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32idHo Haka3y MiHicmepcmea oceimu i Hayku Ykpainu 6id 07.04.2022 Ne 320
JCYypHay npuceo€Ho kamezopiio "B" i3 ekoHoMiku ma nedazoziku
B (cneyianvHocmi - 015 - I[ledazoziuHi Hayku; 076 - EKoHOMIiYHI HayKu)

KATETOPIS 32idHo nHakasy Minicmepcmea oceimu i Hayku Ykpainu 6id 06.06.2022 Ne 530 scypHany
npuceoeHo kamezopiio "B" i3 npaea (cneyiaasvHicms - 081 OpuduyHi Hayku)

32idHo Haka3y MiHicmepcmea oceimu i Hayku YkpaiHu 6id 10.10.2022 Ne 894 xcypHaJy npuceo€eHo
kKameezopiio "B" i3 mexHiku (cneyiaavHicms - 122 Komn'tomepHi HayKu)

JKypHana sudaemucs 3a niompumku MixcdepacagHoi 2inboii inxceHepis koHcyabmaumie, [ncmumymy ginocogii ma
coyiosnozii HayionaavHoi Akademii Hayk Asep6atidscany (Baky, Asep6aiidxcan), epomadcbkoi opeanizayii «XpucmusiHcoka
akademist nedazoeivHux Hayk Ykpainu» ma epomadcebKkoi opaanisayii «Bceykpaincvka acoyiayis nedazozie i ncuxosozie 3
JYX0BHO-MOPA/IbHO20 BUXOBAHHS»

PexomendosaHo do sudasHuymea Ilpesudieto BceykpaiHcvkoi Acambaei dokmopis Hayk 3 0epicasHo20 ynpasaiHHs
(PiwenHs 8id 24.02.2026, N° 8/2-26)

KypHau BkiItOU€EHO 10 MbkHapoHOI HayKoMeTpU4HOi 6a3u Index
Copernicus (IC), mi>kHapozHoi momykoBoi cucremu Google Scholar ta go
MiXKHapoZHol HayKoMeTpU4Hoi 6a3u AaHUX Research Bible

- INDEX (;:9 COPERNICUS 3
Google rrm@crrr: [RY

&

3rigHo [Mopsaky opmyBaHHs [lepeniky HaykoBUX GpaxoBUX BUJAHb YKpaiHH, 3aTBepkeHoro HakazoM MOH
Ykpainu Big 15.01.2018 Ne 32, 1OBHOTEKCTOBUH JOCTYI ;0 HAYKOBUX CTAaTeM KypHaJly npeJcTaBJeHUl Ha niaTdopMi
«HaykoBa nepioguka Ykpainu» B HanjionanbHiit 6i61ioTeni Ykpainu imeni B.I. BepHagcskoro HAH Ykpainu Ta B
HauioHasnbHOMy peno3uTapii akaieMiuHUX TEKCTIB

T'on08Hull pedakmop:

T'osnoenull pedakmop: Kopeneea InHa MukoaaieHa - dokmop nedazo2ivHux
Hayk, npogecop, dekaH akysabmemy npupodHuyoi i izuko-mamemamu4Hoi
oceimu [1yxiecbkozo HAYiOHA/IbHO20 Nhedaz02iyHO20 YHigepcumemy imeHi
OsaekcaHdpa JlosxceHka; npogecop kagedpu meopii i Memoduku 8UKAAOAHHS
npupodHuyux ducyunaid [/ayxiecbkozo HayioHa/1bHO20 nedazoz2iuHo20
YyHigepcumemy imeri Onekcaundpa [flosxcenka (Ykpaina)

Pedakuyiiina Kosezis:

> ba6uyyk OsneHa I'puropiiBHa - KaHAWJAT NCUXOJIOTIYHUX HAYK, OIEHT, 3aBiyBad KadeapH MCHUXOJIOTI]
Ta nefaroriku OecbKOro Jiep>kaBHOIr'0 YHIBEPCUTETY BHYTPIllHIX cripaB (YkpaiHa)

> bingkoBcbka Osibra OpecTiBHA - JOKTOp MeJaroriyHux Hayk, mpodecop, 3aBigyBauka kadenpu
3ara/ibHOI NeJjaroriku Ta nejarorikyd BUILOI WIKOJIU JIbBIBCbKOIO HAlLiOHAJIbHOTO YHIBEPCUTETY iMeHI
IBana ®paHka (YkpaiHa)

> ToHuyapyk BaseHTuHa AHaToJIiiBHA - KaHJWJAT MeJaroriYyHUX HayK, OOLEHT, NOLEeHT Kadeapwu
yKpalHCbKOI JiiTepaTypd, yKpaiHO3HaBCTBAa Ta MeTOJUK IX HaBYaHHA YMaHCbKOTO JepKaBHOTO
nejaroriyHoro yHiBepcuteTy iMeHi [1aBsa Tuuunu (Ykpaina)



I'ymenwok TersaHa KocTaHTHHIBHA - fokTop ¢isocodchbkux HaAyK, 3acay>KeHHUU MNpaliBHUK OCBiTH
Ykpainu, mnpodecop, NPOpPeKTOp 3 HayKOBO-NeAaroriyHoi po60oTH, iHHOBANiHHO-METOAUYHOIrO
3abe3mevyeHHs] OCBITHbOTO Ta HAayKoBOro mpolleciB KWiBcbKkoi MyHiIMNA/JbHOI akajeMil My3WKH iM.
P.M. I'niepa (KuiB, YkpaiHa)

JoxkTop MyTMaliHa - BuK/1aZad YHiBepcuTeTy Anb Acsipist Mangap CynaBeci Bapat, [Hz0Hesis, ai' toHKT-
npodecop /JlenaptamMeHTy ocBiTH, YHiBepcuTeT Manipal GlobalNxt Masaiisii (Masasis)

KoxxeBHHMKOBa As1a BiiaciBHa - goneHT kadepu ocBitosiorii Ta neparoriku muctrentrsa MY imeni
Borgana XmMesibHUILIBKOTO, (YKpaiHa)

JlutoBueHko IpuHa MukoJiaiBHa - JOKTOp MNeJaroriyHux Hayk, npodecop, npodecop kadenpu
AHIJIINCbKOI MOBHM TeXHiUHOro crnpsimyBaHHs N2 HaljioHa/JbHOTO TEeXHiUHOTr'0 yYHiBepCUTETY YKpaiHu
"KuiBcbkuil noslitexHiuHui iHcTUTYT iMeHi Irops Cikopcepkoro” (KuiB, Ykpaina)

Mapuyk OxkcaHa OJiekcaHApiBHA - JOKTOp IMeJaroriyHux Hayk, npodecop, npodecop kadeapu
3arajibHOi negaroriku Ta JgoukisbHOI ocBiTu [IBH3 «MixkHapogHUli eKOHOMiKO-TyMaHiTapHUU
yHiBepcuTeT iMeHi akagemika CTenaHa Jlem’ssHuyKa» (PiBHe, Ykpaina)

Heb6enenuyk IpuHa OsiekcaHApiBHA - JOKTOP NeJarorivyHyX HayK, CTapIlui BUKJIaJa4d kadeapu Teopil
i MeToAauKu cepeAHBOI OCBITH KOMyHaJbHOTO 3akjaafy «KipoBorpajacbkuil 06JIaCHUNW IHCTUTYT
mic/agAUnIoMHOI eparoriyHoi ocBiTy iMeHi Bacuasa Cyxomunacbkoro» (KipoBorpas, Ykpaina)
OcTpoBcbka MapianHa flpocsiaBiBHaA - JJOKTOp NeAaroriyHux Hayk, npodecop kadbeJpu meaaroriky,
IICUXO0JIOTil, MOYaTKOBOI, JOUIKIJIbHOI OCBITM Ta YyNpaBJiHHS 3aK/JaJO0M OCBITH 3akKapmnaTcbKOro
yropcekoro yHiBepcutety iMmeni @epenna Pakoni Il (Ykpaina, beperoso)

P. Axmag 3aki Eab Iciami - jmoueHT, npodecop, gokTop dinocodii, lemapTaMeHT HAyYKOBOI OCBITH,
@axysnbTeT NiIrOTOBKK BYMTEIB Ta 0CBiTH, YHiBepcuTeT CysnTaHa Arenra Tiprasica (IHgonesis)

IlleBuyk Jlapuca /IMUTpiBHA - JOKTOp MeJJarorivHux HaykK, npodecop, 3aBiyBayd kadpeJpyu MaTEMATUKH,
inpopmaTuku i MeToAMKM HaB4YaHHS YHiBepcuteTy ['puropis CxoBoposau B [lepescnasi (Ilepesiciias,
YkpaiHa)

CratTi po3MmileHi B aBTOpChbKil pefakuii. BianosiganbHicTh 3a 3MicT Ta opdorpadiro nogaHux MaTepiaiiB HeCyTb aBTOPH
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CEPIS «[paso»

Riabykh N.
PROBLEMS OF IMPLEMENTING THE RIGHT TO DEFENSE AT
THE PRE-TRIAL INVESTIGATION STAGE

Triukhan O.A.

PERFORMANCE REVIEWAS THE MAIN METHOD OF
EVALUATING EMPLOYEE COMPETENCIES:

THEORETICAL AND LEGAL ASPECTS

ApnayrtoBa A.C.
OCOBJIMBOCTI CTAHII OCKAPKEHHS BIJKPUTHX TOPIIB:
AIMIHICTPATUBHO-IIPABOBUU ACITEKT

I'ap6aseii 1.0., Ky3neunosa JI.B.

3ATAJIBHI IIMTAHHA IMITJIEMEHTALII PIILIEHH €BPOIIEVCh-
KOro cyjy 3 IIPAB JIIOJIUHU B KPUMIHAJIBHE I[IPABO
VKPAIHU

JditkoBcbkuin A.M.

ITPOLECYAJIBHO-TIIPABOBI = TAPAHTII  3AXUCTY  IIPAB
IIJIATHUKIB IIOHATKIB I1[]] YHAC IIPOLJE]YP MDKHAPOIHOI O
OBMIHY [1O/J[ATKOBOKO IHOOPMALIIEFO

€dimenko 1.B.
IHOOPMALIHHO-TICUXOJIOTTYHI  OIIEPALIl K Ob’€EKT
ITPOTHUII OPT'AHIB ITPABOIIOPAIKY

Kypoa M.A.
POJIB VKPAIHCBKHUX OCBITHbO-HAYKOBUX I[EHTPIB EMIT -
PALJII' Y PO3BUTKY JIEPKABHUIIbKUX KOHIJEITIIH XX CT.
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3ampura A.B., I'oasiuenko LII.

BUKOHABYE IIPOBA/DKEHHA B YMOBAX IJUDPOBIZALII:
MDKHAPOJIHO-IIPABOBI BUKJIMKHU TA TEH/IEHI[II PO3BUTKY

Irnarbesn J1.I1.

I[IPUUHATHICTh TIOKA3AHB CBIJKIB, 1O HAJABAJIUCA
Cylly I YAC IIOIIEPE/IHFOI'O CYHOBOI'O PO3IJIANY, B
AKOCTI IOKA3IB: OKPEMI ITHTAHHA

Kapacsos B.1.

IHCTUTYLIHHI BUKJIMKH BITPOBA/DKEHHA ITEPEXIIHOIO
ITIPABOCYUIA B YKPAIHI: MDDK HALIIOHAJIbHOKO ITIPABOBOIO
PEDOPMOIO TA MDKHAPO/IHUMU 3050B'AA3AHHAMA

Ky3bmenko O.B., BoponsitHikos O.0., Ko:xxypa JI.O.

MEXAHI3M AJIMIHICTPATUBHO-IIPABOBOI' O 3AXUCTY IIPAB
BETEPAHIB 3 IHBAJIIAHICTIO: TEOPETUKO-IIPABOBUH
ACIHIEKT

Jlenrep S.1., Hakoneuna I'.51.

TPAHCD®OPMALIA HYBIIYHOI KOMYHIKAILIII OPIAHIB
KOHCTUTYI[IHHOI  IOCTHUI]II B YMOBAX I[HDPOBOI
JEMOKPATII:  MDK  I[IPHHLUIIOM  [THCTUTYLIHHOI
CTPUMAHOCTI TA BUKJIUKAMMU MEJIHHOCTI IIPABOCYIIIA

Jlenrep 51.1., Pesynbka LE.
EKOCHUCTEMHA @®YVHKLIA JIICIB AK EJIEMEHT CTAJIOI'O
PO3BUTKY: IIOPIBHAJIbHO-ITPABOBHU AHAJII3

Marnaaina 1.B.
KOHTPO.JIb AK IHCTPYMEHT ITIJBULIJEHHA EQEKTUBHOCTI
PEAJII3ALIII OCBITHHOI @ VHKIII IEP)KABU

Maauniesa M.B.

KPUMIHAJIbHO-TIPABOBA PEITIAMEHTALILA BIIIIOBLJAJIb-
HOCTI 34 HE34AKOHHE IIPOBEJEHHA JIOCJ/ILJIB HAJ
JIFOJIMHOIO: JJOCBLI] HIMEYYHUHU TA KPAIH POMAHO-
T'EPMAHCHKOI TIPABOBOI CHCTEMH
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MepnoBa O.M., Ympuxina 1.O., Kionmuk J/.B., Xwabko JLL.,
IInmkapsosa O.I'.

TEOPETHUKO-IIPABOBA  KOHIIEIITYAJII3AIIIA ~ ®YVHKIIH
OPUIUYHOI'O JOKYMEHTA B KOHTEKCTI CYYACHOI'O
PO3BUTKY OPUIUYIHOI'O JJOKYMEHTO3HABCTBA

Haconos M.I.
MDKHAPOJHO-IIPABOBI =~ CTAHIAPTU  3ARE3IEYEHHA
HAIJIOHAJIBHOI BE3IIEKHU

IMHotnapuak O.B.
EBOJIIOLIA TIPUHILIUITY HAFIRPAH{HX IHTEPECIB JIMTHHMU:
ICTOPHUKO-IIPABOBMU BHUMIP

Casenko B.B.
3HAYEHHA [IPABO3ACTOCOBHOI'O AKTA B MEXAHI3MI
IIPABOBOI' O PEI'YJIFOBAHHA CYCIIIJIPHUX BI/[HOCHH

Ceprienxko H.A.

3NIHCHEHHA BUKOHABYOI O IIPOBA/DKEHHA B YKPAIHI ITIJ]
YAC JIIl BOEHHOI'O CTAHY: IIPOBJIEMATHUKA TA IIEPCIIEK-
THUBU

Cobko I'M., Illnpcrka B.C.
KOH®ICKALIIA MAHHA B CUCTEMI 34XOHIB KPUMIHAJIbHO-
IIPABOBOI I[TPOTH/III 3/IOYHHHOCTI

®acroseus H.B., IllanoBasiosa A.M., bykopoc T.O., Kopoas C.1O.
IIPABOBA CYTHICTh EJIEKTOPAJIBHOI ~JJEMOKPATII B
KOHTEKCTI CYYACHOI MDKHAPOJHOI JIETITUMHOCTI

Xpsanuenko B.II1.

JIO0 TIMTAHHA IIPO BIIPOBA/DKEHHA CIMEHHOI CIIE-
LIATIIBALIIT  CYIJIB TIPM BHPIIIEHHI CIIOPIB 1]OJO
3AXUCTY IIPAB JIITEU

Medenko C.b.

TIPABOBHU CTATYC YKPAIHCHKHUX BIHCbKOBOIIOJIOHEHUX
TA IIOPVIIEHHA IXHIX IIPAB JJEP)KABOIO-ATPECOPOM V
CBITJII MDKHAPOIHOI O I'YMAHITAPHOI' O ITPABA
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PO3BUTOK AJIMIHICTPATUBHO-IIPABOBUX 3ACAH B34A€MO-
I IHCTUTYVTIB T'POMAJIAHCHKOIO CYCII/IFCTBA 3
CEKTOPOM FE3IIEKH I ObOPOHU YKPAIHHU

IlleBuenko M.B.
BJIAJIHI YIIPABJIIHCBHKI ®VHKI]II TA O3HAKHU [IX BUKOHAHHA
TTPUBATHUMU OCOBAMHU

CEP/S « EKkoHOMI Ka»

Anapycis Y. 4., bBoituyk O.1.
CUHEPI'I ESG TA ®IHTEXY B ®OPMYBAHHI CTAJIOI
OIHAHCOBOI EKOCUCTEMU

BacuaneBa O.B.

KJIACHYHI TEOPII IHHOBALIIMHOI'O PO3BHUTKY: METOJO-
JIOT'TYHI OBMEXEHHA Y KOHTEKCTI

VKPAIHCBKHUX PEAJIIH

I'mpka O.1., Ckpodano C.M., bogak M.II., Kopanbuyk X.I.
CTPATEIIA LIPUHK®JIALIII B CHUCTEMI YIIPABJIIHHA
IIPUBYTKOBICTIO  IIAIIPUEMCTB XAPYOBOI IIPOMUC-
JIOBOCTI B YMOBAX PUHKOBOI HECTABI/IbHOCTI

I'puropyxk A.A., JIutBun JI.M.
HAVKOBI IIJIXOHU ]IO TPAKTYBAHHA TIOHATTA “KOHKY-
PEHTOCIIPOMOKHICTH HHIIIIPUEMCTBA”

I'pinka T.I., l'opnunuyenxo O.B.
EJIEKTPOHHA JEMOKPATISA TA II BIIVIUB HA IIJIIPUEM-
HUIIBKE CEPEJ]OBALLE

Kusko 3.b., Ilanuenko B.A., Octanenxo O.M.
IHHOBAIJIHHA KOHIEIILIA AHAIITALII B CTPATETYHOMY
VIIPABJIIHHI FE3IIEKOIO BI3HECY
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Kaoenrene I'.T., Cubipues B.B., [loagmierniii B.B.

IHTET'PALIIA [TUDOPOBUX OBJIIKOBO-AHAJIITUYHUX CUCTEM
V MEXAHI3M 3ABE3INEYEHHA ®IHAHCOBOI CTIHKOCTI
HIJIIPUEMCTBA

Koctenn O.0.

HOBI BUKJIMKH CYJOBO-EKOHOMI YHOI EKCIIEPTH3U 1]
YAC JJOKYMEHTYBAHHA 3JI0YUHIB I[IPOTH EKOHOMIKHU
VKPAIHU

JlaBpenuyk LB.
ITPODECIHHI 1IPOLE/YPH BIJIHOBJIEHHA HAK ®AKTOP
CTUMYIJIALII POCTY TA LLIIJZIBHOCTI BOJIOCCA

Menwoxk M.B.

KAJ[IPOBI TA PECYPCHI ACIIEKTU YIIPABJIIHHA BE3IIEKOIO
IIPAI]l B TEPUTOPIAJIBHUX I'POMAJIAX: OILIHKA TA
IIEPCIIEKTHUBHU PO3BUTKY

Mockaas L.1.
AHTUCTPECOBICTh AK KJIFOYOBHHW BHYTPIIIIHIH BE3IIE-
KOBUU MEXAHI3M DOYVHKI[IOHYBAHHA IHIIJITIPUEMCTBA

Heuunnopyk O.B.
VITPABJIIHHA AKICTIO B YMOBAX [IUDPOBI3ALIII EKOHOMIKU

Ilemexonon B.O.

IHHOBAL[IHHI ABTOMATHU30OBAHI PILIIEHHA /1719 JKUBJIEHHA
POCJIIHH Y CUCTEMAX 3POLIEHHA: CUCTEMA GREENMIX —
ABTOMATU30OBAHE PILIEHHA, IHTETPOBAHE B IPUTALIIMHY
CUCTEMY, AKE IIPALJIOE€ CHHXPOHHO 3 IIOJIMBOM I
3ABRE3IIEYYE€ PEI'VJIAIPHY 110/]A4Y JIOBPHUB BE3 PYYHOI O
BTPYYAHHA

Tecaenko A.B., Huuernoa .1O., Huuersion B.B. 5
L[UDPOBI IHCTPYMEHTHU 3ABRE3IIEYEHHA CTIMKOCTI CEP-
BICHUX ITIJITIPUEMCTB B YMOBAX IIIJIBUII[EHNX PU3UKIB

Tumomenko F0.0O. _ 5
EBOJIIOIIA TEOPIU I'POLIEN AK KOHLEIITYAJIBHA OCHOBA
DOOPMYBAHHA EJIEKTPOHHUX TTVIATDKHUX CUCTEM
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Yepesko I'.B., Uepesko 1.B.

MOHEJII TA IHCTPYMEHTH IIIATPUMKHU IIJ[IIPUEMHHALITBA Y
CL/IBCBKUX TEPUTOPIAJIBHUX ' POMAJIAX

CEPIS «[legarorika»

Khalabuzar O.A., Dubrova O.V., Salyuk B.A.
DIGITAL AND INTERACTIVE METHODS OF TEACHING ENGLISH
GRAMMARTO STUDENTS OF NON-PHILOLOGICAL MAJORS

Petliuk O.V.

GENERAL PLAN, ORGANISATION AND RESULTS OF RESEARCH
AND EXPERIMENTAL WORK ON THE FORMATION OF DIGITAL
COMPETENCE OF FUTURE BACHELORS OF COMPUTER
SCIENCE PROFILE IN PROFESSIONAL TRAINING

Shevchenko O.L., Kapustina O.V.

FOSTERING FUTURE ECONOMISTS’ AI LITERACY SKILLS IN THE
PROCESS OF MASTERING BUSINESS ENGLISH AT THE
ECONOMIC UNIVERSITY

AxkimoBa O.B., Canoros M.B., I'anuyk S1.A.
OCBITHbO-LIU®POBE CEPEJJOBUIIJE VHIBEPCHUTETY AK
YUHHUK ®OPMYBAHHA [TPO®ECIHHOI KOMIIETEHTHOCTI
MAHBYTHIX YYUTEJIIB ICTOPII

Artopina B.M., /Imutpenko A.IL

HIEJIAT'OI'TYHI YMOBH  ©®OPMYBAHHA  COLIAJIBHO-
T'POMAJAHCHKOI KOMIIETEHTHOCTI B JITEH CTAPLIOIO
JOLIKIJIBHOI' O BIKY B YMOBAX HEBU3HAYEHOCTI

Binasuu I'.B., CuitoBcbka O.M., Bintonsik O.B.

PO3BUTOK ABTOPCBHKHUX ILIKI/I B YKPAIHI KPI3b [IPU3MY
JIAJIPHOCTI  [HHOBALIIMHUX  3AKJIAJIB OCBITM HA
PIBHEHIJHMHI B [IEPIIIH YBEPTI XXI CTOPIYYA

bonaapenxo I.B.

POJIb CIOPTHUBHHUX II'OP (BOJIEMEOJI, BACKETBOJI) V
ITPODECIHHIN IIATOTOBLI MAHBYTHIX MEHEJDKEPIB 'V
I[[UDPOBOMY OCBITHFOMY CEPEJIOBHUII]I
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Bopauyk C.B.
KOHIEIIA T[PODECIHHOI IHIJIOTOBKU ®AXIBI[IB 3
KIBEPBE3IIEKU B YMOBAX 3MIIIIAHOI'O HABYAHHA

Bopuc ¥Y.3.

IHTEI'PAL]IA  [IPUPO/[HUYOI'O  3MICTY B  YUTAHKA
IIOYATKOBOI LIKOJIU TAJTMYUHHU (IPYIA ITOJIOBMHA XIX
IIOYATOK XX CT.)

BoJgomnn B. 1.

HIEJJAI'OI'TYHI 3ACATH ®OPMYBAHHA BA3OBHUX IIPUHIIUIIIB
TAKTHUKO-BOIHEBOI ITIJTOTOBKU MAHBYTHIX O®ILEPIB-
IIPUKOP/[OHHHUKIB

I'naBanpka O.J1., Ilucapuyk O.T., ®@iroas H.A.
®OPMYBAHHA 3/IATHOCTI O I[PODECIMHOIO CAMO-
PO3BUTKY 3/O5YBAYIB BHI]OI OCBITU B KOHTEKCTI
LJUDPOBI3ALIl OCBITHHOI'O CEPEJ/JOBHUIILA

I'natuk K.B., ®oxop K.M., Moanap €.P.
®OPMYBAHHA HABYAJIBHOI MOTHUBALIII CTYJEHTIB 'V
PAMKAX CTY/[EHTOLJEHTPOBAHOI O I1I/IXOOY

I'opoaTwok P., I'eBko 1., Citkap C., 3amopa 1., Copoxa T.
IIOTEHLJIAJT [[UD®POBHUX TEXHOJIOITH YV ®OPMYBAHHI
T'OTOBHOCTI MAHBYTHIX ®AXOBUX MOJIOALIMX FBAKA-
JIABPIB 3 ABTOMOBIJIBHOI'O TPAHCIIOPTY JO IIPODE-
CIMHOI JIA/IBHOCTI

I'opoaTiok P., Ocagumii B., lyaka Y., Tepuosa I.

IHHOBALJIMHI IEJATOIYHI TEXHOJIOII: MOXJIMBOCTI
BUKOPUCTAHHA VYV HIITOTOBLI CTYHEHTIB ®AXOBHX
EKOHOMIYHUX KOJIE/[KIB

I'punak I1.O.

IIPABOBA KYVJIbTYPA MAUFYTHBOI' O BUUTEJIA TIOYATKOBOI
LIKOJIU AK HEOBXITHA YMOBA E®@EKTHUBHOI [IPO®ECIHHOI
JIAJIBHOCTI



https://portal.issn.org/resource/ISSN/2786-6025

™ HAYKA
DIIEXHIKA

GbOTOJIH]

I'punenko JI1.O., Lubuenko O.FO., Oryii C.B.

IIPO®ECIHHNUH JOCBLL 1 IIEJATOI'T9YHA TBOPYICTh
IIEJJATOT'A [IPO®ECIHHOI'O HABYAHHA AK METOIUYIHUU
PECYPC BUKJIAIJAHHA Y COEPI TPAHCIIOPTY TA JIOI'ICTUKH

I'poxzs H.M.

HIEJIAI' OI'TYHI YMOBU ®OPMYBAHHA KPUTHYHOI' O MUCJIE-
HHA YV MAHBYTHIX O®DIIIEPIB B YMOBAX BE3IIEKOBUX
BUKIJIUKIB

demuenko LI., I'puropenxko T.B., TBepe3oscska H.T., AKmyn O.B.
®OPMYBAHHA HOBOI MOJIEJII ITIITOTOBKU 3[JOBYBAYIB
ITIPODECIHHOI OCBITU AK IHCTPYMEHT 3ABE3IEYEHHA
CTAJIOIO PO3BUTKY PUHKY IIPAL]l

Apo3nosa L.I1.

HICUXOJIOI'O-IIEJJAT OI'TYHA ~ XAPAKTEPUCTHUKA  ©®OPMY-
BAHHSA CTUJIICTUYHOI KOMIIETEHTHOCTI MAUBYTHIX
IIEJJAT OI'IB

Jpoxina A.C.
BIPTYAJIbHA IHTEPAKTHUBHA JJOIIIKA K EQEKTHBHHUH 3ACIE
OPI'AHI3ALIII CYYACHOI'O OCBITHBOI'O ITPOLIECY

Aymancsbka T.B., [lenucenko H.JI., ®onaprok O.B.
MATEMATHUKA Y KOHTEKCTI: MDKAUCHUAIIJIIHAPHI ITI/IXO/[H
J10 BUKJIAJJAHHA Y BUIIIH LIKOJII

Ayuux A.A., ®enopuyk B.B.
KPUTEPII T'OTOBHOCTI MAMUEBYTHIX  YYHUTEJIB JO
MEJIIATBOPYOCTI

3acexina T.M., ApicroBa H.O., [1aBeabuyk M.O.

OPIAHIZALIIA 3MIILIAHOI'O HABYAHHA B 3AKJIAZIAX BUL[OI
OCBITHU: IHJUBIIVAJI3ZAI[IA HABYAJIBHO-ITI3HABAJIbHOI
HIAJIBHOCTI

30apascbka JLIO., Cio6oasn C.b., Topuyk M.B.
3ACTOCYBAHHA ®I3UYHHUX 3HAHb V CHUCTEMI OXOPOHH
HIPAL]l TA BE3IIEKU KUTTE/IAJIBHOCTI
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3yb6enko B.O., Cropoxyk O. 1O.
3ACTOCYBAHHA HITYYHOI'O I[HTEJIEKTY 'V BUKIJIAJ[AHHI
AHTJIIMCbKOI MOBH CTYJEHTAM FOPUJUYHNUX CIIEIIAJIb-
HOCTEU

Kanycrina O.1.

OPI'AHI3ALIIMHO-IIEJATOITYHI YMOBHU PO3BUTKY ®AXO-
BUX KOMIIETEHTHOCTEH MAIICTPIB-OJIIF O®PEHOIIEJA-
TOr'IB' Y CUCTEMI ITPO®ECIHHOI ITIITOTOBKU

Kapanysosa H./I., Kapany3osa I.B., bypcosa C.C.

IIIFTOTOBKA MAHUBYTHIX IIEJAIOIIB JO IIEJATOITYHOI
HIATPUMKU JITEH B YMOBAX BOECHHOI'O YACY: 3ABE3IIE-
YEHHA HACTYIIHOCTI MK 3/]10 TA IIOYATKOBOIO LLIKOJIOO

Kapuaincbka 51.B.
IHCTPYMEHTH TA LIU®POBI TEXHOJIOI'TI PO3BUTKY I[UDPO-
BOI KOMIIETEHTHOCTI YIIPABJIIHI]IB 3AKJIAJJIB OCBITH

Kusa B.IO., CkoboBar IO.M., I'onuapyxk H.A., Maunbko A.B.,
OcrameBcbkui L1,

METOIIUKA ITIABHUIIEHHA PEUTHHIY (IIOKA3HHUKIB) BIBJ/IIO-
METPHUYHOI O IIPO®IIFO OCBITHIX TA HAYKOBUX YCTAHOB
CUCTEMU MIHICTEPCTBA OFOPOHHU YKPAIHU

Ki6enko JI.M., KpaBuyk O.B., Jlicha T.M.

€BPOIIEHCHKUH JIOCBIJl YIIPOBAJDKEHHA IHHOBAILIIH 'V
ITIPOLIEC ®OPMYBAHHA IHIIIOMOBHOI KOMIIETEHTHOCTI B
3BO YKPAIHU

Kns3an M.O.

METONOJIOITYHI 3ACAJM ITIJIFOTOBKHU 37JOBYBAYIB BUII[OI
OCBITH JIPYTOI'O (MAIICTEPCHbKOI'O) TA TPETHOIO
(OCBITHbO-HAYKOBOI'O)  PIBHIB J]O  IHHOBALIIMHO-
TBOPYOI JJIA/IBHOCTI

Koaoina JILA.
OCOBHUCTICHO-JIAJIbHICHUM  IIIIXIT YV HIATOTOBLI
MAUBYTHIX  YYHUTEJIB-JIOIOIIEJNIB  JJO IIPODPECIMHOI
JIAJIBHOCTI
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Koaomieus M.B., I'y6a b.B.

TEHE3A IIPODECIHHOI OPIEHTAL[II YYHIBChKOI MOJIO/I B
VKPAIHI

Kopeus M.C., Imenko C.M., Kyumenko O.M.

BUBYEHHA OCHOB TIIPABJIIKU TA TEPMOIMHAMIKU
MAHUFBYTHIMHU ITEJATOIAMU [TPOPECIHHOIO HABYAHHA 3
XAPYOBOI [IPOMHCJIOBOCTI

Kpamcbka 3.M.

IJEHTPHY OCBITH I HIKJIYBAHHA ITPO JITEH JJOLIKIJIBHOIO
BIKY AK IHHOBALIIMHA MOJIEJIb IHTETPOBAHOI'O OCBIT-
HbBOI'O CEPEJ[OBHIIA

Kyouk JI.A., Kyxiii JI.1., Hedenxo O.3.

BIIPOBA/PKEHHA BUKIJIA/JAHHA ©®AXOBUX JHUCLUIIIIIH
AHTJIIHCBKOIO MOBOK) B IT KOJIEJDKI JIBBIBCHKOI
HIOJIITEXHIKH

Kyuuii M.B.
MOLEJII IHTET'PALI] @OPMAJIbHOIL, HEQ@OPMAJIbHOI OCBITH
TA [TIPAKTHYHOI O HABUYAHHA

Jliaik O.0O.

TEXHOJIOI'TI ®OPMYBAHHA [TPABOBOI KYJIbTYPU MAHBYT-
HIX VUUTEJIIB B YMOBAX [HHOBALIIFIHOFO CEPEJIOBUIIIA
3AKJIAJIB BUII] Ol OCBITH

JlogaTko €.0.

IHHOBALIIHMHI MOJEJII HIAT'OTOBKU MAHBYTHIX YYUTEJIIB
N[O ®OPMYBAHHA PILIIYYOCTI TA BIIEBHEHOCTI Y MOJIOJ-
LHIHUX IIIKOJIAPIB

Mapeubka JLIL, ITeuapceka B.I1., 3y0ounk A.1O.
BUKOPUCTAHHA MOKFIL/IbHUX 3ACTOCYHKIB JJJ/IA HABYAHHA
VKPAIHCHhKOI MOBH ITPO®ECIHHOI' O CITIPSIMYBAHHS

Mapeesa T.B. )
IF'POBI TEXHOJIOIII PO3BUTKY MOBJIEHHA JITEH JIOLIKIJIb-
HOI'O BIKY
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MartBienko O.B.
MDKHAPOIHE [IPABOYUHCTBO IHCTU TYL[IﬁH OI'O PET'VJIIO-
BAHHA B COEPI TYPUCTHUYHOI TA TOTEJIBHO-PECTOPAHHOI
CIIPABH

Msaxkota B.II.

M YﬂbTHMEﬂIFIH] TEXHOJIOII TA M YﬂbTHMEﬂIﬁH] 34CObH
HABYAHHA Y HIIII'OTOBI]I MAUBYTHIX BAKAJIABPIB ITPO®E-
CIHHOI OCBITH

Hikosnenko K.B., Myxina I'.B., bukosa O.1.

L[UDPOBA ETUKA, IIPABOBA I'PAMOTHICTb TA MEIIAI'ITIEHA
AK 3ACOBU [IPO®IJIAKTUKU COLIAJIPHUX KOH®JIIKTIB V
T'TIOBAJII30BAHOMY IHOOPMALIIHHOMY ITPOCTOPI

ITasopa H.B. ) )
IIPOEKTHHUHW METO/ YV HABYAHHI ®AXOBOI [HO3EMHOI
MOBH CTYJEHTIB TEXHIYHUX 3AKJIAZIB BUII[OI OCBITH

Ipourok O.B. ) o
HICUXOJIOI'TYHI MEXAHI3MHU COLIAJIBHOI TA KOMEPLIHMHOI
PEKJIAMH B YMOBAX TPAHC®OPMAI[IHHOI O CYCIII/IFCTBA

Pe3nik O.I'.

TICHX OJIOFO—HE,ZIAFO{“I YHI 3ACAIU HI,Z]BHZ[[EHHH EDEK-
TUBHOCTI BOI'HEBOI IHIIJIIOTOBKHU MAUBYTHIX QCDIUEPIB-
IIPUKOP/]JOHHUKIB B YMOBAX HABJ/IMJ)KEHUX /][O BOMOBUX

Pynuesa 1.C., I'purop’es M.B., IIlupos B.1O.

IJUOPOBE YUTAHHSA B CYYACHIM BHIIIHM OCBITI: IIE/A-
T'Or'9HI  BUKJIMKHM, KOIHITUBHI TPAHCDOPMALIII TA
JIMJTAKTHYHI CTPATETII

Cajyabai A.P.

CYUYACHI I1xonqn 1O ®IBUYHOI'O BUXOBAHHA CTY-
JEHTCBKOI MOJIOAI B VYMOBAX TEXHOJIOTTYHUX TA
COLlIAJIPHUX BUKJIUKIB

Caamanos 1.C.

BILIUB JIUCTAHL[IHHOIO HABYAHHA HA @OPMYBAHHA
KOMIIETEHI[IH MAHBYTHIX [IEJATOIIB [IPO®ECIHHOIO
HABYAHHA
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Cemenmok P.A.

AHAJII3 CYHACHOI'O CTAHY TA TEHJEHLIU BUKOPUCTAHHA
TEXHOJIOI'TH 111 'V IIPO®ECIHHIN HIATOTOBLI MAHUBYTHIX
®AXIBLIIB

Cepoborina LIO.
PO3BUTOK [JUDPOBOI KOMIIETEHTHOCTI CTYJEHTIB YV
IIPOLJECI ~ BUBYEHHA — JUCIHUIIJIIHU — «I[IPODPECIHHA
IIEJIAT OI'TKA»

Conisuuk P.B., Mopo3s O.B. _
JIJIEPCTBO 3MIH: Y3AI'AJIBHEHHA [HTEPIIPETALIIMHUX
MOJIEJIEH

Tumomko I''M., Illoaox O.A.

CTPATEIII [TOFYJOBU IHHOBALIIHHOI'O IMIDKY TIEJJATOT'A
BHIIOI IIKOJIH: AKCIOJIOTTYHUMU TA ITPAKCEOJIOITYHHUH
ACITEKTH

Typsanunusa 3.B., Kopuos O.T".

BUKOPUCTAHHA KEHC-METOJNY B IIPOILIECI IIPAKTUKO-
OPIEHTOBAHOI O HABYAHHA MAUEYTHIX KBAJIIPIKOBAHUX
POBITHUKIB AT'PAPHOI TAJIV3I 3 METOKO ®OPMYBAHHA B
HUX 3JIATHOCTI JO [IPO®ECIHHOIO CAMOB/OCKO-
HAJIEHHA

Xaup P.B., Marypin 0.I1., Komapauubka JL.I.
MATEMATHYHUN TA METOQUYHUU ACHEKTH 3A4BE3IIE-
YEHHA HACTYIIHOCTI Y BUBYEHHI @ VHKLINU

Yepeiucobka L.b., YepBincbkuii ALl

DOOPMYBAHHA THOOPMALIHHOI KOMIIETEHTHOCTI MAH-
BYTHIX IIEJIAI'OI'IB Y I[IPOLECI BUBYEHH! 'EOI' PADIYHUX
HUCHUIIIH

Yopnoyc O.B. o )
MOBA TA 'EH/[EP ¥V IIPO®ECINHIN KOMYHIKALII

IleBuyk O.0., Cobxo B.I'., [linenxo 0.B,, Cnina T.€.
PO3BUTOK MOBHOI CBIJOMOCTI BIMCBKOBOCJ/IVKBEOBIIB:
TEOPIA I [IPAKTHUKA
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IlImuroas B.C., Ecaynos M.IO.
METONOJIOI'A BOTHEBOI ITIIFOTOBKH /11 MICBKHX BOIB:
BUKJIUKHU TA IIEPCIIEKTUBU

Ilepouna K.K., B’roauk O.B., Cropo:xyk O.B., Hemuenko T.A.
3AFE3IEYEHHA  AKAHEMIYHOI  JOBPOYECHOCTI B
HAYKOBUX JHOCJIIIDKEHHAX B YMOBAX BUKOPUCTAHHA
LHITYYHOI' O IHTEJIEKTY

Sximens FO.M.

KOHIENIIA  [TUDPOBOI O VIIPABJIIHHA OCBITHIM
IIPOIJECOM IIPU IIIT'OTOBI]I MAHUBYTHIX ®AXIBI]IB
®IBUYHOI KYJIbTYPHU I CIIOPTY

CEP/S « TexHIika»

Grabovets V.
ENVIRONMENTAL ASPECTS OF THE DEVELOPMENT OF
MULTIMODAL TRANSPORTATION THROUGH WAREHOUSE HUBS

Hubal H.M.
CREATING A COURSE IN PROBABILITY THEORY AND
MATHEMATICAL STATISTICS IN THE MOODLE SYSTEM

Humeniuk A.
MODERN ARCHITECTURAL APPROACHES IN DISTRIBUTED
HIGH-PERFORMANCE SYSTEMS

Kozachuk O., Dmytrychenko A.
DEVELOPMENT OF ADAPTIVE LEARNING SYSTEMS FOR
HIGHER EDUCATION INSTITUTIONS

Krainiuk O., Buts Yu., Piksasov M., Didenko N., Pokhodenko B.
CYBER-RESILIENT DETECTION OF OCCUPATIONAL SAFETY
VIOLATIONS USING PERIPHERAL ARTIFICIAL INTELLIGENCE IN
UNMANNED SYSTEMS

Piotrovskyi Ye.
OPTIMIZING LATENCY IN EDGE-CLOUD DATA PIPELINES FOR
REAL-TIME 1oT ANALYTICS
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Shulakova K.S., Hurklis 1.V., Makoveichuk K.O., Bodnar L.V.,
Yavorska O.M.

IMPACT OF SMT AND CACHE HIERARCHY ON THE SCALABILITY
OF DENSE MATRIX MULTIPLICATION ON A SINGLE COMPUTING
NODE

Slipchenko V.H., Poliahushko L.H., Krush O.Ye.
MULTI-CRITERIA COMPARATIVE ANALYSIS OF ENVIRON-
MENTAL MONITORING INFORMATION SYSTEMS

Tokar V.V.
SMART IT WORKFORCE DEVELOPMENT SYSTEMS FOR WEB-
PROGRAMMERS IN THE EU INTEGRATION ENVIRONMENT

Vokhranov 1., Bulakh B.
VERIGATE: A VERIFICATION GATE-BASED NEUROSYMBOLIC
METHOD FOR STATIC CODE ANALYSIS

Yakimova N.A.

BINARY ALGEBRAIC TRANSFORMATIONS OF ARBITRARY
GRAPHS FROM THE POINT OF VIEW OF THEIR COMPUTER
PROCESSING

Yefimov D.I.
TRANSACTION GRAPH ANALYSIS UNDER TEMPORAL NONSTA-
TIONARITY

Zolotukhina O., Konopliastyi A., Negodenko O., Babenko Yu.
WEB APPLICATION SECURITY ASSESSMENT USING MACHINE
LEARNING

Ananbkuii MLA., IOpuenko FO.1O.
APXITEKTYPA BAI'ATOA/[EPHUX IIPOIIECOPIB: [IPUHI[UITHU
IIOBYJIOBU TA CYYACHI TEHIEHILII PO3BUTKY

Bbanaypin B.1O., ITnaun I1.

AHAJII3 PO3IIONLITY ARITYPIEHTIB 3 HAMBHUIIIUMHU FAJIAMU
HMT 3 MATEMATUKU MDK TEXHIYHUMW TA HETEXHIYHUMH
CIHIEL[IAJIBHOCTAMU
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Baraes C.B., KoaonakiBebknii M.K., TpemOoBenbkuii M.II.
BUKOPHCTAHHA LITYYHOI'O IHTEJIEKTY 1] YAC IIPOBE-
JEHHA KOMIT'FOTEPHO-TEXHIYHNUX EKCIIEPTHU3

Binosa T.I'., bpycenues B.O., Ilo6ixxenko 1.0.
D@OPMYBAHHA AHAJIITHYHOI'O LLIAPY B DATA LAKEHOUSE
I'VYMAHITAPHOI' O PEAI'YBAHHA

Boiiko B./I., bes3a B.1., CiarBincbka B.M.

3AXUCT BIJ] DDOS-ATAK TA bHOTHETIB HA FHA3l 10T~
IIPUCTPOIB: OIJI4]] PEAJIBHUX IHIIUJEHTIB TA IIPOCTI
METOIHU ITPOTHUIT

bykacos M.M., /lopoumrenko K.C.

METO/ 3MEHIIEHHA JIATEHTHOCTI KOPOTKOTPUBAJINMX
3AIIATIB YV CHHXPOHHUX BEBCUCTEMAX 3 'ETEPOI'EHHOIO
TPUBAJIICTIO OBPOBKH

BaxoBchkuii O.B.

METO ABTOMATU3OBAHOI ~BEPU®DIKALII TEXHIYHOI
CYMICHOCTI TOBAPIB Y CHCTEMAX KPOC-IIPOJAKIB HA
OCHOBI I'IFPUJJHOIO IIOLIVKY TA LLM

Beaem I1.0., IOpuenko 1O.1O.
MOJIEJIb YEPI' OBCJIVIOBYBAHHA TA OIITUMI3ALIIA YACY
BUKOHAHHA 3AMOBJIEHB YV PECTOPAHI

Boasincbknit C.M., Meabuuk O.M., Ma3zyp O.M., Ounmenko O.A.
IHTET'PAL]IA [[UD®POBUX ﬂBIﬁHHKIB Y IIPOIIEC VIIPABJIIH-
HA EKCIIVIVATAL[IEIO ABTOHOMHHUX MOPCBKUX [TJIAT®OPM

TI'oaoBusa C.A.

METOJ CETMEHTOBAHOI'O IIPOI'HO3YBAHHA BUPOFHUYUX
IIOKA3HUKIB IIIJJIIPUEMCTB 13 BUKOPUCTAHHAM ['IEPU]]-
HOI MOJIEJII MALIIMHHOI' O HABYAHHA

I'op6auyk B.M., Kamy3 A.O., ToBcTrenko JI.M.
VIIPABJIIHHA BAI'ATOELLIEJIOHHUM INIOCTAYAHHAM
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I'ypkaic I.B., Makogeituyk K.O., Illynakosa K.C., boanap JL.B.,
SABopcbka O.M.

AHAJII3 E®EKTUBHOCTI MOJEJIEU TTAPAJIEJIBHOI'O ITPOI -
PAMYBAHHA MPI TA OPENMP HA I'IBPHJ[HUX I[IPOLIECOPHHUX
APXITEKTYPAX

JemkiBcbka T.1., BoaiBau A.IL
HOCJIIIDKEHHA CTABIVIBHOCTI TIOACHEHD JIJIA AHCAMB-
JIEBUX MOJEJIEM MAILIMHHOI' O HABYAHHA

Jloxnsik b.O., XaBajako B.M.

IIPOEKTYBAHHA APXITEKTYPU I[HD®OPMAILIHHOI TEXHO-
JIOT'II HA OCHOBI IIATEPHY COQORS TA «TEH30PHOI'O
KOHBEE€PA» JJIA I[HTEJIEKTYAJIBHOI'O AHAJII3Y TPAHC-
IIOPTHUX MEPEX

€ropos C.B., llIkpapuuubka T.10., Apemiu T.I.

AHAJII3 ®A30-YACTOTHHUX XAPAKTEPUCTHUK YV3ATAJIBHEHOI
JIAHKH JIIHII 3ATPUMKH HA OCHOBI KOMBIHALII ®HY THUITY
M TA T-OBPA3HO-MOCTOBHUX CXEM

3aropoaniok  FO.I'., SkxoBuyk O.B., Ko3zuaoscbknii K.,
Mo:xaeB 10.0., MapTuniok A.B., Apriomuk A.b.

HIJ[CUCTEMA MOBIJIPHOI'O 3B'A3KY 34 TEXHOJIOIIEIO LTE
BIHCHKOBOI'O TIPU3HAYEHHA: APXITEKTYPA, OCHOBHI
XAPAKTEPUCTUKHU TA OL]IHKA EQEKTUBHOCTI

3imorenko b.M., Muteibcbka O.B., Adranainsaun B.€.
ITIOPIBHAHHA CTIMKOCTI MOJEJIEH MAIIMHHOIO HABYA-
HHA JIO BIVIUBY ILLIIVMOBHUX KOMIIOHEHTIB YV J[AHUX

IBanuubkuii B.I1., Memko P.O., OBuapenko B.B., Pss6omyxk M.M.,
Yuuypa L.I.

BAT'ATOPIBHEBI CUCTEMH KEPYBAHHA BA3AMU JJAHUX 3
T'ETEPOI'EHHORO APXITEKTYPORO

IBanos O.0.

EBOJIIOLIA, A HE PEBOJIFOLIA: POJIb LIITYYHOI'O I[HTE-
JIEKTY AK I[HCTPYMEHTAPIIO B CYYACHOMY [IHUKJII
PO3POBKHU [IPOI'PAMHOI O 3ABE3IIEYEHHA
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Kamuna T.€., I'aiima O.0., OcrpoBcbkuii LIL., IN'onuapyk O.M.,
INaiima O0.0., Apamsan A.M.

OCOBJIUBOCTI ITPOLJECIB CTUCKAHHA 'EOITPOCTOPOBOI IH-
®OPMAIL[] Y CTBOPEHHI TPUBUMIPHUX MOJEJIEW TEPUTOPIH

Kamuna T.€., I'aiima O.0., OcrpoBcbkuii LII., IInannenxko C.M.,
Macs A.1O., I'aiimna O.0.

BATATOKPUTEPIAJIBHA KJIACU®DIKALIIA CYIIYTHUKOBOI
IHOOPMALII JVIA 34H4AY IIOBYHOBU 3-D MOJIEJEH
TEPUTOPIH TA BUKOHAHHA TOIOIPA®IYHUX 3HOMOK V
TEOIH®OPMALIHHUX CUCTEMAX

KameneBa A.B.

MICROSOFT AZURE JJIA IIONIEBO-OPIEHTOBAHUX KPOC-
TJIATOOPMHUX 3ACTOCYHKIB: AZURE FUNCTIONS TA AZURE
SQL DATABASE

Kapmimen b.C., ILtexosa I A. o
MOJIEJIb  [HOOPMALIMHO-KOMYHIKALIIMHOI CUCTEMU.
CUCTEMHA BE3IIPOBI/IHOI' O 3B AI3KY

Kupuuenko A.M., Ckinan B.B.
AHAJII3 HEJIIHIHHUX 3AJIEXXHOCTEH MDK HIPE/IUKTOPAMU
TA HIJIBOBOK) 3MIHHOIO ¥V 34AJJAYAX IIPOI'HO3YBAHHA

Kiaromnuk B.B., YepHeubkuii €.B.
MATEMATHYHA 1IOCTAHOBKA TA AJII OPUTMIYHE 34BbE3IIE-
YEHHA DIEHTUDIKALII MEPE?KEBOI'O TPADIKY

KoBaas I.M.
JHOCJIIIPKEAHHA BIUIMBY METPUK AKOCTI TA PEXHUMIB
BAJY[ﬂAlIIf HA BUFBIP KJIIACUDIKATOPA Y WEKA

KoBanbuyk M.O., Peabko C.M., Hukoawk O.M., I'iBaprizos LI.
MIHIMI3AIII EHEPTOEMHOCTI TA BYIJIELJEBOI'O CJIIY B
ITIPOMUCJIOBUX IIPOIJECAX IIOHAPIFHEHHA: BATATO-
KPUTEPIAJIBHHUY EHTPOITIMHNUH ITIIXIT

KopnaveBchknii S1.1., CtikanoB B.1O., Xapuenko K.B.
CUMBOJIPHE MOJIEJIFOBAHHA 3AJIEJZKHUX JDKEPEJI CTPYMY
TA HAIIPYTU B PYTHON
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KocTok 10.B., P3a€B§ C.JL., P3aeB /1.0.
IHTEJIEKTYAJIBHUN AHAJII3 MEPEJKEBOI'O TPA®IKY JIJIA
BUABJIEHHA IHIIUJ[EHTIB IHOOPMAILIIMHOI BE3IIEKU

KomoBui M.,vHez[i.m)Ko C.M.
3APYEDKHUN JOCBI] BUKOPUCTAHHA FBIIJIA B PATY-
BAJIBHUX OIIEPAL[IAIX

Kpuscbkuii O.B.

CYYACHI TPEH/IU TA BUKJINKU BUKOPHCTAHHA METO/[IB
MAHTHHHOI'O HABYAHHA B MYJIBTHAI'EHTHUX CUCTEMAX
OLPOBKH JIAHUX

Kpuniauk JI.B., ®epyoxo O. C.
OCOFJIMBOCTI PO3POKKH WEBJONATKY JI/I4 3AMOBJIEHP B
OHJIAUVH-AIITEKAX

Kyaaxkos P.B., Cymmmucskuii O.€.

OLIHIOBAHHA [HKJIFO3UBHOCTI BEDB-/[O/JATKIB: IIOPIB-
HAJIBHUU AHAJII3 METPUK JOCTYIIHOCTI BIJIIOBIIHO JIO
CTAHJAPTIB WCAG

Maszypeus O.B., Opuenko JI.FO., Posincbknii A.B.,
be3npo3sana 10.I'., Mosiuanosa M.O.

METO[ HEHPOMEPE)XEBOI'O BMABJIEHHA MAHIITYIIA-
TUBHOI TEXHIKU AITEJIALI 10 CTPAXY JJIA MOHITOPUHTY
TEKCTOBOI'O KOHTEHTY

Manyiisienko P.1.

KOMITI'FOTEPHE MOJIEJIFOBAHHA KPITIJIEHHA [IPU PO3POBLI
JOBI'UX [IJIACTIB KOPHCHHX KOIIAJIMH HA BEJIMKHX
TJINBUHAX

Maprunenko B./l., FOpuenko 1O.1O. )
AJITOPUTMIYHI METO/U  AHAJII3Y TA  BI3YVAJIIZALII
PE3YVJIBTATIB KIBEPCIIOPTHBHUX 3MAI'AHb

Mengsincbknii C.B., ’Kypascbka [.M.

METOIIH TA AJII'OPUTMH OBPOBKH 30bPA’KEHb JIJIA
BIOMETPUYHOI [JEHTU®DIKALI 34 KAIIVIAPHOM) MEPE-
KERO KOH'FOHKTHBH OKA
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Minrepem B.B., IOpuenko 10.10.
EBOJIFOLIA APXITEKTYP OBYUCJIFOBAJIBHUX CHUCTEM: B/
®OH HEUMAHA J1O BATATOSEPHUX IIJIATOOPM

Mymenuk .M.

IHTEI'PALJIA IHOOPMAL[IMHUX TEXHOJIOTTH 1 EKOHOMIKO-
MATEMATHYHUX METO/NIB YV CUHCTEMI KOPIIOPATHBHOI O
VIIPABJIIHH AKLJIOHEPHUX TOBAPHUCTB

Huxutok I1.B., Hocos I1.C.

IHTETPATUBHA MOJEJIb CTATUCTUYHOI KJIACUDIKALI
HABITALJIMHUX PEHCIB HA OCHOBI ®PAKTAJIbPHUX
HIIITUCIB TA KOJJOBUX [IATEPHIB MIKPOPYXIB

Hocko C.B., KocTiok /1.B.
TIIPOIUHAMIKA IIPOLIECY ABTOMATUYHOI CTABLII3ALII
IIEPEIIATY TUCKY Y ®OPMYIOYIH I'OJIOBLI

Ocanuuii P.B., llIkpao P.P.
AJIBTEPHATUBA  KJIACUYHUM  BA3AM  JJAHUX  JIA
3BEPITAHHA PIIJKO BUKOPUCTOBYBAHOI IHOOPMAIJII

Perema 10.0.

I'IBPUJ[HI APXITEKTYPU [JIMBOKOI'O HABYAHHA JIJIA
OFPObKHU HEOIHOPIJHUX JAHUX 'V PO3IOQUIEHUX
IHOOPMALIIMHUX CUCTEMAX

Pe3niuenko O.B., JIsmenko O.A.

OIlIHKA JIOCTYIIHOCTI PO3IIOAIVIEHHUX NOSQL CUHCTEM 3
YPAXYBAHHAM HAKJIA/IHUX BUTPAT HA KOOPIHUHALIIO
PEIIJIIK

Puxsa B.1., CoaonoBuuk I'.B.
OIITUMIBALIIA KJIACUDIKALI MEPE)XEBOI'O TPA®IKY HA
OCHOBI LIGHTGBM TA BI/[FOPY O3HAK METOJOM SHAP

Capoawk 1.B., IOpuenko 10.1O.
APXITEKTYPA OBYUCIIIOBAJIPHUX CHCTEM: EBOJIIOLIA,
CYYACHUH CTAH TA [IEPCIIEKTHBH PO3BUTKY
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Caguenko /1.0., IOpuenko 10.10.

APXITEKTYPA NPU: YOMY BALLIIOMY KOMII'FOTEPY IIOTPI-
BEH OKPEMUY MO30K JJJIA LUTYYHOI' O IHTEJIEKTY

Cemenumuna 1.B., IloctoBa C.A., MeabHuk A.B.
APXITEKTYPA [HO®OPMALIIHHUX CUCTEM: CYYACHI IT[/TXO-
NI TA TEHJEHLII PO3BUTKY

Cemenenko O.M., Conomunbkuii O.1., Pomanenko €.0.

METO]] OLJ/IHFOBAHHA PE3YJIPTATUBHOCTI BE/IEHHI KIPEP-
BOPOTHhEU B YMOBAX /IBOCTOPOHHbOI O IIPOTUEOPCTBA Y
KIBEPIIPOCTOPI

CxkBapkoscbkuii €.11.

OIITUMI3ALIA AJII'OPUTMIB OFPOBKHU BEJIMKUX MACHUBIB
JIAHUX TIPU MITPALIII AHAJIITHYHOI'O IHCTPYMEHTAPIIO 3
IIPOIIPIETAPHUX CUCTEM (SAS) /IO OPEN-SOURCE PILIEHb
HA BA3I R

CmoxoBuy 10.P., IOpuenko 10.10.

3ACTOCYBAHHA TEXHOJIOITH LITYYHOI'O IHTEJIEKTY 1A
IIPOI'HO3YBAHHA ®IHAHCOBHX PU3UKIB YV BAHKIBCHKOMY
CEKTOPI

Copoka O.M., Crapues O.M.

AHAJII3 ®AKTOPIB, 11]O BIIJIUBAIOTh HA BE3IIEKY CYIHO-
IIVJIABCTBA B MAJIAKKCBKIH IIPOTOLl TA HACJIIIKIB IIPU
IIPUITUHEHHI IT ®VHKI[IOHYBAHHA

CnopumieB K.O., IBanos b.B.

MOJIEJIb IIEPELIKOHO3AXUITEHOCTI PA/[IOKAHAJIY VIIPAB-
JIIHHA BE3IIIJIOTHOI'O JIITAJIBHOI'O AIIAPATY 3 ABTOMA-
TU30BAHUM CYIIPOBO/DKEHHAM TOYKU PO3TALLIYBAHHA
HA3EMHOI'O IIVHKTY VIIPABJIIHHA bOPTOBOIKO AHTEHHOIO
CUCTEMORO

Credanon B.O., CaBuenko A./l.
MOJEJIbHUH EKCITEPUMEHT BILJIUBY IPUCA/JOYHHUX MA-
TEPIAJIIB HA PECYPC MOTOPHO-OCHOBOI'O IIIIIHITHUKA
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Crpeaxoscbka 1.B., I'purop'esa T.1., llexssm B.B., Pycy O.IL.
BUSABJIEHHS AHOMAJIIU B 34JJAYAX VIIPABJIIHHA KOMIT FO-
TEPHUMH CUHCTEMAMHU 3ACOBAMH PYTHON I[IPOI'PAMY-
BAHHA

CyaeiimanoB Ceir-bekip Cinasep orimm, Pudauok /1.0.
MACHITAFOBAHUM AHAJII3 MEPEJXEBHUX CTPYKTYP HA
OCHOBI KOMIT'TOTEPHO-MATEMATUYHUX MOJEJIEH

Cynpyn O.M., ®ageena L.I'., I'opéaTiok €.B.

IHTEJIEKTYAJIBHI TEXHOJIOI'II KIBEP3AXUCTY JUJIA AJAII-
TUBHOI'O BUABJIEHHA CKJIAJ/IHUX BTOPI'HEHb YV PEAJIb-
HOMY YACI

Tapacenko T.B.

AHAJII3  MOJEJIEH BUTPATU ITIAJIUBA, BUKHJIB TA
IIOKA3HUKIB EHEPI'OE®EKTHUBHOCTI [JIA LUTOBXAYIB 3
KAPABAHAMM BAPXX Y JIVHAUCBKOMY CYJIHOIIJIABCTBI

Trkauyk M.C.

CYHYACHI IIAXOIHU IO IIOBY/[OBU IHTEI' POBAHHX KOMIT'IO-
TEPHHUX CHUCTEM  VIIPABJIIHHA HA  3AJIIBHHUYHOMY
TPAHCIIOPTI

V3yn I.C.

HAIMHICHO-AJIAIITUBHE ~ JIUHAMIYHE — 3JIMTTA 1A
IIOTOKOBOI'O  AHAJI3Y  JJAHUX  MYJIbBTUMOIAJIBHUX
YACOBHUX PAAIB 34 JETPAHALIII MOJAJIBHOCTEHU

YcosB B.1O.

MOIEJIb ABTOMATHU30OBAHOI'O VIIPABJIIHHA IIEHTHU®IKA-
HIEKD TA JOCTYIIOM 'V KOPIIOPATHUBHUX XMAPHUX
CUCTEMAX

¥Yxansb €.0., Kypascbka .M.
KOHIIENITYAJIBHA MOJIEJIb ®OPMYBAHHA KOHTPOJIbO-
BAHOI 30HU B BE3J]JPOTOBUX KOMIT'FOTEPHUX MEPE)XAX
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Xapuyenko K.B.

EKCIIEPUMEHTAJIPHE JJOCJIDKEHHA BIIJIUBY KIJIPKOCTI
TIAPAMETPIB 3IOPTKOBOI HEHPOHHOI MEPEXI HA
TOYHICTh KJIIACUDIKALIII HA JIATACETI FASHION-MNIST

YaiikoBcbkuii I'.B., IOpuenko FO.1O.

3ACTOCYBAHHA AJII'OPUTMIB MALIMHHOI'O HABYAHHA
JJIA AHAJII3Y TA OBPOBKHU JJAHUX YV IH®OPMALIIMHUX
CUCTEMAX

Yenypua O.€., Kyxapenko C.B., YepeBko €.B.
MATEMATUYHE MOEJ/IFOBAHHA ITPOLIECIB OPTAHIBALIII TA
VIIPABJIIHHA KIBEPBE3IIEKORO

HleBuyk O.®., KoznoBcbkuii A.B., IManounmun .M.,
Cimonuyk C.B., lycuk I0.A.
OCOBJIUBOCTI PEAJII3ALII WEB-CUCTEMMU OIITUMI3ALII
MAPIIIPYTIB JIOCTABKH 3 YPAXYBAHHAM OBMEKEHD
BAHTAXKOHITHOMHOCTI

Muuaup O.M., IOpuenko 10.10. )
PO3BUTOK TA CYHYACHI TEH/IEHI]II APXITEKTYPU OBFYHUC-
JIOBAJIBHUX CUCTEM

Hlaixra I'.O., Hlesuosa H.B., baouu C.M., JIsmyxk T.I'.
IIPOT'PAMHA PEAJII3ALIA JIMCKPETHUX MOJEJIEH B APXI-
TEKTYPHOMY I[IPOEKTYBAHHI IHOOPMALIIMHUX CUCTEM 3
VPAXYBAHHAM MEXAHI3MIB OIIEPALIIMHUX CUCTEM

SABopcwkmii LK., ILiiexosa I'.A., KocrikoBa M.B.
OBIPYHTYBAHHA HEOBXIJHOCTI TA CIIOCOFIB PO3POEKH
VHIBEPCAJIbHUX TPEHAJKEPIB MICIH JJIA IIITOTOBKU
EKITIAJKIB BIHCbKOBHX BE3IIIVIOTHUX ABIA[IIFIHHX KOMII-
JIEKCIB

SAuumun B.I1.

METOI JIEKOMII 03Hlllf CUCTEM KEPYBAHHAX FIIJIA B
VMOBAX NAPAMETPHUYHOI HEBHU3HAYEHOCTI: IHTET. PAILIA
IHTEJIEKTYAJIBHUX AI'EHTIB TA OIITHMAJIBHOI O
KOHTPOJIIO
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CEPIS « DI3UKO-MATEMATUYHI HAYK

Akhiiezer O., Kramskyi A.

CLASSIFICATION OF CYBERATTACKS AND VULNERABILITIES:
ASSESSMENT OF CURRENT PROTECTION METHODS AND THEIR
LIMITATIONS IN THE SYNTHESIS OF COUNTERACTION MODELS

Kyslyi R.V.

AGENTIC Al ARCHITECTURE: THE ROLE OF DETERMINISTIC
OUTPUTS AND OBSERVABILITY IN ENSURING SYSTEM
RELIABILITY

Axiezep O., 3anopoxen 1.
MOJIEJII [IPUUHATTA PILIEHD Y KIBEP3AXUCTI TA IX POJIb 'V
DOPMYBAHHI AITAIITUBHOI KIFEPCTIUKOCTI

Kooyc O.C.

JIOCJII/DKEHHA TEPETHUHY KJIIACUYHOI TA KBAHTOBOI
KPUIITOTPA®II: TOEJHAHHA ITTAPAJUIM ®ISUYHOI TA
IHDOPMALIIMHOI FESIIEKH

JleonTheBa B.B., Konapar’esa H.O.

KOMITKOTEPHE MOJEJIIOBAHHA JUHAMIKH PUHKOBOI
PIBHOBAI'M: BEPU®DIKOBAHHUNU OFYUCJIFOBAJIBHUNH AJIIO-
PUTM, HJIAHYBAHHA EKCIIEPUMEHTY TA AHAJII3 IIAPA-
METPHUYHOI YYTJIUBOCTI

Jlyuenko A.B., Poarok A L
KBA3ITPYITH SK AJICEBPAIYHUY IHCTPYMEHT B TEOPII
KOJ/[VBAHHA

Muaocepaos .A., Koaecauubkuii O.K.
IHOOPMAILIMHA TEXHOJIOI'IA KJIACU®IKALIII CHTHAJIIB EKT
HA OCHOBI CITAHKIHT OBOI HEMPOHHOI MEPEJXI

Pomanenko T.€., CysopoBa C.I'., 3asus B.M.
MATEMATHUYHI METOIH OII THMBAlllf JAHUX YV BAI'ATO-
BUMIPHUX CTATUCTHUYHHUX J[OC/IIPKEHHAX
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Cxauim P.JI. 2566
AIJAIITUBHA RECALL-FI METPUKA JlJIA OILIHIOBAHHA
MOJIEJIEH BHABJIEHHA MAJIOPO3MIPHHUX FE3IIITIOTHUX
JIITAJIBHUX AITAPATIB

Cnoauncobka JI.JL., Kyas0oBcbknii L1, bokman C.B., Kozauyk O.I. 2579
TEOPIA HECKIHYEHHUX YHUCJIOBUX PA/(IB AK ®VH/[AMEHT
MATEMATHYHOI' O AHAJII3Y TA IHHKEHEPHUX PO3PAXYHKIB
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[To6auuB cBiT Ne 2(56) 2026 daxoBoro
kareropiss b 3 memaroriku, mnpaBa, TEXHIKH Ta
E€KOHOMIKH XypHally «Hayka 1 TexHika CbOroJiH1».

Ha i#ioro cropiHkax akTyami3aiisi MHUTaHb
II0JI0: HAYKOBOTO OOTPYHTYBaHHS KOHIENTYaJIbHHUX
3acam (GoOpMyBaHHS HOBOi MOJENi IMiATOTOBKH
3100yBaviB MpodeciiiHOl OCBITH SK 1HCTPYMEHTY
3a0e3MeUYeHHs] CTaJIOr0 PO3BUTKY PHUHKY Ipall Ta
H1JBUIIEHHS KOHKYPEHTOCIPOMOKHOCTI JIFOJICBKOTO
KaliTaiay; TEOPETHUKO-TIPaBOBOTO BH3HAYEHHS CYT-
HOCTI Ta CTPYKTypH MEXaHI3My aJMiHICTpaTHBHO-
MIPABOBOT'0O 3aXUCTY MPaB BETEPaHiB 13 1HBAIIIHICTIO,
a, TAKOXK, OOTPYHTYBaHHS HOTO OCHOBHHUX €JIEMCHTIB

y cuctemi myOJIIYHOTO aaMIHICTPYBaHHS; OIIHKU
KaJIpPOBUX 1 PECYpCHUX MepelyMOB €(DEKTUBHOTO YIpaBIiHHS OE3MEeKOr0 mpaill B
TEPUTOPIATFHUX TPOMaJIaX Ta BU3HAYCHHS MPAKTUYHUX HAIMPSMIB ITABUIICHHS iX
YIPABIIHCHKOI CIPOMOXHOCTI; 3a0€3MeUeHHsl CIPaBeJIMBOCTI KPUMIHAIHLHOTO
MPOBAKEHHS Ta 3aXUCTOM (yHIaMEHTAIBHHUX TIPaB 1 CBOOO/I JIFOIMHHM Ta 1H.

baxxaemMo momanplIMX YCHIXIB Y BUCBITJIEHHI NEPEIOBOI HAYKOBOI TyMKH Ha

0J1aro HayKH Ta OCBITH BCi€i YKpainu!

3 moBaroio,

aupekTop BuxaBHu4oi rpynu
«HaykoBi nepcnekTuBmw»,
aupeKkTop €BPonencbKOro Jinero
«HaykoBi nepcnekTuBmw» Ipuna 7Kykosa
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Grabovets Vitaliy Candidate of Technical Sciences, PhD, Associate Professor
of the Department of Automobiles and Transport Technologies, Lutsk National
Technical University, Lutsk, https://orcid.org/0000-0002-0340-185X

ENVIRONMENTAL ASPECTS OF THE DEVELOPMENT OF
MULTIMODAL TRANSPORTATION THROUGH WAREHOUSE HUBS

Abstract. The article provides a comprehensive, systematic, and inter-
disciplinary analysis of the environmental dimension of modern multimodal transport
systems, focusing on the crucial role of warehouse hubs in ensuring the sustainable
development of the logistics industry. An in-depth study of the key environmental
challenges inherent in traditional transport models, which are primarily based on road
transport, is conducted. These challenges include: excessive greenhouse gas
emissions (CO2, CH4, N20), air pollution by fine particulate matter and nitrogen
oxides, noise pollution, inefficient use of energy resources, and significant
anthropogenic pressure on land resources for infrastructure development. The
conceptual and practical advantages of integrating multimodal transportation as a
strategic solution to counter these challenges effectively are substantiated. The
functional significance of warehouse hubs as key catalysts for optimizing logistics
chains and redistributing cargo flows across different modes of transport (rail,
river/sea, road) is highlighted, thereby minimizing the carbon footprint and
substantially reducing the negative anthropogenic impact on the environment. The
proposed research methodology is based on the application of a systems approach,
economic-mathematical modeling, and Life Cycle Assessment (LCA) to evaluate
environmental performance. Models for optimizing routes and transport modes that
consider ecological criteria have been developed. It has been established that the
implementation of integrated multimodal systems reduces CO2 emissions by 25-
35%, decreases fuel consumption by 15-20%, and reduces noise pollution by up to
30% in urban areas. Special attention is paid to the role of digitalization and modern
technologies such as the Internet of Things (loT), Artificial Intelligence (Al),
blockchain, and predictive analytics in enhancing the transparency, efficiency, and
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environmental friendliness of warehouse hub operations and multimodal supply
chains. Methodological approaches for objectively assessing the ecological efficiency
of implementing such systems are systematized, particularly through the analysis of
indicators of greenhouse gas emission reductions and energy consumption optimi-
zation. Practical recommendations are formulated for the strategic development of
warehouse hub infrastructure, including adopting "green" technologies (such as
renewable energy sources, electrification of equipment fleets, and energy-efficient
warehouse construction) and implementing environmental standards at all stages of
multimodal transportation. The research results have significant practical value,
serving as an empirical basis for shaping state policy in sustainable transport in
Ukraine, especially in the context of European integration and harmonization with
EU environmental directives (the European Green Deal). The private sector can also
use them to enhance competitiveness, reduce operational costs, and build a positive
corporate image. The study's conclusions will contribute to further improvements in
logistics infrastructure, strengthening the environmental sustainability and economic
viability of the national transport system.

Keywords: multimodal transportation, warehouse hubs, green logistics,
sustainable development, transport systems, route optimization, carbon footprint.

I'padoBens Biraniii BanepiiioBu4 KaHIUIaT TEXHIYHMX HayK, JOIEHT,
JOTIEHT Kadeapu aBTOMOOUTIB Ta TPAHCIIOPTHUX TEXHOJIOTIH, JIyIbKuil HallloHATb-
HUMW TEXHIYHUN yHIBepcuTeT. M. JIy1ek, https://orcid.org/0000-0002-0340-185X

EKOJIOI'TYHI ACIIEKTH PO3BUTKY MYJbTUMOJAJBHUX
HEPEBE3EHD YEPE3 CKJIA/ICBKI XABH

AHoTaniss. Y crarTi 311HCHEHO KOMIUICKCHHH, CUCTEMHHH Ta MIKIHUCIIMII-
JIHAPHUI aHaJIl3 €KOJOTTYHOTO BUMIPY CYYACHUX MYJIbTUMOJATBHUX TPAHCHOPTHUX
CUCTEM, aKIICHTYIOUYH yBary Ha BU3Ha4YaIbH1M pOJIi CKJIaJChKUX Xa0iB y 3a0€3MeUeHHI
CTaJor0 PO3BUTKY JIOTICTUYHOI Tamy3i. [IpoBeaeHo mnoriaubGieHe MOCIIKEHHS
KITFOUOBUX €KOJIOTIYHUX BHKJIMKIB, XapaKTEPHUX MJIsI TPATUIIAHUX TPAHCIOPTHUX
Mojiesel, o 0a3yloThCsl MepEeBaKHO HAa aBTOMOOLIBLHUX MEPEBE3CHHSX, 30KpeMa:
HaaMipHI Bukuan mapHukoBux rasiB (CO2, CH4, N20), 3a0pyaHeHHS TMOBITPS
IpiOHOIMCIIEPCHUMH YAaCTUHKAMU Ta OKCHJIAMHU a30Ty, aKyCTHU4YHE 3a0pyIHEHHS,
Hee(eKTUBHE BUKOPHCTAHHS EHEPropecypciB, a TaKOoX 3HAuYHE AaHTPOIOrCHHE
HABAHTAKEHHS Ha 3eMEJIbHI peCcypcH JIJIsl po30yA0BH 1HPPACTPYKTYPH.

OOrpyHTOBAaHO KOHIIENTYallbHI Ta MPAKTUYHI MEpeBaru 1HTErpauii MyJIbTH-
MOJAJIbHUX NIEPEBE3EHb SIK CTPATETTYHOTO PIICHHS [Js1 €PEKTUBHOTO MPOTHUIIT IIUM
BUKJIMKaM. BUCBITIEHO (PYHKIIIOHAIbHE 3HAYEHHS CKJIQJICBKUX Xa0iB SIK KIFOYOBUX
KaTajgi3aTopiB ONTHUMI3allili JIOTICTUYHHUX JIAHLIOTIB Ta MEePepOo3MOJALTY BAHTAXKO-



https://portal.issn.org/resource/ISSN/2786-6025

M I"HAYKA
DINEXHIKA

~ ChOrozHl

NOTOKIB MDK PI3HUMHU BUJAMH TPAHCIOPTY (3ai3HUYHUM, PIYKOBUM/MOPCHKHUM,
aBTOMOOUIbHMM), IO CIpPHUS€ MiHIMI3aIil BYIJENEBOrO CIiAy Ta ICTOTHOMY
3HIKEHHIO HETaTUBHOTO aHTPONOTE€HHOTO BIUIMBY TPAHCHOPTY Ha JOBKIJUIA.
3anpomnoHoBaHa METOJAOJIOTISL  JOCHIIKCHHSI TPYHTYETbCS Ha 3aCTOCYBaHHI
CUCTEMHOTO TIJIXO0Jy, EKOHOMIKO-MaTeMaTUYHOTO MOJIEIIOBAHHS Ta aHali3y
)uTTeBoro nukiry (LCA) 1my1s OIiHKM €KOJOTTYHUX TTOKa3HUKIB. Po3po6ieHo Moeri
OnTUMI3allli MapumIpyTiB Ta BHJAIB TPAHCIOPTY 3 ypaxXyBaHHSM €KOJIOTTUYHUX
KpuTepiiB. BcTaHOBIEHO, 110 BOPOBAKEHHS IHTETPOBAHUX MYJIbTHUMOJATBHUX
CHUCTEM JI03BOJISIE TOCATTH CKopoueHHsI BUKUAIB CO2 B cepenHpoMmy Ha 25-35%,
3HUKEHHS CHOXXUBaHHS mnainpHOro Ha 15-20% Ta 3MEHIIEHHS aKyCTUYHOTO
HaBaHTaxeHHs 10 30% Ha ypOaHizoBaHuX Teputopisax. Oco0auBy yBary npuaijacHoO
pomi mmdpoBizalii Ta CydyacHMX TexHoJorid, Takux sk I[atepuer peueir (IoT),
mTy4yHUud 1HTENeKT (Al), OJOKYEWH Ta NpPEeIUWKTHBHA aHAJITUKA, Y II1IBUILIECHHI
po30pocTi, €GEeKTUBHOCTI Ta EKOJOTIYHOCTI Omepaliil CKIaJChKUX XadiB Ta
MYJIBTUMO/IAJIFHUX JIAHIIOTIB OCTaBOK. CHCTEMaTH30BaHO METOIUYHI MIIXOAH J0
00'€eKTUBHO1 OIIIHKA €KOJIOT1YHOI €(EKTUBHOCTI BIPOBAKEHHS TAaKUX CHUCTEM,
30KpeMa, LUIIXOM aHali3y IOKA3HUKIB PEAyKIll BUKHAIB MapHUKOBHUX Ta3iB Ta
onTuMmizailii eHeprocrnoxuBaHHg. ChopMyIbOBaHO MPAKTUYHI PEKOMEHAAIT s
CTPATETIYHOTO PO3BUTKY 1H(PPACTPYKTYpHU CKIAJICHKUX XabiB, BKIIOYAIOUU
BIIPOBADKCHHS "3€IeHUX' TEXHOJOTiH (BUKOPUCTAHHS BIJHOBIIOBAHUX JDHKEpPEI
eHeprii, enekTpudikaiis mapky oOnaaHaHHS, OyJIBHUITBO €HEProeeKTUBHHUX
CKJIaJliB), Ta €(DEKTUBHOI IMIIJIEMEHTAIlll €KOJOTIYHUX CTaHJApTIB HAa BCIX eramax
MYJIbTUMOJIAJIbHUX TIEPEBE3EHb.

PesynapTatn mocmimkeHHs MaroTh 3HAYHY MPAKTUYHY IIHHICTH, CIYTYIOUH
EMIIIPUYHOIO OCHOBOIO i1l (DOPMYBAHHS JI€P>KaBHOI MOJITHKUA y cdepl cTanoro
TpaHCHOPTY B YKpaiHi, 0COOIMBO Y KOHTEKCTI €BPONENCHKOI 1IHTErpalii Ta rapMo-
Hi3amii 3 exosnoriynumu aupektuBamu €C (European Green Deal). Bonu takox
MOXXYTh OyTH BUKOPHCTaHI MPUBATHUM CEKTOPOM JJIsl IMiIBUINEHHS KOHKYPEHTO-
CIIPOMOXKHOCT1, 3HW)KEHHS ONepaliiiHuX BUTpaT Ta (OPMYBAHHS MO3UTHUBHOIO
KOPIOPATUBHOI'O IMIJIXKY.

BUCHOBKM JOCIHIIKEHHST CIIPUSATUMYTh TIOJIANIBIIIOMY BJIOCKOHAJIEHHIO JIOTIiC-
TUYHOI 1HMPACTPYKTYPH, MIIBUIIEHHIO EKOJIOTIYHOI CTIMKOCTI Ta €KOHOMIYHO1
JIOTITHHOCTI HaIllIOHATBHOI TPAHCIIOPTHOT CUCTEMHU.

Kurouosi cji0Ba: MybTHMOAANBHI IEPEBE3EHHS, CKIIAJIChKI XaOH, €KOJIOT1YHA
JIOTICTHKA, CTAJMA PO3BUTOK, TPAHCIOPTHI CHUCTEMH, OINTHUMI3AIlisl MapIIpyTiB,
BYTJICLIEBUI CITi.

Problem Statement. Multimodal transportation is an integral component of
global logistics, ensuring the effective integration of various modes of transport. In
the context of modern globalization and the intensification of trade relations,
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optimizing supply chains requires a comprehensive approach in which warehousing
hubs serve as critical coordination nodes.

The environmental component becomes particularly relevant in the context of
global climate challenges and the imperatives of sustainable development. As the
transport sector accounts for a significant share of greenhouse gas emissions, the
ecological optimization of multimodal transportation is a priority for scientific
research.

The integration of different modes of transport through warehousing hubs not
only enhances the economic efficiency of logistical operations but also significantly
reduces the environmental impact on surrounding areas.

Analysis of Recent Research and Publications. Modern scientific discourse
is actively focused on issues in multimodal and intermodal transport, especially their
environmental impacts and decarbonization pathways. Analysis of current publica-
tions indicates an increased focus on integration aspects and systematic optimization
of logistics chains.

Among comprehensive reviews, the work of [1] stands out, which conducted a
systematic review of intermodal transport systems and emphasized their key role in
decarbonizing freight networks. The study covered the period 2010-2024 and
demonstrated a significant surge in scientific interest in decarbonization since 2018,
driven by increased regulatory pressure and technological innovation. Continuing this
theme, [2] in the second part of their research, they apply operational research models
to optimize and decarbonize intermodal transport, integrating an analysis of modal
configurations and promising paths for sustainable development.

Environmental aspects are a cornerstone of modern research. [3] Conducted a
multimodal life cycle assessment (LCA) of travel by air, train, and car, providing a
detailed comparative analysis of the environmental impacts of each mode of
transport. The significance of the problem is highlighted in the Sixth Assessment
Report of the Intergovernmental Panel on Climate Change ([4], Chapter 10:
Transport), which contains a comprehensive analysis of the transport sector in the
context of climate change and decarbonization strategies.

Particular attention is paid to logistics hubs as critical nodes. [5] developed
guidance for calculating greenhouse gas emissions at logistics hubs, which complies
with the international standard 1SO 14083:2023. This standard replaced EN 16258
and covers all modes of transport and logistics hubs. [6] investigated opportunities
for reducing carbon emissions in the "dry port — sea port" system through a
collaborative transport approach, confirming that shifting from direct road to
intermodal transport can provide significant emissions savings. Meanwhile, the report
[7] "Decarbonizing logistics: Charting the path ahead" highlights that logistics
emissions from freight transport and warehousing account for at least 7% of global
greenhouse gas emissions.
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Digital transformation of logistics systems and synchromodality are also in
focus. [8] Conducted a systematic literature review on promoting sustainable
development through synchromodal transport, outlining future research directions.
[9] evaluated trade-offs between costs and emissions in modal shift within intermodal
and synchromodal transport planning. Research [10] from the World Maritime
University emphasizes the potential of synchromodality as a promising digitalization
scheme for freight logistics.

Comprehensive analyses, such as the bibliometric analysis by [11] using
CiteSpace, allow for identifying new trends and developments in multimodal freight
transport. [12] evaluated the environmental impact of logistics activities using the
example of a specific logistics center, providing empirical data on emissions.

In the context of green warehousing practices, [13] assessed the impact of
strategies to increase self-consumption of photovoltaic energy in logistics
warehouses, demonstrating the potential to reduce emissions by 60-80% by 2035.

These recent studies collectively demonstrate a growing emphasis on
quantitative assessment of environmental impacts, the development of models to
optimize hub location and modal shift, and the effective use of digital technologies
for real-time decision-making in multimodal freight systems.

Research Aim and Objectives. This scientific work aims to conduct a
comprehensive analysis of the ecological determinants of the development of
multimodal transport systems, with particular focus on the integration of modern
warehousing hubs. This research seeks to identify and substantiate their strategic role
in reducing the anthropogenic environmental load generated by the transport industry.
Specifically, it envisages detailing the mechanisms by which optimizing logistics
chains through hub integration reduces greenhouse gas emissions and other
environmental risks.

Furthermore, it is expected to develop verified, implementation-oriented
recommendations for the formulation and implementation of environmentally
responsible logistics strategies. Special attention will be paid to the context of
Ukraine's European integration processes, which require harmonizing national
transport policy with European standards for sustainable development and green
logistics directives. Thus, the research results aim to provide a theoretical and
practical basis for improving the efficiency and environmental sustainability of the
Ukrainian transport sector.

Presentation of the Main Research Material. Multimodal transport systems
are characterized by a complex impact on various environmental components [4],
which necessitates urgent systemic ecological monitoring and the development of
effective strategies to minimize negative anthropogenic consequences, namely:

1. The dominant atmospheric pollutants in the field of multimodal transport are
anthropogenic emissions of carbon dioxide (CO:) and nitrogen oxides (NOy). The
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transport sector is among the leading sources of greenhouse gas emissions, with
varying levels of emission intensity across modes of transport. In particular, road
transport demonstrates the highest specific CO. emission rates per tonne-kilometer,
while rail and water transport are associated with significantly lower environmental
indicators.

In the operation of warehousing hubs, a spatial concentration of emissions from
various modes of transport is observed, leading to local zones of increased airborne
pollution. The aviation sector is characterized by significant greenhouse gas
emissions and substantial acoustic load, especially in airport areas. Rail transport,
despite its environmental advantages, generates pollution during rolling stock
operation, including emissions from diesel locomotives on non-electrified sections.
Road transport remains a key source of local emissions, particularly in loading and
unloading zones and during maneuvering.

2. Water transport and logistical operations in port hubs create significant
environmental risks associated with the pollution of aquatic ecosystems. The primary
sources of water degradation are oil spills, ballast water discharge, and contamination
from vehicle and equipment washing. In river and marine waters, pollutant
concentrations can reach critical levels, negatively affecting hydrobionts and drinking
water quality.

Warehousing hubs, strategically located near water bodies, require increased
attention to the effectiveness of wastewater treatment systems and preventive
measures against accidental spills. Implementing closed water supply cycles and
modern treatment facilities helps minimize destructive impacts on the hydrosphere.
3. The intensive development of multimodal hubs is invariably accompanied
by significant land alienation and potential degradation of soil cover. Fuel and
lubricant spills, accumulation of heavy metals from transport emissions, and improper
storage of hazardous goods initiate soil contamination.

Soil compaction from heavy machinery, disruption of natural drainage, and the
elimination of vegetation lead to land degradation in the immediate vicinity of
logistical complexes. Reclamation of disturbed territories and the integration of
"green" technologies into the design and construction of hubs are imperative
measures to mitigate adverse impacts on the pedosphere.

4. In warehousing hubs, environmental effects from different transport modes
are compounded, forming a complex picture of synergistic impacts. The synergistic
effect of the simultaneous operation of various transport modes can increase local
environmental load, especially in conditions of insufficient ecological infrastructure
development.

At the same time, the centralization of logistical operations in hubs creates
unique prerequisites for implementing comprehensive environmental protection
measures, such as centralized treatment systems, energy-efficient equipment, and the
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use of renewable energy sources. Thus, the development of hubs, although it
intensifies local effects, contributes to reducing global emissions by increasing the
overall efficiency of transport systems and reducing total vehicle mileage.

Modern approaches to reducing the environmental impact of multimodal
transportation are based on the comprehensive application of mathematical
optimization models, technological innovations, and regulatory mechanisms,
specifically:

1. To optimize the location of logistics hubs while considering environmental
criteria, complex mathematical models, especially Mixed Integer Nonlinear
Programming (MINLP) [1, 2], are applied. These models enable the simultaneous
minimization of several objective functions: delivery time, logistics costs, and
greenhouse gas emissions.

A key feature of modern models is the integration of the carbon tax as a fiscal
instrument to stimulate environmental responsibility. Including the cost of CO:
emissions in the total cost function allows for achieving an optimal balance between
economic efficiency and ecological sustainability. The model considers various
scenarios for hub placement, transport mode selection, and flow routing to minimize
the logistics network's total carbon footprint.

Modeling results demonstrate that optimal hub placement can reduce total
emissions by 20-35% compared to traditional transport organization schemes, while
simultaneously providing operational cost savings of 15-25% [1].

- emission reduction: 20-35% due to optimized hub placement.

- cost savings: 15-25% of logistics operational costs.

2. One of the most effective approaches to reducing emissions is the modal
shift strategy — reorienting freight flows from more polluting transport modalities to
more environmentally friendly alternatives.

Rail transport generates CO2 emissions approximately 4 times lower per unit
of freight turnover than road transport [3, 4], making it a priority for interregional
transportation.

Water transport, especially inland river transport, demonstrates even lower
specific emissions and can be effectively integrated into multimodal chains. This
strategy involves using road transport primarily for "last-mile™ operations, where its
flexibility is critically important, while the main volumes of goods are transported by
rail or water, namely:

- road transport: High CO: emissions;

rail transport: 4 times lower CO2 emissions;

- water transport: Lowest specific emissions.

3. The development of modern logistics hub infrastructure is a key strategy for
optimizing freight flows and reducing environmental emissions. Investments are
directed towards:
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construction of intermodal terminals with the implementation of efficient
transshipment systems to minimize downtime;

implementation of automated management systems for optimizing internal
logistics and reducing movements;

creation of energy-efficient infrastructure using renewable energy sources
(solar panels, wind turbines);

development of railway sidings and container terminals to facilitate modal

4. The implementation of information and communication technologies (ICT)
opens new opportunities for environmental optimization. Synchromodal systems
dynamically select the transport mode in real time based on current data on route
congestion, weather conditions, costs, and ecological indicators.

Intelligent Transport Systems (ITS) allow for:

optimizing routes considering current traffic situations and emission levels;
coordinating the functioning of various transport types to minimize
transshipment time;

- forecasting demand and optimizing vehicle loading;

monitoring emission volumes in real-time and adjusting operations to reduce

[8, 9, 10]
Internet of Things (loT) technologies enable continuous monitoring of
transportation parameters, including fuel consumption, emissions levels, and
temperature regimes, enabling prompt identification and elimination of
inefficiencies.
5. The implementation of environmental strategies faces several barriers, such

Infrastructure barriers, which include insufficient development of the
railway network, limited capacity of intermodal terminals, and outdated equipment.
Overcoming these obstacles requires large-scale investments in modernizing
transport infrastructure.

Regulatory barriers related to imperfect legislation, the absence of unified
standards for multimodal transportation, and the complexity of customs procedures.
Harmonization of the regulatory framework with international standards is a
necessary condition for the development of environmentally friendly multimodal
systems.

Economic barriers, including the high cost of transitioning to green
technologies and insufficient economic motivation for modal shift. Overcoming these
obstacles is achieved through:

1. state subsidies and grants for the implementation of "green" technologies;
2. tax benefits for companies investing in environmental modernization;
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3. Introduction of a carbon tax, which makes polluting types of transport less
economically attractive;

4. establishment of environmental standards and requirements for transport
operators;

The comprehensive application of these strategies allows for a significant
reduction in the environmental impact of multimodal transportation while
maintaining the economic efficiency of logistics operations.

Digital transformation in the logistics industry offers significant potential for
environmental optimization in multimodal transportation. This process, driven by
innovative technologies, involves implementing Intelligent Transport Systems (ITS)
that provide real-time monitoring and dynamic route optimization, integrating
comprehensive environmental criteria and synchronodal transportation [8, 10].

In the context of environmental optimization, Intelligent Transport Systems
(ITS) play a key role by continuously monitoring operational parameters and
dynamically optimizing routes to account for current environmental conditions.
Simultaneously, the application of Artificial Intelligence (Al) enables greater
accuracy in demand forecasting, contributing to more efficient vehicle loading
planning and the minimization of empty runs. In parallel, Internet of Things (loT)
technologies provide continuous, detailed control over critical transportation
parameters, such as emissions levels and energy efficiency, which is fundamental for
operational management and correction.

Furthermore, blockchain technology provides a reliable, verifiable system for
tracking carbon emissions throughout the logistics chain. This ensures increased
transparency and accountability for all process participants, which is critically
important for building trust and stimulating environmentally responsible behavior.

The comprehensive implementation of these digital solutions in modern
logistics operations reduces emissions by 15-30% and increases overall efficiency in
transport resource utilization by 20-35%, highlighting the synergistic effect of
integrating these technologies [9].

A complex of systemic regulatory, legal, and institutional challenges
determines the formation of environmentally oriented multimodal transportation in
Ukraine. A fundamental impediment is the insufficient implementation and
harmonization of national legislation with relevant international standards, especially
regarding the regulatory requirements of the European Union.

In this context, the primary need is for comprehensive adaptation of the
Ukrainian legal framework to international norms in the areas of multimodal
transportation and environmental regulation, particularly the acquis communautaire
of the EU. Concomitantly, a critically important aspect is the significant
modernization of existing transport infrastructure and the creation of innovative,
environmentally safe logistics hubs. This task requires substantial capital investments
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and systemic state support. Furthermore, the urgent need is to develop and implement
targeted state programs to stimulate the integration of "green" technologies into the
logistics sector.

The Association Agreement between Ukraine and the European Union not only
creates significant development vectors but also entails concrete obligations to
enhance environmental standards in the transport sector. The implementation of
European directives, although requiring substantial investment resources and
profound institutional transformations, simultaneously opens strategic prospects for
integration into European logistics networks and a significant strengthening of
national competitiveness in the international arena.

Studies of practical cases and analysis of empirical experience demonstrate the
effectiveness of implementing environmentally oriented multimodal logistics
solutions [12]. Specifically, leading Ukrainian logistics corporations are actively
integrating multimodal transport schemes, prioritizing rail and water transport. This
strategic approach correlates with a definitive reduction in greenhouse gas emissions,
with indicators ranging from 35% to 45%. At the same time, the functioning of
specialized warehouse hubs located in border territories between Ukraine and the
European Union is a key factor in achieving a 28% reduction in emissions. This result
Is achieved through the implementation of effective mechanisms to optimize
transshipment processes and consolidate cargo flows. Furthermore, the urgent need
to implement advanced digital technologies, particularly modern transport
management systems, has led to 22% fuel savings and a significant reduction in
unproductive empty runs by up to 40%.

An analysis of key economic indicators confirms that implementing such
solutions results in a significant reduction in operational costs, ranging from 18% to
25%. Simultaneously, a 15% increase in cargo delivery speed is observed, which is
critically important for optimizing logistics chains. Additionally, the vehicle load
factor increases to 92%, indicating a more efficient use of available resources and a
reduction in logistics costs per unit of production.

Regarding environmental benefits, the implementation of the aforementioned
strategies ensures a substantial reduction in CO. emissions of 30-45%. This fact
correlates with a significant decrease in fuel consumption volumes, with indicators
reaching 20-25% [13]. As a result, optimizing transport routes, driven by a
multimodal approach and digital solutions, increases logistics operations' overall
efficiency by 35%, positively impacting the sustainability of ecological systems and
advancing decarbonization goals in the transport sector.,

Conclusions and Future Research Directions. The evolution of the "green
logistics" paradigm is a strategic imperative for Ukraine, driven by its European
integration aspirations and the urgent need to fulfill global climate commitments. The
comprehensive transformation of the logistics sector requires a multifaceted approach
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that integrates advanced technological innovations, progressive institutional reforms,
and adequate financial support to ensure sustainable development.

In the context of technological progress, one key direction is the intensification
of digital modernization and the comprehensive integration of intelligent transport
systems (ITS). These measures will increase operational efficiency and ensure
transparency in logistics chains. Fundamental importance is also given to
environmental renovation and optimization of the functioning of existing warehouse
complexes, as well as the development of new, strategically located logistics hubs.
This implies implementing energy-efficient solutions, automating warehouse
operations, and minimizing environmental impact.

At the institutional level, the development and implementation of stimulating
government support programs are necessary. These programs should aim to
encourage private-sector investment in "green" logistics solutions and to create a
favorable regulatory environment. Among the priority areas of transformation, the
following should be highlighted:

Firstly, the formation of an extensive network of environmentally oriented
multimodal logistics hubs is necessary to ensure the efficient redistribution of cargo
flows and reduce the carbon footprint. Secondly, stimulating the priority use of rail
and water transport as more environmentally friendly alternatives to road transport.
Thirdly, the implementation of electric and other alternative vehicles will
significantly reduce harmful emissions. And fourthly, the development of integrated
digital platforms for coordinating transportation, which will ensure optimal route
planning, increased vehicle utilization, and minimization of empty runs.

The practical implementation of the ecological transformation of multimodal
transport systems is possible only through synergistic cooperation among the public
sector, private businesses, and scientific institutions. Special attention should be paid
to the creation of sustainable financial mechanisms for supporting “green™ projects,
including preferential lending, tax incentives, and grants specifically designed to
promote ecological modernization and innovation in the logistics sector.

The analysis confirms the significant potential of multimodal transportation via
integrated warehouse hubs to reduce the ecological burden on the transport industry.
The effective integration of diverse transport modes and subsequent optimization of
logistics processes, centralized in such hubs, contributes to achieving a synergistic
effect. This effect manifests both in a substantial reduction of greenhouse gas
emissions and in a simultaneous increase in the overall operational efficiency of
transport systems.

In the context of key aspects determining ecological efficiency, several
interconnected vectors should be emphasized. Firstly, technological integration,
particularly the implementation of advanced digital solutions, is a decisive factor in
enhancing environmental effectiveness. This is achieved through intelligent
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management and optimization of all stages of logistics processes. Secondly, the active
application of "green" practices, which includes the implementation of renewable
energy sources and energy-efficient solutions in warehouse hubs, lays a fundamental
basis for ensuring the sustainable development of logistics infrastructure. Finally,
intersectoral coordination is a critically important condition for achieving ecological
efficiency, requiring concerted interaction among business entities, state institutions,
and the scientific community in the development and implementation of relevant
policies.

Further scientific research should primarily focus on quantitatively assessing
the impact of new technologies and on developing adaptive models for managing
multimodal supply chains. In doing so, the ecological component must be the key
criterion, which is a necessary condition for ensuring a gradual transition to a low-
carbon economy in the transport sector. Additionally, a promising research direction
is the exploration of opportunities to deepen the integration of Ukrainian logistics
hubs into European multimodal networks, particularly in the context of the country's
recovery and the continued modernization of transport infrastructure.
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