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Sesavali

Tanamedrove sazogadoebis ganviTarebisTvis informati-

kas sakvanZo mniSvneloba aqvs. swored informatikis wyalobiT 

gaxda SesaZlebeli iseTi sakiTxebis gadaWra, romlebsac sul 

ramdenime aTeulis wlis win SeiZleba fantastikis sferod ga-

nixilavdnen. am metad mniSvnelovani teqnologiis progresma 

gverdi ra Tqma unda arc dedamiwis Semswavlel mecnierebebs 

aura da masSi upiratesad geografiuli informaciuli siste-

mebis (gis) saSualebiT mtkiced moikida fexi. 

uzogadesi gagebiT gis aris geografiul (sivrciT) monace-

mebTan momuSave informaciuli sistema. am Tvisebis wyalobiT 

dRes albaT SeuZlebelia moinaxos adamianis saqmianobis rome-

lime sfero, romelsac Sexeba aqvs sivrciT informaciasTan da 

monacemebis damuSavebisTvis gis-s ar iyenebdes. gasuli saukunis 

60-70-iani wlebidan aSS-sa da kanadaSi wminda teqnikuri daniS-

nulebiT Seqmnili geoinformaciuli sistemebi yovelmxrivi 

ganviTarebis Sedegad axla faqtiurad yvela msurvelisTvisaa 

xelmisawvdomi.

saqarTveloSi gis cota mogvianebiT, me-20 saukunis 90-iani 

wlebidan Cndeba. mas Semdeg qveynis masStabiT aTobiT saxelmwifo 

Tu kerZo organizaciaa, romelic Tavis amocanebis gadasaWre-

lad geoinformaciul teqnologiebis iyenebs. Tumca rigi mize-

zebis gamo geografiul informaciul sistemebs saqarTveloSi 

viwro, utilitaruli mizani aqvs: gis xSirad ganixileba ro-

gorc garkveuli daniSnulebis programuli uzrunvelyofa, 

xolo gis-is Seswavlisas aqcenti aseve konkretul programul 

produqtze keTdeba. Sesabamisad naklebi yuradReba eqceva Teo

riul sakiTxebs. arada gis-is sakvanZo Semadgenel nawils  - 

uZveles mecnierebas geografias, Tanatol kartografiasTan 
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erTad TavianTi arsebobis ramdenime aTasi wlis manZilze 

bevri sakiTxi aqvT Seswavlili, damuSavebuli da daxvewili. 

geografiis da kartografiis sakiTxebis kargi codna momxma

rebels saSualebas aZlevs srulad gamoiyenos gis-is funqciuri 

SesaZleblobani.

geografiuli informaciuli sistemebis mimarT aseT 

damokidebulebas Sesabamisi literaturis naklebobac uwyobs 

xels. qarTul enaze sul oriode saxelmZRvaneloa gamoqvey-

nebuli. xolo adgilobrivi specialistebis avtorobiT sxva

dasxva samecniero-popularul periodikaSi ganTavsebuli 

statiebi, romlebic tradiciulad raime kerZo sakiTxs ganixi-

laven, dainteresebul pirs ver uqmis saTanado codnis bazas 

geografiuli informaciuli sistemis SeswavlisTvis. 

aseTi sicarielis garkveulwilad SevsebisTvisaa gankuTvni-

li winamdebare naSromi. masSi SeZlebisdagvarad gaSuqebulia 

gis kvalificiuri moxmarebisTvis aucilebeli yvela sakiTxi. 

naSromze muSaobisas sakmaod SezRuduli viyavi pirvelwyaroe-

biT. radgan, rogorc ukve aRvniSne, saqarTveloSi Wirs geoin-

formatikasTan dakavSirebuli literaturis moZieba aramarto 

qarTul enaze, aramed - ucxourzec. vsargeblob SemTxveviT da 

guliTad madlobas movaxseneb yvela Cems megobars, vinc da-

mexmara ucxouri Tematuri masalis SegrovebaSi. amisda miuxe-

davad, samwuxarod CemTvis xelmiuwvdomeli darCa zogierTi 

Tanamedrove dasavluri wyaro, romlis gamoyenebac Cafiqre-

buli mqonda. imeds vitoveb, rom mkiTxvelisTvis es problemas 

ar Seqmnis da yvela sakiTxi minimalurad mainc aris ganxiluli.

gansakuTrebuli madloba minda gadavuxado naSromis recen-

zents, samxedro mecnierebaTa doqtors, baton zurab laoSvils 

pirvel rigSi ra Tqma unda recenzirebisTvis gaweuli Sromis
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Tvis, magram ufro metad im safuZvliani SeniSvnebisTvis, 

romelTa gaTvaliswinebiTac, vfiqrob, naSromi yovelmxriv 

mniSvnelovnad gaumjobesda. amisda miuxedavad vacnobiereb  - 

~geografiuli informaciuli sistemebis safuZvlebi~ver iqneba 

daculi garkveuli uzustobebisa da xarvezebisgan. yvela saqmian 

SeniSvnas, survils Tu mosazrebas madlierebiT miviReb el. 

fostis karalashvili.nika@gmail.com an sxva nebismieri saSualebiT. 

TiToeul maTgans saTanadoT gaviTvaliswineb momdevno gamo-

cemaSi.

n. yaralaSvili



geografia sul ufro uaxlovdeba Tavis axal  

socialur funqcias – funqcias axsnas ara mxolod  

arsebuli movlenebi, aramed ganaxorcielos bunebrivi 

garemos mdgomareobis kontroli, prognozi da  

rac mTavaria, marTva.

 

n. beruCaSvili
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I Tavi. geografiuli informaciuli sistemebi

geografiuli informaciuli sistemebis  
arsi

termini „geografiuli informaciuli sistema“ (gis) ori 

nawilisgan Sedgeba. pirveli maTgani - „geografiuli“ (ufro 

xSirad gamoyenebuli Semoklebulad - „geo“) mianiSnebs, rom es 

informaciuli sistema dafuZnebulia geografiul informa-

ciaze da gankuTvnilia sivrciT monacemebTan samuSaod. Tumca 

„geografiuli informaciuli sistema“ aranairad ar unda iqnes 

gagebuli ise, TiTqos igi mxolod geografiuli mecnierebebis 

(geografia, geologia, geodezia da sxv.) saWiroebas emsaxure-

ba. rogorc qvemoT vnaxavT, misi SesaZleblobebidan gamomdi-

nare Znelia moinaxos adamianis saqmianobis sfero, romelSic 

geografiuli informaciuli sistemis adgili ar iqneba.

am droisTvis ar arsebobs geografiuli informaciuli 

sistemis sayovelTaod miRebuli ganmarteba. geoinforma

ciuli sistemebi jer kidev axali mimarTulebaa, amitom buneb

rivia, rom terminis gansazRvra sakmaod rTulia da icvleba 

inteleqtualuri, kulturuli da politikuri miznebiTac ki. 

zogadad sabunebismetyvelo mimarTulebis mecniereba - geog

rafiaSi rTulad xdeba raime terminis zustad ganmarteba. 

magram am SemTxvevaSi sirTule mxolod geografiaSi araa. 

terminis meore nawili „informaciuli sistema“ aseve Tavis 

„axalgazrdobis“ gamo, sxvadasxva literaturaSi gansxvave-

buladaa ganmartebuli. uzogadesi gagebiT informaciul 

sistemad moiazreben gamoyenebiT-programul sistemas, ro-

melic orientirebulia informaciis Segroveba, Senaxva, Zebna

sa da damuSavebaze. [1]
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zemoTaRniSnuli mizezebiT geoinformaciuli siste-

mis ganmartebis uamravi varianti dagrovda. maTi nawili 

Tavmoyrilia danarTSi (gv. 288). aq mxolod moviyvanT or 

maTgans. pirveli esa saqarTvelos kanonis „kartografi-

uli da geodeziuli saqmianobis Sesaxeb“ zogad debule-

bebSi mocemuli ganmarteba:

●● „geoinformaciuli sistema (gis) – sistema geografi-

uli sivrcis Sesaxeb, romelic iTvaliswinebs monacemTa 

Segrovebas, Senaxvas, Semowmebas, analizs, ganzogadebas, 

interpretirebas da gamoisaxeba sivrciTi Tvisebebis 

gamoyenebiT. igi warmodgenilia monacemTa bazebiT, rom-

lebic dakavSirebulia sivrciT maxasiaTeblebTan Sesa-

bamis programul uzrunvelyofaSi“. [2]

aRniSnuli ganmarteba, ra Tqma unda sworad gadmos-

cems geografiuli informaciuli sistemebis arss, daniS-

nulebas da funqciur SesaZleblobas. magram yvela sxva 

danarCenidan gvinda gamovarCioT kidev erTi:

●● kompiuteruli aparatuli da programuli uzrun-

velyofis, geografiuli monacemebis da specialistebis 

moqmedebebis erToblioba geografiuli mibmis mqone ne

bismieri informaciis Segrovebis, Senaxvis, ganaxlebis, 

damuSavebis, analizisa da gamosaxvisTvis. [3]

am ganmartebaSi yvela saWiro komponentTan erTad xazgas-

mulia specialistebis mniSvneloba. dRes farTodaa gavrcele-

buli mcdari mosazreba, TiTqos geografiuli informaciuli 

sistemebi ubralod garkveuli daniSnulebis informaciuli 

sistemebia da masTan samuSaod mxolod konkretuli prog

ramuli uzrunvelyofis Seswavla sakmarisia. aRniSnuli 

mosazrebis gamyarebas Tavad gis programuli produqtebis 
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mwarmoeblebic uneblied uwyoben xels: gis komerciuli 

programuli produqtebis umetesoba imdenad kargadaa 

dokumentirebuli, rom momxmarebels SeuZlia damoukideb

lad aiTvisos isini nebismier donemde. Tu geografiuli in-

formaciuli sistema viwro, utilitaruli daniSnulebiT 

gamoiyeneba, (mag. iusticiis saxlSi warsadgeni eleqtronu-

li dokumentis momzadeba kanoniT dadgenili parametrebis 

mixedviT, maSin aseTi midgoma gamarTlebulia da ar aris 

saWiro geografiuli informaciuli sistemebis flobis 

done aRematebodes, vTqvaT farTod gavrcelebuli teq

sturi redaqtorebis flobis dones. magram geografiuli 

informaciuli sistemebis ZiriTadi mizani aseTi ubralo 

teqnikuri amocanis gadaWra rodia. geografiuli infor-

maciuli sistemebi bunebrivi, sameurneo-socialuri proce-

sebis da situaciis modelirebis instrumenticaa, romelic 

uzrunvelyofs movlenebs Soris urTierTzegavlenis da 

kavSirebis gamovlenas, maT drosa da sivrceSi ganviTarebis 

prognozirebas. geografiuli (sivrciTi) movlenebis anali

zis da prognozirebis SesaZlebloba aqcevs geografiul 

informaciul sistemebs im universalur instrumentad, 

romlis wyalobiTac isini ase farTodaa gavrcelebuli 

adamianis saqmianobis TiTqmis yvela sferoSi. geografiuli 

obieqtebis sivrce-droiTi analizi termin „geografiuli 

informaciuli sistemis“ pirveli Semadgeneli komponentis, 

geografiis erT-erTi umTavresi amocanaa.

geografiuli mecnierebebis mniSvneloba
geografia mecnierebis uZvelesi dargia. antikuri pe-

riodidan 21-e saukunemde man ganviTarebis mniSvnelovani 
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gza ganvlo. xangrZlivi periodis ganmavlobaSi geografe-

bi mogzaurobdnen manamde jer kidev ucnob teritoriebze 

da danarCen msoflios axali qveynebis Sesaxeb awvdidnen 

informacias. Tumca geografebi ar arian garemos ubralo 

registratorebi. geografiuli disciplinis wyalobiT maT 

kargad ganviTarebuli aqvT raionis „grZnoba“ da sivrciTi 

intuicia. [4] aseTi Tviseba geografiis arsidan gamomdina

reobs. geografia da mxolod geografia swavlobs bunebisa 

da sazogadoebis movlenebSi arsebul konkretul sivrciT 

urTierTkavSirebs, avlens am kavSiris mizezebs, maTi arse-

bobis kanonebs. 

geografiuli informaciuli sistemebis upiratesoba sxva 

informaciul sistemebTan mxolod imaSi mdgomareobs, rom 

igi saSualebas iZleva obieqtebi ganixilebodes TavianT geog

rafiul garemocvaSi da Seiswavlebodes maT Soris urTierT-

kavSiri. Tavis mxriv kavSirebis da urTierTdamokidebulis 

gansazRvra geografiuli modelirebis safuZvelia. Tanamed

rove geografiisTvis geografiuli informaciuli siste-

mebi aris mxolod saWiro saSualebebis nakrebi, romelTac 

specialistebi sxvadasxva amocanis gadasaWrelad iyeneben. [5] 

amitom geoinformaciuli teqnologiaze an geografiul in-

formaciul sistemebze, rogorc programul produqtebze 

msjelobisas yuradRebidan ar unda gamogvrCes geografi-

uli komponenti. geografiuli informaciuli sistemebis 

SesaZleblobebis maqsimaluri da efeqturi gamoyenebis

Tvis, analizis Sedegad araswori an mcdari Sedegebis 

miRebis Tavidan asacileblad aqcenti unda gakeTdes kvle

vis geografiul Semadgenelze. [6] specialistebi, romle-

bic swavloben sxvadasxva geosistemebs, maT ganviTarebas 
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da mdgradobas, unda emyarebodnen erTis mxriv bunebis 

kanonebsa da maT gamovlinebebs, xolo meore mxriv - geoin

formaciuli sistemebis teqnikur SesaZleblobebsa da 

meTodebs. [5]

sakvlevi teritoriis an movlenis Seswavlas geografia 

Tavs ver gaarTmevs, Tu sakvlev teritoriaze movlenaTa 

urTierTganlagebis - an sakvlevi movlenis adgilis wesrigi 

ar gamoavlina. es ki imas niSnavs, rom geografiuli mecniere-

bani sakvlevi teritoriis an movlenis ara mxolod geog

rafiul (sivrciT) mdebareobas swavloben drois faqtoris 

gaTvaliswinebiT, aramed Seiswavlian yvela danarCen Tvi-

sobriv da odenobriv mxareebs, romlebic ganpirobebulia 

sivrcisa da drois konkretuli garemoebebiT. [7] geosiste-

mebis Tvisobrivi da odenobrivi maxasiaTeblebis Seswavla 

da maTi komponentebis modelireba gulisxmobs geosiste-

mebis struqturis dinamikis, urTierTkavSiris, funqcioni-

rebis modelirebas sivrcesa da droSi. [6]

geografiuli mecnierebebidan sivrce-droiTi modelire

bis problemebi imTaviTve kartografiis interesis sfero iyo. 

kartografia aris mecniereba, romelic ikvlevs obieqturi 

realobis sagnebisa da movlenebis konkretul sivrces da 

asaxavs specifikuri niSnobrivi sistemiT. [7] sivrciTi kanon-

zomierebis gamosavlenad kartografias SemuSavebuli aqvs 

modelirebis meTodi. kartografiuli modelirebis meTodi 

aris nebismieri bunebis da sazogadoebrivi movlenis konkre-

tuli sivrcis modelireba. igi moicavs ligikur-specifikur 

(kartografiuli Sedarebis, analizis, sinTezis, abstra-

hirebis da ganzogadebis) xerxebs. kartografias Tavisi, 

rukis enad wodebuli specifikuri obieqturi enac gaaCnia, 
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romlis daxmarebiTac axdens kartografiul modelire-

baSi monawile kartografiuli formis logikuri xerxebis 

realizebas. [8]

kartografiuli saqmianobis Sedegi sxvadasxva daniS-

nulebis, Tematikis, Sinaarsis da masStabis rukebis Sedge-

naa. rukebis raobis da maTi mniSvnelobis Sesaxeb V TavSi 

gveqneba saubari. axla ki mxolod imas aRniSnavT, rom Tavi-

anTi arsebobs manZilze geografia da kartografia ganuyo

feli nawilebi arian. erTi maTganis arseboba meores gareSe 

araTu warmoudgeneli - aramed SeuZlebelia.

kartografia geografiis mxardamxar modis antikuri 

periodidan. am xangrZlivi periodis ganmavlobaSi man srul

yofil donemde damuSavebuli maTematikuri da saSemsruleb

lo mimarTulebis garda Semdegi disciplinebi ganaviTara:

nax. 1. kartografiis kavSiri sxva mecnierebebTan.  

[9]-s mixedviT gv. 578.
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kartografiis zogadi Teoria – ikvlevs kartografiis, 

rogorc mecnierebis meTodebs, rukis Sedgenis da gamoyene

bis meTodologiis sakiTxebs. kartografiis Teoriuli sa

kiTxebi ZiriTadad muSavdeba rukaTmcodneobis farglebSi 

(rukaTmcodneoba – zogadi swavleba kartografiuli gamo-

saxulebis Sesaxeb).

kartografiis istoria – ikvlevs kartografiis ideis, 

meTodebis, kartografiuli gamosaxulebis ganviTarebis, 

aseve Tavad kartografiuli nawarmoebebis istorias.

maTematikuri kartografia – disciplina, romelic swav

lobs rukis maTematikur safuZvels. mis farglebSi muSavdeba 

kartografiuli proeqciis Teoria da meTodebi, kartografi-

uli qselis garkveuli pirobebiT ageba, analizdeba damaxijeba. 

rukebis proeqtireba da Sedgena – ikvlevs da SeimuSavebs 

meTodebs da teqnologiebs rukebis kameralur (laborato-

riul) pirobebSi Sedgenisa da redaqtirebisTvis. es mimar-

Tuleba Tavis mxriv iyofa saerTo sakiTxebisadmi miZRvnil 

ramdenime did ganyofilebad: zogadgeografiuli, bunebis, 

socialur-ekonomikuri da sxva tipis rukebis proeqtireba 

da Sedgena.

kartografiuli semiotika – SeimuSavebs rukis enas, 

kartografiuli niSnebis agebis wesebs, Teorias da gamoye

nebas. kartografiuli semiotikis farglebSi gamoiyofa 

sami ganyofileba: kartografiuli sintaqtika, semantika da 

pragmatika, romlebic swavloben niSnebs Soris kavSirs, maT 

kavSirs gamosasax obieqtebTan, momxmareblis (mkiTxvelis) 

mxridan aRqmas, informaciul Rirebulebas da sxva.

rukis gaformeba – ikvlevs kartografiuli nawarmoe-

bis mxatvruli gaformebis Teorias da meTodebs (maT Soris 
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kompiuteruli grafikis saSualebiT). amitom xSirad ruke-

bis gaformebas kartografiul dizainsac uwodeben.

kartografiuli warmoebis ekonomika da organizacia -kar

tografiis da ekonomikis saerTo sfero, romlis farglebSic 

ikvleven warmoebis optimaluri dagegmvis da organizaciis 

problemebs (kartografiuli mowyobilobebis, masalis, Sro

miTi resursebis gamoyenebisas), Sromis nayofierebis amaR-

lebis sakiTxebs da ekonomikur efeqturobas.

rukebis gamocema – teqnikuri disciplina, romelic swav-

lobs rukebis, atlasebis da sxva kartografiuli nawarmoe-

bebis beWdvis teqnologias.

rukebis gamoyeneba – amuSavebs kartografiuli nawar-

moebebis (rukebis, atlasebis, globusebis da sxv.) gamoyenebis 

Teorias da meTodebs sxvadasxva (praqtikul, samecniero, 

kulturul-saganmanaTleblo da a.S.) sferoSi.

kartografiuli wyaroTmcodneoba – ikvlevs da amuSavebs 

rukis Seqmnis dros gamosayenebel kartografiuli wyaroebis 

(rukebis, suraTebis, statistikuri monacemebis da sxva doku-

mentebis) Sefasebis da sistematizacis meTodebs.

kartografiuli informatika – ikvlevs da amuSavebs 

kartografiuli nawarmoebebis da misi wyaroebis Segro

vebis, sistematizaciis da momxmareblisTvis informaciis mi-

wodebis saSualebebs. ganyofilebas, romelic dakavebulia 

gamocemuli rukebis da atlasebis sistematizaciiT, cno-

barebis, siebis, samimoxilvo masalebis SedgeniT da sxv., 

kartobiblioTekas uwodeben.

kartografiuli toponimika – ikvlevs geografiul 

dasaxelebebs, maT azrobriv mniSvnelobas rukaze sworad 

gadmocemis TvalsazrisiT. am disciplinis amocanaa rukaze 
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dasatani terminebisa da dasaxelebebis standartizacia da 

normalizacia. [1]

Tanamedrove kartografia warmoadgens samecniero dis

ciplinebis da teqnikuri dargebis kargad ganviTarebul 

sistemas. miuxedavad imisa, rom zogierTi maTgani uZvelesia, 

xolo zogierTi - uaxlesi, yvela maTgani urTierTdakavSirebu

lia rogorc erTmaneTTan, ise mecnierebis da teqnikis sxva 

dargebTan. aseTi urTierTgadakveTis, „urTierTgamsWvalvis“ 

Sedegad warmoiqmneba axali mimarTulebebi. kartografiis, 

rogorc geografiuli mecnierebebis ganuyofeli nawilis in-

formaciul mecnierebebTan urTierTobam axali mimarTule-

ba  - geoinformaciuli kartografireba da geoinformatika 

warmoSva.

geoinformaciuli kartografireba
geoinformaciuli kartografireba aris rukis avtoma

tizirebuli Seqmna da gamoyeneba gis-is, kartografiuli 

monacemTa bazis da codnis gamoyenebiT. geoinformaciuli kar-

tografirebis arsia geosistemebis informaciul-kartografi

uli modelireba. [6]

geoinformaciuli kartografireba kartografiis sxva 

saxeobebis Sesabamisad SeiZleba daiyos dargobrivad da 

kompleqsurad, analizurad da sinTezurad. kartografi-

uli klasifikaciis mixedviT masSi gamoiyofa sxvadasxva 

saxe (mag. socialuri-ekonomikuri, politikuri, sxv.) da ti-

pebi (sainventarizacio, SefasebiTi, sxv.). [1]

geoinformaciuli kartografireba Tvisobrivad axal 

teqnologiur doneze swevs kartografias. mag. misi saSu-

alebiT SesaZlebeli gaxda rukaTa drois realur masStabSi 
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Seqmna. aseTi saxis kartografirebas operatiul kartog

rafirebas uwodeben. [10]

geoinformaciuli kartografirebis erT-erTi safuZve-

lia geoinformatika. geoinformatika aris mecnierebis, 

teqnologiis da samrewvelo saqmianobis erToblioba geog

rafiuli informaciuli sistemebis samecniero dasabuTebis, 

proeqtirebis, Seqmnis, eqspluataciisa da gamoyenebisTvis. 

[11] geoinformatikaSi ganzogadebulad Tavmoyrilia dedami-

wis Semswavleli is mecnierebani, romlebic dakavebulni arian 

sxvadasxva movlenebis da procesebis SeswavliT. geoinfor-

matika eyrdnoba sivrce-droiT monacemebs, anu monacemebs, 

romlebic Seicaven informacias obieqtebis sivrciTi mdgo-

mareobis, Tvisebebis da drois Sesaxeb, rodesac am Tvisebebs 

hqonda adgili. „informatika“ geoinformatikaSi gansaz-

Rvravs kvlevis ZiriTad meTods. anu sakvlevi obieqtis Ses-

wavla xdeba kompiuteruli teqnologiebis, maTematikis, 

kartografiis, geodeziis da sxva mecnierebebis gamoyene

biT, romlebic dakavebulni arian informaciis Segrovebis, 

gadacemis, damuSavebis da Senaxvis kvleva-ganviTarebiT, avto-

matizirebuli sistemebisa da damuSavebis avtomatizirebuli 

meTodebis gamoyenebiT. [12]

specialurad aRsaniSnavia, rom termini „geoinforma-

tika“ arcTu ise farTodaa gavrcelebuli. mag. gis cnobili 

specialisti demersi (DeMers) Tavis fundamentur naSrom-

Si „geografiuli informaciuli sistemebi, safuZvlebi“ 

[13] yvelgan iyenebs termins „geoinformaciuli sistema“ 

da ar mijnavs geoinformatikas, geoinformaciul kartog

rafirebis da geografiul informaciul sistemebs, ro-

gorc programul produqts. igive tendencia SeiniSneba 
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sxva dasavlur literaturaSi. „geoinformatika“ ufro ru-

suli skolisTvisaa damaxasiaTebeli da farTodaa damkvid

rebuli rusulenovan literaturaSi.

geoinformaciuli kartografia Camoyalibda rogorc 

sakvanZo disciplina ramdenime mimarTulebis gadakveTaze. 

esenia avtomatizirebuli kartografireba, gis (rogorc 

kartografirebis teqnologia) sistemuri kartografire-

ba, distanciuri zondireba, cifruli fotogrammetria da 

aS. magram aqedan ganviTarebis mTavari impulsi mainc geog

rafiuli informaciuli sistemis, rogorc teqnologiis 

ganviTarebaa. Tumca aranakleb mniSvnelovania TiToeuli 

sxva komponenti. geoinformaciuli kartografireba agrovebs 

Teoriebs, meTodebs da samrewvelo praqtikis mowinave miR-

wevebs, swored amis gamo igi sxvadasxva kartografiuli 

disciplinebis damakavSirebeli „kvanZia“. geoinformaciuli 

kartografireba xdeba kartografiuli mecnierebis da war-

moebis mTavari mimarTuleba. [1]

geoinformaciuli kartografirebis procesi tradici-

uli kartografirebis analogiuria. mis Semadgenel oTx 

nawils zogierTi specialisti - „etaps“, xolo zogierTi 

„qvesistemas“ uwodebs.

maS ase. geoinformaciuli kartografirebis process 

Seadgens:

•	monacemTa Segrovebis qvesistema (etapi) – gulisxmobs 

sxvadasxva wyaroebidan monacemebis Segrovebas da maT 

winaswar analizs. 

•	monacemTa Senaxvis da amorCevis qvesistema (etapi)  – 

sivrciTi monacemebis organizacia maTi SerCevis, ga-

naxlebis da redaqtirebis mizniT.
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•	minipulaciis qvesistema (etapi) – monacemebze sxvadasxva 

amocanebis ganxorcieleba, (dajgufeba da gancalkeveba, 

raime parametris an SezRudvis gansazRvra da sxv.)

•	gamosvlis qvesistema (etapi)  – monacemTa bazis an misi 

nawilis gamosaxva kartografiuli, diagramuli da/an 

cxrilis saxiT. [13] [1]

geografiuli informaciuli sistemebis  
gamoyenebis sfero

rogorc ukve aRvniSneT, geografiuli informaciuli 

sistemebi gamoiyeneba adamianis saqmianobis nebismier sfe

roSi, romelTac ama Tu im formiT kavSiri aqvT geografiul 

sivrcesTan. ufro konkretulad geografiuli informaci-

uli sistemebi gamoiyeneba:

●● garemoze adamianis zemoqmedebis SefasebisTvis, moni-

toringis ganxorcielebisa da garemosdacviTi RonisZie-

bebis dagegmisTvis yvela geohorizontSi:

•	 liTosfero (reliefi, wiaRiseuli da geofizikuri veli);

•	atmosfero (haeri, klimati, amindi);

•	hidrosfero (msoflio okeane da Siga wylebi);

•	biosfero (flora da fauna);

•	pedosfero (niadagebi);

•	bunebrivi garemos procesebis modelireba, garemos-

dacviTi RonisZiebebis marTva;

•	teqnogenuri katastrofebis Sedegebis Sefaseba, mo

nitoringi da marTva;

•	sxva.

●● kartografia-geodezia:

•	Tematuri kartografireba misi gamoyenebis nebismier 



25

sferoSi, Tematuri rukebis da atlasebis Seqmna;

•	rukebis Seqmna da ganaxleba;

•	reliefis analizi da gamosaxva;

•	distanciuri zondireba da kosmosuri monitoringi;

•	sxva.

●● saproeqto da sainJinro saqmianoba:

•	 qalaqdagegmarebis, arqiteqturuli da sxva saxis da

gegmareba-proeqtireba;

•	samrewvelo da satransporto obieqtebis mSenebloba;

•	sainJinro-saZiebo samuSaoebi;

•	 satransporto da telekomunikaciuri qselebis dagegma;

•	urbanuli dasaxlebebis teritoriis ganviTarebis da

gegmva da kompleqsuri marTva;

•	sxva.

●● sakadastro-sainventarizacio samuSaoebi:

•	miwis kadastri da miwis resursebis marTva;

•	infrastruqturuli obieqtebis inventarizacia da 

maTi marTva;

•	sxva.

●● ekonomika:

•	bazris analizi;

•	marketingi;

•	saxmeleTo, sazRvao da sahaero gadazidvebis dagegmva;

•	mineraluri da sxva resursebis sabadoebis eqsplua-

taciis efeqturi marTva;

•	sxva.

●● Tavdacva da usafrTxoeba:

•	samxedro saqmianoba;

•	dazverviTi saqmianoba;
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•	samarTaldamcavi organoebis muSaoba;

•	sagangebo da krizisuli situaciebis analizi, prog-

nozireba, reagireba da marTva;

•	sxva.

●● ganaTleba da mecniereba:

•	saSualo da umaRlesi ganaTleba;

•	sxvadasxva samecniero kvlevebi da Sedegebis prezen-

tacia (arqeologia, da sxva);

•	sxva.

●● soflis meurneoba.

garda amisa geografiuli informaciuli sistemebi gamoi-

yeneba sakanonmdeblo da aRmasrulebeli xelisuflebis saqmi-

anobaSi, masobrivi sainformacio saSualebebisa da kidev 

sxva mravali dargisTvis. [1] [14]

geografiuli informaciuli sistemebi xSirad aris 

gadawyvetilebis misaRebis safuZveli. imisda miuxedavad 

gamoiyeneboda Tu ara monacemebTan muSaobis dros rTuli 

analitikuri procedurebi - informaciis kartografiuli 

vizualizaciis TvalsaCinoeba da monacemebTan wvdomis mo

xerxebuloba iZleva swori gadawyvetilebis miRebis maRal 

safuZvels.

geografiuli informaciuli sistemebis 
 klasifikacia

geografiuli informaciuli sistemebis klasifikacia 

problematuria, radgan Tavisi gamoyenebis mravalferovne-

bidan gamdinare sakmaod rTulia iseTi saerTo obieqtiuri 

maxasiaTeblebis gamoyofa, romelic gaxdeboda klasifika-

ciis safuZveli.
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sxvadasxva avtorebi geografiuli informaciuli siste-

mebs yofen:

●● daniSnulebis (gadasaWreli amocanis) mixedviT:

•	mravalmizniani;

•	sainformacio-sacnobaro;

•	monitoringis da sainventarizacio;

•	kvleviTi;

•	gadawyvetilebis misaRebi;

•	saswavlo;

•	sagamomcemlo;

•	sxva.

●● problemur-Tematuri orientaciis (gamoyenebis sfe

ros) mixedviT:

•	ekologiuri da garemoTi sargeblobis;

•	socialur-ekomonikuri;

•	miwaTmowyobis-sakadastro;

•	geologiuri;

•	sainJinro komunikaciebis da saqalaqo meurneobis;

•	sagangebo situaciebis;

•	sanavigacio;

•	satransporto;

•	savaWro;

•	sxva.

●● teritoriis momcvelobis (gis monacemTa bazis 

Semadgeneli kartografiuli monacemebis masStabis) mi

xedviT:

•	globaluri;

•	erovnuli;

•	regionaluri;
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•	lokaluri;

•	municipaluri.

●● geografiuli monacemebis organizaciis xerxis 

mixedviT:

•	veqtoruli;

•	rastruli;

•	veqtorul-rastruli;

•	samganzomilebiani [14]

geografiuli informaciuli sistemis  
 komponentebi

geografiuli informaciuli sistema konceptualurad 

Semdegi nawilebisgan Sedgeba:

•	kompiuteri operaciuli sistemiT da periferiuli 

mowyobilobiT;

•	specialuri programuli uzrunvelyofa;

•	sivrciTi monacemebi;

•	 monacemebis marTvis sistema da analizis saSualebebi;

•	kvalificiuri personali.

geografiuli informaciuli sistemis programul-apa

ratuli realizaciis safuZvelia eleqtronuli gamomTvle

li manqana (egm, kompiuteri). umetesi gis-Tvis gamoiyeneba 

personaluri kompiuteri, xolo zog SemTxvevaSi samuSao 

sadgurebi1. terminologiuri gansxvavebis miuxedavad yvela 

1	 eleqtronuli gamomTvleli manqanebis - kompiuterebis aseTi dayo-
fa pirobiTia da mas sxvadasxva avtori gansxvavebulad iyenebs. mag. zogier-
Ti informatikis specialisti personalur kompiuters uwodebs sakuTriv 
„intelis“ (Intel) firmis centraluri procesoriT aRWurvil kompiuters, 
xolo yvela danarCens - samuSao sadgurs. zogierTi specialistiTvis ki „sa-
muSao sadguri“ nebismieri firmis komponentebisagan awyobil mZlav kompiu-
teria, romelsac ubralod maRali teqnikuri monacemebi aqvs.
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egm - kompiuteri Sedgeba Semdegi ZiriTadi nawilebisgan: 

centraluri procesori, operatiuli mexsiereba, myari 

diski, klaviatura, manipulatoriebi (Tagvi „mausi“ da sxv.) 

informaciis Semtani mowyobilobebi (skaneri, digitaizeri, 

sxv.) informaciis gamomtani saSualebebi (monitori, prin

teri, grafoamgebi).

centraluri procesori (CPU - Central Crocessing Unit) aris 

egm-s (kompiuteris) sakvanZo Semadgeneli nawili da asru-

lebs mTavari gamomTvlelis funqcias. procesoris ZiriTa-

di maxasiaTebelia sixSire anu martivad rom vTqvaT, ramdeni 

gamoTvliTi operaciis Sesruleba SeuZlia drois garkveul 

monakveTSi. aseve mniSvnelovani komponentia myari diski 

(ufro farTod cnobili rogorc „vinCesteri“). masze xdeba 

informaciis ZiriTadi nawilis Senaxva. amas garda arsebobs 

mravali sxva saSualeba, romlebic aseve inaxaven informa-

cias (gare vinCesteri, kompaqt-diski, „fleS mexsiereba“ da 

sxv.) klaviaturis saSualebiT axorcieleben ZiriTadad 

arasivrciTi atributuli informaciis Setanas. manipula-

torebi aioleben sxvadasxva procedurebis ganxorcielebas. 

kompiuterSi sivrciTi, grafikuli informaciis Setanis

Tvis ZiriTadad skaneri da digitaizeri gamoiyeneba, gamo-

saxvisTvis ki - monitori, printeri da grafoamgebi.

kompiuteris erTaderTi SesaZlebloba gamoTvlebis 

warmoebaa. momxmareblisTvis mier dasmuli amocanis gada-

saWrelad, mas brZanebebis TanamimdevrobiTi nakrebis saSua

lebiT unda mieTiTos, Tu ra gamoTvlebi unda Seasruldes. 

brZanebebis garkveuli TanamimdevrobiT dalagebas dawe

rils adamianur enaze algoriTmi ewodeba, xolo kompiuter-

is (manqanur) enaze - programa.
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operaciuli sistema SeiZleba ganixilebodes rogorc mTa-

vari programa, romelic gankuTvnilia kompiuteris (samuSao 

sadguris), programuli uzrunvelyofis, periferiuli mow

yobilobebis marTvisTvis da informaciis organizebisTvis. 

operaciuli sistemis marTvis qveS momuSave programebis 

saSualebiT momxmareblis instruqciebi da SekiTxvebi gada-

dis bunebrivi enidan manqanurSi, xolo kompiuteruli da-

muSavebis Semdeg – manqanuridan bunebrivSi. dRes yvelaze 

farTod gavrcelebuli operaciuli sistemebia: „vindousi“ 

(Windows), „maki“ (MAC) da „linuqsi“ (Linux).

specialuri programuli uzrunvelyofa. gis progra

muli uzrunvelyofis SemadgenlobaSi Sedis gamosaxulebis 

acifvris da veqtorul gamosaxulebaSi gadayvanis, monacem-

Ta gaerTianebis, redaqtirebis da analizis, maTi qselebiT 

gadacemis, momxmarebelTa SekiTxvebis damuSavebis da gare 

mowyobilobebze Sedegis gamoyvanis modulebis nakrebi. [3]

 
geografiuli informaciuli sistemebis  

ganviTarebis tendencia
geografiuli informaciuli sistemebi mudmivi srul

yofis procesSi arian. meTodologiuri da teqnikuri gan-

viTareba Semdegi mimarTulebebiT xdeba:

•	informaciuli sistemebis Teoriis da praqtikuli 

gamoyenebis ganviTareba;

•	sivrciT monacemebTan muSaobis procesis Seswavla da 

ganzogadeba;

•	sivrce-droiTi modelebis sistemebis koncefciebis 

kvleva da damuSaveba;
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•	eleqtronuli da cifruli rukebis avtomaturi damza-

debis teqnologiis srulyofa;

•	monacemTa vizualuri damuSavebis teqnologiis Se-

muSaveba;

•	integrirebuli sivrciTi informaciis safuZvelze 

gadawyvetilebebis miRebis damxmare teqnologiis Se-

muSaveba.

•	geografiuli informaciuli sistemebis inteleqtua

lizacia. 

geografiuli informaciuli sistemebis ganviTarebis mim-

dinare etapze maTi ZiriTadi naklia monacemTa damuSavebis da 

gadawyvetilebis miRebisas potenciurad mravali SesaZleb

lobis susti programul-teqnologiuri realizacia. [15]

geografiuli informaciuli sistemebi 
(reziume)

termini „geografiuli informaciuli sistema“ ori 

nawilisgan Sedgeba. pirveli maTgani - „geografiuli“ mia

niSnebs, rom informaciuli sistema geografiul (sivrciT) 

informaciasTan samuSaodaa gankuTvnili, xolo uzogadesi 

gagebiT Tavad „informaciuli sistema“ aris gamoyenebiTi 

programuli sistema, romelic orientirebulia informa-

ciis Segroveba, Senaxva, Zebnasa da damuSavebaze.

obieqtruli mizezebis gamo am dromde ar arsebobs geog

rafiuli informaciuli sistemis erTiani da sayovelTaod 

miRebuli ganmarteba. erT-erTis maTganis mixedviT geografi-

uli informaciuli sistema aris kompiuteruli aparatuli 

da programuli uzrunvelyofis, geografiuli monacemebis 

da specialistebis moqmedebebis erToblioba geografiuli 
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mibmis mqone nebismieri informaciis Segrovebis Senaxvis, 

ganaxlebis, damuSavebis, analizisa da gamosaxvisTvis.

geografiuli informaciuli sistemebi ar aris mxolod 

viwro, utilitaruli daniSnulebiT gamosayenebeli sistema. 

misi saSulebiT xdeba sxvadasxva saxis movlenebis Seswavla, 

prognozireba da analizi. aseTi mniSvnelovani SesaZleblobis 

wyalobiT gis farTodaa gavrcelebuli adamianis saqmianobis 

TiTqmis yvela sferoSi. masSi sivrce-droiTi analizi geog

rafiuli komponentis saSualebiT xorcieldeba.

geografia mecnierebis uZvelesi dargia. saukuneebis 

ganmavlobaSi dagrovili gamocdilebis wyalobiT geogra

febs, rogorc specialistebs aqvT kargad ganviTarebuli 

raionis „grZnoba“ da sivrciTi intuicia, xolo geografia 

gaxda erTaderTi mecniereba, romelic swavlobs bunebisa da 

sazogadoebis movlenebSi arsebul konkretul sivrciT ur

TierTkavSirebs, avlens am kavSiris mizezebs, maTi arsebobis 

kanonebs. kacobriobis ganviTarebis Tanamedrove etapze 

geografiuli informaciuli sistemebi aris saSualebebis 

nakrebi, romelic gamoiyeneba geografiis da geografiul 

(sivrciT) monacemebTan dakavSirebuli amocanebis gadasaW-

relad. is specialistebi ki, romlebic ikvleven bunebisa da 

bunebis sazogadoebriv geosistemebs, maT ganviTarebas da 

mdgradobas, unda emyarebodnen erTis mxriv bunebis kanoneb-

sa da maT gamovlinebebs, xolo meore mxriv - geoinformaci-

uli sistemebis teqnikur SesaZleblobebsa da meTodebs.

geografia sakvlevi teritoriis an movlenis ara mxolod 

drois garkveul monakveTSi sivrciT mdebareobas swavlobs, 

aramed Seiswavlis yvela danarCen Tvisobriv da odenob

riv mxareebs, romlebic ganpirobebulia sivrcisa da drois 
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konkretuli garemoebebiT. geografiuli garemos sivrce-

droiTi modelireba tradiciulad kartografiis intere-

sis sferoa. kartografia aris mecniereba, romelic ikvlevs 

obieqturi realobis sagnebisa da movlenebis konkretul 

sivrces da asaxavs specifikuri niSnobrivi sistemiT. siv

rciTi kanonzomierebis gamosavlenad kartografia iyenebs 

kartografiuli modelirebis meTods - logikiur-specifi-

kur (kartografiuli Sedarebis, analizis, sinTezis, ab-

strahirebis da ganzogadebis) xerxebs. kartografiuli 

saqmianobis Sedegad miiReba sxvadasxva daniSnulebis, Tema-

tikis, Sinaarsis da masStabis rukebi. Tavad kartografiam, 

romelic geografiis mxardamxar viTardeba saukuneebis gan-

mavlobaSi, Semdegi disciplinebi ganaviTara: kartografiis 

zogadi Teoria, kartografiis istoria, maTematikuri kar-

tografia, rukebis proeqtireba da Sedgena, kartografiuli 

semiotika, rukis gaformeba, kartografiuli warmoebis eko-

nomika da organizacia, rukebis gamocema, rukebis gamoyeneba, 

kartografiuli wyaroTmcodneoba, kartografiuli infor-

matika da kartografiuli toponimika.

Tanamedrove kartografia samecniero disciplinebis da 

teqnikuri dargebis kargad ganviTarebuli sistemaa. masSi 

mecnierebis da teqnikis sxvadasxva dargebis urTierTgadakve-

TiT (urTierTgamsWvalviT) warmoiqmneba axali mimarTule-

bebi. erT-erTi aseTi axali mimarTulebaa geoinformatika da 

geoinformaciuli kartografireba. geoinformaciuli kar-

tografireba aris rukis avtomatizirebuli Seqmna da gamo

yeneba gis-is, kartografiuli monacemTa bazis da codnis 

gamoyenebiT. misi klasifikacia tradaiculi kartografi-

is Sesabamisad xdeba. geoinformaciuli kartografirebis  
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erT-erTi safuZvelia geoinformatika: mecnierebis, teqno

logiis da samrewvelo saqmianobis erToblioba geografi-

uli informaciuli sistemebis samecniero dasabuTebis, 

proeqtirebis, Seqmnis, eqspluatacisa da gamoyenebisTvis. 

geoinformaciuli kartografirebis procesi oTxi etapis-

gan Sedgeba: 1. monacemTa Segrovebis etapi, 2. monacemTa 

Senaxvis da amorCevis etapi, 3. monacemTa manipulaciis etapi, 

4. gamosvlis etapi.

geografiuli informaciuli sistemebi gamoiyeneba ada-

mianis saqmianobis nebismier sferoSi, romelTac ama Tu im 

formiT kavSiri aqvT geografiul sivrcesTan: garemoze ada-

mianis zemoqmedebis SefasebisTvis, monitoringis ganxor

cielebisa da garemodacviTi RonisZiebebis dagegmisTvis 

yvela geohorizontSi, kartografia-geodeziaSi, saproeq-

to da sainJinro saqmianobaSi, sakadastro-sainventarizacio 

samuSaoebSi, ekonomikaSi, Tavdacvasa da usafrTxoebaSi, ga-

naTlebaSi, mecnierebaSi, soflis meurneobaSi da sxv. geogra

fiuli informaciuli sistemebis gamosasvleli monacemebi 

xSirad gamoiyeneba gadawyvetilebis misaRebad.

geografiuli informaciuli sistemebis klasifikacia 

xdeba daniSnulebis, problemur-Tematuri orientaciis (gamo

yenebis sferos), teritoriis momcvelobis da geografiuli 

monacemebis organizaciis xerxis mixedviT.

geografiuli informaciuli sistemis konceptualuri 

Semadgeneli nawilebia: personaluri kompiuteri operaci-

uli sistemiTa da periferiuli mowyobilobiT; specialuri 

programuli uzrunvelyofa; sivrciTi monacemebi; monace-

mebis marTvis sistema da analizis saSualebebi; kvalifici-

uri personali.
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sakontrolo SekiTxvebi I TavisTvis:
•	ra aris informaciuli sistema?

•	ra aris geografiuli informaciuli sistema?

•	ra mizeziT ar aris dadgenili geografiuli infor-

maciuli sistemis sayovelTaod miRebuli ganmarteba?

•	riTaa mniSvnelovani geografia?

•	ra aris kartografia?

•	ra aris geoinformaciuli kartografireba?

•	aRwereT geoinformaciuli kartografirebis etape-

bi (qvesistemebi).

•	romel sferoSia SesaZlebeli geografiuli informa

ciuli sistemebis gamoyeneba?

•	ra kriteriumebis mixedviT xdeba geografiuli infor

maciuli sistemebis klasifikacia?

•	CamoTvaleT geografiuli informaciuli sistemis 

konceptualuri nawilebi.
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II Tavi. geografiuli informaciuli sistemebis 

ganviTarebis istoria

geografiuli informaciuli sistemebi arsebobis Sedar-

ebiT xanmokle periodis ganmavlobaSi swrafad ganviTarda da 

rac ufro sayuradReboa, mniSvnelovani cvlilebebi ganica-

da. pirvel geografiul informaciul sistemebs samTavrobo 

struqturebi da universitetebi iyenebdnen. geografiuli 

informaciuli sistemebis Seqmnas mcdarad ukavSireben 

personalur kompiuterebs. XX saukunis 60-70-ian wlebSi 

eleqtronuli gamomTvleli manqanebis (Tanamedrove termi

nologiiT kompiuteris) flobis fufuneba mxolod samec-

niero centrebs da saxelmwifo biujetidan dafinansebul 

msxvil organizaciebs hqondaT. personalurma kompiutereb

ma geografiul informaciul sistemebis (iseve rogorc 

yvela sxva informaciul produqtebis) ganviTarebas axali 

biZgi misca: Tu Tavidan geografiuli informaciuli sisteme-

bi konkretuli miznebiT - konkretuli amocanebis gadasaWre-

lad iqmneboda, SedarebiT iafi personaluri kompiuterebis 

wyalobiT, kerZo seqtorSi komerciuli miznebiT Seqmnili 

universaluri daniSnulebis programuli produqtebis gav

rceleba daiwyo. es tendencia dRemde grZeldeba.

kompiuteruli teqnikis programul-aparatuli prog

resis garda geografiuli informaciuli sistemebis moma-

valze kartografiis, geodeziis, distanciuri zondirebis, 

maTematikis, statistikis da sxva momijnave mecnierebebis 

ganviTareba-kompiuterizaciam iqonia gavlena. realuri 

proeqti, romelsac geografiuli informaciuli siste-

mebis erTgvar sawyisad - eleqtronuli kartografiis 

nimuSad miiCneven, ganxorcielda ara garemosdacviTi, geog
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rafiuli Tu sxva sabunebismetyvelo mecnierebis miznebis

Tvis, aramed statistikuri monacemebis damuSavebisTvis. 

aSS-s mosaxleobis aRweris biuro erT-erTi pirveli or-

ganizacia iyo, romelmac Tavis saqmianobaSi kompiuteruli 

kartografiis gamoyeneba scada. sxvadasxva saxis problemebs 

Soris programistebi qaRaldis rukebis cifrul format-

Si gadayvanisas warmoqmnili informaciis siWarbesTan gam-

klavebas cdilobdnen: imdroindeli aparatul-programuli 

uzrunvelyofidan gamomdinare specialistebs uwevdaT 

quCebis TiToeuli gadakveTis ramdenjerme Seyvana. proble-

mis gadasaWrelad SemuSavda kartografiuli topologiis 

principebi. j. farmsvorTis (G. Farmsworth) mier SemoTava-

zebul formatSi „jibief diaiemi“ (GBF-DIME-Geographic Base 
File, Dual Independent Map Encoding) realizebuli iyo obieqtebs 

Soris sivrciTi urTierTobebis gansazRvris sqema. es sqema, 

romelsac topologias uwodeben, aRwers Tu rogoria rukis 

xazovani obieqtebis urTierTkavSiri. pirvelad am formatSi 

danomres sakvanZo wertilebi, farTobul obieqtebs mianiWes 

identifikatorebi xazis sxvadasxva mxares. „diaiemma“ (DIME) 
saSualeba misca biuros specialistebs gadaenomraT kvanZe-

bi (quCis gadakveTebi da farTobi), riTac Tavidan aiciles 

TiToeuli acifruli kvanZis calke Senaxva. Sesabamisad 

mkveTrad gaizarda mosaxleobis aRweris kartografirebis 

efeqturoba. im droisTvis revoluciuri es,siaxle mogviane

biT transformirda „taigerSi“ (TIGER). 1970-iani wlebidan 

„jibief diaiemi“ (GBF-DIME) formatis rukebis Seiqmna aSS-s 

yvela qalaqisTvis. [16] [1]

70-ian wlebSi intensiurad viTardeboda miwis infor-

maciuli sistemebi, damtkicda avtomatizirebuli rukebis 
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(informaciuli sistemebis) ganviTarebis sabazo koncefcia. 

sainJinro geodeziis XV saerTaSoriso kongresis Semdeg 

termini „miwis informaciuli sistema“ mTel msoflioSi 

gavrcelda. [17]

kompiuteruli grafikis problemebiT harvardis univer-

sitetis kompiuteruli grafikis kvlevis laboratoria dain-

teresda, romelsac 1968 wlidan „kompiuteruli grafikis da 

sivrciTi analizis laboratoria“ ewoda (Harvard Laboratory 
for Computer Graphics & Spatial Analysis). laboratoriis erT-erTi 

pirveli da yvelaze cnobili kartografiuli sistema „sime-

pi“ (SYMAP) saSualebas aZlevda momxmarebels daemuSavebina 

rogorc sivrciTi informacia, ise statistikuri monacemebi 

da maT safuZvelze Seedgina ruka. miRebuli rukebis beWdva 

xdeboda primitiuli Sav-TeTri sabeWdi mowyobilobebis sa-

SualebiT. mogvianebiT, grafogamosaxulebebze gadasvlasTan 

dakavSirebiT, „simepi“ (SYMAP) transformirda „qalformSi“ 

(CALFORM). SemuSavda programa „siemveu“ (SYMVU, samganzo-

milebiani gamosaxulebisTvis) da „gridi“ (GRID, rastrul 

ujredebTan samuSaod). programis es nakrebi 70-iani wlebSi 

gardaiqmna „polivertad“ (POLYVRT), xolo Semdeg - veqtorul 

grafikaze dafuZnebul kompleqsur programul paketad „odi-

sei“ (ODYSSEY). kompiuteruli grafikis da sivrciTi analizis 

laboratoriaSi Seqmnil programul uzrunvelyofas avto

matizirebuli kartografiis klasikad miiCnevdnen. [1] [16]

regionaluri, msxvili, universaluri geografiuli in-

formaciuli sistemis idea warmatebiT pirvelad 1963-1971 

wlebSi kanadaSi ganaxorcieles r. tomlinsonis (R. Tomlinson) 
xelmZRvanelobiT. kanadis satyeo meurneobis da soflis gan-

viTarebis saministroSi Seqmnil regionaluri dagegmvis 
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informaciuli sistemebis ganyofilebis unda uzrunveleyo 

kanadis miwis resursebis inventarizacia misi racionaluri 

gamoyenebis mizniT. kanadis gis-is (CGIS) erT-erTi mniSvnelo

vani Sedegi iyo 1:50 000 masStabis rukebis Seqmna (gis cifrul 

arqivSi 100-ze meti Tematikis aTasobiT ruka inaxeboda). 

proeqtSi gamoiyenes im droisTvis arsebuli yvelaze Taname-

drove aparatura (mag. specialuri eqsperimentuli skaneri) 

da teqnologiebi (mag. poligonebis farTobebis gansazRvra 

da zeddeba, rac sruliad axali sityva iyo geoinformati-

kaSi), Tematuri fenebis bazaze mogvianebiT monacemTa banki 

Seiqmna, romelTan dakavSireba distanciuradac xorciel-

deboda. momdevno etapze kanadis gis-is qselur teqnolo-

giebTan integraciac scades, magram sistemam im droindel 

ufro Tanamedrove sistemebTan konkurencias veRar gauZlo. 

amisda miuxedavad kanadis gis klasikaa geografiul infor-

maciul sistemebSi. ganxorcielebuli samuSaos bazaze mi-

iRes erovnuli topografiuli monacemTa bazis standarti, 

romelic moicavda terminologiur leqsikons, monacemebis 

aRweris, modelis formirebis wesebs, sizustis mimarT 

moTxovnebs. sakoordinato sistemebis, proeqciis aRweras da 

sxv. gis-is meTodologia r. tomlinsonis mier ganzogadebul 

iqna sadoqtoro disertaciaSi (1974 w.). kanadis gis Sesaxeb 

asobiT sxvadasxva moculobis Sromaa gamoqveynebuli mTels 

msoflioSi. [1] [16] [18]

1969 wels aSS-Si sakonsultacio miznebisTvis dafuZnda 

kompania „esri“ (ESRI). 70-iani wlebidan igi ZiriTadad gadae-

rTo geografiuli informaciuli sistemebis fundamenturi 

ideebis ganviTarebasa da realuri komerciuli proeqtebis 

ganxorcielebaze.
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mcire xanSi „esrim“ (ESRI) bazarze gaCenili mzardi 

moTxovnebis dasakmayofileblad sakuTari programuli uz-

runvelyofis Seqmna daiwyo. pirvelma komerciulma gis pro

duqtma „arqinfo“ (ARC/INFO) dRis sinaTle 1981 wels ixila. 

imave wels kompaniam Caatara pirveli samomxmareblo kon-

ferencia. [1]

evropaSi geografiuli informaciuli sistemebis mimarT 

interesi maRali iyo, magram Crd. amerikis kontinentisgan 

gansxvavebiT pionerulma etapma naklebad produqtulad da 

STambeWdavad Caira. msoflioSi pirvel avtomatizirebul 

kartografiul sistemad didi britaneTis xelovnebis samefo 

akademiis kartografiul kolejSi d. bikmoris (D. Bickmore) 
mier 1964 wels Seqmnil sistemas miiCneven. geografiuli in-

formaciuli sistemebis kvleva-gamoyenebis sakiTxSi ki SvedeTi 

liderobda, sadac 70-ian wlebSi 12 gis proeqtis SemuSave-

ba-eqspluatacia mimdinareobda. Sveduri skolis Sromebi 

geoinformatikis sferoSi koncentrirebuli iyo samiwaTmoq

nax. 2. personaluri kompiuteri programuli produqtiT ArcInfo, 

1987 w. [19]-is mixedviT, gv. 2.
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medo-saaRricxvo gis-ebSi, kerZod, SvedeTis miwis monacemTa 

bankis Seqmnis mimarTulebiT, romelTa daniSnulebas miwis 

nakveTebis da uZravi qonebis aRricxvis avtomatizacia war-

moadgenda. SvedeTSi, iseve rogorc kanadaSi, geografiuli 

informaciuli sistemebis ganviTareba sainventarizacio 

amocanebs ukavSirdeboda, Tumca geoinformatikis sferoTi 

samecniero-kvleviTi koleqtivebis dainteresebam (SvedeTSi 

am mxriv liderobda lundis universiteti) Camoayaliba fun-

damenturi principebi, romelTac uzrunvelyves geografiuli 

informaciuli sistemebis viwro saaRricxvo-gamoyenebiTi da

niSnulebidan praqtikulad yvela sferoSi integracia. [1] 

[18]

80-iani wlebis dasawyisSi farTod vrceldeba qseluri 

sivrciTi geografiuli informaciuli sistemebi da bunebrivi 

resursebis informaciuli sistemebi, ramac gamoiwvia niada-

gis (BIS)-, geologiis (GEOLIS)-, ekologiuri (OELIS)-, landSaf

turi (LANIS)-, bunebrivi resurebis dagegmvis (CUMPLIS) da sxva 

informaciuli sistemebis gaCena.

gansxvavebuli Tematikis informaciuli sistemebis gav

rcelebis periodSi aSS-Si Seiswavles geografiuli in-

formaciuli sistemebis sxvadasxva sferoSi gamoyenebis 

SesaZleblobeba. 70-iani wlebis bolos saerTaSoriso 

geografiuli kavSiris egidiT Sesrulda gamoyenebiTi 

gis da im programuli saSualebebis inventarizacia, rom-

lebic uzrunvelyofdnen sivrciT monacemebTan, ele-

qtronul grafikasa da kartografisTan muSaobs. 1981 

wels es samuSao d. marblis (D. Marble) redaqtorobiT ga-

mocemuli samtomeuliT „programuli uzrunvelyofa 

sivrciTi informaciis damuSavebisTvis“ dasrulda. [5] 



42

analizma aCvena, rom im dros arsebuli gis programuli 

moTxovnebi srulad ver akmayofilebda zogad moTxovnebs. 

Sedegad gaCnda axali, e. w. „hibriduli“ informaciuli 

sistemebi, romlebsac SeeZloT erTdroulad rogorc 

rastrul, ise veqtorul informaciasTan muSaoba. [17] [16] 

cxrili 1.

kompiuteruli grafikis da geoinformaciuli sistemebis  

ganviTareba. [17]-is mixedviT, gv. 7.

wlebi grafika geometria gis

1950-
1960

veqtoruli 
anu xazovani 
grafika.

martivi geometri-
uli algoriTmebi, 
karkasuli modelebi.

cifruli kartografiebis 
gamoyenebis mcdeloba, 
adgilmdebareobis cifruli 
modelebis ganviTareba 
masaCusetsis teqnologiur 
institutSi.

1960-
1970

interaqtiuri 
kompiuteruli 
grafika.

aproqsimaciuli 
modelebi mrudebisa 
da poligonebis
Tvis, geometriuli 
programirebis enebis 
ganviTareba.

gamosaxulebis cifruli da-
muSavebis SemoReba, sivrcis 
cifruli modelebis gamoye
neba. gis-is Seqmna kanadaSi.

1970-
1980

rastruli 
grafika, 
standartebi, 
animacia da 
kompiuteruli 
TamaSebi.

sivrciT obieqtebze 
warmodgenis ganviTa-
reba, geometriuli 
algoriTmebis kom
leqsuri warmodgena.

miwis informaciuli siste-
mebis, miwis kartografirebis 
avtomaturi sistemebis, sain-
Jinro (CAD) kartografiis, 
cifruli fotogrammetris 
SemuSaveba.

1980-
1990

kognituri 
(moZravi) 
kompiuteruli 
grafika, 
kompiuteruli 
xedva (televi-
ziis analogiu-
rad).

geometriuli mona-
cemebis da meTodebis 
banki, logikuri 
sistemebi, standar-
tizacia, pirdapiri 
wvdomis sivrciTi 
meTodebi.

bunebrivi resursebis 
qseluri informaciuli 
sistemebis ganviTareba, miwis 
informaciuli sistemebis 
intensiuri ganviTareba.

1990-
2000

kompiuteruli 
grafikis 
farTo gamoye
neba, piqtog
ramuli meniu 
da ekrani.

informaciuli 
sistemebis standar-
tizaciis gagrZeleba, 
monacemebis obieq-
tur-orientirebuli 
bankebi.

hibriduli gis-ebi, cifruli 
fotografmmetriuli sa-
muSao sadgurebi, monacemebis 
avtomatizirebuli Segrove-
ba gps -s (GPS) is gamoyenebiT.
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geografiuli informaciuli sistemebis Teoriis ganviTa-

rebas saerTaSoriso kartografiuli sazogadoebac (ICA) 
uwyobda xels. 1982 wels q. varSavaSi Catarebuli 11-e saer-

TaSoriso konferenciis Semdeg geografiuli informaci-

uli sistemebi calke Tematikad gamoiyo da mas Semdeg gis-is 

problemebi regularulad ganixileba am seqciaSi. [18]

1985 wels aSS-s armiis kvleviTma laboratoriebma Sei-

muSaves rastruli formatis resursuli analizis geografi-

uli sistema „grassi“ (GRASS-Geographic Resources Analysis Support 
System), romelic „iuniqsis“ (Unix) operaciul sistemaze fun-

qcionirebda. [16]

1986 wels q. niu iorkSi, renseleris politeqnikuri uni-

versitetis studentebma organizacia „mepinfo korporei-

Seni“ (MapInfo Corporation) daafuZnes, romelTa Tavdapirveli 

mizani personaluri kompiuterisTvis iafasiani kartografi-

uli programuli uzrunvelyofis Seqmna iyo. 90-ian wlebSi 

kompaniam mniSvnelovan warmatebas miaRwia veqtoruli gis 

programuli produqtebis SemuSavebaSi da cnobil kompania 

„esrisTanac“ (ESRI) ki daiwyo konkurencia. 1987 w. klarkis 

universitetSi r. isTmenis (R. Eastman) xelmZRvanelobiT 

SeimuSaves rastruli gis „idrisi“ (IDRIS), romelmac aseve 

popularobas miaRwia msoflio masStabiT.

90-ian wlebSi ganviTarda iseTi geografiuli informaci

uli sistemebi, romlebic uzrunvelyofdnen informaciis op-

eratiulad gacvlas qselSi. monacemebis Sesagroveblad sul 

ufro xSirad gamoiyeneboda axali, cifruli xelsawyoebi. 

amave periodSi mkvidrdeba globaluri pozicionirebis siste-

ma - gps (Global Positioning System – GPS),  - revoluciuri sistema 

zusti geodeziuri monacemebis umokles droSi misaRebad.
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nax. 3. moldaveTis meyurZneobis seqtorisTvis bunebrivi piro-

bebis Sefasebis ruka, Sesrulebuli anbanur-cifrul sabeWd 

mowyobilobaze. [18]-is mixedviT, gv. 34.
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Tanamedrove epoqaSi programuli da aparatuli SesaZ

leblobebis swrafad mzardi saSualebebidan gis-is ganviTa-

rebisTvis aRsaniSnavia geografiuli (sivrciTi) informaciis 

samganzomilebiani (3 Dimension – 3D) modelebis Seqmna, aseve 

geografiuli informaciuli sistemis saSualebiT garemos 

parametrebis da maTze moqmed faqtorebs Soris urTierT

kavSiris dadgena. [17]

geografiuli informaciuli sistemebis ganviTarebis 

analizi aCvenebs, rom aSS da kanada udavo liderebi arian 

gis Seqmnasa da gamoyenebaSi. meoce saukunis 80-iani wlebidan 

am qveynebSi 1000-ze meti sxvadasxva daniSnulebis geografi-

uli informaciuli sistema dainerga. Sedegad dRes farTodaa 

gavrcelebuli avtomatizirebuli kartografiuli da geo-

informaciuli teqnologebi, romelTac warmatebiT iyeneben 

qalaqdagegmarebis, komunalur samsaxurebSi, tyeebis, soflis 

meurneobis, Tevzis resurebis marTvisTvis, topografiul 

kartografiaSi, sazRvao, sanavigacio da hidrografiuli 

rukebis SeqmisTvis, sagzao-sainJinro proeqtirebisTvis da 

sxv. [16] [1]

ssr kavSirSi geografiuli informaciuli sistemebi 

pirvelad estoneTSi, tartus universitetis da estoneTis 

geografiuli sazogadoebis mier organizebul konferenci-

aze („geoinformatikis problemebi“) ganixiles 80-iani wlebis 

dasawyisSi. 1985 wels estonelma geografebma moawyves pirve-

li skola-seminari geoinformatikaSi Temaze „geografiuli 

informaciuli sistemebis Seqmna da funqcionireba“. avtoma

tizirebuli kartografiis, geoinformatikis Teoriis da 

teqnologiis ganviTarebisTvis arsebiTi roli Seasrula 

moskovis saxelmwifo universitetis mier imave 1985 wels 
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organizebulma sakavSiro konferenciam „avtomatizacia 

Tematur kartografiaSi“ [17]

saqarTveloSi geografiuli informaciuli sistemebi 

saTaves, msoflio praqtikis Sesabamisad, sauniversiteto 

kvlevebidan iRebs. Tbilisis saxelmwifo universitetis 

aerokosmosuri meTodebiT garemos Seswavlis samecniero-

kvleviTi laboratoria me-20 saukunis 90-iani wlebis dasaw

yisSi pirveli organizacia iyo, sadac geografiul monacemebs 

gis programuli uzrunvelyofis saSualebiT amuSavebda. 

laboratoriis xelmZRvaneli prof. n. beruCaSvili faqtiu-

rad geografiuli informaciuli sistemebis saqarTveloSi 

danergvis ideis avtori da ganmaxorcielebelia. manamde, 

80-ian wlebSi, Tsu-s kartografia-geodeziis kaTedraze mim

dinareobda sxvadasxva Tematikis kompiuteruli rukebis Seqm-

na, risTvisac „neoqronis“ (NeoChron), „degasis“ (DEGAS) da sxv. 

programul produqtebs iyenebdnen. 1991-1993 wlebSi aRniS-

nul kaTedraze „mapinfos“ (Mapinfo) bazaze Seiqmna 1:200 000 

sabazo masStabis saqarTvelos bunebriv-administraciuli 

geoinformaciuli sistema, romelic TiTqmis 5 wlis ganmav-

lobaSi erTaderTi xelmisawvdomi cifruli safuZveli iyo. 

garemosdacviT geografiul informaciul sistemebs Soris 

upirvelesad aRsaniSnavia landSaftTmcodneobis Teoriul 

koncefciebze dafuZnebuli saqarTvelos geoinformaciuli 

sistema, romlis mizanic landSaftebis dRe-Ramuri mdgoma

reobis (steqsi) da landSaftur-geofizikuri maxasiaTeble

bis Sesaxeb informaciis damuSaveba warmoadgenda. [16] [20] [21]

kidev erT, martyofis geografiul informaciuli siste-

mas SedarebiT martivi struqtura gaaCnda. martyofis gis 

amuSavebda bunebrivi teritoriuli kompleqsebis da steq
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sebis Sesaxeb informacias. misi saSualebiT ganxorcielebu-

li eqsperimentebi mniSvnelovani Teoriuli safuZveli gaxda 

sxva geografiuli informaciuli sistemebis (saqarTvelos da 

kavkasiis gis-ebi) SeqmnisTvis. kavkasiis geografiuli infor-

maciuli sistema gankuTvnili iyo xangrZlivi (10 weliwadze 

meti) savele informaciis maTematikuri da statistikuri 

damuSavebisTvis. am masalebis mixedviT xdeboda rukebis da 

sxva grafikuli masalebis Sedgena. kavkasiis gis-Si informa-

ciis organizacia iZleva axali monacemebis damatebis, ker-

Zod, monacemTa da codnis bazebis gafarToebis saSualebas, 

rac erT-erT mniSvnelovan Rirsebas warmoadgens.

geografiuli informaciuli sistema „Savi zRva“ Seiqmna 

specialurad Savis zRvis ekologiuri problemebis gadaW-

risTvis. garemos SenarCunebis erovnuli fondis (Global 
Environmental Facilities) SemuSavebuli programis mixedviT 

gis Sedgeboda 7 blokisgan: geografiis, geologiis, meteo-

rologiis, fizikuri okeanografiis, biologiis, qimiuri 

okeanografiisa da dabinZurebis, Tevzis resursebisgan. gis-

is „Savi zRva“ miznobriv auditoriad moazreboda yvela 

dainteresebuli momxmarebeli (saxelmwifo struqturebi, 

samecniero-kvleviTi institutebi, saswavlo dawesebule-

bebi da sxva). 

geografiuli informaciuli teqnologiis ganviTarebis 

momdevno etapi daaxloebiT 1998 wlidan iwyeba. rodesac 

geografiuli informaciuli sistemebis gamoyeneba sxvadasxva 

saxelmwifo (geografiis da geofizikis institutebi, navTo-

bisa da gazis korporacia, statistikis departamenti da sxv.) 

da kerZo organizaciebma daiwyes. aRniSnul procesebs biZgi 

saxelmwifo iniciativebma da qveyanaSi ucxouri kapitalis 
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zrdam misca. am periodis yvelaze seriozuli proeqti miwis 

kadastria. [21]

saqarTvelos miwis kadastris saxelmwifo departamentma 

1996 wlisTvis SeimuSava kadastris da registraciis erTiani 

koncefcia. Semdgom wlebSi es saxelmwifo mniSvnelobis sak-

maod xangrZlivi da moculobiTi proeqti ucxouri donori 

organizaciebis daxmarebiT (WB, GTZ, USID da sxv.) ganxorciel-

da. miwis kadastri, koncefciis Sesabamisad mTlianad emyare-

boda gis teqnologias (veqtoruli rukebis Sedgena, cifruli 

orTofotoebis damzadeba, savele sakadastro samuSoebis Ca

tareba maRali sizustis gps (GPS) xelsawyoebis gamoyenebiT, 

sakadastro da saregistracio monacemebis bankis Seqmna da 

sxv.). proeqtis farglebSi yuradReba daeTmo Tanamedrove ma-

terialur-teqnikuri bazis Seqmnas da personalis momzadebas. 

sakadastro monacemebiT daifara saqarTvelos mTeli teri-

toria (tyiani masivebis garda, sadac ori gamosaxulebis gada-

farvisas, wertilebis avtomaturi SerCevis procedura ver 

moxerxda). dagrovili sawyisi informaciis safuZvelze, aero-

suraTebisa da miwis nakveTebis veqtorizaciiT standartuli 

komerciuli programuli uzrunvelyofis ArcGis gamoyenebiT 

Seiqmna saqarTvelos erTiani sakadastro geografiuli in-

formaciuli sistema da 1:1000 masStabis sakadastro rukebi.

am droisTvis uZravi qonebis kadastris mimarTulebas saqa-

rTvelos iusticiis saministros sajaro reestris saagento 

xelmZRvanelobs. 2006-2007 wlebidan SemuSavebuli uaxlesi 

informaciuli teqnologiebis koncefciis safuZvelze mim-

dinareobs mZlavri sakomunikacio qselis da gis serverebis 

Seqmna. aseve veb teqnologiebzea dafuZnebuli uZravi qonebis 

registraciis onlain servisis danergva.
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90-ian wlebSi saqarTveloSi ZiriTadad kompaniis 

„mepinfo“ (MapInfo) programuli produqti gamoiyeneboda. 

SemdgomSi farTod gavrcelda mTels msoflioSi aprobire-

buli sxva gis da distanciuri zondirebis masalebTan (ESRI, 
EDRES) samuSao Tanamedrove programuli produqtebi, aseve 

cifruli fotogrammetriis teqnologia. [16] [20]

geoinformaciuli teqnologiis mzardma ganviTarebam 

qalaqdagegmarebasa da urbanistikaSic SeaRwia. 21-e sau-

kunis dasawyisidan muSavdeboda istoriuli dasaxlebuli 

adgilebis sakvlevi da dagegmarebis pilot-proeqtebi. sa-

muSaos ZiriTadi mizani geografiuli informaciuli sis-

temebis saSualebiT ama Tu im teritoriis da calkeuli 

Zeglis realuri mdgomareobis dadgena iyo. 

mocemuli amocanis ganxorcielebisas gis sakonsultacio 

organizaciam „geografiki“ pilot proeqtis „gis-Tbilisi“ 

Sesasruleblad moamzada msxvilmasStabiani reliefis cifru-

li modeli (komerciuli gis-is „arqinfo“ (ArcInfo) gamoyenebiT) 

da arqiteqturuli nagebobebis samgazomilebiani gamosaxu

lebebi (sainJinro programis „autoqadi“ (AUTOCAD) gamoye

nebiT), xolo maTi zusti SejerebisTvis gamoiyenes cifruli 

simaRliTi modeli da kosmosuri suraTebi. garda vizualuri 

masalisa, proeqtis atributul monacemebSi asaxavdnen yvela 

nagebobis tips, mdgomareobas, arqiteqturul Rirebulebas, 

gamoyenebul saSen masalas, aSenebis TariRs da sxv. [22]

2005-2006 wlebSi geografiuli informaciuli sistemebi 

q. Tbilisis satransporto sferos mosawesrigeblad gamoiye

nes. misi saSualebiT Sefasda municipaluri transportis 

sivrciTi ganawileba da moZraobis intensivoba, gamov-

linda paraleluri marSrutebi, ganisazRvra moZraobis 
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intensivoba, aseve - yvelaze gadatvirTuli, avtosagzao 

SemTxvevebis mxriv yvelaze saSiSi adgilebi da sxv. miRebu-

li informaciis safuZvelze Sesabamisma organoebma dageg-

mes satransporto moZraobis mowesrigebis RonisZiebebi. 

analogiuri meTodika q. baTumSic gamoiyenes. [23]

saqarTveloSi bolo dros matulobs kerZo seqtorSi 

geografiuli informaciuli teqnologebis gamoyenebis 

maCvenebeli. garda mTeli qveynis masStabiT gavrcelebuli 

saregistracio kompaniebisa, romlebic momxmareblebs ko-

merciul safuZvelze qonebis marTvaSi daxmarebas azomviTi 

naxazebis, eleqtronuli dokumentebis momzadebis da sxva 

saxiT uweven, qveyanaSi funqcionirebs aseve ramdenime msxvi

li komerciuli struqtura, romlebic muSaoben monacemTa 

bazebis, cifruli kartografiuli masalebis Seqmnaze, aseve 

amuSaveben arqiteqturul, urbanistikul, garemosdacviT 

da sxva saxis proeqtebs. [20]

 
geografiuli informaciuli sistemebis 

 ganviTarebis istoria 
(reziume)

me-20 saukunis 60-70-ian wlebSi samTavrobo da samecniero-

kvleviTi organizaciebis saWiroebis Sedegad Seqmnili geog

rafiuli informaciuli sistemebi dRemde mniSvnelovnad 

ganviTarda. eleqtronuli gamomTvleli manqanebis (kom-

piuteruli teqnikis) progresis garda, maTze didi gavlena 

momijnave mecnierebis (kartografiis, geodeziis, distan-

ciuri zondirebis, maTematikis, statistikis da sxv.) kom-

piuterizaciamac Seuwyo xeli.
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erT-erTi pirveli geografiuli informaciuli siste-

ma ara romelime sabunebismetyvelo mecnierebis, aramed 

statistikuri monacemebis damuSavebis mizniT Seqmna. aSS-s 

mosaxleobis aRweris biuros, romelmac aRniSnuli proeqti 

ganaxorciela, didi wvlili miuZRvis gis principuli proble-

mebis gadaWrasa da zogadad mis popularizaciaSi. am orga-

nizaciis specialistebma SeZles obieqtebs Soris sivrciTi 

urTierTobis gansazRvris sqemis anu topologiuri urTi

erTobis realizacia da praqtikuli gamoyeneba. 70-iani 

wlebis dasawyisidan am formatis (GBF-DIME Geographic Base 
File, Dual Independent Map Encoding) rukebi Seiqmna aSS-s yvela 

qalaqisTvis.igive periodSi fexs ikidebs miwis informaci-

uli sistemebi. 

kompiuteruli grafikis problemebis kvlevaSi har-

vardis universitetis kompiuteruli grafikis da sivrciTi 

analizis laboratoria CaerTo, romlis mier SemuSavebuli 

programuli produqti „simepi“ (SYMAP) saSualebas aZlevda 

momxmarebels daemuSavebina rogorc sivrciTi - ise statis-

tikuri monacemebi. aseTi informaciis safuZvelze Sedgenili 

rukebi primitiul Sav-TeTr sabeWd mowyobilobebze ibeW

deboda. sxva programebidan aRsaniSnavia „siemveu“ (SYMVU, 

samganzomilebiani gamosaxulebisTvis) da „gridi“ (GRID, 
rastrul ujredebTan samuSaod). programis es nakrebi 70-

iani wlebSi gardaiqmna „polivertad“ (POLYVRT)-ad, xolo 

Semdeg - veqtorul grafikaze dafuZnebul kompleqsur prog

ramul paketad „odisei“ (ODYSSEY).
1963-1971 wlebSi kanadaSi pirveli regionaluri msxvi

li universaluri geografiuli informaciuli sistemis 

idea warmatebiT ganxorcielda. qveynis miwis resurebis  
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inventarizaciis sistemisTvis im droisTvis arsebuli 

yvelaze Tanamedrove aparatura da teqnologiebi gamoiye

nes. cifrul arqivSi Senaxuli 100-ze meti Tematikis rukis

Tvis sruliad axali: poligonebis farTobebis avtomaturi 

gansazRvris da zeddebis ganxorcieleba iyo SesaZlebeli. 

kanadis gis-is safuZvelze miiRes erovnuli topografiuli 

monacemTa bazis standarti, romelic moicavda terminolo-

giur leqsikons, monacemebis aRweris, modelis formirebis 

wesebs, sizustis mimarT moTxovnebs. sakoordinato sistemebs, 

proeqciis aRweras da sxv.

1969 wels aSS-Si sakonsultacio miznebisTvis da-

fuZnebulma kompaniam „esri“ (ESRI) male sakuTari programu

li uzrunvelyofis Seqmna daiwyo. pirvelma komerciulma 

gis „arqinfo“ (ARC/INFO) dRis sinaTle 1981 wels ixila. 

imave wels kompaniam Caatara pirveli samomxmareblo kon-

ferencia.

geografiuli informaciuli sistemebiT evropaSic iyvnen 

dainteresebulebi. msoflioSi pirvel avtomatizirebuli 

kartografiul sistemad didi britaneTis xelovnebis samefo 

akademiis kartografiul kolejSi d. bikmoris (D. Bickmore) 
mier 1964 wels Seqmnil sistemas miiCneven, zogadad geografi-

uli informaciuli sistemebis kvleva-gamoyenebis sakiTxSi 

ki SvedeTi liderobda, sadac 70-ian wlebSi 12 gis proeqtis 

SemuSaveba da eqspluatacia mimdinareobda.

80-iani wlebidan farTod viTardeba qseluri sivrciTi - 

da bunebrivi resursebis informaciuli sistemebi, (niadagis 

(BIS)-, geologiis (GEOLIS)- ekologiuri (OELIS)-, landSaf-

turi (LANIS)-, bunebrivi resurebis dagegmvis (CUMPLIS) da 

sxva). gansxvavebuli Tematikis informaciuli sistemebis 
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gavrcelebis periodSi aSS-Si Seiswavles geografiuli 

informaciuli sistemebis sxvadasxva sferoSi gamoyenebis 

SesaZleblobeba. analizma aCvena, rom im dros arsebuli gis 

programuli moTxovnebi srulad ver akmayofilebda zogad 

moTxovnebs. Sedegad gaCnda axali, e. w. „hibriduli“ infor-

maciuli sistemebi, romlebsac SeeZloT erTdroulad ro-

gorc rastrul, ise veqtorul informaciasTan muSaoba.

1985 wels aSS-Si „iuniqsis“ (Unix) operaciul siste-

maze momuSave rastruli formatis resursuli analizis 

geografiuli sistema „grasi“ (GRASS) SeimuSaves. 1986 

wels renseleris politeqnikuri universitetis studen-

tebis mier dafuZnebulma organizaciam „mepinfro korpo-

reiSenma“ (MapInfo Corporation) warmatebuli veqtoruli gis 

programuli produqti warmoadgina. 1987 w. klarkis uni-

versitetSi r. isTmenis (R. Eastman) xelmZRvanelobiT Seimu

Saves rastruli gis „idrisi“ (IDRIS). Tanamedrove epoqaSi 

geografiuli informaciuli sistemebisTvis aRsaniSnavia 

geografiuli (sivrciTi) informaciis samganzomilebiani (3 
Dimension – 3D) modelebis Seqmnis SesaZlebloba, aseve geo-

grafiuli informaciuli sistemis saSualebiT garemos 

parametrebis da maTze moqmed faqtorebs Soris urTierT-

kavSiris dadgena.

ssr kavSirSi geografiuli informaciuli sistemebi 

pirvelad estoneTSi, tartus universitetis da estoneTis 

geografiuli sazogadoebis mier organizebul konferenci-

aze („geoinformatikis problemebi“) ganixiles 80-iani wlebis 

dasawyisSi. 1985 wels estonelma geografebma moawyves pirve-

li skola-seminari geoinformatikaSi Temaze „geografiuli 

informaciuli sistemebis Seqmna da funqcionireba“ xolo 
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moskovis saxelmwifo universitetma warmatebiT Caatara 

sakavSiro konferencia „avtomatizicia Tematur kartog

rafiaSi“.

saqarTveloSi geografiuli informaciuli sistemebi sa-

Taves, msoflio praqtikis Sesabamisad, sauniversiteto 

kvlevebidan iRebs. Tbilisis saxelmwifo universitetis 

aerokosmosuri meTodebiT garemos Seswavlis samecniero-

kvleviTi laboratoria me-20 saukunis 90-iani wlebis dasawyis-

Si pirveli organizacia iyo, romelic geografiul monacemebs 

gis programuli uzrunvelyofis saSualebiT amuSavebda. lab-

oratoriis xelmZRvaneli prof. n. beruCaSvili ki faqtiurad 

geografiuli informaciuli sistemebis saqarTveloSi dan-

ergvis ideis avtori da ganmaxorcielebelia. manamde, 80-iani 

wlebidan aRniSnul kaTedraze, „neoqroni“ (NeoChron), „degasi“ 

(DEGAS) da sxv. programul produqtebis gamoyenebiT mimdin-

areobda sxvadasxva Tematikis kompiuteruli rukebis Seqmna. 

1991-1993 wlebSi imave kaTedraze `mepinfos~ (Mapinfo) bazaze 

Seiqmna 1:200 000 sabazo masStabis saqarTvelos bunebriv-ad-

ministraciuli geoinformaciuli sistema, romelic TiTqmis 

5 wlis ganmavlobaSi erTaderTi xelmisawvdomi cifruli 

safuZveli iyo. iqve Seiqmna landSaftmcodneobis Teoriul 

koncefciebze dafuZnebuli saqarTvelos geoinformaciuli 

sistema, martyofis geografiuli informaciuli sistema, ka-

vkasiis geografiuli informaciuli sistema, geografiuli 

informaciuli sistema „Savi zRva“.

me-20 saukunis meore naxevridan daiwyo geoinformaci-

uli teqnologiis ganviTarebis momdevno, ufro seriozuli 

etapi. aRniSnul procesebs biZgi saxelmwifo iniciativebma 

da qveyanaSi ucxouri kapitalis zrdam misca. yvelaze se-
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riozuli proeqti, romelic am periodSi ganxorcielda 

aris miwis kadastri. igi koncefciis Sesabamisad mTlianad 

gis teqnologias emyareboda. (veqtoruli rukebis Sedgena, 

cifruli orTofotoebis damzadeba, savele sakadastro sa-

muSoebis Catareba maRali sizustis gps (GPS) xelsawyoebis 

gamoyenebiT, sakadastro da saregistracio monacemebis ban-

kis Seqmna da sxv.).

geografiul informaciul sistemebs warmatebiT iyene-

ben qalaqdagegmarebasa da urbanistikaSi, satransporto, 

garemosdacviT, logistikur da sxva sferoSi.

sakontrolo SekiTxvebi II TavisTvis
•	 romeli organizaciebi iyvnen Tavdapirvelad geografi-

uli informaciuli sistemebis Seqmnis iniciatorebi?

•	romeli qveynis da romelma organizaciam gamoiyena 

eleqtronuli kartografireba statistikuri monace-

mebis damuSavebisTvis?

•	romelia am organizaciis mier warmatebiT gadaWrili 

teqnikuri problema, romelic dRemde farTod gamoi-

yeneba?

•	ra upiratesoba gaaCnda harvardis universitetis kom-

piuteruli grafikis da sivrciTi analizis laborato-

riis mier SemuSavebul programul produqts SYMAP?

•	aRwereT kanadis geografiuli informaciuli siste-

mis SesaZleblobani.

•	rogori sistemaa hibriduli informaciuli sistema?

•	 CamoTvaleT geografiuli informaciuli sistemebis 

ganviTarebis istoriisTvis mniSvnelovani organizacie-

bi da maT mier Seqmnili programuli produqtebi.
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•	saqarTveloSi romeli organizaciam Seqmna pirveli 

geografiuli informaciuli sistema?

•	daasaxeleT saqarTveloSi pirvel etapze Seqmnili 

geografiuli informaciuli sistemebi.

•	ra periodidan iwyeba saqarTveloSi pirobiTad geog

rafiuli informaciuli sistemebis ganviTarebis 

momdevno etapi da romeli mniSvnelovani proeqtebis 

ganxorcielda mis dros?
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III Tavi. dedamiwis zoma da forma

dedamiwa galaqtikaSi „irmis naxtomi“ Semavali mzis siste-

mis sididiT me-5 planetaa, romlis moculobac 1,08x1012  km, 

xolo wona - 5,97x1024 kg-ia. zedapiris farTobi - ≈ 510 mln. km.2. 

aqedan 361,1 mln. km.2 ukavia msoflio okeanes (70.8%), xmeleTs - 

149,1 mln. km.2 (29,2 %). xmeleTis saSualo simaRlea 875 m., okeanis 

saSualo siRrme - 3800 m., umaRlesi mwvervali: everesti (jo-

molungma) - 8848 m. uRrmesi wertili: marianis Rrmuli - 11022 m. 

ekvatoris sigrZe - 40 075,696 km. [1]

dedamiwas urTulesi agebuleba aqvs. misi wiaRis Sesaxeb 

Tanamedrove mecnierebasac ki ara aqvs zusti monacemebi. 

dedamiwis Sinagan struqturas geologebi da geofizikosebi 

pirdapiri da iribi meTodebis gamoyenebiT ikvleven. pirda-

pirs uwodeben meTodebs, romlebic samTo qanebs da struq-

turas bunebriv gaSiSvlebebSi (sanapiro xazi, xevebi, mTis 

ferdobebi da sxv.) an xelovnur damuSavebebSi (sadazvervo 

Txrilebi, karieri, WaburRili da sxv.) Seiswavlian. 

iribi meTodebiT (seismuri, gravimetriuli, geoTer-

muli, eleqtromagnituri da sxv.) dedamiwis wiaRis Sesa

xeb informacias Teoriuli kvlevebis safuZvelze iReben. 

Tanamedrove mecnieruli SexedulebiT dedamiwa sami msxvi-

li struqturuli erTeulisgan Sesdgeba: dedamiwis qerqi 

(siRrme 30 km-mde), mantia (30-2700 km. siRrme) da birTvi 

(2700-6731 km. siRrme). maT Soris ki gamoyofen 2 aTeulamde 

sxvadasxva Sres. [24] [25]

kacobriobas yovelTvis ainteresebda dedamiwis Sesaxeb 

cnobebi, magram Tavdapirvelad maTi Tvalsawieri ZiriTa-

dad sabinadro adgilebis mimdebare teritoriebiT iyo Se-

mosazRvruli. mogvianebiT, rodesac adamianebma sxvadasxva  
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mizezebiT mogzauroba daiwyes, dedamiwis calkeuli nawilebis 

Sesaxeb informaciam nel-nela, „Tavis Tavad“ iwyo dagroveba. 

zogadsakacobrio progresma am usistemo da mouwesrigebel 

masalebs Soris urTierTkavSiris dadgena ganapiroba, Tundac 

erTi punqtidan meoreSi mogzaurobisas orientaciis, manZi-

lis gansazRvris da sxva praqtikuli daniSnulebiT.

antikur periodSi, Zvel berZnebs dedamiwis formis 

da zomis Sesaxeb sxvadasxva Teoria hqondaT SemuSavebuli. 

Tavdapirvelad „oikumena“ (imdroindeli msoflios cnobi-

li nawili) wyliT SemosazRvruli brtyeli da mrgvali sam

yaro iyo. 

pirveli adeqvaturi azri dedamiwis Sesaxeb piTagoras 

ekuTvnis. maTematikos piTagorasTvis yvelaze srulyofili 

figura sfero iyo. misi azriT RmerTebi samyaros saukeTeso 

formiT Seqmnidnen da es saukeTeso forma sfero iqneboda. 

ideam daaxloebiT erTi saukunis Semdeg aristoteles mxar

daWera moipova. misi gamoTvlebiT dedamiwis garSemoweri-

loba 400 000 stadioni - ≈60 000 km. unda yofiliyo.

cnobili moazrovneebis Sexedulebebs yvela ar izia

rebda. magaliTad Zveli samyaros aseve cnobili mecnieris 

anaqsimenes warmodgeniT samyaro oTxkuTxedi iyo. amisda 

miuxedavad dedamiwis sferulobis idea imdenad farTod 

gavrcelda, rom mecnierebi misi zomebis dadgenas aqtiu-

rad cdilobdnen: platonma dedamiwis garSemoweriloba 

≈64 000 km-ad, xolo arqimedem ≈48 000 km-ad Seafasa. orive 

SemTxvevaSi zomebi subieqturi warmosaxviT iyo nakarna

xevi.

Zv. w. aR. III- II saukuneSi cnobilma berZenma mecnierma da fi-

losofosma eratosTenem Seqmna dedamiwis sferos SualobiTi 
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gazomvis geometriuli xerxi (sagraduso gazomvebi), romlis 

daxmarebiTac egviptis or qalaqSi: q. sianasa (dRevandeli q. 

asuani) da aleqsandriaSi, zafxulis mzebudobis periodSi 

mzis sxivebis dacemis kuTxeebis safuZvelze SesaSuri si-

zustiT gamoTvala dedamiwis garSemoweriloba - 250 000 

stadioni (≈40 000 km).1

eratosTenes Sromebi sakvanZo wertili aRmoCnda dedami-

wis Semswavleli mecnierebebisTvis. man pirvelma Seadgina 

msoflios im droisTvis cnobili nawilebis ruka. eratosTe-

nem dedamiwis aRwerilobis gadmocemas da Tavisi kvlevis 

Sedegebs „geografia“ uwoda, rac berZnulad „dedamiwis 

aRweras“ niSnavs. eratosTene, rogorc antikuri xanis sxva 

mecnierebi, „geografiaSi“ dedamiwis grafikul aRwerilo-

bas (rukas) gulisxmobda. [7]

ekvatoris gamoTvlas sxvebic cdilobdnen. posedonma sa-

kuTari astronomiuli gamoTvlebis safuZvelze dedamiwis 

garSemowerilobad jer 38 624 km. gansazRvra, meTodolo-

giis da gamoTvlebis gadamowmebis Semdeg ki Zvelma berZen-

ma filosofosma dedamiwis zust zomad ≈29 000 km. miiCnia. 

swored es ukanaskneli ricxvi gaxda mTel msoflioSi cno-

bili ptolomes (ptolomeosi) wyalobiT. ptolomes mier 

Sedgenili rukebi TiTqmis gvian Sua saukuneebamde kartog

rafirebis etaloni iyo. albaT swored am ricxviTi mona-

cemebis gavleniT fiqrobda kolumbi, rom azia mxolod 

5000-6000 km-iT iyo daSorebuli evropisagan. dedamiwis 

zomebis xelaxla gansazRvris sakiTxi dRis wesrigSi mxolod 

1	 antikuri periodis sazomi erTeulis - stadionis - zusti zoma 
dReisTvis cnobili ar aris. amitom sxvadasxva wyaroSi eratosTenes mier 
gamoTvlili garSemoweriloba, 250 000 stadioni, ganzomilebis Tanamed
rove erTeulebiT gansxvavebulad aris Sefasebuli. mag. [7]-s mixedviT igi 
≈39 700 km-ia (gv. 15); xolo [26]-is mixedviT - 25 000 mili (40233 km. gv. 2).
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me-15 saukuneSi dadga da am problemis wamoweva cnobil 

flamandriel kartografs, g. merkators ukavSirdeba.

me-17 saukuneSi teleskopis, logariTmuli cxrilebis 

da triangulaciis meTodebis gamoyenebam, geodezia ro-

gorc mecniereba, gacilebiT win wawia. frangi pikaris da 

misi mimdevari kasinis dakvirvebiT erTi gradusiT gamosa

xuli dedamiwis rkali CrdiloeTSi ufro mokle iyo, vidre 

samxreTSi. am gamoTvlebis safuZvelze, kasinis daskvniT  - 

dedamiwas kvercxisebuli forma hqonda.

miRebuli Sedegebi frang da inglisel mecnierebs Soris 

seriozuli dapirispirebis mizezi gaxda. ingliselebi niu

tonis da heigenis Teoriuli dasabuTebis safuZvelze amtki

cebdnen, rom dedamiwis sferuli forma mcired SekuSuli 

unda yofiliyo. frangebi sakuTar gamoTvlebSi SesaZlo Sec-

domebs ver xedavdnen da dedamiwas mxolod kvercxiseburi 

formiT ganixilavdnen.

winaaRmdegobis aRmosafxvrelad safrangeTis mecniereba

Ta akademiam dedamiwis sxvadasxva wertilSi geodeziuri eqs-

pediciebi moawyo. perusa da CrdiloeT polaruli wris miRma 

Catarebuli gazomvebiT dadasturda niutonis varaudis sis-

wore (dedamiwis sferuli zedapiris odnavi Sebrtyelebis 

Sesaxeb). mas Semdeg dedamiwis kvercxiseburi formiT ganxilva 

dRis wesrigidan moixsna da planetis maTematikurad aRsawe

rad elifsoidis gamoyeneba daiwyo. aRniSnuli Sedegi, Tamamad 

SeiZleba iTqvas, revoluciur miRweva iyo geodeziisTvis. [26]

Sua saukuneebis bolos dawyebuli dedamiwis formis 

da zomis zustad gansazRvris procesi dRemde grZeldeba. 

dedamiwis formis da zomis dazusteba geodeziis amocanaa. 

geodezia swavlobs dedamiwis da mzis sistemis sxva plane
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tebis formas, amuSavebs dedamiwis zedapiris gazomvebis 

meTodebs misi gegmebze da rukebze gamosaxvis, aseve sainJin-

ro, sameurneo da sxv. miznebiT. [27] piTagoraseuli sferuli 

koncefcia aris martivi zedapiri, romlis maTematikurad 

gamosaxvac sakmaod iolia. dedamiwis formis kvlevam ki 

saqme seriozulad gaarTula. geodezistebis dakvirvebiT 

grZeli distanciebis da didi farTobebis gazomvebis dros 

garkveul uzustobebs hqonda adgili. rogorc aRmoCnda, 

dedamiwis wiaRSi nivTierebebis araTanabari ganawilebis 

da dedamiwis globaluri teqtonikuri deformaciis gamo 

planetas axasiaTebs garkveuli amozneqiloba da Cazneqi-

loba. [1] dedamiwis realur formasTan maqsimalurad miax-

loebul rTul figuras, 1873 wels germaneli mecnieris i. 

listingis winadadebiT geoidi ewoda. [28] geoidi - dedami-

wis saerTo saxis gamomxatveli warmodgeniTi figura - Se-

mosazRvrulia donebrivi zedapiriT. donebrivi zedapiri 

aris kontinentebis qveS okeaneebis urTierTSerwymamde 

gagrZelebuli wynar mdgomareobaSi myofi warmosaxviTi 

zedapiri, romlis gaswvrivac mizidulobis Zala yvelgan 

tolia da romlis mimarTac mizidulobis Zalis mimarTule-

ba yovelTvis perpendikularulia. [29] [2] [30]

msoflio okeanis zedapiri araTanabaria da mas sxvadasxva 

adgilas gansxvavebuli simaRle aqvs. amitom geoidis zeda-

piris meti sizustiT gansazRvrisTvis saSualo donebrivi 

zedapiris cneba Semoitanes, romelic gulisxmobs wynar 

mdgomareobaSi myofi msoflio okeanis zedapiris dones. 

maTematikurad gamosadegi sizustis misaRebad iyenebdnen 

xangrZlivi dakvirvebebis Sedegad miRebul raime sawyis 

wertils. aseT sawyis wertilad yofil ssr kavSirSi da 
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saqarTveloSi miRebul iyo kronSdantis futStokis nuli, 

romelic afiqsirebs baltiis zRvis saSualo dones. [1]

geoidi Tavisi metad rTuli figuridan gamomdinare, 

zusti maTematikuri gamoTvlebisTvis ar gamodgeba. mogvi-

anebiT gaCnda idea, rom geoidis nacvlad gamoyenebinaT 

kvazigeoidi. kvazigeoidi ganisazRvreba dedamiwis age-

bulebis hipoTezebis gaTvaliswinebis gareSe da mcired 

scdeba geoidis zedapirs (0-2 m.). mas Semdeg rac damtkicda, 

rom dedamiwa odnav Sebrtyelebulia polusebTan da amo-

berili - sadRac ekvatorTan, planetis formis maTematikur 

modelad mbrunavi elifsoidi miiCnies. mbrunavi elifsoi-

di aris sxeuli, romelic miiReba elifsoidis mokle RerZis 

garSemo brunviT. igi calsaxadaa gansazRvruli ori ganzo-

milebiT. geodezistebi SeTanxmebulebi arian gamoiyenon 

grZeli naxevarRerZi da Sekumuloba. dedamiwis zoma war-

modgenilia ekvatoruli radiusiT (grZeli naxevarRerZi), 

romelic a simboloTi aRiniSneba, xolo elifsoidi - Se-

kumSulobiT f, romelic aCvenebs ramdenad aris elifsoidi  

miaxloebuli sferul zedapirTan. f SekumSuloba aris ori 

nax. 4. dedamiwis realuri zedapirs, geoids da elifsoids Soris 

gansxvavebis principuli sqema. [28] da [31]-is mixedviT.

xmeleTimsoflio
okeane

geoidi

elifsoidi
normalis

mimarTuleba

Sveulis
mimarTuleba

dedamiwis
fiz. zedapiri

geoidis gadaxra
elifsoididan
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RerZis sigrZeebs Soris sxvaoba da gamoiTvleba umartivesi 

formuliT:

SekumSulobis maCvenebeli SeiZleba icvlebodes 0-dan 

1-mde. 0 niSnavs, rom orive RerZi tolia anu figura sferoa. 

dedamiwis SekumSuloba daaxloebiT 0.003353-is tolia. Se-

kumSuloba mcire parametria, amitom praqtikul saqmiano-

baSi misi gamosaxvisTvis iyeneben 1/f sidides.

sferoidis (romelic warmoadgens elifsoids mcire Se-

kumSulobiT) zomebi SeiZleba amoixsnas astronomiuli eqs-

centritetiT: [32]

wvrilmasStabiani rukebis Sesadgenad (>1:1000000) zog

jer sruliad sakmarisia dedamiwis sferod ganxilva. aseT 

masStabSi SeuZlebelia sferosa da elifsoids Soris 

sxvaobis SemCneva. ufro msxvili masStabis rukebisTvis 

saWiroa, rom dedamiwa ganixilebodes rogorc sferoidi an 

elifsoidi. [1] geodeziaSi damuSavebulia kidev samganzo-

milebiani elifsoidis modeli, maT gamoiyeneben arawesieri 

formis ciuri sxeulebis gamosasaxad. samganzomilebiani 

elifsoidi dedamiwisTvis gamoiyeneba mxolod zezusti 

geodeziur gamoTvlebis gasakeTeblad, amitom geografi-

uli informaciuli sistemebisTvis araaqtualuria. [33]

dedamiwis elifsoidis gamoTvlisas sxvadasxva mkvle

a bf
a
−

= form. 1

form. 2
2 2

2
2

a be
a
+

=
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vari sxvadasxva sawyis monacemebs da gamoTvlis meTodi-

kas iyenebda. Sedegad msoflioSi 2 aTeulamde elifsoidi 

dagrovda. yvelaze farTod gavrcelebuli elifsoidebis 

nusxa moyvanilia danarTSi (gv. 293). elifsoids tradici-

ulad gamomTvleli pirovnebis gvariT da gamoTvlis weliT 

aRniSnaven. konkretul elifsoids, rogorc wesi, planetis 

konkretul nawilze gamosayeneblad iTvlidnen.

saqarTveloSi, ruseTis imperiis zegavleniT me-19 sau-

kunis 80-ian wlebamde fineli astronomikis valbekis elif-

soidi iyo miRebuli. Semdegom ki zogjer beselis -, xolo 

zogjer klarkis elifsoids iyenebdnen. 1946 wlidan ssr 

kavSirSi savaldebulo gaxda f. krasovskis da a. izotovis 

monawileobiT gamoTvlili (1940) elifsoidis gamoyeneba, 

romelic „krasovskis elifsoidis“ saxeliTaa cnobili. misi 

parametrebia:

didi naxevarRerZi a=63788245 m, 

mcire naxevarRerZi b=6356863.0188 m. 

SekumSuloba f=298.3. [1]

a. b.

nax. 5. a.- sferosa da b. - sferoids (elifsoids) Soris gansxvavebis 

principuli sqema.
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saerTaSoriso elifsoidi pirvelad herefordma (Hayford) 
gamoTvala, xolo geodeziis da geofizikis saerTaSoriso kav-

Sirma igi saerTaSoriso miznebiT gamoyenebisTvis daamtkica. 

aRniSnuli organizaciis 1967 wlis Sexvedraze, Sveicari-

aSi miiRes axali elifsoidi GRS 67. es dazustebuli elif-

soidi ar cvlida saerTaSoriso (1924 wlis) elifsoids, 

magram misi gamoyeneba unda momxdariyo im SemTxvevaSi, Tu 

saWiro iqneboda maRali sizuste. 

Tanamedrove epoqaSi dedamiwis formis da zomis gansaz-

Rvris amocanebi iWreba ZiriTadad Tanamgzavruli geodezi-

uri sistemebis gamoyenebiT. kvlevis axali meTodebis da 

teqnikuri SesaZleblobis safuZvelze gaCenili axali hipo-

Tezebi, rom dedamiwis ekvatoric elifsi ufroa - vidre wre, 

farTo diskusiis sagani gaxda. kidev erTi hipoTezis Tanaxmad 

dedamiwa samxreT polusTan ufro SekumSulia da CrdiloeT 

polusTan ufro amozneqili. e.i. planetas odnav msxliseburi 

forma aqvs. Tanamedrove geodezia amuSavebs yvela saxis hipo-

Tezas da Teorias. [26] dedamiwis axali formis Teoriulad 

damtkicebamde an uaryofamde ki agrZelebs mbrunavi elif-

soidis gamoyenebas da elifsoidebs yofs or nawilad: saerTo 

dedamiwis elifsoidebad da referenc-elifsoidebad.

saerTo dedamiwis elifsoidi aris elifsoidi, romlis 

centri emTxveva dedamiwis simZimis centrs, xolo ekvato-

ris sibrtye - dedamiwis ekvatoris sibrtyes, elifsoidis 

zedapiris simaRleebis gadaxris kvadratebis jami minim

luria. saerTo dedamiwis elifsoidi miaxloebulia mTlia

nad dedamiwis zedapirTan.

elifsoids, romlis zedapirzec aisaxeba astronomiul-

geodeziuli samuSaoebis da topografiuli agegmvis masa-
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lebi, da romelic maqsimalurad aris miaxloebuli geoidis 

zedapirTan dedamiwis zedapiris garkveul nawilze, refe

renc-elifsoids uwodeben.

msoflio qveynebis umetesoba iyenebs saerTo dedamiwis 

elifsoids WGS-84 (World Geodetic System), xolo ruseTSi  – 

ПЗ 90 (Параметри Земли 1990 года).
geografiuli informaciuli sistemebis farTod gav

rcelebasTan erTad, ucxoenovani literaturis gavleniT 

zogierTi axali termini damkvidrda. maT Sorisaa „datu-

mi“. datumi gis araspecialisti momxmareblisTvis (samwu

xarod zogjer specialistisTvisac) sakmaod rTuli Temaa 

da xSirad iwvevs dabneulobas. inglisuri dasaxelebis 

Datum - qarTuli Targmani geodeziuri daniSnulebiT iqne-

ba - sakoordinato sistemebis safuZveli, xolo zogadad 

geografiaSi ki donebriv zedapirs an nulovan zedapiris 

aRniSnavs. ([34], gv. 77) rogorc ukve aRvniSneT, sferoidi 

(elifsoidi) aRwers dedamiwis maTematikurad gamosaye

nax. 6. geodis, saerTo dedamiwis elifsoidis da  

referenc-elifsoidis principuli sqema. [31]-is mixedviT, gv. 198.

geoidi

saerTo
dedamiwis
elifsoidi

referenc
elifsoidi

saukeTesod
gamosaxuli
teritoria
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nebel figuras. datumi ki gansazRvravs Tavad am sferoidis 

(elifsoidis) mdebareobas dedamiwis centris mimarT. sxva 

sityvebiT rom vTqvaT, datumi warmoadgens dedamiwis zeda-

pirze obieqtebis mdebareobis gansazRvris sistemas. igi 

erTdroulad aRwers sferoids (elifsoids), mis mdebareo-

bas dedamiwis centris mimarT da sakoordinato sistemis 

aTvlis wertilebs (horizontaluri datumi (horizontal an 

geodetic datum). simaRleebis asaTvlelad ki iyeneben verti-

kalur datums (vertical datum). vertikaluri datumia mag. ze-

moTnaxsenebi baltiis zRvidan simaRleebis aTvlis sistema. 

gamoTvlilia datumebi globaluri da lokaluri gamoye

nebisTvis. erT-erTi globaluri datumi cnobilia WGS 84 
saxeliT da misi gamoyeneba SesaZlebelia mTels msoflioSi. 

lokaluri datumebi (mag. NAD 83 Crd. amerikisTvis) gansaz-

Rvrulia konkretuli teritoriisTvis da misi sxva regio

nisTvis gamoyeneba ar aris mizanSewonili. [1] [35].

geoinformaciuli proeqtebis ganxorcielebisas elifso

idis amorCeva mraval faqtorzea damokidebuli (mag. sxva siste-

mebTan, Tundac globalur pozicionirebis sistemasTan erTad 

moxerxebuli gamoyeneba). Tumca mTavari faqtori mainc dedami-

wis araregularuli formis - geoidis - konkretuli amocanebis 

gadaWris farglebSi Sesabamisi sizustiT gamosaxvaa.

1942 wlis sakoordinato sistema(datumi)
saqarTveloSi sxvadasxva dros, sxvadasxva sakoordi-

nato sistemebi iyo gavrcelebuli. sabWoTa periodSi mTel 

qveyanaSi savaldebulod gamoiyeneboda1942 wels damtki

cebuli sakoordinato sistema, romelic efuZneboda kra-

sovskis referenc-elifsoids da gaus-kriugeris brtyel 
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marTkuTxa koordinatebis sistemas (am ukanasknelis gamo 

zogjer maT aigiveben erTmaneTTan). sakoordinato sistemis 

sawyisad gansazRvruli iyo pulkovos observatoriis (dRe-

vandeli q. sankt-peterburgi, ruseTis federacia) mrgvali 

darbazis centri (+30°19’42’’1), xolo simaRleebis aTvlis 

wertilad kronStadtis futStokis (baltiis zRva) nuli. 

1942 wlis sakoordinato sistemaSi dedamiwis sferuli 

zedapiri dayofilia 60 danomril 6°-ian zonad. pirveli zona 

aiTvleba nulovani (grinvinCis) meridianidan, anu misi dasav-

leT meridianis grZedia 0°, xolo aRmosavleTis - 6°, meore 

zonis: 6°-9° da a.S. zonebis aTvla nulovani meridianidan aR-

mosavleTis mimarTulebiT mimdinareobs. aRsaniSnavia, rom 

am sakoordinato sistemis 6°-iani dayofa emTxveva dedamiwis 

zedapiris dayofis saerTaSoriso sistemas, magram nomrebi 

gansxvavdeba 30-iT (saerTaSoriso sistemaSi zonebis aTvla 

ara 0°-ze aramed 180°-ze mdebare grZedidan mimdinareobs).

analogiuri principi gamoiyeneba paralelebisTvis, 

oRond am SemTxvevaSi dayofa xdeba 4°-ian sartylebad. mokled 

rom SevajamoT zemoTaRniSnuli: meridianebs Soris interva-

li warmoadgens 6-ian zonas, romlis aTvla iwyeba grinvinCis 

meridianidan aRmosavleTiT da aRiniSnaven arabuli cifre-

biT 1-dan 60-mde. paralelebs Soris 4° intervals sartylebs 

uwodeben. maTi aTvla iwyeba ekvatoridan CrdiloeTisken da 

samxreTisken. sartylebi aRiniSneba laTunuri anbanis didi 

asoebiT. 1942 wlis sakoordinato sistemis mixedviT saqar

Tvelo mdebareobs erT sartyelsa (K) da or (37, 38) zonaSi.

1942 wlis sakoordinato sistemaSi Sedgenilia sabWoTa pe-

riodis saqarTvelos topografuli da sxva rukebi, romlebic 

dRemde monacemebis erT-erT ZiriTad wyarod rCebian. [29] [36]
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WGS 84 sakoordinato sistema (datumi)
1999 wlidan saqarTveloSi gamoiyeneba WGS 84 sakoordi-

nato sistema, romlis safuZvelia saerTo dedamiwis elifsoi-

di da merkatoris universaluri ganivi proeqcia, simaRleebis 

aTvlis wertili ki - dedamiwis masis centri. am sakoordina-

to sistemaSi dedamiwis zedapiris dayofis principi igivea, 

rac 1942 wlis sistemisTvis, oRond ramdenadme gansxvavebu-

li: masSi dedamiwis zedapiri meridianebiT 6°-ian svetebad 

(igive zonebad) aris dayofili, xolo paralelebiT 8°-ian 

sartylebad. svetebad (zonebad) dayofa nulovani (grinvin-

Cis) meridianidan aRmosavleTiT mimdinareobs da arabuli ci-

frebiT aRiniSneba. xolo sartylebad dayofa xdeba samxreTis 

ganedis 80°-iani paralelidan CrdiloeT ganedis 80°-ian para-

lelamde. aseTnairad miRebuli sul 20 sartyeli aRiniSneba 

samxreTidan CrdiloeTis mimarTulebiT laTinuri anbanis 

didi asoebiT Tanamimdevrulad, C-dan X-mde, I da O simboloe-

bis gamoklebiT. saqarTvelo WGS 84 sakoordinato sistemis 

mixedviT mdebareobs T sartyelsa da or (37,38) svetSi.

WGS 84 sakoordinato sistema saqarTveloSi gamoiyene

boda rogorc zogadgeografiuli, ise Tematuri rukebis 

safuZvlad. Tumca igi ufro metad wvrilmasStabiani samuSa

oebis unda iyos gankuTvnili. [35] [36]

dedamiwis zoma da forma 
(reziume)

planeta dedamiwis moculoba 1,08X1012 km, xolo wona  - 

5,97X1024 kg., zedapiris farTobi ≈510 mln. km.2. aqedan 361,1 

mln. km.2 ukavia msoflio okeanes (70.8%), 149,1 mln. km.2 - xme-

leTs (29.9%). xmeleTis saSualo simaRlea 875 m., okeanis 
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saSualo siRrme - 3800 m. umaRlesi mwvervali: everesti 

(jomolungma)- 8848 m. uRrmesi wertili marianis Rrmuli - 

11022 m. ekvatoris sigrZe - 40075,696 km. 

dedamiwas urTulesi agebuleba aqvs. misi Sinagani 

struqturis Sesaxeb informacia pirdapiri (bunebrivi ga-

SiSvlebebi an xelovnuri damuSavebebi) da iribi (seismuri, 

gravimetriuli, geoTermuli, eleqtromagnituri da sxv.) 

dakvirvebebis Sedegad miiReba. Tanamedrove mecnieruli 

SexedulebiT dedamiwa sami msxvili struqturuli erTeu-

lisgan Sesdgeba: dedamiwis qerqi (siRrme 30 km-mde), mantia 

(30-2700 km. siRrme) da birTvi (2700-6731 km. siRrme).

dedamiwis sferuloba pirvelad Zvelma berZenma mecni

erebma ivaraudes da Sesabamisi gazomvebic Caatares. Sua 

saukuneebidan ki geodezistebi zust gamoTvlebs Seudgnen. 

rogorc aRmoCnda, dedamiwis wiaRSi nivTierebebis araTana-

bari ganawilebis da dedamiwis globaluri teqtonikuri de-

formaciis gamo planetas axasiaTebs garkveuli amozneqiloba 

da Cazneqiloba. Sedegad dedamiwis realur formasTan maqsi-

malurad miaxloebul rTul figuras geoidi uwodes. geoidi - 

dedamiwis saerTo saxis gamomxatveli warmodgeniTi figura, 

SemosazRvrulia donebrivi zedapiriT. donebrivi zedapi-

ri aris kontinentebis qveS okeaneebis urTierTSerwymamde 

gagrZelebuli wynar mdgomareobaSi myofi warmosaxviTi zeda-

piri, romlis gaswvrivac mizidulobis Zala yvelgan tolia da 

romlis mimarTac mizidulobis Zalis mimarTuleba yovelTvis 

perpendikularulia. mogvianebiT geoidis zedapiris meti si-

zustiT gansazRvrisTvis saSualo donebrivi zedapiris cneba 

Semoitanes, romelic gulisxmobs wynar mdgomareobaSi myofi 

msoflio okeanis zedapiris dones. xolo maTematikurad gamo-
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sadegi sizustis misaRebad iyenebdnen xangrZlivi dakvirve-

bebis Sedegad miRebul raime sawyis wertils.

geoidi Tavisi metad rTuli figuridan gamomdinare, 

zusti maTematikuri gamoTvlebisTvis ar gamodgeba. dedami-

wis formis ufro moxerxebulad warmodgenisTvis kvazigeo

idis idea wamoayenes. kvazigeoidi ganisazRvreba dedamiwis 

agebulebis hipoTezebis gaTvaliswinebis gareSe da mcired 

scdeba geoidis zedapirs (0-2 m.). mas Semdeg rac damtkicda, 

rom dedamiwa odnav Sebrtyelebulia polusebTan da amo-

berili - sadRac ekvatorTan, planetis formis maTematikur 

modelad mbrunavi elifsoidi miiCnies. mbrunavi elifsoi-

di aris sxeuli, romelic miiReba elifsoidis mokle RerZis 

garSemo brunviT. igi calsaxadaa gansazRvruli ori ganzo-

milebiT. (geodezistebi SeTanxmebulebi arian gamoiyenon 

grZeli naxevarRerZi da Sekumuloba). dedamiwis zoma war-

modgenilia ekvatoruli radiusiT (grZeli naxevarRerZi), 

romelic a simboloTi aRiniSneba, xolo elifsoidi - Sekum-

SulobiT f, romelic aCvenebs ramdenad aris elifsoidi mi-

axloebuli sferul zedapirTan.

SekumSulobis maCvenebeli SeiZleba icvlebodes 0-dan 

1-mde. 0 niSnavs, rom orive RerZi tolia anu figura sferoa. 

dedamiwis SekumSuloba daaxloebiT 0.003353-is tolia.  

SekumSuloba mcire parametria, amitom praqtikul saqmi-

anobaSi misi gamosaxvisTvis iyeneben 1/f sidides.

wvrilmasStabiani rukebis Sesadgenad (>1:1000000) zog

jer sruliad sakmarisia dedamiwis sferod ganxilva. ufro 

msxvili masStabis rukebisTvis saWiroa, rom dedamiwa ganixi

lebodes rogorc sferoidi an elifsoidi. geodeziaSi da-

muSavebulia kidev samganzomilebiani elifsoidis modeli, 
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romelic gamoiyeneba mxolod zezusti geodeziur gamoT-

vlebisTvis. Tanamedrove epoqaSi dedamiwis formis da 

zomis gansazRvris amocanebi iWreba Tanamgzavruli geo-

deziuri sistemebis gamoyenebiT. dedamiwis axali formis 

Sesaxeb raime axali hipoTezisa Tu Teoriis damtkicebamde 

an uaryofamde gamoiyeneba ori saxis mbrunavi elifsoidis 

saerTo dedamiwis - da referenc-elifsoidebi.

saerTo dedamiwis elifsoidi aris elifsoidi, romlis 

centri emTxveva dedamiwis simZimis centrs, xolo ekvatoris 

sibrtye - dedamiwis ekvatoris sibrtyes, elifsoidis zeda-

piris simaRleebis gadaxris kvadratebis jami minimalu

ria. saerTo dedamiwis elifsoidi miaxloebulia mTlianad 

dedamiwis zedapirTan.

elifsoids, romlis zedapirzec aisaxeba astronomiul-

geodeziuli samuSaobis da topografiuli agegmvis masa-

lebi, da romelic maqsimalurad aris miaxloebuli geoidis 

zedapirTan dedamiwis zedapiris garkveul nawilze, refe

renc-elifsoids uwodeben.

datumi warmoadgens dedamiwis zedapirze obieqtebis mde-

bareobis gansazRvris sistemas. igi erTdroulad aRwers sfer-

oids (elifsoids), mis mdebareobas dedamiwis centris mimarT 

da sakoordinato sistemis aTvlis wertilebs (horizontal-

uri datumi (horizontal an geodetic datum). mis garda, simaRleebis 

asaTvlelad iyeneben vertikalur datums (vertical datum). gamoT-

vlilia datumebi globaluri da lokaluri gamoyenebisTvis.

sakontrolo SekiTxvebi III TavisTvis
•	ras udris dedamiwis moculoba da wona?

•	ramdenia dedamiwis farTobi?
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•	rogoria msoflio okeanis da xmeleTis farTobebis 

Sefardeba?

•	daasaxeleT dedamiwis yvelaze maRali da yvelaze 

dabali wertilebi.

•	ras udris ekvatoris sigrZe?

•	daasaxeleT dedamiwis Sinagani agebulebis sami ZiriTa-

di erTeuli.

•	ras uwodeben geoids?

•	ganmarteT donebrivi zedapiri.

•	ra gansxvavebaa geoids da kvazigeoids Soris?

•	romelia dedamiwis formis saukeTesod gamomxatveli 

maTematikuri modeli?

•	ras aCvenebs SekumSuloba?

•	ras udris dedamiwis SekumSuloba?

•	ra drosaa dedamiwis sferod ganxilva dasaSvebi da 

rodisaa saWiro sferoidis an elifsoidis gamoyeneba?

•	rogori elifsoidia saerTo dedamiwis elifsoidi?

•	rogori elifsoidia referenc-elifsoidi?

•	ra aris datumi?
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IV Tavi. geografiuli (sivrciTi) monacemebi da 

maTi warmodgenis forma

monacemTa bazisTvis geografiuli (sivrciTi) monace-

mebis Segroveba geoinformaciuli kartografirebis pirve-

li etapia. Tavad monacemTa bazis Seqmna sapasuxismgeblo da 

Sromatevadi saqmea, romlisTvisac ixarjeba mTlianad gis 

proeqtis realizaciisTvis saWiro drois ¾ da finansuri 

Rirebulebis 75-90%. [13]

geoinformatikaSi geografiul obieqtebs aqvT sami 

ZiriTadi maxasiaTebeli: sivrciTi, droiTi da Tematuri.

sivrciTi maxasiaTebeli gansazRvravs obieqtis mdebare

obas romelime sakoordinato sistemis mimarT. amiT uzrun-

velyofilia geometriuli obieqtebis urTierTganlageba 

bunebaSi maT realur mdebareobasTan Sesabamisad. ZiriTadi 

moTxovna sivrciTi maxasiaTeblebis mimarT aris sizuste 

(sizuste niSnavs obieqtis koreqtul mdebareobas sakoor-

dinato sistemisa da sxva obieqtebis mimarT).

droiTi maxasiaTebeli gansazRvravs obieqtis kvlevis 

dros da zogjer aCvenebs obieqtis Tvisebebis cvalebadobis 

damokidebulebas droze. ZiriTadi moTxovna drois mimarT 

aqtualobaa (aqtualuri droiTi maxasiaTebeli niSnavs, rom 

monacemebi damuSavebisTvis vargisia. araaqtualuri monace-

mebi moZvelebuli monacemebia, romelzec srulad dayrdno

ba axali, Secvlili garemos pirobebSi ar SeiZleba).

Tematuri maxasiaTebeli aRwers obieqtis danarCen im 

Tvisebebs, romlebic sivrciT da droiT nawils ar miekuT

vnebian. aseTebi SeiZleba iyos: ekonomikuri, statistikuri, 

teqnikuri, organizaciuli da sxv. ZiriTadi moTxovna Tema-

turi maxasiaTeblebis mimarT aris sisrule (monacemis 
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sisrule niSnavs, rom isini sakmarisia dasmuli amocanis 

gadasaWrelad da ar aris saWiro monacemebis damatebiTi 

Segroveba).

geografiuli obieqtebis Tvisebebis da maxasiaTeblebis 

Sesaxeb informaciis Segroveba sxvadasxva teqnologiiT 

xdeba. gansxvavebuli teqnologiiT Segrovebuli monacemebi 

erTmaneTisgan formatiT gansxvavdeba. kompiuteruli da-

muSavebisTvis monacemebis kodirebis xerxs formats uwode-

ben da igi ZiriTadad gamoyenebuli programuli produqtis 

mixedviT ganisazRvreba. rogorc wesi, erTi formatidan 

meoreSi gadayvana uproblemod xdeba, magram zogjer mona-

cemebis nawilobrivi dakargvis Tavidan asacileblad spe-

cialuri programis, konvertoris gamoyenebaa saWiro.

monacemebi sxva maxasiaTeblebis mixedviTac gansxvavde-

ba. gansxvavebuli monacemebis damuSaveba ki mouxerxebeli 

da araefeqturia. [12] amitom saWiroa maTi erT donemde 

miyvana. zogadad sxvadasxva saxis da struqturis monace-

mebidan erTiani informaciuli modelis Seqmnis process 

unifikacias, xolo Tavad aseT monacemebs - unificirebuls 

uwodeben. [1]

geografiuli informaciuli sistemis monacemTa bazis

Tvis gamiznuli monacemebi or tipad: pirveladad da meo-

reulad iyofa.

pirvelad monacemebs uwodeben sakvlev obieqtze uSua-

lo dakvirvebiT an/da gazomvebiT miRebul monacemebs. xolo 

meoradi monacemebi - aris monacemebi, miRebuli pirveladi 

informaciis damuSavebis Sedegad. 

pirvelad monacemebs miekuTvneba magaliTad distan-

ciuri zondirebis masalebi: aero an kosmosuri suraTebi, 
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maTi damuSavebiT (transformirebuli aerofoto an deSif

rirebuli kosmosuri foto) ki miiReba meoradi monacemebi.

gis monacemTa bazis Seqmnisas pirvelad da meoreul mo-

nacemebs Soris gansxvaveba teqnologiuri TvalsazrisiT 

umniSvneloa. aseT dros mTavari sakiTxi saimedooba da si-

zustea. rodesac saWiroa maRali sizuste, prioritets pir

velad monacemebs aniWeben, radgani isini didi albaTobiT 

gacilebiT nakleb Secdomebs Seicaven meoreulTan Sedare

biT (informaciis damuSavebisas SesaZloa teqnologiuri 

an/da meTodologiuri naklovanebebis gamo Secdomebis daS-

veba).

geografiuli informaciuli sistemebis monacemebis 

mravali wyaro arsebobs, maTgan ZiriTadebi moyvanilia Sem-

deg TavSi.

sivrciTi monacemebis organizacia
Tanamedrove geografiul informaciuli sistemebSi 

geografiuli (sivrciTi) monacemebis warmodgenis ori 

ZiriTadi principi arsebobs: Tematuri fenebi da obieqtur-

orientirebuli midgoma.

pirveli maTgani safuZvels tradiciuli kartografi-

idan iRebs, amitom farTodaa gavrcelebuli. geografiuli 

(sivrciTi) monacemebis fenas uwodeben erTi tipis sivrciTi 

obieqtebis nakrebs, romelic miekuTvneba erT Temas, erT 

raime teritorias da erT sakoordinato sistemas. mag. hid

rologiis fenaze SeiZleba gamosaxuli iyo yvela mdinare, 

tba da wyalsacavi. fenebad organizacia mosaxerxebelia 

erTi mTliani obieqtis saxiT warmodgenili monacemebis 

didi raodenobis jgufebis marTvisTvis. mag. zogierTi 
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fenis CarTva-gamorTviT momxmarebels SeuZlia imuSaos mona-

cemebis sasurveli nakrebTan. amasTan, fenebs gaaCniaT anali

zis didi potenciali, amitom igi yvelaze xSirad gamoiyeneba 

geografiuli (sivrciTi) monacemebis organizaciisTvis.

monacemebis obieqtur-orientirebuli midgomis prin-

cipi gulisxmobs monacemebis gaerTianebas ara maTi tipis -, 

aramed klasifikaciis raime rTuli ierarqiuli sistemis 

mixedviT. aseTi sistemis dros gaTvaliswinebulia obi-

eqtebis genetikuri, momijnave da sxva saxis urTierToba, 

rac Tavad obieqtur-orientirebul midgomas metad rTul 

sistemad aqcevs, amitom igi gacilebiT naklebad gamoiyeneba 

monacemebis fenebad organizaciis xerxTan SedarebiT. [17]

geografiuli informaciuli sistemebis monacemTa ba-

zaSi geografiuli (sivrciTi) obieqtebi SeiZleba Semdegi 

tipiTa da ganzomilebiT iyos warmodgenili:

wertili - obieqti, romelsac aqvs sivrceSi mdebareoba, 

magram ar gaaCnia sigrZe (0 ganzomilebis obieqti). werti-

lovani obieqtis magaliTia saTvalTvalo koSkura, Wa, 

calkeuli Senoba-nageboba da sxva obieqtebi, romelTa aRniS-

vnac saWiroa, magram mis zomebi an ver gamoisaxeba mocemul 

masStabSi an ararelevanturia.

xazi - obieqti, romelsac aqvs sigrZe. igi Sedgeba ori 

an meti wertilisgan da maTi SemaerTebeli monakveTisgan (1 

ganzomilebiani obieqti). xazovan obieqtebad SeiZleba war-

modgenili iyo reliefis horizontalebi, hidrografiuli 

qseli, sazRvrebi, gzebi da sxva obieqtebi, romelTa zomebi 

ver gamoisaxeba mocemul masStabSi an ararelevanturia.

poligoni - obieqti, romelsac aqvs sigrZe da sigane. igi 

Semofarglulia sul mcire sami xazisgan (2 ganzomilebiani 



78

obieqti). poligonur obieqtebad warmodgenilia miwis nak

veTebi, wyalsacavebi, mwvane safari da sxv.

moculobiTi figura - obieqti, romelsac aqvs sigrZe, 

sigane da simaRle (an siRrme). igi Semofarglulia sul 

mcire oTxi 2 ganzomilebiani obieqtiT (3 ganzomilebiani 

obieqti). [5] 

geografiuli monacemebis warmodgenis 
 forma

geoinformaciul monacemTa bazaSi geografiuli (siv

rciTi) informacia zogadad sxvadasxva saxiT SeiZleba iyos 

warmodgenili. monacemebis warmodgenis forma ganisazRvre-

ba maTi vizualuri gamosaxvis xerxis mixedviT. mag. geog

rafiuli (sivrciTi) obieqtebis grafikuli warmodgena 

gulisxmobs, rom obieqturi sinamdvilis sagnebi mocemulia 

kompiuteruli grafikis saxiT, romlebic teqnikuri saSu-

alebiT gamoisaxeba ekranze an SesaZlebelia maTi dabeWdva 

qaRaldze. [12]

geografiul informaciul sistemaSi warmodgenili in-

formacia gacilebiT rTulia, vidre sxva programuli uz-

runvelyofisTvis gankuTvnili informacia. ZiriTadi mizezi 

isaa, rom umetes SemTxvevaSi saWiroa sivrciT da atribu-

tul informacias Soris kavSiris damyareba. geografiul 

obieqtebs axasiaTebT maRali individualizmi, romelTa 

analizic geografiuli informaciuli sistemebisTvis mo-

nacemebis damuSavebis mxriv damatebiT sirTuleebs qmnis.

Tanamedrove geografiul informaciul sistemebSi 

grafikuli informaciis warmodgenis Semdegi formebi (mo

delebi) gamoiyeneba:
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●● rastruli modeli, romlidanac gamoiyofa ori tipi:

•	regularul qselze dafuZnebuli rastruli gamosa

xuleba (erTi zomis ujredebi);

•	„kvadroxis“ tipis modeli (sxvadasxva zomis ujrede-

bi).

●● veqtoruli modeli, romlidanac gamoiyofa aseve ori 

tipi:

•	veqtorul-aratopologiuri, (obieqtebi ar gadmos-

cemen erTmaneTis mimarT urTierTkavSirs);

•	veqtorul-topologiuri (obieqtebi inaxebian erTma-

neTTan urTierTkavSiris gaTvaliswinebiT).

●● araregularuli triangulaciuri qseli (atq).

rastruli modeli
monacemebis rastruli modeliT gamosaxuli geografiuli 

sivrce warmodgenilia kvantirebuli mTliani obieqtis saxiT, 

a.

b.

g.

d.

nax. 7. sxvadasxva formis ujredebiT Sedgenili rastruli gamo-

saxulebis principuli sqema: a.-kvadrati; b.-eqvskuTxedi; g.-sam-

kuTxedi; d.-„kvadroxe“ (QuadTree).
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anu gamosaxuleba dayofilia ujredebad, romelnic ayalibeben 

regularul qsels. regularul qsels uwodeben swori geomet

riuli figurebis (sworkuTxedebis, kvadratebis da sxv.) 

erTobliobas. rastruli gamosaxulebis TiToeuli ujredi 

SeiZleba gansxvavebuli iyos rogorc zomiT, ise sxvadasxva 

maxasiaTeblebis (feri da sxv. mniSvneloba) mxriv. rastruli 

gamosaxuleba SeiZleba Sedgebodes samkuTxedebisgan an sxva 

mravalkuTxedebisgan, magram yvelaze xSirad iyeneben oT

xkuTxedebs, kidev ufro xSirad ki kvadratebs. 

rastrul gamosaxulebaSi ganasxvaveben sakuTriv ras-

trul gamosaxulebas, romlis Semadgenel ujredebs erTnairi 

zoma aqvT da „kvadroxis“ tipis (Quadtree) rastrul gamosax-

ulebas, romlis Semadgeneli ujredebs sxvadasxva zoma aqvT.

yvelaze gavrcelebulia Tanabari zomis ujredebis 

qseliT warmodgenili rastruli gamosaxuleba. gamoyofen 

ujredebis erTobliobiT Seqmnil striqonebs, svetebs da 

zonebs. (nax. 8, 10)

striqoni

(Column)

sveti

(Row)

ujredi

(Cell)

ujredis
simaRle

ujredis
sigane

nax. 8. rastruli gamosaxulebis principuli sqema
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 rastrul gamosaxulebas aqvs Semdegi Tvisebebi:

garCevadoba – realuri zedapiris minimaluri xazovani 

zoma, romelic gamoisaxeba erT ujredSi. rac ufro maRali 

garCevadobisaa rastri, miT ufro mcirea ujredis zoma 

(farTobi);

mniSvneloba – informaciis elementi, romelic inaxeba 

ujredSi. sxvadasxva sistemaSi gamoiyeneba ujredis sxvada

sxva mniSvneloba (mTeli, meaTedi ricxvi an anbanuri simbo-

lo). Tumca gis umetesoba iyenebs mxolod mTel ricxvebs.

orientacia – namdvil geografiul CrdiloeTsa da ras-

tris svetebs Soris kuTxe.

zona – rastris momijnave ujredebi, romelTac aqvT erT-

nairi mniSvneloba da gamosaxaven erT obieqts an/da movlenas.

mdebareoba – Cveulebriv ganisazRvreba wyvili koor-

dinatebiT (svetis da striqonis nomeri) romelic calsaxad 

gansazRvravs gamosaxuli sivrcis TiToeuli elementis 

mdebareobas rastrSi. [1]

rastrul gamosaxulebebSi obieqtebis kodirebisas 

gamoiyeneba sxvadasxva meTodi. maT Soris yvelaze martivi xe-

rxia rastris ujredis mniSvnelobebis calke failad Cawera.  

striq. 1: 0 0 0 0 0

striq. 2: 0 0 1 0 0

striq. 3: 0 1 1 1 0

striq. 4: 0 0 1 1 0

striq. 5: 0 0 0 0 0

a.

striq. 2: 3

striq. 3: 2 5

striq. 4: 3 4

b.

nax. 9. rastris ujredebis mniSvnelobebis Caweris principuli 

sqema: a.-„ujra-ujra“ (Cell by Cell); „seriuli sigrZe“ (Run Lenght).
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rastris ujredebis mniSvnelobebis Caweris ori xerxi mo-

cemulia me-9 naxazze.

me-10 naxazze warmodgenilia oTxi kategoriis teri-

toria: saZovari, tba, tye da ferma. failis struqtura am 

magaliTisTvis naCvenebia me-10 g. naxazze: pirvel striqonSi 

miTiTebuli mniSvnelobebi 6, 6, 4 niSnavs, rom gamosaxuleba 

Sesdgeba 6 striqonisagan, 6 svetisgan da maTSi 4 gansxvave-

buli kategoriis obieqtia.

rastruli gamosaxulebis upiratesoba gis monacemTa 

bazis Seqmnisas monacemTa Segrovebis simartivea. analo-

giuri rukebis da sxva masalebis skanireba (ufro farTod 

ganxilulia odnav qvemoT), mza rastruli gamosaxulebebis 

miReba distanciuri zondirebis saSualebebidan da sxva 

wyaroebi mniSvnelovnad amcirebs monacemebis Segrovebis 

dros. rastruli gamosaxuleba aseve amartivebs zedapir-

Tan dakavSirebul analizis operaciebs.

1 1 1 2 2 2

1

1

1

1

3

1

1

1

1

1

1

1 1 1 2

1 1 1 1

1 1 4 4

1 1 4 4

1 2 2

1 1 1 2 2 2

1

1

1

1

3

1

1

1

1

1

1

1 1 1 2

1 1 1 1

1 1 4 4

1 1 4 4

1 2 2

ferma zona zonatba

saZovari tye zona

Crd.

rastris

orientacia

6, 6, 4

a. b. g.

nax. 10. rastris kodirebis principuli sqema: a.-obieqtis modeli; 

b.- ujredebis mniSvneloba; g. failis struqtura.
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rastruli gamosaxulebis naklia geografiuli (siv

rciTi) obieqtebis mdebareobis gadmocemis da gazomvebis 

dabali sizuste (ix. X Tavi, gv. 234-235) aseve Tavad gamosa

xulebis SedarebiT didi moculoba. Tanamedrove kompiuteru-

li progresis Sedegad sul ufro meti moculobis mexsierebaa 

xelmisawvdomi momxmareblisTvis, magram didi raodenobis 

rastruli gamosaxulebis dagrovebis SemTxvevaSi saWiro 

iqneba damatebiTi finansuri resursis daxarjva Sesabamisi 

moculobis Semnaxveli komponentebis SeZenisTvis. [17]

 

cxrili 2.

rastruli monacemebis gavrcelebuli formatebi  

[5]-is mixedviT, gv. 83. 

formatis 

dasaxeleba
aRwera

BMP mravalmxrivi gamoyenebis orobiTi formati.

TIFF

gamosaxulebis maRali xarisxiT Senaxvis da gacvlis for-
mati. uzrunvelyofs feradi (24 bitamde), Sav-TeTri da 
ruxis sxvadasxva gradaciis gadacemas. iyenebs monacemebis 
sxvadasxva tipis SekumSvas gamosaxulebis fotometriuli 
maxasiaTeblebis mixedviT.

GEOTIFF

TIFF gafarToebis formati sivrciTi mibmis gamosaxulebis 
gadacemisTvis, moicavs informacias sakoordinato 
sistemis da proeqciis Sesaxeb, geometriuli koreqciis 
parametrebs.

JPEG
SekumSuli BMP faili, SeuZlia 16 mln-mde feris gadmo-
cema (32 biti). gankuTvnilia gamosaxulebis internetiT 
gavrcelebisTvis.

PCX feradi gamosaxuleba (24 bitamde) ar inaxavs CMYK palit
ras, feris koreqciis cxrils an rukis gradacias.

IMG mravali gis paketis rastruli formati (mag. EDRAS)

GRID ESRI-s mier SemuSavebuli formati zedapiris modelebis 
SeqmnisTvis.
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veqtoruli modeli
geografiuli monacemebis warmodgenis meore, yvelaze 

farTod gavrcelebuli modelia veqtoruli (Vector). veq-

torebis gamoyena gulisxmobs, rom obieqti ikavebs sivrcis 

nawils, uwyvetia da ara diskretul ujredebad kvantire-

buli (rogorc rastrulis SemTxvevaSi). amitom veqtoru-

li modeli geometriuli primitivebis saSualebiT aRwers 

mxolod obieqtis formas, xolo sxva danarCeni informacia 

inaxeba calke, monacemTa (atributul) bazaSi.

veqtorul modelSi xazovani obieqtebi iqmneba wyvili 

koordinatebis (x, y) mqone wertilebis monakveTebiT SeerTe-

biT, xolo farTobuli obieqtebi - xazebis nakrebiT (wyvili 

koordinatebis mqone wertilebis Tanamimdevruli SeerTe-

biT). farTobuli obieqtis sawyisi da bolo wertili erTi-

daigivea.

veqtoruli modelis gamoyenebiT Seqmnili gamosax-

uleba Zalian hgavs tradiciuli kartografiuli meTodiT 

momzadebul rukas, amitom igi ufro popularulia kar-

tografebs Soris. yvelaze martivi veqtoruli sruqtura 

„spageti modelis“ saxeliTaa cnobili. „spageti modeli“, 

misi avtoris, „esri“ (ESRI) damfuZnebel danjermondis 

(Dangermond) warmosaxviT, obieqturi realobis subieqtu-

ri anasaxis modelirebas axorcielebs makaronismagvarad: 

TiToeuli nawili aris damoukidebeli primitivi (Za-

lian mokle - wertili, ufro grZeli - monakveTi, nawilebi 

romelTac SeerTebuli boloebi aqvT - teritoriis saz-

Rvrebi) TiToeuli primitivi erTi logikuri Canaweria 

kompiuteris mexsierebaSi. „spageti modelSi“ momijnave 

obieqtebis ar gaaCniaT saerTo monakveTebi da ar aris aR-
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werili maT Soris kavSiris kanonzomiereba. am ukanasknelis 

gamo garTulebulia analizis ganxorcieleba. „spageti mod-

eli“ Tanamedrove geoinformatikaSi ufro xSirad im SemTx-

vevaSi gamoiyeneba, rodesac saWiroa tradiciul rukasTan 

maqsimalurad miaxloebuli gamosaxulebis Seqmna. [13] [17]

„spageti modeli“, rogorc aRniSneT, obieqtebis geometri-

as gamosaxavs ufro zustad da praqtikulad ar gamodgeba ana-

lizisTvis. misgan gansxvavebiT topologiuri modeli Seicavs 

obieqtebs Soris urTierTkavSiris Sesaxeb informacias, anu 

eleqtronuli gamomTvleli manqanisTvis (kompiuteri) manqa-

nur enazea gansazRvruli grafikul obieqtebs Soris kavSiri.

topologiurad dakavSirebul xazovani obieqtebis nak

rebs xSirad qselebs uwodeben. mag. sagzao qseli Seicavs in-

formacias ara marto gzis tipis - aramed SesaZloa mocemuli 

iyos savali nawilis sigane, safaris tipi, moZraobis mimar-

Tuleba da sxv. qselebi igivenairad aigeba, rogorc zogadad 

veqtoruli modeli, erTi principuli gansxvavebiT: xazebis 

SemaerTebel wyvili koordinatebiT warmodgenil wertilebs 

kvanZebs uwodeben. kvanZi (node) es aris monakveTebis SemaerTebe

li wertili, romelic wyvili koordinatebis garda Seicavs 

atributul informacias masTan dakavSirebuli obieqtebis 

Tvisebebis Sesaxeb. (aseTi atributuli informaciis magali-

Tia sagzao qselis SemTxvevaSi: moZraobis mimarTuleba da 

moculoba, gadamkveTi quCebis saxelebi da sxv.) kvanZebs ganas

xvaveben valentobis mixedviT. kvanZis valentoba niSnavs im 

xazovani obieqtebis raodenobas, romlebic dakavSirebulni 

arian kvanZTan. ase mag. 1 valentiania xazovani bolo kvanZi, 3 

valentiani SeiZleba iyos mdinares Senakadebis aRmniSvneli 

kvanZi, xolo 4 valentiani - gzajvaredini. [37]
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veqtoruli modelis gamoyenebiT rTuli sivrciTi obi-

eqtebis damuSavebis Tavs iCens monacemebis siWarbe - dakav

Sirebuli momijnave poligonebis saerTo monakveTebis 

mexsierebaSi orjer SenaxvasTan. me-11.a. naxazze mocemulia 

pirobiTad miwis nakveTis aRmweri veqtoruli poligoni, 

romelSic kuTxis wertilebi wyvili koordinatebiT aris 

warmodgenili. 

Tu nakveTi gaiyofa ufro mcire nawilebad:. A, B da 

C nakveTebad, maSin maTi warmodgena moxdeba sami momij-

nave poligonis saxiT. TiToeul poligons Tavis Semadgene-

li gverdebi aqvs, romelic emTxveva momijnave poligonis 

gverds anu monacemebi dublirebulia. didi raodenobis obi-

eqtebis SemTxvevaSi es seriozuli problemaa. mis gadasaW

relad gamoiyeneba e.w. „grafebi“. grafi aris erTmaneTTan 

dakavSirebuli mravali elementi, romelTa mosazRvre 

monakveTebis gadmocema erTi xazis saSualebiT xdeba. mo-

cemul veqtoruli modelis SemTxvevaSi gamoyenebulia 

wertilebis numerirebuli katalogi, maTSi koordinatebis 

nax. 11. a. veqtoruli monacemebis gamosaxvis principuli sqema.

koordinatebis
mniSvneloba

X Y

x1
x2
x3
x4
x1

y1
y2
y3
y4
y1x , y22

x , y33

x , y11

x , y4 4
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miTiTebiT, xolo obieqtebs aniWeben wertilis nomrebs am 

katalogidan. (nax. 11. b) 

veqtoruli monacemebis gavrcelebuli formatebi moyva-

nilia me-3 cxrilSi. maTgan calke aRniSvnis Rirsia „Seip 

faili“ (Shape file) „Seip-faili“ aris geografiuli (sivrciTi) 

informaciis Semnaxveli popularuli veqtoruli formati, 

romelic Seqmna kompaniam „esri“ (ESRI) specialurad saku-

Tari produqtebs da sxva gis programul uzrunvelyofas 

Soris monacemTa moxerxebuli gacvlisTvis. formati pirve-

lad warmodgenili iyo me-20 saukunis 90-iani wlebSi Arcview 
GIS meore versiisTvis. „Seip fails“ aqvs saSualeba Seinaxos 

Semdegi tipis obieqtebi: wertilebi, xazovani da farTobu-

li obieqtebi (poligonebi). calkeul failSi inaxeba mxolod 

erTi tipis obieqtebi. TiToeul grafikul Canawers SeiZle-

ba gaaCndes ramdenime atributuli Canaweri. „Seip failSi“ 

3(x , y3)3

4(x , y4 4)
wertilebis
katalogi

1
2
3
...
...
...
8

x , y1 1
x2, y2
x3, y3

...

...

...
x8, y8

poligonebis
faili

identifikat. wertili:

nakveTi A 1. 2, 3, 7, 1

nakveTi B 3, 4, 5, 8, 3

nakveTi C 5, 6, 7, 8, 5

2(x2, y2)

5(x , y5 5)

8(x ,8  y8)

A

B

1(x1, y1)

6(x , y6 6)

7(x , y7 7)

C

nax. 11. b. veqtoruli monacemebis gamosaxvis principuli sqema.
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SeuZlebelia topologiuri informaciis Senaxva. formatis 

gafarToebaa *.shp - poziciuri monacemebisTvis, *.shx - siv

rciTi monacemebis indeqs formebisTvis, *.dbf - atributuli 

monacemebisTvis da sxv.

msoflio masStabiT „Seip failis“ (Shape file) Tavis farTo 

gavrcelebis gamo igi faqtiurad araoficialuri standar-

tia geografiul informaciul sistemebs Soris informaci-

is gacvlisTvis.

cxrili 3

gavrcelebuli veqtoruli formatebi  

[5]-is mixedviT. gv. 82. 

formatis 

 dasaxeleba
aRwera

DXF DWG DGN avtomatizirebuli proeqtirebis sistemebis (CAD) 
formati

DX90 sanavigacio rukebis formati

DLG aSS-s geologiuri agegmvis formati

DWF grafikuli monacemebis internetiT gadacemis formati

GEN gis paket ARC/INFO gacvliTi formati.

SHP gis paket ARCVIEW monacemebis formati.

TAB

gis-is MapInfo formati. aRwers monacemebs sxvadasxva 
gafarToebiT *.tab - cxrilebis stuqturis asaRwerad; 
*.dat - cxriluri monacemebi; *.map -grafikuli obieqtebi; 
*.ID - indeqsebis cxrili

MIF/MID gis-is MapInfo gacvliTi formati.

HPGL printerze an grafoamgebze beWdvisTvis gankuTvnili 
formati.

araregularuli triangulaciuri qseli
rastruli da veqtoruli modelebi gamoiyeneba 2 gan-

zomilebiani sivrcis aRsawerad. magram zogjer saWiroa 

iseTi informaciis gadmocema, romlisTvisac samganzomile-

biani models iyeneben. rastris SemTxvevaSi diskretul mo-
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nacems, ujreds, eniWeba damatebiTi atributi (Z), romlis 

saSualebiTac rastruli gamosaxulebisTvis ganisazRvreba 

wertilis simaRle (siRrme).

radgan veqtorul modelSi gamosaxuleba uwyvetia anu 

ar aris kvantirebuli, mesame ganzomilebis misamateblad 

triangulaciis xerxs mimarTaven. triangulacia geodeziis 

tradiciuli meTodia da zedapiris momijnave samkuTxedeb-

iT warmodgenas gulisxmobs. samkuTxedis Semadgeneli kvan-

Zebs eniWeba simaRlis mniSvneloba. aseTnairad warmodgenil 

samganzomilebian gamosaxulebas araregularul triangu-

laciur qsels (atq, TIN - Triangulated Irregular Network) uwodeben. 

amasTan xazagasmelia, rom wertilebi SeiZleba ganlage-

buli iyos rogorc regularulad, ise araregularulad. 

ufro detalurad samganzomilebiani modelebi ganxilu-

lia qveTavSi `reliefis cifruli modelireba~ (gv. 248).

nax. 12. araregularuli triangulaciuri qselis principuli sqema. 

kvanZi

wibo

zedapiri
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geografiuli (sivrciTi) monacemebi da maTi  
warmodgenis forma 

(reziume)
geoinformatikaSi geografiul obieqtebs aqvT sami 

ZiriTadi maxasiaTebeli: 1. sivrciTi maxasiaTebeli gansaz-

Rvravs obieqtis mdebareobas romelime sakoordinato sis

temis mimarT. ZiriTadi moTxovna sivrciTi monacemebis 

mimarT aris sizuste. 2. droiTi maxasiaTebeli gansazRvravs 

obieqtis kvlevis dros da zogjer aCvenebs obieqtis Tvise-

bebis cvalebadobis damokidebulebas droze. ZiriTadi 

moTxovna drois mimarT aqtualobaa. 3. Tematuri maxasiaTe-

beli aRwers obieqtis danarCen im Tvisebebs, romlebic siv

rciT da droiT nawils ar miekuTvnebian. ZiriTadi moTxovna 

Tematuri maxasiaTeblebis mimarT aris sisrule.

geografiuli (sivrciTi) informaciis Segroveba gansxva

vebuli teqnologebiT xdeba. Sesabamisad isini erTmaneTisgan 

formatiT gansxvavdeba. kompiuteruli damuSavebisTvis mo-

nacemebis kodirebis xerxs formats uwodeben. rogorc wesi, 

erTi formatidan meoreSi gadayvana gis programuli uzrun-

velyofis saSualebiT uproblemod xdeba, magram zogjer spe-

cialuri konvertoris gamoyenebaa saWiro.

monacemebi sxva maxasiaTeblebis mixedviTac gansxvavde-

ba. sxvadasxva saxis da struqturis monacemebidan erTiani 

informaciuli modelis Seqmnis process unifikacias, xolo 

Tavad aseT monacemebs - unificirebuls uwodeben.

geografiuli informaciuli sistemis monacemTa bazis

Tvis gamiznuli monacemebi or tipad iyofa: pirvelad mona-

cemebs uwodeben sakvlev obieqtze uSualo dakvirvebiT an/da 

gazomvebiT miRebul monacemebs. xolo meoradi monacemebi  - 
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aris monacemebi, miRebuli pirveladi informaciis da-

muSavebis Sedegad. 

Tanamedrove geografiul informaciuli sistemebSi geog

rafiuli sivrciTi monacemebis warmodgenis ori ZiriTadi 

principi arsebobs: 1. Tematuri fena aris erTi tipis sivrci

Ti obieqtebis nakrebi, romelic miekuTvneba erT Temas, erT 

raime teritorias da erT sakoordinato sistemas, 2. mona-

cemebis obieqtur-orientirebuli midgomis principi gu-

lisxmobs monacemebis gaerTianebas ara maTi tipis, aramed 

klasifikaciis raime rTuli ierarqiuli sistemis mixedviT. 

Tavad geografiuli obieqtebi SeiZleba warmodgenili iyos 

Semdegi saxiT da formiT: wertili - obieqti, romelsac aqvs 

sivrceSi mdebareoba, magram ar gaaCnia sigrZe, xazi - obieq-

ti, romelsac aqvs sigrZe. Sedgeba ori an meti wertilisgan 

da maTi SemaerTebeli monakveTisgan, poligoni  - obieqti, 

romelsac aqvs sigrZe da sigane. igi Semofarglulia sul 

mcire sami xazisgan. moculobiTi figura - obieqti, romelsac 

aqvs sigrZe, sigane da simaRle (an siRrme).

geografiuli (sivrciTi) obieqtebis grafikuli war-

modgena gulisxmobs, rom obieqturi sinamdvilis sagnebi 

gamosaxulia kompiuteruli grafikis saxiT, romlebic teq

nikuri saSualebiT gamoisaxeba ekranze an SesaZlebelia 

maTi dabeWdva qaRaldze. Tanamedrove geografiul infor-

maciul sistemebSi grafikuli informaciis warmodgenis 

Semdegi formebi (modelebi) gamoiyeneba:

monacemebis rastruli modeliT gamosaxuli geografi-

uli sivrce warmodgenilia kvantirebuli mTliani obieqtis 

saxiT, anu gamosaxuleba dayofilia ujredebad, romelnic 

ayalibeben regularul qsels. regularul qsels uwodeben  
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swori geometriuli figurebis (sworkuTxedebis, kvadrate

bis da sxv.) erTobliobas. rastruli gamosaxulebis TiToeuli 

ujredi SeiZleba gansxvavebuli iyos rogorc zomiT, ise sxva

dasxva maxasiaTeblebis (feri da sxv. mniSvneloba) mxriv. ras-

truli gamosaxuleba SeiZleba Sedgebodes samkuTxedebisgan 

an sxva mravalkuTxedebisgan, magram yvelaze xSirad iyeneben 

oTxkuTxedebs da kidev ufro xSirad kvadratebs. rastrul 

gamosaxulebas axasiaTebs Semdegi Tvisebebi: garCevadoba, 

mniSvneloba, orientacia, zona da mdebareoba. 

rastruli gamosaxulebis upiratesoba gis monacemTa 

bazis Seqmnisas monacemTa Segrovebis simartivea, nakli  - 

geografiuli (sivrciTi) obieqtebis mdebareobis gadmoce-

mis da gazomvebis dabali sizuste.

veqtorul modelSi xazovani obieqtebi iqmneba wyvi-

li koordinatebis (x, y) mqone wertilebis monakveTebis 

SeerTebiT, xolo farTobuli obieqtebi - xazebis nakrebiT: 

wyvili koordinatebis mqone wertilebis TanamimdevrobiT 

SeerTebiT. yvelaze martivi veqtoruli struqtura „spa

geti modelia“ igi obieqturi realobis subieqturi anasaxis 

modelirebas axorcielebs warmosaxviTi makaronis nawile-

biT: TiToeuli nawili aris damoukidebeli primitivi (Za-

lian mokle - wertili, ufro grZeli - monakveTi, nawilebi 

romelTac SeerTebuli boloebi aqvT - teritoriis sazRvre-

bi). TiToeuli maTgani erTi logikuri Canaweria kompiute

ris mexsierebaSi. „spageti modelSi“ momijnave obieqtebs ar 

gaaCniaT saerTo monakveTebi da ar aris aRwerili maT Soris 

kavSiris kanonzomiereba. am ukanasknelis gamo garTulebu-

lia analizis ganxorcieleba. „spageti modeli“ Tanamedrove 

geoinformatikaSi ufro xSirad im SemTxvevaSi gamoiyeneba, 
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rodesac saWiroa tradiciul rukasTan maqsimalurad miax-

loebuli gamosaxulebis Seqmna. misgan gansxvavebiT topolo-

giuri modeli Seicavs obieqtebs Soris urTierTkavSiris 

Sesaxeb informacias, anu eleqtronuli gamomTvleli manqa-

nisTvis (kompiuteri) manqanur enazea gansazRvruli grafi-

kul obieqtebs Soris kavSiri. 

topologiurad dakavSirebul xazovani obieqtebis nak

rebs xSirad qselebs uwodeben. qselis xazebis SemaerTebel 

wyvili koordinatebiT warmodgenil wertilebs kvanZebs 

uwodeben. kvanZi (node) es aris monakveTebis SemaerTebeli 

wertili, romelic wyvili koordinatebis garda Seicavs 

atributul informacias masTan dakavSirebuli obieqtebis 

Tvisebebis Sesaxeb. kvanZis valentoba niSnavs im xazovani 

obieqtebis raodenobas, romlebic dakavSirebulni arian 

kvanZTan. veqtoruli modelis upiratesobaa geografiuli 

(sivrciTi) obieqtebis ufro zustad gamosaxva, nakli - mo-

nacemebis siWarbe.

araregularuli triangulaciuri qseli aris araurTi

erTgadamkveTi samkuTxedebiT warmodgenili samganzomilebi-

ani gamosaxuleba, romlis wertilebi SeiZleba ganlagebuli 

iyos rogorc regularulad, ise araregularulad.

sakontrolo SekiTxvebi IV TavisTvis
•	ras gansazRvravs sivrciTi maxasiaTebeli geoinfor-

matikaSi da ra ZiriTidi moTxovnaa mis mimarT?

•	ras gansazRvravs droiTi maxasiaTebeli geoinforma-

tikaSi da ra ZiriTidi moTxovnaa mis mimarT?

•	ras gansazRvravs Tematuri maxasiaTebeli geoinfor-

matikaSi da ra ZiriTadi moTxovnaa mis mimarT?
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•	ra aris formati da ra mizeziTaa geografiuli (siv

rciTi) monacemebi gansxvavebuli?

•	ras niSnavs unifikacia da rogor monacemebs uwode-

ben unificirebuls?

•	ra principuli gansxvavebaa pirvelad da meoreul mo-

nacemebs Soris?

•	ras niSnavs obieqtebis grafikuli warmodgena geoin-

formatikaSi?

•	CamoTvaleT grafikuli informaciis warmodgenis 

yvelaze farTod gavrcelebuli formebi (modelebi).

•	rogori saxiTaa geografiuli obieqtebi warmodge-

nili monacemebis rastruli xerxiT gamosaxvisas?

•	ras niSnavs regularuli qseli rastrul modelTan 

mimarTebaSi?

•	CamoTvaleT da mokled aRwereT rastruli gamosa

xulebis Tvisebebi.

•	ra upiratesoba da nakli aqvs rastrul gamosaxule-

bas?

•	rogoraa warmodgenili geografiuli obieqtebi veq-

torul modelSi?

•	ras niSnavs „spageti modeli“, ra ZiriTadi upirate-

soba da nakli aqvs mas?

•	ra principuli gansxvavebaa „spageti modelsa“ da to-

pologiur models Soris?

•	ras uwodeben qselebs geoinformatikaSi?

•	ra aris kvanZi da kvanZis valentoba?

•	ra upiratesoba da ra nakli aqvs veqtorul models?

•	ra xerxiTaa samganzomilebiani modeli warmodgenili 

rastrul gamosaxulebis SemTxvevaSi?
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•	ras niSnavs triangulia?

•	rogoria araregularuli triangulaciuri qselis 

agebis principi?
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V Tavi. monacemebis ZiriTadi wyaroebi da  

maTi Segroveba

rukebi
dedamiwis sferuli formidan gamomdinare, mis zedapir-

ze mdebare obieqtebis Semcirebuli masStabiT gadmocemis 

yvelaze saukeTeso xerxi globusia. globusis saSualebiT 

TvalnaTeli xdeba geografiuli obieqtebis zusti urTi

erTganlageba dedamiwis formis gaTvaliswinebiT da maT 

Soris arsebuli kavSirebi. Tumca detaluri kvlevebisas 

globusis gamoyeneba SeuZlebelia. mizezebidan upirveles-

ad unda aRiniSnos masStabis simcire: magaliTad saqarTve

los teritoriis 1:1 000 000 masStabiT gamosaxvisTvis 

saWiro iqneboda 12,7 m. diametris globusis damzadeba. [32] 

am zomis masalasTan muSaoba praqtikuli gamoyenebisTvis 

Zalian rTulia, xolo misi Tan tareba - praqtikulad war-

moudgeneli. gamosavali aseT SemTxvevaSi organzomilebi-

ani, qaRaldze gadatanili geografiuli gamosaxulebis, 

rukis gamoyenebaa. 

geografiuli ruka Cveni planetis - dedamiwis - sinam

dvileSi arsebuli sagnebisa da movlenebis subieqturi gamo-

saxulebaa, romelic specifikuri saSualebiT - rukis eniT 

aisaxeba sibrtyeze. [38] sxva sityvebiT rom vTqvaT, rukiT 

xdeba nebismieri moculobis geografiuli (sivrciTi) in-

formaciis kompaqturad Senaxva da gadmocema. misi saSuale

biT SesaZlebelia geografiuli sivrcis da obieqtebis 

Seswavla, maTi urTierTkavSiris, Taviseburebebis, kanonzo-

mierebis da sxva maxasiaTeblebis mixedviT - mTlianad plane

tis masStabidan mcire dasaxlebuli punqtis donemde. 
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kacobriobis ganviTarebis mTeli periodis manZilze rukas 

udidesi praqtikuli mniSvneloba hqonda. rukebi gamoiyene-

boda da exlac gamoiyeneba orientaciisa da gadaadgilebis

Tvis xmeleTze da wyalze, mimarTulebebis da mdebareobis 

zustad gansazRvris, teritoriis SeswavlisTvis, saswavlo 

miznebiT, sainJinro-saZiebo daniSnulebiT. calke aRsaniS-

navia rukebis roli qveynis Tavdacvis unarianobis uzrun-

velyofaSi. 

rukebis mniSvneloba gacilebiT gaizarda geografia-

sa da kartografiaSi modelirebis meTodebis farTod da

nergvis Semdeg. modelirebis saSualebiT rukebi ara marto 

geografiuli (sivrciTi) obieqtebis mdebareobas da sxva 

fizikur-geografiul maxasiaTeblebs gadmoscemen, aramed 

sxvadasxva bunebrivi Tu sazogadoebrivi procesis Seswav-

lis da prognozirebis mZlavr saSualebad gadaiqcnen.

mokled rom vTqvaT, ruka geografiis ZiriTadi enaa. Se-

sabamisad mas geografiuli informaciuli sistemisTvisac 

sakvanZo mniSvneloba eniWeba. rogorc zemoT ukve aRvniS-

neT, geografiuli informaciuli sistemebi aris geografi-

uli (sivrciTi) monacemebis Segrovebis Senaxvis, analizis 

da gamosaxvis saSualeba. TiToeuli es komponenti geoin-

formaciuli sistemebis gaCenamde anu meoce saukunis meore 

naxevramde gacilebiT adre arsebobda da rukis saSualebiT 

gadmoicemoda. Sesabamisad rukaa gis-is mTavari komponenti. 

ufro metic, zogierTi specialisti geografiul informaci-

ul sistemebs rukebze dafuZnebul informaciul sistemebs 

uwodebs. geografiuli informaciuli sistemebis saSuale-

biT ganxorcielebuli nebismieri qmedebis saboloo Sedegi 

umetes SemTxvevaSi rukis saxiT aris warmodgenili. amitom 
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geografiuli informaciuli sistemis momxmareblisTvis 

aucilebelia rukis da misi yvela Tvisebis srulfasovani 

codna monacemebis koreqtuli intepretaciis, damuSavebisa 

da analizisTvis.

rukaTa klasifikacia
rukebis raodenoba, maTi mraval sferoSi intesiuri 

gamoyenebis gamo sul ufro matulobs da dRemde uamravi 

raodenoba dagrovda. amitom saWiro gaxda maTi mowesrige-

ba garkveuli niSnebis mixedviT. kartografiaSi rukaTa 

klasifikacia xdeba:

●● masStabis mixedviT:

•	gegmebi (1:5000 da ufro msxvili);

•	msxvilmasStabiani (1:10 000 – 1: 200 000);

•	saSualomasStabiani (1:200 000 – 1: 1 000 000);

•	wvrilmasStabiani (1: 1 000 000-ze wvrili).

masStabis mixedviT xdeba zogadgeografiuli rukebis 

damatebiTi klasifikacia: 1:100 000 da ufro msxvili masSta-

bis zogadgeografiul rukas topografiuls uwodeben, 

1:200  000-1:1 000 000 - samimoxilvo-topografiuls, xolo 

1:1 000 000-ze ufro wvrils - samimoxilvos.1

●● Sinaarsis mixedviT:

•	zogadgeografiuli rukebi;

•	Tematuri rukebi;

•	specialuri rukebi;

●● teritoriis momcvelobis mixedviT:

•	mzis sistemis;

•	planetebis;

1	 sxva qveynebSi gavrcelebulia ramdenadme gansxvavebuli klasifi-
kacia. sailustraciod ixileT danarTi (gv. 294)
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•	naxevarsferoebis;

•	kontinentebis da okeaneebis;

•	qveynebis;

•	administraciuli da samxareo dayofis;

•	samrewvelo da sasoflo-sameurneo raionebis;

•	calkeuli teritoriebis (kurortebi, nakrZalebi, sxv.);

•	sxva.

gansakuTrebiT rTuli sakiTxia Tematuri rukebis kla-

sifikacia. Tematuri rukebi gamosaxaven yvela momijnave 

dargebis Tematikas, romelTac emsaxureba Tematuri kar-

tografia. garda tradiciuli geografiuli erTeulebisa 

(liTosfero, hidrosfero, atmosfero, pedosfero da bios-

fero) Tanamedrove epoqaSi Cndeba sazogadoebrivi intere-

sebis axali Temebi, romelTa gamosaxvac xdeba Tematuri 

rukebis saxiT. Tematuri rukebis klasifikaciis sqema Riaa 

da yoveli axali Tematika emateba saklasifikacio nusxas [1] 

Tematuri rukebis klasifikacias sxvadasxva avtori sxva

dasxvanairad axdenes. erT-erTi aseT nimuSi moyvanilia da-

narTSi. (gv. 295)

specialuri anu garkveuli teqnikuri amocanis gadasaW-

relad an momxmarebelTa garkveuli wrisTvis gankuTvnili 

rukebis klasifikacia Semdegnairia:

●● sanavigacio rukebi:

•	aero- da kosmosuri sanavigacio;

•	sazRvao-sanavigacio;

•	locmanebis;

•	sagzao.

●● sakadastro rukebi:

•	miwis kadastris;
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•	wylis kadastris;

•	saqalaqo kadastris

•	satyeo kadastris.

●● teqnikuri rukebi:

•	miwisqveSa komunikaciebis;

•	sainJinro-samSeneblo.

●● saproeqto rukebi:

•	samelioracio;

•	tyeTmowyobis;

•	miwaTmowyobis. [9]

CamoTvlili rukebis garda mniSvnelovania Semdegi kar-

tografiuli gamosaxulebani:

atlasebi – rukebis sistematuri nakrebi, Sesrulebuli 

erTiani programis mixedviT, rogorc erTi mTliani nawar-

moebi. atlasSi rukebi Tematurad urTierTdakavSirebuli, 

urTierTSeTanxmebuli da urTierTSemavsebelia. rukebi, rom-

lebic Seadgenen atlass, specialurad aris Seqmnili Sedare

bisTvis da erToblivi analizisTvis. atlasebis klasifikacia 

xdeba sivrciTi momcvelobis, daniSnulebis, formatis da 

sxv. niSnebis mixedviT. atlasebi gamoicema wignis an albo-

mis saxiT, akinZuli, saqaRaldebSi an yuTSi moTavsebuli 

cal-calke furclebad. atlasebs xSirad axlavs ganmarte-

biTi teqstebi, saZiebo masala, grafikebi, fotografiebi da 

sxv.

blok-diagramebi – samganzomilebiani brtyeli kartog

rafiuli gamosaxuleba, romelic iTavsebs raime zedapiris 

gamosaxulebas, grZivi da ganivi vertikaluri kveTebiT. 

blok-diagramis daniSnulebaa gadmosces ZiriTadi morfo

logiuri Taviseburebebi misi ganviTarebis garkveul 
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etapze da momxmarebels uqmnis warmodgenas geologiuri 

aRnagobasa da struqturaze.

reliefuri rukebi – romlebic garemos gamosaxaven 

moculobiTi, samganzomilebiani gamosaxulebiT. xSirad, 

ufro meti TvalsaCinoebisTvis, vertikaluri masStabi ram-

denjerme gadaWarbebulia horizontalurTan SedarebiT. 

reliefur rukebSi mTeli Sinaarsi gadmocemulia Cveuleb

rivi pirobiTi niSnebiT.

fotorukebi – fotorukebs uwodeben iseT rukebs, 

romelzec kartografiuli gamosaxuleba SeTavsebulia fo-

togamosaxulebasTan. fotorukis damzadebisTvis foto-

gegmebs uTavseben kartografiuli gamosaxulebis calkeul 

elementebs (sakoordinato bades, horizontalebs, warwe

rebs da aS) an Tematur Sinaarss (geologiuri agebuleba, 

landSafti da a.S.). fotorukebi iqmneba Cveulebrivi rukebis 

proeqciaSi, aqvT maTnairi safuZveli da sizuste. amis gamo 

fotorukaSi garemos detaluri suraTis upiratesoba gaer-

Tianebulia rukis tradiciul, ganzogadebul gamosaxule-

basTan, rac Zalian mosaxerxebelia adgilze orientaciis, 

samecniero gamokvlevebis, sainJinro da sainJinro-saproeq-

to samuSaobis dros. zogjer aseT rukebs orTofotoruke-

bs uwodeben. riTac xazs usvamen, rom aseTi rukis Sedgenisas 

gamoyenebulia proeqciaSi moqceuli fotogamosaxuleba. 

Tu fotosafuZvlad gamoyenebulia kosmosuri suraTi, maSin 

rukas kosmofotorukasac uwodeben.

rukebi-mikrofirebi – rukis an sxva kartografiuli nawar-

moebebis mini foto an video asli. ruka-mikrofirebs xSirad 

iyeneben didi moculobis rukebis kompaqturad Sesanaxad. 

rukebi-mikrofirebis saSualebiT moxerxebulad inaxaven 
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originali rukebis (gansakuTrebiT iSviaTi da Zveli) aslebs, 

kartografiul sawarmoebSi, biblioTekebSi da sxva iseT 

dawesebulebebSi, sadac saWiroa rukebis swrafad monaxva 

da demonstracia. aRsaniSnavia, rom rukebi-mikrofirebis 

gadatana iolad xdeba kompiuteruli teqnikis mexsiereba-

Si.

anaglifuri rukebi (anaglifebi) – rukebi, romlebic 

ibeWdeba ori urTierTSemavsebeli ferebiani gamosaxule-

biT, iseTnairad, rom orive maTganma Seadginos erTi stereo

wyvili. aseT rukebs aTvaliereben specialuri (slengze 3d) 

saTvaleebiT. misi daxmarebiT momxmarebeli xedavs samgan-

zomilebian moculobiT gamosaxulebas. arsebobs kompiu

teruli grafikis meTodebi, romelTa daxmarebiTac aseTi 

gamosaxulebis Cveneba xdeba ekranze.

cifruli rukebi – aseT rukebze obieqtebis cifruli 

modeli miRebulia, an sawyisi zogadgeografiuli, an Tema-

turi rukebis acifvriT, an uSualod stereofotogrammetri-

ul modelze gazomvebiT. cifrul rukebs inaxaven sxvadasxva 

teqnikur Semnaxav mowyobilobebze; praqtikulad warmoad-

gens kartografiuli gamosaxulebis logikur-maTematikur 

aRweras. cifruli rukis ZiriTadi daniSnulebaa rukis mo-

nacemTa bazis Sedgenis, analizis da sxv. informaciuli uz-

runvelyofa.

eleqtronuli rukebi – cifruli rukebi, romlis vi-

zualizaciac xdeba kompiuterul garemoSi, Sesabamisi prog

ramuli da teqnikuri saSualebebis gamoyenebiT saTanado 

proeqciaSi, pirobebiTi niSnebis da gaformebis wesis gaTval-

iswinebiT. eleqtronul rukebis paralelurad arsebobs ele-

qtronuli atlasebi, Cveulebrivi atlasebis kompiuteruli 



103

 analogi. telekomunikaciis ganviTarebis paralelurad mzar-

di mimarTulebaa internet-rukebi da internet-atlasebi.

kartografiuli animacia – eleqtronuli rukebis dina-

miuri Tanamimdevroba, romelic qmnis gamosaxuli obieqtebis 

da movlenebis drosa da sivrceSi cvalebad dinamikur 

gamosaxulebas (mag. atmosferuli frontis cvalebadoba da 

sxv.). animacia SeiZleba iyos brtyeli (2 ganzomilebiani) an 

moculobiTi (3 ganzomilebiani). am ukanasknelis gamoyenebis 

SemTxvevaSi SesaZlebelia realuri samyaros obieqtebis sru

li iluziis Seqmna. aseT rukebs zogjer virtualur rukeb-

sac uwodeben.

rukebis gamoyeneba gis monacemTa bazaSi
rukebi geografiuli informaciuli sistemebis mona-

cemTa bazebisTvis upirvelesi wyaroa. geoinformatikis 

TvalsazrisiT ruka warmoadgens obieqturi sinamdvilis 

sagnebis da movlenebis xatovan-niSnovan geoinformaciul 

models. gis monacemTa bazis formirebisTvis xazgasasmelia 

zogadgeografiuli rukebi da atlasebi. topografiul 

rukebs xSirad iyeneben sakoordinato safuZvlis Sedgenis, 

proeqciis SerCevis, Tematuri monacemebis sivrciTi mib-

misTvis, reliefis, hidrografiis, dasaxlebuli punqtebis, 

gzebis, administraciuli erTeulebis da sxv. gamoyofis

Tvis. rac Seexeba atlasebs: maTi upiratesoba sxva wyaroeb

Tan SedarebiT sivrciTi informaciis sistematizirebulad 

da kompleqsurad gadmocemaa. ufro metic, kompleqsur at-

lasebs zogi „qaRaldis gis~ uwodebs. [5]

analoguri (qaRaldis) ruka monacemTa bazebis ZiriTad 

wyarod rCeba saqarTveloSi. ganviTarebul qveynebSi maTi 
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gamoyenebis wili Semcirebulia. oRond ara im mizeziT, rom 

qaRaldis rukebma dakarges TavianTi aqtualoba. ubralod 

geografiuli informaciuli sistemebis farTo da gacilebiT 

adre gavrcelebis gamo mravali ruka ukve transformire-

bulia gis monacemTa bazebisTvis moxerxebul cifrul 

formatSi. sxvagvarad rom vTqvaT, maT ukve gavlili aqvT qa-

Raldis rukebis cifrul formatSi gadayvanis procesis didi 

nawili. rukis cifruli analogebis Seqmna (rukebis acifvra)  

saqarTveloSi intensiurad axla mimdinareobs.

geoinformatikaSi qaRaldis (analogiuri) rukebis ga

moyenebisTvis saWiroa maTi cifrul formatSi gadayvana. 

rukis cifruli versiis momzadebas slengze „acifvras~ 

uwodeben. rukebis acifvra – SedarebiT iafi xerxia cifru-

li informaciis misaRebad. amasTan erTad igi ar moiTxovs 

did droiT danaxarjebs sxva meTodologiebTan SedarebiT. 

rukebis acifvrisTvis gamoiyeneba digitaizeri (digi-
tizer) da skaneri (scanner). digitaizeri warmoadgens rukis 

dasamagrebel magidas, romelTanac mierTebulia standar-

tuli manipulatoris („Tagvi~ „mausi~) msgavsi kursori. 

kursors Cveulebriv gaaCnia gamWvirvale plastikze gamo-

saxuli jvaredini niSnuli, romelic saSualebas aZlevs 

operators ufro zustad gadaaadgilos igi rukaze. kur-

sorze moTavsebuli RilakebiT uTiTeben xazis an sxva obi-

eqtis acifvris dawyeba-dasrulebas. 

digitaizerebi gansxvavdebian TavianTi zomebiT da 

garCevadobis SesaZleblobebiT, romelic Cveulebriv 

Seadgens 0.025 mm-s. SedarebiT ZviradRirebul avtomatur 

digitaizerebs gaaCniaT kompaqt-diskebis wamkiTxi mowyobi-

lobis msgavsi Tavaki. am Tavaks afiqsireben asacifri xazis 
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sawyis wertilSi, ris Semdegac mowyobiloba Tavad axdens 

obieqtis cifrul formatSi gadayvanas. dasaxelebis miuxe-

davad avtomatur digitaizerebs mainc sWirdeba operatoris 

momsaxureba, radgan yoveli axali obieqtis sawyisi wertili 

xeliT unda mieTiTos. garda amisa, mowyobiloba Secdomebs 

uSvebs rTuli rukebis an dabali garCevadobis wyaroebs da-

muSavebisas. 

bolo dros digitaizerebis roli TandaTan Semcirda 

skanerebisa da mza cifruli monacemebis sul ufro mzardi 

gamoyenebis gamo. 

rukebis cifrul formatSi gadayvanis ufro farTod 

gavrcelebuli xerxia skaneris gamoyeneba miRebuli monaceme

bis Semdgomi veqtorizaciiT. skaners uwodeben mowyobilobas, 

romliTac SesaZlebelia gamosaxulebis analoguridan cif

rul gamosaxulebad gardaqmna da kompiuteris mexsierebaSi 

ganTavseba. skaneris gamoyenebiT SeiZleba gakeTdes didi ra-

odenobis rukebis cifrul formatSi gadayvana SedarebiT 

mokle droSi. amasTan misi Rirebuleba toli iqneba sxva xerxe-

biT acifvrisa. 

skanerebi iyofa xelis, gorgolaWebian, diskian da plan-

Setur skanerebad. xelis skaneri warmoadgens optikur wam-

kiTxvels, romelsac operatori gadaadgilebs originalis 

zedapirze. aseTi skanirebiT miRebuli cifruli masala 

dabali xarisxisaa, amitom gis monacemTa SegrovebisTvis 

TiTqmis ar gamoiyeneba. 

gorgolaWebian skanerSi wamkiTxavi mowyobiloba 

fiqsirebulia da masze moZraobs originali. aseTi mow

yobilobiT miRebuli cifruli gamosaxuleba planSetur 

skaneriT miRebul gamosaxulebasTan SedarebiT dabali 
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xarisxisa, magram SeuZlia daaskaneros nebismieri sigrZis 

originali.

dolur skanerSi originali magrdeba mrgval dolura

ze, romlis gaswvrivac moZraobs wamkiTxavi mowyobiloba. 

doluri skaneri ZiriTadad did formatis originalis 

skanirebisTvis gamoiyeneba.

yvelaze farTod gavrcelebuli planSeturi skaneria. 

igi warmoadgens gamWvirvale zedapirs, romelzec zemodan 

ideba originali, xolo qvemodan moZraobs sinaTlis wyaro 

da wamkiTxavi mowyobiloba. 

gis monacemTa SegrovebisTvis yvelaze mosaxerxebeli e. 

w. fotogrammetriuli - specializirebuli didi formatis 

skanerebia, romelTaTvisac damaxasiaTebelia maRali si-

zuste da stabiluroba. (mag. fotogrammetriuli skaneris 

Photoscan 2001 instrumentuli saSualokvadratuli Secdoma 

mxolod 2 mkm-a). aseTi skanerebi SedarebiT maRali Rireb-

ulebisaa, vidre sxva tipis skanerebi, amitom maT ZiriTadad 

cifruli monacemebis Segrovebaze specializirebuli orga-

nizaciebi iyeneben .

digitaizerebic da skanerebic unda Seesabamebodes 

garkveul teqnikur moTxovnebs garCevadobis, sizustis, 

dasaskanerebeli velis zomiT, gamomavali failebis forma-

tiT da programuli uzrunvelyofis SesaZleblobebiT.

rukis elementebi
ruka sxvadasxva elementebisgan Sedgeba (nax. 13) rukis ele

mentebs uwodeben Semadgenel nawilebs, romlebic moicavs 

Tavad kartografiul gamosaxulebas da CarCosmiRma gafor

mebas. [9] kartografiuli gamosaxuleba anu rukis Sinaarsi 
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rukis mTavari elementia. mag. zogadgeografiuli rukis Si-

naarsia reliefi, hidrografia, mcenareuli safari, dasaxle-

buli punqtebi, socialuri, sameurneo, kulturuli da sxva 

obieqtebi. 

Tematuri rukebisTvis ganasxvaveben Tematur Sinaarss 

(gamosasaxi Temis Sesabamis informacias) da geografiul 

safuZvels (zogadgeografiul nawils, romelic gamoiyene-

ba orientaciisTvis da Tematuri informaciis koreqtuli 

sivrciTi ganTavsebisTvis).

kartografiuli gamosaxulebis garda, nebismieri rukis 

aucilebeli elementebia: maTematikuri safuZveli (proeq-

cia, sakoordinato sistema da sayrdeni geozediuri qseli), 

masStabi, legenda.

kartografiuli proeqciebi
dedamiwis zedapiris organzomilebian gamosaxulebad  - 

rukad gamosaxva seriozuli problemaa: sfero iseTi sxeulia, 

romlis mrudi zedapiric sibrtyeze ar iSleba. Sesabamisad 

geografiuli (sivrciTi) obieqtebis gamosaxvisas adgili 

eqneba gamosaxulebis gaxleCvas an gadafarvas. kartogra-

fiaSi geografiuli rukis mimarT ori moTxovna arsebobs: 

rukaze gamosaxuleba unda iyos uwyveti da erTniSnovani (anu 

dedamiwis zedapiris TiToeul wertils unda Seesabamebodes 

mxolod erTi wertili). am moTxovnebis dakmayofilebisTvis 

kartografebma SeimuSaves meTodi, romelsac kartografi-

uli proeqcia ewodeba. kartografiuli proeqcia aris 

sferuli zedapiris sibrtyeze gaSlis maTematikuri xerxi 

da misi realizacia xdeba iseTi geometriuli sxeulebis 

saSualebiT, romelTa mrudi zedapirebic Tavisuflad 
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iSleba sibrtyeze. kartografiaSi gamoyenebuli aseTi sxeu

lebia cilindri da konusi. proeqciis gamoyeneba dedamiwis 

sferulobiT warmoqmnil yvela problemas ver agvarebs. radgan 

yvela SemTxvevaSi, gamosaxulebas zustad is saxe ara aqvs, rac 

mas sferul zedapirze hqonda anu geografiuli (sivrciTi) 

obieqtebi damaxinjebulia. es damaxinjeba sferos zedapiris 

„ZaldatanebiT~ gaSliTaa miRebuli da sworad ver gadmoscems 

sigrZeTa yvela Sefardebas, e. i. ver inarCunebs erTian masStabs 

rukis yvela adgilas da mimarTulebaze. gamonakliss warmod-

gens mxolod topografiuli gegmebi da rukebi. topogegmebze 

da rukebze dedamiwis zedapiris metad mcire nawilis gamosax-

vis gamo mas praqtikulad sibrtyed Tvlian. [40] „praqtikulad 

sibrtye~ niSnavs: aseT gamosaxuleba damaxinjebulia ki aris, 

magram Tavis simciris gamo mxedvelobaSi ar miiReba. 

kartografiul proeqciebs axasiaTebT Semdegi damaxin-

jebani:

sigrZis damaxinjeba. sigrZis damaxinjebis Sedegad rukis 

masStabi sxvadasxva wertilsa da mimarTulebiT mudmivi ar 

aris. xolo sigrZeebi da manZilebi ar Seefereba sinamdviles.

farTobebis damaxinjeba. farTobebis masStabi rukis sxva

dasxva wertilSi sxvadasxvaa, rac sigrZeebis damaxinjebiT 

aris gamowveuli. Sesabamisad geografiuli (sivrciTi) obi-

eqtebis farTobebi ar Seesabameba sinamdviles.

kuTxeebis damaxinjeba. rukaze mimarTulebebs Soris 

kuTxeebi damaxinjebulia adgilmdebareobaze maT Soris 

arsebul kuTxeebTan SedarebiT.

formebis damaxinjeba. kuTxeebis damaxinjebis gamo ru-

kaze gamosaxuli figurebi deformirebulia realur gare-

moSi mdebare figurebTan SedarebiT. [9]
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kartografiuli proeqciebic saTaves antikuri samyaro

dan iRebs da dRemde uamravi proeqciaa SemuSavebuli. maTi 

klasifikacia xdeba damaxinjebis da gamosaxvis saSualebis 

mixedviT.

damaxinjebis mixedviT gamoyofen 3 ZiriTad jgufs:

•	tolkuTxa, romelSic mocemul wertilSi yvela mimar-

TulebiT SenarCunebulia kuTxeebi, sigrZis masStabi 

da usasrulod mcire figurebis formebi;

nax. 14. proeqciiT gamowveuli farTobebis damaxinjebis princi-

puli sqema: TvalnaTliv Cans farTobebis zrda maRali ganedebis 

mimarTulebiT.
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•	toldidi, yvelgan SenarCunebulia farTobebis masSta-

bi da amdenad figuraTa farTobebis Tanafardoba gad-

mocemulia sworad;

•	tolSorisuli - misi gamoyenebisas damaxinjebis gareSe 

rCeba erT-erTi romelime ZiriTadi mimarTuleba. aseT 

proeqciebSi maxinjdeba farTobebi da mimarTulebebi.

•	nebismieri, romelSic ama Tu im sididiT maxinjdeba 

farTobebic da kuTxeebic. aseT proeqciebis gamoye

nebisas erTi teritoria sxva teritoriebTan Seda

rebiT gamosaxulia naklebi damaxinjebiT.

gamosaxvis xerxis mixedviT klasifikacia gulisxmobs 

proeqciebis klasifikacias damxmare zedapiris mixedviT, 

romelic gamoiyeneba sferos (sferoidis) sibrtyed gaSli-

sas. am kriteriumis mixedviT ganasxvaveben Semdeg pro-

eqciebs:

cilindruli: sferuli zedapiris sibrtyeze proecire-

ba xorcieldeba cilindris saSualebiT. normaluri badis 

meridianebi Tanabrad daSorebuli da paralelurni arian. 

xolo paralelebi - swori da maTi perpendikularia, maT 

Soris ar aris daculi Tanabari manZili. Tu mxebi cilin-

dris RerZi emTxveva dedamiwis brunvis RerZs, proeqcias 

uwodeben normalur cilindrul proeqcias. Tu mxebi cilin-

dris RerZi emTxveva ekvatoris, aseT proeqcias ganiv ci

lindrul proeqcias uwodeben, xolo Tu mxebi cilindris 

RerZi ekvatoris sibrtyis mimarT daxrilia, maSin mas iribi 

cilindruli proeqcia ewodeba. fsevdocilindruli pro-

eqciis normaluri badis paralelebi swori xazebia, magram 

araTanabradaa daSorebuli. Sua meridiani maTi perpendi-

kularulia da swori. danarCeni meridianebi ki mrudebia.
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nax. 15. cilindruli (a.-ganivi, b.-iribi, g.-normaluri, d.- 

cilindruli proeqciis sakoordinato bade) da azimuturi 

(e.-pirdapiri, v.-iribi, z.-ganivi, T.-azimuturi proeqciis bade) 

proeqciis principuli sqema.

a.

b.

g.

d.

e.

v.

z.

T.
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konusuri: sferuli zedapiris sibrtyeze proecieba xdeba 

konusis saSualebiT. konusuri proeqciis normaluri badis 

paralelebi koncentruli wreebis rkalebia, xolo meridiane-

bi - paralelebis saerTo centridan garkveuli kuTxiT (iri-

bad) gamavali swori xazebia. kuTxeebi proporciulia grZedTa 

sxvaobisa; aqac cilindruli proeqciis analogiurad gamoiyo-

fa pirdapiri konusuri, ganivi konusuri da iribi konusuri 

proeqciebi. fsevdokonusuri proqciis normaluri badis 

paralelebi koncentrirebuli wreebia, meridiani sworea, igi 

gadis paralelebis centrSi, danarCeni meridianebi mrudea.

azimuturi: dedamiwis zedapiris proecireba xdeba mxeb 

an mkveT sibrtyeze. normaluri badis paralelebi sruli 

koncentrirebuli wreebia. xolo meridianebi paralelebis 

saerTo centridan garkveuli kuTxiT gamavali swori xaze-

bia. kuTxeebi proporciulia grZedTa sxvaobebis. Tu mxebi 

sibrtye dedamiwis brunvis RerZis perpendikularulia, aseT 

proeqcias polarul (normalur) azimutur proeqcias uwo-

deben, Tu mxebi sibrtye ekvatoris perpendikularulia, aseT 

proeqcias ekvatorul (ganiv) azimutur proeqcias uwodeben, 

xolo Tu proecireba xdeba damxmare zedapirze, romelsac 

ekvatoris mimarT SeiZleba nebismieri kuTxe gaaCndes, aseT 

proeqcias irib azimutur proeqcias uwodeben.

mravalwaxnagovani: gansakuTrebuli proeqciebi, rome

lic miiReba zedapirze mxebi mravalwaxnagovani figuriT. es 

figura yvelaze xSirad trapeciaa, Tumca SesaZlebelia kvad

ratis, rumbis an sxva figuris gamoyenebac.

pirobiTi: romelic arc erT zemoT CamoTvlilSi ar 

erTiandeba da SeiZleba qondes sxvadasxva paralelebi da 

meridianebi. [1] [9] [32]
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sakoordinato sistema
kartografiul proeqcias meorenairad kartografiul 

bades uwodeben. kartografiuli bade Sedgeba paralelebi-

sa da meridianebisgan, romelTac, rogorc zemoT vnaxeT, 

sxvadasxva proeqciaSi sxvadasxva saxe aqvT. meridianebis da 

paralelebis gadakveTis wertilebs kartografiuli badis 

sakvanZo wertilebs uwodeben da maT identuri wertilebi 

gaaCniaT dedamiwis zedapirze. geografiuli koordinatebi 

(grZedi da ganedi) aris kuTxuri sidideebi, romlebic gansaz-

Rvraven nebismieri wertilis mdebareobas sawyisi meridianis 

da ekvatoris mimarT. wertilis ganedi aris kuTxe ekvato-

ris sibrtyesa da mocemuli wertilis marTobs Soris, xolo 

grZedi - kuTxe, romelic warmoiqmneba sawyis meridianis 

nax. 16. azimuturi (a.-polaruli (normaluri), b.-ekvatoruli 

(ganivi), g.-azimuturi proeqciis sakoordinato bade) da mraval-

waxnagovani (d., e. - mravalwaxnagovani proeqciis sakoordinato 

badeebi) proeqciis principuli sqema.

a. b. g.

d. e.
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sibrtyesa da mocemuli wertilis sibrtyes Soris. (nax. 17) 

paraleli aris nebismieri xazi, romlis yvela wertils 

aqvs erTnairi ganedi, xolo meridiani - xazi, romlis yvela 

wertili mdebareobs erT geografiul grZedze. nulovan 

meridians uwodeben did britaneTSi mdebare grinvinCis 

observatoriaze gamaval meridians, xolo ekvatori aris 

wiri, romelic warmoiqmneba brunvis RerZis marTobuli da 

dedamiwis centrze gamavali sferos gadakveTiT. (nax. 18)

nax. 17. wertilis koordinatebis gansazRvra gradusebiT.
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sakoordinato bade rukis mniSvnelovani maTematikuri 

safuZvelia. misi saSualebiT xdeba orientireba rukaze, 

mimarTulebebis, azimutebis, rumbebis, direqciuli kuTxee-

bis gazomva, koordinatebis gansazRvra an axali obieqtebis 

datana. sakoordinato badeebis mixedviT SesaZlebelia 

rukis masStabis, proeqciis da damaxinjebis dadgena. 

kartografiuli bade, romelsac geografiul badesac 

uwodeben, warmoadgens rukaze gamosaxul meridianebs da 

paralelebs, aTvlils sawyisi, grinvinCis meridianidan (meri

dianebisTvis) da ekvatoridan (paralelebisTvis). kartog

rafiuli badis mixedviT ganisazRvreba rukaze mimarTulebebi: 

“CrdiloeTi-samxreTi~ da „dasavleTi-aRmosavleTi~, meridi-

anis CrdiloeT mimarTulebidan saaTis isris mimarTulebiT 

aiTvleba geografiuli azimuti da a.S. rukebze geografiuli 

badis gamomsaxveli xazebi daitaneba, rogorc wesi, Tanabari 

intervaliT, ramdenime aTeuli gradusidan ramdenime minu-

tamde an sekundamde – rukis masStabis mixedviT.

sworkuTxa sakoordinato bades meorenairad kilomet

rul bades uwodeben da warmoadgens standartul, Tanabari 

intervaliT gatarebul urTierTperpendikularul xazs. 

(nax. 19) ufro xSirad aseTi bade daitaneba topografiul 

rukebsa da gegmebze. sworkuTxa sakoordinato badis verti-

kalur xazs gamosaxaven geodeziuri zonis RerZula meridi-

anis paralelurad (abscisaTa RerZi), xolo horizontalurs 

ekvatoris paralelurad (ordinatTa RerZi). xazebi gatare-

bulia kilometris daSorebiT. aseTi bade mosaxerxebelia 

geodeziuri gamoTvlebis Casatareblad: sworkuTxa koor-

dinatebis, manZilebis, direqciuli kuTxeebis da sxv. gansaz-

RvrisTvis.
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masStabi
rukaze dedamiwis zedapiris sagnebi gamoisaxeba rome-

lime masStabSi anu Semcirebulad. rukis masStabi aris 

rukaze obieqtebis Semcirebis xarisxi dedamiwis (ufro 

zustad ki elifsoidis) zedapirze maT zomebTan SedarebiT.

masStabi mudmivi sididea mxolod gegmebze (mcire terito-

riis momcvel ubnebze) sxva yvela SemTxvevaSi, sferuli zeda-

piris sibrtyeze gadatanis gamo masStabi icvleba. sazogadod 

ama Tu im rukisTvis kartografiuli proeqciis gamoTvlisas 

yovelTvis mocemulia masStabi, romelic ucvlelad unda 

darCes proeqciis garkveul wertilebSi an garkveul xazeb-

Si. amgvar masStabs, romelic rukis saerTo Semcirebas axasi-

aTebs mTavari masStabi ewodeba. yvela danarCeni masStabebi, 

nax. 19. zogadgeografiuli rukis sakoordinato bade.
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mTavar masStabze msxvili an wvrili iwodeba kerZo masS-

tabad. rukaze aweren mxolod mTavar masStabs. adgilis 

xazis sigrZes, romelic mocemuli masStabis rukaze Seesabam-

eba 0,1 mm - am masStabis zRvrul sizusted iwodeba.

rukis masStabi yovelTvis wiladia, romlis mricxveli 

aris rukaze aRebuli manZili 1 sm, xolo mniSvneli – manZi-

li, romelic sinamdvileSi Seesabameba 1 sm-s. rukaze masSta-

bi SeiZleba grafikulad sxvadasxvagvarad iyos gamosaxuli. 

ganasxvaveben xazovan, ricxviT da saxeldebul masStabs. 

(nax. 20)

rukis legenda
rukis mniSvnelovani elementia legenda, romlis saSuale-

biTac axsnilia rukaze gadmocemuli informaciis pirobiTi 

aRniSvnebi (Srafireba, ferebi, sxva xerxiT gansxvavebulad 

gamosaxuli obieqtebi), ricxviTi mniSvnelobebi da sxv. to

pografiuli rukebisTvis arsebobs unificirebuli legen

da, romelic rogorc wesi calke cnobarad gamoicema xolme. 

Tematuri rukis legenda Tavad rukaze unda iyos gamosaxu-

li. zogjer legendas cxrilis formiT adgenen, riTac uz-

runvelyofen ufro maRal TvalsaCinoebas. rukis legenda 

nax. 20. masStabis grafikuli gamosaxuleba: a. ricxviTi;  

b. saxeldebuli; g. xazovani.
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unda iyos logikuri da gasagebi, raTa momxmarebelma sworad 

aRiqvas rukis saSualebiT gadmocemuli informacia.

sayrdeni geodeziuli qseli, romlis daniSnulebac 

tradiciul kartografiaSi dedamiwis fizikuri zedapiris 

elifsoidis zedapirze gadasvlas da geografiuli elemen

tebis sakoordinato sistemis mimarT swor ganlagebas 

uzrunvelyofs, geografiuli informaciuli sistemisTvis 

datumis saxeliT aris cnobili da ganxilulia Sesabamis 

TavSi (gv. 67).

proeqciis SerCeva 
proeqciis SerCeva kartografiuli gamosaxulebis da

niSnulebis, teritoriis sididis, geografiuli mdebareo-

bis da konfiguraciis mixedviT xdeba. dedamiwis sxvadasxva 

nawilisTvis zogadi mimoxilvis mizniT Seqmnili rukebi 

xSirad iyeneben Semdeg proeqciebs:

●● msoflio rukebisTvis umetes SemTxvevaSi ixmareba 

toldidi (eqvivalenturi) da nebismieri proeqciebi. 

xSirad gamoyenebuli proeqciebia: molveidis, aitovis, 

ekertis da ekert-gudis gawyvetili proeqcia. msoflios 

tolkuTxa (msgavsi) gamosaxulebisTvis ki yvelaze xSir-

ad - merkatoris proeqcia.

●● naxevarsferoebis rukebisTvis umetes SemTxvevaSi 

azimuturi proeqciebi gamoiyeneba. aRmosavleT da dasav-

leT naxevarsferoebis gamosaxvisTvis xSirad xmaroben 

lambertis toldid ekvatorul azimutur proeqcias, 

zogjer - molveidis toldid proeqcias. aseve tolkuTxa 

ekvatorul stereografiul da postelis ekvatorul 

(nebismier) azimutur proeqcias. CrdiloeT da samxreT 
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naxevarsferoebisTvis: lambertis toldid polarul 

azimutur proeqcias, polarul azimutur proeqcias da 

postelis nebismier polarul azimutur proqcias.

●● calkeuli kontinentebis (evropis, aziis Crd. da samxr. 

amerikis, afrikis da avstraliis) gamosaxvisTvis reko-

mendirebulia lambertis toldidi iribi da gardigar

dmo azimuturi proeqcia. antarqtikisTvis - azimuturi 

pirdapiri tolSorisuli proeqcia. calkeuli qveynebis 

rukebisTvis gamoiyeneba normaluri konusuri proeqciebi - 

tolkuTxa, toldidi da tolSorisuli.

msxvilmasStabiani rukebis Sedgenisas ZiriTadad erovnu-

li saxelmwifo normatiuli aqtebiT xelmZRvaneloben. saqar

TveloSi 1999 wlamde ZiriTadad gaus-kriugeris proeqcia 

gamoiyeneboda, 1999 wels Semdeg - merkatoris proeqcia. Sem-

dgom, msxvilmasStabian rukebsa da gegmebze damaxinjebis 

maqsimalurad Semcirebis mizniT ssip-ma „sajaro reestris 

erovnuli saagento~ ucxoel partniorebTan konsultaciis 

Sedegad SearCia lambertis tolkuTxa konusuri proeqcia. 

saqarTvelos teritoriis kartografirebisas, aRniSnulma 

proeqciam GRS 80 elifsoidsa da IGS 08 sakoordinato siste-

masTan erTad unda uzrunvelyos gamosasaxi teritoriis rea

lur garemosTan saukeTeso maTematikuri misadageba. [41]

proeqciis amocnoba
proeqcias didi mniSvneloba aqvs rukis praqtikuli 

gamoyenebis dros, radgan misi saSualebiT ganisazRvreba 

rigi maxasiaTeblebi da damaxinjebis sidide. gis monacemTa 

bazis Seqmnisas rukis proeqciis codna aucilebelia misi 

swori pozicirebisTvis (mibmisTvis).
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zogierTi normaluri proeqcia iolad amosacnobia meri

dianebis da paralelebis mixedviT (mag. normaluri, cilindru-

li, fsevdocilindruli da sxv.). magram umetes SemTxvevaSi 

gamocdili kartografisTvisac ki Znelia gansazRvros pro-

eqcia. saqme gacilebiT rTuladaa msxvilmasStabiani ruke-

bis Seswavlisas. rac ufro msxvilmasStabiania ruka da 

Sesabamisad ufro mcirea gamosaxuli farTobi, anu naklebia 

yvela saxis damaxinjebis sidide miT ufro rTuliaproeqciebs 

Soris sxvaobis dadgena.

proeqciis amocnobaSi gulisxmoben ganisazRvros misi saxe-

oba, klasi da dasaxeleba. amisTvis saWiroa rukaze specialuri 

gazomvebis gakeTeba, raTa erT-erTi mimarTulebis mixedviT 

gamovlindes maTi tolkuTxoba, toldidoba Tu tolSorisoba.

pirvelad adgenen CarCos formas: sworkuTxaa, wriuli Tu 

elifsi. gansazRvraven rogor aris gamosaxuli polusebi, Sem-

deg zomaven meridianis gaswvriv paralelebs Soris manZilebs, 

badis momijnave ujredebis farTobebs, meridianis da para-

lelebis gadakveTis kuTxes da sxv.

arsebobs specialuri cxrilebi-proeqciis ganmsazRvre

lebi, romelTa saSualebiTac saWiro gazomvebis Semdeg 

SesaZlebelia moiZebnos proeqciis dasaxeleba. proeqciis amoc-

nobis Semdeg, rukis gis-Si gamoyenebisas, saWiroebis SemTxveva-

Si, SeaqvT Sesabamisi Sesworebebi. [42] [43]

distanciuri zondireba
distanciuri zondireba SeiZleba ganimartos, rogorc 

dedamiwis zedapiris, masze mimdinare procesebis da movle-

nebis, obieqtebis an misi wiaRis Sesaxeb informaciis miRebis 

meTodi, romlisTvisac ZiriTadad gamoiyeneba sahaero an 
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kosmosuri safreni aparatebidan Segrovebuli monacemebi. 

gansazRvreba mianiSnebs, rom informaciis Segroveba xdeba 

distanciurad, moSorebuli adgilidan, sakvlev obieqtTan 

fizikuri kontaqtis gareSe. am SemTxvevaSi momxmarebeli 

kmayofildeba im informaciiT, romelsac Seicavs registrire-

buli signali (mag. optikuri, akustikuri Tu mikrotalRuri). 

CamoTvlilTagan yvelaze farTod gavrcelebulia opti-

kuri signalis meTodi. aseve, miuxedavad imisa, rom dis-

tanciuri zondirebis monacemebi SeiZleba Seesabamebodes 

dedamiwis zedapiris calkeul wertils, an xazovan pro-

fils, yvelaze xSirad iyeneben suraTis saxiT warmodgenil 

organzomilebian sivrciT badeze Catarebul gazomvebs.

saxmeleTo meTodebiT Catarebuli gazomvebisgan gansxva

vebiT distanciuri zondirebis aparatura (gansakuTrebiT 

kosmosur safren aparatebze ganTavsebuli) iZleva dedami-

wis zedapiris periodulad gadaRebis saSualebas. droSi 

gansxvavebuli erTidaigive teritoriis distanciuri zon-

direbis masalis damuSavebiT axdenen garemos da masze ada-

mianis zemoqmedebis monitorings.

garemos monitoringi cxadia ar aris distanciuri zon-

direbis gamoyenebis erTaderTi sfero. distanciuri zondi-

reba gamoiyeneba:

•	 garemos mdgomareobis monitoringisa da SefasebisTvis 

(saqalaqo infrastruqturis ganviTarebis analizi, war-

moebis saxifaTo narCenebis kontroli);

•	globaluri cvilebebis monitoringisTvis (atmos-

feros ozonis fenis SeTxeleba, tyis safaris dakar

gva, globaluri daTboba);

•	 soflis meurneobaSi (sasoflo-sameurneo kulturebis 
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mdgomareobis analizi, mosavlis prognozi, niadagis 

eroziis kvleva);

•	sasargeblo wiaRiseulis mopovebaSi (mineralebi, nav-

Tobi, bunebrivi airi);

•	 ganaxlebad bunebriv resursebze dakvirvebisTvis 

(daWaobebuli teritoriebi, niadagebi, tyeebi, okeanee-

bi);

•	metorologia (atmosferos dinamikis kvleva, amindis 

prognozi);

•	kartografiaSi (topografia, miwaTsargebloba, samo-

qalaqo mSenebloba);

•	samxedro sferoSi (dazverva da rekognoscireba, stra

tegiuli amocanebi, taqtikuri analizi);

•	masobrivi sainformacio saSualebebSi (analizi).

mocemuli CamonaTvalidanac sCans, rom distanciuri 

zondireba gamoiyeneba gansxvavebuli Sinaarsis obieqtebis 

sivrciTi, speqtruli da droiTi parametrebis analizis

Tvis. aseTi moculobiTi amocanebis gadasaWrelad SemuSave-

bulia distanciuri zondirebis mravali sistema, TiToeuli 

maTgani orientirebulia garkveuli amocanis gadaWraze da 

aqvs Tavisi specifika. mag. meteorologiaSi saWiroa teri-

toriis xSiri gadaReba naklebi garCevadobiT, xolo kar-

tografiaSi - piriqiT: mniSvnelovania maRali rezoluciis 

gamosaxuleba. xolo gadaRebis sixSire naklebad relevan-

turia. [44] Sesabamisad distanciur zondirebas SevexebiT 

zogadad, geografiuli informaciuli sistemebis mona-

cemebis bazebis formirebis kuTxiT, radgan distanciuri 

zondireba moculobiTi disciplinaa da misi niuansebis amo

wurva Tundac erTi Tavis farglebSi SeuZlebelia.
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nax. 21. distanciuri zondirebis ganxorcielebis saSualebebi. 

[46]-is mixedviT. gv. 17. 
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me-20 saukunis bolodan SeiniSneba kartografiis, 

geoinformatikis da distanciuri zondirebis integra-

ciis procesi, romelsac kanadeli kartografebis gavleniT 

dasavlur literaturaSi „geomatikad~ moixsenieben. integ

raciis procesis Sedegad yalibdeba axali, sinTetikuri 

samecniero mimarTulebebi, mimdinareobs Teoriuli koncef

ciebis gamravalferovneba, tradiciuli da eleqtronuli 

kartografiis, distanciuri zondirebis, fotogrammetriis 

da deSifrirebis (ufro Tanamedrove terminiT interpreta-

ciis), Tanamgzavruli pozicionirebis da sxva momijnave dis

ciplinebis meTodebis daaxloeba an sulac Serwyma. ZiriTadi 

impulsi, romelmac biZgi misca aseT procesebs, samecniero-te-

qnikuri progresia, romlis saSualebiTac tradiciuli kar-

tografiis interesebis sferoSi sul ufro meti disciplina 

eqceva. ase mag. sivrciT kartografiul analizSi ricxviTi 

maTematikis, albaTobiT-statistikuri Tu eleqtronul-ga

momTvleli manqanebis farTod gamoyenebis paralelurad 

distanciuri zondireba dinamurad mzardi disciplinaa, ro-

melic sul ufro met adgils ikavebs geografiuli (sivrciTi) 

monacemebis Segrovebis sferoSi. ufro metic, xSirad aero-

kosmosuri suraTebi ganixileba rogorc rukis analogi, pre-

ruka da avtomatizirebuli kartografiis pirveli rgoli. 

dedamiwis Semswavleli mecnierebebSi rukebis da aerokos-

mosuri suraTebis kompleqsireba karga xania gardaiqmna 

erTian kartografiul-aerokosmosur meTodaT. geografi-

uli informaciuli sistemebis ganviTareba gacilebiT ufro 

moTxovnads xdis aseT integracias. [45]

distanciuri zondirebis ganxorcielebis mravali 

gza arsebobs (nax. 21) magram bolo periodSi distanciuri  
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zondirebis monacemebis didi nawili miiReba dedamiwis xe-

lovnuri aparatebidan. kosmosuri suraTebis gamoyenebis 

intensiuri zrda mis Tvisebebs ukavSirdeba (mag. gadamRebi 

mowyobilobis did simaRleze mdebareobis gamo SesaZlebe-

lia didi farTobebis dafarva, ramdenime speqtralur zo-

naSi registrirebuli signalebi Seicavs informaciis did 

moculobas da sxv.) [47] amitom Tanamedrove literaturaSi 

distanciuri zondireba yvelaze xSirad gulisxmobs dedami-

wis xelovnuri Tanamgzavrebidan miRebuli informaciis 

damuSavebas. am faqts Tavis obieqturi axsna aqvs. garda 

zemoTnaxsenebi upiratesobebisa, teqnikuri progresidan 

gamomdinare, Tanamgzavruli suraTebis xarisxi, (garCevado-

ba da sxva parametrebi) matulobs, xolo fasi - klebulobs, 

rac produqcias mimzidvels xdis. aerofotogadaRebac dis-

tanciuri zondirebis erT-erTi saxea, im principuli gansxva

vebiT, rom aerofotogadamRebi mowyobiloba (moZvelebul 

teqnologiaSi fotolentis emulsirebuli fena an Tanamed

rove cifruli sensori) afiqsirebs eleqtromagnituri 

speqtris mxolod xilul an masTan miaxloebul speqtrs. [44] 

aRniSnuli Tvisebis calsaxa naklad miCneva ar SeiZleba.

distanciur zondirebaze saubrisas mxedvelobaSi auci

leblad misaRebia aerofotosuraTebic. mcdaria mtkiceba, 

rom aerofotosuraTebma amowura Tavisi Tavi da man ad-

gili kosmosur teqnologiebs unda dauTmon. momavalSi es 

SeiZleba asec moxdes, magram jerjerobiT aerogadaRebiT 

miRebuli masala geografiuli (sivrciTi) monacemebis mniS-

vnelovani wyaroa. mas, ra Tqma unda, iseve rogorc kosmo

suraTebs, aqvT Tavisi dadebiTi da uaryofiTi mxareebi, 

romelTa mokle analizs odnav qvemoT moviyvanT.
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distanciuri zondirebis ganviTarebis 
 mokle istoria

distanciuri zondirebis teqnologia saTaves XIX sauku-

nidan iRebs. mis samSoblod SeiZleba safrangeTi CaiTvalos, 

radgan kacobriobis istoriaSi pirveli warmatebuli gafre-

na safrangeTSi Sedga. 1783 wels frangi J. da e. mongolfeebis 

mier damuSavebuli sahaero burTis koncefciis safuZvelze 

p. de rozim da darlandma ganaxorcieles 25 wuTiani mog-

zauroba parizis Tavze, xolo 1858 wels, aseve frangma k. 

nadarma pirvelma gadaiRo dedamiwis zedapiris suraTi 

80  m-s simaRlidan. am saintereso meTodma samxedroebis 

cxoveli interesi gamoiwvia. mag. aSS-Si samoqalaqo omis 

dros umarTavi safreni aparatebidan gadaRebul suraTebs 

jarebis gadaadgilebis, fortifikaciuli samuSaoebis war-

moebis, materialuri momaragebis da saartilerio dabom

bvis efeqtis SefasebisTvis iyenebdnen. [48] ]47]

teqnologiuri progresis momdevno etapi TviTmfri-

navebis farTo gavrcelebas ukavSirdeba. TviTmfrinavi-

dan pirveli aerofotogadaReba 1909 wels ganxorcielda. 

I  msoflio omis dros sadazvervo miznebiT Catarebulma 

aerofotogadaRebebma mniSvnelovnad ganaviTara teqnikuri 

saSualebebi. XX saukunis 20-30 iani wlebidan aerogadaReba 

samoqalaqo seqtorSi gadadis da myarad ikidebs fexs kar-

tografiaSi: aerofotosuraTebi xdeba ZiriTadi safuZve-

li topografiuli gegmebis da rukebis Sedgenis procesSi. 

II msoflio omis mimdinareobisas samxedro miznebiT Ca

tarebuli eqsperimentebi (infrawiTeli speqtris da radio-

talRebis registracia, manZilis distanciurad gazomva da 

sxv.) omis Semdgom periodSi rigi teqnologiuri novaciebis 



128

safuZveli gaxda. 1950 wlidan feradi infrawiTeli foto-

lenti mcenareulobis gadasaRebad gamoiyenes. ixveweboda 

aerogadaRebis aparatura da meTodebi. [47] gaerTianebu-

li erebis organizaciis monacemebiT XX saukunis 80-iani 

wlebisTvis aerofotogadaRebiT dafaruli iyo dedamiwis 

xmeleTis 90% da msoflio okeanis Selfuri zonis didi 

nawili, xolo aerofotogadaRebis samuSaoebis moculoba 

yovelwliurad 5%-iT izrdeboda. [51]

distanciuri zondirebis ganviTarebis yvelaze mniSvne

lovani etapi adamianis mier kosmosis aTvisebas ukavSirdeba. 

dedamiwis xelovnuri Tanamgzavri 1957 wlis 4 oqtombers 

pirvelad ssr kavSirma gauSva. [28] 60-ian wlebSi manve ganaxor

ciela samxedro miznebisTvis dedamiwis zedapiris gadaReba 

„zenitis~ (Зенит) seriis Tanamgzavrebidan, xolo aSS-ma - pirve-

li multispeqtruli gadaReba „apolonis~ (Apollo) seriis kos-

mosuri aparatebidan (aseve samxedro miznebisTvis). pirvelma 

meteorologiurma sadgurma starti 1960 wlis 1 aprils aSS-dan 

aiRo. igi amindis prognozirebis, ciklonebis gadaadgilebis 

nax. 22. aerofotogadaReba meoce saukunis dasawyisSi. [49]
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kontrolis da sxva miznebisTvis gamoiyeneboda. pirveli Ta

namgzavrebi orbitaze 7-8 dRis ganmavlobaSi muSaobdnen, mom-

devno Taobebis eqspluataciis vadam ki Tveebs gadaaWarba. [3]

samxedro daniSnulebis da meteorologiur sadgurebs 

kosmosuri aparatebis axali Taobis Tanamgzavrebis seria moh

yva. gadaRebuli masalis gazrdili sivrciTi garCevadobis 

(samxedro-sadazvervo programebis Sedegad Tanamgzavrebidan 

miRebulma stareowyvilebis garCevadobam 2 metrs miaRwia) 

da registrirebuli speqtris gamravalferovnebis saSuale-

biT SesaZlebeli gaxda globaluri da lokaluri masStabis 

ekologiuri monitoringis warmoeba. sxvadasxva xelovnuri 

Tanamgzavrebis da distanciuri zondirebis miRebis proeq

tebma 1000 erTeuls mniSvnelovnad  gadaaWarba: 1977 wlis

Tvis SemuSavebuli iyo sxvadasxva tipis 1800-mde dedamiwis 

xelovnuri Tanamgzavri. (ssr kavSiri: 900, aSS: 800, danarCeni - 

sxva qveynebze) [28] ssr kavSiris proeqtTagan aRsaniSnavia: kos-

mosuri xomaldebis seria „vostoki~ («Восток», 1961-1963 w.w.), 

„vosxodi~ («Восход», 1964-1965 w.w.) [3] „soiuzi~ («Союз» 1962 -) [52]  

nax. 23. Tanamedrove aerofotoaparati [50]
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erT-erTi yvelaze mniSvnelovani pilotirebuli Tanamgzav

ruli sadguri „saliuti“ («Салют» 1971 w- ). [53]

distanciuri zondirebis Tanamedrove eris dasawyisad 

1972 w. miiCneva, rodesac aSS-s aeronavtikisa da kosmosuri 

sivrcis kvlevis erovnulma saagentom (National Aeronautics and 
Space Administration – NASA) dedamiwis resursebis Sesaswav-

lad maRalteqnologiuri Tanamgzavris (ERTS – Earth Resours-
es Technology Sattelite) gamoyeneba daiwyo. odnav mogvianebiT 

am Tanamgzavrebma „lendsat -1~ (Landsat 1) saxeli miiRo da 

saTave daudo dedamiwis zedapiris Sesaxeb uzarmazari 

moculobis monacemebis arqivis Seqmnas. [47] pirveli Tanam

gzavri, romelic gamoiyeneboda dedamiwis zedapiris didi 

nawilebis gadaRebisTvis gaxda „tirosi~ (TIROS – Television 
and Infrared Observation Satellite). amerikuli kosmosuri prog

ramebidan garda zemoTnaxsenebi „apolonisa~ (Apollo, 1968-

1975 w.w.) aRsaniSnavia „Jemini~ (Gemini 1965-1966 w.w.) da 

„sqailabi~ (Skylab, 1973-1974 w.w.).
Tanamgzavruli programebiT ssr kavSiris (misi daSlis 

Semdeg ruseTis federaciis) da aSS-s garda sxva qveynebiT 

iyvnen dakavebuli. iaponuri proeqtebia „tersi~ da „mosi~ 

(TERS, MOS, 1975 wlidan) „spot~ seriis franguli Tanamgzav

rebi (SPOT, 1985 w.), induri „ai er es~ (IRS – Indian Remote Sensing, 
1988 w.) evropis kosmosuri konsorciumis proeqti „i er esi~ 

(ERS, 1991 wlidan), kanaduri „radarsati~ (RADARSAT, 1995 w.) 
CineTis saxalxo respublika periodulad uSvebs orbitaze 

sxvadasxva daniSnulebis Tanamgzavrebs, magram maT Sesaxeb in-

formacias saguldagulod asaidumloebs. [3]

Tanamedrove epoqaSi, distanciuri zondirebis monace-

mebi mxolod samxedroebisTvis da msxvili samecniero or-
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ganizaciebisTvis rodia xelmisawvdomi. msoflio masStabiT 

arseboben specialuri organizaciebi, romlebic komerci-

ul safuZvelze axdenen distanciuri zondirebis masalebis 

distribucias. bazarze sxvadasxva garCevadobis aerokos-

mosuri suraTebia xelmisawvdomi. uaxlesi teqnologiebiT 

miRweuli garCevadoba aerofotosuraTebisTvis 5 sm-s aR-

wevs, xolo kosmosuri suraTebisTvis - TiTqmis 50 sm-s. [54] 

realizirebuli produqciis umetesobas gaaCnia geografi-

uli mibma. [3] zogjer aerofoto da kosmosur suraTebs 

urTierTSemcvlel masalebad ganixilaven da gansxvavebas 

mxolod maqsimalur garCevadobaSi xedaven. es araswori 

midgomaa. TiToeuls maTgans gaaCnia Tavisi specifika. spe-

cialistebi ki konkretuli amocanis Sesabamisad gansaz-

Rvraven, Tu romeli maTgani gamoiyenon.

aerofotogadaReba
aerofotosuraTi aris adgilmdebareobis fotografi-

uli gamosaxuleba, miRebuli TviTmfrinavidan, Sveulmfre

nidan an sxva safreni aparatidan. [9] aerofotogadaRebis 

teqnologia ramdenime aTeuli wliT uswrebs kosmosurs da 

am periodis ganmavlobaSi gacilebiT ufro safuZvliani teq

nologiuri transformacia ganicada. Tanamedrove kamerebisa 

da fotogrammetriuli skanerebisTvis (Vexcel Ultracam, Leica 
ADC da sxv.) sruliad normaluria 15-20 sm garCevadobis su-

raTebi. aseTi masalis fotogrammetriuli damuSavebiT miiRe-

ba reliefis zusti samganzomilebiani modelebi [54]. gadaReba 

warmoebs specialuri fotoaparatebis saSualebiT sxvada

sxva (ramdenime aTeuli metridan aTeul km-mde) simaRleze. 

Sesabamisad aerofotosuraTebi gansxvavdeba masStabis,  
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garCevadobis da detalurobis mxriv. [9] aerofotoga-

daRebisas gamoyenebuli Tanamedrove sanavigacio sistemebi, 

integrirebadi inerciuli sistemebi da pirdapiri geopozi-

onireba iZleva saSualebas ganisazRvros proeqtirebuli 

koordinatebis centrebi 10-15 sm-is sizustiT. [54]

teqnologiuri ganviTarebis wyalobiT aerofotogada

Reba SesaZlebelia msubuqi TviTmfrinavebiTac ki: servop

laTformebis gamoyenebiT xdeba kameris ryeviT gamowveuli 

damaxinjebebis kompensacia. Tavad aerofotogadaRebis pro

cesi naklebadaa damokidebuli gadaRebis pirobebze, masalebis 

xarisxi ufro metad kameraluri damuSavebiT ganisazRvreba. 

aerofotosuraTs gegmiurs uwodeben Tu fotografi

rebis RerZi gadasaRebi zedapiris mimarT Sveulad mdeba

reobs da perspeqtiuls - Tu es RerZi daxrilia. specialuri 

meTodologiiT damuSavebul (transformirebul) suraTebs, 

romlebzec aRmofxvrilia reliefis da radialuri damaxin-

jeba - orTofotosuraTebia. aseTi suraTebi geometriulad 

rukebis eqvivalentia da geografiul obieqtebs asaxaven 

maT WeSmarit orTografiul mdgomareobaSi. transforma-

ciis wyalobiT orTofosuraTebi gamoiyeneba manZilebis, 

kuTxeebis da farTobebis gasazomad. Tumca rukebisgan 

gansxvavebiT Seicaven monacemebis Warb raodenobas. amitom 

xSirad saWiroa maTi Tematur fenebad gardaqmna. cifruli 

orTofotosuraTebis gamoyeneba geoinformaciuli sis-

temebSi martivad xdeba da gansakuTrebiT efeqturia veq-

torul rukebTan kombinaciisTvis. [1]

aerofotosuraTebs ZiriTadad iyeneben miwebis inven-

tarizaciis, tyeTmowyobis, msxvilmasStabiani gegmebis da 

sxv miwaTmowyoba-sakadastro samuSoebis Sesasruleblad. 
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aerofotosuraTebi aseve xSirad gamoiyeneba Tanamedrove 

maRlivSenobebiani dasaxlebuli punqtebis gadasaRebad. 

aerofotosuraTi, garCevadobis mxriv (im SemTxvevaSic ki Tu 

aerofotogadaReba Sesruldeba did simaRleze, gavlena 

eqneba atmosferul efeqtebs, kameris „xmaurs~ da sxva nega-

tiur movlenebs), yovelTvis sjobs kosmosur suraTebs: maT-

Tan SedarebiT bevrad ufro detaluria. amitom mWidrod 

ganaSenianebuli dasaxlebuli punqtebis, mcenaruli safaris 

qveS mdebare reliefis, didi raodenobiT wvrili obieqtebis 

Semcveli (mag. samrewvelo) obieqtebis deSifrireba-kartog

rafieba SesaZlebelia mxolod aerofotogadaRebis safuZ-

velze. msxvilmasStabiani topogegmebis Sedgenisas mxolod 

TviTmfrinavidan gadaRebuli suraTebia saxmeleTo agegmvis 

xerxis alternativa. 

aerofotosuraTebis nakli misi SedarebiT Zviri Rire

bulebaa. misi gamoyenebisas mravali operacia sruldeba 

stereoreJimSi, cifruli fotogrammetriis sadgurebis ga

moyenebiT. amitom rukebis da gegmebis Sedgena aerofotosu-

raTebis mixedviT moiTxovs damatebiT SromiT da Sesabamisad 

materialur resursebs. ekomonikuri Rirebulebidan gamom-

dinare aerofotosuraTebis gamoyeneba vrceli terito-

riebis SeswavlisTvis aseve ar aris mizanSewonili.

lazeruli lokacia
aviagadaRebis axali saxe - lazeruli lokacia aris siv

rciTi monacemebis Segrovebis Tanamedrove xerxi, romlis 

drosac topografiul-geodeziuri agegmvisTvis e. w. „li-

dari“ („lidaruli skaneri~, „lazeruli lokatori~) gamoi

yeneba. igi geoinformaciuli da cifruli fotogrammetriis 
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uaxlesi meTodebis Semadgeneli nawilia da gamoiyeneba Sem-

deg sferoebSi:

•	topografiul-geodeziuri da miwaTmowyobis samu

Saoebi;

•	sainJinro-saZiebo samuSaoebi;

•	tyeTmowyoba;

•	ekologia;

•	  sxva.

lazeruli lokaciis ZiriTadi daniSnuleba dedamiwis 

reliefis Sesaxeb sivrciTi monacemebis Segrovebaa. aseTi 

monacemebis safuZvelze xdeba gegmebis da rukebis Sedgena-

ganaxleba, reliefis cifruli modelebis Seqmna da sxva, 

romelic efuZneba topografiul-geodeziur monacemebs.

lazeruli lokaciis muSaobis principia optikur-eleq

tronuli mowyobilobidan lazeris impulsuri an uwyveti 

gamosxivebis generacia, romelic gamoiyeneba dedamiwis zeda-

pirze an obieqtebamde manZilis gasazomad. meore mTavari 

komponentia sanavigacio bloki, dafuZnebuli - Tanamgzavrul 

navigaciasa da inercialur sistemebze. (nax. 24)

lazeruli lokaciis upiratesobaa monacemebis warmodge-

nis SesaZlebloba gadaRebidan (agegmvidan) mokle droSi - ram-

denime saaTidan ramdenime dReSi. (monacemebSi igulisxmeba 

lazeruli wertilebis erToblioba dayofili maTi morfo

logiuri kuTvnilebis mxriv: dedamiwa, mcenareuloba, wylis 

zedapiri, Senoba, eleqtrogadamcemi xazi da a.S. aseve re-

liefis cifruli modelebi da sxvadasxva obieqtebis sam-

ganzomilebiani cifruli modelebi). lazeruli lokaciis 

principuli upiratesobaa aseve is, rom mTeli masala ukve 

gadaRebis procesSia mibmuli - misTvis winaswar gansazRvru-
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li geodeziuri an geografiuli koordinatebi da Semdgom-

Si aRar esaWiroeba araviTari sakoordinato koreqcia Tu 

gardaqmna. aseve - monacemebis Segrovebis ZiriTadi procesi 

velzeve sruldeba, kameralur damuSavebas sWirdeba minima

luri dro.

lazerul lokacias axasiaTebs maRali absoluturi geo-

deziuri sizuste: gegmiuri da simaRliTi koordinatebis 

mixedviT 15 sm-is farglebSi. aRniSnuli parametri SeiZleba 

mag. saxmeleTo agegmvis xerxebTan SedarebiT didia, magram 

nax. 24. lazeruli lokaciis ganxorcielebis principuli sqema.

gamosxivebuli
lazeri

globaluri pozicionirebis

sistema GPS

areklili
gamosxiveba
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distanciuri zondirebis meTodisTvis sruliad damakmayo-

filebelia 1:1 000 masStabis gegmebis SedgenisTvisac ki.

sanavigacio blokis wyalobiT lazeruli lokaciis dros 

ar aris saWiro tradiciul aerofototopografiaSi gegmi-

uri simaRliTi safuZvlis saxeliT cnobili saxmeleTo geo-

deziuri samuSaos Catareba, romlis drosac deSifraciis 

(interpretaciis) da mibmis koreqtulad ganxorcielebiTvis  

koordinatebis gansazRvrasTan erTad saWiroa garkveuli 

wertilebis gamoyofa. aRniSnuli upiratesoba ufro sagrZno-

bia, rodesac xdeba rTulad misadgomi adgilebis agegma.

lazeruli lokacia maRalmwarmoebluri meTodicaa. 

praqtikaSi erTi gadasaRebi dRis ganmavlobSi 500-600 km. xa-

zovani, an 500-1000 kv. km-is agegmaa SesaZlebeli. monacemebis 

miReba Semdgomi kameraluri damuSavebis gaTvaliswinebiT 

Zalian swrafia. mag. igive farTobis tradiciuli fotosu-

raTebis meTodiT gadaRebas, Semdgomi deSifracia (inter-

pretacia) da sxva samuSaoebis gaTvaliswinebiT SesaZloa 

Tveebi dasWirdes.

lidaris muSaobis principidan gamomdinare (aparati ax-

dens Tavisive da ara mzis gamosxivebis registracias), agegmvis 

Catareba SesaZlebelia RamiT da weliwadis nebismier se-

zonze. naklovanebebidan upirveles yovlisa aRsaniSnavia 

atmosferos mdgomareobaze seriozulad damokidebule-

ba (Tumca aseTi problema: wvima, nisli, dakvamlianeba da 

sxva xelisSemSleli faqtorebia eleqtromagnituri speq

tris optikuri diapazonis registraciis principiT momuSave 

yvela distanciuri zondirebis xerxebisTvis). garda amisa,. 

lidaruli agegmvis naklovanebebia zogierTi saxis topo-

geodeziuri saqmianobisTvis arasakmarisi sizuste, monace-
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mebis diskretuloba, sizustis Semcireba agegmvis simaRlis 

gazrdisas, damkvirveblis mxedvelobis organoebze zemoq-

medeba. [55]

aerokosmosuri monacemebi
Tanamedrove kosmosuri suraTebi miiReba dedamiwis 

xelovnur Tanamgzavrebze ganTavsebuli sensorebis saSu-

alebiT Semdgomi cifruli damuSavebisTvis mosaxerxebel 

formatSi. kosmosuri distanciuri zondirebis umetesoba 

efuZneba eleqtromagnituri speqtris areklil infrawi-

Tel, siTbur infrawiTel da radio diapazonis registra-

cias.

eleqtromagnituri speqtris diapazonis registra-

ciaze dafuZnebuli distanciuri zondirebis principuli 

sqema Semdegnairia: eleqtromagnituri gamosxivebis wy-

arodan (bunebrivi wyaro - mze) sxivebi ecema dedamiwis 

zedapirs, xolo zedapiridan areklili gamosxivebis reg-

istracia xdeba sensoriT da registrirebuli informacia 

saTanado formatiT miewodeba momxmarebels. Semdgom etapze 

xdeba miRebuli informaciis damuSaveba - deSifrireba, rom-

lis drosac xdeba sakvlevi teritoriis/obieqtis fizikuri, 

qimiuri da sxv. Tvisebebis identifikacia. specialurad unda 

aRvniSnoT, rom zogadad deSifracia (intepretacia) rTuli 

saqmea, amitom koreqtuli Sedegebis miReba moiTxovs deSif

ratoris maRal kvalifikacias. deSifrirebuli (interpre

tirebuli) suraTebis gamoyeneba pirdapir SesaZlebelia 

geografiuli informaciuli sistemebis monacemTa bazis Seq

mnis an aqtualizaciisTvis. mraval sferoSi distanciuri zon-

direba aris gadawyvetilebebis miRebis sakvanZo komponenti.
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distanciuri zondirebis zogierTi saxea:

•	 stereofotogadaReba: ramdenime, TanamimdevrobiT gan-

lagebuli wertilebis gadafarviT miRebuli suraTebi 

iZleva ufro zust warmodgenas samganzomilebian obieq

tebze da amaRlebs Sefardebas signalsa da xmaurs Soris;

•	mravalzonaluri gadaReba: mravalzonaluri suraTe

bis gamoyeneba dafuZnebulia sxvadasxva obieqtis to

nuri maxasiaTeblebis unikalurobaze. monacemebis 

simkveTris mixedviT sxvadasxva speqtruli diapazon-

Si gaerTianeba saSualebas iZleva minimaluri Secdo

mebiT gamoiyos sivrciTi struqturebi;

•	mravaldroiTi gadaReba: gegmiuri gadaReba winaswar 

gansazRvruli TariRebis mixedviT im obieqtebis Seda

rebiTi analizisTvis, romelTac droSi cvalebadoba 

axasiaTebT.

•	mravaltoniani gadaReba: diskretizaciis sxvadasxva 

doniT Sesrulebul gadaRebas iyeneben sakvlevi teri-

toriis ufro detaluri Seswavlisas. aseTi wesiT mo-

nacemebis Segrovebis procesi xSirad sami nawilisagan 

(kosmogadaReba, aerogadaReba da saxmeleTo kvlevebi) 

Sedgeba.

•	mravalpolarizebuli gadaReba: aseTi meTodiT gadaRe-

buli suraTebi gamoiyeneba areklili gamosxivebis sxva

dasxvagvarad polarizaciis safuZvelze obieqtebs 

Soris sazRvrebis gasavlebad (mag. wylis zedapiridan 

areklili gamosxiveba ufro Zlieradaa polarizebuli, 

vidre mcenareuli safaridan).

distanciur zondirebaSi kombinirebuli meTods uwo-

deben mravaldroT, mravalzonian da mravalpolarizebul 
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gadaRebas. disciplinaTaSorisi analizis ganxorcieleba 

gulisxmobs monacemebis damuSavebas (interpretaciis) ram-

denime adamianis mier, romlebic specializirebulni arian 

sxvadasxva sferoze. am meTodis saSualebiT miiReba ufro 

sruli da saimedo informacia. aseTi analizis Sedegebi xSir-

ad warmodgenilia Tematuri rukebis saxiT.

Tanamgzavruli suraTebi Seicaven sxvadasxva speqtrul 

diapazonSi miRebul sasargeblo informacias. amas garda 

inaxeba cifrul formatSi. kosmosuri suraTebi faraven 

did ares, amis wyalobiT SesaZlebeli maTi gamoyeneba Tema-

turi regionaluri gamokvlevebis da msxvili sivrciTi obi-

eqtebis, kerZod reliefis struqturis identifikaciisTvis. 

teritoriis regularuli gadaReba saSualebas iZleva ga-

keTdes wylis resursebis, sasoflo-sameurneo kulturebis 

agroteqnikuri mdgomareobis, niadagis eroziis, qalaqebis 

infrastruqturis da sxva procesebis, obieqtebis da movle-

nebis monitoringi, romlebic icvlebian bunebrivi Tu anTro-

pogenuli faqtorebis zemoqmedebiT. kosmosuri suraTebis 

gamoyenebiT sakmaod iolia rTulad misaRwevi teritorebis 

Sesaxeb informaciis miReba. distanciuri zondirebis kidev 

erTi upiratesobaa gansxvavebuli garCevadobis suraTebis 

miReba, rac iZleva distanciuri zondirebis monacemebis 

sxvadasxva amocanebis da sagnobriv sferoebSi gamoyenebis 

saSualebas. distanciuri zondirebis masalebis analizi 

xdeba kameralurad da moiTxovs nakleb savele gamokvle

vebs, rac Tavis mxriv akompensirebs SeZenili masalebis Ri-

rebulebas. ekonomikurad efeqturia kosmosuri suraTebis 

gamoyeneba saSualo da wvrilmasStabiani rukebis operati-

uli ganaxlebisTvis. 
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distanciuri zondirebis masalebis safuZvelze sam 

speqtralur arxad formirebuli feradi gamosaxuleba Sei-

cavs did informacias, vidre calkeuli saxmeleTo Tu aero 

fotosuraTebi. xolo stereowyvilebi iZleva saSualebas 

gakeTdes sivrciTi obieqtebis samganzomilebiani analizi. 

distanciuri zondirebis masalebis cifruli formati da 

kompiuteris saSualebiT maTi analizis/damuSavebis Sesa-

Zlebloba uzrunvelyofs Sedegebis swraf miRebas.

distanciuri zondirebis monacemebs cxadia aqvs nak-

lovanebanic. maTi damuSavebisa da analizisTvis saWiroa 

Zalian maRali kvalifikacia da did praqtikuli gamocdile-

ba. aseTi monacemebis gamoyeneba ekonomikurad arafeqtu-

ria momcro teritoriebis erTjeradi gamokvlevisTvis. 

kosmosuri suraTebis gamoyeneba SeuZlebelia sainJinro 

miznebisTvis (mag. gegmebis Sesadgenad). cifruli suraTebis 

damuSavebisTvis saWiro programuli uzrunvelyofa Zvi-

rad Rirebulia.

amasTan erTad, Tu distanciuri zondirebis masalebis 

deSifrirebuli Sedegebi ar aris dadasturebuli savele 

gamokvlevebiT, gamoyenebisas didi sifrTxilea saWiro. [3]

fotogrammetria
fotogrammetria aris mecniereba, romelic swavlobs 

geografiuli (sivrciTi) obieqtebis formis, zomis da 

sivrciTi mdebareobis gansazRvris xerxebs fotografiul 

gamosaxulebaze ganxorcielebuli gazomvebis mixedviT. 

ufro zustad fotogrammetriis Seswavlis sagania distan-

ciuri zondirebis masalebze gamosaxuli obieqtebis geo-

metriuli da fizikuri Tvisebebi, gadaRebuli obieqtebis 
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raodenobrivi da xarisxobrivi maxasiaTeblebis dasadgeni 

xerxebi, aseve im xelsawyoebis da meTodologiis damuSaveba, 

romelTac fotogrammetria iyenebs dasaxuli amocanebis Ses-

asruleblad. [56] [57]

Tanamedrove fotogrammetriaSi gamoiyofa sami ZiriTa-

di mimarTuleba:

•	distanciuri zondirebis masalebis mixedviT gegmebis 

da rukebis Sedgena;

•	fotogrammetriis gamoyeneba sxvadasxva mecnieruli 

da praqtikuli amocanebis gadasaWrelad;

•	fotogrammetriis gamoyeneba dedamiwis, mTvaris da 

sxva planetebis obieqtebis SeswavlisTvis kosmosur 

safren aparatebze ganTavsebuli aparaturis saSuale-

biT (distanciuri zondirebis masalebis gamoyeneba 

planetebis zedapiris kartografirebisa da bunebri-

vi resursebis SeswavlisTvis). [56]

Tanamedrove fotogrammetria Semdegi ZiriTadi discip

linebisagan Sedgeba:

fototopografiuli agegmva, romelic ewodeba topog

rafiuli an specialuri rukebis da gegmebis Seqmnis pro-

cesebis kompleqss (adgilmdebareobis gadaReba, savele 

geodeziuri samuSaoebi, kameraluri samuSaoebi);

saxmeleTo fototopografiuli agegma, romelic dafuZ

nebulia sakvlevi teritoriis saxmeleTo fotogadaRebaze, 

miRebuls fotoTeodolitis daxmarebiT raime bazisidan. 

am SemTxvevaSi fotosuraTebis damuSaveba xdeba stereo-

fotogrammetriuli meTodebiT da specialuri xelsawyoe-

bis gamoyenebiT. aseT meTods zogjer fotoTeodolitur 

an saxmelTo stereofotogrammetriul agegmvas uwodeben.  
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fotoTeodolitur agegmas ufro xSirad arqiteqturuli 

gazomvebis, miwis samuSaobis moculobis, sainJinro nagebo-

bis deformaciis gansazRvis da sxva msgavsi samuSaoebisTvis 

iyeneben.

aerofototopografiuli agegmva gulisxmobs adgilmde-

bareobis gadaRebas safren aparatebze (TviTmfrinavi, kosmosu

ri safreni aparati da sxv.) ganTavsebuli aerofotoaparatebiT 

da aseTi gziT miRebuli Sedegebis damuSavebas. Sedegebis da-

muSavebis mixedviT gamoiyeneba aerofototopografiis ori 

meTodi: kombinirebuli da stereofototopografiuli.

aerofotopotografuli agegmvis kombinirebuli me

Tods, romelic gulisxmobs rukis gegmiuri (konturuli) 

nawilis miRebas kameralur -, xolo maRlivi nawilis - savele 

pirobebSi, Tavisi aqtualoba praqtikulad dakarguli aqvs. 

rac Seexeba stereofototopografiul meTods, misi 

gamoyeneba gulisxmobs rogorc gegmiuri (konturuli), ise 

maRlivi nawilis kamerelur pirobebSi miRebas, ris gamoc 

Tanamedrove pirobebSi kartografirebis ZiriTadi meTo-

dia. [58]

fotogrammetriul meTods ZiriTadad mimarTaven sakvlevi 

teritoriis didi farTobebis an araswori reliefis SemTxve

vaSi. monacemebis am xerxiT Segrovebisas gamoiyeneba iseTi 

instrumentebi, rogoricaa analitikuri da analogiuri 

stereoploterebi, kodirebis mowyobilobiTa da cifruli 

fotogrammetriuli sadguriT. 

analogiuri stereoploteri - es aris mowyobiloba, gan

kuTvnili aerofotosuraTidan samganzomilebiani monacemebis 

misaRebad. stereoploterebi aRWurvilni arian xazovani da 

rotaciuli kodirebis mowyobilobebiT, romelTa eleqtro-
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nuli signali gardaiqmneba sakoordinato wertilebad 

sxvadasxva cifratoris saSualebiT. fotogrammetri-

is am meTodSi operaciebis didi nawili, ganzomilebis 

wertilebis amorCevis CaTvliT sruldeba operatoris mier, 

xeliT. analitikuri ploteris gamoyenebisas operatoris 

mier gazomili wertilebis koordinatebi gamoiyeneba Sesa

bamisi fotogrammetriuli koordinatebis avtomaturi 

gamoTvlebisTvis TiToeul stereowyvilze. es procedura 

sruldeba realuri drois reJimSi stereowyvilis kompiu

teruli sistemis saSualebiT. Semdeg xdeba fotosuraTebis 

mdebareobis koreqcia ise, rom miiRon erTian stereoskopuli 

gamosaxuleba. analogiur ploterze koordinatebis Secvlis 

procedura SeiZleba daprogramdes Sesabamisi saxiT. mag. SeiZ

leba mieTiTos araregularuli bade gazomvis iseTi cvladi 

simWidroviT, rac yvelaze uked Seesabameba mocemuli teri-

toriis Taviseburebebs.

cifrul fotogrammetriaSi analogiuri stereowyvi

lebis nacvlad gamoiyeneba cifruli gamosaxuleba, romlis 

miRebac SeiZleba aerofotosuraTis Zalian maRali garCeva

dobiT skanirebisa an distanciuri zondirebis meTodebis 

gamoyenebiT.

cifruli fotogrammetriuli samuSao sadguri war-

moadgens gansakuTrebul kompleqss, romelic Sedgeba ZiriTa-

di mowyobilobisagan, programuli uzrunvelyofisa da 

periferiuli mowyobilebisgan (cifruli kameris, lenturi 

skaneris da ploterebisgan). cifruli fotogrammetriuli 

samuSao sadguri gankuTvnilia interaqtiuri stereogazom-

vebisTvis da aRWurvilia programebis maketiT, romelic iZle-

va umetesi fotogrammetriuli operaciebis avtomatizaciis 
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saSualebas. aseTi sadguris saSualebiT operators Seu-

Zlia daaTvalieros, Seamowmos da redaqtireba gaukeTos 

miRebul monacemebs. cifruli fotogrammetriis wyalo-

biT pirvelad gaCnda maRali garCevadobis kosmosuri ste-

reosuraTebidan reliefis cifruli monacemebis miRebis 

SesaZlebloba.

fotogrammetriuli da stereofotogrammetriuli meTo

debis gamoyenebis ZiriTadi upiratesobania: Sedegebis maRali 

sizuste, maRali mwarmoebluroba, miRebuli informaciis obi-

eqturoba, saWiroebis SemTxvevaSi gazomvebis gameorebis 

SesaZlebloba, mTlianad obieqtis an misi nawilebis Sesa

xeb informaciis miRebis mokle dro, samuSaoebis warmoe-

bis usafrTxoeba (mag. rodesac sakvlevi obieqti rTulad 

misadgomia an masTan mWidro kontaqti saSiSia adamianis 

janmrTelobisTvis), aseve moZravi obieqtebis da swrafad 

mimdinare procesebis Seswavlis SesaZlebloba.

fotogrammetriuli meTodebis gamoyenebis naklovaneba-

nia saerTod distanciuri zondirebisTvis damaxasiaTebeli 

problemebi: damokidebuleba meteorologiuri pirobebze 

da Sesrulebuli samuSaos savele kvlevebiT kontrolis 

aucilebloba araswori Sedegebis aRmoCenis mizniT. Tumca 

fotogrammetriis gamoyeneba informaciis Segrovebis sxva 

xerxebTan erTad iZleva dasaxuli amocanebis gadaWris saSu-

alebas minimaluri droisa da SromiTi resursebis danaxar-

jis pirobebSi. [56]

globaluri pozicirebis sistema (GPS)
geografiuli informaciuli sistemebisTvis monacemebis 

Segrovebis erT-erTi yvelaze efeqturi saSualebaa globa
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luri pozicirebis sistemebis gamoyeneba, romelsac tradici-

ulad „jipiesad“ moixsenieben. adgilmdebareobis gansazRvris 

globaluri pozicirebis sistema aris Tanamgzavruli dakvir

vebis sistema, romelic gankuTvnilia dedamiwis zedapirze 

nebismieri wertilis x, y da z koorinatebis maRali sizustiT 

gansazRvrisTvis. am sistemis oficialuri saxelwodebaa 

`navstari~ (NAVSTAR), magram farTo sazogadoebisTvis ufro 

cnobilia rogorc GPS-Global Positioning System. sistemis Semad-

geneli Tanamgzavrebi moZraoben dedamiwis garSemo wriul 

orbitaze. (orbita mdebareobs daaxloebiT 20000 km. simaR-

leze da daxrilia 55°). gps-iT (GPS) obieqtis koordinatebis 

gansazRvra xdeba konkretul sakoordinato sistemaSi. [3] [37]

dedamiwis zedapirze obieqtebis adgilmdebareobis gan

sazRvra xdeba specialuri gps (GPS) mimRebis saSualebiT, 

romelic Tavis mxriv signals iRebs dedamiwis xelovnuri 

Tanamgzavrebidan. Tavdapirvelad aSS samxedro saWiroe-

bisTvis Seqmnili es teqnologia dRes farTod gamoiyeneba 

samoqalaqo miznebisTvisac. gps-is (GPS) saSualebiT awarmoe-

ben geodeziuri gazomvebis mniSvnelovan nawils (mag. sakadas-

tro gegmebis geodeziuri safuZvlis Seqmna da konturebis 

wertilebis koordinatebis gansazRvra).

koordinatebis gansazRvis ori meTodi arsebobs: absolu-

turi da diferencirebuli. absoluturSi gamoiyeneba mxolod 

erTi mimRebi, xolo diferencirebulSi – ori: erTi staciona-

ruli, meore mobiluri. stacionaruli mimRebi moTavsebulia 

uZravad iseT wertilSi, romlis koordinatebi winaswar aris 

gansazRvruli da axdens yvela „xiluli“TanamgzavrebTan siSo-

ris gansazRvras, aseve afiqsirebs atmosferos da ionosfe

ros mudmivad cvlad maxasiaTeblebs. aRniSnuli informaciis  
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nakrebis damuSavebis safuZvelze stacionaruli sadguri iT-

vlis diferencirebul Sesworebebs Tanamgzavrebis siSorisa 

da siCqarisTvis.

mobiluri gadamcemi TanamimdevrobiT Tavsdeba im werti-

lebSi, romelTa koordinatebic unda ganisazRvros. koor-

dinatebis gansazRvra SesaZlebelia or reJimSi: realur 

droSi (On-Line), an Semdgomi damuSavebis dros (Off-Line).
gps (GPS) gamoiyeneba ara mxolod geodeziasa da kartog

rafiaSi, aramed ekologiaSi, sakadastro samuSaoebis war-

moebisTvis, navigaciaSi da sxv. mraval dargSi. gps (GPS) 
intensiuri gamoyeneba ganpirobebulia Semdegi faqtorebiT:

•	wertilis koordinatebis gansazRvra SesaZlebelia 

ufro maRali sizustiT, vidre agegmvis sxva, tradici-

uli meTodebiT;

•	koordinatebis gansazRvrisTvis saWiro dro gacile-

biT naklebia sxva tradiciul meTodebTan SedarebiT;

•	gps-iT (GPS) agegmvisas aucilebeli ar aris asagegmi 

obieqtebs Soris pirdapiri xedvis arseboba;

•	gps (GPS) agegma Tavsebadia taqeometriul agegmvasTan;

•	gps (GPS) agegmvis dros SesaZlebelia xelsawyos mex-

sierebaSi nebismieri semantikuri informaciis Cawera.

•	SesaZlebelia agegmvis Sedegebis mosaxerxebel gis 

formatSi eqsporti. [1] [15]

monacemTa sxva wyaroebi da maTi Segroveba
cifruli topografiuli monacemebis miReba SeiZleba 

pirdapiri gazomvis meTodebiTac, mag. eleqtronuli taqeo-

metriT gazomili manZilebis da kuTxeebis saSualebiT iT

vlian koordinatebs da reliefis wertilebis simaRleebs. 
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aseve – simaRleebis da manZilebis sxvaobas horizontalu-

rad da pirdapiris gaswvriv. es xelsawyoebi aRWurvilia 

CamontaJebuli Sida mexsierebiT an monacemTa gare (mosax-

sneli) mowyobilebiT, romelTa saSualebiTac monacemebi 

pirdapir gadadis kompiuterSi.

gis monacemebis bazis wyaro yovelTvis ar aris geografi-

uli (sivrciTi) monacemebi. informaciis mniSvnelovani wyaro 

SeiZleba iyos teqsturi an cxriluri monacemebi. cxrili an 

nusxa zog SemTxvevaSi srulyofil informaciul resurss war-

moadgens. monacemTa bazaSi CasarTav cxrilebs unda hqondeT 

Sesabamis struqtura, svetebis saTaurebi, tipuri Canawerebi 

da resursebis warmoSobis wyaro. ase momzadebuli monacemebi 

sruliad gamosadegia atributuli monacemTa bazebisTvis da 

saWiroebis SemTxvevaSi SesaZlebelia pirdapir CaerTos gis 

bazaSi. eleqtronuli cxrilebi yvelaze xSirad warmoadgen-

lia `eqselis~ (MS Excel.xlsx), monacemTa bazebi ki `eqsesis~ (MS 
Access.accdb) formatiT.

teqstur dokumentebSi mocemuli sagnobrivi an Tematu-

ri informacia miekuTvneba teqnikur, ekonomikur, statis-

tikur, sociologiur, demografiul da sxv. monacemebs. 

teqsturi failebi ZiriTadad Semdegi formatiTaa warmod-

genili: `pedeefi~ (Adobe.pdf), `vordi~ (MS Word.doc) an `teq

sti~ (Text.txt).
TiTqmis yvela qveyanaSi arsebobs saxelmwifo organi

zaciebi, romlebic awarmoeben geodeziur-kartografiul, 

samecniero-teqnikur da zedamxedvelobiT saqmianobas. para-

lelurad ki agroveben informacias niadagis Semadgenlo-

bis, reliefis, mosaxleobis da a.S. Sesaxeb. monacemebis kidev 

erTi sasargeblo wyaroa interneti.
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interneti
interneti msoflio komunikaciuri qselia, romelSic 

informaciis gadacema xdeba Tanamgzavruli da sxva saxis 

radioarxebiT, optikur-boWkovani qseliT, kabelebiTa da 

satelefono xazebiT. internetis daniSnuleba masSi veb.

gverdebis saSualebiT warmodgenili informaciis xelmisaw

vdomobis uzrunvelyofaa. momxmareblebi monacemebs specia

luri programebis, brouzerebs saSualebiT ukavSirdebian.

internetis ganviTarebiT, SeiZleba iTqvas, Seqmna erT-

gvari geoinformaciuli garemo:. misi saSualebiT xelmisaw

vdomia cifruli, koordinatulad mibmuli resursebis 

(mag. wikimepia.org, Google Earth, Yandex map da sxva wyaroebi), 

romelnic Tavian xarisxs da funqciur SesaZleblobas wli-

dan wlamde aumjobeseben.

gis momxmarebels internetSi SeuZlia naxos eleqtro-

nuli zogadgeografiuli da sxva tipis rukebi, atlasebi. 

skanirebuli rukebi, aerokosmosuri suraTebi, veqtoruli 

da Tematuri monacemebis mTeli biblioTekebi, sxva masa-

lebi, romlebis gamoyeneba SesaZlebelia geoinformaciuli 

sistemebis monacemTa bazebisTvis. internetis, rogorc mo-

nacemebis wyaros naklovanebebia:

•	internetqseli saqarTvelos regionebSi jer kidev 

sustadaa ganviTarebuli da momxmareblebs SezRudva 

aqvT didi moculobis resursebis gacnobisas.

•	zogierTi monacemebis nakrebis xarisxi an specialu-

rad Semcirebulia an saeWvoa. [5] [9] [1]

metamonacemebi
gis monacemTa bazaSi gamosayenebeli monacemebis arasaime

dooba mxolod internet resursebs ar axasiaTebT. aseTi 
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problemis Tavidan asacileblad gis monacemTa bazisTvis mniS-

vnelovani komponentia metamonacemebi (MetaData). igi, mar-

tivi eniT rom vTqvaT, warmoadgens „monacemebs monacemebis 

Sesaxeb~. metamonacemebi gis-Si gamoyenebul resursebs aR

wers iseTnairad, rogorc davuSvaT biblioTekaSi katalo-

gis baraTi - wigns. metamonacemebis failebi, rogorc wesi, 

monacemTa bazebis Seqmnis paralelurad iqmneba da moicavs in-

formacias monacemebis teritoriuli momcvelobis, masStabis, 

proeqciis, geografiuli safuZvlis, gamoyenebuli wyaroebis, 

Seqmnis TariRis da sxva iseT detalebs, romlis mixedviTac 

momxmarebeli miiRebs amomwurav cnobebs monacemebis bazis 

Sesaxeb. Tanamedrove gis programul uzrunvelyofaSi meta

monacemebis Seqmna sakmaod martivi proceduraa. [5] [3]

monacemebis ZiriTadi wyaroebi da 
 maTi Segroveba 

(reziume)
geografiuli ruka dedamiwis sinamdvileSi arsebuli 

sagnebisa da movlenebis subieqturi gamosaxulebaa, romelic 

specifikuri saSualebiT - rukis eniT aisaxeba sibrtyeze. 

misi saSualebiT xdeba nebismieri moculobis geografi-

uli (sivrciTi) informaciis kompaqturad Senaxva da gad-

mocema, geografiuli obieqtebis, maTi urTierTkavSiris, 

Taviseburebebis, kanonzomierebis da sxva maxasiaTeblebis 

Seswavla. geografiuli da kartografiuli modelirebis 

saSualebiT rukebi ara marto geografiuli (sivrciTi) 

obieqtebis mdebareobas da sxva fizikur-geografiul maxa-

siaTeblebs gadmoscemen, aramed sxvadasxva bunebrivi Tu 

sazogadoebrivi procesis Seswavlis da prognozirebis 

mZlavr saSualebad gadaiqcnen. kacobriobis ganviTarebis 
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manZilze dagrovili uamravi gansxvavebuli rukis klasifi-

kacia xdeba masStabis, Sinarsis da teritoriis momcvelobis 

mixedviT. rukebis garda kartografiuli gamosaxulebebia: 

atlasebi, blok-diagramebi, reliefuri rukebi, fotorukebi, 

rukebi-mikrofirebi, anaglifuri rukebi, cifruli rukebi, 

eleqtronuli rukebi da kartografiuli animacia. 

rukebi geografiuli informaciuli sistemebis monacemeTa 

bazebisTvis upirvelesi wyaroa. gis monacemTa bazis formire

bisTvis gansakuTrebiT mniSvnelovania zogadgeografiuli 

rukebi da atlasebi. geoinformatikaSi qaRaldis (analogi-

uri) rukebis gamoyenebisTvis saWiroa maTi cifrul formatSi 

gadayvana - acifvra. amisTvis gamoiyeneba digitaizeri da ska-

neri. gis monacemTa SegrovebisTvis yvelaze mosaxerxebeli e. 

w. fotogrammetriuli: specializirebuli da didi formatis 

skanerebi, romelTaTvisac damaxasiaTebelia maRali sizuste 

da stabiluroba. yvela mowyobiloba unda Seesabamebodes 

garkveul teqnikur moTxovnebs garCevadobis, sizustis, dasas-

kanerebeli velis zomiT, gamomavali failebis formatiT da 

programuli uzrunvelyofis SesaZleblobebiT.

ruka sxvadasxva elementebisgan Sedgeba. rukis elementebs 

uwodeben Semadgenel nawilebs, romlebic moicavs Tavad kar-

tografiul gamosaxulebas da CarCosmiRma gaformebas. kar-

tografiuli gamosaxuleba anu rukis Sinaarsi rukis mTavari 

elementia. kartografiuli gamosaxulebis garda, nebismieri 

rukis aucilebeli elementebia: maTematikuri safuZveli (pro-

eqcia, sakoordinato sistema da sayrdeni geozediuri qseli), 

masStabi, legenda.

kartografuli proeqcia aris sferuli zedapiris sib

rtyeze gaSlis maTematikuri xerxi. kartografiul proeqciebs 
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axasiaTebT sigrZis, kuTxeebis da formebis damaxinjebani. dama

xinjebis mixedviT gamoyofen: tolkuTxa, toldid da nebismier 

proeqciebis jgufebs. gamosaxvis xerxis mixedviT proeqciebi 

iyofa: cilindrul, konusur, azimutur, mravalwaxnagovan da 

pirobiTad. kartografiul proeqcias meorenairad kartog

rafiul bades uwodeben. kartografiuli bade Sedgeba para-

lelebisa da meridianebisgan. geografiuli koordinatebi 

(grZedi da ganedi) aris kuTxuri sidideebi, romlebic gansaz-

Rvraven nebismieri wertilis mdebareobas sawyisi meridianis 

da ekvatoris mimarT. wertilis ganedi aris kuTxe ekvatoris 

sibrtyesa da mocemuli wertilis marTobs Soris, xolo 

grZedi - kuTxe romelic warmoiqmneba sawyis meridianis sib

rtyesa da mocemul wertilis sibrtyes Soris. paraleli 

aris nebismier xazi, romlis yvela wertils aqvs erTnairi 

ganedi, xolo meridiani - xazi, romlis yvela wertili mde-

bareobs erT geografiul grZedze. nulovan meridians uwo-

deben did britaneTSi mdebare grinvinCis observatoriaze 

gamaval meridians. ekvatori aris wiri, romelic warmoiq

mneba brunvis RerZis marTobuli da dedamiwis centrze gama-

vali sferos gadakveTiT.

rukis masStabi aris rukaze obieqtebis Semcirebis 

xarisxi dedamiwis (ufro zustad ki elifsoidis) zedapirze 

maT zomebTan SedarebiT. masStabs, romelic rukis saerTo Sem-

cirebas axasiaTebs - mTavari masStabi ewodeba. adgilis xazis 

sigrZes, romelic mocemuli masStabis rukaze Seesabameba 

0,1 mm - am masStabis zRvrul sizusted iwodeba. ganasxvaveben xa-

zovan, ricxviT da saxeldebul masStabs. rukis legendis saSu-

alebiT axsnilia rukaze gadmocemuli informaciis pirobiTi 

aRniSvnebi (Srafireba, ferebi, sxva xerxiT gansxvavebulad 
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gamosaxuli obieqtebi, ricxviTi mniSvnelobebi da sxv.). 

sayrdeni geodeziuli qseli uzrunvelyofs dedamiwis fizi-

kuri zedapiris elifsoidis zedapirze gadasvlas da geog

rafiuli elementebis sakoordinato sistemis mimarT swor 

ganlagebas.

distanciuri zondireba SeiZleba ganimartos, rogorc 

dedamiwis zedapiris, masze mimdinare procesebis da movle-

nebis, obieqtebis an misi wiaRis Sesaxeb informaciis miRebis 

meTodi, romlisTvisac ZiriTadad gamoiyeneba sahaero an 

kosmosuri safreni aparatebidan Segrovebuli monacemebi. 

distanciuri zondirebis ZiriTadi saSualebebia aerofo-

togadaReba, lazeruli lokacia da kosmosuri gadaReba. 

aerofotosuraTi aris adgilmdebareobis fotografiuli 

gamosaxuleba, miRebuli TviTmfrinavidan, Sveulmfreni-

dan an sxva safreni aparatidan. aerofotosuraTs gegmiurs 

uwodeben Tu fotografirebis RerZi gadasaRebi zedapiris 

mimarT Sveulad mdebareobs da perspeqtiuls - Tu es RerZi 

daxrilia. specialuri meTodologiiT damuSavebul (tran

sformirebul) suraTebs, romlebzec aRmofxvrilia relief-

is da radialuri damaxinjeba - orTofotosuraTebs uwodeben. 

aseTi suraTebi geometriulad rukebis eqvivalentia anu geog

rafiul obieqtebs asaxaven maT WeSmarit orTografiul mdgo

mareobaSi. lazeruli lokacia aris sivrciTi monacemebis 

Segrovebis Tanamedrove xerxi, romlis drosac topografi-

ul-geodeziuri agegmvisTvis e. w. „lidari“ („lidaruli ska-

neri~, „lazeruli lokatori~) gamoiyeneba. misi muSaobis 

principia optikur eleqtronuli mowyobilobidan laze

ris impulsuri an uwyveti gamosxivebis generacia, romelic 

gamoiyeneba dedamiwis zedapirze an obieqtebamde manZilis 
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gasazomad. meore mTavari komponentia sanavigacio bloki, 

romelic dafuZnebuli - Tanamgzavrul navigaciasa da iner-

cialur sistemebze. 

kosmosuri suraTebi miiReba dedamiwis xelovnur Ta

namgzavrebze ganTavsebuli sensorebis saSualebiT Semdgomi 

cifruli damuSavebisTvis mosaxerxebel formatSi. kosmosuri 

distanciuri zondirebis umetesoba efuZneba areklili eleq

tromagnituri speqtris infrawiTel, siTbur infrawiTel da 

radio diapazonis registracias. kosmosuri gadaRebis sax-

eebia: stereofoto-, mravalzonaluri, mravaldroiTi, mra-

valtoniani da mravalpolarizebuli gadaReba. distanciur 

zondirebaSi kombinirebul meTods uwodeben mravaldroT, 

mravalzonian da mravalpolarizebul gadaRebas. disci-

plinaTaSorisi analizis ganxorcieleba gulisxmobs monace-

mebis damuSavebas (interpretacias) ramdenime adamianis mier, 

romlebic specializirebulni arian sxvadasxva sferoze.

fotogrammetria aris mecniereba, romelic swavlobs 

geografiuli (sivrciTi) obieqtebis formis, zomis da siv

rciTi mdebareobis gansazRvris xerxebs fotografiul 

gamosaxulebaze ganxorcielebuli gazomvebis mixedviT. 

Tanamedrove fotogrammetriaSi gamoiyofa sami ZiriTadi 

mimarTuleba: distanciuri zondirebis masalebis mixedviT 

gegmebis da rukebis Sedgena, fotogrammetriis gamoyeneba 

sxvadasxva mecnieruli da praqtikuli amocanebis gadasaW-

relad; fotogrammetriis gamoyeneba dedamiwis, mTvaris da 

sxva planetebis obieqtebis SeswavlisTvis kosmosur safren 

aparatebze ganTavsebuli aparaturis saSualebiT. 

Tanamedrove fotogrammetria Semdegi ZiriTadi discip

linebisagan Sedgeba:fototopografiuli agegmva, romelic 
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ewodeba topografiuli an specialuri rukebis da gegmebis 

Seqmnis procesebis kompleqss, saxmeleTo fototopografi-

uli agegma, romelic dafuZnebulia sakvlevi teritoriis 

saxmeleTo fotogadaRebaze, miRebuls fotoTeodolitis 

daxmarebiT raime bazisidan. aseT meTods zogjer fotoTe-

odolitur an saxmeleTo stereofotogrammetriul agegmvas 

uwodeben. aerofototopografiuli agegmva gulisxmobs 

adgilmdebareobis gadaRebas safren apratebze (TviTmfri-

navi, kosmosuri safreni aparati da sxv.) ganTavsebuli aero-

fotoaparatebiT miRebuli Sedegebis damuSavebas. Sedegebis 

damuSavebis mixedviT gamoiyeneba aerofototopografiis 

ori meTodi: 1. kombinirebuli, romelic gulisxmobs rukis 

gegmiuri (konturuli) nawilis miRebas kameralur -, xolo 

maRlivi nawilis - savele pirobebSi. 2. stereofototopog

rafiuli meTodis gamoyeneba gulisxmobs rogorc gegmiuri 

(konturuli), ise maRlivi nawilis kamarelur pirobebSi 

miRebas. fotogrammetriuli meTodi ZiriTadad gamoiyene-

ba sakvlevi teritoriis didi farTobebis an araswori re-

liefis SemTxvevaSi. analogiuri stereoploteri - es aris 

mowyobiloba, gankuTvnili aerofotosuraTidan samganzo-

milebiani monacemebis misaRebad. eleqtronuli taqeomet

riT gazomili manZilebis da kuTxeebis saSualebiT iTvlian 

koordinatebs da reliefis wertilebis simaRleebs. aseve – 

simaRleebis da manZilebis sxvaobas horizontalurad da 

pirdapiris gaswvriv. 

geografiuli (sivrciTi) monacemebis mniSvnelovani 

wyaro SeiZleba iyos teqsturi an cxriluri monacemebi. 

cxrili an nusxa zog SemTxvevaSi srulyofil informaciul 

resurss warmoadgens. monacemTa bazaSi CasarTav cxrilebs 
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unda hqondeT Sesabamisi struqtura, svetebis saTaurebi, 

tipuri Canawerebi da resursebis warmoSobis wyaro.

dedamiwis zedapirze obieqtebis adgilmdebareobis gan

sazRvra xdeba specialuri gps (GPS) mimRebis saSualebiT, 

romelic Tavis mxriv signals iRebs dedamiwis xelovnuri 

Tanamgzavrebidan. adgilmdebareobis gansazRvris globa

luri pozicirebis sistema (GPS-Global Positioning System) aris 

Tanamgzavruli dakvirvebis sistema, romelic gankuTvnilia 

dedamiwis zedapirze nebismieri wertilis x, y da z koordi-

natebis maRali sizustiT gansazRvrisTvis. koordinatebis 

gansazRvis ori meTodi arsebobs: absoluturi da diferen-

cirebuli. absoluturSi gamoiyeneba mxolod erTi mimRebi, 

xolo diferencirebulSi – ori: erTi stacionaruli, meore 

mobiluri. stacionaruli mimRebi moTavsebulia uZravad 

iseT wertilSi, romlis koordinatebi winaswar aris gansaz-

Rvruli da axdens yvela „xiluli“ TanamgzavrebTan siSoris 

gansazRvras, aseve afiqsirebs atmosferos da ionosferos 

mudmivad cvlad maxasiaTeblebs. aRniSnuli informaciis nak

rebis damuSavebis safuZvelze stacionaruli sadguri iT

vlis diferencirebul Sesworebebs Tanamgzavrebis siSorisa 

da siCqarisTvis. gps (GPS) aqvs Semdegi upiratesobani: werti-

lis koordinatebis gansazRvra SesaZlebelia ufro maRali 

sizustiT, vidre agegmvis sxva, tradiciuli meTodebiT; koor-

dinatebis gansazRvrisTvis saWiro dro gacilebiT naklebia 

sxva tradiciul meTodebTan SedarebiT; gps-iT (GPS) agegmvi-

sas aucilebeli ar aris asagegmi obieqtebs Soris pirdapiri 

xedvis arseboba; gps (GPS) agegma Tavsebadia taqeometriul 

agegmvasTan; gps (GPS) agegmvis dros SesaZlebelia xelsawyos 

mexsierebaSi nebismieri semantikuri informaciis Cawera; 
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SesaZlebelia agegmvis Sedegebis mosaxerxebel gis formatSi 

eqsporti.

interneti msoflio komunikaciuri qselia, romelSic in-

formaciis gadacema xdeba Tanamgzavruli da sxva saxis radio-

arxebis, optikur-boWkovani qselis, kabelebisa da satelefono 

xazebiT. momxmareblebi am informaciasTan wvdomas axorcie-

leben specialuri programebis brouzerebis saSualebiT. gis 

momxmarebels internetSi SeuZlia naxos eleqtronuli rukebi 

da atlasebi, skanirebuli rukebi, aerokosmosuri suraTebi, 

veqtoruli da Tematuri monacemebis mTeli biblioTekebi, 

aseve sxva masalebi, romlebis gamoyeneba SesaZlebelia geoin-

formaciuli sistemebis monacemTa bazebisTvis.

metamonacemebi aris „monacemebi monacemebis Sesaxeb“ igi 

moicavs informacias monacemebis teritoriuli momcvelo-

bis, masStabis, proeqciis, geografiuli safuZvlis, gamoy-

enebuli wyaroebis, Seqmnis TariRis da sxva iseT detalebs, 

romlis mixedviTac momxmarebeli miiRebs amomwurav cnobebs 

monacemebis bazis Sesaxeb.

sakontrolo SekiTxvebi V TavisTvis
•	ra aris ruka?

•	rogor xdeba rukaTa klasifikacia masStabis mixedviT?

•	rogor xdeba rukaTa klasifikacia Sinaarsis mixedviT?

•	rogor xdeba rukaTa klasifikacia teritoriis mom-

cvelobis mixedviT?

•	ra gansxvavebaa zogadgeografiul da topografiul 

rukas Soris?

•	mokled aRwereT sxva kartografiuli gamosaxule-

bani.
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•	ra meTodebiT xdeba qaRaldis rukis cifrul format-

Si gadayvana?

•	ras niSnavs rukis elementi?

•	ra aris kartografiuli gamosaxuleba?

•	ra aris kartografiuli proeqcia?

•	ra da ra damaxinjebani axasiaTebT kartografiul 

proeqciebs?

•	mokled gadmoeciT kartografiuli proeqciebis kla-

sifikacia gamosaxvis xerxis mixedviT.

•	aRwereT rukis sakoordinato sistema.

•	ra aris masStabi da ramdeni saxis SeiZleba iyos igi?

•	ra aris rukis legenda?

•	ra aris distanciuri zondireba?

•	romel sferoebSi gamoiyeneba distanciuri zondi-

reba?

•	ra saSualebebiTaa SesaZlebeli distanciuri zondi-

rebis monacemebis Segroveba?

•	ra aris aerofotosuraTi? rogor aerofotosuraTs 

uwodeben gegmiurs? perspeqtiuls? orTofotosu-

raTs?

•	ra aris lazeruli lokacia, ra upiratesobani da nak-

lovanebebi aqvs mas?

•	rogoria eleqtromagnituri speqtris diapazonis 

registraciaze dafuZnebuli distanciuri zondi-

rebis principuli sqema?

•	mokled aRwerT distanciuri zondirebis saxeebi.

•	mokled aRwereT kosmosuri distanciuri zondirebis 

masalebis upiratesobani da naklovanebani.

•	ra aris globaluri pozicionirebis sistema?
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•	ras niSnavs koordinatebis gansazRvris absoluturi 

da diferencirebuli meTodebi?

•	 mokled CamoayalibeT gps-is (GPS) upiratesobani.

•	 ra dros gamoiyeneba monacemebis Segrovebis fotogram-

metriuli meTodi?

•	 SesaZlebelia Tu ara geografiuli (sivrciTi) monace-

mebis Segroveba internetis saSualebiT?

•	 ras uwodeben metamonacemebs da ramdenad saWiroa igi 

geografiuli informaciuli sistemis monacemebisTvis?
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VI Tavi. kartografiuli generalizacia

generalizaciis arsi
yoveli axali ruka, romelic iqmneba tradiciuli, eleq

tronuli Tu geoinformaciuli kartografirebis meTodiT, 

ar SeiZleba iyos sawyisi kartografiuli masalis asli. 

magaliTad distanciuri zondirebis monacemebi, romlebic 

rogorc ukve aRvniSneT, sxvadasxva tipis rukebis Sedgenis 

ZiriTadi safuZvelia, geografiul obieqtebs geometriuli, 

sivrciTi moxazulobis da raodenobrivi sizustiT gadmos-

cemen. Sesabamisad - Seicaven uamrav detals. aseT gamosaxule-

baze obieqtebis garCeva damokidebulia masStabze. masStabis 

Semcirebis Sedegad zogierTi obieqtis garCeva saerTod 

SeuZlebelia, xolo zogierTis konturisa ki - garTule-

buli. xSirad aseT fotogamosaxulebaze kargad sCans didi 

farTobis obieqtebi, romelTac SeiZlebad saintereso iyos 

momxmareblisTvis, da „ikargeba“ SedarebiT mcire farTobis, 

magram SinaarsiT gacilebiT saWiro obieqtebi. ase magali-

Tad, tyiT dafarul mTian regionSi mniSvnelovania ubralo 

gruntis gzis gamosaxva, vidre sxva teritoriaze avtomagis-

tralis paraleluri pirveli kategoriis gruntis gza. ami-

tom kartografiuli gamosaxulebis Sedgenisas, gamoyofen 

iseT obieqtebs da movlenebs, romlebsac sxvebTan SedarebiT 

ufro meti mniSvneloba aqvT. erTidaigive masStabis zogad-

geografiuli rukis da aerofotosuraTis Sedarebisas naT-

lad sCans, rom ruka swored gadmoscems adgilmdebareobas, 

obieqtebis mdebareobas, inarCunebs (zomebis mixedviT) yvela 

im obieqts da konturebis moxazulobas, romelic aucile-

belia rukis gamoyenebisas. amasTan erTad ar Seicavs naklebi 
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mniSvnelobis obieqtebs. rukaze, misi Sedgenisas, adgilmde-

bareobis Sesaxeb cnobebis mecnieruli analizis safuZvel-

ze Catarebulia kartografiuli generalizacia, anu yvela 

arsebiTi da mTavari obieqtisa Tu movlenis gamoyofa rukis 

daniSnulebis, masStabis da sxva faqtorebis gaTvalis

winebiT.

kartografiul gamosaxulebaze obieqtebis da movle-

nebis SerCevas da/an ganzogadebas kartografiuli nawarmoe-

bis masStabis, daniSnulebis, Sinaarsis da kartografirebadi 

teritoriis Taviseburebebis mixedviT - kartografiul gene

ralizacias uwodeben.

generalizacia urTulesi procesia rogorc tradiciuli, 

ise cifruli rukis Sedgenisas. Tavad ganmartebidanve naTlad 

sCans, rom generalizacia xorcieldeba Semdegi faqtorebis 

mixedviT: daniSnuleba, masStabi, kartografirebadi raionis 

Tavisebureba, pirobiTi aRniSvnebi da kartografiuli wya

roebi. maTgan yvelaze TvalsaCinod rukis masStabi moqmedebs, 

romelic geografiuli obieqtebis da movlenebis grafiku-

li gamosaxvis SesaZleblobiTaa ganpirobebuli. rac ufro 

wvrilia masStabi, miT ufro mcirea SesaZlebloba gamoisaxos 

obieqtebi da obieqtebis detalebi, rukis masStabis Semcireba 

moiTxovs gamosasaxi obieqtebis, rogorc raodenobriv Semci-

rebas, ise moxazulobis mniSvnelovan ganzogadebas.

rukis daniSnuleba gansazRvravs mis Sinaarss da xSir-

ad masStabsac. daniSnulebidan gamomdinare adgenen im 

obieqtebs da elementebs, romelnic unda gamosaxos Sesadgen 

rukaze. anu swored daniSnulebis mixedviT ganisazRvreba 

Sinaarsis yvela elementis sisrulis da detalurobis saWiro 

xarisxi. rukis Sinaarsis daniSnulebaze damokidebuleba 
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naTladaa gamosaxuli zogadgeografiuli (topografiuli) 

da Tematuri (specialuri) rukebis Sedarebisas. pirvelze, 

metnaklebad erTnairadaa gamosaxuli dasaxlebuli punqte-

bi, gzebi, reliefi, mdinareebi, mcenareuli safari da sxv. 

elementebi. meoreze – ki srulad da detaluradaa gadmoce-

muli erTi-ori arCeuli elementi, xolo danarCeni an nakle

bad detaluradaa naCvenebi an saerTod ignorirebulia.

kartografirebadi raionis geografiuli Tavisebureba 

aseve mniSvnelovan gavlenas axdens kartografiuli genera

lizaciis xarisxze. erTidaigive tipis obieqtebs SeiZleba 

gansxvavebuli mniSvneloba hqondes sxvadasxva landSaftur-

geografiuli zonaSi. mag. WaburRili, SeiZleba ar iyos gamo-

saxuli mWidrod dasaxlebul punqtSi, magram udabnos, nax. 

udabnos an sasoflo-sameurneo savargulis pirobebSi mas Se

saZloa gaaCndes mniSvnelovani datvirTva da moxdes savalde-

bulo gamosaxva.

kartografiuli wyaroebi, romelTa mixedviTac xdeba 

rukebis Sedgena, aseve moqmedebs generalizaciis procesze. 

Tu sawyis kartografiul masalze generalizacia sworad 

iyo ganxorcielebuli, axali rukis Sedgena ufro gaiol-

deba. Tu generalizacia xarvezebiT Catarda, maSin saWiro 

xdeba damatebiTi masalebis moZieba SesaZlo Secdomebisa 

Tu uzustobebis gamovlenisTvis.

generalizaciaze zogjer pirobiTi niSnebic axdens gav-

lenas. mag. Tu 1:1 000 000 masStabis rukaze mdinare gamoisaxeba 

0,15 mm siganis xaziT, masStabis mixedviT misi sigane 150 m-s 

Seadgens. aseTi veeberTela mdinare ki mag. saqarTvelos te

ritoriaze naklebad gvxvdeba. naTelia, rom gamosaxulebis 

geometriuli sizuste damaxinjebulia. pirobiT niSnebTan 
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erTad rukaze did adgils ikavebs warwerebi (es problema gan-

sakuTrebiT mwvaved dgas wvrilmasStabiani kartografirebi-

sas), amitom pirobiTi niSnebis da maTi teqsturi aRwerilobis 

racionalurad datanisTvis, rukis gadatvirTulobis Tavidan 

asacileblad, kargi garCevadobisTvis zogjer kartografebs 

uwevT pirobiTi niSnebis an/da warwerebis gansaTavseblad zo-

gierTi geografiuli obieqtis mdebareobis an formis Secvla 

an saerTod ignorireba.

generalizaciis saxeebi
generalizacia sxvadasxva formiT da saxiT realiz-

deba. konceptualurad SeiZleba ganvixiloT ori saxe: ab

strahireba (formis ganzogadeba) da ganzogadeba (Sinaarsis 

gamartiveba) ufro detalurad ki ganasxvaveben generaliza-

ciis Semdeg saxeebs:

•	xarisxobrivi maxasiaTeblebis ganzogadeba,

•	raodenobrivi maxasiaTeblebis ganzogadeba,

•	martivi cnebidan ufro rTulze gadasvla,

•	obieqtebis SerCeva,

•	abstrahireba,

•	konturebis gaerTianeba,

•	gamosaxulebis elementebis gadaadgileba,

•	utrireba.

yoveli ruka obieqturi sinamdvili sagnebisa da movlene

bis subieqturi anasaxia anu mas sinamdvilesTan SedarebiT 

ase Tu ise sxva saxe aqvs. sinamdvilesTan msgavseba kartogra

fiuli samuSaos Semsrulebel adamianebzea damokidebuli. 

romlebic erTnair faqtebs SesaZloa gansxvavebulad aRiq-

vamdnen. magaliTad orma topografma erTidaigive terito-
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riis erTidaigive masStabsa da teqnologiiT agegmva rom 

moaxdinos - subieqtivizmis gavleniT saboloo Sedegi arc 

erTmaneTis msgavsi iqneba da arc realuri samyaros zusti 

asli. aseTma subieqtivizma kartografiuli ruka ubralo 

suraTad rom ar aqcios, rukis Sinaarsis elementebis data-

nis sizuste dasaSvebi gadaxris diapazonSi unda eteodes. 

abstrahireba - formis ganzogadeba - geografiuli obi-

eqtebisTvis (hidrografiuli qseli, reliefi, dasaxlebuli 

punqtebi da sxv.) wvrili detalebis etapobrivi da gonivru-

li gamsxvilebiT xorcieldeba. mag. mdinarisTvis abstra-

hireba narnari, klaknili moxazulobis gasworebiT iqneba 

warmodgenili. abstrahirebiT formas an sivrces eZleva 

axali, naklebad detalizirebuli, SedarebiT konkretuli 

gamosaxuleba. cxadia, rom SeuZlebelia aseTi procesi daus-

ruleblad gagrZeldes. raRac momentSi, rodesac obieqtis 

formis gamartiveba zRvars miaRwevs - gadadian genera

lizaciis kidev erT saxeoba - ganzogadebaze. ganzogadeba 

gulisxmobs calkeuli obieqtebis konkretuli garegani 

formis zogadi niSnebiT (mag. dasaxlebuli punqtisTvis pun-

soniT) Secvlas. ganzogadebuli gamosaxulebiT aRiniSneba 

ara mxolod konkretuli obieqti, aramed yvela danarCenic, 

romlebic SinaarsiT am obieqtis kategorias miekuTvnebian. 

mokled rom SevajamoT zemoTTqmuli: abstrahirebis 

kartografiuli forma exeba sivrciT ganfenilobas, xolo 

ganzogadeba - gamosaxuli obieqtis an movlenis Sinaarss. 

rukis, rogorc obieqturi realobis sagnebisa da movle-

nebis modelis SenarCunebisTvis, obieqtebis formebis 

ubralod, meqanikurad gamartiveba ki ar unda xdebodes, 

aramed gonivrulad - rukis masStabisa da daniSnulebis 
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mixedviT, obieqtebis damaxasiaTebeli Tvisebebis SenarCu-

nebiT. generalizaciis procesis ganxorcielebis Sedegad 

ar unda moxdes rukis Sinaarsis elementebs Soris arsebu-

li realuri urTierTkavSiris dakargva. [29]

xarisxobrivi maxasiaTeblebis ganzogadeba xdeba xaris

xobrivi maxasiaTeblebis gradaciis SemcirebiT, rac ukavSir

deba klasifikaciis gamsxvilebas da ufro martividan ufro 

rTul cnebaze gadasvlas. mag. samimoxilvo rukebze erTi 

saxis pirobiTi niSniTaa gamosaxuli saavtomobilo gzebi, 

maSin rodesac topografiulze aRniSnulia gansxvavebulad 

gzis safaris mixedviT (mag. moasfaltebuli an gruntis gza 

da sxv.).

raodenobrivi maxasiaTeblebis ganzogadeba vlindeba 

Skalebis gamsxvilebaSi, uwyveti Skalidan ufro ganzogade-

nax. 25. masStabis cvlilebidan gamomdinare qalaqis gamosaxu

lebis generalizaciis principuli procesi: calkeuli Senobebis 

(a.) Secvla krebsiTi niSnebiT - kvartlebiT (b.); raionebiT (g.) 

mTliani qalaqis gamosaxva punsoniT (d.).

q. stokholmi

a.

b.

g. d.
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bul safexurovan Skalamde, Tanabaridan - araTanabaramde 

gadasvlaSi. mag. masStabis Semcirebis dros mcire mosaxle-

obian dasaxlebul punqtebs aRar iTvaliswineben an SesaZ

leblobis SemTxvevaSi sxva punqtebTan aerTianeben.

martivi cnebidan ufro rTulze gadasvla dakavSirebu-

lia ganzogadebuli cnebebis da krebiTi aRniSvnis Semotanas-

Tan. mag. masStabis SemcirebasTan erTad msxvilmasStabian 

rukaze gamosaxuli calkeuli Senobebis erTianoba icvleba 

jer kvartlebiT, Semdeg mTlianad dasaxlebuli punqtis 

konturiT, xolo Semdeg saerTod erTi pirobiTi niSniT  - 

punsoniT. Sedegad wvrilmasStabian rukaze dasaxlebul 

punqts mTlianad aqvs dakarguli Tavis individualuri niS-

nebi: uTiTeben mxolod mosaxleobis raodenobas da adminis-

traciul mniSvnelobas (isic ara yovelTvis).

obieqtebis SerCeva gulisxmobs rukis Sinaarsis mxolod 

im obieqtebis asaxvas, romelic aucilebelia daniSnulebis, 

masStabis, Tematikis mixedviT. aseT SemTxvevaSi yvela sxva da

narCeni obieqtebi ar gamoisaxeba. obieqtebis SerCevisas iyene-

ben or raodenobriv maCvenebels cenzs da normas. cenzuri 

maCvenebeli SeiZleba iyos gamomricxveli da amorCeviTi. 

gamomricxveli cenzebis gamoyenebisas uTiTeben obieqtis 

zomebs (sigrZe, sigane da sxv.), romelTa ricxviT mniSvnelo-

baze dabali mniSvnelobis mqone obieqtebi aRar gamoisaxeba 

(mag. hidrografiuli qselis SerCevisas Tu gamomricxvel 

cenzad mieTiTeba 10 km, masze mokle sigrZis mdinareebi ru-

kaze veRar moxvdeba).

amorCeviTi cenzis SemTxvevaSi ganisazRvreba obieqtis 

minimaluri parametrebi, romlebic unda SenarCundes ruka-

ze. (mag. 5 km-ze grZeli yvela mdinaris SerCeva) rogorc wesi,  
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cenzebs iyeneben ricxviTi maCvenebliani obieqtebis genera

lizaciis dros da ufro iSviaTad - xarisxobriv-maCveneb

liani obieqtebisTvis.

amorCevis normatiuli xerxi gulisxmobs rukis erTe

ul farTobze gamosasaxi obieqtebis raodenobis gansaz-

Rvras. (mag. norma - rukis 1decimetr farTobze ara umetes 

10 dasaxlebul punqtis gamosaxva).

erTsa da imave rukaze sxvadasxvagvari geografiuli 

raionebisTvis gamosasaxi teritoriis an movlenis Tavise-

burebidan gamomdinare dasaSvebia sxvadasxva mniSvnelobis 

cenzebis da normatiuli maCveneblebis gamoyeneba.

abstrahireba (moxazulobis, geometriuli figuris gamar

tiveba-ganzogadeba) xdeba gamosaxulebis mcire detalebis 

ignorirebiT, simrudis SemcirebiT da a.S. generalizaciis es 

geometriuli forma vlindeba mdinareebis, sanapiro xazebis, 

horizontalebis da sxva obieqtebis moxazulobis gamartive-

baSi.

konturebis gaerTianeba dakavSirebulia maT dajgufeba 

da SerwymasTan. rukaze konturebi erTiandeba xarisxobrivi 

da raodenobrivi dayofisTvis da ramdenime wvrili konturi-

dan erTi didi konturis miRebisTvis. (mag. tyis gansxvavebuli 

jiSobrivi Semadgenlobis mixedviT dayofili ubnebi erTian-

deba erT konturad „tyiT dafaruli teritoria“)

gamosaxulebis elementebis gadaadgileba xSirad dakav

Sirebulia konturebis ganzogadebasTan da gaerTianebasTan. 

romlis drosac gardauvalia obieqtebis mcire gadanacvle-

bani. (mag. sanapiro xazis generalizaciis Sedegad SesaZloa 

saWiro gaxdes zogierTi zRvispirze mdebare dasaxlebuli 

punqtis xmeleTis siRrmeSi gadanacvleba.)
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utrireba anu obieqtebis gadidebulad Cveneba xdeba 

maSin, rodesac generalizirebul rukaze saWiroa raime gan-

sakuTrebiT mniSvnelovani obieqtis Cveneba, romlis gamosax-

vac rukis masStabidan gamomdinare wesiT ar unda momxdariyo 

(mag. mcire tba mSral teritoriis farglebSi). [43] [59] [9]

generalizaciis saTaveebi
generalizaciis saWiroeba kartografirebis dawyebis

Tanave dadga, amitom generalizaciis Teoria kartografi-

uli zogadi Teoriis kvaldakval viTardeboda. Tumca 

SeiZleba iTqvas, rom generalizaciis Teoriis sakiTxebis 

kvlevas me-20 saukunemde didi yuradReba ar eTmoboda.

generalizaciis procesi pirvelad calke problemad 

cnobilma germanelma mecnierma m. ekertma gamoyo. 1907 

wels niurbergSi gakeTebul moxsenebaSi („rukis bunebis 

da kartografiuli logikis Sesaxeb“) man rukebi or tipad 

dayo: topografiuli anu xorografiuli da maTi sapiris

piro - „geografiulad abstrahirebuli rukebi“. ekertis 

ganmartebiT geografiulad abstrahirebuli rukebi warmoad-

gens samecniero induqciis da deduqciis Sedegad miRebul 

kartografiuli formas. aseTi rukebi moicavdnen saerTo 

ekonomikur, komerciul, statistikur, eTnografiul, fizi

kur-geografiul da mosaxleobis rukebs. ekertisave azriT 

aseTi rukebi, Tavisi bunebis wyalobiT, Cveulebriv wvril 

masStabSi unda Sedgeniliyo. [60]

generalizaciis procesTan dakavSirebiT ekerti werda: 

„rogor SeuZlia kartografs Tavi aaridos maTematikur si-

zustis mkacr kanonebs? gadamwyveti da Semobrunebis etapia, 

Cemi azriT, topografiulidan saerTo rukebze gadasvlis 
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ganxorcieleba. imis gamo, rom rukaze gamosaxuleba masSta-

bis saSualebiT proporciulia Tavisi bunebrivi zomebisa, 

rukis Sedgenisas saWiroa mxolod teqnikuri unar-Cvevebi. 

iq, sadac es teqnikuri unar-Cvevebi mTavrdeba, iwyeba kar-

tografis xelovneba. generalizaciasTan erTad xelovneba 

Semodis rukis SedgenaSi“. amgvarad profesor ekertis azriT 

generalizacia ar aZlevs kartografs saSualebas daeyrdnos 

mxolod obieqtur rukebs, aramed moiTxovs maT subieqtur 

interpretacias. [iqve, gv. 19]

generalizacia  
geografiul informaciul sistemebSi

dRes gis programuli uzrunvelyofis produqtebis ab-

soluturi umravlesobis saSualebiT Zalian iolia gamo-

saxulebis masStabis cvlileba. aseTi meqanikuri Semcirebis 

dros ikargeba gamosaxuli obieqtebis rigi Tvisebebi (mag. obi-

eqtis geometriuli saxe SeiZleba gadmoscemdes mniSvnelovan 

informacias). Sesabamisad meqanikuri SemcirebiT ziandeba 

rukis erT-erTi fundamenturi Tviseba - TvalsaCinoeba anu 

rukis unari moicvas movlena Tavisi mTlianobiT da sirTu-

liT, yvela kanonzomierebiT da SemTxveviTi detalebiT. [38]

rukaze realuri geografiuli sivrce gadmocemulia 

gansxvavebuli obieqtebis kanonzomieri SexamebiT. aseTi gan-

sxvavebuli obieqtebis aramarto formis, aramed yvela danar-

Ceni Tviseba qmnis erTaderT „teritoriul xats“. WeSmariti 

teritoriuli xatis SenarCuneba rukis masStabis cvli-

lebisas aris kartografiis, rogorc mecnierebis, erT-erTi 

mTavari moTxovna da kvlevis sagani. tradiciulad kartog

rafebs, geografiuli sivrcis, teritoriulis xatis arsis 
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sworad gadmocemis uzrunvelyofisTvis, rogorc zemoT ukve 

aRvniSneT, zogjer calkeuli obieqtebis geometriuli sizus-

tis ganzrax damaxinjebac ki uwevT. aseT process, Tu winaswar 

gaazrebulia - sasargeblo Sedegi moaqvs. rasac ver vityviT 

gamosaxulebis masStabis pirdapir meqanikur Semcirebaze. 

meqanikuri Semcirebisas irRveva rogorc teritoriuli 

xatis Tvisebebi, ise ikargeba obieqtebis individualuri 

maxasiaTeblebi. geografiuli informaciuli sistemis mom

xmarebels, Tu mas saTanado kartografiuli codna ar gaaC-

nia, xSirad uWirs generalizaciis mniSvnelobis gaazreba 

da masStabis meqanikuri Semcireba generalizaciis proce-

sis informatikuli analogi hgonia. generalizacia geoin-

formatikisTvis erT-erTi yvelaze problemuri sakiTxia, 

romlis mizezebzec qvemoT gveqneba saubari.

geoinformaciul kartografirebaSi ukve karga xania 

mwaved dgas generalizaciis procesis avtomatizaciis 

sakiTxi. maSin rodesac rukaTSedgenis sxva etapze programu

li algoriTmebi warmatebiT gamoiyeneba dasmuli amocanis 

gadasaWrelad da maTi saSualebiT mniSvnelovnadaa Semsubu

qebuli kartografis Sroma, generalizaciis ganxorcieleba 

kvlav adamianis subieqtur Sexedulebazia damokidebuli. 

informatikis ganviTarebis Tanamedrove tempis fonze 

generalizacia isev tradiciuli meTodiT xorcieldeba. 

iseve rogorc klasikur kartografiaSi, igi dafuZnebu-

lia Teoriuli safuZvelisa da specialistis gamocdilebis 

Sexamebaze. saqme mxolod procesis avtomatizaciaSi rodia. 

Tavad kartografiaSi, sxvadasxva bunebis geografiuli 

gamosaxulebis generalizacia yovelTvis problemuri iyo: 

masStabis Semcirebisas obieqtebis gamosaxvis Tvisobrivi 
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da raodenobriv maxasiaTeblebs Soris Semcirebis iseTi 

oqros Sualedis povna, riTac obieqtebs ar daekargebodaT 

sawyis gamosaxulebasTan realuri geografiuli msgavseba.

generalizaciis procesSi adamianis subieqturi Sexedu

lebis maRali wili specialistebs afiqrebinebT, rom gene

ralizaciis ganxorcieleba mTlianad algoriTmuli enis 

meSveobiT albaT verasdros ganxorcieldeba informaci-

uli teqnologiebis iseT umaRles donemde ganviTarebamde, 

rodesac xelovnuri inteleqtis komponentis saSualebiT 

kompiuterebi SeZleben adamianis gonebis nacvlad Tavad 

miiRon „swori gadawyvetilebi“. manamde kartografiuli 

generalizaciis Catareba mxolod dialogur (interaqti-

ul) reJimSia SesaZlebeli. Tanamedrove geoinformaciuli 

generalizaciis dadebiTi da uaryofiTi mxarebi mocemulia 

me-4 cxrilSi.

dRevandeli mdgomareobiT geoinformatikaSi genera

lizacia ori aspeqtiT ganixileba: statikuri da kartografi-

uli. statikuri generalizacia gulisxmobs informaciis 

gafiltvis process, riTac tradiciul kartografiaSi ganzo

gadebas Seesabameba, da kartografiuli, sivrciTi obieqtebis 

mdebareobis vizualizaciis gansazRvra (tradiciul kartog

rafiaSi abstrahirebis Sesabamisi). [61]

programuli algoriTmebis saSualebiT yvelaze ukeT 

abstrahirebis procesia damuSavebuli. rogor ukve araerT-

gzis aRvniSneT, gis Semadgenel obieqtebs SeiZleba hqondeT 

wertilis, xazis an farTobis saxe. wertilebis mimarT geoin-

formatikuli generalizaciis ganxorcieleba SesaZlebelia 

maTi raodenobrivi da xarisxobrivi maxasiaTeblebis Semci-

rebiT cenzuri an normatiuli maxasiaTeblebis mixedviT.
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cxrili 4.

kompiuteruli generalizaciis dadebiTi da 

 uaryofiTi mxareebi. [61]-is mixedviT, gv. 98. 

Taviseburebani
tradiciuli  

generalizacia

kompiuteruli 

generalizacia

Sromatevadi, ganmeorebadi proce-
sebis gamartiveba

- +

didZali masalis swrafi damuSaveba - +

Sedegebis operatiulad miReba - +

obieqturoba - +

generalizacia kriteriumebiT + +

informaciis arameqanikuri, miznob
rivi SerCeva

+ -

rukis daniSnulebis Sesabamisi 
generalizacia

+ -

grafikuli da atributuli monace-
mebis adeqvaturi cvla

+ -

kartografiuli niSnebis masStabis 
cvla

+ -

obieqtTa mdebareobis sizustis 
SenarCuneba

- -

atributuli sizustis SenarCuneba - -

kompromisi geometriul sizustesa 
da geografiul Sesabamisobas Soris

+ -

xazovani obieqtebisTvis prioritetulia maTi moxazulo-

bis abstrahireba. es procesi SeiZleba ganxorcieldes gansaz-

Rvrul manZilze wertilebis amorCeviT. aseT SemTxvevaSi 

SesaZloa daikargos xazis damaxasiaTebeli wertilebi. meore 

xerxia algoriTmebis saSualebiT mrudebis da texilebis 

waSla. izoxazebiT warmodgenili zedapiris generalizaci-

isas SesaZlebelia trenduli (saSualo) zedapirebis gamoye

neba. generalizaciis ganxorcielebisas saWiroa Sinaarsis  
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yvela elementis kompleqsurad gaazreba. mag. reliefis gene

ralizaciis dros iTvaliswineben hidrografiul qsels, re-

liefis depresias da simaRleebis ganawilebas.

rukebis Seqmnisa da ganaxlebis procesSi gis teqnolo-

giis gamoyenebisas daisva gis yvela gamovlinebis formali

zaciis sakiTxi. eleqtronuli rukebis gaCenam aucilebeli 

gaxada am meTodebis gadaazreba rukis axali saxeobis mimarT. 

Sinaarsis elementebis arCeva da maTi generalizaciis Tana-

mimdevroba mniSvnelovan wilad gamokidebulia rukis Tema-

tikaze, masStabze, teqnikur saSualebebze da sxv. 

eleqtronuli zogadgeografiuli rukebis Sinaarsis 

elementebis generalizaciisas Cveulebriv icaven Semdeg 

Tanamimdevrobas: hidrografiuli qselis obieqtebis da hid

roteqnikuri nagebobebi, dasaxlebuli punqtebi, samrewvelo 

da sasoflo-sameurneo obieqtebi, sagzao qseli da infra-

struqtura, reliefi, mcenareuli safari, niadagebi da saz-

Rvrebi. [62]

gis programuli uzrunvelyofis saSualebiT genera

lizacia SeiZleba Semdegi xerxiT ganxorcieldes: operato

ri gis monacemTa bazis Seqmnisas cal-calke ganaTavsebs erTi 

da igive tipis obieqtebs, romelTac tradiciulad erT fe-

naze aTavseben. magaliTisTvis aviRoT sagzao qseli. calke 

SeiZleba gamoiyos saqarTvelos saerTaSoriso, Sidarespub-

likuri, adgilobrivi mniSvnelobis da sxv. gzebi. cifrul 

gamosaxulebaze momxmarebeli asaxavs im saWiro fenebs (kate

goriebs), romelsac mocemuli masStabidan gamomdinare „ai-

tans“ ruka.

cxadia, monacemebis rastruli da veqtorul formatSi 

geoinformaciuli generalizacia gansxvavebulad mimdi
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nareobs. veqtorul formatSi xazovani obieqtebis abstra-

hireba mrudis klaknilobis momrgvalebiT mimdinareobs. 

aseTi procuduris ramdenjerme gameorebis SemTxvevaSi 

SeiZleba met-naklebad sasurveli Sedegis miReba.

farTobuli obieqtebis generalizacia ufuZneba mcire 

poligonebis didTan SeerTebis, gamotovebis gafarTovebis da 

adgilmdebareobis cvlilebis algoriTms. aseTi procedura 

ukeTesadaa damuSavebuli da kargad avtomatizirebulia.

rastruli gamosaxulebis generalizacia ujredebis re-

organizaciiT xdeba anu algoriTmis Sesabamisad maTi raode-

noba iseTnairad icvleba, rom ar Seicvalos Tavad obieqtis 

forma. xazovani rastrul obieqtebis abstrahirebisas xdeba 

zogierTi piqselis amogdeba, xolo zogierTis - datoveba. [61]

rogorc vnaxeT, geoinformaciuli generalizacia arc 

Tu iseT saimedo Sedegebs iZleva, amitom misi Sesabamis done-

ze ganviTarebamde kartografis (gis momxmareblis) codnas, 

ostatobasa da moxerxebulobazea damokidebuli miRebuli 

cifruli gamosaxulebis xarisxi.

kartografiuli generalizacia 
(reziume)

kartografiul gamosaxulebaze obieqtebis da movle

nebis SerCevas da/an ganzogadebas kartografiuli nawarmoe-

bis masStabis, daniSnulebis, Sinaarsis da kartografirebadi 

teritoriis Taviseburebebis mixedviT - kartografiul gene

ralizacias uwodeben. generalizacia xorcieldeba Semdegi 

faqtorebis mixedviT: daniSnuleba, masStabi, kartografi

rebadi raionis Tavisebureba, pirobiTi aRniSvnebi da kar-

tografiuli wyaroebi. 
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konceptualurad ganasxvaveben generalizaciis 2 saxes: 

abstrahirebas da ganzogadebas. ufro detalurad ki: xaris

xobrivi da raodenobrivi maxasiaTeblebis ganzogadebas, mar-

tivi cnebidan ufro rTulze gadasvlas, obieqtebis SerCevas, 

abstrahirebas, konturebis gaerTianebas, gamosaxulebis ele

mentebis gadaadgilebas da utrirebas.

abstrahireba - formis ganzogadeba - geografiuli obieq

tebisTvis (hidrografiuli qseli, reliefi, dasaxlebuli 

punqtebi da sxv.) wvrili detalebis etapobrivi da gonivruli 

gamsxvilebiT xorcieldeba. ganzogadeba gulisxmobs cal

keuli obieqtebis konkretuli garegani formis zogadi niS-

nebiT Secvlas anu abstrahirebis kartografiuli forma 

exeba sivrciT ganfenilobas, xolo ganzogadeba - gamosaxu-

li obieqtis an movlenis Sinaarss.

xarisxobrivi maxasiaTeblebis ganzogadeba xdeba xaris

xobrivi maxasiaTeblebis gradaciis SemcirebiT, rac ukav-

Sirdeba klasifikaciis gamsxvilebas da ufro martividan 

rTul cnebaze gadasvlas. raodenobrivi maxasiaTeblebis 

ganzogadeba vlindeba Skalebis gamsxvilebaSi, uwyveti Ska-

lidan ufro ganzogadebul safexurovan Skalamde, Tana-

baridan - araTanabaramde gadasvlaSi. martivi cnebidan 

rTulze gadasvla dakavSirebulia ganzogadebuli cne-

bebis da krebiTi aRniSvnis SemotanasTan.

obieqtebis SerCeva gulisxmobs rukis Sinaarsis mxolod 

im obieqtebis asaxvas, romelic aucilebelia daniSnulebis, 

masStabis, Tematikis mixedviT. obieqtebis SerCevisas iyene-

ben or raodenobriv maCvenebels: cenzs da normas. cenzuri 

maCvenebeli SeiZleba iyos gamomricxveli da amorCeviTi. 

gamomricxveli cenzebis gamoyenebisas uTiTeben obieqtis 
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zomebs (sigrZe, sigane da sxv.). romelTa ricxviT mniSvnelo-

baze dabali mniSvnelobis mqone obieqtebi aRar gamoisaxeba. 

amorCeviTi cenzis SemTxvevaSi ganisazRvreba obieqtis mi

nimaluri parametrebi, romlebic unda SenarCundes rukaze.  

rogorc wesi, cenzebs iyeneben ricxviTi maCvenebliani obi-

eqtebis generalizaciis dros da ufro iSviaTad - xarisxob

riv-maCvenebliani obieqtebisTvis. amorCevis normatiuli 

xerxi gulisxmobs rukis erTeul farTobze gamosasaxi obi-

eqtebis raodenobis gansazRvras.

gamosaxulebis elementebis gadaadgileba xSirad dakav

Sirebulia konturebis ganzogadebasTan da gaerTianebas-

Tan, obieqtebis mcired gadanacvlebis saWiroebis dros. 

utrireba anu obieqtebis gadidebulad Cveneba xdeba 

maSin, rodesac generalizirebul rukaze saWiroa raime 

gansakuTrebiT mniSvnelovani obieqtis Cveneba, romlis gamo-

saxvac rukis masStabidan gamomdinare wesiT ar unda momxda

riyo.

generalizaciis procesSi adamianis subieqturi Sexedu

lebis maRali wili specialistebs afiqrebinebT, rom gen-

eralizaciis ganxorcieleba mTlianad algoriTmuli enis 

meSveobiT albaT verasdros ganxorcieldeba. dRes mdgo-

mareobiT geoinformatikaSi generalizacia ori aspeqtiT 

ganixileba: statikuri da kartografiuli. statikuri ge

neralizacia gulisxmobs informaciis gafiltvis process, 

riTac tradiciul kartografiaSi ganzogadebas Seesaba

meba, da kartografiuli - sivrciTi obieqtebis mdebareobis 

vizualizaciis gansazRvra (tradiciul kartografiaSi ab-

strahirebis Sesabamisi). programuli algoriTmebis saSuale

biT yvelaze ukeT abstrahirebis procesia damuSavebuli. 
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rogor ukve araerTgzis aRvniSneT, gis Semadgenel obi-

eqtebs SeiZleba hqondeT wertilis, xazis an farTobis saxe. 

wertilebis mimarT geoinformatikuli generalizaciis ganx-

orcieleba SesaZlebelia maTi raodenobrivi da xarisxobrivi 

maxasiaTeblebis SemcirebiT cenzuri an normatiuli maxasiaTe-

blebis mixedviT. xazovani obieqtebisTvis prioritetulia 

maTi moxazulobis abstrahireba. es procesi SeiZleba ganxor-

cieldes gansazRvrul manZilze wertilebis amorCeviT. aseT 

SemTxvevaSi savaraudoa xazis damaxasiaTebeli wertilebis 

dakargva. meore xerxia algoriTmebis saSualebiT mrudebis 

da texilebis waSla. izoxazebiT warmodgenili zedapiris 

generalizaciisas SesaZlebelia trenduli (saSualo) zeda-

pirebis gamoyeneba. eleqtronuli zogadgeografiuli ruke-

bis Sinaarsis elementebis generalizaciisas Cveulebriv 

icaven Semdeg Tanamimdevrobas: hidrografiuli qselis obi-

eqtebi da hidroteqnikuri nagebobebi; dasaxlebuli punqte-

bi, samrewvelo da sasoflo-sameurneo obieqtebi, sagzao 

qseli da infrastruqtura, reliefi, mcenareuli safari, 

niadagebi da sazRvrebi.

gis programuli uzrunvelyofis saSualebiT generali

zacia SeiZleba Semdegi xerxiT ganxorcieldes. operatori 

gis monacemTa bazis Seqmnisas cal-calke ganaTavsebs erTi 

da igive tipis obieqtebis, romelTac tradiciulad erT fe-

naze aTavseben. magaliTisTvis aviRoT sagzao qseli. calke 

SeiZleba gamoiyos saqarTvelos saerTaSoriso, Sidarespub-

likuri, adgilobrivi mniSvnelobis da sxva gzebi. cifrul 

gamosaxulebaze momxmarebeli asaxavs im saWiro fenebs (ka

tegoriebs), romelsac mocemuli masStabidan gamomdinare 

„aitans“ ruka.
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veqtorul formatSi xazovani obieqtebis abstrahire-

ba mrudis klaknilobis momrgvalebiT mimdinareobs. aseTi 

proceduris ramdenjerme gameorebis SemTxvevaSi SeiZleba 

met-naklebad sasurveli Sedegis miReba. farTobuli obi-

eqtebis generalizacia efuZneba mcire poligonebis didTan 

SeerTebis, gamotovebis, gafarTovebis da adgilmdebareo-

bis cvlilebis algoriTms. 

rastruli gamosaxulebis generalizacia ujredebis 

reorganizacias efuZneba. anu algoriTmis Sesabamisad maTi 

raodenoba iseTnairad icvleba, rom ar Seicvalos Tavad 

obieqtis forma. xazovani rastrul obieqtebis abstra-

hirebisas xdeba zogierTi piqselis amogdeba, xolo zogier-

Tis datoveba.

sakontrolo SekiTxvebi VI TavisTvis
•	ratom ar aris axali kartografiuli gamosaxuleba 

ruka sawyisi kartografiuli masalis asli?

•	ras uwodeben kartografiul generalizacias?

•	romeli faqtorebi moqmedebs generalizaciaze? mokled 

daaxasiaTeT TiToeuli maTgani.

•	CamoTvaleT generalizaciis saxeebi.

•	ras niSnavs xarisxobrivi maxasiaTeblebis ganzogadeba?

•	ras niSnavs raodenobrivi maxasiaTeblebis ganzoga-

deba?

•	ras niSnavs martivi cnebidan ufro rTulze gadasvla?

•	ras niSnavs obieqtebis SerCeva?

•	ras niSnavs konturebis gaerTianeba?

•	ratom SeiZleba gaxdes saWiro gamosaxulebis ele-

mentebis gadaadgileba?
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•	mokled CamoayalibeT ras niSnavs abstrahireba, gan-

zogadeba da ra gansxvavebaa maT Soris?

•	vin gamoyo generalizacia calke problemad da ro-

gor daasabuTa igi?

•	ra principuli gansxvavebaa gis programuli uzrunvel

yofis saSualebiT masStabis Semcirebis da genera

lizaciis process Soris?

•	zogadad ramdenad srulad xorcieldeba generaliza-

ciis procesi geografiul informaciul sistemebSi?

•	ra xedva aqvT specialistebis generalizaciis proce-

sis srulad avtomatizaciaze?

•	rogor SeiZleba ganxorcieldes generalizacia gis 

programuli uzrunvelyofis saSualebiT?

•	aRwereT generalizaciis principi veqtoruli da ras-

truli gamosaxulebisTvis.
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VII Tavi. gamosaxulebis geografiuli mibma da 

Seubmelobis aRmofxvra

geografiuli informaciuli sistemis monacemTa bazis

Tvis gankuTvnil analogur wyaroebs - rastrul gamosaxu

lebebs (skanirebuli qaRaldis ruka, aerokosmosuri suraTi 

da sxv.), ar gaaCniaT geografiul garemoSi maT realur mde-

bareobasTan kavSiri. amitom saWiro xdeba maTi mibma. cifruli 

gamosaxulebis virtualuri sakoordinato sistemis mimarT 

mdebareobis gansazRvras gamosaxulebis mibmas (referencing an 

geomibmas georeferencing) uwodeben. organzomilebiani gamo-

saxulebis mibmis Sedegad ganisazRvreba geodeziuri sako

ordinato qseli, proeqcia da sxv. am proceduras zogjer 

datumis gansazRvrasac uwodeben.

monacemebis geografiuli mibma erT-erTi sakvanZo pro-

ceduraa, radgan misi ganxorcielebis sizustezea damokide-

buli momavalSi Seqmnili monacemTa bazis Semadgeneli 

geografiuli (sivrciTi) obieqtebis koreqtuli mdebareo-

ba da gis programuli produqtebis saSualebiT nebismieri 

wertilis koordinatebis gansazRvra. 

ganasxvaveben geografiuli mibmis or saxes: pirdapirs, 

rodesac mibma xdeba geografiuli (grZedi da ganedi) koor-

dinatebis gamoyenebiT. aseT SemTxvevaSi Sedegis sizuste 

pirdapir damokidebulia am geografiuli koordinatebis 

gazomvis sizusteze; iribs, rodesac geografiuli koordi-

natebis gansazRvra xdeba raime cnobili diskretuli werti-

lis mixedviT, romelic pirdapir ar iZleva geografiul 

koordinatebs, magram cnobilia misi mdebareoba. iribi xer

xis gamoyenebisas geografiuli mibmis sizuste damokidebu-

lia obieqtis farTobsa da garCevadobaze. [1] [3]
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mibmis pirveli saxe moiTxovs gamosaxulebis (rukis da 

sxv.) im wertilebis koordinatebis winaswar gansazRvras, 

romelic SemdgomSi gamoyenebuli iqneba rogorc sayrdeni 

wertili. wertils, romelsac iyeneben registraciis dros, 

xSirad sayrden wertils uwodeben. Sesabamisad operato

ris gankargulebaSi unda iyos sayrdeni wertilebis koordi-

natebis erTgvari cxrili. 26-e naxazze mocemulia rastruli 

gamosaxulebis pirdapiri registraciis magaliTi gis-is „arq

mepi` (ArcMap 9.x) gamoyenebiT. 1. momxmarebeli irCevs dam

xmare konteqstur menius „geomibma` (Georeferensing), Semdeg 

2. „sayrdeni wertilebis damateba` (Odd control points), gada-

dis misabmel gamosaxulebaze, 3. manipulatoris (kursoris,  

nax. 26. gis programuli uzrunvelyofiT rastruli gamosa

xulebis pirdapiri mibmis proceduraTa Tanamimdevroba.
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mausis) Sesabamis adgilze daWeriT xsnis konteqstur menius 

„X da Y Seyvana` (input X and Y) da 4. klaviaturis daxmarebiT 

Sehyavs moniSnuli wertilis koordinatebi. 

pirdapiri mibmis sizuste maRldeba, rodesac rastrul 

gamosaxulebaze sayrdeni wertilebi an kargad garCevadia 

an winaswar aris gamoyofili (markirebulia).

rastruli gamosaxulebis registraciis meore meTodi 

gulisxmobs sakontrolo wertilebis koordinatebis gan

sazRvras ukve registrirebul gamosaxulebaze  identuri 

wertilebis SerCeviT. am SemTxvevaSi operators aRar sWir

deba zemoTnaxsenebi sayrdeni wertilebis koordinatebis 

codna. gamosaxulebis iribi xerxiT registraciisas sakmari-

sia mxolod mibmul da misabmel gamosaxulebebze identuri 

wertilebis moniSvna.

27-e naxazze mocemulia gamosaxulebis iribi xerxiT 

registraciis magaliTi gis-is „formep 5.3` (Formap 5.3) gamoye

nebiT. operatori ZiriTadi meniudan „faili` (Файл) irCevs 

brZanebas „rastris mibma` (Привязать растр), ris Sedegadac ix

sneba damatebiTi fanjara „rastris mibma` (Привязать растр).
marcxena fanjaraSi Cndeba eleqtronuli rukebi sxvada

sxva internet-resursidan. xolo marjvenaSi - Rilakis „sura-

Tis amorCeva` (Выбрать снимок nax. 27.1.) saSualebiT gaxsnili 

misabmeli gamosaxuleba. mibmis ganxorcielebisTvis momxma

rebeli rastrul gamosaxulebaze manipulatoris (kur-

sori, mausi) moniSnavs wertils (nax.27.2), Semdeg gadadis 

internet-resuris rukaze, poulobs moniSnuli wertilis 

Sesabamis adgils da masze daWeriT aregistrirebs sayrden 

wertils (nax.27.3). aranaklebi 3 sayrdeni wertilis regis-

traciis Semdeg, Rilakze „Sesruleba` (Применить) daWeriT 
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(nax. 27.4), marjvena fanjaraSi mdebare gamosaxuleba inac

vlebs marcxenaSi internet-rukis meore fenad. rac niSnavs, 

rom rastruli gamosaxulebis iribi xerxiT registracia 

dasrulebulia.

ganviTarebul qveynebSi gamoiyeneba gamosaxulebis mibmis 

kidev erTi, diskretuli mibmis xerxi, romelsac mibmis ukoor-

dinato xerxs an misamarTis mixedviT geokodirebas uwodeben. 

aseT SemTxvevaSi mibmisTvis gamoiyeneba misamarTebi da indeq

sebi (safosto, sakadastro, mosaxleobis aRweris da sxv.), sa

qarTvelos teritoriis mniSvnelovani nawilis arasakmarisad 

damisamarTianebis gamo es xerxi araaqtualuria.

nax. 27. gis programuli uzrunvelyofiT rastruli gamosa

xulebis iribi mibmis proceduraTa Tanamimdevroba.
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geografiul mibmas gis programuli uzrunvelyofis 

umetesoba sakuTari funqciis saSualebiT axorcielebs. zog 

SemTxvevaSi ki saWiroa damatebiTi specializirebuli prog

ramuli produqtebis gamoyeneba (mag. OziExplorer).
rogor zemoT ukve aRvniSneT, sxvadasxva qveyana erovnuli 

kartografiuli da geodeziuri masalebis damuSavebisTvis 

gansxvavebul sistemebs iyeneben. geografiuli informaciul 

sistemaSi aseTi wyaroebis gamoyenebisas saWiro xdeba erTi 

sakoordinato sistemidan meore sakoordinato sistemaSi ga-

datana anu gamosaxulebis sakoordinato sistemis gardaqmna. 

sakoordinato sistemis gardaqmnas mimarTaven rodesac: 

•	 geografiuli (sivrciTi) monacemebis sawyisi sakoordi-

nato sistema unda Seicvalos geografiuli informaciu

li sistemis monacemTa bazis sakoordinato sistemis 

Sesabamisad,

•	gamosaxuleba (skanirebuli an veqtoruli ruka, aero-

kosmosuri suraTi) unda gamoiyenon sxva, gansxvavebuli 

sakoordinato sistemis cifrul rukasTan samuSaod.

erTi sakoordinato sistemidan meoreSi gardaqmnisTvis 

cnobili unda iyos orive sistemis parametrebi, an sakontro-

lo (sayrdeni) wertilebis koordinatebi maTi analitikuri 

meTodiT transformaciisTvis. transformaciis meTodebi-

dan yvelaze gavrcelebulia Semdegi:

afinuri (xazovani) transformacia. aseTi transforma

ciis daniSnulebaa paraleluri gadatanis operaciebis 

Sesruleba, masStabis cvlileba, Semobruneba, sarkiseburi 

arekvla da sxv. misi gamoyeneba SesaZlebelia sawyisi gamosa

xulebis sxva kartografiul proeqciaSi proeqtirebisTvis 

da SedarebiT mcire teritoriebis transformirebisTvis. 
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afinuri transformaciis saSualebiT aRmoifxvreba qaRal-

dis originalis gaWimvis, SekumSvis an Semobrunebis saxiT 

warmoqmnili mcire damaxinjebebi. afinuri transforma-

ciisas SenarCunebulia xazebis paraleluroba. xazovani 

gardaqmnis es klasi SeiZleba Sesruldes pirveli xarisxis 

polinomebiT 6 ucnobiani koeficientiT:

sadac u da υ aris sayrdeni wertilebis veqtoruli an 

rastruli koordinatebi gardaqmnamde (sawyis sakoordi-

nato sistemaSi), xolo x da y - ukve transformaciis Semdeg 

etalonur sakoordinato sistemaSi.

erT sakoordinato sistemaSi, magram gansxvavebuli ganzo-

milebis erTeulebiT (mag. metri da mili) gamosaxulebis mibmi-

sas gamoiyeneba afinuri transformaciis specialuri saxe. 

transformaciis araxazovani meTodis saSualebiT xdeba 

gamosaxulebis nebismieri araxazovani, arasistemuri dama

xinjebis koreqcia. araxazovani transformacia xorcieldeba 

meore da ufro maRali xarisxis polinomebiT.transforma-

ciis ganxorcielebis n xarisxis polinomur gantolebas Sem-

degi saxe aqvs:

sadac am bm - polinomebis koeficientebia (romelTa 

ricxvi k-s tolia), n - maTi xarisxi, m - sayrdeni wertilebis 

ricxvi (m= k/2)

1 2 3

1 2 3

u a a x a y
b b x b yυ

= + +
= + +

form. 3;

form. 4;

form. 5;

form. 6.

2 2
1 2 3 4 5 6

2 2
1 2 3 4 5 6

...

...

n
m

n
m

u a a x a y a x a y a xy a y
b b x b y b x b y b xy b yυ

= + + + + + + +

= + + + + + + +
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polinomur aproqsimaciasTan dakavSirebul transfor

maciis meTodebSi, polinomebis koefecientebis misagnebad 
(ai,bi) gamoiyeneba saxmeleTo an etalonuri suraTidan aRebu-

li sayrdeni wertilebi, xolo polinomebis koeficientebi, 

romlebic saWiroa wyvili koordinatebis gadasaTvlelad, 

dakavSirebulia maTi k=(n+1)(n+2) Sefardebis xarisxTan. 

me-2 xarisxis polinomebi gamoiyeneba didi teritori-

is gamosaxulebis transformirebisTvis (dedamiwis mrudi 

zedapiris gaTvaliswinebiT), monacemebis damaxinjebisas 

(mag. kameriT gamowveuli) da geografiuli koordinatebis 

(φ, λ) gardaqmnisas sworkuTxa sistemaSi.

me-3 xarisxis polinomebi gamoiyeneba deformirebuli 

gamosaxulebis skanirebisas da sxva defeqtur monacemebTan 

samuSaod.

me-4 xarisxis polinomebi iSviaTad gamoiyeneba, isic 

Zlier damaxinjebul gamosaxulebebTan samuSaod. [5]

rukebis Sepirapireba
rukebi, romelic gis monacemTa bazisTvis ZiriTadi wya

roa, zog SemTxvevaSi ver faraven sakvlev teritorias. ami-

tom saWiroa ramdenime mosazRvre planSetis gamoyeneba. 

planSetebis mibmis Semdeg geografiuli sinamdvilis obi-

eqtebi, romelic bunebaSi erT mTlian obieqts warmoad-

genen, rukebis Sepirapirebis („gadabmis`) adgilebSi cdeba 

erTmaneTs. (nax. 28)

ori, Tundac erTsadaimave proeqciaSi Sedgenili rukis 

mibmisas TiToeulisTvis cal-calke ganisazRvreba is sayrde-

ni wertilebi, romelTa saSualebiTac xdeba gamosaxule

bis mibma. Sesabamisad ori damoukidebeli gamosaxuleba,  
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romelic Tavis mxriv sakmaod zustia, mibmis procesSi miRe-

buli cdomilebebis gamo xSirad scdeba erTmaneTs, zogjer 

mcired – zogjer aSkarad SesamCnevad. 

situacia ufro rTuladaa meore SemTxvevaSi, rodesac 

iyeneben sxvadasxva proeqciaSi Sedgenil gamosaxulebebs, 

an rodesac proecireba gamoyenebuli iyo konkretulad im 

teritoriisTvis romelic gamosaxulia rukaze, misi mosaz-

Rvre regionebze gavlenis gaTvaliswinebis gareSe.

erTi teritoriis ori, sxvadasxva proeqciaSi Sedge-

nili rukis zusti damTxveva SeuZlebelia. mizezi SeiZleba 

iyos, rogorc rukis proecirebis maTematikuri arasrul

yofileba, ise programul uzrunvelyofaSi damrgvalebiT 

gamowveuli Secdoma. bevr Tanamedrove gis programul uz-

runvelyofas gaaCnia mibmuli obieqtis erTi proeqciidan 

sxva proeqciaSi avtomaturad gadaTvlis funqcia. Tumca 

es funqcia, rogorc wesi ugulvebelyofs or damaxinjebas: 

Tavad proecirebis da kompiuteruli gamoTvlebis damrgva-

lebis Secdomebs. aseTi gadaTvliT miRebuli rukebi mainc 

ar iqneba idealurad Sepirapirebuli.

nax. 28. rukaTa Seubmelobis principuli sqema.

K-xxx-002

tye

md
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K-xxx-001

tye

md
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e
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mosazRvre rukebze obieqtebi SesaZloa Tavad sawyis ori

ginalze iyos acdenili. aseT SemTxvevaSi igi, rogorc wesi, 

eteva kartografiuli sizustis farglebSi da tradiciul 

kartografiaSi mas Secdomad arc ganixilaven. gis monacem-

Ta bazis Sedgenisas, xSirad aucilebelia aseTi obieqtebis 

erTmaneTTan dakavSireba sxvadasxva moqmedebebis Casatareb

lad. acdenili obieqtebis koreqciis procedurebs Sepira-

pirebas, zogjer ki Sejerebas uwodeben.

obieqtebis Sejereba xdeba rigi martivi operaciebiT. Se

safardebeli furclebis mdebareobis mixedviT ganisazRvre-

ba Sejerebis grZedi an ganedi, Semdeg – siaxlovis kriteriumi, 

anu sxvadasxva planSetis obieqtebs Soris minimaluri man-

Zili, romelic unda CaiTvalos gansxvavebulad. Sejerebis 

algoriTmi mdgomareobs ori Sesajerebeli furclis yvela 

elementis Tanamimdevrul SedarebaSi obieqtis kvanZebs 

Soris siaxlovis miTiTebuli kriteriumis mixedviT. rom 

ar moxdes planSetze arsebuli yvela obieqtis Sedareba, 

arCeven iseT obieqtebs, romlebsac garkveul zonaSi aqvT 

kavSiri mosazRvre planSetTan. Sedegad miiReba wyvilebi, 

romlebic ganTavsebulia sakmaod axlos erTmaneTTan raTa 

CaiTvalos erTian obieqtad. Tu obieqtis kvanZebs Soris 

manZili ar aRemateba rukis sizustes, isini Secdomis gare

Se gaerTiandeba. (nax. 29)

kidev erTi problema, romelic ukavSirdeba obieqtebis 

acdenas, im SemTxvevaSi warmoiqmneba rodesac xdeba ram-

denime gamosaxulebis an obieqtis zeddeba. mag. sakvlevi 

teritoriis skanirebul rastrul rukaze informaciis ga-

naxlebisTvis momxmarebeli iyenebs aerofotosuraTebs. zogjer 

SesaZlebelia, rom erTsadaimave sakoordinato sistemaSi  
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moqceul gamosaxulebebze obieqtebis geometriuli moxa-

zuloba erTmaneTs ar emTxveva. aseT SemTxvevaSi yvelaze 

xSirad iyeneben konflaciis (Conflation) meTods, romelsac 

„rezinis furclis meTodiT` (Rubber sheeting) transforma-

ciasac uwodeben. konflacia aris interaqtiuri procesi, 

romlis drosac operatori Tavad wyvets romeli obieqtis 

moxazuloba unda Seicvalos. xazgasasmelia, rom konfla-

cia sufTa grafikuli operaciaa da misi gamoyeneba ar iZle

va obieqtis koordinatebis dazustebis garantias. radgan 

konflaciis dros xdeba obieqtebis grafikuli saxis cvli-

leba, Tavis sizustis mxriv transformirebuli gamosaxule-

ba SeiZleba gacilebiT arasaimedo gaxdes pirvelwyarosTan 

SedarebiT. [37] [13] [21]

nax. 29. obieqtebis avtomaturad Sejerebis principuli sqema: a.- 

acdenili obieqtebi; b. - obieqtebis gamoyofa, romelTac aqvT kav-

Siri mosazRvre planSetTan; g. - obieqtebis gaerTianeba saSualo 

mdebareobis gamoTvliT.

K-xxx-001 K-xxx-002 K-xxx-001 K-xxx-002

Y

Y1

Y2

Y =(Y +Y )/2H 1 2

a. b. g.
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gamosaxulebis geografiuli mibma da  
Seubmelobis aRmofxvra 

(reziume)
skanirebul rastrul gamosaxulebebs ar gaaCniaT geog

rafiul garemoSi maT realur mdebareobasTan kavSiri. 

cifruli gamosaxulebis virtualuri sakoordinato siste-

mis mimarT mdebareobis gansazRvras gamosaxulebis mibmas 

(zogjer datumis gansazRvras) uwodeben. ganasxvaveben geog

rafiuli mibmis or saxes: pirdapirs, rodesac mibma xdeba geog

rafiuli koordinatebis (grZedi da ganedi) gamoyenebiT. aseT 

SemTxvevaSi Sedegis sizuste pirdapir damokidebulia am geog

rafiuli koordinatebis gazomvis sizusteze; iribs, rodesac 

geografiuli koordinatebis gansazRvra xdeba raime cnobili 

diskretuli wertilis mixedviT, romelic pirdapir ar iZleva 

geografiul koordinatebs, magram cnobilia misi mdebareoba. 

aseT SemTxvevaSi geografiuli mibmis sizuste damokidebulia 

obieqtis farTobsa da garCevadobaze. wertils, romelsac 

iyeneben registraciis dros, xSirad sayrden wertils uwo-

deben. geografiul mibmas gis programuli uzrunvelyofis 

umetesoba sakuTari funqciis saSualebiT axorcielebs. zog 

SemTxvevaSi iyeneben damatebiTi specializirebuli prog

ramuli produqtebis gamoyeneba (mag. OziExplorer).
xandaxan saWiro xdeba gamosaxulebis erTi sakoordi-

nato sistemidan meore sakoordinato sistemaSi gadatana 

anu gamosaxulebis sakoordinato sistemis gardaqmna/tran

sformacia. sakoordinato sistemis gardaqmnas mimarTaven, 

rodesac: geografiuli (sivrciTi) monacemebis sawyisi sa-

koordinato sistema unda Seicvalos geografiuli infor

maciuli sistemis monacemTa bazis sakoordinato sistemis 
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Sesabamisad; gamosaxuleba (skanirebuli an veqtoruli ruka, 

aerokosmosuri suraTi) unda gamoiyenon sxva, gansxva

vebuli sakoordinato sistemis cifrul rukasTan samuSa-

od. transformaciis meTodebidan yvelaze gavrcelebulia: 

afinuri (xazovani) transformacia, romlis daniSnulebaa 

paraleluri gadatanis operaciebis Sesruleba, masStabis 

cvlileba, Semobruneba, sarkiseburi arekvla da sxv. tran

sformaciis araxazovani meTodis saSualebiT xdeba gamosa

xulebis nebismieri araxazovani, arasistemuri damaxinjebis 

koreqcia. araxazovani transformacia xorcieldeba meore 

da ufro maRali xarisxis polinomebiT.

rukebi zog SemTxvevaSi mTlianad ver faraven sakvlev 

teritorias. amitom saWiroa ramdenime mosazRvre planSe-

tis gamoyeneba. planSetebis mibmis Semdeg geografiuli si-

nadvilis obieqtebi, romelic bunebaSi erT mTlian obieqts 

warmoadgenen, rukebis Sepirapirebis („gadabmis`) adgileb

Si cdeba erTmaneTs. acdenili obieqtebis koreqciis pro-

cedurebs Sepirapirebas, zogjer ki Sejerebas uwodeben. 

obieqtebis Sejereba xdeba rigi martivi operaciebiT. 

Sesafardebeli furclebis mdebareobis mixedviT ganisaz-

Rvreba Sejerebis grZedi an ganedi, Semdeg – siaxlovis 

kriteriumi, anu sxvadasxva planSetis obieqtebs Soris mini

maluri manZili, romelic unda CaiTvalos gansxvavebulad. 

Sejerebis algoriTmi mdgomareobs ori Sesajerebeli fur-

clis yvela elementis Tanamimdevrul SedarebaSi obieqtis 

kvanZebs Soris siaxlovis miTiTebuli kriteriumis mixed-

viT. rom ar moxdes planSetze arsebuli yvela obieqtis 

Sedareba, arCeven iseT obieqtebs, romlebsac garkveul zo-

naSi aqvT kavSiri mosazRvre planSetTan. Sedegad miiReba  
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wyvilebi, romlebic ganTavsebulia sakmaod axlos erTmaneT-

Tan raTa CaiTvalos erTian obieqtad. Tu obieqtis kvanZebs 

Soris manZili ar aRemateba rukis sizustes, isini Secdomis 

gareSe gaerTiandeba.

zogjer SesaZlebelia, rom erTsadaimave sakoordinato 

sistemaSi moqceul gamosaxulebebze obieqtebis geometri-

uli moxazuloba erTmaneTTs ar emTxveva. aseT SemTxveva-

Si yvelaze xSirad iyeneben konflaciis (Conflation) meTods, 

romelsac „rezinis furclis meTodiT` (Rubber sheeting) 
transformaciasac uwodeben. konflacia aris interaqtiuri 

procesi, romlis drosac operatori Tavad wyvets romeli 

obieqtis moxazuloba unda Seicvalos. konflacia sufTa 

grafikuli operaciaa da misi gamoyenebis Semdeg tran

sformiebuli gamosaxuleba SeiZleba gacilebiT arasai

medo gaxdes pirvelwyarosTan SedarebiT.

sakontrolo SekiTxvebi VII TavisTvis
•	ratomaa saWiro rastruli gamosaxulebis mibma geo-

informatikaSi?

•	ras niSnavs gamosaxulebis mibma?

•	ras gulisxmobs mibmis pirdapiri xerxi?

•	ras gulisxmobs mibmis iribi xerxi?

•	ras gulisxmobs mibmis ukoordinato xerxi?

•	rodis aris saWiro sakoordinato sistemis gardaqmna 

(transformacia)?

•	aRwereT afinuri (xazovani transformaciis procesi.

•	aRwereT transformaciis araxazovani meTodi.

•	ra mizezebiT SeiZleba iyos acdenili geografiuli 

obieqtebi momijnave rukebze?
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•	ras niSnavs rukebis Sepirapireba (Sejereba)?

•	 aRwereT rukebis avtomaturad Sepirapirebis meTodi.

•	ra aris konflacia da rodis gamoiyeneba igi?
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VIII Tavi. geografiuli informaciuli  

sistemebis monacemTa bazebi

geografiul informaciul sistemebSi sxvadasxva wyaro

ebidan Segrovili yvela saxis monacemi Tavs iyris monacemTa 

bazaSi. obieqtebis Sesaxeb urTierTdakavSirebul informa-

cias (monacemebs), romelic specialuri saxiTaa organizebuli 

da inaxeba raime Semnaxvel mowyobilobaze, monacemTa bazas 

uwodeben. monacemTa baza gis proeqtis erT-erTi sakvanZo 

elementia, radgan masSi informaciis sworad organizebazea 

damokidebuli proeqtis efeqturoba da Sedegebis produq-

tuloba. gis monacemTa bazaSi TiToeuli grafikuli obieqti 

iseTnairad unda inaxebodes, rom momxmarebels saSualeba 

hqondes nebismier dros moZebnos da amoarCios misTvis sa-

surveli Canaweri. aqedan gamomdinare gis monacemTa bazis 

mimarT Camoyalibda mTeli rigi moTxovnebi. geografiuli 

informaciuli sistemis monacemTa baza unda iyos:

•	droSi Tanxvedrili - Senaxuli raodenobrivi da xaris

xobrivi monacemebi unda Seesabamebodes garkveul pe-

riods da iyos aqtualuri;

•	sruli - Seicavdes sakmaris informacias dasmuli amo-

canis gadaWrisTvis: sakvlevi obieqtis/movlenis ana-

lizis an kartografiuli modelirebisTvis;

•	poziciurad zusti - Tavsebadi yvela danarCen arse-

bul an Semdeg damatebul informaciasTan;

•	saimedo - swored gadmoscemdes gamosaxuli obieqtis 

an movlenis Tvisebebs;

•	iolad ganaxlebadi;

•	iolad xelmisawvdomi.
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efeqturi monacemTa bazis Seqmna damokidebulia sworad 

ganxorcielebul proeqtirebis sam etapze:

I etapi - konceptualuri - ar ukavSirdeba programul-

aparatul komponents. am etapze muSavdeba konceptualuri 

modeli, analizdeba sakvlevi obieqtis an movlenis zogadi 

da unikaluri Tvisebebi, SeirCeva monacemebis wyaroebi, ti-

pebi, gamosaxvis saukeTeso xerxebi, bazis Seqmnis vadebi da 

sxva mravali.

II etapi - logikuri - dakavSirebulia programul uz-

runvelyofasTan. logikuri etapi gulisxmobs monacemTa 

bazis Sinaarsis da struqturis gansazRvras proeqtisTvis 

gamiznuli konkretuli gis programuli produqtis da mo-

nacemTa bazis teqnikuri specifikis gaTvaliswinebiT.

III etapi - fizikuri - ukavSirdeba aparatul-teqnikur 

saSualebebs. am etapze ganisazRvreba informaciis mocu-

loba da xdeba Sesabamisi tevadobis Semnaxveli aparaturis 

momzadeba, monacemTa bazis fizikuri struqturis, Semad-

geneli nawilebis mdebareobis gansazRvra cifrul mowyo

bilobebze da sxva. [5]

mokled rom gadmovceT monacemTa bazis arsi - monacemTa 

baza aris failebis nakrebi, romlebic uzrunvelyofs mona-

cemebis Senaxvas, damatebas, waSlas, amorCevas da cvlilebas. 

monacemTa bazaSi monacemebis Senaxvis sami xerxi arse-

bobs: mouwesrigebeli failebi, TanmimdevrobiT mowesrige-

buli failebi da indeqsirebuli failebi.

mouwesrigebeli failebi
mouwesrigebel failebs zogjer ubralod siebsac uwo-

deben da igi monacemTa bazis yvelaze martivi formatia. 
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mouwesrigebeli faili SeiZleba warmovidginoT biblioTe-

kis katalogis saxiT, romelsac axali elementi, baraTi, 

emateba siis bolos. aseT failebSi mosaxerxebelia mona-

cemTa damateba. magram maTSi informaciis moZebna/amoReba – 

ukiduresad mouxerxebeli. aseT n elementebis siaSi Zebnas 

sWirdeba saSualod (n+1)/2 operacia. Tu informaciis Sem-

cveli baraTebis wakiTxvas sWirdeba 1 wm. maSin 200 000 bara-

Tian nakrebSi Zebnas dasWirdeba (200000-1)/2 wm. anu 27 sT. 

amrigad naTelia monacemTa ufro efeqturi organizaciis 

saWiroeba.

TanamimdevrobiT mowesrigebuli failebi
TanamimdevrobiT mowesrigebul failebSi monacemebis 

elementebi inaxeba anbanuri rigiTobiT, rogorc umetes bib-

lioTekis katalogebSi. tradiciulad aseT failebSi Zebna 

xdeba dekompoziciuri meTodiT: Zebna iwyeba ara Tavidan, 

aramed failis Sua adgilidan. Tu saZebni mniSvneloba ar 

aris napovni, saZebni programa gansazRvravs failis romel 

nawilSi unda iyos igi – Semowmebul Canaweramde, Tu mas 

Semdeg. ase meordeba manam, sanam saZebni elementi ar iqneba 

napovni.

xSirad mowesrigebul failebSi ZebnisTvis gamoiyeneba 

diqometriuli meTodi. aseTi algoriTmi moiTxovs log2(n+1) 

operacias. amrigad, zemoT ganxiluli magaliTisTvis 200 000 

elementiT Zebnas dasWirdeba 2 sT nacvlad 27 sT-sa. Cveu-

lebrivi Zebnisgan gansxvavebiT mowesrigebul failebSi 

monacemebis CawerisTvis saWiroa Seiqmnas adgili axali ele

mentebisTvis. amasTan erTad failebis es formati uzrunve-

lyofs informaciis ufro swraf Zebnas.
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monacemTa bazis calkeuli sivrciTi elementebi (wertile-

bi, xazebi da poligonebi) xasiaTdeba ara mxolod saxelebiT 

da saidentifikacio nomrebiT, aramed atributebis nakre-

biTac. zemoT naxsenebi orive formati Zebnas axorcilebels 

yvelaze mTavari kriteriumebis: dasaxelebis an sxv. mixed-

viT. rogorc wesi, gis monacemTa bazaSi Zebnisas saWiroa 

obieqtebis povna, romelTa atributebic akmayofileben 

garkveul kriteriumebs. mag. saWiroa 20% ze naklebi daxri-

lobis mqone gamofituli niadagis yvela nakveTis povna. 

umetes SemTxvevaSi obieqti dakavSirebulia ara erT, aramed 

ramdenime atributTan. amitom efeqturi Zebnis meTodi 

unda iTvaliswinebdes atributebs Soris gadamkveT (atri

butebis saerTo) mniSvnelobebsac.

indeqsirebuli faili
gamosavali mravali atributis calk-calke Semowmebidan 

aris indeqsirebuli faili: sawyisi failidan axal failSi 

kopirdeba yvela, CanawerisTvis saerTo erTi atributis mniS-

vneloba Canaweris mdebareobasTan erTad, anu axal failSi 

TiToeuli Canaweri Sedgeba atributis mniSvnelobasa da saw

yis failSi misi misamarTisgan (bmulisgan). Semdeg xdeba axal 

failSi Canawerebis dalageba atributebis mniSvnelobis mixed-

viT. dalagebul failSi saWiro monacemebis povna SesaZlebelia 

zemoTnaxsenebi Suaze gayofis principiT. saWiro Canaweris 

povniT miiReba sawyis failSi arsebuli yvela Canaweris misa-

marTi (bmuli), romlis daxmarebiTac momxmarebels SeuZlia 

naxos Sesabamisi atributi. sawyis fails, romlidanac xdeba 

informaciis kopireba uwodeben indeqsirebuls, xolo axal 

fails, romelSic xdeba amorCeva – indeqsis fails.
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cxrili 5. 

indeqsirebuli faili, [1]-is mixedviT. gv. 116 

obieqtis 

#

atributebi (Tvisebebi)

safaris 

tipi

savali 

nawilis 

sigane m.

mniSvneloba mdgomareoba

1 asfalti 8 saerTaSoriso kargi

2
asfalto-

betoni
24 saerTaSoriso saukeTeso

3 asfalti 12 adgilobrivi kargi

4 grunti 8 adgilobrivi kargi

5 grunti 8 adgilobrivi cudi

6 asfalti 8 adgilobrivi
damakmayofile-

beli

7
asfalto-

betoni
18 saerTaSoriso kargi

8 xreSi 4 adgilobrivi cudi

indeqsirebuli faili

mdgomareoba obieqtis #

saukeTeso 2

kargi 1, 3, 4, 7;

damakm. 6;

cudi 5, 8;

indeqsis failis kodiT „mdgomareoba`

monacemTa bazis marTvis sistema
monacemTa bazaSi informaciis Senaxvis zemonaxsenebi xer

xebi ZiriTadad gamoiyeneba mcire moculobis informaciis 

Sesanaxad. moculobiTi gis proeqtebis ganxorcielebisas mona-

cemTa bazebi SeiZleba aTobiT da asobiT sxvadasxva cxrilisgan 

Sedgebodes. monacemebis aseTi nakadis marTva mouwesrigebeli, 
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TanamimdevrobiT mowesrigebuli Tu indeqsirebuli failebis 

gamoyenebiT praqtikulad SeuZlebelia. urTierTdakavSire-

buli mravali failisagan Semdgari monacemebis efeqturi 

damuSavebisTvis monacemTa bazis marTvis sistemebi (mbms 

DBMS – DataBasa Management System) gamoiyeneba. monacemTa bazis 

marTvis sistema aris universaluri programuli instrumenti 

monacemTa bazis Seqmnisa da gamoyenebisTvis praqtikuli saqmi-

anobis nebismier sferoSi. mbms uzrunvelyofs monacemTa bazis 

Seqmnas, mravalmxriv wvdomas, aseve - erTidaigive monacemebis 

sxvadasxva amocanis gadaWrisTvis gamoyenebas.

mbms safuZveli gansxvavebuli monacemebis modelebi 

SeiZleba iyos. mbms-Si monacemebis logikuri organizaciis 

meTods (princips) monacemebis models uwodeben. yvelaze 

farTod gavrcelebulia ierarqiuli, qseluri da relaci-

uri modelebi.

mbms-is saTave informatikis farTod danergvis etaps 

emTxveva. mbms-s pirveli programuli produqti me-20 sauku-

nis 60-70-iani wlebis mijnaze Seiqmna. pirveli Taobis mbms 

gankuTvnili iyo mZlavri gamomTvleli manqanebisTvis (e.w. 

Mainframe) da gaaCndaT ierarqiuli an qseluri struqtura. 

rogorc yvela pirveli produqti, mbms-c rigi naklovane-

bebiT xasiaTdeboda. maT Soris aRsaniSnavia: gamoyenebis 

sirTule, monacemTa bazebis fizikuri organizebis codnis 

saWiroeba, monacemTa bazis avtomatizirebuli Seqmnis Se

saZleblobis ararseboba, maRali Rirebuleba da sxv. Tumca 

pirveli Taobis mbms koncefcia warmatebuli aRmoCnda. 

maT safuZvelze SemuSavebuli programuli uzrunvelyofa, 

moralurad moZvelebuli arqiteqturis miuxedavad dRemde 

gamoiyeneba. [63]
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ierarqiuli monacemTa bazebi
ierarqiul monacemTa bazebSi monacemebi organizebulia 

mravaldoniani, e.w. „xismagvar` struqturaSi, doneebs Soris 

kavSiriT. aseT kavSirs „mSobeli-Svili` an „erTi-bevrTan` 

uwodeben. aRniSnuli midgoma gulisxmobs, rom TiToeuli 

elementi unda pirdapir dakavSirebuli iyos raRac raode

nobis `Svilobil~ elementTan. am `Svilobil~ elements Tavis 

mxriv analogiuri kavSiri aqvs Tavis `STamomavalTan~ da a.S. 

ierarqiis TiToeul donesTan wvdoma xdeba kodis an krite-

riumis mixedviT (kodi Cveulebriv Seesabameba dakavSirebul 

atributebs). ierarqiuli monacemTa bazis agebis principi 

mocemulia 30-e naxazze. aq ruka Seicavs 2 poligons: I da II. 
TiToeuli poligoni Sedgeba xazebisagan, TiToeuli xazi 

Seicavs wyvil wertilebs.

nax. 30. ierarqiuli monacemTa bazis struqturis principuli 

sqema. [1]-is mixedviT.

A

B C

D

E

F

l1

l2

l3

l4

l5

l6

l7

r u k a

poligoni
I

poligoni
II

l1 l2 l3 l4

A AB B C C DD

ruka

III

l5 l6 l7 l3

C E E F F DD C

poligonebi

xazebixazebi

wertilebi wertilebi
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ierarqiuli monacemTa bazis upiratesoba maTi simartive 

da monacemebis kodebTan Ria wvdomaa. aseTi struqtura iolad 

farTovdeba atributebis da axali wesebis damatebiT. ierar-

qiuli monacemTa bazidan monacemebis amoRebis efeqturoba 

damokidebulia imaze, Tu Seqmnis dros ramdenad warmatebiT 

iqna gaTvaliswinebuli SesaZlo SekiTxvebis struqtura. 

ierarqiuli sistemis buneba moiTxovs zustad ganisazRvros 

TiToeuli urTierToba, raTa Seiqmnas Tavad struqtura da 

misi ganStoebani. Tu struqtura arasrulia an saWiroa Zebna 

iseTi kriteriumiT, romelic mkafiodaa araa aRniSnuli – Zeb-

nis ganxorcieleba SeuZlebelia.

ierarqiuli monacemTa bazis erT-erTi yvelaze serio-

zuli naklia monacemTa dublireba. 30-e naxazidan Cans, rom 

wertilebis TiToeuli wyvili meordeba, ufro metic, l3 

xazis koordinatebi: C da D meordeba 4-jer. es iwvevs mona-

cemebis maRal siWarbes did monacemTa bazebSi. kidev erTi 

naklia is, rom CanawerebTan wvdoma SesaZlebelia mxolod 

zemoT an qvemoT ierarqiis doneebze. 

qseluri monacemTa bazebi
geografiuli informaciuli sistemebis monacemTa ba-

zaSi xSirad obieqti ukavSirdeba mraval atributs, xolo 

calkeuli atributi SeiZleba dakavSirebuli iyos ramdenime 

obieqtTan. Sesabamisad ufro mosaxerxebelia `mravali mra-

valTan~ struqturis gamoyeneba, vidre ierarqiulis. aseTi 

modelis realizebisTvis, TiToeuli elementisTvis saWiroa 

ganisazRvros programuli struqtura – saZiebeli, romelsac 

kavSiri unda hqondes elementTan dakavSirebul yvela mona-

cemTan. (nax. 31) amrigad monacemis yvela elementi aRmoCnde-
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ba dakavSirebuli erTmaneTTan pirdapir, `mSobeli-Svili~ 

tipis kavSiris gareSe. monacemTa bazis aseT struqturas 

uwodeben qselurs.

qseluri struqtura, romelsac ganixilaven rogorc 

modificirebul ierarqiul sistemebs, naklebad xistia da 

uzrunvelyofs Zebnis ufro moqnil SesaZleblobas. ierar-

qiuli sistemebisagan gansxvavebiT aq gacilebiT naklebia 

monacemTa siWarbe. qseluri struqturis naklia monacemTa 

bazis didi moculobis SemTxvevaSi saZieblebis didi rao

denoba, rac zedmet adgils ikavebs mexsierebaSi.

xandaxan monacemebis siWarbis da kavSirebis raodenobis 

Sesamcireblad gamoiyeneben kompaqtur qselur struqtu-

ras, romlebsac saZieblian wriul stuqturasac uwodeben. 

nax. 31. qseluri monacemTa bazebis struqturis principuli sqema. 

[1]-is mixedviT.

A

B C

D

E

F

l1

l2

l3

l4

l5

l6

l7

r  u  k  a

poligoni

I

poligoni

II

l1 l5 l7l6l3l4l2

A FEDCB

I II

ruka



202

am SemTxvevaSi TiToeuli obieqti warmodgenilia erT eg-

zemplarSi. es mniSvnelovnad amartivebs monacemTa bazas.

relaciuri modeli
mbm sistemebis ganviTarebis revoluciuri etapi 70-iani 

wlebidan iwyeba, rodesac monacemTa bazebis cnobilma 

amerikelma specialistma e. kodma (E. F. Codd) monacemebis axali 

modeli warmoadgina. 1970 wels gamoqveynebul statiaSi „mo-

nacemebis relaciuri modeli didi saerTo monacemTa banke

bisTvis` (A relation model of data for large shared data banks) kodma 

daayena sakiTxi uzrunveleyoT monacemebis aRweris da war-

modgenis gamoyenebiTi programebidan damoukidebloba. 

ris Sedegadac gamartivda monacemebis bazis proeqtireba 

da programireba. ideam farTo popularoba moipova da ukve 

70-iani wlebis bolos mTeli rigi komerciuli da arako-

merciuli daniSnulebis bazebi iyo SemuSavebuli. Semdgom, 

meTodologiis da algoriTmebis mudmivi srulyofis Sede-

gad, monacemTa relaciuri bazebi ara marto geografiuli 

informaciuli sistemis, aramed sxva umetes informaciuli 

sistemebSi yvelaze xSirad gamoyenebadi modelia. mona-

cemTa bazis marTvis cnobili sistemebia SQlite, PostgreSQL, 
MySQL, Oracle, MS ACCESS da sxv.

termini „relaciuri` (ing. Relation - urTierToba) miuTiTebs, 

rom monacemebis Senaxvis es modeli efuZneba mis Semadgenel 

nawilebs Soris urTierTkavSirs. Semadgeneli nawilebi - or-

ganzomilebiani cxrilebia, romelTa Sorisac damyarebulia 

kavSiri. relaciuri modelis ZiriTadi cnebebia: monace-

mis tipi, domeni, atributi, korteJi da kodi. relaciuri 

modeli uzrunvelyofs erTiani safuZvelis (urTierTobis 



203

algebraze dafuZnebuli (relaciuri algebra Relation alge-
bra) da SekiTxvebis struqturirebuli universaluri enis 

(SQL Structured Query Language) mqone monacemebis damuSavebis 

operaciebis Sesrulebas.

rogorc ukve aRvniSneT, monacemTa relaciuri baza war-

moadgens urTierTdakavSirebuli organzomilebiani cxri

lebis simravles - relaciur cxrilebs, romlebsac aseve 

urTierTobebs uwodeben. TiToeul maTganSi Senaxulia sak

vlevi obieqtis an movlenis erTi romelime Tvisebis Sesaxeb 

informacia. monacemTa relaciuri bazis struqturaa rela

ciuri cxrilebis erToblioba, romelTa Sorisac damyare-

buli logikuri kavSiri. cxrilebSi inaxeba dasmuli amocanis 

gadasaWrelad saWiro yvela monacemebi. amasTan, TiToeuli 

monacemi cxrilSi unda inaxebodes mxolod erTi CanaweriT. 

relaciuri monacemTa bazis Seqmnisas gamoyenebul erT-erT 

process normalizacias uwodeben. normalizacia aris cxri

lidan gameorebuli Canawerebis waSla maTi axal cxrilSi 

gadatanis gziT, sadac isini ar iqnebian Canaweris ubralo 

aslebi. dublirebuli Canawerebis minimaluri raodenoba 

xdis relaciur models monacemebis Senaxvis efeqtur saSu-

alebad.

relaciuri cxrilis struqtura Sedgeba velebisagan (Field). 
TiToeuli veli asaxavs obieqtis an movlenis garkveul maxa

siaTeblebs. velisTvis gansazRvraven masSi ganTavsebuli ele-

mentaruli monacemis tips, zomas da sxva parametrebs. velebis 

Sinaarsi gamoisaxeba cxrilis svetebSi. erTi sveti Seicavs mo-

nacemebis erT tips. relaciuri cxrilis svetebs atributebsac 

uwodeben. atributebs miniWebuli aqvT saxelebi, romelTa saSu-

alebiTac xdeba maTTan dakavSireba. erTi cxrilis farglebSi 
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atributebs ar SeiZleba hqondeT identuri saxeli. cxrilSi 

atributebis (svetebis) rigiTobas araviTari mniSvneloba ara 

aqvs. 

cxrilis Sinaarsi moTavsebulia erTi tipis monaceme

bis Semcvel striqonebSi, romelsac korteJs (tuple), zogjer 

ki ubralod Canawers (record) uwodeben. korteJi Seicavs 

konkretuli obieqtis an movlenis Sesaxeb monacemebs. korteJ

Si ucnobi mniSvnelobebisTvis SesaZlebelia NULL mniSvnelo-

bis gamoyeneba.

cxrilis TiToeuli Canaweris erTmniSvnelovani, calsaxa 

identifikaciisTvis yovel cxrils unda gaaCndes unikalu

ri pirveladi kodi (Primary Key), romlis daxmarebiTac SesaZ

lebelia cxrilSi erT-erTi Canaweris moZebna. kodi SeiZleba 

erTi an ramdenime velisgan Sedgebodes. kodis mniSvneloba 

unikaluria (ar meordeba sxva CanawerSi).

cxrilebs Soris logikur kavSiri uzrunvelyofs ramde

nime cxrilidan monacemebis gaerTianebis SesaZleblobas. 

cxrilebs Soris kavSiri damyarebulia erTnairi velebis - kav

Siris kodebis saSualebiT. amiT uzrunvelyofilia aradub-

lirebuli monacemebis racionaluri Senaxva da saWiro dros 

maTi gaerTianeba.

normalizirebul relaciur bazaSi cxrilebs Soris kav

Siri SeiZleba xorcildebodes „erTi erTTan ` (1:1) an „erTi 

mravalTan` (1:M) sqemis mixedviT. „erTi erTTan` gulis

xmobs, rom erTi cxrilis TiToeuli Canaweri Seesabameba 

sxva cxrilis erT Canawers, xolo „erTi mravalTan` - erTi 

cxrili TiToeuli Canaweri Seesabameba meore cxrilis ram-

denime Canawers, magram meore cxrili TiToeuli Canaweri 

Seesabameba pirveli cxrilis mxolod erT Canawers.
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SesaZlebelia erTi an ramdenime urTierTdakavSirebuli 

cxrilis (monacemebis) damuSaveba. monacemebis damuSaveba 

gulisxmobs: gamoTvlebs erTi Canaweris farglebSi, Canawe

ris dajgufebas garkveuli kriteriumebis Sesabamisad an 

gamoyofili monacemebis jgufis damuSavebas statistikuri 

funqciebs mixedviT (dajameba, saSualo, maqsimaluri/minima

luri mniSvnelobis gamoyofa da sxv.).

relaciur bazebs naklovanebanic gaaCnia. geografiuli in-

formaciuli sistemebis TvalsazrisiT aRsaniSnavia Semdegi:

•	geografiuli gagebis gamoyenebis SeuZlebloba (mag. 

sivrciTi kavSiris da manZilis);

•	nawilobrivi siWarbe, SekiTxvebis damuSavebis daba-

li siCqare, realizaciis sirTule;

•	sirTuleebi gis-is rTul obieqtebTan muSaobisas;

•	SezRudvebi monacemTa tipebis arCevisas;

•	droiT mniSvnelobebTan muSaobis sirTule.

obieqtur-orientirebuli  
monacemTa bazebi

monacemTa bazebis agebis obieqtur-orientirebuli midgo-

ma saTaves programirebis enebidan iRebs. mimdinare periodSi 

igi ZiriTadad gamoiyeneba monacemebis siWarbis Sesamci-

reblad da relaciur monacemTa bazebSi TanamimdevrobiTi 

Zebnis amocanebis gadasaWrelad.

gis-Si obieqtur-orientirebuli midgoma gamoiyeneba rTu

li sivrciTi obieqtebis analizisTvis da monacemTa bazis 

ganaxlebasTan dakavSirebuli problemebis aRmosafxvrelad 

iseTi operaciebis Semdeg, rogoricaa mag. poligonebis erT-

maneTze dadeba. monacemTa bazis obieqtur-orientirebuli 
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struqtura, romlis SemuSavebisTvis gamoiyeneba obieqtur-

orientirebuli programirebis enebi, iTavsebs ierarqiuli 

struqturis siCqares da relaciuri monacemTa bazebis moq

nilobas monacemebis realuri obieqtebis analogis war-

modgenis wyalobiT.

relaciur monacemTa bazaSi obieqti ganisazRvreba misi 

CanawerebiT. atributsa da atributis mniSvnelobas Soris 

logikuri kavSirebiT. obieqtur-orientirebul monacemTa 

bazaSi monacemebi ganisazRvreba unikaluri obieqtebiT, ro-

melic jgufdeba klasebSi bunebrivi niSnebis mixedviT. obi-

eqtis aRwerisTvis SeiZleba gamoyenebul iqnas misi atributebi 

(romelTa erTobasac mdgomareobas uwodeben) an meTodebis nak

rebiT – procedurebi, romlebic gansazRvraven obieqtis qce-

vas. monacemebs moTavsebulia obieqtSi, romelsac Tavis mxriv 

monacemTa bazis farglebSi aqvs unikaluri identifikatori.

monacemebi, romlebic gamoiyeneba obieqtur-orientire-

bul monacemTa bazaSi, unda iyos unikaluri obieqti. Sesaba

misad aseTi monacemTa bazebi Zalian efeqturia qseluri da 

ierarqiuli monacemTa bazebTan SedarebiT ierarqiulad ur

TierTdakavSirebuli monacemebis Senaxvisas. Tumca, aseT mo-

nacemTa bazis Seqmnas, rogorc sCans, dasWirdeba didi dro. 

radgan saWiro gaxdeba obieqtis mravali atributis, aseve obi-

eqtebs Soris kavSiris naTlad gansazRvra. samagierod, samuSa

os dasrulebis Semdeg miiReba sakmaod efeqturi struqtura.

monacemTa bazis optimaluri struqturis  
SerCeva

naTelia, rom geografiuli informaciuli sistemebis 

TvalsazrisiT TiToeul tips aqvs Tavis upiratesoba.  
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ierarqiuli struqtura saSualebas iZleva did Zalisxmevis 

gareSe moculobiTi monacemTa bazebi daiyos nawilebad, 

romelTa marTva gacilebiT iolia.

qselur monacemTa bazebSi aris garkveuli raodenobis 

Warbi informacia da realizebulia mkacri kavSirebi obi-

eqtebs Soris, romelic arsebiTad amcirebs Zebnis dros. 

obieqtur-orientirebul monacemTa bazebSi SeiZleba 

Caematos damatebiTi kavSirebi da funqciuri SesaZlebloba-

ni. Tumca, amisTvis saWiroa programirebis rTuli instru-

mentebi. amasTan erTad aseTi monacemTa bazebi momTxovnia 

gamoTvliTi resursebis mimarT.

relaciuri monacemTa bazebi gansxvavdeba `RiaobioT~ 

da adaptaciis farTo SesaZleblobebiT. magram naklia did 

zoma, monacemebis siWarbe da Zebnis SedarebiT dabali siCqa-

re. rigi mizezebis gamo yvela CamoTvlili struqtura xSirad 

erTad gamoiyeneba. [5] [63] [1] [3] [13]

geografiuli informaciuli sistemebis 
 monacemTa bazebi 

(reziume)
obieqtebis Sesaxeb urTierTdakavSirebul informacias 

(monacemebs), romelic specialuri saxiTaa organizebuli da 

inaxeba raime Semnaxvel mowyobilobaze, monacemTa bazas uwo-

deben. masSi informaciis sworad organizebazea damokide-

buli proeqtis efeqturoba da Sedegebis produqtuloba. 

geografiuli informaciuli sistemis monacemTa baza unda 

iyos: droSi Tanxvedrili, sruli, poziciurad zusti, saime

do, iolad ganaxlebadi da iolad xelmisawvdomi. efeqturi 

monacemTa bazis Seqmna damokidebulia sworad ganxorciele-
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bul proeqtirebis sam etapze: I  etapi  - konceptualuri 

(muSavdeba konceptualuri modeli, analizdeba sakvlevi 

obieqtis an movlenis zogadi da unikaluri Tvisebebi, 

SeirCeva monacemebis wyaroebi, tipebi, gamosaxvis saukeTeso 

xerxebi, bazis Seqmnis vadebi da sxv), II etapi - logikuri (mo-

nacemTa bazis Sinaarsis da struqturis gansazRvra proeqtis

Tvis gamiznuli konkretuli gis programuli produqtis da 

monacemTa bazis teqnikuri specifikis gaTvaliswinebiT), III 
etapi - fizikuri (ganisazRvreba informaciis moculoba da 

xdeba Sesabamisi tevadobis Semnaxveli aparaturis momza-

deba, monacemTa bazis fizikuri struqturis, Semadgeneli 

nawilebis mdebareobis gansazRvra cifrul mowyobilobeb

ze da sxva).

monacemTa bazaSi monacemebis Senaxvis sami xerxi arsebobs: 

mouwesrigebeli failebi monacemTa bazis yvelaze martivi for-

matia. mouwesrigebeli faili SeiZleba warmovidginoT bib-

lioTekis katalogis saxiT, romelsac axali elementi, baraTi, 

emateba siis bolos. aseTi failebSi mosaxerxebelia monacemTa 

damateba. magram informaciis moZebna/amoReba  – ukiduresad 

mouxerxebeli. TanamimdevrobiT mowesrigebul failebSi mo-

nacemebis elementebi inaxeba anbanuri rigiTobiT, rogorc 

umetes biblioTekis katalogebSi. tradiciulad aseT fai-

lebSi Zebna xdeba dekompoziciuri meTodiT: Zebna iwyeba ara 

Tavidan, aramed failis Sua adgilidan. Tu saZebni mniSvne

loba ar aris napovni, saZebni programa gansazRvravs failis 

romel nawilSi unda iyos igi – Semowmebul Canaweramde, Tu 

mas Semdeg. ase meordeba manam, sanam saZebni elementi ar iqneba 

napovni. indeqsirebuli failis SemTxvevaSi sawyisi failidan 

axal failSi kopirdeba yvela, CanawerisTvis saerTo erTi 
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atributis mniSvneloba Canaweris mdebareobasTan erTad, 

anu axal failSi TiToeuli Canaweri Sedgeba atributis 

mniSvnelobasa da sawyis failSi misi misamarTisgan (bmulis-

gan). Semdeg xdeba Canawerebis dalageba atributebis mniS-

vnelobis mixedviT. dalagebul failSi saWiro monacemebis 

povna SesaZlebelia zemoTnaxsenebi Suaze gayofis princi

piT. saWiro Canaweris povniT miiReba sawyis failSi arsebu-

li yvela Canaweris misamarTi (bmuli), romlis daxmarebiTac 

momxmarebels SeuZlia naxos yvela atributi. sawyis fails, 

romlidanac xdeba informaciis kopireba uwodeben indeq-

sirebuls, xolo axal fails, romelSic xdeba amorCeva – in-

deqsis fails.

monacemTa bazis marTvis sistema (mbms) aris universalu

ri programuli instrumenti monacemTa bazis Seqmnisa da 

gamoyenebisTvis praqtikuli saqmianobis nebismier sferoSi. 

mbms uzrunvelyofs monacemTa bazis Seqmnas, mravalmxriv 

wvdomas, aseve - erTidaigive monacemebis sxvadasxva amoca-

nis gadaWrisTvis gamoyenebas. mbms safuZveli gansxvavebuli 

monacemebis modelebi SeiZleba iyos. mbms-Si monacemebis 

logikuri organizaciis meTods (princips) monacemebis mo

dels uwodeben. yvelaze farTod gavrcelebulia ierarqi-

uli, qseluri da relaciuri modelebi. 

ierarqiul monacemTa bazebSi monacemebi organizebulia 

mravaldoniani, e. w. „xismagvar` struqturaSi, doneebs Soris 

kavSiriT. aseT kavSirs „mSobeli-Svili` an „erTi-bevrTan` 

uwodeben. aRniSnuli midgoma gulisxmobs, rom TiToeuli 

elementi unda pirdapir dakavSirebuli iyos raRac ra-

odenobis `Svilobil~ elementTan. am `Svilobil~ elements 

Tavis mxriv analogiuri kavSiri aqvs Tavis `STamomavalTan~ 
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da a.S. ierarqiis TiToeul donesTan wvdoma xdeba kodis an 

kriteriumis mixedviT. (kodi – Cveulebriv Seesabameba dakav

Sirebul atributebs).

gis-is monacemTa bazaSi xSirad obieqti ukavSirdeba mra-

val atributs, xolo calkeuli atributi SeiZleba dakav

Sirebuli iyos ramdenime obieqtTan. aseT SemTxvevaSi ufro 

mosaxerxebelia `mravali mravalTan~ struqturis gamo

yeneba, vidre ierarqiulis. aseTi modelis realizebisTvis, 

TiToeuli elementisTvis saWiroa ganisazRvros programu-

li struqtura – saZiebeli, romelsac kavSiri unda hqondes 

elementis yvela monacemTan. amrigad monacemis yvela el-

ementi aRmoCndeba dakavSirebuli erTmaneTTan pirdapir, 

`mSobeli Svili~ tipis kavSiris gareSe. monacemTa bazis 

aseT struqturas uwodeben qselurs.

monacemTa relaciuri baza warmoadgens urTierTdakav

Sirebuli organzomilebiani cxrilebis simravles - rela

ciur cxrilebs, romlebsac aseve urTierTobebs uwodeben. 

TiToeul maTganSi Senaxulia sakvlevi obieqtis an movle-

nis erTi romelime Tvisebis Sesaxeb informacia. monacemTa 

relaciuri bazis struqturaa logikurad dakavSirebuli 

relaciuri cxrilebis erToblioba. aseT cxrilebSi inaxeba 

yvela monacemi, romelic saWiroa dasmuli amocanis gadasaW-

relad. amasTan, TiToeuli monacemi cxrilSi unda inaxe-

bodes mxolod erTi CanaweriT. relaciuri monacemTa bazis 

Seqmnisas gamoiyeneba procesi, romelsac normalizacias 

uwodeben. normalizacia aris cxrilidan gameorebuli 

Canawerebis waSla maTi axal cxrilSi gadatanis gziT, sadac 

isini ar iqnebian Canaweris ubralo aslebi. relaciuri cxri-

lis struqtura Sedgeba velebisagan (Field). TiToeuli veli 



212

asaxavs obieqtis an movlenis garkveul maxasiaTeblebs. ve-

lisTvis gansazRvraven masSi ganTavsebuli elementaruli 

monacemis tips, zomas da sxva parametrebs. velebis Sinaarsi 

gamoisaxeba cxrilis svetebSi. erTi sveti Seicavs monace-

mebis erT tips. relaciuri cxrilis svetebs atributebsac 

uwodeben. atributebs miniWebuli aqvT saxelebi, romelTa 

saSualebiTac xdeba maTTan dakavSireba. erTi cxrilis far-

glebSi atributebs ar SeiZleba hqondeT identuri saxeli. 

cxrilSi atributebis (svetebis) rigiTobas araviTari mniS-

vneloba ara aqvs. cxrilis Sinaarsi moTavsebulia erTi tipis 

monacemebis Semcvel striqonebSi, romelsac korteJs (tuple), 
zogjer ki ubralod Canawers (record) uwodeben. korteJi 

Seicavs konkretuli obieqtis an movlenis Sesaxeb monace-

mebs. korteJSi ucnobi mniSvnelobebisTvis SesaZlebelia 

NULL mniSvnelobis gamoyeneba. cxrilis TiToeuli Canawe

ris erTmniSvnelovani, calsaxa identifikaciisTvis yovel 

cxrils unda gaaCndes unikaluri pirveladi kodi (Primary 
Key), romlis daxmarebiTac SesaZlebelia cxrilSi erT-erTi 

Canaweris moZebna. kodi SeiZleba erTi an ramdenime velis-

gan Sedgebodes. unikaluri kodis mniSvneloba ar SeiZleba 

meordebodes ramdenime CanawerSi.

gis-Si obieqtur-orientirebuli midgoma gamoiyeneba rTu

li sivrciTi obieqtebis analizisTvis da monacemTa bazis 

ganaxlebasTan dakavSirebuli problemebis aRmosafxvrelad 

iseTi operaciebis Semdeg, rogoricaa mag. poligonebis erT-

maneTze dadeba. monacemTa bazis obieqtur-orientirebuli 

struqtura, romlis SemuSavebisTvis gamoiyeneba obieqtur-

orientirebuli programirebis enebi, iTavsebs ierarqiuli 

struqturis siCqares da relaciuri monacemTa bazebis moq
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nilobas monacemebis realuri obieqtebis analogis war-

modgenis wyalobiT.

sakontrolo SekiTxvebi VIII TavisTvis
•	ras uwodeben monacemTa bazas?

•	ra ZiriTadi moTxovnebia geoinformatikaSi monacem-

Ta bazebis mimarT?

•	aRwereT efeqturi monacemTa bazis Seqmnis sami etapi.

•	aRwereT monacemebis mouwesrigebel failad Senaxvis 

xerxi.

•	aRwereT monacemebis TanamimdevrobiT mowesrigebul 

failebad Senaxvis xerxi.

•	aRwereT monacemebis indeqsirebul failad Senaxvis 

wesi.

•	ra aris monacemTa bazis marTvis sistema?

•	aRwereT ierarqiuli monacemTa bazebi.

•	aRwereT qseluri monacemTa bazebi.

•	aRwereT relaciuri modeli.

•	ras niSnavs monacemebis normalizacia?

•	ras gulisxmobs monacemebis „erTi erTTan` da „erTi 

mravalTan` kavSiri?

•	ra dros gamoiyeneba obieqtur-orientirebuli mid-

goma?
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IX Tavi. monacemTa Secdomebi da  

maTi gasworeba

geografiuli informaciuli sistemis monacemTa baza, 

romelSic xSirad aTasobiT Canaweria, uciloblad moicavs 

Secdomebs. es Secdomebi SeiZleba subieqturi an obieqturi 

mizezebiT iyos gamowveuli. monacemTa bazis Seqmnis procesSi 

saWiroa maTi minimizacia, radgan monacemTa Secdomebi iwvevs 

analizis Secdomebs. miuxedavad imisa, rom calkeuli Secdoma 

SeiZleba sruliad usafrTxod miiCneodes - umniSvnelo maT-

ganic ki sakmarisia arsebiTad araswori Sedegis misaRebad. 

geografiuli informaciuli sistemebis monacemTa Sec-

domebi SeiZleba ramdenime kategoriad daiyos:

•	konceptualuri Sedomebi;

•	monacemTa wyaroebTan dakavSirebuli Secdomebi;

•	monacemTa kodirebis Secdomebi;

•	monacemTa redaqtirebasTan da transformaciasTan 

dakavSirebuli Secdomebi;

•	monacemTa analizis da damuSavebis etapze warmoq

mnili Secdomebi.

•	gamosasvleli monacemebis Secdomebi. [3]

konceptualuri Secdomebi
geografiuli informaciuli sistemebis geografiuli 

safuZveli, rogori sisruliTac ar unda iyos warmodgeni-

li igi, realuri samyaros gamartivebuli warmodgenaa. mag. 

rogorc generalizaciis sakiTxis ganxilvisas aRvniSneT, 

nebismieri kartografiuli gamosaxuleba raRac doneze gene

ralizirebulia.Sesabamisad aseT dros ar aris gamoricxu-

li adamianuri faqtoriT gamowveuli Secdomebi, sxvadasxva 
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obieqtebis subieqturi aRqma Tu araswori interpretacia. 

aseTi tipis Secdomebi konceptualur Secdomebs miekuTvne-

ba. adamianuri faqtoris garda konceptualuri Secdomebis 

wyaro SeiZleba iyos arasruli monacemebi an/da maTi nawi-

lobrivi urTierTwinaaRmdegobrioba. 

monacemTa wyaroebTan dakavSirebuli  
Secdomebi

adamianuri faqtoris garda xSiri movlenaa e.w. sistemuri 

Secdomebi, romlebic instrumentuli gazomvebisas (mag. raime 

xelsawyos araswori kalibrirebis gamo) daSvebul Secdomebs 

ukavSirdeba. monacemTa wyaroebis Secdomebi aseve SeiZleba 

monacemebis araaqtualobiT (moZvelebiT) iyos gamowveuli. 

monacemTa wyaroebis Secdomebidan calke gamosayofia 

rukebTan dakavSirebuli Secdomebi. rogorc ukve aRvniS-

neT, rukebi geografiuli informaciuli sistemebis Ziri-

Tad wyaros warmoadgenen. Sesabamisad maTgan monacemTa 

bazebis Seqmnisas, cifrul formatSi gadayvanil informa-

cias „Tan mihyveba“ rukis damaxasiaTebeli naklovanebani. 

mokled gavixsenebT rukaTa im Tvisebebs, romlebic sayu

radReboa monacemTa bazebis Seqmnisas: 

•	 nebismier rukaze gamosaxuleba generalizirebulia, 

rac gavlenas axdens gamosaxuli obieqtebis Tvisebeb

ze. (mag. SeiZleba zogierTi obieqtis mdebareoba zus-

tad ar iyos gamosaxuli). Sesabamisad rukis wyarod 

gamoyenebisas saWiroa sifrTxilis gamoCena misi inter-

pretaciis dros.

•	ruka gadmoscems statistikur suraTs, drois garkveul 

monakveTs, amitom xSirad Zveldeba.
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•	dedamiwis sferuli zedapiris sibrtyeze gaSla uci

loblad iwvevs damaxinjebas. 

•	rukaTa Seubmeloba (sazRvrebis Seusabamoba) iwvevs mo-

nacemTa bazaSi gadatanili monacemebis Seusabamobas. [5]

mokled rom vTqvaT, monacemTa wyaroebTan dakavSirebu-

li Secdomebi ukavSirdeba rogorc poziciur, ise Tematur 

Secdomebs. isini SeiZleba operatoris araswori moqmedebis 

an arsebuli kartografiuli meTodebis arasrulyofile-

biTac iyos gamowveuli. [3] [1]

monacemTa kodirebis Secdomebi
monacemTa kodirebis anu monacemebis geografiuli in-

formaciuli sistemebisTvis gamosadeg formatSi gardaq

mnis procesis Secdomebi albaT yvelaze ufro farTodaa 

gavrcelebuli. aseTi Secdomis TvalsaCino magaliTia rukis 

skanirebisas miRebuli obieqtebis damaxinjeba an acifvri-

sas, geografiuli obieqtebis veqtoruli gamosaxulebis 

Seqmnisas warmoqmnili uzustobebi. (nax. 33)

nax. 33. geografiuli obieqtis (a.) kodirebisas warmoqmnili Sec-

domebis principuli sqema. b. texili xazi (veqtoruli modeli), g. 

obieqtis arazusti mdebareoba (rastruli modeli).

a.

b.

g.
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monacemTa redaqtirebasTan da  
transformaciasTan dakavSirebuli Secdomebi

analoguri masalis cifruli aslis Seqmna, rogorc 

vnaxeT, garkveul SecdomebTan aris dakavSirebuli. magram 

kidev erTi tipis Secdomebi monacemebis koreqciis an/da 

transformaciis dros xdeba. mag. rastruli monacemebi, re-

daqtirebis Semdeg SeiZleba gardaqmnas veqtorulSi, xolo 

veqtoruli - rastrulSi. aseT process TiTqmis ucilo-

blad Tan sdevs Secdomebi. magaliTad veqtoruli rukebis 

rastrulSi gadayvanisas xSirad ikargeba mcire farTobis 

poligonebi, Cndeba damaxinjebebi dakavSirebuli rastru-

li gamosaxulebis uneblie gadaxrasTan an SemobrunebasTan. 

rastruli monacemebis veqtorulSi gadayvanisas warmoiq

mneba topologiuri araerTgvarovneba, romelic pirdapir 

proporciulia rastris garCevadobasTan. (nax. 34) 

geografiuli monacemebis gamosaxvis veqtoruli mode

lisTvis damaxasiaTebeli Secdomebis principuli sqema mo-

cemulia 35-e naxazze.

nax. 34. monacemTa erTi modelidan (a. veqtoruli modeli) meo-

reSi (b. rastruli modeli) transformaciis da piruku procesi-

sas warmoqmnili Secdomebis principuli sqema.

A B
A B

C

A
B

B

a. b. g.
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veqtoruli monacemebisTvis Cveulebrivi Secdomaa e.w. 

„Camokidebuli kvanZebi“ (Dangling Node), romelic SeiZleba 

ganiszRvros, rogorc araferTan dakavSirebuli xazis 

bolo. SesaZlebelia sami saxis aseTi Secdoma: Cauketavi saz-

Rvari (Open poligon nax. 35.a), dacileba (Undershoot), rodesac 

kvanZi ar aRwevs primitivs, romelTanac unda iyos dakav

Sirebuli (nax. 35.b.) gadacileba (Overshoot), rodesac kvanZi 

gadacilebulia primitivs(nax. 35. g.). 

veqtoruli modelis kidev erTi, farTod gavrcele-

buli Secdomaa e.w. „ucnauri poligoni“ (Weird Poligon, nax 

35. v.) romelsac aklia kvanZebi. aseT SemTxvevaSi poligo-

ni erTgvari „grafikuli artefaqtia“ da misi warmoqmnis 

ZiriTadi mizezi didi raodenobis obieqtebis araTanamim

devrobiT acifvraa. aseT dros Tavs iCens xolme kidev 

sxva saxis Secdomebi: e. w. `maxvili~ (Wedge, nax. 35.d) da  

 nax. 35. veqtoruli modelisTvis damaxasiaTebeli Secdomebi: 

a.-Cauketavi poligoni; b.-dacileba; g.-gadacileba; d.-maxvili, e.-

maryuJi; v.-ucnauri poligoni.

b. g.

d. e. v.

a.
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„maryuJi“ (Loop, nax. 35. e.) romlebic, rogorc aRvniSneT, 

arasworad acifruli wertilebis gamo warmoiqmneba. [1]

aseTi veqtoruli monacemebisSecdomebis gasworeba xSir 

SemTxvevaSi sakmaod martivi proceduraa. Tanamedrove komer-

ciuli gis umetesobaSi specialuri funqciebia gaTvaliswine

buli, romlis saSualebiTac igi aseT Secdomebs avtomatur 

reJimSi asworebs. Secdomebis avtomaturi gasworebisas mTa-

vari parametria - zRvruli sidide (Tolerance) - ricxviTi monace-

mi, romelsac uTiTebs operatori saWiro konkretuli sizustis 

mixedviT. programuli uzrunvelyofa eZebs obieqtebs, amowmebs 

kvanZebs Soris daSorebis sidides, Tu es ukanaskneli zRvrul 

sidideze naklebia - tovebs mas, xolo Tu aWarbebs avtomatu-

rad uerTebs uaxloes primitivs. 

zogierTi „Camokidebuli“ kvanZi monacemTa bazaSi mizan

mimarTulad iqmneba. (mag. quCis Cixebis an mdinareTa Senakadebis 

gamosaxvisTvis) aseT SemTxvevaSi „Camokidebuli“ kvanZi mona-

cemTa bazis srulfasovani obieqtia da monacemebis avtomatu-

rad gasworebis dros maT aRniSnaven rogorc gamonakliss.

redaqtirebis Sedegad warmoqmnili Secdomebis aRmoCena 

(mag. im SemTxvevaSi Tu gis programul uzrunvelyofas ar gaaC-

nia aseTi funqcia), SesaZlebelia Semdegi xerxiT: redaqtire-

bul gamosaxulebas beWdaven gamWvirvale masalaze, adeben mas 

wyaros da vizualurad axdenen Secdomebis identifikacias.

Secdomebi gamosaxulebis mibmis da transformaciis 

processac axasiaTebs. manam, sanam moxdeba mTeli gamosaxu

lebis transformacia, saWiroa dadgindes sawyis (original) 

da transformirebul koordinatebs Soris sxvaoba (tran

sformaciis Secdoma), raTa procesis ganxorcielebisas es 

ukanaskneli SeZlebisdagvarad minimumde iyos Semcirebuli. 
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koordinatebis gadaxris sizustes, romelic gamoiTvleba 

rogorc am wertilebs Soris manZili, saSualokvadratuli 

Secdoma (RMS - Root-Mean-Square ) ewodeba.

dasaSveb saSualokvadratul Secdomas iTvlian sami gan-

sxvavebul xerxiT, romlebic efuZneba: sabazo rukis masStabs 

da kartografiul sizustes, mocemul Secdomis savaraudo si-

dides da rukis mimarT wayenebul sizustis moTxovnas, (warmoq

mnils skanirebuli gamosaxulebis an suraTis mixedviT.

saSualo kvadratuli Secdomis gamoTvla TiToeuli 

etalonuri wertilisTvis yvelaze xSirad Semdegi formu-

lis saSualebiT mimdinareobs:

saSualokvadratuli Secdoma gamoisaxeba sawyisi gamo-

saxulebis koordinatebis erTeulebSi - rukis erTeulebSi 

an piqselebSi. iTvleba, rom Dk dasaSvebi mniSvneloba TiToeu-

li sakontrolo wertilis im radiusis eqvivalenturi unda 

iyos, romlis farglebSic transformirebuli koordinatebi 

ganixileba rogorc koreqtuli. mag. Tu Dk 2-is tolia, maSin 

transformirebuli piqseli, romelic sawyisidan 2 piqseliT 

aris daSorebuli CaiTvleba zustad lokalizebulad. Teo-

riulad ki rastruli gamosaxulebis saSualokvadratuli 

Secdoma unda iyo sawyisi rastis garCevadobis naxevarze nak

lebi.

Secdomis SemcirebisTvis xSirad iyeneben mcired acdenili 

sakontrolo wertilebis ignorirebis xerxs. magram aseTi mid-

goma yovelTvis swori ar aris. sakontrolo wertilis waSla 

ar aris rekomendirebuli, rodesac igi calsaxad gansazRvravs 

form. 72 2( ) ( )k r k k kD u x yυ= − + −
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mdebareobas, an misi ignonireba gamoiwvevs sakontrolo 

(sayrdeni) wertilebis Tanabrad ganawilebis darRvevas.

Dk mniSvnelobis garda, TiToeuli sayrdeni wertilis

Tvis transformirebis Sedegebis xarisxis SefasebisTvis 

iyeneben sxva parametrebsac, mag. transformirebis saer-

To saSualokvadratul Secdomas, romelic gansazRvravs 

TiToeuli wertils wils saerTo SecdomaSi (form. 8). [5]

gamosaxulebis registraciisas (mibmisas) warmoqmnili 

Secdomebis gasworeba zogjer sayrdeni wertilebis ubralo 

gadaadgilebiTaa SesaZlebeli. gis komerciuli programuli 

uzrunvelyofis umetesoba aseT Secdomebis gamoTvlas av-

tomatur reJimSi axorcielebs da atyobinebs momxmarebels 

maTi sididis Sesaxeb.

monacemTa analizis da damuSavebis etapze  
warmoqmnili Secdomebi

monacemTa analizis da damuSavebis etapze xSirad war-

moiqmneba Secdomebi, romelic ukavSirdeba monacemebis kla-

sifikacias, farTobuli obieqtebis gaerTianebas an gayofas, 

fenebis zeddebas da sxva. monacemebis damuSavebisas warmoq

mnili Secdomebis yvelaze naTeli magaliTia e. w. „namsxvrevi 

poligonebi“ (ori gamosaxulebis konturebis arasrulad 

damTxvevis mizeziT warmoqmnili uzustobebi). Tavis mxriv 

analizis da damuSavebis Secdomebi pirdapir kavSirSia mo-

nacemTa wyaroebis an/da redaqtirebis etapis SecdomebTan. 

form. 82

1

1 N

k
k

RMS D
N =

= ∑
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zeddebis Secdomebi aris pozicionirebis Secdomebi da iS-

viaTad iwvevs atributul Secdomebs.

gamosavleli monacemebis Secdomebi
geografiuli informaciuli sistemis gamosasvle-

li monacemebis Secdomebi aris gardauvali uzustobe-

bi, romelic dakavSirebulia monacemTa bazaSi arsebul 

SecdomebTan, aseTi Secdomebis masStabi pirdapir damokide-

bulia Sesrulebul samuSaoze: Tu ramdenad kvalificiurad 

ganxorcielda gis Seqmnis yvela etapi - konceptualuri pro-

eqtirebidan monacemTa analizamde. [3]

atributuli monacemebis Secdomebi da 
 maTi gasworeba

geografiuli informaciuli sistemebis Secdomebidan 

calke aRsaniSnavia atributul monacemTa Secdomebi. maT-

Tvis ar arsebobs topologiis eqvivalenti - Sesabamisad ar 

arsebobs raime wesi, romlis saSualebiTac atributuli 

monacemebis Secdomebis gamovlena da maTi Tundac naxevrad 

avtomaturi gasworeba moxdeboda. (mag. zemoTnaxsenebi veq-

toruli monacemebis gasworebis msgavsi). sxvanairad rom 

vTqvaT, ar arsebobs raime mkafio parametri, romelic obi-

eqtebis gansazRvrul kanonzomierebas gamoavlenda.

atributuli monacemebis Secdomebis minimizacia mona-

cemTa bazis Seqmnis etapzea SesaZlebeli cxriluri monace-

mebis minimaluri an/da maqsimaluri mniSvnelobebis, tipis da 

sxva specifikuri parametrebis gansazRvriT. am xerxiT mcir

deba operatoris mier Secdomis daSvebis albaToba (mag. teq

stis ricxvebiT Secvla).



223

veqtoruli monacemebis atributebis gamotoveba niSnavs, 

rom misi obieqtebisTvis (wertilebi, xazebi da poligonebi) 

araferia miTiTebuli Sesabamis cxrilSi. Secdomis aRmoCena 

SesaZlebelia cxriluri informaciis daTvalierebis an obi-

eqtebis da atributebis monitorze erTdrouli demonstra-

ciiT. Secdomebis gasworeba ioladaa SesaZlebeli arCeuli 

obieqtis atributis saTanado mniSvnelobis interaqtiul 

reJimSi CaweriT.

rastruli monacemebis atributebis Secdomebi ufro 

rTuli sakiTxia. rastris atributuli Secdoma niSnavs, rom 

misi ujredisTvis ar aris miTiTebuli mniSvneloba. aseTi 

Secdoma SeiZleba mTeli svetebis an striqonebis dakargviT 

gamovlindes. rastruli monacemebis Secdomebis aRmoCena 

ZiriTadad vizualuri meTodiT xdeba operatori gamosa

xulebis daTvalierebis dros varaudobs, rom igi Seicavs 

Secdomas, radgan ujredi mezobel ujredebTan SedarebiT 

Seusabamod gamoiyureba. amocana ioldeba samganzomilebi-

ani modelebis SeqmniT. iseT rastruli gamosaxulebebis

Tvis, romelTac erTgvarovani obieqtebi naklebad aqvT 

(mag. skanirebuli topografiuli ruka) Secdomebis aRmoCe-

na gacilebiT rTuldeba.

rastruli monacemebis gasworebac interaqtiul reJimSi 

xdeba. operatori axdens gamotovebuli mniSvnelobis Setanas 

klaviaturis an sxva ufro Tanamedrove meTodis saSualebiT.

zogadad atributebis Secdomebis gamovlena SesaZlebe-

lia sawyisi masalis, misi atributebis da gavrcelebis kargi 

codnis SemTxvevaSi. aseTi Secdomebis gasworeba moiTxovs 

yvela Canaweris Sedarebas originalTan. samuSao Sro-

matevadi da damRlelia, magram mxolod asea SesaZlebeli 
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gamovlindes Secdomebis umetesoba. aRmoCenili Secdomis 

gasworeba xdeba interaqtiul reJimSi.

rTuli monacemTa bazebis Seqmnisas, SesaZloa aTobiT 

aTasi obieqtis originalTan Sedarebas Tveebi dasWirdeba. 

amitom rekomendirebulia mcire porciebis Semowmeba maTi 

monacemTa bazaSi Setanis paralelurad, Tundac im martivi 

mizezis gamo, rom operators ufro kargad exsomeba monace-

mebi, vidre mogvianebiT, rodesac daubrundeba mas. [3] [1] [13]

monacemTa Secdomebi da maTi gasworeba 
 (reziume)

geografiuli informaciuli sistemebis monacemTa Sec-

domebi SeiZleba ramdenime kategoriad daiyos: adamianuri 

faqtoriT gamowveuli Secdomebi, sxvadasxva obieqtebis subi-

eqturi aRqma Tu araswori interpretacia konceptualur 

Secdomebs miekuTvneba. adamianuri faqtoris garda konceptu-

aluri Secdomebis wyaro SeiZleba iyos arasruli monacemebi 

an/da maTi nawilobrivi urTierTwinaaRmdegobrioba. monacem-

Ta wyaroebTan dakavSirebul Secdomebs miekuTvneba e.w. siste-

muri Secdomebi, romlebic instrumentuli gazomvebisas (mag. 

raime xelsawyos araswori kalibrirebis gamo) daSvebul 

Secdomebs ukavSirdeba. monacemTa wyaroebis Secdomebi 

aseve SeiZleba monacemebis araaqtualobiT (moZvelebiT) 

gamo iyos gamowveuli. mokled rom vTqvaT, monacemTa wy-

aroebTan dakavSirebuli Secdomebi ukavSirdeba, rogorc 

poziciur, ise Tematur Secdomebs. isini SeiZleba opera-

toris araswori moqmedebis an arsebuli kartografiuli 

meTodebis arasrulyofilebiTac iyos gamowveuli. monacem-

Ta kodirebis anu monacemebis geografiuli informaciuli 
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sistemebisTvis gamosadeg formatSi gardaqmnis procesis 

Secdomebis yvelaze ufro TvalsaCino magaliTia rukis 

skanirebisas miRebuli obieqtebis damaxinjeba an acifvrisas, 

geografiuli obieqtebis veqtoruli gamosaxulebis Seqmni-

sas warmoqmnili uzustobebi. monacemTa redaqtirebasTan da 

transformaciasTan dakavSirebuli Secdomebi Cndeba rastru-

li monacemebis, veqtorulSi, da piruku gardaqmnisas. veq-

toruli rukebis rastrulSi gadayvanisas xSirad ikargeba 

mcire farTobis poligonebi, Cndeba damaxinjebebi dakav-

Sirebuli rastruli gamosaxulebis uneblie gadaxrasTan 

an SemobrunebasTan. rastruli monacemebis veqtorulSi ga-

dayvanisas warmoiqmneba topologiuri araerTgvarovneba, 

romelic pirdapir proporciulia rastris garCevadobas-

Tan.

veqtoruli monacemebisTvis tipuri Secdomebia: Cauke-

tavi poligoni, dacileba, gadacileba, maxvili, maryuJi da 

ucnauri poligoni. maTi gasworeba xSir SemTxvevaSi sakmaod 

martivi proceduraa. Tanamedrove komerciuli gis umeteso-

baSi specialuri funqciebia gaTvaliswinebuli, romlis saSu-

alebiTac igi aseT Secdomebs avtomatur reJimSi asworebs. 

Secdomebis avtomaturi gasworebisas mTavari paramet

ria  - zRvruli sidide (Tolerance) - ricxviTi monacemi, 

romelsac uTiTebs operatori saWiro konkretuli sizus-

tis mixedviT. zogjer Secdomebs sxva daniSnuleba aqvT. mag. 

„Camokidebuli“ kvanZi monacemTa bazaSi mizanmimarTulad 

iqmneba. (quCis Cixebis an mdinareTa Senakadebis gamosaxvis

Tvis da sxv.) aseT SemTxvevaSi „Camokidebuli“ kvanZi monacemTa 

bazis srulfasovani obieqtia da monacemebis avtomaturad 

gasworebis dros maT aRniSnaven rogorc gamokliss.
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redaqtirebis Sedegad warmoqmnili Secdomebis aRmoCena 

SesaZlebelia Semdegi xerxiTac: gamosaxulebas beWdaven gam

Wvirvale masalaze, adeben mas wyaros da vizualurad axdenen 

Secdomebis identifikacias.

Secdomebi gamosaxulebis mibmis da transformaciis pro

cessac axasiaTebs. koordinatebis gadaxris sizustes, ro-

melic gamoiTvleba rogorc am wertilebs Soris manZili 

saSualokvadratuli Secdoma (RMS - Root-Mean-Square) ewode-

ba. dasaSveb saSualokvadratul Secdomas iTvlian sami gan-

sxvavebul xerxiT romlebic efuZneba: sabazo rukis masStabs 

da kartografiul sizustes, mocemul Secdomis savaraudo 

sidides da rukis mimarT wayenebul sizustis moTxovnas, 

(warmoqmnils skanirebuli gamosaxulebis an suraTis mixed-

viT). Secdomis SemcirebisTvis xSirad iyeneben mcired acde-

nili sakontrolo wertilebis ignorirebis xerxs. magram 

aseTi midgoma yovelTvis swori ar aris. sakontrolo werti-

lis waSla ar aris rekomendirebuli, rodesac igi calsaxad 

gansazRvravs mdebareobas, an misi ignonireba gamoiwyvevs 

sakotrolo (sayrdeni) wertilebis Tanabrad ganawilebis 

darRvevas. gamosaxulebis registraciisas (mibmisas) warmoq

mnili Secdomebis gasworeba zogjer sayrdeni wertilebis 

ubralo gadaadgilebiTaa SesaZlebeli.

monacemTa analizis da damuSavebis etapze xSirad xdeba 

Secdomebi, romelic ukavSirdeba monacemebis klasifi-

kacias, farTobuli obieqtebis gaerTianebas an gayofas, 

fenebis zeddebas da sxva. monacemebis damuSavebisas warmoq

mnili Secdomebis yvelaze naTeli magaliTia e.w. „namsxvre-

vis poligonebi“ (ori gamosaxulebis konturebis arasrulad 

damTxvevis mizeziT warmoqmnili uzustobebi).
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gamosasvleli monacemebis Secdomebi aris gardauvali 

uzustobebi, romelic dakavSirebulia monacemTa bazaSi 

arsebul SecdomebTan. aseTi Secdomebis masStabi pirdapir 

damokidebulia Sesrulebul samuSaoze - Tu ramdenad kva

lificiurad Sesrulda gis Seqmnis yvela etapi - konceptua-

luri proeqtirebidan monacemTa analizamde.

atributul monacemTa SecdomebisTvis ar arsebobs to

pologiis eqvivalenti - Sesabamisad ar arsebobs raime wesi, 

romlis saSualebiTac atributuli monacemebis Secdomebis 

gamovlena da maTi Tundac naxevrad avtomaturi gasworeba 

moxdeboda. veqtoruli monacemebis atributebis gamotoveba 

niSnavs, rom misi obieqtebisTvis (wertilebi, xazebi da poli-

gonebi) araferia miTiTebuli Sesabamis cxrilSi. Secdomis 

aRmoCena SesaZlebelia cxriluri informaciis daTvali

erebis an obieqtebis da atributebis monitorze erT-

drouli demonstraciiT. Secdomebis gasworeba ioladaa 

SesaZlebeli interaqtiul reJimSi. rastris atributuli 

Secdoma niSnavs, rom misi ujredisTvis ar aris miTiTe-

buli misi mniSvneloba. aseTi Secdoma SeiZleba mTeli 

svetebis an striqonebis dakargviT gamovlindes. rastru-

li monacemebis Secdomebis aRmoCena ZiriTadad vizualuri 

meTodiT xdeba: operatori gamosaxulebis daTvalierebis 

dros varaudobs, rom igi Seicavs Secdomas radgan ujre-

di mezobel ujredebTan SedarebiT Seusabamod gamoiyureba. 

amocana ioldeba samganzomilebiani modelebis SeqmniT. iseTi 

rastruli gamosaxulebebisTvis, romelTac erTgvarovani 

obieqtebi naklebad aqvT (mag. skanirebuli topografiuli 

ruka) Secdomebis aRmoCena gacilebiT rTuldeba.
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sakontrolo SekiTxvebi IX TavisTvis
•	ramdenad mniSvnelovania Secdomebis minimizacia 

geografiuli informaciuli sistemis monacemTa ba-

zisTvis?

•	 mokled aRwereT monacemTa konceptualuri Secdomebi;

•	mokled aRwereT monacemTa wyaroebTan dakavSirebu-

li Secdomebi;

•	mokled aRwereT monacemTa kodirebis Secdomebi;

•	ras uwodeben saSualokvadratul Secdomas?

•	ra xerxebi gamoiyeneba monacemTa transformaciisas 

warmoqmnili Secdomebis aRmosafxvrelad?

•	ra tipis Secdomebi warmoiqmneba monacemTa analizis 

da damuSavebis etapze?

•	ra tipis Secdomebi axasiaTebT gamosavlel monacemebs?

•	ra Secdomebi axasiaTebs atributul monacemebs da 

rogor xdeba maTi gasworeba?
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X Tavi. modelireba da analizi geografiuli 

informaciuli sistemebis saSualebiT

geografiuli informaciuli sistemebi monacemebis Sem-

naxveli sxva sistemebisgan modelirebis da analizis ganxor-

cielebis SesaZleblobiT gansxvavdeba. Tavis mxriv modelireba 

da analizi ki ar aris geografiuli informaciuli sistemebis 

ganviTarebis Sedegi - piriqiT, maTma saWiroebam ganapiroba 

geografiuli informaciuli sistemebis Seqmna.

tradiciul geografiaSi modelirebac da analizic ga

cilebiT adreuli periodidan warmatebiT gamoiyeneboda: 

realuri samyaros obieqtebi da movlenebi yvelaze ukeT 

kartografiuli modelebis saSualebiT gadmoicema, xolo 

maT Soris urTierTkavSiris aRweris da SefasebisTvis ric

xviTi analizis meTods mimarTavdnen. Tanamedrove epoqaSi 

es paradigma konceptualurad ar Secvlila. geoinformati-

kaSi kartografiuli modelebi cifruli kartografiuli 

modelebiT aris gamosaxuli, xolo analizis procesi av-

tomatizirebulia. geografiuli informaciuli sistema 

mkvlevars aZlevs saSualebas efeqturad ganaxorcielos 

tradiciuli geografiuli modelireba da analizi infor-

maciuli komponentebis saSualebiT, riTac mniSvnelovnad 

zogavs droiT, SromiT da sxva resursebs.

SesaZloa gis proeqtis ganxorcieleba mxolod monacemTa 

bazis Seqmnas ukavSirdebodes. aseT SemTxvevaSi monacemTa baza 

moicavs informacias geosistemis an misi romelime nawilis 

Sesaxeb da rogorc wesi, warmodgenilia sxvadasxva Tematikis 

rukebiT, suraTebiTa da statistikuri Tu sxva saxis atribu-

tuli informaciiT. anu geografiuli informaciuli siste-

ma ubralod afiqsirebs obieqturi realobis sagnebs da  
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movlenebs drois garkveul momentSi. geografiuli infor-

maciuli sistemas zogjer viwro, utilitaruli funqcii-

Tac iyeneben, romlis magaliTad Tematuri rukis Seqmna 

SeiZleba moviyvanoT. geografiuli informaciuli sistemis 

gamoyenebis orive SemTxveva Rirebulia da saWiro, magram 

analizi aris is SesaZlebloba, romelic gis-s rigiT prog

ramul uzrunvelyofaze maRla ayenebs. magaliTad moyvani-

li Tematuri rukis Seqmna geografiuli informaciuli 

sistemebis gareSecaa SesaZlebeli. igive farTod gavrcele-

buli grafikuli redaqtoris saSualebiT (Adobe Illustrator, 
CorelDraw da sxv.) nebismier msurvels xelewifeba gamosaxos 

obieqtebi, (xSirad ukeTesi simdovriT, vidre gis-Si), saTa-

nado kartografiuli wesebis mixedviT gaaformos da gaav

rcelos cifrul Tu myari versiad. principuli gansxvaveba 

eleqtronul kartografiis da geoinformatikas Soris ana-

lizis SesaZleblobaa. grafikuli redaqtoris saSualebiT 

rukis Sedgenisas, momxmarebels dasWirdeba rukis Temati-

kis gamomxatveli mza informaciis gamoiyeneba an garkveu-

li samuSaos Catareba aseTi informaciis mosamzadeblad. 

geografiuli informaciuli sistema ki ukve aRWurvilia 

aseTi yvela saSualebiT, anu mas SeuZlia Tavadve Seagrovs 

saWiro sivrciTi informacia, daamuSaos saTanado doneze 

da gamosaxos. 

meores mxriv geografiuli informaciuli sistemis es 

funqcia garkveul problemebs warmoqmnis. mokled rom gan-

vazogadoT modelirebisa da analizis arsi, modelireba da 

analizi gamoavlens im movlenebs, struqturebs da proce-

sebs, romelic xdeba geografiul garemoSi. aseTi proce-

sebis nawilis bunebrivad aRqma SeuZlebelia. geografiuli 
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informaciis analizis Sedegad miiReba xarisxobrivad 

axali informacia, naTeli xdeba manade ucnobi kanonzomie

rebani. 

aseTi mniSvnelovani procesis Sedegad swori monace-

mebis misaRebad, garda momxmareblis saTanado geografiuli 

komponentis kvalificiuri flobisa (geografiis mniSvnlo

bis Sesaxeb ix.gv. 15), kidev ramdenime faqtoria: sakiTxis 

arasworad dayenebidan - programul-aparatuli produqtis 

SesaZleblobebis arasaTando doneze flobamde. Tanamedrove 

komerciuli gis programuli uzrunvelyofis simZlavre sakma-

od didia imisTvis, rom koreqtulad iyos gamoyenebuli sabazo 

geografiuli informaciis, maTematikuri, statistikuri da 

meTodebis mkafio gagebis gareSe. aseTi mravalferovnebis 

gamo geoinformaciuli analizis komponenti yvelaze xSi

radaa arasworad gamoyenebuli. [13]

geoinformaciuli modelireba
geoinformatikaSi modelirebis sxvadasxva saxe gamoiy-

eneba. misi simravle ganpirobebulia sxva avtomatizirebuli 

sistemebis gavleniT da efuZneba Teoriul-mravlobiT urT-

ierTobebs, formaluri logikis kanonebs, gamosaxulebis da-

muSavebis algoriTmebs, kompiuterul grafikasTan muSaobis 

principebs, mbm sistemebs da sxva mraval teqnologias.

zogadad geoinformaciuli modelireba SeiZleba ganisaz

Rvros rogorc grafikuli obieqtebis modelirebis klasi, 

romelic dakavSirebulia monacemTa bazebTan da moicavs 

modelirebs Semdeg 5 ZiriTad tips:

1.	 grafikuli informaciis gardaqmna, romelic iwvevs 

grafikuli da cxriluri monacemebis cvlilebas;
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2.	 cxriluri monacemebis gardaqmna, romelic iwvevs 

grafikuli da cxriluri monacemebis cvlilebas;

3.	 grafikuli informaciis erTi tipidan meoreSi 

gardaqmna;

4.	 realuri samyaros obieqtis an movlenis cifruli 

modelis ageba;

5.	 grafikuli obieqtebis ageba, redaqtireba an modifi-

kacia sivrciT obieqtebs Soris urTierTobebis safuZ-

velze (grafikuli redaqtorebis gamoyenebis gareSe).

martivi gagebiT geoinformaciuli modelirebis obieq

tebia sivrciTi grafikuli - da gis monacemTa bazis obi-

eqtebi. Tavad geoinformaciuli modelireba ki - sivrciTi 

obieqtebis gardaqmna. igi efuZneba obieqtebis organizacias, 

romlis mixedviTac TiToeuli maTgani dakavSirebulia mo-

nacemTa bazis erT an ramdenime cxrilTan, xolo grafikuli 

obieqtebis gardaqmna iwvevs cxriluri monacemebis gardaq

mnas - da piruku - cxriluri monacemebis Secvla iwvevs grafi-

kuli obieqtebis parametrebis cvlilebas.

geoinformaciuli modelirebis saxeebi
geoinformaciuli modelireba gis proeqtis ganxorci

elebis yvela etapze gamoiyeneba (monacemebis Segroveba, 

Senaxva da gamosaxva). modelirebis teqnologiis mixedviT ga

moyofen Semdeg saxeebs:

•	semanturi;

•	invariantuli;

•	geometriuli;

•	evristikuli;

•	informaciuli;
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semanturi modelireba dakavSirebulia kodirebis da 

lingvistikuri uzrunvelyofis amocanasTan. amitom gamoiye

neba informaciis Segrovebis etapze. pirveladi informacia 

rac ufro gansxvavebulia struqturis da Sinaarsis mixedviT, 

miT ufro metad dgas semanturi modelirebis saWiroeba.

invariantuli modelireba efuZneba mTlianad an nawilob

riv unificirebuli informaciis elementebs an sturqturebs. 

invariantuli modelireba invidualuri modelirebisgan 

gansxvavebiT mniSvnelovanad amaRlebs Sromis nayofierebas. 

aseTi modelirebis magaliTia fenebTan muSaoba: fenis ma

xasiaTeblebis cvlileba iwvevs mocemuli fenis yvela obi-

eqtis cvlilebas.

geometriuli modelireba gulisxmobs obieqtebis geo-

metriuli maxasiaTeblebis an agebulebis cvlilebas. igi 

gamoiyeneba maSin, rodesac saWiroa metruli monacemebis 

cvlileba.

evristikuli modelireba moicavs interaqtiul ana

lizs. igi dafuZnebulia monacemebis damuSavebis TiToeul 

nabijis Sedegad miRebuli Sedegebis eqspertul Sefaseba

ze da monacemebis damuSavebis momdevno etapis Sesaxeb 

gadawyvetilebis miRebaze. evristikuli modeli saSualebas 

aZlevs momxmarebels gaiTvaliswinos aratipuri obieqtebis 

individualuri Tvisebebi.

informaciuli modelireba ukavSirdeba informaciuli 

modelebis Seqmnas da agebas. igi moicavs sxvadasxva formis 

informaciis (mag. grafikulis an teqsturis) gardaqmnas mom

xmareblis saWiroebisamebr. informaciuli modeli efeqturia 

mxolod winaswar SemuSavebuli integrirebuli informaci-

uli safuZvlis da monacemTa bazis gamoyenebisas. [15]
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analizis zogierTi saxe
manZilis, perimetris da farTobis gazomvas Tvlian ele

metarul analizad. aseTi gazomvebis Sedegebi yovelTvis miax-

loebiTia, radgan mag. veqtorul gis-Si nebismieri mdore xazi 

aRiwereba sworxazovani monakveTebiT, xolo rastrul gis-Si 

yvela fizikuri obieqti gamoisaxeba ujredebis (piqselebis) 

nakrebiT.

rastrul monacemebTan muSaobisas or: A da B wertilebs 

Soris umoklesi manZilis gazomva SesaZlebelia erTerTi 

Semdegi xerxiT:

●● A da B wertilebs Soris gaivlos pirdapiri xazi da 

gamoiTvalos A,B,C, sworkuTxa samkuTxedis AB hipotenu-

za piTagoras Teoremis gamoyenebiT. (magaliTSi ujre-

dis garCevadoba 1x1 km. tolia, nax. 36)

form. 9
2 2 2 24 4 5.656 5.7AB AC BC= + = + = ≈ km

nax. 36. rastrul gamosaxulebaze sigrZis gazomvis magaliTi.

A

B

CA

B

a.



235

●● daixazos koncentrirebuli wreebi toli nabijiT 

da centriT A wertilSi (nax. 37.b), Semdeg ki gaizomis am 

wrewiris radiusebi:

●● rastris ujredebis gverdebis Aa, ab, bc, ... gB sigrZee-

bis SekrebiT (nax. 38)

rogorc magaliTebidan sCans, sxvadasxva meTodiT Cata

rebuli gazomvebi rastrul gamosaxulebaze iZleva gan

sxvavebul Sedegebs. uzustoba izrdeba, rodesac mrudi 

gadis ara zustad ujredebis diagonalebze. 

form. 10
2 22 3 3.61 3.6AB = + = ≈ km.

nax. 37.b. rastrul gamosax-

ulebaze sigrZis gazomvis  

magaliTi. 

A

B

b.

nax. 38. rastrul gamosaxule-

baze sigrZis gazomvis  

magaliTi.

form.11

( ) ( ) ... ( ) ( ) 1 1 1 1 1 1 1 1 8AB Aa ab fg gB= + + + + = + + + + + + + = km

A

B

a

b c

d e

gf

g.
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●● perimetri rastrze ganisazRvreba rogorc ras-

tris gverdebis raodenoba, romelic Seadgens obieqtis 

sazRvrebs. magaliTad moyvanili 39-e naxazze. naxazis 

mixedviT gamoyofili obieqtis perimetri P = gverdi 1+ 

gverdi 2+ ... + gverdi 11 + gverdi 12 =12 km.

●● analogiurad iTvleba obieqtis farTobi S da gani

sazRvreba rogorc sazRvrebs SigniT moxvedrili ujrebis 

raodenoba. gansaxilvel magaliTSi S = 5 km2. (nax. 39)

veqtorul gis-Si gacilebiT martivia manZilebis, perime-

tris da farTobis gazomva, xolo misi Sedegebi  – ufro 

zusti. magaliTisTvis moyvanil me-40 naxazze AB monakveTis 

sigrZe gamoiTvleba rogorc:

sadac (Xa, Ya) da (Xb, Yb) – A da B wertilebis koordinate-

bia (Sesabamisad).

nax. 39. rastrul gamosaxulebaze perimetris da farTobis  

gazomvis magaliTi

1

2

3

4

5 6

7

891011

12

form. 12.
2 2( ) ( )b a b aAB X X Y Y= − + −
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veqtoruli obieqtis farTobis gamosaTvlelad obi-

eqts hyofen ramdenime martiv geometriul figurad, xolo 

Semdeg ajameben farTobebs. veqtoruli obieqtis perimet

ri gamoiTvleba sazRvris yvela segmentis sigrZeebis da-

jamebiT. xSirad veqtorul gis-Si erTxel ukve gakeTebul 

gazomvebs inaxaven monacemTa bazaSi atributuli informa-

ciis saxiT.

buferuli zonebi
bufers uwodeben poligons, romelic garkveuli man-

ZiliT aris daSorebuli wertilidan, xazidan an poligoni-

dan, anu buferuli zonis agebisas obieqtis garSemo iqmneba 

axali farTobuli obieqti.

buferizaciis funqcia gamoiyeneba iseT kiTxvebze pasu

xis gasacemad, romelic exeba obieqtebis urTierTganlagebas. 

mag. „romeli maRaziebia ganlagebuli sawyobidan araumetes 

5 km radiusSi?” an „romeli sastumroebia ganlagebuli mTa-

vari saavtomobilo gzidan araumetes 700 metrSi?“

nax. 40. veqtorulis obieqtis sigrZis gansazRvris magaliTi.

y

X

A

B

a

b

a b0



238

aseT situaciaSi saWiro informaciis miRebis sxva xerxia 

maRaziebamde an sastumroebamde manZilebis gazomva da im 

obieqtebis gansazRvra, romlebic Sedian mocemul zonaSi. 

radgan arsebobs erTidaigive kiTxvaze pasuxis gacemis ram-

denime saSualeba, yovelTvis unda amoirCes is, romelsac 

yvelaze naklebi dro sWirdeba. amasTan gasaTvaliswinebe-

lia, rom sxvadasxva gisSi kiTxvebis damuSaveba xdeba gansxva

vebuli gamoTvliTi operaciebiT.

41-e naxazze mocemulia buferizaciis mxolod umartivesi 

operaciebi. buferuli zonis zoma SeiZleba iyos mudmivi an 

cvladi, damokidebuli obieqtis atributul monacemebze. mag 

saavtomobilo gzebis qselis analizisas mTavar gzebs, xSirad 

aqvT ufro farTo buferuli zona, vidre meorexarisxovans. 

zogjer saWiroa obieqtis garSemo ara erTi – aramed ram-

denime buferuli zonis ageba. aseT buferebs mravalfenian 

bufers uwodeben. (nax. 41. g)

SekiTxvebi
monacemTa bazaSi, garkveuli maxasiaTeblebis mixedviT 

monacemebis Zebnis operacias SekiTxvas (Enquiry) uwodeben. 

nax. 41. buferuli zonebis principuli sqema: a.-xazovani obieqtis, 

b.- poligonis, g.- wertilis.

a.

b.

buferi

tba

gza

WaburRili

g.
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monacemebis Zebnis aseTi davaleba formirdeba momxmareb-

lis mbms-Tan specifikuri enis gamoyenebiT komunikaciisas. 

gis programuli uzrunvelyofaSi gamoiyeneba SekiTxvebis 

ena da SekiTxvebi nimuSis mixedviT. SekiTxvebis ganxorciele-

ba SesaZlebelia saWiro gaxdes damatebiTi operaciebis 

Catareba (mag. monacemebis dajgufeba, Sejameba, saSualos 

gamoyofa da sxv.).

SekiTxvebi iyofa 2 kategoriad:

•	sivrciTi SekiTxvebi;

•	arasivrciTi SekiTxvebi.

sivrciTi SekiTxvebis damuSavebisTvis saWiroa monace-

mebis sivrciTi analizi. sivrciTi obieqtebis Zebna sakoor-

dinato an sxva monacemebis (mag. manZilis da sxv.) xorcieldeba 

sivrciTi SekiTxvebis mixedviT.

arasivrciTi SekiTxvebisas gamoiyeneba mxolod obieq

tebis atributebi. mag. SekiTxva „ramden sportul kompleqss 

gaaCnia sacurao auzi“ - aris arasivrciTi, radgan misi da-

muSaveba ar moiTxovs sportuli kompleqsebis adgilmde-

bareobis gansazRvras raime niSniT. pasuxis formirebisTvis 

sakmarisia monacemTa bazaSi arsebuli Canawerebis gamoyeneba.

xandaxan saWiroa ganisazRvros obieqtebi, romelic unda 

Seesabamebodes ara erT, aramed ramdenime sivrciT da ara-

sivrciT kriteriums. mag. momxmarebels ainteresebs sad 

mdebareobs sastumroebi, romelTac aqvs 100 kacze meti teva-

dobis sakonferencio darbazi. aseT SemTxvevaSi gamoiyeneba 

logikuri operatorebis (AND, NOT, OR da XOR) saSualebiT 

formirebuli SekiTxvebi.

SekiTxvebis mixedviT napovni obeqtebi, rogorc wesi, 

calke fenaze gadaaqvT. aseT dros, umetesad sawyisi fena 
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ucvlelad inaxeba. geoinformatikaSi gis tipiri SekiTxve-

bia:

•	rogoria 2 wertils Soris umoklesi manZili?

•	romeli marSrutiTaa SesaZlebeli minimaluri droiT 

gadaadgileba?

•	ra farTobisaa daculi teritoria?

•	ramdeni sasursaTo maRaziaa metrosadguridan 1500 

metrSi? [13] [1] [5]

filtracia
rastrul monacemebSi garemos analizis funqciis gansa-

kuTrebuli Tvisebaa Secvalos rastris ujredis mniSvnelo-

ba momijnave ujredebis TvisebebTan dakavSirebiT. erT-erTi 

aseTi tipis funqciaa filtracia. yvela filtrisTvis saer-

Toa is, rom isini moicaven rastris ramdenime ujreds, xolo 

filtris zomas da formas (mag. kvadratuli an wriuli) 

uTiTebs operatori. filtris zomazea damokidebuli ujre-

debis raodenoba, romelic CarTuli iqneba filtraciis pro-

cesSi. Tavad filtraciis procedura mdgomareobs filtris 

gadaadgilebaSi rastris ujredebze. misi saSualebiT xdeba 

centraluri ujredis mniSvnelobis gadaTvla. 

filtracias xSirad iyeneben klasificirebuli kosmosu

ri suraTebidan cifruli „xmauris“ mosacileblad, romelic 

warmoiqmneba garkveuli klasis obieqtebis speqtraluri maxa-

siaTeblebis sivrciTi cvlilebebis (mag. mcenareulis safaris) 

an gadasaRebi sistemis saregistracio monacemebis Secdomebis 

gamo.

signalebis cifruli damuSavebis sferoSi filtrebs, 

romlebic gamoiyeneba xmauris CasaxSobad, uwodeben dabali 
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sixSiris gamtar filtrebs, xolo filtrebs, romlebic 

gamoiyeneba konturebis gamosakveTad, maRali sixSiris gam-

tar filtrebs an sazRvrebis gamagrebis filtrebs.

klasifikacia da reklasifikacia
Tanamedrove geografiul informaciul sistemebSi, 

rogorc ukve aRvniSneT, farTod gamoiyeneba savele ras-

truli monacemebi (aerokosmosuri suraTebi), romelTa 

erT-erTi Tviseba axali movlenebis aRmoCena da Seswavlaa.

axali obieqtebis gamovlena geoinformaciuli mode-

lirebis saxea da mas monacemebis klasifikacias uwodeben. 

klasifikacia niSnavs gamosaxulebis yvela iseTi piqselis 

gamoyofas da erT klasSi gaerTianebas, romelTac aqvT erT-

nairi speqtraluri struqtura.

es procedura TiTqmis erT-erTSi imeorebs distanciuri 

zondirebis meTods da geografiul informaciul sistemebSi 

am ori teqnologiis integraciis Seuqcevadi procesis wyalo-

biT moikida fexi. klasifikaciis ganxorcieleba SesaZlebelia 

avtomatur reJimSi momxmareblis mier miTiTebuli kriteri-

umebis mixedviT. klasifikacia xSirad gamoiyeneba gamosaxu

lebis Semdgomi veqtorizaciis an gamosaxulebis xarisxis 

gaumjobesebisTvis. [15]

specialuri formis SekiTxvas, romlis Sedegadac yali-

bdeba axali gamosaxuleba rastris reklasifikacias uwo-

deben. magaliTisTvis 42-e naxazze cifri 1 asaxavs saZovars, 

2 - tyes, 3 - fermas, xolo 4 - tbas. reklasifikaciis Sedegad 

SesaZlebelia tyes mieniWos sxva mniSvneloba, mag. 1, xolo 

sxva danarCen ujrebs, romlebic miekuTvnebian sruliad gan

sxvavebul klasebs, - 0. sabolood miiReba axali gamosaxuleba, 
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romelzec gamoyofilia obieqtebis mxolod erTi klasi. aseT 

gamosaxulebas zogjer bulevos uwodeben. reklasifikiaci-

is sxva magaliTia, axali gamosaxulebis Seqmna, romlis ras-

tris ujrebs miniWebuli aqvs raime woniTi koeficientebi, 

gamoTvlili garkveuli kriteriumis safuZvelze. aseTi rek-

lasifikaciis magaliTi mocemulia me-6 cxrilSi. [3]

cxrili 6.

rastris reklasifikacis magaliTi 

miwaTsargeb

loba

ujredis 

Zveli  

mniSvneloba

axali  

mniSvneloba 

 (bulevo)

axali 

mniSvneloba

tye 11 0 1

saZovari 25 0 2

mrav.wliani kul-
turuli nargavebi

12 1 5

wyalsacavi 9 0 4

ferma 31 0 3

1 1 1 2 2 2

1

1

1

1

3

1

1

1

1

1

1

1 1 1 2

1 1 1 1

1 1 4 4

1 1 4 4

1 2 2

b.

0 0 0

0 0 0 0

0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

1 1 1

1

1 1

a.

 nax. 42. rastruli gamosaxulebis reklasifikaciis principuli 

sqema.
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kartografiuli zeddeba
geoinformatikaSi ramdenime Tematuri fenis kombina-

cias kartografiul zeddebas (Overlay) uwodeben. am pro-

cesSi xSirad CarTulia rogorc grafika, ise - atributebi. 

zogadad kartografiuli zeddeba sakmaod rTuli proce-

duraa, gansakuTrebiT veqtoruli modelis monacemebis 

zeddebis algoriTmulad ganxorcielebis mxriv. kartog

rafiuli zeddebis magaliTia sakvlev teritoriaze mwvane 

safaris Sefaseba. aseT SemTxvevaSi saWiroa moxdes yvela im 

fenis zeddeba (kombinacia), romelzec sxvadasxva formiT 

gamosaxulia mcenareebi. fenebis zeddebiT da monacemebis 

gaerTianebiT warmoiqmneba axali fena, romelzec SesaZle-

belia sxva operaciebis (mag. buferizaciis) Catareba. Tumca 

kartografiuli zeddebis dros SesaZloa arc moxdes axali 

informaciis generacia. 

yvelaze xSirad kartografiul zeddebis sam tips iyeneben:

•	wertilebis poligonze zeddebas;

•	xazebis poligonze zeddebas;

•	poligonis poligonze zeddebas.

zeddebis operaciebi mcired gansxvavdeba erTmaneTis-

gan monacemebis veqtoruli da rastruli modelebis mixed-

viT.

veqtoruli fenebis zeddeba

zogadad Tematuri veqtoruli poligonebis zeddebisas 

mniSvnelovan rols TamaSobs poligonuri obieqtebis gada-

kveTis adgilebi: zeddebis Sedegad iqneba axali poligone-

bi, xolo zedmeti sazRvrebi - iSleba (nax. 43). veqtoruli 

zeddebisas iTvaliswineben rogorc obieqtebis geometrias, 

ise maT Soris topologiur urTierTobas.
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wertilis poligonze zeddeba (veqtoruli modeli)

aseTi zeddeba iseT SemTxvevebSi gamoiyeneba, rodesac 

saWiroa wertilovani da poligonuri obieqtebis urTierT-

ganlagebis gansazRvra. 44-e naxazze mocemuli ori Tematu-

ri fenidan a. Seicavs WaburRilebis aRmniSvnel wertilebs. 

xolo b. geologiur safuZvels. am ori fenis zeddebis Sede-

gad miiReba axali fena, romelzec gaanalizebuli iqneba Tu 

romeli WaburRili romeli geologiuri formaciis qanSia 

gaburRuli. 

nax. 43. monacemebis veqtoruli modelis zeddebis principuli 

sqema.
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a. b. g.

nax. 44. monacemebis veqtoruli modelis wertilebis poligonze 

zeddebis principuli sqema.

+ =

1

2

Q1-3

Pg3

1

2

Q1-3

Pg3

a. b. g.
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xazis poligonze zeddeba (veqtoruli modeli)

tipuri SekiTxva, romlis dasamuSavebladac SeiZleba sa

Wiro gaxdes xazis poligonze zeddebis ganxorcieleba aris 

SekiTxva Tu ra kategoriis miwis nakveTebze gaivlis dagegmi-

li mSenebare gza (nax. 45). mis mixedviT mocemulia dagegmili 

gza (nax. 45.a), igive teritoriis sakuTrebis kategoriebi 

(nax. 45.b), da kartografiuli zeddebiT miRebuli Sedegi: 

dagegmili gza gaivlis saxelmwifo da kerZo sakuTrebis mi-

waze. (nax. 45.g).

poligonis poligonze zeddeba (veqtoruli modeli)

veqtoruli poligonebis poligonze zeddebis princi-

puli sqema mocemulia 46-e naxazze. aseTi zeddebis saSuale-

biT xdeba Semdegi saxis tipuri SekiTxvebis damuSaveba:

•	dagegmili mSeneblobis teritoriaze gavrcelebuli 

geologiuri qanebis gansazRvra;

•	dagegmili mSeneblobis teritoriaze konkretuli 

tipis qanis arseboba-arseboba;

nax. 45. monacemebis veqtoruli modelis xazis poligoneze zed-

debis principuli sqema: a. dagegmili gza, b. sakuTrebis formebi, 

g.zeddebis Sedegi.

+ =

kerZo
sakuTreba

saxelmwifo
sakuTreba
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a. b. g.
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•	dagegmili mSeneblobis teritoriaze konkretuli qa-

nis gavrcelebis sazRrebis dadgena.

pirveli amocanis gadasaWrelad gamoiyeneba logikuri 

operatori gaerTianeba (OR), meoris gadasaWrelad gamoric

xva (NOT) , xolo mesamisTvis gadakveTa (AND).(nax. 46) [3]

rastruli gamosaxulebis zeddeba

rogorc ukve aRvniSneT, rastrul gamosaxulebaSi erTi 

ujredi Seesabameba wertilovan obieqts, ujredebis rigi  – 

nax. 46. monacemebis veqtoruli modelis poligonis poligoneze 

zeddebis principuli sqema logikuri operatorebis gamoyenebiT: 

a. gaerTianeba; b. gamoricxva; g. gadakveTa.

+ =

qviSnari

Tixnari

+ =

qviSnari

Tixnari

+ =

qviSnari

Tixnari

a.

b.

g.

dagegmili
mSeneblobis
teritoria

geologiuri ruka
(an fena)

zeddeba
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xazebs, xolo ujredebis jgufi – poligonebs. rastruli 

fenebis zeddebisas maTi ujredebisTvis gamoiyeneba Sekrebis, 

gamoklebis, gamravlebis da gayofis operaciebi. es niSnavs, 

rom yvela wertilovan, xazovan da farTobul obieqtebs saw

yis fenebze unda hqondeT Sesabamisi koduri mniSvneloba.

magaliTisTvis warmodgenil 47-e naxazze WaburRilebis 

(wertilovani obieqti) aRmniSvnel piqselebs miniWebuli 

aqvs kodi 1 (nax 47. a), niadagis tipebis rukaze (Tematur fena

ze) qviSnars aRniSnavs kodi 5, xolo Tixnars - kodi 7. anali

zis amocanas warmoadgens ganisazRvros qviSnar niadagze 

arsebuli WaburRilebi. radgan am SemTxvevaSi Tixnari niadagi 

ar warmoadgens interesis sferos, SesaZlebelia moxdes ras-

tris reklasfikicia: rastrul gamosaxulebaze darCes mxo

lod qviSnaris aRmniSnveli kodebi, xolo yvela danarCens 

nax. 47. monacemebis veqtoruli modelis zeddebis principuli 

sqema (wertili poligonze): a. WaburRilebi (wertilovani fena), 

b. geologiuri ruka (fena), reklasificirebuli geologiuri 

ruka (fena) d., e. v. fenebis zeddeba.
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mieniWos mniSvneloba 0 (nax. 47, g). Tematuri fenebis kartog

rafiuli zeddebis Sedegi naCvenebia 47. d. naxazze.

aRsaniSnavia, rom Tu obieqtebs erTnairi ricxviTi ko-

debi mieniWeba sxvadasxva Tematur fenebze, dadebis Sede-

gebi sxva iqneba. 

rastruli monacemebis kartografiul zeddebas aqvs 

ramdenime aSkara upiratesoba:

•	gamosaxulebisTvis maTematikuri operaciebis gamoye

nebis SesaZlebloba.

•	monacemebis gaerTianebis da analizis sxvadasxva 

varianti.

•	rukis gamoyeneba cvladis saxiT sivrciTi modelebis 

asagebad saWiro formulebis Casawerad.

rastruli gamosaxulebis zeddebis Sedegebi damokide

bulia monacemebis garCevadobasa da masStabze. Sedegis fenis 

garCevadoba yovelTvis tolia yvela sawyisi fenis maqsimal-

uri garCevadobisa. mag. Tu erTiandeba monacemTa ori nak

rebi garCevadobiT 10 da 40 m. – Sedegis fenis garCevadoba 

toli iqneba 10 m-sa. aseT SemTxvevaSi, koreqtuli Sedegis 

misaRebad ukeTesia gaerTiandes pirveli fenis ujredebi 

ise, rom misi garCevadoba gaxdes meore fenis garCevadobis 

toli. gansakuTrebuli yuradReba unda mieqces zeddebis 

Sedegebis interpretirebas.

reliefis cifruli modelireba
reliefis cifruli modelireba geoinformatikaSi 

erT-erTi yvelaze mniSvnelovani, sasargeblo da imavdrou-

lad rTuli amocanaa. aseTi modelireba pirobiTad SeiZle-

ba or nawilad gaiyos:
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•	sakuTriv reliefis cifruli modelis Seqmna;

•	misi gamoyeneba.

reliefis cifruli modeli aris sivrciTi modeli, 

romelic adgilmdebareobis gamosaxvis klasikuri mode

lisgan - organzomilebiani rukisgan - simaRlis (an siRrmis) 

ganzomilebis arsebobiT gansxvavdeba. samganzomilebiani siv

rciTi modelebis agebisas gamoiyeneba gansxvavebuli meTodebi 

bunebrivi obieqtebis an movlenebis (fizikuri zedapirisTvis) 

da gamoTvliTi (socialur-ekonomikuri, statistikuri da 

sxv.) monacemebisTvis (abstraqtuli zedapirisTvis).

fizikuri modeli es aris statistikuri modelebis klasi, 

dafuZnebuli iseT ricxviT dakvirvebebs (rogor wesi werti-

lebSi), romelTa saSualebiT SesaZlebelia realuri zedapir-

is aRdgena. dedamiwis uwyveti zedapiris adeqvaturi modelis 

SeqmnisTvis, saWiro iqneboda aseTi wertilebis usasrulo 

raodenoba. magram arsebobs aseTi uwyveti zedapiris warmod-

genis saSualebebi monacemebis (wertilebis) sasruli raode-

nobis gamoyenebiT. es saSualebebi miekuTvneba geoinformacul 

modelirebas.

sxvanairad rom vTqvaT, reliefis cifruli modeli  - 

rcm (Digital Terrain Model – DTM, aseT models zogjer relie

fis simaRleebis cifrul modelsac uwodeben Digital Terrain 
Elevation Data-DTED) aris obieqtebis (zedapiris an reliefis) 

cifrulad warmodgenis saSualeba samganzomilebiani mona-

cemebi saxiT, romelsac ayalibebs simaRlis (siRrmis) niS-

nulebis simravle da sxva aplikantebi (Z koordinatebi) 

qselis regularul an araregularul kvanZebSi an hori-

zontalebis (izohifsebi, izobaTebi) an sxva izoxazebis 

Canawerebis erToblioba.
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reliefis cifruli modelis damuSaveba geografiuli 

informaciuli sistemebis Seqmnis pirvelive etapidan iwyeba. 

mas Semdeg SemuSavda Sesabamisi meTodologiebi da progra

muli algoriTmebi. bevr ganviTarebul qveyanas aqvs Seqmni-

li sakuTari teritoriis cifruli modeli da warmatebiT 

iyenebs samecniero-kvleviTi Tu praqtikuli amocanebis ga-

dasaWrelad.

rcm-s Seqmnis mravali xerxi da meTodi arsebobs. maTi sim-

ravlis miuxedavad rcm-s safuZveli mxolod oTxi tipisaa:

•	wertilebis araregularuli ganlageba;

•	wertilebis iseTi araregularuli ganlageba, romle-

bic reliefis struqturasTan arian dakavSirebuli;

•	velis struqturasTan mcired dakavSirebuli, xazis 

gaswvriv regularulad ganlagebuli wertilebi;

•	regularulad ganlagebuli wertilebi (sworkuTxe-

di, samkuTxedi an eqvskuTxedi regularuli qseli).

rcm-s safuZveli geografiuli informaciuli siste-

mebis TiTqmis yvela wyaro SeiZleba iyos (adgilmdebareobis 

geodeziuri da topografiuli agegma, aero da kosmosuri 

suraTebi, xmeleTis altimetriuli agegmva, hidrologiis 

obieqtebis (okeaneebi, zRvebi, tbebi wyalsacavebi) fskeris 

eqolotirebis monacemebi, myinvarebis radiolokaciuri 

agegma da sxv.). maTgan yvelaze xSirad topografiuli ruke-

bi da aerokosmosuri suraTebi gamoiyeneba.

topografiuli ruka rcm-s asagebad yvelaze moxerxe-

bulia. masze izoxazebis, simaRleebis niSnulebis, ara-

masStaburi wertilovani, xazovani da farTobuli (xramebi, 

kldeebi, karstuli obieqtebi, myinvarebi da sxv.) niSnebiT 

gadmocemulia rmc-s asagebad saWiro mTeli informacia. 
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meores mxriv, rukis naklovanebani rcm-s Seqmnisas misi sxva 

wyaroebiT Sevsebis saWiroebas warmoqmnis. aRniSnuli nak-

lovanebebis gamo 1:500 000 masStabze wvrili rukebi rcm-s 

safuZvlad ar gamoiyeneba. rac Seexeba distanciuri zondi-

rebis masalebs. maTi gamoyenebis wili, iseve rogorc geo-

grafiuli informaciuli sistemebis monacemebis wyaro, 

sul ufro izrdeba da rcm-s Seqmnisas igive naklovanebebiT 

xasiaTdeba, rac mocemulia monacemTa wyaroebSi.

rcm-is sizuste aris mniSvnelovani maxasiaTebeli, ro-

melic subieqturad fasdeba originali safuZlis an gadasaW-

reli amocanis saWiroebismixedviT

Tanamedrove geografiuli informaciuli sistemebis 

umravlesoba iyenebs rcm-s or tips:

•	rastruli modeliT warmodgenil rcm-s; 

•	araregularul triangulaciur qsels.

pirveli maTgani warmoadgens monacemebis rastrul mo

dels, romelzec mesame ganzomilebis saCveneblad rastris el-

ementebs (ujredebs) Rebaven ujredis centraluri wertilis 

simaRlis mixedviT garkveuli Skalis Sesabamisad. aseTi mode

lis upiratesoba misi kompiuteruli teqnikis saSualebiT 

damuSavebis siiolea. gis msoflio lideris kompaniis `esri~ 
(ESRI) gavleniT aseT rastrul gamosaxulebas yvelaze xSir-

ad „grids“ (Grid) uwodeben, xolo Tavad process  - „grind-

ings“. [64]

araregularuli triangulaciuri qseli (atq) rastruli 

modelis alternativaa da gacilebiT ufro xSirad gamoiye

neba sxvadasxva gis programuli uzrunvelyofebis mier. amis 

mizezi atq-s upiratesobaSi mdgomareobs: pirveli  upirate-

sobaa is, rom atq-Si wertilebis mdebareoba adaptirebulia 
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adgilmdebareobasTan. vake adgilebSi wertilebi ufro 

mcire raodenobiTaa, xolo mTianSi - ufro xSirad. amorCeuli 

wertilebi SeerTebulia pirdapiri monakveTebiT, romelTa Sig-

niT zedapiri rCeba brtyeli. zedapiri uwyvetia, xolo Tavad 

samkuTxedebi - urTierTdakavSirebuli. atq modelSi monace-

mebis struqtura ufro kompaqturia. (atq-s Semadgeneli asobiT 

wertili SesaZloa gridis aTasobiT wertils Seesabamebodes). 

meores mxriv atq-s Seqmna ufro rTuli amocanaa. xarisxiani atq 

moiTxovs racionalurad ganisazRvros wertilebis adgilmde-

bareoba, wertilebis samkuTxedebTan SeerTebis problema, aseve 

samkuTxedebs Soris zedapiris modelirebis sakiTxi.

aqt-s agebisTvis, pirveladi informaciis damuSavebis 

Semdeg saWiroa ganisazRvros kvanZebis sakmarisi raodenoba. 

aseve SeirCes zedapiris samkuTxedebad dayofis xerxi. amas-

Tan ukeTesia, Tu procesi ise ganxorcieldeba, rom miRebuli 

samkuTxedebi umeteswilad tolgverda iyos. 

triangulacia SeiZleba ganxorcieldes wertilebis 

erTmaneTs Soris manZilebis mowesrigebiT. am procesisTvis 

wertilebis yvela wyvili manZilebis zrdis mixedviT gamoTv

leba da xarisxdeba. uaxloesi wertilebis wyvilebi erTdeba 

xazebiT. procesi sruldeba, rodesac veRar xerxdeba verc 

erTi monakveTis Seqmna. Sedegad miiReba atq, romelic war-

modgenilia mravali maxvilkuTxa samkuTxediT.

triangulaciis meore meTodi, romlis gamoyenebac 

xdeba atq-s SeqmnisTvis delones triangulaciis saxeliTaa 

cnobili. masSi sami wertilisagan samkuTxedi yalibdeba 

maSin da mxolod maSin, Tu am samkuTxedis garSemo ar aris 

dayofis sxva wertilebi. delones meTodiT zedapiris dayo-

fisas TiToeuli wertili mdebareobs qselis raime kvanZTan - 
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magenerirebel wertilTan yvelaze axlos. aseTi xerxiT 

miRebul sazRvrebs tisenis poligonebs an voronovis poli-

gonebs uwodeben. delones triangulaciisas ori wertili 

erTdeba xaziT, Tu maT tisenis poligonebs aqvT saerTo saz-

Rvari. aseTi saxiT miiReba ufro zusti modeli. 

atq-s monacemebis Senaxvis ori ZiriTadi xerxi arse-

bobs. pirvel maTganSi - samkuTxedis xerxSi TiToeuli 

samkuTxedisTvis iqmneba atributuli Canaweri, romelic 

Seicavs unikalur nomers, sami wveros wertilis koordi-

natebs da momijnave samkuTxedebis nomrebs (nax. 48.a).

1
2

3
4

5

6

7 8

9 10

samkuTxedis # 7

wertilebis
koordinatebi

X Y Z7,1 7,1 7,1

X Y Z7,2 7,2 7,2

X Y Z7,3 7,3 7,3

momijnave samk. 1 5

momijnave samk. 2 9

momijnave samk. 3 4

wert. # 4

wertilebis
koordinatebi

X Y Z4 4 4

momij. wert. 8, 3, 5, 9

1

2

3

4

5

6
7

8
9

a. b.

nax. 48. araregularuli triangulaciuri qselis monacemebis  

Senaxvis principuli sqema. [37]-is mixedviT.
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meore, wertilebis xerxSi TiToeuli wertilis

Tvis inaxeba misi unikaluri nomeri, koordinatebi da im 

wertilebis nusxa, romlebTanac dakavSirebulia monakveTe-

biT, saaTis isris moZraobis mimarTulebiT (nax. 48. b). [37]

reliefis cifruli modelebis mniSvneloba
reliefis cifruli modeli, misi warmodgenis xerxis 

miuxedavad (rastruli Tu aqt) farTod gamoiyeneba geografi-

uli sivrciTi informaciis damuSavebaSi. aseTi modelebis 

saSualebiT gansazRvraven amaRlebul teritoriebs, fer-

dobebis daxrilobas, eqspozicias da sxv. reliefis cifruli 

modeliT martivadaa SesaZlebeli adgilmdebareobis specifi-

kuri ubnebis - mdinareTa auzebis, mwvervalebis, Rrmulebis 

identifikacia. samganzomilebiani gamosaxulebebi gansa-

kuTrebiT Zvirfasi masalaa gis analizis da samSeneblo 

praqtikuli amocanebis ganxorcielebisTvis: mSeneblobebis 

da komunikaciebis gayvanisTvis adgilis SerCevis, xedvis ana

lizis, moZraobis optimaluri marSrutis gansazRvrisTvis da 

sxv. relifis cifruli modelis gamoyenebiT axdenen aerokos-

mosuri suraTebis transformacias, ageben izoxazebiT gamo-

saxul reliefis rukebs, adgenen adgilmdebareobis profils 

da wyveten kartografiul-geodeziur sxva amocanebs. [37]

xedvis analizi
reliefis cifruli modeli xSirad gamoiyeneba xedvis ana-

lizisTvis. xedvis analizi aris zedamiwis zedapirze iseTi 

areebis gansazRvra, romelic gamoCndeba momxmareblis mier 

gansazRvruli wertilidan. xedvis areebis ganszRvris 

principiuli sqema mocemulia 49-e naxazze. masze dakvirebis 
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wertilia A, romlidanac mosCans yvela A1 wertili. Tu werti-

li A2 mdebareobs A1-A wertilebs Soris, igi xiluli iqneba A 

wertilidan, xolo Tu A2 wertili mdebareobs A1 wertilis 

miRma, igi A wertilidan ar gamoCndeba. wertilebis simrav-

les, romlebic sCans dakvirvebis wertilidan mxedvelobis 

ares, xolo xedvis matricis gamoTvlas da maT interpreta-

cias mxedvelobis aris gansazRvras uwodeben.

xedvis aris gamoTvla „gridebisa“ da atq-is Tvis TiTqmis 

ar gansxvavdeba erTmaneTisgan. orive SemTxvevaSi saboloo 

Sedegad xedvis ruka miiReba. xedvis ruka aqtiurad gamoi

yeneba sainJinro-saZiebo, (radio da teleanZebis mdebareobis 

gansazRvra da sxv.) TavdacviTi saqmianobis, garemosdacviTi 

proeqtebis ganxorcielebisas da sxv. 

zogierT gis programul uzrunvelyofaSi arsebobs dama

tebiTi barierebis gaTvaliswinebis saSualeba. xedvis aris 

analitikuri saSualebebi izrdeba, rodesac misi safuZveli 

reliefis cifrul modelTan SeTavsebuli aerokosmosuri 

suraTebia. [3] [64]

nax. 49. xedvis analizis principuli sqema.

A

A1 A1

A2 A2

A1-A
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sivrciTi interpolacia
interpolacias uwodeben ganzomilebis wertilebs So

ris atributebis mniSvnelobis Sefasebis miRebis process. 

Tu Sefaseba eZleva wertilebs, romelic moTavsebulia gan-

zomilebis aris miRma, aseT procesi - eqstrapolaciaa. mar-

tivad rom vTqvaT, geografiul informaciul sistemebSi 

interpolaciis daniSnulebaa Seavsos or wertilis monace-

mebs Soris Sualedi da amiT moaxdinos atributis uwyveti 

sivrciTi gavrcelebis modelireba. interpolacia aucile-

belia Semdeg situaciebSi:

•	rastruli gamosaxulebis transformacia;

•	adgilmdebareobis reliefis modelis gardaqmna.

•	calkeuli wertilebis nakrebis daxmarebiT uwyveti 

zedapiris modelirebisas.

amasTan erTad interpolacia Cveulebriv gamoiyeneba 

izohofsebis asagebad reliefis cifruli modelis calkeu-

li wertilebis mixedviT. Seqmnili geodeziuri agegmis an 

fotogrammetriis saSualebiT. umetes programul paketeb-

Si realizebulia interpolaciis ramdenime meTodi. 

interpolaciis lokaluri da globaluri  

meTodebi

Tu ganzomilebis yvela wertilis mimarT gamoiyeneba 

erTi da igive funqcia, interpolaciis aseT meTods uwode-

ben globalurs. Tu interpolacia gamoiyeneba Tanamimdev-

robiT, monacemebis mcirericxovani wertilebis mimarT, mas 

lokalur interpolacias uwodeben. aseTi xerxebiT miRebul 

lokalur zedapirebs, reliefis modelis formirebisTvis 

uTavseben mTel sakvlev ares. zedapiri, miRebuli globalu

ri interpolaciiT, rogorc wesi, ufro gluvia.
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wertilovani da miaxloebuli meTodebi

interpolaciis wertilovani meTodebis gamoyenebisas 

Sedegobrivi funqcia ganzomilebis wertilebSi iRebs igive 

mniSvnelobas, rogoric iyo interpolaciamde. miaxloebiTi 

meTodebis gamoyenebisas sawyisi da damuSavebuli mniSvne

lobebi ganzomilebis wertilebSi SeiZleba gansxvavdebodes. 

wertilovan meTodebs iyeneben im SemTxvevaSi roca ganzo-

milebebs aqvs Zalian maRali saimedoobis xarisxi. sawyisi 

monacemebis gaurkvevlobis SemTxvevaSi ufro xSirad miax-

loebul meTods mimarTaven.

gluvi da aragluvi meTodebi 

gluvi da aragluvi meTodebi gansxvavdebian Sedegobri-

vi funqciis (zedapiris) sigluvis xarisxiT. gluvi meTodebi 

gamoiyeneba gorak-borcviani reliefis modelirebisTvis. 

xolo aragluvi – didi daxrilobis ferdobebis, qedebis 

da velebis warmosadgenad. Tu sakvlev teritoriaze war-

modgenilia reliefis sxvadasxva formebi, interpolaciis 

meTodis gamoyenebisas saWiroa orive meTodis gamoyeneba.

deterministuli da albaTobis meTodebi

deterministuli meTodebi gamoiyeneba reliefis maRa-

li xarisxis maTematikuri modelis arsebobis SemTxvevaSi. 

radgan gamosaxuleba iSviaTad iqmneba, ufro xSirad gamoi-

yeneba albaTobis meTodi. romelic iZleva saSualebas gaiT-

valiswinon zedapiris formebis SemTxveviTi variaciebi.

qselebis analizi
rogorc aRvniSneT, geoinformatikaSi qselebs uwodeben 

mraval urTierTdakavSirebul xazovan obieqtebs, romelTa 

gaswvrivac SesaZlebelia raime resursis gadaadgileba. 
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geografiul informaciul sistemaSi qselebs SeiZleba 

hqondes ubralod sainformacio-sacnobaro funqcia. mag. Tun-

dac saSualo qalaqis infrastruqtura aTasobiT xazovan kom-

ponents (eleqtro da wyalmomarageba, sakanalizacio qseli, 

bunebrivi airiT uzrunvelyofa da sxv.) SeiZleba Seicavdes. 

aseTi meurneobis inventariazacia, ra Tqma unda mniSvnelovani 

saqmea, magram aranaklebi mniSvneloba aqvs qselebis analizsac 

(mag. igive eleqtrogadamcemi qselis datvirTvis gansazRvra 

an saniaRvre sistemis Sevsebis modelireba). 

qselis analizs iyeneben Semdegi tipuri amocanebis ga-

dasaWrelad:

•	qselis or mocemul wertils Soris optimaluri gzis 

monaxva (mag. umoklesi an naklebad xarjiani) – gzis 

monaxva;

•	qselis garkveuli nawilis romelime punqtisTvis mi-

wera – alokacia;

•	qselis yvela nawilis monaxva, romelic dakavSirebu-

lia garkveuli tipis obieqtebis mag. saqalaqo trans-

portis moZraobasTan – trasireba;

•	obieqtebis garemoze zemoqmedebis Sefaseba da obi-

eqtamde misaRwevad saWiro danaxarjebis gansaz-

Rvra – gravitaciuli modelireba. es meTodi farTod 

gamoiyeneba ekonomikuri, geografiuli da teqnikuri 

amocanebis gadasaWrelad. aseve qalaqdagegmarebisTvis.

•	qselis sxvadasxva wertils Soris manZilebis matri-

cis gamoTvla.

•	momsaxurebis arsebuli da dagegmili obieqtebis 

adgilmdebareobis gansazRvra da imavdroulad maTi 

miwera qselis Sesabamisi nawilisa - identifikacia-

alokaciis tipis modelireba.
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optimaluri gzis monaxvis amocana

optimaluri SeiZleba iyos umoklesi gza an gza, romelsac 

sWirdeba minimaluri dro. optimaluri gzis gaTvlisTvis ras-

trul modelisTvis gamoiyeneba mezobeli ujredebis analizi, 

xolo sxvadasxva dabrkolebebis modelireba xdeba Sesabamisi 

ujredebisTvis ufro didi mniSvnelobebis miniWebiT. op-

timaluri gzis SerCevisTvis iyeneben umciresi Rirebulebis 

kriteriums. sxvadasxva marSrutebis analizis SesaZlebloba 

mniSvnelovnad izrdeba veqtoruli monacemebis gamoyenebisas. 

kerZod, aseTi modeli saSualebas iZleva gaiTvaliswinon ti-

puri dabrkolebani (mag. satransporto sacobebi da sxv.).

marSrutis trasireba

trasireba gamoiyeneba erTmimarTulebiani (mag.wyalmo-

maragebis sistemebis) nakadebis analizisTvis. trasirebis 

gasakeTeblad Zalian mniSvnelovania nakadis mimarTulebis 

codna, romlis miTiTeba/gasazRvrac yvelaze xSirad monacem-

Ta bazis Seqmnis momentSi (acifvrisas) xdeba ubralod imaze 

yuradRebis miqceviT, rom misi rigiToba emTxveodes nakadis 

mimarTulebas. Sedegad marSrutis trasirebisas yovelTvis 

iqneba daculi mimarTuleba an nakadis mimarTulebiT an naka-

dis sawinaaRmdegod.

modeli „identifikacia – alokacia“

qselis analizis erTerTi amocanaa resursebis alokacia: 

Semavali da gamavali nakadebis modelirebis safuZvelze. 

Cveulebriv aseT modelSi qselis calkeuli ubnebi miewereba 

(miekuTvneba) uaxlos miwodebis centrs, romelic ganisaz-

Rvreba qseluri impendansis mniSvnelobis gaTvaliwinebiT.

momsaxurebis centris maqsimalur zona SeiZleba gani

sazRvros, masTan dakavSirebuli qselis ubnebis gaswvriv 

moTxovnis analizebiT. analizis Sedegad SeiZleba aRmoCndes 
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qselis iseTi ubnebi, romlebic ar xvdebian arsebuli cen-

trebis momsaxurebis zonaSi. am problemis gadasaWrelad 

SeiZleba sxva marSrutebze miwodebis Semcireba, an axali 

centris organizeba, misTvis optimaluri adgilmdebareo-

bis winaswari SerCeviT. [3] [1] [65]

modelireba da analizi geografiuli infor-
maciuli sistemebis saSualebiT  

(reziume)
zogjer gis proeqtis ganxorcieleba mxolod monacemTa 

bazis Seqmnas ukavSirdeba. aseT SemTxvevaSi monacemTa baza 

moicavs informacias geosistemis an misi romelime nawilis 

Sesaxeb da rogorc wesi, warmodgenilia sxvadasxva Tema-

tikis rukebiT, suraTebiTa da statistikuri Tu sxva saxis 

atributuli informaciiT. anu geografiuli informaci-

uli sistema ubralod afiqsirebs obieqturi realobis sag

nebs da movlenebs drois garkveul momentSi. magram aseTi 

viwro utilitaruli Sedegi ar aris geografiuli infor-

maciuli sistemis mTavari mizani. mis ZiriTadi upirate-

soba modelirebis da analizis SesaZleblobaa. mokled rom 

ganvazogadoT modelirebisa da analizis arsi, modelireba 

da analizi gamoavlens im movlenebs, struqturebs da pro-

cesebs, romelic xdeba geografiul garemoSi. aseTi proce-

sebis nawilis bunebrivad aRqma SeuZlebelia. geografiuli 

informaciis analizis Sedegad miiReba xarisxobrivad axali 

informacia, naTeli xdeba manamde ucnobi kanonzomierebani.

zogadad geoinformaciuli modelireba SeiZleba gani

sazRvros rogorc grafikuli obieqtebis modelirebis 

klasi, romelic dakavSirebulia monacemTa bazebTan da 
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moicavs modelirebs Semdeg 5 ZiriTad tips: grafikuli in-

formaciis gardaqmna (iwvevs grafikuli da cxriluri mona-

cemebis cvlilebas), cxriluri monacemebis gardaqmna (iwvevs 

grafikuli da cxriluri monacemebis cvlilebas), grafikuli 

informaciis erTi tipidan meoreSi gardaqmna (realuri sa-

myaros obieqtis an movlenis cifruli modelis ageba), grafi-

kuli obieqtebis ageba, redaqtireba an modifikacia sivrciT 

obieqtebs Soris urTierTobebis safuZvelze (grafikuli re-

daqtorebis gamoyenebis gareSe).

geoinformatikaSi modelirebis teqnologiis mixedviT 

gamoyofen Semdeg saxeebs: semanturi modelireba dakavSirebu

lia kodirebis da lingvistikuri uzrunvelyofis amoca-

nasTan. amitom gamoiyeneba informaciis Segrovebis etapze. 

pirveladi informacia rac ufro gansxvavebulia struqturis 

da Sinaarsis mixedviT, miT ufro metad dgas semanturi mo

delirebis saWiroeba.

invariantuli modelireba efuZneba mTlianad an nawilob

riv unificirebuli informaciis elementebs an struqturebs. 

invariantuli modelireba invidualuri modelirebisgan 

gansxvavebiT mniSvnelovanad amaRlebs Sromis nayofiere-

bas. aseTi modelirebis magaliTia fenebTan muSaoba: fenis 

maxasiaTeblebis cvlileba iwvevs mocemuli fenis yvela 

obieqtis cvlilebas.

geometriuli modelireba gulisxmobs obieqtebis geomet

riuli maxasiaTeblebis an agebulebis cvlilebas. igi gamoiye

neba maSin, rodesac saWiroa metruli monacemebis cvlileba.

evristikuli modelireba moicavs interaqtiul damuSave-

bas. igi dafuZnebulia monacemebis damuSavebis TiToeul 

nabijis Sedegad miRebuli Sedegebis eqspertul Sefaseba
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ze da monacemebis damuSavebis momdevno etapis Sesaxeb 

gadawyvetilebis miRebaze. evristikuli modeli saSuale-

bas aZlevs momxmarebels gaiTvaliswinos aratipuri obi-

eqtebis individualuri Tvisebebi.

informaciuli modelireba ukavSirdeba informaciuli 

modelebis Seqmnas da agebas. igi moicavs sxvadasxva formis in-

formaciis (mag. grafikulis an teqsturis) gardaqmnis xerxebs 

momxmareblis saWiroebisamebr. informaciuli modeli efeq-

turia mxolod winaswar SemuSavebuli integrirebuli infor-

maciuli safuZvlis da monacemTa bazis gamoyenebisas.

manZilis, perimetris da farTobis gazomvas Tvlian 

elemetarul analizad. aseTi gazomvebis Sedegebi yovel

Tvis miaxloebiTia, radgan mag. veqtorul monacemebSi nebi-

smieri mdore xazi aRiwereba sworxazovani monakveTebiT, 

xolo rastrulSi - yvela fizikuri obieqti gamoisaxeba 

ujredebis (piqselebis) nakrebiT.

rastrul monacemebTan muSaobisas or wertils Soris 

umoklesi manZilis gazomva SesaZlebelia erTerTi Semde-

gi xerxiT: wertilebs Soris gaivlos pirdapiri xazi da 

gamoiTvalos sworkuTxa samkuTxedis hipotenuza piTago-

ras Teoremis gamoyenebiT; daixazos koncentrirebuli 

wreebi toli nabijiT, Semdeg ki gaizomis am wrewiris ra-

diusebi, rastris ujredebis gverdebis sigrZeebis Sekre-

biT. sxvadasxva meTodiT Catarebuli gazomvebi rastrul 

gamosaxulebaze iZleva gansxvavebul Sedegebs. uzustoba 

izrdeba, rodesac mrudi gadis ara zustad ujredebis 

diagonalebze. perimetri rastrze ganisazRvreba ro-

gorc piqselebis gverdebis raodenoba, romelic Seadgens 

obieqtis sazRvrebs. analogiurad iTvleba obieqtis far-
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Tobi ganisazRvreba rogorc sazRvrebs SigniT moxvedrili 

ujrebis raodenoba.

veqtoruli monacemebisTvis gacilebiT martivia manZi

lebis, perimetris da farTobis gazomva, xolo misi Sedegebi - 

ufro zusti. manZilis gasazomad iTvlian koordinatebs Soris 

sxvaobas, veqtoruli obieqtis farTobis gamosaTvlelad obi-

eqts hyofen ramdenime martiv geometriul figurad, xolo 

Semdeg ajameben farTobebs. veqtoruli obieqtis perimetri 

gamoiTvleba sazRvris yvela segmentis sigrZeebis dajamebiT.

bufers uwodeben poligons, romelic garkveuli manZi

liT aris daSorebuli wertilidan, xazidan an poligonidan, 

anu buferuli zonis agebisas obieqtis garSemo iqmneba axali 

farTobuli obieqti. buferizaciis funqcia gamoiyeneba 

iseT kiTxvebze pasuxis gasacemad, romelic exeba obieqtebis 

urTierTganlagebas. zogjer saWiroa obieqtis garSemo 

ara erTi  – aramed ramdenime buferuli zonis ageba. aseT 

buferebs mravalfenian bufers uwodeben.

monacemTa bazaSi, garkveuli maxasiaTeblebis mixedviT mo-

nacemebis Zebnis operacias SekiTxvas (Enquiry) uwodeben. aseTi 

davaleba formirdeba momxmareblis mbms-Tan specifikuri enis 

gamoyenebis komunikaciisas. gis programuli uzrunvelyofaSi 

gamoiyeneba SekiTxvebis ena da SekiTxvebi nimuSis mixedviT. 

SekiTxvebis ganxorcielebisTvis SesaZlebelia damatebiTi 

operaciebis Catareba (mag. monacemebis dajgufeba, Sejameba 

saSualos gamoyofa da sxv.). SekiTxvebi SeiZleba daiyos 2 

kategoriad: sivrciTi SekiTxvebis damuSavebisTvis saWiroa 

monacemebis sivrciTi analizi. sivrciTi obieqtebis sakoor-

dinato an sxva monacemebis (mag. manZilis da sxv.) Zebna xor-

cieldeba sivrciTi SekiTxvebis mixedviT.



264

arasivrciTi SekiTxebisas gamoiyeneba mxolod obieq

tebis atributebi anu pasuxis formirebisTvis sakmarisia 

monacemTa bazaSi arsebuli Canawerebis gamoyeneba. xandaxan 

saWiroa ganisazRvros obieqtebi, romelic unda Seesabame

bodes ara erT, aramed ramdenime sivrciT da arasivrciT 

kriteriums. aseT SemTxvevaSi gamoiyeneba logikuri opera-

torebis (AND, NOT, OR da XOR) saSualebiT formirebuli 

SekiTxvebi.

rastrul monacemebSi garemos analizis funqciis gansa-

kuTrebuloba Tvisebaa Secvalos rastris ujredis mniSvnelo-

ba momijnave ujredebis TvisebebTan dakavSirebiT. erT-erTi 

aseTi tipis funqciaa filtracia. yvela filtrisTvis saerToa 

is, rom isini moicaven rastris ramdenime ujreds, xolo fil-

tris zomas da formas (mag. kvadratuli an wriuli) uTiTebs 

operatori. filtracias xSirad iyeneben klasificirebuli 

kosmosuri suraTebidan cifruli „xmauris“ mosacileblad. 

signalebis cifruli damuSavebis sferoSi filtrebs, romle-

bic gamoiyeneba xmauris CasaxSobad, uwodeben dabali sixSiris 

gamtar filtrebs, xolo filtrebs, romlebic gamoiyeneba kon-

turebis gamosakveTad, maRali sixSiris gamtar filtrebs an 

sazRvrebis gamagrebis filtrebs.

klasifikacia niSnavs gamosaxulebis yvela iseTi piqse-

lis gamoyofas da erT klasSi gaerTianebas, romelTac aqvT 

erTnairi speqtraluri struqtura. klasifikacia xSirad 

gamoiyeneba gamosaxulebis Semdgomi veqtorizaciis an gamo-

saxulebis xarisxis gaumjobesebisTvis. specialuri formis 

SekiTxvas, romlis Sedegadac yalibdeba axali gamosaxule-

ba rastris reklasifikacias uwodeben.

geoinformatikaSi ramdenime Tematuri fenis kombinacias 
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kartografiul zeddebas (Overlay) uwodeben. am rTul pro-

cesSi xSirad CarTulia rogorc grafika, ise - atributebi. 

yvelaze xSirad kartografiul zeddebis sam tips iyeneben: 

wertilebis poligonze zeddebas, xazebis poligonze zed-

debas da poligonis poligonze zeddebas.

reliefis cifruli modelireba geoinformaciuli mo

delirebis erT-erTi yvelaze mniSvnelovani, sasargeblo da 

imavdroulad rTuli amocanaa. aseTi modelireba pirobiTad 

SeiZleba or nawilad gaiyos: sakuTriv reliefis cifruli 

modelis Seqmna da misi gamoyeneba. reliefis cifruli 

modeli aris sivrciTi modeli, romelic adgilmdebareo-

bis gamosaxvis klasikuri modelisgan - organzomilebiani 

rukisgan  - simaRlis (an siRrmis) ganzomilebis arsebobiT 

gansxvavdeba. samganzomilebiani sivrciTi modelebis agebi-

sas gamoiyeneba sxvadasxva meTodebi bunebrivi obieqtebis 

an movlenebis (fizikuri zedapirisTvis) da gamoTvliTi 

(socialur-ekonomikuri, statistikuri da sxv.) monacemebis

Tvis. rcm-s Seqmnis mravali xerxi da meTodi arsebobs. maTi 

simravlis miuxedavad rcm-s safuZveli mxolod oTxi tipisaa: 

wertilebis araregularuli ganlageba; wertilebis iseTi 

araregularuli ganlageba, romlebic reliefis struq-

turasTan arian dakavSirebuli; velis struqturasTan 

mcired dakavSirebuli, xazis gaswvriv regularulad ganla-

gebuli wertilebi da regularulad ganlagebuli wertilebi 

(sworkuTxedi, samkuTxedi an eqvskuTxedi regularuli qseli). 

rcm-is sizuste aris mniSvnelovani maxasiaTebeli, romelic 

subieqturad fasdeba originali safuZvlis an im amocanis 

saWiroebis mixedviT, romeli amocanis gadaWrisTvisac iq

mneba igi.



266

Tanamedrove geografiuli informaciuli sistemebis 

umravlesoba iyenebs rcm-s or tips: rastruli modeliT 

gamosaxuli rcm warmoadgens monacemebis rastrul models, 

romelzec mesame ganzomilebis saCveneblad rastris ele

mentebs (ujredebs) Rebaven ujredis centraluri werti-

lis simaRlis mixedviT, garkveuli Skalis Sesabamisad. 

aseTi modelis upiratesoba misi kompiuteruli teqnikis 

saSualebiT damuSavebis siiolea. aseTi rastrul gamosa

xulebas yvelaze xSirad „grids“ uwodeben, xolo Tavad 

process - „grindings“

araregularuli triangulaciuri qseli (atq) ras-

truli modelis alternativaa da gacilebiT ufro xSi

rad gamoiyeneba. atq-s pirveli aseTi upiratesobaa is, rom 

atq-Si wertilebis mdebareoba adaptirebulia adgil

mdebareobasTan. vake adgilebSi wertilebi ufro mcire 

raodenobiTaa, xolo mTianSi - ufro xSirad. amorCeuli 

wertilebi SeerTebulia pirdapiri monakveTebiT, romelTa 

SigniT zedapiri rCeba brtyeli. zedapiri uwyvetia, xolo 

Tavad samkuTxedebi - urTierTdakavSirebuli. atq modelSi 

monacemebis struqtura ufro kompaqturia. aseTi modelis 

agebisTvis, pirveladi informaciis damuSavebis Semdeg 

saWiroa ganisazRvros kvanZebis sakmarisi raodenoba. aseve 

SeirCes zedapiris samkuTxedebad dayofis xerxi. amasTan 

ukeTesia, Tu procesi ise ganxorcieldeba, rom miRebuli 

samkuTxedebi umeteswilad tolgverda iyos. triangulacia 

SeiZleba ganxorcieldes wertilebis erTmaneTs Soris man-

Zilebis mowesrigebiT. am procesisTvis wertilebis yvela 

wyvili manZilebis zrdis mixedviT gamoiTvleba da xaris

xdeba. uaxloesi wertilebis wyvilebi erTdeba xazebiT.  
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procesi sruldeba, rodesac veRar xerxdeba verc erTi mo

nakveTis Seqmna. Sedegad miiReba atq, romelic warmodge-

nilia mravali maxvilkuTxa samkuTxediT.

triangulaciis meore meTodi, romlis gamoyenebac xdeba 

atq-s SeqmnisTvis delones triangulaciis saxeliTaa cnobi-

li. masSi sami wertilisagan samkuTxedi yalibdeba maSin da 

mxolod maSin, Tu am samkuTxedis garSemo ar aris dayofis 

sxva wertilebi. zedapiri iseT nawilebad iyofa, romelSic 

TiToeuli wertili mdebareobs raime qselis kvanZis - mage-

nerirebeli wertilTan yvelaze axlos. aseTi xerxiT miRe-

bul sazRvrebs tisenis an voronovis poligonebs uwodeben. 

delones triangulaciisas ori wertili erTdeba xaziT, maT 

tisenis poligonebs aqvT saerTo sazRvari. aseTi saxiT miiReba 

ufro zusti modeli.

atq-s monacemebis Senaxvis ori ZiriTadi xerxi arsebobs. 

pirvel maTganSi - samkuTxedis xerxSi - TiToeuli samkuTxedis-

Tvis iqmneba atributuli Canaweri, romelic Seicavs unikalur 

nomers, sami wveros wertilis koordinatebs da momijnave 

samkuTxedebis nomrebs. meore - wertilebis xerxSi TiToeuli 

wertilisTvis inaxeba misi unikaluri nomeri, koordinatebi 

da im wertilebis nusxa, romlebTanac dakavSirebulia mon-

akveTebiT, saaTis isris moZraobis mimarTulebiT.

reliefis cifruli modeli xSirad gamoiyeneba xedvis ana-

lizisTvis. xedvis analizi aris zedamiwis zedapirze iseTi 

areebis gansazRvra, romelic gamoCndeba momxmareblis mier 

gansazRvruli wertilidan. wertilebis simravles, romle-

bic sCans dakvirvebis wertilidan mxedvelobis ares, xolo 

xedvis matricis gamoTvlas da maT interpretacias mxed

velobis aris gansazRvras uwodeben.
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interpolacias uwodeben ganzomilebis wertilebs Soris 

atributebis mniSvnelobis Sefasebis miRebis process. Tu 

Sefaseba eZleva wertilebs, romelic moTavsebulia ganzo

milebis aris miRma, aseT procesi - eqstrapolaciaa. in-

terpolacia aucilebelia Semdeg situaciebSi: rastruli 

gamosaxulebis transformacia, adgilmdebareobis relie

fis modelis gardaqmna, calkeuli wertilebis nakrebis dax-

marebiT uwyveti zedapiris modelirebisas. Tu ganzomilebis 

yvela wertilis mimarT gamoiyeneba erTi da igive funqcia, 

interpolaciis aseT meTods uwodeben globalurs. Tu in-

terpolacia gamoiyeneba TanamimdevrobiT, monacemebis mcire

ricxovani wertilebis mimarT - mas lokalur interpolacias 

uwodeben. interpolaciis wertilovani meTodebis gamoyenebi-

sas Sedegobrivi funqcia ganzomilebis wertilebSi iRebs 

igive mniSvnelobas, rogoric iyo interpolaciamde. miaxloe-

biTi meTodebis gamoyenebisas sawyisi da damuSavebuli mniSvn-

elobebi ganzomilebis wertilebSi SeiZleba gansxvavdebodes. 

interpolaciis gluvi meTodebi gamoiyeneba gorak-borcviani 

reliefis modelirebisTvis. xolo aragluvi – didi daxrilo-

bis ferdobebis, qedebis da velebis warmosadgenad. Tu sakvlev 

teritoriaze warmodgenilia reliefis sxvadasxva formebi, 

interpolaciis meTodis gamoyenebisas saWiro orive meTodis 

gamoyeneba. deterministuli meTodebi gamoiyeneba reliefis 

maRali xarisxis maTematikuri modelis arsebobis SemTxvevaSi. 

radgan aseTi gamosaxuleba iSviaTia, ufro xSirad gamoiyeneba 

albaTobis meTodi, romelic iZleva saSualebas gaiTvaliswi-

non zedapiris formebis SemTxveviTi variaciebi.

qselis analizs iyeneben Semdegi tipuri amocanebis 

gadasaWrelad: qselis or mocemul wertils Soris opti
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maluri gzis monaxva (mag. umoklesi an naklebad xarji-

ani)  – gzis monaxva; qselis garkveuli nawilis romelime 

punqtisTvis miwera – alokacia; qselis yvela nawilis monax-

va, romelic dakavSirebulia garkveuli tipis obieqtebis 

mag. saqalaqo transportis moZraobasTan. – trasireba; obi-

eqtebis garemoze zemoqmedebis Sefaseba da obieqtamde mi

saRwevad saWiro danaxarjebis gansazRvra – gravitaciuli 

modelireba (es meTodi farTod gamoiyeneba ekonomikuri, 

geografiuli da teqnikuri amocanebis gadasaWrelad. aseve 

qalaqdagegmarebisTvis.); qselis sxvadasxva wertils Soris 

manZilebis matricis gamoTvla. momsaxurebis arsebuli 

da dagegmili obieqtebis adgilmdebareobis gansazRvra 

da imavdroulad maTi miwera qselis Sesabamisi nawilisa  - 

identifikacia-alokaciis tipis modelireba.

sakontrolo SekiTxvebi X TavisTvis
•	ra ZiriTadi gansxvavebaa geografiul informaciul  

da sxva sistemebs Soris?

•	 mokled CamoayalibeT geoinformatikuli modelirebis 

da analizis arsi.

•	 CamoTvaleT geoinformaciuli modelirebis 5 ZiriTadi 

tipi.

•	ras niSnavs semanturi modelireba?

•	ras niSnavs invariantuli modelireba?

•	ras niSnavs geometriuli modelireba?

•	ras niSnavs evristikuli modelireba?

•	ras niSnavs informaciuli modelireba?

•	romlebia geoinformaciuli analizis elementaruli 

saxeebi?
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•	aRwereT manZilebis gazomvis xerxebi rastruli gamo-

saxulebisTvis.

•	aRwereT perimetris da farTobis gazomvis xerxebi 

rastruli gamosaxulebisTvis;

•	aRwereT manZilebis gazomvis xerxi veqtoruli gamo-

saxulebisTvis.

•	aRwereT perimetris da farTobis gazomvis xerxebi 

veqtoruli gamosaxulebisTvis.

•	rogoria gazomvebis sizuste TiToeuli modelisTvis 

da romels mianiWebT upiratesobas meti sizustis mi

saRebad?

•	ra aris buferuli zona da rodis aris saWiro mode

lirebis am saxeobis gamoyeneba?

•	ras uwodeben SekiTxvas? 

•	ras niSnavs sivrciTi da arasivrciTi SekiTxvebi?

•	ras niSnavs filtracia da rodis mimarTaven mas?

•	mokled aRwereT klasifikaciis da reklasifikaciis 

procesi.

•	ras uwodeben kartografiul zeddebas?

•	CamoTvaleT yvelaze xSirad gamoyenebuli zeddebis 

tipebi.

•	mokled aRwereT wertilis poligoneze zeddebis, 

xazis poligonze zeddebis da poligonis poligonze 

zeddebis procesi veqtoruli modelisTvis.

•	mokled aRwereT zeddebis procesi rastruli mode

lisTvis.

•	ras uwodeben reliefis cifrul models?

•	ramdeni tipis safuZveli SeiZleba hqondes reliefis 

cifrul models? 
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•	CamoTvaleT reliefis cifruli modelebis wyaroebi. 

romeli maTgania yvelaze ukeTesi?

•	ras uwodeben reliefis cifruli modelis sizustes?

•	  mokled aRwereT rastruli modeliT warmodgenili 

reliefis cifruli modeli.

•	  ra upiratesoba aqvs araregularul triangulaciur 

qsels rastrul modelTan SedarebiT?

•	mokled aRwereT araregularuli triangulaciuri 

qselis Seqmnis procesi.

•	ra mniSvneloba aqvs reliefis cifrul models praq-

tikuli gamoyenebisTvis?

•	  ras niSnavs xedvis analizi da rogor xdeba misi mode

lireba?

•	ras uwodeben interpolacias da eqstrapolacias?

•	CamoTvaleT interpolaciis meTodebi.

•	CamoTvaleT qselis analizis saxeebi da mokled aR-

wereT TiToeuli maTgani.
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XI Tavi. geografiuli informaciuli sistemebis 

gamosasvleli monacemebi

gis proeqtis ganxorcielebis bolo etapi - miRebuli 

Sedegebis gamosaxvaa. xSirad gamosasvleli monacemebi ana

lizis ganxorcielebiT miRebul axal monacemebs gadmoscems. 

geografiuli informaciuli sistemis gamosasvleli mona-

cemebi umetes SemTxvevaSi kartografiuli gamosaxulebiT - 

rukiTaa warmodgenili. xolo ufro iSviaTad cxrilebisa da 

sxva tipis monacemebiT.

rukebis Sedgenis da gaformebis teqnologia geoinforma

tikis interesebis sferos naklebad miekuTvneba. realurad 

amis saWiroebac ar dgas: rukasTan dakavSirebiT nebismieri 

sakiTxi kartografias karga xania detalurad aqvs damuSave

buli. gis momxmareblis mxridan saWiroa mxolod maTi kargad 

Seswavla da koreqtulad gamoyeneba. koreqtulad gamoyeneba 

gulisxmobs tradiciuli kartografiuli meTodis SeTavsebas 

gis programul produqtebsa da teqnikur SesaZleblobebTan. 

saukuneebis ganmavlobaSi xeliT Sedgenili rukebi imde-

nad ostaturad gadmoscemdnen informacias, rom zogierTi 

ruka xelovnebis nimuSadac ki iTvleba. geografiuli informa

ciuli sistemebis ganviTarebis pirvel etapze swored gamosax-

vis SezRuduli SesaZleblobebis (magaliTisTvis ixileT nax.3, 

gv. 44) gamo bevri kartografi uars ambobda rogorc geografi-

ul informaciuli sistemebze, ise zogadad eleqtronul kar-

tografiaze da muSaobas tradiciuli meTodebiT agrZelebda. 

dRes informatikis arnaxulma progresma bevrad gaaumjobesa 

gamosaxvis SesaZleblobani. magram rukaTSedgenis procesSi 

kvlav rCeba zogierTi sakiTxi, romelic isev kartografis  - 

gis momxmareblis kompetenciazea damokidebuli.
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tradiciuli kartografiisgan gansxvavebiT gis gamosas

vleli monacemebi SeiZleba iyos mudmivi da droebiTi. pirvel 

maTgans miekuTvneba myar (qaRaldi da sxv.) masalaze nabeWdi 

originalebi an eleqtronul-magnitur Semnaxvel mowyobi-

lobaze gadatanili (xangrZlivi SenaxvisTvis) eleqtronuli 

gamosaxulebebi. droebiTi - esaa monitoris an proeqtoris 

saSualebiT sademonstraciod, redaqtirebisTvis an sxva 

miznebiT gamosaxuli monacemebi. gamosasvleli monacemebi aseve 

iyofa adamianze orientirebul da manqanaze orientirebul 

monacemebad. adamianze orientirebuli gamosasvleli mona-

cemebi, rogorc misi dasaxelebidanac naTlad sCans, adamianis 

mier moxmarebisTvisaa gankuTvnili, xolo manqanaze orien-

tirebuli monacemebi - monacemebis cifruli formatiT kom-

piuterul-teqnikuris saSualebebiT SenaxvisTvis. [13]

kartografiuli gamosasvleli  
monacemebi

tradiciul kartografiaSi rukis Sedgenis procesi 

rTuli procedura iyo, romelSic CarTuli specialistebis 

raodenoba rukis sididis, masStabisa da Sinaarsis mixedviT 

ganisazRvreboda. Tavad procesi oTxi ZiriTadi etapisagan 

Sedgeboda:

saredaqcio -mosamzadebeli samuSaoebi;

Sedgenis originalis damzadeba;

rukis momzadeba gamocemisTvis;

rukaTa gamocema.

saredaqcio-mosamzadebeli etapis mizani rukis programis 

anu im dokumentis Sedgena iyo, romelic rukis daniSnulebis 

Sesabamisad gansazRvravda Sinaars, meTodur miTiTebebs da  
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rukis saavtoro originalis Seqmnis teqnologiur geg-

mas. saavtoro originaliT aRiniSneboda iseTi Sinaarsis 

xelnaweri ruka, rogoric gamocemis dros unda yofiliyo. 

saavtoro originali, cxadia grafikuli gaformebis mxriv 

Camouvardeboda saboloo Sedegs, magram igi Sinaarsobri

vad srulyofili produqti iyo, anu gamocemis procesSi 

ucvleli rCeboda. rukis redaqtori an redaqtorTa jgufi 

saqmeSi saavtoro originalis Sedgenisas erTveboda da 

process bolomde xelmZRvanelobda. 

saredaqcio-mosamzadebeli etapis warmatebiT dasru

lebis Semdeg xdeboda rukis Sedgenis originalis Seqmna. 

Sedgenis originali mzaddeboda rukis gamosacemi masSta-

biT, gamosaxavdnen rukis Sinaarsis yvela elements pirobiTi 

niSnebiT, obieqtebs awerdnen saxelwodebebs da aformebdnen 

rukis gare CarCos. procesis paralelurad specialur Jur-

nalSi, furmuliarSi, aRnusxavdnen mTel samuSaos process 

(ra saxis samuSao iyo Sesrulebuli, rogori kartografi-

uli masala gamoiyenes da a.S.). misi saSualebiT ganisaz-

Rvreboda rukis Sedgenis xarisxi. 

Sedgenis originali saboloo produqti ar iyo. misgan 

ar xdeboda rukis uSualo gamocema (beWdva). Sedgenis origi-

nalisgan mzaddeboda rukis gamocemis originali, romelic 

iyo Sedgenis originalis zusti asli, oRond Sesrulebu-

li maRali xarisxiT, damtkicebuli pirobiTi niSnebiT da 

vargisi - poligrafiuli wesiT gamocemisTvis. 

aseTi, rukis gamocemis originalidan mzaddeboda ukve 

sabeWdi formebi, Semdeg xdeboda am formebis koreqtu

ra, sabeWd dazgaze beWdavdnen sasinj egzemplars, da Tu 

sasinj egzemplarze ar gamovlindeboda raime xinji - Sem-
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deg iwyeboda ukve rukis tiraJis beWdva anu rukaTa gamo-

cema. [29] [30]

warmodgenili rukaTaSedgenis da gamocemis procesi ga

martivebuladaa motanili. masSi, ra Tqma unda, teqnikuri 

niuansebi: mag. saredaqcio mosamzadebeli samuSaos dros ga

moyenebuli ZiriTadi, damatebiTi da damxmare masalebis 

sistematizacia da analizi ar aris mocemuli, arc rukaT-

Sedgenis xerxebi (rukis Sinaarsis gadaReba ujredebis, 

episkopis, diaskopisa da optikuri pantografis, fotomeqani

kuri da eleqtronuli xerxebiT) Tu sxva teqnikuri detale-

bi, radgan Cveni mizani tradiciuli teqnologiis gacnoba ar 

aris. mocemuli masala ki, vfiqrobT, sakmarisia rukaTSedge-

nis da gamocemis teqnologiis sirTulis demonstraciisTvis. 

Tanamedrove eleqtronuli kartografiis da geografiuli 

informaciuli sistemebis wyalobiT aseTi teqnikuri pro-

cedurebi mniSvnelovnad gamartivebulia. xazs vusvamT, teq

nologiuri procedurebia gamartivebuli  - geografiuli 

informaciuli sistemis gamosasvleli monacemebis momzadebi-

sas srulad unda iyos daculi rukaTSedgenis principebi.

geografiuli informaciuli sistemebis saSualebiT Se

saZlebelia Sesabamis TavSi ganxiluli mravali Tematikis, 

Sinaarsis da masStabis rukebis Sedgena. Tumca rukaTa Sed-

genisas, maTi gansxvavebis miuxedavad gamoiyeneba erTiani 

tradiciuli kartografiuli meTodologia, romlis dar-

Rvevac xSirad iwvevs Tavad rukis, rogorc informaciis kom-

paqturad gadmocemis Tu sxva Zvirfasi Tvisebebis dakargvas, 

misi SemecnebiTi SesaZleblobebis dakninebas.

tradiciul kartografiaSi rukaTa Sedgena monacemebis 

moZiebiT iwyeba. procesi konceptualurad gis proeqtis  
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Sedgenis analogiuria, amitom qvemoT gamovarCevT mxolod 

zogierT sakvanZo sakiTxs, romelTa codnac gis momxmareblis

Tvis iqneba minimaluri safuZveli sworad ganaxorcielos 

geografiuli informaciuli sistemis gamosasvleli monace-

mebis organizacia.

rukis Sedgenisas pirvel rigSi qmnian geografiul safuZ-

vels, romelzedac Semdgom daaqvT Tematuri informacia. 

geografiuli safuZvlis aucilebeli elementebia: sakoor-

dinato baza, hidrografia (sanapiro zolis CaTvliT), gzebi, 

dasaxlebuli punqtebi da sazRvrebi. zogierTi Tematuri 

rukis Sedgenisas aucilebeli komponentia aseve reliefi. 

[66]

Semdegi etapia legendis Sedgena. legendis Sedgena 

gulisxmobs kartografirebadi movlenis ama Tu im for-

miT klasifikacias, gradaciis niSnebis saxeobis da zomis, 

ferTa gamis, fonis feris, teqsturi monacemebis Sriftis 

da zomis gansazRvras. gis komerciuli programuli uzrun-

velyofis umetesobas gaaCnia legendis avtomaturi Seqmnis 

funqcia. momxmareblis saqme mxolod gradaciebis logiku

ri sidideebis miTiTebaa.

tradiciuli meTodiT rukaTSedgenis sakvanZo procesi 

Sinaarsis elementebis SeTanxmebaa. Sinaarsis elementebis 

SeTanxmeba warmoadgens sxvadasxva geografiuli kanonzo

mierebis da urTierTkavSiris (zonaluri, hifsometriuli, 

landSafturi da sxv.) gaTvaliswinebis -, agreTve Sinaarsis, 

elementebis sazRvrebis, bunebrivi mijnebis da struqtu-

ruli xazebis gaswvriv Sejerebis process.

Sinaarsis elementebis SeTanxebis procesi geoinformati-

kaSi Tematuri fenebis SejerebiT gamoixateba. geografiuli 
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informaciuli sistemebis gamoyenebiT xSirad xorcieldeba 

Semdegi saxis Sejereba - damTxveva:

•	geografiuli safuZvlis calkeuli elementebis Se-

jereba;

•	Tematuri Sinaarsis safuZvlis da elementebis Se-

jereba;

•	erTi saxis elementebis Sejereba (erTi Tematuri fe-

nis farglebSi);

•	Tematuri Sinaarsis sxvadasxva elementebis Sejereba 

(sxvadasxva fenebze);

•	sxvadasxva rukebis Sejameba rukaTa seriis an atla

sebis farglebSi. [43]

kartografiuli gamosaxuleba - ruka, misi Sedgenis 

xerxis da meTodis miuxedavad, unda iyos kiTxvadi, analizi

rebadi da interpretirebadi. masze ar unda moTavsdes 

iseTi obieqti, romelic umniSvneloa an nebismieri formiT 

gadafaravs an Seamcirebs ZiriTadi Sinaarsis gamoxatvis 

xarisxs.

rukis dizaini SeiZleba umartivesidan urTulesamde ic

vlebodes, magram amisda miuxedavad struqtura unda logiku-

rad, iseTnairad aigos, rom zustad gadmosces Temis Sinaarsi. 

rukis Sedgenis pirveli etapia rukis tipis, masze gamosasaxi 

obieqtebis da saerTo saxis SerCeva. Semdeg gansazRvraven 

ama-Tu im simboloTa nakrebs (ferebi, xazis sisqe da sxv.), 

romelic gamoyenebuli iqneba rogorc geometriuli, ise 

ricxviTi monacemebis gamosaxvisas. grafikuli simboloe-

bis parametrebi (zoma, orientacia, feri da sxv.) unda iyos 

garCevadi, xolo formebi - amocnobadi. geografiuli infor-

maciuli sistemis saSualebiT gansakuTrebuli yuradReba  
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warwerebs unda mieqces. garda kartografiuli wesebisa, gis 

programuli produqtebis did nawilSi xSirad iCens Tavs 

Semdegi problema: monacemebis droebiTi gamosaxvisas (mag. 

monitorze) yvelaferi koreqtulad Cans, magram Semdeg, myari 

originalis Seqmnisas obieqtebi - pirobiTi niSnebi da maTi aR

mweri warwerebi an daSorebulia, an erTmaneTs faravs, an ise ar 

aris Sexamebuli, rogorc monitorze Canda. (nax. 50) amis mizezi 

xSirad teqnikuri sakiTxia. anbanuri simboloebis gamosaxvis 

principi monitorze da sabeWd mowyobilobaze (mag. printer-

ze) gansxvavdeba. amitom Cndeba xSirad obieqts da warwerebs 

Soris daSoreba, gadafarva da sxv. kompiuteris programuli 

saSualebebisTvis faqtiurad standartad qceuli laTinuri 

(inglisuri) anbanis nacvlad erovnuli anbanuri simboloe-

bis gamoyenebisas, zogjer nabeWd originalze gaurkveveli 

simboloebi isaxeba. amitom anbanuri simboloebis (Srifti) 

Tavsebadoba sayuradRebo Temaa.

analogiuri problemebi Cndeba ferebTan muSaobisas. 

monitorze erTi feris gradaciiT miRebuli gansxvavebuli 

obieqtebi nabeWd versiaSi SeiZleba erTi feriT iyos warmod

nax. 50. 1:50 000 zogadgeografiuli rukis fragmenti, tipuri  

Secdoma - warwerebis gadafarva (masStabi daculi ar aris).
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genili. mizezi - umetes SemTxvevaSi sabeWdi mowyobilobis 

arasakmarisi teqnikuri SesaZleblobaa gamosaxos feris mra-

vali gradacia. gamosavali orive SemTxvevaSi (warwerebis da 

ferebis cdomileba) erTia: rukis nawils beWdaven konkre-

tuli modelis sabeWd mowyobilobaze da miRebuli Sede-

gebis mixedviT axdenen mTeli gamosaxulebis redaqtirebas.

geografiuli informaciuli sistemis gamosasvleli mo-

nacemebis figurebis zomebi da xazebis sisqe unda akmayofi

lebdes garkveul moTxovnebs. xazebis SemTxvevaSi adamianis 

Tvals aqvs unari gaarCios 0,02 -0,03 mm sisqis Savi izoli-

rebuli xazi. Tanamedrove aparatuli SesaZleblobebiT 

aseTi maCvenebeli rTuli misaRwevia, xolo minimaluri 

zRvruli sisqis arCevam, SesaZloa gamosaxulebis xarisxze 

iqonios gavlena. feradi xazis gamoyenebisas rac ufro naTe-

lia feri  - miT ufro meti unda iyos sisqe. winaaRmdeg Sem-

TxvevaSi gamosaxuleba rTulad gasarCevi iqneba. obieqtis 

zomebi ufro mniSvnelovania ormagi xazebis gamoyenebisas: 

TeTr fonze gavlebul ormag xazs adamiani erT mTlianad 

aRiqvams Tu maT Soris manZili 0,18 mm-ze naklebia. 

figurebis minimaluri zoma garCevadobis mxriv ar unda 

iyos 0,3-0,4 mm ze naklebi. igive minimaluri zRvaria kon-

turebisTvis. obieqtebis garCevadobaze moqmedebs geografi-

uli garemocvac (gamosasaxi foni). magaliTad kunZulebis 

gamosaxva SeiZleba patara wertilebiT moxdes, radgan cisfer 

fonze isini mainc kargad garCevadi iqneba.

rukis SigniT ganlagebul Strixovan aRniSvnebs rukis 

grafikul datvirTvas uwodeben. rac ufro srulia rukis 

Sinaarsi, miT ufro metia misi grafikuli datvirTva. zedme-

ti grafikuli datvirTvis gamo ruka cudad ikiTxeba, amitom  



280

meorexarisxovani elementebi minimalurad unda iyos gamo-

saxuli. [29]

geografiuli informaciuli sistemis saSualebiT rukis 

Sedgenisas gasaTvaliswinebelia Semdegi faqtorebi:

•	rukis daniSnuleba;

•	realizmi;

•	xelmisawvdomi monacemebi;

•	miznobrivi auditoria;

•	gamoyenebis pirobebi;

•	aparatul-teqnikuri SesaZleblobebis zRvari.

rukis daniSnulebis gansazRvris erT-erTi aspeqtia ar-

sebiTi amocana, romelmac unda gadmosces rukaze gamosasaxi 

informaciis buneba. rukis daniSnulebis kidev erTi aspeq-

tia - ergonomikuli amocana, romelic gansazRvravs ara 

ufro „ra“ unda iyos rukaze gamosaxuli, ara ufro metad 

„rogor“.

kartografiuli dizainis meore mniSvnelovani faqto-

ria realizmi, romelic gulisxmobs ganxorcielebuli ana-

lizis sirTulis miuxedavad, swored gadmoices TiToeuli 

teritoriis individualuri Tvisebebi.

mesame faqtori - xelmisawvdomi monacemebi (Available Data). 
gis monacemTa baza uamrav monacems Seicavs. maTi yvelas 

pirdapir gamosaxva SeuZlebeli da miuRebelia. magaliTad 

Tu monacemTa bazaSi aris 100-ze meti kategoriis monacemi, 

igive ferTa gradaciiT gamosaxva daarRvevs rukaTSedgenis 

zemoTxsenebul princips (rukaze feri unda iyos iolad 

amocnobadi). aseT SemTxvevaSi SesaZloa saWiro gaxdes dama

tebiTi analizis Catareba rukaze gamosasaxi obieqtebis 

dajgufeba-klasifikaciis mizniT. 
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miznobrivi auditoria Tavisebul gavlenas axdens ru-

kaTSedgenis procesze. mag. Tu ruka arakvalificiuri mom

xmareblisTvisaa gankuTvnili - maSin rukis Sedgena ise unda 

ganxorcieldes, rom aseTma momxmarebelma iolad da rac 

mTavaria sworad aRiqvas rukis saSualebiT gadmocemu

li informacia. Tu rukis samizne auditoria gamocdili 

momxmarebelia, maSin rekomendirebulia monacemebis iseTi 

doziT ganTavseba - rukis mkiTxvelma saWiroebis SemTxveva-

Si miiRos damatebiTi informacia.

gamoyenebis pirobebis faqtori niSnavs rukis iseTi saxiT 

momzadebas, rom igi maqsimalurad moxerxebuli iyos gamo

yenebisTvis. (mag. myari versiis gamoyenebis pirobebia savele, 

samagido da sxv. cifruli versiisTvis - raime konkretul 

programul-aparatul sistemasTan Tavsebadoba).

gamosasvleli monacemebis kartografiuli dizainis 

gansazRvris bolo faqtoria gamoyenebuli aparatul-teq

nikuri SesaZleblobebis zRvari. garda zemoTxsenebuli 

SesaZlo teqnikuri uzustobebisa, teqnikuri SesaZleblo-

bebisTvis gasaTvaliswinebelia maqsimaluri garCevadoba 

da sxva. [13]

 
arakartografiuli gamosasvleli  

monacemebi
rukis garda geografiuli informaciuli sistemis gamo-

sasvleli monacemebi SeiZleba arakartografiuli saxiT iyos 

warmodgenili. zogjer saWiroa, rom monacemebis analizis 

Sedegebs grafikebis an diagramebis saxe hqondes. grafikebis 

yvela ufro farTod gavrcelebuli tipebia:
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•	sveturi diagrama;

•	seqtoruli diagrama;

•	gafantvis diagrama;

•	histograma;

•	sxv.

sveturi diagrama gamoiyeneba sxvadasxva tipis obieq

tebis atributuli monacemebis gansxvavebis ilustraciis

Tvis. (mag. drois mixedviT miwebis gamoyenebis efeqturoba 

qalaqis, gareubnis da soflis teritoriaze).

seqtoruli diagrama warmoadgens seqtorebad dayofil 

wres da gamoiyeneba raime proporciis naTeli ilustri

rebisTvis (mag. qveynis qalaqis, gareubnis da soflis mo-

saxleobis procentuli wili).

gafantvis diagrama gamoiyeneba imisTvis, rom aCvenon 

rogoraa damokidebuli erTi atributuli monacemi meo-

reze (mag. mosavali sasuqis saxeobaze.).

histogramebi axasiaTeben atributuli informaciis 

mniSvnelobebis ganawilebas sxvadasxva diapazonebSi. (mag. 

damwyebi da saSualo skolebis, kolejebis da umaRles sas-

wavleblebSi moswavleTa procentuli raodenoba).

xandaxan momxmarebels sWirdeba daiTvalis iseTi statis-

tikuri Sefasebebi, rogoricaa saSualo, mediana, dispersia, 

standartuli gadaxra, atributis minimaluri da maqsimalu

ri mniSvneloba da sxv. am informaciis warmodgena SeiZleba 

cxrilebis da angariSebis saxiT. (mag. rukis legendaSi pro-

centuli cxrilis saxiT warmodgenili monacemebi). iseve 

rogorc kartografiul meTodSi, yvela aseTi monacemi unda 

iyos iolad gasagebi, kompaqturi da miznobriv auditori-

aze morgebuli. [1] [3]
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geografiuli informaciuli sistemebis  
gamosasvleli monacemebi 

 (reziume)
gis gamosasvleli monacemebi SeiZleba iyos mudmivi da 

droebiTi. pirvel maTgans miekuTvneba myar (qaRaldi da sxv.) 

masalaze nabeWdi originalebi an eleqtronul-magnitur Sem-

naxvel mowyobilobaze gadatanili (xangrZlivi SenaxvisTvis) 

eleqtronuli gamosaxulebebi. droebiTi gamosasvleli mo-

nacemebi esaa monitoris an proeqtoris saSualebiT sademon-

straciod, redaqtirebisTvis an sxva miznebiT gamosaxuli 

monacemebi. gamosasvleli monacemebi aseve iyofa adamianze 

orientirebul da manqanaze orientirebul monacemebad. 

adamianze orientirebuli gamosasvleli monacemebi, ada-

mianis mier moxmarebisTvisaa gankuTvnili, xolo manqanaze 

orientirebuli monacemebi - monacemebis cifruli forma-

tiT kompiuterul- teqnikis saSualebebiT SenaxvisTvis.

rukis Sedgenisas pirvel rigSi qmnian geografiul 

safuZvels, romelzedac Semdgom daaqvT Tematuri informa-

cia. geografiuli safuZvlis aucilebeli elementebia: sa-

koordinato baza, hidrografia (sanapiro zolis CaTvliT), 

gzebi, dasaxlebuli punqtebi da sazRvrebi. zogierTi Tema-

turi rukis Sedgenisas aucilebeli komponentia aseve re-

liefi.

Semdegi etapia legendis Sedgena. legendis Sedgena gulis

xmobs kartografirebadi movlenis ama Tu im formiT klasifi-

kacias, gradaciis niSnebis saxeobis da zomis, ferTa gamis, 

fonis feris, teqsturi monacemebis Sriftis da zomis 

gansazRvras. gis komerciuli programuli uzrunvelyofis 

umetesobas gaaCnia legendis avtomaturi Seqmnis funqcia. 
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momxmareblis saqme mxolod gradaciebis logikuri si-

dideebis miTiTebaa. 

Sinaarsis elementebis SeTanxmebis procesi geoinformati-

kaSi Tematuri fenebis SejerebiT gamoixateba. geografiuli 

informaciuli sistemebis gamoyenebiT xSirad xorcieldeba 

Semdegi saxis Sejereba - damTxveva: geografiuli safuZvlis 

calkeuli elementebis Sejereba; Tematuri Sinaarsis safuZ-

vlis da elementebis Sejereba; erTi saxis elementebis Se-

jereba (erTi Tematuri fenis farglebSi); Tematuri Sinaarsis 

sxvadasxva elementebis Sejereba (sxvadasxva fenebze); kartog

rafiuli gamosaxuleba unda iyos kiTxvadi, analizirebadi da 

interpretirebadi. masze ar unda moTavsdes iseTi obieqti, 

romelic umniSvneloa an nebismieri formiT gadafaravs an 

Seamcirebs ZiriTadi Sinaarsis gamoxatvis xarisxs.

rukis dizaini SeiZleba umartivesidan urTulesamde 

icvlebodes, magram amisda miuxedavad struqtura unda 

logikurad, iseTnairad aigos, rom zustad gadmosces 

Temis Sinaarsi. rukis Sedgenis pirveli etapia rukis tipi-

sa gamosasaxi obieqtebis da saerTo saxis SerCeva. Semdeg 

gansazRvraven ama-Tu im simboloTa nakrebs (ferebi, xazis 

sisqe da sxv.) romelic gamoyenebuli iqneba rogorc geome-

triuli, ise ricxviTi monacemebis gamosaxvisas. grafikuli 

simboloebis parametrebi (zoma, orientacia, feri da sxv.) 

unda iyos garCevadi, xolo formebi - amocnobadi. gansa-

kuTrebuli yuradReba warwerebs unda mieqces. xSirad  mo-

nacemebis droebiT gamosaxvisas (mag. monitorze) yvelaferi 

koreqtulad Cans, magram Semdeg, myari originalis Seqmni-

sas obieqtebi - pirobiTi niSnebi da maTi aRmweri warwerebi 

an daSorebulia, an erTmaneTs faravs, an ise ar aris Sexame-
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buli, rogorc monitorze Canda. analogiuri problemebi 

Cndeba ferebTan muSaobisas. monitorze erTi feris gra-

daciiT miRebuli gansxvavebuli obieqtebi nabeWd versiaSi 

SeiZleba erTi feriT iyos warmodgenili. mizezi - umetes 

SemTxvevaSi sabeWdi mowyobilobis arasakmarisi teqnikuri 

SesaZleblobaa gamosaxos feris mravali gradacia. gamosava-

li orive SemTxvevaSi (warwerebis da ferebis cdomileba) 

erTia: rukis nawils beWdaven konkretuli modelis sabeWd 

mowyobilobaze da miRebuli Sedegebis mixedviT axdenen 

mTeli gamosaxulebis redaqtirebas.

geografiuli informaciuli sistemis gamosasvleli 

monacemebis figurebis zomebi da xazebis sisqe unda akma

yofilebdes garkveul moTxovnebs. xazebis SemTxvevaSi ada-

mianis Tvals aqvs unari gaarCios 0,02-0,03 mm sisqis Savi 

izolirebuli xazi. Tanamedrove aparatuli SesaZleblobe-

biT aseTi maCvenebeli rTuli misaRwevia, xolo minimaluri 

zRvruli sisqis arCevam, SesaZloa gamosaxulebis xarisxze 

iqonios gavlena. feradi xazis gamoyenebisas rac ufro na-

Telia feri - miT ufro meti unda iyos sisqe, winaaRmdeg 

SemTxvevaSi gamosaxuli obieqtis rTulad gasarCevi iqneba. 

obieqtis zomebi ufro mniSvnelovania ormagi xazebis gamo

yenebisas: TeTr fonze gavlebul ormag xazs adamiani erT 

mTlianad aRiqvams Tu maT Soris manZili 0,18 mm-ze naklebia. 

figurebis minimaluri zoma garCevadobis mxriv ar unda 

iyos 0,3-0,4 mm ze naklebi. igive minimaluri zRvaria kon-

turebisTvis. obieqtebis garCevadobaze moqmedebs geografi-

uli garemocvac (gamosasaxi foni). magaliTad kunZulebis 

gamosaxva SeiZleba patara wertilebiT moxdes, radgan cisfer 

fonze isini mainc kargad garCevadi iqneba.
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rukis SigniT ganlagebul Strixovan aRniSvnebs rukis 

grafikul datvirTvas uwodeben. rac ufro srulia rukis 

Sinaarsi, miT ufro metia misi grafikuli datvirTva. zed-

meti grafikuli datvirTvis gamo ruka cudad ikiTxeba, ami-

tom meorexarisxovani elementebi minimalurad unda iyos 

gamosaxuli.

geografiuli informaciuli sistemis saSualebiT rukis 

Sedgenisas gasaTvaliswinebelia Semdegi faqtorebi: rukis 

daniSnuleba; realizmi; xelmisawvdomi monacemebi; miznob

rivi auditoria; gamoyenebis pirobebi da aparatul-teqni-

kuri SesaZleblobebis zRvari.

rukis garda geografiuli informaciuli sistemis gamo-

sasvleli monacemebi SeiZleba arakartografiuli saxiT 

iyos warmodgenili. zogjer saWiroa, rom monacemebis ana-

lizis Sedegebs grafikebis an diagramebis saxe hqondes. 

grafikebis yvela ufro farTod gavrcelebuli tipebia: sve-

turi diagrama; seqtoruli diagrama; gafantvis diagrama; 

histograma da sxv. iseve rogorc kartografiul meTodSi, 

yvela aseTi monacemi unda iyos iolad gasagebi, kompaqturi 

da miznobriv auditoriaze morgebuli.

sakontrolo SekiTxvebi XI TavisTvis
•	romeli tipis monacemebiT xdeba yvelaze xSirad geog

rafiuli informaciuli sistemis gamosasvleli mona-

cemebis realizeba?

•	ramdenad CarTulia geoinformatika rukebis Sedgenis 

da gaformebis kvlevis sferoSi? ra aris amis mizezi?

•	geoinformatikaSi rogori gamosasvleli monacemebia 

mudmivi da droebiTi?
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•	ras niSnavs adamianze orientirebuli da manqanaze 

orientirebuli gamosasvleli monacemebi?

•	rukis Sedgenisas ra samuSao xorcieldeba pirvel 

rigSi?

•	rogor xdeba zogadad gis programul uzrunvelyo-

faSi legendebis Sedgena?

•	ras niSnavs Sinaarsis elementebis SeTanxmeba?

•	rogoraa Sinaarsis elementebis SeTanxmeba warmodge-

nili geoinformatikaSi?

•	mokled aRwereT rukis dizainis sakvanZo principebi.

•	aRwereT ra problemebia mosalodneli obieqtebTan, 

warwerebTan da ferebTan muSaobisas?

•	mokled CamoayalibeT obieqtebis garCevadobis mini

maluri zomebi.

•	ras uwodeben rukis grafikul datvirTvas?

•	ratom aris mniSvnelovani rukis daniSnuleba rukis 

Sedgenisas?

•	ras gulisxmobs realizmi rukis Sedgenisas?

•	ras niSnavs xelmisawvdomi monacemebi rukis Sedgenis 

konteqstSi?

•	ratomaa mniSvnelovani miznobrivi auditoriis gaT-

valiswineba?

•	ras niSnavs rukis gamoyenebis pirobebi?

•	ras niSnavs gamoyenebuli aparatul-teqnikuri SesaZ

leblobebis zRvari?

•	 mokled daaxasiaTeT geografiuli informaciuli 

sistemis arakartografiuli gamosasvleli monacemebi.
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danarTi

geografiuli informaciuli sistemebis 
ganmartebani sxvadasxva avtorebis mixedviT 

ableri (R. Abler)
„aparatul-programuli kompleqsi da adamianis saqmi-

anoba geografiuli (sivrciT Sesabamisi) monacemebis Senax-

vis, manipulirebis da gamosaxvisTvis. [14]

arinofi (S. Aronoff)
kompiuterze dafuZnebuli procedurebis qseli, ro-

melic gamoiyeneba geografiulad orientirebuli monace-

mebis Senaxvisa da manipulaciisTvis. [21]

berlianti (А. М. Берлянт)
gansakuTrebuli aparatul-programuli kompleqsi, 

romelic uzrunvelyofs sivrciT-koordinirebuli monace-

mebis Segrovebas, damuSavebas gamosaxvas da gavrcelebas. [6]

berou (P. A. Burrough)
instrumentbis mZlavri qseli realuri samyaros siv

rciTi monacemebis Segrovebis, Senaxvis, Sesworebis, tran

sformaciis da CvenebisTvis. [21]

beri (J. Berry)
Sinaganad pozicionirebuli avtomatizirebuli sivrci-

Ti informaciuli sistema, Seqmnili monacemebis marTvisTvis, 

maTi kartografiuli gamosaxvisa da analizisTvis. [14]

klarki (K. C. Klarce)
informaciuli sistemis gansakuTrebuli SemTxveva, 

sadac monacemTa baza Sedgeba sivrciT-ganawilebul iseTi 

movlenebze dakvirvebis, procesebis an movlenebis Sedege-
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biT, romlebic SeiZleba ganiszRvros rogorc wertilebi, 

xazebi da konturebi. [14]

degani (A. Degani)
dinamiurad organizebuli monacemebis simravle (mona-

cemebis dinamiuri baza an monacemTa banki) dakavSirebuli 

mravalnair modelebTan, realizebuli egm-ze am monacemebis 

gamoTvliTi, grafikuli da kartografiuli gardaqmnebis sa-

SualebiT sivrciT informaciad gadaqcevisTvis, garkveuli 

momxmareblis specifikuri moTxovnilebebis dakmayofile

bisTvis zustad gansazRvruli koncefciis da teqnologiis 

struqturis farglebSi. [14]

demersi (M. Demers)
dedamiwis zedapiris raRac nawilTan aSkarad mibmuli 

sivrciTi informaciis damuSavebis da marTvis instrumen-

ti. [13]

devini da fildi (H. Devine, R. Field)
marTvis sainformacio sistemis forma, romelic iZleva 

rukis zogadi informaciis Cvenebis saSualebas. [21]

duekeri (Dueker)
sainformacio sistemebis sivrciTi saxe, sadac mona-

cemTa baza Seicavs sivrciT-koordinirebul obieqtebze 

dakvirvebas, movlenebs, SemTxvevebs, romlebic sivrceSi 

gansazRvrulia wertilis, xazis an poligoni saxiT. Zeb-

nisa da analizisTvis geoinformaciuli sistema axdens am 

wertilebis, xazebis da poligonebis monacemebis manipula-

cias. [21]

klarke (K. Klark)
informaciuli sistemis gansakuTrebuli saxe, sadac mo-

nacemTa baza moicavs dakvirvebebs movlenebisa da procesebis 
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sivrciT ganlagebaze da romlebic SeiZleba gansazRvruli 

iyvnen rogorc wertilebi, xazebi da konturebi. [21]

konensi (M. Konecny)
sistema, Semdgari adamianebisgan, aseve teqnikuri da orga-

nizaciuli saSualebebisgan, romelic axorcielebs monacemebis 

Segrovebas, gadacemas, Setanas da damuSavebas informaciis 

gamomuSavebis mizniT, samomavlo geografiuli gamokvlevebSi 

moxerxebulad warmoebis da praqtikuli gamoyenebisTvis. [14]

koSkariovi (А. Кошкарев)
aparatul-programuli adamianur-manqanuri kompleqsi, 

romelic uzrunvelyofs sivrciT-koordinirebuli monace-

mebis Segrovebas, damuSavebas, gamosaxvas da gavrcelebas, 

monacemebis da codnis integracias teritoriis Sesaxeb maTi 

efeqturad gamoyenebisTvis inventarizaciasTan, analizTan, 

modelirebasTan, prognozirebasTan, garemos da sazogadoe-

bis teritoriuli organizaciasTan dakavSirebuli samec-

niero da gamoyenebiTi amocanebis gadasaWrelad. [14]

koveni (D. J. Cowen)
gadawyvetilebis mxardaWeris sistema, romelic prob-

lemaTa gadaWrisas axdens sivrciT-koordinirebuli mona-

cemebis integracias. [21]

langforisi (B. Langeforce)
iseTi sistema, romlis SemadgenlobaSi Sedis terito-

riis Sesaxeb informaciis Segrovebis, gadacemis, Senaxvis, 

damuSavebis da gacemis komponentebi. [14]

lilesendi (T. Lillesand)
„sistema, romelic moicavs monacemTa bazas, aparaturas, 

specializirebul maTematikur uzrunvelyofas da prog

ramebis pakets, gankuTvnils monacemTa bazis gafarToebis
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Tvis, monacemTa manipulaciisTvis, maTi rukebis an cxrilebis 

saxiT vizualizaciisTvis, da saboloo jamSi, ama Tu im sameur-

neo saqmianobis variantSi gadawyvetilebis miRebisTvis. [14]

makdonaldi da kraini (C. L. MacDonald, I. K. Crain)
sistema, daproeqtebuli geografiulad gansazRvruli 

monacemebis Segroveba, Senaxva, manipulireba, Zebnisa da 

gamosaxvisTvis. [14]

reizingeri da devisi (T. W. Reisinger, C. J. Davis)
sistema, romelic axdens ruka-safuZvlis mimarT geog

rafiulad gansazRvruli Tematuri fenebis saxiT Senaxuli 

monacemebis manipulirebas da marTvas. [14]

rindi (D.W. Rhind)
dedamiwis zedapirTan dakavSirebuli informaciis Seg

rovebis, Semowmebis integraciis da analizis kompiuteru-

li sistema. [13]

serbeniuki (С. Н. Сербенюк)
geoinformaciis avtomaturi Segrovebis, sistematiza-

ciis, gadamuSavebis da axali saxiT warmodgenis (gacemis) 

samecniero-teqnikuri kompleqsi sakvlevi sivrciTi siste-

mebis Sesaxeb codnis zrdis gaTvaliswinebiT. [14]

simonovi (А. В. Симонов)
aparatul-programuli saSualebebis da algoriTmuli 

procedurebis sistema, Seqmnili geografiuli koordina

tuli monacemebis cifruli mxardaWeris, Sevsebis, marTvis, 

manipulirebis, analizis, maTematikur-kartografiuli 

modelirebis da xatovnad gamosaxviTvis.“ [14]

tikunovi (В. С. Тикунов)
interaqtiuri sistema, romelsac SeuZlia monacemebis 

Segroveba, sistematizacia, Senaxva, damuSaveba, Sefaseba, 
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gamosaxva da gavrcelebis realizacia da maT safuZvel-

ze sivrce-droiTi movlenebis Sesaxeb axali informaciis 

miRebis saSualeba. [14]

trofimovi da panasiuki (А. М. Трофимов, М. В. Панасюк)
bunebis da sazogadoebis teritoriuli urTierTmoq

medebis Sesaxeb avtomatizirebuli, egm-s saSualebis re-

alizebuli sistemuri codnis sacavi, aseve programuli 

uzrunvelyofa, romelic axdens Zebnis modelirebuli fun

qciis, Setanis da sxv. modelirebas. [14]

viteki, iolSi da gregori (J. D. Vitek, St. J. Walsh, M. S. Gregory)
informaciuli sistema, romelsac SeuZlia uzrunvel

yos geografiulad gansazRvruli monacemebis Setana, ma-

nipulireba da analizi gadawyvetilebis miRebis procesis 

mxardaWeris procesSi. [14]
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cxrili. 7 

zogierTi elifsoidis parametrebi
[42]-is mixedviT, gv. 388 

referenc- 

elifsoidis 

dasaxeleba 

da gamoTvlis 

weli

naxevarRerZebi

SekumSu-

loba

f

elifsoidis  

gamoyenebis  

geografiuli 

areali

didi a 

(metri)

patara b 

(metri)

krasovski  
(1940)

6,378,245 6,3268,63 1:298.3

ruseTi, 
 zogierTi postsab-

WouTa - da 
 aRmosavleT evro-

pis qveyana

beseli (1841) 6,377,397.2 6,356,079 1:299.15
evropis da aziis 
zogierTi qveyana

heifordi (1909) 6,378,388 6,356,912 1:297.0
evropa, azia, samxr. 

amerika, antarqtida

klarki I (1866) 6,378,206 6,356,185 1:299.3
samxr. da  

centr. amerika

klarki II (1880) 6,378,249 6,356,515 1:293.46
afrika, barbadosi, 
israeli, iordania, 

irani, aimaika

eiri (1880) 6,377,491 6,356,185 1:299.3 didi britaneTi

eiri II 6,377,340.2 6,356,034 1:299.32 irlandia

everesti (1830) 6,377,276.3 6,356,075 1:300.8
indoeTi,  

pakistani, nepali, 
Sri-lanka

avstraliis 
(1965)

6,378,160 6356,775 1:298.25
avstralia, papua- 

axali gvinea

saerTaSoriso 6,378,388 6,356,912 1:297 mTeli msoflio

WGS 84 6,378,137 6,356,752 1:298.277 mTeli msoflio

ПЗ 90 6,378,136 6,356,751 1:298.258 ruseTis federacia
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cxrili. 8

sxvadasxva qveynebSi gamoyenebuli rukis  
masStabebi

 [35]-is mixedviT, gv. 96

qveyana rukis masStabi

didi britaneTi

1:10 560
1:63 360
1:126 270
1:253 440
1:633 600

aSS

1:31 680
1:62 000
1:125 000
1:250 000

safrangeTi

1:50 000
1:80 000
1:100 000
1:200 000
1:500 000

germania

1:50 000
1:100 000
1:200 000
1:250 000
1:500 000

italia

1:50 000
1:100 000
1:200 000
1:500 000

iaponia

1:50 000
1:200 000
1:500 000

1:2 000 000
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Tematuri rukebis klasifikacia
[9]-is mixedviT, gv. 607-609

 

bunebrivi movlenebis rukebis jgufi:

●● geologiuri

•	teqtonikuri da arateqtonikuri;

•	liTologiur-stratificiuri;

•	meoTxeuli nafenebis;

•	hidrogeologiuri;

•	sasargeblo wiaRiseulis;

•	seismuri da vulkanizmis;

•	geologiuri garemos dacvis;

•	struqturul-geologiuri raionirebis.

●● geofizikuri rukebi:

•	gravitaciuri velis;

•	magnituri velis;

•	eleqtruli velis.

●● dedamiwis zedapiris da okeanis fskeris reliefis 	

	 rukebi:

•	hifsometriuli da baTiometriuli;

•	morfometriuli;

•	geomorfologiuri.

●● meteorologiuri da klimatologiuri rukebi:

•	klimatwarmoqmneli faqtorebis;

•	temperaturuli reJimis;

•	tenianobis;

•	baruli reJimis;

•	qaris reJimis;

•	atmosferuli movlenebis;
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•	atmosferuli procesebis da amindis elementebis;

•	klimaturi raionirebis.

●● hidrologiuri (xmeleTis wylis) rukebi:

•	hidrografiuli;

•	wylis reJimis;

•	yinulis reJimis da hidrologiuri movlenebis;

•	wylis fizikur-qimiuri maxasiaTeblebis;

•	wylebis dabiZurebis;

•	hidrologiuri raionirebis;

●● okeanologiuri (okeaneebis da zRvebis) rukebi:

•	hidrografiuli;

•	wylis masebis fizikuri Tvisebebis da dinamikis;

•	hidroqimiuri;

•	okeaneebis da zRvebis floris da faunis;

•	okeaneebis dabinZurebis;

•	okeanologiuri raionirebis.

●● niadagis rukebi:

•	niadagis geneturi tipebis;

•	niadagis fizikur-qimiuri Tvisebebis;

•	niadagur-geoqimiuri;

•	niadagur-klimaturi;

•	niadagur-melioraciuli;

•	niadagebis dabinZurebis;

•	niadagebis raionirebis.

●● geobotanikuri rukebi:

•	Tanamedrove mcenareuli safaris;

•	aRdgenili mcenareuli safaris;

•	calkeuli saxeobebis da mcenareTa asociaciebis;

•	fenologiuri;
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•	bioproduqtulobis;

•	mcenareuli safaris darRvevis;

•	geobotanikuri raionirebis.

●● zoogeografiuli rukebi:

•	cxovelTa calkeuli arealebis;

•	cxovelTa kompleqsebis;

•	zoogeografiuli raionirebis.

●● samedicino geografiuli rukebi:

•	daavadebis arealebis;

•	samedicino geografiul raionirebis;

•	gamajansaRebeli teritoriebis;

●● saerTo fizikur-geografiuli rukebi:

•	landSaftebis;

•	bunebrivi garemos dazianebis;

•	saSiSi bunebrivi movlenebis;

•	garemos dacvis;

•	fizikur-geografiuli raionirebis.

 

sazogadoebrivi movlenebis jgufi:

●● mosaxleobis rukebi:

•	mosaxleobis ganTavseba da gansaxleba;

•	erovnuli Semadgenlobisa da eTnografiuli;

•	religiuri konfesiebi;

•	mosaxleobis bunebrivi moZraoba (mateba da kleba);

•	migracia;

•	samuSao resursebi;

•	socialuri struqturebi.

●● sameurneo rukebi:

•	samrewvelo (mTlianad da dargobrivad);
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•	soflis meurneobis (memcenareobis da mesaqonleobis 

dargebis mixedviT);

•	agrosamrewvelo kompleqsebi;

•	satyeo meurneoba;

•	meTevzeobis meurneobebi;

•	energetikuli;

•	transportis da kavSirgabmulobis;

•	vaWrobis da finasebis;

•	ekonomikur-geografiuli daraioneba.

●● mecnierebis da kulturis rukebi:

•	ganaTlebis;

•	mecnierebis;

•	kulturis;

•	istoriuli Zeglebis.

●● momsaxurebis da jandacvis rukebi:

•	mosaxleobis momsaxurebis calkeuli saxeobis da 

formis;

•	jandacvis;

•	fizikuri kulturis da sportis;

•	dasvenebis da turizmis.

●● politikuri da politikur-administraciuli rukebi:

•	administraciuli dayofis;

•	politikuri organizaciebis, partiebis da moZrao-

bebis;

•	eleqtoraluri.

●● istoriuli rukebi:

•	sazogadoebriv-politikuri formaciis;

•	arqeologiuri;

•	istoriul-ekonomikuri;
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•	istoriul-politikuri;

•	samxedro-istoriuli;

•	istoriul-kulturuli.

●● sxva.

cxrili. 9

xSirad gamoyenebuli proeqciebi 

[35]-s mixedviT, gv. 98.

proeqciis dasaxeleba 

qarTulad

proeqciis dasaxeleba 

 inglisurad

azimuturi Azimutal projection
konusuri Konic(cal) projection

polikonusuri Polyconic projection
mravalwaxnagovani Polyhedral projection (polihedrik)

gaus-kriugeris Gaus-Kruger

cilindruli Cylindrical projection

merkatoris Mercator’s projection

warmoebuli Arbitrary projection

normaluri Normal aspect of a map projection

ganivi
Transverse aspect of the map projec-

tion
iribi obique aspect of the map projection

tolkuTxa Conformal projection
toldidi Equivalente projection

tolSorisuli equidistant projection
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abreviatura (abbreviature) - sityvebis pirobiTi Semokle-

ba. [67]

abrisi (abris) - adgilis gegma, savele gadaRebis dros 

Sesrulebuli sqematuri, rukis msgavsi naxati, gazomi-

li manZilebis da im sxva monacemebis miTiTebiT, romelic 

aucilebelia adgilis gegmis Sesadgenad. [36]

absoluturi simaRle (absolute height, altitude) - dedamiwis 

zedapiris nebismieri wertilis simaRle, romelic aiTvle-

ba okeaneebis an Sida zRvebis ZiriTadi donebrivi zedapir-

is fiqsirebuli simaRlidan Sveuli xazis mimarTulebiT. 

ruseTisTvis es aris kronSdandtis (sanqt-peterburgi, 

baltiis zRva) sasimaRlo lartyis – futStokis nuli. adre 

saqarTveloSi da amierkavkasiaSi absolutur simaRleebs 

iTvlidnen foTis futStokis nulidan (Savi zRva), xolo 

Semdeg da dResac – baltiis zRvis donidan. ganasxvaveben 

geodeziur simaRles (manZili elifsiodis zedapiridan 

dedamiwis fizikur simaRlemde normalis mimarTulebiT) 

ortometriul simaRles (manZili geodidan anu donebri-

vi zedapiridan dedamiwis fizikur zedapiramde Sveulis 

mimarTulebiT) da normalur simaRles (manZili kvazigeo

ididan dedamiwis fizikur zedapiramde Sveulis mimarTule-

biT). simaRle SeiZleba iyos dadebiTi (aTvlis zedapiridan 

zeviT) da uaryofiTi – (aTvlis zedapiridan) qveviT. [36]

abstrahirebis kartografiuli forma (Cartographic form 
of abstraction) - Semecnebis kartografiuli meTodis erT-erTi 

forma, romelic gulisxmobs rukaze moxazulobaTa anu  
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sivrciTi formebis gamartivebas. es gamowveulia masStabi-

sa da daniSnulebis SecvliT (msxvili masStabidan – wvril-

ze, samecniero daniSnulebidan – sacnobaro an saswavlo 

daniSnulebaze gadasvla). abstrahirebis kartografiuli 

forma tradiciuli generalizaciis nawilia da vlindeba 

sazRvris, sanapiro xazis, mdinaris, gzis, horizontalebis 

klaknilobis gamartiveba-gasqematurebaSi. [36]

agegmva (survey) - savele da kameralur samuSaoTa er-

Toblioba. ganasxvaveben dedamiwis zedapiris, wiaRis da 

aeroagegmvas. dedamiwis zedapirze Sesrulebul agegmvas 

topografiuls uwodeben. igi aris instrumentuli (menzu-

luri, taqeometriuli, fotoTeodolituri, GPS da lazer-

uli), naxevrad instrumentuli da TvalzomiTi. Tu agegmva 

specialuri samecniero dargebisTvis tardeba, igi iRebs 

Sesabamis saxelwodebas – geologiuri, geofizikuri, sag-

zao, satyeo da sxv. agegmvebi. agegmvis Sedegad iqmneba adgi-

lis gegma, romelic topografiuli an Tematuria. [36]

agroklimaturi ruka (agroclimatic map) - gamosaxavs kli-

maturi resursebis Sefasebas sasoflo-sameurneo warmoe-

bisTvis. rukaze mocemulia klimatwarmomqmneli faqtorebi 

(mzis radiacia, Termuli reJimi, naleqebi, aorTqleba da 

sxv.). soflis meurneobisTvis araxelsayreli movlenebi (wa

yinvebi, gvalva), savegetacio periodis Termuli pirobebi, 

sasoflo-sameurneo kulturebis simwifis fazebi, mosavlis 

aRebis vadebi. [36]

adgilmdebareobis gansazRvris globaluri sistema 

(Global Positioning system - GPS)  -globaluri pozicionirebis 

sistema, romliTac xdeba kosmosur sivrcesa da dedamiwa-

ze (polaruli olqebis garda) obieqtis adgilmdebareobis 
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gansazRvra (ganedi, grZedi, simaRle zRvis donidan, moZ-

raobis mimarTuleba da siCqare). damuSavda aSS-Si, rogorc 

sivrciTi koordinatebis maRali sizustiT gansazRvris 

samxedro sanavigacio sistema. (oficialuri saxelwodeba 
NAVSTAR  -Navigation Satellite Timing, and Ranging. aSS-s Tav-

dacvis saministros kuTvnilebaa). iyenebs orbitalur 

Tanamgzavrebs, dedamiwis zedapiris sruli dafarvisTvis 

gamoyenebulia 24 Tanamgzavri, romlebic moZraoben 20180 

km. simaRleze, 6 orbitalur sibrtyeze. maT signalebs 

dedamiwaze iReben specialuri mowyobilobiT. geografiuli 

koordinatebis da absoluturi simaRlis gansazRvrisTvis 

saWiroa signalebis miReba minimum oTxi Tanamgzavridan. GPS 
Tavidan gaTvaliswinebuli iyo samxedro miznebisTvis. amJa-

mad sahaero, sazRvao da saxmeleTo navigaciaSi gamoiyeneba 

samoqalaqo daniSnulebiT, (mag. miwis nakveTebis wertilTa 

koordinatebis gansazRvra, eleqtronul rukaze obieqtis 

adgilmdebareobis gansazRvra da misi moZraobis monito

ringi). arsebobs adgilmdebareobis gansazRvris sxva glo-

baluri da regionaluri sistemebi. [36]

administraciul-teritoriuli ruka (administrative map) - 
gamosaxulia qveynis Sida administraciul-teritoriuli 

erTeulebi. sxvadasxva qveyanaSi sxvadasxvanairi erTeulebia, 

saqarTvelos magaliTze administraciuli dayofa Semdegnair-

ia: avtonomiuri respublika, mxare, municipaliteti (raioni) 

qalaqi - municipalitetis mniSvnelobiT (TviTmmarTveli). es 

teritoriuli erTeulebi erTmaneTisgan gamijnulia sxva

dasxva kategoriis sazRvrebiT da SeferilobiT. [36]

aerogadaReba (aerial survey) - sahaero safreni aparati-

dan sxvadasxva gadamRebi sistemebiT dedamiwis zedapiris 
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gadaReba eleqtromagnituri speqtris sxvadasxva diapazon-

Si. [36]

aerokosmosuri kartografireba (remote sensing mapping) - 
kartografiuli nawarmoebebis Seqmna aerokosmosuri zon-

direbis masalebiT. moicavs topografiuli, Tematuri da 

specialuri daniSnulebis rukebis, atlasebis, gis-Tvis 

kartografiuli fenebis, operatiuli rukebisa da virtua-

luri gamosaxulebebis Seqmnas da ganaxlebas. [36]

aerokosmosuri (distanciuri) meTodebi (Methods of remote 
sensing ) - dedamiwis zedapiris, hidrosferos, liTosferos, 

atmosferos da kosmosuri sxeulebis Seswavlis ukontaqto 

meTodebi (aerokosmosuri zondireba). termini damkvidrda 

1957 wels dedamiwis pirveli xelovnuri Tanamgzavris gaS-

vebisa da 1959 wels mTvaris ukana mxaris gadaRebis Semdeg. 

[36]

aerologiuri ruka (aaerologic(al) chart)  – gamosaxavs at-

mosferos mdgomareobas dedamiwis zedapiridan garkveul 

simaRleze. [36]

aerofotogadaReba (aerophotography, air photography) - aeroga-

daRebis erT-erTi saxe, dedamiwis zedapiris fotografireba 

TviTmfrinavidan, Sveulmfrenidan an sxva safreni aparati-

dan. gadaReba xdeba ferad an Sav-TeTr fotofirze. topog

rafiuli da Tematuri kartografirebis miznebisTvis. 

pirveli aerofotogadaReba Sedga 1858 wels q. parizis 

Tavze. xolo teritoriis kartografirebis mizniT igi 

pirvelad Sesrulda 1918 wels. [36]

aerofotosuraTi (aerial photo, aerophoto) - safreni apa-

ratebidan gadaRebuli dedamiwis zedapiris organzomile-

biani fotografiuli gamosaxuleba. aerofotosuraTebs 
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iyeneben xiluli da dafaruli obieqtebis, movlenebisa 

da procesebis kvlevisTvis, risTvisac xdeba maTi deSi

rireba. aerofotosuraTs aqvs masStabi, romlis sidide 

damokidebulia gadaRebis simaRleze. aris msxvilmasSta-

biani, saSualomasStabiani da wvrilmasStabiani suraTebi. 

Tu fotografirebis RerZi Sveulis mimarT Zlier ar aris 

gadaxrili, miiReba gegmuri aerofotosuraTebi. Tu fotog

rafirebis RerZis daxriloba mniSvnelovania - miiReba per-

speqtiuli suraTebi. fotofiris mixedviT aris: Sav-TeTri, 

monoqromuli, feradi, speqrazonaluri, erTeuli da wyvi-

li (stereoskopuli) suraTebi. stereoskopuli aerofo-

tosuraTebiT realobis aRqma xdeba sam ganzomilebiani 

stereoxelsawyoebiT an kompiuteris ekranze. aerofotosu-

raTebi gamoiyeneba miwis kadastrSi, geologiur, geomor-

fologiur da sxva kvlevebSi, risTvisac iqneba fotogegma, 

orTofoTogegma, orTofotoruka. [36]

avtomatizirebuli kartografia (automated cartography) - 
geoinformaciuli kartografirebis Semadgeneli nawili, 

moicavs kartografiuli gamosaxulebis (rukis, atlasis) 

Sedgenis, gamoyenebis da ganaxlebis Teorias, meTodologias 

da praqtikas. kartografiuli gamosaxuleba iqmneba grafi-

kuli, cifruli da eleqtronuli formiT, avtomatizire-

buli kartografuli sistemis da aparatul-programuli 

saSualebebis gamoyenebiT. [36]

avtomatizirebuli kartografireba (Automated map-
ping, computer aided mapping ) – rukebis Sedgenis, gaformebis, 

redaqtirebis, gamocemisa da gamoyenebis procesi. igi xor-

cieldeba aparatul-programuli saSualebebis, kompiuter-

uli teqnologiisa da logikur-maTematikuri modelirebis 
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gamoyenebiT. gamoricxavs xeliT SromiT process, amaRlebs 

Sromis nayofierebas da rukebis xarisxs. [36]

avtomatizirebuli kartografiuli sistema (automatic(al) 
mapping system, computer aided mapping system, CAM) - avtomatu-

ri kartografiuli xelsawyoebis, kompiuterebis, prog

ramuli uzrunvelyofisa da informaciuli saSualebebis 

sawarmoo da samecniero-kvleviTi kompleqsi, romelic 

funqcionirebs rogorc rukebis Sedgenisa da gamoyenebis 

erTiani sistema. aqvs qvesistemebi: monacemTa Seyvanis, mo-

nacemTa bazebis marTvis, monacemTa cifruli fotogram-

metriuli damuSavebis, informaciis modelirebisa da 

gardaqmnis, informaciis vizualizaciis, avtomaturi fer-

dayofis, rukebis gamocemis da sxva. arsebobs specialuri 

avtomaturi kartografiuli sistemebi, romlebic gaTva

liswinebulia erTi tipis kartografiuli nawarmoebebis 

Sesaqmnelad. [36]

azimuti (azimuth) - kuTxe damkvirveblis dgomis werti-

lis meridianis sibrtyesa da dasamzer saganze (dedamiwis 

zedapirze an mnaTobze) gamaval vertikalur sibrtyes 

Soris. izomeba horizontaluri kuTxe meridianis mimar-

Tulebasa da dasamzeri sagnis mimarTulebiT. ganasxvaveben 

WeSmarit anu geografiul, geodeziur da magnitur azi-

mutebs. Tu sawyis mimarTulebad miRebulia astronomiuli 

dakvirvebebiT gansazRvruli geografiuli meridiani, mas 

geografiul azimuts uwodeben. Tu sawyis mimarTulebad 

miRebulia magnituri meridiani, mas magnituri azimuti 

ewodeba. WeSmariti da magnituri azimutebi ar emTxveva 

erTmaneTs. radgan erTmaneTs ar emTxveva Tavad dedamiwis 

geografiuli da magnituri polusebi. Tumca erTmaneTTan 
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miaxloebulad mdebareoben. kompasis gamoyenebiT gansaz-

Rvraven magnitur meridians. geografiul meridianze 

gadasasvlelad saWiroa magnituri mixrilobis codna, rom-

lis kuTxe miTiTebulia topografiul rukaze. dedamiwis 

zedapirze mdebare sagnis geografiuli azimuti aiTvleba 

meridianis CrdiloeTi mimarTulebidan aRmosavleTiT 

0°-dan 360°-mde. azimuti gamoisaxeba gradusuli sididiT. 

azimutis cneba gamoiyeneba topografiaSi, kartografiaSi, 

astronomiaSi, aviaciaSi da sxv. [36]

akvatoria (Water surface) - bunebrivi an xelovnuri wyal-

satevis wylis zedapiris nawili garkveul sazRvrebSi. [36]

analizuri kartografireba (analytical mapping) - Tema-

turi kartografirebis forma, martivi Sinaarsis rukebis 

Seqmna sakvlevi obieqtis calkeuli mxareebis Seswavlis 

mizniT. mag. Tu sakvlevi obieqtia hava, misi calkeuli 

elementebi – mzis radiacia, haeris temperatura, atmos

feruli naleqebi, qaris siCqare da mimarTuleba – aisaxeba 

analizur rukebSi, romelTa Sedgena da gaformeba xdeba 

martivi meTodikiT. analizuri kartografireba sinTe-

zuri kartografirebis ganxorcielebis pirobaa. [36]

animacia (animatic) - ekranze geogamosaxulebis anu 

kadrebis dinamikuri Tanamimdevroba, romelic demonstri-

rebis dros moZraobis efeqts qmnis, ganasxvaveben brtyel 

da moculobiT (stereoskopul) animacias. [36]

anotacia (annotation) - teqsturi, cifruli, simbolu

ri, grafikuli da sxv. elementebis erToblioba, romelic 

moTavsebulia kartografiuli gamosaxulebis SigniT an 

gareT, anu gis-Si rukis an sxva grafikuli gamosaxulebis 

damatebiTi an damxmare informacia. 
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aparatul-programuli uzrunvelyofa (software/hardware) - 
informaciis damuSavebis sistemisTvis gankuTvnili aparatu-

li da programuli uzrunvelyofis erToblioba. [82]

aproqsimacia (approximation) - mecnieruli meTodi, ro-

melic gamoiyeneba obieqtebis ufro martivi, kvlevisTvis 

mosaxerxebeli obieqtebiT CanacvlebisTvis. geografiasa da 

kartografiaSi aproqsimacia aris rTuli damokidebule-

bebis gamartivebis saSualeba. igi kvlevis kartografiuli 

meTodis Semadgenel nawilad gvevlineba iseTi gamosaxulebis 

SeqmniT, romelzec movlenebi erTmaneTTan fuqciur da/an 

statistikur damokidebulebaSi imyofebian da gamodgebian 

maTematikuri analizisTvis. (mag. samganzomilebiani gamo-

saxulebis aproqsimacia reliefis cifruli modelis da-

muSavebisas). [36]

aristotele (Aristoteles) Zv. w. aR. 384-322 w.w. - Zveli ber-

Zeni filosofosi da mecnieri, platonis mowafe. Sromebi 

exeba: metafizikas, logikas, fizikas, biologias, eTikas da 

sxv. [48]

arqimede (Archimedes) Zv. w. aR. ≈287-212 w.w. - Zveli berZe-

ni mecnieri, maTematikosi da meqanikosi. misi Sromebi exeba: 

astronomias, meqanikas da maTematikas, Seqmna sakuTari siT

xeebisa da airebis statistikis kanoni, romelic „arqimedes 

kanonis“ saxeliT aris cnobili. moRvaweobis pirvel etapze 

Seqmnili Sromebis nawils (mag. globusis da mzis diametris 

gamzomi xelsawyos Sesaxeb) Cvenamde ar mouRwevia da zoga-

di informacia megobar mecnierebTan: eratosTenesa da ko-

nonTan mimoweridan gaxda cnobili. [48]

atmosferuli naleqebis ruka (atmospheric precipitation 
map, rainfall map) - gamosaxavs dedamiwaze mosuli naleqebis 
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sivrciT ganawilebas (wvima, Tovli, setyva da sxv.) drois 

garkveul momentSi an monakveTSi (dRe-RameSi, TveSi, weli-

wadSi) grafikuli gamosaxvis saSualeba-izohieta. [36]

atributi (attribute) - sivrciTi obieqtis damaxasiaTebelebi 

Tviseba, xarisxobrivi an raodenobrivi niSani, romelic ar 

aris dakavSirebuli obieqtis adgilmdebareobasTan da asoci-

rebulia unikaluri nomriT (identifikatoriT). atributebis 

simravle ayalibebs atributul monacemebs. [82]

aqsioma (Axiom) - ama Tu im mecnierebaSi amosavlad miRebu-

li debuleba, romelic ar aris damtkicebuli da romlidanac 

deduqciuli meTodiT gamomdinarebs sxva debuleba. [67]

aRmosavleTi (east) - aRmosavleTis wertili, horizon-

tis oTxi mTavari wertilidan erT-erTi. mdebareobs dam-

kvirveblidan marjvniv, Tu igi pirissaxiT CrdiloeTs 

uyurebs. buniobis dReebSi mze am wertilis maxloblad 

amodis. [36]

 
b.

bade (rukis) (grid, map grid) - xazebis sistema rukaze 

obieqtis geografiuli koordinatebis gansazRvrisTvis. 

koordinatebis daxmarebiT xdeba rukaze obieqtebis data-

na, moZebna, orientireba. kartografiasa da geoinforma-

tikaSi iyeneben sxvadasxva (geografiul, kartografiul, 

marTkuTxa, kolometrul, indeqsTa) bades. [36]

biogeografiuli ruka (biogeographical map) - biosferos 

rukebis saerTo dasaxeleba. aerTianebs botanikur da zoo-

geografiul rukebs. gamosaxavs dedamiwaze mcenareTa da 

cxovelTa gavrcelebas, maT resursebs, mdgomareobas gare-

mosTan kavSirSi. [36]
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biti (bit) - kompiuterul teqnikaSi informaciis yvelaze 

mcire ganzomileba, orobiTi simbolo, romelsac aqvs mxo

lod ori SesaZlo mniSvneloba: 0 da1. [21]

baiti (Byte) - informaciis raodenobis da mexsierebis gazom-

vis erTeuli. 1 kilobaiti udris 1024 baits, 1 megabaiti udris 

1024 kilobaits, 1 gigabaiti udris 1024 megabaits, 1 terabaiti 

udris 1024 gigabaits, 1 petabaiti udris 1024 terabaits. [21]

brtyeli gamosaxuleba (flat mapping) - organzomilebiani 

(ganedi φ da grZedi λ) kartografiuli gamosaxuleba (ruka, 

gegma, aero- da kosmosuri suraTi, fotoruka) romlis 

yvela elementi erT sibrtyezea. [36] 

bunebrivi zonebis ruka (geographic zone map) - gamosaxavs 

ganeduri geografiuli zonebisa da qvezonebis gavrcele-

bas, maT kanonzomier cvlas ekvatoridan CrdiloeTiT da 

samxreTiT, polusebisken. mTian mxareebSi zonis analogi 

aris simaRliTi sartyeli. [36]

bunebrivi resursebis ruka (map of natural resources) - gamoxa

tavs bunebrivi garemos im pirobebsa da komponentebs, rom-

lebic gamoiyeneba sazogadoebis materialuri da sulieri 

moTxovnilebebis dasakmayofileblad. bunebrivi resurse-

bia: mineraluri, energetikuli, klimaturi, wylis, miwis, 

mcenareuli, cxoveluri, rekreaciuli da sxva. [36]

buferi (buffer) - specifikuri are, poligoni geografi-

uli obieqtis garSemo garkveul manZilze, romelic gamoyo-

filia Semdgomi analizisTvis. [21]

 
g

ganedi (latitude) - koordinati, romelic gansazRvravs 

dedamiwaze wertilis mdebareobas samxreT-CrdiloeTis 
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mimarTulebiT. ganasxvaveben: astronomiul, geodeziur da 

geocentrul ganedebs. astronomiuli ganedi (φ) ganisaz-

Rvreba kuTxiT, romelsac wertilidan daSvebuli marTobi 

qmnis ekvatoris sibrtyesTan. aiTvleba 0°-dan 90°-mde ekva-

toridan polusebis mimarTulebiT. aucilebelia miniSneba: 

CrdiloeTis ganedi (an +), samxreTis ganedi (an -). globusze 

da rukaze ganedi aiTvleba paralelebis gamoyenebiT, [36]

ganzogadebis kartografiuli forma (cartographic form of 
generalization) - Semecnebis kartografiuli meTodis erT-erTi 

forma, romelic gulisxmobs kartografiuli gamosaxulebis 

Sinaarsis gamartivebas daniSnulebis Secvlis gamo (msxvi-

li masStabidan - wvrilze, samecniero daniSnulebidan sac-

nobaro an saswavlo daniSnulebaze gadasvla). ganzogadebis 

kartografiuli forma tradiciuli generalizaciis Semad-

geneli nawilia. igi azriseuli, logikuri formiT mimdina

reobs da kartografiul formas iRebs, rodesac misi Sedegi 

rukaze unda aisaxos. mag. erTi da igive Sinaarsis mcire, ax-

lomdebare konturebis gaerTianeba, izoxazebs Soris in-

tervalis gazrda, wertilis wonis gadideba. abstrahirebis 

msgavsac, rukis enis saSualebiT xorcieldeba da aisaxeba ro-

gorc rukaze, ise legendaSi. [36]

garCevadoba (resolution) - gamosaxulebis Semadgeneli piq

selebis ganTavsebis simWidrove, anu garkveul monakveTze 

piqselebis raodenoba. yvelaze xSirad garCevadoba izomeba 

1 duimze wertilebis raodenobiT – DPI (Dots Per Inch).
gaus-kriugeris sakoordinato sistema (Gauss-kruger co-

ordinate system) - brtyeli marTkuTxa koordinatebis siste-

ma, romelSic wertilis mdebareoba ganisazRvreba ara 

kuTxovani zomebiT (φ, λ), aramed metrebiT. emyareba k. gausis 
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tolkuTxa ganivcilindrul proeqcias. dedamiwis elifsoidi 

sibrtyeze gamoisaxeba zonebiT, romelTa kidura meridianebs 

Soris grZedTa sxvaoba 6° - ia. zonebi danomrilia sawyisi me-

ridianidan aRmosavleTiT. X (abscisa) RerZi aris zonis Sua 

anu RerZuli meridiani, xolo Y (ordinata) RerZi ekvatoris 

gamosaxulebaa. koordinatebis sawyisi ekvatorisa da pirve-

li 6°-iani zonis RerZulis meridianis gadakveTazea. misi X=0, 
Y=500 km. zonis nomeri iwereba win. TiToeul zonaSi abscisebi 

ekvatoridan CrdiloeTiT dadebiTia, samxreTiT  – uaryofi-

Ti. ordinatebi RerZmeridianidan aRmosavleTiT dadebiTia, 

dasavleTiT uaryofiTi. calkeul zonebSi Y-is orniSnovneba 

zogjer Secdomebs iwvevs. ordinatebi yovel zonaSi dadebi-

Ti rom iyos, RerZuli meridianisa da ekvatoris gadakvetis 

wertils pirobiT aniWeben Y=500. [36]

gausis tolkuTxa ganivcilindruli proeqcia (Gauss con-
formal transverse cylindrical projecion) - daamuSava 1820-1830 wlebSi 

germanelma maTematikosma k. gausma. 1912-1919 wlebSi ger-

manelma maTematikosma i. kriugerma Seqmna proeqciis ufro 

moxerxebuli varianti, ris Semdeg proeqcias ewodeba gaus-

kriugeris. miRebulia topografiuli rukebis maTematikur 

safuZvlad. masSi dedamiwis sferuli zedapiri gegmildeba 

cilindris zedapirze ise, rom misi romelime meridiani 

exeba cilindris Siga zedapirs, sferos (sferoidis) zeda-

piri meridianebiT dayofilia 60 eqvs gradusian zonad. 

TiToeul zonas aqvs Tavisi RerZ-meridiani, romliTac 

exeba cilindris Siga zedapirs. pirveli zonis dasavleTi 

meridiani grinvinCis meridinia, saidanac xdeba zonebis 

aTvla dasavleTidan aRmosavleTisaken. gausis proeqciis 

gansakuTrebuli Tviseba isaa, rom Tu cilindris zedapirze 
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zonis dagegmilebis Semdeg cilindrs gavSliT sibrtyeze, 

RerZmeridiani da ekvatori urTierTperpendikularuli 

swori xazebiT gamoisaxeba. TiToeul zonaSi miiReba mar

TkuTxa koordinatuli bade. [36]

gegma (plan, draft ) – dedamiwis zedapiris an sxva ciuri sxeulis 

msxvilmasStabiani (1:500-1:2000) pirobiTi niSnebiT Sesrulebu-

li gamosaxuleba, romelzec zedapiris simrude mxedvelobaSi 

ar miiReba (amitom masStabi gegmis yvela wertilSi mudmivia). 

SinaarsiT da daniSnulebiT ganasxvaveben topografiul, saz

Rvao, qalaqis, sakadastro da sxv. gegmebs.  [36]

geogamosaxuleba (geoimage, georepresentation) - dedami-

wis obieqtebis, movlenebis da procesebis sivrce-droiTi, 

masStaburi, generalizirebuli, grafikul-xatebrivi mo

deli. arsebobs: organzomilebiani (2D, 2 demensional) anu 

brtyeli geogamosaxuleba, samganzomilebiani (3D, 3 demen-
sional) anu moculobiTi geogamosaxuleba, oTxganzomilebi-

ani anu dinamikuri geogamosaxuleba. [36]

geografia (geography) - mecniereba (mecnierebaTa sistema), 

romelic Seiswavlis dedamiwis geografiul garss, gamoav-

lens mis sivrce-droiT kanonzomierebebs. geografiuli 

mecnierebis kvlevis obieqtebia: liTosfero, atmosfero, 

hidrosfero, pedosfero, biosfero da noosfero. [36]

geografiuli monacemebi (geographical data) - cifruli 

monacemebi sivrciTi obieqtebis Sesaxeb, romlebic moicavs 

cnobebs maTi adgilmdebareobis da sxva Tvisebebis Sesaxeb, 

sivrciT da arasivrciT atributebs. 

geografiuli polusebi (geographical pole) - wertilebi, 

sadac dedamiwis warmosaxviTi brunvis RerZi kveTs dedami-

wis zedapirs. geografiul polusebSi Tavs iyris dedamiwis 
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yvela meridiani. amitom maT ara aqvT grZedi. CrdiloeTi 

polusis ganedia +90°, samxreT polusis ki -90°. geografiul 

polusebze ar aris horizontis mxareebi, ar aris dRisa 

da Ramis monacvleoba, radgan polusebi ar monawileoben 

dedamiwis dReRamur brunvaSi. CrdiloeTi geografiuli 

polusi mdebareobs Crd. yinulovan okeaneSi. samxreTi  – 

antarqtidaze. geografiuli polusebis maxloblad mde-

bareoben magnituri polusebi. [36]

geodezia (geodesy) - mecnierebis, teqnikis da warmoebis 

dargi, romelic Seiswavlis dedamiwis formas, zomebs, maT 

cvalebadobas drois mixedviT, gravitaciul vels, amuSavebs 

gazomvebisa da gamoTvlebis meTodebs, saSualebebs. Sedgeba 

Semdegi disciplinebisagan: umaRlesi geodezia (Teoriuli 

geodezia, sferuli geodezia, ZiriTadi geodeziuli samu

Saoebi). kosmosuri anu Tanamgzavruli geodezia, topogra-

fia, sazRvao geodezia, gamoyenebiTi anu sainJinro geodezia, 

samarkSeidero saqme. geodeziasTan mWirdro kavSirSia: as-

tronomia, gravimetria, kartografia, gis, fotogrammetria, 

distanciuri zondireba, dedamiwis Semswavleli mecniere-

bebi, maTematika, fizika da sxv. [36]

geodeziuri safuZveli (geodetic control) - geodeziuli mo-

nacemebis erToblioba, romelic aucilebelia rukis Sesad

genad (elifsoidi, geodeziuri qseli, ganedi, grZedi da 

simaRle zRvis donidan, absoluturi simaRle). [36]

geodeziuri qseli (control net, geodetic net) - dedamiwis 

zedapirze Seqmnili im punqtebis qseli, romelTa mdebareoba 

gansazRvrulia sakoordinato sistemiT. arsebobs: nivelire-

biT Seqmnili qseli, sadac yovel saniveliro punqtze – reper-

ze – gansazRvrulia simaRle zRvis donidan, triangulaciiT 
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Seqmnili gegmuri anu sayrdeni geodeziuri qseli, sadac 

gegmuri qselis yovel punqtze gansazRvrulia geodeziuri 

ganedi, grZedi da brtyeli marTkuTxa koordinatebi. sivrci-

Ti geodeziuri qseli, romelic iqmneba kosmosuri geodeziis 

meTodebiT. yovel punqtze miTiTebulia sami koordinati, 

romlebic gansazRvraven punqtis mdebareobas dedamiwaze. 

geodeziur qsels ganasxvaveben daniSnulebis, teritoriis 

momcvelobis, sizustis, sixSiris mixedviT. aris msoflios, 

kontinentebis, saxelwifo da lokaluri qselebi. geodezi-

uri qseli, romlis punqtebze gansazRvrulia astonomiuli 

koordinatebi da azimutebi, iwodeba astonomiul-geo-

deziur qselad. topografiuli agegmvisTvis iqmneba spe-

cialuri geodeziuri qseli. [36]

geodeziuri xelsawyoebi (geodetic instruments) - geode-

ziaSi gamoyenebulia Semdegi xelsawyoebi: Teodoliti  – 

horizontaluri da vertikaluri kuTxeebis gasazomad, 

manZilmzomi – manZilebis gasazomad, niveliri – mzeris hori-

zontaluri sxivis aRmatebis gansazRvrisTvis, taqeometri 

horizontaluri da vertikaluri kuTxeebi da manZilebis 

gasazomad. Tanamedrove geodeziuri xelsawyoebi avtoma-

tizirebulia (aqvT gamoTvliTi mowyobiloba da monacemTa 

Camweri). [36]

geoikonika (geoiconics) - axali mecnieruli disciplina 

geogamosaxulebis Sesaxeb. Seiqmna ruseTSi, a. berliantis 

mier. amuSavebs geogamosaxulebebis zogad Teorias, am gamo-

saxulebebis analizis, gardaqmnis da samecniero-praqtikuli 

daniSnulebiT gamoyenebis meTodebs. igi aris kartografiis, 

aerokosmosuri meTodebisa da kompiuteruli grafikis dama-

kavSirebeli disciplina. iyenebs cifrul kartografirebas 
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da geoinformaciul sistemebs. agreTve kibernetikas, aR-

qmis fsiqologias, dedamiwis Semswavleli mecnierebebis 

codnas geogamosaxulebebis Sinaarsis gadmosacemad. [36]

geoinformacia (geoinformation) - 1. sivrciT koordinirebu-

li monacemebis an codnis erToblioba geosistemebisa da maTi 

elementebis Sesaxeb. ganixileba, rogorc samecniero-praqti-

kul saqmianobaSi gamoyenebuli resursi.; 2. adamianis an amom

cnobi mowyobilobis mier geogamosaxulebis aRqmis Sedegi. 

geoinformaciis kompiuterul qselebSi mimoqcevas Seiswav-

lis geotelekomunikacia. [36]

geologiuri ruka (geological map) - dedamiwis qerqis zeda 

nawilis geologiuri agebulebis kartografiuli gamosa

xuleba. naCvenebia qerqis amgebeli qanebis gavrceleba, Sedgeni-

loba da asaki, maTi urTierTdamokidebuleba da struqtura. 

geologiuri ruka safuZvlad udevs sasargeblo wiaRiseulis 

sabadoTa Ziebas, sainJinro nagebobaTa proeqtebis Sedgenas da 

sxv. geologiuri ruka Sinaarsisa da daniSnulebis mixedviT 

aris: geologiuri, anTropogenuli (meoTxeuli) naleqebis, te-

qtonikuri, liTologiuri, formaciuli, paleogeografiuli, 

sasargeblo wiaRiseulis, hidrogeologiuri da sxv. [36]

geomatika (geomatics) - 1. kartografiis, geoinformatikis 

da aerokosmosuri zondirebis integraciiT Seqmnili sin-

Tezuri mecnieruli mimarTuleba. integraciis mecnieruli 

safuZvelia kartografia, rogorc Teoriuli da meTodolo-

giurad ganviTarebuli mecniereba. 2. termini, romelic gamoi-

yeneba geoinformaciuli kartografiis sinonimad. [36]

geosistema (geosystem) - geografiis da geoekologiis 

fundamenturi kategoria, romelic aRniSnavs geografiuli 

garsis urTierTdakavSirebuli komponentebis erTobas.
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geofizikuri ruka (geophysical map) - gamosaxavs dedami-

wis romelime fizikur vels: gravitaciuls, magniturs, 

eleqtruls, siTburs da sxv. [36]

gis atlasi (GIS atlas) - eleqtronuli atlasi, romelSic 

rukebi, sqemebi da sxva geogamosaxulebebi warmodgenilia 

geografiuli sainformacio sistemebis fenebis saxiT. SesaZ

lebelia rukebis (fenebis) kombinireba, Sedareba, raode

nobrivi analizi da Sefaseba. xSirad CarTulia animaciuri 

modulebi, samganzomilebiani modelireba. [36]

gradacia (gradation) - safexuri, Tematuri rukebis Sesad

genad gamoyenebuli raodenobrivi maCveneblebis dalageba. 

gamoiyeneba uwyveti an wyvetili skala. uwyveti skaliT gamoi

saxeba obieqtur realobaSi uwyvetad ganviTarebul movlene-

bi – siRrmeebi an simaRleebi metrobiT, haeris temperatura, 

atmosferuli naleqebi, atmosferuli wneva. wyvetili ska-

liT – mosaxleobis simWidrove 1 kv. km-ze, mosavlianoba 1 ha-ze 

da a.S. izoxazebiT rukebis Sedgenisas iyeneben uwyvet skalas, 

Tvisobrivi da ricxviTi fonis gamoyenebisas ki – wyvetils. 

reliefis gamosaxva ferad hifsometriul rukebze xdeba ra-

odenobrivi maCveneblebis aRmavali dalagebiT da feris Tan-

daTanobiT gamuqebiT. siRrmeebis gamosaxvisTvis feri muqdeba 

siRrmeebis matebis Sesabamisad. [36]

gradienti (gradient) - sididis cvlis mimarTuleba. iye

neben fizikaSi, meteorologiasa da okeanologiaSi. kar-

tografiaSi gamoiyeneba Tematuri rukebis Sedgenis dros 

raime sididis sivrceSi cvalebadobis dasaxasiaTeblad 

(Termuli, barieruli, barieruli da sxv. gradienti). [36]

gravimetriuli ruka (gravimetrical map) - geofizikuri 

ruka, romelzec mocemulia dedamiwis simZimis Zalis velisa 
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da misi anomaliis daxasiaTeba, rac gamowveulia geologi-

uri agebulebiT da dedamiwis qerqis amgebi qanebis sxvada

sxva simkvriviT. [36]

grafika (graphic) - rukaze obieqtebis gamosaxva wertilebis, 

xazebs, poligonebis pirobiTi aRniSvnebiT, kartografiuli 

saxviTi saSualebebisa da kartografiuli meTodis erTobli-

vi gamoyenebis procesi. [36]

grafoamgebi (igive ploteri Plotter) - avtomaturi koordi-

natografi, mowyobiloba, romliTac monacemebis grafi-

kuli gamosaxuleba miiReba qaRaldze, plastikur masaze, 

fotomgrZnobiare masalaze. iyeneben xazvis, gravirebis, 

fotoregistraciis xerxebs. ganasxvaveben veqtorul da ras-

trul grafoamgebebs, veqtoruli grafoamgebi gamosaxule-

bas qmnis kalmiT an fanqriT, rastruli ki striqon-striqon 

beWdvis xerxiT. grafoamgebiT Seqmnili gamosaxulebis for-

mati cvalebadobs A4 formatidan ramdenime aTeul metramde. 

grafoamgebis zog models damatebuli aqvs skaneris fun

qciac. [36]

grZedi (Longitude) - koordinati, romelic gansazRvravs 

dedamiwaze wertilis mdebareobas sawyisi meridianidan dasav-

leT-aRmosavleTis mimarTulebiT. ganasxvaveben astronomiul, 

geodeziur da geocentrul grZedebs. astronomiuli grZedis 

(λ) gansazRvra xdeba orwaxnaga kuTxiT, romelsac wertilis 

meridianis sibrtye qmnis sawyisi meridianis sibrtyesTan. aiT-

vleba 0°-dan 360°-mde dasavleTidan aRmosavleTiT, an 0°-dan 

180°-mde sawyisi meridianis aRmosavleTiT da dasavleTiT. 

am SemTxvevaSi aucilebelia miniSneba aRmosavleTis grZedi 

(ag) an niSani (+), dasavleTis grZedi (dg) an niSani (-). praq-

tikulad grZedi ganisazRvreba meridianebs Soris droTa 
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sxvaobiT, amitom igi SeiZleba drois erTeulebSic gamoi

saxos. (saaTi, wuTi, wami), 1884 wlis saerTaSoriso SeTanxme-

biT sawyis meridianad miCneul iqna grinviCis meridiani. [36]

 
d

dakabadoneba rukis (map montage) - rukis CarCos SigniT 

ZiriTadi rukis, CanarTi rukis da yvela sxva informaciis 

(grafikuli, teqsturi, pirobiTi aRniSvnebi, fotomasala) 

ganlagebis wesrigi erTiani kartografiuli gamosaxulebis 

Seqmnis mizniT. rukis saxelwodebis, masStabis, rukis avto-

ris, samecniero redaqtoris, gamomcemlis da gamosaxulebis 

TariRis miTiTeba xdeba rogorc CarCos SigniT, ise mis 

gareT. [36]

damaxinjebis elifsi (ellipse of distortion) - kartografi-

uli proeqciaSi sferos an sferoidis elementebis damaxin-

jebis grafikuli gamoxatuleba anu indiktrisa (maCvenebeli) 

XIX saukuneSi frangma mecnierma n. tisom Camoayaliba dama

xinjebis zogadi Teoria. kartografiuli proeqciis Teori-

is mixedviT elifsoidis zedapiris umciresi wre sibrtyeze 

elifsad gamoisaxeba da mas damaxinjebis elifsi ewodeba. am 

elifsis didi (a) da mcire (b) RerZebi aCveneben rukis moce-

mul wertilSi udidesi da umciresi masStabebis mamarTule-

bebs, xolo SekumSuloba miuTiTebs formebis damaxinjebaze. 

elifsis forma da zomebi kartografiuli proeqciis dama

xinjebis maCvenebelia. [36]

dasavleTi (west) - dasavleTis wertili, horizontis 

oTxi mTavari wertilidan erT-erTi. mdebareobs damkvirveb

lidan marcxniv, Tu igi pirisaxiT CrdiloeTs uyurebs. bu

niobis dReebSi mze am wertilis maxloblad Cadis. [36]
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dedamiwis RerZi (earth axis) – dedamiwis geografiuli po-

lusebis SemaerTebeli warmosaxviTi swori xazi, romelic 

orbitis sibrtyis mimarT daxrilia 66°33”-iT. RerZis garSe-

mo erT srul Semobrunebas dedamiwa andomebs 23 saaTs, 56 

wuTs da 4 wams. RerZis garSemo dedamiwis brunvis Sedegia 

dRisa da Ramis monacvleoba. [36]

dedamiwis xelovnuri Tanamgzavri (satellite) - kosmosuri 

safreni aparati, romelic gayvanilia orbitaze samecniero 

da praqtikuli amocanebis gadasawyvetad. ganasxvaveben: 

geofizikur, geodeziur, kartografiul, meteorologiur, 

resursul, sanavigacio xelovnur Tanamgzavrebs. [36]

definicia (definition) - mokle ganmarteba, cnebis zusti 

gansazRvra arsebiTi niSnebis mixedviT. [67] 

deSifrireba (interpretation, photo interpretation, decoding) - teri-

toriis, akvatoriis da atmosferos Seswavlis procesi aero, 

kosmosuri da wyalqveSa fotogamosaxulebebiT, deSifrirebis 

amocanaa distanciuri zondirebis monacemebiTa da deSifri-

rebis niSnebiT obieqtebis, movlenebisa da procesebis Sesaxeb 

mravalmxrivi Tvisebrivi da raodenobrivi informaciis miRe-

ba, suraTze gamosaxul da bunebaSi arsebul obieqtebs Soris 

damokidebulebis gansazRvra. arsebobs vizualuri, instrumen-

taluri da avtomatizirebuli deSifrireba. Sinaarsis mixed-

viT ganasxvaveben zogadgeografiul (topografiul), Tematur 

(geologiur, geobotanikur, niadagebis da sxv.) da specialur 

(melioraciul, tyeTmowyobiTi da sxv.) deSifrirebas. [36]

digitaizeri (digitaizer) - mowyobiloba, romliTac geon-

formatikaSi, kompiuterul grafikasa da kartografiaSi 

xdeba kartografiuli da grafikuli masalis digitalizacia 

wertilebis mravalricxovani TanamimdevrobiT. wertilTa 
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mdebareoba gansazRvrulia dekartis sakoordinato siste-

maSi. digitaizeri Sedgeba magidisa da informaciis amRebi-

sagan (kursori an kalami). [36]

digitalizacia (digitaizing) - acifvra, monacemebis cif

rul formatSi gadayvana X da Y koordinatebis saxiT da 

monacemTa bazaSi Seyvana. kartografiasa da kompiuter-

ul grafikaSi sivrciTi obieqtebis digitalizacia aris 

originalebis cifruli formiT Cawera. digitalizacia 

SesaZlebelia digitaizeriT an mausiT Sesabamis programa-

Si, agreTve - avtomatur reJimSi. [36]

dinamikuri (oTxganzomilebiani) geogamosaxuleba (dy-
namic geoimage) - kinematografiuli gamosaxuleba, sadac sam 

ganzomilebas: ganeds (φ) grZeds (λ), simaRles zRvis donidan 

(h) emateba meoTxe ganzomileba – dro (t) dinamikuri geoga-

mosaxulebis magaliTebia: stereofilmebi, stereomultip-

likaciebi, dinamikuri blok-diagramebi. [36]

dinamikuri rukebi (dynamic maps) - movlenebis da proce-

sebis drosa da sivrceSi cvalebadobis amsaxveli rukebi. 

tradiciul kartografiaSi warmodgenilia erTi rukiT an 

rukaTa seriiT (mag. qalaqis teritoriuli sazRvrebis Sec

vla saukuneebisa da wlebis ganmavlobaSi gamoisaxeba erT 

kompleqsur an ramdenime analizur rukaze). dinamikur rukeb

ze movlenebis da procesebis drois mixedviT cvalebadoba 

sxvadasxva kartografiuli saxviTi saSualebiT gamoisaxe-

ba (moZraobis xazebi, Tvisebrivi foni). geoinformaciuli 

kartografireba dinamikur rukebs animaciuri rukebis 

saxiT warmoadgens. movlenebi da procesebi aris ruka–

kadrebi. gamoiyeneba tradiciuli kartografiuli saxviT 

saSualebebi, magram maTgan gansxvavebiT isini moZraoben, 
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gadaadgildebian sivrceSi realur an realurTan miaxloe-

bul droSi. [36]

direqciuli kuTxe (directional angle, position angle) - sferuli 

an brtyeli kuTxe, romelic warmoiqmneba wrfis nebismier 

mimarTulebasa da sawyisad miCneul mimarTulebas Soris. 

geodeziaSi, direqciul kuTxes uwodeben horizontalur 

kuTxes, aTvlils mocemul wertilsa da abscisaTa RerZis 

paralelur CrdiloeTis mimarTulebas Soris. direqci-

uli kuTxe izomeba saaTis isris moZraobis mimarTulebiT, 

CrdiloeTis mimarTulebidan 0°-dan 360°-mde. da gamoiyeneba 

adgilze orientaciisTvis. [28] [68]

diskretuli (discrete) - wyvetili, nawil-nawilisagan Sem

dgari. [67]

distanciuri zondirebis monacemebi (Remote sensing data, 
aerospace data) - aerokosmosuri zondirebis monacemebi - mona-

cemebi dedamiwis zedapiris, obieqtebis Sesaxeb romlebic 

ganlagebulni arian masze an mis wiaRSi, miRebuli nebismieri 

arakontaqturi anu distaciuri meTodebiT gadaRebis pro-

cesSi. tradaciulad distanciur zondirebas miakuTvneben 

monacemebs, romlebic miRebuli saxmeleTo, sahaero an kos-

mosuri bazirebis gadamRebi aparaturidan eleqtromagni-

turi speqtris erT an mraval monakveTSi. [11]

drois masStabi (temporal scale) - kartografiuli gamo-

saxulebis erT-erTi masStabi, romelic Seesabameba drois 

konkretul moments an monakveTs. dinamikuri gamosaxule-

bebSi (animacia, kartografiuli filmi, vizualuri modeli) 

gamosaxulebis demostrirebis dro Sefardebulia realur 

drosTan anu gviCvenebs demonstrirebis 1 wams realuri 

drois ra monakveTi Seesabameba. magaliTad drois masStabi 
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1: 86 000 niSnavs, rom demonstirebis 1 wami 24 sT-s tolia (86 

000 wm / 3600 =24). [36]

 
e

ekvatori (equator) - sibrtye, romelic gaivlis dedami-

wis masis centrze misi brunvis RerZis perpendikularu-

lad. [36]

epiuri (ortographic epure) - kartografiuli saxviTi saSu-

aleba – masStaburi moZraobis xazi, romlis mimarTulebac 

movlenis Sinaarsis realuri gadaadgilebis Sesabamisia. xazis 

sisqis xazovani masStabi odenobriobas da struqturas gamo-

saxavs. epiuris gamoyenebis magaliTia emigracia-imigracia, 

import-eqsporti da sxv. [36]

eratosTene (Eratosthenes) Zv. w. aR. daaxl. 276-194 w.w.  - 

Zveli berZeni mecnieri, dainteresebuli iyo filologiiT, 

(es sityva pirvelad manixmara „gramatikis“ nacvlad) maTema-

tikiT, astronomiiT, qronologiiT, geografiiT („geogra-

fia“ 3 wignad), filosofiiT, musikiT. eratosTenem pirvelma 

gazoma dedamiwis meridianis sigrZe. Camoayaliba maTemati-

kuri geografiis safuZvlebi. misi Sromebis nawyvetebia 

SemorCenili. [69]

eqspertuli sistema (expert system) - xelovnuri inteleq

tis sistema, gamoiyeneba konkretuli amocanebis gadasawyve-

tad. kompiuteris SesaZleblobebi gaerTianebulia eqspertis 

codnasa da gamocdilebasTan. Seicavs codnis bazas, wesebis 

nakrebs da meqanizms situaciis amocnobis, gadawyvetilebis 

miRebis da rekomendaciebis Camosayalibeblad. keTdeba, ise 

rogorc amas gaakeTebda adamiani – eqsperti dainteresebul 

pirTan dialogis meSveobiT. eqspertuli sistemebi gamoiyeneba 
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mecnierebisa da teqnikis mraval dargSi. maT Soris geografia-

sa da kartografiaSi. momxmarebeli eqspertul sistemas mimar-

Tavs rCevisTvis, Tu rogor warmarTos raime procesi. [36]

 
v

veb-saiti (web site) - sainformacio wyaro internetSi. 

gamoiyeneba masalis (maT Soris geogamosaxulebebis) opera-

tiuli ganTavsebis mizniT. veb-gverdebis Seqmna aris inter-

netis informaciuli resursebis zrdis mTavari wyaro. 

verifikacia (data verification) - monacemTa kvlevis Sedegebis 

empiriuli Semowmeba, misi WeSmaritebis dadgena. igi Teori-

uli debulebebis, programebisa da sxvadasxva procedurebis 

damtkicebis xerxia, romelic udardeba ukve aprobirebul, 

etalonur monacemebs. arsebobs pirdapiri da iribi veri-

fikacia. pirdapiri verifikacia gulisxmobs dakvirvebis an 

eqsperimentis Sedegebis pirdapir Semowmebas, xolo iribi - 

logikuri urTierTkavSiris dadgenas. [67]

vertikali (vertical) - kartografiuli didi wre de

damiwis zedapirze. romlis sibrtye gaivlis sferos cen-

trze.

vertikaluri danawevreba (vertical dissection) - gamosaxavs xme

leTis zedapiris maqsimalur da minimalur simaRleebs Soris 

sxvaobas, vertikaluri danawevrebis maCvenebels. (koefi-

cients) gansazRvraven geometriuli badis ujredebis, mdina-

reTa auzebis, landSaftebis, arealebis mixedviT. gamoTvlili 

sidideebis mixedviT adgenen morfometriul rukebs. [36]

vertikaluri masStabi (vertical scal) - ori an samganzo-

milebiani grafikuli gamosaxulebis (grafiki, profili, 

reliefuri ruka, blok-diagrama, virtualuri modeli) 
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vertikaluri monakveTis Sefardeba mis Sesabamis monakveT-

Tan bunebaSi. [36]

veqtori (vector) - 1. sidide, romelsac axasiaTebs mimar-

Tuleba da ricxviTi mniSvneloba. 2. moZraobis xazi (isari) - 

kartografiuli saxviTi saSualeba, romliTac gamosaxaven 

moZraobis Tvisebriv da odenobriv maxasiaTeblebs. [36]

veqtorizacia (vectorization, rastert to vector conversation) - 
rastruli formatiT mocemuli sivrciTi obieqtebis veq-

toruli formatiT gamosaxvis (konvertaciis) avtomaturi 

an naxevrad avtomaturi xerxi. [36]

vizualizacia (visualization, visualisation viewing, display) - saw

yisi cifruli monacemebis da maTi gardaqmnis algoriTmebis 

safuZvelze gamosaxulebis, geogamosaxulebis, kartografi-

uli da sxva grafikis generireba da proeqtireba (Cveneba) 

raime mowyobilobaze (mag. monitorze) [36]

virtualuri kartografireba (virtual mapping) - 1. virtu-

aluri geogamosaxulebis Seqmnis procesi. 2. kompiuteruli 

teqnologiebis nakrebi, romelSic Sedis gis-is, distanciuri 

zondirebis monacemebis, telekomunikaciuri qselis, multi-

mediis saSualebebis gamoyeneba virtualuri rukebis Sed-

genisa da analizisaTvis. [36]

virtualuri realoba (virtual reality) - xelovnuri mraval-

ganzomilebiani sinamdvile, realuri an azriseuli obi-

eqtebis, maTi kavSirebisa da urTierTobebis programulad 

marTvadi modeli. subieqtis mier xelovnuri sinamdvilis 

aRqmis procesSi SesaZlebelia interaqtiuri kavSiri. 

virtualuri ruka (virtual reality) - 1. realuri an abstraqtu-

li (azriseuli obieqtebisa da situaciebis ruka, programu

lad marTvadi, momxmarebelTan interaqtiuri urTierTobis 
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SesaZleblobiT. 2. droebiTi eleqtronuli ruka ekranze. 3. 

xilulad daukvirvebadi ruka (cifruli kartografiuli mo

deli an azriseuli ruka). [36]

 
z.

zogadgeografiuli kartografia (general geographic cartog-
raphy) - geografiuli kartografiis dargi, romelic dedami-

wis zedapirze xilulad dakvirvebadi obieqtebis ganlagebas 

asaxavs drois garkveuli momentisa an monakveTisTvis. iq

mneba sxvadasxva masStabis zogadgeografiuli rukebi, rom-

lebic erTiani, globaluri nomenklaturiT arian wesrigSi 

moyvanili. [36]

zogadgeografiul kartografireba (general geographical 
mapping, topographical mepping) - zogadgeografiuli rukebisa da 

atlasebis Sedgenis procesebis erToblioba. ganasxvaveben: 

am procesis Sedegad Seqmnil msxvilmasStabian (topografi-

uli) saSualomasStabian (samimoxilvo-topografiuls) da 

wvrilmasStabian (samimoxilvo) rukebs. gamoyenebulia er-

Tiani standartuli miTiTebebi, rac aadvilebs sxvadasxva 

qveynis zogadgeografiuli rukebiT sargeblobas. [36]

zogadgeografiuli ruka (general geographical map) - obieqtu-

ri realobis obieqtebis ganlagebis gamosaxuleba, romlebsac 

xilulad dakvirvebadi forma aqvT (reliefis formebi, mdi-

nare, tba, tye, dasaxlebuli punqti, gza da sxv.). zogadgeog

rafiulia: topografiuli, samimoxilvo-topografiuli da 

samimoxilvo rukebi. maT Soris yvelaze msxvilmasStabiani da 

Sesabamiad yvelaze detaluria aerofotogadaRebiT Sed-

genili topografiuli ruka. naklebad detaluria samimo

xilvo-topografiuli da samimoxilvo rukebi (saSualo 
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da wvrili masStabis gamo). zogadgeografiul rukebze 

saWiroebis SemTxvevaSi gamosaxaven politikur da adminis-

traciul sazRvrebsac. [36]

zogadgeografiuli safuZveli (general geographic basis) - 
gamoiyeneba Tematuri an specialuri daniSnulebis rukebis 

Sesadgenad. iqmneba msxvilmasStabiani zogadgeografiuli 

rukebidan. zogadgeografiuli safuZvlis swored momza-

deba moiTxovs kartografis maRal kvalifikacias. radgan 

safuZvlis elementebis sworad SerCevazea damokidebuli 

Sesadgeni rukisa da atlasis xarisxi. [36]

 
T

Tematuri kartografia (thematic caartography) - geografi-

uli kartografiis dargi, romelic monacemebs obieqturi 

realobis sagnebisa da xilulad daukvirvebadi movlenebis 

Sesaxeb moipovebs specialuri mecnierebebidan. Tematuri 

kartografiis dargebi iqmneba kartografiisa da im mecniere-

baTa integraciiT, romelTa kvlevis sagnis sivrce-droiTi 

Taviseburebebi kartografiasTan kavSiriT gamovlindeba. 

mag. istoriuli kartografia, samedicino kartografia, 

fizikur-geografiuli kartografia da sxv. [36]

Tematuri kartografireba (thematic mapping) - proce-

sebis, meTodebisa da teqnologiebis erToblioba, romlebic 

gamoiyeneba Tematuri rukebisa da atlasebis Sesadgenad. 

kartografirebis formebia: analizuri, SeuRlebuli, sin-

Tezuri, kompleqsuri, sistemuri, geoinformaciuli. maTgan  

analizuri, sinTezuri, kompleqsuri da geoinformaciuli 

kartografirebis Sedegad iqmneba Sesabamisi rukebi. SeuRle

buli da sistemuri kartografirebis formebi azriseulad 
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monawileoben rukis SedgenaSi. kartografirebis formebs 

Soris kavSiri ierarqiulia. ganasxvaveben: bunebis movlenaTa, 

sazogadgoebriv movlenaTa, bunebisa da sazogadoebri mov-

lenaTa kartografirebas. [36]

Tematuri ruka (thematic map) - xilvadi da araxilvadi obi-

eqtebis sivrciTi urTierTkavSiris gamosaxuleba rukis eniT. 

Sinaarsis detalurobas gansazRvravs daniSnuleba – samecnie

ro, sacnobaro, saswavlo. Tematuri rukebia: geologiuri, 

klimaturi, niadagebis, zoologiuri, landSaftebis da sxv. [36]

 
i

identifikatori (identifier) - unikaluri nomeri, romelic 

eniWeba sivrciT obieqtis avtomaturad an ganisazRvreba mom

xmareblis mier. saSualebas iZleva calsaxad ganisazRvros 

erTi obieqtismsgavsi mravali obieqtidan. [36]

izobaTi (isobath) - okeaneebis, zRvebis, tbebis, wyal-

sacavebis, mdinareebis da wylis sxva obieqtebis siRrmeebis, 

maTi fskeris gamomsaxveli izoxazi. 

izobari (isobar) - atmosferuli wnevis izoxazi, erTma-

neTTan akavSirebs erTnair maCveneblebs. [36]

izoTerma (isotherm) - haeris, wylis, niadagis da sxva obi-

eqtebis erTnairi temperaturis damakavSirebeli izoxazi. 

[36]

izoqrona (isochrone) - 1. movlenis erTdroulad dadgomi-

sa da xangrZlivobis gamomsaxveli izoxazi (mag. uyinvo peri-

odis xangrZlivoba). 2. romelime obieqtamde misvlisaTvis 

saWiro drois monakveTis gamomsaxveli izoxazi. [36]

izoxazi (isoline) - erTnairi ricxviTi mniSvnelobis 

SemarTebeli xazi. [36]
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izoxazebis xerxi (method of isolines) - uwyveti, TandaTano-

biT cvalebadi movlenis gamosaxvis saSualeba, romlebic 

qmnis zedapiris reliefis, temperaturis an wnevis velebs 

da sxv. or mezobel izoxazs Soris ganisazRvreba kveTis 

sidide absolituri an SefardebiTi maCveneblebiT. Tval-

saCinoebis gaZlierebis mizniT izoxazebs Soris safexurebi 

ifereba. [36]

izohieta (isohyet) - naleqebis erTnairi raodenobis 

(jami, fena) SemaerTebeli xazi. [36]

izohifsi (isohypse) - dedamiwis zedapiris reliefis 

erTnairi simaRleebis SemaerTebeli xazi. sinonimia hori-

zontali. [36]

indeqsi (index, code) - 1. ricxviTi an anbanuri maCvenebeli, 

romelic rukaze an legendaSi axlavs romelime aRniSvnas. 

standartuli indeqsebi mikuTvnebuli aqvT geologiur 

rukebs. indeqsebi gvxdeba agreTve geomorfologiur, geo-

botanikur, landSaftur da sxv. rukebze. 2. geografiuli 

saxelwodebebis saZiebelSi anbanur-cifruli aRniSvna anu 

miniSneba gverdsa da rukis ujredze, sadac obieqti mde-

bareobs. 3. SefardebiTi statistikuri maCvenebeli, romelic 

raime movlenis intensivobas gamosaxavs erTis mimarT nawileb-

Si an procentebSi. 4. pirobiTi niSani, sityva, kodi, romelsac 

iyeneben sainformacio-saZiebo sistemaSi identifikaciis, mi

niSnebis an moZiebis mizniT. [36]

inventaruli ruka (inventory map) - ruka, romelzedac de-

talurad aris aRniSnuli, anu daregistrirebuli yvela 

obieqtis adgilmdebareoba da mdgomareoba (mag.: sasargeb-

lo wiaRiseuli, samkurnalo mcenareebi). inventaruli ruka 

analizuri rukaa. [36]
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internet-kartografireba (Internet mapping, web-mapping) - 
rukebis Sedgena da redaqtireba internetis gamoyenebiT. ad-

gili aqvs 3 proceduras: 1: saWiro informaciis moZieba da 

miReba. 2. interaqtiuri kartografirebis procesi. 3. kar-

tografiuli nawarmoebis prezentacia (gamoiyeneba, animacia 

da multimedia). 

interpolacia (Interpolation) - monacemebs Soris Suale-

duri mniSvnelobebis gamoTvla da gamoxazva izoxazebis 

meTodiT. gamoiyeneba topografiul rukebze Sualeduri da 

damatebiTi horizontalebis gasavlebad, agreTve Tematuri 

rukebis (reliefis, klimaturi, mosaxleobis simWidrovis da 

sxv.) Sedgenis dros. [36]

informacia (information) - 1. sinamdvilis obieqtebis Sesa

xeb arsebuli monacemebis da codnis erToblioba. 2. obi-

eqtebis Sesaxeb monacemebis miReba. 3. monacemebi, romelTa 

gadacema aris SesaZlebeli. 4. adamianis (subieqtis) mier 

miRebuli da aRqmuli monacemebi.

 
k

kadastri (cadastre) - sistematizirebuli grafikuli da 

teqsturi monacemebis sistema obieqtze. masSi monacemebis 

Sevseba da ganaxleba xdeba periodulad. ganasxvaveben: 

miwis, qalaqis, geologiur, mineraluri resursebis, wylis, 

tyis, mcenareebis, cxovelTa da sxva saxis kadastrs. Seicavs 

monacemebs adgilmdebareobis, gamoyenebis, geografiuli 

Taviseburebebis, klasifikaciis, Seswavlilobis xarisxis, 

samarTlebrivi kuTvnilebis, ekologiuri mdgomareobis da 

sxv. kadastris warmoeba SesaZlebelia monacemTa bazebis da 

sakadastro rukebis SeqmniT. [36]
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kartireba (mapping) - damaxinjebuli terminia. sworia - 

kartografireba. [36]

kartograma (cartogram, Choropleth map) - statistikuri kar-

tografirebis forma, ruka, romelic gviCvenebs SefardebiTi 

maCveneblebis safexurisebr ganawilebas saaRricxvo-terito-

riuli erTeulebis mixedviT. es maCvenebeli miiReba sakvlevi 

movlenis ricxviTi monacemebis sxva, masTan dakavSirebuli 

movlenis ricxviT monacemTan SefardebiT. kartogramis Ta-

viseburebaa is, rom garkveuli farTobisTvis gamoTvlili 

maCveneblebi diskretulia. isini qmnian safexurisebr zeda-

pirebs, romelTa aRqmas aadvilebs intervaliani skala. teri-

toriuli erTeulebi skalis Sesabamisad dafarulia feriT 

an SrafirebiT. zogjer ageben uwyvet skalas. [36]

kartodiagrama (diagram map, diagrammatic map) - ruka, ro-

melic movlenis gavrcelebas asaxavs sxvadasxva saxis diag

ramiT - svetovaniT, wriuliT, kvadratuliT, metwilad 

administraciuli an sxva teritoriuli erTeulebis saz-

RvrebSi. xSirad iyeneben socialuri da ekonomikuri ruke-

bis Sesadgenad. [36]

kartografi (cartographer) - specialisti, profesionali 

rukebis Sedgenisa da gamoyenebis dargSi.

kartografi-geoinformatikosi (cartographer-specialist in 
geoinformatics, computer cartographer) - geoinformatikaSi da-

specialebuli kartografi, romelic geografiul infor-

maciul sistemebs iyenebs kartografiaSi, geografiasa da 

dedamiwis Semswavlel sxva mecnierebebSi kartografirebis 

mizniT. [36] 

kartografirebis erTeuli (mapping unit) - 1. teritori-

uli erTeuli, romelic gamoyenebulia sxvadasxva Sinaarsis 
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rukebis Sesadgenad movlenis Tvisobrivi an raodenobrivi 

daxasiaTebis dros. 2. monacemTa bazis umciresi obieqti. [36]

kartografiuli karToteka (cartographic card index) - 1. ba-

raTebis erToblioba, romelic Seicavs informacias kartog

rafiul nawarmoebebze an kartografiul literaturaze. 

sistemaSia moyvanili sxvadasxva niSniT (mag. anbanuri Tana-

mimdevrobiT, TematikiT, teritoriis momcvelobiT). 2. 

kompiuteruli sistema kartografiuli gamoyenebis da do-

kumentebis Senaxvis, katalogizaciis da ZiebisaTvis. [36]

kartografiuli koleqcia (cartographic collection) - rukebis, 

atlasebis, globusebis da sxva kartografiuli nawarmoe-

bebis sistematikuri nakrebi. aqvs mecnieruli, mxatvruli da 

istoriuli Rirebuleba.

kartografiuli komunikacia (cartographic communication) - 
kartografiuli informaciis gadacemis procesi rukis Sem-

dgenelidan rukis momxmareblamde. [36]

kartografiuli koncefciebi (graphic collection) - Teo-

riuli Sexedulebebis sistema kartografiis saganze. masSi 

ganzogadebulia gamocdileba da kartografiis sagani gan

xilulia garkveul istoriul doneze. [36]

kartografiuli lingvistika (cartographic linguistics) - mecni-

eruli disciplina kartografiisa da lingvistikis mijnaze. 

Seiswavlis rukis enas, mis funqcionirebas da socialur 

mniSvnelobas. 

kartografiuli samsaxuri (mapping agency) - saxelmwifo 

organizacia, romelic pasuxismgebelia saxelmwifos zusti 

da Tanamedrove rukebiT uzrunvelyofaze. [36]

kartografiuli proeqciis damaxinjeba (distortions of a map 
protection) - sigrZeebis, farTobebis, kuTxeebis da formebis 
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damaxinjeba rukaze, rac gamowveulia dedamiwis sferuli 

zedapiridan sibrtyeze gadasvliT. arsebobs damokidebule-

ba, romelic konkretul proeqciaSi iZleva sigrZeebis da far-

Tobebis damaxinjebis Semcirebis SesaZleblobas kuTxeebis da 

farTobebis damaxinjebis gazrdis sanacvlod da piriqiT. 

kompiuterizacia (computerization) - (kartografiaSi) kom

piuteruli teqnikis danergvis, monacemebis Sekreba-da-

muSavebis eleqtronul meTodebze gadasvlis, kompiuteruli 

rukebis Sedgenis procesi. [36]

kompiuteruli atlasi (computer atlas) - 1. geografiuli 

atlasi, romelic warmodgenilia eleqtronuli rukebis 

saxiT kompaqt-diskze an ganTavsebuli internetSi (eleq

tronuli atlasi) 2. tradiciuli poligrafiuli atlasi, 

magram Sedgenili kompiuteruli da geoinformaciuli teq

nologiebiT. [36]

kompiuteruli grafika (computer graphics) - meTodebis, al-

goriTmebis da programebis sistema (disfleize, grafoamgeb

ze an sabeW mowyobilobaze informaciis grafikuli formiT 

Seyvanis, gadamuSavebis da gamosaxvis mizniT veqtoruli, 

rastruli an sxva saxiT). [36]

kompleqsuri kartografireba (computer mapping) - Tematuri 

kartografirebis mimarTuleba, romlis arseboba dakavSire-

bulia kompleqsuri rukebis, rukaTa seriebis da kompleqsuri 

atlasebis SeqmnasTan. garemomcveli sinamdvilis sistemur 

safuZvelze kvlevisa da mravalmxrivi asaxvis saSualeba. [36]

kontinualizacia (continuitization) - rukis gardaqmna 

diskretuli gamosaxulebidan uwyvet gamosaxulebad. (mag. 

dasaxlebuli punqtebis mosaxleobis ricxovnobis gardaq

mna izoxazebiT gamosaxul mosaxleobis simWidroved). [36]
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konturuli ruka (blank map) - blankuri, „munji“, uwarwe-

ro ruka saswavlo procesSi gamosayeneblad, agreTve gamoi-

yeneba rogorc zogadgeografiuli safuZveli sxvadasxva 

Sinaarsis Tematuri rukebis Sedgenis dros. [36]

 
l

landSafturi ruka (landscape map) - gamosaxavs bunebrivi 

da anTropogenuli teritoriuli kompleqsebis ganlagebas 

da struqturas. [36]

legendis logika (logic of legend) - rukis legendis agebis 

principi, romelic yovelTvis eqvemdebareba kartografireba-

di obieqtis klasifikaciis logikas. grafikuli saSuale-

bebi  – niSnebi, Srafireba, ferTa gama, Srifti  - gamoiyeneba 

obieqtebis Soris ierarqiuli kavSiris saCveneblad. [36]

lemanis skala (Lemann’s hachures) - 1799 wels gamoiyena 

saqsonelma kartografma iohan lemanma mTiani reliefis 

gamosaxvisaTvis. ferdobebis daxrilobas gamosaxaven 10 

gradaciis mqone StrixebiT. Strixebis siganisa da Strixebs 

Soris naTeli zolis Tanafardobis cvalebadoba qmnida 

sxvadasxva daxrilobis efeqts. 45°-ze meti daxrilobis 

mqone ferdobebi ifareboda Savi feriT. [36]

liTologiuri ruka (lithologic(al) map) - geologiuri ruka, 

gamosaxavs danaleqi qanebis gavrcelebis adgilebs. [36]

limnologiuri ruka (limnological map) - xmeleTis wyal-

satevebis, tbis, wyalsacavis hidrologiuri ruka, gamo-

saxavs wyalsatevis hidrologiur reJims, wylis Tvisebebs, 

fskeris naleqebs, fizikuri, qimiuri da biologiuri pro-

cesebis kompleqsebs, mcenareTa da cxovelTa samyaros, 

ekologiur mdgomareobas. [36]
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lingvisturi ruka (linguistic map) - gamosaxavs enobrivi 

ojaxebis, jgufebis, dialeqtebis gavrcelebas sxvadasxva 

teritoriaze. [36]

lineamenti (lineament) - reliefis planetaruli masSta-

bis xazovani da rkalismagvari elementebi, romlebic da-

kavSirebulni arian siRrmiT rRvevebTan. lineamenturi 

analizi teritoriis siRmuli agebulebis Seswavlis sauke-

Teso saSualebaa. 

licenzia (license) - nebarTva ama Tu im samuSaoebis war-

moebaze, gaicema saxelmwifo organoebis mier garkveuli 

vadiT. vrceldeba kartografiuli samuSaoebis warmoeba-

zec. [36]

logariTmuli masStabi (rithmic scale) - logariTmuli 

masStabi gamoiyeneba profilebis, Wrilebis, anamorfuli 

rukebis Sedgenis dros. [36]

lokalizacia (localization) - 1. obieqtebis da monacemebis 

mibma koordinatebiT, misamarTebiT, ganlageba wertilebSi, 

xazebSi, farTobebSi, rac aisaxeba saxviTi saSualebebis lo-

kalizaciaSi. [36]

 
m

magnituri veli (dedamiwis) (magnetic field) - veli, ro-

melic moqmedebs moZrav eleqtronul muxtze. dedamiwas aqvs 

magnituri veli, romelic qmnis magnitosferos. magnituri 

polusebi dedamiwis zedapiris is wertilebia, romlisa

kenac mimarTulia dedamiwis magnituri velis daZabulobis 

veqtori (kompasis isari). geologiuri epoqebis mixedviT 

icvleboda magnituri velis koordinatebi da polaruloba 

(dadebiToba da uaryofiToba). [67]
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magnituri meridiani (magnetic meridian) - geomagnituri 

velis Zalwiris proeqcia dedamiwis zedapirze. magnituri me-

ridianebi Tavs iyris dedamiwis Crd. da samxr.  magnitur po-

lusebSi. magnitur meridianze gamaval vertikalur sibrtyes 

magnituri meridianis sibrtye ewodeba. dedamiwis zedapiris 

mocemul wertilSi magnituri meridianis sibrtye  (am sibrtye-

Si dgeba magnituri kompasis isari) ar emTxveva geografiuli  

meridianisas. kuTxes maT Soris magnituri mixriloba ewodeba. 

es kuTxe icvleba adgilisa da drois mixedviT. [70]

magnituri polusi (magnetic pole) - wertilebi dedamiwis 

zedapirze, sadac dedamiwis magnituri velis daZabulobis 

veqtori mimarTulia vertikalurad: Crd. polusze - qvemoT, 

samxr. polusze - zemoT (zogi didi magnituri anomaliis 

raionSi SeiniSneba lokaluri magnituri polusi). dedami-

wis magnitur polusSi Tavs iyris yvela izogoni da magni-

turi meridiani. droTa ganmavlobaSi magnituri polusebis 

koordinatebi da polaruloba icvleba. [70]

maTematikuri modeli (mathematical medel) - modeli, sadac 

movlenebi da procesebi mocemulia maTematikuri simboloe-

bis, formulebis, gantolebebis da funqciebis saxiT. [67]

masStabgareSe niSani (point symbol) - pirobiTi niSniT 

gadmocemuli obieqti, romlis farTobi ar gamoisaxeba 

rukis masStabSi (mag. wvrilmasStabian rukebze dasaxle-

bul punqts gamosaxavs punsoni). [36]

materiki (rus. матерый - magari, didi) - qarTul litera

turaSi rusulidan Semosuli da adre gavrcelebuli ter-

mini, ixmareboda kontinentebis Sesatyvisad. [70]

meTodi (method) - samyaros Teoriuli da praqtikuli 

Semecnebis saSualeba, praqtikiT Semowmebuli mecnieruli 
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Teoria. ganasxvaveben zogad (logikur, filosofiur, maTema-

tikur) da kerZo (geografiul, kartografiul, geoinfor-

maciul da sxv.) meTodebs. [36]

meTodologia (methodology) - 1. moZRvreba mecnieruli 

Semecnebis meTodebze, logikur organizaciasa da saSuale-

bebze. 2. konkretul mecnierebaSi gamoyenebuli meTodikis, 

xerxebis, Teoriuli da praqtikuli kvlevis sistema. [36]

merkatori (Mercator) gerhard - 1512-1594 w.w. flamandeli 

kartografi. levenis universitetis damTavrebis Semdeg amza-

debda zust optikur xelsawyoebs da rukebs. arsebuli kartog

rafiul masalis kritikuli analizis safuZvelze warmoayena 

rukis Sedgenis axali, maTematikurad dasabuTebuli principe-

bi. kerZod: ramdenime kartografiuli proeqcia, romelTaga-

nac yvelaze cnobilia msoflio rukis cilindruli tolkuTxa 

proeqcia. merkatorma agreTve gamoTvala dedamiwis magnitu-

ri polusis koordinatebi. misi mTavari naSromi evropis qvey-

nebis rukaTa krebuli, romelsac „atlasi“ uwoda, gamoqveynda 

1595 wels, avtoris gardacvalebis Semdeg.

merkatoris proeqcia (Mercator projection) - normaluri 

tolkuTxa cilindruli proeqcia. pirvelad 1569 w. gamoi

yena gerhard merkatorma msoflio rukebis Sesadgenad. 

kargad gadmoscems kontinentebis moxazulobas, magram aqvs 

farTobebis didi damaxinjeba maRal ganedebSi. iyeneben sa-

mimoxilvo da sazRvao rukebisaTvis. masze loqsodroma anu 

xazi, romelic yvela meridians erTi da imave kuTxiT kveTs, 

swori xaziT gamoisaxeba. [36]

merkatoris universaluri ganivcilindruli proeqcia 

(Universal Transverse Mercator projection, UTM projection) - topog

rafiuli rukebis proeqcia, romelsac iyeneben aSS-Si da  
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natos-s qveynebSi. gaus-kriugeris proeqciis analogiuria, 

(anu mravalzoniania), magram gansxvaveba imaSi mdgomareobs, 

rom gaus-kriugeris proeqciaSi masStabi RerZul meridi-

anze 1.0-ia, xolo UTM-is proeqciaSi -0.9996, zonebis numer-

acia iwyeba ara grinvinCis meridianidan, aramed 180°-iani 

meridianidan, X RerZi aRmosavleTis mimarTulebisaa, Y 
RerZi ki CrdiloeTis. [36]

metamonacemebi (metadata) - monacemebi monacemebis Sesaxeb: 

katalogebi, cnobarebi, reestrebi, metamonacemebis bazebi 

da cifruli monacemebis aRweris sxva formebi, romlebic 

Seicaven informacias maTi Semadgenlobis, Sinaarsis, sta-

tusis, warmoSobis, adgilmdebareobis, xarisxis, formatis, 

wvdomis pirobebis, gamoyenebis, saavtoro uflebebis da sxv. 

Sesaxeb. [36]

metri (metre) - sigrZis erTeuli, 1791 wels ganisazRvra, 

rogorc parizis meridianis 1/40 000 000 nawili (dedamiwis 

elifsoidis mixedviT). platinis da oridiumisagan damzadeb-

uli metris etaloni inaxeba zoma-wonis saerTaSoriso biuro-

Si sevrSi, parizis maxloblad. metris wilobiTi da jeradi 

erTeulebia: milimetri (mm), santimetri (sm), kilometri (km). 

1mm=0.001m; 1sm=0.01 m; 1 km=1000 m. [36]

mTavari meridiani (initial meridian, prime meridian) - igive 

sawyisi, nulovani meridiani dedamiwaze an sxva planetaze, 

saidanac iwyeba grZedebis aTvla. [36]

mineraluri resursebis ruka (map of mineral resources) - gamo-

saxavs im saTbob-energetikuli, liTonuri, araliTonuri da 

sxva saxis sasargeblo wiaRiseulis ganlagebas, romlebic 

gamoiyeneba rogorc energiis da nedleulis wyaro. zogjer 

mocemulia maragis Sefaseba, mopoveba da garemoze zemoq-
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medebis prognozebi. [36]

miwaTmowyoba (land management) - miwaTsargeblobis, mi-

webis dacvisa da gamoyenebis maregulirebeli RonisZiebaTa 

sistema. miwaTmowyobiT xdeba miwis resursebis ganawileba, 

ganisazRvreba gamoyenebis xerxebi, muSavdeba miwebis dac-

vis RonisZiebebi, m.S. rekultivacia da melioracia.

miwis kadastri (land cadastre) - aucilebeli da sarwmuno 

grafikuli da teqsturi monacemebis sistema miwebis buneb

rivi, sameurneo da samarTlebrivi mdgomareobis, miwis na-

kveTebis zomebisa da mdebareobis Sesaxeb. miwis kadastri 

xorcieldeba sakadastro da miwaTsargeblobis rukebisa da 

gegmebis SedgeniTa da maTi mudmivi ganaxlebiT. [36]

miwis fondis ruka (stock of land map, land map) - gamosaxavs 

teritoriul erTeulSi miwebis struqturas, maT bunebriv-

resursul potencials, miznobriv daniSnulebasa da sameur-

neo gamoyenebas. gamoyofen miwebis Semdeg kategoriebs: 

sasoflo-sameurneo savargulebs, tyeebs, buCqnars, saZov

rebs, wyliT dakavebul miwebs, nagebobebis qveS arsebul da 

sxva miwebs. rukis Sesadgenad iyeneben sakadastro da miwebis 

aRricxvis monacemebs. [36]

modelireba (modeling) - sinamdvilis obieqtebisa da ga

movlenebis Semecnebis saSualeba materialuri an idealu

ri Seqmnis gziT. kartografireba da geoinformaciuli 

analizi ganixileba rogorc kartografiuli da geoinfor-

maciuli modelireba, xolo ruka – rogorc sinamdvilis 

modeli. 

monacemebi (data) - sxvadasxva sidideebi, romlebic gamo-

saxaven: gazomvebs, agegmvis, dakvirvebis Sedegebs, sinamdvi-

lis aRwerilobas. SesaZlebelia am sidideebis dafiqsireba, 
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Senaxva, gadacema da damuSaveba, rogorc adamianis, ise avtoma-

turi mowyobilobebis mier. kartografiasa da geionformati-

kaSi gamoyenebuli monacemebi arsebobs grafikuli, cifruli, 

analogiur-cifruli, alfabetur-cifruli formebiT. monacem-

Ta erToblioba da sistemebi qmnian monacemTa bazebs da bankebs.

monacemTa bazebi (data base) - garkveuli wesebiT organi

zebuli monacemTa erToblioba, romelic gansazRvravs mona-

cemebis aRweris, Senaxvis da manipulirebis saerTo principebs.

monitoringi (monitoring) - garemos mdgomareobaze regu

laruli dakvirvebis, Sefasebis da kontrolis infor-

maciuli sistema. iyeneben monitoringis aerokosmosur, 

hidrometeorologiur, biolokaciur meTodebs. monito

ringis SedegebiT adgenen operatiul rukebs. [36]

morige ruka (correction sheet) - 1. ruka, romelzec siste-

maturad registrirdeba axali monacemebi da is cvlilebe-

bi romlebic adgilze xdeba. es aucilebelia rukaTa axali 

gamocemebSi gaTvaliswinebisaTvis. 2. rukis sacdeli, sasig-

nalo amonabeWdi. [36]

morfologiuri ruka (morphological map) - gamosaxavs 

dedamiwis zedapiris reliefis formebs: myinvaruls, eo

lurs, fluvialurs, vulkanurs da sxv. saukeTeso morfolo-

giur rukad miCneulia topografiuli ruka, romelzedac 

detalurad aris gamosaxuli reliefis formebi. [36]

morfometria (morphometry) - kvlevis kartografiuli 

meTodis is nawili, romelic ikvlevs obieqtebis formebs, 

struquturis maCveneblebs da maTi gamoTvlis xerxebs. mor-

fometriuli kvlevebi mimdinareobs geologiis, geofizikis, 

hidrologiis, niadagmcodneobis, botanikis, ekonomikuri 

geografiis da sxva dargebSi.
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mosaxleobis ruka (population map) - gamosaxavs mosaxleo-

bis ganlagebas da gansaxlebas, demografiul, eTnografiul 

da socialur-ekonomikur Taviseburebebs. [36]

moZraobis xazebis xerxi (method of flowlines) - xazSi lokali-

zebuli kartografiuli saxviTi saSualeba. gamosaxavs mov-

lenis sivrciT gadaadgilebas, mis Tvisebriv, odenobriv da 

struqturul mxareebs. ganasxvaveben ori saxis moZraobis xa-

zebs: veqtoruls (sxvadasxva feris, formis da sisqis isrebs) 

da epiurs (sxvadasxva feris, sisqis da struqturis zolebs). 

gamoiyeneba gzaTa qselis, migraciis, eqspor-importis da sxva 

movlenebis gamosaxvisaTvis rogorc damoukideblad, ise sxva 

saxviT saSualebebTan SeTavsebuli xerxiT. [36]

msoflio geodeziuri sistema - 1984 (World Geodetic sys-
tem  – 1984; WGS-84) - im elifsoidis koordinatTa sistema, 

romelic gamoTvlilia punqtebis Tanamgzavrebidan da-

zustebuli koordinatebiT. misi parametrebia: a=6 378 137 m, 

b=6 356 752, f=1:298, zedapiris farTobi 510065 km2. [36]

msoflio saerTaSoriso rukis proeqcia (International Map 
of the World projection) - saxeSecvlili polikonusuri proeqcia, 

romelic gamoyenebulia dedamiwis 1:1 000 000 masStabis topo-

grafiuli rukebisaTvis. Sedgenilia gaero-s egidiT. [36]

municipaluri gis (municipal GIS, urban GIS) - qalaqis geogra

fiuli informaciuli sistema, gamiznulia qalaqis meurneobis 

dagegmvisa da marTvis, garemos dacvis, mosaxleobis 

cxovrebis pirobebis gaumjobesebisaTvis, agreTve qalaqis 

rukebisa da atlasebis Sesadgenad. [36]

myinvaris ruka (glaciological map) - glaciologiuri ruka, 

gamosaxavs Tanamedrove gamyinvarebis gavrcelebas, farTobs 

da morfologiur tipebs. mocemulia myinvarTa sazRvrebi, 
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firnis auzebi, kvebis da ablaciis raionebi. myinvarebis 

zedapiris reliefi gamosaxulia horizontalebiT. [36]

 
n

niutoni (Newton) isaak - 1643-1727 w.w. - ingliseli fiziko-

si, maTematikosi da astronomi. klasikuri fizikis fuZemde-

beli, diferencialuri da integraluri aRricxvis erT-erTi 

Semqmneli. kembrijis universitetis kursdamTavrebuli, lon-

donis samefo sazogadoebis wevri da prezidenti. parizis 

mecnierebaTa akademiis ucxoeli wevri. cnobili Sromebi: 

`sinaTlisa da ferebis axali Teoria“, „naturaluri filo

sofiis maTematikuri sawyisebi“ (SemoklebiT „sawyisebi“) da 

sxva. mniSvnelovani samuSao aqvs Sesrulebuli algebris, in-

terpolirebis da geometriisTvis. niutons ekuTvnis fundamen-

turi aRmoCenebi usasrulo mwkrivTa TeoriaSi, Camoayaliba 

cnobili „aqsiomebi anu kanonebi moZraobisa“ (e. w. „niutonis 

kanonebi“). sabunebismetyvelo mecnierebebis garda Seqmna Txzu

leba winaswarmetyvel danielze da apokalifsis ganmarteba. 

uzarmazari samecniero SromisTvis mianiWes aznauroba. dak

rZalulia inglisis erovnul panTeonSi, vestministeris saaba-

toSi. [71]

 
o

organzomilebiani geogamosaxuleba (2D geoimage) - stati-

kuri geogamosaxuleba, romlis yvela elementi erT sibrtyeze 

mdebareobs (gegma, ruka, fotoruka da sxv.). [36]

ordinata (ordinate, Y-coordinate) - dekartis erT-erTi 

koordinati, aRiniSneba Y-iT. geodeziur sakoordinato 

zonaSi ordinatad miRebulia ekvatoris xazi. [36]
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ordinatTa RerZi (Y-axis) - marTkuTxa (dekartis) koordi-

natTa sistemaSi ricxviTi swori, romlis gaswvriv aiTvleba 

Y koordinatebi (Y RerZi). gaus-kriugeris geodeziuri koor-

dinatebis sistemaSi ordinatTa RerZi aris ekvatori. topog

rafiuli rukebze ordinatebi aiTvleba kilometruli badis 

horizontul xazebze. fotogrammetriaSi ordinatTa RerZi 

aris agegmvis mimarTulebis Tanmxvedri xazi. [36]

orTogonaluri proeqcia (ortogonal projection) - obieqtis 

gamosaxva misi sibrtyeze (raime zedapirze) daproeqtebiT 

am zedapirisadmi perpendikularuli sxivebiT. am gziT ru-

kaze an gegmaze miRebul gamosaxulebaze daculia manZilebis 

da kuTxeebis (moxazulobis, formis) toloba. [36]

orTofotogegma (orthophotoplan) - fotogegma, saidanac mox-

snilia adgilis uswormasworobebiT (reliefiT) gamowveuli 

damaxinjeba. iqmneba specialurad damuSavebuli suraTebis 

montaJis Sedegad, risTvisac iyeneben diferencialur orTo-

fotoproeqtors. 

orTofotoruka (orthophotomap) - fotoruka orTogona

lur proeqciaSi, miiReba diferencirebuli transformire-

biT, romelic gamoricxavs reliefiTa da suraTis daxrilobiT 

gamowveul damaxinjebebs. orTofotoSi erTmaneTTan SeTavse-

bulia adgilis fotogamosaxuleba da topografiuli rukis 

elementebi (bade, horizontalebi, warwerebi); sakoordinato 

an fotogamosaxuleba da Tematuri Sinaarsis elementebi (ge-

ologiuri struqtebi, mcenareuloba da sxv.) [36]

orografiuli ruka (orographic(al) map) - gamosaxavs 

xmeleTisa da okeanis fskeris orografias, reliefis struq-

turas misi genezisis, asakis da ganviTarebis daxasiaTebis 

gareSe. [36]
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orografiuli sqema (orographic(al) sketch) - gamosaxavs 

mTian mxareSi qedebis ganlagebas, riTac iqmneba mTiani mxa

ris xasiaTi. [36]

 
p

paleogeografiuli ruka (paleogeographical map) - gamosa

xavs geologiuri warsulis fizikur-geografiul pirobeb-

sa da procesebs, axdens Zveli reliefis, xmeleTisa da wylis 

moxazulobis rekonsruqcias, axasiaTebs klimats, cocxali 

organizmebis ganlagebas. [36]

paradigma (paradigm) - ZiriTadi mecnieruli cnebebis, 

Teoriuli debulebebis modelebis sistema, romelic miRe-

bulia aRniSnul dargSi, mecnierebis saganze da meTodze 

Camoyalibebuli SexedulebiT. 

perspeqtiuli geogamosaxuleba (perspective geoimage) - geo

gamosaxuleba (ruka, fiziografiuli naxati da sxv.), romelic 

TvalsaCinod gadmoscems sinamdvilis obieqtebis sibrtyeze 

ganlagebas, maT moculobas, sivrciT struqturas.

piTagora (Pythagores) Zv. w. aR. 570- daaxl. 500 w.w., - Zveli 

berZeni filosofosi da maTematikosi, SemoiRo sistemuri 

damtkiceba geometriaSi, Camoayaliba planimetria, daa-

muSava msgavsebis Teoria da daamtkica geometriis Teorema, 

romelic amyarebs kavSirs marTkuTxa samkuTxedis gverdebs 

Soris („piTagoras Teorema“), aago zogierTi wesieri mra-

valkuTxedi da mravalwaxnagi. [71]

pikari (Picard) Jan, - 1620-1682 w.w., frangi astronomi, 

parizis mecnierebaTa akademiis wevri. 1669-1670 w.w. akademi-

is davalebiT gazoma meridianis rkalis sigrZe parizsa da 

amiens Soris (1°22’55’’). amasTan pirvelma gamoiyena samzeri 



345

milebiTa da Zafebis badiT aRWurvili kuTxmzomi iaraRebi. 

pikarim 1°-is sigrZed miiRo 111,21 km (Tanamedrove gamoT

vlebiT 111,18 km). [71]

piqtograma (icon, representational symbol ) - anbanuri an geo-

metriuli niSani kompiuteris ekranze. [36]

platoni (Platon) Zv. w. aR.≈428 - ≈347 w.w. Zveli berZeni 

filosofi, sokrates mowafe. aristotels maswavlebeli. 

misi Sromebi mraval filosofiur sakiTxebs Seexeba (cod-

nis Teoria, ideebis Teoria, kosmologia, moZRvreba sulis 

Sesaxeb, saTnoebis Teoria, saxelmwifos Teoria, xelovnebis 

Teoria). [71]

pozicionireba (positioning, GPS measurement) - Tanamgzav

rebiT obieqtis sivrcul-droiTi mdgomareobis paramet

rebis gansazRvra (koordinatebi, dakvirvebis dro). [36]

polikonusuri proeqcia (polyconical projection) - kartog

rafiuli proeqcia, romelSic normaluri badis paralele-

bi eqscentruli wreebia, RerZuli meridiani sworia. maszea 

ganlagebuli am wreebis centrebi, danarCeni meridiane-

bi  -mrudi xazebia. yvelaze xSirad normalur polikonusur 

proeqciebs iyeneben msoflios rukebisaTvis. [36]

politikur-administraciuli ruka (map of administrative 
division) - gamosaxavs teritoriis politikur-administraci-

ul mowyobas: saxelmwifoTa sazRvrebs, Sida administraci-

ul erTeulebs, dedaqalaqebs, administraciul centrebs, 

sxva dasaxlebul punqtebs, gzebs. [36]

posedoni (poseidoni (Posidonius, berZ. Ποσειδώνιος), Cv. w. 

aR-mde 135-51 w.w. - warmoSobiT sirieli berZeni filoso-

fosi, politikosi, astronomi, geografi, istorikosi da 

maswavlebeli. imogzaura italiaSi, espaneTSi, galiaSi, ger-
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maniaSi da imdroindeli msoflios sxva qveynebSi. k. rodosze 

daaarsa filosofiuri skola. cnobili naSromebia: „kri-

teriumebis Sesaxeb“, „RmerTis Sesaxeb“, „ciuri movlenebis 

Sesaxeb“, „mzis sididis Sesaxeb“, „okeanis Sesaxeb“ da sxv. as-

tronomiuli gamoTvlebis safuZvelze gamoTvala dedamiwis, 

mzisa da mTvaris garSemoweriloba, agreTve maTi daSoreba 

dedamiwidan. [72]

pragmatika (pragmatics) - semiotikis nawili, Seiswavlis 

urTierTobebs niSnobriv sistemebsa da maT momxmareblebs 

Soris. [36]

proeqciis SerCeva (choice of projection) - konkretuli rukisaT-

vis proeqciis saxeobisa da parametrebis SerCeva. proeqciis 

SerCevaze moqmedebs Semdegi faqtorebi: a) teritoriis geog

rafiuli mdebareoba sferoze, farTobi da konfiguracia; b) 

daniSnuleba, masStabi, rukebis Tematika, momxmarebelTa wre; 

g) rukiT sargeblobis pirobebi da saSualebebi; d) manZilebis, 

farTobebis da kuTxeebis damaxinjeba. [36]

ptolome (Ptolemaios) klavdios, ?-≈168 w.w. Zveli berZe-

ni mecnieri. SeimuSava e.w. geocentruli samyaros sistema. 

ZiriTadi Sromebia „astronomiis diadi maTematikuri gad-

mocema 13 wignad“ (Zir.astronomiis Sesaxeb) da „geografiis 

saxelmZRvanelo“ (8 wignad, moicavs geografiis da karto

gafiis sakiTxebs, mocemulia kartografiuli proeciis Teo-

ria da 8000 punqtis koordinatebi, naSroms axlavs 27 ruka) 

[71]

 
r

redaqtori-kartografi (cartographer editor) - umaRlesi 

kvalifikaciis kartografi, romelic rukebis, atlasebis 
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da sxva kartografiuli nawarmoebebis Seqmnis yvela etapze 

axorcielebs samecniero da teqnikur xelmZRvnelobas. [36]

rekognoscireba (reconnaissance) - adgilis winaswari mi-

wiszeda da aerovizualuri daTvaliereba topografiuli-

geodeziuri, agegmviTi, saZiebo da sxva samuSaoebisaTvis. [36]

rekreaciuli ruka (recreation map) - gamosaxavs teritori-

is rekreaciul resursebs, turizmisa da dasvenebis zonebis 

bunebriv, socialur-ekonomikur d ekologiur pirobebs; 

mocemulia agreTve rekreaciis samedicino-geografiuli, 

sportuli da SemecnebiTi TvalsazrisiT Sefaseba. [36]

relevanturi (Relevant) - arsebiTi, mniSvnelovani, faseu-

li, ararelevanturi - ararsebiTi, aramniSvnelovani. [67]

reliefis morecxva, Crdilebis dadeba (relief shading, hill ton-
ing) - mTiani mxaris ferdobebze Crdilebis grafikuli dadebis 

xerxi funjiT da akvarelis an tuSis susti xsnariT, agreTve 

avtomaturad – wertilovani rastris gamoyenebiT. rastris 

simWidrovis gamoTvla xdeba reliefis cifruli modelis 

safuZvelze. Crdilebis dadebis tradiciuli meTodis mixed-

viT sinaTlis wyaro rukis zeda marcxena kuTxeSia (Cd. ga-

naTeba) amitom ganaTebulia d. da Cd. ferdobebi, xolo a. da 

sa. ferdobebi CrdilSia. xdeba agreTve Sveuli (zemodan) da 

kombinirebuli (zemodan da Cd-dan) ganaTebis imitacia. [36]

reliefis ruka (relief map) - dedamiwis da zRvis fskeris 

rukebi: hifsometriuli, baTimetruli, geomorfologi-

uri, morfometruli, morfostruqturuli, Tanamedrove 

reliefwarmomqmneli procesebi. [36]

resursebis ruka (resources map) - gamosaxavs bunebrivi da 

ekonomikuri resursebis ganlagebas, maT marags, gamoyenebis 

pirobebs da xerxebs, dacvis da aRdgenis SesaZleblobebs.
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rukis avtori (autor of map) - pirovneba, koleqtivi an 

dawesebuleba, romlebmac daamuSaves rukis an sxva kartog

rafiuli nawarmoebis programa, Seqmnes maketi an origi-

nali, uxelmZRvaneles mis Seqmnas. avtori SeiZleba iyos 

rogorc kartografi, ise sxva dargis specialisti (mag. ge-

ologi, geofizikosi, niadagmcodne, biologi, istorikosi) 

isini pasuxs ageben kartografiuli nawarmoebis Sinaarsze. 

mTlianad floben uflebas masze da es ufleba daculia ka-

noniT. [36]

rukis gamoyeneba (map use) - 1. rukebiT maTze gamosaxu-

li obieqtebisa da movlenebis Semecneba; 2. kartografiis 

struqturis Semadgeneli nawili, romelic Seiswavlis kar-

tografiuli gamosaxulebiT sargeblobas; 3. kartografi-

uli meTodis erT-erTi mxare – kvlevebis kartografiuli 

meTodis sinonimi. 

rukebis grafikuli datvirTva (map load) - rukis grafi-

kuli elementebiT datvirTva. es elementebia: pirobiTi 

aRniSvnebi, kartografiuli bade, warwerebi. datvirTvis 

xarisxi ganisazRvreba rukis farTobis erTeuleze am ele

mentebis raodenobiT.

rukis daniSnuleba (function of map) - funqcia, romelic 

unda Seasrulos rukam: rukis daniSnuleba ganisazRvreba 

rukis ideis realizaciis sawyis etapze. ganasxvaveben: sa-

mecniero-sacnobaro, sacnobaro, saswavlo, turistul da 

sxva daniSnulebis rukebs. [36]

rukis enis gramatika (map language grammar) - kartog

rafiuli niSnebis gamoyenebisa da kiTxvis, grafikuli kom-

poziciebis agebis wesebi, rasac Seiswavlis kartografiuli 

semiotika. [36]
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rukis Tanamedroveoba (map contemporaneity) - kartog

rafiuli gamosaxulebis Sesabamisoba rukaze gamosaxuli 

sanamdvilis Tanamedrove mdgomareobasTan an warmodge-

nil istoriul epoqasTan. Tanamedroveobis Sefaseba xdeba 

Tanamedrove wyaroebTan. (m. S. aerokosmosur monacemebTan 

Sedarebis gziT). [36]

rukis informaciatevadoba (map information capacity) - ru-

kaSi arsebuli informaciis moculoba. 

rukebis katalogi (map catalog) - rukebis saZiebeli bib-

lioTekaSi an rukebis sacavSi, mowesrigebuli raime niSnis 

mixedviT (Tematika, teritoriis momcveloba, gamocemis 

weli, istoriuli periodi da sxv.).

rukis koreqtura (map correction) - rukis xarisxis, misi 

programasTan Sesabamisobis Semowmeba, Secdomebis gamovle-

na. koreqtura tardeba rukis Sedgenis, gamosacemad momza-

debis da gamocemis etapze.

rukis maketi (model preliminary) - naturalur zomaSi Sed-

genili modeli, rukis maketi qaRaldis furcelze an kompi

uteris ekranze. maketze warmodgenilia: mTlian rukaze 

rukis saxelwodebis, legendis, CanarTi rukebis, grafikebis 

da diagramebis, teqstebis, ilustraciebis adgilebi dafiq-

sirebuli CarCoebSi. [36]

rukis programa (map program) - dokumenti, romelic 

gansazRvravs rukis tips da daniSnulebas. mis maTematikur 

safuZvels, Sinaarss, Sesadgenad saWiro wyaroebs, Sedgenis 

meTodikas, gamocemis teqnologias. [36]

rukebisa da atlasebis publikacia internetSi (Inter-
net publication of maps and atlases) - kartografiuli nawarmoe-

bebis ganlageba saerTaSoriso telekomunikaciur qselSi. 
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gamoirCeva maRali operatiulobiT, ar moiTxovs polig

rafiuli gamocemis xarjebs da realizacias. internetSi 

aTavseben sacnobaro, saswavlo, turistul rukebs da at-

lasebs.

ruka-transparanti (transparency map) - gamWvirvale fir

ze dabeWdili ruka ekranze proeqtirebisaTvis.

 
s

samxreTi (Sauth, S) - samxreTis wertili, horizontis oTxi 

mTavari wertilidan erT-erTi. mdebareobs maTematikuri (WeS-

mariti) meridiansa da cis meridianis gadakveTaze, CrdiloeTis 

mopirdapire mxares. samxreT polusis uaxloesi wertilia. [36]

samxreTi polusi (South pole) - werili samxreT naxevar

sferoSi, sadac dedamiwis brunvis warmosaxviTi RerZi 

kveTs dedamiwis zedapiris. mdebareobs antarqtidis kon-

tinentze 2800 m.-is simaRleze zRvis donidan. misi koordi-

natebia samxreTis ganedi 90° da grZedis 0°. [36]

sensoruli (sensory) - grZnobis organzoebTan dakavSire-

buli. [67]

sivrciTi monacemebi (spatial data) - cifruli monacemebi 

sivrciTi obieqtis Sesaxeb, romelic aRwers sivrceSi obi-

eqtis adgilmdebareobas da geometriul formas, aseve maT 

urTierTmdebareobas.

sfero (sphero, sphaero) - Caketili zedapiri, romlis yove-

li wertili Tanabradaa daSorebuli erTi wertilidan 

(sferos centri). uwodeben agreTve sferul zedapiris.

sferoidi (spheroid) - mcired SekumSuli brunvis elif-

soidi, ufro zogadad zedapiri, romelic ufro axlosaa 

sferosTan.
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t
teritoriis Seswavliloba (terrain coverage) - teritori-

is dafarva zogadgeografiuli da Tematuri rukebiT, su-

raTebiT, sxva geogamosaxulebebiT.

teqnologia (technology)  - mecniereba im procesebis da 

meTodebis Sesaxeb, romelic gamoiyeneba sxvadasxva sagnebi-

sa da obieqtebis damzadebisTvis. igi aris sfero, romelSic 

xdeba sxva mecnierebebis kvlevis Sedegebis praqtikuli 

gamoiyeneba sazogadoebis moTxovnilebis Sesabamisad. [67]

teqtonikuri ruka (tectonic map) - gamosaxavs dedamiwis 

qerqis teqtonikur agebulebas da misi geologiuri isto-

riis sxvadasxva etapze ganviTarebis mdgomareobas. [36]

toldidi proeqcia (equivalent projection) - kartografi-

uli proeqcia, romelSic ar maxijdeba farTobebi, magram 

Zlier maxinjdeba kuTxeebi da formebi (moxazulobebi). [36]

tolkuTxa proeqcia (conformal projection) - kartografi-

uli proeqcia, romelSic ar maxinjdeba kuTxeebi da Se-

sabamisad, mcire formebis moxazulobebi, magram Zlier 

maxinjdeba farTobebi. [36]

tolSorisuli proeqcia (equidistant projection) - karto-

grafiuli proeqcia, romelSic manZilebs masStabi erT-

erT mTavar mimarTulebze mudmivia da mTavari masStabis 

tolia. ganasxvaveben tolSorisulobas meridianis mimar-

TulebiT, rodesac masStabi mudmivia da tolSorisulobas 

paralelebis mimarTulebiT, rodesac maStabi mudmivia d_a 

mimarTulebiT. [36]

topografiuli rukebis proeqciebi (projections for topo-
graphical maps) - proeqciebi, romlebic gamoiyeneba sxvadasxva 

masStabis mravalfurcliani saxelmwifo topografiuli 
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rukebis Sesadgenad. ruseTSi iyeneben gaus-kriugeris ganiv 

cilindrul proeqcias, aSS da evropis qveynebSi – merkato-

ris universalur ganiv proecias (UTM). es proeqciebi erT-

maneTis msgavsia. [36]

tradiciuli meTodi (traditional method) - meTodi romel

Tac samecniero kvlevebSi gamoyenebis didi xnis istoria 

aqvT. geografiisTvis tradiciulia aRwerilobiTi, Seda

rebiTi, istoriuli da kartografiuli meTodebi. [67]

transportis ruka (transport map) - gamosaxavs gzaTa 

qsels, maT mdgomareobas, teqnikur aRWurvilobas, mgzav

rebisa da tvirTebis gadazidvis intensivobas. aris zogadi 

da dargobrivi rukebi. 

trilateracia (trilateration) - geodeziuri punqtebis ad

gilmdebareobis gansazRvris meTodi momijnave samkuTxede-

bis agebiT da maTi gverdebis sigrZeebis gazomvis gziT.

turistuli ruka (tourist map) - iqmneba mosaxleobis rek-

reaciuli da SemecnebiTi moTxovnebis dasakmayofileblad. 

gamoisaxeba turistuli marSrutebi, bunebis, istoriuli 

da kulturis RirsSesaniSnaobebi, erovnuli parkebi da nak

rZalebi, turistebis momsaxurebis obieqtebi. turistuli 

rukebisaTvis gansakuTrebuli mniSvneloba aqvs mxatvrul 

dizains.

 
f

faili (File) - erTgvarovani Canawerebis saxeldebuli 

erToblioba kompiuteris mexsierebaSi. [36]

fena (layer, coverage) - erTi tipis sivrciTi obieqtebis er-

Toblioba, romlebic miekuTvnebian erT Temas (obieqtebis 

klass) raime teritoriis farglebSi da sakoordinato 
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sistemaSi. obieqtebis tipis mixedviT ganasxvaveben werti-

lovan, xazovan da farTobul (poligonur) fenebs.

fenologiuri ruka (phenologic(al) map) - gamosaxavs 

bunebrivi movlenebis sezonur dinamikas (fenologiur fa-

zebs). ganasxvaveben: fenoklimatur, fenohidrologiur, 

fitofenologiur, zoofenologiur, samedicino-fenolo-

giur rukebs, magaliTad: fenoklimatur rukebze gamo-

saxaven temperaturebis, naleqebis raodenobis sezonur 

cvalebadobas; fitologiur rukebze _ mcenareTa ganviTa-

rebis fazebs; samedicino fenologiur rukebze – sezonur 

daavadebebs da a.S. saxviT saSualebad iyeneben – izoxazebs. 

[36] [36]

ferdobis eqspoziciis ruka (aspect map) - morfometri-

uli ruka, gamosaxavs ferdobebis orientacias horizontis 

mxareebis mimarT: rukebze ganasxvaveben rva rumbis (C, Ca, a, 

sa, s, sd, d, Cd) ferdobebs. [36]

ferdaSla (tation of color) - mravalferiani gamosaxulebis 

daSla erTferian komponentebad (yviTeli, wiTeli, cis-

feri). ferdaSla xdeba fotomeqnikuri xerxiT. ferdaSli-

li firebiT mzaddeba sabeWdi formebi. [36]

feri (colo(u)r) - mxedvelobiTi SegrZneba, romelic Cndeba 

eleqtromagnituri gamosxivebis mxedvelobis organoebze 

zemoqmedebis Sedegad. pirobiTad gamoyofen 7 fers: wiTels, 

narinjs, yviTels, mwvanes, cisfers, lurjs, iisfers. Tvals 

SeuZlia gaarCios 150-mde feris TandaTanobiTi gadasvla. 

kartografiaSi feri xSirad gamoiyeneba geografiuli ruke-

bis Sedgenis da gaformebis dros. [36]

fizikuri ruka (physical map) - zogadgeografiuli ruka, 

romelic gamosaxavs teritoriis an akvatoriis garegnul 



354

iersaxes. rukas adgenen saSualo an wvril masStabSi. aqvs 

sacnobaro xasiaTi. detalurad aris naCvenebi reliefi da 

hidrografia, agreTve myinvarebi, nakrZalebi, daculi te

ritoriebi, sasargeblo wiaRiseuli, naklebad detalu-

rad  – socialur-ekonomikuri elementebi. [36]

fiziografiuli ruka (physiographic(al) map) - aseT rukebze 

dedamiwis da sxva planetebis zedapiri gamoisaxeba perspeq-

tiuli mxatvruli naxatis saxiT. kargadaa gadmocemuli re-

liefis formebis moculoba, morfologiuri struqtura da 

plastika, zogjer – genetikuri da asakobrivi Tavisebure-

bani. [36]

formati (format) - sivrciTi monacemebis manqanuri rea

lizaciis xerxi (veqtoruli faili, rastruli faili da 

sxv.). erTi formatis monacemebis sxva formatSi gardaqmna 

aris konvertireba. [36]

fotogrammetria (photogrammetry) - samecniero-teqnikuri 

disciplina, romelic obieqtebis zomas, formas da sivrciT 

mdebareobas gansazRvravs maTi gamosaxulebis optikur-

meqanikuri an eleqtronul-optikuri xelsawyoebiT. iyene-

ben rogorc erTeul fotosuraTebs, ise stereowyvilebs. 

fotogrammetriis im nawils, romelic obieqtebis gazom-

vas awarmoebs stereowyvilebiT, stereofotogrammetria 

ewodeba. igi iyenebs gamosaxulebis damuSavebis analizur 

(kompiuterul), analogiur (stereofotogrammetriuli xel

sawyoebiT) da cifrul meTodebs. [36]

fraqtali (fractal)   - geometriuli obieqti araswori, 

texili an fragmentuli formiT, romelic warmodgenilia 

ganmeorebadi struqturiT. [67]
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q
qarebis ruka (wind map, wind chart) - gamosaxavs qarebis 

ganawilebas miwis zedapirze an sxva simaRleze meteo-

rologiuri dakvirvebebis monacemebis safuZvelze. saxviT 

saSualebad gamoiyeneba moZraobis xazebi (veqtorebi) da lo-

kalizebuli diagramebi (qarebis vardi da ciklograma). [36]

 
R 

RerZuli meridiani (central meridian, reference meridian) - 
gaus-kriugeris da sxva proeqciebSi kartografiuli badis 

yoveli zonis Sua, swori meridiani. [36]

 
S

SefardebiTi simaRle (relative height) - or urTierTdakav-

Sirebul simaRles Soris vertikaluri manZili, erTi werti-

lis amaRleba meoris mimarT. simaRleTa sxvaoba, rodesac 

erTi wertilis absolutur simaRles akldeba meore werti-

lis absoluturi simaRle. [36]

SefasebiTi ruka (evaluate map) - rTuli Sinaarsis sinTe-

zuri an kompleqsuri ruka, iqmneba inventaruli rukebis 

safuZvelze teritoriis sxvadasxva mizniT aTvisebis Sesa

faseblad. mag. sainJinro-geografiuli, agroniadaguri, sa

medicino-geograiuli da sxv. [36]

Sinaarsis masStabi (content scale) - kartogafiuli gan-

zogadebis xarisxis maCvenebeli, romelic generalizaciis 

procesSi Sinaarsis logikur gamartivebas gansazRvravs da 

aisaxeba rukis legendaSi. [36]

Srafireba (hatching) - wertilebis, paraleluri xazebis 

da badis sistema, romelic rukaze faravs garkveul farTobs. 
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iyeneben Sav-TeTri rukebis gasaformeblad. xazebis sixSire 

matulobs ricxviTi monacemebis zrdis Sesabamisad. [36]

 
C

CanarTi (insert map) - damatebiTi ruka, moTavsebuli 

rukis CarCoSi, Sinaarsis mixedviT ukavSirdeba ZiriTadi 

rukis Sinaarss. zogjer msxvil masStabSia warmodgeni-

li ZiriTadi rukis gadatvirTuli adgilebi. mag. qalaqis 

centraluri nawili turistul rukaze da sxv. [36]

CrdiloeTi (North) - CrdiloeTis wertili, horizontis 

oTxi mTavari wertilidan erT-erTi. mdebareobs maTemati-

kuri (WeSmariti) meridianis da cis meridianis gadakveTaze. 

samxreTis wertilis mopirdapire mxares. CrdiloeTi polu-

sis uaxloesi wertili. [36]

CrdiloeTi polusi (North pole) - wertili CrdiloeT 

naxevarsferoSi, sadac dedamiwis warmosaxviTi RerZi kveTs 

dedamiwis zedapirs. yvela sxva wertili CrdiloeTi polu-

sis mimarT aris samxreTi. mdebareobs arqtikis (Crd. yinu-

lovani okeane) centralur nawilSi. misi koordinatebia 

C.g. 90° da grZedis 0°, radgan es wertili ekuTvis yvela me-

ridians. [36]

 
c

centroidi (centroid) - wertili romelic mdebareobs 

poligonis zust geografiul centrSi, e. i. Tanabradaa da-

Sorebuli obieqtis oTxive ZiriTadi mamarTulebis (aR-

mosavleTi, dasavleTi, CrdiloeTi, samxreTi) kideebidan. 

centroidi ar aris obieqtis Sua wertilis analogi, vinaidan 

igi aucileblad unda mdebareobdes obieqtis farglebSi. [21]
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cifruli (kompiuteruli) kartografireba (digital map-
ping) - mimarTuleba, romelic kartografiaSi Tanamedrove 

teqnologiebis gamoyenebiT Camoyalibda. rukis saavtoro 

originalis Seqmna SeiZleba kompiuteris monitoris ekran-

ze. amis SesaZleblobas iZleba specialuri programuli uz-

runvelyofa. [36]

cifruli ruka (digital map) - zogadgeografiuli, Tematuri 

an specialuri rukis cifruli modeli. miiReba kartografi-

uli wyaroebis digitalizaciis, distanciuri zondirebis 

monacemTa fotogrammetriuli damuSavebis, savele agegmvebis 

monacemebis registraciis gziT. warmodgenilia X da Y koor-

dinatebis ricxviTi mniSvnelobebiT, Z ganzomilebiT da ko-

direbuli atributuli monacemebiT. warmodgens safuZvels 

tradiciuli da eleqtronuli rukebis Sesadgenad. [36]

 
w. 

wertili (point, point future) - nulganzomilebiani obi-

eqti, sivrciTi obieqtebis erT-erTi tipi. kompiuterul 

grafikaSi wertilovani obieqtebisTvis iseve, rogorc xa-

zovani da poligonuri obietebisTvis iqmeba calke werti-

lovani fena. [36]

warwerebi rukaze (lettering, map inscriptions) - rukaze mo-

Tavsebuli yvela geografiuli saxelwodeba, ganmarteba, 

anbanuri da cifruli aRniSvna kartografiuli saxviTi sa-

SualebebTan erTad rukis Sinaarsis gadmocemis saSualebaa. 

rukaze warwerebi SerCeviT ukeTdeba orografiul da hid

rografiul obieqtebs maTi mniSvnelobis mixedviT. warwera 

ukeTdeba yvela dasaxlebul punqts, romelic rukaze aRniSnu-

lia winaswar gansazRvruli administraciuli mniSvnelobis 
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da ricxovnobis safuZvelze. aucilebelia dadgenili fe-

rebisa da Sriftis stilis standartebis dacva. [36]

wertilis wona (value represented by point simbol) - werti-

lovani simbolos mniSvneloba, erTi wertilis safasuri  – 

wona, romlis SerCeva damokidebulia rukis daniSnulebaze. 

rac ufro naklebia wertilis wona, miT ufro xSiria 

wertilebi, didia Sinaarsis aRqmis efeqti, magram SeuZ

lebeli wertilebis daTvla. wertilis wonis gazrdiT 

wertilebi xdeba meCxeri, advilia maTi daTvla, safasurze 

gamravleba da movlenis raodenobiriv maCveneblis gansaz-

Rvra. [36]

 
x

xazi (line, line feature) - erTganzomilebiani xazobrivi obi-

eqti, sivrciTi obieqtebis erT-erTi tipi, kartografiiul 

grafikaSi xazobrivi gavrcelebis obieqtebis gamosaxvis 

tradiciuli saSualeba. kompiuterul grafikaSi xazobri-

vi obieqtebisTvis, iseve, rogorc wertlovani da farTobu-

lisTvis iqmneba calke fena. [36]

xelovnuri inteleqti (artificial intelligence) - (kartografi-

aSi) avtomaturi da kibernetikuli sistemebis gamoyenebiT 

adamianis calkeuli SemoqmedebiTi funqciis Sesruleba. [36]

xorologia (geonemy)  - samecniero mimarTuleba geog

rafiaSi, romlis umTavresi funqciaa kvlevis obieqtis 

sivrced ganxilva, sadac sagnebisa da movlenebs Soris kav

Sirebi mizez-Sedegobriv xasiaTs atarebs. xorologiur 

koncefciasTan dakavSirebiT dResac didi diskusia mimdi-

nareobs geografebs Soris. [67]
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h
hidroenergetikis ruka (hydroenergetic map) - gamosaxavs 

teritoriis hidroenergetikul potencials, hidroeleq

trosadgurebis ganlagebas, hidroteqnikur nagebobebs, 

eleqtroenergiis warmoebas da moxmarebas. hidroeleqtro-

sadgurebis daxasiaTeba xdeba simZlavris, muSaobis reJi-

mis, garemoze zemoqmedebis xarisxis mixedviT. [36]

hidrobiologiuri ruka (hydrobiological map) - gamosaxavs 

hidrosferoSi mimdinare procesebs biosamyaros monawi

leobiT. aisaxeba: akvatoriis biomasa, bioresursebi, maTi 

ekologiuri mdgomareoba, sarewao mniSvneloba. [36]

hiperteqsti (hypertext) - informaciis organizaciis xerxi, 

rodesac teqsturi da grafikuli dokumentebi erTmaneTTan 

dakavSirebulia iseTi sistemiT, romelic uzrunvelyofs 

dokumentis moqnil, operatiul moZiebas da vizualizacias 

misi kompiuteris ekranze gamotaniT. 

hidrogeologiuri ruka (hydrogeological map) - gamosaxavs 

miwisqveSa wylebis ganlagebis reJims da pirobebs, maT moZ-

raobas, Tvisobriv da raodenobriv maxasiaTeblebs, ekolo-

giur mdgomareobas. agreTve – mTis qanebis filtraciul 

Tvisebebs, wyalSemcvel horizontebs, wyalgaumtar fenebs, 

mineralizacias, temperaturas da miwisqveSa wylebis sxva 

fizikur-qimiur parametrebs. specialuri daniSnulebis 

rukebze miuTiTeben miwisqveSa wylebis marags, maTi dacvisa 

da eqspluataciis pirobebs. [36]

hidrografiuli ruka (hydrographic(al) map) - 1. gamosa

xavs xmeleTis hidrografiuli qselis struqturasa da mor-

fologias, mudmiv da droebiT wyalsatevebs, tbebs, arxebs, 
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wyalsacavebs; 2. specialuri sanavigacio ruka, romelic uz-

runvelyofs naosnobas wylis Sida qselSi. [36]

hipoTezuri ruka (hypothetic(al) map) - ruka, Sedgenili 

raime hipoTezis, daSvebis, winadadebis safuZvelze, rac 

gamowveulia faqtobrivi monacemebis naklebobiT. 

histograma (histogram) - svetovani diagrama, romelic 

gamosaxavs kartografirebadi maCveneblis ganawilebis six-

Sires. gamoiyeneba rogorc lokalizebuli diagrama an kar-

todiagrama. [36]

hiugensi (Huygens) kristian, 1629-1695 w.w. - cnobili 

holandieli maTematikosi, mecnieri. (astronomiis, fizikis, 

albaTobis dargSi), gamomgonebeli (maT Soris qanqariani 

saaTis Semqmneli), Teoriuli meqanikis da albaTobis Teori

is erT-erTi fuZemdebeli. swavlobda leidenis da brendis 

universitetebSi. gamoqveynebuli aqvs naSromebi wrewiris, 

elifsis da hiperbolas rkalis Sesaxeb, gansazRvra wrewir-

is sigrZis diametrTan Sefardeba. sakuTari ZalebiT gaaum-

jobesa teleskopi, romlis daxmarebiTac aRmoaCina saturnis 

Tanamgzavri titani, aRwera saturnis mTeli sistema, aseve 

aRmoaCina yinulis safari marsis polusze, orionis da sxva 

nisleulebi. traqtatSi „sinaTlis Sesaxeb“ gadmosca sinaT-

lis talRovanebis Teoriis safuZvlebi, aris dioskopiuri 

proeqtoris Seqmneli, daapatenta jibis saaTi. aseve Seqmnili 

aqvs sxva mravali Rirebuli naSromi. londoni samefo sazoga-

doebis pirveli ucxoeli wevri, safrangeTis mecnierebaTa 

akademiis wevri da pirveli prezidenti. dakrZalulia mSob-

liur haagaSi (holandia). [73]

hifsografiuli mrudi (hypsographic(al) curve) - grafiki, 

romelic gamosaxavs mTeli planetis, misi calkeuli teri
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toriebis, akvatoriis simaRleebisa da siRrmeebis ga-

nawilebas, hifsometriuli safexurebis farTobebis cvlas. 

simaRleebisa da siRrmeebis niSnulebi gadaiTvleba or-

dinatTa RerZze. siRrmeebis ganawileba gamoisaxeba baTig

rafiul mrudze. [36]

hifsometriuli ruka (hypsometric(al) map) - detalurad 

gamosaxavs xmeleTisa da zRvis fskeris reliefs izohif-

sebiTa da izobaTebiT. gansakuTrebuli yuradReba eqceva 

reliefis tipebisa da morfologiis sworad warmodgenas. 

aRqmis efeqtis gaZliereba xdeba izohifsebisa da izo-

baTebis safexurebis fenobrivi SeferilobiT feradi ska-

lis Sesabamisad, rasac hifsometriuli skala ewodeba. 

Seferilobis principi aseTia: rac ufro Rrma an maRalia, 

feri miT ufro muqia. siRrmeebis speqtria – baci cisfridan 

lurjisken, xolo simaRleebisa – mwvanidan – yviTlisken da 

yavisferisken. [36]

hifsometriuli safexuri (vertical interval) - simaRliTi 

intervali (simaRleTa sxvaoba) horizontalebs Soris. igi 

mudam SesabamisobaSia yoveli konkretuli rukisaTvis dad-

genili reliefis kveTis simaRlesTan. [36]

horizonti (horizon) - 1. dedamiwis zedapiris nawili, ro-

melic xvdeba damkvirveblis xedvis areSi gaSlil adgilze 

da Semoifargleba cisa da xmeleTis gamyofi xaziT. xedvis 

horizontis diametri imatebs dakvirvebis simaRlis matebis 

Sesabamisad. 2. mTis qanebSi raime niSnis mixedviT gamoyo-

fili fena (Sre), romelic gamoiyeneba geologiur kartogra-

fiaSi. 3. niadagis profilis fena (niadagis horizonti). [36]

horizontuli masStabi (horizontal scale) - geogamosaxulebis 

horizontuli monakveTis sigrZis Sefardeba Sesabamis 
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sigrZesTan bunebaSi. gamoiyeneba samganzomilebiani geoga-

mosaxulebebisa da profilebis agebis dros, rodesac mxed-

velobaSia miRebuli agreTve vertikaluri masStabic. [36]
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