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JAU®EPEHUIAOBAHUA EKOHOMETPUYHHUM MIIXIJL
1O BUSHAYEHHS HIJISIXIB ONITUMI3 ALY
TPAHCIIOPTHOI JIOTICTUKH

THE DIFFERENTIATED ECONOMETRIC APPROACH
FOR THE IDENTIFYING WAYS TO OPTIMIZE
THE TRANSPORT LOGISTICS

VY cTarTi po3mISTHYTO HAYKOBI MiXOAM IO OIIHKK PO3PaxXyHKOBUM IUISXOM TEHJACHIIH 3MiHH BU-
Tpar TPAHCIIOPTHUX KOMIIaH1i, BU3HAUYEHHS CYTHOCT1 ONTUMI3allii TPAaHCIOPTHOI JOTICTUKY Ta 3A1H-
CHEHO OIIIHKY MOXKJIMBHX BapiaHTIB YI0CKOHAJICHHS HASIBHOTO MPOIIECY JIOTICTUYHOTO 3a0e3TeueHHS
(30kxpema, 3a paxyHOK (yndinmenty). JocaiakeHo eKOHOMIUYHY CyTHICTh TPAHCIIOPTHOI JIOTICTUKU
SK BUAY AisuibHOCTI. HaromomeHo Ha ToMy, 110, Ha/1alouu NMOciyru (GyndiiMeHTy, JOricTUYHA KOM-
MaHisl OTPUMY€ HU3KY TepeBar: ONTHMI3alliio MPOIECiB, 3SMEHIIEHHS CKJIAJICbKUX BUTPAT, JOIATKO-
Bi BUTOJIU. 32 JOMOMOTOI0 JU(EepeHIIIHOBAHOTO EKOHOMETPUYHOTO TTIXOY /10 BUSHAYCHHS IUISXIB
OITHUMI3allil TPaHCIOPTHOI JIOTICTUKHU 3alIPOIIOHOBAHO MPOLEypy OOUUCIEHb JOUUIBHOCTI HalaHHS
JIOIaTKOBUX MOCIYT 3a JIOTICTUYHUM PiBHAHHAM DepxronbcTa. BusiBieHo, 1m0 HajaHHA NOCIyT Qyi-
(b1IMEHTY € OCHOBHHM HAIIPSIMOM ONTHUMI3AIli] JIOTICTUYHOI 1HQPACTPYKTYPH.

KirouoBi cjioBa: €KOHOMIKO-MaTeMaTH4yHI METOAM, €KOHOMIKO-MaTéMaTW4HE MOJIENIOBAaHHS,
JIOTICTHKA, JIOTICTUYHI CHCTEMH, OITUMI3aLIisl.

B crarbe paccMOTpeHbI Hay4YHbIE TIOIXO/bI K OIIEHKE PACYETHBIM CIIOCOOOM TEHICHIIMI U3MEHEHUS
Pacxo0B TPAHCIIOPTHBIX KOMIIAHUH, ONPEAETIEHUIO CYIITHOCTH ONTUMH3ALUHI TPAHCIIOPTHOM JIOTUCTH-
KU U OCYIIIECTBJIEHA OIICHKA BO3MOKHBIX BAPHAHTOB COBEPIICHCTBOBAHUS CYIIIECTBYIOIIETO MpOIecca
JOTUCTUYECKOTO obecriedeHusi (B 4acTHOCTH, 3a cueT Qynduiamenta). MccnenoBana SKoHOMHYECKast
CYIIIHOCTb TPAHCIIOPTHOM JIOTUCTUKU KaK BUAA JesITeIbHOCTH. OTMEUYEHO, YTO, MPEJOCTaBIIs yCIy-
v QynduIMeHTa, JOrHCTUYECKAsk KOMITAaHHS TTOy4aeT Psiji IPEUMYIIECTB: ONTUMHU3AIINIO TTPOIIECCOB,
YMEHBIIEHNE CKIAJCKUX PACXO/I0B, JOMOIHUTENbHBIE BBIrobl. C MOMOIIBI0 AU hepeHINPOBaHHOTO
HKOHOMETPUYECKOTO MOIXO0/a K OMPEeNICHUIO IMyTel ONTUMM3ALUH TPAHCIIOPTHON JIOTUCTUKU Tpe.-
JIO’KeHa TPOIEeypa BBIYMCICHUH 11e1ecO00pa3HOCTH MPEAOCTABICHUS JONOJIHUTEIBHBIX YCIYT, IPH-
MEHSIS JJorucTHYecKoe ypaBHeHue depxronbera. BeisiBieHo, uto npenocrasienue ycayr gynduinmenta
SBJISIETCS. OCHOBHBIM HaIPaBJICHUEM ONTUMHU3ALUH JIOTUCTUUECKOW HHPPACTPYKTYPHI.

Ki1ro4eBble €/10Ba: SKOHOMHKO-MAaTeMaTHYECKHE METObI, SKOHOMHKO-MAaTEeMaTHIeCKOE MOJICIIH-
pOBaHHKE, JTOTUCTHKA, IOTHCTHYECKHE CHCTEMBbI, ONITHMU3ALIHS.
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The paper is dedicated to the scientific approaches to calculating the cost trends of transport com-
panies as well as the definition of the essence of optimization of transport logistics and an assessment
of possible options for the possible improving the existing process of logistics support (due to the
fulfillment in particular). The authors investigated the economic essence of transport logistics as a
type of activity. The research was based on the popular logistic model for calculating volume changes
simultaneously with limited resources commonly known as the Verhulst model. Initially, the Verhulst
model was valid only for a short time interval taking into account the fact that the natural environ-
ment growth is necessarily limited by a number of factors: depletion of resources, natural conditions
etc. The proposed model describes growth passing into the stabilization phase which is much better
suited to the real conditions. Within the framework of using the model to solve the problem of logis-
tics optimization it was proposed to find the unknown coefficients of the model. It was noted that by
providing fulfillment services that a logistics company receives a number of advantages: optimization
of processes, reduction of storage costs, additional benefits. Reducing logistics supply chains and
reducing logistics costs today are strategic tasks for optimizing logistics systems as well as for the en-
suring just-in-time deliveries and consolidating complex supplies. Using a differentiated econometric
approach to determining ways to optimize transport logistics, a procedure for calculating the feasi-
bility of providing additional services using the Verhulst logistic equation was proposed. Logistics
operations should be carried out with minimal costs and minimum time for the customer. As it was
shown by the applied differentiated econometric approach to determining ways to optimize transport
logistics: the higher the costs of designing logistics activities of the transport company are — the lower
the logistics costs will result from additional services. It was also revealed that the provision of fulfill-

ment services is the main direction of optimization of the logistics infrastructure.
Key words: economic and mathematical methods, economic and mathematical modeling,

logistics, logistics systems, optimization.

IMocTanoBka npodiaemu. B ymoBax ro0a-
Ji3aiii BiJi TOT0, HACKUIBKA CBO€YACHO Bi0Y-
BaIOThCSl BAHTAXKHI Ta MACaKUPCHKI JOCTaBKHU
1 TIEpeBE3CHHS, 3aJeKaTh HAJATOKEHICTh 1
e(eKTUBHICTb pOOOTH IHIIMX Tady3eW, Ccro-
KUBaA4diB TPAHCIMOPTHUX TMOCTYT. BimmoimHo,
TPAHCIOPTHA JIOTICTMKA BUCTYIAE OAHUM 3
OCHOBHMX CKJIaJIHUKIB TOCIOJAPCHKOr0 KOMII-
Jekcy Oynb-sikoi kpaiHu. OKpiM TOTO, BUTPATH
BUPOOHMKA HA JIOTICTUKY Ta CKIIAJChKe 30epi-
TaHHS TOBapiB CTAHOBJIATH 3HAYHY YaCTHHY KiH-
1eBoi BapToCTi Mg croxuBada. CKOpOYEHHS
JOTICTUYHMX JIAHIIOT1B TOCTABOK Ta 3HUKECHHS
JOTICTUYHUX BUTPAT CHOTOJHI BHUCTYMAIOTh
CTpaTeriyHUMH 3aBJAHHSMH 1100 ONTUMI3a-
111 JIOTICTUYHUX CUCTEM, 3a0€31IeUCHHS ITOCTa-
BOK JIT (anrm. just in time — «TOYHO B CTPOK»)
Ta KOHCOMImali CKJIaIHUX TTOCTABOK.

JloricTuHi KOMMaHii 3aCTOCOBYIOTh TE€X-
HOJIOT1}0 KPOC-JIOKIHTY Ta (ylI(pIIMEHTY, KOIH
3aMOBJICHHSI HAJIXOAWTh Ha CKJAJ Tepen Bif-
BaHTAXECHHM, 13 METOI0 MiHIMI3aIii TEPMiHY
ioro mepeOyBaHHS Ha CKIIAJi, a PO3IMOILIT MIXK
OJIep)KyBadyaMu 3IHCHIOETHCST OE3MOCEPETHBO
31 ckimany. Takwii migxin eGEeKTUBHUN JIMIIE

y pa3i TOYHOTO Y3TO/PKEHHs BCIX oOmepallii
y 4aci, ajie MPOJEMOHCTPYBATH 3HMKEHHS
BUTpAT Ha CKJIaayBaHHS Yy (opMasizoBaHOMY
BUIVISIZI 3aJIEKHO BlJ AUHAMIKK 3arajbHOJI0-
TICTUYHHAX BUTPAT HEMOKIIHBO.

AHaJi3 ocTaHHIX Jd0CTiIKeHb i myOJi-
kanii. [lutaHHsIM  TpaHCIOPTHOI  JIOTiC-
Tuku npucBsyeHo mpami A.C. ManoBuuko
[1], H.B. Tpymkinoi [2], O.I. Macnak [3; 6],
JI.B. BoBk [4] Ta Garathox iHmux. BomgHodac
icHye moTpeda OIIHKK PO3PaxyHKOBHM IILISI-
XOM TCHJICHIIIA 3MIHM BUTpAT TPAHCIIOPTHHX
KOMOaHii a1 ¢GopMyBaHHS KOHKYPEHTHOI
CTIMKOCTI y JIOTICTUYHOMY CEIMEHTI PUHKY.

IMocTanoBka 3aBaaHHsi. MeToro cTarTi €
PO3IIISLT TEOPETUYHUX TOJI0KEHD Ta OOTPYHTY-
BaHHS MPAKTUYHUX PEKOMEH/IAIIIi MI0/I0 OTTH-
Mi3aIlii TPaHCIOPTHOT JIOTICTUKH I APUEMCTB
[UIIXOM OI[HKH JOIIJIBHOCTI HAJAHHSA HOMAT-
KOBHMX MOCIIYT.

Buxkiaax ocHOBHOro marepiajay A0cCJia-
skeHHs1. HeoOXiqHICTh OIIHKK PO3paxyHKOBUM
[IIIXOM TE€HIEHIIIH 3MIH IT0Ka3HUKIB BII3HAYNB
HIMETIbKII MaTeMaTHK DepXioibCT 1 3amporno-
HYBaB MarTeMaTH4Hy 3aJIeKHICTh ISl TMpPOBE-
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JICHHS TPOTHOCTUYHHMX PO3PaXyHKIB TEHICH-
il PO3BUTKY JIOTICTUYHUX CUCTeM. PiBHSHHSA
DepxronbCTa y KIACUYHOMY BUIISIIIL A€ 3MOTY
PO3paxoByBaTH MOMYJIALINHY AMHAMIKY Ta 3BO-
JUTHCS J10 TM(EPEHITIAIbHOTO PIBHSIHHS:

dP (1)
dt

ne P — moyarkoBa 4MCENBHICTh; I — MOTEH-
mian; K — MicTKICTh cepenoBuiia.

VY craHgapTHOMY BHIVISAI JTaHE PIBHSAHHS
OIHCYE 3aJICKHICTh MIBUAKOCTI, 3 KOO 3017Tb-
HIYETbCS TOMYJNALIS BiJ MOYAaTKOBOI YHCENb-
HOCTI. Y pa3l BUKOPUCTAHHS JIOTICTUYHOTO
PIBHAHHS JJi BIJOOpa)KEHHS NUISXIB OMNTH-
Mi3alii TPAHCHOPTHOI JIOTICTUKU PIBHSHHS
OMHCY€ MPOMOPLIMHICTh MIBUIKOCTI MPUPOCTY
BUTpPAT Ha TPAHCIIOPTYBAaHHS Ta CKJIaTyBaHHS
MOYaTKOBOMY 3HAYEHHIO.

3acTocyeMo criporieHy GopMy 3amporOHOBa-
HOTO ITiJTXOAY Ta BU3HAYNMO HOTO JI€BICTh y X0/
3’sICyBaHHsI 3aJISKHOCTI 3MIH 3a3HAUE€HUX Kare-
ropiii BUTpar y CTPYKTypi 3arajibHOJIOTICTHY-
HUX BUTpAaT Ha MPUKJIAI OAHIET 3 HAHOUTBIIMX
B YKpaiHi JIOTICTHYHUX KOMIaHii — «3amMmIiiepy,
ska HUHI € 3PL (anmi. Third Party Logistics) —
OIIepPaToOpPOM, y TEPEJIiK TOCTYT SIKOTO BXOISTH
CKJIQAyBaHHS Ta JonarkoBl mociayrd. Okpim
TOr0, KOMIIaH1sl aKTUBHO MPALIO€ HAJl PO3LIMPEH-

K-P
P*(=—),
%

HsIM reorpadii MPUCYTHOCTI, PO3BUBAIOYH MPE-
crapauiTBa y [lonbi ta Kurai.

[ToGynyemo rpadiku JIOTICTUYHOTO piB-
HSIHHSL JUIs IBOX KaTeropil BUTpaT — Ha CKJia-
JTyBaHHs Ta TpaHcropTyBaHHs (Tabm. 1). lpu
IbOMY JIOTicTHYHE piBHSAHHS DepxronbcTa
JIEMOHCTPY€E 3aJICKHICTh HE BIJ 4acy, a Bif
MOTOYHOTO 00CATY BUTpAT.

ITix yac MOYaTKOBOTO aHAITIZY JTAHUX TAOTHITL
CKJTaJa€ThCs BPAXKCHHS, L0 HAasBHUN MapH-
TET Yy BIJHOIICHHI Kareropiii Butpar. OgHax
MOCTa€ THMTaHHS BIAMOBIIHOCTI (PaKTUIHHUX
BUTPAT MOTEHLIHHUM MOXIMBOCTSIM. Bukopuc-
TOBYIOYHM JIOTICTHYHE PiBHAHHS DepXroibcra,
3’5ICY€MO PI3HUIIIO Y Yaci, 3a SKUM Ll Kareropii
BUTPAT JOCSTAIOTh MOTEHI[IHHOTO MaKCHMYyMY.
Ile BaxMBO, 1100 OLIHUTHU MEPCHEKTUBHICTh
HOBOTO HampsMy AiSTIBHOCTI KoMmaHii — Qyi-
(GUIMEHTY y BUIVISII ayTCOPCHUHIOBUX MOCIYT
qutst [aTepHeT-marasuniB. ToOTo MU mependada-
€MO MaKCHUMaJlbHE BUKOPUCTAHHS CKIIAJICHKUX
Ta TPAHCIIOPTHUX MOTY>KHOCTEH KOMITaHii.

Otxe, piBagHHS @DepxronbcTa HaOyde

BUITISITY:
dR R* Rmax—R

7 ), ()

ne R — piBeHb BUTpaT; r — WIBUAKICTH 000-
pory, koHcranta (r=0,5); R max — makcu-
MaJbHO MOKJIMBUM PIBEHb BUTPAT.

Rmax

Tabmuis 1

Po3noxin Burpar kommnawuiii rpynu TOB «3AMMJIEP YKPATHA»

Pix 3araJgbHOJIOTiCTHYHI Po3noais BUTpar, THC TPH
BUTPATH, THC TPH Ha ckyiiagyBaHHs Ha tpancnopryBanHs

2016 118472 3507,1 6259,5

2017 13 066 3877 6982,5

2018 15 800 4812 8465.6

IDicepeno: cknadeno asmopamu Ha 0cHo8i [5]
TaOmui 2
Pe3y.TIbTaTl/l 004YHCJIEHD 3a JOTiCTHYHHM piBHﬂHHﬂM (I)erlOJ'ILCTa

t(uac) | 0 1 2 3 4 5 6 7 8 9 |10 | 11 | 12 | 13 | 14 | 15
— 0 o~ 00 o) ~ ol ||| = | 0| || x| <
Rmax ~|ld a2l Z || o lw | F|I S| S| || S| o
S Ne) Ne) o e 0 o) N 0 N — %) o~ o0 XN o)
(cki.) Rl v |||l T |||l =|—=|=|=|=]=
& o~ P\ o~ — o — — — N (@) N (@] (@] (9] (9]
<t Ne) o~ N — — — — — — — — — — —
v % N\ 3e} = < < e} [} N — — <. o o0 <
Rmax Sl |82 T | |a|l8 a2 |8|&|S
g ) o o~ < ) o~ o) — <t v Ne) ) © o) =~
(Tpchn.) S < —_ o Ne) Io%e) o) =) — —_— — — — — — —
o0 — — — — — (@\l (@\| (@\| N (@\ [@\l (q\l (@\| (@\|

Licepeno: pospaxyuku aemopis
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TpaHCI. —— KpuTitaHa miHi

Puc. 1. 3ajexHicTh BUTPAT HA CKJIAAYBAHHS Ta TPAHCIIOPTYBAHHSA
Bi/l HapoIeHHs 00CATIB JOTICTHYHOI AiATBbHOCTI 32 paxyHok dy/adinmenty

Licepeno: pospaxynxu agmopis

Ha ocHOBI BHUXITHUX IaHUX OOYHUCIUMO
Rmax mmst o6ox kareropiit. 3HaueHHss R —
Biome (4 812 Tuc rpH — Ha CKJIayBaHHS Ta
8 465,6 Tuc rpH — Ha TpaHCHOpTyBaHHs). [ls
3HAXOKEHHs Rmax mpumycTtumo, 1mo Ha meB-
HUW MOMEHT 4acy piBeHb BUTpAT Ha CKIAIy-
BaHHSI CTAHOBUTHME CYMY 32 BUXIHI TPU POKH.
Pesynbratu obunciens nogaHo B Tadi. 2.

3a 3HaiIeHMH 3HAYEHHSAMHU 3aJI€KHOCTI PIBHS
BUTpaT TMoOymyemMo rpadiku 000X JIOTICTUYHUX
piBasiHb Depxronbera (puc. 1). Ha rpadiky mpo-
BEJICHO TOPU30HTAJIbHY MyHKTHpHY JiHito. Lle —
MiHIMaJIbHa KPUTHIHUH PiBEHb BUTPAT.

Sk cBIAUNTH OTpUMaHUN TpadiK, y JaHOMY
pasi BUXIJHI TO3UIII] IIOAO BUTPAT HA TpaH-
CIOPTYBaHHs Oylu KpallMMH, KPUTUIHHMA
piBeHb OyB nocsaruyTuit HUMH mBuame. [Ipore
KaTteropii BUTpar Oyl Opi€HTOBaHI Ha Pi3HUN
MaKCUMaJbHUIA MOKA3HUK BUXOISIYU 3 JAHHUX
3a nonepenHi nepioau. Lle nae 3mory 3podutu
BHCHOBOK IIPO T€, IO PiBHI BUTpAT 3aJ€KaTh
Bl 1HJIWBIIyaJbHOTO TOTEHI[IHHOTO MaKCH-

mymy (Rmax). Ha meBHOMY erami mpupicT
3YNUHSETHCS, @ 3HAUEHHS CTa€ CTaOUIBHUM Ta
BIAMOBIAHUM R.

BucHOBKH 3 NMpPOBeIEeHOr0 AOCTiI:KEHHSI.
JlorictnuHi omeparrii MarOTh 3AIHCHIOBATHCS
3a YMOBHM MiIHIMQJbHUX BHUTpAT Ta MIHIMAalb-
HOTO 4Yacy JUIsl KiieHTa. SIK mokas3aB 3acToco-
BaHUN JudepeHiioBaHUM E€KOHOMETPUYHUI
MOXiA OO0 BHU3HAUEHHS IMUIAXIB OIITHMI3aril
TPAHCIIOPTHOI JIOTICTUKH, YUM OLITbIIIT BUTPATH
M1]] 9ac MPOEKTYBAHHS JIOTICTUYHOI TISITHHOCTI1
3aKJIaJla€ TPAHCIIOPTHA KOMITaHis, THM MEHIII
JIOTICTUYHI BUTpAaTHU TIOHECE B pE3yJabTarTi 3a
PaxyHOK JOAAaTKOBUX MOCHYT (Takux siK (yi-
¢binment, Hanpukian). OTxke, mod oTpuMaTH
OJIMH 1 TOM camMuil pe3ylbTaT BIIHOCHO IpH-
pPOCTYy BHUTpAT Ha CKJIATyBaHHS, MA€ MPOUTH
Oinpiie yacy. BinmoBigHo, Haal09u MOCITYTH
byndiIMeHTy, KOMITaHist OTPUMY€E HHU3KY Tepe-
Bal, OCKUJIbKM TaK MO)KHa 3aJly4UTH OlJIblIe
KIIEHTIB 1 MaKCHUMallbHO BHMKOPHCTOBYBAaTH
CKJIAJICHKI Ta TPAHCIIOPTHI MOTY>KHOCTI.
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