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stefanwmindas municipalitetSi 110 kv.egx – is ,, darialis” 

dakavSireba 500kv.egx ,, qsani – stefanwminda” – sTan anZebis 

dafuZnebisTvis Catarebuli sainJinro-geologiuri 

kvlevebisSedegebi 

Tavi I  - Sesavali 

Eსაქართველოს სახელმწიფო ელექტროსისტემის samsaxuris dakveTiT 

ინჯინერ გეოლოგის გ. სარაჯიშვილის მიერ, 2019 wlis ivlisSi Catarda 

kvleva, gamoyofili teritoriis sainJinro-geologiuri pirobebis 

daxasiaTebis mizniT. 

   Ddaskvna Sedgenilia moqmedi normatiuli dokumentebis (sn da w 

1.02.07-87, pn 02.01-08) moTxovnebis da rekomendaciebis gaTvaliswinebiT. 

  toporukad gamoyenebulia topogegma 1:25000 masStabSi gadmocemuli 

damkveTis mier, romelzedac datanilia WaburRilebis ganlageba.  

   proeqtis mixedviT samSeneblo moedani Tavisufalia nagebobebisgan. 

Eegx saerTo sigrZe  Seadgens 1.0 kilometrs. rogorc proeqtidan 

Canas arsebuli 110 kv egx `dariali~s trasa icvlis mimarTulebas #41 

anZidan, saidanac gaTvaliswinebulia 5 axali anZis mSenebloba 

Semdegi numeraciiT # 42, 43, 44, 45 da 46. #41  anZa mdebareobs sof 

fanSeTidan samxreT-aRmosavleTiT 600 m-is daSorebiT saidanac 

Secvlili trasa #42 da 43 anZebis meSveobiT miemarTeba samxreTis 

mimarTulebiT md.Tergisa da md, snoswyalis Waliszeda terasaze md. 

snoswyalis marcxena napirisaken, misgan 40 m daSorebiT uxvevs 

samxreT-dasavleTiT, miuyveba mdnaris marcxena sanapiros mdinaris 

dinebis sawinaaRmdegod 161 m maZilze #44 anZamde, aqedan egx 

miemarTeba samxreTisaken 435 m manZilze kveTs md. cnoswyals da 

stefanwminda _mcxeTis saavtomobilo gzas, gadadis mdinaris marjvena 

napirze da migan 80 m-is daSorebiT uerTdeba MmTis ZirSi, ferdobze  

saproeqto #45 anZas, trasa mTavrdeba #46 anZasTan, romelic #45 

anZidan daSorebulia 61 m igive ferdis gayolebiT samxreT-

dasavleTiT.   

   sainJinro-geologiuri pirobebis Seswavlis mizniT saproeqto egx 

–s anZebis dafuZnebis adgilebSi gaburRulia 5 WaburRili siRrmiT 

5,5_6.0 m aqedan 3 # 42, 43. 44. TiTo WaburRili yoveli anZis qveS,  

meqanikuri sveturi burRvis meTodiT, saburRi danadgariT ,,ugb–50”, 



160 mm-mde diametriT, Carecxvis gareSe, mSrali burRvis wesiT, 

Semcirebuli reisiT, kernis uwyveti amoRebiT. WaburRilebi #45 da 46 

gaiburRa xelburRvis meTodiT saburRi manqanis miudgomlobis gamo, 

radgan ubani warmoadgens 25_300-ian daxril ferds,  

  savele samuSaoebis damTavrebis Semdeg WaburRilebi amovsebuli 

iqnen ganaburRi gruntiT. WaburRilebis saerTo siRrme Seadgens 28.0 

grZ. m-s  

   laboratoriuli SeswavlisTvis gamoyofil ubnebze gavrcelebuli 

kenWnar-kaWarovani gruntebidan aRebulia gruntis darRveuli 

struqturis 3 nimuSi granulometriuli Semadgenlobis 

gansazRvrisaTvis.  

  romelTa Seswavla Catarda ssip gr. wulukiZis sax. samTo  

institutis geoteqnikur laboratoriaSi. 

    ubanze gavrcelebuli Tixnarebidan daurRveveli struqturis 

nimuSebis aReba ver moxerxda xelburRviTi samuSaoebis Catarebis 

gamo misi laboratoriuli maxasiaTeblebi mocemulia, amave trasaze 

adre Catarebuli arsebuli saarqivo masalebidan. analogiurad 

ubanze gavrcelebuli gruntis  wylis agresiuli Tvisebebis 

monacemebi aRebulia saarqivo masalebidan.        

 

   Aam ubnis geologiur agebulebaSi monawileoben meoTxeuli asakis 

kaWar-kenWnaris grunti, romlebic dafarulni arian meoTxeuli asakis 

nacrisferi aluviuri genezisis qviSnariT 

kenWnarebi warmodgenilia danaleqi, kristaluri da metamorfuli 

qanebis masaliT da kargad damuSavebulia. 

  stefanwmindis raionis klimaturi pirobebi xasiaTdeba Warbad 

notio haviT, civi zamTriT da xangrZlivi grili zafxuliT, saSualo 

wliuri temperaturaa + 4.90 С, yvelaze civi Tvea ianvari. saSualo 

temperaturiT -5.20С, yvelaze cxeli Tvea ivlisi, agvisto 14.40С,  

atmosferuli naleqebis wliuri jamia 786mm. Qqaris maqsimaluri 

siswrafea 21m/wm. simZlavre 46kg/m3 niadagis gayinvis normatiuli 

siRrmea 0.84 sm. 1968wels moxda datborva am teritoriis mdinare 

Tergis mier. Mmdinaris kalapotis fskeri dafarulia lodebiT, 

kaWrebiT, qvis natexebiT, Rvarcofuli Senakadebis gamonataniT. 



 

Tavi II – geomorfologia 
 

Ggeomorfologiurad sakvlevi raioni Sedis mTavari kavkasionis 

samxreTi ferdis maRalmTiani naoWa sistemis olqSi. Ggeologiurad 

sakvlevi teritoria agebulia tufogenur-bazalturi qanebiT 

(lodnariT), romlis Tavze  ganlagebulia meoTxeuli asakis, mcire 

simmZlavris 5.0 m-mde, aluviuri da deluviur-proluviuri qanebiT. 

kerZod anZebis #41, 42, 43, da 44 ganlagebulia md-bis Tergisa da 

snoswyalis Waliszeda terasaze, sadac lodnari dafarulia aluviur 

kenWnarebiT, xolo anZebi 45 da 46 ganTavsebulia md. snoswyalis 

marjvena napirze, mTis ZirSi daqanebul ferdze, sadac lodnarebi 

dafarulia TixnarebiT.  

  miwis zedapiris absolituri niSnulebi nakveTis farglebSi 
cvalebadoben 1811.80-1748.20 m-mde. 
  

Tavi III – sainJinro-geologiuri kvlevebis Sedegebi 
 
U ubanze gavrcelebulia  lodnari grunti calkeuli lodebis 
zomebi aWarbebs 1.2-2.0 metrs, Seicavs msxvilnatexovani gruntis 

RorRovan masalas ქვიშნარის 15%-mde SemavsebliT (fena 4). fena 4 
lodnari #42, 43 da 44 anZebis dasmis ubneze dafarulia fena 3 _ 
kenWnariT  kaWaris 20%-mde CanartebiT qviSnaris SemavsebliT, 

romelic Tavis mxriv dafarulia ნაყარის feniT, warmodgenili 

humusiani qviSnariთ mcenareuli fesvebiT, RorRis minareviT_fena1.  
  anZebis #45 da 46 ubnebze lodnari dafarulia TixnarebiT, romelic 
Tavis mxriv dafarulia niadagis feniT mcenareuli fesvebiT RorRisa 
da xvinWis minareviT. 
 .Catarebuli savele  da laboratoriuli samuSaoebis monacemebis 
safuZvelze Sedgenilia WaburRilebis svetebis liTologiuri 

Wrilebi, saidanc Cans, rom #42, 43 da 44 anძebis dasmis adgilebSi 
gavrcelebulia: 
   fena 1–nayari – warmodgenilia humusirebuli qviSnarebiT, 
mcenareuli fesvebiT da RorRis minareviT. gavrcelebulia yvela 
WaburRilSi miwis zedapiridan 1,0_1,2 m-mde   
   fena 3 kenWnari kaWaris 20%-mde CanarTebiT, qviSnaris 15%-mde 
SemavsebliT. gavrcelebulia samive WaburRilSi nayari fenis qveS 
4.4_5.0 m-mde 
   fena 4 lodnari natexovani masalis_RorRisa da xvinWis minareviT 
qviSnaris 15%-mde SemavsebliT, gavrcelebulia samive WabuRrilSe 
kenWnarebis qveS gamokvleuli siRrmis farglebSi. 
    (fena3) 
  

  rac შეეხება  #45 #46- anZebis  ubnebs geologiur  agebulobaSi  aq 
monawileoben:  



 fena 1 – niadagis fena, romelic warmodgenilia humusirebuli 

TixnarebiT mcenareuli fesvebiT, RorRisa da xviნWis minareviT. 
gavrcelebulia orive waburRilSi miwis zedapiridan 0,5_1.0 m-mde. 

 ფena – 2 Tixnari, moyavisfro, naxevrad myari, kenWebisa da xvinWis 
15% CanarTebiT.   gavrcelebulia orive WaburRilSi niadagis fenis 
qveS 5.10_5.2 m sirRmemde, misi simZlavre 4,2_4,5 m-ia. 

 fena 4 lodnari zomiT 1.0_1.2 m, natexoვani masalis_RorRisa da 
xvinWis  minareviT qviSnar_Tixnaris 15% SemavsebliT. gavrcelebulia 
orive WaburRilSi Tixnaris fena 2-is qveS  gamokvleuli siRrmis 
farglebSi. 
  gruntis wyali gamovlenilia mxolod  terasaze ganTavsebul # 42, 

43 da 44 anZebis ubნebze samive WaburRilSi, miwis zedapiridan 2,0_2,5 
siRrmeze. gruntis wylis donis cvalebadoba damokidebulia 
atmosferuli naleqebis siuxveze, rogorc saarqivo masalebidan Cans 
gruntis wyali ar xasiaTdeba agresiuli TvisebebiT.    
   mosaxleobis gamokiTxvidan gamoirkva, rom aRniSnuli ubani 1968 
wels daitbora adidebuli Tergis wyliT. 

  გruნtis wyali danarCen ori anZis #45 da 46 da mis adgilebSi  
WaburRilebSi gamovlenili ar iyo, gruntebi imyofeboda mSral 
mdgomareobaSi. 

Tavi IV – daskvnebi da rekomendaciebi 

 
      zemoaRniSnulidan gamomdinare daskvnaSi SeiZleba aRiniSnos:  
 

1. sainJinro-geologiuri TvalsazrisiT, gamokvleuli ubani 

imyofeba damakmayofilebel pirobebSia, vinaidan adgilze ara 

xelsayreli fizikur-geologiuri movlenebi (mewyeri, Caqceva da 

sxva ) ar aRiniSneba 

sainJinro-geologiuri pirobebis sirTulis mixedviTsn da w 
1.02.07-87-is me-10 danarTis Tanaxmad, ubani miekuTvneba II saSualo  
kategorias.  
 

2. ubnis liTologiur WrilSi, samSeneblo Tvisebebis mixedviT, 

gamoiyofa სამი sainJinro-geologiurielementi:  

   fena 2 sge I Tixnari moyavisfrო, naxevrad myari, kenWebisa da 

xvinWis CanarTebiT 15%-mde. 

  fena 3 sge II kenWnari kaWaris 20-%-mde CanarTebiT qviSnaris 15%-

mde SemavsebliT. 

  fena 4 sge III lodnari, natexovani masalis_RorRisa da xvinWis 

minareviT Tixnar-qviSnaris 15%-mde SemavsebliT.fena 1 nayari 

niadagis      

  fena I nayari da niadagis fena moWris aucileblobidan gamo, sge-

ad ar ganixileba. 



3. qvemoT cxrilSi mocemulia samive sge-s fena 2; 3 da 4-is  

fizikur-meqanikuri maxasiaTeblebis  normatiuli mniSvnelobebi, 

pn 02.01-08 danarTi 2 da 3-is cxr. I_3-is, laboratoriuli 

kvlevisa, da saarqivo masalebis mixedviT.  

4. pn 01.01-09 `seismomedegi mSenebloba“ Tanaxmad daba stefanwminda  

mdebareobs 9 balian seismurobis zonaSi. seismuri Tvisebebis 

mixedviT egx trasaze gavrcelebuli gruntebi imave s.n. da w.  

                                                                                                            ცხრილი № 1 

cxrili 1 is Tanaxmad miekuTvnebian II kategorias ris gamoc 

ubnis seismuroba darCeba 9 bali.  

5. imis gamo, rom md. თergisa da md. snoswyalis Waliszeda 

terasaze ganlagebuli #42, 43, da 44 anZis dasmis adgilebi 

itboreba aRniSnuli mdinareebis wylebiT garkveuli periodis 

ganmavlobaSi, anZebis usafrTxo eqspluataciisaTvis proeqtSi 

GgaTvaliswinebuli unda იყოს RonisZiebebi  ubnis gidrologiuri 

kvlevis monacemebze dayrdnobiT. 

6. imis gamo, rom anZebi #45 da 46 ganlagebulia 25_300-ian ferdze, 

misi usafrTxo eqspluataciisaTvis isini უnda dafuZnebuli iyos 

lodnarze fეna 4 sge III-ze 

7. #42, 43 da 44 anZebis saZirkvlebis mowyobis dros  qvabulSi  
gasaTvaliswinebelia wylis Mmodena 0.5 l/wm_Si qvabulis yovel 
kvad ratuli metridan.     

 

# GgruntismaxasiaTeblebi ganzomileba I sge 
(fena2) 
Tixnari 

II sge 
(fena3) 
kenWnari 

1 simkvrive 𝜌 g/sm3 1.95 2.5 
2 SinaganixaxuniskuTxe 𝜑 gradusi 18 38 
3 xvedriTiSeWiduloba ∁ Kkpa (kgZ/sm2) 46 (0.46) 5 (0.05) 

4 Ddeformaciis moduli E Mmpa(kgZ/sm2 18 (180) 45 (450) 
5 pirobiTisaangariSowinaRoba R0O  

 
 

kpa(k gZ/sm2) 200 (2.0) 400 (4.0) 

6 სagebiskoeficienti Kk kgZ/ sm2 6.0 8.0 

7 Ppuasoniskoeficienti 𝜇 - 0.27 0.27 
8 BbetonisgruntTanxaxuniskoefic

ienti 
f - 0.55 0.55 

9          Ffena 4 sge III  lodnari R0O  

 

 

9.0 kgZ/sm2   



8. თხრილების ფერდობების მაქსიმალური დასაშვები დახრა მიღებული იქნეს 

სნ და წ 3.02-01-87-ის 3.11 და 3.15 პუნქტების დას ნ და წ III-4-80 მე-9 თავის 

მოთხოვნათა გათვალისწინებით. 

 
 9. damuSavebis siZnelis mixedviT, ubanis amgebi gruntebi, sn da w 
IV-2-82-is 1-1 cxrilis Tanaxmad miekuTvnebian:   
a) nayari da niadagis fena fena, fena 1 –$ 9v da 34v  
b) Tixnari fena 2 _$ 33g 
g) kenWnari fena 3 _$ 6g 
d) lodnari fena 4 $ 10k  
 
  
 

danarTi :   

1. Uubnis topogegma m-bi 1:2500 gamonamuSevrebis dataniT – 1 gv 

2. WaburRilebis liTologiuri svetebi – 2gv 

3. laboratoriuli kvlevebis Sedegebi – 8 gv 

 

 

inJiner-geologi      g. sarajiSvili 
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3
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1,20

3,50

1747,00

1748,17

1743,80

gruntis wylis done
2019 wlis ivlisi

1745,60

nayari, humusiani
qviSnari, RorRi
da mcenareuli

fesvebi

kenWnari kaWaris 

20% CanarTebiT 
qviSnaris 15% 
SemavsebliT

lodnari 
qviSnaris

SemavsebliT

42

nayari, humusiani qviSnari, RorRi da mcenareuli fesvebi

kenWnari kaWaris 20%-i CanarTebiT qviSnaris SemavsebliT

lodnari qviSnaris 15% SemavsebliT

1741,501,30
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2019 wlis ivlisi
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fesvebi

kenWnari kaWaris 
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qviSnaris 15% 
SemavsebliT 

lodnari 
qviSnaris

SemavsebliT

43

nayari, humusiani qviSnari, RorRi da mcenareuli fesvebi

kenWnari kaWaris 20%-i CanarTebiT qviSnaris SemavsebliT

lodnari qviSnaris 15% SemavsebliT

1737,501,10
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2019 wlis ivlisi

nayari, humusiani
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fesvebi

kenWnari kaWaris
20%-i CanarTebiT

qviSnaris
SemavsebliT

lodnari 
qviSnaris 15% 
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44

nayari, humusiani qviSnari, RorRi da mcenareuli fesvebi

kenWnari kaWaris 20%-i CanarTebiT qviSnaris SemavsebliT

lodnari qviSnaris 15% SemavsebliT

1746,20

1742,201,00
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Tixnari kenWebis
 15 % CanarTebiT

Tixnaris
SemavsebliT

lodnari 
Tixnaris

SemavsebliT

45

niadagis fena humusiani Tixnaris grunti RorRiT da ncenareuli fesvebiT

Tixnari kenWebis 15 % CanarTebiT Tixnaris SemavsebliT

lodnari Tixnaris SemavsebliT

1805,200,40
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niadagis fena
humusiani Tixnaris
grunti RorRiT da

mcenareuli
fesvebiT

Tixnari kenWebis
 15 % CanarTebiT

Tixnaris
SemavsebliT

lodnari 
Tixnaris

SemavsebliT

46

niadagis fena humusiani Tixnaris grunti RorRiT da ncenareuli fesvebiT

Tixnari kenWebis 15 % CanarTebiT Tixnaris SemavsebliT

lodnari Tixnaris SemavsebliT

1790,300,80
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563663boco, 6cr.q,3bo6 $;6Ec.rqg5360qro,iqr"r6goo qr,> orob6,>6oor. 0q. bbc"rll$gqob 0.166b36,: 0bs6gb ;6bgbgqro $.:qrob g36sb,>
':33b3qro; O3c"rcnb33qro 'rbl3ob tsqu8oslbq'])Gorqru6o qgr J6c"rq5gog6o b;qr3igboor:
qrcoqrbr6oco, 3;$6oco, j3 o06t6_cnob6.:6oco qt b63Eoor.

N'42 (3c"rcr6e: x - 469419.58;y - 4719865.45), N"43 (x_46 9446.27r;y _ 4719662.797) pt
Na44 (x - 469244'934; y - 4719566-427) b$6crgigo r.dgbob b,>00g63bq,cr gb63bo



brbq'racbuE']or ae. b6c.rb$gq,ob 0r66bg6r oc6rbrb3, 0cnr-r$cr6cbuq bgqr;Jo6.bg. b.:tso.o
6grnEo6.:,oJU6o J6c"r6glr3bo (,gflgg6o, q3,r66c.rgo, i3,ior.l6336;, 3qrpgb3'3o) ,qr.
bbcrb$gq'ob 0;66bgb,r 0b;63b, 6r"rgr"169 bsJ6crgj6c"r qrg6gg6ob g;65q:gbtso or.rc 0orr
0o0Egb,r6gqg 16 gojbo6qrgb.:.

N"45 (3c"tc"r6q9: x - 46g360'2g8;Y - 4719107.109) qr; No46 (3r"rcr6qr: x- 46g342.472;y -
4719049.057) b$6ea3jgc.r ,r6d3bob l.r.:0CIgbgbq,cr 3b6gbo, 6c"r0q,gbo6 36o0,i63oobgrb
qDtscr6gbgq-,o,: 60 03g6oor, 0qg3br6gc"rbg6 0E. bbc"rb$gqrob 0.16a3g6;, qr,:bl3qr3or
Sjb8cn%o6ool-r g36qr,bob j33Es b;floq.,tso' 6crgcr66 b30cror ;qobo06,r, gg6qrcrbob l0
6'l$oq'tso do6ocn'rqro jl63bo 5;qgrg'6gq'o,r qgcqugou6-3c"rq,g3og6o 

56g6g9boor.bl0ts363bq'r"r gb6Sbob i3g0,or, 0qro6.:6oli 3,tqr,lJcng;0qrg $l60c"rj06oqror 6o6,:bcrqrqrlb60q'o 360'bo3q'o 3q50c, 6cr0gq',o3 ;33b3q,or b3b6lq ts6.13tso63b,q. orob6;6_
qc"r6qc"r3;6o ,,:b;q,oco. ;0 0c"r6;3gco,%c 0E. b6c"rb$uqob E;tla3gbr 6rJo6o gr0r56gbgq,o,r
g,>bb;E36ob qg,:06r3o 0o$,>g6oqrolr prOboco, 6o11 3r0e6 tsgBg6gbgq,o,r gg6qrcrbob do6ol_r
5;0c"r6ggb3ob J6cn63bo er tsglr;br0oblE bs0036gbqrc.r gbbgbo er33q,or g6crbogq,o
J6cr6gbgbob %38crj0gp3bob5r6. No45 qr,: No46 ;6dgbob b;Otsgb3bq,o gbbgbob 0oEqr3b;6gqr,
gS6qcabbc 0css6uqo pr i3rcn;33360b 36cr63b3bo ;6 gojbo6q?3b5, cog06r ,:qb'50CI6.:30'
CIg0qgg6o 5,:6g6c.rgbr: b,>J6c.rgjgr"r qr36gg6ob g,rb$g6o3 Srg3r6oqror Cq,. 5.rqg,:06g0 b,:%gbox6
0ob,:b3q,gqro g.b;, 6ob 3,:Err6 Oobqgr g36pc"rbol_r Bt0cr$6r. ;gbo0bgq,ob 5r0ar g36qrrnbob
qro6;0o3g6o $cr5;t-r$cr6rnbr br633C3q,$.,q,re sgr6E3C3q,or er tsgb,:dqrr"rr g.bob glb$36o3
3g6oc.rqg3q,rqg rqgboqlo 3jc.rbqgb 56g66ob Olbob Bl0c"rtsqr,lb. ;g6ots6gq,o J6c"r6gbob
3'l6gcrgooro 5'lgq'g6; l-uJ6c"rgjgcr ;bdgbob ggbj6oc"rbo6gb,:bg dlq,o.:6 06o69r, o1.306r
u6qgr .crbqggb Eobo gso3,:q,ob$o6gb; r.dgbol-u qgr .ol'b,gcq. Sbob 3ib,lqg,rgr6oor.rJg6oc"rqg0o. l05.r0o6p3q,o 0gg,:L3boo No45 qg; No46 b,l0036bq,c"r Sbbgbo 0qrg6rqror E.: o00300rb333':tso o,u SilrJqS':6r600b J360,qg00 5r0,o33303br J63335603q,o
gcnbol-rdogbgbolr 5'i$':6gbob rS6oqrgbq'rrb; (6bob 3rb$36o3 B,r0o$6oqro gg6qgc"1bob 5109),b;$o6c"r oj63b; 00bsb3q'3q'o 5bol-r 5;1rfl3603 gS6qgcrbb,:0r560 

Scqgqob .r"r$g,b,r.



2. 3oqg6c"rq,r"rgog6o b;g6cobggbob 0g g;bgb,:

b;J6c.rgjgc"r g5b ,,qr;6orq,ob,,N"42 qr; No44 .:6dgboll b.>00g6gbq,cr gbbgbo gr6q,r5gbgq,o,:
0p' bbrnb$8qob 0r66b36r 0b;6gb 0cr$grnboq,o 0o$sg6oqrob qr,>aboL 5r6gcn. 0qro6.:6olr
;igog6 3.q';':Jcrgb (x - 469464,07; y - 4719644,06; z - 1747.22) qr.: E,:Ebob bgqr$o6b (X_
469419 

'24;Y - 4719694'85; z - 17 49,86) 6c"r6ob Ec"r6gco,r bb3,rcrb,r 2,64 o-rr8gsqgo,6b. 0qrob.:6ol-r
3;qr;Jc"rgob 0b6oqr,>b bggr"rbob goq,gboor 6r8,:56gbuq. qrrabs No42 qr.: N"44 ;6dgbob
b':0tsg6gbq'cT gbEgbb flg,:q,0crgr6qr6gbolr.l qr qrrgbc"r63ob b;g6cobobg,l6 o6s3b. No42 q; No44
,:6d3bob b,:E0g6gbq,c"r gb6gbtr qgr 0e. b6c.rb$gq,ob E.r6gbg6.: b,r3o6%3 ;6bgbgqr qg,:Eb,rL
tscc6ob, rbCBC N"41 ;6bgbgq, .:6dlb E; No42 ,l6dol_r bs00gbgbqrc"r gbl6b 0cr6ob g,lgqrobgbl
5t636$ob $gq,gbob qgr flgl6c'rgbob;5,i6 $l60c"rj0boqro $gqrob b,:3.rqg3bo,6r"r0q,3bo6 No42 qr,:
Ns44 tjsJ6oCC0t-r ,:6d3bobor3oLr r6t6,:o6 Joqr6c"rq,crgog6 blg6cob3b .16 $l0cr,:qr66b. 6,:6
ts33b3b'l No43 s6dob b;0ts353bq'c"r 3b,:5rr, o50 6c"ri633qor 0p. ri6.b$3q,ob 3,:qrs3ergtso,
Erobob 005600r' 0qro6r60b ;i6036 3,rqrrJc"rgbr( x - 46g464,07; y - 4719644,06; z-r747.22)
El N"43 ;6dob b;0ts363bq':cn 3br60b b3ErJo6b tsc"r60b (X-46g446.271; y - 47tg662.7g7)
Ec'r630'r bb3rc"rb; 0'95 A-b 03.rq5g6L. flgq.rl, qgc"r.0b 6c"r0lg3bob 030cob333,:tso
Er"rb'lq'c"rqgbgq'o.: ,obo $;636b3r p,l qr,>gbcr63s (bg6.:oro 5; lrg6,:o.ro 6)'qbo063qro J6.g3bob
J6g3g56oob 0o%6oo, tsgbrbr,obo J6crgigob b.rggd3cq%c, qr,r0bob CIogboo 0qgo6,i6orr
3lqrlJr"rgEo b;$o6cr ojbgb; 6lJo6El06;3o b;Sgbcnbotr ac"rflgc"rb;. N,45 ,/q,r N.a6 ,lbdgbob
b':6ts363bq'c"r 3b63bo 3oqr6c"rq'crgog6o or3lqrb'b6ol.loco ;0g,lao6qr3qro 0qgger0,:63c"rboco
gl-rsg6obcr tqgSoq,b 0o33gcn36gb;.



3. cDC"rBE.,ob %3l33bob b;g6orbggbol.r 0gg.:bgb,:

b;J6c"rgigcr ggb ,,p,:6orq,o"-b r.dgbob qrg6gg6ob b3l3bltso06ergbllr, 6ce0q,ob lrog6dg
1040 A-lr tsg.rqr596b, gs6,:Jo6cnb3bb 0qg. b6c"rbflgq,ob E;6a3g6,: 6.rJo6ob 0o0qgb,:63qr
s6b3bgq'o 0$g63rq, .>6g3q,c.rboL0orob ccp.l, qrrb;3q,gororr q, b,:0b6gor_qr;l_rs3q,gcoob

3iLJc'rbo6oob ,jcrbg gg6qgobSbo. i3qgoL $bc,rqrygg6o bo,rqq,g 3095 0-qr.:6 22g7 E_,qrg,
bcrqrc"r gS6qgc"rbgbob qglb6oqrc"rb; 200-400-0qgC o63qrgb,l.

.:q5ots6gq,o i040 0366os6o 0c"r6t33gorolr.:orgolr 6,>0c"r3q,o6qt bgcno %3l3lr;tsotso 396,>.
$qcSolr tsceearsp qr'rqg5obqgr, 6c,l0 No42 qr.: N"44 ,:bd3bolr b,r80g6gbqrc"r gb63bo b3;3br6ots
bc"rbtb 16 0o33gorgbgbr, bcnqrcr Ns43 lbdol.l b;00gbgbqrr"r gbs6o 50 $q,o;6o
g':6E3r"r6gbrqgc"rboco qr,lbrq,o 6otl3ob %3s3b,>tsots bc-r6.>L ao33gcn3bgbr. N"2 b,:031036or6
%3l3bltsots 3g6':tso $.160rnj06oq,6.: %3;30; (rrg6rcoo 5; r.196.:olo 6) tsgb,:dq,gbgqro,r Oo,:q$or"rb
N"43 ,rbdob b.:g6qggbgbr0qQC, 0s36,rE Lgb6o qt66g0ob drqrob (qg.:$b6ol.r) 

5.:0c"r (p . 3 36/0, )63rqrg6o bolbolr 0op6gbrb g6 0gdqrgbb.

No45 qg; No46 rbd3bob ll;0835gbq'cr gb53bo gtsgsqre4g g;6q,r6bggor,bg'3brCIots
gg6qcrbb3, 6c"r0q'orl Lror,:3g0o bq3ob qgcrbop.:b 21g0 o- 2000 0.,toarEqlcbc 6gqroggo
b;bo'lorqg3b; 200 -bg 6l3q'3bo qg,:b6oq'crbob Bl%bccoqo gc"r603boco,(bg6rcno 1), 6rg.b3r3olr
$,:60erj 06ob bg E tsgOCI qC q, g.: ji5 c"r6b fl 160 cn.:qg6 bl_r.

N45 p.; Na6 $fu6ob 38.>6o



2000 0-qrb 1800 O-Sqgg troOrqq,gbg gg6qgc"rbbg b;0o bgb6qr 5s0cebrggq,o.36r"rbouqo
qr6o 3ojLo6qg3b,i, l.lrqt6 Nn3, N"4 er N"5 $g6goqrc"r3;6o 0ar$6ggob b3r3gbob
5r63oorr6gb'>; ts3b'>dq'cbcqo' sqEoubgq,o b3;3gbo No45 q.o; .N046 ,,:bd3boli 

lrsa0-gbgbq,er

3b53bobo3ob 50 Sq,o;6o St60gc"r6gbsqrr"rboco qg;brq,o 6ob3ob,ti3r3b,>0o0 ber$Sb,,j06orQ.

Ub3coc"r3qro,:6o br0or6ob 3o6c"rb3bCIo tsgllldq,3b3q,o.: g6orqr6rngqrqg 936er,b,bg
t6b3bgqro oro3qrob .rbob 0orq,o,:6o .er$g3gg.:, 616 6ob3ob qrc.r6gL 06ots36gq,,36.:qg
b6Eob' b3.:3ob qr66g0ob drq,ra tsgb$q,3b3q,or oorqgoc"rb 20-30 36/.0, _b,qrJ N945 qg,> No46

':6dgbob bsg6qg36gbb 63;q36o bo,r6o 0o;g36c'rb. B663b6ogq,.qc"rbolldirgbryr 6og3,lBbo,>
brg6orbggbob 6g3;%9 

'qboCI.gq Ec6e,bbg b3s3qgr06r3o b4gggbob/qerbggbob 0c"r6g.:5o.
(bg6;oro 2; b36roro 3) .:b gtsg;q,c"rqg ;6dgbob bo;bq,r"r3gb b3l3ob 5lE$63q,o,
3c"rbbg6g jgo3bob Oc"r$gc"rb,: (b g6roro a).

tt g 6.t oto 4 : bg,ry ob 6:0j 6Xq.o
b a qc o LX b g 6 o 3 r"t 6 tt 6 6 g;16 o.;

lt g6sa o 2 : %g.ryps06.:g o 6s p3 bghson 3 :,bgsgqts06sgo qa\j



qg.:5r6co3bo: bg63b6o3o b,:g6ob3gbob 6g3gbo

bSdscno 6; gs6.s6on 2
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mdinare snos (snoswyali) mokle hidrografiuli 
daxasiaTeba 

 
mdinare sno (snoswyali) saTaves iRebs kavkasionis qedis CrdiloeT 

ganStoebis qedi Cimgiskldis dasavleT ferdobze, uReltexil 
arxotisTavisReles CrdiloeTiT 0,4 km-Si 3300 metris simaRleze da erTvis md. 
Tergs marjvena mxridan sof. aCxotis CrdiloeTiT 1,9 km-Si, 1730 metris 
simaRleze. mdinaris sigrZe 30,0 km, saerTo vardna 1570 metri, saSualo qanobi 
52,3 ‰, wyalSemkrebi auzis farTobi  243 km2, auzis saSualo simaRle ki 2690 
metria. mdinares erTvis pirveli rigis 12 ZiriTadi Senakadi jamuri sigrZiT 
63,0 km.  

mdinaris auzi warmodgens maRalmTian zonas, romelic mdebareobs 
kavkasionis qedis Crdilo-dasavleT ferdobze. auzis wyalgamyofis niSnulebi 
icvleba 1800 m-dan 3842 metramde. auzis geologiur agebulebaSi ZiriTadad 
monawileobas iReben qviSaqvebi da Tixa-fiqlebi, romlebic gadafarulia mTa-
mdelos kordiani niadagebiT. auzSi ZiriTadad gavrcelebulia alpuri 
mdeloebi, wiwvovani tyeebis mcire koromebi gvxvdeba mxolod xeobis dabal 
adgilebSi da sof. snos midamoebSi.  

mdinaris xeoba saTavidan sof. karkuCamde V-s formisaa, rac qvemoT 
SesarTavamde icvleba varcliseburi formiT. xeobis ferdobebi damrecia da 
erwymian mimdebare qedebis kalTebs. ferdobebi danawevrebulia Senakadebisa da 
xevebis Rrmad CaWrili xeobebiT. mdinares terasa gaaCnia sof. karkuCidan 
SesarTavamde. terasis sigane icvleba 70-80 m-dan   250-3500 m-mde, xolo simaRle 
1-3 metria. mdinares ormxrivi Wala gaaCnia imave monakveTze. Walis sigane 120-
140 metrs utoldeba, xolo simaRle 0,5-0,7 metrs ar aRemateba. Wala qviani da 
arasworia. mdinaris kalapoti zomierad klaknili da sofel koselis qvemoT 
datotilia. saTaveebSi igi Caxergilia didi zomis lodebiT da kldis 
namsxvrevebiT, qvemoT ki qva-xreSiania. nakadis sigane icvleba 2,0-3,0 m-dan 10-14 
metramde, siRrme 0,3-dan 0,6 metramde, xolo siCqare 2,5-3,0 m/wm-dan 1,0-0,7 m/wm-
mde. 

mdinare sazrdoobs Tovlis, wvimisa da gruntis wylebiT. auzSi 
arsebuli mcire myinvarebi mdinaris sazrdoobaSi umniSvnelo rols 
asruleben. misi wylianobis reJimi xasiaTdeba wyaldidobiT wlis Tbil 
periodSi da mdgradi wyalmcirobiT wlis civ periodSi. xSirad gazafxul-
zafxulis wyaldidobas emTxveva wvimebiT gamowveuli wyalmovardnebic.         

mdinare gamoiyeneba soflis wisqvilebis samuSaod. 
mdinaris kalapotSi dagegmilia 110 kv. egx-s ,,darialis” daerTeba 500 kv. 

egx ,,qsani-stefawmindaze”. aRniSnul kveTamde (egx-s anZa #42), mdinaris sigrZe 
28,2 km, saerTo vardna 1654 metri, saSualo qanobi 58,6 ‰, wyalSemkrebi auzis 
farTobi  ki 235 km2-ia. 

klimati 
 

mdinare Tergis da Sesabamisad md. snoswylis auzSi gabatonebulia 
namdvil zafxuls moklebuli maRalmTis zomierad notio hava. gabatonebuli 
klimaturi pirobebis Camoyalibebas ganapirobebs teritoriis hipsometriuli 
ganviTareba, orografiuli pirobebi, daSoreba Savi da kspiis zRvebidan da 
gaxsniloba ruseTis barisken, saidanac daubrkoleblad Semodis CrdiloeTis 
civi arqtikuli haeris masebi. amitom aq zamTari mkacria, zafxuli ki grili. 

teritoriaze SedarebiT mcire Rrublianobis gamo mzis naTebis 
xangrZlivoba maRalia da 2200 saaTs aWarbebs. aq jamobrivi radiaciac sakmaod 



maRalia da metsadgur yazbegis monacemebiT 160 kkal/sm2 sWarbobs wlis 
ganmavlobaSi. 

mzis radiaciasTan uSualo kavSirSia raionis klimaturi pirobebis 
mafirmirebeli erT-erTi ZiriTadi faqtori haeris temperatura, romlis 
saSualo Tviuri da wliuri mniSvnelobebi, mdinare snoswylis auzis 
siaxloves arsebuli meteorologiuri sadgurebis mravalwliuri dakvirvebis 
monacemebis mixedviT, mocemulia #1 cxrilSi. 

 
Hhaeris saSualo Tviuri da wliuri temperaturebi   t0C 

cxrili #1. 
m/sadg. I II III IV V VI VII VIII IX X XI XII weli 

yazbegi m/mT -15,0 -15,3 -12,2 -8,0 -3,5 -0,3 3,0 3,4 0,0 -4,1 -8,6 -12,3 -6,1 
yazbegi -5,2 -4,7 -1,5 4,0 9,0 11,8 14,4 14,4 10,6 6,6 1,5 -2,6 4,9 
kobi -8,0 -6,6 -2,9 2,7 8,1 11,6 13,8 13,9 9,8 5,2 -0,5 -5,4 3,5 

jvris uR/t-i -11,4 -10,8 -7,2 -1,6 3,8 7,8 10,5 10,6 6,8 2,1 -4,6 -8,7 -0,2 

 
raionSi haeris absoluturi maqsimaluri temperatura dafiqsirebulia q. 

yazbegSi da Seadgens 320-s. qvemoT, #2 cxrilSi, mocemulia haeris absoluturi 
maqsimaluri temperaturebi imave metsadgurebis mravalwliuri dakvirvebis 
monacemebis mixedviT. 

 
Hhaeris absoluturi maqsimaluri temperaturebi   t0C 

cxrili #2. 
m/sadg. I II III IV V VI VII VIII IX X XI XII weli 

yazbegi m/mT 1 3 5 9 10 11 16 16 14 12 8 4 16 
yazbegi 13 14 20 23 26 29 32 32 30 27 22 18 32 
kobi 10 12 16 20 24 26 27 28 27 24 19 16 28 

jvris uR/t-i 7 10 14 15 19 23 27 27 27 19 15 8 27 

 
absoluturi minimaluri temperatura dafiqsirebulia yazbegis 

maRalmTian metsadgurze da Seadgens - 420-s. qvemoT, #3 cxrilSi, mocemulia 
haeris absoluturi minimaluri temperaturebi imave metsadgurebis 
mravalwliuri dakvirvebis monacemebis mixedviT. 

 
Hhaeris absoluturi minimaluri temperaturebi   t0C 

cxrili #3. 
m/sadg. I II III IV V VI VII VIII IX X XI XII weli 

yazbegi m/mT -42 -40 -34 -30 -19 -11 -10 -10 -18 -23 -31 -37 -42 
yazbegi -34 -32 -25 -19 -10 -2 0 -1 -8 -16 -20 -28 -34 
kobi -34 -31 -26 -18 -12 -2 0 -2 -10 -19 -23 -30 -34 

jvris uR/t-i -38 -33 -30 -24 -13 -5 -4 -4 -12 -20 -25 -32 -38 
 

rogorc warmodgenili cxrilebidan Cans, raionSi yvelaze cxeli Tve 
agvistoa, yvelaze civi ki ianvari. 

raionSi wayinvebi, anu saSualo dRe-Remuri dadebiTi temperaturebis 
fonze haeris gaciveba 00C-ze qvemoT, saSualod iwyeba seqtemberSi an 
oqtomberSi da mTavrdeba maisSi an ivnisSi. wayinvebis dawyebisa da 
dasrulebis TariRebi, aseve uyinvo periodis xangrZlivoba dReebSi, yazbegis, 
kobis da jvris uReltexilis metsadgurebis mravalwliuri dakvirvebis 
monacemebis mixedviT, mocemulia #4 cxrilSi. 

 
 
 



wayinvebis dawyebisa da dasrulebis TariRebi da uyinvo periodis 
xangrZlivoba dReebSi 

cxrili #4 
met 

sadguri 
wayinvebis TariRi uyinvo periodi 

dReebSi 
dasawyisi dasasruli saSua 

lo 
umci 
resi 

udi 
desi saSualo naadre 

vi 
gviani saSualo naadre 

vi 
gviani 

yazbegi 4.X  -  - 2.V  -  - 154  -  - 
kobi 21.IX. 22.VIII 29.X 19.V 22.IV 19.VI 124 75 174 

jvris uR/t-i 11.IX.  -  - 9.VI  -  - 93  -  - 
 
niadagis zedapiris temperatura, romelic damokidebulia niadagis tipze, 

mis meqanikur Semadgenlobaze, sinotiveze, mis daculobaze mcenareuli 
safariT  zafxulSi da Tovlis safaris simaRleze zamTarSi, iTvaliswinebs 
niadagis zedapiris ramdenime mm-iani sisqis temperaturas. misi maCveneblebi 
mWidro kavSirSia haeris temperaturis sidideebTan. amasTan, misi saSualo 
wliuri maCvenebeli, sakvlev teritoraze, 20-ze metad aRemateba haeris 
temperaturis saSualo wliur sidides. niadagis zedapiris saSualo Tviuri, 
wliuri, saSualo maqsimaluri da saSualo minimaluri mniSvnelobebi, 
yazbegisa da jvris uReltexilis metsadgurebis  mravalwliuri dakvirvebis 
monacemebis mixedviT, mocemulia #5 cxrilSi. 

 
niadagis zedapiris saSualo Tviuri, wliuri, saSualo maqsimaluri 

da saSualo minimaluri temperaturebi t0C 
cxrili #5 

metsadguri temperatura I II III IV V VI VII VIII IX X XI XII weli 
 

yazbegi 
saSualo -7 -7 -2 4 11 15 18 18 12 6 1 -4 5 

saS.maqsimumi _ _ _ _ _ _ _ _ _ _ _ _ _ 
saS.minimumi -13 -12 -8 -2 4 6 9 9 -4 -1 -4 -10 -2 

 
jvris  

uReltexili 

saSualo -14 -12 -7 -3 2 10 14 14 9 3 -5 -12 0 
saS.maqsimumi -5 -3 2 3 8 25 31 33 24 14 32 -3 11 
saS.minimumi -21 -19 -16 -8 -3 2 5 4 1 -5 -11 -18 7 

 
raionSi naleqebis wliuri raodenobis sidide damokidebulia md. Tergis 

auzis hipsometriul ganviTarebaze, amitom naleqebis udidesi raodenoba 
dafiqsirebulia maRal niSnulebze arsebul metsadgurebze. aqve aRsaniSnavia, 
rom naleqebis wliuri msvleloba xasiaTdeba maqsimaluri raodenobiT wlis 
Tbil (IV_X) periodSi da minimaluri raodenobiT wlis civ (XI_III) periodSi. 
naleqebis saSualo Tviuri raodenoba da wliuri jami imave metsadgurebisa da 
snos metsaguSagos mravalwliuri dakvirvebis monacemebis mixedviT, mocemulia 
#6 cxrilSi. 

 
naleqebis saSualo Tviuri raodenoba da wliuri jami mm-Si 

cxrili #6 
m/sadg. I II III IV V VI VII VIII IX X XI XII weli 

yazbegi m/mT 63 71 95 147 183 165 150 169 121 99 83 58 1404 
yazbegi 22 28 43 73 105 99 87 85 68 51 33 24 718 
kobi 39 54 78 101 139 135 122 98 91 77 59 47 1040 
sno 31 38 58 90 121 115 100 98 80 61 42 32 866 

jvris uR/t-i 81 104 119 147 198 177 143 122 110 108 102 92 1503 

 
raionSi erT dRe-RameSi mosuli atmosferuli naleqebis raodenoba 

sakmaod maRalia. metsadgur kobis mravalwliuri dakvirvebis monacemebiT, 1899 



wlis 21 oqtombers erT dRe-RameSi mosuli naleqebis raodenobam 115 mm-i 
Seadgina. naleqebis dRe-Ramuri maqsimumebis sxvadasxva uzrunvelyofis 
sidideebi metsadgur yazbegisa da kobis mravalwliuri dakvirvebis 
monacemebis mixedviT, mocemulia #7 cxrilSi. 

 
naleqebis dRe-Ramuri maqsimumebis sxvadasxva 

uzrunvelyofis sidideebi 
cxrili #7 

Mmetsadguri saSualo 
maqsimumi 

Uuzrunvelyofa P% Ddakvirvebuli 
maqsimumi 

63 20 10 5 2 1 mm TariRi 
yazbegi 48 41 59 70 82 100 114 111 1.IX.1965 
kobi 57 46 72 86 98 112 120 115 21.X.1899 

 
raionSi Tovlis safari saSualod Cndeba oqtomberSi da qreba april- 

ivnisSi. amasTan, Tovlis safaris maqsimaluri simaRle zamTris periodSi 
yazbegi m/mTian metsadgurze 156 sm-s, yazbegSi 96 sm-s, kobSi 136 sm-s, snoSi 69 
sm-s, xolo jvris uReltexilze 334 sm-s Seadgens. Tovlis safaris gaCenisa da 
gaqrobis TariRebi, aseve Tovlian dReTa raodenoba dReebSi, imave 
metsadgurebisa da snos metsaguSagos mravalwliuri dakvirvebis monacemebis 
mixedviT, mocemulia #8 cxrilSi. 

 
Tovlis safaris gaCenisa da gaqrobis TariRebi da  

Tovlian dReTa raodenoba  
cxrili #8 

met 
sadguri 

Tovlis safari Tovliani dReebi 
gaCena gaqroba saSua 

lo 
umci 
resi 

udi 
desi saSualo naadre 

vi 
gviani saSualo naadre 

vi 
gviani 

yazbegi m/mT 12.X 27.VIII 18.XI 30.VI 15.V 13.VIII 277 - - 
yazbegi 30.X 5.X 8.XII 21.IV 15.III 7.VI 104 - - 
kobi 30.X 12.IX 4.XII 2.V 5.IV 23.VI 160 - - 
sno 5.XI 7.X 9.XII 15.IV 7.III 6.VI 113   

jvris uR/t-i 8.X - - 8.VI - - 218 - - 
 
Tovlis safaris sxvadasxva uzrunvelyofis saSualo dekaduri 

maqsimaluri simaRle sm-Si, imave metsadgurebis mravalwliuri dakvirvebis 
monacemebis mixedviT, mocemulia qvemoT, #9 cxrilSi. 

 
Tovlis safaris sxvadasxva uzrunvelyofis saSualo dekaduri  

maqsimaluri simaRle sm-Si 
cxrili #9 

 
haeris sinotive erT-erTi mniSvnelovani klimaturi elementia. mas 

umTavresad sami sididiT axasiaTeben, esenia: wylis orTqlis drekadoba anu 
absoluturi sinotive, SefardebiTi sinotive da sinotivis deficiti. pirveli 
axasiaTebs haerSi wylis orTqlis raodenobas, meore _ haeris orTqliT 

  metsadguri        maqsimaluri dekaduri simaRleebis uzrunvelyofa %-Si 
   95    90    75    50    25    10     5 

yazbegi m/mT    25    29    42    57    72    106    140 
yazbegi    8    13    22    36    59    78     88 
kobi    30    41    64    92    116    128    132 

jvris uR/t-i    127    145    175    211    254    293    320 



gaJRenTvis xarisxs, xolo mesame _ miuTiTebs SesaZlebeli aorTqlebis 
sidideze.  

sakvlev teritoriaze haeris sinotivis maCveneblebi arc ise maRalia. 
aRsaniSnavia, rom haeris wylis orTqliT gajerebisa (absoluturi sinotivis) 
da misi deficitis maCvenebelis wliuri msvleloba praqtikulad emTxveva 
haeris temperaturis wliur msvlelobas. haeris sinotivis saSualo Tviuri da 
wliuri maCveneblebi imave met- sadgurebis mravalwliuri dakvirvebis 
monacemebis mixedviT, mocemulia #10 cxrilSi. 

 
Hhaeris sinotive 

cxrili #10 
metsadguri sinotive I II III IV V VI VII VIII IX X XI XII weli 

yazbegi  
maRalmTiani 

Aabsolut(mb) 1,4 1,4 1,6 2,5 3,5 4,4 5,5 5,4 4,1 2,9 2,1 1,6 3,0 
Sefard.(%) 66 68 68 69 70 71 70 69 66 63 60 60 67 

Ddeficiti(mb) 0,8 0,8 0,8 1,1 1,5 1,8 2,4 2,6 2,2 1,7 1,4 1,1 1,5 
 

yazbegi 
Aabsolut(mb) 2,8 3,0 3,7 5,6 8,0 10,0 12,1 11,6 9,1 6,2 4,5 3,3 6,7 
Sefard(%) 62 63 66 69 70 71 74 72 72 67 64 61 68 

Ddeficiti(mb) 2,0 2,0 2,2 3,2 4,0 4,8 5,1 5,6 4,5 4,0 3,1 2,4 3,6 
 

kobi 
Aabsolut(mb) 2,2 2,6 3,3 5,0 7,6 9,3 11,2 10,9 8,7 6,1 4,1 2,9 6,2 
Sefard. (%) 64 64 67 69 72 73 74 74 74 70 65 64 69 

Ddeficiti(mb) 1,5 1,5 1,7 2,4 3,4 4,2 4,6 4,7 3,7 2,9 2,4 1,7 2,9 
jvris  

uReltexili 
Aabsolut(mb) 2,3 2,5 3,1 4,6 6,4 8,5 10,5 10,2 8,1 5,5 3,8 2,8 5,7 
Sefard.(%) 78 80 84 80 82 82 83 83 86 82 79 75 81 

Ddeficiti(mb) 0,7 0,6 0,7 1,1 1,6 2,1 2,4 2,5 1,7 1,5 1,1 1,0 1,4 

 
raionSi qris yvela mimarTulebis qari, magram md. Tergis xeobis 

SedarebiT dabal niSnulebze (m/s yazbegi, kobi) gabatonebulia samxreTis 
mimarTulebis, yazbegis maRalmTian metsadgurze dasavleTis, xolo jvris 
uReltexilze Crdilo-aRmosavleTis mimarTulebis qarebi. qarebis 
mimarTulebebis ganmeorebadoba da Stilebis raodenoba wliuridan, imave 
metsadgurebis mravalwliuri dakvirvebis monacemebis mixedviT, mocemulia #11 
cxrilSi. 

qaris mimarTulebebis ganmeorebadoba da Stilebis  
raodenoba %-Si wliuridan 

cxrili #11 
Mmetsadguri C Ca a sa s sd d Cd Stili 
yazbegi m/mT 2 1 2 1 2 6 76 10 38 

yazbegi 25 2 1 4 57 9 1 1 30 
kobi 11 9 2 10 41 25 2 0 39 

jvris uR/t 7 31 1 6 23 23 8 1 38 

 
qaris saSualo wliuri siCqaris maqsimaluri sidide aRiniSneba yazbegis 

maRalmTian metsadgurze. jvris uReltexilze da xeobaSi arsebul 
metsadgurebze qaris saSualo wliuri siCqare 2,0 m/wm-s ar aRemateba. amasTan, 
qaris saSualo Tviuri maqsimumebi fiqsirdeba zamTris TveebSi, minimumi ki 
zafxulSi. qaris saSualo Tviuri da wliuri siCqareebi imave metsadgurebis 
mravalwliuri dakvirvebis monacemebis mixedviT, mocemulia #12 cxrilSi. 

 
Qqaris saSualo Tviuri da wliuri siCqare  m/wm-Si. 

cxrili #12 
Mmetsadguri Ffliugeris 

simaRle 
I II III IV V VI VII VIII IX X XI XII weli 

yazbegi m/mT 11 m. 7,0 7,5 7,4 7,0 6,1 4,8 5,0 5,4 6,4 7,1 6,6 6,8 6,4 
yazbegi 9 m. 2,6 2,6 2,4 2,0 1,6 1,5 1,4 1,6 1,7 2,0 2,2 2,5 2,0 



kobi 10 m. 1,7 1,9 1,9 1,3 1,4 1,3 1,5 1,4 1,6 1,5 1,9 1,7 1,6 
jvris uR/t 11 m. 2,2 2,4 2,2 1,8 1,9 2,0 1,9 2,0 2,0 2,0 1,9 2,2 2,0 

 

qaris sxvadasxva ganmeorebadobis maqsimaluri siCqareebi, yazbegi 
m/mTianis, yazbegis da kobis metsadgurebis mravalwliuri dakvirvebis 
monacemebis mixedviT, mocemulia qvemoT, #13 cxrilSi. 

 
qaris sxvadasxva ganmeorebadobis maqsimaluri siCqareebi 

cxrili #13 
 

metsadguri 
qaris maqsimaluri siCqare (m/wm) SesaZlebeli erTjer 

1 welSi 5 welSi 10 welSi 15 welSi   20 welSi 
yazbegi m/mT 49 57 60 63 65 

yazbegi 14 17 19 20 21 
kobi 21 25 26 27 28 

 
amindis gansakuTrebuli movlenebidan sakmaod xSiria elWeqi da setyva. 

elWeqi TiTqmis yvela TveSia aRniSnuli, gamonaklisia mxolod dekemberi. 
saSualod weliwadSi 20-50 dRea elWeqiani. setyva gansakuTrebiT zafxulis 
TveebSi aRiniSneba. 

mdinare sno, rogorc zemoT iyo aRniSnuli, Seuswavlelia 
hidrologiuri TvalsazrisiT. amitom, misi wylis temperaturisa da 
yinulovani movlenebis Sesaxeb msjeloba SesaZlebelia mxolod mis saxloves 
arsebuli md. Tergis magaliTze h/s yazbegis kveTSi, sadac mdinaris wylis 
temperaturaze da yinulovan movlenebze dakvirveba mimdinareobda mxolod 
1981-dan 1986 wlis CaTvliT.  

mdinare Tergis wylis umciresi saSualo dekaduri temperatura, 
sxvadasxva yinulovani movlenebis xangrZlivoba dReebSi da yinulovani 
movlenebis periodSi wylis umciresi xarjebis sidideebi h/s yazbegis kveTSi, 
oficialurad gamoqveynebuli hidrologiuri welwliurebis monacemebis 
mixedviT, mocemulia qvemoT, #14 cxrilis saxiT. 

 
mdinare Tergis wylis umciresi saSualo dekaduri temperatura da 

sxvadasxva yinulovani movlenebis xangrZlivoba dReebSi h/s yazbegis kveTSi 
cxrili #14 

 
 
wlebi 

  wylis umciresi  
 saSualo dekaduri 
         t0C 

 sxvadasxva yinulovani movlenebis 
       xangrZlivoba dReebSi 

 

  I   II  XII  wana- 
pirebi 

ToSi ToS- 
svla 

yinul- 
 svla 

yinul- 
dgoma 

 1981   0.6   0.5   1.0   37   54   0   0   0  
 1982   0.2   0.2   0.2   80   66   4   0   0  
 1983   0.2   0.4   0.5   58   68   1   0   0  
 1984   0.3   0.3   0.2   57   73   1   0   0  
 1985   0.3   0.1   0.3   99   39   0   0   0  
 1986   0.6   0.4   0.0   60   57   0   0   0  

 
rogorc warmodgenili cxrilidan Cans, md. Tergze h/s yazbegis kveTSi 

mdinaris mTliani gayinva an masze yinuldgoma ar dafiqsirebula. 
dafiqsirebulia mxolod ToSi da ToSsvla. mdinare snoze SesaZlebelia 
mdinareSi wylis nakadi gaiyinos mxolod zedapirze, magram ar gaiyineba mTel 
siRrmeze, radgan zedapiruli yinuli yovelTvis icavs mdinaris nakads 
siRrmuli gayinvisgan. hidrologiuri literaturidan cnobilia, rom nakadis 



mTliani gayinva mosalodnelia im SemTxvevaSi, rodesac nakadis zedapiruli 
siCqare dabalia 0,5 m/wm-ze, rac md. snos pirobebSi gamoricxulia.  

 
wylis maqsimaluri xarjebi 

 
mdinare snoswylis maqsimaluri xarjebi egx-is gadasasvlelis kveTSi 

dadgenilia analogis meTodiT. analogad aRebulia md. Tergi _ h/s yazbegis 
monacemebi, romelic moicavs periods 1928-dan 1940 wlamde da 1953-dan 1990 
wlamde. aRniSnuli 51 wliani variaciuli rigis statistikuri damuSavebis 
Sedegad momentebis meTodiT, miRebulia ganawilebis mrudis Semdegi 
parametrebi: 

maqsimaluri xarjebis saSualo mravalwliuri sidide  =
Σ

=
n
Q

Q i
0 130 m3/wm; 

variaciis koeficienti =
−
−Σ

=
1

)1( 2

n
KCv 0,55; 

asimetriis koeficienti =⋅= vs CC 4 2,20. 

dadgenilia variaciuli rigis reprezentatiulobis Sesafasebeli 
parametrebi: 

maqsimaluri xarjebis saSualo mravalwliuri sididis SefardebiTi 

saSualo kvadratuli cdomileba, rac tolia =⋅= 100
0 n

Cv
Qε 7,70 % da variaciis 

koeficientis SefardebiTi saSualo kvadratuli cdomileba 

=⋅
⋅

+
= 100

2
1 2

n
Cv

Cv
ε 11,3 %. miRebuli parametrebi damakmayofilebelia, radgan 

samSeneblo normebisa da wesebis moTxovnebis Sesabamisad %10
0
≤Qε  da 

%15≤
vCε . 

dadgenilia aseve saSualo kvadratuli gadaxra, rac tolia =δ 71,5. 
momentebis meTodiT miRebuli ganawilebis mrudis parametrebisa da 

samparametriani gama-ganawilebis ordinatebis meSveobiT dadgenilia md. Tergis 
maqsimaluri xarjebis sxvadasxva uzrunvelyofis sidideebi h/s yazbegis kveTSi. 

vuinaidan varaiciis koeficientis sidide aRemateba 0,5-s, ganawilebis 
mrudis parametrebi dadgenilia aseve grafo-analizuri meTodiT, romlis dros 
asimetriis koeficientis sidide ganisazRvreba rogorc damrecobis 
koeficientis S -is funqcia. misi sidide iangariSeba gamosaxulebiT 

%95%5

%50%95%5 2
QQ

QQQ
S

−
⋅−+

=  

maqsimaluri xarjebis saSualo mravalwliuri sidide ki gamosaxulebiT 

δ⋅Φ−= %50%500 QQ I
 

saSualo kvadratuli gadaxra iangariSeba Semdegi saxis 
damokidebulebiT 

%95%5

%95%5
0 Φ−Φ

−
=⋅=

QQ
QC I

vδ  

sadac %5Q , %50Q  da %95Q  _ wylis maqsimaluri xarjebis 5, 50 da 95 %-iani 

uzrunvelyofis sidideebia, dadgenili uzrunvelyofis empiriuli mrudidan; 

       %5Φ , %50Φ  da %95Φ _ uzrunvelyofis binomialuri mrudis 5, 50 da 

95% -iani normirebuli ordinatebia. 



grafo-analizuri meTodiT Catarebulma angariSebma gamoavlina 
ganawilebis mrudis Semdegi parametrebi: 

maqsimaluri xarjebis saSualo mravalwliuri sidide =IQ0 137 m3/wm; 

variaciis keficienti =vC 0,59; 

asimetriis koeficienti =sC 2,30; 

saSualo kvadratuli gadaxra =δ 80,7. 
grafo-analizuri meTodiT miRebuli parametrebisa da ganawilebis 

binomialuri mrudis normirebuli ordinatebis meSveobiT dadgenilia md. 
Tergis maqsimaluri xarjebis sxvadasxva uzrunvelyofis sidideebi h/s 
yazbegis kveTSi, rac miRebulia saangariSo sidideebad. 

gadasvla analogidan (h/s yazbegi) saproeqto, anu md. snoze egx-s 
gadasasvlelis kveTSi ganxorcielebulia gadamyvani koeficientis meSveobiT, 
romlis sidide miiReba gamosaxulebiT  

.
.

Fan
FsaprK =  

sadac .saprF _ mdinare snos wyalSemkrebi auzis farTobia saproeqto 

kveTSi, sadac  .saprF = 227 km2-s; 

       .anF _ mdinare Tergis wyalSemkrebi auzis farTobia analogis, anu 

h/s yazbegis kveTSi,  .anF = 778 km2-s; 

       mocemuli ricxviTi sidideebis SeyvaniT zemoT moyvanil  
gamosaxulebaSi, miiReba analogidan, anu h/s yazbegis kveTidan saproeqto 
kveTSi gadamyvani koeficientis sidide 0,292-is toli. h/s yazbegis kveTSi 
dadgenili maqsimaluri xarjebis gadamravlebiT gadamyvan koeficientebze, 
miiReba md. snos maqsimaluri xarjebi saproeqto kveTSi. 

mdinare Tergisa da snos maqsimaluri xarjebis sxvadasxva 
uzrunvelyofis sidideebi, dadgenili analogis meTodiT, mocemulia #15 
cxrilSi. 

mdinare Tergisa da snos sxvadasxva uzrunvelyofis 
maqsimaluri xarjebi m3/wm-Si dadgenili analogis meTodiT 

cxrili #15 
     kveTi F  

 km2 
0Q  

m3/wm 

 Cv   Cs   K       uzrunvelyofa P % 
  1   2   5  10 

 h/s yazbegi 778 137 0.59 2.30   _ 440 380 300 240 
 md. sno-anZa #42 235 41.4   _   _ 0.302 133 115 90.6 72.5 

 
rogorc warmodgenili cxrilidan Cans, md. snos maqsimaluri xarjebi 

saproeqto kveTSi, miRebuli analogis meTodiT, ararealurad dabalia, rac 
SesaZlebelia aixsnas wylis realuri maqsimaluri xarjebis dakvirvebebs 
Soris an dakvirvebebis ararsebobis periodSi gavliT da Sesabamisad maTi 
aRuricxvelobiT. 

amitom, md. snoswylis maqsimaluri xarjebi saproeqto kveTSi, 
dadgenilia meTodiT, romelic mocemulia ,,kavkasiis pirobebSi mdinareTa 
maqsimaluri Camonadenis saangariSo teqnikur miTiTebaSi".  

aRsaniSnavia, rom SemoTavazebuli meTodi wylis maqsimaluri xarjebis 
10-12%-iT maRal mniSvnelobebs iZleva, vidre ССССС2.01.14-83–Si (,,ССССССССССС 
ССССССССС СССССССССССССС ССССССССССССС”) mocemuli zRvruli intensivobis 
formula, romelic gamoyvanilia yofili ssr kavSiris mdinareebisTvis gasuli 
saukunis 60-ian wlebSi. zRvruli intensivobis formula ar iTvaliswinebs 
bolo aTwleulebis ganmavlobaSi mimdinare klimatis globalur cvlilebebs 



da masTan dakavSirebul naleqebis gazrdil intensivobas, rac Sesabamisad 
aisaxeba zRvruli intensivobis formuliT miRebuli xarjebis dabal 
sidideebze. klimatis globaluri cvlilebebis fonze naleqebis gazrdili 
intensivobisa da Sesabamisad maqsimaluri xarjebis gazrdili maCveneblebis 
gaTvaliswinebiT, miRebuli iqna gadawyvetileba wylis maqsimaluri xarjebis 
saangariSo sidideebis dadgenis Sesaxeb teqnikur miTiTebaSi mocemuli 
meTodiT. aRniSnuli meTodi kargad aprobirebulia saqarTvelos pirobebSi da 
praqtikuli gamocdilebidan gamomdinare akamyofilebs klimatis clilebebiT 
gamowveul  Tanamedrove pirobebs.  

aRniSnuli meTodis Tanaxmad, wylis maqsimaluri xarjebis sidideebi 
aRmosavleT saqarTvelos im mdinareebze, romelTa wyalSemkrebi auzis 
farTobi 5 km2-dan 300 km2-mdea, iangariSeba formuliT, romelsac Semdegi saxe 
gaaCnia 

( )
δλτ
⋅⋅Π⋅









+
⋅⋅⋅

⋅= 44,0

125,038,035,167,0

10L
iKFRQ  m3/wm 

sadac R _raionuli parametria. misi mniSvneloba aRmosavleT saqarTvelos 
pirobebSi miRebulia 1,15-is toli; 

       F _ wyalSemkrebi auzis farTobia saaangariSo kveTSi km2-Si; 
       K _raionis klimaturi koeficientia, romlis mniSvneloba aiReba 

specialuri rukidan;  
        τ _ ganmeorebadobaa wlebSi; 

        i _mdinaris kalapotis gawonasworebuli qanobia erTeulebSi 
saTavidan saaangariSo kveTamde; 

        L_ mdinaris sigrZea saTavidan saangariSo kveTamde km-Si; 
        Π _mdinaris auzSi arsebuli niadagis safarvelis maxasiaTebeli 

koeficientia. misi mniSvneloba aiReba specialuri rukidan da Sesabamisi 
cxrilidan; Cven SemTxvevaSi misi sidide aRebulia 1-is toli; 

         λ _ auzis tyianobis koeficientia, romlis sidide iangariSeba 
gamosaxulebiT 

F
Ft⋅+

=
2,01

1λ  

      aq tF _ auzis tyiT dafruli farTobia %-Si. 

         δ _auzis formis koeficientia. misi mniSvneloba miiReba 
gamosaxulebiT 

75,025,0 max +⋅=
sasB

B
δ  

sadac maxB _ auzis maqsimaluri siganea km-Si; 

       sasB _ auzis saSualo siganea km-Si. misi mniSvneloba miiReba 

damokidebulebiT 
L
FBsas = ;  

mdinare snoswylis maqsimaluri xarjebis saangariSod saWiro 
morfometriuli elementebis mniSvnelobebi, dadgenili 1 :50000 masStabis 
topografiuli rukis mixedviT, aseve zemoT moyvanili formuliT 
gaangariSebuli 100 wliani, 50 wliani, 20 wliani da 10 wliani ganmeorebadobis 
wylis maqsimaluri xarjebis sidideebi mocemulia qvemoT,  #16 cxrilSi.  

 
 



mdinare snoswylis maqsimaluri xarjebi m3/wm-Si saproeqto 
kveTSi 

cxrili #16 
  mdinare-kveTi  
 

 F   
 km2 

 L  
 km 

i  
 kal 

 λ   δ    K       maqsimaluri xarjebi 
=τ 100 

wels 
=τ 50 

wels 
=τ 20 

wels 
=τ 10 

wels 
md.sno-anZa#42  235  28.2 0.059  0.98  1.0  6.5  430  330  235  180 

 
mdinare snos maqsimaluri xarjebi, mocemuli #16 cxrilSi, miRebulia 

saangariSo sidideebad saproeqto anZebis ubanze. 
 

wylis maqsimaluri doneebi 
 

mdinare snoswylis maqsimaluri xarjebis Sesabamisi doneebis niSnulebis 
dasadgenad, gadaRebuli iqna kalapotis ganivi kveTebi egx-s saproeqto anZebis 
kveTebSi, romelTa safuZvelze dadgenili iqna mdinaris hidravlikuri 
elementebi. aRniSnuli hidravlikuri elementebis mixedviT ganxorcielda 
wylis maqsimalur xarjebsa da doneebs Soris )(HfQ =  damokidebulebis 

mrudebis ageba, romlebic erTmaneTTan Sebmulia or saangariSo kveTs Soris 
nakadis hidravlikuri qanobis SerCevis gziT. kveTSi nakadis saSualo siCqare 
naangariSevia Sezi-maningis cnobili formuliT, romelsac Semdegi saxe gaaCnia 

                             
n

ihV
2/13/2 ⋅

=  

sadac h  – nakadis saSualo siRrmea kveTSi m-Si; 
        i _nakadis hidravlikuri qanobia or saangariSo kveTs Soris; 

          n _ simqisis koeficientia, romlis sidide specialuri gaTvlebiT 
kalapotisTvis miRebulia 0,040-is toli. 

qvemoT, #17 cxrilSi, mocemulia md. snoswylis sxvadasxva 
ganmeorebadobis wylis maqsimaluri xarjebis Sesabamisi doneebis niSnulebi 
saproeqto anZebis  ubanze. 

 
mdinare snoswylis maqsimaluri doneebi 

cxrili #17 
 

anZis 
# 

manZili 
ganivebs 
Soris 
m-Si 

wylis 
napiris 

niSnulebi 
m.abs. 

fskeris 
udablesi 
niSnulebi 

m.abs. 

w.m.d 
=τ 100 

wels, 
Q=430 
m3/wm 

 

=τ 50 
wels, 
Q=330 
m3/wm 

 

=τ 20 
wels, 
Q=235 
m3/wm 

 

=τ 10 
wels, 
Q=180 
m3/wm 

 
# 42     

  190 
  151    

1747.18 1746.53 1749.50 1749.20 1748.90 1748.65 

    # 43 1747.37 1746.59 1749.80 1749.50 1749.15 1748.90 

  # 44 1747.48 1746.17 1750.40 1750.10 1749.75 1749.45 

 
naxazebze, md. snoswylis kalapotis ganiv kveTebze, datanilia 100 wliani 

da 10 wliani ganmeorebadobis wylis maqsimaluri xarjebis Sesabamisi doneebis 
niSnulebi.  

aRsaniSnavia, rom #44 anZis kveTSi, 100 wliani ganmeorebadobis wylis 
maqsimaluri xarjis gavlisas wyali gadava marcxena dambaze 0,25 sm-is fenis 
simaRliT, rac savaraudod #44 anZasTan aseve iqneba 0,25 sm-is simaRlis. wylis 
aRniSnuli fenis simaRles eqneba metad umniSvnelo siCqare rac ver gamoiwvevs 
anZis fskeris garecxvas da safrTxes ver Seuqmnis mis mdgradobas. 



mdinaris hidravlikuri elementebi, romelTa safuZvelze ganxorcielda 
wylis maqsimalur xarjebsa da doneebs Soris )(HfQ =  damokidebulebis     

mrudebis ageba mocemulia #18 cxrilSi.  
 

mdinare snoswylis hidravlikuri elementebi 
cxrili #18 

niSnulebi 
m.abs. 

kveTis 
elementebi 

kveTis 
farTobi 

ωMm2 
 

nakadis 
sigane 

Β m 

saSualo 
siRrme 

h m 

nakadis 
qanobi 

і 

saSualo 
siCqare 
Mν m/wm 

 

wylis 
xarji 
Q m3/wm 

anZa #42  
1747.18 kalapoti 8.97 20.6 0.43 0.00760 1.24 11.1 
1748.50 kalapoti 65.3 64.8 1.01 0.00760 2.19 143 
1749.50 kalapoti 133 70.8 1.88 0.00760 3.33 443 

anZa #43 L =190 m. 
1747.37 kalapoti 21.8 41.7 0.52 0.00100 0.51 11.1 
1748.50 kalapoti 105 105 1.00 0.00150 0.97 102 
1749.50 kalapoti 213 111 1.92 0.00160 1.55 330 
1750.00 kalapoti 269 114 2.36 0.00185 1.91 502 

anZa #44 L =151 m. 
1747.48 kalapoti 18.2 20.7 0.88 0.00073 0.61 11.1 
1748.50 kalapoti 44.5 30.8 1.44 0.00220 1.50 66.8 
1749.50 kalapoti 78.9 38.0 2.08 0.00350 2.42 191 
1750.00 kalapoti 98.5 40.5 2.43 0.00420 2.94 290 

 
 

kalapotis mosalodneli zogadi da adgilobrivi garecxvis 
siRrme 

 
mdinare sno (snoswyali) Seuswavlelia hidrologiuri TvalsazrisiT. 

Seuswavlelia misi kalapoturi procesebic. amitom,  misi kalapotis 
mosalodneli zogadi garecxvis maqsimaluri siRrme #43 anZis kveTSi 
dadgenilia meTodiT, romelic mocemulia v. lapSenkovis monografiaSi 
,,hidrokvanZebis biefebSi mdinareTa kalapotebis deformaciebis prognozireba" 
(leningradi, 1979 w). 

aRniSnuli meTodis Tanaxmad, Tavdapirvelad ganisazRvreba kalapotis 
zogadi garecxvis saSualo siRrme Semdegi formuliT 

y

sash

p
sash dB

nQ
H

⋅+




















⋅

⋅
=

3/21

1
3/2

%
.

10
 m 

sadac %pQ _ wylis 1%-iani uzrunvelyofis maqsimaluri xarjia, rac 

tolia 430 m3/wm-is ;  
       n _kalapotis simqisis koeficientia, rac tolia 0,040-is ;  

        B _mdgradi kalapotis siganea, romlis sidide dadgenilia 
formuliT 

2,0

5,0
%

i
Q

AB p⋅=  

sadac A A_ ganzomilebiTi koeficientia, romlis sidide meryeobs 0,9-dan 
1,1-mde. Cven SemTxvevaSi misi sidide aRebulia 1,1-is toli; 

       −%pQ  aqac 1%-iani uzrunvelyofis wylis maqsimaluri xarjia;  



          −i  nakadis hidravlikuri qanobia saproeqto ubanze, rac tolia 
0,0076-is; 

mocemuli ricxviTi mniSvnelobebis SeyvaniT zemoT warmodgenil 
formulaSi, miiReba md. snos mdgradi kalapotis sigane 100 wliani 
ganmeorebadobis (1%-iani uzrunvelyofis) wylis maqsimaluri xarjis gavlis 
pirobebSi 60,5≈60,0 metris toli.   

       sashd _ kalapotis amgebi myari masalis saSualo diametria m-Si. misi 

sidide ganisazRvreba gamosaxulebiT 

                                 9,05,4 id sash ⋅=  m 

     aq −i  aqac nakadis hidravlikuri qanobia saproeqto ubanze; aqedan 
kalapotis amgebi myari masalis saSualo diametri miiReba 0,06 m-is anu 60 mm-is 
toli.  

         y _ n. pavlovskis formulaSi Sezis koeficientis ganmsazRvreli 

xarisxis maCvenebelia. misi sidide iangariSeba gamosaxulebiT 

)1,0(75,013,05,2 −⋅⋅−−⋅= nRny  

sadac R -hidravlikuri radiusia, rac mdinareebisTvis saSualo siRrmis 
tolia, e.i. hR =  m. Cven SemTxvevaSi, #43 anZis kveTSi, mdinaris saSualo 
siRrme, dadgenili hidravlikuri elementebis cxrilis mixedviT, Seadgens 2,25 
metrs. 

      n _ aqac kalapotis simqisis koeficientia. aqedan y =0,258-s. 
mocemuli ricxviTi sidideebis SeyvaniT zemoT moyvanil formulaSi 

miiReba kalapotis zogadi garecxvis saSualo siRrme 3,60 metris toli. 
kalapotis zogadi garecxvis maqsimaluri siRrme miiReba 

damokidebulebiT 

                       maxH = 1,6 sH⋅  metrs 

aqedan, md. snos kalapotis mosalodneli zogadi garecxvis maqsimaluri 
siRrme #43 anZis kveTSi miiReba 5,76≈5,80   metris toli. 

saproeqto #43 anZasTan kalapotis mosalodneli adgilobrivi garecxvis 
siRrme dadgenilia meTodiT, romelic mocemulia ,,wyalsadinarebis 
gadakveTebze sarkinigzo da saavtomobilo xidebis saZiebo da saproeqto 
samuSaoebis Casatarebel miTiTebaSi’’.  

aRniSnuli meTodis Tanaxmad, mdinare snos adgilobrivi garecxvis 
siRrme #43 anZasTan naangariSevia formuliT, romelic iTvaliswinebs 
garecxvis RrmulSi fskeruli natanis Seuferxebel moxvedras. aRniSnul 
formulas Semdegi saxe gaaCnia 

KMb
VV

hh ⋅⋅
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−
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ω
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0 014,0   m 

sadac 0h –adgilobrivi garecxvis maqsimaluri siRrmea cilindruli 

formis burjTan, rodesac  0VV =  ; misi mniSvneloba miiReba formuliT 

β

ω

β









⋅⋅
=

0

0

2,6

V
Hh  

867,0

18,0 





⋅=

H
bβ  



sadac b –anZis siganea m-Si, Cven SemTxvevaSi misi zeda nawilis b =0,41 m-is 
tolia; 

   H _nakadis siRrmea metrebSi burjis win fskeridan, rac dadgenilia 
100 wliani ganmeorebadobis xarjis donisa da fskeris udablesi niSnulis 

sxvaobiT. Cven SemTxvevaSi H =3,21 m-s. aqedan, =β 0,0302;  

   0V  _ is siCqarea, romlis dros iwyeba kalapotis fskerze daleqili 

myari masalis gadaadgileba, moZraoba. misi sidide iangariSeba gamosa- 
xulebiT 

4
.0 64,0 mmsashdHV ⋅⋅=   m/wm 

 sadac H H _am SemTxvevaSic nakadis siRrmea metrebSi burjis win 
fskeridan, rac tolia 3,21 m-is; 

          dand _kalapotis fskerze daleqili myari natanis fraqciebis 

saSualo diametria mm-Si, rac 60 mm-is tolia;                          
mocemuli ricxviTi mniSvnelobebis SetaniT zemoT moyvanil 

gamosaxulebaSi, miiReba kalapotis fskerze daleqili myari masalis 
gadaadgilebisTvis saWiro siCqare 2,38 m/wm-is toli;  

           V _ nakadis saSualo siCqarea kalapotSi, romlis mniSvneloba 
mdinaris hidravlikuri elementebis cxrilidan da tolia V =3,30 m/wm-is;  

         ω _myari natanis hidravlikuri simsxoa m/wm-Si. misi sidide, 
damokidebuli myari natanis saSualo diametrze, aiReba specialuri 
cxrilidan da tolia 0,842 m/wm-is;  

mocemuli ricxviTi mniSvnelobebis SetaniT zemoT moyvanil formulaSi, 
cilindruli formis burjTan adgilobrivi garecxvis maqsimaluri siRrme 
toli iqneba 0,58 m-is. 

  M _sayrdenis konstruqciis koeficientia, rac marTkuTxa sayrdenis 
pirobebSi miRebulia 1,24-is toli; 

K  _ koeficientia, romelic iTvaliswinebs nakadis mimarTulebis kuTxes 
anZis mimarT. misi sidide ganisazRvreba formuliT 

f

b
H

K ⋅
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75,0

12,1
22,11  

sadac f _ koeficientia, romelic aiReba specialuri grafikidan 

nakadis mimarTulebis  α  kuTxis gaTvaliswinebiT. Cven SemTxvevaSi, mdinare 
snos kalapotis SesaZlo cvlilebis SemTxvevaSi nakadis dinebis kuTxe anZis 
mimarT aRebulia =α 400-is toli, rasac Seesabameba f -is mniSvneloba 0,40-is 

toli. aqedan K toli iqneba 1,47-is; 
miRebuli ricxviTi mniSvnelobebis SetaniT kalapotis adgilobrivi 

garecxvis maqsimaluri siRrmis saangariSo formulaSi, #43 anZis kveTSi, md. 
snos kalapotis Secvlisa da anZis wylis ZiriTad nakadSi moxvedris 
SemTxvevaSi, adgilobrivi garecxvis siRrme toli iqneba 1,07 m-is. 

mdinaris kalapotis adgilobrivi garecxvis maqsimaluri siRrme 
saproeqto anZis kveTSi miiReba kalapotis zogadi garecxvis maqsimaluri 
siRrmisa da adgilobrivi garecxvis siRrmis dajamebiT, e.i. kalapotis 
adgilobrivi garecxvis maqsimaluri siRrme saproeqto anZasTan, kalapotis 
Secvlisa da anZis wylis ZiriTad nakadSi moxvedris SemTxvevaSi, toli iqneba 

=+= maksmaks
I

maks hHH 5,80+1,07=6,87≈6,90 m; 



kalapotis zogadi da adgilobrivi garecxvis dajamebuli maqsimaluri 
siRrme unda gadaizomos mdinaris 100 wliani ganmeorebadobis wylis 
maqsimaluri xarjis Sesabamisi donidan qvemoT #43 anZis kveTSi, rac anZis qveS 
arsebuli gruntis zedapiridan 4,45 metrs Seadgens.    

aqve aRsaniSnavia, rom zemoT moyvanili meTodebiT kalapotis zogadi da 
adgilobrivi garecxvis siRrmeebi iangariSeba mxolod aluviur kalapotebSi 
wylis maqsimaluri xarjebis gavlisas. meTodi ar iTvaliswinebs mdinareebis 
siRrmuli eroziis parametrebis dadgenas ZiriTad, kldovan qanebSi, sadac 
siRrmuli eroziis ganviTareba sakmaod xangrZlivi procesia. amrigad, Tu 
nagebobis kveTSi dafiqsirdeba ZiriTadi qanebi garecxvis siRrmeze maRla, 
nageboba unda daefuZnos ZiriTad qanebs. 
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