inflation appeared and access to food was reduced in countries dependent on imports,
duplication of control procedures was created in Ukraine and European countries, and
everything else, the protests of European farmers were added. Our state had sanctions
from neighboring countries on the import and transit of Ukrainian grain, cargo
owners suffered huge losses, there was no profit from the sale of grain and, as a
result, the fall of the Ukrainian gross domestic product.

In sea transportation, additional costs appeared due to vessel downtime and the
cost of storing goods before transshipment at sea terminals increased. Ukrainian grain
had to face the limited capacity of European ports, in connection with which, there
were queues of wagons on the approaches to European ports. In turn, the workload of
Ukrainian ports was less than 50%. In the Bosphorus Strait, a line of ships artificially
created by Russia has appeared, the waiting for the inspection of which is from 2 to 5
weeks.

At the same time, it quickly became clear that neither the Ukrainian nor the
European railway infrastructure was ready to receive and handle the available volume
of cargo from Ukraine. On the railway, additional costs arose due to idle wagons
gueuing at the border of Ukraine with the European Union and the inability of transit
railway stations to process the increased wagon traffic. In addition, small railway
terminals on the territory of the European Union, different widths of railway lines in
Ukraine and Europe, the initial lack of integration between the railway structures of
Ukraine and neighboring countries, as well as the lack of wagons from European
railway carriers have led to a number of problems.
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[IparneHHss 10 TOYHOTO MOJEIIOBAHHS PO3TOHY aBTOMOOWUIS B PI3HUX yMOBaxX
PyXy Ma€ Ba)JIMBE 3HAYEHHS B rajy3l TPAHCIOPTHOTO TUIAHYBAaHHS Ta JOPOKHBOI
Oesrneku. Y mboMy HampsiMy B PI3HOMaHITHUX CHEIaTbHUX TOCHTIKEHHIX OTPUMAHO
NEBHUM EeMIIPUYHUI Martepiai, oOpoOKa SKOro mpuBeia [0 IMOSBU MOAeNen
MOCTIMHOTO Ta JIIHIMHO YOHMBaKO4oro npuckopenHs [1, 2].

Mopnenb MOCTIHHOTO MPUCKOPEHHS € HAWNPOCTIIIMM BapiaHTOM MOJENIOBAHHS,
TaK SIK y HIA OPUITYCKAETHCS, 10 MPUCKOPEHHS aBTOMOOUISI HE 3MIHIOETHCS 3 4aCOM 1
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0 BUKOPHUCTOBYETHCSA MJII HAOYHOTO OMHUCY pO3roHy aBTomoOuts. Ilpoctora Ta
JIETKICTh Y BUKOPHCTAHHI POOJATH L0 MOJENb MPHUBAOIUBOIO I IMOYAaTKOBHUX
po3paxyHKiB. BoHa 103BOJIsI€ MIBUKO OLIIHUTU CEPEIHE MPUCKOPEHHS, SIKE € €IMHUM
il mapamMeTpoM, Ha OCHOBI EMIMIPUYHHUX JaHUX. AJie 11 MOJEIb € HAATO CIPOIICHOIO 1
HE BpaxoBy€ pealbHUX (PAKTOPIB, TaKWUX SIK MPUCKOPEHHWH BIUIMB CHJIW TEPTS Ta
aepPOIMHAMIYHOTO OTOPY 31 3pOCTAHHSIM IIBUIKOCTI, III0 OOMEXY€E 11 BUKOPUCTAHHS
JUTSI MOJICTTIOBAHHSI PyXy IIBUIKICHHX TPAHCIOPTHUX 3acO0IB, SIKUMH € OUIBIIICTH
aBTOMOOLIIB.

Mopens JiHIMHOTO yOMBaKOYOro MPUCKOPEHHS J03BOJISE€ HAOIU3UTH 3aJICKHICTh
70 pealbHUX MapaMeTpiB PO3rOHYy, TaK SIK BPaXxOBY€ 3MEHIICHHS MPUCKOPEHHS 31
3pOCTaHHSM IIBUAKOCTI. Y Hill nepeadadaeThes, M0 MPUCKOPEHHS 3MEHIIY€EThCS Bl
MOYAaTKOBOTO 3HAYEHHS, SIKE € MEepIIuM ii MmapameTpoM, 10 HYJsl IpH JOCATHEHHI
MaKCHUMAaJIbHOI IMIBUAKOCTI, 3 MOCTIHHUM TeMmmoMm (Ipyruil mapamerp mojeni). Ls
MOJIEb OUTBII pealiCTU4YHa, HIXK MOJEIbh MOCTIHHOIO MPUCKOPEHHS, aje BOHA BCE
OJIHO Jemo oOMeXeHa B 3/JaTHOCTI BPaxyBaTH CKJIAJHI YMOBHU PyXy Ta AUHAMIKY
po3rony. OCHOBHMI 1i HENONIK TNOJIATae B TOMY, IO B paMKax L€l Mojen
MaKCUMaJbHa MIBUJIKICTh PyXY, SIKA BU3HAYAETHCA ii MapaMeTpaMH, HIKOJIU HE MOXKE
OyTH JOCSTHYTa 32 00OMexeHHH Jac. Lle cyTTeBO yCKIIaqHIO€E OLIHKY ii MapaMeTpiB Ha
OCHOBI peajbHUX JJaHUX MPO Yac PO3TOHY 3 MICLS Ta MOJAJBIIOr0 CTAJOro pyxXy Ha
MIEBHY BIJICTaHb 1 MPU3BOJUTH A0 TOTO, IO HapamMeTpyu MOAEN MOXJIMBO OLIHUTH
JIMILIE OMIOCEPENKOBAHO — YEpe3 3AJICKHICTh MPOMIEHOTO 3a EBHUIN Yac NUIAXY, X04a
IIYKaHOO B JAHOMY BHUIIAJIKy € 3BOPOTHA 3aJIEKHICTh, Yacy BiJI IIUISIXY.

[Tormpu omwmcaHl HEAOJIKHA, MOJEN IOCTIMHOrO 1 JIIHIMHOrO YOHMBaKOUOIo
IPUCKOPEHHSI 3aJIUIIAIOTHCS MPUIATHUMU IS TTOJAJBIINX PO3PAXYHKIB Yacy 3CYBY
MOYaTKIB IUKIIB Yy IUIaHAX KOOPJWHAI, SKIIO BPaXOBYBaTH BHUSBJICHI 0COOJIMBOCTI
IIUX MOJIEJIel IpU po3paxyHKax Ta OIIHII iX pe3yNbTaTiB. AJie TyXe MepCrleKTUBHUM
BUTJISIJIA€ TAKOXK TMOMIYK aJlbTEPHATUBHUX 3aJICKHOCTEM MIXK MPUCKOPEHHSIM 1
IIBUAKICTIO pyXy. HasBHICTb [AEKIIbKOX albTEPHATUBHUX MOJENEH pPO3rOHY
MOIIMPUTh MOKJIMBOCTI MPOEKTYBAJIBHHUKIB y HANAIITYBaHHI IUIAHIB KOOpPJAWHAI]
BIJIMOBIAHO 10 MiclIeBUX ocoOnuBocTer. [Ipore BakinBO, 1100 BIACTUBOCTI IMX
aNbTEPHATUBHUX MOJIENIE BPaxoOBYBajlu 3aKOHOMIPHICTh yOyBaHHS HPHUCKOPEHHS
MIpH HiABUIIEHH] IBUAKOCTI pyXy TPaHCIIOPTHOTO 3ac00y.

OnHi€l0 3 OYEBUIHUX AJTBTEPHATHUB JIIHINHOT MOJEl € TrinepOosiyHa MOJelb
yOMBaIOYOTO MPUCKOPEHHS, SIKa BPAXOBY€E 3MEHIIIEHHS MPUCKOPEHHS 31 30UTBIIEHHSIM
MIBUAKOCTI 3aBASKM 1i pO3TAllyBaHHIO B 3HAMEHHUKY Mojeii. Bukopucranss
rinepOoMiyHOi (QYHKIN MIBUAKOCTI JJIi MATEMaTHYHOTO OMKCY I[hOTO MPOIIECY
3a0e3nedye OiIbIN THYYKHA 1, MOKJIMBO, ORI TOYHUM MIAXIT 10 MOJICITIOBAHHS
posrony. Ilo-mepie, BOHa HE Mae€ 3>KOPCTKOIO OOMEXKEHHS Ha MaKCHUMAaJIbHY
HIBUJAKICTh PYyXy, fKa 3pOCTa€ MPOTATOM BCHOTO MPOIECY PO3TOHY 10 OyAb-sKOi
IIBUJIKOCTI, TO-Ipyre BOHA HaJa€ MOXJIHUBICTh 0€3MOCEPEeIHHOT0 BHU3HAYEHHS
napaMeTpiB Ha OCHOBI 3aJIEKHOCTI Yacy MOJOJaHHs TPAHCIOPTHUM 3acO00M TEBHOL
BijicTaHl. Bece 11e 3aramoM migBHINY€ TOYHICTh HaJAIITYBaHHS MOJEl 1 pPO3IIUPIOE
MO>KJIMBOCTI MIPOEKTYBAJILHUKIB y MOUIYKY HaWKpaIloi 3aj1eXHOCTI TpU PopMyBaHHI
m1aHiB KoopauHaiii. O HaK BaXJIMBO MaM'siTaTH, 10 TIPU OIMUCI PEaTLHOIO MPOIIECY

170



PO3rOHY TPAaHCIOPTHUX 3ac001B, CIiJ TAKOX YBaXKHO CTABUTHCS JO BUKOPHCTAHHS
rinepOoIIYHOT MOJIEN1, He3BaKaI0uX Ha 11 MOTEHITIITHI MOMKIJIUBOCTI.

HacTynHoro anpTepHAaTHBOIO cepell MOJEeil pOo3roHy Moke OyTH MOKa3HHUKOBA
¢yHKIS, B SAKIM MIBUAKICTh PYyXY BiIIrpae pojb TMOKAa3HUKA CTYMEHIO TpHU
nocTiiiHOMy napaMeTpi pyHKIi, TOAl AK y rinepOoiyHiil GyHKIIT pomi po3moAiieH1
HaBIIaKH, TOOTO MIBUAKICTh € OCHOBOIO CTaTEYHOI (PYHKIIIT 3 MOCTIHHUM MapaMeTpoM
— MOKa3HUKOM cTyneHo. [loka3sHukoBa Mojens 3abe3rnedye iHI TeMIH yOUBaHHS
IMIPUCKOPEHHSI TIPU PO3TOHI HIXK TinepOoJiiuyHa, M0 TaKOX IOIIUPIOE MOXKJIHUBOCTI
IIPOCKTYBAJILHUKIB Y TIOLIYKY HaMKpamioi 3ajeXHOCTI mnpu (OpMYyBaHHI IIJIaHIB
KOOpAMHALIT JJI1 BpaxyBaHHS 3MIHM IPUCKOPEHHS BITHOCHO 4acy Ta HIBHUAKOCTI.
OpmHak mmapaMeTpy MOKa3HUKOBOI MOJIEIN, TaKOX SK 1 JIHIAHOT MoJiell yOyBar4oro
IOPUCKOPEHHS, MOXJIMBO OLIHUTU JIMILIE ONOCEPEIKOBAHO — YEpe3 3aJEeKHICTb
IOPOMACHOIO 3a NEBHUM Yac HUIAXY, 110 JIEHIO HOTIPIIye TOYHICTh iX OLIHKU. Aue il
TaK0>X MOYKHA BUKOPHCTOBYBATH B MPAKTUYHUX IISX JIJIsI MOJICTIOBAHHS Yacy 3CYBY
MOYaTKy UKIIIB y TUIaHaX KOOPIMHAIIII.

JInst BCix UX MoJieNiel 3a I0MOMOI'00 METO/1a HaMEHIIIUX KBaJIpaTiB HEOOX1AHO
CTBOPHMTH BIAMOBIAHUI MaTeMaTUYHHUM armapat OL[IHKU MMapaMeTpiB KOKHOI MOJIEN Ha
OCHOBl CIIOCTEPEKEHb 33 YacOM IMOJAOJAHHA pEalbHUX JUISHOK PI3HUMHU
TpaHCHOPTHUMHU 3acoOamu. Lle 103BOIUTH OOIPYHTOBAHO OOMpATH Yacy 3CYyBY IS
IJIaHIB KOOPJAMHALII Ccepel pPI3HOMAHITHHX OI[IHOK, OTPMMAaHHUX 3 HaBEJIEHUX
MOJIENIeH, 3 BpaXyBaHHSM OCOOJIMBOCTEHN KOYKHOI TUISTHKU MEPExI.
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