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THE GEOINFORMATION SPACE DISCRETIZATION IN THE SIMULATION
OF ELECTROMAGNETIC POLLUTION

Posensnymo npobnemy agmomamuszayii MOOeNO8aKHs | NPOSHO3YEAHHS eNeKMPOMASHIMHO20 3a0pYOHeHHs OOBKINA 6
2eoinpopmayitinomy cepedoguyi, HABEOEHO CHOCOOU OUCKpemu3ayii 2e0iHPOPMAYitiIHO20 NPOCMOPY 3ALEHCHO 6i0 CYEHAPIIo
MOOEN0BAKHS, 3aNPONOHOBAHO MOOEb KOMNLEKCHO20 OYiHIOBAHHS NIeKMPOMASHIMHO20 3a0PYOHEHHSL.

Knwouosi cnosa: enexkmpomacnimmne 3a0pyonenns, OUCKpemMu3ayiss 2e0iHGopMayiiitno2o npocmopy, npocHo3y6aHHs Ha-
NPYAHCEHOCMI eNeKMPOMASHIMHO20 NOJIA.

Paccmompena npobnema asmomamusayuu MOOEAUPOSAHUSL U NPOSHOZUPOBAHUSL ATEKIMPOMASHUNTHOLO 3ACPSIZHEHUS OKDYHCA-
fougetl cpedvl 8 2eOUHDOPMAYUOHHOT cpede, NpusedeHbl cnocobbl OUCKPemU3ayUU 2e0UHGOPMAYUOHHO2O NPOCTHPAHCINEA 8 3a6lU-
CUMOCMU OM Cyerapusi MOOCTUPOBAHUS, NPEOTOHCEHA MOOENb KOMNIEKCHOU OYEHKU DNIEKIMPOMASHUMHO0 3A2PAZHEHUS.

Knroueguie cnosa: snekmpomacHumuoe 3azpasHenue, OUCKpemu3ayus 2e0uHpoOpmMayuoHHo20 NPOCMpPancmed, npozHo-

3UPOBAHUA HANPSANCEHHOCTU INEKMPOMASHUMHOZ0 NOJIA.

The problem of automating the modeling and prediction of electromagnetic pollution in GIS environment, given the
sampling methods of geo-space, depending on the simulation scenario, the proposed model of integrated assessment of
electromagnetic pollution.

Key words: electromagnetic pollution, geoinformation space discretization, predict the electromagnetic field.

IlocTanoBka mpodjemMu. OgHUM 13 3pyYHHUX IHCTPYMEHTIB aHai3y 1 NMPOTHO3YBaHHS
€JIEKTPOMATHITHOTO 3a0pyJHEHHS MOBKULISA € TeoiHpopmaliiiHi cucTeMu. MoAentoBaHHS
3MIACHIOETHCS 3aB/SIKM CTBOPEHHIO (BUKOPHCTAHHIO) MOJIEITi JOBKULIS, BIATBOPEHHIO JDKEPET
eJIeKTpoMarHitHoro BunpoMiHioBanHsa ([JIEMB) 3 ix xapaxrtepuctukamu i, 6e3mocepeHbo,
MOJICTIIOBAHHIO TOIIMPEHHS €JeKTPOMArHiTHOT €Heprii Ta OI[IHIOBAaHHIO €JIEKTPOMAarHiTHOTO
3a0pyaHEHHS Yy Kot iHTepeciB. CKIAMHICTh Y 1OMY IPOIECI TOJSATae y MPOOIEMHOCTI Bifl-
TBOPEHHS Te0IHQOPMALITHOTO MPOCTOPY, aJEKBATHOIO PEAJbHOMY T€OIPOCTOPY, B SIKOMY
caMme 1 BimOyBaeThcsl enekTpoMarHitHe 3a0pyaHeHHs (EM3). Monens reoindopMaiiitHoro
IPOCTOPY MOBHHHA MICTUTH MHOXXMHY TPHUBHMIPHUX MOJEJNEH TUCKPETHUX 1 Oe3nepepBHUX
00’€KTiB, SIKI MOXYTh BIUIMBAaTH Ha TPOIIEC MOMMPEHHS €IeKTPOMArHITHUX XBWIIb, iX 3ara-
CaHHsI, BIIOUTTS, eKpaHyBaHHs, iHTepdepeHItito, nudpakiiro Tomo. [Ipomec cTBOpeHHs Mo/Ii-
OHOT MOJIeJIi CTae HAaJCKJIAAHUM Yepe3 HeOOXiTHICTh BBEJACHHS B KOMIT IOTEpHE CEepeIOBUILE
BEJIMKOI KUTbKOCTI TOYHHX, aKTyaJbHHX, JOCTOBIPHUX JAHUX MPO MHOXKHUHY 00’ €KTIB T€0Npo-
CTOpY, SKi, 3A€0UIBIIOTO, € JUIIE Y BIAMOBIIHUX Taly3eBUX KaJacTpoBUX opranizaiisx. Cu-
Tyalilo yCKJIaJHIOE T, M0 ISl MOJCIIOBAaHHS, KPIM T€OMETPHUYHUX XapaKTePUCTUK 00’ €KTIB,
HEOOXITHUN OMHC X ENEKTPUYHHMX XapaKTEPUCTHK, SKUX KaJacCTPOBI OpraHizaiii He MarOTb.
Kpim Toro, npu macmraGHOMYy MOJIeIIOBaHHI 000B’SI3KOBO HEOOX1THUM € MaKCHMaJlbHa aB-
TOMAaTH3allisg MPOIECIB 1 aNrOpUTMIB MOJIEIIOBAHHS, TOMY MUTaHHS aBTOMATH30BAaHOTO BiJI-
TBOPEHHsI T'e0iH(POPMAIIHHOTO MPOCTOPY 1 HOTO MIArOTOBKA JI0 MPOrHO3YBAHHSA €JIEKTpoMar-
HITHOT'O 3a0pyAHEHHS € aKTyaJlbHUM 1 HEOOX1THUM 3aBJIaHHSIM.
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AHAaJIi3 OCTaHHIX J0CJixxKeHb i myOJaikaniii. locaimkeHHIM 010JI0TTYHOTO BIUIMBY €JICKT-
POMAarHiTHOTO BHUIPOMIHIOBAHHS HA OpTraHi3M JIIOIMHU Ta Oiocdepy B LUIOMY NPHUCBIYEHO Oa-
raTo HayKOBHX Ipallb 3apyODKHUX, paJSHChKHUX, MOCTPAASHCHKUX 1 BITYM3HSHUX aBTOPIB, Ce-
pen skux W. Adey, A. Sheppard, M. Blank, E. Goodman, B. Greenebaum, M. Marron,
N. Simon, FO.J1. Aymancekuii, H.JI. JleB’sitkoB, B.B. Antinos, b.1. launos, B.C. TuxoHuyx,
ILI. T'ocekoB, B.H. bekkep, HO.A. Illamos, H.H. I'pados, B.I. Komanes, A.B. Illakyna,
A.C. Ilpecman, A.IO. Comos, B.3. Makapos, 1.B. [Ipomsotkin, A.H. Uymauenko, FO.I'. I'pu-
rop’eB, O.A. I'purop’e, M.b. Tl'omant, O.B. beuskuii, €.1. Myparos, I0.A. Xononos,
H.H. Jle6enena, JL.I. Xeiiden ta O6arato iHmmX. [IUTaHHS KOMIT FOTEPHOTO MOJCITIOBAHHS Ta
KUIbKICHOTO BU3HAYEHHSI BILUIMBY €JIEKTPOMArHITHOI'O BUIIPOMIHIOBAHHSI IOCIKYBAJIM Y CBOIX
pobotax I'.O. Cratroxa, T.B. boiiko, O.B. Bumniscbkuii, M.A. ®enontok, A.A. DeaoHIOK,
B.O. ®eciok, C.I'. ITanpkeBuy, B.A. I'musa, JI.O. JleBuenko ta iHmii. [Ipobnemu 3actocyBaHHS
I'IC ms po3B’si3yBaHHS 3aj]ad OIIHIOBAaHHS €JIEKTPOMATHITHOrO 3a0pyJHEHHS TEPUTOPIH BHU-
cBimmoBanu y cBoix podorax O.0. [loranos, B.H. JloBoum, B.C. Ciskos, I0.M. Cnomo6aes,
A.}O. Comos, B.3. Makapos, [.B. [Iponsotkin, A.H. UymaueHko Ta iHIIi.

BunijieHHs1 He BUpilIeHMX paHillle YaCTHH 3arajbHoi npodaemu. Y [1; 2] chopmynbo-
BaHO MIX1a 10 T€OIH(POPMAIIITHOTO OI[IHIOBAHHS €JIEKTPOMArHITHOTO 3a0pyIHEHHS JOBKLJI-
JIs1, 3aIPOTIOHOBAHO AJITOPUTM OLIHIOBAHHS €JIEKTPOMArHITHOTO 3a0pyJHEHHS Bl MHOXHHU
JEMB. AxTyanbHOIO MPOOJIEMOIO MPH IIbOMY € aJ€KBATHE MOJEIIOBaHHS CepeIOBHUINA IO-
IIMPEHHS €JIEKTPOMArHITHUX XBUJIb, SIKE BIITBOPIOE PeaIbHUI T€0NpPOCTIp 13 3aJaHOI0 TOYHI-
CTIO, BOJIOJII€ BIACTUBOCTSIMU AKTyaJIbHOCTI Ta NOBHOTH ONUCY Ta MPUAATHE 10 3aCTOCYBaHHs
aBTOMATHU30BaHMX MPOLIETYp OOUNCIICHHS MOIIMPEHHS €JIeKTPOMArHiTHOI €Heprii.

Merta cratri. Po3po6rieHHs miaxoay 111010 OTPUMaHHS 1 NIATOTOBKU aKTyaJdbHUX Ta JJOCTO-
BIPHUX MPOCTOPOBUX JAHUX JIJISI MOJICTFOBAHHS €JIEKTPOMArHITHOTO 3a0py THEHHS JOBKULIIS.

Bukiag ocHoBHoro marepiaay. JlociipkyBanuih reoiHdopmauiifiHuii - mpoctip

3 3
® ={(x, v,2);(x,y,z)€ER }, ne R — mpocTopoBa JIeKapToBa CHCTEMa KOOpPJWHAT, XapaKTe-
PU3YEThCS HASIBHICTIO TaKUX €JIEMEHTIB: MOJENI peibedy 3eMHOT MOBEPXHi, 3aaHOTO MaTpH-

LICI0 BUCOT y AMCKPETHHX TOYKax mpoctopy ©, = [hm y }; MHOKHMHOIO JDKEPET €JIEKTpoMar-

HITHOTO BHUIPOMIHIOBaHHS S ={sl,sz,...,si,...,sN.\.}; MHOXKHHOIO 00’€KTIB TEOMpPOCTOPY

N
prii Bix JIEMB; MHOXXHHOIO MOTEHIIHHUX O10JIOTTYHUX MPUUMAYiB €JIEKTPOMATHITHOT eHepril

O, = {01,02,...,0 i9eesO }, sKa 37aTHa 3MIHIOBaTH YMOBH IOIIMPEHHS €JIeKTPOMArHiTHOI eHe-

(peuenTopiB) R = {rl,rz,...,rk,...,rK,‘}, BITHOCHO SIKMX OLIHIOETHCS €JIEKTPOMArHiTHa Oe3meka

JIOCITIJIKYBAHOTO TIPOCTOPY.

Koxue s,-te JIEMB Mae 1Bl Tpymu XapakTepHCTHK: NIPOCTOPoBi xapaktepuctuku JJEMB B
obmacti ©: s (x,¥,.2,0,,5,), A X,,y,,z, — KOODIMHATH BHIPOMIHIOBAYA (TOYKOBOTO
00’€KTa), ¢, — a3UMyTalIbHI XapaKTePHCTHKH CHPSMOBAHOCTI Ta [3, — HaXWJI BUITPOMIHIOBaYa
(anTenun) IEMB y npocTopi; i mapaMeTprdHi XapakTepUCTHKH, SIKi BH3HAYAIOTh PIBEHb 1 Xapak-
Tep BUMPOMIHIOBAHHS €JIEKTPOMATHITHOT EHEPTii 5, € {Pi, G;,w,,0,,h, f, ,Aﬂ,ti} , 1e P —nory-
AKHICTb €JIEKTPOMArHITHOT €HEprii, 110 M1BOAUTECS 10 BUNIPOMiHIOBaYa (aHTeHH); G. — koediLi-
€HT MIJACWICHHS BUIIPOMIHIOBaYa (aHTEHH); W, — cHeHU(]IUHI IapaMeTpy BHUIIPOMIHIOBAHHS
(TepioAMYHICTh, TAPMOHIHHICTD, MOAYJISIIS, IITNAPYBATICTh TOIIO); /;, — BUCOTa BUIIPOMIHIOBa4a
(aHTeHM) Haz 3eMHOIO MOBEpXHEI0; O, — (yHKIIsA, MO 3a/1a€ CIPIMOBaHI XapaKTEPUCTHKH BH-

IIPOMIHIOBaua (AiarpamMa CIpsMOBaHOCTI AaHTEHH); f, — LIEHTpaJbHA 4acTOTa BUIIPOMIHIOBAHHS,
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Af, — mUpHHA CTIEKTpa eIeKTPOMArHiTHOIO BUNPOMIHIOBAHHS, /, — YaCOBI CTATHCTUYHI Xapak-

TEPUCTUKH BUITPOMIHIOBAHHSI.
OO0’eKTH TreompocTopy O, XapaKTepUsyIOThCS MICLHEM pOSTAallyBaHHS y MPOCTOPI

X;,;,Z; (W11 TOYKOBOrO 00’€KTa) i BJIACHAMM I'€OMETPHYHUMH XapaKTEPUCTHKAMHU 0 ,
MOJIeJIbOBAaHUMH B T'e0iH(OpMAIIITHOMY cepeIoBUIlll TPUBUMIPHUMHU MOoJeNaMu. [[BoBuMipHi
JHINHI 1 TOJIrOHAIBHI «HA3eMHID) 0, MOJICIIIOIOTh 00’€KTH Ha TOBEpPXHi 3emiti (IPyHT, BO-

noiima, achanbT, OETOH, TpaBa TOIIO) 1 3aJalOThCsi HAOOPOM TMOJITOHIB a00 JiHIMHHX
00’€KTIB, MOKJIAJACHUX Ha MU(POBY MOJENb penabedy. 3 MOTsAay BIUIUBY Ha MOUIMPEHHS eJe-

KTPOMATHITHOI €HEprii BIACTHBOCTI O ; (BifOMBaro4i, MOrIHHAOYI, Ae(paryBabHi i po3cito-

BaJIbH1) XapaKTEPU3YIOTHCS JIBOMA ITapaMeTpaMu, a caMe JIEJICKTPUIHOIO IPOHUKIIUBICTIO € 1
npoBiAHicTIO ¥ . I Yac MOMMPEHHS B MEXaX O, eICKTPOMATHITHA XBUJIS Ma€ KOCilieHT

3aracaHHs CICKTPOMArHITHOI eHeprii W, , sKuii BU3HAYAEThCS [TApAMETPAMU O ; Ta MapaMeT-

puuHuMH xapaktepuctukamu JIEMB — s°. TpusumipHi 06’€KTH, 110 MaOTh BIACHY BHCOTY
h. (micoBi cmyru ab0 apeans pi3HOT I[UILHOCTI Ta THUIY JE€PEB, )KUTI0B1 Ta IPOMHUCIIOBI KBap-
J

TaJIM Pi3HOI €TaXKHOCTI Ta HIUTBHOCTI 3a0yZ0BU TOIIO), MOXYTh JaBaTH J0JATKOBE MOCI]A0-
nenHst y pasi nommperts EMX. Kpim Toro, 0, MOXyTbs PO3LIHIOBATHCS 1 SIK MicCIe Tiepedy-

BaHHA JIOJed B iXx cepeauHi (OyaiBii, COpyau TOIIO), 3a SKOTO HEOOXIAHE /10JaTKOBE
MO/ICJIFOBaHHS IPOHUKHEHHS €JIEKTPOMArHITHOT €Heprii 330BHI Ta MOXJIMBI PE30HAHCHI Xapa-
KTePUCTHKHU TTPUMILICHb.

MonemoBanus EM3 y npocTtopi nependayae B KIHIIEBOMY pe3yJIbTaTi BiIOOpaKeHHS OI1i-
HIOBaHHS PiBHS HEOE3MEUYHOCTI €JIEKTPOMATrHITHOTO MOJISL Y IPOCTOPI Bil KOKHOTO OKPEMOTO
JDKepeIia BUIPOMIHIOBaHHS 200 BiI0OpakeHHs KOMIUIEKCHOTO OI[IHFOBaHHS HEOEe3MeUHOCTI 3a
CYKYITHICTIO €JIeKTpOMarHiTHUX moiis [1; 2]. dopmMyBaHHS OILIHKKH HEOE3MEYHOCTI €JIEKTPO-
marHitHoro nosis (EMII) Bin okpemoro IEMB 3a BimoMuMu MeTOAMKaMU CKiIHYEHHOETIEMEH-
THUX aBTOMAaTHU30BaHUX PO3PaxXyHKIB, HaMpUKIIaL [3; 4], y 3araapHOMY BUTJISII IPYHTY€ETHCS
Ha MaTeMAaTHYHOMY MOJICITFOBaHHI XapaKTePUCTUK EJICKTPOMATHITHOTO TOJIT B JUCKPETHUX
PETYJSIPHUX TOYKaX MPOCTOPY HA OCHOBI BUXIIHUX JAHHUX, O SIKUX BXOISITh €HEPTeTUYHO-
94acoBi apaMeTpu BUIIPOMIHIOBAYa, XapaKTEPUCTUKH CEPEOBHILA MOIMIHPEHHS eJIeKTpoMar-
HiTHOT XxBuil (EMX), a Takox BiiHOCH1 nmpocTopoBi xapaktepuctuku JIEMB Ta oninroBaHux
TO4OK mpocTopy. Kpok auckperu3sarii perynsaproi mepexi GRID mae obupatucs 3 MipKyBaHb
JIOCTATHHOI JIETAILHOCTI Ta HASBHOCTI OOYUCITIOBATIBHHUX pecypciB. PesymbraT oO4HCIICHHS
CJICKTPOMATHITHOTO 3a0pyAHCHHSI MPECTABISIETHCS y BUTIISAII MATPHUIl B TUCKPSTHUX TOYKAX
POCTOPY.

CxeMaTHYHO MPOLIEC MOJCIIOBAHHS €JIEKTPOMArHITHOTO 3a0pynHEHHs 300pakeHUN Ha
puc. 1. JIns dpopmyBaHHS KOMILJIEKCHOTO OIIHIOBaHHS €JIEKTPOMATHITHOT 3a0py/THEHOCTI He-
00X1IHO BUKOPHCTOBYBATH CIOCIO, KMl J103BOJIIE BPaxOBYBaTU CyMapHy LIKOAY Oloioriy-
HOMY OpraHi3my, sika Mo>ke OyTH 3arofissHa MHOKHHOIO TPOCTOpoBO-po3noAineHux EMIT.
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Puc. 1. Cxema npoyecy mooenro8anhs enekmpomMazHimmo2o 3a0pyoOHeHHs]

KinbkicHe OIIHKIOBaHHS BIUTMBY €JIEKTPOMArHITHHX TOJIiB Ha O10JIOT1YH1 OpraHi3MH MPHU-
HHATO 3MIMCHIOBATH 32 MUTOMOIO MOTJIMHEHOI0 MOoTyXHicTI0 (SAR — specific absorpion rate)
— ycepelHeHa BEJIMYMHA, 10 BU3HAYa€ KUIbKICTh MOTJIMHEHO! €JIeKTPOMAarHiTHOI eHeprii Ha
onuHUII0 Macu (00’emy) Tina i BUMIprOeThes y BT/kr (MBT1/r) abo Br/m® (MBt/em’) [5]:

2
pano [ SEC)

p(r)
€JIEKTPUYHOTO TOJIS; P — LIUIbHICTh OiosoriyHoro opranisma. Ha meit wac ne po3po0GieHo
NPUJIA/IB, 3AaTHUX BUMIPSTH HOTJIMHEHY €JIEKTPOMArHiTHy €Hepritoo, ToMy oliHoBaHHSI SAR
BUKOHYIOTh BUMIPIOBAHHSIM €JIEKTpU4YHOi £ abo MarHiTHOI [ HampyXeHOCTI eJeKTpoMar-
HITHOTO 110JIs1 200 IIUILHOCTI MOTOKY €HEprii ® Yy HEBHUX TOYKAX MPOCTOPY 3 HACTYIMHUM Ma-
temMaTnyHUM MojemoBaHHIM SAR. Ilpu onHouacHii nii nexinpkox JJIEMB icHYIOTH JeKinbka
MIXO/IIB MO0 OIlIHIOBaHHS cyMapHOTro 3HadyeHHs nmapametpiB EMII. Tak, y [6] cymapHa Ha-
MPYXKEHICTh EJIEKTPUYHOI CKIagoBoi Jekinbkox EMII Bu3HauaeThCs CIIBBIAHOIICHHSM

dr, ne ¢ — MPOBIAHICTH OI0JOTIYHOrO OpraHiaMa; £ — HampyXeHICTb
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E; = \/ E’+E}+..+E ,ne E, ,E,,..., E, — HanpyXeHOCTi eIeKTPUYHUX MOJIiB CTBOPIOBAHHX

n JEMB. CymapHa minbHICTh IOTOKY eHeprii o Big n JEMB o, =, +®, +...4+ o, . [Ipu

pi3HUX HOpMYBaIbHUX XapakTepucTuk ['JIP 1 mapamerpiB EMII mist caHiTapHO-3aXHUCHHUX 30H
2 2

. : . El n (Dl m
i€ CHIBBIIHOIIEHHS: +...+ + +...+ <I.

Erpp Erp, O rp1 O e
B inmomy mixxozi [7] BH3HAuEHHS pE3yJbTYIOUOTO 3arajllbHOTO TOJIS Bifl JEKLTBKOX
JIEMB BukoHyBajoch KBaJpaTHUYHUM THincymoByBaHHsM EMII cTBOoproBaHuX JeKiIbKOMa

JEMB - E, = /ZuiE[ , Ie W, — BaroBui KoeQilicHT 3aJ€KHOCTI TTri€HIYHAX HOPMATUBIB
i

BiJI Jliana30Hy YacTOT €eKTPOMAarHiTHOro BuripoMiHtoBanHs (EMB), mo BianoBigae airounm
canirapuum HopmaM; £, — nanpysxkenicts EMII (1iIbHICTh HOTOKY €HEpril), CTBOPIOBAHUM Y

JOCIiDKYBaHii Touri mpoctopy I -tuM JIEMB. € Tako iHII Miaxo/au, aje s mpooaeMaTH-
Ka BUXOJUTb 32 MEX1 TEMH CTaTTi 1 OyJie pO3risAaTHCs OKPEMO, a MOKH 110 JAJIs Hallloi MoJie-
71 mpUiMeMo MiAX i1, PeKOMEHI0BaHUH y [6].

Bnacninok, sk npasuiio, 6au3bpkoro posramryBanas JJEMB ta/abo penenTopiB 10 3eMHO1
OPSMUMH XBUJISIMH, BTpAT €JIEKTPOMArHITHOI €HEeprii BHACIIOK HAMiBIPOBIIHUKOBUX Biac-
THUBOCTEH 36MHOI TOBEPXHi, CHEPUYHOCTI 1 HEPIBHOCTI 36MHOI MMOBEPXHi, TUPPAKIIii Ta po3ci-
saHss EMX. OmiHioBaHHS 1IbOTO BIUIMBY BHMAara€ 3HaHHS OCHOBHHUX TapaMeTpiB 3€MHOI IO-
BEPXHi — JIIeIEKTPUYHOI MPOHUKJIMBOCT1 € 1TMPOBIAHOCTI Y, sIKi Oe3MocepeIHbO 3alieXkKaTh Bij

CTPYKTYpPH, BOJIOTOCTI, MIAPYBATOCTi, TeMIIEpaTypu Ta 4acToTd EMX, sKi 3MIHIOIOTECSI B JI0-
BOJII IIMPOKHUX MEXKax, 10 pOOUTh CTpOre KiIbKICHE OLiHIOBaHHS ckiaaaHuM. Ilin yac Teope-
TUYHOTO O3Sy MUTAHHS BIUIMBY 3€MHOT MOBEPXHI JEWIO ineami3ytoTs [8], mo 103BoIIsIE
OJIEP)KATH PO3B’ 30K Y MeKaxX NMEBHOI MOXUOKH, 3MEHIIICHHS SIKOT 37100yBa€ThCS 3aBISIKU BBE-
JICHHIO MTONPAaBOK, AKI BU3HAYAIOTHCS 32 yMOB nommpeHHs EMX 1 BnactuBocteil 3eMHOI o-
BepXxHi. Bomoniroun neTaipbHOIO 1 TOCTOBIpHOKO iH(OpMAIli€0 PO 00’ €KTH TEOMPOCTOPY,
MO’KHA CYTTEBO 3MEHIIUTH O/I€pPKYBaHy NOXMOKY ineanizanii. CKJIaJHICTh Ty T MOJSATa€ y Bif-
CYTHOCTI TIEPBUHHOI JIOCTOBIPHOI 1 AeTaIbHOI iH(pOpMaIii mpo peanbHi 00’ €KTH, BEIUKI TPY-
JIOBUTPATH TOYHOTO MOJAEIHHOIO BIATBOPEHHS yMOB nommupenHs EMX 1 HasBHOCTI BiANIOBiA-
HOTO CEepeJOBUIIIa MOEIIOBAHHS, aje 3a yMOB 3allpoBajpKeHHs B YKpaini HarionanpHOT
HOPACTPYKTypH TEONMPOCTOPOBUX JAAHUX MUTAHHS OJepKaHHS MOTPIOHOI iH(OpMAaIli y BH-
sl reoiHGopManiiHuX Mojieselt 3a1aHo1 AKOCTI Oyie 3HATO.

3 METOI0 BUKOPUCTAHHS JAaHUX OJCPKYBAHOTO TeOiH(OPMAIIIfHOTO MPOCTOPY BiH MOTpE-
OyBaTHMe TOTEePEIHBOT MATOTOBKH JI0 MOJICITIOBAHHS, SIKa TOJISTAE y HOTO JUCKPETH3allii Ta
CTBOPEHHI1 HOBUX 00’€KTIB MPOCTOPY, IO BOJOMITUMYTh 1HIWBIAyaJbHUMH BIACTHUBOCTAMH i
SIK1 311aTHI BIUTMBATH Ha nommpeHHss EMX. J{ns mporieciB MoIeTFOBaHHS TIOMIUPEHHSI EICKT-
POMArHITHOI €Heprii MOKHa pO3IJIAJaTH Taki OCHOBHI BUIIAJKU JUCKpEeTH3alll reoiHpopma-
LiI{HOTr O mpoCTOpY:

1. luckpeTu3allis MOBEPXHI 3a €NEKTPUYHUMHU BIACTUBOCTAMU. Ha MOIIMpeHHs eNeKTpo-
MAarHITHOI €HepTii 3MHOI0 XBHJICIO BIUIMBATUMYTh €JIEKTPUYHI TapaMeTpH IPYHTY € 1 Y, IpU

I[bOMY CTBOPIOBAaHUMH 00’ €KTaMU € BIIKPUTI JUISIHKH 36MHO1 MOBepxHi. Brpatu B 3eMHiit mo-

. 60yA
BEPXHI BU3HAYAIOTHCSA BEJIMYMHOIO TaHIe€HCAa KyTa BTIpar [9]: ig@, = B S , e €, —
OE,€ €
0

JeNIeKTpUYHA TPOHUKIUBICTh aTMOC(hepH. BiamoBiTHO MHOKHUK MOCIA0ICHHS eleKTpoMar-
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HITHUAX XBHIIb BU3HA4aeThCs Ak || <1 2%1/ & +(60y7u)2 , e p — Oe3posmipuuii mapa-
p Ty

MeTp (4McenbHa BiacTanb); D, — Biactanb Mik i-M JIEMB 1 k-M npuiimauem eneprii. Oue-

BHJIHO, 10 3HAYEHHS IMX NapaMeTpPiB 3alI€XkKHO BiJl TOPU POKY Ta METEOPOJIOTIMHUX YMOB KO-
JIMBATUMYThCS B TIEBHUX MEXaxX, i y NMPAKTHMYHHUX OI[HKAX MEBHOI (IOCTATHBO BEJUKOI)
TEPUTOPIi BaXKKO MATH TOYHI €JIEKTPHYHI ITAPAMETPH IPYHTY BCHOTO OLIHIOBAHOIO MPOCTOPY.
ToMy ISl IPaKTUYHUX PO3PaxXyHKIiB CIIPABEUIMBO MPHIYCTUTH, IO €JIEKTPUYHI MapaMeTpH

T . 1 A 2 2
IPYHTY MAiOTh HOCHTH iMOBIpHiCHWI XapakTep, Tomi ||~ 5 = 71:?\/( f (s)) +(60kf (y)) ,

ik

ne f(g) i f(y)— dynkuii minmeHOCTI po3moziny HMOBIPHOCTEH BHIIAMKOBUX BEIHUMH & i Y.

JxepenoM naHuX eIeKTPUYHUX MapaMeTpiB IPYHTIB € MPOCTOPOBI JaH1 36MEIHHOTO KalacTpy
PO CKJIaJ, MIapyBaTICTh Ta IHIII BIACTHBOCTI IPYHTIB, a TAKOXK CEPEeIHbOCTATUCTHYHI JaH1
METeOCIy>k0, BUKOPUCTAHHS SKUX J03BOJUTh MOOYTYBaTH BapialliiHUN psf 1ist HAOOpy Tu-
MOBUX TPYHTIB JOCIIHPKYBAHOTO TIPOCTOPY.

Jlnst BUDaaKiB BiAJAJICHOTO PO3TAllyBaHHS aHTEH Bijl 3¢MHOI MOBEpPXHi MOTpeOyBaTHME
obOuncieHHs koeilieHT BIAOUTTS, SIKUH, 31€01IBIIOT0, BUZHAYAETHCS IS BIIKPUTOT Tpacu 3a
JIOTIOMOT'OF0 PO3IJISAy BKJIQJy MOOJAMHOKOTO BIIOMTOrO TPOMEHIO BiJl 3¢MHOT TOBEPXHI Ta Be-
KTOPHOT'O CKJIaJaHHs Horo 3 mpsMUM npoMeHeM. [[iist 11boro HeoOXiIHO BU3HAUUTH TOUKY BiJI-
OUTTA Ha Tpaci, A KO1 KyT MaJiHHA JOPIBHIOBAB KYTY BiIOUTTS.

VY 3B’513Ky 31 CKJIaJIHICTIO BU3HAYEHHS TOYKH, B K KYT NaJiHHS B TOYHOCTI JOPIBHIOBAB
KYTY BIIOMTTSA, JONYCKA€THCS JIedKa KyToBa MOrpimHicTh. [Ipu nboMy koMriekcHU koedi-
IIEHT BIAOUTTS Ui BEPTUKAIBHO MOJSPU30BAHOI XBHJII OOUHUCIIOETHCS 3TIHO 3 BUPA3OM —

g-sina—ve—cos’ o

R, = — , JIe 0L~ KyT najiHHs, ©.
g-sina+/e—cos® o
Jns  TOpM3OHTANBHO — TOJIAPH30BAaHOI  XBWJI  Koe(ilieHT BIigOWUTTS  JOPIBHIOE:
sina—+/e —cos’ a : :
R = . TyT KOMIUIEKCHA JieleKTpHYHa TPOHUKHICTh OOYUCIIOETHCS TaK:

" sina++ve—cos’a
e=¢, —jO0yL, ne €, — BIAHOCHA JlieIEKTpUYHA MOCTIHHA TTOBEPXHI, 110 BiZIOUBAE; Y — MPOBI-
JTHICTH TTIOBEPXHI, 110 BigOuBae, CiMeHC/METD.

VY Talu., Ui NpUKIIaay, HABEJAEHO OCHOBHI 3HAYECHHS MOKA3HUKIB €, 1 Y JUIA JCSIKUX TH-
TiB ITiICTUJIAI0YO0T ITOBEPXHI.

Tabmuis
3Hauenusn nokazHuKie dieleKmpuyHoi NOCMIUHOI NO8ePXHI Ma NPOBGIOHOCMI NOBEPXHI
CepenoBuiie g, Y
Bona mopcbka 80 4
Bopa mpicHa 80 0,001
CiancbKa MICIIEBICTE 14 0,02
Micto 3 0,0001
Topd cyxwmit 3 0,05
Topd Bosoruit 6 0,1
I'mnua cyxa 2 0,03
I'nmuna Bojora 24 0,6

CdhopmoBaHMii TaAKUM YMHOM IIap JTUCKPETHHUX OO’€KTIB Mae€ sIBJIsiE COOOIO LIap IOJIIro-
HAJIBHUX 00’ €KTIB 0€3 MPOMDXKKIB 1 HAKIIAJCHb.

2. Jluckpertusalis MpocTopy 3a XapaKTepHUMHU TUIIOBUMHU O3HaKaMHU IPOCTOPOBUX apea-
7iB. IcHye uncenbHa KUTBKICTh aHANITUYHUX Mozenell nommupenns EMX, onepxaHux ekcrie-
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PUMEHTAJIbHUM IUISIXOM JJIS TOTO UM IHIIOTO TUITY MiciieBocTi. Taki Mojeni 3a3BU4ail pexo-
MEH/IOBaHi J0 3aCTOCYBaHHS NMPOTOKOJIAMH MDKHApOJHOTO COI03Yy €JIEeKTPO3B’sI3Ky. Bifmosi-
JTHO JI0 IIMX PEKOMEHMAIIM JOCTIIKYBaHUN NPOCTIPp MOXKE KIacu(IKyBaTUCA 33 XapaKTepOM
MMOBEPXHI, SIK-TO MICIIS MIUTHHOI 3a0yJ0BM BHCOKOTIOBEPXOBHUMHU OYIIBISIMH, ITEPEIMICTS, JIiC,
pinkomices Tomo. Tak, HanpuKIaa, it OOUYHUCIEHHS 3aracaHHsl CUTHaly 3ac00iB MOOLILHOTO
pamio3B’si3Ky BUKOpUCTOBYeThCsl pekomenaliss ITU-R P.370, mist yMOB MiChKOi MicIIEeBOCTI
Ta HeBeMMKUX Biactanei — pekomenaaiis [TU-R P.529. Cepen HaitOuabIn BiIOMUX MOJEEH
MoskHa HaBectu Mojeni Free space + RMD, FCC + RMD, CCIR + RMD, Okumura (Hata),
Hata/Davidson/Epstein-Peterson Diffraction, TIREM-EDX, FCC — EDX, FCC — FCC, CCIR
— EDX, COST 231 — Hata Tomo, siki 3aCTOCOBYIOTBCSI IO YaCTOTHO-TEPUTOPIATILHOTO TUIaHY-
BaHHS MOOUILHOTO Pajiio3B’s3Ky, a BIAMOBIIHO 1 MEBHOTO YaCTOTHOTO Jiana3oHy. OTke, Taka
JTMCKpeTU3alis reoiH(opMalifHOro NpocTopy BUMaratume, KpiM kinacudikallii TUITy IpoCTo-
poBOro 00’€eKkTa, 1 HAIBHOCTI PENSALINAHOrO 3B’A3Ky 3 BinHomeHHaM tumiB JJEMB Ta ix wacTto-
THOTO niana3ony. ChopMoBaHUN TaKUM YMHOM IIap AWCKPETHUX OO’ €KTIB IMOBUHEH SIBIIATH
co00¥0 Imap MOJIroOHAIBHUX 00’ €KTIB 6€3 MPOMDKKIB 1 HAKIIAJCHb.

3. uckpeTuzarist Ta Kiacudikarlis 3a iHIUBITyaTbHUMA BIACTHBOCTSIMA 00 €KTIB /ISl MOJIE-
JIIOBaHHS ABUIL Audpakiii Ta iHTepdepeHtii mig yac nommpenHs EMX. Yacto 00’ ektu npocTo-
Py BUKOHYIOTH POJIb HAIPaBIAIOYOi CTPYKTYpH, eKpaHa abo M3epkana-BiaOuBaya i 00’ €KTIB,
1110 3HAXOATHCS Y Oe3mocepe i OJIM3bKOCTI a00 Y POMEH1 TpacH MOIMPEHHS XBUIL. Y IbOMY
pasi BOXJIMBUM € TOYHA BIIMOBIIHICTh TEOMETPUYHUX XapAaKTEPUCTUK 1 OPIEHTYBAHHS MOJIEII y
reoiHGopMaIitHOMy TIPOCTOP1 peajbHOMY 00’ €KTY, a TAKOK aTpUOYTUBHUM OTHC EICKTPUYHHIX
XapaKTePUCTHK 00’ €KTa, 10 IPYHTYEThCA Ha (I3MKO-XIMIYHIM CTPyKTypi 00’ekTa. B monaneio-
My 3a7]a4a pO3B’S3y€THCSI METOIAMH T€OMETPUYHOI ONTHKH 1 (PI3UYHOI Ta TEOMETPUIHOI Teopii
nudpakiii. ChopMoBaHHI TaKMM YWHOM AP JUCKPETHHX 00’€KTIB Ma€ SBISATA COOOK HAOIp
1apiB TPUBUMIPHUX 00’ €KTIB 13 3alaHUMHU €JIEKTPUYHIUMHU XapakTepucTukamMu. Mik 00’ ekTamu
MOXYTbh ICHYBaTH IPOMDKKH, aJie HAKJIaJeHHs 00’ €KTIB HE JIOMTYCKAETHCS.

4. Jluckperuszalis MOBEpXHI 3eMJIl 3a PaJIOBUIMMICTIO 1HTepBaidy mnommupeHHs EMX.
JuckpeTusaliisi mpocTopy 3 ypaxyBaHHSM pelibe(dy 1 BUCOTHHUX XapaKTEpPUCTUKAX 00’ €KTIB
re0npoCTOpy MO 30HAaX BIAKPUTOCTI, TiHI Ta HAMIBTIHI Ma€ BUKOHYBATHUCH, SIK 1 TIOMEPEIHIH
BUITQ/IOK, O€3M0CePEeaHBO Y X0l MoaentoBanHs BiqHocHO JIEMB 1 perymnspHoi MHOKUHE pe-
uenTopiB. BimkpuToro BBaXkaeThcs Tpaca MOIIMPEHHS, A sKO1 mepiia 30Ha DpeHens MiK
JIEMB 1 peuentopoM He NEepPEeKpUBAETHCA Oy/b-SKOI0 NMEPENIKOI00. 32 YMOBH YaCTKOBOTO
NEePEeKpUTTA nepioi 301 PpeHens, aje He NePEeKPUTTS MPOMEHIO MPSIMOT BUIUMOCTI, iHTEp-
BaJl TPACH € HAIBBIIKPUTHUM, IO BiJAMOBIAA€ YMOBI MOIMIMPEHHS XBUJIb IS HAMIBTIHI, 1 Bif-
MOBIJIHO MOBHICTIO 3aKpuTa nepiua 30Ha OpeHens xapakrepusye 30HY TiHi 00’ekTta. /s ko-
xHoro tuny JIEMB MaioTh BUKOPHCTOBYBATHCS BIINOBiTHI Mojeni 3aracanHs. Hanpukian,
Jutst pangioniepeaaBadiB 3 yuactotamu 30—40 000 MI'1; 3aracanHs eHeprii CUTHAIIIB y WX 30HaX
MO>KHA BU3HAYUTH TaK:

W=Z,+W,+W, npu D<D,_ <D,;

W=Z,+W,+W'+W, npu D, <D<D,;

W=2Z,+W,+W,+W, npu D,<D;

W=Z,+2W,+W, npu D, <D, 100 xm< D <900 kv, 30 MI'u< f <6000 MI,

Je Z,— nocinabiaeHHs paJioXBUIb Y BUIBHOMY IpocTOpl; W, — mociabiieHHs paJioXBHIb 3a
pPaxyHOK IOTIMHAHHS B atMocdepi; W,— nocuieHHs paioXBHIb 32 PaXyHOK iHTepQepeHilii;
D, — npoTsKHICTB 30HU 1HTepdepeHuii; D — AanpHICTh NpsAMOi paxioBuaumocTi; W,— noc-

JTaOJeHHS PaJiOXBUIIb Ha TAIBHOCTI MPSIMOi pamioBUAMMOCTi; W, — mocnaGiieHHs pa1ioXBHIIb
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y OmkHil 30H1 HamiBTIHI; W, — nocnabiaeHHs palioXBWIb y AajbHINA 30H1 HamiBTiHI; W, — 10-
ciabJIeHHS paJIlOXBHIIb 32 PaXyHOK TPOMOCHEPHOTO PO3CIFOBaHHS.
[TporsoxHicTs 30HU iHTepdepenuii D, (y KM) 00YMCIIOETbCS 3TIIHO 3 BUPA30M:

D, =130 h1+£+ hz+£ —&,
3/f2 3f2 3f2

ne h, h, —sucoru ninHATTa anteHu JJEMB Ta Bucora peunentopa, f — yacTtoTa XBHIIL.

[TocnabneHHs pagioXBuIb y BUIbHOMY 1pocTopi Z, (y nb):

h D
Zy=~T1-101g| (h+ ) +1,6-10°[ 1+ |in2 .
’ g[(}” 2 ( 6371 12742

[TocnabneHHs pagioXBUIb Ha AadbHOCTI npsiMoi Buaumocti W, (y ab):

1,4
W, =—6—331(§/I /&J ’
f DID2

ne D,,D, —panioropuzontu JIEMB 1 penentopa.
[TocnaGieHHs pagioXBHIIb y OJNFOKHINA 30HI HAITIBTIH1 Wl' (D, <D< D,) (y nb):
=t
DiH - DO

(Do _D)-

[TocnabneHHs panioXBuiIb y JanbHill 30Hi HaniBTiHI W, (D> D)) (y 1b):

W,=9-1023/f(D,-D).
[TocnabneHHs paaioXBWIIb 32 paxyHOK HoryMHaHHS B atMocdepi W, (y nb) ans wacror
f <500 MI'y npuitmaetsest W, =0, s f > 500 My :
W, =—yD

a?’
me Y — nuToMe 3aracaHHs, AB/kM; [, — NPOTSKHICTH JUISHKH TPacH B MEKax MOTIHHAIOYO-
ro mapy armocdepu, Km:

J(6371+h,)> = (63714 1) cos® B —(6371+h)sinB mpu h <4 ww;

375
D =12,/6375"—(6371+h) cos’p mpu h >4 xm, p<—arccos————;
=12 (6371+ k)" cos’ B mipu B i
6375
0 mpu A >4 kM, < —arccos————,
p b 6371+h,

h—h, D D h,, akmo h, <4 Km;
B =arctg ctg - s h, =
12742+ h +h, ~12742 ) 12742 4 kM, gKmo A, 24 KM.

[TocuneHHs pagioXBWIb 3a paxyHOK iHTepdepenuii W, y 30H1 ocBiienocti (D <D, ):

" _(p,-D);
W; = DiH_DO

201g {1+ exp[ 8,810 (Al siny,)* |},
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ae . — KyT KOB3aHHs PaJioXBHJIi, BiOMTOI Bl HOBEPXHI 3eMili, pas,

2 2
=hl+hz_6.10*5D hl+h2 .

Ve (h +h)

Ah— cepenHe 3HAaYCHHS HEPIBHOCTI MTOBEPXHI.

[TocnabneHHs paxioXBUIIb 32 paXyHOK TporocdepHoro poscitoBanust W, (y n1b) BusHaua-
erbes TUIBKA Wit yactor Big 30 mo 6000 MI'r i mameHOcTedt D Bim 100 mo 900 xm
w,=-20-101lg f - 0,06D .

HasiBHICTh mepemko/ y MpOMeHi MOIMPEHHS TOCTATHBO MPOCTO BU3HAYAETHCS 32 JIOTIO-
Mororo Moxyis Spatial Analyst ArcGIS sk st BEKTOpHOT, Tak i Al pacTpOBOi MOAEI Teo-
nanux. st hopMyBaHHS KOHTYPIB 30HU HAIMIBTIHI MOTPIOHO aHAJI3yBaTH MEPETHH TEPEIIKO-
JaMy TIepIIoi 30HH (peHsens, A 4YOro BUMAaraTUMEThCS NOAATKOBAa Mist 3 MOOYIOBH
eqincoiga odbepranus a1 inTepBany nommpenas EMX (puc. 2).

1 zoHa P peHens

30Ha TiHi
Puc. 2. @opmysanns 301 6uoumocmi, Hani@mMiHi i miwi

PesynpraTom auckperusanii npoctopy € GOpMyBaHHS IPYIH TEMAaTHYHUX HIAPiB, KA Ma€
BUKOPHCTOBYBATHUCH il YaC MOJICITIOBAHHS POLECIB MOIINPEHHS EIEKTPOMATrHITHUX XBHUIIb.
3a yMOBH TNOIIUPEHHS €JIEKTPOMArHITHUX XBWJIb Yepe3 JIeKUIbKa TUCKPETHUX 00 €KTIB 3 pi3-
HUMH €JEKTPUYHUMHU XapaKTePUCTUKAMU 3arajbHE 3aracaHHs paliOXBHIIb W(D) Ha Tpaci

MOIIMPEHHS pajioXBWIb [ MOKHa BU3HAYUTH 32 HAOOPOM OJHOPIAHUX Tpac, L0 B 3arajb-
HOMY BHTJISAJIl Ma€ BUTJIA BUpa3y [9]:

(D)= 5(50) 123 | y<s0<Dx'>)(ﬂ)@Wx(j"” =

ze y(sOD) — Jlesika HopMaJibHa (YHKITIS MTOCTa0JICHHS PaIiOXBIIIb AJI BUXIAHOT JI€JIEKTPH-

YHO-OJHOPIAHOI UISHKHU; X i i X, = rpaHuui j-i quisHku, x, =0, x, =D; ® — 4yacrora;
0 . . e

€, — MieNeKTPUYHA TIPOHUKIUBICTD j -i AUTAHKH.

Inakmie 3aracaHHs MOMIMPEHHS €JIEKTPOMATHITHUX XBUJIb JJIS1 HEOJHOPITHUX TPACc MOXKHA
OJlep>KaTH 3 BUpasy:
1
W= ,

2 Z—:Z—z(d1+d2+d3)

1€ p,,P;— YHCENbHA BifCTaHb AUISHOK paxiotpacu | i3, d,,d,,d, — npoTsikHOCTI oHOPIA-

HUX JTUISHOK pajaioTpacu. 3B1ICH BUIHO, 110 HA 3arajbHE 3aracaHHs paJioTpacy BILIMBAIOTh
€JIEKTPUUHI NapaMeTPH JIMILE MPUIETINX OJHOPITHUX AUISHOK.

111



Ne 1 (1), 2015 TEXHIYHI HAYKU TA TEXHOJIOI'Ii

TECHNICAL SCIENCES AND TECHNOLOGY

BucHoBkH i npono3uuii. BukoprcTaHHsS NPONOHOBAHOT CUCTEMHU JTUCKpETH3allii reoiH-
(b opMmaliifHOro MpocTopy 103BOJIUTH ABTOMATHU3yBaTH MPOLEAYPU PO3PaXyHKY elleKTpomar-
HITHUX TIOJIB BiJI MHOKWHU JDKEPEI eJICKTPOMArHiTHOTO BHIIPOMIHIOBaHHS. ABTOMAaTH3aIlis
MOJISITa€ B aBTOMAaTHYHOMY BHOOpPI MOJIENI MOMMPEHHS €JIEKTPOMATrHITHOT €HEPrii 3a1eXHO
Bil JDKepena napaMeTpUyHUX XapaKTepUCTUK BUIIPOMIHIOBAHHS Ta B3a€MHOIO IMOJIOKEHHS
JoKepelia Ta perenTopa, o0YHCIIeHH] aleKBAaTHOTO KOoedillieHTa 3aracaHHs eJIEKTPOMarHiTHOT
€HEprii, BIAMOBIIHOTO 0 YMOB MOLIMPEHHS, CTBOPEHHSI 1 BUKOPUCTAHHS HEOJAHOPITHUX Tpac
MOIIMPEHHS €JIeKTPOMArHITHUX XBWIb. KpiM TOro, moAiOHa AUCKPETH3AIlisl IPOCTOPY MOXKE
BUKOPHCTOBYBATUCH i/l Yac IMJIAHYBaHHS 1 MPOEKTYBAaHHS CHUCTEM Pajio3B’s3Ky, KOHTPOJIIO
BUKOHAHHSI YMOB €JIEKTPOMArHITHOI CYMICHOCTI, €()E€KTUBHOTO BUKOPUCTAHHS PaaiodyacToT-
HOTO pecypcy 3 JOTPUMAHHAM BUMOT 3 €JIEKTPOMArHiTHOI O€3MEeKH.

[Tonanbimii po3BUTOK JTOCII/PKEHB OB’ S3aHUM 3 aBTOMATHU3ALI€0 PU3HAUYCHHS €IEKTPUY-
HUX IapaMeTpiB 3eMHill MOBEPXHI, OCHOBAHUX HA JAHUX I110JI0 CKJIAy Ta SKOCTI 3¢MHOI IOBEPXHI
1 TaHUX I0JIO 11 BOJIOTOCTI, & TAKOXK 1HAMBIAYATbHUX (DI3UKO-TEXHIYHHMX BJIACTUBOCTEH 00’ €KTIB.
JlxepenoM nmofiOHMX JaHUX € BIAMOBLIHI KalaCTPOBI OpraHi3allii, OCHOBHUMU 3 SIKUX € 3€MeJb-
HUIA, BOJIHHI, JTICOBUI, MICTOOY/IIBEIbHUIA KaJaCTPH, IHIKEHEPHUX MEPEK Ta THIIII.

Cnncoxk BUKOPUCTAHHSA JKepe
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