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YIOCKOHAJIEHHS JIOTICTUYHOI AISAJIBHOCTI IIAIPUEMCTBA
3A METOJIOM IEPAPXIN

Y cTarTi aBTOpY BU3HAYaKOTL HAOIP NapaMeTpiB Ta KPUTEDIIB, SKI B 3HAYHI MIDI BU3HAYalOTb €QeKTUBHICTE JIOMCTUYHOI
JISUIHOCTI MANPUEMCTBA.. U151 OLliHKY €QEKTUBHOCTI 3LIMCHEHHS 1EPEBE3EHD TPAHCITOPTHO-/IONICTUYHOK KOMITAHIEID 3aIPOIMOHOBAHO TaKi
T1OKa3HUKN MPOLYKTUBHOCTI, SIK LjiHE, Yac 1a puU3nku, 4actoTa BiAnpas/ieHb BaHTAXIB Ta 34aTHICTb MEPEBE3EHHS BAHTaXIB PI3HOrO
poay.

Martoun YoTvpy asibTEPHATUBHUX MAPLLUPYTU MEPEBE3EHHS BAHTAaXY Ta BPaxoByrOYU BKA3aHI MOKa3HNKU MPOAYKTUBHOCTI,
aBTopu ChopmyBaIm rpa@idHy MoAEsb IEPaPXIYHOro METORY BMOOPY MapLUPYTy MEPEBE3EHHS, CyTb SKOIrO 0/ISra€ B CUCTEMAaTU3ALYI
PIBHUX QDAaKTOPIB Ta BUHAYEHHI IX NPIOPUTETHOCTI (MO3UTUBHOI Y¥ HEratwBHOI Br/IMBOBOCTI) YEpE3 BCTAHOB/IEHHS KOEQILIIEHTIB
BaroMocTi. [IpOBEAEHHS EKCIIEPUMEHTA/IbHUX PO3PaxyHKIB Aan0 MOX/UBICT BUSHAYUTU HAVOMTUMASILHILMY, 33 BKa3aHUMMU
KpUTEDISIMY, MaPLLPYT AOCTaBKU BAHTEXY.

Kto4oBi cr10Ba: J10riCTvKa, JOCTaBKa BaHTAaXy, MapLUpyT, METO4 IEpapXivi, BUGID MapLIPYTY.
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IMPROVEMENT OF THE LOGISTIC ACTIVITIES
OF THE ENTERPRISE BY THE METHOD OF HIERARCHY

In economically developed countries, logistics is the basis for the successful operation of economic entities, and the
formation of the logistics system provides increased efficiency of economic processes and reduce overall costs of enterprises. Given
that the purpose of creating a logistics system is to harmonize the interests of producers, suppliers and consumers, its main areas
are: improving the parameters of incoming resource flows based on improving relationships with suppliers; improvement of internal
flows, ie results and coordination of actions of divisions of the enterprise; improving relations with consumers, ensuring the most
accurate compliance of outgoing flows of goods and services with their requirements.

The purpose of this study is to determine the essence and methodology for choosing the optimal route for the delivery of
goods using the hierarchy method. To achieve this goal, a range of research tasks was determined, including: 1) study of the
essence and factors of the effectiveness of logistics activities; 2) the formation of a graphical model for choosing the optimal route
for the delivery of goods from among alternative proposals using the method of hierarchies; 3) conducting experimental calculations
to assess the effectiveness of the available alternative options for the routes of cargo delivery,; 4) formation, based on the results of
the calculations, the hierarchy of alternative routes and the choice of the most optimal option.

Having studied different approaches to defining the essence of logistics activity, the authors give their generalized
definition, which defines the essence of logistics activity in the organic interaction of various business processes (planning,
management, transportation, warehousing, storage, and others) through modern information systems, their networks and
technologies.

The main factors of the efficiency of logistic activities are the price of transportation, the time of transportation,
associated risks, the frequency of dispatch of goods in one way or another, as well as the possibility (ability) of certain options for
transportation of goods of different types.

On the basis of the experimental calculations carried out to assess the available alternative options for the delivery of
cargo according to certain criteria, the authors formed their hierarchy and determined the most optimal option.

Keywords: logistics, cargo delivery, route, hierarchy method, route selection.

IHocTaHoBka mpodJjeMH. Y €KOHOMIYHO PO3BHHEHHX KpaiHaxX JIOTICTHKAa € OCHOBOIO IS YCIIIIHOTO
¢byHKIIOHYBaHHSI Cy0’€KTIB rOCIOJApIOBaHHs, a (OPMyBaHHS JIOTICTHYHOI cHcTeMM 3a0e3ledye MiJBUILEHHS
€()eKTUBHOCTI €KOHOMIYHHX IPOIIECIB Ta 3HWKEHHsI 3arajbHUX BUTPAT MiANPUEMCTB. BpaxoBylouu Te, 110 METOO
CTBOPEHHS JIOTICTUYHOI CHCTEMH € TapMOHi3alis iHTepeciB BUPOOHMKIB, MMOCTavyaJIbHUKIB 1 CIIOKMBAYiB, TO i
OCHOBHHMMH HAmIpsAMaMH €: YJOCKOHAJICHHS IapaMeTpiB BXiJHUX HMOTOKIB PECypCiB Ha OCHOBI MOKPAIIECHHS 3B’ SI3KiB
3 NOCTa4aJbHUKAMH; yJOCKOHAJIIEHHS BHYTPIIIHIX HOTOKIB, TOOTO pe3yibTaTiB i MOTOHKEHOCTI MM Migpo3AmiiiB
MIAPHEMCTBA; YAOCKOHAICHHS 3B’ sI3KiB 31 CITOKMBavYaMu, 3a0e3MeueHHs HAHOUTBIII TOYHOT BIATIOBITHOCTI BUXiTHIX
MIOTOKIB TOBapiB Ta MOCIYT 3 IX BUMOTaMH.

TpaHCTIOPTHO-EKCTIEANIIIHHAM TTiANIPHEMCTBAM, 100 3aIMIIATUCS YCIIIIHIMH I KOHKYPEHTOCTIPOMOXKHUMH,
MOTPiOHO e(eKTUBHO OpPraHi3OBYBaTH CBOIO [iSUIBHICTH 1 HMPOIOHYBAaTH SIKICHI MOCIyrH. MeToio ¢opMyBaHHS
CHCTEM TPAHCIIOPTHOTO OOCIIyrOBYBAaHHS € JOCTaBKa BaHTaXiB TOYHO B TEPMiH 32 MiHIMAJIbHUX BUTPAT TPYAOBHX i
MarepianbHUX pecypciB. IlocraBka MmarepianiB, CHPOBHHH, TOTOBOI IPOJXYKIii BYACHO CHPHUSTIMBO BIUIMBAE Ha
(yHKIIOHYBaHHS BCi€i €eKOHOMIYHOI CHCTEMH 1 JTO3BOJISIE iCTOTHO CKOPOTHTH 3allack Ha CKJIaJaxX MPOMHCIOBHX 1
TOPTOBUX MiATIPHEMCTB.

AKTyalbHICTh JOCIIPKEHHS 00YMOBIIOETECS THM, IO I[iHA TOBapy Ma€ BEJIMKE 3HAYCHHS I KiHIIEBOTO
CIOXHBAa4da, a TOYHUI PO3PAXYHOK JIOTICTHYHHUX BUTPAT B CTPYKTYpi I[IHM TOBapy € OAHUM i3 OCHOBHHUX DKEpel
€KOHOMII BUTPAT, a OT)KE, CIIOCO0IB 3HIDKEHHS iHU. ToMy HEOOXiIHICTh MOIIYKY HOBHX BapiaHTiB €KOHOMII BUTpAT
Y JIOTICTHIII TIOB’s13aHa 3 PO3BUTKOM 1 Bce OUIBHII IIMPOKMM BUKOPHUCTAHHIM TEXHOJIOTIH Ta KOHIEMNUIN i MPUHINIIB
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cydacHoi Jorictuku. OcoOmuBY yBary ciiJi MPUIUISATH MapIIpyTH3amii TMepeBe3eHb, TOMY IO BHKOPUCTAHHS
pamioHaTFHUX MapIIPYTiB € O€3CYMHIBHOIO IIEpEBaroro, 0 MiIBUIIYE iXHIO eKOHOMIUHY e()eKTHBHICTb.

[lix yac opranizauii nporecy nepeBe3eHHs] BaHTXy BaXIIMBY POJIb Biirpae Bubip Mapupyty pyxy. Ilicis
OTpPHMaHHS 3asBKH Ha IIEPEBE3CHHS BHOIp MapIIPYTy € TAKUM CaMHM BaJKIMBHM, 5K 1 BUOIp PyXOMOTO CKIIamy s
nepeBe3eHHs. JlocTaBka BaHTaXy BiJ BaHT)XXOBIANpPaBHHKA 10 BaHTaKOOJEp)KyBada MOXIHMBA 3a JEKiJIbKOMa
BapiaHTaMH MapUIPyTiB PyXy, OIliHKa SKHX MOXKE BIIPI3HATHCS 332 HU3KOIO KpUTepiiB. YpaxXyBaHHSA BCIX ITHX
KpHTEpIiB Ta BUOIp palioHANEHOTO MaplIpyTy BU3HAYAIOTh Yac JOCTaBKH BaHTaXIB, I COOIBAPTICTb.

3MeHIIeHHsT CO0iBapTOCTI IMEpeBEe3CHHS MOKe 301LTBIUTH NPHOYTKOBICTH JOCTaBKH a0 301IBIIATH
KOHKYPEHTOCHPOMOKHICTb, SIKIO 3aJIMIINTH PiBEHb 0a)KaHOTO MPUOYTKY Ha OJHAKOBOMY PiBHI.

AHaJi3 ocTaHHIX AociailkeHb. PO3BUTKY KOHIENTYalbHHUX 3acajl Ta METOAOJIOTIYHHX MiIXOIB IIOI0
BU3HAYCHHS CYTi JIOTICTHKM Ta OpraHi3alii JOriCTHYHOI AiSUTBHOCTI NMPUCBSYEHI Mpami psay HPOBIIHUX BYCHUX Y
miit ramysi, cepen skux €Bren Kpukascpkmif, Hartamiss Uyxpait, Irop Mimyxk, 3inaima Annpymkesmd, Ceprii
JpaxHuns Ta Oarato iHmMMX. Y mpansx 3a3HaueHHUX aBTOPIB BU3HAYECHO CYTh JIOTICTHKH SIK C(epH IisUTbHOCTI,
JIOTICTUYHOI CHCTEMH Ta I CTPYKTYypH, BU3HA4YE€HO (PAKTOPH BIUIMBY Ha €(EKTHBHICTH JIOTiICTHYHOI AisUTBHOCTI,
toro. [IpoTe cTpiMKUil PO3BUTOK CYCHIJIBCTBA Ta 3MiHA 3aIMTIB CIOXKUBAYIiB JUKTYE HOBI MiIXOMH O OpraHizamii Ta
YIIPaBIIiHHS JOTICTUYHOIO TisUIbHICTIO. ToMy, TaHe DOCTiKeHHs OKIMKaHe ChOpMyBaTH AIbTEPHATHBHY OpraHi3alliifHy
MOJIETIb YAOCKOHAJIEHHsI Ta MiJBUILEHHS €(QEKTUBHOCTI JIOTiCTHYHOI MiSUIBHOCTI TPaHCIIOPTHO-EKCIEIUIIHHOTO
i INPHEMCTBA NULIXOM BUOOPY ONTHMAJIBHOIO MapIIpyTy JOCTAaBKH BaHTa)Xy Ha OCHOBI METONY i€papxii.

IocTanoBka 3aBaaHHs. MeTOIO 1aHOTO JTOCIIPKEHHS € (popMyBaHHs OpraHi3alifiHOi MOJIENi yIOCKOHAJICHHS
Ta TMiIBUIIECHHS €()EeKTUBHOCTI JIOTICTHYHOI MisIIBHOCTI TPaHCHOPTHO-CKCIICAUIIHHOTO MIAPHEMCTBA MUITXOM
BUOOPY ONTHMAJIBHOTO MapIIpyTy MOCTABKMA BaHTaXy Ha OCHOBI METOAy iepapxiit. JIjs JOCATHEHHS 3a3Ha4YCeHOI
MeTH OyJI0 BU3HAUEHO HACTYIIHI 3aBJaHHS:

— Ha OCHOBI aHAII3Y JiTepaTypPHHUX [HKEPEI y3arallbHUTH CYTh JIOTICTUYHOI MisSUTBHOCTI;

— BU3HAYUTH (PAKTOPH Ta KPUTEPIi OLIHKH ePEeKTUBHOCTI JIOTICTUYHOI AiSUIBHOCT;

— no0yayBaTu rpadidHy MOJIEIb BUOOPY ONTHMAIEHOTO MapIIpyTy 3a METOJIOM iepapXiif;

— Ha OCHOBI NMPOBEJCHUX EKCIIEPUMEHTAJIbHUX PO3PaxyHKIB 3AIHCHUTH BUOIP ONTHMAIBHOTO MapuIpyTy
JOCTaBKH BaHTaXYy.

Buxkisiag ocHoBHOro mMartepiaiy. Pi3Hi aBTOpU TpaKTyIOTh CyTb JIOTICTUKH Ta JIOTICTUYHOI IisSUIBHOCTI O
pizHOMY [1-5], IpOTE y3aradpHHUBOIM Pi3HI MOTJIAAN MOXKHA c(HOPMYBATH BH3HAUCHHS JIOTICTHYHOI JisSUTEHOCTI 5K
OpraHiyHy B3a€MOJiI0 pi3HHMX Oi3Hec-mpoleciB (IUIaHyBaHHS, YIPaBJIiHHS, TPaHCIIOPTYBAHHS, CKJaJyBaHHS,
30epiraHHs i iHIII) 32 JOMTOMOTOI0 CyYacHHUX 1H(QOPMAIIHUX CHCTEM, IX MEPEeX 1 TEXHOJIOT1H.

Oco0yuBy yBary Ciia HPUAUITH MapIIpyTH3aIlil MepeBe3eHb, TOMY IO BUKOPUCTAHHS pallioHATbHIX
MapmipyTiB € Oe3CYMHIBHOIO IepeBaror, M0 MiABHUINYE IXHIO CKOHOMIUHY e(eKTHBHICTh. PimIeHHS NOIIyKy
ONTHMAJILHUX TI€pPEeBe3eHb BAHTAXKIB € KOMIUIEKCHUM 1 CKJIaJHUM 3aBaaHHaM [1-3]. B GinbuiocTi BUMaAKiB icHYE
Ha0ip ambTepHATHB BapiaHTIB IEPEBE3CHHS, SIKI ONMUCYIOTHCS HAOOpOM PI3HUX MapaMeTpiB, TAKUX SK TPAHCIOPTHI
MapuIpyTH; BUIH TPAHCIIOPTHUX 3ac00iB Ta TX MO€AHAHHS; BUY BAaHTXXHOI TapH; TPAHCIIOPTHI TEXHOJIOTII 1 T. 1.

Jani (hakTopu BH3HAYAIOTh HEOOXITHICTH PO3POOKH MiAXOMYy IO OLIHKK iCHYIOUHX anbTepHATHB. BaHTaxk
MOXKHA TIEPEeBEe3TH, BHKOPHCTOBYIOUHM PIi3HI THUIIM HEpPEBE3eHHS Ta KOMOIHALIl TPaHCIOPTY B MeXKax OJHOTO
Mapmpyty. Lle oOyMoOBIIOE iCHyBaHHS HaOOpy aNbTEpHATHB, 3 SKAX IOTPIOHO BHOpATH ONTHMAIBHUN BapiaHT
3riIHO 3 TOOAKaHHAMU KITIEHTA.

st ouiHKK e(peKTHBHOCTI NepeBe3eHHs OyAeMO BUKOPHCTOBYBATH HACTYIHI OKa3HUKH MPOIYKTHBHOCTI:
1[IHa, Yyac Ta PU3MKH, YaCTOTA BiNPABJICHb BAHTAXKIB Ta 3/IaTHICTh EPEBE3EHHs PI3HOTO BUly BaHTaXiB. JleTanbHuii
OITKC KPUTEPIiB 32 JAHUMH NOKa3HUKaMH IIPOJYKTHBHOCTI BKa3aHo y Tadiumi 1.

Taommms 1
Kpurepii onliHk1 BaHTa:KHUX NepeBe3eHb
TToKa3HUK MPOJYKTUBHOCTI Kpurepiit
Iina (uiHa 3a nepeBe3eHHs) TpaHCHOPTHI BUTPATH; CE30HHE KOJIMBAaHHA Tapu(iB; BUTPATH HA BUITYCK JOKYMEHTALIT;

mtpadHi CaHKINT, BATPATH HA CTPAaXyBaHHS BAHTAXY

Yac(gac nepeBe3eHHs) Yac TpaHCHOPTYBaHHS; 4ac MEPETUHY KOPJOHY; YaC MUTHOTO O(pOPMIICHHS;
Yyac Ha MiArOTOBKY CHelLiaJIbHUX JI03BOJIIB; YaCOBI OOMEKEHHS MMPOTATOM IIEPEBE3CHHS

Pusuku npu nepeBaHTaXeHHI TOBapiB Ha iHIMI | [lepeBuUIlIeHHS Yacy T0CTaBKYU; Oe3MeKa BaHTaxy (BTpaTa, MOLUIKOIKEHHS BAaHTaXYy);
BHJI TPAHCIIOPTY. HasBHICTh TPAHCIIOPTY JUIS OpTaHi3allil nepeBe3eHHs; Oe3neka (Kpaaixka,
HECaHKIIIOHOBaHHH JIOCTYI JI0 BaHTAXY); HaAIHHICTh TPAHCIIOPTHOTO 3ac00y

YacToTa BinpaBieHbh BAaHTaXIB KinpKicTh MOKJIMBUX BHJIBOTIB /CY/IOBUXO/IiB/ BiANIpaBiIeHb MOI3/1iB 32 BU3HAYCHUN TEPMiH

3/1aTHICT MEPEeBE3CHHS Pi3HOTO BUAY BaHTAXIB | MOKIMBICTH MPUIIOMY IS IEPEBE3CHHS PI3HUX BUJIIB BAHTAXIB (TCHEPAIbHHUX,
LIBUAKOTICYBHHUX, BAHTQXIB MiJl TEMIEPATYPHUM PEXXKUMOM)

SIK MM MOXXeMO MoOayuTH 3 TabJiMIll, YacTWHA KPUTEPIiB € JeTepMiHOBAaHMMH NMOKAa3HMKAaMH, YaCTHHA —
CTOXaCTUYHUMU.

Jus imocTpanii eeKTHBHOCTI 3aIpOIIOHOBAHOTO METOJY i€papXiil st BUOOPY BHAY BaHTa)KOIEpEeBE3EHb
JUTSA Pi3HUX BHJIIB BAaHTAXIB, PO3TIITHEMO YOTHPH BapiaHTH JTOCTABKH 3 BAHTAXKY:
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— IIpsIME aBiarepeBe3eHHs + aBTOMOOIbHA JJOCTaBKa — MapmpyT 1;

— TIepEeBE3CHHS MOPEM JI0 TIOPTY + aBTOMOOIIbHA JOCTaBKa — MApIIPYT 2;

— 3aJII3HAYHA JOCTaBKa + aBTOMOO1IbHA JOCTaBKa — MapIIpyT 3;

— aBlamepeBe3eHHs 10 CyCiTHBOI KpalHH + aBTOMOOUIBFHA TOCTaBKa — MapIIpyT 4.
[ToOynyemo iepapxiuHy MoJenb BUOOPY MapLIpyTy HepeBe3eHHs BaHTaxy (puc. 1).

Bubip onTHMATEHOTO

MapmpyTy [epBe3eHb
q 31aTHICTD
ITina Yac PH3AKH _-actora TepeBe3eHHA
BUIPABJIEHD PI3HHX BaHTaXKiB

Puc. 1. Iepapxiuna Moaess BUGOPY MapLIpyTy NepeBe3eHHsI BAHTAXKY

3a pe3yJbTaToM pO3paxyHKy BaroBUX KOE(ILI€HTIB MO KOXKHOMY 3 KpUTEpiiB Ha YOTHUPU BapiaHTH
MapUIPyTiB epeBE3CHHs, CKIIa/IEeMO 3BEJICHY MaTPHUIIO BCIX MOKa3HUKIB (Ta0u. 2).

Tabmuus 2
3BeieHa MATPULS NOKA3HMKIB VIS YOTHPLOX MapUIPYTiB
IokasHuk P> min 7> min R > min ]}i; ;n 2?1;1 é Azzm ?r)l(i,n
M1 0,05% 0,57% 0,53* 0,74% 0,62%
M2 0,50 0,03% 0,05% 0,955% 0,95%
M3 0,31% 0,097% 0,124 0,9% 0,94
M4 0,12 0,28% 0,27% 0,43% 0,54
Barosuit kpuTepiit 0,262 0,20 0,36% 0,2% 0,04%

Po3paxyemo BaroBuil KpUTEpiH JuUIi YOTHPHOX MapIIpyTiB JUIi BH3HAYCHHS ONTHUMAJIBHOTO MapLIPYyTy
TIepeBE3CHHS:
M1 = (P22-P62 + T23 ‘T53 + R24°'R54 + F25'F65 +A26°A66)/5 = 0,09;

M2 = (P32-P62 + T33-T53 + R34'R54 + F35-F65 +A36°A66)/5 =0,07;
M3= (P42-P62 + T43-T53 + R44-R54 + F45:'F65 +A46°A66)/5 = 0,24;
M4= (P52-P62 + T53-T53 + R54'R54 + F55'F65 +A56°A66)/5 = 0,05.

3 po3paxyHKy MOXXEMO OauyuTH, IO ONTUMAJIbHUHA BapiaHT NEepeBE3CHHS — IEPEBE3CHHS 3aTi3HWYHUM
TPaHCIIOPTOM, Ha JIPyrOMy MicCIli — IpsIME TEePEeBE3CHHs aBiallifHUM TPAHCIOPTOM, Jalli — NEPEBE3CHHSI MOPCHKUM
TPaHCIIOPTOM, HA OCTAHHBOMY MiCIli — JJOCTABKa aBialliiHUM TPaHCIOPTOM Yepe3 CyMIiXKHY JIepiKaBy.

BucnoBok. Ormxe, MeTon aHamisy iepapxii € e(exkTHBHUM Uit BHOOPY ONTHMAJIBLHOTO MapUIpYyTy
nepeBe3eHHs. MeToJ iepapxiil 103BOJNsE MEHEMKEPY 3 MPOAAaXy OUTBII IMHUPOKO PO3TITHYTH BEIUKY KUTBKICTH
KpHUTEpiiB Ta Ha/la€ MOXKIIMBICTE 00paTH KOPEKTHUH BapiaHT MMEePEBE3EHHS IS KOXKHOTO KIII€HTa, 3BaXKal0Ul Ha HOTro
MPIOPUTETH TPH TEPEBE3CHHI BaHTaXy — IliHA, 4ac, e(peKTUBHICTH Tomo. [IpoTe, 3 PO3BHUTKOM CYCHiJIBHO-
€KOHOMIYHMX BIJHOCHH 3MIiHIOIOTHCSA 1 MIAXOAW JO Opradizallii Ta YNpaBiIiHHSI TOCHOJAPCHKOIO MisUTbHICTIO
cy0’ekTiB Oi3HECY, cepell IKUX 1 MPEJCTABHUKN TPAHCIIOPTHO-JIOTICTHYHOT chepH, Mo Mae cTaTH 00’ €KTOM HAITUX
MTOATIBIIINX JTOCIIJIKEHb Y ITiH ramy3i.
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