ISSN 2664-262X I{enTpanbHOYKpaiHChbKKi HayKOBHH BicHUK. Texuiuni Hayku. 2025. Bumn. 11(42), u. |

YK 621.869 https://doi.org/10.32515/2664-262X.2025.11(42).1.313-318

M. 1. HIBensp, no11., kava. TexH. HayK, I. O. XiTpoB, 1011., KaH[. TEXH. HAYK
Hayionanvuuii ynieepcumem 6001020 2ocnooapcmea ma npupoooxopucmyeanus, m. Pisne,
Vrpaina; e-mail: m.d.shvets@nuwm.edu.ua

[HTErparis TEXHOJIOT1d BAaHTaXHUX POOIT
1 BAPOOHUYMX CUCTEM TPAHCIIOPTY JJISI M1 ABUILICHHS
€()EKTUBHOCTI IIEPEBE3CHD

ABTOpH aHaNI3YIOTh CydYacHi HiIXOAW A0 TOEJHAHHS TPAHCIIOPTHUX Ta BUPOOHWYMX IPOIECIB, IO
JIO3BOJISIIOTh  3MEHIIMTH BHUTPAaTH Ta IOKPAIIMTH I[IBHIKICTb BHKOHaHHA omnepauiii. OcoOimuBa yBara
NPUALISIETHCS BIPOBA/DKEHHIO aBTOMAaTH30BaHMX Ta HU(POBUX TEXHOJOTIH, TaKUX K POOOTH3ALIs CKIAICEKUX
MPOLECiB, MOHITOPUHT BaHTAXIB 1 YIIPaBIIiHH JIAHIIOTAaMH IIOCTaBOK. BuB4aeThesl Takoxk poib iH(GopMmaniiiHux
CHCTEM, 11O JO3BOJIAIOTH 3a0€3NeUnTH Oe3repepBHy KOMYHIKamilo MiX y4acHHKaMH IIPOLECy 1 ONTHMI3yBaTH
JOTICTHYHI MapmpyTH. 3po0JIeHO BHUCHOBOK, IO IHTETpalis BHPOOHWYMX, TEXHOJIOTIYHHX 1 TPAHCHOPTHUX
CHUCTEM JO03BOJIIE 3HU3UTH Yac OOpPOOKHM BaHTaXiB, 3MEHIIUTH PH3UKH IMOMIJIOK 1 MiABHIUTH TOYHICTH
nmoctaBkd. OCTaHHI JOCATHEHHS B I cepi CTBOPIOIOTH YMOBH UIS PO3BUTKY OUTBIN THYYKHX Ta aZallTOBAHUX
MPOILIECiB Ha TPAHCITOPTI.

ABTOMOOINBHNI TPAHCIIOPT, BAHTAKHI NepeBe3eHHs], BHPOOHNYA CHCTeMAa, TeXHOJIOTisl BAHTAKHUX POOiT

IHocTanoBka npo6iaemu. 31 3pOCTaHHSAM OOCSTIB BaHTaXXOIEPEBE3EHb 1 CKJIAIHICTIO
JIAHITIOTIB TIOCTa4aHb BUHUKAIOTH 3HAYHI TPYJHOIII y 30epekeHHi e(eKTUBHOCTI poOOTH SIK
BAaHTAKHUX, TaK 1 BUPOOHUYMX CHUCTEM TpaHCHOPTy. ICHyroWi TexHOJOrii Yacto He
IHTETpoBaHi MK C€000I0, IO TPU3BOIUTH JIO BTPAT dacy, IIIBUIICHHS BUTPAaT Ha
HepeBe3eHHs 1 3HMKEHHS 3aranbHoi edektuBHOCTI [1]. HenocraTHs aBTOMaTH3alis Mporecis,
BIJICYTHICTh €MHOI TIAT(GOPMHU 711 MOHITOPUHTY BaHTaXIB Ta HEJOCTATHS KOOPAUHALIIS MIXK
eTarlaMu  TPAHCIOPTYBAaHHS CTBOPIOIOTh  JIOJATKOBI PU3MKUM Ta 3HUXKYIOTh  SKICTb
oOciayroByBaHHa. ToMmMy BHHUKAae HaraidbHa ToTpeda B po3poOIlil 1 BIOPOBAIKEHHI
IHTETPOBAHKUX TEXHOJIOTIN, SIKi O JO3BOJIVIIM 3HU3UTH IIi TPOOJIEMH, ITiIBUITUTH MIBUIKICTH 1
TOYHICTh TIEPEBE3CHB, a TAKOXK 3a0€3MEUYNUTH ONTHUMaTbHE BUKOPHUCTAHHS PECypCiB Ha BCIX
eTarax TPaHCIIOPTHOrO Inpouecy [2].

AHagi3 ocTtaHHiX aocailkeHb Ta myOJikamiii. [IpoGmemu iHTerparii TeXHOIOTIH
BaHTQXXHUX POOIT 1 BUPOOHMYMX CHCTEM TPAHCIOPTY IOCTIIKYIOTHCS Ha PI3HUX PIBHAX
OaraTbMa yKpaiHCBKMMH 1 CBITOBUMHU HAYKOBLSIMHU. JIOCHTBH A€TanbHO MHUTAaHHS CTYIEHIB Ta
pPIBHIB KOMIUIEKCHOI MeEXaHi3allli Ta aBTOMaTH3aIii, JaHIIOTIB HaBaHTaXyBaJIbHO-
pO3BaHTaXyBalIbHUX pOOIT AociimkeHo M. A. IlonraBuem ta O. JI. Omenvuenkom [3].
Takox Kyuma O. C. [4] mochmiguB palfioHami3aIlil0 CHCTEM OpTraHi3aiii KOMIUIEKCHOT
MexaHi3arii ¥ aBTOMaTu3allli HaBaHTAXKyBAJIbHO-PO3BAHTAXYBAJIbLHUX POOIT y BaHTaKHUX
MYHKTaX Ta (OpMyBaHHs TEXHOJOTIYHUX cXeM 0OpOOKHM BaHTaXiB IMPH BUKOHAHHI BaHTAKHUX
poOIT 3 3amydeHHSM pI3HUX BHUAIB TPAHCIOPTY. TEXHOJOTIYHI AacCIeKTH TIepeBe3eHHS
HerabapuTHUX BaHTaXiB Ta BaXJIMBICTb 3HAYEHHA aBTOMAaTH3allli MpH BUKOHAHHI
HaBaHTaXyBaJbHO-PO3BAHTAXYBaJIbHUX poOIT po3kpuBae O. M. Menbhuk [5]. M. [1. IBenp,
O. I'. Kipiuok ta B. A. Ilo3HaxoBchkuid [6] AOCHiauIM TIpoleC BHOOPY ONTHUMAIHHOTO
MiIXO0Ay 10 BAKOHAHHS HABaHTAXK1BaJIbHO-PO3BAHTAXKYBAIBHUX POOIT, MPU SKOMY MeXaHi3allis
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Oyl MaKCUMAaJIbHOIO 3 YpaxyBaHHSIM KOHKPETHHX BHUJIB BaHTaX1B B BUPOOHUYUX CHUCTEMAX.
3 1HO3eMHHUX HAayKOBI[IB MOKHa aKLIEHTYBaTH yBary Ha JOCIIJUKEHHSX, 110 IpoBenaeHi JIx.
Mowniocom [7] moao ontumizaiiii aBromaTtu3aliii KoHTeitHepHux tepminanis. Kopons P. I'. [8]
po3poOMB peKkoOMEeHalii 00 ONTHUMI3alii HaBaHTaXyBaJIbHO-PO3BAHTAXYBaJIbHUX POOIT
Opyu B3aeMOJii pI3HUX BHIIB TPAHCHOPTY B TPAHCHOPTHMUX BY3/ax s IiJABUIICHHSA
e(EeKTUBHOCTI BHUPOOHUYMX CHCTEM. 3aCTOCYBAaHHS KOHIENTyaJIbHUX MOJENeH Tpu
onTHMI3aIii TepeBi3HOro Tmporecy 3ampornoHoBaHux T. bekracom [9] HaromomyroTh Ha
BOXJIMBOCTI BUKOPUCTAHHSA IHTETpAlifHUX TPOLECIB y BHUPOOHUYMX CHCTEMax JJis
I IBUIICHHS IIBUAKOCTI Ta TOYHOCTI POOOTH JIOTICTUIHUX CUCTEM.

ITocTanoBKa 3aBAaHHsA. 3B 30K MK BIPOBA/KCHHSIM TEXHOJIOT1M BaHTaKHUX POOIT
1 pO3BUTKOM BHUPOOHUYMX CHUCTEM Ha TPAHCIOPTI MOJIATAE B TOMY, LIO Cy4acHI TEXHOJIOTIi
JIO3BOJISIIOTH 3HAYHO IMiJIBUIIUTH €(DEKTUBHICTH 1 MPOAYKTHUBHICTh 000X CHUCTEM.

OcHOBHa MeTa JOCHIUKEHb IOJIATa€ y PO3KPHUTTI CHHEPrii MK BaHTQXHUMHU Ta
BUPOOHMYUMH CHCTEMaMH TPAHCIIOPTY, IO JAO3BOJIUTH ONTHUMI3yBaTH JIOTICTHYHI MPOIIECH,
3MEHIIUTH 9ac OOpOOKM BAHTAXIB, IMiJBUIMUTH TOYHICTh JOCTAaBKH 1 3HU3UTH OMEpaIliiHi
BUTpATH, & TAKOXX QJAaNTYyBaTH ICHYIOYl BUPOOHUYI 1 TPAHCIIOPTHI MPOIECH IO HOBHUX YMOB
1HTerparii.

Bukiaang ocHoBHOro marepiaay. EBoumomis BUpOOHHMYMX CHCTEM, OCOOJIMBO 3a
OCTaHHI POKH, B yMOBaX EKOHOMIYHOI Ta COLIajJbHOI HEBU3HAYEHOCTI, 3HAYHOIO MipOIO
BIUIMHYJIa Ha 30UIbIIeHHs TpaHcrmoptHoro monuty [10]. Ile cramo pe3ynbraToM HU3KH
dakrTopiB, cepen AKUX rio0amizallis TOPriBii, IO MpU3BeNa 10 HEOOXIAHOCTI JOCTaBKU
TOBapiB «TOYHO B 3a3HAYEHUH Yac», a TaKOX BUMOTH MIOAO IJIBUIICHHS €(QEKTHBHOCTI
BUKOPHUCTaHHA pecypciB. KpiM Toro, 3poctaroua moTpeda B KOOpAMHAIT Ta PO3MIMPEHHI
JOTICTUYHHAX MEPEX TOCTadaHHs 1 30yTy MPOAYKIii, IHTErpaIisi pi3HUX BHIIB TPAHCIIOPTY
JUIst 3a0e3medeHHsT OUTbIIOI THYYKOCTI Ta IIBHJAKOCTI Omepalliii, BUMarae BiJl MiAIPUEMCTB
MOCTIHOTO alanTyBaHHS SIK OKPEMHX E€JIEMEHTIB, TaK 1 ITMX BUPOOHUYMX 1 TPAHCIIOPTHHUX
cuctem [11]. B ymoBax mBuAKUX 3MiH B ycCiX cdepax rocrnomgapchkoi IisSUTBHOCTI, IIi
aJIanTaIiifHi MPOUEecH OCOOIMBO BAXKIUBI I MIATPUMAHHS KOHKYPEHTOCHPOMOXKHOCTI Ta
e(eKTUBHOTO (YyHKIIOHYBAaHHS TPAHCIIOPTHOI 1 IOTICTUYHOI 1HOPACTPYKTYPH.

B3aeM03B’ 5130k MK BHPOOHHMYMMH, TEXHOJIOTIYHUMHU Ta TPAHCIIOPTHUMH CHCTEMaMHU
ABIIsE COOOK0 TpoleC iHTerpamii pi3HOMAHITHUX KOMIIOHEHTIB 000X CHCTEM 3 METOIO
JOCATHEHHSI onTHMi3amii 3aranpHoi edekTHBHOCTI. Taka iHTerparist q03BOJsiE 3a0e3MEUUTH
OLIBII CKOOPIMHOBAHY Ta 3J1aro/KeHy poOOTy BUPOOHUYMX 1 TPAHCIOPTHUX MPOIIECIB, IO B
CBOIO UEpry CIIpHs€ 3HWKEHHIO BUTPAT 1 OKPAIIEHHIO ONepaTUBHOCTI. Lle MokHa HOCATHYTH
pI3HUMM METOAAaMH, 30KpeMa 4Yepe3 BUKOPUCTaHHS €IMHUX MPOTpPaMHUX KOMIUIEKCIB, SIKI
3a0€3MeuyIoTh 3JIaro/DKEHYy pPo0OTy 000X CHCTEM, CTBOPEHHS MeEpex s e(eKTUBHOI
B3a€MOJII1 y4YaCHUKIB MPOIECY, PO3BUTOK CIHITbHOI 1HGPACTPYKTYPH IS TOJETLICHHS
JIOTICTUYHUX OTIepalliid, a TAKOXK MUISIXOM IMOEHAHHS PI3HUX THITIB CUCTEM 1 TEXHOJIOTIH, SIKi
€ CKJIaJJOBUMHU YaCTHMHAaMH BUPOOHMYMX 1 TPAHCHOPTHUX mporeciB. Takuil miaxig A03BOJIsIE
3HU3UTU PHU3HKH, IMiJBUIIATH THYYKICTH Ta 3a0€3MEUUTH IIBUJIKE pearyBaHHS Ha 3MiHH B
YMOBaX PHHKY.

BupoOHnyl cucteMu Ha TpaHCHOPTI — L€ CKJIaJHI KOMIUIEKCH, IO BKJIIOYAIOTh
TEXHIYHI, TEXHOJIOT14YHi, OpraHi3aIliiiHi Ta eKOHOMIYHI MPOIECH, MOB’sI3aH1 3 TPAHCTIOPTHUMU
nepeBeseHHsAME [12]. TexniuHi iHHOBaIii y BaHTaXHUX pOOOTaX 3HAYHO BIUIMBAIOTH HA
e(eKTUBHICTb BUPOOHMYUX CHUCTEM TPAHCIOPTY, 30KpeMa IIIIXOM ONTUMIi3allii MpOIECiB,
3MEHIIICHHSI BUTPAT 1 MiIBUIICHHS MIBUIKOCTI 00poOKkM BaHTaxiB. CaMe HaBaHTa)XyBaJIbHO-
PO3BAHTAXyBaJIbHI POOOTH € KIOYOBUMHM ONEpaIliiMH LHUX CHUCTEM, OCKUIBKM BOHHM
BU3HAYAIOTh €PEKTHUBHICTH TPAHCIIOPTHOTO MIPOIIECY .
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Opranizamist 1 TeXHOJOTIS  HaBaHTAXXyBaJIbHO-PO3BAHTAXYBAJIBHUX  POOIT
0e3rmocepeTHhO BIUTMBAE Ha €()EKTHUBHICTh BUPOOHUYIUX CUCTEM aBTOMOOIILHOTO TPAHCIIOPTY
1 BU3HAYa€ MIBUAKICTH OOPOOKM BAHTaXiB, CTYMiHb BUKOPHUCTaHHSA TPAHCHOPTHUX 3aco0iB,
PIBEHB MPOCTOIB Ta 3arajabHy MPOAYKTHUBHICT TPAHCIIOPTHUX MiAIPHEMCTB (puc. 1).

[loenHaHHs  HaBaHTa)XKyBaJbHO-PO3BAHTAXKYBAJIBHUX  poOOIT 3  BUPOOHUYMMHU
CHUCTEMaMH TPAHCIIOPTY pEai3ye€ThbCsl 4Yepe3 JOTICTUYHUN Miaxia (BOHU € HEBiJ €eMHOIO
YaCTUHOIO JIOTICTUYHMX JIQHIIOTIB IOCTAYaHHS, CHHXPOHI3YIOTH BUPOOHMYI 1 CKIIAJACHKI
MPOIIECH), aBTOMATH3AIlII0 Ta MEXaHIi3allll0 MPOIECiB (BUKOPUCTAHHS KOHBEEPIB, KPaHiB,
POOOTH30BAaHUX CHUCTEM IPHCKOPIOE BUKOHAHHS POOIT, 3MEHIIY€E MPOCTOI TPAHCIOPTY Ta
MIJIBUIY€E TPOAYKTUBHICTh BUPOOHWUYOI CHCTEMH), MEXaHI3My B3a€MO3B’SI3KY 3
TPaHCHOPTHUMHU TIpoliecaMu (dac Oe3MocepeHbO BIUIMBAE€ HA TPUBATICTh BaHTAXKHUX
MepeBe3eHb, a OMTHUMI3AIISA IMX POOIT CIPHUsS€ 3MEHIIECHHIO TPAaHCIOPTHUX BHUTPAT), THITY
BUPOOHMYOI CUCTEMH Ta 1X B3a€MOJIiT (IMCKPETHI CUCTEMH SIK TEPMiHANH, JIOTICTUYHI HEHTPH,
MoTpeOyIOTh MBHUIKOIT JUIsl YHUKHEHHS 3aTPUMOK, a Oe3mepepBHI CHCTEMH — KOHBEEPHI
JiHii, TpyOONPOBIAHNI TPAHCTIOPT, IHTETPYIOTh Y BUPOOHUYMI TPOIIEC), a TAKOK EKOHOMIUHY
e(eKTUBHICTh (pallioHaJbHA OpraHizaimis poOIT 3HIKYE EKCIUTyaTalliiHi BUTpATH, CIPHSIE
e(eKTUBHOMY BUKOPUCTAHHIO pecypci, 301IbIIy€e MPUOYTKOBICTD).

Bnnue TexHosOrii BaHTaXHKUX POOIT HAa BUPOOHHYI CHCTEMH

[TaHyBaHH: TPAHCIIOPTHHX ONEpaLii

Bnns na opranizamiio

” B3aemo/1ist 3 JTOTICTHYHHMH TPOLIECAME
BHPOOHHYOT CHCTEMH

Opranizauis po0ounx 30H

PucyHoxk 1 — Ponb TexHOOrH BaHTQKHUX POOIT Y TpaHchopMmarii
BUPOOHMYMX MPOLIECIB Ha TPAHCIIOPTI
Lowcepeno: pospobaeno agmopamu
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3MEHIICHHS Yacy MPOCTOI0 aBTOMOOIIS B MyHKTAX BiANPABICHHS 1 TPUAOMY BaHTaXiB
JIOCATAEThCSI HE TUIBKM B pe3yJbTaTi NPUCKOPEHHS BHKOHAHHS HAaBaHTA)XXyBaJbHO-
PO3BaHTAaXYyBaJIbHUX OINEpalliif, a TaKoXX B pe3yJbTaTi BJIOCKOHAJIEHHS KOHCTPYKIIii
aBTOMOO1ISI, TIOKPAIIEHHS TIOPOXKHIX YMOB, MIABUIICHHS MalCTEPHOCTI BOJis, PETYITIOBAHHS
BYJIMYHOTO PYXY 1 IHIINX (hakTopiB [6].

BinnoBimHICTh 1 €EeKTUBHICT, BUKOPUCTAHHS Pi3HUX BUAIB TPAHCIIOPTHHX 3acO0iB
00YMOBITIOETHCS TEXHOJIOTTYHIMH CXEMaMH MEXaHI130BaHOTO TEPEeBaHTAKCHHS BAaHTAXIB, SK1
pO3pOOISIIOTECA MO PI3HUMX BapiaHTax TEPEBAHTAXEHHA 3 BpPaxyBaHHSAM KOHKPETHHX
BUPOOHMYHX CHUCTeM. BapiaHTOM mepeBaHTaXKCHHSI HA3MBAETHCS 3aKiHUEHE MO MPU3HAYCHHIO
HepeMilleHHs] BaHTaXy. B Mexax KO’KHOrO BapiaHTy NEpeBaHTAKEHHsS MOke OyTH JEKUIbKa
BapiaHTIB MeXaHi3allii, TOMy L0 JAJs MEPEeBAHTAKEHHS OJHOTO 1 TOTO K BAHTAXy MOXYTh
BUKOPHUCTOBYBAaTHUCh Pi3HI 3acO0M MexaHi3allil 1 BIJAMOBIIHO iXHSA NPOIYKTHUBHICTH MOXE
CYTT€BO BIIPI3HATUCH, 10 B KIHIIEBOMY BHIIQJKy MPU3BOAUTH IO Pi3HOI MPOAYKTHBHOCTI 1
e(EeKTUBHOCTI X BUKOPUCTAHHS.

Bixg Toro, 3 sSKOI0 MPOMYKTHBHICTIO MPAIIOIOTh MEXaHI3MU 1 3a SKUA Yac BOHH
3aBaHTAXYIOTh (PO3BAHTAXYIOTh) aBTOMOOLUTI 3aJIeKUTh TPUBATICTh MPOCTOI0 aBTOMOOLTIB B
HaBaHTa)XyBaJIbHO-PO3BAHTAXYBAIbHUX IyHKTaX 1 €QEKTHBHICTh pPOOOTH TPAHCIIOPTHHUX
3aco0iB Ha MapIIpyTax.

Jns BUKOHaHHA (YHKLIA IO TNEpeBaHTAXXEHHIO BAaHTaXIB BUPOOHMYA CHCTEMa
NOCTIHHO MJIFOYMX HaBaHTAKyBAJbHO-PO3BAHTAKYBAJIFHUX IYHKTIB ITOBHHHA BKIIOYATH:
CKJIAJICbKE€ TOCHOJApCTBO; BaroBi MpHUCTPOIi; 3acoOM MexaHi3alii HaBaHTa)XXyBaJbHO-
pPO3BaHTa)XXyBaJbHUX pOOIT, NMPUCTOCYBAaHHS 1O HHUX 1 TaKENaKHUH PEMAHEHT; MEpPEexKy
miA'i3HUX KON Ui pyxXy MO CKJIAy W Mmif’i31y A0 BaHTaKHO-PO3BAHTAKYBAJIbHHUX IOCTIB;
Ciy)00Bi ¥ MOOYTOBI MPUMIIIICHHS; 3aCO0M 3B’SI3KY; 3aCOOM 30BHINIHBOTO OCBITIICHHS IS
BUKOHAHHS BaHTa)XHO-PO3BAHTAXYBAJIbHUX pOOIT y TeMHM yac a06u. Bci mi enemeHTH
JIAI0Th 3MOTY JOTPUMYBATUCh Tpadiky BUKOHAHHS POOIT B MeKaxX KOHKPETHOI BHPOOHHYOI
CUCTEMH Ta O1NIbII €)eKTUBHO BUKOPUCTOBYBATH Ti.

BucnoBkn. Takum uuHOM, edeKkTHBHA oOprasizamiss CHOpHUS€  ITiIBUIICHHIO
HOPOAYKTUBHOCTI BHUPOOHMYMX CHUCTEM AaBTOMOOUIBHOTO TpaHCHOPTY. BukopucTanHs
Cy4acHHX TEXHOJIOTid (aBromarm3amis, MexaHi3amis, Ou(poOBI CHUCTEMH YIIPABIIHHS)
CKOpOYy€ TPOCTOi, MIHIMI3y€e BHUTpATH, MiABUIIYe Oe3MeKy Ta 3alesnedyye CTalOiIbHICTh
JIOTiICTUYHHX TIPOIIECIB, IO J03BOJISIE ONTUMI3yBaTH TPAHCIIOPTHI MMOTOKH, TIOKPAIIUTH SIKICTh
0o0CITyroByBaHHsA KII€HTIB Ta 30LIBIIMTA EKOHOMIYHY €(EeKTHBHICTh MiJIPUEMCTBA.
HaBaHTa)XyBanbHO-pO3BAaHTAXKYBaJIbHI POOOTH € HE MPOCTO OKPEMHUM €TarloM, a BasKJIHMBHM
€JIEMEHTOM BHUPOOHMYOI CHUCTEMH TPAHCHOPTY, IO BIUIMBAE Ha I NPOJYKTHBHICTH 1
€KOHOMIYHICTh B IUJIOMY. 3aBASKH TaKUM IHHOBAILisM BUPOOHWYI CHUCTEMH TPAHCIOPTY
CTalOTh OL7bII THYYKMMH, IIBUAKAMHU 1 3J1aTHUMHU €(PEKTHBHO pearyBaTH Ha 3MiHU YMOB
PUHKY Ta BUMOTH KJTI€HTIB.

Crucok jiteparypu

1. Ba6iit M. B., /Iztopa B. O., bab6iit A. B., Poxxxo H. ., Bansmek B. b. O0rpyHTYyBaHHS ONTHMAaIBHOI CXEMHU
NIepPEeBE3CHHs] HACHIIHUX BAaHTAXIB INPU B3a€MOAIi PIi3HMX BHIIB TpaHCIOPTY. LlenmpanvHoyKpaincoruil
naykosutl gichux. Texniuni Hayku. 2023. Bum. §(39), uw.Il. C. 190-198. URL: https://doi.org/10.32515/2664-
262X.2023.8(39).2.190-198.

2. Tomy6 J. B., Aynia B. B., bimivenko B. B., 3amypenko A. C. Peamizamis cHCTEeMHOTO MigXomy MpH
BU3HAYeHHI e(eKTUBHOCTI (YHKIIOHYBaHHS CKJIQJHHX pETIOHAIBHUX TPAHCIIOPTHUX CHCTeM. Bicnux
Mawunobyoyeanns ma mpaucnopmy. 2022. Bun. 1(15), C. 44-51. URL: https://doi.org/10.31649/2413-
4503-2022-15-1-44-51.

316



ISSN 2664-262X I{enTpanbHOYKpaiHChbKKi HayKOBHH BicHUK. Texuiuni Hayku. 2025. Bumn. 11(42), u. |

3. TlonraBerp M. A., Omenpuyenko O. JI. HaykoBi OCHOBM KOMIUIEKCHOI MeXaHi3allii Ta aBTOMAaTH3aIlii
HaBaHTa)KyBaJlbHO-PO3BaHTa)KyBaJIbHUX TPAHCIIOPTHO-CKIIAICBKUX POOIT IIPH B3aEMOIT 3 PYXOMHUM CKJIAJIOM
Ta MaKpOJIOTICTUYHI CHCTEMH NMOTOYHUX JIiHIH 1 KoMIuiekciB. Haykoemni mexnonozii. 2016. Ne 3. C. 308-314.

4. Kyuma O. C. Pamionanizamis cucTeM oOprasizaimii KOMIUIGKCHOI MeXaHi3amii W aBTOMaTH3allil
HABaHTAXYBAJIbHO-PO3BAHTAXKYBAIBHUX POOIT y MyHKTaxX CIIOJNyYeHHs aBialllfHOrO Ta IHIIMX BHJIB
TpaHcnopTy. Bueni 3anucku THY imeni B.1. Bepnaocvkozo. Cepist: Texniuni Hayku. Tom 35 (74) Ne 2 2024.
C.298-303. https://www.tech.vernadskyjournals.in.ua/journals/2024/2 2024/43.pdf.

5. Menpauk O. M. TexHOJIOTIYHI acleKTH MEePEBE3CHHs HerabapuTHUX BaHTaXiB. TpPaHCIOPTHO-TEXHOJIOTIYHE
3a0e3neueHHs TPOIECiB TOCTaBKU Ta OOpOOKM HerabapWTHUX BaHTaXiB. Buewi zanucku THY imeni B.IL
Bepnaocekoeo.  Cepis:  Texniuni Haykun. Tom 31 (70), YU 2. Ne2. 2020 C.168-174.
https://www.tech.vernadskyjournals.in.ua/journals/2020/2_2020/part_2/31.pdf

6. IIseupr M. 1., Kipigok O. T'.,. [To3HaxoBcekuii B. A. Mexani3allis Ta oprasizaimis BAUPOOHHIOTO MPOLECY
IpU BUKOHAHHI HaBaHTa)XXyBaJbHO-PO3BAHTAXYBAJIBHUX pOOIT. «Haykosi nomamxuy». MIKBY3iBCbKHUH
30ipHUK (3a rany3simu 3HaHb « TexHiuHi Haykn»). Jlynpk, JIHTY 2018. Bun. Ne62. C. 226-229.

7. Electric vehicle routing problem with single or multiple recharges / T. Erdelic et al. Transportation Research
Procedia. 2019. Vol. 40. P. 217-224.URL.: https://doi.org/10.1016/j.trpro.2019.07.033.

8. Korol R.H. Perfection of the process of interaction of various types of transport in the far eastern transport
hubs. Proceeding of the International Science and Technologies. Springer, Singapore. 2022. Vol. 274. P.
153-162. DOLI: https://doi.org/10.1007/978-981-16-8829-4 12.

9. Bektas T. Freight logistics, distribution and transport Concepts. Freight Transport and Distribution. 2017.
285 p. URL: https://doi.org/10.1201/9781315173962

10. XitpoB 1. O., IlIBeup M. . Pomp Tpancmopry y BHpoOHWUMX cucteMax. CyuacHi mexuonocii 6
MAuWuHoOy0y8anHi ma Mpancnopmi. 2023. Nel(20). C. 283-289. URL:
https://doi.org/10.36910/automash.v1i20.1056.

11. XitpoB I.O. CtpaTeriuni HampsiMH PO3BHUTKY TPAHCIIOPTHOTO IiINPUEMCTBA B YMOBAaX HEBH3HAYCHOCTI.
Cyuacui mexnonozii ¢ mawunodyoysanni ma mpancnopmi. Jlynpk. 2024. Ne2 (23). C. 268-275. URL:
https://doi.org/10.36910/automash.v2i23.1548

12.bigasxk M. H., Bimivenko B. B. BupoOHmYi cucTteMm Ha TpaHCHOPTi: Teopis 1 MpakThka. BiHHMIN,
VYHiBepcym, 2006. 176 c.

References

1. Babii, M., Dzyura, V., Babii, A., Rozhko, N. & Valiashek, V. (2023). Justification of the optimal scheme of
bulk cargo transportation during interaction of different types of transport. Central Ukrainian Scientific
Bulletin. Technical Sciences. 8(39), Part II. https:/doi.org/10.32515/2664-262X.2023.8(39).2.190-198
[in Ukrainian].

2. Holub, D.V., Aulin, V.V., Bilichenko, V.V. & Zamurenko, A.S. (2022). Implementationof system approach
in determining the efficiency of functioning of complex regional transport systems. Journal of Mechanical
Engineering and  Transport, 1(15), 44-51. https://doi.org/10.31649/2413-4503-2022-15-1-44-51
[in Ukrainian].

3. Poltavets, M. A. & Omelchenko, O. D. (2016). Naukovi osnovy kompleksnoi mekhanizatsii ta avtomatyzatsii
navantazhuvalno-rozvantazhuvalnykh transportno-skladskykh robit pry vzaiemodii z rukhomym skladom ta
makrolohistychni systemy potochnykh linii i kompleksiv. Science based technologies. 3(31), 308-314
[in Ukrainian].

4. Kuchma, O. S. (2024). Rationalization of system for organizing integrated mechanization and automation of
loading and unloading operations at air and other transport connection points. Scientific notes of Taurida
National V.1. Vernadsky University. 35(74), Part 11, 298-303. https://doi.org/10.32782/2663-5941/2024.2/41
[in Ukrainian].

5. Melnyk, O. M. (2020). Technological aspects of oversized cargo transportation. Technological support of the
processed of delivery and handling of oversized cargoes. Scientific notes of Taurida National V.1. Vernadsky
University. 31 (70). Part 2, 168—174. https://doi.org/10.32838/2663-5941/2020.2-2/29 [in Ukrainian].

6. Shvets, M., Poznakhovskiy, V. & Kirichok, O. (2018). Mechanization and organization of the production
process in execution loading and unloading works. Naukovi notatki. 62, 226-229 [in Ukrainian].

7. Erdelic, T. et al. (2019). Electric vehicle routing problem with single or multiple recharges. Transportation
Research Procedia. 40, 217-224. https://doi.org/10.1016/].trpro.2019.07.033

317



ISSN 2664-262X Central Ukrainian Scientific Bulletin. Technical Sciences. 2025. Issue 11(42), Part I

8. Korol, R. H. (2022). Perfection of the process of interaction of various types of transport in the far eastern
transport hubs. Proceeding of the International Science and Technologies. Springer, Singapore. 274, 153-
162. https://doi.org/1007/978-981-16-8829-4 12.

9. Bektas, T. (2017). Freight logistics, distribution and transport Concepts. Freight Transport and Distribution.
285 p. https://doi.org/10.1201/9781315173962.

10. Khitrov, 1. & Shvets, M. (2023). The role of transport in production systems. Advances in mechanical
engineering and transport. 1(20), 283-289. https://doi.org/10.36910/automash.v1i20.1056 [in Ukrainian].

11. Khitrov, 1. (2024). Strategic directions for the development of a transport enterprise under conditions of
uncertainty. Advances in  mechanical engineering and transport. 2(23), 268-275. DOI:
https://doi.org/10.36910/automash.v2i23.1548 [in Ukrainian].

12. Bidniak, M. N. & Bilichenko, V. V. (2006). Vyrobnychi systemy na transporti: teoriia i praktyka. Vinnytsia,
176 [in Ukrainian].

Mykola Shvets, Assoc. Prof. PhD tech. sci., Ihor Khitrov, Assoc. Prof. PhD tech. sci.
National University of Water and Environmental Engineering, Ukraine

Integration of Cargo Work Technologies and Transport Production Systems to Increase

Transportation Efficiency

Considering the significant role of integration processes in one of the key elements of the country's
transport support — the organization of loading and unloading operations for enhancing transportation efficiency
— the authors conducted an in-depth analysis of scientific publications by both Ukrainian and foreign researchers.

Rapid changes occurring in all spheres of economic activity, along with the insufficient responsiveness
within transport systems, highlight the importance of adaptation processes, especially for maintaining
competitiveness and ensuring the efficient functioning of transport and logistics infrastructures. To improve
integration, it is necessary to implement unified software systems that ensure the coordinated operation of both
production and transport systems, develop networks for effective interaction among process participants, expand
shared infrastructure to facilitate logistics operations, and integrate different types of systems and technologies
that form essential components of production and transport processes.

Based on existing issues related to the insufficient automation of transport technological processes within
production systems, the authors have studied, analyzed, and presented the impact of the organization and
technology of loading and unloading operations on production systems. The execution of loading and unloading
operations directly affects the economic efficiency of transport systems, mainly through a logistics-based
approach, improving the mechanization and automation of cargo processes, which accelerates the execution of
these operations.

The suitability and efficiency of using different types of transport vehicles depend on technological
schemes of mechanized cargo handling, which are developed according to various transshipment options while
considering specific production systems. The productivity of mechanisms and the time required for loading and
unloading operations directly impact vehicle downtime at loading and unloading points and, consequently, the
efficiency of transport operations on routes.

Thus, loading and unloading operations are a crucial element of the transport production system, directly
influencing its productivity and efficiency. Thanks to such innovations, transport production systems become
more flexible, faster, and better able to respond effectively to market changes and customer demands.
road transport, cargo transportation, production system, technology of cargo works
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