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AHAJII3 TEXHIYHAX I TEXHOJIOTTYHHUX ®OPM B3AEMO/III PI3HUX
BHUAIB TPAHCIIOPTY

AHaniz mexHiYHUX I MEXHONOSIUHUX (OpM 63aeMOOII pI3HUX 6UOI6 MPAHCHOPMY 0036014€ 3abe3neuumu
eexmueHicmy ix inmezpayii 8 CHiIbHY MPAHCHOPMHY CUCIIEMY, CNPUAIOYU ONMUMIZAYIT TOLICIUYHUX NPOYECI8 | SHUHCEHHIO
sumpam Ha nepesesenHsa. Ocobaugo eaxciuso npudirumu yuigixkayiro iHpacmpykmypu, iHHO8AYIUHUM NIOX00am 00
VAPAasRiHHA ma KOopounayii pooomu mpaHcnopmHux 8y3iie.

YV oamiti cmammi docnioscyemvcs mexHiuHa ma mexHoao2iuHa 63a€EMO0iA Ui MPAHCNOPMY, AHANIZYIOMbCA it
KIIOUYOBI acnekmu ma nponoHyIomsCs PeKOMeHOayii w000 ni08UeHHs eheKMUEBHOCMI MPAHCHOPMHOL CUCEMU.

Kniouoei cnoea: 63aemoolis 6udie mpauncnopmy, IHMePMOOAIbHI NepeseseHHs, ITHHOBAYIUHI MPAHCNOPMHI
MexXHON02Il, 102iCMUYHi npoyecu, MyIbMUMOOdIbHI NEPEGe3CHHs, MEXHIYHA I MEXHON02IUHA GopMU, MPAHCHOPMHI 8Y3U,
ONMUMI3AYISL MAPUIPULYMIE NEPEBe3eHb.
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ANALYSIS OF TECHNICAL AND TECHNOLOGICAL FORMS OF INTERACTION
BETWEEN VARIOUS TYPES OF TRANSPORT

The efficiency of the transport system is one of the key factors in the economic development of any country. In today's conditions of
globalization and rapid growth in international trade, ensuring the reliability, speed and efficiency of transportation is becoming an
important task. The growing volume of cargo and passenger flows impose new requirements on transport infrastructure, process
management and the organization of intermodal interaction. Optimization of transport processes is becoming a decisive factor in increasing
the efficiency of logistics systems and the competitiveness of national economies.

The modern transport system involves the integration of various modes of transport, which allows for the uninterrupted delivery of
goods and passengers at all stages of transportation. Technical and technological interaction between modes of transport is the basis of
such an integration approach. Technical interaction includes the unification of infrastructure elements, such as cargo terminals, logistics
centers and intermodal stations, as well as vehicle standards. At the same time, technological solutions are aimed at automation,
digitalization of transportation management processes and the use of innovative logistics approaches.

The implementation of effective interaction between modes of transport requires solving a number of problems. Among them:
imperfect transport infrastructure, insufficient coordination between participants in the logistics process, as well as a high level of operating
costs. An important task is the introduction of modern information and communication technologies that ensure the consistency of traffic
schedules, operational data exchange and route optimization. This contributes to reducing transport downtime, reducing time and resource
COSIS.

Analysis of technical and technological forms of interaction allows not only to identify the main shortcomings, but also to determine
promising areas for their improvement. In particular, the creation of multi-level transport hubs that provide a rapid change in the method
of transporting goods, as well as the development of digital platforms for the integration of all participants in the logistics chain. The
implementation of innovative solutions will contribute to the optimization of transshipment operations, improvement of working conditions
of enterprises and increase of environmental efficiency.

Thus, technical and technological integration of transport systems is a key condition for increasing the efficiency of their
functioning. This allows reducing transportation costs, increasing the competitiveness of the national economy and contributing to
environmental sustainability. Studying and improving the interaction of different modes of transport is an important task for the development
of both national and international logistics systems.

Keywords: interaction of transport modes, intermodal transportation, innovative transport technologies, logistics processes,
multimodal transportation, technical and technological forms, transport nodes, optimization of transportation routes.

IMocranoBka npodJieMu
CydacHUl PO3BUTOK TPAHCIOPTHOI Tajdy3l BU3HAYAETHCS 3POCTAIOYUMH 00cATaMU TepeBe3eHb
BAHTaXIB 1 MAacaKUpiB, 0 TOB'SI3aHO 31 30LIBIIEHHSIM MIKHApOAHOI TOPTiBIi, ypOaHi3alli€lo Ta iHTerpamuicro
EKOHOMIK. Y IMX yMoBax e(eKTHBHa B3a€EMOJisl PI3HMX BHUJIB TPAHCIIOPTY CTa€ KIOYOBMM (PaKTOpPOM st
3a0e3NeueHHs IIBUIKUX, EKOHOMIYHO BHUTIIHHUX 1 HaIIMHUX TPaHCIIOPTHUX mpoleciB. [Ipore, He3Baxkaoun Ha
B)XJIMBICTh 1IbOTO THTAHHS, TPAHCHOPTHI CHCTEeMM OaraTboX KpaiH CTHKAlOThCS 3 HHM3KOIO HpoOieM, sKi
00MEXYIOTh IXHIO €()EKTHBHICTb.
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OcHoBHUMH MpoOJeMaMK € HeAOCKOHANIa KOOpIWHAIS MK BHIaMH TPaHCIOPTY, HEY3TOHKEHICTh
IHpPACTPYKTYPHHUX €JIEMEHTIB, HU3bKUI piBeHb LM(POBI3aLii MPOLECiB yIpaBIiHHI HEPEBE3CHHAMH, a TAKOXK
BUCOKI eKCIUTyaTaliifHi BUTpaTu. BinCyTHICTh IHTErpOBaHUX pillleHb JUIs B3a€EMOJIi TPAaHCHOPTHHUX 3aco0iB i
BY3JIiB IPU3BOAMTH JIO 30UIBIICHHS Yacy Ha IEepPEeBE3CHHs, BUHWKHEHHS 3aTPHUMOK y IEPEBaHTaKyBaJTbHUX
oriepallisix Ta 3pOCTaHHs 3arajbHUX BUTPAT. L{i YNHHUKY 3HIKYIOTH KOHKYPEHTOCIPOMOXHICTh TPAHCIIOPTHUX
CHCTEM 1 HEraTHBHO BIUIMBAIOTH HA €KOJIOTIYHY CTIHKICTB.

Oco0a1Boi yBaru moTpedye TEXHIYHA Ta TEXHOJIOTIYHA IHTErpalis TpaHCHOPTHHX cucteM [2, 3, 4].
TexHi4HI aCIEKTH B3a€EMO/I{ BKIIIOYAIOTH YHI(iKaIito iHPPaCTPyKTYpH, CTAHIAPTU3AIIIO TPAHCIIOPTHIX 3ac00iB
1 BaHTOXXHUX OJWHUIG. BogHOYAaC TEXHOJIOTIUHI acMeKTH 30CEePEKYIOThCS Ha BIPOBAIKECHHI iIHHOBAILiHHIX
METOJIB YIIPaBIiHHS IIEPEBE3CHHAMH, aBTOMATH3AIlii JIOTICTUYHUX TIPOLECIB i MUPPOBUX pimeHb. BincyTHICTH
CHCTEMHOTO MiOXOAy OO iX YyIOCKOHAJICHHS CTBOPIOE 3HA4YHI Oap'epw A MiABUIICHHS €(QEeKTHBHOCTI
TPAHCIOPTHUX IMIPOIIECIB.

TakuM YHMHOM, BHHHKA€ HEOOXIJHICTh NETATBFHOIO aHANi3y TEXHIYHUX 1 TEXHOJOTIYHUX (opM
B3a€MOJIii PI3HMX BHIIB TPAHCIOPTY, BHSBJIECHHS OCHOBHHX NPOOJEM 1 PO3pOOKHM pEeKOMEHJalid oo ix
ycyHeHHs1 [3]. YIOCKOHaNeHHS IMX acleKTiB CIPHUATHME ONTHMi3alil TPaHCHOPTHOI CHCTEMH, 3HIIKCHHIO
BUTpAT, IiJBUIIEHHIO €KOJIOT1YHOT e)eKTHBHOCTI Ta 3a0e3MeYEHHI0 KOHKYPEHTOCIIPOMOYKHOCTI MiAPHEMCTB Y
rJ100aJIbHIN JIOTICTHYHINA CHCTEMI.

AHaJti3 0CTaHHIX JzKepeJt

OcranHii aHai3 JOCTIIKEHHS TEXHIYHAX 1 TEXHOIOTIYHUX (popM B3aeMOii pi3HUX BHIIB TPAHCIOPTY
IIOKa3aB, L0 JaHEe NHTaHHSI € akTyadbHUM. B maHomy mxepeni [3], po3rismaroTbCsi OCHOBHI NPHUHIUIIA
Oprasizaiii 3MilIaHNX IePEeBE3CHb, I¢ TEXHOJIOTIYHA B3AEMOJIS Pi3HUX BHIIB TPAHCIIOPTY € OCHOBOIO YCHIITHOT
JIOTICTHKHA. ABTOPH 3a3HAYalOTh BAXIIUBICTh YHI(IKaIil iHPpacTpyKTypH, amanTalii BAaHTAXXHUX OIWHUI JI0
BUMOT' KOXKHOTO BHAY TPAaHCHOPTY, @& TaKOX PO3BUTKY TEPMiHaliB 1 MyJIbTUMONAIBHHUX ILIaT(GOpM JUIsd
3abe3neueHHs Oe3mepeOifHOro mpormecy. BakIMBHIM acmeKToOM € iHTerparlist IHTENeKTyalbHHX CHCTEM
YIPAaBJIiHHS, IO JJO3BOJISIE 3HU3UTH BUTPATH 1 IiABUIINTH €()EKTHBHICTh yChOTO JIOTiCTHYHOTO JlaHIora. OHak,
ABTOPH IiAKPECITIOI0TH HEOOXIAHICTh MOAANBIINX AOCIIKEHb y cdepi aganTauii HallloHAIbHUX TPAHCHOPTHHX
CHUCTEM JI0 MDKHAPOJIHHUX CTaHAapTiB [3].

Codepu i hopmu B3aeMoJil Ta KOHKYpEHLIT pi3HUX BHIIB TpaHCHOpTYy [8], 11e [Kepero, sike 3BepTae
yBary Ha npoOJieMH, 1110 BUHUKAIOTh [IPH B3a€EMOJIIT BUJIIB TPAHCIIOPTY B YMOBaX KOHKYPEHTHOT'O CEPEIOBHIIA.
ABTOp POOUTH aKLEHT HA TEXHOJIOTIYHIN CKJIAJOBIi, 0COOJMBO Ha HU(PPOBHUX TEXHOJOTISX, SKi JO3BOJSIOTH
aBTOMATH3yBaTH IIPOLECH IEPEBE3CHHS Ta OOpOOKM BaHTaXiB. BOHM HaroyonryloTb Ha TOMY, IO MJISA
onTuMi3arii poOOTH CHCTEMH IOTPIOHO IHTETPYBaTH CUCTEMH MOHITOPHHTY Ta MPOTHO3YBaHHS, IO TO3BOJIIE
OTIepaTHBHO pearyBaTH Ha 3MiHM YMOB IepeBe3eHHs. Pa3oM i3 THM, aBTOp BKa3ylOTh Ha IIEBHI Oap'epH, 30KpeMa
Ha po0IJleMy HeTOCTaTHhOI KOOPIUHALIT MK YYaCHUKaMH JIOTICTHIHUX IPOIIECIB.

[le ogHUM MMOKAa3HUKOM, IO ONFCY€E TEXHIYHI Ta TEXHOJOTIYHI iHHOBAIIIi, € [keperno [3], ke TaKox
OXOIUTIOE HOBITHI TEXHIYHI Ta TEXHOJOTIYHI iHHOBAII, SIKi [O3BOJSIOTH MiJBUIIUTH €()EKTUBHICTH B3aeMOIIi
MDK BHJaMu TpaHcropTy. OcoONMBO BaXIIMBHM € PO3BHTOK AJIbTEPHATHMBHUX BHIB IajHBa (EJIEKTPUUHHX,
BOJIHEBHUX TPAHCIOPTHUX 3ac00iB), IO 3MEHIIYIOTh HETraTUBHUW BIUIMB TPAHCIIOPTY HA HABKOJMIIHE
cepenosuiie. KpiMm T0or0, 3pOcTaroua MOMyJISIPHICT aBTOMATHU3AIl] Ja€ MOMIIHUBICTh ONTHUMI3yBaTH MPOIECH
IUIAHYBaHHSI Ta YIPAaBIiHHS NEPEeBE3CHHSIMM, 10 MiJBUILY€E IIBUIKICTH 1 3HIKYE BUTpaTH. Jlo 1mporo ciuia
JoJaTu, 1o, 3rigHo 3 [3, 4], po3po0IeHHs €IUHUX TEXHOJIOTIYHHUX MPOIECIB BKIIIOYAE CTaHIAPTHU3AII0 Ta
yHipikaIiro o0IagHaHHSA Ta MPOIEIYpP, IO BUKOPUCTOBYIOTHCS IMPH IEPEBE3CHHAX. CIWHUA TEXHOIOTIYHHHA
nporuec, mo 3abe3nedye eQeKTHBHY B3a€EMOJIII0 BHIIB TPAHCIOPTY, Nepeadadae CTaHAAPTU3AIiI0 BAHTAKHUX
OJIMHHUIIb, KOHTEHHEPIB, a TAKOXK €JMHUX TEPMIHATIB IJISI NEPEBAHTAXKCHHS, SIKI € BAXIIMBUMH CKJIaIOBHUMHU
poro nporecy. Kpim Toro, HeoO0XigHO po3pOOIIATH CIIbHI TEXHOIOTIT A1t 00pOOKH BaHTaXIB, [0 BPaXOBYIOTh
crenuiky pi3HUX BUIIB TPAHCIIOPTY Ta JO3BOJIAIOTH MIBUIKO MEpEMIIaTH BaHTaXi 0e3 3HAYHUX BUTPAT Jacy
Ha NepeBaHTaXKeHHs. [HTerparis iHpopManiiHIX CHCTEM TaK0X € YACTHHOIO IHOTO MPOIECy AJIst 3a0€3MeUeHHS
Oe3nepeOiiftHOT nepeiadi JaHUX MK PI3HUMH yYaCHUKaMH JIOTICTUYHOTO JIaHIIoTa.

JlocmipKeHHs! TEXHIYHUX 1 TEXHOJIOTIYHUX (OPM B3aEMOJIT piI3HUX BHIIB TPAHCIIOPTY MICTSTh aHaJi3
Ta y3arajJbHEeHHs METOIB OpraHizailii IXHb0i poOOTH, a TAKOK OCOOJUBOCTI PO3BUTKY TPAHCIOPTHUX CHCTEM.
VYBara mpuaingeTscst popMaM B3aeMOJIii, TEXHIUHIH OCHAIIEHOCTI, MOPIBHAJIBPHOMY aHaNi3y Ta MPOITYCKHIH
CIIPOMOXHOCTI TPAHCTIOPTHOI iHPPACTPYKTYPH.

Ornsin oxepena [6, 7], yknanenoro M. B. MuTkoM, po3KpHBae KIIIOYOBI aclleKTH OpraHizauii Ta
JOCI/DKEHHSI B3a€EMOJIT BHIIB TpaHCHOPTY. Y TEpHIii YacTWHI HpesiCcTaBiIeHO 0a30Bi KOHIEMII, Taki SK
opraHizamisi HepeBe3eHb Y 3MIIIAHOMY CIIOJNydeHHi, PO3pPOOJEHHS TPAaHCIOPTHO-JOTICTUYHHUX CXEM i3
BUKOPHCTaHHSIM aBTOMOOLIEHOTO TPAHCIIOPTY, POJIb TEXHIUHOI yHiiKaril iHppacTpyKTypu Ta TPaHCIIOPTHUX
3aco0iB y 3a0e3neyeHHi epekTHBHOCTI nepeBe3eHb. HaBeaeHo npukiaan y3ro/pkeHHs rpadikiB poboTH pizHUX
BU/IIB TPAHCHIOPTY, IO € OCHOBOIO st ()OPMYBaHHS e()EKTHBHUX JIOTICTUYHHX JAHIIOTIB.

Hpyra gactuHa [7], 30cepemkeHa Ha TOTTHOICHOMY aHaJli3i i MOJIENIOBaHHI TPAHCIIOPTHHUX TPOLIECIB
y pi3HHX yMOBax eKcIuTyaTamii. Po3risgaroTbess MeTou onTUMI3alii TPaHCTIOPTHHX MTOTOKIB, MOJICTIOBAHHS 3
BHKOPHCTAHHSAM CIICIIaTi30BaHOIO MPOTPAMHOTO 3a0e3leueHHs, iHTerpamis iHpopMaliiiHux cucTeM I
KOOpAMHAI] BU/IiB TPAHCIIOPTY, @ TAKOK MPAKTHYHI aCTIEKTH IepeBaHTAXKYBaJIbHNUX OIEpalliil i iXHil BIUIUB Ha
3arajbHy €(EeKTHBHICTh IepeBe3eHb. KpiM Toro, y maHOMY JDKepeli 3alpOolOHOBAHO IIEBHI aJITOPUTMHU IUIS
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BHUPIIICHHS TPAHCIIOPTHUX 3aBAaHb 13 BpPaxyBaHHAM CKOJOTIYHMX 1 €KOHOMIYHHMX acIeKTiB. 3arajom, I
Marepialy CIpHAIOTh PO3BUTKY HABUYOK aHali3y M iHTerpauii TEXHIYHHMX 1 TEXHOJOTTYHHMX (GOpM B3aeMOii
TPaHCIIOPTY.

Exonoriuni acmekTH 3acToCyBaHHA «3eJICHOI» JIOTICTHMKHA MpPU MYJBTHMOJAIBHUX BaHTAXKHUX
nepeBe3eHHsX. [5]. Lle mmkepeno 3BepTae yBary Ha BaXKJIHMBICTh €KOJIOTTYHOI CTIMKOCTI IpU B3aeMOJIl pi3HUX
BUJIIB TPAHCHOPTY. ABTOPHM JOCHIKYIOTh POJIb TEXHOJIOTIYHMX I1HHOBAIlM, TakuX SIK eJeKTpudikamis, y
CKOpPOYEHHI BHWKHJIB NAapPHUKOBHX Ta3iB 1 MiJIBHUIIEHHI eHeproedekTHBHOCTI. BoaHowac awnamizyerbes
eKOHOMIYHA JOIUIFHICTh I1HBECTHIII Yy HOBI TEXHOJIOTii Ta iHQPACTPYKTypy, IO JJO3BOJISE 3HU3UTH
eKCIUTyaTaIiiiHi BUTPATH i 30UTBIIATH TPUOYTKOBICTH TPAHCIIOPTHHUX ITiIIPHEMCTB.

MeTto10 po0OTH €: NOCITIHKEHHS Ta aHAII3 TEXHIYHUX 1 TEXHOJIOTIYHNX (popM B3aeMOil pi3HUX BHIIB
TPAaHCHOPTY, CHPSMOBAaHMH Ha BHABICHHA C()EKTHBHHUX METONIB OpraHi3alii TPaHCIOPTHO-JIOTICTHIHHUX
MPOIIECiB, ONMTHMI3aMiio IepeBe3eHb Y 3MIMIAHOMY CIIONTydeHHI, 3a0e3MedeHHs iHTerparii inhpacTpykTypH Ta
iHpOpMaliHHUX CHCTEM, a TaKOX PO3POOJICHHS PEeKOMEHJAliil II0JI0 IOKpAIleHHsI B3aeMOIl TPaHCIOPTY 3
ypaxyBaHHSIM CKOJIOTIYHUX I CKOHOMIUHUX aCIEKTIB.

Buxsan ocHOBHOT0 MaTepiay

[IpoOnemarnka B3aeMofil pI3HUX BUIIB TPAHCIOPTY IIOJISITAa€E B TOMY, LIO CyYacHI TEHJEHLi
riobaiizanii Ta PO3BUTOK MIKHApOJHOI TOPTIBIII 3yMOBIIOIOTH 3HayHE 301JbLICHHS OOCATIB BaHTKHHX 1
Maca)XUPChKUX ITIepeBe3eHb. Lle cTaBUTh mepes TPAaHCIIOPTHOIO Taily33l0 BHKIHMK 3a0e3ledeHHs eQeKTUBHOI
B3a€EMOJII MDX DPI3HMMH BUZaMH TpaHcnopTy. OCHOBHMMH LUIIMH € 3HIDKEHHS BUTpAaT HA IIEPEBE3CHH,
MiABUIICHHS MIBUIKOCTI W HAAIHHOCTI JIOTICTUYHUX OIepamiid, a TaKoXX MiHIMi3allisl e€KOJOTIYHOTO BILIHBY
TPaHCHOPTHOI IisSUTBHOCTI.

BaxnuBy poits y BUpIIIeHH] IIUX 3aBIaHb BiIITParOTh TEXHIYHI Ta TEXHOJOTI9HI (HOpPMHU B3a€MOJIi1 BUIIIB
TpaHcnopty. TexHiuyHa B3aeMOZis mependadae yHiQiKamito iHPPaCTPyKTYpH, TPaHCHOPTHHUX 3aco0iB Ta
o0OagHaHHSA, TOMI K TEXHOJOTIUHA IHTETpalis aKIEeHTYEThCS Ha BIPOBA/KCHHI IHHOBAIIMHUAX MiAXOMIIB IO
YIpaBJIiHHS JIOTICTHYHUMH IIpOllecaMu, KOOpAuHalii rpadikiB i mepeBaHTaXyBaJbHUX OIepallii.

Texuiuni Gopmu B3a€EMOJil BUAIB TPAHCHOPTY 0a3yeThCs Ha CTaHAAPTH3ALii IHPPACTPYKTYpHU Ta
3ac00IB IEpeBE3CHHS, TAaKUX K KOHTCHHEPH, TPAHCHOPTHI TepMiHANM, CUCTEMH HaBaHTAXEHHS 1
po3BaHTaXeHHS. YHi(iKallisd IUX eJIEMEHTIB JJO3BOJISIE CKOPOTUTH Yac Ha MePEBaHTaXKEHHsI BAHTaXIB, 3HU3UTH
BUTPATH Ha 00CIYrOByBaHHS Ta 3a0e3meunTH Oe3nepediiHy poOOTy BCi€l TPAHCIIOPTHOT CHCTEMH.

OnHUM i3 BaKIMBHX €JIEMEHTIB TEXHIUHOI IHTerpamii € CTBOpPEHHs Oararto(yHKIIOHAIBHUX
TPaHCIIOPTHHUX BY3JIiB, IO 3a0€3MEUyI0Th 3pYYHICTh MEPECATKH MACaXHUPIB Ta NEPEBAHTAKCHHS BAaHTAXKIB MK
pi3HUMH BUAAaMU TpaHCTOPTY. [IpUKIagqoM TakuX By3IIiB MOXYTh OyTH iHTEpMOIANbHI TepMiHANH, 00TaHAHI
CYYacHUMH KpaHaMH, TPAHCIIOPTEpaMHU Ta aBTOMaTH30BAaHNMHU CHCTEMaMH YIIPaBIiHHS.

TexHiuHAa B3a€MOIis BKIOYAE CTAaHAAPTH3ALil0 1HOPACTPYKTYpH, TPAHCIOPTHUX 3ac0o0iB Ta
obOnagHaHHs. []0 KIOYOBUX aCIEKTIB BiJHOCATHCS:

- VHidikallis BaHTQXHUX OJIMHHI (KOHTCHHEPH, TaJIETH).
- €xauHI cTaHAAPTH JUIS 3QJTI3HUYHHUX, aBTOMOOLIBHUX 1 BOJHHUX TPAHCIIOPTHHX 3acO0iB.
- YI0CKOHAJICHHS TPAHCIIOPTHUX BY3JIiB (TEPMIHAIIB) /151 3a0€3ICUCHHS MIBUIKOTO [TEPEBAHTAKCHHS Ta
iHTerpauii pi3HUX BHUIIB TPAHCIIOPTY.
dopmyna a7 po3paxyHKy 4acy MepeBaHTaKEHHS B TPaHCIIOpPTHOMY By31i [3,4, 6,7, 9, 10]:
by = o (1)

ne t,,, — 4Yac MNEPEBAHTAKEHHsA, IOJA, () — KUIBKICTb BaHTaXy, WO MEPEBAHTAKYEThCA, T, P—
NPOJYKTUBHICTh EPEBAHTAXKYBAILHOTO 00NaAHAHHS, T/T0ll, K— KOe]ilieHT BUKOPUCTAHHS 00JIaTHAHHSL.

Texuonoriuni ¢opmu B3aemoiii BHIIB TPAHCIOPTY CHPSIMOBaHI Ha PO3POOJEHHS €IMHHUX
TEXHOJIOTIYHUX TPOLECIB Ta BIOCKOHAJCHHS OpraHizalii IepeBe3eHb LUISIXOM BIPOBA/PKEHHS HU(YPOBUX
TEXHOJIOT1H, iHpopMaLifHUX CUCTEM Ta aBTOMATHU30BaHKX IpolieciB. OCHOBHI HAIIPSIMKH BKIIIOYAIOTh:

- Inrerpauito iHdopmaLiiiHUX cUCTeM, SIKI JO3BOJAIOTH 3a0e3MeYuTH OOMIH JaHMMH MIiX yciMa
Y4aCHUKaMHM TPAHCIOPTHO-JIOTICTUYHOT'O JIaHIIOTa.

- OnTuMiszaiio MapIipyTiB TEpeBe3cHh HAa OCHOBI aHaNi3y MacHBY [aHHX Ta 3aCTOCYBaHHS
ANTOPUTMIYHUX ITiIXOIIB.

- BukopucranHs aBTOMAaTH30BaHUX CHCTEM YNPABIiHHS JJIsl KOOpAMHaLii rpadikiB poOOTH Pi3HUX BHAIB
TPaHCIIOPTY.

PosrisinemMo BukopucTanHs GopMyiH U ONTHMI3allil BUTpAT Ha nepese3enHs [3, 4, 6, 7, 9, 10]:

Cfﬂlé’ = ln:l(cmex + CIle + CGKD.'[)’ (2)
ne C,,, — 3aranbHi BUTpath, rpH, C,,., — BUTPATH HA TeXHi4HE 00CIYroByBaHHs, C,.,— BUTPATH Ha
nepeBaHTaxeHHs, C,,,,— BUTPATH, ITOB’S3aHi 3 EKOJOTIYHUMH acTleKTaMH, # — KUIbKICTh BHJIB TPAHCIIOPTY.

B Takomy BHmanky Ha MPaKTHUIl AyXKe PO3MOBCIOKEHI TTOKa3HUKH ICHYIOYMX CITOCOOIB opraHizarii
nepeBe3eHb BAaHTAXIB, 3TiTHO 3 TAHUMHU CTAHOBUTH (Tad.) [5].

3Bakarouy Ha BUKJIMKH Ta MOKIIMBOCTI, IETaJIbHUN aHAIII3 TEXHIYHHUX 1 TEXHOJIOTTYHUX (popM B3aeMoii
pi3HHX BHIIB TPAHCIOPTY € KIIOYEM [0 MiABUIICHHS €(EeKTHBHOCTI TPAaHCIOPTHOI CHUCTeMH. IHTerpamis
CY4YacHHMX TEXHIYHHUX PillIeHb Ta IHHOBALITHUX TEXHOJIOTi{ JO3BOJISIE CTBOPUTH OLIIBIII 3J1ar0/DKEHY, EKOHOMIUHY
Ta €KOJIOT1YHO Oe3IeYHy TPAHCIIOPTHY MEPEXKY.
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Ta6muars 1
Iloka3HUKHU iCHYHYHX cI0CO0IB OpraHizaiii nepeBe3eHb BAHTAXKIB
KinbkicTh
Buj nepeBesenn cnoco0iB Oco0auBoCTI NepeBe3eHb Tapudg
TPAHCIIOPTYBAHHSA
. . OnuH Buj | Bes momatkoBoro opranizaropa | 3a OTOBOPOM|
VHiMoaaabH1 A A Aol P P A p
TPAHCIOPTY nepeBe3eHb MepeBe3EHHS
[MocnimoBHe TeEpeBe3cHHS 3
. 3a JIOTOBOPOM
. . llBa (abo OijibIne) | BUKOPUCTAHHAM OKpEeMHUX N
BimoxanbHi . . . MEPEeBE3CHHS Ha KOXKHUI
BHJIB TPAHCIIOPTY | MEPEBI3HUX  JOKYMCHTIB  Ha
. BHJ TPAHCIIOPTY
KO>KHUH BHJI TPAHCIIOPTY
. Ba (abo Oimpmie) | €auHMIA oTIepaTOp MEPEBE3CHHS L
InTepmonanbHi A . ( ) N parop rep ’ | Hackpizauii Tapud
BHJIB TPAHCIIOPTY | €AMHUH TPaHCHOPTHHI JOKYMEHT
€auHAI oniepaTop IMepeBe3eHHs,
. €TUHUN TPaHCIOPTHUH
. | [IBa (abo OimbIme) A p P L
MynbTUMOAANBHI . JIOKYMEHT, Hacxkpizanit Tapud
BHJIIB TPAHCIIOPTY 7
yHipikoBaHa BaHTa)KHA
OJIMHHIIS

Ha pucynky 1 HaBegeHO CTPYKTYypHO-JIOTIYHY CXeMy 3IiHCHEHHS yHIMOJAlbHOTO Ta
MYJITUMO/IATBHOTO MEPEBE3CHHS BaHTAXY [5], 110 € MOCTIKCHHAM MPH aHai31 TeXHIYHUX 1 TEXHOJOTTYHUX
(dbopM B3aeMoil pi3HUX BUAIB TPAHCHIOPTY.

[HTerpalist TEXHIYHUX 1 TEXHOJOTIYHUX (GopM B3aeMOii pi3HHX BUAIB TPAHCIOPTY CYTTEBO BILIMBAE
Ha 3arajbHy e(eKTUBHICTH (YHKIIIOHYBaHHS TPaHCHOPTHOI cucTeMu. OJHUM 13 KIIFOUOBHX AaCIEKTIB €
IiIBUIIEHHS TIPOITyCKHOI CIIPOMOXKHOCTI TPAaHCIIOPTHUX BY3MIB 3aBISKH 3aCTOCYBAaHHIO CTaHIAPTH30BAHUX
BaHTAKHUX ONUHHIL (KOHTCHHEpPIiB) Ta MOJIEpHI3alii IepeBaHTaXyBalbHOTOo oOmamHaHHA. Hampukoan,
BUKOPHCTaHHS ABTOMAaTHM30BAaHWX KPAaHIB 1 TPaHCHOPTEPIB [O3BOJIIE 3HAYHO CKOPOTUTH Yac IPOCTOIO
TPAHCIOPTHHX 3ac00iB HAa TEpPMiHANIAX.

Moo TeXHOJOTIYHUX pIlIeHb, IHTETparis iHGOPMAIIHAX CHCTEM CHpPHUSAE 3HWKCHHIO 3aTPUMOK Y
MIEPEBE3CHHAX 3aBISIKH MOXJIMBOCTI OHJIAHH-KOOpAMHALIT MIX ONEpaTopaMM pI3HUX BHIIB TpaHcmopty. Lle
3abe3rnedye Npo30PiCTh JIOTICTUYHKX MPOIIECIB 1 Ja€ 3MOTy BYaCHO pearyBaTu Ha 3MiHU B yMOBAaX IEPEBE3CHb.

[nTerpanist iHpopMaLiiiHUX cUCTEM I TEXHIYHHUX 1 TEXHOJIOTIYHUX (OPM B3a€EMOJIi PI3HUX BHIIB
TPAHCIIOPTY 3a0e3Meuye:

- BincrexxeHHs BaHTaXIB y peajJbHOMY Yaci.

- KoopauHaito Mi>x TpaHCTIOPTHUMH OTIEpaTOPaAMH.

- 3MeHIIEeHHS 3aTPUMOK 1 MOKpANeHHs TOYHOCTI IJIaHyBaHHS.

ExornorivHi Ta €eKOHOMIYHI acTIeKTH 3a0€311eIYIOTh:

- 3acTocyBaHHS €JIEKTPUYHHUX 1 BOAHEBHX TPAHCIIOPTHUX 3aCO0IB /ISl SMEHIIEHHS BUKHU/IIB.

- Onrumizamis MapmpyTiB Uil 3HIDKCHHS BHTpaT Ha TNajdMBO Ta 3MEHIIEHHS EKOJIOTIYHOTO

HaBaHTAXKCHHS.

MopentoBaHHs B3a€EMOIiT 3a0€31EUyIOTh:

- Jnst aHamizy B3aemojii BHJIB TPAHCHOPTY MOXXYTh 3aCTOCOBYBATHCS MaT€MaTW4HI MOJEN, IO
OINUCYIOTh ONTHUMAJBbHI MaplIpyTH NEpeBe3eHb, MPOIYCKHY CIIPOMOXKHICTh BY3JB Ta PO3MOJLT BaHTaXXHHX
MTOTOKIB.

Cyu4acHi BUKJIMKU Ta TEPCHEKTHBU JJIsl TEXHIYHUX 1 TEXHOJIOTIUHHX (OpPM B3aeMOJIl pi3HHX BHUJIB
TPAHCIIOPTY 30CEPEDKYIOTHCS Ha TMOIIYKY Ce(QEKTHMBHHX METOMIB OpraHisailii TpPaHCIOPTHO-JOTICTHYHHUX
NpolLIeCiB, ONTUMI3aLlii epeBe3eHb y 3MIIIAHOMY CIIOJY4eHHI, iHTerpauii iHhpacTpyKTypH Ta iHpOpMaIiHHIX
CHCTEM, a TaKOX pO3poOli peKOMEeHJalid Uil BIOCKOHAJIEHHS B3a€EMOAII TPaHCHOPTY 3 ypaxyBaHHSAM
€KOJIOTIYHUX 1 eKOHOMIYHNX YNHHHUKIB.

[ompu ycmixu B iHTErparii BUIIB TPAaHCHOPTY, iCHY€e HHU3Ka MpoOieM, sSKi MOTpeOyIOTh BUPILICHHS.
Hampuxmnan:

- HenocrarHst cranmaptusanisi iHQpacTpyKTypH, 0coOIMBO Ha MIDXHApPOJHOMY PiBHI, IO YCKJIA/IHIOE
BHUKOHAHHS TIepeBe3eHb y 3MIIIAHOMY CIIOJIY4EHHI.

- Bucoki modaTkoBi BUTpaTH Ha MOJIEPHI3aIliI0 TEXHIYHOI 6a3H Ta BIPOBAPKEHHS HOBITHIX TEXHOJIOTIH.

- CKJIaHICTh Y3TO/UKEHHS HOPMAaTUBHO-IIPABOBOI 0a3u MiX KpaiHamMu I e(eKTUBHOI B3a€MO/Ii1 BUIIIB
TPaHCIIOPTY.

VY Mexax aHalizy TEXHIYHHX 1 TEXHOJOTIYHHX (OpM B3aeMOJii BUKOPHCTOBYIOTHCS (OPMYIH IS
OIIIHKKM €(EeKTUBHOCTI TIepeBe3eHb, SKi JO3BOJSIOTH KiJIBKICHO OIIHUTH MPOAYKTUBHICTH TPAHCIOPTHO-
JIOTICTUYHMX MPOLECIB Ta BU3HAYUTH PiBEHb ONTHMIi3allii BHKOPUCTAHHS PECYpPCiB.

®dopmyna st po3paxyHKy MPOAYKTHBHOCTI TpaHCIIOpTHOTO By3ia [3, 4, 6, 7, 9, 10]:

p=2 3)

t
ae P — npoxyKTuBHIcTh (T/TON), V— 00CAT BaHTaxy (T), t — yac 0OpoOku (rox).
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Puc. 1. CTpykTypHO — JI0riuHa cXeMa 3JilicHeHHsI YHIMOZAIBLHOTO Ta MYJIbTHMOAAILHOTO MepeBe3eHHsI BAHTAKY

dopmyita a1 po3paxyHKy eheKTHBHOCTI BUKOPHCTaHHS TpaHCIIOPTHOTO 3aco0y [3, 4, 6,7, 9, 10]:

E — ngpucue’ (4)

ae

E — xoedimient eheKTUBHOCTI, Qypycne— KOPUCHUH BAHTAX (T), Q;,,— 3aTalIbHA BAHTAKOMIIHOMHICTS (T).

Brms iHTerpamii Ha e(eKTHBHICTH TPAHCIOPTHUX CHUCTEM IPOSBIIETHCS Y MOKpAIIeHH] TEXHITHOI Ta
TEXHOJIOTIYHOI B3a€EMO/II1, IO CHPHSIE:

- 30UIBIICHHIO POIYCKHOI 31aTHOCTI TPAHCIIOPTHUX BY3IIIB.

- CKOpOYEHHIO Yacy IepeBaHTAXKyBAJIbHUX OHEPaLlii.

- 3MEHILIEHHIO JIOTICTUYHHUX BUTPAT 3aBJISIKU ONTUMI3allii MapipyTiB.

@DopMysa BU3HAUEHHs 3arajlbHOTO Yacy Ha nepeBeseHHs 3,4, 6,7, 9, 10]:

T3a2 = TOCHOG + 7 p s T Tuw’n, > (5)
ne T, — 3aranbHuii yac (rof), 7,0, — OCHOBHMIA 4ac pyXy (rOn), Tepesanmanc— 14C HA IEPEBAHTAXKEHHS
(rom), Tpuixysanns— 9aC TPOCTOIO (TOI).

[epcrieKTUBHUMHE HANPSIMKAMH PO3BUTKY € BIIPOBADKEHHS 3€JICHUX TEXHOJIOT1H, TAKHX SIK €IEKTPUYIHI
Ta BOJIHEBI TPAHCIIOPTHI 3aCO0M, 110 3MEHILYIOTh HEraTHBHUIA BIUIMB HAa HABKOJHMIIHE ceperoBuiie. Kpim Toro,
PO3BUTOK MyJIbTHUMOAAIBHUX IEpeBe3eHb Ha 0a3l HUPPOBUX MmIaThopM, SKi MOEAHYIOTh MOCIYTH DPi3HUX
TPaHCIIOPTHUX ONEPaTOPiB, JO3BOJISIE CTBOPUTH HOBI JIOTICTUYHI MOJIEITI.

BucHoBku

JocmimKkeHHS aHali3y TEXHIYHUX 1 TEXHOIOTI9HIX (JOpM B3a€MOIii Pi3HUX BHIIB TPAHCIIOPTY MOKAa3aB,
mo e(peKTHBHE BHUKOPHCTaHHS TPAHCIIOPTHUX CHCTEM BHMAarae KOMIUICKCHOTO MifXOAy, SIKHMH BKIIOYA€
IHHOBAI[ii{HI TEXHOJIOTIi, MOJIEpHi3aLit0 iHYPaCTPYKTYpH Ta ONITHMI3aIlifo IIPOLIECIiB MepeBe3eHb. B3aemMois Mix
PI3HMMH BHJIaM{ TPaHCHOPTY (3aJ1i3HUYHUM, aBTOMOOUTLHUM, BOJHUM Ta aBiallifHUM) € BaXIIUBUM (HaKTOpOM
Juist 3abe3nedeHHs1 Oe3nepeOiifHOT JIOTICTUKM Ta CKOPOYEHHS BHUTpPAaT Ha TPAHCIOPTYBaHHS BaHTaXIB 1
nacaxupiB. HaitOinpm epexTMBHUMHU € IHTErpOBaHI TPAHCIIOPTHI CHUCTEMH, Ji¢ TapMOHIHHO MOE€IHYIOTHCS
TEXHIYHI 3acO0M Ta OpraHi3aIiifHO-TEeXHOIOTIYHI PIIIeHHS JJIS JOCSITHEHHS MaKCHMaJIbHOI MPOJYKTUBHOCTI Ta
MiHiMi3arlil BUTpar.

Oco06imBy yBary HEOOXiTHO NPHUAIIATA PO3BUTKY HU(PPOBUX TEXHOJIOTiH, aBTOMATH3aIlil MPOIECiB
YIOpaBITiHHSA Ta BUKOPUCTaHHIO iHTepHeT-pedeit (oT) s MoHiTOpHHTY 1 KOOpauHanii Tpancnopty. Lle mo3Boste
3HAYHO MiJBUIIUTH HAIIHHICTH Ta Oe3MeKy TPAaHCIOPTHUX OMepallii, a TAKOX 3HMKY€E BIUIMB HAa HABKOJIHIITHE
CepeIOBHINE 3aB/ISKH BIPOBAPKEHHIO €KOJIOTIYHO YACTHX TEXHOJIOTIH.

VYcenimHa iHTETpamis pi3HUX BHIIB TPAHCIIOPTY B €JMHY CHUCTEMY HE JIMIIE 3HAYHO ITiJBHIIUTH
e(eKTUBHICTh NEPEBE3CHb, aJle i CIPUATUME CTaJIOMY PO3BUTKY TPAHCIIOPTHOI iHPPACTPYKTYPH Ta €KOHOMIKH
B I[JIOMY, BKIIFOYAlOYM BJOCKOHAJICHHS TEXHIYHUX 1 TEXHOJOTIYHHX (OPM B3a€EMOJIi MK PI3HUMHU BHIAMU
TPaHCIIOPTY, IO JO3BOJIUTH ONTHMI3yBaTH IPOLECH IEPEeBE3€Hb Ta IOKPALIMTH B3aEMOJII0 MIX DI3HUMH
TPaHCIIOPTHUMH MEPEKaMHu.
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