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Cmammsa npuceéaueHa NUMAHHAM, HNOBA3AHUM 3 Nepee3eHHAMU  aHmadicie. Pozensanymo
3ACMOCYBAHHSL MemOOy 2IIOK 1 MedC Y AKOCMI MAMeMamuyHo20 anapamy aieopummy HiaHy8aHHs
BAHMANCHO-BUBAHINAIICY BANLHUX POOIM.

Heobxiono poszs’sizamu smiwany 3a0auy AiHIUHO20 NPOSPAMYBAHHS: MIHIMIZyeamu Yintbogy yHKYIr,
Wo 3anexHcumsy 6i0 OUPEKMUBHUX § NIAHOBUX NOKAHUKIG, YACMUHA 3 AKUX NPUILMAE YiNi 3HAYEHHS a peuma —
PayioHanbHI.

3anpononosana mooenb adek8amHO ONUCYE NpeOMemHy o00aacmb, wWo 003601UN0 HA il 0Oasi
pospobumu i enposadumu Ha 1lie0ennii 3anizHuYyi eghekmueHy npocpammy CUCmemy.

Knwouoei cnoea: onepamusne niany8aHHA,  BAHMANCEHHA-BUBAHINANCEHHS, — ABMOMAMU3AYIA,
pe2ynosanbHe 3a60aHHA, HOPMU 8AHMAICHOI pobomu, yinouucenvre NiHilHe NPOSPAMYBAHHS, NOKAZHUKU,
Memo0 2INOK | MedC, 2ATYHCEHHs, YINb0o8A (DYHKYISL.

Cmamust nocesuena 60npoOCam, CEA3AHHbIM ¢ 2py30nepesoskamu. Paccmomperno npumenenue memooa
éemeell U 2panuy 6 Kawecmee MameMamuyeckozo annapama aieopumma NIAHUPOBAHUSL NO2PY30HHO-
8bI2PY30UHBIX paOOM.

Heobxooumo pewums cmewannyio 3a0auy JAUHEUHO20 NPOSPAMMUPOSAHUSL. MUHUMUSUDPOBAND
yenesylo (GyHKyulo, KOmopas 3asucum om OUPeKMUGHbIX U NIAHOBbIX NOKA3AMENeU, 4acmb KOMOPbIX
NPUHUMAem yeble 3HAYEeHUs, d OCMATbHbIE - PAYUOHATIbHBIE.

Ipeonooicennas moodenv adekgamHo ONUCHIBAem NPEOMEmHYI0 001acmb, Ymo HO360UN0 HA ee baze
paspabomamu u enedpums Ha FOdcnotl dopoze s¢hghexmuenyio npoepammuyio cucmemy.

Kntouesvle cnosa:, onepamusHoe — NIAHUPOBAHUE,  NOSPY3KA-BbICPY3KA,  AGMOMAMU3AYUS,
PecyaupogouHoe 3a0anue, HOPMbl 2py3080U pabombl, YENOHUCIEHHOe JUHEUHoe NPOSPAMMUPOSAHUE,
noxasamenu, Memoo 6emeell u 2panuy, 6emejieHue, yeneds QyHKyus.

The article considers the problems connected with cargo transporting. The appliance of the branch
and bound method as a mathematical machinery of algoritm of the scheduling of loading-uploading
operation is considered.

1t is necessary to solve a mixed problem of linea programming(LP), specifically to minimize the target
function, which depends on directive and planned indicators, which part takes up the whole integral values
while the rest are rational.

The suggested model sufficiently describes the object region which base allows it to develop and
involve an effective program system on the Southern Railway.

LP-2 and LP-3.1If optimal solutions of the problems LP-2 and LP-3 consist of non-integral values, then
we enter new limits at the next expansion.

The process of branching and the task solution of LP continues until the obtaining of integer-valued
optimal solution of one of the subtasks of LP.

In the use of the branch and bound method the choice of the top of the further branching is performed
until there is at least one nonintegral variable.

306ipauk HaykoBux npanb YkpAY3T, 2015, Bun. 157
140



Pyxomuii ckaanx 3ajdi3HUIb

The sufficiency of the method significantly depends on the speed of serial sounding tops.
Keywords: operative planning, loading-unloading, automation, regulating task, rates of cargo
operations, linear integer programming, figures, the branch and bound method, branching,objective

function.

Beryn. IMocranoBka npodaemu. ABTOMa-
TH3aIlil TpoIlecy ONEPaTUBHOTO  IUIaHYBaHHS
BaHTA)KCHHS-BUBAHTKCHHS nependayae
pO3pOOJIEHHS  BIAMOBITHOTO  MAaTEMaTUYHOTO
amaparty, sSIKHi MO)XKHAa TOKJIACTH B OCHOBY OIHCY
MPEAMETHOCTI 00JacTi Ta MOOYIOBH aNTOPUTMY
OTPUMAaHHS MOPOAOBOTO peryaoBaIbHOTO
3aBAaHH] 1 HOpM BaHTaxHOi poOotH [1, c. 8; 2,
c.7;3,c.21].

OcHoBHHMi MaTepian. Maemo 3miwany
s3a0ayy  niniunozo  npoepamyeanns  (JII):
MiHIMI3yBaTH IIIHOBY (DYHKIIIIO
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e oupekmusHi noxkazuuxu: X ; — DETyIOBanbHE
3aBJaHHS 110 PETiOHY B LILJIOMY;

X | — perymoBajbHe 3aBJaHHS 10 KOXKHIMH j-if
CTaHIlii Ha /-¥ IHTEpBAJ IUTAHOBOTO TIEPIOY;

Jk
NOKA3HUKU, WO NIAHYIOMbCA: X ¢t — HOpMH

BaHTXHOI pOOOTH IO A-My pOIY BAHTAKHIX

BaroHiB j-i cTaHUil Ha #-i iHTEepBal MJIAHOBOTO
repiony;
j=12,....,J — HnopsAIKoBUil HOMEp CTaHLIT;
k=12,..,K — mnopsakoBuii HOMEp poxy
BaHTa)XHUX BAaroHiB NPH 0OMEXKEHHSX

J K
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2 2x"|=b,
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ne b= |X,|; X; - nupextuBHe peryiro-
BaJIbHE 3aBJIaHHS T10 PETIOHY B IILJIOMY.

YacTHa 3MIHHAX OpHAMAE ITiIi 3HAYCHHS
X fke Z , a uactuma — pamionansni X '€ Q, e
Z — MHOXWHa muUmx uucen; () — MHOXHHA
parioHanpHEX umncen [4, c. 161; 5, c. §].

3amaya KaJNeHAAPHOTO IUIAHYBaHHA Ha
IepIoMy Kpormi Moxe OyTth chopMmyiboBaHa sK
3amada JIII. Ilpm mpoMy mpuITycKaeMo, IO BCi
3MiHHI — BenuuuHM OesnepepBHi. OTpumany
3agauyy mo3Hauummo sk JII-1; onTumanbHe

3HaueHHs ii mimpoBoi (yHkuii mopiBHioe Fi. B
ONTHMAJIGHOMY po3B’si3Ky 3amaui JIII-1 geski
[UJTOYACENTBHI  3MIHHI MOXYTh MaTH  HEIIl
3HayeHHs. Toai onTUMAaNbHUI PO3B’SI30K BUXIJIHOT
3a/avi He 30ira€ThCs 3 ONTUMAIBHUM PO3B’SI3KOM
JITI-1.

Jlyis BU3HA4YCHHS 3MIHHOI, MO K poOUMO
TaIy’)KEHHS, 3aCTOCYEMO  JIOBUIbHI  IpaBHIIa
BuOopy. Hampuxiam, moxkHa oOpaTu 3MiHHY 3
HalMEHIITUM HOMEPOM.

Hexait  ramyxeHHs

. . Ly Jiky
HizouncnoBiit 3minHIE X ;

BiOyBa€TbCsI MO

, Helie 3Ha4YeHHS
sIKO1 B onTHMalibHOMY po3B’s3ky JIII-1 mgopiBHIOE
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X ¢ . Jlam posmisHEMO IBi HOBI mmif3amadi

BUXIAHOI 3amaui, siki mo3Haunmo sk JIIT-2 1 JITI-3.
BoOHM BHHUKAIOTH BHACIIJIOK BBEIEHHS OOMEXKEHD
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Takum gmHOM, BuXigHy 3amagdy JIII moxHa
3amucaTh K CyKyNHICTh nBOX mim3amad JIII-2 i
JITI-3 y Takwuii cnoci6: minimizyBatn F'(X;) mpu
00MeKEeHHAX
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SAxmo ontuManbHI po3B’sa3ku 3amad JIII-2 i
JITI-3 Tako) MICTATh HEIII 3HAYEHHS, TO Ha
YeproBOMy KpOIli BBOJAWMO HOBI OOMEXKCHHS,
KEpYIOUMCh TaKUM TPAaBHJIOM: JUIsl 3IiHCHEHHS
MOJIAJBIIOTO TATy)KEHHS OOMpaeMO Ty BEpIINHY,
10 BiATIOBia€ ONTUMAIBHOMY 3HAYCHHIO ITITHOBOT
¢dbyuakmii. ITicas BU3HAYCHHS] BEPIIMHM TaTy>KCHHS
o0upaeMo IIOYHCETbHY 3MiHHY, SKa Ma€ B
ONTHMAJIGHOMY PO3B’SI3Ky BiamoBigHOi 3amadi JIIT
HeTIlJIe 3HAYEHHS, 1 3MIMCHIOEMO TATYKEHHS TI0 i
3minHil. [Ipomec ramyxeHHS Ta pO3B’A3yBaHHA
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3amadi  JIII TpomoBXyeThcs O  Omep KaHHS 0) onTuManbHE 3HAYCHHS F  BIOMOBITHOL
HIJIOYUCETFHOTO ONTHMAIBHOTO PO3B’S3KY OJIHIET 3 3anaui JII1 He MeHIIIe Bij] MOTOYHOT HUKHBOT MEXKi;
minzagad JII[I. 3HauenHs F B oTpuMaHiil TodIi B) 3agada JIII, mo BiAmoBigae po3TisSHYTIH
SBISIE  COOOI0 BEPXHIO MEXY ONTUMAaIbHOTO BEPIINHI, HE MA€ PUITYCTUMHUX 3HAYCHb.
3HAYCHHS IITLOBOI  (PYHKINT BHUXIMHOI 3amadi
yinouucenvroeo ninitHo2o npoepamyeanns (LIJIIT). BucHoBku. Jlns TmiepeBipkd BHKOHAHHS
Ha mpomy etami Bimkmmatotbes 3amadi JIII, st yMOB a) 1 0) moTpiOHUIT 3HAYHUI Yac, a YMOBY B)
SKUX ONTHMallbHe 3HAueHHs F He MeHIne HE MOXXHAa BHKOPHUCTOBYBATH JUIS BU3HAUCHHS
OTPUMaHOi BepxHBOI Mexi. [Ipu BuUKOpHCcTaHHI HIDKHBOT Mexki mug 3agaui LUJIII, ToGTo ms
Memody einox i1 Mmexc BHUOIp BEpIIUH IS OJIep’KaHHs [MOYAaTKOBOTO IUIaHy (PEryIrBAIBHOTO
MOJIANIBIIOTO TaJXy>KeHHS POOMMO JIOTH, TOKH 3aBJaHHs). AJle OCKUIBKM HAsSBHICTh MeEpes
3aJUIIAEThCS XO4ya O oOgHA Helia 3MiHHA (3 3aCTOCYBaHHSAM METOLY TiIoK i MEX
O0OMEKEHHSM I1JIOYMCENBHOCTI). MPUIYCTUMOTO IiJIOUYMCENBHOTO PO3B’SI3KY JOCUTD
EdexTuBHICTE METOAY 3aJICKUTH 3HATHOIO Oa’kaHa, TPOIIOHYETHCS 32 HYJIHOBE HAOIMKCHHS

MipOIO BiJl MMBUAKOCTI MOCITIOBHOTO 30HIYBaHHSI
BepiuH. [Ipu IboMy MOBUHHA BUKOHYBATHCS X04a
0 o1HA 3 TAKUX YMOB;

a) ONITUMAaJIFHUN PO3B’SI30K, IO BiAIMOBiIAcE

- .
3Ha4YC€Hb BCKTOpa X{ IPUUHATH 3HAYCHHA,

po3paxoBani Ha EOM 3a aiaropurmMom icHy4Oi
«PYYHOT» TEXHOJIOTII.

.y . . o ik*
JAaH11 BEPIIMHI1, HUIOYNCCIIbHUU, TOOTO xtj e’/ 5
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