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  uak  𝟓𝟐𝟖. 𝟒𝟖(𝟎𝟕𝟓. 𝟖) 

 

 

mocemulia geodeziuri sayrdeni qselebis saxeebi, maTi 

proeqtebis Sedgenisa da sizustis Sefasebis meTodebi, 

topografiul-geodeziuri mimokvlevebi, wrfiv nagebobaTa 

trasirebis sakiTxebi, dakvalviTi samuSaoebis meTodebi, 

mSeneblobisas geometriuli parametrebis dacvis kontroli da 

sainJinro nagebobaTa deformaciebze geodeziuri dakvirvebebi. 

yuradReba gamaxvilebulia geodeziuri safuZvlis gegmuri 

da sasimaRlo qselebis proeqtebis sizustis Sefasebis, aseve 

geodeziur samuSaoTa warmoebis proeqtebis Sedgenasa da 

sainJinro nagebobaTa dawevebsa da Zvrebze geodeziuri dakvirvebis 

meTodebze. 

 gankuTvnilia sainJinro geodeziis, markSeideriisa da 

kadastris specialobebis  bakalavriatisa da magistraturis 

studentebisTvis. 

 

 

 

recenzentebi: 

            sruli profesori          T. Jordania 

  asocirebuli profesori           a. kikabiZe 
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Sesavali 

 

 gamoyenebiTi geodezia geodeziur mecnierebaTa ciklSi 

Semavali dargia, romelic sainJinro saqmeSi geodeziis 

gamoyenebis sakiTxebs Seiswavlis, amitom mas sainJinro 

geodeziasac uwodeben. 

 kursi Sedgenilia sainJinro geodeziis, markSeideriisa 

da kadastris specialobebis bakalavriatis da 

magistraturis studentTaTvis Sesabamisi programebis 

gaTvaliswinebiT da  ori nawilisgan Sedgeba. 

 pirvel nawilSi ganxilulia sainJinro-geodeziuri 

samuSaoebis ZiriTadi meTodebi da principebi, xolo meore 

nawilSi – geodeziuri samuSaoebi sainJinro nagebobaTa 

mSeneblobisas. 

 kursis swavlebis dawyebis momentisaTvis students 

Seswavlili unda hqondes: geodezia (topografia), 

geodeziuri ganazomebis maTematikuri damuSavebis Teoria da 

fotogrammetria. am kursTan erTad ki Seiswavleba umaRlesi 

geodezia, gravimetria, sainJinro nagebobaTa mSeneblobis 

teqnologia da geologia. 

 gamoyenebiTi geodeziis programis Sedgenisas safuZvlad 

miRebulia zogadidan kerZoze gadasvlis (deduqciis) 

principi. Sesabamisad, jer ganixileba sainJinro-geodeziuri 

samuSaoebis AZiriTadi meTodebi da principebi, xolo Semdeg 

Seiswavleba calkeuli saxis sainJinro nagebobaTa 

mSeneblobisas geodeziuri samuSaoebis Semadgenloba da 

Sinaarsi. kursis programis Sedgenis arsebiT elementad 

gvevlineba Teoriuli nawilis mWidro kavSiri praqtikulTan 

– laboratoriul da praqtikul  mecadineobebTan. Teoria 

win uswrebs ama Tu im ganyofilebis praqtikul 

mecadineobebs. am principis mtkiced dacva xels Seuwyobs 
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miRebuli Teoriuli codnis ganmtkicebas da mis Rrmad 

gagebas. 

 mxedvelobaSia miRebuli studentis praqtikuli 

gamocdilebis  mniSvneloba da amitom kursSi didi adgili 

eTmoba geodeziuri qselis proeqtis sizustis Sefasebis, 

aseve sainJinro nagebobis dakvalvisa da Semowmebis 

sakiTxebs. 

 maRal kursebze sagnis Seswavlisas unda gaaqtiurdes 

studentis individualuri muSaoba, programis calkeuli 

sakiTxebis literaturuli wyaroebis mixedviT Seswavla da 

individualuri gegmiT calkeuli sakiTxebis ufro Rrmad 

damuSaveba. 

 rogorc zemoT aRvniSneT, vinaidan gamoyenebiTi 

geodeziis kursis Seswavlis dawyebamde students gavlili 

unda hqondes geodeziis sawyisi kursi, amitom winamdebare 

saxelmZRvaneloSi ar ganixileba elementaruli geodeziis 

sakiTxebi.  

 saxelmZRvanelo Sedgenilia geodeziis dargSi cnobili 

mecnierebis – n. TevzaZis, g. levCukis, v. novakis,           

n. lebedevis, v. bolSakovis, g. glotovis da sxvaTa 

saxelmZRvaneloebSi motanili sayovelTaod miRebuli 

meTodebis, principebisa da debulebebis, agreTve gamoyenebiTi 

geodeziis specialobis studentebTan mravalwliani 

leqciebis kursis wakiTxvis gamocdilebis safuZvelze. 
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Tavi 1. saerTo cnobebi 

1.1. gamoyenebiTi geodeziis sagani da amocanebi 

 

 gamoyenebiTi geodeziis sagani aris sainJinro obieqtebis 

– saavtomobilo da sarkinigzo gzebis, xidebis, 

magistraluri milsadenebis, eleqtrogadamcemi xazebis, 

aeroportebis, samrewvelo da samoqalaqo Senoba-nagebobebis, 

gvirabebis, hidroteqnikuri kvanZebis, preciziuli 

nagebobebisa da sxvaTa sainJinro geodeziuri momsaxureba, 

maTi mimokvlevis, daproeqtebis, proeqtis naturaSi 

gadatanis, mSeneblobisas kontrolisa da eqspluataciisas 

deformaciebze dakvirvebebis dros. sxvanairad rom vTqvaT, 

gamoyenebiTi geodeziis sagania sainJinro obieqtis 

mimokvlevis, mSeneblobisa da eqspluataciisas wamoWrili 

sameurneo da kvleviTi amocanebis topografiul-geodeziuri 

uzrunvelyofis meTodebis Seswavla. amasTan, sainJinro 

nagebobis daproeqtebisas gansakuTrebuli yuradReba eqceva 

topografiuli safuZvlis Seqmnis meTodebs, xolo nagebobis 

agebisa da konstruqciis montaJisas – gaangariSebuli 

geometriuli parametrebis mkacrad dacvisa da geodeziuri 

uzrunvelyofis meTodebs. 

 samSeneblo obieqtebis geodeziuri uzrunvelyofisas 

gamoyenebiTi geodezia sargeblobs sxvadasxva monacemiT: 

_ astronomiul-geodeziuriT – sayrdeni qselis punqtebis 

koordinatebi da niSnulebi, mimarTulebis azimuti; 

_ gravimetriuliT – moednis maRali sizustis 

gravimetriuli agegmva, Sveulis normalidan gadaxra; 

_ topografiuliT da fotogrammetriuliT – sxvadasxva 

masStabis rukebi, fotorukebi da fotogegmebi, 

aerokosmosuri gadaRebis masalebi; 
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_ sainJinro-geodeziuriT – moednis da trasis 

msxvilmasStabiani gegmebi, gzis da mdinaris grZivi 

profilebi, mrudebis elementebi, vertikaluri dagegmarebis 

masalebi da sxva. 

 geodeziaSi cnobili klasikuri meTodebis garda, 

gamoyenebiT geodeziaSi iyeneben gazomvebis axal, maRali 

sizustis meTodebs _ gaswvrivobidan gadaxris gazomvis 

sqemebsa da programebs, simebian-optikur, interferenciul, 

mikronivelobisa da gverdiTi nivelobis, vertikaluri 

daproeqtebis xerxebs da a.S. 

 garda aRniSnulisa, Tanamedrove rTuli konstruqciebisa 

da danadgarebis samSeneblo-samontaJo samuSaoebis 

geodeziuri uzrunvelyofis, maT deformaciebze 

dakvirvebebis da mravali sxva samuSaosaTvis iqmneba axali 

originaluri xelsawyoebi da meTodebi. 

 gamoyenebiTi geodeziis ZiriTadi Semadgeneli nawilebia: 

_ moednisa da trasis topografiul-geodeziuri mimokvleva; 

_ Senobisa da nagebobis sainJinro-geodeziuri daproeqteba; 

_ sainJinro-geodeziuri dakvalviTi samuSao; 

_konstruqciisa da teqnologiuri mowyobilobis 

vertikalur da horizontalur  saproeqto sibrtyeSi 

moyvana-gasworeba; 

_ Senoba-nagebobebis da maTi saZirkvlebis deformaciebze 

dakvirvebebi. 

 gamoyenebiTi geodeziis TiToeuli Semadgeneli nawili 

dakavSirebulia samSeneblo procesis gansazRvrul etapebTan 

da arsebiTad gansxvavdebian gadasawyveti amocanebiT da 

gazomvebis sizustiT. 

 topografiul-geodeziuri mimokvleva – yvelaze 

cnobili samuSaoa da gulisxmobs samSeneblo moedansa an 

trasaze gegmuri da sasimaRlo sayrdeni qselebis Seqmnas, 
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moednisa da trasis msxvilmasStabian topografiul agegmvas, 

wrfiv nagebobaTa trasirebas da sxva. 

 sainJinro-geodeziuri daproeqteba – gulisxmobs 

gegmebis da profilebis saxiT topografiuli safuZvlis 

Seqmnas, nagebobis gengegmis damuSavebas, naturaSi 

gamosatanad proeqtis geodeziur momzadebas, 

horizontaluri da vertikaluri dagegmarebis amocanebis 

gadawyvetas, farTobebis da moculobebis gamoTvlas da sxva. 

 dakvalviTi samuSao – ZiriTadi geodeziuri samuSaoa 

proeqtis naturaSi gadatanisas. rogorc wesi, igi moiTxovs, 

rogorc geodeziuri safuZvlis, ise gazomvebis ufro maRal 

sizustes agegmviT samuSaosTan SedarebiT. dakvalviTi 

samuSao gulixmobs: sadakvalvo safuZvlis Seqmnas sxvadasxva 

tipis qselis saxiT; dakvalviTi safuZvlidan nagebobis 

mTavari RerZebis gamotanas naturaSi; saZirkvlis, miwisqveSa 

komunikaciis da sxva detalur dakvalvas. 

 saproeqto sibrtyeebSi geodeziuri moyvana-gasworeba – 

sruldeba gegmaSi, simaRlesa da vertikalze. igi yvelaze 

zust sainJinro-geodeziur samuSaos miekuTvneba da 

sruldeba specialurad am mizniT damuSavebuli meTodebiTa 

da xelsawyoebiT. igi gamoyenebiTi geodeziis yvelaze ufro 

intensiurad ganviTarebadi nawilia, romelSic farTod 

inergeba gazomvis axali meTodebi da avtomatizebuli 

xelsawyoebi. 

 deformaciaze dakvirveba – sruldeba maRali sizustis 

geodeziuri meTodebiT da gulisxmobs: qvabulis da 

saZirkvlis dajdomebis gazomvas; nagebobis horizontaluri 

Zvris gansazRvras; maRali Senobis, koSkis, anZis 

vertikalidan gadaxris gansazRvras. deformaciaze dakvirveba 

miznad isaxavs rogorc sawarmoo-teqnikur, ise samecniero 

amocanebs.   
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 gamoyenebiTi geodeziis ZiriTadi samecniero-teqnikuri 

amocanebia: 

_ sxvadasxva daniSnulebis geodeziuri sayrdeni qselebis 

mecnierulad dasabuTebuli optimaluri sqemebis da 

programebis Seqmna ZiriTadi tipis sainJinro 

nagebobebisaTvis; 

_ sainJinro obieqtis mimokvlevis, daproeqtebis, dakvalvisa 

da agebis kontrolisas mecnierebisa da teqnikis uaxles 

miRwevebze damyarebuli yvelaze efeqturi meTodebisa da 

geodeziuri xelsawyoebis damuSaveba; 

_ msxvil da rTul sainJinro nagebobaTa mSeneblobisas 

dagrovebuli geodeziuri samuSaoebis warmoebis mdidari 

gamocdilebis ganzogadeba. 

 

 

 

1.2. gamoyenebiTi geodeziis ganviTarebis 

mokle istoriuli mimoxilva 

 

 geodezia erT-erTi uZvelesi mecnierebaTagania. Cveni 

amocana ar aris geodeziis, rogorc mecnierebis  da 

praqtikis ganviTarebis mravalsaukunovani istoriis 

detalurad ganxilva da misi Tanmimdevruli aRwera. 

moviyvanT mxolod ramdenime cnobil faqts misi siZvelis 

dasadastureblad. 

 geodeziuri gazomvebi dedamiwis zedapiris nawilebad 

dayofisaTvis tardeboda Zvel egvipteSi, CineTsa da sxva 

qveynebSi Zveli welTaRricxvis adreul saukuneebSi (swored 

aqedan gaCnda saxelwodeba `geodezia~ – `miwis dayofa~). md. 

nilosis midamoebSi arsebobda sarwyavi arxebi, romelTa 

mSenebloba geodeziuri samuSaoebis Sesrulebas moiTxovda. 



9 
 

 Cv. welTaRricxvamde III saukuneSi geodeziis 

fuZemdeblad wodebulma eraTosTenem, im droisTvis sakmaod 

maRali sizustiT gansazRvra dedamiwis radiusi, Tanac mis 

mier gamoyenebuli principi dResac ZiriTadia. 

 Tanamedrove arqeologiuri gaTxrebi adasturebs, rom 

geodezia Caisaxa da viTardeboda adamianis sxvadasxva saxis 

praqtikuli saqmianobis Sedegad. uZvelesi civilizaciebi 

egvipteSi, wina da Sua aziasa da msoflios sxva adgilebSi 

ukve flobdnen dasamuSavebeli miwebis ubnebad dayofis 

xelovnebas, martiv geodeziur gazomvebs sarwyavi arxebisa 

da sxva daniSnulebis  nagebobaTa mSeneblobisaTvis da sxva. 

egviptidan es codna gavrcelda saberZneTSi, Semdeg ki Zvel 

romSi. am qveynebSi igi TandaTanobiT farTovdeba da 

yalibdeba, rogorc mecniereba. 

 dagrovebuli codnisa da mignebebis gamoyenebiT daiwyes 

piramidebis, taZrebis, cixe-simagreebis, Suqurebis, arxebisa 

da sxva hidroteqnikuri nagebobebis, gvirabebis, rTuli 

trasebis mqone gzebis, wyalgamtari qselebis, antikuri 

Senobebisa da nagebobebis mSenebloba. mravali am SemorCenil 

nagebobaTagan amJamadac gvakvirvebs sirTuliT, Canafiqris 

siRrmiT da Sesrulebis grandiozulobiT. Zvel mSenebels 

SeeZlo gamoetana naturaSi nagebobis RerZebi, daekvala 

mrudebi, aego marTi kuTxeebi, gadaeca sasimaRlo niSnulebi, 

mieca trasisTvis qanobi, uzrunveleyo nagebobis 

vertikaluroba, Seesrulebina trasirebiTi samuSao, 

uzrunveleyo Semxvedri sangrevebis gayvana da sxva saxis 

sainJinro-geodeziuri samuSao. 

 Zveli msoflios SemorCenili nagebobebis Seswavla da 

analizi aCvenebs, rom im dros xazovani gazomvebi tardeboda 

1/2000-1/3000 fardobiTi SecdomiT, kuTxuri gazomvebi – 
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2 –  4′ , xolo sasimaRlo 1-2 sm SecdomiT. gazomvebis aseTi 

sizuste SenarCunda XVIII saukunis bolomde. 

 samwuxarod naklebad moipoveba cnobebi geodeziis 

Semdgomi ganviTarebis Sesaxeb Cveni welTaRricxvis XVIII 

saukunemde. Cvenamde moRweuli cnobebi geodeziis Sesaxeb 

ZiriTadad dakavSirebulia savaWro gzebis da kavSirebis 

gamococxlebasTan, sazRvao naosnobis gafarToebasTan da 

rukebis da gegmebis moTxovnebis zrdasTan. 

 sainJinro-geodeziurma samuSaoebma Semdgomi ganviTareba 

XIX s. pova samrewvelo revoluciasTan dakavSirebiT. sagzao 

mSeneblobis didma moculobam, gvirabebis da gemTsavali 

arxebis gayvanis saWiroebam moiTxova am nagebobaTa 

mimokvlevis da dakvalvis gansakuTrebuli meTodebis 

damuSaveba. yvelaze meti siZnele axlda gvirabebis Semxvedri 

sangrevebiT gayvanas, romelic miwisqveSa da miwiszeda 

orientirebis gansakuTrebul meTodebs moiTxovda. es 

meTodebi SemdgomSi gamocalkevda e.w. samTo geodeziad anu 

markSeideriad. 

 wrfiv nagebobaTa dakvalva saWiroebda agegmviT 

samuSaoebs did teritoriaze, ramac moiTxova didi 

geodeziuri sayrdeni qselebis ganviTareba, maTi mkacri 

gawonasworeba da sizustis Sefaseba. mTian masivSi gvirabebis 

gayvanisas igeboda maRali sizustis qselebi Sveulis 

gadaxris da refraqciis gaTvaliswinebiT. gzebze mimosvlis 

siCqaris gazrdam gaarTula trasebis geometria. daiwyes 

ormagi simrudis sivrciTi mrudebis daproeqteba, romlebic 

gegmasa da profilze Sedgeboda wrfeebis, wriuli da 

gadasasvleli mrudebisgan da moiTxovda ufro maRali 

sizustis dakvalviT samuSaoebs. am periodSi eyreba 

safuZveli gamoyenebiTi geodeziis mecnierebad Camoyalibebas. 
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 1950 wlidan iwyeba gamoyenebiTi geodeziis samuSaoebis 

Semdgomi mkveTri ganviTareba, rac ganapiroba Tanamedrove 

samecniero-teqnikurma revoluciam. Sendeba urTulesi 

preciziuli nagebobani, didi kompleqsuri sistemebi. 

muSavdeba nagebobaTa deformaciebze dakvirvebebis axali 

meTodebi, didi ganvrcobis mqone avtomaturi xazebis 

horizontul sibrtyeSi moyvanis meTodebi, hesebis maRali 

dawnevis kaSxlebis daproeqtebisa da mSeneblobis meTodebi, 

preciziul nagebobaTa dakvalvisa da maT deformaciebze 

dakvirvebis meTodebi da sxva. 

 Tanamedrove mravalsarTuliani mSeneblobis meqanizacia 

da teqnologiuri warmoebis avtomatizacia moiTxovs 

geodeziur ganazomTa maRal sizustes. mecnieruli 

gamokvlevebi didi siCqareebis aerodinamikaSi, birTvuli 

nawilakebis didi amCqareblebis mSenebloba, radioantenaTa 

kompleqsebis Sezusteba (iustireba) moiTxovs gansakuTrebiT 

maRali sizustis iaraRebisa da xelsawyoebis gamoyenebas, 

romlebic uzrunvelyofen gazomvebs milimetris meaTedi da 

measedi sizustiT. 

 gamoyenebiTi geodeziis ganviTarebis Semdgomi umTavresi 

amocanaa maRali sizustis gazomvebis avtomatizacia da am 

mizniT eleqtronikisa da lazeruli teqnikis uaxles 

miRwevaTa gamoyeneba. 

 sainJinro-geodeziuri samuSaoebis swrafma ganviTarebam 

gasuli saukunis 50-ian wlebSi moiTxova gamoyenebiTi 

geodeziis specialobis SemoReba umaRles saswavleblebSi, 

rac ganxorcielda jer 1948w. moskovis geodeziis, 

aerofotoagegmvisa da kartografiis inJinerTa institutSi, 

Semdgom wlebSi ki – novosibirskis, kievis, lvovis, 

leningradis da sxva qalaqebis umaRles saswavleblebSi. 
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 1978w. gamoyenebiTi geodeziis specialoba gaixsna 

saqarTvelos politeqnikuri institutis samTo-geologiuri 

fakultetis geodeziisa da markSeideriis kaTedraze, raSic 

udidesi wvlili miuZRvis kaTedris gamges, prof. n. 

TevzaZes, romelmac am specialobisaTvis dawera geodeziis 

pirveli qarTuli saxelmZRvanelo. igi misi cnobili 

aTtomeulis me-10 tomia. garda amisa, mis danarCen tomebSi 

gamoyenebiTi geodeziis specialobisaTvis mravali 

mniSvnelovani sakiTxia ganxiluli, razec aRizardnen da 

amJamadac izrdebian geodezistTa Taobebi. 

 

 

1.3. gamoyenebiTi geodeziis kavSiri  

momijnave sagnebTan 

 

 gamoyenebiTi geodeziis samuSaoebis Tanamedrove done 

moiTxovs farTo profilis specialists, romelic Rrmad 

flobs geodeziis, fotogrammetriis, geodeziur ganazomTa 

damuSavebis Teoriisa da praqtikis, gravimetriis, 

astronomiis, agreTve nagebobaTa daproeqtebisa da 

mSeneblobis sakiTxebs. 

 specialists unda SeeZlos mocemuli tipis 

nagebobisaTvis geodeziuri gazomvebis aucilebeli da 

sakmarisi sizustis sworad gaangariSeba, geodeziuri 

samuSaoebis warmoebis safuZvliani proeqtis Sedgena da 

proeqtis ganxorcielebis yovel stadiaze samuSaos 

xarisxianad Sesruleba. 

 gamoyenebiTi geodeziis kursi dafuZnebulia geodeziis, 

fotogrammetriis, umaRlesi geodeziis, geodeziur ganazomTa 

maTematikuri damuSavebis Teoriul da praqtikul 

debulebebze. yvela CamoTvlili sagnis Seswavla da 
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daufleba gamoyenebiTi geodeziis dauflebis aucilebeli 

winapirobaa. 

 gamoyenebiTi geodeziis samecniero da praqtikuli 

amocanebis gadawyvetis meTodebi geodeziis ciklSi Semavali 

sagnebis garda emyareba maTematikisa da fizikis kanonebs. 

maTematikis daxmarebiT muSavdeba geodeziur ganazomTa 

damuSavebis, amocanis dayenebisa da gadawyvetis mecnierulad 

dasabuTebuli sqemebi da programebi da myardeba  gazomvis 

Sedegebsa da saZiebel sidideebs Soris damokidebulebebi. 

maTematikis safuZvelze xdeba ganazomTa Sedegebis 

damuSaveba, romelic saSualebas gvaZlevs miviRoT saZiebel 

sidideTa ualbaTesi mniSvnelobebi. 

 mWidro kavSirSia gamoyenebiTi geodezia fizikis 

dargebTan, kerZod optikasTan, eleqtronikasTan, 

radioteqnikasTan, romelTa safuZvelzec xdeba geodeziuri 

xelsawyoebis damuSaveba. 

 sainJinro-geodeziuri samuSaoebi kavSirSia agreTve 

astronomiasTan, gravimetriasTan, kartografiasTan, 

geologiasTan da mecnierebis sxva dargebTan. magaliTad, 

cnobebi astronomiidan aucilebelia dedamiwis zedapiris 

punqtebis koordinatebis astronomiuli xerxiT 

gansazRvrisaTvis da piriqiT, geodeziuri meTodebiT 

gansazRvruli dedamiwis diametri gamoiyeneba astronomiaSi 

mzis sistemis planetebs Soris manZilis gansazRvrisaTvis, 

rogorc sigrZis sazomi erTeuli. aseve, geologia da 

kerZod, misi erT-erTi dargi – geomorfologia, rogorc 

mecniereba dedamiwis zedapiris reliefis warmoSobisa da 

ganviTarebis Sesaxeb – sWirdeba geodezias reliefis 

formebis rukebsa da gegmebze sworad gamosaxvisaTvis. 

 sainJinro-geodeziuri samuSaoebis safuZvliani proeqtis 

damuSavebisa da naturul dakvirvebaTa Sedegebis swori 
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analizisaTvis didi mniSvneloba aqvs geologiisa da 

hidrologiis, nagebobaTa daproeqtebisa da mSeneblobis 

teqnologiis Seswavlas. 

 

1.4. sainJinro-geodeziuri samuSaoebis 

Taviseburebani 

 

 sainJinro nagebobis tipisa da gazomvebis saxeebis 

mixedviT geodeziuri samuSaoebis Catarebis meTodika 

sxvadasxvagvaria, rac Semsruleblisgan moiTxovs geodeziuri 

safuZvlis Seqmnis, ganazomTa Sedegebis gawonasworebisa da 

sizustis Sefasebis Teoriis Rrma codnas, agreTve 

mimokvleviTi da dakvalviTi samuSaoebis garkveul 

gamocdilebas. 

 sainJinro-geodeziuri samuSaoebi sruldeba nagebobis 

calkeuli saxeebis daproeqtebisa da naturaSi gadatanis 

moTxovnebTan dakavSirebiT. magaliTad, hidroteqnikuri 

nagebobis daproeqtebisas gansakuTrebul mniSvnelobas iZens 

adgilmdebareobis reliefis gamosaxvis detaluroba da 

sizuste, rac ZiriTadad dakavSirebulia dasatbori 

teritoriis sazRvrebis dadgenasTan. qalaqebis da 

dasaxlebuli adgilebis agegmvisas did rols asrulebs 

kapitaluri nagebobani, romlebic gengegmis damuSavebis 

safuZvelia. 

 sainJinro-geodeziuri samuSaoebis erT-erTi Tavisebureba 

isaa, rom ganazomebi  reducirebul unda iqnes ara 

referenc-elifsoidis zedapirze, aramed samSeneblo moednis 

an sainJinro obieqtis saSualo doneze, rogorc dayvanis 

zedapirze. 

 gamoyenebiTi geodeziis samuSaoebis Sesrulebisas icaven 

deduqciis princips, anu princips zogadidan kerZosken, 
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magram geodeziuri ganazomebis sizustisadmi moTxovnebi am 

dros izrdeba saerTo geodeziurTan SedarebiT 

ukumimarTulebiT. magaliTad, geodeziaSi (topografiaSi) 

sayrdeni qselebis ganviTarebisas sizuste klebulobs – 

yoveli momdevno safexuris sizuste naklebia wina 

safexuris sizusteze. sainJinro-geodeziuri samuSaoebi ki 

moiTxovs, rom momdevno stadiis samuSaoebis Sesrulebis 

sizuste meti iyos, vidre wina stadiisa. rogorc viciT, 

sainJinro obieqtze geodeziuri samuSaoebi gaivlis Semdeg 

stadiebs: mimokvlevas, daproeqtebas, dakvalvas, mSeneblobis 

kontrols da deformaciebze dakvirvebebs. TiToeul 

momdevno stadiaze sayrdeni qselis sizuste meti unda iyos, 

vidre wina stadiaze. es ki qselebis daproeqtebisadmi 

moiTxovs gansakuTrebul – arastandartul midgomas, kerZod 

lokaluri sayrdeni qselebis Seqmnas. aseve izrdeba sizuste 

zogadidan kerZosken dakvalviTi samuSaoebis warmoebisas. 

nagebobis dakvalva sruldeba sam etapad, Semdegi 

TanmimdevrobiT – ZiriTadi RerZebis dakvalva, detaluri 

dakvalva da teqnologiuri RerZebis dakvalva. am dros 

dakvalvis sizuste izrdeba etapidan etapisken mniSvnelovani 

sididiT, zogjer mTeli TanrigiTac. 

 sainJinro-geodeziuri samuSaoebis erT-erTi Tavisebureba 

isic aris, rom nagebobis tipis mixedviT grZiv da ganiv 

Zvrebze moTxovna SeiZleba sxvadasxva iyos. magaliTad, 

sworxazovan gvirabSi punqtebis grZivi Zvra ar axdens 

gavlenas gamkveTi sangrevebis Sexvedris sizusteze, amitom 

zedapirze da miwisqveS geodeziuri safuZvlis sizustis 

angariSi xdeba qselebis mxolod ganiv Zvrebze. xidebis 

mSeneblobis dros, piriqiT, mTavari yuradReba eqceva 

punqtebis grZiv Zvras malebis sigrZeebis da burjebis 

centrebs Soris manZilebis  uzrunvelsayofad. 
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 sainJinro-geodeziuri samuSaoebis Taviseburebebs 

SeiZleba mivakuTvnoT isic, rom punqtebis mdebareobis 

absoluturi Secdoma ufro mniSvnelovania, vidre 

fardobiTi. magaliTad, pirdapiri kuTxuri gadakveTis dros, 

romelic xSirad gamoiyeneba sainJinro geodeziaSi, 

absoluturi Secdoma (romelic damokidebulia ara marto 

gadakveTis kuTxeze, aramed manZilebzec) umciresia, rodesac 

gadakveTis kuTxe  109028′  tolia. fardobiTi  Secdoma 

(romelic  mxolod gadakveTis kuTxezea damokidebuli) ki 

minimaluria maSin, rodesac gadakveTis kuTxe 900 -ia. amitom 

sainJinro-geodeziuri samuSaoebis Sesrulebisas 

xelsayrelia, rom pirdapiri  kuTxuri  gadakveTa  109028′-

iT  Sesruldes. 

 sainJinro-geodeziuri qselebis agebisas did rols 

asrulebs punqtebis urTierTmdebareobis sizuste, 

romlebidanac xdeba nagebobebis proeqtis naturaSi gadatana 

da gamosavali monacemebis Secdomebis gavlenis analizi 

dakvalvebis dros. 
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Tavi 2. sainJinro-geodeziuri 

sayrdeni qselebi 

2.1. gegmuri sainJinro-geodeziuri qselebi 

2.1.1. qselebis saxeebi, maTi daniSnuleba  

da moTxovnebi sizustisadmi 

 

 gegmuri sainJinro-geodeziuri qselebis saxeebia: 

triangulacia, trilateracia, poligonometria, xazovan-

kuTxuri da samSeneblo qselebi. isini moTxovnebis mixedviT 

iqmnebian qalaqebis, msxvili samrewvelo, satransporto, 

energetikuli da sxva tipis obieqtebis teritoriebze da 

emsaxurebian mSeneblobis ama Tu im stadiaze samuSaoebis 

Sesrulebas, geodeziur safuZvlad. 

 moTxovnebi gegmuri sainJinro-geodeziuri qselebis 

sizustisadmi, stabilurobisa da punqtebis simWidrovisadmi 

xasiaTdeba didi mravalferovnebiT, rac ganpirobebulia 

nagebobaTa mimokvlevis, daproeqtebis, mSeneblobisa da 

eqspluataciis procesSi wamoWrili amocanebis 

mravalferovnebiT. 

 sainJinro-geodeziur qsels ZiriTadad aproeqteben misi 

Semdgomi gaxSirebis SesaZleblobis gaTvaliswinebiT 

dakvalvebisa da 1 ∶  500  masStabiT topografiuli agegmvis 

uzrunvelyofis mizniT. Tumca xSiria SemTxvevebi, rodesac 

imave miznebisaTvis gviwevs lokaluri qselis daproeqteba 

mSeneblobis ama Tu im stadiaze. es ki, rogorc viciT, 

ganpirobebulia mSeneblobis Tu dakvalvis ama Tu im 

stadiaze sizustis gazrdiT. sainJinro-geodeziuri qselis 

agebisas ZiriTadad eyrdnobian saxelmwifo sayrden qsels.  

 saxelmwifo geodeziuri qselis ganviTareba saerTodan 

kerZoze gadasvlis principiT mimdinareobs da iyofa oTx 
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klasad, romlebic erTmaneTisagan kuTxeebis da manZilebis 

gazomvis sizustiT da gverdebis sigrZeebiT gansxvavdebian. 

 

            triangulacia            cxrili 2.1.1.1 

# m a C v e n e b l e b i 
triangulaciis klasi 

2 3 4 

1. triangulaciis gverdis 

sigrZe, km. 
7-20 5-8 2-5 

2. bazisis (gamosasvleli 

gverdis) fardobiTi Secdoma  
1: 300000 1: 200000 1: 150000 

3. susti gverdis fardobiTi 

Secdoma 
1: 200000 1 : 120000 1 : 70000 

4. kuTxis minimaluri zoma 

samkuTxedSi 
300 200 200 

5. dasaSvebi kuTxuri 

Seukvreloba samkuTxedSi 
4′′  6′′  8′′  

6. kuTxis gazomvis skS 

(SeukvrelobebiT gamoTvlili) 
1′′  1,5′′  2′′  

 

 gegmuri saxelmwifo qselis sizuste erTian 

koordinatTa sistemaSi msxvilmasStabiani agegmvebis 

uzrunvelyofazea gaTvlili. 

 radgan gegmuri sainJinro-geodeziuri qseli 

aucileblobis SemTxvevaSi eyrdnoba saxelmwifo 

triangulaciis me-2, me-3 da me-4 klasis da saqalaqo 

poligonometriis me-4 klasis qselebs, amitom (2.1.1.1) da 

(2.1.1.2) cxrilebSi Sesabamisad, mocemulia maTi teqnikuri 

monacemebi. 
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     poligonometria,  me-4 klasi     cxrili 2.1.1.2 

# maCveneblebi sidide 

 svlis zRvruli sigrZe, km:  

1. calkeuli svlis 10 

2. gamosaval punqts da sakvanZo wertils Soris 7 

3. sakvanZo wertilebs Soris 5 

4. poligonis zRvruli perimetri 30 

 svlis gverdis sigrZe, km:  

5. udidesi 2,00 

6. umciresi 0,25 

7. optimaluri 0,50 

8. svlaSi gverdebis ricxvi, ≤ 15 

9. dasaSvebi fardobiTi Seukvreloba, ≤ 1 : 25000 

10. kuTxis gazomvis skS (SeukvrelobebiT 

gamoTvlili) 
2′′  

11. svlis an poligonis dasaSvebi kuTxuri 

Seukvreloba, ≤ 
5′′ 𝑛 

 

 am cxrilSi 𝑛  aris kuTxeebis raodenoba svlasa an 

poligonSi.  

 geodeziuri gegmuri safuZvlis saxelmwifo qselebi 

gaxSirdebian 1-li da me-2 Tanrigis triangulaciis da 

poligonometriis qselebiT, romelTa ZiriTadi 

maxasiaTeblebi motanilia qvemoT (2.1.1.3) da (2.1.1.4) 

cxrilebSi Sesabamisad. 
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               triangulacia               cxrili 2.1.1.3 

# d a S v e b i s   

d a s a x e l e b a 
1 Tanrigi 2 Tanrigi 

1. samkuTxedSi gverdis sigrZe, km. ≤ 5 3 

2. 
  kuTxis minimaluri

sidide, grad.
     

erTian qselSi    

damak. samkuTxedSi

punqtis Casmisas

  

20 

30 

30 

20 

30 

30 

3. samkuTx. ricxvi gamosaval gverdebs 

Soris an gamosaval punqtsa da gamosaval 

gverds Soris ≤ 

10 10 

4. gamosavali gverdis minimaluri sigrZe, km. 1 1 

5. kuTxis gazomvis skS (fereros 

formuliT) 
5′′  10′′  

6. dasaSvebi kuTxuri Seukvreloba 

samkuTxedSi 
20′′  40′′  

7. gamosavali (sabaziso) gverdis saS. fard. 

Secdoma 
1 : 50000 1 : 25000 

8. yvelaze susti gverdis saS. fard. 

Secdoma 
1 : 20000 1 : 10000 
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                 poligonometria          cxrili 2.1.1.4 

# d a S v e b i s  d a s a x e l e b a 1 Tanrigi 2 Tanrigi 

1. 
svlis zRvruli

sigrZe, km.
   

or gamosaval punqts Soris 

gamos. da sakv. punqts Soris 

or sakvanZo punqts Soris 

                                 

5 

3 

2 

3 

2 

1,5 

2. poligonis zRvruli sigrZe, (perimetri), km. 15 9 

3. gverdis sigrZe, m-Si   

udidesi 

umciresi

saSualo

                      

800 

120 

300 

350 

80 

200 

4. svlaSi gverdebis raodenoba, ≤ 15 15 

5. 
svlis dasaSvebi (zRvruli) fardobiTi 

Seukvreloba 
1 : 10000 1 : 5000 

6. 
kuTxis gazomvis skS 𝑚𝛽 =

 𝑓𝛽/𝑛
2

𝑁
 5′′  10′′  

7. 
dasaSvebi kuTxuri Seukvreloba svlasa an 

poligonSi 
10′′ 𝑛 20′′ 𝑛 

 

 am cxrilSi 𝑓𝛽 kuTxuri Seukvrelobaa, 𝑛 aris kuTxeebis 

ricxvi da 𝑁 ki – svlebis an poligonebis raodenoba. 

 sainJinro-geodeziuri samuSaoebis daproeqteba xdeba 

msxvili masStabis gegmebze. am dros yvelaze didi 

moTxovnebi waeyeneba 1 ∶ 1000  da 1 ∶ 500  masStabebiT 

agegmvebs. 

 gegmuri geodeziuri qselebis sizustis gaTvlisTvis 

gamosavali, saagegmvo qselebis sizustisadmi moTxovnebia. 

gawonasworebuli saagegmvo safuZvlis punqtebis mdebareobis 

zRvruli Secdomebi saxelmwifo da gaxSirebis geodeziuri 

qselebis punqtebis mimarT Ria adgilebsa da dasaxlebul 

teritoriebze ar unda aRematebodes gegmis masStabis      

0,2 mm-s. dasaxlebul teritoriaze saagegmvo safuZvlis 

punqtebis koordinatebSi Secdomebi ar unda aRematebodes: 
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1 ∶ 500  masStabSi – 0,1 m-s; 1 ∶ 1000  masStabSi – 0,16  m-s. 

da 1 ∶ 2000 masStabSi – 0,3  m-s.  

 sayrdeni geodeziuri qselebi SeiZleba gamoyenebul iqnes 

dakvalviTi samuSaoebisTvisac, magram im SemTxvevaSi, roca 

dakvalva ufro maRali sizustiT xdeba, vidre agegmviTi 

samuSaoebia, Seiqmneba specialuri dakvalviTi sayrdeni 

qseli. aseTi lokaluri qselis Seqmnisas maRali klasis 

punqtebi gamoiyeneba mxolod qselis erT-erT gverdze 

mimarTulebis da erT-erT punqtze koordinatebis 

gadasacemad.  

 lokaluri geodeziuri qselebis Seqmnisas maTi sizuste 

da simWidrove mniSvnelovnad icvleba mSeneblobis erTi 

etapidan meoreze gadasvlisas. msxvili sainJinro obieqtebis 

mimokvlevis, dakvalvis, mSeneblobis dros kontrolisa da 

eqspluataciisas moTxovnebi sizusteebis mimarT izrdeba 

etapidan etapze gadasvlisas. aseTi dinamika qselebis mimarT 

arastandartul midgomas moiTxovs. 

 ganvixiloT sainJinro-geodeziuri sayrdeni qselebis 

agebis Taviseburebani qalaqis teritoriaze, 

hidroenergetikis obieqtis, xidis, gvirabis da sxvaTa 

mSeneblobis dros. 

 qalaqis teritoriaze normatiuli dokumentebis 

moTxovnebis Tanaxmad specialuri qselebi ar iqmneba da 

mTavari geodeziuri  safuZveli saxelmwifo qselebia. maTi 

saxe da konfiguracia qalaqis formasa da zomebzea 

damokidebuli. sigrZeze gaSenebuli tipis qalaqebSi me-2 da 

me-3 klasebis triangulacias aproeqteben erTmagi an ormagi 

samkuTxedebisagan. wriuli formis qalaqebisaTvis ki qselis 

ZiriTad saxed centraluri sistemebi gvevlineba. did 

teritoriaze gegmuri qseli SeiZleba Sedgebodes ramdenime 

centraluri sistemisagan. qalaqebis teritoriebze xSirad 
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iyeneben me-4 klasis da 1-li da me-2 Tanrigis 

poligonometriis qselebs. 

 trilateraciis qselma qalaqis teritoriaze gavrceleba 

ver pova, ZiriTadad Semdegi mizezebis gamo: pirobiTi 

gantolebis Sesadgenad samkuTxedSi ar gvaqvs Warbi ganazomi; 

qseli yovelTvis ver gvaZlevs gverdis saimedo 

orientirebas, rasac mivyavarT punqtebis mniSvnelovan ganiv 

Zvrebamde, garda amisa, qalaqis farglebSi manZilebis gazomva 

gaZnelebulia araxelsayreli pirobebis gamo. amitom qalaqis 

farglebSi trilateracia konkurencias ver uwevs 

poligonometrias, Tumca maRali sizustis moklegverdebiani 

trilateraciis qselebi farTod gamoiyeneba maRlivi da 

wriuli nagebobebis, agreTve preciziuli nagebobebis 

mSeneblobisas. 

 poligonometriuli qselebis garda qalaqis farglebSi 

perspeqtiul meTodad iTvleba xazovan-kuTxuri qselebis 

gamoyeneba, romelsac koordinatebis da direqciuli 

kuTxeebis didi sizustiT gansazRvris ufro meti rezervi 

aqvs, vidre sxva tipis qselebs. amis garda, xazovan-kuTxuri 

qselebi SeiZleba agebul iqnes tipuri figurebisagan 

gadaxrebiT, sizustis SenarCunebiT, e.i. ufro moqnili 

qselia. 

 hidroenergetikis obieqtebis mSeneblobisas warmoiqmneba 

specialuri, e.w. hidroteqnikuri triangulaciis Seqmnis 

aucilebloba. misi Tavisebureba aris sabaziso gverdebis 

sigrZeebisa da mokle gverdebiT warmoqmnili kuTxeebis 

gazomvebisadmi wayenebuli maRali moTxovnebi: kuTxeebi 

izomeba 1 – 1,5′′ , xolo sabaziso (gamosavali) gverdebi –

1 ∶ 200000 – 1 ∶ 250000 fardobiTi cdomilebiT, rac 

uzrunvelyofs triangulaciis punqtis mdebareobis 

gansazRvras 5 mm-iT. 
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 hidroteqnikuri triangulaciis sqema damokidebulia 

kaSxlis sigrZesa da formaze, mdinaris siganeze, mdinaris 

napirebis reliefze da a.S. dakvalviTi samuSaoebis 

gamartivebisaTvis triangulaciis erT gverds amTxveven 

kaSxlis RerZs. 

 kanionuri tipis xeobebSi betonis kaSxlis 

mSeneblobisas iyeneben mravaliarusian triangulacias, 

romlis punqtebi ganlagebulia xeobis orive mxares 

sxvadasxva simaRleze. 

 didi xidis mSeneblobisas gegmuri geodeziuri 

safuZveli aris saxide triangulacia, romlis sizustis 

angariSisaTvis gamosavals, xidis sigrZis gazomvisa da 

burjebis dakvalvis sizustis normebi Seadgenen – 1-3 sm 

skS. saxide triangulacias ageben ZiriTadad erTi an ori 

geodeziuri oTxkuTxedisagan. 

 xidebis mSeneblobis geodeziur safuZvlad, saxide 

triangulaciis garda iyeneben xazovan-kuTxur qselebs, 

romlebic Sedgebian erTmagi an ormagi e.w. bazuri 

samkuTxedebis qselisagan. 

 gvirabis trasis naturaSi gadatanisTvis ZiriTadi 

geodeziuri safuZvelia sagvirabo triangulacia ZiriTad 

poligonometriasTan erTad. sagvirabo triangulaciis 

sizustis angariSisaTvis gamosavalia Semxvedri sangrevebis 

RerZebis Sexvedrisas ganivi Zvris sididisadmi moTxovna. 

magaliTad, tiubingebiT gamagrebisas sworxazovani gvirabis 

ganivi Zvris skS 50 mm-s ar unda aRematebodes. 

 sagvirabo triangulacia aigeba samkuTxedebis saxiT, 

romelic gvirabis Tavsa da boloSi or sabaziso gverds 

eyrdnoba da xasiaTdeba misi elementebis sizustisadmi 

wayenebuli maRali moTxovnebiT. magaliTad, 5-8 km. sigrZis 

gvirabis mSeneblobisaTvis aigeba qseli, romlis gverdebi 2-
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7 km. sigrZisaa, kuTxis gazomvis skS 1′′ -s Seadgens, yvelaze 

susti gverdis direqciuli kuTxis skS aris 2′′ , xolo 

susti gverdis gansazRvris fardobiTi cdomileba – 1 ∶

150000. 

 samrewvelo moednebze sayrdeni geodeziuri qseli iqmneba 

mimokvlevis procesSi da emsaxureba msxvilmasStabian 

topoagegmvas da dakvalviTi qselis Seqmnas. didi 

teritoriis mqone samrewvelo obieqtisaTvis (30-50 

km2)gamosaval geodeziur safuZvels saxelmwifo geodeziuri 

qselebi Seadgenen, ufro mcire moednisTvis nebadarTulia 

adgilobrivi qselebis Seqmna me-4 klasis triangulaciis an 

SuqmanZilmzomuri poligonometriis saxiT. 

 preciziuli nagebobebis mSeneblobisas Seiqmneba maRali 

sizustis mikrotrilateraciis qselebi mokle gverdebiT _ 

25-50 m. am qselebis punqtebi ganisazRvreba 0,1-0,5  mm  da 

zogjer meti sizustiTac. 

 

 

 

2.1.2. qselis sizustisa da safexurebis  

raodenobis gaangariSebis meTodebi 

 

 nebismieri daniSnulebis sainJinro-geodeziuri qseli, 

unda aigos racionalurad, samuSaoebis optimalurad 

warmoebis wesebis dacviT. amasTan SeiZleba gadawyvetil 

iqnes oridan erT-erTi amocana _ Zalebis, finansuri 

saxsrebisa da drois mocemuli danaxarjisas umaRlesi 

sizustis miRweva anu optimizacia sizustis kriteriumiT da 

mocemuli sizustis qselis ageba finansuri da sxva 

saxsrebis minimaluri danaxarjiT anu optimizacia 

Rirebulebis kriteriumiT. 
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 gegmuri sainJinro-geodeziuri qselis daproeqtebisas 

mniSvnelovania imis garkveva, Tu rogori saxe eqneba qsels _ 

mTlianad iqneba bazirebuli saxelmwifo geodeziuri qselis 

punqtebze, Tu unda Seiqmnas, rogorc lokaluri qseli. 

saorientaciod amas adgenen dasaproeqtebeli da gamosavali 

qselebis sizusteebis SedarebiT. 

 sainJinro-geodeziuri qseli, moTxovnebis Sesabamisad, 

etapobrivad iqmneba _ ramdenime klasis da Tanrigis 

qselebis agebiT. Tu asagegmav an dasakvalav teritoriaze 

aucilebelia mravalsafexuriani safuZvlis Seqmna, maSin misi 

ganviTarebis TiToeul safexurze unda gamoviangariSoT 

agebis moTxovnili sizusteebi. amasTan, unda vecadoT 

davaproeqtoT rac SeiZleba naklebi raodenobis safexuri, 

radgan, rac metia safuZvlis ganviTarebis stadiebi, miT 

ufro mcirdeba punqtis koordinatebis gansazRvris 

sizusteebi.  

 Tu qselis ganviTarebis procesSi sizustisadmi 

moTxovnebi izrdeba, maSin yoveli Semdgomi safexuris Seqmna 

dakavSirebuli iqneba lokaluri qselis agebasTan, romlis 

erT-erT punqtsa da erT-erT gverdze saxelmwifo qselis 

punqtidan gadaecema koordinatebi da mimarTuleba. xolo, 

Tu qselis ganviTareba ufro zustidan naklebi sizustisken 

gadasvlis principiT xdeba, maSin safexurebis ricxvisa da 

TiToeul safexurze qselebis sizustis sakiTxi unda 

gadawydes Semdegi meTodikis safuZvelze. Tu sawyisi 

safexuris qselis saSualo fardobiT cdomilebas aRvniSnavT 

𝑇s -Ti, bolo safexurisas – 𝑇b -Ti, xolo wina safexuridan 

momdevnoze gadasvlisas sizustis uzrunvelyofis 

koeficients –    𝐾 -Ti, maSin mravalsafexuriani qselis 

ganviTarebis Sualedur safexurebisaTvis SegviZlia 

davweroT: 
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𝑇1 =
𝑇s
𝐾1

;       𝑇  2 =  
𝑇1

𝐾2
=

𝑇s
𝐾1𝐾2

;     .  .  .    𝑇b =  
𝑇n−1

𝐾𝑛
=

𝑇s
𝐾1𝐾2 …  𝐾𝑛

 .  

Tu miviRebT, rom    

𝐾1 = 𝐾2 = ⋯ = 𝐾𝑛 , 

maSin                              

                                                         𝑇b =  
𝑇s

𝐾𝑛
 .                                   2.1.2.1  

aqedan SeiZleba gamovTvaloT sizustis uzrunvelyofis 

koeficienti 

                                                     𝐾 =  
𝑇s
𝑇b

𝑛

  .                                  (2.1.2.2) 

am formulis gamoyeneba SegviZlia safexurebis raodenobis 

saangariSodac 

                                               𝑛 =
𝑙𝑔  𝑇s − 𝑙𝑔𝑇b

𝑙𝑔𝐾
  .                            (2.1.2.3) 

      gamosavali monacemebis damatebiTi Secdomis arseboba 

zemoT mocemul formulebSi 𝜀  koeficientis gamoCenas 

iwvevs, ris gamoc (2.1.2.2) da (2.1.2.3) formulebis nacvlad 

gveqneba:      

                                                    𝐾 =
1

𝜀
 
𝑇s
𝑇b

𝑛

                                   (2.1.2.4) 

da 

                                              𝑛 =
𝑙𝑔  𝑇s − 𝑙𝑔𝑇b

𝑙𝑔𝐾 + 𝑙𝑔𝜀
   .                           (2.1.2.5) 

gamokvlevebma aCvena, rom 𝜀 ≈  2.  

ganvixiloT magaliTi. sawyisi safexuris (IV kl. 

triangulacia) saSualo fardobiTi sizustea 1: 80000 , 

saboloo safexurisa (Teodolituri svla) ki – 1: 4000. 

orsafexuriani qselis ganviTarebisas (𝑛 = 2)  sizustis 

uzrunvelyofis koeficienti (2.1.2.2) formulis Tanaxmad 
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toli iqneba 𝐾 =  
80000

4000
=  20 ≈ 4,5.  Sualeduri 

safexurisaTvis fardobiTi cdomilebis mniSvneli toli 

iqneba 𝑇1 =
80000

4,5
≈ 18000, xolo zRvruli fardobiTi 

cdomileba toli iqneba 1: 9000, rac saqalaqo 

poligonometriis   1-li Tanrigis sizustes Seesabameba. 

 samsafexuriani qselis ganviTarebisas imave sidideebis 

mniSvnelobebi aseTi iqneba: 

 sizustis uzrunvelyofis koeficienti – 𝐾 =  20
3

≈ 2,7. 

𝑇1 =
80000

2,7
≈ 30000 , zRvruli fardobiTi cdomileba – 

𝑇1zR ≈ 15000 ;  𝑇2 =
30000

2,7
≈ 11000 , zRvruli fardobiTi 

cdomileba – 𝑇2zR ≈ 5500 ;  𝑇3 =
11000

2,7
≈ 4000 , zRvruli 

fardobiTi cdomileba – 𝑇3zR ≈ 2000 . miaxloebiTi 

sizusteebis mixedviT am safexurebis Sesabamisad 

dasaproeqtebeli iqneba: me-4 klasis poligonometria, me-2 

Tanrigis poligonometria da Teodolituri svlebi.  

 SeiZleba aRmoCndes, rom im ubanze, sadac qselebia 

asagebi, ar aris geodeziuri safuZvlis punqtebi. am 

SemTxvevaSi geodeziuri safuZvlis sxvadasxva safexurSi 

sizusteebis saangariSod miviRoT piroba, rom bolo 

safexurze 1 km-iT daSorebuli ori punqtis 

urTierTmdebareobis cdomileba yvela wina safexurebSi 

ganazomTa Secdomebis gaTvaliswinebiT, ar aRemateba 𝑀  

sidides. TiToeul safexurSi ganazomTa Secdomebis gavlena 

𝑀 jamur sidideze aRvniSnoT 𝑚1, 𝑚2 … ,𝑚𝑛 , sadac 𝑚 -is 

indeqsebi safexuris rigiT nomers aRniSnavs. radganac isini 

erTmaneTisgan damoukidebeli sidideebia, amitom SegviZlia 

davweroT 

       𝑀 =  𝑚1
2 + 𝑚2

2 + 𝑚3
2 +  …+ 𝑚𝑛

2    .     (2.1.2.6) 
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𝑚𝑖  sidide safuZvlis ganviTarebis nebismier safexurze 

SeiZleba gamovTvaloT,  

                    𝑚𝑖 =  
𝑀 ⋅ 𝐾𝑖−1

 1 + 𝐾2 + 𝐾4 + ⋯+ 𝐾2(𝑛−1)
  ,               (2.1.2.7) 

sadac, 𝑀  aris safuZvlis  ganviTarebis bolo safexurze    

1 km-iT daSorebuli ori punqtis urTierTmdebareobis 

saerTo jamuri Secdoma; 𝐾 −  sizustis uzrunvelyofis 

koeficienti wina safexuridan momdevnoze gadasvlis dros; 

 𝑖 − safexuris (stadiis) rigiTi nomeri; 

 𝑛 − safexurebis raodenoba erTian qselSi. 

 𝑀  sidide gegmaze miiReba 0,2 mm-is toli, rac 1: 500 

masStabisaTvis 10 sm-ia. rogorc (2.1.2.7) formulidan Cans, 

𝑚  sidide mocemuli 𝑖  safexurisaTvis mciredaa 

damokidebuli 𝑛-ze anu safexurebis raodenobaze, samagierod, 

mniSvnelovnadaa damokidebuli sizustis uzrunvelyofis 

koeficientze. 

 

 

2.1.3. triangulaciis proeqtis sizustis  

Sefasebis miaxloebiTi meTodi 

 

 qalaqebisa da samrewvelo obieqtebis, agreTve 

specialuri sainJinro-geodeziuri qselebis teritoriebze 

ganlagebuli punqtebis koordinatebis gansazRvris sizustes 

da saimedoobas didi moTxovnebi waeyeneba. amis gamo 

warmoiqmneba geodeziuri qselebis proeqtebis Sefasebis 

aucilebloba.  

 proeqtis sizustis Sefasebis mizani ki aris 

gamovavlinoT qselis calkeuli elementebis miRebis 

mosalodneli sizuste, gansakuTrebiT susti geometriuli 

kavSirebis mqone adgilebSi.  
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 proeqtebis Sefasebis meTodebi sxvadasxvaa da ZiriTadad 

damokidebulia qselis geometriul maxasiaTeblebze. Tu 

geodeziuri safuZvlis daproeqteba xdeba, rogorc 

Tavisufali qselis an gamosavali monacemebis umniSvnelo 

raodenobiT, maSin ganazomTa Sedegebis gawonasworebisaTvis 

yvelaze xSirad korelatebis meTods iyeneben, xolo 

proeqtis SefasebisTvis – woniT funqciebs.  

 proeqtis sizustis Sesafaseblad garda zusti 

meTodebisa, arsebobs miaxloebiTi meTodebi, romelsac Cven 

axla ganvixilavT.  

 triangulaciis meTodiT sainJinro-geodeziuri qselebis 

ganviTarebisas yvelaze tipuria samkuTxedebis jaWvi, 

geodeziuri oTxkuTxedebi, centraluri sistemebi damatebiTi 

diagonalebiT, samkuTxedebSi punqtebis Casma da am 

figurebisagan Sedgenili sxvadasxva konfiguracia. 

 qvemoT ganvixilavT samkuTxedebisgan Sedgenili qselis 

proeqtis sizustis Sefasebis miaxloebiT meTods. 

 gawonasworebuli elementebis funqciis saSualo 

kvadratuli Secdomis (skS) sidide gamoiTvleba formuliT 

                       𝑚𝐹 = 𝜇 
1

𝑃𝐹
 ,              (2.1.3.1) 

sadac, 𝜇 aris erTeuli wonis skS; 

      𝑃𝐹 − funqciis wona. 

sawyisi monacemebis Secdomis gaTvaliswinebiT sruli 

Secdoma tolia 

                    𝑚 =  𝑚gam.
2 + 𝑚𝐹

2 .            (2.1.3.2) 

 𝐸𝐹damakavSirebeli gverdis skS gamoiTvleba miaxloebiTi 

formulebiT, romlebic damyarebulia am gverdis gansazRvris 

im wonebis Sejamebaze, romelic 𝑏1  da 𝑏2  sabaziso 

gverdebidan I da II marSrutebiTaa gansazRvruli (nax.2.1.3.1). 
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 aRvniSnoT 𝑆  gverdis skS I rigiT miRebuli – 𝑚𝑠1
-iT, 

xolo II rigiT miRebuli – 𝑚𝑠2
-iT. Sesabamisi wonebi iqneba: 

 
nax. 2.1.3.1. 

𝑃1 =
𝜇2

𝑚𝑆1

   2 ,         𝑃2 =
𝜇2

𝑚𝑆2

   2   . 

 𝑆  gverdis saSualo sigrZisaTvis wona gamoiTvleba 

formuliT 

                            𝑃 = 𝑃1 + 𝑃2 = 𝜇2
𝑚𝑆1

   2  +  𝑚𝑆2

   2

𝑚𝑆1

   2  ∙   𝑚𝑆2

   2    .                 (2.1.3.3) 

     gansasazRvreli 𝑆 gverdis skS ki toli iqneba 

                                    𝑚𝑆
2 =

𝜇2

𝑃
=
𝑚𝑆1

   2  ∙  𝑚𝑆2

   2

𝑚𝑆1  
   2 +  𝑚𝑆2

   2   .                       (2.1.3.4) 

 𝑚𝑆1
 da 𝑚𝑆2

 skS gamoiTvleba formulebiT, romlebSic 

gverdis logariTmebis Secdomebi Sedis 

    𝑚𝑙𝑔𝑠
2 =

2

3
𝑚𝛽

2    𝛿𝐴
2 + 𝛿𝐵

2 + 𝛿𝐴 ∙ 𝛿𝐵 =
2

3

𝑛

1

𝑚𝛽
2   𝑅

𝑛

1

 ,      (3.1.3.5) 

 sadac, 𝑚𝑙𝑔𝑠 aris 𝑠 gverdis logariTmis Secdomaa; 

          𝑚𝛽 – kuTxis gazomvis skS; 

 𝛿𝐴  da 𝛿𝐵  – damakavSirebeli 𝐴  da 𝐵  kuTxeebis 1′′ -iT 

Secvlisas maTi sinusebis logariTmebis cvlilebebia 

logariTmis me-6 niSanSi da ganisazRvreba cxrilebidan an 

formuliT 

𝛿𝐴 =
𝑀 ∙ 106

𝜌′′
∙ 𝑐𝑡𝑔𝐴 =

0,434 ∙ 106

0,21 ∙ 106
∙ 𝑐𝑡𝑔𝐴 ≈ 2,1𝑐𝑡𝑔𝐴 . 
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 roca gawonasworeba xdeba mimarTulebebiT, maSin 

𝑚𝛽 = 𝑚mim 2 . bazisis gverdebis Secdomebis gaTvaliswinebiT 

gveqneba  

                               
𝑚𝑙𝑔𝑠1

2 = 𝑚𝑙𝑔𝑏1

2 +  
2

3
𝑚𝛽  

2  𝑅𝑘1  ,

𝑚𝑙𝑔𝑠2

2 = 𝑚𝑙𝑔𝑏2

2 +
2

3
𝑚𝛽

2  𝑅 𝑛
𝑘  .

                    (2.1.3.6)

 sadac 𝑘  aris 𝑏1  bazisidan 𝑆  gverdamde samkuTxedebis 

raodenoba;  

          𝑛 − qselSi samkuTxedebis ricxvi. 

 gverdis fardobiT Secdomasa da imave gverdis 

logariTmSi Secdomas Soris Semdegi saxis damokidebulebaa 

                                              
𝑚𝑠

𝑆
=

𝑚𝑙𝑔𝑠

𝑀 ∙ 106
   ,                               (2.1.3.7) 

sadac, 𝑀  aris neperis (aTobiTi) logariTmebis moduli da 

tolia 

𝑀 = 𝑙𝑔𝑒 = 0,434294 , 

sadac, 𝑒 neperis ricxvia  𝑒 = 2,718282 . 

 (2.1.3.7) formulidan gvaqvs 

𝑚𝑠 =
𝑚𝑙𝑔𝑠

𝑀 ∙ 106
∙ 𝑆  . 

Tu 𝑚𝑠1
-sa da 𝑚𝑠2

-s gamovsaxavT gverdis logariTmis 

SecdomebiT, gveqneba 

𝑚𝑆1
=

𝑚𝑙𝑔𝑠1

𝑀 ∙  106
∙ 𝑆        da       𝑚𝑆2

=
𝑚𝑙𝑔𝑠2

𝑀 ∙  106
∙ 𝑆   . 

 𝑚𝑆1
 da 𝑚𝑆2

 mniSvnelobebs Tu Sevitans (2.1.3.4) 

formulaSi, miviRebT  

                           𝑚𝑆 =
𝑆

𝑀 ∙  106
 
𝑚𝑙𝑔𝑠1

∙  𝑚𝑙𝑔𝑠2

 𝑚𝑙𝑔𝑠1

2 + 𝑚𝑙𝑔𝑠2

2

    .                 (2.1.3.8) 

 imave gverdis direqciuli kuTxisaTvis msgavsi 

msjelobiT gveqneba: 

                                          𝑚𝛼
2 =

𝑚𝛼1
   2  ∙   𝑚𝛼2

   2 

𝑚𝛼1
   2 +  𝑚𝛼2

   2
   ,                          (2.1.3.9) 
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sadac, 𝑚𝛼  aris 𝑆  gverdis direqciuli kuTxis Secdomis 

sidide; 

 𝑚𝛼1
 da  𝑚𝛼2

 – imave gverdis Sesabamisad 𝑏1  da 𝑏2 

bazisebidan gansazRvruli direqciuli kuTxeebis Secdomebis 

sidideebi da tolia 

        𝑚𝛼1
    2 =

2

3
𝑚𝛽

2𝐾  da  𝑚𝛼2
    2 =

2

3
𝑚𝛽

2(𝑛 − 𝐾) .   (2.1.3.10)

 bazisebis direqciuli kuTxeebis Secdomebis 

gaTvaliswinebiT, gveqneba 

                                 
𝑚𝛼1

    2 = 𝑚𝛼𝑏1

      2 +
2

3
𝑚𝛽

2𝐾  ,

𝑚𝛼2
    2 = 𝑚𝛼𝑏2

      2 +
2

3
𝑚𝛽

2 𝑛 − 𝐾  .
                 (2.1.3.11)

 (2.1.3.10) formulis mniSvnelobebis CasmiT (2.1.3.9) 

formulaSi, miviRebT 

           𝑚𝛼
    2 =

2

3
𝑚𝛽

2 𝐾(𝑛 − 𝐾)

𝑛
  . 

  𝐸𝐹 = 𝑆  gverdis bolo punqtis ganivi Secdoma 

(saorientiro xazis mimarT) toli iqneba  

                                                     𝑚𝑞 =
𝑚𝛼

𝜌
∙ 𝑆  .                           (2.1.3.12) 

 (2.1.3.8) da (2.1.3.12) formulebis gamoyenebiT 𝐸  da 

 𝐹 punqtebis urTierTmdebareobis Secdomas angariSoben 

formuliT                   

                           𝑚2 = 𝑚𝑠
2 + 𝑚𝑞

2 .                                (2.1.3.13)                        

 centraluri sistemis daproeqtebisas, romelSic erTi 

bazisia, sizustis angariSi SeiZleba imave formulebiT, 

Tumca am dros mxedvelobaSi unda miviRoT, rom 𝑚𝑙𝑔𝑏1
=

𝑚𝑙𝑔𝑏2
= 𝑚𝑙𝑔𝑏  da  𝑚𝑎𝑏1

= 𝑚𝑎𝑏2
= 𝑚𝑎𝑏 . 

 kuTxuri ganazomebis saWiro sizustis gasagebad iyeneben 

(2.1.3.1) formulas 

𝑚𝐹 = 𝜇 
1

𝑃𝐹
  . 
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Tu 𝜇-s arCevisas, mas miviRebT 𝑚𝛽 -s tolad, gveqneba:  

𝑃𝛽 =
𝜇2

𝑚𝛽
2 = 1,         e.i.          𝑚𝛽 = 𝜇  . 

maSin imave (2.1.3.1) formulidan 

                                                   𝑚𝛽 =
𝑚𝐹

 
1
𝑃𝐹

     .                            2.1.3.14  

 amrigad, qselis mniSvnelovani elementis skS winaswar 

dadgenis Semdeg SeiZleba gamovTvaloT triangulaciaSi 

kuTxeebis gazomvis aucilebeli sizuste. sabaziso gverdis 

gazomvis sizuste Seva funqciis wonis Sebrunebul sidideSi 

– 
1

𝑃𝐹
 -Si. amitom kuTxeebis gazomvis sizuste ganisazRvreba 

sabaziso gverdebis gazomvis mocemuli sizustis dros. 

 

 

2.1.4. triangulaciis qselSi punqtebis  

Casmis proeqtis sizustis Sefasebis  

miaxloebiTi meTodi 

 

 triangulaciis arsebuli qselis gaxSirebisas punqtebis 

Casmis xerxiT, ganazomTa gawonasworebisaTvis ufro 

mizanSewoniladaa miCneuli parametruli meTodi, xolo 

proeqtis sizustis Sesafaseblad iyeneben woniTi 

koeficientebis xerxs. magram punqtebis Casmis proeqtis 

sizustis Sesafaseblad zusti meTodis garda, rig 

SemTxvevebSi SeiZleba gamoyenebul iqnes gamartivebuli 

xerxi anu miaxloebiTi meTodi, romlis meTodikasac qvemoT 

ganvixilavT.  

 magaliTisaTvis, aviRoT triangulaciis qselSi ori 

punqtis Casmis proeqtis sizustis Sefaseba, romlis sqemac 

mocemulia naxazze (nax.2.1.4.1), romelzec naCvenebia 
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gazomili gverdis sigrZeebi da mimarTulebebis direqciuli 

kuTxeebi. 

 Casasmeli punqtis abscisis gansazRvris wonad 

TiToeuli mimarTulebisaTvis, triangulaciis punqtidan 

Casasmeli punqtisken, miviRoT 𝑎2  sidide, xolo ordinatis 

gansazRvris wonad _ 𝑏2 sidide. 

 𝑎 da 𝑏 sidideebi gamoiTvleba Semdegi TanamimdevrobiT: 

 
nax. 2.1.4.1 

                                           
 𝑎 = − 

𝑝𝑠𝑖𝑛𝑎

𝑆
  ,

 𝑏 = + 
𝑝𝑐𝑜𝑠𝑎

𝑆
  .
                                (2.1.4.1) 

 arsebobs cxrilebi, romlebSic (𝑎)  da (𝑏)  sidideebi 

gamoTvlilia 𝑠 = 1 km mniSvnelobisaTvis, xolo ganzomileba 

mocemulia decimetrebiT. 

 cxrilebidan an (2.1.4.1) formulebidan gansazRvruli 

(𝑎) da (𝑏) sidideebiT ki gamoiTvleba 𝑎 da 𝑏 sidideebi   

                                                
𝑎 =  

 𝑎 

𝑆 km
 ,

𝑏 =  
 𝑏 

𝑆 km
 .
 
 
 

 
 

                                     (2.1.4.2) 
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 proeqtis sizustis Sefaseba xdeba TandaTanobiTi 

miaxloebis xerxiT. 

 pirvel miaxloebaSi Sesafasebeli qselis yvela punqti 

miiReba, rogorc myari punqtebi koordinatebSi nulovani 

SecdomebiT. Casasmeli punqtis koordinatebSi mosalodneli 

Secdomebi TiToeuli mimarTulebis mixedviT gamoiTvleba 

formulebiT  

                                                
𝑚𝑥𝑖

2 =  
𝑚𝛽

2

𝑎𝑖
2   ,

𝑚𝑦𝑖
2 =

𝑚𝛽
2

𝑏𝑖
2   .

 
 
 

 
 

                                  (2.1.4.3)  

 jamuri mosalodneli Secdomebi Casasmel punqtSi 

Semavali yvela mimarTulebis gaTvaliswinebiT gamoiTvleba 

formulebiT 

                                              
 𝑀𝑥

2 =
𝑚𝛽2

2 𝑎2
 ,

 𝑀𝑦
2 =

𝑚𝛽2

2 𝑏2
 .
                                 (2.1.4.4) 

 mniSvnelSi koeficient 2-s iReben punqtebze ormxrivi 

dakvirvebebisas, roca mimarTulebebze gazomvebi xdeba 

rogorc gamosaval, ise gansasazRvrel anu Casasmel 

punqtebze. 

 meore da Semdgom miaxloebebSi iTvaliswineben pirvel 

da wina miaxloebaSi miRebul punqtebis koordinatebis 

gamoTvlil Secdomebs, risTvisac angariSoben 𝐴  da 𝐵 

koeficientebs 

                                                   
𝐴2 =

𝑚𝛽
2

𝑚𝑥𝑖
   2

  ,

𝐵2 =
𝑚𝛽

2

𝑚𝑦𝑖
   2

  .
 
 
 

 
 

                               (2.1.4.5) 
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 gamoTvlebi Sewydeba maSin, roca bolo miaxloebisas 

gamoTvlili punqtebis koordinatebis mosalodneli 

Secdomebi umniSvnelod gansxvavdeba wina miaxloebis imave 

sidideebisagan. 

 sabolood gamoiTvleba Casasmeli punqtebis mdebareobis 

Secdomebi 

                                      
𝑀1 =  𝑚𝑥1

   2 + 𝑚𝑦1
   2  ,

𝑀2 =  𝑚𝑥2
   2 + 𝑚𝑦2

   2  .

  

 
 

 

                          (2.1.4.6) 

 rogorc analizi aCvenebs, miaxloebiTi Sefasebis 

Sedegebi mniSvnelovnad ar gansxvavdeba zusti Sefasebis 

Sedegebisagan. 

 

 

2.1.5. poligonometriuli qselis  

proeqtis sizustis Sefasebis  

miaxloebiTi meTodi 

 

 boloebiT myar punqtebze mibmuli poligonometriuli 

svlis daproeqtebisas, aucilebelia ganvsazRvroT svlis Sua 

wertilis mdebareobis Secdoma yvela pirobisaTvis 

gawonasworebis Semdeg. 

 cnobilia, rom svlis susti adgilis Secdoma tolia  

𝑚s =
1

2
 𝑀  , 

sadac, 𝑀 aris svlis bolo punqtis mdebareobaSi Secdoma 

sawyisi punqtis mimarT direqciuli kuTxeebis pirobiT 

gawonasworebis Semdeg da ganisazRvreba formuliT 

                                      𝑀2 =  𝑚𝑆
2 +  𝐷0,𝑖

2  
𝑚𝛽

2

𝜌2
  ,                       (2.1.5.1) 
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sadac, 𝑚𝑆 aris gverdis gazomvis skS; 

      𝑚𝛽 – kuTxis gazomvis skS; 

      𝐷𝑜,𝑖  – svlis TiToeuli punqtidan manZili svlis 

simZimis centramde. 

roca manZilebi izomeba kidulad, maSin gveqneba 

                             𝑀2 = 𝜇2 𝑆 + 𝜆2𝐿2 +  𝐷𝑜,𝑖
2  

𝑚𝛽
2

𝜌2
  ,               (2.1.5.2) 

sadac, 𝜇  da  𝜆  – xazovani gazomvebisas SemTxveviTi da 

sistematuri Secdomebis gavlenis koeficientebia; 

 [𝑆] svlis perimetria; 

 𝐿 Camketi svlis sigrZea.  

 (2.1.5.1)  da (2.1.5.2)  formulebi farTod gamoiyeneba 

sizustis miaxloebiTi gamoTvlebisas. gamokvlevebis 

Tanaxmad, svlis sust adgilad yovelTvis ar warmogvidgeba 

misi Sua nawili, gansakuTrebiT texili svlebis dros. 

Tumca xazovani gazomvebisas sistematuri Secdomebis da 

sawyisi monacemebis Secdomebis gamo, svlis Sua punqtebi 

yvelaze naklebi sizustiT ganisazRvreba. 

 poligonometriuli qselebis proeqtis sizustis 

Sefasebis erT-erTi umartivesi meTodia TandaTanobiTi 

miaxloebis xerxi, romlis arsi SemdegSi mdgomareobs: 

 pirveli miaxloebiT, svlebis sistema, romlebic Tavs 

iyrian TiToeul sakvanZo punqtSi (I da II) (nax.2.1.5.1), 

ganixileba, rogorc damoukidebeli sistema, romelic 

eyrdnoba im punqtebs, romelTa mdebareoba jerjerobiT 

uSecdomod iTvleba. 
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 gamoiTvleba sakvanZo punqtSi 

Semaval TiToeul svlaze am punqtis 

mdebareobis skS. 

 magaliTad, I sakvanZo 

punqtisTvis gveqneba 𝑀𝑧1
,  𝑀𝑧2

 da 

𝑀𝑧3
 svlebis Secdomebi, xolo II 

sakvanZo punqtisaTvis – 𝑀𝑧3
, 𝑀𝑧4

 da 

𝑀𝑧5
. I sakvanZo punqtis mdebareobis 

gansazRvris wonebi svlebis mixedviT 

tolia 

                                        nax. 2.1.5.1 

   𝑃𝑧1
′ =

𝐶

𝑀𝑧1
  2

;        𝑃𝑧2
′ =

𝐶

𝑀𝑧2
  2

;         𝑃𝑧3
′ =

𝐶

𝑀𝑧3
  2

   . 

 I sakvanZo punqtis mdebareobis gansazRvris skS pirveli 

miaxloebiT gamoiTvleba formuliT 

                         𝑀𝐼
2 1 =

𝐶

𝑃𝐼
,          𝑃𝐼 = 𝑃𝑧1

′ + 𝑃𝑧2
′ + 𝑃𝑧3

′  .             (2.1.5.3) 

analogiurad, II sakvanZo punqtisaTvis gveqneba 

                      𝑀𝐼𝐼
2  1 =

𝐶

𝑃𝐼𝐼
,         𝑃𝐼𝐼 = 𝑃𝑧3

′ + 𝑃𝑧4
′ + 𝑃𝑧5

′   .             (2.1.5.4) 

yvela am formulaSi 𝐶 nebismierad SerCeuli ricxvia. 

 meore miaxloebisas I da II sakvanZo punqtebSi sawyisi 

monacemebis Secdomebi iqneba ara nulis toli, aramed 

miiReba im sidideebis tolad, romlebic gamoTvlilia 

(2.1.5.3) da (2.1.5.4) formulebiT. amasTan, wonebis 

gansazRvrisaTvis gveqneba Semdegi damokidebulebebi: 

   𝑃𝑧1
′′ = 𝑃𝑧1

′ =
𝐶

𝑀𝑧1
  2

;        𝑃𝑧2
′′ = 𝑃𝑧2

′ =
𝐶

𝑀𝑧2
  2

 ;       𝑃𝑧3
′′ =

𝐶

𝑀𝑧3
  2 + (𝑀𝐼𝐼

2 )1

   . 

analogiurad, II sakvanZo punqtisaTvis, gveqneba: 

𝑃𝑧3
′′ =

𝐶

𝑀𝑧3
  2 + (𝑀𝐼

2)1

 ;      𝑃𝑧4
′′ = 𝑃𝑧4

′ =
𝐶

𝑀𝑧4
  2

;         𝑃𝑧5
′′ = 𝑃𝑧5

′ =
𝐶

𝑀𝑧5
  2

   . 



40 
 

 mesame miaxloebisas, sawyisi monacemebis Secdomebad 

Rebuloben I da II sakvanZo punqtebis meore miaxloebaSi 

miRebul Secdomebs da a.S. gamoTvlebi grZeldeba manam, sanam 

bolo or miaxloebaSi ar miviRebT praqtikulad erTnair 

Sedegebs. 

 

 

2.1.6. kuTxeebisa da manZilebis gazomvis 

Taviseburebani poligonometriaSi 

 

 qalaqebisa da samrewvelo nagebobaTa teritoriebze 

dasaproeqtebel poligonometriis qselebSi kuTxeebis da 

manZilebis gazomvisas adgili aqvs Taviseburebebs, romelTac 

SeuZliaT mniSvnelovani gavlena iqonion punqtebis 

koordinatebis gansazRvris mosalodnel sizusteze. am 

Taviseburebebs SeiZleba mivakuTvnoT dabrkolebani qalaqis 

pirobebSi punqtebis centrebis adgilmdebareobis da 

poligonometriis gverdebis sigrZeebis SerCevisas, 

Senobebisgan gamowveuli gverdiTi refraqcia, transportis 

moZraobisgan da samrewvelo danadgarebis muSaobisagan 

gamowveuli instrumentebis da samizneebis aramdgradoba da 

sxva. 

 mokle gverdebi gvaiZulebs, rac SeiZleba zustad 

daicentros instrumenti. dacentrvis Secdomis saSualo 

sidide 0,5-0,7 mm-ze meti ar unda iyos. gverdiTi 

refraqciis gavlenis Sesasusteblad mzeris sxivi Senobidan 

aranakleb 1 m-ze unda gadiodes. poligonometriuli svlis 

gverdebi unda ganvalagoT Senobebidan Crdilis mxares da 

gazomvebi vawarmooT Rrublian amindSi. 

 zog SemTxvevaSi kuTxeebis gazomva SeiZleba axlad 

warmoqmnili dabrkolebis gamo mogvixdes damatebiTi punqtis 
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CasmiT da damatebiTi kuTxeebis da manZilebis gazomviT – 

aracentruli gziT. 

 poligonometriuli qselis daproeqtebisas mxedvelobaSi 

unda miviRoT, rom tolgverdebian gaWimul 

poligonometriul svlaSi, svlis gverdis direqciuli 

kuTxis gansazRvris Secdoma, gamosavali direqciuli 

kuTxeebis da koordinatebis pirobebiT gawonasworebisas, 

yvela gverdisaTvis SeiZleba CavTvaloT erTnairi. igi 

ganisazRvreba formuliT     

                                      𝑀𝛼 = 𝑀𝛽 
𝑛3 − 4𝑛

16(𝑛2 − 1)
   ,                      (2.1.6.1) 

sadac, 𝑚𝛽 aris kuTxis gazomvis skS; 

      𝑛 – svlis gverdebis raodenoba. 

rodesac 𝑛 = 15,   𝑀𝛼 sidide axlos aris 𝑀𝛽 -Tan (𝑚𝛼 ≈ 𝑚𝛽). 

Tu  𝑛 = 10,      𝑀𝛼 ≈ 0,8𝑚𝛽 ,  xolo rodesac 𝑛 = 20,     𝑀𝛼 ≈

1,1𝑚𝛽 . 

 zemoT aRniSnuli pirobebis mqone poligonometriuli 

svlisaTvis misi Sua wertilis mosalodneli ganivi Zvra 

ganisazRvreba formuliT 

                           𝑀𝑢 =
𝑚𝛽

𝜌
 𝑆 

 𝑛2 − 1 (𝑛2 + 3)

192𝑛
   ,                 (2.1.6.2) 

sadac, 𝑆 gverdis sigrZea. 

 Tu miviRebT, rom 𝑆 = 206 , 𝑛 = 10 , ganivi Zvra 𝑀𝑢 ≈

2,4𝑚𝛽 , rodesac 𝑛 = 15 , 𝑀𝑢 ≈ 4,2𝑚𝛽 , xolo rodesac  𝑛 =

20,  𝑀𝑢 ≈ 6,4𝑚𝛽 . 

 direqciuli kuTxis gadacema poligonometriuli svlis 

Suaze, mcire gavlenas axdens ganivi Zvris Semcirebaze. 

 poligonometriis svlebSi kuTxeebis gazomvis sizusteze 

gavlenas axdens, ZiriTadad Semdegi faqtorebi: 

– instrumentuli Secdomebi; 
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– Secdoma reduqciisaTvis; 

– dacentrvis Secdoma; 

– uSualod gazomvis Secdoma; 

– garemo pirobebiT gamowveuli Secdoma; 

– kuTxeebis aracentruli gziT gazomvisas damatebiTi 

ganazomebiT gamowveuli Secdoma. 

 rac Seexeba poligonometriaSi manZilebis gazomvis 

meTodebs, uSualod sazomi xelsawyoebis gamoyenebis garda, 

bolo wlebSi farTo gavrceleba pova manZilmzomebma 

(SuqmanZilmzomebi, radiomanZilmzomebi, eleqtronuli 

gamzomi xelsawyoebi) da manZilebis iribad gazomvis 

meTodebma, kerZod, moklebazisianma paralaqsurma xerxma. 

amaTgan, yvelaze farTo gavrceleba moipova 𝐼𝐼 – 𝑎 , 𝐼𝐼 – 𝑏 , 

𝐼𝐼𝐼 − 𝑎 tipebis da gaswvriv-moklebazisianma xerxma, romelTa 

arss qvemoT ganvmartavT. 

 𝐼𝐼 − 𝑎  tipis paralaqsuri rgoli gamosaxulia (2.1.6.1) 

naxazze, saidanac gasazomi 𝐴𝐵 = 𝑆  gamoiTvleba formuliT 

                                  𝑆 =
𝑏

2
 𝑐𝑡𝑔

𝜑

2
 
sin⁡(𝛾 + 𝛽)

𝑠𝑖𝑛𝛽
    .                       (2.1.6.3) 

 
nax. 2.1.6.1. 

(2.1.6.3) formulis mixedviT 𝑆 gverdis sigrZis gazomvis skS 

iqneba 

             
𝑚𝑆

𝑠
 

2

=  
𝑚𝑏

𝑏
 

2

+  
𝑙

𝑏
 

2

 
𝑚𝜑

𝜌
 

2

+  
𝑠

𝑙
 

2

 
𝑚𝛽

𝜌
 

2

  .       (2.1.6.4) 

Tu aRvniSnavT:  
𝑙

𝑏
=  𝐾1;    

𝑠

𝑙
= 𝐾2 , maSin (2.1.6.4) formula 

miiRebs saxes 
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𝑚𝑠

𝑠
 

2

=  
𝑚𝑏

𝑏
 

2

+ 𝐾1
2  
𝑚𝜑

𝜌
 

2

+ 𝐾2
2  
𝑚𝛽

𝜌
 

2

   .           (2.1.6.5) 

 paralaqsuri rgolis saukeTeso formad miRebulia, 

roca 𝐾1 = 𝐾2 = 𝐾 . amave dros, Tu miviRebT, rom 𝑚𝜑 = 𝑚𝛽 , 

maSin gveqneba 

                           
𝑚𝑠

𝑠
 

2

=  
𝑚𝑏

𝑏
 

2

+ 2𝐾2  
𝑚𝛽

𝜌
 

2

 .                       (2.1.6.6) 

 rogorc praqtika aCvenebs, 𝐼𝐼 –  𝑎 tipis rgoli SeiZleba 

gamoyenebul iqnes 1-li Tanrigis poligonometriaSi 200 m-

mde xolo me-2 Tanrigis poligonometriaSi 300 m-mde 

manZilebis gasazomad. 

 saerTod, miRebulia, rom rac metia 𝜑  paralaqsuri 

kuTxe da 𝐾  koeficienti, miT metia gverdis gansazRvris 

sizuste. amave dros 𝐾 = 10  metad gazrda gazomvebisTvis 

araxelsayrel pirobebs qmnis. 

 gverdis gazomvis sizustes aumjobesebs III – 𝑎  tipis 

paralaqsuri rgolis gamoyeneba, romelic mocemulia (2.1.6.2) 

naxazze 

 
nax. 2.1.6.2 

 Tu aseT rgolSi 𝛾1  da 𝛾2  kuTxeebi 900-isgan 1′ -ze 

metad ar gansxvavdeba, maSin 𝐴𝐵 = 𝑆  svlis gverdis sigrZe 

gamoiTvleba formuliT 

                              𝑠 =
𝑏

2
 𝑐𝑡𝑔 

𝜑

2
  𝑐𝑡𝑔𝛽1 + 𝑐𝑡𝑔𝛽2   .                   (2.1.6.7) 

 gverdis sigrZis fardobiTi skS gamoiTvleba formuliT 

              
𝑚𝑆

𝑠
 

2

=  
𝑚𝑏

𝑏
 

2

+ 𝐾1
2  
𝑚𝜑

𝜌
 

2

+
1

8
𝐾2

2  
𝑚𝛽

𝜌
 

2

  .          (2.1.6.8) 
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Tu 𝐾1 = 𝐾2 = 𝐾 da 𝑚𝜑 = 𝑚𝛽 , maSin formula miiRebs martiv 

saxes 

                                  
𝑚𝑆

𝑠
 

2

=  
𝑚𝑏

𝑏
 

2

+
9

8
𝐾2  

𝑚𝜑

𝜌
 

2

 .               (2.1.6.9) 

 𝐼𝐼𝐼 − 𝑎  tipis rgols iyeneben 1-li Tanrigis 

poligonometriis qselSi manZilebis 400 m-mde gazomvebis 

dros. 

 paralaqsuri rgolis wveros Secileba 𝐴𝐵 

gaswvrivobidan ar unda aRematebodes    0,1 m-s. 

 paralaqsuri xerxiT manZilebis gazomvis dros 

gamoyenebas poulobs agreTve 𝐼𝐼 –  𝑏  tipis rgoli, romelic 

(2.1.6.3) naxazzea gamosaxuli 

 
nax. 2.1.6.3 

 Tu aseT rgolSi 𝛾 kuTxe 900-isgan ar gansxvavdeba 1′ -

ze metad, maSin 𝐴𝐵 = 𝑆 gamoiTvleba formuliT 

                           𝑠 =
𝑏

2
 𝑐𝑡𝑔

𝜑1

2
+ 𝑐𝑡𝑔

𝜑2

2
  𝑐𝑡𝑔𝛽 .                    (2.1.6.10) 

 misi sizuste ki gamoiTvleba formuliT 

              
𝑚𝑠

𝑠
 

2

=  
𝑚𝑏

𝑏
 

2

+
1

8
𝐾1

2  
𝑚𝜑

𝜌
 

2

+ 𝐾2
2  
𝑚𝛽

𝜌
 

2

 .         (2.1.6.11) 

am formulis gamartiveba (𝐾1 = 𝐾2 = 𝐾  da 𝑚𝜑 = 𝑚𝛽) 

gvaZlevs (2.1.6.9) formulas, e.i. am tipis rgolis 

saSualebiT SeiZleba gaizomos 400 m-mde manZilebi 1-li 

Tanrigis poligonometriaSi. 
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 bolo dros manZilebis gazomvebisas gamoyeneba pova 

gaswvriv moklebazisianma xerxma, romelic 2.1.6.4 naxazzea 

naCvenebi. 

 
nax. 2.1.6.4 

𝐴𝐵 = 𝑆  manZils yofen 50  an 60  m-ian monakveTebad, 

romelTagan TiToeuls zomaven martivi paralaqsuli xerxiT. 

𝑆 =  𝐴𝐵 manZili gamoiTvleba monakveTebis SejamebiT 

𝑆 = 𝑆1 + 𝑆2 + 𝑆3 + 𝑆4 + 𝑆5 + 𝑆6  . 

TiToeuli monakveTis 𝑆𝑖 sigrZe gamoiTvleba formuliT 

                                              𝑆𝑖 =
𝑏

2
𝑐𝑡𝑔

𝜑𝑖

2
  ,                                (2.1.6.12) 

xolo misi sizuste gamoiTvleba formuliT 

                              
𝑚𝑠𝑖

𝑆𝑖
 

2

=  
𝑚𝑏

𝑏
 

2

+  
𝑠𝑖
𝑏
 

2

 
𝑚𝜑

𝜌
 

2

  .             (2.1.6.13) 

 𝐴𝐵 = 𝑆 mTliani sigrZis gazomvis Secdoma ganisazRvreba 

formuliT 

                                             𝑚𝑠 = 𝑚𝑠𝑖 𝑛  ,                                   (2.1.6.14)   

sadac, 𝑛 – monakveTebis raodenobaa. 

 gaswvriv moklebazisiani xerxi xasiaTdeba rigi 

upiratesobiT:  

- manZilis dayofa mokle monakveTebad zrdis 

paralaqsuri kuTxis sidides da Sesabamisad zrdis 

TiToeuli monakveTis gazomvis fardobiT sizustes; 

- mokle manZilebze izrdeba damiznebis sizuste; 

- radganac monakveTebis gazomvis SemTxveviTi Secdomebi 

grovdeba monakveTebis raodenobidan kvadratuli 

fesvis proporciulad, amitom mTeli gverdis sigrZis 
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fardobiTi Secdoma iqneba meti, vidre TiToeuli 

monakveTis fardobiTi Secdomaa, magram ara uSualo 

raodenobis proporciulad. 

 

 

2.1.7. xazovan-kuTxuri qselebi 

 

 SuqmanZilmzomebisa da manZilebis maRali sizustiT 

gazomvis eleqtronuli meTodebis praqtikaSi farTod 

danergvam, ganapiroba bolo wlebSi xazovan-kuTxuri 

qselebis xSiri gamoyeneba. maTi Sedareba sxva tipis 

qselebTan saSualebas gvaZlevs davadginoT, rom qseli, 

romelSic gvaqvs rogorc xazovani, ise kuTxuri gazomvebi, 

SedarebiT ufro myaria, amave dros misi forma SeiZleba 

mniSvnelovnad gansxvavdebodes tipuri formebisagan. 

 xazovan-kuTxuri qselebis sizustis gaangariSebisas 

mizanSewonilia ganvasxvavoT ori SemTxveva: 

- qseli konstruirebulia ise, rom gansasazRvravi 

elementi SeiZleba miRebul iqnes gazomili kuTxeebis 

an gazomili gverdebis sigrZeebis gamoyenebiT; 

- qseli konstruirebulia ise, rom gansasazRvravi 

elementi SeiZleba gamoTvlil iqnes rogorc xazovani, 

ise kuTxuri ganazomebis erTdroulad gamoyenebis 

safuZvelze. 

 pirvel SemTxvevaSi, xazovan-kuTxuri qselebis sizustis 

angariSi arsebiTad martivdeba. magaliTad, Tu romelime 

elementis wona xazovani gazomvebis gamoyenebiT miRebuli, 

aris – 𝑃x , xolo imave elementis wona kuTxuri gazomvebis 

safuZvelze miRebuli –   𝑃k , maSin elementis sruli wona 

miiReba am calkeuli wonebis SejamebiT 

                                              𝑃
x. _k.

= 𝑃
x.

+ 𝑃
k.
  ,                                   (2.1.7.1) 
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xolo imave elementis skS iqneba  

                                       𝑚x.-k.
2 =

𝑚x
2 ∙  𝑚k

2

𝑚x
2 + 𝑚k

2
  .                                (2.1.7.2) 

 meore SemTxvevaSi, sizustis winaswari angariSi ufro 

rTulia da gamoiTvleba gawonasworebuli funqciis skS-is 

gamosaTvleli saerTo formulebiT. 

 xazovan-kuTxuri qselis agebis erT-erTi magaliTia e.w. 

zubrickis udiagonalebo oTkuTxedebisagan Sedgenili qseli. 

romlis erTi oTxkuTxedi 2.1.7.1 

naxazzea gamosaxuli. 

 aseTi qselis Sefasebis 

meTodis arsi isaa, rom Tu 

𝐴𝐵𝐶𝐷 oTxkuTxedSi gazomilia 

yvela kuTxe da 𝑎 da 𝑏 mosazRvre 

gverdebi, danarCeni ori gverdis (𝑐 

da 𝑑 ) sigrZe SeiZleba gamoTvlil 

iqnes gazomili sidideebis 

gamoyenebiT                               nax. 2.1.7.1. 

 

𝐶 = 𝐷𝐸 + 𝐸𝐶 .       𝐷𝐸 =
𝑎 𝑠𝑖𝑛𝐴

𝑠𝑖𝑛𝐷
  ,        𝐸𝐶 =  

𝑏 𝑠𝑖𝑛(𝐶 + 𝐷)

𝑠𝑖𝑛𝐷
  , 

                            𝐶 =
𝑎 𝑠𝑖𝑛𝐴 + 𝑏 𝑠𝑖𝑛(𝐶 + 𝐷)

𝑠𝑖𝑛𝐷
 .                           (2.1.7.3) 

analogiurad, ganisazRvreba 𝑑 manZili 

𝑑 = 𝐴𝐹 + 𝐹𝐷 .       𝐴𝐹 =
𝑏 𝑠𝑖𝑛𝐶

𝑠𝑖𝑛𝐷
 ,        𝐹𝐷 =

𝑎 𝑠𝑖𝑛⁡(𝐴 + 𝐷)

𝑠𝑖𝑛𝐷
 , 

                            𝑑 =
𝑏𝑠𝑖𝑛𝐶 + 𝑎𝑠𝑖𝑛(𝐴 + 𝐷)

𝑠𝑖𝑛𝐷
  .                            (2.1.7.4) 

 miviRoT, oTkuTxedSi kuTxeebis gazomvis cdomilebebi 

erTmaneTis tolad, 

𝑚𝐴 = 𝑚𝐵 = 𝑚𝐶 = 𝑚𝐷 = 𝑚𝛽  . 
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 miRebuli Sedegebis sizuste SevafasoT imis 

gaTvaliswinebiT, rom figuraSi warmoiqmneba erTi pirobiTi 

gantoleba 

 𝑉𝐴 +  𝑉𝐵 +  𝑉𝐶 +  𝑉𝐷 + 𝑊𝛽 = 0 , 

sadac 

𝑊𝛽 = 𝐴 + 𝐵 + 𝐶 + 𝐷 − 3600  . 

 𝑐  da 𝑑  gverdebis skS gawonasworebuli kuTxeebis 

mixedviT, marTkuTxedTan miaxloebul oTxkuTxedSi, 

romelsac ufro xSirad iyeneben praqtikaSi, toli iqneba: 

                                            
𝑚𝐶

2 = 𝑚𝑎
2 + 𝑏2

𝑚𝛽
2

𝜌2
 ,

𝑚𝑑
2 = 𝑚𝑏

2 + 𝑎2
𝑚𝛽

2

𝜌2
 .
 
 
 

 
 

                          2.1.7.5  

 oTxkuTxedebisagan Semdgar mwkrivSi (nax.2.1.7.2), 

romelic gawonasworebulia figurebis pirobebiT da masSi 

gazomilia 𝑎  da 𝑏  (an 𝑑 ) gverdebi, bolo 𝐶𝑛  gverdis 

gansazRvris skS tolia  

                               𝑚𝐶𝑛
2 = 𝑚𝑎

2 +  𝑆2

𝑛

1

 
𝑚𝛽

2

 𝜌2
  ,                    (2.1.7.6) 

 sadac, 𝑆  aris 𝑏  (an 𝑑) gazomili gverdis sigrZe; 

          𝑛 – oTxkuTxedebis raodenoba qselSi. 

 
nax. 2.1.7.2  

 kvadratebTan miaxloebuli oTxkuTxedebisaTvis, bolo 

gverdis fardobiTi cdomileba toli iqneba  

                                  
𝑚𝐶𝑛

𝐶𝑛
 

2

=  
𝑚𝑎

𝑎
 

2

+ 𝑛  
𝑚𝛽

𝜌
 

2

 .                   (2.1.7.7) 
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 oTxkuTxedebis mwkrivis or gamosaval gverds Soris 

gawonasworebisas, Sualedi gverdebis Secdoma gamoiTvleba 

cnobili formuliT 

                                        𝑚𝐶
2 =

𝑚𝑛1
   2 ∙  𝑚𝑛2

    2

𝑚𝑛1
   2 +  𝑚𝑛2

   2
   ,                              (2.1.7.8) 

sadac, 𝑛1  da   𝑛2  – gamosavali gverdebidan Sesafasebel 

gverdamde oTkuTxedebis raodenobaa. 

 udiagonalo geodeziurma oTxkuTxedebma farTo 

gamoyeneba poves dasaxlebul da tyian adgilebSi geodeziuri 

safuZvlis ganviTarebis dros. 

 maRali sizustis xazovan-kuTxur qselebSi sizustis 

gazrdisaTvis zomaven yvela kuTxes da gverds. 

 

 

2.1.8. trilateraciis qselebi 

 

 sainJinro nagebobaTa geodeziuri momsaxurebisas zogjer 

kuTxeebis gazomvebisas did siZneleebs vawydebiT, rac 

SeiZleba samSeneblo dabrkolebebiT iyos gamowveuli. am 

SemTxvevaSi Cndeba trilateraciis qselebis gamoyenebis 

aucilebloba. saerTod, qalaqis farglebSi maRlivi da 

preciziuli nagebobebis geodeziuri uzrunvelyofisaTvis 

farTo gamoyeneba pova mikrotrilateraciam. 

 trilateraciis qselSi sizustis angariSs safuZvlad 

udevs 𝐴  kuTxis 𝑚𝐴  Secdomas da samkuTxedis gverdebis 

𝑚𝑎 , 𝑚𝑏 , 𝑚𝑐  Secdomebs Soris kavSiri. es kavSiri, rodesac 

𝑚𝑎 = 𝑚𝑏 = 𝑚𝑐 = 𝑚𝑠   dgindeba formuliT 

                                 𝑚𝐴 = 𝑚𝑆 
1

𝑃𝐴
= 𝑚𝑆 [𝑓𝑓]  .                         (2.1.8.1) 

𝐴𝐵𝐶  samkuTxedidan (nax.2.1.8.1) kosinusebis Teoremis 

Tanaxmad, gveqneba 
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              𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐 cos 𝐴 .            (2.1.8.2) 

aqedan, 𝐴 kuTxis gamosaTvlelad 

gvaqvs  

𝐴 = 𝐹 = 𝑎𝑟𝑐 𝑐𝑜𝑠
𝑏2 + 𝑐2 − 𝑎2

2𝑏𝑐
  . 

 𝐴 -s gamosaxulebis gazomili 

gverdebiT diferencirebiT, 

miviRebT woniTi funqciis 𝑓𝑖   

koeficientebs:                            

                            

𝑓1 =
𝜕𝐴

𝜕𝑎
= 𝜌

𝑎

𝑏𝑐 𝑠𝑖𝑛𝐴
= 𝜌

𝑎

2∆
  ,

𝑓2 =
𝜕𝐴

𝜕𝑏
= −𝜌

𝑎𝑐𝑜𝑠𝐶

2∆
  ,          

𝑓3 =
𝜕𝐴

𝜕𝑐
= −𝜌

𝑎𝑐𝑜𝑠𝐵

2∆
  ,          

 
 

 
 

                       (2.1.8.3) 

sadac ∆ _ samkuTxedis farTobia  ∆=
𝑏𝑐  𝑠𝑖𝑛𝐴

2
=

𝑎2𝑠𝑖𝑛𝐵  𝑠𝑖𝑛𝐶

2𝑠𝑖𝑛𝐴
 . Tu 

(2.1.8.3) mniSvnelobebs SevitanT (2.1.8.1) formulaSi, miviRebT 

           𝑚𝐴 = 𝜌
𝑚𝑠

𝑎
 
sin⁡(𝐵 + 𝐶)

𝑠𝑖𝑛𝐵 𝑠𝑖𝑛𝐶
 1 + 𝑐𝑜𝑠2𝐵 + 𝑐𝑜𝑠2𝐶   .         (2.1.8.4) 

 aqedan gamomdinareobs, rom im kuTxis cdomileba, 

romelic gamoTvlilia samkuTxedSi Tanabarzustad gazomili 

gverdebis meSveobiT pirdapirproporciulia mopirdapire 

gverdis fardobiTi cdomilebisa da damokidebulia 

𝐾  mamravlis sidideze  

𝐾 =
sin⁡(𝐵 + 𝐶)

𝑠𝑖𝑛𝐵 𝑠𝑖𝑛𝐶
 1 + 𝑐𝑜𝑠2𝐵 + 𝑐𝑜𝑠2𝐶   . 

 Tu  
𝑚𝑎

𝑎
=

𝑚𝑏

𝑏
=

𝑚𝑐

𝑐
 , maSin (2.1.8.4) formulis nacvlad 

gvaqvs 

                          𝑚𝐴 = 𝜌
𝑚𝑠

𝑎
 

2(𝛿𝐵
2 + 𝛿𝑐2 + 𝛿𝐵𝛿𝐶)

𝑀 ∙  106
    ,                 (2.1.8.5) 

nax. 2.1.8.1 
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 sadac, 𝛿𝐵  da 𝛿𝐶  𝐵  da 𝐶 kuTxeebis sinusebis 

logariTmebis cvlilebebia (me-6 niSanSi) kuTxis 1′′  

cvlilebisas. 

 (2.1.8.4) da (2.1.8.5) formulebis analizi gviCvenebs, rom 

trilateraciis qselSi meti sizustiT ganisazRvreba iribi 

kuTxeebi. amave dros, gverdebis fardobiTi cdomilebebis 

tolobisas samkuTxedSi gverdebis sxvadasxva sigrZeebis 

dros, imisaTvis, rom kuTxeebis da gverdebis gazomvis 

sizusteebi iyos Tanabarzomieri, samkuTxedSi kuTxeebi unda 

gaizomos sxvadasxva sizustiT, rac praqtikulad ar 

SeiZleba CaiTvalos gamarTlebulad. 

 kuTxeebis gamoTvlis aratolzustoba sxvadasxva sigrZis 

gverdebis mqone samkuTxedSi, gawonasworebisas SeiZleboda 

gagveTvaliswinebina wonebis meSveobiT, magram samkuTxedSi 

sami gverdis gazomva ar gvaZlevs Tavisufal wevrs da, 

amdenad, saimedo wonis da, rogorc Sedegi, gazomil 

kuTxeebSi saimedo Sesworebebis misaRebad, 

arawarmomadgenlobiTia. 

 zemoT naTqvam mosazrebas mivyavarT daskvnamde, rom 

aratolgverda samkuTxedSi ar aris mizanSewonili samive 

gverdis gazomva. sakmarisia gaizomos mxolod erTi _ blagvi 

kuTxis pirdapir mdebare gverdi da kuTxeebi. Tanac gverdis 

gazomvis sizuste Tanabarzomieri unda iyos kuTxeebis 

gazomvis sizustisa. 

 tolgverda trilateraciis samkuTxedSi punqtebis 

koordinatebis gansazRvris sizustis asamaRleblad 

mizanSewonilia samive kuTxisa da samive gverdis gazomva, 

amasTan, unda davicvaT gverdebisa da kuTxeebis gazomvis 

Tanabarzomiereba.  
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 mikrotrilateraciis qsels Cveulebriv ageben swori 

formis figurebisagan: samkuTxedebisagan, oTxkuTxedebisagan, 

centraluri sistemebisagan. 

 2.1.8.2 naxazze gamosaxulia trilateraciis yvelaze 

metad gavrcelebuli sqemebi 

 
nax. 2.1.8.2 

 es sqemebia: a) samkuTxedebis sistema; b) da g) 

centraluri sistemebi. yvela am figuraSi warmoiqmneba TiTo 

pirobiTi gantoleba. 

 trilateraciis gawonasworebisas qselis elementebis 

sizuste garkveuli gagebiT izrdeba misi formis mixedviT ≈ 

15-20%-iT. 

 

 

2.1.9. geodeziuri samSeneblo bade 

 

  samoqalaqo da samrewvelo nagebobaTa kompleqsis 

mSeneblobisas dakvalviTi samuSaoebisaTvis, agreTve 

SesrulebiTi agegmvebisaTvis geodeziuri safuZvlis erT-

erTi racionaluri saxe _ geodeziuri samSeneblo badea. igi 

aris sayrdeni punqtebisagan Sedgenili koordinatTa sistema, 

sadac punqtebi kvadratebisa da marTkuTxedebis wveroebSia 

ganlagebuli. 

 samSeneblo bade gankuTvnilia nagebobaTa ZiriTadi 

RerZebis naturaSi gadasatanad. imavdroulad, igi 
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SesrulebiTi agegmvebisaTvis safuZvelia rogorc 

mSeneblobis dros, ise misi damTavrebis Semdeg. samSeneblo 

badis punqtebi erTdroulad sasimaRlo safuZvelic aris 

samSeneblo moedanze. 

 samSeneblo bade, sizustis mixedviT unda 

akmayofilebdes Semdeg moTxovnebs: 

- samSeneblo badis mezobeli punqtebis 

urTierTmdebareobis fardobiTi cdomileba ar unda 

aRematebodes 1: 10000; 

- samSeneblo badis marTi kuTxeebi unda agebul iqnas 

20′′  sizustiT; 

- mTavari safuZvlis mimarT punqtebis 

urTierTmdebareobis Secdoma yvelaze sust adgilze 

ar unda aRematebodes 0,2 mm 1: 500 masStabSi, e.i. 10 

sm-s. 

 samSeneblo badis Seqmnis teqnologia Semdegi 

etapebisagan Sedgeba: 

 gamosaval mimarTulebaTa daproeqteba da naturaSi 

gadatana. ZiriTadi moTxovna, romelic badis orientirebas 

waeyeneba aris badis koordinatTa RerZebis zusti 

paraleluroba nagebobaTa ZiriTadi RerZebis mimarT. 

daproeqtebisas cdiloben, rom badis punqtebi ar moxvdes 

samSeneblo samuSaoebis zonaSi da ar ganadgurdes. badis 

orientirebisas, gamosavali mimarTulebisaTvis iyeneben 

samSeneblo moednis farglebSi ganlagebul geodeziur 

punqtebs. samSeneblo badis da gamosavali punqtebis 

koordinatebiT, Sebrunebuli geodeziuri amocanebiT 

gamoTvlian naturaSi gadasatanad aucilebel dakvalviT 

elementebs. 

 badis detaluri dakvalva. gamosavali punqtebis 

naturaSi gadatanis Semdeg iwyeben adgilze kvadratuli an 
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marTkuTxa badis agebas gverdebis mocemuli sigrZeebiT da 

punqtebis adgilze damagrebas. 

 samSeneblo badis dakvalvis ramdenime xerxi arsebobs, 

yvelaze metad gavrcelebulia ori: RerZuli da 

reducirebis xerxi. 

 RerZuli xerxis arsi aseTia: eyrdnobian adgilze 

damagrebul gamosaval mimarTulebas da ageben or 

urTierTmarTob RerZs 𝐴𝐵-sa da 𝐶𝐷-s (nax.2.1.9.1). 

 miRebul mimarTulebebze centridan komparirebuli 

bafTiT an manZilmzomiT gadazomaven badis gverdebis tol 

monakveTebs. am dros iTvaliswineben yvela Sesworebas. 

RerZebis bolo 𝑎, 𝑐, 𝑒, 𝑔  wertilebSi ageben marT kuTxeebs 

da agrZeleben dakvalvas perimetris gaswvriv. am xerxis 

gamoyenebisas Secdomebi grovdeba, romlis Semcireba 

SesaZlebelia badis punqtebis gadaweviT. amrigad, miviRebT 

oTx poligons, romelTa perimetris gaswvriv Casvamen mudmiv 

niSnebs, Seasruleben maTze 1-li Tanrigis poligonometriul 

svlas, gaawonasworeben da miiReben poligonis sazRvrebze 

ganlagebuli punqtebis koordinatebs. poligonebis Siga 

punqtebis koordinatebs Rebuloben me-2 Tanrigis 

poligonometriuli svliT an gaswvrivebze gadakveTebiT. 

 
nax. 2.1.9.1 

 RerZul xerxs iyeneben maSin, rodesac samSeneblo 

moedani ar aris didi, an didi sizuste ar aris saWiro. 
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 reducirebis xerxi gamoiyeneba didi teritoriis 

momcvel samSeneblo moednebze. igi uzrunvelyofs 

samSeneblo badis elementebis ufro didi sizustiT 

gansazRvras. misi arsi aseTia: naturaSi jer gadaaqvT bade 

Teodolituri svlis sizustiT da punqtebs amagreben 

droebiTi niSnebiT; Semdeg qmnian poligonometriul svlebs, 

romlebSic gazomvebis Catarebis Sedegad gansazRvraven yvela 

punqtis koordinatebs. miRebul koordinatebs adareben 

saproeqtos da gansazRvraven reduqciis elementebs, 

romelTa sidideebzec gadaanacvleben droebiT niSnian 

punqtebs. reducirebis Semdeg punqtebs amagreben myarad, 

rkinabetonis niSnebiT. poligonometriuli svlis garda am 

dros iyeneben mikrotriangulaciis, mikrotrilateraciis, 

udiagonalebo oTxkuTxedebisa da sxva meTodebs. 

 samSeneblo badis daproeqteba. samSeneblo badis 

sizustisadmi moTxovnebi ganpirobebulia: 

- nagebobis daniSnulebis, zomebis, teqnologiur xazebs 

Soris kavSirebisa da sxvaTa mixedviT dakvalviTi 

samuSaoebis sizustisadmi moTxovnebiT; 

- dakvalviTi samuSaoebisaTvis samSeneblo badis 

punqtebis gamoyenebis rigiT. 

 samSeneblo badeebs punqtebis gamoyenebis xasiaTis 

mixedviT yofen or (𝐴 da 𝐵) tipad. 

 
nax. 2.1.9.2 

 𝑨   tipis bade aigeba im angariSiT, rom nagebobis 𝑃 da 𝑄 

wertilebi (nax.2.1.9.2) damoukideblad ganisazRvros badis I 
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da II punqtebidan. am SemTxvevaSi 𝑃𝑄  sigrZis gansazRvris 

Secdoma Semdegi Secdomebisagan Sedgeba 

                𝑚𝑃𝑄
2 = 𝑚𝐼−𝐼𝐼

2 + 𝑎2
𝑚𝛼

2

𝜌2
+ 𝑑2

𝑚𝛽
2

𝜌2
+ 𝑚𝑏

2 + 𝑚𝑐
2  ,         (2.1.9.1) 

sadac, 𝑚𝐼−𝐼𝐼   I da II badis punqtebis urTierTmdebareobis 

Secdomaa; 

       𝑚𝛼 da 𝑚𝛽   _ badeebis kuTxeebis gansazRvris skS; 

       𝑚𝑏  da 𝑚𝑐  _ 𝑏  da 𝑐  manZilebis gadazomvis skS 

badeebis gverdze 𝐴 da 𝐵 wertilebis fiqsirebis Secdomebis 

CaTvliT. 

 (2.1.9.1) formulidan aSkaraa, rom badis gverdebi       

2-3-jer ufro zustad unda ganisazRvron, vidre 𝑃𝑄 sigrZis 

gansazRvris sizustea. 

  𝑩  tipis bade xasiaTdeba imiT, rom misi punqtebis 

gamoyenebis dros jer daikvaleba 𝐴  wertili da 𝐴𝐵 

mimarTuleba, xolo Semdeg saWiro sizustiT gadaizomeba 

uSualod 𝑃𝑄  manZili. am dros 𝑚𝑃𝑄 = 𝑚𝑙  anu manZilis 

gadazomvis cdomilebis tolia. 𝐴  da 𝐵  tipis badeebisTvis 

damaxasiaTebeli sizusteebi mocemulia qvemoT 2.1.9.1 da 

2.1.9.2 cxrilebSi. 

 

                    𝐴 tipis bade  cxr. 2.1.9.1   

 

 

 

 

 

 

 

 

 

daSvebis saxe 
badis Tanrigi 

1 2 
𝑚𝑙

𝑙
 1 : 20000 1 : 10000 

𝑚𝛽 10′′  20′′  

𝑚𝑝 10sm 10sm 
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𝐵 tipis bade  cxr. 2.1.9.2 

 

 

 

 

 

 

 

am cxrilebSi 
𝑚 𝑙

𝑙
 aris gverdis sigrZis gazomvis fardobiTi 

Secdoma; 

 𝑚𝛽 _ badis kuTxeebis dakvalvis Secdoma; 

    𝑚𝑝  _ badis punqtis mdebareobis Secdoma mTavari 

safuZvlis punqtis mimarT. 

 badis tipi da Tanrigi SeirCeva nagebobis mixedviT. 

 𝐴  tipis samSeneblo bade, rogorc ufro zusti, 

mizanSewonilia SevqmnaT msxvili samrewvelo kompleqsis 

mSeneblobis dros. 

 𝐵 tipis bade ki mizanSewonilia avagoT iseT nagebobaTa 

dakvalvisaTvis, romlebic SeerTebuli arian teqnologiuri 

xazebiT. 

 gansakuTrebuli sizustis mqone SenobaTa da nagebobaTa 

dakvalvisaTvis samSeneblo badis individualuri 

daproeqtebaa saWiro. 

 yvelaze racionalurad badeebis agebis iseTi sqemebi 

iTvleba, romlebic punqtebis urTierTmdebareobis 

Secdomebis Tanabrad ganawilebas uzrunvelyofs. aseTi 

sqemebia: 

_ samSeneblo bade, romelSic yvela gverdi da kuTxe 

gazomilia poligonometriis meTodiT; 

daSvebis saxe 
badis Tanrigi 

3 4 
𝑚𝑙

𝑙
 1 : 5000 1 : 3000 

𝑚𝛽 20′′  30′′  

𝑚𝑝 10sm 10sm 
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_ bade, romelSic yvela gverdi da kuTxe gazomilia 

konturze, xolo Siga gverdebi da kuTxeebi gansazRvrulia 

udiagonalebo oTxkuTxedebiT; 

_ bade, romelic agebulia polaruli xerxiT zusti 

SuqmanZilmzomebis gamoyenebiT. am dros badis TiToeuli 

punqti ganisazRvreba kuTxis da manZilis gadazomviT. 

 samSeneblo bade, teritoriis mixedviT, aigeba 2-3 

safexurisagan. 

 badis Seqmnis 3-safexuriani sistemis dros pirveli 

safexuri aris triangulacia (punqtebis badis perimetrze 

CamagrebiT). meore safexurs qmnian 1 Tanrigis 

poligonometriuli svlebiT, xolo mesame safexurs _ me-2 

Tanrigis svlebiT. aseTi sistema iqmneba did teritoriaze _ 

aTeul kvadratul km-ze. 

 SedarebiT mcire farTobze samSeneblo bades qmnian or 

safexurad. 

 agebis meTodisagan damoukideblad, samSeneblo badis 

punqtebs amagreben mudmivi niSnebiT _ rkinabetonis 

monoliTebiT, Cabetonebuli relsis naWrebiT an milebiT, 

romelsac zemodan marka aqvs miduRebuli, radganac isini 

erTdroulad sasimaRlo safuZvladac gamoiyenebian. 

 samSeneblo badis punqtebze ZiriTadad awarmoeben III-IV 

klasis nivelobas. 
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2.2. sasimaRlo sainJinro-geodeziuri qselebi 

2.2.1. sasimaRlo qselebis daniSnuleba da  

moTxovnebi sizustisadmi 

 

 sasimaRlo qselebis sizuste da simWidrove qalaqebisa 

da samrewvelo moednebis teritoriebze damokidebulia 

dakvalviTi da agegmviTi samuSaoebis moTxovnil sizusteze, 

agreTve teritoriis sidideze. 

 sainJinro-geodeziuri samuSaoebi ZiriTadad emyareba 

𝐼𝐼 –  𝐼𝐼𝐼 − 𝐼𝑉  klasebis saxelmwifo sanivelo qselebze, 

romlebic viTardeba 50-500 km2 teritoriaze, III da IV kl. 

sanivelo qselebi viTardeba 10-50 km2 qalaqis teritoriaze, 

xolo IV kl. _ 1-10 km2 teritoriaze. 

 es qselebi Semdegi teqnikuri maCveneblebiT xasiaTdeba 

(cxr.2.2.1.1). 

               geometriuli niveloba         cxr. 2.2.1.1 

maCveneblebi 
nivelobis klasebi 

II III IV 

svlis maqsimaluri sigrZe, km: 

   gamosaval punqtebs Soris, 

   sakvanZo punqtebs Soris. 

maqsimaluri daSoreba mudmiv niSnebs 

Soris, km: 

   dasaxlebul teritoriaze, 

   dausaxlebel teritoriaze. 

dasaSvebi Seukvreloba poligonebSi 

da sanivelo svlebSi, mm (𝐿km-Si). 

 

40 

10 

 

 

2 

5 

5 𝐿 

 

15 

5 

 

 

0,2 

0,8 

10 𝐿 

 

4 

2 

 

 

0,2-0,5 

0,5-2,0 

20  𝐿 
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 II kl. nivelobis punqtebiT teritoria ifareba Tanabrad. 

niveloba sruldeba SeTavsebis meTodiT pirdapiri da 

Sebrunebuli mimarTulebiT. 

 II kl. gaxSirebisas III kl. punqtebiT, niveloba 

sruldeba calkeuli svlebis an poligonebis saxiT. Tu III 

kl. nivelobis qseli damoukidebeli safuZvlis saxiTaa, 

maSin is sruldeba Caketili poligonebis sistemis saxiT. 

svlebi sruldeba pirdapiri da Sebrunebuli mimarTulebiT. 

danarCen SemTxvevaSi III kl. niveloba sruldeba erTi 

mimarTulebiT.  

 IV kl. niveloba sruldeba erTi mimarTulebiT kedlis 

da gruntis reperebze. 

 dakvalviT samuSaoebs simaRleSi sizustisadmi yvelaze 

didi moTxovna waeyeneba metropolitenis mSeneblobis dros, 

agreTve didi diametris TviTdinebiTi, sakanalizacio 

koleqtorebis mSeneblobisas. 

 metropolitenis mSeneblobisas, gvirabebis Semxvedri 

sangrevebis zusti SexvedrisaTvis simaRleSi, mSenebare 

trasis gaswvriv qmnian specialur sasimaRlo qselebs III kl. 

nivelobis programiT. 

 sakanalizacio koleqtorebis Calagebis moTxovnili 

sizuste damokidebulia saproeqto qanobze ( 0,5‰  anu 0,5 

mMkm-ze) da sakanalizacio Webs Soris manZilebze (50, 75, 

100 m.). moTxovnili sizustis uzrunvelsayofad zogjer 

saWiroa II an III kl. niveloba. 

 hidrokvanZebis, magistraluri arxebisa da melioraciis 

sistemebis sasimaRlo uzrunvelyofisaTvis iqmneba II, III, IV 

klasis nivelobis qselebi. 

 samSeneblo moedanze yvela samuSao erTian sasimaRlo 

sistemaSi sruldeba, kerZod, mimokvlevisa da 

daproeqtebisaTvis gamoyenebul sistemaSi. 
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 sainJinro-geodeziuri specialuri sanivelo qselebis 

damaxasiaTebeli Taviseburebaa svlis sigrZeebisa da reperebs 

Soris manZilebis arsebiTi Semcireba, II-IV kl. saxelmwifo 

sanivelo qselebis meTodikis SenarCunebiT. 

 unikaluri da msxvili sainJinro nagebobebis 

mSeneblobisas montaJisTvis da deformaciebze 

dakvirvebebisaTvis qmnian specialur sayrden-sasimaRlo 

sainJinro-geodeziur qselebs lokaluri agebebis saxiT, 

romelTa sizuste yoveli calkeuli SemTxvevisaTvis 

iangariSeba obieqtisadmi wayenebuli moTxovnebis Sesabamisad. 

 

 

2.2.2. sasimaRlo qselebis sizustis  

Sefasebis principebi da nivelobis  

Taviseburebani 

 

 sasimaRlo sainJinro-geodeziuri safuZvlis agebisas 

topografiuli agegmvebisa da sainJinro nagebobaTa 

kompleqsebis dakvalvisaTvis, umravles SemTxvevaSi ar 

warmoiqmneba qselebis agebis xarisxis Sefasebis 

aucilebloba, Tu maTi Sedgenisas daculia instruqciis 

moTxovnebi calkeuli svlebis sigrZeebisa da punqtebis 

simWidrovis mimarT. 

 Teoriuli mosazrebebiT da praqtikiT mtkicdeba, rom 

pirveladi safuZvlisa da ufro maRali klasis qselis 

gaxSirebis saxiT Seqmnili IV klasis qselebi sizustis 

mixedviT srulebiT akmayofileben yvelaze msxvili masStabis 

agegmvebs kveTis simaRlis nebismieri sididis dros. 

 rac Seexeba, maRali sizustis dakvalviTi samuSaoebis da 

msxvili da unikaluri sainJinro nagebobebis deformaciebze 

dakvirvebebisaTvis agebul sasimaRlo safuZvels, niveloba 
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sruldeba instruqciis saerTo savaldebulo moTxovnebisgan 

didi gadaxrebiT ufro maRali sizusteebis 

uzrunvelsayofad. am SemTxvevebSi wamoiWreba sanivelo 

qselebis proeqtebis sizustis Sefasebis sakiTxi. calkeul 

SemTxvevebSi am dros srulebiT sakmarisia gamovTvaloT 

sakvanZo punqtebis niSnulebis mosalodneli skS, magram 

zogjer saWiro xdeba sakvanZo punqtebs Soris arsebuli 

wertilebis mosalodneli sizustis gansazRvrac. 

 rogorc wesi, sasimaRlo safuZvlis specialur qselebs 

aproeqteben erTi klasisas lokalurad SemosazRvrul 

teritoriebze. 

 trasebze sanivelo svlebis daproeqtebisas, umjobesia 

igi ganlagdes gzatkecilebisa da gruntis gzebis gaswvriv 

didi daqanebis Tavidan asacileblad. 

 qalaqis teritoriaze sanivelo trasa unda gadiodes im 

quCebze, sadac moZraoba naklebia. 

 hidrokvanZis teritoriaze sasimaRlo niSnebis qseli 

unda ganlagdes ise, rom sapasuxismgeblo nagebobebze 

niSnulebis gadacema moxdes ori reperidan da ara umetes 

sami dgomiT. 

 II kl. qselis SemadgenlobaSi unda Sediodes aranakleb 

ori myari reperebis jgufisa (TiToeul jgufSi sami 

reperiT), romlebic mdgrad adgilebSi iqneba ganlagebuli. 

aseTi jgufuri reperebis gamoyeneba SesaZlebelia nagebobaTa 

Zvrebze dakvirvebebisa da II kl. muSa reperebis 

sakontrolod. 

 davuSvaT, daproeqtebulia sanivelo qseli (nax.2.2.2.1) 𝐴 

da 𝐵 gamosavali da I, II, III, IV sakvanZo punqtebiT. Tu es 

qseli topografiuli agegmvis safuZvlad iqneba 

gamoyenebuli, maSin unda Sefasdes qselis yvelaze sust 

adgilze (mag. 𝑎 ) reperis niSnulis gansazRvris 
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mosalodneli Secdoma, agreTve 𝑎  da𝑏𝑏  reperebis simaRleSi 

urTierTmdebareobis Secdoma, romelic aucilebelia 

nivelobis Semdgomi klasis sizustis angariSisTvis. 

 Tu 𝑎  punqts SemdgomSi gamoviyenebT Senobis Zvrebze 

dakvirvebisaTvis, maSin mTavaria uzrunvelvyoT am reperis 

mdebareobis stabiluroba. gamoTvlebis gasamartiveblad, 

SesaZlebelia sakvanZo punqtebs Soris iseTi sanivelo 

svlebi gamovtovoT, romlebic naklebad moqmedeben sizustis 

gazrdaze. 

 sanivelo qselis sizustis Sefasebisas, pirvel rigSi 

vsargeblobT sqemiT da teqnikuri maxasiaTeblebiT da 

viTvliT saSualo kvadra-

tuli Secdomebis kvadra-

tebis da sakvanZo reperebs 

Soris gasazom aRmatebaTa 

wonebis sidideebs. am 

mizniT vsargeblobT form-

uliT                              nax. 2.2.2.1 

 

                                           𝑚C
2 = 𝑚C1km

2 ∙ 𝐿 km  ,                            (2.2.2.1) 

sadac, 𝑚C1km aris 1 km sanivelo svlis skS; 

      𝐿 km 𝐿 _ sanivelo svlis sigrZea km-obiT. 

gazomili aRmatebis wona gamoiTvleba formuliT 

𝑃𝑖                                                      𝑃𝑖 =
𝑐

𝑚𝑖
2     ,                                 (2.2.2.2) 

sadac, 𝑐 nebismieri ricxvia, romelic unda SeirCes ise, rom 

wonebi gamovsaxoT CvenTvis xelsayreli erTeulebiT. 

 ganvixiloT 𝑎  da 𝑏  reperebs Soris aRmatebis 

gansazRvris sizustis winaswari angariSi. 𝐴𝑎𝐵  da 𝐴𝑏𝐵  

svlebs saerTo kavSiri ar aqvT. amitom SeiZleba CavTvaloT, 

rom 
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                                  𝑚𝑎𝑏(0)

2 = 𝑚𝐴𝑎(0)

2 + 𝑚𝐴𝑏(0)

2   ,                          (2.2.2.3) 

sadac, 𝑎𝑏, 𝐴𝑎, 𝐴𝑏  _ sawyisi da bolo asoebis jufdebiT 

gamosaxuli sanivelo svlaa; 

  (0) indeqsi svlis aRniSvnis qvemoT _ mianiSnebs rom am 

svlis skS gamoTvlilia saSualo Sewonilis principiT. 

magaliTad, 𝐴𝑎 svlisTvis gveqneba 

𝑚𝐴𝑎(0)

2 =
𝐶

𝑃𝐴𝑎(0)

 ,             𝑃𝐴𝑎(0)
= 𝑃𝐴𝑎 + 𝑃𝐵𝑎   . 

𝑃𝐴𝑎 =
𝐶

𝑚𝐴𝑎
   2  , 𝑃𝐵𝑎 =

𝐶

𝑚𝐵𝑎
   2  , 𝑃𝐴𝑎 0 =

𝐶

𝑚𝐴𝑎
   2 +

𝐶

𝑚𝐵𝑎
   2 =

𝐶 𝑚𝐴𝑎
   2 + 𝑚𝐵𝑎

   2 

𝑚𝐴𝑎  
    2 ∙  𝑚𝐵𝑎

    2    . 

(2.2.2.2) formulis Tanaxmad gveqneba 

                                     𝑚𝐴𝑎 0 
    2 =

𝑚𝐴𝑎  
   2 ∙  𝑚𝐵𝑎

   2

𝑚𝐴𝑎  
   2 +   𝑚𝐵𝑎

   2   .                          2.2.2.4  

 nebismieri svlisaTvis SeiZleba gamoviyenoT aRwerili 

principi, rogorc saSualo Sewonili wonis, ise skS 

kvadratis saangariSod. am dros mxedvelobaSi unda miviRoT 

svlebis konfiguracia da gamovTiSoT zedmeti svlebi. 

magaliTad, 𝑚𝐴𝑏(0)
 Secdomis gamoTvlisas mizanSewonilia 

gavamartivoT qseli yvelaze Sori II-IV svlis gamoTiSviT. 

Tu II-IV svlis aRmatebis winaswari gamoTvla gvinda, maSin 

unda gamovtovoT 𝐴-I da 𝐵-III svlebi da a.S. 

 𝑕𝐼𝐼−𝐼𝑉  aRmatebis Secdomis gansazRvrisaTvis SegviZlia 

visargebloT cnobili miaxloebuli formuliT, romelic 

kavSirs amyarebs gawonasworebul da gazomil sidideebs 

Soris. 

                                               𝑚gaw = 𝑚gaz 
𝑛−𝑟

𝑛
  ,                          (2.2.2.5)                             

sadac, 𝑛 aris gazomil aRmatebaTa raodenoba; 

      𝑟 _ pirobiT gantolebaTa ricxvi. 

(2.2.2.5) formula aRmatebaTa Secdomebs gvaZlevs 10-15% 

metobiT.  
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 sasimaRlo safuZvlis punqtebs Caamagreben niSnebiT, 

romlebic Semdeg ZiriTad moTxovnebs unda akmayofilebdes: 

_ uzrunvelyofdes niSnis samuSao nawilis stabilurobas 

gansazRvruli drois ganmavlobaSi; 

_ hqondes iseTi konstruqcia, romelic uzrunvelyofs 

niSnis xangrZlivad Senaxvas; 

_ konstruqcia iyos dasamzadeblad da Casamagreblad 

martivi. 

 qalaqis teritoriaze sanivelo niSnebi magrdeba 

kapitaluri Senobebisa da nagebobebis kedlebSi. markebi 

magrdeba miwidan 1,5-1,7 m simaRleze, xolo reperebi _ 0,3-

0,6 m. simaRleze. 

 araa rekomendebuli kedlis niSnebis Camagreba 

rkinigzasTan mdebare Senobebis kedlebSi, agreTve ori niSnis 

Camagreba erTi Senobis kedelSi. 

 gruntis reperebi Camagrdeba kapitaluri Senobidan 

moSorebiT da kldovan qanebSi. 

 Zalze efeqturia niSnebis Camagreba ximinjebis saxiT. 

isini uzrunvelyofen punqtis sasimaRlo mdebareobis 

saimedoobas, martivia da ekonomiuri. 

 didi sainJinro nagebobebis Zvrebze dakvirvebebisaTvis 

Caamagreben fundamentur reperebs. 

 vertikaluri refraqciis mavne gavlenisagan dasacavad 

umjobesia niveloba CavataroT Rrublian dReebSi an RamiT. 

 sainJinro nagebobaTa mSeneblobis da eqspluataciis 

dros saWiroa zusti nivelobis Catareba, romlis ZiriTadi 

meTodebia: 

_ geometriuli nivelobis meTodi mokle samizne sxiviT, 

romelsac iyeneben sapasuxismgeblo nagebobebis saZirkvlebisa 

da samSeneblo konstruqciebis jdomebze dakvirvebebis dros; 
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_ zusti hidrostatikuri nivelobis meTodi anaTvlebis 

eleqtruli fiqsaciiT; 

_ mikronivelobis gamoyenebaze damyarebuli meTodebi. 

 maRali sizustis nivelobis misaRwevad mimarTaven rig 

RonisZiebebs: 

_ nivelobisaTvis saWiro xelsawyosa da instrumentis 

gulmodgined SerCeva; 

_ mikrometris Tavis danayofebis safasuris gulmodgined 

gansazRvra kompensaciur nivelirebSi 

(𝑁𝑖 007, 𝑁𝑖 002, 𝐷𝑁𝐴 03); 

_ niveliris specialuri preciziuli asawev-dasawevis 

damzadeba misi simaRlis mdovred Sesacvlelad; 

_ niveliris dacva Ria haerze muSaobisas Tbodamcavi xufiT. 

es 𝑖 kuTxis stabilizaciis saSualebas iZleva. 

 sainJinro-geodeziuri samuSaoebis rTuli reliefis 

pirobebSi warmoebisas geometriul nivelobas zogjer cvlis 

maRali sizustis trigonometriuli niveloba mokle samizne 

sxiviT (100 m-mde) da maRali sizustis kuTxmzomi 

xelsawyoebiT. 

 samSeneblo moednebze sanivelo qselebs xSirad 

awonasworeben, rogorc Tavisufal qselebs. 

 gawonasworebuli sanivelo svlebis sizustis 

Sefasebisas sakvanZo wertilis skS mizanSewonilia 

gamovTvaloT formuliT 

                                                   𝑚𝐻 = 𝜇  
𝐶

𝑃𝐻
   ,                              (2.2.2.6)          

sadac 𝜇 aris erTeuli wonis skS; 

 𝑃𝐻  _ sakvanZo wertilis wona (masSi Semavali svlebis 

wonebis jami). 

𝑃𝐻  sidide gamosaval da 𝐾  punqtebs Soris gamoiTvleba 

formuliT 
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                      𝑃𝐻 =
𝑛

𝐾(𝑛−𝐾)
      an       𝑃𝐻 =

𝐿

𝐿𝐾(𝐿−𝐿𝑘)
 ,                (2.2.2.7) 

      sadac, 𝑛 aris yvela svlaSi sadgurebis raodenoba; 

      𝐾  _ gamosavalidan 𝐾  punqtamde sadgurebis 

raodenoba; 

      𝐿 _ svlebis saerTo sigrZe, km; 

      𝐿𝐾 _ gamosavalidan 𝐾 punqtamde svlebis sigrZe, km. 

 

 

2.2.3. sasimaRlo qselis ganazomTa sizustis 

Sefaseba poligonebis xerxiT 

 sanivelo svlebis proeqtis sizustis Sefaseba 

poligonebis xerxiT xdeba uSualod qselis samuSao sqemaze 

(nax.2.2.3.1). 

 
nax. 2.2.3.1 

sizustis Sefaseba xdeba Semdegi TanmimdevrobiT: 
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1. poligonebis xerxiT sanivelo svlis gawonasworebaSi 

igulisxmeba Seukvrelobebis TanmimdevrobiT 

ganawileba TiToeul poligonSi Semavali calkeuli 

seqciebis Sebrunebuli wonis proporciulad. 

praqtikulad, Seukvrelobebi nawildeba seqciis 

sigrZis an seqciaSi sadgurebis raodenobis 

proporciulad.  

2. gamoTvlebis dawyebis win samuSao sqemaze aRiniSneba: 

seqciis sigrZeebi (an sadgurebis raodenoba seqciaSi), 

romelic ewereba uSualod seqciaze wreSi. sanivelo 

qselis TiToeuli poligonis SigniT (gamuqebuli 

svetebi) CarCos Tavze ewereba poligonis nomeri, 

xolo CarCos SigniT pirveli cifri gamosaxavs am 

poligonis Seukvrelobas. poligonis gareT seqciis 

pirdapir wiTeli CarCoebis Tavze daewereba seqciis 

sigrZis wili poligonis perimetris mimarT. 

magaliTad, I poligonis sigrZea 7,0 + 3,7 + 4,5 = 15,2. 

pirveli poligonis gareT 7,0 sigrZis seqciis 

pirdapir CarCos Tavze daewereba 7,0 ∶ 15,2 = 0,46. 

CarCos SigniT svetebad Caiwereba saTanado seqciis 

Sesabamisi Sesworebebis sidideebi. 

3. Seukvrelobebis ganawileba iwyeba yvelaze didi 

Seukvrelobis mqone poligonidan. es sqemaze II 

poligonia +15 SeukvrelobiT. 

 Seukvrelobebis ganawilebis pirveli wre Sedgeba 

Semdegi etapebisagan: 

II poligonis +15  Seukvreloba mravldeba am 

poligonis TiToeuli seqciis wilobriv sigrZeze da 

iwereba Sesabamisi CarCos SigniT, magaliTad, +15 ∙

0,42 = +6     𝐵𝐶 seqciisaTvis, +15 ∙ 0,33 = +5      𝐸𝐶 

seqciisaTvis da +15 ∙ 0,25 = +4 𝐵𝐸  seqciisaTvis. es 
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Sesworebebi iwereba II poligonis gareT wiTel 

CarCoebSi. ricxvebi mrgvaldeba mTelamde. ricxvis 

niSani mocemuli poligonis Seukvrelobis niSans unda 

emTxveodes. aseTnairad xdeba Seukvrelobis ganawileba 

yvela poligonze. kontrolisaTvis ganawilebuli 

Sesworebebis jami Seukvrelobis toli unda iyos 

(+6 + 5 + 4 = +15). 

4. Semdeg gawonaswordeba mosazRvre poligoni (poligoni 

III), romelic Semdegnairad sruldeba: 

 ganisazRvreba narCeni Seukvreloba. amisaTvis 

poligonis Seukvreloba Seicvleba am poligonis 

seqciebze mezobeli poligonebidan gadmosuli 

Sesworebebis gaTvaliswinebiT. magaliTad, III 

poligonma II poligonidan miiRo +5  Sesworeba. III 

poligonSi Seukvreloba iyo −12 , e.i. narCeni 

Seukvreloba III poligonSi iqneba −12 + 5 = −7.  III 

poligonis narCen Seukvrelobas vanawilebT masSi 

Semaval svlebze imave principiT, rac wina 

SemTxvevaSi. ase mimdinareobs Seukvrelobebis 

ganawileba yvela poligonSi, riTic mTavrdeba 

pirveli wre da iwyeba gawonasworebis meore wre. 

5. gawonasworebis meore wre imiT gansxvavdeba pirveli 

wrisagan, rom poligonebis Seukvrelobebi ukve 

ganawilebulia da axali Seukvreloba miiReba im 

Sesworebebis SekrebiT, romlebic miiRo poligonebis 

seqciebma pirvel wreSi gawonasworebis Sedegad. 

 magaliTad, axali Seukvreloba II poligonSi (−4) 

miiReba 𝐶𝐸  seqciis Sesworebisa (−2) da 𝐵𝐸  seqciis 

Sesworebis (−2) SejamebiT. 

6. Semdgomi gamoTvlebi xdeba zemoT miTiTebuli 

TanmimdevrobiT. meore wris damTavrebis Semdeg 
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Seudgebian Seukvrelobebis ganawilebis mesame wres da 

a.S. gamoTvlebi damTavrdeba, rodesac seqciebze 

mosuli Sesworebebi iqneba nulis toli, rogorc es 

sqemazea naCvenebi. 

7. Seukvrelobebis ganawilebis damTavrebis Semdeg 

gamoiTvlian Sesworebebis algebrul jams TiToeul 

svetSi da miuweren qveS. 

8. periferiul seqciaze (romelic mxolod erT 

poligonSi Sedis) saboloo Sesworeba tolia 

Sesworebebis jamisa Sebrunebuli niSniT, magaliTad, 

𝐵𝐶 seqciaze (−3), 𝐶𝐷 seqciaze −(+5), da a.S. 

 es Sesworeba Caiwereba frCxilebSi poligonis 

SigniT. ori poligonis saerTo seqciaze aRmatebis 

Sesworeba tolia mezobeli poligonebisaTvis napovni 

Sesworebebis sxvaobisa. magaliTad, 𝐶𝐸  seqciisaTvis 

Sesworeba iqneba (+4) − (−3) = +7  da ewereba 

mimarTulebis marcxena mxares, xolo 𝐸𝐶 seqciisaTvis 

Sesworeba iqneba  −3 −  +4 =  −7.  asevea danarCeni 

mosazRvre seqciebisTvisac −𝐵𝐸  da 𝐸𝐵 ; 𝐷𝐸  da 𝐸𝐷 ; 

𝐴𝐸 da 𝐸𝐴;  

9. seqciebis aRmatebebis SesworebaTa jami poligonSi 

toli unda iyos poligonis Seukvrelobisa 

Sebrunebuli niSniT. 

 amiT mTavrdeba poligonebis xerxiT gawonasworeba. 
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2.2.4. sasimaRlo qselis proeqtis sizustis 

Sefaseba zusti xerxiT 

 

 sasimaRlo qselis proeqtis xarisxis zusti xerxiT, mag. 

korelatebis xerxiT Sesafaseblad, aucilebelia davweroT 

yvela pirobiTi gantoleba, romelic warmoiqmneba mocemul 

qselSi da am sistemas davumatoT qselis Sesafasebeli 

elementis (romelime sakvanZo punqtis niSnuli) woniTi 

funqciis gantoleba. normalur gantolebaTa sistemis 

amoxsniT miviRebT woniTi funqciis 𝑃𝐹 -is Sebrunebul 

sidides _ 𝜋𝐹 ,  romlis daxmarebiT ganvsazRvravT 

gawonasworebuli funqciis mosalodnel skS _ 𝑚𝐹 -s. igi 

tolia  

                     𝑚𝐹 = 𝜇C 𝜋𝐹                (2.2.4.1) 

sadac, 𝜇C aris erTeuli wonis skS. 

erTeul wonad SeiZleba miviRoT erT sadgurze aRmatebis an 

1 km sanivelo svlaze aRmatebaTa jamis Secdomis sidide. 

 korelatebis (𝐾)  normalur gantolebaTa sistemis 

Sedgenisas rekomendebulia visargebloT popovis xerxiT, rac 

niSnavs normalur gantolebaTa sistemis Sedgenas pirobiT 

gantolebaTa Sedgenis gareSe. sanivelo svlebis sqema 

warmodgenilia naxazze. 

 2.2.4.1 naxazis mixedviT Sedgenili, korelatebis 

normalur gantolebaTa sistema Semdegi saxis iqneba: 
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nax. 2.2.4.1 

 

1. + 𝜋1 + 𝜋7 + 𝜋8 + 𝜋9 + 𝜋12 + 𝜋13 𝐾1 −  𝜋12 + 𝜋13 𝐾2 − 

−𝜋8𝐾3 − 𝜋9𝐾4 +  𝜋1 + 𝜋13 𝐾5+𝑊1 = 0 ,                           

2. − 𝜋12 + 𝜋13 𝐾1 +  𝜋2 + 𝜋10 + 𝜋12 + 𝜋13 𝐾2 −                   
−𝜋10𝐾4 − 𝜋13𝐾5 + 𝑊2 = 0,        

3. −𝜋8𝐾1 +  𝜋6 + 𝜋8 + 𝜋11 𝐾3 − 𝜋11𝐾4 + 𝑊3 = 0 ,                 
4.   𝜋9𝐾1 − 𝜋10𝐾2 − 𝜋11𝐾3 +                                                           

+ 𝜋3 + 𝜋4 + 𝜋5 + 𝜋9 + 𝜋10 + 𝜋11 𝐾4 + 𝑊4 = 0,

 5. + 𝜋1 + 𝜋13 𝐾1 − 𝜋13𝐾2 +  𝜋1 + 𝜋13 𝐾5 + 𝑊5 = 0 .           
 
 
 
 

 
 
 
 

(2.2.4.2) 

 davsvaT amocana _ gamovTvaloT me-8 punqtis niSnulis 

gansazRvris wonis (𝑃𝐻8
)  Sebrunebuli sidide _ 𝜋𝐻8

. 

amisaTvis me-8 punqtisaTvis unda SevadginoT funqciis 

gantoleba, romelsac sqemis mixedviT Semdegi saxe eqneba 

                                 𝐻8 = 𝐻1756 + 𝑕1−1756 + 𝑕8−1  .                  (2.2.4.3) 

  (2.2.4.3) woniT gantolebas Semdegi woniTi 

koeficientebi Seesabameba: 

[𝜋 𝑎 𝑓] = −𝜋7,  𝜋 𝑏 𝑓 =  𝜋 𝑑 𝑓 =  𝜋 𝑒 𝑓 = 0,  𝜋 𝑐 𝑓 = −𝜋6  da 

 𝜋 𝑓 𝑓 = + 𝜋6 + 𝜋7 . 

aq 𝑎, 𝑏, 𝑐, 𝑑, 𝑒 _ Seesabameba I, II, III, IV, da V (fiqtiur) 

poligonebs. 
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 (2.2.4.2) normalur gantolebaTa sistemis amoxsniT 

gausis sqemiT gavigebT 𝜋𝐹  sidides, romlis daxmarebiTac 

ganvsazRvravT 𝑚𝐹 sidides (2.2.4.1) formuliT. 

 aRwerili xerxiT sanivelo qselis nebismieri punqtis 

niSnulis gansazRvris funqciis gantoleba SegviZlia 

SevadginoT da amiT gavigoT misi gansazRvris mosalodneli 

skS.  

 qselis proeqtis Sefaseba SeiZleba parametruli 

xerxiTac. 
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Tavi 3. topografiul-

geodeziuri mimokvlevebi 

3.1. msxvilmasStabiani sainJinro-

topografiuli agegmvebi 

3.1.1. msxvilmasStabiani gegmebis saerTo daxasiaTeba 

 

 msxvilmasStabiani ewodeba 1: 500, 1: 1000, 1: 2000,

1: 5000 masStabSi Sedgenil topografiul gegmas. 

 daniSnulebis mixedviT ansxvaveben ZiriTad 

msxvilmasStabian gegmebs instruqciebis Tanaxmad Seqmnils 

saerTo topografiuli amocanebis gadasawyvetad da 

specializebuls- Seqmnils meurneobis ama Tu im dargis 

konkretuli amocanebis gadasawyvetad. specializebuli 

gegmebi iqmneba uwyebrivi instruqciebis moTxovnaTa, agreTve 

samSeneblo normebis da wesebis da sxva normatiuli 

dokumentebis Sesabamisad. 

 daniSnulebis mixedviT Sedgenil msxvilmasStabian 

gegmebSi ganasxvaveben mimokvleviT, SesrulebiT da 

sainventarizacio gegmebs. mimokvleviTi gegmebisadmi 

moTxovnebi, ZiriTadad damokidebulia dasaproeqtebeli 

sainJinro nagebobis saxeobaze. 

 msxvilmasStabiani agegmvebi teritoriisa da 

adgilobrivi pirobebis mixedviT, sruldeba taqeometriuli, 

Teodolituri, menzuluri, stereotopografiuli an 

kombinirebuli meTodebiT, zogjer ki zedapiris (moednis) 

nivelobiT. ukanasknel wlebSi didi gamoyeneba aqvs 

adgilmdebareobis cifruli modelebis (acm) gamoyenebiT 

Seqmnil gegmebs. 
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 topografiuli gegma xasiaTdeba misi Sedgenis sizustiT, 

detalurobiT da situaciisa da reliefis gamosaxvis 

sisruliT. 

 gegmis sizuste ewodeba situaciis da reliefis 

gamomsaxavi wertilis gegmuri da sasimaRlo mdebareobis 

jamur skS-s. 

 wertilebis gegmuri mdebareobis skS ganisazRvreba 

cnobili formuliT 

                             𝑚m.S =  𝑚𝑥
2 + 𝑚𝑦

2     .                            (3.1.1.1)

 Tu miviRebT, rom 𝑚𝑥 = 𝑚𝑦 = 𝑚k , maSin 𝑚m.S = 𝑚k 2 , 

sadac 𝑚k  aris wertilis koordinatis skS. dasaxlebuli 

teritoriisaTvis 𝑚k ≈ 0,2 mm. 

 saerTod, wertilis koordinatebis Secdomebi Seicavs 

gegmuri safuZvlis ganviTarebis Secdomebs, agegmviTi 

ganazomebis Secdomebsa da grafikuli agebis Secdomebs. 

 sxvadasxva meTodiT Sedgenili gegmebis sizuste 

sxvadasxvaa da meryeobs 0,3 − 0,4  mm-is farglebSi. 

instruqciis moTxovnebis Tanaxmad, sagnebisa da konturebis 

gegmaze gamosaxvisas wertilebis urTierTmdebareobaSi 

Secdomam ar unda gadaametos 0,5  mm-s, xolo mTian da tyian 

adgilebSi – gegmis masStabis 0,7   mm-s. 

 gegmis sizuste naturaSi miT ufro mcire ricxviT 

gamoisaxeba, rac ufro msxvili iqneba masStabi. Tu mocemuli 

gveqneba Secdomis dasaSvebi sidide, SegveZleba SevarCioT 

masStabi. 

 gegmis detaluroba xasiaTdeba gegmaze gamosaxuli 

figurebis msgavsebiT reliefze arsebul imave figurebTan da 

konturebTan. rac ufro msxvilia masStabi, miT metia 

gamosaxulebis detaluroba.  

 gegmis sisrule gulisxmobs daproeqtebisaTvis 

aucilebeli da miRebuli masStabisTvis gegmaze 
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gamosaxvisTvis SesaZlebeli situaciis obieqtebiT da 

reliefis elementebiT gegmis Sevsebis xarisxs. teritoriis 

dasaxlebul nawilze gegmis sisrulis moTxovna agegmvis 

masStabis SerCevisas ganmsazRvrelia. 

 gegmis masStabi ganisazRvreba mravali faqtoriT: 

saproeqto amocaniT; daproeqtebis stadiiT; situaciisa da 

reliefis sirTuliT; miwisqveSa da miwiszeda komunikaciebis 

sixSiriT da sxva faqtorebiT. 

 vinaidan, sainJinro nagebobaTa daproeqteba da mSenebloba 

xdeba stadiebad, amis gamo izrdeba moTxovna stadiidan 

stadiamde topografiuli safuZvlisadmi. yvela stadiaze 

topografiuli gegma warmoadgens mSeneblobis generaluri 

gegmis Sedgenis, misi ZiriTadi elementebis gegmaze 

ganlagebis, nagebobis teqnologiuri sqemis damuSavebis 

safuZvels. rac ufro rTulia nageboba, miT ufro msxvili 

masStabis agegmva moiTxoveba gengegmis Sesadgenad. 

 dausaxlebel teritoriaze moTxovnebi gegmis sizustis, 

detalurobis da sisrulisadmi ramdenadme naklebia 

dasaxlebuli teritoriebis Sesabamis moTxovnebTan 

SedarebiT. 

 yvelaze xSirad sainJinro-geodeziuri samuSaoebisTvis 

gegmis Semdeg masStabebs iyeneben: 

1) 1: 10000  reliefis kveTiT 𝑕 = 1 − 2  m – 

magistraluri trasebis mimarTulebis da didi 

samSeneblo moednebis adgilmdebareobis SesarCevad, 

wyalsacavebis farTobebis da moculobebis 

dasadgenad, winaswari daproeqtebisaTvis; 

2) 1: 5000  reliefis kveTiT 𝑕 = 0,5 − 1  m – 

qalaqebis da samrewvelo kompleqsebis safuZvlis 

da gengegmebis SedgenisaTvis, wrfiv nagebobaTa 
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daproeqtebisaTvis, melioraciis teqnikuri 

proeqtebis Sesadgenad; 

3) 1: 2000  reliefis kveTiT 𝑕 = 0,5 − 1  m – 

samrewvelo, hidroteqnikuri, satransporto 

nagebobaTa teqnikuri proeqtebis damuSavebisTvis, 

sainJinro qselebis daproeqtebisTvis, melioraciis 

muSa naxazebisTvis, qalaqebis ganaSenianebis da 

detaluri dagegmarebis proeqtebisTvis, wiTeli 

xazebis gatarebisTvis; 

4) 1: 1000  reliefis kveTiT  𝑕 = 0,5  m – 

dausaxlebel an mcired dasaxlebul 

teritoriebze Senobebis da nagebobebis muSa 

naxazebis Sesadgenad, qalaqis ganaSenianebis 

gengegmis Sesadgenad, miwisqveSa komunikaciebis da 

vertikaluri dagegmarebis detaluri proeqtebis 

damuSavebisTvis; 

5) 1: 500  reliefis kveTiT 𝑕 = 0,5  m – kapitaluri 

ganaSenianebis qalaqebis da samrewvelo 

teritoriebis muSa naxazebis dasamuSaveblad, 

SesrulebiTi dokumentebis Sesadgenad.  

 reliefis gamosaxvis sizuste miT ufro metia, rac 

ufro mcirea kveTis simaRle, Tumca es ukanaskneli unda 

Seesabamebodes reliefis agegmvis sizustes. gegmaze 

izohifsebis gamosaxvis sizusteze gavlenas axdens 

Secdomebis wyaroebi, romlebic SeiZleba daiyos or jgufad: 

- Secdomebis wyaroebi, romlebic umniSvnelod aris 

damokidebuli reliefis daxraze; 

- Secdomebis wyaroebi, romlebic damokidebulia 

reliefis daxraze. 

 pirveli jgufis Secdomebi met gavlenas axdens 

reliefis gamosaxvis sizusteze. 
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 instruqciis moTxovnebiT, reliefis gamosaxvis saSualo 

Secdomebi geodeziuri safuZvlis uaxlesi punqtebis mimarT, 

ar unda aRematebodes: 

- 1: 500  da 1: 1000  masStabebisaTvis 2 ÷ 60 -iT 

reliefis daxrisas 1/4 ÷ 1/3 𝑕; 

- 1: 2000  da 1: 5000  masStabebisaTvis 2 ÷ 60 -iT 

reliefis daxrisas kveTis simaRlis 1/4 ÷ 1/3 𝑕. 

 planSetebis savele kontrolisas reliefis gamosaxvis 

skS iangariSeba formuliT 

                                    𝑚𝐻 =  
[∆𝐻2]

𝑛
    ,                           (3.1.1.2) 

sadac, ∆𝐻 - sakontrolo wertilebis simaRleTa sxvaobebia 

gegmidan aRebul da nivelobiT (geometriuli an 

trigonometriuli) miRebul niSnulebs Soris; 𝑛  – 

sakontrolo wertilebis ricxvia.  

 dakvirvebebiT miRebulia 𝑚𝐻  Secdomebis Semdegi 

sidideebi: 

- 1: 500 da 1: 1000  masStabebisTvis 𝑕 = 0,5 m, 

𝑚𝐻 = 0,08 − 0,12   m; 

- 1: 2000  da 1: 5000  masStabebisTvis 𝑕 = 1,0 m, 

𝑚𝐻 = 0,18 − 0,22   m; 

- 1: 5000  masStabisTvis, roca 𝑕 = 2 m, 𝑚𝐻 = 0,3 −

0,4   m. 

 reliefis kveTa SeirCeva sainJinro nagebobis tipiT, misi 

daproeqtebisadmi moTxovnebiT, qanobebis dacvis sizustiT, 

reliefis sirTuliT. yvelaze maRali sizuste gegmas am 

TvalsazrisiT moeTxoveba melioraciuli sistemebis (rwyva, 

daSroba) daproeqtebis, TviTdinebiTi arxebis da 

hidrokvanZebis, aseve wyalSemkrebi auzebis daproeqtebis 

dros. 
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 dadgenilia, rom vake adgilebisTvis reliefis gamosaxvis 

skS  𝑚𝐻 =
1

5
𝑕 , amitom 𝑕𝑚𝑖𝑛 = 5𝑚𝐻  . amasTan 

gasaTvaliswinebelia isic, rom izohifsebs Soris manZili 

unda iyos 5 ÷ 20 mm farglebSi. 

 sainJinro topografiuli agegmvebisas Semdegi kveTis 

simaRleebia miRebuli: 

- 0,5 m – 1: 500 da 1: 1000 masStabebis dros 60 -mde 

daxrisas da 1: 2000  da 1: 5000  masStabebSi vake 

adgilebSi; 

- 1,0 m – 1: 500  da 1: 1000  mTian adgilebSi da 

1: 2000, 1: 5000 – vake adgilebSi; 

- 2,0 m – 1: 2000  da 1: 5000  masStabebSi mTian 

raionebSi. 

 

 

3.1.2. topografiul gegmaze gazomvebis  

sizuste 

 

 sxvadasxva  sainJinro amocanis Sesrulebisas gvixdeba 

topografiuli gegmidan grafikulad ganvsazRvroT or 

wertils Soris manZili, mimarTuleba, or mimarTulebas 

Soris kuTxe, aRmateba, qanobi, wertilis niSnuli, farTobi 

da sxva. gegmidan aRebuli TiToeuli es elementi xasiaTdeba 

Tavisi sizustiT. 

 manZilis gansazRvris sizuste gegmaze SegviZlia 

SevafasoT 𝐴 da 𝐵 wertilebs Soris (nax.3.1.2.1) 𝑆 manZilis 

gamoTvlis sizustiT, wertilebis gegmidan aRebuli 

grafikuli koordinatebis mixedviT, an gegmaze saxazaviT 

uSualod gazomviT. 
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nax. 3.1.2.1. 

𝑆 manZilisTvis SegviZlia davweroT 

                                     𝑆2 =  𝑥𝐵 − 𝑥𝐴 
2 +  𝑦𝐵 − 𝑦𝐴 

2               (3.1.2.1) 

 abscisis da ordinatis gegmaze gazomvis cdomilebebs 𝐴 

da 𝐵  wertilebisTvis Tu erTmaneTis tolad CavTvliT, 

miviRebT: 

𝑚𝑥𝐴 = 𝑚𝑦𝐴 = 𝑚k
𝐴
   da   𝑚𝑥𝐵 = 𝑚𝑦𝐵 = 𝑚k

𝐵
 , 

maSin, cdomilebaTa Teoriis Tanaxmad, Tu sidideebi 

arakorelirebulia (3.1.2.1) formulis 𝑚𝑥𝐴 , 𝑚𝑦𝐴  da 

𝑚𝑥𝐵 ,  𝑚𝑦𝐵  cvladebiT gadiferencialebiT da saTanado 

gamartivebiT, miviRebT 

                                            𝑚𝑆
2 = 𝑚k

𝐴

2 + 𝑚k
𝐵

2   .                       (3.1.2.2) 

 Tu mxedvelobaSi miviRebT, rom  

𝑚𝐴 = 𝑚k
𝐴
 2   da  𝑚𝐵 = 𝑚k

𝐵
 2  ,  

maSin (3.1.2.2) formulis nacvlad, gveqneba 

                                        𝑚𝑆
2 =

1

2
 𝑚𝐴

2 + 𝑚𝐵
2   .                        (3.1.2.3) 

Tu 𝐴  da 𝐵  wertilebis mdebareobis cdomilebebs miviRebT 

tolebad, e.i.  

𝑚𝐴 = 𝑚𝐵 = 𝑚m.S.  , 

maSin 

                               𝑚𝑆 = 𝑚m.S. .                                    (3.1.2.4) 

 amrigad, ori wertilis koordinatebis Tanabarzusti, 

arakorelirebuli gansazRvrisas, am koordinatebiT 

gamoTvlili manZilis skS tolia erT-erTi wertilis 

mdebareobis cdomilebisa. 
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 wertilebis koordinatebis SemTxveviTi Secdomebi 

arakorelirebulad iTvleba, Tu isini gegmaze miRebulia 

geodeziuri safuZvlis sxvadasxva punqtidan (sadguridan). 

 Tu gegmaze uSualod gavzomavT manZils, maSin misi 

sizuste ZiriTadad damokidebuli iqneba orive wertilis 

mdebareobis cdomilebaze. 

 gegmaze mimarTulebis gansazRvris sizuste SegviZlia 

SevafasoT imave meTodiT – gegmaze koordinatebis gazomviT. 

 imave (3.1.2.1) naxazze 𝐴𝐵  mimarTulebis ∝  kuTxe 

SegviZlia ganvsazRvroT formuliT 

                                       ∝= 𝑎𝑟𝑐𝑡𝑔 
𝑦𝐵 − 𝑦𝐴
𝑥𝐵 − 𝑥𝐴

  .                               (3.1.2.5) 

 mimarTulebis gansazRvris sizustis dasadgenad 

mivmarToT isev cdomilebaTa Teorias da miviRoT 

gamartivebebi 

𝑚k
𝐴

= 𝑚k
𝐵

= 𝑚k  . 

maSin direqciuli kuTxis SecdomisTvis gveqneba 

𝑚∝ =
𝑚k 2

𝑆
=
𝑚m.S.

𝑆
   . 

kuTxur ganzomilebaSi 

                                                𝑚∝
′ =

𝑚m.S.

𝑆
𝜌′  .                                  (3.1.2.6) 

 magaliTad, 𝑚m.S. = 0,3 mm, 𝑆 = 100 mm, 𝑚∝ =
0,3∙3438

100
=

10,3′  . 

 gegmaze or mimarTulebas Soris horizontaluri kuTxis 

gansazRvris sizustis angariSisas, romelic direqciuli 

kuTxeebis sxvaobiT miiReba, aucilebelia mxedvelobaSi 

miviRoT, rom es mimarTulebebi iwyeba saerTo wertilSi da, 

amrigad, maTi Secdomebi korelaciurad dakavSirebuli 

iqnebian. daaxloebiT Tanabari sigrZis gverdebis dros, 

horizontaluri kuTxis gansazRvris sizuste toli iqneba  
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                                         𝑚𝛽 =
𝑚m.S.

𝑆
 2 − 𝑐𝑜𝑠𝛽 𝜌   .                  (3.1.2.7) 

900-iani kuTxis dros 

𝑚𝛽 =
𝑚m.S.

𝑆
 𝜌  2  ,  

e.i. miviReT formula, 

romelic Seesabameba gverdebis 

direqciuli mimarTulebebis 

damoukidebel gansazRvras. 

 gegmaze aRmatebisa da 

qanobis gansazRvris sizuste  

damokidebulia gegmidan 𝐴  da 

𝐵 wertilebis niSnulebis 

gansazRvris sizusteze (nax.3.1.2.2)         nax. 3.1.2.2 

aRmateba tolia 𝑕 = 𝐻𝐵 − 𝐻𝐴, xolo qanobi 

𝑖 =
𝑕

𝑆
   . 

Tu miviRebT, rom gegmidan aRebuli niSnulebi tolia, e.i.                                      

𝑚𝐻𝐴 = 𝑚𝐻𝐵 = 𝑚𝐻   , 

maSin 

                                                𝑚𝑕 = 𝑚𝐻 2                                     (3.1.2.8) 

da 

                                               𝑚𝑖 =
𝑚𝐻 2

𝑆
    .                                 (3.1.2.9) 

magaliTad,  𝑚𝐻 = 0,1 m, 𝑆 = 30 m, 𝑚𝑕 = 0,1 2 = 0,14 m da 

𝑚𝑖 =
0,14

30
= 0,005. 

 gegmaze farTobis gazomvis sizuste damokidebulia 

konturis mobrunebis wertilebis gansazRvris sizusteze da 

gamoisaxeba formuliT 

                                      𝑚𝑃 = 𝑚m.S. 𝑃  
1 + 𝐾2

2𝐾
    ,                   (3.1.2.10) 
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sadac, 𝑚m.S. aris mobrunebis wertilebis gegmuri mdebareobis 

(an gverdis sigrZis gazomvis) skS; 

 𝑃 – gasazomi farTobis sidide; 

  𝐾 – ubnis sigrZis fardoba missave siganeze.  

 radgan  
1+𝐾2

2𝐾
 gamosaxulebas minimumi aqvs, rodesac 

𝐾 = 1 , amitom farTobi ufro zustad isazRvreba kvadratis 

SemTxvevaSi. am dros fardobiTi cdomileba tolia 
𝑚𝑃

𝑃
=
𝑚m.S.

 𝑃
  . 

magaliTad,  𝑚m.S. = 0,3   mm, 𝑃 = 2500   mm2, 
𝑚𝑃

𝑃
=

0,3

50
= 0,6%. 

 

 

 

 

 

3.1.3. msxvilmasStabiani agegmvis  

safuZveli 

 

 msxvilmasStabiani agegmvis geodeziuri safuZveli aris 

saxelmwifo geodeziuri, gaxSirebis da saagegmvo qselebi. 

instruqciis Tanaxmad, geodeziur qsels aproeqteben im 

varaudiT, rom misma sizustem uzrunvelyos misi Semdgomi 

gaxSireba yvelaze msxvili masStabiT (1: 500) 

topografiuli agegmvisaTvis, agreTve dakvalviTi 

samuSaoebis moTxovnebis dasakmayofileblad. 

 zemoT aRniSnuli qselebi aigeba 3.1.3.1 cxrilis 

Sesabamisad 
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cxr. 3.1.3.1 

topogra- 

fiuli 

agegmvis 

farTobi, 

km2 

sayrdeni qselis saxe saagegmvo safuZveli 

triangulacia, 

trilateracia, 

poligonometria 
niveloba, 

klasi 
gegmuri sasimaRlo saxelm-

wifo 

qseli, 

klasi 

gaxSirebis 

qseli, 

Tanrigi 

>200 

200-50 

50-10 

10-5 

5-2,5 

2,5-1 

 < 1 

2, 3, 4 

3, 4 

4 

4 

-  

- 

- 

1,2 

1,2 

1,2 

1,2 

1,2 

2 

- 

II, III, IV 

II, III, IV 

III, IV 

IV 

IV 

IV 

- 

Teodoli- 

turi 

svlebi, 

 

mikrotrian-

gulacia 

teqnikuri 

niveloba 

 

 sainJinro-geodeziuri agegmvisa da dakvalviTi 

samuSaoebisaTvis geodeziuri safuZvlis sizustis angariSis 

Tavisebureba isaa, rom mxedvelobaSi aucileblad unda 

miviRoT, ara marto ganazomTa fardobiTi cdomilebebi, 

aramed, upirveles yovlisa, cdomilebaTa absoluturi 

mniSvnelobebi, romelTa sidideebi SezRudulia agegmvis 

masStabiT  da dakvalvis sizustiT. 

 gegmuri qseli. dasaxlebul teritoriaze saxelmwifo 

qselis simWidrovem unda Seadginos aranakleb 1 punqti 5 km2 

farTobze. gaxSirebis punqtebis CaTvliT simWidrove izrdeba 

4 punqtamde 1 km2 farTobze. dausaxlebel teritoriaze ki 

simWidrove aRwevs – 1 punqti 1 km2-ze. geodeziuri qselebis 

daproeqtebisas cdiloben, rac SeiZleba naklebi qselebis 
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safexurebi gvqondes, rom SevamciroT safexuridan 

safexurze Secdomebis dagroveba. didsa da rTuli 

situaciis saSualo zomis moednebze aproeqteben gegmuri 

safuZvlis sam safexurs: triangulacias, poligonometrias, 

Teodolitur svlebs. qsels aproeqteben SemdgomSi misi 

dakvalviTi samuSaoebisa da SesrulebiTi agegmvebisaTvis 

maqsimalurad gamosayeneblad. 

 TiToeul safexurSi dasaSveb skS-s angariSoben 

formuliT 

   𝑚𝑖 =
𝑚0 𝐾𝑖−1

  1 + 𝐾2 + 𝐾4 + ⋯+ 𝐾2(𝑛−1)
    ,            (3.1.3.1) 

sadac, 𝑚0  aris geodeziuri safuZvlis agebis winaswar 

mocemuli sizuste; 

𝑛 – safuZvlis safexurebis raodenoba; 

𝐾  – sizustis uzrunvelyofis koeficienti da gamoiTvleba 

formuliT 

                                          𝐾 =
1

  
𝑚0

𝑚gaz
 

2

− 1

      ,                        (3.1.3.2) 

sadac, 𝑚gaz ganazomTa yvela Secdomebis jamuri gavlenaa. 

 (3.1.3.1) formuliT naangariSebi skS 3- da 4-safexuriani 

qselebis sistemebSi mocemulia (3.1.3.2) cxrilSi. 

 am cxrilis Sedgenisas 𝑚0  sidide aRebulia yvelaze 

msxvili masStabisaTvis – 1: 500 . 𝑚0 = 0,2   mm ∙ 500 =

10   sm. rogorc (3.1.3.2) cxrilidan Cans, safexurebis 

raodenobisa da 𝐾 koeficientis gazrdisas, mkveTrad izrdeba 

triangulaciis sizustisadmi moTxovnebi. 
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cxr. 3.1.3.2 

𝐾 

safuZvlis skS, sm 

samsafexuriani sqema oTxsafexuriani sqema 

triangul. poligon. 
saagegmvo 

qseli 

2kl. 

triang. 

4kl. 

triang. 
poligon. 

saagegmvo 

qseli 

 2 3,8 5,3 7,8 1,6 3,6 5,2 7,3 

2 2,2 4,4 8,8 1,1 2,2 4,3 8,7 

2,5 1,5 3,7 9,2 0,9 1,5 3,7 9,2 

3 1,0 3,1 9,4 0,4 1,1 3,2 9,5 

 

 sasimaRlo qseli. sasimaRlo safuZveli viTardeba II, III 

da IV klasebis nivelobis svlebisa da poligonebis saxiT. II 

klasis sanivelo qseli iqmneba did teritoriaze 40 km 

perimetris mqone poligonebisa da 10 km sigrZis svlebis 

saxiT sakvanZo reperebs Soris. Semdeg qseli gaxSirdeba III 

klasis svlebiT, romelTa sigrZe ar unda aRematebodes 15 

km, sakvanZo punqtebs Soris ki – 5 km-s. III klasis qseli 

gaxSirdeba IV klasis svlebiT, romelTa reperebs Soris 

manZili 400 − 500  m-ia. dausaxlebel teritoriaze – 

SesaZlebelia 1 km. IV klasis svlis sigrZe daiSveba 5 km-mde 

maRali klasis punqtebs Soris da 2-3 km sakvanZo punqtebs 

Soris.   

 saagegmvo qselis ganviTareba. saagegmvo qselis agebis 

sqema da punqtebis simWidrove damokidebulia agegmvis 

meTodze, masStabsa da reliefis xasiaTze. 

 saagegmvo safuZveli geodeziuri safuZvlis punqtebidan 

viTardeba sxvadasxva saxis gadakveTebiT, 

mikrotriangulaciis an xazovan-kuTxuri qselebis agebiT, 

Teodolituri an sxva svlebis ganviTarebiT. dausaxlebel 
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teritoriaze 1: 1000 − 1: 2000 masStabebiT agegmvebisas 

punqtebis ricxvi 1 km2-ze 12 − 16-mdea. 

 Teodolitur svlaSi gverdebis sigrZe 20 − 350  m-is 

farglebSi meryeobs. svlebis zRvruli sigrZe 1: 500 

masStabSi aris 0,8 km, 1: 1000  masStabSi – 1,2 km, 1: 2000 

masStabSi – 2 km da 1: 5000 masStabSi – 4 km. fardobiTma 

xazovanma Seukvrelobam ar unda gadaaWarbos 1/2000 . 

Seukvrelobis absoluturma sididem ar unda gadaaWarbos: 

1: 500  masStabSi – 0,1 m-s, 1: 1000  masStabSi – 0,15 m-s, 

1: 2000 da 1: 5000 masStabebSi ki 0,2-0,3 m-s. 

 mikrotriangulaciis qselis agebisas sabaziso gverdebs 

Soris dasaSvebia iyos 10-20 samkuTxedi agegmvis masStabis 

mixedviT. sabaziso gverdebi izomeba 1/5000 fardobiTi 

cdomilebiT. 

 saagegmvo safuZvlis wertilebis niSnulebis 

gansazRvrisaTvis iyeneben nivelobas: teqnikurs kveTis 

simaRliT 0,5 da 1 m da trigonometriuls reliefis kveTiT 

2 m da meti. 

 geometriuli niveloba warmoebs ormxrivi lartyebiT 

mxris sigrZiT 150 m-mde. svlis an poligonis dasaSvebi 

Seukvreloba gamoiTvleba formuliT 

                                           

𝑓𝑕zRv = 50 𝐿  ,

an                                        
𝑓𝑕zRv = 10 𝑛  ,

                      (3.1.3.3) 

sadac, 𝐿  aris svlis sigrZe, km-obiT; 

      𝑛 − svlaSi sadgurebis raodenoba; 

 saagegmvo safuZvlis ganviTarebisas, rodesac 𝑕 = 0,5 m, 

sanivelo svlis dasaSvebi sigrZe gamosaval reperebs Soris 

8 km-s Seadgens, sakvanZo punqtebs Soris ki – 4 km. rodesac 

𝑕 = 1  m, dasaSvebi sigrZeebi izrdeba 2-jer. 
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 trigonometriul nivelobas iyeneben saagegmvo safuZvlis 

punqtebis simaRleebis gansazRvrisaTvis mTagorian 

adgilebSi, rodesac 𝑕 = 2  m da mets. svlis sigrZe daiSveba  

2 km-mde. niveloba sruldeba win da ukan svlebiT. svlaSi an 

poligonSi dasaSvebi Seukvreloba iangariSeba formuliT 

                                        𝑓𝑕zRv = 0,04 𝑆saS. 𝑛 , m   ,                     (3.1.3.4) 

sadac, 𝑆saS. aris gverdis saSualo sigrZe, aseul metrobiT; 

      𝑛 − gverdebis raodenoba svlasa an poligonSi. 

 

 

3.1.4. agegmvis topografiuli meTodebi 

 

 dasaxlebuli teritoriis agegmvis meTodebi. 

dasaxlebul teritoriaze cal-calke sruldeba reliefis 

horizontaluri da vertikaluri agegmvebi 1: 500 an 1: 1000 

masStabebiT. horizontaluri agegmva Sedgeba fasadebis da 

gasasvlelebis, aseve situaciis Siga kvartaluri 

agegmvebisagan. sasimaRlo agegmva gulisxmobs kvartalebis 

teritoriisa da gasasvlelebis nivelobas. 

 qalaqebis teritoriis topografiuli agegmva sruldeba 

analogiuri meTodiT. Senobis fasadebs da situacias iReben 

svlis gverdidan marTkuTxa da polaruli koordinatebis da 

xazovani gadakveTebis meTodebiT. sasimaRlo agegmva 

sruldeba kvadratebze nivelobiT. 

 soflis dasaxlebis asagegmavad iyeneben grafo-analizur 

meTods, romlis drosac kapitaluri nagebobebis kuTxeebis 

koordinatebi ganisazRvreba analizurad, xolo situaciis 

detalebisa da adgilis reliefis gadaReba xdeba menzuliT. 

 gasasvlelis agegmva Sedgeba fasadis xazis agegmvisagan, 

Senobis konturebis gazomvisagan, kvartalis kuTxeebis 

koordinatebis gansazRvrisagan da sxv. 
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 fasadis Teodolituri agegmvisas iyeneben marTkuTxa 

koordinatebis xerxs. svlis wertilebidan fasadis 

konturebi SeiZleba aigegmos xazovani gadakveTebiT. 

 kvartalisa da Senobis kuTxeebis koordinatebis 

gansazRvrisaTvis iyeneben polaruli koordinatebis xerxs. 

 fasadis agegmvis Semdeg asruleben Sigakvartalur 

agegmvas, romelic Teodolitur svlebs eyrdnoba. agegmvis 

meTodebi da gazomvis sizuste igivea, rac fasadis 

agegmvisas. 

 grafoanalizuri meTodiT agegmvisas polaruli an 

gadakveTebis xerxiT gansazRvraven Senobisa da kvartalis 

kuTxeebis koordinatebs da Semdeg menzuliT asruleben 

gasasvlelisa da kvartalis situaciis agegmvas. 

 dasaxlebul teritoriaze reliefis agegmvas asruleben 

gasasvlelebisa da quCebis grZivi da ganivi profilebis 

Sesadgenad, agreTve teritoriis sasimaRlo gegmis misaRebad, 

rac aucilebelia vertikaluri dagegmarebis proeqtis 

dasamuSaveblad, gzebis dasaproeqteblad, miwisqveSa 

komunikaciebis, Senobebisa da nagebobebis saZirkvlebis 

daproeqtebisTvis da sxva. gegmaze Senobis konturis 

farglebSi izohifsebi gatardeba wyvetilad. mWidrod 

dasaxlebul teritoriaze 1: 5000  masStabSi izohifsebi 

SeiZleba saerTod ar gatardes da reliefis 

dasaxasiaTeblad gamoviyenoT niSnulebiani wertilebi. 

 gasasvlelebis niveloba tardeba sapiketo 

damaxasiaTebel wertilebze, agreTve ganivebze. amasTan 

erTdroulad, nivelobas asruleben miwisqveSa komunikaciebis 

gamosasvlelebze, kapitaluri Senobebis kuTxeebze, xidebis 

qvafenilebze, gvirabis Sesasvlelsa da a.S. 

 kvartalis niveloba sruldeba Sigakvartaluri 

horizontaluri agegmvis Semdeg. 
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 grafoanalizuri meTodis gamoyenebisas dasaxlebuli 

teritoriis sasimaRlo agegmva SeiZleba Sesruldes 

menzulaze horizontalur agegmvasTan erTdroulad. 

 dausaxlebeli teritoriis agegmvis meTodebi. 

dausaxlebeli teritoriis agegmvis meTodebidan cnobilia 

taqeometriuli da menzuluri agegmvis, agreTve moednis 

nivelobis meTodebi. wrfiv nagebobaTa mimokvlevisas rTuli 

reliefis mqone moednebis asagegmavad yvelaze gavrcelebuli 

meTodi taqeometriuli agegmvaa. ZiriTadad iyeneben 

taqeometr- avtomatebs, eleqtronul taqeometrebs da 

Tanamedrove kuTxmzom instrumentebs, romlebic 

erTdroulad gvaZleven wertilebs Soris horizontalur 

manZilebs da aRmatebebs. 

 saagegmvo safuZvlis wertilebis sixSire Seadgens 1: 500 

masStabSi aranakleb 10 wertilisa erT planSetze, 1: 1000 

masStabSi – aranakleb 20 wertilisa, 1: 2000  masStabSi – 

aranakleb 50 wertilisa. zRvrul Seukvrelobebs 

angariSoben – kuTxuri gazomvebisTvis  

𝑓𝛽zRv = 1′ 𝑛 + 1 , 

xolo xazovani gazomvebisTvis  

𝑓𝑆zRv =
[𝑆]

𝑇 𝑛
   , 

sadac, 𝑛 aris svlaSi gverdebis raodenoba; 

 𝑆 −  svlis perimetri da 1: 1000  masStabSi aris 300 m, 

1: 2000 masStabSi – 600 m; 

1/𝑇 −  svlis gverdis gazomvis fardobiTi cdomilebaa da 

taqeometrisTvis tolia- 1/400. 

 menzulur agegmvas asruleben dausaxlebeli teritoriis 

mcire ubnebze, umTavresad 1: 1000  da 1: 2000  masStabebiT 

agegmvisas, kveTis simaRliT 𝑕 = 0,5 m. saagegmvo qseli iqmneba 
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analizuri meTodebiT da SeiZleba gaxSirdes mcire 

menzuluri svlebiT. 

 1: 1000 masStabSi menzuluri svla daiSveba 250 m 3 

gverdiT, 1: 2000  masStabSi – 500 m 5 gverdiT, 1: 500 

masStabSi – 200 m-mde 2 gverdiT. xazovani Seukvreloba 

igivea, rac taqeometriuli agegmvisas, xolo 1/ 𝑇  tolia 

1/300 . sasimaRlo Seukvrelobas angariSoben iseve, rogorc 

teqnikur nivelobaSi. punqtebis sixSire 20-30%-iT naklebia, 

vidre taqeometriuli agegmvisas. 1: 1000  masStabSi erT 

planSetze sakmarisia 16 wertili. 

 menzuluri msxvilmasStabiani agegmvisas planSeti unda 

daicentros zustad. 1: 500  da 1: 1000  masStabebiT 

agegmvebisas dacentrvis Secdomam ar unda gadaaWarbos – 5 

sm-s, xolo 1: 2000 masStabiT – 10 sm-s. 

 gadasasvlel wertilebs menzulaze gansazRvraven 

pirdapiri da Sebrunebuli gadakveTebiT. 

 vake moednebze, rodesac reliefis gamosaxvis gazrdili 

sizustea saWiro, topografiul agegmvas asruleben moednis 

nivelobis meTodiT kvadratebze: 20 × 20 m zomebiT 1: 500 

masStabSi, 30 × 30  m – 1: 1000  masStabSi da 40 × 40 m – 

1: 2000  masStabSi. ZiriTadi kvadratis zomebi am dros 

SeiZleba iyos 200 × 200   m an 400 × 400  m. kvadratebis 

gverdebze am dros gahyavT Teodolituri da sanivelo 

svlebi, romlebic ufro maRali klasis geodeziur punqtebs 

eyrdnoba da sazRvraven kvadratebis Camagrebuli wveroebis 

koordinatebsa da niSnulebs. erTdroulad asruleben 

situaciur agegmvas polaruli da marTkuTxa koordinatebis 

an gadakveTebis xerxiT. moednis nivelobas asruleben 

SesaZleblobis mixedviT niveliris erTi dgomiT 200 × 200 m 

kvadratis centrSi. 
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 dausaxlebeli teritoriis agegmvis zemoT CamoTvlili 

meTodebis garda, bolo wlebSi intensiurad viTardeba 

horizontaluri da vertikaluri erTdrouli agegmvis 

meTodi – e.w. `total Steinis~ – gamoyenebiT, romlis didi 

upiratesobaa naklebi Sromatevadoba, agegmvis siswrafe da 

maRali sizuste.   

 

  

3.1.5. miwisqveSa komunikaciis agegmvis  

meTodebi da samuSaoTa teqnologia 

 

 samrewvelo da samoqalaqo nagebobaTa eqspluataciisas 

inventarizaciisaTvis da rekonstruqciisas teqnikuri 

amocanebis gadasawyvetad aucilebelia gvqondes miwisqveSa 

komunikaciebis zusti da sruli gegma masSi cvlilebebis 

drouli asaxviT. 

 geodeziuri gazomvebis mixedviT ZiriTadad gvaqvs sami 

saxis miwisqveSa komunikacia. esaa TviTdinebiTi da dawneviTi 

milsadenebi da sakabelo qselebi. 

 TviTdinebiTi milsadeni, romlis meSveobiTac ZiriTadad, 

gabinZurebuli wyali Caedineba gamwmend nagebobaSi, aris 

samrewvelo da sayofacxovrebo kanalizacia. igi Sedgeba 

ZiriTadad, 600  mm-mde diametris azbestcementisa da ufro 

mcire diametris keramikis milebisgan. milebis SeerTebis 

adgilebSi, trasis mosaxvevebSi, diametris Secvlis 

adgilebsa da qanobebis cvlilebis adgilebSi awyoben Webs. 

swor ubnebSi Webs Soris manZili 50 − 100  m unda iyos. 

 TviTdinebiT milsadenebs miekuTvneba agreTve 

samelioracio sadrenaJo gofrirebuli milebi. am tipis 

milsadenis mowyobisas mkacrad unda iqnes daculi qanobebi, 

romlis minimaluri sidide 200  mm diametris milisTvis 



93 
 

aris 0,005 anu 5‰, 600 − 1000 mm milebisTvis – 1-dan 3‰-

mde da 1250 mm milebisTvis – 0,5‰. 

 dawneviT milsadenSi wneviT gadaaqvT Txevadi an 

gazobrivi produqtebi. es milsadenebi ZiriTadad foladis 

milebisgan (wyalsadeni, gazsadeni da sxva) Sedgeba. bolo 

wlebSi farTo gamoyenebas poulobs polimerebisgan 

damzadebuli milebi, romlebic gamoirCeva cveTamedegobiT da 

didi mdgradobiT. 

 wyalsadeni daniSnulebis mixedviT aris – sasmeli, 

samrewvelo, daxuruli sarwyavi sistemis mimyvani da sxva. 

 Tboqselebs iyeneben gaTbobisa da cxeli 

wyalmomaragebisTvis izolaciiT an mis gareSe,  2 − 3‰-iani 

qanobiT. 

 gazsadenebi iyofa maRali, saSualo da dabali dawnevis 

trasebad da miwaSi Cadebulia  0,7 m-ze. 

 sakabelo xazebi iyofa maRal da dabalZabvian Zalur 

kabelebad da sustZalovan xazebad – satelefono da 

satelegrafo kavSirisTvis, radiosTvis, signalizaciisa da 

sxva daniSnulebiT. kabelebs awyoben blokebad milebsa an 

uSualod tranSeis fskerze, qviSaSi da zemodan moalageben 

agurebis wyobas. Cawyobis siRrme 0,7 − 1 m-ia. maRali Zabvis 

kabelebs awyoben 1,5 − 1,8 m siRrmeze. 

 zogjer miwisqveSa qselebs kompleqsurad aTavseben 

miwisqveSa gvirabebSi. maTi daSoreba Senobebisa da 

nagebobebis saZirkvlebidan unda iyos 2 − 3 m.  

 moTxovnebi agegmvis sizustisadmi. yvela tipis 

komunikaciis agegmvis sizuste daaxloebiT erTnairia. 

dasaxlebul teritoriaze trasis Senobebis saZirkvlis 

mimarT mdebareobis Secdomebi dasaSvebia – 0,1 –  0,15  m-mde. 

dausaxlebel teritoriaze ki –   0,5 m-mde. 
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 komunikaciebis sasimaRlo agegmvis sizuste 

damokidebulia saproeqto qanobisa da niSnulis dacvisadmi 

moTxovnebze. TviTdinebiTi milsadenisTvis mezobeli Webis 

niSnulebs Soris gansxvaveba dasaSvebia 5 − 10 mm, saproeqto 

qanobidan gadaxra ki – qanobis 10-20%-mde. rac Seexeba 

dawneviT milsadenebs, aq moTxovnebi SedarebiT 

Serbilebulia da SesaZlebelia trigonometriuli nivelobis 

gamoyeneba.  

 samrewvelo da saqalaqo teritoriebze miwisqveSa 

qselebs agegmaven 1: 500  masStabiT, gansakuTrebiT rTul 

adgilebSi ki – 1: 200 masStabiT. 

 agegmvis meTodebi. yvelaze martivi da zustia agegmva 

uSualod mSeneblobisas anu SesrulebiTi agegmva miwis 

dayramde. trasis sakvanZo adgilebi miebmeba geodeziuri 

safuZvlis punqtebs an Senoba-nagebobis RerZs. did trasebze 

Ria milsadenebze misaRebia msxvilmasStabiani 

aerofotoagegmva. 

 miwisqveSa komunikaciebis trasebis dakarguli gegmis 

aRsadgenad, zogjer saWiro xdeba Zvirad Rirebuli saZiebo 

Surfebis meTodis gamoyeneba. 

 bolo wlebSi farTod iyeneben milebis da kabelebis 

damZebn induqciur xelsawyoebs. am meTods safuZvlad udevs 

eleqtromagnituri induqciis principi. yvela mZebni 

xelsawyo am principzea agebuli da gansxvavdebian mxolod 

sqemiTa da maxasiaTeblebiT. isini Sedgebian ori – gadamcemi 

da mimRebi blokebisgan. xmovani indikaciis garda, mimRebi 

bloki aRWurvilia mxedvelobiTi indikaciiTac 

(miliampermetri). 

 xelsawyoebis daxmarebiT komunikaciebis mdebareobis 

gansazRvra SeiZleba kontaqturi da ukontaqto xerxebiT. 

kontaqturi ufro zustia. ukontaqto xerxs ZiriTadad 
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iyeneben komunikaciis trasis daaxloebiT dasadgenad, misi 

Semdgomi dazustebis mizniT. 

 induqciuri mZebni xelsawyoebis meSveobiT komunikaciis 

gegmuri mdebareobis garda, mis sasimaRlo mdebareobasac 

adgenen. amisTvis gegmuri mdebareobis dafiqsirebis Semdeg 

mimReb mowyobilobas Semoabruneben horizontalur sibrtyeSi 

900-iT da mdovred gadaaadgileben komunikaciis Cadebis 

siRrmis gasagebad. 

 induqciuri xelsawyoebis gamoyenebisas mniSvnelovan 

zegavlenas axdens gruntis tenianoba da ganlagebis siRrme. 

misi meSveobiT gegmaze milsadenis mdebareobis gansazRvris 

sizustea 

𝑚g = 7,5 𝑕,    sm  , 

xolo Calagebis simaRlis gansazRvris sizustea 

𝑚s = 13 𝑕,    sm  , 

sadac, 𝑕 − milebis ganlagebis siRrmea, metrobiT. 

komunikaciebis umravlesobisTvis 𝑕 = 2 m da amitom 𝑚g = 15 

sm, 𝑚s = 26 sm. 

 agegmvis samuSaoTa teqnologia. miwisqveSa 

komunikaciebis agegmva Semdeg samuSaoebs moicavs: 

mosamzadebeli samuSaoebi, adgilze qselebis rekognoscireba, 

induqciuri xerxiT gegmuri da sasimaRlo mdebareobis 

gansazRvra, arametaluri milsadenis mdebareobis gansazRvra 

Surfebis meTodiT, miwisqveSa komunikaciis trasis mibma 

geodeziur safuZvelze, komunikaciis gegmisa da profilis 

Sedgena. 

 mosamzadebel samuSaoebSi Sedis arsebuli teqnikuri 

dokumentaciis moZieba, ris safuZvelzec adgenen miwisqveSa 

qselebis sqematur naxazs da calkeuli komunikaciis 

detalur sqemebs, agroveben cnobebs arsebuli geodeziuri 

safuZvlis Sesaxeb. Sedgenil sqemebs eqspluataciis 
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specialistebTan erTad azusteben adgilze 

rekognoscirebisas. mosaxvevebsa da yovel 50 m-ze swor 

adgilebSi axdenen daZebnas induqciuri meTodiT, riTac 

sazRvraven komunikaciis gegmur mdebareobas da siRrmes. 

 araliTonis milsadenebis daZebnisTvis rekomendebulia 

radiotalRuri meTodi – radioprofilireba, riTac 

afiqsireben komunikaciis RerZis gegmur mdebareobas 0,1 – 

0,2 m sizustiT, xolo sasimaRlo mdebareobas – 1 m 

sizustiT. 

 induqciuri, Surfebisa da radioprofilirebis xerxebiT 

daZebnili komunikaciebis RerZis wertilebs, Webs, trasis 

moxvevisa da sxva damaxasiaTebel punqtebs geodeziuri 

safuZvlis punqtebTan analizuri meTodiT akavSireben, 

gazomvis 1/2000 fardobiTi cdomilebiT. dasaxlebul 

teritoriaze mibma sruldeba kapitaluri Senobebis 

wertilebTan. sasimaRlo mibmisaTvis iyeneben III klasis 

(TviTdinebiTi milsadenebisTvis) an IV klasis (Webis da 

milebis zedapirebis simaRleTa gansazRvra) nivelobas, 

dawneviT milsadenebSi – teqnikur da trigonometriul 

nivelobas. 

 miwisqveSa komunikaciebis gegmis Sedgenisas ZiriTadi 

masStabia 1: 500.  gegmaze saWiro sizustiT da sisruliT 

gamosaxaven calkeuli komunikaciebisa da maTTan mibmuli 

Senobebis mdebareobas miRebuli pirobiTi aRniSvnebiT. 

damatebiT adgenen miwisqveSa komunikaciebis calkeuli 

saxeebis gegmebs da grZiv profilebs maTi dawvrilebiTi 

analizuri maxasiaTeblebiT: koordinatebi, niSnulebi, 

qanobebi, milebis diametrebi, Webs Soris manZilebi da sxva. 
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3.1.6. cnobebi adgilmdebareobis cifruli  

modelebis Sesaxeb 

 

 adgilmdebareobis gamosaxva topografiuli rukebisa da 

gegmebis gamoyenebis garda, SesaZlebelia bolo wlebSi 

intensiurad ganviTarebadi adgilis cifruli da 

maTematikuri modelebis meSveobiT. 

 adgilmdebareobis cifruli modeli (acm) warmoadgens 

samganzomilebian sivrceSi cnobil koordinatebian wertilTa 

masivs, romelic gaTvaliswinebulia reliefis 

aproqsimaciisTvis, adgilis maTematikuri modelis (amm) 

saSualebiT misi bunebrivi maxasiaTeblebiT, pirobebiTa da 

obieqtebiT. 

 konkretuli sainJinro amocanebis gadasawyvetad 

gamoyenebul cifruli modelis maTematikur interpretacias 

uwodeben adgilmdebareobis maTematikur models (amm). 

aRsaniSnavia, rom erTi da imave acm-saTvis, sainJinro 

daniSnulebis mixedviT, SeiZleba gamoyenebul iqnes ramdenime 

saxis amm, kerZod wrfivi an arawrfivi saxis, meore, mesame 

da a.S. rigis zedapirebis amsaxveli da sxva. 

 topografiuli informaciis analizuri saxiT 

warmodgenis sakiTxi wamoiWra daproeqtebis avtomatizebuli 

sistemebis ganviTarebis da gamomTvleli manqanebis 

gamoyenebaze dafuZnebuli avtomaturi mxazveli xelsawyoebis 

Seqmnis Sedegad. gansakuTrebiT did mniSvnelobas iZens acm 

saproeqto gadawyvetaTa optimaluri variantis SerCevisas 

(trasis SerCeva, vertikaluri dagegmarebis proeqtebis 

angariSi da sxva). 

 daniSnulebis mixedviT acm iyofa situaciis da 

reliefis cifrul modelebad. 
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 situaciis cifruli modeli iqmneba qalaqebis da 

samrewvelo teritoriebze. yvela Senoba, nageboba da 

situaciis sxva elementebi moicema damaxasiaTebeli 

wertilebis koordinatebiT. 

 reliefis cifruli modeli iqmneba ufro rTulad, 

vidre situaciis, radgan adgils rTuli zedapiri aqvs. 

reliefis wertilebis ganlagebis xerxebis mixedviT arCeven 

regularul, naxevrad regularul da struqturul 

modelebs. 

 regularul modelSi, romelsac umetesad vake 

adgilebSi iyeneben, wertilebs ganalageben kvadratebis 

badeebis, an wesieri samkuTxedebis saxiT. bijis sidides 

airCeven ise, rom aisaxos reliefis damaxasiaTebeli 

gadaRunvebi. reliefis sirTulis da masStabze 

damokidebulebiT, badis gverdis sigrZes iReben 5 − 10 m 

1: 500 masStabis dros da 40 − 80 m 1: 5000 masStabis dros. 

badis saxiT qselis ageba mniSvnelovnad amartivebs gegmuri 

koordinatebis gansazRvras. aseTi qselis gaxSirebisas 

kameralurad, zedapiri aproqsimirdeba me-2 an me-3 rigis 

zedapiris saxiT da simaRleebi ganisazRvreba arawrfivi 

interpolobiT. 

 naxevrad regularuli modeli, romelic umTavresad 

wrfiv nagebobaTa gamokvlevisas gamoiyeneba, iqmneba 

magistraluri xazis da masze ganivebis sistemis ganlagebiT. 

ganivebze wertilebs iReben reliefis simrudis adgilebSi. 

ganivebis RerZuli wertilebis gegmur koordinatebs 

pouloben magistralis piketaJis mixedviT da misi gverdebis 

direqciuli kuTxeebiT. ganivebze wertilebis koordinatebs 

angariSoben xazovani gazomvebiT da direqciuli kuTxeebiT 

(magistralis direqciuli kuTxisgan gansxvavdeba 900-iT). 

ganivebze simaRleebis interpoloba xdeba wrfivi kanoniT. 
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 struqturul modelSi sayrdeni wertilebi SeirCeva 

reliefis damaxasiaTebel gadaRunvis adgilebSi misi 

geomorfologiuri Taviseburebebis gaTvaliswinebiT. am 

modelSi adgilmdebareoba aproqsimirdeba mravalwaxnagebis 

sistemebiT, romelTa wiboebia reliefis struqturuli 

xazebi. 

 uswormasworo adgilas zogjer iyeneben statistikur 

models, romelSic adgilmdebareobis zedapiri ganisazRvreba 

`mcuravi kvadratis~ an `mcuravi wris~ meSveobiT. maT 

gansazRvruli zomebi aqvT da mudmivad gadaadgildebian. 

zedapiris forma moinaxeba maTematikuri modelis analizuri 

amoxsniT. maTematikuri modelis saxe SeiZleba iyos pirveli 

an meore rigis zedapiris gantoleba, romlis umcires 

kvadratTa meTodiT amoxsnis Sedegad ganisazRvreba 

reliefis wertilebis niSnulebi. 

 acm-is misaRebad sawyis informaciad SeiZleba 

gamoyenebul iqnes aerofotosuraTebis damuSavebis masalebi, 

agreTve savele topografiuli samuSaoebiT da arsebuli 

topografiuli gegmebis da rukebis damuSavebiT miRebuli 

monacemebi.  

 acm-is agebis yvelaze efeqturi meTodia 

fotogrammetriuli, Tanamedrove, maRali sizustis, 

koordinatTa avtomaturi registraciis mqone 

stereoxelsawyoebis gamoyeneba. stereowyvilebis 

damuSavebisas daimzireba reliefis damaxasiaTebeli 

wertilebi da avtomaturad registrirdeba maTi 

fotogrammetriuli koordinatebi, simaRleebi da koduri 

saxelwodebani. kompiuterSi es monacemebi gardaiqmneba 

geodeziur sistemad da dagrovdeba SemdgomSi calkeul 

programebSi (analizuri daproeqteba, grafikuli ageba) 

gamosayeneblad. 



100 
 

 acm-is agebis aseve efeqtur savele meTodad iTvleba 

eleqtronuli taxeometris da gansakuTrebiT `total 

Steinis~ gamoyeneba, romlebic aRWurvilia gamomTvleli 

mowyobilobiT da saSualebas iZleva savele pirobebSi 

miviRoT reliefis damaxasiaTebeli wertilebis 

koordinatebi da niSnulebi. 

 adgilmdebareobis zedapiris aproqsimacia. dakvirvebebiT 

dadgenilia, rom adgilis reliefis sxvadasxva forma kargad 

aproqsimirdeba meore rigis zedapiriT 6 ucnobiT. 

               𝐻 = 𝑎1𝑥
2 + 𝑎2𝑦

2 + 𝑎3𝑥𝑦 + 𝑎4𝑥 + 𝑎5𝑦 + 𝑎6    ,      (3.1.6.1) 

sadac 𝑥 da 𝑦 reliefis wertilis koordinatebia; 

      𝐻 − imave wertilis niSnuli; 

𝑎𝑖 𝑖 = 1,2, … ,6 maTematikuri modelis ucnobi parametrebia. 

𝑎𝑖 koeficientebis gansasazRvravad unda gvqondes minimum 6 

wertili cnobili koordinatebiT da niSnulebiT. 

Cveulebriv, modelis umcires kvadratTa meTodiT 

amosaxsnelad, iyeneben 10-15 wertils. sasurvelia, es 

wertilebi Tanabrad iyos ganawilebuli ubanze, amasTan 

Sedegebi rom arakorelirebuli iyos, 3 da meti wertili ar 

unda mdebareobdes erT xazze. 

  (3.1.6.1) gantolebaSi, nebismieri wertilis cnobili 

koordinatebiT,  𝑎𝑖  parametrebis mniSvnelobebis gagebis 

Semdeg gavigebT mis niSnuls. Tu reliefi ar aris rTuli 

zedapiri, maSin (3.1.6.1) gantolebis nacvlad iyeneben pirveli 

rigis zedapiris gantolebas. 

                                               𝐻 = 𝑎1𝑥 + 𝑎2𝑦 + 𝑎3    .                   (3.1.6.2) 

 am SemTxvevaSi 𝑎𝑖  koeficientebis gansazRvrisaTvis 

saWiroa minimum 3 sayrdeni punqti Tavisive sami 

koordinatiT. magram koeficientebis meti sizustiT 

gansazRvrisTvis iReben 5-6 punqts. (3.1.6.1) an (3.1.6.2) 

modeliT wertilebis niSnulebis gansazRvris sizuste 

umTavresad damokidebulia imaze Tu ramdenad warmatebiTaa 
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SerCeuli wertilebi zedapirze da ramdenad adekvaturad 

iwereba es xelovnuri zedapiri adgilis reliefSi. vake 

adgilebSi amisTvis 1 ha-ze unda gvqondes ~40  punqti. 

uswormasworo reliefisTvis es ricxvi izrdeba 100-mde 1 

ha-ze. mTagorian reliefze ki SeiZleba saWiro gaxdes 200-

400 punqti 1 ha-ze. 

 gegmis Sedgena acm-is mixedviT. msxvilmasStabiani 

cifruli kartografirebisTvis  fotogrammetriuli 

meTodiT, aucilebelia gvqondes zusti stereodammuSavebeli 

xelsawyo koordinatebis avtomaturi registratoriT, didi 

mexsierebis mqone kompiuteri, maskanirebeli digitaizeri-

avtomati, koordimetri da avtomaturi grafoamgebi. 

 adgilmdebareobis cifruli modelis (acm) da 

adgilmdebareobis maTematikuri modelis (amm) meTodebis 

bolo wlebSi intensiurma ganviTarebam da srulyofam didad 

ganapiroba da Secvala sainJinro obieqtebis geodeziuri 

mimokvlevis da daproeqtebis teqnologia. saproeqto-

mimokvleviT sferoSi Semdgomi progresi SeuZlebelia 

saproeqto optimalur gadawyvetaTa da maTi gaanalizeba-

Sefasebis saqmeSi am meTodebis farTod gamoyenebis gareSe.  

 

 

3.2. wrfiv nagebobaTa trasireba 

3.2.1. saerTo cnobebi trasirebis Sesaxeb 

 

 trasa dasaproeqtebeli wrfivi sainJinro nagebobis 

RerZia, romelic jer daitaneba topografiul rukasa an 

gegmaze, Semdeg aRiniSneba adgilze. trasa SeiZleba mocemul 

iqnes adgilmdebareobis cifrul modelSi punqtebis 

koordinatebis erTobliobis saxiT. 
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 trasis ZiriTadi elementebia – gegma anu trasis 

proeqcia horizontalur sibrtyeze da grZivi profili – 

vertikaluri Wrili saproeqto xazze. 

 teqnikuri da ekonomikuri pirobebis mixedviT trasis 

SerCevisaTvis saWiro mimokvleviT samuSaoTa kompleqss 

trasireba ewodeba. 

 trasis daproeqtebas toporukebis, gegmebis, 

aerogadaRebis masalebis, acm-is gamoyenebiT kameraluri 

trasireba ewodeba. 

 daproeqtebuli trasis gadatanas adgilze, misi 

mdebareobis SemdgomSi dazustebiT da damagrebiT naturaSi, 

savele trasireba ewodeba. 

 trasa rTuli sivrculi xazia. gegmaze igi Sedgeba 

swori ubnebisgan, romlebic erTmaneTTan SeuRlebuli arian 

horizontaluri mrudebiT mudmivi da cvladi simrudiT 

(wriuli da gadasasvleli mrudebi). grZiv profilSi trasa 

Sedgeba sxvadasxva qanobis xazebisgan, romlebic erTmaneTTan 

SeerTebuli arian vertikaluri mrudebiT (wriuli). 

 eleqtrogadamcem da sakanalizacio trasebze 

horizontalur da vertikalur mrudebs ar aproeqteben. 

 TvalsaCinoebis gazrdisTvis trasebis grZivi profilis 

vertikalur masStabs 10-jer dids iReben horizontalurTan 

SedarebiT. adgilis daxasiaTebisTvis trasis marTobulad 

adgenen ganiv profilebs erTnairi horizontaluri da 

vertikaluri masStabiT. 

 trasis kategoriebi. topografiuli pirobebis mixedviT 

arsebobs mdeloze, wyalgamyofze, ferdobze gamavali da 

xeobebis gadamkveTi trasebi.  

 pirveli saxis trasa gahyavT mdinarispira terasebze. mas 

mdovre mdebareoba aqvs gegmasa da profilze, magram kveTs 
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ferdobidan Camomdinare nakadebs da, amdenad, moiTxovs 

Zvirad Rirebuli gadasasvlelebis mowyobas. 

 wyalgamyofze gamavali trasa gegmaze rTuli 

moyvanilobisaa, magram samuSaoTa moculoba mis gasayvanad 

mcirea. 

 ferdobze gamavali trasa mixveul-moxveulia gegmaze da 

aqvs bevri xelovnuri gadasasvleli. am tipis trasaze 

xSiria Camoqcevebi, mewyrebi, rac arTulebs mis 

eqspluatacias. 

 xeobebis gadamkveTi trasa gegmaSi axlosaa wrfesTan, 

grZiv profilSi xSiria zRvruli qanobebi. igi yvelaze 

Zvirad Rirebuli trasaa, radgan saWiroebs xidebisa da 

gvirabebis agebas. 

 praqtikaSi saqme gvaqvs CamoTvlili kategoriis trasebis 

kompleqsur gaerTianebasTan anu erTi da igive trasa 

SeiZleba gadiodes yvela xsenebul pirobebSi. trasa unda 

akmayofilebdes misi daproeqtebis teqnikuri pirobebiT 

dadgenil gansazRvrul moTxovnebs qanobebisa da mrudebis 

minimalurad dasaSvebi radiusebisa da eqspluataciisaTvis  

minimaluri danaxarjebis mixedviT. 

 trasireba vake adgilas. trasis mdebareoba vake 

adgilebSi ganisazRvreba konkretuli winaRobebiT anu 

situaciiT. yoveli moxvevis kuTxe trasas agrZelebs, 

romlis sidide moxvevis kuTxezea damokidebuli. magaliTad, 

Tu trasam mouxvia 𝜃  kuTxiT, misi dagrZelebis fardobiTi 

sidide iqneba 

                                                     𝜆 =
1 − 𝑐𝑜𝑠𝜃

𝑐𝑜𝑠𝜃
   .                          (3.2.1.1) 

 rac SeiZleba mokle trasis misaRebad, vake adgilebSi 

trasirebisas icaven Semdeg moTxovnebs: 
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- erTi konturuli winaRobidan meoremde trasa 

gahyavT wrfivad. trasis moxveva am dros unda 

dasabuTdes; 

- moxvevis kuTxis wvero unda dainiSnos winaRobis 

Suaze im varaudiT, rom trasam mdovred Semouaros 

winaRobas; 

- moxvevis kuTxe unda iyos ara umetes 20-300-isa. 

 trasireba mTagorian adgilebSi. mTagorian adgilebSi 

trasis mdebareoba ganisazRvreba reliefiT. radgan qanobebi 

am dros aWarbebs trasis dasaSveb qanobs, amitom trasireba 

xSirad mimdinareobs zRvruli qanobebiT. amis gamo trasa 

dagrZeldeba, romlis fardobiTi sidide tolia 

                                                  
∆𝑙

𝑙
=
𝑖rel. − 𝑖tr.

𝑖tr.
   ,                        (3.2.1.2) 

sadac ∆𝑙 = 𝑙′ − 𝑙 aris dagrZelebuli trasis nazrdi, m; 

   𝑙′ − dagrZelebuli trasis sigrZe, m; 

 𝑙 − daproeqtebuli trasis sigrZe, m; 

 𝑖rel. − reliefis qanobi; 

    𝑖tr. − trasis daproeqtebuli qanobi. 

magaliTad, Tu 𝑖rel. = 0,015, 𝑖tr. = 0,012, maSin (3.2.1.2) 

formuliT miviRebT ∆𝑙/𝑙 = 1/4  anu trasa dagrZeldeba   

25%-iT. 

 trasis dagrZelebisas, reliefis xasiaTis mixedviT 

mrudebis saxiT iyeneben spiralebs, maryuJebs, serpantinebs 

da a.S.  

mTian adgilebSi trasirebisas icaven Semdeg moTxovnebs:  

- trasa unda gaviyvanoT zRvruli qanobiT, e.i. 

nulovani samuSaoebis xazze, qanobis   calkeul 

moednebze SemcirebiT;   

- trasis gegmuri elementebi da niSnulebi unda SeirCes 

winaswar Sedgenili Teoriuli profilis, aseve 
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mrudebis da wrfeebis SeuRlebis moTxovnebis 

mixedviT; 

- moxvevis kuTxeebis sidideebi unda dainiSnos trasis 

qanobis dacviT da unda averidoT moxvevis mcire 

radiusebis daniSvnas. 

 magistraluri trasebis mimokvlevis saerTo teqnologia. 

trasebis mimokvlevisas ori ZiriTadi amocana wydeba: 

1) trasis optimaluri variantis SerCeva; 

2) topo-geodeziuri, sainJinro-geologiuri, hidrologiuri  

da sxva masalebis Sekreba trasis proeqtis Sesadgenad. 

trasis daproeqteba Sedgeba Semdegi stadiebisgan:  

a) winasaproeqto mimokvleva trasis teqnikur-ekonomikuri 

dasabuTebisaTvis (ted); 

b) saproeqto teqnikuri mimokvleva trasis teqnikuri 

proeqtis dasamuSaveblad (tp); 

g) agebiswina mimokvleva muSa naxazebis Sesadgenad (mp). 

 winasaproeqto mimokvlevis mizania masalebis Sekreba 

trasis optimaluri mimarTulebis SesarCevad da         

ted-isaTvis, agreTve misi agebis teqnikuri SesaZleblobis 

dasasabuTeblad, teqnikuri parametrebis dasadgenad, 

samuSaos moculobisa da Rirebulebis winaswari 

gansazRvrisaTvis da mSeneblobis vadis dadgenisaTvis. 

winasaproeqto mimokvleva tardeba umTavresad kameralurad, 

mxolod rTuli reliefis pirobebSi SeiZleba gaxdes saWiro 

savele da sahaero mimokvleva. kameralur mimokvlevas 

axdenen topografiul rukebze, romlebzec aRniSnaven trasis 

mTavar – sawyis, bolo da Sualed punqtebs. 

 sawyisi da bolo punqtebis SemaerTebeli wrfeebi 

rukaze qmnian e. w. sahaero xazs, romelic saorientiroa 

trasis daproeqtebisas. erTdroulad, arsebuli geologiuri 

da niadagis rukebis mixedviT Seiswavlian trasis TiToeuli 
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variantis gaswvriv sainJinro-geologiur da 

hidrogeologiur pirobebs da SeaqvT Sesabamisi koreqtivebi 

trasis mimarTulebaSi. angariSoben TiToeuli variantis 

trasis ganviTarebis koeficients, romelic trasis moqmedi 

sigrZis fardobaa sahaero xazis sigrZesTan, samuSaos 

daaxloebiT moculobas da teqnikur-ekonomikuri SedarebiT 

SeirCeven maT Soris xelsayrels. 

 aerofotoagegmvis masalebis arseboba aadvilebs trasis 

SerCevis sakiTxs da amaRlebs mimokvlevis xarisxs. 

 trasis saproeqto teqnikuri mimokvlevis mizania 

detaluri teqnikuri mimokvlevis safuZvelze Sedges trasis 

teqnikuri proeqti (tp). am dros Semdegi amocanebis 

gadawyvetaa saWiro: 

1) optimaluri trasis SerCeva variantebis teqnikur-

ekonomikuri Sedarebis gziT; 

2) zusti masalebis Sekreba trasis da masze yvela nagebobis 

teqnikuri proeqtis dasamuSaveblad; 

3) trasis mSeneblobis saxarjTaRricxvo Rirebulebis 

Sedgena. 

 trasis agebis wina mimokvlevisas detalurad 

Seiswavleba bunebrivi pirobebi SerCeuli trasis gaswvriv, 

romelic miznad isaxavs trasis zusti mdebareobis dadgenas 

da damagrebas adgilze, yovelgvari saxis zusti da sruli 

masalebis Sekrebis safuZvelze trasis muSa daproeqtebas 

(mp). agebis wina mimokvleva igive savele mimokvlevaa, 

romlis safuZvelzec dgeba trasaze arsebuli yvela 

nagebobis samuSao naxazebi, axsna-ganmartebiTi baraTi, 

samuSaoTa moculobis uwyisi da xarjTaRricxva.  

 uSualod trasis mSeneblobis dawyebis win axdenen 

trasis aRdgenas adgilze.  
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 didi sigrZis trasebis rTul mTagorian pirobebSi 

mimokvlevisas rogorc aRvniSneT, sargebloben aerogadaRebis 

masalebiT. trasebis optimaluri variantis SerCevisas am 

dros SeiZleba gamoviyenoT aeroradionivelobis masalebi 

trasaze grZivi profilebis Sesadgenad. 

 aeroradionivelobisas adgilis wertilebis aRmatebebi 

gafrenis xazis gaswvriv ganisazRvreba radiosimaRlemzomis 

da statoskopis CvenebaTa erTdrouli fiqsirebiT. 

radiosimaRlemzomi aris impulsuri radiolokaciuri 

danadgari, romelic afiqsirebs mimdinare simaRleebs safreni 

aparatis gadafrenisas, xolo statoskopi diferencialuri 

barometria proeqtirebis centrebis urTierT-aRmatebis 

gasazomad. am meTodis sizuste mcirea – 2 − 3  m. imave 

mizniT iyeneben aeroprofilografs, romelic avtomaturad 

iwers dedamiwis zedapiris profils gafrenis xazis 

gaswvriv. winasgan gansxvavebiT igi damatebiT Sedgeba 

maintegrirebeli mowyobilobisagan, romelic ajamebs 

radiosimaRlemzomis da statoskopis maCveneblebs da 

gamosaxavs grafikulad. 

 

 

3.2.2. kameraluri trasireba 

 

 adgilmdebareobis pirobebis mixedviT kameralur 

trasirebas asruleben topografiul rukaze cdebis an 

mocemuli qanobiT trasis agebis xerxiT. 

 cdebis xerxi gamoiyeneba vake adgilebSi `Tavisufali 

svlebis~ ubnebze. fiqsirebul wertilebs Soris SearCeven 

rukaze umokles trasas da adgenen masze grZiv profils 

saproeqto xazis gaswvriv. profilis gaanalizebiT adgenen 

sad da romel mxares SeiZleba trasis gadaweva im varaudiT, 
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rom adgilis simaRleebi axlos iyos saproeqtosTan. amis 

Semdeg adgenen trasis gaumjobesebul proeqts. 

 mTian pirobebSi `daZabuli svlebis~ ubnebze, kameraluri 

trasirebis yvelaze gavrcelebuli meTodia topografiul 

rukaze mocemuli mimarTulebiT zRvrulad dasaSvebi qanobis 

xazis moZebna anu `erT zomaze dayenebuli mzomiT svla~. 

trasirebis aseTi meTodis dros mocemuli masStabis (1/𝑀) 

rukaze, romlis kveTis simaRlea - 𝑕 , gansazRvraven 

trasirebis zRvruli qanobisaTvis (𝑖tr.) qvedebulis sidides 

rukis masStabiT 

                           𝐿 =
𝑕

𝑡𝑔 𝒱
=

𝑕

𝑖tr.
,        𝑙 =

𝑕

𝑖tr.
∙

1

𝑀
   ,                 (3.2.2.1) 

sadac, 𝐿 aris qvedebulis sigrZe adgilze; 

      𝑙 − qvedebulis sigrZe rukaze; 

      𝒱 − trasis daxris kuTxe. 

 rukaze Tu sawyisi 𝐴 wertilidan (nax.3.2.2.1), mivyvebiT 

trasis ZiriTad mimarTulebas bolo 3 wertilisaken 𝑙 -is 

toli mzomis bijiT, gadavkveTT mezobel horizontals da 

a.S. xeobebis gadakveTisas mezobel horizontalze ar 

daveSvebiT, aramed gadavalT xeobis meore mxares imave 

niSnulis mqone horizontalze. aseve iqcevian mdinaris 

gadakveTis drosac, radgan dasaproeqtebeli xidi unda 

ganlagdes dinebis marTobulad. adgilebSi, sadac 

horizontalebs Soris manZili metia mzomis bijze anu 

zRvruli qanobiT gamoTvlil qvedebulze, wertilebs 

irCeven Tavisuflad, saWiro mimarTulebiT. am gziT 

Rebuloben rukaze Tanabari qanobis xazs anu nulovani 

samuSaoebis xazs. radgan aseTi xazi Zalze klaknili gamodis 

gegmaze, amitom mas Seasworeben, Tu saWiro gaxdeba, Caweren 

mrudebs. horizontalebis mixedviT gansazRvraven piketebis 
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niSnulebs А Б В ... Ж З   trasaze (nax.3.2.2.1) da Seadgenen 

grZiv profils. 

 
nax. 3.2.2.1 

(3.2.2.1) formulidan SeiZleba gamoviyvanoT trasis qanobis 

dasaSvebi cdomilebis sidide 

𝑖tr. =
𝑕

𝑙
   . 

cvladi sidideebiT gadiferencialebiT cdomilebaTa Teoriis 

Tanaxmad, miviRebT 

 
𝑚𝑖tr.

𝑖tr.
 

2

=  
𝑚𝑕

𝑕
 

2

+  
𝑚𝑙

𝑙
 

2

   . 

am formulaSi meore Sesakrebi SegviZlia ugulebelvyoT da 

miviRebT 
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                                                 𝑚𝑖tr. =
𝑚𝑕

𝑕
𝑖tr.  .                             (3.2.2.2) 

𝑚𝑕/𝑕 SegviZlia miviRoT 1/5-is toli, maSin 

𝑚𝑖tr. =
1

5
𝑖tr.  , 

e.i. mocemuli 𝑖tr.  qanobi nulovani samuSaoebis xazis 

calkeul ubnebze daculi iqneba ±
𝑖tr.

5
 anu 20%  sizustiT. 

kameraluri trasireba SesaZlebelia stereomodeliTac, 

magram man imis gamo, rom sakmaod Sromatevadia, praqtikaSi 

farTo gavrceleba ver pova. 

 

3.2.3. trasis daproeqtebis avtomatizebuli  

sistema 

 

 trasis SerCevis da daproeqtebis avtomatizebuli 

sistema emyareba adgilmdebareobis cifruli modelis (acm) 

gamoyenebas topografiuli safuZvlis Sesaqmnelad, 

kompiuteris gamoyenebas variantebis gaTvlisa da 

daproeqtebisaTvis da grafikuli amgebis gamoyenebas 

saproeqto dokumentaciis grafikuli gamosaxvisaTvis. 

 daproeqtebis avtomatizebuli sistemisTvis ZiriTadi 

gamosavali informaciaa: 

- trasirebis zolis aerofotoagegmva msxvil masStabSi 

samagaliTo variantebiT; 

- trasis zolis geodeziuri safuZveli acm-is 

Sesadgenad da proeqtis naturaSi gadasatanad; 

- msxvilmasStabiani sainJinro-geologiuri da 

hidrologiuri agegmva; 

- gegmis da profilis parametrebi. 

trasis avtomatizebuli daproeqtebis samuSaoTa 

cikli Semdegi saxisaa: 
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gamosavali informacia – parametrebis SerCeva – trasis 

angariSi kompiuterze – trasis ageba grafoamgebze – trasis 

analizi da Sefaseba – dazusteba da axali gadawyveta – 

gamosavali informacia. 

 optimaluri trasa SeirCeva Tanamimdevruli miaxloebis 

meTodiT. trasis SerCevas da daproeqtebas axdenen 

calkeuli ubnebis mixedviT. 200-300 m zoli SeirCeva 

topogegmebiT an aerofotomasalebis mixedviT. 

 trasis gegmis analizuri angariSi xdeba calkeuli 

ubnebis mixedviT. yoveli moxvevis kuTxisTvis SeirCeva 

standartuli SeuRlebis variantebi, gamoiTvleba maTi 

parametrebi, Sedgeba adgilis maTematikuri modeli (amm), 

romelTa daxmarebiT gamoiTvleba saWiro parametrebi. 

miRebuli analizuri monacemebiT, grafoamgebiT, aigeba trasa. 

adgilis Seswavlis safuZvelze irCeven reliefis cifrul 

models (regularuli, naxevrad regularuli, 

struqturuli) da zedapiris maTematikuri aproqsimaciis 

saxes (xSirad, me-2 rigis gantoleba). 

 gamosavali wertilebis koordinatebiT gamomTvlel 

manqanaze gadawyveten zedapiris aproqsimaciis gantolebas 

umcires kvadratTa meTodiT, romlis mixedviTac 

ganisazRvreba wertilebis niSnulebi cnobili gegmuri 

koordinatebiT, rogorc grZiv, ise ganiv profilebze. 

 zedapiris aproqsimaciis SerCeva da misi parametrebis 

dadgena aris trasirebis avtomatizebuli daproeqtebis 

sistemis erT-erTi sapasuxismgeblo nawili, romelic 

sabolood gansazRvravs trasis profilis Sedgenis 

sizustes. 

 grZivi profilebis mixedviT adgenen swori monakveTebis 

saproeqto qanobebs, moxvevis radiusebs, vertikaluri 

mrudebis gadaRunvis kuTxeebs (vertikalur kuTxeebs), 
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sworebis sigrZeebs. avtomatur reJimSi gamoiTvleba 

wertilebis saproeqto da muSa niSnulebi. 

 nulovan samuSaoTa wertilebi ganisazRvreba, rogorc 

wrfeebis gantolebaTa amoxsnis Sedegebi (gadakveTis 

wertilebi). wrfis gantoleba Sedgeba profilis ori 

wertilis koordinatebiT, romelTac sxvadasxvaniSniani muSa 

niSnulebi aqvT. 

 muSa niSnulebis mixedviT xdeba miwis samuSaoTa 

moculobis angariSi. erTdroulad daproeqtdeba xelovnuri 

nagebobani trasaze, iangariSeba samuSaoTa xarjTaRricxva, 

xdeba calkeuli variantebis analizi da Sefaseba. 

 avtomatizebuli sistemiT SerCeuli optimaluri 

trasisTvis gamoTvlian analizur monacemebs (polarul 

koordinatebs) trasis gaswvriv mdebare wertilebis da 

moxvevis kuTxeebis wveroebis dakvalvisaTvis, geodeziuri 

safuZvlis uaxloesi punqtebidan. 

 

 

3.2.4. savele trasireba 

 

 kameraluri trasirebis Sedegad topografiul rukaze 

daproeqtebuli optimaluri trasis naturaSi gadatana 

moicavs Semdeg samuSaoebs: 

- trasis proeqtis naturaSi gadatanis mosamzadebeli 

samuSaoebi; 

- trasis moxvevis kuTxeebis dakvalva; 

- xazovani gazomvebi. piketaJis dakvalva da sapiketaJo 

Jurnalis Sevseba; 

- wriuli da gadasasvleli mrudebis dakvalva; 

- trasis niveloba. reperebis Casma trasis gaswvriv; 

- trasis adgilze damagreba; 
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- trasis mibma geodeziuri safuZvlis punqtebze; 

- moednebis, gadasasvlelebis, gadakveTebis agegmva; 

- savele masalebis damuSaveba. trasis gegmis da grZivi 

profilis Sedgena. 

 savele trasirebas iwyeben adgilis gulmodgine 

rekognoscirebiT da trasis siaxloves arsebuli geodeziuri 

safuZvlis punqtebis gamovleniT. kameralur pirobebSi 

damuSavebuli trasis proeqti gadaitaneba naturaSi moxvevis 

kuTxeebis wveroebis, geodeziuri safuZvlis punqtebTan 

mibmiT. gamoikvleven or mezobel moxvevis kuTxes Soris 

mimarTulebas, aris Tu ara maT Soris pirdapiri mxedveloba. 

Tu pirdapiri mxedveloba maT Soris ar aris, maSin es 

mimarTuleba SeiZleba ganisazRvros erT-erTi xerxiT qvemoT 

CamoTvlilTagan: 

1) Tu axlos aris geodeziuri safuZvlis punqti 

cnobili koordinatebiT, maSin trasis mimarTulebas 

daadgenen moxvevis kuTxis wverodan am punqtTan 

SemaerTebeli xazis mimarTulebidan (moxvevis kuTxis 

wveroebis koordinatebi proeqtidan aris cnobili); 

2) moxvevis kuTxis wveroSi astronomiulad an 

giroTeodolitiT sazRvraven azimuts romelime kargad 

xilul saganze. am mimarTulebidan dainiSneba trasa misi 

direqciuli kuTxis mixedviT; 

3) erT-erT moxvevis kuTxis wveroSi ayeneben lazerul 

samiznes, romlis sxivTa kona vertikaluria da romelzec 

damzera xdeba mezobeli moxvevis wverodan; 

4) mosazRvre moxvevis wveroebs Soris ganaviTareben 

poligonometriul svlas, romlis damakavSirebeli gverdidan 

dainiSneba trasis mimarTuleba; 



114 
 

5) praqtikaSi xSirad trasis mimarTulebas adgenen 

magnituri azimutis mixedviT an damxmare wertilis CasmiT 

da saTanado gazomvebiT. 

 trasirebisas Cveulebriv zomaven svlis marjvena 𝛽𝑖 

kuTxeebs. trasis moxvevis kuTxeebi ganisazRvreba:  

marjvena moxvevis SemTxvevaSi – 𝜃mj = 1800 − 𝛽𝑖  ; 

marcxena moxvevis SemTxvevaSi – 𝜃mc = 𝛽𝑖 − 1800  . 

 xazovani gazomvebi trasirebisas sruldeba ZiriTadad 

ori saxis: pirveli saxis gazomvebia – moxvevis kuTxis 

wveroebs Soris manZilebis gansazRvra. igi kuTxeebis 

gazomvasTan erTad sruldeba da ganisazRvreba moxvevis 

wveroebis koordinatebi. gazomvis sizustea – 1/1000 ÷

1/2000.  meore saxis gazomvebi emsaxureba piketaJis 

dakvalvas, mrudebis da ganivi profilis dakvalvas. 

 gzebis, milsadenebis, arxebisa da sxva trasebis moxvevis 

adgilebSi axdenen mrudebis dakvalvas (ZiriTadad wriuli 

mrudebi). sagzao trasaze did siCqareebTan dakavSirebiT 

gzis swor ubnebs da wriuli mrudebis dasawyiss da bolos 

damatebiT auRleben cvladi radiusis gadasasvleli 

mrudebiT. 

 wriuli mrudis ZiriTadi elementebia: 

𝜃 − moxvevis kuTxe, gansazRvruli naturaSi; 

𝑅 − mrudis radiusi, daniSnuli adgilis da trasis 

kategoriis mixedviT; 

𝑇 − tangensi, mxebebis sigrZe moxvevis wverodan mrudis 

Tavsa da bolomde; 

𝐾 − mrudis sigrZe, mrudis dasawyisidan bolomde; 

Б − biseqtrisa, manZili moxvevis wverodan mrudis Sua 

wertilamde; 

𝐷 − minazomi, sxvaoba tangensebis jamsa da mrudis 

sigrZes Soris. 
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 wriuli mrudis mTavari wertilebia – dasawyisi, Sua da 

bolo wertilebi.  

 piketaJis dakvalvis kontrolisTvis gamoTvlian 

manZilebs or mezobel moxvevis wveros Soris, romelic 

toli unda iyos momdevno da wina moxvevis wveroebis 

sapiketaJo mniSvnelobebs Soris sxvaobas damatebuli 

minazomi wina moxvevis wveroze 

 
 dakvalul trasas amagreben saimedod, rom SeiZlebodes 

misi aRdgena mSeneblobis dawyebis win. Camagrebul niSnebs 

ukeTeben markirebas zeTis saRebaviT. 

 gadasasvlel mrudebs, rogorc zemoT iyo aRniSnuli, 

Casvamen sagzao trasebis mrudwirul ubnebze didi 

siCqareebiT moZraobisas. aseT ubanze moZraobisas 

warmoiqmneba centridanuli Zala, romlis moqmedebis 

gasaneitraleblad rkinigzebze gare relss sweven maRla 

Siga relsTan SedarebiT, saavtomobilo gzebze ki akeTeben 

viraJs anu erTiani daqanebis mqone ganiv profils mrudis 

centrisken daxriT. 

 wriuli mrudis bolo wertilebs swor monakveTebTan 

auRleben gadasasvleli mrudebiT, romelTa radiusi icvleba 

usasrulobidan (gadasasvleli mrudis dasawyisSi) wriuli 

mrudis radiusamde (wriul mrudTan SeuRlebisas). 

gadasasvleli mrudis Casmisas viraJi TandaTanobiT iqmneba 

misi dasawyisidan bolomde, wriuli mrudis farglebSi 

viraJi ucvlelia, xolo meore gadasasvleli mrudis 

dasawyisidan mis bolomde viraJi TandaTanobiT qreba da 

swor ubanze gadasvlisas isev ormxrivi daqanebis trasa 

gveqneba. 

 gadasasvleli mrudebis saxe maTematikurad Zalze axloa 

radioidis spiralis anu klotoidis gantolebasTan. misi 
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sigrZe ar aRemateba 0,15𝑅  (maqsimumi 200 m). wriuli 

mrudis orive mxares gadasasvleli mrudebis Casmisas 

wriuli mrudi (𝐾)  mokldeba TiToeuli bolodan 

gadasasvleli mrudis (𝑙)  naxevriT da aseve mcirdeba 

moxvevis kuTxe (𝜃) 2𝜑𝑙 sididiT, sadac  

                                                      𝜑𝑙 =
𝑙

2𝑅
    .                                 (3.2.4.2) 

 amis garda, wriuli mrudis darCenili nawili 

gadaadgildeba mrudis centrisken, vinaidan 𝑅  radiusi 

Semcirdeba 𝑃  sididiT, romelsac wriuli mrudis 

gadanacvleba ewodeba da tolia 

                                                  𝑃 =
𝑙2

24𝑅
     .                                    (3.2.4.3) 

wriuli mrudis 𝐾 sigrZe mcirdeba, magram misi Semcirebuli 

sidide gadasasvleli mrudis 𝑙 sigrZeze meti unda iyos, e.i.  

𝐾 ≥ 𝑙  . 

 am pirobis Sesrulebisas, gadasasvleli mrudis boloebs 

Soris moTavsdeba gadanacvlebuli wriuli mrudi, rogorc 

es (3.2.4.1) naxazzea naCvenebi 

 
nax. 3.2.4.1. 

 rodesac 𝜃 = 2𝜑𝑙 , maSin erTi gadasasvleli mrudis 

bolo iqneba meore gadasasvleli mrudis dasawyisi, xolo 
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wriuli mrudi aRar gveqneba. rodesac 𝜃 < 2𝜑𝑙 , maSin 

gadasasvleli mrudebi gadafaravs erTmaneTs da dakvalva 

SeuZlebeli gaxdeba. amrigad, dakvalva SesaZlebelia Semdegi 

pirobiT 𝜃 ≥ 2𝜑𝑙 . praqtikulad, 𝐾 ≥ 𝑙  nacvlad, asruleben 

𝐾 ≥ 𝑙 + 10 m moTxovnas. 

 wriuli mrudebis dakvalvisaTvis ZiriTadad iyeneben 

marTkuTxa da polaruli koordinatebis, qordebis 

(gamkveTebis), wagrZelebuli qordebisa da sxva xerxebs. 

 trasis daproeqtebisas grZivi profilis gadaRunvis 

adgilebs auRleben vertikaluri mrudebiT. isini SeiZleba 

iyos wriuli mrudebi an klotoidebi. vertikaluri mrudis 

sigrZe (nax.3.2.4.2) tolia 

                                                𝐾vert = 𝑅vert 𝛽   ,                            (3.2.4.4) 

sadac 

     𝛽 = 𝑎𝑟𝑐𝑡𝑔  𝑖1 − 𝑖2  . 

dasaSvebi saproeqto qanobebis simciris gamo, SeiZleba 

miviRoT 

 
nax. 3.2.4.2. 

 

𝛽 = 𝑖1 − 𝑖2  . 

amitom (3.2.4.4) formulis nacvlad gveqneba 
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                                          𝐾vert = 𝑅vert  𝑖1 − 𝑖2  .                       (3.2.4.5) 

vertikaluri mrudis tangensi tolia 

                           𝑇vert = 𝑅vert 𝑡𝑔
𝛽

2
= 𝑅vert 

𝑖1 − 𝑖2
2

   .              (3.2.4.6) 

vertikaluri mrudis biseqtrisa tolia 

Бvert =  𝑇vert
2 + 𝑅vert 

2 − 𝑅vert   , 

an 

            Бvert =
𝑇vert

2

2𝑅vert 
=
𝐾vert

2

8𝑅vert 
= 𝑅vert 

 𝑖1 − 𝑖2 
2

8
   .          (3.2.4.7) 

 profilis nebismieri wertilis mdebareoba vertikalur 

mrudze ganisazRvreba 𝑋  da 𝑌  marTkuTxa koordinatebiT 

(nax. 3.2.4.2). 

 abscisebs gadaTvlian yovel 10 m vertikaluri mrudis 

dasawyisidan, ordinatebs gamoTvlian formuliT (an aiReben 

cxrilidan) 

𝑌 =
𝑥2

2𝑅
  . 

 ordinatebis sidideebi grZivi profilis saproeqto 

niSnulebSi SeaqvT Sesworebis saxiT – daamateben Sezneqili 

mrudis SemTxvevaSi da akleben gamozneqili mrudis 

SemTxvevaSi. 

 vertikaluri mrudebis elementebis da wertilebis 

koordinatebis gansazRvrisaTvis Sedgenilia specialuri 

cxrilebi, iseve rogorc horizontaluri mrudebisaTvis. 
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3.2.5. trasis niveloba da agegmva.  

trasis mibma 

 

 trasaze nivelobas asruleben mis gaswvriv dayenebul 

mudmiv da droebiT reperebze, sapiketo da ganivi profilis 

wertilebze. mudmiv reperebs amagreben yovel 20-30 km-ze, 

did xidebTan, dasaxlebul punqtebSi, sadgurebis moednebze 

da sxva. damatebiT 2-3km SualedebiT amagreben droebiT 

reperebs. nivelobas asruleben ori niveliriT. pirveli 

niveliriT gaivlian yvela sapiketo da plus wertilebs, 

mudmiv da droebiT reperebs. meore niveliriT ki mxolod 

reperebs, romlebic wertilebis damakavSirebeli arian, 

agreTve ganivi profilis wertilebs. kilometrul piketebs 

da reperebs aucileblad aniveleben orive niveliriT, 

rogorc damakavSirebel wertilebs. 

 erTmagi niveloba daiSveba mxolod mokle trasebze da 

ormxrivi lartyebiT. mTagorian adgilebSi sjobs 

trigonometiuli nivelobis Catareba. nivelobis sizuste 

xasiaTdeba Semdegi zRvruli SecdomebiT: 

1) gamosaval punqtebs Soris an poligonis aRmatebaTa 

Seukvrelobam ar unda gadaaWarbos 

𝑓𝑕zR = 50 𝐿,  km  ,   mm  . 

2) ormagi nivelobiT miRebul aRmatebaTa jamebs Soris 

gansxvavebam ar unda gadaametos 

∆𝑕zR = 50 𝐿 ∙  2 = 70 𝐿  ,   mm .  

 savele trasirebisas asruleben topografiul agegmvas 

calkeul ubnebsa da moednebze msxvili masStabiT  1: 500 ÷

1: 2000 .  vake adgilebSi agegmvas asruleben ganivebze, 

mTagorian adgilebSi ki iyeneben taqeometriul an menzulur 
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agegmvebs. did trasebze da samTo raionebSi iyeneben 

stereofotogrammetriul agegmvas. 

 msxvilmasStabiani fotogegmebis arsebobisas trasas 

dawvrilebiT ar agegmaven, mxolod Seavseben am gegmebze 

situacias. 

 trasis mibma geodeziuri safuZvlis punqtebze sruldeba 

trasis TavSi, bolosa da gansazRvruli SualedebiT SuaSi. 

mibma sruldeba triangulaciis an poligonometriis 

punqtebze da sanivelo qselis reperebze. mibmis sizuste ar 

unda iyos naklebi trasis gayvanis sizusteze. mibmis sixSire 

ki damokidebulia safuZvlis punqtebis trasidan daSorebaze. 

magaliTad, Tu trasidan punqtamde 3 km-ia, mibma unda 

moxdes yovel 25 km-ze, 10 km-mde daSorebisas ki – yovel 

50 km-ze. 

 poligonometriuli svlis grZivi da ganivi 

cdomilebebis tolobis pirobebSi, aucilebelia azimuti 

ganisazRvros yoveli 30-35 gverdis Semdeg. kuTxuri 

Seukvreloba poligonometriul svlaSi daiSveba 

𝑓𝛽zR = 𝑚𝛽 𝑛 + 1  , 

sadac, 𝑚𝛽 aris kuTxis gazomvis skS; 

      𝑛 − qselSi kuTxeebis raodenoba. 

 trasis gaswvriv Sesrulebul sanivelo svlebs 

akavSireben saxelmwifo sanivelo qselis reperebTan ara 

uiSviaTes yoveli 15 km-is Semdeg. 
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3.2.6. trasirebis masalebis damuSaveba 

 

 trasirebis masalebi muSavdeba TandaTanobiT – mowmdeba 

Jurnalebi, awonasworeben sanivelo da saagegmvo svlebs, 

angariSoben koordinatebs da simaRleebs, adgenen gegmebs da 

profilebs. gansakuTrebuli yuradReba unda mieqces moxvevis 

kuTxeebis gamoTvlebis siswores. xazovani gazomvebi 

mowmdeba piketaJis dakvalviT, JurnalSi amowmeben mrudis 

elementebis da bolo wertilebis sapiketaJo mniSvnelobebis 

gamoTvlis siswores. savele Jurnalebsa da gamoTvlebs 

awarmoebs ori Semsrulebeli – kontrolis mizniT. 

 mrudebisa da wrfeebis uwyisSi SeaqvT trasis 

elementebi. wrfis sigrZes angariSoben, rogorc sxvaobas 

Semdgomi mrudis dasawyisis da wina mrudis bolos 

sapiketaJo mniSvnelobebs Soris. moxvevis kuTxeebis 

wveroebs (𝐵𝑌)  Soris manZili (𝐿)  iangariSeba, rogorc 

mezobeli wveroebis sapiketaJo mniSvnelobebs Soris 

sxvaobas damatebuli wina mrudis minazomi 

 
 wrfeebisa da mrudebis uwyisis Sedgenis sisworis 

kontrolia: 

1) mrudebis tangensebis jamis gaormagebul sididesa da 

mrudebis sigrZeTa jams Soris sxvaoba unda udrides 

trasaze minazomTa jams  

                                            2 𝑇 −  𝐾 =  𝐷    .                            (3.2.6.2) 

2) trasis marjvena da marcxena kuTxeTa jamebis sxvaoba 

toli unda iyos trasis bolo da sawyisi gverdebis 

direqciuli kuTxeebis sxvaobisa 

                                           𝜃mj −  𝜃mc = 𝛼b − 𝛼s    .                   (3.2.6.3) 
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3) swori monakveTebis (𝑃) jami plus mrudebis (𝐾) jami 

unda udrides trasis sigrZes  𝑆 ,  romelic Tavis mxriv 

tolia trasis bolo da sawyisi wertilebis sapiketaJo 

mniSvnelobebis sxvaobisa da amave dros moxvevis wveroebs 

Soris manZilebis jamis da yvela minazomebis jamis sxvaobisa 

                                   𝑃 +  𝐾 =  𝐿 −  𝐷 = 𝑆   .                     (3.2.6.4) 

 trasis gegmas adgenen 1: 5000  an 1: 10000  masStabSi 

moxvevis wveroTa koordinatebiT an direqciuli kuTxeebiT 

da gverdebis sigrZeebiT. gegmaze gadaaqvT situacia, trasis 

damagrebis niSnebi, mrudebis sawyisi da bolo wertilebi, 

moxvevis adgilebi, kilometrebi. moxvevis adgilebSi aweren 

mrudebis elementebs, wrfeebze – maT sigrZeebsa da 

azimutebs. 

 trasis agegmil ubanze adgenen grZiv profils. 

profilze daitanen saproeqto xazis miaxloebiT 

mdebareobas, romelic SemdegSi dazustdeba. yoveli saxis 

wrfivi nagebobisaTvis dadgenilia profilis standartuli 

saxe. 

 profilze niSnulebs aweren santimetrobiT. wertilebs 

aerTeben texiliT. horizontalur mrudebs aCveneben 

gamozneqilobiT zeviT, Tu trasa uxvevs marjvniv da 

piriqiT. mrudze aweren sawyisi da bolo wertilebis 

piketaJs, agreTve mrudis mTavar elementebs. qanobebs aweren 

meaTasedebSi (promilebSi). 

 saproeqto niSnulebiT gamoxazaven saproeqto xazs da 

angariSoben da aweren muSa niSnulebs. 

 savele trasirebis ZiriTadi sabuTebia: 

- ganmartebiTi baraTi proeqtis naturaSi gadatanis 

masalebiT; 

- trasis gegma, grZivi da ganivi profilebi; 
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- moednebis, sadgurebis da sxvaTa msxvilmasStabiani 

gegmebi; 

- miwis samuSaoebis sqematuri gegmebi; 

- trasis gadakveTis adgilebis, xelovnur nagebobaTa da 

sxvaTa CamonaTvali; 

- trasis damagrebis, mrudebisa da wrfeebis, 

gawonasworebis, koordinatTa gamoTvlis da sxva 

uwyisebi; 

- reperebis simaRleebis katalogi, centrebisa da 

niSnebis sqemebi. 
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Tavi 4. geodeziuri dakvalviTi 

samuSaoebi 

4.1. nagebobaTa dakvalvis Teoriuli 

safuZvlebi 

4.1.1. dakvalviTi samuSaoebis principi da  

sizustis normebi 

 nagebobis dakvalva ewodeba geodeziur samuSaoTa 

kompleqss proeqtis naturaSi gadasatanad, misi gengegmis da 

muSa naxazebis Sesabamisad, rac gulisxmobs mSenebare 

nagebobis calkeuli damaxasiaTebeli wertilebisa da 

sibrtyeebis gegmuri da sasimaRlo mdebareobis adgilze 

gansazRvras. 

 SinaarsiT dakvalviTi da topoagegmviTi samuSaoebi 

urTierTsapirispiroa. Tu agegmvisas adgilze  gazomvebis 

safuZvelze da pirdapiri geodeziuri amocanebis meSveobiT 

iangariSeba punqtis mdebareoba, Sedgeba gegma da profilebi 

da am gazomvebis sizuste damokidebulia agegmvis masStabze, 

dakvalvis dros, piriqiT, saproeqto gegmis da profilebis 

mixedviT, Sebrunebuli geodeziuri amocanebis meSveobiT, 

pouloben adgilze nagebobis RerZebisa da wertilebis 

mdebareobas im sizustiT, romelic gaTvaliswinebulia 

normatuli dokumentebiT. amitom dakvalviTi samuSaoebisas 

gazomvis xerxebi ramdenadme gansxvavebulia, gazomvis 

xerxebisgan agegmviTi samuSaoebisas, xolo sizuste 

dakvalviTi samuSaoebisas mniSvnelovnad maRalia agegmviTi 

samuSaoebis sizustesTan SedarebiT. magaliTad, kuTxeebisa 

da manZilebis gazomvis sizustis gazrdisTvis, maT zomaven 

ramdenime ileTiT pirdapiri da Sebrunebuli mimarTulebiT 

da maTSi Sesworebebis SetaniT. nagebobis dakvalvisas 

adgilze mocemulia romelime wertili da gamosavali 
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mimarTuleba da saWiroa vipovoT meore wertili an 

mimarTuleba maTgan manZilis an kuTxis gadazomviT, romelTa 

sidideebi fiqsirebulia. amitom am gadazomvebis mravalgzis 

ganmeoreba sizustes ver gazrdis. saWiroa sxva principiT 

midgoma. 

 proeqtis naturaSi gadatanisas geometriuli safuZvelia 

nagebobis grZivi da ganivi RerZebi, romelTa mimarTacaa 

mocemuli muSa naxazze yvela saproeqto zoma. mTavari 

damkvalavi RerZebi miebmeba geodeziuri safuZvlis punqtebs. 

 wrfiv nagebobaTa mTavar RerZebad gvevlineba am 

nagebobaTa grZivi RerZebi (kaSxlebze, xidebze, gzebze, 

gvirabebSi da sxv.), Senoba-nagebobebSi – maTi simetriis 

RerZebi, an kedlebis gabarituli RerZebi. 

 mTavari damkvalavi RerZebis garda ansxvaveben nagebobaTa 

sapasuxismgeblo nawilebis ZiriTad RerZebs. mTavar da 

ZiriTad RerZebTan akavSireben damxmare RerZebs. 

 sibrtyeebisa da calkeuli wertilebis simaRleebs 

angariSoben pirobiTi zedapiridan (SenobebSi es aris 

pirveli sarTulis iatakis done) zeviT plus niSniT, qveviT 

– minus niSniT. 

 nagebobis dakvalva sruldeba sam etapad: 

 pirvel etapze sruldeba ZiriTadi dakvalviTi 

samuSaoebi. geodeziuri dakvalvis punqtebidan Sebrunebuli 

amocanebis gadawyvetiT, adgilze polaruli koordinatebiT 

pouloben ZiriTadi damkvalavi RerZebis mdebareobas da 

amagreben maT adgilze niSnebiT. mTavari RerZebidan axdenen 

Senobis ZiriTadi RerZebis dakvalvas da damagrebas. 

 meore etapze sruldeba nagebobis detaluri dakvalva, 

romelic gansazRvravs nagebobis elementebis 

urTierTmdebareobas. detaluri dakvalva sruldeba meti 

sizustiT, vidre mTavari RerZebis dakvalva. Tu mTavari 
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RerZebis dakvalva adgilze SeiZleba 3-5 sm sizustiT, 

detaluri dakvalva unda Catardes 2-3 mm sizustiT da 

zogjer metiTac. 

 mesame etapze sruldeba nagebobis teqnologiuri 

RerZebis dakvalva. es etapi yvelaze met sizustes – 

0,1 ÷ 1,0  mm da metsac moiTxovs. 

 amgvarad, nagebobis dakvalvisas daculia geodeziuri 

samuSaoebis zogadi principi: saerTodan kerZosken. Tumca am 

samuSaoebis Sesrulebis sizuste izrdeba pirvelidan mesame 

etapisken.  

 saerTod, nagebobis dakvalvis sizuste damokidebulia 

nagebobis tipze, daniSnulebaze, samSeneblo masalaze, 

warmoebis teqnologiur Taviseburebaze da 

reglamentirebulia samSeneblo normebiTa da wesebiT. 

 nagebobis RerZidan simetriuli, zRvrulad dasaSvebi, 

gadaxra proeqtSi mocemuli ∆ daSvebis mixedviT tolia 

±𝛿 =
∆

2
   . 

0,9973 albaTobiT saSualo kvadratuli gadaxra 

𝜍 =
𝛿

3
=
∆

6
   . 

 zogadad, sainJinro nagebobis agebis sizuste 

damokidebulia geodeziuri gazomvebis sizusteze – 𝜍g , 

proeqtis teqnologiuri angariSis sizustesa – 𝜍t  da 

samSeneblo – samontaJo samuSaoebis sizusteze – 𝜍s. 

CamoTvlili faqtorebis damoukideblobis pirobebSi 

nagebobis romelime wertilis Teoriulidan gadaxris 𝜍 − 

skS-is sidide SeiZleba warmovadginoT Semdegi saxiT 

                                          𝜍2 = 𝜍g
2 + 𝜍t

2 + 𝜍s
2   ,                       (4.1.1.1) 

sadac, 𝜍g  aris xazovani, kuTxuri da sasimaRlo ganazomTa 

Secdomebis jamuri sidide; 𝜍t −  danadgarebis, agregatebis, 

xazebis proeqtebis teqnologiuri gaTvlebis jamuri 
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Secdoma; 𝜍s −  samSeneblo da samontaJo samuSaoebis 

Secdomebis jamuri gavlena. 

 gadaxris dasaSvebi sidide mocemulia proeqtSi da 

jamurma gavlenam ar unda gadaaWarbos mas. 

 geodeziur ganazomTa sizustis angariSisas xSirad 

iyeneben Tanabari gavlenis princips, Secdomis calkeuli 

damoukidebeli wyaros sididis gasagebad. magaliTad, 

funqciaSi 

                                   𝜍2 = 𝜍1
2 + 𝜍2

2 + ⋯+ 𝜍𝑛
2                        (4.1.1.2) 

dauSveben, rom 𝜍1 ≈ 𝜍2 ≈ 𝜍3 ≈ ⋯ ≈ 𝜍𝑛 , ris Semdeg Secdomebis 

TiToeuli wyaros gavlena ar gadaaWarbebs Semdeg sidides 

                                                   𝜍𝑖 =
𝜍

 𝑛
   .                                     (4.1.1.3) 

 𝜍𝑖  sididis mixedviT angariSoben gazomvebis sizustes, 

SeimuSaveben samuSaos Catarebis meTodikas, SeirCeven 

instrumentebs. 

 

 

4.1.2. dakvalviTi samuSaoebis elementebi 

 

 dakvalviTi samuSaoebis ZiriTadi elementebia: saproeqto 

kuTxis ageba, saproeqto manZilis gadazomva, saproeqto 

niSnulis naturaSi gadatana, saproeqto qanobebiT xazisa da 

sibrtyis adgilze gadatana. 

 saproeqto kuTxis adgilze ageba. adgilze 𝛽 saproeqto 

kuTxis asagebad aucilebelia mocemuli gamosasvleli 𝐵𝐴 

gverdidan (nax.  4.1.2.1a) gadavzomoT (𝛽pr) saproeqto kuTxe. 

amisaTvis Teodolits daayeneben 𝐵  wertilSi, Wogrs 

daumizneben 𝐴 wertils, SeuTavseben limbisa da alidadis 00 

anaTvlebs (Cveulebriv, 00 -Tan axlos), miumateben am 

anaTvals saproeqto 𝛽pr  kuTxes, auSveben alidadas da 
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brunviT daayeneben mas saWiro anaTvalze. mzeris RerZis 

gaswvrivobaSi 𝑙  saproeqto manZilis gadazomviT adgilze 

afiqsireben 𝐶′  wertils (nax. 4.1.2. 1a ). imaves imeoreben 

vertikaluri wredis meore mdebareobaSi da daniSnaven meore 

– 𝐶′′  wertils. 𝐶′𝐶′′  manZils gayofen Suaze da adgilze 

daniSnaven 𝐶  wertils. 𝐴𝐵𝐶  kuTxe iqneba dabali sizustiT 

adgilze gadatanili saproeqto kuTxe. 

 
 nax. 4.1.2.1 

 

 Tu saWiroa saproeqto kuTxis maRali sizustiT 

gadatana, maSin zemoT aRwerili Cveulebrivi sizustiT 

adgilze gadatanil  𝐴𝐵𝐶  kuTxes (nax. 4.1.2.1b) zomaven 

ramdenime ileTiT, gansazRvraven mis 𝛽′  zust mniSvnelobas 

da Seadareben 𝛽pr saproeqto mniSvnelobas. iReben saproeqto 

da gazomil kuTxeebs Soris sxvaobas 

∆𝛽 = 𝛽pr − 𝛽′  . 

da cnobili 𝐵𝐶  saproeqto manZiliT, gamoiTvlian 𝐶𝐶0 = ∆𝑙 

wrfiv Sesworebas (reduqcia) 

                                                   ∆𝑙 = 𝑙 
∆𝛽

𝜌
  .                                  (4.1.2.1) 

 𝐶  wertilidan adgilze gadavzomavT ∆𝑙  sidides, 𝐵𝐶 -s 

marTobulad, ∆𝛽-s niSnis mixedviT erT an meore mxares. amiT 

sabolood davafiqsirebT adgilze saproeqto kuTxes, 

SedarebiT maRali sizustiT. es kuTxe iqneba 𝐴𝐵𝐶0 = 𝛽pr. 

kontrolisaTvis mas kidev gazomaven.  
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 saproeqto kuTxis agebis sizuste damokidebulia 

gazomvis Secdomaze (damzera da anaTvlis aReba limbze), 

instrumentul Secdomasa da garemo pirobebze. 

 dacentrvis da reduqciis da gamosavali monacemebis 

Secdomebi ( 𝐴  da 𝐵  punqtebis mdebareobaTa Secdomebi), 

saproeqto kuTxis agebis sizusteze gavlenas ar axdens, 

Tumca iwvevs 𝐵𝐶  mimarTulebisa da 𝐶  wertilis 

mdebareobaTa gadanacvlebas. 

 (4.1.2.1) formulidan gamomdinare, xazovani reduqciis 

Secdoma toli iqneba 

                                               𝑚∆𝑙  = 𝑙 
𝑚∆𝛽

𝜌
  .                               (4.1.2.2) 

magaliTad, Tu 𝑙 = 200 m, 𝑚∆𝛽 = 1,5′′  maSin 𝑚∆𝑙 ≈ 1,5 mm. es 

sidide SeiZleba saxazaviT gadaizomos adgilze damagrebul 

paloze. 

 saproeqto manZilis gadazomva. saproeqto manZilis 

adgilze gadatanis principi igivea, rac saproeqto kuTxis 

agebisa. 

 
 nax. 4.1.2.2 

 

adgilze mocemuli 𝐴  wertilidan mocemuli 𝐴𝐵 

mimarTulebiT (nax.4.1.2.2) gadazomaven da daafiqsireben 

saproeqto manZilTan miaxloebul sidides. am manZils 

zomaven saWiro sizustiT ramdenjerme, yvela Sesworebis 

gaTvaliswinebiT. miRebul 𝑙gaz  sidides adareben 𝑙pr 

saproeqto mniSvnelobas, pouloben ∆𝑙 = 𝑙pr − 𝑙gaz  xazovan 

Sesworebas, romelsac ∆𝑙  niSnis mixedviT gadazomaven 𝐵′ 

wertilidan. kontrolisaTvis zomaven 𝐴𝐵 manZils. 
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 saproeqto manZilis agebis sizuste damokidebulia 

mxolod 𝐴𝐵′  manZilis da ∆𝑙  Sesworebis gadazomvebis 

sizusteze. 

 mxedvelobaSi unda gvqondes, rom saproeqto manZilebis 

uSualod gadazomvisas naturaSi, gadazomvebis Sesworebebs 

xazebis gazomvebTan SedarebiT, sapirispiro niSani aqvT. 

magaliTad, vTqvaT gvaqvs sazomi xelsawyo, romlis sigrZe 

gazomvis temperaturaze, metia mis nominalur sigrZeze. or 

wertils Soris manZilis gazomvisas Sesworeba unda 

SevitanoT + niSniT. piriqiT, Tu xelsawyo Tavis nominalur 

sigrZeze moklea, maSin Sesworeba unda SevitanoT – niSniT. 

 saproeqto manZilebis gadazomvisas yvelaferi 

sapirispirod iqneba da Sesworebebi Sebrunebuli niSniT 

unda SevitanoT. 

 daxril adgilebSi xazebis gazomvisas, Sesworeba 

daxrilobisaTvis unda SevitanoT minus niSniT, radgan 

daxrili yovelTvis metia horizontalur xazze. manZilebis 

gadazomvebisas gveqneba Sebrunebuli movlena, radgan 

gadasazomi manZili horizontaluri qvedebulia da xSirad 

gadazomva gviwevs daxril zedapirze, amitom 

horizontaluridan daxrilze gadasvlis dros xazis sigrZe 

matulobs. amrigad, daxrilobisTvis Sesworeba unda 

SevitanoT plus niSniT. 

 saproeqto niSnulis naturaSi gadatana. saproeqto 

simaRleebi adgilze gadaaqvT uaxloesi reperebidan 

instrumentis horizontis gamoyenebiT. nivelirs davayenebT 

repersa da gadasatan wertils Soris SuaSi (nax. 4.1.2.3) da 

ganvsazRvravT instrumentis horizonts 

𝐻i. h. = 𝐻𝑅𝑃 + 𝑎   . 
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𝑃 saproeqto wertilis adgilze dayenebisTvis saWiroa 

vicodeT 𝑏 anaTvali lartyaze. naxazidan 

𝐻𝑅𝑃 + 𝑎 = 𝐻pr + 𝑏  , 

saidanac 

                             𝑏 = 𝐻𝑅𝑃 + 𝑎 −𝐻pr = 𝐻i. h. − 𝐻pr  .               (4.1.2.3) 

 

 
nax. 4.1.2.3 

gamovTvliT (4.1.2.3) formuliT 𝑏  anaTvlis sidides, 𝑃 

wertilSi lartyas davayenebT im simaRleze, rom masze 

anaTvali iyos 𝑏.  amisaTvis SeiZleba mogviwios lartyis 

aweva an daweva da Ziris dafiqsireba. 

 kontrolis mizniT adgilze datanil 𝑃  wertilze 

nivelobiT gansazRvraven mis faqtobriv simaRles da 

Seadareben saproeqtos. 

 saproeqto niSnulis adgilze gadatanisas ZiriTadi 

Secdomebia: 

- sawyisi monacemebis Secdomebi; 

- reperze dayenebul lartyaze 𝑎 anaTvlis 𝑚𝑎 Secdoma; 

- lartyis 𝑏  saproeqto anaTvalze dayenebis 𝑚𝑏 

Secdoma; 

- saproeqto wertilis naturaSi dafiqsirebis 𝑚f 

Secdoma. 
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saerTo jamSi gvaqvs 

                            𝑚pr
2 = 𝑚𝑅𝑃

2 + 𝑚𝑎
2 + 𝑚𝑏

2 + 𝑚f
2  .             (4.1.2.4) 

 wertilis saproeqto niSnuli adgilze SeiZleba 

gadatanil iqnes gamoTvlili aRmatebis sididiTac 

                                                 𝑕pr = 𝐻pr − 𝐻𝑅𝑃   ,                          (4.1.2.5) 

magram igi SedarebiT Sromatevadia da iSviaTad mimarTaven. 

 saproeqto qanobis mqone xazis da sibrtyis naturaSi 

gadatana. saproeqto qanobis adgilze gadasatanad iyeneben 

rogorc nivelirs, ise Teodolits. gansakuTrebiT efeqturi 

am mizniT lazeruli xelsawyoebia. 

 nivelirs adgilze ise amagreben, rom misi ori amwevi 

xraxni 𝐴𝐵  xazis gaswvrivobaSi iyos (nax. 4.1.2.4). 𝐴  da 𝐵 

wertilebSi maxlobeli reperebidan gadaaqvT mocemuli 𝐴𝐵 

manZiliT da grZivi qanobiT gamoTvlili saproeqto 

niSnulebi. nivelirs ori xraxnis moZraobiT da miaxloebis 

xerxiT ise davxriT, rom 𝐴  da 𝐵  wertilebze dayenebul 

lartyebze miviRoT erTnairi anaTvlebi. amiT niveliris 

mzeris sxivs vayenebT saproeqto qanobis (𝐴𝐵 mimarTulebiT) 

paralelurad. lartyis 

SetaniT 𝐴𝐵  gaswvrivobaSi 

da masze imave anaTvalTa 

dafiqsirebiT, 𝐴𝐵  xazi 

gadatanili iqneba mocemuli 

saproeqto qanobiT. 

 analogiurad gadaaqvT 

naturaSi saproeqto sibrtye, romelsac eqneba rogorc 

grZivi qanobi 𝐴𝐵  mimarTulebiT, ise ganivi                    

qanobi 𝐵𝐶  mimarTulebiT. am dros moqmedeben sami amwevi 

xraxniT da TandaTanobiTi miaxloebiT aRweven imas, rom 

𝐴, 𝐵, 𝐶  da 𝐷  (nax.4.1.2.4) wertilebze dayenebul lartyebze 

anaTvlebi erTnairi iyos. Semdeg nebismier wertilze 

nax. 4.1.2.4 



133 
 

lartyas ise davayenebT, rom masze anaTvali igive iyos. 

lartyis qusli fiqsirdeba adgilze. am samuSaos Sesruleba 

umjobesia TeodolitiT, romlis gamoyenebisas mas ayeneben 

romelime sawyis wertilSi da mis mimarT zomaven 

instrumentis simaRles. nuladgilis gaTvaliswinebiT 

vertikalur wredze ayeneben saproeqto qanobis Sesabamis 

daxris kuTxis anaTvals. Tu sarze aRvniSnavT instrumentis 

simaRles, saris Zirs ki davafiqsirebT, miviRebT saproeqto 

qanobis mqone zedapirs. 

 

 

4.1.3. ZiriTadi RerZebis dakvalvis  

xerxebi 

 

 ZiriTadi RerZebis dakvalva nagebobis tipis, gazomvebis 

pirobebis da dakvalvis moTxovnili sizustisgan 

gamomdinare, SeiZleba Sesruldes sxvadasxva xerxiT: 

polaruli an marTkuTxa koordinatebis xerxiT, kuTxuri, 

xazovani an gaswvrivobaSi gadakveTebiT, Sekruli poligonis, 

Caketili samkuTxedisa da sxva xerxebiT. 

 proeqtis naturaSi gadatanis sizuste SeiZleba 

gamovsaxoT formuliT 

                                       𝑚2 = 𝑚dak
2 + 𝑚fiq

2 + 𝑚gam
2    ,                  (4.1.3.1)                                                                                  

sadac, 𝑚dak aris uSualod dakvalviTi samuSaoebis Secdoma; 

 𝑚fiq   _ gadatanili wertilis adgilze dafiqsirebis 

Secdoma;  

 𝑚gam  _ sawyisi anu gamosavali monacemebis gavlenis 

Secdoma. 

 dakvalviTi samuSaoebis Secdomis sidide damokidebulia 

nagebobis dakvalvis geometriaze, misi agebis xerxze da 

SeiZleba gamovTvaloT geodeziaSi cnobili formulebiT. 
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 fiqsirebis Secdoma damokidebulia wertilis adgilze 

daproeqciebis xerxze da mcirea optikuri dacentrvis 

gamoyenebisas. 

 gamosavali monacemebis Secdomis gavlena dakvalvis 

sizusteze rTuli sakiTxia da yovel konkretul 

SemTxvevaSi specialur 

gamokvlevas saWiroebs. 

 polaruli koordinatebis 

xerxi. am xerxs xSirad 

iyeneben poligonometriisa da 

samSeneblo badis punqtebidan 

dakvalvis dros. adgilze 

nagebobis 𝐶  wertili 

(nax.4.1.3.1) ganisazRvreba 

saproeqto  kuTxis agebiT da am mimarTulebaze saproeqto 

𝑙  manZilis gadazomviT, romelTa sidideebs pouloben 

poligonometriis punqtis da saproeqto wertilis 

koordinatebiT, Sebrunebuli geodeziuri amocanebis 

amoxsniT.  

                                      

𝑡𝑔𝛼1,𝑐 =
𝑦𝑐 − 𝑦1

𝑥𝑐 − 𝑥1
;

𝑙 =
𝑦𝑐 − 𝑦1

𝑠𝑖𝑛𝛼1,𝑐
=
𝑥𝑐 − 𝑥1

𝑐𝑜𝑠𝛼1,𝑐
; 

𝛽 = 𝛼1,2 − 𝛼1,𝑐   .  
 
 

 
 

                         (4.1.3.2) 

 kontrolis mizniT, 𝐶 wertilSi zomaven kuTxes 1 da 2 

punqtebze damzeriT da adareben mis gamoTvlil 

mniSvnelobas. 

 𝐶  wertilis adgilze dakvalvis sizusteze gamosavali 

punqtebis mimarT ZiriTadad gavlenas axdenen   kuTxis 

agebis _ 𝑚𝛽 da 𝑙 manZilis gadazomvis _ 𝑚𝑙 Secdomebi  

                                            𝑚𝑐
2 = 𝑚𝑙

2 + 𝑙2  
𝑚𝛽

2

𝜌2
  .                        (4.1.3.3) 

 nax. 4.1.3.1 
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 dacentrvisa da reduqciis Secdomebi saproeqto kuTxis 

agebis sizusteze uSualo gavlenas ar axdens, Tumca iwvevs 

𝐶  wertilis gadaadgilebas da miT metad, rac metia  

kuTxe. am Secdomis Sesamcireblad cdiloben, rom  <  900 , 

xolo 𝑙 <  𝑏, sadac 𝑏 1-el da me-2 punqtebs Soris manZilia 

(bazisi). 

 saproeqto poligonis ageba. roca dasakvalavi wertili 

(I, II) didi manZiliTaa daSorebuli gamosavali wertilidan 

(1,2), maSin polaruli meTodis gamoyeneba mravalgzis 

gvixdeba. I saproeqto wertilis gadasatanad 

poligonometriis 1-li punqtidan da Sesabamisad, II 

saproeqto wertilis gadasatanad poligonometriis me-2 

punqtidan (nax.4.1.3.2), mravalgzis gvixdeba 𝛽𝑖  kuTxeebisa da 

𝑙𝑖  manZilebis gadazomva. 

 
nax. 4.1.3.2 

 Tu I da II wertilebi urTierTxilvadia, zomaven 𝛾  da 

𝛾 ′  mimxrobis kuTxeebs, Sedegad miiReba 1 I II 2 Caketili 

poligoni, romelsac awonasworeben da gamoTvlian I da II 

punqtebis koordinatebs, romelsac adareben saproeqto 

koordinatebs da saWiroebis SemTxvevaSi axdenen maT 

reducirebas. I da II punqtebis urTierTmdebareobis Secdoma 

toli iqneba 

                                      𝑚𝐼,𝐼𝐼
2 = 𝑚1,𝐼

2 + 𝑚2,𝐼𝐼
2 + 𝑚1,2

2    ,                 (4.1.3.4) 
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 sadac, 𝑚1,𝐼  da 𝑚2,𝐼𝐼  _ saproeqto svlebis bolo 

wertilebis mdebareobis Secdomebia, romlebic gamoTvlilia 

poligonometriuli svlis Zvris cnobili formulebiT;  

𝑚1,2   _ 1 da 2 gamosavali punqtebis urTierTmdebareobis 

Secdomaa. 

 marTkuTxa koordinatebis xerxi. am xerxs iyeneben maSin, 

rodesac moedanze gvaqvs geodeziuri samSeneblo bade, 

romlis koordinatTa sistemaSia mocemuli proeqtis yvela 

mTavari wertilis mdebareoba. 

 
 nax. 4.1.3.3 

 gamovTvliT badis uaxloesi punqtidan ∆𝑥  da ∆𝑦  (nax. 

4.1.3.3) nazrdebs da gadavzomavT maT badis saTanado gverdze. 

miRebuli 𝑝  wertilidan badis gverdis marTobulad 

TeodolitiT ageben 900 -ian kuTxes wredis ori mdebareobiT 

da masze gadazomaven meore nazrds – miRebul 𝐶  wertils 

daamagreben adgilze. kontrolis mizniT 𝐶  wertili 

SeiZleba avagoT badis sxva punqtidan. 

 manZilebis gadazomvis da kuTxis agebis cdomilebebis 

Sedegad adgilze miviRebT 𝑃′  da 𝐶′  wertilebs. aseTi gziT 

dakvalvisas sizusteze umTavresad moqmedeben gaswvrivobaSi 

koordinatTa nazrdebis gadazomvis Secdomebi (𝑚∆𝑥 da 𝑚∆𝑦 ) 

da kuTxis agebis 𝑚 Secdoma. 

 Tu dakvalvas SevasrulebT ordinatebis RerZidan, 

gveqneba 
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                           𝑚2 = 𝑚∆𝑦
2 + 𝑚∆𝑥

2 +  
𝑚𝛽

𝜌
 

2

∆𝑥2  ,                   (4.1.3.5) 

 xolo abscisTa RerZidan Sesrulebisas, gveqneba 

                                  𝑚2 = 𝑚∆𝑥
2 + 𝑚∆𝑦

2 +  
𝑚𝛽

𝜌
 

2

∆𝑦2  .              (4.1.3.6)         

 rogorc (4.1.3.5) da (4.1.3.6) formulebidan Cans, 𝑚 

dakvalvis Secdomis sidide damokidebulia imaze, Tu romeli 

nazrdi gadaizomeba pirvelad. Secdoma naklebi iqneba im 

SemTxvevaSi Tu gverdis marTobze gadavzomavT ufro mokle 

manZils, radgan am dros kuTxis agebis Secdomis gavlena 

iqneba mcire. 

 amis gamo, wesadaa miRebuli, rom marTkuTxa 

koordinatebis xerxiT dakvalvisas did nazrds gadazomaven 

gaswvrivobaSi, xolo mcire nazrds _ mis marTobulad. 

 pirdapiri kuTxuri gadakveTis xerxi. es xerxi 

umTavresad gamoiyeneba xidebisa da hidroteqnikuri 

nagebobebis dakvalvisas. 

 saproeqto 𝐶  wertilis (nax.4.1.3.4) mdebareobas 

pouloben 1 da 2 punqtebze erTdroulad 𝛽1  da 𝛽2 

kuTxeebis gadazomvis Sedegad, gadakveTiT. 1 − 2  gverdi 

gadakveTis bazisia (𝑏) . damkvalavi 𝛽1  da 𝛽2  kuTxeebi 

iangariSeba, rogorc 

gverdebis direqciuli 

kuTxeebis sxvaoba, 

direqciuli kuTxeebi ki 

– 1 da 2 gamosavali da 

𝐶  dasakvalavi punqtebis 

koordinatebiT – 

Sebrunebuli geodeziuri 

amocanebis amoxsniT. 

 cnobilia, rom 

pirdapiri kuTxuri gadakveTis skS tolia 

nax. 4.1.3.4 
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                                          𝑚2 =
𝑚𝛽

2(𝑙1
2 + 𝑙2

2)

𝜌2𝑠𝑖𝑛2𝛾
   ,                           (4.1.3.7)  

an, radgan (4.1.3.4) naxazidan 

      𝑙1 = 𝑏 
𝑠𝑖𝑛𝛽2

𝑠𝑖𝑛𝛾
          da           𝑙2 = 𝑏 

𝑠𝑖𝑛𝛽1

𝑠𝑖𝑛𝛾
 

amitom 

                              𝑚2 =
𝑚𝛽

2𝑏2

𝜌2
∙
𝑠𝑖𝑛2𝛽1 + 𝑠𝑖𝑛2𝛽2

𝑠𝑖𝑛4𝛾
    ,               (4.1.3.8) 

sadac 𝑚𝛽  −  𝛽1 da 𝛽2  kuTxeebis agebis Secdomaa, romlis 

sididezec gavlenas axdens sakuTriv kuTxuri gazomvebi, 

instrumentuli da garemo pirobebis Secdomebi. 

 rogorc (4.1.3.7) da (4.1.3.8) formulebis analizi 

aCvenebs, gadakveTis yvelaze xelsayrel figurad gvesaxeba 

tolferda samkuTxedi, sadac 𝛽1 = 𝛽2,  𝛾 = 1800  −  2  da 

𝑙1 = 𝑙2 . am SemTxvevisaTvis (4.1.3.7) formula miiRebs Semdeg 

saxes 

                                          𝑚(𝑙) =
𝑚𝛽


 ∙

𝑙 2

𝑠𝑖𝑛2𝛽
     ,                         (4.1.3.9) 

xolo (4.1.3.8) formula ase gamoisaxeba                   

                                      𝑚() =
𝑚𝛽𝑏 2


 ∙

𝑠𝑖𝑛𝛽

𝑠𝑖𝑛22𝛽
     .                (4.1.3.10) 

(4.1.3.9)  formulidan gadakveTis fardobiTi Secdoma iqneba 

                                              
𝑚(𝑙)

𝑙
=

𝑚𝛽 2

𝑠𝑖𝑛2𝛽
    .                          (4.1.3.11) 

am funqcias minimumi aqvs, roca 
1

𝑠𝑖𝑛2𝛽
= 1 anu roca  =  450 

da 𝛾 =  900 .  amgvarad, fardobiTi minimaluri Secdomis 

sidide toli iqneba 

                                                
𝑚(𝑙)

𝑙
 =  

𝑚𝛽


  2    .                       (4.1.3.12) 
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 900-dan gadaxrisas es Secdoma izrdeba 𝑠𝑖𝑛𝛾 -s 

ukuproporciulad da 𝛾 =  300  da 𝛾 = 1500   aRwevs ormag 

sidides, vidre 𝛾 =  900. 

 (4.1.3.10) formulis analizi minimumze gansxvavebul 

Sedegs gvaZlevs. 

 
𝑠𝑖𝑛𝛽

𝑠𝑖𝑛22𝛽
 funqciis minimumia maSin, roca  =  350  16′  anu, 

roca gadakveTis kuTxe tolia𝛾 =  1800 −  2 =  1090 28′ . am 

dros Secdomis absoluturi sidide (4.1.3.10) formulis 

mixedviT, gveqneba 

                                          𝑚(𝛽) =
𝑚𝛽𝑏


∙

3 3

4 2
    .                        (4.1.3.13) 

am SemTxvevaSi manZili dasakvalav wertilamde toli iqneba 

𝑙 =
𝑏

2𝑐𝑜𝑠 35016′
=
𝑏 3

2 2
   . 

𝑚(𝛽) Secdomis fardobiTi sidide iqneba 

𝑚(𝛽)

𝑙
=

3

2
  
𝑚𝛽

𝜌
   . 

es sidide ~1,07-jer metia, vidre fardobiTi Secdoma, roca 

𝛾 = 900 .  piriqiT, absoluturi Secdoma, roca 𝛾 = 1090  28′  

ufro mcire iqneba, vidre maSin, roca 𝛾 = 900  . 

 amrigad, SeiZleba davaskvnaT, rom gadakveTis bazisis (𝑏) 

mocemuli sididisas da damkvalavi kuTxeebis (𝛽𝑖)  agebis 

mocemuli sizustisas, pirdapiri kuTxuri gadakveTis 

fardobiTi Secdoma damokidebulia dakvalvis kuTxis 

sidideze da minimaluria, roca 𝛾 = 900 . yovelgvari gadaxra 

am kuTxis sididisagan iwvevs Secdomis gazrdas. pirdapiri 

kuTxuri gadakveTis absoluturi Secdoma damokidebulia ara 

marto 𝛾 kuTxis sidideze, aramed 𝑙 manZilzec da umciresia, 

roca 𝛾 = 109028′ . 
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 saxeldobr, am kuTxiT gadakveTa yvelaze xelsayrelia 

sainJinro-geodeziuri samuSaoebis dros, radganac yvelaze 

mniSvnelovani swored gazomvebis absoluturi Secdomebia. 

 Caketili samkuTxedis xerxi. pirdapiri kuTxuri 

gadakveTiT miRebuli dakvaluli wertilis mdebareobis 

dasazusteblad iyeneben Caketili samkuTxedis xerxs. am 

xerxis dros naturaSi 𝐶  wertilis (nax. 4.1.3.4) 

gansazRvris Semdeg 1 da 2 gamosaval punqtebze zomaven 𝛽1 

da   𝛽2  gadazomili kuTxeebis zust mniSvnelobebs. Semdeg 𝐶 

wertilSic zomaven 𝛾 kuTxes. 

 Seukvrelobas samkuTxedSi anawileben Tanabrad da 

sazRvraven 𝐶  wertilis koordinatebs. imave 𝐶  wertilis 

saproeqto koordinatebTan Sedarebis gziT pouloben 

Sesworebebs _ xazovani reduqciis sidideebs da 

gadaaadgileben adgilze 𝐶 wertils. 

 

 

4.1.4. detaluri dakvalvis  

xerxebi 

 

 nagebobis detaluri dakvalva mTavari da ZiriTadi 

RerZebis damagrebuli wertilebidan sruldeba, umTavresad 

gaswvrivobis da xazovani gadakveTis xerxebiT an maTi 

kombinaciiT. 

 gaswvrivobis xerxi. am xerxis gamoyenebisas adgilze 

wertilis mdebareoba ganisazRvreba ori gaswvrivobis 

gadakveTiT, romlebic nagebobis mopirdapire mxareebzea 

damagrebuli. gaswvrivobebi iqmneba mzeris sxivebiT an 

mavTulebiT (nax. 4.1.4.1) 
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 es xerxi umTavresad gamoiyeneba samrewvelo da 

samoqalaqo nagebobaTa dakvalvisas, sadac gaswvrivobebi 

samSeneblo RerZebis paraleluria da gadaikveTeba marTi 

kuTxiT. 

 
nax. 4.1.4.1 

 

 gaswvrivobiTi gadakveTis 𝑚  sizuste damokidebulia 

TviT gaswvrivobebis agebis sizusteze ( 1 − 1′  da 2 − 2′ ), 

gamosavali monacemebis Secdomebze (𝑚gam) , agreTve adgilze 

napovni wertilis (𝐶) fiqsirebis Secdomaze (𝑚f) 

                                   𝑚2 = 𝑚1,2
2 + 𝑚gam

2 + 𝑚f
2  .                    (4.1.4.1) 

(4.1.4.1) formulaSi Semavali pirveli wevri – 

gaswvrivobebis agebis Secdoma – 𝑚1,2 −  damokidebulia 

Teodolitis dacentrvis (𝑚c) , samiznis reduqciis (𝑚r) , 

damzeris (𝑚d) , Wogris fokusirebis (𝑚fok) , garemo 

pirobebis (𝑚g.p.)  Secdomebze da SegviZlia davweroT 

               𝑚1,2
2  = 𝑚c

2 + 𝑚r
2 + 𝑚d

2 + 𝑚fok
2 + 𝑚g.p.

2 .        (4.1.4.2) 

xelsawyos dacentrvis Secdoma tolia 

                                                𝑚c =
𝑚𝑒

 2
 1 −

𝑙

𝑏
     ,                      (4.1.4.3) 

sadac, 𝑒 dacentrvis xazovani Secdomaa; 

𝑙 da 𝑏 sidideebi (4.1.4.1) naxazzea naCvenebi. 

niSnis reduqciisgan gamowveuli Secdomis sidide tolia 
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                                                 𝑚r =
𝑚𝑒1

 2
∙  
𝑙

𝑏
   ,                              (4.1.4.4) 

sadac, 𝑒1 reduqciis xazovani elementia. 

 damzeris Secdoma kuTxur ganzomilebaSi tolia 

                                                        𝑚d =  
𝛿

𝑣
   ,                                 (4.1.4.5) 

sadac, 𝛿 mzeris kritikuli kuTxea, sek.  𝛿 ≈ 15 − 20′′  ; 

𝑣 − Wogris gamadidebloba. 

 fokusirebis Secdoma – ganazomTa Secdomebis erT-erTi 

arsebiTi wyaroa. fokusirebis Secvla iwvevs kolimaciuri 

Secdomis sididis Secvlas. 

 praqtikulad, fokusirebis Secdomis gavlenis 

Sesamcireblad, gazomvebi aucileblad unda SevasruloT 

wredis ori mdebareobiT. 

 Tanamedrove maRali sizustis kuTxmzom instrumentebSi 

fokusirebis Secdoma daaxloebiT damzeris Secdomis tolia, 

e. i.  

                                                𝑚f ≈ 𝑚d =  
𝛿

𝑣
    .                          (4.1.4.6) 

 garemo pirobebisgan gamowveuli Secdomebidan yvelaze 

arsebiTia gverdiTi refraqcia, gamowveuli temperaturuli 

gradientis gamo. 

 refraqciis gavlenis Sesamcireblad, gaswvrivobiT 

gadakveTebs asruleben mravalgzis, sxvadasxva temperaturul 

pirobebSi. 

 gamosavali monacemebis Secdomebis gavlena gaswvrivobaze 

centrirebis da reduqciis Secdomis gavlenis analogiuria. 

 xazovani gadakveTis xerxi. am xerxis dros wertilis 

mdebareoba ganisazRvreba manZilebis gadakveTiT, im pirobiT, 

rom sazomi xelsawyos sigrZe gadasazom manZilze meti iyos. 

 𝐴𝐵𝐶𝐷  nagebobis xazovani gadakveTis xerxiT 

dasakvalavad (nax. 4.1.4.2a), romlis 𝐴𝐵 = 𝑏  gverdi 
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gansazRvrulia samSeneblo badis an poligonometriis 

punqtebidan, 𝐴  wertilidan sazomiT gadazomaven 𝐴𝐷 = 𝑙1 

manZils, xolo 𝐵 wertilidan − 𝑙2 =  𝑙1
2 + 𝑏2  manZils. maT 

gadakveTaze dainiSneba 𝐷  wertili. analogiurad 

ganisazRvreba 𝐶  wertili. sakontrolod gazomaven 𝐶𝐷 

manZils, romelic 𝑏-s toli unda iyos. 

 
nax. 4.1.4.2 

 Tu nageboba ikvaleba RerZuli wertilebidan (𝑎, 𝑏, 𝑐, 𝑑) 

(nax. 4.1.4.2b) 𝑎  da 𝑑  niSnebze ayeneben mzomi xelsawyos 

nulovan Strixebs da saproeqto 𝑙1  da 𝑙2  manZilebiT 

adgilze daniSnaven 𝐴 wertils, 𝑑 da 𝑐 niSnebidan pouloben 

𝐵 wertils da a. S. 

 xazovani gadakveTis sizustis SefasebisTvis 

visargebloT pirdapiri kuTxuri gadakveTis Secdomis 

gaSlili formuliT (4.1.3.8) da (4.1.4.3) naxaziT. 

 
nax. 4.1.4.3 



144 
 

 

          𝑚2 = 𝑏2
𝑠𝑖𝑛2𝛽2

𝑠𝑖𝑛4𝛾
  
𝑚𝛽1

𝜌
 

2

+ 𝑏2
𝑠𝑖𝑛2𝛽1

𝑠𝑖𝑛4𝛾
  
𝑚𝛽2

𝜌
 

2

   .          (4.1.4.7) 

 gamovsaxoT kuTxeebis sinusebis fardoba gverdebis 

fardobiT da kuTxeebis Secdomebi – gverdebis sigrZis 

SecdomebiT (nax. 4.1.4.3) 

𝑠𝑖𝑛 𝛽1

𝑠𝑖𝑛 𝛾
=
𝑙2
𝑏

  ,       
𝑠𝑖𝑛 𝛽2

𝑠𝑖𝑛 𝛾
=
𝑙1
𝑏

  , 

da 
𝑚𝛽1

𝜌
=
𝑚𝑙2

𝑙1
  ,      

𝑚𝛽2

𝜌
=
𝑚𝑙1

𝑙2
  , 

maSin gveqneba  

𝑚2 =
1

𝑠𝑖𝑛2𝛾
  𝑚𝑙1

2 + 𝑚𝑙2
2  . 

manZilebis gadazomvis erTnairi sizustisas 

𝑚𝑙1 = 𝑚𝑙2 = 𝑚𝑙   , 

gveqneba 

                                                  𝑚 =
𝑚𝑙 2

𝑠𝑖𝑛𝛾
  .                                   (4.1.4.8) 

 xazovani gadakveTisas bazisis mudmivi sigrZis dros da 

xazovan ganazomTa mocemuli sizustisas (4.1.4.8) formulas 

minimumi aqvs 𝛾 = 900  dros. 

 amrigad, xazovani gadakveTa yvelaze xelsayrelia marTi 

kuTxis SemTxvevaSi  𝛾 = 900 . 

 xazovani gadakveTis sizusteze gavlenas axdens 

uSualod gazomvis Secdomebi, agreTve gamosavali 

monacemebisa da fiqsirebis Secdomebi. 

 gaswvriv – xazovani xerxi. am xerxis dros saproeqto 

manZilebs gadazomaven gaswvrivobaSi, romliTac RerZebia 

damagrebuli. 
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 𝐼  da 𝐼′  gamosavali punqtebia (nax.4.1.4.4) nagebobis 

mTavar RerZze. gaswvrivobas akeTeben mzeris sxiviT. mcire 

manZilebze mzeris sxivi SeiZleba SevcvaloT samontaJo 

mavTuliT. manZilebs zomaven foladis an invaris sazomi 

xelsawyoebiT. dakvalvis kontrols warmoadgens mibma meore 

gamosaval punqtze. 

 
                  nax. 4.1.4.4 

 am xerxis Secdomebis ZiriTadi wyaroebia – gasworis 

ageba da masze saproeqto manZilebis gadazomva. 

 

 

4.2. dakvalviTi samuSaoebis teqnologia 

4.2.1. proeqtis geodeziuri momzadeba 

 

 sainJinro nagebobaTa mSenebloba kompleqsuri 

mimokvlevis safuZvelze damuSavebuli muSa naxazebis 

safuZvelze xorcieldeba. proeqtis naturaSi gadatanisaTvis 

ZiriTadi dokumentebia: 

 generaluri gegma 1: 500 – 1: 2000  masStabSi, romelSic 

topografiul safuZvelze asaxulia yvela dasaproeqtebeli 

nageboba, mTavari wertilebi koordinatebiT da 

damaxasiaTebeli sibrtyeebis niSnulebi. Tu nageboba rTulia 

– generalur gegmas (gengegmas) Seavseben mTavari da 

ZiriTadi RerZebis dakvalvis naxaziT, Tu saqalaqo 

mSeneblobaa – ganaSenianebis wiTeli xazebiT. gengegmaze aseve 

unda iyos geodeziuri safuZvlis punqtebze mibmis 

monacemebi;  
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 muSa naxazi, romelzec msxvili masStabiT moicema yvela 

nagebobis gegma, Wrilebi, profilebi detalebis zomebiTa da 

niSnulebiT; 

 vertikaluri dagegmarebis proeqti 1: 1000 –  1: 2000 

masStabiT. igi aris reliefis gardaqmnis proeqti 

gansazRvruli qanobis mqone zedapiris SeqmnisaTvis wylis 

nakadis mosacileblad; 

 miwis samuSaoebis kartograma, sadac mocemulia 

mosaWreli da dasayreli moculobebi da naCvenebia miwis 

gadaadgilebis mimarTulebebi; 

 gzebis, miwisqveSa da sahaero komunikaciebis gegmebi da 

grZivi profilebi 1: 2000 – 1: 5000  horizontaluri da 

1: 200 – 1: 500 vertikaluri masStabebiT; 

 geodeziuri safuZvlis sqema, centrebis da niSnebis 

naxazebi, koordinatebis da niSnulebis uwyisi; 

 ganmartebiTi baraTi proeqtSi ganxilul yvela 

gadawyvetilebis dasabuTebiTa da sainJinro gaangariSebiT. 

 zemoT CamoTvlilis garda, saWiroa samSeneblo da 

geodeziuri samuSaoebis warmoebis organizaciis proeqtis 

Seswavla, aseve mSeneblobis kalendaruli gegma, damxmare 

sawarmoebisa da droebiTi nagebobebis ganlagebis proeqti, 

e.w. mSengengegma. 

 sainJinro nagebobis proeqtis naturaSi gadatanis win 

axdenen mis geodeziur momzadebas, romelic gulisxmobs: 

1) proeqtis analizur gaangariSebas; 

2) damkvalavi naxazis Sedgenas mTavari RerZebis 

geodeziuri safuZvlis punqtebze mibmis monacemebiT; 

3) geodeziuri samuSaoebis warmoebis proeqtis 

damuSavebas. 
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 proeqtis geodeziuri momzadeba damokidebulia nagebobis 

daproeqtebis xerxze – analizuri, grafoanalizuri Tu 

grafikuli iqneba igi. 

 analizuri xerxis dros yvela saproeqto monacems 

gamoiTvlian maTematikuri gaangariSebiT. nagebobis gengegma 

emsaxureba mxolod miRebul saproeqto gadawyvetilebaTa 

TvalsaCinoebas. daproeqtebis am meTods ZiriTadad iyeneben 

sawarmoTa rekonstruqciisa da gafarToebisTvis, sarkinigzo 

kvanZebze da sxv. 

 grafoanalizuri xerxis dros nawili gamosavali 

monacemebisa aiReba topografiuli gegmidan grafikuli saxiT 

(mag. arsebuli Senobis zomebi), danarCeni nawili 

ganisazRvreba analizurad (mag. saproeqto nagebobaTa 

zomebi). 

 grafikuli meTodi gamoiyeneba maSin, roca nagebobis 

proeqti ar aris dakavSirebuli arsebul nagebobasTan. am 

dros proeqtis gaangariSebas axdenen misi mTavari 

wertilebis grafikulad aRebuli koordinatebis mixedviT. 

Sebrunebuli geodeziuri amocanebis amoxsniT pouloben 

calkeuli xazebis sigrZeebs da direqciul kuTxeebs. 

 proeqtis analizuri gaangariSebisas saproeqto zomebiT 

da kuTxeebiT gamoTvlian nagebobaTa RerZebis gadakveTis, 

mSeneblobis wiTeli xazebis koordinatebs da piriqiT, 

adgilze gazomvebiT an gegmidan miRebuli gamosavali 

koordinatebiT pouloben xazebis sigrZeebis da kuTxeebis 

saangariSo sidideebs. 

 proeqtis analizuri gaangariSebisas tipur geodeziur 

amocanebad gvevlineba pirdapiri da Sebrunebuli geodeziuri 

amocanebi, ori wrfis gadakveTis wertilis gansazRvra, 

wrfisa da mrudis gadakveTis wertilis gansazRvra, 

mocemuli wrfisadmi paraleluri da marTobi wrfeebis 
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gatareba, wriuli nagebobis centris koordinatebis 

gamoTvla da sxv. 

 proeqtis geodeziur safuZvelze mibma ewodeba 

geodeziuri monacemebis gaangariSebas, romelTa mixedviTac 

adgilze daikvaleba nagebobis mTavari da ZiriTadi RerZebi. 

geodeziuri safuZvlis punqtebze mibma iangariSeba 

garantirebuli kontroliT. 

 rekonstruqcia-gafarToebisas mibmis monacemebia Zveli 

nagebobis konturebidan an RerZebidan manZilebi saproeqto 

nagebobamde. kontrolisTvis erT-erT mTavar wertils 

daakavSireben samSeneblo moedanze arsebul erT-erT 

geodeziur punqtTan. 

 zogi sainJinro obieqtis (xidi, gvirabi, kaSxali) 

mTavari RerZis gamosavali wertilebi CairTveba damkvalav 

qselSi, rac amartivebs mTavari RerZis dakvalvas. 

 qalaqis teritoriaze nagebobis proeqtis mibma 

sruldeba wiTeli xazis punqtebze polaruli an marTkuTxa 

koordinatebis xerxiT. wiTeli xazebis gegmas adgenen 

proeqtis detaluri dagegmarebis damuSavebis dros.  

 nagebobis gengegmis, analizuri gaangariSebis da mibmis 

proeqtis safuZvelze adgenen dakvalvis naxazs, romelic 

ZiriTadi dokumentia nagebobis mTavari RerZebis naturaSi 

gadatanisaTvis. 

 am dokumentSi 1: 2000 – 1: 5000  an ufro msxvil 

masStabSi aCveneben dakvalvis safuZvlis punqtebs, mTavari 

RerZebis mdebareobas maTi koordinatebiT da dasakvalavi 

elementebiT, nagebobis konturebs gverdebis sigrZeebiT da 

moxvevis kuTxeebiT. 

 geodeziuri samuSaoebis warmoebis proeqti muSavdeba 

samSeneblo obieqtis gengegmis, mSengengegmis da calkeuli 

sainJinro nagebobis aSenebis teqnikuri pirobebis Seswavlis 
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safuZvelze. igi samSeneblo-samontaJo samuSaoebis warmoebis 

saerTo proeqtis Semadgeneli nawilia da mWidrodaa 

dakavSirebuli masTan. 

 es proeqti mowodebulia samSeneblo samuSaoebis da 

teqnologiuri mowyobilobebis montaJis mTeli kompleqsis 

geodeziuri monacemebiT drouli uzrunvelyofisaTvis. 

 igi Sedgeba Semdegi ZiriTadi ganyofilebebisagan: 

1) geodeziuri samuSaoebis organizacia samSeneblo 

moedanze – samuSaoebis teqnologia da Sesrulebis 

kalendaruli gegma, geodeziuri samsaxuris sqema da 

funqciebi, geodeziuri instrumentebiT da 

xelsawyoebiT uzrunvelyofa, geodeziuri 

samuSaoebis warmoebis xarjTaRricxva; 

2) ZiriTadi sainJinro-geodeziuri samuSaoebi – gegmuri 

da sasimaRlo dakvalviTi safuZvlis agebis sqema da 

programa da misi sizustis dasabuTeba, 

gawonasworeba, centrebis da niSnebis tipebi, gegmuri 

da sasimaRlo safuZvlis punqtebis mdgradobis 

kontrolis perioduloba, ganazomTa moTxovnili 

sizustis gaangariSeba, gazomvebis meTodebis SerCeva 

da dasabuTeba; 

3) geodeziuri dakvalviTi samuSaoebi – nagebobis 

mTavari da ZiriTadi RerZebis dakvalva; mSeneblobis 

nulovani ciklis geodeziuri momsaxureba, 

samSeneblo – samontaJo samuSaoTa etapebis mixedviT 

nagebobis detaluri dakvalva, SesrulebiTi agegmva; 

4) konstruqciebis da mowyobilobebis geodeziuri 

Semowmeba – samontaJo RerZebis dakvalva da 

damagreba, konstruqciebis da mowyobilobebis 

dayeneba da Semowmeba gegmaSi, simaRleSi, vertikalze, 
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moTxovnebi sizustisadmi, xelsawyoebi, sakontrolo 

gazomvebi; 

5) nagebobis deformaciebze dakvirvebebi – gazomvis 

sizustis dasabuTeba, gazomvis meTodebi, saWiro 

geodeziuri safuZveli, niSnebis, markebis, reperebis 

ganlagebis sqema, dakvirvebebis xangrZlivoba da 

perioduloba, warsadgeni saangariSo dokumentacia. 

 

 

4.2.2. ZiriTadi dakvalviTi  

samuSaoebi 

 

 mTavari RerZebis dakvalvas axdenen geodeziuri 

safuZvlis punqtebidan, romelic specialurad am mizniTaa 

agebuli, an Seqmnilia samSeneblo moednis msxvilmasStabiani 

agegmvisaTvis. 

 mTavari RerZebis dasakvalavad adgenen sqematur naxazs, 

romelzec aCveneben uaxloes safuZvlis punqtebs, mTavari 

RerZebis mdebareobas sadakvalvo elementebiT, nagebobis 

saproeqto zomebs. 4.2.2.1 naxazze nagebobis grZivi RerZi 

I − II dakvalulia poligonometriis punqtebidan polaruli 

xerxiT. I da II punqtebs Caamagreben fundamenturi niSnebiT. 

 

 
 

nax. 4.2.2.1 
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 I  da II mTavari RerZis punqtebidan 20 − 30  m-is 

moSorebiT da maT gaswvrivobaSi Caamagreben I′ da II′ 

damatebiT niSnebs. mibma xdeba (11 da 6) poligonometriis 

punqtebidan. mibmis kontrolisaTvis me-12 punqtze SeiZleba 

𝛽2′  mimarTulebis gazomva. ZiriTadi RerZis gaswvrivobaSi 

daniSnaven wertilebs, romlebSic grZivi RerZis marTobulad 

dakvalaven da daamagreben ganiv ZiriTad RerZebs. 

 moedanze samSeneblo badis arsebobisas masTan akavSireben 

Senobis gabaritul RerZebs marTkuTxa koordinatebis 

xerxiT. 

 saproeqto manZilebis gazomvis fardobiTi Secdoma, Tu 

es manZili ar aRemateba 100 − 200  m – daiSveba 1/5000 , 

saproeqto kuTxeebis gadazomvisa – 20′′. 

 nagebobis mTavari RerZebis (grZivi da ganivi) dakvalvis 

Semdeg instrumentiT amowmeben RerZebis 

urTierTmarTobulobas (gadaxra dasaSvebia 30′′ ). es erT-

erTi mTavari moTxovnaa, radganac am RerZebis gadaxra 

gamoiwvevs SemdgomSi nagebobis danarCeni RerZebis 

gadaxrasac. 

 fargsakvalavis daproeqteba da ageba. nagebobis RerZebi 

dakvalul unda iqnes erTmaneTis mimarT ±1 − 2 mm SecdomiT. 

aseTi sizustis uzrunvelyofisTvis nagebobis perimetris 

gaswvriv ageben specialur xis an liTonis fargsakvalavs. 

igi xazovani gazomvebisa da RerZebis damagrebisTvis 

xelSemwyob pirobebs qmnis. 

 fargebs aproeqteben gengegmis mixedviT nagebobis 

RerZebis paralelurad. gaWimuli formis nagebobisas, fargs 

aproeqteben marTkuTxedis formisas (nax. 4.2.2.2). 

 fargi SeiZleba iyos mTliani an aramTliani – boZebis 

saxiT. simaRles iReben 0,5 ÷ 1,2 m. Tu adgili daferdebulia, 

fargs ageben safexurebad. mas kvalaven RerZebis damagrebuli 
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wertilebidan. ufro xSirad aramTlian fargs iyeneben, 

romelic xels ar uSlis transportis gadaadgilebas 

moedanze da amave dros ekonomiuricaa. 

 
nax. 4.2.2.2 

 

 mTlian fargs iyeneben maSin, roca dakvalvisTvis meti 

sizustea saWiro. fargsakvalavis saxeobisgan damoukideblad, 

isini unda akmayofilebdes Semdeg moTxovnebs: 

1) fargebis gverdebi paraleluri unda iyos nagebobis 

RerZebis. ZiriTadi RerZebis fargebis mixedviT 

dakvalvisas xazovani gazomvebis saSualo 

kvadratuli fardobiTi cdomileba Seadgens 1: 25000. 

aseTi sizuste rom uzrunvelvyoT, paraleluroba 

daculi unda iyos ara umetes ~20′ gadaxrisa; 

2) fargi unda iyos sworxazovani. dasaSvebi gadaxra, 

xazovani gazomvebis imave fardobiTi cdomilebis 

gaTvaliswinebiT, 20 m manZilze ar unda 

aRematebodes ~6  sm. sworxazovnobas aZleven 

TeodolitiT. 

3) fargi unda iyos horizontaluri, rom ar 

gvixdebodes manZilebis gadazomvis dros 

daxrilobisTvis Sesworebebis Setana. or wertils 

Soris simaRleTa sxvaoba 6 m manZilze ar unda 

aRematebodes ~4 sm-s.  

 amrigad, erT doneze dayenebisTvis saWiroa gamoviyenoT 

niveliri. 
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 mTavari RerZebis gamotana fargze qmnis RerZul 

damkvalav sistemas, romelic SemdgomSi nagebobis detaluri 

dakvalvis safuZvels Seadgens. fargebze RerZebs niSnaven 

xeze fanqriT an carciT, liTonze ki – kawraven an akeTeben 

Wdeebs. 

 RerZebis dakvalvis damTavrebis Semdeg, axdenen 

manZilebis sakontrolo gazomvebs or mezobel RerZs Soris 

da adareben mas saproeqtos. sxvaoba ar unda aRematebodes 

1 − 3 mm. fargebze gazomvebi tardeba komparirebuli sazomi 

xelsawyoebiT an Tanamedrove zusti manZilmzomi 

xelsawyoebiT. 

 RerZis saboloo mdebareoba fargze fiqsirdeba xeze 

lursmniT da metalze kerniT, TvalsaCinoebisTvis 

Semoavleben zeTis saRebavs da daaweren nomers. mTliani 

fargis dros mniSvnelovan RerZebs damatebiT amagreben 

gruntis niSnebiT. 

 RerZuli dakvalviTi safuZvlis agebis samuSaoebis 

damTavrebis Semdeg, Seadgenen samuSaoebis Cabarebis aqts da 

SesrulebiT naxazs, romelzec daitanen: 

- geodeziuri safuZvlis punqtebs dakvalviTi 

elementebis CvenebiT; 

- fargebs RerZebis mdebareobiT da maT Soris 

manZilebis CvenebiT; 

- RerZebis damagrebis niSnebs. 

 fargze dakvaluli da damagrebuli mTavari da ZiriTadi 

RerZebi nagebobis miwiszeda nawilis amoyvanasTan erTad 

kargavs Tavis praqtikul mniSvnelobas. amitom samSeneblo 

konstruqciebis montaJisas dakvalviTi samuSaoebis 

gagrZelebisTvis RerZebis damagrebis niSnebi fargebidan unda 

gadatanil iqnas Senobis SigniT. 
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 niSnebis gadatanas axdenen gaswvrivobis xerxiT 

nulovani ciklis samuSaoebis damTavrebis Semdeg. RerZebis 

gadatanis samuSaoebi unda Sesruldes didi mondomebiT da 

Secdomam ar unda gadaaWarbos 1 − 2 mm-s. 

 RerZebs Senobis SigniT amagreben umTavresad metalis 

niSnebiT, romelic saZirkvelSia Cabetonebuli. 

 

 

4.2.3. qvabulis da saZirkvlis detaluri 

dakvalva 

 

 sainJinro nagebobis detaluri dakvalva TanamimdevrobiT, 

samSeneblo–samontaJo samuSaoebis etapebis mixedviT xdeba. 

jer axdenen qvabulis dakvalvas miwis samuSaoebis 

Sesasruleblad, Semdeg dakvalaven RerZebs fuZe-saZirkvlis 

amosayvanad. bolos asruleben konstruqciebis da 

mowyobilobaTa samontaJo da nagebobis miwiszeda nawilis 

mSeneblobisTvis samuSaoebs.  

 qvabulis amoyvanis etapze geodezistis amocanaa 

sadakvalvo naxazis safuZvelze qvabulis konturis ZiriTadi 

RerZebis gadatana adgilze. amisTvis fargsakvalavze 

gamotanil RerZul wertilebze gaWimaven samontaJo 

mavTulebs, romelTa gadakveTis wertilebis daproeqcieba 

xdeba SveulebiT, qvabulis TandaTanobiT CaRrmavebisas. 

gadaaqvT qvabulis fskerze saproeqto niSnuli da amowmeben 

qvabulis fskeris da ferdebis dagegmarebas. miwis samuSaoTa 

moculobis dasadgenad iyeneben moednis nivelobas. 

 mcire SenobisTvis qvabulis dakvalva SesaZlebelia 

saZirkvlis RerZebis dakvalvasTan erTad. 

 Rrma qvabulis amoRebisas jer gaaqvT grunti da Semdeg 

ageben damatebiT fargsakvalavs. am dros qvabulis konturebi 
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daikvaleba uSualod ZiriTadi RerZebidan. qvabulis amoRebis 

Semdeg, mis fskerze gadaaqvT niSnuli uaxloesi reperidan. 

Tu qvabulis ferdobebi damrecia, niSnulis gadacema xdeba 

niveliris daxmarebiT uSualod ferdobze misi dayenebiT, 

xolo roca ferdobebi cicaboa, niSnuls gadascemen ori 

niveliriT da sazomi lentiT (nax. 4.2.3.1) 

 
nax. 4.2.3.1 

rogorc (4.2.3.1) naxazidan Cans, qvabulis fskerze  𝑀  

wertilis niSnuli toli iqneba  

                                      𝐻𝑀 = 𝐻𝑅𝑃 + 𝑎 − 𝑑 − 𝑏   ,                        (4.2.3.1) 

sadac, 𝑎 da 𝑏 lartyaze anaTvlebia; 

 𝑑 = 𝑛2 − 𝑛1– sazom lentze aRebuli anaTvlebis sxvaobaa 

(0-iT zemoT). kontrolisTvis 𝑀  wertilze niSnuls 

gadascemen sxva reperidan. niSnulis gadacemis sizuste 1 sm-

ia. saerTod, sizuste ganisazRvreba formuliT 

                            𝑚𝐻𝑀
2 = 𝐻𝑅𝑃

2 + 2𝑚𝑎
2 + 𝑚𝑑

2    .                   (4.2.3.2) 

 am formulaSi miRebulia, rom 𝑚𝑎 ≈ 𝑚𝑏 .  samuSaos 

damTavrebis Semdeg axdenen qvabulis SesrulebiT agegmvas 

grZivi da ganivi RerZebidan. SesrulebiT gegmaze iwereba 

manZilebi konturebze. SuaSi aweren saproeqto niSnuls, 

xolo fskeris kuTxeebSi aweren xazs zeviT zedapiris 

niSnuls, xazis qveS ki – faqtobriv niSnuls. saproeqto 

niSnulidan gadaxram ar unda gadaaWarbos 2-3 sm-s, 

saproeqto zomebidan gadaxram ki – 5 sm-s.  
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 saZirkvlis gegmuri da sasimaRlo dakvalva mSeneblobis 

nulovani ciklis geodeziuri momsaxurebis erT-erTi 

sapasuxismgeblo etapia. misi saproeqto mdebareobis zust 

dayenebazea damokidebuli mTeli Senobis karkasis rogorc 

amoyvanis, ise misi Semdgomi mdgradoba-simtkice. 

 geodeziuri samuSaoebis Sedgenilobas da sizustes 

gansazRvravs saZirkvlis tipi – asakrebi, erTiani, lenturi 

Tu sxva saxis. 

 monoliTuri rkinabetonis saZirkvlis amoyvanisas Zirze 

ayrian RorRs an moasxamen betonis xsnars da amohyavT 

saZirkvlis formis yalibi (Seficvra). masSi deben armaturas 

da avseben betoniT. yalibis amoyvanisas sargebloben 

fargsakvalavze damagrebuli RerZebiT. RerZebad iyeneben 

wvril samontaJo mavTuls. proeqtidan dasaSvebma gadaxrebma 

SeiZleba Seadginos ±5 − 10 mm. mavTulebidan Sveulebis 

gamoyenebiT wertilebi qveviT CaaqvT. yalibze niSnulebi 

gadaaqvT niveliriT 3-5 mm sizustiT. 

 saZirkvlis yalibis agebis dros gansakuTrebuli 

yuradReba unda mieqces ankeruli WanWikebis zustad 

proeqtis mixedviT datanas, romlebzec Semdeg metalis 

konstruqciebi da mowyobilobani unda damontaJdes.  

 ankerul mowyobilobas ayeneben saZirkvlis RerZebidan. 

TiToeuli ankeruli WanWiki dayenebul unda iqnes saproeqto 

mdgomareobaSi grZivi da ganivi RerZebidan, saproeqtodan ara 

umetes ±5 mm gadaxriT. am samuSaos gasaadvileblad 

ankeruli mowyobilobis TiToeuli tipobrivi jgufisTvis 

amzadeben gansakuTrebul Targs, romelsac samontaJo 

konduqtori ewodeba. igi Sedgeba liTonis CarCosgan, 

romelzec proeqtTan zusti SesabamisobiT aRniSnulia 

sakoordinato RerZebi da gakeTebulia naxvretebi WanWikebis 
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dayenebis adgilze. samontaJo konduqtors zogjer xisganac 

amzadeben. 

 konduqtoris adgilze damagrebisas mis sakoordinato 

RerZebs aTavseben saZirkvlis Sesabamis RerZebTan, xolo 

zedapiris zeda nawils ayeneben saproeqto niSnulis doneze. 

 radganac samontaJo samuSaoebis xarisxs ZiriTadad 

gansazRvravs ankerul mowyobilobaTa dayenebis sizuste, 

amitom saZirkvlis dabetonebamde aucilebelia Catardes am 

mowyobilobaTa dayenebis gegmur-sasimaRlo Semowmeba.  

 sakontrolo gazomvebiT sazRvraven TiToeuli WanWikis 

centris gadaxras misi saproeqto mdebareobidan (dasaSvebia 

5 mm). radganac dabetonebisas vibratoris moqmedebis da 

betonis jdomis gamo yalibi gadaadgildeba, amitom 

faqtobrivi mdebareobis dasadgenad SesrulebiTi agegmvis 

Sedegad adgenen SesrulebiT naxazs da ankeruli 

mowyobilobebis SesrulebiTi monacemebis uwyiss, romlebis 

mixedviTac xdeba saZirkvlis miReba samontaJo 

samuSaoebisTvis. 

 asakrebi saZirkvlis rkinabetonis filebis adgilze 

dasayeneblad, guldasmiT asworeben qvabulis Zirs, ZiriTadi 

RerZebiT amontaJeben filebs da maT Soris yovel   15-20 m-

ze e.w. `Suqura filebs~. am filebze dayrdnobiT ayeneben 

danarCenebsac. erTdroulad, filebs niveliriT ayeneben 

saproeqto simaRleze. dasaSvebi gadaxrebia gegmaSi – ±10 

mm, simaRleSi – 10 mm-mde. 

 ximinjebiani saZirkvlebis dakvalvisas, ximinjebs 

aproeqteben rigebSi da ganalageben calkeuli jgufebis 

saxiT. ximinjebiani moednis dakvalvisTvis ZiriTadi RerZebi 

gadaaqvT TeodolitiT qvabulSi da amagreben droebiTi 

niSnebiT. ZiriTadi RerZebidan daikvaleba damxmare RerZebi, 

RerZis gaswvriv daWimaven samontaJo mavTuls da marTkuTxa 
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koordinatebiT an uSualod gaswvrivobaSi gadazomvebiT 

dainiSneba ximinjebis centrebis mdebareoba. ximinjebi Caesoba 

Sveulad (vertikalidan gadaxra – 0,01𝐻 ) saproeqto 

niSnulamde niveliris daxmarebiT. SesrulebiTi agegmviT 

adgenen proeqtidan gadaxrebs, romelTa sididem ar unda 

gadaaWarbos 0,15𝐷 , sadac  𝐷 ximinjis diametria (ara umetes   

5 sm). 

 

 

4.2.4. komunikaciebis dakvalva 

   

 samSeneblo moedanze mravali saxis komunikaciaa: 

miwisqveSa sakomunikacio qselebi, miwiszeda 

milgayvanilobebi, gzebi da sxv. 

 TiToeuli komunikacia naturaSi unda gadatanil iqnas 

zustad proeqtis mixedviT. gegmaSi komunikaciebs kvalaven 

saSualod 1:2000 fardobiTi cdomilebiT. simaRleSi yvelaze 

zustad ikvaleba TviTdinebiTi milsadenebi, romelTac mcire 

saproeqto qanobi aqvT. dawneviTi milsadenebisTvis qanobebi 

naklebi sizustiT ikvaleba, sakabelo xazebi ki saerTod ar 

iTxovs simaRleSi dakvalvas. 

 dasaxlebul teritoriaze, komunikaciebi ZiriTadad, 

nagebobis RerZebis paralelurad ganlagdeba da daikvaleba 

samSeneblo badidan, poligonometriis punqtidan an wiTeli 

xazidan. 

 calkeuli komunikaciis dakvalvis naxazze daaqvT 

geodeziuri safuZvlis uaxloesi punqtebi da maT mimarT 

uCveneben dasakvalavi komunikaciis mdebareobas. geodeziuri 

punqtebidan kvalaven trasis mxolod moxvevis kuTxeebs an 

sakvanZo Webs komunikaciis trasaze yovel 300-500 m. yvela 
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saSualedo Webs sazRvraven am punqtebs Soris gaswvrivobaSi 

saTanado saproeqto manZilebis gadazomviT. 

 radgan milsadenis texiloba arTulebs milebis 

normalur Cawyobas, amitom milgayvanilobas awyoben, 

SesaZleblobis mixedviT, maqsimalurad sworxazovnad. 

 damTavrebul ubnebze axdenen trasis SesrulebiT 

agegmvas, amowmeben misi RerZis damTxvevas trasis proeqtTan. 

gansxvaveba dasaSvebia ±2 − 3 sm, im pirobiT, rom ar 

iqmnebodes ukuqanobi, gansakuTrebiT TviTdinebiTi 

milsadenebisTvis. 

 miwisqveSa milsadenebis Cawyobisas warmatebiT iyeneben 

lazerul xelsawyoebs (lazeruli Teodoliti, lazeruli 

niveliri, mimarTulebis lazeruli maCvenebeli), romlebic 

saSualebas gvaZlevs SevqmnaT trasaze mocemuli qanobis 

sayrdeni anu referentuli xazi, romlis mixedviT 

gansazRvraven naturaSi tranSeis RerZs da siRrmes. 

 Tu milsadeni zedapirulia da ganlagebulia sayrden 

boZebze, maSin adgilze kvalaven boZebis dayenebis adgilebs 

da dayenebis saproeqto simaRleebs. sayrdenebs kvalaven igive 

xerxiT, rogorc Webs miwisqveSa komunikaciebis dakvalvis 

dros. 

 Tu milsadeni dedamiwis zedapiridan 3 − 5 m simaRlezea 

ganlagebuli, maSin sayrdenebze milebis Ziris niSnulis 

gasagebad lartyas qusliT miabjenen sayrdenis qveda 

sibrtyes (nax.4.2.4.1). 

nivelirs ayeneben 

repersa da sayrdens 

Soris da iReben 

anaTvals lartyaze. 

 

                         nax. 4.2.4.1 
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sayrdenis zeda nawilis niSnuli iqneba 

                                          𝐻 = 𝐻i. h. + 𝑏 + 𝑑  ,                               (4.2.4.1) 

sadac, 𝐻i. h. instrumentis horizontia (tolia reperis 

niSnuls damatebuli reperze dayenebul lartyaze anaTvali); 

 𝑏 − lartyaze anaTvali (lartyis nuli zeviT); 

 𝑑 − sayrdenis zeda nawilis sisqe. 

 samuSaos dasrulebis Semdeg adgenen SesrulebiT naxazs 

sayrdenebs Soris manZilebis da niSnulebis CvenebiT. 
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Tavi 5. samontaJo samuSaoebis 

geodeziuri uzrunvelyofa 

5.1. samontaJo samuSaoebis geodeziuri 

momzadeba 

 

 fuZe-saZirkvlis mSeneblobis damTavrebis Semdeg iwyeba 

samontaJo samuSaoebis etapi – samSeneblo konstruqciebis 

da teqnologiuri mowyobilobebis dayeneba gegmur da 

sasimaRlo saproeqto mdebareobaSi. am samuSaoebis sizuste 

reglamentirebulia samSeneblo normebiT da wesebiT da 

nagebobis aSenebis teqnikuri pirobebiT da Cadebulia 

geodeziuri samuSaoebis warmoebis proeqtSi. 

 samontaJo samuSaoebis skS xasiaTdeba Semdegi 

sidideebiT: 

- konstruqciebis (ankeruli mowyobilobis da 

rkinabetonis Wiqebis, metaluri da rkinabetonis 

svetebis, koWebis, fermebis, rigelebis, kedlis 

panelebis da filebis RerZebis) gegmur mdgomareobaSi 

dayenebis sizuste – 1 − 2 mm; 

- imave tipis konstruqciebis sasimaRlo mdebareobaSi 

dayenebis sizuste – 1 − 2 mm; 

- metaluri da rkinabetonis svetebis RerZebis 

vertikalidan gadaxra 15 m-mde simaRlis dros – 2-3 

mm, 15 m-ze meti simaRlis dros – 0,002𝐻  ( 𝐻 - 

simaRlea    m-Si), magram ara umetes – 7 mm; 

- kedlis panelebis da filebis RerZebis vertikalidan 

gadaxra – 1 mm; 

- teqnologiuri RerZebis gegmuri da sasimaRlo 

mdebareobis sizuste – 0,5 − 1 mm. 
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samontaJo samuSaoebis Sesrulebas win uswrebs misi 

geodeziuri momzadeba, rac gulisxmobs: 

- saZirkvlis SesrulebiT agegmvas da Tu saWiroa 

sayrdeni sibrtyeebis dayvanas saproeqto donemde; 

- teqnologiuri RerZebis dakvalvas da adgilze 

damagrebas, rTuli sainJinro nagebobisTvis – maRali 

sizustis samontaJo geodeziuri safuZvlis agebas; 

- sasimaRlo samontaJo safuZvlis ganviTarebas; 

- damkvalavi RerZebis da sakoordinato niSnebis 

fiqsirebas detalebze; 

- sakoordinato niSnebisTvis dasayenebeli elementebis 

gamoTvlas. 

 samSeneblo samuSaoebis damTavrebis Semdeg sruldeba 

saZirkvlis SesrulebiTi agegmva. gamovlenili dauSvebeli 

gadaxrebis gasworebas axdenen dauyovnebliv da amzadeben 

saZirkvels samontaJo samuSaoebis Casatareblad. 

 teqnologiur RerZebs SearCeven saZirkvlis naxazis 

guldasmiT Seswavlis Semdeg, SeaTanxmeben mas proeqtis da 

montaJis mTavar inJinrebTan da amagreben naturaSi, amaTuim 

niSnebiT. 

 Camagrebuli niSnebi xangrZlivi sargeblobisTvis aris 

gaTvaliswinebuli da unda iyvnen xeluxlebelni ara marto 

montaJis dros, aramed deformaciebze dakvirvebebis drosac. 

niSnebis konstruqcia saSualebas unda gvaZlevdes maRali 

sizustiT movaxdinoT maTze instrumentebis dacentrva. 

saWiro sizustis mixedviT teqnologiur RerZebs amagreben 

Zireul qanebamde ramdenime metris siRrmeze. damatebiTi 

RerZebis dasamagreblad iyeneben ufro martivi tipis niSnebs.  

 mowyobilobis gegmaSi dayenebis win amowmeben 

teqnologiuri RerZebis mdebareobas, maT marTobulobas. 
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 samSeneblo konstruqciebis da teqnologiuri 

mowyobilobebis simaRleSi dayenebisTvis saWiroa muSa 

reperebis xSiri qseli. reperebs ayeneben saZirkvlebSi, 

svetebze da sxv. muSa reperebis niSnulebs periodulad 

amowmeben myar sasimaRlo punqtebs Soris nivelobiT. 

 rTuli da preciziuli nagebobebis montaJisaTvis 

(eleqtronuli maCqareblebi, radioteleskopebi, maRlivi 

Senobebi da sxv.) mikrotrilateraciis, triangulaciis an 

poligonometriis  meTodebiT qmnian zust sayrden qselebs. 

nagebobis gengegmis mixedviT am qselis punqtebi ganlagdeba 

teqnologiur RerZebsa an maT paralelur xazebze. punqtebi 

uzrunvelyofili unda iyos maRali sizustis iZulebiTi 

dacentrvis mowyobilobebiT. nagebobis geometriis mixedviT 

samontaJo sayrden qselebs ageben oTxkuTxedebis, 

centraluri, radialuri an wriuli sistemebis saxiT. 

 

 

5.2. konstruqciis gegmaSi dayenebis  

da Semowmebis xerxebi 

 

 samSeneblo konstruqciebis da teqnologiuri 

mowyobilobebis gegmaSi dayenebas axdenen teqnologiuri 

RerZebidan, romlebic adgilze magrdeba wvrili mavTulebiT 

(simebiT) an optikuri xelsawyoebiT. amasTan dakavSirebiT, 

konstruqciebis gegmaSi dayenebisTvis iyeneben simebis, simian-

optikur da optikur xerxebs.  

 simebis xerxis dros samontaJo teqnologiuri RerZi 

mocemulia 0,1 − 0,5 mm diametris simiT (mavTuliT), romelic 

gaWimulia RerZis Camagrebis adgilebs Soris. radgan simi 

daWimvis miuxedavad SuaSi CaRunulia, amitom Camagrebis 
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wertilebi unda aiwios dasamontaJebeli detalebis donis 

zeviT. CaRunvis sidide iangariSeba formuliT 

                                                         𝑓 =
𝑞 𝑙2

8𝐹
   ,                                   (5.2.1) 

sadac, 𝑓 aris CaRunvis sidide, m-obiT;  

 𝑞 − 1 m simis masa, kg-obiT; 

    𝑙 − gaswvrivobis (teqnologiuri RerZis) sigrZe, m-obiT; 

    𝐹 − simis daWimuloba, kg-obiT. 

magaliTad, 0,3 mm diametris simisaTvis, Tu 𝑞 = 0,55 ∙

10−3 kg, 𝑙 = 200 m,  𝐹 = 9 kg, gveqneba  𝑓 = 0,31  m. 

 daWimuli simidan montaJi xorcieldeba CamoSvebuli 

zonariani Sveulebis meSveobiT (nax. 5.2.1)    

 grZel xazebze CaRunvis isris Sesamcireblad WerSi      

amagreben zonars, romelzec zustad gaswvrivobaSi 

Camokideben sims. am dros Secdomebis wyaroebi iqneba: simis 

arasworad SeTavseba samontaJo RerZTan; simis rxeva 

muSaobis procesSi; simis daproeqteba SveuliT 

mowyobilobis dasaye-

neblad. daxurul 

SenobebSi, rodesac 

gaswvrivobis sigrZe 

𝑙 = 80  m-s, am xerxiT 

miiRweva 2 mm sizu-

ste.  

     

 

sims, rogorc samontaJo RerZs, ramdenime upiratesoba 

aqvs. kerZod, masze ar moqmedebs refraqcia, fokusirebis 

cvlileba da sxva, magram am upiratesobebis ukeT 

gamoyenebisTvis zonariani Sveuli unda Seicvalos optikuri 

maproeqtebeli xelsawyoTi. 

 

nax. 5.2.1 
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 simian-optikuri xerxis dros teqnologiuri RerZi isev 

daWimuli simia, xolo daproeqtebisTvis gamoyenebulia 

optikuri xelsawyo – maproeqtebeli ordinatometri, 

mikroskopi. 

 maproeqtebeli xelsawyo unda akmayofilebdes Semdeg 

pirobebs: 

- cilindruli Tarazoebis RerZebi marTobuli unda 

iyos xelsawyos brunvis RerZis; 

- samizne RerZis vertikaluri nawili unda emTxveodes 

xelsawyos brunvis RerZs da mdebareobdes zesadgamis 

sakontaqto sibrtyeSi. 

 am pirobebis Sesrulebis dros samizne RerZis simze 

damzerisas zesadgamis kontaqturi sibrtye iqneba 

teqnologiuri RerZis gaswvrivobaSi. mowyobilobis 

montaJisaTvis sims daWimaven sadgamebze ( 𝑀 da 𝑁 boZebi)  

(nax. 5.2.2) 

 
nax. 5.2.2 

WoWonaqebis ganivi gadaadgilebiT aRweven, rom 𝐴 da  𝐵 

niSnebze, romlebic teqnologiur RerZs amagrebs adgilze, 

maproeqtebeli xelsawyos Wogris mxedvelobis areSi simis 

gamosaxuleba zustad ZafTa badis gadakveTaze modiodes. 

kontrolisaTvis xelsawyos abruneben 1800 -iT da imaves 

imeoreben. sims sabolood amagreben adgilze Wogris ori 
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mdebareobis SuaSi. am gziTve xdeba simis mdebareobis 

Semowmeba muSaobis procesSi. 

 dayenebul sims Rebuloben teqnologiur RerZad. am 

RerZis gaswvriv mowyobilobis montaJisTvis, 𝛱1  da 𝛱2 

mdgomareobebSi ayeneben optikur centrirs (nax. 5.2.2). 

brunvis RerZs mimarTaven Sveulad da optikuri mikrometriT 

sazRvraven, samontaJo gaswvrivobidan dasayenebeli seqciis 

gadaxris sidides. Semdeg gadaaadgileben seqcias masze 

dayenebul xelsawyosTan erTad manam, sanam simis 

gamosaxuleba ar gaivlis ZafTa badis centrSi (am dros 

Tarazoebi gasworebuli unda iyos). erTdroulad, seqcias 

ayeneben saproeqto simaRleze. 

 simian-optikuri xerxis ZiriTadi Secdomebia: 

- teqnologiuri RerZis damagreba; 

- RerZis gaswvrivobaSi simis dayeneba; 

- optikuri xelsawyoTi daproeqteba; 

- garemo pirobebis gavlena (simis rxeva, simis 

ganaTebuloba). 

 simis rxevis mizezi haeris moZraobaa. praqtikaSi, am 

xerxis gamoyenebiT miRweul iqna 0,08 − 0,1  mm skS 400 m 

sigrZis xazis dros. 

 am xerxis gamoyeneba xSirad izRudeba imis gamo, rom 

damontaJebuli agregati faravs RerZebs da sibrtyeebs da ar 

iZleva maTze simis daproeqciebis saSualebas. 

 optikuri ordinatometri Sedgeba samzeri Wogrisgan, 

romlis mzeris sxivs Tarazos meSveobiT vertikalurad 

mimarTaven. 

 optikuri samizneblis xerxis gamoyenebisas 

konstruqciis dayeneba da kontroli xdeba samzeri Wogris 

da samiznebeli niSnebis meSveobiT. am dros teqnologiur 

RerZad gvevlineba mzeris xazi, romelsac iZleva 
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Teodoliti an aliniometri. es ukanaskneli gamoirCeva didi 

gamadideblobis WogriT da zusti TarazoTi, agreTve 

niSnebze maRali sizustis iZulebiTi dacentrvis 

mowyobilobiT. mas ar gaaCnia horizontaluri da 

vertikaluri wredebi, magram aqvs okularis an optikuri 

mikrometri wertilebis gaswvrivobidan gadaxris gasazomad. 

Wogrs SeuZlia daxra 300-mde. 

 optikuri gaswvrivoba SeiZleba ganxorcieldes 

pirdapiri damiznebis an TandaTanobiTi gaswvrivobis 

xerxebiT. 

 pirdapiri damiznebisas RerZis sawyis wertilze ayeneben 

aliniometrs, boloSi ki – samizne niSans. mzeris xazis 

gaswvrivobaSi TandaTanobiT SeaqvT moZravi niSnebi, 

romlebic afiqsireben mowyobilobis wertilebs. radgan 

damiznebis Secdoma Wogridan daSorebis proporciulad 

izrdeba, amitom rogorc ki daayeneben seqciebs xazis pirvel 

naxevarze, xelsawyos da samiznes ucvlian adgilebs da 

agrZeleben meore naxevris montaJs xelsawyosken. am xerxis 

Secdomebis ZiriTadi wyaroebia: 

- gaswvrivobis orientireba; 

- moZravi niSnis gaswvrivobaSi Setana; 

- Wogris fokusirebis cvlileba; 

- garemo pirobebis gavlena (gverdiTi refraqcia). 

 TandaTanobiTi gaswvrivobis xerxis dros damagrebul 

punqtebs Soris manZili iyofa 𝑛 Tanabar nawilad (20-50 m). 

 
nax. 5.2.3 
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 I punqtSi dayenebul instruments umizneben II punqtSi 

dayenebul niSans (nax. 5.2.3) da mzeris sxivis gaswvrivobaSi 

amontaJeben seqciebs moZravi niSnebis meSveobiT pirvel 

SualedSi, romelic tolia 𝑙/𝑛 . Semdeg instrumenti 

gadaaqvT 1 wertilSi, umizneben isev II niSans da amontaJeben 

1-2 wertilebs Soris, Semdeg xelsawyo gadaaqvT me-2 

wertilSi da a. S. kontrolisaTvis imeoreben yvelafers 

ukusvliT II punqtidan I punqtisken. 

 zemoT ganxiluli xerxebis garda, konstruqciebis 

gegmaSi montaJisaTvis iyeneben agreTve e. w. `optikur sims~, 

romelic Sedgeba samzeri Wogris da wertilovani 

manaTobeli niSnisgan, agreTve mikroteleskops, romelic 

zomavs gaswvrivobidan gadaxrebs avtorefleqciis principiT. 

 avtorefleqciis principi damyarebulia brtyeli 

sarkiani niSnis Tvisebaze (romelic gaswvrivobaSi 

gadaadgildeba), Seicvalos areklili sxivis mimarTuleba 

sarkis mobrunebis ormag kuTxeze. 

 

 

5.3. sworxazovnobis Semowmebis maRali 

sizustis xerxebi 

  

 sworxazovnobis Semowmebis xerxebidan maRali sizustiT 

gamoirCeva kolimatoruli, avtokolimatoruli da 

difraqciuli xerxebi, iyeneben agreTve interferometrsac. 

mokled ganvixiloT maTi moqmedebis principebi. 

 kolimatorul xerxs farTod iyeneben RerZis erT xazze 

gasworebis gamosakvlevad. radgan am xerxis gamoyenebisas 

gazomvebi tardeba paralelur sxivTa koniT, amitom fokusis 

Secvla aRar aris saWiro manZilebis cvlilebisas. 
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nax. 5.3.1 

kolimatoruli sistema (nax. 5.3.1) Sedgeba samzeri 

Wogrisagan (2) okularis mikrometriT (1) da 

kolimatorisagan (3), romelic paraleluri sxivebis konas 

iZleva. kolimatoris daStrixuli nawili (4) ganlagebulia 

mis fokalur sibrtyeSi da ganaTebulia naTuriT. 

kolimatoris badis gamosaxuleba miiReba samzeri Wogris 

fokalur sibrtyeSi, romelic dafokusebulia usasrulobaze 

da emTxveva okularis mikrometris ZafTa bades. 

 kolimatoris gadaadgilebisas Wogris mzeris sxivis 

paralelurad, sxivTa kona ar Seicvlis mimarTulebas da 

kolimatoris badis gamosaxuleba darCeba uZravad, xolo 

kolimatoris 𝜃  kuTxiT mobrunebis an daxris SemTxvevaSi, 

imave kuTxiT gadaixreba sxivTa kona Wogris mzeris 

RerZidan, da gamoiwvevs daStrixuli badis saTanadod 

gadaadgilebas samzeri Wogris fokalur sibrtyeSi. am 

gadaadgilebis 𝜃  kuTxuri sidide SeiZleba gaizomos 

okularis mikrometris meSveobiT, 𝜃-s meSveobiT ki SeiZleba 

ganisazRvros mocemuli mimarTulebidan wrfivi gadaxris 𝑌 

sidide. 

 kolimatoris sayrden wertilebs ( 5  da 5′ ) Soris 

manZili, romliTac is kontaqtSia Sesamowmebel sibrtyesTan, 

xelsawyos 𝑏  bazas Seadgens. (5.3.1) naxazis mixedviT 

SegviZlia davweroT 

                                                𝑌 =
𝑏 𝜃′′

𝜌′′
   .                                       (5.3.1) 
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okularis mikrometris principis Tanaxmad 𝜃′′ = 𝜇′′ ∙ 𝑛, sadac 

𝜇′′  okularis mikrometris danayofis fasia, 𝑛 − danayofebis 

raodenoba. 𝜃′′  mniSvnelobis SetaniT (5.3.1) formulaSi, 

gveqneba 

                                                     𝑌 =
𝑏𝜇′′𝑛

𝜌′′
  .                                   (5.3.2) 

 amrigad, Tu samzer Wogrs davayenebT gamosaval sayrden 

punqtze da mis kolimaciur sibrtyes vaorientirebT 

mocemuli RerZis mixedviT, maSin, Sesamowmebeli RerZis 

gaswvriv kolimatoris gadaadgilebisas okularis 

mikrometriT kolimatoris ZafTa badis gadaadgilebis 

gazomviT xelsawyos 𝑏  bazis sigrZiT erTmaneTisgan 

daSorebul wertilebSi, ganvsazRvravT RerZis 

gaswvrivobidan wertilebis Secilebis sidideebs. 

 cdomilebaTa Teoriis Tanaxmad (5.3.1) formulidan 

miviRebT 𝑌  sididis gazomvis sizustes ( 𝑏  bazis sidide 

cnobilia sakmarisi sizustiT) 

                                                   𝑚𝑌 = 𝑏
𝑚𝜃

𝜌′′
   .                                  (5.3.3) 

(5.3.3) formulidan gamomdinareobs gazomvis kolimatoruli 

meTodis ZiriTadi upiratesoba – RerZidan wertilis 

Secilebis gansazRvris sizuste principSi ar aris 

damokidebuli dasakvirvebel wertilebamde manZilebze. 

Tumca, praqtikulad, didi daSorebisas uaresdeba 

dakvirvebis pirobebi. 

 dakvirvebebma aCvena, rom mxedvelobis xelsayreli 

pirobebis dros 400 m manZilze 𝜃 kuTxis gazomvis skS 3-4 

ileTidan, Seadgens ~0,5′′ , rac 𝑏 = 200 mm dros iZleva 

𝑚𝑌 = 0,5 mkm. 

 kolimatoriT SeiZleba SevamowmoT sibrtyis dayeneba 

vertikalur mdgomareobaSic. amisaTvis okularis mikrometri 

unda SevabrunoT 900-iT. 
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 avtokolimatoruli xerxi. avtokolimaciur sistemaSi 

samzeri Wogri SeTavsebulia kolimatorTan da iqmneba 

erTiani avtokolimatoruli xelsawyo. wertilebis 

gaswvrivobaSi Semowmeba xdeba sarkiani niSnis daxmarebiT. 

sistemis ZafTa bade ganlagebulia obieqtivis fokalur 

sibrtyeSi. avtokolimaciaSi igulisxmeba, rom Wogridan 

gamosuli sxivTa konis brtyel sarkeSi arekvlis Sedegad, 

gamosaxuleba miiReba ZafTa badeze. amasTan, Tu sarke 

dayenebulia zustad avtokolimatoris RerZis marTobulad, 

maSin gamosaxulebani daemTxveva erTmaneTs. 

 brtyeli sarkis Sebruneba an daxra romelime 𝛽 kuTxiT, 

iwvevs avtokolimaciuri gamosaxulebis gadaxras 2𝛽 kuTxiT. 

sarkemde manZilis gazrdiT mcirdeba badis avtokolimaciuri 

gamosaxulebis ganaTebuloba da es SesamCnevia 30 m-ze met 

manZilze, rac avtokolimaciuri sistemis mTavari naklia. am 

xerxis gamoyenebisas Secdomebis wyaroebidan yvelaze meti 

gavlenis mqone – Sesamowmebeli zedapiris xorklianobaa 

kontaqtebis adgilebSi. 

 avtokolimaciuri Teodoliti damzadebulia 𝑇2 (𝑇Б − 1) 

optikuri Teodolitis bazaze. 

 difraqciuli xerxis safuZvelia iungis cnobili 

interferenciuli cda difraqciiT ori Wrilidan. sinaTle 

wertilovani wyarodan viwro Wrilis mqone niSanSi gavlis 

Semdeg xvdeba orWrilian speqtrul niSanze. sinaTlis 

talRebi WrilebSi difraqciis Semdeg Sedis geometriuli 

Crdilis areSi da Wrilebis diametris  da maT Soris 

manZilebis saTanado SerCeviT gadafaravs erTmaneTs, rac 

qmnis interferenciul suraTs, romelsac akvirdeba 

damkvirvebeli. 

 konstruqciis SemowmebisTvis gamoiyeneba ganxiluli 

movlenis Semdegi kanonzomiereba: calkeuli Wrilis centri, 
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speqtruli niSnis simetriis RerZis saSualo wertili da 

interferenciuli suraTis Sua zolis centri yovelTvis 

erT sivrcul xazze mdebareoben. speqtruli orWriliani 

niSnis ganivad gadaadgilebisas saTanadod gadaadgildeba 

interferenciuli suraTis centric da samive centri mainc 

erT sworze iqneba. 

 wertilebis gaswvrivobidan Secilebis gazomvis sizuste 

400 m manZilze ar aRemateba 60 mkm-s. 

 sworxazovnobis kontrolisaTvis iyeneben agreTve 

interferometrs – xelsawyos, romelSic gamoyenebulia 

sinaTlis interferenciis principi. 

 rogorc cnobilia, Txeli gamWvirvale firfitis 

sinaTlis paraleluri sxivTa koniT ganaTebisas sxivebis 

optikuri svlis sxvaobaTa Sedegad warmoiqmneba 

interferenciuli suraTi swori an wriuli zolebis saxiT, 

romelTa gamrudebis mixedviT SeiZleba Sefasdes RerZebis an 

sibrtyeTa zedapirebis arasworxazovnoba. 

 

 

 

5.4. konstruqciis saproeqto simaRleze 

dayenebis xerxebi 

 

 samSeneblo konstruqciis, mowyobilobebisa da 

agregatebis saproeqto niSnulze dayeneba da maTi sasimaRlo 

mdebareobis Semowmeba SesaZlebelia geometriuli, 

hidrostatikuri da mikronivelobis meTodebiT. 

 geometriuli niveloba. es xerxi saproeqto simaRleze 

dayenebis erT-erTi gavrcelebuli xerxia. moTxovnili 

sizustis da gazomvis sqemis mixedviT irCeven nivelobis ama 
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Tu im klass. upiratesobas aniWeben mokle sxiviT nivelobas 

(25 m-mde). 

 teqnikuri niveloba uzrunvelyofs niSnulis gadacemas 

sadgurze 2-3 mm saSualo SecdomiT, maRali sizustis 

nivelobis meTodikis gamoyenebisas ki es sizuste 0,1-0,2 mm-s 

aRwevs. am sizustis miRweva ki SesaZlebelia Tanamedrove 

nivelirebisa da invaris specialuri lartyebis gamoyenebiT. 

 mikroniveloba. mikronivelirSi gamoyenebulia maRali 

sizustis Tarazoebi, romelTa danayofis fasi 5′′ − 10′′ −

20′′-ia. 

 mikroniveliris qvesadgami Sesamowmebel zedapirs 

eyrdnoba ori sayrdeni wertiliT, romelTa Soris manZils 

xelsawyos baza ewodeba. xelsawyos mdgradobisTvis 

gamoyenebulia amortizatorebi. gverdiT daxris Tavidan 

acilebisTvis xelsawyoze ayeneben ganiv Tarazos (30′′ ). 

 aRmatebis uwyvet gadacemas mikroniveliris daxmarebiT 

zedapiris erTi wertilidan meoreze – uwodeben 

mikronivelobas. am procesis dros xelsawyos ukana sayrdeni 

wertili daidgmeba im adgilze, sadac manamde imyofeboda 

wina sayrdeni wertili. mikronivelobas asruleben 

xelsawyos ori mdgomareobiT – pirdapiriTa da 

SebrunebuliT (1800 -ze mobrunebiT). es saSualebas gvaZlevs 

SevamowmoT Tarazos nuladgili da gamovricxoT 

sistematuri Secdomebi aRmatebaSi. 

 
nax. 5.4.1 

 

(5.4.1) naxazze gamosaxulia mikroniveliris erT-erTi 

modeli 𝑀𝐻 − 3 . grZiv Tarazos (1), romlis danayofis fasi 
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aris 5′′  amwevi xraxniT (4) daayeneben nulpunqtze. ganivi 

Tarazo (2) ki regulirdeba amortizatoris sayrdenebiT (6). 

indikatori (3) horizontaluradaa ganlagebuli anaTvlis 

aRebis moxerxebulobisTvis. xelsawyos baza SeiZleba iyos 

900  mm-dan 1200  mm-mde da magrdeba xraxnebiT (7). 

xelsawyos gadasaadgileblad Sesamowmebel zedapirze mas 

aqvs gorgolaWebi (5). anaTvali indikatorze, roca grZivi 

Tarazos RerZi sayrdeni zedapiris, paraleluria aris nul 

adgili. misi sidide mocemuli iustirebis dros unda iyos 

mudmivi. misi meryeoba moqmedebs gazomvis sizusteze. 

 hidrostatikuri niveloba damyarebulia ziarWurWlis 

principze. sizustis gazrdis TvalsazrisiT hidravlikur 

sistemaSi aucilebelia barometruli wnevisa da 

temperaturis cvlilebis saguldagulod gaTvaliswineba da 

sadgurze gazomvis periodSi garemo pirobebis 

ucvlelobisTvis zomebis miReba. amis garda wylis svetis 

simaRle ziar WurWlebSi ar unda iyos maRali. 

 zusti samontaJo samuSaoebisTvis specialurad iqna 

damuSavebuli vercxliswyliani hidrostatikuri niveliri. 

misi upiratesoba is aris, rom igi naklebad mgrZnobiarea 

wnevisa da temperaturis cvlilebisadmi.  

 hidrostatikuri niveliriT aRmateba izomeba 

ziarWurWlis pirdapiri da Sebrunebuli mdebareobis dros. 

Secdomebis ZiriTadi wyaroebia: 

- ziarWurWelSi doneTa Soris gansxvaveba da 

kapilarobis movlenis gavlena; 

- xraxnis wvetisa da siTxis meniskis arazusti 

kontaqti; 

- saniveliro zedapirze xelsawyos dayenebis Secdomis 

gavlena; 

- wnevisa da temperaturis cvalebadobis gavlena. 
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 amJamad arsebul sxvadasxva konstruqciis gadasatan da 

stacionarul hidrostatikur nivelirSi siTxis donis 

fiqsaciis Semdegi principebia gamoyenebuli: 

- fiqsaciis vizualuri xerxi. anaTvali aiReba skalaze 

(naklebad zustia); 

- fiqsaciis vizualur-kontaqturi xerxi. anaTvali 

aiReba mikroxraxnis meSveobiT; 

- fiqsaciis eleqtro-kontaqturi xerxi – 

uzrunvelyofs maRal sizustes; 

- fiqsaciis induqciuri gadamwodebis xerxi – 

informacia miiReba distanciurad; 

- fiqsacia fotoeleqtronuli gadamwodebis gamoyenebiT. 

 eleqtrokontaqturi da fotoeleqtronuli xerxebis 

safuZvelze Seqmnilia maRali sizustis stacionaruli 

hidrostatikuri sistemebi, romlebic saSualebas iZleva 

wertilTa Soris aRmatebebi ganvsazRvroT distanciurad, 

avtomaturad, maRali sizustiT. 

 

 

5.5. konstruqciis vertikalur mdgomareobaSi  

dayenebisa da Semowmebis xerxebi 

 

 samSeneblo konstruqciisa da teqnologiuri 

mowyobilobebis RerZebs vertikalurad ayeneben, moTxovnili 

sizustis mixedviT, sxvadasxva xerxiT: meqanikuri SveuliT, 

Teodolitis daxrili sxivis daproeqciebiT, gverdiTi 

nivelobiT, zenit-xelsawyos optikuri vertikaliT. 

 meqanikuri Sveulis gamoyeneba yvelaze martivi xerxia 

konstruqciis dayenebisas. rxevis Sesamcireblad iyeneben 

mZime Sveuls. konstruqciis zeviT konsolze Camokideben 

Sveuls da zomaven konstruqciis kedlidan daSorebas, 
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rogorc zeviT, ise qveviT. maT Soris sxvaobiT dgindeba 

vertikalidan gadaxris xazovani sidide. am xerxis sizuste 

aRwevs 1/1000. ufro zust Sedegs iZleva meqanikuri Sveuli 

koordinatometrTan erToblivad. 

 Teodolitis daxrili sxiviT daproeqciebis xerxiT 

vertikalurobis Semowmebisas iyeneben Teodolits, romelsac 

ayeneben konstruqciidan daaxloebiT misi simaRlis tol 

manZilze  𝑆 ≈ 𝑕 .  

mzeris RerZs umizneben qveviT 

ganlagebul RerZul niSans da Wogrs 

sweven maRla, sadac daniSnaven 

wertils. analogiur wertils 

daniSnaven wredis meore mdgomareobis 

dros da afiqsireben ori wredis 

saSualos. am wertilidan 

konstruqciamde daSoreba gviCvenebs 

Tu ramdenad unda gadavxaroT 

konstruqciis zeda nawili 

kolimaciuris marTob sibrtyeSi, rom 

man daiWiros vertikaluri mdgomareoba.       

 RerZebis vertikalurobis Semowmebisas, piriqiT, zeda 

RerZul niSans aproeqteben ori wrediT qveviT, safuZvelze. 

∆𝑙  gadaxra (nax. 5.5.1) RerZis saproeqto mdgomareobidan 

iqneba konstruqciis daxris xazovani sidide. daxris 

kuTxuri zoma iqneba 

                                                        𝛾 =
∆𝑙

𝑕
 𝜌   .                                   (5.5.1) 

am xerxis Secdomebis ZiriTadi wyaroebia: 

- Teodolitis vertikaluri brunvis RerZis daxra; 

- damzeris Secdoma; 

- Teodolitis dayeneba aragaswvrivobaSi; 

- RerZebis niSnebis adgilze fiqsireba; 

nax. 5.5.1 
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- refraqciis gavlena. 

 gverdiTi nivelobis xerxi. samSeneblo konstruqciis 

(sveti, kedeli) vertikalurobis SemowmebisaTvis farTod 

iyeneben gverdiTi nivelobis xerxs. Sesamowmebel ubanze 

svetebis rigis RerZidan 𝑙  manZilze (nax. 5.5.2) dakvalaven 

paralelur RerZs da daamagreben 𝐴1  da 𝐴1′  wertilebs 

Teodolitis da markis dasayeneblad. Teodolits 

daumizneben markas da samzeri Wogris aweviT an daweviT 

aiReben svetze midgmul lartyebze anaTvlebs zeviT 𝑏z  da 

qveviT 𝑏q. am anaTvlebis sxvaoba 

                                                  ∆𝑙 =  𝑏q − 𝑏z                                     (5.5.2) 

 

 
 

nax. 5.5.2 

axasiaTebs svetis gverdiT gadaxras xazovan ganzomilebaSi, 

xolo svetebis ZirSi aRebuli anaTvlebis gadaxra 𝑙 

manZilidan 
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                                                    ∆𝑎 =  𝑙 − 𝑏q                                    (5.5. 3) 

aCvenebs konstruqciis safuZvlis gegmaSi dayenebis sizustes. 

gverdiTi nivelobis xerxis Secdomebis ZiriTadi wyaroa: 

- paraleluri gaswvrivobis agebis Secdoma; 

- centrirebis da reduqciis Secdomebi; 

- xelsawyos horizontze moyvanis Secdoma; 

- lartyis svetisadmi aramarTobulobis Secdoma; 

- lartyaze anaTvlis aRebis Secdoma; 

- refraqciis gavlena. 

 analizi aCvenebs, rom 100 m manZilze gverdiTi 

nivelobis xerxi uzrunvelyofs 20 m simaRlis konstruqciis 

dayenebas – 1,5-2 mm sizustiT. 

 optikuri vertikalis xerxi. maRlivi Senoba-nagebobis 

mSeneblobisas gegmuri koordinatebis gadacemisas erTi 

horizontidan meoreze da konstruqciebis vertikalze 

dayenebisas iyeneben optikur xelsawyoebs – zenit- OЦП 

(optikur macentrebel xelsawyos), П𝑂ВП  (vertikaluri 

proeqtirebis optikur xelsawyos) da 𝑁𝑖 007 kompensaciuri 

niveliris bazaze damzadebul 𝑃𝑍𝐿 xelsawyos. 

 zenit-xelsawyos ZiriTadi nawilebia: texili samzeri 

Wogri zeviT mimarTuli (zogjer zeviT da qveviT – zenit-

nadiris tipis) mzeris sxiviT; ori urTierTmarTobuli 

maRali sizustis Tarazo  3 − 5′′ ; optikurcentririani 

qvesadgami. Wogris gamadideblobaa 30 − 40×.      𝑃𝑍𝐿 

vertikalze dayenebas uzrunvelyofs 1 mm-is sizustiT 100 m 

simaRlis nagebobis dros. 

 cdebiT dadgenilia, rom nagebobis 100   m-mde simaRlisas 

zenit-xelsawyos tipis instrumentiT daproeqciebis sizuste 

SeiZleba gamoisaxos tolobiT 

         𝑚 = 0,5 ∙ 10−5𝑕 ,     mm   . 
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 optikuri vertikaluri daproeqciebisas ZiriTadi 

Secdomebis wyaroebia: 

- zenit-xelsawyos dacentrva; 

- xelsawyos horizontireba – TarazoTi an mzeris 

sxivis vertikalur mdgomareobaSi moyvana 

kompensatoriT; 

- niSanze damzera an ujredulas Strixebze anaTvlis 

aReba; 

- garemo pirobebis gavlena; 

- wertilis dafiqsireba. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



180 
 

Tavi 6. SesrulebiTi agegmva 

6.1. SesrulebiTi gegmis Sedgena 

 

 SesrulebiTi agegmva, proeqtis naturaSi gadatanis 

sizustis dasadgenad da yvela im gadaxris gamosavlenad 

sruldeba, romlebic daSvebul iqna mSeneblobis dros. igi 

saWiroa agreTve, agebuli obieqtebis faqtobrivi 

koordinatebisa da niSnulebis gansazRvrisaTvis, calkeuli 

nawilebis zomebis dadgenisa da sxva analizuri 

monacemebisaTvis, romlebic gvWirdeba SesrulebiTi 

dokumentaciis Sesadgenad. SesrulebiT agegmvas eqvemdebareba 

nagebobis ara yvela, aramed is nawilebi, romlebzec 

damokidebulia mTeli nagebobis simtkice da mdgradoba. 

Cveulebriv, samuSaoebis warmoebis proeqtSi aris im 

nawilebis CamonaTvali, romelTa SesrulebiTi agegmvac unda 

Catardes. 

 SesrulebiTi agegmva sruldeba mSeneblobis procesSi – 

samSeneblo da samontaJo samuSaoebis calkeuli etapebis 

damTavrebisTanave da mTavrdeba  gamzadebuli nagebobis 

saboloo gegmur-sasimaRlo agegmviT. 

 SesrulebiTi agegmvebis meTodika da sizuste 

ganpirobebulia agebuli Senobisa da nagebobis 

eqspluataciaSi miRebis moTxovnili teqnikuri pirobebiT. 

 SesrulebiTi agegmvis geodeziuri safuZvelia: 

a) calkeuli Senobebis, saamqroebis, mowyobilobebis 

da danadgarebis sazRvrebSi – saZirkvlis 

damagrebuli RerZebi da muSa reperebis qseli; 

b) samSeneblo moednis farglebSi – dakvalviTi 

safuZvlis punqtebi, Sevsebuli poligonometriuli 

da sanivelo svlebiT; 
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g) samSeneblo moednis farglebs gareT – mimokvlevis 

dros Camagrebuli geodeziuri safuZvlis punqtebi, 

agreTve specialurad ganviTarebuli gegmuri da 

sasimaRlo qselebi. 

 SesrulebiTi agegmva geodeziuri safuZvlis punqtebidan 

Cveulebriv analizuri xerxebiT sruldeba: polaruli 

xerxiT, marTobebsa da gaswvrivobaze gadazomviT, xazovani 

da kuTxuri gadakveTebiT. wertilebis niSnulebi 

ganisazRvreba geometriuli nivelobiT. 

 geodeziurma safuZvelma da agegmvis meTodebma unda 

uzrunvelyon SesrulebiTi gegmis Sedgena samrewvelo da 

saqalaqo moednebze 1:500 masStabiT, xolo hidrokvanZebis, 

aerodromebis, didi xidebis samSeneblo moednebze – 1:1000 – 

1:2000 masStabiT. 

 SesrulebiTi agegmvis dros gansakuTrebul yuradRebas 

aqceven nagebobis dafarul elementebs: qvabuls, saZirkvels, 

miwisqveSa milsadenebs, sakabelo xazebs, romlebic maT miwiT 

amovsebamde unda iqnas agegmili. 

 miwisqveSa komunikaciebSi ganisazRvreba moxvevis kuTxis 

wveros koordinatebi, izomeba milis diametri da Webs 

Soris manZilebi. nivelobiT adgenen qvabulis Ziris da zeda 

nawilis niSnulebs. zedapirul milsadenebsa da 

eleqtrogadamcem xazebSi amowmeben sayrdenebs Soris 

manZilebs da sxva. 

 Senobebis da nagebobebis mSeneblobisas Semdegi saxis 

SesrulebiT dokumentacias adgenen: 

- miwisqveSa nawilze – mza qvabulis miRebis aqti 

SesrulebiTi agegmviT, Senobis an nagebobis ZiriTadi 

RerZebis dakvalvis aqti SesrulebiT sqemasTan erTad, 

Senobis miwisqveSa nawilis gamzadebis aqti 

SesrulebiTi sqemiT; 
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- miwiszeda nawilze – miwisqveSa nawilis SesrulebiTi 

agegmvis miReba-Cabarebis aqti sakontrolo 

gazomvebTan erTad, sasarTule (saiaruse) 

SesrulebiTi geodeziuri agegmvebis sqemebi. 

 sagzao trasebze amowmeben mrudebis elementebs, 

geodeziur safuZvelTan akavSireben moxvevis kuTxis 

wveroebs, sazRvraven relsebis Tavebis niSnulebs da sxv. 

 vertikaluri dagegmarebis SesrulebiTi agegmva 

zedapiris nivelobis meTodiT sruldeba. Ria adgilebSi 

nivelobas asruleben 10-20 m sigrZis mqone kvadratebsa an 

ganivebze. 

 mrgvali tipis nagebobebSi ganisazRvreba centris 

koordinatebi da radiusebi. 

 svetebis, panelebis da sxva konstruqciebis 

vertikalurobis dasadgenad iyeneben daxrili sxiviT 

daproeqciebis da gverdiTi nivelobis meTodebs. 

 teqnologiuri mowyobilobebis SesrulebiTi agegmva 

sruldeba ZiriTadi RerZebis damagrebuli niSnebidan an 

dakvalviTi qselebis punqtebidan. 

 SesrulebiT agegmvasTan erTdroulad ivseba proeqtidan 

gadaxrebis Jurnali, romelSic uCveneben mniSvnelovani 

elementebis proeqtidan gadaxrebs gegmasa da simaRleSi. Tu 

isini ar aRemateba dasaSvebs, dadgenils samSeneblo 

normebiTa da wesebiT, maSin JurnalSi aRniSnaven, rom 

gadaxras ar aqvs adgili. 

 samSeneblo konstruqciebis mdebareobis geodeziuri 

kontrolis dasaSvebi skS iangariSeba formuliT  

𝑚 =
1

5
 𝛿  , 

sadac, 𝛿 aris samSeneblo konstruqciis saproeqto 

mdebareobidan normebiT dasaSvebi gadaxra.  
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6.2. SesrulebiTi generaluri  

gegmis Sedgena 

 

 samSeneblo obieqtis tipis, zomebisa da daniSnulebis, 

agreTve daproeqtebis miRebuli meTodebis mixedviT adgenen 

generalur gegmas (samSeneblo moedanze) 1:500 masStabiT, an 

saerTo gegmas 1:1000 masStabiT. calkeul obieqtebze 

damatebiT adgenen detalur generalur gegmas (gengegma) 

1: 200 − 1: 500 masStabiT. 

 saproeqto gengegma muSavdeba da zustdeba daproeqtebis 

yvela stadiaze. igi ZiriTadi dokumentia nagebobis proeqtis 

naturaSi gadasatanad. 

 SesrulebiT gengegmas adgenen SesrulebiTi agegmvebis 

safuZvelze. saproeqto gengegmisgan gansxvavebiT, romelzec 

Senobebi daaqvT kedlebis RerZebis mimarT, SesrulebiT 

gengegmaze aCveneben faqtobrivad arsebul mdgomareobas. 

 ganasxvaveben mimdinare da saboloo SesrulebiT 

gengegmebs. mimdinare anu operatiuli SesrulebiTi gengegma 

ivseba samSeneblo samuSaoebis dawyebidan da masSi aisaxeba 

mSeneblobis mTeli procesi mudmivi, damxmare da droebiTi 

Senoba-nagebobebiT. gansakuTrebuli mniSvneloba operatiul 

SesrulebiT gengegmas miwisqveSa komunikaciebisTvis aqvs. 

 mimdinare gengegmas adgenen pirobiT (samSeneblo) 

koordinatTa sistemaSi 1:1000 an 1:2000 masStabiT, moednis 

zomebisa da Senobis sarTulianobis mixedviT. misi Sedgenis 

safuZvelia adgilmdebareobis gegmebi da nagebobaTa 

SesrulebiTi naxazebi. 

 saboloo SesrulebiTi gengegma Sedgeba mSeneblobis 

damTavrebis Semdeg. gengegmaze gamosaxaven yvela mudmiv 

Senoba-nagebobas, romelic unda Cabardes eqspluataciaSi. igi 

damTavrebuli nagebobis ZiriTadi dokumentia, romlis 
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mixedviTac Sesruldeba yvela Semdgomi sainJinro amocana 

misi eqspluataciisa da rekonstruqcia-gafarToebis dros. 

 saboloo gengegma sruldeba myar geodeziur safuZvelze 

maqsimaluri sizustiT, detalurobiTa da sisruliT, 

SerCeuli masStabis mixedviT. 

 saboloo SesrulebiTi gengegmis kompleqti Sedgeba 

krebiTi gengegmisgan 1: 1000 −  1: 2000  masStabiT, calkeuli 

danadgarebis da rTuli kvanZebis gengegmisgan 1: 200 − 1: 500  

masStabiT, komunikaciebis specializebuli gegmebisgan 

1: 1000 − 1: 2000 masStabiT. 

 mcire obieqtisTvis adgenen erT gengegmas 1:500 

masStabiT. radgan SesrulebiTi gengegma unikaluri 

dokumentia da gamravlebas ar eqvemdebareba, amitom mas 

adgenen feradi pirobiTi niSnebiT, rac mniSvnelovnad 

aumjobesebs mis aRqmas da TvalsaCinocaa. 

 krebiT gengegmaze gamosaxulia: 

a) triangulaciis, poligonometriis, samSeneblo 

badis, gruntisa da kedlis reperebis yvela 

arsebuli punqti; 

b) samSeneblo moednis reliefi; 

g) proeqtiT arsebuli yvela komunikaciis qseli; 

d) gamwvanebis zona, skveri, Ria moednebi da sxva. 

 naxazi rom ar gadaitvirTos, masze aweren minimalur 

ricxviT monacemebs: geodeziuri punqtebis dasaxelebas, 

sakvanZo Webis nomrebsa da reliefis niSnulebs 

damaxasiaTebel wertilebSi. Senoba-nagebobis koordinatebs 

da niSnulebs aweren situaciis mixedviT. 

 danadgarebis, agregatebis, saamqroebis SesrulebiT 

gengegmaze 1: 200 − 1: 500  masStabiT daaqvT nagebobis mTeli 

kompleqsi: saZirkveli, milsadenebi da sakabelo xazebi 

WebiT, ganStoebebiT da damaxasiaTebel wertilebSi 
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niSnulebis CvenebiT. nagebobebze, romelTa deformaciebzec 

dakvirvebebi mimdinareobs, aCveneben jdomis niSnebis 

ganlagebas, reperebs, gegmur niSnebs. 

 specializebul SesrulebiT gengegmebze iZlevian 

datanili nagebobis ricxobriv maxasiaTeblebs. saerTod, 

rekomendebulia Semdegi saxis specializebuli gengegmebis 

Sedgena: 

1) horizontaluri da vertikaluri dagegmarebis; 

2) kanalizaciis; 

3) wyalsadenis da Tbofikaciis qselebis; 

4) teqnologiuri milsadenebis; 

5) sakabelo miwisqveSa da sahaero qselebis. 

 gengegmis Sedgenis saerTo wesi aseTia: 

a) gamosaxaven geodeziuri safuZvlis yvela punqts, 

Senobebsa da nagebobebs, rkinigzas da saavtomobilo 

gzebs, miwisqveSa da miwiszeda komunikaciebs, gazonebs, 

skverebs, gamwvanebis zonas da sxva; 

b) gamosaxaven obieqtis mimdebare teritoriis reliefs; 

g) asruleben CarCoebis gaformebas. 

 reliefis gamoxazvisas horizontalebs atareben 0,25 −

0,50m kveTiT adgilis daxrisa da gegmis masStabis mixedviT. 

 SesrulebiT generalur gegmas Tan axlavs Semdegi 

masalebi: 

a) samSeneblo moednis geodeziuri safuZvlis sqema 

punqtebis koordinatebis katalogiT da reperebis da 

niSnebis simaRleebiT; 

b) calkeuli nagebobis mixedviT mTeli mSeneblobis 

periodSi dagrovebuli savele geodeziuri 

dokumentacia; 

g) geodeziur samuSaoebze, aseve nagebobis Zvrebsa da 

deformaciebze dakvirvebis ganmartebiTi baraTi. 
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Tavi 7. nagebobis deformaciaze 

dakvirveba 

7.1. nagebobis dawevaze dakvirveba  

geodeziuri meTodebiT 

7.1.1. saerTo cnobebi nagebobis deformaciis Sesaxeb 

 Senoba-nagebobebsa da maT saZirkvlebze deformaciebi 

warmoiSoba bunebrivi da teqnikuri faqtorebis zemoqmedebiT. 

ZiriTadad deformaciebi samTo qanebis ZvrebTan aris 

dakavSirebuli. es Zvrebi SeiZleba moxdes rogorc 

vertikalur, ise horizontalur sibrtyeSi. 

 saZirkvlis da mTeli nagebobis vertikalurad qveviT 

gadaadgilebas daweva, dajdoma ewodeba, xolo mis gverdiT 

gadaadgilebas – Zvra anu horizontaluri gadaadgileba. 

 saZirkvlis vertikaluri deformacia iyofa Semdeg 

saxeebad: 

 daweva – romelic gruntis SemWidrovebis Sedegad 

warmoiSoba gare datvirTvebis zemoqmedebiT da zog 

SemTxvevaSi gruntis sakuTari wonis Sedegad, romelsac misi 

struqturis Secvla ar mosdevs; 

 dajdoma – romelic warmoiSoba, rogorc dawevis 

SemTxvevaSi, gare datvirTvebis da TviT gruntis sakuTari 

wonis Sedegad, magram gruntis struqturis Zireuli 

cvlilebiT. 

 gaJRenTva da gamoSroba, romlebic xSirad fuZis awevas 

iwveven – es deformaciebia, romlebic damokidebulia Tixis 

Semcveli gruntis moculobis SecvlasTan misi tenianobis, 

temperaturis Secvlis an nivTierebaTa qimiuri zemoqmedebis 

Sedegad. 
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 CaRunva – dedamiwis zedapiris deformaciaa, romelic 

gamowveulia sasargeblo wiaRiseulis damuSavebiT (e.w. 

gamoqveSeba), hidrogeologiuri pirobebis SecvliT da a. S. 

 saZirkvlis ama Tu im wertilis daweva gamoixateba 

vertikaluri monakveTis sididiT. Tu es monakveTebi tolia, 

maSin dawevas uwodeben Tanabarzomiers da piriqiT, Tu 

monakveTebi toli ar aris, gveqneba araTanabarzomieri daweva. 

 gruntebis klasifikacia masze ganlagebuli Senobis 

wonis mimarT mgrZnobiarobis mixedviT aseTia: 

 mcired kumSvadi – masze agebuli nagebobis saSualo 

daweva ar aRemateba 5 sm; 

 saSualod kumSvadi – nagebobis saSualo daweva aris 5-

15 sm farglebSi; 

 Zlierad kumSvadi – nagebobis saSualo daweva aRemateba 

15 sm. 

 araTanabari daweva iwvevs nagebobis daxras, saZirkvlis 

CaRunvas, nagebobis grexa-gamrudebas da sxva saxis 

deformaciebs. igi saZirkvelsa da kedlebSi iwvevs napralebs 

da rRvevas. 

 Senoba-nagebobebi, pirobiTad, jdomisadmi mgrZnobiarobis 

mixedviT, SeiZleba iyos: absoluturad myari nageboba, 

romelic jdeba, rogorc erTiani sivrculi sxeuli; sakmaod 

myari nageboba – romelic  xasiaTdeba mciredi uTanabro 

dawevebiT; fardobiTad myari nageboba – romelic sakmaod 

mgrZnobiarea uTanabro dawevebisadmi; aramyari nageboba – 

romelic Zlier uTanabro dawevebiT xasiaTdeba. 

 nagebobis sakuTari woniT gamowveuli dawevebi 

saZirkvelSi gruntis gamkvrivebasTan erTad, droTa 

ganmavlobaSi wydeba – amasTan, rogorc wesi, qviSian 

gruntSi daweva sawyis periodSi didi siCqariT xdeba, 

Semdgom ki xasiaTdeba swrafi CaqrobiT. Tixian gruntSi, 
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piriqiT, daweva iwyeba mcire siCqariT da nela qreba droTa 

ganmavlobaSi. 

 ferdobze dacurebis da calmxrivi datvirTvis gavleniT 

(magaliTad, wylis dawola, haeris wneva da sxv.) 

warmoiqmneba nagebobis horizontaluri Zvra. 

 saZirkvlisa da nagebobis erToblivi deformacia Semdegi 

parametrebiT xasiaTdeba: 

1) calkeuli saZirkvlis Tu samSeneblo blokis sruli 

daweva – 𝑆; 

2) Senoba-nagebobis saZirkvlis mTliani saSualo daweva 

– 𝑆saS; 

3) saZirkvlis wertilebis araTanabarzomieri daweva – 

∆𝑆; 

4) dawevebis fardobiTi araTanabarzomiereba – ∆𝑆/𝑙, e. i. 

saZirkvlis ori wertilis dawevebis sxvaobis fardoba 

maT Soris manZilze; 

5) saZirkvlis daxra – 𝑖 , imave saZirkvlis ganapira 

wertilebis dawevebis (∆𝑆)  fardoba saZirkvlis 

sigrZeze an siganeze. saZirkvlis daxra iwvevs 

nagebobis gadaxras vertikalidan – 𝑄;  

6) fardobiTi CaRunva – 𝑓/𝑙 - saZirkvlis CaRunvis isris 

fardoba saZirkvlis sigrZesTan an siganesTan; 

7) nagebobis grexis kuTxe – 𝜒;  

8) nagebobis horizontaluri Zvra – 𝑈. 

 Senoba-nagebobis da saZirkvlis erToblivi deformaciis 

zRvrulad dasaSvebi sidide – 𝑆zR  dgindeba daproeqtebis 

saTanado normebiTa da eqspluataciis teqnikuri wesebiT. 

 Senoba-nagebobebis da saZirkvlebis deformaciebze 

dakvirvebebs aqvs praqtikuli da samecniero mniSvneloba. 

praqtikuli mniSvneloba isaa, rom gazomvis Sedegebi 

axasiaTebs fuZis mdgradobas da saZirkvlis saimedoobas, 
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amasTan saSualebas gvaZlevs davaproeqtoT RonisZiebebi, 

romlebic agvacileben katastroful Sedegebs da SevcvaloT 

Senoba-nagebobis teqnikuri eqspluataciis wesebi saWiroebis 

mixedviT. 

 deformaciebze dakvirvebebis samecniero mniSvneloba 

mdgomareobs gazomvebis Sedegad im monacemebis miRebaSi, 

romlebic dagvexmareba fuZeebis gaangariSebis meTodebis 

dazustebaSi, sxvadasxva tipis gruntebis da nagebobaTa 

jgufebisTvis zRvrulad dasaSvebi dawevebis dadgenaSi. 

 deformaciebze dakvirvebebi unda tardebodes nagebobis 

mSeneblobis dawyebidan (qvabulis amoRebidan) da misi 

eqspluataciis pirveli wlebidan deformaciebis 

stabilizaciamde, amasTan dakvirvebaTa ciklebi unda 

moicavdes drois Tanabar monakveTebs, xolo gazomvebi 

sruldebodes umokles droSi. 

 samSeneblo normebis da wesebis Tanaxmad, geodeziuri 

dakvirvebebi dawevebsa da Zvrebze sruldeba specialuri 

teqnikuri davalebis (ted) mixedviT, romelSic miTiTebulia: 

a) Senoba-nagebobis is nawilebi, romlebzec unda 

Catardes geodeziuri dakvirveba; 

b) gamosavali (sayrdeni) reperebis da sakontrolo 

(deformaciuli) markebis da niSnebis ganlageba; 

g) dakvirvebebis perioduloba; 

d) moTxovnili sizuste; 

e) saangariSo dokumentebis CamonaTvali. 

 deformaciebze dakvirvebebis Sedegebi gviCvenebs, Tu ra 

zomiT uzrunvelyofs saproeqto gadawyveta nagebobis 

saimedoobas da saeqspluataciod  vargisianobas. amasTan 

saSualebas gvaZlevs droulad miviRoT zomebi warmoqmnil 

deformaciebTan brZolaSi da misi Sedegebis likvidaciaSi. 
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 rogorc ukve aRvniSneT, deformaciebs iwvevs bunebrivi 

da teqnologiuri warmoSobis faqtorebi. 

 ZiriTadi bunebrivi faqtorebia: 

1) samTo qanebis midrekileba CaRunvisadmi, dacurebisadmi 

da sxva sainJinro-geologiuri da hidrogeologiuri 

movlenebisadmi; 

2) qanebis burcvadoba wyalSemcveli qanebis gayinvisas da 

galxobisas; 

3) hidroTermuli pirobebis cvalebadoba, romelic 

damokidebulia temperaturis sezonur da wliur 

meryeobasTan, qanebis tenianobasa da gruntis wylebis 

doneze. 

 ZiriTadi teqnologiuri faqtorebia: 

1) nagebobis da Senobis wonis gavlena; 

2) gruntis wylebis donis xelovnurad aweva-dawevis 

gavlena qanebis Tvisebebze; 

3) saZirkvlis dasusteba mis qveS sasargeblo 

wiaRiseulis gamoRebiT; 

4) saZirkvelze dawolis cvlileba gverdiT axali 

nagebobis amoyvaniT; 

5) manqana-danadgarebis muSaobiT gamowveuli saZirkvlis 

vibracia. 

 nagebobis deformaciaze gavlenas axdens agreTve  fuZe-

saZirkvlis forma, zomebi da sixiste, Senoba-nagebobis 

SigniT statikuri da dinamikuri datvirTvebis ganawileba da 

sxva faqtorebi. 
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7.1.2. dakvirveba qvabulis deformaciaze da misi 

gavlenis zonis gansazRvra 

 

 Senobis saZirkvlis deformaciaze dakvirvebas iwyeben 

qvabulis amoRebisTanave misi fskeris ukudeformaciis 

SeswavliT, masze bunebrivi wnevis moxsnis Semdeg. Rrma 

qvabulis dros bunebrivi wneva samTo qanebSi irRveva da 

Sedegad SeimCneva qvabulis fskeris aweva. 

 am procesze dakvirvebis mizania qvabulis fskeris 

sxvadasxva wertilis awevis daxasiaTebisTvis monacemebis 

Sekreba. awevis sidide damokidebulia wnevis gantvirTvis 

sididesa da mimdinareobaze, qanebis fizikur-meqanikur 

Tvisebebze, qvabulis zomasa da sxva faqtorebze. 

 qvabulis siRrme hidroteqnikuri nagebobis mSeneblobis 

dros zogjer 20-50 m-s aRwevs. qvabulis fskerSi Tixis 

Semcveli qanebis arsebobisas wnevis gantvirTva iwvevs wylis 

gadaadgilebas gantvirTvis zonisken, rac qanebis 

struqturuli deformaciis mizezi xdeba da iwvevs maT 

amoburcvas. amoburcvis Sedegi ki aris qvabulis Ziris aweva, 

romlis sidide calkeul SemTxvevebSi 20-30 sm da metsac 

aRwevs. 

 qvabulis Ziris awevis sididis gazomvisTvis winaswar 

burRaven WaburRilebs, romlebSic specialuri konstruqciis 

niSnebs amagreben. WaburRils CaaRrmaveben Semdegi formuliT 

gamoTvlil siRrmeze 

𝐻Wab = 𝐻1 −  𝐻2 − 0,8   , 

sadac, 𝐻1  WaburRilis zedapiris niSnulia m-ebiT; 𝐻2 − 

qvabulis fskeris saproeqto niSnuli, m-ebiT; 0,8 m niSnis 

CaRrmavebis sididea fskers qvemoT. niSnebi Cacementdeba da 

maTze uaxloesi reperidan gadaecema niSnuli tvirTmobmuli 



192 
 

invaris mavTuliT an komparirebuli bafTiT. aRmatebis 

gansazRvris sizuste 1 mm-ia. 

 WaburRilebs gegmurad akavSireben geodeziuri 

safuZvlis punqtebTan da sazRvraven maT koordinatebs. 

qvabulis amoRebis Semdeg sazRvraven SenarCunebuli 

Cacementebuli niSnis niSnuls geometriuli nivelobiT da 

adareben sawyis ciklSi gansazRvrul niSnuls. sxvaoba maT 

Soris iqneba amoburcvis an dawevis sidide. fskeris 

amoburcva maqsimaluria qvabulis centrSi da iklebs 

napirebisken. 

 samTo qanebi qvabulis amoRebisas deformacias ganicdis 

ara marto uSualod amoRebis adgilas, aramed mis garSemoc 

gansazRvrul areze, romelsac jdomis Zabri (mulda) 

ewodeba. 

 aqedan gamomdinareobs amocana jdomis muldis sididis 

gamosavlenad, romelic saSualebas mogvcems gaviTvaliswinoT 

Senobis dazianebisagan damcavi RonisZiebebi. 

 jdomis Zabris sididis gansazRvrisaTvis da misi 

ganviTarebis xasiaTis gamosavlenad arsebul nagebobaze 

saZirkvelTan axlos Casvamen kedlis sanivelo niSnebs. Tu 

Senoba mSeneblobis adgilidan 100 m-ze Sors mdebareobs, 

maSin ayeneben gruntis reperebs (2 m siRrmemde).  

 niSnebis simaRleebs sazRvraven ciklebSi gazomvebiT III 

kl. nivelobis punqtebidan. amasTan pirveli da bolo ori-

sami cikli mizanSewonilia Sesruldes II kl. nivelobis 

meTodikiT. 

 gazomvebis pirveli cikli unda Sesruldes qvabulis 

miwis samuSaoebis dawyebamde, meore cikli sruldeba 

qvabulis amoRebis Semdeg. Semdgomi gazomvebi ki 

mimdinareobs Senobis agebasTan erTad datvirTvebis zrdis 

mixedviT. 
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 Senobis garSemo punqtebi ganlagdeba 10-30 m zomis 

kvadratis wveroebSi saZirkvlis fskeris doneze (Zvris 

muldis dasadgenad). 

 dawevebis gazomvebTan erTdroulad unda Catardes 

dakvirvebebi gruntis wylis donis cvalebadobaze, qanebis 

tenSemcvelobaze, maTi simkvrivis cvalebadobaze, 

temperaturasa da sxva faqtorebze, romlebsac SeuZliaT 

gavlena moaxdinon jdomis Zabris ganviTarebaze. 

 

 

 

7.1.3. nagebobaze dasakvirvebeli  

niSnebis ganlageba 

 

 nagebobaze dasakvirvebeli niSnebis ganlageba gazomvis 

meTodebzea damokidebuli. vertikalur dawevaze 

dakvirvebebisTvis Semdeg geodeziur meTodebs iyeneben: 

1) geometriul nivelobas mokle sxiviT (25 m-mde); 

2) trigonometriul nivelobas mokle sxiviT (100 m-mde); 

3) hidrostatikur nivelobas gadasatani an 

stacionaruli xelsawyoebiT; 

4) nagebobaze ganlagebul niSnebze fotogrammetriul da 

stereofotogrammetriul dakvirvebebs. 

 preciziul nagebobebze SeiZleba gamoyenebul iqnes 

mikronivelobis meTodi xelsawyos 2 m baziT. 

 absoluturi jdomis gansazRvrisaTvis nivelobas 

asruleben gamosavali reperebidan. fardobiTi jdomebi ki 

ganisazRvreba nagebobis romelime wertilis mimarT 

Catarebuli gazomvebiT. 

 yvelaze gavrcelebuli meTodia perioduli maRali 

sizustis niveloba niSnebze, romlebic nagebobazea 
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damagrebuli. es niSnebi, romelTac `jdomis markebi~ an 

sadeformacio markebi ewodeba, nagebobasTan erTad moZraobs 

da maTze dakvirvebiT SegviZlia vimsjeloT nagebobis ama Tu 

im nawilis dawevis sidideze. 

 sasimaRlo safuZvlad, romlis mimarTac ganisazRvreba 

calkeuli markebis dawevebi, aiReba fundamenturi, gruntis 

an kedlis reperTa qseli, romlebic nagebobisgan Zvris 

muldis zonis gareT aris Camagrebuli (fundamenturi 

SeiZleba SenobasTan axlosac Camagrdes) da romelTa 

uZraoba garantirebuli unda iyos deformaciebze 

dakvirvebebis mTeli periodis  ganmavlobaSi. 

 sayrdeni geodeziuri niSnebis da sadeformacio markebis 

ganlageba nagebobis calkeuli wertilebis dawevebis da 

Zvrebis gazomvis mTeli samuSaos erT-erTi ZiriTadi 

nawilia. maTi ganlagebis adgilis SerCevasa da niSnebis 

raodenobaze mniSvnelovnad aris damokidebuli gamovlenili 

deformaciebis xarisxi da sisrule. amitom niSnebis 

ganlagebis adgilebi unda SearCios geodezistma fuZe-

saZirkvlebis specialistTan erTad. 

 nagebobaze markebis ganlagebis proeqts adgenen 

saZirkvlis konstruqciis, mis calkeul nawilebze mosuli 

datvirTvis, agreTve geologiuri da hidrogeologiuri 

pirobebis gaTvaliswinebiT. markebs ganalageben daaxloebiT 

erT doneze Senobis kuTxeebSi, saZirkvlis grZivi da ganivi 

RerZebis gaswvriv da saerTod, Senobis iseT adgilebSi, 

sadac yvelaze meti dawevaa mosalodneli – saZirkvlis 

mezobeli blokebis SeerTebaze, udidesi dinamikuri 

datvirTvis zonis garSemo, cudi geologiuri pirobebis 

arsebobis zonaSi da a. S. 

 fuZe-saZirkvlis deformaciebze dakvirvebis 

saxelmZRvanelo wesebis mixedviT, markebi unda ganlagdes 
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Senobis perimetrze yovel 10-15 m-ze da Tu Senobis sigane 

15 m-ze metia, markebs ganalageben ganiv kedlebzec maTi 

grZiv RerZTan  gadakveTis adgilebSi. 

 samrewvelo nagebobaze markebs ganalageben mzid svetebze 

da grZivi da ganivi RerZebis gaswvriv aranakleb 3 yovel 

mimarTulebaze. 

 mravalsarTulian sawarmoo Senobebsa da samrewvelo 

nagebobaze, romelTac saZirkvelSi erTiani sayrdeni fila 

aqvT, markebis raodenoba sakmarisi unda iyos imisTvis, rom 

srulad daxasiaTdes dasakvirvebeli nagebobisa Tu Senobis 

daweva, daxra, CaRunva. amitom markebi unda ganlagdes 

Tanabarzomierad nagebobis mTel teritoriaze – 1 marka 100 

m2 farTobze. 

 hidroteqnikur nagebobaze, romelic seqciebadaa 

dayofili, unda damagrdes aranakleb 3 marka TiToeul 

seqciaze, xolo Tu seqciis sigane 15 m-ze metia – aranakleb 

4 markisa. 

 7.1.3.1 naxazze naCvenebia markebis ganlagebis magaliTebi: 

kedlebsa da kolonebze (nax. 7.1.3.1a) da saZirkvelze (nax. 

7.1.3.1b). 

 markebis ganlagebas aproeqteben Senoba-nagebobis 

saZirkvlis gegmaze. TiToeul markas nomraven, dakargvis 

SemTxvevaSi mis magivrad Casvamen axal markas (3 m radiusSi) 

da aweren imave nomers. 

 nagebobis saZirkvelSi markebs garda ganalageben 50-100 

mm diametris WaburRilebs gruntis wylis donesa da 

temperaturaze reJimuli dakvirvebebisaTvis. 

 dawevis markebis saxeebi. umartivesi saxis marka aris   

15 sm sigrZis kuTxovani foladis naWeri kedelSi 

Casabetoneblad da 5 − 6 sm sigrZisa – foladis 
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konstruqciebze misaduReblad. svetze markas miaduReben 

gaSiSvlebul rkinis armaturaze. 

 kedelSi Camagrebuli marka iseTi unda iyos, rom masze 

SeiZlebodes lartyis rogorc dayeneba, ise Camokideba. 

ukanasknel SemTxvevaSi lartyas unda hqondes specialuri 

mowyobiloba markaze Camosakideblad (nax. 7.1.3.2a,b). 

 
 

nax. 7.1.3.1 
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 maRali sizustis dakvirvebebisaTvis sxvadasxva tipis 

skalian markebs iyeneben, romlebic erTdroulad lartyasac 

cvlis da dakvirvebis sizustesac zrdis (nax. 7.1.3.2g). 

 saZirkvelze ayeneben 60-100 mm sigrZis markebs naxevrad 

sferuli TavebiT romelTa diametria 20-30 mm. zemodan mas 

efareba saxuravi. kedelsa da cokolSi Casamagreblad 

SeiZleba gamoyenebul iqnes samontaJo revolveriT 

Camagrebuli diubel-lursmani.  

 calkeuli qanebis SreTa deformaciebis gasazomad 

xmaroben jgufur repers. es aris mili, romelSic 

CaSvebulia ramdenime mcire diametris foladis Rero, an 

daWimuli invaris mavTuli.  

 
nax. 7.1.3.2 

 gamosavali sanivelo safuZveli. sizustisadmi 

moTxovnebis mixedviT gamosaval safuZvlad SeiZleba 

gamoyenebul iqnes: siRrmiTi fundamenturi reperebi, 

Camagrebuli Rrmad, Zireul qanebSi; gruntis reperebi, 

Camagrebuli 1,5-2 m siRrmeze; kldis qanebSi Cabetonebuli 

reperebi da kedlis niSnebi, Camagrebuli iseTi Senobebis da 

nagebobebis kedlebSi, romelTa deformaciebi praqtikulad 

SeiZleba CaiTvalos damTavrebulad. 
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 fundamentur reperebs SenobasTan axlos, SeiZleba TviT 

SenobaSic ganalageben. gruntis da kedlis reperebi Senobis 

gavlenis zonis gareT unda ganlagdes – aranakleb 70-80 m. 

kaSxlebis mSeneblobisas sayrdeni reperebi gaaqvT jdomis 

zonis gareT. Cveulebriv, maT amagreben mdinaris orive 

napirze kaSxlis qvemoT 0,5-1,0 km-ze. sayrdeni reperebi 

Camagrdeba jgufurad, jgufSi aranakleb 3 reperisa ise, rom 

maTi gakontroleba SesaZlebeli iyos niveliris erTi 

dgomiT. gruntis muSa reperebs nagebobasTan axlos amagreben. 

gruntis reperi gamosaxulia 7.1.3.3 naxazze.  

 saerTod, gamosavali reperebis ganlagebis sqema 

damokidebulia Senobis konfiguraciaze, samSeneblo moednis 

sainJinro-geologiur da topografiul daxasiaTebaze, 

mSeneblobis warmoebis teqnologiasa da organizaciaze. 

 fundamentur repers amagreben ors TiTo nagebobaze     

I kl. nivelobiT muSaobisas. preciziuli da gansakuTrebiT 

sapasuxismgeblo nagebobisaTvis siRrmiTi reperebis 

raodenoba SeiZleba erTi nagebobisTvis samamde gaizardos.  

 gruntis reperebis raodenoba erTi SenobisTvis unda 

iyos aranakleb samisa, kedlis reperebisa ki – aranakleb 

oTxisa. 

 mTavari moTxovna yvela tipis gamosavali reperebisadmi 

aris maTi mdgradoba deformaciebze dakvirvebebis mTeli 

periodis ganmavlobaSi. 

 gamosavali reperebis ganlagebis sqemas aTanxmeben 

mSeneblobis raionis gengegmasTan. maTi dayenebis Semdeg erT-

erT maTganze gadaecema niSnuli uaxloesi saxelmwifo 

sasimaRlo geodeziuri qselis punqtidan. 

 maRali sizustis gazomvebisTvis saWiroa reperis 

masalis temperaturuli gafarToebis gaTvaliswinebac, 

risTvisac maT amzadeben invarisgan an bimetalisgan, 
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romelTac minimaluri temperaturuli gafarToebis 

koeficienti aqvT. 

 gamosavali sayrdeni qselis 

reperebis da Senoba-nagebobis 

kedlebsa da svetebze, Tu 

saZirkvlis iatakze Camagrebuli 

markebis da niSnebis dayenebis 

Semdeg, adgenen SesrulebiTi 

agegmvis naxazs, sadac naCvenebi 

iqneba yvela reperi da marka maTi 

numeraciiT, adgilze ganlagebiT 

da maT Soris manZilebis CvenebiT 

1: 500  masStabiT. sanivelo 

svlebis saerTo sqema nagebobebiT 

da gamosavali reperebiT SeiZleba 

gamoisaxos 1:1000 an 1:2000 masStabiT nagebobis zomebis 

mixedviT. 

 

 

7.1.4. nagebobis dawevis gansazRvra 

 

 Senobis an nagebobis dawevis gansazRvris yvelaze 

gavrcelebuli meTodi sadeformacio markebis perioduli 

maRali sizustis geometriuli nivelobaa mokle sxiviT. 

sxvadasxva tipis da standartis nagebobisTvis daweva-

dajdomis gansazRvris sizustis uzrunvelsayofad sakmarisia 

I an II klasis niveloba, xolo gansakuTrebiT mniSvnelovani 

(preciziuli) nagebobisaTvis SeiZleba saWiro gaxdes zusti 

nivelobis specialuri meTodebis damuSaveba. 

 Senobis an nagebobis deformaciaze dakvirvebebis 

saxelmZRvanelo debulebebis Tanaxmad, fuZisa da saZirkvlis 

nax.7.1.3.3 
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dawevebi ganisazRvreba I kl. nivelobis meTodikiT 

instrumentis ori horizontiT, win da ukan mimarTulebiT, 

maRali sizustis nivelirebisa da invaris lartyebis 

gamoyenebiT. 

 sanivelo svla iwyeba gamosaval reperze da mTavrdeba 

maszeve. mzeris sxivis sigrZe dasaSvebia 25-m-mde, xolo 

sxivis simaRle dedamiwis zedapiridan – 0,8 m.  

 nagebobis SigniT mdebare jdomis markebze niSnulis 

gadacemas axdenen fanjris an karis Riobis meSveobiT. araa 

rekomendebuli niveliris dayeneba civi da Tbili haeris 

masebis sazRvarze. niveliris 𝑖 kuTxe ar unda aRematebodes 

20′′ , xolo sadgurze mxrebis utoloba – 0,4 m-s. mxrebis 

utolobaTa dagroveba Sekrul svlaSi ar unda aRematebodes 

– 2 m-s. gansxvaveba ori horizontiT gazomil aRmatebaSi 0,3 

mm-ze naklebi unda iyos. 

 maRali sizustis nivelobisas sadgurze aRmatebis 

gazomvis Secdoma saSualod Seadgens 0,1 mm-s, xolo svlebis 

da poligonebis zRvruli Seukvreloba ar unda aRematebodes 

                                              𝑓𝑕𝐼 = 0,3 𝑛 ,    mm    ,                          (7.1.4.1) 

sadac, 𝑛 − sadgurebis raodenobaa. 

 II kl. nivelobas iyeneben mravali samrewvelo nagebobis 

dawevebis gasazomad, kompensatoriani niveliriT da invaris 

Strixebiani lartyebiT. nivelobas asruleben erTi 

horizontiT, pirdapiri da Sebrunebuli mimarTulebiT. 

kidul svlaSi daiSveba ara umetes 2 sadgurisa. mxrebis 

utoloba sadgurze daiSveba 1m-mde, xolo dagroveba svlaSi 

– 3-4 m. mzeris sxivis sigrZe dasaSvebia 30 m-mde. 

 zRvruli Seukvreloba Sekrul svlaSi an poligonSi 

tolia 

                                            𝑓𝑕𝐼𝐼 = 1,0 𝑛 ,    mm   .                            (7.1.4.2) 
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 Zlier kumSvad gruntze agebuli nagebobis dawevaze 

dakvirveba SeiZleba Sesruldes III kl. nivelobiT – 

saSualo sizustis niveliriT da ormxrivi lartyebiT. 

kidul svlaSi am dros dasaSvebia 5 sadguri. mzeris sxivis 

sigrZe dasaSvebia 40 m-mde, sxivis simaRle zedapiridan – 

0,3 m, mxrebis utoloba sadgurze – 2 m-mde, utolobaTa 

dagroveba svlaSi ki – 5 m-mde. zRvruli Seukvreloba 

iangariSeba formuliT 

                                         𝑓𝑕𝐼𝐼𝐼 = 2,0 𝑛 ,     mm   .                             (7.1.4.3) 

gazomvis Sedegebis damuSavebisas nivelobis sizustis 

Sefaseba xdeba savele ganazomebiT da gawonasworebis 

Sedegad miRebuli SesworebaTa SedegebiT. 

 savele ganazomTa Sefasebisas, ormag ganazomTa SedegebiT 

sadgurze nivelobis skS tolia 

                                             𝑚𝑕s =
1

2
 
 𝑑2 

𝑛
     ,                             (7.1.4.4) 

sadac, 𝑑 − sadgurze gazomili aRmatebis ormagi ganazomis 

sxvaobaa; 

      𝑛 − qselSi tolzusti sxvaobebis raodenoba. 

 Sekruli svlebisa da poligonebisaTvis erT sadgurze 

aRmatebis Secdoma - 𝑚𝑕s  da 1 km svlaze Secdoma - 𝜂1km 

ganisazRvrebian formulebiT 

                                              𝑚𝑕s =
 
 𝑓𝑕

2 
𝑛
𝑁

    ,                               (7.1.4.5) 

                                              𝜂1km = 𝑚𝑕s
 

[𝑛]

[𝐿]
     .                           (7.1.4.6) 

am formulebSi, 𝑓𝑕  aris poligonis an svlis Seukvreloba, 

mm-obiT; 
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𝑛 − sadgurebis raodenoba svlasa an poligonSi; 

𝑁 − svlebis an poligonebis raodenoba qselSi; 

𝐿 − svlis sigrZe an poligonis perimetri, km-obiT. 

 qsels awonasworeben, rogorc Tavisufals, zusti 

meTodebiT. radgan dawevaze perioduli dakvirvebis dros 

sanivelo svlebis sqema ucvlelia, amitom normaluri 

gantolebebis Sedgenas da maT amoxsnas Tavisufali wevrebis 

mimarT axdenen mxolod sawyis ciklSi. Semdgomi 

ciklebisaTvis Sesworebebs gamosaxaven uSualod mocemuli 

ciklis Seukvrelobebis (Tavisufali wevrebis) saSualebiT, 

rac mniSvnelovnad amartivebs gawonasworebiT gamoTvlebs. 

 gawonasworebis SedegebiT 1 km svlaze skS angariSoben 

formuliT 

                                             𝜂1km(gaw.) =  
[𝑃𝑣2]

𝑁 − 𝑟
    ,                        (7.1.4.7) 

sadac, 𝑁  aris svlebis (poligonebis) raodenoba mTel 

qselSi; 

𝑟 − sakvanZo wertilebis ricxvi; 

𝑃 − svlis wona (𝑝 = 1/𝐿, sadac 𝐿 − svlis sigrZea, km); 

𝑣 − gawonasworebiT miRebuli Sesworeba saSualo aRmatebaSi 

sakvanZo wertilebs Soris. 

 samuSaoebis Sesrulebis dros Tvalyuri unda vadevnoT, 

rom yvela ciklSi sistematuri Secdomebi absoluturi 

sidideebiT umniSvnelo iyos. rogorc praqtika aCvenebs, 

mokle sxivebiT maRali sizustis nivelobis yvela moTxovnis 

dacvisas, 5-7 km sigrZis svlebSi sistematuri Secdomebi 

imdenad umniSvneloa, rom SeiZleba maTi ugulebelyofa. 

 gazomvebis ganmeorebiTi gawonasworebis da sizustis 

Sefasebis Semdeg angariSoben jdomiTi markebis niSnulebs 

(𝐻)  da adgenen svlis wertilebis dawevebis uwyiss. garda 
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dawevebisa  𝑆 ,  angariSoben nagebobis deformaciis sxva 

parametrebsac: 

1) or bolo cikls Soris (𝑗 − 1  da  𝑗) 𝑆 dawevis sidide 

                                   𝑆 𝑗−1 ,𝑗 = 𝐻𝑗 − 𝐻𝑗−1   .                   (7.1.4.8) 

2) jamuri daweva dakvirvebebis dawyebis momentidan  

                                       𝑆𝑗 = 𝐻𝑗 − 𝐻0  .                             (7.1.4.9) 

3) saZirkvlis araTanabari dajdoma mimdinare 𝑗 ciklSi 

                                      Δ𝑆1.2 = (𝑆2 − 𝑆1)𝑗   .                  (7.1.4.10) 

4) saZirkvlis daxra 

                                         𝑖 1.2 =
Δ𝑆1.2

𝑙1.2
   ,                         (7.1.4.11) 

sadac, 𝑙1.2  saZirkvlis 1-el da me-2 markebs Soris 

manZilia. 

5) CaRunvis isris sidide saZirkvlis RerZis gaswvriv 

                                  𝑓 =
2𝑆2 − (𝑆1 + 𝑆3)

2
    ,               (7.1.4.12) 

sadac, 𝑆1  da 𝑆3  aris saZirkvlis RerZze ganapira 

markebis dawevebi; 𝑆2 Sualedi markis daweva. 

6) saZirkvlis fardobiTi CaRunva 

                                        𝑓f =
𝑓

𝑙1.3
    ,                                (7.1.4.13) 

sadac, 𝑙1.3 −  1-el da me-3 ganapira markebs Soris 

manZilia. 

7) romelime 𝑛  markis saSualo Tviuri an saSualo 

wliuri dawevis siCqare 

                                           𝑣𝑛 =
𝑆𝑛
𝑡

    ,                              (7.1.4.14) 

sadac, 𝑡 dakvirvebis droa TveobiT an wlobiT; 

𝑆𝑛 − 𝑛 markis jamuri daweva 𝑡 drois ganmavlobaSi. 

8) mTeli nagebobis dajdomis saSualo siCqare 

                                          𝑣saS =
 𝑣

𝐾
   ,                           (7.1.4.15) 
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sadac, 𝐾 dasakvirvebeli markebis raodenobaa. 

 nagebobis dawevebis msvlelobis TvalsaCinod 

warmodgenisTvis adgenen profilebs grZivi da ganivi 

RerZebis gaswvriv (nax. 7.1.4.1), toli jamuri dawevebis 

mrudebis gegmas saZirkvlis fuZisaTvis (nax. 7.1.4.2) da 

saZirkvlis markebis dawevebis SeTavsebul grafikebs (nax. 

7.1.4.3). 

 zemoT CamoTvlil grafikebs garda samoqalaqo da 

sarewvelo nagebobebisaTvis adgenen gabaritul gverdebze 

Camagrebuli markebis dawevebis epiurebs (nax.7.1.4.4). naxazze 

SuaSi mocemulia sainJinro nagebobaze markebis ganlagebis 

sqema  𝑀1,𝑀2,… ,𝑀18 , xolo TiToeuli gverdis gaswvriv – 

markebis dawevebis sidideebi.  

 epiuraze swori sqeli xazi – saZirkvlis Ziris 

pirobiTi mdebareobaa deformaciis gazomvis sawyisi 

ciklisaTvis, xolo momdevno xazebi gviCvenebs saZirkvlis 

mdebareobas bolo da boloswina ciklisaTvis. epiuraze 

naCvenebi cifrebi markebis dawevis maCvenebelia ama Tu im 

ciklSi, mm-obiT. 

 
nax. 7.1.4.1 
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nax. 7.1.4.2 

 
nax. 7.1.4.3 

 
nax. 7.1.4.4 
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 garda CamoTvlilisa, adgenen temperaturis da gruntis 

wylis doneTa meryeobis grafikebs ciklebis mixedviT, 

gansakuTrebiT gazafxulsa da Semodgomaze, roca am 

faqtorebis cvlilebebi maqsimaluria. 

 

 

 

 

7.1.5. dawevebze geodeziur dakvirvebaTa  

sizuste 

 

 dawevebze geodeziuri dakvirvebebis sizustis normirebas 

axdenen ori winapirobidan gamomdinare: 1) roca daaxloebiT 

cnobilia dasakvirvebeli nagebobis sasimaRlo zRvruli 

mdgomareobis ganmsazRvreli dawevis sidide da 2) roca 

gvinda, davadginoT nagebobis dawevis mimdinareobis xasiaTi. 

 sainJinro nagebobis dawevebis geodeziuri meTodebiT 

gazomvisas wamoiWreba dakvirvebaTa sizustis gansazRvris 

sakiTxi, romlis swor gadawyvetazea damokidebuli 

xelsawyoebis da gazomvebis meTodikis SerCeva. 

 samSeneblo normebisa da wesebis moTxovnebis Tanaxmad, 

tipobrivi Senobebisa da nagebobebis dawevebis gansazRvris 

𝑚𝑆 skS gamosavali reperis mimarT ar unda aRematebodes: 

- 1 mm-s, Senobebisa da nagebobebisaTvis, romlebic 

kldovani an naxevrad kldovani qanebis Semcvel 

gruntze arian agebuli; 

- 2 mm-s, Senobebisa da nagebobebisaTvis, romlebic 

qviSian, Tixian an sxva kumSvad gruntze arian 

agebuli; 
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- 5 mm-s, Senobebisa da nagebobebisaTvis, romlebic 

nayar, torfian an sxva Zlier kumSvad gruntze arian 

agebuli. 

 preciziuli da rTuli nagebobebisaTvis dawevebze 

dakvirvebebis sizustisadmi moTxovnebi specialurad 

iangariSeba. 

 dawevebis gansazRvrisas ZiriTadi formula (7.1.4.9) 

mimdinare ciklSi SeiZleba Semdegi saxiT warmovadginoT (𝐾 

markisaTvis) 

           𝑆𝑗 = 𝐻𝑗 − 𝐻0 =  𝐻0 + [𝑕𝑗 ]𝐼
𝐾 −  𝐻0 + [𝑕0]𝐼

𝐾    ,         (7.1.5.1) 

an, rac igivea,  

                                         𝑆𝑗 = [𝑕𝑗 ]𝐼
𝐾 − [𝑕0]𝐼

𝐾     ,                            (7.1.5.2) 

sadac, 𝐻0 − 𝐼 gamosavali reperis niSnulia; 

[𝑕𝑗 ]𝐼
𝐾  da [𝑕0]𝐼

𝐾  gawonasworebuli aRmatebebia Sesabamisad, 

dakvirvebebis mimdinare da sawyisi ciklebisaTvis gamosavali 

I reperidan romelime 𝐾 markamde. 

 reperebis sakmarisi mdgradobis dros, nivelobis 

Sedegebi calkeul ciklebSi damoukidebelni arian da 

dawevis Secdoma toli iqneba 

𝑚𝑆𝑗
2 = 𝑚[𝑕𝑗 ]

2 + 𝑚[𝑕0]
2   . 

Tu miviRebT, rom 𝑚[𝑕𝑗 ] = 𝑚[𝑕0] = 𝑚[𝑕], gveqneba 

                                              𝑚𝑆 = 𝑚[𝑕] 2   .                                  (7.1.5.3) 

 Tu niveloba sadgurebze erTnairi sizustiT tardeba, 

maSin sistematuri Secdomis mcire gavlenisas 

 

                                              𝑚[𝑕] = 𝑚𝑕s 𝐾    ,                               (7.1.5.4) 

sadac, 𝑚𝑕s aris sadgurze gazomili aRmatebis skS; 

𝐾 − sadgurebis ricxvi gamosavali reperidan dasakvirvebel 

markamde. 

Tu (7.1.5.4)-is mniSvnelobas SevitanT (7.1.5.3)-Si, miviRebT: 
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                                                 𝑚𝑆 = 𝑚𝑕s 2𝐾    .                            (7.1.5.5) 

Tu qselis yvelaze sust wertilad miviRebT 𝐾 =
𝑛

2
 , 

sadac, 𝑛  svlasa an poligonSi sadgurebis ricxvia, maSin 

gveqneba 

                                                  𝑚𝑆 = 𝑚𝑕s 𝑛   .                               (7.1.5.6) 

roca mocemuli gveqneba moTxovnili sizustis sidide (𝑚𝑆) 

da nivelobis klasi  𝑚𝑕s , maSin (7.1.5.6) formulidan 

SeiZleba ganvsazRvroT sadgurebis dasaSvebi ricxvi 

                                                       𝑛 =
𝑚𝑆

2

𝑚𝑕s
2    .                                  (7.1.5.7) 

 dawevebze dakvirvebebis dros niveliridan lartyebamde 

manZilebi icvleba 5-10-15m-dan 30-40 m-mde, amitom sadgurze 

gazomili aRmatebebi ar iqneba tolzusti. 

 erTeuli wonis Secdomad rekomendebulia iseTi 

aRmatebis Secdoma, romelic miRebulia mzeris sxivis 

optimaluri sigrZis dros, magaliTad 20 m dros da 

gazomvebis miRebuli meTodikiT. 

 qselebis daproeqtebis dros, mzeris sxivis sigrZiT 

angariSoben erT sadgurze nivelobis Secdomas 

                                                      𝑚𝑕s  ≈
𝑚damz.

2
                                                

da aRmatebis erTeuli wonis Secdomas − 𝜇𝑕 , mzeris sxivis 

optimaluri sigrZis dros, romelic erTeul wonad aris 

miRebuli. am SemTxvevaSi tolzusti Sedegis wona iqneba 

                                                       𝑃𝑕 =
𝜇𝑕

2

𝑚𝑕s
2     ,                               (7.1.5.8) 

xolo Sebrunebuli wona toli iqneba 

                                                   𝜋𝑕 =
1

𝑃𝑕
=
𝑚𝑕s

2

𝜇𝑕
2     .                        (7.1.5.9) 
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rodesac viangariSebT sanivelo qselis sqemis mixedviT 

ekvivalenturi sadgurebis raodenobas gamosavali reperidan 

yvelaze sust wertilamde anu [𝜋𝑕 ] , (7.1.5.9) formuliT 

SevZlebT ganvsazRvroT erTeuli wonis dasaSvebi Secdoma, 

romelic uzrunvelyofs dawevebis gansazRvris moTxovnil 

sizustes 

                                                  𝜇𝑕 =
𝑚𝑆

 2[𝜋𝑕 ]
    .                           (7.1.5.10) 

 rTuli sasimaRlo qselebis daproeqtebisas, dawevebze 

dakvirvebebisaTvis, SeiZleba winaswar davniSnoT erTeuli 

wonis minimalurad SesaZlo Secdoma (𝜇𝑕)  da moTxovnili 

𝑚𝑆 sizustis mixedviT (7.1.5.10) formuliT viangariSoT 

ekvivalenturi svlebis dasaSvebi sidide [𝜋𝑕 ] 

                                                     [𝜋𝑕 ] =
𝑚𝑆

2

2𝜇𝑕
2     .                           (7.1.5.11) 

magaliTad, Tu miviRebT, rom 𝜇𝑕 = 0,07  mm, 𝑚𝑆 = 1  mm, 

(7.1.5.11) formuliT miviRebT [𝜋𝑕 ] =
12

2 ∙ 0,072 ≈ 100. 

 Tu daproeqtebul qselSi tolzusti sadgurebis ricxvi 

aRemateba gaangariSebuls, maSin saWiro iqneba gaviyvanoT 

damatebiTi Camketi svla an SevamciroT qselis saerTo 

sigrZe damatebiTi gamosavali reperiT.  

 sanivelo qselis daproeqtebisas mniSvnelovani sakiTxia 

markebis dawevis sxvaobaTa gansazRvris sizustis 

uzrunvelyofa. 

 (7.1.4.10) formulidan (7.1.5.2)-is gaTvaliswinebiT 

miviRebT: 

                 ∆𝑠1.2 =  [𝑕𝑗 ]1 − [𝑕0]1 −  [𝑕𝑗 ]2 − [𝑕0]2     ,        (7.1.5.12) 

sadac, [𝑕]1  da [𝑕]2  gawonasworebuli aRmatebebis jamia 

gamosavali reperidan 1 da 2 markebamde mimdinare 𝑗  da 

sawyis 0 ciklebSi. 
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 Tu miviRebT, rom gazomili aRmatebebi ar aris 

korelirebuli da ciklebSi nivelobaTa sizusteebi tolia, 

gveqneba 

𝑚∆𝑠1.2

2 = 2𝑚[𝑕]1

2 + 2𝑚[𝑕]2

2   . 

(7.1.5.5) Tanaxmad, tolzusti gazomvebisTvis sadgurze 

𝑚∆𝑠1.2

2 = 2𝑚𝑕s
2 ∙ (𝑘1 + 𝑘2) 

an 

                                     𝑚∆𝑠1.2
= 𝑚𝑕s ∙  2(𝑘1 + 𝑘2)    ,             (7.1.5.13) 

sadac, 𝑘1 da 𝑘2 sadgurebis raodenobaa gamosavali reperidan 

1 da 2 markebamde. aratolzusti gazomvebis dros formula 

miiRebs Semdeg saxes: 

  𝑚∆𝑠1.2

2 = 2𝜇𝑕
 2   𝜋𝑕  1 +  𝜋𝑕  2   , 

sadac, 𝜇𝑕 erTeuli wonis Secdomaa; 

 𝜋𝑕  1 da  𝜋𝑕  2 eqvivalenturi svlebis sigrZeebia gamosavali 

reperidan 1 da 2 markebamde. 

 

 

7.1.6. dawevebze geodeziuri dakvirvebebis 

perioduloba 

 

 sainJinro nagebobaTa dawevebze geodeziuri dakvirvebebis 

praqtika aCvenebs, rom arsebobs gansazRvruli kavSiri 

dakvirvebebis sizustesa da periodulobas Soris, 

saxeldobr, dakvirvebebis sizuste ukuproporciul 

damokidebulebaSia periodulobasTan, sxvanairad rom vTqvaT, 

rac ufro maRali sizustisaa dakvirveba, miT ufro iSviaTia 

da piriqiT, rac ufro dabali sizustisaa, miT ufro xSiria. 

martivad rom vTqvaT, aucilebelia an xSirad CavataroT 

`uxeSi~ dakvirvebebi an iSviaTad – `zusti~ dakvirvebebi. 
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 ekonomiurobis TvalsazrisiT, sasurvelia ciklebs 

Soris drois intervalis gazrda nagebobis dawevis procesis 

informaciulobis daukargavad anu dakvirvebis periodulobis 

optimizacia. 

 mSenebare sapasuxismgeblo nagebobebis dawevebze 

dakvirvebebi saZirkvlis amoyvanisTanave iwyeba. Tu 

dakvirvebis sawyisi cikli daigvianebs, maSin Semdgomi 

dakvirvebebi, informaciis dakargvis gamo, ramdenadme 

gaufasurdeba. 

 gazomvebis sixSire, igive perioduloba, damokidebulia 

dawevebis ganviTarebaze droSi, xolo dakvirvebebis 

xangrZlivoba damokidebulia nagebobis tipze da im samTo 

qanebis liTologiur Semadgenlobasa da fizikur 

mdgomareobaze, romlebic saZirkvelSia ganlagebuli. 

 dawevebis udidesi wili samSeneblo periodze modis, 

magram zogjer dawevebi mSeneblobis damTavrebis Semdegac 

wlobiT grZeldeba. male mTavrdeba dawevebi kldovan qanebze 

agebuli nagebobisaTvis, sadac deformaciebi daiyvaneba 

drekad deformaciebze. aseve, SedarebiT male mTavrdeba 

dawevebi qviSian safuZvelze agebuli nagebobisaTvis. rac 

Seexeba Tixis Semcvel gruntebs, maTze agebuli 

nagebobebisaTvis dawevebis stabilizacia wlobiT grZeldeba. 

 dakvirvebis pirveli cikli sruldeba saZirkvlis 

amoyvanis Semdeg, roca nagebobis wona misi mTeli wonis 

25%-s miaRwevs, Semdgomi ciklebi tardeba, roca Senobis 

wona miaRwevs mTeli wonis 50, 75 da 100%-s.  

 Senobis agebis Semdeg, eqspluataciis periodSi 

dakvirvebebi sruldeba weliwadSi 2-3-jer stabilizaciis 

dadgomamde anu roca dawevis siCqare ar iqneba 1-2 mm/w meti. 

 dawevebis gazomvebis perioduloba eqspluataciis 

periodSi umTavresad damokidebulia dawevebis prognozirebis 
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xarisxze. kargad Sesrulebuli prognozi mniSvnelovnad 

amcirebs naturaSi dakvirvebebis sixSires da rogorc 

Sedegi, masze gaweul xarjebs.  

 

 

 

7.1.7. dawevebis prognozireba 

 

 sainJinro nagebobaTa  dawevebis prognozirebisaTvis 

maTematikuri modelis SerCevis da gamokvlevisas dgeba 

kiTxva – ra saxis modeli gamoviyenoT da ramdeni unda iyos 

dakvirvebebis monacemTa anu wina istoriis moculoba, rom 

uzrunvelvyoT prognozis winaswar dadgenili sizuste. am 

kiTxvaze erTmniSvnelovani pasuxi ar arsebobs. igi unda 

veZeboT sxvadasxva saxis (eqsponencialuri, polinomialuri, 

hiperboluri da sxv.) maTematikuri modelebis da sxvadasxva 

raodenobis monacemTa gamoyenebiT, `cdisa da Secdomis~ 

meTodiT optimalur gadawyvetaSi, ris Sedegadac miviRebT 

konkretul ganazomTa SedegebisTvis konkretuli saxis 

models da ganazomTa konkretul moculobas. 

 praqtikaSi dawevebis prognozirebis ramdenime meTods 

iyeneben, romelTa Sedegebi kargad uxamdeba naturuli 

dakvirvebebis Sedegebs, Tumca zogjer aris mniSvnelovani 

gadaxrebi. 

 prognozirebis dros didi mniSvneloba aqvs iseTi 

faqtorebis gaTvaliswinebas, rogoricaa qvabulis fskeris 

ukudeformacia, hidrologiuri pirobebi, nagebobis tipi, 

agebis meTodi, gruntebis fardobiTi kumSvadoba da sxv. 

 yvelaze xSirad, dawevebis 𝑡 droSi aproqsimaciisTvis 

iyeneben mrudis eqsponencialur saxes 

                                            𝑆𝑡 = 𝑆𝐾 1 − 𝑒−∝𝑡    ,                          (7.1.7.1) 
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sadac, 𝑆𝐾  nagebobis saboloo dawevis sididea, romelic 

Teoriulad SeiZleba naangariSebi   iyos ekvivalenturi 

Sris an Sreobrivi dajamebis meTodebiT. praqtikulad, mas 

iReben msgavsi tipis da msgavs geologiur pirobebSi 

agebuli nagebobis saboloo dawevis miaxloebulad; 

  ∝ gruntis fardobiTi kumSvadobis koeficientia. 

𝑆𝐾  da ∝  sidideebi ganisazRvreba dakvirvebis Sedegebidan, 

umcires kvadratTa meTodiT,  𝛿𝑗
2 = 𝑚𝑖𝑛  pirobiT, sadac 𝛿𝑗 

Sesworebebi tolia 

𝛿𝑗 = 𝑆𝑡𝑗 − 𝑆𝑡𝑗
′    , 

sadac, 𝑆𝑡𝑗
′  naturaSi gazomili dawevebia 𝑡 droSi. (7.1.7.1) 

formulis wrfiv saxeze dasayvanad aviRoT kerZo 

warmoebulebi ∝ da 𝑆𝐾-Ti, gveqneba 

                  𝑆𝑡𝑗 =  𝑆𝑡𝑗  0
+  

𝜕𝑆𝑡𝑗

𝜕 ∝
 

0

∆∝ + 
𝜕𝑆𝑡𝑗

𝜕𝑆𝐾
 

0

∆𝑆𝐾     ,       (7.1.7.2) 

sadac ∆∝=∝ −∝0; ∆𝑆𝐾 = 𝑆𝐾 − 𝑆𝐾0
;  𝑆𝑡𝑗  0

= 𝑆𝐾0
 1 − 𝑒−∝0𝑡𝑗  ; 

∝0  da 𝑆𝐾0
−  ∝  da 𝑆𝐾  ucnobebis miaxloebuli sawyisi 

sidideebia. Tu kerZo warmoebulebis sidideebs aRvniSnavT 

Sesabamisad: 

      𝑎𝑗 =  
𝜕𝑆𝑡𝑗

𝜕 ∝
 

0

= 𝑆𝐾0
𝑡𝑗𝑒−∝0𝑡𝑗  ; 

    𝑏𝑗 =  
𝜕𝑆𝑡𝑗

𝜕𝑆𝐾
 

0

= 1 − 𝑒−∝0𝑡𝑗  

da SevitanT (7.1.7.2) formulaSi, miviRebT Sesworebebis 

gantolebebs 

                                        𝛿𝑗 = 𝑎𝑗∆∝ +𝑏𝑗∆𝑆𝐾 + 𝑙𝑗     ,                     (7.1.7.3) 

sadac, Tavisufali wevri - 𝑙𝑗 =  𝑆𝑡𝑗  0
− 𝑆𝑡𝑗

′   . 

Sesworebebis (7.1.7.3) gantolebidan miiReba normalur 

gantolebaTa sistema 
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 𝑎𝑎 ∆∝ + 𝑎𝑏 ∆𝑆𝐾 +  𝑎𝑙 = 0 ,
 𝑎𝑏 ∆∝ + 𝑏𝑏 ∆𝑆𝐾 +  𝑏𝑙 = 0 .

                  (7.1.7.4) 

normalur gantolebaTa amoxsniT vipoviT ∆∝  da ∆𝑆𝐾 , 

saidanac ganvsazRvravT ∝ da 𝑆𝐾 sidideebs 

                                        
∝=∝0+ ∆∝ ,

𝑆𝐾 = 𝑆𝐾0
+ ∆𝑆𝐾  .                                     (7.1.7.5) 

am sidideebis CasmiT (7.1.7.1) formulaSi, miviRebT 

gantolebas, romliTac SevZlebT dawevebis prognozirebas  

1-2 cikliT adre. 

  (7.1.7.1) formulis meSveobiT SegviZlia dawevis siCqaris 

prognozirebac 

                                        𝑣 =
𝑑𝑆𝑡
𝑑𝑡

= 𝑆𝐾 ∝ 𝑒−∝𝑡   .                          (7.1.7.6) 

(7.1.7.6) formulidan gamodis, rom dawevis maqsimaluri 

siCqare gveqneba dakvirvebis dasawyisSi, Semdeg ki misi 

sidide TandaTan mcirdeba, rac naTlad Cans naxazzec       

(nax. 7.1.7.1) 

 
nax.7.1.7.1 

dakvirvebebi aCvenebs, rom dawevebis praqtikuli 

stabilizacia (7.1.7.1) formulis mixedviT xdeba maSin, roca 

∝ 𝑡 ≥ 6 . aqedan, vinaidan viciT ∝ koeficientis miaxloebiTi 

mniSvneloba, saorientirod ganvsazRvravT dros (𝑡), romlis 

ganmavlobaSi unda Catardes dakvirvebebi. 
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 dawevebis prognozirebisaTvis eqsponencialuri modelis 

garda iyeneben polinomsac 

                         𝑆𝑡 = 𝑎0 + 𝑎1𝑡 + 𝑎2𝑡
2 + ⋯+ 𝑎𝑛𝑡

𝑛      ,              (7.1.7.7) 

sadac 𝑎𝑖 parametrebia, romelTa sidideebi ganisazRvreba 

umcires kvadratTa meTodiT. polinomis xarisxs adgenen 

gamokvlevebiT, romlebic gviCvenebs, rom xarisxis gazrdas 

yovelTvis ar axlavs prognozis sizustis gazrda.  

 miRebulia, rom qviSiani da Tixiani gruntebisTvis karg 

Sedegs iZleva polinomi, romlis xarisxi 𝑛 = 2 − 3. 

 dawevebis prognozirebisas rekomendebulia parametrebis 

Semdgomi dazusteba bolo ciklebis dakvirvebebis Sedegebis 

damatebiT sawyis monacemebze. 

 

 

 

 

7.1.8. sasimaRlo safuZvlis reperebis  

mdgradobis analizi 

 

 sainJinro nagebobis dawevis gansazRvrisas 

igulisxmeboda, rom sasimaRlo safuZvlis reperebi (an erTi 

maTgani mainc) dakvirvebebis yvela ciklis ganmavlobaSi ar 

icvlian TavianT niSnulebs dakvirvebaTa sizustis 

farglebSi. faqtobrivad, rogorc dakvirvebebi aCvenebs, TviT 

siRrmiTi (fundamenturi) reperebic ki, romlebic did 

siRrmeze kldis qanebSia Camagrebuli, icvlian TavianT 

mdebareobas, ris gamoc gazomil aRmatebebSi Sedis 

Secdomebi. 

 am Secdomebis sidideebis zusti gamovlenisaTvis 

aucilebelia gamosavali reperebis mdgradobis guldasmiTi 

analizis Catareba, rac saSualebas mogvcems gamovavlinoT 
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yvelaze stabiluri reperi, romelsac mocemul ciklSi 

miviRebT gamosavlad. 

 zogjer gamosaval reperad iReben obieqtidan yvelaze 

daSorebuls, magram am dros niSnulebis gadacemisas 

vkargavT sizustes. aseT gaurkvevel situaciaSi, sasurvelia 

gvqondes iseTi gamosavali niSnebi, romlebic TavianTi 

konstruqciiT misi saimedod Senaxvis garantias iZleva. 

Tumca srulebiT stabiluri niSnis Seqmnac praqtikulad 

SeuZlebelia. 

 amitom sasimaRlo safuZvlis reperebis mdgradobis 

analizs ganmeorebiTi gazomvebis Sedegebis mixedviT, didi 

yuradReba eTmoba. aseTi analizis erT-erTi umartivesi 

meTodi aRmatebaTa Sedarebis xerxia jgufSi ganlagebul 

reperebze. 

 reperis dajdoma iwvevs am repersa da mis mezoblad 

ganlagebul reperebs Soris aRmatebaTa cvlilebas. amitom 

reperebs Soris aRmatebaTa sistematuri cvlileba ciklidan 

ciklamde, upiratesad erTi niSnis SeukvrelobaTa gaCena 

reperTa jgufSi, reperis sasimaRlo mdebareobis 

cvalebadobis niSania. 

 Tu, magaliTad, reperebis jgufSi (nax.7.1.8.1) 𝑕1.2 

aRmateba nivelobis sizustis farglebSi, ucvleli rCeba 

yvela ciklSi, xolo 𝑕2.3  da 𝑕1.3  aRmatebebi sistematurad 

izrdeba, maSin aris imis safuZveli, rom vTqvaT 𝑅𝑃3 

ganicdis dajdomas.  

 ufro mcirea imis daSvebis safuZveli, rom 𝑅𝑃1 da 𝑅𝑃2 

Tanabrad iweven maRla. Tumca amis Sesaxeb safuZvliani 

msjeloba SeiZleba mxolod yvela dakvirvebis Sedegad 

miRebuli Seukvrelobebis analizis Semdeg. 
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 sasimaRlo safuZvlis 

reperebis mdgradobis ufro 

saimedo monacemebs iZleva 

aRmatebaTa korelaciuri 

analizi. 

 Tu reperebi mdgradia, 

maSin sxvadasxva ciklSi 

ganazomi erTi da igive 

aRmateba erTmaneTisgan 

damoukidebelia da gansxvavdebian nivelobis sizustis 

zRvrebSi. am dros korelaciis koeficientebi nulTan axlos 

iqneba. roca reperTa jdomis sidideebi ufro metia, vidre 

ganazomTa Secdomebi, maSin aRmatebani ciklebSi erTmaneTs 

Soris korelirebuli iqneba da am dros korelaciis 

koeficientebi 0 da 1 Sorisaa. aqedan gamomdinare, 

korelaciis koeficientebis analiziT SeiZleba ganvsazRvroT 

jdomadi an mdgradi reperi da miviRoT reperis jdomis 

miaxloebiTi sidide regresiis gantolebis meSveobiT. 

 korelaciuri analizis gamoyenebisaTvis unda gvqondes 

dakvirvebaTa masalebi aranakleb 8-10 ciklisa. ciklebSi 

TiToeuli aRmatebisaTvis gamoiTvlian maT saSualo 

sidideebs – 𝑕𝑗saS , saSualodan gadaxrebis sidideebs – ∆𝑗 , 

romelTa mixedviT gamoTvlian standartul gadaxrebs  

                                                   𝜍𝑕𝑗 =  
[∆2]

𝑛 − 1
    .                           (7.1.8.1) 

da aRmatebaTa Soris wyvil korelaciebs: 

nax. 7.1.8.1 
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𝑟𝑕1 𝑕2
=

[∆1∆2]

𝑛
 

1

𝜍𝑕1
𝜍𝑕2

 
  ,

𝑟𝑕1 𝑕3
=

[∆1∆3]

𝑛
 

1

𝜍𝑕1
𝜍𝑕3

  ,

𝑟𝑕2 𝑕3
=

[∆2∆3]

𝑛
 

1

𝜍𝑕2
𝜍𝑕3

  .
 
  
 

  
 

                  (7.1.8.2) 

 gamoTvlian agreTve kerZo korelaciis sidideebs da 

mravlobiT korelaciebs. 

 amowmeben korelaciis koeficientebis saimedo 

mniSvnelobas misi saSualo kvadratuli gadaxriT 

                                                 𝜍𝑟 =
1 − 𝑟𝑕

2

 𝑛 − 1
  .                                 (7.1.8.3) 

korelaciis koeficienti arsebiTia, Tu 

𝑟𝑕 ≥ 3𝜍𝑟   . 

or aRmatebas Soris wrfivi damokidebulebisas regresiis 

gantolebas eqneba saxe 

                                           𝑕1 =  𝜌𝑕1/𝑕2
𝑕2 + 𝑎    ,                          (7.1.8.4) 

sadac 𝜌 regresiis koeficientia da tolia 

𝜌𝑕1/𝑕2
= 𝑟𝑕1𝑕2

𝜍𝑕1

𝜍𝑕2

    , 

𝑎  parametria, romelic isazRvreba dakvirvebis masalebis 

damuSavebiT. 

 ganxilulis garda, reperebis mdgradobis analizis sxva 

meTodebic aris SemoTavazebuli. erT-erTi maTgania rumineli 

geodezistis a. kostexeles mier damuSavebuli meTodi, 

romelic reperTa jgufSi yvelaze mdgradi reperis 

niSnulis ucvlelobis princips emyareba. avtoris azriT, 

Tavisufali sanivelo qselis gawonasworebis Semdeg 

sxvadasxva ciklSi erTi dasaxelebis aRmatebaTa cvalebadoba 

gamowveulia umTavresad reperebis jdomiT. am principze 

dayrdnobiT gamovlindeba mdgradi reperi. 
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7.1.9. dawevis gansazRvra hidrostatikuri da 

trigonometriuli nivelobiT 

 

 

 hidrostatikuri niveloba. saZirkvlis dawevas xSirad 

hidrostatikuri nivelobiT akvirdebian. arsebobs 

hidrostatikuri nivelobis ori xerxi: 1) gadasatani 

sistemiT da 2) ufro racionaluri – saZirkvlis 

perimetris irgvliv stacionaruli hidrostatikuri 

sistemis dayenebiT. hidrostatikur nivelobas mimarTaven 

ZiriTadad maSin, roca geometriuli nivelobis Catareba 

SeuZlebelia an niveliris dayenebis garTulebis gamo an 

adamianis yofnaa arasasurveli. am ukanasknel SemTxvevaSi 

sjobs stacionaruli hidrostatikuri sistemis gamoyeneba 

informaciis avtomaturi registraciiT da misi distanciuri 

miRebiT. 

 hidrostatikuri nivelobis ZiriTadi Secdomebi 

gamowveulia garemo pirobebis gavleniT. temperaturuli 

gavlenis Sesamcireblad Slangebs iatakze alageben 

horizontalurad. Ria haerze muSaobisas sistema 

izolirebuli unda iyos TboizolaciiT, xolo gazomvebi 

unda Catardes RamiT an dRisiT Rrublian amindSi. 

 hidrostatikuri sistemis guldasmiT ganlagebisa da 

gazomvebis swori meTodikis gamoyenebisas temperaturuli 

gavlena SeiZleba dayvanil iqnes mcire sididemde – 0,1 mm. 

 gazomvis Sedegebze aseve gavlenas axdens atmosferuli 

wnevis cvlileba, gansakuTrebiT ki iseTi sistemis dros, 

romelSic mcire simkvrivis siTxea Casxmuli. yvelaze xSirad 

sistemis Semavseblad iyeneben wyals 0,1% formalinis 

xsnaris damatebiT. dabali temperaturis dros iyeneben 
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sistemas, romelSic sxvadasxva saxis spirti an antifrizia 

Casxmuli. 

 hidrostatikur sistemaSi SeiZleba gazomvebis 

avtomatizeba, Tu piezometrebs aRvWuravT eleqtruli 

kontaqtebiT. piezometris dajdomisas dengamtari siTxe 

Sekravs wreds, romlis Semdeg pultze gadaecema saTanado 

signali. 

 trigonometriuli niveloba. nagebobis dawevaze 

dakvirvebebisaTvis trigonometriul nivelobas iyeneben maSin, 

roca SeuZlebelia geometriuli an hidrostatikuri 

nivelobis gamoyeneba. aseTi SemTxvevebi gvaqvs maRali 

dawnevis hidroteqnikuri nagebobebis mSeneblobisas mTian 

adgilebSi. 

 trigonometriuli niveloba aseT SemTxvevebSi sruldeba 

maRali sizustis kuTxmzomi instrumentebiT mzeris mokle 

sxivis gamoyenebiT (100 m-mde) da iseTi lartyebiT, 

romlebzec moZravi (gadasaadgilebeli) samizneebia 

damagrebuli. 

 aRmatebis sidide instrumentis horizontalur 

mdebareobasa da lartyaze samiznis Strixis RerZs Soris 

gamoiTvleba formuliT 

                                                       𝑕 = 𝑙 𝑐𝑡𝑔𝑍     ,                            (7.1.9.1) 

sadac, 𝑙  horizontaluri qvedebulia xelsawyodan samizne 

niSnamde. mas uSualod zomaven an gamoTvlian formuliT 

                                            𝑙 = 𝑏
sin 𝑍1 sin 𝑍2

𝑠𝑖𝑛(𝑍1 − 𝑍2)
     ,                       (7.1.9.2) 

sadac, 𝑏 aris manZili lartyaze samizne Strixebs Soris; 

𝑍1  da  𝑍2 −  samizne zeda da qveda Strixebis zenituri 

manZilebi; 

𝑍 − niSnis Sua xazis zenituri manZili. 
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 zenituri manZilebi izomeba maRali sizustis 

instrumentebiT. dasakvirvebeli wertilebis vertikalur 

gadaadgilebas (dawevas) gamoTvlian, rogorc sxvaobas 

aRmatebaTa Soris saTanado ciklebSi.  

 aRmatebis gansazRvris sizustis amaRlebisTvis zenitur 

manZilebs (vertikalur kuTxeebs) zomaven TanamimdevrobiT 

lartyis samiznis sam Strixze da sabolood iReben 

saSualos. 

 rogorc praqtika aCvenebs, xelSemwyob pirobebSi maRali 

sizustis kuTxmzomi instrumentiT 100 m  manZilze aRmateba 

SeiZleba gaizomos 0,2-0,4 mm sizustiT. 

 Secdomebis yvelaze mniSvnelovani wyaroa vertikaluri 

refraqcia, romelsac SeuZlia daamaxinjos zenituri 

manZilebis WeSmariti sidideebi.  

 

 

7.2. nagebobis Zvrebze dakvirveba  

geodeziuri meTodebiT 

7.2.1. niSnebis ganlageba  

Zvrebze dakvirvebisaTvis 

 

 Senoba-nagebobaTa saZirkvlebis horizontaluri 

gadaadgilebis (Zvrebis) gazomvebi warmoebs qvemoT 

CamoTvlili meTodebiT da maTi kombinaciebiT: gaswvrivobiTi 

gazomvebis, calkeuli mimarTulebebis, geodeziuri 

gadakveTebis, triangulaciis, trilateraciis, 

poligonometriis, stereofotogrammetriuli gadaRebis da 

kombinirebuli meTodebiT. 

 absolutur horizontalur gadaadgilebad Rebuloben im 

Zvrebs, romlebic nagebobis gavlenis sferos gareT 
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ganlagebuli mdgradi punqtebidan ganisazRvreba, xolo im 

Zvrebs, romlebic ganisazRvreba nagebobis romelime 

wertilis mimarT, fardobiTi Zvrebi ewodebaT. 

 samSeneblo normebis da wesebis moTxovnebis Tanaxmad, 

Senoba-nagebobebis Zvrebis gazomvebi dasaSvebia Semdegi 

SecdomebiT: 

- 1 mm, im nagebobebisaTvis, romlebic kldovan an 

naxevrad kldovan gruntebzea agebuli; 

- 3 mm, im nagebobebisaTvis, romlebic qviSian, Tixian 

an sxva saxis kumSvad gruntebzea agebuli; 

- 5 mm, im nagebobebisaTvis, romlebic nayari qvebis 

safuZvelzea agebuli (maRali dawneviTi kaSxlebi); 

- 10 mm nayar, torfian da sxva saxis Zlier kumSvad 

gruntebze agebuli nagebobebisaTvis; 

- 15 mm miwis safuZvelze agebuli nagebobebisaTvis. 

 Zvrebis gazomvaTa perioduloba yoveli calkeuli 

SemTxvevisaTvis  damokidebulia gruntis Tvisebebze, 

nagebobis saxeze, mosalodneli deformaciis sididesa da 

samSeneblo-samontaJo samuSaoebis grafikze. 

 Zvrebze geodeziuri dakvirvebebis pirveli (sawyisi) 

cikli, Senobis gavlenis sferos gareT ganlagebuli 

sayrdeni niSnebis mdebareobis stabilizaciis Semdeg 

sruldeba, vidre gamovlindebodes nagebobaze 

horizontalurad moqmedi Zalebi. 

 dakvirvebaTa meore cikli sruldeba, rogorc ki 

daiwyeba nagebobaze horizontaluri Zalebis moqmedebis 

gamovlena. Semdegi gazomvebi sruldeba Zalebis moqmedebis 

gazrdis an Semcirebis mixedviT. gazomvebis Sedegad 

ganisazRvreba saZirkvlis drekadi da narCeni deformaciebi. 

 nagebobis eqspluataciaSi Sesvlis Semdeg Zvrebze 

dakvirvebebi sruldeba nagebobis simtkicis SemowmebisaTvis 
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weliwadSi 1-2-jer, roca garemo pirobebi mkveTr cvlilebas 

ganicdis (gazafxuli, Semodgoma). 

 horizontalur gadaadgilebebze dakvirvebebi wydeba, 

roca Zvrebis siCqareebi naklebi xdeba 1-2 mm/w. dakvirvebebi 

SeiZleba ganaxldes, Tu Seicvala nagebobis eqspluataciis 

pirobebi, an gaCnda gauTvaliswinebeli faqtorebis 

zemoqmedeba (gverdiT axali Senobis ageba). 

 niSnebis ganlageba nagebobaze. Zvrebze dakvirvebebisaTvis 

gamosavali niSnebi iyofa sayrden da saorientiro niSnebad. 

sayrdeni niSnebi Senobis konfiguraciis gaTvaliswinebiT 

ganlagdeba SenobasTan axlos, maTze instrumentis da samizne 

niSnebis daubrkoleblad da moxerxebulad ganlagebis 

mizniT. rac Seexeba saorientiro niSnebs, isini gamiznulia 

sayrdeni niSnebis uZraobis sakontrolod da SeiZleba 

imyofebodes am ukanasknelidan 1-2 km moSorebiT da maTi 

raodenoba TiToeuli sayrdeni punqtisTvis ar unda iyos 2-

3-ze naklebi. Senoba-nagebobaTa Zvrebis gasazomad Senobaze 

damagrebuli niSnebi (romelTac sadeformacio an 

sakontrolo niSnebsac uwodeben) saZirkvelTan axlos unda 

ganlagdes, raTa Semcirdes maTze nagebobaTa daxris gavlena. 

samSeneblo normebisa da wesebis moTxovnebis mixedviT, 

samoqalaqo Senobaze niSnebs ayeneben perimetrze, 20 m 

daSorebiT. kuTxeebsa da im adgilebSi, sadac 

horizontaluri datvirTva udidesia, niSnebs Soris manZils 

10-15 m-mde amcireben. 

 samrewvelo nagebobebze calkeuli saZirkvlebis Zvrebis 

gazomvisas niSnebs amagreben TiToeul blokze aranakleb 3. 

zoluri tipis saZirkvlebisaTvis niSnebis dayenebis sixSire 

15-20 m-ia.  

 hidroteqnikuri nagebobisaTvis yvelaze xelsayreli 

adgili niSnebis dasayeneblad kaSxlis tanSi gvirabis 
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(paterna) iatakia, romlis Tavsa da boloSi datovebuli 

unda iyos xvrelebi niSnebis centrebis kaSxlis Txemze 

gamosatanad. Tu kaSxali dayofilia seqciebad, yovel 

seqciaSi amagreben aranakleb 2 niSans, Tu seqciis sigane   

20 m-ze metia, maSin aranakleb – 4-sa. TiToeul niSanze 

Tavisuflad unda SeiZlebodes instrumentis an samizne 

markis dayeneba.  

 gegmuri niSnebis tipebi. niSnebi SeiZleba iyos 

sxvadasxva konstruqciis. yvelaze martivia rkinis Rero, 

romlis erTi bolo magrdeba betonSi, xolo meoreSi 

magrdeba samzeri marka. niSani SeiZleba iyos oTxkuTxa, 

romlis centrSi Camagrebulia Rero masze dasacentri 

mowyobilobis dasayeneblad. 

 samizne niSani brtyel dafas warmoadgens, romelzec 

datanilia sxvadasxva feriT SeRebili romelime 

geometriuli figura. samizne niSnis sigane iangariSeba im 

pirobiT, rom misma gamosaxulebam dafaros ZafTa badis 

biseqtoris 1/3 nawili 

                                                      𝑏 =
𝑈′′𝑙

3𝜌′′
    ,                                  (7.2.1.1) 

sadac, 𝑈′′  ZafTa badis biseqtoris kuTxuri sididea; 

𝑙 saSualo manZilia instrumentidan samizne niSnamde, mm. 

markis simaRles iReben aranakleb 3𝑏.  rogorc praqtika 

aCvenebs, yvelaze kargia koncentruli wreebis datana niSanze 

da cvalebadi sisqis jvari. 

 samizne niSnebi SeiZleba iyos uZravi an moZravi. uZravs 

iyeneben gaswvrivobidan gadaxrebis kuTxuri an xazovani 

optikuri gazomvebis dros, agreTve sayrden da saorientiro 

punqtebze dasayenebelad. 
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 moZrav niSnebs iyeneben ZiriTadad gaswvrivobis xazidan 

sadeformacio niSnebis gadaxrebis uSualod gazomvebisaTvis. 

maT aqvT mowyobiloba iZulebiTi dacentrvisaTvis. 

 sayrdeni gegmuri punqtebi Camagrdeba daxuruli da Ria 

saxis niSnebiT. daxuruli niSnebi magrdeba gvirabebSi. aseT 

niSanze instrumenti daicentreba optikuri centriris 

saSualebiT. Ria tipis niSnebi magrdeba dedamiwis zedapirze. 

aseTi niSnebidan dakvirvebebisas instruments uSualod 

niSnis damcentrav mowyobilobaze ayeneben. 

 kuTxuri da gaswvrivobiTi gazomvebisaTvis iyeneben 

niSnis specialur mowyobilobas damcentravi Reros mqone 

sakoordinato magidiT. 

 niSnebis metalis koroziisagan dasacavad iyeneben 

eleqtrodamcav proteqtors an bitumis izolacias 3-4 mm 

sisqiT. atmosferuli koroziisagan dasacavad iyeneben 

saizolacio saRebavebs. 

 

 

 

7.2.2. Senoba-nagebobaTa Zvrebis gazomva 

gaswvrivobis meTodiT 

 

 Senobebisa da nagebobebis Zvrebis gansazRvrisaTvis 

ZiriTadad iyeneben gaswvrivobiTi dakvirvebis xerxebs, radgan 

es meTodi gamoirCeva maRali Sromis nayofierebiT da amave 

dros uzrunvelyofs gazomvebis aucilebel sizustes. 

 gaswvrivobis swori xazis Sesaqmnelad iyeneben mcire 

diametris daWimul sims (mavTuls) an instrumentis mzeris 

(optikur) sxivs. es instrumenti SeiZleba iyos Teodoliti 

an aliniometri. 
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 saerTod, gaswori (gaswvrivoba) ewodeba vertikalur 

sibrtyes, romelic gadis or damagrebul wertilze da 

romlis mimarTac izomeba dasakvirvebeli wertilebis 

gadaxrebi. gasworis gaswvriv ganalageben abscisis RerZs, 

koordinatTa saTaves ki – erT-erT sayrden punqtSi. 

sayrdeni punqtebi unda ganlagdes deformaciis zonis gareT. 

maTi uZraoba kontroldeba saorientiro punqtebidan. Tu 

sayrdeni punqtebis mdebareobaSi SeimCneva Zvra, ganazomebSi 

Setanil unda iqnes Sesworebebi. 

 gaswvrivobis xerxs iyeneben umTavresad, kaSxlebis, 

xidebis, Semakavebeli jebirebis, svetebis rigis da sxvaTa 

Zvrebis gasazomad, sadac saSualeba gvaqvs davamagroT 

wertilebi swor xazze da erT doneze. 

 7.2.2.1 naxazze mocemulia gasworiTi gazomvebisas 

niSnebis ganlagebis sqema, sadac 𝐴1  da 𝐴2  gamosavali 

(sayrdeni) punqtebia, I da II – gaswvrivobaze dasakvirvebeli 

punqtebi, xolo 1,2,..., sadeformacio (dakvirvebadi) 

wertilebia. 

 nagebobebis Zvrebze dakvirvebebisas gaswvrivobis xazidan 

wertilebis gadaadgilebebi ganisazRvreba mcire paralaqsuri 

kuTxeebis gazomviT an moZravi samizne niSnis gamoyenebiT. 

 
nax.7.2.2.1 

 mcire kuTxeebis xerxiT Zvrebis gazomvis arsi isaa, rom 

xelsawyos vayenebT 𝐼  punqtSi, niSans – 𝐼𝐼 punqtSi. 

vaorientirebT instrumentis mzeris sxivs 𝐼 − 𝐼𝐼  xazis 
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gaswvriv da vzomavT optikuri an okularis mikrometriT 

ramdenime ileTiT 𝐼 − 𝐼𝐼 gaswvrivobidan 1,2,... wertilebis 

kuTxur gadaxrebs. gazomili 𝛾𝑖  kuTxeebiT da 𝑙𝑖  manZilebiT 

(nax. 7.2.2.1) ganisazRvreba ganivi Zvrebis 𝑌𝑖  xazovani 

sidideebi 

                                                     𝑌𝑖 = 𝑙𝑖
𝛾𝑖 ′′

𝜌′′
     .                               (7.2.2.1) 

 gadaxraTa (𝑌𝑖)  Secdomebis gamoTvlisas manZilebis 

gazomvis cdomileba, rogorc umniSvnelo gavlenis mqone, 

SeiZleba ugulebelvyoT, ris Sedegadac miviRebT gadaxrebis 

(Zvrebis) Secdomebis gamosaTvlel formulas 

                                                   𝑚𝑌𝑖
 = 𝑙𝑖

𝑚𝛾 𝑖
′′

𝜌′′
    ,                         (7.2.2.2) 

sadac, 𝑚𝛾 𝑖
 kuTxeebis gazomvis cdomilebaa. 

magaliTad, Tu 𝑙 = 200 m, 𝑚𝛾 = 1′′, gveqneba 𝑚𝑌 = 1 mm. 

 moZravi niSnis xerxis gamoyenebisas uSualod izomeba 

gaswvrivobidan gadaxrebis 𝑌𝑖  sidideebi. amisaTvis moZravi 

niSani maragdeba mikrometruli xraxniT, romlis skalaze 

anaTvals, roca niSnis simetriis RerZi gadis niSnis 

centrze, ewodeba niSnis nuladgili da ganisazRvreba 

niSanze orjer damzeriT – pirdapir da RerZis garSemo 

1800 -ze SemobrunebiT. wertilze damzerisas viRebT 

anaTvals skalaze da gamovaklebT mas nuladgils. aseT 

gansazRvras imeoreben yoveli wredis mdebareobaze 2-3-jer 

da igeben saSualos. anaTvlebis damoukidebeli sidideebis 

misaRebad moZravi marka SeyavT gaswvrivobaSi jer 

marjvnidan, Semdeg marcxnidan. moZravi markis xerxis 

sizuste SeiZleba viangariSoT Semdegi formuliT 

                          𝑚𝑦
2 =

𝑙2

𝜌2
 𝑚or.

′′ 2
+ 𝑚m.S.

′′ 2
+ 𝑚fok.

′′ 2
     ,           (7.2.2.3) 
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sadac, 𝑚or.
′′ aris gaswvrivobis orientirebis kuTxuri 

Secdoma, e.i. uZrav markaze damiznebis Secdoma; 

      𝑚m.S.
′′ − moZravi markis gaswvrivobaSi Setanis kuTxuri 

Secdoma; 

      𝑚fok.
′′ − fokusirebis Secdomis kuTxuri sidide; 

      𝑙 − xelsawyodan markamde manZili. 

Tu miviRebT, 𝑚or. ≈ 𝑚m.S. ≈ 𝑚fok. =
  20′′

𝑣
, sadac 𝑣 − 

gamadideblobaa, gveqneba 

                                                𝑚𝑦 =
 𝑙 20′′ 3

𝜌′′𝑣
  .                             (7.2.2.4) 

magaliTad, Tu 𝑙 = 200 m, 𝑣 = 40× , maSin 𝑚𝑦 =
20 3

40
∙  

200 000

206 000
=

0,8 mm. SeiZleba CavTvaloT, rom erTi da imave dakvirvebis 

pirobebisaTvis, mcire kuTxeebis da moZravi markis xerxebi 

daaxloebiT erTi da imave sizustisaa. praqtikaSi, 

gavrceleba ufro moZravi markis xerxma pova, rogorc ufro 

martivma, romelsac naklebi gamoTvlebi sWirdeba da ufro 

metad eqvemdebareba avtomatizacias. 

 horizontaluri gadaadgilebis sidide ganisazRvreba, 

rogorc sxvaoba 𝑌𝑖  da 𝑌0  gadaxrebis sidideebisa, romlebic 

gaizomeba mimdinare 𝑖 da sawyis ciklebSi 

𝑈𝑖.0 = 𝑌𝑖 − 𝑌0  , 

an, rogorc sxvaoba or mezobel cikls Soris 

𝑈𝑖.𝑖−1 = 𝑌𝑖 − 𝑌𝑖−1   . 

ciklebSi ganazomebis tolzustobis da gegmuri safuZvlis 

sakmarisi mdgradobisas 

𝑚𝑢 = 𝑚𝑌 2    . 

(7.2.2.2) da (7.2.2.4) formulebis gaTvaliswinebiT Zvrebis 

skS tolia  

mcire kuTxeebis xerxis dros 
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                                               𝑚𝑈𝛾 =
𝑙 𝑚𝛾 ′′ 2

𝜌′′
   .                           (7.2.2.5) 

moZravi markis xerxis dros 

                                              𝑚𝑈𝑦   =
 𝑙 20′′ 6

𝜌′′𝑣
   .                          (7.2.2.6) 

(7.2.2.5) da (7.2.2.6) formulebidan gamomdinareobs, rom 

gaswvrivobis meTodiT Zvrebis gansazRvris Secdoma izrdeba 

instrumentidan markamde manZilis pirdapirproporciulad. 

maRali sizustis kuTxmzomi instrumentebisTvis  𝑚𝛽 ≈ 1′′  

es Secdoma daaxloebiT 1 mm-ia gaswvrivobis 200 m sigrZis 

dros da 5 mm – manZilis 1 km-mde gazrdis dros. 

 Tu gaviTvaliswinebT, rom xidebi, kaSxlebi da sxva 

nagebobani xSirad ramdenime km sigrZisaa, xolo maTi Zvrebis 

gazomvis sizuste 0,5-1 mm-s ar unda aRematebodes, 

wamoiWreba gaswvrivobiTi gazomvebis iseTi meTodikis Seqmnis 

saWiroeba, romelic pirvel rigSi daakmayofilebs gazomvebis 

moTxovnil sizustes, xolo meore mxriv saSualebas 

mogvcems aseTi zusti gazomvebi CavataroT mxedvelobis 

sxvadasxva pirobebSi. 

 praqtikulad damuSavebulia da iyeneben gaswvrivobiTi 

gazomvebis sxvadasxva sqemas da programebs, esenia: sruli 

gaswvrivobis, nawilobiTi gaswvrivobis, Tanamimdevruli 

gaswvrivobis, gadamfaravi gaswvrivobis, Tanamimdevrul-

nawilobiTi gaswvrivobis da sxva saxis sqemebi da 

programebi. 

 TiToeuli sqema xasiaTdeba gansakuTrebuli geometriiT 

da gazomvebis TanamimdevrobiT da qvemoT ganvixilavT. am 

sqemebisgan damoukideblad yvela gamoyenebuli instrumenti, 

samizne markebi da niSnebis Tavebi iZulebiTi dacentrvis 

mowyobilobebiT ise unda iyos mowyobili, rom dacentrvisa 

da reduqciis Secdomebi Seadgendes mm-is meased nawils da 
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maTi gavlena Zvrebis gansazRvris sizusteze iseTi iyos, rom 

SesaZlebeli gaxdes misi ugulvebelyofa. 

 sruli gaswvrivobis sqema. igi gaswvrivobiTi gazomvis 

sqemebs Soris yvelaze martivia. nagebobaze damagrebuli 

dasakvirvebeli wertilebis 1,2,3, …  gadaxrebi gaswvrivobis 

𝐼 − 𝐼𝐼 xazidan izomeba uSualod (nax. 7.2.2.2) 

 
nax. 7.2.2.2 

 gazomvis meTodikis arsi Semdegia: xelsawyos ayeneben 𝐼 

sawyis punqtSi, aorientireben 𝐼𝐼 punqtze da 

Tanamimdevrulad moZravi markis an mcire kuTxeebis xerxiT 

igeben gaswvrivobidan 1,2,3, . .. wertilebis 𝑌1, 𝑌2, 𝑌3, … 

gadaxrebs. dakvirvebis programa iTvaliswinebs TiToeul 

wertilSi `wredi marjvniv~ da `wredi marcxniv~ gazomvebs 

pirdapiri (𝐼 − 𝐼𝐼)  da Sebrunebuli (𝐼𝐼 − 𝐼)  mimarTulebebiT. 

ori wrediT dakvirvebas iyeneben mzeris sxivis, 

instrumentis ZiriTad RerZTan eqscentrisitetisa da 

Wogris fokusirebis Secdomebis gamosaricxad. 

 am sqemis dros 𝑌𝑖  gadaxrebi ganisazRvreba sxvadasxva 

sizustiT xelsawyodan wertilebamde manZilis mixedviT  

𝑚𝑌𝑖
=
𝑙𝑖  𝑚g

′′

𝜌′′
    , 

sadac, 𝑚g gaswvrivobiTi gazomvebis kuTxuri Secdomaa. 

 gadaxris gazomvis wona pirdapir svlaSi tolia 

                                                𝑃𝑖p =
1

𝑚𝑌𝑖
2 =

𝜌2

𝑚g
2 𝑙𝐼.𝑖

2      .                   (7.2.2.7) 
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am dros meti sizustiT ganisazRvreba axlos mdebare 

wertilebis gadaxrebi da naklebi sizustiT – bolo 

wertilebis. ukusvlaSi gveqneba piriqiT da maTi wona iqneba 

                                                𝑃′𝑖uk =
𝜌2

𝑚g
2 𝑙𝐼𝐼.𝑖

2      .                          (7.2.2.8) 

pirdapiri da ukusvlis gadaxrebis saSualo sidide iqneba  

                                                𝑌𝑖saS =
𝑌𝑖𝑃𝑖 + 𝑌𝑖 ′𝑃𝑖 ′

𝑃𝑖 + 𝑃𝑖 ′
    .                     (7.2.2.9) 

saSualo wona iqneba 

                                𝑃𝑖 = 𝑃𝑖 + 𝑃𝑖
′ =

𝜌2 𝑙𝐼.𝑖
2 + 𝑙𝐼𝐼.𝑖

2 

𝑚g
2 ∙ 𝑙𝐼.𝑖

2 ∙ 𝑙𝐼𝐼.𝑖
2     .          (7.2.2.10) 

gadaxris skS iqneba 

                                    𝑚𝑌𝑖 saS
=  

𝑚g

𝜌
∙  

𝑙𝐼.𝑖 ∙ 𝑙𝐼𝐼.𝑖

 𝑙𝐼.𝑖
2 + 𝑙𝐼𝐼.𝑖

2

     .             7.2.2.11  

 Tu miviRebT, rom dasakvirvebel wertilebs Soris 

manZilebi tolia da Sua me-4 wertilisaTvis (nax. 7.2.2.2) 

Secdoma 1-is tolia, maSin sxva wertilebisTvis Secdomebis 

sidideebi Sesabamisad iqneba: 

1-li da me-7 wertilebisTvis – 0,35; 

me-2 da me-6 wertilebisTvis – 0,67; 

me-3 da me-5 wertilebisTvis – 0,91; 

      me-4 wertilisTvis – 1,00. 

 rogorc aqedan Cans, sruli gaswvrivobis sqemis 

gamoyenebisas Sualedi wertilebis gansazRvris sizuste 3-

jer mcirea, vidre ganapira wertilebis, rac am sqemis didi 

naklia da romelic zRudavs mis gamoyenebas didi sigrZis 

gaswvrivobebSi. 

 nawilobiTi gaswvrivobis sqema. 

am sqemis dros I da II dasakvirvebel punqtebs Soris 

manZili iyofa 4 daaxloebiT tol nawilad: 𝐼. 2, 2.4, 4.6  da 
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6. 𝐼𝐼 (nax.7.2.2.3). gazomvebis meTodika aseTia: dasawyisSi 𝐼. 𝐼𝐼 

gaswvrivobis mimarT ganisazRvreba me-4 wertilis 

mdebareoba. Semdeg 𝐼. 4  da 𝐼𝐼. 4  `naxevargaswvrivobebidan~ 

ganisazRvreba me-2 da me-6 wertilebis mdebareobani, xolo 

Semdeg 𝐼. 2, 2.4, 4.6  da 6. 𝐼𝐼  `meoTxedgaswvrivobebidan~ 

ganisazRvreba danarCeni (1,3,5,7) wertilebis mdebareoba. 

amrigad, saerTo gaswvrivobas iyeneben mxolod Sua 

wertilis mdebareobis gansazRvrisaTvis. 

 

 
nax. 7.2.2.3 

 gazomvebis programaSi Sedis gadaxrebis gansazRvra 

pirdapiri da Sebrunebuli mimarTulebiT. radganac sigrZeebi 

sxvadasxvaa, sxvadasxva iqneba maTi mdebareobis gansazRvris 

sizustec. amis gasawonasworeblad mimarTaven gazomvebisas 

ileTebis sxvadasxva raodenobas. magaliTad, me-4 wertilze 

gazomvebi Catardeba 4 ileTiT, me-2 da me-6 wertilebze 2 

ileTiT, danarCenebze – TiTo ileTiT. 

 radgan am sqemis dros gazomvebi tardeba sxvadasxva 

gaswvrivobidan, amitom wamoiWreba gazomili 𝑞𝑖  kerZo 

gadaxrebis saerTo 𝑌𝑖 gadaxrebze dayvanis amocana. 

 gazomili 𝑞𝑖  gadaxrebis saerTo 𝑌𝑖  gadaxrebze dayvana 

xdeba martivi geometriuli damokidebulebebis safuZvelze, 

romlebic, rogorc naxazidan Cans, msgavsi samkuTxedebis 

Tvisebebidan gamomdinareobs. amasTan gasaTvaliswinebelia 
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gadaxris niSanic – marjvniv Tu marcxniv aris gadaxra 

gaswvrivobidan. 

 Tu manZilebs CavTvliT tolebad: 

𝑙𝐼.4 = 𝑙𝐼𝐼.4 =
1

2
 𝑙𝐼.𝐼𝐼 ; 

𝑙𝐼.2 = 𝑙2.4 = 𝑙4.6 = 𝑙6.𝐼𝐼 =
1

4
 𝑙𝐼.𝐼𝐼 ; 

𝑙𝐼.1 = 𝑙1.2 = 𝑙2.3 = 𝑙3.4 = 𝑙4.5 = 𝑙5.6 = 𝑙6.7 = 𝑙7.𝐼𝐼 =
1

8
 𝑙𝐼.𝐼𝐼  . 

maSin saerTo gaswvrivobidan wertilTa gadaxrebis skS 

SeiZleba warmovadginoT Semdegi formulebiT (aq 

igulisxmeba rom kerZo 𝑞𝑖  gadaxrebi dayvanilia saerTo 𝑌𝑖 

gadaxrebze): 

                              

𝑚𝑌4
=

1

2
 ∙  
𝑚g

′′

𝜌′′
 𝑙𝐼.𝐼𝐼  ;

𝑚𝑌2
= 𝑚𝑌6

=
1

2 2
 ∙  
𝑚g

′′

𝜌′′
 𝑙𝐼.𝐼𝐼  ;

𝑚𝑌1
= 𝑚𝑌7

=
 3

8
 ∙  
𝑚g

′′

𝜌′′
 𝑙𝐼.𝐼𝐼  ;

𝑚𝑌3
= 𝑚𝑌5

=
 11

8
 ∙  
𝑚g

′′

𝜌′′
 𝑙𝐼.𝐼𝐼  . 

 
 
 
 

 
 
 
 

                   (7.2.2.12) 

 pirdapiri da Sebrunebuli svlebis gaTvaliswinebiT 

(7.2.2.12) formulebSi mocemuli cdomilebebi Semcirdeba  2-

jer. 

 pirveli sqemis (sruli gaswvrivoba) msgavsad Tu me-4, 

Sua wertilis cdomilebas 1-is tolad miviRebT, danarCeni 

wertilebisaTvis nawilobiTi sqemis SemTxvevaSi gveqneba 

Semdegi sidideebi: 

1-li da me-7 wertilebisTvis – 0,43; 

me-2 da me-6 wertilebisTvis – 0,71; 

me-3 da me-5 wertilebisTvis – 0,83; 
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      me-4 wertilisTvis – 1,00. 

 rogorc vxedavT, nawilobiTi sqemis SemTxvevaSi, sruli 

gaswvrivobis sqemasTan SedarebiT, Secdomebis sidideebi 

erTmaneTTan ramdenadme daaxloebulia. Tumca, maqsimaluri 

Secdoma aqac SuaSi gvaqvs da misi sidide 2-jer da metad 

aRemateba ganapira wertilebis mdebareobis Secdomebs, rac 

am sqemisTvisac uaryofiTi mxarea. 

 Tanamimdevruli gaswvrivobis sqema. 

 

 
nax. 7.2.2.4 

 am sqemaSi gamoyenebulia geodeziaSi farTod cnobili 

debuleba, rom xazebis orientirebis sizuste izrdeba 

Soreul punqtebze damzeriT, xolo gadaxrebis gazomvis 

xazovani sidide maRali sizustiT isazRvreba mokle 

manZilebze. 

 am sqemis arsi aseTia: gaswvrivobaSi, romelic 

daaxloebiT 𝑛  Tanabar nawilebad aris dayofili (25-50 m 

sigrZis), sawyis punqtSi ayeneben instruments, bolo 

punqtSi – markas. 𝐼. 𝐼𝐼  gaswvrivobidan wredis ori 

mdebareobiT zomaven mxolod 1 wertilis gadaxras 

(nax.7.2.2.4), Semdeg xelsawyo gadaaqvT 1 wertilSi da 1. 𝐼𝐼 

gaswvrivobidan zomaven me-2 wertilis kerZo 𝑞2  gadaxras, 

Semdeg xelsawyo gadaaqvT me-2 wertilSi da 2. 𝐼𝐼 

gaswvrivobidan zomaven me-3 wertilis kerZo 𝑞3 gadaxras da 

a.S., Semdeg ki yvelafers imeoreben Sebrunebuli 

mimarTulebiT. 
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 wertilis kerZo 𝑞𝑖 gadaxrebi, rogorc wina SemTxvevaSi, 

dahyavT saerTo gaswvrivobidan 𝑌𝑖  gadaxrebze  geometriuli 

damokidebulebebiT. 

 Tanamimdevruli gaswvrivobis sqemis dros gazomili 

kerZo gadaxrebi SeiZleba CavTvaloT Tanabarzustad 

                                                 𝑚𝑞 =
𝑚g

′′

𝜌′′
 
𝑙𝐼.𝐼𝐼
𝑛

   ,                           (7.2.2.13) 

sadac 𝑛 nawilebad dayofis ricxvia. 

 erTi da imave wertilebis 𝑌𝑖  gadaxrebi pirdapiri da 

ukumimarTulebiT gazomvebis dros sxvadasxva sizustiT 

ganisazRvreba. saSualo Sedegis wona 𝑃saS 
= 𝑃 + 𝑃′ , sadac 𝑃 

da 𝑃′ pirdapiri da Sebrunebuli mimarTulebis dros 

gansazRvruli wonebia. skS toli iqneba 

𝑚𝑌saS 
=

1

 𝑃saS 

    , 

an 

                                          𝑚𝑌saS 
=

𝑚𝑌 ∙ 𝑚′𝑌

 𝑚𝑌
2 + 𝑚′𝑌

2

   .                  (7.2.2.14) 

Tu Sua wertilis Secdomas am sqemis gamoyenebisas miviRebT 

1-is tolad, maSin (7.2.2.14) formuliT danarCeni 

wertilebisaTvis skS toli iqneba. 

1-li da me-7 wertilebisTvis – 0,70; 

me-2 da me-6 wertilebisTvis – 0,87; 

me-3 da me-5 wertilebisTvis – 0,97; 

     me-4 wertilisTvis – 1,00. 

 Tu am sidideebs SevadarebT wina sqemebis analogiur 

sidideebTan, vnaxavT, rom Tanamimdevrul gaswvrivobis 

sqemaSi kidev ufro Tanabrdeba Zvrebis gansazRvris 

sizusteebi sxvadasxva manZiliT daSorebuli 
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wertilebisaTvis. am sqemaSi Sua wertilis Secdoma mxolod 

 2-jer aRemateba ganapira wertilebis Secdomebs. 

 praqtikam aCvena, rom rac ufro grZelia gaswvrivoba, 

miT ufro meti efeqtiT gamoiyeneba Tanamimdevruli 

gaswvrivobis sqema mokle bijiT (~25 m). 

 mocemuli gaswvrivobis sigrZis  𝑙𝐼.𝐼𝐼  da Sua wertilSi 

gadaxris gansazRvris moTxovnili sizustis mixedviT, 

zogjer angariSoben Tu ramden nawilad unda daiyos 

gaswvrivoba 

𝑛 =  
𝑚g

′′

𝜌′′
 

𝑙𝐼.𝐼𝐼

2 2 𝑚𝑌saS 

 

2

  . 

magaliTad, Tu 𝑚g
′′ = 1′′ , 𝑙𝐼.𝐼𝐼 = 800 m  da 𝑚𝑌saS 

= 0,5 mm , 

miviRebT 

𝑛 =  
1 ∙ 800 000

2 2 ∙ 0,5 ∙ 206 000
 

2

≈ 8  . 

am dros TiToeuli nawilis sigrZe 𝑙 ≈
800

8
≈ 100  m. Tu imave 

pirobebisaTvis, 𝑚𝑌saS 
= 0,35  mm-s, maSin 𝑛 ≈ 16 da 

𝑙

𝑛
= 50  m. 

 nawilobiT-Tanamimdevruli gaswvrivobis sqema. 

 
nax. 7.2.2.5 

 zogierT SemTxvevaSi mizanSewonilia gaswvrivobiTi 

gazomvebis iseTi sqemis gamoyeneba, romelic aerTianebs 

mimdevrobiTi da nawilobiTi gaswvrivobebis sqemebis 

upiratesobebs. 

 am sqemis arsi isaa, rom: I.II saerTo gaswvrivoba 

(nax.7.2.2.5) dayofilia 4 nawilad. 𝐼. 𝐼𝐼8  gaswvrivobidan 

zomaven 1 wertilis gadaxras, Semdeg 1. 𝐼𝐼8  gaswvrivobidan 
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me-2 wertilis gadaxras da a.S. bolos 3. 𝐼𝐼8 gaswvrivobidan 

zomaven 𝐼4  (igive 4) gadaxras. amis Semdeg 𝐼4. 𝐼𝐼𝐼12 

gaswvrivobidan zomaven me-5 wertilis gadaxras, 5. 𝐼𝐼𝐼12 -dan 

me-6-is gadaxras da a.S. bolos 7. 𝐼𝐼𝐼12 -dan zomaven 𝐼𝐼8 (igive 

me-8 wertili) gadaxras. Semdeg 𝐼𝐼8. 𝐼𝐼 gaswvrivobidan zomaven 

me-9 wertilis gadaxras da a.S. agrZeleben manam, sanam ar 

gansazRvraven me-15 wertilis gadaxras 14. 𝐼𝐼 gaswvrivobidan. 

Sebrunebul svlas asruleben iseve, rogorc pirdapirs. 

gazomili kerZo gadaxrebis dayvanas saerTo gadaxrebze 

asruleben iseve, rogorc nawilobiTi da Tanamimdevruli 

sqemebis dros. 

 gadamfaravi gaswvrivobis sqema. yvela ganxilul sqemaSi 

moiTxoveboda sawyis da bolo punqtebs Soris xedva. magram 

zogjer aris SemTxvevebi, roca am punqtebs Soris ar aris 

xilvadoba, magaliTad, mrudwirul gvirabSi. am dros 

iyeneben gadamfaravi gaswvrivobis sqemas, romelSic 

dasakvirvebel wertilTa mdebareoba ganisazRvreba am 

wertilis ukan da win mdebare mosazRvre niSnebis mier 

Seqmnili gaswvrivobidan gadaxrebiT (nax.7.2.2.6) 

 
nax. 7.2.2.6 

 pirdapiri svlis dros instruments ayeneben 𝐼 

wertilSi, samizne markas – me-2 wertilSi da 𝐼. 2 

gaswvrivobidan zomaven 1 wertilis gadaxras  𝑞1 . Semdeg 

xelsawyos ayeneben 1 wertilSi, markas – me-3 wertilSi da 

1.3 gaswvrivobidan zomaven me-2 wertilis gadaxras  𝑞2  da 

a.S. pirdapiri svla mTavrdeba me-7 wertilis gadaxris 

gazomviT 6. 𝐼𝐼  gaswvrivobidan  𝑞7 .  Sebrunebul svlaSi 
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instruments ayeneben 𝐼𝐼  punqtSi, markas me-6 wertilSi da 

zomaven me-7 wertilis gadaxras da a.S. 𝐼  punqtamde. Tu 

gadaxraTa sidideebi didia, iyeneben mcire kuTxeebis xerxs, 

mcire gadaxrebis dros ki – moZravi markis xerxs. gazomvebi 

sruldeba instrumentis ori wrediT.  

 gazomvis Sedegebi dayavT 𝐼. 𝐼𝐼 gaswvrivobidan gadaxrebze. 

amisaTvis pouloben 𝜑  kuTxes 𝐼. 𝐼𝐼  saerTo gaswvrivobas da 

𝐼. 1 kerZo gaswvrivobas Soris. aseve pouloben gaswvrivobis 

svlis mobrunebis kuTxeebs, iReben kerZo koordinatTa 

sistemas, romlis saTaves iReben 𝐼  wertilSi, xolo 

abscisTa RerZis mimarTulebas 𝐼. 1 -is gaswvriv. gamoiTvlian 

gverdebis direqciul kuTxeebs, gaswvrivobis wertilebis 

ordinatebs. 𝜑  kuTxiT gadadian koordinatTa kerZo 

sistemidan saerTo gaswvrivobis sistemaze. 

 am sqemis dros pirdapir svlaSi umciresi Secdoma 

gvaqvs 1-el wertilSi, udidesi – bolo wertilSi. 

Sebrunebul svlaSi piriqiT iqneba. 

 am sqemis dros Sua wertilis Secdoma 4-jer aRemateba 

ganapira wertilebis Secdomebs: 

1-li da me-7 wertilebisTvis – 𝑚 = 0,24; 

me-2 da me-6 wertilebisTvis – 𝑚 = 0,55; 

me-3 da me-5 wertilebisTvis – 𝑚 = 0,86; 

      me-4 wertilisTvis – 𝑚 = 1,00. 

 gadamfaravi sqemis dros Secdomebi swrafad grovdeba, 

rac misi ZiriTadi naklia. magram am sqemas iyeneben maSin, 

roca sxva sqemebis gamoyeneba SeuZlebelia. 

 SedarebisaTvis cxrilSi (cxr.7.2.2.1) mocemulia 

gaswvrivobiTi gazomvebis zemoT  ganxiluli yvela sqemis 

SedarebiTi analizi, saidanac naTlad Cans TanamimdevrobiTi 

sqemis upiratesoba danarCen sqemebTan SedarebiT. 
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                                   cxr. 7.2.2.1 

wertilis 

nomeri 

gadaxris gansazRvris skS, mm 

sruli 

gaswvrivobis 

sqema 

nawilobiTi 

gaswvrivobis 

sqema 

TanamimdevrobiTi 

gaswvrivobis 

sqema 

gadamfaravi 

gaswvrivobis 

sqema 

1,7 0,68 0,84 0,55 1,27 

2,6 1,30 1,37 0,66 2,90 

3,5 1,76 1,62 0,67 4,53 

4 1,94 1,94 0,75 5,28 

 

 

 

 

 7.2.3. Senoba-nagebobaTa Zvrebis gansazRvra 

 xazovan-kuTxuri agebebis gamoyenebiT 

 

 xazovan-kuTxuri agebebiT Senoba-nagebobebis Zvrebis 

gansazRvrisaTvis, sainJinro nagebobis saxeobisa da misi 

daniSnulebis, adgilmdebareobis, reliefis formebis da 

gazomvis saSualebaTa mixedviT SeiZleba gamoyenebul iqnes: 

1) mimarTulebebis xerxi; 

2) triangulaciis xerxi; 

3) trilateraciis xerxi; 

4) xazovan-kuTxuri qselebis xerxi; 

5) kuTxuri gadakveTis xerxi; 

6) kombinirebuli xerxi. 

 ganvixiloT TiToeulis gamoyenebis pirobebi da arsi. 

 mimarTulebebis xerxi. am xerxiT SeiZleba gaizomos 

nebismieri nagebobis Zvrebi, roca SeuZlebelia masze 
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gaswvrivobis damagreba an dasakvirvebeli wertilebis 

raodenoba mcirea – araumetes 3-5 wertilisa. 

 
nax. 7.2.3.1 

 mimarTulebis xerxiT nagebobis Zvris gasazomad saWiroa 

aranakleb sami sayrdeni punqti (I, II, III. nax.7.2.3.1). Tanac 

erTi (naxazze III) sasurvelia ise davamagroT, rom am 

punqtidan mimarTulebebi dasakvirvebel wertilebamde 

(1,2,3,4) daaxloebiT marTobulad iyos nagebobis 

mosalodneli Zvris mimarTulebisadmi. sami sayrdeni punqti 

unda adgendes samkuTxeds aranakleb 300 -iani kuTxeebiT. 

manZili sayrdeni punqtidan dasakvirvebel punqtamde ar unda 

iyos 1000 m-ze meti. TiToeuli sayrdeni punqtidan 

dasakvirvebeli wertilis Zvris sidide iangariSeba manZiliT 

da saorientiro mimarTulebebis cvlilebiT. 

                                                       𝑞 = 𝑙 
∆𝛽′′

𝜌′′
     ,                            (7.2.3.1) 

sadac, 𝑙 aris sayrdeni punqtidan wertilamde manZili, mm; 

      ∆𝛽 −dasakvirvebel wertilze mimarTulebis cvlileba 

ciklebs Soris. 

yoveli calkeuli kerZo Zvris Secdomas angariSoben 

formuliT 

                                                      𝑚𝑞 =  
𝑚∆𝛽

𝜌
 𝑙   .                          (7.2.3.2) 
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 gazomvebis yoveli ciklis dros unda gakontroldes 

sayrdeni punqtebis mdgradoba. am mizniT iyeneben Sebrunebul 

gadakveTebs Sors ganlagebul saorientiro punqtebze, 

trilateracias da sxv. yovel ciklSi saorientiro 

mimarTulebebi ucvleli unda iyos. nagebobis Zvra 

ganisazRvreba mxolod myari punqtidan, danarCeni ori am 

SemTxvevaSi gamoiyeneba sakontrolod. saorientiro 

mimarTulebebi izomeba maRali sizustis instrumentiT 

ramdenime ileTiT. 

 TiToeuli markis Zvris mimarTuleba da sidide 

ganisazRvreba grafikulad. markis Zvris veqtoris srul 

sidides da mimarTulebas sazRvraven, rogorc Zvris 

veqtoris proeqcias moqmedi Zalis mimarTulebaze. 

 triangulaciis xerxi. am xerxs ZiriTadad iyeneben 

mTagorian adgilebSi ganlagebuli betonis TaRovani kaSxlis 

Zvrebze dasakvirveblad. igulisxmeba specialuri 

hidroteqnikuri triangulaciis qselis ageba, romelSic 

punqtebis saxiT CarTulia dasakvirvebeli wertilebi 

(nax.7.2.3.2). 

 
nax. 7.2.3.2 

 nagebobis dasakvirvebeli wertilebi SeiZleba 

ganlagebuli iyos sxvadasxva simaRleze. 
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 qselSi izomeba bazisebi da kuTxeebi. gawonasworebis 

Semdeg gamoiTvleba punqtebis koordinatebi. Zvris sidides 

da mimarTulebas sazRvraven koordinatebis cvlilebebiT 

sxvadasxva ciklSi. 

 Zvris saSualo kvadratuli cdomileba iangariSeba 

formuliT 

                                              𝑚𝑞 =  𝑚∆𝑋
2 + 𝑚∆𝑌

2      ,                     (7.2.3.3) 

sadac, 𝑚∆𝑋 da 𝑚∆𝑌 aris koordinatTa nazrdebis skS. 

 triangulaciis punqtebi unda ganlagdes nagebobis 

deformaciis zonis gareT. Tu maTi mdgradoba eWvs iwvevs, 

unda Semowmdes ufro Sors mdebare myari punqtebidan. 

 nagebobis Zvris gasazomad triangulaciis meTodis 

gamoyenebis gansakuTrebuloba aris is, rom mokle gverdebis 

gamo igi uzrunvelyofs Zvrebis sidideebis maRali sizustiT 

miRebas. amasTan, Tu triangulaciis qselis daniSnuleba 

mxolod Zvrebis gazomva iqneba, maSin aucilebeli ar aris 

bazisis didi sizustiT gazomva. am dros iyeneben pirobiTi 

bazisis xerxs, romelic izomeba mcire sizustiT – 
1

1000
−

1

2000
 da mudmivia yvela ciklSi. 

 trilateraciis xerxi. calkeul SemTxvevebSi, gazomvebis 

pirobebis mixedviT, triangulacias TaRovani kaSxlebis 

Zvrebze dakvirvebebisas, cvlian trilateraciiT. igi 

gamoiyeneba ZiriTadad im wertilebis Zvrebze 

dasakvirveblad, romlebic ganlagebulia kaSxlis tanis 

axlos napirebze da romlebidanac SeiZleba ganisazRvros 

kaSxlis Ziris axlos ganlagebuli wertilebis 

koordinatebi gadakveTebis xerxiT. 

 triangulaciis xerxTan SedarebiT, mas gaaCnia rigi 

upiratesobani: 
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- kaSxlis da zeda biefis punqtebis koordinatebis 

gansazRvris ufro maRali sizuste; 

- samuSaos Sesrulebaze drois naklebi xarji da 

mcire Sromatevadoba. 

 trilateraciis xerxis gamoyenebisas yvelaze 

mizanSewonilad iTvleba oTxkuTxedebisgan Semdgari qseli. 

rac Seexeba qselis Seqmnis samuSaoebs, igi triangulaciis 

qselis analogiuria. 

 xazovan-kuTxuri qselebis xerxi. aseTi qselebis Seqmna 

dakavSirebulia savele samuSaoebis did moculobasTan 

(izomeba gverdebi da kuTxeebi), amitom mas praqtikaSi 

naklebi gamoyeneba aqvs. Cveulebriv, mas iyeneben im 

SemTxvevebSi, roca cal-calke triangulaciis an 

trilateraciis meTodebi ver akmayofileben Zvrebis gazomvis 

moTxovnil sizustes. zogjer am xerxs iyeneben mTian 

raionebSi wyalsatevebis napirebisa da kaSxlis Txemze 

wertilebis moZraobaTa Seswavlisas. 

 xazovan-kuTxuri qselis sqema msgavsia triangulaciis 

sqemisa (nax.7.2.3.2). misi daproeqtebisas mxedvelobaSi unda 

miviRoT Semdegi – sxva geodeziur qselebTan SedarebiT, igi 

ufro myaria. amasTan qselis konfiguracia SeiZleba ar iyos 

idealuri maSin, roca triangulaciis da trilateraciis 

simyare didadaa damokidebuli qselis geometriul 

konfiguraciaze; 

 xazovan-kuTxuri qselebi daaxloebiT 1,5-jer zustia 

triangulaciasa da trilateraciaze, Tu qselSi gazomvebi 

tolzustia. 

 xazovani da kuTxuri gazomvebis erTdrouli 

gawonasworeba iwvevs qselis elementebis sizustis gazrdas, 

Tu kuTxuri da xazovani gazomvebis Sedegebis fardobiT 

SecdomaTa TanafardobisTvis sruldeba piroba 
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1

3
<
𝑚𝛽

𝜌
∶  
𝑚𝑆

𝑆
< 3  . 

 Tu es piroba ar sruldeba, maSin mizanSewonilia 

CavataroT mxolod kuTxuri an mxolod xazovani gazomvebi 

imis mixedviT, romeli sididea ufro mcire 
𝑚𝛽

𝜌
 Tu 

𝑚𝑆

𝑆
. 

 zog SemTxvevaSi, SeiZleba gaizomos ara yvela, aramed 

gverdebis nawili. gazomvebis saWiro moculobas irCeven 

punqtebis koordinatebis an gverdebis sigrZeebis winaswar 

mocemuli sizustisgan gamomdinare. 

 poligonometriis xerxi. Seviwroebul pirobebSi 

muSaobisas, zogjer Zvrebis gasazomad mizanSewonilia 

poligonometriuli xerxis gamoyeneba. kerZod, misi 

gamoyeneba xelsayrelia gvirabebis wertilebis, TaRovani 

kaSxlebis da wriuli tipis nagebobebis Zvrebis 

gazomvebisaTvis (nax.7.2.3.3). 

 TaRovani kaSxlis tanSi (paternaSi) ganlagebul 

poligonometriul  svlebSi, sayrden punqtebs Soris 

(romlebic napirebze myar qanebSia Camagrebuli), rogorc 

wesi, svlis azimuturi mibmis saSualeba ar aris da 

gawonasworebisas sargebloben mxolod koordinatebis 

pirobiT, rac Zvrebis gazomvis mcire dasaSvebi 

cdomilebebisas (1-3 mm), moiTxovs svlaSi kuTxuri 

gazomvebis maRal sizustes. 

 
nax. 7.2.3.3 
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ase magaliTad, Tu svlis sigrZe 500 m-ia, gverdis sigrZe – 

𝑙 = 100  m (gverdebis raodenoba 𝑛 =
500

100
= 5 ) da Zvris 

gansazRvris dasaSvebi Secdoma – 2 mm, Tanabari gavlenis 

principis mixedviT, miviRebT: 

 dasaSvebi grZivi Zvra - 𝑚𝑡 =
2

 2
=  2  mm; 

 dasaSvebi ganivi Zvra - 𝑚𝑢 =
2

 2
=  2  mm. 

gawonasworebis Semdeg svlis Sua wertilis grZivi Zvra 

iqneba 

𝑚𝑡 =
𝑚𝑙 𝑛

2
   , 

sadac, 𝑚𝑙 aris svlis gverdis gazomvis skS. 

wina formulidan  

𝑚𝑙 =
2𝑚𝑡

 𝑛
=

2 2

 5
≈ 1,2 mm  . 

ganivi Secdoma svlis SuaSi koordinatuli mibmiT, toli 

iqneba 

𝑚𝑢 =
𝑚𝛽

𝜌
 𝑙 

𝑛(𝑛2 + 3)

48
    , 

saidanac 

𝑚𝛽 =
𝑚𝑢

𝑙
 𝜌 

48

𝑛(𝑛2 + 3)
≈ 1,7′′    . 

rac Seexeba poligonometriul svlas kaSxlis Txemze, aq 

aris saSualeba gavzomoT SemakavSirebeli kuTxeebi bolo 

sayrden punqtebze. am SemTxvevaSi, ganivi Secdoma svlis 

SuaSi, romelic gawonasworebuli iqneba koordinatebis da 

azimutebis pirobebiT, tolia 

𝑚𝑢 =
𝑚𝛽

𝜌
 𝑙 

𝑛(𝑛 + 2)(𝑛2 + 2𝑛 + 4)

192(𝑛 + 1)
    . 
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zemoT motanili magaliTisaTvis, 𝑚𝛽 = 2,7′′. 

 am magaliTebidan Cans, rom poligonometriul svlaSi 

manZilebis gasazomad unda gamoviyenoT maRali sizustis 

manZilmzomebi an invaris mavTulebi. kuTxuri gazomvebic 

maRali sizustis instrumentebiT unda CavataroT. 

 poligonometriuli gazomvebi maRliv kaSxalze da 

dakvirvebebi pirdapir da Sebrunebul Sveulebze xSirad 

erTdroulad sruldeba. 

 pirdapir SveulSi vertikaluri xazi fiqsirdeba 0,8-1,2 

mm diametris mavTuliT, romelic zeda iaruszea Camagrebuli 

20 kg datvirTviT. qveda iarusze mavTulis mdebareoba 

ganisazRvreba meqanikuri an optikur-eleqtronuli tipis 

koordinatometris daxmarebiT, romelic 0,5-1 mm sizustes 

uzrunvelyofs. Secdomebis mTavari wyaro mavTulis rxevaa. 

 nagebobis saZirkvlis Zvrebze dakvirvebebi SeiZleba 

Catardes Sebrunebuli motivtive Sveulis daxmarebiT (m. 

muraviovis konstruqcia). igi zedapirze amodis 

vertikaluri xvreliT da misi moqmedebis principi 

damyarebulia arqimedes kanonze. saZirkvelSi qveda boloTi 

Camagrebuli mavTulis zeda bolo myaradaa dakavSirebuli 

sicarielis Semcvel tivtivasTan, (toris sxeuli), romelic 

wyalSia CaSvebuli. mavTuli daWimulia amomgdebi Zalis 

gavleniT. saZirkvlis wertilis daZvrisas tivtiva 

mavTulianad gadaadgildeba, rasac zomaven mikroskopiT 

sakoordinato magidis mimarT, romlis RerZebi 

damoukidebelia Sveulisagan. 

 kuTxuri gadakveTebis xerxi. am xerxs xSirad iyeneben 

kaSxalze miudgomeli wertilebis Zvrebis gasazomad. 

pirdapir kuTxur gadakveTas farTod iyeneben kaSxlis tanis 

zeda da qveda wertilebis, agreTve wyalsacavis gverdebze 

mewyruli wertilebis Zvrebis gasazomad. Sebrunebuli 
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gadakveTebi ufro efeqturi aRmoCnda miwisa da nayari 

qanebis kaSxlebis Zvrebze dakvirvebebisaTvis. dakvirvebis 

proeqtis Sedgenisas, Zvris gansazRvris mocemuli 

cdomilebiT, gamoTvlian sayrden punqtze kuTxis gazomvis 

sizustes, ileTebis raodenobas da SeirCeven gazomvebis 

meTodikas. 

 Zvrebis gamoTvla rekomendebulia diferencialurad, ara 

yovel ciklSi punqtebis koordinatebis gamoTvliT, aramed 

ciklidan ciklamde maTi cvlilebebiT. amitom samuSaoTa 

moculoba meore da Semdeg ciklebSi mcirdeba. 

 kombinirebuli xerxi. praqtikaSi xSirad warmoiqmneba 

zemoT ganxiluli xerxebis erTmaneTTan kombinaciaSi 

gamoyenebis SesaZlebloba da xSirad im mizeziT, roca 

sayrdeni punqtebi aramdgradia. 

 zemoT ganvixileT triangulaciis meTodTan erTad 

pirdapiri kuTxuri gadakveTis xerxis gamoyeneba 

hidroteqnikuri nagebobebis ZvrebTan dakavSirebiT. roca 

sayrdeni punqtebi ar aris myari, maSin gazomvebis 

gaswvrivobiT meTodebTan erTad gamoiyeneba calkeuli 

mimarTulebebis an triangulaciis xerxebi.  

 triangulaciis xerxi gaswvrivobis xerxTan erTad, 

xSirad gamoiyeneba zRvebis sanapiroebisa da Semakavebeli 

kedlebis Zvrebze dakvirvebebis dros. am dros 

gaswvrivobidan isazRvreba dasakvirvebeli wertilebis 

gadaxrebi, xolo satriangulacio dakvirvebebiT – sayrdeni 

punqtebis mdgradoba. 

 kombinirebuli xerxis dros Zvrebis sizusteTa Sefaseba 

xdeba TiToeuli xerxisTvis cal-calke, ris Semdeg 

Sefasdeba nagebobis wertilebis Zvrebis saerTo skS gazomvis 

calkeul ciklSi. 
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7.3. Senobebisa da nagebobebis daxrasa da 

 napralebze dakvirvebebi 

 

 Senoba-nagebobaTa daxras konkretuli teqnikuri 

moTxovnebis da dakvirvebis pirobebis mixedviT zomaven 

sxvadasxva meTodiT: meqanikuri Sveulebisa da optikuri 

mcentravebis meSveobiT, klinometrebiT da geodeziuri 

agebebis saSualebiT, romelSic igulisxmeba – 

koordinatebis, vertikaluri daproeqciebis, kuTxeebisa da 

maRali sizustis nivelobis xerxebi.  

 Senoba-nagebobaTa gadaxrebs zomaven rogorc mSeneblobis 

dros, ise misi damTavrebis Semdeg. 

 saZirkvlebis da nagebobebis daxraze dakvirvebebisas 

gazomvis zRvruli Secdomebi ar unda aRematebodes: 

- agregatebis da manqana-danadgarebis saZirkvlebisTvis 

– 0,00001 𝐿; 

- samoqalaqo da samrewvelo Senoba-nagebobebis 

kedlebisTvis – 0,0001 𝐻; 

- sakvamle milebisaTvis, koSkebisaTvis, anZebisaTvis – 

0,0005 𝐻. 

sadac, 𝐿 saZirkvlis sigrZea, m, 𝐻 − nagebobis simaRle, m. 

 Sveulis gamoyeneba. Senobis gadaxris gasazomad zogjer 

iyeneben meqanikur Sveuls. mavTuls gamoabamen konstruqciis 

an Senobis zemo nawilSi da vertikalidan gadaxras 

afiqsireben asaTvleli mowyobilobiT qvemoT skalaze. 

gadaxris sidide da mimarTuleba ganisazRvreba Senobis 

saZirkvelSi Camagrebuli centridan Sveulis gadaxris 

sididiT. Secdomis ZiriTadi wyaro Sveulis rxevaa. es 

meTodi uzrunvelyofs gazomvis moTxovnil sizustes 15 m 

simaRlis nagebobisTvis. imave mizniT gamoiyeneba optikur-
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meqanikuri xelsawyo – pendametri, romliTac izomeba 

Sveulis gadaxra vertikalidan marTkuTxa koordinatTa 

sistemaSi, erTdroulad ori urTierTmarTobi gverdebidan. 

igi Sedgeba samzeri Wogrisa da ori mikroskopisgan, 

romlebidanac damzerili Sveuli Cans erT fokalur 

sibrtyeSi da daimzireba okularidan. orive gamosaxuleba 

erTdeba ZafTa badis gadakveTaze da mikroskop-mikrometris 

skalebis mixedviT anaTvlebs iReben 𝑋  da 𝑌  RerZebis 

gaswvriv. 

 vertikaluri daproeqciebis xelsawyoebis gamoyeneba. 

gadaxrebis gazomvisaTvis iyeneben sxvadasxva saxis optikur, 

Tarazoian xelsawyoebs an kompensatorian zenit-xelsawyoebs, 

romlebsac mzeris RerZi avtomaturad mohyavT Sveul 

mdgomareobaSi. 

 xelsayrel pirobebSi am tipis xelsawyoebi 100 m 

simaRlis Senobis gadaxras zomavs 1 mm cdomilebiT (mag. 

𝑃𝑍𝐿). gazomvebis sizustis gazrdisaTvis zenit-xelsawyoebSi 

daiwyes lazerebis gamoyeneba, romelic amave dros gazomvis 

procesis avtomatizaciis saSualebas iZleva. lazeris sxivs 

vertikalurad mimarTaven an zusti TarazoTi, an 

kompensatoriT. 

 koordinatebis xerxi. nagebobis garSemo simaRlis 2-3-

jerad manZilze ageben Caketil poligonometriul svlas da 

lokalur koordinatTa sistemaSi gamoTvlian 3-4 mudmivad 

Camagrebuli punqtis koordinatebs. Semdeg am punqtebidan 

gansazRvruli drois SualedebiT pirdapiri kuTxuri 

gadakveTebiT gansazRvraven Senobaze kargad SesamCnevi 

wertilebis koordinatebs. am koordinatebis sxvaobiT 

mimdinare da sawyis ciklebSi pouloben gadaxris mdgenlebs 

                                                
𝑄𝑥 = 𝑋𝑗 − 𝑋0  ,

𝑄𝑌 = 𝑌𝑗 − 𝑌0   ,
                                    (7.3.1) 
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sadac, 𝑋0, 𝑌0 aris wertilis koordinatebi sawyis ciklSi; 

      𝑋𝑗 , 𝑌𝑗 − imave wertilis koordinatebi 𝑗 ciklSi. 

 dasakvirvebeli wertilis gegmuri gadaxris sruli 

sidide da mimarTuleba iqneba 

                                           
𝑄 =  𝑄𝑥

2 + 𝑄𝑌
2  ,

𝑡𝑔 ∝𝑄=
𝑄𝑌
𝑄𝑥

  .

  

 
 

 

                             (7.3.2) 

gazomvebis sizuste iangariSeba pirdapiri mravalgzisi 

gadakveTebis formulebiT. 

 vertikaluri dagegmilebis xerxi. nagebobis or 

urTierTmarTob RerZze amagreben I da II mudmiv punqtebs 

(nax.7.3.1.). 

 
nax.7.3.1 

 am punqtebze ayeneben Teodolits da wredis ori 

mdebareobiT, nagebobaze SerCeul wertils agegmileben 

qveviT saZirkvelze. amas imeoreben gansazRvrul drois 

SualedebSi. gadaxris 𝑄  sruli sididis gansazRvrisaTvis 

aucilebelia, pirvel yovlisa, CavataroT erTdrouli 

dakvirvebebi I da II punqtebidan da meore rigSi, 

grafikulad an analizurad gadavideT gadaxrebis 𝑄𝐼′ da 𝑄𝐼𝐼′ 

mdgenlebidan centralur proeqciaSi gadaxrebis 
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orTogonalur 𝑄𝐼 da 𝑄𝐼𝐼 sidideebze. centralur proeqciaSi 

gadaxris damaxinjeba miT meti iqneba, rac ufro axlos 

iqneba I da II punqtebi Senobis saZirkvelTan  da rac meti 

iqneba dagegmilebis simaRle. 

 (7.3.1) naxazidan gvaqvs 

 

                
𝑄𝐼

𝑟 + 𝑑
=
𝑄′𝐼
𝑑

,     saidanac   𝑄𝐼 = 𝑄′
𝐼  1 +

𝑟

𝑑
   ,

analogiurad                                                                             

            
𝑄𝐼𝐼

𝑟′ + 𝑑′
=
𝑄′𝐼𝐼
𝑑′

,     saidanac 𝑄𝐼𝐼 = 𝑄′
𝐼𝐼  1 +

𝑟′

𝑑′
  .

 
 
 

 
 

      (7.3.3) 

sruli gadaxris sidide iqneba 

                                               𝑄 =  𝑄𝐼
2 + 𝑄𝐼𝐼

2    .                             (7.3.4)    

 am xerxis sizuste ZiriTadad, damokidebulia xelsawyos 

mTavari RerZis vertikalur mdgomareobaSi moyvanis 

sizusteze. 

 horizontaluri kuTxeebis xerxi. daxuruli saZirkvlis 

mqone maRlivi SenobisaTvis daxraze dakvirveba 

mizanSewonilia CavataroT zusti TeodolitiT I da II 

punqtebze periodulad 𝐼 𝑁  da 𝐼𝐼 𝑀  mimarTulebebsa da 

dasakvirvebel punqtze mimarTulebas Soris kuTxeebis 

gazomviT (nax.7.3.2) 

am kuTxeebis cvlilebebiT da horizontaluri 

manZilebiT dasakvirvebel punqtamde – 𝑙1 -iTa da 𝑙2 -iT  

(nax.7.3.2) vpoulobT sruli gadaxris mdgenlebs: 

𝑄𝐼 =
𝑙1∆𝛽1

𝜌
 ,                𝑄𝐼𝐼 =

𝑙2∆𝛽2

𝜌
  ,   

sadac, 𝑙1  da 𝑙2  SeiZleba ganisazRvros I da II punqtebidan 

pirdapiri kuTxuri gadakveTiT. 
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nax. 7.3.2 

   

 𝑄𝐼 da 𝑄𝐼𝐼 mdgenlebiT vipoviT sruli gadaxris sidides 

                                               𝑄 =  𝑄𝐼
2 + 𝑄𝐼𝐼

2   .                            (7.3.5) 

 gadaxris xazovani sididis (𝑄)  fardoba Senobis 

simaRlesTan (𝐻)  mogvcems Senobis gadaxras kuTxur 

ganzomilebaSi 

                                                    𝛾 =
𝑄

𝐻
 𝜌   .                                         (7.3.6) 

 am xerxis sizuste ZiriTadad damokidebulia 𝛽1  da 𝛽2 

kuTxeebis gazomvis sizusteze.  

 Tu Senobis daxraze dakvirvebas axdenen punqtebidan, 

romelTa damzeris xazebs Soris iqmneba 𝛾  kuTxe, maSin 

sruli gadaxra toli iqneba  

                𝑄 =
1

𝑠𝑖𝑛𝛾
  𝑄𝐼

2 + 𝑄𝐼𝐼
2 − 2𝑄𝐼 ∙ 𝑄𝐼𝐼 ∙ 𝑐𝑜𝑠𝛾    .              (7.3.7) 

 horizontaluri da vertikaluri kuTxeebis xerxi. am 

xerxis dros 𝐴  sayrdeni punqtidan (nax.7.3.3) TeodolitiT 

zomaven horizontalur kuTxeebs nagebobis centrze 

mimarTulebas da Senobis zeviT markirebul wertilze 
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mimarTulebas Soris, agreTve zenitur (vertikalur) kuTxes 

am ukanasknelze. sayrdeni punqti saZirkvlidan unda iyos 

daSorebuli aranakleb Senobis simaRlis tol manZilze. 

 
nax. 7.3.3 

 koordinatTa saTaves Rebuloben nagebobis centrSi (0 

wertili), xolo 𝑋  RerZs mimarTaven 0𝐴  mimarTulebiT. 

nagebobis saZirkvelSi abscisis RerZze amagreben 𝑀0  markas 

da 𝑋  RerZis gaswvrivobaSi ( 𝑂𝑋𝑍  sibrtyeSi) Senobis 

saxuravze amagreben 𝑀 markas. 

 dakvirvebis TiToeul ciklSi, Teodolitis erTi da 

imave simaRlis dros zomaven mcire horizontalur kuTxes 

𝐴𝑀0 da 𝐴𝑀 mimarTulebebs Soris, agreTve zenitur kuTxes. 

 nax.(7.3.3)-is mixedviT 𝑀′  wertilis ( 𝑀 -is proeqcia) 

koordinatebi iqneba  

                                               
𝑥 = 𝑙 − 𝑑𝑐𝑜𝑠 ∝  ,
𝑦 =   𝑑𝑠𝑖𝑛 ∝   ,

                                 (7.3.8) 

sadac, 𝑙 Teodolitidan nagebobis centramde manZilia; 

      𝑑 −  𝐴𝑀 manZilis horizontaluri proeqcia. 

∆𝑀′𝑀𝐴-dan gvaqvs 

𝑑 =
𝐻

𝑡𝑔 𝛾
= 𝐻𝑡𝑔 𝑍  . 

𝑑 -s am mniSvnelobis SetaniT (7.3.8) formulaSi, miviRebT 
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𝑥 = 𝑙 − 𝐻𝑐𝑜𝑠 ∝ 𝑡𝑔𝑍 ,
𝑦 = 𝐻𝑠𝑖𝑛 ∝ 𝑡𝑔𝑍 .

                           (7.3.9) 

 maRali sizustis nivelobis xerxi. myarad ganlagebuli 

nagebobis (sakvamle mili, koSki, anZa, elevatori) daxra 

SeiZleba gaizomos saZirkvlis dawevebis gazomvis SedegebiT. 

 saZirkvelze urTierTmarTobi RerZebis boloebSi 

ganlagebul markebze maRali sizustis perioduli nivelobiT 

ganisazRvreba maTi dawevebi, xolo dawevebis sxvaobiT 

 ∆𝑆 − saZirkvlis daxra RerZebis gaswvriv. ase, magaliTad, 

1.2 RerZisaTvis daxra toli iqneba 

𝑖1.2 =
∆𝑆1.2

𝑙1.2
   . 

 nagebobis 𝐻  simaRlis dros, misi wveros gadaxris 

mdgeneli am RerZis gaswvriv toli iqneba  

𝑄1.2 = 𝐻 ∙ 𝑖1.2 = 𝐻
∆𝑆1.2

𝑙1.2
    . 

 gadaxris sruli sidide ganisazRvreba urTierTmarTobi 

RerZebis gaswvriv mdgenlebis meSveobiT, paralelogramis 

wesiT. am xerxis sizuste tolia 

𝑚𝑄1.2
= 𝑚∆𝑆1.2

𝐻

𝑙1.2
   . 

 klinometrebis gamoyeneba. myari nagebobis daxris 

gansazRvra SesaZlebelia sxvadasxva saxis klinometris 

meSveobiT, romlebic zedsadebi maRali sizustis Tarazoebia 

danayofis fasiT 2 − 5′′  (mikrokrenometri, klinometri, 

mikroniveliri). 

 mikrokrenometri sami zusti Tarazosgan Sedgeba 

mikrometruli gamzomi xraxnebiT. klinometri gadasatani 

xelsawyoa, romlis ZiriTadi nawili zusti Tarazoa, erT-

erT boloze gamzomi xraxniT. 

 am xelsawyoebiT gazomva damxmare, sakontroloa. 
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 napralebze dakvirvebebi. nagebobis saZirkvlis 

araTanabari deformaciebi iwvevs napralebis warmoqmnas. 

gansakuTrebiT saSiSia napralebis warmoqmna hidroteqnikuri 

nagebobis betonis kaSxalSi, roca gaSiSvlebuli armatura 

korozias ganicdis da warmoiqmneba wylis filtraciis 

xelSemwyobi pirobebi. 

 ganviTarebis mixedviT naprali SeiZleba iyos aqtiuri da 

araaqtiuri. aqtiuri naprali farTovdeba. dakvirveba xdeba 

sami koordinatis mixedviT. napralis gamovlenisaTvis 

sargebloben specialuri SuquriT, romelic warmoadgens 

TabaSiris, alebastris an minis filas. aseTi Suqura 

magrdeba napralSi ganivad yvelaze farTo adgilas da 

myarad. Tu naprali aqtiuria, maSin TviT Suquraze 

waroiqmneba naprali, romlis sidides zomaven saxazaviT. 

 aseTi dakvirvebebi ufro xarisxobrivia, vidre 

raodenobrivi. napralis gasazomad arsebobs sxvadasxva 

xelsawyo: deformometri, napralmzomi, Stangenfargali, 

mikrometri, saaTuri tipis indikatori da sxva. gazomvis 

sizuste sxvadasxvaa. 

 Znelad misadgom adgilas napralis gasazomad xmaroben 

induqciuri tipis gadamwodebs informaciis distanciuri 

miRebiT. SesaZleblobis SemTxvevaSi naprals uReben 

fotosuraTebs. 
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 7.4. nagebobis deformaciebze dakvirveba 

 fotogrammetriuli meTodebiT 

 

 nagebobis deformaciebis (daweva, Zvra, daxra) 

fotogrammetriuli meTodiT gansazRvrisas, specialuri 

kamerebiT (fotoTeodolitebiT) axdenen nagebobaze 

damagrebuli markebis fotografirebas da Semdeg, saTanado 

xelsawyoebis meSveobiT fotosuraTebze Catarebuli 

gazomvebiT Rebuloben am markebis koordinatebs. 

 meTodis dadebiTi mxareebia: 

- swrafad miiReba wertilTa gadaadgileba samive 

RerZis mimarT; 

- umokles droSi fiqsirdeba didi raodenobis 

wertilebis mdebareoba (savele samuSaoebi 

mniSvnelovnad martivdeba), maT Soris Znelad 

misadgom da saSiS adgilebSi ganlagebuli 

wertilebisa; 

- rac mTavaria, aris SesaZlebloba xelmeored, 

dokumenturad gaizomos imave ciklis deformaciebi 

fotosuraTze. 

 meTods aqvs uaryofiTi mxareebi: 

- sxva geodeziur meTodebTan (gaswvrivobiTi 

gazomvebi, niveloba) SedarebiT deformaciis 

gansazRvris mcire sizuste; 

- fotosuraTebis damuSavebaze didi danaxarjebi; 

- am meTodisTvis gaTvaliswinebuli xelsawyoebis 

siZvire. 

 aqedan gamomdinare, fotogrammetriuli meTodi 

rentabeluri da efeqturia didi raodenobis wertilebis 

deformaciebis gansazRvrisas. igi farTo gamoyenebas 
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poulobs arqiteqturuli Zeglebis deformaciebsa da 

mewyrul movlenebze dakvirvebebis dros.  

 nagebobaze fotogrammetriuli meTodiT dakvirvebebisas 

ZiriTadad iyeneben fotoTeodolitebs  𝑃𝑕𝑜𝑡𝑕𝑒𝑜 ,  gasazom 

kamerebs (𝑈𝑀𝐾)  da stereofotogrammetriul kamerebs 

(𝑆𝑀𝐾). 

 fotoTeodoliti gankuTvnilia horizontalurad 

ganlagebuli optikuri RerZiT fotogadaRebisaTvis. misi 

dasamagrebeli CarCo unda ganlagebuli iyos zustad 

obieqtivis fokalur sibrtyeSi  𝑓 = 𝑐𝑜𝑛𝑠𝑡 .  umciresi 

daSoreba, romlis drosac gamosaxuleba jer kidev sakmaod 

mkafioa, iangariSeba formuliT 

                                                       𝑌𝑚𝑖𝑛 =
𝑓2

𝜆𝑛
   ,                                  (7.4.1) 

sadac, 𝑓 kameris fokusuri manZilia, mm; 

      𝜆 gamosaxulebis arasimkveTris dasaSvebi sididea, mm; 

      1: 𝑛 obieqtivis fardobiTi naxvreti. 

Tu, magaliTad, 𝑓 = 192  mm, 𝜆 = 0,1  mm, 1: 𝑛 = 1: 25 , gvaqvs 

𝑌𝑚𝑖𝑛 = 15 m. nagebobis axlo manZilidan gadasaRebad farTod 

gamoiyeneba fotokamera 𝑈𝑀𝐾  romlis fokusuri manZili 

 𝑓 = 100 mm, da romlis obieqtivi moZravi tubusis 

daxmarebiT SeiZleba dafokusdes 3 m-dan ∞-mde.  

 sainJinro miznebisaTvis iyeneben agreTve mcireformatian, 

sinqronulad momuSave 𝑆𝑀𝐾  tipis stereofotokamerebs    

55 mm fokusuri manZiliT da 40 da 120 mm mudmivi bazisebiT. 

 pirvels iyeneben 1,5 m-dan 10 m-mde manZilze gadasaRebad, 

meores – 5 m-dan 30 m-mde manZilze gadasaRebad. 

 fotografirebis meTodiT nagebobis deformacia SeiZleba 

miviRoT ori gziT: 

1) obieqtis fotografirebiT erTi wertilidan – 

fotogrammetriuli meTodiT; 
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2) obieqtis fotografirebiT bazisidan – stereo-

fotogrammetriuli meTodiT. 

pirveli xerxi saSualebas gvaZlevs miviRoT deformaciebi 

mxolod im RerZebis gaswvriv, romlebic suraTis sibrtyis 

paraleluria (𝑋, 𝑍)  da zog SemTxvevaSi SeuZlia Secvalos 

gaswvrivobiTi gazomvebi da niveloba. is organizaciulad 

martivia. 

 meore xerxi ufro universaluria, radgan SeuZlia 

gansazRvros deformacia samive RerZis gaswvriv  𝑋, 𝑌, 𝑍 . 

fotografireba xdeba bazisis boloebidan, romlis sigrZe 

obieqtamde manZilis 1/5 ÷ 1/10 Seadgens. Tu nageboba didi 

sigrZisaa, mas ramdenime bazisidan gadaiReben. 

 obieqtze fotogrammetriuli Tu stereofotogra-

mmetriuli meTodebis gamoyenebis Sesaxeb sakiTxis 

gadawyvetisaTvis winaswar unda gamovTvaloT nagebobis 

wertilTa koordinatebis mosalodneli Secdomebi da 

SevadaroT isini mocemul dasaSveb sidideebs. 

 fotogrammetriuli meTodi. nagebobis deformaciebis 

gasazomad perioduli fotogrammetriuli gadaReba xdeba 

erTi wertilidan, e.w. nulovani bazisidan. gadaRebis dros 

cdiloben suraTis CarCos sibrtye nagebobis sibrtyis 

paraleluri gaxadon. miRebul fotosuraTebs zomaven 

stereokomparatorze, amasTan marcxena kasetaSi Cadeben 

sawyis suraTs, marjvenaSi ki – mimdinare ciklSi miRebul 

fotosuraTs da sazRvraven wertilebis gadaadgilebebs. 

 stereokomparatorze gazomili ZvrebiT gamoTvlian 

deformaciis mdgenlebs dakvirvebis periodisaTvis. 

                                                  
∆𝑋 =

𝑌

𝑓
 ∆𝑥  ,

∆𝑍 =
𝑌

𝑓
 ∆𝑧  ,

 

 
 

 

                                   (7.4.2) 
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sadac, ∆𝑋 −  deformaciis horizontaluri mdgenelia im 

sibrtyeSi, romelic marTobia fotoTeodolitis kameris 

optikuri RerZisadmi (ganivi Zvra); ∆𝑍 − deformaciis 

vertikaluri mdgenelia (daweva); ∆𝑥  da ∆𝑧 −  wertilebis 

gadaadgilebebia 𝑥  da 𝑧  RerZebis mimarT suraTze; 𝑌 − 

fotoTeodolitis daSorebaa obieqtidan; 𝑓 −  fotokameris 

fokusuri manZilia. 

 (7.4.2) formulebiT deformaciebis gansazRvris sizuste 

ZiriTadad damokidebulia fotosuraTebze ∆𝑥   da ∆𝑧 

gazomvebis sizusteze: 

                                                  
𝑚∆𝑋 =

𝑌

𝑓
 𝑚∆𝑥   ,

𝑚∆𝑍 =
𝑌

𝑓
 𝑚∆𝑧   .

 

 
 

 

                              (7.4.3) 

 amrigad, deformaciis gansazRvris Secdomebi 𝑌 

daSorebis pirdapirproporciulia da 𝑓  safokuso manZilis 

ukuproporciulia. 

 𝑓 da 𝑌 sidideebi yovelTvis SeiZleba gaizomos saWiro 

sizustiT.  

 magaliTad, imisaTvis, rom deformaciis (Zvra an daweva) 

gansazRvris Secdomam ar gadaaWarbos 0,3-0,5 mm, fokusuri 

manZili unda gaizomos 1 mm sizustiT, xolo daSoreba 20-

30 sm sizustiT. es ukanaskneli metad mniSvnelovania, 

radgan ar aris aucilebeli, rom yvela gasazomi wertili 

erT vertikalur sibrtyeSi iyos ganlagebuli. 

 magaliTad, Tu stereokomparatorze Zvrebis gazomvis 

sizuste tolia 𝑚∆𝑥 = 𝑚∆𝑧 = 0,01  mm, 𝑌 = 15  m, 𝑓 = 192 mm, 

(7.4.3) formuliT gveqneba 𝑚∆𝑋 = 𝑚∆𝑍 =
15 000

192
∙ 0,01 = 0,8 mm. 

 praqtikulad, gare orientirebis elementebis SecdomaTa 

gamo, deformaciis gansazRvris sizuste klebulobs da 
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saSualod 1,5-2 mm-s aRwevs magaliTSi mocemuli 

pirobebisaTvis, e.i. 2-2,5-jer klebulobs. 

 stereofotogrammetriuli meTodi. roca deformaciis 

gansazRvra gvinda samive RerZis mimarT (mag. nagebobis 

daxra) unda gamoviyenoT stereofotogrammetriuli meTodi. 

am dros obieqts gadaiReben dgomis ori wertilidan 

(bazisidan), ris Sedegad viRebT or urTierTgadamfarvel 

fotosuraTs. stereokomparatorze am SemTxvevaSi izomeba 

wertilebis 𝑥  da 𝑧  koordinatebi da 𝑝  horizontaluri 

paralaqsi (suraTis RerZebis sistemaSi), romelTa mixedviT 

Semdeg gamoiTvleba nagebobis wertilebis sivrculi 

koordinatebi: 

                               

daSoreba   −    𝑌 =
𝐵

𝑝
𝑓  ,

abscisa       −    𝑋 =
𝐵

𝑝
𝑥 ,

simaRle      −    𝑍 =
𝐵

𝑝
𝑧 ,
 
  
 

  
 

                               (7.4.4)  

sadac, 𝐵 − bazisia, e.i. gadaRebis wertilebs Soris manZili; 

      𝑝 − horizontaluri paralaqsi; 

      𝑓 − kameris safokuso manZili. 

 yvela Semdgom gadaRebas asruleben erTi da imave 

bazisidan, zustad erTnairad orientirebuli 

fotoTeodolitidan. 

 deformaciis sididis misaRebad gamoiTvleba 

dakvirvebebis sawyis da mimdinare ciklebSi wertilTa 

koordinatebis nazrdebi:  
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∆𝑌𝑗 = 𝑌𝑗 − 𝑌0 = 𝐵𝑓  
1

𝑝𝑗
−

1

𝑝0
 ,

∆𝑋𝑗 = 𝑋𝑗 − 𝑋0 = 𝐵  
𝑥𝑗

𝑝𝑗
−
𝑥0

𝑝0
 ,

∆𝑍𝑗 = 𝑍𝑗 − 𝑍0 = 𝐵  
𝑧𝑗

𝑝𝑗
−
𝑧0

𝑝0
 .
 
 
 
 

 
 
 

                     (7.4.5) 

bazisis sigrZes irCeven 𝑌  daSorebis 1/5 ÷ 1/10 , rac 

Seadgens 5 ÷ 10 m-s. aseTi sigrZis bazisi unda gaizomos 1 mm 

sizustiT, rac deformaciebis gazomvaSi gamoiwvevs 0,1 mm 

Secdomas. 

 suraTebze 𝑥, 𝑧 da 𝑝  sidideebis gazomvebis sizustis 

mixedviT nagebobis wertilebis gansazRvris skS calkeuli 

RerZebis mimarT SeiZleba ganisazRvros formulebiT: 

                            

𝑚∆𝑌
2 = 2 

𝐵𝑓

𝑝2
 

2

𝑚𝑝
2,                         

𝑚∆𝑋
2 = 2 

𝐵

𝑝
 

2

𝑚𝑋
2 + 2 

𝐵𝑋

𝑝2
 

2

𝑚𝑝
2,

𝑚∆𝑍
2 = 2 

𝐵

𝑝
 

2

𝑚𝑍
2 + 2 

𝐵𝑍

𝑝2
 

2

𝑚𝑝
2.
 
  
 

 
 
 

                (7.4.6) 

Tu (7.4.6) formulebSi 𝑝 -s SevcvliT misi mniSvnelobiT 

(7.4.4)-is pirveli tolobidan 𝑝 =
𝐵𝑓

𝑌
, maSin (7.4.6)-is 

nacvlad miviRebT Semdeg formulebs: 

                        

𝑚∆𝑌 =
𝑌

𝑓
 2  

𝑌

𝐵
 

2

𝑚𝑝
2,                            

𝑚∆𝑋 =
𝑌

𝑓
 2𝑚𝑋

2 + 2 
𝑌

𝐵
 

2

 
𝑥

𝑓
 

2

𝑚𝑝
2,

𝑚∆𝑍 =
𝑌

𝑓
 2𝑚𝑍

2 + 2 
𝑌

𝐵
 

2

 
𝑧

𝑓
 

2

𝑚𝑃
2.
 
 
 
 
 

 
 
 
 

               (7.4.7) 
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ganvixiloT magaliTi: 𝑌 = 15 m, 𝐵 = 3 m; 𝑓 = 192 mm; 𝑚𝑋 =

𝑚𝑍 = 0,01 mm; 𝑚𝑝 = 0,005 mm; 𝑥 = 50  mm; 𝑧 = 30  mm. 

cdomilebebis sidideebi toli iqneba: 

𝑚∆𝑌 = 2,8   mm;         𝑚∆𝑋 = 1,3   mm;        𝑚∆𝑍 = 1,2   mm; 

 aseTi sizustis misaRebad fotoTeodolitis 

orientirebis Secdomam ar unda gadaaWarbos 5′′ , rac 

specialuri saorientiro mowyobilobis saSualebiT miiRweva. 

fotoTeodolitis da samizne markebis dacentrvis 

Secdomebma ar unda gadaaWarbos 0,1  mm-s, amis miRweva ki 

Stativebze dayenebiT SeuZlebelia. am mizniT bazisis 

boloebSi unda aigos betonis svetebi specialuri – 

iZulebiTi dacentrvis mowyobilobebiT. 

 imisaTvis, rom davadginoT deformacia dinamiuri 

datvirTvebis qveS anu wamieri deformacia, obieqtis 

gadaReba unda moxdes bazisis orive bolodan erTdroulad, 

sinqronulad momuSave fotoTeodolitebiT an 

fotokamerebiT. 
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7.5. mewyerze dakvirveba geodeziuri 

meTodebiT 

  

 mewyruli procesebis ganviTarebis Tavisebureba 

ganpirobebulia mravali faqtoriT, romelTagan umTavresia: 

geologiuri agebuleba da ferdobis reliefi, 

hidrogeologiuri, hidrologiuri da klimaturi pirobebi, 

teqtonikuri moZraobebi, mcenareuli safaris xasiaTi, 

adamianis sameurneo saqmianoba da bevri sxva faqtori. 

 mewyeri Tavisi arsiT fizikur-geologiuri movlenaa, 

romelic simZimis Zalis gavleniT miwis masebis 

gadaadgilebas warmoadgens. iwyeba igi mcired SesamCnevi 

gadaadgilebiT da mTavrdeba aqtiuri da xSirad 

katastrofuli CamoqceviT.  

 gansakuTrebul simwvaves mewyruli problema iZens mTian 

ferdobebTan da mdinareebis da zRvebis sanapiroebTan axlo 

teritoriebis sacxovrebeli mizniT aTvisebisas. 

 ramdenadac mewyris Camoqcevis Sedegebis likvidacia 

bevrad Zviri jdeba, vidre misi Tavidan acilebis 

RonisZiebebisa, amitom aucilebelia seriozulad mivudgeT 

mewyruli procesis dafaruli (TvaliT SeumCneveli) 

periodis, anu ferdobis mdgradobis darRvevis procesis 

aRmoCenis problemas misi ganviTarebis sawyis stadiaze im 

mizniT, rom miviRoT mewyersawinaaRmdego aucilebeli 

RonisZiebebi.  

 gegmaSi mewyers naxevrad wriuli forma aqvs, qmnis 

ferdobze Cadablebas, romelsac mewyris cirks uwodeben. 

misi warmoSoba dakavSirebulia zedapirze wyalSemcveli 

horizontis gamosvlasTan, ris gamoc sveldeba ferdobi, rac 

iwvevs ZiriTad qanebze eluviur-deluviuri masebis 

dasrialebas.  
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 miwis masis wonasworobis pirvelad darRvevas, 

Cveulebriv, raime efeqturi Zala iwvevs, romelic arRvevs 

bunebriv wonasworobas – gruntebis SekavSirebas. Sedegad 

warmoiqmneba pirveli moZraoba (pirveladi mewyeri), Semdgomi 

moZraobebi ukve viTardeba, rogorc pirvelis Sedegi. 

dasawyisSi mewyeri moZraobs sakmaod swrafad, Semdgom misi 

moZraoba neldeba da bolos xdeba misi stabilizacia. magram 

xSirad amis Semdeg iwyeba axali mcire pulsirebadi 

moZraobebi (meoradi mewyeri), romelic Zalze saSiSia 

mSeneblobisaTvis, radgan iolad aqtiurdeba miwis masebis 

wonasworobis darRveviT, rac qvabulis amoRebas axlavs Tan.  

 mewyruli procesebi klasificirdeba rogorc sididiT, 

ise misi ganviTarebis siCqariT. 

 sididis mixedviT mas yofen mikro- da 

makrogadaadgilebebad. pirveli saxis moZraobebi pirvel 

xanebSi SeumCnevelia da ar gamoixateba reliefsa da 

SenobebSi napralebis gaCeniT. maTi SemCneva SeiZleba 

specialuri maRali mgrZnobiarobis xelsawyoebiT. meore 

saxis moZraobebi xasiaTdeba xarisxobrivi da raodenobrivi 

maxasiaTeblebiT (napralebis gaCena reliefsa da SenobebSi, 

konstruqciebis gadaxra da sxva).  

 ganviTarebis siCqaris mixedviT mewyruli movlenebi 

iyofa neli moqmedebis (bradigadaadgilebebi) da swrafi 

moqmedebis (taqigadaadgilebebi) moZraobebad. pirveli saxis 

moZraoba nelia da xSirad ar warmoadgens saSiSroebas. 

meore saxis moZraoba ki xasiaTdeba didi siCqariT da xSirad 

katastrofuli SedegebiT mTavrdeba.  

 mewyerTa moZraobis es klasifikacia saSualebas gvaZlevs 

diferencirebulad mivudgeT mewyerze geodeziuri 

dakvirvebebis sakiTxis gadawyvetas sizustis TvalsazrisiT, 
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anu SevirCioT geodinamikuri dakvirvebebis optimaluri 

meTodika. 

 mewyerze geodeziuri dakvirvebis mravali meTodi 

gamoiyeneba. isini saSualebas  gvaZleven miviRoT mewyruli 

Zvrebis rogorc fardobiTi, ise absoluturi sidideebi. am 

ukanasknelis dros sayrdeni punqtebi mewyruli procesebis 

gavlenis zonis gareT unda iqnes ganlagebuli.  

 geodeziuri niSnebi dayenebis adgilis mixedviT iyofa 

sayrden (uZrav) da mewyrul (moZrav) niSnebad.  

 mewyris gadaadgilebaze geodeziuri dakvirvebebi 

sruldeba Semdegi meTodebiT: 

1) RerZuli (erTganzomilebiani) meTodebi – romlebis 

dros wertilebis gadaadgileba ganisazRvreba 

damagrebuli gaswvrivobis mimarT; 

2) gegmuri (organzomilebiani) meTodebi – romlebsac 

gegmaze wertilTa proeqciebis gadaadgilebebis 

gansazRvrisaTvis iyeneben (𝑋 da 𝑌 RerZebis mimarT); 

3) sivrculi (samganzomilebiani) meTodebi – romlebsac 

iyeneben wertilebis sivrceSi ( 𝑋, 𝑌  da 𝐻 HRerZebis 

mimarT) sruli gadaadgilebebis gansazRvrisaTvis; 

4) sasimaRlo meTodebi – romlebic wertilebis mxolod 

vertikaluri gadaadgilebebis gansazRvrisaTvis 

gamoiyeneba (𝐻HRerZis mimarT). 

 RerZuli meTodebi gamoiyeneba maSin, roca sakmaod 

zustadaa cnobili wertilebis gadaadgilebis mimarTuleba. 

 RerZul meTodebs miekuTvneba: 

- mewyris moZraobis gaswvriv wertilebs Soris 

manZilebis gazomva; 

- mewyris moZraobis mimarT marTobulad damagrebuli 

gaswvrivobis xazidan wertilebis gadaadgilebis 

gazomvebi; 
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- mimarTulebebis xerxi, romelic gulisxmobs 

mewyruli wertilebis gadaadgilebebis gansazRvras 

sayrdeni wertilebis mimarT im mimarTulebebis 

cvlilebiT, romelic gadis sayrdeni wertilidan 

mewyrul wertilebze. 

 gegmuri meTodebi ufro srulyofili meTodebia, radgan 

isini damokidebuli ar aris Zvris mimarTulebis winaswar 

codnaze. sasimaRlo meTodebTan erTad isini mewyris 

gadaadgilebis ufro srul suraTs iZleva.  

 gegmur meTodebs miekuTvneba: 

- pirdapiri da Sebrunebuli kuTxuri gadakveTebi; 

- xazovani gadakveTebi; 

- polaruli koordinatebis xerxi. 

 sivrculi meTodebi wina meTodebTan SedarebiT ufro 

universaluria, radganac ganisazRvreba wertilebis 

sivrculi mdebareoba  𝑋, 𝑌, 𝐻 . 

 sivrcul meTodebs miekuTvneba: 

- sivrculi gadakveTa horizontaluri da 

vertikaluri kuTxeebis gazomviT; 

- zedapiruli stereofotogrammetriuli gadaReba, 

romelSic igulisxmeba mewyris raionis perioduli 

fotografireba da miRebuli fotosuraTebis 

analizi. 

 sasimaRlo meTodebi gulisxmobs geometriuli da 

trigonometriuli nivelobis gamoyenebas da aRmatebebis 

gansazRvras sayrden da mewyrul niSnebs Soris.  

 Tu mewyeri erTi mimarTulebiT moZraobs, maSin RerZul 

meTods iyeneben. ZiriTadi mimarTulebis marTobulad 

ganalageben dasakvirvebel gaswvrivobas, romlis sayrden 

punqtebs Casvamen myar adgilebSi – I da II punqtebi 

(nax.7.5.1). am punqtebidan gaswvrivobis xerxiT axdenen ganivi 
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gadaadgilebebis gazomvebs 1,2,3,... wertilebisaTvis. Tu es 

wertilebi gaswvrivobis mimarTulebiTac gadaadgileba, maSin 

am gadaadgilebas zomaven xazobrivad ( 𝑙1, 𝑙2, … ), xolo 

simaRleSi gadaadgilebas – nivelobiT.  

 
nax. 7.5.1 

 mewyerze dakvirvebebisaTvis efeqturia eleqtronuli 

taqeometrebi da Tanamedrove kuTxmzomi xelsawyoebi, xolo 

did teritoriaze ganviTarebuli mewyrul movlenaze 

dasakvirveblad – aerofotogrammetriuli gadaReba. 

 mewyerze dakvirvebis sruli cikli mewyris aqtiurobis 

mixedviT, sruldeba 1-2-jer weliwadSi. srul dakvirvebebs 

Soris iyeneben saSualedo dakvirvebebs (vizualuri da 

naxevrad instrumentuli), romelic gvexmareba mewyruli 

procesebis reJimis dadgenaSi. 

 aucilebelia agreTve, sayrdeni punqtebis mdgradobaze 

sakontrolo dakvirvebebi  mewyruli procesis mTeli 

aqtiurobis periodSi. 

 dakvirvebebis Sedegad gamoiTvleba horizontaluri da 

vertikaluri gadaadgilebebis sidideebi, mimarTuleba da 

siCqare. tardeba CamoTvlili maxasiaTeblebis sizusteebis 

Sefaseba. ZiriTadi masala am dros topografiuli gegmebia 

maTze datanili sayrdeni da mewyruli niSnebiT da uwyisebi 

wertilebis koordinatebiT da niSnulebiT. 
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 ganazomTa Sedegebi SeiZleba Seicavdes sistematur 

Secdomebs, romelTa mTavari mizezi wertilTa mdebareobis 

gansazRvris araerTdroulobasTan iqneba dakavSirebuli. am 

Secdomebisagan ganTavisuflebisaTvis yvela ganazomi 

dayvanil unda iqnes drois erT momentze. amas drois 

mixedviT koreqtireba ewodeba da grafikulad sruldeba.  

 Tu gazomvis erTi saxe ufro zustia, vidre meore 

(magaliTad, niveloba ufro zustia, vidre gegmuri 

gazomvebi), maSin aageben grafiks horizontalur da 

vertikalur gadaadgilebebs Soris damokidebulebisaTvis 

(romelsac Zvrebis veqtoris daxris mrudi ewodeba) da 

SegveZleba avagoT gamoTvlili horizontaluri Zvrebis 

mrudi, rogorc tolzusti, gamosavali vertikaluri Zvrebis 

mrudTan. am operacias mdebareobis mixedviT koreqtireba 

ewodeba. 

 mewyerze geodeziuri dakvirvebebi, agreTve geologiuri 

da hidrogeologiuri dakvirvebebi erTdroulad unda 

gaanalizdes, rac saSualebas mogvcems ganvsazRvroT 

wertilTa gadaadgilebis obieqturi mizezebi da SevimuSaoT 

mewyrebTan brZolis RonisZiebebi.                      
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