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winasityvaoba 
 
 

saxelmZRvanelo dawerilia universitetebis geografiul specialo-
bebze topografia - geodeziis safuZvlebSi programuli sakiTxebis gaTvaliswi-
nebiT. 

 bolo periodSi topo-geodeziur warmoebaSi uaxlesi teqnologiebis 
danergvis maRali tempi Sesabamis xelsawyoebsa da agegmvebis Tanamedrove 
meTodebSi garkveuli specialistebis momzadebas moiTxovs.  

cxadia, geografiis, geoekologiis, bunebis dacvisa da saproeqto-
samSeneblo industriis dargSi momuSave specialistebi kargad unda flobdnen 
topo-geodeziuri samuSaoebis Srsrulebis rogorc tradiciul, ise axal 
maRalwarmoebad meTodebs. AmaT unda SeZlon topo-geodeziuri informaciis 
rogorc tradiciuli saxeebiT – topografiuli rukebiTa da gegmebiTi, ise maTi 
eleqtronuli analogebiT –eleqtronuli rukebiT – gis -is safuZvlebiT, 
adgilis cifruli (acm) da maTematikuri modelebiT (amm) –sargebloba. 

Mmasalebi saxelmZRvaneloSi gadmocemulia imgvarad, rom 
maqsimalurad gauadvildes studentebs damoukidebeli muSaoba geodeziis 
safuZvlebisa da topografiis sakiTxebis Seswavlisas. 

Sinaarsobrivad saxelmZRvanelo dayofilia Svid ZiriTad nawilad: Tavi 
I - Sesavali; Tavi II - zogadi nawili; Tavi III -Ggeodeziuri gazomvebi adgilze; 
Tavi IV - adgilmdebareobis wertilTa gegmiuri da simaRluri koordinatebis 
gansazRvra; Tavi V - adgilmdebareobis agegmva; Tavi VI - topografiuli rukebi 
da gegmebi; Tavi VII - amocanebis amoxsna topografiul rukebze da gegmebze. 
gansakuTrebuli yuradReba gamaxvilebulia topografiuli agegmvis, topo-
grafiuli rukebisa da gegmebis Seqmnisa da gamoyenebis sakiTxebze, maTi 
daxmarebiT im amocanebis amoxsnaze, romelic Seadgens geografiuli kvlevis 
topo-geodeziuri meTodis safuZvlebs. yovel Tavs darTuli aqvs gadmocemuli 
masalis Sesabamisi kiTxvebi, romlebic daexmareba studentebs gavlili masalis 
aTvisebaSi. 
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Tavi I. Sesavali 
 
$ I.1. topografiisa da geodeziis sagani da amocanebi. 

topografiuli ruka. maTi roli saxalxo meurneobis 
ganviTarebaSi.  

 
topografia (berZnuli topografÌa, topo_adgili, adgilmdebareoba da grafos 

_vwer) adgilmdebareobis aRweras niSnavs. topografia samecniero-teqnikuri 
disciplinaa, romelic dedamiwis fizikuri zedapiris elementebisa da masze 
ganlagebuli adamianis moRvaweobis obieqtebis geografiuli da geometriuli 
Seswavlis gziT axdens misi modelis _ topografiuli rukis _ 
adgilmdebareobis  sibrtyeze zusti gamosaxulebis Sedgenas.  

topografiis ZiriTad mecnierul da praqtikul amocanas warmoadgens 
dedamiwis zedapiris zogadgeografiuli kartografirebis problemebis _ 
rogorc dedamiwis zedapirze, ise aerosuraTebze gazomvebis Catarebis iseTi 
meTodebis SemuSaveba da daxvewa, romelic topografiuli rukebis Tanamedrove 
moTxovnis doneze, maRali sizustiTa da drois biujetis naklebi danaxarjebiT 
Seqmnis garantia iqneba. topografiis sferoSi Sedis topografiuli rukebis 
klasifikaciis, Sinaarsisa da sizustis sakiTxebis, maTi damzadebisa da 
ganaxlebis, adgilmdebareobis Sesaxeb sxvadasxva saxis informaciis miRebis 
meTodikis damuSaveba. es sakiTxebi sxvadasxva qveynebSi reglamentirebulia 
sakuTari standartebiT, romelsac ganpirobebs: sameurneo, politikuri, 
organizaciul-teqnikuri faqtorebi, kartografiul-geodeziuri samsaxuris 
SesaZleblobebi da landSaftis xasiaTi. Tumca, mTlianobaSi, maTi sakmao 
siaxlove SeTavsebadi topografiuli rukebis Seqmnis saSualebas iZleva. 
standartebis perioduli modernizeba, agreTve maTze bazirebuli topogra-
fiuli niSnebisa da rukis datvirTvis elementebis SerCevisa da ganzogadebis 
ZiriTadi debulebebis srulyofa, masStabisa da teritoriis Taviseburebis 
gaTvaliswinebiT, topografiis erT-erTi umniSvnelovanesi amocanaa. 

geodezia (berZnuli geöďaÌsÌa,  ge-miwa da ďaÌö -vyof, vanawileb) mecnierebaa 
dedamiwis figuris, zomebisa da gravitaciuli velis Seswavlaze; igi amuSavebs 
da srulyofs dedamiwis zedapiris detaluri Seswavlisa da masze sxvadasxva 
saxis gazomvebis Casatareblad aucilebeli sakoordinato sistemebis Seqmnis 
meTodebs.  

geodeziuri meTodebiT xdeba agreTve dedamiwis qerqis Tanamedrove moZra-
obebze da deformaciebze dakvirvebebisas uzustesi gazomvebis Catareba, 
okeaneebisa da zRvebis sanapiros moxxazulobaSi cvlilebisas doneTa 
sxvaobisa da niSnulebis dadgena, dedamiwis polusebis moZraobis Seswavla, 

agreTve sxvadasxva saxis sainJinro amocanebis (samoqalaqo, satransporto, 
samxedro, sasoflo sameurneo mSenebloba da sxv.) gadawyveta. 

 topografiuli rukis Seqmnis ZiriTadi meTodia topografiuli agegmva, 

romelic Sedgeba samuSaoTa kompleqsisagan (sxvadasxva saxis gazomvebi, 
gamoTvlebi, grafikuli agebebi). sakoordinato sistemebi saSualebas iZleva 
ganisazRvros dedamiwis zedapiris wertilebisa da obieqtebis rogorc gegmiuri 
(e.i. mdebareoba romelime zedapirze), ise simaRluri (e.i. sawyisi donebrivi 
zedapiris mimarT) mdebareoba.  

topografiuli ruka adgilmdebareobis Semcirebuli, ganzogadebuli da 
dawvrilebiTi gamosaxulebaa sibrtyeze, dedamiwis zedapiris sirudis 
gaTvaliwinebiT, romelic mis elementebs gamosaxavs specialuri niSnebis 
sistemis _ topografiuli pirobiTi niSnebis daxmarebiT. dedamiwis fizikuri 
zedapiris sibrtyeze gadatanisas maTematikuri kanonebis gamoyeneba aucileblad 
warmoSobili damaxinjebebis minimumamde dayvanisa da masze zusti gazomvebis 

(gegmiuri da simaRluri mdebareobis gansazRvra, manZilebis, farTobebis, 
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reliefis xarisxobrivi da raodenobrivi maCveneblebis dadgena da sxv.) 
Catarebis garantiaa. 

udidesia topografiisa da geodeziis roli meurneobis ganviTarebaSi, 
sxvadasxva saxis mecnieruli da praqtikuli amocanebis gadawyvetaSi; 
geodeziuri gazomvebi farTod gamoiyeneba saZiebo da saproeqto samuSaoebis 
Catarebisas, qarxana-fabrikebis, hidroteqnikuri nagebobebis, melioraciuli, 
satransporto, sakadastro da sxva saxis samuSaoebis Sesrulebisas. metad 
mniSvelovania am mecnierebebis roli samxedro saqmeSi, qveynis Tavdacis-
unarianobis ganmtkicebaSi. 

  topografiuli rukis universalurobam misi farTo gamoyeneba ganapiroba: 
maTi daxmarebiT SesaZlebelia dedamiwis fizikuri zedapiris Seswavla 
adamianis cxovrebiseuli moRvaweobis Sedegebis, konkretuli teritoriis 
aTvisebisa da am procesis Semdgomi ganviTarebis SesaZleblobaTa gaTva-
liswinebiT. topografiuli rukebi geografiis Teoriuli da praqtikuli 
moRvaweobis Sedegebis gamoxatvis safuZvelia. maT safuZvelze xdeba agreTve 
geografiuli rukebisa da sxva saxis kartografiuli nawarmebis Seqmna. 
bunebrivi simdidreebis dazverva da eqsploatacia, qveynis sawarmoo ZalTa 
dagegmva da ganTavseba, sainJinro nagebobebis daproeqteba; aseve SeuZlebelia 
topografiuli rukebis gareSe samxedro-sainJinro, strategiuli, taqtikuri, 
teritoriis samxedro SefasebiTi da sxva saxis amocanebis damuSaveba da 
ganxorcieleba: isini _ jaris Tvali da yuria. 

 

$ I.2 topografiisa da geodeziis ganviTarebis mokle 
istoria, kavSiri sxva mecnierebebTan. 

 
 geodezia warmoiSva uZveles droSi.Aadamianebi geodeziuri kvlevebiT 

Cvens eramde ramdenime aTaswleuliT adre iyvnen dainteresebulni. iseTi 
rTuli sainJinro nagebobebis aSeneba, rogoricaa egviptis piramidebi, uZvelesi 
qalaqebi indoeTSi, maTi gansacvifrebeli swori dagegmarebiT, sarwyavi 

sistemebi aRmosavleTis uZveles saxelmwifoebSi (Zveli babiloni, asureTi, 
finikia, iaponia da a.S.); CineTis didi kedeli da sxva, SeuZlebeli iyo 
geodeziis safuZvlebis Rrma codnisa da aucilebeli geodeziuri xelsawyoebis  
gamoyenebis gareSe. miwis gazomvis ileTebi cnobili iyo Zvel saberZneTSic, 
sadac maT miiRes Teoriuli safuZveli da sawyisi misces geometrias. berZen 

mecniers eratosTens (daax. 276-194 Zv.w.) ekuTvnis dedamiwis sferos radiusis 

pirveli miaxloebiTi gansazRvra (6311 km). 
geodeziisa da topografiis Semdgom ganviTarebaSi didi Rvawli miuZRviT 

berZen mecnierebs hiparxs (180-125 Zv.w.) da ptolemes (87-150 Cv.w.), romlebmac 
rukebis Sesadgenad pirvelad gamoiyenes proeqciebi. 

Sua saukuneebSi (V – XIV s.s), rogorc sxva mecnierebebi geodezia da 
topografiac regress ganicdida. romis imperiis dacemis Semdeg mecniereba 
SedarebiT maRal doneze marto arabeTSi idga; Aarab mecnier-kartografebma da 
geodezistebma kargad SeiTvises Zveli berZnuli mecnierebis es dargebi, Tumca 
am periodSi Seqmnili rukebi Tavisi SinaarsiTa da xarisxiT ver Seedreboda 
antikuri xanis kartografebis namuSevrebs. VII saukunidan arabTa gavlena 
danarCen aziasa da afrikaSic gavrcelda.  

XIV saukunidan italiasa da sxva evropul qveynebSi iwyeba Zveli antikuri 
mecnierebisa da kulturis aRdgena da aRorZineba.Aam periodSi moRvaweobdnen 

gamoCenili mecnierebi: nikoloz koperniki (1473-1543 w.w.), jordano bruno (1548-
1600 w.w.) da Ggalileo galilei (1564-1642w.w.). 

Ddidi geografiuli aRmoCenebis xanaSi (XV s. Sua - XVII s. Sua) Catarebuli 
xangrZlivi Soreuli mogzaurobebi dedamiwis figurisa da zomebis, sxvadaxva 
saxis kartografiuli masalis sizustesa da srulyofas moiTxovdnen. aqedan 
gamomdinare, ukve XVII saukunidan iwyeba dedamiwis figurisa da zedapiris 



 8 
 

detaluri Seswavla rasac, Tavis mxriv, astronomiis ganviTarebam da 
triangulaciis SemoRebam Seuwyo xeli.  

amave periodSi swrafi tempebiT mimdinareobda geodeziuri da astrono-
miuli samuSaoebi ruseTSi, rac petre pirvelis (1682_1725 w.w.) moRvaweobasTanaa 
dakavSirebuli.  

XIX saukuneSi evropis qveynebSi Catarda didi manZilebis (rkalebis) 
gradusuli gazomvebi dedamiwis zedapirze da maTi bolo wertilebis 
koordinatebis gansazRvra astronomiuli dakvirvebebiT. gansakuTrebiT masSta-

buri am mxriv iyo ruseTSi v.i. struves (1793-1864 w.w.) mier XIX s-s pirvel 
naxevarSi Catarebuli gazomvebi. 

gradusuli gazomvebiT gamoirkva, rom dedamiwis figura Tavisi urTulesi, 
aramaTematikuri moxazulobiT, zustad arc erT geometriul sxeuls uTavsdeba. 

mas germaneli maTematikosisa da fizikosis i. b. listingis (1808_1888 w.w.) 
winadadebiT geoidi ewoda.  

XIX saukune topo-geodeziur warmoebaSi samxedro topografiuli rukebis 
SedgeniTac iyo mniSvnelovani.  

saqarTveloSi topografia da geodezia Zveli droidan idga saTanado 
doneze. jer kidev XII saukuneSi nivelirebis principis gamoyenebiT gaWres rigi 

samelioracio arxebi da agebul iqna mravali nageboba (varZia). 
XVIII saukunis dasawyisSi vaxuSti bagrationma (1696_1757 w.w.) Tavis naSroms 

„aRwera samefosa saqarTveloisa“ daurTo mis mier Sedgenili 20 ruka, cilind-
rul da konusur proeqciebSi.Aam rukebiT 100 wlis ganmavlobaSi sargeb-
lobdnen. maT udidesi samsaxuri gauwies saqarTvelosa da mTlianad 
amierkavkasis Seswavlis saqmes. 

dReisaTvis „GPS“ Tanamgzavruli sanavigacio sistemebis gamoCenasTan 
dakavSirebiT, romelic saSualebas iZleva swrafad da didi sizustiT 
ganisazRvros adgilmdebareobis damaxasiaTebeli wertilebis samganzomilebiani 
koordinatebi, topo-geodeziur warmoebaSi xdeba teqnologiebisa da meTodebis 
kardinaluri gadaxedva. 

topografiisa da geodeziis ganviTareba mWidro kavSirSi iyo sxva 
sabunebismetyvelo da sazogadoebriv mecnierebebTan. am mxriv gansakuTrebiT 
aRsaniSnavia  maTi xangrZlivi da nayofieri TanamSromloba kartografiasTan. 
topografiuli ruka warmoadgens erT-erT kartografiul nawarms, xolo 
kartografia amuSavebs realur sinamdvilis rukaze gamosaxvis zogad sakiTxebs. 
is Tavis mxriv iyenebs geodeziuri gazomvebis Sedegebsa da topografiuli 
agegmvebis monacemebs. 

geografiuli, geologiuri, nidagmcodneobisa da mecnierebebis sxva 
dargebis monacemebis topografiul rukebze datana xels uwyobs rogorc 
dedamiwis mTliani zedapiris, ise misi calkeuli nawilebis siRrmiseul 
Secnobasa da misi elementebis rukaze sworad gamosaxvas. 

saaviacio da fototopografiuli teqnologiebis safuZvelze ganviTarda 
topografiis axali dargebi_aerofototopografia da miwiszedafototopogra-
fia, xolo fotosuraTebis farTo gamoyenebam gansazRvra fotogrammetriis gan-
viTareba, romelic SeimuSavebs dedamiwiseuli obieqtebis fotogamosaxulebis 
daxmarebiT koordinatebisa da zomebis gansazRvris meTodebsa da xerxebs.  

gasuli saukunis 50-iani wlebidan dawyebulma kosmosis aTvisebam warmoSva 
Tanamgzavruli geodezia, romelic dedamiwis figurasa da zomebs Seiswavlis 
xelovnuri Tanamgzavrebis daxmarebiT. kosmosuri suraTebis daxmarebiT 
dedamiwis zedapirze informaciis miRebis meTodebis damuSavebam ganaviTara 
kosmosuri geodezia da kosmosuri topografia.  

fizikisa da maTematikis kanonebi topografiisa da geodeziis praqtikuli 
da Teoriuli amocanebis safuZvelia, xolo topografiuli rukebis Seqmnis 
procesis avtomatizireba SesaZlebeli gaxda kibernetikis, gamoTvliTi da 
kompiuteruli teqnikis gaoyenebis Sedegad.  
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Tavi II. zogadi nawili 
 

$.II. 1. dedamiwis forma da zomebi, maTi gansazRvris 
meTodebi 

 
dedamiwis fizikuri zedapiri warmoadgens okeaneebisa da materikebis 

erTianobas rTuli geometriuli formebiT. Cveni planetis TiTqmis ¾ wyliTaa 
dafaruli, ramac mecnierebs safuZveli misca dedamiwis figurad msoflio 
okeanis zedapiri mieRoT. 

dedamiwis figuris gansazRvrisas okeanis zedapiri sruliad damSvidebul 
da gawonasworebul mdgomareobaSi  ZiriTad donebriv zedapirada miRebuli.* 
misi pirobiTad ganvrcoba materikebis qveS mogvcems Sekrul figuras, romelsac 

geoidi ewodeba (nax. II.1).                              

                                                                                
nax. II. 1. ZiriTadi donebrivi zedapiris SerCeva nax.II. 2. dedamiwis elifsoidis elementebi                                                                                
                                                                          

planetis Sinagani agebulebis araerTgvarovnobis gamo simZimis Zalis 
mimarTuleba mis sxvadasxva wertilebSi gansxvavebulia, ris gamoc geoidis 
zedapiri arawesieri geometriuli figuraa. rCeba ra Sveuli xazebis perpen-
dikularuli nebismier wertilSi igi Rebulobs rTul da mouwesrigebel 
formas. maTematikurad  gansazRvruli geometriuli figura, romelic yvelaze 

axlos dgas geoidTan dedamiwis elifsoidia (nax. II.2), romlis patara RerZi 
dedamiwis polarul RerZs uTavsdeba. 

dedamiwis zedapiris wertilebSi Sveul xazsa da normals Soris kuTxes 

Sveuli xazis gadaxris kuTxe ε ewodeba (nax.II.3.). ε-is sidide saSualod 3-4″-ia, 
magram anomaliis adgilebSi aTeul wamebs aRwevs. 

dedamiwis elifsoidis maxasiaTebeli parametrebia  didi (a) da mcire (b) 
naxevarRerZebi, fardobiTi (polaruli) SekumSuloba (α). a da b parametrebis 
dadgena geodeziuri meTodebiT xdeba. dedamiwis zedapirze es SesaZlebelia 

meridianebis rkalis sigrZis gazomvebiT (gradusuli gazomvebiT). miRebuli 

mniSvnelobebi sxvadasxva faqtorebzea damokidebuli (gazomvis meTodi, sizuste, 
elifsoidis orientireba da sxva). calkeul saxelmwifoebSi maTi gasxvavebuli 
sidideebi gamoiyeneba da maTi mniSvnelobebi gamoTvlilia sxvadasxva 
mecnierebis mier.Aase magaliTad, yofil sabWoTa kavSirSi 1946 wlamde miRebuli 
iyo beselis (beseli f.v.  22. VII.1784 -  17. III.1846 – germaneli maTematikosi da 
astronomi), xolo Semdeg krasovskis (krasovski f. n. 26. IX.1878 - 1X.1948. sabWoTa 

astronom – geodezisti) elifsoidis zomebi romelmac Seadgina: a=6378245 m 

b=6356863 m, α=
a

ba −
 ≈ 1/298,3. geodeziur warmoebaSi globaluri pozicionirebis 

sistemebis (GPS) danergva xels Seuwyobs msoflioSi dedamiwis elifsoidis 
erTiani, dazustebuli parametrebis miRebas. 

 
*donebrivi zedapiri _zedapiri romelzedac simZimis Zalis potencialis mniSvnelobebi urTierT-
Tanxvdenilia da Sveuli xazebis mimarTuleba marTobuli rCeba mis nebismier wertilSi. misi 
gatareba SesaZlebelia nebismier wertilze, rogorc dedamiwis zedapirze, mis qvemoT ise haerSi. 
   **Sveuli xazi – Tavisuflad Camokidebuli Sveulis mimarTulebis Tanxvdenili xazi  
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geodeziuri gazomvebis dmuSavebisaTvis aucilebelia elifsoidis 
zedapiri maqsimalurad mivuaxlovoT geoidis zedapirs, risTvisac axdenen mis  
orientirebas romelime winaswar SerCeuli wertilis mimarT, sadac  

                                             

                                             
 
nax. II. 3. Sveuli xazis gadaxra              nax. II. 4.dedamiwis elifsoidis orientireba                                                                                                                                                                      
                                           saerTaSoriso WGS 84 da adgilobrivi  
                                           geodeziuri samuSaoebis adgilas 

                                                                                     
normali Sveul xazs uTavsdeba (ε=0) da mas referenc-elifsoidi ewodeba (nax. 
II.4, F da F' wertilebi). ase magaliTad, yofil sabWoTa kavSirSi aseT wertilad 
miRebuli iyo pulkovos observatoriis wriuli darbazis centri. referenc–
elifsoidis zedapiris gadaxra geoidisagan 100-150 m ar aRemateba. 

dedamiwis elifsoidis zedapiris mxeb sibrtyeze daSvebul marTobul 
mimarTulebas normali ewodeba. 

sxvadasxva saxis praqtikuli amocanebis gadawyvetisas sakmarisia dedamiwis 
figurad miviRoT sfero, romlis farTobi elifsoidis zedapiris farTobis 
tolia, xolo radiusi_6371,1km.                      

dedamiwis figurisa da zomebis dadgenis mcdeloba uZveles droidan iRebs 

saTaves (eratosTene).AdReisaTvis arsebobs maTi gansazRvris ramdenime meTodi. 
1. astronomiul-geodeziuri meTodi gradusuli gazomvebiT meridianisa da 

paralelis 1 rkalis xazovani sididis sxvadasxva ganedebze miRebuli Sedegebis 
gamoyenebazea dafuZnebuli. xazovani gazomvebis did manZilze uSualod 
Catarebis sirTulisa da dedamiwis zedapiris uswormasworobiT  gamowveuli 
dabali sizustis gamo es meTodi naklebad gamoiyeneboda, Tumca gasuli 
saukunis meore naxevridan geodeziur warmoebaSi SuqmanZilmzomebis danergvam 
igi naklebad Sromatevadi da ufro zusti gaxada.    

2. triangulaciis meTodi XVII saukuneSi flamandrieli mecnieris v. sneli-

usis (1580-1626) mieraa damuSavebuli da SedarebiT grZeli manZilebis gazomvis 
maRal sizustes uzrunvelyofs. jer kidev XVII s. sxvadasxva ganedebze Catare-
bulma satriangulacio samuSaoebis Sedegebma cxadyo, rom meridianis 
erTgradusiani rkalis sigrZe polusTan ufro metia vidre ekvatorTan. aseTi 
parametrebi damaxasiaTebelia polusebTan SekumSuli elifsoidisaTvis da es 
niutonis hipoTezis mtkicebulebacaa imis Sesaxeb, rom hidrodinamikis 

kanonebidan gamomdinare Cveni planeta polusebTan Seweuli unda iyos.                          
3. geofizikuri (gravitaciuli) meTodi dafuZnebulia dedamiwis 

mizidulobis velisa da simZimis Zalis ganawilebis maxasiaTeblebis 
gansazRvraze mis sxvadasxva wertilSi. aseTi saxis gazomvebis Catareba 
SesaZlebelia okeaneebisa da zRvebis akvatoriebSi, ramac ganapiroba misi 
upiratesoba astronomiul-geodeziur meTodTan mimarTebaSi. amasTan, simZimis 
Zalis potencialis gazomvis monacemebi dedamiwis SekumSulobis didi 
sizustiT dadgenis garantiacaa. 
4. kosmosuri meTodis ganviTarbas kosmosis aTvisebam daudo safuZveli. 

dedamiwis xelovnur Tanamgzavrebze (dxT) dakvirvebisa da drois mocemul 
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momentSi maTi koordinatebis gansazRvris safuZvelze xdeba realuri orbitis 
gadaxris dadgena winaswar gamoTvlilisagan, rac gamowveulia dedamiwis qerqSi                                            

masis araswori ganawilebiT. es meTodi SedarebiT mokle droSi iZleva 
warmodgenas dedamiwis gravitaciul velze da, sabolood, mis figuraze.                                                                                       

$II.2. cneba geodeziur qselebze 
                           

yvela mniSvnelovani topo-geodeziuri samuSaoebis Sesrulebas safuZvlad 
udevs dedamiwis zedapirze sxvadasxva meTodebiT mowesrigebuli da 

damagrebuli geodeziuri qselis (sayrdeni qselebi) punqtebi, romelTa 
mdebareoba gamoTvlilia koordinatTa zogad sistemaSi da daigeba calkeuli 
saxelmwifos teritoriaze. geodeziuri qselis Semadgnel punqtebs sayrden 
punqtebs uwodeben. gasuli saukunis 80-iani wlebidan dedamiwis erTiani 

(saerTaSoriso) elifsoidis WGS-84-is parametrebisa da merkatoris universa-
luri proeqciis (UΤΜ) SemoRebasTan dakavSirebiT Seiqmna dedamiwis mTlian 
zedapirze erTiani sakoordinato sistemis SemoRebis SesaZlebloba. 

Tu geodeziuri qselis Semadgeneli punqtebisaTvis gansazRvrulia 
gegmiuri mdgomareoba dedamiwis an romelime misi Semcvlel zedapirze, mas 
gegmur qselebs uwodeben.Ggeodeziur qselebs, romelTa simaRleebi dadgenilia 
sawyisi zedapiridan simaRluri qselebi ewodeba.Ggegmuri-simaRluri qselebi-
saTvis gansazRvrulia rogorc gegmuri, ise simaRluri koordinatebi. 

Mmecnierebisa da teqnikis ganviTareba xels uwyobs geodeziuri qselebis 
wertilebis koordinatebis gansazRvris axali meTodebis danergvas, SesaZ-
lelobas qmnis sxvadasxva materikebze arsebuli geodeziuri qselebi Camoyalib-
des erTian sistemad. amiT SesaZlebelia sxvadasxva qveynebis sakoordinato 
sistemebs Soris arsebuli sxvaobis aRmofxvra riTac moixsneba planetaruli 
mniSvnelobis samuSaoebis Sesrulebisas erTi sistemis punqtebis koordinatebis 
sxva sistemaSi gadaangariSebis aucilebloba. 

sxvadasxva materikebis geodeziuri qselebis punqntebis dakavSirebis 
yvelaze swrafi da 
Tanamedrove meTodebi 
dafuZnebulia deda-
miwis xelovnuri Ta-
namgzavrebis gamoyene-
baze. 
sinqronuli meTodis 
dros sxvadasxva mate-
rikebze arsebuli ge-
odeziuri qselis pun-
qtebidan dxT-ze erT-
drouli dakvirvebis 
dros izomeba maTze 

mimarTulebebi; gamoTvlebis gziT SesaZlebeli xdeba am or sistemas Soris 

kavSiris damyareba (nax.II.5, b). sxvadasxva materikebidan sinqronuli dakvirvebis 
Sedegad gansazRvruli dxT-s koordinatebi erTmaneTisagan gansxvavebuli 
iqneba, rac koordinatTa sistemaSi arsebuli sxvaobiTaa gamowveuli.Aaqve 
gasaTvaliswinebelia dakvirvebis cdomilebebi, romelTa minimumamde dayvana 
dxT-ze mravaljeradi dakvirvebebiTaa SesaZlebeli. 

sinqronuli meTodis gamoyenebisas dxT-ze dakvirvebis Tanadroulobis 
aucilebloba materikebs Soris manZilis SezRudvas an Tanamgzavris orbitis 
simaRlis awevas moiTxovs.  

orbitaluri meTodi saSualebasAiZleva dxT-ze dakvirveba sxvadasxva 
dros vawarmooT da amiT koordinatTa or sistemas Soris manZili maqsi-

malurad gavzardoT.Aase magaliTad, naxazze (nax. II.5, b) didi manZiliT daSore- 
bul or materikze SerCeulia wyvil-wyvili punqtebi, romelTa gegmiuri 
koordinatebi gamoTvlilia koordinatTa sxvadasxva sistemaSi. maT Soris man- 
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Zilis sidide Tanamgzavrze erTdrouli dakvirvebis saSualebas ar iZleva. DTu 
Tanamgzavris mdgomareoba dafiqsirdebaA1 wertilidan da dadgindeba misi 
orbitis parametrebi, SesaZlebeli gaxdeba sxvadasxva ubnebze misi mdgomareo- 

                 
bis winaswari gansazRvra. 
dakvirvebis Sedegebis mi-
xedviT gamoiTvleba dxT-s 
koordinatebi orbitaze 

nebismier, magaliTad  BB1  
punqtebidan dakvirvebis 
momentSi. or sakoordina-
to sistemas – gamoTvlil 

da BB1 -s Soris sxvaobas 

winaswar wertilebidan 
dakvirvebis Sedegad miRe-
buli mniSvnelobis Seda-
reba iZleva. 
 Oorbitaluri meTodi yo-                                               

nax. II. 6.Ю didi manZilebis gansazRvra                     velTvis ar iZleva saSu- 
sagdulis gadakveTis meTodiT                            alebas mxedvelobaSi mi- 
 viRoT Tanamgzavris rea- 
luri orbitis gadaxveva winaswar gansazRvrulisagan.  

sayrdeni punqtebis koordinatebis gansazRvris radiogeodeziuri meTodis 
daxmarebiT SesaZlebelia erTmaneTisagan izolirebuli sxvadasxva materikebze 
dagebuli qselebis dakavSireba.  

mniSvnelovani manZilebis gansazRvra SesaZlebelia safren aparatze damon-
taJebuli radiogeodeziuri sistemis daxmarebiT.Aam aparatebidan gagzavnili im-
pulsebi airekleba dedamiwaze ganlagebuli ori sadguridan da ubrundeba 
TviTmfrinavs. manZili gadamcem da amreklav sadgurebs Soris gamoiTvleba 
formuliT:              

                                                  S =  vτ/2                                                                                    II.1                                                                                    
sadac V– radiotalRebis gavrcelebis siCqarea, τ - signalebis gagzavnasa 

da miRebas Soris dro. am meTodiT manZilis gazomvis sizuste ±20m ar 
aRemateba, rac zusti gazomvebisaTvis mis gamoyenebas SeuZlebels xdis. 

wylis vrcel sivrceebze didi manZilebis gazomvisas gamoiyeneba sagdulis 
gadakveTis meTodi.Aam SemTxvevaSi gasazomi xazis A da B boloebze ganaTavseben 
radiogeodeziur sadgurebs, xolo safreni aparati manZilmzomi mowyobilobiT 

gadakveTs gasazom xazs sadgurebs Soris daaxloebiT Sua adgilas (nax. II.6). 
frenis dros uwyvetad izomeba manZilebi D A . . . D nA

DD da D B . . . . D nB
. cxadia, 

rom umoklesi gazomili manZilebis D kA
 da  D kB

 jami, dagegmilebuli fardobiT 

zedapirze, Seadgens gasazomi xazis sigrZes, e.i. S ,, ba = S 1 + S 2 .                          

                                                             
$II.3. dedamiwis zedapiris sibrtyeze dagegmilebis 

meTodebi 
 
topografiuli rukis Sedgenisas dedamiwis zedapiris wertilebi winaswar 

unda iqnas gadatanili ufro martiv zedapirze, romelsac fardofiTi zedapiri 
ewodeba (referenc-elifsoidis zedapiri, sibrtye).  

Ddedamiwis zedapiridan fardobiT zedapirze wertilebis gadatana SesaZ-
lebelia proeqtirebis sxvadasxva meTodebiT romlTa SerCeva misaRebi 
proeqciis Tvisebebs gansazRvraven. 
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topografiasa da geodeziaSi proeqtirebisas Sveuli xazebis gamoyeneba 
maTsa da normalebs Soris mcire gadaxriTaa ganpirobebuli. Sesworebebi 
mxolod anomaliebis adgilebSia Sesayvani. miRebul proeqciebs horizontaluri 
proeqciebi ewodeba, rameTu Sveuli xazebis perpendikularuli sibrtyeebi 
horizontalurad iTvleba. nax. II.7, a-ze xuTkuTxedi abcf horizontaluri 
proeqciaa dedamiwis zedapirze aRebuli ABCF xuTkuTxedisa Q elifsoidze 

(donebriv zedapirze).  
SedarebiT mcire ubnebis dagegmilebisas donebrivi zedapiris nawili 

SeiZleba SevcvaloT sibrtyiT. radganacAam SemTxvevaSi Sveuli xazebi praqtiku-
lad urTierT paraleluria dedamiwis zedapiris horizontaluri proeqcia 

orTogonalur proeqciad gadaiqceva (nax. II.7, b). am SemTxvevaSi proeqcia miiReba 
gegmil-sibrtyis marTobuli paraleluri magegmilebeli xazebiT. 

adgilis S xazis proeqcias horizontalur sibrtyeze horizontaluri 
qveddebuli  S ewodeba (ab, bc da sxv. monakveTebi II. 7, b naxazze). am-                                                                                                    
gvarad, adgilmdebareobis wertilebisa da AB, BC, . . ., FA xazebis mdgomareoba 

orTogonalur proeqciaSi 
ganisazRvreba ab, bc,…., fa 
horizontaluri qveddebu-
lebis sigrZeebiTa da maT 

Soris β 1   β 2 ,…., β 5 horizon-

taluri kuTxeebiT. sxvaoba 
dedamiwis zedapirze aRebu-
li monakveTebis sigrZeebsa 
da maT Sesabamis horizonta-
lur qveddebulebs Soris 
ga-moiTvleba formuliT: 

S=S.c0sν                  II.1 
sadac,  AB=S,  ab= AB´=S,  ν- 
kuTxe AB da AB ⋅ -s Soris, 
romelic devs marTobul 
sibrtyeSi da axasiaTebs 
dedamiwis zedapiris gadax- 

nax. II. 7. dedamiwis fizikuri zedapiris dagegmileba    ras horizontaluri sibr- 
a – horizontaluri proeqcia;   b – orTogonaluri    tyidan mocemul konkretul                                               
 ubanze vertikaluri kuTxe 
 (daxris kuTxe) ewodeba. topografiasa da geodeziaSi xSirad gamoiyeneba 
aseve centraluri proeqcia, romlis drosac dagegmileba    xdeba  erTi, S                                                 

         
nax. II. 8 centraluri proeqcia         nax. II. 9. dedamiwis zedapiris simrudis  gavlena                          
                                                                manZilisa da simaRlis gazomvaze                  
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wertilidan _ proeqciis centridan gamomavali xazebiT (nax. II.8). brtyeli 

oTxkuTxedi abcd adgilze  aRebuli ABCD mravalkuTxedis  centraluri 
proeqciaa.  
 

$II.4. cneba masStabze. topografiuli gegma, im teritoriis 
zomebi, romlis farglebSi mizanSewonilia misi Sedgena 

 
imis gamo, rom topografiuli rukebis Seqmnisas adgilze gazomili xazebis 

naturaluri sigrZeebis gadatana rukaze SeuZlebelia dedamiwis zedapiris 
proeqcia fardobiT zedapirze saWiro zomebamde unda Semcirdes. Sefardebas, 
romelic uCvenebs, dedamiwis elifsoidis zomebis Semcirebis xarisxs rukis 
masStabi ewodeba. 

                                    MM =
S
L

                                          II.2                                                                              

sadac,   M - masStabia l – monakveTis sigrZe   rukaze  S – misi Sesabamisi xazis 
sigrZe (qveddebuli) elifsoidze an sferoze. amasTan,             

                                                                            M=
m
1
                                II.3 

sadac,  m – Semcirebis xarisxis maCvenebeli  ricxvia.Aase magaliTad, 1:100 
000 da 1:1000 000 masStabis rukaze aRebuli l=1sm sigrZis monakveTi dedamiwis 
zedapirze Sesabamisad 100 000 da 1000 000sm-s anu 1 da 10 km-is Sesabamis sigrZis 

monakveTs Seadgens. e. i. rac ufro metia (II.3)-is mniSvneli miT naklebi iqneba                        
gamosaxuleba rukaze. adgilmdebareobis topografiuli gegmis erT-erTi 
ZiriTadi moTxovna _ msxvil masStabSi ageba _ asagegmi teritoriis farTobis 
SezRudvas ganapirobebs; aqedan gamomdinare aucilebeli xdeba im ubnis zomebis 
dadgena, sadac dedamiwis simrude SesaZlebelia ugulebelvyoT.             

nax. II.9-ze gamosaxulia dedamiwis zedapiris nawili R radiusis sferos 
saxiT da misi proeqcia horizontalur sibrtyeze, sadac aT=Tb. Nnaxazidan Cans, 
rom simartivisaTvis sakmarisia ganvixiloT proeqciis naxevari. T wertilidan  
daSorebisas  sxvaoba  sferuli zedapiris TB=S manZilsa da mis Tb=s proeqcias 
Soris sibrtyeze matulobs:                     

                                                                       ∆S= 2

3

3R
S

                                                 II.4 

sididiT, xolo manZili OB izrdeba: 

                               ∆h=
R

S
2

2

                                                                 II.5 

                                            cxr.1        ∆h adgilmdebareobis wertilis simaRlis 
cvlilebis maxasiaTebelia. 2.4 da 2.5 for-
mulebidan Cans, rom S izrdeba umniSvnelod. 
rkalis 10km sigrZisas misi sidide ar aRema-
teba 1 sm-s, rac akmayofilebs gegmebis sizus-
tes. aqedan gamomdinare miRebulia, rom deda-
miwis zedapiris nawili, romlis farTobi ar 
aRemateba 400km² (R=10km) SeiZleba miviRoT 
sibrtyed. II.5 formulidan Cans, rom sxvaoba 

wertilebis simaRleebs Soris sferoze da sibrtyeze swrafad gaizrdeba S man-
Zilis  matebasTan erTad da aRwevs dauSvebel sidides Sexebis T wertilidan 
arc Tu ise didi manZiliT daSorebisas. radganac wertilTa simaRleebs 
praqtikaSi xSirad 1 mm sizustiT gansazRvraven, amitom ∆h mniSvnelobas 

mxedvelobaSi iReben mokle manZilebzec (cxr.1). 
 

S, km       ∆s, m ∆h, m. P km 2
 ξ,. 

1 0,00 0,08 10 0,05 
5 0,00 1,98 100 0,51 
10 0,01 7,85 400 2,03 
20 0,07 31,39 1600 8,13 
50 1,02 196,20 10000 50,80 
100 8,21 784,81 40000 206,63 
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masStabi (germ. Maßstab, sityva-sityviT sazomi joxi∼: Maß - zoma∼, Stab - joxi∼) 
 

 
sferuli zedapiris sibrtyeze gadatanisas icvleba agreTve xazovani mo- 

nakveTebiT Seqmnili kuTxeebis mniSvneloba. kuTxuri sidideebis siWarbe (eqs- 
cesi) ganisazRvreba formuliT: 

                       ξ =ρ 2R
P

,                                            II.6                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

sadac P-farTobia ρ–radianis sidide. sferuli eqscesis mniSvnelobebi 
mocemulia cxr.1, romelic uCvenebs, rom kvadratisaTvis, romlis gverdebi 10 km-

s ar aRemateba, dedamiwis sferulobis gavlena 0,5∀-iT´´ganisazRvreba.Aase rom, 
SedarebiT mcire ubnebis sibrtyeze gadatanisas Rebuloben msgavs gamo-
saxulebebs, sadac praqtikulad damaxinjebebs monakveTebsa da am monakveTebis 
mimarTulebebs Soris horizontalur kuTxeebSi adgili ara aqvs. 

Aadgilmdebareobis SezRuduli teritoriis msxvilmasStabian Kkarto-
grafiul gamosaxulebas sibrtyeze orTogonalur proeqciaSi, romlis 
farglebSi donebrivi zedapiris simrude misi simciris gamo SesaZlebelia 
ugulebelvyoT topografiuli gegma ewodeba 

 
$II.5. topografiasa da geodeziaSi gamoyenebuli 

koordinatTa sistemebi 
……………………                                                            
    koordinatebi (laT. Co(cum)-erTad da ordinates-mowesrigebuli, gansaz-

Rvruli) sidideebia, romlebic gansazRvraven wertilis mdebareobas sibrtyeze 
an sivrceSi koordinatTa miRebuli sistemis mimarT. koordinatTa sistema 
awesebs aTvlis Semdeg aucilebel sidideebs: sawyis (gamosasvlel) wertilebs, 
zedapirebs an xazebs _ koordinatTa aTvlis sawyiss, maTi aTvlis erTeulebs.   

geodeziasa da topografiaSi miRebulia koordinatTa Semdegi sistemebi: 
_geografiuli, marTkuTxa da polaruli. 

 
II.5.1. geografiuli (geodeziuri, astronomiuli) 

koordinatTa sistema, sakoordinato xazebi (meridiani, 
paraleli), grZedi da ganedi. 

 
   Ggeografiul koordinatTa sistema (geografiuli koordinatebi) _ gamo-

iyeneba dedamiwis zedapiris wertilebis mdgomareobis dasadgenad elifsoidze 

(sferoze) sawyisi meridianis sibrtyisa da ekvatoris sibrtyis mimarT kuTxuri 
sidideebis grZedisa da ganedis meSveobiT (nax. II.10). 

elifsoidis kveTis xazs mocemul wertilsa da polarul RerZze  
gamavali sibrtyiT meridiani ewodeba. elifsoidis kveTis xazs mocemul werti- 

 
lze dedamiwis RerZis perpendikularulad 
gamavali sibrtyiT paraleli ewodeba. centrze 
gamaval paralels ekvatori ewodeba. Geogra-
fiul koordinatTa sistemaSi sawyis meridianad 

miRebulia grinviCis meridiani (londonis 
maxloblad mdebare grinviCis observatoriis 
wriuli darbazis centrze gamavali meridiani).  
    geografiuli koordinatebis   miReba Sesa- 

Zlebelia astronomiuli dakvirvebebis an geo-  
deziuri gazomvebis safuZvelze. pirvel SemT- 
xvevaSi maT astronomiuls uwodeben, xolo 

nax.II. 10. geografiul          meoreSi geodeziurs. astronomiuli dakvirve- 
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   koordinatTa sistema            bebisas wertilebs fardobiT zedapirze agegmi- 
leben Sveuli xazebis daxmarebiT, xolo geodeziuri gazomvebisas _ 
normalebiT, rac am koordinatebis sidideebs Soris gansxvavebas ganapirobebs. 
astronomiuli koordinatebi dedamiwis brunvis RerZis marTobuli sibrtyis 

(ekvatoris sibrtyis) mimarT sivrcis mocemuli wertilis Sveuli xazisa da 
astronomiuli meridianis sibrtyis komponentebia.     
   sibrtyes, romelic gadis mocemul wertilze gamaval Sveul xazze da 

dedamiwis brunvis RerZis paraleluria _ astronomiuli meridianis sibrtye 
ewodeba.                                       

mocemul wertilze daSvebuli Sveuli xaziTa da dedamiwis brunvis RerZis 
marTobuli sibrtyiT Seqmnil kuTxes astronomiuli ganedi ewodeba. orwaxnaga 
kuTxes, romelic Sedgenilia mocemul wertilze gamavali astronomiuli 
meridianis sibrtyiTa da sawyisi meridianis sibrtyiT astronomiuli  grZedi 
ewodeba.Aastronomiuli koordinatebis aTvlis sawyisia sawyisi astronomiuli 

meridianisa da ekvatoris sibrtyis gadakveTis wertili, romlisTvisac λ=0  , 

φ=0.& 
 mocemul wertilze dedamiwis elifsoidis mimarT daSvebul normalze 

gamaval sibrtyes geodeziuri meridianis sibrtye ewodeba.                                                
 mocemul wertilze dedamiwis elifsoidis mimarT daSvebuli normaliTa 

da ekvatoris sibrtyiT Seqmnil kuTxes geodeziuri ganedi B ewodeba. 
 orwaxnaga kuTxes mocemuli wertilis geodeziuri ganedis sibrtyesa da 

sawyisi geodeziuri meridianis sibrtyes Soris geodeziuri grZedi L ewodeba.  
 ganedebi SeiZleba iyos CrdiloeTis da samxreTis; isini icvlebian 0° 

(ekvatorze) 90° polusze. Gganasxvaveben agreTve grZedebsac: aRmosavleTis _ 0°-
dan (sawyis meridianze) aRmosavleTisken 180°-mde da dasavleTis 180° - dan 
dasavleTi mimarTulebiT 360° - mde. 

    geodeziur sistemaSi koordinatTa sawyisad elifsoidis orientirebis 
wertilia miRebuli, romlis astronomiuli koordinatebi winaswar aris gansaz-
Rvruli. masTan mimarTebaSi xdeba mocemuli qveynis geodeziuri qselis punq-
tebis koordinatebis gansazRvra. sxvadasxva qveynebSi gansxvavebuli elifso-
idis miRebam ganapiroba gansxvavebuli sawyisi zedapirebis mimarT gamoTvlil 
erTi da igive geodeziuri punqtebis koordinatebSi sxvaoba.Ppraqtikulad es 
gamoisaxeba meridianebisa da paralelebis mimarT kartografiuli gamosaxule-
bis saerTo gadaweviT msxvil da saSualo masStabis rukebze. 

      
$II.5.2.Mmeridianebis Seaxloeba 

 
Ddedamiwis sferulobis gamo meridianebi marto ekvatorze arian 

paralelurni. misgan samxreT da CrdiloeT mimarTulebiT ki isini TandaTan 
uaxlovdebian erTmaneTs da polusebze ikribebian, qmnian ra urTierTSoris  

kuTxes, romelsac meridianebis Seaxloebis kuTxe ewodeba. (nax. II.11, a, b)  
  AAB xazis A da B  wertilze aRebuli  A 1  da A 2   azimutebi  gansxvavebulia. nax. 

2.11,a Cans, rom meridianebis Seaxloeba 

                     γ =
R
ρ tgBS.                                        II.7   

 gamovsaxoT S rkali grZedebis L L∆  sxvaobiT, maSin:  

                                            S=
ρ

LBF ∆.
                                                                        

  OBF samkuTxedidan   BF=R.cos B .  B F es mniSvneloba CavsvaT (2.7)-Si, maSin                          

                                     S= 
ρ
λ∆

.R.cosB                                   II.8 

Fformula (II. 8)-dan  S mniSvnelobis (II.7) Casmis Sedegad miviRebT 
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                     γ  = L∆ sin B                                      II.9                                                                                                                            
am formulidan Cans, rom ekvatorze (B=0°) meridianebis Seaxloeba γ =0, 

xolo polusebze (B=90°) 
          γ = L∆  
                              
 
 

                                                                 
    a                                                 b 
                   nax. II. 11,  meridianebis Seaxloeba 

 

Tu dedamiwis  zedapiris M1 da M2  wertilebi erTmaneTis gverdigverd 

mdebareoben maTi meridianebis Seaxleoba praqtikulad nulis tolia (γ ≈ 0) da 
isini SeiZleba paralelurad CavTvaloT, maSin A1= A2.  

 wertilebs  Soris mniSvnelovani daSorebisas meridianebis Seaxloeba 
wuTebSi SeiZleba ganvsazRvroT  Semdegi damokidebulebiT (nax.II.11,Ba). 

                         γ=0,540 l tgB,                                  2.10                                                               
sadac l -manZilia wertilebs Soris, kilometrebSi.                     
                       
$II.5.3. brtyeli marTkuTxa da polaruli koordinatTa 

sistemebi. kavSiri maT Soris 
 

 kosmosuri geodeziis ganviTarebasTan dakavSirebiT didi mniSvneloba 
eniWeba marTkuTxa geodeziur koordinatebs (marTkuTxa koordinatebs) _ 
xazovan sidideebs X,Y,Z, romelTa sawyisi O wertili SeTavsebulia elifsoidis 
centrTan, xolo Z RerZi mimarTulia misi patara RerZis mimarTulebiT  

(nax.II.12,a).Ggadasvla B,L,H geografiuli (geodeziuri) koordinatebidan X,Y,Z, 
marTkuTxa (geodeziur)  koordinatebze xdeba martivi formulebis daxmarebiT. 

   koordinatTa saxelmwifo sistemaSi ordinatTa RerZad Rebuloben 
ekvatoris xazs, xolo abscisaTa RerZad _ RerZul meridians, romelic 

marTkuTxa koordinatTa sistemis erT-erTi RerZis mimarTulebis Tanxvdenilia. 
im SemTxvevaSi, roca topo-geodeziuri samuSaoebi moicavs mniSvnelovani far-  
Tobis teritoriebs, RerZul meridianad irCeven ramdenimes.    

praqtikaSi geodeziuri monacemebisa da topografiuli rukebiT sargeb-
lobisas gamoyeneba Bbrtyeli marTkuTxa koordinatebi.Aam SemTxvevaSi xazovan 
sidideebi abscisa (X) da ordinata (Y)  gansazRvraven wertilis mdebareobas 
sibrtyeze sawyisi mimarTulebebis _ ori urTierTmarTobuli X X abscisaTa da 
Y Y ordinatTa  RerZebis mimarT. maTi gadakveTis wertili koordinatTa 

saTavedaa miRebuli (nax. II.12).  
am sistemaSi nebismieri wertilis mdebareoba sibrtyeze ganisazRvreba mis- 

gan umoklesi manZiliT. ase magaliTad, A wertilis mdebareoba gansazRvrulia     
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X a da Y a   marTobebis sigrZiT. X a  monakveTs   A wertilis    abscisa ewodeba, 
xolo Y a  ordinata.A abscisa da ordinata gamoisaxeba xazovan zomebSi (Cveule-

brivad metrebSi).  maTematikaSi miRebuli koordinatTa marcxena brtyeli 
marTkuTxa sistemisagan gansxvavebiT topografiasa da geodeziaSi miRebulia  

marjvena sistema. meoTxedebis numeracia xdeba saaTis isris mimarTulebiT, 
xolo dasaxelebebi ganisazRvreba qveynis mxareebis miRebuli aRniSvnebiT. aseT 
sistemaSi gamartivebulia orientirebis kuTxeebis gazomva.                                 

   dadebiTad iTvleba koordinatTa saTavis zemoT ganTavsebuli 
wertilebis abscisebi, xolo qvemoT _ uaryofiTad; koordinatTa saTavis 
marjvniv mdebare wertilebis ordinatebi iTvleba dadebiTad, xolo marcxniv 

 
                      

nax.II. 12. koordinatTa sistemebi:  a, ა′ _ sferuli;             b - brtyeli                                                                                        
                      

mdebare -_ uaryofiTad (cxr. II.2). brtyel marTkuTxa koordinatTa sistema 

misaRebia dedamiwis zedapiris SezRudul ubnebze (ix. II.4)                                       
                                           xSirad geodeziuri da topografi-                                                                                       

cxr.II.2                                    uli samuSaoebis Catarebisas dagebuli  
geodeziuri qselis saxelmwifo geo- 

deziur qselSi CarTva sxvadasxva mi-

zezebis (teritoriuli daSoreba, eko-
nomikuri danaxarjebi, drois biujeti 
da sxva) gamo mizanSeuwonelia. aseT 
SemTxvevaSi koordinatTa saTaved 
dasaSvebia mocemuli ubnis nebismieri 

wertilis aReba (sistema koordinatTa pirobiTi saTaviT).  
koordinatebs, romelTa aTvlis sawyisad miRebulia adgilmdebareobis 

romelime wertili, topocentruli ewodeba. am SemTxvevaSi horizontalur 
sibrtyeze nebismierad SerCeul wertils Rebuloben polusad, xolo misgan 
gatarebul swor OX xazs polarul RerZad. Mmocemul sistemaSi nebismieri M 

wertilis mdebareoba (nax.II.13) radius-veqtor  r 1   da OX  polaruli RerZidan 

saaTis isris mimarTulebiT aTvlili mimarTulebis  α 1 kuTxiT ganisazRvreba. 
aseT koordinatebs polaruli koordinatebi ewodeba.  

polaruli RerZi SeiZleba sibrtyeze ganTavsdes nebismierad an 

SeuTavsdes wertilze gamavali romelime meridianis (geografiuli an 
magnituri) mimarTulebas. polaruli koordinatebis farTo gamoyeneba 
topografiul warmoebaSi misi simartiviTaa ganpirobebuli. amasTan, 
adgilmdebareobis calkeul wertilTa polaruli koordinatebis erTian 
sistemaSi mowesrigeba maTi koordinatTa marTkuTxa sistemaSi SesaZlebeli 
gadayvaniT xdeba. am or sistemas Soris kavSirs ki   pirdapiri da Sebrunebuli 
geodeziuri amocanebis amoxsna uzrunvelyofs.  

meoTxedebi koordinatebi 
   x  y 

I Crdilo-aRmosavleTi (Ca)                  + + 
II samxreT-aRmosavleTi (sa) - + 
III samxreT-dasavleTi (sd) - - 
IV Crdilo-dasavleTi (Cd)    + - 
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Apirdapiri da Sebrunebuli geodeziuri amocana. pirdapiri geodeziuri 

amocanis pirobaa:  A B xazis bolo wertilis X B , Y B koordinatebis gansazRvra 

sawyisi A wertilis X A  da X B  koordinatebiT, misi horizontaluri qved-

debuliTa da mimarTulebis mixedviT. arigad, Tu miviRebT A wertils (nax. 2.14) 
polarul koordinatTa sistemis polusad, xolo abscisaTa RerZis AC parale-
lur swors polareul RerZad, maSin B wertilis polaruli koordinatebi 

iqneba S da α.Aamocanis amoxsna gulisxmobs B wertils marTkuTxa koordi-

natebis gamoTvlas X O Y sistemaSi. nax. 2.14-dan Cans, rom X B  gansxvavdeba X A -

sagan (X B - X A  ) = ∆x sididiT, xolo Y B   Y A –sagan (Y B -Y A )=∆y  sididiT.  
  

  sxvaobebs AB xazis 
B bolo da sawyisi AA 
wertilebis koordi- 
natebs Soris  ∆x da    
∆y  koordinatTa 
nazrdebi ewodeba, 
romlebic xazis ho-
rizontalur qvedde-
bulis orTogonalu-
ri gegmilebia koor-
dinatTa RerZebze. B 
wertilis marTkuTxa 

nax. II. 13. პოლარულ კოორდინატთა სისტემა: ა- კოორდინატთა                   koordinatebi gamoiT- 
პირობითი (ტოპოცენტრული) და ბ - განსაზღვრული საწყისით                     vleba Semdegi martivi 
 
formulebiT:                                                 

                    X B = X A +∆ X AB , Y B = Y A +∆y AB                                                      II.10 
koordinatTa nazrdebi gamoiTvleba ACB samkuTxedidan 

                       ∆x AB  = ScoSα, ∆y AB =SSInα                             II.11                                                                                                                                                                                                    
cxr.II.3   

 
nax. II. 14. pirdapiri da Sebrunebuli 
geodeziuri amocanebi                                                               
           

koordinatTa nazrdebis niSnebi damokidebulia marTkuTxa koordinatTa 
sistemis meoTxedebis dasaxelebisagan (cxr. II.3). 

 ∆ x AB da ∆yAB koordinatTa nazrdebis mniSvnelobebis (2.10) formulebSi 
CasmiT miviRebT pirdapiri  geodeziuri amocanis amosaxsnel formulebs: 

                                                        X B = X A + Scosα, Y B = Y A + Ssinα                                   II.12                                                                                                 
Sebrunebuli geodeziuri amocanis arsi mdgomareobs AB xazis 

horizontaluri qveddebulis S-is sigrZisa da mimarTulebis α kuTxis 

gansazRvraSi misi sawyisi A da bolo B wertilebis (X A , Y A ),  ( X B , Y B ) 
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koordinatebis mixedviT. mimarTulebis α kuTxe gamoiTvleba A C B 
marTkuTxa samkuTxedis kaTetebis mixedviT:                               

    tgα =  
AB

AB

XX
YY

−
−

= 
AB

AB

x
y

∆
∆

 saidanac,   α= 
X
Yarctg

∆
∆

               II.13 

Hhorizontaluri qveddebulis S-is gamoTvla ori sxvadasxva formuliTaa 
SesaZlebeli: 

                      S=
αα coscos

ABAB XXx −
=

∆
;  S=

αα sinsin
ABAB yyy −

=
∆

                                                     II.14                                                                                                                                                             

Sebrunebuli geodeziuri amocanis amoxsna SeiZleba Semdegi Tanmimdevrobi-
Tac: piTagoris Teoremis Tanaxmad horizontaluri qveddebuli S tolia   

                                    S=√( X B - X A )²+ (Y B - Y A )²                                                  II.15                                                                                                                                                                                                                                                                                                                                                                                                  
xolo Semdeg S mniSvnelobas CavsvamT formulebSi:                                        

                            Sinα=  
S

YY AB −
     Cosα=  

S
XX AB −

                           II.16                                                                                                                         

                         

$.II.6. simaRluri sistemebi; absoluturi da                                         
fardobiTi simaRleebi 

 
dedamiwis zedapiris wertilebis mdebareoba srulyofilad rom iqnas 

gansazRvruli aucilebelia misi mesame koordinatis _ wertilis H simaRlis - 
mocemuli wertilidan simaRleTa sawyisad miRebul donebriv zedapiramde 
marTobuli manZilis dadgena. aTvlis sawyisad SeiZleba miviRoT geoidis 
zedapiri (misgan aTvlil simaRles orTometriuli simaRle ewodeba), an 
dedamiwis elifsoidis zedapiri (miRebul simaRles geodeziuri simaRle 
ewodeba). simaRlis ricxviT mniSvnelobas niSnuli (simaRlis niSnuli) ewodeba. 
ZiriTadi donebrivi zedapiridan aTvlil simaRles absoluturi simaRle 
ewodeba (nax. II.1) aA, bB, cC) xolo nebismierad SerCeuli donebrivi zedapiridan 

gansazRvruls _pirobiTi simaRleebi (bB, c'C,c"C).                                                                                 
ori wertilis simaRleebs Soris sxvaobas am wertilebis fardobiTi 

simaRle anu amaRleba h ewodeba (nax. II.1 c"C). 
     yofil sabWoTa kavSirSi miRebul simaRleTa baltiis zRvis sistemaSi 

aTvlis sawyisi kronStadtis futStokis∗ nulovan niSnulze gamaval donebriv 
zedapirTan iyo SeTavsebuli.      

amrigad, zedapirze wertilis mdebareobis gansazRvrisaTvis sakmarisia 
sami sidide _ gegmiuri koordinatebi da simaRle dedamiwis elipsoidis 
zedapiridan. Aam sidideebs geodeziuri koordinatebi ewodeba.                
  O               

$II.7. xazebis orientireba 
 

 savele topo-geodeziuri samuSaoebis Sesrulebisas xSirad aucilebeli 
xdeba ganvsazRvroT adgilis mdebareoba qveynis mxareebis mimarT. moqmedebas, 
romlis saSualebiTac SesaZlebeli xdeba ama Tu im xazis mdebareobis dadgena 
romelime sawyisi mimarTulebis mimarT orientireba anu gagneba ewodeba. 
geodeziaSi sawyis mimarTulebebad miRebulia: geografiuli (WeSariti) 
meridiani, magnituri  meridiani∗∗  da brtyel marTkuTxa koordinatTa romelime 
sistemis RerZuli meridiani.   orientirebis   kuTxeebia _ azimuti, direqciuli 
kuTxe da rumbi.  
∗futStoki _ okeaneebisa da zRvebis sanapiroebze maT doneebze dakvirvebis Casatareblad 
dayenebuli lartya 
∗∗magnituri  meridiani Tanxvdenilia Tavisuflad Camokidebuli magnituri isris 
mimarTulebis  
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nax. II. 16. mimarTu- nax. II. 17. orienti- nax. II.18. orientirebis nax. II.19.magnituri isris   
lebis azimutebi     rebis kuTxeebi   kuTxeebs Soris kavSiri   mixriloba: a-aRm. b-das.  
 

azimuti ewodeba orwaxnaga kuTxes mocemuli wertilis meridianis 
sibrtyesa da mocemul mimarulebaze gamaval vertikalur sibrtyes Soris, 
aTvlils meridianis CrdiloeTi mimarTulebidan saaTis isris moZraobis 

gayolebiT (nax.II.16 A 1 ,A 2  A 3  da A 4 ).                                                                                         

   geografiuli (WeSmariti) azimuti A aris kuTxe romelic aTvlilia 

geografiuli (WeSmariti) meridianis CrdiloeT boloddan, xolo magnituri A M  

azimutis aTvla xdeba magnituri meridianidan (nax.II.17). Tu xazi Cs (nax.II.16) M 

wertilis WeSmariti an magnituri meridiania, xolo M1, M2, M3 da M4 xazis 

hori-zontaluri proeqciaa, maSin horizontaluri kuTxeebi A 1 ,A 2  A 3  da A 4  am 

xaze-bis Sesabamisi azimutebia. azimutma SeiZleba miiRos 0˚-dan 360˚-mde 
mniSvneloba. geografiuli (WeSmariti) azimuti astronomiuli da geodeziuri 
azimutebis ganzogadoebuli cnebaa. meridianebis araparalelurobis gamo erTi 
da igive xazis azimuti mis sxvadasxva wertilSi gansxvavebulia. ase magaliTad, 

M 1  M 2  xazisaTvis (nax.II.18) azimuti M 1 wertilze tolia A1-is, M2 wertilze ki A

2 -is, xolo maT Soris sxvaoba meridianebis γ Seaxloebis tolia. radganac 

xazis mimarTuleba SeiZleba iyos pirdapiri da Sebrunebuli ganasxvaveben 

orientirebis pirdapir da Sebrunebul kuTxeebs. (nax.II.18. A 2  da A 2 ́ M 1 M 2  xazis 

pirdapiri da Sebrunebuli azimutebia, xolo 3α  da  ,
3α - M 2 M 3 xazis pirdapiri 

da Sebrunebuli direqciuli kuTxeebi). erTi da imave xazis pirdapiri da Seb-

runebuli azimutebi mis sxvadasxva wertilebSi gansxvavebulia (nax.II.18. A 1 da 
A2) erTmaneTisagan 180

 +γ sididiT, xolo erTi da imave wertilSi (A 2  da A 2 ́) 

gansxvavdebian 180˚, e.i. A ,
2 = A1 +180˚+γ; A 2 = A 2 ́ +180˚.    

  dedamiwis zedapiris ama Tu im wertilis magnituri meridiani zogadad 
ar emTxveva imave wertilis geografiul (WeSmarit) meridians. maT Soris 

Seqmnil kuTxes magnituri isris mixriloba δ ewodeba (nax. II.19). δ SeiZleba iyos 
aRmosavleTis (dadebiTi) an dasavleTis (uaryofiTi). geografiul da magnitur 
azimutebs Soris kavSiri Semdegi formuliT gamoixateba 

                                  A=A M +δ                                II.17                                                              
   mixriloba δ icvleba adgilisa da drois cvlilebis mixedviT. 

Gganasxvaveben mixrilobis dRe-Ramur, wliur da saukunis cvlilebebs. dRe-

Ramuri cvlileba saSualo ganedebisaTvis ar aRemateba 15´, xolo saukunisam 
SeiZleba miaRwios mniSvnelovan sidideebs, magaliTad 500 wlis ganmavlobaSi _ 
22,5˚.Mmixrilobam dRe-Ramis manZilze SeiZleba Seicvalos niSani; aRmo-
savleTisaken isari maqsimalurad gadaxrilia dilis 8 saaTisaTvis, xolo dRis 
2 saaTisaTvis miaRwevs maqsimalur gadaxras dasavleTisaken da ase Semdeg. 
mixris kuTxe metia zafxulSi. mixriloba icvleba agreTve polaruli naTebiT,  
mzis laqebiT gamowveuli magnituri qariSxlebis gavleniT. magituri isris 
Cvenebaze gavlenas axdens aseve magnituri madnis budobebis arseboba da 
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magnituri anomaliebis raioni. Mmcire sididis SeSfoTebebi SeiZleba gamoiwvios 
axlomdebare metalis sagnebmac.  

magnituri Zalwirebis TavSeyris wertilebs magnituri polusebi ewo-  

deba; ganTavsebulni arian ra dedamiwis SigniT isini ar uTavsdebian geogra-
fiul polusebs. aqedan gamomdinare maTi SeamaerTebeli swori ar emTxveva 
dedamiwis brunvis RerZs. maT Soris kuTxe Seadgens 11,5˚ da ar gadis dedamiwis 
centrSi. topografiuli rukebis qveda marcxena kuTxeSi yovelTvis miuTiTeben 
mocemuli raionisaTvis gaSualedebuli magnituri mixrilobis sidides.  

  magnitur isars axasiaTebs daxrilobac _ CrdiloeT naxevarsferoSi misi 
CrdiloeTi bolo daweulia qvemoT, xolo samxreT naxevarsferoSi qveda bolo; 
ekvatorze magnitur isars ukavia horizontaluri polusebze ki Sveulis 
mdgomareoba. isris boloebis gawonasworeba xdeba mis aweul boloebze raime 
iseTi simZimis dadebiT, romelic ar imoqmedebs magnitze. 

  dedamiwis zedapiris sibrtyeze gadatanisas, simrudis gavlenis Semci-
rebis mizniT, SemoaqvT dedamiwis elifsoidis dayofa 6˚-ian zonebad, romlis 
Sualedur meridians RerZuli meridiani ewodeba. imis gamo, rom didi sigrZis 
mqone xazis sxvadasxva wertilebSi azimutebi mniSvnelovnad gansxvavdebian 

erTmaneTisagan, topografiasa da geodeziaSi gamoiyeneba direqciuli kuTxe - γ, 
direqciuli ewodeba kuTxes, romelic Seiqmneba RerZuli meridianis (an misi 
paraleluri xazis) CrdiloeT bolosa da mocemul mimarTulebas Soris, 
aTvlils saaTis isris mimarTulebiT. icvleba 0˚-dan 360˚-mde. (nax.II.18)-dan Cans, 
rom M 2  wertilze A 2 -α=γ, e.i direqciuli kuTxe. geografiul azimutsa da 

direqciul kuTxes Soris sxvaoba xazis romelime wertilze tolia 
geografiuli meridianis Seaxloebisa am wertilze RerZul meridinTan. 
RerZuli meridianidan aRmosavleTiT mdebare wertilebisa-Tvis Seaxloeba 
miRebulia CaiTvalos dadebiTad, dasavleTiT ki uaryofi-Tad.Ggeografiul 
azimutsa da direqciul kuTxes Soris damokidebuleba gamoixateba Semdegi 
formuliT 

                         A = α+γ                                           II.18                                                               
 azimustisagan gansxvavebiT direqciuli kuTxeebi mocemuli mimarTulebis 

nebismier wertilze inarCuneben TavianT mniSvnelobas (nax.II.18. 32 αα = ).  

Sebrunebuli direqciuli kuTxe pirdapirisagan 180˚ gansxvavdeba (nax.II.18). 
2α = 1α +180˚, 1α '= 2α +180˚. 

    II.17 da II.18 formulebis safuZvelze SesaZlebelia magnitur azimutsa   
da direqciul kuTxes Soris Semdegi damokidebulebis gamoyvana  

                              α=A M +(δ-γ),   A M =α-(δ-γ)                  2.19                                                               
     praqtikaSi xazis mimarTulebas xSirad gansazRvraven maxvili kuTxiT _ 

rumbiT, romelic Seqmnilia mocemuli xaziTa da masTan axlomdebare meridianis 
boloTi (nax.II.20). rumbi, rogorc azimuti, SeiZleba iyos WeSmariti da 
magnituri. is icvleba 0˚-dan 90˚-mde da yovelTvis Tan erTvis im meoTxedis 

dasaxeleba, romelSic devs mocemuli xazi. nax.22-ze xazebs M 1 , M 2 , M 3  da M 4   
cxr.II.4                                                                  

                                    

                                 
                                      

 
 
 
 

nax. II. 20.  mimarTulebis rumbebi  
sxvadasxva meoTxedebSi                 

Sesabamisad aqvT rumbebi  r 1 , r 2 , r 3   da r 4  

meoTxedebi kavSiri rumbebsa da azimutebs Soris   

I   Ca  A 1 = r 1                           r 1 = A1 

     II   sa        A 2 =180˚-r 2                r 2 =180˚- A 2  

III  sd        A 3 = r 3 -180˚ r 3 = A 3  - 180˚ 
IV Cd       A 4 =360˚- r 4             r 4 =360˚- A 4  
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 rumbebi SeiZleba gadaviyvanoT rogorc azimutebSi ise direqciul 
kuTxeebSi da piriqiT cxr.II.4-Si mocemuli TanafardobebiT. 

 

∃II.8. topografiasa da geodeziaSi gamoyenebuli zomis 
erTeulebi 

 
Nnebismieri fizikuri sididis gazomva mdgomareobs am sididis SefardebaSi 

zomis erTeulad miRebul mis msgavs sididesTan. ricxvs, romelic uCvenebs Tu 
ramdenjer moTavsdeba zomis erTeuli gasazom sidideSi am sididis zoma 
ewodeba. ZiriTadi da nawarmoebi fizikuri  sidideebis erTobliobas, romelic 
miRebulia mTavari sidideebis gasazomad, zomis sistema ewodeba. 

topografiasa da geodeziaSi xazovani gazomvebis erTeulad miRebulia 
metri (m). 1791 wels zomaTa metruli sistemis SemoRebisas is Seadgenda parizis 
meridianis aT memilioned nawils. 1799 wels damzadebul iqna metris pirveli 
etaloni, romelic gadaeca safrangeTis nacionalur arqivs, ris gamoc man 
“arqivis metris” saxeli miiRo, xolo ukve 1875 wels metrTan dakavSirebul 
saerTaSoriso diplomatiur konferenciaze 17 saxelmwifos monawileobiT            
miRebuli konvenciis Tanaxmad platina-iridiumisagan damzadebul iqna 31 metri-
prototipi.№6 metri sxva or sakontrolo aslTan erTad daculia sevrSi 
(safrangeTi) wonisa da zomis saerTaSoriso biuroSi, xolo danarCeni aslebi 
wilisyriT iqna gadanawilebuli sxva saxelmwifoebs Soris. 1960w. wonebisa da 
zomebis XI generalurma konferenciam miiRo gadawyvetileba erTiani 
universaluri sistemis _ erTeulebis saerTaSoriso sistemis (CИ) SemoRebis 
Sesaxeb. amave konferenciaze gansazRvruli iqna metris axali mniSvneloba, 
romelic gamoixata sinaTlis talRis sigrZiT (“sinaTlis” metri). 1983 w XVII 
konferenciaze metrs mieca axali mniSvneloba. dadgenil iqna, rom metri (m) 
udris manZils, romelsac gaivlis vakuumSi brtyeli eleqtromagnituri talRa 
wamis 1/299792458 nawilSi.Mmetris wvliladi da jeradi erTeulebia 1000m = 1 
kilometrs (km), 0,1 metri _ 1 decimetrs (dm), 0,01 metri - 1 santimetrs (sm), 0,001 
metri _ 1 milimetrs (mm). 

(CИ) sistemaSi brtyeli kuTxis gasazomad gamoiyeneba radini (rad), 
romelic tolia wrewiris or radius Soris moTavsebuli iseTi rkalisa, 
romlis sigrZe radiusis tolia. 

radianTan erTad dasaSvebia kuTxuri gazomvebisaTvis gradusuli 
erTeulebis gamoyeneba: gradusi (1˚), romlis sidides Rebuloben marTi kuTxis 

90 tol nawilad dayofis Sedegad, wuTi (1  ) da wami (1"); 1˚=60´, 1 ◌ٰ=60"; 
1rad=57,3˚=3438́′ = 200265" 

farTobis sazomi erTeulia Dkvadratuli metri (m2) romlis jeradi da 
wilobiTi erTeulebia kvadratuli kilometri (km2) kvadratuli santimetri (sm2) 
kvadratuli milimetri (mm2). miwis nakveTebis gasazomad dasaSvebia sazomi erTe-

uli heqtari (ha). 1ha=10 000 m 2 . 
 drois sazomi erTeulia wami (wm), masis _ kilogrami (kg), Zalis niutoni 

(H), wnevis _ paskali (pa), temperaturis _ kelvini (K). 
temperaturis kelvinebSi gansazRvrisas temperaturl skalasTan (K) erTad 

gamoiyeneba celsiusis skalac (t). t=T-273,15  .  
erTeulebis saerTaSoriso sistemaSi dauSvebelia wnevis gazomva vercxlis 

wylis svetis milimetrebSi (mm.vc.sv). radganac xmarebaSi jer kidev gamoiyeneba 
xelsawyoebi mm.vc.sv. skaliT. saWiroa vicodeT, rom 1 mm.vc.sv = 133, 322kpa. 

Pperioduli (modulirebuli) eleqtromagnituri (sinaTlis) rxevebis 

sixSiris zomis erTeulad miRebulia herci (hc); 1mghc=10 6 hc, xolo bgeriTi 
rxevebis periodad wami (w). 
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∃II.9. geodeziur ganazomTa maTematikuri 
damuSaveba.  

 

II.9.1 gazomvebi da maTi klasifikacia 
 

gasazomi sididis Sedarebas sxva, gazomvis erTeulad (etalonad) miRebul 
sididesTan gazomva ewodeba. 

Ggazomvebi geodeziuri samuSaoebis erT-erTi umniSvnelovanesi Semadgeneli 
nawilia. Ddedamiwis figurisa da zomebis dazusteba, sagegmo da simaRluri 
qselebis Seqmna uzustes geodeziur gazomvebsa da maTi Sedegebis damuSavebis 
meTodebis Semdgom daxvewasa da warmoebaSi danergvas moiTxovs. topo-
geodeziuri samuSaoebi moicavs horizontaluri da vertikaluri kuTxeebis, 
manZilebisa da sxva sidideebis gansazRvras. Ggazomvebi tardeba rogorc 
savele, ise kameralur pirobebSi.  

topo-geodeziur praqtikaSi gamoyenebuli yvela fizikuri sidideebi 
SeiZleba davyoT gazomil da gamoangariSebul sidideebad. gazomvisaTvis 
aucilebelia gazomvis obieqti (gasazomi sidide), mzomi xelsawyo da 
Semsrulebeli. amasTan, nebismieri saxis gazomvebi tardeba ama Tu im garemoSi 
da gansazRvruli meTodiT. yvela es faqtorebi warmoSoben gazomvis pirobebs. 
gasaTvaliswinebelia isic, rom muSaobis procesSi gazomvis obieqti ucvlelia. 

Gganasxvaveben pirdapir, irib da distanciur gazomvebs.  
Ppirdapiri gazomvebi umartivesia da uZvelesi droidan iRebs saTaves. maga-

liTad, gazomvebi miwis sazomi bafTiT, foladis xveuliT, invaris navTuliT an 
sxva iseTi xelsawyoTi, romelTa uSualo Sedareba gasazom sididesTan 
aucilebelia. 

iribi gazomvebis dros gamoiyeneba saZebn da uSualod gasazom, damxmare 
sidides Soris zogierTi maTematikur damokidebuleba. magaliTad, samkuTxedis 
amoxsna sinusebis Teoremis safuZvelze, erTi gazomili gverdisa da ori 
kuTxis daxmarebiT. 

distanciuri gazomvebis dros gasazomi sididis gansazRvra xdeba rigi 
fizikuri procesebisa da movlenebis safuZvelze Tanamedrove teqnikuri 
saSualebebis (SuqmanZilmzomi, eleqtronuli taqeometri, fotoTeodolitebi da 
sxva)  gamoyenebiT.  

gazomvis xelsawyoebi sam jgufad (klasad) iyofa. 1) maRali sizustis 
(preciziuli) 2) zusti da 3) teqnikuri. Catarebuli gazomvebis sizusteze 
gavlenas axdenen mTeli rigi faqtorebi da pirobebi: teqnikuri saSualebebi 
(xelsawyoebis klasi), gazomvis obieqti, gazomvis erTeulebi, samuSaoTa 
warmoebis teqnologia da meTodebi, garemo pirobebis mdgomareoba, samuSaos 
mwarmoebelTa gamocdileba, gazomvebis raodenoba da sxva. amasTan dakavSirebiT 
erTgvarovan gazomvebs, romlebic Catarebulia iseT pirobebSi romlis drosac 
yvela miRebuli Sedegi SeiZleba CavTvaloT erTnairad saimedod (erTnairi 
klasis xelsawyo, tolfasovani meTodi), ewodeba tolzusti, xoloAam pirobebis 
darRveviT miRebul Sedegebs ki aratolzusti.  

topo-geodeziuri gazomvebis Sedegebis maTematikuri damuSavebisas didi 
mniSnvneloba eniWeba aucilebeli da Warbi gazomvebis cnebas; magaliTad, 
brtyeli samkuTxedis yvela eqvsi elementis gansasazRvravad sakmarisia 
gaizomos misi aranakleb sami elementi, romelTa Soris unda iyos erTi gverdi 
mainc. sidideTa im minimalur ricxvs, romlis gazomva aucilebelia nebismieri 
topo-geodeziuri amocanis amoxsnisas, aucilebel sidideTa ricxvi ewodeba. 
yvela gazomil sidideTa ricxvsa da aucilebel sidideTa ricxvs Soris 

sxvaobas Warbi sidideTa ricxvi ewodeba κ = n-t. Warbi gazomvebi gazomvebsa da 
gamoTvlebSi daSvebul cdomilebaTa aRmoCenis aucilebeli pirobaa; isini 
mniSvnelovnad amaRleben gansasazRvravi sidideebis sizustes. erTi sididis 
gazomvisas aucilebelia erTi gazomvis Catareba, danarCeni gazomvebi Warbia. 
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II.9.2. ganazomTa cdomilebebi, maTi saxeebi da Tvisebebi 

 
Hgasazomi sididis X WeSmariti mniSvnelobis arseboba nebismieri gazomvis 

ucilobeli pirobaa. geodeziur gazomvebs Tan axlavs aucdeneli cdomilebebi. 
sxvaobas gazomvis x Sedegsa da gasazomi sididis X  WeSmarit mniSvnelobas 
Soris WeSmariti cTomileba ewodeba.  

                        ∆ = x-X                                                                                II.20                                                                                     
ganazomTa cTomilebebi Semdegi warmoSobisaa: 1) insrumentaluri, romlis 

warmoSoba gamowveulia mzomi xelsawyoebis konstruqciiT, maTi skalebis 
graduirebis cTomilebiT, cveTiTa da sxva. 2) pirovnuli (subieqturi) 
ganpirobebulia damkvirveblis TaviseburebebiT, grZnobis organoebis arasrul-
fasovnobiT da sxva. 3) gareSe, im garemos pirobebis aramdgradobiTa 
gamowveuli, romelSic sruldeba gazomvaTa procesi (haeris temperaturis, 
sinotivis, wnevis da a.S. cvlilebebi). 4) meToduri, gamowveuli gazomvis 
pirobebisa da maTi cvlilebebis kanonzomierebaTa mxedvelobaSi miRebisas 
daSvebuli uzustobiT, zogierTi formulis miaxloebiTobiT da sxva. 

Gganasxvaveben uxeS, sistematyr da SemTxveviviT cdomilebebs. uxeS 
cTomilebaTa warmoSoba dakavSirebulia gazomvis samuSaoTa Catarebisas 
daSvebul seriozul SecdomebTan. ZiriTad geodeziur samuSaoebis Sesrule-
bisas gaTvaliswinebuli kontrolis instituti saSualebas iZleva aseTi saxis 
Secdomebi droulad iqnas  aRmoCenili da gasworebuli.  

ganazomTa Sedegebis uxeS cTomilebebisagan ganTavisuflebis Semdeg 
WeSmariti cTomilebebi Semdegi formuliT gamoisaxeba: 

                                                                     ∆=∆´+∆"                              II..21                                                     
sadac  ∆´-sistematuri,  xolo ∆"-SemTxveviTi (aucdeneli) cdomilebaa.  
sistematuri cdomilebebi winaswar aRmCoenadia da maTi saWiro minimumamde 

dayvana SesaZlebelia Sesabamisi Sesworebebis Seyvanis gziT. magaliTad, xazis 
sigrZis SuqmanZilmzomiTa da eleqtronuli taqeometriT gansazRvrisas 
winaswar SeiZleba gaviTvaliswinoT haeris temperaturisa da atmosferuli 
wnevis gavlena. 

Tu ar aris daSvebuli uxeSi Secdomebi da gasworebulia sistematuri, 
maSin gazomvebis sizuste ganisazRvreba mxolod SemTxveviviTi cTomilebebiT, 
romelTa gamoricxva SeuZlebelia, Tumca maTi qceva emorCileba didi cifrebis 
kanonebs, amitom maTi analizi, kontroli da aucilebel minimumamde dayvana 
SesaZlebelia. 

G  gazomvebis Sedegebze SemTxveviviTi cTomilebebis gavlenis Semcirebas 
mravaljeradi gazomvebis, samuSao pirobebis gaumjobesebiT, uaxlesi 
xelsawyoebisa da meTodebis gamoyenebiT aRweven.  

                                  
II.9.3. gazomili sidideebis ualbaTesi mniSvneloba 

 

erTi da igive sididis tolzust ganazomTa (l 1 ,l 2 ,l 3 …l n ) rigisaTvis 

yvelaze ualbaTesi mniSvneloba iqneba saSualo ariTmetikuli. 

                                                x=
[ ]
n
l

n
llll n =

+++ ...321              II.22            

did ricxvebTan maTematikuri moqmedebebis Tavidan acilebis mizniT praqtikaSi 
saSualo ariTmetikuls iTvlian pirobiTi nulis xerxiT: 

                             x =
[ ]

nl
i

+0

δ
                                 II 23 

sadac 0l - l -Tan miaxloebuli, rogorc wesi mTeli ricxviT gamosaxuli 

sididea, xolo δ 0llii −= . saSualo ariTmetikulis sworad gamoTvlisa da misi 

mniSvnelobebis daumrgvaleblad miRebis SemTxvevaSi 
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[ ]
ln

iδ
 = 0                                                                             II.24                                                    

sadac sidideebs 

                           δ −= ii l x                                                                  
Ggadaxrebi, ualbaTesi cdomilebebi an fluqtuaciebi ewodeba. 
Tu x miRebulia damrgvalebiT maSin II.23 tolobis marjvena mxares 

miviRebT nω tol sidides, sadac ω _ damrgvalebis cdomilebaa. 
 radganac topo-geodeziuri praqtikaSi gazomvebis ricxvi mainc 

SezRudulia x saSualo ariTmetikuli ramdenamde gansxvavebuli iqneba mis 

WeSmarit X mniSvnelobisagan, Tumca yvela n-isaTvis x-s Tvlian gasazomi 
sididis yvelaze saimedo mniSvnelobad. 

erTi da igive sididis ganazomTa rigis sizustis xarisxis SefasebisaTvis 
sakmarisi ara marto ganazomTa cdomilebebis saSualo ariTmetikulis codna. 
es pirvel rigSi dakavSirebulia imasTan, rom saSualo ariTmetikulis 
gansazRvrisas ganazomTa rigSi SeiZleba ar aRibeWdos sxvadasxva niSnis 
SedarebiT msxvili urTierTkompesirebadi cdomilebebi. 

Ggermaneli mecnieris k.f. gausis (1777-1855) mier SemoTavazebuli ganazomTa 
sizustis Sefasebis kriteriumi _ ganazomTa saSualo kvadratuli cdomileba, 
araa damokidebuli am tipis cdomilebebisagan da gamoisaxeba Semdegi 
damokidebulebiT: 

                                                                       
[ ]
n

m
2∆

=  

sadac [∆²]=∆ 2
1 +∆ 2

2 +…..+∆ n ², - WeSmariti cdomilebebia. 

radganac gasazomi sididis WeSmariti mniSvneloba X xSir SemTxvevaSi 

ucnobia, m saSualo kvadratul cdomilebas iTvlian il  ganazomTa calkeuli 

Sedegebisx saSualo ariTmetikulisagan iδ  gadaxrebiT, iδ  = il -x. am SemTxvevaSi 

gamoiyeneba germaneli astronomis f. v. beselis (1784-1846) formula: 

                                                          m = [ ]
1

2

−n
δ  II.25                                                                                 

saSualo ariTmetikulis saSualo kvadratuli cdomileba gnisazRvreba for-
muliT: 

                                                         M=
n

m                                                                   II .26 

e.i saSualo ariTmetikulis saSualo kvadratuli cdomileba√√n-jer 
naklebia calkeuli ganazomis saSualo kvadratuli cdomilebaze. 

xazovani gazomvebisas maTi Sedegebis saboloo sizuste xasiaTdeba fardo-
biTi cdomilebiT, romelic Ggazomvis erTi SedegisaTvis gamoiTvleba 
formuliT: 

                            ƒfar =

m

m
−−

Χ
=

Χ :

1                                                       II .27 

saSualo ariTmetikulisaTvis II.27 miiRebs saxes: 

                             ƒfar.= 
M

M
−−

Χ
=

Χ :

1                                                        II.28 

ganazomTa rigis uxeSi cdomilebebisagan ganTavisuflebis mizniT 
mimarTaven gasammagebul zRvruli cdomilebas  

                   ƒzRv.=3m                                II.29                 

   Uufro zusti da sapasuxismgeblo gazomvebisas   

                                                ƒzRv .=2 m                                  



 27 
 

magaliTi.Aadgilze xazis xuTjeradi gazomvis cxr. II.5-Si mocemuli 
Sedegebis mixedviT ganvsazRvroT maTi saSualo ariTmetikuli da SevafasoT 
ganazomTa calkeuli Sedegebisa da saSualo ariTmetikulis sizuste. 

gamoviyenoT formulebi 2.21,  2.22, 2.23 da cxr. 2.5-is monacemebi, miviRebT:  

 saSualo  ariTmetikuli l =160,44:5=32,09 m;  

erTi ganazomis saSualo kvadratuli cdomileba m =√ 55,1
)15(

10
=

−
sm; 

saSualo ariTmetikulis saSualo kvadratuli cdomileba M= 69,0
5

55,1
= sm; 

fardobiTi cdomileba ƒfar=
2070

1
09,32

55,1
= sm; 

saSualo ariTmetikulisaTvis 
 

 ƒfar=
5000

1
5094

1
09,32
63,0

≈=  

erTi ganazomis zRvruli 
cdomileba II.29 formulis 

TanaxmadƒzRv.=3.1,55=4,65.  

udidesi gadaxra δ=2sm, rac 
miuTiTebs imaze, rom gazomvebi 
Sesrulebulia uxeSi cTomilebebis 
gareSe.                                                                                                                
    xSirad praqtikaSi erTgvarovan 
sidideebs orjer zomaven; aseT SemT-
xvevaSi maTi sizuste fardobiTi 
cTomilebis mis dasaSveb mniSvne-

lobasTan SefardebiT fasdeba. 

                  ƒfar =ƒabs./x=1/x./ƒabs                                  II.30 
sadac,  

                      ƒabs=| 21 ll − |, x=
2

21 ll −
                                                      II.31 

                  ƒfar ≤ ƒfar.das.                                         II.32 

magaliTi. AB xazis sigrZis orjeradi gazomvis Sedegebi 1l =123,36 m da                                 

2l =123,34 m, dasaSvebi fardobiTi cdomileba ƒfar=1/2000. am SemTxvevaSi  
ƒabs=123,36 m -123,34 m = 0,02 m 
−

l  =(123,36 m +123,34 m)/2=123,35 m 
ƒfar= 1/(123,35 m:0,02)=1/6167 < 1:2000 
gamoTvlili fardobiTi cdomileba naklebia dasaSvebze, rac miuTiTebs 

Catarebuli gazomvebis sisworeze. 
cdebiT dadasturebulia, rom albaTi E cdomileba M saSualo kvadratuli 

cdomilebis 
3
2 -is tolia. e.i  

                                               E=
3
2 M= 0,66 M                                 II..33 

 

II.9.4. gazomvebis sizustis Sefasebis meTodebi 
 

aratolzusti gazomvebisas, roca yoveli ganazomis Sedegi ar SeiZleba 
CaiTvalos erTnairad, martivi saSualo ariTmetikulis gansazRvra sakmarisi ar 
aris. am SemTxvevaSi mxedvelobaSia misaRebi yoveli Sedegis saimedooba. 

Aaratolzusti gazomvebis Sedegebis Sefasebisas SemoaqvT ganazomis wonis 
cneba, romelic gansazRvravs ganazomis Sedegis saimedoobis xarisxs. rac ufro 
saimedoa Sedegi miT metia misi wona. cxadia, saSualo ariTmetikuls eqneba meti 
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wona vidre erTeul ganazoms. ganazomTa Sedegebis wonad Rebuloben maTi Sesa-
bamisi saSualo kvadratuli cdomilebis kvadratis ukuproporciuls e.i. p=c/m, 
sadac c - ganazomTa mocemuli rigisaTvis romelime mudmivi cifria.  

 Tu avRniSnavT P-Ti n gazomvisagan miRebuli saSualo ariTmetikulis 
wonas, es damokidebuleba SeiZleba ase CavweroT:          

                     P/p=m²/M= m²/(m/√n)²=n                                                II.34 
e.i saSualo ariTmetikulis wona n - jer metia calkeuli ganazomis 

Sedegis wonaze. 
xSirad erTi ganazomisagan miRebuli Sedegis wonas Rebuloben erTis 

tols, xolo n aseTi ganazomebisagan  miRebuls ki n-is tolad. 
vTqvaT raRac sidide X gazomilia n-jer gansxvavebul pirobebSi da 

miRebulia iΧ (i=1,n ) mniSvnelobebi Sesabamisad iP (i=1,n ) wonebiT. maSin 

yvelaze mosalodneli mniSvneloba iqneba woniTi saSualo an saerTo saSualo 
ariTmetikulis wona, romelic gamoiTvleba formuliT; 

              0x =
][
][

).....(
).....(

321

332211

p
l

pppp
plplplpl p

n

nn =
+++

++++
                                                    II.35 

saSualo kvadratuli cdomileba µ, romelic Seesabameba im gazomvis 
Sedegs, romlis wonad miRebuliaerTi, an e.w. wonis erTeulis saSualo 
kvadratuli cdomileba ganisazRvreba formuliT  

           µ= =
−

++++
1

).....( 332211

n
vpvpvpvp nn  

1

2

−n
pv

                          II .36 

sadac iv = ix - ox - ganazomTa calkeuli Sedegebis saerTo saSualo 

ariTmetikulisagan gadaxraa. 

Tu avRniSnavT saerTo saSualo ariTmetikuls 0M , romlis wona tolia [ p
], maSin  

                                            
][ p

M o
µ

=                                                        II.37 

magaliTi. cxr.2.6. monacemebis mixedviT ganvsazRvroT woniTi saSualo, 
wonis erTeulis saSualo kvadratuli cdomileba da woniTi saSualos 
saSualo kvadratuli cdomileba.  

(II.34), (II.35) da (II.36) formulebis mixedviT miviRebT 

β=56˚12''+(08''.2+06''.5+10''.3+07''.4+11''.1)/(2+5+3+4+1)= 56˚12'07'' 
 µ =+√45/(5-1)=3,35; M0=3,35''/15=0,9'' 
                                                                cxr; II.6 

ganazomTa N gazomili 

kuTxeebi 

gazomvebis 

ricxvi n 3
np =  

v 2v  p 2v  

1 6° 12' 08' 6 2 0 0 0      
2 6° 12' 06' 15 5 -2 4 0 
3 6° 12' 10' 9    3 2 4 2 
4 6° 12' 07'   2    4 1 1 4 
5 6° 12' 11' 3 1 3 9 9 
 =56°12'08  Σ=15 

 
  45 

 

II.9.5.Ggeodeziuri gamoTvlebis safuZvlebi 
 
gamoTvlebi, topo-geodeziuri samuSaoebis ZiriTadi Semadgeneli nawilia. 

geodeziuri gazomvebisa da Semdgomi gamoTvlebis safuZvelze Rebuloben 
wertilTa koordinatebs, adgilmdebareobis xazebis horizontalur 
qveddebulebs, simaRleebis niSnulebsa da sxva monacemebs.  
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gamoTvlebisas mniSvnelovania maTematikur moqmedebaTa Tanmimdevrobis 
(algoriTmi) miReba da saWiro teqnikuri saSualeba (gamomTvleli 
mowyobiloba), romlebsac miekuTvneba: eleqtronuli gamomTvleli manqanebi 
(egm), kompiuterebi, magidis gamomTvleli manqanebi, mikrokalkulatorebi, 
maTematikuri cxrilebi, grafikebi (nomogramebi). maTi SerCeva damokidebulia 
sirTuleze, samuSaos moculobaze da saboloo Sedegis sizustis moTxovnaze. 
magaliTad, daxrili xazebis qveddebulis an koordinatTa nazrdebis 
gamosaTvlelad sakmarisia Cveulebrivi mikrokalkulatori an kompiuterSi 
arsebuli programa@“kalkulatoris„ gamoyeneba. imisaTvis, rom gamoviTvaloT 
Teodolituri svlisaTvis koordinatTa nazrdebi ∆x da ∆y sakmarisia 
vixelmZRvaneloT II.7 cxrilSi warmodgenili programuli gamoTvlebis 
organizaciis TanmimdevrobiT. 

 
programa@„kalkulatori “  cxr. II.7 

 

 
kiTxvebi gameorebisaTvis: 

          
1. ras Seiswavlis topografia da geodezia? 
2. daasaxeleT topografiuli rukis damaxasiTebeli niSnebi; 
3. mecnierebis romel dargebTan aqvT kavSiri topografiasa da geodezias? 
4. amocanebi, romelTa gadawyvetasTan kavSiri aqvT topografiasa da geodezias; 
5. mokled mimoixileT topografiisa da geodeziis ganviTarebis istoria; 
6. ras ewodeba ZiriTadi donebrivi zedapiri? geoidi? Ddedamiwis elifsoidi? 
      ra aris Sveuli xazi? normali? Sveuli xazis gadaxris kuTxe? 
7. daasaxeleT dedamiwis elifsoidis zomebi, fardobiTi SekumSuloba;  
8. ras ewodeba referenc-elifsoidi? Mmisi orientirebis wertili? 
9. daasaxeleT dedamiwis figurisa da zomebis gansazRvris meTodebi; 
10. gansazRvreT geodeziuri qselis daniSnuleba, CamoTvaleT misi saxeebi; 
11. daasaxeleT sxvadasxva geodeziuri qselebis dakavSirebis meTodebi? 
12. ras ewodeba fardobiTi zedapiri? horizontaluri da orTografiuli proeq-
ciebi?  horizontaluri qveddebuli? 
13. ras ewodeba rukis masStabi? moiyvaneT magaliTebi; 
14. rogoria dedamiwis simrudis gavlena misi sibrtyeze gadatanisas gazomil 

manZilebze? simaRleebze? kuTxeebze? (sferuli eqscesi). ras ewodeba 
topografiuli gegma? 
15. axseniT geografiul koordinatTa sistemis arsi. naxazze uCveneT ekvatori, 
sawyisi meridiani, polusebi da mocemul wertlze gamavali paraleli da 
meridiani; am wertilis geografiul koordinatebi _ grZedi da ganedi; 

16. ras ewodeba meridianisa da paralelis sibrtye? (astronomiuli, 

geodeziuri); gansazRvreT grZedi da ganedi (geodeziuri, astronomiuli); 
17. ras ewodeba meridianebis Seaxloeba? Nnaxazze uCveneT Seaxloebis kuTxe;   
misi maqsimaluri da minimaluri mniSvnelobebi;  

samarTavi  
brZanebebi 

∆X=Scosα 

klaviSebi kal- 
“kulatorze„   

α (kuTxe)   cifrebis velSi 

F(funqcia) marcxena velis 

zemoT meore 

cos marcxena velSi 
me-5 rigi, me-2 sveti 

. (gamravleba) piqtogramebis veli 
me-5 rigi, me-2 sveti 

S cifrebis veli 
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18. gansazRvreT brtyeli marTkuTxa geodeziur koordinatTa sistemis arsi;  
ras hqvia sakordinato RerZebi? Aabscisa da ordinata?  
 19. gansazRvreT polarul koordinatTa sistemis arsi; ra aris topocentruli 
sistema? polaruli koordinatebi? 

20. ras ewodeba wertilis simaRle? (orTometruli da geodeziuri), niSnuli? 
absoluturi da pirobiTi simaRle?, amaRleba? ra arisGgeodeziuri 
koordinatebi?  
 21. ganmarteT pirdapiri da Sebrunebuli geodeziuri amocanis arsi; SeadgineT 
naxazi da uCveneT koordinatTa nazrdebi, maTi niSnebi  meoTxedebis mixedviT; 
 22. ras niSnavs xazebis orientireba? orientirebis sawyisi xazebi da 
sibrtyeebi? ra kavSiria orientirebis kuTxeebs Soris? ras ewodeba magnituri 
isris mixriloba?Oorientirebis pirdapiri da Sebrunebuli kuTxeebi? rogor 
xdeba rumbebis gadayvana direqciul kuTxeebSi da piriqiT? 
23. zomis ra erTeulebi gamoiyeneba topografiasa da geodeziaSi?  
24. moaxdineT topografiul-geodeziur praqtikaSi gamoyenebuli fizikuri sidi-
deebis klasifikacia;  
25. ras ewodeba tolzusti da aratolzusti gazomvebi? 
26. ras ewodeba aucilebeli da Warb gazomvaTa ricxvi? 
27. gansazRvreT gasazomi sididis WeSmariti mniSvnelobis arsi; ras ewodeba 
WeSmariti cdomileba?  
28. moaxdineT ganazomTa cdomilebebis klasifikacia. ganmarteT saSualo 
ariTmetikulis arsi. ras ewodeba pirobiTi nuli? Ffluqtuacia? 
29. ganmarteT saSualo kvadratuli, fardobiTi da zRvruli cdomilebebis arsi  
30. ras ewodeba saSualo ariTmetikulis saSualo kvadratuli cdomileba? 
31. ganmarteT ganazomTa wonis arsi;  
32. rogor damokidebulebaSia gazomvis erTi Sedegis wona saSualo ariTmeti-
kulis wonasTan? 
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Tavi III.Ggeodeziuri gazomvebi adgilze 
 
topo-geodeziuri samuSaoebis Sesrulebisas aucilebeli xdeba dedamiwis 

zedapirze sxvadasxva saxis gazomvebis Catareba. msxvilmasStabiani topografi-
uli rukebis, maTi eleqtronuli analogebis, gegmebisa da adgilmdebareobis 
cifruli modelebis misaRebad Sesrulebuli agegmvebis programiT, sxvadasxva 
saxis saZiebo, saproeqto, sainJinro da sxva geodeziuri samuSaoebis 
warmoebisas adgilze Casatarebelia mTeli rigi samuSaoebi, romlis ZiriTadi 
nawili gazomvebisagan Sedgeba.  

topo-geodeziuri gazomvebis uSualo obieqtebia: manZilebi - daxrili,  
horizontaluri da marTobuli (manZilebi reliefis wertilebis simaRleebs 
Soris). kuTxeebi _ horizontaluri da vertikaluri.Aam gazomvebis 
Sesrulebisas gamoiyeneba sxvadasxva saxis geodeziuri xelsawyoebi da 
sistemebi, romelTa SerCevas gazomvis Sedegebis sizuste da adgilmdebareobis 
pirobebi ganapirobebs.  

 

§III.1. adgilze xazebis sigrZeebis gazomva. 
 

III.1.1 cneba xazebis gazomvaze 
 
Ggasazomi xazis Sedarebis process sxva, romelime etalonur sididesTan 

xazis sigrZis gazomva ewodeba. adgilze xazis sigrZis gazomvis xerxis SerCeva 
damokidebulia gamoyenebul xelsawyoze, gazomvis sizustis moTxovnaze da 
adgilmdebareobis pirobebze. xazebis gazomva gasazomi xazis gaswvriv 
xelsawyos (miwis sazomi bafTa, xveula, sigrZemzomi, invaris mavTuli) uSualod 
CadebiT xdeba. specialuri xelsawyoebi _ manZilmzomebi ki am amocanas wyveten 
adgilmdebareobis Seucvlelad. isini iyofa optikur da fizikur 
manZilmzomebad. im xazis sigrZe romls gazomva uSualod mouxerxebelia, 
SeiZleba miviRoT gamoTvlebiT, aucilebeli monacemebi romlisaTvis miiReba 
iribi gazomvebis safuZvelze. 

 
III.1.2. gazomvebis Catarebis meTodika 

 
topo-geodeziuri samuSaoebis Catarebisas xazovani gazomvebis 

Sesrulebis win aucilebelia swori xazebis mdebareobis dadgena, maTi adgilze 
Semdgomi daniSvniTa da damagrebiT. SedarebiT grZel xazebze ganapira 
wertilebs Soris xilvadobis SemTxvevaSi gazomvis sizustis amaRlebas xels 
Seuwyobs xazis sag-dulis vertikalur sibrtyeSi damatebiTi sarebis dayeneba. 
am process dasarva ewodeba. dasarvisas gamoiyeneba xis an metalis 2,0 m. 
sigrZisa da 3,5_4,0 sm diame-tris sarebi metalis boloTi, romelic SeRebilia 
20-20 sm-is toli wiTeli da TeTri feris zolebad (nax. III.1, d).  

 
dasarva SeiZleba Sesruldes ,,TvaldaTval“, binoklis an Teodolitis 

Wogris daxmarebiT; sarebs ganaTavseben erTmaneTisagan 40-dan 100m-mde 
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daSorebiT, reliefis sirTulis, xilvadobisa da samuSaos daniSnulebis 
mixedviT. 

  ,,TvaldaTval“ an binokliT dasarvisas sarebis Cayeneba SeiZleba 
daviwyoT rogorc xazis bolodan (dasarva Cemsken), ise dasawyisidan (dasarva 
Cemgan). Ppirvel SemTxvevaSi damkvirvebeli dgeba A wertilSi da uyurebs B sars 
(nax. III.1,a). misi miTiTebiT damxmare ayenebs 1 sars ise, rom man gadafaros B 
sari; analogiuradA xdeba 2, 3 da sxva sarebis Cayeneba. meore SemTxvevaSi 
sarebis  Cayeneba piriqiT, xazis sawyisidan iwyeba (nax. III.1, b) da is ufro 
naklebi sizustiT gamoirCeva. 

im SemTxvevaSi, roca swori xazis wertilebis mdebareobis moniSnva 
adgilze gansakuTrebul sizustes moiTxovs, dasarvas asruleben  Teodolitis 
daxmarebiT. amisaTvis Teodolits daayeneben dgomis A wertilze, xelsawyos 
muSa mdgomareobaSi moyvanis Semdeg gaorientireben mocemuli mimarTulebiT 
(nax. III.2). gamoitanen B wertils xazis sagdulSi, rac SeiZleba amaRlebul 
adgilas, saidanac orive mxares uzrunvelyofilia xedva Sor manZilze  da 
asruleben B wertilidan dasarvas ,,Cemsken∼, A wertilis mimarTulebiT. 

 
dgomis wertilebs ganaTavseben erTmaneTisagan 200-dan 500m-mde da 

aRniSnaven xis paloebiT, romlis Tavze dasobili lursmnis ,,qudi∼ aRniSnavs  
mocemul sadgurs da gverdze uyeneben ,,darajulas∼, nomris miTiTebiT (nax. 
III.3). dgomis A wertilze daayeneben sars da gadadian insrumentTan erTad 
dgomis B wertilze, sadac ayeneben Teodolits da muSa mdgomareobaSi moyvanis 
Semdeg samzer mils mimarTaven A wertilisaken, ZafTa badis jvaredins 
uTavseben saris qvemoTa centralur nawils.Ggadaatareben Wogrs zenitze da 

pirveli miaxloebiT gamoaqvT C1  wertili. C wertilis mdebareobis meti 

sizustiT gansazRvris mizniT limbs an alidadas auSveben da xelsawyos isev 
mimarTaven A wertilisaken. imeoreben igive proceduras, rac wina SemTxvevaSi 

romlis Sedegad Rebuloben C 2  wertilis mdebareobas. C1 C 2  manZilis gayofiT 

Rebuloben dgomis C wertilis saboloo, dazustebul mdebareobas da 
aRniSnaven mas adgilze wertiliTa da darajulaTi.Aamis Semdeg gadadian 
dgomis C wertilisaken da ase Semdeg, gasazomi xazis bolomde.  

 gasazomi xazis boloebs Soris xedvis uqonlobisas mimarTaven sagdulTan 
TandaTanobiT miaxloebis meTods. magaliTad, A da  B wertilebs Soris uSualo 
mxedvelobas xels uSlis borcvi (nax. III.4); AB xazis boloebze dgebian damkvir-
veblebi, 1 da 2 wertilebze ki damxmareebi sarebiT. 1 damxmares gamoyavs 2 sari 
1 _ A sagdulSi (mdgomareoba 2′ ). damxmares 2′ sariT gamoyavs 2' 

 
nax. III. 4. xazebis dasarva borcvze           nax. III. 5. xazebis dasarva xramze  
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- B sagdulSi sari 1'da ase Semdeg, manamade sanam 1, 2 sarebi ar aRmoCndebian 
AB xazis sagdulSi. xramze xazis dasarvas awarmoeben safexurebad (nax. III.5).  
 

III.1.3. xazis sigrZis gasazomi xelsawyoebi 
 
topo-geodeziuri samuSaoebis Sesrulebisas farTod gamoiyeneba miwis 

sazomi bafTebi (nax. III.6) da foladis xveulebi. (nax. III.7) Mmiwis sazomi bafTebis 
sigrZe 20, 24 da 50 metrs Seadgens. bafTas amzadeben foladis 10_20 mm 
sifarTisa da 0,4-0,5 mm sisqis zolisagan. xveulebis sigrZe Seadgens 5, 10, 20, 30 
da 50 m. 

     
 

      miwis sazomi bafTis kompleqtSi Sedis: 
sakuTriv bafTa metalis CarCoTi, 6 an 11 cali 

foladis Cxiri (nax.III.6. v). lentas saxelureb-
Tan 1 Tavsa da boloSi morgebuli aqvs spi-
lenZis iribad amoWrili firfitebi 2 Cxirebze 
mosadebad da amoRaruli Strixebi. bafTis 
saerTo sigrZed Rebuloben am Strixebs Soris 
yoveli metri bafTaze aRniSnulia TiTbris 3 

manZils (nominaluri sigrZe). cifrirebuli balTebiT (cifrirebulia erT 
nax. III. 6, b foladis Cxirebi         mxareze pirda piri mimarTulebiT 1, 2, 3. . . 19, 

                               meore mxareze _ Sebrunebuli rigiT). naxevari 
metrebi moniSnulia metalis  moqlomviT 4, xolo decimetrebi _ bafTis RerZze 
ganlagebuli 5 gamWoli nasvretebiT. santimetrebis aTvlas awarmoeben 
„TvaldaTval" an saxazavis daxmarebiT.                                

miwis sazomi bafTa da foladis xveula saSulebas iZleva manZilebi gai-
zomos 1:2000 fardobiTi cdomilebiT. gazomvis sizustis amaRleba SesaZlebelia 
skaluri tipis bafTis gamoyenebiT, romlis boloebze moTavsebulia 10-15 sm 
sigrZis skala santimetrebiani da milimetrebiani danayofebiT. garda Aamisa, 
sizustis amaRlebis mizniT, bafTas emateba damxmare  mowyobilobani: zambariani 
dinamometri, danebiT, nemsebiT da TermometriT. damatebiTi mowyobilobis 
gamoyenebiT xazis gazomvis fardobiTi cdomileba SeiZleba 1:5000-de 
SevamciroT.  

sainJinro nagebobaTa proeqtirebisa da mSeneblobis praqtikaSi warmatebiT  
gamoyeneba sxvadasxva konstruqciisa da masalisagan damzadebuli xveulebi: 
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metalis, daxurul korpusSi 10, 20, 30 da 50m sigrZis. jvaredinaze 50, 75 da 100m; 
e.w. Cangalze 20, 30 da 50m; sxvadasxva sigrZis Tasmis.   

  dakidebuli tipis xelsawyoebidan maRali sizustis gazomvebisaTvis 
gamo-iyeneba invaris mavTuli, romelic mzaddeba rkinisa da nikelis 
Senadnobisagan da axasiaTebs Zalian mcire xazovani gafarToebis koeficien-
ti.Ggazomvis procesSi misi ZiriTadi nawilis _ 24 metriani mavTulis _ gaWimva 
xdeba TanmimdevrobiT, xazis gaswvriv toli manZilebiT ganTavsebul, mezoblad 
mdebare Stativebs Soris. invaris mavTuliT gazomvebis Catareba moiTxovs 
Sromisa da drois  did danaxarjebs amitom dReisaTvis geodeziuri gazomvebis 
praqtikaSi es xelsawyo TiTqmis ar gamoiyeneba. 

 sigrZemzomic dasakidi tipis xelsawyoa da Sedgeba 500m sigrZis foladis 
mavTulisagan, romelsac gaWimaven or fiqsirebul wertilebs Soris. gazomvis 
procesSi mavTulze gaatareben specialur mowyobilobas, romlis ZiriTadi 
nawilebia mzomi firfita da amTvleli meqanizmi, romelic saSualebas iZleva 
gazomvis procesSi daadginos firfitis Semotrialebis raodenoba gatarebul 
monakveTze.  

xazebis gazomvisas savtomobilo gzebze, qalaqis quCebze da sxva myari 
safaris arsebobis pirobebSi efeqturia  sazomi borblis (savele kurvimetri) 
gamoyeneba, romelic uzrunvelyofs gazomvas 1:1000 fardobiTi cdomilebiT 

(nax.III.8).            
dReisaTvis rig qveynebSi awarmoeben eleqtronul sazom borblebs 

magnituri gadamcemiT, romelsac aqvs mini-kompiuteri displeiTa da 

klaviaturiT (nax.III.9). 

                         
                                          nax. III. 9. sazomi eleqtronuli  

nax. III. 8. sazomi borbali SKЗ: a _ muSa                      borbali   F20   
mdgomareobaSi; b _ Sekruli  
    

nikelis Senadnobisagan sxvadasxva modifikaciiT damzadebuli es xelsawyoebi 
msubuqi, moxerxebuli da SedarebiT iafi sazomi saSualebaa. aqvT ra gazomvis 
erTi principi,Bborblebi gansxvavdebian diapazoniTa da sizustiT. maTSi Cade-
bulia xazis win da ukana mimarTulebiT gazomvis, anaTvlis SenarCunebisa da 
nulze Camogdebis saSualeba.   

Ggazomvis win mzomi xelsawyos muSa sigrZes adareben etalonur (sakon-
trolo) zomas, romlis sigrZe didi sizustiTaa cnobili. Aam process 
komparireba ewodeba. komparirebas asruleben specialur mowyobiloba – 
komparatorze, savele an stacionalur pirobebSi. 

 savele komparatori warmoadgens swor adgilas damagrebul 100 - 120m 
sigrZis baziss, romlis boloebs xangrZlivi SenaxvisaTvis amagreben miwispira-
mde Cafluli betonis piramidebiT. piramidebis zeda boloebSi damontaJebulia 
rkinis markebi jvaredinuli niSnebiT. komparatoris sigrZes gansazRvraven  
normaluri (sakontrolo) bafTiT, romlis sigrZe didi sizustiTaa cnobili, an 

sxva saxis uzustesi xelsawyoTi (SuqmanZilmzomiT).BbafTiT gazomvisas xel-
sawyo unda iyos mudmivad daWimuli dinamometris daxmarebiT. naSTis gasazomad 
iyeneben milimetrebian saxazavs.Kkomparatoris sigrZed Rebuloben ramdenime 
gazomvis saSualo ariTmetikuls.Aanalogiur gazomvas axdenen muSa bafTiTac, 
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adareben saSualo Sedegs etalonTan da naxuloben komparirebis ∆lK 
Sesworebas.  muSa bafTis sigrZe toli iqneba:  

                                  l=l0± ∆lK                                            III.1  
sadac l – Sesamowmebeli bafTis  sigrZea                                                                         

xazis sigrZis gazomvas miwis sazomi bafTiT asrulebs ori Semsrulebeli. 
Uukana gamzomi iRebs Cxirebis kompleqtidan erTs, xolo danarCens gadascems 

wina Semsrulebels (nax. III.10). ukana gamzomi amagrebs CxiriT lentis bolos 
sawyis wertilze, mimarTavs winas ise, rom bafTa Caidos mkacrad gasazomi 
xazis  sagdulSi. amis Semdeg wina gamzomi msubuqad Searxevs bafTas, daWimavs 
mas da amagrebs CxiriT mis wina bolos 1 wertilSi. daWimvisas ukana gamzomi 
fexiT aW-  

 

 
 

ers bafTas, raTa aRkveTos mis gadaweva.Uukana gamzomi iRebs Cxirs, xolo wina 
tovebs Tavisas miwaSi da orive gadainacvlebs win bafTis sigrZeze. Semdeg 
ukana Semsrulebeli amagrebs bafTis bolos 1 wertilze, pirveli gamzomis 
mier datovebul Cxirze da mimarTavs pirvels xazis sagdulis gaswvriv, 
romelic Searxevs bafTas da amagrebs wina bolos 2 wertilze da gazomvis 
procesi ganmeordeba. gazomvis msvlelobisas ukana Semsrulebels Cxirebis 
raodenoba ezrdeba, xolo winasTan mcirdeba. Cxirebis raodenoba ukana 
SemsrulebelTan Seesabameba bafTiT gadazomili monakveTebis raodenobas. 
wina Semsruleblis mier bolo Cxiris dayenebis wertili Seesabameba gasazom 
xazSi bafTis bolo, mTlian sigrZes. bolo Cxiridan xazis bolomde monakveTs 
gansazRvraven 1sm sizustiT. 

Ggasazomi xazis sigrZes gansazRvraven formuliT 

                                  Sgas.=20n+q,                                                                         III.2                                                               

sadac n−Cxirebis raodenobaa ukana gamzomTan, q−narCenis sigrZe.    
xazs kontrolis mizniT orjer zomaven da saboloo Sedegad maT 

saSualo ariTmetikuls Rebuloben. xelSemwyobi pirobebisas or ganazoms 
Soris sxvaoba ar unda iyos 1:2000-ze meti. sakontrolo gazomvisas xSirad 
gamoiyeneba sxva saxis sazomi xelsawyo. 

  Ddaxrili xazis moyvana horizontze. Eeklimetri. topografiuli 
gegmebis, ganivi da grZivi profilebis Sedgenisas xazis daxril zedapirze 
gazomvisas aucilebelia horizontaluri proeqciis moZebna, rac Tavis mxriv 
daxris kuTxis gansazRvras moiTxovs.  

horizontis mimarT ν kuTxiT daxrili AB xazis (nax.II.11) horizontaluri 
proeqciis dasadgenad aucilebelia adgilze gaizomos bafTiT, xveuliT an 

mzomi borbliT misi daxrili  manZili da AB xazis horizontisadmi daxris ν 
kuTxe.  

daxrili xazis S = AB  horizontaluri proeqcia s=AC SeiZleba miviRoT 
ABC marTkuTxa samkuTxedidan formuliT: 

                                          s =Scosν                                                                             III.3 
sidides  

                        ΔS=S-s=S-scosν=2Ssin
2

2 γ                                                                                                                
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 xazis horizontisadmi daxris Sesworeba ewodebaB         

                                                                                                          
 

nax. III. 11. gazomiliDdaxril xazis horizon-     nax.III. 12. eklimetri 
taluri gansazRvris proeqciis sqema                         

                  ◦                                
 horizontisadmi daxris kuTxeebs gansazRvraven optikuri Teodolitis 

vertikaluri wriT an specialuri portatiuli xelsawyos eklimetr (berZn. – 
ekklinō –gadavxri da frang. mètre ... berZn. -. Metreō -vzomav )-simaRlemzomis 
(nax.III.12.) daxmarebiT, romelsac aqvs qanqarebiani wre. 

adgilis AB xazis daxris kuTxis eklimetr-simaRlemzomiT gazomvisas wer-
tilze dayenebul sarze damkvirveblis Tvalis doneze moniSnul simaRleze 
xdeba dgomis A wertilidan damzireba, romlis Semdeg Rilakis daWeriT 
aTavisufleben wres da aiTvlian vertikaluri kuTxis mniSvnelobas gradusebSi  

aRmatebis kuTxeebs wris cilindrul garsacavze aqvT dadebiTi niSani dax-
ris aRmatebis da niSani minusi - dadablebis daxris kuTxeebisaTvis. eklimetriT 

daxris kuTxeebis gazomvis cdomileba ±0,25  °Seadgens. wris garsacavze daxris 
kuTxeebis skalis garda aqvs agreTve skala aRmatebis metrebSi gansazRv-
risaTvis 15 da 20m manZilze mdebare wertilebisaTvis. 

optikuri manZilmzomebSi manZilis gazomvisas gamoiyeneba optikuri 
elementebi, romlebic manZilis distanciuri xerxiT gansazRvris saSualebas 
iZlevian.  

                                                                                                
     nax. III. 13. optikur manZilmzomebSi     N nax. III. 14  Zafebiani optikuri  

realizebuli paralaqtikuri            manZilmzomis moqmedebis principi.                                                     

samkuTxedis prinცipi 
 
konstruqciuli Taviseburebebis mixedviT optikuri manZilmzomebi iyofa 

Zafebian da ormagi gamosaxulebis manZilmzomebad. manZilis gazomvis principi 
im marTkuTxa an tolgverda samkuTxedis amoxsnazea dafuZnebuli, romelic 

Seqmnilia damkvirveblis Tvalsa da manZilmzomis baziss Soris (manZilis 

gazomvis paralaqtikuri meTodi) (nax.III.13) Semdegi formuliT   

                     
22

2 βctglD =  

sadac, D –gasazomi manZilia l  _ samkuTxedis simaRle, manZilmzomis baza _ 
samkuTxedis fuZe, xolo β  paralaqtikuri kuTxe, romelic izomeba xazis 

gazomvis dros. Ooptikuri manZilmzomebidan yvelaze gavrcelebulia Zafebiani 
manZilmzomi, romlis moqmedebis principuli sqema mocemulia Nnax. III.14. 
manZilis gansazRvrisas M wertilze ayeneben xelsawyos, xolo  N-ze KC lart-
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yas santimetrebiani danayofebiT, maSin damzirebis a da b sxivebi manZilmzomi 
Strixebidan, obieqtivSi gavlis Semdeg gadaikveTebian winamdebare mTavar F 
fokusSi, qmnian mudmiv β  kuTxes da lartyaze aRniSnaven AB  = l  monakveTs, 

romelsac sigrZemzomuri manZili ewodeba. Tu avRniSnavT manZils xelsawyos 

brunvis RerZidan obieqtivis centramde δ -Ti, xolo manZilmzom Zafebs Soris 
p-Ti, fokusur manZils _ f-iT da winamdebare   mTavari fokusidan lartyamde 

maZils D′ -iT, mTlian manZils manZilmzomidan lartyamde D-Ti, miviRebT  

 ++= fD δ D′  

naxazidan Cans, rom l
p
f

=δ . Tu avRniSnavT f+δ   c-Ti _ manZilmzomis 

mudmiv Sesakrebs, xolo 
p
f
-s k-Ti manZilmzomis koeficients, miviRebT (III.1) 

formulas Semdegi saxiT clkD += . .Fformula uCvenebs, rom Zafebiani 
manZilmzomiT gazomili manZilis gansasazRvravad sakmarisia vicodeT lar-

tyaze l anaTvali, k - manZilmzomis koeficienti da c _ manZilmzomis mudmivi 
Sesakrebi. Tanamedrove xelsawyoebSi k =100, xolo c nulTan axlosaa, amitom  

                           lD ⋅= 100                               III. 4 
SuqmanZilmzomebi da radiomanZilmzomebi. manZilebis gazomva SuqmanZil-

mzomebiTa da radiomanZilmzomebiT erT-erTi yvelaze zustia da gamoirCeva 
drois biujetisa da finansebis naklebi danaxarjebiT. isini ganekuTvnebian 
eleqtronuli manZilmzomebis jgufs da maTi muSaobis principi efuZneba 
eleqtromagnituri talRebis mier ormagi gaszomi manZilis gavlis drois 
gazomvas. saZebni manZili ganisazRvreba formuliT 

                                S= =
2

υτ
n

c τ
2

  

sadac υ haerSi eleqtromagnituri talRebis gavrcelebis siCqarea, c vakuumSi 
(c=299792,5km/wm), τ maT mier gasazomi manZilis orjer gavlis dro, xolo n - 
haeris gardatexis maCvenebeli (damokidebulia talRis sigrZeze da atmosferos 

mdgomareobaze). τ drois dasadgenad arsebobs fazuri da impulsuri meTodi. 
impulsur meTods iyeneben didi manZilebis gazomvisas, oRond naklebi 
sizustiT. fazuri meTodis maRalma sizustem geodeziur warmoebaSi misi farTo 
gavrceleba ganapiroba. 
SuqmanZilmzomebi manZilebs gansazRvraven sinaTlis sxivis daxmarebiT, ro- 
desac gasazomi xazis sawyis wertilze dayenebul sinaTlis wyarodan 

(sinaTlis diodi an optikuri kvanturi generatorebi _ lazerebi) modula-
torze gavliT, eleqtromagnituri talRebi gadaecema mis bolos dayenebul 
amreklavs.Aamrek-lavidan eleqtromagnituri talRebi ubrundeba gadamcemTan 

mierTebul mimRebs (fotoeleqtronuli mamravlebi, fotodiodebi), saidanac 
mRebuli signali gamaZlierebelze da demodulatorze gavliT signalis 
gadamuSavebis mowyobilobas. am mowyobilobidan sxivi midis indikatoris 
tabloze, sadac gamoanaTebs gazomvis Sedegi saboloo an Sualeduri saxiT.   

nax. 3.15-ze warmodgenilia erT-erTi yvelaze gavrcelebuli 
SuqmanZilmzomi Wild DISS DISTOMAT, romelsac gaaCnia Semdegi ZiriTadi 
teqnikuri  maxasiaTeblebi: 

 
 gazomvis saSualo kvadratuli cdomileba_±(3+2 ppmD)mm; gasazomi 
manZilis diapazoni _ 1,5-dan 7000m;  sruli gazomvis dro _ 4wm;  samuSao 

temperaturis diapazoni _ -20°C - dan +50°C-mde; xelsawyos masa _ 1,1 kg.  
                              
nax. III. 15.  SuqmanZilmzomi Wild DISS DISTOMAT (Sveicaria ) 
      radiomanZilmzomebi manZilis ultramokle radiotalRebis 

gavrcelebis siCqaris mixedviT, santimetrul diapazonSi, gamzomi xelsawyoebia. 
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nebismier atmosferul pirobebSi da did manZilze muSaobis SesaZlebloba 
ganapirobebs radiomanZilmzomebis upiratesobas Selfebisa da msxvili 
wyalsacavebis agegmvisas. „GPS” saTanamgzavro navigaciis sistemebSi 
sanavigacio Tanamgzavrebamde manZils aseve gansazRvraven radiosignalebis 
gavrcelebis siCqaris mixedviT. aseTi radiomanZilmzomebi dedamiwis 
xelovnuri Tanamgzavrebis mier da dedamiwis zedapirze ganTavsebul 

mimRebebSi gamosxivebuli radiosignalebis (fsevdo-kodebis) sinqronizaciis 
principiTaa agebuli.                                                               
                                          

III.1.4. ganazomTa Sedegebis sizuste 
                                          

xazebis gazomvis Sedegebis sizuste ZiriTadad damokidebulia mzomi 
xelsawyoebis klasze da gazomvis pirobebze. xazis sigrZes miwis sazomi 
bafTiT awarmoeben miwispirze, amitom gazomvis sizuste damokidebulia im 
zedapiris xasiaTze romelzec ideba bafTa da misi Sefaseba xdeba fardobiTi 

cdomilebiT, romelic keTilsaimedo pirobebSi (swori adgili, myari safari) 

ar unda aRematebodes 1:3000, saSualo pirobebSi (sustad daborcvili adgili, 

saxnavi, saTibebi) 1:2000 da arakeTilsaimedo pirobebSi (Waobi, qviSa, xSiri 
buCqnari) 1:1000. sigrZemzomiT gazomili manZilis fardobiTi cdomileba 1:10000 
aRwevs, xolo invaris mavTulisa _ 1:500000 - 1:1000000.  

 Zafebiani manZilmzomebiT gazomili xazis sizuste dabalia _ 1:600-dan 
1:200-mde. cdomilebis Semcirebis mizniT rekomendirebulia mokle 200 m-mde 
manZilebis aReba da lartyis gamosaxulebis ryevis pirobebSi dakvirvebaze 
Tavis arideba.Mmisi mTavari Rirsebaa gazomvis maRali siCqare. 

                                                                                                 
§III.2. adgilze horizontaluri kuTxeebisa da 

mimarTulebebis gazomva 
 

III..2.1. adgilze horizontaluri kuTxeebisa da mimarTulebebis 

gazomvis principi 
 
horizontaluri ewodeba orwaxnaga kuTxes, romlis wibo mocemul 

wertilze gamavali Sveuli xazia. nax. III.16-ze T da Q sibrtyeebi gadian A wertilze 
gamaval  ZZ Sveul xazze da  C da B dakvirvebis wertilebze. maT mier Seqmnili 

orwaxnaga kuTxis zoma β xazovani kuTxe ki iqneba - CAB kuTxis proeqcia P 
horizontalur sibrtyeze anu horizontaluri kuTxe.  
         horizontaluri kuTxeebis gasazomad gamoiyeneba sxvadasxva saxis 
xelsawyoebi, maT Soris ufro xSirad sargebloben Tanamedrove optikuri, 
lazeruli, cifruli TeodolitebiTa (theaomai-ვუყურებ" და dolichos-"გრძელი") da 
taqeometrebiT (nomogramuli da eleqtronuli). 

                       
nax. III. 16. horizontaluri        nax.III. 17. zusti Teodoliti – 2T5k. a- zogadi saxe;  
 kuTxis gazomvis sqema                           b-Teodolitis Wrili 
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 horizontaluri kuTxis sworad gazomvis ZiriTadi pirobaa mis wveroze 
Teodolitis imgvarad mowesrigeba (P sibrtyis paralelurad), rom ZZ wibo  
Sveulad gadiodes xelsawyos kuTxmzomi wris _ limbis  centrze. rogorc nax.   
III.16 - dan Cans ac  da ab radiusebi Sesabamisad  E da F sibrtyeebze mdebareoben da  
CAB - horizontaluri kuTxis gverdebis paralelurni arian. β sidide tolia 
xelsawyos kuTxmzom wreze c da b  wertilebSi aRebuli anaTvlebis sxvaobis.                                                                                                                                                                   
                                

III.2.2. kuTxmzomi xelsawyoebi: Teodoliti, misi principuli 
mowyobiloba 

 
Teodoliti universaluri xelsawyoa, romlis daxmarebiT SeasZlebelia  erT-  

cxr. III.1 
droulad gaizomos 
rogorc horizonta-
luri da vertika-
luri kuTxeebi, ise 
manZilebi da orien-
tirebis kuTxeebi.                                  

Tedolitebis 
klasifikacia xdeba 
sizustis, konstruq-
ciuli Taviseburebe-
bisa da daniSnule-
bis mixedviT. 
sizustis mixedviT 
Teodolitebi iyofa: 
maRali sizustis 
(preciziuli) – T-0,5, 

T-1, kuTxis gazomvis saS. kvad. cdomileba ± 0,5 – ± 1,0″, zusti – T-2, T-5K, 2T-5K da 
sxv. saS. kvad. cdomileba ± 2 – ± 10″ da dabali sizustis (teqnikuri) – T15, T30, 
2T-30 da sxv. saS. kvad. cdomileba ± 15 – ± 30″. cxr. III.1 mocemulia sxvadasxva 
sizustis Teodolitebis ZiriTadi maxasiaTeblebi. 

Tanamedrove Teodolitebs uSveben minis wreebiTa da specialuri 
optikuri mowyobilobebiT, romlebic aadvileben xelsawyos muSa mdgomareobaSi 
moyvanasa da anaTvlebis aRebas, amitom maT optikur Teodolitebs uwodeben. 
optikur Teodolitebs xSirad kompensatorsac umateben, romelic vertikalur 
wresTan arsebul cilindrul Tarazos cvlin. am SemTxvevaSi Teodolitis 
markis aRniSvnas aso K-s umateben, magaliTad, T5K. 

Tu Teodolitis optika pirdapiri gamosaxulebis saSualebas iZleva, 

maSin markis aRniSvnas emateba П aso (Tu rusuli warmoebisaa). 
im SemTxvevaSi, Tu warmoeba uSvebs gaumjobesebuli konstruqciis 

xelsawyoebs, sabaziso modelebis markebs umateben Sesabamis cifrs, magaliTad, 
2T5K (nax.III.17, a), 4T30П. 

nax.III.17, b-ze  warmodgenilia Tedolitis gverdiTi Wrili, nax.III.18 a da 
b-ze misi principialuri sqema da ZiriTadi RerZebi, xolo nax.III.18 g-ze 
mocemulia topogeodeziur warmoebaSi metad popularuli zusti xelsawyo 

2T30П (ruseTi) – teqnikuri Teodoliti, gameorebiTi, aTvlis calmxrivi 
sistemiTa da pirdapiri gamosaxulebiT. 

Teodolitis ZiriTadi nawilebia horizontaluri 3 da vertikaluri 
kuTxmzomi 9 wreebi  da maTTan erT RerZze mierTebuli alidada (nax.III.17 b), 
amTvleli meqanizmiT. kuTxmzomi wre 5-22 sm diametris sarkisganaa damzadebuli 
da aqvs tol nawilebad dayofili kuTxuri skala, romelsac limbi ewodeba.  

zusti da teqnikuri Teodolitebis horizontalur wreebze Strixebi 

datanilia 10′, 20′ da 1° intrvalebiT; vertikaluri wris limbi cifrirebulia 0-

ZiriTadi maxasiaTeblebi Teodolitis tipebi 
T1 T2 T5 T15 T30 T60 

erTi ileTiT kuTxis gazomvis 
saSualo kvadratuli cdomi-
leba ara umetes:  

      

horizontaluris 1” 2” 5” 15” 30” 60” 
vertikaluris 1,5” 3” 12” 25” 45” - 
samzeri milis xedvis are  

1& 
 
1&3
0 

 
1&3
0 

 
1&3
0 

 
2& 

 
2& 

samzeri milis gamadidebloba 30 ×  25 ×

 
25 ×  25 ×   18 ×  15 ×  

vizirebis umoklesi manZili, m 5 2 2 1,5 1,2 1 
Teodolitis masa araumetes, kg 11,

0 
5 4,5 3,5 2,5 2,0 
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dan 75° da 0-dan -75°-mde, amitom mas aqvs asaTvleli skalis ori nawili _ niSnis 

gareSe (daxris kuTxiT amaRlebisken) da uaryofiTi niSniT (daxris kuTxe da-
dablebisken). limbebis danayofis fasia 10′, anaTvlis cdomileba 0,5′. gradusuli 
danayofebi warwerilia saaTis isris mimarTulebiT. or mezobel Strixs Soris 
moqceul limbis rkals, gamosaxuls kuTxur zomebSi, limbis danayofis fasi 
ewodeba. orive wre garedan daculia korpusiT. alidada ewodeba saxazavs an 
wres, boloebze amTvleli meqanizmiT. horizontaluri an vertikaluri wris 
alidada brunavs xelsawyos brunvis Sesabamisi  RerZebis garSemo.  

 

                  
nax.III. 18. Tedolitis    principialuri sqema.    a-marjvena da b - ukana xedebi;  
          g - teqnikuri Teodoliti 2T30П 

 
 1 – fuZe; 2 – cilindruli Tarazos Semasworebeli xraxni; 3, 4 – alidadis momWeri da 

mimmarTveli xraxnebi; 5 – cilindruli Tarazo; 6 – samzeri milis (Wogris) mimmarTveli 
xraxni; 7 –kremaleria; 8 – Wogris dasamagrebeli xraxni; 9 – viziri (samzirebeli); 10 – 
Wogris okuliari; 11 –amTvleli mikroskopis okuliari; 12 – kolona (sveti); 13 – 
sadgami; 14 – limbis dasamagrebeli xraxni; 15 – amwevi xraxni; 16 –sarke; 17 – obieqtivi; 
18 – busolis dasamagrebeli; 19 – vertikaluri wredi; 20 – horizontaluri wris 
mimmarTveli xraxni; 21 – Teodolitis fuZeze dasamagrebeli xraxni;  

 
amTvleli meqanizmi Sedgeba limbis danayofebis nawilebis Sesafasebeli 

da Strixebis gamadidebeli mowyobilobebisagan. kuTxmzom xelsawyoebSi 
anaTvali ewodeba skalis nulovan Strixsa da asaTvlel indeqs Soris rkalis 
sidides. im SemTxvevaSi, roca indeqsi aRmoCndeba limbis or mezobel, udides 

da umcires  Strixs Soris, anaTvali toli iqneba: a=nτ+∆τ, sadac n - limbis 

mTeli τ danayofebia skalis dasawyisidan umcros Strixamde, xolo ∆τ 
intervali umcires Strixa da indeqs Soris. TeodolitebSi ∆τ Sefaseba 
sxvadasxva amTvleli mowyobilobiT xdeba.  

zust da teqnikur TeodolitebSi gamoiyeneba Strixebiani mikroskopebi 
(nax. III.19,a), skalebiani mikroskopebi (nax.III.19, b) da optikuri mikroskop-

mikrometri (nax. III.19,g) amasTan Strixebiani gamoiyeneba Zveli gamoSvebis Teo-

dolitebSi (T30, TOM). Strixebiani mikroskopis (T30 tipis Teodoliti) xedvis 
velSi Cans amTvleli Strixi 1 da vertikaluri В da horizontaluri Г limbebis 

danayofebi, romelTa meaTedebis Sefaseba TvalzomiT 1′ sizustiT xdeba. Cvens 

magaliTze vertikalur wreze anaTvali udris - 358°29′, horizontalurze - 47°38′. 
     skalebian mikroskops aqvs minis firfitaze asaTvleli в skala. limbebis 
danayofebis gamosaxuleba SeTavsebulia skalis sibrtyesTan nax. III, 19 b-ze 
warmodgenilia skalebiani mikroskopis xedvis veli. anaTvali horizontalur 
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wreze warmoadgens 7°08′, vertikalurze - 0°32′. optikuri mikroskop-mikrometri 
saSualebas iZleva skalis danayofebis intervalebis nawilebi aviTvaloT wamis 
meaTedi sizustiT. 

xelsawyos aqvs horizontalur da vertikalur (Teodolitebs kompesato-                                                                                                                              

               
 
     nax.III. 19. mikroskopis xedvis veli a) _Strixebiani,  b) _ skalebiani g) optikuri 
mikroskop-mikrometri a) Т30: anaTvali  vw = 358° 29′; hw = 47° 38′; b) 2Т30: anaTvali  vw  = – 0° 
32′; hw = 7° 08′; g) Т05: hw 125°13′27,4″ (125°10′ + 3′27,4;″)       
      
ris gareSe) wreebTan arsebul cilindrul Tarazoebi 2, (nax.III.21). Tarazos 
daxmarebiT xdeba Teodolitis an misi nawilebis moyvana horizontaluri 
mdgomareobaSi, Teodolitis sadgamis amwevi 15 xraxnebis daxmarebiT. WogrTan 
arsebuli Tarazo gamoiyeneba mxolod vizirebis sxiviT nivelirebis 
Catarebisas.                      

Tarazo SeiZleba iyos cilindruli an mrgvali. cilindruli Tarazos 
ampula avsebulia gogirdis eTeriT an eTilis spirtiT. Tarazos buStula 

warmoiSoba Semvsebis orTqlisgan da misi normaluri sigrZe +20°C ampulis 
sigrZis 0,3_0,4 Seadgens. ampulis gareTa mxareze datanilia 2 mm danayofebi. 
ampulis erTi danayofis rkalis Sesatyvis centralur kuTxes Tarazos fasi 
(Tarazos safasuri) ewodeba.  cilindruli Tarazos danayofis fasia 1″-dan 2′. 

skalis centri iTvleba nul-punqtad. ampulis SigniTa zedapirze nul-

punqtSi gatarebul uu 1 mxebs cilindruli Tarazos RerZi ewodeba. Tu Tarazos 

buStula imyofeba nul-punqtSi, maSin Tarazos RerZs horizontaluri 
mdgomareoba ukavia. Tarazos es ^Tviseba farTod gamiyeneba geodeziuri 
xelsawyos horizontalur mdgomareobaSi dasayeneblad. wriuli Tarazos 

danayofis fasi ≥ 2′. 
Teodolitis vertikalur wres specialuri samagriT 18 (nax.III.18) uerTdeba  

busoli-orientiri  (nax.V.17), romlis daxmarebiT xdeba mimarTulebis magnituri 

azimutis gansazRvra. alidada SeuRlebulia svetebTan 12 (nax.III.18), romlebzec 

damagrebulia horizontaluri HH1 RerZi; am RerZze brunavs vertikalur 
wresTan  erTad yrud SeerTebuli samzeri mili, xolo vertikaluri wris 19 
alidada  amTvleli meqanizmiTa da TarazoTi wamocmulia Tavisuflad, xolo 

TviT Wogrs aqvs 20 × gadideba da misi gadatareba zenitze Tavisufladaa 
SesaZlebeli. vertikaluri wris daniSnulebaa vertikaluri kuTxeebis gazomva. 
samzeri mili, romlis daxmarebiTac xdeba Teodolitidan ormag fokusur 
manZilze ufro Sors mdebare obieqtebze dakvirveba, Sedgeba obieqtivisa da 
okuliarisagan, romlebic ise arian ganlagebulni, rom obieqtivis ukana fokusi 
TiTqmis uTavsdeba okuliaris wina fokussa da ZafTa bades. Tanamedrove 
TeodolitebSi Sida fokusirebis gamoyeneba saSualebas iZleva samzeri mili 
hermentulad iyos daxuruli da fokusirebis procesSi sigrZe ar Seicvalos. 

nax. III.20 warmodgenilia samzeri milis optikuri sqema, sadac L1 dadebiTi 

linzaa L 2  uaryofiTi (mafokusirebeli), xolo maT Soris manZili f 1 fokusur 

manZilze naklebia, amitom sistema pirobiTi dadebiTi f fokusuri manZilis mqone 
L linzis eqvivalenturia. L linzis fokusuri manZili f  TviT milis sigrZeze 

metia. m sxivi  L 1  da L 2  linzebSi gardatexis Semdeg xvdeba okuliaris L 3  
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fokalur sibrtyeze mdebare F1  wertilSi, romelic eqvivalenturi linzis ukana 

fokalur sibrtyeze mdebareobs. L 2  linzas mafokusirebeli ewodeba.                             

                                                                     
                                                                                              nax. III.. 21. Tarazoebi. a - wriuli b  

nax. III. 20. Sida fokusirebiani  manZilmzomis        - cilindruli. 1. ampula, 2. siTxe, 
     samzeri milis sqema. a -mowyobiloba;                      3. buStula 
1 - obieqtivi; 2 - mafokusirebeli mowyobilobis Tavi;              
3 - mafokusirebeli linza; 4 - badis Semasworebeli  
xraxnebi; 5-badis minis firi; 6 - okuliari; b – sxivebis  
gavlis sqema;  g - ZafTa bade 

                                                                                               
optikuri Teodolitis xedvis veli. Wogris samzer velSi gamosaxuli ZafTa 

bade (nax. III.22) imyofeba samzeri milis SigniT okularis wina fokusis axlos 
mdebare okularul muxlSi ganTavsebul badura diafragmis minis firze. 
Wogris obieqtze dasamizneblad gamoiyeneba ZafTa badis vertikaluri 1 da 
hori-zontaluri 2 Strixebis warmosaxviT gadakveTaze mdebare fiqsirebuli 
wertili _ ZafTa badis gadakveTa 4. manZilmzomi Zafebis 5 daxmarebiT xdeba 
adgil-mdebareobis wertilebade manZilis gansazRvra, sadac ayeneben specialur 
taqeometriul an saniveliro lartyas santimetruli danayofebiT. or 
paralelur vertikalur xazs 3 biseqtori ewodeba da maTi daxmarebiT xdeba 
kuTxuri gazomvebi da sarebze zustad damizneba saris gamosaxulebis Strixebs 
Soris ganTavsebis gziT. damiznebis es xerxi gacilebiT zustia vidre erTi 
vertikaluri Strixis gamoyeneba. kremaleriis daxmarebiT xdeba obieqtis 
gamosaxulebis sibrtyisa da ZafTa badis sibrtyis SeTavseba. amasTan, 
damkvirveblis Tvalis samzeri milis okularis mimarT gadanacvlebisas, ZafTa 
gadakveTa ar unda Camocildes obieqtis gamosaxulebas. winaaRmdeg SemTxvevaSi 
adgili aqvs sibrtyeebis gadawevas, rasac paralaqsi (paralaxis-"gadaxra") ewodeba. 
paralaqsis gasworeba advilad miiRweva kremaleriis mcire SetrialebiT.                           

obieqtze dakvirvebisas samzeri milis srulyofilad dayeneba ″Tvalda-
Tval″ xdeba, okuliaris rgolis 6 daxmarebiT (ZafTa badis mkveTri 

gamosaxulebis miRweviT) da″saganze″ _ mafokusirebeli 3 linziT (nax. III.20, a). 
ZafTa badis gadakveTisa da samiznes SemarTebel warmosaxviT xazs damzirebis 
RerZi an damzirebis xazi ewodeba.                              
     Teodolitis horizontaluri da vertikaluri wreebis ganaTeba xdeba 
ganaTebis sarkis 16 daxmarebiT. 

dReisaTvis ruseTis mrewveloba uSvebs T30-is gaumjobesebul modifikaciis 
4T30П xelsawyos.  

ufro zusti teqnikuri klasis xelsawyoa T15 (nax. III.23, a) -  gameorebiTi, 

limbebze aTvlis calmxrivi sistemiT, 1° danayofebis fasiT. skalebi Sedgeba 1′                                                             
Sesabamisi 60 danayofisagan, mikroskopis aTvlis sizuste Seadgens 10″.                                                                                                                                                                                                                                                                

Teodolits aqvs alidadur nawilSi CamontaJebuli optikuri centriri, 
xolo horizontalur da vertikalur wresTan aqvs cilindruli Tarazoebi. 
vertikalur wreze anaTvlis aRebis win dasayenebeli xraxnis daxmarebiT 
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nax.III. 23, a – teqnikuri (T15)  da b – zusti    

(3Т5КП) Teodolitebi 
 

 alidadis Tarazos buStula gamoyavT nul-punqtSi. modificirebul xelsawyos 
T15KП aqvs pirdapiri gamosaxuleba Wogris xedvis velSi da cilindruli 
Tarazos magivrad _ vertikaluri wris kompensatori. 

ufro zusti topo-geodeziuri samuSaoebis (3 da 4 klasis triangulaciisa 
da poligonometriis kuTxeebis gazomva, astronomiuli dakvirvebebi, zusti  
sainJinro samuSaoebi) Sesrulebisas gamoiyeneba zusti da uzustesi 
Teodolitebi, magaliTad, 2 T5K (nax.III.17), 3T5 KП (nax.III.23), 3 T2KП da sxva. 

samuSaos dawyebis win Teodoliti xerxemlis xranis daxmarebiT magrdeba 

Stativze (samfexze), xdeba misi centrireba wertilze da amwevi xraxnebis 
daxmarebiT muSa mdgomareobaSi moyvana _ xelsawyos brunvis RerZs eZleva 
Sveulis mimarTuleba.            
        topo-geodeziur warmoebaSi gamoiyeneba xis an metalis gasaSleli Sta- 

                                                            
nax. III. 24. Stativebi: 

xis a (Teodolitis) - da b –  
(msubuqi, nivelirisTvis). Gg 
– metalis; d - tregerisa da 
Stativis ZiriTadi nawilebi: 
1-firfita; 2 - tregeris 
samagri xraxni; 3-; 4-Stativis 
Tavi; 5 - xerxemlis xraxni; 6 
- mosaWeri da samxre Tasma; 
7- wveri; 8 - mbjeni;             
   

tivebi (nax. III.24. a, b). xis masiuri Stativebi, rogorc wesi, gamoiyeneba zusti 
da uzustesi TeodolitebisaTvis (4,5-dan 11,0 kg-mde wonis), xolo teqnikuri 

TeodolitebisaTvis (2,0-dan 3,5 kg-mde wonis)  Sesabamisad ufro msubuqi xis an 
metalis Stativebi.   
                   

III.2.3.  optikuri Teodolitis RerZebi da Semowmeba 

 Tedolits aqvs oTxi ZiriTadi RerZi: ZZ1  da HH1  – Sesabamisad 

vertikaluri  da horizontaluri. UU1 - cilindruli Tarazosa da WW 1 samzeri 

milis samzeri RerZi. am RerZebis urTierTmdebareoba mkacrad aris 
gansazRvruli geometriuli pirobebiT romelTa Semowmeba savele samuSaoebis 
dawyebis win aucilebelia. 

1.Hhorizontaluri wredis cilindruli Tarazos  warmosaxviTi UU 1  RerZi, 

xelsawyos vertikaluri ZZ 1  RerZis perpendikularuli unda iyos. am pirobis 

Sesruleba xelsawyos vertikaluri RerZis Sveuli mdgomareobis SenarCunebis 
garantiaa. Semowmebis mizniT xelsawyo moyavT muSa mdgomareobaSi, romlis 
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nax.III. 25. a, Teodolitis   moqmedebis sqema   nax.III. 25, b. Teodolitis ZiriTadi RerZebi 
    
drosac ZZ 1  RerZs Sveuli mdgomareoba unda eWiros. am process xelsawyos 

horizontireba ewodeba. Semowmebisas, alidadasTan myof cilindrul Tarazos 
ayeneben nebismieri ori amwevi xraxnis paralelurad da amoZraveben maT 
sxvadasxva mimarTulebiT, sanam Tarazos buStula ar aRmoCndeba nul-punqtSi. 

Semdeg Semoabruneben xelsawyos 90   da mesame xraxnis daxmarebiT isev moyavT 
buStula nul-punqtSi. aucileblobis SemTxvevaSi moqmedebas imeoreben. Semdeg 
Tarazos ayeneben ori xraxnis paraleurad da isev moyavT buStula nul-punqtSi 

da, Semoatrialeben ra alidadas 180  , akvirdebian buStulis mdgomareobas. Tu 
igi moSorda Sua adgils erTze meti danayofiT, Tarazos Semasworebeli 
xraxnebis daxmarebiT buStula gadayavT centrisken, misi gadaxris naxevriT, 
xolo meore naxevriT buStula gadayavT centrisken amwevi xraxnebis 
daxmarebiT.Ggasworebuli Tarazos mixedviT azusteben Teodolitis muSa 

dgomareobas Tarazos 90  - iT Semobrunebisas. Tu Tarazos buStula erTze meti 
danayofiT ar gadaixara, maSin piroba Sesrulebulia. winaaRmdeg SemTxvevaS 
Semowmebas imeoreben.                                                                                                                                                            

2. Wogris samzeri RerZi WW 1  Wogris brunvis HH 1  RerZis perpendik-
ularuli unda iyos.  

samzeri RerZis brunvis RerZze daSveuli normalisagan gadaxris kuTxes 
kolimaciuri cdomileba ewodeba. am pirobis Sesruleba aucilebelia imisaTvis, 
rom Wogris zenitze gadatarebisas damzirebis xazi kolimaciur sibrtyes 
Semowerdes da ara konusur zedapirs. am Semowmebis Sesasruleblad 
Teodolits ayeneben wertilze da moyavT xelsawyos brunvis RerZi Sveul 
mdgomareobaSi. Wogrs mimarTaven moSorebul, horizontze mkafiod gamoCenil 
sagnisken da okuliaris ZafTa badis vertikalur xazs SeuTavseben masze 
SerCeul romelime wertils. samzeri mili gadayavT zenitze, Seatrialeben 

alidadas 180   da akvirdebian igive wertils. horizontalur wreze xelmeored 

iReben M 2  anaTvals. am or anaTvals Soris sxvaoba 2C = M 2 -MM 1 +180  , romelsac 

ormagi kolimaciuri cdomileba ewodeba, ar unda aRematebodes T30 sizustis 
TeodolitebisaTvis 2′. pirobis darRvevis SemTxvevaSi awarmoeben xelsawyos 
iustirebas _ ZafTa badis zeda Semasworebeli xraxnis moSvebis Semdeg 
gverdiTi xraxnebis amoZravebiT aRweven kolimaciuri cdomilebis nulTan 
miaxloebas. zusti samuSaoebis Catarebisas C sidides gansazRvraven sxvadasxva 
manZilze (25, 200, 400, 1000m). 

3. Wogris brunvis horizontaluri HH 1  RerZi xelsawyos brunvis ZZ 1  
RerZis perpendikularuli unda iyos.  

am pirobis Sesruleba xelsawyos muSa mdgomareobaSi moyvanis Semdeg 
kolimaciuri sibrtyis Sveuli mdgomareobis garantiaa. Teodolitis Senobis 

kedlidan 15-20 m moSorebiT dayenebis Semdeg mogvyavs ZZ 1  RerZi Sveul 

mdgomareobaSi da vumiznebT naTlad gamoxatul maRal wertils (nax. III.27). 
dasamagrebeli xraxnis moSvebis Semdeg mivmarTavT samzer mils qveviT da 
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avRniSnavT a 1 wertils. amis Semdeg gadavatarebT Wogrs zenitze, mivmarTavT mas 

A wertilisaken, CamovwevT qvemoT da davniSnavT ZafTa badis gdakveTis 

dagegmilebis a 2 wertils. Tu dagegmilebis a1 da a2 wertilebi erTmaneTs 

daemTxva, maSin piroba daculia. winaaRmdeg SemTxvevaSi xelsawyo saWiroebs 
remonts specializebul saxelosnoSi, an unda Secvalos damamzadebelma 
qarxanam, radganac isaa am pirobis dacvis garanti. 

4. ZafTa badis vertikaluri Zafi perpendikularuli unda iyos  samzeri 

milis (Wogris) brunvis horizontaluri  HH 1  RerZis (anu unda mdebareobdes mis 
kolimaciur sibrtyeSi). 

am Semowmebis Sesasruleblad ZafTa badis jvaredins vumiznebT adgil-
mdebareobis romelime mkafiod gamoxatul A wertils. mimmarTveli xraxniT 
gadava-adgilebT mas, Tan Tvalyurs vadevnebT dasakvirvebel wertilis 
mdgomareobas vertikaluri Strixis mimarT. Tu wertili darCa vertikalur 

Strixze, maSin piroba Sesrulebulia (nax. 3.28), winaaRmdeg SemTxvevaSi 
Casatarebelia iustireba, risTvisac unda moixsnas xufi, SevasustoT okuliaris 
oTxive samagri xraxni naxevari SemobrunebiT da Seatrialeben mas vertikaluri 
Strixis wertilTan SeTavsebamde. es Semowmeba SeiZleba Sesruldes 
Camokidebuli Sveulis Zafze vertikaluri Strixis mdgomareobis SedarebiT.  

5. wriuli Tarazos RerZi xelsawyos brunvis ZZ1 RerZis paraleluri 
unda iyos. Semowmebas asruleben mxolod zust da uzustesi Teodoli-
tebisaTvis, aseve horizontalur wresTan wriuli Tarazos mqone eleqtronuli 
taqeometrebisaTvis, cilindruli Tarazos Semowmebebis Serulebis Semdeg. 
cilindruli Tarazos daxmarebiT xelsawyo moyavT muSa mdgomareobaSi da 
gamasworebeli xraxnebis daxmarebiT gayavT buStula nul-punqtSi.  

6. Teodolitis  vertikaluri wris kompensatori xelsawyos brunvis ZZ 1 

 
RerZis Sveuli mdgomareobidan ± 2′ gadaxrisas unda uzrunvelyofdes 
vertikalur wreze anaTvlis ucvlelobas. 
      am Semowmebas awarmoeben mxolod qarxana-damamzadebelSi an specia-
lizirebul saxelosnoSi.                                                                                                                                                   
                                                                                                                                  

L III.2.4.  giroTeodolitebi, lazeruli, koduri da cifruli 
Teodolitebi 

 
giroTeodoliti – direqciuli kuTxeebisa da astronomiuli azimutebis 

gansasazRvravi rTuli optiko-meqanikuri geodeziuri xelsawyoa, romelic gamo-

iyeneba sxvadasxva saxis sainJinro _ samerkSeidero (Saxtebis axali xazebi, met-
ropolitenis mSenebloba da sxv.) da miwis sazomi samuSaoebis Sesrulebisas, 
kartografiis sferoSi. giroTeodolitis moqmedebis principi dafuZnebulia 

orientirebis giroskopul xerxze (nax. 29). xelsawyos unda hqondes mgrZnobiare 
elementi, magaliTad, qanqariseburi mimRebi; kuTxmzomi mowyobiloba Stativze 
meTvalyureobis sistemiT, romelic saSualebas iZleva vizirebis momentSi 
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horizontalur wreze anaTvalis aRebis, reversiisa da miwis obieqtebze 

(saorientiro punqtze) azimutis gdasacemad.   

 
                                                                                    
nax.III. 29. giroTeodolitis ZiriTadi nawilwbi 
1- Stefselis bude; 2 - Stativi; 3 - girobloki; 4 - mimmarTveli mowyobiloba; 5 - 
alidada; 6 - Tedolitis damatebiTi okuliari; 7 - samzeri mili; 8 - okuliari; 9 - 
amwevi xraxxnebi; 10 - Teodolitis tregeri; 11, 12 - arietiri I da II; 13 - akumulatori; 14 
- Stepselis bude; 15 da 16 - fazis gadamrTvelebi da kontroli; 17 - nulis dayeneba; 18 
-Zabvis regulatori; 19 - miliamper-metri; 20 - kvebis bloki; 21 - muxruWi; 22 -
ampervoltmetri; 23 - gadamrTveli deni-Zabva; 24 - motori; 25 - Stefselis bude; 26 -
Termostati; 27 – ganaTeba. 
          
          giroTeodolitebi uzrunvelyofen direqciuli kuTxeebis 5-dan 60"-mde 
sizustiT gansazRvras, precisiuli rxevebis mcire 7-dan 15-mde dipazonisas. aqvT 
muSaobis Zalze farTo temperaturuli diapazoni _  -40  -dan +40 -mde da 
sakmaod masiuri wona 40 – 50 kg-mde. giroTeodolitebi Cvens droSic, roca 
optikuri geodeziuri xelsawyoebis Canacvleba masiurad xdeba Tanamgzavruli 
da eleqtronuli xelsawyoebiT, Seucvlelia bevr sferoSi. 

giroTeodolitiT dakvirvebisas yvela gazomvebi dayavT Sveuli xazisken 
dakvirvebis wertilze da horizontis sibrtyeze. aqedan gamomdinare, 
giroskopiT gansazRvruli azimuti, gaigivebulia astronomiul azimutTan. 

rodesac horizontalur wreze gvaqvs reversiis wertilebis n1, n2 da n3 
anaTvlebi, mgrZnobiare elementis (me) rxevebis gawonasworebis mdgomareobis N0 
anaTvals naxuloben formuliT:  
                                                                         N0 = 0,5 [(n1 + n2)/2 + (n2 + n3)/2]. 
rogorc wesi, konstruqciuli TvalsazrisiT Hhorizontalur wreze amTvlel 
mowyobilobas giroskopis rotoris brunvis RerZis mimarT ayeneben romelime D 
kuTxiT. amitom Hhorizontalur wreze iTvlian:  
                                                                                 МС = N0 — ∆, 
sadac ∆ —mudmivi Sesworebaa.гиротеодолита 
O      orientirebis punqtze astronomiuli azimuti 
                                                                   A = M — MC = M + ∆ — N0, 
sadac  М _ anaTvaliaHhorizontalur wreze, giroTeodolitis milis op – ze 
mimarTvisas.  

Ggeodeziuri azimutis Аg misaRebad saWiroa δА Sesworebis Setana 
azimutSi Sveuli xazis gadaxraze: 
                                                                          Аг = А + δА. 
α direqciul kuTxeze gadasasvlelad SeyavT Sesworeba meridianebis γ 
Seaxloebaze gaus-kriugeris proeqciaSi: 

                                                                              α = Аг + γ. 
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      dReisaTvis sainJinro geodeziuri samuSaoebisas gamoiyeneba avtomaturi 
giroskopuri sadgurebi, romlebSic Sexamebulia giroTeodolitis da 
eleqtronuli (kompiuteruli) taqeometris SesaZleblobebi. 

sadguri saSualebas iZleva ganisazRvros WeSmariti azimuti ± 20". 
gansazRvris dro sruli programiT gaSvebisas Seadgens 20 wuTs. 

 
lazeruli Teodoliti _ specialuri geodeziuri 
xelsawyo _ warmoadgens optikuri Teodolitisa da 

optikuri kvanturi generatoris (okg) kombinacias, romelic 
sivrceSi qmnis xilvad sinaTlis sxivs. xelsawyo gamoiyeneba 

sxvadasxva saxis sainJinro samuSaoebis (gvirabebis gaWra, 

gzebisa da xidebis mSenebloba, konstruqciebis montaJi) 
geodeziur momsaxurebisas. 
K  konstruqciulad lazerul TeodolitSi Cveulebrivi 
Teodolitisagan gansxvavebiT, samzer mili Secvlilia 

optikuri kvanturi generatoriT (okg) _ lazeriT. aseT 
xelsawyoebSi lazeris sxivi SeiZleba gauyves saviziro 

RerZs an gaiaros paralelurad, misgan Zalian axlo (10 sm-                                      
nax. 30. eleqtronu-     heliummde) manZilSi. lazeruli Teodolitis konstruqci-  
li Teodoliti       aSi gamoyenebuli neonis gamomsxivebelebs aqvT maRali mo-              
LDT520 miznis laze-    noxromatuloba, viwro mimarTuleba maRali speqtraluri                            
ruli maCvenebliT     simWidrove da gavrcelebis didi siSore.Ookg - dan gamosu- 
                  li speqtris wiTeli diapazonis talRis sigrZis sinaTlis  
sxivi gadis gamosxivebis formirebis sistemaSi, romelic  Sedgeba telesko-      
puri sistemisa da sxivis gaSlis an skanirebis mowyobilobisagan. sinaTlis 
konas gamosvlisas aqvs 1’-dan 10’ kuTxuri gaSladoba. 

        rodesac sinaTlis konas atareben Teodolitis 25 ×  gamadideblobis 

samzeri milis optikur sistemaSi  (teleskopuri sistema) sinaTlis laqis 
diametri 500 m manZilze Seadgens mxolod 6 sm-s. 

lazeris konis kuTxuri gaSladoba teleskopuri sistemis 
gamadideblobis ukuproporciulia. 

lazeruli xelsawyoebis gamoyenebiT Catarebuli sainJinro-geodeziuri 
samuSaoebis xarisxi da sizuste Zlier aris damokidebuli Ookg-s sinaTlis 
laqis indikaciis SesaZleblobaze, romelic SeiZleba iyos rogorc vizualuri 
(lartyaze, markaze, an marka ekranze sakoordinato badiT), ise naxevrad avto-
maturi da avtomaturi fotoeleqtronuli elementebis gamoyenebiT. lazeruli 
xelsawyoebis moqmedebis siSore fotomimRebi mowyobilobis gamoyenebiT 
TiTqmis xuTjer matulobs.                  

Llazeruli xelsawyoebiT muSaobisas lartyis, Sveulisa da sasagdule 
mavTulebis aucilebloba moxsnilia.Lsamzeri mniSvnelovnad amaRlebs 
sizustesa da Sromis nayofierebas. 

,,SOKKIA∼-s (iaponia) firmis xuTwamiani eleqtronuli Teodoliti LDT520 
(nax.30) miznis lazeruli mimTiTebliT muSaobs 600 m manZilze. aqvs samzeri 

mili lazeruli sxivis agebis SesaZleblobiT. Tavisi winamorbedisagan (LDT50) 
gansxvavdeba miznis lazeruli mimTiTeblis moqmedebis diapazoniT, mtvrisagan 
da sinotivisagan dacvis umaRlesi xarisxiT da muSaobis 2,5 jer meti  
xangrZlivobiT, rac mas upiratesobas aniWebs miwisqveSa geodeziuri 
samuSaoebis Sesrulebisas. 

xelsawyo aRWurvilia kuTxmzomi diskebis mkiTxveli Tanamedrove 
absoluturi gadamcemebiT, romelic anaTvlis saimedoobis amaRlebisa da 
energomoxmarebis Semcirebis saSualebas iZleva. xelsawyo uzrunvelyofs 

kuTxuri gazomvebis 5" sizustes anaTvlebis danayofis fasiT l/5". 
xelsawyos SeuZlia uwyvetad imuSaos 12,5 saaTi gamsvleli gamosxivebis 

maqsimaluri 4,5 mvt simZlavrisas da 13,5 saaTi 1 mvt simZlavrisas. 
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Eeleqtronuli Teodolitebi _ kuTxmzomi geodeziuri xelsawyoebia, 
romlebic gankuTvnilia adgilze naxevradavtomatur reJimSi gazomvebis 
Casatareblad da warmoadgenen xelswyoebis sxvadasxva kombinacias: optikuri 
Teodolitebis, koduri Teodolitebis, CamontaJebuli SuqmanZilmzomebiTa da 
eleqtronuli manZilmzomi wamosacobiT. 

и koduri tipisEeleqtronuli Teodolitebi uzrunvelyofen gazomil 
kuT-xeebze informaciis gatanas uSualod  Teodolitis horizontalur wreze 
damon-taJebul displeize. 

,,SOKKIA∼-s firmis Eeleqtronul Teodolitebs aqvT kompensatori, 
displei da amgegmavi tregeri. maRali xarisxis optika 

samzer mils 30 ×  gadidebisa da mkafio gamosaxulebis 
saSualebas aZlevs. xelsawyo SeiZleba gamoviyenoT 
samrewvelo mowyobilobebis montaJisas, obieqtebisa da 
nagebobaTa mSeneblobisas, sainJinro da sxva saxis kvleva – 
Ziebisas, maRali sizustis gazomvebisas.  
cifruli Teodoliti CST/Berger DGT 10 (nax.31)  – unikaluri 
xelsawyoa, romelic idealurad asrulebs horizontaluri 
da vertikaluri kuTxeebis gazomvis funqcias. xasiaTdeba 

nax.31. cifruli Teo-  kuTxuri gazomvebis umaRlesi sizustiT (cxr.2). yvela                        
doliti CST/Berger DGT 10  aucilebeli informaciis wakiTxva SeiZleba did  
 ormxriv  displeize. Sesrulebulia uaxlesi inkremen- 
tuli teqnologiiT, Tanamedrove codnisa da teqnologiuri miRwevebis 
gamoyenebiT. 
            

 

Eeleqtronuli Teodolitebis maxasiaTeblebi cxr. III.2 

 
III.2.5.  horizontaluri kuTxeebis gazomva; cTomilebaTa 

wyaroebi da gazomvis sizuste 
 
  Teodolitis samuSao mdgomareobaSi moyvana. Teodolitis samuSao 

mdgomareobaSi moyvana moicavs: 1. centrirebas - xelsawyos brunvis ZZ 1  RerZis 
Sveul mdgomareobaSi moyvanas; 2. samzeri milisa da amTvleli mikroskopis 
dayenebas TvaldaTval; 3. orientirebas dakvirvebis Casatareblad. 

Teodolitis wertilze mowesrigeba iwyeba Stativis dayenebiT, 
aregulire-ben mis fexebs damkvirveblis simaRlis Sesabamisad, Stativis Tavze 
ayeneben Teodolits da amagreben mas xerxemlis xraxniT. amwevi xraxnebis 
moZraobiT cdiloben maT TavianTi Rarebis svlis mimarT miaRebinon saSualo 
mdgomareoba  

centrireba _ xelsawyos gasazomi kuTxis wveroze an asagegmi qselis wer-
tilze mowesrigebis procesSi metad mniSvnelovani etapia, romelic moicavs 

Teodolitis vertikaluri ZZ 1 RerZis am wertilebTan erT Sveul xazze 

dayenebas. centrirebas asruleben Sveulis an optikuri centriris daxmarebiT. 
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pirvel SemTxvevaSi Stativs masze damagrebuli TeodolitiT ayeneben ise, rom 
Sveuli miaxloebiT aRmoCndes wertilze, Tanac akvirdebian, rom xelsawyos 
horizontaluri wredis sibrtye iyos daaxloebiT horizontaluri. Stativis 

boloebze fexis daWeriTa da misi gruntSi (an raime sxva, ufro myar safarze) 
CasobiT aRweven Teodolitis ufro zust centrirebas. da bolos, xerxemlis 
xraxnis winaswar moSvebis Semdeg, Stativis Tavze xelsawyos Tanmimdevruli 
gadanacvlebiT xdeba saboloo centrireba 5mm sizustiT, romlis Semdeg isev 
amagreben xerxemlis xraxns. 

 centrirebis sizustis asamaRleblad gamoiyeneba Teodolitis sadgamSi 
CamontaJebuli optikuri centriri, romelic Sedgeba okuliarisagan 1, ZafTa 

badisagan 2, fokusirebis linzisagan 3, obieqtivisagan 4 da sxivis 90° qvemoT 
mimmarTveli  prizmisagan 5 an specialuri  optikuri centriri (nax.III.26).  

optikuri centririT sargeblobisas, xelsawyos wetilze winaswari 
dayenebis Semdeg, mosaxerxebelia jer Stativis erTi bolos Casoba gruntSi, 
xolo danarCeni oris daxmarebiT xelsawyos amoZraveba da Tan  cali TvaliT 
optikuri centriris obieqtivSi dakvirveba dasacentrirebeli wertilis xedvis 
areSi dafiqsirebis mizniT. sabolood is unda aRmoCndes centriris rgolebis 
SigniT; amisaTvis damatebiT iyeneben xelsawyos sadgamis amwev xraxnebs, 
romelTa moZrabiT aRweven saboloo centrirebas 0,5 mm sizustiT. amis Semdeg 
Stativis samive boloebs myarad asoben gruntSi. 
 

. 

 a b   g   d 
 
nax.III. 32. optikuri centriri: a - TeodolitSi CamontaJebuli; b – misi principialuri 
sqema; g-specialuri optikuri centriris zogadi saxe; d - sqema  
            

Teodolitis vertikaluri ZZ1 RerZis Sveul mdgomareobaSi moyvana 
xorcieldeba horizontaluri wredis gasworebuli cilindruli Tarazos 
daxmarebiT. amisaTvis alidadis SemotrialebiT cilindrul Tarazos miax-
loebiT ganaTavseben ori amwevi xraxnis paralelurad da, maTi erTmaneTis 
sapirispiro mimarTulebiT erTdrouli moZraobiT, gayavT Tarazos buStula 

SuaSi. amis Semdeg alidadas Seatrialeben daaxloebiT 90° mesame xraxnis 
mimarTulebiT da misi moZraobiT isev gayavT Tarazos buStula SuaSi. rogorc 
wesi am operacias imeoreben ramodenimejer, sanam vertikaluri wredis alida-
dis nebismieri mdgomareobisas Tarazos buStula nul-punqtSi ar gaCerdeba.                                                                                                                                                              

Wogrisa (samzeri milis) da amTvleli meqanizmis mikroskopis dayenebas 
Tvalis mixedviT, rogorc wesi, asruleben erTxel, samuSaos dawyebis win. 
amisaTvis, okuliaris dioptruli rgolis amoZravebiT, aRweven ZafTa badis 
mkafio gamosaxulebas. analogiurad amTvleli mikroskopis dioptruli rgolis 
moZraobiT aRweven horizontaluri da vertikaluri wredebis limbebze 
danayofebisa da cifrirebis mkafio gamosaxulebas. amTvleli mikroskopis 
gamosaxulebis saWiro ganaTebas uzrunvelyofen ganaTebis sarkis Sesabamisi 
SemobrunebiT. 

dakvirvebis mizniT orientireba moicavs optikuri samiznis daxmarebiT, 
ganTavisuflebuli limbiT an alidadiT Wogris mocemul obieqtze miaxloebiT 

mimarTvas, samzeri milis saganze dayenebas mafokusirebeli xraxnis (kremale-
riis) moZraobiT, limbis an alidadas damagrebis Semdeg mimarTveli xraxnis 

daxmarebiT samzer milis zust mimarTvas saganze (ZafTa badis zeda or Strixs 
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Soris aqceven dasakvirvebel obieqts). aucileblobis SeTxvevaSi xdeba 
paralaqtis gasworeba.  

horizontaluri kuTxeebisa da magnituri azimutebis mimarTulebebis 
gazomva. horizontalur kuTxeebs gazomvis win daniSnaven adgilze sami 
wertiliT, Teodolits daayeneben gasazomi kuTxis wveroze, xolo gverdebis 
boloebze daayeneben sarebs da moyavT xelsawyo muSa mdgomareobaSi. arsebobs 
horizontaluri kuTxeebis gazomvis Semdegi ZiriTadi xerxebi: ileTebis, 
limbisa da alidadis  nulebis SeTavsebis, wriuli ileTebis, gameorebis.  

ganvixiloT topografiuli agegmvebis warmoebisas yvelaze gamoyenebadi 

ileTebis xerxi, romelic mdgomareobs svlidan marjvna kuTxis gazomvaSi (nax. 
III.33), romelic moicavs or tolfas naxevarileTs. naxevarileTebs Soris 
gansxvavebas damzirebis RerZis mimarT vertikaluri wris mdgomareoba 
gansazRvravs. wris mdebareoba RerZidan marjvniv gansazRvravs Teodolitis 

mdgomareobas ″marjvena wre″ (marj.w.), xolo marcxvniv _ ″marcxena wre″ (marc.w.) 
Cveulebrivad gazomvebs ″marcxena wriT″ iwyeben. 
okularisa da kremaleriis daxmarebiT Teodolitis  Wogrs  ayeneben Tva-lze 

da saganze, A sarze gaorientirebiT. Wogrisa da 

horizontaluri wredis alidadis βmarcx B βmarj 270° 
damagrebis Semdeg mimmarTveli xraxnebis daxmarebiT 
xdeba ZafTa badis biseqtoris SeTavseba A wertilze 
dayenebul niSanTan.Mmikroskopis B okularuli rgo-
lis manipulirebiT xdeba limbis Strixebis mkafio   

gamosaxulebis miRweva, romlis Semdeg iReben a 
anaTvals horizontalur wredze. samagri xraxnebis  

nax.III. 33. Horizontaluri      daxmarebiT auSveben alidadas da Wogrs mimarTaven 
kuTxis gazomva ileTebis      wertilisaken; isev daamagreben alidadas da iReben 
xerxiT                      b horizontalur anaTvals. Sesrulebuli operacia 
                          Seadgens erT naxevarileTs.   
    svlis mimarT marjvniv mdebare gazomili AOB kuTxis mniSvneloba a da b 
anaTvlebis sxvaobis tolia.                                      

                                                β = a – b                                                                         III.5 
gazomvisas limbis nuli SeiZleba aRmoCndes gasazomi kuTxis SigniT (nax. III. 33); 
am SemTxvevaSi umcires, ukana anaTvals emateba 360° da maSin: 

                                                 β = (a+360°) – b                                                             III.6 
cxr.III.3   

 

marcxena kuTxe (βmarcx.) miiReba sxvaobidan (b+ 360°) – a, romelic warmoadgens  

marjvena  kuTxis  damatebas   360°-mde.               
uxeSi cdomilebebis Tavidan acilebisa da gazomvis Sedegebis sizustis 

asamaRleblad asruleben meore naxevarileTs, romlis dawyebis win horizonta- 

lur wres gadaadgileben 1-3°.         
                          

                                               

dgomis 
wertilis  
nomeri 

dakvirvebis 
wertilis nomeri 
 

marc. an 
marj. w. 

anaTvlebi horizontaluri 
kuTxeebi 
gazomili saSualo 

 
 
 
0 

A 
 
 
B 
A 
 
B 
 

 
marc 
 
 
 
marj. 

125 ◌۫51(1) 
 

44  13 ◌ٰ
,

(2) 
317  19 ◌ٰ (3) 
 
225  40́ (4) 

 
81  38 ◌ٰ (5) 
 
 
 
81  39 ◌ٰ (2) 

 
 
 
 81  38, 5(7)  
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§III.3. adgilze  wertilTa simaRleebis gansazRvra 
 

III.3.1. amaRleba da misi gansazRvris meTodebi 
 

geodeziasa da topografiaSi sxvadasxva saxis Teoriuli da praqtikuli 
amocanebis gadasawyvetad aucilebelia dedamiwis zedapirze SerCeuli 
garkveuli raodenobis wertilebis simaRluri koordinatebis _ pirobiTad 
miRebuli sawyisi zedapiridan mocemul wertilebamde marTobuli manZilis 
dadgena. simaRleTa mTeli sistema urTierT dakavSireulia da aqvs erTi 
sawyisi. 

Sesaswavli teritoriis elementebis simaRluri maxasiaTeblebis gansasaz-
Rvravad Catarebul gazomviTi moqmedebebis erTianobas nivelireba ewodeba. 
cnobilia nivelirebis Semdegi ZiriTadi meTodebi a) geometriuli, b) 

trigonometriuli da g) fizikuri (barometruli, hidrostatikuri, meqanikuri, 
aeroradionivelireba). 

    
III.3.2. geometriuli nivelireba _ principi. 

 
geometriuli nivelirebis arsi mdgomareobs pirobiTi donebrivi 

zedapiridan dedamiwis fizikuri zedapiris wertilebamde vertikaluri 
mimarTulebiT manZilis gansazRvraSi. 

ganvixiloT naxazi III.31, sadac amaRleba h pirobiT donebriv da mocemul 
wertilze gamaval donebriv zedapirs Soris marTobuli xazia, e.i. A da B, 
dedamiwis fizikuri zedapiris wertilebidan pirobiT donebriv zedapiramde 
manZilia. 

nivelirebisas pirobiTi donebrvi zedapiri SeTavsebulia niveliris _ 
geodeziuri xelsawyos horizontalur sxivTan, xolo a da b monakveTebis 
sigrZes gansazRvraven A da B wertilebze marTobulad dayenebuli saniveliro 
lartyebiT. a da b sigrZeebis misaRebad arsebobs ori wesi: 1. nivelireba Sua 
wertilidan - xelsawyos A da B wertilebs Soris dayenebiT da 2. nivelireba 
win - niveliris romelime maTganze ganTavsebiT.  

geometriuli nivelirebisaTvis nivelirTan erTad SesaZlebelia 

gamoviyenoT sxva xelsawyoebi (Teodoliti, taxeometri da sxva), Tu maT 
damzirebis sxivs mivcemT horizontalur mdgomareobas. 

geometriuli nivelirebas Sua wertilidan iwyeben ukana wertilze 
lartyis dayenebiT, romlis Semdeg irCeven poziciebs nivelirisa da wina 
lartyisaTvis ise, rom manZili xelsawyodan  ukana da wina lartyebs Soris 

iyos toli (nax. III.34, a). A da B wertilebs Soris h amaRlebis gansazRvras 
iwyeben xelsawyos samuSao mdgomareobaSi moyvaniT, romlis Semdeg lartyebi 

moyavT Sveul mdgomareobaSi da iReben a („ukan xedva”) da b („win xedva”) 
anaTvlebs. 

(nax. III.34, a) - dan Cans, rom A da B wertilebs Soris amaRleba tolia: 
                                  h=a-b                                                                                III.7 
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im SemTxvevaSi, Tu h aRmoCndeba dadebiTi, maSin wina B wertili yofila A 
ukana wertilze dabla da, piriqiT, uaryofiTi h amaRlebisas wina wertili 
mdebareobs ukana wertilze dabla.  

  amrigad, wina wertilis amaRleba ukana wertilis mimarT tolia 
sxvaobisa  „ ukan xedva” - „win xedva”. 

im SemTxvevaSi, Tu cnobilia ukana A wertilis simaRle HA,  maSin wina B 

wertilis H B  simaRles miviRebT  h aRmatebis gamoTvlis Semdeg, formuliT:  

                                        H B  = H A  +h                                                                            III.8 
    e.i. wina wertilis simaRle ukana wertilis simaRlisa da maT Soris 

amaRlebis jamis tolia. 
Mmomdevno wertilis simaRle aseve SesaZlebelia ganisazRvros xelsawyos 

H i  horizontis daxmarebiT:                                                          

                                    H i = H A +a                                                                              III.9                                                                                                                                                                                                         
xelsawyos horizonti tolia wertilis simaRles mimatebuli „xedva am 

wertilze”. maSin wina B wertilis simaRle Aadvilad ganisazRvreba formuliT: 

                            H B =H i - b                             III.10 
wertilis simaRle xelsawyos horizontisa da am „wertilze xedvisas” 

aRebuli anaTvlis sxvaobis tolia.  
Sua wertilidan nivelirebisas Sedegze praqtikulad gavlenas ar axdens 

xelsawyos iustirebis sizuste, agreTve dedamiwis simrude da atmosferos 

refraqcia∗. amasTan es xerxi drois biujetis ekonomiiT mniSvnelovnad 
gansxvavdeba nivelirebisagan „win”., ramac ganapiroba topogeodeziur 
warmoebaSi ZiriTadad misi gamoiyeneba.  

geometriuli nivelirebisas xerxiT „win”., xelsawyos ayeneben ise, rom 

misi samzeri milis okuliari aRmoCndes A wertilze gamaval Sveul xazze (nax. 
III.34, b). okuliaris centridan wertilebamde marTobul manZils xelsawyos 
simaRle ewoeba. mas, rogorc wesi, lartyis daxmarebiT zomaven. 

Tu B wertilze davayenebT lartyas da aviRebT masze anaTvals „xedviT 
win˝ (nax. III.34, b) maSin A  da B wertilebs Soris amaRleba ganisazRvreba 
formuliT:               

                                                h=i - a                                                                        III.11 
geometriuli nivelirebis es xerxi gamoirCeva naklebi sizustiT, radganac 

masze mniSvnelovan gavlenas axdenen dedamiwis simrude, xelsawyos iustirebis  
sizuste (e.i. saviziro RerZis praqtikuli horizontalurobis uzrunvelyofa) 
da atmosferos refraqcia. amitom ZiriTadad gamoiyeneba savele samuSaoebis 
dawyebis win xelsawyos Semowmebebisas da iustirebisas. nax. III.34, g-ze 

niveliris saviziro sxivi vrceldeba am wertilze MN′ donebrivi zedapiris 
mxebi MN wrfis gaswvriv. saviziro sxivis donebrivi zedapiridan gadaxris 
sididis gamoTvla SesaZlebelia formuliT                                                           

                                    N′ N = κ = 
R
l

2
,                                                                       III.12 

sadac  R - dedamiwis saSualo radiusia, xolo l  - manZili AB.  
refraqciis gavleniT saviziro sxivi MN′′ mrudis saxes iRebs, romlis 

gadaxra gamoiTvleba miaxloebiTi formuliT  

                                                                  N N′′ = r = 
12R

l ,                                        III.13 

sadac R1 _ refraqciuli mrudis radiusia. 
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praqtikaSi gamoiTvlian saviziro sxivis saerTo gadaxras 

                           f = κ - r = 0,43
R
l                                                             III.14 

  aucileblobis SemTxvevaSi gadaxris 
sidides mxedvelobaSi Rebuloben ni-
velirebis procesSi _ III.12 da III.13 an III.14 
formulebiT miRebuli sidideebis gazomvis 
SedegSi Seyvanis gziT.    

Sua wertilidan nivelirebas nivelire-
bisagan win aqvs Semdegi upiratesobebi: jer 
erTi, matulobs manZili piketebs Soris da 
meore, xdeba saviziro RerZis horizonaluri  

nax. III. 35. smzeri sxivis araparale-  mdgomareobidan SesaZlo gadaxris gamo anaT- 
lurobaze cdomilebis kompensireba   vlebSi cdomilebaTa kompensireba. marTlac, 

 rogorc nax. III.35-dan Cans, saviziro RerZis  
arahorizontalurobis gamo a da b anaTvle-bis adgilas xdeba a′ da b′ aReba. Tu 
avRniSnavT lartyaze anaTvlebSi cdomilebas x - iT, maSin a =a′-x da b= b′-x.   

 
III.3.3. geometriuli nivelirebis warmoeba, misi saxeebi. 

ganazomTa Sedegebis sizuste 
           geometriuli nivelirebis saxeebi. nivelirebas xelsawyos erTi 

dayenebidan - (sadguridan) ewodeba martivi. im SemTxvevaSi, roca saWiroa 
ganisazRvros amaRleba an simaRleebi mravali wertilebisaTvis mniSvnelovan 
manZilze nivelirebas awarmoeben ramdenime sadguridan, e. i daageben sanive- 
liro svlas. aseT nivelirebas ewodeba rTuli. rTuli nivelirebisas or 
mezobel sadgurisaTvis saerTo wertilebs damakavSirebel, xolo danarCens 

Sualedur wertilebs uwodeben (nax. III.36).                     
rTuli nivelirebisas gansakuTrebuli yuradRebas aqceven damakavSirebel 

wertilebs, radganac erT-erTi aseTi wertilis simaRlis gansazRvrisas 
daSvebuli Secdoma gadaecema yvela momdevnos. 

svlaSi RpΠΚ4 damakavSirebel wertilebs Soris amaRleba ukana Ai da wina 
Bi lartyebze anaTvlebis mixedviT miiReba Semdegi formulis daxmarebiT: 

                                     Σhi=Σai_Σbi,                                                                             III.15    
e.i svlis amaRlebaTa jami ukana da wina lartyebze aRebuli anaTvlebis  

jamebs Soris sxvaobis tolia. bolo ΠΚ4 wertilis niSnuli gamoiTvleba   
formuliT  

 
nax. III. 36. saniveliro svlis sqema: damakavSirebeli wertilebi (Rp, +36, +21, ΠΚ3, +56, ΠΚ4) 

Sualeduri wertilebi: (ΠΚ1, ΠΚ2)   
   
∗refraqcia (laT. Refraqtio _ gardatexa) _ atmosferul-optikuri movlena, romelic 

gamowveulia sinaTlis sxivebis gardatexiT da gamoixateba daSorebuli obieqtebis warmosaxviT 
gadanacvlebiT 
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HΠΚ4 = H Rp +Σhi = H Rp +h RpΠΚ4                                                                      III.16                           
                              

      saniveliro svlebi SeiZleba iyos Sekruli da Ria. Sekruli svlis 
erT-erT nairsaxeobas warmoadgens nivelirebis erTi da imave xazze pirdapiri 
da Sebrunebuli mimarTulebiT Sesrulebuli svla. Ggazomvis cdomilebaTa 
ararsebobisas amaRleba pirdapiri da Sebrunebuli svliT toli unda iyos 
absolituri mniSvnelobisa sapirispiro niSniT. 

sadgurze nivelirebas asruleben Semdegi TanmimdevrobiT.Llartyebs 
ayeneben wertilebze, romelTa Soris manZili vake adgilebSi 100-200 metria. 
xelsawyo moyavT muSa mdgomareobaSi da iReben anaTvlebs Semdeg 
TanmimdevrobiT: 1) ukana lartyis Sav mxareze; 2) wina lartyis Sav mxareze; 3) 
ukana lartyis wiTel mxareze; 4) wina lartyis wina mxareze. amasTan mudmivad 
adevneben Tvals cilindruli Tarazos buStulis boloebs Soris kontaqts. 

anaTvlebi SeaqvT geometriuli nivelirebis JurnalSi (cxr III.4)   
                                         cxr. III.4 
sadguris N a n a T v l e b i amaRleba h h saS     

u          w       
Rp 207 
 
 X1 

1657(1) 
 

6439(4) 
 

0432(2)   
 
5115(3) 
 

+1225(5) 
 
+1324(6) 

 
+1225(10) 
 

           782(7)   4683(8) +99(9)    
 
JurnalSiYyvela daangariSebas axdenen niveliris sadguridan da 

lartyebis piketebidan moxsnamde. gamoTvlebs awarmoeben Semdegi 

TanmimdevrobiT: a) gamoiT-vlian (5) = (1)-(2) da (6) = (4)-(3) amaRlebas. wyvili 
lartyebis SerCevis wesidan gamomdinare, romlis mixedviTac anaTvlebi, 

romliTac iwyeba lartyebis wiTeli mxare, gansxvavdeba 100 mm. sxvaoba (5)-(6) = 
100±3(mm). Semdeg gamoiTvlian lartyebis wiTeli mxareebis sawyisi anaTvlebis 

mniSvnelobebs: (7) = (4)-(1) da (8) = (3)-(2). me-(9) moqmedeba sakontroloa jamebis 

meTodiT: (9) = (6)-(5) = (7)-(8). saboloo Sedegs    hsaS Rebuloben formuliT              

                                           hsaS=(10)= =
+
2

)6()5(
2

21 hh +
                       III.17 

im SemTxvevaSi, Tu lartyebis wiTeli mxareebis anaTvlebi gansxvavdebian 
100 maSin metrebisa da decimetrebis mniSvnelobebs iReben lartyis Sav mxareze 
aRebuli anaTvlebidan; saSualo gamoyavT mxolod santimetrebisa da milimet-
rebisagan. 

gamoTvlebis Semdeg niveliri gadaaqvT momdevno sadgurze; ukana lartya 
gadaaqvT win da is xdeba wina, xolo yofili wina, rCeba ra adgilze, xdeba 
ukana lartya. saniveliro svlas amTavreben svlis bolo wertilze, romlis 

niSnuli (rogorc sawyisis) cnobilia. Sekrul svlaSi sawyisi wertili 
saboloocaa. 

Tu JurnalSi Canawerebi da gamoTvlebi Catarebulia sworad, SeiZleba 
daviwyoT f Seubmelobis gamoTvla mTliani svlisaTvis: 

a) f = ΣhsaS.  Sekruli svlisaTvis;  

b)f=ΣhsaS-(Hbolo.w._Hsaw.w),sadac ΣhsaS.=Σhpr.= h1+h2+h3+…+hn Ria svlisaTvis. 
III.18                                                    

dasaSvebi Seubmelobis SemTxvevaSi misi mniSvnelobis kompensirebas axdenen 
υ SesworebebiT: 

                                                         υ = - f
L
li                                                                III.19 
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sadac, il - mezobel wertilebs Soris monakveTis sigrZea, xolo ∑=
k

ilL
1

.   aq 

k - Sualeduri wertilebis ricxvia. kontroli: Συ i = - f. 
  SesworebaTa Setanis Semdeg gamoiTvlian Sualeduri wertilebis 

saboloo simaRlur niSnulebs. 
 

G III.3.4. geometriul nivelirebaSi gamoyenebuli xelsawyoebi 
_Nnivelirebi 

 

xelsawyoebi da nivTebi. geometriuli nivelirebis ZiriTadi Tanamedrove 
xelsawyoa niveliri, romlis kompleqtSi Sedis: ama Tu im konstruqciis 
niveliri, misTvis gankuTvnili Stativi, ori saniveliro lartya da 
saniveliro bunikebi an omboxebi. 

Nniveliris mowyobilobasa da konstruqciul Taviseburebebs gavecnoT 
rusuli da sxva qveynebSi warmoebuli xelsawyoebis magaliTze. 

Nnebismieri konstruqciis niveliri Sedgeba sami ZiriTadi nawilisagan 

(nax. III.36. a, b): Wogri, romelic momaragebulia ZafTa badiT lartyidan 
anaTvlebis asaRebad, mowyobiloba, romelic uzrunvelyofs saviziro xazis 
horizontallur mdgomareobas da sadgamisagan xelsawyos muSa mdgomareobaSi 
mosayvani mowyobilobiT.Nniveliri moZraobs mxolod horizontalur sibrtyeSi 
marTobuli RerZis irgvliv.  

sizustis mixedviT nivelirebi iyofa sam tipad: maRali sizustis (rusuli 
warmoebis H-05 tipis), zusti (H-3 tipis) da teqnikuri (H-10 tipis).Nniveliris 
markasTan cifri miuTiTebs ormagi saniveliro svlis erT kilometrze 
amaRlebaSi saSualo kvadratuli cdomilebis mniSvnelobas milimetrebSi. 

Kkonstruqciuli Taviseburebebis mixedviT nivelirebs samzer milTan  
SeiZleba hqondeT cilindruli Tarazo, samzeri RerZis horizontalur 
mdgomareobaSi xeliT mosayvanad da kompensatori, romelsac avtomaturad 
moyavs samzeri sxivi horizontalur mdgomareobaSi. aseTi saxis nivelirebis 
markis aRniSvnas emateba aso k (H- 3k ).  

kompensatoriani nivelirebis gamoyeneba Sromis nayofierebas 15_20% 
zrdis, rac mas did upiratesobas aniWebs pirveli tipis nivelirebTan 
SedarebiT. 

zogierT nivelirebs erTdroulad horizontaluri kuTxmzomi wre _ 
limbic aqvT, romlis pirveli aso Л(rus) an L(sxva danarCenSi) emateba markis 
aRniSnvas (magaliTad, H-3kЛ), xolo xelsawyos markis win mdgari cifri ki 

sabazo modelis gaumjobesebuli modifikaciis nomers (magaliTad, 2 H-3Л). 
nax.III.37-ze warmodgenil zust nivelirSi gamoyenebulia xedvis velSi 

Sebrunebuli gamosaxulebisa da 30x - jeradi gadidebis samzeri mili 5, romlis 
obieqtivs 9 aqvs gamaSuqebeli optika da okuliari 10 dioptruli rgolebiT. 

Mmafokusirebeli (elevaciuri) xraxniT 2 xdeba ganaTebis dayeneba. samzeri 
milis samiznis 12 daxmarebiT lartyisken miaxloebiTi mimarTvis Semdeg mim-
marTveli 6 xraxnis daxmarebiT xdeba ukve ZafTa badis zusti SeTavseba, xolo 
momWeri 8 xraxniT am mdgomareobis dafiqsireba. samzeri mili SeerTebulia sad-
gamTan 7 brunvis Sveuli RerZiT.Msamzer milTan mdebare wriuli Tarazos 3 da-
niSnulebaa brunvis RerZis Sveul mdgomareobaSi mixloebiTi moyvana amwevi 1 
xraxnebis daxmarebiT.Nniveliris samzer milTan yrud mierTebuli kontaqturi 
cilindruli Tarazos buStulebis naxevrebis sapirispiro boloebis 
gamosaxuleba linzebis sistemis daxmarebiT gadaecema samzeri milis xedvis 

areSi (nax.III.37, b). lartyaze anaTvlis aRebis win elevaciuri xraxniT 2 

axorcieleben buStulis boloebis zust SeTavsebas (kontaqts) da amiT samzeri 
milis horizontalur mdgomareobaSi moyvanas. 
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nax. 39 –ze mocemulia Tarazoebiani niveliris principuli sqema da ZiriTadi 
RerZebi. 

zust nivelirs H-3k (nax. III.38, a) aqvs xelsawyos brunvis RerZis Sveuli 

mdgomareobidan ± 15′ sazRvrebSi gadaxrisas samzeri milis horizontalur 
mdgomareobaSi avtomaturad mosayvani mowyobiloba _ kompensatori. 
 H-3 nivelirisagan gansxvavebiT H-3k ara aqvs momWeri xraxni, radganac samzeri   
mili Tavisi brunvis RerZis garSemo moZraobs msubuqi SexebiT. Aamitom 
miaxloebiTi damzera lartyaze xdeba xeliT, xolo zusti - SeuzRudavi 
moqmedebis mimarTveli xraxniT.       

A                                                 

 
nax. III. 37. nivelirebi samzer milTan cilindruli 
        TarazoTi da misi ZiriTadi nawilebi                        .                                                            
a - marjvena mxare; b - marcxena mxare; g - samzeri 
milis okuliaris xedvis veli damcavi xufis 
gareSe. 1 - amwevi xraxnebi; 2 - elevaciuri xraxni; 
3 - wriuli Tarazo; 4 - kremaleria; 5 - samzeri 
milis korpusi; 6 - mimmarTveli xraxni; 7 - sadgami 
(tregeri; 8 - samagri xraxni; 9 - obieqtivi); 10 – oku-        
liari; 11 - kontaqturi cilindruli Tarazo; 12 - ci-     nax.III 38, a – niveliri H-3k 
lindruli Tarazos iustirebis xraxnebi; samizne; 13 -  
xufi; 14 - ZafTa bade; 15 - metalis firfita; 16 - ZafTa badis samagri xraxnebi 

                                                                          
nax. III.39, b warmodgenilia qanqariseburi, magnitur-optikuri kompensa-

toris  muSaobis sqema, romelic moTavsebulia ZafTa badesa 4 da mafokusire-
beli linzas 1 Soris. kompensatori Sedgeba ori 3 da 5 marTkuTxa prizmisagan 
romelTagan, zeda gamosaxulebas gadascems ZafTa badis 4 sibrtyeSi da amitom 
uZravadaa SeerTebuli samzeri milis korpusTan, xolo qveda,  qanqarasTan, 
Camokidebulia wyvil foladis 2 Zafebze. qanqarisa da prizmebis  SeerTebulia                                                                           

  
.                                            kompensatoriT  3H-2kЛ; 

nax. III.39. Tarazoebiani niveliri. Aa - principialuri sqema; b - geometriuli 
RerZebis urTierTmdebareoba. 1-samzeri mili; 2 – cilindruli Tarazo; 3 – sadgami; 4 –
elevaciuri xraxni; 5-obieqtivi 
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rxevebis CaxSoba xdeba haeris 7 dempferis (germ. "Dämpfer" -rxevebis CamxSobi”, 
,,damamSvidebeli” an ,,amortizatori”)  daxmarebiT. samzeri milis kuTxiT 
daxrisas zeda prizma ixreba masTan erTad igive kuTxiT, maSin roca qveda 
Sebrundeba milis daxris sapirispiro mimarTulebiT, rac iwvevs saviziro 
sxivis gadawevas da is isev horizontalur mdgomareobas ikavebs. 

teqnikur nivelir H-10kЛ-sac (nax. III.39, b) aqvs optikur-meqanikuri kompen-
satori. xelsawyos samzer mils aqvs pirdapiri gamosaxuleba. Nniveliris qveda 
nawilSi moTavsebulia horizontaluri limbi, rac afarToebs mis SesaZle-
blobebs sxvadasxva saxis sainJinro samuSaoebis warmoebisas. 

dReisaTvis ruseTSi H-3k niveliris adgilas uSveben modificirebul 
xelsa-wyos 3H-2KЛ, romelsac aqvs pirdapiri gamosaxuleba da uzrunvelyofs 

gazomvis warmoebas ± 2 mm sizustiT ormagi saniveliro svlis erT kilometrze.  
saniveliro lartyebi. nivelirebisaTvis gamoiyeneba mTliani, dasakeci, 

gasawevi da teleskopuri lartyebi (nax. III.40). maT amzadeben wiwvovani jiSis 
xis gamomSrali masalisagan, plastmasisagan an specialuri duraluminis 
Senadnobebisagan.             

topografiul warmoebaSi Cveulebriv gamoiyeneba teqnikuri nivelireba, 
romlisTvisac gamoiyeneba calmxrivi an ormxrivi mTliani an dasakeci 
lartyebi 10 - milimetrebiani danayofebiT.Oormxrivi lartyebi 3 m sigrZisaa. 

erT mxareze Savi saRebaviT (Savi mxare, ZiriTadi) datanilia santimetrebiani 
danayofebi, maT-gan gamorCeulia 5-da 10-santimetrebiani. warwerebi gakeTebulia 
yovel deci-metrTan. Savi mxaris nuli emTxveva lartyis qusls da danayofebis 
mniSvneloba matulobs qvemodan zemoT.Mmeore mxareze danayofebi datanilia 

wiTeli saRe-baviT (wiTeli mxare), amasTan wiTel mxareze qusls Seesabameba 
4687 mm mTlian da 4468 mm dasakec lartyebze. pirdapirgamosaxulebiani 
nivelirebiT muSaobisaTvis lartyebs amzadeben pirdapiri cifrirebiT da 
gadabrunebuli cifrirebiT im xelsawyoebisaTvis, romlebsac aqvT samzeri mili 
Sebrunebuli gamosaxulebiT. 

saniveliro lartyebis wiTeli mxare gamoiyeneba nivelirebis sisworis 
gasakontroleblad.  

Nnivelirebisas Zalze moxerxebuli aRmoCnda diuralis Senadnobisagan 

damzadebuli teleskopuri lartyebi (nax. III.40. a, 2). nivelirebis adgil-
mdebareobis reliefis sirTulis mixedviT aseTi lartyebis sigrZe SeiZleba 
SevcvaloT 2-dan 4-metramde. 
Nnivelirebisas lartyas ayeneben miwispiramde Casobil paloebze, metalis 
omboxebze an specialur bunikebze (nax. III.40. d, e). teqnikuri an ufro dabali 
sizustis nivelirebisas lartya SeiZleba davayenoT nebismier myar wertilebze  

 
nax. III. 40. saniveliro lartyebi: a - mTliani; b - gasawevi; g - dasakeci; d – omboxo da e 
- buniki. v - saniveliro lartyis gamosaxuleba niveliris samzer milSi-anaTvali 1536 mm;  



 58 
 

 
(riyis qva, xis fesvebi da kunZebi, qvebi, da sxva). 

niveliris lartyas ayeneben Sveulad masze mimagrebuli wriuli Tarazos 
daxmarebiT, romlis RerZebis paralelurobas samuSaos dawyebis win amowmeben 
Sveulis daxmarebiT. Tu lartyas Tarazo ara aqvs 1500 mm naklebi anaTvlebisas 
mas Sveul mdgomareobas aZleven TvaldaTval, xolo 1500 mm-ze meti anaTvle-
bisas lartyas nela Searyeven win da ukan Sveuli xazis mimarT, amasTan 
anaTvlis minimaluri mniSvneloba iqneba lartyis Sveuli mdgomareobis 
Sesabamisi da is SeaqvT nivelirebis savele JurnalSi. 

Llazeruli nivelirebi. bolo wlebSi  topo-geodeziur warmoebaSi gamoye-
neba pova lazerulma nivelirebma, romlis muSaobis principi dafuZnebulia 
lazeris _ xilvadi diapazonis sinaTlis wyaroebis optikuri kvanturi 

generatorebis (okg) gamoyenebaze, romelic dafuZnebulia atomebisa da 
molekulebis iZulebiT gamosxivebaze. lazerul nivelirebSi avtomatizaciis 
SesaZleblobebi emyareba xelsawyos mier warmosaxviTi xazis an sibrtyis 
Seqmnas. maTi gadakveTisas vertikalur lartyasTan gamoanaTebs sinaTlis 
lazeruli laqa an horizontaluri sinaTlis sxivi, romlisganac aiTvlian 
aRmatebas. am mizniT gamoiyeneba sinaTlis nakadis vizualuri an foto-
eleqtronuli indikacia. erT lazerul nivelirs erTdroulad SeuZlia 
ramdenime lartyis momsaxureba.  

Yyvela lazeruli niveliri sam did jgufad iyofa:  
1) cilindruli TarazoTi gamomsxiveblis korpusTan an niveliris samzer 

milze, romelTanac magrdeba lazeruli gamomsxivebeli; 

2) TviTdayenebis lazeruli sxiviT (magaliTad,  niveliri kompensatoriTa 
da lazeruli wamosacobiT); 

3) mbrunavi lazeruli sxiviT, romelic sivrceSi xedviT sayrden horizon-
talur sibrtyeebs qmnis; 

rusuli warmoebis lazeruli niveliri ″Лимка-Горизонт″ (nax. III.41) 

teqnikuri maxasiaTeblebi (cxr. III.5), Cveulebrivi optikuri niveliris sqemiTaa 
Sesrulebuli, rac masTan muSaobas SeCveulsa da gasagebs xdis. A  

igive maCveneblebiT xasiaTdeba, niveliri ″Лимка-Горизонт″-is lazeruli 

wamosacobi ″Лимка-ЛВН″, romelic uzrunvelyofs seriuli optikuri niveliris 

2Н-3Л (nax. III.41, b) muSaobas lazeruli xelsawyos reJimSi. 

rotaciuli lazeruli nieliri GRL 150 HV Set Professional (nax. III.41, g) 
gamoirCeva momsaxurebis simartiviT, romelic uzrunvelyofilia erTRilakiani 
marTviTa da intuiciurad gasagebi displeiT. 

germanuli warmoebisLlazeruli rotaciuli niveliri GRL 150 HV H (nax. III. 
.41, g) gankuTvnilia amaRlebis gansasazRvravad, sivrceSi xedviTi sayrdeni 
vertikaluri da horizontaluri sibrtyeebis Sesaqmnelad. xelsawyo asxivebs 
wiTel lazerul sxivs ori urTierTmarTobuli mimarTulebiT. erT-erTi 
lazeruli sxivi, brunvis Sedegad, qmnis xedviT marTobul xazs. xelsawyo 
gamoiyeneba sxvadasxva saxis geodeziuri samuSaoebis Sesrulebisas. 

 
                                                                     cxr. III.5 

NN niveliris 
dasaxeleba 

lazeruli sxivis 
proeqciis manZili 
gamosxivebis foto-
eleqtronuli 
mimRebis gareSe (m) 

Llazeru-
li laqis 
diametri 
(mm) 

horizont-
ze dayva-
nis  
sizuste 

samuSao 
temperaturis 
diapazoni 

xelsa
wyos 
masa 
kg 

1 ″Лимка-
Горизонт″ 

 100  10  20″   20°-dan+40°C-mde 
 

1  

2 HЛ30 100 5 30″(±2mm 15 
m-ze) 

-20°C-dan+50°C-
de 

 

3 GRL 150 HV 150  
 

5 
 

0,1mm -10 – +50 °C  
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nax. III. 41. lazeruli nivelirbi a) ″Лимка-Горизонт″-i; b)  seriuli optikuri 2Н-3Л 
lazeruli wamosacobiT   ″ Лимка-ЛВН″;  g) rotaciuli GRL 150 HV Set Professional 

±  
Eeleqtronuli nivelirebi.Eeleqtronuli (koduri) nivelirebis gamoCenam 

SesaZlebeli gaxada saniveliro smuSaoebis procesis sruli 
avtomatizacia. Kkoduri nivelirebi warmo-
adgenen optikuri xelawyos – speciali-
zebuli mini-kompiuterisa da specialuri, 
anaTvlis avtomatizirebulad asaRebi ko-
direbuldanayofiani ormxrivi lartyis 
kombinacias. 

maRali sizustis geodeziuri samuSa-
oebis warmoebis praqtikaSi farTo gamoye-

neba pova ″Carl Zeiss″ (germania) firmis pre-    
  a             b                    ciziulma nivelirma RENI 002A  (nax.III.42, a)      

nax. III. 42, a) ″Carl Zeiss″-is (germania)    niveliri gamiznulia I da II klasis sizus- 
firmis preciziuli eleqtronuli         tis nivelirebis Sesasruleblad. mas aseve 
niveliri RENI 002A. b) " Topcop"–is       gamoiyeneben sxvadasxva saxis sapasuxismge-
(iaponia)  firmis zusti eleqtronuli   blo sainJinro samuSoebis Sesrulebisas 
 niveliri DL-102c.                     da mecnierebasa da teqnikaSi rigi gamoye- 
                                  nebiTi amocanebis gadasawyvetad.  

sadgurze samuSaos asruleben Semdegi TanmimdevrobiT: niveliris or sani-                                 
veliro wertils Soris mrgvali Tarazos daxmarebiT daayenebis Semdeg mini-
kompiuteris mexsierebaSi SeyavT informacia sawyisi da bolo reperebis simaR-
leebze, sadgurebis nomrebi da sxva informacia, TanmimdevrobiT mimarTaven sam-
zer mils ukana da wina lartyebze da aWeren klaviSze "anaTvali". sadgurze 

yvela gmoTvlebs da saniveliro qselis gawonasworebas asrulebs specia-
lizebuli mini-kompiuteri specialuri programebis paketis gamoyenebiT. 

 

                                                                cxr. III.6 

 

RENI 002A  nivelirebis avtomatur reJimSi Sesrulebis saSualebas iZleva. 
saviziro sxivis horizontalur mdgomareobaSi dasayeneblad niveliri momarage-
bulia uzustesi kompensatoriT vizirebis xazis horizontze 1"-ze naklebi cdo-
milebiT. anaTvali lartyaze Sedgeba saniveliro lartyaze uxeSi (metrebi, 

N
N 

nivelirebis 
dasaxeleba 

 aniveliro 
svlis saS.kvad. 
cdomileba 1km-
ze 

 

vizirebis 
minimaluri 
manZili 

kompiuteris 
dayenebis saSu-
alo sizuste 
 
  

kompiuteris 
samuSao 
diapazoni 

samuSao tem-
peraturebis 
diapazoni 

1 RENI 002A 
″Carl Zeiss″ 

 ±2mm 1,5 ± 0,05″  ± 10′ 20°C-dan +40° 
C-mde 

2 DL-102C. 
 

±1mm 2-dan 100 
km-mde 

± 0,5″ ± 15′ -20°C-dan 
+50° C-mde 
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deci-metrebi, santimetrebi) da mikrometrul mniSvnelobebisagan (milimetri da 
misi wvliladi), romlis registrireba xdeba eleqtronuli mowyobilobiT. 
miRebuli mniSvnelobebi SeiZleba gadaeces interfeisul portze gavliT gare 
damamaxsovrebel mowyobilobas sabazo kompiuterze Semdgomi avtomatizirebuli 
damuSavebisaTvis.Nniveliri uzrunvelyofs miRebuli informaciis standartul 
disketebze Caweras.  

Tanamedrove mciregabaritian zust nivelirs DL-102C (nax. III.42, b) farTo 
gamoyeneba aqvs:  

_  III  da IV klasebis nivelirebis qselis dagebisas; 
_sapasuxismgeblo sainJinro nagebobebis deformaciaze dakvirvebebisas; 
_samSeneblo-samontaJo samuSaoebis warmoebisas; 
_ topografiuli agegmvebisas; 
_sxvadasxva saxis miwisqveSa da miwiszeda sainJinro samuSaoebis Sesrule-

bisas; 

″Carl Zeiss″-is (germania) firmis preciziuli niveliris RENI 002A da " Topc-
op"–is (iaponia) firmis mciregabaritiani zusti niveliris DL-102C ZiriTadi 
teqnikuri maxasiaTeblebi mocemulia III.6 cxrilSi. 

Nnivelirebis gakontrolebis xerxebi.Ggeometriuli nivelirebisas uxeSi 
Secdomebis gamoricxvisa da SemTxveviTi cdomilebebis gavlenis Sesamcireblad 
aucilebelia Semdegi xerxebidan erT-erTis Sesruleba. 

samuSaos ori niveliriT warmoeba.Nnivelirebas asrulebs ori menivelire. 
Ppirveli afiqsirebs yvela repers, makavSirebel da Sualedur wertilebs, 
xolo meore marto repersa da makavSirebels. calkeuli makavSirebeli 
wertilebis niSnulebs Soris dauSvebeli Seubmelobis aRmoCenisas asruleben 
mesame (sakontrolo) nivelirebas mxolod am wertilebs Soris. nivelirebis 
kontrolis es  erT-erTi yvelaze saimedo xerxi farTod gamoiyeneba sainJinro 
topo-geodeziuri samuSaoebis Sesruleisas. 

Oormagi saniveliro svla. am SemTxvevaSi nivelirebas awarmoeben erTi nive-
liriT, oRond pirdapiri da Sebrunebuli mimarTulebiT. miRebul aRmatebebs 
adareben erTmaneTs, xolo gansxvavebas - mocemuli klasis nivelirebisaTvis 
dasaSveb cdomilebas. nivelirebisa da kontrolis es xerxi ufro xSirad 
gamoiyeneba trasirebis xazis saxelmwifo saniveliro qselis punqtebTan 
misabmelad. 

Sekruli saniveliro svla. gamoiyeneba topografiuli agegmvebisaTvis Sek-
ruli Teodolituri svlebis _ poligonebis saxis sagegmo-simaRluri qselis 
Sesaqmnelad. am SemTxvevaSi kontrols warmoadgens damakavSirebel wertilebs 
Soris aRmatebebis algebrauli jami, romelic Teoriulad nulis toli unda 
iyos. es xerxi ver iZleva cdomilebis calkeul rgolebSi dafiqsiebis saSu-
alebas, magram gamoirCeva drois biujetis mniSvnelovani ekonomiiT. 

saniveliro svla saxelmwifo saniveliro qselis reperebsa da markebs 
Soris.  radganac am punqtebis simaRleebi yovelTvis cnobilia ufro maRali 
klasis nivelirebis Sedegebisagan, maT adareben sakuTari nivelirebis Sedegebs. 
dasaSvebi Seubmelobis SemTxvevaSi maT proporciulad anawileben Sebrunebuli 
niSniT saniveliro svlis mxareebs Soris. aseTi tipis svlebs xSirad iyeneben 
Ria saniveliro svlis gatarebisas. es xerxic ver iZleva sxvadasxva niSnis 
mqone aRmatebebSi toli Secdomebis aRmoCenis saSualebas. 

calkeuli saniveliro svlebi damatebiTi sakontrolo wertilebiT 
zogjer aseve gamoiyeneba, roca damakavSirebeli wertilebis niSnulebi 
SesaZlebelia miviRoT orjer, mezobeli sadgurebidan nivelirebisas, rac iqneba 
nivelirebis kontroli.  

 nivelirebis Semowmebebi da iustireba.Nniveliris gamoyenebiT savele samu-
Saoebis dawyebis win xelsawyo unda SevamowmoT da aucileblobis SemTxvevaSi 
Cautardes ustireba. 

 H-3, 2H-3Л, 3H-2kЛ da Н-10 nivelirebi unda akmayofilebdnen Semdeg pirobebs: 
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1. niveliris Stativisa da  sadgamis Tavi mdgradi unda iyos. Semowmebas 
asruleben ise, rogorc Teodolitisas (ix. III.2..2)  

2. mrgvali Tarazos RerZi niveliris brunvis RerZis paraleluri unda 
iyos.Aam Semowmebis Sesasruleblad amwevi xraxnebis daxmarebiT mrgvali 
Tarazos buStula moyavT Sua adgilas (Tarazos kolofis sarkeze datanili 

wris centrSi) da samzer mils Semoatrialeben Tavisi RerZis garSemo 180°. 
amasTan, Tu mrgvali Tarazos buStula darCeba centrSi, maSin piroba Sesrule-
bulia. Tu buStula gadainacvlebs, maSin mrgvali Tarazos Semasworebeli 
xraxnebis daxmarebiT isev unda iqnas dabrunebuli gadawevis rkalis naxevariT. 
Semowmebas imeoreben manam, sanam samzeri milis Semobrunebisas buStula 
centrSi ar darCeba.    

3. ZafTa badis horizontaluri Zafi marTobuli unda iyos xelsawyos 
brunvis RerZis.Aam pirobis Sesasruleblad niveliridan 20-30 metris moSorebiT 
ayeneben lartyas. samzer mils mimarTaven ise, rom lartyis gamosaxuleba 
ganTavsdes misi xedvis velis ganapiras da iReben anaTvals ZafTa badis hori-
zontaluri ZafiT. Semdeg mils mimmarTveli xraxniT Semoabruneben ise, rom 
lartyis gamosaxuleba aRmoCndes milis xedvis saiwinaaRmdego mxares. Tu 
anaTvali ar Seicvala, maSin piroba Sesrulebulia. winaaRmdeg SemTxvevaSi, 
unda moixsnas okuliaris damcavi xufi, moeSvas samzeri milis okuliaruli 
nawilis samagri xraxnebi  da ZafTa badis mobrunebiT xraxnebis WrilSi 
arsebuli lufTis xarjze, aRweven Semowmebis pirobebis Sesrulebas. 

4. samzer milTan cilindrul Tarazoiani nivelirebisaTvis Wogris 
samzeri RerZi Tarazos warmosaxviTi RerZis paraleluri unda iyos (mTavari 
Semowmeba) 

kompensatoriani nivelirebisaTvis PWogris samzeri RerZi horizontaluri 
unda iyos. 

xelsawyos konstruqciisagan damoukideblad mTavari pirobis Sesruleba 
xdeba Semdegnairad: SedarebiT swor zedapirze erTmaneTisagan daaxloebiT 50-
70m-Si myarad ayeneben or A da B wertils da asruleben ormag nivelirebas "win" 

(nax. III.43, a). xelsawyos i simaRlis meti sizustiT gansazRvris mizniT samzer 
milSi lartyis mkafio gamosaxulebis uzrunvelsayofad mizanSewonilia 
xelsawyo davayenoT wertilze dayenebuli lartyidan 2-3 m moSorebiT, anu 

anaTvlebs iReben nivelirebis mkveTrad gansxvavebuli mxrebisas (nax. III.43, b).  
               a         b 

                    

                           
nax. III. 43. samzeri milis damzirebis RerZisa da cilindruli Tarazos RerZis parale-
lurobis (mTavari pirobis) Semowmeba: a) ormagi nivelirebiT, xerxiT "win". b) ormagi 
nivelirebiT, mkveTrad gansxvavebuli mxrebisas  
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xelsawyos dgomis pirvel wertilze izomeba misi simaRle i 1 an iReben 

anaTvals axlos da Sors mdgom lartyebze:  a 1 = i 1  da b 1 . Semdeg xelsawyo 

gadaaqvT meore sadgurze da imeoreben igive proceduras, romlis Sedegad 

Rebuloben  i 2  an a 2 = i 2  da b 2  mniSvnelobebs.  
Tu milis damzirebis RerZisa da cilindruli Tarazos RerZis paralelurobis 

piroba (an damzirebis RerZis horizontaluroba) Sesrulebulia, maSin 

lartyaze swori anaTvlebi Sesabamisad toli iqneboda b ′ 1da    b′ 2 , am pirobis 
Seusruleblobisas orive anaTvals eqneba erTi da igive cdomileba x. amasTan 
zuti anaTvlebi Seadgenen: 

                                    b′ 1  = b1  -  x          b′ 2  = b 2  - x                                                III. 20                                                                                       
amaRlebis gansazRvrisaTvis (nax. 43) SeiZleba davweroT ori gamosaxuleba: 

                                      h = i 1  - b′ 1   = i 1  - b 1  + x                                                           
da                                                                                                                                                                                                                               

                      h =b′ 2  - i 2  = b 2  - x - i 2                                                                            III.21                                     
          III.21 gantolebaTa marjvena mxareebis gatolebis Sedegad miviRebT:  

                                 i
1

 - b
1

 + x = b 2  - x - i 2  

gamoviTvaloT x cdomilebis mniSvneloba                

                                                x = −
+
2

21 bb
2

21 ii +
                                                               III.22              

teqnikuri nivelirebisaTvis x cdomilebis mniSvneloba ar unda aRemate-

bodes x≤±4mm. pirobis Seusruleblobisas niveliri saWiroebs iustirebas. 
x cdomilebis gansazRvris Semdeg gamoiTvlian A wertilze dayenebul 

lartyaze swori anaTvalis mniSvnelobas b′ 2  = b 2  – x, da, elevaciuri xraxnis 

daxmarebiT, ZafTa gadakveTas SeuTavseben am anaTvals. amasTan, cilindruli 
Tarazos buStula daSordeba kontaqtur mdgomareobas. Tarazos Semasworebeli 

xraxnebis moZraobiT moyavT buStula ampulis SuaSi (kontaqturi mdgomareoba). 
Sesworebas imeoreben cdomilebis saboloo gasworebamde. 

Kkompensatoriani nivelirebisaTvis iustirebas asruleben ZafTa badis Se-

sasworebeli xraxnebis meSveobiT b′2 anaTvlis swori mniSvnelobis miRebamde. 

 
III.3.5.Nsaniveliro trasis dakvalva 

 
saavtomobilo da rkinisgzebis mSenebloba, melioraciuli samuSaoebis 

Sesruleba, sxvadasxva saxis hidrologiuri da geomorfologiuri kvleva-Zieba 
da sxva moiTxovs nivelirebis Catarebas nagebobebis an maTi saproeqto 
mimarTulebis gaswvriv. msgavsi samuSaoebis Sesrulebisas xdeba adgil-
mdebareobis reliefis cvlilebisa da maxasiaTebeli wertilebis simaRlis 
dadgena, SemdgomSi momavali nagebobis RerZze grZivi profilis SedgeniT.  

trasis nivelirebisas sruldeba Semdegi saxis samuSaoebi: 
1. piketaJis daniSnva; 2. nivelirebis savele procesi; 3. kameraluri samu-

Saoebi (saniveliro Jurnalis damuSaveba, piketebis, sapliuso wertilebisa da 

ganivebis niSnulebis gamoTvla); 4. grafikuli samuSaoebi (profilis ageba).  
   piketaJis daniSvnis win nivelirebis xazis moxvevis wertilebSi sasur-

velia davayenoT sarebi, romlebic SemdegSi dagvexmareba xazis swori monakve-
Tebis daniSvnaSi. trasis sawyis wertilSi miwis doneze asoben sawyisi piketis 
aRmniSvnel xis paloebs. danarCeni piketebis daniSvna xdeba sigrZis gasazomi 

xelsawyoebis daxmarebiT.Ppiketebs niSnaven yovel 100 (iSviaTad 50) m-Si, maT 
gverdiT asoben miwis zedapiridan 15-20 sm simaRlis meore palosac, piketebis 
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nomrebis warweriT (,,darajula’’).Ggarda amisa, paloebs trasis mimarTulebiT 
qanobis Secvlis wertilebzec asoben. maT plus wertilebi ewodeba. plus 
wertilebis mdebareobis gansazRvris mizniT zomaven manZils ukana piketidan da 

aweren Sesabamis ,,darajulaze’’ (mag. PK2+38). saWiroebis SemTxvevaSi sapiketo 

manZilebad SeiZleba miviRoT 20 an 40 metri (magaliTad, qalaqSi). piketaJis 
daniSvnis paralelurad, trasis mimarTulebiT, TeodolitiT izomeba moxvevis 

kuTxeebi (nax. III.44, b), romelTa wveroebi unda davniSnoT xis paloebiT da 

gavukeToT saTanado warwera: (nax. III.44, g) kuTxis nomeri, manZili ukana 

mezobel piketamde da moxvevis kuTxis dasaxeleba (marjvena an marcxena) 
kuTxeebs zomaven teqnikuri TeodolitiT erTi ileTiT. 

           

 
  
 nax. III. 44. profilis saniveliro trasis daniSnva. a - piketebis   damagreba; b - 

trasaze moxvevis kuTxeebis daniSvna  g - moxvevis kuTxis  damagreba                                                                                                                                                           
 
saniveliro xazi gzadagza magrdeba mudmivi wertilebiT _ reperebiT. Tu 

trasis orive mxares reliefi araerTgvarovania, niSnaven mokle ganiv (gaswvrivi, 
trasis marTobulad) xazebs 10-50 m-de.Ddarajulebze aweren piketis nomers; 
warwera ,,marcxniv’’ an ,,marjvniv’’ uCvenebs ganivi piketis mdebareobas trasis 
mimarT da ganiv piketamde manZils trasidan mag. PK 12marj.+25. 

trasis gavlis orive mxares piketaJis daniSvnis paralelurad awarmoeben 

viwro (daaxloebiT 30-40 m) zolis adgilmdebareobis  TvalzomiT agegmvas.  
Yyvela saxis gazomvebis Cawera xdeba sapiketaJo JurnalSi – mili-

metrebiani qaRaldisagan Sedgenil rveulSi. Jurnalis gverdeebis SuaSi 
gamoxazaven nivelirebis trasis RerZs swori xazis saxiT, romelzec aCveneben 
yvela piketebs, sapliuso wertilebsa da ganivebis wertilebs maTi numeraciiT; 
trasis moxvevis kuTxeebs aCveneben pirobiTad. Tvalzomuri agegmvis safuZvelze 
pirobiT topografiul niSnebSi gamoixazeba gzebi, xramebi, mdinareebi, niadag-
mcenareuli safari, sameurneo da kulturis obieqtebi, situaciis sxva 
elementebi (nax.III.45). geometriuli nivelirebis Sedegad Rebuloben piketebisa 
da plus wertilebis niSnulebs.Nnivelirebas awarmoeben Semdegi Tanmim-
devrobiT: nivelirs ayeneben daaxloebiT trasis sagdulSi, piketebs Soris Sua 

adgilas, xolo lartyebs sawyis (svlis mimarTulebiT ukana) da momdevno 

(svlis mimarT wina) piketze. anaTvlebs Rebuloben lartyis orive mxareze. maT 
Soris sxvaoba ar unda aRematebodes 4mm. gamoTvlebis damTavrebis Semdeg ukana 
melartyes agzavnian Tanmimdevrulad plus da ganiv wertilebze. anaTvlebs am 
wertilebze iReben mxolod Sav mxareze. Zlier daqanebuliFferdobebis 
nivelirebis dros  

(nax. III.46), roca piketebis Suaze dayenebuli niveliridan lartyebze 

anaTvlebis aReba ar SeiZleba (sxivi ecema miwaSi pikets qveviT an gadadis 

lartyis Tavze), trasis gaswvriv iniSneba e.w. iqs” (x) wertilebi. piketebs 
Soris aseTi wertilebis raodenobas ferdobis daqaneba gansazRvravs.                

 nivelireba garTulebulia ganivi mimarTulebiT trasis mTagorian adgi-
lebSi gavlisas. samuSaos amartivebs vaterpasis _ ori saniveliro lartyis 
kombinaciis gamoyeneba, roca erTi maTgani cilindruli Tarazos daxmarebiT X 
ganivis horizontalurobas uzrunelyofs, xolo meores ayeneben vertikalurad 

_YmarTobuli Y manZilis misaRebad (nax. III.46). X da Y mniSvnelobebs weren calke, 
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nax. III. 45. sapiketaJo Jurnali    nax.III. 46. saniveliro svlaSi x wertilebis CarTva 

                                                    

cxrilis saxiT da gamoiyeneba ganivi profilebis agebisas (cxr.III.7). ganiv pro-
fils ageben milimetrebian qaRaldze, romelzec gaatareben swor xazs da da-
niSnaven wertils. wertilis marjvena da marcxena mxares masStabSi gadazomaven 
x abscisebs; am wertilebze aRmarTaven marTobebs da imave masStabSi gadazomaven 
y ordinatebs TavianTi niSnis mixedviT. marTobebis boloebis SeerTeba mogvcems 
ganiv profils mocemul wertilze.  

                                                                                                                                               g                         

                          
nax. III. 47. ganivis niSnulebis gansazRvra 
vaterpasis daxmarebiT a) ganivis mdebareoba 
trasaze; b) vaterpasiT muSaobis sqema; g – trasaze 
ganivis mdebareobis sqema                                   

 
savele samuSaoebis damTavrebis Semdeg iwyeben monacemebis kameralur 

damuSavebas. Tu trasis dasawyisSi sayrdeni wertilebis niSnulebi cnobilia 
Seubmelobas angariSoben (III.18)  formuliT. nivelirebis  pirobiTi niSnulidan 
dawyebis SemTxvevaSi ki formuliT                                                

                     f h =Σhpir. - ΣhSebr. 

dasaSveb Seubmelobas gansazRvraven teqnikuri nivelirebisaTvis miRebu-

liT (ix.§ III.3.1). dasaSvebi Seubmelobis SemTxvevaSi mas proporciulad 
anawileben damakavSirebel wertilebs Soris.  

sadgurze sapliuso da ga-                                            cxr. III.7                                                                                       
nivebis wertilebis niSnulebs 
iTvlian xelsawyos horizontis                                                                                                                                                 
xerxiT xh. mocemuli sadguri-
saTvis xh-s mniSvnelobas Rebu- 
loben ukana wertilis absolu- 
turi niSnulisa da masze dayenebuli lartyis Sav mxareze aRebuli anaTvlis                                        
SejamebiT. Semdeg xh-s TanmimdevrobiT akleben plus da ganiv wertilebze 
aRebul anaTvlebs. 

gamoTvlebis Sedegebi gamoiyeneba profilis asagebad.  
                                       

N  
 

ganivis horizontalu-
ri manZilebi (m) 

   

ganivis vertikaluri 
 manZilebi(m) 

 marjvena marcxena marjvena marcxena 

I-I 2,45 2,80 2,73     2,97 
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III.3.6. trigonometriuli nivelirebis principi. Aadgilze vertikaluri 
kuTxeebis gazomva da amaRlebis gansazRvra. trigonometriuli 

nivelirebis sizuste 
 

trigonometriuli nivelireba ewodeba adgilmdebareobis wertilebis sima-
Rleebs Soris sxvaobis (amaRlebis) gazomvisa da maTi simaRleebis dadgenis 
process kuTxmzomi geodeziuri xelsawyos daxrili damzirebis sxivis 
meSveobiT. 

wertilebs Soris aRmatebis gansazRvra 
xdeba im marTkuTxa samkuTxedis amoxsnis 
safuZvelze, romlis kaTetebi wertilis 
donebrivi zedapirisa da B wertilze da- 
Svebuli Sveuli xazis monakveTebiTaa Seqm-

nili, xolo hipotenuza ferdobis xazia. (nax. 
III.48) trigonometriuli nivelirebis  proces-
Si A da B wertilebs Soris Sesabamisi 
xelsawyoebis daxmarebiT adgilze izomeba  
manZili da daxris γ kuTxe.Aase magaliTad, 
Tu A wertilze davayenebT Teodolits, xo-    nax. III. 48. trigonometriuli  nive- 

lo B -ze lartyas,  maSin erTdroulad Sesa -   lirebis principialuri    sqema                                                        
Zlebeli iqneba orive sididis gansazRvra, 
roca manZili izomeba meqanikuri xelsawyoTi (mag. bafTa) an SuqmanZilmzomebiT 
S=Scosγ  da aRmateba gamoiTvleba formuliT  

                                  h = S.tg γ                                                                 III.23 
im SemTxvevaSi, roca wertilebs Soris manZili optikuri manZilmzomiT 

izomeba da lartya B wertilze vertikaluradaa dayenebuli manZilmzomiT 
gazomili manZilis  (III.3) mniSvnelobis (III.23) formulaSi CasmiT miviRebT 

                                          h=
2
1 s′sin2γ                                                                         III.24  

 horizontis xazTan mimarTebis mixedviT daxris kuTxeebi SeiZleba iyos 
dadebiTi an uaryofiTi. TedolitiT vertikaluri kuTxis gazomva Semdegi Tan-
mimdevrobiT xorcieldeba: xelsawyos daayeneben  A  wertilze da moyavT muSa 

mdgomareobaSi. γ kuTxis gasazomad Wogris samzer mils mimarTaven B wertilze 
dayenebuli lartyisken da ZafTa badis jvaredinas umizneben xelsawyos i 
simaRleze. anaTvlis aRebis win vertikalur wresTan arsebuli cilindruli 
Tarazos buStula mimarTveli xraxnis moqmedebiT moyavT Sua adgilas. 
anaTvlebs iReben orjer, vertikaluri wris marjvena da marcxena 

mdgomareobisas. γ kuTxe gamoiT-vleba formuliT γ = (marj.w. – marcx. w.)/2 
im SemTxvevaSi Tu limbis 0° _ 180° da amTvleli meqanizmis diametrebi 

erTmaneTs emTxveva, damzirebis RerZs ki horizontaluri mdgomareoba ukavia,  
vertikalur wredTan mdebare cilindruli Tarazos buStulis nulpunqtSi yof-
nisas anaTvali vertikalur wredze nulis toli unda iyos, Tumca praqtikaSi es 
piroba yovelTvis ar sruldeba. anaTvals vertikalur wreze, roca Wogri 

horizontalur mdgomareobaSia nul-adgili (na) ewodeba.Mmisi mniSvnelobis 

dadgena SesaZlebelia erTi da igive wertilis vertikaluri wris orive 
mdgomareobidan dakvirvebis Sedegad, formuliT  

                         na=(marj.w+marc.w+180°)/2                          III.25                                       
praqtikaSi, topogeodeziuri samuSaoebis dawyebis win, nul-adgili unda 

gaswordes. amisaTvis moSorebul saganze marjvena da marcxena wredis mdgoma-

reobidan dakvirvebiT gamoiTvlian na. 0°-gan gansxvavebuli mniSvnelobis miRebi-
sas vertikaluri wredis alidadis mimmarTveli mowyobilobiT daayeneben gamo-

Tvlili daxris γ kuTxis Sesabamis anaTvals. na - dan gadanacvlebul buStu-
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las, Semasworebeli xraxnebis moqmedebiT, adgilze abruneben. TeodolitebSi 
nulis adgilas aqvs TviTdayenebadi optikuri kompensatori, romelic 
aTavisuflebs damkvirvebels vertikalur wredze anaTvlis aRebis win Tarazos 
nulis adgilas dayenebisagan. 

Kkompensatorma unda uzrunvelyos anaTvlis ucvleloba Teodolitis ve-

rtikaluri RerZis 3′ gadaxrisas. Aam pirobis Sesamowmeblad Teodolits 
ayeneben Ria moedanze ise, rom ori amwevi xraxnis SemaerTebeli xazi 
damzirebis xazis marTobuli iyos. umizneben moSorebul sagans da xelsawyos 
horizontalur mdgomareobaSi moyvanis Semdeg iReben anaTvals vertikalur 

wredze.Mmesame amwevi xraxnis 3-4 moZraobiT aweven (daweven) samzer mils. 
xelaxla daumizneben imave wertils da iReben anaTvls. Semowmebas imeoreben 
amwevi xraxnebis yvela wyvilze.  

wyvil anaTvlebs Soris gansxvaveba ar unda aRematebodes 0,1′, meti gan-
sxvavebisas xelsawyos asworeben saxelosnoSi. 

 Tu xelsawyos i da vizirebis υ simaRleebi gansxvavdebian, dgomis A da  
dakvirvebis B wertilebs Soris amaRleba (nax. III. 48) gamoiTvleba trigonomet-
riuli nivelirebis formuliT: 

                                          h=stgγ+i-v+f                                        III.26                                                                                                        
sadac s  A da B wertilebs Soris horizontaluri qveddebulia, xolo f 

Sesworebaa dedamiwis simrudeze da refraqciaze.  
 dedamiwis simrudeze da refraqciaze Sesworebas 300 m-ze da ufro meti 

manZilebisaTvis Rebuloben cxrilebidan. Tu formulaSi (III.26) gamoyenebulia 

Teodolitis manZilmzomiT gansazRvruli manZili S′ maSin miviRebT 

                     h=
2
1  S′sin2γ+ i-v+f                                                 III.27 

daxris kuTxis gazomvisas xSirad mosaxerxebelia damzireba lartyaze 
insrumentis simaRlis Sesabamis doneze moxdes (i = v). am SemTxvevaSi formulebi 

(III.26) da (III.27) Semdeg saxes miiReben    h = S.tgγ+f, h=
2
1  S′ sin2γ+f 

erTmaneTisagan mniSvnelovani manZiliT daSorebul wertilebs Soris amaR-
lebis gansazRvra SesaZlebelia e.w. simaRluri svlebis dagebiT. am SemTxvevaSi 
svlis wertilebs Soris trigonometriul nivelirebas awarmoeben Tanmimdevro-
biT. kontrolisaTvis da sizustis amaRlebis mizniT gazomvebs awarmoeben pir-
dapiri da Sebrunebuli mimarTulebiT. amasTan, miRebul aRmatebebs Soris dasa-
Svebi gansxvaveba absolituri mniSvnelobiT ar unda aRematebodes 0,04m svlis 
100 m-ze. gazomili aRmatebebis saboloo Sedegad Rebuloben maTi absoluturi 
mniSvnelobebis saSualo ariTmetikuls pirdapiri amaRlebis niSniT. 
trigonometriuli nivelirebis sizustis Sefaseba svlis SeubmelobiT xdeba. 

svlis Σh amaRlebaTa jamSi f h  Seubmelobas gamoiTvlian formuliT  fh=Σh- 
 (Hb-Hs), sadac Hb da Hs - Sesabamisad svlis bolo da sawyisi wertilebis simaR-

leebia. dasaSveb Seubmelobas gansazRvraven formuliT f h das = 0,04S√n sm, sadac 
S – xazis saSualo sigrZea aseul metrebSi. 

dasaSveb Seubmelobas anawileben yvela amaRlebebze, Sebrunebuli niSniT, 
xazebis sigrZis proporciulad. 

 
III.3.7.Bbarometruli nivelireba _ principi, xelsawyoebi da 

maTTan muSaobis meTodika; MmiRebuli Sedegebis sizuste 
 

geografiuli kvlevaZiebisas, aseve mTiani da maRalmTiani adgilebis 
reliefis agegmvisas simaRlis gansazRvris procesi SesaZlebelia davaCqaroT 
barometruli nivelirebis xerxiT. 
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barometruli nivelireba dafuZnebulia b. Ppaskalis (1623-1662w.w. frangi 
mecnieri, maTematikosi da fizikosi) mier 1647w. haeris wnevasa da zRvis donidan 
wertilis simaRles Soris dadgenil kavSirze.Aatmosferul wnevas zomaven ba-
rometriT (berZ.Bbaros-simZime da metreo-vzomav) da srul barometrul formulaSi 
miRebul monacemTan erTad SeyavT Sesworebebi haeris temperaturaze, sinotivesa 
da Tavisufali vardnis aCqarebaze. 

barometruli nivelirebisas sargebloben babines Semoklebuli 
formuliT 

                                          h=16000(1+0,004
21

2121 )
2 BB

BBtt
+
−+

                               III.28 

sadacBB1  da B 2 - wnevaa 1 da 2 wertilebze, xolo t 1 da t 2
 _ Sesabamisad 

haeris temperatura.  
Bbabines formuliT Sedgenilia simaRleTa baruli muxlebis cxrilebi 

tsaS = (t 1 +t 2 )/2  BsaS = (B1 +B 2 )/2 argumentebis mixedviT. maSin aRmatebis 

gansazRvris formula Semdeg martiv saxemde daiyvaneba 
                                           h=B(B 1 - B 2 )∆ h,                                                            III.29 
sadac ∆ h baruli muxlia 
atmosferul wnevas zomaven zambarebiani barometriT, romelmac aneroid-

dis (usiTxo) saxeli miiRo (nax. III.48). rusuli warmoebis barometr-aneroidi 

БАММ wnevis gazomvas uzrunvelyofs 0,2-0,3 mm vc.svt. gamoiyeneba aseve zamba-
riani mikrobarometri MБHП. 

barometr-aneroidis Cveneba gansxvavdeba vercxliswylis barometris Cve-
nebisagan. amitom misi am ukanasknelis Cvenebaze dasayvanad yovel wertilze Se-

satania sami Sesworeba: skalis ∆hs, temperaturis ∆h t  da damatebiTi ∆A 0 . wnevas 
gamoiTvlian formuliT 

                                             B=A+∆Ask +∆A t +∆A 0                                                            III.30 
temperaturul Sesworebas ∆A t -s gamoiTvlian formuliT  

∆A t =bt a , 
sadac b temperaturuli koeficientia, aneroidis 1°C-ze  Sesworeba, t a - 

    xelsawyos temperatura. 
 

  
 
nax. III. 49. barometri-aneroidi a – saerTo saxe. Bb – ZiriTadi nawilebi 
1 – membrana - metalis daxuruli yuTi talRiseburi (gofrirebuli) zedapiriT; 

2 – foladis zambara; 3 – gadamcemi meqanizmi; 4 – isari maCvenebuli. 
  

Sesworeba ∆Ask SeaqvT skalis arawrfivobaze. damatebiTi Sesworeba ∆A 0  
warmoiSoba: _ temperaturuli da skalis Sesworebis arazusti angariSis, 
xelsawyos meqanikur cdomilebaTa arsebobisa da nulis erTgvar gadawevaze.Aam 
Seswo-rebas gansazRvraven svlis gatarebis win da damTavrebisas. skalur da 
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temperaturul Sesworebisas gansazRvraven specialur baro- da TermokamerebSi 
samuSaoTa sezonis dawyebis win da Caweren xelsawyos pasportSi. 

miznisagan damokidebulebiT barometruli nivelireba SeiZleba Cava-
taroT Semdegi saxiT: sainJinro saqmeSi da sxvadasxva gamokvlevebSi ZiriTadad 
gamoiyeneba barometruli nivelireba marSrutebad. calkeuli farTobebis Tval-
zomuri aegmvisas xSirad gamoiyeneba am farTobis droebiTi sadgurze day-
rdnobiT an mis gareSe barometruli nivelireba Sekruli svlebis saxiT, moZrav 
sadgurebze da sxva. xerxis SerCeva damokidebulia agreTve samuSaos 
moculobaze, sizusteze, dakvirvebis raodenobaze da arsebul xelsawyoebze. 

svlebis xerxi droebiTi barometruli sadguris gareSe. damkvirvebeli 
TanmimdevrobiT Semoivlis yvela wertils, gazomavs maTze wnevasa da tempe-
raturas, Caiwers dros da brundeba sawyis wertilze, sadac xelaxla akeTebs 
dakvirvebebs. sawyis wertilze svlis dasawyissa da bolos dafiqsirebuli wne-
vaTa sxvaoba warmoadgens Seubmelobas _ atmosferuli wnevis dReRamuri svlisa 
da xelsawyos cdomilebaTa Sedegs. Seubmelobas anawileben dakvirvebaze daxar-
juli drois proporciulad. es xerxi saSualebas iZleva simaRle 2-2,5 m sizus-
tiT ganisazRvros.  

sadgurze samuSaos Catarebis Tanmimdevroba. wnevis gazomvis win Ria ane-
roidiT xelSi wertilze dgebian 4-5 wuTi.Aam drois ganmavlobaSi is iRebs gar-
Semo haeris temperaturasa da wnevas. aneroidis temperaturas gansazvraven misi 
TermometriT; anaTvlis aRebis win akakuneben minis saxuravis centrze raTa isa-
rma gadalaxos inercia. aneroidi ukaviaT mkerdis doneze da anaTvlis 3-4 - jer 
aRebis Semdeg zomaven mis simaRles dedamiwis zedapiridan, gamoiTvlian saSua-
los da afiqsireben dros. haeris temperaturis gazomvis win Termometr-praSas 
2-3 wuTis ganmavlobaSi amoZraveben TavzeviT. wnevis, drois, haerisa da baro-
metris temperaturis maCveneblebi SeaqvT barometruli nivelirebis JurnalSi. 

Jurnalis damuSavebas iwyeben yoveli sadgurisaTvis aneroidis maCveneb-

lis vercxliswylis barometris maCvenebelze dayvaniT (III.30 formuliT). Semdeg 
gamoiTvlian pirvel sadgurze wnevis cvlilebas samuSaos dawyebasa da damTav-
rebas Soris; adgenen Sesworebebs sxva wertilebze gamoTvlili wnevis mniSvne-
lobebisaTvis, svlis mimarTulebiT moZraobis drois proporciulad. svlis 
mezobel wertilebs Soris saSualo temperaturisa da wnevis gansazRvris 
Semdeg cxrilebidan amoiweren baruli muxlebis mniSvnelobebs; iTvlian 

aRmatebebs mezobel sadgurebs Soris (III.29) formuliT da gansazRvraven 
wertlebis niSnulebs. 

Bbarometruli nivelirebis sizuste damokidebulia xelsawyos tipze, 
atmosferos wonasworobaze, nivelirebis xerxze da sxva mizezebze. 

 

III.3.8. nivelirebis sxva saxeebi 

           aeroradionivelireba. adgilmdebareobis wertilebis simaRlis 
gansazRv-ris xerxs safreni aparatdan dedamiwis zedapiramde da ukan 
radiotalRebis gavrcelebis drois gazomvis safuZvelze aeroradionivelireba 
ewodeba. aero-radionivelireba sruldeba frenis simaRlis radiosimaRlemzomis 
daxmarebiT da TviTmfrinavis statoskopiT _ diferencialuri barometrebiT 
gazomili sawyisi izobaruli zedapiridan (Tanabari atmosfruli wnevis 

zedapiri), romelic realur atmosferoSi aramyaria (nax. III.49). amitom 
aucilebelia izobaruli zedapiris horizontisadmi daxris mxedvelobaSi 
miReba. gansasazRvravi wertilis amaRleba sayrdenis mimarT toli iqneba: 

                                        iiii AAAh σδ ++−= ,
0 , 

sadac A 0  da iA - frenis simaRlea sawyisi da gansasazRvravi wertilebidan, iA′δ  

frenis simaRlis cvlileba izobaruli zedapiris mimarT, iσ -Sesworeba hori-

zontis mimarT izobaruli zedapiris daxraze. saZebniwertilebis niSnulebi 

toli iqneba H i = H 0 + h i , sadac H 0 -sawyisi wertilis absoluturi  niSnulia.          
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radiosimaRlemzomi.Mmfrinavi aparatis frenis simaRlis damdgeni xelsawyoa, 
radiotalRis gamosxivebisa da xelsawyos mier 
misi qvemdebare zedapiridan arekvlis miRebis 
momentebs Soris drois gansazRvris safuZ-
velze. radio-simaRlemzomebi SeiZleba iyos 
gamosxivebuli radiotalRebis sixSiruli da 
impulsuri modulaciis. impulsuri modula-
ciis simaRlemzomebi gamoiyeneba ZiriTadad 
aero-fotogadaRebebisas. am xelsawyoTi frenis 
sima-Rlis gansazRvris saSualo cdomileba 

tolia ±1,5_2,0 m, lazeruliT ki ±0,5_1,0 m. 
 

nax. III. 50. aeroradionivelirebis principi    
 
 kiTxvebi III Tavis gameorebisaTvis 
 

1. CamoTvaleT topo-geodeziuri gazomvebis uSualo obieqtebi; 
2. ras niSnavs xazis sigrZis gazomva?  
3. ra aris xazis dasarva? aRwereT sagdulTan TandaTanobiT miaxloebis meTodi; 
4. ra xelsawyoebiT  izomeba adgilze xazis sigrZe?  
5. ras ewodeba sazomi xelsawyoebis komparireba? 
6. romeli formuliT gansazRvraven Ggasazomi xazis sigrZes? 
7. rogor moviyvanoTDdaxrili xazi horizontze? ra arisEeklimetri? 
8. ra aris xazis horizontisadmi daxris Sesworeba? 
9. rogoria optikuri manZilmzomis moqmedebis principi? 
10. axseniT SuqmanZilmzomebisa da radiomanZilmzomebis muSaobis principi; 
11. razea damokidebuli xazebis gazomvis Sedegebis sizuste? 
12. ras ewodeba horizontaluri kuTxe? 
13. romelia horizontaluri kuTxeebis gasazomi Tanamedrove xelsawyo?; moaxdineT maTi 

klasifikacia; 
14. CamoTvaleT da naxazze aCveneT Teodolitis ZiriTadi nawilebi; 
15. rogoraa mowyobili TeodolitebSi kuTxmzomi wre – limbi da amTvleli meqanizmi? 
16. ra saxis Tarazoebi gamoiyeneba TeodolitebSi? axseniT maTi daniSnuleba da moqmedebis 

principi; 
17. ra aris busoli-orientiris daniSnuleba? 
18. romelia Teodolitis ZiriTadi RerZebi? ra geometriul pirobebs unda akmayofilebdes 

Teodoliti? rogor movaxdinoT maTi Semowmeba?  
19. mokled  daaxasiaTeT lazeruli, koduri, giro- da cifruli Teodolitebi, axseniT 

maTi muSaobis principi da SesaZleblobebi; 
20. rogor moviyvanoT Teodoliti muSa mdgomareobaSi? 
21. aRwereT horizontaluri kuTxeebis gazomvis ileTebis xerxi;  
22. gansazRvreT nivelirebis arsi; 
23. daasaxeleT nivelirebis ZiriTadi meTodebi; 
24. axseniT geometriuli nivelirebis arsi da aCveneT is sqematurad; 
25. ra iZleva nivelirebisas pirobiT donebriv zedapirs? 
26. ra aris aRmateba? romeli formuliT angariSoben mas? 
27. geometriuli nivelirebis romeli xerxebi iciT? moaxdineT maTi SedarebiTi 
daxasiaTeba; 
28. ras ewodeba xelsawyos horizonti? 
29. naxazze aCveneT dedamiwis simrudisa da refraqciis gavlena lartyaze aRebul 
anaTvalze. gamoiyvaneT formula; 
30. ra Sedis niveliris kompleqtSi? 
31. CamoTvaleT niveliris ZiriTadi nawilebi da gansazRvreT maTi funqciebi; 
32. moaxdineT nivelirebis klasifikacia; moiyvaneT maTi mokle daxasiaTeba; 
33. aRwereT romelime Tanamedrove niveliri. Nnaxazze aCveneT misi samzeri milis 
xedvis veli; 
34. naxazze aCveneT niveliris ZiriTadi RerZebi; CamoTvaleT is geometriuli 
pirobebi, romelsac unda akmayofilebdes niveliri; 
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35. rogor movaxdinoT niveliris Semowmeba? aCveneT naxazi; 
36. axseniT kompensatoriani niveliris muSaobis principi; 
37. daaxasiaTeT martivi da rTuli nivelirebis saxeebi; 
38. ras ewodeba damakavSirebeli da @„iqs“ (x)@wertilebi? 
39. romeli formuliT gamoiTvlian svlaSi aRmatebaTa jamsa da bolo wertilis 
niSnuls?  
40. ras ewodeba gaxsnili da Sekruli saniveliro svlebi? 
41. aRwereT samuSaoTa Tanmimdevroba sadgurze; rogor vawarmooT Jurnali? 
42. rogor gamoviTvaloT Seubmeloba Sekrul da gaxsnil saniveliro svlebSi? 
rogor xdeba misi ganawileba? 
43. risTvis gamoiyeneba profilis grZivi nivelireba da ra saxis samuSaoebi 
sruldeba am dros? rogor xdeba piketaJis dakvalva da damagreba?  
44. rogor xdeba ganivi profilebis dakvalva adgilze? 
45. rogor xdeba sapiketaJo Jurnalis warmoeba? moiyvaneT magaliTi; 
46. ganmarteT trigonometriuli nivelirebis arsi; SedgineT naxazi; 
47. rogor gamoviangariSoT amaRleba Tu manZili A da B wertilebs Soris gazomilia 
bafTiT? optikuri manZilmzomiT? 
48. ras ewodeba Teodolitis vertikaluri wris nuladgili? rogor xdeba misi 
Sesworeba? 
49. romeli formuliT xdeba wertilebs Soris aRmatebis gansazRvra? ras ewodeba 
refraqcia? 
50. rogor unda gamoviTvaloT Seubmeloba simaRlur svlaSi? 
51. ganmarteT barometruli nivelirebis arsi; ra SemTxvaSi gamoiyeneba is? romeli 
barometrebi gamoiyeneba am mizniT? moiyvaneT simaRlis gansazRvris saboloo 
formula. aRwereT sadgurze samuSaoebis Catarebis Tanmimdevroba; 
52. rogor xdeba simaRleTa gansazRvra aeroradionivelirebis gamoyenebiT? 
rogoria miRebuli Sedegebis sizuste? 
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Tavi IV. adgilmdebareobis wertilTa gegmiuri 
da simaRluri koordinatebis gansazRvra 

 
$IV.1. saxelmwifo gegmiuri geodeziuri qselebi 

 
adgilze Catarebuli xazovani da kuTxuri gazomvebis daxmarebiT xdeba 

dedamiwis zedapiris wertilebs Soris im geometriuli kavSiris damyareba, 
romelic gansazRvravs maT gegmiur mdgomareobas sibrtyeze miRebul 
koordinatTa sistemaSi. gamosasvleli, anu sawyisi wertilebis koordinatebi, 
romelTaganac awarmoeben gazomvebs, gansazRvrulia an winaswar aris mocemuli. 
maTgan daSorebis mixedviT dagrovili cdomilebebi, romlebic uciloblad Tan 
axlavs gazomvebs, amcireben koordinatTa gansazRvris sizustes. Tu 
gamoviyenebT erTmaneTisagan damoukidebel ramdenime sawyis wertilebs, 
gansazRvruli koordinatebis SeTanxmeba gaZneldeba. aqedan gamomdinare, iqmneba 
sawyisi wertilebis gegmiuri mdgomareobis koordinatTa erTian sistemaSi 
gansazRvris aucilebloba, rac saSualebas iZleva Tavidan iqnas acilebuli 
gazomvebis cdomilebebi da aseve gaaiolebs gafantuli samuSaoebis 
mTlianobaSi moqcevas. koordinatTa erTiani sistemiT erTmaneTs Soris 
dakavSirebuli sawyisi wertilebi warmoqmnian mTavar geodeziur qselebs, 
romlebic gamoiyeneba agegmvebis warmoebisas.  

sawyisi wertilebis gegmiuri koordinatebis gansazRvra xdeba astrono-
miuli da geodeziuri meTodebiT. astronomiuli meTodebiT koordinatebs 
gansazRvraven varskvlavebze dakvirvebiT, yvela calke aRebul wertilze, 
erTmaneTisagan damoukideblad. geodeziuri meTodebi moiTxovs yvela sawyis 
wertilebs Soris kuTxuri da xazovani gazomvebis Catarebas. geodeziuri qse-
lebi daniSnulebis, dagebis Tanmimdevrobisa da sizustis mixedviT iyofa 
saxelmwifo geodeziur qselad, gamaxSirebel geodeziur qselad da sagegmav geodeziur 
qselad.  

 

IV.1.1. gegmiuri geodeziuri qselis Seqmnis meTodebi 
 

geodeziuri qselebidan yvelaze zusti da saerToa saxelmwifo geode-
ziuri qseli, romelic iyofa  oTx klasad. klasebi erTmaneTisagan gansxvavdeba 
kuTxeebisa da manZilebis gazomvis sizustiT, gverdebis sigrZiTa da Semdgomi 
ganvrcobis wesiT. 

saxelmwifo geodeziuri qselis punqtebis gegmiuri mdgomareobis 
gansazRvra xdeba triangulaciis, trilateraciisa da poligonometriis 
meTodebiT. bolo periodSi daiwyo miwiszeda-kosmosuri meTodis gamoyenebა 
Tanamgzavruli navigaciis sistemis (,,GPS”) gamoyenebiT, romelic misi 
xelmisawvdomobiT, sizustiTa da  realizaciis simartiviT uaxles momavalSi 
gaxdeba ZiriTadi. 

triangulaciis meTodis arsi mdgomareobs dedamiwis zedapirze 
geodeziuri qselebis dagebaSi erTmaneTis mijriT mdebare samkuTxedebis 
sistemis saxiT, romelTa wveroebze ganTavsebulia geodeziuri punqtebi 

(triangulaciis punqtebi), romlebSic gazomilia yvela kuTxe da calkeuli 
gverdebis sigrZeebi _ bazisebi. maTze dayrdnobiT xdeba danarCeni gverdebis 
gamoTvla (nax. IV.1, a) 

 samkuTxedebSi horizontaluri kuTxeebs uzustesi TeodolitebiT zo-
maven, xolo bazisebs SuqmanZilmzomebiT, eleqtronuli taqeometrebiT an sxva 
uzustesi sazomi xelsawyoebiT.BGHH 

triangulaciis qselis dasawyisSi gazomili bazisisgan daSorebis mixe-
dviT gverdebis gasazRvris sizuste klebulebs amitom sizustis amaRlebisa 
da kontrolis  mizniT samkuTxedebis rigis bolos izomeba kidev erTi bazisi. 
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poligonometria (berZ.Bpolýgonos - mravalkuTxovaniиda metria – vzomav) _ 
adgilze texili xazebis saxiT dagebuli svlebis sistemaa, romelSic 
gazomilia yvela gverdis sigrZe da moxvevis horizontaluri kuTxeebi. 
poligonometriuli svlebis wveroebs poligonometriuli punqtebi ewodeba 

(nax. IV.1, g). trilateracia (laT. Trilaterus - samgverda) _ erTmaneTis mijriT 
mdebare samkuTxedebis sistemisagan Semdgari qselia, romlebSic gazomilia 
yvela gverdis sigrZe.  
 

 
 
  

nax. IV. 1. geodeziuri qselebis gegmiuri safuZvlis meTodebi 
a _triangulacia, b _trilateracia, g _ poligonometria 
 
miwiszeda kosmosuri meTodi dafuZnebulia Tanamgzavruli navigaciis 

sistemebisa da xelsawyoebis (,,GPS”) gamoyenebaze. isini saSualebas iZlevian 
swrafad ganisazRvros geodeziuri punqtebis samganzomilebiani koordinatebi 
santimetris meaTedebis sizustiT. gazomvis saWiro sizustis misaRwevad da maT 
gasakontroleblad punqtebze koordinatTa gansazRvra xdeba mravaljer, 

sxvadasxva dros, caze navigaciuri Tanamgzavrebis (Tanavarskvlavedebis) 
gansxvavebul mdebareobisas. 

geodeziuri qselebis Seqmnisa da ganvrcobis  miwiszeda kosmosuri me-
Todi _ nebimier teritoriaze geodeziuri gazomvebis yvelaze Tanamedrove, 
universaluri, zusti da martivi meTodia; is gansakuTrebiT efeqturia 
dausaxlebel raionebSi, geodeziuri qselis punqtebis dabali simWidrovisas.  

geodeziuri qselebis dagebis meTods ekonomikuri da teqnikuri mizan-
Sewoniloba gansazRvravs. ase magaliTad, poligonometriuli qselebis dageba 

mizanSewonilia daxurul (tyian an ganaSenianebul) adgilebSi, eleqtronuli 
taqeometrebis gamoyenebiT, romelic saSualebas iZleva erTi xelsawyoTi, 
maRali sizustiT, gaizomos horizontaluri manZilebi da kuTxeebi. 

 
IV.1.2. saxelmwifo sagegmo geodeziuri qseli 

 
saxelmwifo geodeziuri qseli  iyofa 1, me-2, me-3, da me-4 klasebad. 
1 klasis geodeziuri qseli daigeba triangulaciis mwkrivebad an 

poligonometriul svlebad, meridianebisa da paralelebis gaswvriv, romlebic 
qmnian 200-250 km-ian rgolebs.  

rgolebi, kveTen ra erTmaneTs, qmnian daaxloebiT 800-1000 km perimetris 

mqone satriangulacio poligonebs (nax. IV.2). gadakveTis wertilebze  izomeba 
sabaziso gverdebi, ara umetes 1:400 000 fardobiTi cdomilebiT. ganedisa da 
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 grZedis gansazRvris mizniT 
triangulaciis bazisuri gve-
rdebis boloebis punqtebze 
an poligonometriuli svle-
bis ganapira xazebze asru-
leben astronomiul dakvir-
vebebs, aseve gansazRvraven 
mimarTulebis azimuts, an 

direqciul kuTxes (e.w. lap-
lasis punqtebi). 

poligonometriuli 
svlebis gverdebis sigrZeebs 
zomaven 1:300 000 fardobiTi 
cdomilebiT. 1 klasis qsele-
bSi horizontaluri kuTxe-ebi 
izomeba uzustesi Teodoli-
tebiT, triangulaciis punq-
tebzekuTxur gazomvebSi sa-
Sualo kvadratuli cdomile-

biT mβ=0,5”, xolo poligono-

metriis punqtebze  m β =0,7”. 
I klasis geodeziuri qseli 
warmoadgens geodeziur sa-
fuZvels mTel qveyanaze ko-
ordinatTa erTian sistemaSi 
qselebis Semdgomi ganvrco - 

nax. IV. 2. saxelmwifo gegmuri geodeziuri bisaTvis I klasis poligonis  
qselis sqema (satriangulacio poligoni)      SigniT.                                              
 
triangulaciisa da poligonometriis meTodiT xdeba II klasis 

geodeziuri qselebis dageba. aq bazisuri xazebi izomeba ara nakleb erTisa 
yovel 25 samkuTxedSi, 1:300000 fardobiTi cTomilebiT, xolo 
poligonometriis gverdebi ki 1:250000-iT. horizontaluri kuTxeebi izomeba 

saSualo kvadratuli cTomilebiT: m β ≤1,0”.                                               
cxrili IV.1 

Qq
s
el

is
ma
x
as

ia
T
eb

- 
l
eb

i 
 g e o d e z i u r i    q s e l i s   d a g e b i s  m e T o d i 

      
Iklasi 

     
IIklasi 

IIIklasi   IVklasi 

triang. polig. triang. polig. triang.   polig.   triang  polig. 
   

rgolis 
sigrZe, km 

200_250       

gverdis 
sigrZe, km 

20 20 7-20   5-8  3-8 2 -5  

gverdis 
sigrZis 
fardobiTi 
cdomileba 

 

1: 400000  1::300000 1:300000 1:250000 1:200000    1:200000 1:200000 1:200000 

kuTxis 
gazomvis 
saSualo 
kvadratuli 
cdomileba wm. 

0,7 0,4 1,0 1,0 1,5 1,5 2,0 2,0 

 
II klasis geodeziur qselebs axSireben III da IV klasis punqtebiT, 

sadac triangulaciis qselebze bazisebis sigrZeebis gazomva xdeba 1:200 000 
fardobiTi cdomilebiT, xolo poligonometriulze 1:200 000 da 1:150 000 - iT 
Sesabamisad. horizontaluri kuTxeebi izomeba zusti TeodolitiT, dasaSvebi 
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saSualo kvadratuli cTomilebiT: m β ≤1,5”  III klasisaTvis da m β ≤2,0”  IV 

klasisaTvis. 
saxelmwifo geodeziuri qselis parametrebi da sizusteebi mocemulia 

IV.1 cxrilSi. 
 

IV.1.3. gegmuri gamaxSirebeli da agegmvis qselebi 
 
gegmuri gaxSirebis qselebs qmnian 1:500_1:5000 masStabis topografiuli 

agegmvebis geodeziuri safuZvlisa da sxvadasxva saxis sainJinro samuSaoebis 
sazelmwifo geodeziur qselSi CarTvis mizniT.  

gaxSirebis qselebi iyofa 1 da 2 Tanrigis triangulaciisa da 
poligonometriis qselebad. 

gaxSirebis triangulaciur qselebs ageben umetesad gaxsnil adgilebSi 
samkuTxedebisa da centraluri sistemis saxiT. amasTan isini eyrdnobian ufro 
maRali sizustis saxelmwifo sagegmo geodeziuri qselis gverdebs an 
punqtebs. 

gaxSirebis poligonometriuli qselebis dageba xdeba agegmvis 
geodeziuri safuZvlisaTvis calkeuli Teodelituri svlebis, an maTi 
sistemis saxiT, ufro xSirad daxurul adgilebSi, SezRuduli xedviT. aseTi 
saxis qselebs ageben saxelmwifo sagegmo geodeziuri qselis punqtebs Soris, 
an damoukidebeli qselebis saxiT, geodeziuri qselis punqtebTan maTi 
Semdgomi mierTebiT.  

gaxSirebis geodeziuri qselebis teqnikuri maxasiaTeblebi mocemulia 
cxr. IV.2.                                                            

                                                                   cxr. IV.2 

 

IV.1.4. Teodolituri svlebi da maTi saxeebi. 
Teodolituri svlis wertilebis koordinatebis gamoTvla 

 
Teodolituri svla gegmuri geodeziuri qselis Seqmnis erT-erTi 

umartivesi meTodia da warmoadgens geodeziur anagebs adgilze texili 
xazebis saxiT, romelSic kuTxeebs zomaven Teodolitis erTi sruli ileTiT, 
xolo gverdebis sigrZeebs pirdapiri da Sebrunebuli mimarTulebiT, foladis 
bafTiT an sxva meqanikuri da eleqtronuli xelsawyoebiT, romlebic 
uzrunvelyofen moTxovnebs gazomvis sizusteze. gazomili manZlebis 
horizontalur proeqciaSi mosayvanad vertikaluri kuTxeebi izomeba 

Teodolitis vertikaluri wrediT da Sesworebebi SeaqvT xazis 1,5°-ze meti 
daxrisas. Teodolituri svlebis Seqmnisas gansakuTrebiT efeqturia 
eleqtronuli taxeomtrebisa da Tanamgzavruli navigaciis sistemebis - ,,GPS”-
is gamoyeneba. 

N
N 

 
 

gaxSirebis qselebis 
maCveneblebi 

triangulaciuri qseli poligonometriuli 
qseli 

1 Tanrigis  2 Tanrigis 1 Tanrigis 2 Tanrigis 

1 
 

gverdebis sigrZe, km 2- 5      0,5-3  ___ ____ 

2 kuTxis gazomvis saS. kv. 
cTomileba 

≤ 5″      ≤ 10″ ≤ 5″ ≤ 10″ 

3 
 

samkuTxedebSi kuTxuri 
Seubmeloba 

≤ 20″ ≤ 40″ ___ ____ 

4 
 

sawyisi xazebis fardobiTi 
cdomileba 

1: 50 000 ≤ 1: 25000  ----- ---- 

 
5 

yoveli gverdis fardobiTi 
cdomileba da poligono- 
metriuli svlis dasaSvebi 
Seubmeloba 

___ __ ≤1: 10 000 ≤ 1: 5000 
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rogorc wesi, Teodolitur svlebs ageben saxelmwifo geodeziuri 
qselis an gaxSirebis geodeziuri qselis punqtebs Soris. 

ganasxvaveben Sekrul, Ria da dakidebuli saxis Teodolitur svlebs 

(nax. IV.2). Tu Sekruli Teodolituri svlis wertilebidan SeuZlebeli xdeba 
poligonis SigniT moqceuli teritoriis agegmva, Teodolituri svlebis 
gverdebze dayrdnobiT daageben erT an ramdenime diagonalur svlebs, 
romlebic warmoadgenen gaxsnili Teodolituri svlis nairsaxeobas. didi 
farTobebis agegmvisas, adgilmdebareobis srulyoflad aTvisebis mizniT, 

saWiro xdeba Teodolituri svlebis sistemis Seqmna (nax. IV.2, d). aseTi 
svlebis gadakveTis wertilebs sakvanZos uwodeben. 

Ria Teodolituri svlebi ufro xSirad gamoiyeneba  xazovani sainJinro 
nagebobebis agegmvis safuZvlad, amasTan, isini rogorc wesi, orive boloTi 
eyrdnobian saxelmwifo geodeziuri qselis punqtebs. dakidebuli ewodeba 
svlas Tu is masze ufro zust safuZvels eyrdnoba mxolod erTi daboloebiT 

(nax. IV..2, e). aseTi saxis svlebs xSirad gamoiyeneben ZiriTadi agegmvis sazRv-
ridan ramdenadme daSorebulad ganTavsebuli wvrilmanis an adgilmdebareobis 
obieqtebis asagegmad. dauSvebeli cdomilebaTa dagrovebis Tavidan asacileb-

lad aseT svlebSi gverdebis raodenoba SezRudulia (n≤ 3). 
Teodolituri svlis teqnikuri maxasiaTeblebi mocemulia cxr. IV, 3. 
 s5                        
 

 
nax. IV. 2. Teodolituri svlis saxeebi. a) gaxsnili; b) Sekruli; g) diagonaluri; 

d) sistemuri; e) dakidebuli; A, B, C, D, E, F, A′,E B′, E′, F′ ,C′, D′,(I) - saxelmwifo geodeziuri 
qselis punqtebi; II – Teodolituri svlis wertilebi; III _ sakvanZo wertili 

 
gazomvebis dawyebis win xdeba adgilmdebareobis rekognoscireba, romlis 

mizania svlis wertilebisaTvis Semdgomi samuSaoebis Casatareblad mosaxer-

xebeli adgilis SerCeva (maT Soris rogorc pirdapiri xedvis, ise asagegmi 
teritoriis maqsimaluri mimoxilvis uzrunvelyofa) da gamoirCeva xangrZlivi 

Senaxvis uzrunvelyofiT. wertilebs amagreben droebiTi (xis boZebi da 

paloebi, metalis omboxebi da milebi) an xandgrZlivi Senaxvis (betonis mono- 
liTze dayenebuli rkinabetonis pilonebi, milebi, xis boZebi) geodeziuri 
niSnebiT (nax. IV.3) da dadgenili formis TxriliT SemozRudaven. droebiTi 
niSnebis centrebs ukeTeben markirebas, saRebaviT an lursmniT. maT iyeneben 
SedarebiT  mcire ubnebze, an roca ar aris maTi xangrZlivi Senaxvis 
aucilebeloba.                                                                   
Teodolitur svlebSi izomeba svlis mimarTulebiT marjvniv an marcxvniv 
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                                                          cxr. IV..3. 

 
 mdebare horizontaluri kuTxeebi erTi sruli ileTiT. kuTxis gazomvisas 

naxevar ileTebs Sua axdenen limbis gadanacvlebas 90°, naxevarileTebSi 

kuTxeebis mniSvnelobebs Soris sxvaoba ar unda aRematebodes 1,5′,xolo gver-  
debis sigrZe ar unda iyos 350 m-ze meti da 20 m-ze 
naklebi. 
       Teodolituri svlebis zRvruli fardobiTi 

cdomileba keTilsaimedo pirobebSi (swori adgili,   
myari safari) ar unda aRematebodes 1:3000-s, saSualo pi-
robebSi (borcviani adgili, saxnavi, saTibebi) 1:2000 

da arakeTilsaimedo pirobebSi (Waobi, qviSa, xSiri 
buCqnari) 1:1000.                          

                              xazovani da kuTxuri gazomvebis Casawerad ga- 
IV. 3. xandgrZlivi Senaxvis moiyeneba dadgenili formis jurnali. savele gazom- 
geodeziuri niSnebi       vebis Sedegebis mixedviT gansazRvraven  Teodolituri 
                       svlebis wertilebis koordinatebs pirdapiri geodezi- 

uri amocanis amoxsnis gziT (ix. §II. 5..3), svlis TiToeuli xazze. amisaTvis 
aucilebel orientirebis kuTxeebs Rebuloben gamoTvlebis gziT, romelic 
dafuZnebulia maTsa da svlis kuTxeebs Soris arsebul geometriul damo-
kidebulebaze. sawyis direqciul kuTxes Rebuloben im sardeni geodeziuri an 
gaxSirebis qselis koordinatebis katalogebidan, romelTa punqtebs eyrdnoba 
mocemuli Teodolituri svla. izolirebul svlebSi zomaven erT-erTi gverdis 
magnitur an geografiul azimuts da mas Rebuloben  svlis sawyis kuTxed. 
 

          
 

nax. IV. 4. direqciul kuTxeebs Soris kavSiri       nax.IV. 5. Teodolituri svlis 
a - moxvevis kuTxe svlis mimarTulebidan        wertilebis koordinatebs 
marjvniv b - moxvevis kuTxe svlis                        Soris damokidebuleba 
mimarTulebidan marcxvniv 

 

agegmvis 
masStabi 

Ggverdebis maqsimaluri    sigrZe sxvaoba 
naxevarileTebSi 
kuTxeebis 
mniSvnelobaSi 

kuTxuri 
Seubmeloba 

gaunaSenianebul              
teritoriaze 

ganaSeninebul   
teritoriaze                       

 

 

1 : 5000 350 500 1∋-1,5∋ βf das. =1∋√n 
1 : 2000 200 300 ---------- ---------- 
1 : 1000 150 200 ---------- ---------- 
1 : 500 100 150 ---------- ---------- 
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unda gvaxsovdes, rom yoveli momdevno direqciuli kuTxe tolia winamdebare 

gverdis direqciul kuTxes mimatebuli 180° da gamoklebuli svlis 
mimarTulebiT marjvena horizontaluri kuTxe. im SemTxvevaSi, roca gazomilia 
svlis mimarTulebiT marcxena kuTxeebi, es damokidebuleba Semdeg saxes 
miiRebs: winamdebare direqciul kuTxes mimatebuli svlis mimarTulebiT 

gazomili marcxena horizontaluri kuTxe da gamoklebuli 180°. nax. IV.4-ze 
mocemulia erT-erTi Teodolituri svlis monakveTi, romlisTvisac mocemuli 
damokidebuleba Semdegi formulebiT gamoisaxeba:                                                

gazomili marjvena kuTxisaTvis 

                      32−α = 21−α +180°- 2β                                 IV.1 

gazomili marcxena kuTxisaTvis  

                    32−α = 21−α -180° + 2β                                 IV..2 

 Teodolituri svlis wertilebis koordinatebis gamoTvlas awarmoeben 

TanmimdevrobiT: ase magaliTad, svlis rigiT N wertilis koordinatebis ,nΧ ,

nΥ  gansazRvra SesaZlebelia mxolod wina N-1 wertilis koordinatebis 1−Χ n ,

1−Υn  gamoTvlis Semdeg (nax. IV.5). radganac sxvadasxva saxis cdomilebaTa gamo 

gazomvebis Sedegebi gansxvavdeba Teoriulisagan, koordinatebis dadgena 
moicavs gazomvebisa da gamoTvlebis Sedegebis etapobriv kontrols, romlis 
mizania sawyisi monacemebis dayvana Teoriulad SesaZlebel saxemde. 

Teodolituri svlis gamoTvlas axdenen winaswar Sedgenil uwyisSi, 
romelSic SeaqvT savele gazomvebis monacemebi. moviyvanoT magaliTi. cxr. IV.4-
Si Seyvanilia nax.IV.6-ze mocemuli Sekruli Teodolituri svlis monacemebi, 
sawyisi xazis direqciuli kuTxe da svlis pirveli wertilis pirobiTi 
koordinatebi. miviRoT, rom savele samuSaoebi Catarebulia saSualo 

sirTulis adgilobriv pirobebSi (zRvruli fardobiTi cdomileba ≤ 1:2000). 
 horizontaluri kuTxeebis gazomvis SedegebSi Seubmelobas naxuloben 

formuliT, 

                                            βf das.=1′√n                                  
IV.3  

xolo koordinatTa nazrdebis gamoTvlisas                          

gansazRvraven absolutur da fardobiT  
cdomilebebs   

ƒabs=√ +2
xf  

2
yf                           IV.4      

ƒfard =1⁄ (L : ƒabs)                           IV.5                                                              
                     Teodolituri svlis uwyisis gamoTvlas 

viwyebT kuTxuri gazomvebis gawonasworebiT. 
kuTxeebis Sejamebas axdenen cxrilis 2 

grafaSi ( βΣ pr.); gamoiTvlian kuTxeebis 

Teoriul jams mravalkuTxedSi: 

nax.IV. 6. Sekruli Teodolituri               βΣ T.=180(n-2)                  IV.6 

        svlis sqema                  sadac, n _ kuTxeebis raodenobaa. 
                              praqtikul kuTxur Seubmelobas gansa- 
 zRvraven formuliT:                                                           

                                  βf pr.= βΣ pr._ βΣ T                   IV.7 

Cvens SemTxvevaSi βΣ pr=540°02′, βΣ T=540°00′, saidanac βf pr.=+2′; dasaSvebi 

kuTxuri  Seubmeloba  βf das. =1′√5′ = ±2,2′. e.i. praqtikuli cdomileba ar 

aRemateba dasaSvebs, amitom SeiZleba daviwyoT kuTxeebis gawonasworeba, 
romelic moicavs sawyis monacemebSi Sesworebebis gansazRvrasa da 
Sesworebuli mniSvnelobebis miRebas. maTi jami Teoriulis toli unda iyos. 
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,, 21 νν  da a.S. Sesworebebis mniSvnelobaTa gamoTvlisas mxedvelobaSi 

Rebuloben Semdeg garemoebebs: 1) poligonis gverdebs Soris SedarebiTi 
tolobis SemTxvevaSi kuTxuri Seubmeloba erTnairi sididiTa da Seubmelobis 
Sebrunebuli niSniT nawildeba yvela kuTxeze. 2) Tu gverdebi sigrZiT 
mkveTrad gansxvavdebian erTmaneTisagan, maSin meti Sesworeba SeaqvT im 
kuTxeebis mniSvnelobebSi, romelic Seqmnilia mokle gverdebiT, radganac 
aseTi kuTxeebis gazomvis sizuste ramdenadme dabalia ufro grZeli gverdebiT 
Seqmnil kuTxeebTan SedarebiT. amave mizeziT SedarebiT mcire Seubmelobas  

 
gazomili 

kuTxeebi 

da Sesw.   
°        ′ 

Sesworebu- 

li kuTxe-

ebi  
°        ′ 

direqciuli 
kuTxeebi da 
rumbebi 

°         ′ 

gverdebis 

sigrZeebi 

d, m 

nazrdebi  
koordinatebi 

gamoTvlili  Sesworebuli 
∆Χ, m ∆Υ,  m ∆Χ, m   ∆Υ, m   Χ,m Υ, m   

 2 3 4 5 6    
0 1 

   -1          
 3°26′ 93°25′       

568,17 012,29 
 -1  69°15′ 

(Ca69°15′) 
71,14  

+25,32        
 

+1 

66,48 

 
  

+25,32        
 

 

66,49 

  

 97°12′ 97°11′       
593,49 078,77 

   152°04′ 
(sa27°55′) 

68,12  
-60,17 

 

31,94 

 

60,17 

 

31,94 

  

 164°34′ 164°34′   
 

    
533,32 110,71 

   167°30′ 
(sa12°30′) 

83,09 +1 
-81,06 

 

18,27 

 

81,05 

 

18,28 

  

 58°21′ 58°21′       
452,27 128,99 

   289°09′ 
(Cd70°51′) 

 

95,05    
+1 
+31,09 

  
+1 

89,82 

 

31,10 

 

89,81 
 

  

 
 

126°29′ 126°29′  

 
     

483,37 039,18 

   342°40 
(Cd17°20′) 

88,95       
+1 
+84,79 

+1 

26,90 

 

84,80 

 

26,89 

  

    

69°15′ 
 +141,20 

-141,23 116,68 

116,72 

141,22 

141,22 

116,70 

116,70 

568,17 012,29 

    P=406,35m -0,03 
0,04 0,00 0,00 

  

Σ β pr=540°02′; Σ β T=180&(n-2)=540°00′,             ƒabs=√(-0,03) 2
+(-0,04)

2
=0,05m    

β βf pr. +0&02′; βf das.=±1√ n=±2,2′           ƒfard =ƒabs/P =  
2000

1
8000

1
05,0:35,406

1
∠≈                                           
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rom kuTxeebis Sesworebuli mniSvnelobebi damrgvaldes mTlian wuTebamde. 
                             
 Teodolituri svlis gamoTvlis uwyisi cxr. IV.4. 
 

 
marto mokle gverdebze anawileben. 3) SedarebiT mokle perimetris mqone  

Teodolitur svlebSi dasaSvebia Seubmelobis Seyvana iseTi gaangariSebiT, 
Sesworebebis jami toli uda iyos Seubmelobisa Sebrunebuli niSniT. 

ganxilul magaliTSi Sesworebebi Seyvanilia 1 da 2 kuTxeebSi. Sesworebuli 

kuTxeebis jami tolia Teoriulis _ 540° (cxr. IV.4, 2, 3 sveti). 
   poligonis gverdebis direqciul kuTxeebs gamoiTvlian IV.1 formulaSi 21−α  

sawyisi da Sesworebuli Sida kuTxeebis mniSvnelobaTa Tanmimdevruli CasmiT: 

22132 180 βαα −+= −−
 , 33243 180 βαα −+= −−

 , 44354 180 βαα −+= −−
 , 1805415 += −− αα               

- β5; gamoTvlebs amTavreben 11521 180 βαα −+= −−
  monaxviT. am etapze 

gamoTvlebis kontrolia 21−α  sawyisi da gamoTvlili mniSvnelobebis 
Tanxvedra. winaaRmdeg SemTxvevaSi gamoTvlis procesi unda gnmeordes 
Secdomis aRmoCenamde. Cvens mer moyvanil magaliTSi es piroba Sesrulebulia 

(orive SemTxvevaSi 21−α =69°15′). gamoTvlis procesSi direqciuli kuTxis 

saboloo mniSvneloba SeiZleba 360°-ze meti gaxdes an miiRos uaryofiTi 

mniSvneloba. aseT SemTxvevebSi saWiro xdeba 360°-is mimateba an gamokleba. 
Semdgomi gamoTvlebis gamartivebis mizniT direqciuli kuTxeebidan gadadian 
gverdebis rumbebze, maT Soris damokidebulebis safuZvelze da Sedegebi 

SeyavT me-4 svetSi (§ II.7). amis aucilebloba koordinatTa nazrdebis 
cxrilebis daxmarebiT gamoTvlisas dgeba. kalkulatoris an personaluri 
kompiuteris gamoyeneba saSualebas iZleva gamoTvlebi gavamartivoT da es 

Sualeduri rgoli procesidan amovRoT (II.9.5).  
  koordinatTa nazrdebs naxuloben pirdapiri geodeziuri amocanis 

formulebiT; gamoTvlis am etapze warmatebiT SeiZleba gamoviyenoT sxvadasxva 

saxis cxrilebi (trigonometriuli funqciebis xuTniSna, logariTmebis an 
koordinatTa nazrdebis) da mikrokalkulatorebi. cxrilebis gamoyeneba maTi 
wesebis winaswar Seswavlas moiTxovs. 

nazrdebis miRebul mniSvnelobebs weren uwyisis Sesabamis (6) da (7) 
svetSi. gamoTvlebis sisworis gakontroleba am etapze  Semdegnairad xdeba: 
Sekrul Teodolitur svlaSi nazrdebis algebruli jami nulis toli unda 

iyos.Ppraqtikulad es mniSvnelobebi gansxvavdebian nulisagan. amitom Cndeba ƒ

X  da ƒ Y  xazovani Seubmelobebi, romelTa mniSvnelobebs gamoTvlili 

nazrdebis dajamebiT Rebuloben. 

   saerTo absoluturiDDxazovani Seubmeloba f abs gamoiTvleba 

formuliT 

               f abs = 
22

yx ff +  ,                                  IV.8 

xolo fardobiTi ( f fard,) _ formuliT 

        f fard = 1 (L: f abs) = f abs/ L,                                  IV.9 

sadac L – poligonis perimetria.  
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 dasaSvebi f fard mniSvneloba damokidebulia mocemuli Teodolituri 

svlis sizusteze. Cveni pirobis Tanaxmad is ar unda aRematebodes 
2000

1 . 

cxrilSi moyvanili gamoTvlebis Sedegebidan Cans, rom xazovani fardobiTi 
Seubmeloba ar aRemateba mocemul mniSvnelobas, ase rom SeiZleba SevudgeT 
gamoTvlili nazrdebis gawonasworebas. 

koordinatTa nazrdebis gawonasworebas iwyeben dadgenil nazrdebSi xv  

da yv Sesworebebis gamoTvliT  

                                      xv = ,s
L
f x      =yν s

L
f y

                    IV.10 

sadac L da s gamoisaxebian aTeul an aseul metrebSi. Sesworebebis mniSv-
nelobebi poligonis gverdebis horizontaluri qveddebulis sigrZis 
proporciulia da gamoisaxebian Seubmelobis sawinaaRmdegoo niSniT. 
Sesworebebis gansazRvris sizuste sawyisi monacemebis _ Teodolituri svlis 
gverdebis sigrZis gazomvis sizustis Sesabamisia. praqtikulad Sesworeba 
gamoiTvleba 0,001 m-mde, xolo Semdeg mrgvaldeba 0,01 m-mde. gmoTvlebis am 
etapis kontrolis pirobaa _ Sesworebebis jami Seubmelobis toli unda iyos 
Sebrunebuli niSniT. 

Cvens SemTxvevaSi xf = -0,03 m, xolo  ƒ Y = -0,04 m. perimetrSi 40 (406,35 m) 
aTeulia. xazovani Seubmelobebis maTze gayofiT miviRebT Sesworebebs 
koordinatTa nazrdebSi 0,03:40 = 0,0007 da 0,04:40=0,001 Sesabamisad poligonis 

erT aTeulze.Ppirveli gverdi (1_2) Seicavs 7 aTeuls. maSin pirveli Sesworeba 

∆x da  ∆y Sesabamisad iqneba 0,0049 da 0,007. amitom pirvel nazrdSi ∆Χ1 

Sesworeba ar Segvaqvs, xolo ∆Υ-is Sesworeba iqneba 0,01 m. analogiurad 
vpoulobT Sesworebebs danarCen nazrdebSic. vajamebT maT da vadarebT 
Seubmelobis mniSvnelobebTan. maT Soris gansxvavebis SemTxvevaSi Sesworebebi 
unda gavasworoT ise, rom maTi jami ar gansxvavdebodes Seubmelobis 
mniSvnelobisagan.Amis Semdeg SeyavT Seworebebi nazrdebSi, maTi niSnebis 
gaTvaliswinebiT. kontrolis mizniT ajameben nazrdebis Sesworebul 
mniSvnelobebs, romelTa jami 0-is toli unda iyos. Cvens SemTxvevaSi es 

pirobac daculia (ix. sveti 8 da 9, cxr. IV.3). 
poligonis wertilebis koordinatebs gamoiTvlian pirdapiri 

geodeziuri amocanis formulebiT, romlebic Cveni magaliTisaTvis Semdeg 

saxes miiReben: ,2112 −∆+= xXX  ,3223 −∆+= xXX  4334 −∆+= xXX , ;5445 −∆+= xXX  

,2112 −∆+= yYY  ,3223 −∆+= yYY , ,4334 −∆+= yYY  ,5445 −∆+= yYY  

samuSaos Sesrulebis mocemuli etapis gakontroleba xdeba pirveli 

wertilis koordinatebis gamoTvliT: ;1551 −∆+= xXX  1551 −∆+= yYY ; 1X  da 1Y  

miRebuli da sawyisi mniSvnelobebi toli unda iyos. mocemul SemTxvevaSi es 

pirobac daculia (ix. sveti 10 da 11, cxr. IV.3). 
Ria Teodolituri svlis gamoTvlas viwyebT kuTxuri gazomvebis 

damuSavebiT. kuTxuri Seubmelobis gamoTvlis win dasadgenia svlis kuTxeebsa 
da Sesatyvisi mimarTulebebis direqciul kuTxeebs Soris Tanafardoba.  

                   22132 180 βαα −+= −−
                                  IV.11                                           

                  33243 180 βαα −+= −−
  

                      ______________  

           nnnn βαα −+=
−−−

180
)1(1         

IV.5. naxazidan gamomdinare Cans, rom Tu IV.1  formulis gamoyenebiT 
miRebuli svlis  gverdebis direqciuli kuTxeebis mniSvnelobebSi movaxdenT  
Semdegi saxis gadajgufebas: 
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   )(180.2 322143 ββαα +−+= −−
  

Semdeg igives gavimeorebT danarCeni gverdebisaTvis da ganvazogadebT, 
gveqneba 

                 )......(180. 32211_ nn n βββαα +++−+= −
  

sabolood miviRebT 

                     21−α - −Σ= βα 1_n
180.n                          IV.12 

formula IV.12 gamoiyeneba Ria Teodolituri svlis mimarTulebebis 
direqciuli kuTxeebis gamoTvlis sisworis kontrolisaTvis. 

Ria Teodolitur svlaSi kuTxuri Seubmeloba gamoiTvleba formuliT 

         βf pr. = βΣ pr. _ n.180° - (α s-α b)                 IV.13 

gamoTvlis Semdegi etapebi Sekruli Teodolituri svlis analogiurad 
mimdinareobs. am SemTxvevaSi koordinatTa nazrdebSi Seubmelobas  gamoiT-
vlian formulebiT: 

ƒx=Σ∆xi - ( BC xx − ); 

ƒy=Σ∆yi – ( BC yy − ), 

sadac Bx , By  swyisi, xolo Cx , Cy  - bolo wertilebis koordinatebia. 

ƒx    da    ƒy dasaSvebi Seubmelobis SemTxvevaSi isini SeyavT koordinatTa 
nazrdebSi IV.10 formulebis Sesabamisad. Rebuloben Sesworebul koordinatTa 
nazrdebs da gamoiTvlian koordinatebs svlis yvela wertilisTvis Sekruli 
Teodolituri svlis formulebiT. kontrolia gamoTvlili koordinatebis 
toloba mis sawyis mniSvnelobebTan. 

 

IV.1.5. wertilebis koordinatebis gansazRvra pirdapiri da 
Sebrunebuli gadakveTebiT 

 

asagegmi qselis wertilebis, aseve Teodolituri svlidan ganze mdebare 
calkeuli punqtebis koordinatebis gansazRvrisaTvis adgilze awarmoeben maT 

gegmur mibmas saxelmwifo geodeziuri qselis (an sxva daniSnulebis) 
wertilebTan, romelTa koordinatebi cnobilia. arsebobs mibmis mravali 
xerxi, romelTa Soris ganvixilavT ramodenime ZiriTads. 

1. wertilebis mibma geodeziuri qselis erT punqtze.  
mibmas iwyeben saxelmwifo geodeziuri qselis P punqtsa da M saZebn 

wertils Soris s manZilis gansazRvriT, romlis Semdeg cnobili meTodebidan 
romelime erT-erTis gamoyenebiT xdeba mibmis xazis geografiuli azimutis    
A MP  da PM  mimarTulebis Sebrunebuli direqciuli kuTxis PMα   dadgena (nax. 
IV.7), romlis Semdeg zomaven ra mimdebare γ kuTxes, gansazRvraven MN 
mimarTulebis direqciul kuTxes: 

 
da B cnobilkoordinatebiani ( ;, AA YX  da BB YX , ) wertilebidan zomaven 21 , ββ  

kuTxeebs, romlebic Sedgenilia gansasazRvrav O  wertilze da A da B 
punqtebzeAmimarTulebebiT. O  wertilis koordinatebs   gansazRvraven  iungis ∗  
formulebiT: 
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 ∗
Tomas iungi (1773-1829w.w.)_ingliseli fizikosi da astronomi 

Aamocanis saimedod amoxsnis mizniT gamoiyeneba orjeradi gadakveTa AA, B da 
 C  punqtebidan.  
      topo-geodeziur praqtikaSi xSirad xdeba SemTxveva roca B′ da C′, C′ da D′ 
wertilebs Soris ar aris pirdapiri xedva. aseT SemTxvevebSi zomaven kuTxeebs  

gansasazRvrav da sxva, cnobilkoordinatebian wertilebs Soris (nax. IV.8 b), 
romlis Semdeg xsnian Sebrunebul geodeziur amocanas (ix. II.5.3) _ gamoiTv- 
lian A′ B′  da C′ D′ xazebis direqciul kuTxeebs ( ⋅⋅BAα , ⋅⋅DCα ). maTi da β 1 da β 2  

gazomili kuTxeebiT gamoiTvlian gansasazRvrav O punqtisaken mimarTulebaTa 
direqciul kuTxeebs: 

      
OB⋅α = ⋅⋅BAα +β1_180° da −= ⋅⋅⋅ CDOC αα β2+180°                            IV.17 

saZebni O punqtis koordinatebi SeiZleba gamovTvaloT FformulebiT: 

            
OCOB

BCOCCOBB
O tgtg

yytgxtgx
X

⋅⋅

⋅⋅⋅⋅⋅⋅

−

−+−
=

αα
αα

;                                                                                                                                                                                                    

)( ⋅⋅ −= BOO xxy tgxxytg COBOB )( ⋅⋅⋅ −=+α ⋅⋅ + COC yα                            IV.18 
3. Sebrunebuli gadakveTebis gziT xdeba sami sawyisi wertilis 

koordinatebiTa da gansasazRvrav punqtTan gazomili ori kuTxiT meoTxe 

punqtis koordinatebis dadgena (nax. IV.9, b), 

 A, B da C wertilebis koordinatebia Sesabamisad BBAA yxyx ,;,  
gansasazRvravi O wertilidan gazomilia kuTxeebi AOC=α  da BOC=β.  A,O,B erT 
wrfeze aramdebare wertilebze gaaatareben wrexazs. OC gverds wrexazis 

gadakveTamde gagrZelebiT Rebuloben damxmare Q (kolinsis) wertils. misi 

koordinatebis  gansazRvris mizniT aerTeben A da B wertilebs erTmaneTTan da 

Q-sTan. warmoSobili Caxazuli ABQ da  BAQ  kuTxeebi tolia: A B Q= AOQ =α  da  
B A Q=BOQ=β rogorc erTi da imave rkalze dayrdnobili kuTxeebi. 

 

 
da βα +BO direqciul kuTxeebs. 

 arsebobs am amocanis gadawyvetis meore xerxic: M wertilze zomaven 

horizontalur β kuTxes da manZils erT-erT punqtamde, am SemTxvevaSi S1-mde.  
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Sebrunebuli geodeziuri amocanis amoxsnis gziT naxuloben A da B  
wertilebs Soris S manZilsa  da A B xazis ABα  direqciul kuTxes. Semdeg 

sinusebis Teoremidan:                               
                             1801 −+= βαα ABAM  
M wertilis koordinatebs gansazRvraven pirdapiri geodeziuri amocanis 

amoxsnis gziT. 

       AMAM sxx αcos+=  da AMAM syy αsin+= . 
dReisaTvis yvelze martivi, swrafi da iafia asagegmi qselis mibma  A 

geodeziuri qselis punqtebze miwiszeda-kosmosuri xerxiT. 

     
                                
4. miwiszeda-kosmosuri xerxi.A                                                                                                           
  Tanamgzavruli navigaciis sistemebis ,,NNAVSTAR”(aSS) an  ,,ГЛОНАСС” 

(ruseTi) gamoyenebiT asagegmi qselisa da calkeuli wertilebis mibma 
saxelmwifo geodeziuri qselis punqtebze xerxdeba sakmao sizustiT 

SedarebiT naklebi sizustis ,,GPS”-isGiaffasiani mimRebebis (magaliTad, gis-is 
klasis) meSveobiTac, ,,DGPS” - is sabaziso sadgurebTan muSaobis reJimSi. 

sabaziso sadguris ganTavseba xdeba saxelmwifo geodeziuri qselis 
erT-erT cnobilkoordinatebian punqtze, romelic navigaciuri xelovnuri 
Tanamgzavrebidan miRebul informacias ukeTebs koreqtirebas da gadascems 
asagegmi qselis wertilebze ganTavsebuli ,,GPS”-is mimRebebis koordinatebSi 
damazustebel Sesworebebs. amgvarad gansazRvraven asagegmi qselis werti-

lebis BBAA YXYX ,,  da a.S. koordinatebs, romlis Semdeg Sebrunebuli geodezi-

uri amocanis amoxsnis gziT naxuloben AB xazis ABα  direqciul kuTxes. 

gansasazRvravi punqtebis koordinatebSi cdomilebaTa dagrovebis 
Tavidan acilebis mizniT navigaciuri mibma umjobesia Sesruldes asagegmi 
qselis perimetris sxvadasxva adgilas ganlagebuli wertilebis ,,DGPS”-is 
sabaziso sadgurebad gamoyenebis gziT. 

 

$IV.2. cneba globaluri pozicionirebis 
(Tanamgzavruli navigaciis) sistemebze 

 

 Tanamgzavruli navigaciis sistemebi (Tns). - programuli uzrunvelyo-
fisa da teqnologiis kosmosuri da miwiszeda teqnikuri saSualebebis 

specialuri kompleqsia, romelic pirvelad aSS -Si (NAVSTAR) da sabWoTa 

kavSirSi (ГЛОНАСC) Seiqmna. saerTaSoriso praqtikaSi isini Sevidnen 

saxelwodebiT _ ,,Global Positioning Sustem” (,,GPS”), rac sityva-sityviT 

globaluri pozicionirebis sistemas (adgilmdebareobis gansazRvras) niSnavs 

da saerTaSoriso TanamegobrobaSi damkvidrebulia abreviatura - ,,GPS”. es 
kompleqsebi pirvel rigSi gankuTvnilia sanavigacio, TavdacviTi, sainJinro-
geodeziuri, geografiuli da geologiuri kvleva-Ziebis, ekologiuri da sxva 
saxis amocanebis gadawyvetisas dedamiwis sferoidis mimarT sxvadasxva saxis 
uZrav-moZravi obieqtebis mdebareobis operatiulad da zustad gansazRvrasTan 
dakavSirebul aqtualuri sakiTxebis gadasawyvetad. 

adgilmdebareobis koordinatebis operatiulad gansazRvris Sesa-
Zlebloba imdenad arsebiTia Tanamedrove adamianis cxovrebaSi, rom ,,GPS” 
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sistemebi ganixileba rogorc ,,civilizaciis axali miRweva”. globaluri 
pozicionirebis sistemis gamoCena ra Tqma unda gansazRvravs axlo momavalSi 
topo-geodeziuri samuSaoebis umetesi nawilis Sinaarsisa da Sesrulebis 
meTodebis xarisxobriv cvlilebas.  

geodeziur saqmianobaSi uaxlesi Tanamgzavruli teqnologiebis sistemis 
Ggeodeziuri aparaturis danergvam aucilebeli gaxada dedamiwis erTiani 

(saerTaSoriso) elifsoidis WGS-84 - is parametrebisa da merkatoris univer-
saluri  proeqciis (UTM) SemoReba. geodeziuri ganazomebis damuSaveba da 

topografiuli rukebis Seqmnis Tanamedrove maTematikuri aparati (misi 
programuli  uzrunvelyofa) ukve muSavdeba am teqnologiebis bazaze. amasTan, 
es teqnologiebi saSualebas iZlevian tradiciuli topo-geodeziuri 
meTodebisaTvis rTuli da Sromatevadi samuSaoebi Sesruldes efeqturad, 
mokle droSi  da  naklebi danaxarjebiT.  

,,GPS”-is funqcionirebis principi dafuZnebulia adgilmdebareobis gansaz-
Rvraze maRali orbitis dedamiwis xelovnuri Tanamgzavruli navigaciuri 
sistemebis jgufamde manZilis mixedviT, romlebic asruleben zustad koordi-

nirebuli aTvlis wertilebis (geodeziuri qselis moZravi punqtebis) rols. 
Tanamgzavruli navigaciis nebismieri sistema Sedgeba sami damoukidebeli 

a, b da g  qvesistemisagan (nax. IV.11, a.). 
a - orbitaluri kompleqsis qvesistema, romelic Sedgeba maRali orbitis 

dedamiwis xelovnuri Tanamgzavrebisagan (dxT) da maTi orbitaze gayvanis 
saSualebebisagan. yoveli Tanamgzavris bortze ramdenime maRali sizustis 
atomuri saaTi _ sixSiris etalonia. Tanamgzavrebi koordinaturi radio-
signalebisa da navigaciuri Setyobinebebis mudmivi translaciT qmnian erTian 
globalur sanavigacio vels.  

rusuli orbitaluri kompleqsi (ГЛОНАСC), romelic Sedgeba 24 dxT-sagan 

Tanabradaa ganawilebuli erTmaneTis mimarT 120° dacilebul sam orbitalur 

sibrtyeze da gadaweulia ganedis argumentis mixedviT 15°-ze (nax. IV.11. b). 
sibrtyeebis nomrebi 1, 2, 3 miniWebulia dedamiwis brunvis mimarTulebiT matebis 
mixedviT, amasTan idealuri sibrtyeebis absolitur grZedTa nominaluri 
mniSvnelobebi dafiqsirebulia: 

                 215°15′00″ + 120°(i-1),                                                             IV.3. 
sadac i – orbitaluri sibrtyis nomeria. 
,,ГЛОНАСC”-is mezobel Tanamgzavrebs Soris nominaluri manZilebi gane-

dis argumentis mixedviT Seadgens 45°. 1 orbitaluri sibrtyis Tanamgzavrebs 
miniWebuli aqvT nomrebi 1-dan 8-mde, II-s 9-dan 16-mde, III-s 17-dan 24-mde. 

,,NAVSTAR”-is sistemis navigaciuri Tanamgzavrebi ganTavsebulia 6 orbi-

talur sibrtyeze oTx-oTxi TiToeulze (nax. IV.11. b). 
navigaciuri Tanamgzavrebis orbitaluri parametrebi mocemulia IV.5 

cxrilSi. 
                                                               cxr. IV.5 

saxelwodeba orbitaluri 
sibrtyeebi 

orbitis 
daxra     

    

Tanamgzavrebi orbitis 
simaRle km 

mimoqcevis  
periodi 

,ГЛОНАСC” 3 64,8°       
                

24    19100 11sT. 15w.44wm. 

,,NAVSTAR” 6 55°                          24 20180 12sT.  

          
Tanamgzavruli navigaciuri sistemebis orbitaluri struqturis aseTi 

konfiguracia uzrunvelyofs sistemis globaluri da uwyveti moqmdebis zonas, 
aseve koordinatebis ganszRvris sizustis amaRlebisaTvis Tanamgzavrebis urTi-
erTganlagebis optimalur geometrias.   
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,,GPS”-is sistemis navigaciuri Tanamgzavrebi uwyvetad gamoasxiveben 
sxvadasxva sizustis radiosignalebs. ase magaliTad, ,,ГЛОНАСС”-is 
sistemisaTvis gaTvaliswinebulia ori tipis sanavigacio signalebi: 

maRali sizustis (ms) - gaTvaliswinebulia mxolod rf Tavdacvis saminis-
trosaTvis.  

standartuli sizustis (ss) - xelmisawvdomia farTo momxmareblisaTvis. 

,,NAVSTAR”-is sistemisaTvis  gaTvaliswinebulia sami tipis sanavigacio 
signalebi: 

Protcted (p-code )- daculi, gankuTvnili pirvel rigSi aSS-s Tavdacvis 
saministros saWiroebisaTvis. 

Selective Availabilitu(S/A) –SerCeviTi xelmisawvdomobis, winaswargamiznviT 

 
nax.IV. 11, a)Kkosmosuri aparatebidan signalebis miRebis  principi 
 b) kosmosuri aparatebis qvesistemebi ,,ГЛОНАСC”-I da ,,NAVSTAR” (,,GPS”) 
  

qmnis ra Tanamgzavris saaTebis mniSvnelovan da gauTvaliswinebel movlas 
warmoSobs mniSvnelovan cTomilebebs momxmareblebis zogadsamoqalaqo 
wrisaTvis adgilmdebareobis gansazRvrisas. 

Clear Acquisition(C/A) - msubuqi amocnobis - anu esaa zogadsamoqalaqo kodi. 
b - kontrolisa da marTvis miwiszeda qvesistema Sedgeba TvalTvalis 

sadgurebis jgufisagan, dxT-ze datvirTvis ramdenime da mTavari sadgurisagan. 
es qvesistema axocielebs sistemis mTlianobis monitorings da 
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momxmareblisaTvis misawodebeli informaciis pirvelad wyaros warmoadgens. 
misi ZiriTadi amocanaa: 

• sanavigacio dxT-s muSaobaze kontroli; 

• informaciis Segroveba orbitis (efemeridebis) gansazRvrisa da prog-
nozisaTvis;  

• mTliani orbitaluri kompleqsis drois erTiani sistemis formireba da 
misi sinxronizacia msoflio drois mimarT da monacemTa eqsportireba sanavi-
gacio dxT-s saborto kompiuterebis mexsierebaSi.  

• efemeridul-droiTi informacia dxT-s mexsierebaSi dRe-RameSi orjer 
itvirTeba, rac uzrunvelyofs navigaciuri gansazRvrebebis maRal sizustes. 

g - momxmareblebis qvesistema Sedgeba operatiul-programuli saSuale-
bebisagan, romlebic axdenen ,,GPS”-is ZiriTad daniSnulebebis realizacias _ 
geodeziuri gamoyenebisaTvis koordinatebis gansazRvras. 

,,GPS”-is momxmareblis aparaturis farTo gamoyenebis mTavari faqtore-
bia: 

• ar aris amindze damokidebuli; 

•koordinatebis pirveladi  gansazRvris operatiuloba (3 wuTze naklebi 
mimRebis CarTvidan); 

• koordinatebis gansazRvris uwyvetoba (yovel 0,5 wm); 
• mimRebebis mcire zomebi da wona; 
• mcire energotevadoba; 
• eqspluataciis simartive; 
• maRali sizuste; 
• SedarebiT dabali Rirebuleba. 
pozicionirebis monacemebis warmodgena xdeba momxmareblisaTvis nebismi-

eri moxerxebuli cifruli saxiT: koordinatTa sxvadasxva, geografiul an 
nebismier marTkuTxa sistemaSi pozicionirebis obieqtebis aRwerisa da 
sistematizaciis SesaZleblobiT. 

dReisaTvis saTanamgzavro sanavigacio sistemebma farTo gamoyeneba ukve 
poves Semdeg dargebSi: - samxedro, kosmosur, sahaero, sazRvao, samdinaro, 
avtosagzao, sarkinigzo da sxva saxis transportSi; geodeziaSi, kartografiaSi, 
okeanografiaSi; geofizikur da geologiur-sadazvervo samuSaoebSi; saTevzWero 
meurneobaSi; ekologiuri monitoringisas; samecniero-kleviT samuSaoebSi, maT 
Soris, fundamentalurSi da adamianis moRvaweobis sxva sferoebSi. 

geodeziasa da topografiis dargSi es marTlac da revoluciuri gar-
Rvevaa momavalSi, romelic gamoiwvevs rogorc xelsawyoTa parkis, ise 
samuSaoTa warmoebis teqnologiebisa da meTodebis radikalur cvlilebebs. 

 

IV.2.1. ,,GPS”-is gamoyenebiT adgilmdebareobis wertilTa 
koordinatebis gansazRvris principi 

 
,,GPS”-is ZiriTadi principia _ dedamiwis xelovnuri Tanamgzavruli na-

vigaciuri sistemebis gamoyeneba moZrav geodeziur punqtebad (aTvlis zustad 
kordinirebul wertilebad), maT mier gamosxivebuli radiosignalebis gavr-
celebis drois mixedviT manZilebis gansazRvrisas da dedamiwaze koor-
dinatebis gansazRvra trigonometriuli Tanafardobis safuZvelze. 

  Tu miviRebT mxedvelobaSi, rom cnobilia sistemis nebismieri 
gamoyenebuli navigaciuri Tanamgzavris zusti adgilmdebareoba drois nebismir 

momentSi da nebismier maTganamde manZilis ganisazRvris wesi, maSin ,,GPS”-is 
ZiriTadi idea aRmoCndeba Zalian martivi. 

davuSvaT, rom Cveni adgilmdebareobis koordinatebis dadgena gvinda 
Cvengan 22 000 km manZiliT daSorebuli erTi sanavigacio Tanamgzavris dax-

marebiT (nax. IV.12, a.). cxadia, am SemTxvevaSi Cveni SesaZlo mdebareoba kosmosSi 

mkveTrad Semoifargleba A Tanamgzavris centridan 22 000 km-iani radiusis mqone 
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sferos zedapiriT. amasTan, Tu cnobilia manZili meore B  dxT-mde, (vTqvaT 

23 000 km), maSin adgilmdebareobis areali iqneba A da B sferoebis gadakveTiT  
miRebuli wrexazi (nax.IV.12, b).   

Tu gaizomeba manZili mesame C dxT-mde, radiusiT vTqvaT 21 000 km Cveni 
SesaZlo mdebareoba Semoifargleba ori wertiliT, romlebic mdebareoben 
21 000 km-iani radiusis mqone sferos gadakveTaze A da B sferoebis gadakveTiT  

miRebul wrexazTan (nax.IV.12, g).  
      rogorc wesi, ori SesaZlo amonaxsnidan erTi ararealuria _ magali-

Tad, wertili mdebareobs dedamiwis zedapiridan Zalian Sors, an aqvs 
daujerebeli siCqare. amitom,A,,GPS”-is mimRebebis kompiuterTa programuli uz- 

 
 

nax.IV. 12. wertilis adgilmdebareobis  gansazRvra: a) dedamiwis erTi 
sanavigacio Tanamgzavris, b) oris, g) samis mixedviT. 

 
runvelyofa avtomaturad gamoyofs saZebni wertilis ori SesaZlodan WeSmarit 
mdebareobas. amgvarad, rom ganvsazRvroT wertilis zusti adgilmdebareoba 
Teoriulad sakmarisia sami ganazomi sam sanavigacio Tanamgzavramde. Tumca, 
rogorc SemdegSi iqneba dadgenili, arsebobs teqnikuri mizezi, romlis gamo 
dasaxuli amocanis gadasawyvetad rogorc minimumi saWiroa kidev erTi 
ganazomi, meoTxe sanavigacio dxT-mde. 

rogorc minimum oTx Tanamgzavramde (moZrav geodeziur punktebamde) 

manZilis gansazRvris Semdeg, wertilis koordinatebis (adgilmdebareobis) 
dasadgenad saWiroa Cveulebrivi Sebrunebuli trilateraciis amocanis amoxsna, 
anu Sebrunebuli xazovani gadakveTa. 

 

IV.2.2.  manZilis gazomva ,,GPS”-is sanavigacio Tanamgzavrebamde 
 

radganac nebismieri ,,GPS” dafuZnebulia sanavigacio Tanamgzavramde 
manZilis gansazRvraze, cxadia damuSavebulia maTi dadgenis meTodebi. 

sanavigacio Tanamgzavramde manZilis gansazRvris ZiriTadi principia 
Tanamgzavris signalis dedamiwaze mdebare mimRebamde miRwevis drois gazomva, 
da SemdgomSi misi mixedviT saZebni mnZilis gamoTvla. 

radiotalRebis didi siCqaris gamo (daaxloebiT 300 000km/wm), aucilebe-

lia sanavigacio Tanamgzavris mier cnobis gacemisa da ,,GPS”-is mimRebis mier 
misi dafiqsirebis momentis Zalian zustad gansazRvris daufleba. mocemul 
Tanamgzavramde manZili toli iqneba talRis gavrcelebis siCqaris namravlisa 
sanavigacio dxT-s mier signalis  gacemasa da misi dedamiwaze miRebas Soris 
drois Sualedze. cxadia, aseTi midgoma sistemaSi saaTebis gansakuTrebul 
sizustesa da srulyofas moiTxovs. marTlac, radiosignalis gavrcelebis 
drois gansazRvrisas 0,01 wm-iT cdomileba manZilis dadgenaSi Seadgens 
daaxloebiT 3000 km-s. 
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amasTan dakavSirebiT yovel sanavigacio Tanamgzavrze ayeneben oTxi 
yvelaze zusti atomuri saaTisagan Semdgar kompleqts, romelic Zalian Zviri 
da didia, xolo ,,GPS”-is yvela mimRebebze iZulebiT, iaf da kompaqtur kvarcis 
saaTebs, romlebic SesamCnevad CamorCebian sizustis mixedviT atomurs, rac 
iwvevs ,,GPS”-is mimRebebis drois skalis gadawevis Sesworebis problemas. 

,,GPS”-is sistemaSi radiosignalis gadacemis momentis gamoyofa xdeba 
kosmosSi sanavigacio dxT-sa da dedamiwaze ,,GPS”-is mimRebebis signalebis sin-
qronizaciiT ise, rom isini zustad erTdroulad axdendnen erTi da igive bina-

ruli (ormagi) kodis generirebas, romelic warmoadgens yovel miliwamSi ganme-
orebadi logikuri nulebisa da erTianebis Zalze rTul, zedmiwevniT SerCeul 
da moCvenebiT SemTxveviT mimdevrobas. aseTi specialurad garTulebul kodebs 

fsevdoSemTxveviTi kodebi ewodeba (nax. IV. 13 a).  
 

 
 
nax. IV. 13. radiosignalis gavrcelebis drois gansazRvra fsevdoSemTxveviTi 

kodebis gadawevis mixedviT 
 
imis gamo, rom fsevdoSemTxveviTi kodebi mkacrad sinqronizebulia 

radiosignalis gavrcelebis drois gansazRvra da, aqedan gamomdinare, 
manZilisa mocemul Tanamgzavramde, savsebiT SesaZlebelia misgan miRebuli 
signalis SedarebiT mimRebis zustad iseTive fsevdoSemTxveviT kodTan. erTi 
kodis gadaweva meoris mimarT Sesabamisi iqneba Tanamgzavridan ,,GPS”-is 
mimRebamde radiosignalis  gavlis droisa (nax. IV. 13, b). 

dadgenilia, rom Tanamgzavridan radiosignalis gavrcelebis drois  sami 
zusti gazomva zustad gansazRvravs wertilis mdebareobas samganzomilebian 
sivrceSi, igives uzrunvelyofs  drois oTxi arazusti gazomva. 

am principis gamoyeneba SeiZleba ganvixiloT organzomilebian sivrceSi 
e.i. sibrtyeze, xolo simartivisaTvis droebiT amoviRoT mesame ganzomileba. 

(nax. IV. 14, a)-ze 1 wertili imyofeba A Tanamgzavridan 4 wm. manZilze da 

B-dan 6-ze. es ori zusti gazomva sakmarisia 1 wertilis mdebareobis calsaxad 
gansazRvrisaTvis sibrtyeze Tu ,,GPS”-is mimRebebis saaTebi iseTive srulyo-                                          
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nax. IV. 14. wertilis mdebareobis gansazRvra sibrtyeze. a) ori gazomviT b) sami 

zusti gazomviT b) sami arazusti gazomviT 
filni iyvnen, rogoric atomuri. vTqvaT isini CamorCebian erTi wamiT, maSin 
saZebn wertilamde manZili dadgenili iqneboda Sesabamisi cdomilebiT _ A 
Tanamgzavramde  5 wm, xolo B-mde 7 wm. da saZebni 1 wertilis mdebareoba 

dadgenili iqneboda SecdomiT me-2 wertilze (nax. IV. 14, b).                                
    Tu gaizomeba manZili kidev mesame Tanamgzavramde, romelic vTqvaT, 

tolia 7 wm., maSin sami zusti gazomva mogvcems saZebni 1 wertilis mdebareobas 

sami Sesabamisi wrexazebis gadakveTaze (nax. IV. 14, b). 
imis gamo, rom mimRebis saaTebi ramdenadme CamorCebian sami arazusti    

gazomvebis Sedegad miiReba saZebni wertilis sami SesaZlebeli adgil-

mdebareoba (wert. 2, 3 da 4), romlebic erTdroulad SeiZleba imyofebodnen 5, 7 

da 9 wm manZilze Sesabamisad A, B da C Tanamgzavrebidan, rac fizikurad 

SeuZlebelia (nax.14, g). 
naxazze Strixebiani wrexazebi aRniSnaven ,,fsevdomanZilebs” anu ,,GPS”-is 

mimRebebis arazusti saaTebiT gazomils. Tu daviwyebT SecdomiTi manZilebis 
Secvlas romelime erTnairi nabijiT, maSin sabolood SeiZleba mivideT ara sam, 
aramed erTaderT swor amonaxsnamde 1 wertilze. 1 wertilis zusti mdebareoba 
aseve SeiZleba davadginoT sami gantolebisagan Semdgari sistemis amoxsniT 

(Tanamgzavramde swori manZilebiT). amgvarad, organzomilebin sivrceSi 

(sibrtyeze) sami arazusti gazomva iZleva iseTive sizustis Sedegs, rasac ori 
zusti gazomva.  

 ,,GPS”-is mimRebTa kompiuterebis programuli uzrunvelyofa agebulia 
imgvarad, rom roca maTSi Semodis erT wertilSi gadaukveTadi gazomvebi, maSin 

aranakleb oTxi oTxucnobiani gantolebis amonaxsnSi (samganzomilebian 
sivrceSi) imyofeba erTaderTi wertili, romelic Seesabameba oTx sanavigacio 
Tanamgzavramde Sesworebul manZilebs, e.i. amgvarad swordeba mimRebis saaTebis 
svlaSi uzustoba. 

saZebni wertilis zusti adgilmdebareobis gansazRvrisaTvis samganzomi-
lebian sivrceSi saWiroa oTx sanavigacio Tanamgzavramde manZilis aranakleb 

oTxi arazusti gazomva (fsevdomanZilebi).  

,,GPS”-is sistemaSi sanavigacio dxT-ebi gamoiyeneba rogorc aTvlis 
wertilebi, amitom maTi orbitebi da yoveli maTganis adgilmdebareoba 
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orbitaze (efemeridebi) drois nebismier momentSi zustad unda iyos cnobili. 

amitom ,,GPS”-is mimRebi Tavisi kompiuterebis mexsierebaSi Seicavs ,,almanaxs”, 
anu uwyvetad ganaxlebad cnobars, romlisganac SesaZlebelia orbitaluri 
kompleqsis nebismieri Tanamgzavris adgilmdebareobis gansazRvra drois 
nebismieri momentisaTvis. 

sanavigacio dxT-s adgildmdebareobaSi Teoriuli orbitisagan umniS-

vnelo gadaxrebi (efemeridebis Secdomebi), dakavSirebuli mzisa da mTvaris 
gravitaciul velTan, agreTve mzis sinaTlis wnevasTan, SeimCneva dakvirvebis 
miwiszeda sakontrolo sadgurebis mier. orbitebisTvis gamoTvlili 
Sesworebebi gadaecema ukan Tanamgzavrebs, romlebic cvlian wina informaciebs 
saborto kompiuterebis mexsierebaSi. Tanamgzavrebi koduri radiosignalebis 
uwyvet gadacemasTan erTad wamdauwum agzavnian Sesworebebs dedamiwaze Tavis 
orbitalur mdebareobaSi, aaxleben ra  ,,GPS”-is yvela mimRebis almanaxebs. 

wertilis adgildmdebareobis saWiro sizustiT gansazRvrisas ,,GPS”-is 
sistemaSi mxedvelobaSi Rebuloben cdomilebTa sxva SesaZlebel wyaroebsac, 
magaliTad radiosignalis ionosferosa da trofosferoSi gavlis Seferxeba. am 
cdomilebebs mxedvelobaSi Rebuloben an gaSualedeburi Sesworebebis SetaniT, 
an or sxvadasxva sixSiris radiosignalebze momuSave specialuri mimRebebis 
gamoyenebiT. 

wertilebis adgildmdebareobis gansazRvrisas manZilis aranakleb oTx 
sanavigacio dxT-mde gazomvis aucileblobam, aseve manZilis gazomvis  sxva-
dasxva saxis cdomilebebma da Sesrulebuli gazomvebis daniSnulebam 
ganapiroba ,,GPS”-is mimRebebis konstruqciis didi nairsaxeoba. 

                      IV.2.3. ,,GPS”-is mimRebebi 
 
topogeodeziuri samuSaoebis praqtikaSi gavrcelebuli ,,GPS”-is 

mimRebebi pirobiTad or jgufad SeiZleba daiyos. 

1. mimRebebi, romlebic muSaoben Tanmimdevruli (morigeobiTi) 
dakvirvebisa da manZilebis muSa Tanavarskvlavedis sanavigacio dxT-mde 
gazomvis principiT. 

 2. mimRebebi, romlebic akvirdebian da uzrunvelyofen manZilebis 
gazomvas erTdroulad oTx da met sanavigacio dxT-mde, anu gazomvebis 
paralelurad wamyvanebi. 

,,GPS”-is mimRebebs ganasxvaveben aseve sxvadasxva daiSnulebisa da 
konstruqciuli Taviseburebebis mixedviT. 

erTarxiani mimRebebi, yvelaze ekonomiuri da iafia, gamoiyeneba im SemT-
xvevaSi, roca ar aris saWiro gazomvebis Catareba ,,realuri drois reJimSi”, e.i. 
uwyvetad da arc im obieqtis siCqaris gazomvaa aucilebeli, romelzec daye-
nebulia mimRebi.Aadgilmdebareobis koordinatebis gamoTvlamde erTarxianma 
mimRebma TanmimdevrobiT, cal-calke unda Seasrulos oTxi gazomva, oTx 
sxvadasxva Tanamgzavramde. erTi wertilis koordinatis gansazRvris mTelma 
operaciam SeiZleba daikavos 2-dan 30 wamamde. 

Tumca aseTi mimRebebis daxmarebiT ar SeiZleba gazomvebis Catareba 
moZravi obieqtebidan. erTarxiani mimRebebis muSaoba momentebSi wydeba, roca 
sanavigacio Tanamgzavrebi gadascemen TavianT informaciul Setyobinebebs, 
romelTagan nebismieris  miRebasa da gaSifvras undeba daaxloebiT 30 wami. 

 orarxiani mimRebebi muSaoben Semdegi principiT: roca mimRebis erTi 
arxi axdens erT Tanamgzavramde droebiTi gazomvebis Sedegebis damuSavebas, 
meore arxi gazomvis Casatareblad amyarebs radiokontaqts morig Tana-
mgzavrTan. pirveli arxi monacemTa nawilobrivi damuSavebis Semdeg myisierad 
gadaerTveba morig Tanamgzavramde gasazomad  mis ,,daWeraze da ,,mosmenaze” 
drois dakargvis gareSe. amavdroulad meore, administraciulad wodebuli 
arxi, miimarTeba Semdgomi Tanamgzavrisken da a.S. administraciuli arxi 
gamoiyeneba Tanamgzavrebis informaciuli cnobebis misaRebad adgil-
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mdebareobis koordinatebis gansazRvris procesis Seuwyvetlad da SeiZleba 
gamoyenebul iqnas droebiTi gazomvebis dasamuSaveblad. garda amisa 
Tanamedrove orarxiani mimRebebis daprogrameba xdeba oTxze met Tanamgzavrze 
saTvalTvalod im SemTxvevaSic, roca muSa Tanamgzavrebidan erT-erTze 
dakargulia kontroli, wamierad gamoiyeneba meore, koordinatebis gansazRvris 
procesis Seuwyvetlad. yvelaferi es aCqarebs mimRebebis muSaobas. 

mravalarxiani mimRebebi (uwyveti TvalTvalis) erTdroulad akvirdebian 
oTx da met Tanamgzavrs. topogeodeziur warmoebaSi gamoyenebul aseT mimRebs 
SeiZleba hqondes 4, 6, 8, 10, 12 da 24 saTvalTvalo arxi.Ggarda cxadi 
upiratesobisa _ koordinatTa uwyveti gansazRvra realuri drois, siCqarisa da 
moZraobis traeqtoriis reJimSi, mravalarxian mimRebebs SeuZliaT daamuSaon 
mocemul momentSi caze SemCneuli muSa Tanavarskvlavedis yvela Tanamgzavris 
signali, xolo zogierTi mimRebi erTdoulad sxvadasxva orbitaluri sitemis 
Tanamgzavrebidan: NAVSTAR-idan  da  ГЛОНАСC-idan . 

erTsixSiriani da orsixSiriani mimRebebi. garda radiotalRebis erT six-
Sireze momuSave mimRbebisa praqtikaSi gamoiyeneba mravalarxiani orsixSiriani 
mimRebebi, romlebic muSaoben kodebis gamoyenebiT 1575,72 da 1227,6 MHZ 
sixSireebze. isini TiToeuli Tanamgzavris ionosferul da trofosferul 
SeferxebaTa diferencirebuli aRricxvis SesaZleblobiT uzrunvelyofen 
koordintTa ufro zust gansazRvras. aseve uzrunvelyofen mimRebis swraf 

inicializacias (sawyis mniSvnelobaTa miniWebas), rac gansakuTrebiT aqtu-
aluria iseT adgilebSi, sadac Tanamgzavris signalebi xSirad iblokeba. 

koordinatTa gansazRvris sizustisa da daniSnulebis mixedviT  ganasxva-

veben Semddegi klasis  mimRebebs: navigaciuri klasis sizustis 150-200 m (nax.15, 
a); kartografiisa da GIS klasis sizustis 1-5 m (nax.15, b) da geodeziuri klasis 

sizustiT 1 sm (nax.15, g). amaTgan pirveli yvelaze iafi da kompaqturia, misaRebia 
ZiriTadad saxalxo meurneobaSi sanavigacio sizustis amocanebis gadasawyvetad, 
geografiuli kvleva-Ziebisas da sxva. kartografiisa da GIS klasis sizustis 
mimRebebic SedarebiT iafi da xelmisawvdomia geografia- geologiuri da sxva 

      

   
 

nax. IV. 15. erTsixSiriani 12 arxiani ,,GPS”-mimRebebi: a) navigaciuri klasis sizus-
tis ,,Eagle Explorer”; b)  kartografiisa da GIS klasis ,,Pathfinder ProXl” - 1-kompaqturi antena 
garsediniT; 2 - naxevarmetriani nakrebi dgami; 3- sistemis gadasatani CanTa; 4-TDCI-is 
amgrovebeli; 5-monacemTa CatvirTvis kabeli;Тg) geodeziuri klasis  Leica Geosystems ч 

 

saxis kvleva-Ziebis, geoekologiuri monitoringis Catarebisas. sizuste SeiZleba 
arsebiTad amaRldes maTi sabazo variantad, sabazo sadgurebTan erTad 
gamoyenebiT, rac saSualebas iZleva umetesi topogeodeziuri samuSaoebi maTi 

daxmarebiT SevasruloT. maT Soris realuri drois reJimSi gadawyvetadi (mag. 
moZravi avtomobilidan gzis profilisa da mimdebare teritoriis agegmva).  

geodeziuri klasis sizustis mimRebebi Zalian Zviria, samagierod 
avtomatur reJimSi muSaobis drosac uzrunvelyofs koordinatTa gansazRvras 
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1-3 sm sizustiT kinematikur reJimSi da 0,5-1 sm-mde statikuri gazomvebisas, rac 
misaRebs xdis mis gamoiyenebas nebismieri topogeodeziuri amocanebis 
gadawyvetisas. 

 
IV.2.4. geodeziuri samuSaoebis organizacia bazuri sadgurebis 

,,DGPS”-is gamoyenebiT 
 
kartografiisa da gis-is klasis sizustis ,,GPS”-is mimRebebis gamoyeneba 

SesaZlebelia geodeziuri klasis sizustis gazomvebisTvisac, Tu gamoviyenebT 

diferencialuri (fardobiTi) pozicionirebis meTodikas ,,Differential GPS”--
,,DGPS”-is bazur sadgurebTan muSaobis reJimSi. 

diferencialuri pozicionirebis teqnologia dafuZnebulia imaze, rom 
erTi da imave markis sxvadasxva mimRebebiT absolituri koordinatebis 
gansazRvris cdomilebebi erTi lokaluri ubnis farglebSi praqtikulad 

erTnairia. amitom, Tu davayenebT DGPS-mimRebs (bazur sadgurs) zust 

koordinatebian wertilze, SeiZleba dadgindes sxvaoba etalonur da GPS-
koordinatebs Soris da Sesworebebs gavukeToT radioarxebiT retranslireba 

sxva (marTvad)  ,,GPS”- mimRebebze. 
bazur DGPS-sadgurs ayeneben zusti simaRlisa da gegmiuri koordi-

natebis mqone wertilze (mag. saxelmwifo geodeziuri qselis punqtze) an 
specialurad Seqmnil nebismier moxerxebul adgilas, romelic tradiciuli 
miwiszeda geodeziuri meTodebiTaa dakavSirebuli saxelmwifo qselTan. 

saSualo sizustis mimRebebis gamoyenebiT Catarebuli uzustesi gazomvebi 
daiyvaneba drois raRac monakveTSi monacemTa uwyvet Segrovebaze uZrav 
mimRebisas da im ,,sayrdeni” wertilis zusti koordinatebis codnaze, romelzec 
dayenebulia DGPS-sadguri. Tanamedrove geodeziuri klasis sizustis DGPS-
mimRebebi da kartografiisa da gis klasisac ukve iZlevian agegmvis samuSaoebis 
,,kinematikuri agegmvis” reJimSi Catarebis saSualebas, roca melartyeebis 
gadanacvleba xdeba wertilidan wertilisken, romelTagan koordinatebi 
elviseburad registrirdeba magnitur matareblebze, klaviSze martivi daWeriT. 
igive SeiZleba gakeTdes agegmvis realuri drois masStabSi trasirebisas, 30 
km/sT siCqariT moZravi avtomobilidan.  

bazuri DGPS-sadgurebis gamoyenebisas adgilmdebareobis wertilTa 
koordinatebis gansazRvris maRali sizuste SeiZleba uzrunvelyofil iqnas 
DGPS-sadguridan 10 km manZilze myofi saSualo sizustis mimRebebiT. 
makoreqtirebeli signali avtomaturad asworebs sistemis yvela SesaZlebel 

cdomilebebs (saaTebis svlaSi, efemeridebis, radiosignalebis ionosferuli da 
trofosferuli Sekaveba). amis gamo marTvad mimRebad SeiZleba ara marto Zviri,   
orsixSiriani GPS-is, aramed SedarebiT iafis gamoyeneba (nax. IV.16). DGPS-
sadgurze samuSaos organizebis ori varianti ganixileba. 

Ppirveli xerxiT sayrdeni sadguridan marTvadi 
mimRebebis telemetruli arxebiT gadaecema cnobebi 
cdomilebebze, xolo maTi kompiuterebi amuSaveben 
Tanamgzavris signalebis mixedviT, adgilmdebareobaze 
sakuTar cnobebTan erTad. 
     meore xerxiT bazuri DGPS-sadguri muSaobs ,,fse- 
vdoTanamgzavris” reJimSi. sadguri gadascems imave 
struqturis signalebs, rogorsac Tanamgzavrebi, e.i. 
fsevdoSemTxveviTi kodebisa da informaciuli Setyo- 

nax. IV. 16. geodeziuri ga-  binebis Semcvels. marTvadi mimRebebi amuSaveben bazu- 
zomvebisas bazuri ,,DGPS”- ri sadguris signalebs Tavis erT-erT gamouyenebel                        
sadguris gamoyenebis sqema  arxSi,  anu Rebuloben koreqciis monacemebs imave gziT,              
 rogorc efemeridebze monacemebs orbitaluri kompl-                                                                                                                                                           
eqsis sanavigacio Tanamgzavrebidan. 
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IV.2.5. GPS-teqnologiebis gamoyeneba kvleva-Ziebis periodSi 
topo-geodeziuri samuSaoebis Sesrulebisas 

 
topo-geodeziuri samuSaoebis rogorc Tanamedrove teqnologiebis 

gamoyenebiT, ise tradiciuli meTodebiT Sesrulebisas eleqtronuli miwiszeda 

geodeziis (eleqtronuli taqeometrebi, SuqmanZilmzomebi, maregistrirebeli 
nivelirebi da sxv.), aerofotoagegmvebisa da stereofotogrammetris farTod 

gamoyenebasTan erTad GPS-teqnologiebi dReisaTvis sul ufro farTo  
gavrcelebas poulobs Semdegi amocanebis gadawyvetisas: 

1. adgilmdebareobis msxvilmasStabiani topogrfiuli agegmvebi; 
2. geologiuri damuSavebis adgilebisa da geofizikuri gazomvebis 

punqtebis mibma; 
3. adgilmdebareobis aerofoto, fotoTeodolituri da taqeometriuli 

agegmvisas gegmur-simaRluri qselis Seqmna; 
4. sxvadasxva saxisa da daniSnulebis aeroagegmvebisas, rogorc aeronavi-

gaciuri mowyobilobis gamoyeneba; 

5. GPS-nivelirebis gamoyeneba sxvadasxva daniSnulebis trasebis daniSv-
nisas; 

6. wyalsazomi sadgurebis mibma, hidro da morfo sagdulebis agegmva, 

hidrometruli samuSaoebis (wyalqveSa agegmvebi, mdinaris mimarTulebis, dinebis 
siCqarisa da wylis xarjis gazomva) Sesruleba; 

7. miwisqveSa da miwiszeda komunikaciebis agegmva; 
8. arsebuli gzebis rekonstruirebisas kinematikuri agegmva;  

 
$IV.3.  saxelmwifo simaRluri geodeziuri qselebi 
 

gegmur qselebTan erTad daigeba saxelmwifo simaRluri (saniveliro) 
geodeziuri qselebic, romlebic qmnian  saxelmwifo saniveliro qsels. 

saxelmwifo saniveliro qseli iqmneba geometriuli nivelirebis 

meTodiT, aTvlis sawyisiT qveyanaSi miRebuli sawyisi donebrivi zedapiridan.* 
saniveliro geodeziuri qselebi Seqmnilia da viTardeba geometriuli 

nivelirebis meTodiT da moicavs I, II, III da IV klasis saniveliro qselebs. 
 I da II klasis saniveliro qseli mTavari simaRluri qselia, romelic 

qmnis qveyanaSi simaRleTa erTian sistemas da gankuTvnilia iseTi amocanebis 
gadasawyvetad rogoricaa: dedamiwis qerqis Tanamedrove moZraobebze dkvir-
vebebi, okeaneebisa da zRvebis doneTa sxvaobebis dadgena; dedamiwis fizikuri 
zedapiris figuris Seswavla. maTi dageba xdeba okeaneebis, zRvebis, didi 
tbebisa da mdinareebis sanapiro xazis gaswvriv, msxvili gzatkecilebisa da 
rkinigzebis gayolebiT. 

I klasis (maRali sizustis) saniveliro qseli daigeba 3000-4000 km 
perimetris mqone poligonebis saxiT, Tanamedrove maRali sizustis 
xelsawyoebiTa da meTodebiT. poligonebi erTmaneTTan arian dakavSirebulni da 
qmnian saerTo sistemas. I klasis nivelirebis meTodika Zalze rTulia. mas 
asruleben pirdapiri da Sebrunebuli mimarTulebiT omboxebis an bunikebis ori 
wyviliT, romlebic nivelirebis or damoukidebel svlas qmnian. nivelirebas 
awarmoeben toli 50 m sigrZis mxrebiT; sadgurze nivelirsa da lartyebs Soris 
manZilebSi sxvaoba dasaSvebia ara umetes 0,5 m.  

amaRlebebSi Seubmeloba ar unda aRematebodes ±0,5 L mm (L -ormagi sani-
veliro svlis sigrZe, km-Si). bolo wlebSi am klasis nivelirebisas sul ufro 

xSirad iyeneben eleqtronul preciziul RENI 002A tipis nvelirebs (ix. nax. 
III.39, a). dedamiwis qerqis vertikaluri moZraobebis dinamikis Seswavlis mizniT I 
klasis nivelirebas imave svlebiT imeoreben yovel 25 weliwadSi.  
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saniveliro qselebis gaxSirebas axdenen principiT: zogadidan kerZosken 
gadasvla _ pirvel klass axSireben meoreTi, meores _ mesameTi, xolo mesames _ 
meoTxeTi. 

II klasis nivelireba Sedgeba I klasis reperebze dayrdnobili svlebisa 
da poligonebisagan, romelTa perimetri 500-600km-s aRwevs. dasaSvebi Seub-

meloba ganisazRvreba formuliT f h =5mm L , sadac L svlis sigrZea an poli-

gonis perimetria kilometrebSi. II klasis nivelirebisas gamoiyeneba maRali 

sizustis nivelirebi H-1, H-2 (ruseTi) an  Ni-007 (germania). Zalze  efeqturia DL-
102C tipis zusti eleqtronuli nivelirebis gamoyeneba (ix. nax. III.39, b). 

III klasis saniveliro qseli Sedgeba calkeuli svlebisa da 
sistemebisagan Camoyalibebuli 6-9 poligonisagan romlebic axSireben II klasis 
poligonebs. III klasis poligoni Tavis mxriv ivseba IV klasis saniveliro qse- 
lebiT. III klasis nivelirebisas poligonis perimetria 150-200km, mxrebis sigrZed 
Rebuloben 75 m-s, xolo Sesrulebis sizustem unda uzrunvelyos saniveliro 

svlebSi an poligonebSi ±10 L mm-ze ara umetesi Seubmeloba.Ees monacemebi IV 

klasisaTvis Sesabamisad 50km-s, 100 m-s da ±20 L mm-s Seadgens.  
 III da IV klasis saniveliro qselebi gaTvaliswinebulia sxvadasxva 

masStabis topografiuli agegmvebis simaRlur safuZvlad, mTeli rigi sainJin- 
ro saxis amocanebis gadasawyvetad.  
       nivelirebis svlebs adgilze amagreben mudmivi niSnebiT aranakleb yovel 
5km. mudmivi saniveliro niSnebi ramdenime tipisaa: yamiris, kldis, kedlis repe- 

rebi da markebi (nax.IV.17). 

*yofil sabWoTa kavSirSi simaRleTa  aTvla warmoebda baltiis zRvis donebrivi zedapiridan 
I, II, III da IV klasis saniveliro qselebis Semdgomi gaxSireba xdeba e.w. 

teqnikuri da trigonometriuli nivelirebiT. pirvelis dageba xdeba sawyis    
reperebze da markebze dayrdnobili calkeuli svlebisa da qselebis saxiT. maT 

zRvrul Seubmelobas iTvlian formuliT fh=50mm L . 
teqnikuri da trigonometriuli nivelirebis procesSi gzadagza xdeba 

simaRluri TvalsazrisiT mdgradi sagnebis: liandagis boloebis, Webis 
xufebis, agreTve xramebis fskeris niSnulebis, wylis obieqtebis doneebis, 
Cacementebuli rkinis sagnebis da sxvadasxva saxis adgilobrivi obieqtebis 
nivelireba. Yyvela es wertilebi svlaSi CairTveba rogorc Sualeduri. 

 

$IV.4. saxelmwifo geodeziuri qselis punqtebis 
aRniSnva adgilze 

 
saxelmwifo qselis geodeziur punqtebs SeZlebisdagvarad ganaTavseben 

Ria, amaRlebul adgilebSi ise, rom yoveli maTganidan uzrunvelyofili iyos 
pirdapiri mxedveloba ara nakleb sam mezobel punqtze. 

xangrZlivi Senaxvis geodeziur punqtebs saimedod amagreben dedamiwaze 

geodeziuri centrebiT (nax. IV.17, a), - sezonuri mzralobis qvemoT Cadebuli 
rkinabetonis monoliTebiT.   

saxelmwifo sagegmo qselis centrebze warsulSi ayenebdnen sxvadasxva 

konstruqciis xis an metalis gare niSnebs (nax. IV.17. b, g), romlis daniSnuleba 
iyo saviziro markisa da geodeziuri xelsawyos aweva iseT simaRleze, romelic 
uzrunvelyofs pirdapir mxedvelobas mezobeli niSnebisken.                                                                               

simaRluri geodeziuri qselis punqtebs adgilze amagreben kapitaluri 

gruntis reperebiT, kedlis reperebiT an markebiT (nax. IV.18). I da II klasis 
yvela saniveliro qselebSi reperebs amagreben geologiurad mdgrad, ZiriTad 
qanebSi, erTmaneTisagan saSualod 7-8, xolo Znelad misadgom adgilebSi 50-80 
km-Si. III da IV klasis nivelirebis qselebisaTvis es monacemebi Semdegnairad 
gamoiyureba: 7-8 da 10-15 km. saxelmwifo nivelirebis qselis reperebis Camagreba 
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xdeba gruntSi sezonuri mzralobis maqsimaluriad SesaZlebel siRrmeze 
0,5_1,0 m-iT dabla. kapitaluri gruntis reperidan 1 m moSorebiT ayeneben 
rkinabetonis amosacnob boZs, romelzec damagrebulia Tujis damcavi firfita 

warweriT (nax. IV.3, b).    
dasaxlebul punqtebSi saxelmwifo nivelirebis qsels amagreben kedlis 

reperebiT an markebiT, romelsac amontaJeben sxvadasxva saxis kapitaluri 

nagebobebis kedlebSi (saxlebi, wyalsaqaCi koSkurebi, xidebis sayrdenebi da 
sxva). kedlis markebs Cveulebrivad dedamiwis zedapiridan 2-2,5 m ayeneben, 
xolo kedlis reperebs 0,7-1 m. 

fundamentur reperebs ucileblad ayeneben I da II klasis saniveliro 
svlebis sakvanZo punqtebSi, ZiriTadi donis dasadgeni sadgurebis axlos da 
wyalsazom saguSagoebTan. II, III da IV klasis xazebSi dasaSvebia droebiTi 
niSnebis CarTva, romlebic SemdegSi topgrafiuli agegmvebis simaRlur 
safuZvlad gamoiyeneba. 

yvela saniveliro niSans aqvs Tavisi individualuri nomeri, romelic ar 
meordeba mocemul xazze. 

 

$IV.5. saxelmwifo geodeziuri qselis punqtebis 
koordinatebisa da simaRleTa katalogebi 

 
saxelmwifo geodeziuri qselis punqtebis koordinatebi da simaRleebi 

mocemulia cal-calke _ geodeziuri punqtebis koordinatTa katalogebSi an 
simaRlur katalogebSi. katalogebis Sedgena xdeba specialuri instruqciis 
Sesabamisad. isini Seicaven samuSaoTa warmoebis raionis fizikur-geografiuli 
pirobebis aRwerilobas, Sesruleuli samuSaoebis TariRs, safuZvlis sqemas, 
gamoyenebuli geodeziuri iaraRebis CamonaTvals, Sesrulebuli samuSaoebis  
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nax. IV. 17. saxelmwifo geodeziuri qselis geodeziuri centrebi da gare geodeziuri 
niSnebi: a) geodeziuri niSnebis Wrilebi; b) piramidebi, g)  sasignalo koSkura  

 

 
nax.IV. 18. saniveliro niSnebis tipebi. Aa) kedlis reperi; b) gruntis reperi da g) misi 
darajula; d) sxvadasxva markis kldovani gruntis xangrZlivi Senaxvis fundamenturi 
reperebis Wrilebi (zomebi mocemulia mm).   
                                                                                    
sizustes. aqve moyavT cnobebi Zveli qselebis Semonaxul punqtebze da 
adgilze saimedod damagrebul droebiT geodeziur niSnebze. 

saxelmwifo geodeziuri qselis punqtebis koordinatebisa da simaRleTa 
katalogebi inaxeba saxelmwifo geodeziur fondsa da mis qveganyofilebebSi, 
saxelmwifo geodeziuri zedamxedvelobis biuroSi, agreTve raionul 
administraciebSi, sxvadasxva sauwyebo organizaciebSi, romlebic ewevian 
geodeziur samuSaoebs. geodeziuri samuSaoebis warmoebisas saxelmwifo qsele- 
bis Sesabamisi punqtebis monacemebi SeiZleba miviRoT samuSaos mwarmoebeli 
organizaciis oficialur moTxovnaze.   

 
KkiTxvebi IV Tavis gameorebisaTvis 
 

1. ras ewodeba gamosasvleli anu sawyisi wertilebi? 
2. geodeziuri qselebidan romelia yvelaze zusti da saerTo? 
3. daasaxeleT gegmiuri geodeziuri qselis Seqmnis meTodebi; 
4. rogoraa dayofili saxelmwifo geodeziuri qseli?   
5. rogor xdeba I klasis geodeziuri qselis dageba? rogoria parametrebi? 
sizuste? 
6. rogor xdeba I klasis geodeziuri qselebis gaxSireba? 
7. ras ewodeba gegmuri gaxSirebis qselebi? 
8. ras ewodeba Teodolituri svla? 
9. rogor xdeba Teodolituri svlaSi kuTxuri Seubmelobis gammoTvla? 
10. rogor xdeba direqciuli kuTxeebis gamoTvla? rogor gavakontroloT 
gamoTvlebis siswore? 
11. rogor gamovTloT koordinatTa nazrdebi? 
12. rogor xdeba koordinatTa nazrdebis gawonasworeba?  
13. rogor gamoiTvleba poligonis wertilebis koordinatebi?  
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14. rogor ganvsazRvroT Teodolituri svlidan ganze mdebare calkeuli 
punqtebis koordinatebi? 
15. axseniT Tanamgzavruli navigaciis sistemebis muSaobis principi;  
16. romeli mTavari faqtorebi gansazRvravs :,,GPS”-is aparaturis farTo 
gamoyenebas?  
17. axseniT ,,GPS”-is daxmarebiT wertilis kordinatebis gansazRvris principi; 
18. moaxdineT ,,GPS”-is mimRebebis klasifikacia; 
19. rogor xdeba geodeziuri samuSaoebis organizacia bazuri sadgurebis 
,,DGPS”-is gamoyenebiT? 
20. CamoayalibeT is amocanebi romelTa gadawyvetisas gamoiyeneba GPS-
teqnologiebi; 
21. rogor qmnian  saxelmwifo saniveliro qsels? 
22. daaxasiaTeT I da II klasis saniveliro qselebi; rogoria maTi parametrebi? 
23. rogor xdeba nivelirebis svlebis adgilze damagreba? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Tavi V 
 

adgilmdebareobis agegmva 
 

§V.1. cneba agegmvis Sesaxeb. samuSaoTa saxeebi 
topografiuli rukebis Sesaqmnelad 

 
adgilmdebareobis topografiuli rukebis, gegmebisa da cifruli 

modelebis Sesadgenad aucilebelia samuSaoTa  mTliani kompleqsis Catareba, 
maT Soris:  

1) adgilmdebareobis geografiuli Seswavla, romlis drosac gamoiyeneba 
mocemuli teritoriis adre gamocemuli rukebi, cnobebi geodeziuri qselebis 
Sesaxeb da sxva saxis masalebi; maTi Semowmeba da dazusteba xdeba savele 
pirobebSi. am etapze Sesrulebuli samuSaoebis safuZvelze xdeba saredaqcio 
miTiTebebis Sedgena, romelic mimarTulia rukis Sinaarsis TvalsaCinoebisa da 
utyuarobis uzrunvelsayofad, romelic gansazRvrulia agegmvis SerCeuli 
masStabis, teritoriis Taviseburebebis, misi calkeuli elementebis 
generalizaciis Sesabamisad. miTiTebebi xels uwyoben rukis saxviTi da 
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TvalsaCinoebis miRwevas, erTianobas adgilmdebareobis erTgvarovani, magram 
teritoriulad gancalkavebuli obieqtebis CvenebaSi.  

2) nebismieri saxis topografiul agegmvebs win uZRvis aseve aucilebeli 
da metad pasuxsagebi samuSaoebi asagegmi qselis _ gegmiur-simaRluri 
geodeziuri qselis mosamzadeblad, romlis xarisxze mniSvnelovnadaa 
damokidebuli miRebuli topografiuli rukebisa da acm-s sizuste. aseTi 
qselebis sixSire da dagebis meTodebi dmokidebulia masStabze, agegmvis 
xerxebze, adgilmdebareobis xasiaTze.  

agegmvis gegmiur da simaRlur qselad SeiZleba gamoyenebuliqnas 
saxelmwifo geodeziuri qselis wertilebi. Tumca maTi sixSire saSualod ar 
aRemateba 1 punqts 5-15 km2-ze, rac umetes SemTxvevaSi ar aris sakmarisi 
topografiuli agegmvebis Casatareblad. aqedan gamomdinare saWiro xdeba 
geodeziuri qselis Semdgomi gaxSireba adgilobrivi daniSnulebis qselebiT _ 
gaxSirebis qselebiTa da agegmvis qselebiT. am samuSaoebs asruleben Semdegi 
TanamimdevrobiT:  

geodeziuri qselebis proeqtireba. topografiuli agegmvebis geodeziuri 
safuZvlis proeqtireba xdeba mocemul teritoriaze arsebul topografiul 
rukebze momavali agegmvebis daniSnulebisa da masStabis gaTvaliswinebiT. 
qselis Seqmnis meTodebis SerCevisas gasaTvaliswinebulia geodeziuri 
xelsawyoebis parkis mrvalferovneba, agegmvis raionis fizikur-geografiul 
pirobebi, safuZvlis sizustesa da punqtebis sixSireze wayenebuli moTxovnebi, 
saxelmwifo qselTan dakavSirebisa da safuZvlis Semdgomi gaxSirebis 
SesaZleblobebi, geodeziuri punqtebis Senaxvis xangrZlivoba, xazovani 
gazomvebis moxerxebuloba da, rac mTavaria, agegmvis procesSi TiToeuli 
punqtidan adgilmdebareobis maqsimalurad CarTva.  

savele geodeziur samuSaoebs asruleben proeqtirebis Semdeg, romelic 
moicavs qselis punqtebis adgilze damagrebas, moTxovnilebis mixedviT kapi-
taluri an droebiTi geodeziuri niSnebiT da qselis yvela punqtis gegmiuri da 
simaRluri mdgomareobis dasadgenad aucilebeli sidideebis gazomvas. 
kameraluri samuSaoebi _ agegmvis qselis Seqmnis damamTavrebeli etapia da 
moicavs punqtebis koordinatebis X, Y da H gamoTvlas, romelic gansazRvravs 
maT mdebareobas koordinatTa miRebul sistemaSi. 

3) rukis an gegmis Sesadgenad aucilebeliUuSualod agegmvis samuSaoebi 
moicavs situaciis elementebis, reliefis maxasiaTebeli wertilebisa da 
xazebis gegmiuri da simaRluri koordinatebis gansazRvras. amisaTvis agegmvis 
procesSi aucilebelia adgilmdebareobis xazebis horizontaluri qveddebule-
bisa da obieqtebis konturebis Semkvrel sworxazovan elementebs Soris 

horizontaluri kuTxeebis an qveynis mxareebis mimarT xazis mimarTulebis (maTi 
orientirebis), aseve adgilmdebareobis calkeul wertilebs Soris amaRlebis 
dasadgeni vertikaluri kuTxeebis (daxris kuTxeebis)  gansazRvra.  

4) kameraluri samuSaoebi moicavs agegmvis Sedegebis damuSavebas _ werti-
lebis gegmiuri da simaRluri koordinatebis gamoTvlas da qaRaldze (plan-
Setze) mowesrigebas - adgilmdebareobis kartografiuli gamosaxulebis Seqmnas. 

agegmvis xerxi da gamoyenebuli xelsawyoebi gansazRvraven samuSaoebis 
calkeuli saxeebis Sinaarssa da Sesrulebis Tanmimdevrobas. CamoTvlil 
samuSaoebs Tan axlavs damatebiTi samuSaoebi: sxvadasxva saxis dokumentebis 
Sevseba, savele Jurnalebis warmoeba, sqemebis Sedgena da sxv. 

geodeziuri qselis Seqmnisa da didi teritoriebis agegmvebis Sesrulebis 
ZiriTadi principia: ,,zogadidan kerZosken”. zogadia koordinatTa erTiani 
sistemiT SekavSirebuli sayrdeni punqtebis qseli, xolo kerZo _ agegmvis 
samuSaoebi, romlis procesSi ganisazRvreba adgilmdebareobis elementebis 
mdebareoba sayrdeni punqtebis mimarT. agegmvis procesSi, mis yvela stadiaze, 
unda Catardes aseve samuSaoTa warmoebis kontroli. 

uSualod topografiuli agegmvebis safuZvelze iqmneba msxvilmasStabiani 

topografiuli rukebi (1:25 000 da 1:10 000) da gegmebi. agegmvis procesSi 
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Rebuloben rukis (gegmis) agegmvis originals. 1:50 000 da ufro wvrili 
masStabis rukebis Seqmna xdeba kameraluri meTodebiT, romlis drosac 
msxvilmasStabiani rukebi dayavT mocemul masStabamde da axdenen maTze 
gamosaxuli adgilmdebareobis elementebis generalizacias. aseTi samuSaoebis 
Sedegad Rebuloben rukis Sedgenis originals. rukebis Sedgenis kameraluri 
meTodebis damuSavebiT dakavebulia kartografia. 

 

§V.2. agegmvebis klasifikacia. cneba rukebis ganaxlebaze 
  
    agegmvis procesSi amgegmavi xelsawyos mdebareobis mixedviT agegmvebs 

tradiciulad yofen miwiszedad da sahaerod _ fotografiuli xelsawyoebis 

daxmarebiT (aerofototopografiuli agegmva). Tumca miwiszeda agegmvebisas ad-
gilmdebareobis fotosuraTebis sul ufro farTod gamoyeneba safuZvels 
iZleva moxdes klasifikacia topografiul da fototopografiul agegmvebad, 
maTi Semdgomi dayofiT miwiszedad da sahaerod. agegmvebi SeiZleba aseve 
davyoT xmeleTisa da Selfis agegmvebad. 

  agegmvisas yvela gaTvaliswinebul samuSaoebs awarmoeben roca pirvelad 
xdeba mocemuli teritoriis rukis Sedgena an arsebuli rukebi Zalze 

moZvelebulia (SeimCneva situaciis 25-30% cvlileba). Semcirebuli programiT 
agegmva warmoebs rukebis ganaxlebisas _ rodesac xdeba rukis Sinaarsis moyvana 
adgilmdebareobis Tanamedrove mdgomareobasTan SesabamisobaSi. rukebis ganax-
lebis aucilebloba dakavSirebulia adgilmdebareobis im cvlilebebTan 
romelic warmoiSoba adamianis sameurneo moRvaweobisa da bunebrivi faqtorebis 
gavleniT. gamocemuli rukebis Seusabamoba adgilmdebareobis Tanamedrove 
mdgomareobasTan arTulebs maT gamoyenebas sameurneo, sainJinro da samecniero-
teqnikuri amocanebis gadawyvetisas. 

agegmvebis praqtika uCvenebs, rom cvlilebas ZiriTadad ganicdian 
situaciis elementebi, reliefi icvleba iSviaTad, mcire ubnebze, gansakuTrebiT 
sameurneo obieqtebis mSeneblobis adgilebSi. aqedan gamomdinare rukebze 
umetes SemTxvevaSi ganaxlebadia mxolod situacia, iSleba gamqrali da 
daitaneba axali obieqtebi. process aCqarebs drois mixedviT rukebis 
ganaxlebis momentTan miaxloebuli aerofotoagegmvebis masalebis gamoyeneba. 

 
§V.3. adgilmdebareobis topografiuli agegmvis saxeebi 

da xerxebi 
 

topografiuli agegmvebis saxeebis gansazRvra xdeba xelsawyoebis 
gamoyenebis mixedviT. Tanamedrove geografiuli kvleva-Ziebis praqtikaSi 
yvelaze xSirad gamoiyeneba taqeometriuli da menzuluri agegmva. pirveli 
sruldeba optikuri an eleqtronuli xelsawyos - taqeometris, xolo meore 
menzulisa da kipregelis meSveobiT. calkeul SemTxvevaSi gamoiyeneba 
busoluri agegmva, romlis drosac ZiriTad xelsawyod gamoiyeneba busoli da 
Tvalzomuri agegmva. am ukanasknels safuZvlad udevs adgilze xazebis 
sigrZeebis gansazRvra ,,TvaldaTval”. adgilebSi, sadac reliefi sustadaa 

gamoxatuli SesaZlebelia zedapiris nivelirebis gamoyeneba (geometriuli 
nivelirebis meTodiT). 

agegmvis procesSi wertils, sadac ganaTavseben geodeziur xelsawyos, rom-
lis daxmarebiTac xdeba adgilze aucilebeli gazomvebi, agegmvis wertili, 
xolo romlis mdebareobas gansazRvraven asagegmi piketi (ubralod piketi) 
ewodeba. rukis Sesadgen grafikul agebebs asruleben agegmvis planSetze _ 

magar safuZvelze (alumini, fanera) dawebebuli saxazavi qaRaldis furcelze, 
romelic atmosferuli movlenebiT qaRalds SesaZlo deformaciisagan icavs. 
grafikuli samuSaoebis kameralur pirobebSi Sesrulebis SemTxvevaSi 
dasaSvebia saxazavi qaRaldis planSetis gareSe gamoyeneba.  
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situaciis elementebis agegmvis ZiriTadi xerxia polaruli, anu polaruli 
koordinatebis xerxi, romelSic polusi SeTavsebulia agegmvis wertilTan, 
xolo polaruli RerZi ori mezobeli agegmvis wertilis SemaerTebeli xazi _ 

erT-erTi sawyisi mimarTulebaa (§.II.7). ase magaliTad, nax. V.1-ze 1 da 2 piketebis 

mdebareobas gansazRvraven gazomili horizontaluri kuTxeebi β 1 da β 2, da s1 

da s2 manZilebi. 

 
nax.V. 1. adgilmdebareobis elementebis aegmvis xerxebi: a - polaruli, b - kuTxuri 

gadakveTebis, g – marTkuTxa koordinatebis (perpendikularebis), d - sagdulis 
kuTxuri gadakveTebis xerxi. asagegmi wertilis mdebareoba ganisazRvreba 

ori an meti agegmvis wertilis mimarT, asagegmi wertilebis SemaerTebel xazsa 

da piketze mimarTulebas Soris kuTxis gazomvis safuZvelze (nax.V.1, b. kuTxeebi 
β1 da β2). kuTxeebis mniSvneloba unda akmayofilebdes pirobas: 40°≤ β ≤ 140°. 
kuTxeebi dasaSvebia Seicvalos agegmvis wertilebidan piketze gazomili 
azimutebiT. Tu kuTxeebis nacvlad gaizomeba manZilebi agegmvis wertilebidan 
piketamde aRwerili xerxi gadaiqceva xazovani gadakveTebis xerxad. 

marTkuTxa koordinatebis xerxi (perpendikularebis xerxi) gamoiyeneba 
mixveul-moxveuli konturis mqone obieqtebis agegmvisas. agegmvis daB wer-
tilebis SemaerTebeli swori xazi (nax.V. 1, g.) am SemTxvevaSi asrulebs 

abscisis, xolo misadmi perpendikularuli s1', s2', s3' da  s4' monakveTebi 
ordinatebis rols. aTvlis sawyisi SeiZleba iyos erT-erTi agegmvis 

wertilTagani. agegmvis procesSi gasazomia s 1 , s 2 , s 3  da s 4 manZilebi, 

perpendikularebis sigrZeebi da maT Soris kuTxeebi.  
sagdulis xerxi. agegmvis ori wertilis SemaerTebel xazze myofi asagegmi 

piketis mdebareoba ganisazRvreba wertilidan piketamde gazomili manZiliT 
(nax. V. 1, d).  

reliefis maxasiaTebeli wertilebis niSnulebs Rebuloben geometriuli an 
trigonometriuli nivelirebis meTodebiT. 

savele samuSaoebis warmoebisas, uSualod gazomvebze droisa da energiis 
didi danaxarjebis gamo, topografiul agegmvebs mimarTaven maSin, rodesac 

agegmvis sxva saxeebis warmoeba araekonomiuria (asagegmi teritoriis mcire 
farTobi an viwro da grZeli zoli da sxv.). amasTan, am saxis agegmvebs rukis 
aRqmisaTvis aqvs udidesi mniSvneloba - naTlad gamoixateba grafikul agebasa 
da realur situacias Soris kavSiri. bolo periodSi geodeziur warmoebaSi 
miRebuli eleqtronuli taqeometrebi mniSvnelovnad amcireben savele 
samuSaoebis raodenobas, rac droisa da finasuri biujetis mniSvnelovan 
ekonomias iZleva. 

Tanamedrove periodSi agegmvis ZiriTadi meTodia aerofototopografiuli 
agegmva, romelic mkveTrad amcirebs savele samuSaoebis moculobas da amaR-
lebs Sromis nayofierebas. am ukanasknelis miRweva SesaZlebelia samuSao piro-
bebis gaumjobesebiTa da mTeli rigi procesebis saveledan kameralur piro-
bebSi gadataniT; teqnikuri saSualebebis gamoyenebis gziT xelis Sromis 
SecvliT an gamartivebiT, rukis Seqnis procesSi kompiuteruli teqnologiebis 
danergviT.  

§V.4. taqeometriuli agegmva 
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V.4.1. taqeometriuli agegmvis arsi da misi daniSnuleba 

 

taqeometriuli agegmva (berZnuli tachys – Cqari da metreo vzomav) miwiszeda 
topografiuli agegmvis yvelaze gavrcelebuli saxea, romelic farTod gamo-
iyeneba geografiul kvleva-ZiebaSic. taqeometriuli agegmvis maRali nayofie-
reba miiRweva imiT, rom yvela gazomvebi, romlebic saWiroa adgilmdebareobis 
obieqtebis sivrculi koordinatebis dasadgenad, sruldeba kompleqsurad, erTi 
geodeziuri xelsawyos _Teodolit-taqeometris daxmarebiT, asagegmi piketis 
erTi dakvirvebiT, romlis drosac erT-erT agegmvis wertilze izomeba 
horizontaluri kuTxe mezobel wertilsa da asagegm piketze mimarTulebebs 
Soris. manZili izomeba Zafebiani manZilmzomiT an eleqtronuli taqeometris 
lazeruli manZilmzomiT. asagegmi wertilis simaRluri mdgomareobas gansa-

zRvraven trigonometriuli nivelirebis meTodiT (nax. 4.2.1).            
 
 taqeometriuli age-
gmvebi gamoiyeneba ms- 
xvilmasStabiani to- 
pografiuli gegmebisa 

(1:500, 1:1000, 1:2000) da 
adgilmdebareobis ci-
fruli modelebis 

(acm) mosamzadeblad, 
romelTa mixedviT 
xorcieldeba siste-
muri avtomatizire-
buli da sxvadasxva 
saxis sainJinro na-

gebobaTa proeqtireba. 
amasTan, agegmvis masS-                                                              
tabs Rebuloben misi 
daniSnulebis, dapro-                                                                                     
 eqtebis stadiis, da-                                                             

nax. V. 2. agegmvis wertilze taqeometrTan muSaobis sqema       saproeqtebeli obieq- 
                                                             tis gegmaSi mosalod-                                                    
neli zomebis, aseve reliefze da adgilis situaciur Taviseburebebis 
gaTvaliswinebiT. 

taqeometriuli agegmvis mniSvnelovani Rirsebaa savele samuSaoebis 
maRal nayofierebisas, adgilmdebareobis topografiuli gegmebisa da acm-s 
damzadebis samuSaoebis arsebiTi nawilis kameralur pirobebSi gadatanis 
SesaZlebloba, sadac avtomatizaciisa da gamoTvliTi teqnikis farTod 
gamoyenebis meti saSualebaa. 

Tanamgzavruli navigaciis «GPS» sistemebis gamoyenebisas taqeometriul 
agegmvas unda ewodos topografiuli miwiszeda-kosmosuri, radganac 
taqeometrebi da sxva sazomi xelsawyoebi, rogorc aseTi aq ukve ar gamoiyeneba, 
Tanac reliefisa da situaciis wvrilmanis agegmvis ZiriTadi wesebi igivea, rac 
taqeometriuli agegmvisaTvis.   

taqeometriuli agegmvis warmoebisas gansakuTrebiT efeqturia eleqt-
ronuli taqeometrebis gamoyeneba, romelic saSualebas iZleva myisierad 
dafiqsirdes gazomvebis Sedegebi magnitur matareblebze, informaciis Semdgomi 
an uSualo SeyvaniT savele an sabazo kompiuteris maxsovrobaSi. misi 
avtomaturi damuSavebis Semdeg acm da topografiuli gegmebis momzadeba xdeba 
grafikul amgebebze.  

 

V.4.2. taqeometriuli agegmvis xelsawyoebi (taqeometrebi) 
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taqeometriuli agegmvebis warmoebisas Tanamedrove periodSi umetesad 

gamoiyeneba Semdegi xelsawyoebi: 
rusuli warmoebis optikuri Teodolitebi _ 3T5KП, Т15К, 2Т30, 2Т30П;                                                     
nomogramuli taqeometrebi: Dahlta 020, Dahlta 010B, TH; 

eleqtronuli taqeometrebi: Ta20, Ta5, Ta3, Ta3m, 2Ta5, 3Ta5, EltaR50, EltaR55, RECOTA, 
RETA;  GeoMax (ZTS 602, 603, 605, 607);  Leica Builder (R100, R200, R300);  Leica FlexLine 
TS02; Nikon DTM-522 Nikon NPL-632 

 

                                                
GeoMax                                                   Leica TPS800 

    

 
Nikon DTM-522                            Nikon NPL-632                       Sokkia SET 30RK3 

                                          
nax. V. 3. eleqtronuli taqeometrebi 

eleqtronuli taqeometrebSi manZili izomeba gamosuli da areklili 

sxivis fazebis sxvaobiT (fazuri meTodi), an (zogierT Tanamedrove modelSi) _ 

amreklavamde da ukan lazeris sxivis gavlis drois mixedviT (impulsuri me-
Todi).Ggazomvis sizuste damokidebulia taqeometris modelis teqnikur SesaZ-
leblobebze, aseve garemo pirobebze: temperatura, wneva, sinotive da sxv.                                                                                   
manZilis gazomvis diapazoni damokidebulia taqeometris muSaobis reJimze: 
amreklaviT an amreklavis gareSe. amreklavis gareSe reJimiT gazomvisas gazo-
mvis siSore pirdapir damokidebulebaSia im zedapiris amreklav Tvisebebze, 
romelzec xdeba gazomva.Aase magaliTad, gazomva swor naTel zedapirze 

(galesili, TeTr ferSi SeRebili an kafeliT gawyobili zedapiri da sxv.) 
gazomili manZilis siSore ramdenjerme metia muq zedapirze gazomili manZilis 

siSoreze. xazovani gazomvebis maqsimaluri siSore amreklavian (prizmian) 
reJimSi _ xuT kilometramdea (ramdenime prizmis dayeneba kidev ufro adidebs 
siSores);Aamreklavis gareSe reJimSi _ erT kilometramde. amasTan, aseTi 
modelebiT gazomvisas sifrTxilea saWiro sxivis foTlebsa da totebSi 
gatarebisas, radgan ucnobia risgan airekleba is da sanamde iqneba manZili 
gazomili. taqeometrebisAzogierT modelSi dayenebulia manZilmzomi, samzeri 
milis fokusirebis SeTavsebuli sistemiT. aseTi xelsawyoebis upiratesoba 
mdgomareobs imaSi, rom manZilis gazomva xdeba saxeldobr im saganze, 

http://www.aspector.ru/Taheometr-GeoMax-TS-607-605-603-602.htm
http://www.aspector.ru/Taheometr-Leica-Builder-R100-R200-R300.htm
http://www.aspector.ru/Taheometr-Leica-FlexLine-TS02-TS06-TS09.htm
http://www.aspector.ru/Taheometr-Leica-FlexLine-TS02-TS06-TS09.htm
http://www.aspector.ru/Taheometr-Nikon-NPL-632.htm
http://www.aspector.ru/Taheometr-GeoMax-TS-607-605-603-602.htm
http://www.aspector.ru/Taheometr-GeoMax-TS-607-605-603-602.htm
http://www.aspector.ru/Taheometr-GeoMax-TS-607-605-603-602.htm
http://www.aspector.ru/Taheometr-Nikon-NPL-632.htm
http://www.aspector.ru/Taheometr-Sokkia-SET-30RK3-230RK3-330RK3-530RK3.htm
http://upload.wikimedia.org/wikipedia/commons/0/0c/DTM-A20LG-04.jpg
http://www.aspector.ru/Taheometr-Leica-TPS800-Power-Ultra-Arctic-TCR-802-803-805.htm
http://www.aspector.ru/Taheometr-GeoMax-TS-607-605-603-602.htm
http://www.aspector.ru/Taheometr-Nikon-NPL-632.htm
http://www.aspector.ru/Taheometr-Nikon-DTM-652.htm
http://www.aspector.ru/Taheometr-Sokkia-SET-30RK3-230RK3-330RK3-530RK3.htm
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romelzec mocemul momentSi damiznebulia taqeometri. Tanamedrove taqeo-
metrebis umetesobas aqvs gamomTvleli da dammaxsovrebeli mowyobiloba, 
romelic gazomili an saproeqto monacemebis Senaxvis, iribi dakvirvebebis 
safuZvelze pirdapiri gazomvebisaTvis miuRweveli wertilebis koordinatebis 
gamoTvlisa da sxva saxis operaciebis Catarebis saSualebas iZleva. 

  
taqeometris 
dasaxeleba 

  
 

manZilis gazomva GkuTxuri 
gazomvebis 
sizuste 

damatebiTi 
maxasiaTeblebi maqs. siSore m. sizuste (mm.1km.)  

GeoMax (ZTS 602, 
603, 605, 607) 

prizmiT 3500 

amreklavis 
gareSe: 200 (SR) 
da  300-mde (LR) 

 2, 3, 5 da 7" 4-RerZiani kompen-
satori, lazeruli 
Sveuli, sagdulis 
maCvenebeli RS232, 
USB 

Leica Builder (R100, 
R200, R300) 

  6" da 9"  

Leica TPS800 
Power, Ultra, Arctic 
(TCR 802, 803, 805) 

amreklavis 
gareSe: 400/1000 
amreklaviT 
3500 m-mde 

3+2ррm 

 
2+2ррm 

2/3/5"; Bluetooth daUSB-порт 

Leica FlexLine 
TS02 

amreklavis 
gare-Se: 400/ 
1000: am-
reklaviT: 3500 
m-mde 

 5"-dan.7".-mde Bluetooth, mini USB, 
RS232, USB fleSka; 
FlexField da 
FlexOffic-35°С 

  Nikon DTM-522 2700 2mm+ 2mm/km 1" -dan 5".-mde muSaobis dro 28 
sT. maxsovroba 
10000 gazomvaze 

Nikon NPL-632 amreklavis 
gareSe: 210; 
amreklaviT 5000 

3 mm + 2mm/km 3" ; USB-порт da слот 
CompactFlash-sTvis, 
sagdulis 
maCvenebeli Lumi-
Guide 

Sokkia (iaponia) Aamreklavis 
gare-Se 500, 
prizmaze 5000 

 2/3/5"; CompactFlash, mo-
angariSe SCRC2 

Trimble TS635 
 

Aamreklavis ga-
reSe 300m- 5000m 
prizmaze 

 5" gamadidebloba30х, 
lazeruli centri-
ri, kompensatori±3 
20−dan  +50 -mdeС 
 

 

zogierT Tanamedrove modelze damatebiT dayenebulia GPS sistema (mag. 
Leica Smart Station).                                                                                                                          
eleqtronuli taqeometrebiT  muSaobisas gamoiyeneba saniveliro lartyebi: PPH-
3000, PH-4000, 4-metriani teleskopuri da Dahlta-s lartyebi; 

avtoreduqciuli ormagi gamosaxulebis manZilmzomebian taqeometrebs 
optikuri mowyobiloba saSualebas aZlevs horizontaluri lartyis daxmarebiT 
avtomatur reJimSi ganisazRvros daxrili manZilis horizontaluri qveddebuli 

(ТД, Редта 002 da sxv.).  

Sidabazisuri taqeometrebi, bazisiT xelsawyos dgomis adgilze, gamoiye-
neba Znelad misadgomi ubnebis taqeometriuli agegmvisas, horizontaluri 
qveddebulisa da daxris vertikaluri kuTxeebis gasazomad, adgilmdebareobis 

http://ru.wikipedia.org/wiki/GPS
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sagnebze an specialur lartyaze dakvirvebisas. am taqeometrebis manZilmzomebs 
manZilebis gasazomad xelsawyos SigniT aqvT cvalebadi bazisi.  

taqeometriuli agegmvebis Catarebisas gamoiyeneba aseve damxmare 
xelsawyoebi da nivTebi: ,,GPS” Tanamgzavruli navigaciis mimRebebi da sabazo 
sadgurebi ,,DGPS”; SuqmanZilmzomebi, miwissazomi bafTebi da manZilis gasazomi 
sxva xelsawyoebi; eleqtronuli taqeometrebisaTvis gamoiyeneba taqeometriuli 
sarebi (teleskopuri, moZravi amreklaviT); 

nomogramuli da eleqtronuli taqeometrebis gamoyeneba saSualebas iZleva 
manZilebis proeqciebi d da amaRleba h  miviRoT formulebisa da cxrilebis 
gamoyenebis gareSe, radganac maTi mniSvnelobebi aiTvleba uSualod agegmvis 
msvlelobisas an myisierad iwereba informaciis magnitur matareblebze. 

topogrfiuli agegmvebis sxva saxeebTan SedarebiT topografiuli 
miwiszeda-kosmosuri (tmk) yvelaze mwarmoebluri da efeqturia, amasTan 
uzrunvelyofs gazomvebis Sedegebis damuSavebisa da topografiuli gegmebisa 
da acm-s Seqmnis srul avtomtizacias.  

gazomvis Sedegebis magnitur matareblebze dafiqsirebisa da informaciis 
SemdgomSi an uSualod savele an sabazo kompiuterSi Seyvanis, misi avtomtur 
reJimSi damuSavebis, acm-sa da topografiuli gegmebis grafoamgebebze 
momzadebis SesaZleblobam eleqtronuli taqeometrebis gansakuTrebuli 
efeqturoba ganapiroba.  

 
V.4.3. taqeometriuli agegmvis geodeziuri safuZveli 

 
taqeometriuli agegmvisas arsebuli geodeziuri qselis punktebi, rogorc 

wesi, sakmarisi ar aris reliefisa da situaciis yvela wvrilmanis asagegmad. 
asagegmi qselis aucilebeli sixSiris uzrunvelyofas damatebiTi svlebis 
dagebiT axdenen, rasac Cveulebrivad ori xerxiT asruleben:.  

1. Teodolituri (Sekruli an gaxsnili)svlebis dagebiT.A 
     2. taqeometriuli svlebiT, romelic SeiZleba Teodolituri svlebis erT-
erT saxeobad miviRoT _ isic texili xazebis sistemas warmoadgens, romelSic 
Teodolitis erTi dakvirvebiT xdeba horizontaluri kuTxeebis, svlis werti-

lebs Soris manZilebisa (pirdapiri da Sebrunebuli mimarTulebiT) da amaRle-
bis kuTxeebis gazomva. amasTan, horizontaluri kuTxeebi izomeba erTi naxevar-
ileTiT, xolo manZilebi 1:400 sizustiT (1:500 masStabis agegmvebisas 1:1000 
sizustis moTxovna ufro zusti manZilsazomi xelsawyoebis gamoyenebas 
moiTxovs).Mmeti sizustis miRweva eleqtronuli taqeometris gamoyenebiTaa Sesa-
Zlebeli. taqeometriuli svlis zRvruli sigrZe damokidebulia agegmvis masS-

tabze da wertilebis simaRluri niSnulebis sizustis moTxovnaze (cxr. V.2). 
asagegm safuZvels pirveli xerxiT qmnian agegmvis samuSaoebis vrcel 

farTobze Catarebisas, aseve dasaxlebuli punqtebis kartografirebisas. 
taqeometriuli svlebis dagebiT agegmvis samuSaoebs asruleben SedarebiT 

mcire farTobis mqone teritoriebze (mcire zomis karierebi da sxva). 
taqeometriuli agegmvis asagegm  safuZvlad SeiZleba gamoyenebul iqnas: 

xazovan nagebobaTa gaswvriv dagebuli trasebi, Sekruli poligonebi, 
mikrotriangulaciis qselebi da dakiduli svlebi. Aasagegmi qselis SerCeva 
damokidebulia proeqtirebis stadiaze, adgilmdebareobis reliefze, agegmvis 
zomebsa da masStabze. 

cxr. V.2 
## Aagegmvis 

masStabi 
 
 

reliefis 
kveTa, m 

 

maqssimaluriMmanZili  agegmvis wertile-
bis minimaluri 
ricxvi 

 
     

piketebs 
Soris m, 

xelsawyodan lar- 
tyamde reliefis 

agegmvisas, m 

xelsawyodan lar- 
tyamde konturis 

agegmvisas, m 1  km
2
 1 planSeti 
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1  1:5000 0,5 
1,0 
2,0 
5,0 

60 
80 
100 
120 

250 
300 
350 
350 

150 
150 
150 
150 

22 89 

2 1:2000 0,5 
1,0 
2,0 
 

40 
40 
50 

200 
250 
250 

100 
100 
100 

50 50 

3 1:1000 0,5 
1,0 

20 
30 

150 
200 

80 
80 

80 20 

4 1:500 0,5 
1,0 

15 
15 

100 
150 

60 
60 

142 9 

 
 asagegmi safuZvlis orientireba da agegmvis wertilebis koordinatebis 

gansazRvra, rogorc wesi, xdeba xazovan nagebobebze an saxelmwifo geodeziuri 
qselis punqtebze mibmiT. mcire ubnebis agegmvisas dasaSvebia asagegmi  
safuZvlis orientireba magnituri azimutis mimarTulebiT, agegmvis wertilebis 
pirobiTi koordinatebis gamoTvliT. 

Aagegmvis wertilebis minimaluri ricxvis masStabTan damokidebuleba 

mocemulia cxrilSi (V.2). 
asagegmi safuZvlis wertilebs, rogorc wesi, ganaTavseben adgilmdeba-

reobis amaRlebul adgilebSi mxedvelobis kargi uzrunvelyofiT. manZili 
agegmvis wertilebs Soris ar unda aRematebodes 350 m da ar unda iyos 50 m 

naklebi (gansakuTrebul SemTxvevaSi dasaSvebia 20 m). 

 xazovan nagebobaTa gaswvriv dagebul trasebs asagegm qselad (nax. V.4, a) 
iyeneben Semdeg SemTxvevebSi: sxvadasxva sainJinro nagebobaTa daproeqtebisas 
gzebis trasispira zolis asagegmad; adgilmdebareobis rTul ubnebSi 
kameraluri trasirebis miznebiisaTvis da sxv. trasa SeiZleba gamoviyenoT 
rogorc sxva tipis asagegmi qselis nawili. 

asagegmi qseli Sekruli poligonis saxiT gamoiyeneba adgilmdebareobis 

agegmvisas didi farTobis mqone samSeneblo obieqtebis dasaproeqteblad (nax. 
V.4, b). ZiriTadi asagegmi qselidan moSorebuli ubnebis situaciisa da 
reliefis agegmvis mizniT niSnaven diagonalur da dakidebuli saxis 
Teodolitur svlebs. amasTan, es ukanaskneli SeiZleba ganvaTavsoT rogorc 
poligonis SigniT, aseve mis sazRvrebs gareT. kuTxuri gazomvebis, xazebis 
sigrZeebisa da simaRleebis gawonasworebas axdenen rogorc poligonisaTvis 
mTlianad, aseve misi yoveli nawilisaTvis cal-calke.    

asagegm qsels mikrotriangulaciis saxiT (nax. V.4, g) qmnian iseT 
adgilebSi, sadac mouxerxebelia xazebis sigrZeebis gazomva miwis sazomi 
bafTiT an xveulebiT, magaliTad, danawevrebul an mTian relifze. formiT 
samkuTxedebi miaxloebuli unda iyos tolgverdas, xolo maTi wveroebi, 
mezobeli simaRleebisken pirdapiri xedvis uzrunvelyofisa da asagegmi 
teritoriis meti farTobis mocvis mizniT adgilis amaRlebul wertilebze 
unda ganTavsdnen. safuZvlis erT-erT gverds ganaTavseben sigrZis gasazomad 
moxerxebul adgilze da Rebuloben bazisad. mas zomaven orjer, pirdapiri da 
Sebrunebuli mimarTulebiT, 1:2000-ze ara umetesi fardobiTi SeubmelobiT da 
aucileblobis SemTxvevaSi SeyavT Sesworebebi xazis daxris kuTxeze.Yyvela 
horizontalur kuTxes zomaven Teodolitis sruli ileTiT SemdgomSi 
danarCeni gverdebis sigrZeebisa da yvela agegmvis wertilebis koordinatebis 
analitikuri xerxiT gamosaTvlelad.  
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nax. V. 4. taqeometriuli agegmvis geodeziuri safuZvelis saxeebi: 

a _ xazovani obieqtis trasa: P 1 , P 2 - geodeziuri qselis punqtebi; sad. I _ sad. XIII 

agegmvis wertilebi;  Kkw 1  _ kwIII _  trasis moxvevis kuTxeebis wveroebi; β1 - βn moxvevis 
marcxena da β′1 - β′n marjvena kuTxeebi; b _ Caketili poligoni: 1 _ xazovani obieqtis 
trasa; 2 _ poligoni; 3 _ diagonaluri svla; g _ mikrotriangulacia: 1 _ xazovani 
obieqtis trasa; 2 _ triangulaciis qseli; e _ dakidebuli svla; 1 _ xazovani obieqtis 
trasa; 2 _ taqeometriuli svla  

 
agegmvis adgilidan ganivad gawelili, SedarebiT viwro zolis agegmvis 

safuZvlad SeiZleba gamoviyenoT dakidebuli svla (nax. V.4., e), anu daswyisSi 
ZiriTad qselze dayrdnobili Teodolituri (taqeometriuli) svla, gverdebis 
raodenobiT ara umetes samisa.  

dakidebuli svlis mibmas agegmvis ZiriTad qselTan da maTi kuTxeebis 
gazomvas awarmoeben Teodolitis sruli ileTiT, xolo gverdebis sigrZeebs 
lentiT an manZilmzomiT, pirdapiri da Sebrunebuli mimarTulebiT. Tu asagegmi 
zolis sigane aRemateba lartyaze anaTvlis ormag zRvars (150x2=300)m, maSin 
ZiriTadi dakidebuli svlis garda damatebiT ageben ganiv svlebs. 

Ddakidebuli svlebi dasSvebia 1:1000 da 1:2000 masStabis agegmvebisaTvis. 
1:500 masStabisaTvis uSveben mxolod erTi agegmvis wertilis gamotanas, ara 
umetes 200 m-isa ZiriTadi qselidan. 

taqeometriuliAagegmvis safuZvlis Seqmnisas Hhorizontaluri kuTxeebis 
gazomvis zRvrul sizusted miRebulia: 

                                   βf ⋅±= 5,1 n ,                                                      V.1 
sadac n  _  safuZvelSi gazomili kuTxeebis raodenobaa. 
amaRlebaSi dasaSveb Seubmelobad Rebuloben: 

                                  Lfh 50±=  mm,                                                      V.2 
sadac L  _  ormagi saniveliro svlis sigrZea, km-Si. 
manZilebis gansazRvrisas dasaSveb Seubmelobad Rebuloben: 

                        
2000
∑±=

s
f s m,                                    V.3                                                                       

sadac ∑ s_ Teodolituri svlis saerTo sigrZea. 
Aasagegmi qselis wertilebis damagreba Tavidan dasaSvebia xis paloebiT 

(darajulebiT) centrSi lursmniT, romelzec xdeba Teodolitis centrireba ±
0,5 sm sizustiT. wertilebis xangrZlivi Senaxvis aucileblobis SemTxvevaSi 
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maT amagreben standartuli xis an rkina-betonis boZebiT.Ddarajulebisa da 
damag-rebis boZebis swor mxareze aweren agegmvis Semsrulebeli organizaciis 
Semoklebul saxelwodebas, wertilis nomersa da agegmvis TariRs. 

Aagegmvis qselis mikrotriangulaciis gziT Seqmnis SemTxvevaSi 
wertilebis damagreba mizanSewonilia miwaSi metalis milebis naWrebis CasobiT. 
maTSi sarebis Cayeneba gamoricxavs am ukanasknelis gadatanas agegmvis erTi 
wertilidan meoreze gadasvlisas.  

 
V.4.4. taqeometriuli agegmvis Sesruleba 

 
Aadgilze taqeometriuli agegmvis gegmiur-simaRluri safuZvlis Seqmnis 

Semdeg iwyeben situaciisa da reliefis elementebis agegmvas, romelic moicavs 
adgilmdebareobis asagegmi ubnis piketebis gegmiuri da simaRluri 
koordinatebis gansazRvras.  

im piketebs, romlebic gamiznulia mxolod situaciis elementebis 
gansazRvrisaTvis ewodeba konturuli an situaciuri, xolo reliefis 
agegmvisaTvis _ orografiuli. AsamuSaos dawyebis win adgilmdebareobis 
detaluri daTvaliereba xels Seuwyobs teritoriis gamotovebis gareSe 
agegmvasa da piketebiT Tanabrad dafarvas. daTvalierebisas gansazRvraven 
reliefis xasiaTsa da struqturas, adgilze moniSnaven asagegmi piketebs 
mdebareobas reliefis yvela orografiul xazebsa da wertilebze.Aagegmvis 
wertilidan asagegmi piketebis raodenoba damokidebulia adgilis reliefze, 
situaciis Taviseburebebze, xedvis xarisxze da agegmvis masStabze. wertilebs 
irCeven imdagvarad, rom topografiul gegaze SesaZlebeli iyos reliefisa da 
situaciis calsaxad gamosaxva: amaRlebis mwvervalebi da Ziri, wyalgamyofebi, 
ferdobebis gadaRunvebi, terasebi, qvabulebi, talvegebi da xramebi, unagirebi, 
flateebi, mdinareeebis, Releebis, tborebis, tbebis, wyalsacavebis napirebis 
moxazulobebi, savargulebis, Waobebis sazRvrebi, gzebi miwayrilebis ZiriTadi 
elementebiT, kavSirgabmulobisa da eleqtrogadacemis xazebi, miwisqveSa 
komunikaciebi, dasaxlebuli punqtebis sazRvrebis moxazulobebi, calke mdgomi 
Senobebi da nagebobebi, baRebi da adgilis sxva wvrilmani. 

  adgilmdebareobis dawvrilebiTi agegmvis ZiriTadi xerxia polaruli.  
Ayvelaze xSirad gamoiyeneba wertilebis paralelur rigebad Semovla. agegmva 
SeiZleba vawarmooT taqeometriuli svlis dagebisas an calke. agegmvis 
wertilze samuSaos warmoebis mimdinareoba damokidebulia agegmvis xelsawyosa 
da gamoyenebul teqnologiaze. im SemTxvevaSi, roca agegmva xdeba TeodolitiT 
taqeometriuli svlis dagebis paralelurad, samuSaos Tanmimdevroba Semdegia: 

1. Teodolits ayeneben wertilze, moyavT muSa mdgomareobaSi da zomaven 
mis simaRles 1sm-s sizustiT. 

2. horizontalur wreze zomaven kuTxes svlis gverdebs Soris, manZils 

manZilmzomiT ukana da wina wertilamde (agegmvis wertilis mimarT) da daxris 
kuTxes Teodolitis vertikalur wredze. 

3. axdenen Tedolitis horizontaluri wris orientirebas svlis erT-erTi 

wertilis (ukana an wina) mimarT. amisaTvis ayeneben horizontalur wredze 

nulTan axlo anaTvals (samzeri milis mcw mdgomareobisas), amagreben alidadas 
limbTan da umizneben  svlis erT-erTi wertils. 

4. toveben limbs Caketil mdgomareobaSi samuSaos damTavrebamde, 
axorcieleben xelsawyos dgomis wertilidan adgilmdebareobis agegmvas 
Semdegi TanmimdevrobiT: umizneben samzer mils lartyas, romelsac ayeneben 

yvela piketze TanmimdevruladD(damzirebis wertili unda iyos istrumentis 
simaRlis doneze) da iReben anaTvals vertikalur da horizontalur wredze. 
piketamde manZilis Teodolitis maZilmzomiT gansazRvras aadvilebs ZafTa 

badis zeda xazis SeTavseba romelime decimetrian danayofTan (mag. 16); sxvaoba 
masa da lartyaze qveda xazis mdebareobiT dafiqsirebul anaTvals Soris 
gamravlebuli manZilmzomis koeficientze iqneba saZebni manZili.  
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Tu agegmva sruldeba taqeometriuli svlis dagebis Semdeg, maSin 
Teodolitis centrireba svlis wertilze xdeba araumetes 10 sm sizustiT, 
romlis Semdeg xelsawyo moyavT horizontalur mdgomareobaSi da gaaorien-

tireben asagegmi qselis wertilis mimarTulebiT (rogorc wesi svlis ukana 
wveroze); agegmvas awarmoeben samzeri milis mdgomareobiT _ mcw.  

smuSaos damTavrebis Semdeg agegmvis wertilze amowmeben xelsawyos 
orientirebas, orientirebis wertilze samzeri milis xelaxla damiznebis gziT 
da iReben sakontrolo anaTvals horizontalur wredze.Oorientirebis cvli-

leba mocemul wertilze ar unda aRematebodes 5∋.  
Aadgilmdebareois nomogramuli taqeometriT agegmvisas xelsawyos agegmvis 

wertilze dayenebisa da Hhorizontaluri wris gaorientirebis Semdeg 
taqeometris samzer mils umizneben lartyas ise, rom vertikaluri Zafi 

SeuTavsdes lartyis RerZs, sawyisi (momniSvneli) mrudi SeTavsebuli unda iyos 

lartyis nulis an lartyis safuZvlidan i-s (instrumentis simaRle) simaRleze 

mdebare wertilis gamosaxulebasTan (ix. X.1). 
Tu taqeometri kompensatoris gareSea, maSin vertikalur wredTan mdebare 

Tarazos buStula moyavT nul punqtSi mimmarTveli mowyobilobis xraxnis 
daxmarebiT da gansazRvraven nomogramis mrudeebiT horizontalur qveddebulsa 
da amaRlebas.  

Ppiketebis agegmvisas agegmvis wertilidan piketamde da piketebs Soris maq-
simalurad dasaSvebi manZilebis sigrZe damokidebulia agegmvis masStabsa da 

reliefis kveTis simaRleze (cxr.V.2).  
Ggazomvebis Sedegebi SeaqvT taqeometriuli agegmvis JurnalSi. Jurnalis 

warmoebisas, TeodolitTan muSaobis procesSi, axdenen vertikaluri wris nu-
lis adgilis, daxris kuTxeebis da a. S. gamoTvlas. JurnalSi monacemTa Cana-
werebis gakeTebis paralelurad yoveli sadgurisaTvis awarmoeben monaxazs 
(abriss) _ sqematur naxazs, romelzec datanili agegmvisa da asagegmi 
wertilebis garda Sesabamisi niSnebiT TvalzomiT Caxataven asagegm situacias, 
xolo reliefis ConCxs puqtiriT, piketebs Soris ferdobebis mimarTulebis 
CvenebiT. Teodolituri agegmvis monaxazisagan gansxvavebiT am SemTxvevaSi 

araviTar zomebs ar miuTiTeben (samuSaos warmoebis siCqaridan gamomdinare), 
magram aucileblad svamen wertilebis nomrebs. 

 

 
   
  nax. V. 5. taqeometriuli agegmvis monaxazi          nax. V. 6. taqeometriuli agegmvis  

                        monaxazi specialur blankze 
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monaxazis gakeTeba advilia qaRaldze koncetrirebuli wrexazebiTa (mag. 
yovel 0,5sm.) da radiusebiT (erTmaneTs Soris 10&kuTxeebiT) (nax. 
V.6).Mmomzadebul badeze daaqvT agegmvis wertilis mdebareoba (furclis SuaSi) 
da yvela asagegmi piketi, maTi nomrebis miTiTebiT.  

Mmonaxazi taqeometriuli agegmvis mniSvnelovani elementia, ramdenadac 

topografiuli gegmis kameraluri momzadebisas adgiლmdebareobis reliefisa 
da situaciis aRdgenis saSualebas iZleva.  

,,karti”-s tipis magidebiani  taxeometrebis TAH, TA da TB gamoyenebisas 
monaxazis gakeTebisa da JurnalSi gazomvebis Sedegebis Cawera aucilebeli ar 
aris, radganac adgilmdebareobis calkeuli ubnebi uSualod adgilze igegmeba. 

aseTi ubnebis zomebi masStabSi, ar unda iyos saxazavi magidebis zomebze meti. 
topografiuli gegmebisa da acm-s Sedgena xdeba erTi da igive saxelmwifo 

an pirobiT koordinatTa sistemaSi. mcire ubnebis gegmebi, Tu am ubanze ar 
dgeba acm, dasaSvebia gamoixazos koordinatTa badis gareSe. 

 
V.4.5  kameraluri samuSaoebi 

 
taqeometriuli agegmvis savele masalebis kameralur damuSavebas 

awarmoeben gansazRvruli TanmimdevrobiT, Semdeg etapebad: 
1. taqeometriuli agegmvis Jurnalebis damuSaveba; 
2. agegmvis qselis sqemis Sedgena; 
3. agegmvis qselis wertilebis koordinatebis gamoTvla; 
4. agegmvis qselis wertilebis simaRleebis gamoTvla; 
5. dokumentaciis Sedgena; 
6. topografiuli gegmis momzadeba; 
7. gegmis Semowmeba da koreqtireba; 
8. adgilmdebareobis cifruli modelis (acm) Sesaqmnelad monacemTa mom-

zadeba da  sabazo kompiuteris maxsovrobaSi Cawera; 
taqeometriuli agegmvis maRali nayofierebis gamo yovel samuSao dRes ad-

gilmdebareobis Sesaxeb grovdeba informaciis didi raodenoba, amitom yovel-
dRiurad savele samuSaoebis warmoebis adgilidan dabrunebisas, amgegmavi amu-
Savebs taqeometriuli agegmvis Jurnals, moyavs wesrigSi yvela Canaweri da Cana-
xazi, sapiketaJo Jurnalis monacemebis safuZvelze amowmebs agegmvis safuZvlis 
trasasTan mibmis Sesabamisobas, amowers nivelirebis Jurnalidan mibmisa da age-
gmvis wertilebis simaRleebs, adarebs Canawerebs monaxazTan.Ksavele masalebis 
kameralur damuSavebaSi Sedis aseve agegmvis wertilebisa da salartyo 
piketebamde manZilebis, amaRlebebisa da simaRleebis daangariSeba.  

Ggrafikul samuSaoebsAamgegmavi iwyebs standartul saxazav qaRaldze 

drobiSevis [drobiSevi d.f. (1894-1986) rusi gamomgonebeli da mecnieri] saxazavis 

(nax. V.7, a) daxmarebiT sakoordinato badis dataniT (nax.V.7, b). samuSaos Semdeg 
etapze koordinatografis an masStaburi ganivi saxazavis daxmarebiT koordi-
natebiT daaqvs asgegmi safuZvlis yvela wertili, romelsac amagreben tuSiT, 

marjvniv wiladis saxiT miuweren rigiT nomers, romauli cifrebiT (mric-
xvelSi) da simaRles santimetris sizustiT (mniSvnelSi). gegmaze amgvarad 
mowesrigebuli agegmvis wertilebze dayrdnobiT xdeba sapiketo wertilebis 
datana polaruli xerxiT, transportirisa da masStaburi saxazavis daxmarebiT. 

 a) 

 
b) 
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nax.V. 7. saxazavi qaRaldis dagrafvis sqema drobiSevis saxazavis daxmarebiT 
 
adgilmdebareobis sagnebi da konturebis maxasiaTebeli wertilebi gegmaze 

daaqvT monaxazis (abrisis) gamoyenebiT. radganac sagnebisa da konturebis 
umravlesoba taqeometriuli agegmvisas polaruli xerxiT igegmeboda, salartyo 
piketebis gegmaze datanis mixedviT, Sesabamis wertilebs aerTeben xazebiT, 
riTac warmoqmnian savargulebis sazRvrebs, romlebsac aRniSnaven pirobiTi 
niSnebiT. calkeuli sagnebi an konturebi SeiZleba aigegmos sxva xerxebiTac 

(magალითად, marTkuTxa koordinatebis, kuTxuri gadakveTebiს, perpendikula-
rebis da sxv.).  

koordinatebis xerxiT agegmili wertilebis datanisas gamoiyeneba swori 
da samkuTxa saxazavi, amasTan Sesabamisi monakveTebi gadaizomeba cirkulmzo-
miT, gegmis masStabSi.Aase magaliTad, Tu agegmilia mdinaris marjvena napiri da 
monaxazSi miTiTebulia misi sifarTe, marcxena napiris dasatanad marjvena napi-
ris konturis maxasiaTebel wertilebze aRmarTuli perpendikularebis mimarTu-

lebiT gadazomaven mdinaris sifarTes masStabSi (nax.V.1, a). amgvarad miRebuli 
wertilebis Tanmimdevruli SeerTeba mogvcems mdinaris marcxena napirs. 
kuTxuri gadakveTebis xerxiT gadaRebuli konturi gegmaze gadaaqvT 
transportirisa da saxazavis daxmarebiT. kuTxeebs gadazomaven igive sayrdeni 
xazebidan, saidanac isini gaizoma agegmvisas. magaliTad, cxr.V.3-Si mocemulia 

calke mdgari xis (wertili a)  am xerxiT agegmvis Sedegebi. 
cxr.V.3. 

imisaTvis, rom davitanoT a 
wertili gegmaze, transpor-
tiris centri unda SevuTav- 
soT IV wertils ise, rom igi 
gaorientirdes IV-V xazze 

(amisaTvis transportiris 
nulovan Strixs SevuTavsebT xazs), gadavzomoT saaTis isris mimarTulebiT 

kuTxe 291  21 ,  da gavatarოT sxivი. Semdeg transportiri SevuTavsoT V wertils, 
V-IV xazze gaorientirebis Semdeg saaTis isris mimarTulebiT gadavzomoT 

kuTxe _ 47 ,35
 da gavavloT meore sxivi, romlis gadakveTa pirvelTan mogvcems 

saZebn a wertils. 
wertilebis datanas aCqarebs gamWvirvale celuloidisagan damzadebuli 

specialuri taqeometriuli transportiris (taqeografis) gamoyeneba, romelic 
graduirebulia saaTis isris sawinaaRmdego mimarTulebiT 30’ danayofis fasiT 

(nax.V.8). 
taqeografis centrs nemsis daxmarebiT amagreben gegmaze datanil agegmvis 

wertilze da orientiris xazs uTavseben salartyo wertilze limbis anaTvals. 
Aam mdgomareobaSi gradusuli wredis nuli uCvenebs mimarTulebas salartyo 
wertilisaken, xolo wresTan SeerTebuli masStaburi saxazavi mogvcems manZils 
wertilamde Sesabamis masStabSi. 

N
# 

xelsawyos dgo-
mis wertili 

dakvirvebis 
wertili 

anaTvali hori-
zontalur 
wreze 

1 IV a 
291


21

,
 

 V a 47
,35
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 nax. V. 9.  horizontalebis grafikuli interpolireba. Aa _ salartyo wertilis 
datana gegmaze b _ simaRleebis interpolireba paletis daxmarebiT; g_ mezobeli 

wertilebi gegmaze; 
 

salartyo wertilebs aRniSnaven fanqriT. gverdze wiladis saxiT miuweren 

nomers arabuli cifrebiT mricxvelSi) da wertilis simaRles (mniSvnelSi) 1 

dc-mde (1:500-1:2000 masStabebisTvis 1sm-mde) damrgvalebiT.MerTdroulad  
monaxazisa da taqeometriuli Jurnalis Canawerebis daxmarebiT naxazze daaqvT   
situacia, xazaven horizontalebs. amgvarad miRebul gegmas ewodeba gegma 
ricxviT niSnulebSi. salartyo wertilebis datanasTan erTad aucilebelia 
monaxazze  maTi mdebareobis Semowmeba. Mmonaxazis gamoyenebiT gegmaze atareben 
ferdobebis mimarTulebas, romlis mixedviT Semdeg unda moxdes hori-
zontalebis interpolireba. xazebis gatareba saWiroa wvrilad waTlili rbili 

fanqriT, radgan SemdegSi isini unda waiSalos. nax.V.9, ა-ze mocemulia anaTvali 
horizontalur wredze, agegmvis #I wertilidan #2 salartyo wertilis 

mimarTulebiT _ 97 ,15 , horizontaluri manZili 47,3 m, simaRle _ 189,3 m.  
yvela salartyo wertilis datanis Semdeg iwyeben reliefis gamoxazvas. 

winaswar, monaxazis gamoyenebiT, mkrTali punqtiriT moniSnaven reliefis 
ZiriTad xazebs da ferdobebis mimarTulebiT aerTeben wertilebs, romelTa 
Soris moxdeba simaRleebis interpolireba.Hhorizontalebis gamoxazvisas 
damuSavebuli unda iyos reliefis yvela Taviseburebani: mwvervalebi, unagirebi, 
qvabulebi, ferdobebi, qedebi, xevebis Zirebi, wyalgamyofebi daFflateebi. 

Tu warmoiSoba adgilmdebareobis calkeuli ubnebis reliefis ufro dawv-
rilebiT gamosaxvis aucilebloba, maSin punqtiriT daaqvT naxevarhori-
zontalebi.Yyoveli mexuTe horizontali daaqvT gaormagebuli sisqis xazebiT 
da miaweren mis simaRles mTlian metrebSi.  

gegmazeAadgilmdebareobis reliefis horizontalebiT gamosaxvisas maTi 
mdebareoba cnobil simaRleebian wertilebs Soris SeiZleba ganvsazRvroT 
TvaldaTval an interpolirebis gziT, analitikuri an grafikuli xerxiT.  

Ggrafikuli xerxiT horizontalebis interpolirebisas gamoiyeneba paleti 

_ daaxloebiT 6-12 sm zomis kalkis (gamWvirvale qaRaldis) furceli, romelzec 
fanqriT an tuSiT erTmaneTisagan tol manZilebze datanilia paraleluri xaze-

bi (nax. V.9, b). paletis xazebs Soris manZils arCeven masStabisa da ferdobebis 

daxris mixedviT (rogorc wesi is 5 milimetris tolia).   
paletis gamoyeneba xdeba Semdegnairad: mas gegmaze adeben imgvarad, rom 

erT-erTi wertili SeuTavsdes paletis Sesabamis simaRles; 
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Ppalets atrialeben am wertilis garSemo manam sanam ar SeuTavsdeba meore 
wertili paletis Sesatyvis simaRles. 

paletis Sesabamisi xazebis gadakveTa salartyo wertilebis SemaerTebel 
xazTan mogvcems im wertilebis mdebareobas, romelzec unda gaiaron Sesa-
bamisma horizontalebma. Semdeg gadadian momdevno mezobel wertilebs Soris 
interpolirebaze da ase Semdeg. toli simaRleebis mqone wertilebs 
erTmaneTTan aerTeben gluvi mrudiT da Rebuloben horizontalebs. 

horizontalebis gamoxazvis damTavrebisa da situaciis datanis Semdeg  
gegma mizanSewonilia Sedardes adgilmdebareobasTan da aucileblobis SemTx-
vevaSi moxdes misi koreqtireba. Mmxolod amis Semdeg gegmas amagreben tuSiT. 
topografiul gegmas gamoxazaven miRebuli pirobiTi aRniSvnebiT, amasTan auci-
leblad miuTiTeben masStabsa da reliefis kveTis simaRles.  

topografiuli gegmebis orientirebas axdenen qveynis mxareebis mimarT (CD - 
zemoT, a - marjvniv).  

 
V.4.6.   eleqtronuli taqeometriuli agegmva 

 
bolo wlebSi saxalxo meurneoebis sxvadasxva dargSi mSeneblobis obieq-

tebis sistemuri avtomatizirebuli proeqtirebis (sapr-is done) xarisxobrivad 
axal teqnologiasa da meTodebze masiurad gadasvlam gansazRvra saZiebo samu-
Saoebis teqnologiis Zirfesviani cvlilebac, proeqtebis dasamuSaveblad save-
le pirobebSi Segrovebuli saZiebo informaciis moculobis mravaljeradi gaz-
rdiT. amasTan dakavSirebiT dRis wesrigSi Zalze mwvaved dadga savele saZiebo 
samuSaoebis nayofierebis zrdis problema, romlis gadawyvetis erT-erTi mimar-
Tulebaa taqeometriuli agegmvebis procesisa da savele gazomvebis masalebis 
damuSavebis maqsimaluri avtomatizireba, savele Jurnalebis damuSavebidan 
dawyebuli, acm-s avtomaturi da topografiuli gegmebis grafoamgebebze momza- 
debiT damTavrebuli.  

taqeometriuli agegmvebis procesis avtomatizirebis uzrunvelyofa 
praqtikaSi eleqtronuli taqeometriis meTodebis: maxsovrobiT uzrunvel-
yofili eleqtronuli taqeometrebis, romelic adgilmdebareobis 3000-ze meti 

 
 
nax. V. 10. eleqtronuli taqeometriuli agegmva  
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wertilidan informaciis dafiqsirebis saSualebas iZleva (SET5F-32M2RUS-is 
tipis) da informaciis eleqtromagnitur matareblebze damgrovebliani 

eleqtronuli taqeometrebis _ eleqtronuli savele Jurnalebis (SDR33-is tipis 
4 Mb-mde maxsovrobis moculobiT) danergviT xdeba. 

aseTi tipis xelsawyoebis gamoyeneba saSualebas iZleva gamoiricxos 
optikuri an nomogramuli Teodolitis gamoyenebiT Catarebuli Cveulebrivi 
taqeometriuli agegmvebisaTvis damaxasiaTebeli yvela Sualeduri operaciebi 

(anaTvlebis wakiTxva, savele taqeometrul JurnalebSi Cawera, savele 
Jurnalebis damuSaveba, topografiuli gegmebis xeliT momzadeba, acm-s 
Sedgenisas gegmebis digitalizacia), romlebic aramarto mkveTrad amcireben 
Sromis nayofierebas, aramed iwveven garkveuli raodenobis uxeS Secdomebsa da 
gadacdenebs e. i. saboloo produqciis xarisxis daqveiTebas. 

eleqtronuli taqeometriuli agegmvebisas gamoiyeneba Cveulebrivi taqeo-
metriuli agegmvebis wesebi, Tumca axlavs zogierTi specifiuri Taviseburebebi. 

imis gamo, rom Tanamedrove eleqtronuli taqeometrebi 1,5-5 km-mde 
horizontaluri manZilis 5 mm± 3ppm saSualo kvadratuli cdomilebiT, xolo 
horizontaluri kuTxeebis 4-6" sizustiT gazomvis saSualebas iZlevian, ar aris 
aucilebeli agegmvebisGgegmiur-simaRluri safuZvlis Seqmnisas agegmvis 
wertilebis xSiri ganTavseba.Yyvelaferi es uzrunvelyofs adgilis wertilebis 
geg-miuri da simaRluri koordinatebis gansazRvris aucilebel sizustes, 
agegmvis qselis punqtebis 500 m-ze meti intervaliT dagebisas.Aaqedan 
gamomdinare, eleqtronuli taqeometriuli agegmvis safuZvlis dagebasa da maT 
ricxvs pirvel rigSi asagegmi adgilis mimoxilvis pirobebi gansazRvravs.  

eleqtronuli taqeometriuli agegmvis safuZvels qmnian Teodolituri 

svlebisa da Sekruli poligonebis saxiT (eleqtronuli taqeometrebis dax-
marebiT). amasTan, agegmvis did farTobze Catarebisas simaRlur safuZvels 
qmnian niveliris daxmarebiT. 

agegmvis gegmiur-simaRluri safuZvlis mibmas saxelmwifo geodeziuri qse-
lis punqtebTan axorcieleben eleqtronuli taqeometris daxmarebiT, pirdapiri 
an Sebrunebuli geodeziuri gadakveTebiT. 

agegmvis wertilze operaciebi Semdegi TanmimdevrobiT sruldeba: 
1. eleqtronul taqeometrs ayeneben wertilze da axdenen mis centrirebas;  
2. horizontaluri wredis cilindruli Tarazos daxmarebiT moyavT 

xelsawyo muSa mdgomareobaSi; 
3. akumulatoris batareis daxmarebiT  rTaven xelsawyos; 

4. ayeneben sayrden vertikalur mimarTulebas (zenitis adgils) da axdenen 
xelsawyos orientirebas erTi da igive wertilze vertikaluri wris ori mc da 
mj mdgomareobisas, orivejer marTvis panelis Rilakebze „Z“ da „anaTvali“ 
daWeriT; 

5. ayenben sayrden horizontalur mimarTulebas (xelsawyos orientireba) 
vertikaluri wris ori mc da mj mdgomareobisas, orivejer marTvis panelis 
Rilakebze „β “ da „anaTvali“ daWeriT;  

6. taqeometris maxsovrobaSi SeyavT: H 0 - asagegmi wertilis simaRle A0 - 

sayrdeni mimarTulebis azimuti (direqciuli kuTxe), YX 00 , _ asagegmi wertilis 

koordinatebi, ΠK  - temperaturisa da atmosferuli wnevis mxedvelobaSi mim-

Rebi koeficienti, (i-l) - sxvaoba xelsawyos simaRlesa da amreklavs Soris, roca 
teleskopuri saris simaRle ar udris xelsawyos simaRles. Cveulebrivad 
taqeo-metriuli saris amreklavis l simaRles Rebuloben xelsawyos i simaRlis 
tols. 

7. salartyo wertilebis agegmvas awarmoeben Cveulebrivi wesiT, lartyis 
adgilas erTamreklaviani teleskopuri saris gamoyenebiT. adgilis dawvri-
lebiT agegmvis msvlelobisas awarmoeben semantikuri informaciis kodirebas. 
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8. gegmiur-simaRluri safuZvlis Seqmnasa da mis mibmas saxelmwifo geode-
ziuri qselis punqtebTan axorcieleben reJimSi taqeometriT „sruli Tanmimdev-
ruli gazomva“. salartyo wertilebis agegmvas asruleben „TvalTvali“-is 
reJimSi. 

savele gazomvebis monacemTa eqsports savele an sabazo kompiuteris max-
sovrobaSi da maT Semdgom damuSavebas axorcieleben Sesabamisi programuli 
uzrunvelyofis gamoyenebiT. 

 
V.4.7.   agegmvebis masalebis damuSavebis avtomatizacia 

 
eleqtronuli taqeometrebi sazomi teqnikis Zalze ZviradRirebuli saxea 

(maTi fasi ramdenjerme aRemateba Tanamedrove optikuri Teodolitebisas), 
amitom isini yvela momxmareblisaTvis rodia misawvdomi. amasTan dakavSirebiT 
tradiciuli taqeometriuli agegmvebis masalebis avtomatizirebuli damuSave-
bis problema dReisTvisac aqtualuri rCeba. 

es procesi oTx etapad iyofa: 
1. agegmvis safuZvlis wertilebis koordinatebisa da simaRleebis 

gamoTvla da gawonasworeba; 
2. salartyo wertilebis koordinatebisa da simaRleebis gamoangariSeba; 

acm-s momzadeba; 
3. topografiuli gegmis grafoamgebze momzadeba; 

tradiciuli taqeometriuli agegmvebis masalebis avtomatizirebuli damu-
Savebis arsebuli programebi moiTxoven sawyisi monacemebis Semdeg nakrebs: 

 •NK_ agegmvis qselis moxvevis kuTxeebis raodenoba (svlis sawyisi da 
saboloo wertilebis CaTvliT, Tu svla gaxsnilia); 

K•KU - agegmvis qselis gazomili kuTxeebis niSani (KU=0 – Tu gazomilia 

svlis mimarT marcxvniv mdebare kuTxeebi; KU=1 – Tu gazomilia svlis mimarT 
marjvniv mdebare kuTxeebi); 

•KH - agegmvis qselis wertilebs Soris amaRlebis gansazRvris meTodis 

niSani (KH = 0 – trigonometriuli nivelirebisas; KH = 1 – ormagi geometriuli 

nivelirebisas; KH = 1 – erTmagi geometriuli nivelirebisas); 
•fdas/P –  agegmvis qselis dasaSvebi fardobiTi Seubmeloba; 

•fhdas _ geometriuli nivelirebis dasaSvebi Seubmeloba, mm; 
•M – topografiuli gegmis naxazis masStabis mniSvneli; 

• kD – gegmis sakoordinato badis gverdebis sigrZe, m; 
•XS,  YS,  - gegmis sakoordinato badis qveda marcxena „jvris“ mdebareoba 

naxazis formatis koordinatTa sawyisis mimarT mm-Si; 
• vK – formatis strofis sigrZis jeradobis koeficienti 297 mm zomasTan; 
• GK – formatis gverdis sigrZis jeradobis koeficienti 210 mm zomasTan;  
 • FN – naxazis formatis orientaciiis indeqsi (Tu formatis 210 mm zomasTan 

jeradi gverdi paraleluria X RerZTan, maSin FN = 1; Tu X RerZi paraleluria 

210 mm zomasTan jeradi formatis gverdis, maSin FN = 2);  
• PL – agegmvis qselis svlis poligonaluri gverdis xazis indeqsi (Tu PL ≤

0, maSin agegmvis safuZvlis wertilebis SemaerTebeli xazi ar gamoixazeba); 

•DATAR _ gaTvlis TariRi; 

•OBJECT _ obieqtis dasaxeleba; 

•LITER _ magistraluri svlis saxe; 

• NNN HYXHYX ,,,,, 111  _ safuZvlis svlis sawyisi da bolo wertilebis 

koordinatebi; 

• 11 , −Nαα  _ svlis sawyisi da bolo gverdebis direqciuli kuTxeebi; 
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• sN  _ agegmvis wertilebis nomrebi; 

• ii  _ xelsawyos simaRle I agegmvis wertilze; 
•0a i  _ vertikaluri wredis nul-adgili; 

• ,, 21 ββ . . . . 2−Nβ  _ agegmvis safuZvlis gazomili marjvena (marcxena) hori-

zontaluri kuTxeebi; 

• 221 ,....., −Nddd  _ safuZvlis wertilebs Soris horizontaluri manZili; 

• il  _ ZafTa badis horizontaluri Strixis damiznebis simaRle; 

• iν  _ agegmvis safuZvlis wertilebs Soris vertikaluri kuTxeebi; 

•Kkwi _ salartyo wertilebis raodenoba, agegmili agegmvis  i wertilidan; 

• ih  _ amaRleba agegmvis wertilebs Soris geometriuli nivelirebisas; 

•Nwi j _ salartyo wertilebis nomrebi; 

L•Lij _ horizontaluri manZili i safuZvlis wertilsa da j salartyo 
wertils Soris; 

•ßi j _ anaTvali horizontalur wredze; 
•ν ij _ anaTvali vertikalur wreze; 
• 521 ,....., KKK _ wertilebis koduri nomrebi (acm-s wertilebis gaformebisa-

Tvis Teodolituri svlis mimarT ganivebis saxiT); 

• 321 ,, AAA _ asoiTi informaciis masivi (sul ara umetes 12 aso) situaciis 

aRsawerad; 
taqeometriuli agegmvebis masalebis avtomatizirebul kompiuterul damu-

Savebas asruleben Semdegi TanmimdevrobiT: 
1. sawyisi monacemebis Seyvana. 
2. kuTxuri sidideebis gadayvana gradusulidan radianSi. 
3. gazomil horizontalur kuTxeebSi kuTxuri Seubmelobis daangariSeba                                                          

∑−−+−= − iN nf βααβ )1(18011
         KU=0-sas; 

∑−−+−= − iN nf βααβ )1(18011
  KU=1-sas. 

4. dasaSvebi kuTxuri Seubmelobis daangariSeba  
    βf das =1,5 n , sadac n – agegmvis safuZvlis kuTxeebis ricxvia; 
5. Tu miRebuli kuTxuri Seubmeloba aRemateba dasaSvebs, maSin monitoris 

ekranze gamoitaneba cnoba horizontaluri kuTxeebis gazomvaSi Secdomis 
Sesaxeb an sawyisi monacemebis momzadebaSi. 

6. horizontaluri kuTxeebis Sesworebuli mniSvnelobebis daangariSeba  

                            βf Sesw = n
f

i
ββ − . 

7. agegmvis qselis direqciuli kuTxeebis gansazRvra 
1801 −+=+ ii βαα     KU=0-sas; 
1801 +−=+ ii βαα     KU=1-sas. 

8. agegmvis safuZvlis gverdebis kordinatTa nazrdebis gamoTvla                                                  

iii dX αcos=∆ ; 

iii dY αsin=∆ . 

9. koordinatTa nazrdebSi SeubmelobaTa gamoTvla  
)( iNix XXXf −−∆= ∑∆ ; 

)( iNix YYYf −−∆= ∑∆ . 

10. jamuri Seubmelobis daangariSeba 

22 yx fff ∆∆ += . 
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11. Tu kordinatTa nazrdebSi fardobiTi Seubmeloba aRemateba dasaSvebs 

∑ id
f > f das, 

maSin monitoris ekranze gamoitaneba cnoba xazebis sigrZeebis gazomvebSi an 
sawyisi monacemebis momzadebaSi daSvebuli cdomilebis Sesaxeb.   

12.Sesworebebis gamoTvla kordinatTa nazrdebSi 

∑
∆

∆ −=Π
i

iX
X d

df
i

; 

∑
∆

∆ −=Π
i

iY
Y d

df
i

. 

13.Sesworebuli koordinatTa nazrdebis gamoTvla 

X∆ Seswi = +∆ iX
iX∆Π ; 

Y∆ Seswi= Y∆ i+ i∆ΥΠ  
14. agegmvis safuZvlis wveroebis kordinatebis gansazRvra 

XXX ii ∆+=+1 Seswi; 

YYY ii ∆+=+1 Seswi. 
15. agegmvis safuZvlis wertilebs Soris amaRlebaTa gamoTvla pirdapiri 

da Sebrunebuli mimarTulebiT 

iiiii litgdh −+= ν . 

16. pirdapir da Sebrunebul amRlebaTa Soris gansxvavebis gansazRvra da  

h saSi saSualo mniSvnelobaTa gamoTvla. 

17. Tu miRebuli gansxvavebebi aRemateba sidides ±0,04 m svlis 100 m-ze, 
maSin ekranze gamodis cnoba Secdomis Sesaxeb. 

18. agegmvis safuZvlis wertilebs Soris saSualo amaRlebebSi 
Seubmelobis gamoTvla 

∑−−= hHHf Nh 1 saSi. 
19. dasaSvebi Seubmelobis gamoTvla:  
trigonometriuli nivelirebisas 

hf das ,
1

04,0

−
= ∑

n

di
sm; 

geometriuli nivelirebisas  

hf das ∑= (50 id km), mm. 

20. Tu miRebuli Seubmeloba saSualo aRmatebebSi aRmoCndeba dasaSvebze 

meti ( hf > hf das), maSin ekranze gamodis cnoba Secdomis Sesaxeb gazomvebSi an 

sawyisi monacemebSi. 
21. saSualo aRmatebebSi Sesworebebis gamoTvla 

∑
=Π

i

ihi
hi d

df
. 

22. Sesworebuli aRmatebebis gamoTvla 

h Seswi h= saSi hiΠ+ . 
 

23. safuZvlis agegmvis wertilebis simaRleebis gamoTvla 

hHH i +=+ 11 Seswi 

24. salartyo wertilebis sivrculi koordinatebis dadgena. gamoTvla 
mimdinaeobs asagegmi safuZvlis gawonasworebuli direqciuli kuTxeebis, 
salartyo wertilebze gazomili horizontaluri kuTxeebis, manZilmzomiT 
gazomili manZilebisa da daxris kuTxeebis safuZvelze. 
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25. adgilis cifruli modelis (acm)-s formireba. 
26. topografiuli gegmis gamoxazva grafoamgebze. 

§V.5. Mmenzuluri agegmva 

V.5.1. menzuluri agegmvis arsi 
 

Mmenzuluri agegmva _ topografiuli agegmvis saxea, romelic sruldeba 

uSualod savele pirobebSi menzulis (magida samfexze) da kipregelis ( ger. 
Kippregel, kippen - gadayiraveba da Regel - saxazavi) _ optikur-meqanikuri 
xelsawyos gamoyenebiT. adgilze horizontaluri kuTxeebi ar izomeba, aramed 
aigeba grafikulad, amitomMmenzulur agegmvas kuTxur-mxazvelobiTsac 
uwodeben. situaciisa da reliefis agegmvisas manZils, rogorc wesi, 
manZilmzomiT zomaven, xolo amaRlebas gansazRvraven trigonometriuli 
nivelirebiT.Ggegmis uSualod velze ageba saSualebas iZleva agegmvisas 
daSvebuli uxeSi Secdomebi adgilzeve gamoswordes da miRweuliqnas 
topografiul gegmasa da adgilmdebareobas Soris sruli Sesatyvisoba. 

Mmenzuluri agegmva gamoiyeneba mcire zomis mqone farTobebze 1:500 - 1:5000 
masStabebSi, rodesac am adgilis aerofotoagegmvebis masalebi ar aris an maTi 
gamoyeneba ekonomikurd mizanSeuwonilia. menzuluri agegmva warmatebiT 
SeiZleba gamoviyenoT samTo saqmeSi Ria damuSavebis adgilebSi, detaluri 
geologiuri sadazvervo samuSaoebisas, gaSiSvlebuli samTo qanebis asagegmad, 
sxvadasxva saxis sawarmoo moednebis agegmvisas da sxva. 

menzuluri agegmvis Rirsebebia _ TvalsaCinoeba da gegmis adgilze miReba 

 
naxV. 11. grafikuli ageba planSetze Mmenzuluri agegmvisas 
 

uSualod samuSaos warmoebisas;Mmenzuluri agegmvis procesSi SesaZlebelia 
misi Sedegebis gakontroleba, adgilmdebareobasTan Sedarebis gziT.Kkonturebi 
da reliefi am saxis agegmvisas gamoisaxeba ara dauswreblad, rogorc taxeo-
metriisas, aramed uSualod adgilze, rac saSualebas aZlevs Semsrulebels 
rac SeiZleba zustad gamosaxos planSetze situaciisa da reliefis Tavisebure-
bebi, instrumentis Cvenebebis piradi dakvirvebebiT Sevsebis gziT. menzulis 
daxmarebiT situaciisa da reliefis erToblivi agegmva gansakuTrebiT 
mizanSewonilia mcire zomis ubnebze da adgilmdebareobis rTul pirobebSi, 
roca, magaliTad, adgili gadatvirTulia konturebiT an Zlier aris 
gamoxatuli reliefi. uaryofiTi mxarea savele pirobebSi drois biujetis didi 
danaxarjebi, amgegmavi xelsawyoebis sidide da amindze damokidebuleba, rac 
gamoixateba imaSi, rom menzuluri agegmva saWiroebs karg, uwvimar aminds, 
radganac samuSao procesi ar SeiZleba iyos ise dayofili, rogorc, magaliTad, 
taqeometriuli agegmvisas, sadac savele samuSaoebi SesaZlebelia davavaloT 
erT Semsrulebels, xolo kameraluri _ sxvas. amas garda, menzuluri 
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agegmvisas gegmis dedani SeiZleba Sedges mxolod erTxel im masStabSi, 
romelic winaswar iyo miRebuli. 

Mmenzuluri agegmvis ZiriTadi samuSaoebi iyofa or jgufad: calkeuli 
sayrdeni wertilebis gansazRvra _ e.w. geometriuli qselis Seqmna, da 
adglmdebareobis agegmva.   

 
V.5.2. menzuluri agegmvis xelsawyoebi (menzuluri 

kompleqti) 
 
Mmenzuluri agegmvisaTvis gamoiyeneba xelsawyoebi, romelTa gamoSveba 

xdeba kompleqtis saxiT, Semdegi SemadgenlobiT: menzula macentrebeli 
orTiTaTi (nax. V.13) da SveuliT. kipregeli, Stativi, orientir-busoli, ori 
lartya. 

Mmenzula ( nax. V.12) Sedgeba 60X60 sm zomis menzuluri dafa-planSetis 11, 

Stativis, metalis zesadgaris (nax. V.5.14),  ZiriTadi xraxnis, zesadgaris amwevi, 
mimmarTveli da samagri xraxnebisagan.   

                                                  
menzuluri dafa-planSeti 

gamoiyeneba savele pirobebSi, 
uSualod samuSaoebis warmoebis 
adgilze topografiuli gegmis 
gamosaxazavad. 

metalis sadgari  (nax.V.14)  
Stativze magrdeba ZiriTadi (xer-
xemlis) xraxniT 15, xolo  dafas 
masTan aerTebs sami samagri xraxni 
da mimarTveli mowyobileba 13. 

 
 

V. 12. menzula da kipregeli КН: 1 

 
V. 13. macentrirebeli orTiTa              V. 14. menzulis (К2) metalis sadgari;   
SveuliT                          1 – amwevi xraxnebi; 2 – zambarisebri  firfita; 
                                            3 –zeda korpusi; 4 – qveda fuZe; 
                                         5 –samagri xraxni; 6 – mimmarTveli xraxni 
macentrebeli orTiTa SveuliT gamoiyeneba menzulis dasacentrad, e.i. 

planSetis a  wertilis Sesabamis adgilis A  wertilze dasayeneblad. planSe-
tis horizontaluri mdgomareobisas orTiTas maCvenebeli unda imyofebodes 
Sveulis Zafis gagrZelebaze. Semowmebis mizniT axdenen planSetis wertilis 
proecirebas adgilis Sesabamis wertilze, orTiTas ori, diametralurad 
sawinaaRmdego mdebareobisas. Tu wertilis orive proeqcia planSetze SeTavsde-
bian, piroba daculi iqneba. winaaRmdeg SemTxvevaSi Sveulis Zafis mimagrebis 
adgili unda gadavaadgiloT. 

Kkipregelis saSualebiT adgilis mocemul saganTan dayenebul 
vrtikalur lartyaze Wogris erTi damiznebiT erTdroulad xdeba planSetze 
mimarTulebis gaxazva masStaburi 2 saxazavis daxmarebiT, vertikaluri 
kuTxeebisa da horizontaluri manZilebis gazomva da amaRlebis gansazRvra. nax. 
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V. 12-ze warmodgenilia nomogramuli kipregeli КН-1 pirdapiri gamosaxulebis 
Sida fokusirebiani samzeri miliT, romelsac moxerxebuli vizirebisaTvis aqvs 
tixruli okuliari. Ffokusireba xdeba kremaleriis 8 daxmarebiT. Wogrs aqvs 

×25  gadideba, xolo xedvis veli Seadgens 5,1 . vertikalur wredze, romelic 

momaragebulia mimmarTveli 7 xraxniT da TarazoTi 6, aqvs datanili  
gradusuli danayofebi 5´ intervaliT, romelic saSualebas iZleva anaTvali                                                                                                      

                                             

gakeTdes 0,5´ sizustiT, amasTan, dadebiTi daxris kuTxeebs Seesabameba niSani 
"+", xolo uaryofiTs "-". wredze, danayofebis garda, datanilia nomograma, 
romlis gamosaxuleba lartyasTan erTad Cans samzeri milis xedvis velSi 

mxolod marcxena wris mdgomareobaSi mc (nax.V.15, a). lartyaze anaTvlis aRebis 
win Tarazos 6 buStulis centri aucilebelia SeuTavsdes ampulis nul-punqts. 
nomogramis ZiriTadi mrudis badis vertikalur StrixTan gadakveTis adgilis 
lartyis instrumentis simaRleze dayenebul nulTan damiznebisa da Tarazos 
gasworebis Semdeg iReben anaTvlebs horizontaluri qveddebulis mrudeebiT da 

amaRlebas, romelic aiTvleba Д = 100, 200DmrudeebiT (nax. V.15, b).Nnomogramebi 
warmodgenilia sami wyvili amaRlebis mrudiT, koeficientebiT ,10± ,20± 100±
(nax. V.15, g) da gaangariSebulia -40º-dan +40º-mde daxris kuTxeebisaTvis. 
koeficientis win minusi uCvenebs dadablebas, xolo pliusi amaRlebas.       

samzeri milis cilindruli Tarazo saSualebas iZleva gamoviyenoT 
kipregeli geometriuli nivelirebisaTvis. ZiriTad saxazavTan 2 Sarniris 
daxmarebiT, SeerTebulia damatebiTi saxazavi 3, mis RarSi gadaadgildeba 
amgegmavi masStaburi saxazavi gamxvreti StimtiT asagegmi wertilis dasatanad.  

planSetis sibrtyis horizontalur mdgomareobaSi mosayvanad xelsawyos 
svetze damagrebulia cilindruli Tarazo 5. 

КН:-1 kipregelTan muSaobisas gamoiyeneba ormetriani lartyebi, 
romlebsac aqvT gamosawevi qusli, lartyis nulis xelsawyos simaRleze 

dasayeneblad (nax. V.16).  
Hhorizontaluri manZilis gansasazRvravad ZafTa badis vertikaluri 

Zafis gaswvriv aiTvlian lartyaze anaTvlebis raodenobas H sawyisi wredidan 

(nax. V.15, a) manZilebis horizontaluri qveddebulis mrudemde. miRebuli 
Sedegis 100 an 200 gamravlebis Semdeg Rebuloben horizontalur qveddebuls 
santimetrebSi, xelsawyodan lartyamde. amaRlebis gansazRvra xdeba amaRlebis 
mrudeebiT analogiuri xerxiT. lartyaze anaTvlis aRebis win vertikaluri 
wredis Tarazos buStulis centri ampulis nul-punqnts unda SeuTavsdes. 

 Hhorizontalur manZilsa da amaRlebas gamoiTvlian formulebiT: 

sslks = ;  ,hhlkh =  

sadac sl _ horizontaluri qveddebulis mrudis mixedviT aRebuli 

anaTvalia, romelic tolia manZilisa sawyisi H wredsa da manZilebis 
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horizontaluri qveddebulis mruds Soris; hl _anaTvali amaRlebis mrudeebis 

mixedviT, romelic tolia sawyisi H wredsa da amaRlebis mruds Soris 

manZilis, sk  da hk  horizontaluri qveddebulisa da amaRlebis mrudeebis 

koeficientebia. 
magaliTad, manZili sawyis wredsa da horizontaluri qveddebulis mruds 

Soris tolia 9 sm (nax. V.15, a). Sesabamisad, 9=s sm 0,9100 =× m. aseve xdeba 

amaRlebis gansazRvra, sawyisi mrudidan amaRlebis mrudemde manZilis gazomviT: 

33)10( ×−=h sm = _3,30 m, an 5,16)20( ×−=h m = -3,30 m. 

manZili da amaRleba SeiZleba ganvsazRvroT Cveulebrivi saniveliro 
lartyebis gamoynebiTac.Aam SemTxvevaSi (Tu ar daumizneben sawyis mruds 
xelsawyos simaRles) xazis horizontaluri qveddebuli ganisazRvreba 

formuliT S= ),( Hss llk −  xolo amaRleba – formuliT ,)( γ−+−= illkh Hhh  sadac 

Hl  - anaTvalia lartyaze sawyisi mrudis daxmarebiT, i -xelsawyos simaRle. 

sawyisi mrudis xelsawyos simaRleze damiznebisas ( i =γ ) horizontaluri 

manZili gamoiTvleba igive, xolo amaRleba )( Hhh llkh −= formuliT. 

Mmenzuluri dafis magnituri meridianis mixedviT gasaorientireblad gamo-

iyeneba busoli-orientiri (nax. V.17), romelsac aqvs marTkuTxa formis 
wagrZelebul korpusSi moqceuli arasruli gradusuli rgoli.  

  
nax. V. 17. busoli - orientiri 

          

V.5.3.Mmenzulis kompleqtis Semowmeba 

Mmenzulis kompleqtSi unda sruldebodes Sesabamisi geometriuli da 
optikur-meqanikuri pirobebi, romlebic droTa ganmavlobaSi SeiZleba dairRves.               
amitom kompleqtTan muSaobis dawyebis win mas amowmeben. am pirobebis darRvevis 
aRmoCenis SemTxvevaSi menzulis kompleqtis xelsawyoebs asworeben. 

1. saerTo mdgomareobisa da dakompleqtebis Semowmeba. 
Semowmebas axdenen zogadi daTvalierebiT. amasTan amowmeben kompleqtis 

Sesabamisobas  Semdeg moTxovnebTan: 
-kipregels, futliars, Stativs, zesadgarsa da menzulis dafa-planSets, 

busol-orientirs, macentrebel orTiTas SveuliT ar unda hqondeT meqanikuri 
dazianebebi, koroziis kvali, romelic xels uSlis an arTulebsANkompleqtTan 
muSaobas; 

-EBkipregels samzeri milis (Wogris) xedvis veli da aTvlis mowyobiloba 
sufTa unda qondes, xolo asaTvleli skalis, nomogramuli mrudeebisa da 
saviziro samizneebis gamosaxuleba mkafio; 

 - Stativze yvela xraxni da qanCi moWerili unda iyos;   
- menzulisa da kipregelis dakompleqteba unda Seesabamebodes 

xelsawyoze pasportSi miTiTebuls.  
2. menzula unda iyos myari. Sesamowmeblad menzulas gaawyoben, dgamen 

masze kipregels da Wogrs mimarTaven romelime daSorebuli sagnis wertils. 
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Tu planSetze xelis msubuqad daWeris Semdeg (qvemodan zemoT, zemodan qvemoT 
an gverdebidan) samzeri milis badis centri daubrundeba sawyis wertils, maSin 
meore piroba Sesrulebulia.Aam pirobis Sesrulebisas unda Semowmdes aseve men-
zulis kompleqtis xelsawyoebis muSaobis unarianoba. 

Aamowmeben: 
- kipregelis nomogramis gamosaxulebis xarisxs; 
- sigluves da simsubuqes kipregelis, Stativisa da zesadgaris yvela 

moZravi kvanZebisa da nawilebis moZraobaSi; 
- menzulis awyobis siswores.  
3. dafis zedapiri unda iyos sibrtye.Ppiroba Sesrulebuli iqneba Tu 

Kkipregelis winaswar Sesworebuli saxazavis wibos dafis ramdenime adgilas 
midebisas maT Soris are arsad aRemateba 0,5 mm.Ggarda amisa  dafa-planSetis 
zedapirs ar unda qondes bzarebi, ormoebi, amoburcvebi, nakawrebi, romlebic 
arTuleben menzulasTan muSaobas.  

4. dafis zeda sibrtye menzulis zesadgamis brunvis vertikaluri RerZis 
marTobi unda iyos. kipregelis winaswar Semowmebuli cilindruli Tarazos da-
marebiT sami amwevi xraxniT dafa moyavT horizontalur mdgomareobaSi. e. i. 
planSets ukeTeben horizontirebas. dafis vertikaluri RerZis garSemo 
brunviT, amowmeben Tarazos buStulis mdebareobas. Tu is gadaixreba nul-
punqtidan ara umetes 2 danayofisa,  piroba Sesrulebulia. menzulisYyvela 
gamovlenil xarvezs asworeben saxelosnoSi.  

busoli-orientiri (nax. V.17)  Semdeg pirobebs unda akmayofilebdes: 
1. busoli-orientiris isari gawonasworebuli unda iyos.Bbusols dgamen 

horizontalur zedapirze, auSveben aretirs da akvirdebian isars. Tu Tavisuf-
lad Camokidebuli isris boloebi busolis skalis sibrtyeSi imyofebian, piro-
ba Sesrulebulia. Tu isris romelime bolo aweulia, masze wamoacoben tvirTs.  

 
2. magnituri isari kargad unda iyos damagnitebuli da qondes sakmarisi 

mgrZnobiaroba. auSveben aretiris samagr xraxns, aiReben anaTvals isris erTi 
bolos mixedviT ris Semdeg gamoyavT wonasworobidan. Tu isari umniSvnelo 
rxevis Semdeg gaCerdeba winamdebare anaTvalze piroba Sesrulebulia. 
Semowmebas imeoreben ramdenjerme. 

3. isris brunvis centri unda gadiodes busolis gradusuli rgolis 
centrSi. isris orive bolodan aRebul anaTvlebSi 180º gansxvaveba an Tanxvedra 
unda fiqsirdebodes (busolis rgolze warweris mixedviT).Eeqscentrisitetis 
gavlena gamoiricxeba isris orive bolodan anaTvlebis aRebiTa da maTgan 
saSualos gamoangariSebiT. 

4. busolis nulovani diametri misi kolofis ef an cd gverdiTi wibos para-
leluri unda iyos. Semowmeba xdeba saxazavis nulovan Strixsa da muSa napirs  
Soris manZilis gazomviT. gansxvaveba ar unda aRematebodes 0,1 mm. 

ZiriTadi geometriuli pirobebi, romelsac unda akmayofilebdes 
kipregeli, gamomdiareobs misi RerZebisa da sibrtyeebis urTierTmdebareobidan 
(nax. V.18). naxazze 1ZZ  _ Sveuli xazia: 1) saxazavTan mimagrebuli cilindruli 

Tarazos UU1  RerZi paraleluri unda iyos saxazavis qveda 1LL  sibrtyis; 2) 

Wogris samzeri 1WW  RerZi perpendikularuli unda iyos Wogris brunvis 1HH  

RerZis; 3) Wogris brunvis 1HH  RerZi paraleluri unda iyos saxazavis qveda 

1LL  sibrtyis; 4) Wogris kolimaciuri sibrtye (sibrtye, romelsac Semoxazavs 

damzirebis RerZi xelsawyos horizontaluri RerZis irgvliv trialisas) 
paraleluri unda iyos saxazavis dacerebuli gverdis.  

CamoTvlili geometriuli pirobebis Sesabamisobis dadgenis mizniT  
kipregels utardeba Semdegi Semowmebebi:   
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1. kipregelis AB saxazavis 
dacerebuli gverdi unda iyos 
swori xazi, xolo misi qveda 
piri sibrtye.Aam pirobis 
Semowmebis mizniT kipregels 
dgamen planSetze da wvrilad 
waTlili fanqriT AB saxa-
zavis dacerebuli wibos gaswv-
riv planSetze avleben swor 
xazs.Kkipregelis 180º Semobru-
nebiT saxazavs miadeben gaxa-
zul xazs da xelmeored ga-
atareben xazs. Tu orive xazi 
erTmaneTs daemTxva piroba 
Sesrulebulia, xolo xazebs 
Soris 0,1 mm SeuTavseblobis  

nax. V. 18. kipregelis ZiriTadi geometriuli RerZebi    SemTxvevaSi saxazavi aucile- 
                                                    belia gaswordes saxelosno-
Si. saxazavis qveda piri iqneba sibrtye, Tu misi midebisas Semowmebuli 
saxazavis gverdze sxvadasxva mimarTulebiT maT Soris sinaTle ar gadis. 

2. damatebiTi saxazavi, ZiriTadi saxazavidan sxvadasxva manZilze 
mdebareobisas ZiriTadi saxazavis wibos paraleluri unda darCes. Ddaayeneben 
ra damatebiT saxazavs ZiriTadidan sxvadasxva manZilze, misi dacerebul wiboze 
gaatareben swor xazebs. piroba Sesrulebuli iqneba, Tu ZiriTad saxazavsa da 
gaxazul xazebs Soris manZilebSi gansxvaveba sxvadasxva adgilas 0,2 mm-ze meti 
ar iqeba. 

3. kipregelis saxazavze (KH-Si Wogris svetSi) mimagrebuli Tarazos  

1HH  RerZi (nax. V.18) saxazavis qvedapiris paraleluri unda iyos. Aam pirobs 
Sesamowmeblad kipregels dgamen planSetze daaxloebiT ori amwevi xraxnis 
paralelurad da gaxazaven wibos gaswvriv xazs.Aamwevi xraxnebiT moyavT 
Tarazos buStula nul-punqtSi. Semoabruneben xelsawyos 180º da saxazavis 
gverds miadeben imave xazs. Tu Tarazos buStula gadaixreba erT danayofze 
metiT, mas gadaanacvleben Tarazos Semasworebeli xraxnebiT gadaxris naxevriT, 
xolo meore naxevars gadaweven amwevi xraxnebiT da Semowmebas imeoreben manam, 
sanam Tarazos gadaxra erT danayofze naklebi ar iqneba.  

4. samzeri milis damzirebis RerZi Wogris brunvis horizontaluri 
RerZis marTobuli unda iyos. planSeti moyavT horizontalur mdgo-
mareobaSi da kipregelis Wogrs umizneben adgilis romelime daSorebuli 
sagnis wertils vertikaluri wris mj da mc mdgomareobisas, orivejer 
planSetze saxazavis dacerebuli gverdiT gaxazaven om da om 1 xazebs. 
Tu xazebi daemTxvevian erTmaneTs an iqnebian paralelurni, maSin piroba 
daculi iqneba. xazTa daumTxvevloba kipregelis ormagi kolimaciuri 
cdomilebis arsebobis mtkicebulebaa, romelic gamoisaxeba xazebs Soris 

m1om2 kuTxiT (nax.V.19). Tanamedrove nomogramul kipregelebSi kolima-

ciuri cdomilebis gasworeba xdeba mxolod saxelosnoSi. 
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nax. V. 19. ormagi kolimaciuri        nax. V. 20. Wogris horizontalri RerZisa 

da  
cdomileba                             saxazavis qveda sibrtyis cdomileba  
  
5. Wogris brunvis horizontaluri RerZi saxazavis qveda sibrtyis 

paraleluri unda iyos. am pirobis Sesamowmeblad menzulas gaawyoben romelime 
kedlidan 20-30 m-Si.Kkipregels dgamen planSetze da Wogris mj mdgomareobiT 
umizneben kedelze kipregelis horizontze maRla moniSnul A wertils. Semdeg 

dauSveben Wogrs xelsawyos horizontamde da kedelze daniSnaven 1A wertils 
gadaiyvanen Wogrs zenitze da xelsawyos Semoatrialeben planSetze 180º, wredis 
mc mdgomareobidan, umizneben isev A wertils, Wogrs dauSveben xelsawyos 

horizontamde da kedelze daniSnaven 2A  wertils. Tu wertilebi daemTxvevian an 
iqnebian erTmaneTisagan axlos (4mm-mde), piroba Sesrulebuli iqneba. winaaRmdeg 
SemTxvevaSi, kipregeliT muSaoba SeiZleba mxolod vertikaluri wredis erTi 

mdgomareobidan (nax. V.20).  
6. ZafTa badis vertikaluri xazi unda mdebareobdes kipregelis 

kolimaciur sibrtyeSi. Wogris vertikalur Zafs umizneben adgilis sagnis 
kargad dakvirvebad wertils, atrialeben Wogris mimmarTvel xraxns zemoT da 
qvemoT, akvirdebian wertilis gamosaxulebas vertikaluri Zafis mimarT. Tu igi 
ar scildeba xazs piroba Sesrulebulia, winaaRmdeg SemTxvevaSi, saxelosnoSi 
asruleben ZafTa badis Sesworebas.    

7. Wogris kolimaciuri sibrtye saxazavis dacerebul gverdze unda gadi-
odes an iyos misi paraleluri. planSetis horizontalur mdgomareobaSi moyva-
nis Semdeg masze amagreben or wvril qinZisTavs erTmaneTisagan 20-30 sm daSore-
biT da miadeben maT kipregelis saxazavis dacerebul gverds. Seatrialeben 
planSets, umizneben Wogrs daSorebeli sagnis wertils, romelic SeuiaraRebe-
li TvaliTac kargad Cans. Tu wertili imyofeba qinZisTavebis sagdulSi, piro-
ba Sesrulebulia. winaaRmdeg SemTxvevaSi Sesworeba sruldeba saxelosnoSi. 
Tumca am pirobis Seusrulebloba xels ar uSlis wredis nebismier mdgoma-
reobidan kuTxis agebas da SeiZleba gavlena iqonios mxolod planSetis 
busoliT orientirebisas. 

8. vertikaluri wredis nul adgili (na) unda iyos nulis toli an masTan 
axlos (KA-2 kipregelebSi nul adgili axlos unda iyos 90º). am pirobis 
Semowmebisas kipregelis vertikaluri wris (na) gansazRvrisaTvis Tanmim-
devrobiT umizneben sam kargad xilul wertils da iReben masze anaTvlebs 
vertikaluri wris mdebareobiT mj da mc. anaTvlis aRebis win vertikaluri wris 
Tarazos mimmarTveli xraxniT uTavseben Tarazos buStulis centrs ampulis 
nul-punqts. na-s gamoTvlian formuliT.  

   КН kipregelisaTvis na -s gansazRvraven formuliT: 
 
 na = (mj _ mc)/2 
KA-2-isTvis 
 na = (mj + mc - 180 º)/2 
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nuladgilis cdomilebis mniSvneloba ar unda aRematebodes 1´. winaaRmdeg 
SemTxvevaSi axdenen mis Semowmebas Semdegi TanmimdevrobiT: mimarTaven Wogrs 
romelime sagnis wertils „wredis marjvena mdgomareobisa“ da vertikaluri 
wredis mimmarTveli xraxniT xedvis velSi ayeneben daxris kuTxis sididis 
anaTvals.Ddaxris kuTxes gamoiTvlian formuliT: 

 =ν (mj + mc)/2= mj _ Nna = mc +Nna 
KA-2-isTvis 
 =ν (mj _ mc  -180 º)/2 =  mj _ Nna  - 180 º =  Nna _ mc; 
Semdeg vertikalur wredTan mierTebuli Semasworebeli xraxnebiT 

Tarazos buStula moyavT nul-punqtSi, akvirdebian ra, rom wertilis 
gamosaxuleba ar gascdes horizontalur Zafs.Aam Sesworebis Catareba SeiZleba 
Semdegnairadac: gansazRvraven na - as, xolo Semdeg Tarazos buStula moyavT 
nulpunqtSi da Wogris mimmarTveli xraxnis daxmarebiT xedvis velSi ayeneben na 
anaTvals,. Semdeg  vertikaluri wredis xraxnis trialiT Wogris xedvis velSi 
miyavT anaTvali nulamde, romlis Semdeg vertikaluri wredTan mierTebuli 
Semasworebeli xraxnebiT Tarazos buStula moyavT nul-punqtSi.Aamis Semdeg 
Semowmeba unda ganmeordes. Tu na Seicvleba dasaSveb zRvarze metad, xelsawyo 
unda gaigzavnos saxelosnoSi.  

Nna nulamde dayvanisas KH kipregelebSi anaTvlebs mj da mc mdgoma-
reobisas sxvadasxva niSani aqvT.Aamitom, Tu anaTvali nulamde dayavT mj -sas, 
maSin na-as  gamoiTvlian formuliT na =  (mj _ mc)/2, xolo Tu mc -sas, maSin 
formuliT na =  (mc _ mj)/2. 

na-s cvalebadobas iwvevs Wogris vertikalur wredTan da cilindrul 
TarazosTan mimagrebis darRveva, aseve damzirebis RerZis mdebareobis 
cvalebadoba. 

9. kipregelis saxazavTan arsebuli cilindruli Tarazos RerZi 
paraleluri unda iyos Wogris samzeri RerZis. Wogrs umizneben 100-150 m 
manZilze dayenebul lartyas, da, moyavT ra mimmarTveli xraxnis daxmarebiT 
cilindruli Tarazos buStula nul-punqtSi, iReben anaTvals lartyaze 
vertikaluri wredis orive mdgomareobisas. maTgan miRebuli saSualo 
mniSvneloba, romelzec saWiroa mivmarToT Wogris damzirebis RerZi, Seesabameba 
Wogris horizontalur mdgomareobas. gamoTvlil anaTvalze Wogris damiznebis 
Semdeg cilindruli Tarazos Semasworebeli xraxnebis daxmarebiT moyavT 
buStula nul-punqtSi. buStulis am mdgomareobaSi anaTvali wredze unda iyos 
90º, xolo amaRlebaTa mrudze _ nuli. 

E10.Bkipregelis samzeri milis ZafTa badis vertikaluri Zafi unda iyos 
marTobuli.Ppirobis Sesamowmeblad kipregels dgamen horizontalur 
mdgomareobaSi moyvanil planSetze da vertikaluri Zafis erT kides 
SeaTavseben sagnis romelime kargad gamoCenil wertils. kipregelis samzeri 
milis mimmarTveli mowyobilobiT nela amoZraveben mas horizontaluri RerZis 
garSemo, raTa wertilis gamosaxulebam gadainacvlos vertikaluri Zafis meore 
mxares. Tu badis vertikaluri Zafi daSorda wertilis gamosaxulebas 1 mm-iT, 
maSin ZafTa badis CarCos motrialebiT uTavseben Zafs wertils da Sesworebas 
imeoreben.  

Semowmeba SeiZleba CavataroT Sveulis gamoyenebiT, vertikaluri Zafis 
gamosaxulebis Sveulis ZafTan SeTavsebis gziT. 

 
V.5.4.Mmenzulis gawyoba samuSaod 
 

Ddgomis wertilze menzulis gawyoba Sedgeba sami Tanmimdevruli moqmede-
bisagan: centrireba, horizotireba da orientireba.  

1. planSetis dacentrva, romelic moicavs planSetze daniSnuli a  werti-

lis adgilze mis Sesatyvis A  wertilTan erTad erTN Sveul xazze mowesrige-

bas. Aamis gakeTeba SesaZlebelia rogorc TvaldaTval (1:10000 da ufro wvrili 

masStabis agegmvisas), ise orTiTas daxmarebiT (1:5000 da ufro msxvili 
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masStabisas). menzulas winaswar ayeneben asagegm wertilze planSetis iseT 
simaRleze, romelic moxerxebuli iqneba agegmvisas da asruleben planSetis 
miaxloebiT orientirebas busolis an sayrdeni wertilebis mixedviT, xolo 
Semdeg gadaanacvleben mTlianad menzulas an mxolod zesadgams manam, sanam 
planSetis a  wertilze midebul orTiTze Camokidebuli Sveuli ar aRmoCndeba 

adgilis Sesabamisi wertilis Tavze (nax. V..3). centrirebis sizuste ar unda 
aRematebodes 5sm 1:500, 1:1000; 10 sm 1:2000 da 25 sm 1:5000 masStabisaTvis;  

 2. planSetis moyvanas horizotalur mdgomareobaSi asruleben 
kipregelis saxazavTan arsebuli Tarazos daxmarebiT. amisaTvis saxazavs 
ayeneben ori amwevi xraxnis paralelurad da maTi trialiT Tarazos buStula 
moyavT nul-punqtSi. Semdeg kipregels Semoatrialeben mesame xraxnis mimar-
TulebiT da mxolod am xraxnis trialiT buStula isev moyavT nul-punqtSi.ETu 
am moqmedebis gameorebisas buStula gadainacvlebs nul-punqtidan ara umetes 
ori danayofisa, maSin planSetis moyvana horizotalur mdgomareobaSi 
Sesrulebulia; 

 3. planSetis orientireba. Aagegmvis dawyebis win planSets aorientireben 

specialuri, e.w. orientir-busolis daxmarebiT (nax. V.16). planSetis gasagnebad 
orientir-busolis firfitis sworxazovan wibos ayeneben gegmis CarCos 
aRmosavleT an dasavleTi gverdis an sakoordinato badis erT-erTi 
vertikalur xazis gaswvriv. Semdeg atrialeben planSets, sanam busolis 

nulovani diametri (0º-180º) ar gauswordeba magnituri isris mimarTulebas (NS). 
planSeti rom geografiuli meridianis mimarT gavaorientiroT, aucilebelia 
isris CrdiloeTi bolo davayenoT magnituri mixrilobis toli anaTvlis 
sawinaaRmdegod. 

im SemTxvevaSi, roca planSetze datanilia agegmvis sayrdeni wertilebi, 

orientireba warmoebs dgomis A  wertilisa da erT-erTi sxva wertilis Semaer-

Tebeli xaziT (nax. V.11) Semdegi TanmimdevrobiT: saxazavis dacerebul gverds 

miadeben ab xazs da, planSetis trialiT, umizneben adgilis B  wertils. plan-

Sets amagreben da zesadgaris mimmarTveli xraxnis moZraobiT azusteben B  wer-

tilze winaswar damiznebas. SerCeul ab xazze orientirebis Semdeg kipregels 

miadeben meore ac xazs da gansazRvraven Wogris xedvis velSi C  wertilis 
dakvirvebadobas. Tu wertili ixedeba, orientireba Sesrulebulia sworad. 
winaaRmdeg SemTxvevaSi amowmeben orientirebas sawyisi xazis mimarT. 

Oorientirebis meore xerxi pirvelze gacilebiT ufro zustia. 
 

V.5.5. Mmenzuluri Aagegmvis geodeziuri safuZveli 
 
MmenzulurAagegmvas win uZRvis dasayrdeni safuZvelis Seqmna, romelic 

moicavs saxelmwifo geodeziur qsels, gaxSirebisa da agegmvis qselebs.Aasagegmi 
safuZvlis punqtebis sixSire damokidebulia agegmvis masStabze da adgilmdeba-

reobis pirobebze (cxr. V.5). wertilebis umcires raodenobas iReben situaciisa 
da reliefis naklebi sirTulisas, yvelaze mets _ ganaSenianebul teritoriaze 
an rTuli reliefis pirobebSi. 

gegmiuri asagegmi safuZvlis gaxSireba sruldeba analitikuri da grafi-
kuli meTodebiT. 

Aanalitikuri meTodiT asagegmi qselis Seqmnisas Ria adgilebSi ageben 
triangulaciur qsels da atareben sxvadasxva saxis gadkveTebs, xolo daxurul 
adgilebSi atareben Teodolitur svlebs. am xerxis gamoyenebisas wertilis 
koordinatebs Rebuloben gamoTvlebiT da Semdeg daaqvT planSetze. 

asagegmi qselis Seqmna grafikuli xerxiT xdeba planSetze geometriuli 
qselis wertilebis sistemis agebiT pirdapiri, Sebrunebuli an kombinirebuli 

grafikuli (menzuluri) gadakveTebiT. asagegmi wertilebis mdebareobis gansazR-

vra SesaZlebelia aseve menzuluri svlebis dagebiT (ZiriTadad gamoiyeneba 
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daxurul adgilebSi). menzuluri svlebis sigrZeebi maSStabebis mixedviT 
mocemulia cxr. V.5  

cxr. V.5. 

yvela saxis asagegmi qselis wertilebis niSnulebs gansazRvraven geomtri-
uli da trigonometriuli nivelirebis svlebiT.  

 
 

V.5.6. Mmenzuluri gadakveTebi 
 

menzuluri gadakveTebi SeiZleba iyos pirdapiri, Sebrunebuli da kombini-
rebuli. 

Ppirdapiri gadakveTa sruldeba sawyisi wertilebidan.Aadgilis C 
wertilis Sesatyvisi c wertilis planSetze gansasazRvravad (nax. V. 21, a). 

menzulas TanmimdevrobiT ayeneben cnobil A da B punqtebze. A wertilze 
planSets gaorientireben ab mimarTulebiT, miadeben a wertils kipregelis 
saxazavis dacerebul wibos, umizneben C wertils da gaxazaven am mimarTulebas. 
amis Semdeg menzula gadaaqvT B punqtze da planSets gaaorientireben a 
mimarTulebiT. kipregelis saxazavis dacerebul wibos ukve miadeben b wertils, 
isev umizneben C wertils da gaxazaven bn mimarTulebas. am da bn xazebis 
gadakveTis adgilze miRebul c wertilze mdebareobs adgilis saZebni wertili. 

 Sebrunebuli gadakveTa. sawyisi punqtebis miudgomlobis SemTxvevaSi 
planSetze wertilis gansaz-
RvrisaTvis mimarTaven Sebrune-
bul gadakveTas. vTqvaT plan-
Setze mocemulia adgilis cno-
bili A da B punqtebis Sesatyvisi 
a da b wertilebi (nax. V.21, b). am 
SemTxvevaSi menzulas ayeneben 
adgilis gansasazRvrav C wer-
tilze busolis da plananSetis 
gagnebas axdenen busolis dax- 
marebiT. Kkipregelis saxazavs 

nax.5. 21.Ppirdapiri (a) da Sebrunebuli (b)              miadeben planSetze gamosaxul  

grafikuli gadakveTebi                   erT - erT cnobil wertils (Cvens  
                                       SemTxvevaSi a) da Wogrs daumizneben 

adgilis A punqts da gaxazaven am xazs „Cvensken“. analogiurad gaixazeba bn xazi. 
am xazebis gadakveTis wertili c iqneba adgilis C wertilis Sesatyvisi 
planSetze.                        

Oori punqtidan pirdapiri an Sebrunebuli gadakveTiT wertilis mdebareo-
bis gansazRvra, ukontroloa.Kkontrolis 
mizniT gadakveTebi aucilebelia 
SevasruloT minimum sami wertilidan. 
planSetze wertilis mdebareoba gan-
isazRvreba saimedod, Tu sami gaxazuli 
mimarTuleba gadaikveTeba erT adgilas. 
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meoTxe wertilis gansazRvra sami mocemuliT, cnobilia rogorc snelius _ 
potenotis (potenoti (Pothenot), lorani, 1660-1732, frangi maTematikosi) 

klasikuri amocana (nax. V. 22), romelic Zalian mniSvnelovania geodeziaSi da 
aqvs mravali analitikuri da grafikuli amonaxsni. menzuluri agegmvisas am 
amocanis amoxsna  
nax. V. 22. gansasazRvravi wertilis    xdeba grafikul xerxiT _Ppirdapiri da Seb- 
mdebareoba sami cnobilis mimarT      runebuli gadakveTebis kombinaciiT. 

 (potenotis amocana)             kombinirebuli gadakveTa. planSetze werti- 
                            

lis gansazRvris es meTodi iT-valiswinebs oriPwertilidan pirdapir da erTi 

an ori punqtidan Sebrunebuli gadakveTas. gansasazRvravma d  wertilma 
cnobili sami A, B da C-s mimarT SeiZleba daikavos eqvsidan erTe-rTi adgili: 

.,,,,, 654321 dddddd  amisgan domokidebulebiT es amocana amoixsneba pirvel 

SemTxvevaSi saimedod, meoreSi zustad (wertilis mdebareoba ganisazRvreba 

kombinirebuli gadakveTiT) mesame da mexuTeSi _ arasaimedod (mokle 
saorientiro xazi), meoTxe SemTxvevaSi ara aqvs amonaxsni, radganac  saorienti-
ro xazis sigrZe nulis tolia. Mmeeqvse SemTxvevaSi _ saimedod _ saorientiro 
xazi didi sigrZisaa. 
        snelius _ potenotis amocanis menzulis planSetze grafikuli amoxsni-
saTvis SemoTavazebulia ramdenime xerxi. ganvixiloT ori maTgani.                

        Bbolotovis xerxi. (bolotovi a. (1803-1b53) rusi mecnieri, geodezisti) 
menzulas ayeneben adgilis gansasazRvrav M  wertilze. planSetze winaswar 

datanilia adgilmdebareobis 

,A  ,B  da C  wertilebis 

Sesatyvi-si ,a b da c  wertilebi. 

plan-Setze gadaakraven 
gamWvirvale qaRalds da 
moniSaven masze ne-bismier m
wertils, daaxloebiT adgilis 

saZebn M  wertilis ze-moT, 
kipregeliT Tanmimdevro-biT 

umizneben adgilis ,A B da 
C wertilebs da gaxazaven sam   

           nax.V. 23. bolotovis xerxi AA ′ , ,BB  da ,CC  xazebs (nax.V. 
                                     23, a). kalkas moxsnian da gada- 

anacvleben mas planSetze manamade, sanam gaxazuli sami xazi ar gaivlis ,a  b  

da c  wertilebze.Aamis Semdeg gadaaqvT m wertili planSetze (nax.V.23, b). 
planSetze miRebul saZiebel m   wertils amowmeben: planSets aorientireben 
m wertilidan samidan erT-rT yvelaze moSorebul wertilTan SemaerTebel 
xazze, romlis Semdeg azusteben orientirebas sxva wertilebis mimarT.  

planSetis mobrunebis xerxi.Aam amocanis amoxsnis arsi mdgomareobs menzu-
lis planSetze xazis im monakveTis moZebnaSi, romlis daxmarebiTac SesaZlebe-

lia planSetis orientireba (nax.V.24).                                                                                 
         menzulas ayeneben adgilis gansasazRvrav M  wertilze, romlis 

mdebareoba unda ganisazRvros planSetze (nax.V.24, 1). adgilmdebareobis ,A  ,B  

da C  wertilebis mdebareobas Seesatyviseba planSetze ,a  b da c  wertilebis 

mdebareoba. Semdeg ageben marjvena c wertilSi β  kuTxes (nax. V.24, 2). amisaTvis 

kipregelis saxazavis wibos miadeben ac xazs ( Awertili unda iyos win), 

Semoabruneben planSets da aorientireben A  wertilze. daamagreben planSets 

da kipregelis saxazavis wibos miadeben c  wertils da, Wogris adgilis B  
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wertilisken mimarTvis Semdeg, gaxazaven planSetze  saxazavis wiboTi xazs. 

Sedegad c  wertilTan Rebuloben β  kuTxes. 

marcxena a wertilTan marjvena 1β  kuTxis asagebad (nax.V.24, 2) kipregelis 

saxazavis wibos miadeben ac xazs, Semoabruneben planSets da umizneben C
wertils. daamagreben planSets da kipregelis saxazavis wibos miadeben a  wer- 
             

                  
  

nax. V. 24. planSetis mobrunebis xerxi. 
 

tils da, Wogris adgilis B  wertilisken mimarTvis Semdeg, gaxazaven meore 

mimarTulebas. Aamgvarad, a wertilTan Rebuloben marjvena 1β  kuTxes. 

Oori gaxazuli mimarTulebis gadakveTis Sedegad Rebuloben bp xazs, rome-

lzec devs saZebni m wertili.Ees xazi planSetis mb mimarTulebiT gaorienti-

rebis saSualebas iZleva. kipregelis saxazavis wibos p da b  wertilebze mide-

bis Semdeg Semoabruneben ra planSets, umizneben B  wertils da daamagreben 

(nax.V.24, 3). Sedegad planSeti orientirebuli iqneba bp  xazis mimarT.Aamis Sem-

degKkipregelis saxazavs morigeobiT miadeben a  da c  wertilebs da Wogrs dau-

mizneben Sesabamisad adgilis A da C punqtebs. gaxazaven Aada Ac xazebs 
„Cvensken“  da Rebuloben saZebn m wertils, romelic devs sam Aa , Ac  da Bp
xazebis gadakveTaze. Tu es xazebi erT wertilze ar gadaikveTebian, maSin 
amocana xelaxlad unda amoixsnas.Aamis Semdeg wertilebs aproeqteben dedamiwis 
zedapirze orTiTas daxmarebiT an TvaldaTval da amagreben.  

 
V.5.7. dasayrdeni punqtebis gansazRvra geometriuli 

qselis SeqmniT 
 

geometriul qsels ageben Ggeodeziuri qselis gaxSirebis mizniT, roca 
triangulaciis, poligonometriisa da Teodolituri svlebis arsebuli 
punqtebi arasakmarisia adgilmdebareobis asagegmad. geometriuli qselis 
wertilebis mdebareobis gansazRvra xdebaMmenzuluri gadakveTebis meTodiT 
aranakleb sami cnobili A, B, C, wertilidan. kuTxuri gadakveTebis gziT (nax. 
V.25) gansazRvraven mesame, magaliTad 1 punqtis grafikul mdebareobas, romlis 
Semdeg planSetze arsebuli nebismieri sami punqtidan pirdapiri kuTxuri 
gadakveTebiT gansazRvraven me-2 punqtis mdebareobas da a.S. sanam ar iqneba 
gansazRvruli qselis yvela punqtis mdebareoba.Ggeometriuli qselis 
samkuTxedis gverdebis sigrZe Seadgens daaxloebiT agegmvis ricxviTi masStabis 
erT meaTeds, metrul gamosaxulebaSi. MmagaliTad, Tu qselis ageba xdeba 1:10 
000 masStabSi, maSin samkuTxedis gverdis sigrZe daaxloebiT 1 km-s toli unda 
iyos.Ggrafikuli agebiT miRebuli samkuTxedebis geometriuli qseli SeiZleba 
gamoviyenoT SedarebiT mcire farTobis 1:5 000 masStabSi agegmvisas, roca 
planSetze koordinatebiT datanilia sawyisi qselis wertilebis sakmarisi 
sixSire. 1:2 000 da ufro msxvil masStabSi agegmvisasGgeometriul qsels 
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rogorc wesi, ar ageben.Qqselis wertilebis sixSire damokidebulia agegmvis 
masStabze da adgilis reliefis xasiaTze.  

geometriuli qselis ageba adgilmdebareobis SedarebiT mcire farTobis 

mqone (erT planSetze moTavsebad) ubnebis asagegmad, roca analitikurad gan-
sazRvuli punqtebi an wertilebi ar gagvaCnia, xdeba erTi bazisis safuZvelze, 
romelsac ganaTavseben asagegmi teritoriis centrSi, maZilis gasazomad mosa-
xerxebel adgilas. bazisis sigrZis dadgena xdeba gegmis masStabidan 

gamomdinare da ar unda iyos asagegmi ubnis sigrZis 1/4 (gegmis masStabSi ara 
nakleb 5-10 sm). 

geometriuli qselis agebas iwyeben rekognoscirebiT, romlis drosac wer-
tilebs ganaTavseben amaRlebul adgilebSi da moniSnaven sarebiT. SemdgomSi am 
wertilebs amagreben miwispiramde Casobili paloebiT.  

წეrtilebis gegmiuri da simaRluri mdgomareobis gansasazRvravad menzu-las 
ayeneben geodeziuri qselis erT-erT punqtze. planSetis orientirebas axdenen yvelaze 
daSorebul wertilze da mis siswores amowmeben sxva dakvirve-badi wertilebis 
mimarT.Kkipregels umizneben da atareben mimarTulebebs geo- 

 
nax. V. 25. geometriuli qselis wertilebis mdebareobis gansazRvra 
 

metriuli qselis yvela im punqtebisken, romlebic Canan mocemuli wertilidan 
ise, rom xazebma yvela mimarTulebiT gadakveTon planSetis CarCo, sadac maTze 
akeTeben warweras: romeli punktidan romel punqtze midis esa Tu is 
mimarTuleba. amis Semdeg amowmeben planSetis orientirebas da gadadian meore 

(magaliTad, b) wertilze, sadac imeoreben zemoT aRweril moqmedebas. sxvadasxva 

punqtebidan sarebze mimarTulebebis gadakveTis (1-5) wertilebi gansazRvraven 
geometriuli qselis punqtebis mdebareobas. mocemuli wertilidan dakvirvebadi 
geometriuli qselis yvela wertilzeDdakvirvebis damTavrebis Semdeg Wogrs 
gadaatareben zenitze da, im wertilebze Tanmimdevruli damzirebis Semdeg, 
romelTa simaRleebs gansazRvraven, iReben anaTvlebs vertikalur wredze jer 
mj, xolo mere mc  mdgomareobisas. amasTan mudmivad adevneben Tvals, rom 
nulis adgilis cvlileba ar aRematebodes vertikalur wredze aTvlis 
sizustis gaormagebul mniSvnelobas. amaRlebas gamoiTvlian qselis orive 
mxares pirdapiri da Sebrunebli mimarTulebiT. gansxaveba amaRlebis pirdapiri 
da Sebrunebul mniSvnelobebs Soris ar unda aRematebodes 4 sm-s 
horizontaluri manZilis yovel 100 m-ze. saSualo amaRlebas amoweren sqematur 
naxazze svlis pirdapiri mimarTulebis Sesabamisi niSniT. gamoTvlebis 
gakontrolebis mizniT geometriuli qselis wertilebs aerTeben erTmaneTTan 
ise, rom Seiqmnas samkuTxedebisa da mravalkuTxedebis an maTi morigeobisagan 
Sedgenili qseli. 

 
V.5.8. Mmenzuluri svlebi 

 
Aasagegmi qselis Seqmna SesaZlebelia aseveMplanSetze arsebul sayrden 

wertilebs Soris menzuluri svlebis gatarebiT. svlis wertilebis raodenoba 
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da gverdebis sigrZis dadgena damokidebulia reliefis sirTuleze (ix. cxr. 
V.5). 
Mmenzuluri svlis dagebas iwyeben asagegmi qselis punqtze menzulis daye-
nebiT.Msawyis A wertilze  menzulas dacentraven, moyavT horizontalur mdgoma-
reobaSi da axdenen mis orientirebas cnobili AM xazisa da yvela dakvirvebadi 
wertilis mimarT. SearCevenMmenzuluri svlis pirvel wertils da ayeneben masze 

lartyas (nax. V.26).Kkipregelis daxmarebiT polaruli xerxiT gansazRvraven am 

wertilis gegmiur mdebareobasa da amh amaRlebas sadguris mimarT. Semdeg men-

zula gadaaqvT svlis pirvel wertilze, moyavT muSa mdgomareobaSi da aorien-
tireben planSets svlis gaxazuli gverdis mimarT. gansazRvraven manZilsa da 
amaRlebas Sebrunebuli mimarTulebiT. analogiurad xdeba svlis meore werti-
lis gegmiuri da simaRluri mdgomareobis gansazRvra da a.S., sanam melartye ar 
miva svlis bolo _ sayrdeni qselis wertilamde. Ggaxazaven ra planSetze 
bolo mimarTulebas da gadazomaven masze manZils, gamoavlenen Seubmelobas 

svlis perimetrSi. Tu fardobiTi Seubmeloba 
naklebia 1/300, maSin mas gadaanawileben para-
leluri xazebis meTodiT. saSualo amaRlebas 
gamoiTvlian svlis yoveli gverdisaTvis pirdapi-
ri da Sebrunebuli mniSvnelobebidan da Seub-
melobas amaRlebebSi, romelic naklebi unda iyos 
dasaSvebze. svlis wertilebis gegmiuri mdeba-
reobis gansazRvris aucilebeli sizustis misaR-
wevad am ukanasknelis sigrZe SezRudulia da 

damokidebulia agegmvis masStabze (cxr.V.5). 1:500 
masStabis agegmvisasMmenzuluri svlebis dageba  

nax. V. 26. menzuluri svlis dageba nebadarTuli ar aris.    
                            menzuluri svlis wertilebis amaRlebas gansa-

zRvraven kipregeliT an TeodolitiT vertikaluri wris orive mdgomareo-                                                    
bisas.Nnomogramuli kipregeliT muSaobisas mc wris mdgomareobisas damzirebis 
simaRles cvlian orjer. simaRluri Seubmeloba, [ƒh=∑h gaz _ (Hbolo -HHdas)., 

sadac ∑h gaz _ svlis mimarT gazomili amaRlebebis algebruli jamia; h bolo. 

da h das. _ Sesabamisad bolo da  sawyisi wertilebis cnobili niSnulebia] ar 
unda aRematebodes V.5. cxrilSi mocemul monacemebs. Tu Seubmeloba dasaSvebia 
mas gadaanawileben manZilebis kvadratebis proporciulad, xolo Semdeg 
Sesworebuli amaRlebebis mixedviT gamoiTvlian menzuluri svlis wertilebis 
simaRleebs. 

 
G V.5.9. gadasasvleli wertilebi 
 

M  menzuluri agegmvisas ZiriTadi asagegmi qselis wertilebi xSirad 
arasakmarisia saWiro teritoriis srulyofilad asagegmad.Aamis gamo agegmvis 
procesSi saWiro xdeba planSetze damatebiT punqtebis _ e.w. gadasasvleli wer- 
tilebis gansazRvra, romelTa ganTavsebisaTvis arCeven iseT adgilebs, saidanac 
SesaZlebelia mimdebare teritoriis 300 m-mde radiusiT agegmva. G                                      

damatebiTi punqtebis gansazRvra SeiZleba pirdapiri, Sebrunebuli da 
kombinirebuli gadakveTebiT, aseve punqtebs Soris sagdulis xazze manZilis 
gadazomviT. 

gadasasvleli wertilebisa da asagegmi piketebis simaRleebs agegmvis 
reliefis 0,25, 0,50 da 1,0 m kveTiT Catarebisas gansazRvraven geometriuli 
nivelirebis meTodiT, xolo 2,0 da 5,0 m kveTisas simaRleebi SeiZleba 
ganvsazRvroT trigonometriuli nivelirebis meTodiT.  

 
V.5.10. reliefisa da situaciis agegmva 
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Mmenzuluri agegmvisas gegmebs adgenen myar safuZvelze (3 mm, sisqis 
50smX50sm an 60smX60sm zomis, mdinaris wvrili qviSiT an qaRaldis saxexiT 
winaswar damuSavebuli aluminis an kargad gamomSrali sworzedapiriani 
faneris furceli) dawebebul umaRlesi xarisxis saxazav qaRaldze, romelsac 
aqvs unari agegmvis periodSi gauZlos meqanikur zemoqmedebasa da amindis 
yvelanair cvlilebas. safuZvlis deformirebis Tavidan acilebis mizniT meore 
mxares awebeben ubralo sqel qaRalds. 

Mmomzadebul planSetze drobiSevis saxazavis an Stangenfargalisa da mas-

Staburi saxazavis (ufro mosaxerxebelia koordinatografi) daxmarebiT magari 
fanqriT daaqvT sakoordinato bade 10 sm-iani kvadratebis saxiT.Bbadis agebas 
amowmeben cirkuliT an Semowmebuli saxazaviT.Kkvadratebisa da diagonalebis 

sigrZeebis gadaxra maTi nominaluri (10,00 da 14,14 sm) mniSvnelobisagan ar unda 
gansxvavdebodes 0,2 mm-ze meti sididiT. 

1:5000 da 1:2000 masStabis agegmvisas iribkuTxa dagrafvis planSetebze ko-
ordinatebiT daaqvT trapeciis CarCoebis kuTxeebi, xolo CrdiloeT CarCoze iw-
ereba nomenklatura.Yyvela planSetze adgenen formuliars, dadgenili we-
siT.Aamis Semdeg koordinatebiT daaqvT yvela sayrdeni punqtebi da asagegmi qse-
lis wertilebi, romlebic ganTavsdebian rogorc planSetze, ise mis CarCos 
gareT. 

punqtebis datanis sizustes amowmeben maT Soris manZilebis SemowmebiT. yo-

veli punqtis (wertilis) gverdiT svamen mis nomers an saxelwodebasa da niS-
nuls 1 sm sizustiT. triangulaciisa da poligonometriis punqtebTan niSnu-
lebs weren wiladis saxiT: mricxvelad _ centris niSnuls, mniSvnelad _ miwis 
zedapiris niSnuls.  

Aagegmvis wertilebis planSetze datanisas, agegmvis samuSaoebisas menzu-
lis orientirebis meti sizustisaTvis gaxazaven orientirebis damxmare xazebs, 

romlebic aucilebelia menzulis mokle xazebze (gegmaze 10 sm-ze mokle) 
gaorientirebis SemTxvevaSi, an roca mezobeli wertilebi momijnave 
planSetebze mdebareoben. 

orientirebis xazebs atareben koordinatebiT datanil wertilebze, romle-
bic SeiZleba iyvnen xazebis gagrZelebaze an planSetis CarCoebis xazebis gada-
kveTebze. 

agegmvisaTvs gamzadebul planSets amagreben menzulis dafaze latunis an 
spilenZis patara xraxnebiT an xis samagreebiT da daWuWyianebisagan dasacavad 
faraven mas dafasTan mimagrebuli sqeli an gamWvirvale qaRaldiT. 

reliefisa da situaciis agegmva ZiriTadad sruldeba polaruli xerxiT, 
sadguridan salartyo wertilebamde manZilisa da amaRlebis kipregelis nomog-
ramis daxmarebiT gansazRvris gziT, rogorc agegmvis safuZvlis yvela werti-
lidan, ise planSetze arsebuli triangulaciisa da poligonometriis punqtebi-
dan. reliefis agegmva xdeba situaciis agegmvis paralelurad.Aasagegmi pikete-
bis SerCevis meTodi igivea, rogoric taqeometriuli agegmvisas, sxvaoba 

mxolod imaSia, romPpolaruli kuTxis 
gazomvis magivrad aq asagegmi wer-
tilisaken mimarTulebas kipregelis 
saxazavis dacerebuli gverdi qmnis, 
romlis gaswvrivac gadazomaven 
wertilamde horizontalur manZils 
masStabis mixedviT. planSetze 
datanili wertili warmoadgens 
agegmili piketis gamo-
saxulebas.Aamrigad miRebuli 
wertilebis SeerTebiT Rebuloben 
adgilis Sesat-yvisi konturis 
gamosaxulebas. manZil-mzomiT 
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gansazRvrul manZilSi 2°-ze me-ti daxris kuTxeebisas SeaqvT Seswore-ba, xazis 
horizontis mimarT daxraze.   

adgilis ,A  ,B  ,C D  konturis asagegmad (nax.V.27) saWiroa kipregelis 

saxazavis mideba gegmaze m sadguris wertilze, Wogris mimarTva Awertil- 
ze dayenebul lartyaze, nomogramiT s  

manZilis gansazRvra, gegmis masStabSi                                 
misi Sesatyvisi monakveTis gadazomvam  wertilidan kipregelis saxazavis                       
nax. V. 27. piketebis mdebareobis              dacerebuli gverdis gaswvriv da plan- 
gansazRvra menzuluri agegmvisas            Setze a  wertilis miReba. manZilTan 
                                            erTad nomogramiT ganisazRvreba saZi-                                          
ebel wertilze amaRleba 0,01 m sizustiT, romlis m sadguris niSnulze 
damatebiT Rebuloben a piketis niSnuls, romelic iwereba gegmaze 0,1m 
damrgvalebiT reliefis aranakleb 1 m kveTisas, xolo ufro naklebi kveTisas 
0,01 m-mde.Aanalogiurad  xdeba danarCeni wertilebis agegmva. 
     salartyo wertilebamde manZilis sidide damokidebulia agegmvis masS-

tabze da adgilis xasiaTze (cxr. V.6). situaciis calkeuli wertilebi SeiZleba 
aigegmos gadakveTebis meTodiT aranakleb sami gadakveTiT, ganapira sxivebis ara 

umcires 30&-iani kuTxiT gadakveTisas. amasTan, maTi sigrZe ar unda 
aRematebodes 400 m 1:5000 da 200 m _ 1:2000 masStabiT agegmvisas. 

 
cxr. V.6 

 
gegmaze konturis wertilebs aerTeben uwyveti xaziT. simaRleebs gansazR-

vraven da aweren reliefis maxasiaTebel wertilebsa da xazebze: mwvervalebze, 
wyalgamyofebze, ferdobebis gadaRunvebze, unagirebze, talvegebze, gantotvis 
adgilebSi da xeobis Zirebze, qvabulebSi, ormoebSi, ZabrebSi da maT napirebze, 
mdinareebTan da nakadulebTan wylis doneze, amaRlebebis Zirebze da a.S. wylis 
doneebs gansazRvraven orjer da weren JurnalSi da gegmaze, gansazRvris 
TariRis miTiTebiT. doneebi ganisazRvreba iseTi gaTvlebiT, rom isini gegmaze 
dalagdnen erTmaneTisagan 10-12 sm.                                

erTi SexedviT sworxazovan konturebze salartyo wertlebi ar unda iyos 
aRebuli 100 m-zeE axlos 1:5000 da 50 m-zeE _ 1:2000 masStabiT agegmvisas. 

adgilze xdeba reliefis calkeul formebis gamomsaxveli horizontalebis 
gatareba salartyo wertlebis interpolirebuli niSnulebis mixedviT. 
gavlebul horizontalebs adareben adgilmdebareobis reliefTan. 

Tu ver xerxdeba reliefis ZiriTadi formebis horizontalebiT gamosaxva, 
gayavT naevar horizontalebi  da damxmare horizontalebi nebismier simaRleze. 

brtyel reliefian ubnebze ( 5,0=γ ) horizontalebi SeiZleba SevcvaloT werti-

lebis niSnulebiT. 
Tu agegmvis teritoria vrceldeba ramdenime mosazRvre planSetebze, maSin 

maTi erTmaneTTan SeTavsebis mizniT agegmva sruldeba TiToeuli planSetis 
CarCos gareTac 1 sm manZilze masStabisagan damoukideblad. planSetebis SeTav-
sebisaTvis kalkaze gadaaqvT planSetis CarCo da akopireben konturebsa da 
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2      1:2000           100 200        70-80  22-50 2,0   0,50 

3 1:1000       80   160        60-65  48-80 1,0   0,20 

4 1:500       60 120        45-50 80-140 0,50    0,15 
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horizontalebs 2 sm sifarTis zolze agegmils mis SigniT da gareT.  miRebul 
kalkas adeben mosazRvre planSets da aTavseben CarCoebs.Kkonturebis mdeba-
reobaSi gansxvaeba ar unda aRematebodes 0,5 mm-s, mTian raionebSi 0,7 mm-s da 
kapitaluri ganaSenianebis adgilebSi 0,4 mm-s. gansxvaveba horizontalebSi ar 
unda aRematebodes simaRleSi reliefis kveTis simaRlis 1/4-1/3. konturebis 
SeTanxmebul mdebareobas, romlisaTvis Rebuloben SesaTavsebeli planSetebis 
saSualos, aCveneben kalkaze wiTeli tuSiT, gadaaqvT Semdeg SesaTavsebel 
planStebze am ukanasknelis Sesabamisi SesworebiT. 

SeTavsebaze mieTiTeba SeTavsebuli planSetebis nomenklatura, CarCos 
saxelwodeba Sedgenis TariRi da Semsrulebeli. 

 Aagegmvis procesSi, yoveldRiurad, savele samuSaoebis Semdeg avseben 
simaRleTa da konturebis kalkas, romelTa Sedgena aucilebelia planSetebis 
gamoxazvis gasakontroleblad da savele samuSaoebisas SemTxveviT waSlili 
konturebisa da salartyo wertilebis aRsadgenad. martivi reliefisas da 
konturebis umniSvnelo ricxvisas nebadarTulia simaRleebisa da konturebis, 
SeTavsebul kalkaze erTad datana. simaRleTa kalkaze daaqvT sayrdeni da 
asagegmi punqtebi maTi saxelwodebebis an nomrebisa da simaRleebis warweriT, 
yvela salartyo wertili TavianTi niSnulebiT, reliefis Taviseburebebi 

(orografiuli xazebi). asagegmi qselis Sekruli simaRluri poligonebis 
gverdebs aCveneben wiTeli tuSiT, xolo geometriuli qselisa da ZiriTadi 
svlebisas _ SaviT. 

konturebis kalkaze daaqvT geodeziuri safuZvlisa da asagegmi qselis 
punqtebi, calkeuli sagnebi da situaciis konturebi, reliefis elementebi, rom-
lbic ar gamoisaxebian horizontalebiT. pirobiTi niSnebis nacvlad dasaSvebia 
savargulebis saxelwodebebis dawera.  

savele samuSaoebis damTavrebis Semdeg planSetze tuSiT, masStabSi, topo-
grafiuli gegmisaTvis Sesabamisi pirobiTi niSnebiT, gamoxazaven velze ageg-
mili situaciisa da reliefis yvela obieqts. planSetis gamoxazvas iwyeben 
wvrili konturebiTa da masStabgare pirobiTi niSnebiT, dasaxlebuli punqtebi-
Ta da maTi saxelwodebebis warweriT.Aamis Semdeg gamoxazavn gzebs, mdinareebs, 
situacias, pirobiTi niSnebiT gamosaxvad reliefis elementebs da horizon-
talebs. 
M   menzuluri agegmvis planSetebs gamoxazaven pirobiT aRniSvnebze wayenebu-
li moTxovnebis mkacri dacviT. Yyvela savele originals gamoxazaven tuSiT, 
Semdeg ferebSi: konturebi, warwerebi da CarCosgare gaformebebi _ SaviT, 
reliefi  _ yavisferiT, hidrografia da mlaSobebi _ mwvaniT, wylis sivrceebs 

cisferad, myarsafarian farTobebs (asfalti da sxv.) _ vardisfrad. 
CarCos gare gaformebas akeTeben topografiuli gegmebis gaformebis inst-

ruqciis Tanaxmad. 
 

§V.6. topografiuli agegmvis sxva saxeebi 
 

V.6.1. zedapiris nivelireba adgilmdebareobis msxvilmasStabiani 
gegmis Sesadgenad 

 
zedapiris nivelireba warmoadgens topografiuli agegmvis martiv saxes da 

mimarTven adgilmdebareobis msxvilmasStabiani agegmvisas mcire simaRluri 
kveTis reliefis detalizebulad gmosasaxavad. aseTi saxiT miRebuli gegmebi 
yvelaze ufro mosaxerxebelia adgilis xelovnuri reliefis daproeqtebisas 
miwis masebis moculobis dasadgenad, smSeneblo moednebis proeqtebis Sesad-
genad da zedapiris moSandakebisas, daWaobebuli adgilebis daSrobisas da 
sarwyavi sistemebis proeqtirebis saqmeSi, mdinareTa kalapotebis detaluri 
gamokvlevisa da sxva saxis saZiebo, saproeqto da samSeneblo samuSaoebis 
Sesrulebisas. 
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reliefisa da adgilis situaciisagan, aseve dasanivelirebeli zedapiris 
farTobisagan da daniSulebisagan damokidebulebiT gamoiyeneba nivelirebis 
sxvadasxva meTodi: kvadratebis mixedviT, paraleluri xazebiT, magistralebad 

(poligonebiT) da sxva, romelTagan yvelaze farTo gavrceleba pova 
nivelirebam kvadratebis mixedviT. es meTodi gamoiyeneba Ria adgilebSi 

reliefis mcire (0,1-0,5 m) kveTsmaRlisas, vertikaluri dagegmarebis proeqtis 
Sedgenisa da miwis samuSaoebis moculobis daangariSebis mizniT. reliefis 
xasiaTidan, misi gamosaxvis sizustis moTxovnidan, mSenebare nagebobis 
sirTulisa da daniSnulebidan gamomdinare Tavidan kvadratebis bades ageben 
100, 200 an 400 m sigrZis gverdebisagan, xolo Semdeg Rebuloben ufro patara 
kvadratebs 40 m gverdebis sigrZiT 1:2000 masStabiT agegmvisas, 20 m _ 1:1000 
masStabisas da 10 m 1:500-sas. adgilze kvadratebisBbades ageben Teodolitisa da 
sigrZis sazomi xelsawyos daxmarebiT. agebas iwyeben gare poligonis dakvalviT 
kvadratebis an marTkuTxedebis saxiT. amisaTvis asagegmi ubnis sazRvris 

gaswvriv amagreben sayrdenY A B xazs da masze sazomi xveulis daxmarebiT 

gadazomaven kvadratis gverdebis sigrZeebs ( A -1, 1-2, . . . 4- B ). Semdeg A  da B
wertilebze morigeobiT dgamen Teodolits da aRmarTaven AD da BC marTobebs 

A B xazis mimarT. kontrolisaTvis zomaven CD zolis sigrZes, romelic ar 
unda gansxvavdebodes A B xazis sigrZisgan 1 : 2000-ze metiT.  

marTobebze da CD xazze gadazomaven kvadratebis gverdebis sigrZeebs. 

ABDC poligonis wveroebsa da mis gverdebze wertilebs amagreben gruntis 

reperebiT. poligonis SigniT kvadratebis dakvalva xdeba I-I´, II-II´, xazebis 

sagdulebis gaswvriv. dakvalvis kontroli sruldeba 1-1´, 2-2´, 3-3´,. .  5-5´ 
marTobuli sagdulebis gaswvriv wertilebis dakidebiT.Kkvadratebis wveroebs 

(piketebs) amagreben xis paloebiT.Aaucileblobis SemTxvevaSi kvadratebis 
gverdebze reliefis gadaRunvis wertilebSi amagreben sapliuso werti-
lebs.Ggare poligonis gverdebis 300 m-mde sigrZisasMmcire zomis ubnebze Teo-
dolitis magivrad SeiZleba gamoviyenoT horizontalurwrediani niveliri, 
xolo Semavsebeli kvadratebis dakvalva mosaxerxebelia mogrZo Tokis (zonris) 
daxmarebiT, romelzec winaswar moniSnaven kvadratis gverdis sigrZeebs. 
piketebis dakvalvis Tanadroulad asruleben situaciis agegmvas kvadratebis 
gverdebidan konturis Sesabamis wertilebamde manZilis gazomviiT. agegmvis 
Sedegebi SeaqvT abrisSi, romelzec isrebiT aRniSnaven aseve daxrilobis 
mimarTulebas. nivelirebis dawyebis win sqel qaRaldze gamoxazaven kvadratebis 

sqemas (nax.V.28), romelic savele Jurnalsac warmoadgens. kvadratebis 
nivelirebis Tanmimdevroba damokidebulia maT zomebsa da adgilis xasiaTze.  

Kkvadratebad nvelireba SesaZlebelia erTi sadguridan, teqnikuri 
nivelirebiT, ormxriv lartyis daxmarebiT, xolo wveroebis niSnulebs 
gamoiTvlian saxelmwifo saniveliro qselis punqtidan gadacemuli xelsawyos 
horizontis mixedviT. 

rigi wertilebis ramdenime sadguridan nivelirebisas (nax.V.28) isini aRniS-  
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nax. V. 28. zedapiris kvadratebad nivelirebis abrisi (isrebiT naCvenebia 

daxrilobebis mimarTulebebi) 
                                       

nulia K asoTi) lartyaze anaTvals iReben 
ori mezobeli sadguridan. aseT orjer ni- 
velirebul wertilebs damakavSireblebs                                    
uwodeben da maTze dayenebuli lartyebi- 
dan anaTvlebs iReben Savi da wiTeli mxri-
dan, xolo kvadratebis danarCen wveroebze 

(Sualeduri wertilebi) _ mxolod Savi 
mxridan.Aam SemTxvevaSi Juranalad gamo-                                         

iyeneba kvadratebis sqema (nax. V.29), romel-                     
Sic Sesabamis wveroebTan Caweren anaTv-
lebs. damakavSirebeli wertilebi qmnian 
Sekrul poligons, romlis zRvrul                                   
cdomilebas gansazRvraven formuliT                                        
                                     

(Lfh 30= mm).                         

nax. V. 29. zedapiris nivelirebis Jurnali     
reliefis horizontalebiT gamosasaxavad agegmvis yvelaze martivi 
xerxia adgilze winaswar moniSnuli kvadratebis wveroebis nivelireba. 

amisaTvis romelime gverdze magaliTad 1-2 (nax. V.30) xveuliT an miwis 
sazomi bafTiT gadazomaven erTnairi sigrZis monakveTebs da maT adgilze 
aRniSnaven xis paloebiT. l monakveTis sigrZe damokidebulia reliefis 
sirTuleze da cvalebadobs 2-dan 20 m-mde. me-2 wertilTan mdebare bolo 
sruli kvadratis daboloebaze ageben marT kuTxes da am mimarTulebiTac 

gadazomaven l monakveTebs ubnis sazRvramde me-3′ wertilSi. amasTan, bolo 

monakveTis sigrZe SeiZleba aRmoCndes l monakveTis sidideze naklebi.                                    
Sualeduri wertilebis niSnulebs iTvlian xelsawyos horizontis xerxiT. 

amisaTvis damakavSirebeli wertilis niSnuls umateben masze dayenebul 
lartyaze aRebul anaTvals. miRebul  Sedegebs  Caweren  Sesabamis wveroebTan, 
kvadratebis mocemuli masStabiT gamoxazul gegmaze, romelzec adgilis si-
tuaciacaa datanili. kvadratebis gverdebs ukeTeben interpolirebas reliefis  
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 mocemul kveT-simaRleze da 

atareben horizontalebs (nax. V.30).  
Aanalogiurad ageben marT kuTxes 1 
wertilze 1 - 2 mimarTulebiT da 
xazze moniSnaven 6 - mde wertils, 
amasTan bolo monakveTi toli unda 
iyos 2-3 xazis bolo monakveTis 
sigrZis. 1-2-3-6-1 marTkuTxedis agebis 
kontrolisaTvis zomaven 6 - 3  mo-
nakveTs, maze Tanadroulad l monakve-
Tebis damagrebiT.Aam xazis sigrZis 
gansxvaveba 1-2 xazis sigrZisagan ar 
unda aRematebodes 0,1 m manZilis 
yovel 20 m-ze. ubnis SigniT kvad-
ratebis wveroebis wertilebis gan-
Tavseba SeiZleba perimetrze damag-
rebul wertilebs Soris gazo-
mvebiT an maTi mdebareobis Tvalda-
Tval gansazRvriT, urTierTperpen- 
dikularuli xazebis sagdulebis 

gadakveTebis mixedviT (nax. V.30). 
ubanze reliefis sworad gamosaxvi- 

saTvis aucilebelia SeirCes  da 
nax. V. 30. winaswar moniSnuli                  damagrdes reliefis elementebis 

kvadratebis wveroebis nivelireba             maxasiaTebeli wertilebi (magaliTad, 
                                               a, b, g, d, e nax. V.30). maT gegmiur                                   
mdebareobas, ise rogorc ubnis sazRvris 2, 3, 4, 5 wertilebisas gansazRvraven 
kvadratebis xazidan perpendikularebis meTodiT.Aamis Semdeg dedamiwis 
zedapiris adgilze gegmiurad damagrebul wertilebs Soris, zomaven amaRlebas 

nebismieri cnobili xerxiT (vaterpasiT, hidrostatikuri nivelirebiT an 
niveliriT). kvadratebis wveroebis wertilebs Soris amaRlebebis gazomva 
moxerxebulia jer marTkuTxedis perimetrze, xolo Semdeg _ danarCeni xazebis 
sagdulebze. amaRlebas reliefis maxasiaTebel wertilebze zomaven kvadratebis 
uaxlesi wveroebidan.  

kontrolis mizniT Sekrul marTkuTxedSi amaRlebebs ajameben, romlis 
Teoriuli mniSvneloba nulis toli unda iyos, xolo praqtikuli mniSvneloba 

ar unda gansxvavdebodes misgan 2sm√n sididiT, sadac n _ perimetrze l mona-
kveTebis saerTo jamia. dasaSvebi Seubmelobis SemTxvevaSi yovel gazomil 
amaRlebaSi SeyavT Sesworebebi Seubmelobis sawinaaRmdego niSniT. Sesworebis 
sidides angariSoben Seubmelobis gayofiT l monakveTebis ricxvze. 

sawyisi 1 wertilis niSnuls SearCeven nebismierad da gawonasworebuli 
amaRlebebis mixedviT gamoiTvlian marTkuTxedis perimetrze mdebare yvela 
wertilis  niSnulebs.Aanalogiurad akontroleben da gamoiTvlian ubnis SigniT 
mdebare danarCeni weertilebis simaRlebebs. amasTan amaRlebebis Teoriuli 
jami or, ama Tu im cnobili simaRleebis mqone wertilebis SemaerTebel xazze, 
tolia am xazis bolo da sawyisi wertilebis niSnulebs Soris sxvaobisa. 
reliefis maxasiaTebeli wertilebis niSnulebs gamoiTvlian Sesabamisi 
kvadratebis uaxlesi wveroebidan. 

PAparaleluri xazebiT nivelirebisas atareben paralelur magistralur 
svlebs, upiratesad reliefis maxasiaTebel xazebze. yoveli svlis orive mxares 

niSnaven marTobul xazebs (ganivebs). svlebsa da ganivebze yovel 40, 20 an 10 m-

ze (Sesabamisad 1:2000, 1:1000 da 1-:500 masStabebisas) amagreben piketebs da ageg-
maven situacias.Ppiketebis simaRleebs gansazRvraven geometriuli nivelirebiT. 
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V.6.2  busoluri agegmva 

 
sustad dasaxlebuli da mcenareuli safariT dafarul teritoriebze 

geografiuli kvleva Ziebisas farTod gamoiyeneba busoluri agegmvebi. samuSaos 
awarmoeben xelis busoliTa da meqanikuri manZilsazomi xelsawyoebiT, ris 
gamoc mas naxevradinstrumentulsac uwodeben. busoliT zomaven saganze 
mimarTulebis azimutebs.  

gaumjobesebuli aTvlis sistemis mqone stefanes busoli [stefane g. f. 

(1796-1873) rusi inJineri, samxedro topografi] aRWurvilia ori 1 da 2 (nax.V. 31) 
asakeci dioptriT. limbs 5 gaaCnia mis garSemo Tavisuflad moZravi ori 
urTierTsawinaaRmdegod ganlagebuli vernierebi 4.Kkorpusis Sida wredze 
datanilia rumbebis skala 3.Aagegmvisas busoli uWiravT saxeluriT 6 an 
amagreben sarze. 

 
nax. V. 31.  stefanes busoli a _ saerTo xedi; b _ anaTvali vernierze 2


55’’ 

 
gazomvebis dawyeba mosaxerxebelia limbis nulovani anaTvlidan. samuSaos 

dawyebis win xelsawyos amowmeben da saWiroebis SemTxvevaSi utareben iustire-
bas. 

Aagegmvas awarmoeben adgilmdebareobis rekognoscirebisas SerCeuli buso-
luri svlis an poligonis wertilebidan. wertilebis SemaerTebeli xazebi 
sasurvelia gadiodes asagegmi ubnis sazRvrebTan axlos. maTi damagreba 
SeiZleba xis paloebiT. gverdiT dayenebuli sarebi ki xazis boloebis danaxvas 
uzrunvelyofs. 

Ppoligonis xazebis pirdapiri da Sebrunebuli mimarTulebiT gazomili 
magnituri azimuti da sigrZeebi SeaqvT busoluri agegmvis JurnalSi. erTdro-
ulad awarmoeben adgilobrivi sagnebis agegmvas azimutaluri gadakveTebis 

xerxiT (ZiriTadad) da perpendikularebis daxmarebiT (xazebis gazomvisas). 

agegmvisas adgenen Canaxazs (abrisi), romelSic obieqtze mimarTulebebs miaweren 
gazomvis Sedegebsa da magnitur azimutebs. 

 busoluri agegmvisas gegmis Sedgenas iwyeben poligonis wertilebis data-
niT, magnituri rumbebisa da xazebis masStabSi moyvanili sigrZeebis mixedviT. 
furclis Sua adgilas gaxazaven vertikalur xazs, romelsac Rebuloben magni-
turi meridianis mimarTulebad.Ppirvel wertils daniSnaven ise, rom mTeli po-

ligoni daetios furclis SuaSi (amisaTvis mizanSewonilia poligonis sqemis 
mocemul masStabSi winaswari Sedgena). I-II mimarTulebis gasaxazad  saxazavisa 
da samkuTxedis daxmarebiT I wertilze gaxazaven vertikaluri xazis 

paralelurs,  miadeben transportiris centrs ise, rom misi rkalis sawyisi (0&-
is maCvenebeli) daemTxves vertikaluri xazis mimarTulebas, xolo centri I 
wertils (nax.V.32). rkalze mocemuli xazis rumbis maCveneblis mimarTulebiT 
gaxazaven wrfes da masze mocemul masStabSi gadazomaven I-II xazis sigrZes. 
miRebuli monakveTis bolo iqneba II wertilis mdebareoba;Aamave xerxiT 
daitanen II-III xazsa da poligonis yvela danarCen gverds.  
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 nax. V. 32. poligonis ageba rumbebisa           naxV. 33. poligonis grafikuli xazebis  
da sigrZeebis daxmarebiT Seubmelobis ganawileba 

 
mimarTulebis gavlebasa da xazebis sigrZis gadazomvaSi daSvebuli  

cdomilebebis gamo SesaZlebelia poligonis sawyisi 1 da bolo 1 • wertilebi 
erTmaneTs ar daemTxvnen. sidides, romelic gamosaxavs am SeuTavseblobas, 

grafikuli Seubmeloba ƒ ewodeba da iTvleba dasaSvebad Tu misi sigrZe, agebis 

masStabSi, ar aRemateba poligonis perimetris −
200
1

300
1 . 

grafikuli Seubmelobis ganawileba xdeba paraleluri xazebis xerxiT. ami-
saTvis saWiroa swor xazze poligonis gverdebis daniSvna nebismier masStabSi 

(nax. V.33, b). 1 wertilidan aRmarTaven Seubmelobis sigrZis tol marTobs 

poligonis agebis (dasaSvebia orjer ufro wvril) masStabSi. SeaerTeben 1 • 

wertils 1 wertilTan da aRmarTaven yvela wertilidan marTobebs 1-1 • xazis 

gadakveTamde. maTi sigrZe 1-1 da 1-1 • xazebs Soris warmoadgenen grafikul 
Sesworebebs poligonis Sesabamisi wertilebis mdebareobaSi gegmaze. 

Ggegmaze poligonis Sesworeba xdeba misi wertilebidan Seubmelobis 
paraleluri xazebis gavlebiT.Aam xazebze daniSnaven Sesabamis grafikul 

Sesworebebs, romelTa gaswvriv xdeba 1 • wertilis gadanacvleba misi 1 
wertilTan SeTavsebamde.Aamis Semdeg asruleben naxazis sufTad gaformebas. 

(V.33 naxazze Sesworebuli poligoni naCvenebia uwyveti gamsxvilebuli xazebiT). 
azimutaluri gadakveTebiT miRebuli situaciis elementebis datana gegmaze 
xdeba transportiris daxmarebiT, xolo marTobi xazebis xerxiT gansazRv-
rulebisa cirkulisa da masStaburi saxazaviT, abrisis monacemebTan SeTavsebiT.   

 
V.6.3.  Tvalzomuri agegmva 

 
Tvalzomuri agegmva ewodeba adgilis gamartivebul topografiul agegmvas, 

romelic sruldeba umartivesi xelsawyoebisა da nivTebis: qaRaldgadakruli 
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msubuqi planSetis, kompasis, cirkul-mzomis, fanqris, saSlelisa da saviziro 
saxazavis daxmarebiT.Aagegmvisas SeiZleba gamoviyenoT aseve msubuqi menzula 
kompasiTa da sakeci dioptrebiani alidadiT, an xelis busoli. aseTi agegmvis 
mizania uSualod savele pirobebSi, SedarebiT mokle droSi, marSrutis an 
adgilis ubnis 1:25000 da ufro msxvili masStabis miaxloebiTi gegmis miReba. 
Tvalzomuri agegmvis Sedgena xSirad uxdebaT geografuli kvleva-Ziebis 
saorganizacio gegmis Sedgenisas, samxedro saqmeSi _ sabrZolo pirobebSi 
adgilis dazvervisas, sarekognoscirebo da sxva saxis samuSaoebis Sesrulebis 
adgilebSi rukebis uqonlobisas. Tvalzomuri agegmvis gamocdileba sasarge-
bloa sxva, ufro zusti agegmvebisas abrisebis SesadgenadMda topografiul 
rukebze Sesworebebisa da damatebebis Sesatanad.  

agegmva SeiZleba SevasruloT Zveli an wvrilmasStabiani rukis mixedviT 
Sedgenil e.w. „skiletze“ da sufTa safuZvelzec.AagegmvisaTvis momzadebis 

procesSi kompass miamagreben planSetis (saqaRaldes) kuTxeSi ise, rom misi 

limbis 0-180º-iani diametri planSetis erT-erTi gverdis paralelurad iyos 
ganTavsebuli. planSetis samxreT nawilSi ageben nabijebis masStabs _ xazovan 
masStabs, romlis mixedviT planSetze gadazomaven adgilze nabijebiT gazomil 
manZilebs. masStabis safuZvlis fass gamosaxven nabijebiT, romlis mniSv-
nelobas amgegmavi adgens winaswar gazomili manZilis ramdenjerme wyvili 
nabjiT gavlis Semdeg saSualos gansazRvriT. magaliTad, 1:2000 xazovani 
masStabis Sesabamisi nabijebis masStabis asagebad Tu miviRebT saSualo 

simaRlis adamianis wyvili nabijis  (w.n.)  sigrZed 1,5 m da safuZvels 20 w.n.-s 
misi metruli gamosaxuleba iqneba 1,5X20 w.n. = 30 m. Sesabamisad 1: 2000 masStabis 
gegmaze nabijebis safuZveli iqneba 1,5 sm. 

Tvalzomuri agegmvisas Zalian moxerxebulia manZilebis gazomva im droiT, 
romelic moundeba, vTqvaT cxeniT an raime misabmeli transportiT gadasvlas. 

adgilze manZilebi izomeba nabijebiT, nabijmzomis, avtomobilis spidomet-
ris, velosipedze dayenebuli mricxvelis daxmarebiT an ubralod TvaldaTval, 
sagnebis garCevadobis cxrilebis gamoyenebiT. 

manZilis distanciuri anu TvaldaTval gazomva SeiZleba Sesruldes Tva-
liT obieqtebis naxvis ileTiT, manZilis gansazRvriT obieqtebis xazovani da 
kuTxuri sidideebiT. 

manZilis Sefasebas obieqtis xedvis xarisxis mixedviT awarmoeben zRvruli 

xedvis (garCevadobis) cxrilis daxmarebiT (cxr.V.7).  
manZilis gansazRvra xazovani zomebis mixedviT dafuZnebulia msgavsi 

samkuTxedebis gverdebis Tanafardobaze. V.34 naxazidan Cans, rom damkvirvebels 

gawvdili xeliT uWiravs saxazavi (saSualo manZili 50 sm) da masze 

gansazRvravsAab monakeTis sidides, romelic faravs cnobili zomebis mqone 

sagans (АБ=20 m).  
cxr. V.7  

# dakvirvebis sagnebi manZilebi, m 
1 adamianis Tvali 

 
70 

2 adamianis saxe 
 

200 

3 adamianis Tavi 400 
 

4 xeebis foTlebi 
 

200 
 

5 totebi xeebze 
 

400-600 
 

6 calke mdgari xeebi 
 

2000 
 

7 telegrafis boZebi 
 

1000 
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 damkvirvebelsa da sagans Soris S 
manZils gansazRvraven proporciidan: 

s
ab

S
AB

= , saidanac     S = 
ab

sAB.
 

Cven SemTxvevaSi ==
02,0

50,0.20S 500 m.  

obieqtze mimarTulebasAxazaven yvela agegmvis wertilze, planSetis horizon-
talrad dayenebisa da kompasiT gaori-entirebis Semdeg; planSetze daniSnul 
dgomis wertils miadeben saviziro sa-xazavs da zeda wibos mimarTaven  SerCe-
uli obieqtisken.Aamis Semdeg gaxazaven xazs saxazavis qveda nawiliT. 

Tvalzomur agegmvas iwyeben asage-gmi teritoriis rekognoscirebiT. asa- 
gegm svlebs niSnaven gzebis, kavSirgab- 
mulobis xazebisa da kargad gamoxatu-li konturebis gaswvriv qselis werti-                                

lebisa da xazebis moniSvniT. 
       gegmis sizustis Sefasebis mizniTA agegmvis 
svlebs ageben Sekruli saxiT. 
Ria adgilebSi obieqtebis agegmvas awar-moeben 
gadakveTebisa da perpendikulare- 
bis, xolo svlebis axlo adgilebSi       

sagdulebis (svlis gadamkveTi gzebi, nax.V. 34. manZilis 

gansazRvra              sazRvrebi da sxva xazovani 
obieqtebi) 
xazovani zomebis mixedviT               xerxiT. pirvel wertilze agegmvis Sesru- 
                                         lebisas mimarTulebas gaxazaven svlis                                                          
meore wertilisaken da akeTeben gadakveTebs svlis gayolebaze mdebare yvela 
saWiro obieqtebis mimarTulebiT. meore wertilamde manZilis gansazRvris 
Semdeg gadazomaven mis Sesabamis sigrZes planSetze, cirkul-mzomis saSua-
lebiT, masStabSi; akeTeben gadakveTebs imave obieqtebze meore wertilidanac da 
Rebuloben xazebis gadakveTebze maT mdebareobas. Tvalzomuri agegmvis sxva-
dasxva xerxebis gamoyenebiT agegmaven mxedvelobiis areSi myof yvela 
aucilebel obieqts da gamoxazaven gegmas. Tu Tvalzomuri agegmva iTvalis-
winebs reliefis agegmvasac, maSin gegmeze winaswar daaqvT misi maxasiaTebeli 
wertilebi da gansazRvraven adgilis daxris kuTxeebs eklimetriT an fardobiT 
simaRleebs barometriT. Semdeg obieqtebis agegmvis Tanadroulad Caixazaven 

reliefs horizontalebiT.ACaniSvnis xerxiT (pirobiTi gamosaxviT) daaqvT 
orientiris mniSvnelobis mqone reliefis elementebi.MmagaliTad, mwvervals 
gamosaxaven misi formis Semomxazavi erTi horizontaliT, wyalgamyofs _ misi 
mimarTulebis maCvenebeli xaziT. agegmva warmoebs marSrutebad, rogorc 
adgilis zolis, ise mniSvnelovani farTobebis  agegmvisas. 

Uubnis Semovlas amTavreben sawyis wertilze.Bbolo svlis xazis 
gansazRvruli mimarTulebis 
planSetze gaxazvisas SesaZ-
lebelia pirveli wertili 
grafikulad ar daemTxves 
mis sawyis mdebareobas. am 
SeuTavseblobas svlis Seub-
meloba ewodeba. Tu igi ar 
aRemateba svlis sigrZis 1:50 
– ze met sidides, mas ugul-
vebelyofen. winaaRmdeg SemT-
xvevaSi paraleluri xazebis 
xerxiT SeyavT planSetze sa-
dgurebis mdebareobaSi Ses- 

worebebi (ix. §V.6.2). 

8 calke mdgari  
mcire zomis saxli 
 

5000 
 

9 qarxnis milebi 6000 
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Sesabamis sadgurebSi agegmil obieqtebsac aseve gadaadgileben 
paraleluri xazebis gaswvriv, magram ukve           nax. V. 35. Tvalzomuri agegmvis 

planSeti                „TvaldaTval“ (nax. V.35). 
 

V.6.4. Selfis topografiuli agegmva 

 
Selfis topografiuli agegmvis Taviseburebas pirvel rigSi asagegmi teri-

toriis wylis feniT dafarva ganapirobebs, rac SeuZlebels xdis agegmvis Cveu-
lebrivi meTodebis gamoyenebas. amasTan, wylis fenaSi sinaTlis talRebis 
SeRweva SezRudulia, xolo radio talRebi saerTod ver aRweven mis siRrmeSi, 
rac arTulebs siRrmeTa gazomvebs. 

Selfis agegmvisas asruleben samuSaoTa kompleqss: sayrdeni geodeziuri 
qselis Seqmna, donebrivi dakvirvebebi, fskeris zedapiris agegmva.Aasagegm 
qselSi CarTuli wertilebis koordinatebs gansazRvraven agegmvis procesSi. 
amasTan, asruleben wylis zedapiris calkeuli wertilebis gegmiuri mdgomareo-

bis gansazRvras da maTgan siRrmeebis gazomvas myisieri (muSa) donebrivi 
zedapiris mimarT. wertilTa mdgomareoba ganisazRvreba gazomvebisaTvis 
aucilebeli xelsawyoebiT momaragebuli xomaldis moZraobis mimarTulebiT 

(galsiT) (nax.V.36) 

wylis zedapirze (akvatoriaze) amgegmavi xomaldis gegmiuri koordinatebis 
gansasazRvravad gamoiyeneba radiogeodeziuri sistemebi. Selfis sanapiro 
nawilis agegmvisas dasaSvebia sxvadasxva tipis Teodolitebis gamoyeneba. aseTi 
samuSaoebis Sesrulebisas nayofieri da efeqturia eleqtronuli taqeometrebiT 
sargebloba. gemebze Tanamgzavruli navigaciis sistemebis ,,GPS”-is 
mravalarxiani mimRebebis dayeneba kidev ufro efeqturs xdis misi mdebareobis 
dafiqsirebas realuri drois reJimSi, koordinatebis Sesaxeb informaciis 

magnitur matareblebze (disketebze) CaweriT. siRrmeebis gansazRvra xdeba 

hidro-statikuri xelsawyoebis (eqolotebis) (nax. V.37) da xelis lotebiT.             
Selfis agegmvisas sawyis geodeziur safuZvlad SeiZleba gamoviyenoT 

saxelmwifo geodeziuri Tanamgzavruli qselis I klasis punqtebi, aucileb-
lobis SemTxvevaSi SeiZleba fundamentaluri astronomo-geodeziuri qselis 
(fagq) da maRali sizustis geodeziuri qselis punqtebis (msgq) gamoyeneba. 

uSualod agegmviTi samuSaoebis warmoebisasGgegmiur safuZvelad SeiZleba 
gamoyenebul iqnas:  

1) saxelmwifo geodeziuri qselis, maT Soris Tanamgzavrulis, punqtebi; 
2) sayrdeni geodeziuri qselis punqtebi xmeleTze da zRvis sanavigacio 

aRWurvilobaTa stacionarul saSualebebze;    
3) asagegmi qselis specialurad Seqmnili punqtebi xmeleTze da 

akvatoriaze.   
samuSaoebis raionSiGglobaluri pozicionirebis sistemis (GPS) sabaziso 

sadgurebis koordinatebi unda ganisazRvros rogorc saxelmwifo, ise msoflio 

geodeziuri (WGS-84 – geocentruli saTanamgzavro navigaciuri sistemis)) qselis 

punqtebTan mimarTebiT. WGS-84 sistemiT sargeblobisas gamoyeneba GPS-sis 
msoflio qselis mudmivmoqmedi sadgurebis safuZvelze geodinamikisaTvis 
dazustebuli koordinatebi _ saTvalTvalo sadgurebi IGS (International GPS Service 
for Geodynamics).  

gaxSirebis geodeziuri qselis punqtebad da agegmvis safuZvlis werti-
lebad SeiZleba gamoviyenoT: sanapiro zolSi da wyalze geodeziuri niSnebiT 
damagrebuli sayrdeni wertilebis qseli, zRvebis navigaciuri mowyobis 
saSualebebi; saTanamgzavro geodeziuri gansazRvris punqtebi; fskerze 
ximinjebis an ubralo piramidebis saxiT dayenebuli sazRvao geodeziuri 

niSnebi; akvatoriaSi nebismier myar safuZvelze (saburR koSkurebze, calkeul 
skalebze da sxv.) damagrebuli centrebi. wertilebis damagrebis adgilebi ise 
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unda iyos SerCeuli (wyalmarCxi, calkeuli skalebi da sxva), romlebzec 
SesaZlebelia wylis donis dasafiqsirebeli xelsawyoebis dayeneba, romelTa 
monacemebis safuZvelze dadgenili mniSvnelobebidan xdeba fskeris niSnulebis 
aTvla. 

agegmvis safuZvlis punqtebis gegmiuri mdebareobis gansazRvris saSualo 

kvadratuli cdomileba saxelmwifo geodeziuri (Tanamgzavruli) qselis 

punqtebis miamarT ar unda aRematebodes:  
1:10000 da ufro wvrili masStabis rukebis agegmvisas 0,2 m; 
1:5000 da ufro msxvili masStabis gegmebis agegmvisas 0,2 sm. 
Selfis agegmvis sazRvao sainJinro-geodeziuri da sainJinro-

hidrologiuri samuSaoebis simaRlur safuZvels warmoadgens saxelmwifo 
saniveliro qselis punqtebi, saxelmwifoSi miRebul simaRlur sistemaSi: 

•saxelmwifo saniveliro qselis reperebi da markebi; 

•donebrivi saguSagoebis reperebi da dakvirvebebis wertilebi, romlebic 
mibmulia saxelmwifo saniveliro qselTan geometriuli nivelirebis meTodiT.  

Selfis Aagegmvis samuSaoebSi Sedis: fskeris reliefis, wyalqveSa da 

wyalzeda situaciis, fskeruli danaleqebisa (gruntebis) da mcenareulobis 
agegmva siRrmuli gazomvebis meTodiT. gazomvebis sixSire damokidebulia 
xelsawyoebze, wyalqveSa reliefis xasiaTze da agegmvis masStabze. Tu 
xelsawyos fskeris profilis registrireba xomaldis moZraobis mimarTulebiT  

 

                                            g 

  
 

nax. V. 36. galsebis saxeebi. a - ganivi, b – iribi, g - grZivi  
 

uwyvetad SeuZlia, maSin iniSneba mxolod galsebs Sorisi manZilebi. xelis 
lotis gamoyenebisas wertilebs Soris manZilebsac galsebis mimarTulebiT 
niSnaven. sayrdeni wertilebisa da urTierT ganlagebis mixedviT galsebi 
SeiZleba iyos: ganivi, iribi da grZivi (nax. V.38) xomaldis moZraobis procesSi, 

drois miaxloebiT tol monakveTebSi (ise, rom rukaze wertilebs Soris 
manZili 4 sm-s ar aRematebodes), gansazRvraven mis koordinatebs. drois es 

momentebi eqogramebSic∗ aRiniSneba. 
eqolotis moqmedebis principi (nax. V.38) dafuZnebulia A wertilze 

dayenebuli bgeris gamomsxiveblidan fskeris mimarTulebiT gaSvebuli talRis  

 H= )2

2
L−


 ⋅∨ θ
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nax. V. 37. portatiuli      

eqoloti ,,Язь"                              nax. V. 38. eqolotis 
                                         moqmedebis principi 

arekvlis Semdeg BB wertilze dayenebuli mimRebis mier dafiqsirebamde gasuli                                                 
 

drois gazomvaze. siRrmis mniSvnelobas Rebuloben formuliT:  

                                                                     H= )2

2
L−


 ⋅∨ θ

 

sadac v bgeris gavrcelebis siCqarea wyalSi (miaxloebiT 1500 m/wm) θ  - dro signalis 

gagzavnasa da miRebas Soris. vθ =AC+BC, L-gamomsxivebelsa da mimRebs Soris manZilis 
naxevari.  
eqograma∗ - akustikuri xelsawyos monacemebiT fskeris Canawerebi 

 
fskeris simaRluri niSnulebis gansazRvris saSualo cdomilebebi, 

romelic moicavs gazomvebis cdomilebaTa da siRrmeebis miRebul sistemaSi 
moyvanas, ar unda aRematebodes: 

0,2 m 5 m-mde siRrmisas; 
0,3 m 5-dan 30 m-mde siRrmisas; 
siRrmis 1% 30 m-ze meti siRrmisas. 
saWiro sizustis uzrunvelsayofad gazomviTi samuSaoebis Catarebisas 

aucilebelia: 

•donebrivi dakvirvebebi; 
•sakontrolo gazomvebi agegmvis galsebis marTobuli galsebis gatarebis 

gziT, romelic SemTxveviTi cdomilebaTa Sefasebisa da analizisaTvis 
gamoiyeneba. ZiriTadi da sakontrolo galsebis gadakveTis adgilebSi siRrmeebs 
Soris sxvaoba ar unda aRematebodes sakontrolo galsebis ricxvis 25%. 

siRrmul gazomvebs asruleben akvatoriis topografiuli agegmvis Semdeg 
saxeebTan SexamebiT: 

1) fskeris reliefis, gruntebisa da wyalqveSa obieqtebis hidrolokaciuri 
agegmva; 

2) wyalmarCxi adgilebis fskeris reliefis aerofotoagegmva; 
3) wyalsayvinTo gamokvlevebi fskeruli danaleqebisa da mcenareulobis 

asagegmad; 
4) gruntmompovebeli xelsawyoTi gruntis niSnebis aReba; 
5) wyalqveSa fotografireba. 

 
§V.7. Aadgilmdebareobis fototopografiuli agegmva 

 
V.7.1. fototopografiuli samuSaoebis meTodebi 

 

Ffototopografia samuSaoTa kompleqsis (adgilmdebareobis fotografi-
reba savele geodeziuri da kameraluri fotogrammetriuli* samuSaoebi) 
Sedegad miRebuli masalebis gamoyenebiT topografiuli rukebis, gegmebisa da 

adgilmdebareobis cifruli modelebis (acm) Seqmnis meTodebisa da xerxebis 
Semswavleli disciplinaa. adgilmdebareobis fotografireba SeiZleba 
Sesruldes, rogorc dedamiwis zedapiris wertilebidan - ise safreni apara-
tebidan. amasTan dakavSirebiT agegmvis es saxe or jgufad iyofa - aero da 

miwiszeda fototopografiul (fotoTeodolitur) agegmvad.  
Aaerofototopografiuli agegmva didi teritoriebis saxelmwifo karto-

grafirebis ZiriTadi meTodia da sxva saxis agegmvebTan SedarebiT yvelaze 
srulyofilad pasuxobs Tanamedrove moTxovnebs da farTo gamoyeneba pova 
rogorc topogeodeziur warmoebaSi, ise geografiuli da hidrologiuri kvleva 
Ziebisas, geologiaSi, miwaT- da satyeomowyobis samuSaoebis Catarebisas, samSe-
neblo saqmeSi. 
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aerofototopografiuli agegmvisas sruldeba samuSaoTa kompleqsi: 
aerofotogadaReba, topografo-geodeziuri da fotogrammetriuli samuSaoebi. 
fotogrammetria Seiswavlis fotosuraTebis daxmarebiT sagnebis zomebis, 
formisa da sivrcobrivi mdebareobis gansazRvris meTodebs. 

mTiani raionebis mcire zomis ubnebis kartografireba mizanSewonilia 
miwiszeda fototopografiuli meTodiT.Mmiwiszeda agegmvis es xerxi gamoiyeneba 
agreTve myinvarebis moZraobisa da mewyruli movlenebis Seswavlisas, sxvadasxva 
saxis sainJinro amocanebis gadawyvetisas. 

safreni aparatis simaRlis mixedviT ganasxvaveben: 
1. 200 km-mde simaRlis aerokosmosuri agegmva. Sesruleba xdeba 

kosmosidan, dedamiwis xelovnuri Tanamgzavrebis daxmarebiT, umaRlesi 
gaxsnadobis unaris mqone zegrZelfokusiani afa-s gamoyenebiT, optikuri RerZis 
TiTqmis marTobul mdgomareobisas. 

2. 2 km simaRlemde aerofotogadaReba. asruleben am miznisaTvis 
specialurad mowyobili sxvadasxva konstrukciis afa-Ti da aeronavigaciuri 
xelsawyoebiT, TviTmfrinavidan an Sveulmfrenidan. Sveuli xazidan optikuri 

RerZis gadaxra dasaSvebia ara umetes a ≤3  . 

3. 200 m. simaRlemde msxvilmasStabiani aerofotogadaReba xorcieldeba 

mokle-fokusiani afa-Ti aRWurvili, dabal simaRleze mfrinavi safreni 

aparatebidan – motodeltaplanebidan. Sveuli xazidan optikuri RerZis gadaxra 

dasaSvebia ara umetes a ≤10  .  
rac ufro maRalia fotografrebis simaRle, afa-s optikuri RerZis miT 

ufro naklebi gadaxraa dasaSvebi Sveuli xazidan da kameris miT ufro grZel-
fokusiani obieqtivebi gamoiyeneba. 

afa-s optikuri RerZis mdebareobis mixedviT ganasxvaveben: 
gegmiur aerofotogadaRebas, romlis drosac afa-s optikuri RerZi praq-

tikulad Sveul mdgomareobaSi imyofeba.Yam saxis aerofotogadaRebam yvelaze 
meti gavrceleba pova saZiebo samuSaoebis praqtikaSi, radganac uzrunvelyofs 
reliefze, situaciasa da adgilmdebareobis sxva Taviseburebebze yvelaze meti 
informaciis miiRebas.  

perspeqtiuli aerogadaRebis Sesruleba xdeba afa-s optikuri RerZis 

daxril mdgomareobidan da gamoiyeneba haeridan gamokvlevebis procesSi, 
gegmiuri aero-fotogadaRebis haeridan deSifrirebisas.Ggarda amisa saproeqto 
da saZiebo samuSaoebisas, landSafturi dagegmarebisa da sxvadasxva saxis 
ekologiuri amocanebis gadawyvetisas. 

afa-s Kkonstruqciuli Taviseburebebis mixedviT:  
kadruli aerogadaReba.Ffotofiris eqsponireba xdeba Camketis saSuale-

biT, romelic ixsneba drois gansazRvrul monakveTebSi, gansazRvruli zomis 

calkeuli kadrebis (aerosuraTebis) seriis miRebiT (nax.V.39, a).  

 
nax. V. 39. sxvadasxva aerofotoaparatiT gamosaxulebis agebis sqema: 
a-kadruli; b-nakveTuriani; g-panoramuli. 1 – adgilmdebareobis gamosaxuleba; 2 

– fotofiri; 3 – nakveTuri; 4 - obieqtivi 
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fotogrammetria-(berZ. fhotos-sinaTle,  gramma – Cawera, gamosaxuleba, metron-zoma) _ 
mecnierul-teqnikuri disciplina, romelic Seiswavlis obieqtebis zomebisa da formebis 
gansazRvras aerosuraTebze maTi gamosaxulebis mixedviT. 

 
afa-s Camketis gaRebis intervalis daniSvna xdeba safreni aparatis 

frenis simaRlisa da siCqaris mixedviT, aerosuraTebis ara nakleb 60% grZivi 
da 20-dan  60%  ganivi gadafarvis uzrunvelyofis pirobiT.  

aerosuraTebis gadafarva _ esaa mezobeli suraTebis is nawilebi 
romlebzec gamosaxulia afa-s mdebareobis sxvadasxva wertilebidan gadaRe-

buli erTi da igive adgili (nax. V.40).  

 
    nax. V. 40. aerosuraTebis grZivi (a) ganivi (b) da ormagi (grZivi da ganivi) 

urTierTgadafarvvebi. G gadafarvis zonebi xp -O ormagi, xp⋅
_sammagi, yp _ganivi. 

I, II _ marSrutebi  
 nakveTuriani aerogadaRebis dros uwyvetad gadaadgilebadi fotofiris 

eqsponireba xdeba specialuri afa-s obieqtivSi fokalur sibrtyeze mdebare da 

frenis mimarTulebis marTobuli mudmivad Ria nkveTuridan (nax. V.39, b). foto-
firis eqspoziciis regulirebas axdenen nakveTuris sifarTis cvlilebiTa da 
diafragmirebiT.Aamgvarad nakveTuris aerofotosuraTi Rebulobs marSrutis 
gaswvriv uwyveti fotofiris saxes, romelSic grZivi mimarTulebiT warmoiSoba 
orTogonaluri, xolo ganivad - centraluri proeqciebi. fotofiris gada-
adgilebis siCqaris dayeneba xdeba frenis siCqarisa da simaRlis  mixedviT.  

panoramuli aerogadaReba, romlis drosac fotofiris eqsponireba xdeba 
specialuri afa - s optikuri sistemis elementebis frenis mimarTulebiT gardi-

gardmo moZraobiT (nax. V.39, d). amasTan miiReba marTkuTxa aerosuraTebi xedvis 
velis didi ganivi kuTxiTa da gadaRebis mTliani velis maRali gamosaxulebiTi 
TvisebebiT. 

Ggamoyenebuli informaciis matareblebis mixedviT: aerofotogadaReba 
sruldeba Sav-TeTr, ferad samfenovan da ferad orfenovan-speqtrozonalur 
fotofirze. 

Eeleqtronuli aerogadaReba sruldeba specialuri satelevizio an mas-
kanirebeli kamerebis meSveobiT, informaciis magnitur matareblebze CaweriT.Ees 
aris xarisxobrivad axali nabiji stereofotogrammetriis ganviTarebaSi. 
eleqtronuli aerosuraTebis gaxsnadobis unari praqtikulad TiTqmis 
gautolda aerofotogadaRebisas. adgilmdebareobaze miRebuli informacia 
uSualod SeyavT kompiuteris maxsovrobaSi da awarmoeben stereowyvilebis 
analitikur stereofotogrammetriuli damuSavebas ZviradRirebuli da 
deficituri stereofotogrammetriuli xelsawyoebis gamoyenebis gareSe, rac 
eleqtronul aerogadaRebas xdis erT-erT yvelaze  perspeqtiuls. 

Eeleqtromagnituri talRebis sxvadasxva zonebis  gamoyenebis mixedviT: 
Sav-TeTri aerogadaReba sruldeba Sav-TeTr firze da saSualebas 

iZleva miviRoT sakmarisi informacia reliefisa da adgilmdebareobis 
konturebze.A simartivis, xelmisawvdomobisa da siiafis gamo man farTo 
gavrceleba pova aeroagegmvebis praqtikaSi. 
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ferad samfenovan firze SesrulebuliFferadi aerogadaReba obieqtebs 
gadascems Seferilobas bunebriv ferebSi.Yvelaze xSirad misi gamoyeneba xdeba 
msxvili dasaxlebuli punqtebis raionebSi, teritoriebze, gzaTa ganviTarebuli 
qseliT, mcirekontrastuli da wvrili obieqtebis simravliT, rTuli 
geologiuri agebulebis mqone udabno da mTian raionebSi. 

speqtrozonaluri aerofotogadaReba ferad orfenovan fotofirze 

(erTi feris gamosaxulebisaTvis speqtris xilvadi nawilisaTvis da speqtris 
araxilvadi informaciisaTvis), gadascems obieqtebis Seferilobas pirobiT 
ferebSi. radganac aseTi gadaReba mgrZnobiarea obieqtebis Seferilobis sul 
mcire cvlilebaze, misi gamoiyeneba efeqturia sxvadasxva mcenareul safarian 
raionebSi, gruntebis Semadgenlobis, tenianobisa da tipebis gansazRvrisaTvis, 
bunebriv mcenareul safarTan maTi kavSiris gamoyenebiT.  

speqtrozonalur aerofotogadaRebas iyeneben saZiebo samuSaoebis 
raionebis niadaggruntis, hidrogeologiuri pirobebis SefasebisaTvis, 
topografiul safuZvelze miwisa da satyeo savargulebis sazRvrebisa da 
tipebis dasatanad.  

Mmravalzonalur aerofotogadaRebas awarmoeben ramdenime gaerTianebul 
da sinqronulad momuSave aerofotokameris gamoyenebiT, fotofirebis 
gansxvavebuli kombinaciiT.Ggamoiyeneba rTuli sainJinro-geologiuri pirobebis 
raionebSi, adgilmdebareobis mewyrul da kastrul ubnebze, gamozidvis konu-
sebzeDda sxva. 

infrawiTeli (siTburi) aerofotogadaReba, specialuri Sav-TeTri an 
feradi xelsawyoebis _ siTbovizorebis gamoyenebiT. gamoiyeneba eleqtro-
magnituri talRebis speqtris infrawiTeli monakveTi. 

infrawiTeli aerofotogadaReba gamoiyeneba gadatenianebuli gruntebis 
raionebSi, mudmivi gamyinvarebis adgilebSi, daWaobebul, damewyril raionebsa 
da gruntis wylebis gamosvlis ubnebze.  

radiolokaciuri aerofotogadaReba, romlis mimdinareobisas 
gamosaxulebas Rebuloben adgilmdebareobidan areklili da informaciis 
magnitur matareblebze Cawerili eleqtromagnituri talRebis meSveobiT. maTi 
aseTnairi aerofotogadaRebis warmoeba SeiZleba rogorc dRisiT, ise RamiTac 
da praqtikulad araa damokidebuli adgilis meteorologiur pirobebze. 

samuSaoTa warmoebis mixedviT: 
marSrutuli aerofotogadaRebisas iReben gansazRvruli mimarTulebis 

gaswvriv SedarebiT viwro zols da Rebuloben marto grZivi gadafarvis mqone 

aerosuraTebisagan Semdgar erT marSruts (nax. V41, a).  
farTobuli (mravalmarSrutuli) aerofotogadaReba (nax.V.741, b) 

dReisaTvis agegmvis ZiriTadi saxea, romlis drosac Rebuloben paralelur 
marSrutebad warmodgenili fotografirebis masalebs, romelTac aqvT 
aerosuraTebis rogorc grZivi ise ganivi urTierTgadafarvebi. adgilmdeba- 
reobis agegmvisas marSrutebi mimarTulia dasavleTidan aRmosavleTisaken da 
piriqiT.Aadgilis fotografireba xdeba iseTi intervalebiT, rom aerosuraTebi 
nawilobriv gadafaraven erTmaneTs da yovel momdevno fotosuraTze 
nawilobriv gamoisaxeba wina fotosuraTze gamosaxuli teritoria. erT 

marSrutze ori mezobeli suraTis gadafarebas grZivi gadafarva ewodeba (p x )  
da suraTis zomis 60%-ze naklebi ar unda iyos. marSrutebs Soris manZilebi 
ise unda dadgindes, rom mezobeli marSrutis suraTebs Sorisac miviRoT 

gadafarva, romelsac ganiv gadafarvas ( yp ) uwodeben. 
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Nax. V. 41.  aerogadaRebis saxeebi 
a – marSrutuli; b – farTobuli (mravalmarSrutuli) 

 
  suraTebis miRebis, daamuSavebisa da Sesaqmneli produqciis xasiaTis mixedviT 
ganasxvaveben agegmvis Semdeg saxeebs: 

1. kombinirebuli agegmva; 
2. stereotopografiuli agegmva; 
3. miwiszeda fototopografiuli agegmva. 

 
V.7.2. kombinirebuli  agegmva 

 
kombinirebuli aerofotogadaReba aerogadaRebisa da miwiszeda 

topografiuli agegmvis Sexamebaa da gamoiyeneba sustad gamoxatuli reliefis 
mqone raionebSi. rukis konturuli nawilis misaRebad gamoiyeneben erTeul 
aerosuraTebs, xolo reliefs fotogegmaze gamosaxaven miwiszeda topo-
grafiuli agegmvis masalebis damuSavebis gziT. 

 agegmvis aseTi saxis upiratesoba ganpirobebulia samuSaoebis didi 
nawilis kame-ralur pirobebSi Sesrulebis SesaZleblobiT. savele samuSaoebis 
moculoba minimumamdea dayvanili da maTi Sesruleba gaadvilebulia 

fotogegmis gamoyenebiT 
 
samuSaoTa warmoeba mimdi-nareobs Semdegi 
Tanmimdev-robiT: 1) aerofotogadaRe-ba; 2) 
aerosuraTebis gegmi-ursimaRluri mibma; 3) 
sayr-deni qselis fotogrammet-riuli 
gasworeba; 4) foto-gegmis damzadeba; 5) ageg-

mvis simaRluri safuZvlis   
Seqmna da fotogegmaze re-  
liefis agegmva; 6) fotogeg-                                                                       
   
nax. V. 42. aerosuraTis 
centraluri proeqcia a – 
hori        gegmuri 
suraTebis misa-      
zontaluri aerosuraTis 
sqema; b – aerosuraTis        
Rebad afa-s optikuri 

RerZis                                                                                                              
koordinatebis RerZi                              .                                                                                      

gadaxra ar unda aRematebodes 3°. specialuri girostabilizatorebis gamoyeneba 

am monacemis 15-30′-mde  dayvanis saSualebas iZleva. maTi gamoyenebiT miRebuli 
aerofotosuraTebi pirobiTad SeiZleba CavTvaloT horizontalurad, rac maTze 
gazomvebis sakmao sizustiT Catarebis saSualebas iZleva. topografiuli rukis 
Sesaqmnelad gamosayenebeli aerosuraTi warmoadgens adgilmdebareobis 

centralur proe-qcias (nax.V.42, a), romelSic dedamiwis wertilebidan sxivebi 

proeqciis S centrze gavlis Semdeg suraTis sibrtyeze qmnian maT proeqcias. 
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aerosuraTze gamosaxuleba adgilmdebareobis msgavsi iqneba, xolo masStabi mis 
yvela nawilSi mudmivia da toli iqneba aerofotokameris fokusuri manZilis 

Sefardebisa fotografirebis simaRlesTan 
H
f

m
=

1
.             

 
         perspeqtiuli suraTis masStabi SesamCnevad icvleba optikuri RerZis 
gadaxrisas. adgilis ganapiras mdebare xazebs aqvT ufro wvrili masStabi 
vidre proeqciis S centrTan axlos mdebareebs. reliefis uswormasworobisa da 
aerosuraTis daxris kuTxis gamo miRebul suraTze masStabis mudmivoba 
daculi araa.Aamitom aseTi saxiT miRebuli gamosaxuleba gegmas ar 
warmoadgens. aerosuraTis sibrtyis perpendikularuli OSo sxivs mTavari sxivi 
(afa-s optikuri RerZi) ewodeba, xolo  OSo perpendikularis fuZes (o wertils) 
aerosuraTis mTavari wertili. is mdebareobs aerosuraTis sapirispiro 

sakoordinato niSnebis SemaerTebeli xazis gadakveTaze (nax.V.42, b)  aerogamo-
saxulebis gegmur–simaRluri mibma niSnavs topografiuli rukis SeqmnisaTvis 
aucilebeli amosacnobi wertilebis gegmiuri koordinatebisa  da simaRleebis 
gansazRvras.  

gegmiuri amosacnobi konkretuli wertilia, romelic SerCeulia 
adgilze da amocnobadia aerosuraTze. aseTi wertilebisaTvis geodeziuri 
gazomvebis Sedegad gansazRvrulia gegmiuri koordinatebi X da Y. am process 
aerosuraTebis mibma ewodeba. rukis simaRluri safuZvlis Sesqmnelad 
aucilebelia masze cnobili simaRleebis mqone wertilebis arseboba romelTa 
niSnulebis dadgenasa da aerosuraTze maT amocnobas aerofotosuraTebis 
simaRluri mibma ewodeba.                          

dReisaTvis awarmoeben aerofotosuraTebis ganmxoloebul gegmiur 
mibmas – amocnobad wertilebs irCeven yovel me-6 me-7 aerosuraTze, xolo 
danarCenebisaTvs gegmiuri fotogrammetriuli gaxSirebis gziT kameralur 
pirobebSi.Aamocnobadi wertilebis sixSire damokidebulia rukis masStabze da 
gaxSirebis fotogrammetriul meTodze.  

Aamocnobad wertilebs aproeqteben ganivi gadafarvis SuaSi ise, rom 
yoveli aseTi wertili aRmoCndes orive marSrutis rac SeiZleba met aero-
suraTze.Aadgilze sakmarisi amocnobadi wertilebis uqonlobis SemTxvevaSi 
fotogadaRebis win xdeba sayrdeni wertilebis markireba _ aRniSnva sxvadasxva 
geometriuli figurebiT. 

aerofotosuraTebis mibma xdeba pirdapiri, Sebrunebuli da kombini-
rebuli gadakveTebiT; SesaZlebelia polaruli meTodis, xolo daxurul 
adgilebSi Teodolituri svlebis gamoyenebac. simaRleebis gansazRvra xdeba 
geometriuli nivelirebiT, Tu reliefis kveTa 0,5 da 1,0 metria, xolo reliefis 
2,5 da 5,0 m kveTisas dasaSvebia trigonometriuli nivelireba. 

sayrdeni qselis fotogrammetriuli gaxSireba aerosuraTebis 
daxmarebiT gegmiuri safuZvlis gaxSirebis kameraluri meTodia da 
fototriangulacia ewodeba. rukebis kombinirebuli xerxiT Sqmnisas asruleben 
gegmiur anu sibrtyul fototriangulacias. 

Ggegmiuri aerosuraTebis gamoyenebiT topografiuli rukebis Seqmnisas 
aucilebelia daxrili suraTebis gardaqmna horizontalur suraTebad. 
damaxinjebis gasworebis erT-erTi xerxia aerosuraTebis transformireba. 

Eeqspediciur pirobebSi gamoiyeneba grafikuli transformaciis meTodi, 
romelic ar saWiroebs rTul xelsawyoebs. misi Sesruleba xdeba sayrdeni 
wertilebis mimarT da Sedegad Rebuloben rukis ubnis naxazs sufTa 
safuZvelze, an ukve arsebuli rukis Sevsebis saxiT. 

Aerofotogeodeziur warmoebaSi farTo gamoyeneba pova aerosuraTebis 
transformirebis fotomeqanikurma xerxma, romlis drosac gamoiyeneba xelsawyo 
_ fototransformatori, romelzec aerosuraTebis transformirebuli gamo-
saxuleba aigeba fotoqaxaldze. aerosuraTebis transformirebisas xelsawyos 
muSa moZraobebiT aRweven kasetaSi moTavsebul negativze naCxvleti 
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transformirebuli wertilebis SeTavsebas fototransformatoris ekranze 
moTavsebul planSetze mocemuli masStabiT datanil igive wertilebTan.    

fotomeqanikuri xerxi gamoiyeneba saSualo da msxvilmasStabiani foto-
gegmebis Sesaqmnelad adgilebSi sustad gamosaxuli reliefiT, radganac 
transformirebul aerosuraTebze rCeba adgilis reliefis gavleniT 
warmoSobili damaxinjebani. reliefis gavlenis mosaxsnelad gamoiyeneba 
specialuri teqnologia _ transformireba zonebis mixedviT, romelic am 
gavlenis Sesustebis saSualebas iZleva.  

bolo dros gamoyeneba pova agreTve aerosuraTebis transformirebis 
analitikurma xerxma, romlis drosac suraTebze gazomili wertilebis 
koordinatebs e.g.m.-is daxmarebiT gardaqmnian adgilmdebareobis wertilebis 
koordinatebad. 

Ffotogegmebis montaJisas transformirebul aerosuraTebs Tanmimdevro-
biT aerTeben transformirebuli wertilebis mixedviT, erT saerTo safuZvelze, 
Sesabamisi masStabis trapeciis sazRvrebSi.Ffotogegmebs amontaJeben mkvriv 

safuZvelze (fanera, alumini), romelzec datanilia sakoordinato bade, CarCo 
da sayrdeni wertilebi. maTze SeTavsebiT xdeba suraTebis dawyoba marSrutebis 
mixedviT. gadaxra ar unda aRematebodes 0,4 mm-s. erTdroulad xdeba konturebis 
SeerTebis Semowmeba. grZivi gadafarvis zonebSi gadaxra ar unda aRematebodes 
0,7 mm-s. 

simaRluri agegmvis safuZvlis Seqmna da reliefis agegmva fotogegmebze. 
simaRluri agegmvis safuZveli aucilebelia xelsawyos dgomis wertilis 
simaRlis gansasazRvravad. Mmisi Seqmna xdeba ZiriTadi da agegmvis simaRluri 
svlebis gatarebis gziT.  

reliefis 0,25, 0,5 da 1,0 m kveTisas ZiriTadi simaRluri svlebi I_IV 
klasis saxelmwifo nivelirebis qselis wertilebze dayrdnobili teqnikuri 
nivelirebiT unda daigos. svlis sigrZeebi ar unda aRematebodes Sesabamisad 2, 
8, 10 km-s. reliefis 2,5 da 5,0m kveTiT agegmvisas ZiriTadad akeTeben Sesabamisad 
6 da 12 km sigrZis trigonometriuli nivelirebis simaRlur svlebs. dasaSvebia 
maTi dageba sistemebis saxiT, romlebic qmnian sakvanZo wertilebsa da Sekrul 
poligonebs. 

Aasagegmi wertilebis simaRleebs gansazRvraven ZiriTadi simaRluri 
svlebis wertilebs Soris agegmvis svlebis dagebis gziT.Aasagegmi wertilebis 
simaRleebis zRvruli cdomilebebi ar unda aRematebodes  reliefis kveTis 1/5. 

ZiriTadi da agegmvis simaRluri svlebis wertilebis mddebareobas 
uCveneben topografiuli agegmvis Jurnalis sqemaze. simaRluri svlebis 
gawonasworeba xdeba sakvanZo wertilebis meTodiT an calkeul poligonebad, 
0,01 m sizustiT.  

simaRluri qselis gawonasworebis Semdeg xdeba simaRleebis kalkis 
Sedgena. masze daaqvT gegmiuri da simaRluri svlebis yvela wertili. mric-
xvelSi maTi saxelwodebis an nomris CvenebiT. mniSvnelSi niSnis centris niSnu-

liT (wiTeli tuSiT), miwis zedapiris niSnuli 0,1 m sizustiT (Savi tuSiT). 
simaRluri svlebis wertilebi fotogegmaze, rogorc wesi, amocnobili 

unda iqnas. maTi daniSnva umjobesia kargad SesamCnev da advilad amosacnob 
konturebze, an iseT adgilebze, sadac es wertilebi advilad SeiZleba 
davitanoT fotogegmaze ,,sagdulebis meTodiT“, uaxloesi konturebidan 
gazomvebi an geodeziuri safuZvlis wertilebidan Sebrunebuli gadakveTebiT. 

reliefis agegmva ZiriTadad menzuliT xdeba.Ffotogegmis adgilze 
orientireba ki kargad amocnobadi konturuli wertilebis mixedviT. 

konturis romelime wertilze dayenebuli planSetis gaorientireba 
SeiZleba fotogegmaze arsebuli da adgilze dakvirvebadi nebismieri sxva 
sakonturo wertilis mimarT.Ffotogegmaze hidrografiuli qselisa da 
reliefis iseTi elementebis arseboba, rogoricaa xramis napirebi aumjobesebs 
gamoxazvis xarisxs da amcirebs sapiketo wertilebis aucilebel raodenobas. 
piketebis niSnulebs gansazRvraven ZiriTadi da agegmvis svlebis 
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wertilebidan.Ddablob adgilebSi kipregelis 
horizontaluri sxiviT, an mis gverdiT 
dayenebuli niveliriT. 

Ppiketamde manZils gansazRvraven 

manZilmzomiT an fotogegmis mixedviT (Tu is 
konturis wertils uTavsdeba). Tu sapiketo 
wertili SeTavsebulia raime dakvirvebad 
konturTan, maSin misi niSnuli SeiZleba 
ganvsazRvroT lartyis gareSec. amisaTvis 
vertikalur kuTxes zomaven manZilmzomis konturze uSualod damiznebiT, xolo 
manZils - fotogegmis mixedviT. adgilmdebareobis reliefs fotogegmaze 

gamosaxaven horizontalebiTa da pirobiTi niSnebiT (Rartafi, warba). amisaTvis 
gansazRvraven ferdobebis gadaRunvebis maxasiaTebel wertilebze ganTavsebuli 
piketebis niSnulebs.  

piketebis raodenoba damokidebulia reliefis danawevrebaze da 
kveTaze.Yyvela horizontalebs gamoxazaven uSualod velze, yoveli agegmvis 
wertilze.Ggatarebuli horizontalebis siswores adareben adgilmdebareobas. 

Ddaxurul adgilas reliefs xazaven adgilis modelis stereoskopuli 

daTvalierebiT. amisaTvis gamoiyeneba savele stereoskopi (nax. V.43). 
fotogegmis deSifrireba.Aadgilmdebareobis obieqtebis aerosuraTze 

amocnobas, maTi raodenobrivi da xarisxobrivi maxasiaTeblebis dadgenasa da 
Sesabamisi pirobiTi niSnebiT aRniSnvas deSifrireba ewodeba. saWiroebis 
mixedviT deSifrireba SeiZleba iyos topografiuli, niadagis, sasoflo 
sameurneo, satyeo da a. S. topografiuli deSifrireba – moicavs hidrografiul 
qsels, dasaxlebul punqtebs, rkinigzebsa da avtosatransporto gzebs da sxva. 
deSifrirebis Sesruleba SesaZlebelia kameraluri da savele xerxebiT.M 
msxvilmasStabiani aerofotoagegmvebis dros sagnebisa da konturebis umetesoba 
SeiZleba gamovavlinoT kameralur pirobebSi, maTi gamosaxulebis mixedviT. obi-
eqtebis swori gamocnobisaTvis gamoiyeneba maTi deSifrirebis niSnebi: forma, 
zomebi, tonaloba da struqtura, obieqtisagan miRebu-li Crdili – e.w. 
deSifrirebis pirdapiri niSnebia, xoloO obieq-tebs Soris arsebul 
mravalferovan urTierT-kavSirze damyarebuls _ deSifrirebis iribi 
niSnebi ewodeba. kameraluri deSifrirebisas obieqtebis swori amocnobisaTvis 
iyeneben mocemuli adgil-mdebareobisaTvis tipiuri aerosuraTebisagan Sedge-                                          
       
nil albom-etalonebs, romlebSic amocnobadia situaciis yvelaze aucilebeli 
da dama-xasiaTebeli elementebi.                                   
    obieqtur sinamdvileSi arsebuli zogierTi         

sagnebis (patara xidebi, sagzao milebi, Webi da sxva) amocnoba aerosuraTze 
gaZnelebulia,                      xolo cifrobrivi maxasiaTeblebi,   
geografiu-li saxelwodebebi, administraciuli sazRvrebi 
da rukis sxva elementebi zogierTi saerTod           nax.  V. 43. stereoskopi 
 ar eqvemdebareba amocnobas – isini aerosuraT- 
ze saerTod ar gamoisaxebian.Aamitom kameraluri deSifrirebis Sevseba xdeba 
savele deSifrirebiT, romlis procesSi axdenen fotografiuli gamosaxulebis 
uSualo Sedarebas naturasTan. savele deSifrireba xdeba marSrutebad. 
cdiloben, rom yovelma marSrutma moicvas rac SeiZleba meti teritoria. 
marSrutebi iseT teritoriebze unda gadiodes, rom maT Seavson aerosuraTebze 
is adgilebi, sadac gamosaxulni arian is obieqtebi da maTi maxasiaTeblebi, 
romelTa deSifrireba xelsawyoebiT SeuZlebelia.  

marSrutebad deSifrirebas asruleben zolebad, romlis sifarTe tyian 
adgilebSi saSualod 250 m-ia, xolo Ria adgilebSi 500 - dan 1000 m-mde. dakvir-
vebis sadgurebsa da etalonur farTobebs irCeven umetesad tipiur adgilebSi, 
an mocemuli landSaftis deSifrirebad adgilebSi. topografiul obieqtebsa da 
fotosuraTebze maT gamosaxulebas Soris urTierTdamokidebu-lebis dadgenis 
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mizniT yoveli sadguris sazRvrebSi detalurad swavloben gamosaxulebis 
yvela struqturas.  

marSrutuli deSifrirebisas Znelad misadgom raionebSi farTo 
gamoyenebas poulobs msubuqi TviTmfrinavebidan da Sveulfrenebidan aero-
vizualuri dakvirveba.  

 
V.7.3. stereotopografiuli agegmvebi 

 
stereotopografiuli agegmvisas wyvili suraTebis Tvisebis gamoyenebiT, 

kameralur pirobebSi, Rebuloben toporukis konturul da reliefur 
nawils.Aes meTodi savele samuSaoebis moculobis arsebiTad Semcirebisa da 
amindis pirobebisagan damoukideblad, adgilis, maT Soris Znelad misasvlelis, 
detaluri Seswavlis saSualebas iZleva. savele samuSaoebis amocana 
Semofarglulia saxelmwifo geodeziuri qselis SeqmniT, yovel aerosuraTze 
SezRuduli raodenobis wertilebis koordinatebis gansazRvriTa da 
deSifrirebiT. sawarmoo procesebis umetesoba gadatanilia savele pirobebidan 
kameralurSi. Semdegi samuSaoebi mimarTulia fotogrammetriuli gaxSirebis 
xerxebis damuSavebaze, romlis drosac minimumamde SeiZleba Semcirdes im 
sayrdeni wertilebis raodenoba, romelTa koordinatebis gansazRvra xdeba 
savele pirobebSi, samuSao ki sruldeba Tanamedrove stereo-topografiuli 
xelsawyoebiTa da e.g.m-iT, amitom am saxis agegmvebi dReisaTvis warmoadgens 

ZiriTad meTods saSualo da msxvilmasStabiani (1:10000-1:100000) topografiuli 
rukebis Seqmnisas. es xerxi aseve warmatebiT gamoiyeneba 1:5000 masStabis 
topografiuli gegmebis Sedgenisas. 

stereotopografiul agegmvas safuZvlad udevs Tvalis mier sagnebis 
moculobiTi formisa da maTi sivrcobrivi mdgomareobis aRqmis unari.Aam 
movlenas bunebrivi stereoefeqti ewodeba, xolo binokularul mxedvelobas 

(ori TvaliT xedva), romlis drosac xdeba stereoefeqtis SegrZneba _ 
stereoskopuli.  

aerosuraTebis daxmarebiT adgilmdebareobis moculobiTi modelis 
misaRebad sargebloben aerosuraTebis stereowyviliTa da specialuri 
xelsawyoebiT, romlebic mxedvelobis gayofis saSualebas iZlevian. erTi da 
igive obieqtis ormagi gamosaxulebis stereoskopuli xelsawyoTi dakvirvebisas 
marcxena TvaliT ixedeba marcxena gamosaxuleba, xolo marjvenaTi – marjvena. 
ori urTierTgadamfaravi suraTis aseTi daTvaliereba saSualebas iZleva 

rogorc adgilmdebareobis sivrciTi (stereoskopuli) modelis miRebis, ise misi 
maRali sizustiT gazomvis.  

stereoskopuli daTvalierebisaTvis yvelaze martivi xelsawyoa stereo-
skopi nax. V.43-ze naCvenebia mravalmxrivi gamoyenebis (reliefis xazva aerosu-
raTebze cnobili simaRluri wertilebis daxmarebiT, deSifrirebisaTvis aero-

suraTebis gegmur-simaRluri mibma) dasakeci sarkelinzebiani stereoskopi - л.з.   
stereoskopuli modelis misaRebad aerosuraTebs aTavseben magidaze, 

xelsawyos didi sarkeebis qveS ise, rom erTi da igive wertilebi mosazRvre 
aerosuraTebze ganlagdnen xedviTi xazis paralelur xazze da gadaadgileben  
maT am mimarTulebiT sruli stereoefeqtis miRebamde. 

stereotopografiuli meTodisas toporukebis Seqmna xdeba universaluri 
da diferencirebuli xerxebiT. universaluri xerxi saSualebas iZleva 
toporukis Sedgenis mTliani procesi erT xelsawyoze Sesruldes. 

diferencirebuli meTodi am amocanis gadawyvetas axdens ramdenime 
xelsawyoze: fototransformatorze suraTebi dayavT mocemul masStbamde, 
aTavisufleben suraTs daxris kuTxiTa da reliefisgan warmoSobili 
damaxinjebisagan, stereometrze gamoxazaven reliefs, konturebi da 
horizontalebi planSetze gadaaqvT proeqtoris daxmarebiT da a.S.  

aerosuraTebis diferencirebuli meTodiT stereofotografiuli damuSa-
vebisas gegmis Sedgena iyofa ramdenime etapad – procesebad. yoveli maTganis 
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Sesruleba xdeba calke xelsawyoebze: orientirebis elementebis wertilTa 
simaRleebis gansazRvra da reliefis gamoxazva, aerosuraTebiT gegmis Sedgena.

Aam meTodiT topografiuli rukis Sedgenis ZiriTadi procesebis sqema aseTia: 

1) aerofotogadaReba; 2) aerosuraTebis gegmiur-simaRluri mibma, deSifrireba; 
3) fotogegmebis damzadeba; 4) reliefis gamoxazva topografiul stereo-
metrebze 5) horizontalebisa da deSifrirebis Sedegebis suraTebidan 
fotogegmebze gadatana. proeqtiT gaTvaliswinebuli unda iyos agreTve 
stereowyvilebis kuTxeebze ganlagebuli amocnobadi wertilebis gegmiuri 
koordinatebisa da simaRleTa gansazRvra. 

rukis simaRluri nawilis - reliefis gamoxazva da zogierTi wertilebis 
simaRleTa gansazRvra xdeba kameralur pirobebSi, specialuri xelsawyoebiT. 

winaswar unda ganisazRvros aerosuraTebis orientirebis elementebis 

mniSvnelobebi (elementebi, romlebic gansazRvraven aerosuraTis mdgomareobas  
sivrceSi, aerogadaRebis momentSi), romelic sruldeba analitikurad, stereo-

komparatorze (nax. V.44), gazomili rigi wertilebis koordinatebis safuZvelze. 
adgilmdebareobis wertilTa urTierTSoris amaRlebas fotografirebis 

saSualo simaRlis mimarT gansazRvraven formuliT 

H
Pb

Ph
∆+

∆
= , 

sadac, P∆ -wertilis xelsawyoze gazomili grZivi paralaqsebis (grZivi 
paralaqsi – aerosuraTebze erTi dasaxelebis wertilebis abscisebis sxvaoba 
mezobel aerosuraTebze PP=xmc - xmj), b - fotografirebis bazisi suraTis 
masStabSi. 

                                                     

       
nax. V. 44. drobiSevis stereometri               nax. V. 45. stereokomparatori steko-1818 
 

xelsawyoze gazomili grZivi paralaqsis sxvaobaSi aris suraTebis 
kuTxeebis daxriTa da fotografirebis bazisis mier gamowveuli cTomilebebi. 
stereometrebis mowyobilobas – koreqtorebs avtomaturad SeaqvT Sesworebebi, 
orientirebis elementebis gavleniT grZivi paralaqsebis sxvaobis gazomvaSi. 

Aagegmvis diferencirebuli meTodis ZiriTadi xelsawyoa drobiSevis topo-
grafiuli stereometri (nax. V.45).  

stereografiuli agegmvis universaluri meTodi gansxvavdeba kombi-
nirebuli da diferencirebuli meTodebisagan imiT, rom savele samuSaoebi 
dayvanilia minimumamde da gaaCnia mkacri geometriuli kavSirebiT ganpi-
robebuli didi sizuste. Yyvela procesi sruldeba maRali sizustis univer-
salur xelsawyoze – saidanac miiRo am meTodma saxelwodeba-universaluri.  

universaluri meTodisas aerosuraTebiT xdeba fotografirebuli adgilis 
sivrcobrivi modelis aRdgena da Semdeg maRali sizustiT gazomva. 
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Tu adgilmdebareobis raime ubans gadavuRebT suraTs proeqciis ori 1s  da 

2s  centrebidan (nax. V.46, a) maSin aTvlis yoveli wertili TiTqos aRmoCndeba 

ori magegmilebeli xazebis gadakveTaze, romlebic erT sibrtyeze mdebareo-
ben.Aam sibrtyes bazisis sibrtye ewodeba.Ffotografirebuli wertilebis 
sivrciTi aRqma SesaZlebelia universalur xelsawyoebze. 

TuUuniversaluri kameris msgavs or maproeqtebel kameraSi Cadebuli 

aerosuraTebis wyvils gavanaTebT (nax. V. 46, b),…maSin suraTis yoveli 

wertilidan proeqciis ⋅S  centrze gavliT gava damproeqtebeli sxivi. ori 

suraTis Tanamosaxele 1a  da 2a  wertilebidan momavali S∋1a1 da S∋2a2 sxivebi, 

gadaikveTebian ra sivrceSi, qmnian adgilis geometriuli modelis A′ wertils. 
Tu SevcvliT maproeqtebeli kamerebis mdgomareobas adgilis koordinatTa 

geodeziuri sistemis ( )gggg ZYXO  analogiur, xelsawyos koordinatTa sivrculi 

(OXYZ) sistemiT, SesaZlebelia mivceT maT iseTive mdebareoba, rogoric ekavaT 
gadamReb kamerebs fotografirebis momentSi.Aamdagvarad xdeba aerosuraTebis 
orjeradi gadafarvis zonis geometriuli modelis ageba.Mmodelis gasazomad 
universalur xelsawyoSi aris gamzomi marka M romelic gadaadgildeba 
modelis sivrceSi xelsawyos sakoordinato RerZebis gaswvriv. SeuTavseben ra M 

a                                                        b 
  

  
 

nax. V. 46. adgilis geometriuli modelis Seqmnis sqema: a-aerofotogadaRebis dros. 
b-universalur xelsawyoebze 

markas geometriuli modelis ama Tu im wertils, gansazRvraven mis skalaze 
samive koordinatebs X,Y,Z. gazomvis Sedegebis ekranze proeqtirebiT Rebuloben 
adgilmdebareobis gegmas orTogonalur proeqciaSi.  

am meTodiT sargeblobisas gamoiyeneba rTuli xelsawyoebi, romlebzec 
sruldeba rukis aerosuraTebiT Seqmnis yvela procesi: suraTebis orientireba, 
konturebisa da reliefis xazva; agreTve sayrdeni qselis fotogrammetriuli 
gaxSireba. magegmilebeli sxivebis aRdgenis formis mixedviT ganasxvaveben unive- 
rsalur xelsawyoebs, romlebic gamoiyeneba iseTi aerosuraTebis dasamuSaveb- 
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lad, romlebsac gaaCndaT magegmilebeli sxivebis msgavsi nakadi da 
xelsawyoebi, romlebic gardaqmnili Sekrebili magegmilebeli sxivebis mqone 
suraTebis damuSavebis saSualebas iZl-evian.Ppirvel SemTxvevaSi universalur 
xelsawyoebSi gamoiyeneba gadamRebis msgavsi maproeqtebeli kamerebi, anu Se-

narCundeba gadamRebi da maproeqtebeli kamerebis kf  da pF  fokusuri manZile-

bis mniSvnelobaTa msgavseba.Ees aZlevs modelebis agebas maRal sizustes, mag-
ram zRudavs aseTi xelsawyoebis gamoye-nebas, radganac maTze ar SeiZleba sxva 
afa-adan miRebuli aerosuraTebis damu-Saveba. sabWoTa kavSirSi gamoiyeneboda 
universaluri xelsawyoebi, romlebic maproeqtebeli sxivebis gardaqmnili 
kvanZis mqone aerosuraTebis damuSave-bis saSualebas iZleodnen.Aam SemTxveva-  
   nax V. 47. msgavsi da gardaqmnili        Si maproeqtebeli kamerebis fokusuri 
adgilis modelis miRebis sqema             manZilebi ar arian aerogadaRebis iden- 

                                          turebi ( pF =ƒk) da maTze SeiZleba iseTi                                           

aerosuraTebis damuSaveba, romlebic miRebulia gansxvavebuli fokusuri manZi-
lis (36-dan 350 mm-mde) mqone afa-dan. gardaqmnili kvanZiTAadgilis modelis 
aRdgenisas gegmiuri X da Y koordinatebi ar icvlebian, amitom msgavs da 
gardaqmnil modelebs aqvT erTnairi horizontaluri masStabi (1/Mpr =1/Mgard).  
nax.V.47 -ze naCvenebia aseTi saxis xelsawyoebis moqmedebis sxema. 

  Mmodelis vertikaluri 1:Mb da gardaqmnili modelis horizontaluri 
1:Mh masStabebi ar arian erTmaneTis toli da erTmaneTTan dakavSirebulni 
arian TanafardobiT 

                               
gv M

K
M

11
= , 

sadac K - gardaqmnili kvanZis koeficienti, an afinobis koeficientia, romelic 

tolia pF / kf .
      

          maproeqtebeli sxivebis gardaqmnili kvanZis mqone zemoT ganxiluli 
xelsawyoebis Tavisebureba gamoixateba imaSi, rom daxrili suraTebis gazomvis 

Sedegebi daiyvaneba gadaRebis 
horizontalur SemTxvevaze, e.i. 
transformirdeba specialuri 
koreqciuli mowyobilobebis 
daxmarebiT. aseT xelsawyoebs 
miekuTvnebian stereoproeqtori (berZ. 
stereos-moculobiTi, sivrcobrivi da 
laT. Projicio-vagdeb win) (nax. V.48) da 
stereografi (nax. V.49). es xelsawyoebi 
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nax. V. 8.  stereoproeqtori              nax. V. 49. stereografi-19/1318oweven k. ceisi 
saSualebas iZlevian gansazRvron adgilis stereomodelis wertilebis 
amaRlebebi fotografirebis simaRlis 1:8000 sizustiT aerosuraTis masStabis 
Sesadgeni rukis masStabTan  SefardebiT 0,5-dan 3,0 m-de.                   

 N  

V.7.4.  miwiszeda fototopografiuli  agegmva 

 
topografiuli rukebisa da adgilmdebareobis cifruli modelebis (acm) 

Seqmnas, agreTve wertilTa sivrcobrivi koordinatebis gansazRvras misi 
dedamiwis zedapiridan fotografirebis Sedegad miRebuli gamosaxulebis 
daxmarebiT, fototopografiuli agegmva ewodeba 

fototopografiul agegmvas aqvs rigi arsebiTi Rirsebebi, romelic gansa-
kuTrebiT mniSvnelovania sistemur avtomatizirebul proeqtirebaze (sap) 
gadasvlis Tanamedrove etapze. igi gamoiyeneba topografiuli da specialuri 
rukebis Sesaqmnelad, bunebis dinamiuri movlenebisa da procesebis Seswavlisas, 
sxvadasxva saxis mecnieruli da sainJinro amocanebis gadawyvetisas. Ffoto-
topografiulma agegmvam farTo gamoyeneba pova mTiani mxareebis msxvil-
masStabiani gegmebis Sedgenisas. SesaZlebelia am saxis agegmvis kombinireba 
aeroagegmvasTan. 

gazomvis maRali sizuste ganpirobebulia adgilmdebareobisPpreciziuli 
fotokamerebiT miRebuli da zust stereografiul xelsawyoebze da 
kompiuterze damuSavebuli suraTebis gamoyenebiT.  

avtomatizaciis saSualebaTa da kompiuteruli teqnikis farTo gamoyenebiT 
miRweulia topografiuli rukebisa da adgilmdebareobis cifruli modelebis 
(acm) mosamzadebeli savele samuSaoebis xvedriTi wilis Semcireba da ZiriTadi 
samuSaoebis kameralur pirobebSi Sesruleba. amasTan, Sromis maRal nayofi-
erebas is momentic ganapirobebs, rom izomeba ara TviT obieqtebi aramed maTi 
fotografiuli gamosaxuleba. 

Aagegmvis obieqturobasa da utyuarobas uzrunvelyofs adgilis gamosa-
xulebis miReba fotografirebis gziT. 

Aadgilmdebareobaze distanciuri xerxiT informaciis mopoveba saSualebas 
iZleva Tavidan aviciloT adamianisaTvis saxifaTo adgilebSi (mTis cicabo 
ferdobebi, qvacvenis adgilebi, Rartafebi, Waobebi da sxv.) azomviTi 
samuSaoebis Catareba. 

SesaZlebelia monacemTa Sekrebis, registraciisa da damuSavebis procesis 
avtomatizireba topografiuli rukebisa da acm-s grafomatareblebze 
avtomaturi momzadebiT. 

Aagegmva tardeba specialuri xelsawyoTi - fotoTeodolitiT, romelic 
Teodolitisa da fotokameris SeTavsebas warmoadgens. aseTi xelsawyoebia: 
fotoTeodoliti ,,geodezia”–ruseTi, foteo-19/1318(,,karl-ceis”) (nax.V.50)  da sxv.  

fotoTeodolitiT xdeba adgilis fotografireba da horizontaluri da 
vertikaluri kuTxeebis gazomva xelsawyos dayenebis adgilis koordinatebis 
gansazRvris mizniT. 

Aadgilmdebareobis reliefisa da situaciis TaviseburebaTa dadgena SesaZ-
lebelia Tu mis fotografirebas movaxdenT ori wertilidan _ bazisis 
boloebidan (nax.V.51). calkeuli wertilebis koordinatebis gansazRvris 
aucileblobisas fotosuraTebis miRebuli wyvilis gazomvebi xdeba stereo-
komparatorze, xolo adgilis grafikuli gegmis Sedgenisas stereofotografze. 

a b 
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nax. V. 50. fotoTeodolitebi 
a - «Геодезия». (ruseTi); b -  fototeodolite WLD P30 (italia) 
A 
FfotografirebisaTvis sadgurebis SerCevisas kargi mxedvelobis 

uzrunvelyofa mniSvnelovnad amcirebs fotomasalebis deformacias. sadguris 
mibmis geodeziuri safuZvlis punqtebze awarmoeben Sebrunebuli an pirdapiri 
gadakveTebiT. xelsawyoebze suraTebis orientirebisaTvis saWiro sakontrolo 
wertilebs niSnaven bazisebidan an sayrdeni geodeziuri qselis punqtebidan. 
gansazRvraven agreTve fotografirebis bazisis direqciul kuTxes, marcxena 
wertilis koordinatebsa da marjvena wertilis amaRlebas marcxenas mimarT. 

agegmvis ZiriTadi SemTxvevebi.Aagegmvisas fotoaparatis RerZs SeiZleba 
ekavos sxvadasxva mdgomareoba horizontisa da bazisis mimarT. Yyvelaze xSirad 
gamoiyeneba normaluri da tolzomierad gadaxrili.  

agegmvis normalur SemTxvevaSi (nax. V.51, a) marcxena da marjvena 
fotokamerebis optikur RerZebs ayeneben AB bazisis mimarT horizontalurad da 
vertikalurad. suraTis sibrtyes ukavia vertikaluri mdgomareoba.Aagegmvis es 
SemTxveva gamoiyeneba ufro xSirad, radganac is SedarebiT zusti Sedegebis 
miRebis saSualebas iZleva. amasTan suraTebis maTematikuri damuSaveba martivia. 

tolzustad gadaxril SemTxvevisas fotokameris RerZebi gadaixrebian 
marjvniv an marcxvniv erTi da igive kuTxiT gadasaRebi obieqtis aRqmis 
horizontaluri kuTxis gafarToebis mizniT. Aamis Sedegad erTi bazisidan 
SeiZleba suraTebis sami stereoskopuli wyvilis miReba: stereowyvilis 
Tanmxlebi SemTxvevisaTvis da stereowyvilis marjvniv da marcxvniv gadaxriT. 

fotoTeodolituri agegmvis ZiriTadi formulebi. calkeuli suraTiT 
fotogrammetriuli gazomvebisas Oobieqtis wertilebis sivrciT kordinatebs 
gansazRvraven formulebiT  

                                                                 X=Y Mx
f
x .=                                              V.4  

                                                                 Z= Mz
f
zy .=                                                V.5 

sadac X da Z gazomil suraTebze wertilebis koordinatebia, Y-manZili 
proeqciis wertilidan sayrden wertilamde. f - fotokameris fokusuri manZili. 
M - sayrdeni wertilis suraTze gamosaxulebis masStabis mniSvneli. 

gadaRebis normaluri SemTxvevisas obieqtis wertilebis sivrciTi 
koordinatebi suraTebis stereowyvilis mixedviT ganisazRvreba formulebiT: 

                           Y=B
ρ
f

                                                             V.6  
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                                                                    X=B
ρ
x

                                                                V.7 

                                                                    Z=B
ρ
z

                                                                   V.8                

 sadac B - fotografirebis bazisis  horizontaluri qveddebuli, ρ =Xmarj. _ 

Xmarc. _ dasadgeni wertilis grZivi paralaqsi, x, z – wertilis koordinatebi 
marcxena suraTze. 

 V.4 da V.5 formulebi uCveneben, rom x ,y, z  koordinatebis fotogrammet-
riuli xerxebiT gansazRvrisas aucilebelia adgilze gaizomos manZili Y gansa-
sazRvrav wertilamde an ganvsazRvroT gamosaxulebis masStabi suraTze 
aRebuli monakveTisa da obieqtze misi Sesabamisi monakveTis SefardebiT 1/k=1/L. 

 
  

nax. V. 51. zedapiruli fototopografiuli gadaRebis ZiriTadi SemTxvevebi. 
a - normaluri; b - tolzustad gadaxrili. 

                           

      V.6 - V.7 formulebi uCveneben, rom koordinatebis stereofotogram-
metriuli xerxiT gansazRvrisas aucilebelia adgilze gadaRebis B bazisis 
gazomva, xolo suraTebze _ x, z koordinatebisa da ρ grZivi paralaqsisa. 

Tu suraTebis stereowyvilebi miRebulia Tanabrad gadaxrili SemTxvevaSi 
adgilmdebareobis wertilebis koordinatebi gamoiTvleba formulebiT: 

                                                            Y=B )sin(cos ϕϕ
ρ f

xf s∂+  

X=B )sin(cos f
f
xx

+ϕ
ρ

 

Z=B )sin(cos ϕϕ
f
x

f
z

+  



 158 
 

  
V.7.5 fototopografiuli agegmvis avtomatizirebis meTodebi 
 
Eeleqtronikisa da gamoTvliTi teqnikis ganviTarebasTan erTad sxvadasxva 

saxis suraTebis fotogrammetriuli damuSavebis mravali procesis 
avtomatizirebis SesaZlebloba gaCnda. es procesi dReisaTvis mimarTulia 
Semdegi ZiriTadi mimarTulebebiT: 1)suraTeebis stereogazomvebis 
avtomatizireba; 2) egm-is gamoyenebiT rukebis, orTofotosuraTebisa da 

fotorukebis Sesadgenad analitikuri universaluri xelsawyoebis Seqmna 3) 
aerosuraTebis deSifrirebis avtomatizireba. 4) adgilmdebareobis cifruli 
modelebis Seqmnis teqnologiisa da maTi gamoyenebis xerxebis damuSaveba.  

 stereogazomvebis avtomatizireba mimarTulia konturebisa da reliefis 
agegmvis, suraTebis deSifrirebisa da Sedgenis originalis gamocemisaTvis 
suraTebis universalur xelsawyoebze damuSavebiT momzadebis procesebis 
daCqarebisaken. Seqmnilia avtomaturi stereo xelsawyoebi, romelSic 
fotogamosaxuleba gardaiqmneba eleqtronul signalebad. 

Aam xelsawyoebis skanirebisa da korelaciis sistemebi gansazRvraven 
adgilis wertilebis simaRles da mis gadaxras gamomTvel mowyobilebaSi 
Cadebuli marTvis programis daxmarebiT. es programebi aerTianeben erT mTlian 
sistemaSi yvela oTxive mowyobilobas - sameTvalyuro, gamomTvleli, 
skanirebisa da korelaciis. 

sayrdeni qselis gaxSirebisaTvis zedapiruli fotogrammetriuli 
gadaRebis suraTebis damuSavebisaTvis saWiroa didi raodenobis wertilebis 
koordinatebi, amitom suraTebis gazomva sruldeba preceziul 
stereokomparatorebze, romlebic saSualebas iZlevian suraTebi gaizomos 1-2 
m.k.m sizustiT da gazomvis Sedegebi avtomaturad dafiqsirdes. aseT 
xelsawyoebs ganekuTvnebian stereokomparatorebi СКА-18, СКВ-1 da stekometri 
(,,karl ceisi”) (nax. V.52). 

topografiuli rukis Sedgenis avtomatizirebisaTvis iyeneben analitikur 
universalur xelsawyoebs, romlebic saSualebas iZlevian erT xelsawyoze 
Sesruldes topografiuli rukis Sedgenis yvela procesi. stereokomparatorze 
zomaven stereowyvilis wertilebis koordinatebs, ganiv da grZiv paralaqsebs. 
miRebuli Sedegebi geodeziur monacemebTan erTad gadaecema e.g.m.-s, romelic 
specialuri programiT gamoiTvlis adgilmdebareobis geometriul models. 
e.g.m.-is daxmarebiT miRebul Sedegebs iyeneben stereokomparatoris etlebisa da 
fanqriani mowyobilobis dasayeneblad. amasTan Rebuloben dakvirvebis wer-
tilebis transformirebul koordinatebs. wertilebis mdgomareobas planSetze 
aRniSnaven orTogonalur proeqciaSi, Sesadgeni rukis masStabSi. yvela am 
samuSos Sedegia orTofotogegma. 

Ffototopografiuli agegmvis avtomatizirebis meore mimarTulebaa iseTi 
universaluri xelsawyoebis Seqmna, romlebic fotosuraTebis stereowyvilebis 
damuSavebisas saSualebas iZlevian adgilis orTogegmis miRebisa aerosuraTis 
diferencialuri fototransformirebis gziT, reliefis mxedvelobaSi miRebiT. 
diferencirebuli (napraluri) transformireba sruldeba suraTis skanirebiT 
viwro napralebad proeqtirebis masStabis cvlilebiT adgilmdebareobis 
reliefTan SeTanxmebiT.Hhorizontalebis gamosaxuleba aerosuraTebis tran-
sformirebasTan erTad avtomaturad SeiZleba daibeWdos sufTa safuZvelze da 
gaSifrvis Semdeg SeuTavsdeba fotogegmas. aseT universalur xelsawyoebs 
warmoadgenen topokarti da stereotrigomati (,,karl ceis”, germ.).  

aerofotogadaRebisas informaciis siuxvis gamo warmoiSoba suraTebis 
deSifrirebis procesis avtomatizaciis urTulesi problema, romelic 
dReisaTvis mTlianad ar aris gadawyvetili. muSaoba mimdinareobs Semdegi 
mimarTulebiT: obieqtebis amocnoba deSifrirebis pirdapiri niSnebiT, 
fotometruli xerxi, speqtrofotometruli meTodi.  
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Ppirveli mimarTuleba saSualebas iZleva ganvaxorcieloT Warbi 
informaciis filtracia erTi an ramdenime saxis obieqtebis gamoyofiT, an 
adgilmdebareobis ubnis gansazRvruli xasiaTis CvenebiT. 

Oobieqtebis amocnobis fotometruli xerxi mdgomareobs obieqtis optikuri 
simWidrovis Tanmimdevrul gazomvasa da obieqtis etalonur foto- 

                        
nax. V. 52. stekometri (,,karl ceisi”)        nax. V. 53. analitikur fotogrammetriuli  

                       xelsawyo (afx) Leica SD 2000 
 
gamosaxulebasTan SedarebaSi. amisaTvis gamoiyeneba specialuri xelsawyoebi _ 
mikrodensitometri e.g.m.-Tan SeuRlebulad. 

Oobieqtebis avtomaturi amocnobis speqtrofotometruli meTodi, 
gvTavazobs ara marto geometriul da fotometrul maxasiaTeblebs, aramed 
speqtrofotometrulsac, anu gamosaxulebis sxvadasxva speqtralur diapazonSi 
miRebul maxasiaTeblebsac. ХХ saukunis 90-wlebSi moxda sruli gadasvla 
kompiuterul teqnologiebze da gadaRebis sxvadasxva sistemiT miRebuli 
suraTebis cifrul damuSavebaze.PTavidan kompiuters uerTebdnen stereo-
komparators an optikur-meqanikur universalur stereofoto-grammetriul 
xelsawyoebs. am daniSnulebiT Sveicariis firma Leica SD-2000 uSvebda analitikur 
fotogrammetriul xelsawyos (afx)  (sur. V.53), magram afx-m  ver pova warmoebaSi 
farTo gamoyeneba maT konstruqciaSi arsebuli optikur-meqanikuri mzomi 
xelsawyoebis (stereokomparatori) arsebobis gamo. personaluri kompiuterebis 
bazaze daiwyo cifruli fotogrammetriuli sistemebis (cfs) Seqmna, suraTebis 
damuSavebis programuli paketiT. gaCnda termini cifruli fotogrammetria da 
kartografiuli dokumentis axali saxe _ cifruli ruka. farTo gavrceleba 
pova suraTebidan fotogrammetriuli meTodebiT agebulma adgilmdebareobis 
cifrulma modelebma, romelTa gamoyeneba daiwyes ara marto topografiasa da 
kartografiaSi, aramed samxedro saqmeSi, magaliTad sabrZolo raketebis 
frenisas. Seiqmna maRali sizustis fotogrammetriuli skaneri, romelic maTi 
kompiuteris maxsovrobaSi Seyvanisa da geometriuli, fotometriuli da 
sizustis maxasiaTeblebis dacvis mizniT gardaqmnis fotokameris saSualebiT 
miRebul suraTs, cifrul formaSi. sul ufro farTod gamoiyeneba cifruli 
gadaRebis kamerebi, romlebic kompiuterSi suraTebis skaneris daxmarebis 
gareSe Seyvanis saSualebas iZlevian.  

bolo 10 wlis ganmavlobaSi cifrul aerofotogrammetriaSi Tanamedrove 
teqnologiebisa da meTodebis uswrafesma ganviTarebam ZiriTadi fotogram-
metriuli produqtebis: aerotriangulaciis, cifruli orTofotos, reliefis 
cifruli modelebis (rcm)-s warmoebis teqnologiur jaWvSi gadafaseba da 
inovaciebis danergva gamoiwvia. 

Aam procesze gavlena moaxdina: 1) cifruli fotogrammetriuli 
sadgurebis, xolo XXI saukunis dasawyisSi cifruli msxvilformatiani 
fotogrammetriuli kamerebis (ADS40, DMC, UltraCam) (sur. V.54) farTo 
gamoyenebam, romlebic axlo momavalSi mTlianad Secvlian anloguri kamerebis, 
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suraTebisa da fotogrammetriis gamoyenebas; 2) lazeruli lokaciisa (LIDAR) da 
radaruli sistemis ganviTarebam, agreTve zusti rcm-sa da zedapiris misaRebad 
agegmvis axali lazerul – lokaciuri meTodis gamoyenebam; 3) agegmvis dros 

GPS/IMU sistemis gamoyenebiT kameris proeqciis centris pirdapiri da droSi 
uwyvetma pozicirebam, pirdapiri (Direct Georeferencing) da integrirebuli (Integrated 
sensor orientation) geopozicionirebis teqnologiis Semdgomi ganviTarebiT; 4) 
kompiuteruli da cifruli teqnologiebis, specialuri programuli uzrun-
velyofis swrafma ganviTarebam, ramac gamoiwvia cifruli procesebis 
avtomatizaciis maRali xarisxi; 5) fotogrammetriul firmebs Soris konku-
renciis fotogrammetriul firmebs Soris konkurenciis momatebam; 6) karto-

grafiuli da gis produqciis ojaxis∼ gafarToebam, romlis Sesaqmnelad 
gamoiyeneba fotogrammetriuli warmoebis Sedegebi (qalaqebis 3D modelireba, 
Tematuri da kartografiuli fena gis-damatebisaTvis da sxv.).M 
      moyvanili cxrilidan Cans, rom gasuli saukunis 90-ian wlebTan SedarebiT 
Tanamedrove fotogrammetriuli warmoeba warmoadgens avtomatizirebuli pro-
cesebis jaWvs.Mmocemul SemTxvevaSi xelis procesis gamoyeneba (stereoveqto-
rizaciis gamoyenebis garda) dayvanilia mxolod sayrdeni wertilebis 
gazomvamde suraTebis geomibmisas (aerotriangulacia) da rcm-s Semowmebisas 
(arsebuli monacemebis an lazeruli lokaciis monacemebis gamoyenebisas). 
amasTan erTad, operatoris amocanebSi Sedis: yoveli am procesis momzadeba da 
gaSveba, aseve kontroli, analizi, da, aucilebel SemTxvevaSi, cvlilebebis 
Setana gawyobaSi da aucilebebli damatebebis ganmeorebiTi gaSveba misaRebi 
Sedegis dadgomamde. 

Aamis Sedegad,rezultatebis swrafi miRebisaTvis da ramdenime proeqtis  
paralelur reJimSi Sesasruleblad, izrdeba universaluri operatorebis 
roli, rmlebic praqtikulad asruleben fotogrammetriuli warmoebis yvela 
etaps _ dawyebuli cfs-Si proeqtis Seqmnidan generaciis Seqmnamde da orTofo-
torukebis Semowmebamde.  

operatoris specializacia srulad rCeba gamarTlebuli toporukebis 
Seqmnisas, Tu gamoviyenebT stereofotogrammetriul meTods.Yyovel universa-
lur operators SeuZlia erTi saxis samuSoebze specializebuli 2-3 adamianis 
Secvla. es gansakuTrebiT mniSvnelovania monacemTa (sagangebo situaciisas, 
ekologiuri katastrofebisas da sxv.) swrafi miRebisa da damuSavebis (ramdenime 
dRis ganmavlobaSi) aucileblobisas. 

P programuli uzrunvelyofa. msxvilmasStabiani cifruli sensorebis 
gavrcelebamde fotogrammetriuli warmoebisaTvis programuli uzrunvel-
yofis arCevani iyo Tavisufali. dReisaTvis monacemTa damuSavebis sawyisi 
etapisaTvis programuli 
uzrunvel-yofis arCevans ama Tu im 
cifruli sensoris SeZena 
gansazRvravs. 

Aarsebuli cifruli fotogram-
metriuli sistemebis uswrafesma 
gaum-jobesebam da ganaxlebam, 
aseve yvela sawarmoo procesis 
avtomatizaciam, ga- 
moiwvia fotogrammetriuli produq-                                   
tebis mwarmoeblobis gadideba da xa- 
                                         risxis gaumjobeseba. Avtomatizaci-    

sur. V. 54. fotogrammetriuli kamera    isa da gamoTvliTi teqnikis daCqarebu- 
ADS40 cifruli msxvilformatiani        li danergvis wyalobiT es produqcia  
                                         dReisaTvis yoveldRiuri gamoyenebis                                       
saSualebad iqca.  es pirvel rigSi exeba gis-teqnologiebsa da avtomatizi-
rebuli proeqtirebis sistemebs  (aps).   

                                                                   E        
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cx

r. V.8. 
avtomati
zaciis 

xarisxi fotogrammetriaSi (n/a –naxevrad avtomaturi, a _ avtomaturi, x _ xelis) 
 

7.6. adgilmdebareobis miwiszeda - kosmosuri topografiuli 
agegmva 

 
adgilmdebareobis miwiszeda-kosmosuri topografiul agegmvas awarmoeben 

saTanamgzavro navigaciuri sistemebis NAVSTAR (aSS) da  ГЛОНАСC (ruseTi) 
teqnikuri saSualebebisa da teqnologiebis gamoyenebiT merkatoris universa-
lur UTM proeqciaSi, sadac fardobiT zedapirad miRebulia dedamiwis erTiani 
(saerTaSoriSo) elifsoid WGS-84-is parametrebi. wertilebis simaRleebi 

ganisazRvreba simaRleTa agegmvis kartografiisa da gis-is sizustis ,,Pathfinder 
ProXl” tipis GPS-sistemebis daxmarebiT. Ees procesi SeiZleba Sesruldes 
ramdenime teqnologiuri sqemis mixedviT.  

Ria adgilis topografiuli agegmva. gegmur-simaRlur safuZvels Seadgens 
sxelmwifo-geodeziuri qselis erT-erT punqtze an masze miwiszeda geodeziis 
tradiciuli meTodebiT mibmul, amaRlebul adgilas ganTavsebul gaxSirebis 
qselis specialur wertilze dayenebuli diferencirebuli bazuri DGPS- 
sadguri. 

bazuri DGPS-sadguri uzrunvelyofs Sesworebebis retranslacias 
gadasatani GPS-sadgurebiT gazomil koordinatebSi TanamgzavrTa muSa 
Tanavarskvlavebamde fsevdomanZilebis mixedviT. agegmva moicavs 10 km radiusis 
mqone ubans subdecimetruli sizustiT, romelic sakmarisia farTo 
daniSnulebis msxvilmasStabiani gegmebisa da adgilmdebareobis cifruli 
modelebis acm-s dasamzadeblad. melartyeebis raodenoba SezRudulia 
samuSaoTa mwarmoebel organizaciaSi arsebuli GPS - mimRebebis raodenobiT. 
samuSaos warmoeba faqtiurad araa damokidebuli amindis pirobebze: nislze, 
wvimaze, Tovlze, Zlier mtverianobaze da Ramis saaTebze. 

topografiuli agegmvis warmoebis samuSaoebis uzrunvelsayofad drois 
realur masStabSi (e.i. moZraobisas) aucilebelia agegmviTi samuSaoebis 
dawyebis win Catardes personaluri GPS-mimRebebis inicializacia (sawyisi 
mniSvnelobebis miniWeba) kontrolioris daxmarebiT, sadac amas garda SearCeven 
im zomis erTeulebsa da koordinatTa sistemebs, romlebSic apireben 
topografiuli agegmvis Catarebas. 

agegmvisas melartyeebi gadaadgildebian winaswar dagegmili marSrutebiT, 
afiqsireben ra adgilis yvela maxasiaTebel wertilebs, rogorc Cveulebrivi 
topografiuli agegmvisas. wertilebis koordinatebi, romlebic Cndebian 
kontrolioris kompiuteris displeize, Caiwereba informaciis magnitur 
matareblebze martivad, klaviSze daWeriT.  
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adgilmdebareobaze cifruli saxiT informaciis magnitur matareblebze 
miReba uzrunvelyofs topografiuli gegmebis Semdgomi avtomatizirebuli 
momzadebisaTvis miRebuli Sedegebis dasazusteblad postgazomvebis kameralur 
pirobebSi Catarebas, ploterebze muSaobisa da acm-s mosamzadeblad 
avtomatizirebuli proeqtirebis SesaZleblobas. 

asagegmi geodeziuri qselis winmswrebi agebis sqemas gamoiyeneben agegmvis 
daxurul adgilebSi Catarebisas, sadac aucilebelia samzirebisa da nakafebis 
gaCexva, asagegmi gegmiur-simaRluri safuZvlis wertilebis dayeneba. SemdgomSi, 
tyeSi topografiuli agegmvis warmoeba SeiZleba Sesruldes kombinirebuli 
xerxiT, anu tradiciuli meTodebis, miwiszeda teqnologiebisa da GPS-
agegmvebis CatarebiT ,,Pathfinder ProXl” tipis GPS-sistemebis gamoyenebiT, 
romlebic uzrunvelyofen xeebis qveS muSaobas. 

postgazomvebis sqema gamoiyeneba savele samuSaoebis Sesrulebis Semdeg, 
risTvisac moZravi GPS-mimRebebidan da bazuri DGPS-sadgurebidan informaciis 
Setana xdeba kompiuteris maxsovrobaSi. amis Semdeg specialuri programuli 
uzrunvelyofis gamoyenebiT aRweven Tanamgzavruli pozicionirebis sizustis 
amaRlebas. 

 
KkiTxvebi V Tavis gameorebisaTvis  
 

1. ra saxis samuSaoebia Casatarebeli topografiuli rukebis Sesadgenad? 

2. rogor xdeba topografiuli agegmvebis geodeziuri safuZvlis proeqtireba?  

3. ra saxis gazomvebs moicavs agegmvis savele geodeziuri samuSaoebi? 

4. ra unda gavakeToT kameraluri samuSaoebis dros? 

5. romeli masStabis topografiuli rukebi iqmneba uSualod agegmvebis 
safuZvelze?  

6. moaxdineT agegmvebis klasifikacia; 

7. raSi mdgomareobs rukebis ganaxlebis arsi? ra saxis samuSoebia Casatarebeli? 

8. topografiul agegmvisas ra  ZiriTad xerxebs gamoiyenebdiT? 

9. axseniT taqeometriuli agegmvis arsi, raSi mdgomareobs misi upiratesoba? 

10. daasaxeleT taqeometriuli agegmvis tradiciuli da Tanamedrove xelsawyoebi; 

11. ra saxis geodeziuri safuZveli daigeba taqeometriuli agegmvisas?  

12. rogoria taqeometriuli agegmvis Sesrulebis meTodika?   

13. risTvis gamoiyeneba taqeometriuli agegmvis monaxazi (abrisi)?  
14. ra saxis samuSaoebs moicavs taqeometriuli agegmvis savele masalebis 

kameralur damuSaveba? 

15. rogor xdeba adgilmdebareobis cifruli modelis (acm) Seqmna? 
16. ra saxisGgrafikuli samuSaoebiaASesasrulebeli taqeometriuli agegmvis 

Sedegebis gamosaxazavad? rogor gamovsaxoT reliefi horizontalebiT? 

17. ra upiratesobebi gaaCnia eleqtronul taqeometriul agegmvas? 
rogoria agegmvebis masalebis damuSavebis avtomatizaciis saxeebi da 

gzebi? 
18. sawyisi monacemebis ra nakrebia saWiro tradiciuli taqeometriuli agegmvebis 

masalebis avtomatizirebuli damuSavebisaTvis?  

19. raSi mdgomareobs menzuluri agegmvis arsi? 

20. daasaxeleTMmenzuluri agegmvis xelsawyoebi; 

21. daaxasiaTeTKkipregelis ZiriTadi nawilebi da daniSnuleba; 

22. rogor xdeba lartyaze anaTvlis aReba?Hhorizontaluri manZilisa da amaRlebis 
gansazRvra? 

23. aRwereT planSetze obieqtis datanis procedura; 

24. rogor unda gavaorientiroT Mmenzuluri dafa? 

25. ra procedurebs moicavsMmenzulis kompleqtis Semowmeba? 

26. daasaxeleT kipregelis ZiriTadi RerZebi da geometriuli pirobebi; 
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27. ra saxis Semowmeba unda Catardes kipregelis vertikaluri wris nuladgilis (na) 
dasadgenad? 

28. rogor unda movaxdinoTDdgomis wertilze menzulis gawyoba? 

29. M rogor xdeba menzuluri Aagegmvis geodeziuri safuZvlis gaxSireba? 

30. P rogor SevasruloT pirdapiri da Sebrunebuli menzuluri gadakveTa? 

31. daaxasiaTeT planSetze wertilis gansazRvris kombinirebuli gadakveTis xerxi 
(potenotis amocana; Bbolotovis xerxi); 

32. rogor avagoT planSetze geometriul qseli? 

33. rogor gavataroT menzuluri svlebi? 

34. rogor unda avgegmoT reliefi da situacia? 

35. raSi mdgomareobs zedapiris nivelirebis arsi? 

36. rogor vawarmooT busoluri agegmva? ra xelsawyoebi gamoiyeneba agegmvisas?  

37. rogor SevadginoT busoluri agegmvis gegma?  

38. ra tipis amocanebi SeuZlia gadawyvitos Tvalzomurma agegmvam? ra xelsawyoebi 
gamoiyeneba agegmvisas? rogor gansazRvraven manZilebs? 

39. ra Taviseburebebia gasaTvaliswinebeli Selfebis agegmvisas? ra xelsaw-yoebs 
gamoiyenebdiT misi warmoebisas? aRwereT eqolotis muSaobis prin-cipi; 

40. ras Seiswavlis fototopografia?   

41. raSi mdgomareobs agegmvis aerofototopografiuli meTodis upirate-
soba?  

42. ras ewodeba gegmuri da perspeqtiuli aerogadaReba? 

43. ras ewodeba aerosuraTis gadafarva? 
44. aerogadaRebebisas ra saxis firebi gamoiyeneba? 
45. ras ewodeba marSrutuli da farToburi  aerogadaReba? 

46. raSi gamoixateba kombinirebuli aeroagegmvis Tavisebureba? 

47. warmoadgineT aerosuraTi rogorc adgilmdebareobis centralur proeq-
cia; 

48. ras niSnavs aerosuraTis transformacia? daasaxeleT misi xerxebi?  

49. axseniT stereografiuli agegmvis arsi; ra xelsawyoebi gamoiyeneba?  

50. rogor xdeba fotogegmis montaJi? simaRluri agegmvis safuZvlis Seqmna? 

51. ras udris aerosuraTis masStabi? 
52. ras ewodeba amosacnobi wertili? 

53. raSi gamoixateba sayrdeni qselis fotogrammetriuli gaxSireba? 

54. risTvis gamoiyeneba stereoskopi? 
55. ra aris aerosuraTebis deSifrireba? daasaxeleT misi saxeebi; 

56. daaxasiaTeT stereotopografiuli agegmvis meTodebi; 

57. ra gamoyeneba aqvs miwiszeda fototopografiul agegmvas? 

58.  rogor vawarmooT miwiszeda fototopografiuli agegmva? – ra xelsaw-
yoebi da meTodebi gamoiyeneba? 

59. fototopografiuli agegmvis avtomatizirebis ra meTodebi iciT? rogoria misi 
ganviTarebis perspeqtivebi? 

60. ra SemTxvevaSi awarmoeben adgilmdebareobis miwiszeda-kosmosur topo-
grafiul agegmvas?  
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Tavi VI. topografiuli rukebi da gegmebi 
 

§VI.1 cneba rukebze da gegmebze 
topografiuli rukebi da gegmebi _ dawvrilebiTi, Sinaarsis, gaformebisa 

da maTematikuri safuZvelis mixedviT erTiani geografiuli rukebia, romlebzec 

gamoisaxeba adgilmdebareobis bunebrivi da anTropogenuli (socialur-
ekonomikuri) obieqtebi maTTvis damaxasiaTebeli xarisxobrivi da raodenobrivi 
maxasiaTeblebiT, ganTavsebis TaviseburebebiT.GgankuTvnilia mravalmiznobrivi 
sameurneo, samecniero da samxedro gamoyenebisaTvis. maT safuZvelze xdeba aseve 
dargobrivi Tematuri rukebis Sedgena. 

 проектов 
§VI. 2. dedamiwis zedapiris kartografiuli 

gamosaxulebis ZiriTadi Tvisebebi. maTze wayenebuli 
pirobebi 

 
Kkartografiul gamosaxulebebs (ruka, globusi, reliefuri ruka, atlasi 

da sxv.) aqvT rigi Tvisebebi. maT Soris aRsaniSnavia TvalsaCineoba da 
gazomviToba.  

rukis TvalsaCinooba uzrunvelyofs dedamiwis zedapiris an misi 
calkeuli ubnebis saxis, maTi maxasiaTebeli niSnebisa da Taviseburebebis 
mxedvelobiT aR-qmas. rukis gazomviToba niSnavs masze gamosaxuli obieqtebis 
raodenobrivi da xarisxobrivi maxasiaTeblebis miRebis SesaZleblobas, 
gansazRvruli gazomviTi operaciebis Catarebis safuZvelze.   

rukis TvalsaCinooba da gazomviToba ganpirobebulia: 1) Cveni 
garemomcveli samyaros mravalganzomilebian obieqtebsa da maT brtyel 
kartografiul gamosa-xulebas Soris arsebuli maTematikuri kavSiriT, romelic 
xorcieldeba karto-grafiuli proeqciebis daxmarebiT; 2) gamosaxuli obieqtebis 
xazovani zomebis masStabis Sesabamisad SemcirebiT; 3) kartografiuli 
generalizaciis gziT adgi-lis tipiuri saxis gamoyofiT, romelic gansazRvravs 
mis ganmasxvavebel Tavisebu-rebebs; 4) dedamiwis zedapiris gamosasaxavad 
gansakuTrebuli niSanTa sistemis _ kartografiuli pirobiTi niSnebis 
gamoyenebiT. 

rukebze wayenebuli erT-erTi ZiriTadi moTxovna kartografiul gamosa-
xulebasa da realur sinamdviles Soris geografiuli Sesatyvisobis dacvaa, misi 
mTavari, tipiuri saxis gamoxatva, obieqtebis sivrculi urTierTkavSirebis 
Cveneba, konkretuli teritoriis geografiuli specifikis gamosaxva. 

rukebze Catarebuli gazomvebis maRali xarisxis uzrunvelyofisaTvis 
aucilebelia, rom maT gaaCndeT konkretuli miznebisaTvis sakmao geometriuli 
sizuste, romlis qveS igulisxmeba obieqtebis moxazulobaTa zomebis, misi 
adgilmdebareobis Sesatyvisoba rukaze da sinamdvileSi. rac ufro mcirea 
gamosasaxi obieqtis teritoria rukis zomebis dacvisas, miT maRalia misi 
geometriuli sizuste. topografiuli rukebis sizustes gansazRvras misi 
masStabi da gamosaxulebis generalizaciis xarisxi. sizusteze mniSvnelovan 
gavlenas axdens rukis Sinaarsis grafikuli elementebis mxedvelobiTi aRqmis 
SesaZleblobebi. cnobilia, rom 0,1 mm grafikuli niSnis is umciresi zomaa, 
romelsac adamianis SeuiaraRebeli Tvali aRiqvams rogorc wertils. imisaTvis, 
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rom grafikuli anagebi aRqmuli iyos rogorc monakveTi, misi minimaluri sigrZe 
0,2 mm unda iyos. rukaze 0,1 mm-is SesatyvisHhorizontalur qveddebuls adgilze, 
rukis masStabis zRvruli sizuste ewodeba, romelic axasiaTebs mocemuli rukis 
zRvrul SesaZleblobebs, adgilis obieqtebis zomebisa da formebis gadace-
misas.Aase magaliTad, 1:10 000 masStabisaTvis zRvruli sizuste 1 m-s Seadgens, 
xolo 1:100 000 masStabisas _ ukve 10 m-s. amgvarad, rac ufro wvrilia rukis 
masStabi miT ufro iCens Tavs winaaRmdegoba rukis sizusteze moTxovnasa da maT 
geografiul Sesatyvisobas Soris. magaliTad, 8 metri sifarTis saavtomobilo 
magistrali 1:100 000 masStabis rukaze gamoisaxeba 0,6 mm sisqis niSniT, romelic 
adgilze 60 m-s Seesabameba. amasTan dakavSirebiT magistralis gaswvriv mdebare 
obieqtebi praqtikulad gadanacvlebulni arian gzis aRmniSvneli pirobiTi niSnis 
cent-ridan, e.i. daculia geografiuli Sasatyvisoba, magram darRveulia rukis 
geometriuli sizuste. ufro wvril masStabze gadasvlisas, geografiuli 
Sesatyvisobis dacvis mizniT, farTobrivi niSnebi aucileblobisas icvleba 
umasStabo. 

rukebis sizuste ganisazRvreba agreTve maTze calkeuli obieqtebis gamosa-
xvis sizustiT. rukebze zRvruli sizustiT daitaneba sayrdeni punqtebi. 
cdomilebebi axlomdebare sayrdeni punqtebis mimarT obieqtebis (calkeuli 
Senobebi, komunikaciebi da sxv.) da mkafio sazRvrebis mqone adgilis konturebis 
datanaSi ar unda aRematebodes 0,5 mm-s vake, da 0,7 mm-s mTiani adgilebisaTvis. 
aramkafio konturebi (reliefis elementebi, mcenareuli safarisa da gruntebis 
sazRvrebi) gamoisaxeba naklebi sizustiT. rukebze horizontalebis mdebareobis 
sizuste damokidebulia reliefis Taviseburebebsa da kveTis simaRleze, romlis 
gadideba iwvevs reliefis gamosaxvis detalurobis Semcirebas.Hhorizontalebis 
mdebareobaSi saSualo cdomileba miRebuli kveTis ½1/4-1/2-s aRwevs vake 
adgilebSi da matulobs 2-3 jer mTiani mxareebisaTvis.  

imis gamo, rom rukaze izomeba adgilze aRebuli manZilebis 
horizontaluri qveddebuli miRebuli monacemebi, rogorc wesi, namdvilze 
ramdenadme moklea. 

rukebis sizuste ZiriTadad gansazRvravs rukebze gazomvebis sizustes. 
garda amisa, gazomvis sizusteze gavlenas axdenen mzomi xelsawyoebisa da mow-
yobilobebis SesaZleblobebi (maTi sizuste), qaRaldis safuZvlis mdgomareoba 

(nakecebi, daWmuWnva, deformacia).  
ruka unda iyos sarwmunoo. eE.i. cnobebi romlebsac gvawvdis misi Sinaarsi 

gansazRvruli drois momentSi unda iyos swori da Tanamedrove, unda Seesaba-
mebodes iq gamosaxuli adgilmdebareobis Tanamedrove mdgomareobas. rukis metad 
saWiro Tvisebaa aseve Sinaarsis sisrule, romelSic igulisxmeba misi 
Semadgeneli informaciis moculoba, maTi mravalferovneba. 

rukebis klasifikacia xdeba Sinaarsis, masStabis, daniSnulebisa da teri-
toriis garemocvis mixedviT. rukebis am mravalferovnebidan gamoyofen zogad-
geografiul rukebs, romlebic gamoxataven adgilmdebareobis ZiriTad 
elementebs. 

rukis elementebis Semadgeneli nawilebia: maTematikuri safuZveli, Sinaar-
si, romelSic Sedis rukaze naCvenebi obieqtebisa da gadmocemuli cnobebis 

erToblioba; Ddamxmare elementebi (saxelwodeba, legenda _ pirobiTi niSnebisa 
da axsna ganmartebaTawarwerebi, sxvsdasxva saxis grafikebi, sacnobaro 
monacemebi da sxva). 

 

§VI.3. topografiuli rukebis ganmasxvavebeli 
Taviseburebebi 

 
topografiuli rukebi da gegmebi Sinaarsis mixedviT zogadgeografiul ru-

kebs ganekuTvnebian. daniSnulebis mixedviT maT mravalmiznobriobas ganapirobebs  
gamoyeneba, rogorc meurneobis sxvadasxva dargebSi, ise samecniero da samxedro 
saqmeSi. teritoriuli garemocvis mixedviT isini ZiriTadad calkeuli 
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saxelmwifoebis an maTi nawilebis rukebia. adgilmdebareobis gamosaxuleba maTze 
mocemulia SesaZlebeli sisruliT, dawvrilebiTa da sarwmunoobiT.хозяйства 

topografiuli rukebis ageba xdeba fizikuri sxeulebis sibrtyeze proeq-

tirebis kanonebiT (maTematikuri safuZveli). erTiani sakoordinato sistema, sayr-
deni geodeziuri qseli, masStabi da pirobiTi aRniSnvebis stabiluri sistema 
maRal geometriul sizustesa da geografiuli Sesatyvisobas ganapirobebs, rac 
mTlianobaSi uzrunvelyofs maTgan adgilmdebareobis TvalsaCino, zust da Seda-

rebadi (sxvadasxva masStabisa da agegmvis wlebis) zogadgeografiuli 
informaciis miRebas. topografiuli rukebis dokumentaluroba saSualebas 
iZleva gamoviyenoT isini ama Tu im teritoriis Sesaxeb detaluri informaciis 
wyarod da bunebaSi orientirebis saimedo saSualebad, vawarmooT maTi 
daxmarebiT adgilmdebareobisa da bunebrivi procesebis, adamianis moRvaweobis 
Sedegebis Seswavla, CavataroT sxvadasxva saxis gazomvebi da gaangariSebebi. es 
da sxva Tvisebebi gamoarCevs maT danarCeni rukebisagan. Ионал 

нtopografiuli rukebi da gegmebi mravalfurclianebia. maTi Semadgeneli 
calkeuli furclebis zomebi mosaxerxebelia rogorc gamosacemad, ise praqtiku-
li xmarebisaTvis. ы приро  
ды 

§VI.4. maTematikuri safuZveli 
 
rukis maTematikuri safuZveli moicavs geodeziur safuZvels, kartografi-

ul proeqciasa da masStabs,  
topografiuli rukebisa da gegmebis geodeziuri safuZvelSi Sedis Semdegi 

elementebi: dedamiwis elifsoidis zomebi, koordinatebisa da simaRleebis 
sawyisi, sayrdeni geodeziur qseli.  

topografiul-geodeziuri samuSaoebis warmoebisas aucilebelia dedamiwis 
elipsoidis zomebis miReba. radganac dedamiwis zogad elifsoidebze 
moTxovnebis praqtikaSi dakmayofileba mainc raRaca daSvebiT xdeba. geodeziasa 
da momijnave mecnierebebSi gamoiyeneba elifsoidis sxvadasxva realizacia, 
romelTa para-metrebi Zalian axlosaa erTmaneTTan, Tumca mTlian Tanxvdenas 
adgili ar aqvs.  

Tanamedrove, yvelaze cnobili zogaddedamiwiseuli elifsoidebis 
parametrebia: 

GRS 80 (Geodetic Reference System 1980) SemuSavebulia geodeziisa da geofizikis 

saerTaSoriso asociaciis mier (International Union of Geodesy and Geophysics) da 

rekomendebulia geodeziuri samuSaoebisaTvis; 

WGS 84 (World Geodetic System 1984) gamoiyeneba Tanamgzavruli navigaciis 
sistema GPS-Si 

ПЗ-90  (dedamiwis 1990 wlis parametrebi) gamoiyeneba ruseTis federaciaSi 
orbitaluri frenebis uzrunvelsayofad da Tanamgzavruli navigaciis sistema 
ГЛОНАСС*-Si. 

Kkartografiuli proeqciis SerCeva ganpirobebulia dedamiwis zedapiris 
sibrtyeze gadatanisas warmoqmnili damaxinjebebis iseT minimumamde dayvanis 
aucileblobiT, romlis drosac isini praqtikulad SeumCneveli iqnebiaan, e.i. 
rukaze Catarebuli gazomvebis sizusteze gavlenas ar moaxdenen. 

saxelmwifo topografiuli rukebis gamocema xdeba erTiani standartuli 
krebulis _  masStaburi rigis mixedviT (cxr. VI.1), romelic moicavs: 1:1000 000, 
1:500 000, 1:200 000, 1:100 000, 1:50 000, 1:25 000 da 1:10 000 masStabebs**. gegmebi 
gamoicema 1:5 000, 1:2 000, 1:1000 da 1:500 masStabebSi. am rigis mixedviT masStabidan 
masStabSi 

 
cxr. VI. 1 

# topografiuli rukebis masStaburi rigi 
1 samoqalaqo samxedro 
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2 saSualo masStabis 1:1000 000-1:300 000 wvrili masStabis 1:1000 000 - 1:500 000 
3 Mmsxvili masStabis 1:200 000 da ufro msxv. saSualo masStabis 1:300 000  

 

4 
  Mmsxvili masStabis 1:200 000 da ufro 

msxvili 
gadasvla xdeba koeficientis (2,0-2,5) mixedviT, romelic amartivebs maT erT sis- 

   temaSi Tavmoyras. 
1:1000 000 masStabis topografiuli rukebis Sedgena xdeba polikonusur 

saxeSecvlil proeqciaSi, romelic gamoiyeneba rogorc mravalwaxnaga.Aam proe- 
qciis gamoyenebisas dedamiwis elifsoidis mTliani zedapiri meridianebiTa da 

 
1*saqarTvelos teritoriaze jer kidev aris xmarebaSi Zveli (sabWoTa kavSiris droindeli) 

gamocemis topografiuli rukebi romelTaTvis  miRebuli iyo krasovskis elipsoidi (ix. Tavi I ), 
xolo koordinatTa sawyisad pulkovos observatoriis mTavari Senobis wriuli darbazis centri. 
simaRleTa aTvla warmoebda kronStadtis futStokis nulidan.  

2** zogierT SemTxvevaSi SeiZleba gamoices 1:300 000 masStabis rukebi 

paralelebiT iyofa sferul trapeciebad, romelTa zomebia grZedis mimarT 6º, 
xolo ganedis gaswvriv 4º (nax. VI.1). milioniani rukis furclebisaTvis dedamiwis 

zedapiris amdagvarad dayofa dadgenilia saerTaSorisod ∗ ; amitom 1:1000 000 
masStabis rukas saerTaSoriso ruka ewodeba. miRebuli trapeciebidan TiToeuli 
Semdeg cal-calke gegmildeba sibrtyeze. amasTan, ganapira meridianebi 
gamoisaxebian swor xazebad, xolo trapeciebi Rebuloben mravalwaxnagas 
waxnagis saxes. rukis furclis masStabi SenarCunebulia Sualeduridan 2º 
daSorebul meridianebsa da ganapira paralelebze (nax. VI.2). saSualo meridiani 
saqarTvelos teritoriis furclebisaTvis moklea namdvil sigrZeze rukis 
masStabSi 0,19 mm-iT. sigrZeebis maqsimaluri damaxinjeba Seadgens ara umetes 
0,10%, farTobebis 0,14%, xolo kuTxeebis 5´, rac praqtikulad ar igrZnoba da 
masStabi SeiZleba CaiTvalos mudmivad rukis furclis yvela nawilSi. 

 

             
     nax. VI. 1. deamiwis elifsoidis  zedapiris    nax. VI. 2. 1:1000 000 masStabis topografiuli  

 dayofa sferul trapeciebad            rukis furclis sqematuri gamosaxuleba 
 

yofil sabWoTa kavSirSi 1:500 000 da ufro msxvili masStabis rukebis 
Sedgena xdeboda gaus-kriugeris tolkuTxa ganivcilindrul proeqciaSi 
(kartografiul literaturaSi xSirad moixsenieba merkatoris ganiv proeqciad, 

romelSic zonebis RerZul meridianze damaxinjebis moduli µ=1, proeqciis 

saerTaSoriso aRniSvna ΤΜ), romelic SedarebiT vrceli teritoriebis 
gamosaxulebis praqtikulad SeumCneveli damaxinjebiT miRebisa da masze topo-
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geodeziuri samuSaoebis Catarebisas yvelaze mosaxerxebeli brtyeli marTkuTxa 

koordinatTa sistemis agebis saSualebas iZleva ∗ ∗  
Ddedamiwis zedapiris gausis proeqciaSi gamosaxva SesaZlebelia elifsoi-

dis cilindrSi warmosaxviT imdagvari ganTavsebiT, rom erT-erTi misi meridiani 
aRmoCndes gverdiTi zedapiris mxebi, xolo ekvatoris sibrtye cilindris RerZs 
SeuTavsdes.Ddagegmilebas awarmoeben Semdegi pirobis dacviT: yoveli usasrulod 
mcire figura elifsoidze inarCunebs Tavis formas proeqciaSi. amiT miiRweva 
kuTxeebis toloba adgilze da proeqciaSi.Ddagegmilebis Semdeg cilindris 
zedapiri advilad gaiSleba sibrtyeze Tu mas gavWriT elifsoidis polusebze, 
mxebi msaxvelebis gaswvriv.Ddedamiwis naxevarsferos miRebul gamosaxulebaze 
(nax. VI.3). Sexebis meridiani da ekvatori swor, danarCeni meridianebi da 
paralelebi ki mrud xazebad gamoisaxebian (nax. VI.4). 

∗ milioniani saerTaSoriso rukis Seqmnis idea ekuTvnis germanel geografs albrext penks. 
Mmisi Seqmnis sakiTxebi ixileboda VI. (londoni, 1895). _ IX (Jeneva, 1908, miiRes ZiriTadi 
debulebebi) saerTaSoriso geografiul kongresebze. 

∗ ∗
 am masStabebisTvis saqarTveloSi miRebulia mkveTi cilindruli proeqcia 

    

А  
nax.  VI. 3. dedamiwis elifsoidis naxevris     nax.  VI. 4. gausis proeqcia: a) _ zonis 
gamosaxuleba gausis proeqciaSi                  miRebis geometriuli warmodgena; b) _ 
                                                 sibrtyeze gaSlili zonis gamosaxuleba.  

(wyvetili xaziT naCvenebia zonis namdvili 
 zomebi, uwyvetiT misi zomebi proeqciaSi) 

 
aSS-sa da msoflios mTel rig qveynebSi gamoiyeneba merkatoris universa-                

luri ganivcilindruli proeqcia (µ=0.99960, proeqciis aRniSvnaa UΤΜ). orive 
proeqcia (UTM  da gaus-kriugeris) TavianTi TvisebebiT axlos arian erTmaneTTan 
(gansxvavebaa wertilebis koordinatTa gadaTvlis formulebSi). amasTan, sazRvao 
da aerosanavigacio rukebi yovelTvis merkatoris proeqciaSia mocemuli. 

geodeziur saqmianobaSi uaxlesi Tanamgzavruli teqnologiebis siste-
misGgeodeziuri aparaturis danergvam aucilebeli gaxada dedamiwis erTiani 
(saerTaSoriso) elifsoidis WGS-84-is parametrebisa da merkatoris 
universaluri proeqciis (UTM) SemoReba. Sesabamisad geodeziuri ganazomebis 
damuSaveba da topografiuli rukebis Seqmnis Tanamedrove maTematikuri aparati 

(misi programuli 
uzrunvelyofa) ukve muSavdeba 
am teqnologiebis bazaze. 
amasTan, es teqnlogiebi 
saSualebas iZlevi-an 
tradiciuli topogeodezi-uri 
meTodebisaTvis rTuli da 
Sromatevadi samuSaoebi 
efeqtu- rad, mokle droSi da 
naklebi danaxarjebiT 
Sesruldes.Ees mo-menti 
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mxedvelobaSia misaRebi rukaze zusti mdebareobis dad-genisas. ase magaliTad, Tu 
zusti mdebareobis gansazRvri-sas Cven vxelmZRvanelobT xel-sawyoTi, romlis 
maCveneblebi gamoiTvleba WGS – 84 sistemaSi, unda vixelmZRvaneloT im rukiT, 
romelic gamoTvlilia amave 
modelSi. winaaRmdeg SemTxvevaSi 

                                         miviRebT cdomilebas, Tumca  
nax.  VI. 5. dedamiwis elif-     nax. VI. 6. koordinatTa  praqtikuli amocanebisaTvis is 
soidis zonebis mdebareoba    zonaluri sistema       SeiZleba umniSvnelo iyos _ 

 Seadginos 20-50 m. 
    1:100000_1:1000000 masStabis topografiul da samimoxilvo-

topografiuli rukebisaTvis gamoyenebul proeqciebze zonebi SemosazRvrulia 
erTmaneTisagan 60 
daSorebuli kidura meridianebiT, romlebic 1:1000 000 rukis furclebis sve-tebTan arin 
SeTavsebuli.PproeqciaSi gamosaxulebis masStabi SenarCunebulia RerZul meridianze, mis 
axlomdebare teritoriebze damaxinjebani minimaluria(nax. VI.4, a). xazebis sigrZis 
gadideba aseTi zonebis brtyeli gamosaxulebis kidurebze Seadgens 0,0009; 0,0006; 0,0004 
da 0,0003 Sesabamisad 40º; 50º; 60º da 70º paralelebze. damaxinjeba izrdeba RerZuli 
meridianidan daSorebis Sesabamisad. miuxedavad     

imisa,rom zonis farTobi ramdenadme gadidebulia  (nax. VI. 4, b) xazebis 
sigrZeebis damaxinjeba, saSualo meridianidan ekvatoris gaswvriv yvelaze 
daSorebul wertilebze (zonis sazRvrebTan) Seadgens sigrZis 1/800. aseTi 
damaxinjebebi ar aRemateba 1:100 000 da ufro msxvili masStabis rukebis 
grafikuli agebis zRvrul sizustes. gamosaxulebis masStabi SenarCunebulia mxeb 
meridianze, mis axlomdebare teritoriebze damaxinjebani minimaluria, magram 
misgan daSorebisas swrafad izrdeba. 

Eelifsoidis zedapirze zonebis sazRvrebi gayavT geografiul koordi-
natTa sistemaSi. grinviCis (nulovani) meridiani pirveli zonis dasavleTi 
sazRvaria, xolo  6º-iani grZedis mqone meridiani _ aRmosavleTi sazRvari da ase 
Sem-deg (nax.VI.5). sul zonebis raoodenobaa 60, numeracia xdeba arabuli 
cifrebiT, dasavleTidan aRmosavleTisken saaTis isris sawinaaRmdego 
mimarTulebiT. dedamiwis zedapiris aseTi dagegmilebis Sedegad saqarTvelos 

teritoria or, me-7 da me-8 zonebSi eqceva. zonis SemomsazRvrel meridianebs 
gansazRvraven formu-lebiT:                                                               

 1) aRmosavleT naxevarsferosaTvis Ldas =  6º(n-1), M L saS =  6º n -3º,  LaRm. = 
6º n; 2) dasavleT naxevarsferosaTvis   Ldas = 180 º - 6º(n-30-1), M LsaS = 180 º - 6º( n -
30)+3º, LaRm. =180º- 6º (n-30); sadac Ldas - zonis dasavleT sazRvris grZedi,M L saS – 
saSualo meridianisa, xolo LaRm. – zonis aRmosavleT sazRvris grZedia, N-zonis 
nomeri. 

1:5000 da ufro msxvilmasStabiani gegmebis Sedgenisas gamoiyeneba 3º zonebi,  
rac gamowveulia imiT, rom 6º zonebad dayofisas miRebuli damaxinjebani 
aRemateba gegmebis am masStabSi Sedgenisas dasaSveb zRvars. 

samgradusiani zonebis saSualo meridianebi emTxvevian 6º-iani zonis 
saSualo an gverdiTi (sasazRvro) meridianebs. pirvel 6º da 3º-ian zonebs aqvT 
erTi da igive saSualo meridiani 3º-iani grZediT. Aamitom samgradusiani zonis 
saSualo meridianis grZedi gamoiTvleba formuliT: 

L saS =  3º n 
Bbrtyeli maTkuTxa koordinatTa zonaluri sistema iqmneba yoveli zonisa-

Tvis. zonebis saSualo meridiani warmoadgens RerZuls, radganac SeTavsebulia 
abscisaTa XX RerZTan, xolo ekvatoris xazi ordinatTa YY RerZis Semcvlelia. 
abscisaTa RerZis CrdiloeTi bolo miRebulia dadebiTad, xolo samxreTi uaryo-
fiTad; ordinatTa RerZis aRmosavleTi mimarTuleba dadebiTia, xolo dasavleTi 
ki uaryofiTi. 

zonaSi koordinatTa bade Sedgeba XX da YY RerZebis paralelur, 
erTmaneTi-sagan toli manZiliT daSorebuli xazebisagan. nebismieri wertilis 
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mdebareoba ganisazRvreba X abscisiT _ manZiliT ekvatoridan mocemul 
wertilebamde da Y  ordinatiT _ manZiliT RerZuli meridianidan.  

saqarTvelos teritoriisTvis abscisa yovelTvis dadebiTia, xolo ordinata 
icvlis niSans, rac qmnis siZneleebs gamoTvlebis warmoebisas.Uuxerxulobis 
moxs-nis  mizniT  ordinatTa sawyisi gadatanilia RerZuli meridianidan 500 km 
dasav-leTiT (nax. VI.6). aseTi gadanacvlebis Sedegad RerZul meridianze Yyvela 
wer-tilis ordinata 500 km-ia, xolo dasavleTiT mdebareebis  500 km-ze naklebi 
da aRmosavleTiT Sesabamisad 500 km-ze meti dadebiTi ordinatebi aqvT. aseTi 
gada-adgilebiT miRebul koordinnatebs gardaqmnili ewodeba. imisaTvis rom 
miTiTebuli iyos gansasazRvravi wertilis mdebareoba elifsoidze ordinatebi 
Seicaven aseve zonis nomers.  mag. Y=7258325  niSnavs, rom wertili mdebareobs me-7 
zonaSi (pirveli cifri im zonis nomeria, romelSic wertili imyofeba) 

im SemTxvevaSi,Orodesac topo-geodeziur samuSaoebs awarmoeben zonebis 
sazRvrispira ubnebSi, SemoaqvT zonebis gadafarvis zolebi. aseT adgilebSi 
sakoordinato xazebi erTmaneTis mimarT kuTxiT arian ganlagebulni. gadafarvis 
zolebis sifarTe Seadgens 4º, 2º-2º orive mxares da maTTvis wertilTa 
koordinatebs gamoiTvlian orive mezobel sistemaSi. aseT SemTxvevebSi 1 : 25 000, 1 
: 50 000, 1 : 100 000 da 1: 200 000 masStabis topografiul rukebze daaqvT damatebiTi 
sakoordinato (kilometruli) bade gamosasvlel kilometrul xazebze, mosazRvre 
dasavleTis an aRmosavleTis zonaSi. damatebiTi sakoordinato bade 
gankuTvnilia erTi zonis koordinatebis gardasasaxavad meore, mezobeli zonis 
sakoordinato sistemaSi (nax. VI.7). 

Nnaxazze (nax. VI.8) dasavleT CarCos gareTa mxareze xazebi warwerebTan 81, 
6082 da CarCos CrdiloeT mxareze warwerebTan 3693, 94, 95 da sxv. aRniSnaven 
kilometruli xazebis gasasvlelebs mezobeli (mesame) zonis sakoordinato 
sistemaSi. aucileblobis SemTxvevaSi damatebiTi sakoordinato bade gaixazeba 
rukis furcelze erTsaxeliani xazebis SeerTebis gziT CarCos sapirispiro 
mxareebze.Aaxlad agebuli bade warmoadgens mosazRvre zonis rukis furclis 
kilometruli badis gagrZelebas da mTlianad unda uTavsdebodes (erwymodes) mas 
rukebis Sewebebisas.  

    
nax. VI. 7. koordinatTa zonaluri sistema       nax. VI. 8. dmatebiTi sakoordinato bade 

                                                       
zonis sazRvrebSi erTi da imave wertilze gamavali sakoordinato xazisa da 

meridianis mimarTuleba erTmaneTs ar uTavsdeba; isini urTierT Soris qmnian 
kuTxes, romelsac meridianebis gausismieri Seaxloeba ewodeba. 

γg ( LL −= 0 w)sinβ 
sadac L0 da Lw meridianis grZedebia. γg udidesia zonis sazRvrebze _ 3º 

(nax.VI.9), xolo ekvatorTan mdebare wertilebisaTvis γg 0&-Tan axlosaa zonis 
sazRvrebSi; polusebze zonis ganapiras uaxlovdeba 3º. 
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nax. VI.9. meridianebis gausismieri Seaxloeba 
 
gausismieri Seaxloeba dadebiTia, Tu badis xazi gadaxrilia mocemul 

wertilze gamavali geografiuli meridianidan aRmosavleTiT. winaaRmdeg SemTxve-        
aSi Seaxloeba dasavleTisaa da uaryofiTi. 

 
 
 

§VI.5. dagrafva da nomenklatura 

 
Mmravalfucliani rukis dayofas calkeul furclebad dagrafva ewodeba, 

xolo TiToeuli furclis aRniSnvas cal-calke gansazRvvruli sistemis 
mixedviT – nomenklatura. rukebisa da gegmebis masStaburi rigis am mxriv 
mowesrigeba 1:1000 000 masStabis saerTaSoriso rukis dagrafvasa da 
nomenklaturazea dafuZnebuli (nax. VI.1)  

meridianebiT SemosazRvruli milioniani masStabis rukis sazRvrebi gausis 
proeqciis sakoordinato zonis sazRvrebTan arian SeTavsebuli. erTi mTliani 
zonis gamosaxvas esaWiroeba aseTi masStabis rukis ramdenime aTeuli furceli, 
romlebic qmnian rukis kolonas (ubralod kolona an sveti).Kkolonebi 
aRiniSneba arabuli cifrebiT, romelTa aTvla xdeba ise, rogorc zonebis, 
oRond 180º meridianidan, amitom kolonis nomeri zonis nomrisagan 30 gansxvavdeba. 
magaliTad 1-li zona _ 31 kolona. 

Hhorizontaluri mimarTulebiT milioniani rukis furclebi yovel 4º-Si 
qmnian paralelebiT SemosazRvrul ganedur rigebs (sartylebs), romlebic aRi-
niSnebian laTinuri anbanis asomTavruli asoebiT, ekvatoridan CrdiloeTiT da 
samxreTiT. 1:1000 000 rukis furclis nomenklatura, romelic gansazRvravs mis 
mdebareobas furclebis saerTo sistemaSi, Sedgeba ganeduri rigebis asoiTi aR-
niSvnisa da kolonis nomrisagan  (nax.VI.10. moniSnulia furceli nomenklaturiT 
K-37). 

4ºX6º zomis rukebi gamoicema 0º -dan 60º- mde ganedebis mqone paralelebiT Se-
mosazRvrul teritoriaze. 60º -dan 76º - mde paralelebs Soris furclebs awyvi-leben da 
maTi zomebi Sesabamisad Seadgens 4º X 12º. 76º-dan 88º-mde paralelebs 
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nax.  VI. 10. 1:1000 000 masStabis rukis furclebis saerTaSoriso dagrafva  

 
Soris erT furclad xdeba oTxi furclis SeerTeba, romelTa farTobi 
winamdebare furclebis tolia, magram Semoisazvrebian 24º intervalis mqone 
meridianebiT. gaerTianebuli furclebis nomenklatura Sedgeba Sesabamisad rigis 
aRmniSvneli asosa da kolonis nomrebis aRmniSvneli ori an oTxi ricxvisagan, 
magaliTad, P-39, 40;    T-37, 38, 39, 40. 

 
 

nax.  VI. 11. 1:1000 000 masStabis rukis        nax. VI. 12. Mmsxvili masStabis rukebis dag- 
furclis dagrafva 1:500 000, 1:200 000        rafva da aRniSnva (1:100 000, 1:50 000, 1:25000)                                                                                                             
da 1:100 000 masStabis furclebad          
 

1:500 000 da ufro msxvili masStabis rukis furclebis dagrafva warmoebs  
1:1000 000 rukis furclis meridianebiTa da paralelebiT yoveli masStabisaTvis 
dadgenili intervaliT dayofis gziT. amasTan, miRebuli rukis furclebis 
zomebi, mTeli masStaburi rigisTvis, daaxloebiT toli unda iyos (cxr. VI.1). 

  

NN 
#N 
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Ffurclis zomebi 
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Ffurclis 
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  amgvarad, rom mi-
viRoT 1:500 000 mas-
Stabis rukis fur-
celi, saWiroa mili-
oniani rukis furce-
li daiyos Sua meri-
dianiTa da parale-
liT oTx tol nawi-
lad. (aTkilometria- 
ni furclis 
xuTkilo- 
metrianis 4 furc-
lad) cxadia, rom 

milioniani rukis fu-rcelze gamosaxuli 
teritoriis mTli- anad gamosaxvisaTvis 1:500 000 masStabis rukis furcelze, 
saWiro gaxdeba misi zomebi gadiddes 4-jer.Ggadidebuli furceli unda daiyos 4 
tol nawilad. am masStabis rukis furclis sazRvrebi iqneba yovel 3º-ze gamavali 
meridianebi da paralelebi, romlebic gadian 2º-iani intervaliT. Mmilioniani 
rukis erT furcels Seesabameba aseve 1:200 000 masStabis rukis 36 
(aTkilometrianiis furclis dayofa orkilmetrianis 36 furclad) da 1:100 000-is 
144 (aTkilometrianiis furclis dayofa 144 erTkilometrian furclad) furceli  
(nax. VI.11).  

1:50 000, 1:25 000 da 1:10 000 masStabis rukis furclebis dagrafva warmoebs 
winamdebare masStabis rukis furclis 4 tol nawilad dayofis gziT, e.i. jer 
iyofa 1:100 000 furceli, Semdeg 1:50 000, da bolos 1:25 000 4 furclad (nax. VI.12). 
1:5 000 masStabis gegmis furclis zomis gansasazRvravad 1:100 000 masStabis rukis 
furcels yofen 256 nawilad  (nax. VI.13, a). amis Semdeg am furclebis dayofiT 9 
nawilad miviRebT 1:2 000-is furclebs (nax. VI.13, b).  

Yyofil sabWoTa kavSirSi gamoSvebuli 1:500 0000 masStabis rukis furclebi 
aRiniSneboda rusuli asomTavruliT (A, Б, В, Г), 1:200 000 _ romauli cifrebiT (I, 
II, III, . . . . XXXVI), 1:100 000 masStabis arabuli cifrebiT (1,2,3, . . . . 144), 1:50 000 
isev rusuli asomTavruliT, 1:25 000 _ rusuli patara asoebiT (а, б, в, г), 1:10 000 
da 1:5 000 orive arabuli cifrebiT, amasTan meore msStabisa moqceulia 
frCxilebSi [1, 2, 3, 4 da (1), (2) , (3) , (4)   . . . . (256)], 1:2000 isev rusuli patara 
asoebiT, romelsac frCxilebSi aqceven. nax. VI.12-ze naCvenebia nomenklaturebis 
magaliTebi. 

topografiuli rukebisa da gegmebis furclebis nomenklaturebis Sedgena 
xdeba ori gziT: 

1. sawyisi furceli ramdenime masStabis furclebis dagrafvis safuZvelia: 
sawyisi masStabis nomenklaturas (1:1000 000 an 1:100 000 masStabis) emateba konkre-
tuli masStabis furclis aRniSnva. asea Sedgenili 1:500 000, 1:200 000 da 1:100 000 
rukebis nomenklatura 1:1000 000 masStabis furclis safuZvelze. 1:50 000 da 1:25 
000 ki 1:100 000 safuZvelze. 

2. sawyisi furceli _ erTi masStabis furclebis dagrafvis safuZvelia: kon- 
kretuli masStabis furclis aRniSnva emateba winamdebare masStabis nomenkla-
turas. ase xdeba 1:25 000, 1:10 000, da 1:2000 masStabis furclebis nomenklaturebis 
Sedgena. 20 km2-ze naklebi farTobis mqone ubnebis gegmebis Sedgenisas gamoiyeneba 
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 1:1000 000 6º 4º 1 1 175000 

 1:500 000 3º 2º 4 4 44000 

 1:2000 000 1º 0º40' 36 36 5000 

 1:100 000 0º30' 0º20' 144 144 120 
 1:50 000 0º15' 0º10' 4 576 300 
 1:25 000 0º07'30" 0º05' 4 2304 75 

 1:10 000 0º03'45"" 0º02'30" 4 9216 19 

 1:5 000 0º01'52,5" 0º01'15" 256 36864 4* 

 1:2 000 0º00'37,5" 0º00'25" 9 331776 1* 
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nax. VI. 13. 1:100 000 masStabis rukis furclebis dagrafva a)  1:5 000 da b) 1:2 000 

masStabis furclebad                                  
                                                     cxr. VI.2 

                                                  
 
 
 
 
 

marTkuTxa an kvadratuli dagrafva 1:5 000 masStabis furclis safuZvelze.  
sawyisi furceli iyofa 1:2 000 masStabis 4 fu-

rclad, oriaTasiani _ 1:1000 masStabis 4 da 1:500-is  
16 furclad (nax. VI.14). furclebis aRniSnva da 
zomebi naCvenebia cxr.VI.2, xolo nomenklaturis 
magaliTi nax. VI.13-ze. 

 
VI. 14. 1:2000, 1:1 000 da 1:500 masStabis  

gegmebis marTkuTxa dagrafva 
 
*marTkuTxa dagrafvaSi 
 
 

VI.6. kartografiuuli pirobiTi niSnebi dedamiwis 
zedapiris situaciisa da reliefis gamosasaxavad 

 

kartografiuuli (topografiuli) pirobiTi niSnebi (SemoklebiT pirobiTi 
niSnebi) _ simboluri grafikuli, asoiT-cifrobrivi da fonuri aRniSvnebis 
(niSnebis) sistemaa, romelic gamoiyeneba rukaze sxvadasxva obieqtebisa da maTi 
xarisxobrivi da raodenobrivi maxasiaTeblebis gamosasaxavad. kartografiuli 
niSnebis, maTi Tvisebebis codna _ aucilebeli pirobaa rukaze gamosaxuli sinam- 
dvilis aRqmisaTvis, safuZvelia rukis „wakiTxvis“ codnis, misi daxmarebiT 
saWiro cnobebis miRebisa da gazomviTi samuSaoebis sworad Catarebisa. rukaze 
gamoyenebuli pirobiTi niSnebisganaa Sedgenili rukis legenda.  

topografiuli pirobiTi niSnebisaTvis gaTvaliswinebulia erTgvarovani 
jgufis obieqtebis aRniSvnebis (moxazulobisa da feris) erTianoba (Sida gansxva-
vebebisaTvis damatebiTi elementebis gamoyenebiT) (nax. VI.14). amasTan, sxvadasxva 
qveynebis topografiuli rukebis ZiriTadi pirobiTi niSnebi mniSvnelovnad ar 
gansxvavdebian erTmaneTisagan. topografiuli pirobiTi niSnebi, rogorc wesi, 
gadmoscemen rukaze gamosasaxi obieqtebis, konturebisa da reliefis elementebis 

masStabi Ffurclebis 
aRniSnva 

furclis Car-
Cos zomebi sm 

Ffurclis farTobi 
ha km2 

1:5 000 1,2,3,..... 40X40 400 4 
1:2 000 А, Б, В,  Г 50X50 100 1 
1:1 000 I, II, III, IV 50X50 25 0,25 

1:5 00 1, 2, 3, . . . . 50X50 6,25 0,0625 
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formasa da zomebs, adgilmdebareobasa da zogierT raodenobriv da xarisxobriv 
maxasiaTeblebs.  

zogadgeografiuli rukebis (romelTac ganekuTvnebian topografiuli 
rukebi) elementebi sivrcobrivi ganfenilobis mixediT SeiZleba or jgufad 
davyoT: 1) obieqtebi, romelTac gaaCniaT sasruli zomebi, magaliTad, sawarmoo 
obieqtebi, mdinareebi, tbebi, dedamiwis zedapiris xelovnuri formebi da sxva 
(obieqtebi, romlebic topografiaSi iwodeba adgilis sagnebad an situaciad); 2) 
adgilis reliefis Semqneli dedamiwis zedapiris sxvadasxva formebis erTianoba, 
romelsac aqvs ganusazRvreli sivrcobrivi ganfeniloba.Oorive jgufis obieqtebi 
rukaze gamoisaxebian gansxvavebuli pirobiTi niSnebiT. 

Ppirveli jgufis obieqtebis pirobiTi niSnebi warmoadgenen figurebs, xaze-
bisa da maTi gadakveTebis kombinacias, romlebzec damatebulia asoiT – cifrob-
rivi da feradi aRniSvnebi. 

Ggrafikuli niSnebi _ sxvadasxva grafikuli agebulebania rukaze, 
figurebisa da xazebis saxiT, romlebic gansxvavdebian, formiT, zomebiT 
Semadgeneli elemen-tebis raodenobiT, orientirebiT da sxva (nax.14) 

Fferi _ gamoiyeneba obieqtebis xarixobrivi maCveneblebis aRsaniSnavad. 
cifruli aRniSvnebi - gamoiyeneba sxvadasxva raodenobrivi maCveneblebis 

gad-mosacemad, magaliTad, gzis sifarTe, mdinaris siRrme, dedamiwis zedapiris 
wertilebis niSnuli da sxva. 

asoiTi aRniSvnebi - pirvel rigSi gamoiyeneba rukaze geografiuli 
obieqtebis saxelwodebebis aRsaniSnavad. topografiuli rukebis warwerebisaTvis 
standarti-zebuli Sriftebi saSualebas iZlevian pirobiT niSnebze damatebiT 
gadmoices mniSvnelovani cnobebi. amasTan, Sinaarsobriv datvirTvas gamoxatavs 
asoTa moxazuloba, zoma. magaliTad, sxvadasxva SriftiT gamoxataven 
dasaxlebuli pun-qtebis tipebs (qalaqi, daba, sofeli), maT politikur-
administraciuli daniSnu-lebas (dedaqalaqi, raionis an sakrebulos centri). 
asoebis zomaTa cvalebadobiT gamoisaxeba mosaxleobis raodenoba.Mmocemul 
punqtebSi asoiTi gamosaxulebis daxmaebiT gadmoicema agreTve obieqtebis 
damatebiTi daxasiaTeba.AmagaliTad, fabrikis an qarxnis niSnis gerdiT 
miTiTebulia gamoSvebuli nawarmis dasaxeleba (aguris qarxana, metalurgiuli 
kombinati da sxv.) sazogadoebrivi Senobebis gamosaxulebas, romelic naxatiT 
waagavs sxva Senobebs, Tan axlavs Sesabamisi warwerebi (T. - Teatri, sk. - skola 
da sxv.). 

miRebulia topografiuli pirobiTi niSnebis dayofa masStabur (farTobiT), 
masStabgare, xazovan da axsna-ganmartebiT niSnebad. 

masStaburi, anu farTobiTi pirobiTi - niSnebi gamoiyeneba iseTi mniSvne-
lovani farTobis mqone topografiuli obieqtebis aRsaniSnavad, romelTa zomebi 
gegmaSi SeiZleba gamoisaxos mocemuli rukis an gegmis masStabSi. is Sedgeba 
obieqtis sazRvrebis aRniSvnisa da misi Semvsebi niSnebis an pirobiTi Sefe-
rilobisagan.  

Oobieqtis konturs aCveneben wertilovani punqtirebiT (tyis konturi, 
Waobi, saTibi), uwyveti xaziT (wyalsatevis, dasxlebuli punqtis konturi) an 
Sesabamisi sazRvris pirobiTi niSniT (arxebi, cocxali Robe). Semvsebi niSnebi 
ganTavsdebian konturis SigniT, gansazRvruli TanmimdevrbiT (nebismierad, 
Wadrakulad, horizontalur an vertikalur rigebad). farTobiTi pirobiTi 
niSnebis saSualebiT SesaZlebelia rogorc obieqtis mdebareobis gansazRvra, ise 
misi xazovani zomebis, farTobisa da moxazulobis Sefaseba (nax. VI.15). 

masStabgare pirobiTi niSnebi - gamoiyeneba im obieqtebis gamosasaxavad, 
romlebic ver gamoisaxebian mocemuli rukis masStabSi. maTi daxmarebiT ar 
SeiZleba vimsjeloT gamosaxuli obieqtis zomebze. adgilze sagnis mdebareobas 
Seesabameba niSnis gansazRvruli wertili. magaliTad, wesieri formis mqone 
niSnisaTvis (geodeziuri qselis punqtis aRmniSvneli samkuTxedi an oTkuTxedi, 
wre _ cisterna, WaburRili) _ figuris centri; obieqtis perspeqtiuli naxatis - 
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nax. VI. 15. pirobiTi niSnebis magaliTebi: a - farTobiTi, b – masStabgare, 

 g - erTgvarovani, d – xazovani, e – axsna-ganmartebiTi niSnebi 
A  

saxis mqone niSnisaTvis (saqvabis mili, monumenti) _ figuris safuZvlis Sua 
adgili; safuZvelSi marTi kuTxis mqone niSnisaTvis (qaris wisqvili) _ am kuTxis 
wvero; ramdenime figuris gaerTianebiT miRebuli niSani (radioanZa, sanavTobo 
koSkura) _ maT Soris safuZvlis centri. gasaTvaliswinebelia, rom erTi da imave 
adgilobrivi sagnebi rukebze an msxvilmasStabian gegmebze SeiZleba gamoisaxon 
masStaburi (farTobiTi)  pirobiTi niSnebiT, xolo wvrilmasStabian rukebze _ 
masStabgare pirobiTi niSnebiT (nax. VI.16). 

xazovani pirobiTi niSnebi - gamoiyeneba adgilze grZivi obieqtebis 
(rkinigza, saavtomobilo gzebi, eleqtro- da kavSirgabmulobis xzebi, sxvadasxva 
daniS-nulebis izoxazebi, nakadulebi da sxv.) gamosasaxavad. maT ukaviaT saSual 
mdgo-mareoba masStabgare da masStabur pirobiTi niSnebs Soris. aseTi obieqtebis 
sig-rZe gamoisaxeba rukis masStabSi, xolo sigane _ masStabgare. rogorc wesi, 
isini rukaze gamodian adgilis Sesabamis obieqtze farTo, xolo mdebareobas 
Seesaba-meba pirobiTi niSnis grZivi RerZi.   

            
 

nax. VI. 16. adgilze obieqtebis mdebareobis gansazRvris magaliTebi rukaze maTi 
masStabgare niSnebiT gamoxatvisas: 

a – geometriuli figuris centriT, b - figuris safuZvlis Sua adagiliT, g – niSnis 
fuZeSi mdebare kuTxis wveroTi, d – rTuli niSnis qveda figuris centriT 

 
axsna-ganmartebiTi pirobiTi niSnebi gamoiyeneba rukaze naCvenebi adgilis 

obieqtebis damatebiTi daxasiaTebisaTvis. magaliTad, xidebis sigrZe, sigane, 
simaRle, tvirTamweoba, gzis safaris sifarTe da saxe, tyeSi xeebis saSualo 
simaRle, sisqe, da sxv. sxvadasxva saxis warwerebi da obieqtebis sakuTari 
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saxelebi rukebze aseve axsna-ganmartebiTi xasiaTisaa; nebismieri am niSnebidan 
sruldeba dadgenili SriftiT da gansazRvruli zomis asoebiT.   

topografiul rukebze movlenebis gamosaxatavad gamoiyeneba aseve Semdegi 
saxis aRniSvnebi: isrebi – Waobis siRrmisa da mimarTulebis saCveneblad, jvrebi 
– uReltexilebze, swori xazebi – mdinareebis im adgilebSi, sadac gazomilia 
misi sigane da siRrme. 

topografiul rukebze da gegmebzeAadgilmdebareobis reliefis gamosasaxa-
vad xSirad mimarTaven Strixebis meTods, morecxvas, ferad plastikas, 
niSnulebisa da izoxazebis (horizontalebis) xerxs. msxvilmasStabian rukebze da 
gegmebze reliefi, rogorc wesi, horizontalebis meTodiT gamoisaxeba, rasac aqvs 
mniSvnelovani upiratesoba sxva danarCen meTodebTan SedarebiT.F 

izoxazebi ewodeba rukaze erTi da imave raodenobrivi maCveneblebis Semaer-
Tebel xazebs. reliefis SemTxvevaSi aseTi xazebi erTnairi simaRlis wertilebs 
aerTianebs da maT izohifsebs (horizontalebs) uwodeben. reliefis iseTi forme-
bis gamosasaxavad, romlebic horizontalebiT ar gamoisaxebian gamoiyeneba dama-
tebiTi pirobiTi niSnebi da reliefis cifruli maxasiaTeblebi: wertilTa si- 
maRlis niSnulebi, xramebis siRrme da sxva (nax. VI.17). 

masStabis dawvrilebis Sesatyvisad topografiul rukebze erTgvarovani pi-
robiTi niSnebi erTiandebian jgufebSi, xolo es ukanaknelni _ erT 
ganzogadebul niSanSi da a.S. mTlianobaSi mocemuli niSnebis sistema SeiZleba 
warmovidginoT wakveTili piramidis saxiT, romlis fuZeSi devs 1:500 masStabis 
topografiuli gegmebis niSnebi, xolo wveroze _1:1000 000 masStabis 
samimomxilvo-topografiuli rukebi.  

topografiuli pirobiTi niSnebis ferebi erTia yvela masStabisaTvis. 
savargulebisa da maTi konturebis, nagebobaTa, adgilis sagnebis, sayrdeni 
punqtebisa da sazRvrebis Strixovani niSnebi ibeWdeba Savi feriT; reliefis ele-
mentebi _ yavisferiT; wyalsatevebi, wyalsadinrebi, Waobebi da yinvarebi _ lur-
jad (wylis zedapiri _ Ria lurjSi); juja tyeebi, buCqnarebi, zvrebi _ Ria- 
mwvaned; cecxlgamZle nagebobebiani kvartalebi da gzatkecilebi narinjisferad; 
kvartalebi aracecxlgamZle nagebobebiTa da gruntis gaumjobesebuli  gzebi _ 
yviTlad. pirobiT niSnebTan erTad topografiuli saxelebis pirobiTi Semokle-
bebi – politikur – administraciuli erTeulebis (magaliTad, Tbilisis zRva - 
Tbil. zRva) da axsna - ganmartebiTi terminebis - (magaliTad, eleqtrosadguri  
el. sad., Crdilo - dasavleTi – C.d.). pirobiTi niSnebisaTvis damaxasiaTebelia  
TvalsaCinoeba, gamoirCevian naxatis simartiviTa da damaxsovrebis siadviliT. 
amasTan, maT unda uzrunvelyon kartografiuli gamosaxulebis sizuste. yvela 
masStabis rukebisa da gegmebisaTvis pirobiTi niSnebis dadgena xdeba normatiuli 
da instruqciuli dokumentebiT da savaldebuloa agegmviTi samuSaoebiT 
dakavebuli organizaciebisa da uwyebebisaTvis.                                               
 
 

                                  
pirobiTi niSnebis gamoyeneba 

saSuale-bas iZleva: rukaze 
adgilmdebareobis niSan-Tvisebebi 
gamoisaxos iseTi obieqtebis SenarCunebiT, 
romelic saWiroa am adgilis 
daxasiaTebisaTvis, magram mcire zomis 
gamo rukis masStabSi misi Cveneba 
SeuZlebelia (calke mdgomi Senoba, 
meCxerad dasaxle-bul adgilebSi); 
obieqtebisa da maTi jgufis gare niSnebis 
gamoyofiT (gzebi, dasaxlebuli punqtebi) 
an xarisxobrivi gansxvavebebiT (gruntis 
gzebi, gzatkecile- 
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bi, avtostradebi); obieqtebis im raodeno-                                   
brivi maxasiaTeblebis CvenebiT, romlebic 
adgilze SeumCnevelia (simaRleTa da                                             
doneTa niSnulebis warwerebi, reliefis 

maxasiaTebeli wertilebisa da xazebis warwerebi), magram saSualebas 
iZlevian                                                                  

nax.VI. 17. reliefisa da misi formebis    samganzomilebiani reliefis iseT organ- 
gamosaxva a - horizontalebiT, b – simaR- zomilebian zedapirze (sibrtyeze) 
gamosax- 

  lis niSnulebiT; g-damatebiTi niSnebiT   vis, rogoricaa ruka.  
                                               pirobiTi niSnebi topografiuli 
rukebis mTeli masStaburi rigisTvis standartulia, rac aadvilebs maTTan 
muSaobas da uzrunvelyofs maTi gaformebis calsaxobas. pirobiTi  niSnebis 
simravle didia, rac ganpirobebulia rukebze yvela landSafturi zonis 
mravalferovnebis gamosaxvis aucileblobiT. Tumca konkretuli teritoriis 
rukebTan muSaobisas sakmarisia ramdenime aTeuli niSnis damaxsovreba. erTi 
masStabis rukebis pirobiTi niSnebis codna sakmarisia mTeli masStaburi rigis 
topografiuli rukebis pirobiTi niSnebis gasagebad.  

pirobiTi niSnebi Tavmoyrilia specialur cxrilebSi, romlebic 
gamocemulia broSurebad. gamoyenebis gaadvilebis mizniT isini dajgufebulia.                                   
                                                           

          §VI.7. kartografiuli generalizacia 
 

rukaze gamosasaxi obieqtebis SerCevisa da ganzogadebis process rukis masS-
tabisa da gamosasaxi teritoriis gaTvaliswinebiT kartografiuli 
generalizacia ewodeba.Kkartografiuli obieqtebis SerCeva da ganzogadeba _ ori 
urTierT Semvsebi da erTmaneTTan dakavSirebuli procesia. rukas 
kartografirebadi teritoriis grafikuli niSnebiT gamosaxvis SezRuduli 
saSualeba gaaCnia. Mmeore-xarisxovani detalebis simravle aZnelebs rukis 
Sinaarsis aRqmas, aucilebelia gamoinaxos is saerTo damaxasiaTebeli, rac 
saSualebas mogvcems gavaerTianoT calkeuli obieqtebi jgufebSi saxeobiTi, 
gvareulobiTi da sxva niSanTvisebebiT, gamoinaxos maTSi yvelaze arsebiTi 
Tvisebebi. amisaTvis saWiroa rukaze naCvenebi obieqtebis xarisxobrivi da 
raodenobrivi maCveneblebis ganzogadeba, maTi moxa-zulobaTa gamartiveba, 
araarsebiTi, wvrilmani detalebis mocilebiT, obieqtebis gamorCeul 
TaviseburebaTa SenarCunebiTa da sxva xerxebiT. 

 kartografiuli generalizaciis faqtorebia: rukis daniSnuleba, misi mas-
Stabi, kartografiuli sinamdvlis gansakuTrebuloba. 

daniSnuleba _ generalizaciis wamyvani faqtoria, radganac igia rukis mas-
Stabis, Sinaarsisa da gaformebis Taviseburebebis ganmpirobebeli.Mmaszea damoki-
debuli Tu ra iqneba, da rogori sisruliT iqneba datanili rukaze. nax. VI.18-ze 
naCve-nebia aWaris erTi da igive masStabis rukebis fragmenti.Ppirveli ruka 
gaTvaliswinebulia satranspoto miznebisaTvis, xolo meore admiistraciul-
teritoriuli daniSnulebisaa. pirvel rukaze (nax. VI.18, a) naCvenebia gzaTa qseli 
gzebis nomrebis CvenebiT, fizikur-geografiuli obieqtebi ZiriTadad 
sqematizirebulia, dasaxlebuli punqtebis raodenoba minimaluri. 
administraciul-teritoriulze meti datvirTviTaa naCvenebi dasaxlebuli 
punqtebi, adminis-traciuli sazRvrebi. sagzao qseli aqac mniSvnelovani 
datvirTviTaa mocemuli, Tumca daxasiaTebebis gareSe.  

zusti gazomvebisaTvis gankuTvnili rukebis Sedgena xdeba msxvil masStabSi, 
xolo mniSvnelovani farTobis mqone teritoriebis vizualuri SeswavlisaTvis _  
wvril masStabSi. 

masStabi daniSnulebasTan erTad gansazRvravs kartografiuli gamosa-
xulebis zomas. magaliTad, 1 km2 1:50 000 masStabis rukaze daikavebs 400 mm2, xolo 
1:500 000 - ze _ sul raRac 4 mm2. aqedan Cans, rom SeuZlebeli iqneba masSta-bis 
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Semcirebisas gamosaxulebis yvela elementis SenarCuneba (nax. VI. 18). masStabi 
did gavlenas axdens aseve rukis Sinaarsis sizusteze. misgan mniSvvnelovnadaa 
damokidebuli kartografiuli gamosaxulebis raodenobrivi da xarisxobrivi 
maxasiaTeblebis ganzogadebis xarisxi. masStabi qmnis obieqtebis individualuri 
niSnebis Cvenebidan misi saxeobiTi (gvarovnul) kuTvnilobis Cvenebamde gadasvlis 
aucileblobas. masStabis cvlileba iwvevs gamosaxulebis pirobiTi niSnebis 
saxis cvlilebas. magaliTad, 1:25 000 masStabis rukaze buCqnariT dafaruli 
teritoria naCvenebia farTobiTi piobiTi niSniT, xolo 1:50 000 masStabis rukaze 
igive teritoria aRniSnulia masStabgare piobiTi niSniT. masStabis cvlilebiT 
gamowveuli Ggegmiuri moxazulobis gamartiveba SeimCneva aseve horizontalebiT 
gamosaxul reliefTan mimarTebaSi.  

     
                                                                            

nax. VI. 18. kartografiuli gamosaxulebis                  nax. VI. 19. kartografiuli 
gamo- 
generalizacia rukis daniSnulebis                        saxulebis generalizacia rukis  
gaTvaliswinebiT                                            masStabis gaTvaliswinebiT 

                                                
nax. VI. 19 -ze  naCvenebi 1:25 000  masStabis rukis fragmentze gacilebiT meti 

horizontalebi da maTi detalebia vidre 1:50 000 masStabis igive fragmentze.  
kartografiul generalizaciaze gavlenas axdens kartografirebadi teritoriis 
Taviseburebani. erTi da igive obieqts gansxvavebuli mniSvneloba aqvs gan-
sxvavebul geografiul pirobebSi. amasTan dakavSirebiT esa Tu is obieqti erT 
SemTxevaSi SeiZleba gamoisaxos rukaze, meore SemTxvevaSi - ara. magaliTad, grun-
tis gzebsa da bilikebs naklebi mniSveloba eniWeba mWidrod dasaxlebul 
teritoriebze da SeiZleba ar iyos naCvenebi rukaze. meCxerad dasaxlebul an 
miudgomel raionebSi isini gadaiqcevian mniSvnelovan obieqtebad, romlebic 
aadvileben gadaadgilebasa da orientirebas, rac ganapirobebs maTi rukebze 
gamosaxvis aucileblobas.                         

kartografiuli generalizaciis moTxovnebis gaTvaliswinebiT xdeba rukebis 
pirobiTi niSnebis damuSaveba. isini iTvaliswineben rogorc obieqtebisa da maTi 
gegmiuri moxazulobebis, ise masStabgare Cvenebis SesaZleblobas, maT klasifika-
cias arsebiTi niSnebis, adgilmdebareobisaTvis mniSvnelobisa da sxva Tavisebu-
rebebis mixedviT. 

 

§VI.8. topografiuli rukebisa da gegmebis gaformeba 

 
rukebis gamoyenebis gamartiviebisa da saWiro furclis moZiebis 

gaadvilebis, mizniT topografiuli rukebisa da gegmebis gaformeba xdeba ise, 
rom yovel furcels aqvs Tavisi pirobiTi aRniSnva _ nomenklatura. Aama Tu im 
furclis nomenklaturis gansazRvrisa da rukis saWiro furclis moZebnas ki 
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aiolebs krebsiTi cxrilebis gamoyeneba, romlebic warmoadgenen paralelebisa 
da meridianebis mimarTulebasTan Tavsebadi horizontaluri da vertikaluri 
xazebiT ujredebad dayofil wvrilmasStabian rukebs.  

topografiuli rukis furceli gareTa mxridan Seicavs monacemebs nomen-
klaturasa da rukis gamocemis TariRze, magnitur mixrilobaze, mimarTulebis 
Sesworebaze, meridianebis Seaxloebaze.   

topografiuli rukebis gaformebis principi da adgilmdebareobis gamosaxva 
dafuZnebulia saerTaSoriso rukis elementebze. sazRvargareTis rukebiT sarge-
blobisas aucilebelia masStabis erTeulis mxedvelobaSi miReba (mili, diumi da 
a.S.). adgilis reliefis aRniSnva, pirobiTi aRniSnvebi da ferebi internaciona-
luria. garTuleba SeZleba gamoiwvios mxolod ucxo enebze gakeTebulma 
warwerebma. 

              
     rukis an gegmis yo-
vel furcels aqvs srul-
yofili gaformeba  (nax.   
VI. 20). furclis ZiriTadi 
elementebia: 1) dedamiwis                           
zedapiris ubnis kartogra-
fiuli gamosaxuleba piro- 
biTi niSnebis dadgenil 
sistemaSi, romelic Sead-
gens rukis furclis Sina-
ars, sakoordinato bade; 2) 
furclis CarCo, romlis 
elementebi gansazRvrulia 
maTematikuri safuZvliT; 3) 
CarCosgare gaformeba (dam-
xmare gawyoba), romelic 
moicavs rukis gamoyenebis        nax. VI. 20. topografiuli rukis 

gasaadvilebel monacemebs        furclis sqematuri gamosaxuleba 

(nax.VI. 20). legenda Cveuleb-      
rivi saxiT topografiuli rukis furcels ar axlavs, xolo pirobiTi niSnebis 

 
nax. VI. 21. topografiuli rukis furcelis CarCos gare gaformebis fragmenti 

 
axsna - ganmarteba  mocemulia cxrilebSi. 

rukis Sinaarsi gadmocemuli iqneba momdevno (VI. 8 – VI.9) paragrafebSi. 
CarCo asrulebs ormag funqcias: SemosazRvravs adgilis ubnis gamosaxulebas da 
nawilobriv asrulebs damxmare gawyobis rolsac, romelic obieqtis gegmiuri 
koordinatebis gansazRvris saSualebas iZleva. 

furclis kartografiuli gamosaxuleba SemosazRvrulia Sida CarCoTi, 
wvrili xazis saxiT. CarCos CrdiloeTi da samxreT mxareebi _ paralelebis 
monakveTebia, aRmosavleTi da dasavleTi _ meridianebis, romelTa mniSvnelobebi 
ganisazRvreba topografiuli rukebis dagrafvis saerTo sistemiT. rukis 
furclis SemomsazRvreliMmeridianebis grZedebisa da paralelebis ganedebis 
mniSvnelobebi iwereba CarCos kuTxesTan (nax. VI. 21).   
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Sida CarCodan cota moSorebiT gamoixazeba e.w. wuTebian CarCo, romelzec 
naCvenebia paralelebisa da meridianebis gasasvlelebi. CarCo dayofilia monakve-
Tebad, romlebic Seesabameba meridianisa da paralelis 1'-is xazovan sigrZes. 

1:50 000 da ufro wvrilmasStabiani rukis furclis zomebi gamosaxulia 
wuTebis mTeli ricxviT, amitom yvela wuTiani monakveTebi CarCos sawinaaRmdego 
gverdebze tolia. 1:25 000 da ufro msxvilmasStabiani rukis furclis zomebi 
ganisazRvreba wuTebiTa da wamebiT.Aamitom Sesabamis gverdebze yvela monakveTebi 
toli ar aris: bolo monakveTebis sidide damokidebulia CarCos kuTxis koordi-
natebze. marcxena ganapira monakveTebisaTvis, CarCos samxreT da CrdiloeT gver-
debze _ es sxvaobaa dasavleT mxaris grZedis mniSvnelobis wamebisa da mTel 
wuTs Soris. nax. VI.19 – ze dasavleTis grZedia 7º 22' 30", amitom marcxena 
ganapira monakveTi Seesabmeba 30"-is xazovan sigrZes. Mmarjvena ganapira 
monakveTebs CarCos igive  gverdebze aqvT aRmosavleTis mxaris grZedis wamebis 

toli sigrZe.Aamave naxazze maTi sigrZe - 1 ⋅ . wamebis monakveTebis sigrZeebis igive 
Sefardeba arsebobs ganapira (dasavleTisa da aRmosavleTis) gverdebze samxreT 
da CrdiloeT gverdebis ganedebis mniSvnelobebs Soris. 

rukis damamTavrebeli elementia gare CarCo, romelic SedarebiT sqeli 
xazia. rukasTan muSaobas aadvilebs wuTebiani monakveTebis aTwamebiani 
danayofebi, romlebic mocemulia gare da wuTebian CarCos Soris. 

1:500 000 da 1:1000 000 masStabis rukebze mocemulia meridianebisa da parale-
lebis kartografiuli bade, xolo 1:10 000 - 1:200 000 masStabebze _ 
sakoordinato, an kilometrebiani bade, radganac misi xazebi gatarebulia yovel 
mTel kilometrze (1 km -  1:10 000 - 1:50 000 masStabis rukebze, 2 km _ 1: 100 000-ze 
da 10 km _ 1: 200 000 masStabis rukebze). 

kilometruli xazebis mniSvneloba warwerilia Sida da wuTebian CarCos So-
ris: abscisebi horizontaluri xazebis boloebze, xolo ordinatebi 
(gardaqmnili) vertikaluri xazebis bolos.Gganapira xazebze uCveneben 
koordinatebis srul mniSvnelobebs, Sualedurebze _ aTeul da erTeul 
kilometrebs.Kkilometruli xazebi warwerilia agreTve furclis SigniTac.Ggare 
CarCoze naCvenebia mezobeli furclis sakoordinato xazebis mniSvnelobebi da 
mdebareoba, Tu is gadafarvis zonaSi mdebareobs (nax. VI. 19).  

CarCosgare gaformebaSi Sedis furclis nomenklaturis aRniSnva, romelic 
miTiTebulia CarCos CrdiloeTi mxaris zemoT da mezobeli furclis 
nomenklatu-rac (gare CarCos Sua adgilebze mdebare wyvetebSi). nomenklaturis 
gverdiT iwe-reba furcelze mdebare mTavari dasaxlebuli punqtis saxeli.Qqveda 
velze moTa-vsebulia monacemebi gamosaxuli teritoriis magnitur mixrilobaze, 
meridianebis saSualo Seaxloebaze, Sesworeba direqciul kuTxeebSi, magnitur 
azimutze gada-svlisas, geografiul (WeSmarit), magnitur meridianebsa da badis 
vertikaluri xa-zis (zonis RerZuli meridianis paraleluris) 
urTierTmdebareobis sqema. aq moce-mulia agreTve ricxviTi, saxelobiTi da 
xazovani masStabebi, uwyvet horizon-talebs Soris metrebis raodenoba, 
gamosaxulia kveTis masStabi, aseve cnobebi rukis Seqmnisa da gamocemis 
TariRebze, sxva sacnobaro monacemebi. 

 
§VI.9. dasaxlebuli punqtebis gamosaxva 

 
Ddasaxlebuli punqtebi adamianis mier teritoriis aTvisebisa da misi ekono-

mikuri ganviTarebis maCvenebelia, isini garkveulwilad gansazRvraven raionis 
samxedro mniSnvnelobas.Qqalaqebi, qalaqis, soflisa da saagarako tipis 
dasaxlebebi, dasaxlebebi samrewvelo sawarmoebebTan, rkinigzis sadgurebTan, 
navmisadgomebTan da sxva _ topografiuli rukis umniSvnelovanesi elementebia, 
romlebic gamoisaxebian sakuTari dasaxelebebiT, axsna-ganmartebiTi warwerebiTa 
da cifruli maxasiaTeblebiT Sevsebuli farTobiT, masStabgare da xazovani 
pirobiTi niSnebiT.  
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rukaze masStabiT gansazRvruli sxvadasxva sisruliT, 
uCvenebenDdasaxlebuli punqtebis dagegmarebas (nagebobaTa, dasaxlebuli 
teritoriis, quCebis, carieli adgilebis, mwvane nargavebis gegmiuri moxazuloba) 
da maT struqturas, (dasaxlebis zemoT CamoTvlilia Semadgeneli nawilebis 
Sexamebis xasiaTi). iseTi maxasiaTeblebi, rogoricaa dasaxlebis tipi, maTi 
mosaxleoba (raodenoba) politikur-admnistraciuli mniSvneloba, gadaicema 
warwerebis Sriftis cvalebadobiTa   da asoebis zomiT. magaliTad, qalaqebs 
aweren pirdapiri SriftiT, asomTavruli asoebiT, soflis tipis dasaxlebebic 
pirdapiri, magram Cveulebrivi SriftiT, qalaqis tipis dasaxlebebi (dabebi) _ 
daxrili SriftiT. asoebis zomebi mcirdeba dasaxlebaSi mosaxleobis 
raodenobis Semcirebisa da politikur-administraciuli mniSvnelobis cvlilebis 
mixedviT [raionebisa da sakrebuloebis centrebi aRiniSneba dasaxlebuli 
punqtebis qveS „rc“ da „sc“ miweriT, xolo soflis tipis dasaxlebebis 
mosaxleoba (raodenoba) mieTiTeba komlebis raodenobis sakuTari saxelis qveS 
miweriT]. 

 dasaxlebebis masiuri ganaSenianebidan gansakuTrebuli ileTebiT gamoiyofa 
calkeuli saxlebi, sawarmoo obieqtebi, kulturis dawesebulebebi, skolebi, sa-
avadmyofoebi, sadgurebi, kavSirgabmulobis punqtebi, sxva obieqtebi, romelTa ar-
seboba aRniSnavs dasaxlebuli punqtis ekonomikuri, satransporto da kulturul 
mniSvnelobas. maTgan gansakTrebuli mniSvnelobis mqoneTa SenarCuneba xdeba 
wvrili masStabis rukebzec. 

1:10 000 _ 1:100 000 masStabis rukebze uCveneben yvela tipis dasaxlebul punq-
tebs, romelTa dayofa xdeba: qalaqad, qalaqis tipis dasaxlebad (daba), sofeli. 
yvelaze dawvrilebiT maTi gamosaxva xerxdeba 1:10 000 _ 1:50 000 masStabis 
rukebze, sadac kvartalebi meti cecxlgamZle an aracecxlgamZle nagebobebiT 
iRebeba Sesabamis ferSi.Ddasaxlebuli punqtebis ganapira nagebobebs, rogorc 
wesi, aCveneben yvelas. 

 
§VI.10. samrewvelo, sasoflo-sameurneo da socialur-

kulturuli obieqtebis gamosaxva 
 

1:10 000 da 1:25 000 masStabis topografiul rukebze gamoisaxeba samrewvelo 
obieqtebi: qarxnebi, fabrikebi, eleqtro sadgurebi, maRaroebi, sasargeblo 
wiaRiseulis Ria damuSavebis adgilebi, sareweebi da sabadoebi, navTobisa da 
gazis WaburRilebi, gazsadenebi, navTobsadenebi, sawvavis sawyobebi, torfisa da 
marilis damuSavebis adgilebi wyalsawnevi koSkurebi, qaris Zravebi, wisqvilebi, 
eleqtro gadacemis xazebi da sxva. maTTan mWidrodaa dakavSirebuli 
kavSirgabmulobis obieqtebi: radiosadgurebi, radio, satelevizio da mobiluri 
kavSirgabmulobis anZebi, maTi xazebi da sxva.Ees obieqtebi gamoisaxebian 
grafikuli pirobiTi niSnebiT: farTobiTi (msxvilmasStabian gegmebze), 
masStabgare da xazovaniT. farTobiTi da masStabgare niSnebis Sevseba xdeba 
axsna-ganmartebiTi warwerebiT, romlebic axasiaTeben samrewvelo sawarmoos 
saxes. (magaliTad, wisq. _ wisqvilkombinati, Carx. _ CarxmSenebeli qarxana da 
sxva), sasargeblo wiaRiseulis damuSavebis mixedviT (magaliTad, qv. _ samSeneblo 
qvis mopovebis adgili, Tix. _ karieri,sadac Tixas moipoveben) da sxva. 

 
rukebze gamosaxul sasoflo-sameurneo obieqtebs miekuTvneba skebi, 

saqonlis Sesarekebi, gammijnavi niSnebi da sxva. ise rogorc sawarmoo obieqtebi, 
isinic gamoisaxebian farTobiT da masStabgare niSnebiT, obieqtis zomebisa da 
masStabze damokidebulebiT. sasoflo-sameurneo savargulebidan gamoiyofa 
saxnavebi, saTibebi da sxva saxeebi. 

socialur-kulturuli obieqtebidan aCveneben saganmanaTleblo qselis obi-
eqtebs (skolebi, baga-baRebi, umaRlesi saswavleblebi), samecniero-kvleviT dawe-
sebulebebs, observatoriebs, meteorologiur sadgurebs, savadmyofoebs, sanato-
riumebs, kulturis saxlebs da sasaxleebs, dasasvenebel saxlebs, sportul 
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nagebobebs, monumentebs da Zeglebs, saZmo saflavebs da sxva. obieqtebis nawili 
gamoisaxeba specialuri pirobiTi niSnebiT (magaliTad, Zeglebi), danarCeni 
aRiniSneba nagebobis aRmniSvneli niSnis gverdiT axsna-ganmartebiTi warwerebiT 
(magaliTad, sk. _ skola, s.b. _ sabavSvo baRi da a.S.). es obieqtebi adgilze kargi 
orientirebia.  

 

§VI.11. sagzao qseli da sagzao nagebobebi 

 
sagzao qseli, romelic moicavs sarkinigzos, gzatkecilebs, gruntis 

gzebsa da bilikebs daitaneba dawvrilebiT, Semdegi sisruliT: 
sarkinigzos datana xdeba Semdeg klasebad:  
1. liandagis siganis mixedviT _ normalur da viwrod; 
2. gzebis ricxovnobis mixedviT _ 1, 2, 3 da sxva; 
3. gawevis saxis mxedviT _ eleqtro, orTqlis an dizelis; 
4. mdgomareobis mixedviT _ momqmedi, mSenebare da ayrili. 

tramvais xazebi da viwroliandagiani rkinigzebi daitaneba gawevisa da 
gzebis ricxvis gareSe, xoloMmetros xazebi dedamiwis zemoT, rogorc eleqtro-
ficirebuli. Uunda avRniSnoT, rom aerosuraTze kargad Cans rogorc rkinigza,  
ise gasxvisebis zoli (gamoiyofa nacrisferad), xolo TviT gza naTel xazebad 
mkveTrad gamosaxuli napirebiT; Saragzebisagan gamoirCeva xSiri yrilebisa da 
Wrilebis arsebobiT, mkveTri mosaxvevebis gareSe, sadgurebi, jixurebi asaqcevebi, 
qarsacavi da Tovlsacavi tyis zolebi.Mmatareblebi sadgurebsa da gzebze. eleq-
toficirebuli rkinigzebis gverdiT Camwkrivebulia eleqtrogadacemis 
sakontaqto boZebi, romlebic dacemuli CrdiliT kargad amoicnobian 
aerosuraTeb-ze.AaerosuraTze daufiqsirebeli axali an mSenebare rkinigzebis 
datana rukaze xdeba instrumentalurad. 

radganac rkinigzebis pirobiTi naSani Cveulebrivad maTi fizikur gamosa-
xulebaze farTea misi gamosaxva xdeba simetrulad. 

 rkinigzis deSifrirebisas amocnobili da datanili unda iqnes vagzlis 
Se-nobebi, depo da sadguris sxva nagebobebi, wyalsawnevi koSkurebi, 
platformebi, dasatvirTi da gadmosatvirTi moednebi, gzis samzerebi, yazarmebi 
da jixurebi (rogorc Cveulebrivi nageboba), gverdiT axsna-ganmartebis miweriT, 
mosaxevi wi-rebi, Cixebi, gvirabebi Tavisi parametrebiT, bornebi, xidebi (zomisa 
da konstru-qciiis masalis CvenebiT), wyalsadenis  milebi, yrilebi (simaRlisa 
da Wrilebis CvenebiT), nargavebi gzis gaswvriv, saorientiro mniSvnelobis 
semaforebi. 

rkinigzis pirobiTi naSnis gawyveta nebadarTulia mxolod mniSvnelovani 
orientirebis Cvenebisas (wyalsawnevi koSkura, xidebi, semaforebi da sxv.). danar-
Ceni obieqtis Cveneba SeiZleba gadaadgilebiT. 

saavtomobilo gzebis erT simaRleze gadakveTisas rkinigza rCeba uwyveti 
sxvadasxva simaRleze gadakveTisas _ xidis pirobiTi niSniT. 

Mmetropolitenis Sesasvleli specialuri niSniT daitaneba, sadguris 
pirobiTi niSnis SigniT. 

saavtmobilo gzebis klasifikacia xdeba maTi teqnikuri srulyofis 
mixedviT. rukebze daitaneba yvela avtostrada da gzatkecili. yamiri, satyeo da 
savele gzebi daitaneba gzaTa qselis sustad ganviTarebul raionebSi. 

meCxerad dasaxlebul, udabno da Znelad misadgom raionebSi aRiniSneba yve-
la sasapalne bilikebi, sxva gzebis ararsebobisas fexiT sasiarulo gzebic. gayi-
nul tbebze da mdinareebze zamTris gzebis Cveneba rgolebad xdeba. 

Ddasatania aseve mSenebare gzebi.Oori paraleluri xaziT xdeba fiCxkonebiTa 
da fiCxfenili gzebis Cveneba.Ggamoxazul gzebze pirobiTi niSnebiT aCveneben 8º-
ze meti daxris mqone ubnebsa da 25 m-ze naklebi radiusis mqone mosaxvevebs. 

avtostradebisa da gzatkecilebis gamosaxulebaze aCveneben safarisa da 
gzis siganes gverdebs Soris, safaris masalas yovel 10-15 sm-is Semdeg („ 6 ( 12) b)“.  
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gaumjobesebul yamir gzebze aCveneben siganes. gruntis gzebi da bilikebi 
xasiaTdebian gasavlianobis xarisxiT. damatebiT gzebze aRiniSeba Znelad gasav-
leli adgilebi, 5º-ze meti daxris mqone ubnebi, uReltexilebi da sxv. gzis 
gaswvriv aCveneben avtosadgurebs, sastumroebs, benzingasamarT sadgurebs, 
kilometrul bo-Zebsa da gzebis maCveneblebs.Aaucileblad gamoisaxeba gvirabebi, 
xidebi, milebi gzis qveS, yrilebi da Wrilebi, sxvadasxva gzispira nagebobbebi. 
1:10 000 masStabis rukaze, Tavis zomebSi, masalis konstuqciis CvenebiT, 
ganosaxaven 13 metramde sigrZis xidebs, xolo 1: 25 000 -ze 40 m-mde sigrZisas. 
Uufro naklebi zomisas maTi datana xdeba masStabgare niSniT.  

rukebze aCveneben yvela borans, maxasiaTeblebis (md. sigane, bornis sigrZe-
sigane) miweriT, mudmivi tvirTgadazidvebis adgilebsa da fonebs. fons aCveneben 
saSualo donis (0,1 m sizustiT), sigrZis, fskeris gruntis xasiaTisa da dinebis 
siCqaris  (m/wm-Si) miTiTebiT.   

gzebis gaswvriv mdebare Wrilebi da yrilebi unda aRiniSnos maTi simaRlis 

(siRrmis) CvenebiT, Tu I(h) ≥ 1m, an rukaze maTi sigrZe l ≥  3 mm, xolo am monacemebze 
naklebi zomisas aCveneben mxolod saorientiro mniSvnelobis mqoneebs. 

pirobiTi niSnebiT gamoisaxeba gzis gaswvriv mdebare buCqnarebi da 
nargavebi, meCxerad dasaxlebul an Znelad misadgomi raionebis rukebze gzis 
gaswvriv aweren damaxasiaTebel axsna – ganmartebas: magaliTad, „avtomanqanebis 
moZraoba Sesa-Zlebelia ivnisidan seqtembris CaTvliT, 40 km/sT siCqariT“. 
trapeciis aRmosavleT CarCos gareT iwereba adgilis monakveTis zogadi 
daxasiaTeba, magaliTad, wlis mSral amindSi SesaZlebelia avtomobiliT 40 
km/sT, gzis gareT ki 15-20 km/sT siCqariT moZraoba. trapeciis gareT, rkinigzis 
mimarTulebaze iwereba axlo-mdebare sadguris, xolo saavtomobilo gzebis 
gaswriv ki axlomdebare qalaqis an administraciuli erTeulis, msxvili 
dasaxlebis, saboloo punqtis saxelwodeba.  

 

§VI.12. hidrografiuli obieqtebis gamosaxva 
 
wylis obieqtebidan rukebze gamoisaxeba: sanapiro da sanapirosTan mimdebare 

sazRvao zoli; tbebi, tborebi da sxva wyalsatevebi: mdinareebi, nakadulebi, 
arxebi da Txrilebi; wyaroebi, mineraluri da cxeli wyaroebi, Webi.Ees obieqtebi 
zomisa da rukis masStabis mixedviT gamoisaxebian farTobiTi an xazovani 
niSnebiT, asoiTi da cifruli aRniSvnebis damatebiT.Oobieqtebis umniSvnelo 
nawili gadmoicema masStabgare pirobiTi niSnebiT (Webi, wyaroebi). 
hidrografiuli obieqtebis Seswavlas rukaze aadvilebs maTi gamoyofa ferebiT: 
lurjiT _ sanapiro xazi, mdinareebi, romelTa sigane ar gamoisaxeba rukis 
masStabSi, da sxv.; cisferad _ wylis sivrceebi. sanapiros sazRvris gatareba 
rukebze moqcevis an zvirTcemisas wylis umaRlesi donis niSnulebis mixedviT 
xdeba. zRvebis sanapiro zolSi aCveneben siRrmeebis niSnulebs, toli siRrmeebis 
izoxazebs (izobaTebs), obieqtebs, romlebic gansazRvraven teritoriis 
miRwevadobasa da misi aTvisebis SesaZleblobas (qvebi, meCeCebi da sxv.). 

 rukebze, rogorc wesi, aCveneben yvela tbas, tborebsa da sxva wyalsatevebs, 
romlebic gamoisaxebian rukis masStabSi, maTi wylis xarisxis maxasiaTeblebis 
CvenebiT. sanapiro xazi Seesatyviseba wyalmcirobis umciresi wylis dones, e.i. pe-
riods, roca am obieqtebis sazrdooba xdeba mxolod miwisqveSa wyaroebis 
xarjze. mSral da udabno raionebSi gamoisaxeba yvela mtknari tba, maTi 
zomebisgan damoukideblad. 

mdinareebis, nakadulebis, samdinaro qselis elementebis Cveneba xdeba 
nakadis mudmivobis, miwisqveSa, dakarguli monakveTebisa da sxva CvenebiT. 
daitaneba CanCqerebi, Woromebi, fonebi da sxva elementebi, romlebic axasiaTeben 
naosnobis pirobebs. wyaroebi, mineraluri da cxeli wylebi xasiaTdebian wylis 
SemadgenlobiT. mdinareebisa da arxebis gamosaxulebas Tan axlavs maTi siganis, 
siRrmis, nakadis siCqarisa da mimarTulebis maCvenebeli, wylis donis niSnulebi. 
doneTa niSnulebis warwera xdeba msxvil wyalsatevebze sanapiro xazTan. 
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hidrografiis obieqtebTan mWidro kaSirSia sxvadasxva saxis hidroteqnikuri 
nagebobebi da wylis transportis obieqtebi: xidebi da gadasasvlelebi, 
kaSxalebi, navsayudlebi, navmisadgomebi da sxva. naCvenebia aseve wyalsadenebi da 
wyalmomaragebis sxva obieqtebi. 

Webs, rogorc wesi, aCveneben mxolod dasaxlebuli punqtebis gareT. Wis 
grafikul niSans emateba wylis xarisxianobis, siRrmisa da sxva Tvisebebis maCve-
nebeli SemoklebiT. gansakuTrebiT gamoiyofa arteziuli Webi.  

zRvebs, tbebs, mdinareebs, arxebs aqvT warwerebi _ geografiuli saxelwode-
bebi. warwerebis Sriftuli Taviseburebebi xazs usvamen obieqtis saxes mis zomas, 
satransporto mniSvnelobas  (magaliTad, sanaosno mdinareebi da arxebi asomTav-
ruliT, arasanaosno _ CveulebriviT). 

 

§VI. 13. reliefis gamosaxva 
 

topografiul rukebze reliefis gamosaxva srulyofil da dawvrilebiT 
warmodgenas iZleva dedamiwis zedapiris uswormasworobaze, maT formebsa 
(rogorc bunebriv, ise xelovnur) da urTierTmdebareobaze, amaRlebebze da 
adgilis wertilebis absolutur simaRleebze, ferdobebis metwil daxraze da 
sigrZeze. ganasxvaveben reliefis dadebiT da uaryofiTi formebs. 

 reliefis dadebiTi formebia - borcvi, mTa, qedi. isini garemos 
adgilmdebareobaze maRla mdebareoben,  

reliefis uaryofiTi formebia - qvabuli, xeoba, xrami, xevi, flate, Rartafi, 
unagira, romlebic horizontis sibrtyeze dabla mdebareoben. adamianis sameurneo 
moRvaweobis Sedegad warmoSobil reliefis formebs ekuTvnis yorRani, ormo, 
gzispira nayari da Txrili, velebze miwis samagri yrilebi da reliefis sxva 
xelovnuri formebi. 

 

 
nax. VI. 22. reliefis elementbi (a) da maTi gamosaxuleba rukaze (b)  
 
reliefis calkeuli formebis ZiriTadi elementebia _ fuZe, ferdobi, borc-

vis an mTis mwvervali; qvabulis  fskeri, warba da  qvabulis an xeobis  ferdobi,  
mdinaris xeobis kalapoti, Wala, terasa da sxva. reliefis maxasiTebel xazebs, 
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romlebic SeiZleba warmosaxviT an grafikulad gavataroT reliefis calkeul 
formebze an maT erTianobaze, ganekuTvnebian: wyalgamyofi  (or sxvadasxva mxares 
mimarTul ferdobebs Soris atmosferuli naleqebis Camonadenis gamanawilebeli 
xazi), talvegi (mdinaris xeobis, xevis, xramis fskeris yvelaze dabali werti-
lebis SemaerTebeli xazi). talvegi gansazRvravs arsebuli an mosalodneli 
wylis nakadis mimarTulebas, saidanacaa misi meore saxelwodeba _ wyalsadinaris 
xazi.   

rukaze wyalgamyofebisa da talvegebis erTianoba, iZleva wvrilmani detale-
bisagan ganTavisuflebul reliefis gamosaxulebas (reliefis ConCxs), romelic 
reliefis formebis urTierTmdebareobis Taviseburebebs, maT sivrcobriv ganfeni-
lobas, danawevrebis xarisxs ufro TvalsaCinos xdis, amitom am xazebs ConCxis an 
orografiul xazebsac uwodeben (nax. VI.22). 

Tanamedrove toporafiul rukebze adgilmdebareobis reliefi gamoisaxeba 
horizontalebiT  (izogifsebiT), romelic maxasiaTebeli formebis pirobiTi 
niSnebis SexamebiT srulyofilad gadmoscems dedamiwis zedapiris uswor-
masworobis modelirebul saxes (nax. VI.23). 

 

 
                                        

nax. VI. 23. reliefis horizontalebiT    nax. VI. 24.Fferdobis profili 
            gamosaxvis arsi 

                                      
 reliefis gamosaxulobas avsebs adgilmdebareobis maxasiaTebeli 

wertilebis absoluturi simaRleebis niSnulebis, horizontalebis, reliefis 
calkeuli formebis zomebisa da ferdobebis mimarTulebaTa maCveneblebi. 

Hhorizontali SeiZleba warmovidginoT, rogorc dedamiwis uswormasworobis 

urTierT paraleluri donebrivi zedapirebiT (nax. VI.23 1Q , 2Q , 3Q , 4Q , 5Q  zedapire-
bi) kveTis kvali, romlis yvela wertili sawyisi donebrivi zedapiridan erT 
simaRleze mdebareobs. naxazze mocemulia ori axlomdebare borcvi A da B 
mwvervalebiT, C maT Soris unagiraTi da D, Е, F fuZis xaziT, romlis 
gamosaxulebas gegmaze warmoadgens Sekruli d, e, f xazi. Tu miviRebT, rom fuZis 
xazi warmoadgens mocemuli naxazisTvis sawyis donebriv zedapirs Hsaw 
absoluturi simaRliT, maSin am xazis gamosaxuleba gegmaze iqneba horizontali, 
romlis yvela wertils eqneba Hsaw simaRle. Tu sawyisi simaRlidan romeliRac  h

1 simaRleze gavatarebT sawyisi donebrivi zedapiris paralelur mkveT h 1 — h 1  

sibrtyes (naxazze 1Q sibrtye) da davagegmilebT mas Sveuli xazebiT, miviRebT 

borcvis pirveli horizontalis gamosaxulebas sibrtyeze (rukaze), romlis yvela 

wertils eqneba h 1 simaRle. aseTive xerxiT SegviZlia miviRoT rukaze sxva, h 2 , h 3 , 
h4∋ da a.S. simaRleebze gatarebuli 2Q , 3Q , 4Q , 5Q  kveTebis gamosaxulebebi. Sedegad 

rukaze miiReba borcvebis gamosaxuleba horizontalebiT. amasTan, pirveli sami 
horizontali  moicavs orive borcvs, boloswina borcvis TiToeul mwvervals 
cal-calke,  xolo bolo horizontali mxolod marcxenas. rogorc naxazidan 
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Cans, marcxena A mwvervali ramdenadme maRalia h 4 ,-ze, xolo marjvena B - h 3  -ze. 
pirveli mwvervalisken aRmarTuli h1A ferdobi ufro daqanebulia vidre meore, h1

B. amitom horizontalebi rukaze pirvel SemTxvevaSi ganlagebulni arian 
erTmaneTTan ufro axlos, vidre meoreSi.Nnaxazidan Cans, rom reliefis 
horizontalebiT gamosaxvis meTodi saSualebas iZleva ara marto sworad 
gamovsaxoT reliefis formebi, aramed ganvsazRvroT dedamiwis zedapiris 
calkeuli wertilebis simaRleebi reliefis kveTis simaRlisa da ferdobis 
daxris mixedviT.  

ori mezobeli mkveTi zedapirebis simaRleebs Soris sxvaobas reliefis 
kveTis simaRle ewodeba da rukaze gamoisaxeba ori mezobeli horizontalebis 
simaRleebs Soris sxvaobiT. rogorc wesi, rukis furclis sazRvrebSi reliefis 
kveTis simaRle mudmivia.   

nax. VI. 24 -ze naCvenebia ferdobis vertikaluri Wrili (profili), sadac 
MMNO wertilebze gatarebulia donebrivi zedapirebi, erTmaneTisagan reliefis 
kveTis simaRlis toli manZilebiT. qanobis zedapiris gadakveTisas isini 
warmoSoben mrudeebs, romelTa orTogonaluri proeqcia horizontalebis saxiT 
naCvenebia naxazis qveda nawilSi. manZilebi horizontalebs Soris  mn  da  no 
qanobebis MN da  NO monakveTebis proeqciebia da maT horizontalebis 
qveddebulebi ewodeba. 

reliefis horizontalebiT gamosaxvisas kveTis simaRlis SerCeva 
damokidebulia masStabze da adgilmdebareobis daxrilobis sidideze. ase 

magaliTad, 6  - mde daxrisas 1:10 000 masStabis rukebze reliefis kveTa umjobesia 
moxdes yovel 2,5 m, 1:25 000 5 m, 1:50 000 10 m da 1:100 000 20 m-ze. mTiani da mTiswina 
ubnebis gamosaxvisas 1:10 000 masStabis rukebze da maRalmTian teritoriebis sxva 
masStabebze reliefis kveTis simaRle ormagdeba. 

reliefis kveTis dadgenil simaRleze gatarebul horizontalebs ZiriTadi 
anu uwyveti ewodeba (gamoisaxeba uwyveti xaziT). maTi simaRle yovelTvis relie-
fis kveTis simaRlis jeradia. magaliTad, 2,5 m kveTisas horizontalebis simaRle-
ebi Rebuloben mniSvnelobebs 2,5; 5; 7,5; 10 da a. S. 5 m-sas _ Sesabamisad 5; 10; 15 m 
da a.S. im SemTxvevaSi, roca reliefis umniSvnelovanesi wvrilmani ver 
gamoixateba ZiriTadi horizontalebiT atareben e.w. naxevar horizontalebs 
ZiriTadi kveTis naxevaris toli manZiliT, aseve damxmare horizontalebs 
reliefis maxasiaTebeli Tvisebebis ukeTesad gamosasaxavad aucilebel 
simaRleze, ZiriTadad kveTis erTi meoTxedis tol manZilze (nax.VI. 22). 
ZiriTadze damatebuli horizontalebi gamoisaxeba Strixis sxvadasxva sigrZis 
mqone wyvetili xazebiT.Hhorizontalebis daTvlis gamartivebis mizniT nulovani 
niSnulidan dawyebuli yoveli mexuTe horizontali gamsxvilebulia 5; 10; 20; 40 m 
kveTisas da yoveli meaTe, roca kveTa 2,5 m-ia.  

horizontalebiT kargad gamoisaxeba daurRveveli amoweuli аferdobebi, ro-

melTa daxris kuTxe ar aRemateba 40 .Ddidi daxris mqone ferdobebze уhorizon-
talebi erTmaneTs edeba, maTi gamoxazva SesaZlebelia punqtiriT gamsxvilebul 
horizontalebs Soris maTi ricxvis SemcirebiT. meti TvalsaCinoebisaTvis 
horizontalebis gamosaxulebas Tan axlavs daxris maCveneblebi (bergStrixebi, 
igive kvesurebi) - maTken Sveulad daSvebuli mokle xazebi, romelTa Tavisufali 
bolo mimarTulia ferdobis daxrisken (nax. VI. 22-ze bergStrixebi naCvenebia 
mTisa da qvabulis gamosaxulebebze)   

darRveuli, gaSiSvlebuli ferdobebi da reliefis zogierTi formebi 
(magaliTad, xevebi) horizontalebiT cudad gamoisaxebian, amitom maT gamosa-
saxavad gamoiyeneben gansakuTrebul pirobiT aRniSvnebs. 

TvalsaCinoebis amaRlebis mizniT horizontalebi da reliefis sxva buneb-
rivi formebi ibeWdeba yavisferad.Ggamonakliss warmoadgenen adgilmdebareobis 
saerTo fonidan gamorCeuli qvebi-orientirebi, Wiuxebi da qvebis grovebi. isini 
da reliefis xelovnuri formebi Savi feriT gamoisaxebian. 
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1:500 000 da 1:1000 000 masStabis rukebze reliefis gamosaxvas ar yofnis 
TvalsaCinoeba,Aamitom maTi Sevseba xdeba e.w. morecxviT – ferdobebis uswormas-
worobaTa rux-yavisferad SeferadebiT. iRebeba ubnebi, romlebic darCebodnen 
CrdilSi adgilis ganaTebis gansazRvruli mimarTulebisas. topografiuli ruke-
bisaTvis aseTi ganaTebis ZiriTad mimarTulebad iTvleba Crdilo-dasavleTi, 
romlis drosac imuqeba samxreTisa da aRmosavleTis ferdobebi. mTiani reliefis 
gamosaxuleba ivseba aseve simaRluri fenebis SeRebviT (fenobrivi SeRebviT), 
romlis Sedegad yoveli momdevno fena (mezobel horizontalebs Soris 
monakveTi) iRebeba ufro gajerebul narinjisferad, vidre winamdebare. reliefis 
gamosaxvis aseT xerxs hifsometriuli ewodeba. 

aRweril xerxebTan erTad gamoiyeneba agreTve cifruli aRniSvnebi: adgilis 
maxasiaTebeli wertilebis (mwvervalebi, unagirebi, ferdobebis gadaRunvis 
adgilebi, qvabulebis fskeri da sxv.) absoluturi niSnulebi. Rartafebis, xevebis 
ferdobebis, yorRanebis qvabulebis, Txrilebis, nayarebis da sxv. fardobiTi 
simaRleebi; iwereba horizontalebis mniSvnelobebi. maTi simaRlis niSnulebi 
ganTavsdebian imdagvarad, rom cifris zeda mimarTuli iyos ferdobis amaRlebi-
sken, ase rom isini SeiZleba reliefis simaRlis cvlilebis mimarTulebis 
aRmniSvnelic iyvnen. 

 
§VI.14. mcenareuli safarisa da gruntis gamosaxva 

 
mcenareuloba da grunti – adgilmdebareobis iseTi elementebia, romlebic 

mniSvnelovnad gansazRvraven masze Tavisufali gadaadgilebis SesaZleblobasa 
da sameurneo gamoyenebas, mimoxilvis pirobebs (adgilis daTvaliereba). 

rukebze gamosaxuli Mmcenareuloba iyofa bunebriv (xe-mcenareebi, buCqnari, 
balaxeuli da sxv.) da kulturulad (parkebi, baRebi, xil-kenkrovnebi, venaxi, 
teqnikuri kulturebi da sxv.).  

xe-mcenareebi iyofa xeebis jiSisa da simaRlis mixedviT. tyiT dakavebul 
ubnebze mieTiTeba ZiriTadi jiSebi, xeebis saSualo simaRle da diametri, manZili 
maT Soris. msxvil masivebSi aCveneben nakafebs. 

Bbalaxeuls aCveneben calkeul ubnebze, romlebisTvisac is adgilis, misi 
landSafturi Taviseburebis erT-erTi ZiriTadi maxasiaTebelia (saZovrebis, ste-
pis, xavsi tundris zonaSi da sxv.). 

Ggruntis gamosaxvisas gamoyofen ubnebs mkveTrad gamorCeuli zedapiriT: 
myari, fxvieri gruntebi, ubnebi mikroformebiT, mcenarulobisa da zedapiris ga-
morCeuli TaviseburebebiT (danapraleburi, amoburculi da sxv.). gruntis cal-
keuli saxeebi gamoisaxebian ufro danawileburi klasifikaciiT. 

ramdenadme gancalkevebul jgufebs warmoadgenen Waobebi da mlaSobebi, rac 
maTi warmoSobis TaviseburebebTanaa dakavSirebuli. Waobebisa da mlaSobebis 
maxa-siaTeblebi gamosaxaven adgilis gasavlianobis xarisxs. Waobebs mieTiTeba 
mcenareulobis saxe da siRrme gazomvis adgilebSi.  

Mmcenareulobisa da gruntebis arsebiTi Taviseburebaa maTi mniSvnelovani 
sivrcobrivi ganfeniloba, rac gansazRvravs maTTvis rukaze farTobuli 
pirobiTi niSnebis gamoyenebis SesaZleblobas. Semavsebel elementebad gamoiyeneba 
sxvada-sxva grafikuli anagebebi (wertilovani, xazovani da sxv.). rukis 
TvalsaCinoebas aumjobesebs pirobiTi aRniSvnebis feradi gansxvavebebi: ubnebi 
mwvaned SeRebili xe-mcenareuli safariT, Waobebisa da mlaSobebis niSnebi 
gamoisaxeba lurj ferebSi, gruntebi – yavisferSi da narinjisferSi (takirebi) 

obieqtebisaTvis, romlebic ar gamoisaxebian rukis masStabSi, magram adgil-
mdebareobis daxasiaTebisaTvis mniSvnelovania, gamoiyeneba maStabgare (calkeuli 
xis an xeTa jgufis, buCqis da sxv. Ggamosaxuleba) an xazovani (mag. tyis viwro 
zolis gamosaxuleba). 

 

§VI.15. sazRvrebisa da Robeebis gamosaxva 
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rukebze saCvenebelia saxelmwifo sazRvrebi, avtonomiuri respublikebisa da 

mxareebis administraciuli sazRvrebi. msxvilmasStabian rukebze uCveneben aseve 
administraciuli raionebis, saqalaqo miwebisa da sxva miwaTsargeblobis saz-
Rvrebs. 

sxvadasxva saxis zRudeebi gamoisaxeba konstruqciuli Taviseburebebisa da 
masalis CvenebiT (mag., qvisa da rkinis galavnebi,  xis Robe). 

Aam jgufis obieqtebis saCveneblad gamoiyeneba gansazRvruli naxatis 
xazovani pirobiTi  aRniSvnebi, romlebsac safuZvlad udevT Strixuli da 
wertilovani elementebi, maTi SeTavseba. 

 

§VI.16. sayrdeni  geodeziuri punqebis gamosaxva 
 
rukebze saCvenebel punqtebSi Sedis adgilze myarad damagrebuli 

geodeziuri qselis punqtebi, romlebic daitaneba maqsimaluri sizustiT. 
rukebze sayrdeni punqtebis klasifikaciis gadmocema xdeba maTi saxeebis 

(triangulaciis, ,,GPS”-is, poligonometriis, astronomiuli da nivelirebis 
punqtebi) da damagrebis xerxis (reperebi gruntis, kedlis, droebiTi da sxv.). 
gaTvaliswinebulia yorRanebze, borcvebze, nagebobaTa kedlebze mdebare 
punqtebis Cveneba. sayrden punqtebs aCveneben masStabgare pirobiTi  aRniSvnebiT, 
romelTa gverdiT iwereba punqtebis centrebisa da miwis zedapiris absoluturi 
niSnulebi, aseve sakuTari saxelebi. 

 

§VI.17. Selfis topografiuli rukebi 
 
Selfis topografiuli rukebi xmeleTis topografiuli rukebis gagrZelebas 

warmoadgenen. maTze dawvrilebiT gamoisaxeba sanapiro zonis, fskeris, zRvebisa 
da okeaneebis sanapiros mimdebare Txelwyliani zolis damfaravi wylebis  
landSaftis maxasiaTebeli Taviseburebebi da sameurneo aTvisebis Sedegebi. am 
rukebze wayenebuli moTxovnebidan gamomdinare maTi gansazRvreba SeiZleba ase 
CamovayaliboT – esaa sanapiro zonis fskeris, zRvebisa da okeaneebis sanapiros 
mimdebare Selfis damfaravi wylebis dawvrilebiTi ruka, romelic saSualebas 
iZleva ganvsazRvroT wertilebis rogorc gegmiuri, ise simaRluri mdebareoba.   

Selfis topografiuli rukebis Seqmnisas maTi Sinaarsis, gaformebisa da 
sizustis mixedviT SeTanxmeba xmeleTis rukebTan erT-erTi ZiriTadi pirobaa. 
isini aseve SeTanxmebuli unda iyvnen sazRvao sanavigacio rukebTan, rac orive 
saxis rukebis erTiani gamoyenebisA saSualebas iZleva. yofil sabWoTa kavSirSi 
Selfis rukebisaTvis gamoiyeneboda gausis (tolkuTxa ganivcilindrul) proeqcia 
maT aqvT koordinatTa da simaRleebis erTiani sistema, furclebis dagrafva da 
nomenklatura. Tanamedrove pirobebSi aseTi rukebisaTvis gamoiyeneba merkatoris  
ganivcilindruli universaluri proeqcia (UTM).  

Selfis rukebisa da gegmebis masStaburi rigia 1:2000 - 1:1000 000.  
Selfis topografiuli rukebis aucilebloba dRis wesrigSi Selfze 

sasargeblo wiaRiseulis Ziebis, dazvervisa da eqspluataciis intensiurma 
ganviTarebam daayena. maTze didia moTxovna aseve wyalqveS zRvis mcenareulobisa 
da cocxali organizmebis mosaSenebeli samrewvelo plantaciebis Seqmnasa da 
eqsploataciasTan dakavSirebiT da sxv. iqmneba aucilebloba rukebis CarTvisa 
Selfis dazverili simdidreebis proeqtirebis, mSeneblobisa da eqspluataciisas, 
erTi mxriv sanapiro zolSi sxvadasxva hidroteqnikuri nagebobebis agebisas, da, 
meore mxriv, sanapiroebis dacvisas adamianis aqtiuri moRvaweobis Sedegad 
bunebrivi wonasworobis darRveviT gamowveuli ngrevisgan. Selfis dawvrilebiTi 
rukebi aucilebelia aseve akvatoriisa da sanapiro zolis bunebrivi resursebis 
gamoyenebis mizniT samecniero-kvleviTi samuSaoebis Catarebisas. 
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rukebis Sinaarsi Sedgeba: sayrdeni punqtebis, furclis farglebSi sanapiro 
zolisa da xmeleTis, fskeris reliefisa da gruntebis (fskeruli danaleqebi), 
fskeruli mcenareulobisa da cxovelebis (bentosis)  maxasiaTeblebisagan. aCvene-
ben agreTve sxvadasxva saxis sainJinro-teqnikuri nagebobebs, hidrologiis 
elementebs (miqceva – moqcevis an adgilobrivi dinebebis, mtknarwyliani 
wyaroebis gamosasvlelebs da sxv.), sazRvrebs (saxelmwifo, TevzWeris zonebis, 
zRvis nakrZalebis da sxv.) navTobis gazis da sxv. gamosasvlelebs. 

CamoTvlili obieqtebis gamosasaxavad gamoiyeneba xmeleTis topografiuli 
(wyliszeda nawilisaTvis) da sazRvao sanvigacio rukebis (wylis zedapirisaTvis) 
pirobiTi aRniSvnebi, romlebsac aucileblobis SemTxvevaSi emateba specialuri 
pirobiTi niSnebi.Ffskeris reliefi gamoisaxeba horizontalebiT 0,5 m - dan 100 m-
mde kveTis simaRliT, fskeris danawevrebasa da gamosaxulebis masStabze 
damokidebulebiT. damatebiTi niSnebiT gamoisaxeba warba, Sverilebi, qvebi, klde-
ebi da sxva elementebi, romlebic ar gamoisaxebian horizontalebiT. farTod 
gamoiyeneba asoiTi aRniSvnebi fskeruli mcenareulobisa da cxovelebis 
saxeobiTi sxvaobebis saCveneblad.  

 
 

kiTxvebi gameorebisaTvis 
 

1. ra ZiriTadi Tvisebebi unda axasiaTebdes kartografiul gamosaxulebas? daaxasiaTeT 
isini; 
2. ra moTxovnebia wayenebuli topografiul rukebze? 
3. ra elementebi gaaCnia rukas? 
4. ra ganmasxvavebeli niSnebi gaaCnia topografiul rukas? 
5. axseniT topografiuli rukebis masStaburi rigis arsi; 
6. topografiuli rukebis geodeziur safuZvelSi Sedis....; 
7. daaxasiaTeT 1:1000 000 masStabis topografiul rukis proeqcia; 
8. romel proeqciaSi iqmneba 1:500 000 da ufro msxvili masStabis topografiul rukebi? 
9. rogor xdeba 1:10 000 da ufro wvrili masStabis rukebis Seqmnisas dedamiwis 
elifsoidis proeqtireba? ra aris zona? 
10. romeli formulebi gamoiyeneba zonis gammijnavi da RerZuli meridianebis grZedebis 
gamosaTvlelad? 
11. daaxasiaTeT brtyeli marTkuTxa koordinatTa zonaluri sistema;  
12. raSi mdgomareobs koordinatTa gardaqmnis arsi? 
13. ra aris gadafarvis zoli? 
14. ra aris meridianebis gausis Seaxloeba? 
15. axseniT topografiuli rukebis  dagrafvisa da nomenklaturis arsi; 
16. rogor xdeba 1:500 000 – 1:100 000 masStabis rukebis dagrafva? rogoria maTi 
nomenklatura? 
17. rogor xdeba 1:50 000 – 1:10 000 masStabis rukebis dagrafva da aRniSvna?  

18. rogori dagrafva gamoiyeneba 20 km
2
-ze naklebi farTobis rukebis Seqmnisas? 

19. rogor xdeba topografiuli gegmebis dagrafva da aRniSnva? 
20. ras ewodeba kartografiuli pirobiTi niSnebi? moaxdineT maTi klasifikacia; 
21. rogor xdeba topografiul rukebze reliefis gamosaxva? axseniT izohipsebis arsi. 
22. axseniT kartografiuli generalizaciis arsi.  
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Tavi VII.  amocanebis amoxsna topografiuli 
rukebiTa da gegmebiT 

$VII.1. rukebTan da gegmebTan muSaobisas gamosayenebeli 
xelsawyoebi da nivTebi 

 
 rukebTan da gegmebTan muSaobisas, maTze mTeli rigi amocanebis amosaxsnelad 

aucilebelia sxvadasxva saxisa da sirTulis xelsawyoebiTa da nivTebiT  sargebloba: 
M1. milimetrul danayofebiani plastmasis an rkinis saxazavi gamoiyeneba swori 

xazis gasatareblad, misi monakveTebis gadasatanad an gasazomad; 
2. marTkuTxa saxazavi gamoiyeneba mocemuli mimarTulebis paraleluri an 

perpendikularuli swori xazebis, gasavlebad; 
3. cirkuli-mzomi (nax. VII.1, a) Sedgeba wvetebiani daboloebis mqone ori fexisagan da 

saxazavTan an ganiv masStabTan erTad gamoiyeneba xazebze monakveTebis gadasatanad da 
gasazomad; 

4. kurvimetri (laT. curvus-mrudi) meqanikuri an eleqtronuli (nax. VII.1) Ziri-Tadad 
gamoiyeneba rukaze an gegmaze mrudi xazebis gasazomad.Eeleqtronul kurvimetrs RUN-
MATE-C-s (nax. VII.1, b) gazomvebis Sedegebi gamoaqvs Txevad-kristaluri displeize. Aaqvs 
gazomvis masStabebi milebSi, sazRvao milebSi da kilometrebSi. xazis sigrZis gazomvis 
cdomileba ar aRemateba 0,2%; 

Mmeqanikur kurvimetrs KM (nax. VII.1, g) aqvs metruli da diumiani skala. Ggazomvis 
cdomileba ar aRemateba 0,5%; 
      1     2 

             
 
nax. VII.1. rukebze gazomvebis Casatarebeli        nax. VII.1. transportiri ganivi masStabiT 
xelsawyoebi. 1 - cirkuli-mzomi; 2 - kurvi- 
metrebi: a -Eeleqtronuli RUN-MATE-C;  
b - meqanikuri KM                                               
     
5. transportiri – rukebze da gegmebze kuTxeebis gasazomi da asagebi xelsawyo  (nax. VII. 
2). 

6. paleti (frang. palette) – gansazRvruli sididis kvadratebad gaxazuli gamWvirvale 
firi an qaRaldi, romelic gamoiyeneba gegmaze an rukaze farTobebis  

gasazomad (nax. VII. 3, a).  
rukaze mcire farTobebis gasazomad gamoiyeneba aseve xazovani paleti _ 

gamWvirvale safuZvelze 2-5 mm-is intervaliT gaxazuli paraleluri xazebiT. 

(nax. VII. 3. b).  
7. polaruli planimetri – rukebze da gegmebze Caketili figurebis farTobebis 
gamosaTvleli meqanikuri xelsawyo (nax. VII. 4) romlis ZiriTadi nawilebia: 
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nax. VII.  3. paleti a - kvadratuli,     nax. VII. 4. polaruli planimetri: a - saerTo xedi;  
b-xazovani                                   b – asaTvleli meqanizmi (anaTvali 6452). 

               
 erTmaneTTan saxsariT 8…SeerTebuli sapoluso 1 (planimetris polusi, nemsebiani masiuri 
cilindriT) da Semosavlebi 4 (boloSi damagrebuli sarWiT, an lupiT); berketebi, 
ciferblati – 5, forsos skalidan anaTvlis asaRebi ciferblati - 6, borblis forsodan 
anaTvlis asaRebi vernieri - 7  (nax. VII.4 , a) da amTvleli (nax. VII. 3. b.) mowyobiloba. 
anaTvali planimetrze Sedgeba ciferblatze mocemuli borblis mTeli brunvebisa (naxazze 
– cifri 6), brunis  meaTedi da measedi nawilebis anaTvlisaganP- vernieris Strixis nomris 
mixedviT, romelic SeTavsebulia forsos skalis Strixs (cifri 2). pirveli polaruli 
planimetri 1854 wels gamoigona germanelma mecnierma a. amslerma. 
    farTobebis gamosaTvleli ufro zusti xelsawyoa eleqtronuli planimetri (nax. VII. 
5). romlis ZiriTadi ganmasxvavebeli Taviseburebaa masSi Camagrebuli ka-lkulatori, 
romlis daxmarebiT xdeba farTobebis gamoTvla. amasTan paletebis gamoyenebisa da xeliT 
gamoTvlis aucilebloba gamoricxulia.Ggazomili mniSvneloba gamoisaxeba 8 simboloebian 
Txevadkristalian displeize. erTi simbolo Seesabameba 0,1 sm2 an 0,01 dium2. gazomvis 

diapazonia 300 х 300 mm, farTobebis gazomvis sizuste ±  0,2%. 
arsebobs polaruli da sakisrebiani eleqtronuli planimetrebi. xelsawyoebi 

muSaoben batareebis an cvladi denis adapterebiT. polaruli tipis eleqtronuli 
planimetri (nax. VII. 5, a) markis moZraobas gasazomi farTobis sazRvrebSi (diametri 35,6 sm) 
axorcielebs polusis mxariT. rolikis tipis eleqtronuli planimetris PLANIX 7 (nax. VII. 
5, a) rolikebi uzrunvelyofen horizontalur da vertikaluri mimarTulebT SeuzRudavad 
gadaadgilebas. 

cifruli klaviatura im samomxmareblo masStabis Seyvanis saSualebas iZleva, 
romelSic ganisazRvreba figurebis farTobi.  
      polaruli tipis eleqtronuli planimetri PLANIX 5 (nax. VII. 1.4,a) polusis mxaris 
daxmarebiT axorcielebs markis moZraobas gansasazRvravi farTobis sazRvrebSi (diametri 
35,6 sm). sakisrebiani tipis eleqtronul planimetrs PLANIX EX 7 (nax. 4, b) aqvs sakisrebi, 
romlebic uzrunvelyofen SeuzRudav horizontalur da vertikalur  gadaadgilebas. is 
saSualebas iZleva swrafad da zustad gaizomos xazebis sigrZe, gamoviTvaloT farTobebi, 
koordinatebi, kuTxeebi, wreebis rkalebi da radiusebi. koordinatebis miReba SesaZlebelia 
kartografiuli masalis realuri masStabis gaTvaliswinebiT. gazomvebi SeiZleba Catardes 
milimetrebSi, santimetrebSi, metrebSi kilometrebsa da hektarebSi. 

traserze ganTavsebuli klaviatura da Rilakebi PLANIX EX marTvas martivsa da 
mosaxerxebels xdis, kompiuterTan misi mierTebiT ki miviRebT koordinatebis fails, 
romelic SeiZleba gardavqmnaT DXF formatis failSi (programis gamoyenebisas). Sedegebis 
dasabeWdad SeiZleba PLANIX EX - Tan uSualod mierTe-buli specialuri printeris 
gamoyeneba. 

კომპასი - ორიენტაციის გაგნებისათვის განკუთვნილი ხელსაწყო, რომელიც პირველად  2 

ათასი წლის წინ გამოიგონეს ჩინეთში, მოგვიანებით, XII საუკუნეში კი მისი გამოყენება ევროპაშიც 
დაიწყეს. კომპასი მეტალისაგან დამზადებული მრგვალი კოლოფია, რომლის ცენტრში დამაგრებულია 
დამაგნიტებული ისარი 1, romelic Tavisuflad moZraobs nemsis wverze 2. მისი ერთი ბოლო 

ლურჯად ან შავად არის შეღებილი, მეორე კი წითლად. კოლოფზე 3 დამაგრებულია ჩამკეტი 
(arietiri), რომელიც ისარs აჩერებს. მისი აშვების 
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аниме                                                             

                                                     
                          
 
nax. VII. 5. eleqtronuli planimetrebi           nax. VII. 6. rukebisa da gegmebis  
a – polaruli tipis PLANIX 5                gasaorientirebeli xelsawyoebi a _ kompasi  
 b – sakisrebiani tipis PLANIX EX  7                              da b _ busoli 

 
შემდეგ ისრის ლურჯი მხარე ჩრდილოეთს გვიჩვენებს. kompasis kolofs mimagrebulia gradusuli 
skalisa da qveynis mxareebis asoiTi (C _ CrdiloeTi, s _ samxreTi, a _ aRmosavleTi, d _ 

dasavleTi) aRniSvnebis mqone rgoli 6. არსებობს მაგნიტური და ასტრონომიული კომპასი. 
busoli (frsng. boussole,kompasi) –  rukebisa da gegmebis gasaorientirebeli zusti 

kompasi (nax. VII. 6). 
Bbusolis yuTi Tavsdeba firfitaze, romlis dacerebul gverdze datanilia 

milimetruli danayofebi. firfitaze zogjer ganaTavseben wriul Tarazos romelic 
busolis gradusul - danayofebiani wredis horizontalur mdgomareobaSi mosay-vanad 
gamoiyeneba. firfitaze zogjer ganaTavseben mrgval Tarazos. magnituri isari, romlis 
CrdiloeTi bolo lurji an yavisferia, xolo samxreTisa ki – Ria feris, Tavisufladaa 
dayenebuli maxvil sadgamze.Bbusolis yuTs gaaCnia aremuri, romlis daxmarebiTac 
xelsawyos Senaxvasa da gadatanisas magnituri isari myarad ebjineba sarkes. magnituri 
isris gasawonasworeblad mis samxreT bolos dayenbuli aqvs moZravi mufta.  
 

$VII.2 topografiuli rukebis analizi 

 
topografiuli rukis analizs atareben sakvlevi teritoriis Taviseburebebis, 

obieqtebisa da movlenebis ganlagebisa da urTierTkavSiris kanonzomierebaTa, maTi 
ganviTarebis, dinamikis Seswavlis mizniT.Aanalizi saSualebas iZleva sworad SeirCes 
gamocemis droisa da saWiro masStabis rukebi, gamoyenebis mosalodneli mimarTulebis 
gaTvaliswinebiT: adgilmdebareobis winaswari gacnobis an misi detaluri SeswavlisaTvis; 
savele samuSaoebis gegmebis Sedgenis, kvleva-Ziebis marSrutebis gansazRvris, adgilze 
orientirebisa da sxvadasxva saxis gamoyenebiTi amocanebis safuZvlad. maT Soris 
landSafturi, niadagis, geologiuri da sxva rukebis Sedgenisas, bunebrivi da socialur-
ekonomikuri movlenebisa da sxva saxis mecnieruli analizisaTvis. rukebis SerCevas Tan 
axlavs maTi konkretuli samuSaoebisaTvis vargisianobis xarisxis Sefaseba im monacemebis 
sizustisa da dawvrilobiTobis TvalsazrisiT, romelic unda miiRon rukidan aucilebeli 
monacemebis miRebis SromatevadobebiT. amasTan, gasaTvaliswinebelia, rom masStabis 
gamsxvilebiT erTi da igive teritoriisaTvis furclebis raodenoba matulobs, klebulobs 
teritoriis mimoxilvis sidide, rTuldeba sivrcobrivad gaWimuli obieqtebisa da 
movlenebis Tavisueburebis dadgenis pirobebi, maTi ganviTarebis kanonzomierebis Seswavla 
da sxva.Mmagram miRebuli informaciis sizuste da dawvrilobiToba matulobs. 
adgilmdebareobis Tanamedrove mdgomareobisa da iq mimdinare procesebis Seswavla 
moiTxovs dagegmili samuSaoebis Tanadrouli gamocemis rukebs. rukebis gamocemis TariRi 
garkveulwilad gansazRvravs maT Sesatyvisobas Sesaswavli teritoriis Tanamedrove 
mdgomareobasTan, gansakuTrebiT ekonomikurad intensiuri ganviTarebis raionebSi. erTi da 
igive teritoriis sxvadasxva dros gamocemuli rukebis SedarebiT SegviZlia SeviswavloT 
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geografiuli movlenebis dinamika. gazomvebTan dakavSirebuli amocanebis gadawyveta 
aucilebelia axali an kargad Senaxuli msxvilmasStabiani rukebiT. 

Aarsebobs analizis Semdegi saxeebi: vizualuri, grafikuli, kartometriuli da 
maTematikur-statistikuri. ganvixiloT TiToeuli maTgani. 

vizualuri analizi dafuZnebulia rukaze gamosaxuli adgilis elementebis 
mxedvelobiT aRqmaze, maTi urTierTSedarebaze formis, zomebis, struqturis, gavrcelebisa 
da sxv. mixedviT. mas xSirad Tan axlavs manZilebis, farTobebis, kuTxuri sidideebis 
Tvalzomuri Sefaseba. 

Ggrafikuli analizi iTvaliswinebs rukebze adgilmdebareobis profilebis, 
orografiuli sqemebisa da sxva agebas. 

Kkartometriuli analizis dros rukaze sxvadasxva saxis gazomvebis Cata-rebis 
safuZvelze xdeba xazebis sigrZeebis, wertilebis simaRleebis, farTobebis, kuTxeebisa da 
sxva monacemebis gansazRvra. 

maTematikur-kartometriuli analizis daxmarebiT xdeba obieqtebis ganvrcobis 
ricxobrivi maCveneblebis, maT Soris kavSirebis, sxvadasxva faqtorebis gavlenis xarisxis 
dadgena; miiReba topografiuli zedapiris maTematikuri aRwera, romlis safuZvelze xdeba 
adgilmdebareobis maTematikuri modelis Seqmna, romelic sul ufro farTo gavrcelebas 
poulobs sxvadasxva saxis sainJinro amocanebis gadawyvetisas.Aam meTodebis danergva 
saSualebas iZleva rukebis gamoyenebiT Sesrulebuli analitikuri da saproeqto 
samuSaoebis mniSvnelovani nawilis eleqtronul-gamomTvlel manqanebze dakisreba. 

 
$VII.3. manZilebis gazomva 

 
 rukaze monakveTis l sigrZis gazomvisas xdeba dedamiwis zedapirze am monakveTis 

Sesabamisi xazis s horizontaluri qveddebulis gansazRvra. formulebis (II. 2) da (II. 3) 
safuZvelze maT Soris kavSiri gamoisaxeba Semdegi TanafardobiT: 

                                    s=l:M an s=lm                                                                   VII.1 
masStabis saxeebia: 
1. ricxviTi masStabi (nax.VII.7, a). gamoisaxeba Semcirebis xarisxis maCvene-beli m 

cifris Sebrunebuli sididiT:   (mag., 1:100 000) 
2. saxelobiTi masStabi (nax. VII. 7, b). uCvenebs urTierTSesabamisi monakveTe-bis 

saxelobiT mniSvnelobebs rukaze da adgilze (mag.,1 santimetrSi 1 km) 
3. grafikuli masStabi _ ricxviTi masStabis grafikuli gamosaxulebaa da 

gamoiyeneba rukaze xazebis sigrZis gadasayvanad  adgilze mis Sesabamis manZilad. 
grafikuli masStabi SeiZleba iyos xazovani da ganivi. 

xazovani masStabi _ warmoadgens tol nawilebad dayofil swor xazs, romelzec 
warwerilia maTi adgilze Sesabamisi mniSvnelobebi (nax. VII. 7, g).  

xazis danayofis sididis maCvenebel monakveTebs masStabis fuZe q ewodeba. rukaze 
monakveTebis sigrZis meti sizustiT gansazRvris mizniT marcxena ganapira fuZes yofen 

ufro mcire nawilebad, masStabis q ⋅ umcires danayofebad, (q ⋅  SeiZleba toli iyos 1/5, 1/10 
an 1/20q-s) 

gasazomi monanakveTis sigrZe xazovani masStabis danayofebSi gamoisaxeba 
Semdegnairad 

                                                         l = n ,qq n+ ,                                                               VII.2 

 a) 1:100 000;                                                           
 b) 1 santimetrSi 1 km;        
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nax. VII. 7. masStabis saxeebi a – ricxviTi; b – saxelobiTi; g – xazovani (sxvadasxva sazom 

erTeulebSi) 

sadac n q da nq∋ _ q  fuZisa da ,q umciresi danayofebis raodenobaa.  
l – is rukis masStabSi gamosaxvisas winaswar unda davadginoT xazovani masStabis fuZis 

fasi  qc  da q ⋅ umciresi danayofebis fasi. fuZis fasis qveS igulisxmeba erTi fuZis 

sididis Sesabamisi metrebis (kilometrebis) raodenoba adgilze, analogiurad xdeba 
umciresi danayofis fasis formulireba. Tu xazovani masStabis fuZed  miRebulia 1sm 

sigrZis monakveTi da l gamosaxulia santimetrebSi, maSini qc = m, xolo formula  (IV.1) 
miiRebs saxes  

                  s=l qc                                                                 VII.3 
(VII.3) gamosaxuleba sworia Tu xazovani masStabis fuZes aqvs 2 da meti santime-tris 

sigrZe; amasTan, l unda iyos  gamosaxuli   (VII.2) masStabis danayofebSi. radganac q  da q ⋅ -s 

aqvs danayofis sxvadasxva fasi, s=l qc  

  s=n q qc + nq′c  q′           VII.4 
Tu xazovani masStabis fuZe monakveTia 

 s=(n 1nq + / qcq)10                                                    VII.5 
magaliTi. 1:25000 masStabis topografiul rukaze ab monakveTis gazomvisas dadgenilia 

q=1sm, qn =5, nq′=2, /1n q10 =0,4, qc =250, ,qc ˛ = 25m. 

maSin    (V II.4)     da    (VII.5) formulebis mixedviT 
 s = 5 • 250m + 2 • 25 m =1300 m 
an 

s =(5 +0,2) • 250 m = 1300 m 
rukaze xazis gazomvas amartivebs xazovani masStabis danayofebTan warwerili 

metrebi (kilometrebi), 1q, 2q, 3q da a.S. rukis masStabSi. aTvlis sawyisad Rebuloben 
ganapira marcxena fuZis marjvena bolos, romelic aRniSnulia 0-iT. misgan marjvniv 
aweren mTlian fuZeebs, marcxniv _ mis nawilebs.                                           .        
rukaze manZili SeiZleba gaizomos sxvadasxva xerxiT.Mmokle sworxazovani 
monakveTebiis gazomva xdeba mzomis erTjeradi gaSliT.Mmzomis wveroebs uTavseben 
gasazomi monakveTis sawyis da bolo wertilebs (nax.VII.8, a, 1). amis Semdeg mzomi 
 
a) 1, 2 d) 
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 g)  b) 

 
 
nax. VII. 8. xazis gazomva xazovani masStabis daxmarebiT: a _ mzomis erTjeradi gaSliT; b _ 
gaSlis gazrdiT; g _ mzomis ,,nabijiT” 
 
gaSlis Seucvlelad gadaaqvT xazovan masStabze da mis marjvena wveros uTav-seben 
nulovani Strixis marjvniv mdebare romelime Strixs ise, rom marcxena wvero 

aucileblad moeqces 0-vani danayofis marcxniv (nax.VII.8, a, 2). maSin s marjvena da marcxena 

wveroebze anaTvlebis jamis tolia (nax. VII. 8, a  s = 250 m + 2km = 2km 250 m). im 
SemTxvevaSi, roca mzomis marcxena wveri zustad ar uTavsdeba fuZis danayofs misi 
Sefaseba xdeba TvaldaTval. magaliTad, xazovan masStabze gadasazomia 1km 462 m, VII. 8, d. 
naxazze advilia 1km 460 metris gadazomva, xolo 2 metrs gadavzomavT TvalzomiT _ igi 
daaxloebiT masStabis umciresi danayofis 1/5¼- ia.  

texili xazebisagan Sedgenili manZilis gazomvisas, misi sigrZis Sesaba-misad 
gaSlil mzoms ayeneben zrdis xerxiT, romlis arsi naCvenebia nax. VII.8, g. 

Ggasazomi monakveTebis mniSvnelovani sigrZisas gazomva xdeba nawil-nawil _ 
mzomis ,,nabijiT” ,romelic mis wveroebs Soris dadgenili manZilia _ masStabis q fuZis 
rolis Semsrulebeli da rCeba ucvleli gazomvis procesSi. amasTan mizanSewonilia 
iseTi ,,nabijis” SerCeva, rom misi fasi cn gamosaxuli iyos  mrgvali cifriT. gasazom 
manZilze nabijebis raodenoba nn ganisazRvreba mzomis wvetanebis gadaadgilebiTa da 
maTi daangariSebiT (nax. VII. 8, g gadanacvlebis mimarTuleba naCvenebia isrebiT).Ggazomvis 

boloSi arasruli ,,nabijis” q
⋅
miRebisas  gansazRvraven mis sidides mTliani ,,nabijis” 

nawilebSi n 10/1 n da ajameben ZiriTad SedegTan, e.i. 

 s =(n  +n1/10n)cn 
xazovani masStabis daxmarebiT manZilis gazomvis sizuste Seadgens 0,5 – 1 mm rukis 

masStabSi. 
Mmzomis daxmarebiT SedarebiT zusti gazomvebis misaRebad gamoiyeneba ganivi 

masStabi romlis ageba xdeba Semdegnairad: qaRaldze gaavleben toli manZilebiT 
daSorebul urTierTparalelur xazebs, romlebic dayofilia aseve tol monakveTebze 
aRmarTuli marTobebiT. (nax. VII. 9, a) q fuZis sigrZe SeiZleba gautoldes 1, 2, 4 an 5 sm. 
masStabis marcxena ganapira monakveTi, rogorc wesi, iyofa 10 tol nawilad, xolo 
dayofis wertilebis SeerTeba xdeba daxrili xazebis _ transversalebis meSveobiT. aseTi 
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agebis Sedegad ganivi masStabis umciresi danayofi iqneba a ,
11 qb =  (nax. VII. 9, g), romlis 

sididis gansazRvra SesaZlebelia msgavsi samkuTxedebis Tvisebidan. ob marTobze 

danayofebis ricxvia 10. Sesabamisad  ob 1  Seadgens ob monalveTis 1/10. amgvarad q′= 1/10 ob. 

Mmagram ob=1/10 q,  amitom q′=1/10 × 1/10q = 1/100q. aseve  a 22b = /2 100q,  33ba = 3/100 da a.S. ganivi 
masStabiT gazomili manZilis sigrZe:  

qqq cnnns )( 100/1/ 10/
++= , 

sadac qqq nnn 100/110/1 ,,  - Sesabamisad mTeli fuZis, misi meaTedi da measedi nawilis 

raodenobebia. 
Gganivi masStabis daxmarebiT xazis gazomvas vawarmoebT Semdegi TanmimdevrobiT: mzomi 
rukaze dayenebuli gaSliT gadaaqvT saxazavis qveda xazze ise, rom mzomis marjvena 
wveri davamTxvioT nulovani danayofis marjvniv mdebare erT-erT marTobs, xolo meore 
aRmoCndes kidura marcxena fuZis sazRvrebSi  (nax. VII. 9, I mdg.) Semdeg mzoms 
gadaadgileben zeviT marcxena wveris erT-erT transversalTan SeTavsebamde (mdg. 2). es 
momenti SeiZleba dadges transversalis romelime horizontalur xazTan gadakveTamde an 
daemTxves mas. amasTan, orive wveri unda iyos erTi da igive xazze an mis paralelurad. 
fuZeebis, misi meaTedi da measedi nawilebis daTvlis Semdeg amravleben fuZis winaswar 
dadgenil fasze.  

 
nax. VII. 9. ganivi masStabi 

a _ saerTo xedi, b _ misi nawilis (pirveli transversali) gadidebuli gamosaxuleba, g _ 
manZilis gazomva misi daxmarebiT 

 
magaliTi. vTqvaT, Nnaxazze dafiqsirebulia 1:25 000 masStabis rukidan or obieqts 

Soris mzomis meSveobiT miRebuli manZili. masStabis fuZe tolia 2sm. rogorc naxazidan 

Cans gaSlis sigane tolia 1,36q. am SemTxvevaSi fuZis fasi 500 m-is tolia  (2 sm X 250 m = 
500 m). aqedan gamomdinare, gasazomi manZili toli iqneba 1,36 X 500 m =680 m. 

gazomvaTa praqtikidan cnobilia, rom ganivi masStabis daxmarebiT gazomvis 
sizuste umciresi danayofis naxevris tolia. Cvens SemTxvevaSi  (umciresi danayofi 0,2 
mm), igi 0,1 mm-s Seadgens. 

ganivi masStabis gamoyeneba gansakuTrebiT efeqturia klaknili xazebis ga-zomvisas. 
sasurveli sizustis miRweva SesaZlebelia mzomis mudmivi gaSlis bijis xazis gaswvriv 
Tanmimdevruli gadaadgilebiT, romlis Sedegad klaknili xazi mzomis bijis sigrZis 
mqone monakveTebisagan Semdgar texil xazad gadaiqceva. sigrZeSi gansxvaveba masa da 
namdvil sidides Soris damokidebulia klaknilobis xarisxze da im cdomilebebze, 
romelic gazomvas uciloblad Tan axlavs. 
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nax. VII .10. фa) klaknili xazis gazomva cirkul-mzomis daxmarebiT; b) klaknilobis 

koeficientebis etalonebi 
 

 Ggazomvis sizustis gazrdis mizniT aucilebelia xazis sigrZe ramdenadme zustad 
mivuaxlovoT klaknili xazis sigrZes, rasac nabijis sigrZis minimumamde SemcirebiT 
aRweven. amasTan mniSvnelovania, rom gazomvis procesSi mzomis wveri ar moscildes 
gasazom xazs. 

 Mmsgavsi gazomvebis sizustis Semowmeba SesaZlebelia swori an geometriulad swori 
(mag. wrewiri) mrudebisagan Semdgari xazis sigrZis gazomviT. eqsperimentebiT dadgenilia, 
rom mzomis lajis Semcireba klaknili xazis sigrZis gazrdas iwvevs sizustis amaRleba 
xazis sxvadasxva nabijiT mravaljeradi gazomviT (2 da 4mm) SeiZleba. Tumca aseTi saxis 
wvrilmani gazomvebi mraval uxerxulobas qmnis da drois biujetis did danaxarjebTanaa 
dakavSirebuli. rac  

Seexeba gazomvebis sizustes misi amaRleba SesaZlebelia klaknilobis koeficientis 
mxedvelobaSi miRebiT. 

Zlier daklaknili xazebis, magaliTad mdinareebis, gazomvisas gamoiyeneba 

,,nabijiT” gazomvis gaumjobesebuli xerxi – i.m. Sokalskis 1 xerxi. xazi izomeba mzomis 
mcired (1 an 2 mm) gaSlili ,,nabijiT”. amasTan mxedvelobaSi Rebuloben SemuSavebuli 
etalonis (nax. IV. 10, b) mixedviT dadgenil klaknilobis koeficients. gasazom xazs 
winaswar yofen daaxloebiT erTnairi klaknilobis monakveTebad, yoveli maTganisaTvis 
ganisazRvreba ,,nabijebis” raodenoba romelic Semdeg mravldeba ,,nabijis” dadgenil 

fasze, da klaknilobis k koeficientze.Aamrigad, s = mmcn k.  
meTodis sizuste Seadgens gasazomi sigrZis  2-3% .  
klaknili xazebis sigrZis gazomvis sizuste SesaZlebelia gavzardoT analitikuri 

da grafikuli xerxebiT, Tu dasadgen sigrZis gazomvebs CavatarebT sxvadasxva masStabis 
rukebze da miRebul Sedegebis grafikze mowesrigebiT movaxdenT 1:1 masStabis rukis 
interpretirebas.Mmsgavsi mrudis ageba SesaZlebelia erTi masStabis rukaze mzomis 
nabijis sxvadasxva sigrZiT gazomvis Sedegebis mixedviT, mzomis bijis umciresi radiusis 
mqone wertilis interpretirebiT. miRebuli mrudisaTvis xdeba empiriuli saxis 
gantolebebis SerCeva, romelic klaknili xazis reducirebuli sigrZis 1:1 masStabSi 
gamoTvlis saSualebas iZleva. miRebuli Sedegis sizuste Seadgens gasazomi xazis 
sigrZis 1-2%  

i.m. Sokalski
1 - (1856 – 1940) – rusi okeanografi, geografi da kartografi. 

profesori, ssrk geografiuli sazogadoebis Tavmjdomare. mTeli rigi geografiuli 
rukebisa da atlasebis Semdgeneli da redaqtori. 

Aarsebobs agreTve klaknili xazebis gazomvis gamartivebuli kartometriuli 
meTodebi.Aase magaliTad, Tu rukaze nebismierad orientirebul klaknil xazze davadebT 
palets kvadratebad dayofil gamWvirvale qaRalds), maSin masTan klaknili xazis 

gadakveTebis (m)  ricxvi proporciuli iqneba maTi  jamurri ∑ LD sigrZis: 

 mL dD =∑  

Mmocemuli meTodis sizuste 3-5% Seadgens. albaTuri principi gamoiyeneba aseve 
klaknili xazis avtomaturi gazomvebisas. 

klaknili xazis gazomvisas drois biujetis mniSvnelovan ekonomias iZleva 
kompiuteruli inteleqtis gamoyeneba. amisaTvis aucilebelia mis mexsierebaSi gasazomi 
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xazis Semcveli rukebis mowesrigeba. miRebuli Sedegi umniSvnelod gansxvavdeba 
tradiciuli meTodeiT (mzomis daxmarebiT) dadgenilisagan. 

kurvimetriT rukaze klaknili xazis gazomvis upiratesoba mis siCqaresa da 
moxerxebulobaSi mdgomareobs _ faqtiurad xelsawyos xazis gaswvriv gatarebiT umokles 
droSi SesaZlebelia nebismieri sigrZisa da klaknilobis xazis sigrZis dadgena. 

rukaze xazebis sigrZis dadgenisas uxeSi Secdomebis Tavidan acilebisa da 
sizustis amaRlebis mizniT rekomendirebulia gazomvis orjer  _ pirdapiri da 
Sebrunebuli mimarTulebiT Catareba. Tu SedegebSi dasaSvebze meti gansxvaveba ar 
dafiqsirdeba saboloo Sedegad gazomili sidideebis saSualo ariTmetikuls Rebuloben.  

rogrc vxedavT, rukaze xazebis gasazomad mravali xelsawyo da meTodi 
gamoiyeneba. amasTan mudmivad midis maTi ganaxleba_daxvewis procesi. inergeba axali 
teqnologiebi (kompiuteruli inteleqti), rac am saxis samuSaoebis mniSvnelobaze 
miuTiTebs. 

 

$VII.4.  geografiuli da marTkuTxa koordinatebis 

gansazRvra 
 

topografiul rukaze arsebuli wertilebis geografiuli (geodeziuri) 
koordinatebis gansazRvra xdeba furclis wuTebiani CarCosa da Siga CarCos kuTxeebis 
grZedisa da ganedis daxmarebiT. 
                    

                                                                                                                                                                                                           
  nax. VII. 11. koordinatebisa da orientirebis kuTxebis       nax. VII. 12. 
koordinatografi 

       gansazRvra: a _ geografiuli, b, b∋ _ marTkuTxa      
g – direqciuli kuTxe, d – geografiuli azimuti 

 
samuSaos iwyeben rukaze obieqtTan axlomdebare samxreTi paralelisa da 

dasavleT meridianis gaxazviT. amisaTvis sakmarisia wuTebiani CarCos sapirispiro 
mxareebze arsebul Sesabamisi erTnairmaCvenebliani niSnebis _ wuTebis an 10 wame-biani 
monakveTebis SeerTeba. Semdeg mocemuli wertilidan gaxazul meridianze da paralelze 
dauSveben marTobebs.Oobieqtis grZedi (ganedi) toli iqneba gaxazuli meridianis 

(paralelis) grZedisa (ganedis) da ( )BL ∆∆  koordinatTa sxvaobis jamis e.i. daSvebuli 

monakveTebis gradusuli zomebis (nax. VII.11).LLw=Ldas+ L∆  da Bw = Bsam+ B∆ . 
L∆  da B∆  sidideebs miviRebT rukaze m da n monakveTebisa da CarCos wuTebiani 

danayofebis milimetrebSi gazomili mniSvnelobebisagan Sedgenili proporciis amoxsniT. 
maRal sizustes mivaRwevT Tu gazomvebis Catarebisas gamoviyenebT cirkulmzoms. 

amisaTvis wvetanebian boloebs gaSlian L∆  da B∆ sigrZiT da gadaaqvT igi 
Sesadareblad, mag. ganiv masStabze. magaliTad, 10 wamiani monakveTi grZedis gaswvriv 

Seadgens 4,3 mm, L∆ -is sigrZe 16,6 mm, maSin L∆  kuTxur zomebSi X=(10∀•16,6 mm)/4,3 mm = 38∀, 
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La = 40

00'38∀, xolo Ba= 43


20'38∀.Mmeti sizustis misaRwevad saWiroa mocemuli 

wertilTan uaxlesi CrdiloeTis paralelisa da aRmosavleTis meridianis gavleba da 

koordinatTa nazrdebis L∆ ’ da B∆ ’ gansazRvra. wertilis koordinatebi am SemTxvevaSi 
miiReba formuliT: 

LLw=LaRm - L∆ ’ da Bw = BCd - B∆ ’. 
wertilis geografiuli (geodeziuri) koordinatebi SeiZleba miviRoT Semdegi 

formulebis daxmarebiTac: 

                  LLw=Ldas+n(LaRm – Ldas)/(n+n 1 )                    VII.6 
an 

LLw= LaRm - n 1 (LaRm – Ldas)/(n+n 1 ) 
da 

   Bw=Bsam + m(BCd – Bsamx)/(m+m 1 )                                                                          VII. 7 
an 

  LBw= BCd - m 1 ( BCd - Bsamx)/( m+m 1 )   

m, m 1  da n, n 1 monakveTebis gazomva mzomisa da masStaburi saxazavis daxmarebiT 

xdeba. samuSaos aadvilebs koordinatografiT muSaoba (nax. VII. 12) 
wertilis geografiuli koordinatebis dadgenis orive xerxi saSualebas iZleva es 

sidideebi or-orjer iqnas gansazRvruli, rac aamaRlebs saimedoobasa da sizustes. 
msxvilmasStabian rukebze am meTodiT gansazRvruli koordinatebis sizuste wamis 
meaTeds aRwevs. mag. naxazze N(nax. VII. 13) 1:50 000 masStabis rukis furclis fragmentze 
mocemuli a  wertilis geografiuli koordinatebi  La da   Ba tolia: 

La = 40˚00'+16,6 mm(40˚01'- 40˚00')/26,08mm = 40˚00'+38''=40˚00'38'' 
Ba = 43˚20' + 6,65mm(43˚21' - 43˚20')/37,01mm = 43˚20'+10,8"=43˚20'11'' 

meti sizustis miRweva SeiZleba La da  Ba sidideebis VII.6 da VII.7 formulebiT gameorebiT 
gamoTvlisa da saSualo ariTmetikulis gasazRvriT.  

monakveTis nawilis TvalzomiT kargad gansazRvris aTviseba saSualebas iZleva es 

amocana gadavwyvitoT gamartivebuli gziT _ L∆  da B∆  Tvalzomuri sigrZis CarCos 
gverdebze 10-wamiani monakveTTan Sedarebis gziT. garkveuli gamocdilebis miRebis Semdeg 
SesaZlebeli xdeba geografiul koordinatTa sistemaSi sakmao sizustiT gaixazos 
mocemuli obieqtis mdebareobis ganmsazRvreli meridiani da paraleli. am SemTxvevaSi 
sakmarisia ganisazRvros paralelis B ganedi da meridianis L grZedi (b wertili VII. 13 

naxazze: Bb = 43°20' 27''    L А = 40°02'34"). 
amocanis amoxsnaSi meti sizustis Setanis mizniT B∆  da L∆  monakveTebis 
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Nnax. VII. 13. wertilis geografiuli koordinatebis gansazRvra TvalzomiT da mzomis 
daxmarebiT 

 
sidideze gaSlili cirkulimzomi unda mivadoT dasavleT da samxreT CarCos da 

ganvsazRvroT gazomil monakveTebSi wuTebisa da wamebis raodenoba. Cvens magaliTze B∆
=0'27,5", samxreT – dasavleT kuTxis ganedi ki - 43°20', SevkriboT wuTebisa da wamebis 
miRebuli (gazomili) mniSvnelobebi. 

wertilis ganedi rukaze iqneba: 43°20'+0'27" = 43°20'27,5". 
 grZeds gansazRvraven analogiurad _ zomaven umokles maZils wertili-dan rukis 

dasavleT CarComde manZils, miadeben cirkulmzoms samxreT CarCos, gansazRvraven  
wuTebisa da wamebis raodenobas gazomil monakveTSi ( L∆ =2'35,5"), samxreT – dasavleT 
kuTxis ganedi ki - 40°00', miRebuli (gazomili) wuTebisa da wamebis mniSvnelobebis 
SekrebiT Rebuloben b wertilis grZeds 

 Lb =40°00'+2'35,5" = 40°02'35,5" 
wertilis mdebareobis gansazRvra marTkuTxa koordinatTa sistemaSi SesaZlebelia 

miaxloebiT an mocemuli masStabis rukisaTvis SesaZlebeli sizustiT. am samuSaos 
safuZvlad rukis furclis kilometruli badea gamoyenebuli. 

obieqtis mdebareobis miaxloebiTi miTiTebisaTvis sakmarisia davasaxeloT im 
kilometruli badis kvadrati, romelSic is imyofeba. amisaTvis gansazRvraven obieqtis 
SemomsazRvravi kvadratis samxreT-dasavleT kuTxis Semqmneli xazebis mniSvnelobebs jer 
horizontaluris Semdeg vertikalurisas. magaliTad, А wertili nax. VII. 11-ze imyofeba 
5712 kvadratSi, xolo nax. VII. 13-ze 4201. 

wertilis marTkuTxa koordinatebis zusti gansazRvrisaTvis kilometruli badis 
Sesabamis xazze misgan uSveben marTobebs da zomaven maT sigrZes rukis masStabSi. a 

wertilis abscisa Xa =Xqv. + X∆ , xolo ordinata Ya = Ymarc. + Y∆  (Xqv.  da Ymarc. – a wertilis 

mimarT qveda da marcxena xazebis koordinatebia,  X∆  da Y∆  _ xazebze daSvebuli 

marTobebis mniSvnelobebi). Cvens magaliTze (nax. VII.11, b∋). Xa = 6074km+0, 520km = 6074,520km, 
Ya = 2517km + 0,350km = 2517,350km. marTkuTxa koordinatebis gansazRvrisas meti saimedoobisa 
da sizustis miRwevis mizniT mizanSewonilia rogorc geografiuli koordinatebis 

gansazRvrisas, koordinatTa nazrdebis ( X∆ , Y∆ ) Sesabamisi sidideebi gaizomos kvadratis 

zeda da marjvena xazidanac. am SemTxvevaSi  Xa =Xz. - X∆ ⋅ , xolo ordinata Ya = Ymarj. - Y∆ ⋅

. mocemuli xerxiT koordinatTa gansazRvrisas gamoiyeneba cirkulmzomi da xazovani an 
ganivi masStabi. SeiZleba aseve visargebloT milimetrebiani danayofis mqone saxazaviT. 
samuSaos amartivebs koordinatografis gamoyeneba (nax. VII. 12) romelic SeiZleba 
damoukidebladac damzaddes.  

marTkuTxa koordinatebis miRebuli mniSvnelobebis sizuste rukis masStabSi 
xazovani gazomvebis sizustiT ganisazRvreba da damokidebulia aseve rukis 
mdgomareobaze da Semsruleblis kvalifikaciaze. 

wertilTa koordinatebis gansazRvrisas zemoT aRwerili tradiciuli xerxebi 
Sromatevadia; gansakuTrebiT roca maTi raodenoba rukis furcelze didia. es procesi 
SeiZleba mniSvnelovnad gavamartivoT Tu rukis furclebs kompiuterSi movawesrigebT da 
gamoviyenebT specialur programebs. 

 

$VII.5. topografiuli rukebis furclebis 

nomenklaturisa da kuTxeebis  koordinatebis gansazRvra 
 

mocemuli masStabis rukis furclis nomenklaturas gansazRvraven Sesakrebi 
cxrilebiTa da gaangariSebis gziT. 

mkrebi cxrilebi warmoadgenen wvrili masStabis sqematur rukebs, romlebzec 
mocemulia gansazRvruli masStabis topografiuli rukebis furclebis sazRvrebi da 
nomenklaturebi. mkrebi cxrilebis uqonlobisas rukis furclis nomenklaturis 
gansazRvra SesaZlebelia am teritoriaze arsebuli punqtebis Lp da Bp B koordinatebis 
daxmarebiT. nebismieri masStabis furclis nomenklaturis gansazRvras viwyebT punqtis 
koordinatebiT milioniani rukis nomenklaturis dadgeniT, romelic Sedgeba: 1) misi 

rigiTi np nomriT gansazRvruli ganeduri sartylis asoiTi aRniSvnisagan; 2) dagrafvis 
saerTo sistemaSi svetis N nomrisagan (ix. TaviVI. 4). gamosaTvlel formulebs Semdegi 

saxe aqvT np= Bp:4
 +1, N = (Lp:6  +1)±30; maTi sargeblobisasNgasaTvaliswinebelia, rom  Lp da 
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Bp dayofa Sesabamis gamyofebze unda moxdes mTeli cifrebis miRebamde mTelSi.Ees 
ricxvebi miuTiTeben im ganeduri rigebis an zonebis raodenobas, romlebic 
ganTavisebulni arian imaT win, romelSic imyofeba gansasazRvravi nomenklaturis 
furceli, aqedan gamomdinare, am furclis np da N erTiT metia mTelSi. np mniSvnelobiT 
gansazRvraven alfavitis mocemuli rigis aRmniSvnel asos (nax. VI. 9). 

magaliTi 1. punqts aqvs koordinatebi B=40  15’ Cd. Ggan. Dda L=42  35’ aRm. grZ. 

Aaqedan np = 40  15’:4+1 = 10+1 = 11; N = (42  35’: 6+1)+30 =  (7+1)+30 = 38. meTerTmete ganeduri 

rigi aRiniSneba K asoTi  amitom saZebni nomenklatura iqneba K-38 (furclis dafarvis 
zonaSi eqceva saqarTvelos teritoriis nawilic).  

momdevno masStabis rukis furclis nomenklaturis dadgenis win aucilebelia 
sawyisi milioniani furclis CarCos kuTxis koordinatebis gamoTvla, romlebic 

ganisazRvrebian furclis CarCos CrdiloeTis B C da samxreTis B s ganedebiT, 

aRmosavleTis L a da dasavleTis L d grZedebiT: B C = 4°, B  np s = B C - 4°, L a = 6°  n, L d = 

L a - 6°.  
magaliTi 2. K-38 furclisaTvis ganeduri rigis nomeri np = 11, maSin B C = 4°.•11 = 

44°,    B s =   44° - 4°  = 40°; zonis nomeri  n = 8, amitom  L a = 6°•8 = 48°, L d = 48° - 6° = 42°. 
gamoTvlis siswore SeiZleba SevamowmoT nax. VI. 9 mixedviT. 

Semdgom etapze xdeba milioniani furclis 1:500 000, 1:200 000 an 1:100 000 
masStabebis rukebis furclebad dagrafvis sqemis ageba, amocanis moTxovnis mixedviT da 
maTi kuTxeebis koordinatebis gamoTvla, rac saSualebas iZleva dadgindes rukis is 
furceli, romelzec iqneba gamosaxuli mocemuli punqti da nomenklatura. 

magaliTi 3. mocemuli punqtis gamosaxulebiani 1:500 000 masStabis rukis 
furclis nomenklaturis gansasazRvravad sawyisi milioniani furcels yofen 4 tol 
nawilad (nax. VII. 14) meridianebisa da paralelebis monakveTebad.Ggaxazuli paralelis 

ganedi tolia 42° (CarCos CrdiloeT da samxreT mxareebis ganedebis saSualo 

mniSvnelobis mixedviT). analogiurad, gaxazuli meridianis grZedia 45°.Mmocemuli punqti 

ganTavsdeba 42° da 40° ganedis mqone paralelebsa da  48° da 42°°grZedis mqone meridianebs  
Soris, amgvarad 1:500 000 masStabebis saZebni fureclis nomenklaturaa  K-38-В. 

1:50 000 da ufro msxvili masStabis rukis furclebis nomenklaturis sawyisia 
1:100 000 furceli winaswar dadgenili nomenklaturiTa da CarCos kuTxis koordinatebiT 
    arsebobs rukebis furclebis nomenkla- 
turis gansazRvris specialuri kompiuteru- 
li programebi, romlebic drois minimalu-ri 
danaxarjebiT xsnian aseTi saxis amoca- 
nebs. magaliTad, programa RUN(v.novikovi) 
 nomenklaturas iZleva rukis furclis Sig- 
niT arsebuli grafikuli koordinatebis 
safuZvelze an gverdebze arsebuli gradu- 
suli badis daxmarebiT miRebuli geogra- 
fiuli koordinatebis bazaze.GamisaTvis 
grZedisa da ganedis mniSvnelobebi gradu-    
nax. VII. 14. 1:1000 000, 1:500 000, 1:200 
sebsa da wuTebSi Caiwereba Sesabamis fanj-    
000  da 1:100 000  masStabis rukis fur- 
rebSi, Semdeg aWeren ОК. Sedegad Sesabamis    clis nomenklaturis gansazRvra 
grafebSi gamodis monacemebi furclis 
nomenklaturasa da sazRvrebze sxvadasxva masStabisaTvis. 

Aanalogiurad xdeba rukis furclebis nomenklaturis gansazRvra kilometruli 
badis monacemebiT.Pprogramis gamoZaxeba xdeba miTiTebis _ nomenklaturis gansazRvra _ 
micemiT.                   
                             

$VII.6. orientirebis kuTxeebis gansazRvra 
 

rukaze α  direqciuli kyTxeebis gansazRvra mosaxerxebelia misi uSualod 
gazomvis gziT.EsamuSao sruldeba transportiris daxmarebiT.Aam xerxis gamoyenebis 
simartive ganpirobebulia furclis mTel velze kilometruli badis vertikaluri 
xazebis arsebobiT.                                            
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 nax. VII. 15. a - azimutisa da direqciuli kuTxis garafikuli gamosaxuleba. b -
orientirebis kuTxeebis gansazRvra sawyisi mimarTulebebis urTierTmdebareobis sqemis 
daxmarebiT 

 nax. VII. 15, 1-ze warmodgenilia direqciuli kuTxe grafikulad, 
sadacMmocemuli AB mimarTulebis sawyis wertilze gavlebulia badis 
vertikaluri xazis paraleluri swori. xazis direqciuli  kuTxis gasazomad 
transportiris centri unda SeuTavsdesAA wertils ise, rom misi fuZe daemTxves 
gaxazul swors. AB mimarTulebis direqciuli kuTxe iqneba misi gadakveTa 
transportiris limbTan. Tu mocemuli mimarTuleba kveTs badis romelime xazs, 

direqciuli kuTxe SeiZleba gaizomos maTi  gadakveTis wertilze  (nax. VII. 11, g 
da VII. 15,  ABAB

⋅= αα ). im SemTxvevaSi, roca  α  metia 180°, maSin transportirze 
aTvlil kuTxes emateba 180° (nax. VII. 11, d). wriuli transportirebis gamoyeneba am 
samuSaos sagrZnoblad amartivebs.  

transportiriT kuTxeebis gazomvis sizuste, Tu misi diametri Seadgens 
20 sm (geodeziuri transportiri) Seadgens daaxloebiT 15´.  

Ddidi sizustiT (3-5´)  direqciuli kuTxe ganisazRvreba grafo-
analtikuri xerxiT, badis kilometruli xazis daxmarebiT. Mmocemul xazs 

agrZeleben orive mimarTullebiT badis xazebis gadakveTamde (nax. VII. 16 

wertilebi A1 , B1 ). zomaven monakveTebs A1 C da B 1 C da kuTxis tangensis formuliT 

_ tg r = B 1 C:A 1 C, gamoiTvlian kuTxis trigonometriul funqcias, xolo Semdeg 

TviT am kuTxes. amasTan, gamoTvlis Sedegad Rebuloben rumbis sidides, romelic 
advilad gadaiyvaneba direqciul kuTxeSi.  

Yyvelaze saimedod  direqciuli kuTxe mainc mocemuli mimarTulebis 
sawyisi da bolo wertilebis marTkuTxa koordinatebis mixedviT, Sebrunebuli 
geodeziuri amocanis amoxsniT gamoiTvleba.  

rukaze geografiuli (geodeziuri) azimuti A da magnituri azimuti Am 
gmoiTvleba xazis cnobili α  direqciuli kuTxiTa da orientirebis kuTxeebs 

Soris damokidebulebis formulebiT (ix. 
Tavi II. 7). aseTi gamoTvlebisaTvis 

aucilebeli γ  da δ mniSvnelobebi 

ganTavsebulia rukis furclis CarCos 
samxreT mxaris qveS.  

magaliTi 1. rukaze K-38- B (nax. 
VII.16) γ =2°18´ δ =4°07´, xaSuri - Tbilisis 

mimarTulebis direqciuli kuTxe α
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=124°07´, maSin A = 124°07´ - 2°18´ = 121°49´,  xazis Am =21°49´+ 4°07´=125°56´. 
azimutebis gmoTvla SesaZlebelia geomet-riuli (grafikuli) xerxiTac, 
orientirebis sawyisi mimarTulebebis urTierTmdebarebis sqemis gamoyenebiT 

(nax.VII. 15, b).  saidanac Cans, rom A-s grafikuli sidide metia α -ze 2°18´, xolo 

Am - is sidideze ki naklebia 4°07´.  
geografiuli azimutis gazomva SesaZlebelia uSualod rukaze wuTebiani           

nax. VII. 16. direqciuli kuTxis gansazRvra CarCos Wdeebis daxmarebiT mocemuli mima- 
grafo analitikuri xerxiT              rTulebis gadamkveTi meridianis gavlebiT.  

 

 

$VII.7. reliefis raodenobrivi maxasiaTeblebis 

gansazRvra. Aamocanebis amoxsna rukaze horizontalebis 
daxmarebiT 

 
topografiul rukebze sxvadasxva saxis sainJinro amocanebis gadawyve-

tisas xSirad saWiro xdeba reliefTan dakavSirebuli informaciis mopoveba. 
rukaze gamosaxuli reliefis Taviseburebebis Seswavlis saSualebas ki hori-
zontalebi iZleva. horizontalebis ganTavsebis mixedviT SesaZlebelia warmovid-
ginoT, rogorc reliefis calkeuli formebi, ise ferdobebis formebi. Horizon-
talebis  sixSire ama Tu im ubanze gamosaxavs qanobis daxras: rac ufro xSirad 
aris ganTavsebuli horizontalebi, miT ufro daxrilia maT mier gamosaxuli 
ferdobebi. reliefis xazobrivad gawelili dadebiTi da uaryofiTi formebi 
rukebze gamisaxebian V _ saxis horizontalebiT, magram amozneqili formebi, ro-
gorc wesi, farTea Cazneqilze, amitom horizontalebs, romlebic gadmoscemen 

amaRlebul ubnebs, ufro narnari moxazuloba aqvT. dadablebuli ubnebi (xevi, 
xrami da sxv.) gamoisaxebian horizontalebis didi qanobiT talvegis xazze da 
erTmaneTisken SeaxloebiT. adgilis dadablebisken amozneqili horizontalebi 
ga-mosaxaven reliefis dadebiT formebs, Cazneqilebi _ 
uaryofiTs.Hhorizontalebis mimarTulebis cvlileba asaxavs reliefis 
ferdobebis eqspoziciis cvlilebebs: rac ufro iSviaTia ferdobebis 
orientirebis cvlileba miT ufro didi qanobi aqvs horizontalebs Sesabamis 
adgilebSi.Fferdobebis swori, brtyeli ubnebi gamoisaxebian swori, 

urTierTparaleluri horizontalebiT (nax. VII. 17).  
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nax. VII. 17. horizontalebiT gamosaxva: a – gansxvavebuli formis ferdobebis, b – 
Rartafe- 
bis, xevebisa da reliefis sxva uaryofiTi formebis; g – reliefis wertilebis rukaze 
dagegmilebis sqema; d – reliefis profili da gegma horizontalebSi 
 

rukebze gansazRvraven adgilmdebareobis mocemuli wertilebis simaR-

leebs (absolutursa da fardobiTs), mocemuli xazebis daxrasa da ferdobebis 
daqanebas, wyalsadinrebis an wyalsatevis wyalSemkrebi auzis, kaSxalebis 
aSenebis adgilebSi datborvis arealebis farTobebs, adgenen adgilis 
orografiul sqemebs, ageben profilebsa da sxv. xSiradAam amocanebis ZiriTadi 
Semadgeneli nawili _ rukebze qanobebis xazebis anu horizontalebs Soris 
umoklesi manZilebis _ yvelaze cicabo xazebis gatarebis dauflebaSia. qanobis 

mimarTuleba ganisazRvreba reliefis dadablebiT (nax. VII. 18).Qqanobis xazis 
gatareba SesaZlebelia horizontalebs Soris mdebare reliefis nebismier 
wertilze. calkeul SemTxvevebSi is mocemul wertilze gamavali mrudis saxes 
Rebulobs.Mmisi boloebi inarCuneben uaxloesi horizontalebis marTobul 

mdgomareobas (nax. VII. 18 qanobis xazi A wertilisaTvis).     
reliefis elementebsa da maT gamosaxulebas Soris damokidebuleba 

gamosaxulia VII. 19. naxazze, sadac h – reliefis kveTis simaRlea, d – qanobis 
qveddebuli,  γ – qanobis daxris kuTxe.  

 
                                         
nax. VII. 18. qanobis xazebi            nax. VII. 19. reliefis elementebi da maTi  
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                                    gamosaxuleba rukaze 
 
rukaze wertilebis simaRleebis gansazRvra. adgilis romelime wertilis 

absolutur simaRles, romlis niSnuli rukaze warwerili araa, gansazRvraven 
masTan axlomdebare horizontalis niSnulis daxmarebiT. amisaTvis aucilebelia 
nebismieri horizontalis simaRlis gansazRvris unar-Cvevebis daufleba rukaze 
warwerili sxv horizontalisa da reliefis maxasiaTebeli wertilebis 
niSnulebis gamoyenebiT.  

VII. 20, b naxazze a horizontalis niSnulis gansazRvra SesaZlebelia 
simaRlis niSnuliT 197,6 m da reliefis kveTiT 10 m. 

                                                                              
a horizontalis niSnuli to-
lia 190 m. am monacemis daxmare-
biT ki advilad SeiZleba sxva 
horizontalebis simaRleTa da-
dgena. ase magaliTad, b hori-
zontalis niSnuli iqneba 160 m, 
radganac is mdebareobs a hori- 

zontalidan qvemoT, sami 
relie-fis kveTis simaRlis 

toli si- 

  didiT (30 m). horizontalebs 
So- 

  nax. VII. 20. simaRlis niSnulis gansazRvra:          ris mdebare wertilis simaRle  
  a – wertilis, horizontalebis daxmarebiT; b –    miaxloebiT ganisazRvreba axlo- 
  horizontalis, wertilis niSnulis gamoyenebiT    mdebare horzontalis niSnul-  

   ze mocemuli wertilis am hori-zontalze TvaldaTval 
gansazRvruli amaRlebis damatebiT. magaliTad, hori-zontalebs Soris mdebare 
wisqvilis absolituri simaRle tolia 162 m. wertilis niSnulebis gansazRvra 

meti sizustiT SesaZlebelia mzomisa da ganivi masStabis daxmarebiT (Tavi VII.3). 
adgilis wertilebis absolituri niSnulebis gansazRvrisas SeiZleba 

Segvxvdes amocanis amoxsnis sxvadasxva variantebi: 1) wertilis niSnuli 
miTiTebulia rukaze, amitom raime saxis gamoTvlis Catareba aucilebeli ar 
aris; 2) wertili devs horizontalze, aqedan gamomdinare misi niSnuli am 
horizontalis simaRlis tolia; 3) wertili devs horizontalebs Soris, da misi 
simaRlis niSnuli ganisazRvreba interpolaciis meTodiT, anu misi sasazRvro 
mniSvnelobebis Sualeduris moZebniT. Aam amocanis amoxsna xdeba grafoanali-
tikuri meTodiT.   

amocanis amoxsnas iwyeben mocemul wertilze qanobis mimarTulebis 
gaxazviT, romlis Semdeg gansazRvraven qanobze qvemoT masTan uaxloesi 

horizontalis niSnuls (nax. VII.20, a). wertilis H w simaRles Rebuloben 

horizontalis 1H simaRlisa da am horizontalze wertilis h∆ amaRlebis 

SejamebiT. amaRleba h∆  _ M wertilis simaRlesa ( H w) da horizontalis 1H  

simaRleebs Soris sxvaobaa, romlis gamosaTvlelad rukaze zomaven manZils (mm-
Si) or horizontals Soris, mocemul wertilze gavlebuli qanobis sigrZeze, 

(qveddebuli d), aseve 1H  niSnulian horizontalsa da gansasazRvrav wertils 

Soris (x manZili).Aadgenen proporcias h∆ : x = h :d, saidanac h∆ = (h : d)x, sadac h _ 
reliefis kveTis simaRlea, mH = 1H + h∆ . sakmarisi gamocdilebisas horizontalebs 

Soris amaRlebis mniSvnelobis interpolacia SeiZleba TvalzomiTac Catardes.   
fardobiT simaRles angariSoben or wertils Soris simaRleTa sxvaobiT 

amitom misi gamoTvla siZneles ar warmoadgens. 
wertilebis absolituri da fardobiTi simaRleebis gansazRvris sizuste 

damokidebulia horizontalebis simaRleebSi arsebul cdomilebebze, romelic 
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ganpirobebulia agegmvis sizustiT, reliefis xasiaTiT, rukis masStabiT, agegmvis 
meTodebiT, gamoyenebuli xelsawyoebiT da a.S. da Seadgens vake adgilebisaTvis 
kveTis simaRlis 1/4, danawevrebuli da gorak-borcviani teritoriisaTvis 1/2 da 
mTel kveTas da metsac mTiani adgilebisaTvis. 

qanobis daxris kuTxe rukaze ganisazRvreba Semdegnairad: dasawyisisTvis  
gamoiTvlian daxris γ kuTxis tangenss, romelic axasiaTebs adgilis daxras. VII. 

18 naxazidan Cans, rom  
 

                    VII.8                          

tangensis meSveobiT gansazRvraven daxris kuTxis mniSvnelobas trigonometriuli 
funqciebis cxrilebis daxmarebiT. ferdobis mcire daqanebisas SeiZleba miviRoT 

ρ
γγ =tg , maSin ( ) .:  ργ dh=  Tu davamrgvalebT ρ  mniSvnelobas (57&) 60&-mde 

miviRebT daxris mcire kuTxeebis gamosaTvlel formulas: 
                     VII.9                             
                    

      daxris kuTxeebis gamoTvlas amartivebs qveddebulebis grafiki, romelic 
uCvenebs qanobis qveddebulis mniSvnelobasa da daxris kuTxes Soris damokidebu-
lebas: grafikis horizontalur safuZvelsa da mis zemoT ganTavsebul mruds 
Soris marTobuli xazebis sigrZeebi tolia qveddebulebis, safuZvels qvemoT 
miTiTebuli daxris kuTxis konkretuli mniSvnelobisas. nax. VII. 21 naCvenebia 
qveddebulebis grafikis gamoyenebis meTodika. rukaze qveddebulis grafiki 
Sedgeba ori nawilisagan erTi maTgani agebulia kveTis ZiriTadi simaRlisaTvis, 
romelic miRebulia rukaze reliefis gamosasaxavd da gamoiyeneba or mezobel 
horizontals Soris daxris kuTxis gansazRvrisas; meore _ or mezobel gamsxvi-
lebul horizontalebs Soris kveTis gamsxvilebuli simaRlisas. qanobis daxras 

da horizontalebis sixSires 
So- 

ris damokidebulebis 
safuZvelze advilad SeiZleba 
mocemuli mima- 

rTulebiT daxris kuTxeebis 

(ag- 
reTve TviT daxris) 

minimaluri 
da maqsimaluri 

mniSvnelobebis 
gansazRvra: maTi maqsimaluri mniS-vnelobebi iqneba horizontalebis 
yvelaze xSiri ganTavsebis ubnebSi da piriqiT _ minimaluri iqneba 
nax. VII. 21. qanobis daxris gansazRvra       iq, sadac manZili horizontalebs 

 qveddebulebis grafikis mixedviT               Soris udidesia. 
                                             rukaze ferdobebis daxris 

gansazRvris sizuste metwilad damokidebulia mis sidideze: rac ufro daxrilia 
qanobi, miT ufro metia cdomileba horizon-talebis simaRlur mdgomare-

obaSi.Ddadgenilia, rom qveddebulis grafikiT 5° - mde  daxris mqone qanobebis 
daxra ganisazRvreba 30´-mde sizustiT, 5°- 10° - 1°-mde sizus-tiT. 20° -ze meti 
daxris gamoTvla rekomendebulia daxris kuTxis tangensebiT. 

Aadgilis reliefis orografiuli sqema miiReba rukaze wyalgamyofebisa 
da talvegebis gatarebis Sedegad.Aam samuSaos xarisxianad SesrulebisaTvis 
aucilebelia im wertilebis adgilmdebareobis gansazRvris unar-Cvevebis 
daufleba, romelzec unda gaiaros wyalgamyofebisa da talvegebis xazebma. 
wyalgamyofebi gadian wertilebze saidanac qanobebis xazebi miemarTebian 
sxvadasxva mxares, talvegebi _ wertilebze, romlebSic qanobebis xazebi 

erTiandebian (nax. VII. 22, a). aseTi wertilebi mdebareoben horizontalebis 
udides simrudis adgilebSi. qanobebis xazebis didi raodenobiT gatarebis 

dhtgi :== γ

( )60: dh=γ
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aucilebloba gaqreba garkveuli gamocdilebis SeZenis Semdeg. nax. VII. 22, b – ze 
mocemulia orografiuli sqemis magaliTi. 

   topografiul rukebze da 
gegmebze   adgilis wertilebis simaRleebis 

gan-sazRvris SesaZlebloba saSualebas 
iZle- 

va avagoT rukaze adgilis profilebi moce- 
muli mimarTulebiT. 

  
adgilmdebareobis 

profili _ misi 
ver- 

tikaluri 
Wrilis ga-
mosaxulebaa da axa-
siaTebs wertilebis 

urTierT mdebareobas gansazRvruli mimar-
TulebiT, rogorc 

horizontalur sibr- 
                       tyeze, ise mis zemoT. 

nax. VII. 22. a _ horizontalebiT gansazRvruli wyalgamyofe- mis asagebad aucile-         
bisa da talvegebis mdebareoba da maT mier warmoqmnili        belia adgilze moce- 

orografiuli sqema (b)                                   muli mimarTulebiT 
                                                         dainiSnos maxasiaTe- 

beli wertilebi, gaizomos maT Soris manZilebi da ganisazRvros am wertilebis 
niSnulebi. magram es monacemebi SeiZleba miviRoT topografiuli rukebidan da 
gegmebidanac. profilis ageba mimdinareobs ori mimarTulebiT: horizontaluri 
da vertikaluri. samuSao iwyeba rukaze profilis xazis gaxazviT, romlis 
gaswvriv awarmoeben reliefis Taviseburebebis Seswavlas. saWiroebis mixedviT 
gaxazaven profilis xazis gadamkveT wyalgamyofebsa da talvegebs. gansazRvraven 
am xazze yvela horizontalebisa da damatebiT daniSnuli wertilebis niSnulebs 
(Tu horizontalebi profilis xazze ganTavsebulni arian xSirad, SeiZleba 
SemovifargloT ferdobis gadaRunvis wertilebis niSnulebiT). qaRaldis 
furcelze atareben horizontalur xazs _ profilis fuZes, romlis gaswvriv 
moniSnaven profilis asagebad saWiro wertilebs. wertilebis datanis masStabi 
(profilis horizontaluri masStabi) SeiZleba iyos rukis masStabis toli an 
gansxvavdebodes misgan. profilis rukis masStabSi agebisas samuSaos 
gamartivebis mizniT qaRaldis furcels miadeben rukaze profilis xazs da mis 
gverdze daniSnaven saWiro wertilebs, xolo Semdeg am gverds SeuTavseben 
profilis fuZes da gadaaqvT daniSnuli wertilebi. sxvadasxva msStabisas 
manZilebs profilis wertilebs Soris rukaze amcireben an adideben profilisa 
da rukis masStabis Tanafardobis mixedviT. daniSnuli wertilebis niSnulebs 
aweren safuZvlis qveS.Pprofilze wertilebis simaRlur mdebareobaSi sxvaobis 
Cvenebis mizniT fuZis marcxena boloSi ageben simaRlis skalas _ aRmarTaven 
marTobs da masze gadazomaven tol monakveTebs da miuTiTeben maT mniSvnelobebs 
dadgenili vertikaluri masStabis mixedviT, romelic rogorc wesi 5-10 jer 
metia horizontalurze. masStabis aseTi gamsxvileba ganpirobebulia imiT, rom 
profilis wertilebis absoluturi simaRleebi mniSvnelovnad naklebia maT 

Soris gegmur manZilze (mTiani rgionebis garda). amitom agebis toli masStabebis 
SenarCunebisas simaRleebs Soris sxvaoba imdenad umniSvnelo iqneba, rom misi 
SemCneva profilis xazze SeumCneveli iqneba. simaRleebis skala iwyeba profilis 
fuZisaTvis SerCeuli absoluturi simaRli-dan _ e.w. pirobiTi horizontis 
xazidan (wertilidan). misi mniSvneloba profilis xazze umcires absolitur 
simaRleze dabla unda iyos da gamoisaxeba mrgvali cifriT. pirobiTi 
horizontis xazis SerCeuli wertilis mixedviT cifrirebas ukeTeben simaRleTa 
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skalis danarCen danayofebs.Pprofilis agebis samuSao martivdeba Tu simaRleTa 
skalis cifrireba uTavsdeba rukaze horizontalebis niSnulebis mniSvnelobebs. 
simaRleTa skalis mixedviT fuZis yovel wertilze 

 aRmarTul marTobebze aRniS-
naven mis simaRlur 

mdgomareobas (rogorc 
marTobebisa da simaR-leTa 
skalis Sesabamisad fuZis 
paralelurad gatarebuli hori-
zontaluri xazebis gadakveTis 
Sedegebi). profilis wertilebs 

aerTeben mrudiT (nax. VII. 23). 
profilis ageba moxerxebulia 
milimetrul qaRaldze. 
   wyalgamyofebis xazebis 
mixed- 
viT gansazRvraven wyalsadina-
ris an wyalsatevis 
wyalSemkrebi 

auzis sazRvrebs. wyalSemkrebi ewodeba farTobs saidanac wyali 

Camoedineba mdinareSi  (tbaSi) 
nax. VII. 23. profilis ageba                          an mdinaris sistemaSi  (nax.VII.24). 
                                                rukebze gansazRvraven aseve dat-
borvis farTobs _ teritorias, romelsac Seavsebs wyali xelovnuri wyalsatevis 

agebisas. rukaze daitaneba kaSxlis mde-
bareoba momaval wyalsatevSi wylis 
donis niSnulis gaTvaliswinebiT. piro-
ba iqneba daculi, Tu kaSxlis aSenebis 
adgilze wyalsadinris urTierTmopir-
dapire ferdobebze SeerTdeba mocemuli 
simaRlis erTsaxeliani horizontalebi. 
datborvis farTobi Semoifargleba kaS-

xlis Semkvreli horizontaliT (nax. VII. 
24). Tu horizontalebis niSnulebi ar 
Seesabamebian momavali wyalsatevis do-
nes, maSin misi konturis gansazRvrisas 
interpolaciis meTodiT naxuloben 
moce-muli simaRlis wertilebs, 
romelsac mere aerTeben mrudiT. 
yuradReba unda mieqces mdinarisa da 
wyalsatevis wyal-Semkrebi auzis 
Semofargvlis Tavisebu-rebebs: 

mdinarisaTvis sazRvari  ikvreba                   
nax. VII.24. wyalSemkrebi auzis farTobisa     mis SesarTavTan, wyalsatevisTvis _ kaS-    
 da datborvis farTobis gansazRvra rukaze  xlis boloebSi. 
 

 
 
 

 $ VII.8. farTobebis gansazRvra rukaze 
 
topografiul rukaze Ddedamiwis zedapiris romelime ubnis farTobis 

gansazRvra niSnavs gazomviTi da gamoTvliTi samuSaoebis erTianobas romlis 

Catarebis Sedegad miiReba farTobi miwis sazom erTeulebSi (m2, ha da sxv.). 
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amasTan, gamoiTvleba ara fizikuri zedapiris farTobi fP  aramed misi proeqcia 

horizontalur sibrtyeze PP (nax. VII. 25); γcos.fPP = , saidanac γcos.PPf = . 

gasazomi farTobis sidide, konfiguracia da gan-
sazRvris sizusteze moTxovna ganapirobebs meTodis SerCevasa 
da xelsawyoebis gamoyenebas. sizustis TanmimdevrobiT am 
xerxebis CamonaTvali aseTia: paletis daxmarebiT, grafikuli, 
meqanikuri, awonvis, analitikuri, fotoeleqtronuli da                   

nax.VII. 25.Aadgilis  kompiuteruli. TiToeuli es xerxi SeiZleba gamoviyenoT cal- 
ubnis fizikuri   calke an sxvasTan kombinaciaSi. 
zedapirisa da sib-      topografiul rukaze (gegmaze) xSirad saWiroa klaknili  
rtyis urTierT-  konturis mqone farTobebis gansazRvra. aseT SemTxvevebSi mi- 
mdebareoba       zanSewonilia paletis (nax. VII. 3) gamoyeneba. Kvadratuli pale- 
                tiT (nax. VII. 3. a) sargeblobisas unda davadginoT misi danayo- 

fis sidide - p = 2a mm2 an sm2-Si ( a  paletis gverdis sigrZea (mm an sm).  
rukaze mocemuli ubnis farTobis gansazRvras iwyeben masze paletis 

dafarebiT da iTvlian konturis SigniT moqceuli mTliani danayofebis pn
raodenobas. sruli farTobi toli iqneba mTliani ujredebis (n) da konturis 

xaziT gadaWrili arasruli ( n′ /2) danayofebis jamis. Kkvadratebis Tvla rom ar 
airios _ romelime maTgani ar gamogvrCes an erTi da igive orjer ar davTvaloT, 
gadTvlisas ukve daTvlil kvadratebs paletze fanqriT raime niSniT aRniSnaven, 
magaliTad, mTlian kvadratebs _ jvrebiT, xolo mis nawilebs wertiliT. 

gazomili P farTobis miwis sazom erTeulebSi gadasayvanad gamoiTvlian 
paletis danayofis fass - miwis sazomi erTeulis ricxvs, romelic paletis erTi 
danayofis Sesabamisi iqneba konkretuli masStabis rukisaTvis: 

                          ( )acch = 2,                                VII. 10  

sadac c - 1mm (1sm) fasia rukis maSstabSi a sididis gazomvis erTeulis 
Sesabamisad;  

                         ppcnP =                                VII. 11 
gamoTvlebis gakontrolebis mizniT gasazomi ubnis farTobs zomaven  

gameorebiT. amisaTvisPpalets ucvlianGmdgomareobas _ magaliTad Semobruneben 

45° nebismieri mimarTulebiT. amasTan, cdiloben palets miscen iseTi mdebareoba, 
rom ubnis konturma gadakveTos paletis danayofis rac SeiZleba naklebi  
raodenoba. gazomvis sizustes amowmeben (2.27) da (2.28)  formulebiT da adareben 
mas dasa-SvebTan. Tu piroba (2.28) daculia maSin P-s saboloo Sedegad Rebuloben 
gazomvis ori Sedegis saSualo ariTmetikuls. miRebulia, rom farTobis paletiT 
gazomvis dasaSvebi sizuste Seadgens gasazomi farTobis 1/50 - 1/100.    

kvadratuli paletebis gamoyeneba mizanSewonilia mcire ubnebis (3sm2-mde) 
farTobebis gasazomad.KaseTi paletebis ZiriTadi naklia danayofebis daanga-
riSebisas uxeSi Secdomebis daSvebis SesaZlebloba. aseTi Secdomebis albaToba 
mcirdeba paraleluri (xazovani) paletebis gamoyenebisas, romelic warmoadgens 
aseve gamWvirvale safuZvelze erTmaneTisagan 2-5 mm daSorebiT datanil parale-

lur xazebs. aseTi paletiT gazomvisas konturi nawevrdeba ,, 21 aa ...., na  fuZeebis 

mqone, trapeciis formasTan axlo mdebare figurebad, romelTa simaRle h
mudmivia (nax. VII. 1. 3. b). am trapeciebis farTobebis jami Seadgens konturis 
farTobs:  

      [ ] 







=++= ∑

n

ppn ahccaaahP
1

121 )....( , VII. 12 

sadac pc  1mm2 (sm2) fasia rukis masStabSi, adah gazomvis erTeulisagan 

damokidebulebiT. Pparaleluri paletis gamoyenebisas izomeba konturiT 
moWrili paletis xazebis monakviTebi. gamoTvlis Sedegebs gamosaxaven rukis 
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masStabSi. paraleluri paleTiT ar aris rekomendebuli 10 sm2 - ze meti 
farTobis mqone ubnebis gazomva. 

15 sm2-mde farTobis sworxazovani mravalkuTxedis mqone ubnebis gazom-
visas mizanSewonilia gamoviyenoT grafikuli xerxi. mravalkuTxedis mqone ubans 
yofen martiv, geometriuli formis mqone figurebad, romelTa farTobi SeiZleba 
ganvsazRvroT cnobili formulebis daxmarebiT. amasTan,Yyvelaze zusti Sedegebi 
miiReba ubnis SedarebiT did samkuTxedebad dayofisas, gansakuTrebiT Tu tolia 
maTi simaRle h  da fuZe a .Uubanze arsebuli mrudxaza monakveTebi icvleba 

maTTan miaxlobuli swori xazebiT (nax. VII.1.4). gamoTvlis Sedegebi gadayavT 
rukis masStabSi. ubnis farTobi 

                 ∑=
h

ll
p

hacP
1 2

                                       VII. 13 

Aam xerxis sizuste meryeobs 1/100 – 1/200. 
Mmeqanikuri xerxi efuZneba xelsawyo planimetris (nax. VII. 4)  gamoyenebas, 

romelic nebismieri konfiguraciis farTobis SedarebiT mokle droSi da sakmao 
sizustiT gansazRvris saSualebas iZleva. planimetriT ama Tu im ubnis uSualod 
gazomvisas misi farTobi miiReba planimetris danayofebSi da gamoisaxeba 
formuliT 

             VII.14 

sadac nn  - planimetris danayofebis raodenobaa.  

Teoriulad planimetris danayofi warmoadgens ramdenime mm2 an sm2 - gan 
(samuSaod xelsawyos momzadebaze damokidebulebiT) Semdgar erTgvar mraval-
kuTxeds.Uubnis farTobis miwis sazom erTeulSi gamosaxatavad aucilebelia 

planimetris danayofis nc  fasis dadgena. Aam SemTxvevaSiUubnis farTobi 

                                   nncnP =                            VII. 15 

planimetris danayofis fasi _ esa misi Sesatyvisi ubnis farTobi rukis 
masStabSi, miwis sazom erTeulSi. nc  gansazRvra xdeba planimetris danayofebis 

im nn ´raodenobis dadgeniT, romelic mdebareobs ubanze, romlis P ′farTobi 

winaswaraa cnobili (magaliTad, rukis kilometruli badis kvadrati). 

pcn ′= : n′ 
planimetrTan muSaoba iwyeba rukis damagrebiT magidaze da masze 

xelsawyos gawyobiT, romelic mimdinareobs Semdegi TanmimdevrobiT: xelsawyos 
ayeneben muSa mdgomareobaSi, romlis drosac Semosavlebi indeqsi ubnis 
sazRvarTan mkafiod gamoxatul wertilTana SeTavsebuli. berketebi 

ganTavsebulia ise, rom maT Soris kuTxe 90°-Tan axlos iyos, xolo konturis 

Semovlisas  is iyos 30°-ze naklebi da 150°-ze meti (am pirobis dacvis Semowmeba 
xdeba konturis saxeldaxelo SemotarebiT). polusuri cilindris wvetanas 

berketebis dayenebis Semdeg arWoben magidis zedapirze. iReben N saw. anaTvals 
amTvleli meqanizmidan; Semosavlebi indeqsiT Semoatareben ubnis konturs da 

xelaxla iReben N sab. anaTvals; gamoiTvlian anaTvlebis nn sxvaobas formuliT 

nn = N sab. - N saw. miRebuli sxvaoba gamosaxavs farTobs planimetris danayofebSi. 

        formula  (VII. 15) gamoiyeneba roca gasazomi ubnis farTobi ar aris didi 
da planimetri ganTavsebulia konturis sazRvrebs gareT.Ddidi ubnebis 
gazomvisas planimetri imyofeba konturis SigniT da misi farTobi Semdegi 
formuliT gamoiTvleba    

                  )( QnP n += nc ,                             VII. 16 

sadac Q – planimetris mudmivi ricxvia, romelic gamoiTvleba formuliT 

A Q = P′ : nc - nn ´ 

nnP =
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gansazRvris Sedegad nc -s arc Tu iSviaTad aqvs aramrgvali mniSvneloba, 

rac arTulebs gamoTvlebs.Mmisi mniSvneloba SeiZleba SevcvaloT 
gamosaTvlelad mosaxerxebel mniSvnelobamde dayvanili cifriT, magaliTad, 0,1 
ha, rac miiRweva Tavisufali berketis sigrZis cvlilebiT, anu Semosavleb 
indeqssa da amTvleli meqanizmis mdebareobas Soris manZiliT, romelic 
ganisazRvreba Semosavleli berketis skalaze. Bberketis saWiro R sigrZes 
gamoiTvlian formuliT 

R = R´ nc : nc ∋, 

sadac R´ - berketis  Tavdapirveli sigrZea, nc ′ - danayofis Tavdapirveli 

 
nax. VII. 26.  planimetris berketebis urTierTmdebareoba (a) da misi cvlileba 

ubnis farTobis gazomvisas (b) 
 

fasi, nc - danayofis sasurveli fasi. gamoTvlis Semdeg amTvlel meqanizms 

gadaanacvleben berketis gaswvriv, misi skalis danayofis miRebul 
mniSvnelobamde. 

planimetris berketebs konturis Semotarebisas SeuZliT miiRon 
mdebareoba, romlis drosac polusi amTvleli meqanizmis mimarT  iqneba marjvniv 

(mdebareoba polusi marjvniv∼ (nax.VII.26,a).Bberketebis mdebareobis Secvla 
rekomendirebulia polusis mdebareobis Seucvlelad (nax. VII. 26, b). konturis 
Semovleba berketis ori mdebareobidan amcirebs planimetris konstruqciul 
cdomilebebs. amave mizniT gasazomi ubnis Semotarebas axdenen minimum orjer, 
polusis sxvadasxva mdebareobisas. Sedegebs Soris sxvaoba ar unda aRematebodes 
or danayofs, 200 danayofamde farTobis mqone ubnebisas, sams – Tu misi farTobi 
tolia planimetris 200 - dan _ 2000-mde danayofisa.Kkonturis saaTis isris 
sawinaaRmdegod Semotarebisas Tu bolo anaTvali aRmoCndeba sawyisze naklebi, 
maSin saWiroa bolo anaTvals daematos 10 000. 

FfarTobis planimetriT gansazRvris sizuste damokidebulia mraval 
mizezebze. Ddadgenilia, rom misi meSveobiT mizanSewonilia gaizomos araumetes 
20 sm2 mqone ubnebi. Kkarg pirobebSi gazomvisas sizuste axlosaa gazomili 
farTobis 1/200 _ 1/400.   

Aawonvis xerxi dafuZnebulia zusti eleqtronuli saxworebis gamo-
yenebaze. Ggasazomi ubani gadaaqvT gamWvirvale aradeformirebad plastikatze, 
amoWrian masze konturs da awonian. Amis Semdeg miRebuli konturidan amoWrian 
etalonur figuras (wres, kvadrats), romlis farTobi gamoiTvleba cnobili 
formulebiT, da masac awonian. farTobi toli iqneba  

                                BP = k P e: B e                         VII. 17 
sadac B k _ mTliani konturis masaa, B e _ etalonis masa, P e _ etalonis 

farTobi.Aam xerxis sizuste ar CamorCeba meqanikurs, amasTan misi nayofiereba 
maRalia.  

analitikuri xerxi. farTobis gamoTvla am xerxiT xdeba savele 
gazomvebis safuZvelze, gansazRvruli konturis wertilebis cnobili 

koordinatebis mixedviT  (ix. IV.1.4). Sekruli mravalkuTxedis (1-2-3-4-5-6) (nax. VII. 
27)  farTobi ganisazRvreba Semdegi formulebiT  
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                   ( )yyxS ii
ni

i
i 11

1
2 −+

=

=
−∑= ,                               VII.18 

 ( )xxyS ii
ni

i
i 11

1
2 +−

=

=
−∑=           VII.19                                                                             

sadac i – konturis wveroebis rigiTobis 
nomrebiaэ1-dan n-mde. n –тpoligonis wve-roebis 

raodenoba; x da y - konturis wveroebis 

koordinatebi. 
Tu pirvel formulaSi CavsvamT i  = 1 

miviRebT  x0 - x2, xolo meoreSi y2 - y0, sadac x0  
da y0  aucilebelia Caisvas xn da  yn; --Si Tu i = 

n Casmisas pirvel formulaSi mivi-RebT xn-1 - 

xn+1, meoreSi yn+1 - yn-1, sadac xn+1, yn+1  adgilas 
aucilebelia Caisvas x1 da  y1    (radganac 
nulovani wertili win uZRveba pirvels, 
xolo mocemul SemTxvevaSi pir-vel wveros 
win uZRvis n wvero; n+1 werti- 
nax. VII. 27.  farTobis gamoTvla            li 

mosdevs n wertils, xolo mas mosdevs 
analitikuri xerxiT                      pirveli wvero). kontrolisaTvis farTo- 

                                       bis gamoTvla warmoebs orive formuliT.   
VII.1 crilSi moyvanilia farTobis analitikuri xerxiT daangariSebis magaliTi. 

nax. VII.26 Sesabamisad cxrilis 1 da 2 grafaSi mocemulia Caketili poligonis wveroebis 
marTkuTxa koordinatebi. yi+1 – yi da xi-1 - xi+koordinatTa sxvaobebi Sesabamisi niSnebiT 
Caiwereba 3 da 4 grafaSi. magaliTad, 1 wverosTvis sxvaoba Sedgeba Semdegi 2 (Х2 = 209,43) 
wveros da winamdebare 6 (Х6 = 9,81).  wveros koordinatebisagan. Sesabamisad 2 da 3 
grafebisa da aseve 1 da 4-is  gadamravlebis Sedegebi iwereba 5 da 6 grafebSi. 

amrigad, ubnis farTobi Seadgens 141269,0998 m2 anu 14,1 ha-s. koordinatTa 
sxvaobebis gamoTvlis sisworis kontrolia maTi algebrauli jamis ganuleba, rogorc X 
ise Y koordinatebis sxvaobisa, radganac maTi Sedgenisas yoveli koordinata Sedis 
rogorc dadebiTi, ise uaryofiTi niSniT.Nnamravlis jamis Tanxvdena miuTiTebs 
gamoTvlebis uSecdomod Catarebas. 

 crili VII.1  

 
Nnamravlebis jami poligonis gaormagebuli farTobis Sesatyvisia kvadratul 

metrebSi, radganac koordinatebi mocemulia metrebSi. 

№ 
wveroebi 

koordinatebi koordinatTa sxvaoba namravlebi 
 
 xi  + 

- yi   
 yy ii 11 −+ −   

 xx ii 11 +− −   
 

( )yyx iii 11 −+ −
 

 
 ( )xxy iii 11 +− −  

  1  2  3  4  5  6 
1  6,83 + 

9,76  219,55 - 200,62  8086,0265  5970,4512 
2  

09,43 + 
12,33  13,14 - 340,58  2751,9102  38257,3514 

3  
77,41 + 

2,90  209,37 - 278,34  79018,3317  11940,7860 
4  

87,77 + 
21,70 

 430,82 + 119,63  210141,0714  38484,9710 
5  

57,78 + 
73,72  10,18 + 478,96  2624,2064  226892,9312 

6  9,81 + 
31,88  443,96 + 220,95  3911,2876  73328,8860 

 
     

+663,51 
-663,51 
   0 

 
+819,54 
-819,54 

    0 
 

+294535,5137 
-11997,3141 
28253,1996 

 
+338706,7882 
-56168,5886 
282538,1996 



 214 
 

analitikuri xerxiT farTobis gamoangariSebis sizusteze gavlenas axdens marto 
adgilze Catarebuli gazomvebis cdomilebebi da igi Seadgens 1/1000.  

gamoTvliTi da kompiuteruli teqnologiebis ganviTarebam xeli Seuwyo 
analitikuri xerxiT farToebis gansazRvris procesis gamartivebasa da 
daCqarebas.  

Bbolo wlebSi farTobebis gansazRvris avtomatizirebis ori 
mimarTuleba viTardeba: 1. sruli avtomatizacia, romelic moicavs rogorc 
konturis avtoma-tur moniSvnas, ise gazomvebisa da gamoTvlebis avtomatizacias. 
2.Nnaxevrad-avtomaturi mzomi xelsawyoebis gamoyenebas, romelic gazomvebisa da 
gamoTvlebis avtomatizirebis saSualebas iZleva. amasTan, konturis Semovla 
xdeba Semsru-leblis mier.Ppirveli mimarTuleba jer kidev araa gamosuli 
sacdeleqspe-rimentaluri samuSaoebis CarCodan, xolo meore – farTod 
viTardeba da warma-tebiT inergeba masiur warmoebaSi. amis magaliTia 
eleqtronuli planimetri (nax. VII. 5), romelic saSualebas iZleva swrafad da 
xarisxianad gaizomos figurebisa da konturebis farTobi, maTi sawyisi da bolo 
wertilis dafiqsirebis gziT.  

am xelsawyoTi erTi da igive ubnis farTobis mravaljeradi gazomvebi 
SeiZleba gaSualeddes. farTobis gazomvis Semdeg daaWeren klaviSs END da 
xelaxla zomaven igive farTobs. klaviS AVER-ze daWeris Semdeg saSualo Sedegi 
gamoanaTebs displeis tabloze. 

ubnis farTobis ganisazRvris procesSi, gegmis an rukis masStabis 
cvlilebisas, axali masStabis dasayeneblad unda davaWiroT klaviSze    SCALE.  

gasazomi ubnis saaTis isris sawinaaRmdegoDmimarTulebiT Semovlis 
SemTxvevaSi planimetri PLANIX-7 farTobis mniSvnelobas uaryofiTi niSniT 
aCvenebs. es mdgomareoba gamoiyeneba roca didi konturis SigniT mdebare 
farTobebis gamosaklebad dasawyisSi Semofarglaven ZiriTadi ubnis konturs, 
saaTis isris mimarTulebiT da afiqsireben farTobis mniSvnelobas klaviSiT 
HOLD, gadaiyvanen trasirs ZiriTadi konturis SigniT mdebare ubnis konturze, 
klaviS HOLD-ze daWeriT aTavisufleben fiqsaciisagan da Semoatareben Sida 
konturs, saaTis isris sawinaaRmdego mimarTulebiT. Semotarebis bolos tabloze 
gamoanaTebs ZiriTad da Sida konturis farTobebs Soris sxvaoba. trasiriT 
konturis Semotarebisas saWiroa gadanacvleba mkacrad konturis xazze, xazidan 
gadaxrisas, magaliTad marjvniv, aucilebelia iqve gadaxra marcxvniv, igive 
sididiT, riTac xdeba SemTxveviTi cdomilebis kompensireba.  

farTobebis gansazRvra grafogammeoreblebiT. grafikuli informaciis 
(topogegma, ruka) cifrul formaSi gardasaqmnelad gamoiyeneba mowyobilobebi, 
romlebsac grafogammeoreblebi (digitaizerebi) an amcifreblebi ewodeba. 
digita-izerebis gamoyenebisas ubnis farTobis gamoTvla xdeba konturis 
calkeuli wertilebis koordinatebis mixedviT. amasTan, gamoiyeneba 
digitalizirebis sami ZiriTadi xerxi _ wertilovani, xazovani da skanirebis, 
romlebic rukis elementebis mdebareobis gansazRvras diskretuli wertilebis 
koordinatebis saSualebiT iZlevian.  

wertilovani digitalizaciisas wertilebis koordinatebis gansazRvra 
xdeba Tanmimdevrulad, romlebic Semdeg registrirdeba teqnikur matareblebze, 
gansazRvruli semantikuri niSniT  (kodirebuli semantikuri aRwera). 

xazovani digitalizacia ZiriTadad gamoiyeneba uwyveti mrudeebis 
gardasaqmnelad, roca wertilebis koordinatebs iTvlian droebiTi an nabijis 
intervaliT, semantikuri maxasiaTebeli ki moiyvaneba im wertilebis masivisaTvis, 
romlebic adgilis obieqts aRweren mTlianobaSi. 

skanirebisas grafikuli originali Sinaarsisgan damoukideblad garda-
iqmneba raastrul matricaSi, romlis Sedegad Sav-TeTri originali warmodge-
nilia organzomilebiani matriciT, xolo feradi originali gardaiqmneba sam-
ganzomilebian matricad, sadac feri warmodgenilia ricxvTa gansazRvruli 
diapazoniT matricis elementebSi. 
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wertilovani digitalizaciis xerxi ufro xSirad gamoiyeneba, radganac 
rukis wertilovani elementebis swori da mrudi xazebis  monakveTebis  cifruli 
saxiT gardaqmnis saSualebas iZleva. amasTan, digitalizacia warmoebs rukebis 
winaswari momzadebis gareSe. TanacKkonturis Sesabamisi wertilebis  dakvalva 
xeliT sruldeba. 

makavSirebel (dakvirvebis) reJimSi degitalizacia saSualebas iZleva 
gazomili koordinatebis egm-saTvis miwodeba avtomaturad awarmoos.  

wertilebis koordinatebis gazomva grafogammeoreblebze SesaZlebelia 
Sesruldes aTvlis sxvadasxva reJimSi.Gganasxvaveben uwyveti, diskretuli da 
uwyvet-diskretuli moqmedebis mowyobilobas. diskretuli meTodis gamoyenebisas 
koordinatebis gamoTvla (egm-Si Seyvana) warmoebs Semsrulebeli brZanebis 
mixedviT. uwyveti reJimisas koordinatebis egm-Si Seyvana warmoebs avtomaturad, 
specialuri mowyobilobis braZenebiT. 

warmoebaSi farTod gamoiyeneba grafogammeorebeli geotraiser 326 
(Svecia), romelic gankuTvnilia grafikuli informaciis cifrulSi gadasayvanad 
da saSualebas iZleva moxdes wertilebis koordinatebis registrireba, ubnis 
farTobebis diskretul an dakvirvebis reJimSi gazomva, nayarisa da Txrilebis 
moculobaTa gansazRvra, nagebobaTa polarul an marTkuTxa koordinatebSi  
dakvalvis monacemTa gamoTvla, gaizomos xazebis sigrZe. 

Kkonstruqciulad xelsawyo Sedgeba SarnirebiT SeerTebuli ori berketi-
sagan. muSaobis proceSi Semsrulebeli mimarTavs Semosavlel indeqss (viziri) 
konturis wertilze, Semoatarebs mas da amgvarad Seyavs kompleqtSi Semaval 
mikro-egm-Si konturis wertilebis koordinatebi, romlebic Semdgom muSavdeba, 
magaliTad, mocemuli konturis farTobis gamoTvlis mizniT. 

Kkonturebis wertilebis koordinatebis gazomvis saSualo kvadratuli 
cdomileba ar aRemateba 0,1 mm gegmaze, xolo 7 sm2-mde farTobis mqone 
konturebis gazomvisas 1/70. farTobebis gansazRvris sizuste praqtikulad araa 
damokidebuli konturis konfiguraciaze. samuSaos dawyebis win saWiroa 
grafoamgebis Semowmeba xelsawyos pasportSi mocemuli instruqciis Sesabamisad. 

 

 
 
nax. VII. 28.Kkonturis digitalizaciis sqema 
 

$VII.9. Tvalzomuri gazomvebi 
 
rukaze adgilmdebareobis maxasiaTeblebis (manZilis, mimarTulebis, far-Tobis, 

ferdobebis daxris, amaRlebisa da sxv.) TvalzomiT gansazRvris codna xels uwyobs 
kartografiuli gamosaxulebis sworad aRqmis unarCvevebis gamomuSa-vebas.Arukebze 
Tvalzomuri gansazRvra sizustis mxriv miaxloebiT Sedegebs iZleva. maTi miaxloebis 
xarisxi mzomi xelsawyoebiT miRebul SedegebTan damo-kidebulia gamocdilebis miRebaze. 
amasTan, Tvalzomuri gazomvebi instrumenta-luri gazomvebis uxeSi cdomilebebisagan 
dacvis saSualebacaa.  

Tvalzomur gansazRvrebebs safuZvlad udevs gazomvebis ZiriTadi xazo-vani 

erTeulebis (1 mm, 1 sm, 1 dm) da aseve marTi kuTxis (90&), misi  naxevris (45&), mesamedis 
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(30&) kargad warmodgena. topografiuli rukis elementebis: xazovani masStabis, 
kilometruli badis kvadratis gverdis, misi farTobis, badis gverdebs Soris marTi 
kuTxis, qveddebulebis skalis, wuTebiani CarCos wuTebiani da 10-wamebiani monakveTebis 
etalonad gamoyeneba, obieqtebis ama Tu im zomebis  SedarebiTi Sefasebisas, Sedegebis 
sizustis amaRlebis saSualebas iZleva. 

xazovani gaWimulobis mqone obieqtebis (gza, mdinare, arxi da sxv.) sigrZis 
gansazRvrisas misaRebia maTi Sedareba xazovani masStabis danayofebTan an  kilometruli 
badis monakveTebTan, maTi gasazomi obieqtis gaswvriv warmosaxviT Cadebis gziT. 

Oobieqtebis farTobebis gansazRvrisas Taviseburi paletis roli SeiZleba 
Seasrulos kilometruli badis kvadratma, romlis farTobi winaswar unda ganisazRvros. 
magaliTad, 1:10 000_1:50 000 masStabebis rukebze badis kvadratis farTobi tolia 1 km2, 
1:100 000  _ 4 km2.  

mimarTulebis orientireba yvelaze martivia rumbebis daxmarebiT, romlis 
dadgena xdeba orientirebis gasazomi kuTxis SedarebiT kilometruli xazebis mier 
Seqmnil marT kuTxesTan. erTdroulad aRiniSneba mimarTulebis mdebareoba qveynis 
mxareebis mimarT (meoTxedebis saxelwodebebi: Ca, sa, sd, da Cd). 

ferdobebis daxris gansazRvra xdeba Semdegi kanonzomierebebis safuZvelze: 
standartuli kveTis simaRlis mqone rukebze 1 sm qveddebuls Seesabameba ferdobis 

daxra 1,2°°, 1mm-s 10°°, ese igi, daxra pirdapirproporciulia qveddebulis sididis. 

magaliTad, Tu qveddebuli orjer naklebia santimetrul monakveTze (0,5 sm), maSin daxra 
matulobs 2 jer da Seadgens daaxloebiT 2°, da, piriqiT, qveddebulis santimetrul 

monakveTze SedarebiT 2-jer gadidebiT daxra mcirdeba 0,30°-mde, da a.S. ferdobebis 
daxris gansazRvris kontroli SesaZlebelia konkretul ubanze qveddebulis SedarebiT 
qveddebulis grafikis monakveTebTan. 

reliefis calkeul wertilebs Soris amaRlebis gansazRvrisas saWiroa 
saorientirod daiTvalos qveddebulebis ricxvi ferdobze da gadamravldes igi 
reliefis kveTis simaRleze. grZel da daxril ferdobebze am mizniT saWiroa 
gamsxvilebuli horizontalebis gamoyeneba, Sesabamisad kveTis simaRlis gadidebiT.  

rukaze raodenobrivi gansazRvrebebis sizuste kargad ganviTarebuli 
Tvalzomisas Seadgens gasazomi sididis 10-15%.  

 

A$ VII.10. adgilmdebareobis geografiuli aRwera 
 
rukis mixedviT Aadgilmdebareobis geografiuli aRweris Sedgena xdeba 

mocemuli teritoriis winaswari Seswavlis safuZvelze, romelsac saWiroebis SemTxvevaSi 
Tan axlavs sxvadasxva saxis gazomvebi da gamoTvlebi. 

aRwera SeiZleba CavataroT Semdegi sqemiT: 1) adgilmdebareobis zogadi 
daxasiaTeba, 2) adgilmdebareobis yvela elementis konkretuli aRwera. aRweris ZiriTadi 
principia _ zogadidan kerZosken.Aadgilis daxasiaTeba unda iyos kon-kretuli da 
SeZlebisdagvarad mokle. rukaze obieqtebis mdebareobis dakonkrete-bisaTvis unda 
mieTiTos maTi Semoklebuli koordinatebi. mizanSewonilia msgavsi obieqtebis jgufebad 
gaerTianeba da amis Semdeg maTi mTlianobaSi aRwera, ganmasxvavebuli Taviseburebebis 
miTiTebiT. 

aRwera moicavs Semdeg ganyofilebebs: 1) monacemebi rukaze (nomenklatura, 

masStabi, gamocemis weli da sxv.); 2) Sesaswavli ubnis sazRvrebis (im wertilebis 
geografiuli an marTkuTxa koordinatebi, romelzec isini arian gatarebulni), 

geodeziuri safuZvlis, (sayrdeni punqtebis saxeebi, maTi raodenoba) aRwera; 3) raionis 

zogadi daxasiaTeba (reliefis tipebi, ZiriTadi dasaxlebuli punqtebi, mTavari sagzao 

qselebi, tyianoba da sxv.); 4) ubnis reliefi (reliefis formebi, maT mier dakavebuli 
farTobi, sigrZe, fardobiTi da absoluturi simaRleebis niSnulebi, mTavari 

wyalgamyofebi, ferdobebis formebi da daxra, xevebis (xramebis), gamonarecxebis arseboba 
maTi sigrZeebisa da siRrmeebis CvenebiT, reliefis xelovnuri formebiT da sxv.); 5) 

hidrografia (calkeuli obieqtebis saxelwodebebi; mdinareebis sigrZe, sigane, siRrme, 
mimarTuleba da dinebis siCqare, napirebis daxra, kalapotis xasiaTi, satransporto 
mniSvneloba, hidroteqnikuri nagebobebis arseboba da sxv.; tbebis farTobi, sanapiro 
xazis xasiaTi, wylis xarisxi da sxva maxasiaTeblebi; arxebi, Txrilebi, wyaroebi, Webi da 

maTi maxasiaTeblebi); 6) mcenareuloba (tipebi, jiSebis Semadgenloba, dakavebuli 

farTobebi, ganTavsebis xasiaTi); 7) dasaxlebuli punqtebi (saxelwo-deba, tipi, 
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mosaxleobis raodenoba, administraciuli mniSvneloba, struqtura da dagegmareba, 
mrewvelobis, komunaluri meurneobis, kavSirgabmulobis da sxv. obi-eqtebi); 8) sagzao 

qseli (tipi; avtosatvirTo gzebisaTvis _ gzis an masTan dakav-Sirebuli punqtebis 
saxelwodeba, safaris xasiaTi, sifarTe da sxv.; rkinigze-bisaTvis _ liandagebis 
raodenoba, gawevis saxe, sadgurebis saxelwodeba da sxv.; nagebobebi gzebze da a.S.); 9) 
adgilis sxva elementebi: sazRvrebi, gruntebi da sxv. 

topografiuli rukis mixedviT Sedgenili aRwera SeiZleba Seivsos bunebaze 

(klimati, misi Taviseburebebi) da raionis meurneobis ganviTarebaze (ekonomikaze, SromiT 
resursebze da sxv.) sxva wyaroebidan miRebuli monacemebiT. 

 
$VII.11. rukis orientireba adgilze 

 
rukis orientireba niSnavs misTvis iseTi horizontaluri mdgomareobis micemas, 

romlis drosac xazebi rukaze paralelurni iqnebian maTi Sesabamisi xazebisa adgilze 

(maTi horizontaluri qveddebulebisa).Oorientireba warmoebs TvalzomiT, an 
xelsawyoebis daxmarebiT, rac amaRlebs rukisTvis saWiro mdgomareobis micemis 
sizustes. 

TvalzomiT Oorientireba warmoebs rukaze gamosaxuli adgilis xazebisa da 

obieqtebis mixedviT. xazis mimarT (magaliTad gza, kavSirgabmulobis xazi) 
orientirebisas aucilebelia adgilze am xazis romelime wertilze dadgoma da rukis 
iseTnairad dakaveba, romlis drosac rukaze gamosaxuli obieqtebi da adgilis xazebi 

urTierT paralelurni iqnebian (nax. VII. 29). samuSaos sisworis kontrolia adgilze da 
rukaze danarCeni obieqtebis urTierTmdebareobis Sesatyvisoba. 

      
                                  nax. VII. 30.  rukis orientireba busolis daxma- 

nax. VII. 29.  rukis TvalzomiT Oorien-      rebiT. kompasi dayenebulia: a – badis xazze; b 
tireba kavSirgabmulobis xazis mixedviT   – rukis CarCos gverdiT  (dasavleT) xazze                                    

                                                  
orientirebasTan Tanadroulad rukaze ganisazRvreba wertili, romelzec dgas 

damkvirvebeli.Aamocanis amoxsna advilia Tu wertili mdebareobs rukaze gamosaxul, 
magaliTad, gzajvaredinze, maT mosaxvevze, an romelime konturis kuT-xeSi. orientirebiT 

mdidar adgilze (kargad SesamCnevi obieqtebi an maTi elemen-tebi), dgomis adgili 

SeiZleba ganvsazRvroT bolotovis meTodiT (§V.5.1; nax. V.13). 
orientirebisas gamoiyeneba kompasi, busoli da sxva xelsawyoebi (nax.VII.6). 
busoliT (kompasiT) orientirebisas xelsawyos adeben rukas ise, rom rgolis 

diametri Cs an misi paraleluri safuZvlis gverdi daemTxves rukis CarCos dasavleT an 

aRmosavleT mxares (nax. VII. 30, mdgomareoba b). radganac es gverdebi warmoadgenen 
geografiuli meridianebis monakveTebs, xolo busolis isari miuTiTebs magnituri 

meridianis mimarTulebas, orientirebisas aucilebelia δ magnituri isris mixrilobis 

sididis mxedvelobaSi miReba (mocemulia rukis furclis samxreT-dasavleT 

nawilSi).Oori meridianis mimarTulebebs Soris kavSiri ganisazRvreba formuliT (II. 16). 
Bbusolis isris ganTavisuflebis Semdeg neli moZraobiT Semoatrialeben rukas manam, 

sanam isris CrdiloeTi bolo SeuTavsdeba δ -s tol anaTvals busolis skalaze (nax. VII. 
29, δ da anaTvali busolze 10°).  

rukis gaorientireba SeiZleba kilometruli badis mixedviTac, romelic zonis 

Sualeduri (RerZuli) meridianis paraleluria (nax. VII. 29, mdgomareoba a). am SemTxvevaSi 

mxedvelobaSia misaRebi ara marto δ magnituri isris mixriloba, aramed γ meridianebis 



 218 
 

Seaxloebac, formula II. 18 - Si gamoxatuli damokidebu-lebis safuZvelze. rukis 
daxmarebiT gansazRvruli meridianebis Seaxloeba warmoadgens gausisebur Seaxloebas, 
xolo masa da magnituri isris mixrilobas Soris sxvaobas b mimarTulebis Sesworebas 
uwodeben, romelic axasiaTebs magnituri isris gadaxras sakoordinato zonis RerZuli 

meridianisagan. (nax. VII. 29, b =+11°,δ = 9°, γ=-2°00´-sas). 
 

KkiTxvebi VII. Tavis gameorebisaTvis 
 

1. daasaxeleT xelsawyoebi da nivTebi topografiul rukebze amocanebis 
amosaxsnelad; 

2. topografiuli rukis analizisas ra xerxebs gamoiyenebdiT? 
3. rogor gavzomoT manZili topografiul rukebze? 
4. rogor visargebloT xazovani da ganivi masStabiT? 
5. rogor gavzomoT topografiul rukaze klaknili xazebi? 
6. rogor ganvsazRvroT topografiul rukaze geografiuli da marTkuTxa 

kordinatebi? 
7. rogor xdeba topografiuli rukis furclis nomenklaturis gansazRvra  
8. ra ZiriTadi Tvisebebi unda axasiaTebdes kartografiul gamosaxulebas? 

daaxasiaTeT isini; 
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	G  gazomvebis Sedegebze SemTxveviviTi cTomilebebis gavlenis Semcirebas mravaljeradi gazomvebis, samuSao pirobebis gaumjobesebiT, uaxlesi xelsawyoebisa da meTodebis gamoyenebiT aRweven.
	II.9.3. gazomili sidideebis ualbaTesi mniSvneloba
	erTi da igive sididis tolzust ganazomTa (l ,l ,l …l ) rigisaTvis yvelaze ualbaTesi mniSvneloba iqneba saSualo ariTmetikuli.
	(x=              II.22            did ricxvebTan maTematikuri moqmedebebis Tavidan acilebis mizniT praqtikaSi saSualo ariTmetikuls iTvlian pirobiTi nulis xerxiT:
	(x =                                  II 23
	sadac  - -Tan miaxloebuli, rogorc wesi mTeli ricxviT gamosaxuli sididea, xolo ( . saSualo ariTmetikulis sworad gamoTvlisa da misi mniSvnelobebis daumrgvaleblad miRebis SemTxvevaSi
	= 0                                                                             II.24
	sadac sidideebs
	( (x
	Ggadaxrebi, ualbaTesi cdomilebebi an fluqtuaciebi ewodeba.
	Tu (x miRebulia damrgvalebiT maSin II.23 tolobis marjvena mxares miviRebT n( tol sidides, sadac ( _ damrgvalebis cdomilebaa.
	radganac topo-geodeziuri praqtikaSi gazomvebis ricxvi mainc SezRudulia (x saSualo ariTmetikuli ramdenamde gansxvavebuli iqneba mis WeSmarit X mniSvnelobisagan, Tumca yvela n-isaTvis (x-s Tvlian gasazomi sididis yvelaze saimedo mniSvnelobad.
	erTi da igive sididis ganazomTa rigis sizustis xarisxis SefasebisaTvis sakmarisi ara marto ganazomTa cdomilebebis saSualo ariTmetikulis codna. es pirvel rigSi dakavSirebulia imasTan, rom saSualo ariTmetikulis gansazRvrisas ganazomTa rigSi SeiZleba ar ...
	Ggermaneli mecnieris k.f. gausis (1777-1855) mier SemoTavazebuli ganazomTa sizustis Sefasebis kriteriumi _ ganazomTa saSualo kvadratuli cdomileba, araa damokidebuli am tipis cdomilebebisagan da gamoisaxeba Semdegi damokidebulebiT:
	sadac (∆²(=∆ +∆ +…..+∆ ², - WeSmariti cdomilebebia.
	radganac gasazomi sididis WeSmariti mniSvneloba X xSir SemTxvevaSi ucnobia, m saSualo kvadratul cdomilebas iTvlian   ganazomTa calkeuli Sedegebis(x saSualo ariTmetikulisagan   gadaxrebiT,   = -x. am SemTxvevaSi gamoiyeneba germaneli astronomis f. v. b...
	=   II.25                                                                                 saSualo ariTmetikulis saSualo kvadratuli cdomileba gnisazRvreba for-muliT:
	M=                                                                   II .26
	e.i saSualo ariTmetikulis saSualo kvadratuli cdomileba√√n-jer naklebia calkeuli ganazomis saSualo kvadratuli cdomilebaze.
	xazovani gazomvebisas maTi Sedegebis saboloo sizuste xasiaTdeba fardo-biTi cdomilebiT, romelic Ggazomvis erTi SedegisaTvis gamoiTvleba formuliT:
	(RfarR =                                                       II .27
	saSualo ariTmetikulisaTvis II.27 miiRebs saxes:
	((RfarR.=                                                         II.28
	ganazomTa rigis uxeSi cdomilebebisagan ganTavisuflebis mizniT mimarTaven gasammagebul zRvruli cdomilebas
	((RzRv.R=3m                                II.29                      Uufro zusti da sapasuxismgeblo gazomvebisas
	(RzRvR.=2 m
	magaliTi.Aadgilze xazis xuTjeradi gazomvis cxr. II.5-Si mocemuli Sedegebis mixedviT ganvsazRvroT maTi saSualo ariTmetikuli da SevafasoT ganazomTa calkeuli Sedegebisa da saSualo ariTmetikulis sizuste.
	gamoviyenoT formulebi 2.21,  2.22, 2.23 da cxr. 2.5-is monacemebi, miviRebT:
	saSualo  ariTmetikuli (l =160,44:5=32,09 m;
	erTi ganazomis saSualo kvadratuli cdomileba m =√  sm;
	saSualo ariTmetikulis saSualo kvadratuli cdomileba M= sm;
	fardobiTi cdomileba (RfarR= sm;
	/ ((RfarR=
	erTi ganazomis zRvruli cdomileba II.29 formulis Tanaxmad((RzRv.R=3.1,55=4,65.
	udidesi gadaxra (=2sm, rac miuTiTebs imaze, rom gazomvebi Sesrulebulia uxeSi cTomilebebis gareSe.
	xSirad praqtikaSi erTgvarovan sidideebs orjer zomaven; aseT SemT-xvevaSi maTi sizuste fardobiTi cTomilebis mis dasaSveb mniSvne-lobasTan SefardebiT fasdeba.
	(RfarR =(RabsR./(x=1/(x./(RabsR                                  II.30
	sadac,
	(RabsR=(  (, (x=                                                       II.31
	(Rfar R( (Rfar.dasR.                                         II.32
	magaliTi. AB xazis sigrZis orjeradi gazomvis Sedegebi  =123,36 m da
	=123,34 m, dasaSvebi fardobiTi cdomileba (far=1/2000. am SemTxvevaSi
	(RabsR=123,36 m -123,34 m = 0,02 m
	=(123,36 m +123,34 m)/2=123,35 m
	(RfarR= 1/(123,35 m:0,02)=1/6167 < 1:2000
	gamoTvlili fardobiTi cdomileba naklebia dasaSvebze, rac miuTiTebs Catarebuli gazomvebis sisworeze.
	cdebiT dadasturebulia, rom albaTi E cdomileba M saSualo kvadratuli cdomilebis  -is tolia. e.i
	E= M= 0,66 M                                 II..33
	II.9.4. gazomvebis sizustis Sefasebis meTodebi
	aratolzusti gazomvebisas, roca yoveli ganazomis Sedegi ar SeiZleba CaiTvalos erTnairad, martivi saSualo ariTmetikulis gansazRvra sakmarisi ar aris. am SemTxvevaSi mxedvelobaSia misaRebi yoveli Sedegis saimedooba.
	Aaratolzusti gazomvebis Sedegebis Sefasebisas SemoaqvT ganazomis wonis cneba, romelic gansazRvravs ganazomis Sedegis saimedoobis xarisxs. rac ufro saimedoa Sedegi miT metia misi wona. cxadia, saSualo ariTmetikuls eqneba meti wona vidre erTeul ganazoms...
	Tu avRniSnavT P-Ti n gazomvisagan miRebuli saSualo ariTmetikulis wonas, es damokidebuleba SeiZleba ase CavweroT:
	P/p=m²/M= m²/(m/√n)²=n                                                II.34
	e.i saSualo ariTmetikulis wona n - jer metia calkeuli ganazomis Sedegis wonaze.
	xSirad erTi ganazomisagan miRebuli Sedegis wonas Rebuloben erTis tols, xolo n aseTi ganazomebisagan  miRebuls ki n-is tolad.
	vTqvaT raRac sidide X gazomilia n-jer gansxvavebul pirobebSi da miRebulia  (i=(1,(n ) mniSvnelobebi Sesabamisad  (i=1,(n ) wonebiT. maSin yvelaze mosalodneli mniSvneloba iqneba woniTi saSualo an saerTo saSualo ariTmetikulis wona, romelic gamoiTvleba f...
	=                                                     II.35
	saSualo kvadratuli cdomileba µ, romelic Seesabameba im gazomvis Sedegs, romlis wonad miRebuliaerTi, an e.w. wonis erTeulis saSualo kvadratuli cdomileba ganisazRvreba formuliT
	           µ=                              II .36
	sadac  = - - ganazomTa calkeuli Sedegebis saerTo saSualo ariTmetikulisagan gadaxraa.
	Tu avRniSnavT saerTo saSualo ariTmetikuls  , romlis wona tolia ( (, maSin
	                                                      II.37
	magaliTi. cxr.2.6. monacemebis mixedviT ganvsazRvroT woniTi saSualo, wonis erTeulis saSualo kvadratuli cdomileba da woniTi saSualos saSualo kvadratuli cdomileba.
	(II.34), (II.35) da (II.36) formulebis mixedviT miviRebT
	(β=56˚12''+(08''.2+06''.5+10''.3+07''.4+11''.1)/(2+5+3+4+1)= 56˚12'07''
	 µ =+√45/(5-1)=3,35; M0=3,35''/15=0,9''
	cxr; II.6
	II.9.5.Ggeodeziuri gamoTvlebis safuZvlebi
	gamoTvlebi, topo-geodeziuri samuSaoebis ZiriTadi Semadgeneli nawilia. geodeziuri gazomvebisa da Semdgomi gamoTvlebis safuZvelze Rebuloben wertilTa koordinatebs, adgilmdebareobis xazebis horizontalur qveddebulebs, simaRleebis niSnulebsa da sxva monacem...
	gamoTvlebisas mniSvnelovania maTematikur moqmedebaTa Tanmimdevrobis (algoriTmi) miReba da saWiro teqnikuri saSualeba (gamomTvleli mowyobiloba), romlebsac miekuTvneba: eleqtronuli gamomTvleli manqanebi (egm), kompiuterebi, magidis gamomTvleli manqanebi...
	programa@„kalkulatori “  cxr. II.7
	/
	kiTxvebi gameorebisaTvis:
	1. ras Seiswavlis topografia da geodezia?
	2. daasaxeleT topografiuli rukis damaxasiTebeli niSnebi;
	3. mecnierebis romel dargebTan aqvT kavSiri topografiasa da geodezias?
	4. amocanebi, romelTa gadawyvetasTan kavSiri aqvT topografiasa da geodezias;
	5. mokled mimoixileT topografiisa da geodeziis ganviTarebis istoria;
	6. ras ewodeba ZiriTadi donebrivi zedapiri? geoidi? Ddedamiwis elifsoidi?
	ra aris Sveuli xazi? normali? Sveuli xazis gadaxris kuTxe?
	7. daasaxeleT dedamiwis elifsoidis zomebi, fardobiTi SekumSuloba;
	8. ras ewodeba referenc-elifsoidi? Mmisi orientirebis wertili?
	9. daasaxeleT dedamiwis figurisa da zomebis gansazRvris meTodebi;
	10. gansazRvreT geodeziuri qselis daniSnuleba, CamoTvaleT misi saxeebi;
	11. daasaxeleT sxvadasxva geodeziuri qselebis dakavSirebis meTodebi?
	12. ras ewodeba fardobiTi zedapiri? horizontaluri da orTografiuli proeq-ciebi?  horizontaluri qveddebuli?
	13. ras ewodeba rukis masStabi? moiyvaneT magaliTebi;
	14. rogoria dedamiwis simrudis gavlena misi sibrtyeze gadatanisas gazomil manZilebze? simaRleebze? kuTxeebze? (sferuli eqscesi). ras ewodeba topografiuli gegma?
	15. axseniT geografiul koordinatTa sistemis arsi. naxazze uCveneT ekvatori, sawyisi meridiani, polusebi da mocemul wertlze gamavali paraleli da meridiani; am wertilis geografiul koordinatebi _ grZedi da ganedi;
	16. ras ewodeba meridianisa da paralelis sibrtye? (astronomiuli, geodeziuri); gansazRvreT grZedi da ganedi (geodeziuri, astronomiuli);
	17. ras ewodeba meridianebis Seaxloeba? Nnaxazze uCveneT Seaxloebis kuTxe;   misi maqsimaluri da minimaluri mniSvnelobebi;
	18. gansazRvreT brtyeli marTkuTxa geodeziur koordinatTa sistemis arsi;  ras hqvia sakordinato RerZebi? Aabscisa da ordinata?
	19. gansazRvreT polarul koordinatTa sistemis arsi; ra aris topocentruli sistema? polaruli koordinatebi?
	20. ras ewodeba wertilis simaRle? (orTometruli da geodeziuri), niSnuli? absoluturi da pirobiTi simaRle?, amaRleba? ra arisGgeodeziuri koordinatebi?
	21. ganmarteT pirdapiri da Sebrunebuli geodeziuri amocanis arsi; SeadgineT naxazi da uCveneT koordinatTa nazrdebi, maTi niSnebi  meoTxedebis mixedviT;
	22. ras niSnavs xazebis orientireba? orientirebis sawyisi xazebi da sibrtyeebi? ra kavSiria orientirebis kuTxeebs Soris? ras ewodeba magnituri isris mixriloba?Oorientirebis pirdapiri da Sebrunebuli kuTxeebi? rogor xdeba rumbebis gadayvana direqciul k...
	23. zomis ra erTeulebi gamoiyeneba topografiasa da geodeziaSi?
	24. moaxdineT topografiul-geodeziur praqtikaSi gamoyenebuli fizikuri sidi-deebis klasifikacia;
	25. ras ewodeba tolzusti da aratolzusti gazomvebi?
	26. ras ewodeba aucilebeli da Warb gazomvaTa ricxvi?
	27. gansazRvreT gasazomi sididis WeSmariti mniSvnelobis arsi; ras ewodeba WeSmariti cdomileba?
	28. moaxdineT ganazomTa cdomilebebis klasifikacia. ganmarteT saSualo ariTmetikulis arsi. ras ewodeba pirobiTi nuli? Ffluqtuacia?
	29. ganmarteT saSualo kvadratuli, fardobiTi da zRvruli cdomilebebis arsi
	30. ras ewodeba saSualo ariTmetikulis saSualo kvadratuli cdomileba?
	31. ganmarteT ganazomTa wonis arsi;
	32. rogor damokidebulebaSia gazomvis erTi Sedegis wona saSualo ariTmeti-kulis wonasTan?
	tivebi (nax. III.24. a, b). xis masiuri Stativebi, rogorc wesi, gamoiyeneba zusti da uzustesi TeodolitebisaTvis (4,5-dan 11,0 kg-mde wonis), xolo teqnikuri TeodolitebisaTvis (2,0-dan 3,5 kg-mde wonis)  Sesabamisad ufro msubuqi xis an metalis Stativebi.
	Tedolits aqvs oTxi ZiriTadi RerZi: ZZ  da HH  – Sesabamisad vertikaluri  da horizontaluri. UU - cilindruli Tarazosa da WW  samzeri milis samzeri RerZi. am RerZebis urTierTmdebareoba mkacrad aris gansazRvruli geometriuli pirobebiT romelTa Semowmeba sa...
	//
	III.3.6. trigonometriuli nivelirebis principi. Aadgilze vertikaluri kuTxeebis gazomva da amaRlebis gansazRvra. trigonometriuli nivelirebis sizuste

	kiTxvebi III Tavis gameorebisaTvis
	KkiTxvebi IV Tavis gameorebisaTvis
	2) nebismieri saxis topografiul agegmvebs win uZRvis aseve aucilebeli da metad pasuxsagebi samuSaoebi asagegmi qselis _ gegmiur-simaRluri geodeziuri qselis mosamzadeblad, romlis xarisxze mniSvnelovnadaa damokidebuli miRebuli topografiuli rukebisa da a...
	eleqtronuli taqeometrebi: Ta20, Ta5, Ta3, Ta3m, 2Ta5, 3Ta5, EltaR50, EltaR55, RECOTA, RETA;  GeoMax (ZTS 602, 603, 605, 607);  Leica Builder (R100, R200, R300);  Leica FlexLine TS02; Nikon DTM-522 Nikon NPL-632
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