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BU3HAYEHHS OIITUMAJIBHOI'O MICHA POSMIIIEHHSA PETMOHAJIBHUX
IMOJIITOHIB BUJAJIEHHSA BIAXOAIB 3 BUKOPUCTAHHSAM METOJA
HEHTPA BAT'U: IPUKJIAJL CYMCBKOI OBJIACTI

Kobnsucbka 1. 1.7
* Cymcoruil HayionarbHull aepapHull ynigepcumem, Yxpaina

Anomauin

IIpobnema naanysanns onmumansHoi no6y0osu inghpacmpykmypu nogoodcents 3 i0X00amu Ha pecionaibHOMY PIi6Hi €
aKmyanbHOK ma 8adicIuGo 8 Konmexcmi eukonants Hayionanvroi cmpameeii ynpasninus gioxooamu ¢ Yrpaini 0o 2030
POKY ma 00CACHEeHHA BU3HAYEHUX Hero yinell. [[ocniodxcents cnpamosane Ha YOOCKOHAIEHHS MemOOUUHOI OCHO8U 0O2PYH-
MY6anHs. YApaGiHCLKUX pideb Wooo iHpacmpykmypu no800ICeHH s 3 GI0X00aMU Mda GU3HAYEHHS. ONMUMATLHUX MICYb
PO3MIWeHH s NONI2OHI6 sudaienHs 6i0x00ié Ha mepumopii Cymcobkol obnacmi. 30iticheno nodin mepumopii Ha Kiacmepu
3 YNPAGAIHHA 8i0X00aMU 3 YPAXYBAHHAM YUCETbHOCMI Ma 2eocpahiunozo e3aemoposmautysans epomad Cymcvroi 0o-
nacmi: Hieniunuii, Cxionutl, ITisdenno-3axionuil. Ha ocnosi danux npo uucenvHicms Hacelents ma 2eo2papiuni Koopou-
Hamu HaceleHux NYHKmis i3 uucenvricmio noHad 50 oci6 (998 macenenux nyHKmis) i3 3acmocCy8aHHsIM Memooa yeHmpa
82U BUSHAYEHO ONMUMANbHI MICYs POSMIWEHHS Pe2iOHANbHUX NONI20HI8 BUOANIEHHS 8I0X0018 Ol KOMCHO20 3 BUOLIEHUX
Knacmepis. Bemarnosneno, wo 05 supiuiennst 3a0a4i po3miuyerns noiicony UOaIeHHsl 6i0X00i6 3a MeMOOOM YeHmpa 6au
Modice 6ymu BUKOPUCMAHUIL CRPOUeHULl PO3PAXYHOK (34 0808UMIDHOIO CUCIEMOK) KOOPOUHAM — WUPOMU Mad 006820M)
011 OMPUMAHHS MOYHUX Ma HAOTHUX pe3ynvmamis. Pezynomamu 00cnioxcents Moxcymes 6ymu 6UKOPUCMAHT NPpU po3-
pobyi Pecionanvnozo naamny ynpasninns eioxooamu ons Cymcokoi obracmi 3 memoio 3ab6e3nedents minimizayii mapugie
Ha N0B00JICEHH S 3 6I0X00amu O0Jis HaceneHHs. Anpoboeanutl nioxXio Modice CIMAHOBUMU MeMOOUYHY OCHO8Y 01 NIAHYEAHHS
iHGhpacmpykmypu no8o0iceHHs 3 810X00amu HA MePUMopii IHUUX peLiOHI8.

Knruosi crnosa: pezionanvhuil nian ynpasnikHs 6i0X00amu; KIACmep YAPAGHIHHS 610X00aMU; PO3MIUEHHs NONI2OHIS;
meepoi nobymosi 8i0Xo0u.

FINDING THE OPTIMAL LOCATION OF REGIONAL LANDFILLS USING
THE CENTER OF GRAVITY METHOD: SUMY REGION EXAMPLE

Koblianska I. 1.2

“Sumy National Agrarian University, Ukraine

Abstract

The problem of planning the optimal design of waste management infrastructure at the regional level is relevant and
essential in implementing the National Waste Management Strategy in Ukraine until 2030 and the achievement of its goals.
The study aims to improve the methodological basis for the substantiation of management decisions on waste management
infrastructure design and determine the optimal location of landfills in the Sumy region. The territory was divided into
three clusters for waste management, taking into account the number and geographical location of communities in Sumy
region: North, East, South-West. Based on population data and geographical coordinates of settlements with more than
50 people (998 settlements) using the center of gravity method, the optimal locations of regional landfills for each selected
cluster were determined. It is found that a simplified calculation (by the two-dimensional coordinate system - latitude and
longitude) can be used to solve the problem of placing the landfill by the method of the center of gravity to obtain accurate
and reliable results. The study results can be used in the elaboration of the Regional Waste Management Plan for Sumy
region to minimize tariffs for waste management for the population. The tested approach can serve as a methodological
basis for planning waste management infrastructure in other regions.

Keywords: regional waste management plan; waste management cluster; location of landfills, solid household waste.
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Beryn

B VkpaiHi ckilanack KpUTHYHA CHTYAIlis 3 I10-
BO/UKCHHSAM 3 BIAXOIaMH, Ha BHPIMICHHS SKOI
cupsimoBaHa HanioHanbHa cTpareris ynpasiiHHS
Bimxoxamu B Ykpaiuni g0 2030 poky (2017) ta 3a-
XOJIM BIJOBIHOTO TuIany 3 ii peamizamii (2019).
BaxusmBuM acnekToMm 31iiicHIOBaHOI pedopmu €
JIeleHTpati3amisd ynpaBIliHCBKUX MPOIECIB B Iii
ctepi, ToX po3pobiIeHHS Ta 3aTBepMKeHHS Perio-
HaJIbHUX TUIAHIB yIPaBIiHHS BIJIXO/IaMHU € CTpaTe-
riYHO 3HAYYIIUM EJIEMEHTOM Yy IIbOMY KOHTEKCTI.
[Ipobnema po3poOiicHHs PerioHanbHHUX IJIaHIB
YOpaBIiHHS BiIXOaMH € 0araToaclneKTHOO, aKe
BKJTFOYA€ MUTAHHS aAMiHICTpYBaHHS i piHAHCYBaH-
HS LBOT'O NTPOIieCy, NPUITHATTS PillICHb Ha NePCIIeK-
THUBY I110JI0 ICHY04O0T iH)PACTPYKTYPH MOBOIKEHHS
3 BIIXOJIaMH B YMOBaX HEBHU3HAYCHOCTI, & TAKOX
MTUTAHHS BiZICYTHOCTI HaJIe)KHOI iH(pOopManiiHOT Ta
METOJUYHOI OCHOBH U1l OOTPYHTYBaHHS yIIPaBIiH-
CBKUX pimens. Taxi mpoOiemu € peieBaHTHUMH IS
BCiX perioHiB YKpaiHu.

Mepexa 00’€KTiB MOBOKCHHS 3 BIAX0AaMU
CyMcbKoi obnacTi — 1e 6iabin Hixk 250 Micupb BH-
JaJICHHS BiXO0/iB, 13 HUX Oiabine 80 00’ €XTiB — 11
JiFOYi ITOJITOHY Ta CMITTE3BAIUINA JIJIST PO3MIIICHHS
TBEPIUX MOOYTOBUX BiAXOMiB (32 TaHUMH OQimiii-
HOTO peecTpy cTaHoM Ha KiHerns 2017 p.), pecypc
OUIBLIOCTI 3 IKUX BXKe BUUepraHo. BoueBu b, icHy-
IOYMU CTaH CIPaB HE BIJMOBIAa€ KOHICOTY, IIIM
Ta 3aBAaHHsIM HarionansHoi cTparterii ynpaBiiHHS
Bizmxonamu B Ykpaini go 2030 poky, a Tomy Ha 4aci
— OyHIiBHHUTBO HOBHX, CYy9acHUX 00’ €KTIB BiJIO-
BiJJTHO JI0 BUMOT YHHHOT'O 3aKOHOJIaBCTBA. Y TaHOMY
KOHTEKCTI aKTyaJlbHOIO Ta BaXXJIHMBOIO € MpodieMa
BU3HAYECHHS ONTUMAJIbHUX MiCUb PO3MILICHHS
TakuxX 00’€KTIB 3 ypaxyBaHHAM €KOHOMIYHHUX Ta
COlliaJbHUX YMHHUKIB, BUMOT CaHITapHO-EKOJIO-
rigHoi 0e3mexu.

CyTHiCTh HOBOT MOEITi TOBOKEHHS 3 BiX01a-
MH, 110 3aKpiIuoeThest HalioHanbHOIO cTpaTerieto
ynpasiiHHA Bigxonamu B Ykpaini no 2030 poxy
(Hanionansna, 2017) nonsirae y 3MiHI cTaBJIGHHS
JI0 BIXOIIB — SIK IO MIOTCHIIIHO IHHUX pecypciB,
0 MOXYTh OYTH MOBTOPHO BUKOpHUcTaHi (0e3-
MOCEPEeIHBO, Yepe3 MepepoOKy TOI0), a TAaKOX
BHJAJICHI €KOJOTIYHO OC3IEeYHUM crmocobom (3a
HEMOJKJIMBOCTI IIepepoOKH) 3 HAWMEHIITMMH BUTpa-
tamu. [Ipn 1ipboMy ¢GakTHYHO MOBa He PO BUDI-
LICHHS 33/1a4 JIOTICTHYHOTO XapaKkTepy: BU3HAUCHHS
MiCI[b PO3TAIlyBaHHS Ta MOTYXHOCTEH €JIEMEHTIB
3BOPOTHOT'0 PECYCHOI0 JIAHIIOra, 0COOINBOCTEH
oprasizailii TpaCIOPTHHUX Ta CKJIAAChKUX Omeparlii
ta iH. (Mimenin ta KoGnsucwbka, 2014). Y Bupi-
IICHHI 33/1a4 TaKOTO POAY MiHIMi3allisl 3araTbHUX
BUTPAT PO3IIIAJAETHCS SIK OCHOBHA [ITHOBA (DYHKIIis
(Dekker et al., 2012; Amin & Zhang, 2013; Devika
et al., 2014; Eiselt & Marianov, 2014; Atabaki
et al., 2020). YpaxyBaHHIO TaKOX MiJIATA0Th U
iHII KpuTepii, Takl Ik HEBU3HA4YEHICTh (ITOIUTY,
MTOCTaBOK, TOBEPHEHD ), BUKOPUCTAHHS €K0Oe3ed-

HHX MaTepialliB Ta aJbTepHATUBHOI eHeprii (Amin
& Zhang, 2013), MiximMi3allist BUKHIIB BYTJICIIO Ta
eneprocnoxuBanns (Dekker et al., 2012; Atabaki et
al., 2020), , conianbHi GakTopn (MOKIMBOCTI Mpa-
LeBJAMTyBaHHs, Oe3meka ymos mpami) (Devika et
al., 2014), minimizanis cipotuBy HaceneHHS (Eiselt
& Marianov, 2014) Tomro.

Bupimyo4yu nuTaHHsS pO3MIIIEHHS MICI[b BH-
JlaJIeHHs BiAXOJIB, CJIiJ BpaxoByBaTH, 10 TaKi
00’ €XTH PO3IIIAIOTHCS SIK «HEOaXaH1» MOTYKHOC-
Ti. 3 0THOTO OOKY, OJIM3bKE PO3MIIICHHS 00’ €KTIB
MMOBOJKEHHS 3 BiIXoaaMM € HeOaXaHUM IS CIIO-
KUBada dyepe3 3a0pyaHEHHS, BTpATH, TIOB A3aHi 3i
3HIKEHHSIM BapTOCTI HEPYXOMOCTI, Ta iH. 3 1HIIOT0
00Ky, CIIOXKHMBayi 3alliKaBJIeH] y PO3MIIIEHHI TAKUX
00’€KTIB y OJIM3BKOCTI, JOCTATHIN AN TOTO, 00
BHUTpaTH, OB’ 513aHi 3 TPAHCIIOPTYBAHHSAM Ta ITOBO-
JOKEHHAM 3 Bigxonamu, Oynu momipanmu (Eiselt &
Marianov, 2014). BrnacHe, 11e 1 BU3HAYa€ BaXKJIH-
BiCTh BpaxyBaHHsI MiHIMI3allil BUTPAT SIK TOJIOBHOTO
KPUTEPIIO MiJl 4ac MPUHHSATTS pillieHb II0J0 PO3Mi-
LICHHS TOTYXXHOCTEH 13 TOBOKEHHS 3 BiIX0JJaMH.

Sk cBig9aTh pe3yabTAaTH OCTAHHIX HOCIIIKCHb
3aKOPJOHHUX BYCHHUX, 3a]1a4i 3 BUBHAYCHHS OITHU-
MaJIBHUX MICIb 1 MOTYXHOCTEH 00’€KTIB MOBO-
JOKCHHS 3 BIIXO/IaMU MOXKYTh OyTH yCIHIIIHO BUPi-
LIeH] 3 BUKOPUCTAHHIM MaTeMaTHYHOIO arapary
METOJiB JOCIIDKCHHS Omepaliif, 30kpema, 4epes
(dbopMyIroBaHHS Ta PO3B’SI3aHHA 3aJ1a4 IJIaHyBaH-
Ha ta po3mimenss (Dekker et al., 2012; Eiselt &
Marianov, 2014; Ghadge et al., 2016; Atabaki et
al., 2020). Y naHOMy KOHTEKCTI Ha OCOOJIMBY yBary
3aciyroBye meton entpa Baru (Centre of gravity),
TIepeBarolo SIKOro € MpocToTa Ta MIMPOKE 3aCTOCY-
BanHs (Ghadge et al., 2016), a TakOX MOXKJIHBICTB
OJJHOYACHO 320€3NEeUNTH JOCATHEHHS eKOHOMIYHUX
nisiei (MiHIMalbHI BUTpPATH), 1 MIEBHUX €KOJOTid-
HUX pe3yNbTaTiB (MiHIMi3allisi eHeProCMOKUBAHHS
Ta BUKHUJIB BYIJELIO, 32 IHIIUX PIBHUX YMOB) (
Johnson et al., 2012; Xifeng et al., 2013; Deus et
al., 2017).

3okpema, y poboti (Deus et al., 2017) meton
LEHTpa Bard BUKOPUCTAHO JJIsl BUBHAYEHHS OITHU-
MaJIbHOTO MICIISl PO3MIILIEHHS 3aBO/IiB 13 KOMIIOCTY-
BaHHS Ta PELMKIIHTY, & TAKOXK MICIb PO3MIILIEHHS
BimxomiB; y nocnimkenHi (Ghadge et al., 2016) — s
3HAXO/PKEHHSI ONTHMAaJIbHOI MO0y 10BH 3aMKHEHOTO
JIAHLIOTa [TOCTaYaHb (1€ MOETHYIOThCS K IPSIMI TaK
1 3BOpOTHI mocTaBKH pecypcis). Lleit meTox Takox
0yJI0 BUKOPHCTAHO JJIsi BUBHAYEHHS! ONTUMAJbHOT
Mepexi 00’ €KTIB MOBOKCHHS 3 BIIXO1aMH [TECTH-
uuaiB (Li & Huang, 2018); onTumManbHuUX Micub
pPO3MIMICHHS YCTAHOBOK IJIsl MEpepoOKH ocany
CTIYHHX BOJ Ha 100puBa B perioni Cunesis Pecmy-
omiku ITonpma (Jaderko-Skubis & Kruczek, 2019);
MO/ICIIIOBAHHS PO3MIIIEHHSI 00’ €KTIB peBEPCUBHOT
norictuuHoi iHdpacTpykTypu (Xifeng et al., 2013);
IUIsE BUOOPY ONMTHUMANBHOTO MICI[sI PO3MIIICHHS
CTaHMil 3 BUPOOHHUITBA OiomanuBa 3 BiAXOMIIB Ii-
coBoro rocmoaapcta (Johnson et al., 2012); ans
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BU3HAYEHHS ONTHUMAJIbHUX MICI[b PO3TaIIyBaHHS
HEHTPIB PELUKIIHTY JJIsi BAPOOHHUKIB KOMIIO3UTIB
(Mohamed Sultan & Mativenga, 2019). Bnache,
BueHi (Mohamed Sultan & Mativenga, 2019) na-
TOJIOWIYIOTh Ha TOMY, IO ¥ METOAUYHNHN ITiIXix
MOKe OYTH alaliTOBaHUH IS Pi3HUX reorpadigHux
YMOB, BiAXOIiB Ta Talry3ei.

Cepen HEJIOJIKIB BUKOPUCTAHHS METO/1a LIEHTPA
Baru y po3B’si3aHHI 3a/71a4 i3 BUBHAYCHHS ONTHMAJIb-
HUX MICI[b PO3MIIIEHHS 00’ €KTIB MOBOIKCHHS 3
Bigxonamu, BueHi (Li & Huang, 2018) HazuBaroTh
Te, IO BiH € JOUIIBHUM JHUIIE IS MOMIYKY MiCIs
po3TanryBaHHS OJTHOTO 00’ €KTa, a TAKOX HE T03BO-
JIsie BpPaXOBYBATH 1HII KpHUTepii KpiM MiHIMi3amil
BUTpar (BifcTtaHi). BogHouac, BUKOpUCTOBYIOUHN
JMaHWU{ METOJ| y MO€EIHAHHI 3 IHIMUMHU (30Kpema,
LIJIOYMCEIBHUM JiHIHUM MpOrpaMyBaHHIM IS
BpaxyBaHHs IHIIUX KputTepiiB) aBTopu (Ghadge
et al., 2016; Li & Huang, 2018; Jaderko-Skubis &
Kruczek, 2019) Bka3yooTh Ha JAOLIJIBHICTH BUKO-
pHUCTaHHS METOJa LEHTPa Baru sik BUCX1IHOTO, 110~
YaTKOBOTO €TaIly I MOAAJIBIIOT0 MOCIIIOBAHHS.

Heo0xigHO TakoX HAaroJOCHTH HA TOMY, IO y
OLIBIIOCTI 3 BUIIEBKA3aHUX JOCHIHKEHD, 31HCHE-
HUX 3 BUKOPHUCTaHHSM METOJa IIEHTpa Baru, Hay-
KOBI[I BUKOPHCTOBYIOTh JBOBHUMIPHY CHCTEMY T€-
orpadi4yHIX KOOpAUHAT (LIKUPOTY Ta AOBrOTY) IpHU
BU3HAYEHHI ONMTHUMAJIBHOTO MICISl PO3TaIlyBaHHS
IIyKaHUX 00’ €KTiB, To/I 1k BYeHi (Mohamed Sultan
& Mativenga, 2019) BUKOPUCTOBYIOTh TPUBHMIPHY
KapresnaHchKy cucteMy KOOpPANHAT, BII3HAYAIOUH
O1IbIIy HaMIMHICTh Ta TOYHICTh TAKOTO MIAXOMY.

BiTuM3HsAHI HayKOBLI HAroJIOMIyIOTh Ha HEOO-
XIZTHOCTI 3alpOBaKEHHS CTPATEriYHOIO MiJIX0Ty
B rajy3i ynpaBJliHHS BiJXO0JIaMH Ha JIOKaJbHOMY
Ta perioHaNIbHOMY PiBHI, IpiopuTe3alii mpodiemMu
MONIYKY ONTHMATBHUX MICI[b PO3MIIIEHHS 00’ €KTIiB
iH(hpacTpyKTypH MMOBOJKEHHS 3 BIIX0/1aMU Ha pe-
rionaipHOMy piBHi (Okorskyi, 2019), HeoOxinHoCTI
JIOCSTHEHHS METH MiHIMi3allil BUTpAT PU CTBOPEH-
HI iHQpacTpyKyTpH peBepcuBHOI jorictuku (Jy-
nenko, 2018). Bognovac, BiIMOBIHI JOCTiXKEHHS
€ HEeUHCIICeHHUMH. 3HalIeH] HayKOBi myOJriKamii sk
pe3yNbTaT MOLIYKY 33 KIIFOYOBUMH CIOBAMH «PO3-
MmitieHHs noairon TIIBy», «po3mimenns TIIBy,
«peBepcuBHA JoricTukay, «closed-loop supply»
Ha caiiti biomioTeku iM. BepHanacekoro (ctaHoMm
Ha 15 gepBus 2020 poxy, http://www.nbuv.gov.ua)
30cepeKeHi Ha MTaHHAX opraHi3amiifHoi Hechop-
MOBaHOCTI ICHYI0UOT iHPPACTPYKTYPH TOBTOPHOTO
BUKOPHUCTAaHHs MpoMucioBuX Bigxonis (Kouemniko-
Ba ta Tpymkina, 2018), 3aKOpAOHHOTO JOCBIAY y
cdepi opranizanii cHCTEM peBEpCUBHOI JIOTiICTHKA
Ha perioHaJbHOMY pPiBHI Ta HEOOXigHOCTI po30y-
JIOBH BiAmoBigHOI cuctemu B Ykpaini (Jlymenko,
2018). Oxpemi JOCTiPKEHHSI KOHIIEHTPYIOThCS Ha
NUTAHHIX BpaxyBaHHS F€OCKOJIOTIYHUX YMOB TIpU
MOJIENIIOBaHHI pO3MilIeHHs 00’ €KTiB iHPpacTpyK-
TypH TIOBOJ)KEHHS 3 BI/IXOJJaMHU HA PETiOHAIBHOMY
piBHi — B Opxechkiit obmacrti (Cadpanos Ta iH.,
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2018), BigmoBiZHOCTI icHyr0ounx 00’ exTiB (iH(pa-
CTPYKTYpPH Ta MEPEKi) MOBOJIKCHHS 3 BiAXOdaMu
CaHITapHO-EKOJIOTTYHUM HOPMaM Ha PiBHI OKpeMo-
To HaceyieHoro MyHKTY — M. UepHiriB (KopHieHko Ta
Komrma, 2015). 1i gocmigkeHHs 3iCHEH] 3 BUKO-
pUCTaHHSAM TeoiHpopMamiiHux cucteM (Quantum
GIS, ArcGIS) Ta MmeTo/1a €KCIIEPTHUX OI[IHOK.
OkpeMo clliji TPOKOMEHTYBAaTH HasiBHI METO-
JUYHI PEKOMEHIAIIIT [II0/10 PO3POOKHU perioHaIbHUX
mia”iB ynpasninas Biaxoxamu (ITpo 3aTBepken-
Hs1, 2019). B HUX HaBeJACHO SK 3arajbHi BUMOTH J10
CTPYKTYPH Ta 3MICTY pPEerioHaJIbHOTO IJIaHy, TaK
1 HaJaHoO peKoMeHJamii Mo 0 BU3HAUCHHS MEX
KJaCcTEpiB Ta MICIb PO3MINICHHS PEriOHAIbHHUX
00’exTiB 00pobiienns Binxonis (POOB) (donatku
151 16). BignmoBigHO 10 BKa3aHOTO JOKYMEHTa,
POOB pexoMeHI0BaHO «PO3TAIIOBYBAaTH MAKCH-
MaJIbHO OJIM3BKO J0 HACEJIEHOIr'o MyHKTY 3 Haii-
OimpmuMH 00csITaMU yTBOPEHHS MOOYTOBHUX Bij-
XOJIiB» 3a 3a0e3MeUeHHs MIHIMaIbHOT MOTYXKHOCTI
(oxomeHHs 150 THC. crIOKMBaviB), a IUIAHYBaHHS
PO3MIILIEHHS CMITTENEpPEeBAaHTAXXKYBaJIbHUX CTaHIIIH
PEKOMEHIOBAaHO 3IMCHIOBATH Ha «ECKOHOMIUHIH
OCHOBI, TOOTO KOMOiHAIIiT Bi/IcTaHI IEPEBE3CHHS Ta
KiTBKOCTI BiAXOAiB». BTiM, HiITKHX pexoMeHaIlii
1010 MOKJIMBUX METOJIiB He HajaHo. HasBHI HUHI
Marepiaiu 3 MUTaHb IHTETPOBAHOTO YIPABIIHHS
BiJIXOaMH, po3po0JIeHi 3a CIIPUSIHHS MIP)KHApOIHUX
opranizaniit (AptoB Ta CopoxoBcekuid, 2016; Bpy-
omeBcekuii Ta CopokoBchkuit, 2018), mpucesdeHi
O1TBIIOI0 MIPOIO aCMeKTaM MIKMYHIIHUIAIbHOTO
cuiBpobitaunrea (MMC) y wiii cdepi, mo € cra-
Jli€r0, KA CIIIY€ 3a IPOCTOPOBHUM IJIAHYBAHHSIM
iH(pacTpyKTypH ITOBOJKEHHS 3 B1IX0/IaMU Ha Ha-
L[IOHAJIPHOMY Ta PEriOHaJbHOMY PiBHI.
KomenTyroun Bke HassBHI po3poOku — [IpoekT
PerionanbHOTO MIaHy ympaBiiHHS Bigxonamu Bi-
HHUIBKOT 00J1acTi, pO3pO0JICHNI 32 CIIPUSTHHS €KC-
nepriB npoekty DESPRO (JIa3zuenko, 2019a), ciin
T IKPECITUTH, 1[0 aBTOPH CTABHIIN 32 METY «MIHIMi-
3a1il0 BUTPAT Ha TPAHCIIOPTYBAHHS Ta 3aXOPOHEHHS
BiIXOZiB» MiJ 9ac BU3HAUCHHS TEPUTOPiaTbHHUX
MEX KJIacTepiB ympaBIiHHA Bigxomamu. Pazom i3
THM, METOJAUYHUN MiAXiJ, mo OyB MOKIaJeHUN B
OCHOBY PO3pOOJIEHHS] POEKTY, HE 3a3HAYECHO, a
CTBOPEHHS § IOJITOHIB B 00JIACTi 3 YNCEIBHICTIO
HaceneHHs 1541379 oci6 (cranom Ha 1 ciwns 2020
poky) (Jlaznernko, 2019a), To6TO 3 OXOMICHHAM
menme 200 trc. ocid Ha oaMH 00’ €KT € IEM0 INC-
KYCIMHHMM 3 TOYKHM 30py MiHiMi3amii BUTpAT.
KopoTko mijicyMOBYy[OYH BHI[EHABEJIEHE, CIIiJ
MIAKPECINUTH, 110 METOJ IEHTPa Baru JOUIJIBHO
BHKOPHCTOBYBATH JUIsl OOTpyHTYBAaHHS yIpaBIIiH-
CBKHUX pIIIeHb IOJ0 PO3MIIMICHHS 00’ €KTIB MOBO-
JOKEHHS 3 BIAXOJaMH — i€ JOBOJASITH PE3yJIbTATH
JMOCIIKCHDb 3aKOPAOHHUX BUYeHHUX. Lleit Mmeton
JIOIIJIbHO BUKOPHUCTOBYBATH Ha MEPIIOMY eTarli
GaraTocTaJiifHOTO IIPOIIECY MO/IETIOBAHHS, III0 Ma€
3/11MICHIOBATHCH 3 ypaxyBaHHAM 0araThboX pi3HUX
KpuUTEpiiB, cepen sSIKMX OJHHUM i3 BU3HAYAIbHUX
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(mouaTkoBHUX) Mae OyTH MiHIMIi3alis BiIcTaHEH
(TpaHCIIOPTHHUX IIEPEBE3€HB) 1 BIAMOBITHIUX BUTPAT.
Pa3om i3 TuMm, Lel nigxixn paHiiie He 3aCTOCOBYBaB-
Cs JUIsl BUBHAYCHHS MICI[b PO3MIIICHHS MOJITOHIB
BHJIaJICHHS B1IXOJIiB, 30KpEMa, i B yMOBaX YKpaiHHU.

MeTor0 AaHOTO JOCHIJIKEHHS € YA0CKOHATICHHS
METOJIMYHOTO amnapary MATPUMKH YIPABIIHCHKUX
pimeHb B cdepi ynpaBiiHHs BiXOJaMU Ha peri-
OHAJIbHOMY DPIiBHI Ta BU3HAYCHHS ONTHMaJbHUX
MICI[b PO3MINIEHHS PEriOHAIBHUX MOJITOHIB IS
BUJAJCHHS BiIXo0JiB Ha Teputopii CyMchKoi 00-
JacTi, BUXOASYN 3 METH MiHiMi3amii BUTpaT Ta
3a0e3nmedeHHs BIAMOBIAHOCTI KPUTEPiAM IIOI0
MOTY)KHOCTEH BIAMOBIAHUX 00’€KTIB, BU3HAUCHHUX
HanjioHanbsHO0O cTpaTeriero ynpapiiHHS BIIX0JaMH
B Ykpaini 10 2030 poxy (3a po3Mipom 30HHU 00CITy-
roByBaHHs). [IOCATHEHHS MOCTaBICHOT METH TaKOX
moTpedye imeHTHdIKaIil MeX KIacTepiB yIpaBIiH-
HA BIIXOJIaMH Ha TepUTOPii 06s1acTi Ta BUSHAUYCHHS
X ckaany (rpoman, mo GopMyrTh 30HY 00CIyro-
BYBaHHS KJIacTepa).

MeTtoau Ta MaTepiaau

Moxin Cymcrkoi 06acTi Ha KIacTepH 3 yIpas-
JTiHHS BiAXOJaMU 3AIHCHEHO 3 ypaxyBaHHSAM YH-
ceapHOCTI HaceneHHss CyMcbKo1 00J1acTi ctaHoM 1
tpaBHs 2020 poxy BiAMOBiAHO 10 1aHUX [ 0710BHOTO
ynpasiiHHA cratucTukn CyMcbhKoi 0071acTi y po3-
pi3i paiioHiB 001acTi Ta MicT 00JIaCHOTO 3HAYCHHS
(Fomosne, 2020). [Ipn mpoMy TaKkoX BHKOPHCTaHI
JIaHi 00 YMCEIBHOCTI HACETICHHS Y pOo3pi3i OKpe-
MUX Tpomaj (30kpeMa, MukonaiBChKOi CeNMIIHOT
00’€e1HaHOT TEpUTOpPiaIbHOI IPOMa/IH, 1110 BXOIUTH
1o ckinany CyMmcekoro paiiony obisacti, ajge Ha
BiAMIHY BiJ IHIIUX TpOMaJ pailoHy, BiIHECEHA 0
IHIIIOTO KJIacTepa yepe3 reorpadigay OIHU3BKICTD).
[ling yac BU3HAYECHHS CKJIaay T'poMaj KiacTepiB
BUKOPHUCTAHO IHPOPMAIIIIO 3 PILICHHS YPSALY 010
yTBOpEHHs rpomas Ha Teputopii obnacti (IIpo Bu-
3HaveHHs, 2020).

Jis BU3HAYEHHS ONTHMAJILHOTO MICIS PO3Mi-
[ICHHS MTOJIITOHIB BUAAJICHHS BiAXOMIB Ha TEPUTOPIi
CyMchKOi 007aCTi BUKOPHUCTOBYETHCS METO/] [ICH-
Tpa Baru, sikuii 0a3yerbcs Ha BpaxyBaHHI po3Ta-
LIYBaHHS MICIS-CIIO)KMBaya IOCIYT i3 BUBE3CHHS
Ta 3aXOPOHEHHS BiJXOIiB (OKPEMOI'0 HACEJIEHOTO
MMYHKTY 00’€HAHOT rpoMaju) Ta 00CSATY CIIOXKH-
BaHHS MOCIYT — 32 00CATOM YTBOPEHHS BiIXOIiB.
BukopucranHs JaHOTO METOAY N03BOJIAE€ 3HAUTH
TOUKy 3 KoopauHatamu (Xo, Yo) 3a ¢popmyaamMu
(1-2), B siKiif MIHIMI3YIOTBCSI OOCSTH EPEBE3CHHS
pecypey (y JTaHOMY BUIIAAKY BiIXOJIB), BUXOJISTYH 3
reopadiqHOT pO3MOPOMICHOCTI CIIOKUBAYIB ITOCIYT.

n
=0 Wi

X, = (1)

2

i=o Wi
n
AL

n >
E W
i=0 !

Y, = ()

Jie 1 — HaceJIeH] MyHKTH, 10 BXOASTH 10 30HHU 00-
cnyroByBaHHs knactepa (i = 1,..., n); Xi — reorpa-
(iuHa KOOpAMHATA HACEJICHOTO MMYHKTY 1 (IIUPOTa,
rpaaycu); yi —reorpagiyHa KOOpAHHATa HACEIEHO-
r'o MyHKTY 1 (JIoBrora, rpaxycu); wi — oocsr yTBo-
PEHHS BiIXOiB y HACEJICHOMY ITYHKTi, BH3HAUCHUI
SIK TOOYTOK YHCENBbHOCTI HACEJIEHHS Ta HOPMH
YTBOPEHHS BIIXOJIB HAa OJHY JIOJAMHY 3a PIK, KT.
3a BUKOPHUCTAHHS MiJIXOIYy, PO3TISIHYTOTO Y
po6oti (Mohamed Sultan & Mativenga, 2019), reo-
rpa¢iyHi KoopauHaTH (y Tpajycax) Clo4aTKy BHpa-
KAIOTHCS y pajiianax 3 1omomMorow Gopmyr (3—4):

. lon.r 3)
on,; = ———
180
lat.w
l ty = - s 4
“"7 180 “

ne loni — reorpagiyHa KOOpAUHATA HACEIEHOTO
MyHKTY 1 (ZOBroTa, rpamycu); lati — reorpadiuna xo-
OpJINHATA HACENIEHOTO MYHKTY 1 (IIMPOTa, TPAAYCH).

Hani xoopaunatu (3—4) TpaHchopMyIOThHCS Yy
Kapre3iaHChKi 32 TaKOK CHCTEMOIO PiBHSHB (5):

x, = Rsin(lat,;) cos(lon,,),
v, = Rsin(lat ) sin(lon,;), (5)

z, = Rcos(lon,,).
ne R — paniyc 3emnoi xyni (R=6371,0 xm).

KoopauHaTtu Miciis po3MilieHHs ITyKaHOi TOUKH
(Xo, Yo, Zo) 3naxoasatees 3a popmynamu (1-2)

Zj:o ZWi
DU
a naii TpaHcPOPMYIOTHCS Y BiMTOBiAHI reorpadiu-
Hi koopauHatu mupoTH (latr) Ta mosrotu (lonr) y

panianax (6) Ta rpamycax (7-8):

(Bignosiauo, Z, =

)7

lon, = arctg 2 ,
xO
' 2+ 2
lat, = arctg Nh T . (6)
2o
lon, = lonr * 180/x, 7
lat, = latr * 180/x, (8)

ne lono — reorpadiyHa KoOpAHMHATA ONITUMAIBHOTO
Micus po3miniensst noxirony TIIB (mosrota, rpa-
nycu); lati — reorpadiyna KoopaMHATA ONTUMANb-
HOTO MicIs po3mimieHHs nonirony TIIB (mmupora,
rpagycH).

Jns BU3HaUeHHS reorpaiyHuX KOOPAMHAT Ha-
CeJICHHMX IYHKTIB y MeXaX BUAIIEHUX KIACTEPIB i
PO3PaxyHKOBHX 3Hau€Hb reorpadiuHuX KOOpAWHAT
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ONTUMAaNBHUX Miclb po3Mmimenas POOB Buxopu-
crano cepsic Google Maps Service. Takuii miaxizn
anpoboano y poodori (Li & Huang, 2018).

Ilix yac BU3HAYEHHSA MiCUb PO3TANIyBaHHSA
POOB 3a xnactepamu 0yJio BpaxoBaHO JaHi MO0
998 HaceneHux myHkKTiB i3 1406 HasBHUX Ha TEpH-
topii Cymchkoi o6acti (reorpadivni KoopauHaTH
Ta YUCENbHICTh HACEIEHHS ), 3 AKUX — 32 MiChKi Ha-
ceJeHi MyHKTH (MicTa — 14, ceuia MiCbKOTO THITY
— 18), ne oOcsar yTBOPEHHS BIIXOIiB € OUIBIINM,
MOPIBHSHO 3 CIJIbCHKUMHU HACCICHUMH ITYHKTAMH.
JlaHi 010 YMCeNbHOCTI HACEeJIeHHs B PO3pi3i Ha-
ceneHUX MyHKTiB CyMchKO1 00JaCTi B3SATO 3 TaHUX
[H(opmaniiHOTrO MOpTANy MICIEBOI'O CaMOBPSIY-
BanHs Ykpaiuu (https://rada.info), caiiTiB okpemux
00’ €THAHUX TEPUTOPiaTLHUX TpOMa (PO3a1T KapT-
ka rpomanan). [1ix 9ac po3paxyHKY 00CATY YTBOPEH-
HSl BIIXOJIIB Ha TEPUTOpPIi HACEIEHOTO ITYHKTY SIK
JN00yTKY YMCEIIbHOCTI HAaceJIeHHsS Ta HOPMH yTBO-
PEHHS BiAXOJiB, 4epe3 BiACYTHICTh JOBIAKOBHX
JIAHUX 1010 YCePEAHCHUX HOPM YTBOPEHHS BiX0-
JIiB Y MICBKHX Ta CUIBCHKHX HAaCEICHHX IyHKTaX,
BUKOPHUCTAHO NaHi, HaBeeHi y (JIasHenko, 201906)
o110 o0cAry yTBopeHHs BigxoaiB y [lontaBcskomy
perioni (mani 3a 2016 p.), e HaBegeHO aOCONIOT-

Hi 3Ha4eHHS 00CATY YTBOPEHHS BiAXOIIB IS M.
ITonraBa Ta cyoperiony: 339 ta 191 kr/nioauHy B
PIK, BIATMOBIAHO.

PesyabTaTu Ta 00roBOpeHHs

BpaxoByroun reorpadigHe B3aeMOpO3TamIy-
BaHHS palOHIB Ta TpOMaJ, MOPOTOBI 3HAUCHHS
110JI0 PO3MIpiB 30H 00CIyrOByBaHHS IOJIITOHIB
BHJIAJICHHSI BiJIXO/iB, BU3HaUeHUX HallioHaIbHOIO
cTpaTerie€ro MoBOJIKEHHS 3 Biaxonamu g0 2030
poky (150-400 tuc.HacenxeHHs), BUAIICHO TPHU
kimactepu: I[liBHivnui, Cxigauit Ta [liBgenHo-3a-
xinHui. Buaineni kjmactepu Ta iXHIH ckiax (3a
paifonamu, rpomagamu) HaBeaeHo y tabn. 1. [Ipu
IbOMY BUXIJHHUM MPHUITYUICHHIM, [0 MOKJIaICHO
B OCHOBY TaKOTO MOy € T¢, IO 31 301IbIICHHAM
KITBKOCTI CIIOKUBAYiB BiIMMOBIAHUX MOCIYT (IO
400 tHc. oci06 B 30HI 00CIyroByBaHHS MOJITOHY)
BJIacThCS 3a0€3MeYNTH MEHIII Tapu(u HA MOCTYTH
i3 3aXOPOHEHHsI BIIXOJIB Ta MIBUAIIY OKYIHICTb
KamiTaJbHUX BKJIAJCHb.

VY Mexax BHIIUICHHX KJIACTEPiB 3 BUKOPUCTAH-
HSIM METOJIa I[EHTPa Bard BU3HAYCHO OMTHMAJbHI
MICI PO3MIMIEHHS IMOJITOHIB BUIAJICHHS BiIXO0-
niB. [Ipu npoMy po3paxyHKu 0a3yrOThCS Ha TaKUX
MPUITYIICHHSX

Tabnuus 1
Buoineni knacmepu 3 ynpagninusa ioxooamu na mepumopii Cymcovkoi ooaracmi
. YucenbHiCTh
Paitonu 308U s . . .
O06’exHaHi TepuTOpiaTbHI .. . HaCeJIeHHS
00CITyroByBaHHS AnMiHICTpaTHBHI
Kunacrep N . . rpomau (OTT) 30HM (cranom Ha
(paifoHr BiINOBIAHO 10 uentpu OTI
(TTpo yTBopeHHs, 2020) 00CITyroByBaHHS 1 TpaBHs
PO YTBOPCHI, 2020 poky)
[liBuiunuit | Cepenuno-byncbkuit 3H00-HoBropoaceka cmt 3H00-HoBropoaceke
(IlocTkHUHCHKMIA) CeJIMIIHA 15452
CepenuHo-Byacpka Micbka M. Cepenuna-byna
SIMIinbChKMI Jpyx6iBCbka MicbKa m. Jpyx6a
(IocTkMHCHKHIA) CaechbKa CemIHa cmt Caeca 22303
SIMITIIBCBKA CENMIHA cMT SMmine
[ocrkuncekuii, M. [lloctka | IlocTKUHCHKA MichbKa M. [locTka 93 205
(LIoCcTKUHCHKHIA)
I'myxiBcpKuii bepesiBchKa ClIbChKa c. bepesa
(IocTKUHCHKMI) Ecmanchka cenuiaa cmt Ecmanb 21 068
[IlanuruHCHKA CENUIHA cmr llamurune
M. ['myxiB I'myxiBcbka MichKa M. ['myxiB
. 32 744
(IIlocTKMHCHKHIA)
Kponeseupkuit Kponeserpka Micbka M. Kponesenp 36 183
(KoHoTOTNCHKHIA)
[IyTuBnscokuit HoBocnobiaceka ciibebka c. Hosa Cnobopa 26 042
(Konotoncekwuit) ITyTHBIbCHKA MiChKa M. [TyTuBib
Konotoncekuii BoueukiBchKa Cillbechbka c. boueuknu
(KonoToncekuit) Jy6oB’s3iBChKa CENUITHA cmt Jly6oB’si3iBKa 26 689
IlomiBCchbKa ClIbChKA c. [lomiBka
M. Konoron KoHoTomnceka MicbKka M. Konorton
o 89 329
(Konoronchkuit)
Bypuncbkuit Bypunchbka micpka M. Bypunb 22816
(Konoronchkuit)
PA3OM 385 831
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[ponosxeHHHs Tabs. 1

. YuceNnbHICTh
Paiionn 30HK1 s . . .
oBCiTyroByBaHHs 006’eHaHi TepUTOpiABHI AnvinicTpatussi HACEJICHHS
Knacrep o . . rpomazu (OTTI) 30HH (cranom Ha
(paitonn anomz{;lgz%o oBCITyroByBaHHs uentpu OTI | tpasus
(ITpo yTBOpEHHS, ) 2020 poxy)
CxinHuit Binominbscekui Binominscbka Micbka M. Binomimisa
(Cymcoknit) Bopox0siHChKa MichKa M. Bopox0ba 37956
PiukiBchKa CllIbChKa c. Piukn
CyMcbkuit besppuibka ciibcbka c. beznpux
(Cymcbkwit) BepxubocupoBaTchka c. Bepxnsa CupoBatka
CIJIbChKa
MukonaiBChKa CiJIbCbKa c. MuxkomnaiBka
HanLocnpOBaTCLKa c. Hwxkns Cuposatka 61571
CiJIbChbKa
CaJiBCchbKa ClIIbChKA c. Can
CrenaHiBChKa CETMITHA cmT CTenaHiBka
XOTiHChKA CENUIIHA cMT XOTiHb
IOHakiBchKa ClIbChKa c. lOnakiBka
M. Cymn CyMcBKa MiChKa M. Cymu 264 216
KpacHoninbcbkuit KpacHomninbchka cenuiHa cmT KpacHoninst 26 857
(Cymcbkuit) MupormisibehbKa CilTbChKa ¢. Mupomimis
PA3OM 390 600
IliBnenno- | PomeHchkuit XMeJiBChKa CilIbChbKa c. XmMeniB 30733
3axiTHUN (PomeHchKkmit) AHJIpisIIIBChKA CLIBCHKA c. AHpisIIiBKa
M. Pomun PomeHchKa MichKa M. PomMHI 39179
Henpuraiiniscpkuii BinbIIaHCBbKa CIIbCBKA c. Buipiana
(PomeHnchkwmit) KopoBHHCBKa CilTbChKA c. KopoBuni 22 836
HepnpuraitniBcbka cenuiiza cmT Hepnpuraiinis
JIunoBo10IMHCHKHIA JlunoBomosinHCckKa cenuinHa | cMT JIunosa JlonuHaa 17 660
(PomeHchKHi) CuHIBCBKa CUTbChKA c. CuniBka
Binoninbchkuit MukomnaiBcbKa cenuIIHa cMT MukonaiBka 10 079
(Cymcbkuit)
Jlebe nuuChLKMit JleGenuHCchEKa MicbKa M. Jlebequn 18 411
(Cymchbkuit)
M. Jlebenun 25082
TpocTsaHeupkuit TpocTsiHelpka Micbka M. TpocTsiHenn 33296
(OxTupchKHii) BopoMisiHCBKa CilTbChbKa c. bopomuis
OXTUPCHKHIA I'pyHCBKa cintbChbKa c. I'pysp
(OxTHpCHKHiT) KoMumaHchKa ciabChka c¢. Komumi 25095
UepHeu4uHHChKA ClIIbChKA c. Yepreuunna
UymnaxiBchKa CENUIHA cmt UynaxiBka
M. OxTHpka OXTHpCHKa MiChKa M. OxTHpKa 47701
BenukonucapiBebkuit BenukomnucapiBcbka cmt Benuka [TucapiBka
(Oxtupcpkuit) CeJIUIIHA 17353
KupukiBcbka cenuiga cmt KupukiBka
PA3OM 287 425
Ycporo B Cymchkiii obsacTi 1 063 856

1) 3a BiICYTHOCTI MOCTYMMHUX aKTyaJbHHUX Ja-
HUX I[0JI0 YMCEIBHOCTI HaceleHHs (30Kkpema, cTa-
HoM Ha kiHenb 2019 poky) B po3pi3i HacenreHUX
nyHkTiB CyMcbhKOi 001acTi, po3podKa NporHo3HuX
3HAYCHB MO0 KIIBKOCTI HACEICHHS Y MaHOyTHBO-
My € HEMOXIJIMBOIO, TOX PO3PaxyHOK 0a3yeTbcs
Ha HasBHUX JAHMUX IIOAO KUJIBKOCTI HAaCENEHHS i3
OPUNYIICHHSM, 1110 MOAAJIBIINI 3MIHH YHUCEIbHOCTI
OyIyTh MpONOPLIMHUMHU Ha BCiil TepuTOpii perio-
Hy (3MEHIIEHHS KIJTbKOCTI HaceleHHs B YKpaiHi 3a
OCTaHHI JECATH POKIB BiTOYBAETHCA Y CEPEIHBOMY

Ha 0,47% Ha pik 1 mporHO3y€eThCA 1 Hamani (ApToB
ta CopokoBchkui, 2016). Uepes ouikyBaHHs 3MeH-
IICHHS KiJBKOCTI HACEleHHs y Mall0OyTHhOMY, 13
PO3paxyHKy BHJIy4€HO HaceJIeHI MyHKTH 13 KUJIbKi-
CTIO MemKaHIiB MeHmre 50 ocid;

2) abcoyfoTHE 3HAYCHHS HOPMHU YTBOPEHHS Bifl-
XOJIiB Ha OJIHY 0cO0Yy HE € HACTIIBKH BXKIUBUM, SIK
CITIBBIIHOIIICHHS KIJIBKOCTI YTBOPIOBAHUX BiIXOJIiB
Y MICBKHX Ta CIIbCHKUX HACCICHUX IMMYHKTaX y PO3-
paxyHKy Ha oaHYy 0coOy. Po3paxyHok 06a3yeTbes
Ha TPUITYIICHHI, 10 HasBHE CIiBBIIHOIICHHS IS
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Tabnuuygs 2

Pe3ynomamu po3paxynkie w000 6U3HAUeHHA ONMUMAIbHO20 Micysa po3minjenus POOB
na mepumopii Cymcokoi oonacmi

Po3paxyHok 3a Pospaxynok 3a
Knacte JIBOBUMIPHOIO CHCTEMOIO ®disnyHa anpeca TPUBUMIPHOIO ®isnyna axpeca
p KOOpAHHAT (HaceneHui myHKT) CHCTEMOIO KOOPJMHAT (HaceneHuil MyHKT)
[Mupota Josrora [upora Jlosrora
nobmm3y c. [Iporpec no6am3y c. [Iporpec
Misniumii | 51°33'09.3" | 33033112.7" | KPOACBCUBKOTO | gy0331 gu | 33°33'14. | Kponesemvioro
paifony CymcbKoi 3 paifony Cymcbkoi
obacTti obGuacti
TEPUTOPIs 34°46'10 TEPUTOPIs
CxigHuit 50°56'11.8" | 34°46'11.4" | KoBmakiBChbKOro 50°56'10.9" 30 " | KoBmnakiBchKOro
paiiony M. Cymu pationy M. Cymu
Teputopis c. ['ipku Teputopis c. ['ipku
Hm.ueHHvo— 50°3423.1" | 34°20'15.1" He?enHHCLKoro i 50°34'16.9" 34 29 10. He?eunHConro )
3axX1AHUAN paifony CymcbKoi 1 paifony Cymcbkoi
obacTti obmacTi

ITonraBchkoi obmacti (Jlazuenko, 20196) € pene-
BaHTHUM 1 111 CyMChKOT 00J1aCTi, @ 3MiHa KIJIBKOCTI
YTBOPIOBAHMX BIAXO/IB y MalOyTHBOMY, Y po3pa-
XYHKY Ha OJHY JIIOJJUHY B CUIBCBKHX Ta MICBKUX
HacelleHUX ITyHKTaX, BiI0yBATUMETHCS IPOIOPIIiii-
HO (MOYXHA OYiKyBaTH 3POCTaHHS 00CATY BiAXOIB,
BignmoBigHO 10 (ApTOoB Ta CopokoBchkuiA, 2016);
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PucyHok 1. Po3TawyBaHHA onTuMasbHUX MiCLb
PO3MILLEHHSA MOMIFrOHIB BUAANEHHSA BiAXOAIB HA
TepuTopil CymcbKoi obnacTi (nobynoBaHo i3
BuKOpucTaHHSIM cepsicy Google Maps)
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3) mix gac po3paxyHKY HE BpaxOoBaHO Pi3HUU
MopdosoriyHuii CKiIad BiAXOAIB y CUIBCHKHX Ta
MICBKHX HACEJICHUX MYHKTaX, IO 3arajoM MOTJIO
O0u BIUIMHYTH Ha OOCSTM BHUBE3CHHs Binxonis. Lle
3YMOBJICHO BIJICYTHICTIO JOCi YiTKHX HACTaHOB
1010 TOTO, K1 BiAX0IH HE OYIyTh B )KOJHOMY pasi
PO3MIIIYBAaTHCh HA MOJITOHI, a TAKOX BiJICYTHICTIO
Hapa3i iHppacTpykTypu 0OpOOJCHHS Ta mepepo-
OJICHHS BIJXOMiB. 3 MHUX MO3UIlii, PO3paxXyHOK Oa-
3Y€ThCs Ha MPUNYIICHHI, 1110 BC1 yTBOPEHI B1AX0IU
PO3MIMIYIOTHCA Ha MOJITOHI (Il € BHIPaBIaHUM,
MpUHAWMHI, y KOPOTKOCTPOKOBOMY IIEPiOIi).

3a pe3ynpTaTaMi PO3PaxyHKiB 3 BUKOPUCTAHHIM
Microsoft Office Excel, Oys0 orpuMano naxi momo
reorpa)iuHUX KOOPJAMHAT MiCIlb PO3MIIIICHHS MOJi-
TOHIB BUJQJICHHS BiIX0AiB (Tabid. 2).

Bincranps Mik 3HAWIEHUMH 32 PI3HUMH METO-
IaMU MICIAMHU ISl PO3MIIICHHS IMOJITOHIB CcTa-
HOBUTL: 1 IliBHigHOTO Kimactepa — 110 M, maus
Cxigaoro — 48 m, mis ITiBgerno-3axigHoro — 650
M. Lle cBiIUUTH MpoO Te, IO HABITH BUKOPUCTAHHS
CIIPOIICHOTO METOY (32 JBOBHMIPHOK CHCTEMOIO
KOOPJAHMHAT) € BUIIPABIAHUM [JIS LTI 3HAXOHKCHHS
ONTUMAJBHOTO MICIIsl pO3TAIIyBAaHHS IIOJITOHY BH-
JaJICHHS BiIXO/iB 3 BUKOPHUCTAHHIM METO/1a IIEHTpa
Baru. BignoBiaH1 AaHi m0/10 MiCIlb PO3MIIEHHS
MOJIITOHIB rpadiuHo 300paxkeHo Ha KapTi (puc. 1).

Buxoasiuu 3 po3paxyHKOBUX 3HAYCHB Teorpadiy-
HUX KOOPJHMHAT ONTHMAJIbHUX MICI[b PO3MIl[EHHS
POOB Mo’kHa BU3HAUYNTH BiJIaT€HICTh HACETEHUX
MYHKTIB y Mexax kiactepis Big POOB (mpunaiiMHi,
aJAMIHICTPaTUBHHUX LEHTPIB IpOMaJl y CKJIaJi Kiac-
Tepa). BiamosinHi nani npeacrasiieHo y tadu. 3.

Komenryroun indgopmanito, HaBeJeHy y TaOI.
3 ciij BiA3HAYWUTH, 110 HAKOLIBII BJAJIUM € MICLE
po3mMimieHHs noJirona y CxiqHoMy KJ1acTepi, e Bij-
CTaHb 10 aJIMiHICTPATUBHUX IIEHTPIB I'POMaJ 30HU
o0ciyroByBaHHs He nepeBuirye 53,0 kM (HaitO11b-
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Tabnuusa 3

Ouinka idoanenocmi aOMIiHICMPAMUGHUX YEHMPIE 2POMAO 8 30HAX 00CIY208Y6AHHA 6i0 MICUb
posmiwgenna POOB 3a knacmepamu (6usnaueno 3 euxopucmanuam cepgicy Google Maps)

I'pomamu (OTI') 305U AIMiHICTpaTHBHI LICHTPH Bincrans 1o POOB
Knactep
00CITyroByBaHHs OTr* KJ1acTepa, KM
3000-HoBropochbka cenuima cmt 3H00-HoBroposaceke 105,0-124,0
CepenuHo-Byaceka Michka M. Cepenuna-byna 100,0-113,0
Jpyx0iBchKa MicbKa M. [Ipyx0a 82,1-95,1
CBecbKa CeuIHa cmt CBeca 78,3-91,3
SIMninbCchKa cenmiHa cMT SMmine 64,9-77,9
IlocTKMHCHEKA MiCBKa M. [IlocTka 51,4-72,3
BepesiBcbka cinbepka c. bepesza 39,2
EcmaHcbKa cenuinna cmt EcManb 51,5
.. . TanuruHCchbKa cenuIHa cmt llanurune 51,2-61,7
[liBHIUHMIT - - -
I'myxiBcbka MichKa M. ['myxiB 43,7
Kponesenpka Micbka M. Kposesenp 18,4-25,0
HoBocobiichka CijibChKa c. Hoa Cno6osa 75,1-104,0
ITyTHBIBCEKA MiCBKa M. [TyTuBnb 45,9-85,0
BoueukiBcbKa CillbCbKa c. boueukn 45,3
Jy6oB’s3iBChKa CENUITHA cmt Jly6oB’si3iBKa 79,1-105,0
TTomiBCBKA CIIBCHKA c. ITomiBka 63,8-81,2
Konoromnceka micbka M. Konoron 59,5-85,3
Bypunchka Micbka M. Bypusb 76,9-107,0
Binomiasceka Micbka M. Bimomimns 43,1
BopoxOsiHChKa MicbKa M. Bopox0a 34,7
PiukiBCchbKa CiIbChKa c. Piuku 35,1
Besnpuipka cibebka c. be3npux 17,6-19,0
BepxapocupoBaTchKa CiIbChKa c. Bepxus CupoBaTka 20,7-22,0
MuKkonaiBChKa ClIbChKa ¢. MukosaiBka 26,3
Cximmit Hn)ifﬂbocupf)BaTCbKa CIIbCBKA c. Huxus CupoBatka 27,2-30,5
CafiBChbKa CIITbChKA c. Can 10,4-13,7
CrenaHiBCbKa CEJIMIIHA cmt CremnaniBka 11,7
XOTIHChKA CETUIHA cMTt XOTiHB 20,6-22,6
IOnaxkiBcbKa CillbchKa c. FOnaxkiBka 38,4
CyMcbka Micbka M. Cymu 0,0
KpacHominechka cenumiaa cmt KpacHomims 45,7-52,4
MupomiibchKa CilIbChKa ¢. Mupomnisuis 41,3
XMeliBChKa CilIbChKa c. Xmenis 95,0-118,0
AHJIpiSIIBChKA CLTBCHKA c. AunpisiiiiBka 85,3-128,0
PomeHchka MiCbKa M. Poman 75,0-108,0
BinbmniancebKa CiibChbKa c. Binpmrana 64,9-84,7
KopoBHHCHKA CilTbChKa c. Koposusiii 83,4923
Henpuraiiniscpka cenuiHa cmt Henpuraiinis 72,5-83,6
JIMMoOBOTOTMHCHKA CENUIITHA cmt Jlumoa [loanHa 42,9
CuHIBCbKA CLIBCHKA c. CuniBka 19,2
iszerHo- MukoaiBchbKa c‘em/mma cMT MuKkosaiBka 64,1-94,5
saxi qamii JlebequHChKa MiCbKa M. Jlebemun 13,0-15,9
TpocTsiHEebKa MiCbKa M. TpocTsiHeup 54,7-107,0
BopomiisiHCbKa CilTbChKa c. bopomus 59,6-92.9
I'pyHCBKa CiIbChKa c. I'pyss 71,2-72,3
Komuiancbka cijibCbka c. Komumi 56,8-75,7
YepHEUUHHCHKA CIITbChKA c. UepneyunHa 62,6-63,7
YymnaxiBchKa CeNUIIHA cmt YynaxiBka 43,2-57,1
OXTHUpPCBKA MiCbKa M. OxTHpKa 68,0-75,3
BenmkonucapiBcbka cenuniHa cmt Bemnka [TucapiBka 114,0-146,0
KupukiBcpka cenumraa cmt KnpukiBka 85,8-90,3

* - KYPCUBOM MO3Ha4eHi HaceneHi MyHKTY i3 HaNBINbLUOK YUCENBHICTIO HACENEHHS B paMKax knactepa
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ma BificTadb). TyT CITiI MAKPECTUTH, 1110, 3BHYAHO
K, PO3MIIICHHS MOJITOHY JUIsl BUJAJICHHSI BIIXOIiB
Ha TEpUTOPIi HACEIEHOTO MYHKTY € HEMOXXIMBUM
i HempunycTuMUM. BTiM, 3HalileHa TOYKa MOXKe
CIIyT'yBaTH OpPiI€EHTHUPOM JUIS MOIIYKY BiJIOBIAHOTO
(3a caHiTapHUMH, CKOJOTIYHUMHU, T€OJOTIYHIMHU
MOKa3HUKaMH) Micusg mooim3y. e x cipaBeainBo
i mus moirony IliBaeHHO-3axiIHOTO KjacTepa.

Posminienns mosirona [liBHIYHOTO KjacTepa
TaKoX € JOCHUTh BJAAJIMM, ajpke BiJCTaHb JI0 OC-
HOBHHUX CITO’KHMBauiB MOCIyTr (MiCT 3 HailO1IbII00
yucesbHicTIO HacedeHHs — M. [lloctka i M. Kono-
TOM) KONHUBAEThCA y Mexkax 60 kM, Toxi sk y IliB-
JICHHO-3aX1IHOMY KJ1acTepi BiJICTaHb 0 OCHOBHUX
cnoxxuBadviB (M. Pomuu, M. OxTupka) — y mexax 75
kM. Lli BizicTaHi MO’KHa BUKOPUCTOBYBATH SIK ITOPO-
T'OBi IIPY BU3HAUYEHHI MICIIb PO3MIIIEHHS NIEpeBaH-
TaXyBaJIbHUX CTAHIINW, CTBOPEHHS SAKUX JOIIIbHE
y BigmaneHux teputopisx IliBnenno-3axigHoro Ta
[TiBuiuHOTO KIacTepiB. Takoxx MOKHA AOJATH, LIO
JUTsl 301IbIICHHS MOTYXHOCTI nosirony IliBneH-
HO-3axiHOTr'0 KJlacTepa JOLIIbHUM € BKIIOUYEHHS
B 30HY OOCIIyrOBYBaHHS HaceJICHHsS MiBHIYHOI 4a-
CcTHHH TepuTopii XapkiBcbKkoi oOmacTi. BTiMm, Taki
pileHHs MaloTh OyTH Pe3yIbTATOM MiXKperioHaIb-
HOT'O JiaJiory.

KomeHTyroun orpumaHi pe3yibTaTH, CIij Bij-
3HAYMTH, IO OTPUMaHi JIaHi 00 ONTHUMaJIbHUX
MICIb PO3TAIlyBaHHS ITOJITOHIB HE € OCTATOYHUMH.
[Moromkyro4ucek i3 TBEpIKCHHSM aBTOPiB CTATTI
(Jaderko-Skubis & Kruczek, 2019, p. 1251), Bu-
3HaueHI KOOPAMHATH MICIlb PO3MIILIEHHSI 00’ €KTIB
MOBOJDKEHHS 3 BIIXOAaMH, a TAaKOXX MOXJIUBI ajlb-
TEepHATHBH (BU3HAYEHI Yepe3 3MiHYy CKIIaJy rpoMa
KJIACTEpiB) MAIOTh OyTH OLIHEHI 3 TOYKH 30py Ha-
SIBHOCT1 BiAMoBigHOT iHQpaCTPYKTypH (IOPOXKHE
CIIOJTYY€HHS ), 3 yPaXyBaHHIM TaKOXX €KOJOTTUHHIX
¢dakTopiB (LiHHI TPUPOJHI TEPUTOPIii, FEOJIOTIUHI,
CelCMIYHI YMOBH), €KOHOMIYHHUX Ta IOPUJUIHUX
(MOXJIMBOCTI BiZIBE/IEHHS 3eMEIbHUX TUISTHOK, Ipa-
Ba BIIACHOCTI Ha 3e¢MJIi Ta iH.), JIOTICTUYHUX Ta TCX-
HOJIOTIYHHX (MOTY)XHICTh TPAHCIIOPTHHUX HUIAXIB,
HasBHI 00’ €KTH TTOBODKEHHS 3 BiIXOJaMH Ta iH.),
COIIlJIbHUX YNHHUKIB (CTIPOTHB HACEJICHHS, KYJIb-
TypHa CNaIIMHA Ta TaM ATKH). 3 ypaxyBaHHIM IIUX
KpHUTEpiiB Ma€e MpUHMATHCSI OCTaTOYHE PIlICHHS
II0JI0 ONTHUMAaJIBHAX MiCIlb PO3MILIICHHS ITOJITOHIB
BHJIQJICHHSI B1IXO/IiB, SIKE IOBUHHO CTaTH OCHOBOIO
JUTS THTAHYBaHHS MEPEXKi CMITTENepeBaHTaXKyBalb-
HUX CTaHILil, sk 1e nepeabadeHo HarioHanbHOO
CTpaTericlo MOBOKEHHS 3 BIIX0IaMH Ha Iepioj 10
2030 poxy (Hauionansua, 2017).

BucHoBku

VY crarTi HaOynHu MOAANBIIOTO PO3BUTKY METO-
JUYHI TAXO0IH, 0 TPATUIIHHO BUKOPUCTOBYIOTh-
Csl JUTSl BUPINICHHS 3a/1a4 13 PO3MINICHHS — METOT
LICHTpa Baru — JUIsl 3HAXOJ/KCHHS ONTHMATbHOTO
MiCIIsl PO3MIIIIEHHS TIOJIITOHIB I BUIAICHHS Bij-
xoxiB Ha Tteputopii CymMcbKoi o0nacTi B pamMKkax
TPBOX KJAacTepiB. Pe3ymapTaTn MOCTiIKEHHS CBij-
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9aTh MPO Te, MO ISl BUPIMICHHS MOAIOHUX 3a7ad
3aCTOCYBaHHSI METO/I1a [ICHTPA Bark Ta ABOBUMipHOT
CUCTEMH TeorpadiYHUX KOOPAMHAT € BUIPABIAHUM
Ta HE MO3HAYAETHCS HAa TOYHOCTI pO3paxyHKIB Ta
OTPUMaHUX PE3yJbTaTiB, ajle € MEHII TPYJOMICT-
KuM. Po3MileHHs MOMIroHIB y 3HAWICHUX TOYKaX
reorpadigHIX KOOpaWHAT 3a0e3medyBaTUMe MiHi-
Mi3allifo IePEeBE3CHb BIIXO/IB, @ THM CAMHUM, MiHi-
Mi3allilo0 BUTPAT CII0)KUBAYIB Ha TPAHCIIOPTYBAHHS
1 MiHIMI3aI[i}0 €KOJOTIYHO HETaTUBHUX HACIIJKIB,
IO CYIPOBOJIKYIOTH IPOIECH TPAHCIOPTYBAHHS
(Bukuau B aTMOc(epHE TOBITPS BiJ MEPECYBHUX
JUKepes, BUKOpUCTaHHA manuBa). CTBOpEHHS B
00J1acTi nUIIe TPHOX IOJIITOHIB BiAMOBIAE IIJIAM
(Ta ingukaTtopam) HanionanbHoi crpaTerii ynpas-
JiHHS Biaxogamu B Ykpaini 1o 2030 poxy, a Takox
3a0e3neuyBaTMeE MiHIMI3allil0 BUTpAT Ha onepanii
13 3aXOpOHEHHS BiIXOMAIB Uepe3 301TbIIeHHS 30HU
00CITyroByBaHHS TIOJIITOHIB.

[IpakTHuHE 3HAYCHHS OTPUMAHHUX pE3yJbTa-
TiB MOJIATAE Y TOMY, I[0 BOHK MOXYTh BUCTyHaTH
iHpOpPMalifHOI0 OCHOBOIO TiJ Yac MOJaJbIIOT0
MOJICTIOBAHHS Ta NPUHHATTS YNPaBIIHCBKUX pi-
[IeHB MIOJI0 PO3MIMIEHHS 00’ €KTiB MOBOKCHHS 3
BiIX0ZaMu, 30KpeMa, CMITTENEePEBAHTAKYBAIBHIX
Ta COPTYBaJbHUX CTaHII#, 00 €KTIB MOBOIKCHHS
3 IHIIMMH BUJAMU BiIX0/1B (HeOe3neuHuMH, Be-
JUKOrabapuTHUMHU, TPOMHUCIOBUMH Ta 1H.) 3aUIs
3a0e3MeueHHs] MiHIMAIbHIX €KOHOMIYHHUX BHTPAT
Ta MiHiIMi3aIii HETaTUBHHUX HACIIIAKIB Oomepalii
MOBO/KEHHS 3 BiAXOMaMU g AOBKimns. OTpu-
MaHI pe3yJIbTaTH MOXYTh CIYTyBaTH OCHOBOIO
JUISL IPUHUHSTTS pillleHb OpraHaMy MiCIIEBOTO ca-
MOBPSIIYBaHHS IIOJI0 HAJaro/KEHHS MIDKMYHIIIH-
MAJHHOTO CHIBPOOITHUITBA y cepi MOBOIKEHHS
3 BIAXOJaMHU.

[Momanpmi mociikeHHS MalOTh OyTH CIps-
MOBaHI Ha yTOYHEHHsI OTPUMaHHUX pPE3yJbTAaTIB,
BU3HAYCHHS Ta TECTYBAaHHS IHIIMX METOJMYHHUX
MiIXO/IiB, IO 320€3MeYyBATUMYTh aBTOMATU3AIIII0
IpolLecy po3B’s3aHHs 3a/a4 OaraToOKpUTepiaTbHOT
onTHMi3amii Mepexi 00’ €KTIB ITOBOKCHHS 3 BiJIXO-
JIaMH Ha perioHaJbHOMY Ta HaIliOHAJEHOMY DPiBHI.
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