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OIITUMAJIBHE PO3TAIIIYBAHHS CEPBICHUX ITEHTPIB
Kocoman A.L.
JHinposcebkuli HayioHanvHull yHigepcumem im. O. [oHuapa, dokm. (i3.-mam. HayK,
npogecop, Ykpaina

AHoTaujis. Po3znsdaemecs 3adaua onmumansHo20 po3mauly8aHHs cepeicHUX yeHmpis.
Taxa 3adaua nocmitiHo 8UHUKAE Npu po38UmMKy iHppacmpykmypu pezioHie. B pobomi
BUKOPUCMAHO NPUHYUN 30UMK08020 npoekmysaHHsl. BiH nepedbauae npoekmyeaHHs
Oe3niui cepg8iCHUX UeHMpis, ceped AKUX 3ANUULAIOMbC MIiZIbKU Mi, AKi 3a0080bHI0Mb
ymMo8am OonmumaibHocmi. BxioHumu danumu 0 0aHoi 3adaui € uac 00Cny208y8aHHS
KJIIEHMIB KOMCHUM Cep8iCHUM UeHmpoM. Bidomi makoxc 3ampamu Ha e6iokpumms
CepeicH020 yeHmpy, 3ampamu Ha Nno2o0uHHe 00C/TY208Y8AHHS MdA 3ampamu HA 8ech
npoekm. Po3znsidaromocs pi3Hi hocmaHosku odaHoi 3adaui. 30Kpema, KOJu 4acmuHda
CepeiCHUX UeHmpis yxce (QYHKYIOHYE, KOJIU 8PAX0BYEMbCA Naama 3a HAOAHHS NOCTY2
knienmam. ITobydosari onmumisdayitini modeni, ki € keadpamuuHumu 3 OynesuMu
3miHHuUMu. Po38’a3ano dekinbka mecmosux 3adau, siKi niomeepoxcyioms adek8amHicme
Modeneii ma epekmusHicmy ix 0151 HUCEIbHO20 PO38°A3Y8AHHS 3a0ay ONMUMAILHOZ20
po3mauly8aHHs  cepeicHUX uyeHmpig. [Ina  uucenbHo20 po3e’a3yeaHHs  3adau
gukopucmosysasnace Haobydosa OpenSolver dns Excel.

KmouoBi «roBa: onmumisauitina modenv, keadpamuuHa 3adaua ¢ OyaesuMu
3MIHHUMU, 00UUCIIOBAJIbHI pe3yIbmamul.

Beryn. [HGpacTpyKTypa perioHiB KOKHOI AepskaBM CTPIMKO PO3BUBAETHCS.
3’SIB/ISIETHCST O€3J1iu CepBiCHUX I[EHTPIB HA YCTAaHOBKY SKMUX BUAIISIOTHCS 3HAUHI
KOIITU. Y 3B’SI3Ky 3 LIMM aKTyaJbHOI0 € 3aJauya ONTMMAaJIbHOTO PO3TallyBaHHS
CepBiCHUX IIeHTPiB Ta iX ePeKTUBHOTrO PyHKIIIOHYBaHHSI.

HaHiit Temi npucBsueHo 6e3siu my6sikailiit, 30kpeMa OrasmoBux pob6it [ .
BisburicTh Mofiesieli BpaxOBYIOTb BifiCTaHi MiK K/IiEHTaMM Ta CEPBICHMMM LIEHTPaAMM.
B saKocTi KpuTepist ob6mupaeTbcsl MiHiMi3allisi cymapHOi BimcTtaHi. 3aTpaTu Ha
YCTAaHOBKY CEpBiCHMX LIEHTPiB, SIK MPaBWIO, He BPaxOBYIOTbCS. B maHiit po6OTi
pPO3I/ISIAAETbCS  OiNbII  3arajJbHa  TMOCTAHOBKA  3a7auyi 3  ypaxXyBaHHSIM
dbiHaHCOBMX 3aTpar.

OcHoBHMIT MaTepian. bymemo goryckaTu, 10 BilOMO KiJbKiCTb KJIi€HTIB n Ta
KiJIbKiCTh CepBiCHMX IeHTpiB m. [lo3HauMMoO yepes t; — yac OOC/TYyTOBYBAHHS i-TO

KJIi€EHTa B j-My cepBicHOMY 1eHTpi (i = 1,...,n, j = 1,...,m). Hac 06C/TyTOByBaHHS MOKe
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OyTM IpOIOpPLiMiHMII BiIcTaHi MiXK KJIi€HTOM i cepBicCHMM IIeHTpoM. Bimomi Takox
3aTpaTt P; Ha BiZKPUTTS j-TO CEpBiCHOTO LIEHTPY, BUTPATH S; HA TOAMHY 10TO POOOTH
Ta BUAIEH] 3aTpaTy S Ha BiIKPUTTS BCiX CepBiCHMUX 1LIeHTPiB. BBegemMo 3MiHHI JaHO1
3a7advi X;j — JOPiBHIOE OOMHUIII, SIKILO i-¥i KJIi€HT 00CTYTOBYETHCS B j-My CEPBiCHOMY
LIeHTpi, iHaKIlle 1 3MiHHa JOPiBHIOE HY/0. 3MiHHA Zj MOPiBHIOE OOMHMIILI, SIKIIO j-1
CepBiCHMII LIEHTP BiOKPMBAETHCS, iHAKIIE I 3MiHHA AOPIBHIOE HY/IO. 3ajada
MO/IsITa€ B TOMY, MO0 BU3HAUMTMU SIKi CepBiCHI LIEHTPU BigKpMBaTH, 100
3a0e3rmeunT  edeKTMBHEe OOCJIYrOBYBAaHHSI  KJI€HTIB, JpPYIMMM  CJIOBAMM,
00CIYyroBYBaTM BCiX KIi€HTIB 3a MiHiManbHMII 4yac. OnTuMmisaliijiHa Momesnb L€l

3amavi 6yze MaTy BULJISIT,

min{T |J t;x; £T,j=1...m3 z,(P,+s,;4 t;x;) £ S,
i=1 j=1 i=1
1)
x. =11 =1,...,n},

1)

|'m°3

j=1

Ile 3MiHHi X;j, Z; IpUiiMaloTh OyyieBi 3HaueHHs. B 3amaui (1) 3HaXoauMo MiHiMaabHMI

yac T 06cyroByBaHHS BCiX K/Ti€HTIB.

3amauy (1) ierko y3araJibHUTH [IJIS1 TUTIOBO1 CUTYallil, KOJIM BKe iCHY€ JeKibka
cepBicHUX 1IeHTpiB. ToAi /1S BiAIOBIAHMX CepPBiCHUX LIEHTPiB Mokaagemo Pi=01z =
1 Ta po3B’si>keMo BiAnoOBiAHY 3agady (1).

SIk TipaBWIIO, CepBiCHi LIeHTPU 3a OOC/IYTOBYBAHHS KJIi€HTIB 3HIMalOTh ILIATY.
Ile moske 6yTu rorogMHHa abo ¢dikcoBaHa IIaTa, sIKy ITI03HAUYMMO BiAIIOBiTHO yepes
Vi Ta W; O j-TO cepBicHOro I1eHTpy. Tomi KpuTepiem 3amaui Moxke OyTHU
MaKCHMi3allisi cyMmapHOi BapTOCTi OOCIYroBYBaHHS (IJIsI CEPBiCHMX IEHTpiB) abo
MiHimi3allis cymMapHOi BapTOCTi O0OC/JyroByBaHHSI (AJis1 KIIi€HTiB). BimmoBimHO
OTPUMYEMO HACTYIHI ONTUMIi3allifiHi MoJeTi.

H Om On On H Om On
mm{a via X |a tx; £T,j=1...mg z, (P +s;a t;%;) £ S,
=L =l i=1 i= =1 (2)
a; .
a x; =Li=1..,n}

=

Ta
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mind > w, > % [ D tx <T,j=1...,m, > 2, (P, +5,3t,%,) < S,
i1 = i—1 =1 i—1

ixij =1i=1...,n}. 3)
j=1

3amaui (2)—(3) po3B’sa3yi0Thes micas 3amgadi (1), Ze 3HaXOAUTbCS BeauunHa T.
PosrnsHyTi 3amgaui (1)-(3) € KBagpaTuyHi, Tak SIK oJiHe 3 00MesKeHb MiCTUTb JOOYTOK
3MiHHMX. Lli 6yseBi 3MiHHi, 110 3HAYHO YCKIAAHIOE 3amauy. SIK MmpaBuiIo, Taki 3agavi
PO3B’SI3YIOThCS METOIOM PO3TalTy>KeHb Ta I'PaHMIIb, SIKMI peaji3oBaHMuil B 6araTbox
MporpaMHMX 3acobax. Ajie IIi IIporpaMHi 3aco06M MOKYTb IlepeauacHO 3aBepuryBaTu
TIOIIYK ONTUMAaJIbHUX pimeHb. KpiM TOro, yac po3B’s3yBaHHS 3amad Oyae MIBUIKO
3pocTaTy 3i 30i7bIIeHHSIM PO3MipHOCTi 3a7aui. B Takux BUIIagKax, aIbTePHATUBOIO €
MeTO[I TOUHOI KBaJpaTUUHOI peryisipusatiii [6].

Jlyist miepeBipkM Mojesneit O0y/lIo po3B’si3aHO AeKiJbKa TeCTOBMX 3amad. BximgHi
IaHi 3aHOCUAMUCh Ha JucTt Excel Ta BBommauch BiamnoBigHi Gpopmynn 3amau (1)—(3).
3agaui po3p’sisyBannch HagoymoBoio OpenSolver mist Excel. Orpumani pesyiabraTu
i ITBEPIKYIOTh €(DeKTUBHICTh 3aIIPOIIOHOBAHMX MO/IEJIEN.

BuCHOBKM. 3amnpoOrnoOHOBAaHI HOBI ONTHUMIi3alliliHi MoHesi ONTUMaJbHOTO
pO3TalIyBaHHS CepBiCHMX IIeHTpiB. IIpoBemeHi 06UNMC/IIOBa/IbHI €KCIIEPUMEHTH, SIKi

CBimYaTh Mpo iX ePeKTUBHICTb.
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OPTIMAL LOCATION OF SERVICE CENTERS
Anatolii Kosolap

Abstract. We are considering the problem of optimal location of service centers. Such a
problem constantly arises in the development of regional infrastructure. The principle of
loss-making design is used in the work. It involves designing a multitude of service
centers, among which only those that satisfy the optimality conditions remain. The input
data for this problem are the time of customer service by each service center. The costs of
opening a service center, the costs of hourly service and the costs of the entire project are
also known. Various statements of this problem are considered. In particular, when some
of the service centers are already operating, when the fee for providing services to
customers is taken into account. Optimization models have been constructed, which are
quadratic with Boolean variables. Several test problems have been solved, which confirm
the adequacy of the models and their effectiveness for numerically solving problems of
optimal location of service centers. The OpenSolver add-in for Excel was used to
numerically solve the problems.

Keywords: optimization model, quadratic problem with Boolean variables,
computational results.
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