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cyqAcHI TEHAEHIIII 3AcTocyBAHHq MoB TPoTPAMyBAHHq

y rEotHoopMAUt ttHt4 x ct4cTEMAx

@ Gyctrrir 8., KoporeHKo f., KoporeHxo M..2003

Mup non*osane.ien rzcachent non octnhn nryo,pa rrct c pfictuupe ue"v so3ttor,lkocmei n,nrepnem
u Wo d Wide Web. Heobxodtl,ochu, s ?no6ti6rorr docmJ)ne u deqeHmpan^a4aa !,rpasne,u, 2eozpa(pu,lecxoi
ufiQop a4uei a66br3lem j zeozpt abuaeckozo eoo'utecmsa ucnDftrosamb aptu egmllp! pacnpeoelIe k6tx
zeou*ltrtop a4uoHHhE cep'ucos (Glsenice) s tl'mepfiem. ocnosfi,Lv uacmp)*tehfio}t ctrJoanut npozporL$|o?o
oiecneqetut dnt omodpaJte*ut u ucnotbsoaanut r cepsucos ctryJrcorn scc Hoebre suo6r (o6peue,tah, ,rbtkos
npozpLrlltupuatrut. R pa6onte pac&ompusaeh,c, ux po'h s pacuupe,luu drf\k4an fnc B zJto6ar6,6rx
c e m e a b E koJtLtq H u Ra qu, x.

The $o tl of thecISuseris so being fevotutionised b! the Intefttet and wo (I wide web. The,reedJor
global access to and ,lecentrutizel hanqgemenl of geogruphic infomotlon is pushing the geogtuphy commanitJ) to
deplo!' o dbtributed geogruphrc inlomatron senrce (clse ice) atchireaate on ie litener. one of the mairl
instrumetrt 1"or buirdi^g ,night! GIS sortware lor Internel mopplng and .risariburc.r GISe ices is a ar *htd of
contempotufr ptogruhminS languqes. Itt tures in fie prccess of GIS pncessing Tunctions a$ost a newo*s aie

fco{Hoop aruxa r( HayKa, e iHrerpoBaHop coeporc 3HaHL, lro BrBrae 3a(oHoMip'ocri BuHuKHeHH, i
rporixaH" npocropoBo-r(oop nHoBaHrx npoueoiB y npxponi i cycni,lbcrBi. brcrpyMeHrorv, na,KoMy 6a3y€.r6c,
6inLuicrb Hayxoso-,qocriaHnx po6ir y qin rany3i, e ieoiHoopvauinHi cxcreM', (ftc). Ao H,x BirHocrrbc,
xoMnrexclr rHrerpo8aHHx nporyaMHo_anapaTHyx 3aco6is, ulo 3a6e3ne,JytoTb 36ip. 36€pexeHHr, o6po6xy,
Mo4enIoBaHHr. asa"ri3 i BiAo6pD(eHH, rrpocropotso,KoopAr{HoBanrx AaHnx, a raxox MaHiny,losarll' ufiM,{ /raHnMx
,,qt nilrprMKx npuiiHrrrr piueHr,. nocrifirro nporyecyoqi rexrenuii s po3sHrxy anaparH{x racoorB
o6.rucnroBajLHoi rexHixu po3unpn{,rb MoxrrxBocri flc i ao:no:urort 3Haxolrrk iM yce HoBt I xoBj o6,1acri
ra( roc) BaHHq l-jl

I. EBonlouir reoiHOopMauifiHnx cncreM
feoirQopMauiliHi cucr€Mx 3,rBuJrkc, y 60-x poxax ,x iHcrpyMeHr Al' Bi.qo6paxelH, rcolpaoji 3eMni i

po3rauoBauxx Ha iT noBepxHi o6'€KriB. 3 BUKoprcmHHrM KoMn,rcrepHnx 6a3 npoc.ropoBxx .qaHux. nepuj i.lc
npauloBa,lu Ha MenH{pefiMax i MirrixoMn\orepax i rxnoBa po60qa craH,ri,3 yc.raHoBnenoro Ha Hii ftc korrryBarra
6inbu 100 rxc ,ron. (3 o6riKoM anaparuoro i nporpaM'orn 3a6*nc{eHHr i Burpar Ha HaB,raHH, nepcoHa.qy).
OcHoBHri npopnB y feoiHoopMadiiHin rarFi Bia6yBcr 3 rorBoro nepcoHa.rbHnx roMn'jorepiB (I|K). ftC nK 6yjIr
Aocu,h uBr{Aro aAan.oBaHiAo ukiHoBxi,6inbr AerxeBoi rl.raroopMu iuiHa cucreM noqarK} naAar H B Mipy roro,
tK tr0cno (op,{cryBa,riB i op|aHj3auiii, uro Momu 6 Ao3BoIrrr co6i flc, nocriiiHo 36;ibuyBajocr.

Po3RxroK MepexoBrx.rexHororifi npuFis Ao BHH,r{HeHHc nprHLlrnoBo Huuor ceep, noujrpeHH, I

Br.fl{opucmHHr reorpaon'Hoi iHoopvauii vepe3 IHrepHe-f. y raxu cnoci6 ciMeicrBo apxrrenyp MjnHOpnM ftc,
nK flC i Mo6irhHrx flc nonoBHrrrocr HoBoro MoAe"urc - tH.repHe.r ftc (lnternet cls), uro nperoraBxrc eBonrculo
rcxHonoriit Bir ueHrpani3oBaH'x flcu",cM (ctSystem) ao po3norireH{x ftcepBhciB (CtServices) I4l. t(e 6iJr6ure
MoxrrxBocrei 3'rRnrerbcr v 3B'r3Kv 3 po3Br KoM fno6tur'HoixML ApxireKrypx Microsoft (Microsoft clobat xML
ArchhrLrure {GXAri l5l. Ue icrorru porurxpio, npocrip Bxr{oprcroB}Bardx y po6o i ftc raHrx. aie iB'vam(
piue'Ar HoB x 3araq Ha urnrxy crBope,Hr BiAnu.irHur rrniB nporraMAo-anaparHHx 3aco6iB i po3'lrKy icHy*lqrx
reorllOopMauitlHnx cxcrcM i f tC-nolarKiB.

orru' 3 HaiiBaxnstsi!'rx 6arosux roi.{no'e'riB crpiM*oro po3lxrpeHHr nona iHcrpyMeHriB i o6,1acrefi
3acrocy8aHHr reorpaQieHoi iH{bopvauii € nporpaMHe 3a6e3neqeHH, (flO), y po3po6xy ir(oro riAffjoqalorhc, }ce
HoBi i HoBiiHcrpyMeij]H peaii3auii MoBu nporpairyBaHH, (MtI).
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2.3riHa reHActruiii y ni/txoaax ao nporpaMyBafi{n
flporpaMyBaHtsr, rK npoqec, csaaa€rbcr B crBopc'{Hr (oMn}oreprrux flporpaM, uro Mrcrrr6 KotsKperHl

iHcrpyxuii ((oMaHnli) .urr Bl,KoHaHH, ix xoMn'$repoM. PisHi .racTlrHH npor'paMt Mox)'rb 6y Han[caHi Ha pi3Htrx

Mosax npofpaMyBaHHs (MIl). MoBa npofpaMyBaHHr tBrrte co6orc craruaprmoBaHuii 3aci6 xoMyHiKauii an,
noBiAoMncHHr KoMnr$repy KoMaHn Ha RqxoHaHHt l(oHKperrrlrx 3aAa,r, BiH raKox Halrac IlporpaMicry MoxnxBlcrL

rorrHo BKa3arr, r(r\r, BrraMs jraHHx KoMn'rorep nosxHHrn MaHinytloBan{, aTaKox nocni.qoBHic-rh aifi y pi3Hxx

06!mul|ar. lrKxM ,.HHoM, nepecnir)rorbct nBi ocHoBHi uiri:
B paxar/ npofpdiiy rr roIqHoM) prsHi. ro 3Ha'rHo rrepeBepu). rori'\) HHlDKop uHeBrr\ noniR 6nor)

ueHrpalbHoro npolrecopa (cl'u-central Processing unit);

-3a6$neqyBaln cy r;cricrL i fl€peHocrMicrr, npo.paM. uro po3po6rtbrhct, noMix pi3HtrMrl KoMa'rcrepH,{M{

nnaflbopMaMtl, ,xi nyxe qacro MaHrrb pi3He rporpaMHe 3a6e3n€qeHH, (n3) n"rt ix Hbo..r rpaHcnt ui-t B MaurtrHn] Mo8]

xoHxpeTIorcxcTeMll,
tKrrro NexaHi3M rpafl€nruii 3acrocoBy€r bcr ao Bc6oio reKcry npoeaMh qirKoM rurr nepeKna.uy y 8H)'rpiuHit

OopMar xoMn'rcrepa, ro raxrn ts4r o6po6ru Ha3xBaelbcr l{oMnintqierc. y ifluoMy Bl{flanl:y, tKuro r€rrcr nporpaMn

rpaHc,nxrerLcr rQoK 3a Kpo(oM i rioxen xpox BriKoHy€rLct HerafiHo ]a(t{i M€xaHi3M 3Berr,ct iHrepnp€rarri€}o.

IporpaMH, rrro in'rcpnpery$rbct Bur(oHyorrct 6irr'u noBirLHo, Hr'{x ri, uro KoMnijrlok)r6ct. aie Marorh 3HaqHo

6inbury rHy,{Kicrb npu B3a€Moaii3 nporpaMHo'annaparHxMu 3aco6aMx.

3. MoBn nporpaMyBaHnq ctcr€M
y xoMn'mrcpax 70-80-x poxiB Ha noqarxoBax emflax iirrr,ofo po3u{rry Beirurc lHatreHHt Mfin MoBq

nporpamyBairrr cncreM (systcm pfogramrning language) (MnC). Ao Htrx r oxHa Bi,rHecrx aceM6nep, i ptl MoB

sxcol(oro (high lelel) piBH, (IlacKalb, C, C+- i Java). IlocrynoBo ocrarrHi Maixe umKoM BurucHyn}| MoBx

acceM6nepa rpu pospo6ui BenuKux norar(iB. llpu xoMnijltrrii reKcriB nporpaM uxx vos Bl4xoltrb aoc r]'
xoMnarirHi aBoi.tHi r(oi1lr. uo traorb BucoKy xrBxlKicrb BxKoHaHHt nporpaM. ToMy o6orouKl1 flc, tx r'pasrio
polpo6nrrorhcr :r iiHiM 3acrocyBaHHrM. OnHhl 3 ronoBlrux aocroiHcru MllC 3aB)I{rh BBaxaract raK 3BaHa

rflni3auir. nDr{ rxiii:
. xoxHa 3MjHHA nOBuIrn 6yrr{ nolarKoBo acr{rlapoBaHa ant rofo, uro6 6yr! flprnucaHoi rro alBHaleHoro

rxny oine, noKaxqxr Ha ptaor i r.jr.), i noBxrrlra snKopt'rcroByBarlict, rlrMll cnoco6aMx, Ilro uboMy rxny

. llaHi i xo! po3aireHi Baxxo, tKuro Bararri MoxnxBo, crBoprT|l H$t{; {oa nia'rac sHKotraHHr;

. 3MiH i Moxyfh 6yrn 3rpyflosarri D o6'€xrx 3 ,ro6pe BrcHaqeHolo crpyl{ryporo i npou€lypaMH ,ne

MaHinyrquii HnMn. O6'cKi oaHoro rxfly He Moxe 6yrx BuKoplrcmHxi raM, ne oqikyer6cJt BrKopxcraHHt o6'€Kra

iHuroro flny.
Tflni3auir 3a6e3ne.rye uirun p,!r nepeBaf:

-BenxKi nporpaMr BoHa po6 rr 6i,1LUr r€xrlonornqHblMu 3aBJu(tr roqHoMy BuKopMcroByBaHn

cyrmcrei i ixHix BiaMiHsocreii Bia iHllrxx:

xoMDixrlopx BrKopHcroBy'orL irloopMauiio npo rrflx ajrt BntBneHlrt Bx3HalreHtx uH!iF soM noKi rakr\ tk
cnpo6a 3aairlfi aiicHy Bc]lxqtrHy 3 nxaBaloqorc |(panKorc, tx noxaxqrK;

runi3auir fiiaBuurye eOeKrqBlricrl BHX0HaHHt, 
^o3sont|i)qIr 

xoltninqrop] feHepyBarx tne(ia.ai3oBaHI'1ii xoa.
y cHnbHo rHriroBariti MoBi npoDaMic-r,reK,lapye, t( (ox a nopuit irioopMauii 6y^e Rn(opncraHa, a MoBa

3anoSim€ ll BuKopncraHHr irufiM cnoco6oM. y cra6Ko'r!rriroBaHifi 
^roBi 

He icHy€ aflpiopi 3aAaHnx o6MexeHb Ha

BnnoprrcraHnr iHSopvaLlii: li 3Micr su3Haqaerbct rinLXn cnoco6oM, tKnM BoHa srKopncroByer',ct

4. MoB c{enapiiB
Pa3oNr r rrM. caMi no co6i cyqacHi xoMnlorep BpnrruxnoRo 6e3rurroBi. Dyah-txe croso naM'tri Mot(e

36epimru Benx.rHHy 6y/rh-txofo rnny. 6yab ro dn€ 'rr 4iiicHe 'ircno. T r roxaxqxx a6o i(oMaH4a 3Micr (3HaqeHHt)

Beru'rrhn BxrHirqa rhcr i r4\,1! qh BoHalaLr0(oB)i r\cq. [e cdve cnoBo voxe B Kopr'rcro3]BarHLq B piJHxr a nanK{L\

no-pi3HoMy-

l3 ceDelurx 90'x poKis noqanx 3'tBntrnc! ra( 3BaHi MoBn cueHapiiB (scripting languages) (MC) [6] v nepuv

'{epry ue 6yro 3B't3aHo 3 3any.{eHHtM y MepexHi crpyr'rypt'l yce 6irhrxoi Kinbxocri xoMn'K'TepiB, aKlnuirarli(ro

flpouecy po3noairrcHux o6'{ncneHb y Mepcxsflx cepeaoBuuax i pi3xovy pocry o6ccry iHoopMauii, obpo6floBaHoi

{eD€3 lHreDrrer 3aco6aMu World Wide Web. MoBu nporpaMyBaBBt po3po6nrrnc, i,rq ifltepaKruBH^ro

BqKopr{craHHr i Ma,lx y cBoeMy cKraai 6afaro KoMaH!, qo np€ilcraBntort' co6op MiHi-nporyaMn, flpxrHaqeHi, rx
rpaBUro )r,lfl (oM6iHyBaHHt sxe icHyroqxx xoMnoHeHriB. 3 6inbuJ rrix 30'u Hat6ijrrrx nonvitpHnx MC MoxHa
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oco6nuBo BiA3Ha.rrrr MoBrrr Rexx, Tcl/Tk, Perl, Python, Visual Basjc io6onoHxr.j Unix (she ). I xoqa MoBrl
cUeBapiiB qacro Bl{KopucToBylorhcr Err po3utlpeHn, BnacruBocrefi KoMnoHeHriB, BoHlr Maro lprraTHr Ij,
npofpaMyBaHHr cKnannux alropHTMiB j crpyt(Typ aaHux, 3BxqaiiHo caMe i 3a6e3ne,lyBaH,{x KoMnoHeHTaMx. oT
qory MoRn cueHapiiB MoBaM , uro cxneotorL. (glue languages) va MoBaMn iHrerpauii cHcreM
(syslen inlegration languages).

B

Pa3oM 3 ruM, aerKi 3 H x (Perl, P),thon) noquHabrh BK oqarx 3aco6H cxcreMHoro piBHr, uto Ao:,BolrlorL,
BUprrxyBart{ ur'rpoKail cne(Tp 3aAaq, uro BKrr|oqa€ [7]:

c creMH€ npofpaMyBaHHri

-crBop€rHr cueHapilB,rirr IHreplrer :

-npo.paMyBaHHr cUI:
,aocryn no 6a3 AaHux:

-iHreryaqix KoMnoHeHriB COM, DCOM;
nporpaMyBauHr po3rronueHHx 40rrarx jB;

rrBnIKe crBopeHH, npororunia i po3po6Ka;

-06po6xa 306paxeH6:

po3po6xa Web i aerxi iHxri.

CniA mxox 3a3Haqur{, 4o nposeneHi Ha pr]li npaxru,rrrnx 3a!a,r cM ipx.rHi nocniAr(cHHr .,oxddq, uo 
6am,rox AoAarkax, 3B'r3aHMx 3 o6po6Kolo no.aHo crpyKryposarrnx laHux, MC Java, Perl, plrhon, Rexx iTcl
MoxyrL nepcBepuyBarx M|IC C iC+. [8].

5. l-eoiHoopvauiirHi cH(rev i nroBx npor pavlBaHHt
y 3B'r3xy 3 6araropiBHeBnM po38r4rKoNr 3aco6iB MepelrHoi o6po6xl AaHrax (LAN, WAN, Exranet, Intemer)

po6oqe Micue flc-po3po6Hrxa B,fte He crano po3rnr[arxcr rr{ olrHoKoMn'orepHe (standalone), a npoeKryBaHHt

AonarKiB i o6po6Ka .eo!aHr.{x nepecrara BnucyBarxcr B <oaHoMicrreBp Molcnb (single-machine development
model) [5]. y 3ar.L1',HoMy Brraa(y BiaeMoai, rol noHeHriB cy.racHoi reoi'r4opMauHoHHoii crcrevn Ha npxk ari
ni,qxory ESRI Mox€ 6y-n npe/ aBneH y raxxn cnoci6 (ptrc.. l).

Bl.lPoEHr,rKn nPoAyKTl rl
(I]ap.Hcpx i xopnoyBa,ri)

PiueHrr. AoAarKH, nponyhru

Puc.l. Pi6HiOytu<ainsatrrr npoepavqur KaMnoHeHniR ma pi6t 3acnocytalHtNo6 nporpcuysa+Ha 6 t'lC.
LMIIC, MC. 2. MnC, MC.3. MC, MM. LlnC. L MC. ltll,l. lL.lltl enauo6u).

AAIIT

rrepe Meperd i
IHT epHer 3 cepBepiB,
cepBepiB 6a3 AaHUx,

6a3 aas&x ra Dia
iHurx flc:

reoaaHi,

aoKt-MeHr'!, Io4aro.r

ftrolHooPMAUtiHl MOnEJ.tl
II.IAEJ'IOH I"I MONUIEIi NAHI'IX
CneurOiKouari rpoMxcroBi o6'eKr{,

npaBHna BrxopxcraHrr, rlla5noH|r

CTPYKTYPA fIC
tlpo crcreMx, flC{urar4opMa.

6a3a reo'qatslx, rononorir, iHcrpyMeflrapin
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BHxopucftHHr pi3HHx MoB nporpaMyBaFH, B flc MoxHa po3rnt yru Ha nplrruraai rran6inbu

po3noBcloaxeHvx y cBiri nporpaMHr{x npony\"rax OipMu ESRL CTiA 3a3Haq$rtr, uro (' QipMa B 2001 poui cra,ra

HoMepoM o.quH y cBiri cepen po3floBcioat{yBaqiB nporpaMHoro 3a6$neqen}rt A,1t flc a noxoaoM 42'l uttu. l.oa,
uo cxna,ro 34,6 % yc 6ofo cBiroBoro pnHKy flc nocnyr. 3ara,lbHuii ,qoxoa cBi roBoro p u H Ky fIC Il3 cKnaB I , I Mnp,t

aon. i Bnpic y nopiRH'HHi 3 nonepeaHiM 2000 poKoM Ha 14,3% [9].
Ha caiiri dei opraHi3aqii (wwu.esri.com) U 0l pc'tauoBarr cnncox pi3HoMaHirHxx aoaarkiB, po3po6reHux lxt

Bcie-rnitsin({ ict{yro,rxx nporpavHux npoayr-riB, uro HapaxoBye 2472 HaiMcHyBaHHt (Ha I0.02.2003 p.).

AoaarKr OipMlt ESRI npx3HaqeHi B nepmy '{epry 41t po3rxxpeHHt oynKuin Bnxop'icroByBaHrx y po6ori

reoiHoopMauiiiHux cscreM i ,xn' piueHHt Bcloro cnempa 3aqaq, uro po3tuttpur6ct, o6po6xu npocropoBo-

hoopnlHoBaHIx aaH'r\ ) pi IrovaHirH/\ np(rverHh\ o6nacrtl.
Cepea nepufix o6paHvx 4qr aHa"ri3y 400-r AoaarxiB 3 uhoro BeiuKoro cflucKy, qac1ora BllKoprcrarirt MII

po3floAinHiacr B ftKur cnoci6 (ra6n.l)

Mn \ ao-rar |(ar ro npo$k'riB ESRI (400 neprtrr\ ] 412 Ea 10.02.2003

e

i

t
: A

250 6l 4',7 t4 9 5/l 3 3 3 l
MC MC MC MC MC MC MC MC

PiK cfBopeHHr MII t994 l99l 1998 t997 r 980 1972 2002 1995 1995 199',7

06'cxrna opi€HToBaHic,rh MoBU oo oo oo oo oo oo oo oo
AMl. Arc Macro Languago -yH).rpjrxHr MoBa nporpaMysall't .unt flc ARC/INFO ESRI

Arc Exlensible Markup Language, e nporononoM eqt 3B'r3Ky 3 KoMnoHeHra^{v ESRI ArclMS Spatial'?ArcxML
Se.vcr.

3 ra6nnui MoxHa no6aqr.irr. u(o:

Sirbur norosxHlr ao,rarKiB pnpo6teHo BHyrpilltrloro Mo8orc flc Arcview Avenue;

y 8-r, ryynax 3 ll-rll MoB npor?aMyBaHHr Bt{xoplrcroByBarvct MII i u raKi xe cDiBBiaHoureHHi (8 ao ll't )
po3norinrrtrct o6'eKrHo-optsct r upoBaH i 3aco6n po3p06nH;

6irbrr.ricr6 BrKop croByBdlr.{x MoB crRopeHi B cepeJruHi 90-x i noq Harolb BnKoptrcroByBarHct 6ir6!r HoBi

(Cold Fusion -1997. ATCXML ,002).
IliMBo raKox npocrexHru r€HneHuiro 3anyqenHt MC y npaKrrKy IIC u"'rtxoM arlarily caMux ocraHHix

po3po6oK lorarxiB &qr npo^yKriB OipMn ESRI. y 1a6,1ntri 2 npuBeleHa no6ipKa naHHx no 36'x ocr"HHix

npo.paM x po3po6(ax, uro Haaiiirllna3a rpu aHinrcroro norortHoro porry B 6i6iiorexy flporpaM ESRI.

Ha caii d diDvx ESRI raxor{ Belerbc, crarficruxa rraii6irbu nonyntpHrlx aoaarkiu (106'10 1rrx. uro Hall6inLur

qacro cKaqyxrr;cn KopxcryBaqaMu). 3a ,raH My na I0.02.2003 p., y nepuy,4ectrKy BXoatT L 9 .qoaarkiB, HanxcaHsx

Ha MC Av€nue (OO) i o]lufl tla MC Visual Basic (OO)

MN iB ESRI

Pa3oM 3 ruM, Bxe BxroHaH; po6o1t no iHrerpyBaHHrc MC ry'ahon nA Ha3Boro AVP)'rhon y Arcv;ew, xro pi3xo

ni,lux rye piueHb po3po6(x senu{oMacurra6Hrx reoiHQopMauifiHnx Aoaa,XiB ra inrerpauiro ix j irrLxuM''{

soMnoHeflravu qepe3 ICP/lP, XML a6o COM I lll.

36tr ocTaHHrx Jo aoar rFa

a
2 _

E

10 3 2

N'IC MC MC MC MIIC MC
l99l 1998 t991 r980

O6'cnra oDncHro-EaHicrL MoB'r oo oo oo oo oo oo
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6,nporpaMy8afiss B lHTcpEer flC
HaiBaxnrBiuroro ceperl lHrepner i Web apxirem]?, ruo po3B Baerbcr Bxe AoBrrifi qac e apxir€xrypa

K"ri€HT/copBep. Ha niitr flo6yaoBaHi 6amro iHruxx cyqacHxx apxirekryp i rexHororidl
--rnardooMa Java:

DCOM/COM+. .NET:

{ORBA i trerxi iHui.
BxureBKa3aHi MoAe,li o6po6Kq iHoopMauii yrBnrrorh ocHoBy 4r, no6y,roBn i pearbaqji flporpaMHl,|I cucreM i

AolarkiB Ha pb'{xx Mn 2l.
B apxireKrypi ui€Hr/cepBep MIIC i MC po3naAarcrrcr na ABi ocHoBHi rpynut ri. ro npaurcrc.rb Ha 6orri

xlliellra iri, uro flpau()rcrb Ha 6ouic€pBepa (ra6n. 3). MoBx K,rieH'rcbxoi qacrr H r p@po6nrorbc, rlrr BXnrcqeHHr B

HTML- lonyMeHrn. CrcHapifi € iHrerpanbHob qacrxHolo raltoro Aor{yMeHra, qo AocraBrrrrrbcr ir c€pBepa fia
xo^ln'lor€p-r.1i€rrr. Hafi6inEnr uxpoxoTyr Bxxop"croByerrcr MoBa JavaScripl i BapiaBru MoB, floxill|ax BiA Java.

MIl. n|o nDaurororb Ha K"ri€HTcErciil

Trn

MC ASP MC (Microsoit)

iS*ipl MC CG]
Common Gateway hterface ,

caaDraprHe cepc,{o3rnr€

ECMAScripi MC
PGpo6xa Euopean

Compder Manulaclu.ef 's
oo
MC

MC i ccpero8rure p0po6Kr

CSS t\4c CascadinS Stylc Shcels
oo

MTIC

VBScnpr MC Mioosotu noxoJr{fL sj! oo
MC

Practical Exlraction and

PHP MC
Personal ljome Pagc lools -
MC i ccp€aoBrure pGpo6k,

oo
MC

Tt!1t- I'liperlcxl \4arkuD Lanauase

XML eXlensible Malkup Language
(po3u'DeHHr HTML)

xsl- cX!€nsible Style LdSuage
(D03urrDeHtsr XML)

CML Ceosraphic Markup t.anguage
(DorurBeHHr XML)

MoB, cepBepHoro 6oxy po3po6rrrorr,cr arr po3MiureHHr. ifirepnpel"uii i B{KoHaHHr Ha cepRepa\ Mepexi
lHrepHer, 3 rKUx npornraarcrbcr web-catrnr i Bu(opxcroByerbct irroopMalit, yToMy qrcri i reoryaoiqHa. B

/rpyriil nonoBnHi ra6nuui I npnBeleHr{i cnvco( MoB nporpaMyBaHHt ctrcreM i MoB cueHapi]B, uro Hafi6irhrx
uupoxo sxxopucroByBaHux Ha cepBepHoMy 6oui.

7. MeraraHi i MeraMoBr B flc
3any,reHHr B feoiHoopMauii8i aocjriaxeHHr yce 6inhr pi3HoMaHiTHsx crpyKr'rp ,uaHrx 3 vxcneHHsx

npeAM€,rHux ocnacrei crBopnro cepfio3Hy rrpo6revy lre rinbxx B iiHin o6po6qi. a.le n y BrKopracraHHi B

reoiH0opMaqiiiHrx rolanGx.
3a aaHrMx OCC ll3l icHye locrrtr 6araro rcoiHoopvaqitHnx crcreM, uro 3aificHrcnrb o6poSKy nanr{{ y

B"racHux 4opMarax, fle niArpnMyBaHHx iHrxr.rMu nori6HrMn 3aco6aiux. Ha p"c.2 np BereHi HaiMeHyBaHHr mt(ux
HeiHr€ponepa6enrHux (lHreponepa6ejrlHicrh - 3larrricrr Ba€Moairrn, BuKoHyBarx nporpaMut o6MifioBanjct
aaHnMx noMix pi3H MU qryHxuioHat},rt{nfl 6rokaM o6po6ru ral(xM '{uHoM, uro6 ue norpi6oByBa"ro Bir
r{opxcryBaqa MiHiManbH x 3HaHb uroao xapamepHcrh{ uux 6noKiB) crcreM i\pecrrKar\rx no3HatreHa HecyMicHicrh
cucreM noMix co6olo. IJr flpo6neMa Bnl{Jl kara ao xfirrr npoet(T, uro pcpo6reH i niarprrMy.rbcr KoHcrrprLiyMoM

\\JC lal no crBopeHHrc vcmMoBu. uo noK,r (aHa B piru)Barr uHpoKe xono €ra'r:
-3a6e3neqfirn BrrcoxopiBHeBy crynifl[ iHreponepa6enbHocfi o6po6K MeraaaHnx y rercporeHHhx MepexHxx

crpy(ryp41;
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-po3irrxpHrfi xoro ropficryBaqiB 3AarHfix nporpaMyBaTx B HoEoMy npocTopi web-nanux;
-3a6$requrn 3aco6x po3po6ru HoBtx MoB o6po6xx naHux

207

Po3unpKBaHa MoBa po3Mirl(a (extensible Nlarkup Language XML) crarra He ri,'IbKlr MoryrHLoro MoBom

,rocryly nparaxqHo 4o 6yIb-tKrr fHlliB [aHx\. alc i rexHoJlo'ioo. llo uBn.r(o porBvBar lbcfl. ] lH)qhrvll i

po3BnrxM AonarlGMlr lur peiurbHo.o cBiry .qaHfix. Tyr Bo a ao3Bonte opraHi3oBysarr, Biao6paxaft i KepyBar{

crpyKrypairu i3aco6aMv locryrry Ao aa]rxx.

^liop6uid€- 
MoPob&crslills Enviroruoppar

STAR N€xi Surf SLOBE Visuolizotion

Spotiol W€b &ok r Ncr6t.s OGDI

ilodelScrver trmogtr 6"pg66i6- 111*6tr1s9

ELYIs
PAIC llop Vi€rysr 6tS Yiawer
CARIS Ifitsruel SenvEr

InterRrt l*o9 g.F,rr
Orthophoto Browcr

Puc.2. IeAki cucner! sido,paxen\t.eoda48 6 Web,

qo e ,eixneponepa6enbHLuu noMillc co6ob

Ao ronoBHvx lo3larxBHtix tKocrl:i BoBoi MoBH Bapro BlaHecrx HacTynHl;

XML e MeraMoBoro;

XML Ma€ reKcroBe yt8neHHt, uro locl{lInerro Moxe vurarHct xopxcryBaeaMu;
. X \41. irea,lbHo ni!\onxrb D.rr crpyhnplsaHH, lor'yveHriB:
XMl, niarpr{Mye 6araroMoBlry po3po6ky [3;
XML iFrcpo nepa6e"1e H;

XML Binliprrejl aff po3runpcHHt iBH(opxcmHHt;
XML ao3Bo e po3po6ntr! HoBi MeraMoB (pxc 3)

Puc.3 . ,qe'xi jacnocyaaH4t lto6r XMI'.

ryo nos' ati 3i c,tsopeht u HoeE Mo6o6pa6ku data

tni P= aR H9 5Q
4h ^us' 
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oco6nliBo cjri! 3arHalHrr po3po6ne,ry rra 6a3i XML HoBy rrroBy o6po6x reoryaoi,rlroi iHQopMalii cML
041. Merorc crBoperur ocraHril,oi e BiuineHHr yrBneHfir uy4rpoBHx reorpa4i'{Hxx /laHrx Bi,l i.xrltoro ofl cy. KpiM
roro. Ha6rpa€ cmy npouec aarlyr{eHHr MC y nporrec crBopeHHr AoxarKiB i 3aco6iB o6po6xu naHnx Ha 6a-li
MoryrHix ipo3rxxprcsanux.3 BinKpuruMx KoraMH. [4C rHny Perl i Pyilon []51.

BrrcHoBr(H
l.y BxpiureHHi reoiHQopvauinxtrx iara'r ni4Bur(y€rLcr porr, sxlrpjLUqix MoB nporpaMyBaHH,

rcoiHoopvauitHfix cxcr.v (Avunue, AML. ATCXML (yci ESRI), MapBasic, Mapjnfo Corp. (CUJA)), ra roaaorbc,
HoBi(ll,lhon). yci Bor{n icrorHo 06'ercHo-opi€HroBaHi i€ NoBaMu cuenapiiB.

2.3'rBnrrcrb,rr Hosi MoBr cqeHapiiB. axr"BBo rpriBn6n€uaHi He .rir6xx !"r' o6po6Kx rcoAaHrx, n i Am
cucreMHxx rcoirr4,opMauinHxx po3po6ox (Perl, Python). IIpn ul,ojvly. iiHi xapar{repr1c1 lj Kfi ;rnr AerKrx 3a^a,r Bxe
nepeBepuyrorb vosH Ipof paMysaHHr clicr€v.

3.3i 3pocraHHrM pojri Web-cep8rciB s o6po6 reoAaHxx. po3u'Hp€HHflv, cnempy BrrKopxcroByBaHUx
lreraaaHUx r y4ocKorrarrcBaflHrM MoxnuBocreii rcofpaoiqHrx cepBiciB po3srBaK,.rLcr MeraMoBu onrcy M€raaaHrx
i po3po6kH HoBHx lroB (XML).

4.IlinBxuy.r6c, noryxHicrb HoBxx MoB nporpaMyBaHHr i po3uruprocrbcr t;Hr SyHNuioHajbHicrl,.
5.yce 6inbLxa KinbKicrb Holrx Nou Marcrb sinKprri r(o r (open sorce) nxr po3po6rloBaliB (XML, pert.

Pylhon).
6.CrBoprororbcr HoBi MoBu o6p06xu rcoiHOopMauiiiHHx naHHx (cML).
7.[IpakruKa crBopeHH, HoBr{x MoB rliirp)r Bi, Mos nporyav\saHH, !HcreM }6iK MoB o6po6Kx i

MaHiIy"loBalrrI' cknalHnM,r crpyxrypaMu aaHnx 0eo$aoitrHi uxQpoBi ircm/raH;. noKyMerrru.3ByK, cno.rryqeHH,
cKlalHux rxniB {aHHx, MareMarxqHi i xiMitlHiOopri}nx ir.jr.).

8.BaxxrBoro cx,lalloBor) HaB\aHHr OaxiBqiB y reoitsOopMauinHxx rexHo:rorirx € BxBq€nHr \toB cuerrapiiB r?
MeraMoE o6po6xu rcoaaHrx.
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