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YAOCKOHAJIEHHA METOAUKHU BUBOPY MAPIHIPYTIB
TPAHCIIOPTYBAHHS BAHTA’KIB BII IT'YHKTIB BUAOBYTKY 10
MICIb IEPEPOBKH

PuHKOBI yMOBH TOCHOapIOBaHHS BUMAraloTh MpoQeciifHOro MiAXOay M0 YIPaBIiHHA HEePEBI3HUMHE IPOLIECAMH
B OpraHizalifHOMy PO3BHUTKY IJIs 3a0€3II€UeHHS 3/10pOBOi KOHKYPEHTO3ATHOCTI. Y 3B’SI3Ky 3 TOJIITHIHOIO CUTYya-
Li€lo, 10 CKJIANacs B HalIii JepkaBl BeJHMKa KUIbKICTh MapIIPYTIB CIiJyBaHHS BaHTa)KOIOTOKIB, SIKI TpaaMLiiiHO
BUKOPHCTOBYBAJIACs,, HE MOXYTb 33JIOBOJIbHUTH MOTPEOHM KOPUCTYBAYiB 3aJII3HUYHOTO TPAHCIIOPTY, HANPUKIAM, Y
cUTyalii, N0 cKJajacs Ha BUAOOYBHHX mianpueMcTsax Jlyrancbkoi ta JloHenpKoi o0nacTei.

Y po0oTi HaBECHO MPHKIIAJ] PO3B’ 3Ky HOBOTO BHIY TPAHCIIOPTHOI 3a/1adi B MEPEXKEBii MOCTAHOBII, 10 Bpa-
XOBYE OOMEKEHHS! OBXKHHU ITPUIHMabHO-BIAIPABHUX KOJiH, MacH CKIIaly Ta XapaKTepHUCTUKH JJOKOMOTHBA.

3acTocyBaHHs 3allPONOHOBAHOTO HAMH METOJY PO3B’sI3yBaHHS TPAHCIOPTHOI 3aiaui 3a momomoro MS Excel
HanOynoBu «Ilomyk po3B’s3Ky» Ja€ 3MOTY ONTHMI3allil IIaHy TepeBe3eHb OAHOPIMHUX BaHTaXXiB B TPAHCIIOPTHUX
CcHCTEMaX, 32 PaXyHOK YOTO 3’SBISIETHCS MOXJIMBICTH OLTBII OOTPYHTOBAHO aHANI3YyBaTH €(pEKTHBHICTH pOOOTH Iii-
JISTHKM, OCKIJIBKM caMe BiJ TOKa3HHKIB: PYyXOMOTO CKJIaAy, IOBXXMHU TNPHHAMAIbHO-BIANPABHUX KOJIiH, BaroBUX
HOPM, TI0I3HOTO JIOKOMOTHBA Ta BUY TATH, MPOGUII0 TISTHKA 3aJIeKaTh PE3YIbTaTH pOOOTH Ta BUTPATH Ha i1 BUKO-
HaHHS. 3alpoNOHOBaHWH METOJl MOXHA 3aCTOCOBYBATH AJISI PO3B’sI3yBaHHS TPAHCIOPTHOI 3a7adi 3 Oy/b SKUMH Of1-
HOPIZHAMU BaHTa)KaMH Ha 3aJI3HHII Y TPAHCIIOPTHIH MepeKi TAKOTO K THITY.

Knrouosi cnosa: TpancnopTHa 3aja4a, IJIaHyBaHHS [IepeBe3eHb, TPAHCIIOPTYBAHHS BAaHTaXIB.

Beryn JKHa 3AIHCHIOBATH 3a JOMOMOTOI0 TPAHCIOPTHOI
3ajadi.

TpancnoprHa 3amava — e crenudivyna 3agada
JIHIAHOTO MpOrpaMyBaHHS, IO 3aCTOCOBYETHCS
JUIST BU3HAYCHHS HaWOUIBII €KOHOMIYHOTO ILIaHY
repeBe3eHHs] OAHOPIIHOI MPOIYKIi Bif mocrava-
JBHHKA JI0 CITOXKHBaviB [3].

3azayi mpo MepeBe3CHHs OJTHOPIIHUX BaHTAXIB
3aJII3HUYHAM TPAHCIIOPTOM 3 METOI0 OMNTHMI3allil
BUTpAT NEPEBE3eHb PO3IISIHYTO B CTATTAX IMPOQ.
Tlonbpenropina b. 1. [6], moir. [ToxsaneHa I'. B. [7]
Ta 0araThbOX MiJPYYHHKAX 3 JOCIIKEHHs orepa-
iif B TPAHCTIOPTHUX CHCTEMaXx.

Bepyun no yBaru crenudiky Takux CTaHILiH
JIbBiBchKOiI 3amizHumi (puc. 1) sk YepBoHorparn,
Iipasix, CocHiBka, IBaHWYI Ha SIKMX MPOXOIUTH
(hopMyBaHHS Ta BiANIPaBIEHHS MapIIPyTiB 3 BY-
rimsm [1, 12, 13], mo B mogaisuioMy mpuiMaeTh-
Csl SIK OJIHOPITHHUM BaHTaX Ta CTaHIII OJepKyBadi
(Bypwrtun, HoGpotsip, Kamymr), Ha BinMmiHy Big
IHIIMX TPAHCIIOPTHUX 33714 BPaXOBYIOTHCS TaKi
eKCIUTyaTalliifHi XapaKTepUCTUKH, SK: JIOBKUHA
MpUAMaTbHO-BIANPAaBHUX KOJIHM CTaHLiM Bigmpas-
JICHHS 1 TPU3HAYEHHS Ta MAKCUMAaJIbHO JOIyCTHMA

VY 3B’513Ky 3 MONITUYHOIO CUTYAII€l0, 110 CKJIa-
JIacsl B HaIIil JiepKaBi BENWKA KUTBKICTh MapIipy-
TiB CJIiJlyBaHHS BAaHTaXOIIOTOKIB, SIKI TPaaUIIHO
BUKOPUCTOBYBaiacs, HE MOXYTh 3aJI0BOJBHUTH
noTpeOr KOPUCTYBaUiB 3a1i3HUYHOTO TPAHCIIOPTY.

[IpuknazoM MoOXe CIyryBaTh CHUTYyaLis, IO
ckianacs Ha BUIOOYBHUX miampuemctBax JlyraH-
cpKkol Ta JloHerpKoi obmacTeil. 3a TaHUMU eKcIep-
TiB 3 €HEPreTUKH Ta BYTUIBHOI IMPOMUCIIOBOCTI,
Vkpaina Brpatmna 70 % BumoOyTKy Byriuis Ha
CXO0lli, TOMy JiepKaBa CKepyBalla CBOIO yBary Ha
JIbBiBCEKO-BONMMHCHKMH ~ BYyriapbHHWA  OaceiH.
3’sBunacss moTpeda y MOIIYKY HOBHX MapIIpyTiB
JUISL TIEPEBE3CHHSI BaHTAXIB BijJ CTaHINM BiJIpaB-
JICHHS 10 CTaHLil NpU3HAYCHHS.

[Ipu upoMy naHMii MapIpyT NOBHHEH 3a0e3Ie-
YyBaTH HaIMEHIIII €KOHOMIYHI BUTPATH Ha MepeBe-
3€HHS, OCKUIBKH II€ IUIAX 10 3HW)KEHHS COOiBap-
TOCTI TPAHCIIOPTHHUX TOCIYT Ta MiABUILCHHS edeK-
THBHOCTI TEPeBi3HO-EKCILTyaTaIliifHOI JisSUTLHOCTI
3ai3HuIb. [lomyK ONTUMaNbHUX MapUIpyTiB MO-
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Maca moi3aa Ha JUISHIN, KA 3a71€KNATH Bl TATOBUX
XapaKTePUCTUK JIOKOMOTHBA Ta MPpodijro Ha Aifs-
HII.

Puc. 1. [lingHka 3ami3HuUI, sika 00CIyroBye
JIpBiBChKO-BoMHCHKHI BYTiIbHUIT Oaceitn
ITocTanoBka 3amaui.

PosriissHeMo  TpaHCIOpTHY Mepexy (puc.l)
3’€IHAHUX  KOJIEI  TYHKTIB  BiJIpaBICHHA

A(T =1; n),

B(J=1;m) Ta iHmWMX TPAH3UTHUX IIyHKTIB

MYHKTIB TpPU3HAYEHHS  BaHTaXiB

C(K =1; r). Y koxHOMY 3 MyHKTIB BifiTIpaBIeHHs B
HasBHOCTI 3HAXOJIUTHCS OHOPIMHUN BaHTAX Y Ki-
TBKOCTAX X, @ IX MOTpeOn B MyHKTAX MPU3HAYCHHS
CTAHOBIIATH Y.

[lepenbauaeTbes, MO MYHKTH BiANPABICHHS Ta
MYHKTH TPU3HAYCHHS MOXXYTh BUKOHYBaTH (pyHK-
mifo TpamsutHEX [1, 12, 13]. BaprocTi mepeBe3eHs
OJTHOTO MOi3/1a MPUAMAEMO B YMOBHHX OJIMHHIISX
Ha KOXKHY 3 JIIJISHOK.

Js KOXKHOI JIJITHKY BCTaHOBITIOETHCS BaroBa
HOopMa (Qpax — OOMEkKEHHS 110 MaKCHMMAJIbHIH Maci
CKJIafy Moi3/1a) IO 3aJISKUTh BiA Mpoinro Kodii,
MOI3HOT'0 JIOKOMOTHBA, Ta IHIIUX OOMEKEHb i
MIPUIMAETHCS 13 HOPMAaTUBHUX JOKYMEHTIB TUPEK-
1ii 3aTi3HUYHUX TIepeBe3eHsb [8].

Bruus Ha QopmyBaHHS TUTaHY TEpEBE3CHb Ta-
KO Ma€ XapaKTepUCTHKa KOJIIHHOTO PO3BUTKY
CTaHIlii, 30KpeMa JOBKHHA MTPUIMAIO-BIIITPaBHUX
komiit (l,;) BHU3HAYAE MAaKCHUMAIbHY JOBXKHHY
CKJIaJly TI0i3/1a, III0 MOKE PO3TAIIOBYBATHCh HA KO-
JisIX CTaHIii npuOyTTst a0o Bianpasienus [11].

TpaHcropTHy Mepexy 300paxxaeMo y BUTJIIIL
MepexxeBoro rpada (puc. 2), skuil cKiIagaeTbes 3i
CTaHII{ BIiAMIPABIICHHS, MPUOYTTS Ta TPAH3UTHHUX
myHKTiB. Ha HhOMY 3a3HAYarOTHCSI BapTOCTI Iepe-
BE€3€Hb Ha KOXKHIH 3 IUISHOK.

HeoOximHO BM3HAYNTH BaroHONMOTOKH Ha KOX-
HI 3 TUISTHOK TS 3a0€3MeYeHHs] ONTHMAalbHOCTI
nepeseseHb [4, 10].

Puc. 2. TpauncnoptHa Mepeska y BUDIIsal rpada

Po3p’si3yBaHHs 3axa4i

MaxkcumanbHy Macy cocTaBy (Qmax) Ha TITSHIT
MIPUIMAEMO 13 HOPMAaTUBHUX JIOKYMEHTIB TUPEKIii
3aJI3HUYHUX TIepeBe3eHb. MaKCHMabHY KUTBKICTh
BaroHiB y CKJIaJi Moi3/la BU3HAYAEMO 3a JIOTIOMO-
roto GopmyIu:

kmaXM = m (1)
!
Bar
ne Q — MakcHUMaJbHO-IOIyCTHMA Maca CKJlaay Ha
IUISHI, T,

P,ox — Maca JIOKOMOTHBA, T;

Osar — Maca OpyTTO OJTHOTO BaroHa, T.

Maca OpyTTO OJJHOrO BaroHa BH3HAYAEThCS 3a
hopmyiioro:

Ogar =0y +0r 2

ne 0y, — Maca HeTTo (cepeqHE HaBaHTAXKEHHS OJI-
HOTO BaroHy);

0. — Tapa OJJHOTO BaroHy.

OOMexeHHS KUIBKOCTI BaroHiB I10 JOBXKHHI
MpUAMAITEHO-BIITPABHUX KOJiH MpHiMaeMo i3 Te-
XHIYHO-PO3MOPSAYUI aKT CTAHIIIH.

MakcuManbHy KiJIbKiCTh BaroHiB y CKJaji HOi-
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e s HallMEHIlIa JOBXKHWHA TPUHMAIBHO-
BIAMPaBHOI KO Ha JIJISHIT;

|ox — IOBXKHHA JIOKOMOTHBA,

lyor — TOBXHWHA OJJHOTO BaroHa.

I3 1BOX OTPHUMAHUX 3HAYCHD Kmaxy Ta Kmax«
o0MpaeMo MEHIIe i3 HUX, Ta 3a0KPYTIIFOEMO HOTO
JI0 MEHIIIOTO HIJTOT0 YUCIa Kmay.

OnHuM 13 BapiaHTiB po3B’s3Ky JaHOI 3ajadi €
PO3B’s130K 3a AormoMororo HaaOymoBu MS Excel —
«[Torryk po3s’si3kiB» [4].

AJITOPUTM PO3B’A3KY 3aa4i B cepexoBHILTi
MS Excel

[lepm 3a Bce B €NMEKTPOHHIN KHHU31 CTBOPIOEMO
TaOIHNIIO, 3 0a3010 AUISHOK, HA AKUX 3I1HCHIOETHCS
NepeBe3eHHs BAHTAXIB, B SIKy BHOCUMO (hiHaHCOBI
BUTPATH PyXy M0i3/1a Ha AistHKax [9].

Hactynmaum kpoxom Oyzae cTBOpeHHS TaOmuii
KUIBKOCTEH BaroHiB y CKJIaJi MOI3IiB.

Ha ocHoOBi gaHmx TabIUIlE CTBOPIOEMO TaOIH-
o (piHAHCOBMX BUTpAT HA TEPEBE3CHHS BAaHTAXY
OKpEMHM BaroHOM Ha KOXHiH 3 AUISTHOK.

Hami cTBOproeMo TaOJHMITI0O BaroHOIIOTOKIB
(Tabm.1) 13 3MIHHUMH KOMipKaM# JUTSI TTOIaJIbIIIOTO
1 OIIpaIfOBAHHS HaI0YAO0BOIO «ITomryk
PO3B’SI3KY».

Tenep OyayemMo TaOMUITIO 3aralbHUX BUTpAT Ha
nepeBe3eHHs. Y NOBITBHY KOMIpKy, IIO HE BXO-
IUTH y TomepeaHi Tabmuii, BBoAUMO (opmydiy,
sIKa BUBOJHUTH CyMYy YCiX 3Ha4eHb TaOIUII 3araib-
HHUX BUTpaT Ha NEPEBE3CHHS BCiX BaroHiB Ha BCiX
IUISTHKaX.

[licns mobynoBu ycix TaOmUIb BiAKPUBAEMO
niamoroBe BiKHO HaaOymoBu «llomryk po3B’si3ky».
Y HBOMY BHOCHMO Ha3BY LJILOBOI KOMIpKH, sIKa €
CYMOIO yCiX BUTpaT Ha NEPEeBE3CHHs Ta BHOCHMO
MTOCWJIaHHS HA 3MiHHI KOMIpKH, SKUMH € BUTbHI
KOMIPKH TaOJIHIlI BarOHOTIOTOKIB.
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OnHUM 13 KIHIEBHX €TalliB € BCTAHOBJIECHHS
oOMeskeHb y Haa0yaoBi Ilomyk po3s’a3KiB.
[ToTpiOHO BBECTH TaKi OOMEIKEHHS:

XA, ,B,,C,-A B, ,C, — I YuCna;
XAi’Bj’Ck_Ailleck ZO;

_ BigmmMicly .
Xi —ZX

A, B, C "’

o npub Mmicly

Yi _ZXAi,Bj,Ck ’
npub TpaH _ BiAII TpaH
ZXAi,Bj,Ck _ZXAi,Bj,Ck ’

B1JIITMICI] . . .
e X — CyMa BCI1X MICHI€EBUX BaroHiB
A, B j,Ck

SIK1 BIIIIPABJISIOTHCS 31 CTAHIIIT;

anpn6 MicIg
A;,B,.C,

SIKi TPUOYJIH Ha CTaHIIIIO;

— cyMa BCIX MiCIIEBUX BaroHiB

nopub Tpan . )
ZX A, B,.C, CyMa BCIX TPaH3UTHUX Baro

HiB 5IKi TpUOYyBalOTh HA CTAHIIIIO;

BiJIN TpaH . .
XA B c — CyMa BCIX TPaH3UTHMX BaroHiB
i1y

SIKi BIATIPABISIFOTHCS 31 CTAHIIII.

VY mapamerpax HaJAMITOBYEMO JIHIHHY MOJAETH
3a/1adi i Ja€EMo KoMaHy «BuKoHATHY.

[Ticns BUKOHAHHS MPOLECY MOILIYKY PO3B’SI3KiB
TaOJIMLs BarOHOIOTOKIB aBTOMAaTUYHO 3allOBHUTh-
Csl YMCIIaMU — KUTBKOCTSIMH BaroHiB, SIKi CIiIyIOTb
Ha KOXHIM 3 minstHOK. [laHi ymcna € po3B’si3KOM
MOCTaBIIEHOI 3a7adi 1 3a0e3medyroTh HaWMEHII
(hiHaHCOBI 3aTpaTH Ha TIEPEBE3CHHS.

BucnoBok

Y PHHKOBHUX YMOBax TOCIOAAPIOBaHHS Ipak-
TUYHO BCI MiJIPUEMCTBA MOTPEOYIOTh Mpodeciii-
HOTO MiZXOY JI0 yNPaBJiHHS MIEPEBI3HUMH TpOIIe-
caMH B OpraHizallifHOMy pO3BHUTKY Jjs 3abesrie-
YeHHsI 37I0pOBOT KOHKypeHTo31aTHocTi [2, 5, 10].

[Ticns po3B'si3yBaHHs TPaHCIOPTHI 3ajadyi, BU-
00py ONTHMAJBLHOTO BapiaHTa JIOTICTUKH TOBapiB
BiJl IyHKTIB BUPOOHUIITBA JIO0 MICIhb CITOKMBaHHS
OTPUMYEMO PO3B’S30K 3ajadi, IKUH 3HIDKYE TpaH-
cnoptHi Butpatu Ha 10-30 %.

3acrocyBaHHSI METOAY pO3B’SI3yBaHHS TpPaHC-
mopTHOi 3amaui 3a gonmomoroo MS Excel HanOy-
noBu «[lomyk po3B’s3Ky» Ja€ 3MOTY ONTUMI3allii
TUTaHy TIePEeBE3CHb OJHOPIIHUX BaHTAXIB B TPaHC-
MOPTHUX CHUCTEMaX.

Ha mizxcraBl 1bOro 3 °SBISIETHCA MOKJIUBICTH
OUTBII OOTPYHTOBAHO aHATI3yBaTH €(EKTUBHICTb
poOOTH TUNSHKH, OCKUTBKM caMe BiJ] TIOKa3HHKIB:
PYXOMOrO  CKJIamy, JOBXKMH  [PHAMAIBHO-
BiJINIPaBHUX KOJIiH, BaTOBUX HOPM, TIOI3HOTO JIOKO-

MOTHBA Ta BUIY TATH, MPOQITIO TUISTHKY 3aJIeKaTh
pe3yabTaTH pOOOTH Ta BUTPATH Ha 11 BUKOHAHHSI.
3anpornoHOBaHUN METO]] MOYKHA 3aCTOCOBYBAaTH
IUTST pO3B’sI3yBaHHA TPAHCIIOPTHOI 3amadi 3 Oyab-
SIKHMH OJTHOPITHUMH BaHTa)XaMH Ha 3aTi3HUIN Y
TPAHCIIOPTHIN MEPEXi TAKOTO K THITY.
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H. A. BABSK, I1. I1. BAHAPUBCKMIA, T. U ®EJYHb

COBEPHIEHCTBOBAHUE METOJAUKHU BUBOPA MAPILIPYTOB
TPAHCIIOPTUPOBKHU I'PY3A OT ITYHKTOB JOBbIYY K MECTAM
IHEPEPABOTKHA

PeIHOYHBIE yCIIOBHS XO3MHCTBOBAaHUS TpeOyIOT MPOGeCCHOHATIBHOTO TOAX0/Aa K YIPABICHHIO IEPEBO30YHBIM
MIPOLIECCOM B OPTaHW3aIMOHHOM PAa3BUTHH IJIsI 00ECHIEUEHNUS 310pOBOI KOHKYPEHTOCTIOCOOHOCTH. B cBsi3u ¢ monu-
TUYECKOH CHTyalnel, CIOKHBIICHCA B HalIeW cTpaHe OOJBIIOE KOJMYECTBO MAapIIPYTOB CIEJOBAHHUS TPY30IOTO-
KOB, KOTOPBIE TPaJAWUIIMOHHO HCIONB30BaNaCh, HE MOTYT yJOBJIETBOPUTH HOTPEOHOCTH IOJIB30BATENCH JKENE3HOMO-
POXHOTO TPaHCIOPTA, HAIIPUMEP, B CUTYaIlNH, CIOXKHUBIIEHCS Ha 100bIBaromux npennpustusax Jlyraunckoit n lone-
KON 00JIacTel.

B pabote mpuBeneH npuMep pelieHHuss HOBOTO BHJIA TPAHCIIOPTHOM 3aJauy B CETEBOW ITOCTAHOBKE, YUHUTHIBAIO-
IJ.[HIZ OrpaHUYCHUA JJIUHBI TPUEMOOTIIPABOYHBIX nyTeﬁ, MacCChbI COCTaBa U XapaKTECPUCTUKU JIOKOMOTHUBA.

[TpumeHeHre NpeIoKEHHOT0 HaMH METO/Ia PELIeHHsT TPAaHCIIOPTHOM 3a1aun ¢ nomotubio MS Excel HaacTpoii-
ku «ITouck peUICHUA» MTO3BOJIACT ONITUMU3AINU I1JIaHa MEPEBO30K OJHOPOJHBIX I'PY30B B TPAHCIIOPTHBIX CUCTEMAX,
3a CUET Yero MOsBIISIETCS BO3MOXKHOCTD Oosiee 000CHOBaHHO aHAIM3UPOBATh d(PPEKTUBHOCT PA0OTHI y4acTKa, oC-
KOJIBKY HIMEHHO OT IOKa3aTellell: MOJBMUKHOTO COCTaBa, JUIMHBI IPUEMOOTIIPABOYHBIX MYTEH, BECOBBIX HOPM, MOE3-
JTHOTO JIOKOMOTHBA M BU/A TATH, MPOGHIIS yJacTKa 3aBUCAT PE3yJIbTaThl paOOTHI M 3aTPAThl HAa €€ BHINOJIHEHHE.

[Tpenno>xeHHBIH METO MOXHO NPUMEHATH JUIS PELICHHUS TPAHCIIOPTHOH 3a7a4ud ¢ JFOOBIMH OJHOPOAHBIMH IPY-
3aMH Ha )KeJIE3HOU 10pore B TPAHCIOPTHOM CETH TAKOTO 7K€ THIIA.

Kniouesvie cnosa: TpancnopTHas 3aa4a, INIAHUPOBAHUS EPEBO30K, TPAHCIIOPTHPOBKA FPY30B.

M. BABYAK, P. BANDRIVSKYI, T. FEDUN

IMPROVING OF SELECTION METHODS FOR CARGO
TRANSPORTATION ROUTES FROM PLACES OF MINING TO PLACES
OF PROCESSING

Market economy requires a professional approach to the management of the transportation process in
organizational development to ensure a healthy competitiveness. Due to the political situation in our country a large
number of cargo route that are traditionally used, can not meet the needs of users of rail transport, for example, the
situation in mining enterprises in Luhansk and Donetsk regions.

The work is an example of a new type of solution of the transport problem in the network statement, taking into
account length restrictions receiving and departure tracks, weight and characteristics of the locomotive.

Use of our proposed method for solving the transport problem by using MS Excel add-in «Search solution»
enables optimization plan for transportation of similar goods in transport systems, through which it is possible to
analyze a reasonable performance of the site, because of factors: rolling stock, the length of receiving-departure
tracks, weight standards, train and locomotive traction type, profile plots vary the work and the cost of its
implementation.

The proposed method can be used to solve transportation problem with any homogeneous cargo railway
transport network of the same type.

Keywords: transport task, transport planning, transport of goods.



