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Urgency of the research. The article deals with the is-
sues of the importance of the information technologies use in
the logistics activities of agricultural enterprises, for example
in distribution and transport logistics.

Target setting. It is reasonable to develop practical pro-
posals on the use of information technologies in the logistics
activities of agricultural enterprises, particularly in distribution
and transport logistics.

Actual scientific researches and issues analysis. Sci-
entific papers of such scholars as M. Vakhovska, O. Deriuhin,
V. Lytvyn, S. Fedoriachenko, R. lvanov, S. Bilan,
O. Karpenko, V. Tyshuk, A. Pasichnyk, S. Kravchuk,
V. Kutyriev, A. Rodymchenko and others have dealt with the
definition of the location of the distribution centre.

Uninvestigated parts of general matters defining.
However, the issues of informational technologies use in the
logistics activities of agricultural enterprises were not reflected
in the scientific papers of the above-mentioned scholars.

The research objective. The article aims to scientifically
prove the theoretical and methodological provisions and de-
velopment of practical proposals on the information technolo-
gies use in the logistics activities of agricultural enterprises.

The statement of basic materials. The basic approach-
es to determine the location of logistics centres on the certain
territory were offered, in particular the use of a sample point
method and method of determining the centre of gravity. Dur-
ing the research it was proved that it is reasonable to use the
spreadsheet MS Excel.

Conclusions. Logistics centres have to be located in the
comfortable areas as to agricultural enterprises that will allow
minimizing the transportation costs. They also have to be
profitable in terms of transport accessibility and transport link.
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BUKOPUCTAHHSA IH¢0I3MALIII7IHMX
TEXHONOTIN Y NOrCTU4HIN OIANbHOCTI
CINbCbKOroCcnogArPCbKux nignPUEMCTB

AkmyanbHicmb memu docnidxeHHs1. Y cmammi eucsi-
MITI0OMbCSA NUMaHHS aKkmyasibHoCmi 3acmocy8aHHs1 iHghop-
MauiliHUX mexHosoeil y no2icmuyHil 0igrIbHOCMI CiflbCbKO20-
crodapcbKux nidnpuemMcms, npumipom 6 po3nodinbyili ma
mpaHCcnopmHil 1o2icmuuj.

Mocmanoeka npo6siemu. [ouinbHum € po3pobka rnpak-
MuUYyHUX n[pono3uyiti wodo euKopucmaHHS [HgopmauitiHux
mexHornoailti 8 nno2icmuyHitl QisiribHOCMI CirlbCbKo20CcnodapcCh-
Kux nidnpuemcme, 30Kkpema 8 po3rnodinbyili ma mpaHcrnopm-
Hili mo2icmuui.

AHani3z ocmanHix docnidxeHb i nyb6nikayiu. Haykosi

npauyi makux e4yeHux, sK M. Baxosceka, O. [eproaiH,
B. JlumeuH, C. ®edopsiyeHKo, P. lsaHos, C. binaH,
O. KapneHko, B. Tuwyk, A. laciyHuk, C. Kpasuyk,

B. Kymupes, A. PodumyeHko ma iHwi manu cripagy 3 eusHa-
YeHHSM Micusi po3maluysaHHs po3nodinbHO20 UeHmpy.

BudineHHs1 HedoclidKeHuUxX YacmuH 3a2asibHOI Npo-
6nemu. Y npaysix Haykosuie He 3Halwiu 8i00bpaKeHHs ru-
maHHs w000 BUKOpUCMAaHHS iHGhopMauiliHux mexHornoeil 8
niogicmuyHitl - QisilbHOCMI  CiflbCbKO20CrnodapchKux — nionpu-
emcms.

lMocmaHoeka 3ae0aHHA. Cmamms MOK/uUKaHa HayKoso
0brpyHmysamu meopemuKo-memoOUYHI MOJIOKEHHST ma po3-
POBKY npakmuyHux rnporno3uyiti w000 suKopucmaHHsi iHgpop-
MauitiHux mexHornoaitl 8 fo2icmuyHiti 0isiribHOCMI CinbCbKo20-
criodapcbKux nionpuemems.

Buknad ocHoeHO20 Mamepiany. 3anporoHO8aHO OCHO-
8HI MiOX00u w000 8U3HAYeHHsI MicUsi po3mallysaHHs fioaic-
MUYHUX UeHmpig Ha rneeHili mepumopii, 30Kpema euKopuc-
maHHa  memoOly npobHOI moyku ma mMemody 6U3HaYeHHs
ueHmpy eazu. Y x00i docnidxeHb 6yno obrpyHmoegaHo, wo
0na uybo2o O0UiNIbHO cKopucmamucsi mabnu4dHuM pPoyeco-
pom MS Excel.

BucHoeku. JlocicmuyHi yeHmpu maroms po3millygamucsi
8 KOMGOPMHUX 30Hax 8IOHOCHO CinbCbKO20CrnodapchbKux niod-
npuemMcms, w,o 00380/1UMb MiHIMI3ygamu eaumpamu Ha mpa-
HcriopmyseaHHsi, a makox marome 6ymu 8ue2iOHUMU 3 MOYKU
30py mpaHcriopmHoi docmyrnHocmi ma mpaHCrnopmHoO20
CrOJTyYEHHS.

Knroyoei cnoea: iHgbopmayitiHi mexHosogzii; nosicmuyHul
UeHmp; mpaHcriopmHa mepexa.

Urgency of the research. Nowadays the production management efficiency largely depends on
information provision and completeness of information. The rapid development of information technol-
ogy, consisting of computerization and telecommunications, makes significant changes in all aspects
of business, including logistics and business activity. The problem of information support in each stage

technologies in the logistics activities of agricultural enterprises
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of the distribution and transport processes in the production of agricultural products will always remain
relevant.

As agricultural production requires constant management of cargo transportation, it is necessary to
implement logistics centres with specialized technical equipment which will ensure the functioning of
the transport and logistics system. As the result it will be possible to store agricultural products with
minimal losses for a long time. The usage of specialized equipment will enable a faster and better
technological process. Thus, one of the most important and difficult task when designing logistics sys-
tems is the choice of options for the location of the logistics centre.

Target setting. It makes sense to develop practical proposals on the use of information technology
in the logistics of agricultural enterprises, particularly in distribution and transport logistics.

Actual scientific researches and issues analysis. Some fundamental aspects of the creation and
operation of logistics centres in Ukraine are theoretically grounded in the works of such local scientists
and logisticians as N. M. Dashchenko [2], V. V. Makarova [6], L. V. Savchenko, L. V. Sauliak [9]. Re-
search on the use of methods for determining the location of the distribution centre was conducted by
such economists such as M. Yu. Vakhovska [1], O. V. Deriuhin, V. V. Lytvyn, S. O. Fedoriachenko [3],
R.V.Ilvanov, S.O.Bilan [4], O.A.Karpenko, V.P.Tyshuk [5], A.M. Pasichnyk, S.S. Kravchuk,
V. V. Kutyriev [7], and A. O. Rodymchenko [8].

Uninvestigated parts of general matters defining. Scientists have not worked out the issue of
the use of information technology in the logistics of agricultural enterprises yet.

The research objective. The article deals with the scientific study of theoretical and methodologi-
cal development of policies and practical proposals for the use of information technology in the logis-
tics of agricultural enterprises, including location of the logistics centre.

The statement of basic materials. While determining the most favorable (optimal) number of lo-
gistics centres an optimization problem arises: if to increase their number in the distribution network,
the cost of transport and processing orders fall, the cost of maintaining inventory increases, and total
costs reach a minimum for a certain amount of logistics distribution centres. One of the important pre-
requisites for solving the above optimization problem is the positioning of logistics centres. Different
methods can be used: the method of a full search, heuristic methods, the method of determining the
centre of gravity, method of a test point [3; 5; 6].

Since in practice in terms of extensive transport network the method of full search may be unsuita-
ble because the number of possible options with the increase of the network scaling increases expo-
nentially, as well as the complexity of the solution, and heuristic methods are based on human experi-
ence and intuition, so to locate logistics centres, we must consider the method of determining the cen-
tre of gravity method and the test points method.

It should be noted that the use of modern information technology influences the choice of software:
based on a software package of MS Office or a specialized one. The complex of MS Office applica-
tions is interconnected and is designed to solve almost any problems. Since the currently marketed
software hasn’'t presented products that automate the process of solving these problems and
MS Excel spreadsheet is available for everyone, so we can use them to determine the location of a
logistics centre for agricultural enterprises of Vinnytsia region.

To locate a logistics centre for the improvement of the logistics governance in rural areas of Vinni-
tsa region, we will at first apply the method of determining the centre of gravity. We use a method of
an applying the coordinates network for the map of potential locations of logistics centres. The system
enables the network to estimate the shipping cost from each potential supplier to the logistics centre
and from that place to the end user, and it is necessary to select the desired option which is defined as
the centre of mass.

Solving the problem of the distance gives the location of the geographical point coordinates where
the sum of the distances to all points of demand is minimal. This approach is based on the assumption
that transportation costs depend on the distance. Thus, it is assumed that it is necessary to minimize
the total distance traffic and obtain the optimal location for a logistics centre.

The coordinates of the centre of gravity of cargo flows where a logistics centre can be locared are
determined by formulas [4; 5; 9]
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where X, Y — coordinates of the centre of gravity of cargo flows;
B;— cargo turnover of the i-manufacturer (consumer);

X, Y;—the coordinates and the i-manufacturer (consumer);

n — the number of producers (consumers).

Using MS Excel spreadsheet, using Formula 1 and 2, coordinating the location of a logistics centre
(LC) for agricultural enterprises of Vinnytsya region [10]. Thus, using the method of determining the
centre of gravity we obtained the optimal location coordinates of a logistics centre for agricultural en-
terprises of Vinnytsya region — X = 48,9780; Y = 28,7253. Such territorial location will minimize
transpo;[t costs frorEp enterprises tco a Iogistics centre (Fi%. 1).

G H 1
Output to locate a lOngtlES l:enl:f}r for_agncull:ural enterprises Calculated data
1 of Vinnytsia region
. i Cargo Coordinates LC
® % | Regional centers |COOTdinates| Coordinates rurnover BH.| B-x B,V -
3 X i ths_ tons X ¥
4 1 |Bar 49.0749 27.6831 4345 8 213269.7| 120305.2| 48,9780 | 28,7253
5 2 |Bershad 48,4328 20,5254 11047.1 53504200 326170.0
6 3 |Vinnytsia 492331 28.4682 64202 3165294 183027.8
7 4 |Haisyn 48.8106 203841 219579 10717783 645213.1
8 5 |Zhmerynka 49,0425 28.0993 2513.7 123278.1 70633.2
9 6 |Illintsi 49,1051 20,2084 5181.3 254428.3| 151337.5
10 | 7 |Kalynivka 49 4472 28,5231 7013.6 346802,9| 2000496
11 | 8 |Koziatyn 497211 28,8342 9716,5 4831151 280167.5
12 | 9 |Kryzhopil 48.3753 28.8708 20581.8 0095650.7| 5942130
13 | 10 |[Lypowvets 492161 20,0561 10930.6 537961.5| 3176006
14 | 11 |Lityn 493273 28.0836 22477 1108730 63123.5
15 | 12 |Mohyliv-Podilskyi 48.4410 27.8022 0858.8 4775701 2740963
16 | 13 |[Murovani Kurylivisi | 48,7222 27.5153 3143.4 1531534 86491.6
17 | 14 |Nemyriv 48,9794 28.8438 5103.4 249061.5| 1472014
18 | 15 |Orativ 49,1761 20,3910 11480.8 56458100 3374322
19 | 16 |Pishchanka 48.2057 28.8891 1972.1 95066.5 569722
20 | 17 |Pohrebyshche 49_4870 202734 14134 .9 590403 8| 413776.6
21 | 18 [Teplyk 48.6595 20,7540 3920.0 1907452 1166357
22 | 19 [Tywriv 49.0122 28.5038 48038 235444.8| 136926.6
23 | 20 |Tomashpil 495427 28.1200 12551.2 621820.3| 3529307
24 | 21 |Trostianets 48.5128 292277 11948.1 579635.8| 3492155
25 | 22 |Tulchyn 48.6734 28.8546 14670.7 714072.8| 4233172
26 | 23 |Khmilnvk 49,5581 27.9560 285307 14139273 7976042
27 | 24 |Chernivtsi 48.5427 28.1074 25277 122701.4 71047.1
28 | 25 |Chechelnvk 482165 20 3482 2066,1 90620, 1 606363
29 | 26 |Sharhorod 48.7533 28.0825 6856.6 334281.9| 192550.5
30 | 27 [Yampil 48.2351 28,2779 6528.2 314888.4| 184603.8
31 X 242061,7| 11855693.2| 6953288.0

Fig. 1. Determination of the location coordinates of a logistic centre using the method of determining
the centre of gravity
Source: based on [10]
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We can determine the best location for a logistics centre with the further analysis of possible loca-
tions. To do this, we use the method of test points which allows to determine the optimal location of a
logistics centre in case of a rectangular configuration of network of roads. The essence of this method
is to check each successive segment of the areas served. A trial segment point is any point that is on
this segment and is not one of its ends. A left cargo turnover of a test point is the cargo turnover of
producers (consumers) located throughout the service area to the left of this point. A right cargo turno-
ver of a test point is the cargo turnover of producers (consumers) located to the right of it [5].

The area service should begin with checking its leftmost end. At first we should analyze the first leg
section: this section refers to the test point and the amount of cargo turnover of producers (consum-
ers) who are in the left and in the right of a set point. If the cargo turnover of producers (consumers)
who are in the right is more, we check the next segment if it is smaller, and we make the decision on
expediency of placing a logistics centre at the beginning of the segment that was tested. We should
note that the test of test points is carried out until it finds a point for which the amount of cargo turno-
ver of producers (consumers) on the left side does not exceed the amount of cargo turnover of pro-
ducers (consumers) on the right side. After that a decision on the location of a logistics centre is made
at the beginning of the segment that is in left of the test points [5].

To use the point test method to determine coordinates for the location of optimal unit of the
transport network, with a purpose to locate the logistics centre there for agricultural enterprises of Vin-
nytsia region, it is necessary to place coordinate axes oriented parallel to the road. Therefore, using
the possibilities of the MS Excel spreadsheet, we should build a dot diagram which will show the
placement of regional centres of Vinnitsa region regarding to their geographical coordinates. For this,
the latitude coordinates will be placed on the X axis of the chart and the longitude coordinates — on the

Y axis (Fig. 2).
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Fig. 2. Dot diagram of the location of Vinnitsya region regional centres

Having determined the coordinates of producers (consumers), it is necessary to find on each axis
an optimal location in terms of a logistics centre by a test point method, i.e. X and Y coordinates of the
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desired site. Since the calculations are done separately for each axis, we must first sort the source

data coordinates along column Coordinates X; in ascending order. We should find left and right cargo

turnover points on each test interval, compare and identify the X coordinate for the best location of a

logistics centre. Analyzing the data, it can be concluded that as a test point on the segment Nemiroff —

Tyvriv the right cargo turnover is less than the left, we make the conclusion that coordinate X corre-

sponds to the start point of the segment with coordinate 48,9794 (Fig. 3).
B C G H

A D E F F G H
Output to locate a logistics center for agricultural
1 enterprises of Vinnytsia region Calculated data Calculated data
. . Cargo Test point cargo . )
2 | Ne| Regional centers Coorgfla - Coor;!ixlna r turnover (Bi), turnover Difference Tout poiol Cgn Ksover Difference
3 E: : ths.tons | Left | Right Left Right
4 1 |Pishchanka 48,2057 | 28,8801 1972,1] 19721 =E4
5 | 2 |Chechelnvk 48,2165 | 203482 2066,1|  4038,2| 240089.6] -238117.5| |=SUM(SES4E3) [=SUM(E5:SES30) |=F4-G5
6 3 |Yampil 482351 | 282779 6528.2| 10566.4| 238023,5] -233985.3| |=SUM(SES4.E6) [=SUM(E6:SES30) |=F5-G6
7 | 4 |Krvzhopil 48,3753 | 28,8708 20581.8] 31148,2( 231495 3| -220928 9| |=SUM(SES4E7) |=SUM(E7:SE$S30) |=F6-G7
8 | 5 |Bershad 484328 | 205254 11047,1] 42195.3] 210913,5] -179765,3| [=SUM(SES4ES) |=SUM(ES:SE$30) |=F7-G8
9 | 6 |Mohyliv-Podilskvi | 484410 [ 278022 9858.8] 52054,1[ 199866.4] -157671,1] |=SUM(SES4:E9) |=SUM(EO:SES30) |=F8-G9
10 | 7 |Trostianets 48,5128 | 202277 119481 64002.2| 190007,6 -137953,5| [=SUM(SES4:E10)|=SUM(E10:SE$30)[=F9-G10
118 |Chernivtsi 48,5427 | 28,1074 2527.7) 66529,9] 178059.5) -114057.3| |=SUM(SES4:E11)|=SUM(E11:SE$30)|=F10-G11
12| 9 |Teplyk 48,6595 | 20,7540 3920,0] 70449,9] 175531.8] -109001,9] |=SUM(SES4:E12)|=SUM(E12:SE$30)|=F11-G12
13| 10 |Tulchyn 48,6734 | 28,8546 14670,7| 85120,6| 171611,8] -101161,9| [=SUM(SES4:E13)|=SUM(E13:SE$30)|=F12-G13
14| 11 |Murovani Kurvlivtsi | 48,7222 | 27,5153 3143.4| 88264.0{ 156941,1] -71820,5| |=SUM(SES4E14)|=SUM(E1I4:SE$30)|=F13-G14
15 | 12 |Sharhorod 48,7533 | 28,0825 6856,6| 95120,6] 153797,7) -65533,7| |=SUM(SES4E1S)|=SUM(E15:8E830)|=F14-G15
16 | 13 |Haisyn 48,8106 | 29,3841 21957,9] 117078,5( 146941,1| -51820,5| |=SUM(SES4:E16)|=SUM(E16:3E330)|=F15-G16
17 | 14 |Nemyriv 48,9794 | 288438 5103,4] 122181,9] 124983.2| -7904,7) |=SUM(SES4.E17)|=SUM(E17:SE$30)|=F16-G17
18 | 15 [Tyvriv 49,0122 | 28,5038 4803,8) 126985,7( 119879.8]  2302,1| |=SUM(SES4:E18)|=SUM(E!8:SES30)|=F17-GI8
19 | 16 |Zhmerynka 49,0425 | 28,0003 2513,7| 1204094 115076,0] 11909,7] |=SUM(SES4:E19)|=SUM(E19:SE$30)|=F18-G19
20 17 |Bar 40,0749 | 27,6831 4345.8] 133845,2) 112562,3| 16937.1| [=SUM(SES4:E20)|=SUM(E20:SE$30)|=F19-G20
21 18 |Ilintsi 49,1051 | 29.2084 5181,3| 139026,5| 108216,5] 25628.7| |=SUM(SES4:E21){=SUM(E21:3E$30)|=F20-G21
22 19 |Orativ 40,1761 | 293910 11480.8| 150507.3] 103035,2] 35991.3| |=SUM(SES4:E22)[=SUM(E22:SES30)|=F21-G22
23 | 20 [Lypovets 492161 | 290561 10930,6] 161437.9] 91554.4] 589529 |=SUM(SES4:E23)|=SUM(E23:SE$30)|=F22-G23
24 21 |Vinnytsia 492331 | 284682 6420.2) 167867.1| 80623.8| 80814.1| |=SUM(SES4:E24)|=SUM(E24:SE$30)|=F23-G24
25 22 |Lityn 493273 | 28,0836 2247,7) 170114,8 74194.6] 936725 |=SUM(SES4:E25)|=SUM(E25:SE$30)|=F24-G25
26 | 23 |Kalynivka 404472 | 28,5231 7013,6( 177128.4] 71946,9] 98167.9| [=SUM(SES4:E26)|=SUM(E26:SES30)|=F25-G26
27 24 |Pohrebyshche 404870 | 202734 14134,9] 191263,3| 64933,3| 1121951 |=SUM(SES4:E27)|=SUM(E27:SES30)|=F26-G27
28 25 |Tomashpil 49,5427 | 28,1200 12551,2] 203814,5| 50798,4| 1404649 |=SUM(SES4:E28)|=SUM(E28:SES30)|=F27-G28
29 | 26 |Khmilnyk 49,5581 | 27,9560 28530,7] 2323452 38247.2| 165567.3| |=SUM(SES4:E29)|=SUM(E29:SE$30)|=F28-G29
30 27 [Koziatyn 49,7211 | 28,8342 9716,5 9716,5] 2226287 =SUM(E30:SES30)|=F29-G30
a) Result b) Formulas

Fig. 3. Determination of X coordinate by the test point for the optimal location of a logistics centre
Source: based on [10]

The next step is to find Y coordinate on a coordinate axis of ordinates for the successful location of
a logistics centre. We must sort the output data in the column of coordinate Y; in ascending order.
A further algorithm is similar to determine the coordinates X. Having determined that a test point on
the segment Tulchyn — Kryzhopil the right cargo turnover is less than the left one, we decided that co-
ordinate Y corresponds the point on the beginning of the segment, in this case, the geographical coor-
dinate is 28,8546 (Fig. 4).

Thus, using the method of a test point we determined that the coordinates of the optimal location of
a logistics centre for agricultural enterprises of Vinnytsya region are — X = 48,9794; Y = 28,8546.

As the results concerning the location of a logistics centre were divergent, we should examine the
transportation work which is in progress in the two sites (i.e. compare the total cargo turnover). The
method of a partial enumeration should be selected a by site of a transport network, which may be the
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location of a logistics centre. Then we should determine the distance from the site to each of the pro-
ducers (consumers) according to the areas of the transport network. The total cargo turnover from
some transport site will be equal to the sum of the relevant cargo turnover for other sites (producers or
consumers) [8]:

Pj :ZBi'Lj—i —)min, (3)

where P; — the total cargo turnover of transport on delivery of goods in terms in all points of the j-
site;

B; — cargo turnover of the i-manufacturer (consumer);
L;; — the distance from j-site to the i-manufacturer (consumer);

n — the number of producers (consumers).

A B c D E F G H F G H

Output to locatealogisti?c's cenl?r for.agrimltural enterprises Cakalatéd data Calcalated data
; of Vinnytsia region

: Coordinates | Coordinates Cargo 2 Test point cargo : Test point cargo turnover '
2 Ne| Regional centers X v, turnover (Bi), turnover Difference : Difference
3 : ) ths. tons Left Right Left Right
4 | 1 |Murovani Kurytivtsi | 48,7222 | 27.5153 31434 31434 =E4
5 | 2 |Bar 40,0749 | 27,6831 43458 7489.2| 2380183 -235774,9| |=SUM(SES4ES) |=SUM(ES:SES30) |=F4-G5
6 |3 |Mohyliv-Podilskvi | 484410 [ 27.8022 0858 8| 17348,0] 2345723 -227083,3| [=SUM(SES4E6) |=SUM(E6:SES30) [=F5-G6
7 4 |Khmilnyk 49,5581 | 27,9560 28530,7] 45878,7| 224713,7] -207365,7| |=SUM(SES4:E7) [=SUM(E7-SES30) |=F6-G7
3 | 5 [Sharhorod 48,7533 | 28.0823 6856,6] 527353| 196183,0] -150304,3| [=SUM(SES4:ES) |=SUM(ES:SES30) |=F7-G8
9 6 |Lityn 493273 | 28.0836 22477 54983.0] 189326.4] -136391.1| [=SUM(SES4:EQ) |=SUM(EQ-SES30) |=F8-GO
107 |Zhmerynka 49.0425 | 28,0993 2513,7] 57496.7] 187078,7] -132005,7| [=SUM(SES4:E10) |=SUM(E10:SE$30) [=F9-G10
11| 8 [Chernivtsi 48,5427 | 28,1074 2527.7]  60024.4] 184365,0] -127068,3| |[=SUM(SES4:E11) |=SUM(E11:SES30) |=F10-G11
12 9 |Tomashpil 495427 | 28,1200 125512 72575.6] 1820373 -122012,9] [=SUM(SES4:E12) [=SUM(E12:SES30) |=F11-G12
1210 |Yampil 482351 | 282779 65282 791038 160486,1] -96910,5| [=SUM(SES4E13) |=SUM(E13:SES30) |=F12-G13
14| 11 |Vinnytsia 402331 [ 28,4682 6429.2| 85533.0] 162057.0] -83854.1| [=SUM(SES4:E14) |=SUM(E14:3E$30) |=F13-G14
15 12 [Tyvriv 49,0122 | 28,5038 4803.8] 90336,8] 156528,7] -700057| [=SUM(SES4:E15) [=SUM(E15:SES30) [=F14-G13
16 13 |Kalynivka 404472 [ 28,5231 7013,6] 97350.4) 151724.9] -61388,1] |=SUM(SES4E16) |=SUM(E16:SES30) |=F15-G16
17 14 [Koziatyn 49,7211 | 28,8342 0716,5] 107066,9] 144711,3] -47360,9| |[=SUM(SES4E17) |=SUM(E17:SE$30) [=F16-G17
12 15 [Nemyriv 48,0704 | 28,8438 5103.4] 112170,3] 134994,8 -27927,9] |=SUM(SES4E18) |=SUM(E18:SES30) [=F17-G18
19 16 |Tulchyn 48,6734 | 28,8546 14670,7] 126841,0] 120801.4] -17721,1] [=SUM(SES4E19) |=SUM(E19:SE$30) [=F18-G19
20 17 |Kryzhopil 48,3753 | 28.8708 20581,8] 1474228 1152207 11620,3| |=SUM(SES4:E20) |=SUM(E20:SES30) |=F19-G20
21 18 |Pishchanka 482057 | 28.8801 1072,1] 1403040 046389 52783,9| |[=SUM(SES4:E21) |=SUM(E21:3ES30) |=F20-G21
22| 19 |Lypovets 402161 [ 29,0561 10930,6| 160325,5] 92666.8] 56728,1| [=SUM(SES4:E22) [=SUM(E22:SES30) |=F21-G22
23 20 |Iltintsi 40,1051 [ 202084 5181,3] 165506.8] 817362 785803| |=SUM(SES4:E23) |=SUM(E23:SES30) |=F22-G23
24 21 |Trostianets 48,5128 | 202277 11048.1| 177454.9] 765540] 880510| [=SUM(SES4E24) |=SUM(E24:SES30) |=F23-G24
25 22 |Pohrebyshche 404870 | 202734 141340 1015808 64606,8] 112848.1| [=SUM(SES4:E25) |=SUM(E25:SES30) |=F24-G25
26 23 [Chechelnvk 482165 | 203482 2066,1| 1936559 50471,9| 1411179| [=SUM(SES4:E26) |=SUM(E26.SES30) |=F25-G26
27 | 24 |Haisyn 48,8106 | 293841 219579 215613,8] 484058 145250,1| |=SUM(SES4:E27) |=SUM(E27.SES30) |=F26-G27
28 25 |Orativ 40,1761 | 203010 11480,8| 227094,6| 26447,9] 1891659| [=SUM(SES4:E28) |=SUM(E28:SES30) |=F27-G28
29 26 [Bershad 48,4328 | 20,5254 11047,1] 238141,7| 14967,1] 2121275 [=SUM(SES4:E29) |=SUM(E29-SE$30) |=F28-G29
30 27 |Teplvk 48,6595 | 207540 3920,0 3920,0[ 2342217 =SUM(E30:$E$30) |=F29-G30
a) Result b) Formulas

Fig. 4. Determination of Y coordinate for the optimal location of a logistics centre by a test point method
Source: based on [10]

As shown in Formula 3, the site of the transport network which will provide a minimum cargo turno-
ver of P;, transport, will be the best location for a logistics centre (Fig. 5).

Thus, as a result of payments received we can conclude that the best place of the location of a lo-
gistics centre for agricultural enterprises of Vinnytsia region is site humber 2 (the location that was
found by the method of a test point) with coordinates X = 48,9794; Y = 28,8546 since it overall cargo
turnover is less than in site number 1.
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These coordinates refer to rural areas not far from the village Medvezha of Nemyrivskyi region. It
should be noted that at the village there are two roads, the first one of a regional importance — high-
way P36, the other is of an international importance — M12 (Stryi — Ternopil — Vinnytsia — Kropyvny-
tskyi — Znamianka). Thus, such a location of a logistics centre will be beneficial in terms of traffic and
transport accessibility.

A B [ 1) E F G
1 Transport cargo turnover
Cargo For site Nel For site Ne2
MNe Regional centers turnover, ths. | The distance The distance
tons fr logistics Cargo fr logistics Cargo
Om 2 TogISHe turnover om a ‘gt turnover

3 center, km center, km

4 1 |Bar 43458 130 5649540 120 521496.0
s 2 |Bershad 11047.1 110 12151810 110 1215181,0
6 | 3 |Vinnyisia 64202 55 353606,0 48 308601.6
7 4 |Haiswvn 219579 59 1205516.1 52 1141810.8
g 5 |Zhmervnka 25137 110 276507.0 o9 2488563
g 6 |Tlintsi 5181.3 35 1813455 32 165801.6
10 |7 [Kalynivika 7013.6 79 554074 .4 72 5049702
11 | 8 [Koriatyn 9716.5 130 12631450 120 1165980,0
12 | 9 [Ervzhopil 20581.8 a6 19758528 89 1831780,2
13 | 10 [Lvpovets 10930.6 53 579321.8 51 557460.06
14 | 11 [Lityn 2247.7 94 211283.8 87 1955499
15 | 12 [Mohvliv-Podilskyi Q8588 120 1183056.0 110 1084468.0
16 | 13 [Murovani Kurvlivisi 3143 4 42 132022 .8 130 4086420
17 | 14 [Nemvriv 5103 4 g 45930,6 2 10206.8
18 15 [Orativ 11480.8 67 7692136 64 7347712
18 | 16 [Pishchanka 19721 120 2366520 110 2169310
20 |17 [Pohrebyshche 14134 .9 85 1201466, 82 1159061.8
21 | 18 [Teplvk 3020 a8 3841600 o1 3567200
2z | 19 [Tyvriv 48038 54 2594052 47 225778.6
23 | 20 [Tomashpil 12551,2 73 916237.6 66 8283792
24 | 21 [Trostianets 11948.1 83 0016923 76 Q08055.6
25 | 22 [Tulchyvn 146707 47 6895229 40 S80828.0
26 | 23 |[Khmilnvk 285307 120 3423684.0 120 3423684.0
27 | 24 [Chernivisi 2527.7 98 247714.6 a1 2300207
28 | 25 [Chechelnvk 2066.1 120 2479320 120 2479320
28 | 26 [Sharhorod 6856.6 a0 6170940 83 5690978
30 | 27 [Yampil 6528 2 120 783384.0 110 7181020
31 | Total cargo turnover (Pj) X X 20599955,5 X 19566175,9

Fig. 5. Determination of the total cargo turnover in the received sites of the location of a logistics cen-
tre of a transport network of Vinnytsia region
Source: based on [10]

Conclusions. Nowadays it is impossible to provide a quality management of agricultural produc-
tion without the introduction and application of information systems and technologies. It is their use in
practice that enforces agricultural enterprises complex interacting and complementary requirements
that shape the quality of services, as information technology plays an important role in strategic man-
agement, planning and achieving the goals of the company.

Of all the above mentioned we can clearly see the selection of proper location of a logistics centre.
The choice of location of a logistics centre is an important step in the logistics of agricultural enterpris-
es, particularly in distribution and transport logistics. Recommendations for optimal placement of re-
gional logistics centre of agricultural enterprises are based on the principle of mutually beneficial and
economically viable location for definition of warehouses as producers and consumers of their prod-
ucts. However, it should be noted that the choice of a location of a logistics centre should consider not
only the location of customers and suppliers, but also such factors as availability of transport areas.
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