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AHOTALLIS

flana kpaniQikaiiiiia pobora Bkmouae B cebe 17 cnaiipip npesentauii, 129 apKyuin

nogcmonam,no'l' 3anuckn Gopmaty Ad, wo skmouac 14 pucynkis, 33 TaGnuui, 12
JiTepaTypHuX JuKeped.

gmouosi  cnoa:  PEFIOHAJIbHO-POSMOAUIBYMI  LEEHTP 3A  YYACTIO
gAIBHUYHOIO  TPAHCIIOPTY  TUMY "CYXMH TOPT" , MATEMATHYHA
MOTHETb ~ ®YHKIIOHYBAHHSL ~ LIEHTPY, HECTALIOHAPHHUI TIOTIK
HAJXODKEHHS BAHTAXIB ABTOTPAHCIIOPTOM.

(06’ €XTOM AOCTIDKEHH € MPOLEC OpraHi3aii BAHTaXHHMX 3ali3HUYHHX TIepeBe3eHb 3a
yacTio NOTICTHYHOTO LIEHTPY.

MeTol0 A0CTI[UKEHHS € 0BIPYHTYBaHHs NOUINBHOCTI GOpMyBaHHS Ta po3pobka METOJIiB
ynpasnimm NOTiICTHYHHUMH LIEHTPAMH 32 Y4acTIO 3a/li3HHYHOrO TPAHCTOPTY THITY "CyXHii
nopt" B yMoBax HeCTalliOHapHUX MOTOKIB HAAXOKEHHS BAHTXiB aBTOTPAHCIIOPTOM.

y ksanidikauidnii pobori 3 ypaxysanuam edekry mnepuwioi Mumi, wo 06yMOBIIOE
HecTallioHApHICTh  MOTOKY HAJXOKEHHS BAaHTAXiB AaBTOTPAHCIOPTOM, C(OPMOBAHO
onTHMi3allifiHy MaTeMaTHYHY MOJENb CTOXaCTMYHOrO NporpaMyBaHHs, ska (opmanisye
npotec (yHKLIIOHYBaHHS JIOTICTHYHOTO LEHTpY, "CyXHil mopt", Ta A03BOJAE BHU3HAYATH
ONTHMANBHHI PO3Mip TPAHCTIOPTHOI MapTii B TOHaX a60 B YMOBHHX BaroHax, 4ac ro/iaBaHHs
BaroHiB TiJi HaBaHTaXEHHA 1 Yac MiABOAY JOKOMOTHBa. 3 BHKOPMCTaHHAM anapary
[eHEeTHYHUX AITOPHUTMIB TpPOBEJEHO MPOLEAYPY MOIENIOBAHHA AN YMOBHOIO perioHy
TSKIHHS MIANPHEMCTB J10 3aJ1i3HUYHOI cTaHLiH. OTpHMaHO 3a/1€KHOCTI CyMapHHUX
eKCrUTyaTalliflHMX BUTPAT Ha NepeBe3eHHs BaHTaXYy Bijl BEJIMYMHU TPAHCMOPTHOI NapTii, Lo
HAKOMMYYETLCS Ha JIOTiICTHYHOMY LIEHTpi MPH CTalliOHapHOMY Ta HeCTalliOHapHMX M0TOKaxX
HaJXO/PKEHHs aBTOTpaHCMoOpTy. JloBeAeHo, IO Ui 3aNeXHOCTI MalOTh €KCTPEMYM THIlY-
MiHIMYyM.

CdopMoBaHy ONTHMi3aliifiHy MaTeMaTH4YHY MOJENb Y BMIJIAAI NMPOrPaMHOrO MPOAYKTY
3aNPONIOHOBAHO {HTErpyBaTH SK AOJATKOBY 3ajady ( cucTeMmy MiATPUMKHM NPHAHATTS
pillleHb) Ha aBTOMATH30BaHi po604i MicLis OTICTIB Ta ONEpPaTHBHOIO NEPCOHAY 3aJi3HUYHOT
CTaHUiT Ta iHUIMX NPUYETHUX MPAL[iBHUKIB 3aII3HHL.

ABSTRACT

This qualification work includes 17 presentation slides, 128 pages of an explanatory note in
A4 format, featuring 14 figures, 33 tables, and 12 literature.

Keywords: REGIONAL DISTRIBUTION CENTER WITH THE PARTICIPATION OF
RAILWAY TRANSPORT "TYPE, DRY PORT", MATHEMATICAL MODEL OF THE
CENTER'S OPERATION, UNSTATIONARY FLOW OF CARGO ARRIVALS BY ROAD
TRANSPORT,

The object of the study is the process of organizing freight rail transportation with the
Participation of a logistics center.

The purpose of the study is to substantiate the feasibility of forming and developing methods
for Managing logistics centers with the participation of railway transport of the "dry port"
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gype in conditions ol non-stationary flows of cargo arrivals by road. In the qualification work,
taking into account the first mile effect, which causes the non-stationary flow of cargo arrival
by road, an optimization mathematical model of stochastic programming was formed, which
formalizes the process of functioning of the logistics center, "dry port", and allows
determining, the optimal size of the transport batch in tons or in conditional wagons, the time
of feeding wagons for loading and the time of locomotive arrival. Using the apparatus of
genetic algorithms, a modeling procedure was carried out for the conditional region of
attraction of enterprises to the railway station. The dependences of the total operating costs
for cargo transportation on the size of the transport batch accumulated at the logistics center
during stationary and non-stationary {lows of motor transport arrival were obtained. It was
proved that these dependences have an extremum of the minimum type. The formed
oplimization mathematical model in the form of a software product is proposed to be
integrated as an additional task (decision support system) into automated workplaces of
logisticians and operational personnel at the railway station, and other railway employees
involved.
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Beryn

ARTYAJIBHICTH TEeMH

[TpoBeieHe jocimkeHHs] 00CATIB BaHTaKOIMEPEBE3eHb JJOBEIO, [0 Ha MPOTS3i
OCTaHHIX TMepPeIBOEHHUX JIECSITH POKIB CITOCTEPITaNach CTiHKa TEHJICHI[IS 3MEHIIISHHS
00CSriB epeBe3CHUX BAaHTAXI1B 3aJ1I3HUYHUM TPAHCIIOPTOM B cepeaHboMy Ha 15%, B
CBOKO Uepry aBTOMOOUIBHHH TPAaHCHOPT JIEMOHCTPYBaB 3OUIBIIEHHSI OOCSTIB
nepeBe3eHb OUIbI HixK HAa 20% 3a TOH e caMuil nepiojl. 3 METOK 3MCHILICHHS TaKUX
HEeTaTUBHUX TEHJEHIIM Ta TIJBHIIEHHS PIBHSI  KOHKYPEHTOCIPOMOXKXHOCTI
3QJII3HUYHOrO TPAHCIIOPTY JOLUIBHO 3aIIPOINOHYBATH J1€BUI MEXaHI3M MEPEPO3NOILTY
BAaHTAXXOMOTOKIB MK 3allI3HUYHUM 1 aBTOMOOUIBHUM TPAHCIIOPTOM Ha JIOTICTHYHUX
3acajax.

B Vkpaini 6arato cepefHiX Ta MaJuX MiAIPHEMCTB 3HAXOJATHCS Ha BEJIMKIH
BIJICTaHl B1JI MEramoJiiCiB 1 TPaHCMOPTHHUX BY3/iB. HasiBHICTb TakuX, "TJIHOMHOK"
3HIKYE e(eKTHBHICTh CHCTEMH 3alli3HWYHHK BaHTaXXHHUX TMepeBe3eHb. He3HauHi
00CSIrM BaHTAKOIMOTOKIB HAa OKPEMHUX [JIUIbHUYHUX Ta BaHTaXHUX CTaHIAX
MIPU3BOJIATH JI0 301JIBIIIEHHS] HEMTPOIYKTUBHUX BarOHOTO/IMH MPOCTOIB.

[lepeBeneHHs ACAKUX AUIBHUYHHX 1 BAaHTaXXHHUX CTaHIIH, SK1 pO3TAlIOBaHI B
TakuX, "TIIMOMHKaX" B peKUM (YHKITIOHYBAHHS 33 KOHIIETIIIEO JTOTICTHIHHUHA TIEHTP
"cyxui mopt" cra€ eeKTHBHHM CHOCOOOM BHPIIICHHS BHILNCHABEACHHUX MPOOJIEM.
ParmionanpHO oOpraHizoBaHi, "Cyxi MOpTH" Ha OCHOBI BHKOPHCTAHHS CYYacHHX
iH(OPMALIIHHUX TEXHOJOTH MOXYTh 3MCHIIIUTH TPAHCIIOPTHI BUTPATH Ta 3arajibHHA
yac TPAaH3UTY BaHTAXIB TEPUTOPIE YKpaiHW, M0 POOHUTH iX MPUBAOIHUBHAMH IS
BAHTAKOBIJIMPABHUKIB. TakuM YHMHOM, PO3rOpPTaHHS JIOTICTHYHOI Mepexi "CyXux
noptTiB" Ha 0a3i 3adi3HWYHHX CTaHIId Moke 3a0e3leuuTH IIJBHIIECHHS PIBHS
KOHKYPEHTOCTIPOMOKHOCTI 3aI3HUYHOTO TPAHCTIOPTY BIILIOMY.

Crnupaiodyuch Ha BHIICHABEJICHE, TeMa MariCTepCbKoi KBaligikailiiiHa poOoTH €

CBOEYACHOIO 1 AKTYaJIbHOLO.



MeTta maricrepcbkoi kBagiikaniiiHol po6oTH. OOrpyHTYBaHHS JIOLUIBHOCTI
GopMyBaHHS Ta po3poOKa METOJ(IB YIPABIIHHSA JIOTICTHYHHMH IICHTPAMH 3a Y4acTiO
3QJII3HAYHOTO TPAHCIOPTY THMY "CyXWi mMopT" B YMOBax HECTAIlIOHAPHUX MOTOKIB
HaJIXO/PKCHHSI BAHTAXK1B aBTOTPAHCIIOPTOM.

JU1st JOCSITHEHHSI TTOCTaBJIEHOT METH HEOOXITHO BUPIIIMTH HACTYITHI 3aBJJaHHSI:

- TpOaHai3yBaTH TEXHIKO-EKCIUTyaTaliiHy XapaKTepUCTHKY 1 TEXHOJOTII0
poOOTH NMpoMDKHOI cTaHiii K;

- TIPOBECTH aHali3 OCHOBHUX TEXHIKO-€KCILTyaTaI[liHUX TMOKa3HUKIB pOOOTH
cranmi K;

- MPOBECTH aHai3 HAYKOBHX JOCHKEHb 1 MyOiKkamiid o0 opraHizaiii
JOTICTUYHUX TEXHOJIOTM 32 yd4acTi 3aJli3HHYHOIO TPAHCIOPTY, 30KpeMa
JOTICTUYHOTO LIEHTPY THIY "Cyxui mopt";

- YIOCKOHAJIUTH MaTeMaTHYHY MOJIeJIb ()YHKITIOHYBaHHS JIOTICTUYHOTO LICHTPY,
"cyxuii mopt" B yMOBaX HECTAI[iOHAPHOTO TOTOKY HAJXO/KEHHS BaHTaXIB
ABTOTPAHCIIOPTOM, 110 00YMOBIIIO€ ICHYBaHHS €(PEKTY NEepIIOT MIJIL;

- HAJIaTH XapaKTepHUCTHKY MIAMPHEMCTB, IO 3HAXOJATHCS B PET1OHI TSIKIHHS
3aJII3HAUYHOI cTaHmi K;

- MPOBECTH MO/IEITFOBAHHSI MPOIECY YIIPABIIIHHS JIOTICTHUYHHUM LIEHTPOM, "CYyXH
nopt" B ymoBax ctaniii K;

- YIOCKOHAJIUTH CTPYKTYPY 1 KOMIIIEKC 3ajJad iHpOopMaIliifHO-KepyroUuoi
cuctemu ctanuii K. npu B3aemonii 3 ACKBITY3E;

- MPOBECTH TEXHIKO-€KOHOMIUHE OOIPYHTYBaHHS 3alpPOMOHOBAHUX PIllIEHb.

O0'ekT oCaimzKeHHsI: TMpoIec oOpraHizamii BaHTAKHHUX  3aJTI3HHYHHUX
MepeBe3eHb 32 YUACTIO JIOTICTHYHOTO IIEHTPY.

IIpeamMer AoCaiMKEHHNA: TCXHOJOTIS POOOTH JIOTICTHYHOIO LEHTPY, "CYyXHii
ropt".

EnemMeHTH HAyKOBOI HOBM3HH: YJIOCKOHAJIEHO ONTHUMI3aIliHHY MaTeMaTHUHY
MOjIeJb (PYHKITIOHYBaHHS JIOTICTUYHOTO LICHTPY 3@ YYAaCTIO 3a113HUYHOIO TPAHCIIOPTY
Ty "cyXui mopt" B YMOBaX HECTAI[IOHAPHOTO TOTOKY HAJXOJKEHHS BaHTaXIB

ABTOTPAHCIIOPTOM, III0 BPAXOBYE ICHYBaHHS €(PEeKTy MEPIIOl MIJI.



IIpakTHuHa 3HAYYIIICTh: VYJOCKOHANIEHO CTPYKTYpPY 1 KOMIUIEKC 3ajJla4
iH(popmaliiHo-kepyouoi cucteMu 3aiizHudHoi cTanmii Ta ACKBITY3€ Buiiomy.
CdopmoBaHy omnTHMI3aIliHHy MaTeMaTHYHy MOJIeh JIJIT BH3HAYCHHS ONTHMATBHOT
BEJIMYMHU TPAHCIOPTHOI MapTiii, 10 HAKOMHUYYETHCA HA JIONICTHYHOMY LEHTP1 1
JTIO3BOJISIE BH3HAUATH Yac TMOJaBaHHS BaroHIB IiJ] HABAHTaKEHHS HA BaHTaKEHHI
¢pont JILICIT Ta wac miJBOAY JOKOMOTHBA Y BHTJISAI TPOTPaAMHOTO TIPOIYKTY
3alpPONOHOBAHO IHTErPYBATH SK JIOJIATKOBY 3aJja4y (CHUCTEMY MMIATPUMKH MPUHHATTS
pimeHb) Ha APMu norictiB Ta APMu onepatHBHOTO MepCcOHANTY CTaHIIIT Ta 1HIIHAX
MPUYCTHUX IPAIIBHUKIB 3a/13HULI, 1I€ 3MCHIIY€E HEMPOAYKTHBHI MPOCTOI PyXOMOTro
CKJIA]TY.

3a pe3yJibTaTaMH MaricTepcbkoi poOOTH OIMy0JIIKOBaHO TE3H JOMOBiL HA V-i
MIJK- HapoOJHI HayKOBO-TeXHIUHiIH koH(pepeHIii IHTEeIeKTyalabHi TPaHCIOPTHI

texuoJorii (ITT).



BucuoBkn

3 METOKW Mepepo3noJuly OOCArIB BAHTAKOIOTOKIB MDK 3aJI3HHYHHM 1
ABTOMOOILTBHAM  TPaHCIIOPTOM  Ta  MMJIBUIIEHHS  KOHKYPEHTOCITPOMOKHOCTI
3aJli3HUYHOTO TPAHCMOPTY B MaricTepchKid poOOTI 3alpoONoHOBAaHO TepeBe/IeHHS
JNESKUX JUIbHHYHUX 1 BAHTAXHHUX CTAHIIH, SIKI pO3TAIllOBaHI HA 3HAYHIN BIJACTaHI Bif
METaroiciB 1 TPAHCIMOPTHUX BY3IiB, B peXUM (YHKI[IOHYBAaHHS 33 KOHIICTIIIIEIO
JOTICTUYHUN HEHTP - cyXuil mopT. OOIpyHTYBaHHS JOLIIBHOCTI TaKHX ITiJIXO/IIB
MIPOBEICHO IS YMOB 3a13HUYHOI cTaHIii K.

3 wmi€l0 MeToww B poOOTI MpOAaHAII30BAaHO TEXHIKO-CKCIUTyaTallliHy
XapaKkTepUCTHKY 1 TEXHOJIOT110 poOoTH cTaHIlii K. Ta OCHOBHI TEXHIKO-EKCTUTyaTalliiHl
MOKa3HUKH ii poOoTH. OTPUMAHO JUHAMIKA PO3MOJILTY 3arajbHOI KUILKOCTI MOI3/1B,
OKPEMO BAHTAXKHHMX Ta MacaKUPCHKHUX TOI3/IiB MO MICSISMX HA TIPOTA31 POKY Ta IO
nobax 3a OKpeMi MICSIll 3 BHU3HAYCHHSIM TaKHX IAapaMeTpIB SIK CepeHE 3HAYCHHS,
cepellHE KBaJpaTHYHE BIAXHIIEHHS Ta Koe]illieHT HepiBHOMIpHOCTI. BenwmunHa
Koe(iLi€HTY HEPIBHOMIPHOCTI MPH PO3MOJLII MO MICAISX 3HAXOIUTHCS B MEXKaxX

k, € [1,08-1,14], a mo nodax k, € [1,04-1,11]. Tobto cranuis K. npamtoe B
JIOCTATHBO CTA0ITBHUX YMOBAX.

Ha ocHOBI mpoBeAeHOro aHamizy JOBEACHO, IO ICHYKYa MOJeIb
(GYHKIIIOHYBaHHSI JIOTICTHYHOTO IIEHTPY «CYXHH IMOPT» 3a YUYacTO 3aJli3HHYHOTO
TPAHCIIOPTY HOCHUTb BHUKIIOYHO JCTCPMIHOBaHHH Xapakrtep. SK J1OBOJSTH
JOCHIKCHHS peallbHUM  MpoIeC HAJXOKCHHS aBTOMOOUIIB 13 BaHTa)XeM €
HecTallioHapHHUM, II[0 00YMOBJIEHO e(peKTOM Mepioi MuiIi. BHACTITOK IIbOro YacTHHA
aBTOMOOLIIB MO>KE HE BCTUTHYTH J0IXaTH JIO CTAHIII 10 MOMCHTY I10/a4l BArOHIB IIi]]
HaBaHTa)XeHHs a00 IMo/1adi JJOKOMOTHBA Ta HE BCTHTATH HA HaJlaHy HUTKY Tpagiky
pyxy. B 1pomy BHNajgky BHHHKAIOThb IOJATKOBI BUTpaTh y BuIAAl mrpadiB 3a
HEBHKOHAHHS CTPOKIB JOCTABKH YACTHHH BaHTaXy. 3 ypaxyBaHHSIM e(eKTy Meprioi
MIIl  cHOPMOBAHO  ONTUMI3ALIHY MaTEeMAaTHYHY MOJCIb  CTOXAaCTHYHOTO

mporpamyBaHHs, 1O ¢dopmalizye Mpolec (PYHKIIOHYBAHHS JOTICTHUYHOTO IEHTPY



"cyxui mopt" Ta JI03BOJIsIE BU3HAYATH ONTUMAIBHUN PO3MIp MapTii BAaHTaXy B TOHAX
a00 B YMOBHHX BaroHax, 4ac IOJaBaHHs BaroHiB 111 HABAHTAKCHHS 1 4ac IMIJIBOLY
JTIOKOMOTHBA.

3 BHKOPHMCTAHHSIM arapaTy ICHCTHYHHX AJITOPUTMIB NPOBEJICHO MNPOLECAYPY
MO/ISJTFOBaHHS JJIsl pEeT1OHY TSKIHHA 70 3am3HuYHO1 cTaHlil K. pagiycom 10 50 kM 3
BHUKOPHUCTAHHSIM JaHHUX II0JI0 BUPOOHUUHX MOTYKHOCTEH 6 MiAMPHEMCTB-BUPOOHHKIB
MPOIYKIIii, OTPUMAHO 3aJICKHOCTI CYMapHUX CKCIUTyaTallliiHUX BUTPAT B/l BETUYHHH
TPAHCIIOPTHOI ~MapTii, IO HAKOIMHYYEThCSA HAa JOTICTHYHOMY LIEHTpl TIpH
CTalllOHAPHOMY 1 HECTAI[IOHAPHOMY [OTOKaX HAJXO/PKCHHS aBTOTPAHCIIOPTY.
JloBeieHO, IO IIi 3aJIeKHOCTI MAaKTh EKCTpPEMyM THITy MiHIMyM. B ymoBax
CTalllOHAPHOrO MOTOKY I 33J]aHOr0 PErioHY TSKIHHS ONTHMAJIbHA BEJMYHHA NapTii
ckimanma 21 yMoBHHMEI BaroH. B ymMoBax HecTalliOHapHHUX TOTOKIB HaJXOJIKEHHS
ABTOTPAHCIOPTY HA JIOTICTUYHUN LICHTP OOCSAT ONTHMAJIbHOI TPAHCIOPTHOI MapTii
BAaHTaXXy 3MEHIIYEThCS, a MATOMI €KCIUTyaTallliHl BUTPATH 3POCTAIOTh 332 PAXyHOK
nrrpadiB 32 HEBUKOHAHHS CTPOKIB IOCTABKH YaCTHHU BAaHTAXKIB.

CdopmoBaHy onTUMI3allifHy MaTeMaTHIHY MOJETb Y BHTIISAJII MPOTPAMHOTO
MPOJYKTY 3alpOIIOHOBAHO IHTEIPYBATH SIK JOJATKOBY 3a/Jady (CHCTEMY IMIITPHUMKH
NPUUHSTTS piieHs) Ha APMu norictie Ta APMu onepatuBHOTO nepcoHany CTaHI
K. Ta iHIIHMX NpHYETHUX MPallIBHUKIB 3aJ113HHUIII.

[TpoBeieHe TeXHIKO-eKCILTyaTalliiiHe OOTPYHTYBaHHS JIOBEJIO [0 €KOHOMIUHHM
e(ekT BiJ NepeBe3CHHsI BAaHTAKY 3 ypaxyBaHHAM (pakTopy Hacy 30UIbLIYETHCS Ha
MIPOTSA31 JIECATH POKIB, IO CBIIYHUTH MPO JOMIIBHICTh BHKOPHUCTAHHS METOY MOJIEI1
(GYHKITIOHYBaHHS JIOTICTUYHOI'O ILICHTPY «CYXHH IMOPT» 3a YYacTIO 3aJli3HHYHOTO
TpaHCIopTy. TeXHiIKO-eKOHOMIUHe OOIPYHTYBaHHSI 3alpONOHOBAHOTO METOJy €

€KOHOMIYHO BUT1IHHUM.
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