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AHOTALIA

Jlana poOota BkIoyae B cebe 12 cmaiiaiB mpeseHTanii, 85 apkymriB
MOSICHIOBAJIbHOI 3amucku (opmaty A4, mo BkiItouyae 24 pucyHka, 1 Tabmuio, 20
JTTEPATYPHUX JKEPEIL.

KawuoBi caoBa: pos3kiag moi3fiB, MacaXUpOIOTIK, MIXKHAPOJIHI
NIEPEBE3CHHS.

KBanigikarmiitny poOOTy MNpPUCBAYEHO ONTUMI3ZAlii pO3KIAAY pPyXy
MDKHAPOIHUX MOI3/1B 32 HAMPSMKOM 3 ypaxXyBaHHSIM IOMUTY MACaXKUPIB.

OO6’eKTOM JIOCHI/DKEHHSI € OpraHi3aimiss pyxy MDKHapOJHHUX IIOI3IiB 3a
HaMpsSMKOM 3 ypaxyBaHHSM IONUTY HacakKupiB.

MerToto € onTuMizaiist po3KiIaxy pyXy MiKHAPOJHHUX TMOi3/1iB 32 HANIPSIMKOM
3 ypaxyBaHHSM MOIUTY MAaCaXHpiB NPU KOJIMBAHHIX HOro 3HauYeHHS y yaci 3
BUKOPHCTAHHSIM €JIEMEHTIB IHTEJIEKTyaTbHUX TEXHOJIOT1H.

JUis  [OCSATHEHHs  IOCTaBlIeHOI 3afgadi  Oyslo  BHUKOHAaHO  aHami3
Maca)kKUPOIMOTOKY MIKHApPOJHOTO CIIOJIYYEHHS Ta peasisaiii Micip y moi3gax, 3
METOI0 TMOAANBIION0 PO3YMIHHS KOJIMBAHHS MIKHAPOJHOTO IMACAXKUPOIOTOKY Y
yaci Ha HampsiMKax Oysio oOpaHO ajganTaliifHy MOJeb IMPOTHO3YBAHHS, J€ TPHU
PO3paXyHKY KIJIBKOCTI MAaCa)KUpiB BUKOPUCTOBYBABCS JBOMApPAMETPUUYHUNA METOJ
€KCITOHEHIIIMHOTO 311aJKYBAaHHS, TAaK0XK OyJIO IPEICTaBICHO MO/IENb PSIMYBaHHS
MOI3/IOTIOTOKY Y TACaXUPCHKOMY CIIOJYY€HHI 3 M[UIBOBOIO (QYHKIIEH 1
BIJIMOBITHUMU OOMEXKEHHSIMU. JI7s BHpIlIEHHsS 3aBJaHHS 1HTEJIEKTYaJIbHOTO
YIPaBIiHHSA 3aMpPOMOHOBAHO IMITAIIHY MOJENbh 3 TMOMAJBIIOK ONTUMI3AIIEI0
napameTpiB, IO IMITY€ JIOTIKY TPUUHATTS PIIIEHh Ta € OCHOBOKO JUISI CUCTEMHU
MIATPUMKHA TPUUHSATTS PIlLIEHHS ONEPaTUBHOIO MpaliBHUKA. TeXHIKO-eKOHOMIYHA
OLIHKA pe3yJbTaTiB MOJEIIOBAHHS JoBella €(QEeKTUBHICTh 3alpOorOHOBAHOI

TEXHOJIOTI.



ANNOTATION

This qualification work includes 12 presentation slides, 85 pages of A4
explanatory note, including 24 figures, 1 table, and 20 references.

Keywords : train schedule, passenger flow, international transportation.

The qualification work is devoted to optimizing the timetable of
international trains by direction, taking into account passenger demand.

The object of the study is the organization of the movement of international
trains by direction, taking into account passenger demand.

The goal is to optimize the schedule of international trains by direction,
taking into account passenger demand when its value fluctuates over time, using
elements of intelligent technologies.

In order to achieve the given task, an analysis of the international passenger
flow and realization of seats in trains was performed, in order to further understand
the fluctuation of international passenger flow over time on the directions, an
adaptive forecasting model was chosen, where the two-parameter method of
exponential smoothing was used to calculate the number of passengers, a train flow
routing model was also presented in the passenger connection with the target
function and the corresponding restrictions. To solve the task of intelligent
management, a simulation model with further optimization of parameters is
proposed, which simulates the logic of decision-making and is the basis for the
decision-making support system of an operational employee. The technical and
economic assessment of the simulation results proved the effectiveness of the

proposed technology..portation.
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Beryn

Cucrema oprasizamii Haca)kKUPChKUX MDKHAPOJHUX IE€PEBE3€Hb Ha
3aJII3HUYHOMY TPAHCIOPTI B YMOBaxX PHUHKY BHPINIYE KOMIUIEKC COLIAJIbHUX,
(YHKIIOHATLHUX, €KOHOMIYHUX Ta TEXHOJIOTIYHUX 3aBJiaHb, CIPSIMOBAHUX Ha
HiIBUIIECHHS €(DEKTHUBHOCTI Ta SKOCTI 00CIyroByBaHHs macaxupiB. HeoOXigHiCcTh
PO3BUTKY MDKHAPOJHUX 3aTI3HUYHUX MACAKUPCHKUX IepeBe3eHb 00yMOBJIECHA
Hacamrepes Oe3nmepepBHUM 3pOCTAaHHSAM MOOUIBHOCTI HACENEHHS, MiJIBUILEHHSIM
€KOJIOTIYHOCTI MAacCOBHUX BH/IIB TPAHCIIOPTY.

AKTYanbHICTh TEMHU.

3a ganumu  "Ykp3amizHuIi", 1[I0 TOPIBHAHO 3 TOKa3HUKaMHU [0
NOBHOMAcCHITA0HOTO  BTOPTHEHHS, OOCSTM  MACAKUPCHKUX  MDKHAPOJAHHUX
nepeBe3eHb 3pociiu y 9 pasiB Ta OyJio 3amylieHo 5 HOBUX MapHIpyTiB 10 €BpOIH.
[Ipu 3HAUYHOMY KOJHMBAHHI TMACAKUPOIMOTOKY, 30KpeMa B MIXKHAPOJHOMY
CIIOJIyY€HH1, BUHUKAE HEOOXIJHICTH CBOEYACHOTO 3a0€3MEYEeHHS ONMTHUMAaJIbHHX
yMOB (DYHKIIIOHYBAaHHS 3aJIi3HUYHOI TPAHCIOPTHOI cucTeMu. OIHUM 3 BasKIMBHX
YUHHUKIB TIOKPAIIEHHsS TMEeBHUX TOKA3HUKIB Ta IMIJBUIIEHHS CTIMKOCTI Ta
peryJspHOCTI poOOTH 3aTI3HUYHOIO TPAHCIOPTY € OMTUMI3ZAISA PO3KIALY PYyXy
MDKHApOJHUX TOI3/1B 32 HANPsIMKOM 3 YpaxyBaHHSM IOMMUTY Maca)XupiB,0TKe
BUHUKA€ HEOOXITHICTH PO3POOKM MOJENl IMPOCYBAaHHS MACaKUPOIOTOKIB, IO
BpaxoBye€ 1IX KOJMBaHHA 3a yacoMm. Ilpu 1pOMy BHHHMKAae HEOOXIIHICTh
TEXHOJIOTTYHOT MOJIepHI3allli CHCTEeMM YIpPaBIIHHS MEPEBI3HUM IMPOLIECOM, sKa
nependavyae po3poOKy, BIPOBAKEHHS, Ta YJAOCKOHAJICHHS HOBMX TEXHOJOTII, 110
BIJIMIOBI/Ia€ CydYaCHUM BUMOTaM.

Mertoro € onTumizanis po3KiIagy pyxXy MIKHAPOJHHUX IMOi3/1iB 32 HAPSIMKOM
3 ypaxyBaHHSM IOMHUTY MACAKUPIB MPU KOJIMBAHHIX HOro 3HAYEHHS Yy dYaci 3
BUKOPUCTAHHSAM €JIEMEHTIB IHTENeKTyalbHUX TexXHoJjorii. Jlns nocsrHeHHs

MOCTaBJIEHOI MeTH Tpeba 0yJI0 BUPILIUTH HACTYIIHI 3aBJIaHHS:



- aHaJII3 MACAXKUPOIMIOTOKY MIXKHAPOIHOTO CIOJIYYeHHS Ta peajtizallii Miclb y
rnoi3aax;

- TPOTHO3YBAHHS MACAaXUPOTOTOKY y MDKHApPOJHOMY CIIOJIY4€HHI Ha
HaTPSMKY;

- YJIOCKOHAJIEHHS 1ICHYIOUOi TEXHOJIOTii oOpraHizaiii MacaXxuporoTOKiB
IUIIXOM  BIPOBAPKEHHS CHUCTEMH MIATPUMKH  TNPUUHATTS  pillIeHb Ha
aBTOMATU30BaHE poOOYE MICIIE BIMOBITHOTO MPAIIBHUKA;

- 00IpYHTYBaHHSI €KOHOMIYHOT JIOLLJIBHOCTI 3aIPOTIOHOBAHUX 3aXO/IIB.

O0’ext pocmiymkeHHs. Oprasizamis pyxy MDKHapOJHHUX TIO3IIB  3a
HAMPSMKOM 3 ypaxyBaHHSM IONUTY NacakupiB

[Tpenmer nocmimkeHHs. TeXHONOrIS YHOpaBlIiHHA IPOLECOM IPOCYBAaHHSA
MacaKUPOIMOTOKIB HA 3aJI3HUYHIN Mepexki B MIXKHAPOTHOMY CIIOJTy4YEHHI

EneMeHTH HayKoBOi HOBHM3HHU. 3alpONOHOBAHO MOJENIb pPO3pPaxyHKY
HEOOX1JHO1 KUJIBKOCTI BaroHiB, @ TaKOXX JOLIJIBHICTh 3yMIMHOK HA HAINPSMKY, JJIs
3a0e3MeyeHHs] MAaCaKUPOIMOTOKIB ~ MIXKHAPOJHOTO  CIOIY4YEHHS Ha  OCHOBI
BUKOpHUCTaHHs Tporuosy. [loOynoBaHo imiTamiiiHy MoJenb  MACaXKMPCHKHUX
MOT3/IONIOTOKIB HAa HANpPsMKY 3 BIAMOBIAHOIO JIOTIKOIO Ta TapamMeTpaMH, 10
J03BOJISIE BXKE HA CTaJlii IUIAaHYBAHHS ONTHUMI3YBaTH OOpPOOKY Maca)XMpPOIOTOKIB
MDKHAPOJIHOTO CIIOTYYESHHS.

AHani3 momepenHiX JOCHDKeHb Ta nyOmikamiii.  BnpoBakeHHIo
iH(OpMAIIHHUX CUCTEM Ta TEXHOJOTIH y TEPEeBI3HHH MpOIEeC B OCTAaHHI Yacu
npuaiseThes 6arato yBaru B poborax M.1. [lanbka, T.B. byreko, JI.B. JlomoTbKa,
O.A. ManaxoBoi, A.B. [Ipoxopuenka, O.B. JlaBpyxiHa Ta IHIIUX BUECHUX.

B xoni miaroTtoBku Ta BUKOHAHHA POOOTH aBTOPOM Oyja BUKOpPUCTaHA
iHpOpMaIlis, y TOMY YHCI TEKCT, METOJUKH TPOBEICHHS aHai3y, JOCHIKEHb,
BU3HAYEHHS MEBHUX XapaKTEPHUCTHUK, ITAPAMETPIB Ta BUXITHUX JaHUX, PO3PaXyHKIB
TOIO, SIKI MICTUTBCS y Jkepenax [1-20], HaBeaeHUX Yy CHUCKY BUKOPUCTAHUX

JDKEpelL.



[TyGmnikamii. KinpkicTh HayKOBHX Ipalb 10 TEMATULl JaHOI BMITyCKHOT
KBasTi(iKaiiftHOi poOOTH BIANOBIa€ HOPMATUBHUM BUMOTAM IIOAO HPUCYIKEHHS

kBasigikarii marictpa [1].



BucHoBku

1. V poGor 3xilicHeHO aHami3 KUIBKOCTI MAaCaXHPChKUX TOi3/iB
MDKHApOJHOTO HAMpsIMKY 3 MOJAJIBLION JIHIMHOI anpoKCHUMAIIE€l0 JaHUX 32
JIOTIOMOTOI0 METO/ly HAaWMEHIIMX KBaJpaTiB y I1'ITOMY CTYIEHI Ta 3HalJeHO
(GyHKIIIO y, SIKa OMUCYE peaii3allilo MiCllb Yy MOi3/laX Ta BaroHax MIKHApOJIHOTO
cniosrydeHHs 3a nepion 2016-2023 pokw.

2. 3 MeTOI0 paliOHAJIBHOIO BUKOPUCTAHHS MACAXUPCHKUX TOI3/1B
MDKHApPOJHOTO CHOJYYEHHS MPHU KOJIMBAHHSIX IMACaKUPOIOTOKY y 4aci y poOoTi
OyJ10 BUKOHAHO aHaJIi3 MAaCAXUPOIIOTOKY MIKHAPOIHOTO CITOJIYUYEHHS Ta peari3altii
MiCIlb Yy TOi3/1aX, 3 BUKOPUCTAHHSIM METOAY EKCIOHEHI[IHOIo 3IJIa/DKyBaHHS 3
ypaxyBaHHsiM TpeHay (Merox Xosbra (C.C. Holt)) abo nBomapamMeTpu4HOro
METO/y €KCITOHEHIIIIHOTO 3IJ1a/)KyBaHHs, TO0Y0BaHO MPOTHO3 MAaCAKUPOIIOTOKY
y MI>KHapOJTHOMY CIIOJTyY€HH1 Ha HAMpPSMKY 3 Mi100pOM ONTUMAIBHUX MapaMeTpiB
3rNIAJDKYyBAHHS, 10 JAIOTh HaWMEHIIy IMOMHIKY TMporHosy. Jlis Hao4yHOro
YSBIIGHHSI TIPO TOBEJIHKY JOCIHI)KYBaHOT BHUIIAJKOBOI BEIHMYMHH — KUIBKOCTI
naca)xupis, MOOYI0BaHO HIUIBHICTH Ta (PYHKIIIIO PO3IOJILTY.

3. IlpencraBneHo imiTaliifHy MOJENIb MACAKUPCHKUX TIOI3/0MOTOKIB Ha
HAIpPSIMKY 3 BIMOBIJHOO JIOTIKOIO Ta mapaMmeTrpaMu. Kpim 1iporo 3a pe3yjaprataMu
OINTUMI3aIi] MOXKHA OTPUMATH JJaH1 PO PO3IMOALT NACAKUPOIIOTOKY HOTATAMHU, 10
JI03BOJISIE BXKE HA CTAfll TUIAHYBaHHS BU3HAYUTHU IMYHKTH Ta OOCSITH IOCAIKU-
BUCAJIKU TAaCaXUPIB I KOXKHOTO MMOi37]a OKPEMO, BpaXOBYBAaTH MOYATKOBHM Ta
KIHLIEBUH IMyHKT MPU3HAYEHHS MTaCaKupa.

4. Takox y poboti Oyn0 1moOyAOBaHO IMITAIIIHY MOJIelh. YBECh IMPOIEC
IpEeICTaBICHE JOTIYHUMHU OJOoKamMH, J€ € BXIJHI pecypcu, iX 3alHATICTH Yy
BIZICOTKAX, Yac 0OOpOOKH, Ta BUXIJHHUMI MOTIK. 3 ONTUMI3ALIMHOTO €KCIIEPUMEHTY Y
1200 iTepariii BCTAaHOBJIEHO ONTHMAJbHA KiJBKICTh 3YIMHUHOK, B 3aJI€KHOCTI BiJl

IOIMUTY MaCa>XUpPOIIOTOKY. v nmoaajibmioMy, IIpH KOJIMBaHHI MacCaxnupoIioToKYy,



MO>KHA OTEPATUBHO BU3HAYATH ONTUMAJIbHY KUTBKICTh 3yIMUHOK, KUIBKICTh BarOHIB
Ta 4ac nepecyBanHs. [Ipy He0OX1THOCTI MOXKHA 3a/1aTH ApaMETPU MEePECTaBICHHS
BaroHiB, KUIbKICTh TEXHIYHMX 3aco0iB Ta iHIII. 3a paXxyHOK OINTHUMI3aIli 4acy
NpsSIMyBaHHSI TMACAKUPCHKUX TOI3/IIB Ta y pe3yibTari 3MiHEHHS LBOTO 4acy,
OTPUMAHO MOPIBHAHUMN IpadiK BUXITHOTO Ta ONTUMI30BAHOTO YaCOBOT'O PSAY.

5. ExoHOMIsl B BIPOBA/KEHHSI 1HTEPAKTHUBHOI KOMII'IOTEPHOI CHUCTEMHU
HOIATPUMKH MPUUHATTS PIlIEHb HA IT’ATUN pIK eKCcIuTyaTarii ckiamza 98866 rp. 3a

MPUBEICHUM T1ICYMKOM
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