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"rIeBqeHKo O., UlnrKap€Hxo I-.
JIhBiBchxxii HauioHanblrxn yHiBepcnrer iMeHi lBaHa QpaH(a (M. JlbRiB, y{paiHa)

MONEJIK)BAHHfl NPOUECIB NOI,'II4HAHHq COH-'qHOI EHEPTII
AlJrrHKAMl.l PEA,'U,HOi MtCIIEBOCTT

a)ileqqe4|o O., UuHKapeHKo f., 2403

R cmambe pacLutmpueanmct ,tpofienbt cat\a|hbte c koJtuttecmao. coxnecloi, nun!'t.Hqoi
xorxpennh t ylacnt4o,tr telqoit no@pxtocmu- Pebe*re smoi pooteM l%ojnorrcqo 68 ucnol8@atut
pu4umon mprnozpadv4ecxon cucne br, 6 xaqecmae Kohroloi nlelxonle$o acnotsoaqtrrb Arcvie$) c
pacuupeque spatiul AnqllsL Ktma$lto poltb B srnaqe ntuntaen $ame arnutrecr<afl odetb petrbeoa,

,lgmopa u npei:to cen .lemor) oqetlxu Ronu\ecmeer.fioao lacnpedarcIut eonteq,@i rlep?uu drt )1to6o2o ontr

,otu u cxe,qa ezo ou)ue|M rht np6o2o npo errEmxa speue u. npedcmune| mat{rrce cnocob

Monmn,uK(tuuu co.r eq oit tHep?uu. no.ryeeuEoi kotRpen tblq .r{t(mxotu r?-uuoii noelrxttocmu a
npon wnuu onpedarcH o2o gpe-+tetft. /4e oncmpupynmct npu eP uclton*tualux npednonce$Hozo emola
na tnepput toputo Jlbaosctoii o6nac u.

In pryet the problehs ossociated $'ilh evnlualion of quantiry of a solar enetgt, obtuined hf rteU of rcal
tenatu arc cohsiderul. The solution of this ptobleh is impossible eilhout use of a det'eloped cunographicol
slstefi, as which it is olfercd lo lse Arcyiew with the exte sion Spdial An t'sL The hef tule in llrc task it plqed
,tuthematicul ntolel oft rclief bj b,at ofqridiutfaces perftiairry to rcceiv necessor! space Pe(omances in an!
point of terruin. I ha authots olfer a tnethod of an evaluatiott of quanlity't allocalion of a solor enen) for ah), ltt!
of yat nnd schemt oJ his obtainment fot aft! time iftlert'ol, outgoing from allocation oJ an eneryf for tflo daJts of
each decade. The node oI qMnnlring of a solar e ery! obtahBd b! the ltpecilied rteld of rcaI tennin dutihg the

$pecified pe od is ulso ethlhitel The exarytle of usqe of an olferul tnethod on te itot! of tttc Lvh' regiott ls

Bcryn
Ba]I{rriBy ponb rur, po3s'ffiarrHr 6ararbox 3aaae, noB't3aHHx i3 MoHiropnrrrov iloBKin.lt. Bi4ifpa€ rara

Bex lstsai xx (irLKicrh coHr.rHoi eHepril, trry orplrMy€ nportrov neBl{oro 'lacy koHKp<rHd -rilqHka }eMrroi

noBepxHi. Teoperxqso ii sr3HaqeflHr He cKnaaae oco6JlDrux rpyaljouriB ll,2l, oaHa{ Ha npa$uqi Ant uboro
norp;6Ho 3Harx BcrxquHx, rxi noD'r3aHi 3 pca,lhrrHM penb€OoM Mic(eBocri i He NtoxyrL 6},'rx orrucaHj aHalirtr{Ho.
ToMy ryr He o6iiifnc! 6ca Bxxopnc, aHHr Kapror?aQi,{Hoi cxcreMn, 3aarHoi Hanarn norpi6Dy iHqropNlauirc.

HanSirrbunMu MoxnuBocrtvM y uLovy nnaHi Bono^ie nporpaMa ,1"1t po3po6K]r reoiHoopMaqitrrex crcreM

ArcView 3 po3urrpeHH'M (aorarKoM) Spatial Analyst. Morennlo pe"nreoy ryr Bxcryra€ rax 3BaHa grid-no8€pxHt,

nxa r&nre co6oo tsa6ip (sa,qparHnx {oNripoK Bm}|aqeHoi (opxcryRaqeN, Ben trtrHH. 'lal{fiii Ha6ip noxpnsac

npr\roli}rH) orl rdcrb ri clopuHavu. napuure.rLrrrrvH uctM KooplxHar npnqoMy hox(rriii,(oviprLi craB rbct )
BinroRiaHic,L a6o 3rraceHHr BlrcorH, a6o recKp0nrop No Data (6e3 3HaveHHt), tKuro {oMipKa He Harlexurb

poifulnAvsaHiii o6racri. y BHrn'li grid-noscpxoxr, MoxHa 3o6pa3rrH raxox iHui xapaxrepucrrjKu MicqeBocri, t(
npocropoBi (Kp).ru3rry. eKcao3{uirc, npo$i,rb ronro), rak icrre{ia,riso8aHi 6ynb_tKoro npxsHa!eHHt (ocuirneqic'rL

repnropit, xinrllxu Borio36opiB, n.rrMu 3a6pyAHeHb la i uie), y roMy.rncri il florpi6Hy HaNr RcnrqrH) coHt'rHoi

pa^iauii.
ld , ov rraue ,au rdhpt voxHa po6HrH Hd hi.'Lxa 'raLrrh:
L Orpr aHrrr alraqiru,rHux Qopi{yjl nrq R|,Ha,rtrrNt hinb}iocri coHqqHoi cH(prii tKy orpqMy. onnHrtna

nnoulrrrKa nportroM ar{t;
2. CrBoperinr grid noBepxH; po3noairry acHHoi flopuii coHtT Hoi eHeprii Ha pca,rbHiil r{icucBocri;

i. BxnraqeHHr po3rroaijry coHtL rci exepdi nportfoM ,qoBuoro repM'Hy (aenanx, Miccut)i

4- obqrcneHH, t(iihKocri coHrqHoi erteprii! tK) orplvye KoHKpcrHa 4intHKa rvicueBocri nportroM

orpi6r{0fo lcpMifly.
Ilcp i lBa erann po6ors 6yr po3nrrHyri y npaui [3,4]. HafaAa€rvo kopor(o cyrl, npoBeaeHn\ AocnitrxeHb.
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06.rxc,reHBe grid-fi oBepxni po3noAiry aefi fi oi nopuii coxr'tHoi eHeprii
t|{ ai4oMo l2l. ocBirneBicrh, ro6m €BirrloBa noryx icrr,. rxa nofiaraf Ha orxHxqHy nnot4.$rKyi o6epHeHo

nponopqirHa KBanpary Binnaii ao axepena i nponopqi;Ha xofl{r{ycy hfra I Mix HanprMoM Ha axepeno i
flopManrK) ro nnollruHu. t(uro BBaxarn 3eMHy op6iry KonoM (ocKinh|rl{ ii ekcucHrpucHrer H€BeJrH(xii), ro
orjli ronicr 6 MoxHa Bnpa3nrn oopMyro]o:

Q =se cosp.

't

{l)
Jlc so coHrqHa cTana - eHeprir coHrrrHoro sfinpoMiHrcBaHHr 3a celqrllAy Ha xBanparHxfi Merp 3eMHoi noBepxHi.

3BepHeHoiAo Colqt; s..= 1.36 l0rRr/M'?.
-l_aKHM ,rfiHoM, Ma€Mo nfiurc onHy HesiAoMy B€rHtrxsy. onHaK 3aAarra il BiAuryKaHH Lnr KoxHoi llnoulxHKn e

AocraTnbo cKnalflom, a a,rr AirrHoK peanhHoi MicueBocri 3po6t]Ttl ue npaxrx'rHo HeMoxnxBo 6e3 BuKop cmHHt
cneuianbHnx 3aco6iB. np mMaHHnx posBxHyrxM Kapror?aoilrHnM crcr€MaM, 3orqeMa Arcview 3 po3r[upeHHrM
Spatial Analyst.

KnroqoBy ponh y uboMy. rr i B qr{cenlHnx AocrilxeHHrx 6amrLox iHurrx npouecis, siAirpa( MareMarHqHa
Mollenb penb€Oy. y HauoMy BxnaAKy, KoI|| )tocriAxyeMo reprropirc JIbsiBrunux,, ue Srid-roBepxHr po3MipaMu
4449pr^Kisi4136cro8nriBa6olS623514xoMipok.3rxxx8Tl2T38cl(,aaaorbBnacHerepHro0i|oo6nacri,a
pexrra ilalo,b 3BaqeHHr No Data i yeac.ri B o6,rficneHr x He 6epyr6 (prc. l). Po3Mip r(oMipor 50 MerpiB.
lja3ylo.rucb Ha raxifi Moneni perl[€Oy,3a aonoMororc cne{iarlbHoro Memny Hillshade MoxHa oTpuMaft grid-
no8epxHro {Hg}. rKa OairrtrHo rB,1r€ co6oo AqcKperHfli (rnr koxHoi KoMipK') po3noAii Benn,{HHr.r cosB.

roMHoxe'roi Ha KoeoiuicHr 255.

Puc.L Ctid-neraa pakcthy Jl huturu.

Tenep, 0106 BrsHaqxru eHepnil() cor{r'rHoro srnpoMiHroBaHHr, rxl ponnrAyBaBa o]ruHrvtsa nroru H|ra

orpxMye flporrfor\t 4Hr, norpi6Ho npoiHre.pyBafi ocBirneBicrh 3a.lacoBoro 3MiHHoro Bin MoMeHry cxoay k. !o
MoMeHry 3axoAy tt CoHur.3BiBUrx BiAnoBi,qHoro laMiHo|l) rMiHHHl, iHnrpyBaHHr no npoMixky It(..13]ro
iHrerpy8aHH, no npoMixr{y [-l,l] i3acrocyBaBofl r(BaaparypHy QopMyny faycca nopraKy r. B perynbmri
olepxrMo grid-noBepxHro 3i 3r{aqerl{rMtr ttoMipoK
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Er(t) = c(t) ialHg(t(or)),
k=l

c(') = | Eoo 
j3l:):-!sc) s€ '

Tyr:
ar i el - Bamsi (o€Oiui€uru ra sylnx xBaapqrypn,4q?"; 24") {0,867, 0319

tr -1. tr +t.
r = '' -'L 0r't:'e -qac(B roatllax) Bir cxory ao 3axo,ry CoHut, -l <a< l,

so- 1,36.10r- corrqfia crana, lc,3 =-l-(\rc.l -l) - MoMclrrlr cxory ta 3axory Cotuu,

7=49,1"=0,867 - aqeatrr l,tt JlhBiEnuBx r€orp6oiqHr ,qosrsra' o0 =2ftlPo - xyrors u3|Aldfl5 o6€PTaHH,

3eMn i Has|(ono oci, Po= 24 ma- ro6a,

co3 Y sin
Vc =arccos=, V3 =2t!-Vc - xyrB, fla txi nosapnJrrs 3eMnt EiatrosirHo B MoMcfiTll cxoAy ra

sln 1 cos

3axo,ly EiABocHo noroxeHHt, t(c mxa 3af,Msra onisrcqi, 9= 24o = 0,419 - capaltt ,lrt JIDBirruuHtt Norpaoiqha

ul DoTa.

znt.
y = lrccos(-sin s cos-) - q,'r Mix sicc|.o odeprad t 3exni i Hanptr|o^t Hr coHuc, 6 = 232?' = 0109 - xyr

ro

Fsxl,|ny €rlllmlrKr, To = 365 aHis - rponiqfilrn pix, t- eac (y ao6ax), ttrtr npohuua 3eMn, no op6iti BiA MoMeHry

3TMOBOTO COHUeCTOtllltt.

Puc.2. A d'nera PetqY I8bt4u!u.

XpiM uboro, Arr o6q{cneHHt 3BaqeHD xo ipox H"(t(0) 3a,rcnoloroo nercry Hillsbrde [orpi6Hi Betl|qts$

i t- a3!M).r CoHqr ra iom B{cora xa! roprBorllt r,(, tKi o6'ltrctto|arLc, 3a OopMytaMfl:

243

Q)

(3)
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SN

is"N +si
, 6 = n / 2 - arccos(cos.r sjn - sjnycos cosV),

F(n' ,L) \r E(i)'t: /1'E

(a6o i npocro r Bruu roro8i

(4)

(5)
crid-no'epx'r poinoliny reH'oi BenH'r$Hu corrqroi errcprii Ha repnropii JIbBrBUrxhh la r3 KBirH,

noxa3aHa Ha puc.2, !e c'irriurrM ainrr{aM sirrnoBiAa€ 6inhLxa r]crnHa e'eprii, a reMHi'uuM _ Merua. qopHoro
paMKoro Briainer|o pafioH, Ha KoHrgerHiii !i,rnrui riroru 6y!e npoB€aeHo rl.{cerbHe ,roc,ni]rx€rr,| HauoL 3anaqj.

Bn3 e{cHHq p03noAiry co qq Boi eneprit 3a AoBi,,tbfiHit TeDMirr
11,1, npaK1x.rHfix unar iurepec craHoBxrr He pojnonir, coHflIroi cneprii ra nour<perrrrn AeH6 Ha Bcrnrepr opii pe o y, a Kin6xic-rh eHepdi, rr{y orpnMyc neBlta Ai,lrHka MicrrcBoori llporrroM ]l€rKoro qacy. 3BxLraii ojvor.ra nopaxyBalrr po3noli, eHcprii 3a KoxeH,leHh no1pi6'ofo.rcpMiriy. 

'pocyvyiar olcpxa,i :lHa,reHH, iroaj
6parxc,r 3a Bu3Halcl rt I(hbroc-ri cleprii all, r(ol|kpernoi id,rrlrix. onr;K carva_i,raaqa oopMyBaHH,r gfid-norepxHi
AcHHoro po3noAiny corjrqHoi exeprii BuMarae {ocxTr 6araro o6,{HcnnBanb nx pccypciB (t_1,5 ro/ryHn qacy fia
r(oMrr'rcr'epi l(nacy PeDlium-ttt 3 raKroBoro rrac.rcmro 450 MIto, i :rxuro loori4xy"arirlr rcpMil aocrarHbo
nenrk{fr, po3B r3a'Hr fiauroi 

'po6neM 
(ts ,.,6) npaKTH.rrro HcMoxrtllBc. ,l.oM! po3rnrHEM. i'uly ctcMy

,loc. I i- 0t{er r L.

OcxinL,(r Bci apaMcrpx, noo'r3aHi ir yruurv pyxou Corrqr oi;t voverry cxoAy xo MoMcH_ry 3axoAy,
rvr,ronrhc, /lcr', Bi^ lrrr Dtaxxo i nosiJr'Ho, MoxeMo npfinycr''l, ulo, cka*iMo, .porrrov Konoro.i Aefia!fi ui
3MiHr Marou ni irl rft xapaxlcp. ToMy nrrr 6y,1r,,rKoi leKarrr 6y^h_rxor.o Micrq, IocrarHDo aBI nopaxyBatr
po3rloAin coHt,rHoi eleprii 3a ryctii1 Ta uocbMr; Ae L, a Anr pcllnH A in nHjHaLraTr] lloro! Bllxo^rLlH 13 ajBa oi
ni||iihloi 3arrex ocr.i:

SN =sintsin cos\r+cos.ycos , SE =sinysinV, V-(,)ot+),

u!) = F:!) + (i- l)aEc,

^ts 
-(r!3)-B!3))/s, l!)=l!3)-zasr. \7)

Iyr Iil]) - rra,rcrrrrr rouipox grid-nonepxrri pornoairry coHr,r'roi eHcpfii 3a !il llcrrL 
^e(.!x, 

rpr{,rovy cni^ Maf, Ia
yuari,Iroaerxi<reraar'Moxy].bMarufiet0.alt.ami8,{xt|aBirr,g,1rjB( t,1exa!artororo).

'lcncp ncr.r(o 3Hai1II,l i1 po3floAi,1 cHcpr ii ,lJrr losilrjroro Aia a3orry,lHiB y 
^ekallil

(6)

Ilh,lxoM ecMat nx ncpcr.sopeBr,
nprxorLrMo Ao OopMynHl

= (n m+ lXFr!) + 

^Es 
(lll-1! l))

rBirrr, s,parxBnn renr.ixrx u npasiit qacrxri .rcpe. f!r) ; nf;) , o"ru.orHo onepx!Mo:

l"u u. _ n n I t,,, !I ,.n,s,^', 
*,111_ 1,1 ,r,,26)r

jo|{pcva. I r, " lo-r(HHoi reranrr e1:evo 
"a," oveuH.ruc

Eg = 5(r!3) + D 
!8r ),

a 4rr (ll-ael| oli

r;!' = |i:r:!rr +:r!rry.

(8)

Bnpa3r rxrr aplleMcrr!rHUX nporyccifi )

( t0)

( )

(12)

(e)

Tannv qHHoM, ,.Jrr oprafli3auii nocni,'xeHb xinh(ocri coHrqroi encprir, o.rp.NryBaHor liirrHXa^r,{ pearhroi
MrcUeBocrr nportroM AoBMBHoro r.epMilry, Heo6xiAHo niArcryBarx xoMn'orcpHy rapry i3 3asna,reriAL
BrBrraqelrxMn reMaMu, rKi Mic-fr'fb iHoopMaliro rpo po3floAin eHepdi3a koHxperHi.iacoBi ifircpsarr.

l.3aOopMyrrcrc(2).'6!ficnrceMogrid,noBepxHipo3no!;nyaerrrroiKi,lbkocrico'r.rHoieHepriiiai,8, Il, |8,
23 i 28 lxcra l{oxHoro Micrqr i oQopMnn€Njo l; y Bn rti BirnoBiaHnx gri{:l-reM.

2. BuKopxcroByroeH OopMyiy (t0), cruop$cMo grid-.reMx po3noxiry coHr.rHoi eHeprir la lroxH) Ac(a]ry
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3. oopMyeMo grid'rtMu MictqHoro po3noainy coHtqHo; eHeprii, cyMylogll 3HaqeHHt grid'fei' 3a norpibHi

Tenep grid-floBepxHt, txa Biao6paxae pGnoain coHtrlHoi eHeprii 3a 6yab-tKrft npoMixor qacy'

cKlararnMerbcr 3i 3tsa'{eHb grid-noBepxoHb 3a craHAaprHi qacoBi iHrepsanu (Mictui, aexaal) n,rcc 3HaqcHHt 3a

kinbKa rHiB HenoBsoi AeKaaLj, grjd_rroBepxHi rlrt tKrix MoxHa orpuMaTl,| 3a,uolroMororc Oopnynx (10) l renep trlrt

mfo, uo6 ocrarolHo po3B'r3aTfi narlly ocHoBHy 3a,{aqy. m6ro 3Ha;Tn xitbxicrb coHt.iHoi eHeprii, tKy oTpxMye

npor,troM neBHofo qacy xoH(perHa ainrHKa 3eMHoi rrcBepxHi, aocmrlrbo sllainurfi koMipxx, txi Ha"lexarb uiii

air"u,ri, npo"y"yuutn ir t"uu"nno i floMnoxrrrr-r Ha turorlJ KoMip(x (ocKin6x'a Bci xoviprr vaors oaxaroei

po3Mrpx).
nDaKrnqHe Bu3RaqeHHt ninr'xocri coHflq oi cHepliia'fl aoBinLHtlx ai"'rsEox

orxe. Mr MaeMo reoperxqny cxeMy aoonriLxeHHr xinbKocri coHrqHol eHepfii Ha aintHKa]. pea,rLHoi vicqeBocri

noKaxeMo renep npoqec il npaKrltqHot pea,li3auii B paMxax Kotrxper orc npo€Kry ArcView

L crBopDeMo HoBy ,HrepakruBhry rcMnlFrepHy (airy _ aoxyMeHr Arcview rxny Vie* Aoaa€r'ro ro xapru

6a3oB) grid-revy perb( Oy .qhBiBllrxHu.

2,.&1rxoxHoro3i8'rtrcnaKoxHoiaexaafiKoxHororttictut'tKisxoatrbynpoMlxoKqacy.uroHacul'{aBurL
oopMyeMo grid-noucpxHi po3noAily AeHHoi Xinbxoc,|i coH''rHoi eHeprij. ,4r' uLoro BuxopllcToBy€Mo cneuianbHHn

nporpaMHr{ii Moaynb (cKpltnr), HaflflcaHun Avenue MoBoIo ceperoBriura po3po6{r nporyaMrtoro xoMlneKcy

Arcview, rr fl BrKoHYe ra{iaii:
a) 3 nDr;Htroi tx Bxi4Hi aatri aara (aut ra Mictqt) Bu3Haqae aets6 pora, qac cxoDJ ra 3a\o!) CoHqq;

b)AnrKoXHo|osFnalrBalparypHoisopMy,nfaycca(oaK1'xqHoB{oH$eTHiMoM€HTIAH')uyxaea3hMy,|i
cx reHHr ColIIrt, sa 6a3i grid-reMx penL€Oy o6qrcnrc€ grid-no3epx}Jro ocBirreHocrr (3a AonoMororc

Mero.ry Hillshade), p€3yJ6raru cyMye 3 BianoBiaHuMU l(oeoiriieHlaMU, 3Boar1l b ao uinoro r rry i oaepxy€

grid-noBepxHro p03aoainy 4€HBoi |(inbxocri coHtqHoi eHepdil

c) npoBoaxrh ycepeaHeHHt oaepxaHoi grid_noB€pxHi MeroroM Focalstats;

d)3anflcy€p$ynbraTyoa'LniAolac!oKapTu'K8dd'TeMy,Bxr"l'A'Xoi(T0610Bi.unoBiAHicThXoflKpeTH[x
3Ha.reH[ xoMipol( KoHr$ernnM Korr[opaM Ha l(apri) 3araerbct cneuia,rbfiolo (aeHHolo) ner€Htro]o (Ha6opoM

ral(xx BirfloBiaHocreil)

3. Bunopt{c'roByoqx orpuMarri Btrue QopMyr}'{, crBoppeMo gtid-noBepxsi po3noainy coHtuHol eHeprii 3a

KOXHy AeKaly t oxHofo Mictqn ra 3a (oxeH Micqus j aoaaevo l.x Io xaprn tx grjd-reMu' ooopMnlo|oqt 3a

aonoMorolo (aexaalluxt Ta (MlcttlHlt$) nereHl

TaKuM .lgHoM MU npoBex niAmToBqr.ri emn i roroBi Ao BllKoflaHHt ocHoBHoro 3asAaHHt O/rHaK BiApa3y cxin

uyBar{rlr}i. rxo B npoue(i po6orn ,laranbHa Kinbkrcrb rev lvoxe rrepeBHurt'}1 BcqKi poiyvtri t roqrtr lop)1

nonanlurnx aocnip(eHL Mexi. ToMy 4rt roxlloro oxpeMoro Bunarxy aouilbHo crsoproBarn oxpeMy Kap,y l

loaaBa, r ryAn nruie norPi6Hi rcM

4. Po3.lint€Mo rocrriaxyBaHqii npoMixo{ qacy Ha (crallAaprxb) cKnaaoBi (Micqui' aexaa') ra (HenoBH;)

AeKaAy,'l,l''Ktlx3aBxeBuoMxMnqlopM}J|aMxcTBoplo€MooxpeMigrid-noBepxHipo3no,qinycoHr.jHoieHeprji.
Ao.sa€Mo l'x ao kaPrlt tK gnd-reMe.

5. CyMycMo 3HaqeHHfl Bcix HassaHux y nonepeAHtoMy nyHKTi grid-noBepxoH6 i aoaaeMo p$ynbrar ao xaprx

rK gdd-reMy po3noairy xirr hr(ocri coHtq Hoi eHepril 3a B€cb Heo6xi48!li nepioa

6. lHcrpyMeHroM Drtw HauocuMo Ha KapTy Mexi norpi6Hoi aintHKn a6o BuAirrt€Mo (iHcrpyMeHroM Pointer)

HaH€ceHr[ paHi e KoHryp Braint€Mo reMy po3noniny xinLxocri coHt'rHoi cH€prii 3a norpi6Hxfi n€pioA'

T. O6qucnoeMo Irin6{icrb coHtTHoi eH€prii, tl(y orp'lMy€ 3alraHa Ailrtr ra MicueBocri nportto 3aaaHoro

npoMixKy qacy,3a lonoMororc cxpMnra, qo ni€ 3a raltolo cxei{oo:

a) ooMexyc paMxu npoBeaexHt aHdni3y grid-ooB€pxoH! Bui'eHorc Aintrrt(o'o (iHakLne Bci npouecn

npo\orH riM)'r b Ha6ara ro aoBUe)i

b) 3 Bt{aireHol grid-noBepxHi po3noainv cHeprii (Bxpi3ae' OparMeHr' o6Mexe xfi.KoHrypoM au''1ror;

c) nDoBo,rr.Irr, aHa,nr3 onepxaHorp qrparMeHra (Irinbxicrh rioMipoK, MaxcHMyM' MiHiMyM' cepenHe)! cyMy€ Bcr

rHaverrrrt i \tHoxrrL ix Ha rnouy rovipr{t'r:

d, nosepmc noneperlri paMh npoBelerrHt aHanir) grid-noBepxoHh:

e) BHur Pcrlnhral H HaexpaH

tx rrontllaa IIpoEeaeHHt xoHlrpertsHx aocniaxeHs HaBeaeMo pe3yntmrx o6qucneHHt (jn[|(ocrl coHt'{Hol

eHepril, rKy orpuMy€ 3a.!aHa aintHKa MicucBocri npo'ftfoM nepuroi nonoBm''l (sirH' (pt{c 3)'
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Puc.3. naHi npo kinb|icnb co s\not e\epzii Ha aocnidacysaHii di,rrHui.

TaKnM q'HoM, Brrxop'cmHn, A."vt"* . p"j;il:rT1" spatiat Analysr !a€ 3Mory 
'poson,{rx 

rucenbHr
AocniAxeHHr, noB''3aDi j3 3HaxoAxeHHrM po3noliry coBr.{Hoi eHeprii Ha !ir""*u* p"-"noi ui"u""o"ri. K,lro.toBy
ponb y usoMy Br4r'pae aae(BarHa MareMafllqHa Moaer6 p€nEeoy 3 MoxnlBicrro HaaaHHr ueo6xiaHxx npocropo"rx
xapameprcmK y l{oxH'fi roqri nocni.lxyBaHoi o6nacri. Bonolircqn rexr{if,oro oAepxaHH, g.id-noeepxoxu
po3noriry xinr,xocri colu'{Hoi e,eprii 3a 6yAE-rxxil reHh, Mox'a po3B'r3yrara raaavi nio aa:xaue'H, cyMapnol
eHepfii, rxy orpHMye Bn6paHa AiJrrHKa MicrleBocri nporaroM Aoei,r6fioro npovixxv vacv.

bakyrr.{H rr.r4., KoHonoBll, ,.u., 
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ICHYK)qI TIC IPOTPAMII _ HEAOJIIKI4 TA IIEPEBATI{

. A BaHa cbKud p., Koqaabew L, 20A3

B cmatnbe pocerrumpusaromct ,tpakmepucrne*t pa3,.tu,rtr*x na^emoe ftlc_npozpirLu, ucnon$le bE s
zeozpa6aqec*a.x ucarcl anuL\:. Oxtpt^mepatuswu pea.Nlqecmsa ohl*oxuxipirpan*uux npooyx^oa
O4e eB ux nomexqadJr dnt peu.equt pa:tnuertbrx 2eozpsbuaecxux 3adu.

In-the submiled rcpo the properties of GIS prognms ffe cowldercd at their use in geogtuphicat
rcsearches. The supe oiy of seporute so/twarc prcducts hore been chatucrefized, Their potentiat f; iotring
ditrercnt geogtuphic problerfis has been evalaate.l,

Bcryn
I_boryaoi'rHi ifisopMauinHi cxcreM' (frc) s ocraHHi 10-15 po<ia xa6y:rx 3Harrso.o po3Blrkl ra uxpororo

3acrocyBaHxr rrpu BnBtleHHi reocrc"reM i BupirueHHi cneKrpy reoryaoiqunx ra exororiqnrx iaanaHs i npo6reM - Bi]l
o.iHxx cmHy raHAUaiDriB, piqxoBrrx cxcreM, 3eMenruux i oosurx pec'?ciB, arMocd€pfioro noBirpr, poc*HHoro
noxp,Bv i rBapq'Hofo cBiry, aeMorpaoiqHr.x, coqia.nsgo-eroxoviq',rx i reonorir'qnux crreM ra 06 €rriB, ao


