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  uak  

 

 

 
wignSi ganxilulia satransporto sainJinro nagebobaTa, 

samoqalaqo da samrewvelo obieqtebis, xidebis, gvirabebis, 

hidroteqnikuri, preciziuli da sxva tipis nagebobaTa 

mSeneblobisas Casatarebeli sainJinro-geodeziuri samuSaoebi – 

mimokvlevisa, geodeziur samuSaoTa daproeqtebisa, dakvalvisa, 

mSeneblobisa da eqspluataciis stadiebSi. 

detaluradaa ganxiluli sainJinro-geodeziuri samuSaoebi, 

romlebic unda Sesruldes sagzao mSeneblobis, xidebisa da 

gvirabebis geodeziuri uzrunvelyofis, Semxvedri gvirabebis 

gayvanisa da miwisqveSa geodeziuri safuZvlis orientirebis 

xerxebis gamoyenebisas, agreTve preciziul nagebobaTa mSeneblobis 

dros da sxva. 

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 

 

winamdebare saxelmZRvanelo 2011 wels gamocemuli 

gamoyenebiTi geodeziis I nawilis gagrZelebaa da moicavs 

sainJinro nagebobaTa mSeneblobisas geodeziuri 

uzrunvelyofis meTodebs, maTi mimokvlevis, daproeqtebis, 

dakvalvis, mSeneblobisas kontrolisa da deformaciebze 

dakvirvebebis dros. 

saxelmZRvanelos programa SesabamisobaSia silabusebTan. 

kursis programis Sesabamisad, saxelmZRvanelos meore 

nawilSi gadmocemulia sainJinro-geodeziuri samuSaoebis 

ZiriTadi Teoriuli da praqtikuli sakiTxebi sainJinro 

obieqtebis mimokvlevis, mSeneblobisa da eqspluataciis 

dros. kerZod, saxelmZRvaneloSi Tavebis mixedviT 

ganxilulia: sainJinro-geodeziuri samuSaoebi saavtomobilo 

da sarkinigzo gzebis, xidebis, magistraluri milsadenebis, 

eleqtrogadamcemi xazebis, aeroportebis, samrewvelo da 

samoqalaqo nagebobebis, hidroteqnikuri obieqtebis, 

gvirabebisa da preciziul nagebobaTa mSeneblobisas. 

didi adgili eTmoba xidebis, hidroteqnikuri 

nagebobebisa da satransporto gvirabebis daproeqtebis, 

dakvalvis, gegmuri da sasimaRlo sayrdeni geodeziuri 

qselebis Seqmnis, mSeneblobis dros kontrolisa da 

eqspluataciaSi myof nagebobaTa deformaciebze dakvirvebis 

xerxebsa da meTodebs.  
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Tavi 1. geodeziuri samuSaoebi 

saavtomobilo gzebis  

mSeneblobisas 

1.1. saavtomobilo gzebis klasifikacia  

da zogadi cnobebi 

 satransporto sainJinro nagebobebi aris xalxis 

gadamyvani da tvirTisa da energiis erTi punqtidan meoreSi 

gadamtani obieqtebi – saavtomobilo gzebi, rkinigzebi, 

xidebi, sahaero da sakabelo xazebi, milsadenebi, iseTi 

specialuri transporti, rogoricaa – sabagiro gzebi, 

sahaero da magnitur baliSebze moZravi Semadgenlobebi da 

sxva.  

 CamoTvlilTa Soris saavtomobilo gza aris sxvadasxva 

daniSnulebisa da konstruqciuli Taviseburebebis mqone 

nagebobaTa kompleqsi, romelic uzrunvelyofs 

gaangariSebuli siCqareebiTa da datvirTvebiT satransporto 

saSualebaTa usafrTxo moZraobas. 

 samSeneblo normebis da wesebis Sesabamisad, 

saavtomobilo gzebi iyofa: 
- saerTo sargeblobis; 

- samrewvelo sawarmoebTan misasvleli; 

- Sigasameurneo daniSnulebis da 

- droebiTi sargeblobis gzebi. 

 daniSnulebisa da moZraobis siCqaris da intensiurobis 

mixedviT miRebulia saavtomobilo gzebis dayofa Semdeg 

kategoriebad: 

- I da II kategoriis gzebi saxelmwifo mniSvnelobis 

magistralebia moZraobis intensiurobiT – 

 avtomobili dReRameSi,  km/s 

siCqariT; 
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- III kategoriis gzebi – saraiono mniSvnelobis 

magistralebia  avtomobili dReRameSi 

intensivobiT da  km/s siCqariT; 

- IV da V kategoriis gzebi – adgilobrivi 

mniSvnelobis gzebia moZraobis mcire intensivobiT 

da  km/s siCqariT. 

amasTan, saavtomobilo gzis yvela geometriuli 

parametri – miwis vakisis sigane, amozneqili da Sezneqili 

vertikaluri da horizontaluri mrudebis radiusebi, grZivi 

profilis zRvruli qanobi da a. S. mWidrodaa 

dakavSirebuli saavtomobilo gzebis kategoriebTan. ase, 

magaliTad, udidesi grZivi qanobi kategoriebis mixedviT 

icvleba -dan (I kategoriis gzebi) -mde (V 

kategoriis gzebi), horizontaluri mrudis umciresi 

radiusi icvleba 1000 m-dan (I kateg.) 125 m-mde (V kateg.). 

saavtomobilo gzebs gamosaxaven sam proeqciaSi: gegmaze, 

grZiv da ganiv profilebze. saavtomobilo gzis RerZs, 

romelic zogadad sivrculi mrudia, uwodeben trasas. 

trasis proeqciis grafikul gamosaxulebas horizontalur 

sibrtyeze – trasis gegmas uwodeben, xolo vertikalur 

sibrtyeze – trasis profils. 

saavtomobilo gzebi profilSi Sedgeba swori xazebis 

da wriuli mrudebisgan, xolo gegmaSi – swori xazebisgan, 

wriuli da klotoidis tipis gadasasvleli mrudebisgan. 

Tanamedrove sagzao magistralebi maTi didi siCqareebiT 

moiTxoven geometriuli parametrebis guldasmiT dacvas 

mSeneblobisa da eqspluataciis dros. es ki miuTiTebs 

magistralis gaswvriv mudmivi geodeziuri safuZvlis 

punqtebis arsebobis aucileblobaze saWiro sizustiT da 

simWidroviT. gegmaSi magistralis gaswvriv svlebis 
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zRvrulma Secdomebma ar unda gadaaWarbos 1/5000, 

simaRleSi Seukvrelobam ki -  mm. 

 

 

 

1.2. sagzao mimokvlevis teqnologiuri sqema 

 

 saavtomobilo gzebis mimokvleva moicavs Semdeg 

stadiebs: 

I. sarekognoscirebo (sadazvervo) mimokvleva proeqtis 

teqnikur-ekonomikuri dasabuTebisTvis (ted). igi moicavs 

1. sagzao-ekonomikur mimokvlevas: raionis sawarmoo 

Zalebis Seswavla; trasis yvelaze ekonomiuri 

variantis SerCeva; gzis sanimuSo maxasiaTeblebis 

angariSi (kategoria, moZraobis zolebis ricxvi, 

siCqare); garemos dacvis pirobebis Seswavla. 

2. gzis ZiriTadi mimarTulebis SerCevas: kameraluri 

trasireba  masStabis topografiul 

rukebze; arsebuli aerofotoagegmvis masalebis 

safuZvelze rTuli ubnebis fotogegmebis Sedgena; 

geologiuri agegmvis masalebis Seswavla; rTuli 

ubnebis mimoxilviTi aerofotoagegmva 

 masStabiT; rTuli ubnebis savele 

gamokvleva; variantebis Sedareba, samuSaos 

moculobisa da Rirebulebis angariSi, ZiriTadi 

mimarTulebis SerCeva; gzis daproeqtebaze teqnikuri 

davalebis Sedgena. 

II. detaluri saproeqto mimokvleva gzis da masze 

arsebuli yvela nagebobis teqnikuri proeqtis 

damuSavebisaTvis (tp). igi moicavs 
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1. gzis optimaluri variantis SerCevas: variantebis 

gaswvriv zolebis aerofotoagegmva 

 masStabiT; trasis zolze 

gegmuri da sasimaRlo safuZvlis ageba; sainJinro-

geologiuri agegmva; analizuri fototriangulaciis 

ganviTareba; sainJinro-geologiuri fotorukebis 

Sedgena; variantebis proeqtireba da kameraluri 

trasireba; samuSaos moculobis angariSi; variantebis 

teqnikur-ekonomikuri Sedareba; optimaluri trasis 

SerCeva. 

2. trasis savele gamokvlevasa da SeTanxmebas: 

optimaluri trasis naturaSi gamotana da misi 

savele gamokvleva; moednebis, gadasasvlelebis, 

sadgurebis da rTuli ubnebis msxvilmasStabiani 

stereotopografiuli da topografiuli agegmva; 

hidrometruli samuSaoebi saxide gadasasvlelebze; 

xelovnuri nagebobebis angariSisTvis cnobebis 

Sekreba; trasis SeTanxmeba miwis mepatronesTan da 

dainteresebul organizaciebTan. 

III. agebiswina mimokvleva muSa naxazebis Sesadgenad (mp). 

igi moicavs 

1. trasis detalur dakvalvas adgilze: savele 

trasireba piketaJis dakvalviT da nivelobiT; saxide 

gadasasvlelebis da rTuli adgilebis damatebiTi 

agegmva  masStabiT,  kveTis 

simaRliT; trasis mTavari wertilebis damagreba. 

2. trasis gaswvriv mudmivi geodeziuri safuZvlis 

agebas: trasidan 30-50 m manZilze svlis 

rekognoscireba da punqtebis Camagreba 400-500 m-ze; 

gazrdili sizustis Teodolitur-sanivelo svlis 

Sesruleba. 
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3. dazverviT samuSaoebs: sainJinro-geologiuri 

dazverva; hidrometruli gamokvleva; samSeneblo 

masalebis karierebis detaluri dazverva da agegmva. 

4. masalebis kameralur damuSavebas da gegmebisa da 

profilebis Sedgenas. rac Seexeba geodeziur 

samuSaoebs – maTi teqnologia dawvrilebiTaa 

gaSuqebuli saxelmZRvanelos pirvel nawilSi 

(trasirebiTi samuSaoebis TavSi). 

 

 

 

1.3. gzis zedapiris vakisis dakvalva 

 

geodeziuri agegmvis an cifruli modelis gamoyenebiT 

miRebul adgilmdebareobis reliefis safuZvelze, inJiner-

damproeqtebeli adgens sagzao trasis elementebis 

Tanmimdevrobas, romlebmac SeZlebisdagvarad unda 

daakmayofilon Semdegi pirobebi: 

- calkeul punqtebs Soris gzis sigrZe unda iyos 

minimaluri; 

- miwis samuSaoebis moculoba, mSeneblobis 

Rirebuleba da saeqsplutacio xarjebi unda iyos 

minimaluri; 

- trasis elementebi unda pasuxobdes im 

satransporto saSualebaTa moZraobis specifikas, 

romelTaTvisac gankuTvnilia gza; 

- gzis vakisi mZRolis mier unda aRiqmebodes 

fsiqologiurad damajereblad; 

- gza harmoniulad unda ewerebodes garemomcvel 

garemoSi. 
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gzis zedapiris vakisis dakvalvisaTvis samuSaoebis 

dawyebis win axdenen trasis aRdgenas, romelSic 

igulisxmeba: 

1) piketaJis instrumentuli aRdgena swori xazebis 

sigrZeebis da moxvevis kuTxeebis sakontrolo 

gazomvebiT da mrudebis detaluri dakvalviT; 

2) piketebze sakontrolo niveloba; 

3) xelovnur nagebobaTa RerZebis Semowmeba; 

4) trasisa da xelovnur nagebobaTa RerZebis 

damagreba. 

trasis aRdgenis dros sargebloben samuSao proeqtis 

dokumentebiT: trasis gegmiT da profiliT; sworebis da 

mrudebis uwyisiT; trasis damagrebis sqemiT. 

trasis aRdgenas iwyeben adgilze moxvevis kuTxis 

wveroebis moZebniT. Semdgom asruleben xazebis sakontrolo 

gazomvebs piketaJis erTdrouli dakvalviT. 

trasis mosaxvevebSi detalurad dakvalaven gadasasvlel 

da wriul mrudebs, amasTan , dakvalvas axdenen 

yovel m-Si, xolo  – yovel m-Si. 

piketaJis aRdgenis da mrudebis detaluri dakvalvis 

Semdeg trasas daamagreben. damagrebis niSnebs ayeneben miwis 

samuSaoebis gavlenis gareT, mSeneblobis damTavrebamde maT 

SesanarCuneblad.  

trasis damagrebasTan erTad, samSeneblo samuSaoebis 

momsaxurebis gasaumjobeseblad, muSa reperebis qsels 

axSireben im varaudiT, rom yovel 4-5 piketze modiodes 

erTi reperi. reperebad ZiriTadad, iyeneben adgilobriv 

sagnebs, myarebs simaRleSi. 

trasis sakontrolo nivelobaSi CarTaven yvela sapiketo 

da plius wertilebs, agreTve mudmivi da droebiTi 

reperebis qsels. miwis samuSaoebis moculobis 
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dazustebisaTvis iseT adgilebSi, sadac qanobi aWarbebs 

, dakvalaven da aniveleben damatebiT ganiv 

profilebs. 

trasis aRdgenisas SeiZleba moxdes misi koreqtireba 

miwis samuSaobis Semcirebis da trasis mdebareobis 

gaumjobesebis mizniT. 

trasis aRdgenis samuSaoebis sizuste ar unda iyos 

naklebi detaluri mimokvlevis stadiaze samuSaoebis 

sizusteze. 

trasis aRdgenis da damagrebis Semdeg unda dakvalul 

iqnas gzis zedapiris vakisi. avtosagzao vakisi Sedgeba 

savali nawilisgan, gzispirisgan, ferdosgan da kiuvetisgan 

(nax. 1.3.1)  

 
nax. 1.3.1 

savali nawilis sigane SeiZleba iyos m gzis 

kategoriis mixedviT. savali nawilis gasamagreblad mis 

orive mxares awyoben m siganis gzispirebs. 

gzispirebs emxroba ferdobebi. xazs, romelic gzispirs 

hyofs ferdobisgan, ewodeba kide. grZiv profilze 

saproeqto simaRleebi moicema kideebze. 

gzis savali nawili – xelovnuri safaria asfaltisgan, 

betonisgan, qvafenilisgan an sxva masalisgan. safaris 



11 
 

mosawyobad gzis vakisSi iReben miwis varcls (gzis 

kalapoti). wylis swrafi mocilebisTvis gzis vakiss aqvs 

ganivi qanobi Sua nawilidan kideebisken. am qanobis sidides 

niSnaven gzis safarisgan damokidebiT. cementbetonis da 

asfaltbetonis dros ganiv qanobs niSnaven , 

RorRis da xreSis safaris dros – , xolo 

qvafenilis dros – . gzispirebs ganivi qanobi 

-iT meti aqvT, vidre savali nawilis ganivi qanobia. 

varclis fskersac aqvs ganivi qanobi igive sididis, rac 

saval nawils. 

gzis orive mxares iReben wylis mosacileblad 

Txrilebs, e.w. kiuvetebs. kiuvetis fskeris grZivi qanobi 

tolia gzis kidis qanobis, magram ara umcires . 

kiuvetis zeda nawilis sigane (nax. 1.3.2) tolia 

 
sadac,  aris kiuvetis siRrme, fskeris sigane, 

ferdobis daxrilobis koeficienti ( , sadac 

ferdobis daxris kuTxea). tipiuri profilebisTvis 

m, m, , e.i. 

m. kiuvetis siRrmis 

gazrdiT swrafad izrdeba 

zedapiris sigane. 

ganivi profilebis 

dakvalva gulisxmobs 

adgilze gegmaSi da 

simaRleSi gzis vakisis 

ganivi profilis yvela damaxasiaTebeli wertilis daniSvnas: 

gzis RerZis, kidis, gzispiris, kiuvetis, miwayrilis an 

miwaWrilis Ziris da sxv. 
nax. 1.3.2
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trasis swor ubnebze ganiv profils akeTeben yovel 

m da grZivi profilis yvela gadaRunvaze. mrud 

ubnebze ganiv profilebs ganalageben mrudis mxebis 

marTobulad centris mimarTulebiT. centrisken 

mimarTulebas adgenen moxvevis kuTxis biseqtrisis mixedviT. 

gegmur dakvalvasTan erTad naturaSi gadaaqvT saproeqto 

simaRleebi. muSa niSnulebi (nayaris an Wrilis) tolia gzis 

RerZis niSnulebsa da gzispiris niSnulebs Soris sxvaobis. 

Tu saproeqto simaRle metia adgilis simaRleze, maSin gza 

gaivlis miwayrilSi, winaaRmdeg SemTxvevaSi – miwaWrilSi. 

ganivi profilis dakvalva miwayrilSi. swor adgilze 

dakvalvis dros (nax. 1.3.3) adgilze amagreben: gzis RerZis 

 wertils, gzis kideebis  da  wertilebs da nayaris 

Ziris  da  wertilebs. 

 
nax. 1.3.3 

Tu adgilis ganivi qanobi -ze meti ar aris, maSin 

SeiZleba miviRoT  da , 

sadac  aris gzis vakisis saproeqto sigane, nayaris 

simaRle,  ferdobis daqaneba (qanobi). 

adgilmdebareobis mniSvnelovani ganivi daqanebisas 

nayarSi gzis dakvalva ramdenadme rTuldeba. (1.3.4) naxazidan 

Cans, rom adgilis daqanebis gamo manZili gzis RerZis  

wertilidan nayaris  da  wertilebamde sxvadasxva iqneba. 
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nax. 1.3.4 

 da  wertilebis mdebareobas advilad vipoviT, Tu 

gadavzomavT daxril zedapirze  da  manZilebs. 

Tu nayaris daxris kuTxes aRvniSnavT , xolo adgilis 

daxris kuTxes –  ( ), maSin  

-dan gveqneba 

 
igive naxazidan 

 
(1.3.2)-is (1.3.1)-Si CasmiT, miviRebT 

 
analogiurad  manZili ganisazRvreba -dan 

 
amrigad, gadavzomavT ra RerZuli  wertilidan  da 

 manZilebs ferdobis gaswvriv zeviT da qveviT, vipoviT 

adgilze nayaris Ziris wertilebs. 

gzis kidis  da  wertilebis proeqciebi rom 

vipovoT  wertilidan unda gadavzomoT manZilebi 
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zogjer ufro mosaxerxebelia  da  manZilebi 

gamovTvaloT ara  da  kuTxeebiT, aramed adgilis da 

ferdos qanobebiT –  da . amisaTvis (1.3.3) da (1.3.4) 

formulebSi sinusebi SevcvaloT tangensebiT 

 
radganac  da , amitom gveqneba  

 
Tu adgilis qanobi naklebia ,  da  

SeiZleba gamovTvaloT gamartivebuli formulebiT 

 
zemoT aRwerilis garda, ganivi profilebi SeiZleba 

daikvalos miaxloebiTi xerxiT – lartyis, Tarazos da 

ferdobis Sablonis gamoyenebiT. 

ganivi profilis dakvalva miwaWrilSi. am SemTxvevaSi 

miwis zedapirze afiqsireben trasis RerZis  wertils 

(nax. 1.3.5),  da  gzis vakisis wertilebs da kidis  da 

 wertilebs, e.i. miviRebT  trapecias. Semdeg 

dakvalaven kiuvetebs, varcls da gzispirebs. 
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nax. 1.3.5 

vake adgilas  da  wertilebs pouloben Semdegi 

manZilebis gadazomviT  

 
Semdeg am wertilebidan gadavzomavT  qvedebulebs 

orive mxares da vipoviT miwaWrilis kideebs –  da   

(nax. 1.3.5). 

daxrili adgilmdebareobis dros manZili RerZidan 

miwaWrilis sazRvramde ferdobis daqanebiT naklebi iqneba, 

vidre aRmarTisken (nax. 1.3.6). daxrili manZilebi RerZidan 

miwaWrilis kidemde SeiZleba viangariSoT formulebiT 

 
nax.1.3.6 

ferdobis daqanebis mxares 

 
ferdobis aRmarTis mxares 
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sadac,  aris adgilis daxris kuTxe, gzis ferdos 

daxris kuTxe, miwaWrilis siRrme. 

rogorc nayaris dros, aqac (1.3.9) da (1.3.10) 

formulebi SeiZleba warmovadginoT Semdegi saxiT 

 
(1.3.11) formulebi miaxloebiT SeiZleba Semdegi saxiTac 

warmovadginoT 

 
sadac,  aris adgilis qanobi,  ki – gzis ferdos 

qanobi. saproeqto niSnulebi miwis vakisze gadaaqvT sm-is 

sizustiT. 

miwis vakisis samuSaoebis damTavrebis Semdeg axdenen 

SesrulebiT agegmvas. instrumentiT aRadgenen gzis RerZs da 

yovel piketze amowmeben varclis, gzispirebis, kiuvetebis 

siganeebs, agreTve ferdos qanobs da asruleben sakontrolo 

nivelobas. gadaxrebma ar unda gadaaWarbos: gzis kidis 

niSnulebSi – sm-s, varclis siganeSi – sm-s, varclis 

ganiv qanobSi – -s, kiuvetebis grZiv qanobebSi –  

-s. 

damTavrebul gzis vakisze asruleben avtosagzao 

safarvelis dagebisaTvis detalur dakvalvas. safarveli 

aigeba gamzadebul miwis varclSi. varclis Ziri safarvelis 

bunebrivi safuZvelia. gzis safarveli Sedgeba xelovnuri 
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safuZvlisagan – qviSis an RorRisagan, gamtari Srisgan 

betonis an qvis saxiT da cveTadi zeda Srisgan – asfaltis 

saxiT. safarvelis saerTo sisqe sm-s Seadgens. 

instrumentiT daniSnaven gzis RerZis wertilebs gegmasa da 

simaRleSi. sizuste gegmaSi – mm, simaRleSi – mm.  

 

 

1.4. viraJebi saavtomobilo gzebze 

 

viraJi franguli warmoSobis sityvaa da niSnavs 

mobrunebas, moxvevas. saavtomobilo gzebze viraJebs awyoben 

im mrudebze, romelTa radiusi naklebia m-ze pirveli 

kategoriis gzebisTvis, xolo danarCeni gzebisTvis – roca 

radiusi naklebia m-ze. viraJis dros gzis vakisebs 

aZleven calmxrivi daqanebis ganiv profils daxriT mrudis 

centrisken.  

calmxrivi daqanebis profili SenarCundeba mTeli 

wriuli mrudis sigrZeze. viraJis Seqmna da gauqmeba, anu 

ormxrivi daqanebis gzis vakisidan gadasvla calmxrivi 

daqanebis gzis vakisze da piriqiT – calmxrividan 

ormxrivze, sruldeba gadasasvleli mrudebis ubanze, 

romelnic mdebareoben wriuli mrudis orive mxares.  

viraJis saerTo sqema warmodgenilia nax. 1.4.1-ze. 
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nax. 1.4.1 

viraJis ZiriTadi elementebia: 

1) viraJis qanobi, anu gzis vakisis calmxrivi ganivi 

daqanebis sidide; 

2) viraJis Seqmnis (da gauqmebis) sigrZe; 
3) TviT viraJis sigrZe; 
4) gzis savali nawilis gafarToebis sidide. 

viraJis ganivi qanobi mrudis radiuszea damokidebuli. 

m radiusis dros viraJis qanobs niSnaven gzis 

savali nawilis ganivi qanobis tols ormxrivi daqanebis 

dros. m-ze naklebi radiusis dros viraJis qanobs 

aproeqteben savali nawilis ganiv qanobze mets. viraJis 

maqsimaluri qanobia . 

viraJis Seqmna xdeba TandaTanobiT da igi warmoadgens 

mdovre gadasvlas ormxrivi daqanebis profilidan calmxrivi 

daqanebis profilze. amasTan mTavar cvlilebas ganicdis 

gzis vakisis gare nawili. 

Tu viraJis qanobi gzis savali nawilis ganivi qanobis 

tolia, maSin ormxrivi daqanebis profilidan calmxrivze 

gadasvla xdeba gzis vakisis RerZidan garegani naxevris 

trialiT RerZis garSemo. Sinagani naxevari am dros rCeba 

ucvlelad. Tu viraJis qanobi aWarbebs normaluri profilis 
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qanobs, am dros viraJis Seqmna xdeba mTeli gzis vakisis 

TandaTanobiTi brunviT Siga gzis kidis xazis garSemo, 

romlis saprofilo niSnulebi ar icvleba. m-ze naklebi 

radiusis dros viraJebze axdenen gzis savali nawilis 

gafarToebas Semdegi sidideebiT: 

, radiusi, m: 700-500; 500-450; 400-250; 200-150; 125-90. 

gafarToeba, m:   0,40;    0,50;     0,60;    0,75;    1,00. 

rogorc wesi, saval nawils afarToeben gzispiris Siga 

zolis Semcirebis xarjze. 

viraJis dakvalvas asruleben gzis vakisis ganivi 

profilebis agebiT yovel m-Si. viraJis Seqmnis 

dawyebamde gzispirebs aZleven savali nawilis tol ganiv 

qanobs, e.i. orive gzis kides m manZilze aamaRleben  

sidideze (nax. 1.4.2a) 

 
sadac,  aris gzispiris sigane,  gzispiris ganivi 

qanobi;  gzis savali nawilis ganivi qanobi ormxrivi 

daqanebis profilSi. ganiv profils am dros aqvs  saxe   

(nax. 1.4.2a). 
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nax. 1.4.2 

viraJis Seqmnis bolos (pirveli gadasasvleli mrudis 

bolo da wriuli mrudis dasawyisi), gzis vakiss eqneba 

calmxrivi daqanebis profili –  (nax. 1.4.2b). amasTan, 

Tu gzis vakisis brunva Siga gzis kidis garSemo sruldeba, 

maSin ganivi profilis damaxasiaTebeli wertilebis aRmateba 

sawyisi kveTis mimarT, gzis grZivi qanobis mxedvelobaSi 

miuReblad, iqneba: 

RerZuli wertilisaTvis 

 
gzis vakisis savali nawilis garegani kidesTvis 

 
gzis vakisis garegani kidesTvis 

 
gzis vakisis Siga kidesTvis 

 
sadac,  aris savali nawilis gafarToeba,  viraJis 

ganivi qanobi. 

Sualedi ganivi profilebis aRmatebebs pouloben zemoT 

motanili formulebis daxmarebiT interpolobiT. 

 

 

1.5. serpantini saavtomobilo gzaze da misi 

dakvalva 

 

serpantinis ZiriTadi elementebi. cicabo ferdobze gzis 

trasirebisas saWiro xdeba gzis gayvana zigzagebiT moxvevis 

didi kuTxeebiT, an rac igivea, Siga maxvili kuTxeebiT. am 

dros gzebis SeuRleba xSir SemTxvevebSi xorcieldeba 

serpantinebiT (nax. 1.5.1). serpantinebs xSirad aproeqteben 
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agreTve xeobis, mTaze gadasasvlelis da sxv. winaRobaTa 

Semosavlelad. 

 
nax. 1.5.1 

 

serpantinis ZiriTadi elementebia: 

1)  ZiriTadi wriuli mrudi  radiusiT;  
2) ori damxmare mrudi  da   da  

radiusebiT; 
3) ori swori monakveTi an gadasasvleli mrudi 

 da . 
Tu  da , maSin serpantini iqneba 

simetriuli (nax. 1.5.1). serpantinebs ageben III-V kategoriis 

gzebze. transportis km/s siCqariT moZraobisas 

ZiriTadi mrudis umciresi radiusi dasaSvebia m, 

gadasasvleli mrudis sigrZe – m. viraJis ganivi 

qanobi , savali nawilis gafarToeba m, udidesi 

grZivi qanobi , xolo damxmare mrudis radiusi – 

m.  

simetriuli serpantinis angariSis dros mocemulia 

ZiriTadi mrudis  radiusi, damxmare mrudis  radiusi da 
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gadasasvleli mrudis, an swori monakveTis,  sigrZe. svlis 

 kuTxe (nax. 1.5.1) izomeba adgilze. danarCeni elementebi: 

 damxmare mrudis moxvevis kuTxe, damxmare mrudis 

moxvevis wverodan ZiriTadi mrudis centramde manZili, 

-Si an -Si kuTxe da  mTavari mrudis 

centraluri kuTxe, serpantinis dakvalvisaTvis arian saWiro 

da gamoiTvlebian. 

damxmare mrudis moxvevis  kuTxes vipoviT marTkuTxa 

samkuTxedidan an  

 
radganac,  , sadac , amitom 

gveqneba 

 
Tu -s gamovsaxavT naxevarkuTxis tangensiT 

, miviRebT kvadratul gantolebas -s 

mimarT 

 
saidanac 

 
 da  daxmarebiT cxrilidan an cnobili formulebiT 

vipoviT mrudebis elementebs – - tangenss, 

biseqtrisas da mrudis sigrZes. -dan vipoviT 

 
kontrolisTvis gvaqvs (igive samkuTxedidan) 
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serpantinis centrSi kuTxe, romelic gansazRvravs 

mimarTulebas ZiriTadi mrudis sawyis da bolo wertilebSi, 

toli iqneba 

 
ZiriTadi mrudis centraluri kuTxe toli iqneba  

 
xolo ZiriTadi mrudis sigrZe tolia 

 
serpantinis dakvalva. serpantinis naturaSi dakvalvisas 

Teodolits ayeneben moxvevis kuTxis  wveroSi da  da 

 gaswvrivobaSi gadazomaven  manZilebs. adgilze miiReba 

 da  wertilebi – damxmare mrudebis wveroebi. igive 

mimarTulebebze  tangensebis gadazomviT miviRebT  da  

wertilebs – serpantinis sawyis da bolo wertilebs. 

Semdeg  da  gverdebidan gadazomaven  kuTxes, 

miRebul  da  mimarTulebebze gadazomaven mocemul  

radiuss, riTac adgilze vipoviT  da  wertilebs – 

ZiriTadi mrudis dasawyiss da bolos. ZiriTadi mrudis 

detalur dakvalvas axdenen yovel m-ze. amisaTvis  

kuTxes hyofen saTanado nawilebad da mimarTulebebze 

gadazomaven  radiusebs. 

kontrolisaTvis Teodolits ayeneben damxmare mrudis 

erTerT wveroSi, magaliTad,  wertilSi da zomaven 

adgilze  kuTxes, romelic gamoTvlilis toli unda iyos. 

naturaSi  kuTxis agebis sizuste umTavresad 

damokidebulia  da  sidideebis gadazomvis sizusteze 

adgilze. 
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radganac 

 
amitom cdomilebaTa Teoriis Tanaxmad 

 
Tu miviRebT, rom 

 
maSin 

 
an rac igivea 

 
mTian adgilebSi SeiZleba miiRoT  kuTxe 

 Cveulebriv  tolia, e.i.  da 

. 

amrigad, adgilze gazomili  kuTxe ar unda 

gansxvavdebodes gamoTvlilisgan -ze metad. 

gadavzomavT ra  mimarTulebaze -dan tangensis  

sidides, miviRebT  wertils – damxmare mrudis bolos.  

da  wertilebidan detalurad davkvalavT damxmare mruds 

yovel m-Si, Tu m da yovel m-Si, Tu m. 

serpantinis meore damxmare mruds davkvalavT analogiurad. 

serpantinis dasawyisis piketaJs vipoviT, Tu trasis 

moxvevis  wertilis piketaJs gamovaklebT . Tu am 

ukanasknelis piketaJs mivumatebT damxmare mrudis  

sigrZes, miviRebT damxmare mrudis bolos piketaJs. Semdeg 

umateben gadasasvleli mrudis an swori monakveTis  

sigrZes da miviRebT ZiriTadi mrudis dasawyisis piketaJs. 
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Tu am ukanasknels davumatebT ZiriTadi mrudis  sigrZes, 

miviRebT ZiriTadi mrudis bolos piketaJs da a.S. 

serpantinis yvelaze viwro adgilis sigane, rogorc nax. 

1.5.1-dan Cans, tolia 

 
 

 

 

1.6. saavtomobilo gzebis gadakveTebis  

dakvalva 

 

gadakveTa erT doneze. saavtomobilo gzebis erT doneze 

gadakveTisa da mimxrobis dros zomaven gzebis RerZebis 

gadakveTis kuTxes da auRleben erTmaneTTan 

adgilmdebareobis yvelaze moxerxebul pirobebSi. 

sasurvelia, RerZebis gadakveTis kuTxe axlos iyos -Tan. 

mimxrobis adgilze mTavari gza SeZlebisdagvarad unda iyos 

sworxazovani. SeuRlebis minimaluri radiusi Siga gzispiris 

mixedviT ar unda iyos m-ze naklebi. Tu mimxroba 

blagvi kuTxiT moxda, rekomendebulia radiusi gavzardoT 

orjer. gadamkveTi gzebis SeuRlebas asruleben napirebze 

erTnairi an sxvadasxva parametrebiani gadasasvleli 

mrudebiT da Sualedi wriuli mrudiT. SeiZleba agreTve 

gamoyenebul iqnas sami totisgan Sedgenili mrudi (nax. 1.6.1) 
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nax. 1.6.1 

sami nawilisgan Sedgenili mrudidan  saSualo  

mrudis minimalurad dasaSvebi radiusia , gverdiTi 

mrudebis   da  radiusebi -jer 

aRematebian -is radiuss.  Semavali da  gamomavali  

tangensebi ganisazRvrebian miRebuli  radiusebiTa da  

centraluri kuTxeebiT, agreTve  SeuRlebis kuTxiT. 

mrudebis detaluri dakvalva warmoebs yovel m-Si 

marTkuTxa koordinatebis xerxiT tangensebidan. 

mrudis Sua nawili daikvaleba ordinatebiT  

qordidan. 

saavtomobilo gzis da rkinigzis gadakveTisas erT 

doneze maxvili kuTxe gzebis RerZebs Soris ar unda iyos 

-ze naklebi. 

saavtomobilo gzebis misasvlelebi rkinigzis 

gadasasvlelTan m manZilze unda daproeqtdes ara umetes 

 grZivi qanobiT. 
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gadakveTa sxvadasxva doneze. I kategoriis gzebi sxva 

danarCeni kategoriis gzebTan, II kategoriis gzebi II da III 

kategoriis gzebTan, agreTve III kategoriis umniSvnelovanesi 

gzebi erTmaneTs Soris ikveTebian sxvadasxva doneze 

gzagamtaris mowyobiT da erTi gzis gadavliT meore gzaze. 

nax. 1.6.2-ze mocemulia aseTi gadakveTis sqema e.w. `samyuras 

foTlebis~ saxiT. mc – aRniSnavs marcxena moxvevas, mj – 

marjvena moxvevas.  

marcxena moxvevis Casasvlelebis radiusi ar unda iyos 

m-ze naklebi, marjvena moxvevisa – m-ze naklebi 

(I da II kategoriis gzebi) an 

m-ze naklebi (III 

kategoriis gzebi). erTgziani 

marcxena moxvevis 

Casasvlelebis savali 

nawilis sigane aris m, 

marjvena moxvevis – m, 

mrudebze damatebiTi 

gafarToebebis mowyobis 

gareSe.  

yvela erTgzian Casasvlelebze awyoben  

qanobis mqone viraJebs. gzebis grZivi qanobi gzagamtaris 

misasvlelebTan ar unda iyos  meti. vertikaluri 

amozneqili mrudebis umcires radiuss iReben I-II kategoriis 

gzebze – m marcxena moxvevis Casasvlelebze da m 

– marjvena moxvevisas. Sezneqili mrudebisaTvis Sesabamisad 

– 1200 da m. 

gzagamtarebis proeqtebis Sesadgenad adgilmdebareobas 

agegmaven 1:1000 an 1:2000 masStabiT reliefis kveTiT – 

m. 

 

nax. 1.6.2
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Tavi 2. geodeziuri samuSaoebi 

rkinigzebis mSeneblobis dros 

2.1. sarkinigzo mimokvleva 

 

sarkinigzo mimokvlevis teqnologiis saerTo sqema 

msgavsia saavtomobilo gzebis mimokvlevisa: sagzao-

ekonomikuri mimokvleva gzis proeqtis teqnikur-ekonomikuri 

dasabuTebisaTvis; detaluri saproeqto mimokvleva 

teqnikuri proeqtis dasamuSaveblad; agebiswina mimokvleva 

muSa daproeqtebisaTvis. TiToeuli am stadiis Semadgenel 

samuSaoTa moculoba da Tanamimdevroba dgindeba sauwyebo 

instruqciebiT. 

sarkinigzo gzebis mimokvlevisa da daproeqtebisaTvis 

aucilebelia Sesruldes: 

- sainJinro-geodeziuri samuSaoebi _ topografiuli 

Ggegmebis Sedgena, trasis geometriuli parametrebis dadgena 

(qanobebi, moxvevis kuTxeebi), sadgurebis adgilmdebareobis 

SerCeva, mdinareebTan gadakveTis adgilebis da gadakveTis 

kuTxis SerCeva da sxv.; 

-  hidrologiuri da hidroteqnikuri samuSaoebi – gzis 

gadamkveTi mdinareebis qcevis xasiaTis Sesaswavlad da 

gadakveTis adgilis SesarCevad; 

- sainJinro-geologiuri da hidrogeologiuri 

samuSaoebi – samTo qanebis Tvisebebis da maTi 

wyalSemcvelobis Sesaswavlad. 

satransporto nagebobaTa daproeqtebisaTvis 

instruqciebiT moTxovnili sizusteebis da daSvebebis 

sidideebidan gamomdinare, Semdegi masStabis gegmebi Sedgeba: 

1)  masStabis gegma trasis mimarTulebis da 

trasaze asageb nagebobaTa winaswari daproeqtebisaTvis; 
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2)  masStabis gegma mSeneblobis sainJinro 

momzadebis da gengegmis Sesadgenad; 

3)  masStabis gegma satransporto, 

hidroteqnikur da samrewvelo nagebobaTa teqnikuri 

proeqtebis Sesadgenad;  

4)  masStabis gegma muSa naxazebis Sesadgenad da 

calkeuli proeqtebis dasamuSaveblad; 

5)  masStabis gegma calkeuli kvanZebis muSa 

naxazebis Sesadgenad. 

sarkinigzo gzebs tvirTis gadazidvis da mgzavrTa 

gadayvanis intensivobis mixedviT hyofen sam kategoriad: 

I  kategoriis gzebi _ saxelmwifoebrivi mniSvnelobis 

km/sT siCqariT, milionobiT tvirTbrunviT da mgzavrTa 

didi nakadis gadayvaniT; 

II kategoriis gzebi _ saraionTaSoriso daniSnulebis 

km/sT siCqariT, SedarebiT naklebi tvirTbrunviT 

da mgzavrTa gadayvaniT; 

III kategoriis gzebi _ adgilobrivi daniSnulebis 

km/sT siCqariT, mcire tvirTbrunviT da mgzavrTa 

nakadis mcire intensivobiT. 

ZiriTadi moTxovnebi, romlebic waeyeneba rkinigzebs – 

esaa simdovre (naklebi daqaneba) da moZraobis usafrTxoeba 

dasaSvebi siCqaris dros. amis gamo rkinigzebze (iseve, 

rogorc saavtomobilo gzebze) mkacrad icaven maqsimalur 

saxelmZRvanelo qanobebs da moxvevis minimalur radiusebs. 

saxelmZRvanelo qanobebi  rkinigzebze kategoriebis 

mixedviT  ar aRemateba, xolo mrudebis 

rekomendebuli umciresi radiusebi – horizontaluri 

mrudebisa – m, vertikaluri mrudebisa – 

m. 
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mcire radiusis mrudebze zRvrulad dasaSveb qanobs 

amcireben. rkinigzebisaTvis Semcirebis sidide gamoisaxeba 

damokidebulebiT 

 
sadac,  aris trasis moxvevis kuTxe, grad., mrudis 

sigrZe, m-Si. radgan , amitom  

 
magaliTad, Tu , maqsimaluri dasaSvebi qanobi 

mrudze, romlis m, toli iqneba 

 
rkinigzebze sadgurebs da baqnebs swor adgilebze 

aSeneben, ukidures SemTxvevaSi ara umetes  daqanebisa. 

Tanamedrove sagzao magistralebi maTi didi siCqareebiT 

moiTxoven saproeqto geometriuli parametrebis mkacrad 

dacvas mSeneblobisa da eqspluataciis dros. aqedan 

gamomdinare, sarkinigzo magistralis gaswvriv aucilebelia 

gvqondes geodeziuri safuZvlis mudmivi punqtebi saTanado 

sizustiTa da sixSiriT. 

 gegmaSi, magistralebis gaswvriv svlebis zRvrulma 

Secdomebma ar unda gadaaWarbos , xolo simaRleSi 

Seukvrelobam – , sadac  –svlis sigrZea km-Si.  
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2.2. rkinigzis vakisis dakvalva 

 

rkinigzis vakisis ZiriTadi nawilia misi zeda nageboba _ 

relsebi SpalebiT, romlebic dawyobilia sabalasto Sreze 

(nax. 2.2.1) 

 
nax. 2.2.1 

wylis mosacileblad sabalasto Sris qveS mowyobilia 

wyalgadasaSvebi (wyalmosacilebeli) prizmis saxiT, 

romelic kiuvetebs uerTdeba.  

erTliandagian rkinigzebze, miwis vakisis siganes iReben 

m qviSis gruntze, an 6,5m Tixis Semcvel gruntze. 

orliandagian rkinigzebze siganes iReben m. gzis 

orive mxares awyoben wylis mosacileblad Txrilebs – 

kiuvetebs, romlis fskeris grZivi qanobi gzis kidis qanobis 

tolia, magram ara umcires . 

kiuvetis Ziris da zedapiris zomebi analogiuria 

saavtomobilo gzebisTvis mowyobili kiuvetis zomebisa.  

aseve, rkinigzebis ganivi profilebis dakvalvis principi 

rogorc swor adgilebSi, ise ferdobebze, analogiuria 
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saavtomobilo gzebis ganivi profilebis dakvalvisa igive 

pirobebisaTvis. 

damTavrebul miwis vakisze asruleben rkinigzis zeda 

safarvelis konstruqciis SeqmnisaTvis detalur dakvalvebs. 

rkinigzis safarveli Sedgeba balastis Srisgan, 

Spalebisa da relsebisgan. instrumentiT dainiSneba 

TiToeuli gzis RerZi. mosaxvevebSi axdenen gadasasvleli da 

wriuli mrudebis detalur dakvalvebs. mizanSewonilia 

mrudebze dakvalvebi CavataroT qordebis an gamkveTebis 

xerxiT, radgan isini ufro xelsayrelia nayariT da 

miwaWriliT Seviwroebul pirobebSi da amave dros ufro 

maRali sizustisaa. erTdroulad, niveliriT gamoaqvT 

simaRleSi relsebis zedapiri mm sizustiT. 

imisaTvis, rom ganvsazRvroT relsis zedapiris (Tavis) 

saproeqto niSnulebi, profilis saproeqto niSnuls (vakisis 

kides niSnuli) unda davumatoT wyalgadasaSvebi prizmis 

simaRle ( m), balastis Sris sisqe, Spalebis sisqe da 

relsebis simaRle. 

rkinigzis moxvevis adgilebSi mrudebze iTvaliswineben 

gzis gareTa relsis amaRlebas Siga relsTan SedarebiT, 

romlis  sidide mm-Si SeiZleba viangariSoT formuliT 

 
sadac,  aris matareblis moZraobis saSualo siCqare 

km/s,  mrudis radiusi, m. gare relsis  SemaRlebis 

uzrunvelyofa xdeba balastis damatebiT gare relsis qveS. 

rkinigzis sigane relsebis Siga wiboebs Soris pirdapir 

ubnebze da m radiusis mqone mosaxvevebSi, tolia 

mm. m radiusis dros, es sigane 1530mm 

tolia, xolo m radiusis dros – mm. 
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relsebs Soris siganis momateba xdeba Siga relsis 

mrudis centrisken gawevis xarjze. siganes swori 

monakveTebis an gadasasvleli mrudis farglebSi umateben 

yovel 1m gzaze mm-iT. 

saWiro zomebisgan gadaxram ar unda gadaaWarbos 

mm. moxvevis ubnebSi rkinigzis vakisis gaganierebac 

xdeba, romlis sidide m farglebSi tolia 

m da m dros – m.    

 

 

2.3. rkinigzebis SeerTebebis da parkebis  
dakvalva 

 

gzebis mimxroba. mimxroba xorcieldeba isruli 

gadamyvanis daxmarebiT, romelic gzis swor monakveTze 

sruldeba (nax. 2.3.1) 

 
nax. 2.3.1 

isruli gadamyvanis ZiriTadi nawilebia: 1 – 

wamaxvilebuli relsi; 2 – gadamyvani meqanizmi; 3 – 

gadamyvani mrudi; 4 – jvaredi. jvaredis muSa waxnagebs 

Soris mdebare  kuTxe – jvaredis kuTxed iwodeba.  
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uwodeben isris markas da aRniSnaven -iT.  kuTxis 

simciris gamo SegviZlia davweroT 

 
satvirTo gzebze yvelaze xSirad ixmareba 

, xolo samgzavro gzebze – 

 an . 

nax. 2.3.1-ze me-5 wertils jvaredis maTematikuri 

centri (jmc) ewodeba, xolo ori SemaerTebeli gzis 

RerZebis gadakveTis wertils – isruli gadamyvanis centri 

(igc). manZili  igc-dan isris dasawyisamde da manZili  – 

jvaredis dasasrulamde, standartuli manZilebia da 

motanilia cxrilebSi isruli gadamyvanis da relsebis yvela 

markisaTvis. isruli gadamyvanis adgilze dakvalvisas, 

afiqsireben misi centris mdebareobas, saidanac Semdeg 

cnobili zomebiT ganalageben yvela elements. 

arsebuli gzisadmi , axali trasirebadi gzis  

mimxrobis dakvalvisaTvis (nax. 2.3.2a) jer unda vipovoT 

gzebis RerZebis gadakveTis wertili  da gavzomoT 

mimxrobis  kuTxe. radganac isruli gadamyvani iwvevs gzis 

gadaxras  mudmiv kuTxeze, amitom  da  gzebis 

SesaerTeblad isruli gadamyvanis centri unda ganvalagoT 

ara mimxrobis  kuTxis wveroSi, aramed  wertilSi 

 
nax. 2.3.2 
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 maZili (nax. 2.3.2a) SeiZleba vipovoT -dan, 

romelSic yvela kuTxe cnobilia – . 

cnobilia igive samkuTxedis  gverdic –  

 
(2.3.2) formulaSi  kuTxe da  sidide ganisazRvrebian 

gadamyvanis markiT,  kuTxes zomaven adgilze,  sidide 

moicema,  tangenss mocemuli  radiusiT da  

moxvevis kuTxiT aiReben cxrilidan an iangariSeben 

formuliT 

 
gadavzomavT gzis RerZis gaswvriv  wertilidan  

monakveTs da miviRebT  wertils – isruli gadamyvanis 

centrs. adgilze moxvevis kuTxis  wveros mosaZebnad,  

wertilidan  mimarTulebaze gadavzomavT  manZils, 

romelic tolia 

 
igive wertils miviRebT, Tu isruli gadamyvanis 

centrSi  avagebT jvaredis  kuTxes da gadavzomavT 

masze manZils 

 
Tu isruli gadamyvanis dayenebis adgili cnobilia, maSin 

mimxrobis dakvalva xdeba Sebrunebuli mimdevrobiT. 

paraleluri gzebis mimxrobisas manZili isruli 

gadamyvanis centridan moxvevis kuTxis wveromde tolia  

(nax. 2.3.2b) 
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sadac, paraleluri gzebis RerZebs Soris manZilia. 

magaliTad, Tu m,  m. 

moxvevis kuTxe  wertilSi tolia jvaredis  kuTxis, 

amitom tangensi toli iqneba 

 
xolo swori monakveTi  toli iqneba 

 
gadasasvlelebi. maT iyeneben paraleluri gzebis 

SesaerTeblad. nax.2.3.3-ze motanilia paraleluri gzebis 

SeerTebis sqema gadasasvlelebis gamoyenebiT. erTi tipis 

isruli gadamyvanebis da mrudebis erTnairi radiusebisas 

meore isruli gadamyvanis centris mdebareobas  pirveli 

isruli gadamyvanis centris  mimarT vipoviT 

gadasasvlelebis daproeqtebiT abscisis RerZze (pirveli 

gzis RerZi) 

 
nax. 2.3.3 

 
gadasasvlelebis proeqcia ordinatebis RerZze Seadgens 
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(2.3.8) da (2.3.9) formulebidan Sebrunebul mrudebs 

Soris Casmuli swori  monakveTi toli iqneba  

 
 da  sidideebis gasaangariSeblad adgilze zomaven  

manZils gzebs Soris da gzebis mimxrobis  kuTxes an 

iReben im msxvilmasStabian gegmidan, romelzec aproeqteben 

gadasasvlelebs.  tangenss angariSoben (2.3.3) formuliT. 

jvaredis  kuTxes da  sidides gansazRvraven 

gadasasvlelis markiT cxrilebidan.  sidides ki irCeven 

adgilmdebareobidan gamomdinare. 

isruli (saisre) quCebi. saisre quCebs uwodeben 

rkinigzebs, romlebzec ganlagdeba isruli gadamyvanebi 

paraleluri gzebis parkis gantotebisTvis. 

isruli quCa SeiZleba ganlagdes mTavari gzisadmi 

nebismieri kuTxiT. misi sigrZis Sesamcireblad, mas 

aproeqteben mTavari gzisadmi  kuTxiT, romelic jvaredis 

 kuTxes aRemateba . am SemTxvevaSi saisre 

quCa (nax.2.3.4) SeuuRldeba mTavar gzas #0 isruli 

gadamyvaniT da wriuli mrudiT. imisaTvis, rom gzebis parki, 

romelic gamodis saisre quCidan, paraleluri iyos mTavari 

gzisa, aucilebelia  kuTxeze mobrunebis garda, damatebiT 

movabrunoT isini  kuTxeze. 
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nax. 2.3.4 

gzebis parkis dakvalvas waeyeneba ori mTavari moTxovna: 

1) yvela saisre gadamyvanis centri saisre quCaze unda 

ganlagdes erT swor xazze; 2) yvela gzis RerZi unda iyos 

paraleluri (nax. 2.3.5) 

 
nax. 2.3.5 

naturaSi gadatanil saisre quCebs da gzebis parks 

guldasmiT amagreben adgilze. gansakuTrebiT ki – 

gadamyvanebis centrebs da moxvevis kuTxis wveroebs. 

 

 

 

 

2.4. rkinigzis agegmvis 

xerxebi 

 

mokle Teoriuli 

wanamZRvari. rkinigzis 

normaluri eqspluataciisaTvis 

periodulad axdenen mis agegmvas, 

romlis Sedegebis mixedviT 

SearCeven mrudebis iseT 

parametrebs, romlebic yvelaze 

axlos miudgeba arsebuls da 

gansazRvraven liandagis Sezustebis sidides, ris Sedegad 
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man unda miiRos gaangariSebuli forma. gzis Sezustebis 

dros mrudis  wertilebi (nax. 2.4.1) Semoweren  da 

 xazebs, romlebic mrudis normalTan arian axlos. 

 

radganac gzis gadaadgileba mcirea, amitom is 

gamoiTvleba mrudis evolventis sxvaobebiT –  

saproeqto mniSvnelobisa da  naturaSi gadaRebuli 

faqtiuri mniSvnelobisaTvis 

 

 
zogadad, romelime  

wertilisaTvis 

 
maTematikurad, 

evolventas uwodeben 

traeqtorias, romelsac 

Semowers moqnili da 

gauWimavi Zafis bolo 

romelime mrudidan 

gadaxvevisas. es mrudi 

evolventis simrudis centrebis, e.i. evolutis geometriuli 

adgilia. amitom normali evolventis mimarT romelime  

wertilSi erTdroulad iqneba evolutis mrudis mimarT 

mxebi  wertilSi (nax. 2.4.2) 

evolventis Э sigrZe mrudis  sawyisi wertilidan  

mimdinare wertilamde tolia 

 

nax. 2.4.2
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sadac,  aris  mrudis sigrZe,  kuTxe  

wertilSi mxebsa (tangensis xazi) da mimdinare  wertilSi 

mxebs Soris. radganac 

 
sadac, simrudis radiusia, amitom 

 

 radiusis mqone wriuli mrudisaTvis  da 

rogorc Sedegi 

 
Tu  mniSvnelobas (2.4.5)-dan CavsvamT (2.4.2)-Si, 

miviRebT wriuli mrudis evolventis gamosaTvlel 

formulas 

 

radioidaluri spiralis –  tipis gadasasvleli 

mrudisaTvis am dros  

 
da gadasasvleli mrudis evolventa iqneba 

 
sadac, gadasasvleli mrudis parametria. 



41 
 

(2.4.2) formulis safuZvelze naturaSi gadaRebuli 

evolventis sidide gamoiTvleba miaxloebiTi formuliT 

 
sadac,  aris monakveTebi (qordebi), romlebadac iyofa 

agegmvisas mrudi;  qordebis moxvevis kuTxeebi, 

tangensis xazis sawyisi mimarTulebis mimarT (`qordis 

azimuti~). 

 azimutebis gansazRvris meTodis mixedviT 

ganasxvaveben rkinigzaze mrudebis agegmvis ramdenime xerxs: 

1)    evolventuri sxvaobebis xerxi –  kuTxeebs 

gansazRvraven naturaSi gazomili qordebis mobrunebis 

kuTxeebiT; 

2) CaRunvis isrebis xerxi –  kuTxeebi 

iangariSeba naturaSi gazomili CaRunvis isrebis 

mixedviT  qordebis SuaSi; 

3) fotogrammetriuli xerxi –  kuTxeebs 

zomaven specialuri fotogrammetriuli xelsawyoebiT 

mrudis maxvilmasStabiani aerofotosuraTebis 

mixedviT. 

ganvixiloT mokled TiToeulis arsi. 

evolventuri sxvaobebis xerxi. rkinigzis asagegmav 

ubanze sazomi  xelsawyoTi (xveula) aRniSnaven gzis gare 

relsze m-ian monakveTebs (qordebi) da dakvalaven m-

ian piketebs, amasTan  da  wertilebs (nax. 2.4.3) 

SearCeven swor ubanze mrudis sawyisi da bolo 

wertilebidan m manZilze.  da  wertilebi 

urTierTxilvadi unda iyvnen. 
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nax. 2.4.3 

piketebze TeodolitiT zomaven qordebis mobrunebis 

kuTxeebs  da SesaZleblobis dros mimxrobis  da 

 kuTxeebs. 

erTdroulad  (nax. 2.4.4) (plus) 

wertilebze gverdiTi nivelobis xerxiT, TeodolitiT 

zomaven horizontalurad dayenebul lartyebze mrudis 

CaRunvis isrebs –  lartya magrdeba specialuri 

bunikiT relsis Tavze. misi nulanaTvali (qusli) emTxveva 

relsis grZiv RerZs. 

 
nax. 2.4.4 

 piketebze (nax. 2.4.4) Teodolits da dasamzer 

markebs dacentraven relsis RerZze. CaRunvis isrebs zomaven 
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orjer – pirdapiri  da Sebrunebuli  

mimarTulebiT. sxvaobam ar unda gadaaWarbos 5mm. saboloo 

mniSvnelobad iReben maT saSualos. 

 piketur wertilebSi  gazomili kuTxeebis 

mixedviT gamoiTvlian qordebis moxvevis kuTxeebs 

 da qordebis azimutebs tangensis xazis 

mimarT (nax. 2.4.3) 

 
radgan monakveTebi , sadac  mezobel  

piketebs Soris m-iani qordebis ricxvia, amitom (2.4.9) 

formulis Tanaxmad, miviRebT (  kuTxeebi mocemulia 

radianebSi) 

 
plus wertilebis evolventebis gamoTvlisaTvis 

sargebloben mrudis CaRunvis isrebis gazomvebiT. 

evolventis nazrdi m monakveTze Seadgens 

 
sadac, mezobeli wertilebis CaRunvis isrebis 

algebruli sxvaobaa (nax. 2.4.4). Tu TanmimdevrobiT 

SevajamebT (2.4.12) sidideebs, vipoviT evolventis sigrZeebs 

 wertilebisaTvis. radganac TiToeuli piketis 

farglebSi  da , amitom  

 
piketaJuri wertilebisaTvis ki daculi unda iyos 

toloba 
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rac evolventebis gamoTvlis kontrols warmoadgens. 

  sigrZis calkeuli qordisaTvis wriuli mrudis 

radiusi ganisazRvreba formuliT 

 
an miaxloebiT 

 
sadac,  CaRunvis isaria qordis SuaSi. 

radiusis miRebul mniSvnelobas amrgvaleben mTel 

ricxvamde da angariSoben wriuli mrudis sigrZes 

 
Tu gaviTvaliswinebT (2.4.1) da (2.4.2) formulebs, 

Sezustebis sidide mrudis mimdinare wertilSi toli iqneba  

 
amasTan, Tu  da , maSin relss 

gadaadgileben mrudis centrisken, xolo sawinaaRmdego 

SemTxvevaSi – mrudis gare mxares. 

radganac, gadasasvleli mrudebis Cawerisas wriuli 

mrudi gadaadgildeba centrisken  sididiT, 

amitom gzis Sezustebisas, gadaadgilebis saerTo sidide 

iqneba: 

a) wriuli mrudis sazRvrebSi 

   

b) gadasasvleli mrudis meore naxevris 

sazRvrebSi -dan wriuli mrudis mimxrobamde 
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g) gadasasvleli mrudis pirveli naxevris 

sazRvrebSi – swor monakveTTan SeerTebis adgilidan 

-mde 

 
sadac,  aris gadasasvleli mrudis sigrZe dasawyisidan 

mimdinare wertilamde;  gadasasvleli mrudis sigrZe. 

evolventuri sxvaobebis xerxis sizuste m 

radiusis da m mrudis sigrZis pirobebSi, 

daaxloebiT sm-ia. 

CaRunvis isrebis xerxi. am xerxis gamoyenebisas zomaven 

relsis CaRunvis isrebis sidideebs yovel m qordis SuaSi 

m gadafarviT (nax. 2.4.5). 

 
nax.2.4.5 
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gazomvebis dawyebamde mrudze da sworebze gadazomaven 

m-ian monakveTebs da aRniSnaven maT gareTa relsis muSa 

waxnagze. gazomvebisas sargebloben ori SabloniT m-iani 

mavTulis dasaWimavad da mesame SabloniT – relsis CaRunvis 

isrebis gasazomad qordis SuaSi. 

CaRunvis isrebis gazomili sidideebiT SeiZleba 

gamoTvlil iqnas qordebis moxvevis kuTxeebi da mrudis 

tangensis mimarT maTi moxvevis kuTxeebi 

 

sadac, m. 

 kuTxeebis mixedviT an uSualod CaRunvis isrebis 

mixedviT SeiZleba gansazRvrul iqnas evolventebi: 

 
gaangariSebuli (saproeqto) da CaRunvis isrebis 

mixedviT napovni evolventebis faqtiuri sidideebiT, mrudis 

yoveli  manZiliT daSorebuli wertilebisTvis, 

 formulebiT gamovTvliT gzis 

gadanacvlebis sidideebs. 

am xerxis gamoyenebisas, Secdomebis ZiriTadi wyaroa 

CaRunvis isrebis gazomvebi, romelSic Sedis relsze 

daniSnuli wertilebis uzustoba, isrebis aramarTobuloba 

gaWimuli mavTulisadmi da sakuTriv gazomvis Secdomebi. Tu 

miviRebT, rom CaRunvis isrebi izomeba erTnairi  
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SecdomiT, maSin (2.4.23) formuliT bolo evolventisaTvis 

 gveqneba 

 
sadac,  gazomili CaRunvis isrebis ricxvia. 

ganxiluli xerxi gacilebiT tlanqia sizustis 

mixedviT, vidre wina, radgan Secdomebis swrafi dagroveba 

xdeba.  

fotogrammetriuli xerxi. fotogrammetriuli xerxis 

safuZvlad miRebulia optikuri qordebis moxvevis kuTxeebis 

uSualod gazomvis principi, mrudis boloebis 

gamosaxulebis SeTavsebis gziT maxvilmasStabian gegmur 

aerofotosuraTebze. 

optikuri qordebis asagebad specialuri xelsawyos 

dasakvirvebel sistemaSi, aerofotosuraTebis mixedviT 

mrudebis agegmvisaTvis, moTavsebulia Txeli biprizma, 

romelic gamosaxulebas gadaaadgilebs gansazRvrul 

sidideze. biprizma damagrebulia limbze, romlis mobrunebiT 

erTmaneTs uerTdeba mrudis boloebis gamosaxulebebi, 

zomavs ra amave dros qordebis mobrunebis  kuTxeebs 

mrudis tangensis xazis mimarT. 

 
sadac,  da  xelsawyos limbze anaTvlebia asagegmav 

sawyis wertilebSi. evolventebis sigrZeebs pouloben (2.4.9) 

formuliT. 

gzebis fotogrammetriuli xerxiT agegmvis cdebi 

aCveneben, rom qordebis mobrunebis kuTxeebis gazomvis 

sizuste aratransformirebuli aerofotosuraTebis mixedviT 

ar aRemateba , xolo evolventebis gazomvis sizuste – 

sm. 
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Tavi 3. geodeziuri samuSaoebi xidis 

mSeneblobis dros 

3.1. saxide teritoriis mimokvleva da agegmva 

 

xidi – xelovnuri sainJinro nagebobaa, romelic aigeba 

saavtomobilo, sarkinigzo da sxva daniSnulebis gzebis 

mdinaresTan an sxva winaRobebTan gadakveTis adgilebSi. xidi 

Sedgeba malebisgan da burjebisgan. imis mixedviT, Tu ra 

saxis winaRobas kveTs, gvaqvs – xidi (mdinaris gadamkveTi), 

viaduki (xeobis gadamkveTi), gzagamtari (gzis gadamkveTi) da 

estakada (qalaqis an qarxnis teritoriaze gamavali).  

daniSnulebis mixedviT xidi aris – sarkinigzo, 

saavtomobilo, saqalaqo, SeTavsebuli (sarkinigzo da 

saavtomobilo erT an sxvadasxva doneze), akveduki (qalaqis 

wyalmomaragebisTvis).  
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masalis mixedviT arCeven – xis, qvis, betonis, 

rkinabetonis da metalis xidebs. 

malebis da burjebis konstruqciis sqemebis mixedviT 

ansxvaveben – koWuri tipis, CarCoian, TaRovan, kidul da 

kombinirebuli sistemis xidebs.  

konstruqciis sirTulisa da zomebis, agreTve 

mSeneblobis teqnologiuri da organizaciuli niSnebis 

mixedviT, pirobiTad xidebs yofen: mcire xidebi – sigrZiT 

m-mde; saSualo xidebi – sigrZiT m-mde; didi xidebi – 

sigrZiT m-ze meti da klasgareSe xidebi – sigrZiT 

m-ze meti.  

samuSaos Semadgenloba. didi xidi rTul sainJinro 

nagebobas warmoadgens, romelic Sedgeba uSualod xidisgan – 

burjebiT da malebiT – 1 (nax.3.1.1a,b), xidTan 

misasvlelebisgan – miwis jebirebiT da dambebiT – 2, 

saregulacio mowyobilobis sistemisgan – 3 (nax.3.1.1b), 

romelic wylis nakadis mdovre da usafrTxo gatarebas 

emsaxureba. 
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nax. 3.1.1 

xidis proeqti muSavdeba kompleqsuri mimokvlevis 

masalebis safuZvelze, romelic gulisxmobs topografiul 

da sainJinro-geologiur mimokvlevas, mdinaris 

hidrologiuri reJimis dadgenas. 

didi xidis mSeneblobisas mimokvleviTi samuSaoebis 

SemadgenlobaSi Sedis: 

1. topo-geodeziuri samuSaoebi: a) variantebis 

trasireba, xidis adgilis SerCeva, niSnebis damagreba; 

b) xidis raionis situaciuri (generaluri) gegmis 

Sedgena, detaluri agegmva mdinaris siRrmis 

gazomvebiT; g) xidis sigrZis gansazRvra, burjebis 

mibma trasis piketaJTan; d) gegmuri sadakvalvo 

safuZvlis ageba; e) sasimaRlo safuZvlis Seqmna, 

niSnulis gadacema mdinareze. 

2. sainJinro-geologiuri mimokvleva: a) xidis 

teritoriis msxvilmasStabiani sainJinro-geologiuri 
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agegmva; b) mdinareze gadasasvlelis adgilis 

detaluri geologiuri dazverva, geologiuri Wrilis 

Sedgena; g) samSeneblo masalebis karieris dazverva.  

3. hidrometruli gazomvebi: a) wylis damaxasiaTebeli 

doneebis gansazRvra; b) dinebis siCqaris da nakadis 

mimarTulebis gazomva; g) mdinaris cocxali kveTis 

gansazRvra, qanobebis da wylis xarjis gansazRvra; d) 

dakvirvebebi morfometrul gasworebze.  

saxide adgilis SerCeva. mimokvlevis erTerTi mTavari 

amocana xidis asagebi adgilis SerCevaa. arCeulma adgilma 

unda daakmayofilos Semdegi moTxovnebi: 

1) xidis RerZi unda ganlagebul iqnas mdinaris dinebis 

marTobulad, amasTan mdinare am adgilas unda iyos 

sworxazovani da kalapoti ucvleli mTeli rigi 

wlebis ganmavlobaSi (wylis nebismieri donis dros); 

2) xidma mdinare unda gadakveTos yvelaze viwro da 

amaRlebuli napirebis mqone adgilas; 

3) xidis agebis adgilze geologiuri pirobebi unda 

iyos xelsayreli – ZiriTadi qanebis araRrma 

CawoliT da mdinaris napirebis mdovre reliefiT.  

mcire xidi SeiZleba ganlagebul iqnas nebismier 

pirobebSi, Tumca cdiloben isic ganalagon dinebis 

marTobulad. misi agebisas mimokvlevis dros unda dadgindes: 

mdinaris wyalSemkrebi auzis farTobi; auzis sigrZe da 

kalapotis an talvegis saSualo qanobi; kalapotis grZivi 

qanobi uSualod xidis siaxloves da mdinaris ganivi 

profili xidis adgilas. 

wyalsakrebi farTobi ganisazRvreba teritoriis 

arsebuli msxvili masStabis mixedviT. horizontalebis 

mixedviT daitanen gegmaze wyalgamyof xazs da planimetriT 

gansazRvraven auzis farTobs. 
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auzis gegmaze gamoyofen mTavar talvegs, romliTac 

Caedineba auzSi wylis ZiriTadi masa. am talvegiT zomaven 

auzis sigrZes da horizontalebis mixedviT an nivelobiT 

gansazRvraven talvegis saSualo qanobs. xidis agebis 

adgilze trasis marTobulad Seadgenen dawvrilebiT ganiv 

profils da gansazRvraven kalapotis qanobs xididan m 

zeviT da m qveviT. yvela samuSaoebi unda mibmul iqnas 

ZiriTad trasasTan. 

xidis teritoriis agegmva. didi xidis ( m-ze meti) 

dasaproeqteblad adgenen teritoriis situaciur da 

uSualod mSeneblobis ubnis detalur msxvilmasStabian 

gegmebs. 

situaciuri gegma xidis mSeneblobis generaluri gegmis 

Sedgenis safuZvelia. mas iyeneben samSeneblo samuSaoebis 

organizaciis proeqtis da geodeziuri samuSaoebis warmoebis 

proeqtis Sesadgenad. situaciuri gegma Sedgeba  

masStabiT saSualo sididis mdinareebisaTvis 

(wyalmcirobisas – sigane m-mde) da  masStabiT 

didi mdinareebisaTvis. situaciuri gegma moicavs ubans – 

mdinaris dinebis zeviT – 1,5 mdinaris siganis da qveviT – 

mdinaris erTmagi siganis manZilze. mdinaris orive napirze 

agegmaven reliefs im simaRlemde, romelic aWarbebs maRali 

wylebis dones (adidebisas) m-iT. agegmva SeiZleba 

Catardes adgilobriv koordinatTa sistemaSi, magram unda 

uzrunvelyos wertilebis absoluturi niSnulebis miReba. 

situaciur gegmaze ZiriTadad gamosaxaven situaciis 

konturebs da reliefis im elementebs, romlebic gavlenas 

axdenen mdinaris dinebis mimarTulebasa da siCqareze. gegmaze 

daaqvT agreTve droebiTi da mudmivi wyalsazomi sadgurebi. 

xidis raionis agegmva SeiZleba Sesruldes zedapiruli 

da aerofotoagegmvis meTodebiT (didi xidebis SemTxvevaSi). 
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mTian adgilebSi iyeneben zedapirul stereofo-

togrammetrias. 

agegmvis geodeziur safuZvels warmoadgens qselebi 

samkuTxedebis rigis saxiT, romelTa punqtebs ganalageben 

mdinaris sxvadasxva napirebze, xolo niSnulebs gadacemen 

trigonometriuli nivelobiT. tyian adgilebSi iyeneben 

SuqmanZilmzomur svlebs an moklebazisian poligonometrias. 

situaciuri gegma SesaZlebelia Sedges saxide gadasasvlelis 

raionis arsebul  masStabis safuZvelzec. 

detaluri gegma aucilebelia xidis nagebobaTa muSa 

naxazebis Sesadgenad da trasis xidTan misasvlelis 

proeqtis dasamuSaveblad. detaluri gegmis masStabs iReben 

, m kveTis simaRliT, m xidis 

sigrZis dros da  m kveTis simaRliT, m-ze 

meti xidis sigrZis dros. 

detaluri gegma xidis nagebobis muSa daproeqtebis 

topografiul safuZvels warmoadgens, amitom agegmvis 

sizuste da geodeziuri safuZvlis sizuste unda 

Seesabamebodes gegmis masStabis moTxovnebs. agegmva sruldeba 

igive koordinatTa sistemaSi, romelSic situaciuri gegma 

Sedga. 

Tu xidis raionis gegma miRebulia aerofotoagegmviT, 

misi gamoyeneba SesaZlebelia detaluri gegmis Sesadgenadac. 

zedapiruli meTodebidan Ria adgilebSi iyeneben menzulur 

da taqeometriul agegmvebs, xolo daxurul adgilebSi – 

agegmvas ganivebis meTodiT. orive SemTxvevaSi agegmvis 

safuZveli Teodolitur-sanivelo svlaa, romelic gaWimulia 

xidis RerZis gaswvriv mdinaris orive napirze. svlis 

boloebs abamen geodeziur punqtebze, an Tu es ukanaskneli 

ar aris, maSin qmnian poligonur svlas.  
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siRrmeebis gazomvebs asruleben navidan. gazomvebisas 

sazRvraven: mdinaris siRrmes, gazomvis punqtis gegmur 

mdebareobas, wylis donis niSnuls. wylis siRrmes zomaven 

lartyiT an mdinaris eqolotiT. punqtis gegmur mdebareobas 

wyalze sazRvraven gadakveTebiT bazisidan, romelic napirze 

mdebareobs.  

wylis siRrmeebis gazomvisas dakvirvebas axdenen 

droebiT wyalsazom sadgurebSi wylis donis cvalebadobaze. 

gazomvebis SedegebiT gamoTvlian mdinaris fskeris niSnulebs 

da daitanen gegmaze. 

didi mdinaris siRrmeebis gazomvisas mxedvelobaSi unda 

viqonioT, rom wylis zedapirs aqvs ganivi qanobi, romelic 

gamowveulia dedamiwis brunvis gamo, centridanuli Zalis 

gavleniT.   

 

3.2. xidis sigrZis gansazRvra 
 

xidis sigrZes uwodeben manZils saxide gadasasvlelis 

RerZis orive napirze Camagrebul niSnebs Soris. misi sigrZe 

saWiroa vicodeT xidis proeqtis Sesadgenad, adgilebze 

xidis burjebis centrebis gansalageblad da trasis 

piketaJze maT misabmelad. mimokvlevis procesSi xidis 

sigrZes sazRvraven  fardobiTi cdomilebiT, rac 

sakmarisia saxide gadasasvlelis proeqtis dasamuSaveblad. 

SemdgomSi ki, xidis burjebis centrebis detaluri 

dakvalvisas, xidis sigrZis codna meti sizustiTaa saWiro 

(  fardobiTi cdomileba). 

saxide gadasasvlelis sigrZis naturaSi sxvadasxva 

meTodiT gazomvis sizuste, xidis agebis aucilebeli 

sizustiT ganisazRvreba. xidis saerTo sigrZe tolia (nax. 

3.2.1) 
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nax. 3.2.1 

 
sadac,  aris xidis sigrZe,  malis saangariSo 

sigrZe,  mosazRvre malebis sayrdeni nawilebis RerZebs 

Soris manZili,  manZili sayrdeni nawilis RerZidan 

sanapiro burjebis karadis kedlamde,  malebis ricxvi. 

xidis sigrZis gazomvis aucilebeli sizuste  da  

sidideebis moTxovnili sizusteebiTaa ganpirobebuli. am 

sidideebis gadazomvebis damoukideblobis SemTxvevaSi, xidis 

sigrZis gazomvis cdomileba tolia 

 
sadac,  aris burjebis dakvalvisa da malebis 

montaJis dasaSvebi Secdomebi (samSeneblo normebis da 

wesebis Tanaxmad rTuli konstruqciis xidebisTvis 

, martivi xidebisTvis ); ori 

mezobeli sayrdeni nawilis urTierTmdebareobis grZivi 

Secdoma;  manZilis gadazomvis Secdoma. 

radganac sayrden nawilebs kvalaven xidis burjis 

centridan da TiToeulis dayenebis Secdoma dasaSvebia mm, 
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amitom SeiZleba miviRoT sm, xolo sm. 

amrigad gveqneba 

 
an  

 
Tanabari sigrZis malebis mqone xidisaTvis 

 
magaliTad, Tu m, 

, miviRebT sm da 

.  

xidis sigrZis gansazRvra yvelaze mizanSewonili da 

martivia SuqmanZilmzomiT. misi ararsebobisas, xidis sigrZes 

zomaven (mSral xevze an yinulze) xveulaTi an invaris 

mavTulebiT, SesaZlebelia gamoviyenoT paralaqsuri xerxic. 

Tu mdinaris SuaSi  kunZulia, paralaqsur rgols 

ganalageben masze, Tu ara, paralaqsuri rgolebi ganlagdeba 

mdinaris orive napirze, rac zrdis xidis sigrZis 

gansazRvris sizustes -jer. xidis sigrZe SeiZleba 

gansazRvruli iqnas xidis Tavi da bolo wertilebis 

CarTviT sadakvalvo gegmur qselSi, rac kidev ufro 

gazrdis sizustes. 

 

 

 

 

 



57 
 

 

3.3. xidis sasimaRlo safuZveli 

 

xidis mSeneblobis sasimaRlo safuZvels Seadgens 

mdinaris erT an orive napirze Camagrebuli mudmivi reperebi. 

samSeneblo normebis da wesebis moTxovnebis Tanaxmad, xidis 

mSeneblobis sasimaRlo uzrunvelyofisTvis m sigrZis 

xidebisaTvis sakmarisia gvqondes erTi reperi, m-mde 

sigrZis xidebisaTvis – orive napirze TiTo reperi, xolo     

m-ze meti sigrZis xidebisaTvis – ara nakleb ori 

reperisa TiToeul napirze. mudmiv reperebs amagreben myar 

adgilebSi, xidis samuSaoebisgan moSorebiT. amaT garda, 

xidis mSeneblobis periodSi sanapiro burjebis tanSi m 

simaRleze miwidan Caamagreben kedlis reperebs. 

aucileblobis SemTxvevaSi mSeneblobis axlos SeiZleba 

Camagrdes droebiTi reperebi. 

xidis sasimaRlo sayrdeni qselis mudmiv reperebs, 

teqnikuri nivelobis svlebiT, akavSireben saxelmwifo 

sanivelo qselTan da wyalsazomi sadgurebis reperebTan (Tu 

aseTebi aris axlos). 

mudmivi reperebis niSnulebs gansazRvraven mm saSualo 

kvadratuli SecdomiT (skS) gamosavali reperis niSnulis 

mimarT, droebiTi reperebis niSnulebs ki – mm skS. 

xidis mSeneblobis periodSi, rogorc ki gaCndeba 

burjebze niveliris an lartyis dayenebis SesaZlebloba, 

napirebze Camagrebul mudmiv reperebs akavSireben 

erTmaneTTan sanivelo svlebiT. 

geometriuli nivelobis skS afaseben formuliT 
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sadac,  aris svlis sigrZe km-Si; km sanivelo 

svlis skS, romelic nivelobis klaszea damokidebuli. Tu 

gvecodineba winaswar niSnulis meore napirze gadacemis  

sizuste  da  svlis sigrZe (rac faqtiurad cnobilia), 

gavigebT km-ze nivelobis skS, anu sanivelo svlis klass 

 
mudmivi reperebis mdebareobas akontroleben maT Soris 

aRmatebis perioduli gazomvebiT. aRmatebis ucvleloba, 

umetes SemTxvevaSi, miuTiTebs reperebis mdgradobas. 

absoluturi niSnulebis gasagebad svlebs miabamen 

saxelmwifo sanivelo qselis punqtebze, romlis drosac 

wamoiWreba meore napirze niSnulis gadacemis amocana. 

zamTarSi gayinul mdinareze es amocana wydeba yinulze 

nivelobiT, zafxulSi – ormagi geometriuli nivelobis, 

trigonometriuli an hidrostatikuri nivelobis meTodebiT. 

niveloba yinulze. nivelobis Casatareblad yinuls 

gaburRaven da Caamagreben paloebs (didi siRrmis 

mdinareebze) lartyebis da niveliris (sami palo) 

dasayeneblad, an niSnulis ufro zustad gadacemisaTvis 

mdinaris fskerze (mcire siRrmis mdinareebze) Caamagreben 

gaWril yinulSi ximinjebs. gazomvis dros Tvali unda 

vadevnoT, rom ximinjis garSemo wyali ar gaiyinos. 

ormagi geometriuli niveloba. mdinaris orive napirze 

daaxloebiT tol simaRleze Caamagreben reperebs (1 da 2 

nax.3.3.1) iseT adgilebSi, sadac mzeris sxivi mdinaris 

zedapiridan gadis m simaRleze. m manZilze 

reperebidan daniSnaven niveliris dasayenebel sadgurebs (  

da ). amasTan, unda dacul iqnas manZilebis toloba 
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nax. 3.3.1 

nivelirs ayeneben  punqtze da iReben  da  

anaTvlebs, Semdeg niveliri gadaaqvT meore napirze, ayeneben 

 punqtze, ar cvlian Wogris fokusirebas da iReben  

anaTvals, Semdeg ki fokusirebis SecvliT –  anaTvals. 

amiT Sesrulda erTi ileTi. moTxovnis mixedviT ileTi 

ganmeordeba. Tu manZili didia, anaTvlebis asaRebad iyeneben 

lartyaze damagrebul gadasaadgilebel dafas sqeli 

StrixebiT ( m manZilis dros xmaroben dafas, romelzec 

datanilia mm sisqis Strixebi, xolo Strixebs Soris 

manZili mm). anaTvlis aRebis dros melartye, 

damkvirveblis signalis mixedviT, gadaaadgilebs dafas manam, 

sanam saTanado Strixi zustad ar moTavsdeba biseqtorSi, 

ris Semdegac aiReba anaTvali. 

radganac ormagi geometriuli nivelobis dros 

darRveulia manZilebis toloba lartyebamde, amitom 

miRebuli aRmateba damaxinjebuli iqneba dedamiwis simrudisa 

da refraqciis gavleniT, agreTve Wogris samizne RerZisa da 

Tarazos RerZis araparalelurobiT (e.w.  kuTxe). 

aRmateba pirveli naxevarileTidan toli iqneba 
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lartyaze  da  anaTvlebi SeiZleba ase 

warmovadginoT: 

 

 
sadac,  da  aris faqtiuri anaTvlebi lartyaze; 

 kuTxis gavlena saboloo anaTvalze; 

 dedamiwis simrudisa da refraqciis gavlena. 

 da  anaTvlebis mniSvnelobaTa CasmiT aRmatebis 

ganmsazRvrel formulaSi, miviRebT 

 
 (3.3.1) formula gvaZlevs aRmatebis sidides erTi 

naxevarileTidan. meore naxevarileTidan (niveliri 

gadatanilia mdinaris meore mxares  wertilSi) aRmateba 

toli iqneba 

 
pirveli naxevarileTis analogiurad gveqneba: 

 

 
aRmatebis formulaSi SetaniT, miviRebT 

 
reperebs Soris saSualo aRmateba orive 

naxevarileTidan toli iqneba 
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Tu am ukanasknelSi SevitanT  da  mniSvnelobebs 

(3.3.1) da (3.3.2) formulebidan, miviRebT 

 

 

 
aq mxedvelobaSia miRebuli manZilebis zemoT motanili 

toloba  (3.3.3) formulis analizidan 

Cans, rom Tu pirvel da meore sadgurebze dakvirvebebisas  

kuTxe ar Secvlila ( ) da refraqciac darCa ucvleli 

( ), maSin saSualo aRmateba Tavisufali iqneba am 

faqtorebiT gamowveuli Secdomebisgan 

 
 kuTxis Tundac umniSvnelo cvlileba, iwvevs 

aRmatebaSi mniSvnelovan Secdomas. magaliTad, Tu  kuTxis 

cvlileba aRwevs  da mdinaris sigane m-ia, aRmatebis 

gansazRvraSi cdomileba toli iqneba  

 
amitom unda vecadoT niveliris gadatanisas ar 

Seicvalos  kuTxe. 

cdebis monacemebiT, temperaturis -iT cvlileba 

iwvevs  kuTxis sididis cvlilebas -iT. 

niSnulis meore napirze gadacemisas, TiToeuli ileTi 

unda Catardes rac SeiZleba mcire droSi, xelsayreli 

pirobebis dros (Rrubliani), roca refraqciis gavlena 
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orive napirze daaxloebiT tolia. amis garda, refraqciis 

gavlenis Sesamcireblad, ormagi geometriuli niveloba unda 

Catardes erTdroulad ori niveliriT, SemdgomSi maTi 

adgilebis SecvliT. 

trigonometriuli niveloba. am meTodiT niSnulis meore 

napirze gadacemisas zenitur manZilebs (daxris kuTxeebs) 

zomaven zusti optikuri TeodolitiT an Tanamedrove 

maRali sizustis kuTxmzomi instrumentiT. dakvirvebas 

axdenen pirdapiri da Sebrunebuli mimarTulebiT 

erTdroulad ori instrumentiT.  

 da  wertilebi (nax.3.3.2), romelTa Soris aRmateba 

unda gaizomos, warmoadgenen xidis dakvalviTi safuZvlis 

punqtebs.  

 
nax. 3.3.2 

instruments da samizneebs aTavseben paralelogramis 

wveroebSi . sasurvelia es manZili ar 

aRematebodes m-s. samizneebad iyeneben lartyebze 

damagrebul gadasaadgilebel dafebs gadidebuli StrixebiT 
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(zeda, Sua, qveda), romelTa RerZi SeTavsebul unda iqnas 

lartyis Sesabamis StrixTan. 

gansazRvraven ra instrumentis zenitis adgils  da 

daayeneben vertikalur wredze  anaTvals, 

erTdroulad orive napirze umizneben Wogrs samiznes, 

gaasworeben Tarazos (vertikalur wredze) da aiReben 

anaTvals lartyaze, romelic instrumentis simaRlis toli 

iqneba. daamTavreben ra gazomvebs erT napirze, instrumentebs 

Seucvlian adgilebs. dakvirvebas iwyeben zenituri manZilebis 

gazomviT Soreul lartyebze da amTavreben instrumentis 

simaRlis gansazRvriT. 

ormxrivi trigonometriuli nivelobis formula iqneba 

 
sadac,  da  aris erTi da igive samiznis zenituri 

manZilebi erTdroulad sxvadasxva instrumentiT gazomili; 

 da erTidaigive samiznis simaRleebi lartyis 

quslidan;  da  instrumentis simaRleebia  da  

reperebze;   da  punqtebs Soris manZili, 

gansazRvruli dakvalviTi safuZvlidan. aRmatebebis miRebuli 

mniSvnelobebidan gansazRvraven saSualos da misgan 

gadaxrebiT Seafaseben niSnulis gadacemis sizustes. 

hidrostatikuri niveloba. niSnulis gadacema mdinaris 

meore napirze SeiZleba ganxorcieldes hidrostatikuri 

nivelobis gziT (nax. 3.3.3).  
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nax. 3.3.3 

 

erTi sanivelo sadguris manZilze  da  boZebidan 

myar adgilebze daayeneben 1 da 2 reperebs. radganac ziar 

WurWlebis kanonis Tanaxmad  da  boZebTan wylis 

doneebi erT simaRleze iqneba, amitom martivia maTi 

dakavSireba niveliriT 1 da 2 reperebTan. dakvirvebas axdenen 

drois gansazRvruli intervalebiT. erTdroulad napirebze 

zomaven wylis da haeris wnevas da temperaturas, aRmatebaSi 

Sesworebebis Sesatanad. mravali dakvirvebidan sazRvraven 

saSualos. xelsayrel pirobebSi es meTodi uzrunvelyofs 

niSnulis gadacemas ramdenime milimetris cdomilebiT.  

 

 

 

3.4. xidis gegmuri safuZveli 

 

xidis mSeneblobis gegmur geodeziur safuZvels 

specialurad Seqmnili sayrdeni geodeziuri qselis punqtebi 

warmoadgenen. mas sadakvalvo qseli ewodeba da maTgan 

gamoaqvT naturaSi xidis burjebis centrebi da RerZebi. igi 

erTerTi yvelaze sapasuxismgeblo, rTuli da maRali 

sizustiT Sesasrulebeli samuSaoa xidis mSeneblobisas. 
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samSeneblo normebi da wesebi moiTxoven, rom xidis 

burjebis centrebis mdebareobis saSualo kvadratuli 

Secdoma ar aRematebodes xidis malebis montaJis Secdomebs 

– mm-s. amitom safuZvlis punqtebis mdebareobis 

Secdomebi, rogorc gamosavali punqtebisa, 1,5-2-jer mcire 

unda iyos da saSualod Seadgendes mm-s. aqedan 

gamomdinare, punqtebis koordinatebis Secdomebi ar unda 

iyos mm-ze meti. 

burjebis dakvalvis meTodis da garemo pirobebis 

mixedviT, xidebis mSeneblobisas geodeziur sadakvalvo 

safuZvlad iyeneben triangulaciis, xazovan-kuTxuri (e.w. 

`bazuri samkuTxedebis~), poligonometriis da 

trilateraciis qselebs. 

saxide sadakvalvo safuZvlis punqtebs Caamagreben 

mdgrad qanebSi yvelaze maRali (wyaldidobisas) wylis 

donis zeviT da dakvalviTi samuSaoebis Casatareblad 

xelsayrel adgilebSi. 

didi xidebis dros, xidTan misasvlelebis, saregulacio 

da napirgasamagrebeli nagebobebis mSeneblobisaTvis 

geodeziuri safuZveli iqmneba SuqmanZilmzomuri an 

moklebazisiani poligonometriis damatebiTi svlebis saxiT, 

punqtebis mm skS gansazRvriT. 

saSualo da mcire xidebis mSeneblobisas geodeziur 

safuZvlad iyeneben xidis RerZis orive napirze dasamagrebel 

gamosaval punqtebs. 

sadakvalvo qselis punqtebis koordinatebi isazRvreba 

adgilobriv koordinatTa sistemaSi, romlis saTaves, 

Cveulebriv aTavseben xidis RerZis dasawyisSi, abscisTa 

RerZs ki – xidis RerZis gaswvriv. abscisebis da 

ordinatebis uaryofiTi sidideebis Tavidan asacileblad, maT 

umateben erTidaigive ricxvs (mag. m). xSirad, 



66 
 

gamosaval punqtebs, xidis mSeneblobis periodSi maTi 

daculobisaTvis, ganalageben xidis ara ZiriTad, aramed 

monacvle RerZze, romelic mis paralelurad iqneba 

ganlagebuli. 

SuqmanZilmzomuri da kuTxuri gazomvebisas, refraqciis 

gavlenis Sesasusteblad, mzeris sxivi wylis an dedamiwis 

zedapiridan m-ze maRla unda gadiodes. 

saxide triangulacia. xidis sadakvalvo qselis ageba 

triangulaciis meTodiT, e.i. samkuTxedebis rigis saxiT, 

romelSic izomeba yvela kuTxe da sabaziso gverdebi, 

didxans ZiriTadi meTodi iyo xidebis mSeneblobisas. es 

aixsneba im sirTuleebiT, romlebic dakavSirebuli iyo 

gverdebis sigrZeebis gazomvasTan. triangulaciis gamoyeneba 

saSualebas gvaZlevs SemovifargloT gacilebiT mokle 

manZilebis da maTi mcire raodenobis gazomvebiT. amitom 

triangulaciis qselis ageba amJamadac umjobesia, Tu 

manZilebis gazomva sruldeba sazomi xelsawyoebiT 

(SuqmanZilmzomis ar arsebobis, arasakmarisi sizustis, 

agreTve meore napirze miuwvdomlobis gamo). 

sazomi xelsawyoebiT (invaris an foladis mavTulebiT, 

komparirebuli xveulaTi, skalebiani lentebiT) gazomvisas, 

bazisis adgils SearCeven napirze mkvrivi gruntiT, swor 

horizontalur ubanze, ara umetes  daxriT. bazisis 

sigrZes irCeven im pirobiT, rom kuTxeebi qselSi iyos ara 

nakleb . unda aRiniSnos, rom bazisis sazomi 

xelsawyoebiT gazomva Sromatevadi procesia da sasurvelia 

misi, saTanado sizustis SuqmanZilmzomiT gazomva. 

saxide triangulaciis tipur figurad ormagi 

geodezuri oTxkuTxedi gvevlineba (nax. 3.4.1a), romelSic 

 gverdi emTxveva xidis grZiv RerZs, xolo  da  

gverdebi xidis burjebis sadakvalvo gverdebia. 
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Seviwrovebul pirobebSi, zogjer xidis RerZi SeuuRldeba 

triangulaciis punqtebs damatebiTi agebiT (nax. 3.4.1b). 

mdinareSi kunZulebis arsebobisas saxide triangulacia 

SeiZleba ganviTardes centraluri sistemis saxiT (nax. 

3.4.1g). qselebis msgavsi saxe SeiZleba agebul iqnas did 

mdinareebsa da tbebze, sadac kunZulebis ararsebobisas 

punqtebs amagreben wyalSi myarad Casmul boZebze. 

geodeziuri oTxkuTxedis forma SeirCeva saxide 

triangulaciis punqtebidan burjebis dakvalvis pirobiT – 

maqsimaluri SesaZlebeli sizuste pirdapiri kuTxuri 

gadakveTis xerxiT. rogorc cnobilia, amisaTvis 

aucilebelia, rom gadakveTis kuTxe burjis centrSi  

Seadgendes. am dros oTxkuTxedis gverdebis sigrZe napirze 

xidis sigrZis an sadakvalvo gverdis  iqneba. 

 
nax. 3.4.1 

amrigad, dakvalvis sizustis gazrdisaTvis geodezur 

oTxkuTxeds unda qondes gaWimuli forma siganis 

SefardebiT sigrZesTan  da diagonalTan iribi 

kuTxeebiT – . aseTi kuTxeebis 

arsebobisas izrdeba samkuTxedebis geometriuli kavSiris 

Secdomebi (`Sebrunebuli wona~) da punqtebis mdebareobaSi 
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moTxovnili sizustis uzrunvelsayofad, aucilebeli xdeba 

kuTxuri gazomvebis sizustis gazrda.  

saxide triangulaciis proeqtis winaswari angariSi 

xdeba samkuTxedebis mwkrivis elementebis sizustis 

Sefasebis formulebiT, sadac es elementebi 

gawonasworebulia figurebis, azimutebis da bazisebis 

pirobebiT. dazustebuli angariSi xdeba saxide 

gadasasvlelis gamosaval punqtebs Soris gverdis woniTi 

funqciis da sadakvalvo gverdis (`gadakveTis bazisi~) erTi 

an orive punqtis abscisisa da ordinatis woniTi funqciebis 

amoxsniT. pirobiTi gantolebebis SedgenisaTvis aucilebeli 

kuTxeebis, gverdebisa da koordinatebis sidideebi unda 

aRebul iqnas proeqtidan. ganvsazRvravT  normalur 

gantolebaTa sistemis amoxsniT,  Sebrunebuli wonis 

sidides gawonasworebis Semdeg da Tu mocemuli gveqneba 

teqnikuri moTxovnebis Tanaxmad, elementis gansazRvris  

skS, vipoviT gazomili kuTxis erTeuli wonis  skS. 

 
magaliTad, Tu  erTeuls logariTmis me-6 

niSanSi, mm, rac xidis sigrZis – km dros 

gvaZlevs –  erTeuls 

logariTmis me-6 niSanSi, miviRebT . 

saxide triangulaciis punqtebs Soris mxedveloba 

uzrunvelyofilia maTze piramidebis saxiT saTanado 

simaRlis niSnebis agebiT. centrebis Camagrebisas 

gansakuTrebiT guldasmiT dayavT nulze niSnebis reduqcia. 

triangulaciis qselSi zomaven or sabaziso gverds 

sxvadasxva napirze, araumetes mm skS. SuqmanZilmzomis 

gamoyenebisas, sabazisod iReben punqtebs Soris grZel 
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gverdebs, ganlagebuls sxvadasxva napirze. invaris mavTuliT 

gazomvisas bazisebad irCeven napirebze ganlagebul mokle 

gverdebs. 

dakvalviTi samuSaoebisaTvis Zalze mniSvnelovania 

gvqondes sabaziso gverdebis daumaxinjebeli masStabi. amitom 

bazisis gazomvamde da gazomvis Semdeg savele an 

stacionalur komparatorze akontroleben SuqmanZilmzomis 

mudmivis, an invaris mavTulis gantolebis ucvlelobas. 

gazomil manZilebSi SeaqvT Sesworebebi meteorologiuri 

pirobebisaTvis (SuqmanZilmzomi), komparirebisa da 

temperaturisaTvis (invaris xelsawyo), agreTve xazis 

daxrilobisaTvis. punqtebis niSnulebs Soris didi 

sxvaobisas, qsels areducireben saSualo doneze an xidis 

RerZze, romelic miiReba dayvanis zedapirad. 

kuTxuri gazomvebi sruldeba Tanamedrove maRali 

sizustis kuTxmzomi instrumentebiT – skS, 

Teodolitis da niSnebis zusti dacentrviT. kuTxeebis 

gazomvebis pirobebi Zalze araTanabaria.zogi mimarTuleba 

gadis xmeleTze, zogi wyalze (temperaturuli gradienti 

sxvadasxva sididis da mimarTulebisaa), rac iwvevs kuTxeebis 

gazomvebSi mniSvnelovan Secdomebs ( -mde). 

gverdiTi refraqciis gavlenis Sesamcireblad mzeris 

sxivs asweven wylis da miwis zedapiridan maRla – m-

iT, gazomvebs atareben diliT da saRamoTi, xolo dRisiT – 

Rrubliani amindis da susti niavis dros. 

saxide triangulaciis ganazomebi gawonaswordeba zusti 

(mkacri) xerxiT da gamoiTvleba, rogorc damoukidebeli 

qseli. 
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xazovan-kuTxuri qselebi. SuqmanZilmzomebis srulyofisa 

da maTi praqtikaSi farTod danergvis Semdeg, xidis 

sadakvalvo qselis agebis ZiriTad meTodad iqca xazovan-

kuTxuri qselebis ageba, sadac izomeba rogorc 

horizontaluri kuTxeebi, ise gverdebi, magram ara yvela 

kuTxe da gverdi. xSirad aseT qselebs ageben erTmagi an 

ormagi geodeziuri oTxkuTxedebis saxiT (nax.3.4.2), 

romelsac zogi avtori e.w. `bazur samkuTxedebs~ uwodebs. 

nax.3.4.2-ze warmodgenil qselSi gazomilia oTxi gverdi 

 da oTxi kuTxe –  (erTmag geodeziur 

oTxkuTxedSi). napirze mdebare gverdebi da mimarTulebebi – 

 da  ar izomeba. Cveulebriv, saxide gadasasvlelze 

ageben ormag geodeziur oTxkuTxeds, romelSic Sua gverdi 

–  SeTavsebulia xidis RerZTan,  da  ki 

dakvalvis bazisebs warmoadgenen. 

naxazze warmodgenili qseli gamoirCeva rigi 

upiratesobiT: 

- napirebis gaswvriv mimarTulebebis ararseboba 

saSualebas gvaZlevs gavzomoT kuTxeebi daaxloebiT 

erTnair garemo pirobebSi, rac amcirebs gverdiTi 

refraqciis gavlenas; 

- punqtebs Soris 

xilvadoba 

uzrunvelyofilia 

maRali niSnebis 

agebis gareSe; 

- SedarebiT mcire 

kuTxuri da 

xazovani 

gazomvebis 

moculobisas qseli gamoirCeva sakmarisi sizustiT da 

nax.3.4.2
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adgilmdebareobis rTul pirobebSi maRali 

manevrirebiT. 

e.w. `bazur samkuTxedSi~ warmoiSoba sami piroba – 

figurebis, gverdebis da proeqciebis. 

figuris piroba mdgomareobs mkveT diagonalebTan 

kuTxeebis tolobaSi 

 
e.i. gazomili kuTxeebis jamebis tolobaSi 

 
anu SesworebebSi gamosaxuli 

 
am formulebSi  aris ganazomebSi Sesworebebi, xolo 

 kuTxuri Seukvreloba. 

gverdebis piroba agebulia Semdeg debulebaze – ori 

mezobeli samkuTxedisaTvis saerTo gauzomavi gverdi (2-4 

gverdi 2-3-4 da 2-1-4 samkuTxedebisaTvis, agreTve 1-3 

gverdi 1-2-3 da 1-4-3 samkuTxedebisaTvis), gamoTvlili am 

samkuTxedebSi gazomili elementebis mixedviT unda tolebi 

iyvnen (kosinusebis Teoremis Tanaxmad). magaliTad, 2-4 

gverdisaTvis gveqneba 

 
anu 
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proeqciebis piroba mdgomareobs masSi, rom `bazuri 

samkuTxedebis~ gverdebis proeqciebis jami saxide 

gadasasvlelis RerZze tolia nulis 

 
anu  

pirobiT gantolebebs amoxsnian Semdegi pirobis dacviT 

 
sadac  da gazomili kuTxeebis da gverdebis 

wonebia da miiReba . 

gamokvlevebma aCvena, rom e.w. `bazuri samkuTxedebis~ 

Semcvel qselebSi gverdebis gawonasworebuli direqciuli 

kuTxis Secdoma kuTxuri gazomvebis Secdomis tolia – 

. gawonasworebuli gverdis skS praqtikulad ar 

aris damokidebuli qselis zomasa da formaze da 

daaxloebiT -iT naklebia xazovani gazomvebis Secdomebze 
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– . koordinatebis da sadakvalvo bazisis 

bolo punqtebis mdebareobis Secdomebi izrdeba saxide 

gadasasvlelis sigrZis gazrdiT da qselis gadanacvlebiT. 

amasTan, abscisebis Secdoma (xidis RerZis gaswvriv) izrdeba 

ufro swrafad, vidre ordinatebis. 

poligonometria. xidis burjebis mSeneblobis 

uzrunvelyofisaTvis poligonometria ufro mosaxerxebeli 

qselia SedarebiT mcirewylian (an mSrali kalapotis) 

adgilebSi. qseli SeiZleba Sedgebodes SuqmanZilmzomuri 

poligonometriis svlebisgan, romlebic eyrdnoba saxide 

gadasasvlelis gamosaval punqtebs (nax.3.4.3). grZivi 

gverdebi 3-5 da 6-8 xidis RerZis (1-2) paraleluria da 

ganlagdebian misgan daaxloebiT m-ze ise, rom punqtebi 

ar moxvdes mSeneblobis zonaSi. aseT svlebSi gverdebs 

zomaven mm skS-iT, kuTxeebs –  skS-iT, e.i. iseTi 

angariSiT, rom gawonasworebul svlaSi punqtebis 

urTierTmdebareobis Secdomam ar gadaWarbos mm. 
trilateracia. am tipis qselebSi, romlebic formiT 

triangulaciis qselebis msgavsia, izomeba mxolod gverdebis 

sigrZeebi. yvelaze xSirad 

trilateraciisas iyeneben 

geodeziur oTxkuTxedebs. 

gazomili gverdebiT gamoiTvleba 

kuTxeebi (kosinusebis TeoremiT) 

da Semdeg punqtebis koordinatebi. 

xidebis sadakvalvo qselebis 

agebisas trilateraciis qselebs 

iSviaTad iyeneben, mxolod im 

SemTxvevebSi iyeneben, roca 

kuTxuri gazomvebi gaZnelebulia 

Rrublianobis, refraqciis an sxva 

nax. 3.4.3 
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mizezebis gamo. aseve, misaRebia trilateraciis gamoyeneba 

xidis mSeneblobisas maRal mTian adgilebSi, roca punqtebs 

Soris didia aRmateba da gvixdeba sivrculi qselis ageba. 

 

 
3.5. xidis burjebis centrebis dakvalva 

 

burjebis konstruqcia da agebis teqnologia. xidis 

burjebis ageba rTuli, Sromatevadi da ZviradRirebuli 

procesia, amitom burjebis konstruqciis SerCeva xSirad 

ganisazRvreba maTi agebis ekonomiurobiT da tempebiT. 

ganasxvaveben Sualedur da bolo (sanapire) burjebs. 

Sualeduri burjebi Sedgeba sami ZiriTadi nawilisgan: 

saZirkveli, burjis tani da Tavisgan, romlis 

SemadgenlobaSi Sedis fermisqveSa fila (rigeli, mwekoWi) 

da daarmaturebuli moedani sayrdeni nawilebis dasayeneblad. 

TaRuri tipis xidebis Sualeduri burjebis konstruqciaSi 

fermisqveSa fila ar aris. sanapire burjebi Sedgeba 

saZirkvlis, burjis tanis, karadis kedlis, fermisqveSa 

filis da rkinabetonis frTebisgan – burjis SesauRleblad 

sagzao vakisTan. 

hidrogeologiuri pirobebis mixedviT, burjebis 

saZirkveli amoyavT Ria qvabulSi, bunebriv (kldovan) 

sayrdenze, ximinjebze (xis, rkinabetonis, foladis), 

CasaSvebi WebiT da kesonebiT (or ukanasknels iSviaTad 

iyeneben). ZiriTadad, burjebs ageben marTkuTxa an wriuli 

formis rkinabetonis mTliani ximinjebis saxiT.  

burjebis amoyvanis xerxebis mixedviT arCeven 

monoliTur, asawyob-monoliTur da asawyob burjebs. 

burjebis dakvalviTi samuSaoebis SemadgenlobaSi Sedis: 

burjis saZirkvlis centris, konturis da niSnulis gadatana 
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adgilze; burjis RerZebis da centris dakvalva; burjis 

tanis konturis, Tavis niSnulis da fermisqveSa nawilis 

gadatana naturaSi. 

saxide gadasasvlelis trasis aRdgena. saxide 

gadasasvlelis mSeneblobisaTvis gansazRvraven da adgilze 

daamagreben burjebis centrebis mdebareobas, xidTan 

misasvlelebisa da saregulacio mowyobilobebis RerZebs, 

agreTve asruleben am nagebobaTa agebis da malebis 

damontaJebisas detalur gegmur da sasimaRlo dakvalviT 

samuSaoebs. CamoTvlil samuSaoTagan yvela rTuli da 

sapasuxismgeblo – xidis burjebis centrebis dakvalvaa. 

dakvalviTi samuSaoebis dawyebamde aRadgenen trasas: 

azusteben piketaJs, amowmeben saxide gadasasvlelis 

SeuRlebis adgils misasvlelebTan, akontroleben gegmuri 

da sasimaRlo safuZvlis punqtebis mdebareobas. 

saxide gadasasvlelis adgilze mdebareoba trasis 

saerTo piketaJiT da gamosaval (  da ) punqtebTan mibmiT 

ganisazRvreba (nax. 3.5.1). burjebis centrebi moicema 

koordinatebiT, sapiketaJo mniSvnelobiT da kontrolisaTvis 

– xidis malebs Soris manZilebiT. 

burjebis centrebis dakvalvisaTvis yvelaze xSirad 

iyeneben: uSualod sazomi xelsawyoebiT dakvalvas; 

SuqmanZilmzomebiT dakvalvas; pirdapiri da Sebrunebuli 

kuTxuri gadakveTebis xerxebiT dakvalvas. 
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nax. 3.5.1 

burjebis centrebis dakvalva sazomi xelsawyoebiT. 

roca xids ageben mSral kalapotze an zamTrobiT gayinul 

mdinareze, burjebis centrebis gegmuri mdebareoba SeiZleba 

gansazRvruli iqnas uSualod saproeqto manZilebis 

gadazomviT sadakvalvo gamosavali punqtebidan xidis RerZis 

gaswvriv. xazovan gazomvebs am dros asruleben skalebiani 

lentebiT (bafTebiT) an xveulaTi specialurad agebul 

bogurebze. daWimulobas aregulireben dinamometriT. SeaqvT 

Sesworebebi yoveli malis sigrZeSi temperaturisa da 

komparirebisaTvis. dakvalvas asruleben xidis Tavidan da 

bolodan Suisken. Secdomebis gamo SuaTana burjisaTvis 

miviRebT or wertils. Tu manZili maT Soris ar aRemateba 

gazomvis zRvrul Secdomas, maSin burjis centrad aiReben 

am ori wertilis saSualos da Sesabamisad gadaanacvleben 

uaxloesi burjebis centrebsac saTanado mimarTulebiT. 

burjebis centrebis mdebareobas afiqsireben bogurebze 

da kontrolisaTvis zomaven malebis sigrZeebs. am gazomvebis 

safuZvelze Sedgeba burjebis dakvalvis SesrulebiTi naxazi. 

aseTive xerxiT dakvalaven burjebs mcire siRrmis 

mdinareebsa da sruteebze. am SemTxvevaSi bogurebs ageben ara 

xidis RerZis gaswvriv, aramed misgan m 

paralelurad gadaadgilebiT erT an orive mxares. centris 
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wertilebi gaaqvT samSeneblo-samontaJo samuSaoebis zonidan, 

maTi mSeneblobis damTavrebamde Senaxvis mizniT. 

burjebis centrebis dakvalva SuqmanZilmzomebiT. mSral 

kalapotSi, gayinul mdinareze, agreTve kunZulebian 

kalapotSi, burjebis centrebi SeiZleba daikvalos 

SuqmanZilmzomebiT. saproeqto manZilebi sayrdeni 

punqtebidan burjebis centramde izomeba nax. 3.5.2-ze 

motanili sqemis mixedviT reducirebis xerxiT. gazomvebis 

kontrolisaTvis SuqmanZilmzomiT gazomvebi tardeba orive 

sayrdeni wertilidan (naxazze 1 da ). 

 
nax. 3.5.2 

burjebis aseTi xerxiT dakvalva saSualebas gvaZlevs 

erTdroulad miviRoT manZilebis gawonasworebuli sidideebi 

da SuqmanZilmzomis mudmivi sididis Sesworeba. 

nax. 3.5.2-is mixedviT, pirdapir svlaSi izomeba 

manZilebi: , xolo Sebrunebul svlaSi 

manZilebi: . yoveli wyvili 

pirdapiri da Sebrunebuli ganazomebis jami gvaZlevs xidis 

sigrZes 
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xidis saSualo sigrZe toli iqneba 

 
xidis sigrZis uSualo gazomvebidan pirdapiri da 

Sebrunebuli svlebiT, xidis sigrZis saSualo sidide tolia 

 
(3.5.2) da (3.5.3) formulebidan gamomdinare, 

SuqmanZilmzomis mudmivis Sesworeba iqneba 

 
an 

 
gazomil manZilebSi  Sesworebebis  gamoTvlis da 

Setanis Semdeg gawonasworebuli gverdebis kontroli iqneba 

 
erTeuli wonis Secdoma toli iqneba 

 
manZilebis gawonasworebuli sidideebidan gamoiTvleba 

malebis sigrZe. maTi SedarebiT saproeqto sidideebTan 

ganisazRvreba burjebis centrebisaTvis reduqciis sidideebi. 

burjebis centrebis dakvalva pirdapiri kuTxuri 

gadakveTiT. did mdinareebze xidebis burjebis centrebis  

dasakvalavad xSirad iyeneben pirdapiri kuTxuri gadakveTis 

meTods. dakvalvisaTvis winaswar Seadgenen generalur 
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dakvalviT naxazs, romelzec daaqvT sapiketaJo trasaze 

mibmuli gamosavali punqtebi, saxide dakvalviTi qselis 

punqtebi, qselis gverdebis direqciuli kuTxeebi da xidis 

burjebis centrebi gadakveTis bazisis punqtebze 

mimarTulebebiT da dakvalvis kuTxeebis sidideebiT. 

TiToeuli burjis centri daikvaleba minimum sami 

mimarTulebidan – gadakveTis bazisis orive punqtidan da 

xidis grZivi RerZis gaswvrivobidan. damatebiT burjis 

centri SeiZleba daikvalos meore gadakveTis bazisis 

erTerTi punqtidan (meoTxe mimarTuleba). 

burjis konturSi samizne daidgmeba ori Teodolitis 

mzeris sxivebis gadakveTis wertilSi, romelic  da  

damkvalavi kuTxeebis gadazomviT miiReba (nax.3.5.3). samuSao 

sruldeba wredis ori mdebareobidan saSualo wertilis 

damagrebiT adgilze. mesame TeodolitiT am wertilis 

mdebareobas azusteben xidis RerZze. 

rogorc cnobilia, saproeqto wertilis gansazRvris 

sizuste pirdapiri kuTxuri gadakveTiT, saxide qselis 

punqtebis  urTierTmdebareobis Secdomis 

gaTvaliswinebiT, gamoisaxeba formuliT 

 
sadac,  aris pirdapiri gadakveTis skS; kuTxis 

gazomvis skS; gverdis sigrZe;  me-3 da me-4 

punqtebis urTierTmdebareobis Secdoma (e.i. gamosavali 

monacemebis Secdoma). 

magaliTad, Tu gadakveTis bazisi m, m, 

mm, pirdapiri kuTxuri gadakveTis mocemuli 

sizustis – mm dros damkvalavi kuTxeebis agebis 
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 moTxovnili sizuste toli iqneba 

  

burjebis centrebis dakvalva Sebrunebuli kuTxuri 

gadakveTiT. Rrma da did 

mdinareebze, rogorc ki 

gaCndeba asagebi burjis 

konturze instrumentis 

dayenebis saSualeba, 

iyeneben Sebrunebul 

kuTxur gadakveTas 

burjis centridan 

damkvalavi bazisebis 

minimum sam wertilze. am 

dros burjis centris gamoTvlili mniSvnelobis reducireba 

xdeba burjis saproeqto centrTan TandaTanobiTi miaxloebis 

anu dayvanis xerxiT. am xerxis gamoyenebisas winaswar 

gamoTvlian TiToeuli burjisaTvis e.w. dasayenebel 

elementebs burjis centrisa da geodeziuri punqtis 

koordinatebiT. daayeneben instruments daaxloebiTi burjis 

centrSi, zomaven saxide qselis me-3 da me-4 punqtebze 

mimarTulebebs Soris kuTxes, aseve me-4 da me-5, agreTve me-5 

da me-6 mimarTulebebs Soris  kuTxeebs (nax.3.5.3). 

kuTxeebis gazomil da saproeqto sidideebs Soris 

sxvaobebisa da dasayenebeli elementebis mixedviT 

ganisazRvreba koordinatTa reduqciis sidideebi, romelTa 

gadazomviT koordinatTa RerZebze, pouloben burjis 

dazustebul centrs. amocana ixsneba TandaTanobiTi 

miaxloebis xerxiT. 

tradiciuli Sebrunebuli gadakveTisgan gansxvavebiT, 

romlis drosac punqtis mdebareoba adgilze cnobilia da 

nax.3.5.3
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amocana mdgomareobs am punqtis koordinatebis gansazRvraSi, 

dayvanis xerxis, anu rac igivea, TandaTanobiTi miaxloebis 

xerxis dros, piriqiT, koordinatebia cnobili da saWiroa 

am wertilis daniSvna adgilze burjis centris saxiT. Tu 

burjis centrs aRvniSnavT -Ti, xolo instrumentis 

dayenebis wertils -Ti, maSin cnobili  da  saproeqto 

koordinatebiT da Sebrunebuli gadakveTiT napovni 

instrumentis dgomis wertilis  da  koordinatebiT, 

saxide sadakvalvo qselis punqtebze yoveli 

mimarTulebisaTvis gveqneba  

 
Tu (3.5.8) tolobas davSliT teiloris mwkrivad da 

SemovifarglebiT pirveli rigis daSlis wevrebiT, agreTve 

dasayenebeli elementebis gamoyenebiT, miiReba gantolebaTa 

sistema, romlis amoxsnis Sedegad Rebuloben dayvanis 

(reduqciis) elementebs koordinatTa RerZebis gaswvriv. 

rogorc Sebrunebuli gadakveTis SemTxvevaSi, aqac 

dayvanis elementebis gansazRvris sizuste arsebiTadaa 

damokidebuli burjis centris im wris mimarT mdebareobaze, 

romelic damkvalavi qselis punqtebze gadis. amitom am 

xerxis gamoyenebisas winaswar SearCeven dasakvirvebel 

punqtebs. 

instrumentis dayenebis wertilis didi daSorebis dros 

burjis centridan (ramdenime metramde), amocana wydeba 

TandaTanobiTi miaxloebis meTodiT, kompiuterze. 

am xerxis dros burjis centris mdebareobis 

gansazRvris sizuste umTavresad damokidebulia Sebrunebuli 

gadakveTis sizusteze. gadakveTis skS SeiZleba gamoTvlili 

iqnas formuliT (aRniSvnebi ixileT nax. 3.5.3-ze) 
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sadac,  aris Sebrunebuli kuTxuri gadakveTis skS; 

 da  gazomili kuTxeebis skS; burjis 

centridan damkvalavi qselis punqtebamde manZilebi; 

punqtebis urTierTmdebareobis Secdoma;  

qselis gverdebis (dakvalvis bazisebis) sigrZeebi. rogorc 

pirdapiri gadakveTis dros, aqac miviRoT, rom  

, . maSin gveqneba 

 
am formulidan kuTxeebis gazomvis sizuste toli iqneba 

 
magaliTad, Tu mm, mm, m, 

, . 

dayvanis xerxis dros dakvalviT samuSaoebs asrulebs 

erTi damkvirvebeli damxmareebis 

gareSe (ramden punqtzec ar unda 

mimdinareobdes dakvirveba). 

xidis burjebis detaluri 

dakvalva. burjis amoyvanisas 

ansxvaveben: saZirkvels (1), 

burjis tans (2) da fermisqveSa 

nawils (3), romelzec ayeneben 

malis nagebobas (nax.3.5.4). Tu 

mdinare iyineba, maSin burjs aZleven yinulmWrel formas. 

saZirkvels aRrmaveben myar qanebamde. saZirkvlis zeda 

nawils meti zomebi aqvs gegmaSi, vidre burjis tanis 
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sayrdens, ris gamo warmoiqmneba safexuri m zomiT, 

rac burjebis dakvalvis dros saSualebas gvaZlevs 

movaxdinoT Sesworebis Setana burjis centris dakvalvis 

proeqtidan gadaxris dros. Rrma mdinareebze burjebs 

aSeneben ximinjebian saZirkvelze, dasaSvebi WebiT an 

kesonebiT (iSviaT SemTxvevebSi). garsiani ximinji 

warmoadgens didi diametris rkinabetonis mils, 

CaRrmavebuls gruntSi vibrodanadgariT. mils avseben 

betoniT, romelzec daaSeneben burjs. 

mSral kalapotze da kunZulze burjebis detalur 

dakvalvas asruleben naturaSi damagrebuli RerZebidan. 

mSral kalapotze burjis amoyvanisas aSeneben 

horizontalur fargsakvalavs, romelzec burjis centridan 

gamoaqvT saxide gadasasvlelis mTavari RerZi da mis 

marTobulad burjis grZivi RerZi. maTi gadatana 

saZirkvelSi xdeba samontaJo mavTuliT da SveuliT. 

kunZulze burjis saZirkvlis amoyvanisas, 

SuqmanzilmzomiT an kuTxuri gadakveTebiT gansazRvraven 

burjis centris zust mdebareobas da daayeneben masze 

instruments, damzeren marjvena da marcxena gamosaval 

punqtebze da daamagreben am RerZis gaswvrivobaSi  da 

 wertilebs (nax.3.5.5). xidis RerZis gaswvrivobaSi 

damagrebuli es wertilebi adgilze afiqsireben burjis 

ganiv RerZs. am RerZis marTobulad afiqsireben burjis 

grZivi RerZis wertilebs –  da . kunZulze 

daamagreben droebiT muSa repers, romelsac akontroleben 

napirze ganlagebuli mudmivi reperidan. 
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nax. 3.5.5 

burjebis SesrulebiTi agegmva. burjebis amoyvanis 

damTavrebis Semdeg tardeba misi SesrulebiTi agegmva, 

romelic gulisxmobs: burjebis centrebis koordinatebis 

gansazRvras; malebis zomebis gansazRvras; fermisqveSa 

moednebis da muSa reperebis sakontrolo nivelobas; 

burjebisa da saregulacio nagebobaTa detalur agegmvas. 

burjebis centrebis faqtiur mdebareobas afiqsireben 

burjis tanis zeda konturze, erTdroulad zomaven malebis 

sigrZeebs burjebis centrebs Soris, romlebic 

saproeqtosgan ar unda gansxvavdebodes – sm metad. 

burjebis sasimaRlo kontroli sruldeba IV klasis 

nivelobiT orive napirze Camagrebul reperebs Soris, 

burjebze gavliT pirdapiri da Sebrunebuli mimarTulebiT.  

burjis detalur agegmvas asruleben misi grZivi da 

ganivi RerZebidan. SesrulebiTi agegmvis masalebidan 

Seadgenen burjebis SesrulebiT naxazs, burjebis centrebs 

Soris manZilebis da reperebis niSnulebis uwyiss. yvela es 

dokumentacia saWiroa malebis nagebobebis montaJisas. 

 

 

3.6. xidis malebis montaJi 
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geodeziuri samuSaoebis meTodika da organizacia xidis 

malebis montaJis dros ganpirobebulia malebis 

konstruqciiTa da masaliT, agreTve maTi awyobisa da 

dayenebis teqnologiiT. malebis montaJis xerxebi 

damokidebulia malis nagebobis tipsa da statikur sqemaze, 

misi elementebis zomasa da masaze, xidmSeneblobis teqnikis 

donesa da warmoebis sxva faqtorebze. 

montaJis xerxebi. xidis malebis montaJis yvelaze 

gavrcelebuli xerxebia: awyoba kidul da naxevradkidul 

mdgomareobaSi; awyoba gemxarixaze misi Semdgomi gadataniT 

adgilze – tivtivebis daxmarebiT an amweTi; awyoba napirze 

misi Semdgomi gadaadgilebiT xidis RerZis gaswvriv ZiriTad 

an damatebiT burjebze. 

kiduli da naxevradkiduli awyoba – didi xidebis 

malebis montaJis ZiriTadi da yvelaze ekonomiuri xerxia. 

samuSaoTa teqnologia am xerxis gamoyenebisas kargadaa 

damuSavebuli da aTvisebuli. am xerxis dros montaJi 

sruldeba uSualod malis dayenebis adgilze. 

naxevradkidul mdgomareobaSi awyobisas, malis nageboba 

TandaTanobiT izrdeba burjidan Suamde an mezobel 

burjamde, amasTan malis mza nawili muSaobs, rogorc 

konsoli da eyrdnoba droebiT amoyvanil Sualed burjs. 

kidul mdgomareobaSi malis awyobisas konstruqciis 

elementebi montaJdeba boloebidan malis Sua nawilisken, 

xaraCoebis an damxmare burjebis gareSe. 

napirze malis awyobas da mis Semdgom gadaadgilebas 

wyalSi – tivtivebis daxmarebiT – iyeneben ganier da Rrma 

mdinareebze, xolo xidis RerZis gaswvriv mis 

gadasaadgileblad iyeneben jalambrebsa da hidravlikur 

domkratebs. 



86 
 

xidis malebis montaJis miRebuli teqnologiisgan 

damoukideblad, geodeziuri samuSaoebi ZiriTadad Semdegi 

saxisaa: 

- xidis grZivi RerZis detaluri dakvalva misi 

sworxazovnobis periodulad SemowmebiT optikuri 

samizneblis daxmarebiT an gverdiTi nivelobiT. 

dasaSvebi gadaxra – mm. 

- fermebis ZiriTadi kvanZebis simaRleSi dayeneba 

geometriuli an zusti trigonometriuli 

nivelobiT; 

- sakontrolo perioduli dakvirvebebi malebis 

awyobis procesSi. 

samSeneblo normebis da wesebis Tanaxmad, malebis 

nagebobaTa montaJisas geodeziuri kontroli xorcieldeba 

yvela stadiaze – dawyebidan damTavrebamde – geometriuli 

parametrebis saproeqtosTan SesabamisobaSi moyvanis mizniT. 

malis nagebobis montaJisa da sakontrolo 

gazomvebisaTvis efeqturia lazeruli samizneebisa da 

lazeruli nivelirebis gamoyeneba. isini saSualebas 

gvaZleven davafiqsiroT RerZebi sivrceSi an sibrtyeze cudi 

ganaTebulobis, qarisa da wvimis pirobebSic.  

SesrulebiTi agegmva. malebis montaJis damTavrebis 

Semdeg sruldeba misi gegmur-sasimaRlo mdebareobis 

Semowmeba SesrulebiTi agegmvis saxiT. agegmvis meTodika, 

rogorc calkeul etapebze, ise damTavrebul samuSaoze, 

erTnairia da ar aris damokidebuli malebis montaJis 

xerxebze. 

SesrulebiTi agegmvis Sedegad Sedgeba malis nagebobis 

gegma, fermebis grZivi profili da rkinigzis xidebisaTvis – 

gzis grZivi profili. 
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damontaJebuli konstruqciebis SesrulebiTi agegmvis 

Sedegebi formdeba saTanado oqmiT, sadac naCvenebi iqneba 

geometriuli parametrebis proeqtisgan gadaxris Sedegebi. 

gadaxrebi ar unda aWarbebdes samSeneblo normebiT da 

wesebiT daSvebul sidideebs. 

SesrulebiTi agegmvebis Catareba lazeruli 

xelsawyoebiT aCvenebs, rom konstruqciebis elementebis 

gegmur-sasimaRlo mdebareobis gansazRvris cdomileba    

m-mde manZilebis dros Seadgens mm da ZiriTadad 

damokidebulia meteorologiuri faqtorebis gavlenaze. 

deformaciebze dakvirvebebi. xidebis deformaciis 

damaxasiaTebelia burjebis vertikaluri dawevebi (jdomebi), 

gamowveuli saZirkvelze statikuri da dinamikuri 

datvirTvebis gavleniT, horizontaluri gadaadgilebebi 

(Zvrebi), gamowveuli wylis nakadis dawolis an sxva 

faqtorebis gavleniT da daxrebi, agreTve malebis nagebobaTa 

CaRunva, gadaxra-gadaferdeba da texiloba. dakvirvebebi 

iwyeba burjebis amoyvanis dawyebidan da grZeldeba xidis 

eqspluataciis sawyis periodSi. dakvirvebebs atareben 1-3 

Tvis periodulobiT, agreTve gazafxulis da Semodgomis 

wyaldidobebis Semdeg.  

dawevebis da CaRunvebis gasazomad sruldeba burjebsa 

da malebze damagrebuli markebis perioduli niveloba. 

gamosaval reperebad iyeneben xidis sadakvalvo sasimaRlo 

qselis reperebs, Tu maTi mdgradoba eWvs ar iwvevs, an 

specialurad am mizniT Camagrebul siRrmiT niSnebs. erT 

burjze Camagrdeba 3-4 marka perimetris gaswvriv. malebis 

CaRunvis gasazomad saval nawilze daamagreben sadeformacio 

markebs, romelTa raodenoba damokidebulia malebis 

konstruqciul Taviseburebebze, gegmaSi zomebsa da 

datvirTvebis sidideebze. nivelobis klasi damokidebulia 
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xidis kategoriaze da gazomvis moTxovnil sizusteze 

(Cveulebriv II an IIIkl.). 

napirisgan moSorebul burjebze dakvirvebebi SeiZleba 

Sesruldes trigonometriuli nivelobiT mm sizustiT.  

burjebis horizontaluri Zvrebis gansazRvra SesaZloa 

kuTxuri gadakveTebiT an gaswvrivobidan gadaxrebis 

gazomvebiT.  

burjebis gverdiTi gadaadgilebis (xidis RerZis 

mimarTulebiT) gansazRvrisaTvis periodulad izomeba 

manZilebi burjebis centrebs Soris invaris mavTuliT an 

maRali sizustis diferencialuri SuqmanZilmzomiT. 

horizontalur gadaadgilebebs sazRvraven 

 (magram araumetes mm) saSualo kvadratuli 

SecdomiT, sadac  burjis simaRlea, m-Si.  
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Tavi 4. geodeziuri samuSaoebi 

magistraluri milsadenis 

mSeneblobis dros 

4.1. milsadenis trasis mimokvleva 

 

magistraluri milsadenis daniSnulebaa navTobis, 

navTobproduqtebis da gazis did manZilze transportireba. 

mis SemadgenlobaSi Sedis: 

1) sarewidan saTavo nagebobamde mimyvani milsadeni; 

2) saTavo nageboba, romelic Sedgeba satumbi 

sadgurebisgan (an sakompresorosgan gazsadenisas) 

da satevado parkisgan navTobis an gazis 

dasagroveblad; 

3) trasaze yovel km-ze ganlagebuli 

Sualeduri sadgurebi, romlebic uzrunvelyofen 

milsadenSi maRal wnevas; 

4) wrfivi nagebobebi – mm diametriani 

milsadenebi – yovel km-ze WebiT da 

gadasasvlelebiT mdinareebze (diukerebiT), 

xeobebze (estakadebiT) da sagzao magistralebze. 
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momsaxurebis gasaadvileblad magistraluri milsadenis 

trasis gaswvriv gayavT satelefono xazi da gruntis gza. 

moTxovnebi daproeqtebaze.  magistralur milsadens 

deben niadagSi ara nakleb m siRrmeze. mcire diametris 

milsadenis qanobs aproeqteben umTavresad adgilis reliefis 

paralelurad. piketaJs dakvalaven daxril zedapirze, 

daxrili manZilebiT adgenen grZiv profilsac. trasis gegmas 

ageben horizontaluri qvedebulebiT. 

didi diametris milsadens aproeqteben ara adgilis 

qanobis paralelurad, aramed gegmasa da profilSi 

gaangariSebuli parametrebis mixedviT. amitom piketaJis 

dakvalva xdeba horizontaluri qvedebulebiT, iseve, rogorc 

sxva trasebze. 

horizontaluri mrudebis radiuss niSnaven 

, sadac  milsadenis gare diametria mm-

Si. vertikalur mrudebs aproeqteben miwayrilis (zvinulis), 

e.w., drekadi xazis mixedviT. rTul pirobebSi dasaSvebia 

milsadenis gayvana zedapirulad – boZebze. 

mimokvleva teqnikuri proeqtis Sesadgenad. milsadenis 

sawyis punqtad iTvleba saTavo nagebobis moedani, saboloo 

punqtad ki – qarxana, baza an gamanawilebeli punqti. am 

punqtebs Soris xdeba trasis mimokvleva ise, rom is 

akmayofilebdes yvela teqnikur moTxovnas da amasTan iyos 

minimaluri danaxarjebis mqone, e.i. optimaluri. 

trasis variantebs moniSnaven topografiul gegmaze. 

SesaZleblobis farglebSi, trasas uaxloeben arsebul 

rkinigzas an saavtomobilo gzas, trasis mSeneblobisa da 

eqspluataciis dros satransporto momsaxurebis mizniT. 

trasis SerCeuli mimarTulebis gaswvriv asruleben 

aerofotoagegmvas  masStabiT. adgilze 

anviTareben geodeziur safuZvels da axdenen 
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aerofotosuraTebis gegmur-sasimaRlo mibmas da savele 

deSifrirebas. erTdroulad asruleben marSrutul 

sainJinro-geologiur msxvilmasStabian agegmvas. 

 masStabis fotogegmebis Seswavlisa da 

mocemuli sainJinro-geologiuri agegmvis safuZvelze 

ganisazRvreba trasis optimaluri varianti. 

teqnikuri mimokvlevis savele etapis dros azusteben 

trasis mdebareobas naturaSi da amagreben mis ZiriTad 

wertilebs, irCeven gadasasvlelebisa da sadgurebis 

moednebis adgilebs. 

dasaxlebul punqtebTan trasis miaxloeba ar SeiZleba 

m-ze axlos. amasTan navTobsadenis trasas 

aproeqteben dasaxlebuli punqtis horizontze dabla, xolo 

gazsadens – maRla.  

trasis gaswvriv zolis siganes iReben m, xolo 

tyeSi ganakafs akeTeben m siganiT. Tu trasa Sedgeba ori 

paraleluri xazisgan, maT Soris manZils iReben m.  

mimokvleva muSa naxazebis Sesadgenad. muSa naxazebis 

Sesadgenad mimokvleva – igive savele trasirebaa. am dros 

zomaven moxvevis kuTxeebs da adgilze amagreben moxvevis 

wveroebs, dakvalaven piketebs. sruldeba niveloba da 

gadasasvlelebis agegmva. 

samuSaos asrulebs saZiebo partia, romlis 

SemadgenlobaSi Sedian geodezistebi, geologebi da muSebi. 

reperebs trasaze amagreben yovel km, cdiloben ra 

daamTxvion moxvevis kuTxeebs.  

Tu trasa uzrunvelyofilia sasimaRlo safuZvliT, 

nivelobas piketebze asruleben erTmagi svliT, ormxrivi 

lartyebiT. Tu ar aris uzrunvelyofili, maSin nivelobas 

asruleben ori xelsawyoTi, erTimeoris miyolebiT. 
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trasas akavSireben geodeziur punqtebTan, daaxloebiT 

yovel 50 km-ze. Tu punqtebi ar aris, gansazRvruli 

SualedebiT, yovel 30-40 gverdis Semdeg, gansazRvraven 

WeSmarit azimuts. saagegmvo svlebis zRvruli fardobiTi 

Seukvreloba dasaSvebia , sanivelo svlebSi 

dasaSvebi Seukvreloba ki iangariSeba, rogorc teqnikuri 

nivelobisa. 

moednebis da gadasasvlelebis agegmva. magistraluri 

milsadenis trasis mier mdinareebis, xeobebis da sxv. 

gadakveTisas saWiro xdeba am adgilebis dawvrilebiTi 

agegmva  an  masStabiT. 

trasis gadasvlisas mdinareebsa da xeobebze akeTeben 

diukerebs, e.i. milsadenis CaRrmavebas winaRobis fskerze 

dabla. mTis mdinareebisa da Rrma xeobebis gadakveTisas ki 

ageben estakadebs. 

rkinigzebisa da saavtomobilo gzebis gadakveTa 

milsadenebiT xdeba marTi kuTxiT im adgilebSi, sadac gza 

gayvanilia miwayrilSi. 

milsadenis trasirebis paralelurad, axdenen saTavo 

nagebobaTa moednebis mimokvlevas da agegmvas –  

masStabiT. swor adgilebSi agegmvas asruleben nivelobiT 

kvadratebze, rTuli reliefisas ki – taqeometriuli 

meTodiT. yovel aseT moedanze Caamagreben 1-2 repers. 

savele trasirebisa da aerofotoagegmvis masalebis 

safuZvelze Sedgeba trasis gegma  

masStabiT, calkeuli moednebisa da gadasasvlelebis gegmebi 

ki –  masStabiT, agreTve trasisa da 

gadasasvlelebis grZivi profilebi. 
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4.2. dakvalviTi samuSaoebi milsadenis 

mSeneblobis dros 

 

milsadenis mSeneblobis dawyebis win aRadgenen da 

daamagreben adgilze moxvevis kuTxis wveroebs, trasis 

piketaJs, detalurad dakvalaven mrudebs, gaaxSireben muSa 

reperebis qsels (yovel km-ze), asruleben xazebis 

sakontrolo gazomvebs da ganmeorebiT nivelobas. 

gansakuTrebiT guldasmiT unda Sesruldes milsadenis 

moxvevis adgilebSi tranSeis dakvalva, rom ar qondes 

adgili milsadenis Sexebas tranSeis kedlebTan.  

grZivi profilis gadaRunvis adgilebSi dakvalaven didi 

radiusis mqone vertikalur mrudebs.  

zigzagiani konturis mqone zedapirul milsadenebs 

temperaturuli TviTkompensaciiT, amontaJeben boZebze yovel 

m-Si. 

mdinareebze gadasvlisas napirebze amagreben diukeris 

RerZs, xolo Txrili mdinaris fskerze unda CaRrmavdes ara 

nakleb m-ze. 

mTis mdinareebsa da Rrma xeobebze milsadenis 

gadavlisas ageben estakadebs, romlis sayrdenebis 

dasakvalavad iyeneben imave meTodebs, rasac xidis burjebis 

dakvalvis dros. 

milsadenis tranSeaSi Cadebis Semdeg xdeba misi 

SesrulebiTi agegmva. SesrulebiT grZiv profilze aCveneben 

nayaris zedapiris faqtiur simaRles, milsadenis zeda 

nawilis siRrmes, tranSeis siRrmes, agreTve milebis 

diametrs. 

didi diametris milsadenebSi, Siga wnevis cvlilebis 

Sedegad SeiZleba warmoiSvas sagrZnobi grZivi da ganivi 

deformaciebi, misi gamoberva. amitom didi dawnevis 
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magistralur milsadenebze aucilebelia Catardes 

deformaciebze dakvirvebebi. am mizniT unda aigos 

geodeziuri safuZveli, romelic uzrunvelyofs sm 

sizustes. 

  

 

 

 

 

 

 

Tavi 5. geodeziuri samuSaoebi 

eleqtro-gadamcemi xazis 

mSeneblobis dros 

5.1. eleqtro-gadamcemi sahaero xazis trasis 

SerCeva 

 

trasis SerCevis teqnikuri pirobebi. eleqtro-gadamcemi 

xazebi iyofa sakabelo (miwisqveSa) da sahaero xazebad. 

sakabelo xazi ZviradRirebulia da gaiyvaneba dasaxlebul 

adgilebSi. maRali Zabvis xazebi ZiriTadad sahaero gziT 

gaiyvaneba.  

sahaero xazebis ZiriTadi elementebia: sayrdeni anZebi, 

mavTulebi da izolatorebi.  

sayrdeni anZebidan ansxvaveben – ankeruls da Sualedurs. 

ankeruli anZa iseTi sayrdenia, romelic mavTulis 

daWimulobisagan gamowveul daZabulobas Tavis Tavze iRebs. 

ankeruli tipis sayrdenebSi gamoirCeva kuTxuri sayrdenebi, 

romlebsac trasis moxvevis wveroebSi ageben da specialuri 

sayrdeni anZebi, romlebsac ageben ganieri an maRali 
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winaRobis gadasasvlelebze. Sualedur sayrdenebs ankerul 

sayrdenebs Soris daWimuli mavTulebis Sesakaveblad ayeneben. 

or mezobel sayrden anZas Soris manZili Zabvis sididis 

mixedviT gansxvavdeba da Seadgens: kv Zabvis dros 

– m; kv Zabvis dros – m; 

750kv Zabvis dros – m.  

ankeruli mali, e.i. or mezobel sayrden anZas Soris 

manZili 5-7 km toli miiReba.  

eleqtro-gadamcemi xazis trasis mimokvlevisas unda 

mxedvelobaSi iqnas miRebuli, e.w. gamtarebis miaxloebis 

gabariti, anu dasaSvebi umoklesi manZili daWimuli gamtaris 

udables wertilsa (CaRunvis isris maqsimaluri sididis 

dros) da dedamiwis zedapirs Soris (nax. 5.1.1). misi 

dasaSvebi sidide sxvadasxva pirobebisaTvis gansxvavebulia 

da Seadgens: kv Zabvis xazisaTvis – dausaxlebel 

adgilebSi m-s, Znelad misawvdom adgilebSi – m-

s; kv Zabvisas Sesabamisad m da m-s. 

 
nax. 5.1.1 

horizontaluri daSoreba gamtarebsa da uaxloes 

Senobasa da nagebobamde unda iyos aranakleb: kv 

Zabvisas – m; kv Zabvisas ki m. es manZili 

gamtaris orive mxares qmnis damcav zonas, romlis 
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farglebSi akrZalulia yovelgvari samSeneblo samuSaoebi, 

karierebis damuSaveba, masalebis dasawyobeba. 

manZili or mezobel maRali Zabvis xazs Soris an 

maRali Zabvis xazsa da kavSirgabmulobis xazs Soris ar 

unda iyos naklebi mocemul ubanze yvelaze maRali anZis 

simaRleze.  da kv Zabvis dros es manZili 

m-ia.  

rkinigzis xazis gadakveTis an masTan miaxloebisas 

manZili anZidan elmavlis sakontaqto qselis RerZamde ar 

unda iyos naklebi anZis simaRle plus 3 m. vertikaluri 

manZili eleqtro-gadamcemi xazis gamtarebidan rkinigzis 

sakontaqto qselis anZebis wveromde ar unda iyos m-ze 

naklebi – kv Zabvisas da m - kv Zabvis 

dros.  

saavtomobilo gzis gadakveTisas umciresi manZili 

anZidan gzis kidemde SeiZleba iyos anZis simaRlis toli. 

Tu trasa gadis gzis paralelurad, es manZili izrdeba    

m-iT. vertikaluri manZili mavTulidan gzamde ar unda 

iyos m-ze naklebi kv Zabvisas da m – 

kv Zabvisas.  

tyis masivis gadakveTisas, tyeSi ganakafis sigane unda 

Seadgendes aranakleb ganapira gamtarebs Soris manZili plus 

xeebis simaRle. 

miwis farTobi eleqtro-gadamcemi xazis qveS rCeba miwis 

mflobelis sargeblobaSi, im ubnebis garda, romlebic anZebs 

uWiravT. 

trasis zolis sigane Seadgens m. 

sahaero xazis mimarTulebis SerCeva. didi magistraluri 

trasis SerCeva xdeba teqnikur-ekonomikuri dasabuTebis 

gziT. mcire trasis mimarTuleba SeiZleba SerCeul iqnas 

daproeqtebaze teqnikuri davalebis momzadebisas. trasa 
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SeirCeva teqnikuri moTxovnebis Sesabamisad, topografiuli, 

sainJinro-geologiuri da hidrometruli pirobebis 

gaTvaliswinebiT. 

eleqtro-gadamcemi xazis sawyisi wertili, Cveulebriv 

hidroteqnikuri, Tburi an atomuri eleqtrosadguria, 

saboloo wertili ki msxvili teritoriul-samrewvelo 

kompleqsi. am punqtebs Soris trasa unda iyos rac SeiZleba 

mcire sigrZis, gadiodes xelsayrel adgilebSi da 

danaxarjebi iyos minimaluri.  

trasis mimokvlevisas gverds uvlian aerodromebs 

(arauaxloes km-ze), mWidrod dasaxlebul punqtebs, 

nakrZalebs, sakurorto zonebs da nayofier miwebs. 

sasurvelia, rom trasam rac SeiZleba naklebad gadakveTos 

Senakadebi, xeobebi, sainJinro nagebobebi. trasis gadaxveva 

axlos unda iyos marT kuTxesTan da aranakleb . ar aris 

sasurveli trasis moxveva winaRobebsa da gadasasvlelebze. 

SesaZleblobis mixedviT trasas uaxloeben arsebul gzebs. 

variantebis teqnikur-ekonomikuri SedarebiT SeirCeva 

trasa, romelic ekonomiuria da saimedoa eqspluataciaSi. 

trasis savele daTvaliereba. adgilze trasis 

daTvalierebisas azusteben topografiul da geologiur 

pirobebs, romlis drosac gansakuTrebul yuradRebas aqceven 

mdinareebsa da sxva winaRobebze gadasasvlelebis SerCevas, 

romlis Semdeg trasas adgilze amagreben gruntis niSnebiT. 

savele daTvalierebisas avseben specialur Jurnals, 

romelSic Seitanen trasis sqemas da mis mibmas adgilobriv 

sagnebze.  

 

 

5.2. sahaero trasis saproeqto teqnikuri 

mimokvleva 
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eleqtro-gadamcemi sahaero xazis teqnikuri mimokvleva 

tardeba SerCeuli da damtkicebuli optimaluri 

mimarTulebiT.  

am mimokvlevis mizania mopovebul iqnas masalebi 

teqnikuri an samuSao proeqtis dasamuSaveblad. 

mcire sigrZis trasebisaTvis teqnikur mimokvlevas 

asruleben zedapiruli meTodebiT, didi trasebisaTvis ki 

iyeneben aeromeTodebs. 

zedapiruli meTodi. SerCeuli trasis ZiriTadi 

wertilebi mibmis masalebis mixedviT an koordinatebiT 

gamoaqvT proeqtidan naturaSi. am wertilebiT ganisazRvreba 

trasis mimarTuleba da dainiSneba gaswvrivobaSi wertilebi 

yovel m, magram ara umetes km. 

eleqtro-gadamcemi xazi Sedgeba mxolod swori 

monakveTebisgan, mrudebis gareSe, moxvevis kuTxis wveroebiT, 

romlebic xelsayrel adgilebSi dainiSneba. radgan mrudebi 

ar gvaqvs, piketebs dakvalaven minazomis gareSe. 

sagzao da milsadeni trasebisgan gansxvavebiT, sadac 

piketaJis dakvalva aucilebelia proeqtis naturaSi 

gadasatanad, sahaero xazis trasaze piketebis arseboba 

yovel m-Si gansakuTrebul rols ar TamaSobs. grZivi 

profili SeiZleba Sedges reliefis damaxasiaTebel 

wertilebze aRebuli plus wertilebis mixedviT. trasaze 

anZebis dakvalva xdeba uaxloesi moxvevis kuTxis an 

gaswvrivobis wertilidan. amitom sahaero xazebis 

mimokvlevisas efeqturia trasirebis upiketaJo xerxi. 

trasis niveloba sruldeba grZivi profilis Sedgenis 

mizniT, romelzec aproeqteben anZis mdebareobas da 

simaRles, romelic gamtarebis miaxloebis gaangariSebul 

gabarits uzrunvelyofs. simaRleSi daSvebuli Secdoma plus 
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wertilebis SerCevisas ar unda aRematebodes m-s. 

nivelobis sizustec am sididis Sesabamisi unda iyos. vake 

adgilebSi ZiriTadad sruldeba, teqnikuri niveloba, xolo 

mTian adgilebSi – trigonometriuli niveloba. trasaze 

yovel km Casvamen rkinabetonis reperebs.  

ori paraleluri sahaero xazis trasirebisas, yovel 

km trasebi dakavSirdeba erTi dasaxelebis wertilebiT 

– moxvevis wveroebiT an gaswvrivobis wertilebiT. am 

SemTxvevaSi, reperebs orive trasisTvis saerTos ayeneben, 

trasebis mimarTulebebs Soris SuaSi. 

sahaero xazis zolis agegmvisaTvis taqeometriuli 

svlebis gamoyenebisas daxris kuTxeebs zomaven ori wrediT. 

svlaSi punqtebs irCeven trasis gaswvriv reliefisa da 

situaciis agegmvis uzrunvelyofis angariSiT. svlebis 

gegmur-sasimaRlo mibma xorcieldeba yovel km, 

svlis Seukvrelobam ar unda gadaaWarbos – Teodolitur – 

sanivelo svlaSi – xazovanma , sasimaRlom , sm, 

taqometriul svlaSi – xazovanma , sasimaRlom , 

sm. 

aeromeTodi. am meTodis gamoyenebisas, trasis SerCeuli 

mimarTulebis gaswvriv asruleben marSrutul 

aerofotoagegmvas  masStabiT, mTian 

raionebSi –  masStabiT, xolo moednebsa 

da did winaRobebs gadaiReben  masStabiT. 

savele momzadeba Sedgeba aerofotosuraTebis mibmisa da 

deSifrirebisgan da winaRobaTa simaRleebis gansazRvrisgan. 

topogegmaze daniSnuli trasa zustdeba fotosqemebis, 

stereowyvilebis da fotogegmebis mixedviT. 

sivrculi fototriangulaciis daxmarebiTa da 

aerofotosuraTebis stereodamuSavebiT ganisazRvreba 
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moxvevis kuTxis wveroebis, gaswvrivobis, winaRobebis da sxv. 

wertilebis koordinatebi, agreTve angariSoben sapiketo 

wertilebis niSnulebs da trasis naturaSi mibmis 

monacemebs. 

fotogrammetriuli samuSaoebis Sedegad Sedgeba trasis 

gegma da profili. 

sainJinro-geologiuri da hidrologiuri samuSaoebi. 

trasis kompleqsuri Seswavlis mizniT sruldeba trasis 

m siganis zolis marSrutuli sainJinro-geologiuri 

msxvilmasStabiani agegmva. 

anZebis ganlagebis adgilebis daproeqtebisas, 

aucilebelia detaluri geologiuri da hidrologiuri 

mimokvleva, romelic mimokvlevis meore stadiaze sruldeba 

muSa naxazebis Sesadgenad. amisaTvis anZebis ganlagebis 

proeqti gadaaqvT adgilze, gaburRaven dazverviT 

WaburRilebs TiToeuli anZis adgilze da Seiswavlian wylis 

reJims. erTdroulad agegmaven adgils 1:500 masStabiT 

m kveTis simaRliT. 

anZebis saproeqto mdebareobis naturaSi dakvalva. 

anZebis centrebis adgilze dakvalvisaTvis ZiriTadi 

masalebia eleqtro-gadamcemi xazis samuSao gegma da 

profili, agreTve trasis geodeziur punqtebze an sxva 

sagnebze mibmis monacemebi. 

gegmaze aCveneben anZebis ganlagebas maTi tipis, piketaJis 

da nomris CvenebiT. moxvevis wveroebze aweren moxvevis 

kuTxis sidides. trasis situaciis elementebTan gadakveTis 

adgilebSi aweren winaRobaTa niSnulebs. grZiv profilze 

aCveneben agreTve sayrdeni anZebis dayenebis adgilebs da 

anZebs Soris manZilebs. 

anZebis dakvalva xdeba maTi sapiketaJo mniSvnelobebiT 

uaxloesi damagrebuli wertilebidan. manZilebs damagrebuli 
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wertilebidan anZebamde an anZebs Soris zomaven 

manZilmzomiT, TiToeul malSi daxrilobisaTvis Sesworebis 

SetaniT da akontroleben damagrebul niSnebze mibmiT. 

anZebs Soris gazomili manZilebis gadaxram 

saproeqtosgan ar unda gadaaWarbos malis sigrZis 1/200. 

miRebuli Seukvreloba nawildeba mezobel malebze. 

saWiroebis SemTxvevaSi, anZis centris adgilis gadanacvleba 

dasaSvebia trasis gaswvriv m-iT. 

anZebis centrebis daniSvnisas asruleben dedamiwis 

zedapiridan gamtarebis miaxloebis gabaritis sakontrolo 

gansazRvras. 

agebuli eleqtro-gadamcemi sahaero xazis SesrulebiTi 

agegmvisas izomeba calkeul anZebs Soris manZilebi, 

gamtarebis miaxloebis gabaritebi da anZebis dayenebis 

vertikaluroba. 

damTavrebuli sahaero trasis TvalsaCino suraTs iZleva 

trasis gaswvriv Catarebuli marSrutuli aerofotoagegmva, 

romelzec kargad Cans calkeuli anZebi, qvesadgurebi, 

mdinareebsa da xeobebze gadasasvlelebi da situaciis sxva 

elementebi. 
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Tavi 6. geodeziuri samuSaoebi 

aeroportis mSeneblobis dros 

6.1. aeroportis teritoriis mimokvleva 

 

aeroportis nagebobebi. aeroportebi daniSnulebis 

mixedviT arian saerTaSoriso, respublikuri da adgilobrivi 

mniSvnelobis. rac ufro meti mgzavris gadayvana da afrena-

dajdomis operaciebi sruldeba, miT meti maRali 

kategoriisaa aeroporti.  

aeroporti rTuli kompleqsuri nagebobaa, romelic 

Sedgeba aerodromisgan, sahaero misasvleli zolebisgan, 

samosamsaxuro-teqnikuri teritoriisgan, agreTve 

radionavigaciis da afrena-dajdomis marTvis obieqtebisgan. 

aerodromis teritoriaze gazrdili sizustiT tardeba 

reliefis vertikaluri dagegmareba. mTavar asafren zols 

ganalageben qarebis gabatonebuli mimarTulebis gaswvriv, 

romelsac gverdebidan da boloSi esazRvreba usafrTxoebis 
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zolebi. zolebs akeTeben ZiriTadad, cement-betonis 

safarveliT, romelic uzrunvelyofilia SuqsignalizaciiT 

da radioteqnikuri mowyobilobiT. gverdiTi zolis 

remontisas, saTadarigod akeTeben gruntis asafren-dasajdom 

zols. 

TviTmfrinavebis dgomisa da momsaxurebisaTvis ageben maT 

dasayenebel adgilebs. samosamsaxuro daniSnulebis 

nagebobebSi gansakuTrebuli adgili uWiravs miwisqveSa 

sainJinro qsels, romelic Sedgeba wylis mosaSorebeli 

sistemisgan, wyalgamtari qselisgan, sakabelo da 

sakomunikacio xazebisgan da sxv. samosamsaxuro-teqnikur 

teritoriaze aigeba satransporto da administraciul-

samosamsaxuro daniSnulebis nagebobebi (aerovagzali, peroni, 

teqnikuri samsaxuri), saremonto daniSnulebis nageboba, 

sawyobi da sxva nagebobebi, romlebic frenis normaluri 

pirobebis Seqmnas emsaxurebian. 

aeroportis moednis SerCevisadmi moTxovnebi. 

aeroportis moednis SerCevisas unda gaTvaliswinebul iqnas 

Semdegi moTxovnebi: 

- moedani unda iyos sakmarisi zomebis, raTa ganlagebul 

iqnas masze yvela zemoT CamoTvlili nageboba. moedani 

unda orientirebul iqnas gabatonebuli qarebis 

mimarTulebiT; 

- afrena-dajdomis operaciebis usafrTxoebisaTvis 

aucilebelia, rom moednis reliefs qondes ara umetes 

0,02 qanobisa. wvimis wylis swrafi mocilebisaTvis 

asafren moedans ar unda qondes 0,005 qanobze 

naklebi. am pirobebSi Sesasrulebel samuSaoTa 

moculoba iqneba minimaluri; 

- moedans unda qondes Ria sahaero misasvlelebi, 

gansakuTrebiT gabatonebuli qarebis mimarTulebiT; 
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- grunti unda iyos mdgradi da wylis Rrma CawoliT. 

moedanze ar unda iyos daWaobebuli ubnebi, xeobebi, 

ar unda qondes adgili mewyrul movlenebs da ar 

iWerdes movardnil wylebs. 

samuSaoebi aeroportis mimokvlevisas. zemoT 

CamoTvlili moTxovnebis gaTvaliswinebiT SerCeul moedanze 

asruleben kompleqsur mimokvlevas msxvilmasStabiani 

gegmebis Sesadgenad da proeqtis adgilze gadasatanad. 

moednis SerCeva xdeba kameralurad: topogegmis mixedviT 

Seiswavlian raionis teritorias da arsebuli gegmuri da 

sasimaRlo geodeziuri safuZvlis monacemebs. 

msxvili aeroportebis daproeqteba xdeba or stadiad: 

teqnikuri proeqti da muSa naxazebi da maT Sesabamisad, 

asruleben Semdeg sainJinro-geodeziur samuSaoebs: 1) teqnikuri proeqtisaTvis mimokvlevis stadiaSi: a) 

mTavari asafreni zolis mimarTulebiT trasireba da 

am mimarTulebis paralelurad m gverdebis 

mqone kvadratebis dakvalva; b) aeroportis moednis 

agegmva mimdebare teritoriiT  masStabiT 

reliefis m kveTiT; g) sahaero misasvlelebis 

gamartivebuli agegmva winaRobebis dawvrilebiTi 

daxasiaTebiT, maTi simaRleebis da safuZvlis 

punqtebis niSnulebis gansazRvriT; 2) muSa naxazebisTvis mimokvlevis stadiaSi: a) 

 masStabiT moednis agegmvisaTvis da 

proeqtis adgilze gadatanisaTvis geodeziuri 

safuZvlis Seqmna; b) aerodromis moednis agegmva 

 masStabiT reliefis m kveTiT, 

kvadratebze nivelobis gziT; g) ganaSenianebis 

teritoriis agegmva  masStabiT 

reliefis kveTiT 0,5 m; d) misasvleli gzebis, 
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wyalgamtarebis eleqtro-gadamcemi xazebis, 

Rvargamtari koleqtorebis trasebis mimokvleva.  
geodeziur samuSaoebTan erTad saWiroa moednis 

sainJinro-geologiuri da hidrologiuri mimokvleva, 

agreTve niadagis gamokvleva da meteorologiuri monacemebis 

Segroveba qaris mimarTulebasa da siCqareze, naleqebis 

raodenobaze, temperaturul reJimsa da haeris tenianobaze 

da sxv. 

 

 

 

 

 

 

6.2. aeroportis mSeneblobis geodeziuri  

safuZveli 

 

geodeziuri safuZvlis sizuste. aeroportis moednis 

mimokvlevis procesSi Seqmnili geodeziuri qseli, rogorc 

safuZveli agegmviTi samuSaoebisaTvis, Cveulebriv 

warmoadgens sayrdens aeroportis proeqtis adgilze 

gadatanisTvis. amitom am safuZvelma sizustis mixedviT unda 

daakmayofilos, rogorc agegmviTi samuSaoebis moTxovnebi, 

ise ganaSenianebis da asafreni zolebis ZiriTadi RerZebisa 

da wiTeli xazebis dakvalvisaTvis wayenebuli moTxovnebi. 

garda amisa, dakvalviTi samuSaoebis gamartivebisaTvis 

cdiloben geodeziuri punqtebi moaTavson m 

kvadratebis wveroebSi. 

am moTxovnaTa dasakmayofileblad, geodeziuri 

safuZvlis punqtebis urTierTmdebareobis skS ar unda 
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gadaaWarbos sm-s, xolo reperebis simaRleSi Secdomebma 

gamosavali reperis mimarT – 25 mm-s. 

gegmuri safuZveli. aeroportebis mimokvlevisas  

masStabiT asagegmavi moedani SeiZleba 20 km2 farTobs 

Seadgendes,  masStabiT – 5-8km2 farTobs (aerodromis 

teritoria),  masStabiT – 1km2 farTobs 

(ganaSenianebis teritoria). amitom aeroportis mimokvlevis 

praqtikaSi  masStabSi agegmvas, Cveulebriv saagegmvo 

safuZvelze atareben, xolo geodeziur safuZvels xazovan-

kuTxuri agebis saxiT, qmnian  da  

masStabiT moednis agegmvisaTvis, agreTve dakvalviTi 

samuSaoebisaTvis. 

geodeziur dakvalviT safuZvels, umTavresad anviTareben 

poligonometriis svlebis, an udiagonalebo oTxkuTxedebis 

mwkrivis saxiT. geodeziur punqtebs ganalageben aeroportis 

ZiriTadi nagebobebis axlos da uTavseben m  

kvadratebis wveroebs. 

poligonometrias aproeqteben Sekruli svlebiT. 

gverdebs zomaven Suq – an radiomanZilmzomebiT, 

paralaqsuri xerxiT, skalebiani bafTebiT, an xveulaTi. 

udiagonalebo oTxkuTxedebis dros m sigrZis 

gverdebs zomaven perimetrze SuqmanZilmzomiT an 

paralaqsuri xerxiT. oTxkuTxedSi izomeba yvela kuTxe. 

mwkrivebs akavSireben cnobili gverdebiT. 

sasimaRlo safuZveli. aeroportis moednis wertilTa 

niSnulebiT Sedgeba vertikaluri dagegmarebis proeqti da 

iangariSeba miwis samuSaoebis moculoba. niSnulebis 

mixedviT gamoaqvT naturaSi aerodromis zedapiris yvela 

elementebi, agreTve miwisqveSa komunikaciebi. 

sasimaRlo safuZvlad iyeneben III klasis nivelobis 

qsels, romelic Caketili poligonebis saxiT sruldeba 
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poligonometriis an udiagonalebo oTxkuTxedebis svlebze. 

gegmur niSnebs SeuTavseben sasimaRlos. III klasis reperebs 

Soris asruleben IV klasis sanivelo svlebs ZiriTadi 

kvadratebis gverdebze. 

punqtebis Camagreba. geodeziuri safuZvlis punqtebs 

Caamagreben betonis niSnebiT, muSa safuZvlis wertilebs – 

xis boZebiT. radganac TiToeuli gegmuri niSani 

imavdroulad  repersac warmoadgens, amitom maT amagreben 

ufro Rrmad. iyeneben sxvadasxva konstruqciis niSnebs, 

ufro xSirad sm diametris mils naxevarsferos TaviT. 

niSnis centri miwis zedapiris doneze an sm-iT dabla 

unda iyos. niSans Caabetoneben. Tu xis niSans iyeneben, Tavze 

daasoben lursmans. 

mibma. aeroportis moedanze agebul  geodeziur 

safuZvels, rogorc wesi, gamoTvlian saxelmwifo sistemis 

koordinatebSi da absolutur niSnulebSi, e.i. mibma xdeba 

saxelmwifo qselis punqtebze. Tu aRniSnulis SesaZlebloba 

ar aris, maSin qselis erT gverdze gansazRvraven 

astronomiul azimuts agegmvisa da aerodromis RerZebis 

orientirebisTvis WeSmariti meridianis mixedviT. 
 

 

6.3. aeroportis teritoriis agegmva 

 

kvadratebis ZiriTadi badis dakvalva. geodeziur 

samuSaoebs aeroportis moedanze iwyeben asafreni zolis 

ZiriTadi mimarTulebis dakvalvidan. adgilze es mimarTuleba 

gadaaqvT mocemuli azimutiT da dakvalaven yovel 400 m. 

daeyrdnobian ra am wertilebs, mTel moedanze dakvalaven 

m kvadratebis ZiriTad bades. erTdroulad 

sruldeba gverdebisa da kuTxeebis gazomvebi, badis yvela 
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punqtis koordinatebis gansazRvrisaTvis. mudmivi niSnebis 

Camagrebis Semdeg, maTze asruleben IVkl. sanivelo svlas. 

 masStabiT agegmva. teqnikuri proeqtis 

Sesadgenad moedans agegmaven  masStabiT reliefis 

kveTiT m. gegmur da sasimaRlo safuZvels 

warmoadgens kvadratebis ZiriTadi bade, xolo iq, sadac bade 

ar aris, safuZvels warmoadgens Teodolituri da sanivelo 

svlebis qseli. 

moedans agegmaven topografiuli meTodiT, romelic 

reliefis guldasmiT gamosaxvis saSualebas iZleva. did 

moednebze iyeneben stereotopografiul meTods. 

 da  masStabiT agegmva. aeroportis muSa 

naxazebis Sesadgenad aerodromis teritorias agegmaven 

 masStabiT da ganaSenianebis teritorias –  

masStabiT, moednis nivelobiT. saagegmvo safuZvlad am dros 

gvemsaxureba  m-iani ZiriTadi bade, romelic geodeziuri 

safuZvlis punqtebs eyrdnoba. ZiriTadi kvadratebis SigniT 

ikvaleba m bade  masStabiT agegmvisaTvis da 

m bade  masStabiT agegmvisaTvis. erTdroulad 

asruleben situaciis agegmvas, romelsac badesTan akavSireben 

xazovani gadakveTebiT, perpendikularebis an polaruli 

xerxiT. 

asafreni zolis teritoriaze nivelobas asruleben 

gansakuTrebiT guldasmiT. savele samuSaoebis damTavrebis 

Semdeg adgenen gegmas  masStabiT (ganaSenianebis 

teritoriisaTvis  masStabiT). gegmaze koordinatebiT 

daaqvT geodeziuri punqtebi da maT mixedviT – kvadratebis 

bade. am badis mixedviT, abrisebiT gadaaqvT gegmaze situacia. 

punqtebs miuweren niSnulebs da atareben horizontalebs 

m kveTiT. 
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6.4. aeroportis misasvlelebis agegmva 

 

aeroportis moedans, moTxovnebis mixedviT, winaswar 

SearCeven arsebul gegmebze, xolo misi saboloo dazusteba 

xdeba adgilis daTvalierebis Semdeg. 

rogorc misasvleli, ise moedani unda mibmul iqnas 

gegmurad da sasimaRlod geodeziuri safuZvlis punqtebze. 

sasurvelia sxvadasxva svlebis erTmaneTTan dakavSireba, 

raTa miviRoT Sekruli poligonebi, romlebic saimedo 

kontrolis saSualebas iZleva. 

misasvlelebis agegmva. sahaero misasvlelebis gegmebs 

adgenen arsebuli topografiuli da fotogegmebis 

safuZvelze. gansakuTrebul yuradRebas aqceven arsebuli 

Senoba-nagebobebis da sxva maRali winaRobebis simaRleTa 

gansazRvras, romlebmac SeiZleba dabrkoleba Seuqmnas 

afrena-dajdomis operaciebs. 

winaRobaTa simaRleebis gansazRvra SesaZlebelia 

ramdenime xerxiT: 

trigonometriuli nivelobis xerxis gamoyenebisas 

zomaven  manZils winaRobamde da  daxris kuTxes –  

simaRlis mqone  sayrden punqtze, ris Semdeg angariSoben 

winaRobis  wertilis simaRles (nax. 6.4.1) 
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nax. 6.4.1 

 

 
pirdapiri sivrculi gadakveTis xerxis dros adgilze 

SearCeven baziss im angariSiT, rom misi bolo punqtebidan 

Candes winaRobis wvero. baziss gegmurad miabamen moednis 

geodeziur safuZvels da gadascemen bazisis boloebze 

niSnulebs (SesaZleblobis SemTxvevaSi bazisad irCeven 

kvadratis gverds). 

gvecodineba ra bazisis  sigrZe,  da  gazomili 

kuTxeebiT ganisazRvreba  da  manZilebi winaRobamde, 

xolo  da  gazomili daxris kuTxeebiT –  da  

aRmatebebi (nax. 6.4.2). 
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nax. 6.4.2 

 da  sadgurebis  simaRleebiT orjer ganisazRvreba 

winaRobis  wveros simaRle 

 
sadac 

 
am xerxiT winaRobis simaRlis gansazRvris sizuste 

damokidebulia bazisis, horizontaluri da umTavresad 

vertikaluri kuTxeebis gazomvis sizusteze. instrumentis 

simaRleTa gazomvis Secdomebs maTi mcire gavlenis gamo, 

ugulebelyofen. radganac am xerxis dros winaRobis simaRle 

orjer isazRvreba, amitom mosalodnelia, rom saSualo 

simaRlis Secdoma -jer naklebi iqneba, vidre wina xerxis 

dros. 

winaRobis simaRlis gansazRvra SesaZlebelia 

vertikaluri gadakveTis xerxis gamoyenebiTac adgilze 

SerCeuli ori sxvadasxva simaRlis mqone punqtebidan. am 
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xerxebs garda, ufro warmatebiT da efeqturad iyeneben 

stereofotogrammetriul agegmvas fotoTeodolitis 

gamoyenebiT. 

winaRobaTa simaRleebis gansazRvris Semdeg adgenen 

sahaero misasvlelebis gegmas da profils. 

 

 

6.5. asafreni zolebis RerZebis  

dakvalva 

 

dakvalviTi samuSaoebis win amowmeben gegmuri da 

sasimaRlo safuZvlis punqtebis fizikur mdgomareobas – 

xom ar arian daZrulni an ganadgurebulni. SerCeviT 

amowmeben niSnulebs m kvadratebis wveroebze. 

gansakuTrebiT amowmeben im punqtebis gegmur mdebareobas, 

romlebidanac daikvaleba asafreni zolebis RerZebi. 

aeroportis nagebobaTa proeqtis naturaSi gadatanas 

iwyeben asafren-dasajdomi zolis grZivi RerZis adgilze 

dakvalviT. maTgan ki sruldeba aerodromis nagebobaTa 

dakvalvebi. 

RerZebis dakvalva geodeziuri safuZvlis punqtebidan, 

mibmis sqemis mixedviT sruldeba. Cveulebriv, safuZvlis da 

RerZis punqtebis koordinatebiT, Sebrunebuli geodeziuri 

amocanebis amoxsniT miRebuli manZilebiTa da kuTxeebiT 

(polaruli koordinatebiT) adgilze pouloben asafreni 

zolis RerZis sawyis da bolo punqtebs. maT Soris 

daikvaleba piketebi – boloebidan Suisken ise, rom 

uzrunvelyofil iqnas RerZis dakvalva  fardobiTi 

cdomilebiT. 

dakvalvis Semdeg droebiT niSnebs Secvlian mudmiviT – 

mTavar wertilebze ayeneben reperis tipis betonis niSnebs, 
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xolo piketebze xis paloebs lursmniT centrebis adgilze. 

grZiv RerZs damatebiT amagreben zolis gareT m-

ze gatanili myari niSnebiT. 

misasvleli da sxva gzebis RerZebis dakvalva xdeba 

asafreni zolis grZivi RerZidan. 

dakvalviTi samuSaoebis damTavrebis Semdeg adgenen 

aerodromis RerZebis dakvalvisa da damagrebis SesrulebiT 

naxazs –  masStabiT da axdenen SesrulebiTi 

gazomvebis sizustis Sefasebas. 

asafren-sadajdomi zolis RerZis sigrZeSi Secdoma 

SeiZleba gansazRvrul iqnas formuliT 

 
sadac  da  asafreni zolis mTavari wertilebis 

damoukideblad gansazRvris Secdomebia. punqtebis polaruli 

koordinatebiT dakvalvis dros gvaqvs 

 
sadac  aris gamosavali monacemebis Secdoma, 

konkretulad im punqtebis urTierTmdebareobis Secdoma, 

romlebidanac xdeba 1 da 2 punqtebis gansazRvra;  da 

 da  saproeqto manZilebis gadazomvis Secdomebi; 

 saproeqto kuTxis agebis Secdoma. Tu miviRebT, rom 

,  da SevitanT (6.5.1) formulaSi, 

miviRebT 
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asafreni zolis RerZis azimutSi Secdoma iangariSeba 

formuliT 

 

6.6. miwis samuSaoebi aerodromis  

dagegmarebisas 

 

kvadratebis meTodi. aerodromis vertikaluri 

dagegmarebisas miwis samuSaoebi or etapad sruldeba. pirvel 

etapze miwis masas gadaaadgileben mosaWreli farTobidan 

Casayrelisken, daaxloebiT swori zedapiris misaRebad. meore 

etapze ki igive sruldeba saproeqto niSnulebis doneze 

zedapiris daqanebis misaRebad. TiToeul etaps Seesabameba 

dakvalviTi samuSaoebis Sesrulebis Tavisi wesi. dakvalvis 

meTodi erTidaigivea – kvadratebis meTodi. 

pirvel etapze Semdeg dakvalviT samuSaoebs asruleben: 

- kvadratebis wveroebSi paloebze aweren muSa 

niSnulebs – nayari `plusi~ (+), moWra `minus~ (-); 

- miwis moWrisa da dayris sazRvrebs akontureben 

saryeebiT da aCveneben yvelaze metad mosaWreli an 

dasayreli adgilisken mimarTulebas (nax. 6.6.1) 
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- nayaris zogierT damaxasiaTebel wertilSi ayeneben 

samizneblebs, romelTa zeda nawili Seesabameba nayaris 

saproeqto niSnuls. 

 

 

 

 

daaxloebiT mosworebis Semdeg Seudgebian adgilis 

saproeqto niSnulebze dayvanas, ris Semdeg axdenen 

SesrulebiT agegmvas. 

SesrulebiT gegmaze,  masStabiT, aCveneben 

m kvadratebis wveroTa saproeqto niSnulebs, 

faqtiur simaRleebs da gadaxrebs saproeqtosgan, romlebmac 

ar unda gadaaWarbos mm. qanobebis gadaxra saproeqto 

mniSvnelobidan dasaSvebia . 

kvadratebis meTodiT miwis samuSaoebis Sesruleba 

meqanizebulia. 

taqeometriuli 

meTodi. am meTodis 

gamoyenebisas 

taqeometriT adgilze 

dakvalaven saproeqto 

horizontalebis 

damaxasiaTebeli 

wertilebis gegmur da 

sasimaRlo mdebareobas 

da am monacemebiT 

gadaadgileben miwis 

masas. sadgurebad 

iyeneben m-iT erTmaneTisgan daSorebul wertilebs, 

romlebzec gansazRvraven damaxasiaTebel wertilebamde 

nax. 6.6.1 
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polarul koordinatebs. Semdeg manZilebiTa da sadgurisa da 

damaxasiaTebeli wertilebis niSnulebis sxvaobiT 

gansazRvraven daxris kuTxes. am monacemebiT saproeqto 

horizontalebis damaxasiaTebel wertilebs dakvalaven 

adgilze, risTvisac instrumentis simaRle gadaaqvT 

wertilebze dayenebul saryeebze an lartyebze. 

taqometridan wertilebamde 100-150m manZilisa da 

adgilis mcire daxris kuTxis dros , es meTodi 

uzrunvelyofs sm saSualo sizustes, rac sakmarisia 

vertikaluri dagegmarebisaTvis. 

zemoaRwerili meTodiT naturaSi gadatanili 

wertilebis niSnulebi iolad kontroldeba niveliriT. 

taqeometriuli meTodis naklia Sromisa da drois didi 

danaxarjebi dakvalviTi naxazebis Sedgenaze da adgilze 

kuTxeebis da manZilebis gadazomvaze. 

aerodromis teritoriis vertikaluri dagegmarebis 

samuSaoebis Semdeg Seudgebian asafren-dasajdomi zolebis 

ganivi profilebis dakvalvas. zolebi ormxrivi daqanebisaa – 

 ganivi qanobebiT. zolis napirebze mowyobilia 

damreci Rarebi wvimis wylis mimRebi WebiT da gadaxurulia 

cxauriT. zolebze xelovnuri safaris mosawyobad miwaSi 

amoiReben varclis msgavs sivrces, romlis dakvalva xdeba 

zolis grZivi RerZidan yovel m-ze ganivi profilebiT. 

gasworebul varclze axdenen SesrulebiT agegmvas  

masStabiT. varclis fskeris niSnulebis gadaxra saproeqto 

mniSvnelobidan dasaSvebia mm. zolis qveS moxvedrili 

wylis mosacileblad varclSi awyoben drenaJs, romlis 

saSualebiT wyali moxvdeba wyalmimReb WebSi, xolo iqedan 

– sakanalizacio koleqtorSi. 
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6.7. asafreni zolebis dabetoneba da miwisqveSa  

komunikaciebis dakvalva 

 

asafren-dasajdomi zolis safari cement-betonisaa, 

romelsac aTavseben varclSi xelovnur sagebze (qviSis an 

qviSaqvis baliSze). saproeqto simaRleebi unda dacul iqnas 

 sm sizustiT, xolo zolis ganivi saproeqto qanobebi 

– -iT. 

zolebis dabetoneba sruldeba relsiani an urelso 

betondamgebi manqanebiT. betondamgebi aformebs profils 

zustad saproeqto simaRleze. damTavrebul ubanze 

asruleben sakontrolo nivelobas. saproeqtodan gadaxram 

ar unda gadaaWarbos 5 mm-s.  

Tu asafren zolze daigeba mza rkinabetonis filebi, 

maSin axdenen filebis kuTxuri wertilebis gegmur da 

sasimaRlo dakvalvas. kontrolisaTvis aniveleben dagebuli 

filebis SeerTebebs, sadac simaRleSi sxvaobam ar unda 

gadaametos 2 mm-s. samuSaoebis dasrulebis Semdeg axdenen 

SesrulebiT agegmvas. 

miwisqveSa komunikaciebis dakvalva. aerodromis 

miwisqveSa qselebi (wyalsarinebi, kabelebi da sxv.) 

ganlagebulia asafreni zolebis RerZebis paralelurad da 

am RerZidan daikvalebian. Tu komunikacia mniSvnelovnadaa 

daSorebuli zolis RerZidan, maSin misi dakvalva xdeba  

ZiriTadi kvadratebis punqtebidan. komunikaciis detaluri 

dakvalva da mSenebloba, rogorc wesi, sruldeba 

dagegmarebiTi samuSaoebis dawyebamde. 

Webis mowyobisas gansakuTrebuli yuradReba unda mieqces 

Wis zedapiris niSnulis dacvas, raTa misi done ar 

aRematebodes dabetonebuli zolis dones.  
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komunikaciebis Cawyobisa da Webis mSeneblobis 

damTavrebis Semdeg axdenen mis SesrulebiT agegmvas: zomaven 

Webs Soris manZils; miabamen Webs geodeziuri qselis 

punqtebze da situaciis maxlobel wertilebze; sazRvraven 

Calagebuli milebis diametrebs da aniveleben Webis 

saxuravebs. am monacemebis safuZvelze adgenen komunikaciebis 

SesrulebiT gegmasa da profils  masStabiT. sakabelo 

xazebs aerodromis farglebSi Caalageben vertikaluri 

dagegmarebis samuSaoebis Semdeg. 

 

 

 

 

 

 

  

Tavi 7. geodeziuri samuSaoebi 

samrewvelo obieqtis mSeneblobisas 

7.1. samrewvelo moednis SerCeva da agegmva 

 

samrewvelo kompleqsis mSeneblobisaTvis moedani unda 

SeirCes proeqtis teqnikur-ekonomikuri dasabuTebisas. 

moednis zomebma da misma konfiguraciam saSualeba unda 

mogvces, ganvalagoT ZiriTadi Senobebi, nagebobebi da 

komunikaciebi teqnologiuri procesisa da Sidasaqarxno 

transportis sqemis Sesabamisad, perspeqtivaSi warmoebis 

gafarToebis gaTvaliswinebiT. 

SerCeuli moednis reliefi unda iyos, SesaZleblobis 

mixedviT, mSvidi, cal mxares an Suidan orive mxares 

daqanebiT. sasurvelia, daqaneba mokle gverdis gaswvriv iyos. 

maqsimaluri qanobi dasaSvebia , xolo minimaluri – 
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. aseve sasurvelia, moedani mimxrobil iqnas 

uaxloes rkinigzasTan, an avtomagistralTan.  

samSeneblo moednis SerCevaze did gavlenas axdens 

warmoebis specifika, misi momarageba teqnologiuri da 

samSeneblo masalebiT, energiiT da a.S. mniSvnelovania 

agreTve, moednis siaxloves qalaqis mSeneblobisaTvis 

xelsayreli adgilis arseboba. 

samrewvelo obieqtis teqnikuri proeqtis 

damuSavebisaTvis SerCeul moedans agegmaven  

masStabiT reliefis kveTiT – m. arsebuli gegmebisa da 

rukebis mixedviT, damatebiT adgenen mSeneblobis raionis 

situaciur gegmas  masStabiT, romelzec 

daaqvT samrewvelo kompleqsis moednis konturi, agreTve 

saqalaqo mSeneblobis, saavtomobilo gzebis da rkinigzebis, 

gamwmendi nagebobebis, dasaxlebis, tyis masivis, mdinareebis, 

karierebis da sxv. konturebi. topografiul agegmvasTan 

erTdroulad asruleben msxvilmasStabian sainJinro-

geologiur agegmvas. 

samrewvelo obieqtis muSa naxazebis Sesadgenad, 

ZiriTadi samrewvelo nagebobebis da qalaqis ganaSenianebis 

teritorias agegmaven  masStabiT reliefis kveTiT 

m. agegva SeiZleba Sesruldes, rogorc 

stereofotogrammetriuli, ise topografiuli meTodebiT. 

agegmvis meTodisgan damoukideblad, reliefi unda 

gamosaxul iqnas detalurad.  

 

 

7.2 samrewvelo moednis geodeziuri  

safuZveli 
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instruqciis mixedviT samrewvelo da saqalaqo 

mSeneblobis teritoriaze geodeziur safuZvlad SeiZleba 

gamoyenebul iqnas me- klasis saxelmwifo qselebi,  1-li 

da me-2 Tanrigis (analizuri) gaxSirebis qselebi, II-IV 

klasis sanivelo qselebi, saagegmvo safuZveli. geodeziuri 

qselebis daproeqteba warmoebs  masStabiT agegmvisa da 

dakvalviTi samuSaoebis, agreTve gaxSirebis qselebis 

warmoebis uzrunvelsayofad. 

did samrewvelo moednebze ( km2) iyeneben me-4 

klasis triangulacias km sigrZis gverdebiT an mis 

Semcvlel me-4 klasis SuqmanZilmzomur poligonometrias. 

geodeziuri safuZvlis samsafexuriani sqemis 

gamoyenebisas, aiReben sizustis uzrunvelyofis koeficients 

–  tols da TiToeuli safexurisadmi Rebuloben 

Semdeg moTxovnebs (agegmvis uzrunvelsayofad  

masStabiT): 1) gamosavali geodeziuri safuZveli – 

sm; 2) gaxSirebis safuZveli – sm; 3) 

saagegmvo safuZveli – sm. es sizusteebi unda 

ganxilul iqnas, rogorc gawonasworebul qselSi, punqtebis 

urTierTmdebareobaSi susti adgilis skS.  

Tu ganaSenianebis proeqtis (wiTeli xazebis) naturaSi 

gadasatanad vsargeblobT geodeziuri safuZvliT, maSin 

sizustis gaangariSebas vaxdenT formuliT 

 
sadac  aris samrewvelo kompleqsis moednis saerTo 

sigrZe, km;  teqnologiurad erTmaneTTan dakavSirebuli 

ubnebis saSualo sigrZe, km;  wiTeli xazebisa da 

mTavari RerZebis dakvalvis skS ( sm).  
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magaliTad, Tu km, km da sm, maSin 

sm, e.i. am moednisaTvis geodeziuri safuZvlis 

punqtebis urTierT mdebareobis Secdomam (dakvalviTi 

samuSaoebis warmoebisaTvis) ar unda gadaaWarbos 5 sm-s.  

roca moedani gadaWimulia km siganis zolad, 

geodeziuri safuZvlis yvelaze xelsayreli saxe – 

triangulaciis tolgverda samkuTxedebis mwkrivia, romelic 

Tavsa da boloSi gazomil bazisebs eyrdnoba. aseTi mwkrivis 

SuaSi damakavSirebeli gverdis logariTmis skS 

(gawonasworebuli figurebis, bazisebis da azimutebis 

pirobebiT) tolia 

 
sadac  aris samkuTxedebis ricxvi mwkrivSi;  

kuTxis gazomvis skS; bazisis gverdis logariTmis skS 

( ). 

magaliTad, Tu , , , maSin 

gveqneba  erTeuli 

logariTmis me-6 niSanSi. 

, , xolo 

fardobiTi Secdoma iqneba  

, rac 3 km sigrZis 

dros Seadgens sm.  

gverdis azimutSi  Secdomisas, mwkrivis 

SuaSi punqtebis urTierT mdebareobaSi Secdoma iqneba 

 
roca moednis sigane km aRwevs, geodeziur 

safuZvlad unda agebul iqnas centraluri sistemebis 
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mwkrivi (ormagi samkuTxedebis qseli), romelic 

gawonaswordeba gamosaval bazisebsa da maT azimutebs Soris. 

aseTi mwkrivis SuaSi gverdis logariTmis Secdoma SeiZleba 

gamoTvlil iqnas miaxloebuli formuliT 

 
sadac  aris centraluri sistemebis raodenoba;  

damakavSirebeli kuTxis logariTmis cvlilebis saSualo 

sidide -ze . 

Tu, magaliTad , , 

, maSin gveqneba  

 
fardobiTi cdomileba toli iqneba 

, km sigrZisas 

sm.  dros, punqtebis 

urTierT mdebareobaSi Secdoma iqneba – 

sm. 

Tu triangulaciis magivrad gveqneba poligonometriuli 

svlebi, isini unda aigos Caketili poligonebis saxiT 

km gverdebis sigrZeebiT, romlebic unda ganlagdnen 

RerZebis paralelurad.  

sanivelo qselebi. did samrewvelo moednebze sasimaRlo 

safuZvels – III klasis nivelobis poligonebi Seadgenen, 

romlebic ganlagdeba teritoriis perimetrze. saagegmvo da 

dakvalviTi samuSaoebisaTvis, sasimaRlo qseli gaxSirdeba 

IV klasis sanivelo svlebiT. sanivelo qseli 

gawonaswordeba, rogorc Tavisufali qseli. IV klasis 

svlebi da poligonebi unda dakavSirebul iqnan III klasis 

punqtebTan. sanivelo qselebs im varaudiT aproeqteben, rom 
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simaRleebis gamotana naturaSi SesaZlebeli iyos ara umetes 

mm skS. 

nagebobis saZirkvlis dawevebze dakvirvebebisaTvis 

mSeneblobisa da eqspluataciis periodSi ageben maRali 

sizustis lokalur qselebs sadgurze aRmatebis gazomvis 

ara umetes mm cdomilebiT. 

 

 

7.3 samSeneblo badis sizustis angariSi 

 

samrewvelo nagebobis moedanze dakvalviT safuZvels, 

ZiriTadad geodeziuri samSeneblo badeebis saxiT qmnian, 

romelTa sakoordinato RerZebi paraleluri unda iyos 

nagebobis mTavari RerZebis.  

did moednebze samSeneblo badeebs reducirebis meTodiT 

qmnian, romelSic igulisxmeba: 

1) badis RerZebis saproeqto mimarTulebaTa naturaSi 

gamotana; 

2) badis punqtebis dakvalva miaxloebiT, Teodolituri 

svlis sizustiT da punqtebis droebiT damagreba; 

3) miaxloebiT Camagrebul punqtebze xazovan-kuTxuri 

qselebis ganviTareba da am  punqtebis zusti 

koordinatebis dadgena; 

4) qselis gawonasworeba da TiToeuli punqtisaTvis 

reduqciis elementebis gamoTvla; 

5) punqtebis reducireba; 
6) badis xazovani da kuTxuri elementebis 

sakontrolo gazomvebi. 

did moednebze samSeneblo badis ganviTarebisas 

geodeziur qselebs sam safexurad ageben. pirvel rigSi 

badis perimetrze anviTareben 1 Tanrigis poligonometriis 
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svlebs. radganac am dros svlebSi swrafad grovdeba 

azimuturi Secdomebi, romelsac qselis punqtebis 

mniSvnelovan ganiv Zvrebamde mivyavarT, amitom moxvevis 

wveroebSi poligonometriuli svla unda eyrdnobodes me-4 

klasis poligonometriis punqtebs. badis Semavsebeli me-2 

Tanrigis qselis punqtebis koordinatebi yvelaze 

mosaxerxebelia ganisazRvros udiagonalebo oTxkuTxedebis 

erTiani (mTliani, uwyveti) qselis agebiT, romelic badis 

yvela elements erTian sistemaSi akavSirebs. 

amrigad, did teritoriaze agebul samSeneblo badeze 

rekomendebulia Semdegi xazovan-kuTxuri agebebi: 

1) badis perimetris gaswvriv me-4 klasis 

poligonometria gverdebis sigrZiT km, 

kuTxeebisa da gverdebis gazomvis –  da 

mm skS. igi erTmaneTTan akavSirebs I, II, III da 

IV punqtebs (nax. 7.3.1); 

2) 1-li Tanrigis gaWimuli poligonometriuli svlebi 

me-4 klasis poligonometriis punqtebs Soris, 

gverdebis sigrZiT m da  da mm 

skS; 

3) me-2 Tanrigis Semavsebeli svlebi uwyveti 

udiagonalebo oTxkuTxedebis saxiT, romelic 

eyrdnoba 1-li Tanrigis poligonometrias. aseT 

qselSi izomeba oTxive kuTxe  sizustiT. 
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samSeneblo badis 

sizustis angariSisas 

Cveulebriv, moiTxoveba, rom 

mezobeli punqtebis 

urTierT mdebareobis skS ar 

gadaaWarbos 1/10000, e.i. 

m gverdis sigrZisas – 

mm-s. es sizuste unda 

daakmayofilos me-2 

Tanrigis Semavsebeli qselis 

punqtebma yvelaze sust 

adgilze – udiagonalebo 

oTxkuTxedebis SuaSi. 

amrigad, gvaqvs 

 
sadac  aris gverdis sigrZis gansazRvris Secdoma; 

 gverdis azimutis gadacemis Secdoma. 

Tanabari gavlenis principis mixedviT gveqneba 

 
sawyisi monacemebis Secdoma am SemTxvevaSi, 1-li 

Tanrigis poligonometriaSi gawonasworebuli elementebis 

Secdomebi iqneba, romlebic tolia –  da mm. 

udiagonalebo oTxkuTxedebis erTian qselSi susti 

gverdis skS SeiZleba gamovTvaloT (sawyisi monacemebis 

Secdomebis gauTvaliswineblad) formuliT 

 
an 

nax. 7.3.1
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sadac,  da  aris gverdis gazomvis Secdoma 

mwkrivis SuaSi  da  RerZebis paralelurad;  da  

figurebis (kvadratebis) raodenoba mwkrivSi;  me-2 

Tanrigis qselSi kuTxis gazomvis skS. 

am formulebiT SegviZlia gamovTvaloT udiagonalebo 

qselebSi kuTxeebis gazomvis sizuste 

 
Tu, magaliTad,  m  

mm, gveqneba  (7.3.4. formulidan). 

sizustis maragiT SeiZleba miviRoT kuTxuri gazomvebis 

sizuste  toli.  

udiagonalebo oTxkuTxedebis gawonasworebul qselebSi 

azimutebi qselis sxvadasxva nawilebSi daaxloebiT erTnairi 

sizustiT ganisazRvreba. maTi gansazRvris sizuste 

daaxloebiT kuTxuri gazomvebis sizustes utoldeba da 

masze daSvebebi  iolad uzrunvelsayofia. 

 

 

7.4. samrewvelo nagebobaTa dakvalva 

 

samrewvelo nagebobebis mTavar da gabaritul RerZebs 

naturaSi dakvalaven samSeneblo badis punqtebidan 

saproeqto koordinatebis mixedviT, marTkuTxa 

koordinatebis xerxiT 1/5000 sizustiT. 

didi danadgaris (mowyobilobis) dakvalvisas badis 

sxvadasxva punqtebidan, gabaritul RerZebs Soris manZilSi 

Secdoma Seadgens  
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sadac  da  aris samSeneblo badis  da  

punqtebidan gabarituli RerZebis dakvalvis Secdomebi 

marTkuTxa koordinatebis xerxis gamoyenebisas;  da 

 punqtebis urTierT mdebareobis Secdoma (mm) da tolia 

 (  gverdebis ricxvia);  RerZis 

wertilebis fiqsirebis Secdoma.  

gabarituli RerZebidan saZirkvlis dakvalvisas ageben 

fargsakvalavs da misgan gaswvrivobiTi xerxiT dakvalaven 

ZiriTad samSeneblo RerZebs. ZiriTad RerZebs afiqsireben 

fargsakvalavze. 

ZiriTadi RerZebidan asruleben qvabulis, saZirkvlis 

RerZebis da komunikaciebis detalur dakvalvas. yvelaze 

sapasuxismgeblo am dros saankero mowyobilobaTa, agreTve 

saZirkvlis sayrdeni filebis (samSeneblo konstruqciebis 

montaJisaTvis) dakvalva da Semowmebaa. detaluri 

dakvalviTi samuSaoebi sruldeba simis, optikuri damiznebis 

an lazeruli xerxebiT. saproeqtodan dasaSvebi gadaxrebia 

mm. simaRleSi punqtebi geometriuli nivelobiT 

daikvaleba daaxloebiT igive sizustiT. 

 

 

7.5. svetebis (kolonebis) dayeneba 

 

foladis an rkinabetonis svetebs ayeneben maTTvis 

specialurad momzadebul saZirkvelze. svetebis saZirkvlis 

zedapirze Caamagreben geodeziur niSnebs, romlebiTac 

gamoaqvT grZivi da ganivi dakvalviTi RerZebi. niSnebis Tavi 

magrdeba saZirkvlis saproeqto zedapiris doneze.  
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saZirkvlis zedapirisa da sayrdeni filis gadaxram 

svetis Ziris saproeqto simaRlidan, agreTve ankeruli 

WanWikebis mdebareobaSi gadaxram ar unda gadaaWarbos     

7.5.1 cxrilSi motanil sidideebs. 

       

cxrili 7.5.1 

gadaxris saxeoba dasaSvebi gadaxra 

sayrdeni filis zeda garanduli 

zedapiri: 

a) simaRlis mixedviT 

b) daqanebis mixedviT 

 

 

  
saZirkvlis zedapiri (an sayrdeni 

detalebis sibrtye): 

a) simaRlis mixedviT 

b) daqanebis mixedviT 

 

 

  
ankeruli WanWikebi: 

a) gegmaSi (sayrdeni konturis 

Siga) 

b) WanWikis zeda torsis simaRlis 

mixedviT 

 

 
 

 

(calmxrivi daSveba) 
 

svetis dayenebasTan erTdroulad gansazRvraven misi 

fuZis da amwisqveSa konsolis simaRles, romelic saproeqto 

sididisgan ar unda gansxvavdebodes -ze metad. 

svetebs vertikalurad ayeneben SveuliT an TeodolitiT, 

xolo misi vertikalurobis Semowmeba ganivi mimarTulebiT 

sruldeba gverdiTi nivelobis xerxiT. grZivi mimarTulebiT 

svetebis vertikalurobas amowmeben zeda kawrula niSnis 

daproeqtebiT Teodolitis vertikaluri wredis ori 
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mdebareobiT. gadaxram ar unda gadaaWarbos svetis simaRlis 

1/1000, magram ara umetes mm. 

rkinabetonis svetis fuZes abetoneben saZirkvelSi 

mowyobil specialur CaRrmavebaSi, romelsac Wiqa ewodeba. 

Wiqasa da svetis waxnagebs Soris toveben sm siganis 

RreCoebs, romelSic svetis damagrebisas asxamen cementis 

xsnars. 

svetebis calkeuli elementebis ganlagebaSi dasaSvebma 

gadaxrebma gegmaSi da simaRleSi ar unda gadaaWarbos 5 mm.  

maRliv nagebobaTa samSeneblo konstruqciebis 

dayenebisTvis, romlebic vertikalurobis dacvis gazrdil 

sizustes Txoulobs ( m da meti simaRlis nagebobisTvis 

– mm), iyeneben maRali sizustis Tanamedrove kuTxmzom 

instrumentebs an zenit-xelsawyoebs. 

 

 

7.6. amwisqveSa gzebis Semowmeba 

 

amwisqveSa saliandago gzebis saproeqto mdebareobaSi 

dayenebisa da  eqspluataciis periodSi maTi perioduli 

Semowmebisas gzis RerZis gegmur-sasimaRlo mdebareobas 

garkveuli geometriuli moTxovnebi waeyeneba. gzis 

TiToeuli xazi horizontaluri da sworxazovani unda iyos 

da mdebareobdes erT sasimaRlo doneze. es moTxovnebi unda 

Sesruldes saproeqtodan mm gadaxriT, xolo 

liandagis RerZebs Soris manZilSi – 

mm gadaxriT. aqedan gamomdinare, amwisqveSa gzis 

TiToeuli xazis dakvalvis da maTi simaRleze dayenebis 

saSualo kvadratuli Secdoma toli unda iyos –  

da unda Seadgendes ara umetes mm. gzis RerZebi 
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gamoaqvT TeodolitiT da amagreben svetebze miduRebuli 

rkinis naWriT. sasimaRlo dayenebisTvis iyeneben nivelobas, 

romlis mixedviT adgenen gzis grZiv profils. 

amwisqveSa gzis or xazs Soris  manZili SeiZleba 

ganisazRvros rogorc sazomi lentiT, ise paralaqsuri 

xerxiT.  

 
nax. 7.6.1 

(7.6.1) naxazidan gvaqvs  

 
saWiro sizuste gamoiTvleba formuliT 

 
Tu miviRebT, rom mm, maSin Tanabari gavlenis 

principis mixedviT, gveqneba  

 
Tu m, m, maSin  da 

. 

Tu miviRebT, rom  da , maSin 

Secdoma mm, rac Seesabameba moTxovnil sizustes. 

gzis RerZebs Soris manZili SeiZleba ganisazRvros 

gverdiTi nivelobis xerxiTac. 
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7.7. teqnologiur mowyobilobaTa Semowmeba 

 

samrewvelo danadgarebis saproeqto gegmur mdebareobaSi 

dayeneba umTavresad simisa da simian-optikuri xerxebiT 

warmoebs mm saSualo sizustiT. SesrulebiT 

agegmvas, igive Semowmebas ki optikuri damiznebis xerxiT 

axdenen. saproeqto simaRleze dayenebisTvis, Cveulebriv 

zust geometriul nivelobas iyeneben. horizontalurobas 

amowmeben dasadebi TarazoTi an hidrostatikuri nivelobiT, 

vertikalurobas ki – TeodolitiT an zenit-xelsawyoTi. 

turbogeneratoris Semowmeba. Tavisi specifikurobiT 

gamoirCeva geodeziuri samuSaoebi turbogeneratois 

montaJisas. gansakuTrebiT zustad unda iqnas gamoyvanili 

saproeqto mdebareobaSi turbogeneratoris grZivi da ganivi 

(kondensatoris) RerZebi. maRali sizustis nivelobiT 

ayeneben saZirkvlis CarCos (  mm SecdomiT m-ze) da 

amagreben ankeruli WanWikebiT. 

turbogeneratoris dayenebisas unda miRweul iqnas 

rotorisa da statoris RerZebis damTxveva da turbinisa da 

generatoris RerZebis erT xazze gasworeba ise, rom 

adgendes turbogeneratoris saerTo RerZs, romlis gegmili 

horizontalur sibrtyeze iqneba swori xazi, xolo 

vertikalur sibrtyeze – mdovre mrudi (e.w. lilvis 

drekadi xazi). 

turbogeneratoris montaJs iwyeben saZirkvlis filaze 

turbinis statoris dayenebiT. agregatebis gegmur 

mdgomareobaSi dayenebis efeqturi meTodi – 
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mikroteleskopis tipis optikuri xelsawyoebis gamoyenebaa. 

Seamowmeben turbinis statoris mdebareobas da saimedod 

daamagreben mas ankeruli WanWikebiT, ris Semdeg iwyeben 

rotoris dayenebas. analogiurad daayeneben generatoris 

rotorsa da stators. zRvruli Secdomebi am dros 

dasaSvebia mm. 

turbogeneratoris gegmuri mdebareobis Semowmebisas 

unda gaTvaliswinebuli iqnas didi temperaturuli 

deformaciebi, warmoqmnili rotoris muSaobis procesSi, 

romelsac misi da statoris centris ZvrasTan mivyevarT. 

maRali sizustis konveieruli xazis Semowmeba. maRali 

sizustis avtomaturi konveierebis da sxva wrfivi 

nagebobebis dayenebisa da SemowmebisTvis damuSavebulia 

gansakuTrebiT zusti meTodebi da originaluri xelsawyoebi. 

aseTi agregatebis da xazebis ZiriTadi RerZebi adgilze 

magrdeba siRrmiTi gegmur-sasimaRlo niSnebiT, romelTac 

zemo nawilSi Termoizolacia aqvT. gegmuri dayeneba xdeba 

simian-optikuri xerxiT, optikuri maproeqtebeli xelsawyos 

an preciziuli ordinatometris gamoyenebiT. xazis 

perioduli Semowmeba sruldeba kolimatoruli an 

difraqciuli xerxiT. sasimaRlo dayenebisa da 

SemowmebisTvis iyeneben maRali sizustis geometriul 

nivelobas an mikronivelobas. 

avtomaturi xazebis SemowmebisTvis gamoyenebuli 

gaswvrivobiTi gazomvis optikuri xelsawyoebi da 

mikroniveloba, marTalia, sakmaod maRal sizustes 

uzrunvelyofs, magram nakleb nayofieria. amitom 

aucilebelia gamoyenebuli iqnas avtomatizebuli maRali 

sizustis xerxebi. am mizniT mizanSewonilia 

fotoeleqtronuli mowyobilobis gamoyeneba, romelic 
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Sesamowmebeli xazis calkeuli wertilebis gadaxras zomavs 

lazeruli sxivis koniT Seqmnili referentuli xazidan. 

gamokvlevebma aCvena am xerxis maRali sizuste da 

saimedooba. 

 

Tavi 8. geodeziuri samuSaoebi 

qalaqisa da dasaxlebuli  

punqtebis mSeneblobisas 

8.1. qalaqis dagegmarebisa da gaSenebis 

proeqtebis Sedgena 

 

qalaqebis dagegmarebisa da gaSenebis proeqtebis 

Sedgenisa da adgilze gadatanisTvis saWiro geodeziuri 

samuSaoebi gamoirCeva mravalferovnobiT da umeteswilad 

damokidebulia dasaproeqtebeli teritoriis zomebsa da 

daproeqtebis stadiebze. 

dagegmarebisa da gaSenebis proeqtebis damuSaveba 

sruldeba samSeneblo normebisa da wesebis moTxovnebis 

safuZvelze, samSeneblo meurneobis ganviTarebis 

perspeqtiuli gegmebis mixedviT da xorcieldeba Semdeg 

saproeqto etapebad: 

1) qalaqis generaluri gegma; 

2) calkeuli raionebisa da mikroraionebis 

detaluri dagegmarebis proeqti; 

3) sacxovrebeli raionebis, mikroraionebis, 

quCebisa da moednebis gaSenebis proeqti. 

raionuli dagegmarebis sqema Sedgeba  an 

 masStabis rukebze. dasaxlebuli punqtebis 

saproeqto gegmebi sruldeba  masStabiT. 
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samSeneblo normebiTa da wesebiT, qalaqis farglebSi 

quCebisTvis Semdegi udidesi qanobebi da umciresi moxvevis 

radiusis sidideebia gaTvaliswinebuli: 

- Cqarosnuli gzebisTvis – , m; 

- magistraluri gzebisTvis: 

a) saerTo saqalaqo daniSnulebis – , 

m; 

b) raionuli daniSnulebis – , 

m; 

g) adgilobrivi daniSnulebis – , 

m. 

moednebisTvis grZivma da ganivma qanobebma ar unda 

gadaaWarbos . 

qalaqis dagegmarebis proeqtis Sedgenisas gengegmis 

damuSavebisTvis iyeneben  masStabis topografiul 

gegmas. didi qalaqebis dagegmarebisas dasaSvebia  

masStabis gamoyeneba, xolo patara qalaqebisa da dabebisTvis 

–  masStabis gegmis gamoyeneba. qalaqis mimdebare 

raionis gegmebi Sedgeba  masStabiT. 

detaluri dagegmarebis proeqti Sedgeba damtkicebuli 

gengegmis safuZvelze da Seicavs Semdeg dokumentebs: 

a) wiTeli xazebis gegma  an 1:1000 masStabiT, 

romelzec gansakuTrebiT gamoyofen wiTeli xazebis 

misabmel nagebobebs; 

b) wiTeli xazebis dasakvalavi naxazi  

masStabiT, triangulaciis an poligonometriis 

punqtebTan mibmiT; 

g) quCebis ganivi profili  an -iani 

masStabiT masze komunikaciebis       

dataniT;                     
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d) wiTeli xazebis gegmasTan SeTavsebuli vertikaluri 

dagegmarebis proeqti; 

e) gaSenebis eskizebi  an  masStabiT. 

detaluri dagegmarebis proeqts Tan axlavs 

ganmartebiTi baraTi, romelSic mocemulia raionis 

daxasiaTeba, aRwerilia bunebrivi da sainJinro-samSeneblo 

pirobebi, teqnikur-ekonomikuri maCveneblebi da miRebuli 

gadawyvetilebebis dasabuTeba  proeqtis yvela ganyofilebis 

mixedviT. 

gaSenebis proeqti Sedgeba detaluri dagegmarebis 

proeqtis safuZvelze or stadiad: teqnikuri proeqti da 

muSa naxazebi. 

teqnikuri proeqtis ZiriTadi dokumentebia: 

dasaproeqtebeli mSeneblobis situaciuri gegma, gaSenebis 

gengegma da maketi. 

muSa naxazebi Sedgeba momavali wlis mSeneblobis 

moculobisTvis damtkicebuli teqnikuri proeqtis 

safuZvelze. saproeqto dokumentebis kompleqtSi Sedis: 

a) gaSenebis ubnis gengegma  masStabiT; 

b) dakvalviTi naxazi  masStabiT; 

g) samSeneblod miRebuli nagebobis da Senobis 

naxazebis kompleqti; 

d) teritoriis vertikaluri dagegmarebis naxazi 

 masStabiT saproeqto  horizontalebis, 

niSnulebis, qanobebis da miwis samuSaoebis kartogramis 

CvenebiT. 

dagegmarebis generaluri proeqtis SedgenisTvis 

moiTxoveba mTeli saqalaqo teritoriis agegmva  

masStabiT. 

dagegmarebis detaluri damuSavebisTvis agegmva warmoebs 

 masStabiT saqalaqo teritoriis calkeul ubnebze, 
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xolo am ubnebis Sig SerCeviT –  masStabiT, gaSenebis 

proeqtis Sesadgenad. es garemoeba mxedvelobaSi unda iqnas 

miRebuli geodeziuri safuZvlis moTxovnili sizustis da 

punqtebis sixSiris angariSisas. 

saerTod, geodeziuri safuZvlis angariSisas gamosavalia 

 masStabis gegma. 

8.2 qalaqis dagegmarebisa da gaSenebis proeqtis 

naturaSi gadatana 

 

qalaqisa da sxva dasaxlebuli punqtebisTvis 

gankuTvnili teritoriebis aTviseba da gaSeneba qalaqis an 

dabis damtkicebuli gengegmis Tanaxmad xorcieldeba. 

gengegmis safuZvelze muSavdeba detaluri dagegmarebis 

proeqti, romlis dokumentebSi Sedis wiTeli xazebis 

proeqti, Sedgenili 1:2000 masStabis gegmaze. 

wiTeli xazebis proeqti adgens aSenebul kvartalebs, 

gasasvlelebs da gazonebs Soris sazRvrebs. adgilze wiTeli 

xazebis mibma xorcieldeba kapitaluri Senobebisa da 

nagebobebis meSveobiT, romlebic sayrdenis saxeliTaa 

cnobili. wiTeli xazebis wertilebi adgilze magrdeba iseve, 

rogorc saagegmvo Teodolituri svlis punqtebi. 

wiTeli xazebis wertilebis koordinatebis 

gaangariSebisas iyeneben grafikul (koordinatebi 

ganisazRvreba gegmidan grafikulad), analizur 

(koordinatebi ganisazRvreba detaluri agegmvebis 

monacemebiT) da kombinirebul meTodebs, romlebSic 

Sexamebulia grafikuli da analizuri meTodebi. 

grafikul meTods iyeneben wiTeli xazebis winaswari 

gaangariSebisas da mSeneblobis mosamzadebeli samuSaoebis 

dros. 
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analizuri meTodi meti sizustiT gamoirCeva da 

uzrunvelyofs aucilebel sizustes. am meTodis 

gamoyenebisas, Senobebis kuTxuri sayrdeni wertilebis 

koordinatebs Rebuloben perpendikularebis, gadakveTebis da 

polaruli xerxebis meSveobiT. 

(8.2.1) naxazze warmodgenilia wiTeli xazebis proeqtis 

fragmenti, romelzec naCvenebia sayrdeni nagebobani. aseTebis 

ararsebobisas wiTeli xazebis mibma adgilze xorcieldeba 

situaciis an reliefis damaxasiaTebel wertilebze. 

 
nax. 8.2.1 

naxazze naCvenebia dagegmarebis proeqtis naturaSi 

gadatana poligonometriis punqtebidan: a)naxazze – 

polaruli koordinatebis xerxiT; b)naxazze – 

perpendikularebis (marTkuTxa koordinatebis) xerxiT. 
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adgilze proeqtis gadatanas win uswrebs misi 

analizuri momzadeba, romelic mdgomareobs erTian saqalaqo 

koordinatTa sistemaSi kvartalebis kuTxeebis 

koordinatebis gansazRvraSi. gamosavlad iTvleba sayrdeni 

nagebobebis kuTxeebis koordinatebi, gansazRvrulni 

poligonometriis punqtidan. 

analizurad koordinatebis gansazRvrisas mxedvelobaSi 

unda miviRoT qaRaldis deformacia, romlis xazovani sidide 

miiReba -is farglebSi, amasTan sxvadasxva mimarTulebiT 

misi sidide sxvadasxvaa. 

gazomil xazis sigrZeSi Sesworebis SetanisTvis 

ganisazRvreba gegmis deformaciis koeficienti  da  

RerZebis gaswvriv 

 
sadac  aris gegmaze sakoordinato badis gverdis 

Teoriuli sigrZe,  misi faqtiuri sigrZe. RerZebis 

mixedviT  da  sidideebiT SeiZleba gamovTvaloT 

Sesworebebi xazis sigrZesa da direqciul kuTxeSi: 

 
sadac  xazis direqciuli kuTxea. 

sizustis gazrdis mizniT, manZilebs sakoordinato 

badidan gansazRvrul wertilamde zomaven kvadratis orive 

gverdidan. 

naturaSi gadatanili wertilebis da wiTeli xazebis 

sakontrolod asruleben gazomvebs e.w. SesrulebiT svlebSi. 

gadaxrebi daaxasiaTeben proeqtis adgilze gadatanis 

sizustes. 
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dagegmarebis proeqtis calkeuli wertilebis naturaSi 

gadatanis Secdomebma geodeziuri safuZvlis punqtebis 

mimarT ar unda gadaaWarbos: mravalsarTuliani dagegmarebis 

raionSi sm-s, mciresarTuliani dagegmarebis raionSi – 

sm-s da dausaxlebel teritoriaze sm-s. 

proeqtis ama Tu im wertilis gadatanis xerxi SeirCeva 

proeqtis Sedgenisas – adgilze pirobebis mixedviT. yvelaze 

gavrcelebuli – polaruli xerxia. 

magaliTad,  da  wertilebi (kvartalis kuTxeebi) Tu 

adgilze gadasatania polaruli xerxiT 26 da 27 

poligonometriuli punqtebidan (nax.8.2.1a), winaswar 

gamoTvlian damkvalav elementebs –  da , anu 

 da  xazebis sigrZeebs da maT direqciul kuTxeebs 

Sebrunebuli geodeziuri amocanebis amoxsniT (26 da 27 

poligonometriis punqtebis koordinatebiTa da  da  

kvartalis kuTxeebis saproeqto koordinatebiT). 

direqciuli kuTxeebiT gamoiTvleba damkvalavi kuTxeebi – 

 da .  kapitaluri gaSenebis wertilebis 

adgilze gadatanisTvis sargebloben  gaswvrivobis 

wertilebiT, romlebsac amagreben poligonometriul 

svlebze TeodolitiT. 

Tu poligonometriis xazsa da wiTel xazs Soris 

naturaSi Senoba an nageboba ar aris, maSin iyeneben 

perpendikularebis xerxs (marTkuTxa koordinatebis xerxi). 

am dros gamoTvlian  perpendikularebis (pirobiTi 

ordinatebis) sigrZeebs (nax.8.2.1b), romlebic  

wertilebidanaa daSvebuli 26-27 poligonometriis xazze. 

amis garda gamoTvlian pirobiT abscisebs  , 

romelTa sidideebi gamoiTvleba  geodeziur koordinatTa 
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sistemis  pirobiT koordinatTa sistemaSi gardaqmnis 

formulebiT: 

 
sadac  da  aris proeqtis wertilebis 

(romelTaTvisac gamoiTvleba  da  pirobiTi 

koordinatebi) da poligonometriuli punqtis koordinatTa 

nazrdebi;    26-27 gverdis direqciuli kuTxea. 

Senobis detaluri dakvalvisTvis mis garSemo ageben 

fargsakvalavs, romelzec amagreben grZiv da ganiv RerZebs. 

am samSeneblo RerZebidan asruleben saZirkvlisa da 

nulovani ciklis yvela samuSaos.    

 

8.3 vertikaluri dagegmarebis proeqtis 

naturaSi gadatana 

 

vertikaluri  dagegmareba aris samuSaoTa kompleqsi, 

romlis mizania arsebuli reliefis gardaqmna asaTvisebeli 

teritoriis normaluri saeqspluatacio pirobebis 

uzrunvelsayofad. sxvanairad rom vTqvaT, vertikaluri 

dagegmareba gulisxmobs saqalaqo teritoriis reliefis 

Secvlas mis misasadageblad gaSenebis, keTilmowyobis da 

sainJinro-satransporto saWiroebaTaTvis. 

naxazs vertikaluri dagegmarebis proeqtiT uwodeben 

vertikaluri dagegmarebis sqemas da adgenen  

masStabiT. mis Sesadgenad gamosavali masala – 

topografiuli gegmaa  masStabiT reliefis kveTiT 

m. 

samSeneblo organizaciebi, romlebic samuSaoebs qalaqSi 

asruleben, wiTeli xazebis koordinatebTan erTad 
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saxelmZRvanelod unda Rebulobdnen wiTel (saproeqto) 

niSnulebsac. 

vertikaluri dagegmarebis sqemis safuZvelze Sedgeba 

teqnikuri proeqti, risTvisac sargebloben  an  

masStabis topografiuli gegmiT. 

vertikaluri dagegmareba moicavs Semdeg samuSaoebs: 

mokvleva; vertikaluri dagegmarebis proeqtis damuSaveba, 

romelic Sedgeba reliefis organizaciis gegmisgan da miwis 

masebis gegmisgan (kartograma); miwis samuSaoebisgan, 

romelSic igulisxmeba miwis CamoWra, dayra, gadaadgileba, 

datkepna da sxva. 

didi teritoriis vertikaluri dagegmarebis proeqts 

adgenen or stadiad (teqnikuri proeqti da muSa 

dokumentacia), xolo mcire teritoriisas – erT stadiad 

(muSa proeqtireba). 

vertikaluri dagegmarebis proeqtis damuSavebisas icaven 

Semdeg teqnikur pirobebs: 

- saproeqto qanobma  ar unda gadaaWarbos 

zRvrulad dasaSveb  sidides da ar unda iyos 

minimalurad dasaSveb  sidideze mcire, e.i. 

Sesruldes piroba ; 

- miwis samuSaoebis saerTo moculoba  

dasagegmarebeli teritoriis farglebSi, 

SesaZleblobis mixedviT, unda iyos minimaluri; 

- mosaWreli miwis moculoba  daaxloebiT 

toli unda iyos dasayreli miwis  moculobisa. 

zemoT CamoTvlil moTxovnebTan erTad, vertikaluri 

dagegmarebis samuSaoebma ar unda gaauaresos 

hidrogeologiuri pirobebi. ar unda daarRvios gruntis 
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wylebis reJimi da ar unda warmoqmnas niadagis eroziisa da 

mewyrebisTvis xelSemwyobi pirobebi. 

vertikaluri dagegmarebis samuSaoebis warmoebisas anu 

proeqtis adgilze gadatanisas gamosaval dokuments 

warmoadgens muSa naxazi saproeqto simaRleebiTa da muSa 

niSnulebiT da miwis samuSaoebis kartograma. teritoria 

unda uzrunvelyofil iqnas reperebiT – km2-ze 1 reperi. 

proeqtis naturaSi gadatanas iwyeben gasasvlelebis 

dakvalviT. gasasvlelis RerZs amagreben paloebiT, 

romlebzec aweren moWris an dayris simaRles sm-Si. yvela 

piketebsa da damaxasiaTebel wertilebze dakvalaven 

saproeqto ganiv profils. rogorc wesi, dagegmarebiT 

samuSaoebs jer asruleben Savad (miwis ZiriTadi masis 

dayra, CamoWra, gadanacvleba), xolo Semdeg asruleben 

saboloo dagegmarebiT samuSaoebs, romlis drosac 

saproeqto niSnulebi gamosavali reperidan gamoaqvT 5 mm 

skS. 

gasasvlelebis dagegmarebis Semdeg iwyeben 

Sigakvartalur dagegmarebas. am dros dakvalvisaTvis iyeneben 

kvadratebis meTods, an gamformebeli sibrtyeebis naturaSi 

mocemis meTods. am meTodis gamoyenebisas paloebs amagreben 

nulovani samuSaoebis xazze. 

vertikaluri dagegmarebis naturaSi gamotanisas iyeneben 

cnobil formulas 

 
sadac  aris instumentis horizonti da tolia 

, sadac  aris gamosavali reperis niSnuli; 

lartyaze anaTvali (reperze); romelime 

wertilis saproeqto simaRle. 

zog SemTxvevaSi sargebloben niveliris daxrili sxiviT, 

romelic saproeqto qanobis paraleluria. 
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proeqtis naturaSi gadatanis Semdeg axdenen 

sakontrolo nivelobas faqtiuri niSnulebis 

gansasazRvravad da maTi saproeqto niSnulebisgan gadaxrebis 

dasadgenad. 

dagegmarebiTi samuSaoebis operatiuli kontroli 

xorcieldeba specialuri lazeruli samizneebis daxmarebiT. 

 

 

8.4. geodeziuri samuSaoebi mravalsarTuliani  

asawyobi Senobis agebisas 

 

geodeziuri samuSaoebis teqnologiuri sqema. asawyobi 

mravalsarTuliani Senobis agebisas geodeziuri samuSaoebis 

warmoebis Semdegi teqnologiuri sqemaa miRebuli: 

1) qalaqis geodeziur safuZvelTan dakavSirebuli 

poligonometriis qselis ageba samSeneblo moedanze; 

2) Senobis mTavari da gabarituli saproeqto 

RerZebis gadatana naturaSi poligonometriis 

punqtebidan; 

3) detaluri dakvalviTi samuSaoebi Senobis 

miwisqveSa nawilis amoyvanisas (nulovani cikli); 

4) sayrdeni geodeziuri qselis (sabazo qselis) 

ageba gamosaval horizontze - saZirkvlis filaze; 

5) sabazo qselis punqtebis daproeqcieba samontaJo 

horizontebze. iarusebze (sarTulebze) sayrdeni 

karkasuli qselebis Seqmna; 

6) saiaruse (sasarTule) dakvalviTi qselebis 

ganviTareba. detaluri dakvalva samSeneblo 

konstruqciebis montaJisaTvis; 

7) dayenebuli konstruqciebis saiaruse 

SesrulebiTi agegmva; 
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8) fuZe-saZirkvlis dawevebze geodeziuri 

dakvirvebebi. 

gegmuri qselebis Seqmna. Senobis miwiszeda nawilis 

aSenebisTvis saZirkvlis filis zedapirze ageben sayrden 

geodeziur qsels mikrotrilateraciis mwkrivis saxiT, 

romelic orientirebuli unda iqnes Senobis mTavari 

RerZebis paralelurad. mikrotrilateraciis gverdebis 

sigrZeebi ( m) damokidebulia Senobis zomebsa da 

konfiguraciaze. gverdebis sigrZeTa gasazomad Cveulebriv 

iyeneben invaris mavTuls, skalebian bafTas an maRali 

sizustis xveulas. gverdebis sigrZis gazomvis skS ar unda 

aRematebodes  mm (ara umetes  fardobiTi 

cdomilebisa). 

trilateraciis qselebis tipur figurebs warmoadgenen 

erTmagi an ormagi geodeziuri oTxkuTxedebi, centraluri 

sistemebi an wriuli formis Senoba-nagebobebisTvis - 

radialuri tipis qselebi. aseT qselebSi mxolod erTi 

pirobiTi gantoleba warmoiqmneba da isini SeiZleba 

gawonasworebul iqnan mza formulebiT, romlebic wignebsa 

da cnobarebSia motanili. 

rogorc formulebis analizidan Cans, trilateraciis 

qselis marTkuTxedis tipis centralur sistemaSi ramdenadme 

mcirdeba kuTxeebis da punqtebis koordinatebis gansazRvris 

sizuste imave zomebis geodeziur oTxkuTxedTan SedarebiT. 

amitom praqtikaSi upiratesobas aZleven marTkuTxeds 

diagonalebis gadakveTis fiqsirebis gareSe, anu geodeziur 

oTxkuTxeds. 

sayrdeni qselebis daproeqcieba vertikalze. Senobis 

agebasTan erTad, sayrdeni gegmuri qselis punqtebis 

centrebi, damagrebulni saZirkvlis filaze, unda atanili 

(vertikaluri daproeqciebiT) iqnas TandaTanobiT maRla 
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sarTulebze. am mizniT iyeneben zust Sveulebs an 

vertikaluri daproeqciebis specialur xelsawyoebs 

, romlebic kompensaciuri niveliris bazazea 

damzadebuli da iZleva vertikalur mzeris sxivs rogorc 

zenitis, ise nadiris mimarTulebiT. 

am xelsawyoebis daxmarebiT punqtebis daproeqtebis 

sizuste ganisazRvreba miaxloebiTi empiriuli formuliT 

 
sadac,  daproeqtebis simaRlea m-Si. 

 da  xelsawyoebiT dakvirvebisTvis samSeneblo 

konstruqciebSi gaTvaliswinebulia naxvretebi, romlebic 

saSualebas gvaZleven davmziroT saZirkvlis gamosavali 

punqtidan zemoT sarTulebze mdebare punqtebze. samSeneblo 

samuSaoebis horizontze amagreben specialur gamWvirvale 

masalisgan damzadebul paletas kvadratuli badiT, 

romelzec fiqsirdeba qvemodan atanili wertili. am 

wertils naxvretis Tavze amagreben ori wvrili mavTuliT 

(diametri mm). sarTulze daniSnul punqtebis 

centrebs Soris zomaven manZilebs, romlebsac adareben 

saZirkvlis filaze imave punqtebs Soris manZilebs. gazomvis 

sizuste aqac igive unda iyos, rac sayrden qselSi 

saZirkvelze. dauSvebeli gadaxrisas gazomvebs imeoreben da 

saWiroebisas axdenen koreqtirebas. 

zemosarTulebis qselebis sizusteze did gavlenas 

axdens Senobis deformacia mSeneblobis procesSi (qaris 

dawola, temperaturuli gradienti da sxv.), agreTve 

saZirkvlis araTanabari daweva.  

maRlivi Senobebis agebis praqtika aCvenebs, rom 

karkasuli qselebis agebis sizuste izrdeba, Tu zeda 

iarusebze daproeqteba warmoebs ara uSualod gamosavali 
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punqtebidan, aramed, TandaTanobiT, bijuri meTodiT, yoveli 

10-20 iarusis Semdeg. 

Senobis  simaRlis dros, ukanasknel iarusze punqtis 

daproeqtebis Secdoma saZirkvelze arsebul gamosaval 

punqtTan SedarebiT tolia 

 
sadac,  aris vertikalze orientirebis SemTxveviTi 

kuTxuri Secdoma, gamowveuli kompensatoris an Tarazos 

dayenebis uzustobiT, damzeris SecdomiT, SemTxveviTi 

refraqciiT;  sistematuri Secdoma, gamowveuli 

sistematuri refraqciiT, Senobis calmxrivi gaxurebiT 

mzisgan da sxv.  da  Sesabamisad xelsawyos 

centrirebis da sakoordinato paletaze punqtis 

dafiqsirebis Secdomebi. 

 safexuriani bijuri meTodiT proeqcirebis dros 

ukanaskneli iarusis karkasuli qselis punqtis mdebareobaSi 

Secdoma bazuri qselis punqtTan SedarebiT Seadgens 
 

an, rac igivea 

 
magaliTad, Tu m, , , 

, mm, mm. (8.4.1) formuliT 

sarTulebze gamWoli daproeqciebisas gveqneba 
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xolo (8.4.2) formuliT safexurebrivi meTodiT 

daproeqciebisas – 

 
    

formulebisa da magaliTis Sedegebis Sedareba aCvenebs, 

rom iarusebis mixedviT daproeqciebisas SemTxveviTi 

Secdomebis gavlena mcirdeba, xolo sistematuris gavlena 

igive rCeba. rac Seexeba dacentrvisa da fiqsaciis 

Secdomebs, isini proporciulad izrdebian orientirebis 

safexurebis gazrdasTan erTad. 

Tu Senoba Zalze maRalia, aucilebeli xdeba 

safexurebiT orientirebis meTodis gamoyeneba. am dros unda 

vecadoT SevamciroT dacentrvisa da fiqsirebis SecdomaTa 

sidideebi.  

detaluri dakvalvebisTvis, iarusis sayrdeni qseli unda 

gaxSirdes dakvalviTi qselis punqtebiT gaswvrivobiTi an 

xazovani gadakveTebiT. punqtebi magrdeba svetebze an 

gadaxurvis filebze. 

amrigad, mravalsarTuliani (maRlivi) asawyobi Senobis 

agebisas geodeziuri qseli sami saxis aigeba: 

1) sabazo sayrdeni qseli gamosaval horizontze; 

2) karkasuli sayrdeni qseli samontaJo 

horizontze; 

3) saiaruse dasakvalavi qseli. 

maRlivi Senobebis agebisas, xSirad qaris gavlenis gamo 

Zneldeba xelsawyoebis dayeneba-gasworeba, amitom zogjer 

iyeneben Sebrunebul Sveulebs, romlebic mniSvnelovnad 

zrdis daproeqciebis sizustes. 
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saproeqto niSnulebis gadacema. saZirkvlis filaze 

gamosavali reperis simaRle ganisazRvreba sanivelo 

safuZvlis ara nakleb ori punqtidan. iarusebze niSnulis 

gadacemas axdenen an kedlis kawrulebs Soris manZilebis 

gazomviT, an Tu es SeuZlebelia, niveliriT da kronSteinze 

Camokidebuli tvirTiani xveulas daxmarebiT, romlis bolo 

CaSvebulia wylian WurWelSi (nax.8.4.1) 

 
nax. 8.4.1 

(8.4.1) naxazis mixedviT zeviT sarTulze mdebare  

wertilis niSnuli toli iqneba 

 
sadac,  aris reperis niSnuli, reperze dayenebul 

lartyaze anaTvali, sarTulze  wertilze dayenebul 

lartyaze anaTvali, xolo  da  xveulaze zeda da 

qveda anaTvlebi. 

gamosavali horizontidan samontaJo horizontze 

niSnulis gadacemisTvis iyeneben agreTve mekometris tipis 

maRali sizustis diferencialur SuqmanZilmzoms, romelsac 
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SeuZlia moabrunos sxivi horizontaluri mdebareobidan 

vertikalurad. 

maRlivi Senobebis agebisas detaluri dakvalvis dros 

unda miRweul iqnas iarusebze vertikaluroba, mzidi 

konstruqciebis RerZebis gasworeba, salifte Saxtebis 

mimmarTvelebis vertikaluroba, gadaxurvebis 

horizontaluroba, konstruqciebis sayrdenebis saproeqto 

simaRleSi moyvana da a.S. 

simaRleSi dayeneba xdeba niveliriT mm sizustiT. 

svetebis dayeneba gegmurad da maTi vertikalurobis 

Semowmeba xdeba TeodolitiT daxrili sxivis an gverdiTi 

nivelobis xerxebiT mm sizustiT. yovelives Semdeg 

axdenen SesrulebiT agegmvebs da maRlivi Senobebis 

dawevebsa, Zvrebsa da gadaxrebze dakvirvebebs, risTvisac 

iyeneben geodeziur an fotogrammetriul meTodebs. 

 

 

 

8.5 geodeziuri samuSaoebi koSkuri tipis maRlivi 

nagebobis mSeneblobisas 

 

koSkuri tipis maRlivi nagebobebis mSenebloba, 

rogoricaa samrewvelo da sayofacxovrebo sakvamle milebi, 

Sxefsacivrebi, radio da teleanZebi, rTul geodeziur 

uzrunvelyofas moiTxovs. did simaRleze muSaobisas adgili 

aqvs rxeviT moZraobas qaris dawolisa da temperaturuli 

faqtoris gamo. amis garda, simaRleSi matebisas zrdadi 

datvirTvisgan SeiZleba warmoiqmnas araTanabari dawevebi da 

rogorc Sedegi nagebobis daxra, rac mxedvelobaSia misaRebi 

geodeziuri samuSaoebis proeqtis Sedgenisas. 
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koSkuri tipis nagebobaTa mSeneblobisas sainJinro-

geodeziuri samuSaoebis ZiriTadi amocanebia: pirvel rigSi, 

nagebobis RerZis vertikalurobis dacva; meore mxriv, 

qamrebis, rgolebis, iarusebis formebis uzrunvelyofa 

sizustis farglebSi, raTa horizontalur WrilSi 

eqscentrisitets ar qondes adgili da mesame, aucilebelia 

nagebobis deformaciis xasiaTis Seswavla da gamovlena 

rogorc mSeneblobis, ise eqspluataciis mTeli Semdgomi 

periodis ganmavlobaSi. 

samrewvelo sakvamle milebs konstruqciul-

geometriulad ageben cilindruli formisas 60m-mde 

simaRlis dros da konusuri formisas – meti simaRlis 

dros. cilindruli milebis diametrs  irCeven im pirobiT, 

rom , sadac  aris milis simaRle,  misi 

diametri. konusuri formis dros msaxvelis qanobs m-mde 

simaRlisas iReben , xolo m-ze zemoT – cvalebads – 

 

sakvamle milebis simaRle SeiZleba iyos m da metic. 

radio da teleanZebs ageben m da meti 

simaRlisas. diametris simaRlesTan fardobas iReben 1:15-dan 

1:25-mde. 

koSkuri tipis maRlivi nagebobebis aSenebisas 

warmoiqmneba geodeziuri safuZvlis or safexurad Seqmnis 

aucilebloba – sayrdeni qselisa da samuSao teqnologiuri 

safuZvlis saxiT. pirveli safexuri mSeneblobis dawyebamde 

iqmneba, meore ki – nulovani ciklis samuSaoebis damTavrebis 

Semdeg. 

sayrdeni qseli iqmneba nagebobis naturaSi dakvalvisa da 

Semdgom mis deformaciebze dakvirvebebisTvis. sasurvelia am 

qselis ganlageba mTavari RerZebis mimarTulebiT da 

centridan Tanabar manZilebze – centraluri sistemis saxiT. 
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am qselis punqtebis mdebareobas sazRvraven triangulaciis, 

trilateraciis an xazovan-kuTxuri meTodebiT. 

samuSao teqnologiurma safuZvelma unda uzrunvelyos 

nagebobis RerZebis gadatana samuSao horizontze – 

vertikaluri daproeqciebis meTodiT. aqve unda aRiniSnos, 

rom dabali nagebobisTvis ( m) mcire ganivi kveTiT 

samuSao teqnologiur safuZvels ar qmnian. am SemTxvevaSi 

nageboba naturaSi gadaitaneba vertikaluri daproeqciebis 

meTodiT. 

didi ganivi kveTis mqone nagebobebisTvis iyeneben sqemebs 

radialur-wriuli sayrdeni qselebis saxiT. 

RerZebis gadatanisas maRla – samuSao horizontze, 

mxedvelobaSi unda viqonioT, rom koSkuri tipis nagebobani 

Zalze mgrZnobiareni arian gareSe faqtorebis moqmedebis 

mimarT, kerZod, calmxrivi temperaturuli moqmedebisa da 

qarebis mimarT. amitom, RerZebis maRla gadatanis samuSaoebi 

unda Catardes RamiT an diliT adre, uqaro amindis dros. 

aucilebelia agreTve, nagebobis daxris da gaRunvis 

kontroli. am mizniT nagebobis korpusze yovel m 

amagreben markebs, romlebze damzeriTac kontroldeba 

nagebobis mdgomareoba.  

didi simaRlis nagebobisTvis ( m) RerZebis 

maRla gadatanisas SeaqvT Sesworebani koSkis gaRunvisaTvis, 

romelTa sidideebs pouloben umcires kvadratTa meTodiT 

meore am mesame rigis polinomebidan: 

  

sadac  aris samontaJo  horizontze Sesworebis 

sidide, parametrebi, romelTa gansazRvrisaTvis 

winaswar izomeba aSenebul horizontebze  SesworebaTa 

sidideebi . 
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Tavi 9. geodeziuri samuSaoebi 

hidroteqnikuri nagebobebis 

mSeneblobis dros 

9.1. zogadi cnobebi hidroteqnikur  

nagebobebze 

 

hidroteqnikur nagebobaTa daniSnuleba wylis 

resursebis gamoyenebaa sxvadasxva sameurneo amocanebis 

gadasawyvetad. maTgan umTavresia: mdinareTa energiis 

gamoyeneba hidroeleqtrosadgurebSi (hes); satransporto 

problemebis gadaWra magistraluri arxebis meSveobiT; 

miwebis hidromelioracia – morwyva da amoSroba; qalaqebis, 

dabebis da samrewvelo obieqtebis wyalmomarageba da sxv. 

hidroteqnikur nagebobaTa erTobliobas hidrokvanZs 

uwodeben. misi Semadgeneli nawilebia: kaSxali, hes-i, gemebis 

gasatarebeli nagebobani, Tevzis gasaSvebi mowyobilobani, 

wyalsacavi. 

SesaZleblobis mixedviT kaSxlis Txems iyeneben 

satransportodac. nax.(9.1.1)-ze naCvenebia hidrokvanZi vake 

adgilze 
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nax. 9.1.1 

naxazze mocemulia zeda biefi – 1, qveda biefi – 2, 

avanporti – 3, gemsavali rabi – 4, qveda misasvleli arxi – 

5, miwis kaSxali – 6, betonis wyalgasaSvebi kaSxali – 7, 

hes-is Senoba – 8, turbina da generatori – 9. 

kaSxlis daniSnulebaa Seqmnas wyalsacavi hes-Si wylis 

misawodeblad. zomebiTa da konstruqciiT igi SeiZleba iyos 

martivi an rTuli. asagebi masalis mixedviT arCeven miwis, 

qvayrilis, betonis da rkinabetonis kaSxlebs. wylis 

gaSvebis pirobebis mixedviT kaSxlebi SeiZleba iyos: yru, 

wyalsagdebi da wyalgadasaSvebi (wylis gadaSvebiT Txemze). 

konstruqciuli niSnebis mixedviT betonis da rkinabetonis 

kaSxlebi arian gravitaciuli, TaRuri, TaRur-gravitaciuli 

da kontrforsuli (gverdsamagri). 

gravitaciuli kaSxlebi didi masis mqone nagebobebia, 

romlebic wylis dawnevas sakuTari woniT awonasworeben. 

maTi ganivi kveTi axloa marTkuTxa samkuTxedis formasTan 

hipotenuziT qveda biefisken (mag. krasnoiarskis kaSxali). 

TaRuri kaSxlebi, rogorc gegmaSi, ise vertikalur 

WrilSi mrudxazovani formisaa da muSaoben rogorc drekadi 

TaRuri sistemebi dayrdnobili kldovan napirebze (mag. 

engurhesis kaSxali). 
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TaRur-gravitaciuli kaSxlebi muSaoben erTdroulad, 

rogorc TaRuri da rogorc gravitaciuli kaSxlebi. 

kontrforsuli (gverdsamagri) kaSxlebi Sedgeba mTeli 

rigi kortforsebisgan- kedlebisgan, romelTa forma 

ganivkveTSi axlosaa trapeciasTan. maT ayeneben erTmaneTisgan 

daSorebiT da gadaketaven an mudmivi sadawnevo kedlebiT, an 

saketebiT. wylis dawola gadaxurvaze gadaecema 

kontrforsebs, romlebic Tavis mxriv mas gadascemen 

nagebobis saZirkvelze. 

kaSxali mdinares hyofs or nawilad – zeda da qveda 

biefad. zeda biefSi aris wyalSemkrebi auzi, romelic qmnis 

 dawnevas, ganpirobebuls zeda da qveda biefebs Soris 

simaRleTa sxvaobiT. vake adgilebSi ageben masiur 

gravitaciul kaSxlebs, xolo mTian xeobebSi amoyavT 

TaRuri kaSxlebi.  dawneva vake adgilebSi mcirea – ar 

aRemateba m, mTian adgilebSi ki misi sidide 

m aRwevs (enguris, nurekis, Cirkeis da sxv.). 

rogorc yvela rTuli nageboba, hidroteqnikuri 

obieqtebic daproeqtdeba or stadiad: teqnikuri proeqti da 

muSa naxazebi. amasTan mniSvnelovani roli ganekuTvneba 

proeqtis teqnikur-ekonomikur dasabuTebas. 

hidroteqnikur nagebobaTa daproeqteba moiTxovs 

adgilis reliefis detalur gamoxazvas didi sizustiT – 

reliefis kveTiT m. 

grZivi profilis Sedgena did mdinareebze, romelTa 

donis dacema km manZilze – sm ar aRemateba, 

moiTxovs II-III klasis nivelobas. 

proeqtis naturaSi gadatanisas saWiro xdeba saproeqto 

simaRleebisa da qanobebis zustad dacva, rac moiTxovs 

maRali klasis sanivelo safuZvlis Seqmnas erTian 

sasimaRlo sistemaSi. 
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kaSxlis daproeqtebisas didi mniSvneloba aqvs e.w. 

normaluri sayrdeni (Semtbori) donis simaRlis SerCevas, 

anu zeda biefis donis SerCevas, romelic gansazRvravs 

wylis dawnevis sidides da aqedan gamomdinare, hesis 

saangariSo simZlavres, agreTve wyalSemkrebi auzis 

konturebs. 

hes-is simZlavris gaangariSebisas did mniSvnelobas iZens 

wyalsacavis sasargeblo moculobis (igive wyalgadasaSvebi 

prizmis) gaTvla, romelic tolia 

 
sadac  aris wyalsacavis sasargeblo moculoba, 

 wyalsacavis sruli moculoba, wyalsacavis 

`mkvdari~ moculoba, anu wylis is moculobaa, romelic ar 

monawileobs turbinebis muSaobaSi. 

dawnevisa da sasargeblo moculobis gaangariSebis 

sizuste umTavresad damokidebulia topografiul-geodeziur 

monacemebze. zeda da qveda biefis doneTa simaRleebi 

Cveulebriv wyalsazomi sadgurebis sanivelo niSnebidan 

ganisazRvreba. 

 

9.2 mdinaris grZivi profilis Sedgena 

 

profilis arsi da daniSnuleba. mdinaris grZivi 

profili kalapotis udidesi siRrmis an misi Suawelis 

dinamiuri xazis gaswvriv vertikaluri Wrilia. igi texilia, 

rogorc horizontalur, ise vertikalur sibrtyeSi da aqvs 

cvalebadi qanobi, ganpirobebuli adgilisa da drois 

faqtorebiT. 

mdinaris grZivi profilis daniSnuleba mravalmxrivia: 

hes-bis daproeqteba; gemTmimosvlis pirobebis gaumjobeseba; 

kaSxlebis ganlagebis proeqtis Sedgena; wyalmomaragebis 
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sakiTxebi; xe-tyis dacurebis problemebi da sxv. 

gansakuTrebul mniSvnelobas ki mdinaris grZivi profili 

iZens hes-bis kaskaduri sqemis daproeqtebisas dawnevis 

sididis gansazRvris TvalsazrisiT. 

mdinaris grZivi profilis SedgenisTvis aucilebelia 

wylis zedapiris damaxasiaTebeli wertilebis doneTa 

gansazRvra mdinaris mTel sigrZeze. radganac es doneebi 

ganuwyvetliv icvleba, xolo mTeli mdinaris erTdrouli 

niveloba SeuZlebelia, amitom wamoiWreba sasimaRlo 

ganazomTa drois erT gansazRvrul momentze dayvanis amocana 

(Cveulebriv, wyalmcirobisas yvelaze dabali done). 

grZivi profilis Sesadgenad mdinaris kldovan napirze 

(did mdinareebze orive mxares) gayavT magistraluri 

sanivelo svla maRali klasis sizustiT. am svlis 

punqtebidan simaRleebs gadascemen muSa reperebze, romlebic 

mdinaris kalapotis axlos ganlagdeba. muSa svlebi 

SedarebiT dabali klasisaa da maT iyeneben mdinareSi wylis 

zedapiris doneTa nivelobisTvis. 

mdinaris qanobis gansazRvris sizustisadmi moTxovnebi. 

hidroteqnikuri sainJinro mimokvlevis mravali amocanis 

gadasawyvetad farTo gamoyeneba aqvs e.w. Sezis formulas. 

mas iyeneben mdinaris kalapotis gamtarunarianobis, arxebis 

cocxali kveTis, milsadenebSi wylis xarjis da sxv. 

gaangariSebisas. am amocanaTa Sorisaa mdinaris nakadis 

qanobis gansazRvris sizuste, romelic gamoiyvaneba Sezis 

formulis analizis safuZvelze 

 
sadac  aris dinebis siCqare, m/sek; siCqaris 

koeficienti; hidravlikuri radiusi, romelic tolia 

kalapotis cocxali kveTis farTobis  fardobisa 

mdinaris svel perimetrTan  (didi mdinareebisTvis 
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hidravlikuri radiusi nakadis saSualo siRrmis tolia); 

wylis nakadis qanobi. 

(9.2.1) formulidan gamodis, rom nakadis qanobi tolia 

 
Tu siCqaris koeficientis sidided, roca , 

miviRebT 

 
sadac  xorklianobis (simqisis) koeficientia da -s 

gamovsaxavT damokidebulebiT 

 
sadac wylis xarjia, , miviRebT 

 
Tu (9.2.2) formulas gavalogariTmebT da xarisxis 

maCveneblisTvis  miviRebT mis zRvrul sidides – 

, gveqneba 

 
aqedan (  damoukideblad gansazRvrisas) miviRebT 

 
yvelaze guldasmiTi naturuli gansazRvrisas fardobiTi 

cdomilebani SeiZleba miviRoT 

 
maSin (9.2.3) formulidan vipoviT 
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miRebuli sidide axlosaa TviTdinebiTi milsadenebis da 

Ria betonis Rarebis saproeqto qanobebis naturaSi 

gadatanis dasaSvebi Secdomis sididesTan . 

mdinareTa qanobebis gansazRvrisas nivelobiT , 

sadac  aris wertilebs Soris aRmateba (`mdinaris 

vardna~), xolo  maT Soris manZili. manZilis gazomvis 

Secdomis ugulvebelyofisas, SegviZlia davweroT 

 
sadac  mdinaris nivelobis fardobiTi Secdomaa. 

miviRoT igi qanobis gansazRvris moTxovnil sizusteze     

2-jer naklebi –  an  

 
rogorc cnobilia, nivelobis sizuste tolia 

 
sadac  aris aRmatebis gansazRvris skS sanivelo svlis 

1 km-ze, mm;  svlis sigrZe, km-Si. 

Tu (9.2.5) da (9.2.6) formulebis marjvena mxareebs 

gavutolebT, miviRebT  

 
Tu gvecodineba mdinaris vardna (qanobi) 1km manZilze, 

ganvsazRvravT amave manZilze nivelobis dasaSvebi Secdomis 

sidides, anu ganvsazRvravT magistraluri svlis nivelobis 

saWiro klass. Tu miviRebT,  skS 2,5-jer naklebs zRvrul 

Secdomaze, ganvsazRvravT mis mniSvnelobebs: 

nivelobis II klasisTvis – , zRvruli – ; 

nivelobis III klasisTvis – , zRvruli – 

; 
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nivelobis IV klasisTvis – , zRvruli – 

; 

teqnikuri nivelobisTvis – , zRvruli – 

 

Tu mdinaris 1 km sigrZes miviRebT standartad da 

CavsvamT (9.2.7) formulaSi  sxvadasxva mniSvnelobebs, 

miviRebT (9.2.1) cxrils, romliTac mdinaris qanobis 

mixedviT, SeiZleba rekomendacia mivceT magistraluri da 

samuSao sanivelo svlebis amaTuim klass. 

cxrilSi, mdinareTa donis nivelobis sizustis 

gansazRvrisas miRebulia, rom es sidide SeiZleba 

ganisazRvros 2-jer naklebi sizustiT, vidre magistraluri 

svlis nivelobisa. 

radgan (9.2.7) formulaSi sizustis raRac maragia 

Cadebuli, mdinaris 1 km-ze sm-ze naklebi sididiT 

vardnisas, magistraluri svla SeiZleba isev II klasiT 

ganiveldes (saerTod, hidroteqnikuri mimokvlevis 

praqtikaSi magistralur svlebSi Ikl. nivelobas, rogorc 

wesi, ar iyeneben). 

                                             cxrili 9.2.1 

mdinaris 

vardna 

1 km-ze, 

sm 

mdinaris 

qanobi,  

 

magistraluri 

svlebisTvis 

mdinareTa donis 

nivelobisTvis 

 mm 
nivelobis 

klasi 

,

mm 
nivelobis klasi 

5 

10 

15 

20 

25 

30 

35 

0,00005 

0,00010 

0,00015 

0,00020 

0,00025 

0,00030 

0,00035 

1,8 

3,6 

5,4 

7,2 

9,0 

10,8 

12,6 

II 

II 

III 

III 

IV 

IV 

IV 

3,6 

7,2 

10,8 

14,4 

18,0 

21,6 

25,2 

II 

III 

IV 

IV 

teqnikuri 
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40 

50 

60 

70 

80 

90 

100 

0,00040 

0,00050 

0,00060 

0,00070 

0,00080 

0,00090 

0,00100 

14,4 

18,0 

21,6 

25,2 

28,8 

32,4

36,0

IV 

IV 

teqnikuri

 

 

 

 

28,8 

36,0 

43,2 

50,4 

57,6 

64,8 

72,0 

 

 

 
trigonometriuli 

 

 

 

 

mosaval masalad 1:10000-dan 1:100000-mde masStabis 

topografiuli rukebi da mdinareTa arsebuli grZivi 

profilebia miRebuli. 

mdinareSi wylis donis niveloba. magistraluri 

sanivelo svlis reperebidan niSnulebs gadascemen mdinaris 

kalapotis axlos Camagrebul reperebze, romelTac iyeneben 

mdinareTa donis nivelobisTvis. 

wylis doneebs afiqsireben yovel 1-3 km, mdinaris 

damaxasiaTebel wertilebze: Cqerebze, Woromebze, mkveTri 

moxvevis adgilebze, kunZulebiT Seviwroebul ubnebze, zeda 

da qveda biefebSi, xidebTan, SenakadebTan da a.S. 

mdinaris damaxasiaTebel wertilebs, sadac wylis donis 

fiqsirebisTvis mdinaris kideze Caamagreben paloebs, 

erTdRiani kavSiris wertilebs (ekw) uwodeben. mdinares 

yofen 30-50 km sigrZis ubnebad, romelzec miamagreben erT 

sanivelo brigadas. ubnis sigrZe wylis donis cvalebadobis 

intensivobazea damokidebuli. ubnebis sazRvarze, agreTve 

sxva damaxasiaTebel wertilebSi awyoben droebiT wyalsazom 

saguSagoebs, romlebSic wylis doneze sistematuri 

dakvirvebebi warmoebs. 

mdgradi donisas (rodesac done icvleba araumetes sm 

dReSi), paloebs asoben wylis zedapiris doneze erTi dRis 
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ganmavlobaSi katarRis an motoriani navis gamoyenebiT. 

niveloba unda damTavrdes 2-3 dReSi, raTa gvqondes imis 

rwmena, rom paloebis simaRle am droSi ar Secvlila.  

paloebs Caamagreben wylis kidedan m daSorebiT an 

specialurad gaTxril tranSeebSi uqaro amindis dros. 

kontrolisTvis napirze amagreben paloebs. napiris paloebs 

muSa nivelobiT akavSireben magistraluri sanivelo svlis 

reperebTan (nax.9.2.1) 

magistraluri svlis mudmiv rkinabetonis reperebs 

Caamagreben mdgrad adgilebSi yovel km, SesaZleblobis 

farglebSi, mdinaris damaxasiaTebeli wertilebis axlos. 

droebiTi reperebi SeiZleba dayenebul iqnas yovel km-

Si.  

muSa sanivelo svlebi, rogorc kiduli svlebi, gayavT 

pirdapiri da Sebrunebuli mimarTulebiT. maTi sizuste 2-

jer naklebia magistraluri svlis sizusteze (Cveulebriv 

IVkl. niveloba). 

or wertils ( ) Soris vardnilobis 

gansazRvris  skS SeiZleba ganisazRvros formuliT 

 
sadac  aris  da  (nax.9.2.1) wertilebs Soris 

magistraluri svlis skS;  da  da  muSa 

sanivelo svlebis skS; 

 wylis doneTa 

dafiqsirebis skS 

(Cveulebriv iReben 5-10 mm).  

 
Tu am sidideebs 

CavsvamT (9.2.8)-Si, miviRebT 

nax. 9.2.1 
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Tu miviRebT, rom , gveqneba 

 
(9.2.5) formulis Tanaxmad, vardnilobis gansazRvris 

Secdomis saangariSo sidide 

 
sadac  Soris vardnis sididea. 

(9.2.10) formuliT gamoTvlili Secdomis realuri 

sidide ar unda aWarbebdes (9.2.11) formuliT miRebul 

saangariSo sidides 

 
Tu , maSin muSa svlis klasi unda gaizardos 

(III klasamde) da donis fiqsaciis Secdoma Semcirdes 

minimumamde (5 mm). magaliTad, wertilebs Soris 2 km 

manZilisa da mdinaris 0,0001 qanobis dros (vardna Seadgens 

200 mm), Secdomis dasaSvebi sidide iqneba 

mm. Tu km, km da 

mm, maSin (9.2.10) formulis Tanaxmad mm 

( mm da mm), rac metia dasaSvebze ( mm). 

gavzardoT muSa nivelobis klasi IV-dan III-mde da 

uzrunvelvyoT mm, miviRebT mm. miRebuli 

Secdoma naklebia dasaSvebze da akmayofilebs (9.2.11) 

moTxovnas. 

erTdRiani kavSiris wertilebis (ekw) paloebis Tavebis 

nivelobasTan erTad asruleben wylis siRrmeebis gazomvebs 

farvaterSi, napirebis simaRleTa gansazRvras da mdinaris 

garemos agegmvas. 
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CamoWril doneze dayvana. mdinaris grZivi profilis 

savele JurnalebSi aCveneben wylis kideze paloebis 

dayenebis da maTi nivelobis dros. wyalsazom saguSagoebze 

(ws) sistematurad akvirdebian wylis dones. am monacemebs 

iyeneben wylis zedapiris niSnulebis erTdroul (CamoWril) 

doneze dasayvanad. 

doneTa ise ganlagebisas, rogorc nax.9.2.2-zea, romelime 

ekw-s dayvanili niSnuli SeiZleba vipovoT (interpolobiT) 

Semdegi formuliT 

 
sadac  da  aris  da  wyalsazom saguSagoebze 

doneebis simaRleTa sxvaoba erTi mxriv, doneebis dayvanis 

momentisa da meore mxriv, nivelobis momentis dros;  

erTdRiani kavSiris wertilis samuSao niSnuli. 

 
nax. 9.2.2 

mdinaris grZivi profilis Sedgena. mdinaris grZiv 

profils adgenen savele ganazomTa monacemebiT da 

kameraluri damuSavebis SedegebiT. 

grZivi profilis masStabi damokidebulia mis 

daniSnulebaze, mdinaris sigrZeze, qanobis sidideze. 

Cveulebriv, horizontalur masStabs iReben 

, vertikalurs ki – .  
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grZiv profilze aRiniSneba mdinaris doneTa 

damaxasiaTebeli niSnulebi, wyalsazomi saguSagoebis 

nulovani niSnulebi, mdinaris fskeris (farvaterze) da 

napirebis niSnulebi, wylis doneTa vardna 1 km-ze (qanobi), 

mdinaris istoriuli umaRlesi done da sxv.  

wyalsacavis Seqmnisas dasatbori adgilebis Sesaxeb 

cnobebis misaRebad profilze daaqvT yvelaze dabali 

dasaxlebuli punqtebis da Senoba-nagebobebis simaRleebi.  

 

 

 

 

 

 

9.3. topografiul-geodeziuri samuSaoebi 

wyalsacavis Seqmnisas 

 

RonisZiebaTa ricxvs, romelnic uzrunvelyofen mdinaris 

wylis Camonadenis regulirebas, miekuTvneba wyalsacavis 

Seqmna, romelic saSualebas gvaZlevs davagrovoT wyali 

mdinaris adidebis (wyalmovardnis) periodSi. 

wyalsacavebis ZiriTadi saxea kaSxlebiT Seqmnili 

xelovnuri wyalsatevebi, romlebic mniSvnelovani 

moculobiT xasiaTdebian. 

yvelaze dabal dones, romlis qveviT wyalsacavis wyali 

ar monawileobs turbinebis muSaobaSi, mkvdari moculobis 

horizonts uwodeben, xolo wylis moculobas (sivrce, 

romelic CamonatanebiT (SlamiT) ivseba droTa ganmavlobaSi) 

– mkvdar moculobas. Sesabamisad, wylis im dones, romlis 

drosac wyalsacavSi ganlagebulia wylis gaangariSebuli 

sasargeblo moculoba, uwodeben normaluri Setborvis 
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dones anu samuSao dones. umaRles dones, romelzec 

SeiZleba avides wyali wyalsacavSi wyalmovardnis Sedegad – 

uwodeben katastroful dones.  

mdinaris nawili, romelic uSualod, kaSxlis zemoT 

aris ganlagebuli iwodeba zeda biefad, xolo kaSxlis 

qvemoT – qveda biefad.  

wyalsacavis Seqmnis mizani, turbinebze wylis miwodebis 

garda, SeiZleba iyos: miwebis morwyva; gemTmimosvlis 

organizeba; samrewvelo sawarmoTa da dasaxlebuli 

punqtebis wyalmomarageba; turistuli da dasasvenebeli 

kompleqsis Seqmna da sxv. yvela es amocanebi msxvili 

wyalsacavebisTvis kompleqsurad wydeba. 

didi wyalsacavebis Seqmnisas, dadebiT efeqtTan erTad, 

romelic ZiriTadad, ekonomikur efeqturobaSi gamoisaxeba, 

adgili aqvs uaryofiT faqtorebsac, kerZod dasaxlebuli 

punqtebis, samrewvelo nagebobebis, istoriuli Zeglebis da 

miwis savargulebis datborvas, raionis klimatis da 

sanitarul-higienuri pirobebis gauaresebas da sxv. zogierT 

konkretul SemTxvevaSi, teritoriis datborva da CaZirva 

imdenad uaryofiTi faqtori xdeba, rom mas SeuZlia 

gadawonos dadebiTi efeqti da saerTod, gadawyvitos 

wyalsacavis Seqmnis mizanSewonilobis sakiTxi. 

rogorc zemoT aRvniSneT, kaSxlis agebisas wylis done 

aiwevs normaluri Setborvis donemde. Sedegad Seiqmneba 

wyalsacavi, romlis sigrZe iangariSeba formuliT 

 
sadac  aris wylis Setborvis simaRle;  wylis 

dinebis saSualo grZivi qanobi;  koeficientia, romelic 

saketebiani kaSxlisTvis aiReba – . Tu magaliTad, 

m, =1,5, , maSin km. 
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wyalsacavis dasawyisSi wylis nakads meti siCqare aqvs, 

romelic kaSxalTan miaxloebisas TandaTan mcirdeba. amis 

gamo, nakadis zedapirs grZiv profilSi Cazneqili forma 

aqvs, romelsac Setborvis mruds uwodeben. vake adgilebSi, 

didi sigrZis wyalsacavebSi, simaRleTa sxvaoba zogjer 

m aRwevs. 

wyalsacavebis daproeqtebisas Semdegi ZiriTadi amocanebi 

wydeba: 

1) wyalsacavis konturis dadgena mocemuli normaluri 

Setborvis donis dros da am konturis adgilze 

gadatana; 

2) wyalsacavis datborvis zedapiris da moculobis 

gansazRvra; 

3) dasatbori dasaxlebuli punqtebis, gzebis, 

istoriuli Zeglebis da sxva obieqtebis dadgena. 

datborviT gamowveuli zaralis angariSi. axali 

dasaxlebuli punqtebis proeqtebis damuSaveba da a.S.; 

4) qalaqebisa da dasaxlebuli punqtebis datborvisgan 

damcavi sainJinro proeqtebis damuSaveba, agreTve 

napirgasamagrebeli samuSaoebi; 

5) tyis farTobebis angariSi, saTevze meurneobis 

organizebis proeqtis damuSaveba; 

6) wyalsacavSi gemTmimosvlis gzebis trasireba, 

navsadgurebis, misadgomebis da sxv. adgilebis SerCeva. 

wyalsacavebis daproeqtebisTvis iyeneben sxvadasxva 

masStabis topografiul gegmebs da rukebs. winaswari 

gaangariSeba SeiZleba Catardes  

masStabis rukebze. didi wyalsacavebis datborvis 

farTobebisa da moculobebis saangariSod sargebloben 

 masStabis rukebiT, xolo teqnikuri 

proeqtebis damuSavebisTvis  masStabis rukiT. garda 
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amisa, wyalsacavebis Seqmnisas zogierTi amocanis 

gadasawyvetad saWiroa  da  masStabis 

topografiuli gegmebic (teqnikuri proeqtebis da muSa 

naxazebisTvis). 

wyalsacavis calkeul ubnebs dasaxlebuli punqtebis 

gadasatanad agegmaven 1:1000-1:2000 masStabiT. agegmva 

warmoebs kombinirebuli an stereofotogrammetriuli 

meTodiT. gegmur safuZvlad iyeneben triangulaciis an 

poligonometriis punqtebs. sasimaRlo safuZveli iqmneba III 

an IV klasis sanivelo poligonebis saxiT.  

gegmuri da sasimaRlo safuZvlis proeqtirebisas 

mxdevelobaSi unda iqnas miRebuli is, rom isini 

gvemsaxureba ara marto saagegmvo safuZvlad, aramed 

wyalsacavis konturis naturaSi gadasatanadac. wyalsacavis 

farTobs datborvis konturis farglebSi, gansazRvraven 

topografiul rukebze planimetris daxmarebiT. farTobis 

planimetriT gansazRvris sizuste saSualod Seadgens . 

wylis saerTo moculobas wyalsacavSi pouloben or 

mezobel horizontals Soris elementaruli  moculobebis 

SejamebiT. moculobis gansazRvras iwyeben wyalsacavis 

yvelaze dabali simaRlidan da amTavreben umaRlesi 

Setborvis horizontaliT. 

 
sadac  aris wylis saerTo moculoba, m3;  or 

mezobel horizontals Soris elementaruli moculoba, m3; 

 wyalsacavSi wylis minimaluri done;  

normaluri Setborvis done. 

gamartivebuli formuliT elementaruli moculoba 

tolia  
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sadac  da  aris planimetriT gazomili farTobebi 

ori mezobeli horizontaliT SemosazRvruli; reliefis 

kveTis simaRle. 

Tu or horizontals Soris moculobas ganvixilavT, 

rogorc wakveTili konusis moculobas, maSin gveqneba ufro 

zusti formula  

 
(9.3.3) da (9.3.4) formulebiT gamoTvlil moculobebs 

Soris sxvaoba Seadgens 

 
(9.3.5) formuliT miRebuli sxvaoba yovelTvis 

dadebiTia, amitom (9.3.3) formula moculobas gvaZlevs 

metobiT (9.3.4) formulasTan SedarebiT. 

fardobiTi sidide  damokidebulia  

fardobaze. magaliTad, Tu , maSin , 

xolo roca ,  izrdeba -mde. Tu  da 

 farTobebi daaxloebiT tolia, maSin orive formula 

praqtikulad erTnair Sedegs gvaZlevs. 

roca reliefs aqvs mcire daxris kuTxe da didi kveTis 

simaRle, or mezobel horizontals Soris farTobebi didad 

gansxvavebuli iqneba da warmoiSoba ufro dazustebuli 

formulebiT moculobis gansazRvris aucilebloba. am mizniT 

amyareben funqcionalur damokidebulebas datborvis 

horizontalze farTobsa da simaRles Soris . es 

damokidebuleba SeiZleba iyos wrfivi an arawrfivi. am 

ukanasknelis dros irCeven parabolur damokidebulebas an 



169 
 

maCvenebliani funqciis formas. damokidebulebis parametrebi 

ganisazRvrebian empiriuli gziT umcires kvadratTa meTodis 

gamoyenebiT. 

elementaruli moculoba SeiZleba gamovsaxoT 

formuliT 

 
xolo sruli moculoba iqneba 

 
Tu  funqciisTvis SevarCevT meore rigis 

parabolur damokidebulebas 

 
moculoba toli iqneba 

 
an 

 
sadac . 

topografiuli rukebis mixedviT wyalsacavis moculoba 

iangariSeba  sizustiT, xolo dazustebuli xerxiT – 

 sizustiT. 

wyalsacavis konturis gadatana adgilze. 

hidroteqnikuri mimokvlevis dros momavali wyalsacavis 

teritoriaze naturaSi amagreben datborvis horizontals, 

romelic sasoflo-sameurneo da satyeo savargulebidan 

miwebis amoRebis iuridiul sazRvars warmoadgens. 
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wyalsacavis konturis adgilze gadatanaSi igulisxmeba 

normaluri Setborvis donis (nSd) wertilebis naturaSi 

gadatana. samuSao sruldeba teqnikuri nivelobiT. sanivelo 

svla iwyeba wyalsacavis konturTan uaxloesi reperidan da 

grZeldeba datborvis horizontalamde. sanivelo svlis 

dros gzadagza gamoTvlian damakavSirebeli wertilebis 

simaRleebs. roca niSnuli axlos iqneba datborvis 

horizontalis simaRlesTan , gansazRvraven 

instrumentis horizonts . gamoakleben Semdeg am 

sidides saproeqto simaRles  da pouloben lartyaze 

 anaTvlis sidides, romlis drosac lartyis qusli 

imyofeba datborvis horizontalze – . 

lartyas gadaadgileben ferdobze  anaTvlis miRebamde 

( sm sizustiT). amave sadguridan daniSnaven adgilze 

kidev ramdenime wertils da daafiqsireben maT paloebiT. 

Semdeg Caamagreben damakavSirebel wertils, romlis simaRle 

axlosaa saproeqto simaRlesTan da a.S. konturis adgilze 

srulad gadatanamde. 

teqnikuri nivelobis svlebs yovel km-ze 

akavSireben sasimaRlo safuZvlis reperebTan. yovel 

m-Si konturis xazs gaasworeben. damagrebul 

wertilebze gayavT Teodolituri svla da gansazRvraven maT 

koordinatebs. mTian raionebSi datborvis horizontalis 

gadatanas asruleben taqeometriuli xerxiT. Zlier tyian da 

miuval adgilebSi ki am mizniT iyeneben barometrul 

nivelobas. 

dasaxlebul adgilebSi datborvis horizontalis 

adgilze gadatanas asruleben m sizustiT. 

udabnoSi, tundrasa da WaobebSi datborvis 

horizontali adgilze saerTod ar gadaaqvT.  
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9.4. hidromelioraciuli mimokvlevebi 

 

melioraciaSi igulisxmeba organizaciul-sameurneo da 

teqnikur RonisZiebaTa sistema, romelic mimarTulia 

niadagis hidrogeologiuri da klimaturi pirobebis 

gaumjobesebisken. 

ansxvaveben hidromelioracias, dakavSirebuls miwebis 

morwyvasTan (irigacia) an maT amoSrobasTan da 

agromelioracias, dakavSirebuls niadagis Sris 

wyalSeRwevadobis da tenSemcvelobis gazrdasTan da 

zedapiruli wylebis Cadinebis daCqarebasTan. 

morwyvas aproeqteben arxebisa da Txrilebis Ria 

qselebis saxiT an milsadenebiT da dawvimebiT – daxuruli 

sistemis saxiT. 

nax.9.4.1-ze naCvenebia Ria sarwyavi qseli. mdinareze an 

wyalsacavze ageben wyalasaReb nagebobas 1, romelic wyals 

awvdis magistralur arxSi 2. magistraluri arxidan wyali 

miemarTeba TviTdinebiT sameurneobaTSoriso 3 da 

Sigasameurneo 4 gamanawilebel arxebSi, romlebic mosarwyav 

farTobs yofs calkeul ubnebad. gamanawileblebidan wyali 

xvdeba maregulirebel qselSi: droebiT mosarwyvelebis 

sistemaSi 5, agreTve gamomyvan 6 da momrwyvel 7 RarebSi. 

wylis narCenebis arineba xdeba wyalSemkrebi arxebiT 8 

mdinaris maxlobel ubnebSi. sarwyavebi 9 ganlagebulia 

sazRvrebis paralelurad.  

magistralur sarwyav arxs aproeqteben minimaluri 

qanobiT –  da reliefis maRal adgilze, raTa 

uzrunvelyos maqsimaluri teritoriis morwyva. mosarwyavi 
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teritoriis SigniT awarmoeben vertikalur dagegmarebas 

sm sizustiT. 

 
nax. 9.4.1 

daxuruli sarwyavi sistemis dros wyalSemkrebidan 

wyali miewodeba wneviT miwaSi ganlagebul milsadenebSi. 

gamanawilebeli qseli Sedgeba milsadenebisgan, romlebidanac 

wyali miewodeba kvlebSi an hidrantebSi – dasawvimebel 

aparatebSi mosaxvedrad. am SemTxvevaSi mosarwyav ubnebs 

aproeqteben dasawvimebeli aparatis moqmedebis zonis 

mixedviT. 

wyalgamtari qselis milsadenebs grZivi qanobi unda 

qondes minimum 0,001 zamTris periodSi wylis gamosaSvebad. 

daWaobebuli miwebis gauwylovneba (gamoSroba) 

xorcieldeba Ria arxebiT an daxuruli drenaJiT. Ria 

arxebiT wyali xvdeba koleqtorebSi (Semkreb arxebSi), 

romlebidanac miedineba magistralur arxSi. am 

ukanasknelidan ki wyali Cadis mdinareSi. 
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Ria wesiT amoSroba meqanizebuli gziT miwebis 

damuSavebisas xelSemSlelia, amitom mas, ZiriTadad, iyeneben 

ara sasoflo-sameurneo miwebze. 

daxuruli amoSrobis – drenaJis dros maregulirebeli 

qseli aigeba dren-amomSrobis saxiT, romelTa saSualebiT 

wyali xvdeba koleqtorebSi, maTgan ki igi miedineba 

magistralur arxSi. magistraluri arxidan ki wyali xvdeba 

mdinareSi. amosaSrobi teritoriis gareSe wylebisgan 

dasacavad ageben jebirebs. 

magistraluri amomSrobi arxis trasas aproeqteben 

amosaSrobi teritoriis yvelaze dabali simaRleebis 

mixedviT da minimaluri qanobiT – . 

koleqtorebis sigrZes iReben m, drenebisas – 

m – 0,002 qanobiT. drenaJis dros iyeneben 

mm diametris milebs Tunisas – mm sigrZiT (3 

cali 1m-ze). miwaSi Cawyobisas maT Soris toveben mm 

Sualeds wylis Sesasvlelad. 

melioraciis topografiuli safuZveli da agegmva. 

sarwyav sistemaSi mosarwyavi kvlebis  sigrZeTa da maTi 

optimaluri saproeqto  qanobebis saangariSod iyeneben 

formulebs 

 
da 

 
sadac  aris wylis nakadis hidravlikuri radiusi 

(kvalisaTvis , sadac  siRrmea, toli 

m); kvalSi wylis dinebis gaangariSebuli 

siCqare ( m/sek);  morwyvis xangrZlivobis dro;  

xarisxis maCvenebeli, romelic damokidebulia niadagis 
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Tvisebebsa da mis tenianobaze ( );  wylis niadagSi 

gaJonvis siCqare ( ). 

am formulebis Sesabamisad niadagisa da topografiuli 

pirobebis mixedviT mosarwyavi kvlebis sigrZes iReben 

m farglebSi, xolo saproeqto qanobebs saSualod 

0,005 (minimaluria 0,001 maqsimaluri 0,02). 

hidravlikuri angariSisTvis, topografiuli gegmebis 

safuZvelze moiTxoveba, rom sarwyavi arxebisa da kvlebis 

sigrZe isazRvrebodes m skS, xolo adgilis qanobisa – 

 fardobiTi SecdomiT.  saSualo 

qanobisTvis . am dros gegmis horizontalebiT 

niSnulis gansazRvris cdomileba iqneba . Tu 

m, maSin sm.  

sarwyavi kvlebis sigrZis gansazRvris moTxovnili 

sizustis ( m) uzrunvelsayofad, aucilebelia 

gvqondes topogegmis masStabi – , sadac  

konturebis da sagnebis gegmaze mdebareobis gansazRvris 

cdomilebaa geodeziuri safuZvlis punqtebis mimarT. Tu 

aviRebT mm, m, maSin masStabi iqneba 

. TvalsaCinoebisTvis sasurvelia gvqondes 

 masStabis gegma.  

amrigad, morwyvis proeqtebis muSa naxazebis 

dasamuSaveblad aucilebelia gvqondes  adgilis gegma 

 masStabiT, reliefis kveTiT m. 

hidromelioraciuli mSeneblobis praqtikaSi 

daproeqtebisTvis iyeneben  da  masStabis 

topogegmebs reliefis kveTiT m. 

daaxloebiT igive moTxovnebia topografiuli 

safuZvlisadmi amoSrobis sistemis daproeqtebisas.  
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samelioracio sistemebis muSa daproeqtebisTvis 

optimalur topografiul safuZvlad gvevlineba  

masStabis gegma, reliefis kveTiT 0,5 m. wyalSemkrebis, 

jebirebis da sxva mcire nagebobaTa daproeqtebisTvis 

reliefs agegmaven  masStabiT. 

samelioracio sistema, Cveulebriv igeba did 

teritoriaze, romelic mdinaris gaswvriv aris gaWimuli. 

proeqtis naturaSi gadasatanad geodeziur safuZvlad 

iyeneben triangulacias an xazovan-kuTxur qsels. sasimaRlo 

safuZvlad iyeneben III klasis nivelobas, romelic 

magistraluri arxis gaswvriv aris gaWimuli da 

gaxSirebulia IV klasis sanivelo poligonebiT. safuZvlis 

punqtebi unda ganlagebul iqnas miwis samuSaoebis gavlenis 

zonis gareT, raTa gamoyenebuli iqnas ara marto 

topoagegmvis dros, aramed trasirebiTi da dakvalviTi 

samuSaoebis drosac.  

moTxovnis Tanaxmad, samelioracio samuSoebisTvis 

gegmuri safuZvlis punqtebis mdebareobaSi Secdoma 

geodezuri gamosavali safuZvlis punqtebis mimarT ar unda 

aRematebodes mm, anu  masStabiT – m, xolo 

sasimaRlo mdebareobaSi – , rac m dros 

tolia sm. am moTxovnebidan gamomdinare angariSoben 

gegmuri da sasimaRlo qselebis sizustes. 

samelioracio sistemebisTvis teritoriis agegmva 

sruldeba stereotopografiuli an aerokombinirebuli 

meTodebiT. 

melioraciis daproeqtebis avtomatizebuli sistema. 

morwyvis daproeqtebis  avtomatizaciisTvis topografiuli 

informacia aucilebelia gvqondes reliefis cifruli 

modelis saxiT, romelic warmoadgens sarwyavi sistemis 

gaswvriv orientirebul regularul sqemas, romelSic 
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wertilebi mocemulia  da  analizuri koordinatebiT da 

 simaRliT.  

stereoxelsawyoze avtomaturi maregistrirebeli 

mowyobilobiT iyeneben mimokvlevis modelis agebis Semdeg 

meTodikas – TiToeul stereowyvilSi kompiuterSi Caiweren 

zusti TanmimdevrobiT  koordinatebs reliefis yvela 

damaxasiaTebeli wertilebisTvis m badis mixedviT. 

bazisis boloebis  koordinatebiT gamoTvlian badis 

wveroebis koordinatebs da wrfivi interpolobiT am 

wveroebis  niSnulebs. am meTodiT vake adgilebSi  

daxrisas wertilis niSnulSi saSualo kvadratuli 

SemTxveviTi Secdoma sm Seadgens, sistematuri ki – 

sm. 

 

P 

 

 

 

 

 

 

9.5. magistraluri arxebis mimokvleva 

 

arxebis daproeqtebis topografiuli safuZveli. 

daniSnulebis mixedviT arxebi aris gemTsavali, 

melioraciuli (amomSrobi, momrwyavi), derivaciuli (hes-is 

turbinebTan wyalmimyvani), wyalsadenis, xe-tyis 

dasacurebeli da kompleqsuri. 
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arxSi wyali xvdeba TviTdinebiT an satumbi 

sadgurebidan. maT qanobi mcire aqvT, raTa wylis nakadma ar 

warecxos fskeri da gverdebi.  

magistraluri arxis daproeqteba iwyeba teqnikur-

ekonomikuri dasabuTebiT da sruldeba or stadiad – 

teqnikuri proeqti da muSa naxazebi. 

teqnikur-ekonomikuri dasabuTebis dros SeirCeva arxis 

trasis saerTo mimarTuleba da misi ZiriTadi parametrebi: 

ganivkveTi, wylis xarji, qanobi, dinebis siCqare, wyliT 

Sevsebis siRrme da sxv. garda amisa, angariSoben daaxloebiT 

samSeneblo samuSaoebis moculobas da arxis mTlian 

Rirebulebas. am amocanebis gadasawyvetad aucilebelia 

gvqondes Semdegi topo-geodeziuri masalebi: 

1) 1:100000 masStabis topografiuli ruka arxis 

trasis mTeli raionisaTvis; 

2) 1:25000 masStabis topografiuli ruka arxis 

trasis gavlis raionSi 2-3 km siganis zolisTvis; 

3) im mdinareebis grZivi profili, romelTa wylis 

gamoyenebaa gaTvaliswinebuli arxebSi. 

 magistraluri arxis teqnikuri proeqtis dasamuSaveblad 

aucilebelia gvqondes Semdegi topografiuli gegmebi: 

1)  an  masStabis topogegmebi, 

reliefis kveTiT  m; 

2)  masStabis topogegma, reliefis kveTiT 1 m 

(wyalsacavis teritoriis); 

3)  masStabis topogegma, reliefis kveTiT 

m (wyalgamSvebi nagebobis ubnis); 

4)  an  masStabis topogegmebi, reliefis 

kveTiT 1m (samSeneblo masalebis karierebis); 

5) daproeqtebuli arxis grZivi da ganivi profilebi; 
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6) misasvleli gzebis, eleqtro-gadamcemi xazebis, 

wyalsadenebis da sxv. mimokvlevis teqnikuri masalebi. 

arxis muSa naxazebis stadiaze mimokvleva moicavs Semdeg 

topo-geodeziur samuSaoebs: 

1) magistraluri arxis gegmuri da sasimaRlo 

safuZvlis ageba; 

2) arxis SerCeuli variantis savele trasireba. ganivi 

profilebis agegmva. trasis da nagebobebis ZiriTadi 

wertilebis damagreba; 

3) rTuli reliefis mqone trasis ubnebis 

topografiuli agegmva  masStabiT, 

reliefis kveTiT m; 

4) mdinareze mowyobili wyalsacavis saproeqto 

konturis gamotana naturaSi; 

5) arxTan misasvleli gzebis trasebis da sainJinro 

qselebis saboloo mimokvleva; 

6) sainJinro-geologiuri obieqtebis geodeziuri mibma. 

arxis trasis geodeziuri safuZveli iqmneba agegmviTi da 

dakvalviTi samuSaoebisTvis. 

gegmuri safuZveli ZiriTadad iqmneba SuqmanZilmzomuri 

poligonometriis meTodiT. poligonometriis punqtebidan 

trasis moxvevis saproeqto kuTxeebi naturaSi gadaaqvT 

saproeqto poligonebis agebiT, Teodolituri svlis 

sizustiT. 

instruqciis Tanaxmad, saproeqto koordinatebis 

adgilze gadatanis skS ar unda aWarbebdes  

masStabiT m. Tu Secdomis am sidides miviRebT 

dasaSvebad Teodolituri svlebisTvis, poligonometriis, 

rogorc gamosavali safuZvlis sizuste  2-jer meti unda 

aviRoT, e.i. gawonasworebul poligonometriul svlebSi 

Secdomebma ar unda gadaaWarbos m.  
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magaliTad, Tu svlis sigrZe km (IVkl. 

poligonometria), gverdis sigrZe km (e.i. ), 

sm, gaWimuli gawonasworebuli svlis 

Sualedi wertilisTvis gveqneba 

 

 
rac Seesabameba zemoT motanil moTxovnas (0,2 m). 

saproeqto poligonebSi kiduli Teodolituri svlis 

sigrZe , sadac  aris wertilis mdebareobis 

dasaSvebi skS, svlis saSualo fardobiTi Secdomis 

mniSvneli. Tu m, , maSin 

km.  

rabebis da sxva rTuli hidroteqnikuri nagebobebis 

mSeneblobis geodeziuri uzrunvelyofisTvis iqmneba 

lokaluri xazovan-kuTxuri qselebi gverdebis sigrZiT 150-

m da punqtebis urTierTmdebareobis  mm SecdomiT. 

sasimaRlo safuZveli Tavisi sizustiTa da sixSiriT 

iqmneba topografiuli agegmvis, arxis proeqtis adgilze 

gadatanis da samSeneblo samuSaoebis momsaxurebisTvis. 

nivelobis klasis SerCeva damokidebulia gamosaval 

reperebs Soris manZilze da arxis Ziris daproeqtebul 

qanobze. rac metia arxis qanobi, miT naklebi sizustis 

sasimaRlo safuZvelia saWiro. didi qanobi arxSi iwvevs 

wylis nakadis siCqaris gazrdas, rac xels uSlis fskeris 

daSlamvas. magram amasTan erTad didi siCqarisas irecxeba 

fskeri da gverdebi. optimaluri siCqare am or process 

Soris imyofeba. 

instruqciis mixedviT, dasaproeqtebeli arxis gaswvriv 

gayavT III klasis nivelobis ZiriTadi svla, romelsac abamen 
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I-II klasis saxelmwifo qselis punqtebze. eyrdnobian III 

klasis svlas da anviTareben IV klasis sanivelo 

poligonebs an svlebs, romelTa sigrZem ar unda gadaaWarbos 

25 km. trasaze yovel 2-3 km-ze ayeneben reperebs. 

arxis RerZis dakvalva. arxis ZiriTadi wertilebi – 

moxvevis kuTxeebis wveroebi, gadakveTebis da 

gadasasvlelebis wertilebi, rabebis RerZebi da sxv. 

mocemulia saproeqto koordinatebiT da adgilze 

gadaitanebian geodeziuri safuZvlis punqtebidan ara 

umcires 1/5000 fardobiTi saSualo kvadratuli SecdomiT. 

mSeneblobis procesSi RerZis wertilebis dakargvisas, maTi 

aRdgena xdeba grZivi RerZis myarad damagrebuli 

wertilebidan. 

arxis fskerze sasimaRlo wertilebs ayeneben niveliriT 

sm saSualo kvadratuli SecdomiT. ganivi profilebis 

dakvalva igive wesiT warmoebs, rac sagzao trasaze. 

 

 

 

 

 

 

 

 

9.6. geodeziuri samuSaoebi hidrokvanZis 

mSeneblobis dros. 

 

hidrokvanZi da misi dakvalviTi samuSaoebis 

Taviseburebani. hidrokvanZis yvelaze rTuli nageboba 

hidroeleqtrosadguria. turbinebis da generatorebis 
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ganlagebis mixedviT ansxvaveben kaSxlis tanSi ganlagebul 

da derivaciul hidroeleqtrosadgurebs (hes).  

kaSxlis tanSi ganlagebuli hes-ebis ori sqema arsebobs: 

1) hesis Senoba warmoadgens uSualod kaSxlis 

gagrZelebas da monawileobs dawnevis SeqmnaSi; 

2) hesis Senoba ganlagebulia kaSxlis qvemoT qveda 

biefSi da dawnevis SeqmnaSi ar monawileobs. aseTi 

hesebisTvis wylis miwodeba xorcieldeba 

milsadenebiT. 

pirveli sqemis hidrokvanZebs xSirad iyeneben vakis 

mdinareebze. 

derivaciuli tipis hes-ebSi dawneva iqmneba derivaciuli 

arxiT an gvirabiT. mdinaris erT napirze gayavT arxi, 

milsadeni an garkveuli qanobis mqone gvirabi (mdinaris 

qanobze naklebi) da maTi daxmarebiT miyavT wyali hesTan. 

derivaciuli arxiT turbinebze wylis miwodebis sqema 

warmodgenilia nax.9.6.1-ze, romelzec mocemulia 

derivaciuli arxi 1, sadawneo auzi 2, hesis Senoba 3, 

turbinis wyalsatarebi 4, kaSxali da wyalmimRebi 5, 

mdinare 6. 

hidrokvanZis, iseve, rogorc nebismieri sainJinro 

nagebobis agebisas aRsaniSnavia  sami periodi: saproeqto-

mimokvleviTi, samSeneblo-samontaJo da saeqsploatacio. 

saproeqto-mimokvleviT periodSi Semdegi sainJinro-

geodeziur samuSaoTa kompleqsi sruldeba: gegmuri da 

sasimaRlo geodeziuri 

safuZvlis Seqmna; sxvadasxva 

masStabis topografiuli 

gegmebis Sedgena; mdinareTa 

grZivi da ganivi profilis 

Sedgena; misasvleli gzebis, 

nax. 9.6.1
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sainJinro qselebis, kaSxlebis, jebirebis, rabebis RerZebis 

trasireba; hidrologiuri, hidrogeologuri da geologiuri 

samuSoebis geodeziuri uzrunvelyofa da a.S. 

samSeneblo-samontaJo periodSi geodeziuri samuSaoebis 

moculoba ramdenadme mcirdeba, samagierod izrdeba maTi 

Sesrulebis sizusteebi. am periodis geodeziuri samuSaoebis 

Taviseburebani mdgomareobs saproeqto geometriuli 

parametrebis zustad dacvasa da maT kontrolSi, rac 

saTanado sizustis gegmur da sasimaRlo geodeziuri 

safuZvlis Seqmnas moiTxovs. 

eqspluataciis periodSi ZiriTadi amocana hidrokvanZis 

nagebobaTa deformaciebze geodeziuri dakvirvebebia, romelic 

gulisxmobs vertikaluri dawevebis, horizontaluri Zvrebis 

da vertikalidan gadaxrebis gansazRvras. es monacemebi 

gamoiyeneba nagebobis mdgradobaze msjelobisa da saWiroebis 

SemTxvevaSi eqspluataciis reJimSi koreqtivebis Sesatanad 

miRebul RonisZiebaTa efeqturobisTvis.  

hidrokvanZebis nagebobaTa optimaluri ganlagebisTvis 

iyeneben 1:2000-1:5000 masStabis gegmebs, reliefis kveTiT 

m da mdinaris grZiv profils.  

muSa naxazebis Sesadgenad reliefs agegmaven 

 masStabiT, reliefis kveTiT m.  

hidrokvanZis yvela nageboba gaerTianebulia 

geometriuli kavSirebiT, romelic mkacrad unda iqnas 

daculi proeqtis adgilze gadatanisas. nagebobebi 

ganlagebulia hidrokvanZis mTavari damkvalavi RerZis 

garSemo, romelic moicema koordinatebiT da azimutiT. Tu 

RerZi mrudxazovania (mag. TaRuri kaSxlis), saWiroa agreTve 

moxvevis wveroebis koordinatebi. mTavar RerZTanaa mibmuli 

agregatebis, rabebis da sxv. RerZebi. 
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mTavari RerZi adgilze gadaitaneba gegmuri safuZvlis 

punqtebidan, danarCeni RerZebi ki - maRali sizustis 

damkvalavi qselidan.  

hidrokvanZis mSeneblobas gaaCnia Taviseburebani, 

romlebic mxedvelobaSi unda iqnas miRebuli geodeziuri 

samuSoebis Sesrulebisas. kaSxlisa da turboagregatebis 

saZirkvlebi rTul hidrogeologiur pirobebSi amoyavT. 

hidrokvanZi ramdenime rigad Sendeba, romelTaTvisac 

unda Seiqmnas Tavisi lokaluri maRali sizustis qselebi. am 

qselebs orientireba da koordinatTa sistema erTidaigive 

unda qondeT. saerTod, hidrokvanZis mSeneblobisTvis 

aucilebelia zusti gegmuri da sasimaRlo geodeziuri 

safuZveli, SeTanxmebuli nagebobis gengegmasTan. 

hidrokvanZis mSeneblobis geodeziuri safuZveli. 

samSeneblo-samontaJo samuSoebis geodeziuri uzrunvelyofis 

mizniT hidrokvanZis teritoriaze iqmneba ZiriTadi 

damkvalavi qseli. am qselis erTerTi gverdi, rogorc wesi, 

emTxveva hidrokvanZis ZiriTad RerZs. 

damkvalavi qseli aigeba triangulaciis, 

poligonometriis an xazovan-kuTxuri qselis saxiT. 

gverdebis sigrZe  km, kuTxis gazomvis skS 

, yvelaze sapasuxismgeblo gverdis fardobiTi skS 

. qselis punqtebis 

urTierTmdebareobis Secdoma saSualod  mm ar 

aWarbebs. 

qseli aigeba, rogorc lokaluri da gamoiTvleba 

samSeneblo koordinatTa sistemaSi. punqtebs amagreben 1,2 m 

simaRleze iZulebiTi dacentrvis mowyobilobiT. 

hidrokvanZis damkvalavi triangulaciis erTerTi sqema 

warmodgenilia nax.9.6.2-ze, romelzec  ZiriTadi 
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qselis punqtebia, xolo  meore Tanrigis detaluri 

qselis punqtebi. 

 
nax. 9.6.2 

damkvalavi hidroteqnikuri triangulaciis qselis 

proeqtis Sesafaseblad iyeneben maTematikuriPmodelirebis 

meTods. am meTodis dros qselis proeqtidan aRebuli 

punqtebis grafikuli koordinatebiT, Sebrunebuli 

geodeziuri amocanebis gadawyvetiT, pouloben gverdebis 

sigrZeebs ( mm sizustiT) da maT Soris kuTxeebs (  

sizustiT), romlebic WeSmarit sidideebad miiRebian. 

asruleben gazomvis procesis imitacias da kuTxeebisa da 

bazisis sidideebSi SeaqvT SecdomaTa sidideebi, romlebic 

ganisazRvreba kompiuterze daaxloebiT normaluri 

ganawilebis mqone SemTxveviTi ricxvebiT. aZleven am 

ricxvebs dasaSveb zRvrebs, mag. kuTxeebisTvis  skS -dan 

-mde (  albaTobiT) yovel  intervaliT. 
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xelovnurad miRebuli SeukvrelobebiT Seadgenen pirobiT 

gantolebebs da amoxsnian umcires kvadratTa meTodiT, ris 

Sedegad pouloben erTeuli wonis Sefasebas da qselis 

saWiro elementebis funqciebis Sebrunebul wonebs. meti 

damajereblobisTvis amocanis amoxsnas imeoreben ramdenjerme 

axali SemTxveviTi sidideebisTvis. Tu elementis Sefaseba 

aWarbebs dasaSvebs, proeqtSi SeaqvT Sesworebebi, riTac 

gaaumjobeseben qselis formas an Seamcireben erTeuli wonis 

Secdomas. 

detaluri dakvalvisTvis ZiriTadi qseli gaxSirdeba 

meore Tanrigis punqtebis qseliT, rogorc es nax.9.6.2-zea 

naCvenebi. detaluri damkvalavi qselis punqtebi periodulad 

kontroldeba ZiriTadi qselis punqtebidan. 

mSeneblobis periodSi wylis gadasaSvebad 

hidroteqnikuri SemovliTi gvirabis agebisas qmnian 

lokalur xazovan-kuTxur qsels, romelmac unda 

daakmayofilos gvirabis Semxvedri sangrevebiT gayvanisaTvis 

saWiro sizuste (RerZebis acdenaSi dasaSvebi 100 mm skS).  

rac Seexeba hidrokvanZebis geodeziuri momsaxurebisTvis 

saWiro sasimaRlo qselebs, isini aigebian ZiriTadad: 

1) samSeneblo-samontaJo samuSaoebis sasimaRlo 

uzrunvelyofisaTvis; 

2) hidrokvanZis teritoriaze ganlagebul 

nagebobaTa Zvrebze dakvirvebebisTvis. 

sasimaRlo qselis reperebi Tanabrad ganlagdeba mTel 

farTobze gruntis an kldis reperebis saxiT. sasimaRlo 

qselma unda uzrunvelyos betonis nagebobis dakvalva ara 

umetes mm skS svlebi ganviTardeba III da IV klasis 

sanivelo poligonebisa da calkeuli svlebis saxiT, 

pirdapiri da Sebrunebuli mimarTulebiT nivelobisTvis. 
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maRali dawnevis betonis kaSxlis agebisas, mTian 

adgilebSi anviTareben II klasis nivelobis svlebs 

sxvadasxva napirze mdebare wertilebis urTierTsasimaRlo 

mdebareobis ara umetes 10 mm Secdomis uzrunvelsayofad. 

sasimaRlo qselis proeqtis Sefasebas axdenen 

formuliT 

 
sadac  aris dawevebis gansazRvris winaswar mocemuli 

skS sidide;  erTeuli wonis Secdoma;  qselis 

yvelaze sust wertilamde eqvivalenturi sadgurebis ricxvi. 

betonis nagebobisTvis miviRoT mm. sanivelo 

qselis agebis orsafexuriani sqemis dros imisTvis, rom 

davicvaT aseTi sizuste, aucilebelia TiToeuli 

safexurisTvis gvqondes (sizustis uzrunvelyofis 

koeficientis  dros): 

a) pirvel safexurze (ZiriTadi qseli) 

 
b) meore safexurze (samuSao qseli) 

 
gamovTvliT qselis sqemis mixedviT eqvivalentur 

sadgurebis ricxvs nivelobis mxris sigrZis miRebuli 

sididis dros (mag. 20 m) da (9.6.1) formuliT viangariSebT 

aRmatebis erTeuli wonis Secdomas pirvel da meore 

safexuris qselebSi 
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davuSvaT, magaliTad, rom pirveli safexuris qselSi 

reperamde, romelic gamosaval reperebs Soris svlis SuaSi 

mdebareobs, sadgurebis ricxvi tolia , maSin 

(9.6.2) formuliT miviRebT mm, risi 

uzrunvelyofac SesaZlebelia mokle sxiviT maRali 

sizustis nivelobis meTodikiT. 

 Secdoma rom yofiliyo iseTi mcire, romlis 

Sesrulebac teqnikurad SeuZlebeli iqneboda, maSin sanivelo 

qseli unda gamagrdes damatebiTi grZivi svliT, riTac 

Semcirdeba  eqvivalenturi sadgurebis ricxvi. 

detaluri dakvalviTi samuSaoebi. hidrokvanZebis 

mSeneblobisas jer daikvaleba ZiriTadi RerZebi, romlebic 

gadaaqvT kaSxlis qvabulis fskerze amoyvanil zRudrebze. am 

RerZebidan dakvalaven da niSnebiT daamagreben qvabulis 

fskeris grZiv da ganiv RerZebs, Semdgom ki nagebobis yvela 

detals. 

hidronagebobis betonis masivi konstruqciulad amohyavT 

temperaturuli nakerebiT, seqciebad. TiToeul seqcias Tavis 

mxriv hyofen samSeneblo filebad. filebze 3 m simaRlis 

iarusebad ageben yalibs, romlebSic asxamen betons. 

seqciebis sazRvrebs dakvalaven gaswvrivobaSi 

gadakveTebiT RerZebis damagrebis niSnebidan  mm 

sizustiT. kontrolis mizniT zomaven seqciis kuTxeebis 

wveroebs Soris manZils. filebis dakvalvas asruleben 

marTkuTxa koordinatebis xerxiT. dabetonebis win 

asruleben yalibis agegmvas. filebis mwkrivis dabetoneba 

sruldeba TiTos gamotovebiT savarcxliseburad. Sualed 

filebs abetoneben yalibebis moxsnis Semdeg. Semdgomi 

iarusis yalibi daikvaleba analogiurad, amasTan qveda 
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iarusebis niSnebi daproeqtebul unda iqnas maRla 

vertikalze. 

pirveli iarusis betonSi amagreben hidrokvanZis mTavar 

RerZs geodeziuri niSnebiT. aqve amagreben sadeformacio 

markebsac mSeneblobis periodSi dawevebze dakvirvebebisTvis. 

rabebis mSeneblobisas adgilze dakvalaven kameris RerZs 

da rabis zeda da qveda Tavebis elementebis RerZebs. 

rabis agebisTvis anviTareben sayrden qsels 

mikrotriangulaciis an poligonometriis saxiT, romelTa 

punqtebidan adgilze gadaaqvT rabis grZivi da ganivi 

RerZebi, amasTan saproeqto manZilebi unda gadatanil iqnas 

1/10000 fardobiTi sizustiT. 

dakvalviTi samuSaoebis Taviseburebani TaRovani 

kaSxlebis mSeneblobisas. TaRovan kaSxalSi mTavar RerZad 

miRebulia simetriis RerZi. damkvalavi RerZi wriul mruds 

warmoadgens, romelic daaxloebiT TaRis SuaSi gadis. 

kaSxlis filebis dakvalvisTvis SeiZleba gamoyenebul iqnas 

mimarTulebebi, romelnic mTavari RerZis mrudis centridan 

dainiSneba. rTuli formis kaSxlebis dros yvelaze 

racionaluri SeiZleba iyos dakvalva saproeqto 

koordinatebiT. 

maRali dawnevis kaSxlebis agebisas damkvalavi 

safuZveli sam safexurad iqmneba: ZiriTadi (karkasuli) 

triangulacia, damkvalavi triangulacia mSenebare nagebobaTa 

axlos da sagvirabo poligonometria.  

mSeneblobis dawyebis win iqmneba maRali sizustis 

triangulaciis ZiriTadi damkvalavi qseli minimaluri 

raodenobis punqtebiTa da bazisebiT, romlebic ganlagebuli 

iqnebian maRal adgilebSi da xeobis orTave mxares 

napirebisgan moSorebiT. yvelaze mdgradi iqneba xeobisgan 

daSorebuli punqtebi. seismur raionebSi bazisis gverdebze 
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ganisazRvreba astronomiuli azimutebi (  sizustiT). 

qseli lokaluria,  RerZad iReben kaSxlis mTavar RerZs. 

meore safexuris damkvalavi triangulaciis punqtebi 

eyrdnoba ZiriTadi qselis punqtebze da ganlagdeba mSenebare 

obieqtebis axlos qveda da zeda biefSi. xeobis ferdobebis 

sxvadasxva simaRleze. aseTi mravaliarusiani triangulaciis 

gverdebs SeiZleba qondes -mde daxra. aucileblobis 

SemTxvevaSi damkvalavi qseli gaxSirdeba calkeuli 

punqtebis CasmiT.  

radgan meore safexuris punqtebi axlosaa samSeneblo 

obieqtebTan, sadac afeTqebiTi samuSaoebi mimdinareobs, 

amitom isini ganicdian Zvrebs, ris gamoc yovelwliurad 

unda Catardes sakontrolo gazomvebi da gawonasworebiTi 

samuSaoebi. 

mesame safexuris qseli - sagvirabo poligonometria, 

sayrdeni safuZvelia hidroteqnikuri da satransporto 

gvirabebis mSeneblobisTvis. 

kaSxlis qvabulis damuSaveba xeobis ferdobebze zemodan 

qvemoT warmoebs. kaSxlis konturi adgilze gadaitaneba 

damkvalavi safuZvlis punqtebidan polaruli xerxiT. 

TaRuri kaSxlis detaluri dakvalvisTvis TiToeuli 

blokis daaxloebiT centrSi daniSnaven 0 wertils  da 

 grafikuli koordinatebiT, romlidanac blokis 

wveroebis saangariSo koordinatebis mixedviT, Sebrunebuli 

geodeziuri amocanebis gadawyvetiT, pouloben am wveroebis 

polarul koordinatebs (0 centridan), agreTve 

mimarTulebebs (azimutebs) damkvalavi qselis 4-5 punqtze 

(nax.9.6.3)  
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                nax. 9.6.3 

  adgilze Teodolits ayeneben romelime  wertilze 

da Sebrunebuli gadakveTiT ramdenime punqtze  

nax-ze) gansazRvraven mis  da  koordinatebs, agreTve 

reduqciis polarul an marTkuTxa elementebs, romelTa 

mixedviT blokze pouloben  wertilis mdebareobas. 

kontrolisTvis amowmeben  wertilidan damkvalavi qselis 

punqtebze mimarTulebebs, ris Semdeg dakvalaven da 

daamagreben adgilze blokis wveroebs. aseTnairad 

ganisazRvreba blokebis mdebareoba yvela seqciebsa da 

iarusebze 10 mm skS. 

 wertilis blokze mdebareoba SeiZleba agreTve 

ganisazRvros damkvalavi qselis ori punqtidan pirdapiri 

gadakveTiT.  

hidroagregatebis montaJis geodeziuri uzrunvelyofa. 

hidroagregatebis montaJs grZivi da ganivi samontaJo 

RerZebis mixedviT asruleben, romlebic an emTxveva 

samSeneblo RerZebs, an maTi paraleluria. 

hidroeleqtrosadguris turbinebis montaJisas 

gansazRvraven saZirkvlis rgolis, turbinis statoris da 

rotoris lilvis, agreTve generatoris zeda da qveda 
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jvaredis simaRleebs. hidroagregatis montaJi sruldeba or 

stadiad: winaswari da saboloo. winaswari montaJisas 

konstruqcia simaRleSi daidgmeba niveliriT 2mm sizustiT. 

saboloo dayeneba sruldeba maRali sizustis xelsawyoebiT. 

montaJis dros statoris horizontaluri sibrtyidan 

da misi lilvis vertikaluri sibrtyidan gadaxra ar unda 

aRematebodes zRvrulad dasaSveb sidides – 0,02 mm lilvis 

1 m sigrZeze.  

statoris rgolis dayenebisTvis gegmuri safuZveli - 

agregatis RerZebia, dakvaluli adgilze 1 mm cdomilebiT. 

hidroagregatis montaJis win mowmdeba grZivi da ganivi 

RerZebis urTierTmarTobuloba. montaJisas karg Sedegs 

iZleva mikronivelobis gamoyeneba. statoris dayenebis Semdeg 

atareben mis SesrulebiT agegmvas. samontaJo RerZebis 

mimarT statoris gegmuri mdebareobis Secdoma ar unda 

aRematebodes 1 mm, xolo sasimaRlo – 0,2mm. metalis 

konstruqciebis Semowmeba vertikalze warmoebs gverdiTi 

nivelobis meTodiT. 

hidrokvanZis nagebobis SesrulebiTi agegmva, gegmaSi 

sruldeba damkvalavi qselis punqtebidan da ZiriTadi 

RerZebis damagrebuli wertilebidan, xolo simaRleSi - 

reperebis qselidan.  

 

 

9.7. hidroteqnikuri nagebobis deformaciaze 

geodeziuri dakvirvebebi 

 

hidroteqnikuri nagebobani sakuTari wonis, wyalsacavis 

wylis masis, temperaturis cvalebadobis da sxva 

faqtorebisgan warmoqmnili vertikaluri da horizontaluri 

Zalebis moqmedebaTa gamo droTa ganmavlobaSi ganicdian 
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deformacias: saZirkvlisa da kaSxlis dawevas, 

horizontalur Zvras da gadaxras.  

msxvil hidroteqnikur nagebobaTa mSeneblobisa da 

eqspluataciis dros dawevebsa da Zvrebze dakvirvebisaTvis, 

teqnikuri wesebis Tanaxmad, unda Seiqmnas specialuri 

geodeziuri samsaxuri. dakvirvebebisTvis daqvemdebarebul 

nagebobaTa CamonaTvali da dakvirvebebis xasiaTi 

ganisazRvreba saproeqto organizaciis mier, aRniSnul 

samsaxurTan erTad. 

dawevebze geodeziuri dakvirvebebi. dawevebze (jdomebze) 

dakvirvebebs atareben winaswar Sedgenili programiT Semdegi 

mimdevrobiT: 

- gamosavali sasimaRlo safuZvlis Seqmna jgufuri 

reperebis saxiT qveda da zeda biefSi, obieqtisgan 

daSorebiT ( km); 

- gamosavali reperebis sasimaRlo da gegmuri mibma 

saxelmwifo punqtebze; 

- misasvlel gzebze da TviT nagebobaze mudmivi da 

droebiTi markebis dayeneba mSeneblobis periodSi; 

- instrumentuli dakvirvebebi dawevebze, rogorc 

mSeneblobis, ise eqspluataciis periodSi; 

- gazomvebis Sedegebis damuSaveba – svlebis 

gawonasworeba, sadeformacio markebis niSnulebis 

gamoTvla TiToeul ciklSi, markebis dawevebis 

uwyisis da grafikis Sedgena. 

praqtikaSi gamosavali reperebis, ZiriTadad, sami tipia 

gavrcelebuli: siRrmiTi, fundamenturi da gruntis. 

siRrmiT reperebs ganalageben did siRrmeze Zireul 

qanebSi, nagebobisgan moSorebiT. am tipis reperebis ramdenime 

saxis konstruqcia arsebobs, Tumca yvelasTvis saerToa 

lartyis dasayeneblad Tavis saTanadoT damuSaveba da 
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sasimaRlo mdebareobis ucvlelobis uzrunvelsayofad 

damcavi mowyobiloba. 

fundamentur reperebs ganalageben nagebobis qvabulSi an 

kldovan qanebSi gayvanil StolnaSi. garemo pirobebis 

gavlenis Sesamcireblad reperebs ukeTeben hidroizolacias. 

fundamentur reperebs miakuTvneben kldeSi zedapirulad 

damagrebul repersac.  

gruntis reperebs Caamagreben nagebobasTan axlos – zeda 

da qveda biefSi, wyalsacavis ferdobebze da sxv. 

instruqciis Tanaxmad. 

sadeformacio (jdomiTi) markebi konstruqciulad 

sxvadasxva tipisaa da amagreben maT misasvlel gzebze, 

gvirabis (paternis) kedelSi an WerSi, kaSxlis Txemze da 

sxv.  

gamosavali da samuSao reperebis da markebis ganlagebis 

sqema damokidebulia hidrokvanZis nagebobis konstruqciul 

ganlagebaze, samSeneblo moednis sainJinro-geologiur da 

topografiul daxasiaTebaze, samSeneblo warmoebis 

teqnologiasa da organizaciaze. amitom TiToeuli 

hidrokvanZisTvis reperebis da markebis ganlagebis Sesabamisi 

sqema unda SemuSavdes. 

didi hidroagregatebisa da hidrokvanZis sxva 

mniSvnelovani elementebis dawevebze dakvirvebebisTvis 

damatebiT ayeneben sadeformacio markebs. mag., 

hidroagregatebze TiToeuli statoris rgolze ayeneben 4 

markas, romlebzec perioduli dakvirvebebis mixedviT 

msjeloben rgolis dawevasa da gadaxraze. am dros 

sasurvelia, sadeformacio markebi damagrebul iqnan 

instrumentis horizontis doneze, rac saSualebas mogvcems 

visargebloT gadasatani skalebiani markebiT. 
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hidroteqnikur nagebobaTa dawevebze dakvirvebebis 

ciklebis raodenoba samSeneblo periodSi ganisazRvreba 

saZirkvelze mosuli datvirTvis zrdis mixedviT, xolo 

eqspluataciis periodSi – ZiriTadad wyalsacavSi wylis 

donis cvalebadobiT. Tumca dakvirvebaTa periodulobaze ara 

nakleb gavlenas axdens droSi ganviTarebuli dawevebis 

siCqare.  

didi hidrokvanZebis mSeneblobis praqtikidan SemCneulia, 

rom SedarebiT ara mdgrad fuZeze agebisas, nagebobaTa 

dawevebis siCqare mSeneblobis periodSi mniSvnelovnad 

aWarbebs igives eqspluataciis periodSi. 

msxvil hidronagebobebze dakvirvebebi (mag., engurhesis 

kaSxali) grZeldeba mudmivad, weliwadSi orjer 

(wyalsacavis daclisa da Sevsebis periodebSi). 

dawevebze geodeziuri dakvirvebebis kameraluri 

damuSaveba mdgomareobs savele Jurnalebis kontrolSi, 

sanivelo svlebis sqemisa da aRmatebebis uwyisis SedgenaSi, 

ganazomTa Sedegebis gawonasworebasa da qselis sizustis 

SefasebaSi -  yoveli calkeuli ciklisTvis. 

Zvrebze geodeziuri dakvirvebebi. hidroteqnikur 

nagebobaTa horizontaluri Zvrebi ZiriTadad damokidebulia 

horizontaluri datvirTvebis sidideze, saZirkvlis 

farTobze da fuZis gruntSi ganlagebuli qanebis fizikur-

meqanikur Tvisebebze. 

Zvrebze dakvirvebebi tardeba sxvadasxva meTodebiT, 

magram sruli informacia SeiZleba miviRoT geodeziuri 

dakvirvebebiT. geodeziuri meTodebidan iyeneben: gaswvrivobiT 

dakvirvebebs, calkeuli mimarTulebebis, geodeziuri 

gadakveTebis, triangulaciis, poligonometriis, pirdapiri 

da Sebrunebuli Sveulebis da kombinirebul xerxebs. 
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geodeziuri dakvirvebebiT miRebuli Sedegebi saSualebas 

gvaZleven SevadaroT isini Zvrebis prognozirebul sidideebs 

da amiT vimsjeloT mocemuli nagebobis simtkicesa da 

mdgradobaze.  

nagebobis Zvrebze dakvirvebebisas SeiZleba gamovlenil 

iqnas absoluturi (ara filosofiuri gagebiT) da 

fardobiTi Zvrebi. absoluturi Zvrebi miiRebian uZravi 

(myari) geodeziuri niSnebis mimarT, xolo fardobiTi - 

nagebobis sxva nawilebis mimarT. magaliTad, kaSxlis erTi 

seqciis Zvra meoresTan SedarebiT. Zvrebis orTave sidide 

mniSvnelovania, magram fardobiTi Zvrebis Sedegebs didi 

praqtikuli Rirebuleba aqvs, radganac saSualebas gvaZlevs 

ufro sworad davaproeqtod seqciis nakerebs Soris 

SemamWidrovebeli mowyobiloba.  

Zvrebis geodeziuri gazomvis sizustis gaangariSebisas 

xelmZRvaneloben nagebobis fuZis sainJinro-geologiuri 

daxasiaTebiT, nagebobis daniSnulebiTa da konstruqciiT. 

praqtikaSi Tvlian, rom Zvris gazomvis Secdoma daaxloebiT 

10-jer mcire unda iyos, vidre dasaSvebi deformaciaa. 

dawevebisa da Zvrebis gazomvebis meTodebisa da xerxebis 

specifika, gamoyenebuli niSnebis saxeebi, dakvirvebebis 

meTodika, saboloo Sedegebis gaformeba da sxva 

mniSvnelovani sakiTxebi ganxilulia gamoyenebiTi geodeziis 

pirvel nawilSi. 
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Tavi 10. geodeziuri samuSaoebi 

gvirabis mSeneblobis dros 

10.1. gvirabis daproeqtebisa da gayvanis xerxebi 

 

saerTo cnobebi gvirabebis Sesaxeb. gvirabi ewodeba 

horizontalur an daxril miwisqveSa xelovnur nagebobas, 

romelic gayavT satransportod, wylis gasaSvebad, 

sakomunikaciod an sxva mizniT. 

daniSnulebis mixedviT gvirabebi iyofian: 

- satransporto gvirabebi (avtosagzao, 

sarkinigzo, metropolitenis, sanaosno, saqveiTo); 

- hidroteqnikuri gvirabebi (derivaciuli, 

wyalmomaragebis, samelioracio); 

- komunaluri gvirabebi (wyalgamtari, 

sakanalizacio, sakoleqtoro); 

- samTosamrewvelo gvirabebi (sawarmoo 

daniSnulebis, sasargeblo wiaRiseulis mompovebeli); 

- specialuri gvirabebi (fizikur-teqnikuri, 

samoqalaqo Tavdacvis da sxv.). 

sivrceSi ganlagebis mixedviT gvirabebi iyofian: 

horizontaluri, daxrili da vertikaluri.  

gvirabebis gayvana. gvirabebi gayavT rogorc Ria, ise 

daxuruli wesiT. mcire siRrmeze gvirabebi, rogorc wesi, 

gayavT Riad. amasTan, dausaxlebel teritoriaze gvirabebi 

gayavT daxrili ferdebiT, xolo dasaxlebul adgilebSi – 

vertikaluri gverdebiT xis an liTonis boZebze. did 

siRrmeze gvirabi gayavT an portalebiT (nax.10.1.1) an 

vertikaluri WauriTa da specialuri kamerebiT (nax. 10.1.2). 
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nax. 10.1.1 

nax. 10.1.1-ze naCvenebia portalebamde miyvanili gzis 

vakisi (1) da gvirabis damcavi kedlebi (2), igive portalebi. 

metropolitenis gvirabi (an didi sigrZis satransporto 

gvirabi) Cveulebriv gahyavT vertikaluri WaurebiT, 

romlebic gvirabis trasidan m-iT arian 

gadaadgilebuli. Wauris saWiro horizontze miyvanisas 

ageben Wauris ezos da trasamde misasvlel gamonamuSevrebs 

(nax.10.1.2). Tu gvirabi gayavT farebiT, maSin maTi 

montaJisTvis ageben specialur kamerebs. erTi da igive 

gvirabi SeiZleba gayvanil iqnas portalebidan da Waurebidan 

erTdroulad. nax.10.1.2-ze naCvenebia Wauri (1), Wauris ezo 

(2), gvirabis trasaze misasvleli gamonamuSevrebi (3) da 

ZiriTadi gvirabi (4). nax.10.1.2a warmoadgens Wrils, xolo 

nax.10.1.2b gegmas. 

gvirabs gayvanisas an Semdeg, gaamagreben xis, liTonis an 

rkinabetonis samagriT, romelsac gvirabis mokeTebas 

uwodeben. metropolitenisa da hidroteqnikur gvirabebs 

moakeTeben e.w. tiubingebiT an blokebiT, romelic wriuli 

formisaa da Sedgeba 0,75-1,0 m sigrZis elementebisgan. aseT 

gvirabebs moakeTeben agreTve monoliTuri betoniTac.  
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Tu gvirabi gayvanilia magar kldovan qanebSi da samTo 

wneva ar aris, mas toveben mokeTebis gareSe bunebrivi 

simagris xarjze. gvirabis mokeTebis sisqis angariSisas 

mxedvelobaSi Rebuloben gvirabis ganivkveTs, hidrologiur 

pirobebs da samTo wnevis 

sidides. hidroteqnikur 

gvirabebSi iyeneben mokeTebas 

gazrdili wyalmedegobiTa da 

wyalgaumtarobiT. 

gvirabebis gayvana 

upiratesad gvirabgamyvani 

farebiT warmoebs. meqanizebuli 

fari warmoadgens mZlavri 

hidravlikuri domkratebiT 

gadasaadgilebel kompleqss, 

romlis meSveobiT mongreuli 

samTo masa gamoitaneba 

sangrevidan da gvirabi 

mokeTdeba samagriT. 

gvirabis ganivkveTis 

gabariti da forma. gabarits 

uwodeben romelime nagebobis zRvrul geometriul 

moxazulobas. gvirabis ganivkveTis zomebi (sigane, simaRle) 

ganisazRvreba moTxovnili gabarituli gamtarunarianobiT. 

satransporto gvirabis agebisas dadgenilia sami saxis 

gabariti: moZravi Sedgenilobis, nagebobaTa miaxloebis da 

mowyobilobaTa miaxloebis (nax. 10.1.3). 

moZravi Sedgenilobis gabariti (1) ganisazRvreba im 

konturiT, romlis SigniT unda moTavsdes moZravi 

Sedgeniloba yvela gamoSverili da kiduli nawilebiT. 

amasTan, vagonebis mdebareoba ganixileba Sedgenilobis 

nax. 10.1.2 
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moZraobisas da resorebze misi rxevisas, agreTve sxvadasxva 

mizezebiT vagonebis daxrisas. 

 
nax. 10.1.3 

nagebobis miaxloebis gabariti (4) ganisazRvreba 

gvirabis mokeTebis Semoxazulobis konturiT. es konturi 

unda wamovidginoT mdovre mrudis saxiT, romelic 

Semovlebulia yvelaze damaxasiaTebel gamoSveril nawilebze. 

mowyobilobis miaxloebis gabariti (2) ganisazRvreba 

konturiT, romelic aerTebs gvirabSi dasamontaJebeli da 

dasayenebeli sxvadasxva mowyobilobis yvelaze metad 

gamoSveril nawilebs (kabelebi, SuqniSnebi, sareleo 

karadebi, droselis yuTebi da sxv.). 

sivrces moZravi Sedgenilobis gabaritsa da 

mowyobilobis miaxloebis gabarits Soris (3) uwodeben 

gabaritis marags da dgindeba damproeqtebelTa mier. 

gabaritis maragi geodeziuri samuSaoebis moTxovnili 

sizustis angariSisTvis gamosavali sididea. 

rkinigzis gvirabebs ageben erTliandagiani an 

orliandagiani moZraobisTvis. metropolitenis gvirabebi 

gabaritebis meti mravalferovnebiT gamoirCeva. 
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gadasarbenebze maT naklebi gabaritebi aqvT, vidre 

sadgurebze. 

hidroteqnikuri gvirabis gabariti ganisazRvreba wylis 

im xarjiT, romelic unda gaataros gvirabma proeqtis 

mixedviT. 

gvirabis ganivkveTis forma damokidebulia mis zomaze, 

daniSnulebaze, gayvanis xerxze, agreTve samTo wnevis 

sididesa, intensiurobasa da mimarTulebaze. 

metropolitenis gvirabebs did siRrmeze ageben 

erTliandagians wriuli kveTiT, xolo mcire siRrmeze – 

erT, an orliandagians marTkuTxa kveTiT. didi sididis 

vertikaluri samTo wnevis dros gvirabs aZleven nalisebur 

formas, sadac gvirabis simaRle metia siganeze. 

gvirabis trasis daproeqtebis xerxebi. gvirabis 

trasirebisas iyeneben saxelmwifo topografiul rukebs, 

Tumca detaluri daproeqtebisTvis damatebiT asruleben 

sainJinro-topografiul agegmvas da adgenen mimokvleviT 

msxvilmasStabian gegmas. gvirabis trasis daproeqteba 

sruldeba geometriuli an analizuri xerxiT. 

geometriuli xerxi upiratesad gamoiyeneba 

satransporto da hidroteqnikuri gvirabebis trasebis 

daproeqtebisas martiv topografiul pirobebSi. gvirabis 

RerZi am xerxis dros trasirdeba uSualod naturaSi. 

amitom daproeqtebis sizusteze ZiriTadad gavlenas axdens 

geodeziuri ganazomebis Secdomebi. es xerxi qalaqis 

pirobebSi metropolitenis daproeqtebisas gamousadegaria. 

analizuri xerxi gamoiyeneba metropolitenis trasis 

daproeqtebisas, agreTve rTul topografiul pirobebSi 

gasayvani gvirabebis trasirebis dros. am xerxis arsi 

Semdegia: teqnikur-ekonomikuri da hidrologiuri 

mimokvlevis monacemebiT dasaproeqtebeli gvirabis trasa 
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jer daaqvT qalaqis  masStabis (an ufro wvrili 

masStabis) gegmaze da grafikulad gansazRvraven trasis 

sawyisi, bolo da moxvevis wveroebis koordinatebs. Semdeg 

Sebrunebuli geodeziuri amocanebis gadawyvetiT pouloben 

trasis gverdebis direqciul kuTxeebs (sekundis meaTedi 

sizustiT) da maT sigrZeebs (mm-is sizustiT). 

koordinatebis grafikuli gansazRvris Secdomebma 

daproeqtebuli trasa SeiZleba gadaadgilos mcire manZiliT 

naturaSi arsebul situaciasTan SedarebiT. magram, amasTan 

erTad, trasis yvela moxvevis wvero erTmaneTTan zustad 

maTematikurad iqneba SeTanxmebuli. 

gamoTvlili direqciuli kuTxeebiT miRebuli moxvevis 

kuTxeebiT da daproeqtebuli radiusis sidideebiT mm-mde 

damrgvalebiT gansazRvraven wriuli mrudebis elementebs. 

moxvevis kuTxeebis, gverdebis sigrZeebis da wriuli 

mrudebis analizurad miRebuli sidideebi miiReba Semdgomi 

detaluri daproeqtebisTvis da gvirabis RerZis naturaSi 

gadasatanad gamosavlad. 

amgvarad, analizuri xerxis dros saproeqto angariSis 

sizusteze gavlenas axdens mxolod damrgvalebis Secdomebi. 

am xerxs iyeneben agreTve samTo gvirabis gayvanisa da 

wyalqveSa gvirabis trasis daproeqtebisas. 
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10.2. gvirabis gayvanis geodeziuri safuZveli 

 

gegmuri geodeziuri safuZveli. ZiriTad gegmur 

geodeziur safuZvels gvirabis trasis proeqtis naturaSi 

gadatanisas warmoadgens sagvirabo triangulacia, 

trilateracia an xazovan-kuTxuri qselebi. gegmuri 

safuZvlis punqtebis gasaxSireblad ageben ZiriTad 

poligonometriul qsels, an gayavT poligonometriuli 

svla. 

Tu adgilobrivi pirobebi saSualebas gvaZlevs 

ganvalagoT qselis punqtebi Wauris uSualo siaxloves, 

maSin trasis gaswvriv ZiriTadi poligonometriuli qselis 

saWiroeba ar aris. am SemTxvevaSi ZiriTad 

poligonometriul qsels ganaviTareben mxolod saSaxto 

moednis raionSi, Wauris ganlagebis axlos. 

ZiriTadi poligonometriis punqtebidan Wauris piras 

koordinatebis gadasacemad gayavT misasvleli 

poligonometriis qseli calkeuli svlebis, svlaTa sistemis 

an Caketili poligonebis saxiT, romelTa punqtebi ZiriTadi 

poligonometriis qselis punqtebs eyrdnoba. 

gegmuri geodeziuri safuZvlis saerTo sqema, 

metropolitenis gvirabis momsaxurebisTvis, warmodgenilia 

nax.10.2.1-ze, romelzec naCvenebia Waurebi gvirabis trasis 

gaswvriv, sagvirabo triangulaciis punqtebi (samkuTxedebis 

saxiT), ZiriTadi poligonometriis punqtebi (wreebis saxiT), 

misasvleli poligonometriis punqtebi (wertilebis saxiT) 

da gvirabis portalebi. 
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nax. 10.2.1 

misasvleli poligonometriis qselis punqtebidan 

koordinatebs gadascemen miwisqveSa gamonamuSevrebSi 

Waurebis saSualebiT. am qselis gverdebis direqciuli 

kuTxeebis arasakmarisi sizustis gamo, maTi gamoyeneba 

miwisqveSa geodeziuri safuZvlis orientirebisTvis 

mizanSewonili ar aris. amitom am mizniT iyeneben sagvirabo 

triangulaciis, an ukidures SemTxvevaSi, ZiriTadi 

poligonometriis gverdebis direqciul kuTxeebs. 

direqciuli kuTxisa da koordinatebis zedapiridan 

miwisqveS, Wauris saSualebiT gadacemis process, miwisqveSa 

geodeziuri dafuZvlis orientireba ewodeba. 

Wauridan miwisqveSa sangrevis gadaadgilebasTan erTad, 

gvirabis trasaze gayavT miwisqveSa poligonometriis svlebi 

– dasawyisSi mokle gverdebiT, e.w. muSa poligonometriis 

svlebis saxiT, xolo Semdeg – miwisqveSa 

poligonometriuli svlebi 50-100m sigrZis gverdebiT. 

didi sigrZis gvirabis gayvanisas da Waurebs Soris didi 

daSorebisas, direqciuli kuTxis gadacemis sizustis 
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gazrdisTvis Waurebidan sangrevebisken gayavT ZiriTadi 

poligonometriis garda miwisqveSa poligonometriis mTavari 

svlebi, romlis punqtebs yoveli 2-3 gverdis Semdeg 

amTxveven ZiriTadi miwisqveSa poligonometriis punqtebs. 

sasimaRlo geodeziuri safuZveli. gvirabis trasis 

profilis proeqtis adgilze gadasatanad iqmneba sasimaRlo 

geodeziuri safuZveli sanivelo qselebis saxiT, romelTa 

klasi SeirCeva gvirabis sigrZisa da Semxvedri miwisqveSa 

gamonamuSevrebis sigrZeebis mixedviT. gvirabis agebis 

moTxovnili sizuste simaRleSi, umravles SemTxvevaSi, TviT 

grZeli gvirabebis drosac ki ( km-mde) SeiZleba 

uzrunvelyofil iqnas zedapirze IV klasis sanivelo qselis 

agebiT. magram, radganac saimedo sasimaRlo punqtebi saWiroa 

ara marto gvirabis profilis adgilze gadasatanad, aramed 

SemdgomSi mis deformaciaze dakvirvebisTvis, amitom 

gvirabebis mSeneblobisas, zedapirze anviTareben III klasis 

nivelobis qsels. 

qalaqis teritoriaze metropolitenis gvirabis agebisas, 

sanivelo qselebi eyrdnoba II klasis sanivelo markebs.  

dausaxlebel teritoriaze rkinigzis, hidroteqnikuri 

da sxva saxis gvirabebis gayvanisas III klasis sanivelo 

svlebi warmoadgenen pirvelad sasimaRlo geodeziur 

safuZvels. 

gvirabis gayvanis geodeziuri uzrunvelyofisaTvis 

ganviTarebuli III klasis sanivelo qselebi Sekruli 

poligonebis gaWimul sistemas warmoadgens, romelic faravs 

gvirabis trasis mTel zols. III klasis reperebidan niSnuli 

gadaecema Saxtis Waurs, xolo Wauridan – miwisqveSa 

gamonamuSevars. 

or WaurTan an orive portalTan Camagrebuli reperebi, 

romlebidanac saproeqto simaRleebi gadaecema miwisqveSa 
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gamonamuSevrebSi, zedapirze erTmaneTTan unda SekavSirebuli 

iqnen ormagi damoukidebeli sanivelo svlebiT. 

portalebidan gvirabebis gayvanisas III klasis svla 

pirdapir gagrZeldeba IV klasis sanivelo svliT uSualod 

gamonamuSevarSi. 

miwisqveSa gamonamuSevarSi gadacemul niSnuls amagreben 

adgilze reperiT. sangrevis winsvlasTan erTad amagreben 

axal reperebs, romelTa niSnulebi isazRvreba IV klasis 

nivelobiT, xolo sangrevis Wauridan km-ze meti 

daSorebisas, an sxva aucileblobiT gamowveul SemTxvevebSi 

– asruleben III klasis nivelobas. 

 

 

 

10.3. daSvebebis angariSi gvirabis Semxvedri  

sangrevebiT gayvanisas 

 

gamkveTi gvirabebis Sexvedris sizustisadmi moTxovnebi. 

ZiriTadi geodeziuri amocana gvirabis Semxvedri sangrevebiT 

gayvanisas – es aris gamkveTi miwisqveSa gamonamuSevrebis 

zustad Sexvedris uzrunvelyofa. 

Tu gvirabi gaiyvaneba  da  Waurebidan 

urTierTSemxvedri sangrevebiT (nax.10.3.1), maSin dakvalvebisa 

da sxva geodeziuri samuSaoebis Secdomebis gavleniT 

gvirabebis mokeTebebis Sexvedrisas adgili eqneba acdenas 

(erTidaigive elementebis ardamTxvevas). 

Tu proeqtis  wertili  da  Waurebidan gayvanisas 

aRmoCndeba  da  wertilebSi, maSin  xazi iqneba 

gvirabebis  wertilSi acdenis  sidide. analogiurad, 
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proeqtis  wertilSi acdena iqneba  sidide, 

romelic muSa RerZebis acdenis sididea. 

 
nax. 10.3.1 

gvirabis mokeTebaSi acdenis  sidide ganpirobebulia 

geodeziuri samuSaoebis Secdomis gamo gvirabis gadaxriT 

saproeqto damkvalavi RerZidan, agreTve gvirabis 

deformaciis gamo mSeneblobis periodSi, maSin, roca  

acdenis sidide ZiriTadad, ganpirobebulia mxolod 

zedapiruli da miwisqveSa geodeziuri safuZvlis 

SecdomebiT. amis gamo, zogad SemTxvevaSi  sidide metia  

sidideze. 

 dasaSvebi sididis zoma ganisazRvreba gabarituli 

maragiT, romelic proeqtiTaa gaTvaliswinebuli. Tu 

faqtiuri acdenis  sidide metia dasaSvebze, maSin saWiro 

gaxdeba gvirabis gamagrebis gadakeTeba, rac did xarjebTanaa 

dakavSirebuli. 

gvirabebis RerZebSi acdenis  sidide SeiZleba daSlil 

iqnas sam Semadgenel Secdomad: ganiv Secdomad , grZiv 
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Secdomad  da sasimaRlo Secdomad . rogorc 

naxazidanac Cans 

 
sworxazovani gvirabis gayvanisas grZivi  Secdoma ar 

aris arsebiTi ganiv  SecdomasTan SedarebiT, amitom mas 

ugulebelyofen. rac Seexeba mrudxazovani gvirabebis gayvanas 

Semxvedri sangrevebiT, am dros mxedvelobaSi unda iqnas 

miRebuli rogorc ganivi, ise grZivi Secdomebi. arsebuli 

teqnikuri SesaZleblobebiT gvirabebis RerZebis Sexvedra 

vertikalur sibrtyeSi ufro iolia, vidre 

horizontalurSi. 

zemoTqmulidan gamomdinare, Semxvedri gvirabebis 

gayvanis uzrunvelsayofad geodeziuri safuZvlis Seqmnisas, 

mxedvelobaSi iReben am samuSaoebis gansakuTrebul 

pasuxismgeblobas da yvela stadiaze asruleben mravalgzis 

gazomvebs, romelTagan saboloo Sedegad iReben saSualo 

mniSvnelobas.  

Semxvedri sangrevebis dros, sangrevebis 

gadaadgilebasTan erTad gahyavT kiduli miwisqveSa 

poligonometriis svlebi. gvirabebis Sexvedris Semdeg 

poligonometriis bolo punqtebs orive Semxvedri svlisTvis 

irCeven da amagreben erT saerTo punqtad. am punqtis 

koordinatebi ori damoukidebeli svlis gamo gansxvavebuli 

iqneba. SemdgomisTvis am punqtis koordinatebs iReben orives 

saSualo ariTmetikuls. aseT viTarebaSi, bolo punqtis 

faqtiuri gadaxra TiToeuli svlis mixedviT mcirdeba 

daaxloebiT 2-jer da amitom gvirabebis RerZebis acdenis 

Secdoma SeiZleba davuSvaT gvirabis mokeTebis dasaSveb  

Secdomaze 2-jer meti.  

gamovTvaloT saSualo kvadratuli Secdomis is sidide, 

romelic SeiZleba davuSvaT samuSao RerZebis mdebareobaSi, 
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Tu gvirabis tiubingebiT mokeTebisas proeqtiT mocemuli 

dasaSvebi gadaxra mm tolia. tiubingebiT gvirabis 

gamagrebisas (mokeTebisas) wertilebis saproeqto 

mdebareobidan gadaxraze gavlenas axdenen: 

1) gegmuri geodeziuri safuZvlis Secdomebi, ; 

2) sasimaRlo geodeziuri safuZvlis Secdomebi, ; 

3) gvirabis samagri rgolebis Cawyobisas maTi 

gadaxra damkvalavi RerZidan (eqscentrisiteti), ; 

4) gvirabis samagri rgolebis formis gadaxra 

saproeqtodan (elifsuroba), ; 

5) gvirabis samagri rgolebis deformacia samTo 

wnevis gavleniT, . 

SeiZleba miviRoT, rom sasimaRlo safuZvlis Secdomebis 

gavlena gvirabebis Sexvedris saerTo sizusteze iqneba 2-jer 

naklebi, vidre gegmurisa, e.i. . aseve miviRoT, rom 

mm. gvirabis mokeTebis saproeqto 

mdebareobidan gadaxris saerTo sidide ganisazRvreba 

formuliT 

 Tu (10.3.2) formulaSi SevitanT -s dasaSveb sidides 

da calkeuli Semadgenlebis sidideebs, miviRebT 

 
saidanac  

 
da 

 
amrigad, gvirabis sangrevebis Sexvedris normirebuli 

sizustis uzrunvelsayofad, gegmuri geodeziuri safuZvlis 
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skS zedapirze da miwisqveS ar unda gadaaWarbos mm, 

xolo sasimaRlo safuZvlisam _ mm.  

 da  sidideebi SeiZleba agveRo sxva 

mniSvnelobis. maTi sidideebi mocemulia normatul 

dokumentebSi da gasayvani gvirabis proeqtSi. 

Waurebs Soris Semxvedri gvirabebis Sexvedrisas 

SecdomaTa analizi. gamovTvaloT TiToeuli saxis 

geodeziuri samuSaos Secdomis dasaSvebi gavlena Semxvedri 

sangrevebis RerZebis Sexvedris sizusteze. rogorc 

zedapiruli, ise miwisqveSa misasvleli poligonometriis 

svlebSi ganazomTa Secdomebis gavlena gvirabebis RerZebis 

Sexvedris sizusteze araa damokidebuli or mezobel Waurs 

Soris manZilze da Secdomis gavlenis sidide mniSvnelovnad 

mcirea, vidre orientirebisa da miwisqveSa poligonometriis 

svlebSi ganazomTa Secdomebis gavlenaa. samuSaoTa saTanado 

organizaciis dros igi SeiZleba dayvanil iqnas minimumamde. 

geodeziuri samuSaoebis calkeul stadiaze ganazomTa 

aucilebeli sizustis miaxloebiTi angariSisTvis miviRoT, 

rom gvirabis Semxvedri sangrevebis RerZebis gegmuri 

Sexvedris sizusteze gavlenas axdens Semdegi damoukidebeli 

saSualo kvadratuli Secdomebi: 

1) zedapirze geodeziuri safuZvlis ageba, ; 

2) miwisqveSa safuZvlis orientireba  Wauridan, ; 

3) miwisqveSa safuZvlis orientireba mezobeli  

Wauridan, ; 

4) miwisqveSa poligonometriis svlis gayvana  

Wauridan gvirabebis Sexvedris adgilamde, ; 

5) miwisqveSa poligonometriis svlis gayvana  

Wauridan gvirabebis Sexvedris adgilamde, . 
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amgvarad, Semxvedri sangrevebis gegmuri Sexvedris skS 

Waurebidan gvirabebis gayvanis SemTxvevaSi, iqneba 

 rogorc km sigrZis gvirabis gayvanis praqtika 

aCvenebs, zemoT CamoTvlili Secdomebi daaxloebiT Tanabari 

gavlenisaa. e.i. SeiZleba miviRoT _ 

, maSin (10.3.3) formulidan 

miviRebT , sadac  Waurebidan gayvanisas 

erTeuli Secdomis sididea, romelic toli iqneba  

 
wina analizisas geodeziuri safuZvlis gegmurma 

Secdomebma Seadgina , amitom , 

saidanac erTi wyaros Secdoma toli iqneba 

 
erTi wyaros Secdomis sidide WaurebiT gvirabis 

gayvanisas _  SeiZleba gamoviyenoT geodeziuri 

samuSaoebis sxvadasxva stadiaze gazomvebis aucilebeli 

sizustis gasaangariSeblad, kerZod triangulaciaSi an 

xazovan-kuTxur qselebSi kuTxeebisa da manZilebis 

gazomvisas, ZiriTadi poligonometriis qselSi kuTxeebisa da 

manZilebis gazomvisas, orientirebis moTxovnili sizustis 

angariSisas da a.S.  

km-ze meti sigrZis gvirabisTvis SecdomaTa 

calkeuli saxeobebisTvis Tanabari gavlenis principi 

miuRebelia. am SemTxvevaSi amocana ixsneba TandaTanobiTi 

miaxloebiT. 

davuSvaT, rom Tanabari gavlenis principiT angariSisas 

miwisqveSa geodeziuri safuZvlis orientirebisTvis saWiroa 
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maRali sizuste, xolo triangulaciisTvis moTxovnili 

sizuste SedarebiT mcirea. am SemTxvevaSi (10.3.3) 

formulaSi  sidideebs unda mivakuTvnoT 

woniTi koeficientebi. ganxiluli SemTxvevisTvis  

koeficienti erTze naklebi unda iyos, xolo  da 

erTze meti. magaliTisTvis miviRoT Secdomebis 

Tanafardoba: 

 
maSin gveqneba 

 

saidanac . Tu SevitanT mm, 

miviRebT mm. 

amrigad, TiToeuli Secdomis wyaros gavlenis sidide 

iqneba: 

mm, mm; mm. 

Tu winaswari angariSisas aRmoCnda, rom geodeziuri 

safuZvlis romelime saxeoba maRali sizustis gamo Znelia 

Sesasruleblad, maSin cvlian -Tan miRebuli 

koeficientebis sidideebs TandaTanobiT saWiro sizustemde 

miaxloebiT. 

portalebs Soris Semxvedri gvirabebis Sexvedrisas 

SecdomaTa analizi. zemoT motanili mosazrebebi Seexeboda 

metropolitenis gvirabebs, romlebic ZiriTadad 

vertikaluri Waurebidan gaiyvaneba. 

Tu ganvixilavT samTo gvirabebs, romlebic 

portalebidan gaiyvaneba, maSin orientirebis Secdomebi aRar 

gveqneba da gvirabebis muSa RerZebis Sexvedris sizusteze 

mxolod sami Secdoma moaxdens gavlenas: geodeziuri 

safuZvlisa zedapirze da portalebidan gayvanili miwisqveSa 
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poligonometriuli svlebisa Sexvedris adgilamde. 

TiToeuli Secdomis gavlenis dasaSvebi sidide iangariSeba 

 
roca mm, maSin mm, e.i. sami 

Secdomidan TiToeulis gavlenam ar unda gadaaWarbos mm. 

ZiriTadi saangariSo formulebi. rogorc aRvniSneT, 

sworxazovani gvirabis gayvanisas Secdomebis grZivi mdgeneli 

araa arsebiTi mniSvnelobis, amitom Semxvedri sangrevebis 

sizustis angariSisas ganivi Secdoma SeiZleba gavutoloT 

gegmuri Sexvedris dasaSveb gadaxras. 

mrudxazovani gvirabebis sizustis angariSisas 

(Waurebidan gayvanisas) gveqneba 

 
sadac  da  Sesabamisad ganivi da grZivi 

mdgenelebia. Tanabari gavlenis principis gamoyenebiT, gveqneba 

. analogiurad, portalebidan gayvanisas 

gveqneba . 

miviRoT pirveli SemTxvevisTvis (10.3.4) formulis 

mixedviT , xolo meore SemTxvevisTvis (10.3.5) 

formulis mixedviT , ris Sedegad miviRebT 

ZiriTad saangariSo formulebs 

1) sworxazovani gvirabebisTvis: 

a) Waurebidan gayvanis dros 

 
roca mm, mm; 

b) portalebidan gayvanis dros 
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roca mm, mm. 

2) mrudxazovani gvirabebisTvis: 

a) Waurebidan gayvanis dros 

 

roca mm, mm; 

b) portalebidan gayvanis dros 

 

roca mm, mm. 

 

 

10.4. gvirabis geodeziuri safuZvlis sxvadasxva 

safexurebSi ganazomTa sizustis angariSi 

 

sagvirabo triangulaciis sizuste. davuSvaT, 

sworxazovani gvirabi unda gayvanil iqnas  

Waurebidan (nax.10.4.1) da gegmuri safuZveli zedapirze 

iqmneba triangulaciis meTodiT ZiriTadi poligonometriis 

qseliT gaxSirebis gareSe. 

 
nax. 10.4.1 

gamovTvaloT, ra sididis ganivi skS SeiZleba davuSvaT 

II da IX punqtebis urTierTmdebareobis gansazRvraSi _ 
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, Tu punqtebi gvirabis Tavsa da boloSia 

ganlagebuli. Tu or mezobel Waurs Soris gvirabebis 

Sexvedris sizusteze sagvirabo triangulaciis gavlenas 

miviRebT  tolad, maSin triangulaciis mTeli 

mwkrivisTvis SeiZleba davweroT 

      

sadac gvirabis mTel sigrZeze mezobel Waurebs 

Soris Semxvedri sangrevebis raodenobaa. Tu gvirabis saerTo 

sigrZes aRvniSnavT -iT, xolo Waurebs Soris saSualo 

manZils -iT, maSin  

 
(10.4.2)-is CasmiT (10.4.1)-Si, miviRebT 

   

 sidide ganisazRvreba triangulaciis mwkrivis 

bolo punqtis ganivi gadaadgilebiT sawyis punqtTan 

mimarTebaSi. amgvarad, SeiZleba davweroT 

 
radganac, Waurebidan gayvanisas sworxazovani 

gvirabisTvis,  

 
amitom 

 
Tu miviRebT, rom mm, km, km, maSin 

gasayvani gvirabis Tavsa da boloSi mdebare triangulaciis 

punqtebis urTierTmdebareobis gansazRvris dasaSvebi 

saSualo kvadratuli ganivi Secdoma toli iqneba 
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mm. Tu aseTive sigrZis samTo gvirabi 

gaiyvaneba portalebidan Sualeduri Waurebis gareSe, maSin 

portalebTan mdebare punqtebis urTierTmdebareobis 

gansazRvris dasaSvebi Secdoma toli iqneba 

mm. 

mrudxazovani gvirabebisTvis Waurebidan gayvanisas 

gveqneba mm, xolo 

portalebidan gayvanisas _ 

mm. 

triangulaciis qselSi kuTxeebis gazomvis moTxovnili 

sizustis angariSisTvis visargebloT formuliT, romelic 

tolgverda samkuTxedebisgan Semdgari triangulaciis 

mwkrivis bolo punqtis ganivi Zvris sidides gansazRvravs 

 
sadac  aris mwkrivis sruli diagonalis sigrZe; 

gazomili kuTxis skS;  direqciuli kuTxis 

Secdoma; mwkrivis srul diagonalSi Sualedi gverdebis 

ricxvi. 

gamosavali direqciuli kuTxis  Secdoma sagvirabo 

triangulaciaSi ar axdens gavlenas gvirabebis Sexvedris 

Secdomaze, amitom SeiZleba miviRoT , maSin gveqneba 

 
Tu 10.4.1 naxazze triangulaciis mwkrivis dasawyiss 

CavTvliT II punqtSi, xolo bolos IX punqtSi, maSin . 

miviRoT triangulaciis mwkrivis sigrZe gvirabis  

sigrZis tolad, xolo  ganivi Secdoma II da IX 
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punqtebis urTierTmdebareobaSi –  tolad. (10.4.4) da 

(10.4.6) formulebSi marjvena mxareebis gatolebiT, miviRebT 

 
saidanac 

 
Tu miviRebT, rom mm, km, km, , 

gveqneba . 

amrigad, sagvirabo triangulaciis mocemul qselSi 

kuTxis gazomvis skS unda Seadginos daaxloebiT  (aiReba 

naklebobiT). 

Tu geodeziur safuZvlad gveqneba xazovan-kuTxuri 

qseli, moTxovnili sizustis angariSis principi 

zemoaRwerilis msgavsi iqneba. 

ZiriTadi poligonometriis sizuste. triangulaciis 

agebiT Seqmnili geodeziuri safuZveli zedapirze, 

Cveulebriv, xSirdeba ZiriTadi poligonometriis qseliT. 

miviRoT gvirabis saerTo sigrZe km, xolo mezobel 

Waurebs Soris ubnis sigrZe km. am SemTxvevaSi, 

Semxvedri gvirabebis Sexvedris sizusteze gavlenas axdenen 

Secdomebi ara marto triangulaciis qselis ganazomebSi _ 

, aramed Secdomebi ZiriTadi poligonometriis svlebSic 

_ . Tu zedapirze safuZvlis agebis Secdomebis saerTo 

gavlenas gvirabebis Sexvedris sizusteze gamovsaxavT 

formuliT _ , maSin gamovalT ra Tanabari 

gavlenis principidan, TiToeul wyaroze mova  sidide. 
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sworxazovani gvirabisTvis ganivi Zvra . 

TiToeuli Secdomis wyarosTvis gvaqvs , amitom 

. triangulaciis qselisTvis am dros 

(10.4.8) formulis mixedviT, miviRebT . 

axla gamovTvaloT ZiriTadi poligonometriis qselSi 

kuTxeebis gazomvis aucilebeli sizuste. davuSvaT, rom 

miwisqveSa safuZvlis orientireba  da  Waurebidan 

(nax.10.4.1) warmoebs ZiriTadi poligonometriis punqtebidan, 

romelic triangulaciis II da III punqtebs Sorisaa 

gayvanili.  da  Waurebs Soris gvirabis ubanze 

gawonasworebuli svlis ganivma Secdomam svlis Sua 

wertilSi ar unda gadaaWarbos sidides _ 

. 

rogorc cnobilia, gaWimuli poligonometriuli svlis 

bolo punqtis ganivi Zvra ganisazRvreba formuliT 

 
sadac  aris poligonometriuli svlis sigrZe,  

svlis gverdebis raodenoba. 

radganac gaWimuli svlis Sua wertilis Zvra 

(gawonasworebuli or punqts Soris) 2-jer naklebia 

gawonasworebamde svlis bolo wertilis mosalodnel 

Zvraze, amitom svlis bolo wertilis ganivi Zvra 

gawonasworebamde SeiZleba davuSvaT Semdegi sididis toli 

 
saidanac 
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Tu magaliTad, miviRebT, rom mm, km, 

, maSin . 

amrigad, ZiriTad poligonometriaSi kuTxeebis gazomvis 

skS ar unda gadaaWarbos -s. 

Tu sworxazovani svlisas gvirabSi xazovani gazomvebis 

Secdomebs Semxvedri gvirabebis Sexvedrisas arsebiTi 

mniSvneloba ar qonda, mrudxazovani formis gvirabSi maT 

igive mniSvneloba aqvs, rac kuTxur Secdomebs. amitom 

angariSoben xazovani gazomvebis Secdomebsac 

 
sadac  aris poligonometriis gverdis sigrZis 

gazomvis Secdoma, gverdebis raodenoba svlaSi. 

miwisqveSa safuZvlis orientirebis sizuste. miwisqveSa 

poligonometriuli svlis pirveli gverdis orientirebis 

Secdomis gavlena svlis bolos ganiv Zvraze SeiZleba 

gamoTvlil iqnas formuliT 

 
sadac  aris pirveli gverdis orientirebis Secdoma, 

 poligonometriis svlis sigrZe Wauridan sangrevebis 

Sexvedris adgilamde. 

sworxazovani gvirabis ganivma Zvram Waurebidan 

gayvanisas ar unda gadaaWarbos , amitom SeiZleba 

davweroT , saidanac 
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Tu mm da km, gveqneba , e.i. 

orientirebis Secdomam ar unda gadaaWarbos . 

miwisqveSa poligonometriis sizuste. gauwonasworebeli 

miwisqveSa poligonometriuli svlis ganivi Zvra 

ganisazRvreba formuliT 

 
ganivi Zvris sididem sworxazovan gvirabSi ar unda 

gadaaWarbos . aqedan gamomdinare gveqneba 

 
saidanac 

 
Tu davuSvebT, rom m, , mm, maSin 

. mrudxazovani gvirabis SemTxvevaSi – 

, e.i. mrudxazovani gvirabis gayvanisas, 

kuTxeebis gazomvis moTxovnili sizuste miwisqveSa 

poligonometriaSi izrdeba. 

 sasimaRlo safuZvlis sizuste. or mezobel Waurs 

Soris gvirabebis simaRleSi Sexvedris sizusteze gavlenas 

axdenen Semdegi damoukidebeli Secdomebis wyaroebi: 

1) Waurebis pirTan ganlagebuli ori reperis 

damakavSirebeli sanivelo svlis Secdoma, ; 

2) niSnulis gadacemis Secdoma zedapiridan 

miwisqveS  WaurSi, ; 

3) igive Secdoma  WaurSi, ; 
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4) sanivelo svlis Secdoma miwisqveS  Wauridan 

gvirabebis Sexvedramde, ; 

5) igive Secdoma  Wauridan gvirabebis 

Sexvedramde, . 

yvela wyaros saerTo gavlena toli iqneba 

 
 da  sidideebi daaxloebiT mudmivebia da ar 

aRematebian mm. sanivelo svlis agebis sizuste SemTxveviTi 

Secdomebis gavlenisas ganisazRvreba formuliT 

 
sadac  aris km sanivelo svlaze SemTxveviTi 

Secdomebis gavlenis sidide, mm;  sanivelo svlis sigrZe, 

km. 

Tu or Waurs Soris manZils aRvniSnavT -iT, SeiZleba 

davweroT . gvirabebis Sexvedra Tu Waurebs Soris 

SuaSia gaTvaliswinebuli da zedapirze da miwisqveS 

nivelobis sizusteebs tolad miviRebT, maSin 

. miRebul sidideebs Tu (10.4.18) 

formulaSi SevitanT, miviRebT 

 
sadac  da  gamosaxulia mm-obiT, xolo km-obiT.  

 sidide adre miRebuli aRniSvnebiT warmoadgens  

sidides. Tu mm ( mm davamrgvaleT), maSin gveqneba 

, saidanac  

 
Tu Waurebs Soris manZils aviRebT km, maSin 

mm.  
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amrigad, km gvirabis Semxvedri sangrevebis sasimaRlo 

uzrunvelsayofad, zedapirze da miwisqveS srulebiT 

sakmarisia IVklasis sanivelo svlebi. magram gvirabis 

deformaciasa da zedapirze muldis gaCenisas 

dakvirvebebisTvis sasimaRlo safuZvlad iReben III klasis 

qselebs, xolo grZeli samTo gvirabebisTvis _ II klasis 

qselebs.  

 

 

 

 

 

 

 

 

 

 

10.5. gvirabis geodeziuri safuZvlis agebis 

Taviseburebani zedapirze. 

 

sagvirabo triangulacia. rogorc qalaqgareT 

satransporto an sxva daniSnulebis gvirabebis 

mSeneblobisas, ise qalaqis teritoriaze metropolitenis 

gvirabis mSeneblobisas geodeziur gegmur safuZvlad 

yvelaze xSirad triangulaciis qsels iyeneben. qseli 

eyrdnoba damoukidebel bazisebs. gamosavali koordinatebis 

misaRebad erTerT punqts daukavSireben saxelmwifo qselis 

punqtebs. 

sagvirabo triangulacias ageben samkuTxedebis qselis 

saxiT, romelTa forma axlos unda iyos tolgverda 

samkuTxedTan. damakavSirebeli kuTxeebi -ze naklebi ar 
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daiSveba. zogjer koordinatebisa da direqciuli kuTxeebis 

gansazRvris saimedoobis gazrdis mizniT, sagvirabo 

triangulacias ageben geodeziuri oTxkuTxedebis an 

centraluri sistemebis saxiT. amasTan, TiToeuli qseli 

unda uzrunvelyofili iqnas ara nakleb ori bazisiT. 

moTxovnebi sagvirabo triangulaciisadmi mocemulia 10.5.1 

cxrilSi. sagvirabo gegmuri safuZvlis agebisas mniSvnelovan 

Taviseburebas warmoadgens punqtebis iseTi ganlageba, rom 

SesaZlebeli iyos direqciuli kuTxis gadacema mezobeli 

Waurebis daxmarebiT qselis erTi da imave gverdidan. es 

gamoricxavs gverdis direqciuli kuTxis Secdomis gavlenas 

gvirabebis sangrevebis Sexvedraze. 
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                      sagvirabo triangulacia              cxrili 10.5.1 

gvirabis 

saerTo 

sigrZe 

 km 

sagvirabo 

triangu-

laciis 

klasi 

triangu-

laciis 

gverdis 

sigrZe, 

km 

gazomili 

kuTxis   

skS 

gamoTvlili 

samkuTxedebis 

SeukvrelobiT

dasaSvebi 

Seukvrel. 

samkuTxedSi

bazisis 

gazomvis 

fardobiTi 

Secdoma 

gamosasvl. 

gverdis 

saS. 

fardobiTi 

Secdoma 

yvelaze 

susti 

gverdis 

saS. 

fardobiTi 

Secdoma 

yvelaze 

susti 

gverdis 

direqc. 

kuTxis 

Secdoma 

>8 

5-8 

2-5 

1-2 

1 

2 

3 

4 

4-10 

2-7 

1,5-5 

1-3 

 
1,0 

1,5 

2,0 

 
4 

6 

8 

1:800000 

1:500000 

1:400000 

1:300000 

1:400000 

1:300000 

1:200000 

1:150000 

1:200000 

1:150000 

1:120000 

1:70000 

 
2,0 

3,0 

4,0 
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metropolitenis mSeneblobisas, sagvirabo 

triangulaciis qseli unda dakavSirebul iqnas saqalaqo 

triangulaciis punqtebTan. am dros arsebiTi mniSvneloba 

aqvs am punqtebis SerCevas. sagvirabo triangulaciaSi unda 

CarTul iqnas iseTi punqtebi, romelTa gawonasworeba ar 

momxdara sxvadasxva sistemaSi. 

SuqmanZilmzomebisa da Tanamedrove sainstrumento bazis 

ganviTareba saSualebas iZleva gvirabebis mSeneblobis gegmur 

geodeziur safuZvlad gamoviyenoT xazovan-kuTxuri qselebi, 

romlebic koordinatebis gansazRvris maRal saimedoobasa da 

sizustes uzrunvelyofen. 

sagvirabo qselebis gawonasworebisas arsebiT 

mniSvnelobas iZens ganazomTa erTian doneze dayvanis 

zedapiris SerCeva. geodeziuri safuZveli, romelmac 

Semxvedri sangrevebis zustad Sexvedra unda uzrunvelyos, 

iqmneba zedapirze, xolo gvirabis damkvalavi muSa safuZveli 

– miwisqveS. amis gamo geodeziuri gazomvebi zedapirze da 

miwisqveS sxvadasxva absolutur simaRleebze sruldeba. 

amitom mizanSewonili iqneba, rom zedapirze Catarebuli 

gazomvebi daviyvanoT portalebis saSualo niSnulis doneze. 

metropolitenis gvirabis SemTxvevaSi, ganazomebi dayavT 

gvirabis trasis gaswvriv dedamiwis zedapiris saSualo 

niSnulis doneze. 

RerZul meridians gvirabis mSeneblobis ubanze irCeven 

ise, rom manZilebis reducirebisTvis da dayvanis zedapirze 

gadasvlisTvis jamurma Sesworebam ar gadaaWarbos  

fardobiT Secdomas.  

sagvirabo qselebis gawonasworebis procesma saSualeba 

unda mogvces miviRoT WaurebTan da portalebTan 

ganlagebuli punqtebis koordinatebis gansazRvris skS, 

agreTve im gverdebis direqciuli kuTxeebis gansazRvris 



218 
 

Secdomebi, romlebidanac Catardeba miwisqveSa geodeziuri 

safuZvlis orientireba. 

iseT adgilebSi, sadac sagvirabo triangulaciis ageba 

dakavSirebulia organizaciul-teqnikur siZneleebTan, 

nebadarTulia igi Secvlil iqnas saTanado klasis 

SuqmanZilmzomuri poligonometriiT, romlis teqnikuri 

daxasiaTeba mocemulia 10.5.2 cxrilSi. 

ZiriTadi poligonometria. ZiriTadi poligonometriis 

mTavari daniSnuleba koordinatebis gadacemaa triangulaciis 

punqtebidan saSaxto da samSeneblo moednebis raionSi, 

romlebic gvirabis trasis gaswvriv iqnebian ganlagebuli. 

ZiriTadi poligonometriis svlebi Semdegi teqnikuri 

monacemebiT xasiaTdeba: 

- triangulaciis punqtebs Soris svlis maqsimaluri 

sigrZe – km; 

- sakvanZo punqtebs Soris svlis maqsimaluri sigrZe – 

1 km; 

- gverdis saSualo sigrZe – m (maqsimaluri – 

m, minimaluri – m); 

- kuTxis gazomvis skS ara umetes – ; 

- metropolitenis gvirabSi gayvanili km-ze meti 

svlis fardobiTi Seukvreloba, ara umetes ; 

- igive km-ze naklebi sigrZis svlisaTvis – 

; 

- gadasarbeni gvirabebis agebisas (diametri sinaTleSi 

m) ZiriTadi poligonometriis svlebis 

fardobiTi Seukvreloba – . 

 Tu ZiriTadi poligonometriis svlaSi 8 gverdze metia, 

rekomendebulia gamosavali direqciuli kuTxis gadacema 

svlis SuaSi. 
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                       SuqmanZilmzomuri poligonometria             cxrili 10.5.2 

gvirabis

sigrZe 

 
km 
 

sagvirab. 

poligon-

ometriis

klasi 

 

gverdis

sigrZe, 

km 

kuTxis gazomvis 

skS 

gverdis gazomvis saS. 

fard. Secdoma 
dasaSvebi fardob. Seukvreloba 

sadgurze 

SefasebiT 

figuris 
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lobiT 

mrudxaz. 

gvirabSi 

sworxaz. 

gvirabSi 
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mixedviT 

>8 
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1 

2 

3 

4 
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ZiriTadi poligonometriis punqtebs amagreben gruntis 

an kedlis poligonometriuli niSnebiT iseve, rogorc 

saqalaqo poligonometriaSi. 

kuTxeebs zomaven optikuri macentrebliT 

uzrunvelyofili maRali sizustis kuTxmzomi instrumentiT 

ramdenime ileTiT. dasamzer niSnebad iyeneben optikuri 

macentrebliT dayenebul niSnebs.  

or gamosaval direqciul kuTxes Soris agebul 

poligonometriul svlaSi an Caketil poligonSi dasaSveb 

kuTxur Seukvrelobas angariSoben formuliT 

 
sadac  aris gazomili kuTxeebis raodenoba. 

sworxazovani an m-ze meti radiusis mqone 

mrudxazovani gvirabebisTvis poligonometriis svlebSi 

gverdebis sigrZis gasazomad iyeneben zust SuqmanZilmzomebs. 

ZiriTadi poligonometriis ganazomTa gawonasworebisas 

sizustis Sefaseba unda gaTvaliswinebul iqnas im sididiT, 

romelic aucilebelia gvirabebis Sexvedris sizusteze 

poligonometriis punqtebis koordinatebis Secdomebis 

gavlenis saangariSod. 

zogjer gvirabis gayvaniT gamowveuli zedapiris 

deformaciis gamo, poligonometriuli punqtebis 

koordinatebis da gverdebis direqciuli kuTxeebis, 

miwisqveSa safuZvlis orientirebisTvis gamoyeneba 

SeuZlebeli xdeba. am dros atareben xelmeored gazomvebs. 

Tu ori bolo gazomvis SedegebSi dasaSvebi gansxvavebaa, 

iReben rogorc koordinatebis, ise direqciuli kuTxeebis 

saSualo sidideebs.  

misasvleli poligonometria. miwisqveSa safuZvlis 

orientirebisTvis koordinatebis gadasacemad zedapiridan 

miwisqveS, aucilebelia WaurebTan axlos gvqondes 
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geodeziuri punqtebi. Cveulebriv, Wauris samSeneblo 

moedanze poligonometriuli svlisTvis araxelsayreli 

pirobebia. aseTi svlebis CarTva ZiriTadi poligonometriis 

qselSi amcirebs punqtebis koordinatebis sizustes. amitom 

Wauris samSeneblo moedanze gahyavT gansakuTrebuli svlebi, 

e.w. misasvleli poligonometriis saxiT, romelic ZiriTadi 

poligonometriis punqtebs eyrdnoba.  

misasvleli poligonometria ganviTarebis sqemis 

mixedviT, Caketili poligonebis an calkeuli svlebis 

sistemas warmoadgens sakvanZo punqtebiT. calkeuli svlebis 

sigrZe an poligonebis perimetri m ar unda aWarbebdes. 

praqtikulad, misasvleli poligonometriis gverdebis 

sigrZeebs m-ze naklebsac uSveben moednis simciris gamo.  

kuTxeebisa da gverdebis gazomvis sizuste misasvlel 

poligonometriaSi im varaudiT iangariSeba, rom svlis 

fardobiTma Secdomam  ar gadaaWarbos. Sekrul 

poligonSi an svlaSi dasaSvebi kuTxuri Seukvreloba 

gamosaval direqciul kuTxeebs Soris iangariSeba formuliT 

 
sadac  aris poligonSi an svlaSi gazomili kuTxeebis 

raodenoba. 

gverdebis sigrZeebs zomaven 1-li Tanrigis saqalaqo 

poligonometriis gverdebis sizustisadmi moTxovnebis 

Sesabamisad. radganac misasvleli poligonometriis punqtebi 

ganlagebulia Wauris gayvanisgan gamowveuli deformaciis 

zonaSi, amitom miwisqveSa geodeziuri safuZvlis yoveli 

orientirebis win imeoreben misasvleli poligonometriis 

qselSi gazomvebs da ganazomTa gawonasworebis process.  

sasimaRlo safuZveli. Semxvedri sangrevebis sasimaRlo 

uzrunvelyofisTvis, gasayvani gvirabis portalebs 

akavSireben erTmaneTTan sanivelo svlebiT. gvirabis km-ze 
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meti sigrZisas, mTian raionebSi ki – km-ze meti sigrZisas, 

instruqciis Tanaxmad, asruleben II klasis nivelobas, xolo 

km-ze naklebi sigrZisas – III klasis nivelobas. rTul 

topografiul pirobebSi III klasis niveloba miRebulia 

Sesruldes II klasis nivelobisTvis saWiro instrumentebiTa 

da meTodikiT, magram amasTan erTad, mxedvelobaSi iReben III 

klasisas miRebul daSvebebs. mxedvelobaSi iReben am 

samuSaoebis did mniSvnelobas da nivelobas asruleben ori 

damoukidebeli svliT an Caketili poligonebis qseliT. 

sanivelo svlebi miebmeba sasimaRlo safuZvlis saxelmwifo 

punqtebze. 

metropolitenisa da sxva mniSvnelovani gvirabis 

gayvanisas sasimaRlo geodeziuri safuZveli, Semxvedri 

gvirabebis sasimaRlo uzrunvelyofis garda, aucilebelia 

gvirabis deformaciaze dakvirvebisTvis. amitom III klasis 

sanivelo qseli aigeba Caketili poligonebis sistemis saxiT, 

romelic saqalaqo nivelobis II klasis punqtebs eyrdnoba. 

sakvanZo punqtebs Soris svlis sigrZe ar aris 

rekomendebuli km-ze meti. 

dasaxlebul teritoriaze III klasis punqtebi Camagrdeba 

kedlis reperebiT, dausaxlebelze ki – gruntis reperebiT.  

gvirabis gayvaniT gamowveuli zedapiris an Senobebis 

dawevebis gamo, Camagrebuli reperebis da markebis nivelobas 

saWiroebisamebr imeoreben da SeaqvT katalogSi.  
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10.6. gvirabis trasis ZiriTadi elementebi 

 

gvirabis trasa gegmaSi Sedgeba sworxazovani 

monakveTebisa da wriuli mrudebisgan. swori monakveTidan 

mrudze mdovre gadasvlisaTvis maT Soris unda moTavsdes 

cvladi radiusis mqone gadasasvleli mrudi. profilSi 

trasa Sedgeba horizontaluri da daxrili swori 

monakveTebisgan, romlebic vertikaluri wriuli mrudebiT 

arian SeuRlebuli.  

rogorc cnobilia, gadasasvleli mrudebis Caweris gamo 

wriuli mrudi gadaadgildeba centrisken  manZilze, ris 

Sedegad gadaadgilebuli wriuli mrudis radiusi toli 

gaxdeba . amis garda, moxvevis adgilebSi gare relsis 

 simaRleze awevis gamo vagoni ixreba da misi centri 

gadaadgildeba mrudis centrisken  manZilze (nax.10.6.1). 

Sedegad, gvirabis RerZi gzis RerZTan SedarebiT 

gadaadgildeba mrudis centrisken igive  manZiliT. 

 
nax. 10.6.1 
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msgavsi  da  samkuTxedebidan SeiZleba davweroT 

. naxazze miRebuli aRniSvnebis mixedviT 

davwerT , saidanac 

 
sadac  aris gare relsis awevis simaRle,  vagonis 

centris simaRle relsis Tavidan,  relsebis RerZebs 

Soris manZili. 

amrigad, gvirabis mrudze dakvalvisas saqme gvaqvs sam 

RerZTan: 

1) damkvalavi RerZi   saproeqto radiusiT; 
2) gzis RerZi   radiusiT; 
3) gvirabis RerZi   radiusiT. 

gzis RerZi wriuli mrudis ubanze, damkvalavi RerZidan 

mrudis centrisken  sididiTaa Seweuli, xolo gvirabis 

RerZi imave damkvalavi RerZidan aseve mrudis centrisken 

Seweulia  manZilze. 

metropolitenis gvirabebs upiratesad erTliandagians 

ageben. ormxrivi moZraobisTvis ageben or paralelur 

gvirabs RerZebs Soris m manZiliT. Tu 

metropolitenis gvirabebis trasaze davdgebiT saxiT 

piketebis zrdis mimarTulebiT, maSin Cvengan marjvniv 

ganlagebuli gvirabi iwodeba marjvena gvirabad, xolo 

marcxniv ganlagebuli – marcxena gvirabad. 

daproeqtebisa da gaangariSebisas piketebiT sargeblobis 

moxerxebulobisaTvis erTi da imave dasaxelebis piketebs 

marjvena da marcxena gvirabebSi ise ganalageben, rom maTi 

SemaerTebeli xazi marTobuli iyos trasis RerZisadmi. 

mrudxazovan ubnebze wriuli mrudis sigrZesa da radiuss 

erTnairs iReben orive gvirabisaTvis. 
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(10.6.2) naxazze warmodgenilia marcxena da marjvena 

mrudxazovan gvirabebSi swori da araswori piketebis 

ganlagebis sqema. rogorc naxazidan Cans, marjvena (Siga) 

gvirabSi  da  radiusebs Soris piketebis naklebi 

raodenoba moTavsdeba, vidre marcxena (gare) gvirabSi, ris 

gamoc mrudis gareT swor ubanze erTi dasaxelebis piketebi 

marjvena da marcxena gvirabebSi ar ganlagdebian marTobze 

gzis RerZisadmi. es garemoeba iwvevs uxerxulobas gvirabebis 

mSeneblobisa da eqspluataciis dros, ris 

aRmosafxvreladac mimarTaven araswor piketebs, romelTa 

sigrZe m-ze metia an naklebi. 

 
nax. 10.6.2 

radganac wriuli mrudebis sigrZeebi orive gvirabSi 

tolia, amitom araswori piketis sigrZis gadaxra 100m-dan 

ganisazRvreba Semdegi sididiT , sadac . 

gzebis RerZebs Soris manZili aRvniSnoT -iT.  

wertilidan davuSvaT marTobi  xazze, maSin  

(radiusebis tolobis gamo).  samkuTxedidan 
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amitom gveqneba  

 
 sidide SeaqvT an marcxena gvirabis bolo piketSi, an 

orive gvirabis bolo piketebSi, magram sxvadasxva niSniT. 

monacemebs, romlebic daproeqtebuli gvirabis trasas 

gansazRvravs gegmaSi, aCveneben saproeqto naxazze da 

uwodeben trasis geometriul sqemas. mas adgenen  

masStabiT.  

monacemebs, romlebic daproeqtebuli gvirabis trasas 

gansazRvravs profilSi, aCveneben saproeqto naxazze  

masStabiT da uwodeben dasageb (gzis) sqemas.  

miTiTebuli ZiriTadi damkvalavi naxazebis garda adgenen 

trasis geologiur profils (Wrils) horizontaluri 

 masStabiT da vertikaluri  masStabiT. 

Wauris ezoSi ZiriTadi geodeziuri monacemebi moicema 

saSaxto moednis gegmaze  masStabiT. 

 

 

10.7. gvirabis trasis piketebis koordinatebis 

gaangariSeba 

 

gvirabis proeqtis naturaSi gadasatanad saWiroa 

vicodeT trasis piketebisa da mrudis mTavari wertilebis 

koordinatebi. swor ubnebze piketebs Soris koordinatTa 

nazrdebs angariSoben formulebiT: 

 
sadac  aris piketebs Soris manZili, Cveulebriv 

m; gvirabis sworxazovani monakveTis 

direqciuli kuTxe, gansazRvruli trasis moxvevis kuTxeebiT 
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sadac  da  Sesabamisad, marjvena da marcxena 

moxvevis kuTxeebia. 

gvirabis wriul mrudze ganlagebuli piketebis 

koordinatebi SeiZleba gamovTvaloT ori gziT: wriuli 

mrudis centris koordinatebidan (romelic Tavis mxriv, 

gamoiTvleba wriuli mrudis dasawyisis koordinatebidan 

radiusis meSveobiT) an momWimavi qordebiTa da maT Soris 

mdebare kuTxeebis meSveobiT. 

wriuli mrudis centraluri kuTxeebi iangariSeba 

formulebiT (nax.10.7.1): 

 
sadac  aris centraluri kuTxe wriuli mrudis 

dasawyissa (wmd) da mrudze mdebare pirvel piketze  

gavlebul radiusebs Soris; centraluri kuTxe im 

radiusebs Soris, romlebic gavlebulia mrudze mdebare 

ukanasknel piketsa ) da wriuli mrudis bolo (wmb) 

wertilze;  centraluri kuTxe, romelic Seesabameba 

normalur pikets; centraluri kuTxe, romelic 

araswor pikets Seesabameba;  da wriuli 

mrudis rkalebis sigrZeebia, saTanado centraluri 

kuTxeebis Sesabamisi. 
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nax. 10.7.1 

rogorc naxazidan Cans, gamoTvlili centraluri 

kuTxeebis gakontroleba SeiZleba damokidebulebiT 

 
sadac  aris mrudze normaluri piketebis raodenoba, 

 trasis moxvevis kuTxe.  

analogiur sakontrolo damokidebulebas aqvs adgili 

centraluri kuTxeebis momWimav rkalis sigrZeebs Soris  

 
sadac  wriuli mrudis saerTo sigrZea. 

nax. 10.7.1-ze trasis moxvevis kuTxis wvero aRniSnulia 

(mkw)-Ti. 

mrudis centris koordinatebi wriuli mrudis 

dasawyisidan iangariSeba formulebiT: 

 
sadac  pirveli tangensis xazis direqciuli 

kuTxea. mrudis centris koordinatebs akontroleben 
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wriuli mrudis bolo (wmb) wertilis koordinatebidan 

gansazRvriT. 

centridan mrudze mdebare piketebze mimarTulebebis 

direqciul kuTxeebs gansazRvraven (0-wmd) xazis cnobili 

direqciuli kuTxidan _  Sesabamisi centraluri 

kuTxis ( ) damatebiT. am direqciuli kuTxiTa da mrudis 

radiusiT pouloben koordinatTa nazrdebs mrudis centris 

mimarT: 

 
rac Seexeba koordinatebis gamoTvlas momWimavi 

qordebiTa da maTi mobrunebis kuTxeebiT, saWiroa vicodeT 

am qordebis sigrZeebi da direqciuli kuTxeebi. 

qordebis direqciul kuTxeebs gansazRvraven tangensebis 

xazebis gamosavali direqciuli kuTxeebidan (  da ) 

qordebis mobrunebis kuTxeebis mniSvnelobebis mixedviT, 

romlebic, Tavis mxriv, gamoiTvleba tolferda 

samkuTxedebidan (iqmneba radiusebiTa da momWimavi qordebiT). 

magaliTad, nax.10.7.1-dan gvaqvs: 

wmd wertilTan svlis mobrunebis kuTxe tolia 

;  

 wertilTan svlis mobrunebis kuTxe tolia 

; 

 wertilTan svlis mobrunebis kuTxe tolia 

; 

 wertilTan svlis mobrunebis kuTxe tolia 

; 

wmb wertilTan svlis mobrunebis kuTxe tolia 

. 
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qordebis sigrZeebis gansazRvrisTvis SeiZleba 

gamoviyenoT rkalis sigrZeebi. rogorc (10.7.2) naxazidan 

gvaqvs, qordis sigrZe tolia 

 
radgan, mrudis sigrZe , amitom sxvaoba 

 

 
nax. 10.7.2 

(10.7.9) formulaSi sinusis mwkrivad daSlisa da  

kuTxis simciris gamo , meore wevriT 

dakmayofilebiT, gveqneba  

 
Tu  centralur kuTxes SevcvliT misi mniSvnelobiT 

, miviRebT 

 
gadasasvleli mrudebis sawyisi da bolo wertilebis 

koordinatebis gamosaTvlelad sargebloben trasis swori 

ubnebis direqciuli kuTxeebiT da  da  monakveTebis 

sigrZeebiT (nax.10.7.3), romelTa sidideebi gamoiTvleba 

formulebiT: 
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sadac  aris gadasasvleli mrudis sigrZe,  wriuli 

mrudis radiusi. gamosaval koordinatebad Rebuloben 

wriuli mrudis dasawyisis da bolos koordinatebs. 

gzis RerZis daSorebas damkvalavi RerZidan angariSoben 

formuliT 

 
gvirabis RerZis  daSorebas gzis RerZidan angariSoben 

(10.6.1) formuliT. 

nax. 10.7.3-ze warwerebi aRniSnaven wmd _ wriuli 

mrudis dasawyisi; wmb _ wriuli mrudis bolo; gmd _ 

gadasasvleli mrudis dasawyisi; gmb _ gadasasvleli mrudis 

bolo, mkw _ moxvevis kuTxis wvero. 

 

 
nax. 10.7.3 

gadasasvleli mrudebis boloebis koordinatebs gzis 

RerZze angariSoben ori damoukidebeli xerxiT: 

koordinatebis nazrdebis gamoTvlis gziT  

kuTxis sididiTa da  radiusis sigrZiT, 
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agreTve  da  sidideebis daxmarebiT, romlebic 

gamoiTvleba Semdegi formulebiT: 

 
pirvel SemTxvevaSi, gamosavali monacemebia wriuli 

mrudis dasawyisze gamavali radiusis direqciuli kuTxe da 

wriuli mrudis centris koordinatebi. 

meore SemTxvevaSi, sawyisi monacemebia trasis swori 

ubnis direqciuli kuTxe da gadasasvleli mrudis sawyisis 

koordinatebi. 

wriuli mrudis  sigrZe damkvalav RerZze da gvirabis 

RerZze  sxvadasxva iqneba da igi gamoiTvleba formuliT  

 
sadac , . 

 kuTxe SeiZleba miviRoT, rogorc gadasasvleli 

mrudis boloebze gavlebuli radiusebis direqciuli 

kuTxeebis sxvaoba. 

  

 

 

10.8. mrudxazovani gvirabis trasis  

gadatana naturaSi 

 

trasis gadatana qordebiT. mrudxazovani gvirabis 

RerZis an gzis RerZis naturaSi zustad maTematikuri 

sizustiT gadatana sakmaod rTuli amocanaa. praqtikulad 

mrud ubanze trasis RerZis gadatana xorcieldeba texili 

konturiT, romelic swori monakveTebisa da moxvevis 

kuTxeebisgan Sedgeba. swor xazebad irCeven an qordebs, an 
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mkveTebs. erTi mxriv, rac metia qordis sigrZe, miT naklebi 

raodenoba moTavsdeba mrudSi, e.i. qordis sigrZis gazrda 

amcirebs dakvalviT samuSaoebs. meore mxriv, rac ufro 

grZeli iqneba qorda, miT meti iqneba CaRunvis isris sidide 

da Sesabamisad, miT meti wertilebi (gansakuTrebiT SuaSi) 

daSordeba wriul mruds. amrigad, qordis sigrZe mrudis 

naturaSi dakvalvisas unda iyos optimaluri. 

qordis sigrZis SerCevisas safuZvlad iReben mrudis 

wertilebis maqsimalur daSorebas qordidan, anu qordis 

SuaSi CaRunvis isris sidides. 

gamoviyvanoT damokidebuleba qordis  sigrZesa da 

qordis SuaSi CaRunvis  isars Soris (nax. 10.7.2) 

 
Tu  davSliT mwkrivad da SemovifarglebiT 

daSlis meore wevriT, gveqneba 

 
igive naxazidan, centraluri kuTxisTvis gvaqvs 

damokidebuleba 

 
(10.8.3)-is CasmiT (10.8.2)-Si, miviRebT 

 
miaxloebiTi angariSisaTvis Rebuloben 

 
aqedan gamoiTvleba iseTi qordis sigrZe, romlis 

drosac CaRunvis isari ar aRemateba  
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sadac saproeqto qordis sigrZea. 

wriuli mrudis qordebiT gadatanisas naturaSi saWiroa 

gamoTvlil iqnas qordis boloebis koordinatebi. es ki 

SesaZlebelia ori xerxiT: 

1) mrudi gadaaqvT naturaSi toli qordebiT 

(yvela qorda toli unda iyos mm-is sizustiT); 

2) qordis sigrZes winaswar aiReben metrebis 

mTeli ricxviT, maSin mrudis boloSi qordis sigrZe 

gansxvavebuli sididis iqneba. 

pirveli xerxis dros, qordis daaxloebiT sigrZis 

gamosaTvlelad sargebloben (10.8.6) formuliT, ris 

Semdegac gamoTvlian wriul mrudSi moTavsebul qordebis 

ricxvs _ , sadac wriuli mrudis sigrZea. 

Semdeg  daamrgvaleben mTel  ricxvamde. imisaTvis, rom 

CaRunvis isris maqsimaluri sidide ar aRematebodes 

angariSiT miRebul sidides, -s amrgvaleben uaxloes did 

mTel ricxvamde. amis Semdeg angariSoben mrudis sigrZes, 

romelic Seesabameba miRebul qordis sigrZes . 

qordis boloebis koordinatebis gamosaTvlelad, 

(10.7.10) formuliT gamoTvlili Sesworebebis (mrudis da 

qordis sigrZeebs Soris) SetaniT, mrudis sigrZidan 

gadadian qordis sigrZeze da cnobili formulebiT 

gamoTvlian  centralur kuTxeebs. 

qordis boloebis koordinatebs gamoTvlian qordebis 

sigrZiTa da moxvevis kuTxeebiT. moxvevis kuTxeebi ki 

radiussa da pirvel qordas Soris, agreTve ukanasknel 

qordasa da radiuss Soris tolia , xolo 

danarCen qordebs Soris moxvevis kuTxeebi _  

tolia. 
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trasis gadatana mkveTebiT. dakvalviTi samuSaoebis 

Semcirebisa da sizustis gazrdis mizniT mizanSewonilia 

wriuli mrudebis naturaSi gadatana mkveTebiT.  

mkveTis sigrZe miiReba iseTi, rom misi boloebis 

daSoreba wriuli mrudidan ar aRematebodes wriuli mrudis 

daSorebas mkveTis Sua wertilidan (nax.10.8.1) 

 
nax. 10.8.1 

aRvniSnoT mkveTi -Ti, xolo misi Sesabamisi 

qorduli nawili -Ti. Tu davsvamT, pirobas rom 

, maSin . miviRoT  mrudis 

sigrZe  mkveTis ( ) toli da Tu mxedvelobaSi miviRebT 

(10.8.5) formulas, SegviZlia davweroT , 

saidanac  

 
 qordisaTvis ki SegviZlia davweroT 

 
Tu bolo ori tolobis marjvena mxareebs gavutolebT, 

miviRebT 
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e.i. mkveTis sigrZe -jer metia qordis sigrZeze. 

Sesabamisad gvaqvs 

 
amrigad, mkveTis mruds gareTa boloebis jami iqneba 

 
wriuli mrudis naturaSi gadatanis sqema mkveTebis 

mixedviT motanilia (10.8.2) naxazze, romelzec meti 

TvalsaCinoebisaTvis mkveTebi wmd – , 

 wmb naCvenebia ara swori xazebis, 

aramed Cazneqili mrudebis saxiT. 

 
nax. 10.8.2 

wriuli mrudis sawyis (wmd) da bolo (wmb) wertilebSi 

gvaqvs arasruli mkveTebi, romlebic Sedgeba qordebisa da 

erTi gare monakveTisgan. arasruli mkveTis sigrZe toli 

iqneba 

 
yvela dasakvalavi xazebis sruli sigrZe, rogorc jami 

sruli da arasruli mkveTebisa, iqneba 
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saidanac 

 
sadac sruli mkveTebis raodenobaa. 

Tu yvela mkveTebis ricxvs aRvniSnavT -iT (sruli da 

arasruli), maSin  

 
saidanac 

 
imisaTvis, rom mkveTebis boloebis koordinatebi 

gamovTvaloT, aucilebelia sruli da arasruli mkveTis 

Sesabamisi rkalis sigrZidan gadavideT mkveTis sigrZeze. 

(10.8.2) naxazidan naxevarmkveTis sigrZe 

, saidanac  

 
Tu mxedvelobaSi miviRebT (10.8.7) formulas 

,  davSliT mwkrivad, SemovifarglebiT 

daSlis mesame wevriT da -s SevcvliT misi toli 

gamosaxulebiT – , miviRebT 

 
Sesworeba rkalis sigrZidan mkveTze gadasvlisaTvis 

toli iqneba 

 
arasruli mkveTi ( ) tolia naxevari qordisa da 

naxevari sruli mkveTis jamis. Sesworeba arasruli mkveTis 

sigrZidan mis Sesabamis rkalis sigrZeze gadasvlisaTvis 

toli iqneba 
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Tu -s SevcvliT misi toli 0,7 -Ti ((10.8.10) 

formulis gamoyenebiT), maSin gveqneba 

 
wriuli mrudis naturaSi gadasatanad mkveTebis 

daxmarebiT, gamoTvlebi Semdegi TanmimdevrobiT sruldeba: 

1) angariSoben mkveTis miaxloebiT saproeqto 

sigrZes (10.8.7) formuliT  

 
2) gansazRvraven yvela (sruli da arasruli) 

mkveTebis miaxloebiT raodenobas (10.8.13) formuliT 

 
3) daadgenen mkveTebis mTel ricxvs -is 

damrgvalebiT uaxloes did ricxvamde; 

4) gansazRvraven rkalis  sigrZes, romelic 

srul mkveTs Seesabameba 

 
5) gansazRvraven rkalebis sigrZeebs, romlebic 

Seesabameba qordisa da arasruli mkveTis sigrZeebs 

 
gamoTvlil sidideebs akontroleben formuliT 

 
6) gamoTvlian sruli da arasruli mkveTis da 

qordis Sesabamis centralur kuTxeebs 
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gamoTvlil sidideebs akontroleben formuliT 

 
sadac moxvevis kuTxea. 

gadasasvleli mrudebis naturaSi gadatanas asruleben 

yovel 2m-ze daSorebuli wertilebisTvis ori xerxiT: 

1) tangensis xazidan marTkuTxa koordinatebis 

xerxiT (nax. 10.7.3) Semdegi formulebis gamoyenebiT 

 
sadac  da gadasasvleli mrudis mimdinare 

koordinatebia, manZilia gadasasvleli mrudis mimdinare 

wertilamde, gadasasvleli mrudis parametria ( , 

sadac  gadasasvleli mrudis sruli sigrZea,  mrudis 

radiusi); 

2) gadasasvleli mrudis momWimavi qordidan 

CaRunvis isrebis gamoyenebiT Semdegi formuliT 

 
sadac  gadasasvleli mrudis sigrZea, danarCeni 

aRniSvnebi igivea, rac wina SemTxvevaSi. 

vertikaluri mrudebis gadatana naturaSi. trasis 

profilis saproeqto naxazs, rogorc zemoT iyo aRniSnuli, 

uwodeben gzis dasageb sqemas da Sedgeba  masStabiT. 

Cveulebriv, am sqemebs marjvena da marcxena gzebisTvis erT 

naxazze aTavseben. cifrul monacemebs, piketebis xazs zemoT 

dawerils, akuTvneben marcxena gzas, xolo qvemoT dawerils 

– marjvena gzas. trasis pirdapir ubanze daweril niSnulebs 

akuTvneben relsis Tavs, xolo mrud ubanze dawerils – 

Siga da gare SemaRlebuli relsis saSualo simaRles. 

sqemaze dawerilia profilisa da gegmis yvela 



240 
 

damaxasiaTebeli wertilis sapiketaJo mniSvnelobebi, agreTve 

trasis yvela ZiriTadi elementebis mniSvnelobebi. 

angariSis dros gamoTvlian gegmaSi da profilze yvela 

damaxasiaTebeli wertilis da piketebis niSnulebs. 

gamosaval monacemebad Rebuloben ganapira piketebis 

saproeqto niSnulebs. piketebisa da yvela damaxasiaTebeli 

wertilis niSnulebiT gamoTvlian relsis Tavis simaRleebs 

trasis swor ubnebze yovel m, xolo vertikaluri, 

wriuli da gadasasvleli mrudebis farglebSi yovel m-Si. 

vertikaluri mrudis sazRvrebSi gamoTvlian  

Sesworebebs tangensis xazze mdebare wertilebidan 

vertikalur mrudze gadasvlisas formuliT 

 
sadac  vertikaluri mrudis sigrZea,  misi 

radiusi. 

radgan, vertikaluri mrudi did radiusiT unda 

daproeqtdes, amitom SesamCnevi damaxinjebis gareSe  

SeiZleba Seicvalos  abscisiT tangensis xazze  

 
 Sesworebis niSani damokidebulia centraluri 

vertikaluri kuTxis niSanze, romelic Tavis mxriv, 

SesauRlebeli swori monakveTebis qanobebzea damokidebuli. 

aRmarTis qanobi miCneulia dadebiTad, xolo daRmarTisa – 

uaryofiTad. centraluri vertikaluri kuTxe ki 

SesauRlebeli sworebis qanobebis sxvaobis tolia.  
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10.9. miwisqveSa geodeziuri safuZvlis 

orientirebis arsi da xerxebi 

direqciuli kuTxisa da koordinatebis zedapiridan 

miwisqveSa gamonamuSevrebSi gadacemis process orientireba 

ewodeba. 

gvirabis gayvanisas vertikaluri WaurebiT, koordinatebs 

ZiriTadi an misasvleli poligonometriis punqtebidan 

gadascemen, xolo direqciul kuTxes – sagvirabo 

triangulaciis gverdebidan. 

portalebidan koordinatebisa da direqciuli kuTxis 

gadacema xorcieldeba kuTxeebisa da gverdebis uSualod 

gazomvebis gziT zedapirul da miwisqveSa poligonometriis 

qselebSi, romlebic erTmaneTis gagrZelebas warmoadgenen. 

miwisqveSa geodeziuri safuZvlis orientirebis ZiriTadi 

xerxebi da maTi sizusteebi mocemulia qvemoT (10.9.1) 

cxrilSi. 

       

cxrili 10.9.1       

# 

rigze 
orientirebis xerxi 

erTi  

orientirebis 

skS 

1. magnituri 

2. ori Sveulis gasworis 

3. ori Sveulis gasworis gaumjobesebuli 

xerxi 
 

4. Sveulze Skaluri momxrobis 

5. optikuri solis 

6. SemaerTebeli samkuTxedebis  
7. ori Saxtis (WaburRilebis)  
8. sinaTlis nakadis polarizaciis:  
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    vizualuri registraciis dros 

    eleqtruli registraciis dros 

9. avtokolimaciuri  
10. giroskopuli (zusti giroTeodolitiT)  

 

cxrilSi motanili orientirebis xerxebidan yvelaze 

xSirad iyeneben ori Sveulis gasworis, SemaerTebeli 

samkuTxedebis, ori Saxtis da giroskopuli orientirebis 

xerxebs (cxrilSi rigiT 2, 6, 7 da 10). maT Sesaxeb vrclad 

gveqneba saubari, rac Seexeba danarCen xerxebs, maT qvemoT 

mokled mimovixilavT. 

magnituri orientirebis dros Cveulebriv iyeneben 

Teodolits sarkiani busoliT. zedapirze, poligonometriis 

erTerT gverdze gansazRvraven magnituri isris mixrilobas, 

Semdeg xelsawyos Caitanen miwisqveS da gansazRvraven 

miwisqveSa poligonometriis gverdis direqciul kuTxes 

zedapirze napovni magnituri isris mixrilobis sididis 

gaTvaliswinebiT. am xerxis arsebiTi naklia dakvirvebis 

iseTi adgilis SerCeva, romelic Tavisufali iqneboda 

geomagnituri velis gavlenisgan da amiT gamowveuli mcire 

sizuste.  

Sveulebze skaluri mimxrobis xerxis dros iyeneben 

skalebs, romlebic damagrebulia Sveulebis ukan da 

romelTa saSualebiT zomaven manZils Sveulebidan 

TeodolitiT mocemul gasworamde. gadaxris am sidideebiT 

gamoTvlian SveulebiT mocemuli sibrtyis da SaxtaSi 

Teodolitis samizne RerZis direqciul kuTxeebs. 

optikuri solis xerxis dros iyeneben specialur 

xelsawyos, romelic Seicavs garsacms optikuri biprizmiT 

da kolimators. xelsawyos ayeneben zedapirze da garsacmiT 

akvirdebian qvemoT mavTulze Camokidebul lartyas, romelic 



243 
 

miwisqveSa poligonometriis gverdis gaswvrivobaSia. 

vertikaluri RerZis garSemo Wogris brunviT aRweven 

lartyis boloebSi Strixebis SeTavsebas, riTac 

kolimatoris RerZs ayeneben miwisqveSa poligonometriis 

gansasazRvreli gverdis paralelurad, xolo Semdeg 

zedapirze gansazRvraven kolimatoris RerZis direqcul 

kuTxes. am xerxis sizusteze arsebiT gavlenas axdens 

WaurSi refraqcia. garkveuli sirTuleebi axlavs agreTve 

lartyis xilvadobis uzrunvelyofasac. 

sinaTlis nakadis polarizaciis xerxisas moiTxoveba 

specialuri mowyobilobis gamoyeneba. WaurSi ayeneben 

polarizators, romelzec fiqsirdeba sinaTlis talRebis 

polarizaciis sibrtyis mimarTuleba. zedapirzec ayeneben 

meore polarizators, romelzec agreTve fiqsirdeba 

analogiuri mimarTuleba. abruneben polarizators 

vertikaluri RerZis garSemo da aRweven qveda 

polarizatorSi ganaTebulobis minimums, rac iseT 

mdgomareobas Seesabameba, roca sinaTlis talRebis rxevaTa 

mimarTuleba zeda da qveda polarizatorSi urTierT 

marTobulia. 

gansazRvraven geodeziuri safuZvlis punqtebidan 

zedapirze polarizaciis sibrtyis mimarTulebis direqciul 

kuTxes da pouloben miwisqveSa polarizaciis sibrtyis 

direqciul kuTxesac. 

avtokolimaciuri xerxisas SaxtSi mimarTuleba 

gadaecema ori avtokolimaciuri Teodolitis meSveobiT 

(romelTagan erTi zedapirzea dayenebuli, meore ki _ 

miwisqveS) da sarkiani amreklebis daxmarebiT, romlebic 

Wauris tanSia Camagrebuli.  

orientirebis iseTi xerxebis dros, sadac Sveulebs 

iyeneben, koordinatebis gadacema mimarTulebis gadacemasTan 
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erTdroulad xdeba. xolo iseTi xerxebis dros, romlebic 

ar Txoulobs Sveulebis WaurSi CaSvebas (mag. 

avtokolimaciuri, giroskopuli da sxv.), koordinatebis 

gadasacemad erT Sveuls CauSveben. 

zogjer Sveulebis magivrad iyeneben optikur zenit-

xelsawyoebs  an  tipisas an vertikaluri 

proeqtirebis lazerul xelsawyoebs. 

 

 

10.10. ori Sveulis gasworis xerxiT 

orientireba 

 

oris Sveulis gasworis xerxiT miwisqveSa safuZvlis 

orientirebisas gamosavali mimarTuleba 1-2 RerZia 

(nax.10.10.1), romelic gamoaqvT naturaSi misasvleli 

poligonometriis uaxloesi punqtebidan polaruli 

koordinatebis xerxiT, sadakvalvo elementebis mixedviT. 

 
nax. 10.10.1 
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zedapirze 1 punqtze dacentraven Teodolits da 

umizneben me-2 punqtSi dayenebul markas. 1-2 samizne sxivis 

zustad gaswvrivobaSi Cakideben WaurSi  da  Sveulebs. 

miwisqveS, Wauris ezoSi Camokidebuli Sveulebis 

gaswvrivobis gagrZelebaze  wertilSi daayeneben meore 

Teodolits, ris Semdeg Wogris zenitze gadayvaniT 

gamonamuSevris WerSi Caamagreben or niSans ise, rom maTze 

Camokidebuli Sveulebi ganlagdnen Wogris mzeris RerZze. 

WerSi Camokidebuli Sveulebis qveS gamonamuSevris iatakze 

Caabetoneben  da  punqtebs liTonis Reroebis saxiT. 

amrigad, miwisqveS dayenebuli Teodolitis mzeris sxivis 

gaswvrivobaSi moxvdnen rogorc zedapiridan CaSvebuli  

da  Sveulebi, ise miwisqveSa poligonometriis sawyisi 

 gverdi. 

rogorc (10.10.1) naxazis geometriuli sqemidan Cans, 

ori Sveulis gasworiT orientirebisas  xazis 

direqciuli kuTxe sizustis farglebSi 1-2 zedapiruli 

xazis direqciuli kuTxis toli iqneba.  da  punqtebis 

koordinatebis gansazRvrisaTvis zedapirze izomeba  

manZili 1 punqtidan  Sveulamde da Sveulebs Soris  

manZili, xolo miwisqveS _ igive  manZili sakontrolod 

da  da  manZilebi. 

geometriulad aRwerili xerxi metad martivi da 

TvalsaCinoa da ar Txoulobs orientirebis  Sedegebis 

maTematikur damuSavebas, Tumca misi sizuste mcirea ( ), 

rac misi mniSvnelovani naklia. Secdomis ZiriTadi wyaroa 

Sveulebis rxeva. Sveulebad iyeneben Wauris sigrZisa da 

Camosakidebeli tvirTis masis mixedviT gaangariSebuli 

diametris mqone, foladis mavTuls, romlis bolo 

tvirTianad blant siTxeSia CaSvebuli (rxevis 
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Sesamcireblad).  da  Sveulebs CaSvebis Semdeg amowmeben 

e.w. `fostiT~ (liTonis rgolebiT), rom ar exebodnen 

Wauris kedlebs. 

ori Sveulis gasworis gaumjobesebuli xerxi 

mdgomareobs masSi, rom WaurSi CaSvebuli Sveulebis gverdiT 

amagreben specialur skalebs, romlebzec xdeba anaTvlebis 

aReba  Sveulebis rxevis mixedviT. ramdenime anaTvlidan 

iReben saSualos da skalis saSualo sidideze umizneben 

Teodolits, romelic ramdenadme aumjobesebs Sveulebze 

damzeris sizustes. am xerxs iyeneben maSin, roca WaurSi 

haeris moZraoba da Sesabamisad, Sveulebis rxevac didia. 

 

 

10.11. SemaerTebeli samkuTxedebiT orientireba 

 

orientirebis geometriuli sqema. miwisqveSa geodeziuri 

safuZvlis orientirebis geometriuli xerxebidan erTerTi 

yvelaze zusti da xSirad gamoyenebuli, miuxedavad misi 

Sromatevadobisa, SemaerTebeli samkuTxedebiT orientirebaa. 

am xerxis geometriuli sqema warmodgenilia (10.11.1) 

naxazze 
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nax. 10.11.1 

WaurSi CauSveben or  da  Sveuls. zedapirze,  

wertilSi gazomaven Sveulebze mimarTulebebs Soris  

kuTxes da sagvirabo triangulaciis romelime  punqtze 

mimxrobis  kuTxes. garda amisa, zomaven manZilebs _ 

Sveulebs Soris  da instrumentidan Sveulebamde  da . 

amrigad, zedapirze miiReba  samkuTxedi, romelSic 

gazomilia samive gverdi da erTi kuTxe. danarCeni ori 

kuTxe SeiZleba gamoTvlil iqnas. miRebul samkuTxeds 

SemaerTebel samkuTxeds uwodeben. viciT  mimarTulebis 

direqciuli kuTxe da  mimxrobis kuTxe. gazomili  da 

gamoTvlili  (an ) kuTxeebiT miviRebT Sveulebis Soris 

SemaerTebeli xazis  direqciul kuTxes. 
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miwisqveS gayvanil gamonamuSevarSi Wauris maxloblad 

Caabetoneben  wertils da gazomaven  da  kuTxeebs, 

agreTve  da  miwisqveSa SemaerTebeli samkuTxedis 

gverdebis sigrZeebs. Tu  Sveulebis SemaerTebeli 

gverdis direqciul kuTxes miviRebT  gverdis 

direqciuli kuTxis tolad, miwisqveSa SemaerTebeli 

samkuTxedis kuTxeebiTa da mimxrobis  kuTxiT SegviZlia 

gamovTvaloT  mimarTulebis direqciuli kuTxe. 

Tu zedapirze  wertils CavrTavT misasvleli 

poligonometriis svlaSi, gamovTvliT mis koordinatebs 

svlis gawonasworebis Semdeg. mimxrobis kuTxiTa da 

SemaerTebel samkuTxedSi Catarebuli gazomvebiT  

punqtidan koordinatebi gadaecema  da  Sveulebs. 

Sveulebis koordinatebi igive miiReba miwisqveSac. maTze 

mimxrobiTa da miwisqveSa SemaerTebel samkuTxedSi 

Catarebuli gazomvebiT koordinatebi gadaecema  wertils. 

SemaerTebeli samkuTxedis optimaluri forma. 

orientirebis sizuste SemaerTebeli samkuTxedis formaze 

didadaa damokidebuli.  kuTxe ganisazRvreba formuliT 

 
(10.11.1)  formulas Tu gadavadiferencialebT  da  

gazomili sidideebiT, miviRebT 

 
radganac  ((10.11.1) formulidan), 

amitom 

 
an saSualo kvadratul SecdomebSi 
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 da  gverdebis sigrZeebi ar aRemateba m da 

SeiZleba gazomil iqnan xelsawyos erTi dadebiT. maTi 

gazomvis sizuste SeiZleba CavTvaloT tolebad 

 da amitom (10.11.3) formula miiRebs saxes 

 
bolo formulis pirveli wevri gamosaxavs SemaerTebel 

samkuTxedSi manZilebis gazomvis Secdomis gavlenas  

kuTxis gansazRvris  sizusteze. aRvniSnoT igi -iT, e.i. 

gvaqvs 

 
an pirvel xarisxSi  

 
(10.11.5) formula gviCvenebs, rom rac ufro naklebia  

kuTxe, miT naklebi gavleba eqneba misi gansazRvris 

sizusteze manZilebis gazomvis Secdomebs.  kuTxis simcire 

iwvevs  kuTxis simciresac, e.i. SemaerTebel samkuTxeds 

eqneba wagrZelebuli forma. mcire kuTxeebis dros, maTi 

sinusebis fardoba SeiZleba SevcvaloT tangensebis 

fardobiT. amrigad, SeiZleba miviRoT, rom , 

saidanac  
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Tu  mniSvnelobas SevitanT (10.11.5) formulaSi, 

miviRebT 

 
(10.11.6) formula SeiZleba warmovadginoT asec 

 
an aseTi saxiT 

 
SemaerTebeli samkuTxedis  kuTxis gazomvis Secdomis 

gavlena  kuTxis gansazRvris sizusteze ganisazRvreba 

(10.11.4) formulis meore wevriT. aRvniSnoT igi -Ti da 

gveqneba  

 
 da  kuTxeebis simciris gamo SeiZleba miviRoT 

 da , maSin SegviZlia davweroT 

 
(10.11.6) da (10.11.7) formulebis analizidan gamodis, 

rom  kuTxe unda iyos rac SeiZleba mcire. Sveulebs 

Soris  manZili sasurvelia iyos, rac SeiZleba didi, 

amasTan  fardoba unda iyos mcire. amrigad,  da  

punqtebi unda ganlagebul iqnan WaurebTan axlos.  da  

kuTxeebi ar unda aRematebodnen , xolo  da  

fardobebi ar unda aRematebodnen 1,5. 
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orientirebis procesi. orientirebis Catarebis dros 

WaurSi yvela sxva samuSao Cerdeba. gazomvebi unda 

Sesruldes saimedo kontroliT. orientirebis procesis 

dawyebis win imeoreben gazomvebs misasvlel 

poligonometriaSi imisaTvis, rom  wertilis koordinatebi 

Tavisufali iyos WaurSi mimdinare samuSaoebisgan 

gamowveuli deformaciis procesis gavlenisgan. aseve 

ganmeorebiT gansazRvraven gamosavali gverdis direqciul 

kuTxes. Sveulebis Camosakid adgilebs daniSnaven im 

varaudiT, rom SemaerTebeli samkuTxedis forma iyos 

xelsayreli. Sveulebis Camokidebis da Semowmebis Semdeg, 

zedapirze da miwisqveS erTdroulad zomaven manZilebs 

Sveulebs Soris. gazomvebs asruleben erT doneze, risTvisac 

Sveulebze wertilebs moniSnaven niveliriT. gazomvas 

asruleben 3-jer. ganazomTa Soris gansxvavebam ar unda 

gadaaWarbos mm-s. 

orientirebis sizustis gazrdis mizniT gazomvebis 

yovel ileTs zedapirze da miwisqveS imeoreben Sveulebis 

Camokidebis sami mdgomareobisas, risTvisac Camobmis 

wertilebis gadasaadgileblad iyeneben specialur 

firfitebs, romelTac aqvT mowyobiloba Sveulis Camagrebis 

adgili gadaswios mzeris sxivis marTobulad zustad mm-

ze. 

Tu  mimxrobis kuTxe Sveulis Cabmis adgilis 

gadaadgilebis Semdeg iqneba  (nax.10.11.2), maSin  

sxvaoba SeiZleba gakontrolebul iqnas Sveulis 

gadaadgilebis  manZiliT 
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nax. 10.11.2 

gazomili kuTxeebis sxvaobaTa damTxveva dasaSveb 

zRvrebSi ara marto kuTxeebis gazomvis karg kontrols 

warmoadgens, aramed Sveulebis proeqtirebis sisworis 

kontrolsac. firfitebis daxmarebiT Sveulebis 

gadaadgilebis gazomva sruldeba 0,1mm saSualo SecdomiT. 

instrumentidan Sveulamde 5m manZilis dros es Secdoma 

kuTxeSi gamoiwvevs  Secdomas. 

momxrobis kuTxeebis garda SeiZleba gakontrolebul 

iqnas zedapirze da miwisqveS gazomili  da  kuTxeebic, 

romelTa sakontrolo formulebi iqneba (nax.10.11.1): 

 
 da  gamoTvlil sidideebs adareben faqtiurad 

gazomili kuTxeebis sxvaobas. gansxvaveba dasaSvebia 

zedapirze ara umetes  instrumentidan Sveulamde 

m manZilis dros da m-ze meti manZilis dros. 

miwisqveS, Sesabamisad daSvebebi tolia  da . 

SemaerTebeli samkuTxedebis gazomili gverdebis 

sigrZeebis sakontrolod  gverdis gazomvis dros mm-iani 

saxazaviT gazomaven  marTobis sidides (Sveulidan  

gverdze).  gverdis sigrZe SeiZleba miviRoT, rogorc jami 
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masze  da  gverdebis proeqciebisa, romelTa sidideebia 

 da  da Sesabamisad, jami iqneba  

 
(10.11.10) formuliT gamoTvlili  sididis SedarebiT 

gazomil  gverdTan, miviRebT xazovani gazomvebis saimedo 

kontrols. 

miwisqveSa gamonamuSevrebSi poligonometriis pirveli 

gverdis sigrZe moklea, amitom  wertilSi (nax.10.11.1) 

instrumentis dacentrvis Secdoma arsebiT mniSvnelobas 

iZens. ase, magaliTad, Tu aviRebT dacentrvis Secdomas mm, 

poligonometriis gverdis m sigrZis dros, misma gavlenam 

kuTxur gazomvebze SeiZleba  miaRwios. am gavlenis 

Semcirebis mizniT zogjer mimarTaven Sveulebze miwisqveSa 

momxrobis irib xerxs, romelic Tavisufalia am Secdomis 

gavlenisgan. 

SemaerTebeli samkuTxedis gawonasworeba. SemaerTebel 

samkuTxedSi izomeba sami gverdi da erTi kuTxe, amitom 

gvaqvs erTi Warbi ganazomi, romelic saSualebas gvaZlevs 

gavawonasworoT gazomvebis Sedegebi. 

pirobiT gantolebas Semdegi saxe aqvs  

 
saidanac miviRebT 

 
sadac  da  Sesabamisi kuTxeebis 

Sesworebebia, xolo  Seukvrelobaa.  

radganac gverdebis gazomvebi tolzustia, amitom 

gawonasworebis Sedegad gazomil gverdebSi vRebulobT tol 

Sesworebebs. 
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SemaerTebel samkuTxedSi gazomili sidideebis 

gawonasworeba xdeba mxolod gazomil manZilebSi 

Sesworebebis SetaniT, xolo  gazomili kuTxe ar 

Seswordeba. amis gamo gawonasworebas axdenen gamartivebuli 

xerxiT – Semdegi programis mixedviT. 

gazomili gverdebiT da  kuTxiT gamoTvlian  kuTxes, 

xolo Semdeg  gverdis sigrZes formuliT 

 
 gamoTvlil sidides adareben gazomils da igeben 

Seukvrelobis sidides 

 
SeukvrelobiT ki gamoviTvliT gazomil gverdebSi 

Sesworebebs: 

 
SemaerTebeli samkuTxedebiT orientirebis sizuste. 

SemaerTebeli samkuTxedebiT orientirebis sizuste SeiZleba 

gamovsaxoT formuliT 

  

sadac  aris gamosavali direqciuli kuTxis 

Secdoma;  orientirebis Secdoma, gamowveuli gverdebis 

gazomviT;  orientirebis Secdoma, gamowveuli 

kuTxeebis gazomviT;  orientirebis Secdoma, 

gamowveuli Sveulebis miwisqveS daproeqciebiT. 

 ganisazRvreba sagvirabo triangulaciis Sefasebidan 

im gverdisTvis, romlidanac direqciuli kuTxe gadaecema 

miwisqveS. es Secdoma ar aRemateba . 
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xazovani gazomvebiT gamowveuli Secdomebis gavlena 

orientirebis saerTo cdomilebaSi gamisazRvreba (10.11.6) 

formulis gamoyenebiT zedapirze da miwisqveS. 

kuTxuri gazomvebiT gamowveuli Secdomebis gavlena 

orientirebis Secdomaze SeiZleba ganvsazRvroT zedapirze 

da miwisqveS (10.11.7) formulis gamoyenebiT. 

Sveulebis proeqcirebis  Secdoma m siRrmeze 

cdebis monacemebiT miiReba . 

radganac orientirebis procesi Sveulebis sami 

mdebareobiT sruldeba, amitom orientirebis miRebuli 

saerTo Secdomis sidide Semcirdeba -jer. amasTan 

gamosavali direqciuli kuTxis Secdomis da daproeqciebis 

Secdomis sistematuri wilis gavlena ar mcirdeba. amitom 

Sveulebis sami mdgomareobis dros orientirebis 

mosalodneli cdomilebis gamosaTvleli formula miiRebs 

saxes 

 
sadac  aris Sveulebis daproeqciebiT gamowveul 

SecdomaSi SemTxveviTi Secdomebis wili, xolo  

igive SecdomaSi sistematuri Secdomebis wili. 

Tu (10.11.15) formuliT miRebuli Sedegi sizustis 

TvalsazrisiT ar gvakmayofilebs, maSin unda Catardes kidev 

erTi ileTi, rac orientirebis Secdomas Seamcirebs -jer. 

ileTSi am SemTxvevaSi igulisxmeba Sveulebis -jer 

Secvlili mdebareoba. 

 

10.12. ori SaxtiT orientireba 
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pirveli SemTxveva. qvemoT aRwerili SemTxveva gvaqvs 

maSin, roca SaxtSi an WaburRilSi CaSvebulia TiTo Sveuli. 

am SemTxvevaSi koordinatebi gadaecema SveulebiT, xolo 

direqciuli kuTxe miwisqveS ganisazRvreba pirobiTi 

direqciuli kuTxis gamoyenebiT. orientirebis sqema 

warmodgenilia naxazze (10.12.1). 

davuSvaT, rom  Wauridan (an WaburRilidan)  

WaburRilamde miwisqveS gayvanilia  poligonometriuli 

svla, romelSic gazomilia  gverdebis sigrZeebi da  

kuTxeebi (nax.10.12.1). WaburRilebSi CaSvebulia  da  

Sveulebi. am Sveulebis koordinatebi zedapirze 

gansazRvrulia ZiriTadi poligonometriis punqtebidan, 

xolo miwisqveSa poligonometriis sawyisi da bolo (  da 

) punqtebi dakavSirebulia SveulebTan. amgvarad, 

miRebulia am punqtebis gamosavali koordinatebi miwisqveS. 

 

 
nax. 10.12.1 

miwisqveSa poligonometriuli svlis orientirebisaTvis 

miviRoT svlis pirveli gverdisTvis pirobiTi direqciuli 

kuTxe da misi meSveobiT gamovTvaloT svlis ukanaskneli  
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punqtis koordinatebi. naTelia, rom naxazze warmodgenili  

kuTxe, romelic gamoiTvleba  da , agreTve  

wertilebis koordinatebiT svlebis (  da ) 

diagonalebs Soris Sebrunebuli geodeziuri amocanebiT, 

iqneba is kuTxe, romliTac SegveZleba gadasvla 

poligonometriuli svlis pirobiTi orientirebidan 

WeSmarit orientirebaze. es kuTxe tolia  . 

poligonometriuli svlebis orientirebis zemoT 

aRwerili xerxis dros, miwisqveSa svlebis gverdebis da 

kuTxeebis ganazomTa Secdomebi, romlebic moqmedeben bolo 

punqtis Zvraze svlis diagonalis marTobulad, mTlianad 

Sedis  kuTxis gansazRvraSi, riTac amcirebs 

poligonometriuli svlis gverdebis direqciuli kuTxeebis 

miRebis sizustes.  

am xerxis upiratesoba mdgomareobs masSi, rom igi 

saSualebas gvaZlevs miviRoT poligonometriis mTeli svlis 

direqciuli kuTxe sakmaod maRali sizustiT ( ), 

maSin, roca sxva xerxebi mxolod svlis pirveli gverdis 

direqciul kuTxes gvaZleven. magram misi naklia – 

SezRudul pirobebSi gamoyeneba. igi gamoiyeneba mxolod 

WaburRilebis arsebobisa da gvirabis trasis 

sworxazovnobis an didi moxvevis radiusis dros. 

meore SemTxvevas iyeneben maSin, roca erTerTi Wauri 

viwro WaburRilis saxiTaa gayvanili, sadac mxolod erTi 

Sveulis CaSvebaa SesaZlebeli, meore ki warmodgenilia didi 

diametris WauriT, sadac ori Sveulia CaSvebuli. amgvarad, 

warmoiqmneba miwisqveSa poligonometriuli svlis gayvanis 

amocana  Wauridan (nax.10.12.2), sadac gansazRvrulia  

gverdis  direqciuli kuTxe da  punqtis koordinatebi,  
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WaburRilamde, sadac Sveulis daxmarebiT gadacemulia 

mxolod  punqtis koordinatebi. 

 
nax. 10.12.2 

 Wauridan gvirabis sangrevis gadaadgilebasTan erTad 

 sawyisi gverdidan gayavT miwisqveSa poligonometriuli 

svla , romelSic izomeba  gverdebi da  kuTxeebi. 

svlis bolo punqts daakavSireben  punqtTan cnobili 

koordinatebiT. 

Tu  WaburRilSi CaSvebuli Sveulis koordinatebs 

zedapirze, romlebic miiReba ZiriTadi poligonometriis 

punqtebidan, aRvniSnavT  da , xolo igive Sveulis 

koordinatebs miwisqveS, romlebic miwisqveSa 

poligonometriis svlidan miiReba –  da , maSin 

koordinatTa RerZebis mimarT Seukvrelobebi toli iqneba  

 
am SeukvrelobebiT SeiZleba gamovTvaloT  grZivi da  

ganivi Seukvrelobebi. gaWimuli poligonometriuli 

svlisTvis saTanado formulebs Semdegi saxe eqneba: 
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sadac  aris gaWimuli poligonometriuli svlis 

sigrZe;  da  abscisebis da ordinatebis nazrdebis 

jami mTeli svlisTvis. 

miRebuli  da  sidideebis kontroli SeiZleba 

formuliT 

 
ganivi  Seukvreloba miwisqveSa geodeziuri safuZvlis 

ori SaxtiT orientirebisaTvis gamosaval sidideT iTvleba. 

misi warmoSobis mizezebia: zedapirze geodeziuri safuZvlis 

Secdomebi; miwisqveSa poligonometriaSi kuTxuri gazomvebis 

Secdomebi da  (nax.10.12.2) gamosavali xazis 

orientirebis Secdoma. Tu CamoTvlil Secdomebs aRvniSnavT, 

Sesabamisad  da -iT, maSin svlis ganivi 

Secdomis mosalodneli sididis angariSisTvis SeiZleba 

visargebloT formuliT  

 
ZiriTadi poligonometriuli svla zedapirze 

uzrunvelyofs  fardobiT cdomilebas. gvirabis 

trasis RerZisadmi ganivi mimarTulebiT es Secdoma 

Semcirdeba -jer. amgvarad, gvaqvs , 

sadac  Waursa da WaburRils Soris manZilia. Secdomebis 

saerTo angariSSi Secdomas misi simciris gamo 

ugulebelyofen. 

gaWimul miwisqveSa poligonometriul svlaSi 
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sadac  aris miwisqveSa poligonometriuli svlis 

kuTxis gazomvis skS;  miwisqveSa poligonometriuli 

svlis sigrZe ( );  svlaSi gverdebis raodenoba. 

gamosavali gverdis direqciuli kuTxis Secdomis 

gavlena ganiv Zvraze ganisazRvreba formuliT 

 
sadac  miwisqveSa poligonometriuli svlis 

gamosavali gverdis direqciuli kuTxis Secdomaa, 

SemaerTebeli samkuTxedebis xerxiT orientirebisas. 

amrigad, meore SemTxvevisas ori SaxtiT orientirebis 

xerxis sizusteze gavlenas axdenen geodeziuri safuZvlis 

agebis Secdomebi zedapirze, WaurTan da WaburRilTan 

misasvleli poligonometriis svlebSi gverdebis gazomvis 

Secdomebi da miwisqveSa poligonometriaSi kuTxuri 

gazomvebis Secdomebi. yvela am SecdomaTa Sedegad jamuri 

skS ori SaxtiT orientirebisas km svlis dros Seadgens 

, riTac igi erTerT misaReb xerxad iTvleba sxva 

danarCenebs Soris. 

 

 

 

10.13. giroTeodolitiT orientireba 

 

giroskopuli orientireba avtonomiuri orientirebis 

erTerT progresul xerxs warmoadgens. igi saSualebas 

gvaZlevs nebismier dros, nebismier siRrmeze da Wauridan 

nebismier manZilze ganvsazRvroT mimarTulebis direqciuli 

kuTxe an azimuti miwisqveSa gamonamuSevarSi da ar 

Txoulobs samuSaoebis SeCerebas orientirebis procesis 
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mimdinareobisas. direqciuli kuTxis gansazRvris skS 

meryeobs  farglebSi. 

giroskopi warmoadgens mowyobilobas, romelic Sedgeba 

swrafad mbrunavi dinamiurad simetriuli rotorisa da 

sayrdenebis sistemisgan, romelic uzrunvelyofs rotoris 

moZraobas (  br/w) im uZravi wertilis garSemo, 

romelic mis mTavar RerZze mdebareobs. aseT giroskops sam 

xarisxians uwodeben. Tu misi simZimis centri SeTavsebulia 

Camokidebis wertilTan – giroskops Tavisufals uwodeben. 

giroTeodolitebi momaragebulia miyolis (TvalTvalis) 

sistemebiT, romelTa daniSnulebaa SeaTanxmos kuTxmzomi 

nawilis moZraobebi mgrZnobiare elementis moZraobasTan. 

miwisqveSa gamonamuSevrebis uSualod orientirebis win 

da Semdeg gansazRvraven cnobili direqciuli kuTxis mqone 

gverdze (trangulaciis an ZiriTadi poligonometriis) 

giroTeodolitis mudmiv Sesworebas. orientirebis Sedegebis 

damuSavebisas mxedvelobaSi iReben Sesworebis saSualo 

sidides. 

giroTeodolitis mudmivi Sesworeba  gamoiTvleba 

formuliT  

 
sadac  aris direqciuli kuTxe im gamosavali 

mimarTulebisa, romelzec isazRvreba giroTeodolitis 

mudmivi Sesworeba; 

 gamosavali mimarTulebis direqciuli kuTxe, 

gansazRvruli giroTeodolitiT; 

 meridianebis Seaxloebis kuTxe gamosavali 

mimarTulebisaTvis; 

 gamosaval mimarTulebaSi Sesworebaa Sveuli xazis 

gadaxrisaTvis. 
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meridianebis Seaxloeba SeiZleba gamovTvaloT 

formuliT 

 
sadac  aris grZedebis sxvaoba dgomis wertilsa da 

RerZul meridians Soris;  dgomis wertilis ganedi. 

Sveuli xazebis gadaxrisaTvis Sesworeba SeaqvT 

mimarTulebaSi, Tu misi gadaxris kuTxe aRemateba , xolo 

Sesworebis sidide aRemateba . misi sidide gamoiTvleba 

formuliT 

 
sadac Sveulis gadaxris Semadgenlebia 

meridianisa da pirveli vertikalis sibrtyeebSi;  

dasakvirvebeli mimarTulebis zenituri manZilia. 

Tu mimarTulebis sawyisi da bolo punqtebis  sidide 

aRemateba , maSin mimarTulebaSi SeaqvT Sesworeba 

astronomiuli da geodeziuri meridianebis sibrtyeTa 

daumTxvevlobisaTvis, romelic gamoiTvleba formuliT 

 
Sveuli xazebis gadaxrisaTvis saerTo Sesworeba toli 

iqneba 

 
mudmivi Sesworebis TiToeuli gansazRvra sruldeba 

giroTeodolitis ori gaSvebiT. am gaSvebebs Soris 

giroTeodoliti unda gamoirTos mis srul gacivebamde.  

mudmivi Sesworebis gansazRvrisaTvis gamoyenebuli 

gverdis sigrZe m-ze naklebi ar unda iyos, xolo im 

gverdis sigrZe, romlis direqciuli kuTxec isazRvreba, 

m-ze meti unda iyos. 
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miwisqveSa poligonometriis gverdis direqciul kuTxes 

gansazRvraven orjer – pirdapiri da Sebrunebuli 

mimarTulebiT, giroTeodolitis adgilebis SecvliT. 

instruqciiT rekomendebulia sadgurze erTi ileTis 

Sesruleba Semdegi TanmimdevrobiT: 

1) damzera direqciuli kuTxis gansasazRvreli 

xazis bolo punqtSi `wredi marjvniv~ da `wredi 

marcxniv~ mdgomareobebSi, giroTeodolitis limbze 

anaTvlebis aRebiT; 

2) grexiTi Camokidebis nulpunqtis gansazRvra; 

3) momuSave giromotoris mgrZnobiare elementis 

iZulebiT rxevaze dakvirveba da dinamiuri 

wonasworobis mdebareobis gamoTvla; 

4) grexiTi Camokidebis nulpunqtis gansazRvra; 

5) `wredi marjvniv~ da `wredi marcxniv~ 

mdgomareobisas damzera da anaTvlebis aReba 

direqciuli kuTxis gansasazRvreli xazis boloSi. 

orientirebis dros unda miRebul iqnas yvela 

RonisZieba, raTa uzrunvelvyoT giroTeodolitis myari 

mdgomareoba ileTis mimdinareobis dros. 

giroTeodolitiT gansasazRvreli direqciuli kuTxe 

gamoiTvleba formuliT 

 
sadac  aris mimarTulebis giroskopuli azimuti; 

 giroTeodolitis mudmivi Sesworeba; 

 meridianebis Seaxloeba; 

 Sveuli xazis gadaxrisTvis Sesworeba. 

giroskopuli azimuti ganisazRvreba formuliT 
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sadac  aris giroTeodolitis limbze anaTvali xazis 

boloSi; 

limbze anaTvali, romelic Seesabameba wonasworobis 

mdgomareobas da gamoiTvleba formuliT 

 
sadac  aris mgrZnobiare elementis dinamiuri 

wonasworobis saSualo mdgomareobis Sesabamisi anaTvali 

limbze, romelic gamoTvlilia reversiis oTxi wertiliT; 

 grexiTi nuladgilisTvis Sesworeba – , sadac 

 momuSave giromotoris grexiTi maxasiaTebeli 

koeficientia; nulpunqtis mdebareoba, romelic 

gansazRvrulia reversiis wertilebSi avtokolimatoris 

skalaze anaTvlebiT. 

 

 

10.14. niSnulis gadacema zedapiridan  

miwisqveS 

 

gvirabis mSeneblobisas niSnulebs zedapiridan miwisqveS 

gadascemen portalebidan an Saxtis Wauridan. gamosavalia 

zedapirze, WaurTan axlos Cabetonebuli III klasis reperi 

an kedlis marka. radgan Wauris axlos moedani dawevas 

ganicdis, amitom niSnulis gadacemis win asruleben 

gamosavali reperis sakontrolo nivelobas. 

niSnulis gadasacemad WaurSi Cakideben komparirebul 

rulets (xveulas) nulovani StrixiT qvemoT. masze moabamen 

10 kg tvirTs. amave wonazea komparirebuli ruletic. 

zedapirze da miwisqveS daayeneben nivelirebs, rogorc es 

nax.(10.14.1)-zea naCvenebi. 
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nax. 10.14.1 

zedapirze niveliriT aiReben anaTvlebs ruletze ( ) da 

lartyaze , romelic gamosaval kedlis markazea 

dadgmuli. miwisqveS, aseve niveliriT aiReben anaTvlebs 

ruletze ( ) da niSnulis gadasacem reperze dadgmul 

lartyaze . 

m-ze meti siRrmis dros niSnulis gadacemisas 

iyeneben siRrmis gamzom xelsawyos, romelic sazomi diskosa 

da mavTulisagan Sedgeba. mavTulze amagreben or skalas 

(zedapirze da miwisqveS) instrumentis doneze da maT Soris 

manZils zomaven sazomi diskoTi. 

niSnulis gadacemis procesSi erTdroulad iReben 

anaTvlebs ruletze zeviT da qveviT, Semdeg ki aiReben 

anaTvlebs lartyebze. miwisqveSa reperis niSnuli 

gamoiTvleba formuliT 

 
sadac  aris gamosavali reperis an markis niSnuli 

zedapirze; anaTvali lartyaze zedapirze; anaTvali 



266 
 

lartyaze miwisqveS;  anaTvali ruletze zedapirze;  

anaTvali ruletze miwisqveS;  ruletis sigrZeSi 

Sesworebaa temperaturis cvlilebis gamo;  ruletis 

sigrZeSi Sesworebaa komparirebis Sedegad;  ruletis 

sigrZeSi Sesworebaa daWimulobis gamo. 

temperaturis cvlilebiT gamowveuli Sesworeba tolia 

 
sadac  aris ruletis  damzadebisas temperatura;  

ruletis masalis (foladis) temperaturuli gafarToebis 

koeficienti da tolia ; saSualo 

temperatura, romlis misaRebad temperaturas zomaven 

zedapirze, miwisqveS gamonamuSevris doneze da Wauris tanSi 

yovel m-Si. 

Sesworeba ruletis sakuTari woniT gamowveuli 

daWimulobisTvis gamoiTvleba formuliT 

 
sadac  aris ruletis sakuTari masa, kg;  ruletis 

sigrZe, m;  drekadobis moduli, kg/sm2;  ruletis 

ganivkveTis farTobi, sm2. 

miwisqveS reperis niSnuls gansazRvraven instrumentis 

ramdenime horizontiT da maT Soris gansxvavebam ar unda 

gadaaWarbos mm. 

gvirabis sangrevis gadaadgilebasTan erTad niSnulebs 

gadascemen sanivelo svlebiT pirdapiri da Sebrunebuli 

mimarTulebiT. samuSao reperebad iyeneben miwisqveSa 

poligonometriis punqtebis niSnebs. WerSi Camagrebuli 

niSnis simaRles angariSoben formuliT – , 

sadac  aris gvirabis iatakSi Camagrebuli reperis 
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niSnuli;  am reperze dayenebul lartyaze anaTvali;   

WerSi niSanze midebul lartyaze anaTvali (nuliT zeviT). 

miwisqveSa nivelobis Sekrul svlebSi dasaSvebi 

Seukvreloba tolia  mm, sadac  poligonSi 

sadgurebis ricxvia. 

dasaSvebi Seukvreloba sanivelo svlebSi im reperebs 

Soris, romlebzec zedapiridanaa gadacemuli niSnulebi, 

iangariSeba formuliT 

 
sadac  aris 1 km-ze nivelobis SemTxveviTi 

Secdomebi Sesabamisad, zedapirze da miwisqveS;  

niSnulis gadacemis Secdoma erTi WaurisTvis;  

sanivelo svlebis sigrZeebi zedapirze da miwisqveS, km-Si. 

Cveulebriv, miiReba mm, mm da (10.14.2) 

formula miiRebs saxes 

 
Wauridan niSnulis yoveli gadacemis Semdeg asruleben 

Wauridan gvirabis sangrevamde ganmeorebiT sakontrolo 

nivelobas. reperebis dajdomis aRmoCenisas, nivelobas 

asruleben periodulad dajdomis sididisa da intensivobis 

gamosavlenad. ganmeorebiTi nivelobis periodulobas adgenen 

gamovlenili dajdomebis sididisa da siCqaris mixedviT. 
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10.15. miwisqveSa poligonometriuli svlebi 

 

miwisqveSa poligonometriis qseli nivelobasTan erTad 

warmoadgens safuZvels gvirabebis RerZebisa da konturebis 

naturaSi gadatanisa da Semxvedri sangrevebis zusti 

Sexvedris uzrunvelsayofad, agreTve gvirabis 

eqspluataciaSi CabarebisTvis saWiro SesrulebiTi naxazebis 

Sesadgenad. 

poligonometriis qselis ganviTareba xorcieldeba 

vertikaluri Wauridan orientirebuli sawyisi gverdidan, an 

uSualod zedapiruli geodeziuri safuZvlis punqtebTan 

dakavSirebiT daxrili gamonamuSevris, Stolnis an portalis 

saSualebiT. igi viTardeba sangrevebis gadaadgilebasTan 

erTad. 

gvirabis trasis konfiguraciis, sigrZisa da miwisqveSa 

pirobebis mixedviT poligonometriis gverdis sigrZes iReben: 

samuSao svlebisTvis – m, ZiriTadi 

poligonometriis svlebisTvis – m. sangrevis 

Wauridan daSorebisas, ZiriTadi miwisqveSa poligonometriis 

punqtebze gayavT mTavari svlebi. zomaven kuTxeebs 

diagonalebs Soris, romlebic ZiriTadi poligonometriis 

daSorebul punqtebs akavSirebs (nax.10.15.1) 
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nax. 10.15.1 

ZiriTad poligonometriul svlebs qmnian wagrZelebuli 

samkuTxedebis rigis saxiT. muSa poligonometriuli svlis 

punqtebs CarTaven ZiriTadi poligonometriuli svlis 

sqemaSi. punqtebs gvirabSi amagreben betonSi metalis 

ReroebiT iatakze, WerSi an gverdebSi. niSnis centrs 

afiqsireben mm diametris naxvretiT, romelsac 

spilenZiT moqlonaven.  

miwisqveSa poligonometriul svlaSi gverdis sigrZes 

zomaven foladis komparirebuli ruletiT an mavTuliT 

pirdapiri da Sebrunebuli mimarTulebiT, kidulad an 

Tanamedrove zusti manZilmzomebiT, romelTa gamoyenebac 

nebadarTulia miwisqveS.  

muSa poligonometriul svlaSi kuTxe izomeba  

skS. misasvleli da ZiriTadi poligonometriis svlaSi – 

 skS Tu gverdebis sigrZe metia m-ze, maSin 

kuTxeebi izomeba -ze naklebi skS. mTavari svlebi gayavT 

Semxvedri sangrevebis Sexvedris uzrunvelsayofad, amitom 

kuTxeebi am dros gacilebiT meti sizustiT unda gaizomos. 

mokle gverdebis dros kuTxeebis gasazomad iyeneben irib 

xerxs, romelsac farTo gamoyeneba aqvs gvirabebis gadakveTis 

adgilebSi, Stolnidan gvirabSi mimarTulebis gadacemisas, 

ori paraleluri gvirabis ganiv gamkveTebSi 

poligonometriuli svlebis dasakavSireblad da sxv. yvela 

am SemTxvevaSi gaWimul samkuTxedebSi zomaven blag kuTxes 

da am kuTxis wveroSi Semavali gerdebis sigrZeebs, xolo 

maxvili kuTxeebi gamoiTvleba ori gverdiTa da erTi 

kuTxiT. 

Semxvedri sangrevebis saWiro sizustiT Sexvedris 

uzrunvelsayofad miwisqveSa poligonometriis svlebSi 

kuTxur gazomvebs asruleben ara nakleb orjer sxvadasxva 
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dros. samkuTxedebSi kuTxuri Seukvrelobebi ZiriTadi 

poligonometriis 50m da 100m gverdebis sigrZeebis dros ar 

daiSveba: -ze meti – kuTxeebis erTjeradi gazomvis dros 

da -ze meti sxvadasxva dros ramdenjerme gazomvis dros. 

Sekrul poligonSi dasaSveb Seukvrelobas angariSoben 

formuliT – . fardobiTi xazovani Seukvreloba 

ki daiSveba ara umetes . m-ze mcire perimetris 

dros, absoluturi Seukvreloba ar unda iyos mm-ze 

meti. 

koordinatebis gamoTvlis win kuTxur Seukvrelobas 

anawileben Tanabrad samkuTxedSi, xolo xazovan gazomvebs 

awonasworeben iseve, rogorc SemaerTebeli sakuTxedebis 

xerxiT orientirebisas. 

 

 

10.16. gvirabis RerZis dakvalvis xerxebi 

 

gvirabis daproeqtebuli trasisa da miwisqveSa 

nagebobaTa RerZebis mdebareoba saproeqto naxazebze 

mocemulia trasis damaxasiaTebeli wertilebis 

koordinatebiT da calkeul nagebobaTa zomebiT im 

sizustiT, romelic maT naturaSi gadatanas uzrunvelyofs. 

gvirabis RerZs kvalaven miwisqveSa poligonometriis 

punqtebidan. magaliTad, RerZze mdebare  wertilis 

dasakvalavad poligonometriis  punqtebidan 

(nax. 10.16.1) SerCeuli erTerTi uaxloesi punqtidan (mag. ) 

Sebrunebuli geodeziuri amocanebiT gamoTvlian damkvalav 

elementebs –  da  da am polaruli koordinatebiT 

naturaSi gadaaqvT  wertili. RerZze mdebare  da  

wertilebi naturaSi gadaaqvT  da  poligonometriis 
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punqtebidan perpendikularebis sigrZeebis gadazomviT 

gvirabis trasis swor ubanze.  perpendikularis sigrZes 

angariSoben  samkuTxedidan.  da  punqtis 

saproeqto koordinatebiT gamoTvlian  mimarTulebis 

direqciul kuTxes da am punqtebs Soris manZils. Semdeg 

gamoTvlian  kuTxes  da  mimarTulebebs 

 
nax. 10.16.1 

Soris, rogorc trasis direqciuli kuTxisa da  

xazis direqciul kuTxeebs Soris sxvaobas 

 
perpendikularis sidide toli iqneba 

 
 wertilis sapiketaJo mniSvnelobis gansazRvrisaTvis 

gamoTvlian  sidides, romelic imave samkuTxedidan tolia 

 
-is sapiketaJo mniSvneloba iqneba 

 
trasis swor ubanze RerZis punqtebis gamotana 

SesaZlebelia trasis paraleluri xazidan, romelic 

poligonometriis punqtze gadis. amisaTvis gamoTvlian 

poligonometriis ori mosazRvre wertilis daSorebebs 

gvirabis trasidan zemoT motanili formulebiT.  

poligonometriis punqtidan (nax.10.16.2) gadazomaven  

sxvaobas da miiReben  wertils.  xazi gvirabis RerZis 

paraleluri iqneba. 
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gadavzomavT  xazidan  sidides da miviRebT 

gvirabis RerZze wertilebs  da a.S. 

 

 
nax. 10.16.2 

 mimarTuleba SeiZleba miviRoT  mimarTulebidan 

TeodolitiT  kuTxis gadazomviT, romelic  

poligonometriis gverdisa da gvirabis RerZis direqciuli 

kuTxeebis sxvaobis tolia.  

roca wertili (mag.  nax.10.16.3-ze) mdebareobs 

mrudxazovani gvirabis wriul mrudze,  manZilis 

misaRebad, jer Sebrunebuli geodeziuri amocanis gamoyenebiT 

gamoTvlian  manZils poligonometriis punqtisa (  

punqti) da wruli mrudis centris (0 wertili) 

koordinatebiT. amis Semdeg gamoiTvleba  

 
 sidides angariSoben (10.7.12) formuliT, xolo  

(10.6.1) formuliT. 
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nax. 10.16.3 

 wertilis piketaJis dasadgenad, gamoTvlian  

centralur kuTxes, rogorc sxvaobas  da  

radiusebis direqciul kuTxeebs Soris. Semdeg gamoTvlian 

rkalis sigrZes trasis damkvalavi RerZis gaswvriv 

 
sadac  damkvalavi RerZis radiusia. 

 wertilis piketaJi iqneba  

 
gadasasvleli mrudebis ubanze aRwerili xerxiT 

dakvalaven tangensebis xazebs, romlebic gadasasvleli 

mrudebis dasawyisze gadian. tangensebis xazidan 

gadasasvleli mrudis wertilebs dakvalaven im xerxiT, 

romlebic 10.8. paragrafSi iyo gadmocemuli. naturaSi 

gadatanil trasis wertilebs dasawyisSi amagreben WerSi, 

Semdeg ki afiqsireben iatakze SveulebiT. 

metropolitenis gvirabebis Ria wesiT gayvanisas trasa 

zedapirze gadaaqvT mTel sigrZeze, xolo miwisqveSa 

gayvanisas – mxolod vestibiulebis ganlagebis adgilebSi. 
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10.17. geodeziuri samuSaoebi vertikaluri 

Wauris gayvanisas 

 

vertikalur gamonamuSevars, romelsac gamosasvleli 

zedapirze aqvs da daniSnulia miwisqveSa samuSaoebis 

momsaxurebisaTvis, Waurs uwodeben. 

Wauris centri naturaSi gadaaqvT an situaciis 

wertilebze mibmis monacemebiT an saproeqto koordinatebiT, 

axlos ganlagebuli safuZvlis punqtebidan. 

Wauris gayvanisas ZiriTadad iyeneben zevidan samagris 

daSvebis, an qvevidan rgolebis midgmis (miyvanis) meTodebs. 

pirvels iyeneben susti qanebis dros, meores – magar qanebSi. 

samagris zevidan daSvebisas Tvali unda vadevnoT rom ar 

moxdes misi horizontaluri sibrtyidan gadaxra da, rogorc 

Sedegi, Wauris gamrudeba, e.i. Wauris centri ar gadavides 

saproeqto vertikaluri mdebareobidan. Wauris gadaxras 

gansazRvraven samagris zedapiris ramdenime wertilSi 

nivelobiT an zedapirze centrSi Camokidebuli Sveulis 

gadaxriT samagris Siga zedapiridan. CasaSvebi samagris 

gadaxra vertikalidan iwvevs qveda samagris rgolis centris 

Zvras zedasTan SedarebiT , sadac  aris 

samagri rgolis zeda sibrtyis gadaxris sidide udidesi 

daxris mimarTulebiT;  samagri rgolis diametri;  

CasaSvebi samagris sigrZe (gayvanis siRrme). qveda rgolis 

centris Zvris sidide dasaSvebia .  

roca adgili aqvs Wauris gadaxras saproeqto 

mdebareobidan, samagris sibrtye horizontTan adgens kuTxes. 

am SemTxvevaSi samagris qvevidan midgmisas, Wauri ufro 

metad gadaixreba saproeqto mdebareobidan. gadaxris 

gasasworeblad iyeneben specialur Suasadebebs (safenebs). 



275 
 

qvevidan samagri rgolebis midgmis meTodiT Wauris 

gayvanisas rgolis centrze dakvirvebas axdenen kauWebze 

Camokidebuli SveulebiT da sazRvraven rgolis 

elifsurobas. Wauris saproeqto siRrmemde gayvanis Semdeg 

asruleben saboloo agegmvas SesrulebiTi naxazis Sesadgenad 

da Wauris RerZisa da faqtiuri zomebis gansasazRvravad. 

 

 

 

10.18. geodeziuri samuSaoebi daxrili gvirabis 

gayvanisas 

 

daxrili gvirabi gayvanis procesSi sxvadasxva Tvisebebis 

mqone qanebs gadakveTs, maT Soris wyalSemcvel qanebsac. 

wyalmodenis Sesamcireblad am dros gayinvis meTods 

iyeneben. am mizniT gasayvani gvirabis irgvliv wreze, Tanabar 

manZilze daSorebiT, burRaven gvirabis RerZis paralelurad 

daxril WaburRilebs. maTSi amontaJeben gruntis gamyinavi 

xsnaris sacirkulacio milebs, romelTa garSemo iyineba 

grunti m diametris cilindrebis saxiT. 

Tu gvirabs ganivkveTSi aqvs wriuli forma, maSin misi 

horizontaluri sibrtyiT gakveTiT miviRebT elifss, 

romlis centri emTxveva gvirabis centrs, aqedan 

gamomdinare, daxrili WaburRilebi zedapirze unda 

daikvalos elifsze. 

daxrili gvirabis RerZis direqciuli kuTxe da elifsis 

centris koordinatebi, dayvanilni gansazRvrul donebriv 

zedapirze, mocemuli arian saproeqto naxazze. naturaSi 

elifsis centrs kvalaven misasvleli poligonometriis 

punqtebidan. elifsis centris realuri simaRlis 

saproeqtodan mniSvnelovani gadaxris dros saproeqto 
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koordinatebSi SeaqvT Sesworebebi dedamiwis zedapirisa da 

dayvanis zedapiris niSnulebs Soris gansxvavebisTvis. am 

Sesworebebis gamoTvla SesaZlebelia nax. 10.18.1-ze motanili 

sqemidan. 

 
nax. 10.18.1 

Tu elifsis centris koordinatebi dayvanilia  

sibrtyeze  simaRliT, xolo dakvalva sruldeba  

sibrtyeze  simaRliT, maSin elifsis  centri naturaSi 

unda gadaadgildes  sidideze, sadac  gvirabis 

RerZis daxris kuTxea horizontTan, xolo . 

elifsis centris gadaadgilebis mimarTuleba  manZilze 

Seesabameba daxrili gvirabis RerZis mimarTulebas, romlis 

direqciuli kuTxe aRvniSnoT -Ti, maSin saproeqto 

koordinatebSi Sesworebebi ganisazRvrebian formulebiT: 

 
daxrili gvirabis RerZis mimarTuleba naturaSi gadaaqvT 

misi saproeqto direqciuli kuTxiT da amagreben betonis 

monoliTebiT an niSnebiT arsebuli fundamenturi nagebobis 

kedelze. daxril gamyinav WaburRilebs naturaSi dakvalaven 

elifsis centridan polaruli an marTkuTxa koordinatebis 

xerxiT. 
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marTkuTxa koordinatebis xerxiT dakvalvisas  RerZis 

marTobulad elifsis centridan erTerT mxares ageben xis 

fargsakvalavs, romelzec gadaizomeba  da  manZilebi. 

polaruli koordinatebis xerxiT dakvalvisas elifsis 

centrSi ayeneben Teodolits da gadazomaven centraluri  

kuTxeebis mimarTulebebze elifsis konturebamde manZilebs. 

10.19. geodeziuri samuSaoebi gvirabSi rkinigzis 

dagebisas 

 

gvirabSi rkinigzis liandagi daigeba trasis 

geometriuli sqemisa da gzis damtkicebuli dasagebi gegmisa 

da profilis mixedviT da Tu aseTi ar arsebobs, maSin 

rkinigzis liandagis samuSao profilis mixedviT. am ZiriTad 

dokuments saproeqto organizacia adgens.  

gvirabSi rkinigzis dagebis win Caabetoneben sagzao 

reperebs, romelTa saxe warmodgenilia nax. 10.19.1-ze. 

trasis swor ubanze sagzao reperebs ayeneben matareblis 

svlis marjvena mxridan yovel m-ze, mrudxazovan ubanze 

– mrudis gare anu SemaRlebuli relsis mxridan yovel m-

ze. sagzao reperebs ayeneben agreTve trasis gegmisa da 

profilis yvela damaxasiaTebel wertilze. 
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nax. 10.19.1 

liandagis dasageb gegmasa da profilze aCveneben: gzis 

qanobis sididesa da mis sigrZes; gzis swor ubanze relsis 

Tavis donis Sesabamisi reperebis niSnulebs; gzis 

mrudxazovan ubanze gare SemaRlebuli relsis Tavis donis 

Sesabamis reperebis niSnulebs; liandagis xazebis pirobiT 

profils; wriuli da gadasasvleli mrudebisa da swori 

monakveTebis sigrZeebs; sagzao reperebisa da relsebis 

Sepirapirebis adgilebis piketaJs; gzis RerZis geometriul 

elementebs. 

sagzao reperebis dayenebis adgilebis dasakvalavad 

gamosavali monacemebia reperebis piketaJi da niSnulebi. 

sagzao reperebis dayenebisa da maTi gzis RerZidan 

daSorebis gansazRvrisaTvis geodeziuri safuZveli 

poligonometriis niSnebia. 

sagzao reperebs ayeneben ise, rom misi sferuli Tavis 

amozneqil nawils hqondes am reperTan uaxloesi relsis 

Tavis niSnuli. jer dakvalaven sagzao reperebis dayenebis 

adgilebs, xolo Semdeg Caabetoneben. dakvalva xdeba 

piketaJis mixedviT. radganac sagzao reperebis piketaJs 

saproeqto naxazebze  aCveneben mrudis damkvalavi RerZis 



279 
 

mixedviT, xolo maTi dayenebis adgilebis dakvalva xdeba 

gvirabis gare gverdis (RerZis mimarT) mixedviT, amitom 

gvirabis mrudxazovan ubanze sagzao piketebis saproeqto 

mniSvnelobaTa sxvaobaSi SeaqvT Sesworebebi, romelTa sidide 

gamoiTvleba formuliT 

 
sadac  aris mezobel sagzao reperebs Soris manZili 

damkvalavi RerZis gaswvriv;  gzis RerZidan sagzao 

reperamde manZili;  damkvalavi mrudis radiusi. 

sagzao reperebis faqtiuri sapiketaJo mniSvnelobis 

gadaxra saproeqtodan dasaSvebia sm. faqtiuri piketaJisa 

da gzis qanobis mixedviT gamoTvlian sagzao reperebis 

saproeqto niSnulebs. radgan sagzao reperi WanWikis 

formisaa, misi betonSi Caxraxnis an amoxraxnis gziT, 

WanWikis Tavs niveliriT daayeneben saproeqto mdebareobaSi. 

liandagis relsebis adgilze dayenebisas aucilebelia 

vicodeT gegmuri manZili reperidan gzis RerZamde . 

gadasasvleli mrudis ubnebSi maT sazRvraven tangensebis 

paraleluri xazidan, wriuli mrudis ubanze – lartyiTa da 

TeodolitiT, romlis mzeris sxivi mimarTulia qordis 

paralelurad. Cabetonebul sagzao reperebze Seadgenen 

uwyiss, romelSic aCveneben: reperis piketaJs, misi Tavis 

niSnuls,  manZils reperidan gzis RerZamde da  manZils 

reperidan uaxloesi relsis Siga waxnagamde (nax.10.19.2). 

relsebis Siga waxnagebs Soris manZili swor ubanze 

miRebulia mm toli. mrud ubnebze es manZili izrdeba 

gabarituli maragiT, romlis sidide mrudis radiuszea 

damokidebuli. am uwyisis mixedviT ageben relsebs sagzao 

reperebidan da amisaTvis sargebloben lartyiTa da 

dasayenebeli TarazoTi. 
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nax. 10.19.2 

relsebis dagebis sisworis Semowmebis Semdeg abetoneben 

Spalebs, romlis drosac sistematurad mowmdeba relsis 

Tavis sasimaRlo mdebareoba niveliriT, xolo 

sworxazovnoba – TeodolitiT. 

wriul ubanze dagebuli relsebis siswores amowmeben 

relsebis Runvis isrebis gazomviT 10 an 20 m-iani qordebis 

SuaSi. 

sabolood Sezustebuli gzisTvis dawesebulia Semdegi 

daSvebebi: 

1) relsebis mdebareobis gadaxra saproeqtodan 

gegmasa da profilSi – 3 mm. 

2) gzis gafarToebam saproeqtosTan SedarebiT 

ar unda gadaaWarbos +4 mm, xolo Seviwroebam – 2 mm; 

3) CaRunvis isris gazomili sidide ar unda 

gansxvavdebodes saproeqtosgan 20 m-iani qordisTvis 

– 3 mm-ze metad, xolo 10 m-iani qordisTvis – 2 mm-

ze metad. amasTan, mezobeli CaRunvis isrebisTvis am 

gadaxrebs ar unda qondes sxvadasxva niSani. 

 

 

 

10.20. geodeziuri samuSaoebi metropolotenis  
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sadguris mSeneblobisas 

 

metropolitenis sadguri miwisqveSa sainJinro 

nagebobaTa kompleqss warmoadgens, masSi Semavali, ZiriTadad, 

sami paraleluri daxSuli gvirabiT, romlebic erTmaneTTan 

gasasvlelebiT arian dakavSirebulni. 

metropolitenis sadguri, rogorc wesi, gvirabis 

trasis swor ubanze Sendeba Ria an daxuruli wesiT. 

geodeziuri samuSaoebi am dros msgavsia gadasarbeni gvirabis 

mSeneblobisas Casatarebeli samuSaoebisa. magram aris 

gansxvavebac, kerZod, sxvadasxva gabaritis gvirabebis 

Serwymis adgilze gverdiTi tiubingebiani samagris 

demontaJis Semdeg warmoiSoba samagri rgolebis ufro 

zustad dayenebis da samagris grexaze dakvirvebis 

aucilebloba. 

pilonuri tipis sadgurebSi ori gverdiTi gvirabi 

daniSnulia matareblebis moZraobisTvis da mgzavrTa 

mosacdeli platformebis ganlagebisaTvis. Sua gvirabi 

mgzavrTa gamanawilebeli darbazia. 

svetebian sadgurebSi ori samgzavro gverdiTi 

dauxSveli gvirabi da TaRiani saSualo gvirabi, romelic 

svetebs eyrdnoba, qmnian mgzavrTa erTian darbazs. 

sadguris mSeneblobisas asawyobi tiubingebiT an 

blokuri samagriT, samuSao iwyeba momavali gvirabis grZivi 

RerZis dakvalviT. erTdroulad, gvirabis horizontaluri 

diametris doneze dakvalaven damagrebuli grZivi RerZis 

mimarT normals. amis Semdeg dakvalaven da daamagreben 

gvirabis centrebs sadguris Tavsa da boloSi. 

gvirabSi samagri rgolebis dayenebisas yoveldRiurad 

sazRvraven mis mdebareobas gegmasa da profilSi. amisaTvis, 
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zomaven horizontalur, vertikalur da diagonalur ( -

ian) diametrebs elifsurobis gansazRvrisaTvis. 

sadguris gvirabebSi pirveli samagri rgolebis dayeneba 

sruldeba ara umetes 10 mm Secdomisa grZivi mimarTulebiT, 

xolo rgolis grexam ar unda gadaaWarbos 15 mm. 

mSeneblobis periodSi yoveli 8-10 rgolis Cadgmis Semdeg  

gansazRvraven maT piketaJs, horizontalur da vertikalur 

winswrebas, grexas. grexis sididis gasagebad, periodulad 

aniveleben tiubingebs Soris nawiburebs. 

sadguris gvirabebis pirvel samagr rgolebs ayeneben 

Semdegi daSvebebis dacviT: 

1) samagri rgolis horizontalurma da vertikalurma 

winswrebam ar unda gadaaWarbos  mm-s; 

2) samagri rgolis faqtiuri centris gadaxram 

saproeqto mdebareobidan gegmasa da profilSi ar 

unda gadaaWarbos mm-s; 

3) samagri rgolebis grexam ar unda gadaaWarbos 

mm-s; 

4) rgolebis elifsurobam oTxi diametris  

(horizontaluri, vertikaluri da ori -iani 

kuTxiT) mixedviT ar unda gadaaWarbos mm-s; 

5) samagri rgolebis faqtiurma piketaJma 

saproeqtosTan SedarebiT ar unda gadaaWarbos 

mm-s. 

sadguris yvela gvirabis RerZebis urTierTmdebareobis 

moTxovnil sizusteTa uzrunvelsayofad ukve arsebul 

gvirabebSi unda gayvanil iqnas poligonometriuli da 

sanivelo svlebi. 

gvirabebSi samagri rgolebis winswrebis gasworebisaTvis 

iyeneben specialur arastandartul rgolebs da solisebr 

safenebs. mkacrad, proeqtis mixedviT, icaven Sua gvirabis 
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rgolebis piketaJs, romelic saeskalatoro gvirabis 

maraosebr nawils unda SeuuRldes. 

gansakuTrebuli mondomebiT da sizustiT unda 

Sesruldes geodeziuri samontaJo samuSaoebi svetebiani 

sadgurebis agebisas. am dros jer gayavT gverdiTi 

satransporto gvirabebi, xolo Semdeg Sua gvirabi. svetebis 

dayenebisas unda gakontroldes svetebis RerZebis erT 

vertikalur sibrtyeSi mdebareoba, rogorc grZivi, ise 

ganivi mimarTulebiT. 

sadguris gvirabebSi, mokeTebiTi samuSaoebis dawyebamde 

sabolood daakavSireben poligonometriis mTel qsels, 

romelic ganlagebulia gverdiT gvirabebSi. poligonometriis 

niSnebs jer daamagreben relsebis doneze kedelSi, xolo 

Semdeg isini gadaaqvT da Caamagreben iseT adgilebSi, sadac 

ar ganadgurdebian da moemsaxurebian eqspluataciis 

periodSic. 

grZiv RerZebs amagreben gvirabis TaRSi. sadguris 

gvirabebSi, romlebic marmariloTi, an granitis filebiT 

unda mokeTdes, niSnebs Caamagreben metalis manWvalebiT. 

Rrma ganlagebis metropolitenis sadgurebi zedapirul 

vestibiulebs uerTdebian eskalatorebiani daxrili 

gvirabebiT. gvirabis gayvanis Semdeg amontaJeben saZirkvels 

eskalatorisaTvis. montaJisas gegmasa da profilSi 

saproeqtodan gadaxra dasaSvebia – mm. saZirkvels 

amontaJeben samuSao horizontidan, romelic gamoaqvT 

Teodolitis daxrili sxiviT. eskalatoris RerZs amagreben 

mavTuliT or horizontalur metalis koWze, romlebic 

daxrili gvirabis Tavsa da boloSia damagrebuli. 

eskalatoris fermebis qveS ganiv Svelerebs ayeneben ara 

umetes mm zRvruli SecdomiT simaRleSi, xolo 
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mimmarTvelebis rebordebs – ara umetes mm SecdomiT, 

RerZad damagrebuli mavTulis mimarT. 

metropolitenis sadguris Ria wesiT mSeneblobisas 

amoRebuli qvabulis maxloblad (deformaciis zonis gareT) 

gayavT ZiriTadi poligonometriuli svla da gadascemen 

niSnulebs qvabulSi reperebs. poligonometriis punqtebidan 

dakvalaven gvirabebis ZiriTad RerZebs. am RerZebidan da 

reperebidan SemdgomSi amontaJeben rkinabetonis asakreb 

konstruqciebs (kedlis samagri blokebi, svetebi, 

saZirkveli). konstruqciebis dayenebisas iyeneben gasworiTi 

gazomvebisa da gverdiTi nivelobis xerxebs.  

konstruqciebis vertikaluroba kontroldeba mZime 

SveulebiT an TeodolitiT. farTod iyeneben agreTve 

Sveulian da Tarazoian Targebs. 

sadguris gvirabebis mSeneblobis damTavrebis Semdeg 

sadguris SigniT amontaJeben samSeneblo konstruqciebs, 

mowyobilobebs da mgzavrTa mosacdel platformebs (baqnebs). 

platformis farglebSi iataksa da mTlianad centralur 

darbazs moakeTeben niveliris gamoyenebiT, gamosavali 

reperebis mimarT ara umetes mm zRvruli SecdomiT. 

sasamsaxuro saTavsis da gvirabis mokeTebis samuSaoebis 

uzrunvelsayofad sadguris grZivi da ganivi RerZebi 

gamoaqvT naturaSi poligonometriis punqtebidan da 

Caamagreben. 

sadguris mSeneblobis damTavrebis Semdeg adgenen 

SesrulebiT naxazebs: grZiv Wrilebsa da gegmebs 

 masStabiT, ganiv Wrilebs –  

masStabiT. 
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10.21. gvirabis deformaciaze geodeziuri  

dakvirveba 

 

gvirabebisa da sxva miwisqveSa nagebobaTa mSenebloba 

iwvevs dedamiwis zedapiris dajdomas. miRebulia, rom 

dajdoma vrceldeba gvirabis ganlagebis siRrmis erTnaxevar 

manZilze. araxelsayreli geologiuri pirobebis dros 

dajdomebi SeiZleba aRwevdes ramdenime decimetrs. 

gvirabebis gayvanis samuSaoebis dawyebamde 

 masStabis arsebul gegmebze moniSnaven 

teritorias, romelic SesaZloa moicvas deformaciam da 

Seadgenen reperebis ganlagebis sqemas. am reperebs 

sadeformacio reperebi ewodebaT. maTi daniSnulebaa 

zedapiris dawevebis registrireba. deformaciis xasiaTis 

ukeT gamovlenis mizniT maT ganalageben gvirabis grZivi 

RerZis marTobul ganivebze. ganivebis adgilebis SerCeva 

damokidebulia gvirabis ganlagebasa da zedapiris 

situaciaze. 

metropolitenis sadguris ubanze sadeformacio 

reperebis rigs ganalageben SuaSi da boloebSi. 

 vertikaluri dawevebis sidideTa gamosavlenad 

aucilebelia sistematurad davakvirdeT gvirabis trasis 

axlos ganlagebul zedapirul nagebobebs. am mizniT SesaZlo 

deformaciebis zonaSi ganlagebuli Senobebis kedlebSi 

Caamagreben rkinigzis tabikuris formis mqone markebs. maT 

Caamagreben Senobis yvela kuTxeSi erTmaneTisgan m 

manZilze. marmariloTi da granitiT mokeTebul kedlebze 

markebad SeiZleba gamoviyenoT kedlebze moniSnuli 

wertilebi, romlebzec lartyis dayeneba iqneba SesaZlebeli. 

damagrebuli markebis niSnulebs gansazRvraven III klasis 

nivelobiT, romlis svlebi eyrdnoba zedapirul sasimaRlo 
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geodeziur safuZvels. nivelobisas rekomendebulia mzeris 

sxivis sigrZe ara umetes m. 

deformaciebze dakvirvebebis instruqciiT dadgenilia 

Semdegi daSvebebi: 

1) svlis maqsimaluri sigrZe sakvanZo punqtebs Soris 

– 400 m; 

2) kidul svlaSi sadgurebis maqsimaluri 

raodenoba – 3; 

3) aRmatebebSi gansxvaveba, gansazRvruli lartyis 

ori mxriT, sawyis da ganmeorebiT nivelobaTa 

ciklebSi ar unda aRematebodes 3 mm-s. 

Caketil svlebSi da poligonebSi dasaSvebi Seukvreloba 

iangariSeba formuliT 

 
sadac  sadgurebis raodenobaa. 

ganmeorebiTi nivelobebi grZeldeba dajdomebis srul 

Caqrobamde da yovel SemTxvevaSi, ara nakleb 3 Tvisa 

gvirabis gayvanis samuSaoebis damTavrebis Semdeg. ganmeorebiT 

ciklebs Soris drois Sualeds (periodulobas) adgenen 

dajdomis siCqaris gaTvaliswinebiT, magram yovel 

SemTxvevaSi ara umetes  Tvisa. raionSi, sadac intensiur 

jdomebs aqvs adgili, reperebs akvirdebian yovel  dReSi, 

xolo gansakuTrebul SemTxvevaSi – SesaZlebelia 

yoveldRiuradac. 

dakvirvebebis SedegebiT adgenen dajdomebis uwyiss da 

grafikebs  masStabiT. es grafikebi dajdomis zonis 

gavrcelebasa da zomebs axasiaTeben. miwisqveSa 

gamonamuSevrebSi, gansakuTrebiT araxelsayreli geologiuri 

pirobebis mqone adgilebSi, mniSvnelovani samTo wnevebi 

viTardeba, romlis gamoc SesaZlebelia gvirabis samagrisa da 

mokeTebis deformaciebi. maTi gamovlenis mizniT, gvirabis 
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TaRSi, gverdebSi da iatakze specialur markebs Caamagreben, 

romlebzec asruleben periodul nivelobas. perioduloba 

damokidebulia samTo wnevis sididesa da gamovlenili 

deformaciis intensiobaze. 

wriuli formis gadasarben gvirabebSi zomaven samagri 

rgolebis horizontalur, vertikalur da irib diametrebs, 

xolo marTkuTxa formis gvirabebSi – vertikalur kedlebs 

Soris manZilebs sxvadasxva doneebze Camagrebul specialur 

niSnebs Soris. 

miwisqveSa gamonamuSevrebis deformaciebze 

dakvirvebisaTvis gamosavalia miwisqveSa sasimaRlo 

geodeziuri safuZvlis punqtebi.  

gverdiTi wnevebis ganviTarebis dros gvirabis 

horizontalur diametrebs zomaven yoveli  samagri 

rgolis Semdeg  dRis periodulobiT. 

Tu gvirabi aramdgrad, dacurebasaSiS qanebSia 

ganlagebuli, mokeTebis ganiv Zvrebze dakvirvebebisaTvis 

gasworiTi dakvirvebis meTods iyeneben. am mizniT gvirabis 

TaRSi yovel m-Si gaswvrivobaSi Caamagreben niSnebs, 

romlebzec Camokideben Sveulebs. gaswvrivobas gaagrZeleben 

gvirabis mdgrad nawilSic da daamagreben dasakvirvebeli 

niSnebiT. TeodolitiT periodulad zomaven wertilebis 

gadaxras gaswvrivobidan mcire kuTxeebis meTodiT da adgenen 

Sveulebis gadaxris sidideebs.  

miwisqveSa gamonamuSevrebSi ganmeorebiTi niveloba da 

misi Sedegebis grafikuli gaformeba sruldeba iseve, 

rogorc zedapiris deformaciaze dakvirvebebisas. 

 

 

 

 



288 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tavi 11. geodeziuri samuSaoebi 

preciziuli nagebobebis 

mSeneblobisas 

11.1. cnobebi preciziul nagebobebze da maTi 

mSeneblobis sizustisadmi moTxovnebi 

preciziuli ewodeba iseT nagebobas, romlis normaluri 

funqcionireba damokidebulia samSeneblo konstruqciebisa 

da teqnologiur mowyobilobaTa damzadebisa da montaJis 

gazrdil sizustesa da maRal stabilurobaze. es nagebobebi 

Sedgeba ori arsebiTad gansxvavebuli, magram erTianad 

momuSave nawilisgan: sainJinro-samSeneblo konstruqciisa da 

TviT preciziuli teqnologiuri mowyobilobis 

kompleqsisgan. aseT nagebobebs miekuTvneba damuxtuli 

nawilakebis wrfivi da wriuli maCqareblebi, radioteqnikuri 
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mowyobilobani, radioteleskopebi, samrewvelo konveiruli 

xazebi da sxva. 

ukanasknel wlebSi, maRali energiebis fizikis 

ganviTarebaSi naTlad gamoikveTa miswrafeba energiebis 

maqsimaluri zrdisken da damuxtuli nawilakebis nakadis 

intensiurobis gazrdisken. es ki ara marto arTulebs 

konstruqciulad da zrdis maCqareblebis zomebs, aramed 

axal moTxovnebsac uyenebs sxvadasxva  sainJinro 

mecnierebas, maT Soris gamoyenebiT geodeziasac.  

obieqtis saxeobisa da daniSnulebis mixedviT maRali 

moTxovnebi waeyeneba teqnologiur mowyobilobaTa simaRlesa 

da gegmaSi dayenebis sizustes. amasTan, mniSvnelovania 

uzrunvelvyoT obieqtis calkeuli blokebisa Tu 

elementebis urTierT mdebareobis sizuste.  

damuxtuli nawilakebis maCqareblebi. maCqareblebi didi 

kinetikuri energiis mqone damuxtuli nawilakebis misaRebi 

da amaCqarebeli mowyobilobania. damuxtuli nawilakebis 

traeqtoriis formis mixedviT maCqarebelebi iyofian wrfiv 

da wriul (ciklur) maCqareblebad. wrfivSi traeqtoria 

axlosaa swor xazTan, wriulSi ki – gaSlad spiralTan 

(ciklotronebi, sinqrociklotronebi) an Caketil wriul 

mrudTan (wriuli maCqareblebi). aCqarebadi nawilakebis 

warmoSobis mixedviT maCqareblebi iyofian eleqtronul, 

protonul da mravalmuxtian ionur maCqareblebad.  

idealur magnitur velSi nawilakebis rxevas, romelic 

araviTar SeSfoTebas ar ganicdis magnituri velis mudmivi 

vardnis dros, Tavisufali anu betatronuli rxeva ewodeba. 

yvela Tanamedrove wriuli maCqareblisaTvis saerTos 

warmoadgens is, rom maT aqvT inJeqtori – wrfivi 

maCqareblis saxiT, romlis ZiriTadi daniSnuleba 

nawilakebis miwodebaa wriuli eleqtromagnitis kameraSi, 
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sadac isini iZenen saproeqto energias da eqsperimentuli 

darbazi – nawilakebis nakadis transportirebis arxebiT. 

mowyobilobas, romelic droSi cvalebad magnitur vels 

da mudmivi sixSiris aCqarebadi Zabvis mqone eleqtronebs 

aCqarebs, ewodeba sinqrotroni, xolo mowyobilobas 

(protonis maCqarebeli), romelsac erTdroulad ecvleba 

magnituri velis sidide da aCqarebadi Zabvis sixSire, 

ewodeba protonuli sinqrotroni anu sinqrofazotroni.  

sinqrotronis eleqtomagnitis TiToeuli seqcia (bloki) 

Sedgeba calkeuli paketebisagan. isini montaJdebian da 

fiqsirdebian saerTo filaze, romelic saZirkvels eyrdnoba 

da saSualebas iZleva Seicvalos blokebis mdebareoba, 

rogorc vertikalur, ise horizontalur sibrtyeSi. 

blokebis polusebs Soris montaJdeba toris magvari 

vakuumiani kamera, romelSic nawilakebis moZraoba xdeba. 

aseTi blokebi maCqareblebSi mravalia.  

aCqarebuli nawilakebis energia pirdapir proporciulia 

orbitis radiusisa, amitom damuxtuli nawilakebis energiis 

zrda ZiriTadad, maCqareblis radiusis gazrdis xarjze 

xdeba. 

gaangariSebul orbitebze damuxtuli nawilakebis 

Sesakaveblad Tanamedrove maCqareblebSi iyeneben susti 

(rbili) da Zlieri (xisti) dafokusebis princips. 

susti dafokusebis maCqareblebSi nawilakebis energiis 

gazrdiT swrafad mcirdeba mafokusebeli Zalebi da izrdeba 

betatronuli rxevis amplitudebi radiusis  

proporciulad, ris gamoc, aCqarebis procesSi nawilakebis 

kargvas rom ar qondes adgili, aucilebelia gaizardos 

maCqareblis vakuumuri kameris zomebi. amasTan, 

eleqtromagnitis masa izrdeba radiusis kubis 

proporciulad. saboloo jamSi, msgavsi tipis zrdadi 
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energiebis maCqareblebis ageba miuRebeli xdeba, rogorc 

ekonomiurad, ise praqtikulad. 

Zlieri dafokusebis maCqareblebSi Tavisufali da 

iZulebiTi rxevebis amplitudaTa jami energiebis farTo 

sazRvrebSi praqtikulad ar icvleba. magnitis TiToeuli 

bloki Zlierad afokusebs nawilakebs mxolod erT 

sibrtyeSi. amasTan, Tu erTi bloki nawilakebs afokusebs 

horizontalur sibrtyeSi, Semdegi bloki – vertikalur 

sibrtyeSi. aseT maCqareblebSi nawilakebis nakadis ganivi 

zoma aCqarebis boloSi mxolod ramdenime milimetrs 

Seadgens. xisti dafokusebis principis realizacia 

saSualebas iZleva mkveTrad Semcirdes magnitis masa. ase, 

magaliTad, xisti dafokusebis serpuxovis (ruseTi) 

maCqarebels 70 gigaeleqtronvoltis (gev) energiiT, aqvs 

20000 t masis magniti, maSin, roca susti dafokusebis 

dubnis (ruseTi) maCqarebels 10 gev energiiT, aqvs 36000 t 

masis magniti. Tumca magnitis masis SemcirebiT mcirdeba 

vakuumuri kameris zomebi, rac blokebis awyobis 

sizustisadmi da saZirkvlis mdgradobisadmi gazrdil 

moTxovnebs iwvevs. 

magnitebis gadaadgilebas SeuZlia gamoiwvios 

nawilakebis nakadis gadaxra wonasworobis traeqtoriidan da 

zogjer misi dakargvac. 

nakadis dakargvis Semdeg ki Zalze Znelia movlenis 

mizezis dadgena da pirvandeli mdgomareobis aRdgena. didi 

zomis kameris dros (susti dafokusebisas) msgavsi 

saSiSroeba ar aris. 

maCqarebeli Sedgeba inJeqtorisgan, wriuli 

eleqtromagnitisa da nawilakebis gamomyvani nakadisgan. 

teqnologiuri mowyobilobis saZirkveli ar aris 

dakavSirebuli nagebobis saZirkvelTan da ganlagebulia 
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kldovan qanebSi. saZirkvlis safuZvelze ganlagebulia 

foladis koWebi, romelsac eyrdnoba inJeqtoris 

teqnologiuri mowyobiloba. inJeqtori mirTulia wriul 

darbazTan, romelSic eleqtromagnitia ganTavsebuli. 

wriuli orbitis sigrZe sxvadasxvaa da izomeba km-obiT, 

magaliTad, serpuxovis maCqareblis orbitis sigrZea 

m. darbazis zomebia: sigrZe m, sigane m, 

simaRle m. 

ganvixiloT maCqareblis mowyobilobaTa montaJis 

sizustisadmi moTxovnebi.  

protonul wrfiv maCqarebelSi damuxtuli nawilakebi 

aCqardebian da fokusirdebian specialur mowyobilobebSi, 

romelTac dreifis milakebs uwodeben. isini ganlagebulia 

vakuumur rezonatorebSi. milakebic da rezonatorebic 

germetuladaa daxuruli forvakuumuri garsacmiT. dreifis 

milakebi sayrdeni StangebiT magrdeba metalis koWebze, 

romlebic rkinabetonis saZirkvelzea dayenebuli. garsacmi 

da rezonatorebi eyrdnobian imave saZirkvels. yvela 

elements aqvs maiustirebeli mowyobiloba maT saproeqto 

mdgomareobaSi dasayeneblad, Semdegi dasaSvebi gadaxrebiT 

gegmasa da simaRleSi – forvakuumuri garsacmisa – mm; 

vakuumuri rezonatorisa – mm da dreifis milakebisa – 

mm.  

eleqtronul wrfiv maCqarebelSi damuxtuli nawilakebi 

aCqardebian specialur seqciebSi, romlebic metalis 

CarCoebzea dayenebuli. CarCoebi damagrebulia specialur 

qvesadgamebze an kroSteinebze.  

qvesadgamebi magrdeba betonis armirebul filaze 

saproeqto mdebareobidan dasaSvebi ganivi da sasimaRlo 

gadaxrebiT – mm. aseTi maCqareblis tips 
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ganekuTvneba xarkovis (ukraina) m sigrZis maCqarebeli 

gev energiaze. 

ZiriTadi teqnologiuri mowyobilobis gadaxra 

saproeqto mdebareobidan warmoadgens im SeSfoTebebis 

mizezs, romelic amaxinjebs moZravi nawilakis traqetorias 

an mivyevarT betatronuli rxevebis amplitudis rezonansul 

gaqanebamde. 

maCqareblis normaluri muSaobisaTvis moiTxoveba 

dadgenili parametrebis gadaxraTa SezRudva iseT 

sidideebamde, romelTa dros damuxtuli nawilakebis 

moZraoba warmoebs sivrcis dasaSvebi ares SigniT aCqarebis 

mTeli ciklis ganmavlobaSi. 

qvemoT, cxrilSi mocemulia teqnologiuri 

mowyobilobis saproeqto mdebareobaSi dayenebis 

sizustisadmi moTxovnebi msoflioSi cnobil yvelaze didi 

wriuli maCqareblebisaTvis.  

cxrili 11.1.1-dan Cans, rom dasaSvebi gadaxrebi Seadgenen 

mm-s da mxolod azimutis mixedviT gadaxra (grZivi 

Zvra) daiSveba mm.  

cxrili 11.1.1. 

maCqarebeli 

urTierTmdebareobisadmi 

moTxovnebi, mm maCqareblis 

radiusi, m radiusis 

gaswvriv 
simaRleSi 

azimutis 

mixedviT 

serpuxovis (ruseTi) 0,20 0,20 3,0 236 

brukxeivenis 

nacionaluri 

laboratoria (aSS) 

0,10 0,10 - 128 

evropis kvlebiTi 

centri  28gev 

(Sveicaria) 

0,15 0,20 2,0 100 



294 
 

 

radganac ufro didi zomis maCqareblebisaTvis 

gadaxrebis absoluturi sidideebi darCeba momavalSi igive, 

amitom mniSvnelovnad gaizrdeba moTxovnebi geodeziuri 

samuSaoebis fardobiTi sizustisadmi. 

radioantenuri sistemebi. kosmosuri obieqtebidan 

radiogamosxivebis misaReb da maregistrirebel mowyobilobas 

- radioteleskopi ewodeba. misi daxmarebiT ikvleven 

radiogamosxivebis intensiurobas, speqtrs, simkvrives, 

polarizacias da gansazRvraven ciuri sferodan 

radiogamosxivebis wyaros koordinatebs. radioteleskopi 

Sedgeba mimarTuli antenisa da radiometrisgan (ikvlevs 

astronomiuli obieqtebis radiodiapazonis gamosxivebas). Tu 

radioteleskops erTian sistemad momuSave ori an meti 

antena aqvs, ewodeba radiointerferometri.  

radioteleskops unda axasiaTebdes maRali mgrZnobiaroba 

da garCevis unari. mgrZnobiaroba izrdeba antenis zedapiris 

gadidebiT da mcirexmauriani mimRebis gamoyenebiT. garCevis 

unaris zrda dakavSirebulia antenis zomis gazrdasTan. 

maqsimaluri efeqti radiointerferometris gamoyenebiT 

miiRweva. 

pirveli refleqtoriani radioteleskopi m 

diametriT aago g. reberma 1937w. (aSS) XX sauk. 40-iani 

wlebidan iwyeba misi swrafi ganviTareba. giganturi 

 uZravi sferuli antena agebulia puerto-

rikoSi Camqrali vulkanis kraterSi. 

protonuli 

sinqrotroni 400gev 

(Sveicaria) 

0,10 0,10 3,0 1100 

hamburgis (germania) 0,10 0,10 - 50 

erevnis (somxeTi) 0,20 0,20 0,5 34 
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amJamad radioteleskopebs ageben antenis didi farTobiT, 

rac uzrunvelyofs susti radiogamosxivebis miRebisaTvis 

saWiro maRal mgrZnobiarobas. es ki saSualebas iZleva 

zustad ganisazRvros gamosxivebis wyaros koordinatebi, 

misi zomebi da sikaSkaSis ganawileba. rac metia 

radioteleskopis diapazoni, miT meti amocanis gadawyvetaa 

SesaZlebeli misi daxmarebiT. 

yvelaze xelsayreli radioastronomiuli da 

radiolokaciuri dakvirvebebisaTvis – mokle decimetruli 

da santimetruli talRebis diapazonia, roca maRali 

mgrZnobiarobis mimRebebi, galaqtikebis radiogamosxivebis 

fonis dabali done da troposferoSi mcire  STanTqma 

gansakuTrebiT xelsayrel pirobebs qmnian susti gamosxivebis 

wyaroebze dakvirvebebisaTvis. miTiTebul moTxovnebs 

refleqtoris tipis radioteleskopebi akmayofileben. 

refleqtoris farTobis gazrda izRudeba antenis 

zedapiris montaJis maqsimaluri SesaZlebeli sizustiT. 

refleqtoris zedapiris formis gadaxra gaangariSebuli 

saproeqto formisgan iwvevs talRebis gafantvas da kargvas, 

ris gamoc mcirdeba refleqtoris farTobis gamoyenebis 

koeficienti da farTovdeba misi raime obieqtisadmi 

mimarTulobis diagrama. refleqtoris farTobis 

efeqturobis danakargebi proporciulia misi zedapiris 

montaJis  SemTxveviTi Secdomis sididis da miRebul  

talRis sigrZis fardobis kvadratisa, e.i. . 

simetriuli paraboluri refleqtoris amreklavi 

zedapiris fardobiTi sizuste, e.i.  fardoba  diametrTan 

anu  am tipis radioteleskopebisaTvis uaxlovdeba 

 sidides. es sizuste izRudeba ara marto 

konstruqciis damzadebisa da montaJis SecdomebiT, aramed 

masis, qaris datvirTvis, araTanabari gaTbobis da sxva 
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faqtorebisgan gamowveuli deformaciebiTac. brunvis 

paraboloidis formis udidesi refleqtoriani 

radioteleskopis diametri m (aSS). misi farTobi 

m2 tolia da axlos aris am tipis radioteleskopebis 

zRvrul sididesTan. 

Semdgomi arsebiTi progresi radioteleskopebis 

farTobis da maTi garCevis unaris efeqturi gazrdis 

mimarTulebiT dakavSirebulia e.w. cvladi profilis 

antenebis gamoyenebasTan, romlis pirveli avtorebi arian 

rusi mecnierebi – s. xaikini da n. kaidanovi. am saxis 

antenebSi amrekli zedapiri iqmneba calkeuli, erTmaneTTan 

meqanikurad dakavSirebuli, magram erTian sistemad momuSave, 

elementebisgan. am SemTxvevaSi amrekli zedapiris gazrdiT 

calkeuli elementebis xarjze, izrdeba ara calkeuli 

elementis fardobiTi sizustisadmi moTxovnebi, aramed 

mxolod maTi urTierTmdebareobis sizustisadmi. es amocana 

ki ixsneba geodeziuri meTodebiT. 

am principzea agebuli pulkovos observatoriis 

radioteleskopi, romlis amrekli zedapiri Sedgeba 90 

erTnairi zomis m  Tujis Camosxmuli CarCosgan, 

romlebzec xraxnebiT damagrebulia Txeli aluminis 

furclebi. TiToeuli elementi dayenebulia specialur 

meqanizmze, romelic uzrunvelyofs mis winsvliT 

gadaadgilebas da ori RerZis garSemo brunvas. 

cvladprofiliani antenis principma Semdgomi ganviTareba 

saqarTveloSic hpova. saqarTvelos teqnikur universitetSi 

cvladi profilis mqone antenis Seqmnaze momuSave mecnierTa 

jgufma j. meZmariaSvilis xelmZRvanelobiT aago da 

kosmosSi gauSva, pirvelad saqarTvelos istoriaSi, aseTi 

tipis antena, risTvisac teqnikuri universitetis mecnierTa 

koleqtivs da maT Soris antenis funqcionirebis geodeziuri 
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uzrunvelyofis jgufis xelmZRvanels m. TevzaZes 

(winamdebare saxelmZRvanelos erTerT avtors) mieniWaT 

saxelmwifo premiis laureatoba. 

refleqtoris tipis radioteleskopis wriuli amreklis 

TiToeuli elementis gadaxram gaangariSebulisgan ar unda 

gadaaWarbos mm.  

radioteleskopis amrekli zedapiris iustirebisaTvis 

iyeneben simian-optikur da optikur meTodebs da maRali 

sizustis nivelobas gazomvis sizustiT mm. 

brunvis RerZebis mimarTulebas amowmeben 

avtokolimaciuri meTodiT.  

 

 

\ 

 

 

11.2. samTo qanebis mikroZvrebze dakvirveba 

preciziul nagebobaTa mSeneblobis  

adgilis SerCevisas 

 

mikroZvrebis ZiriTadi saxeebi. preciziul nagebobaTa 

eqspluatacia saproeqto reJimSi SesaZlebelia mxolod 

ZiriTadi mzidi samSeneblo konstruqciebis da 

teqnologiuri mowyobilobebis geometriuli parametrebis 

uzrunvelyofis sistemis mkacri dacviT. amitom preciziuli 

nagebobisaTvis saZirkvlis adgilis SerCevisas gansakuTrebul 

yuradRebas aqceven misi SesaZlo deformaciis gamovlenas 

samSeneblo moednis instrumentaluri gamokvlevis gziT. 

samTo qanebis mikroZvrebis sidideebisa da 

kanonzomierebaTa codna saSualebas gvaZlevs arsebiTad 

davazustod sainJinro-geologiuri daskvna preciziuli 
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nagebobis mSeneblobisaTvis mocemuli adgilis gamosadegobis 

Sesaxeb, sworad SevarCioT saZirkvlis konstruqcia da 

ganvsazRvroT misi ganlagebis siRrme.  

mdgrad samTo qanebze agebuli nagebobis deformacia, 

rogorc wesi, mcirea da ar arRvevs samSeneblo 

konstruqciis mTlianobas, magram SeiZleba gaxdes 

teqnologiuri mowyobilobis normaluri muSaobis darRvevis 

mizezi. amitom dedamiwis zedapiris calkeuli wertilebis 

gegmur-sasimaRlo mikroZvrebisa da samSeneblo moednebis 

hidrogeologiuri pirobebis Seswavla aucilebelia 

Catardes, rogorc nagebobis aSenebamde, ise misi 

mSeneblobisa da eqspluataciis periodSic. 

dedamiwis zedapiris Zvrebi damokidebulia rogorc 

uSualod zedapiris qveda SreSi, ise ufro Rrmad 

ganlagebul qanebSi mimdinare sxvadasxva procesebze. am 

procesebis xelSemwyobi energiis warmomavlobis mixedviT, 

maT hyofen endogenur (Sinagan) da egzogenur (garegan) 

procesebad. preciziuli nagebobisaTvis ufro kritikulad 

iTvleba Zvrebi, warmoSobili egzogenuri procesebiT. es 

Zvrebi SeiZleba daiyos or did jgufad: 

1) dedamiwis zedapiris moZraoba, gamowveuli bunebrivi 

faqtorebiT; 

2) dedamiwis zedapiris moZraoba, gamowveuli 

teqnogenuri faqtorebiT, anu adamianis sainJinro 

moRvawebasTan dakavSirebuli faqtorebiT. 

bunebrivi faqtorebia: 

- hidroTermuli mikromoZraobebi, gamowveuli qanebis 

fizikuri mdgomareobiT, miwisqveSa wylebis moZraobiT 

da samTo qanebis temperaturisa da tenianobis 

cvlilebebiT; 
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- atmosferuli wnevis meryeobasTan da Soreul 

miwisZvrebTan dakavSirebuli dedamiwis zedapiris 

mikrodaxrebi da mikroseismuri rxevebi; 

- mTvare-mzismieri moqcevebiT ganpirobebuli dedamiwis 

zedapiris rxevebi; 

- okeaneebisa da zRvebis moqcevasTan dakavSirebuli 

mikromoZraobebi da sxva. 

teqnologiuri faqtorebia: 

- dedamiwis zedapiris dawevebi, dakavSirebuli 

miwisqveSa gamonamuSevrebis gayvanasTan; 

- dedamiwis zedapiris dawevebi, dakavSirebuli 

sasargeblo wiaRiseulis amoRebasTan; 

- samTo qanebis Zvrebi, gamowveuli afeTqebis ZaliT, 

manqanebis muSaobiT, matareblebis moZraobiT da sxva; 

- samTo qanebis Zvrebi, dakavSirebuli samSeneblo 

qvabulis amoRebis gamo bunebrivi wnevis 

cvalebadobasTan; 

- dedamiwis zedapiris Zvrebi, dakavSirebuli samTo 

qanebis hidroTermuli reJimis xelovnur 

cvalebadobasTan da a.S. 

samTo qanebis mikroZvrebis Seswavla eyrdnoba 

umTavresad gamosakvlevi wertilebis mdebareobaTa 

cvlilebis periodul registracias. Sedegebis simciris gamo 

(ramdenime mm) mikroZvrebis raodenobrivi maxasiaTeblebis 

uSualo gansazRvra SesaZlebelia mxolod gazomvis 

specialuri instrumentuli meTodebis gamoyenebiT. 

deformaciebi, nagebobis saZirkvelze zemoqmedebis 

mixedviT, SeiZleba davyoT or saxed. deformaciebis pirveli 

saxe iwvevs mTeli saZirkvlis erTian gadaadgilebas, xolo 

meore saxe – saZirkvlis lokalur Zvras. pirvels ewodeba 

saerTo deformacia, romlis drosac wertilebi urTierT ar 
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gadaadgildebian. meores ki kerZo deformacia. sruli 

deformacia Sedgeba saerTo da kerZo deformaciebisgan. 

saerTosgan kerZos gamoyofas arsebiTi mniSvneloba aqvs 

saZirkvlis xarisxis Sesaxeb daskvnisTvis, radganac saerTo 

deformaciis didi sididis drosac ki mas SeiZleba ar 

qondes gadamwyveti mniSvneloba. preciziuli nagebobisaTvis 

kritikulad iTvleba kerZo (lokaluri) deformaciebi. 

aqedan gamomdinare, aucilebeli xdeba qanebis 

mikroZvrebis Seswavlis iseTi organizeba, rom SesaZlebeli 

iyos kritikuli deformaciebis gamovlena nagebobis 

geometriis mixedviT. ase, magaliTad, wrfivi nagebobisaTvis 

(wrfivi maCqarebeli, inJeqtori, interferometri da a.S.) 

calkeuli wertilebis Zvrebis mixedviT unda ganisazRvros 

kerZo da saerTo deformaciebi. wriuli nagebobisaTvis 

(wriuli maCqarebeli, radioteleskopi da sxv.) vertikaluri 

Zvrebis analiziT unda moinaxos pirobiTi sibrtye, xolo 

horizontaluri ZvrebiT – pirobiTi wrexazebi. pirvel 

SemTxvevaSi (wrfivi nagebobebi) deformaciuli 

maxasiaTeblebis gamoTvlisa da sizustis Sesafaseblad 

iyeneben gamformebel wrfes, xolo meore SemTxvevaSi 

(wriuli nagebobebi) – gamformebel sibrtyes. 

dakvirvebebis mowyoba. samTo qanebis mikroZvrebis 

gazomva daiyvaneba wertilebis urTierTmdebareobis droSi 

cvlilebebze dakvirvebebamde. sayrdeni niSnebis Rrmad 

ganlagebiT, temperaturisa da tenianobis meryeobis sazRvris 

qvemoT, SeiZleba miviRoT hidroTermuli moZraobebi sufTa 

saxiT. dedamiwis zedapiris wertilis moZraoba, saerTo 

SemTxvevaSi, sivrculia, samganzomilebiani. aseTi moZraobis 

uSualod Seswavlis sirTule gvaiZulebs davSaloT igi 

Semadgenel nawilebad, romelic uSualod gazomvis procesSi 

xdeba. rodesac gvecodineba, Zvris veqtoris Semadgeneli 
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nawilebi koordinatTa RerZebis gaswvriv, SevZlebT misi 

sruli sididis aRdgenas. samTo qanebis mikroZvrebze 

dakvirvebebs hyofen wertilovan (dakvirveba tardeba erT 

punqtze), gaswvriv-xazovan (dakvirvebebi tardeba erT xazze 

ganlagebul punqtebze) da farTobiT (dakvirvebebi tardeba 

moedanze ganlagebul wertilebze) dakvirvebebad. 

vertikalur dawevebze dakvirvebebis meTodia niveloba, 

xolo horizontalur Zvrebze – xazovani, kuTxuri da 

gasworiTi gazomvebi. xSirad dakvirvebebis geodeziur 

meTodebs Seavseben geofizikuri gazomvebiT. 

miwisqveSa wylebis donesa da samTo qanebis Termul 

reJimze dakvirvebebi unda tardebodes rogorc daproeqtebis 

periodSi, ise mSeneblobisa da eqspluataciis sawyis 

periodSi (1-2 weli). mSeneblobis wina periodSi es 

dakvirvebebi unda Catardes ara uiSviaTes erTxel kviraSi. 

mSeneblobis periodSi dakvirvebebis Catareba rekomendebulia 

TveSi erTxel, xolo eqspuataciis periodSi - orjer TveSi. 

yvela periodisaTvis dakvirvebebis sixSire unda 

gaizardos Semodgomaze, roca intensiuri atmosferuli 

naleqebia da gazafxulze, romelic xasiaTdeba miwisqveSa 

wylebis donis momatebiT wyaldidobebis, Tovlis dnobis da 

wvimebis Sedegad. dakvirvebebis sixSire damokidebulia 

mocemuli raionis da wlis klimatur pirobebze. 

samTo qanebis mikroZvrebze dakvirvebebisaTvis qselis 

Seqmna. mikroZvrebze dakvirvebebisas erTerTi mniSvnelovani 

sakiTxi punqtebis (niSnebis) swori ganlagebaa. masze da 

niSnebis raodenobaze didad aris damokidebuli mikroZvrebis 

gamovlenis xarisxi, sisrule da mkafiooba. 

dedamiwis zedapiris deformaciebi misi fizikuri 

Tvisebaa, romelic icvleba rogorc droSi, ise sivrceSi. 

amitom dasakvirvebeli qseli unda iyos xSiri, rom 
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gamoavlinos es cvlilebebi da mogvces saSualeba 

ganvsazRvroT maTi gamomwvevi ZiriTadi mizezebi. 

erTgvarovan ubnebze, sadac Tanabari da SedarebiT mcire 

deformaciebia mosalodneli, umjobesia Seiqmnas qseli, 

romelic calkeuli, erTmaneTTan dakavSirebuli 

poligonebisgan Sedgeba. amasTan es poligonebi 

mizanSewonilia Seiqmnas wesieri eqvskuTxedebis saxiT. aseTi 

qseli ekonomiuria da mcire zomebis gamo saSualebas iZleva 

maRali sizustis ganazomebi miviRoT. 

araerTgvarovan ubnebze, sadac qanebis deformaciuli 

Tvisebebi sxvadasxvaa, dasakvirvebeli qselis ukeTes 

variants warmoadgens qseli, romelic Sedgeba nagebobis 

teqnologiur RerZebTan rac SeiZleba axlos ganlagebuli, 

TanabraddaSorebuli niSnebisagan. 

did teritoriaze rTuli sainJinro-teqnologiuri 

mdgomareobisas, dasakvirvebeli qseli unda Sedges, rogorc 

calkeuli poligonebis, ise nagebobis RerZze ganlagebuli 

dasakvirvebeli punqtebisgan. 

nagebobis eqspluataciis dros qanebis mikroZvrebze 

dasakvirvebel qselad SeiZleba gamodges teqnologiuri 

mowyobilobis montaJisaTvis agebuli sayrdeni geodeziuri 

qseli, agreTve saZirkvlisa da ZiriTadi mzidi 

konstruqciebis deformaciebze dasakvirvebeli qseli. 

niSnebi mikroZvrebze dakvirvebebisaTvis. samTo qanebis 

mikroZvrebze dakvirvebebisaTvis iyeneben siRrmiTi 

geodeziuri niSnebis sxvadasxva saxeebs: gegmur, sasimaRlo 

da gegmur-sasimaRlo niSnebs. 

gegmur niSnebad iyeneben Sebrunebul Sveulebs da 

konsolur konstruqciebs, sasimaRlod -– simebian da 

bimetalur reperebs. xSirad niSnebi SeTavsebulia -– gegmur-
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sasimaRlo konsoluri tipisa da invaris Reroiani ximinjis 

saxiT. 

samTo qanebis sxvadasxva simaRleze ganlagebuli Sreebis 

urTierT gegmur-sasimaRlo gadaadgilebebis gansazRvris 

mizniT iyeneben e.w. jgufur repers. igi Sedgeba ramdenime 

gegmur-sasimaRlo bimetaluri niSnisgan, romelTagan erTi – 

ZiriTadi, Camagrdeba yvelaze stabilur qanSi, danarCenebi -– 

damxmareebi, ufro zeviT ganlagebul gamosakvlev SreebSi. 

ZiriTadi niSani specialuri gamzomi mowyobilobebiT 

ukavSirdeba damxmareebs, rac saSualebas gvaZlevs 

ganvsazRvroT maTi gadaadgildeba ZiriTadi niSnis mimarT. 

specialur gamzomad gamoyenebulia saaTis tipis 

indikatorebi.  

am tipis mowyobilobis gamocdam aCvena, rom damxmare 

niSnis ZiriTadis mimarT gadaadgilebis gazomvis skS tolia 

mm. 

samTo qanebis sxvadasxva Sreebis urTierT sasimaRlo 

gadaadgilebaTa gansazRvrisaTvis SeiZleba mravalsimiani 

reperis gamoyeneba. igi jgufuri reperisgan gansxvavebiT 

ganlagebulia erT WaburRilSi, rac amartivebs dakvirvebis 

process da zrdis gazomvebis sizustes. igi Sedgeba 

ramdenime invaris an superinvaris simisgan, romlebic damcav 

milebSia moTavsebuli. simebi WaburRilSi damagrebulia 

RuzebiT, romlebic sxvadasxva siRrmezea ganlagebuli. simebi 

daWimulia specialuri mowyobilobiT, romelzec tvirTia 

Camokidebuli. simebis zeda nawilSi, erTnair simaRleze 

magrdeba skalebi, romlebzec mikroskopiT aiReba anaTvlebi. 

es anaTvlebi saSualebas gvaZlevs ganvsazRvroT ZiriTadis 

mimarT Sualedi Ruzebis vertikaluri Zvrebi. 

calkeuli Sreebis vertikaluri gadaadgileba 

mravalsimian reperSi ganisazRvreba an yvelaze Rrma Sris 
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mimarT, an gamosavlad miRebuli siRrmiTi reperebis mimarT. 

praqtikam aCvena, rom aseTi reperis gamoyenebiT SeiZleba 

qanTa Sreebis urTierTZvrebis gazomva mm skS-iT. 

qanebis mikromoZraobebze dakvirvebis meTodebi. niSnebis 

dayenebis Semdeg iwyeben gazomvebis regularuli ciklebis 

Catarebas. ciklebis sixSires adgenen gazomvebis moTxovnili 

sizustisa da qanebis moZraobis siCqaris mixedviT. 

dakvirvebebi unda Catardes SemWidrovebul droSi, ise, rom 

dakvirvebis Sedegebis damuSavebisas SegveZlos maTi 

erTdroul dakvirvebebad CaTvla. 

vertikalur mikrogadaadgilebebze dakvirvebisaTvis 

iyeneben geometriuli, hidrostatikuri da mikronivelobis 

meTodebs. 

nivelobas asruleben xelsayrel garemo pirobebSi da 

yvela ciklSi gazomvebis erTidaigive sqemis da programis 

zusti dacviT, erTidaigive instrumentiT.  

horizontaluri mikroZvrebis gazomvis ZiriTadi 

meTodebia xazovani da gasworiTi gazomvebi. 

dakvirvebis Sedegebis damuSaveba gulisxmobs Semdeg 

etapebs: 

- dakvirvebis Sedegebis dayvana gansazRvrul TariRze; 

- ganazomTa Sedegebis gawonasworeba da sizustis 

Sefaseba; 

- ZiriTadi deformaciuli maCveneblebis gamoTvla; 

- deformaciuli maCveneblebis statistikuri 

gamokvleva; 

- korelaciuri kavSiris damyareba deformaciul 

maCveneblebsa da maT SesaZlo mizezebs Soris; 

- daskvnebi dakvirvebis masalebis damuSavebis Sedegebis 

mixedviT. 
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samTo qanebis mikromoZraobebze dakvirvebisas sasimaRlo 

da gegmuri qselebis gawonasworebis Taviseburebas Seadgens 

qselebis geometriuli formis mudmivoba dakvirvebebis 

mTeli periodis ganmavlobaSi. es saSualebas iZleva 

gamoyvanil iqnas gazomil elementebSi Sesworebebis 

gamosaTvleli muSa formulebi pirobiTi gantolebebis 

Tavisufali wevrebis mixedviT, rac mniSvnelovnad amartivebs 

gamoTvliT samuSaoebs. 

 

 

 

 

 

 

 

 

11.3. preciziul nagebobaTa geodeziuri 

safuZveli 

 

sayrdeni geodeziuri qselebis agebis ZiriTadi 

principebi. preciziul nagebobaTa geodeziuri 

momsaxurebisTvis saWiro, rogorc gegmuri, ise sasimaRlo 

qselebis agebis ZiriTadi principi mdgomareobs 

konstruqciebisa da mowyobilobaTa calkeuli elementebisa 

da blokebis saproeqto mdebareobaSi dayenebis mocemuli 

sizustis uzrunvelyofaSi, dasamontaJebeli erTiani 

mowyobilobis muSaobis reJimis gaTvaliswinebiT. 

preciziuli nagebobebis RerZebis gamotanasTan da 

adgilze dakvalvebTan dakavSirebuli sainJinro-geodeziuri 

samuSaoebi sruldeba, ZiriTadad, igive meTodebiT da 
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saSualebebiT, rac sxva nagebobebisa. samuSaoebi moicavs 

Semdeg etapebs: 

- geodeziuri samuSaoebis warmoebis proeqtis Sedgena; 
- sayrdeni geodeziuri qselis Seqmna; 

- damkvalavi qselis Seqmna; 

- RerZebis da wertilebis gamotanasTan dakavSirebuli 

dakvalviTi samuSaoebi; 

- sakontrolo geodeziuri gazomvebi; 

- samSeneblo-samontaJo samuSaoebis SesrulebiTi 

agegmva; 

- Senoba-nagebobaTa da maTi saZirkvlebis deformaciebze 

dakvirvebebi. 

unikalur preciziul nagebobaTa mSeneblobisa da 

montaJisTvis saWiro sayrdeni geodeziuri qselis agebis 

damaxasiaTebeli Tavisebureba mdgomareobs masSi, rom 

sayrdeni qselis punqtis mdebareobis gansazRvris cdomileba 

qselis yvelaze sust adgilze, yovelTvis ar warmoadgens 

xazovani da kuTxuri gazomvebis sizusteebis 

gasaangariSeblad gadamwyvet faqtors. 

wriul maCqareblebSi magnitebis radialuri 

mimarTulebiT dayenebis sizuste gadamwyveti faqtoria, 

romelic uzrunvelyofs muSaobis normalur reJims, maSin 

roca blokebis saproeqto mdebareobidan gadaxras radiusis 

marTobi mimarTulebidan naklebi mniSvneloba aqvs. 

wrfivi maCqareblebis normalur muSaobaze, ZiriTadad 

gavlenas axdens magnitis ganivi Zvra, maSin roca grZiv Zvras 

naklebi mniSvneloba aqvs. 

aRniSnuli garemoebani mxedvelobaSi unda iqnas 

miRebuli sayrdeni geodeziuri qselebis daproeqtebisas. 

yovelive es geodeziuri sayrdeni qselebis proeqtebis 

Sefasebisa da gazomvebis moTxovnili sizusteebis 
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gaangariSebisadmi gansakuTrebuli principebisa da midgomebis 

gamoyenebis aucileblobas iwvevs. 

nagebobis gegmur-sasimaRlo geodeziuri safuZveli, 

rogorc wesi, or mizans emsaxureba: nagebobis samSeneblo da 

teqnologiuri elementebis saproeqto mdgomareobaSi 

dayenebas da damTavrebuli nagebobis eqspluataciis dros 

deformaciebze dakvirvebebs. 

sayrdeni geodeziuri qselis geometriul formasa da 

misi punqtebis Camagrebis xerxzea damokidebuli gazomviTi 

samuSaoebis moculoba da ganmeorebiTi gazomvebis 

perioduloba. punqtebis ganlageba Sepirobebulia nagebobis 

samSeneblo da teqnologiuri elementebis gaerTmTlianebiT. 

sayrdeni geodeziuri qselis daproeqtebisas unda 

gaTvaliswinebuli iqnas, rom: punqtebis niSnebis 

konstruqciam, koordinatebis gansazRvris sizustem da 

gazomvebis operatiulobam uzrunvelyos mocemul nagebobaze 

geodeziuri amocanebis mTeli kompleqsis gadawyveta; 

sayrdeni qselis punqtebi inarCunebdnen koordinatebis 

mniSvnelobebs xangrZlivi drois ganmavlobaSi; sayrdeni 

punqtebis ganlagebis adgilebi xelsayreli iyos geodeziuri 

gazomvebisaTvis da rac SeiZleba axlos nagebobasTan; qselis 

ageba iyos ekonomiuri; qselis sqema SeirCes ise, rom 

ganazomTa maTematikur damuSavebaze minimaluri dro 

daixarjos. 

zemoT CamoTvlil moTxovnaTa Sesruleba damokidebulia 

qselis formis, gazomvebis meTodikis, niSnebis 

konstruqciis, maTi Camagrebis pirobebis, saZirkvlis 

konstruqciis, nagebobis gabaritebis da mowyobilobaTa 

ganlagebis SerCevaze. 

mniSvnelovania agreTve kuTxuri da xazovani gazomvebis 

sizusteebis Tanafardobis uzrunvelyofa. temperaturisa da 
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gevrdiTi refraqciis faqtorebis gamo, unda uari vTqvaT 

kuTxeebis gazomvaze optikuri kuTxmzomi instrumentebiT da 

gamoviyenoT trilateraciis qselebi, Tumca maTac gaaCniaT 

uaryofiTi mxareebi: 

- susti informacia Sesrulebuli samuSaos xarisxze. 

ase, magaliTad, samkuTxedSi gazomili sami gverdi 

ukontroloa, maSin roca igive samkuTxedSi gazomili 

sami kuTxe iZleva figuris pirobas. geodeziur 

oTxkuTxedSi, triangulaciis meTodis gamoyenebisas 

warmoiSoba oTxi pirobiTi gantoleba, maSin roca 

trilateraciis gamoyenebisas mxolod erTi piroba da 

a.S. 

- mSeneblobis raionis mikroklimats, gverdebis 

SuqmanZilmzomiT gazomvisas, SeuZlia gamoiwvios 

mniSvnelovani Secdomebi; 

- gazomili gverdebiT gamoTvlili kuTxeebi 

samkuTxedSi aratolzustia, rasac SeuZlia 

daamaxinjos dakvalviTi samuSaoebi. 

zemonaTqvamis safuZvelze, zog SemTxvevaSi umjobesia 

xazovan-kuTxuri meTodis gamoyeneba sayrdeni geodeziuri 

qselebis agebisas, xolo sizustis Sefasebisas – 

maTematikuri modelirebis meTodis gamoyeneba. 

gegmur-sasimaRlo sayrdeni qselebis agebis ZiriTadi 

sqemebi. preciziuli nagebobebis geodeziuri uzrunvelyofis 

praqtikaSi, ZiriTadad, Semdegi tipis qselebs iyeneben: 

gaWimuli formis, radialur-wriuli da wriuli formis 

geodeziur sayrden qselebs. 

gaWimuli formis qselebi iqmneba wrfivi 

nagebobebisaTvis, magaliTad, wrfivi maCqareblebi. aseTi saxis 

yvela nagebobaSi teqnologiuri mowyobilobis ganivad 

dayenebisTvis saWiro sizuste ( mm) mniSvnelovnad 
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aRemateba grZivi mimarTulebiT dayenebis sizustes 

( mm). qselis sqemas da niSnebis konstruqcias 

irCeven gazomvebis sizustiTa da wrfivi nagebobis zomebiT. 

radialur-wriuli da wriuli formis qselebi. aseTi 

saxis geodeziur sayrden qselebs ageben wriuli formis 

nagebobebisaTvis (wriuli maCqareblebi, radioteleskopebi). 

qselis geometriuli forma SeirCeva, ZiriTadad, 

teqnologiuri mowyobilobis calkeuli elementebis 

urTierTmdebareobis sizustis moTxovnebiT, Senobis zomebiT 

da misi mdebareobiT (zedapirze Tu miwisqveS). 

damuxtuli nawilakebis maCqareblebisTvis mniSvnelovania 

teqnologiuri elementebis urTierTganlagebis dacva 

radiusis gaswvriv. radioteleskopebs da cvladi profilis 

antenebs teqnologiuri elementebis azimuturi mdebareobiT 

dayenebisadmi gansakuTrebuli moTxovnebi waeyeneba. 

radialur-wriuli da wriuli formis qselebi, 

ZiriTadad, Semdegi saxisaa: 

1) centraluri sistema, romelSic sayrdeni 

geodeziuri qselis TiToeuli punqtis mdebareoba 

centridan radialuri gazomvebiT ganisazRvreba. aseTi 

qseli ar iTxovs mis Semdgom gaxSirebas da iyeneben 

didi zomis nagebobebSi zedapirze da mcire zomis 

nagebobebSi – miwisqveS (nax.11.3.1a); 

2) centraluri radialur-wriuli sistema, sadac 

punqtebis mdebareoba ganisazRvreba or etapad: 

centridan wreze ganlagebul punqtebamde gazomvebiT 

da Semdgomi gaxSirebiT qordebiT, diagonalebiT an 

perimetrze agebuli poligonometriuli svlebiT 

(nax.11.3.1b); 
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nax. 11.3.1 

3) wriuli sistema nagebobis perimetris 

gaswvriv poligonometriuli svlebis saxiT (nax. 

11.3.2). 

 
nax. 11.3.2 

aseTi saxis qselebis analizma aCvena, rom damatebiT 

gazomili gverdis an diagonalis SetaniT ganazomebSi da 

gawonasworebiT, radialuri gverdebis gansazRvris sizuste 

ar izrdeba. 

centraluri radialur-wriuli formis qselebi iqmneba, 

SedarebiT mcire zomis wriuli maCqareblebisa da cvladi 

profilis antenis tipis radioteleskopebisaTvis, magaliTad, 

eleqtronuli maCqarebeli hamburgSi (germania), protonuli 

maCqarebeli moskovSi (ruseTi) da sxv. 

wriuli formis qselebi iqmneba didi zomis wriuli 

maCqareblebisaTvis, romlebic miwisqveSaa ganlagebuli, sadac 

radialuri gvirabebi ar gayavT didi xarjebis gamo. aseTi 

tipis qselebia agebuli brukxeivenis (aSS) nacionaluri 



311 
 

laboratoriis maCqareblisTvis da serpuxovos (ruseTi) 

sinqrofazotronisTvis. 

qselebis analizi adasturebs, rom rac ufro didia 

nageboba, miT ufro rTulia qselis forma, srulyofilia 

gazomvebis meTodika da teqnika, meti droa saWiro 

geodeziuri gazomvebisTvis da miT ufro myarad unda 

Camagrdnen geodeziuri niSnebi. amave dros niSnis 

konstruqcia unda iyos ekonomiuri, martivi dasamzadeblad 

da Casamagreblad da moxerxebuli eqspluataciis dros.  

radganac gvaqvs cal-calke gegmuri, sasimaRlo da 

gegmur-sasimaRlo qselebi, amitom maTi Sesabamisi niSnebi 

konstruqciulad gansxvavdeba erTmaneTisgan. 

damkvalavi qselebis daproeqtebisas geodeziuri 

samuSaoebis sizustes angariSoben mocemuli saxis 

preciziuli nagebobisaTvis samSeneblo daSvebebis 

gaTvaliswinebiT. damkvalavi qseli iqmneba 

mikrotriangulaciis, mikrotrilateraciis, 

poligonometriis, geodeziuri gadakveTebis, udiagonalebo 

oTxkuTxedebis da a.S. meTodebiT; sasimaRlo qseli ki – 

geometriuli nivelobis meTodebiT.  

preciziul mSeneblobaSi xSirad damkvalavi qseli 

imeorebs nagebobis formas, zogjer iyeneben samSeneblo 

bades, an mis kombinacias sxva saxis qselebTan.  

damkvalav qsels ise aproeqteben, rom misi punqtebi ar 

ganadgurdes mSeneblobis dros. qselis punqtebs ganalageben 

dasakvalav wertilebTan da RerZebTan axlos, gansakuTrebiT 

im wertilebTan axlos, romelTa dakvalva gazrdil 

sizustes moiTxovs. 

ama Tu im saxis samSeneblo samuSaos damTavrebis Semdeg 

asruleben agegmvas (SesrulebiTi), romlis Sedegebis 
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mixedviT Sedgeba teqnikuri SesrulebiTi dokumentacia, 

sadac fiqsirebuli iqneba proeqtidan yvela gadaxra. 

preciziuli nagebobebis mSeneblobisas, samSeneblo 

konstruqciebisa da teqnologiuri mowyobilobebis 

saZirkvlebis dawevebsa da Zvrebze geodeziuri dakvirvebebi 

tardeba savaldebulo wesiT. 

mowyobilobaTa montaJisaTvis saWiro geodeziuri 

qselebis proeqtebis Sedgenisas, aucilebelia 

gaTvaliswinebul iqnas montaJisa da Semdgomi eqspluataciis 

teqnikuri moTxovnebi. montaJis maRal sizustes da 

operatiulobas aRweven, roca gegmur-sasimaRlo sayrden 

qsels uTavseben damkvalav qsels. 

eqspluataciis periodSi teqnologiuri mowyobilobis 

mdebareobis kontroli mizanSewonilia Catardes optikur-

eleqtronuli meTodebis gamoyenebiT, romelic Sromatevadi 

geodeziuri samuSaoebis avtomatizaciis saSualebas iZleva. 

 

 

 

11.4. maRali sizustis sainJinro-geodeziuri 

gazomvebis meTodebi da xelsawyoebi 

  

sainJinro geodeziis amocanebi preciziuli nagebobebis 

mowyobilobaTa montaJisas imdenad sxvadasxvagvaria, rom 

yvela SemTxvevisaTvis saerTo principebis da meTodebis 

damuSaveba jerjerobiT miuRwevelia. sxvadasxva obieqtebis 

elementebis montaJisas gamoiyeneba saSualebebisa da 

meTodebis mTeli is arsenali, romelic cnobilia sainJinro 

geodeziaSi, metrologiasa da manqanaTmSeneblobaSi. 
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preciziul nagebobaTa mowyobilobebis maRali sizustiT 

dayenebisaTvis geodeziuri samuSaoebis proeqtis (meTodikis) 

damuSavebisas gadasawyveti amocanebi Semdeg etapebs moicavs: 

- mowyobilobebis saproeqto mdebareobaSi dayenebis 

amocanis gadawyvetis saerTo sqemis damuSaveba; 

- samontaJo RerZebisa da specialuri sayrdeni 

geodeziuri qselis punqtebis da mowyobilobebze 

niSnebis damagreba; 

- sayrdeni gegmuri da sasimaRlo geodeziuri qselebis 

agebis sqemebisa da meTodebis damuSaveba; 

- gazomvebis teqnikuri saSualebebis sakiTxis damuSaveba 

mowyobilobebis maRali sizustiT dayenebisTvis. 

mowyobilobaTa montaJis ama Tu im sqemis SerCeva 

damokidebulia nagebobisa da dasayenebeli mowyobilobebis 

gaerTmTlianebaze, erTian teqnologiur samSeneblo-

samontaJo kompleqsSi Semaval calkeul mowyobilobaTa 

urTierTkavSiris xasiaTsa da sizusteze. SesaZlebelia 

Semdegi sqemebis gamoyeneba: 

1. mowyobilobis montaJi xorcieldeba naturaSi 

damagrebuli gamosavali RerZidan (samontaJo RerZi, 

an sabazo xazi). am RerZis mimarT aris mocemuli 

proeqtSi calkeul mowyobilobaTa mdebareobis 

xazovani da kuTxuri zomebi gegmasa da simaRleSi. 

2. mowyobilobaTa montaJi xorcieldeba 

specialuri sayrdeni geodeziuri qselis punqtebidan, 

romelTa gverdebi asruleben gamosavali RerZebis 

rols. qselis punqtebs ganalageben iseT adgilebSi, 

rom maT uzrunvelyon mowyobilobaTa dakvalviTi 

samuSaoebi mTeli montaJis ganmavlobaSi da maT 

mdebareobaze dakvirvebebi eqpluataciis periodSi. 
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3. montaJis procesSi mowyobilobebs ayeneben 

erTimeores miyolebiT proeqtSi mocemuli 

urTierTmdebareobis mixedviT. am dros saWiro 

gazomvebs umetesad asruleben manqanaTmSeneblobis 

gazomviTi teqnikis gamoyenebiT (sakontrolo 

saxazavebi, Stangenfarglebi, Sigsazomebi, samontaJo 

Tarazoebi, kaTetometrebi da sxv.). zog SemTxvevaSi, 

montaJis konkretuli pirobebisaTvis amuSaveben 

specialur Targebs da sakontrolo-gamzom 

xelsawyoebs. 

4. mowyobilobaTa mTeli kompleqsis dayeneba 

xorcieldeba im mimdevrobiT, romelic gansazRvrulia 

zemoT ganxiluli sqemebis kombinaciebiT. magaliTad, 

mowyobilobaTa erTi nawili montaJdeba specialurad 

Seqmnili sayrdeni geodezuri qselis punqtebidan. 

danarCeni mowyobilobis mdebareobas pouloben ukve 

dayenebulis mimarT an im wertilebidan, romlebic 

dayenebuli mowyobilobis gamosaval RerZs amagreben 

(1-li sqema), an monacemebiT, romlebic mowyobilobebis 

urTierTmdebareobis damaxasiaTebelia (me-3 sqema). 

mTavari moTxovnebia sayrdeni punqtebis stabiluroba da 

gazomviTi operaciebis moTxovnil maRal sizusteTa 

uzrunvelyofa. am moTxovnebis Sesruleba SesaZlebelia 

niSnis konstruqciisa da Camagrebis pirobebis saTanado 

SerCeviT. 

sayrdeni geodeziuri qselebis agebis Taviseburebas 

preciziul sainJinro nagebobaTa geodeziuri momsaxurebisas, 

punqtebis didi sixSire warmoadgens, ris gamoc punqtebs 

Soris manZilebi mcirdeba da iSviaTad aRemateba m. am 

SemTxvevaSi, Tanabari garemo pirobebis dros, xazovani 

gazomvebis maRali sizustis miRweva ufro advilia, vidre 
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kuTxuri gazomvebisa. amis gamo gegmuri sayrdeni qselebis 

agebis yvelaze zust meTodad miCneulia 

mikrotrilateraciis meTodi. 

maRali sizustis sasimaRlo geodeziur qselad 

miRebulia nivelobis meTodi mokle sxivebiT. 

mowyobilobebis gegmaSi dayenebis ZiriTadi meTodebia: 

polaruli koordinatebis, pirdapiri kuTxuri gadakveTebis 

da gasworiTi meTodebi. am xerxebiT dakvalvisas maRali 

sizuste miiRweva specialuri maRalzusti gazomvebis 

saSualebaTa gamoyenebiT. 

maRali sizustis xazovani gazomvebi. preciziul 

sainJinro nagebobaTa mSeneblobisas xazebis (safuZvlis 

gverdebis) maRali sizustiT gazomvis, ZiriTadad, Semdegi 

meTodebia gamoyenebuli: sazomi kverTxebi; sazomi mavTuli 

da bafTa; optikur-eleqtronuli xelsawyoebi. 

sazom kverTxebs umTavresad iyeneben sayrdeni qselis 

gverdebis m sigrZis dros. sasurvelia, gasazom xazSi 

kverTxi 3-jer metad ar Tavsdebodes. kverTxebs amzadeben 

mcire xazovani gafarToebis mqone masalisgan, rogorebicaa 

invari, sitali da sxv. maTi komparireba xdeba specialur 

gamzom manqanebze an optikur-meqanikur komparatorze. 

kverTxis saSualebiT manZilis gazomvis sizuste tolia 

mm. 

ufro grZel manZilebs ( m-mde) zomaven invaris 

mavTulebiTa da bafTebiT. sasurvelia, mavTulis sigrZe 

gasazomi manZilis toli iyos. maT aqvT minis skalebi, 

danayofis mm safasuriT. anaTvlebis aRebisaTvis iyeneben 

mikroskopebs. gazomvebis dros mavTuls calmxares daWimaven 

tvirTiT, meore mxares ki myarad daamagreben, rac 

uzrunvelyofs skalis stabilur mdgomareobas niSnebis 

samizneTa mimarT. 
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obieqtze perioduli xazovani gazomvebis Sesrulebisas 

aucilebelia: 

- xazovani gazomvebis yovel ciklSi gamoyenebul iqnas 

erTi da igive mowyobiloba da instrumentebi da 

dacul iqnas maTi dayenebis sruli identuroba; 

- yovel obieqtze unda gamoyenebuli iqnas erTi 

etaloni, romliTac ganxorcieldeba sazomi 

xelsawyoebis komparireba. 

am pirobebis Sesrulebam SeiZleba ramdenadme Secvalos 

qselis masStabi, magram saSualebas iZleva mivaRwioT am 

qselis punqtebis mdebareobis maRal fardobiT sizustes, 

rac gansakuTrebiT mniSvnelobania dakvalviTi 

samuSaoebisaTvis. 

m-ze meti sigrZis xazebis gazomvisas an distanciuri 

gazomvebis nebismier sigrZeze Sesrulebisas, mizanSewonilia 

gamoyenebul iqnas manZilebis gazomvis optikur-

eleqtronuli saSualebani. 

SedarebiT mokle manZilebis gazomvis umaRlesi sizuste 

miRebulia manZilebis gazomvis fazuri an 

interferometruli meTodiT. am dros gazomvebis sizuste 

umTavresad ganisazRvreba modulaciis sixSiris sididiT. 

maRali sizustis sainJinro-geodeziuri gazomvebisaTvis 

SeiZleba gamoyenebuli iqnas lazeruli manZilmzomebi – 

diferencialuri maRali sizustis SuqmanZilmzomebi, 

romelTa daxmarebiT SesaZlebelia Tvali vadevnoT 

manZilebis cvlilebas, anu movaxdinoT winaswar uxeSad 

gazomili manZilebis dazusteba. 

aseTi diferencialuri SuqmanZilmzomiT SesaZlebelia 

m-dan m-mde manZilebis dazusteba mimReb-gadamcemi 

optikis gareSe. 
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am tipis xelsawyoebidan aRsaniSnavia SuqmanZilmzomi 

mekometri, romelic  saSualebas gvaZlevs gavzomoT 

m sigrZis manZilebi mm skS, xolo  

m sigrZis manZilebi  fardobiTi SecdomiT. 

erTi manZilis gazomvis dro  wuTs Seadgens. 

maRali sizustis gasworiTi gazomvebi. maRali sizustis 

sainJinro-geodeziuri samuSaoebis Sesrulebisas samontaJo 

RerZebis gamotanas axorcieleben gasworiTi gazomvebis 

daxmarebiT. am mizniT iyeneben simian, simian-optikur da 

optikur meTodebs. 

gaswvrivobis xazidan Sualedi wertilebis kuTxur 

gadaxrebs zomaven maRalzusti TeodolitebiT. gazomvis 

sizustis gazrdisaTvis iyeneben okularis mikrometrebs. 

xolo gaswvrivobis xazidan Sualedi wertilebis gadaxrebis 

xazovani sidideebis gasazomad iyeneben moZrav markas 

mikrometruli gamzomiT da specialur maRali sizustis 

optikur xelsawyoebs – mikroteleskopebs, aliniometrebs 

da sworxazovnobis Semowmebis sxva xelsawyoebs. 

damzeris sizustis gazrdisaTvis, gasworiTi gazomvebis 

dros iyeneben muavris efeqtis movlenasac, romelic ori 

xazovani rastris erTi meoreze dadebiT warmoiqmneba. erTi 

rastri warmoadgens samiznebeli markis mizans, xolo meore 

– Wogris ZafTa badis gamosaxulebas markis sibrtyeSi. 

xazovani rastri esaa erTnairi sisqis bneli sworxazovani 

zolebis rigi, gamoyofili aseve erTnairi sisqis naTeli 

zolebiT. 

gasworiTi gazomvebis optikuri xerxis gamoyenebisas, 

gasworidan gadaxris sididis gazomvis sizustis ZiriTadi 

SemzRudveli damzeris Secdomaa. amitom iyeneben mokle 

samizne xazebs m farglebSi, risTvisac gasworis 

mTlian xazs hyofen nawilebad. wertilebs Soris manZilis 
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damoklebiT, Sualedi punqtebis yrTierTmdebareobis 

gansazRvris maRali sizuste miiRweva, rac mniSvnelovani 

faqtoria samSeneblo da teqnologiuri elementebis 

saproeqto mdebareobaSi dayenebis dros. 

rogorc gaangariSeba aCvenebs, mzeris sxivis optimaluri 

sigrZe, ZiriTadad, damokidebulia damzerisa da dacentrvis 

Secdomebis urTierTfardobaze da amave dros, mciredaa 

damokidebuli gasworis sigrZeze. dacentrvis Secdoma, 

specialuri damcentravi mowyobilobebis gamoyenebiT 

SeiZleba Semcirdes mkm-mde. damzeris Secdoma ki 

maRali sizustis xelsawyoebis gamoyenebiT xelsayrel 

pirobebSi  Seadgens. 

interferenciuli xerxi. maRali sizustis gasworiTi 

gazomvebis xerxebidan farTodaa cnobili lazeruli 

interferenciuli gasworfiqsatori, romelic dafuZnebulia 

kogerentuli gamosxivebis wyaros gamosaxulebis zonuri 

firfitebiT formirebis Taviseburebebis gamoyenebaze. zonuri 

firfitebi grZelfokusian difraqciul linzebs 

warmoadgenen. maTi meSveobiT sinaTlis wertilovani wyaros 

gamosaxuleba formirdeba zustad swor xazze, romelic 

wertilovan sinaTlis wyaros aerTebs firfitis simetriis 

RerZTan. zonuri firfitis gadaadgilebisas gasworis 

marTobulad  sidideze (nax. 11.4.1) gamosaxuleba 

gadaadgildeba igive mxares  sidideze. 
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nax. 11.4.1 

gasworiTi gazomvebis SesrulebisTvis iyeneben zonur 

firfitebs gamWvirvale da gaumWvirvale zolebis 

erTobliobis saxiT. 

 x. iambaevis konstruqciis lazeruli 

interferenciuli gasworfiqsatori Sedgeba sami ZiriTadi 

elementisgan (nax. 11.4.2): lazeruli gaswormaCvenebeli (1), 

zonuri marka (2) da fotoeleqtronuli maregistrirebeli 

mowyobiloba (3). swori xazi miiReba lazeruli 

gaswormaCvenebliT da maregistrirebeli mowyobilobis 

nulovani wertiliT. 

 
nax. 11.4.2 

lazerul gaswormaCvenebels I sawyisi punqtidan  

manZilis daSorebiT daayeneben, xolo maregistrirebel 

mowyobilobas II bolo punqtidan _  manZilze. 

TiToeul gamosakvlev wertilSi da gasworis I da II 

punqtebSi Tanamimdevrulad ayeneben erTganzomilebian an 
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organzomilebian zonuri firfitebis markebs. gasworis 

TiToeuli wertilis gamosaxulebis mdebareoba fiqsirdeba 

maregistrirebeli mowyobilobiT. am monacemebiT 

ganisazRvreba zonuri markebis RerZebis gadaxra I-II 

gasworidan. 

aparaturis muSa mdgomareobaSi dayenebisas unda 

vecadoT, rom . am dros mivaRwevT Sualeduri 

wertilebis simetriul ganlagebas gasworis Sua wertilis 

mimarT da erTidaigive zonuri firfitebis gamoyenebas 

gasworis or simetriulad ganlagebul wertilze. 

maregistrirebeli mowyobiloba SeiZleba iyos 

vizualuri an fotoeleqtronuli. es ukanaskneli 

avtomaturad gansazRvravs sinaTlis wyaros gamosaxulebis 

centris mdebareobas. maTi gamoyeneba saSualebas iZleva 

Seiqmnas stacionaruli gaswvrivobebi informaciis 

distanciuri miRebiT. 

cdebiT dadgenilia, rom gasworis m sigrZisas 

Sualedi punqtebis mdebareobis gansazRvris skS lazeruli 

interferometruli gasworfiqsatoriT mm 

Seadgens.  

maRali sizustis niveloba. maRali sizustis sainJinro-

geodeziuri samuSaoebis Sesrulebisas iyeneben geometriul 

nivelobas mokle sxiviT, hidrostatikur nivelobas da 

mikronivelobas. 

mokle sxiviT geometriuli niveloba samSeneblo-

samontaJo da eqspluataciis pirobebSi iTvaliswinebs mokle 

skalebiani saxazavebis gamoyenebas, xelsawyos simaRlis 

mdovred maregulirebeli mikrometruli sanivelo 

qvesadgamisa da maRali sizustis niveliris gamoyenebas 

gazomvebis specialuri meTodikiT, romelic uzrunvelyofs 

aRmatebis gazomvas mm skS-iT. 
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nivelobas sadgurze asruleben zustad Suidan. mxrebis 

utolobam sadgurze ar unda gadaaWarbos niveliris Wogris 

mizanze gawyobis simkveTris zomas, e.i. roca 

uzrunvelyofilia wina da ukana lartyebis mkveTri 

gamosaxuleba fokusirebis Secvlis gareSe, rac  _ 007-

Tvis Seadgens 10 sm.  kuTxe, anu kuTxe mzeris sxivsa da 

Tarazos RerZs Soris naklebi unda iyos -ze. 

rodesac Suidan niveloba SeuZlebelia, maSin aRmateba 

unda gaizomos jer niveliris dayenebiT wina lartyis 

axlos, xolo Semdeg ukana lartyis axlos. 

samuSaos sizustisa da Sromis nayofierebis gazrdis 

mizniT, aucilebelia preciziuli niveliris qvesadgamis 

gamoyeneba, romliTac SesaZlebelia niveliris 

mikrometrulad awev-daweva mm faglebSi misi 

azimuturad mobrunebis gareSe.  

sadgurze dakvirvebas asruleben droSi zustad 

simetriuli programiT, romelic iTvaliswinebs lartyebze 

anaTvlebis aRebis Semdeg Tanamimdevrobas: kent sadgurebze – 

pirveli horizontiT ukan da win, meore horizontiT win da 

ukan; luw sadgurebze – pirveli horizontiT – win da 

ukan, meore horizontiT – ukan da win. aseTi programa 

efeqturad amcirebs sistematuri Secdomebis gavlenas. 

mokle manZilebze ( m-mde) aRmatebis gansazRvrisaTvis 

iyeneben mikronivelirebs. isini ZiriTadad samSeneblo-

samontaJo da iustirebiTi samuSaoebis Sesrulebisas 

gamoiyeneba. maT iyeneben agreTve samSeneblo da 

teqnologiuri elementebis daxrebis gasazomad. 

montaJis dros gegmuri koordinatebis erTi samontaJo 

horizontidan meoreze gadasacemad da samSeneblo da 

teqnologiuri konstruqciebis mdebareobaTa SemowmebisTvis 
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simaRleSi iyeneben meqanikur da optikur macentrebel 

xelsawyoebs. 
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Tavi 2. geodeziuri samuSaoebi rkinigzebis mSeneblobis 

dros   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  27 

2.1. sarkinigzo mimokvleva   - - - - - - - - - - - - - - - - - - - - - - - - - -  27 

2.2. rkinigzis vakisis dakvalva   - - - - - - - - - - - - - - - - - - - - - -  30 

2.3. rkinigzebis SeerTebebis da parkebis dakvalva - - - - - - - 32 

2.4. rkinigzis agegmvis xerxebi - - - - - - - - - - - - - - - - - - - - - - - 37 

Tavi 3. geodeziuri samuSaoebi xidis mSeneblobis dros   - - 47 

3.1.  saxide teritoriis mimokvleva da agegmva  - - - - - - - - - -  47 

3.2. xidis sigrZis gansazRvra  - - - - - - - - - - - - - - - - - - - - - - -  52 

3.3. xidis sasimaRlo safuZveli - - - - - - - - - - - - - - - - - - - - - - 55 

3.4. xidis gegmuri safuZveli  - - - - - - - - - - - - - - - - - - - - - - - - 62 

3.5. xidis burjebis centrebis dakvalva   - - - - - - - - - - - - - -  71 

3.6. xidis malebis montaJi  - - - - - - - - - - - - - - - - - - - - - - - - - - 81 

Tavi 4. geodeziuri samuSaoebi magistraluri milsadenis 

mSeneblobis dros  -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  86 

4.1. milsadenis trasis mimokvleva - - - - - - - - - - - - - - - - - - - - 86 

4.2. 

 

dakvalviTi samuSaoebi milsadenis mSeneblobis dros- 89 
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Tavi 5. geodeziuri samuSaoebi eleqtro-gadamcemi xazis 

mSeneblobis dros   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
91 

5.1. eleqto-gadamcemi sahaero xazis trasis SerCeva - - - - - 91 

5.2. sahaero trasis saproeqto teqnikuri mimokvleva - - - -  94 

Tavi 6. geodeziuri samuSaoebi aeroportis mSeneblobis 

dros - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  99 

6.1. aeroportis teritoriis mimokvleva - - - - - - - - - - - - - - - 99 

6.2. aeroportis mSeneblobis geodeziuri safuZveli - - - - - 102 

6.3. aeroportis teritoriis agegmva - - - - - - - - - - - - - - - - - -  104 

6.4. aeroportis misasvlelebis agegmva  - - - - - - - - - - - - - - - -  105 

6.5. asafreni zolebis RerZebis dakvalva  - - - - - - - - - - - - - -  108 

6.6. miwis samuSaoebi aerodromis dagegmarebisas  - - - - - - - - 110 

6.7. asafreni zolebis dabetoneba da miwisqveSa 

komunikaciebis dakvalva - - - - - - - - - - - - - - - - - - - - - - - - -  112 

Tavi 7. geodeziuri samuSaoebi samrewvelo obieqtis 

mSeneblobisas - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 114 

7.1. samrewvelo moednis SerCeva da agegmva  - - -  - - - - - - - - -  114 

7.2. samrewvelo moednis geodeziuri safuZveli - - - - - - - - - 115 

7.3. samSeneblo badis sizustis angariSi  - - - - - - - - - - - - - - 118 

7.4. samrewvelo nagebobaTa dakvalva  - - - - - - - - - - - - - - - - - - 121 

7.5. svetebis (kolonebis) dayeneba  - - - - - - - - - - - - - - - - - - - - 122 

7.6. amwisqveSa gzebis Semowmeba   - - - - - - - - - - - - - - - - - - - - - - 124 

7.7. teqnologiur mowyobilobaTa Semowmeba   - - - - - - - - - - -  126 

Tavi 8. geodeziuri samuSaoebi qalaqisa da dasaxlebuli 

punqtebis mSeneblobisas - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 128 

8.1. qalaqis dagegmarebisa da gaSenebis proeqtebis 

Sedgena    - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   128 

8.2. qalaqis dagegmarebisa da gaSenebis proeqtis 

naturaSi gadatana - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 131 
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8.3 vertikaluri dagegmarebis proeqtis naturaSi 

gadatana - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 

135 

8.4. geodeziuri samuSaoebi mravalsarTuliani asawyobi 

Senobis agebisas - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 137 

8.5. geodeziuri samuSaoebi koSkuri tipis maRlivi 

nagebobebis mSeneblobisas - - - - - - - - - - - - - - - - - - - - - - - - 144 

Tavi 9. geodeziuri samuSaoebi hidroteqnikuri nagebobebis 

mSeneblobis dros - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 147 

9.1. zogadi cnobebi hidroteqnikur nagebobebze - - - - - - - - -  147 

9.2. mdinaris grZivi profilis Sedgena  - - - - - - - - - - - - - - - -  150 

9.3. topografiul-geodeziuri samuSaoebi wyalsacavis 

Seqmnisas - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 159 

9.4. hidromelioraciuli mimokvlevebi - - - - - - - - - - - - - - - - -  165 

9.5. magistraluri arxebis mimokvleva - - - - - - - - - - - - - - - - -  171 

9.6. geodeziuri samuSaoebi hidrokvanZis mSeneblobis 

dros - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  175 

9.7. hidroteqnikuri nagebobis deformaciaze geodeziuri 

dakvirvebebi  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 185 

Tavi 10. geodeziuri samuSaoebi gvirabis mSeneblobis 

dros  - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -  190 

10.1. gvirabis daproeqtebisa da gayvanis xerxebi   - - - - - - -  190 

10.2. gvirabis gayvanis geodeziuri safuZveli  - - - - - - - - - -  196 

10.3. daSvebebis angariSi gvirabis Semxvedri sangrevebiT 

gayvanisas  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  199 

10.4. gvirabis geodeziuri safuZvlis sxvadasxva 

safexurebSi ganazomTa sizustis angariSi - - - - - - - - -  207 

10.5. gvirabis geodeziuri safuZvlis agebis 

Taviseburebani zedapirze  - - - - - - - - - - - - - - - - - - - - - - - 215 

10.6. gvirabis trasis ZiriTadi elementebi - - - - - - - - - - - -  223 

10.7. gvirabis trasis piketebis koordinatebis 

gaangariSeba  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 226 
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10.8. mrudxazovani gvirabis trasis gadatana naturaSi  - -  232 

10.9. miwisqveSa geodeziuri safuZvlis orientirebis 

arsi da xerxebi  - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - 240 

10.10. ori Sveulis gasworis xerxiT orientireba   - - - - - -  243 

10.11. SemaerTebeli samkuTxedebiT orientireba - - - - - - - - -  245 

10.12. ori SaxtiT orientireba  - - - - - - - - - - - - - - - - - - - - - - - 254 

10.13. giroTeodolitiT orientireba  - - - - - - - - - - - - - - - - - - 259 

10.14. niSnulis gadacema zedapiridan miwisqveS - - - - - - - - - - 262 

10.15. miwisqveSa poligonometriuli svlebi  - - - - - - - - - - - - 266 

10.16. gvirabis RerZis dakvalvis xerxebi   - - - - - - - - - - - - - - 268 

10.17. geodeziuri samuSaoebi vertikaluri Wauris 

gayvanisas  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  271 

10.18. geodeziuri samuSaoebi daxrili gvirabis  

gayvanisas -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  273 

10.19. geodeziuri samuSaoebi gvirabSi rkinigzis  

dagebisas - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 275 

10.20. geodeziuri samuSaoebi metropolitenis sadguris 

mSeneblobisas - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 278 

10.21. gvirabis deformaciaze geodeziuri dakvirveba  - - - - - 282 

Tavi 11. geodeziuri samuSaoebi preciziuli nagebobebis 

mSeneblobisas   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  286 

11.1. cnobebi preciziul nagebobebze da maTi mSeneblobis 

sizustisadmi moTxovnebi- - - - - - - - - - - - - - - - - - - - - - - - - 286 

11.2. samTo qanebis mikroZvrebze dakvirveba preciziul 

nagebobaTa mSeneblobis adgilis SerCevisas - - - - - - - - -  295 

11.3. preciziul nagebobaTa geodeziuri safuZveli - - - - - - - 303 

11.4. maRali sizustis sainJinro-geodeziuri gazomvebis 

meTodebi da xelsawyoebi - - - - - - - - - - - - - - - - - - - - - - - -  310 
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