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THOOPMAIIITHO-KEPYIOUI CHCTEMU HA 3AJIIBHUYHOMY TPAHCITOPTI

OPTOrOHAIBLHOCTI. 3MEHIIECHHSI B3aEMHUX KOPEJISILIHHUX
CKJIAJIOBHX IT1J[BUIIYE 3aBaJIOCTIHKICTB.

2. 3aBagm MHOXKHHHOTO foctyny (MAI) npsimo
3aJeXaTh BiJA MIMPUHA CETMEHTIB: HAATO BY3bKI
CErMEHTH MIIBUIIYIOTh 1HTEPQEPEHIIII0, HAATO MIUPOKI
— 3HIKYIOTB aJJallTHBHICTb.

Juisi 3HaXOJDKEHHS ONTHMAJIbHUX MapamerpiB
3aCTOCOBYEThCS OaraTOKpUTEpialbHA ONTHUMI3aIlis, e
iThOBa (PYHKIIIS IOETHYE TTOKA3HUKHU 3aBaIOCTIHKOCTI,
KOpEJIAIiHHI BJIACTUBOCTI Ta TIPOMYCKHY 3/AaTHICTb.
ExcriepumenTanbHi  pe3ynbTaTH  MIATBEPAWIH, IO
3aIporOHOBaHMIA METO/I T03BOJISIE 3HU3UTH PiBEHb 3aBa/T
Ta MJABHNIUTH C(HEKTUBHICTH aHCAMONIB CHUTHAIIB Y
TIOPIBHAHHI 3 TPAAUI[IHHUMH TiIXO/JAMH.

OtpumaHi  pe3yabTaTd  MOXYThb  OyTH
BUKOPHCTaH1 npu noOyoBi 0e3MpOBOAOBUX
IHTEIEKTYyaIbHIX TEJIEKOM yHIKaI[ITHUX CHCTEM,

30KpeMa B yMOBaX KOTHITUBHOI'O YIIPaBIIiHHS CIEKTPOM
Ta B CHCTEMaX MHOXXHHHOTO JOCTYILY.
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MATEMATHUYHE MOJIEJIIOBAHHSA
XAPAKTEPUCTHUK PAIIOJIOKAIIMHOI O
PO3CIIOBAHHS CHAPALY
O®-462 TP POSHECEHOMY ITPHIOMI
CUT'HAJIIB

Y  jomoBigi  JIGMOHCTPYIOTBCS — PE3YJIbTATH
MaTeMaTUYHOTO MOJIEIOBaHHS €(EKTUBHOI IOBEPXHI
poscitoBanHs cHapsigy O®d-462 st CyMIllICHOTO Ta
PO3HECEHOr0  MpPUIOMY  CHUTHANIB, A  PI3HUMHU
OicratmunuMu  Kyramu. YacTora  30HAYBaJbHOTO
curHany Oyna npuiinsroro 3 I'T'n (moBxkuua xBumi 10

CM), MO0 BianoBigae pobOOYOMY Jiama3oHy dYacToT
pazionokaniiiHoi craHuii KoHTpOaTapeiHoi OopoThOM
ykpaincekoro BupoOHHuTBa 1J1220VK (“30omapk-37).
Pe3ynbraTi OTpEMaHO 3a JOINOMOTOI0 PO3POOIEHOTO
SJIEKTPOJAMHAMIYHOTO METOAY YHCEIIBHOTO PO3paxyHKy
pamioNoKaIifHIX XapaKTePUCTHK pO3CitOBaHHS,
3aCHOBAHOIO Ha PO3B’S3aHHI IHTETPAJBLHOTO PiBHSIHHS
MarHiTHOTO TOJIsL.

[MpoBeneno TOPIBHSIBHUI aHaNi3 e(EKTUBHOL
MOBEPXHI PO3CIIOBAHHs CHApsy Uil CYMIIICHOTO Ta
po3HeceHoro mpuiiomy. HaBemeHi cepemni 1 MemiaHHi
3Ha4YeHHs e()eKTHBHOI MOBEPXHI PO3CIIOBAHHS CHAPAILY
O®d-462. Orpumani JaHi cBiguaTh Mpo Te, L0 NPH
3aCTOCYBaHHI  PO3HECEHOTO TMPHHOMY  IOTEHINHHA
JIANIbHICTh BUSIBJICHHSI MOYKE 301JIBILIUTUCS Y MTOPIBHSHHI
3 CyMIIICHUM NPUHOMOM ABTOpaMH PO3IJLIOA€THCS
MOJIUBICTH 3aCTOCYBaHHS 0araTono3uLINHUX
panioNoKaIiiHUX CUCTEM Y KOHTpOaTapeiiniii 00poTh0i.
OTprMaHi pe3yabTaTH CBIAYATh IIPO HASBHICTH MEBHHUX

nepesar 3aCTOCYBaHHSI 0araTono3uIiHHIX
panioNoKaIiiHUX CUCTEM Y KOHTpOaTapeiiniii 00poTh0i.
BogHouac — miaKpecnmroeTbes, IO  BHKOPUCTaHHS

PO3HECEHOTr0 TpUIMAaHHS CIif PO3IILIIATH JIUIIE 5K
JNOMOMDKHUH crocid y cucremax KoHTpOaTapeiiHol
O6opoTebu, 3BaXKal0YM Ha HEOOXITHICTH CHHXPOHI3aIil
JIEKITBKOX PaIioNoKaTopiB.

Ilepeaik nocuianb

1. KpynauxoB  A. PanuonoxaimonHsie
CTaHIIMM KOHTpOaTapeiHoil OOpHOBI OCHOBHBIX
3apyOCKHBIX  CTpaH.  3apybesicHoe  80eHHOE
obospenue. 2010. Ne 12. C. 3241.

2. Kpacrok 0. IL Po3BinyBanbHe
3a0e3neyeHHs apTwiepii B JIOKalnbHHUX BiHaX Ta
30poitHnx koHpmikTax KiHIE XX — moyatky XXI
CTOMTTA. Bilicekogo-naykosuii gicnux Axademii
Cyxonymuux  @ilicek imeni eemomana Ilempa
Cazaiioaunoeo. 2012. Bum. 18. C. 339-347.

3. Ormanacrok 1. 1. Pamionmokariiiai craHiii
KoHTpOaTapeiiHoi OOpOTROM Ta IEPCHEeKTHBH 1X
PO3BUTKY. Biticbkoso-mexuiunuil 30ipHux Axademii
Cyxonymuux @ilicek imeni eemomana Ilempa
Cacaiioaunoeo. 2015. Ne 1. C. 117-119. DOI:
https://doi.org/10.33577/2312-4458.12.2015.117-
120.

4. Cypraii M. B., 3amescekuii [. C,
Bacunerp B. O., Cyxapescokuii O. 1. OuiHroBaHHs

piBHS  pajioJIOKaliiiHOI ~ MOMITHOCTI  cHapsay
pakeTtHoi cucTeMH 3aimnoBoro BorHio “I'pag” y
pI3HMX jiana3oHax JIOBXHMH XBWJb. 30IpHHMK

HAYKOBUX TMpalb XapKIiBCHKOTO HAI[IOHAJIBHOTO
yuiBepcutety [loBiTpsiaux Cui. 2017. Ne 2(51). C.
142-148. ISSN 2073-7378.

87

IKC3T, 2025 Ne3 (nmonaTok)




THOOPMAIIITHO-KEPYIOUI CHCTEMU HA 3AJIIBHUYHOMY TPAHCITOPTI

5. Cypraii M. B. Marematnyse
MOJICITIOBaHHS XapaKTePUCTUK BTOPUHHOTO
BUIIPOMiHIOBaHHA cHapsay O®-25 camoxigHol

rayowui 2C3 “Akaris” y pi3HUX Jllania30Hax J0BKUH
xBuib. Hayka i mexuixa Ilogimpanux Cun 30pounux
Cun Vxpainu. 2018. Ne 3(32). C. 135-141. DOI :
https://doi.org/10.30748/nitps.2018.32.18.

6. Zalevsky G., Sukharevsky O., Vasilets V.,
Surgai M. Estimation of Radar Scattering
Characteristics of Artillery Shells in Meter,
Decimeter and Centimeter Wavelength Ranges.
Radioelectronics and Communications Systems.
2019. Vol. 62. No. 7. P. 356-367. DOI
https://doi.org/10.3103/S0735272719070033.

7. Sukharevsky O. I. Nechitaylo S. V.,
Orlenko V. M., Vasilets V. A., Zalevsky G. S.
Applied Problems in the Theory of Electromagnetic
Wave Scattering / O. 1. Sukharevsky editor. Bristol,
UK: IOP Publishing, 2022. 283 p.

8. Chernyak, V.S. (1998), Fundamentals of
Multisite Radar Systems, Gordon and Breach Science
Publishers, 475 p-
https://doi.org/10.1201/9780203755228.

9. Advances in Bistatic Radar / edited by
Nicholas J. Willis, Hugh D. Griffiths. — SciTech
Publishing Inc., 2007. — 515 p.

10. Xymoe I'.B., Osaig Cameman Pamin,
Jlimenko B.M., Trottorank B.O. Metoau 06poOku
CHTHAJIB y MYNbTHpalapHiii CUCTEMi OJHOTHITHUX
OIVISITOBUX  JIBOKOOPJMHATHHX  PaiONOKaIlifHIX
cranniii (engl.). Cucremm 00poOKu iH(pOpMAaITii.
2020. Ne 3(162). C. 65-72.
https://doi.org/10.30748/501.2020.162.07.

11. Khudov H. AmgHamiz icHylOYHX UDISIXIiB

I IBUIITEHHA e(exTHBHOCTI BUSIBIICHHA
MaJIopO3MipHUX HOBITPSHUX 00 €KTIB
pazionoKai HHUMH 3acobamMu KOHTPOJIO

MoBiTpstHOrO  mpocTopy. Cucmemu  ynpaeninus,
Hasieayii ma 36’A3Ky. 30ipHUK HAYKOBUX Npayb.
2018. 6 (52). C. 38-43.
doi:https://doi.org/10.26906/SUNZ.2018.6.038.

12. Shimonets, D. V., Lugina, A. L., Kharkov,
M. Y., Nechitailo, I. V., & Khudov, G. V. (2017).

IMacuBHi  pajioNioKamiifHi CHCTEMH BHSBICHHS
MaJIOpO3MIipHUX HOBITPSIHAX 00’€KTIB 3
BUKOPDHCTaHHSIM  CUTHAJIIB  TEJICKOMYHIKalllitHUX

cucreM. Cucmemu ynpasiiHHs, HAgieayii ma 36 si3Ky.
36ipHux naykosux npays, 4(44), 138-142.

13. Kosanescekuii C.M., Trootionnik B.O.,
Xymos I'.B. Merong po3paxyHky e(eKTUBHOL
NOBEPXHI PO3CISIHHS MaJIOpO3MIPHUX TIOBITPSIHUX
00’€KTIB MpPU OJHOMO3MILIHHOMY Ta PO3HECEHOMY
npuiloMax CUTHAIIB B OIJISIIOBUX PaioNOKAIIIHIX
CTaHUIsIX. 36ipHUK HayKosux npayb XapKiecbkoeo

yuigepcumemy Ilogimpsinux Cun. 2015. Bum.2(43).
C.28-31.

14. Willis N.J. Bistatic Radar, Second Edition /
Nicholas J. Willis. — Raleigh: SciTech Publishing,
2005.-329 p.

15. Kenyon C., Dogaru T. Numerical
Computation of the Radar Cross Section of Rockets
and Artillery Rounds. Adelphi (MD), USA: Army
Research Laboratory, Sep 2015. Report No. ARL-
TR-7468. URL:
https://apps.dtic.mil/dtic/tr/fulltext/u2/a622300.pdf.

16. Sukharevsky O., Zalevsky G., Vasilets V.
Modeling of Ultrawideband (UWB) Impulse
Scattering by Aerial and Subsurface Resonant
Objects Based on Integral Equation Solving.
Advanced Ultrawideband Radar: Signals, Targets,
and Applications / Edited by J. D. Taylor. Boca Raton
London New York : CRC Press Taylor & Francis
Group, 2016. Chapter 5. P. 195-235. DOI :

UDK 656.2:658.26:004

PhD (Tech.) H. Baulina
Ukrainian State University of Railway Transport
(Kharkiv)

THE IMPACT OF DIGITALIZATION ON THE
EFFICIENCY OF RAIL FREIGHT
TRANSPORTATION

Rail transport is a strategic element of the national
economy, accounting for a significant share of domestic
and international freight traffic. In the context of
globalization and growing competition, digitization is
becoming a key factor in improving transport efficiency,
covering all stages of the logistics process — from
planning to monitoring and analytics. Digital
technologies make it possible to integrate transport
systems into international logistics networks, improve
customer service, and reduce costs for transport
operators. However, the level of digital maturity of rail
transport in Ukraine does not yet meet the requirements
of the modern market, which necessitates scientific
research in this area.

Digitalization in the transport sector involves the
introduction of modern information and communication
technologies aimed at optimizing the management of
transport and logistics processes.

The main components of the digitalization of rail
freight transport are:

— electronic document management systems;
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