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Potential solutions to these challenges are proposed, including investments in new technologies, expansion of
production capacities, and the development of specialized infrastructure.

The article provides detailed case studies of successful hydrogen technology implementations in various
countries. In Japan, hydrogen-powered buses in Tokyo demonstrate the environmental and technological
advancements achieved. Germany’s hydrogen trains by Alstom illustrate the transition from diesel to hydrogen
in public transportation, showcasing economic and ecological benefits. South Korea's hydrogen taxis in Seoul
highlight the social impact and infrastructural development necessary for widespread adoption. Lastly,
California’s extensive network of hydrogen fueling stations supports the growing number of hydrogen cars,
reflecting a successful model of public-private partnership and government incentives.

Through these case studies, the article emphasizes the transformative potential of hydrogen technologies
in creating a sustainable and clean future for transportation. It calls for continued investments in technology,
infrastructure, and collaboration between governments and the private sector to overcome existing challenges
and fully realize the benefits of hydrogen as a key energy source in the transportation sector.
hydrogen technologies, transportation sector, hydrogen internal combustion engines, fuel cells,
engine efficiency
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AHaji3 npo0JjieM 1 MAaTEMaTUYHUX METOIIB JJIs iX
BUPIIICHHS B TPAHCIIOPTHIN JIOTICTHIIL

Y cTarTi po3MIAAaEThCs BAaXKIMBICT TPAHCHIOPTY Ui E€KOHOMIYHOTO PO3BUTKY KpaiHHM B
riio0axi3oBaHOMY CBiTi. TpaHCTIOPT € OCHOBOIO JIAHITIOTIB ITOCTaYaHHs, 3a0e3medyoun e(heKTHBHE TepeMIleHAS
TOBapiB, MaTepialliB Ta JIOAEH, IO CHpHsi€ TIOOANBHIN TOPTiBIi, €KOHOMIYHOMY 3POCTAHHIO, KYJIbTypHOMY
oOMiHy Ta couianbHii iHTerpauii. EQekTuBHICT TPAHCIOPTHUX TEXHOJIOTIH € KIIIOYOBUM (haKTOPOM YCIHILIHOT
JIOTICTHKH, A€ BaXUINBY POJb BiAIrpaloTh MaTeMaTHYHI MeToAd. METOr0 CTaTTi € aHalli3 CydaCHHX IpoOiIeM y
TPAHCHOPTHIN JIOTICTHIII Ta 3aCTOCYBaHHSA MaTeMaTHYHHX METOMIB Ui iX BHpimeHHS. Po3rismaroTees Taki
npoOjeMu: ONTUMI3aIlisl MapIIPYTiB, MOJICIIOBAHHS JIAHIIOra IIOCTA4aHHs, MPOTHO3YBAHHS IOMHUTY,
BIPOBA/DKEHHSl 1HHOBALid Yy TPAaHCIOPTHI TEXHOJOTrii, e(QEeKTUBHE CKJIaJyBaHHS Ta IHBEHTapH3aLlis.
3acTocyBaHHsT METOMIB JIIHIHHOIO Ta JUHAMIYHOTO MpPOrpaMyBaHHs, CUMYJIILIHHOIO MOJICIIOBaHHS,
€BPUCTUYHUX METOMAIB, TCHETHMYHUX aJTOPUTMIB Ta METOJIB MAIIMHHOTO HAaBYAaHHS € KIIOYOBUMH IS
MiABHUINCHHS MPOXYKTHBHOCTI Ta ONTHMI3aIlii JIOTICTHYHUX HPOIIECIB.

MaTeMaTH4Hi MeTOJM, TPAHCINOPTHA JOTiCTHKA, TPAHCHOPTHI TeXHOJIOrii, MPOrHO3yBaHHS MOIUTY,
JIAHIIOT MOCTAYaHHsA, ONTHMIi3aliss MapmIpyTiB, iHHOBaLil B TPAHCHOPTHUX TEXHOJIOTIsIX

IlocranoBka npobaemu. B riobansHOMY CBITI TPAaHCHIOPT € HEBiJI'€MHOIO YACTHHOIO
€KOHOMIYHOTO pO3BHUTKY Kpainu [1]. TpaHCTIOpPT € OCHOBOIO JUTs (PYHKIIOHYBaHHS JIAHIIIOXKKIB
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NOCTavyaHHs, 10 JO3BOJIsE €(hEeKTUBHO MEepPEeMillyBaTH TOBAPH Ta MaTepiasid O BCbOMY CBITY,
MIATPUMYIOYHM TJ00aIbHY TOPTIBIIO Ta E€KOHOMIYHHHM pPO3BUTOK. TpaHcmopT 3abe3mnedye
MOOUTBHICTh JIIO/ICH, IO CIIpHs€ KyJIbTYPHOMY OOMiHY Ta B3aeMOpo3yMiHHIO. EdexTuBHUI
TPAHCTIOPT A03BOJISE MIAIPUEMCTBAM JIETKO MEPEMINyBaTH CUPOBHUHY Ta TOTOBI MPOAYKTH,
CIPUSIOYM PO3BHUTKY TPOMHCIIOBOCTI Ta BHUPOOHUIITBA; 3abe3medye AOCTYNm OO0 OCBITH,
MEIUYHUX TIOCTYT Ta IHIIMX CYCIHIJIBHUX PECYPCIB, CIPHUAIOYM COIAIBbHIN iHTerpamii Ta
3MEHIICHHIO COLIiaJIbHUX BiAMiHHOCTEH. ToMy, €(pEeKTHUBHICTh Ta ONTUMI3allisl TPAHCIOPTHUX
TEXHOJIOT1M CTae KIOYOBUM (DAKTOPOM il JOCATHEHHS YCHiXy B JIOTICTHINL. Y IhOMY
KOHTEKCTI, BHKOPHCTAaHHS MaTEeMAaTHYHUX METOIB CTa€ BAXIJIUBUM I1HCTPYMEHTOM IS
JOCSITHEHHST ONTHUMAIBHOCTI Ta €(EKTHBHOCTI y BChOMY JIOTICTHYHOMY JaHIory. lle He
O3Hauae, 110 B cdepi yNpaBIiHHSA JOTICTUKOIO Tpeda BUKOPUCTOBYBAaTH MaTEMAaTUYHI METOAU
SIK CTPOTHIA A0JIOH, 1 YITKO HTH BU3HAYEHUMHU KPOKaMH, &I TTiIXOIUTH JI0 IIbOTO MPOIIECY TBOPYO.

Mertoro cTarti € aHanmi3 mpoOiieM B TPAHCHOPTHIM JIOTICTULI Ta BUKOPUCTAHHS
MaTEeMaTUYHUX METOJIIB JIJIS iX BUPIIICHHS.

Bukiaang ocHoBHOro marepiaay aochaimkenHsa. CydacHi peanii TpaHCIOPTHOI
JIOTICTUKY COIPUYMHIIN Taki mpooyiemu [2]:

1) onrumizauis mapupyTis [3-8];

2) MOJENIOBaHHS JIAaHIIOTa MocTavdaHHs [9];

3) mnporHo3yBanHs nonuty [10, 11];

4) BHOpOBaKEHHS 1HHOBAIIM B TPAHCIIOPTHUX TeXHOJIOT1AX [12];

5) edexTHBHE CKIaayBaHHA Ta iHBeHTapu3auis [13].

PosrasineMo koxkHY 13 Ipo0ieM JieTaabHIIIe.

1) OnTuMizaniss MapIIpyTiB y TPAaHCHOPTHIN JIOTICTUI € KIIOYOBHM €JIEMEHTOM IS
3a0e3nedyeHHs] €PEeKTUBHOCTI Ta €KOHOMIi pecypciB y mporieci mepeBe3eHb. Ll mpobnema
nojsirae B BUOOpI HaleQEeKTHBHINIMX HUIAXIB JUIs TEPEBE3CHHS BAHTAXIB, IO J03BOJISE
MIHIMI3yBaTH BUTpPATH Yacy Ta MaJbHOTO, 3HU3WTH BHUTPATH HA TPAHCIOPTHI MOCIYTH Ta
MOKPAIIUTH SKICTh 00CITyTOBYBAaHHS KITI€HTIB.

2) MopentoBaHHS JIAHIIOTA TIOCTaYaHHA — 1€ KOMIUIEKCHHHM MiAXia M0 ONTHMi3allii
BCIX eTamiB BHpPOOHMIITBA Ta IIOCTa4aHHS TOBapiB YW TIOCIYT, IO BKJIOYae B cebe
pPI3HOMAHITHI AaCTeKTH, BiJ CTPATETIYHOTO IUTAHYBaHHS N0 €(PEKTUBHOTO KOHTPOJIIO Ta
aHamizy. MoenroBaHHS BKIIOYA€E TaKi KPOKH:

®  CTpaTeriyHe MPOEKTYBaHHS JIAHIIIOTA TIOCTaYaHHS,

Ha npoMy erami Bu3HayaeTbcs ONTHMajbHA CTPYKTypa JIaHLIOTa MOCTA4aHHS,
BKJIIOYAIOYH BUPOOHUKIB, MOCTAYAIBHUKIB 1 AUCTPUO IOTOPIB Ta BHOMPAIOTHCS CTpaTeriuHi
napTHEPH 1S 3a0€3MeUeHHsI CTa0lTbHOCTI Ta KOHKYPEHTOCTIPOMOKHOCTI.

e  onTHUMI3allig BUPOOHUIITBA;

Leit eranm monsrae y BHU3HAYCHHI ONTHMAJbHMUX MPOIECIB BUPOOHMIITBA Ta IXHIN
aBTOMAaTH3aIlil JJIs 3HM)KCHHS BUTPAT 1 301IbIICHHS MMPOIYKTUBHOCTI, @ TAKOX B OMTHMI3aIil
PiBHIB 3amaciB I yHUKHEHHS HAAMIPHOTO a00 HEIOCTaTHHOI'O YTPUMaHHs TOBapiB.

e cdeKTHBHE IUTAHYBaHHS OCTa4aHb Ta AUCTPUOYIIIT;

Ha ipomy etami HeoOX1qHO:

- TOYHO TUTAaHYBATH OOCSTH Ta CTPOKH ITOCTAYaHb;

- aJanTyBaTUCSA 0 3MiH B pealbHOMY Yaci JUIsl ONTHMI3allii MocTayaHb Ta peakiii Ha
PUHKOBI 3MIHH.

®  yOpaBIiHHA BITHOCHMHAMU 3 MMOCTaYyaJIbHUKAMH Ta 3aMOBHUKAMH;

YrpaBiiHHA BiTHOCHHAMU 3 MMOCTavyaJbHUKAMU Ta 3aMOBHUKAMU TOJISTAE Y PO3BUTKY
epEeKTUBHUX B3a€MUH i 3a0e3ledeHHs HAWBUTIOHIIIMX YMOB TIOCTadaHHSI Ta Y
3a0e3meueHH1 BUCOKOTO PiBHS 00CITYTOBYBaHHS I 3a/I0BOJICHHS TOTPEO KITIEHTIB.

e  BIIPOBA/KEHHS IHHOBALIN Ta HU(PPOBUX TEXHOJOTIH.

175



ISSN 2664-262X Central Ukrainian Scientific Bulletin. Technical Sciences. 2024. Co1.9(40), Part I

Jlnist oKpaIieHHsT TPo30pocTi Ta €PeKTUBHOCTI JIAHIIOTA MMOCTAYaHHS aKTyaJbHUM €
BUKOPUCTAHHS 1HHOBAIIIWHUX TEXHOJOTIH, Takux sK iHTepHeT peuei (loT) Ta OmokueiiH, a
TaKOX aHami3 JaHux [2, 14].

3) IlporHo3yBaHHS TOINUTY € BAXKJIWBOI CTPATETIYHOIO CKJIAIOBOIO JIOTICTHKH Ta
YIpaBIiHHS JIAHIIOTOM MOCTa4aHHA. BOHO 03BOJIs€ MiANpPUEMCTBAM €(PEKTUBHO IJIaHyBaTH
BUPOOHHMIITBO, TOCTAYaHHS Ta PO3IOIi] TOBAPIB.

[Iporuo3yBaHHs BKJIIO4ae B ceOe:

e 30ip Ta aHaNi3 ICTOPHYHUX MAHUX MPO MpoAaxi (0OCSATH MPOJaXiB B TEBHI
nepiojif, Ce30HHICTh, TEHJCHIIIT Ta BILTUB 30BHIIIHIX ()aKTOPiB);

e BH3HAUYeHHA (PaKTOpiB, IO BIUIMBAIOTH HAa MOMUT. [meHTHdIKalis 30BHIMIHIX
YUHHWKIB, TaKWX SIK CKOHOMIYHI 3MiHH, 3MIHM y CMakKaX CIIO)KHBadiB, MapKETHHIOBI
KaMIIaHii, 10 MOXKYTh BILUTMBATH Ha MOIUT;

e BuOip METONIB MPOTHO3YBaHHS (KIIBbKICHI (KUIBKICHI MOJIENI, YacoBi PAIU) Ta
AKICHI (€KCTIEpTH1 OLIHKH, (POKYC-TPYIIN) JIJIsl TOYHOT'O IPOrHO3YBAHHS;

e  OIliHKAa HEBM3HAYECHOCTI Ta PU3MKIB. BpaxyBaHHS MOXXJIMBUX CIICHAPIiB Ta OIIHKA
PHU3UKIB, MOB'I3aHUX 3 EKOHOMIYHUMHU YU 1HITMMH HEBU3HAUYCHOCTSIMH,

e iHTerpauis TEXHOJOTii. BUKOpUCTaHHS CyyacHHMX aHAJITUYHHUX IHCTPYMEHTIB Ta
TEXHOJIOT1H, TAKUX K MAllIMHHE HaBYaHHS, JIJIsl IOKPAIIEHHS TOYHOCTI IPOTHO31B;

®  TMOCTiiiHE OHOBIIEHHS Ta Kopekuis. [Iporiec mporHo3yBaHHsI IOBUHEH OYTH THYYKUM,
NIOCTii{HE OHOBITIOBATUCS 1 KOPEKTYBATHCS HA OCHOBI aKTyaIbHUX JaHHUX Ta 3MiH Y CEPEAOBHIIII.

4) TaHOBAIll B TPAHCIIOPTHUX TEXHOJIOTISAX MPHUBOAATH 0 (PyHIAaMEHTAIBHUX 3MIH y
cdepi nepeBe3eHb Ta JOoTicTUKU. KITIoYOBHMU acrieKTaMy IbOTO HANpsIMKY PO3BHUTKY €:

®  CIEKTPHUYHI TpaHcmopTHI 3acobu [15]. IIBunkuit po3BUTOK TEXHOJOTINH Oartapei
JI03BOJISIE CTBOPIOBATH €(PEKTUBHI Ta JOBTOCTPOKOBI €JIEKTPOMOO1ITI, 3SMEHIITYIOYH 3aJICKHICTh
BiJl TPAJUIIIITHOTO MAIBHOTO;

e aBTOHOMHI TpaHCHOPTHI 3acobu [16]. BmpoBajkeHHS TEXHOJIOTIH IITYYHOTO
IHTEJIEKTY Ta CEHCOPIB JO3BOJISI€ CTBOPIOBATH aBTOHOMHI aBTIBKH, II0 MOXKYTh CaMOCTIHHO
nepemimmarucs 6e3 yJacTti BOJis;

® Timep3BYKOBI macaxxupchbki jgiTaku [17]. Po3pobka rinep3ByKOBHX TPaHCIOPTHHUX
3ac00iB, sIKI MOKYTh JICTITH 3 BEJIUKOIO MIBUAKICTIO, 3HAYHO CKOPOUYIOUH YaC MOIOPOKEH;

®  BHCOKONIBHJAKICHUI 3ami3HHYHUN TpaHcmopT [18]. BiH 3a0e3nednTh BHUCOKY
MIBUJIKICTH Ta e()eKTHBHICTH NMEPEBE3EHB Ha 3aTI3HUIII;

e aBTOHOMHI apoHu [19]. BukopuctaHHs APOHIB MO3BOJUTH IMIBHAKY Ta TOYHY
JIOCTaBKY TOBapiB, 30KpeMa B BAXKKOJIOCTYITHI 200 BiJIalieH] MICIIs;

e cnpomeHe BinacrexenHs [14, 20]. BrnpoBamkenns loT miast BiACTeXEHHS pyXy
TOBapiB, KOHTPOJIIO YMOB TPAHCIIOPTYBAaHHS Ta ONTUMI3AIlil MapIIPyTiB;

®  BHUKOPHUCTaHHS ambTEpHATUBHUX MajuB [21]. PO3BUTOK eIeKTPUYHUX, BOJHEBUX
Ta COHSYHUX TPAHCIIOPTHUX 3aCO0IB JaCTh 3MEHILICHHS BUKH/IIB;

e  OmokueiiH y sorictumi [14, 22]. BukopucTaHHs TeXHOIIOTIi OJOKYeHH 3a0e3nedye
0e3mneKy Ta BIIKPUTICTh Y JIOTICTUYHUX OMepallisix.

5) HactynHoro mpo6sieMor0 B TPaHCHOPTHIN JIOTICTHI € e(peKTHUBHE CKJIaTyBaHHS Ta
iHBeHTapm3aiiss  [2]. EdextuBHe ckimagyBaHHS ~Ta  IHBEHTapw3allii BU3HAYAIOTh
KOHKYPEHTOCTIPOMOXKHICTB TTIIPUEMCTB. PO3IIISTHEMO KITFOUOBI aCTIEKTH ONTUMI3AIIi] ITUX TPOIIECIB:

e  ABTOMaTH30BaHI CUCTEMH yIpaBiiHHA ckiaagoM (WMS).

3acrocyBanHa cuctreM WMS no3Bosisie BecTH OOJIK TOBapiB y pealpHOrO dHaci,
3MEHIIYIOYH TOMUJIKH Ta CIPOIIYIOYH iHBEHTAPU3ALIIO.

e  Texunomorii mryunoro inrenekrty (I1II).
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Anropurmu I TOYHO MPOTHO3YIOTH MOMMUT, IO JOMOMAarae yrpaBJIsiTH 3allacaMu Ta
3MEHIIIY€ PU3UK MEeperpo1axy abo HecTadi TOBapiB.

e RFID Texnomortii.

BrpoBamkennss RFID wmiTok m03Bossie MBHAKO ineHTH(]IKYBAaTH Ta BiJICTEKyBaTH
TOBapH, MOJETIIYIOYH MPOLECH MPUHMaHHS Ta BUIAYi.

e  OnruMizanis IpocTopy CKIAdy.

BuxopucrtanHs CcydyacHUX TEXHOJIOTIH MPUBOJAUTH JO ONTUMI3allii po3TallyBaHHS
TOBapiB Ha CKJIaJ1l, MAKCUMI3yI0Ul BUKOPUCTAHHS MIPOCTOPY Ta 3MEHIIYIOYH Yac MOIIYKY.

e EdexTrBHA KOMIUIEKTAIiSl 3aMOBJICHb.

Haiimommpenimi cucremu Pick-to-Light ta Pick-to-Voice HamatoTh oneparopam To4Hi
iHCTpyKLii Anmsg 300py TOBapiB, 3MEHIIYIOYM TOMWJIKM Ta MiABHIIYIOYH IIBUAKICTH
00CITyrOBYBaHHSI 3aMOBJICHb.

e  KOHTpOJBL TEPMIiHIB IPUAATHOCTI.

3MiACHIOETHCS 3aBIIIKH 3aCTOCYBAaHHIO MOHITOPUHTOBUX CHCTEM, SIKi BiJICNIJIKOBYIOTh
TEPMIHM TPHUIATHOCTI TOBApiB Ta HAJAIOTh ABTOMATHYHI TOBIIOMJICHHS ISl BYACHOTO
CIUCcaHHs a00 3HIKEHHS I[iH.

e [HTerparis 3 mocTadyalbHUKAMH Ta KIIIEHTAMH.

BrpoBakyroThes €E€KTPOHHI CUCTEMH 3aMOBJICHHS ISl aBTOMaTH3allii B3aemomii 3
NoCTavyaIbHUKAMU Ta KIEHTAMU, 10 CIIPOLIY€ YIPABIiHHS 3aracamH.

e  AHaji3 BeTUKUX OOCSTIB JaHUX B IHBEHTApH3AIlii.

Bukopucrtanns anHamizy BEIMKHUX OOCSTIB JaHUX JIO3BOJISIE BUSBICHHS TCHJCHIIIM,
OINITUMI3AIiI0 CTpATEriii 3amaciB Ta MPOrHO3yBAHHS MOMUTY .

e EHeproeeKkTHBHICTh CKJIAJCHKUX MPUMIIICHb.

Bukopucranus eHeproeeKTUBHUX CHUCTEM OMNaJICHHS, BEHTWIALIT Ta KOHAUIIOHYBaHHSA
NPUBOJIUTH J10 3MEHIICHHS BUTPAT Ta BIUIMBY HA HABKOJIMIIHE CEPEOBHUIIIC.

e [HHOBaIiiiHI 3aCO0M TIEPEBE3CHHS B CKJIA]TI.

3acTocyBaHHS aBTOHOMHHMX POOOYMX MOAYJIB JiS MEpecyBaHHS TOBapiB Ha CKIAIl
3MEHILYE 3aJIeXKHICTh B/l py4YHOI Iparti.

EdexTtuBHe cknaayBaHHA Ta 1HBEHTapu3allisl HE JHINE MiABUINYIOTH €(EKTHBHICTDH
JAHIIOTa TIOCTAaYaHHS, aje W CHPUSIOTh 3HWKCHHIO BUTpAT, YHUKHEHHIO TOMMJIOK Ta
CTBOPEHHIO THYYKHX Ta KOHKYPEHTOCIIPOMOXXHUX O13HEC-TPOIIECiB.

Jnsi  TmomoNaHHA ~Cy4acHHMX MpoOJieM y TPaHCHOPTHIM  JIOTICTHINI  IIMPOKO
BUKOPHCTOBYIOTBCSI MaTe€MaTH4HI METOAM, SIKi JOMOMararTh €(QEeKTUBHO IIiABHILYBAaTH
3arajibHy MPOAYKTUBHICTh CUCTEMHU.

PosrasiHeMo KokHY 13 TTpoaHali30BaHUX MPOOJIEM 1 MPUBEAEMO MaTEMaTUYHI METOH,
K1 MO>KHA BUKOPUCTATH JUIS iX pO3B’sI3aHHA.

MaremMatnuHi METOAM ONTHMI3aIii MapuIpPyTiB BKJIIOYAIOTH AJITOPUTMHU JIIHIHHOTO
nporpaMmyBaHHs, JUHAMIYHE MPOTpaMyBaHHs, €BPUCTUYHI METOH, TEHETHYHI aJlTOPUTMHU Ta
Mozen Teopii rpadis [6, 23, 24].

MopnentoBaHHsT ~ JIAHIIOTa  TIOCTA4aHHS  3IHCHIOIOTH  CHUCTEMH  JIHIHHOTO
IporpaMyBaHHs, CUMYJIALIMHE MOJEIIOBAHHS, METOAM CTOXAaCTHYHOIO MPOTrpaMyBaHHS Ta
JUHAMIYHE TNPOrpaMyBaHHsS, SKi J03BOJIIIOTH aHANli3yBaTH Ta ONTHMI3yBaTH BCl eTamH
MOCTa4YaHHs BiJ] BAPOOHUIITBA /10 KIHIIEBOTO CHIOKUBava [23, 24].

MareMaTHuHI METOM MPOTHO3YBaHHS IMONKUTY BKJIIOYAIOTh YacOBi Psiid, perpeciiinuii
aHaJji3, METOIM MAIIMHHOTO HaBUaHHS, TaKi sIK HEHPOHHI MEPEXkKi Ta JepeBa pIlIeHb, OLIHKY
PU3MKIB, a TaKoX OaileciBCbKI MoJeni, SKi JO03BOJIAIOTH TOYHO NepeadavyaTtd ManOyTHI
MOTpeOH CIOKMBAYIB HA OCHOB1 ICTOPUYHUX JIAHUX 1 TOTOYHUX TeHEHIIIH [23-25].

MareMaTHuHi METOIM Y BIPOBA/UKCHHI IHHOBAIl B TPAHCIOPTHUX TEXHOJOTISAX
BKJIFOYAIOTh OINTHUMI3aIli0 aJTOPUTMIB JUIsi aBTOHOMHHUX TPAHCIOPTHHX 3aco0iB, aHali3
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BEJIMKMX JAHUX JJIS MOKPAIIEHHS TPAHCHOPTHUX MEPEX, MOJEIIOBAHHS Ta CUMYJIALIIO IS
TECTyBaHHS HOBHX TEXHOJIOTiH, a TAKOXX METOAM MAaTEeMAaTHYHOI CTATHCTHKH IJIS OLIHKH
e()eKTUBHOCTI BIPOBAHPKCHUX 1HHOBAIII [23-25].

MarematnuHi MeTOau y €(EeKTUBHOMY CKJIaJyBaHHI Ta IHBEHTapu3allii BKIIOYAIOThH
QITOPUTMHU ONTHUMI3AII] AT PO3MOJUTY CKIAJCHKUX MPUMIIIEHb, MOJEINI MPOTHO3YBAaHHS
MOMUTY JUIsl TOYHOTO IUIAaHYBAaHHS 3amaciB, METOAW JIHIHHOTO Ta JHUHAMIYHOTO
nOporpaMmyBaHHs JUIS YIPaBIIHHS 3alacaMM, a TaKoXK CHUMYJLALIMHI MoOJeni Ui aHallizy Ta
MOKpAIICHHS CKIAJChKHUX omepariit [23-25].

Puc. 1 y3aranbHioe npo0jaeMu TPaHCIIOPTHOI JIOTICTUKM Ta MaTeMaTHYHI METOJH, 10
JI0NIOMAararoTh iX po3B’si3yBaHHIO.

OIITHMI3aLlis MOJICTIFOBaHHS | | MPOTHO3YBAaHHS || BIPOBAKCHHS eeKTUBHE
MapIIpyTiB JaHIIoTa MOTIUTY inHoBariii B TT | | ckiagyBaHHS Ta
IMOCTaYaHHSA IHBEHTapu3aIlis
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JIHIAHE IIporpaMyBaHHS
JUHAMIYHE ITPOrpaMyBaHHs
E€BPUCTUYHI METOIH
FEHETHYHI aJITOPUTMH
Mojielti Teopii rpadin
CUMYJISIIiHE MOJEITIOBAHHS
perpeciiHuil aHai3
MalIdHHe HaBYaHHs
OIIHKA PU3HKIB
OaiieciBChbKI MO€el
MaTeMaTHYHa CTaTUCTUKA

Pucynok 1 - CyuacHi npo6ieMu TpaHCIIOPTHOT JIOTICTUKY Ta MaTeMaTHYHI METOJIH,
10 A0TIOMAraroTh iX po3B’sI3yBaHHIO
Hoicepeno: pospobneno agmopamu

Sx BugHO 3 puc. | HaWOLIBII 3aTpeOyBaHUMHU METOJAMU € JIIHIMHE IPOrpaMyBaHHS,
sIK€ BITHOCUTBCS JI0 KaTeropii CTAaTUYHUX METOMAIB ONTHMI3allii, TMHAMIYHE MPOrpaMyBaHHS,
a TaKOX CUMYJISIIITHE MOJICITIOBaHHS Ta METOAM MAIIMHHOTO HABYAHHSI.

BucHoBku. Y po6oTi mpoaHani3oBaHO MPOOJIEeMH TPAHCIOPTHOI JIOTICTHKH Ta ii
B3a€EMO3B'SA30K 13 MaTeMaTUYHHUMH METOJaMH, IO iX PO3B’sA3yI0Th. BuuiieHo Meroaw, sKi
HaifyacTilie BHUKOPHUCTOBYIOTHCSI y TPAHCHOPTHI JIOTICTHII: JIiHIHHE 1 JAMHaMi4yHe
NpOTrpaMyBaHHs, CUMYJISIIITHE MOJETIOBAHHS, METOIU MAIIMHHOTO HABYaHHS. 3 aHami3y
npo0JieM TPAHCIOPTHOI JIOTICTHKHU, BUIHO, IO CydyacHI TexHousorii, taki sk LI, iaTepuer
peuelt, OJOKYEHH Ta aHaNi3 BEIMKUX JaHUX, CTAIOTh KIFOYOBHUMH €JIIEMEHTAMH ONTHUMI3allii
JOTICTUYHUX BUpilIeHb. BrpoBaykeHHs IHHOBALIN Y TPAHCIIOPTHO-JIOTICTUYHUX CHCTEMaX €
HEOOXITHUM JJIsI BUPIIIEHHS TTPOo0IeM Ta 3a0e3MeUYeHHs] KOHKYPEHTOCITPOMOXKHOCTI. 3MIHH Y
CBITI EKOHOMIKH, TEXHOJOTI Ta CHOXMBYMX YyNOJ00aHh BU3HAYAIOTH HEOOXITHICTH
MOCTIMHUX 3MiH Ta IHHOBAIIIi B TPAHCIIOPTHIH JIOTICTHIII.
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Analysis of problems and mathematical methods for their solution in transport logistics

The article examines the importance of transportation for a country's economic development in a
globalized world. Transportation is the foundation of supply chains, ensuring the efficient movement of goods,
materials, and people, which contributes to global trade, economic growth, cultural exchange, and social
integration. The efficiency of transportation technologies is a key factor in successful logistics, where
mathematical methods play an important role. The aim of the article is to analyze contemporary issues in
transportation logistics and the application of mathematical methods to solve them.

The paper addresses issues such as route optimization, supply chain modeling, demand forecasting, the
implementation of innovations in transportation technologies, efficient warehousing, and inventory management.
Route optimization is critically important for reducing transportation costs and increasing transportation
efficiency, which directly impacts economic indicators. Supply chain modeling helps to understand and improve
the interaction between different participants in the logistics process, contributing to the creation of more
resilient and adaptive supply systems. Demand forecasting is necessary for resource planning and avoiding
shortages or surpluses of goods. The implementation of innovations in transportation technologies, such as
automation and the use of drones, opens new opportunities for enhancing the efficiency of logistics processes.

The application of linear and dynamic programming methods allows for finding optimal solutions under
complex conditions of uncertainty. Simulation modeling helps study various scenarios and their impact on
logistics processes. Heuristic methods and genetic algorithms are powerful tools for finding approximate
solutions in cases where exact methods are inefficient. Machine learning methods enable the processing of large
volumes of data and making predictions based on historical data, significantly improving the accuracy of
managerial decisions.

The article's conclusions emphasize the need for a comprehensive approach to solving transportation
logistics problems, which includes the integration of the latest mathematical methods and innovative
technologies to achieve high efficiency and competitiveness in the modern conditions of globalization.
mathematical methods, transport logistics, transport technologies, demand forecasting, supply chain, route
optimization, innovations in transport technologies

Ooeporcarno (Received) 17.04.2024 Ilpopeyenszosano (Reviewed) 16.05.2024
Ipuiinamo 0o opyky (Approved) 26.06.2024

181



