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naSromi eZRvneba ekologiis geologiuri aspeqtebis 
globalur sakiTxebs, masSi ganxilulia: liTosferos age-
bulebisa da formirebis kanonzomierebebi, misi mdebareoba 
galaqtikaSi da mzis sistemaSi, bunebrivi resursebis 
dacvisa da racionaluri gamoyenebis sakiTxebs, bunebrivi 
geologiuri da sainJinro geologiuri procesebis zegavl-
enas garemoze da am procesebis Sedegebis prevencias, 
mWidro urTierTkavSirs abiotur garemos - atmosferos, 
hidrosferos, liTosferosa da biots Soris.  
   avtoris azriT `ekologiis geologiuri aspeqtebi” unda 
ikiTxebodes umaRles saswavleblebSi, winamdebare naSromi 
sasargeblo iqneba ganurCevlad yvela specialobis studen-
tebisaTvis.  
 
 

The book is dedicated to the global issues of geological aspects of the 
environment, it addresses issues sdeduet: structure and regularities of the 
formation of the lithosphere, the location of the land in the galaxy and the solar 
system, the close relationship between the abiotic environment: the 
atmosphere, hydrosphere, lithosphere and biota; the protection and rational use 
of natural resources; the impact of natural geological and engineering 
geological processes on the natural environment and the prevention of these 
processes. 

According to the author, the public interest, subject - "Geological aspects 
of ecology" should taught in all institutions of higher education. 

 
 
Книга посвящается глобальным вопросам геологических аспектов 

экологии, в ней рассматриваются сдедующие вопросы: строение и 
закономерности формирования литосферы, расположение земли в 
галактике и солнечной системе, тесные взаимоотношения между 
абиотической среды: атмосферы, гидросферы, литосферы и биоты; 
вопросы защиты и рационального использования естественных ресурсов; 
влияние естественных геологических и инженерно геологических 
процессов на естественную среду и предотвращение этих процессов.   

 По мнению автора, исходья из общественных интересов, предмет - 
«Геологические аспекты Экологии» должен преподаваться во всех 
высших учебных заведениях. 

. 
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Sesavali 
 

   ekologia aris mecniereba, romelic swavlobs coc-
xali organizmebis, biologiuri sistemebisa da sabi-
nadro garemos Soris urTierTdamokidebulebas. 
   ekologia gasul saukuneSi ganixileboda, rogorc 
mxolod biologiis Semadgeneli nawili. magram aRmoC-
nda, rom ekologia garda biologiisa mWidrodaa da-
kavSirebuli dedamiwis Semswavlel mecnierebebTan – 
geologiasTan da geografiasTan, aseve qimiasTan, fi-
zikasTan da maTematikasTan. ufro metic, Camoyalibda 
e.w. `ekologiuri eTika”, xolo eTnografiasTan da ku-
lturologiasTan kavSirSi – `eTnoekologia”. 
   Tanamedrove ekologia swavlobs urTierTdamokide-
bulebas adamiansa da biosferos Soris, aseve teqno-
sferosa da mis garemomcvel bunebriv garemos Soris.  
   ekologiis problemebisa da ideebis SeRwevas cod-
nis sxva sferoebSi ewodeba ekologizacia. 
   geoekologia ganixileba, rogorc geologiuri ga-
remos ekologia. aseTi midgomiT, geoekologia Seiswa-
vlis geologiuri garemos kanonzomier kavSirebs de-
damiwasTan, hidrosferosTan, atmosferosTan da bios-
ferosTan. amrigad, geoekologia aris geologiis, geo-
qimiis, biologiisa da ekologiis mijnaze myofi dis-
ciplina.   
   geoekologia Seiswavlis 2 mimarTulebas: 1. geolo-
giuri garemos ekologiasa da 2. geografiul, biolo-
giur da socialur-sawarmoo sistemebis urTierTkav-
Sirs.   
   liTosferos ekologiur funqciaSi igulisxmeba 
funqciis mTeli mravalferovneba, romelic asaxavs 
liTosferos rolsa da mniSvnelobas, miwisqveSa 
wylebis, navTobis, sawvavi gazebis, geofizikuri velis 
da masSi mimdinare geologiuri procesebis CaTvliT, 
romelic aucilebelia biotisa da umTavresad, adamia-
nis sazogadoebisaTvis.   
   gamoyenebiTi ekologiis mTavari amocanaa sicocx-
lis organizaciis saerTo kanonzomierebebis safuZve-
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lze, bunebrivi resursebis racionaluri gamoyenebis  
principebis Camoyalibeba.  
   misi praqtikuli mimarTulebebia:  
1) qalaqis aglomeraciebis gavlenis sferoSi arsebu-
li teritoriebis ekologiuri geologia;  
2) hidroteqnikuri obieqtebis gavlenis sferoSi arse-
buli zonebis ekologiuri geologia;  
3) sasargeblo wiaRiseulis sabadoebis gavlenis sfe-
roSi arsebuli teritoriebis ekologiuri geologia; 
4) melioraciuli obieqtebis gavlenis sferoSi arsebu-
li teritoriebis ekologiuri geologia;  
5) xazobrivi obieqtebis gavlenis sferoSi arsebuli 
zonebis ekologiuri geologia;  
6) Tboenergetikuli obieqtebis gavlenis sferoSi ars-
ebuli teritoriebis ekologiuri geologia;  
7) atomur-energetikuli obieqtebis gavlenis sferoSi 
arsebuli teritoriebis ekologiuri geologia;  
8) sasoflo-sameurneo obieqtebis gavlenis sferoSi 
arsebuli teritoriebis ekologiuri geologia;  
9) satyeo-sameurneo obieqtebis gavlenis sferoSi ars-
ebuli teritoriebis ekologiuri geologia;  
10) samrewvelo obieqtebis gavlenis sferoSi arsebuli 
teritoriebis ekologiuri geologia da a.S.   
   uaxlesi monacemebiT kacobriobis istoria 4,5 mln 
wels moicavs. misi Casaxvis momentidan da sawarmoo 
Zalebis ganviTarebis paralelurad iqmneboda mTliani 
bunebriv-istoriuli sistema. am sistemis ganviTareba 
erTis mxriv xels uwyobda bunebis gardaqmnas da meo-
res mxriv, qmnida pirobebs adamianTa normaluri ganv-
iTarebisaTvis.  
   biosfero aris planetis is nawili, sadac srulad 
aris warmodgenili moZraobis formebisa da struqtu-
ris elementebi: fizikuri, qimiuri da biologiuri. 
   liTosfero, hidrosfero, troposfero da cocxali 
samyaro, imyofeba mudmiv urTierTqmedebasa da urTie-
rTdamokidebulebaSi. biosferos yvela struqturis 
urTierTqmedeba gansazRvravs myari, TanabarSewonili 
da dinamiuri sistemebis organizebulobas. 
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   biosfero da misi komponentebi warmoadgenen dasr-
ulebul sistemebs misi nawilebis Camoyalibebuli 
TviTmaregulirebeli meqanizmebiT. radgan TiToeuli 
komponenti istoriulad warmoiSva da formirdeboda 
mTlian sazRvrebSi, amitom misi struqturuli mdgoma-
reoba sistemaSi da funqcionaluri roli ar aris Se-
mTxveviTi. biosferos komponentebs erTian sistemaSi 
garkveuli mdgomareoba uWiravT rogorc TavianTi Ta-
vis, aseve sxva nawilebis mimarT. sistemis nebismieri 
komponentis mniSvnelovani cvlileba adre Tu gvian 
aisaxeba danarCen komponentebze da gavlenas axdens 
maT cvlilebebze. amis Sedegad miiRweva biosferos 
TviTregulireba da kanonzomieri cvlileba droSi. 
   biosfero gavrcelebulia:  

   - troპosferoSi, romelic warmoadgens Cveni plane-
tis periferiul sivrces; 
   - hidrosferoSi, romelic warmoadgens dedamiwis 
wylis sivrces; 
   - liTosferoSi, romelic warmoadgens dedamiwis 
yvelaze zeda fenas. 
   biosferos ZiriTadi maxasiaTeblebia Semdegi 
pirobebi: 
wyali aris yvelgan da yovelTvis;  
biosferoSi mudmivad aRwevs mzis radiacia, romelic 
warmoadgens energiis erTaderT bunebriv wyaros. 
   am egzogenuri energiis wyalobiT mcenareebi da 
cxovelebi gamoimuSaveben im organul nivTierebebs, 
romlebsac iyeneben qimiuri, meqanikuri, osmosuri da 
sxva energiis misaRebad da romlebic aucilebelia ma-
Ti zrdis, kvlavwarmoqmnisa da funqcionaluri urTie-
rTdamokidebulebisaTvis.  
   atmosferosTan SedarebiT biosfero gamoiyureba 
rogorc Txeli zedapiruli Sre, romlis sisqe Sead-
gens ramdenime kilometrs. miuxedavad amisa igi warmo-
adgens rTul sistemas.  
   biosferos Tanamedrove saxe miRebulia cocxali 
organizmebis xangrZlivi zemoqmedebis Sedegad, rome-
lic grZeldeba 3 miliard welze met xans. cocxali 
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organizmebis garemos mineralur elementebTan mudmivi 
urTierTqmedebis wyalobiT liTosfero, hidrosfero 
da atmosfero am geologiur periodSi Camoyalibda 
Tanamedrove saxiT. 
   buneba anu mTeli samyaro aris Tvisebrivad gansxva-
vebuli, magram erTmaneTTan uSualod dakavSirebuli 
sistemebis kavSiri, romelic warmogvidgeba rogorc 
abiogenuri, biogenuri da sociogenuri movlenebis 
erTianoba. 
   buneba gvevlineba rogorc ganviTarebis uwyveti 
xazi, rogorc mTeli samyaro. am mxriv bunebam Tavisi 
ganviTarebis sami ZiriTadi safexuri ganvlo: 
   1. araorganuli buneba, dawyebuli umciresi ele-
mentaruli nawilakebiT da veliT, romelTagan Sed-
geba kosmosuri garemo da damTavrebuli giganturi va-
rskvlavebiT, romelic ganixileba rogorc sicocxles 
moklebuli struqtura - abiosfero. 
   2. organuli buneba, dawyebuli pirveli cocxali 
organizmebiT, romelTagan Sedgeba mcenareTa da cxo-
velTa samyaro da damTavrebuli adamianiT, romelic 
unda ganvixiloT rogorc biosfero. 
   3. sazogadoeba, romelic unda ganvixiloT rogorc 
yvelaze srulyofili biosferuli struqtura, romel-
Sic xdeba ara marto abiogenuri, aramed biogenuri 
movlenebis gardaqmnac sociogenur movlenebad - noos-
ferod anu anTroposferod. 
   noosfero sazogadoebis bunebaze da adamianze zem-
oqmedebis efeqtiT izomeba. adamianis bunebasTan damo-
kidebulebis aucilebloba ganisazRvreba adamianebis 
erTmaneTan damokidebulebis aucileblobiT, xolo am 
aucileblobas safuZvlad udevs warmoebisa da masTan 
uSualod dakavSirebuli cnobierebis efeqti.  
   akademikos v.i. vernadskis Tanaxmad, noosferos te-
rminis qveS igulisxmeba Cveni planetis bunebrivi gan-
viTarebis is etapi, rodesac mwarmoebluri Zalebis 
ganviTarebis spontanuri, stiqiuri, arakontrolireba-
di periodi icvleba axali SexedulebebiT, romlis 
Tanaxmad adamianuri inteleqti aiZulebs mas Tavis Ta-
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vze aiRos planetis mimarT mzrunveloba da pasuxismg-
ebloba. 
   noosferul ganviTarebaze gadasvla moiTxovs saz-
ogadoebis yvela fenis erTian ekologiur azrovnebas 
dawyebuli rigiTi moqalaqidan umaRles xelmZRvane-
lamde.  
   noosferul ganviTarebaze gadasvlisas aucilebe-
lia biosferos mdgradobis SenarCuneba, ekonomikuri 
da socialuri problemebis urTierTkavSirisa da sae-
rTaSoriso masStabis TanamSromlobis gaRrmaveba. 
   kacobriobis gadasvlisas noosferuli ganviTareb-
is gzaze saWiroa qveynebis mWidro TanamSromloba 
bunebaTsargeblobis sferoSi. am mizniT unda ganxor-
cieldes Semdegi RonisZiebebi: erovnuli, bunebis dac-
vis ekologiuri normebisa da sistemebis saerTaSori-
so harmonizacia; bunebaTsargeblobis sferoSi saerTa-
Soriso programebisa da proeqtebis erToblivi Semu-
Saveba da realizacia; garemoze anTropogenuli zegav-
lenis  normirebis meTodebis unificireba; saerTaSor-
iso ekologiuri sainformacio sistemis Seqmna da 
mxardaWera; garemos ekologiuri dacvis samecniero-
teqnikuri politikis SemuSaveba da ganxorcieleba. 
   garemos dacva xorcieldeba sameurneo, samecniero-
saganmanaTleblo, istoriul-memorialuri, kultur-
ul-esTetikuri, gamajansaRebeli mizniT da zogadsa-
kacobriobo mniSvneloba aqvs. 
   Tanamedrove civilizacia da biosfero veRar umkl-
avdeba bunebaze mavne zegavlenas, romelic warmoiqmne-
ba adamianis sameurneo saqmianobis Sedegad, ris gamoc, 
igi ukve ganicdis degradacias.  
   samecniero-teqnikurma progresma da sawarmoo Zale-
bis swrafma ganviTarebam msoflio miiyvana bunebisa 
da sazogadoebis urTierTqmedebis Zirfesvian cvlile-
bebTan.  
   msoflio ekonomikis eqsponencialuri zrda xels 
uwyobs dedamiwis fizikuri SesaZleblobebis amowur-
vas. energetikuli, nedleulisa da ekologiuri kri-
zisebi adasturebs am ideis safuZvlianobas. Tu wars-
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ulSi ekologiur krizisebs hqondaT lokaluri xasia-
Ti da ar iwvevdnen bunebis radikalur cvlilebebs, 
axlandel kriziss axasiaTebs sayovelTao xasiaTi, 
romelsac mivyavarT globaluri katastrofisaken. 
msoflio ekonomika mivida ukidures zRvarTan, radgan 
iwureba planetis iafi da xelmisawvdomi resursebi. 
   saswrafo zomebia misaRebi biosferos SenarCunebis 
mizniT. winaaRmdeg SemTxvevaSi uaxloes momavalSi ka-
cobrioba aRmoCndeba kritikul mdgomareobaSi, rode-
sac SeuZlebeli iqneba globaluri katastrofis Tavi-
dan acileba. 
   mosalodneli ekologiuri katastrofis niSnebia: 
klimatis globaluri cvlilebebi, ozonis Sris Semci-
reba, atmosferos saSualo temperaturis zrda, mJave-
Semcveli naleqebi, biologiuri organizmebis sacxov-
rebeli farTis Semcireba, socialuri garemos gaua-
reseba, niadagis erozia da sxva negatiuri movlenebi.  
   noosferul ganviTarebaze gadasvla moiTxovs saz-
ogadoebis yvela fenis erTian ekologiur azrovnebas 
dawyebuli rigiTi moqalaqidan umaRles xelmZRvane-
lamde.  
   garemos dacva xorcieldeba sameurneo, samecniero-
saganmanaTleblo, istoriul-memorialuri, kultur-
ul-esTetikuri, gamajansaRebeli mizniT da zogadsaka-
cobriobo mniSvneloba aqvs. 
   adamianisa da garemos urTierTkavSirs aqvs plane-
taruli xasiaTi. igi ar SeiZleba gadawydes erTi 
qveynis an regionis masStabiT. 
   adamianis mier bunebrivi resursebis gamoyenebas 
garduvalad mosdevs bunebrivi garemos Secvla, rog-
orc dadebiTad, ise uaryofiTad.     
   garemos dacva tradiciulad prioritetulia yvela 
qveynisaTvis, miT umetes saqarTvelosaTvis, romlis 
geopolitikuri mdebareoba kidev ufro amZafrebs 
mdgomareobas. ekonomikur da politikur gzajvaredin-
ze myofi qveyana, sadac gadis Tanamedrove navTobsade-
ni da gazsadeni da didi perspeqtiva aqvs rom gaivlis 
aRmosavleTisa da dasavleTis SemakavSirebeli e.w. 
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`abreSumis gza”, didi saSiSroebis winaSea, rom mox-
des globaluri ekologiuri katastrofa. am pro-
cesebs xels uwyobs saqarTvelos rTuli geologiuri, 
geoteqtonikuri, geomorfologiuri, hidrogeologiuri 
da sainJinro geologiuri pirobebi.  
   saqarTvelo mTagoriani qveyanaa, romelic ganicdis 
bunebrivi Zalebis mxriv aqtiur zemoqmedebas. igi 
gamovlindeba arc Tu iSviaTi miwisZvrebis, wyaldido-
bebis, mewyrebis, Rvarcofebis, kldezvavebisa da sxva 
katastrofebis saxiT. 
   baqo-jeihanis navTobsadenis da baqo-erzrumis gaz-
sadeni gadis geoteqtonikuri TvalsazrisiT saqarTve-
los erT-erT yvelaze aqtiur regionSi - borjomis 
xeobaSi, sadac mdebareobs msoflioSi cnobili bor-
jomis mineraluri wylis unikaluri sabado. navTob-
sadenis hermetizaciis darRvevisa da navTobis daRv-
ris SemTxvevaSi gamoricxuli ar aris misi moxvedra 
miwis wiaRSi. e.i. mosalodnelia sabados dabinZureba 
drois mcire periodSi, romlis reabilitaciisaTvis 
saWiro iqneba saukuneebi.  
   ekologiuri usafrTxoebis uxeSi darRvevis maga-
liTia navTobsadenisa da gazsadenis gayvana moZrav 
mewyrul sxeulze borjomis xeobaSi sof. dgvaris mi-
damoebSi miuxedavad imisa, rom arsebobs alternatiu-

li vაriაnti axalcixisa da vales gavliT. 
   garemosa da bunebrivi resursebis dacva warmoadg-
ens yvelaze umniSvnelovanes amocanas, xolo bunebaSi 
uxeSi Careva gamoiwvevs ekologiuri wonasworobis da-
rRvevas da aunazRaurebel danakargebs.       
   sazogadoebis ekologiuri interesebis dacva ganmt-
kicebulia saqarTvelos konstituciiT, romlis Tanax-
mad: `yvelas aqvs ufleba cxovrobdes janmrTelobisa-
Tvis uvnebel garemoSi, sargeblobdes bunebrivi da 
kulturuli garemoTi”. es moTxovna gamoxatavs moqal-
aqeTa uflebas ara marto jansaR garemoze, aramed mi-
uTiTebs am uflebis dacvis garantiaze, e.i. mmarTve-
lobis organoebs akisrebs valdebulebebs garemos da-
cvasTan dakavSirebuli RonisZiebebis gatarebaze. 
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   naSromis mizania, davarwmunoT yvela teqnokrati, 
rom nebismieri rekonstruqcia, mSenebloba, gadawyveti-
leba, romelic dakavSirebulia bunebrivi resursebis 
eqspluataciasTan, ganxiluli unda iyos ara marto 
konkretuli sargeblobis swrafad miRebis problemas-
Tan, aramed, yvela mosalodneli Sedegis gaTvaliswi-
nebiT.    
   jer kidev ar aris gvian, magram Tu Cveni sazogado-
eba ver SeZlebs SeinarCunos wonasworoba biosferos-
Tan da daarRvevs saukuneebis manZilze Camoyalibebul 
kanonzomierebebs, igi Seicvleba da uciloblad gamo-
iwvevs saarsebo pirobebis gauaresebas. biosferos 
rRvevis dawyeba veRar SeaCerebs am process da SesaZ-
lebelia damRupvelad imoqmedos dedamiwaze mobinad-
re cocxal organizmebze, maT Soris adamianzec. 
   saqarTveloSi, noosferos kvleviTi centri Camoya-
libda 1986 wels. misi xelmZRvanelia fizikosi, qalba-
toni irina kalandaZe.  
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Tavi I 
  

Ggalaqtika, ciuri sxeulebi, mzis 

sistema, dedamiwis waრmoSoba da 

agebuleba 
 

1.1 galaqtika, ciuri sxeulebi 
 

   adamianisa da garemos urTierTkavSirs aqvs plane-
taruli xasiaTi.  
   galaqtika aris ukidegano da harmoniuli, ramdenime 
aTeuli miliardi varsklavis, varskvlavuri narCeneb-
is, gazisa da mtvris, varskvlavTSoris sivrcesa da 
bneli materiisagan Semdgari uzarmazari sistema, ro-
melsac ekuTvnis Cveni mze da planeturi sistema. 
   galaqtikaSi varskvlavebi Sedian rogorc calkeu-
li sxeulebis, ise jeradi sistemebis, varskvlavTa 
grovebisa da varskvlavTa asociaciebis saxiT. 
   galaqtika moicavs aseve, airovan da mtvrovan nisl-
eulebsa da varskvlavTSoris sivrceSi gabneul calke-
ul atomebsa da nawilakebs. 
   sivrces, romelic galaqtikas ukavia, linziseburi 
forma aqvs. ganivi nawilis manZili 130 aTas, xolo sis-
qe - 13 aTas sinaTlis wels udris. varskvlavebi da 
mtveri galaqtikis simetriis sibrtyis gaswvriv aris 
Tavmoyrili. am sibrtyis casTan gadakveTis xazs miuy-
veba irmis naxtomis zoli. mze TiTqmis simetriis sib-
rtyeSi imyofeba - galaqtikis centridan 33 aTasi si-
naTlis wlis manZilze. 
   galaqtikis msgavsi sistemebi samyaroSi auracxe-
lia. didi siSoris gamo, isini mkrTalad, mnaTi mcire 
`laqebis” saxiT moCans caze. galaqtika brunavs misi 
mcire RerZis garSemo, erTi sruli Semobrunebis peri-
odia 200 mln weli. 
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sur. #1. tipiuri spiraluri galaqtika berenikas 
Tmebis TanavarskvlavedSi (diametri - 55 aTasi 

sinaTlis weliwadi, dedamiwidan daSorebulia 60 mln 
sinaTlis wliT) 

 

   varskvlavTa warmoSobaze arsebobs 2 erTmaneTis 
sawinaaRmdego Sexeduleba, varskvlavebi warmoiqmneba: 
varskvlavTSorisi nivTierebebisagan ukanasknelis gra-
vitaciuli SekumSvis procesSi an erTgvari zemkvrivi 
nivTierebis daSlis gziT. 
   kosmosSi garda varskvlavebisa, mecnierebis mier 
aRmoCenilia gansakuTrebuli tipis warmonaqmnebi. es 
mnaTobebi ar miekuTvneba arc varskvlavebs da arc 
nisleulebs. amgvar mnaTobs, romelic aRmoCenil iqna 
1963 wels, uwodes kvazari (ix. sur. #2).  
   kvazarebi varskvlavebis msgavsia, magram maT mier 
gamosxivebul energia, aseul miliardjer aRemateba 
varskvlavebis mier gamosxivebul energias da aTeul-
jer ufro kaSkaSaa vidre galaqtikebi. amis gamo, kva-
zarebis aRmoCena SesaZlebelia aTeuli miliardi sina-
Tlis wlis manZilze, rac SeuZlebelia galaqtikebis 
mimarT. 
   kosmiuri sxeulebis sxva tipi aRmoCenil iqna ingli-
seli mecnierebis mier 1967 wels, romelsac uwodes 
pulsari. maTTvis damaxasiaTebelia radiogamosxivebis 
mkacrad gansazRvruli perioduli pulsacia. 
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sur. #2. kvazari 
 

 
   

sur. #3. pulsari 
 

   galaqtikebis erTobliobas, romelic misaRwevia aR-
qmisaTvis optikuri da radioteleskopuri xelsawyoe-
bis saSualebiT, uwodeben metagalaqtikas.  
   metagalaqtikaSi galaqtikebisa da sxva kosmiuri 
sxeulebis mdebareoba ar aris mudmivi. yvela sxeuli 
imyofeba ganuwyvetel moZraobaSi. mecnierebi varaudo-
ben, rom metagalaqtika farTovdeba da 15 miliardi 
wlis Semdeg misi zomebi gaormagdeba. drois am perio-
dSi SesaZlebelia Seiqmnas axali galaqtikebi. 
 

1.2. mzis sistema  
 

   mze - sferos formis gavarvarebuli plazmuri sxe-
ulia. misi xazovani diametri Seadgens miliard, 392 
aTas km da 109-jer aRemateba dedamiwis ekvatorul 
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diametrs. mzis masa 1,987x1033 gramis tolia. mzidan de-
damiwamde manZili wlis ganmavlobaSi icvleba 147-dan 
152 mln km-de, saSualo manZili Seadgens - 149,6 mln 
km-s, romelsac ewodeba astronomiuli erTeuli da 
ixmareba manZilis gasazomad rogorc mzis sistemaSi, 
ise galaqtikaSi. 
   erTi sinaTlis weli tolia 947268X107 km, 3,26 sina-
Tlis weli - 206265 astronomiuli erTeulis. 
   mze, rogorc varskvlavi, hercSprungreselis 
diagramis mTavari mimdevrobis Sua nawilSia. igi Cveni 
galaqtikis  erT-erT spiralur StoSia da moZraobs 
qnaris Tanavarskvlavedis mimarTulebiT 19,7 km/wm 
siCqariT. mzis asaki – 4,6-5,0 miliardi welia. igi 
miekuTvneba yviTel juja varskvlavTa tips speqtruli 
klasiT - 3. speqtruli klasebi warmoadgens varskvla-
vTa klasifikacias maTi gamosxivebis speqtris mixedviT. 
   mzis energiis wyaroa TermobirTvuli reaqciebi. 
mzis zedapiris temperatura aRwevs 60000C, xolo mis 
gulSi - 15-20 mln graduss. mzis maRali temperaturis 
SenarCuneba miiRweva misi gazismagvari sxeulis kolo-
saluri SekumSvis Sedegad.  
   mze gamosxivebul energiasTan erTad, Tavisi masi-
dan kargavs 4,5 mln tonas/wamSi. am intensivobiT masis 
kargvis SemTxvevaSi imisaTvis, rom daikargos misi 
masis 1%, saWiro iqneba trilionobiT wlebi.  
   mzis sistema aris mzis gravitaciuli gavlenis sfe-
roSi moZrav ciur sxeulTa sistema. didi planetebi 
fizikuri Tvisebebis mixedviT iyofa Siga (merkuri, ve-
nera, dedamiwa, marsi) da gare (iupiteri, saturni, 
urani, neptuni) planetebad. dedamiwa sididiT mexuTe 
planetaa.  
   mzis sistemaSi, igi ufro didia, vidre merkuri, ve-
nera da marsi. plutoni arc erT jgufs ar uaxlov-
deba. amJamad aRmoCenilia axali planeta, romelic 
bevrad Sors mdebareobs dedamiwidan, vidre plutoni. 
   Tanamgzavrebi ar gaaCniaT merkursa da veneras, Ti-
To Tanamgzavri aqvT dedamiwasa da plutons, 2-2 Tana-
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mgzavri - marssa da neptuns, 5 Tanamgzavri - urans, 16-
16 Tanamgzavri - saturnsa da iupiters.  
 

 
sur. #4. mzis sistemis kompiuteruli modeli 

 

   dedamiwidan mTvaremde manZili Seadgens 386 aTas km. 
   cnobilia 40 aTasi cdomili, ZiriTadad, marsisa da 
iupiteris orbitebs Soris. 
   mzis sistema brtyeli sistemaa. Tu samyaros Crdi-
lo polusidan davxedavT, masSi planetebisa da maTi 
Tanamgzavrebis garemoqceva da RerZuli brunvac (vene-
ras, uranisa da zogi Tanamgzavris garda) erTi mimar-
TulebiTaa - saaTis isris sawinaaRmdegod. 
   mzis sistemaSi Sedis agreTve meteoruli nivTiere-
bebi da kosmiuri mtveri, romlis moZraoba ganisazRv-
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reba gravitaciuli, magnituri da sinaTlis wnevis 
ZalebiT.  
 

 
    

sur. #5. mzis agebuleba 
 

   mzis agebuleba Semdegia:   
   fotosfero (sinaTlis sfero) - mzis TvalismomWre-
li kaSkaSa zedapiri, saidanac Cvenamde modis mzis 
TiTqmis mTeli xiluli gamosxiveba. dedamiwamde aR-
wevs mzis energiis 1/2 200 000 000 wili, misi sxivuri 
energiis 48%. 
   qromosfero - mzis atmosferos TvaliT uxilavi 
fena, romelic fotosferos zemoT mdebareobs da gav-
rcobilia 15 aTas km-ze. 
   gvirgvini (korona) - mzis atmosferos yvelaze gare, 
yvelaze gavrcobili fena, mzis qarebis wyaro, anu 
gazi, romelic mTel mzis sistemas moefineba.  
 

1.3. dedamiwis agebuleba 
 

   Tanamedrove SexedulebebiT, romelic efuZneba fi-
zikis miRwevebs, dedamiwa warmoiqmna 5,0 miliardi 
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wlis win, kosmosSi gafantuli airul-mtvruli nivTie-
rebebis gundebis urTierTmizidvisa da SemWidroebis 
Sedegad, xolo qerqi - 4,5 mlrd wlis win. am proces-
Si mimdinareobda misi Semadgeneli nivTierebebis dif-
erenciacia, rasac xels uwyobda dedamiwis gaTboba 
radioaqtiuri elementebis daSlisas gamoyofili ener-
giis xarjze. amis gamo, dedamiwas koncentruli aRna-
goba aqvs.  
   dedamiwas gaaCnia Tavisi gravitaciuli, magnituri 
da eleqtruli velebi. gravitaciuli veli ganapiro-
bebs mTvarisa da xelovnuri Tanamgzavrebis brunvas 
dedamiwis garSemo, dedamiwis formas, reliefs da sxv.  
   dedamiwis birTvs gars akravs mantia, Semdeg – qer-
qi, romelic Sedgeba mantiidan gamoyofili msubuqi 
nivTierebebisagan. es sami geosfero Seadgens myar de-
damiwas, rasac gars akravs dedamiwis zedapiri. 
   dedamiwis diametri tolia 12800 km, xolo ekvato-
ris sigrZe – 40076 km.  
   dedamiwis qerqi myari dedamiwis zeda nawilia, igi 
iyofa okeanur da kontinentalur nawilebad. kontinen-
taluri qerqis agebulebaSi gamoiyofa 3 Sre: danale-
qi, granituli da bazalturi. okeanuri qerqi, ZiriTa-
dad, fuZe qanebisagan Sedgeba, romelzec zemodan gan-
lagebulia danaleqi qanebi.  
   dedamiwis qerqi iyofa liTosferos filebad, rom-
lebic gadaadgildebian erTmaneTis mimarT: CrdiloeT 
amerikis (CrdiloeT amerika, Crdilo-dasavleTi atla-
ntika da grenlandia), samxreT amerikis (samxreTi ame-
rika da samxreT-dasavleTi atlantika), antarqtikis 
(antarqtika), evraziuli (Crdilo-aRmosavleTi atlan-
tika, evropa da azia, indoeTis garda) afrikis (afrika, 
atlantikis samxreT-aRmosavleTi da indoeTis okeanis 
dasavleTi), indoavstraliuri (indoeTi, avstralia, 
axali zelandia da indoeTis okeanis udidesi nawili), 
naskas (wynari okeanis samxreTi, romelic ekvris samx-
reT amerikas) da wynari okeanis (wynari okeanis udi-
desi nawili). 
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   sur. #6. dedamiwis agebuleba  

(1-SigabirTvi, 2-garebirTvi, 3-mantiis qveda nawili, 4-
mantis zeda nawili, romelic qerqTan erTad Seadgens 
liTosferos, 5-moxoroviCiCis sazRvari mantiasa da 

qerqs Soris, 6-qerqi) 
 

   zemoTCamoTvlilis garda, arsebobs ociode patara 
fila, romelTa sisqe 60-dan 100 kilometramdea, maga-
liTad, arabeTis da filipinebis. filaqnebis Sedare-
biT mdgrad ubnebs warmoadgens kontinentebi.   
   dedamiwis agebulebis Sesaxeb informacia miiReba 
geofizikuri xelsawyoebis saSualebiT, seismuri meT-
odis gamoyenebiT. cnobilia, rom sxvadasxva garemoSi 
seismuri talRebis gavrcelebis siCqare gansxvavebu-
lia da maTi maCvenebeli imdenad metia, rac ufro mkv-
rivia es garemo. dadgenilia, rom dedamiwis siRrmeSi, 
rogorc gaswvrivi, ise, ganivi talRebis moZraobis 
siCqare ganicdis cvlilebas, romelic siCqaris 
zrdasTan erTad naxtomiseburia. zedapiridan gaswv-
rivi da ganivi talRebis siCqare jer swrafad, Semdeg 
ki SedarebiT neli tempiT matulobs. 2900 km siRrmeze 
akeTebs naxtoms, romelic siCqaris mkveTr SemcirebaSi 
gamoixateba. SemdgomSi, gaswvrivi talRebis moZraobis 
siCqare kvlav matulobs da 5000 km siRrmeze meore 
naxtoms akeTebs. Semdeg igi aRar icvleba.  
   seismuri talRebis gavrcelebis aseTi xasiaTi mkv-
levarebs safuZvels aZlevT dedamiwa warmoidginon 
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rogorc koncentruli garsebisagan agebuli sfero, 
romelic zedapiridan siRrmeSi Semdegi nawilebisagan 
Sedgeba: 
   dedamiwis birTvi, romelic warmoadgens uaRresad 
mkvriv, gigantur garss. mas gaaCnia siTxeebisaTvis da-
maxasiaTebeli Tvisebebi. garsi iwyeba 2900 km siRrmi-
dan, sadac gaswvrivi da ganivi talRebi mkveTr next-
oms akeTebs. mecnierTa warmodgenebiT, misi Sedgenil-
oba unda iyos rkina-nikelovani.  
   dedamiwis birTvs gars akravs mantia, maT Soris sa-
zRvars, misi aRmomCeni mecnieris - gutenbergis saxeli 
ewoda. mantiis zeda Sre 400 km-de vrceldeba da ult-
rafuZe qanebiT (peridoditebiT) unda iyos warmodge-
nili. am Sres astenosfero ewodeba, igi Sedgeba Seda-
rebiT naklebi simkvrivis plastikuri, aramdgradi qan-
ebisagan, sadac mimdinareobs aqtiuri teqtonikuri 
procesebi. 
   ufro zeviT mdebareobs liTosferos SedarebiT 
Txeli fena, romlis zeda nawils warmoadgens dedami-
wis qerqi. misi simZlavre 5-dan 80 km-de icvleba. igi 
mcirea okeaneebis qveS, xolo maqsimums aRwevs konti-
nentis mTagorian adgilebSi. qerqis zeda nawili 
agebulia zRviuri naleqebiT, mis qveviT mdebareobs 
granitebi, ufro Rrmad - bazaltebi.   
   dedamiwis TviToeuli garsis SigniT, sadac icvl-
eba nivTierebebis simkvrive, mecnierebma gaatares saz-
Rvrebi. ase magaliTad, liTosferoSi gamoiyofa ori 
amgvari sazRvari, romelTac mieniWaT maTi aRmomCeni 
mecnierebis, geofizikosebis - konradisa da moxoro-
viCiCis saxelebi.  
   moxorovoCiCis sazRvari gatarebulia mantiasa da 
qerqs Soris dedamiwis zedapiridan: 5 km-idan (okeanis 
fskeri) - 30-80 km-de (kontinentaluri nawili), saSua-
lod - 18 km siRrmeze, xolo konradis sazRvari – gra-
nitebsa da bazaltebs Soris, daaxloebiT 12 km-is siR-
rmeze. 
   seismuri monacemebiT, konradis sazRvris zeviT un-
da mdebareobdes granitebismagvari wyeba: marcvlovani 
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kristaluri qanebi, romlebic Sedgeba kvarcis, kaJis 
Jangeulebis, mindvris Spatebis da qarsisagan.  
   am sazRvris qveviT daleqili wyeba, simkvrivis mix-
edviT uaxlovdeba bazalts - kristalur, mZime qans, 
romelic ar Seicavs kvarcs da ufro mkvrivia, vidre 
graniti. 
   es monacemebi, ra Tqma unda miaxloebiTia, magram 
garkveul warmodgenas gvaZlevs dedamiwis agebulebis, 
vertikalur WrilSi qanebis ganlagebisa da maTi simZ-
lavreebis Sesaxeb.  
   seismuri kvlevebis safuZvelze iyo molodini, rom 
okeanis fskerze, 4 km wylis fenis qveS, 5 km-is gabur-
Rva sakmarisi iqneboda mantiamde misaRwevad. aSS-s 
geologebma maius kunZulze, havaize, SeZles mxolod 3 
km-is gaburRva. miuxedavad mcdelobisa, mantiamde gab-
urRva marcxiT damTavrda.  
 

1.3.1. zeRrma WaburRili 
 

   1970 wels sabWoTa kavSiris geologebis mier daiw-
yo zeRrma WaburRilis burRva `baltiis kristaluri 
faris” farglebSi, kolis naxevarkunZulze, q. zapoli-
arniedan 10 km manZilze, sadac gaiburRa 12262 metri. 
burRva Sewyda 1995 wlis ivnisSi teqnikuri da finan-
suri problemebis gamo. magram aRmoCnda, rom am re-
gionSi ar moxda granitebis Secvla bazaltebiT, ara-
med, grZeldeboda kambriulamdeli asakis granitebis 
erTi da igive wyeba.  
   1665-1830 metris intervalSi gaixsna spilenZ-nikelis 
budobi, 3 km-dan daiwyo granitebi, 5 km-ze qanebis temp-
eratura gascda 700C, xolo 7 km-ze - 1200C. 6500-9400 me-
tris intervalSi gaixsna spilenZis, tyviisa da nikel-
is Semcveli qanebi da maRalmineralizebuli wylebi, 
romelic Seicavs broms, iodsa da mZime metalebs. es 
qanebi, aseve Seicavs wyalbadis, heliumisa da azotis 
Semcvel gazebs.  
   9400 metridan daiwyo nikelis, oqrosa da platinis  
Semcveli qanebi. oqros Semcveloba Seadgenda 78 gr 1 
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tonaze, magram didi siRrmis gamo, oqros samrewvelo 
aTviseba ararealurad CaiTvala.    
   11500 metris siRrmeSi aRmoCnda miwisqveSa xsnare-
biT damuSavebuli, damsxvreuli, mineralebiT gamdidr-
ebuli  granitebi. 
   burRva damTavrda 1995 wlis ivnisSi finansirebis 
Sewyvetis gamo. 12 km siRrmis Semdeg, qanebis didi tem-
peraturis gamo, daiwyo xSiri avariebi, romelic iwve-
vda satexis galRobasa da bagiris gawyvetas.  
   kolis zeRrma WaburRilis saSualebiT ganxorcie-
lda mravali samecniero aRmoCena da Seicvala warmo-
dgenebi dedamiwis qerqis liTosferos zeda fenis age-
bulebis Sesaxeb: 
1. dedamiwis qerqi ar warmoadgens Sreebriv fenebs. 
2. imis nacvlad, rom siRrmesTan erTad momatebuliyo 
qanebis simkvrive, sinamdvileSi, qanebi aRmoCnda fori-
ani da danapralianebuli. 
3. 6,7 km-is siRrmeze elodnen kirqvisa da kaJmiwis 
fenebs, magram aRmoCnda gaqvavebuli, 24 saxeobis 2,8 
mlrd wlis asakis, wyalmcenareebiT warmodgenili, 
naxSirbad-azotiani granitebi. 
4. 6840 metris siRrmeze damTavrda proterozouli era 
da daiwyo arqauli era.  
5. 7 km-is siRrmeze dafiqsirda 1200C temperatura, xo-
lo 12 km-ze – 2300C; e.i. aRmoCnda, rom temperaturis 
gradienti Seadgens 220C/1km-ze, nacvlad 160C, rogorc 
es iyo miRebuli Teoriulad. siTbur nakads hqonda 
radiogenuli warmoSoba. 
6. granitebSi aRmoCnda meTanis gazi, am faqtma Secva-
la arsebuli warmodgenebi navTobisa da gazis warmo-
Sobis Sesaxeb, romelic uaxlesi monacemebiT, dakavSi-
rebuli yofila ara mxolod danaleq qanebTan, aramed 
- magmasTanac. 
7. mTvaridan Camotanili grunti aRmoCnda identuri 
gruntisa, romelic amoRebul iqna 3 km-is siRrmidan, 
e.i. savsebiT SesaZlebelia hipoTeza imis Sesaxeb, rom 
mTvare odesRac iyo dedamiwis nawili.       
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   dedamiwis ganviTarebis istoriis da misi agebule-
bis Seswavlas udidesi mniSvneloba aqvs mecnierebisa-
Tvis, radgan igi saSualebas aZlevs adamianebs ara 
marto Seicnon mecnierebis axali simaRleebi, aramed 
daiZion da aRmoaCinon sasargeblo wiaRiseulis axali 
sabadoebi da gamoiyenon isini racionalurad, buneb-
rivi pirobebis umniSvnelo danakargebiT.  
 

1.4. atmosfero da hidrosfero 
 

   dedamiwis gare, aramyari geosferoebia: atmosfero 
da hidrosfero, romlebic warmoiSva dedamiwis wiaRi-
dan amosuli orTqlisa da sxva airebisagan. 
   hidrosferos saerTo moculobis 94% moqceulia 
okeaneebsa da zRvebSi. okeane warmoadgens dedamiwis 
wylis garsis ZiriTad nawils, igi asrulebs mTavar 
rols dedamiwaze wylis wrebrunvaSi. okeaneTa zedapi-
ridan yovelwliurad orTqldeba 3,35x1014 kub. metri 
wyali, maTgan 90% ukan ubrundeba, xolo 10% modis 
xmeleTze. 3% - miwisqveSa wyalia, 2% - yinuli da Tov-
li, 0,4% - xmeleTis zedapiruli wylebi, xolo umniSv-
nelo raodenoba - atmosferosa da organi.zmebSia (ix. 
sur. #6. wylis wrebrunva).  
   atmosfero Sedgeba: troposferosagan (8-18 km), stra-
tosferosagan (55-60 km-de), mezosferosagan (80-85 km-
de), Termosferosagan (80-1000 km-de) da egzosferosa-
gan. 
   troposferoSi Tavmoyrilia atmosferuli haeris 
masis 8/10. igi mudmivad Seicavs 4-dan 0,5%-de wylis 
orTqls. troposfero mTlianad atarebs mzis mokle-
talRovan radiacias da akavebs dedamiwis grZel-
talRovan Tbur gamosxivebas. amis gamo, troposferos 
miwispira Sre xurdeba dedamiwis zedapirisagan, rom-
lis sidide damokidebulia geografiuli grZedisagan: 
ekvatorisaken - Zlierad da polusebisaken - sustad. 
e.i. troposferos gaTbobis ZiriTad wyaros warmoad-
gens dedamiwis ekvatori. amis gamo, troposferos tem-
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peratura zeviT, TiToeul kilometrze mcirdeba 50C-
iT. 
 

 

sur. #7. wylis wrebrunva  
 
   stratosfero ar Seicavs wylis wveTebs. aq gavrce-
lebulia ozonis Sre. ozoni cisferi gazia, igi Jang-
badze 1,5-jer mZimea. ozoni STanTqavs mzis mokletal-
Rovani radiaciis did nawils, ZiriTadad, ultraiis-
fer sxivebs. amis gamo, stratosfero qvevidan zeviT 
Tbeba da 55-60 km-ze misi temperatura Seadgens: zamTa-
rSi minus 10-50C-s, xolo zafxulSi – 0-dan +150C-s. 
   mezosferoSi temperatura mkveTrad ecema: zafxul-
Si minus 800C-de, zamTarSi – minus 1000C-de.  
   TermosferoSi qvevidan zeviT temperatura izrdeba 
50C-iT 1 km-ze da zeda sazRvarTan aRwevs 20000C. magram 
imis gamo, rom Termosferos simkvrive aTeul milion-
jer naklebia dedamiwispira fenebis simkvriveze, nebis-
mieri sxeuli ar cxeldeba xaxunis Sedegad moZraobis 
kosmosuri siCqareebis SemTxvevaSic ki. TermosferoSi 
100-130 km/sT siCqariT SemoWrili meteorebi ar xurde-
ba. meteorebi xurdeba da iwvis mezosferoSi, sadac 
haeri aseul da aTaseuljer ufro mkvrivia, vidre 
TermosferoSi. 
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   egzosfero vrceldeba aTaseul kilometrebze, sa-
dac kinetikuri temperatura izrdeba 10C-iT yovel 1 
km-ze. es sfero TandaTan gadadis planetTSoris sivr-
ceSi. 
   dedamiwis zedapirTan mSral haerSi Sedis: azoti - 
78,08%, Jangbadi - 20,95%, argoni - 0,93%, naxSirorJangi 
- 0,03%, danarCeni airebi - 0,1%. 
   90-100 km simaRlemde haeris Semadgeneli komponente-
bis Sefardeba ar icvleba, am sferos homosfero ewo-
deba. 
   atmosfero Seicavs (1,3-1,5)x1016 kg wyals, misi mTava-
ri masa troposferoSia da mkveTrad klebulobs ze-
moT. 
   troposferos zeda sazRvarTan da stratosferoSi 
matulobs ozonis Semcveloba (maqsimaluria – 21-25 km-
ze), 40 km-dan izrdeba atomuri Jangbadis raodenoba. 
   200 km-de haeris ZiriTadi Semadgeneli nawilia azo-
ti, Semdeg - atomuri Jangbadi, 600 km-dan - heliumi, 
xolo 2000 km-ze maRla - wyalbadi, romelic dedami-
wis irgvliv qmnis e.w. wyalbadovan gvirgvins.  
   atmosferos gavliT dedamiwa iRebs mzis eleqtro-
magnitur gamosxivebas. infrawiTeli diapazonis gamo-
sxivebas umTavresad STanTqavs troposferosa da str-
atosferos wylis orTqli da naxSirorJangi, xolo 
ultraiisfer gamosxivebas - ozoni 15-dan 60 km-de 
simaRleze.  
   atmosfero akavebs kosmiuri sxivebis nawilsa da 
meteoritebis umravlesobas. 
   msoflio okeanes ukavia 361,1 mln km2, igi Seadgens 
dedamiwis 70,8%. xmeleTs ukavia - 149,1 mln km2, dedami-
wis - 29,2%, romelic danawilebulia 6 kontinentad: ev-
razia, afrika, CrdiloeTi amerika, samxreTi amerika, 
antarqtida da avstralia. 
   okeanis saSualo siRrmea 3800 metri. xolo marianas 
Raris (wynar okeaneSi) siRrme - 11034 metri. igi warmo-
adgens 1500 km sigrZis wyalqveSa xeobas.  
   1960 wels Sveicareli mecnieris pikaris xelmZRva-
nelobiT, marianas RarSi CaeSva batiskafi `triesti”. 
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eqspediciam daadgina, rom wylis wneva RrmulSi 
Seadgens 1183 km/kv.m-ze, xolo temperatura - 30C.   
   msoflio okeanis didi nawili mdebareobs dedami-
wis samxreT naxevarsferoSi. igi kontinentebis saSua-
lebiT iyofa 4 regionalur, erTmaneTTan dakavSireb-
ul okeaneebad.  
   hidrosfero axdens mzis energiis akumulacias da 
asrulebs dedamiwis zedapiris Termuli reJimis regu-
liatoris rols. hidrosferos zeda 1 sm fena StanT-
qavs masze moxvedrili mzis Tburi energiis 94%-s. 
magram wyali qaris zemoqmedebiT gadanawildeba 20-100 
metris siRrmemde, ris gamoc, wylis temperatura am 
siRrmemde garkveulwilad Tanabrdeba.  
   msoflio okeaneSi gvxvdeba Tbili da civi dinebebi, 
romelTac did manZilebze gadaaqvT wylis masebi. 
atlantisa da wynari okeaneebidan CrdiloeT yinul-o-
van okeaneSi yovelwliurad gadaadgildeba 190 aTasi 
km3 Tbili wyali da igive raodenobis civi wylebi 
miemarTeba piriqiT. civi da Tbili okeanuri dinebebi 
gavlenas axdens ara marto calkeuli kontinentebisa 
da qveynebis, aramed mTeli planetis klimatis formi-
rebaze.    
   golfstrimis Tbili dineba aTbobs Crdilo ameri-
kisa da evropis Crdilo-dasavleT sanapiroebs. misi 
maqsimaluri siganea - 640 km (niufaundlendis kun-
ZulebTan), saSualo siRrme - 320 metri. golfstrims 
`evropis Rumelsac” uwodeben. 
   mecnierebma daadgines, rom golfstrimze ufro di-
di okeanuri dineba antarqtikuli, anu dasavleT qare-
bis dinebaa, romelic gars uvlis antarqtikas. misi 
sigrZe 30 aTasi km, siRrme – 2,0-4,5 km, xolo dinebis 
siCqare - 3,5 km/sT tolia. antarqtikul dinebas 240 
mln kub. km-ze meti wyali gadaaqvs. es dineba ciklone-
bis, anticiklonebisa da atmosferuli naleqebis war-
moqmnis mniSvnelovani wyaroa da did gavlenas axdens 
amindis Camoyalibebis procesze dedamiwaze da gansa-
kuTrebiT, mis samxreT naxevarsferoze. 
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1.5. kosmosi da misi Seswavlis istoria 
 

   kosmosi berZnuli sityvaa da niSnavs wesrigs, mso-
flios, samyaros. Tanamedrove gagebiT kosmosi metaga-
laqtikis mTeli sivrcea, masSi moqceuli sxeulebiT. 
   aSS-sa da ssrk-s mier kosmosis aTvisebis qrono-
logia (1957-1978 wlebi): 
 

04.10.1957 - `sputniki” 01.02.1958 - `eqsploreri” 
02.01.1959 – `luna-1, mzis 
xelovnuri Tanamgzavri 

03.03.1959 - mzis xelovnuri 
Tanamgzavri 

12.04.1961 – iuri gagarini 08.05.1961 – a. Separdi 
06.08.1961 – g. titovi 21.07.1961 – v. grisomi 
11.08.1962 – a. nikolaevi 20.02.1962 – j. gleni 
 23.04.1962 – `reinjeri”, 

mTvaris suraTi 
12.08.1962 – p.popoviCi 24.05.1962 – m. karpinteri 
 27.08.1962 - `mariner” – 

veneras Seswavlis mizniT 
14.06.1963 – v. bikovski 03.10.1962 – u. Sira 
 01.11.19 62 - `mars-1”, marsis 

Seswavlis mizniT  
16.06.1963 – v. nikolaeva-
tereSkova 

15.07. 1963 – g. kuperi 

 28.11.1964 - `mariner-4” - 
marsis Seswavlis mizniT 

18.03.1965 – a. leonovi gavida 
kosmosSi 

 

16.11.1965 - `venera-3”, miaRwia 
veneras zedapirs 01.03.1966 

 

31.01.1966 - `luna-9” – 
pirvelad daeSva mTvareze 

  

31.03.1966 – `luna-10” 1 
mTvaris xelovnuri 
Tanamgzavri 

 

12.06.1967 - `venera-4”, daeSva 
veneraze 

 

 16.07.69 - `apolon-11”, 
armstrongi, oldrini-
mTvareze, kolinzi - 
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raketaSi 
12.11.1970 - `luna-16”, burRva 
mTvareze 

14.11.1969 - `apolon-12”, 
konradi da bini – mTvareze, 
gordoni – raketaSi 

10.11.1970 - `lunoxod-17’, 
gaiara 10,5 km mTvareze 

 

12.11.1970 - `luna-16”, burRva 
mTvareze 

 

 31.01.1971 - `apolon-14”, 
Separdi, miCeli – mTvareze, 
rusa – raketaSi 

 19.05.1971 - `mars-2”, miaRwia 
marsis zedapirs 

 26.07.1971 - `apolon-15”, 
skoti, irvini – mTvareze, 
uordeni – raketaSi   

03.03.1972 - `pioneer-10”, 
Caufrina iupiters 

 

 16.04.1972 - `apolon-16”, iangi, 
diuki – mTvareze, metoneli 
– raketaSi   

 07.12.1972 - `apolon-17”, 
sernani, Smiti – mTvareze   

08.01.1973 - `luna-21”, 
lunoxodma gaiara 37 km, 
dahyo mTvareze 5 dRe-Rame 

 

1974 – raketa iupiteris 
orbitaSi 

 

1979 – raketa saturnis 
orbitaSi 

 

08.06.1975  `venera-9” rbilad 
daeSva veneraze  

 

14.06.1975 - `venera-10” rbilad 
daeSva veneraze 

20.08.1975 - `viking-1 daeSva 
marsze 

 09.09.1975 - viking-2 daeSva 
marsze 

09.09.1978 - `venera-11” rbilad 
daeSva veneraze 

1977 - `voiajer-1” da 
`voiajer-2” 

.14.09.1978 - `venera-12”rbilad 
daeSva veneraze 
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   1961 wlis 12 aprils iuri gagarini pirveli adamia-
ni iyo, romelic gavida kosmosSi, rodesac man radio 
kavSiri daamyara dedamiwasTan, aseTi fraza warmoTqva: 
`gaumarjos mTel kacobriobas da…ana manians”. es ar 
esiamovnaT kremlSi.  
   nil armstrongi pirveli adamiani iyo, romelmac 
1969 wlis 16 ivliss fexi daadga mTavareze, oldrini 
– meore, xolo kolinzi imyofeboda raketaSi. `Good 
luck mr. Gorsky” (warmatebebi mister gorski), iyo misi 
pirveli fraza. mTeli amerika imtvrevda Tavs, Tu ras 
niSnavda es mimarTva mister gorskisadmi. nil armstr-
ongma ar gaSifra mis mier naTqvami frazis Sinaarsi, 
iqamde, vidre gorski cocxali iyo.  
   nil armstrongis Semdegi sityvebi iyo: `es patara 
nabiji adamianisaTvis, aris didi naxtomi kacobriobi-
saTvis”. 
   1977 wels, aSS-s aeronavtikisa da kosmosis erovnu-
lma administraciam (NASA) Ria kosmosSi gauSva 2 Sor-
smfreni kosmiuri xomaldi - `voiajer-1” da `voiajer-
2”. orive xomaldi amJamad mzis sistemis sazRvrebsaa 
gacdenili da varskvlavTSoris sivrces daaxloebiT 
60 aTasi km/sT siCqariT uaxlovdeba. `voiajer-1”-s 17 
mlrd km, xolo `voiajer-2”-s – 14 mlrd km aqvs gav-
lili. 
   `voiajer-1”-ma 1979 da 1980 wlebSi gadaiRo neptuni-
sa da saturnis, aseve, saturnis sartylis fotoebi. 
`voiajer-2”-ma iupiteris (1979 w.), saturnis (1980 w.), 
uranis (1986 w.) da neptunis (1989 w.) fotoebi gadmoug-
zavna nasas marTvis centrs.  
   amJamad, kosmiuri aparatebi imyofeba e.w. `mkvdar 
zonaSi” - heliomitSi, sadac yovel 3 TveSi garemos 
skanirebas Caatareben. skanireba saWiroa imisTvis, rom 
dadgindes, Tu rodis gascdebian isini mzis sistemas. 
mecnierebi varaudoben, rom ramdenime weliwadSi `voi-
ajer-1” gava Tavisufal sivrceSi, ris Semdeg, igi `var-
skvlavTSorismfrenad” gadaiqceva.  
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   mas Semdeg, rac xomaldebi heliosferos gascdeba, 
isini moxvdebian 5-10 milioni wlis win afeTqebul 
varskvlavebis RrubelSi.  
   NASA imedovnebs, rom orive xomaldze kontrols 
2025 wlamde SeinarCunebs, am droisaTvis amoiwureba 
maTi birTvuli elementebis maragi, ris gamoc, `voia-
jerebi” ukontroloebi gaxdeba, Tumca frenas daaxl-
oebiT miliardi wlis ganmavlobaSi gaagrZeleben. 
   mecnierebi varaudoben, rom `voiajer-1” varskvlav 
AC+79-s miaRwevs 40 aTasi wlis Semdeg. `voiajer-2” mi-
frinavs varskvlav siriusisaken da mis sistemas miaR-
wevs daaxloebiT 296 aTasi wlis Semdeg.  
   amJamad, sinaTlis sxivs 13 saaTi daWirdeba rom mia-
Rwios `voiajer-2”-de, xolo 16 saaTi `voiajer-1”-de. 
SedarebisaTvis, marsamde signalis miRwevas 10 wuTi 
daWirdeba.  
   `voiajerebis” aRWurvilobis erT-erTi mTavari det-
ali aluminis oqros feniT dafaruli firfitebia, 
romlebzec Cveni planetis xmebia Cawerili: misalmeba 
50 enaze (maT Soris qarTul enaze), cxovelebis xmebi 
da simRerebi (maT Soris qarTuli `Cakrulo”, romel-
ic SerCeul iqna msoflioSi cnobil folkloristebis 
mier), aseve, fotoebi da Cveni mzis sistemis koordina-
tebi; firfitebze, aseve, gamosaxulia misi gamoyenebis 
sqema.    
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Tavi 2 
 

biosfero da anTropogenuri 
zemoqmedeba garemoze 

 

2.1. biosferos arsi 
 

   hidrosferos, atmosferos qveda da dedamiwis qer-
qis zeda fenebs landSaftur anu geografiul garss 
uwodeben, romelic warmoadgens sicocxlis ares, anu 
biosferos.  
   biosferos arsi pirvelad Semoitana da ganmarta 
frangma mecnierma lamarkma, xolo 1926 wels rusma 
mecnierma v.i. vernadskim warmoadgina am problemis 
sistematizacia da safuZvlad daudo ekologiis mecni-
erebas.    
   biosfero aris rTuli, istoriulad Camoyalibebu-
li, dinamiur wonasworobaSi myofi cocxali da uZra-
vi nivTierebis erToblioba, romelSic cocxali nivT-
iereba warmoadgens aqtiur, mudmivmoqmed, mudmivganvi-
Tarebad elements da romelic amavdroulad gardaqm-
nis am garemos Tavisi sicocxlis moTxovnilebis Sesa-
bamisad. 
   biosfero planetis is nawilia, sadac sruladaa 
warmodgenili moZraobis formebisa da struqturis 
elementebi: fizikuri, qimiuri da biologiuri. 
   cocxali samyaro, hidrosfero, liTosfero da tr-
oposfero imyofeba mudmiv urTierTqmedebasa da urTi-
erTdamokidebulebaSi. biosferos yvela struqturis 
urTierTqmedeba gansazRvravs myari, TanabarSewonili 
da dinamiuri sistemebis organizebulobas. 
   biosfero da misi komponentebi warmoadgens dasru-
lebul sistemas misi nawilebis Camoyalibebuli TviT-
maregulirebeli meqanizmebiT. radgan TiToeuli komp-
onenti istoriulad warmoiSva da formirdeboda mTl-
ian sazRvrebSi, amitom misi struqturuli mdgomare-
oba da funqcionaluri roli sistemaSi ar aris SemT-
xveviTi.  
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   biosferosa da mis komponentebs erTian sistemaSi 
garkveuli mdgomareoba uWiravT rogorc TavianTi Ta-
vis, aseve sxva nawilebis mimarT. sistemis nebismieri 
komponentis mniSvnelovani cvlileba adre Tu gvian 
aisaxeba danarCen komponentebze da gavlenas axdens 
maT cvlilebebze. amis Sedegad miiRweva biosferos 
TviTregulireba da kanonzomieri ganviTareba droSi. 
   biosfero gavrcelebulia:  
1) atmosferoSi, romelic warmoadgens Cveni planetis 
periferiul sivrces; 
2) hidrosferoSi, romelic warmoadgens dedamiwis wy-
lis sivrces da romelsac uWiravs misi 7/10 nawili; 
3) liTosferoSi, romelic warmoadgens dedamiwis yve-
laze zeda fenas. 
   biosferosTvis damaxasiaTebelia Semdegi pirobebi: 
wyali aris yvelgan da yovelTvis da mzis radiacia, 
romelic warmoadgens energiis erTaderT wyaros. 
   am egzogenuri energiis wyalobiT mcenareebi da 
cxovelebi gamoimuSaveben im organul nivTierebebs, 
romlebsac iyeneben qimiuri, meqanikuri, osmosuri da 
sxva energiis misaRebad da romlebic aucilebelia 
maTi zrdis, kvlavwarmoqmnisa da funqcionaluri urT-
ierTdamokidebulebisaTvis.  
   biosfero daculia mokletalRovani gamosxivebis 
damRupveli moqmedebisagan. dedamiwis zedapiramde 
mzis gamosxivebis mxolod 48% aRwevs. atmosfero rom 
ar iyos, dedamiwis zedapiris saSualo temperatura 
230C iqneboda (sinamdvileSi 14,80C-ia).  
 

2.2. biosferos ganviTarebis istoria 
 

   biosferos geologiuri istoria moicavs 3 mili-
ard wels. am xnis ganmavlobaSi cocxali organizmebi 
viTardebodnen da sxvadasxva formiT ganicdidnen ada-
ptacias garemos sxvadasxva pirobebSi. magaliTad, so-
kos sporebi tenian garemoSi itanen +1200C, xolo 
mSral mdgomareobaSi +1800C-de. zogierTi erTujredia-
ni wyalmcenare da baqteriebi mravldebian Termul 
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wyaroebSi 75-dan 1000C-de, sxvebi piriqiT - minus 6-70C-
ze.   
   atmosferoSi sicocxle ZiriTadad gavrcelebulia 
dedamiwidan 100 m simaRlemde, magram zogierTi orga-
nizmi axerxebs, rom avides ramdenime kilometris sima-
Rleze. magaliTad, samxreT amerikis kondori SemCneu-
li iyo 7 km-ze, xolo Cveulebrivi bugri (mcenaris ti-
li) - 8-8,5 km-ze. 
   hidrosfero mTlianadaa aTvisebuli cocxali org-
anizmebis mier, gansakuTrebiT 100-200 m siRrmemde, sa-
dac aRwevs mzis sxivebi da cxovroben mafotosinTezi-
rebeli organizmebi. ufro Rrmad cxovroben mxolod 
mahemosinTezirebeli baqteriebi da heterotrofuli 
cxoveluri organizmebi, zogierTi maTgani - 11 km-is 
siRrmeze, sadac wneva 1100 atmosferos aRwevs. 
   liTosferoSi organizmebi ZiriTadad cxovroben 
ramdenime aTeuli santimetris siRrmemde. magram aris 
SemTxvevebi, roca cocxali organizmebi binadroben 
ramdenime aTeuli metris siRrmeSi. magaliTad, mRvime-
ebSi cxovrobs e.w. speleofauna - kibosmagvarni, mwere-
bi, mravalfexianebi, obobismagvarni, moluskebi, matl-
ebi, xerxemlianebi da a.S. rac Seexeba umartives orga-
nizmebs - anaerobul baqteriebs, maTi arseboba dafiqs-
irebulia miwisqveSa wyalSemcvel da navTobSemcvel 
horizontebSi 3-5 km-is siRrmeze.  
   msoflioSi uRrmesi `kruberis mRvime” aRmoCenil 
iqna 1960 wels, gagris raionSi, arabikis masivze, ber-
Wilis qedze, orTobalaganis aRmosavleTi xeobis ze-
mo welSi. mRvime ganviTarebulia qvedacarculi asakis 
kirqvebSi. mRvimis Sesasvleli mdebareobs zRvis doni-
dan 2320 metrze, xolo siRrme Seadgens 2190 metrs. 
mRvimeSi moZraobs wylis nakadebi, romlebic kvebavs 
msoflioSi erT-erT umokles mdinares repruas, garda 
amisa, mRvimeSi aris patara tbebi. mRvimes saxeli ewo-
da rusi geografis, speleologis, karstebis mkvleva-
ris a. kruberis pativsacemad. 2007 wels, ukraineli sa-
moxini Cavida 2091 metris siRrmeze.   
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   zemoTqmulidan gamomdinare, biosferos cocxali 
organizmebi gavrcelebulni arian atmosferosa da 
liTosferoSi 7-8 km simaRlidan 3-5 km siRrmemde da 
10-11 km-de - hidrosferoSi. 
   mecnierebi varaudoben, rom dedamiwaze pirveli co-
cxali organizmebis Casaxva moxda hidrosferos ara-
Rrma ubnebis fskerze, sadac aRwevda mzis sxivebi, 
siTbo da ver aRwevda ultraiisferi sxivebi. aseTi pi-
robebia tropikuli sartyelis maxloblad.  
   umartivesi anaerobuli (romelTac ar gaaCniaT mo-
Txovnileba Tavisufali Jangbadis mimarT) da mahemo-
sinTezirebeli organizmebi dResac arseboben. maga-
liTad, ufero gogirdis baqteriebi, romlebic gogir-
dwyalbads gardaqmnian gogirdad, an gogirds gogird-
mJavad; wyalbadis baqteriebi, romlebic asinTezireben 
wyals wyalbadidan da Jangbadidan; rkinis baqteriebi, 
romlebic gardaqmnian rkinis qveJangs rkinis Jangad 
da sxv. yvela SemTxvvaSi mineraluri nivTierebebidan 
organuli nivTierebis hemosinTezi mimdinareobs anaer-
obuli baqteriebis mier naxSirorJangis gazis gamoye-
nebiT. 
   cocxal nivTierebaSi mzis radiaciis zemoqmedebis 
Sedegad warmoiqmna qlorofiluri `laboratoriebi”, 
sadac xdeba mzis sxivuri energiis gardaqmna bioqimi-
ur energiad, es procesi mimdinareobs araorganuli-
dan organuli nivTierebis sinTezirebiT. am movlenas 
ewoda fotosinTezi. 
   mcenareebSi fotosinTezi mimdinareobs Semdegi 
formulis mixedviT: 6CO2+6H2O=C6H12O6+6O2. 
   fotosinTezis procesSi, mzis sxivuri energiis da-
xmarebiT, qlorofilis mier STanTqmuli naxSirorJan-
gis gazidan da wylidan sinTezirdeba naxSirwylebi 
da gamoiyofa glukoza da Tavisufali Jangbadi.  
   fotosinTezis reaqcias axasiaTebs 2 faza: sinaTl-
isa da sibnelis. sinaTlis fazaSi wylis molekulis 
daSlis Sedegad warmoiqmneba molekuluri Jangbadi 
da atomuri wyalbadi da mimdinareobs atf-s (adenozi-
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ntrifosformJava) sinTezi. sibnelis fazaSi naxSirba-
dis oqsidisa da wylisagan warmoiqmneba naxSirwylebi.  
   amgvarad, sami miliardi wlis ganmavlobaSi cocxa-
li nivTiereba aqtiurad gardaqmnida dedamiwis atmos-
feros, iRebda misgan naxSirorJangs da samagierod ga-
mohyofda Tavisufal Jangbads. Sedegad, atmosferoSi 
naxSirbadis orJangis raodenoba Semcirda 0,03%-de, 
xolo Tavisufali Jangbadis raodenoba gaizarda 21%-
de, anu 1000-jer. 
   glukozis nawili mcenareebis mier gamoiyeneba sun-
TqvisaTvis, danarCeni – mcire zomis molekulebis di-
di zomis molekulebad gardaqmnisaTvis. Warbi gluko-
za gardaiqmneba uxsnad saxameblad, Saqari – celulo-
zad  da lipidebad, romlebic mcenaris TeslebSi sam-
arago nivTierebebis saxiT grovdeba. 
   niadagidan mcenare Rebulobs nitratebs cilebis 
warmoqmnisaTvis, xolo fosfatebsa da kaliums iyenebs 
fotosinTezisa da sunTqvisaTvis.   
   amJamad, dedamiwaze gvxvdeba mcenareebisa da cxove-
lebis 2 mln-de saxeoba, maT Soris cxovelebi - 1,5 
mln-de. mcenareTagan saxeobaTa raodenobis mixedviT 
pirvel adgilzea farulTeslovnebi - 300 aTasamde, me-
oreze – sokoebi - 100 aTasamde. cxovelTa Soris saxe-
obaTa raodenobis mixedviT pirvel adgilzea mwerebi 
- 1 mln-de, meoreze - moluskebi - 100 aTasamde, Semdeg 
– xerxemlianebi - 50 aTasamde. 
   Tanamedrove ekologia swavlobs urTierTdamokide-
bulebas adamiansa da biosferos Soris, aseve teqno-
sferosa da mis garemomcvel bunebriv garemos Soris.      
   atmosferosTan SedarebiT biosfero gamoiyureba 
rogorc Txeli zedapiruli Sre, romlis sisqe Sead-
gens ramdenime kilometrs. miuxedavad amisa, igi warmo-
adgens rTul sistemas.  
   sami miliard welze met xnis ganmavlobaSi, cocxa-
li organizmebis garemos mineralur elementebTan mu-
dmivi urTierTqmedebis wyalobiT, liTosfero, hidro-
sfero da atmosfero Camoyalibda Tanamedrove saxiT. 
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   cocxali organizmebis zegavlenis produqts warmo-
adgens mZlavri organul-mineraluri naleqebi (humusi), 
romlebic dagrovda mTeli am periodis ganmavlobaSi. 
magaliTad, kirqvisa da carcis kilometrze meti simZ-
lavris Sreebi warmoadgens zRvis mikroorganizmebis 
ConCxis kalciumis karbonats, romelic daileqa okean-
eTa fskerze 70 mln wlis win. 
   Tanamedrove atmosfero adreul xanaSi Seicavda 
naxSirorJangis gazs, meTansa da azotis SenaerTebs 
da mxolod 0,1% Jangbads. atmosferos gazuri Sedgeni-
loba TandaTan icvleboda avtotrofuli baqteriebisa 
da qlorofilisSemcveli mcenareebis fotosinTetiku-
ri aqtiurobis Sedegad, romlebic axdendnen naxSir-
orJangis gazis gadamuSavebas organul nivTierebebad, 
ris gamoc, mravali milioni wlis Semdeg atmosferom 
miiRo Tanamedrove saxe. 
   daaxloebiT 600 mln wlis win biosferoSi daiwyo 
mniSvnelovani evoluciuri procesi - dedamiwaze  gaC-
ndnen cocxali organizmebi. pirvelad warmoiqmna av-
totrofuli mcenareebi. daaxloebiT 500 mln wlis win 
- ZarRvovani mcenareebi, 350 mln wlis win - SiSvel-
Teslovani mcenareebi (devonis periodSi), xolo 100 
mln wlis win - farulTeslovnebi (iuruli periodis 
bolos). 
   dedamiwaze umaRlesi ganviTarebis mcenareebis gav-
rcelebam gamoiwvia Jangbadis mkveTri momateba atmos-
feroSi da carculi periodis dasawyisisaTvis miaRwia 
50%-s. 
   Tanamedrove biosfero warmoiqmna TandaTan, rode-
sac gaCnda fotosinTezis ganmaxorcielebeli organi-
zmebi. es procesi mdgomareobs organizmebis SesaZleb-
lobaSi gamoiyenon energiis egzogenuri wyaro - mzis 
radiacia, naxSirorJangis gazidan, wylidan da minera-
luri elementebidan yvela im organuli substanciebis 
sinTezirebisaTvis, romlebic aucilebelia sicocxli-
saTvis. am organizmebs - avtotroful mcenareebs una-
ri aqvT gardaqmnan mzis energia bioqimiur energiad. 
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   geologiuri periodebis ganmavlobaSi organuli 
nivTierebebis mniSvnelovani masebi gamomuSavebul iqna 
avtotrofuli organizmebis mier. didi nawili orga-
nuli masisa ar monawileobda wrebrunvaSi da piriqiT, 
xdeboda maTi dagroveba zRviur da kontinentur dana-
leq qanebsa da niadagSi. am movlenis damadasturebe-
lia qvanaxSiris, mura naxSirisa da navTobis mZlavri 
budobebi. 
   

2.3. kacobriobis ganviTareba da  
zemoqmedeba garemoze 

 

  uaxlesi monacemebiT kacobriobis istoria 4,5 mln 
wels moicavs. misi Casaxvis momentidan da sawarmoo 
Zalebis ganviTarebis paralelurad iqmneboda mTliani 
bunebriv-istoriuli sistema. am sistemis ganviTareba 
erTis mxriv, xels uwyobda bunebis gardaqmnas da meo-
res mxriv, qmnida pirobebs adamianTa normaluri ganvi-
TarebisaTvis. 
   adamiani Tavisi sameurneo saqmianobiT gavlenas ax-
dens bunebriv garemoze - reliefze, hidrografiul 
qselze, mcenareulobaze, cxovelTa samyaroze da mik-
roklimatur pirobebze. es gavlena SeiZleba iyos uSu-
alo an meSveobiTi, dadebiTi an uaryofiTi. tyis gaka-
fva uSualo da uaryofiTi gavlenis magaliTia, Waob-
is daSroba - uSualo da dadebiTi, tyis gaCexviT 
gamowveuli niadagis Camorecxva - SualobiTi da 
uaryofiTi Sedegia, xolo tyis gaSenebiT mewyrebisa 
da Rvarcofebis Sesusteba - SualobiTi da dadebiTi.  
   landSaftis romelime komponentis Secvla iwvevs 
misi sxva komponentebis cvlilebas. Tavis mxriv, buneb-
rivi pirobebic garkveul gavlenas axdens kacobrio-
bis sameurneo saqmianobasa da kulturaze. 
   adamianma bunebrivi pirobebi SeiZleba gamoiyenos 
racionalurad an araracionalurad. buneba SeiZleba 
uaryofiTad Seicvalos adamianis winaswarganzraxuli 
mtacebluri an stiqiuri moqmedebis Sedegad. bunebis 
racionalurad gamoyeneba gulisxmobs bunebrivi resu-
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rsebis gegmazomier gamoyenebas, bunebis dacvas da go-
nivrulad gardaqmnas. 
   mecnier-anTropologebis gamokvlevebiT istoriula-
mdeli drois adamianis sicocxlis xangrZlivoba ar 
aRemateboda 20 wels, xolo Cv.w.-de VII-VI aTaswleu-
lis periodSi dedamiwis mosaxleoba Seadgenda 5-10 
mln kacs. 
   adamianis ganviTareba mimdinareobda milionobiT 
wlebis ganmavlobaSi. es iyo Secdomebisa da genial-
uri aRmoCenebis gza. adamiani aris bunebis Svili. 
swored urTierTkavSiri adamianisa bunebasTan warmoa-
dgens Cveni civilizaciis ganviTarebis safuZvels. am 
midgomiT, Tanamedroveobis erT-erTi umniSvnelovanes 
amocanas warmoadgens im kavSirebis gamovlena da Ses-
wavla, romlebic gansazRvraven rogorc TviT adamia-
nis, aseve sazogadoebis ganviTarebis xasiaTs. 

   პrofესორი i. bondirevi gvTavazobs axal mecnier-
ul mimarTulebas - civilizaciebis istoriul ekolo-
gias, romlis mizania sxvadasxva civilizaciebisa da 
maTi garemomcveli bunebrivi garemos ekologiuri ur-
TierTdamokidebulebis gamovlena da Seswavla. 
   civilizaciis qveS igulisxmeba adamianebis garkveu-
li kulturuli da socialuri urTierToba, romelic 
gaerTianebulia moralis, religiis, xelovnebis, kano-
nis da warmoebis saSualebebis saerTo warmodgenebiT 
da romlebic damaxasiaTebelia dedamiwis garkveuli 
teritoriis mosaxleobisaTvis. 
   naSromSi - `adamianis winasamSoblos paleoekolo-
gia”, avtori cdilobs aRadginos pleistocen-holoce-
nis epoqis bunebrivi garemo da kacobriobis Casaxvisa 
da ganviTarebis saidumloeba.  
   avtoris samecniero gamokvlevebi dakavSirebulia 
afrikis kontinentTan, radganac igi da gansakuTrebiT 
misi aRmosavleTi nawili, miCneulia kacobriobis saw-
yis sabinadro adgilad, sadac Camoyalibda da gamoiw-
rTo bolomde Seucnobeli, magram CvenTvis uaxloesi 
fenomeni - adamiani [7].   
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   adamianis mier miwaTmoqmedebis, mecxoveleobisa da 
liTonis moxmarebis aTvisebis Semdeg SedarebiT advi-
li gaxda brZola arsebobisaTvis. 
   kacobriobis intensiuri zemoqmedeba bunebaze jer 
kidev qvis xanaSi daiwyo da Tavdapirvelad msxvili 
ZuZumwovrebis ganadgurebaSi gamoixateboda. neoliTSi 
miwaTmoqmedebis ganviTarebasTan erTad, adamiani iwy-
ebs tyis ganadgurebas. adamianis mier bunebaze uaryo-
fiTi zemoqmedeba gansakuTrebiT gaZlierda ukanaskne-
li 100-200 wlis ganmavlobaSi, am periodSi dedamiwis 
landSafti ufro metad Seicvala, vidre wina aTaswl-
eulebis manZilze. es gamowveulia bunebrivi resurse-
bis gamoyenebis gaZlierebiT, mosaxleobis ricxvis ga-
zrdiT da samecniero-teqnikuri revoluciiT. 
   didi xnis win, afrikis kontinenti ZiriTadad daka-
vebuli iyo tyis masivebiT. tyeebis gaCexvasTan erTad 
icvleboda kontinentis landSaftic. amJamad, afrikis 
teritoriis 40% ukavia savanebs, sadac temperaturis 
sezonuri ryeva SedarebiT mcirea, ufro sagrZnobia 
dReRamuri amplitudebi (250C-de). savanis zedapiris re-
liefi metwilad mosworebulia, xarobs savanis, sava-
nuri tyis, qserofituli meCxeri tyisa da gvalvasTan 
Seguebuli buCqnaris sxvadasxva tipis mcenareuloba. 
mcenareuli sakvebis siuxve gansazRvravs cxovelTa 
mravalferovnebas, sadac binadroben didi Cliqosnebi, 
mtaceblebi, mRrRnelebi, morbenali frinvelebi, qvewa-
rmavalebi da sxv.  
   tyeebis ganadgurebasTan erTad nadgurdeboda cxo-
velTa samyaroc. cxovelebi warmoadgenen adamianebis 
cilebiT kvebis wyaros. erTni exmarebian maT bunebri-
vi simdidreebis aTvisebaSi, meoreni warmoadgenen ra 
konkurentebs - ebrZvian, sxvani - alamazeben adamiane-
bis yofas. 
   ZuZumwovrebisa da frinvelebis raodenobis Semci-
rebaSi da mravali saxeobebis srulad mospobaSi dam-
naSavea adamiani. es procesi zogjer mimdinareobda 
stiqiurad, zogjer - mizandasaxulad. cxovelebis ga-
nadgurebas xeli Seuwyo yamiris aTvisebam, pesticide-
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bis gamoyenebam da sxva faqtorebma, xolo ukanasknel 
xans - garemos dabinZurebam.  
   ganadgurebis safrTxis qveS dadga rogorc aRud-
genadi bunebrivi resursebi (wiaRiseuli), ise aRdge-
nadic (niadagi, mcenareuloba, cxovelebi). amitomac 
kacobriobis winaSe warmoiWra mniSvnelovani amocana - 
Tavidan aicilos adamianis saarsebo garemos gauarese-
ba da bunebis aRdgeniTi unaris Semcirebis procesi.  
   gasuli saukunis manZilze eroziisa da deflaciis 
(qaris mier naSali masalis ganiaveba) Sedegad mwyob-
ridan gamovida 2 mlrd ha, sasoflo-sameurneo miwis 
fondis 27%, gaqra mcenareTa da cxovelTa bevri sasa-
rgeblo saxeoba. 
   ukanaskneli 150 wlis ganmavlobaSi planetaze gaCe-
xil iqna 7,7 mln km2 tye, darCa 40 mln km2, maTgan bo-
lo 30 wlis ganmavlobaSi 1/3 gaCexilia sam qveyanaSi: 
braziliaSi, CineTsa da indoneziaSi. 1957 wlidan 1990 
wlamde CineTSi dakargul iqna sasoflo-sameurneo 
miwebis 15%, xolo saxnavi miwebi erT sul mosaxleze 
Semcirda 2-jer. 
  ukanaskneli 200 wlis ganmavlobaSi tyeebi umowyal-
od nadgurdeboda CrdiloeT amerikis Sua zolSi. pir-
veli kolonistebi, romlebic Camovidnen `meiflauer-
is” gembanidan, moxvdnen tyeebiT dafarul kontinent-
ze. tyeebs ekava teritoria atlantikis sanapiroebidan 
md. misisipis napirebamde - 170 mln ha-ze. amJamad, tyis 
masivebs uWiravs 10 mln ha-de teritoria, romelic 
sul ufro da ufro mcirdeba.  
   ukanasknel 40 weliwadSi aSS-Si didi samuSaoebi 
Catarda tyis masivebis aRsadgenad. dRes aSS-s tyis 
masivebis farTobi Seadgens 260 mln ha-s, romelic Zi-
riTadad warmoadgens axalgazrda nargavebs, xolo 
bunebrivi tye SemorCa mxolod 18 mln ha-ze.   
   1970 wlidan dRemde afrikaSi, amerikaSi da aziaSi, 
ZiriTadad tyis gaCexvis Sedegad, rasac mohyva 
klimaturi cvlilebebi, udabnoebis farTobi gaizarda 
120 mln ha-de. dRes saharis udabnos samxreTiT dasamu-
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Savebeli miwebis 2/3 gamosulia mwyobridan, e.i. izr-
deba udabnos farTobi.  
   Sedegad mcirdeba biomasa, mxolod ukanasknel 100 
weliwadSi, xmeleTze biomasa Semcirda 7%-iT, xolo 
dedamiwis cocxali safaris produqtiuloba - 20%-iT. 
   sagangaSoa mdgomareoba sxva araganaxlebadi resur-
sebis mxrivac. dedamiwis wiaRidan sxvadasxva mineral-
uri nivTierebebis yovelwliuri mopoveba aRwevs 100 
mlrd tonas da es cifri ganuxrelad izrdeba. mecnie-
rTa prognoziT 2500 wlisaTvis kacobrioba gamoiyene-
bs liTonis mTel resursebs, maT Soris - spilenZis, 
tyviis, TuTiisa da kalis, gacilebiT adre, radgan 
maTze didi moTxovnilebaa. didi ekonomia miiRweva 
nedleulis kompleqsuri gamoyenebiT, magram amJamad 
mopovebuli nedleulis udidesi nawili midis nar-
CenebSi da iwvevs garemos dabinZurebas. 
   adamiani didi xania cdilobs daeuflos mzis ener-
gias da gamoiyenos igi teqnikuri miznebisaTvis. cnobi-
lia, rom berZenma mecnierma arqimedem me-III-e saukuneSi 
Cv. eramde, omSi gamoiyena sarkeebis sistema da dawva 
romis floti.  
   Sveicarielma mecnierma o. sosiurma 1770 wels Seqm-
na xelsawyo, romlis fskerze akumulirebulma mzis 
energiam temperatura aamaRla 1000C-de.  
   amJamad, ganviTarebul qveynebSi farTo gamoyeneba-
Sia wylis gaTboba mzis energiaze momuSave gamaTbob-
lebisagan. damzadebulia sxvadasxva aparatura, rome-
lic moqmedebs mzis energiis gamoyenebiT. magaliTad, 
binebis gamaTboblebi, Rumelebi (sadac, temperatura 
aRwevs 37000C-de), eleqtroenergiis misaRebi danadgare-
bi (romlis saSualebiTac gamoimuSaveben 2200 aTas 
kvtsT eleqtroenergias weliwadSi). aSS-Si daamzades 
10 mgvt simZlavris mzis energodanadgari, romelsac 
gamoiyeneben Tanamgzavrebze. 
   qaris energia gamoiyeneboda xomaldebis gadaadgi-
lebis mizniT, aseve xmeleTze - wisqvilebis asamoZra-
veblad. ruseTSi Seqmnes qaris Zrava. 1937 wels yirim-
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Si aaSenes msoflioSi pirveli 100 kvt-is simZlavris 
qaris eleqtrosadguri. amJamad aSS-Si, ruseTsa da 
safrangeTSi moqmedebaSia 1250 kvt-is simZlavris qaris 
eleqtrosadgurebi. 
   eleqtroenergiis misaRebad gamoiyeneba zRvis miqce-
va-moqcevis talRebis energia, romlis warmoSobis 
mizezia mzisa da mTvaris mizidulobis Zala. yvelaze 
didi talRebi dafiqsirebulia fandis yureSi (Crdil-
oeT amerikis aRmosavleT sanapiro, kanada), sadac maTi 
simaRle 18 metrs aRwevs. am talRebs gadaaqvT 100 
mlrd tona wyali. miqceva-moqcevis talRebis saSuale-
biT, 1983 wlidan funqcionirebs eleqtrosadguri. 
   geoTermuli energiis aTvisebis kargi pirobebi ars-
ebobs saqarTveloSi, sadac SesaZlebelia miwisqveSa 
Termuli wylebis energia gamoyenebul iqnas gaTbobisa 
da sayofacxovrebo saWiroebebis dakmayofilebis miz-
niT.  
   Tboenergetikuli ewodeba wylebs, romelTa temper-
atura 20-350C an 350C-ze metia. 
   Termuli wylebi energetikis aratradiciuli, ganax-
lebadi da ekologiurad sufTa saxeobaa. maT gamoiye-
neben eleqtroenergiis misaRebad (100-1800C-is Termebi), 
sacxovrebeli binebisa da samrewvelo obieqtebis gasa-
Tbobad, cxeli wyliT momaragebaSi (70-1000C-is Terme-
bi), agreTve sasaTbure, mecxoveleobis da sxva meurne-
obebSi da sawarmoo teqnologiur procesebSi (700C-de). 
   arsebobs geologiur struqturebSi zedapiruli 
wylebis Catumbvisa da Semdgom Termuli wylebis mi-
Rebis, cxeli wylebiT civi wylebis gaTbobisa da a.S 
meTodebi. 
   Termoenergetika ganviTarebulia mraval qveyanaSi: 
aSS-Si, filipinebze, islandiaSi, axal zelandiaSi, 
italiaSi, indoneziaSi, iaponiaSi, ungreTSi da sxv.  
   aSS-Si Tboenergetikuli sadgurebis simZlavre 1300 
mgvt-s aRwevs. Termuli wylebi gaTbobis mizniT gamoi-
yeneba mTel rig qalaqebSi, maT Soris: maxaCkalaSi, 
groznoSi, taSkentSi, TbilisSi, alma-aTaSi da sxv. 
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   hidroTermuli resursebi formirdeba 2 gziT: regi-
onuli siTburi velis pirobebSi (arteziuli auzebis 
fenebrivi wylebi) da anomalur geoTermul pirobebSi 
(naoWa olqebis napraluri da napralur-ZarRvuli 
wylebi). maTgan siTburi potencialiT gamoirCeva meo-
re jgufis regionebi: kamCatka, kurilis kunZulebi, 
kavkasia, tian-Sani, pamiri, yirimi da sxv. 
   dabali da saSualo temperaturis (35-700C) wylebi 
dakavSirebulia arteziuli auzebis qveda horizonteb-
Tan (ruseTis baqani, cimbiris filaqani), sadac cnobi-
lia omskis, tomskis, maxaCkalisa da sxva sabadoebi. 
   saqarTvelos teritoriaze cnobilia 1300 l/wm jam-
uri debitis Termuli wylebi, romlebic temperaturis 
mixedviT Semdegnairad nawildeba: 1) 20-500C – 848 l/wm, 
2) 50-1000C – 324 l/wm, 3) 1000C-ze meti – 128 l/wm. am wy-
lebis naxevari mtknaria (mineralizacia <1 g/l). 
   Tboenergetikuli wylebis sabadoebi ewodeba miwis-
qveSa hidrosferos Termuli wylebis sabalanso-hidr-
odinamikur elements, romlis siTburi potenciali, 
Sedgeniloba, xarisxi da maragebi akmayofilebs Tana-
medrove teqnikur-ekonomikur moTxovnebs. 
   gamohyofen Termuli wylebis 3 ZiriTadi tipis saba-
doebs: 1) baqnuri tipis msxvili arteziuli auzebis 
fenebriv wylebs; 2) naoWa olqebis da mTaTaSua Rrmu-
lebis mcire arteziuli auzebis fenebriv da fenebriv-
napralur wylebs da 3) naoWa olqebis napralur da 
napralur-ZarRvul wylebs.  
   pirveli tipis sabadoebisaTvis damaxasiaTebelia 
didi gavrceleba da didi bunebrivi resursebi, magram 
mcire saeqspluatacio maragebi. meore tipis sabadoebi 
xasiaTdeba SedarebiT patara zomebiT, magram didi sa-
eqspluatacio maragebiT. mesame tipis sabadoebisaTvis 
damaxasiaTebelia mcire mineralizacia, maRali temper-
atura, mcire bunebrivi resursebi da SedarebiT didi 
saeqspluatacio maragebi. 
   yvelaze ekonomiuria dabali mineralizaciis wyle-
bi, romlebic ar Seicavs agresiul komponentebs (go-
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girdwyalbads, naxSirorJangs, meTans da sxv.) da maTi 
gamoyeneba SesaZlebelia gadamuSavebis gareSe. minera-
lizebuli da agresiuli wylebi moiTxovs Sualedur 
gardaqmnas, rac dakavSirebulia teqnikur siZneleebT-
an da zedmet xarjebTan. 
   dRes msoflioSi geoTermuli eleqtrosadgurebiT 
gamomuSavdeba ramdenime mln kilovati eleqtroener-
gia. Tumca, unda aRiniSnos, rom es aris misi miRebis 
SesaZleblobis 0,1%, radgan mecnierTa prognoziT, 
SesaZlebelia miRebul iqnas aranakleb 200-300 mlrd 
kilovatsaaTi eleqtroenergia weliwadSi. 
   ukanaskneli 200 wlis manZilze dedamiwis atmosfe-
roSi naxSirorJangis gazis raodenoba ganuxrelad 
izrdeba: Tu industrialamdel epoqaSi naxSirorJangis 
raodenoba ar aRemateboda 280 moculobiT nawilaks 1 
mln-ze (ppm), amJamad aRwevs 370 ppm-s da aqvs zrdis 
tendencia 1,5 ppm weliwadSi. 
   naxSirorJangis koncentracia atmosferoSi indust-
rialuri raionebidan moSorebiT 1960 wlidan 1995 
wlamde gaizarda 13%-iT. am procesis Sedegad deda-
miwis zedapiris saSualo temperatura 100 wlis ganma-
vlobaSi gaizarda 0,50C. mecnierTa prognoziT mimdina-
re saukuneSi temperatura moimatebs 1,4-5,80C-iT, saSua-
lod - 2,50C-iT.  
   temperaturis momatebis gamo, intensiurad mimdina-
reobs myinvarebis dnobis procesi. saintereso faqti 
iqna dafiqsirebuli everestis mTaze, sadac SemTxveviT 
naxes mTasvlelebis mier 100 wlis win datovebuli 
everestis mTis topografiuli ruka. misi Sedarebis 
Semdeg Tanamedrove rukasTan, mecnierebi darwmundnen, 
rom everestis mTis simaRle 100 wlis ganmavlobaSi 
Semcirda 2 metriT [10]. 
   dedamiwis zedapirTan dafiqsirda minimaluri temp-
eratura minus 910C, da maqsimaluri - plius 57,70C.  
   dedamiwis zedapiris temperaturis momatebis gamo, 
1998 wels, indoeTSi, sicxis gamo daiRupa 2500 kaci. 
2000 wlis ivlisSi saberZneTis kunZul samosze teri-
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toriis TiTqmis 1/5 daiwva xanZris gamo, rac gamowveu-
li iyo haeris maRali temperaturiT. 
   yovelive es araferia SedarebiT imasTan, rac SeiZ-
leba miRebul iqnas arqtikis, antarqtikis da kontine-
ntaluri yinulis dnobiT da amis Sedegad okeanis 
wylebis donis aweviT. 
   2100 wlisaTvis Tu atmosferos qveda nawilis saSu-
alowliuri temperatura gaizrdeba 5,80C-iT, okeanis 
wylis done aiwevs 88 sm-iT, rac gamoiwvevs banglade-
Sis, niderlandebis, nilosis deltis, maldivis kunZu-
lebis, floridis, luizianisa da saqarTvelos  zRvi-
spira teritoriebisa da dedamiwis sxva nawilebis da-
tborvas. 
   atmosferoSi `saTburis gazebis” gafrqvevaSi didi 
roli miuZRviT ganviTarebul qveynebs, gansakuTrebiT 
aSS-s, sadac erT sul mosaxleze yovelwliurad gamo-
muSavdeba 5,5 tona CO2, germaniaSi - 2,77 tona, inglis-
Si - 2,41 tona, safrangeTSi - 1,6 tona.  
   mTlianobaSi 1950 wlidan dRemde aSS-Si gafrqveul 
iqna 186,1 mlrd tona CO2, evrokavSiris qveynebSi - 127,8 
tona, dsT-s qveynebSi - 100 mlrd tonaze meti, CineTSi 
- 57,6 mlrd tona. aSS-Si, sadac cxovrobs msoflios 
mosaxleobis mxolod 4%, modis 25% gamofrqveuli 
CO2. izrdeba aziis ganviTarebadi qveynebis mier gamof-
rqveuli CO2-is raodenoba, romelmac 1990 wels miaR-
wia 22%-s, xolo 2010 wlisaTvis miaRwevs 30%-s.    
   Tanamedrove xanaSi didi mniSvneloba eniWeba geog-
rafiuli garsis dacvas mzardi gaWuWyianebisagan, rac 
gamowveulia swrafi urbanizaciiT da industrializa-
ciiT. dabinZurebis ZiriTad kerebs warmoadgens qala-
qebi. hidrosferos abinZurebs sayofacxovrebo da 
samrewvelo Camonadeni, xolo atmosferos - mtveri, 
gogirdovani airi, naxSirorJangi da sxv., romelTac 
gamohyofs fabrika-qarxnebi, Tboeleqtrosadgurebi da 
avtotransporti. 
   niadagSi Sxamqimikatebis Setana uaryofiTad moqmed-
ebs floraze, faunasa da adamianze. dedamiwis miwaT-
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moqmedebis mindvrebSi wlis ganmavlobaSi gamoiyeneba 
400 mln tonaze meti mineraluri sasuqi da Sxamqimika-
ti. pesticidebis gamoyeneba spobs mavne mwerebs, magram 
arasrulad. gadarCenilebi iZlevian ufro gamZle Tao-
bas. amis gamo, problema ufro mwvavdeba, adamianebi ki 
Rebuloben janmrTelobisaTvis saSiS qimikatebs.  
   gansakuTrebiT saxifaToa radioaqtiuri dabinZure-
ba. momavalSi kacobriobas emuqreba atmosferos gada-
xureba rogorc siTbos uSualod gamoyofiT, ise 
atmosferoSi naxSirorJangis dagrovebis Sedegad. 
   Tu ukanasknel periodamde adamiani warmoadgenda 
bunebis momxmarebels, romelic iRebda misgan saWiro 
resursebs, amJamad, man unda miiRos iseTi RonisZiebebi 
da daicvas bunebasTan urTierTqmedebis normebi, rom 
uzrunvelyos garemos sicocxlisunarianoba. 
   garemos dabinZurebis winaaRmdeg brZola ganuwyve-
teli procesia. magram adamianebis erT nawils ara 
aqvs warmodgena am brZolis aucileblobaze. garda -
amisa, es RonisZiebebi dakavSirebulia finansur dana-
xarjebTan. magaliTad, saSualo simZlavris gamwmendi 
nagebobebis mSenebloba utoldeba sawarmos mSeneblo-
bis xarjebis 40%-s. 
   amJamad, ukve warmoebaSia avtotransporti gamona-
bolqvis gareSe, romelTa Zravebi muSaobs eleqtro-
qimiur generatorebze. jer kidev 1947 wels Sveicaria-
Si daamzades eleqtroavtobusebi, romlebic sawvavis 
nacvlad iyenebda akumuliatoris energias. amgvari av-
tobusebi mzaddeboda q. lvovSic, romelic Seqmnilia 
qarTveli gamomgoneblis n. gulias xelmZRvanelobiT. 
   dRes, londonSi moZraobs wiTlad SeRebili avto-
busebi, romlebic iyenebs wyalbadis sawvavs. am avto-
busebisagan atmosferos dabinZureba nulis tolia, 
radgan aqvT mxolod wylis orTqlis gamonabolqvi. 
   londonis centrSi SesvlisaTvis avtomanqanebis 
mflobelebisaTvis dawesebulia ekologiuri gadasaxa-
di - 12 evro, im SemTxvevaSi, Tu avtomanqanis Zrava 
wesrigSi ar aris da gamonabolqvis raodenoba normas 
aWarbebs, gadasaxadi izrdeba 40 evromde. avtomanqane-
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bis mflobelebi iZulebulni arian SeiZinon axali 
avtomanqana an SeakeTon Zrava. 
   arsebobs teqnologiebi, romelTa saSualebiTac 
xdeba sayofacxovrebo narCenebis nedleulis saxiT ga-
moyeneba. magaliTad: 1) inglisSi liTonis qilebisagan 
amzadeben 15 sm-de diametris Reroebs; 2) aSS-Si mSra-
li organuli narCenebis TiToeuli tonisagan Rebul-
oben 280-300 litr Txevad sawvavs; 3) germaniaSi (miunx-
eni) konveiruli danadgari yoveldRiurad wvavs 800 
tona nagavs, romlis energiaze muSaobs 180 aTasi kvt-
is simZlavris eleqtrosadguris ori bloki; 4) aSS-Si 
da safrangeTSi damuSavebulia navTobis katalizuri 
hidrogenizaciis gziT, navTobisagan gogirdis mocile-
bis teqnologiuri meTodi; 5) safrangeTSi damuSavebu-
lia karburatorebis muSaobis reJimi, romlis drosac 
gamonabolqvSi mxuTavi gazis raodenoba mcirdeba 3-
jer; 6) germaniaSi muSavdeba Zrava, romelic benzinTan 
erTad gamoiyenebs meTilis spirts, romlis sruli wva 
ufro maRalia, vidre benzinis. 
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Tavi 3 
 

garemos dabinZurebis wyaroebi 
 

   atmosfero yovelTvis Seicavs garkveuli raodeno-
bis minarevebs, romlebic iq xvdeba sxvadasxva saxis 
wyaroebidan. 
   atmosferos dabinZurebis wyaroebi SeiZleba dav-
yoT 2 jgufad: bunebrivi da anTropogenuri. 
   bunebrivi iyofa 2 jgufad: endogenuri (filebis te-
qtonikiT gamowveuli seismuri talRebi, miwisZvrebi, 
vulkanizmi, teqtonikuri rRvevebi, calkeuli ubnebis 
daZirvisa da aRzevebis procesebi) da egzogenuri (kl-
imati anu hava, qari, yinuli, niadagis erozia, mdina-
reTa wyaldidoba da sxva) faqtorebiT gamowveuli.  
   bunebrivi procesebis Sedegad warmoiqmneba mtveri 
(mcenareuli, niadagis eroziasTan da zRvis marileb-
Tan dakavSirebuli, vulkanuri, kosmosuri warmoSo-
bis), nisli da kvamli, romelic gamowveulia tyisa da 
mindvris xanZrebiT, aseve, vulkanuri, mcenareuli, 
cxoveluri da mikrobiologiuri warmoSobis airebi. 
   dabinZurebis bunebrivi wyaroebi an Tanabradaa ga-
nawilebuli (kosmosuri mtveri) an moklevadiani, sti-
qiuri xasiaTisaa (tyisa da mindvris xanZriT an vul-
kaniT gamowveuli).  
   bunebrivi wyaroebiT gamowveuli dabinZureba aris 
fonuri da mcired icvleba droSi. 
   anTropogenuri iyofa 2 jgufad: sawarmoo da sayo-
facxovrebo. am faqtorebiT gamowveuli dabinZureba 
SeiZleba iyos organuli da araorganuli, myari, Txe-
vadi da gaziseburi, momwamlavi da aramomwamlavi. 
 

3.1. bunebrivi dabinZurebis wyaroebi 
3.1.1. endogenuri faqtorebi 

 

   dedamiwis qerqi Sedgeba filebisagan, romlebic mu-
dmiv moZraobaSia. spredingis (okeanis fskeris gaweva) 
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Sedegad yalibdeba axali okeanuri qerqi, xolo Zveli 
STainTqmeba subduqciis zonis mier.  
   hipoTeza okeanuri filebis moZraobis Sesaxeb 1920 
wels gamoTqva germanelma geologma alfred vegener-
ma, romelic 1960 wels dadasturda, mecnierebis mier 
okeanis fskeris gamokvlevis Sedegad. garkveul ubneb-
Si xdeba okeanuri qerqis gafarToeba, filebis moZra-
oba, dajaxeba da erTi filis Secoceba meoreze.  
   im regionebSi, sadac filebi erTmaneTisaken moZra-
oben, warmoiqmneba mTaTa sistemebi (himalaebi, kavkasi-
oni, andebi da a.S.), xolo sadac erTmaneTs Sordeba - 
vulkanebi. 
   mecnierebma filebis teqtonikis Teoriis saSuale-
biT daadgines, rom didi xnis win dedamiwaze arsebob-
da mTliani kontinenti – pangea, romelic Semdeg dai-
Sala kontinentebad. dReisaTvis arsebuli filebi Sem-
degia: evraziis, afrikis, antarqtidis, arabeTis, indoe-
Tis, karibis, naskas, skoriisa da filipinebis. 
   filebis gadaadgilebisa da dajaxebis Sedegad xde-
ba miwisZvrebi. am mxriv gamoirCeva wynari okeanis re-
gioni, romelic e.w. `cecxlovan rkalSi” mdebareobs. 
bolo wlebSi filebis gadaadgilebis Sedegad ramde-
nime Zlieri miwisZvra moxda, maTgan aRsaniSnavia 2004 
wlis indoeTis okeaneSi momxdari 9,3 magnitudis (msxv-
erpli – 280 aTasi kaci) da 2010 wlis haitis 9,0 magni-
tudis (msxverpli – 316 aTasi kaci) miwisZvrebi. 
   seismur dakvirvebebs saqarTveloSi 100 welze meti 
xnis istoria aqvs. Zlieri miwisZvrebi moxda: 8-9 balis 
- 1920 wels gorSi, 9 balis - 1963 wels gulrifSis ra-
ionis sof. CxalTasTan da 1991 wels raWaSi. saSualo 
magnitudis (8 da 6 balis) miwisZvrebi dafiqsirda 1935, 
1949 da 1953 wlebSi, Savi zRvis sanapiros gaswvriv.   
   sinamdvileSi msxverpli metia, radgan miwisZvrebs 
mohyveba cunami da sxva Tanmdevi procesebi. 
   miwisZvrebis prognozi jerjerobiT SeuZlebelia. 
nebismieri prognozis fasi droiT izomeba. 
   vulkanizmi aris dedamiwis qerqSi da zedapirze, 
magmisa da misi Tanmxlebi airebis gadaadgilebasTan 
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dakavSirebiT mimdinare procesebis Sedegi. dedamiwis 
qerqSi xdeba intruziuli masebis SemoWra, rasac Tan 
axlavs qanebis saxecvla magmis Termuli da qimiuri 
zemoqmedebiT.  
 

3.1.2. egzogenuri faqtorebi 
 

   egzogenuri faqtorebs warmoadgens dedamiwis zeda-
pirze da qerqis zeda nawilTan dakavSirebuli geolo-
giuri procesebi, romlebic gamowveulia garegani Zal-
ebisa da cocxali organizmebis zemoqmedebiT.   
   egzogenuri procesebia: qanebis fizikuri da qimiu-
ri gamofitva, mdinaris, zRvis, tbebisa da wyalsateve-
bis  mier xmeleTis zedapiris gadarecxva - erozia, ab-
razia, masalis gadatana, akumulacia, miwisqveSa wyle-
bis moqmedebiT qanebis (mineralebis) gaxsna, myinvaris 
egzaraciuli da akumulaciuri moqmedeba, qaris defl-
aciuri, eoluri zemoqmedeba, akumulacia da reliefis 
formebis warmoqmna. 
   mdinaris saSualebiT reliefis formebis Camoyali-
bebis erTerTi saukeTeso magaliTia md. mtkvari, rome-
lic Tavis moZraobis gzaze saukuneebis manZilze 
cvlida reliefs. 
 

3.1.2.1. md. mtkvari – Tbilisis reliefis 
 Semoqmedi 

 

   md. mtkvris terasebi, misi auzis ferdobebze Semor-
Cenili, horizontaluri an mdinarisaken odnav daxri-
li, bunebrivi safexurebia, romlebic warsulSi md. 
mtkvris kalapotis fskers warmoadgenda. 
   warsulSi md. mtkvari, q. Tbilisis garSemo arse-
bul, dRevandeli mTa-gorakebis doneze miedineboda. 
saqarTvelos geologiis yvelaze TvalsaCino warmoma-
dgenlis da fuZemdeblis, akademikos al. janeliZis 
xatovani TqmiT: `sanam diRmis velidan yaraiasaken 
gaiWrebodes, mtkvarma viwrobi unda gaiaros. es viwro 
arxi mamadaviTsa da maxaTas Sua TviT mdinaris 
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gaWrili aris. Tavdapirvelad es xeoba ar arsebobda 
da SeerTebuli mamadaviTi da maxaTa erTiani mTis qe-
ds warmoadgenda”.  
   q. Tbilisis SemogarenSi, terasebi fiqsirdeba Crdi-
lo-dasavleTidan samxreT-aRmosavleTisaken, sof. 
noriodan Tbilisze gavliT, sof. tabaxmelamde. 
   terasebi agebulia mdinaris nariyaliT, fxvieri 
xvinWa-konglomeratebiT da qviSian-Tixnariani warmona-
qmnebiT, romelTa bunebrivi gaSiSvlebebi mravlad 
gvxvdeba Tbilisis midamoebSi. magaliTad, md. mtkvris 
sanapiroebze didubeSi, orTaWalaSi, saburTaloze, 
rusTavelisa da daviT aRmaSeneblis gamzirebze, 
maxaTas, lotkinisa da arsenalis mTebis ferdobebze. 
   Tbilisis midamoebi warsulSi mTagoriani iyo, igi 
mravali nakaduliT iyo daserili, romlebic ikribe-
boda da qmnida mozrdil mdinares. md. mtkvari farTo 
nakadis saxiT miedineboda zRvis donidan 600-620 met-
ris simaRleze, romelsac amJamad maxaTas mTas uwode-
ben. mdinare gadaadgildeboda maxaTas mTasa da mama-
daviTis mTas Soris teritoriaze.  
   droTa ganmavlobaSi md. mtkvari recxavda qanebs, 
wvrili Slami Sors mihqonda, xolo ufro msxvili, 
qviSebisa da kenWnaris saxiT kalapotis napirebze il-
eqeboda. mongreuli qanis gatana Warbobda daleqvas, 
Sedegad, mdinaris kalapoti TandaTan Rrmavdeboda.  
   md. mtkvris namdinarevs warmoadgens amJamad `Tbi-
lisis zRvis” teritoria, xolo adre kukiis, ilgunia-
nisa da avlabris mlaSe tbebi.Ees tbebi odesRac 
warmoadgenda CaRrmavebebs Zveli mtkvris kalapotSi.  
   md. mtkvarma xeobis CaWris gamo gadmoinacvla rus-
Tavelis gamziris teritoriaze, garkveuli drois Sem-
deg, amJamindeli saburTalos (yazbegisa da vaJa fSave-
las gamzirebi) teritoriaze. Semdeg, md. mtkvari ufro 
Rrmad Wris xeobas da gadainacvlebs amJamindeli di-
dubisa da baraTaSvilis xidebis teritoriaze. es aris 
md. mtkvris yvelaze axalgazrda kalapoti. amJamad, md. 
mtkvari moqceulia betonis jebirebSi, ris gamoc, misi 
gadaadgileba xelovnuradaa SeCerebuli. 
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M md. mtkvris terasebi ganlagebulia mis orive mxares, 
romelTa aRwera Cvens mier gadmocemulia qronologi-
uri TanmimdevrobiT (ix. nax. 3.1):     
   Walis terasa mdebareobs md. mtkvris Tanamedrove 
kalapotis gaswvriv, mcxeTasa da soRanluRs Soris. 
Walis terasis absoluturi niSnuli sof. ZegvTan 450 
metria, xolo sof. soRanluRTan - 355 metri. e.i. md. 
mtkvris vardna am monakveTze Seadgens 95 metrs. 
   mdinaris Wala ramdenime aTeuli santimetriTaa ama-
Rlebuli mdinaris wylis axlandeli donidan. igi age-
bulia Tanamedrove aluvioniT da wyliT ifareba mxo-
lod mdinaris adidebis periodSi. Walis nawilebia 
kunZulebi, romlebic gvxvdeba mdinaris kalapotSi av-
Wala-soRanluRs Soris. 
   Semdegi safexuria Waliszeda pirveli terasa, 
romelsac didubis terasasac uwodeben. terasis abso-
luturi niSnulebi meryeobs 450-460 metris farglebSi, 
xolo misi simaRle mdinaris donidan 10-15 metria. 
   mdinaris marjvena mxares, zahesis maxloblad, ter-
asis sigane ramdenime aTeuli metria, sof. muxaTgverd-
Tan – ramdenime aseuli metri, xolo diRmis velze, 
sadac md. mtkvars erTvis diRmis wylis Senakadi, misi 
farTobi izrdeba da wyvetili xdeba. 
   terasis fragmenti aseve fiqsirdeba samxreT-aRmosa-
vleTiT, Tamar mefis (yofili Celuskinelebis) xidTan, 
restoran `aragvis” maxloblad. am adgilas terasas 
kveTs md. vere.  
   amave terasas warmoadgens yofili `madaTovis kun-
Zuli” baraTaSvilisa da zaarbriukenis xidebs Soris. 
am uknasknelTan, komunarebis baRis qvemoT, pirveli 
terasa farTovdeba da uwyveti zolis saxiT gasdevs 
md. mtkvris xeobas. terasa Zalze Seviwroebulia Tel-
eTis qedis aRmosavleT daboloebaze, metexis xidTan, 
xolo mniSvnelovnad farTovdeba soRanluRis mida-
moebsa da mis samxreT-aRmosavleTiT mdebare dablo-
bis farglebSi. 
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   md. mtkvris marcxena mxares terasa Seviwroebulia, 
magram uwyvetad vrceldeba avWalidan metexis xidam-
de. metexis xidis qveviT, zedapirze gamodis eocenis 
asakis tufogenuri qanebi, amitom terasa wydeba da 
kargad ikveTeba yofil `mamukas soflidan” samxreT-
aRmosavleTis mimarTulebiT.  
   md. mtkvris marcxena napiris terasebi mdebareobs 
Sua eocenisa da oligocenis asakis naleqebze, romle-
bic gadafarulia ramdenime metris simZlavris fxvie-
ri konglomeratebiT. 
   Waliszeda meore terasa, anu vake-avlabris terasa 
fiqsirdeba md. mtkvris orive mxares, mcxeTasa da so-
RanluRs Soris, terasis absoluturi niSnulebi 520-
550 metramdea, xolo md. mtkvris donidan 25-40 metris 
simaRleze.  
   ramdenime aTeuli metris siganis meore terasa kar-
gadaa gamokveTili sof. bagineTTan (mcxeTis munici-
palliteti), xolo samxreTiT, sof. muxaTgverdTan 
fragmentebis saxiTaa warmodgenili.  
   kargadaa es terasa gamosaxuli saburTalodan so-
lolakamde. am terasaze mdebareobs `Tavisuflebis 
moedani” mimdebare quCebiT, rusTavelis gamziri, kos-
tavas quCa, vake da saburTalo. calkeuli narCenebis 
saxiT terasa gvxvdeba sololakis seridan TeleTis 
qedis aRmosavleTiT, soRanluRis midamoebSi.  
   mtkvris marcxena mxares, terasa calkeuli fragmen-
tebis saxiT aseve gvxvdeba zahessa da avWalis ubneb-
ze, mdinareebis xevZmarsa da RrmaReles Soris. terasa 
kargadaa warmodgenili baraTaSvilis saxelobis aRma-
rTTan, metexis xidis midamoebSi da mis aRmosavleTiT.    
   Waliszeda mesame terasa, anu arsenalis terasa 
fragmentebis saxiTaa SemorCenili 550-dan 560 metris 
absolutur simaRleebze, xolo md. mtkvris donidan 
60-80 metris simaRlezea. mesame terasa SedarebiT uke-
Taa gamokveTili avWalisa da zemo avWalis midamoeb-
Si, gldaniswylisa da jaWviswylis xevebs Soris da 
yeenis mTis Crdilo-dasavleT kalTaze. aseve, ZeZvi-
maxaTas maRlobis dasavleTi kalTis gaswvriv, arse-
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nalisa da navTluRis midamoebSi, sadac terasis siga-
ne ramdenime aseul metrs aRwevs.  
   md. mtkvris marjvena mxares, mesame terasa fiqsir-
deba armazis qedis samxreT-aRmosavleT nawilSi, vaki-
sa da rusTavelis moednidan mTis Zirebisaken da so-
RanluRis midamoebSi. M     
   Waliszeda meoTxe terasa, anu lotkis goris te-
rasa kargad fiqsirdeba 570-580 metris absolutur ni-
Snulebze, md. mtkvris marcxena mxares gldaniswyalsa 
da jaWviswylis xevebs Soris arsebul saguramo-ia-
lonis qedis Txemze. garda amisa, meoTxe terasa farTe 
zolis saxiT gamosaxulia ZeZvi-maxaTas mTis Txemur 
nawilSi da yeenis mTasTan. maxaTas mTasTan terasa 
viwrovdeba, xolo navTluRTan kvlav farTovdeba. 
   Waliszeda mexuTe terasa, anu maxaTis terasa 
kargadaa warmodgenili md. mtkvris marcxena mxares, 
sadac misi absoluturi niSnuli 590-600 metria, sagu-
ramo-ialonis qedis samxreT kalTebze sof. zemo 
avWalisa da avWalis midamoebSi, aseve, mdinareebis 
gldaniswylisa da jaWviswylis movakebuli zedapiris 
wyalgamyofze da ZeZvi-maxaTas mTis zolSi, sadac ca-
lkeul magidisebur gavakebebs qmnis. maxaTas mTidan 
terasa farTe baqnis saxiT vrceldeba aRmosavleTiT, 
`Tbilisis zRvis” wyalsacavis qvaburisaken, sadac te-
rasis simaRle, romelic agebulia mdinaris nariyal-
iT, mtkvris donidan 260 metrs aRwevs. mexuTe terasa 
fiqsirdeba aseve, `Tbilisis zRvis” wyalsacavis qvabu-
ridan Crdilo-aRmosavleTiT, norio-lilos maRlobis 
samxreT-dasavleT ferdobebze, xevZmaris xevidan md. 
loWiniswylamde. gansakuTrebiT kargadaa terasa war-
modgenili sof. didi lilos midamoebSi. 
   Waliszeda meeqvse terasa fiqsirdeba sof. norios 
maxloblad, sadac qmnis qaSveT-celobanis platos da 
warmodgenilia riyis mZlavri konglomeratebiT Tixna-
ris SemavsebliT. terasis absoluturi simaRle zRvis 
donidan 620 metria. 
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   e.i. md. mtkvarma q. Tbilisis farglebSi zRvis don-
idan sxvadasxva absolutur niSnulze gamoimuSava 6 
safexuri. 
   md. mtkvris xeobaSi mSrali xevebis saeraTo sigrZe 
Seadgens 230 km, romelTa ferdobebi aramdgradi da 
damewyrilia. 
   Tbilisis SemogarenSi 60-de mewyeria dafiqsirebu-
li. yvelaze aqtiuri mewyruli zonebia: mTawmindis 
CrdiloeTi ferdobi, funikuliori, sololaki, mama-
daviTi, nucubiZis plato, muxaTgverdis mTis ferdo-
bebi, md. veres xeoba da misi marjvena sanapiro – e.w. 
`vakis mewyrebi”, lotkinis mTa, kibalCiCis quCa, lisi, 
bagebi, abanoTubani da a.S. 
   2002 wlis 25 aprilis miwisZvram sagrZnoblad gaa-
aqtiura mewyruli procesebi. 1980 wlis 14 maiss, Zli-
erma naleqebma md. vereze gamoiwvia 12 metri simaRlis 
kedlis Camongreva, warmoiSva Rvarcofi, romelmac 
Senobebis ngreva da adamianTa msxverpli gamoiwvia. 
   gansakuTrebiT didi ziani miayena qalaqs, md. veres 
2015 wlis 13 ivnisis wyaldidobam, rodesac kokispiru-
li wvimebis gamo Camowva mewyeri axaldaba-beTaniis 
gzaze. Sedegad warmoiSva Rvarcofi. Rvarcofma daang-
ria svaniZis quCaze, md. veres WalaSi arsebuli Seno-
ba-nagebobebi, xolo TamaraSvilis quCis qveS arse-
bulma gvirabma ver gaatara wylis nakadi, moxda 
Segubeba da Semdeg, Rvarcofi didi siswrafiT daeSva 
da waleka md. veres WalaSi arsebuli saavtomobilo 
gza da zooparki. Rvarcofma gaitaca saavtomobilo 
gzaze moZravi avtotransporti mgzavrebianad, daiRupa 
23 adamiani, daingra sacxovrebeli saxlebi da infras-
truqtura, ganadgurda zooparki, xolo gadarCenili 
cxovelebi aRmoCndnen qalaqis quCebSi.  
   md. veres RvarcofiT gamowveuli zarali Sefasda 
100 mln dolarad, xolo dangreuli infrastruqturis 
aRdgena dResac grZeldeba. 
   zemoTqmulidan gamomdinare, SeiZleba davaskvnaT, 
rom md. mtkvrisa da misi Senakadebis aqtiuri zemoq-
medeba reliefze dResac grZeldeba. Tbilisis relie-
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fis geomorfologiuri suraTis Seqmnis procesSi mTa-
var Zalas md. mtkvari warmoadgens, romlis geologiu-
ri moqmedebis Sedegad droTa ganmavlobaSi Camoyalib-
da md. mtkvris Tanamedrove xeoba. 
       

3.2. anTropogenuli dabinZureba 
 

   anTropogenuli dabinZureba garemoze zemoqmedebis 
TvalsazrisiT aris mniSvnelovani, romelic iyofa 
sawarmoo da sayofacxovrebo wyaroebad. 
   gansakuTrebiT gamwvavda niadagSi arsebuli myari, 
samrewvelo da sayofacxovrebo narCenebis likvidaci-
is problema, rac iwvevs misi qimiuri Sedgenilobis 
cvlilebas. Tu niadagi Seicavs mometebuli raodeno-
biT rkinas, gogirdTan urTierTqmedebisas warmoiqmne-
ba gogirdovani rkina, romelic warmoadgens Zlier 
sawamlavs. Sedegad, niadagSi ispoba mikroflora, rac 
iwvevs niadagis nayofierebis Semcirebas. amgvari zemo-
qmedebis mimarT SedarebiT ufro mgrZnobiarea wiwvo-
vani jiSebi. 
   niadagi kvdeba, Tu igi Seicavs 2-3 g tyvias 1 kg 
gruntze. zogierTi sawarmos garSemo tyviis koncent-
racia aRwevs 10-15 g 1 kg-ze. 
   Tu samrewvelo da sayofacxovrebo narCenebi iyreba 
nagavsayrelze, iqmneba atmosferos, zedapiruli da 
gruntis wylebis dabinZurebis realuri pirobebi, rac 
iwvevs sasoflo sameurneo miwebis dabinZurebas. 
   biosferos praqtikulad aRudgenel komponents 
warmoadgens dedamiwis niadagis fena, romlis mdgoma-
reobazea damokidebuli adamianis sicocxle. 
   niadagi warmoadgens cocxali organizmebis, umetes-
wilad mcenareuli nivTierebebis urTierTqmedebis bu-
nebriv produqts zedapirul mineralur safuZvelTan, 
wylis, mzis energiisa da haeris dadebiTi temperatu-
ris monawileobiT.  
   niadagis fenis warmoSobisa da ganviTarebis rTul 
procesSi organuli nivTierebebi ixrwneba da humusad 
gadaiqceva. am dros xdeba erTi saxis mineralebis gax-
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leCa da sxva mineralebis sinTezi, organul-mineralu-
ri koloidebisa da sxvadasxva organuli mJaveebis 
warmoqmna. amgvari da sxva procesebis kompleqsis Se-
degad yalibdeba niadagi, romelsac gaaCnia masze da-
saxlebuli mcenareebis wyalze da sakvebze moTxovni-
lebebis dakmayofilebis unari maTi zrdisa da ganviT-
arebis sxvadasxva stadiaze. niadagis am Tvisebas ewo-
deba nayofiereba.     
   amerikeli mecnierebis gamokvlevebis Sedegad dad-
genilia, rom xelSemwyob pirobebSi 2-3 sm niadagis 
fenis warmoqmna grZeldeba 200-dan 1000 weliwads, xo-
lo normaluri, 18 sm saxnavi fenisaTvis saWiroa 1400-
dan 7000 weli. 
   dedamiwaze arsebuli niadagis fenis farTobi ar 
aRemateba 81,6 mln km2 da warmoadgens xmeleTis 55%-s. 
maTgan 41,6 mln km2 dakavebulia tyisa da buCqnaris, 26 
mln km2 - saZovrebis  mier da mxolod 15 mln km2 (10%) 
warmoadgens saxnav miwebs.  
   mesaqonleobiT Zlier datvirTul raionebSi, saZov-
rebze mimdinareobs miwebis intensiuri eroziis pro-
cesi, ris gamoc, wlis ganmavlobaSi zedapirul Camo-
nadenSi midis atmosferuli naleqebis 61% da TviTo-
euli heqtaridan irecxeba 16 tona niadagi. normalur 
pirobebSi es maCveneblebi mcirdeba 2,5-jer. 
   adamiani aTaswleulebis ganmavlobaSi xels uwyob-
da naxevradudabnoebisa da udabnoebis gafarToebas. 
amJamad maT ukaviaT xmeleTis 30% da swrafad far-
Tovdeba tyis gaCexvis, niadagis da qaris eroziisa da 
sxva bunebrivi da anTropogenuli procesebis gamo. 
   adamiani uxsovari droidan eweva melioraciul saq-
mianobas im mizniT, rom gazardos mosavlianoba mSr-
al da arasakmarisi tenianobis pirobebSi. amJamad ded-
amiwaze sairigacio miwaTmoqmedebas misdeven 200 mln 
heqtarze. morwyvis Sedegad izrdeba mosavlianoba, mag-
ram misi araswori gamoyenebis SemTxvevaSi viTardeba 
miwebis damarilianebis procesi da mcirdeba maTi 
nayofiereba. 
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   yovelwliurad Cveni planetis atmosferoSi gaifr-
qveva 2X1020 jouli siTbo da 18X109 tona CO2. siTbos 
wyaros ZiriTadad warmoadgens organuli sawvavis 
wvisa da birTvuli energetikis obieqtebi. Sedegad 
matulobs atmosferos saSualowliuri temperatura, 
mcirdeba yinulisa da Tovlis fena da mcirdeba deda-
miwis amreklavi unari. nacionalur mecnierebaTa aka-
demiis (aSS) monacemebiT 2100 wlisaTvis dedamiwis at-
mosferos temperatura moimatebs 5,50C-iT. garda amisa, 
xSiria nisli, Rrublianoba, atmosferuli naleqebi, 
maT Soris mJaveSemcveli wvimebi, romlebic auareseben 
niadagis nayofierebas, uaryofiTad moqmedeben faunasa 
da floraze, adamianis janmrTelobaze. es procesebi 
garda zemoTCamoTvlilisa, xels uwyobs koroziis ga-
nviTarebas liTonkonstruqciebze. 
   wyalsatevebis temperaturis momateba uaryofiT 
gavlenas axdens biocenozze, radgan aseT SemTxvevaSi 
mcirdeba wyalSi gaxsnili Jangbadis, naxSirmJavasa da 
azotis Semcveloba.    
   garemos dacva warmoadgens kompleqsur RonisZiebas, 
romelic moiTxovs sxvadasxva dargis specialistebis 
erTobliv Zalisxmevas. yvelaze aqtiur formas warmo-
adgens samrewvelo obieqtebis gadasvla unarCeno da 
mcirenarCenian teqnologiebze. es ki dakavSirebulia 
sawarmoebis mier rTuli teqnologiuri, konstruqciu-
li da organizaciuli amocanebis gadawyvetasTan. 
   samrewvelo sawarmoebis ekologizaciis ZiriTadi 
mimarTulebebia: 
1. teqnologiuri procesebis srulyofa da axali mow-
yobilobebis Seqmna, romlebic uzrunvelyofen narCene-
bis naklebi doziT gafrqvevas garemoSi. 
2. warmoebis yvela saxisa da samrewvelo produqciis 
ekologiuri eqspertiza. 
3. toqsikuri narCenebis Secvla aratoqsikuriT. 
4. arautilizebuli narCenebis Secvla utilizebuliT. 
5. garemos dacvis mizniT sxva damatebiTi meTodebisa 
da RonisZiebebis farTod gamoyeneba. 
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 damatebiTi RonisZiebebis gamoyenebaSi igulisxmeba:  
1. aparaturisa da sistemebis gamoyeneba gazuri gamo-
nabolqvisa da Camdinare wylebis gawmendis mizniT. 
2. gazebis gamofrqvevis dros xmauris CaxSoba. 
3. teqnologiuri mowyobilobebis vibroizoliatoreb-
is gamoyeneba. 
4. dacvis ekranuli sistemebis gamoyeneba. 
5. transportze xmis CamxSobebis, Wvartlis damWere-
bisa da gadamuSavebuli gazebis neitralizatorebis 
gamoyeneba. 
   didi mniSvneloba aqvs samrewvelo sawarmoebis gad-
atanas msxvili qalaqebidan mcireddasaxlebul punq-
tebSi, sadac sasoflo-sameurneo TvalsazrisiT daba-
lnayofieri miwebia. aseve mniSvnelovania samrewvelo 
sawarmoebis garSemo sanitarul-damcavi zonebis mow-
yoba, qalaqis mSeneblobis racionaluri dagegmareba, 
sacxovrebel kvartalebSi transportis moZraobis or-
ganizacia gamonabolqvis Semcirebis mizniT da sxva 
RonisZiebebis gatareba. 
   aucilebelia garemos dacvis kontrolis samsaxu-
ris arseboba, romelic sistematur dakvirvebebs Caata-
rebs atmosferos, wylisa da niadagis mdgomareobaze. 
dakvirvebis Sedegebis gaanalizebis safuZvelze dadg-
indeba dabinZurebis mizezebi da moxdeba maTi likvi-
dacia. 
   aSS-s magaliTze garemos dacvis mizniT wliuri da-
naxarjebis procentuli ganawileba Semdegia: atmosfe-
ros dacva - 35%, wyalsatevebis dacva - 48%, myari nar-
Cenebis likvidacia - 15%, xmauris Semcireba - 0,7%, 
danarCeni - 1,3%. 
   ekologiuri anu garemos faqtorebi garkveul zega-
vlenas axdenen cxovelebisa da mcenareebis organiz-
mebze. ganarCeven klimatur (tenianoba, siTbo, sinaTle, 
qari da sxv.), adgilobriv (niadagi, wyali), geomorfo-
logiur (reliefi), biotur (sxva organizmTa zegavl-
ena) da anTropogenur (adamianis zegavlena) faqtorebs. 
   ekologiuri faqtorebis zemoqmedeba organizmebze 
mimdinareobs ara izolirebulad, aramed erToblivad. 
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3.3. saarsebo pirobebi 
 

   organizmis arsebobisaTvis saWiro ekologiuri 
faqtorebis erTobliobas ewodeba saarsebo pirobebi. 
organizmisaTvis sasargeblo erT-erT ekologiur faq-
tors SeuZlia Seamciros meoris araxelsayreli zemo-
qmedeba. 
   mniSvnelobis mixedviT ganasxvaveben Semdeg ekolo-
giur faqtorebs: a) maqsimums, romlis zeviTac organi-
zmebis arseboba SeuZlebelia; b) minimums, romlis qve-
moT sicocxle wydeba; g) optimums, romelic organiz-
mis arsebobisaTvis yvelaze xelsayrelia; d) pesimums, 
romlis drosac organizmis sasicocxlo gamovlinebe-
bi iTrguneba. 
   zogierT organizms SeuZlia aitanos ekologiuri 
faqtorebis mniSvnelovani meryeoba, e.i. maT gaaCniaT 
didi ekologiuri Segueblobis xarisxi. 
   organizmTa Segueblobis xarisxis maCveneblad ixma-
reba evri anu farTo da sTeno anu viwro. garemosadmi 
farTod Seguebul organizmebs evribiontebi ewodeba, 
xolo viwrod Seguebul organizmebs – sTenobiontebi.  
   temperaturasTan damokidebulebis mixedviT ganar-
Ceven evriTermul da sTenoTermul organizmebs, teni-
anobasTan damokidebulebis mixedviT - evrihumidursa 
da sTenohumidurs. marilianobasTan damokidebulebis 
mixedviT – evrihalursa da sTenohalurs. 
   ekogenezi warmoadgens ekologiis erT-erT mniSvne-
lovan kanonzomierebas da vlindeba rogorc axal 
saxeobaTa formirebis procesSi, ise organizmTa yvela 
didi jgufis istoriul ganviTarebaSi. 
   ekogenezi gamoixateba mravalricxovani axali Segu-
ebiTi Taviseburebebis SeZeniT, rac ganapirobebs 
saerTo aRmavlobas, iZleva axal ekologiur pirobebi-
sadmi Seguebisa da axal saarsebo teritoriebis dauf-
lebis, e.w. ekogenezuri eqspansiis saSualebas.   
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Tavi 4 
 

atmosferos dacva 
 

4.1. atmosferos dabinZurebis wyaroebi 
 

   Tanamedrove atmosferos CamoyalibebaSi didi ro-
li miuZRviT cocxal organizmebs. atmosfero imyofe-
ba dinamiur wonasworobaSi, sadac ganviTarebulia av-
totrofuli da heterotrofuli organizmebisa da 
sxvadasxva geoqimiuri movlenebis antagonisturi moq-
medebebi. 
   haeris Sedgeniloba mudmivi ar aris, radgan mimdi-
nareobs cocxali organizmebis, hidrosferosa da li-
Tosferos Soris ganuwyveteli gacvliTi reaqciebi.  
   atmosferos dabinZureba SeiZleba iyos gamowveuli 
rogorc raodenobrivi - misi Sedgenilobis (naxSiror-
Jangis gazi, azotis zeJangi, ozoni) koncentraciebis 
momatebiT an xarisxobrivi cvlilebebiT (radioaqtiu-
ri elementebi, organuli nivTierebebi) aseve, orive 
faqtoris zemoqmedebiT. 
   atmosferos dabinZurebis gamomwvevi nivTierebebi 
iyofa 2 jgufad: gazebi (90%) da myari nawilakebi 
(10%). 
   naxSirorJanga gazi (CO2) warmoadgens atmosferos 
bunebriv Semadgenel nawils. Cvens epoqaSi misi koncen-
traciebi atmosferoSi ganuwyvetlad izrdeba. adami-
anma daarRvia dinamiuri wonasworoba naxSirorJangis 
gazis im raodenobas Soris, romelic xvdeba atmos-
feroSi sxvadasxva wyaroebidan (sunTqva, vulkanebi da 
a.S.) da naxSirorJangis gazs Soris, romelic foto-
sinTezisa da sedimentaciis procesebis dros STa-
inTqmeba atmosferodan avtotrofebis mier. amis gamo, 
naxSirorJangis gazis raodenoba atmosferoSi ganux-
relad izrdeba. 
   naxSirbadis Jangi (CO) aris atmosferos yvelaze 
didi damabinZurebeli. benzinis Zrava warmoadgens am 
gazis gamoyofis mTavar wyaros, gansakuTrebiT Zravis 
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amuSavebis pirveli ori wuTis ganmavlobaSi, rodesac 
Zrava civia. meore wyaros warmoadgens xis, naxSiris 
wva da tyis xanZrebi, romlebic xdeba yovelwliurad 
saSualod 7,2x106 ha farTobze. 
   naxSirwyalbadebis xelovnur wyaroebs warmoadgens 
Sida wvis Zravebi, sayofacxovrebo daniSnulebisa da 
samrewvelo Rumelebi. gansakuTrebiT sagrZnobia naxS-
irwyalbadebis atmosferoSi moxvedra ZravebSi sawvav-
is arasruli wvis Sedegad. am dros xdeba saSiSi kanc-
erogenuri cikluri naxSirwyalbadebis sinTezi: ben-
zo-3,4-pirenis, benzatracenis, fliuorantrenisa da 
sxv.  
   dizelis Zrava warmoadgens atmosferos dabinZure-
bis wyaros aromatuli da cikluri naxSirwyalbade-
biT. aldehidebi (akroleini), gogirdis naerTebi (gogi-
rdovani anhidridi), gogirdwyalbadi, azotis naerTebi 
da sxva gazebi umetesad warmoiqmneba wvis Sedegad, 
rogorc individualuri wyaroebidan (avtomanqanebi, 
sayofacxovrebo Rumelebi), aseve samrewvelo obieqte-
bidan. 
   nagavsayrelebze plastmasis narCenebisa da poliq-
lorvinilebis wvis Sedegad atmosferoSi didi rao-
denobiT gaifrqveva marilmJava, romelic Semdgom hae-
ris nakadebiT gadaitaneba did manZilebze. 
   ufro mdgradi da gaWuWyianebis maRali koncentra-
ciebia damaxasiaTebeli im adgilebisaTvis, sadac ada-
miani aqtiurad zemoqmedebs bunebaze. es zemoqmedeba 
gansakuTrebiT SesamCnevi gaxda XX saukunis meore 
naxevridan, rodesac didi tempebiT ganviTarda mrew-
velobis dargebi. amerikis SeerTebuli Statebis maga-
liTze, atmosferos danagvianebaSi gansakuTrebiT aqt-
iurad monawileobs: transporti - 50%, Tboeleqtrosa-
dgurebi - 20%, samrewvelo sawarmoebi - 15%, myari 
narCenebis wvis danadgarebi - 5%, danarCeni - 10%.  
   atmosferos gamaWuWyianebeli yvelaze gavrcelebu-
li toqsikuri nivTierebebia: naxSirJangis naxSirbadis 
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oqsidi, gogirdis dioqsidi, azotis oqsidi, CnHm-is 
naxSirwyalbadebi da mtveri.  
   adamianis saqmianobis Sedegad atmosferoSi xvdeba 
mtvris nawilakebi. aerozolebi (Txevadi da myari na-
wilakebi) ufro intensiurad gamoiyofa ZravebSi saw-
vavis arasruli wvis Sedegad, rodesac gazebTan erT-
ad xdeba mineraluri zeTis wveTebisa da gudronis 
gamoyofa.    
   sigaretis kvamli aseve warmoadgens sacxovrebeli 
binebis dabinZurebis wyaros, romelic mdidaria aero-
zolebiT, gudroniTa da aldehidebiT. 
   haerSi arsebuli nawilakebi maTi zomebis mixedviT 
SeiZleba daiyos Semdegnairad: 
   1. msxvili nawilakebi (diametri - 2 mm), romelTac 
gaaCniaT daleqvis unari da ZiriTadad Tavmoyrilia 
3000 m-de simaRleze troposferos qveda fenaSi; es na-
wilakebi advilad xvdeba miwaze dabinZurebis wyaros 
siaxloves.  
   2. naxevradwvrili mtveri (diametri - 2,0-0,1 mm), ro-
melsac axasiaTebs mcired daleqvis unari, an srule-
biT ar gaaCnia es Tviseba. 
   3. mikroskopiuli mtveri (diametri - 0,001 mm), rome-
lsac ar gaaCnia daleqvis unari. 
   tyviiT atmosfero ZiriTadad binZurdeba metalur-
giuli mrewvelobis, avtomobilebis saSualebiT da 
narCenebis wvis Sedegad. 
   mopovebuli tyviis 1/3 ixarjeba akumulatorebis da-
samzadeblad. benzinSi tyvias umateben antidetonato-
ris saxiT oqtanuri ricxvis gazrdis mizniT. TviToe-
uli avtomobili wlis ganmavlobaSi atmosferoSi aer-
ozolis saxiT gamoafrqvevs 1 kg tyvias. 
   XX saukunis 40-ian wlebamde atmosferos sawarmoo 
dabinZurebis ZiriTad wyaros warmoadgenda qvanaxSi-
ris arasruli wva. am dros sawarmoebi wvavda 1300 mln 
tona qvanaxSirs weliwadSi. qvanaxSiris arasruli wv-
is Sedegad atmosferoSi moxvedrili kvamli Seicavs 
widisa da mWvartlis mcire nawilakebsa da mavne ga-
zebs: gogirdwyalbads, gogirdnaxSirbads, naxSirbadis 
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Jangeulebsa da orJangebs, gogirdis, azotisa da 
qloris Jangeulebs, ftoris, fosforisa da dariSxa-
nis SenaerTebsa da a.S.  
   garda amisa, kvamli faravs mzes da amcirebs mzis 
wliuri radiaciis sidides. magaliTad, germaniaSi, ru-
risa da saaris midamoebSi mzis radiacia mcirdeba 
40%-iT. belgiaSi, md. maasis xeobaSi, 1930 wels gogir-
dis Jangeulebisagan daavadda mosaxleobis didi nawi-
li, ramac gamoiwvia adamianebis daRupva. 
   meore msoflio omis Semdeg swrafi tempebiT wari-
marTa teqnikuri revolucia. farTod iqna gamoyenebu-
li atomuri energia, sinTetikuri organuli nivTiere-
bebi, sinTezuri kauCuki, plastmasebi da a.S., romelTa 
warmoebam gamoiwvia didi raodenobis momwamlavi niv-
Tierebebis gamoyofa, romelic abinZurebs garemos. 
magaliTad: 1) gogirdisa da azotis mJaveebis warmoebi-
sas, TviToeuli kuburi metri gazi Seicavs 1 g gogir-
dis gazsa da 4 g azotis Jangeuls; 2) fosforis sasu-
qis warmoebisas, haeris gaqrevis dros TviToeul kub-
ur metrSi 10 gramamde ftoris SenaerTia; 3) 1 mln ku-
buri metri bunebrivi gazis gadamuSavebisas atmosfer-
oSi gaifrqveva 15 tonamde sxvadasxva mavne nivTiereba. 
   aSS-s q. los-anjelesis magaliTze didi qalaqebis 
atmosferoSi mudmivadaa 600 qimiurad mavne nivTiereba, 
maT Soris 21 nivTierebis Semcveli myari nawilakebi. 
mxolod saburavebis mtveri, romelsac gamohyofs 3,5 
mln avtomobili Seadgens 50 t/dRe-RameSi, mas emateba 
asfaltis mtveri, asfaltis Sre saSualod 1 sm-iT 
iklebs weliwadSi. gansakuTrebiT didia atmosferos 
gaWuWyianeba avtomobilebis mier gamofrqveuli gazeb-
iT. Tu avtomobili weliwadSi gadis 15 aTas km-s, igi 
am periodSi wvavs 1 tonaze met benzins, STanTqavs 4,5 
t-de Jangbads, gamohyofs 3,5 t-de naxSirorJangs, 0,6 t-
de mxuTav gazs, 1 centnerze met Sxamian naxSirwyalba-
debs, 30 kg-de azotis Jangeulebsa da 0,4 kg-de Zlier-
momwamlav tetraeTilirebul tyvias. 
   aseve didia atmosferos dabinZureba aviaciisa da 
kosmosuri raketebis mier.    
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   atmosferos dabinZureba xdeba Semdegi gazebiT: 
1. naxSirJangis naxSirbadis oqsidiT, romelic ufero 
da usuno gazia. igi moqmedebs nervul da gul-sisxl-
ZarRvTa sistemaze da iwvevs gagudvas. pirveli simpto-
mebia Tavis tkivili, Semdeg Tavbrusxveva. 
2. azotis oqsidiT (NOx), romelic ufero da usuno mo-
mwamvlavi gazia. igi gamaRizianeblad moqmedebs sasu-
nTq organoebze, gansakuTrebiT saSiSia im qalaqebSi, 
sadac es gazebi urTierTmoqmedeben naxSirwyalbadian 
gazebTan da qmnian fotoqimiur nisls - smogs. smogi 
iwvevs xvelas, Rebinebas da Tavis tkivils. 
3. gogirdis dioqsidiT, romelic ufero gazia mwvave 
suniT, igi iwvevs Tvalisa da sasunTqi organoebis 
gaRizianebas. 
4. CnHm-is naxSirwyalbadebiT (benzinis orTqli), rome-
lTac aqvT narkotikuli zemoqmedebis unari; es gazi 
mcire koncentraciebis dros iwvevs Tavis tkivils, 
Tavbrusxvevas, xolo Semdeg - xvelas da yelis wvas. 
   atmosferoSi yovelTvis aris sxvadasxva warmoSo-
bisa da Sedgenilobis mtveri. sawvavis arasruli wvis 
Sedegad warmoiqmneba Wvartli, romelic maRaldisper-
sulia, aratoqsikuri fxvnili Seicavs 90-95% naxSirba-
dis nawilakebs. mZime naxSirwyalbadebis mimarT Wvart-
ls axasiaTebs didi adsorbciis unari, ris gamoc, igi 
metad saSiSia adamianis janmrTelobisaTvis. 
   atmosferoSi moxvedril qimiur naerTebsa da fizi-
kur nivTierebebs Soris gansakuTrebiT saSiSia kance-
rogenebi, nivTierebebi an faqtorebi, romlebic coc-
xal organizmebSi iwvevs avTvisebian warmonaqmnebs. 
mdgomareoba mZimdeba imis gamoc, rom kancerogenebi 
veRar gamodis organizmidan. yvelaze Zlieri kancoro-
genia benzapireni da antracenis sxvadasxvaobebi: benz-
antraceni, dibenzantraceni da dimeTili, romelTac 
Seicavs Sida wvis Zravis gamonabolqvi, naxSiris wvis 
produqtebi, navTobproduqtebi da fiqlebi. 
   garda amisa, gogirdisSemcveli benzinis moxmarebi-
sas, gamonabolqvi Seicavs gogirdis oqsidebs, xolo 



 70 

eTilirebuli benzinis SemTxvevaSi – tyvias (tetraeT-
iltyvias), broms, qlors da maT SenaerTebs.  
   fizikur kancerogenur faqtorebs miekuTvneba rent-
genuli sxivebi, radioaqtiuri izotopebi da garemos 
sxva radiaqtiuri damabinZurebelni, aseve, didi dozis 
ultraiisferi sxivebi. mcire doziT dasxivebisas mra-
vali wlis Semdeg SesaZlebelia ganviTardes simsivne.  
   kosmiuri sxivebi warmoadgens ultraiisferi dasxi-
vebis erT-erT wyaros, romelTa raodenoba mcirdeba 
atmosferoSi ozonis Sris arsebobis gamo. ozonis Sre 
mdebareobs dedamiwis zedapiridan 8-10 km-dan (polu-
sebze) 16-18 – 50-55 km-de (ekvatorze). ukanasknel xans 
ozonis Sre mkveTrad mcirdeba da masSi Cndeba 
xvrelebi. ozonis Sris daSla ZiriTadad mimdinareobs 
azotis oqsidebisa (NO+O3=No2+O2) da freonebis (rom-
lebic farTod gamoiyeneba teqnikasa da yofacxov-
rebaSi) moqmedebis Sedegad. ozonis Sris daSla gansa-
kuTrebiT aqtiurad mimdinareobs dedamiwis poluseb-
ze, kosmiuri aparatebisa da zebgeriTi TviTmfrinav-
ebis frenis areebSi. 
   atmosferos dabinZurebis ZiriTadi wyaroa navTobi-
sa da gazis WaburRilebi da maT saSualebiT miRebu-
li gazis CiraRdnebi. navTobgazmompovebel WaburRil-
ebSi gazis anTeba aucilebelia, radgan winaaRmdeg 
SemTxvevaSi atmosferoSi didi raodenobiT gaifrqveva 
naxSirbadi da sxva qimiuri elementebi. 
   navTobis wvisas atmosferoSi xvdeba didi raodeno-
biT naxSirJangi, azotis oqsidi da sxva naerTebi. 
gamoangariSebulia, rom adamianma Tavisi arsebobis 
periodSi daxarja atmosferos Jangbadis 0,02% da 
Semata naxSirorJangis 12%. 
   atmosferoSi Jangbadis Semcireba da naxSirorJan-
gis raodenobis gazrda gavlenas axdens klimatis 
Secvlaze.  
  mecnierTa azriT, atmosferos danagvianebasa da kli-
matur faqtorebs Soris arsebobs mWidro kavSi-
ri.MmagaliTad, dedamiwis zedapirTan mzis radiaciis 
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nakadi pirdapir damokidebulebaSia qalaqSi arsebul 
nisliani dReebis (smogis) raodenobaze. 
   miuxedavad faqtorebis raodenobrivi Sefasebis siZ-
nelisa, mecnierebi mividnen daskvnamde, rom atmosfe-
roSi naxSirorJangis gazisa da mtveris koncentraci-
ebis zrdas gavlena aqvs haeris temperaturis cvlile-
baze dedamiwis zedapirTan axlos. 
   ozonis Sre STanTqavs mzisgan momavali radiaciis 
5%, naxSirorJangi - mzis infrawiTeli gamosxivebis 
mTel energias.  
   naxSirorJangi qmnis e.w. `saTburis efeqts”. adamiani 
pirdapir Tu iribad moqmedebs da cvlis haeris tempe-
raturas. amis naTeli magaliTia grenlandiis yinu-
lebis intensiuri dnoba. mecnierebis dakvirvebiT, 
wlis ganmavlobaSi zRvas emateba 50 km3 mtknari wyali. 
gamoangariSebulia, rom grenlandiis yinulebis 
srulad gadnobis SemTxvevaSi, msoflio okeanis done 
aiwevs 7 metriT.  
   amgvari magaliTebis moyvana mravlad SeiZleba, 
Tundac ganvixiloT ruseTis qalaqis iakutskis tra-
gedia. `saTburis efeqtis” Sedegad q. iakutskis midamo-
ebSi haeris saSualowliuri temperatura gaizarda 
20C-iT, ramac gamoiwvia mudmiv gamyinvarebis pirobebSi 
arsebuli gruntebis galRoba, gafueba, simtkicis Sem-
cireba da Senobebis fundamentebis dajdoma. Sedegad, 
qalaqis yvela nageboba aRmoCnda avariul mdgomareo-
baSi. saxlebs gauCndaT bzarebi, mravali maTgani dain-
gra, danarCeni TandaTan ngrevis procesSia. saqmes ver 
uSvela fundamentebis gayinvis RonisZiebebma, radgan 
es meTodi dakavSirebulia samacivro danadgarebis 
gamoyenebasTan da did danaxarjebTan. specialistebis 
prognoziT dawyebuli procesis SeCereba SeuZlebelia. 
dRis wesrigSi dadga saxlebis mSeneblobis axali 
konstruqciebis damuSaveba.   
   garda haeris temperaturisa, icvleba atmosferos 
tenianobac. am ukanasknelze aqtiurad moqmedebs reaq-
tiuli da zebgeriTi TviTmfrinavebi. maTi gavlena at-
mosferoze iwvevs Semdeg movlenebs: 
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1. saTburis efeqtis gazrdas, radgan wylis orTqli 
Zlierad STanTqavs infrawiTel, gansakuTrebiT, grZe-
li talRebis gamosxivebas. 
2. wylis orTqlis kondensaciis gamo, stratosferos 
Rrublianobis gazrdas. 
3. ozonis koncentraciis Semcirebas stratosferoSi. 
magaliTad, stratosferoSi wylis orTqlis Semcve-
lobis gazrda SemCneulia amerikis sahaero-sazRvao 
bazis midamoebSi. 

 

4.2. atmosferos minarevebis zRvrulad dasaSvebi  
koncentraciebi (zdk) 

 

   atmosferos minarevebis ZiriTad fizikur maxasiaTe-
bels warmoadgens koncentracia - nivTierebaTa masa 
(mg) atmosferos erTeul moculobaSi (m3). zRvrulad 
dasaSvebi koncentracia aris atmosferoSi arsebuli 
minarevebis maqsimaluri koncentracia, romelic adami-
ansa da garemoze ar axdens mavne gavlenas. 
   TviToeul daproeqtebul, Tu moqmed sawarmos gane-
sazRvreba atmosferoSi mavne nivTierebaTa zRvrulad 
dasaSvebi gamonabolqvi (zdg). am dros mxedvelobaSi 
miiReba mineravebis arsebuli koncentracia atmosfe-
roSi, romelic gaifrqveva sxva sawarmoebis mier. 
amgvarad, dedamiwispira fenisaTvis daculi iqneba Sem-
degi piroba: 

C+Cf < zdk, 
sadac C aris dedamiwispira fenaSi mineravebis koncen-
tracia, romelsac gaafrqvevs mocemuli sawarmo, Cf - 
minarevebis fonuri koncentracia. 
   zRvrulad dasaSvebi gamonabolqvi dadgenilia, 
agreTve, avtosatransporto saSualebebisaTvis, igi da-
mokidebulia eqspluataciaSi myofi avtomobilebis 
raodenobaze mocemul raionSi. iaponiaSi es maCvenebe-
li Zalze maRalia da tolia 132 avtomobilis 1km2-ze. 
toqsikuri nivTierebebis gamonabolqvis dadgenili 
normativebi Semdegia: 
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          qveyana     aSS ruseTi 
normativebis dawesebis dro     1981  1990 
CO, g/km     2,11  6,14 
CnHm, g/km     0,25  0,77 
NOx, g/km     0,62  0,86 
 

   samoqalaqo aviaciis saerTaSoriso organizaciis 
mier dadgenilia mavne nivTierebaTa (naxSirwyalbade-
bis, naxSirbadisa da azotis  oqsidebis) dasaSvebi 
xvedriTi masebi. 
   myari da wveTovani minarevebisagan gamonabolqvi ga-
zebis gawmenda xdeba Semdegi meTodebiT: absorbcia, 
adsorbcia da mavne komponentebis gardaqmna naklebad 
mavne SenaerTebad. 
   absorbcia aris Txevadi STanmTqmelebiT airis an 
orTqlis STanTqmis procesi, adsorbcia - myari, fo-
riani nivTierebis zedapiriT airTa STanTqmis proce-
si. mavne komponentebis gardaqmna naklebad mavne Sena-
erTebad xorcieldeba qimiuri reagentebiT, mSrali da 
sveli Jangva-aRdgeniTi reaqciebiT da katalizuri 
gardaqmnebiT. 
   gamwmendi aparatebia: mSrali mtverdamWerebi (cik-
loni, Jaluzuri mtverganmacalkevebeli), eleqtro-
filtrebi, filtrebi, sveli mtversaWerebi, nisldamWe-
rebi, venturis sarecxelebi da qafiani airgamwmendi 
aparatebi. 
   avtomobilebis ekologiuri maCveneblebis gaumjo-
beseba SesaZlebelia Semdegi saSualebebis gamoyene-
biT: misi ekonomiurobis gazrdiT, benzinis Siga wvis 
Zravis dizeliT, SekumSuli da Txevadi gaziT, etano-
liT, meTanoliT da wyalbadiT SecvliT, Siga wvis 
Zravis mier gadamuSavebuli gazebis neitralizatore-
bis gamoyenebiT da sxv. didi kvleviTi samuSaoebi tar-
deba sawvavSi tyviis Semcvelobis Sesamcireblad. das-
aSvebad miiCneven 1 l sawvavSi 0,4 gr tyviis arsebobas, 
magram sinamdvileSi igi am normas bevrad aWarbebs.  



 74 

   benzinSi tyviis raodenobis Semcireba SesaZlebe-
lia navTobgamwmendi danadgarebis konstruqciis 
gaumjobesebiT (es RonisZieba gamoiwvevs benzinis fas-
is gazrdas), an benzinis oqtanuri ricxvis SemcirebiT, 
am SemTxvevaSi Semcirdeba ZravaTa simZlavreebi, rac 
aseve arasasurvelia.  
   saTbobSi toqsikuri komponentebis (naxSirorJangi, 
naxSirwyalbadebi, aldehidebi, muri da sxv.) Sesamci-
reblad da naxSirwyalbadebis Jangvis reaqciebis Sec-
vlis mizniT, saTbobs umateben bariumisSemcvel dana-
mats. 1% bariumisSemcveli danamati gamonabolqvSi mu-
ris raodenobas amcirebs 70-90%-iT, xolo kanceroge-
nuli nivTierebebis raodenobas – 60-80%-iT.     
   atmosferos dacvis saqmeSi mniSvnelovani adgili 
uWiravs winaswar mofiqrebul gegmiani RonisZiebebis 
gatarebas. maT Soris didi mniSvneloba aqvs samrewve-
lo sawarmosaTvis teritoriis arCevasa da sawarmoo 
da sacxovrebeli masivebis ganTavsebas. 
   samrewvelo sawarmosaTvis teritoriis arCeva xdeba 
aeroklimaturi da reliefis Taviseburebebis gaTvali-
swinebiT. igi unda ganTavsdes swor amaRlebul reli-
efze, romelic kargad niavdeba qaris saSualebiT. sa-
survelia, rom sacxovrebeli masivi ar ganTavsdes 
sawarmos Senobaze maRla, radgan milebidan amosuli 
gamonabolqvi gascdes sacxovrebel Senobebs. 
   obieqtebi, romlebic gamoafrqveven mavne nivTiereb-
ebs daSorebulia sacxovrebeli dasaxlebidan sanita-
rul-damcavi zonebiT. dadgenilia 5 zona: I klasis sa-
warmoebisaTvis - 1000 m; II klasisaTvis - 500 m; III kla-
sisaTvis - 300 m; IV klasisaTvis - 100 m da V klasisa-
Tvis - 50 m.  
   zonebSi SesaZlebelia ganTavsdes damxmare da meo-
rexarisxovani Senobebi (saxanZro, avtofarexebi, saw-
yobebi, transportis gasaCerebeli moednebi da sxv.). 
zonebi keTilmoewyoba da gamwvandeba gamZle jiSis 
nargavebiT. sacxovrebeli masivis mxridan nargavebis 
sigane unda aRematebodes 50 m. maTi ganlageba unda 
iyos optimaluri qaris mimarTulebis gaTvaliswine-
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biT, im mizniT, rom ar moxdes gazebis koncentracia 
sawarmos moedanze, radgan am SemTxvevaSi SesaZlebe-
lia miviRoT uaryofiTi efeqti.     
   mtvrisa da gazis mavne minarevebis koncentraciis 
kontroli xorcieldeba Semdegi operaciebiT: haeris 
nimuSis aReba, nimuSis momzadeba analizisaTvis da 
miRebuli Sedegebis damuSaveba.  
   haeris damtverianebis gasazomad gamoiyeneba gravi-
metriuli (woniTi) meTodi, romelic mdgomareobs 
mtvris nawilakebis gamoyofaSi gazis nakadidan da 
maTi masis gansazRvraSi. mtvris koncentracia gamoiT-
vleba formuliT: C = m/Qi, sadac m - mtvris nimuSis 
wonaa, mg; Q - haeris moculobiTi xarji, m3/wm; i – nimu-
Sis aRebis periodi, wm. 
   garda am meTodisa gamoiyeneba gansazRvris radio-
izotopuri, optikuri da lazeruli meTodebi. 
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Tavi 5 
 

wylis  resursebis  dacva 
 

5.1. hidrosferos dabinZureba 
 

   wyali warmoadgens dedamiwis gansakuTrebul mine-
rals, romelic `marTavs” mis klimats da aris sicoc-
xlisaTvis aucilebeli. 
   mcenareTa da cxovelTa mravalma saxeobam wylis 
garemoSi ganvles evoluciuri ganviTarebis didi gza 
da STainTqnen masSi. mecnierTa gamoTvlebiT, amJamad 
wylis sivrceSi cxovrobs da viTardeba mcenareTa da 
cxovelTa 180 aTasze meti saxeoba.  
   kacobrioba wylidan yovelwliurad moipovebs 70 
milion tonamde sicocxlisaTvis aucilebel cxovel-
ur da mcenareul produqts. 
   garda amisa, wyali warmoadgens universalur gamxs-
nels, ris gamoc, igi Seicavs mrewvelobisaTvis Zvir-
fas marilebsa da qimiur elementebs. magaliTad, de-
damiwis mosaxleobis mier gamoyenebuli sufris mari-
lis 30%-ze meti moipoveba zRvis wylidan. 1 m3 zRvis 
wyali Seicavs 1,3 kg magniumis liTons. magniums moi-
poveben agreTve zRvis moluskebis niJarebidan. adamia-
nisaTvis sasargeblo elementebis CamonaTvali, romel-
ic moipoveba zRvis wylidan SeiZleba usasrulod gag-
rZeldes. garda amisa, wyali STanTqavs atmosferoSi 
arsebuli naxSirorJangis gazis mniSvnelovan nawils.  
   okeane Seadgens dedamiwis wylis garsis ZiriTad 
nawils, igi asrulebs mTavar rols dedamiwaze wylis 
wrebrunvaSi. okeaneTa zedapiridan yovelwliurad or-
Tqldeba 3,35x1014 m3 wyali, maTgan 90% ukan ubrundeba, 
xolo 10% modis xmeleTze.  
   wyals axasiaTebs didi Tbotevadoba, ris gamoc, ok-
eane Rebulobs mzis siTbos did nawils, anawilebs mas 
Tbili dinebebis saxiT da am gziT ayalibebs klimats 
dedamiwaze. 



 77 

   okeaneSi mobinadre fitoplanqtonis saSualebiT 
igi atmosferos amaragebs JangbadiT. 
   atmosfero wyals Seicavs umniSvnelo raodenobiT 
(wylis saerTo masis 0,001%-s). wylis aorTqlebaze ixa-
rjeba mzisgan miRebuli energiis 70%. Semdeg orTqli 
kondensirdeba da isev ubrundeba dedamiwas naleqis 
saxiT, romelic Seicavs mineralur marils (1 km2-ze 
modis 12 tona mineraluri nivTiereba). Rrubeli war-
moadgens cocxal ekologiur sistemas, romelSic 
cxovroben da mravldebian mravalujrediani orga-
nizmebi.     
   mtknari wyali warmoadgens xmeleTis mcenareTa da 
cxovelTa sicocxlisaTvis da ganviTarebisaTvis auci-
lebel eleqsirs. udabnoSi mobinadre cxovelebic ki, 
romlebic wyals iSviaTad an saerTod ar moixmaren, 
mas Rebuloben sakvebidan an sakuTar organizmSi 
dagrovili cximebidan.  
   adamians wylis miRebis gareSe SeuZlia gaZlos 5 
dRe. adamianis organizmi Seicavs sinotives misi wonis 
65%-is odenobiT da dRe-Ramis ganmavlobaSi arsebuli 
situaciidan gamomdinare, gamohyofs oridan aTeul 
litramde wyals. janmrTeli adamiani yoveldRiurad 
Rebulobs 3-4 l wyals, an 50-60 grams yovel kilogram 
wonaze. garda amisa, mineraluri da Termuli wylebi 
farTod gamoiyeneba mosaxleobis mier samkurnalod.  
   wyali warmoadgens transportirebis saSualebas, 
gamoiyeneba energetikaSi da mrewvelobis yvela darg-
Si. mecnierTa gamoTvlebiT XX saukuneSi, msoflios 
masStabiT, wylis wliuri moxmareba Seadgenda: mrewve-
lobaSi – 400 km3, xolo energetikaSi - 250 km3. saerTo 
jamSi moxmarebuli wylis raodenoba Seadgens 3200-3300 
km3 weliwadSi. 
   miuxedavad imisa, rom mtknari wylis msoflio mara-
gebi (myinvarebi, tbebi, mdinareebis zedapiruli da mi-
wisqveSa auzebi, niadagisa da atmosferos teni) Sead-
gens 30 mln km3, mecnierebi SiSoben, rom dedamiwas 
emuqreba mtknari wylis maragis mniSvnelovani Semci-
reba. amis magaliTs warmoadgens afrikisa da aziis 
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didi sivrcebis udabnoebad gadaqceva. analogiuri 
procesebi viTardeba TiTqmis yvela materikis farg-
lebSi. magaliTad, aSS-Si ganaxlebadi miwisqveSa 
wylebis maragebi 50 wlis ganmavlobaSi Semcirda 490 
km3-dan 63 km3-de, xolo kaliforniis, texasis, arizo-
nis da sxv. Statebi ukve ganicdian mtknari wylebis 
did naklebobas. 
   garda amisa, mtknari wylebis msoflio maragebi 
araTanabradaa ganawilebuli. TiTqmis 2150 km3 wyali 
Caedineba msoflio okeaneSi antarqtikidan, grenlandi-
idan da sxva dausaxlebeli polaruli teritoriebi-
dan, romlebic TiTqmis ar gamoiyeneba mosaxleobis 
mier. amgvari suraTi damaxasiaTebelia ara marto po-
laruli qveynebisaTvis. magaliTad, md. amazonis saSu-
alowliuri Camonadeni Seadgens 3800 km3, xolo 
mosaxleobis simWidrove ar aRemateba 4-5 kacs km2-ze. 
amavdroulad, mravladaa praqtikulad uwylo qveynebi 
da regionebi, sadac didia mtknari wylebis deficiti 
an saerTod ar gvxvdeba mtknari wyali. magaliTad, 
saharaSi, romlis teritoria evropis sami meoTxedis 
tolia, naleqebis saSualowliuri raodenoba ar 
aRemateba 100 mm, xolo aris wlebi, rodesac igi uto-
ldeba nuls. analogiuri viTarebaa yarayumis udabno-
Sic (Sua azia). 
   garda amisa zogierT, mrewvelobis mxriv maRalgan-
viTarebul qveynebSi, sadac wylis sakmao resursebia, 
mosaxleoba didi simWidrovis gamo, ganicdis mtknari 
wylis deficits. magaliTad, germaniaSi, ruris auzSi, 
md. reinis siaxloves, sadac naleqebis saSualowliu-
ri raodenoba Seadgens 800 mm, 4500 km2-ze Tavmoyrilia 
qveynis mrewvelobis 35%, xolo mosaxleobis saSualo 
simWidrove Seadgens 1000 kacs/km2. 
   bunebrivi mtknari wylebis resursebis Semcirebis 
meore mizezia adamianis sameurneo saqmianoba, saxel-
dobr, mdinareebis xeobebSi tyis gaCexva. am mizeziT 
ruseTis ZiriTadi mdinareebis jamuri wliuri Camo-
nadeni Semcirda 1,2%-iT, rac Seadgens 55 km3-s. 
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   tyeebis gaCexvis Sedegad uaryofiTad icvleba mdin-
areuli Camonadenis sezonuri gadanawilebis sididec. 
aseT SemTxvevebSi mdinareTa xeobebSi arsebuli mTeli 
zamTris periodis Tovlisa da yinulis danagrovebi, 
romelTac emateba atmosferuli naleqebi, sagazafxu-
lo wyaldidobis saxiT Caedineba mdinareebsa da 
zRvebSi da sargeblobis nacvlad moaqvT ngreva. amis 
naTeli dadasturebaa bolo wlebSi msoflios mraval 
qveyanaSi da maT Soris saqarTveloSi ganviTarebuli 
procesebi - wyaldidobebi da Rvarcofebi, romelTa 
msgavsi ar axsovT adreul wlebSi.   
   garda mtknari wylis resursebis gamolevisa ara-
nakleb saSiSia wylebis dabinZureba, romelic gamow-
veulia bunebrivi da anTropogenuri faqtorebiT. 
   bunebrivi faqtorebiT gamowveuli dabinZurebis ma-
galiTia Savi zRvis 200 m-ze ufro Rrma fenebSi gogi-
rdwyalbadis maRali koncentracia. Tu 1 litri wyali 
Seicavs 1 miligram gogirdwyalbads, igi ukve sawamla-
via. Savi zRvis fskerTan gogirdwyalbadis koncentra-
cia Seadgens 7 mg/l, aqedan gamomdinare, Sav zRvaSi 
200 m-ze Rrmad sicocxlis niSanwyalic ar arsebobs, 
Tu ar CavTvliT anaerobul gogirdis baqteriebs. 
   wylis resursebis bunebrivi faqtorebiT dabinZure-
bis magaliTs warmoadgens wyalqveSa talaxis vulkane-
bi, romlebic Seicavs didi raodenobiT navTobs da 
gamohyofs gazsa da siTbos. talaxis vulkanebi cno-
bilia kaspiis zRvaSi, malaiziis arqipelagTan, rumi-
neTSi, birmaSi da sxva mraval qveyanaSi. 
   wylis resursebis bunebrivi dabinZurebis wyaros 
warmoadgens agreTve wylisa da Waobis mcenareTa gax-
rwna, gansakuTrebiT Jangbadis ukmarisobis dros. amis 
mimaniSnebelia torfiani Waobebisa da mdinareebis 
wylebis yavisferi tonebi. 
   wyaldidobebis dros niadagidan xdeba magniumis 
naerTebis gamorecxva, romlebic SemdgomSi xvdeba way-
lsatevebSi da uaryofiTad moqmedebs Tevzis 
maragebze.  
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   wylis resursebis bunebrivi dabinZureba mimdinare-
obs lokalur ubnebze da bunebrivi wonasworobis 
darRvevis gareSe. sul sxva mniSvnelobas iZens wylis 
resursebis dabinZureba, romelic gamowveulia anTro-
pogenuri faqtorebiT.  
   fermerebi moixmaren sxvadasxva qimikatebs (herbici-
debs, insekticidebs, fungicidebs), aseve cxvrebis sa-
denzifikacio xsnarebs, romlebic Seicavs 450-ze met 
aqtiur ingredientebs – biocidebs.  
   garda amisa, niadagSi SehyavT  naTesebis stimulia-
torebi: fosfatebi da nitratebi. 
   sasilose zvinulebi, meRoreobisa da mefrinveleo-
bis fermebi warmoadgens didi raodenobis momwamlavi 
Camdinare wylebis wyaros. 
   mtknari wylebis dabinZureba xdeba, agreTve, farma-
cevtuli preparatebiT (antibiotikebiT, hormonebiTa 
da zrdis sxvadasxva stimuliatorebiT). 
   narCenebi Semdgom xvdeba miwisqveSa mtknar wylebSi 
da abinZurebs sasmeli wylis bunebriv rezervuarebs. 
   sasmeli wylis dezinficirebis dros iyeneben qimi-
ur reagentebs, romelTa kvali rCeba sasmel wyalSi. 
trigalometani iTvleba wylis qlorirebis narCen 
produqtad. 
   gasuli saukunis 90-ian wlebSi inglisSi farTod 
iyenebdnen aluminis sulfats, rogorc wylis gawmen-
dis saSualebas, ris Sedegad tonobiT es nivTiereba 
xvdeboda wyalmomaragebis sistemaSi. am nivTierebis 
gamoyeneba Sewyda mas Semdeg, rac dadgenil iqna maTi 
uaryofiTi gavlena, romelic iwvevda daavadebebs mo-
saxleobaSi. 
   samrewvelo warmoSobis saSiS damabinZureblebs 
warmoadgens kadmiumi, tyvia da TuTia, aseve mJaveSem-
cveli wvimebi, romlebic warmoiSveba satransporto-
samrewvelo gamonabolqviT da narCenebiT.  
   wylis dabinZurebis mravali faqtoridan gamovarC-
evT Semdegs: biologiurs (mikroorganizmebi da orga-
nuli nivTierebebi, romelTac axasiaTebT gafuebis un-
ari), qimiurs (yvelanairi toqsikuri da wylis Sedgeni-



 81 

lobaze zemoqmedebis unaris mqone nivTierebebi) da 
fizikurs (gaxureba, radioaqtiuroba). 
   biologiuri dabinZureba iwvevs wylis Zlier mowam-
vlas. wylebis mikrobiologiuri dabinZurebis gamo, 
gavrcelda iseTi daavadebebi, rogoricaa infeqciuri 
hepatiti, qolera, tifi, dizenteria da nawlavuri inf-
eqciebi. aqedan gamomdinare, mdinareebis gamoyeneba ga-
uwmendavi Camdinare wylebis CasaSvebad iwvevs sxva-
dasxva infeqciuri daavadebebis gamomwvevi mikrobebis 
gamravlebas. 
   garda qalaqebis Camdinare wylebisa, wyalsatevebis 
biologiuri dabinZureba gamowveulia Semdegi samrew-
velo sawarmoebidan: xorckombinatebidan, rZis, Saqris, 
yvelis da sxva qarxnebidan. 
   organuli nivTierebebiT wylis dabinZurebis Zlier 
wyaros warmoadgens celuloza-qaRaldis mrewvelobis 
sawarmoebi. magaliTad, saSualo simZlavris celulo-
za-qaRaldis kombinati imave xarisxiT abinZurebs 
wyals, rogorc qalaqi naxevarmilioniani mosaxleo-
biT. 
   organuli nivTierebebiT gamowveul dabinZurebis 
xarisxs afaseben baqteriebis mier 5 dRe-Ramis ganmav-
lobaSi bioqimiuri gziT gamoyenebuli Jangbadis rao-
denobiT. am gziT ganisazRvreba, Tu ra raodenobis 
Jangbadia saWiro mikroorganizm-destruqtorebisaTvis 
1 litr dabinZurebul wyalSi arsebuli aramdgradi 
organuli nivTierebebis sruli mineralizaciisaTvis. 
   organuli nivTierebebiT binZurdeba rogorc gamdi-
nare wylebi (mdinareebi), aseve tbebi da sxva wyalsa-
tevebi. 
   gamdinare wylebSi narCenebis moxvedris SemTxveva-
Si, srulad irRveva ekosistemebi. amasTan wylis dine-
bis mimarTulebiT warmoiqmneba 4 zona: 
   1. degradaciis zona, sadac xdeba mdinaris wylebis 
Sereva narCenebTan. 
   2. aqtiuri gaxrwnis zona, sadac xdeba aerobuli da 
Semdeg anaerobuli sokoebisa da baqteriebis gamrav-
leba, romlebic arRveven organul nivTierebebs; Tu 
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daixarjeba mTeli Jangbadi, es zona iqneba mTlianad 
dasnebovebuli da maTSi warmoiqmneba aRdgenili 
SenaerTebi. 
   3. aRdgenis zona, sadac TandaTan xdeba wylis gaw-
menda da misi sawyisi mdgomareobis aRdgena. 
   4. sufTa wylis zona. 
   e.i. mdinareSi mimdinareobs TviTgawmendis procesi -  
gaxsnili da Setivnarebuli organuli nivTierebebi 
gadadis araorganul nivTierebaSi. 
   tbebis, Waobebis, tborebisa da sxva damdgari wyle-
bisaTvis damaxasiaTebelia zedapiris didi farTobi 
da wylebis moZraobis mcire siCqareebi. amis gamo, 
wyalcvlis da misi JangbadiT gamdidrebis procesi 
nela mimdinareobs. samagierod, intensiurad mimdinare-
obs evtrifikaciis procesi, romelic warmoadgens tbe-
bis gamdidrebas mineraluri marilebiT da biomasiT.   
   wylebis mineraluri dabinZureba xdeba maTSi sxva-
dasxva qimiuri naerTebis CaSvebis gziT, romelTa way-
ros warmoadgens soflis meurneoba, metalurgiuli 
da sxva sawarmoebi. 
   tyviis raodenoba, romelic yovelwliurad xvdeba 
msoflio okeaneSi Seadgens 25 aTas tonas. mecnierebma 
daadgines, rom ukanaskneli 45 wlis ganmavlobaSi 
CrdiloeT atlantikis wylebSi tyviis saSualo kon-
centracia gaizarda 0,01-dan 0,07 mg/l-de. garda tyvi-
isa, hidrosferoSi aRmoCenilia spilenZi, TuTia, qro-
mi, nikeli, kadmiumi, e.i. is elementebi, romlebic 
Zlier toqsikurni arian mtknari da zRvis wyalSi 
mobinadre organizmebisaTvis. 
   aseve saSiSia hidrosferos danagvianeba vercxlis-
wyliT. yovelwliurad okeaneSi xvdeba 5 aTas tonamde 
vercxliswylis SenaerTebi, maT Soris Zlier momwam-
lavia cianidebi, romlebic gamoiyeneba galvanoplas-
tikaSi. 
   hidrosfero intensiurad binZurdeba nitratebiTa 
da fosfatebiT, romelTa didi raodenobiT gamoyeneba 
xdeba soflis meurneobaSi.   
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   hidrosfero yvelaze metad binZurdeba navTobiTa 
da navTobproduqtebiT, yovelwliurad msoflio okea-
neSi Caedineba 5-dan 10 mln tonamde navTobi, romelTa-
gan samrewvelo sawarmoebsa da transportze modis 30-
35%. 
   zRvebis intensiuri dabinZureba xdeba tankerebiT. 
satankero flotSi yovelwliurad asobiT seriozuli 
avaria fiqsirdeba, garda amisa, navTobi zRvaSi Caedi-
neba tankerebis datvirTva-daclis dros. magram ramde-
njerme metia zRvebis dabinZureba tankerebis cister-
nebis recxvisa da narecxi wylis zRvaSi CaSvebiT, nav-
TobgadamamuSavebeli da navTobqimiuri qarxnebis narC-
enebis zRvebSi moxvedris gamo, romlebic ZiriTadad 
zRvis sanapiroebzea ganlagebuli. 
   msoflios garSemo mogzaurobisas t. heierdalis 
mier aRwerili iyo, rom atlantis okeane afrikis 
kontinentis Crdilo-dasavleTi napirebidan bahamis 
kunZulebamde savse iyo navTobis burTulebiT, xolo 
adgil-adgil dafaruli iyo sapnis qafis magvari 
masiT. 
   1989 wels tankeri `ekson valdesi” moxvda meCeCze 
aliaskis raionSi, ris Sedegadac zRvaSi CaiRvara 50 
aTasamde tona navTobi, dabinZurda zRvispira zolis 
1600 km. es iyo udidesi katastrofa. sasamarTlom tan-
keris mflobels daakisra istoriaSi yvelaze didi 
ekologiuri gadasaxadi - 150 mln dolari. garda 
amisa, navTobis kompaniam gadaixada 100 mln dolari 
garemos dazianebisaTvis da 900 mln dolari samo-
qalaqo sarCelebis mixedviT 10 wlis ganmavlobaSi. 
   1987 wels xomaldma `keren bim”, romlis triumebSi 
iyo 2000 tona toqsikuri narCenebi da 1992 wels 
`akacuki-marum”, romelzec iyo radioaqtiuri pluto-
niumis didi partia, aseve ganicades katastrofa. 
   CrdiloeTis zRvis gamokvlevebma aCvenes, rom dama-
binZurebeli nivTierebebis 65% zRvaSi moxvda mdinare-
ebis saSualebiT, 25% - atmosferodan (maTgan 7000 
tona tyvia avtomobilebis gamonabolqvidan), 1% - Cam-
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dinare wylebis xarjze, xolo danarCeni 9% - uSua-
lod xomaldebidan narCenebis saxiT.  
   CrdiloeTis zRvaSi, yovelwliurad Camdinare wyl-
ebis saSualebiT xvdeba 50 aTasi tona mZime metalebi: 
kadmiumi, nikeli, dariSxani, spilenZi, tyvia, TuTia da 
qromi. 
   xmelTaSua zRvis wylebi 70 wlis ganmavlobaSi 
sruliad axldeba okeanis wylebis saSualebiT. danar-
Cen dros igi binZurdeba 120 zRvispira qalaqidan 
Camdinare wylebis xarjze (90%), danarCeni modis 360 
mln adamianze, romelic aq cxovrobs an Camodis dasa-
sveneblad. amis gamo, xmelTaSua zRva warmoadgens 
did dabinZurebul ekosistemas, sadac yovelwliurad 
xvdeba 430 mlrd tona narCenebi. gansakuTrebiT dabin-
Zurebulia espaneTis, safrangeTis da italiis sanapi-
roebi. dabinZurebis mizezia mZime mrewvelobis sawar-
moebi da turistebi. 
   aSS-s 10 Stati narCenebs wvavs zRvaSi, magaliTad, 
1980 wels dawves 160 aTasi tona, SemdgomSi ekologi-
uri RonisZiebebis gatarebis gamo, es cifri mniSvne-
lovnad Semcirda. 
   ukanasknel xans, okeaneebSi Semcirda liTonebis 
raodenoba, magram gaizarda dariSxanis narCenebi.   
   wylis zedapirze moxvedrili zeTis, cximisa da sa-
poxi nivTierebebis afskebi aferxebs wyalsa da atmos- 
feros Soris gazcvlas, rac iwvevs wyalSi Jangbadis 
naklebobas. amis gamo, icvleba fitoplanqtonis  
mdgomareoba da masobrivad iRupeba frinveli.  
   navTobproduqtebiT okeanis dabinZurebis Sedegad 
masobrivad iRupeba fauna. SedarebiT msubuqi fraqciis 
aorTqlebis Semdeg darCenili navTobi ganicdis bio-
degradacias. naxSirwyalbadis sxvadasxva naerTebi, 
romlebic Sedis nedli navTobis SedgenilobaSi ixrw-
neba aerobuli baqteriebisa da sokoebis saSualebiT. 
baqteriologiuri zemoqmedebis procesi grZeldeba 
Tveebis ganmavlobaSi, Semdgom xrwnis narCeni produq-
tebi qmnis sxvadasxva araswori formis 0,1-10,0 sm dia-
metris bitumis nawilakebs, romlebic did manZilebze 
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gadaadgildeba dinebebis saSualebiT. es nawilakebi 
zevidan ifareba ruxi feris Txeli feniT, romelic 
warmoadgens aerobul baqteriebs. baqteribi Jangbadis 
daxmarebiT Slian naxSirwyalbadebs 12,5 mm3/(sTxsm3) 
siCqariT. 
   xmelTaSua zRvaSi ZuZumwovrebidan yvelaze metad 
dazaraldnen `selapi-berebi”, romlebic xvdebian bade-
ebSi da iRupebian an gaurbian katarRebsa da akvalan-
gistebs. 
   Camdinare wylebSi arsebuli mavne organizmebi mra-
vldebian moluskebSi, romlebic adamianebis organiz-
mSi moxvedris Semdeg iwveven mraval daavadebebs.  
   yvelaze gavrcelebulia baqteria – scherichiaco-
li, romelic warmoadgens dasnebovnebis indikators. 
230 baqteria 100 g qsovilSi - uvnebeli dozaa. 
   adamianisaTvis saSiSi sxva mikroorgnizmebia baqte-
riebi Salmonella da Staphylococus, romlebic asn-
ebovaneben kibosnairebs. 
   toqsikuri nivTierebebi zogierTi dabali formebi-
saTvis ar warmoadgens mavnes, piriqiT, isini mravlde-
bian amgvar pirobebSi. magaliTad, mravaljagriani 
matlebi kargad grZnoben Tavs dabinZurebul wylebSi 
da amdenad, warmoadgenen dabinZurebis ekologiur 
indikatorebs.   
   bunebaSi nebismieri Careva iwvevs bunebrivi piro-
bebis Secvlas, romelsac Tan sdevs Sesabamisi arasa-
surveli procesebi. rac ufro naklebad SevcvliT 
saukuneebis manZilze Camoyalibebul bunebriv kanon-
zomierebebs, miT ufro naklebadaa mosalodneli uar-
yofiTi procesebis ganviTareba. 
   bunebrivi resursebis araracionalurma mopovebam 
SeiZleba gamoiwvios ukumovlenebi. am SemTxvevaSi miye-
nebuli zarali SeiZleba ufro didi iyos, vidre 
misgan miRebuli mogeba. 
   dedamiwaze arsebuli yvela saxis gamovlenili da 
mopovebadi sawvavis msoflio maragebi Seadgens 3484 
mlrd tona pirobiT sawvavs, maTgan 2280 mlrd tona 
modis qvanaxSirze, 372 mlrd tona - navTobze da 178 
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mlrd tona - bunebriv gazebze. pirobiTi sawvavis 1 kg 
gamohyofs 7000 kkalorias, rasac Seesabameba 0,9 kg 
saSualo xarisxis qvanaxSiri, 0,7 kg navTobi, 0,8 m3 bu-
nebrivi gazi, 1,5 kg mura naxSiri, 1,8 kg torfis bri-
keti da 1,5 kg mSrali SeSa.   
   navTobi da gazi ZiriTadad ganlagebulia dedami-
wis wiaRis did siRrmeebSi, sadac igi imyofeba maRali 
temperaturisa da wnevis pirobebSi. amis gamo, SesaZ-
lebelia jer kidev saZiebo burRvis dros hqondes 
adgili moulodnel procesebs, magaliTad, navTobis 
da gazis Sadrevnebs, romelsac araiSviaTad Tan sdevs 
zarali, gamowveuli rogorc saZiebo teqnikis meqani-
kuri dazianebis saxiT, aseve, xanZris warmoSobis gamo. 
   adamiani TandaTan srulyofs navTobisa da gazis 
mopovebasTan dakavSirebul procesebs da minimumamde 
amcirebs moulodnel da SemTxveviT avariebs, miuxeda-
vad amisa, problemebi sakmaoze metia. 
   navTobisgan binZurdeba haeri, niadagi da wyalsate-
vebi, navTobis WaburRilebis burRvis, navTobis Senax-
vis, transportirebis, gadamuSavebisa da misi sawarmoo 
moxmarebis Sedegad. 
   navTobis gansakuTrebiT didi raodenoba xvdeba 
zRvebsa da okeaneebSi navTobis bunebrivi gamosavle-
bis da WaburRilebis burRvis dros miRebuli Ria 
Sadrevnebis, tankerebis da saburRi platformebis 
avariebis, tankerebis balasturi da narecxi wylebis, 
navTobgadamamuSavebeli qarxnebis Camdinare wylebis, 
navTobsadenebis avariebis, wylis arteriebis mier Ca-
tanili dabinZurebuli siTxis mier da sxv.  
   materikze navTobisa da gazis resursebis aTvisebis 
da misi mopovebis Semcirebis gamo, ZiriTadi saZiebo 
samuSaoebi mimdinareobs zRvebis Selfur nawilSi da 
kontinentidan sakmaod mocilebul zRvis sivrceSi, 
ris gamoc, izrdeba maTi dabinZurebis saSiSroebac.  
   WaburRilebidan navTobis moulodneli Sadrevnebi 
miRebuli iyo luizianaSi, misisipis deltaSi, texasis 
sanapirosTan, meqsikis yureSi, CrdiloeTis zRvaSi, 
saidanac mravali milioni tona navTobi CaiRvara 
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zRvebSi. WaburRilebSi navTobis Sadrevnebis garda, 
zRvis Stormebis gamo, irRveva WaburRilebis hermeti-
zacia da xdeba navTobis avariuli gaJonva.   
   aqve unda aRiniSnos, rom bunebis dacvis RonisZie-
bebis maRal doneze gatarebis SemTxvevaSi, garemos 
dabinZureba SeiZleba minimumamde iqnas dayvanili. 
magaliTad, vaSingtonis StatSi, wynari okeanis sanapi-
roze, Cari-pointis navTobgadamamuSavebeli qarxnis 
Camdinare wylebi im donemdea gawmendili, rom mas 
iyeneben samrewvelo wyalmomaragebisaTvis, Tevzebis 
mosaSeneblad, sarwyavad da sabanaod.  
   maRalia navTobis gaJonvis saSiSroeba navTobis 
rezervuarebidan da gansakuTrebiT navTobsadenebidan, 
romelTa saSualebiTac navTobi gadaaqvT mravali ase-
uli da aTasobiT km-is manZilze. navTobsadenebi teqn-
ikuri TvalsazrisiT warmoadgens rTul nagebobebs, 
romelTa meurneobaSi Sedis satumbi da sakompresoro 
sadgurebi da sxva damxmare nagebobebi. 
   navTobisa da gazis sabadoebis eqspluatacias da 
fenSi sicarieleebis warmoqmnas Tan sdevs iseTi ara-
sasurveli movlenebi, rogoricaa dedamiwis zedapiris 
vertikaluri da horizontaluri gadaadgileba da 
amis Sedegad gamowveuli miwisZvrebi. 
   miwisZvrebs, romlebic gamowveuli iyo navTobis 
sabadoebis eqspluataciiT, adgili hqonda kavkasiis 
regionSic, baqosa da groznos Zvel sabadoebze. 1971 
wlamde am regionebSi aRiniSneboda susti miwisZvrebi, 
xolo 1971 wels q. groznoSi moxda 7 balis magni-
tudis miwisZvra, romlis epicentri dafiqsirda q. 
groznodan 16 km-ze. miwisZvris Sedegad dazianda 
qalaqis Senoba-nagebobebi. 
   azerbaijanSi, q. baqos gareubnebSi, balaxanis, 
sabunCisa da romanis sabadoebze SeiniSneba miwis zed-
apiris daweva, rac iwvevs horizontalur gadaadgile-
bebs, am mizeziT ziandeba saeqspluatacio WaburRi-
lebis sacavi milebi, ris gamoc, WaburRilebi gamodis 
mwyobridan. 
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   xSiria gruntis dawevebi da miwisZvrebi msoflios 
sxvadasxva sabadoebzec, magaliTad, aRsaniSnavia Ta-
visi siZlieriT 1939 wlis q. los-anJelesisa da q. 
long-biCis miwisZvrebi. SemdgomSi, sabadoebis intense-
uri eqspluataciis gamo, miwisZvrebi ganmeorda 1949-
1961 wlebSic. navTobis sabadoebis eqspluataciis ga-
mo, zRvis fskeris intensiur daZirvas adgili aqvs 
CrdiloeT zRvaSic. 
   mecnierebma daadgines, rom navTobis sabadoebis 
eqspluataciis periodSi, gruntis dawevasTan brZolis 
efeqtur saSualebas warmoadgens amoRebuli navTobis 
sanacvlod fenSi wylis Catumbva. 
   aseT SemTxvevaSi Catumbuli wylis raodenoba 1,6-
jer unda aRematebodes amoRebuli navTobis raodeno-
bas. sabadoebis eqspluataciis es meTodi efeqturia, 
radgan dedamiwis zedapiris dawevebis SeCerebasTan 
erTad, izrdeba navTobis mopoveba. 
   mtknari da zRvis wylis ZiriTad araorganul (mine-
ralur) gamaWuWyianeblebs warmoadgens: tyviis, dariS-
xanis, vercxliswylis, qromis, spilenZisa da sxva 
SenaerTebi. es nivTierebebi ZiriTadad Tavs iyris 
napirebTan. 
   wylis resursebis dabinZurebis erT-erT saxes war-
moadgens adamianis sameurneo-sayofacxovrebo saqmi-
anoba. sakmarisia warmovidginoT, rom dedamiwaze gamo-
iyofa 2,5 km3 adamianis Sardi da 300 mln tona feka-
luri masa, romelTa raodenobac mosaxleobis zrdas-
Tan erTad ganuxrelad izrdeba. maTgan naxevarze meti 
gauwmendavi saxiT sakanalizacio sistemebis saSualeb-
iT Caedineba wyalsatevebSi. garda amisa, bevrad didi 
raodenobiT Caedineba wyalsatevebSi komunalur-sayo-
facxovrebo da sameurneo narCenebi, romlebic garkve-
ulwilad Seicavs infeqciur baqteriebs. aranakleb sa-
SiSia warmoebasTan dakavSirebuli narCenebis wyalsa-
tevebSi moxvedra. 
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5.2. anTropogenuli moqmedebis zegavlena wylis  
resursebis xarisxze 

 

   wylis xarisxi ganpirobebulia rogorc bunebrivi, 
aseve, anTropogenuri faqtorebiT. gacilebiT didi ga-
vlena aqvs anTropogenul zemoqmedebas, romelic gan-
pirobebulia mrewvelobis, energetikis, soflis meur-
neobis, transportisa da komunaluri meurneobis inte-
nsiuri ganviTarebiT. amasTan, ZiriTad damaWuWyianebel 
wyaroebs warmoadgens samrewvelo da sameurneo-
sayofacxovrebo Camdinare wylebi da dasvris difu-
ziuri wyaroebi (mineraluri sasuqebi, Sxamqimikatebi, 
kvamli da sxv.). 
   saTanado gawmendis ar arsebobis SemTxvevaSi, wyal-
satevebi yvelaze metad binZurdeba: navTobgadamamuSa-
vebeli, qimiuri, celuloza-qaRaldis, metalurgiuli, 
safeiqro da sxva dargebis sawarmoebis mier. mniSvne-
lovani ziani SeuZliaT miayenos bunebrivsa da xelov-
nur wyalsatevebs Tbo- da atomuri eleqtrosadgure-
bidan Camdinare Tbilma wylebma, radgan am mizeziT 
irRveva wyalsatevebis Termuli, hidroqimiuri da hid-
robiologiuri reJimebi.   
   wyalsatevebis dasvris 15-20% modis atmosferoze.    
   nivTierebebi, romlebic abinZureben wyalsatevebs, 
aris mineraluri, organuli da baqteriologiuri war-
moSobis. mineraluria: qviSa, Tixa, marilis, mJaveebis, 
tuteebis, mineraluri zeTebis xsnarebi da emulsiebi. 
organuli SeiZleba iyos mcenareuli da cxoveluri 
warmoSobis. arCeven msubuqmJave SenaerTebs (sameurneo-
sayofacxovrebo, kvebisa da sxva) da mZimedmJave 
xsnarebs (qimiuri mrewvelobis). 
   baqteriologiur dabinZurebas iwveven safuaris, 
obis sokoebis da baqteriebis sxvadasxva mikroorga-
nizmebi, maT Soris damavaadebelnic, romlebic arian 
mxolod cxoveluri warmoSobis.  
   wyalsatevebis dabinZurebis mTavari wyaroa navTob-
produqtebi da fenolebis SenaerTebi, romelTa mcire 
koncentraciebic ki damRupvelia cocxali organizme-
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bisaTvis. fenolebis 0,1-0,01 mg/l Semcvelobis gamo, 
wyali iZens arasasiamovno sunsa da gemos.  
   gansakuTrebiT mavne zegavlena aqvT garemoze toq-
sikur nivTierebebsa da kancerogenebs (fiqalqimiuri 
da sxva mrewvelobis narCenebi), romlebic xels 
uwyobs cocxal organizmebSi simsivneebis warmoSobas.  
   organizmebisaTvis gansakuTrebiT saSiSia radioaq-
tiuli narCenebi. maTi CaSveba wyalsatevebSi dauSve-
belia. radioaqtiul narCenebs aTavseben specialur 
konteinerebSi da marxaven maTTvis gamoyofil 
adgilebSi. 
   garemoSi siTbos gafrqveva warmoadgens fizikuri 
dabinZurebis erT-erT saxes, romelic moqmedebs bio-
cenozze. atomuri da Tboeleqtrosadgurebis koleq-
torebis gagrileba xdeba kontinentaluri da zRvis 
sanapiros wylebiT, romlebic xvdeba ra bunebriv ga-
remoSi, iwvevs biocenozis cvlilebas.  
   garemos Tburi danagvianeba miiReba xelovnuri ene-
rgiis wyaroebis gamoyenebis gamo, romlebic gavlenas 
axdens ekosistemebis energetikul balansze. mopove-
buli sawvavi da atomuri energia arRvevs ekosferos 
globalur balanss, radgan energiis es wyaroebi ema-
teba mzis radiacias. Tu biosferos masstabiT es cvl-
ilebebi ar aris mniSvnelovani, regionnalur ekosis-
temebze maTi gavlena ukve igrZnoba. magaliTad, los-
anjelesis raionSi xelovnuri gziT miRebuli siTbo 
5%-iT aWarbebs mzis radiaciis jamur sidides 10 mln 
ha-ze. es aris e.w. qalaqis `siTbos kunZuli”. 
   siTburi dabinZurebis gavlena ufro Zlieria wylis 
garemoze. mdinareebisa da zRvis wylebis gaTboba gam-
owveulia eleqtrosadgurebis kondensatorebis gagri-
lebis gamo, rodesac sistema muSaobs Cauketavi cik-
liT. magaliTad, montros (safrangeTi) Tboeleqtro-
sadguri, romlis simZlavrea 750 megavati, muSaobs 
qvanaxSiris sawvavze. igi moixmars md. senis wyals 28 
m3/wm raodenobiT, maSin roca mdinaris minimaluri 
xarji Seadgens 30 m3/wm-s. es ki niSnavs, rom mdinaris 
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mcire xarjis periodSi, TiTqmis mTeli mdinare miedi-
neba kondensatorebis gavliT. 
   gasuli saukunis 60-an wlebSi aSS-Si kondensatore-
bis gasagrileblad gamoiyeneboda 300x109 m3/weliwadSi 
moculobis mdinaris wyali, did britaneTSi – 18x109 
m3/weliwadSi, romelTagan 60% modioda xmeleTis wya-
lze. 
   ganviTarebul qveynebSi wylis nakadebis temperatu-
ris momatebam Seadgina 6-90C. wylis temperaturis mo-
mateba iwvevs masSi gaxsnili Jangbadis raodenobis 
Semcirebas. dadgenilia, rom 200C-ze Jangbadi mcirdeba 
2%-iT. garda amisa, wylis temperaturis momatebis 
gamo, masSi arsebuli organizmebis mxridan izrdeba 
moTxovnileba Jangbadis moxmarebaze da wylebis Tbu-
ri dabinZurebis gamo, mcirdeba azotisa da naxSiror-
Janga gazis Semcveloba. ekosistemaSi amgvari Careva 
iwvevs Tevzebis garkveuli saxeobebis daRupvas da 
fitoplanqtonze da zooplanqtonze mkveTr uaryofiT 
zemoqmedebas.        
   radioaqtiuri dabinZureba. dedamiwis zedapiri war-
moadgens sxvadasxva saxis gamosxivebis wyaros, saxel-
dobr gama-sxivebs Seicavs sxvadasxva bunebrivi radio-
aqtiuri elementebi: urani, radiumi, aqtiniumi da sxv. 
maT garda wyali da niadagi Seicavs 2 radioaqtiur 
elements – kalium 40K da naxSirbads 14C, romlebic ad-
vilad aRwevs cocxal organizmebSi, xolo atmosfero 
Seicavs inertul gazs - radons, romelic warmoadgens 
radiumis daSlis produqts. 
   biosfero ganicdis agreTve kosmosis gamosxivebis 
zegavlenas, es aris didi energiis e.w. mzis qari da 
kosmiuri sxivebi. aseve, biologiurad aqtiuria mzis 
ultraiisferi gamosxiveba. 
   dedamiwaze arsebuli organizmebi bunebriv pirobe-
bSi imyofebian radioaqtiuri gamosxivebis gavlenis 
qveS, romlis intensivoba mcirea. maionizirebeli rad-
iacia warmoadgens potenciur saSiSroebas, gansakuT-
rebiT bolo xanebSi, rodesac gaizarda atomuri ener-
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giis gamoyenebis areali, rogorc samxedro, aseve mSvi-
dobiani miznebisaTvis.   
   gamosxivebis didi dozebi iwvevs organizmebis da-
Rupvas. cocxali organizmebis mgrZnobeloba gamosxi-
vebis mimarT miT metia, rac metia maTi ganviTarebis 
done da rac rTulia organizmis agebuleba. asakTan 
erTad izrdeba gamosxivebis mimarT winaaRmdegobis 
gawevis unari. 
   radioaqtiuri naerTebi, romlebic gaifrqveva 
atmosferoSi, SemdgomSi xvdeba niadagSi, wyalSi da 
biomasaSi. niadagSi dagrovebis saukeTeso pirobebi 
gaaCnia or Zalze mniSvnelovan radioaqtiur elements 
- stroncium-90 da cezium-137-s. 
   adamianis sakvebi dabinZurebulia sxvadasxva xaris-
xiT. Zlier binZurdeba mecxoveleobis produqtebi: 90Sr 
grovdeba rZeSi, xolo 137Cs – rZesa da xorcSi. 
   radioaqtiuri naleqebiT dabinZurebulia okeanis 
wylebic, gansakuTrebiT 14C-iT. 
   atomuri mrewveloba warmoadgens radioaqtiuri 
dabinZurebis wyaros, romelsac gaaCnia 3 etapi: 
1. nedleulis mopovebisa da gamdidrebis. 
2. nedleulis reaqtorebSi gamoyenebis. 
3. atomuri sawvavis danadgarebis saSualebiT gadamu-
Savebis procesi. 
   am etapebidan yvelaze intensiuri dabinZureba xdeba 
bolo or stadiaze. reaqtorebis muSaobis procesSi 
xSiria 2 saxis dabinZureba: normaluri muSaobis pro-
cesSi da avariis dros. yvelaze saSiSia gagrilebis 
pirveladi jaWvis rRveva, rasac SeuZlia gamoiwvios 
gularis nawilobrivi galRoba. aq ar SegviZlia ar 
gavixsenoT Cernobilis atomuri eleqtrosadguris 
avaria, romlis Sedegadac dabinZurda atmosfero, nia-
dagi da wyali mTeli evropis masStabiT. dabinZurebis 
talRam moaRwia saqarTveloSic, kerZod, galis raion-
Si, sadac radioaqtiuri dabinZurebis donem mkveTrad 
aiwia, rogorc niadagSi, aseve, zedapirul da gruntis 
wylebSic. 
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   kripton-85-is garda, romelic qimiurad inertulia, 
hidrosferoSi xvdeba radioaqtiuri narCenebis ume-
tesoba, romelTac gamoafrqvevs atomuri mrewveloba. 
Sedegad, binZurdeba rogorc wyalmcenareebi, aseve 
Tevzebic. amgvarad, adamianis organizmSi xvdeba radi-
oaqtiuri narCenebi, romelTa gavlenisagan aravin ar 
aris dazRveuli.  

 

5.3. Camdinare wylebis gawmendis meTodebi 
 
   Camdinare wylebi ewodeba mrewvelobis, komunaluri 
warmoebisa da mosaxleobis mier gamoyenebul wyals, 
romelic Seicavs sxvadasxva minarevebs. 

   samrewvelo Camdinare wylebi, organuli da araor-
ganuli nedleulis mopovebisa da gadamuSavebisas 
warmoSobili Txevadi narCenebia, romlebic iyofa 2 
jgufad - sufTa da WuWyian Camdinare wylebad. sufTa 
Camdinare wylebi miiReba aparaturis gacivebis pro-
cesSi, rodesac icvleba mxolod maTi temperatura. am 
wylebs aciveben da isev abruneben warmoebaSi an asuf-
Taveben meqanikuri minarevebisagan da marilebisagan.  
   sayofacxovrebo da sameurneo-fekaluri wylebi ki 
Seicavs 55% organul da 45% - mineralur nivTiere-
bebs.  
   samrewvelo Camdinare wylebi iyofa 3 jgufad: 
   1. mineraluri mineravebis Semcveli Camdinare wyle-
bi, romlebsac gamoimuSaveben metalurgiuli, manqanaT-
mSenebeli, madnis da saTbobis mompovebeli mrewvelo-
bis, mineraluri sasuqebis, marilebis, saSeni masalebi-
sa da sxva qarxnebi. 
   2. organuli nivTierebebiT gajerebuli Camdinare 
wylebi, romlebsac gamoimuSavebs xorcis, rZis, kvebis, 
celulozis, qimiuri, mikrobioligiuri, kauCukis, pla-
stikuri masebisa da sxva warmoebebi. 
   3. mineraluri da organuli minarevebis Semcveli 
Camdinare wylebi, romlebsac gamoimuSavebs navTobmom-
povebeli, navTobqimiuri, safeiqro mrewvelobis, konse-
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rvebis, Saqris, qaRaldis, vitaminebis damamzadebeli 
qarxnebi. 
   Camdinare wylebs gamaWuWyianebelTa fazur-disper-
siulobis mixedviT yofen 4 jgufad:  
   1. wylebi, romlebic Sewonil mdgomareobaSi Seic-
avs 10-4 sm da ufro didi zomis wyalSi uxsnad nawi-
lakebs. 
   2. wylebi, romlebic Sewonil mdgomareobaSi Seic-
avs maRalmolekulur nivTierebebs da zolebs, rome-
lTa zomebia 10-6 sm. 
   3. wylebi, romlebic Seicavs biologiur da sam-
rewvelo warmoSobis airebsa da organul naerTebs, 
romelTa nawilakebis zomebia 10-6-10-7 sm. 
   4. wylebi, romlebic Seicavs wyalSi ionebad diso-
cirebad nivTierebebs, ZiriTadad, araorganul mJavaTa 
marilebs, romelTa zomebia 10-6-10-7 sm. 
   pirveli jgufis wylebisaTvis gamoiyeneba daleq-
visa da filtraciis meTodebi. meore jgufisaTvis, ko-
loidebisa da wvrildispersuli nawilakebis mosaci-
leblad - qimiuri daleqvis, koagulaciis, flokula-
ciisa da eleqtroqimiuri gawmendis meTodebi. mesame 
jgufisaTvis, organuli nivTierebebisagan gasawmendad 
iyeneben bioqimiur gawmendas, xolo airebisagan – gac-
xelebas da desorbcias. meoTxe jgufisaTvis, mineral-
ur nivTierebaTa mocilebis mizniT, gamoiyeneba reagen-
tuli meTodi, ukuosmosi, iongacvla da sxv. 
   sanitaruli wesebis Tanaxmad, gawmendis gareSe way-
lsatevebSi akrZalulia Camdinare wylebis CaSveba. 
Camdinare wylebis gawmenda xdeba Semdegi meTodebis 
gamoyenebiT: meqanikuri, qimiuri, fizikur-qimiuri, bio-
qimiuri da Termuli.  
   meqanikuri gawmendis dros gamoiyeneba gawurvis, da-
leqvis da filtraciis meTodebi, romlis drosac, Cam-
dinare wylebidan xdeba wyalSi gauxsneli da koloi-
dur mdgomareobaSi arsebuli narCenebis mocileba. 
   Camdinare wylebis ZiriTad masas warmoadgens mine-
raluri nivTierebebi, magaliTad qviSa, romelic ile-
qeba qviSamWerebSi. 
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   dabinZurebis ZiriTadi nawili organuli warmoSo-
bisaa, romlebic Setivnarebul mdgomareobaSia. maTi 
mocileba xdeba damleqavebis saSualebiT. 
   gawurvis meTodi warmoadgens Camdinare wylebis 
gawmendis pirvelad stadias, romlis saSualebiT xde-
ba msxvili fraqciis (25 mm-de) gamoyofa. gamowurva 
xdeba wylis gaSvebiT cxaurSi an boWkovani Zafebis 
qsovilSi. liTonis Reroebisagan damzadebul cxaurSi 
Reroebs Soris manZilia 5-25 mm. cxauri iwmindeba gan-
uwyvetliv meqanikuri gziT. arsebobs agreTve cxauri-
samsxvrevelebi, romelTa saSualebiTac xdeba msxvili 
nawilakebis damsxvreva. 
   daleqvis meTodi emyareba myari nawilakebis daleq-
vas xsnarSi, romelic xorcieldeba qviSamWerebisa da 
damleqavebis saSualebiT. am meTodiT ileqeba 0,25 mm-
ze naklebi zomis nawilakebi. 
   filtraciis meTodi gamoiyeneba wvrildispersiuli 
myari nawilakebis mosacileblad. gamoiyeneba 2 klasis 
filtrebi: marcvlovani, romelSic gasawmend siTxes 
atareben erTmaneTTan daukavSirebel forovan masala-
Si da mikrofiltrebi, romelTa elementebi damzade-
bulia erTmaneTTan dakavSirebuli forovani masaliT.     
   marcvlovan filtrebSi gamoiyeneba kvarcis qviSa, 
dafqvili wida, xreSi, antraciti da sxv. 
   manqanaTmSeneblobis sawarmoebis Camdinare wylebi 
iwmindeba zeTis produqtebisagan. am meTodiT xdeba 
myari nawilakebis daleqva da zeTis produqtebis 
`daWera”, romlebic tivtivebs wylis zedapirze. 
   flotator-filtri, romelic damzadebulia q. gor-
kSi gankuTvnilia cximebisagan, zeTebisagan, navTob-
produqtebisagan da Sewonili nivTierebebisagan Camdi-
nare wylebis gasawmendad flotaciisa da filtraciis 
meTodebiT. 
   hidrofoburi filtri, romelic damzadebulia q. 
ufaSi, gankuTvnilia navTobSemcveli Camdinare wyle-
bis gasawmendad [6].  
   filtraciis meTodi warmoadgens zeTis produqte-
bis mocilebis damamTavrebel etaps. 
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   Camdinare wylebis gawmenda gaxsnili minarevebisa-
gan xorcieldeba fizikur-qimiuri meTodiT, romelic 
Sedgeba: koaguliaciis, flokulaciis, flotaciis, eq-
straqciis, sorbciis, neitralizaciis, eleqtrokoagu-
liaciis, ionuri gacvlis, hiperfiltraciis, evapora-
ciis, azeotropuli, Termuli da ozonirebis meTo-
debisagan. 
   koaguliaciis procesis dros xdeba koloiduri 
nawilakebis Sewebeba maTi Tburi moZraobisas. am meTo-
diT, xsnaridan gamoiyofa 10 mm-ze mcire zomis nawi-
lakebi, romlebic darCa meqanikuri gawmendis Semdeg. 
koloiduri nawilakebis urTierTmizidva Zlierdeba 
maTi eleqtruli potencialis Semcirebis Sesabamisad, 
rasac aRweven xsnarSi eleqtrolitebis koncentra-
ciis gazrdiT. 
   koaguliantebad gamoiyeneba: aluminis, rkinis, magn-
iumis marilebi da sxva sawarmoo narCenebi, romelTa 
hidrolizis Sedegad miRebuli hidroJangebi axdens 
Sewonili nawilakebis normirebas da ileqeba fskerze. 
   flokulacia, koaguliaciis erT-erTi saxea. flo-
kulatorebad iyeneben organul nivTierebebs - saxame-
bels, oqsieTilcelulozas, polieTilenamins, polia-
krilamids, cilebsa da sxv. 
   flotacia aris nawilakebis molekuluri Sewebeba 
fazaTa gamyof zedapirze. am meTodiT xdeba navTobis, 
cximebis da boWkovani marilebis Semcveli Camdinare 
wylebis gawmenda.  
   gamoyofis (eqstraqciis) meTodi gamoiyeneba 
Camdinare wylebidan fenolebis, cximovani mJavebisa da 
sxv. mosacileblad, risTvisac gamoiyeneba benzoli, 
toluoli, butilacetati, qloroformi, spirti da a.S. 
   sorbcia aris garemodan nivTierebebis STanTqmis 
unari. Tu es xdeba myari sxeulis mier ewodeba adso-
rbcia, siTxis mier – absorbcia. es meTodi aris 
efeqturi organuli nivTierebebisagan Camdinare wyle-
bis srulad gawmendisaTvis. sorbentebad gamoiyeneba 
nacari, torfi, naxerxi, wida, ceoliTebi, Tixa da ga-
aqtivebuli naxSiri. 
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   neitralizaciis meTodiT Camdinare wylebidan gamo-
yofen mJavebs, tuteebs da liTonis marilebs. neitra-
lizacias aRweven mJave da tute Camdinare wylebis 
SereviT da reagentebis damatebiT. 
   eleqtrokoaguliaciis meTodi gamoiyeneba Camdinare 
wylebSi arsebuli galvanuri elementebidan qromis, 
TuTiisa da sxva mZime liTonebis mosacileblad. 
   ionuri gacvlis meTodi gamoiyeneba nebismieri sam-
rewvelo Camdinare wylebis gawmendis mizniT. am 
meTodis dros iyeneben sinTetikur-ionuri gacvlis 
fisebs. eleqtrodializi marilTa ionebis separaciis 
procesia, romelic xorcieldeba membranul aparateb-
Si mudmivi denis moqmedebiT. eleqtrodializuri 
meTodi gamoiyeneba maRali mineralizaciis Camdinare 
wylebis gasamtknareblad. 
   hiperfiltracia aris xsnarebis uwyveti molekulu-
ri dayofis procesi, romelic mimdinareobs wnevis  
qveS. 
   evaporaciis meTodis gamoyenebisas xdeba Camdinare 
wylebidan gamaWuWyianebeli nivTierebebis gamoxda 
cirkuliaciuri wylis orTqliT, romlidanac WuWyis 
mocileba xdeba tutis xsnariT. es meTodi gamoiyeneba 
aqroladi nivTierebebis - fenolebis, naftolebis, 
krezolebisa da sxv. mosacileblad. 
   azeotropuli meTodi gamoiyeneba koqsqimiuri 
qarxnebisa da sinTezuri kauCukis sawarmoTa Camdinare 
wylebis gasawmendad.  
   Termuli meTodi, romelic mimdinareobs 1000C-ze an 
vakuumis qveS, gamoiyeneba Camdinare wylebSi marilTa 
koncentraciis gasazrdelad an mcire raodenobis ma-
Ralkoncentraciuli (radiaqtiuri) Camdinare wylebis 
gasawmendad.   
   ozonirebis meTodis dros xdeba Camdinare wylebis 
damuSaveba ozoniT. am dros wyali iwmindeba mZime 
metalebisagan, cianidebisa da sulfidebisagan.  
   biologiuri gawmendisaTvis gamoiyeneba bioqimiuri, 
biomeqanikuri, anaerobuli, hidrobotanikuri da sxva 
meTodebi. 
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   biologiuri daJangva xorcieldeba mikroorganizme-
bis biocenoziT, romelic aris aqtiur lamSi. bioce-
nozSi mTavari roli aqvT baqteriebs, romlebic war-
modgenilia sxvadasxva saxeobebisagan. maTi ricxvi ki 
damokidebulia organuli nivTierebebis Semcvelobaze. 
Tu Camdinare wyali mxolod erTi saxis nivTierebas 
Seicavs, SesaZlebelia baqteriis mxolod erTi monok-
ulturis ganviTareba.  
   gamwmend danadgarebSi baqteriebs Soris aris avto-
trofebi da heterotrofebi. baqteriebis es ori saxe 
gansxvavdeba naxSirbadovani kvebis wyarosadmi damoki-
debulebiT. heterotrofebi naxSirbadis wyarod iye-
neben mza organul nivTierebebs da mas gadaamuSaveben 
energiis misaRebad da ujredis biosinTezisaTvis. 
avtotrofebi ki ujredis sinTezisaTvis iyeneben ara-
organul naxSirbads, energias ki ZiriTadad iReben 
fotosinTezis gziT.  
   gamwmend danadgarebSi lamis biocenozis formire-
bis ZiriTadi faqtoria dasamuSavebeli wylis Sedgeni-
loba da lamis datvirTvis sidide. sxva faqtorebi - 
temperatura, Jangbadis koncentracia da moreva ar 
cvlis lamis xarisxs, magram gavlenas axdens sxvada-
sxva mikroorganizmebis raodenobriv Tanafardobaze.    
   aqtiuri lamis biosinTezi warmodgenilia:  
   1) baqteriebiT, romlebic Jangaven sxvadasxva nivTi-
erebebs - meTans, nitritebs, molekulur wyalbads, go-
girdis naerTebs, spirtebs, organul mJavebs, aldehi-
debs, Saqars, fenolebs, navTobs, parafinebs, nafTeneb-
sa da a.S;  
   2) umartivesi organizmebiT - sarkodinebiT, Sol-
tosnebiTa da infuzoriebiT, romlebic warmoadgenen 
damJangavi sistemis mdgomareobisa da wylis gawmendis 
indikatorebs;  
   3) mikroskopuli cxovelebiT (0,01-2,5 mm sigrZis), 
romlebic ikvebebian baqteriebiT, umartivesi organiz-
mebiT, metad mgrZnobiareni arian Jangbadis mimarT da 
gamwmendi nagebobebis kargi muSaobis maCveneblebia.  
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   4) garda zemoTmoyvanili organizmebisa, gamoiyeneba 
wylis sokoebi, safuari, obi da sxv. 
   biologiuri gawmenda SeiZleba ganxorcieldes bun-
ebriv da xelovnur pirobebSi. bunebriv pirobebSi 
aris saSiSroeba, rom Camdinare wyali moxvdes grunt-
is wyalSi. xelovnur pirobebSi Camdinare wylebis 
biologiur gawmendas didi istoria aqvs. pirveli 
gamwmendi nagebobebi agebul iqna XIX saukunis bolos. 
   biologiuri gamwmendi danadgarebi iyofa 3 jgufad:  
1. biomasa damagrebulia uZrav masalaze, xolo Camdi-
nare wyali Txeli feniT miedineba masze (biofilt-
rebi).  
2. biomasa Tavisufal, Sewonil mdgomareobaSia (aero-
tenebi, cirkuliaciuri damJangveli arxebi, oqsitene-
bi). 
3. gamoiyeneba biomasis ganlagebis orive xerxi (CaZi-
ruli biofiltrebi, Semvsebiani aerotenebi da bio-
tenebi).  
   Tbilisis iv. javaxiSvilis saxelobis saxelmwifo 
universitetis biofizikis kaTedris TanamSromlebis 
mier Seqmnilia danadgari - `biotesti-ass”, romlis Zi-
riTad muSa organos warmoadgens wyalmcenareTa coc-
xali ujredi `NITELLA”. am danadgaris saSualebiT ar-
kveven Camdinare wyali gaWuWyianebulia qimiurad Tu 
organuli nivTierebebiT.  
   Camdinare wylebis gawmenda organuli mineravebisa-
gan ZiriTadad xorcieldeba biologiuri meTodebiT. 
gawmendis bioqimiuri meTodi dafuZnebulia mikroorg-
anizmebis moqmedebaze, romlebic qmnian mJave garemos 
da gardaqmnian organul nivTierebebs araorganul 
nivTierebebad. 
   bunebriv garemoSi gawmenda xdeba safiltracio an 
sairigacio mindvrebSi da biologiur tborebSi. 
   biologiuri gawmendis azri mdgomareobs SemdegSi: 
niadagis fenaSi Camdinare wylis filtraciis dros 
masSi adsorbirdeba Setivnarebuli da koloiduri 
nivTierebebi, romlebic garkveuli drois ganmavloba-
Si niadagis forebSi qmnis mikrobiologiur afsks. 
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afski Seiwovs da Jangavs organul nivTierebebs da 
gardaqmnis maT mineralur nivTierebebad. 
   biologiuri tborebi aris 2 saxis: bunebrivi da xe-
lovnuri aeraciiT. Camdinare wylebis biologiuri ga-
wmenda xelovnur nagebobebSi xdeba biologiuri fil-
trebis, aerotenebisa da oqsitenebis saSualebiT. 
   aerotenebi damleqavebis analogiuria, romelSic 
aTavseben aqtiur Slams, mdidars mikroorganizmebiT 
da miawodeben SekumSul haers, romelic aCqarebs 
organuli minarevebis daJangvis process. 
   oqsitenebi warmoadgens aerotenebis modifikacias, 
romelSic SekumSuli haeris nacvlad miewodeba gazis-
ebri Jangbadi. 
   gawmendil Camdinare wylebs baqteriebisagan 
srulad ganTavisuflebis mizniT ukeTeben dezinfici-
rebas da Semdeg CauSveben wyalsatevSi. dezinficireba 
xdeba qlorirebis, eleqtrolizis da baqtericiduli 
sxivebis saSualebiT. 
   wylis qlorireba dafuZnebulia fermentebis damJa-
vebisa da aqtivobis SemcirebaSi, romlebic Sedis baq-
teriebis protoplazmis ujredebSi, ris Sedegad baq-
teriebi iRupebian. 
   qloris xsnaris nacvlad iyeneben kalciumis hipoq-
loritsac, romelSic aqtiuri qloris Semcveloba 2-
jer metia. 
   patara qalaqebisa da dasaxlebuli punqtebis same-
urneo-sayofacxovrebo da komunaluri Camdinare wyl-
ebi (msxvili samrewvelo sawarmoebis ar arsebobis 
SemTxvevaSi) SesaZlebelia gamoyenebul iqnas sarwyav 
wylebad. 1000 m3 gawmendili Camdinare wylebi 4-6 t 
nakelis tolfasia. 
   sarwyav wylebad SeiZleba gamoyenebul iqnas, agre-
Tve, sakonservo, Saqris, kraxmalis, spirtis, ludsax-
deli, safuaris, rZis qarxnebisa da zogierTi nav-
Tobisa da koqsqimiuri sawarmoebis Camdinare wylebi.  
   Saqris qarxnebis Camdinare wylebi Seicavs organ-
ul nivTierebebs da sasuqis efeqturobis mxriv mie-
kuTvneba saSualo kategorias.  



 101 

   kraxmalis qarxnebis Camdinare wylebi xasiaTdeba 
Setivnarebuli da gaxsnili nivTierebebis maRali kon-
centraciebiTa da mJave reaqciiT.  
   rZis qarxnebis Camdinare wylebi damuSavebis gareSe 
SesaZlebelia gamoyenebul iqnas sarwyav wylebad. 
maTSi azotis koncentracia udris 35 mg/l, fosforis 
- 17 mg/l, kaliumis - 25 mg/l da kalciumis - 150 mg/l.  
   xorckombinatebis Camdinare wylebi saWiroebs 
ganzavebasa da biologiur gawmendas.  
   navTobisa da koqsqimiuri sawarmoebis Camdinare 
wylebi saWiroebs specialur gadamuSavebas. amgvari 
wylebi 1961 wlidan sarwyavad gamoiyeneba lauxhamerSi 
(germania). 
   Camdinare wylebis sarwyavad gamoyeneba mosav-
lianobas zrdis 1,5-2-jer da metad. 
 

5.4. wylis xarisxis normireba da kontrolis  
meTodebi 

 
   mdinareebis, tbebisa da wyalsatevebis wylis xaris-
xis normireba xdeba 1988 wels miRebuli `gaWuWyianebi-
sagan zedapiruli wylebis dacvis normebisa da sanit-
aruli wesebis” mixedviT, romlis Tanaxmadac dadgeni-
lia wyalsatevebis 2 kategoria: 1 - sasmeli da kultu-
rul-sayofacxovrebo daniSnulebisa da 2 – Tevzsameu-
rneo daniSnulebis. 
   wyalsatevebisaTvis dadgenilia wylis Semdegi para-
metrebi: mcuravi mineravebisa da ativnarebuli nivTi-
erebebis Sedgeniloba, suni, gemo, Seferiloba, wylis 
temperatura, pH, mineraluri mineravebisa da wyalSi 
gaxsnili Jangbadis raodenoba, momwamlavi da mavne 
nivTierebebisa da daavadebis gamomwvevi baqteriebis 
zRvrulad dasaSvebi koncentraciebi (zdk). 
   saxelmwifos mier dadgenili normebis Tanaxmad, 
zedapiruli wyalmomaragebis wyaroebis Semowmeba xde-
ba yovelTviurad. amasTan, aucilebelia mdinareebisa-
Tvis da arxebisaTvis wylis sinjis aReba uSualod 
wyalaRebis adgilze da 1 km-ze dinebis aRma, xolo 
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tbebisa da wyalsatevebisaTvis - 1 km-ze wyalaRebis 
adgilidan. 
   gawmendili sawarmoo Camdinare wylebis sakontro-
lo analizis aReba xdeba dekadurad. wylis sinjis 
analizi sruldeba aRebidan 12 saaTis ganmavlobaSi. 
   kontroli iTvaliswinebs Semdegi parametrebis gan-
sazRvras: 
- wylis organolepturi maCveneblebis, romlis 
drosac isazRvreba wylis feri da suni;   
– pH, romelic Camdinare wylebSi ganisazRvreba 
eleqtrometruli meTodiT;  
- uxeSdispersuli (ativnarebuli) nivTierebebis gan-
sazRvris dros izomeba meqanikuri minarevebis masis 
koncentracia, am mizniT axdenen nimuSis gafiltvras; 
- Jangbadis qimiuri Semcveloba, romlis qveS igulisx-
meba wyalSi arsebuli Jangbadis raodenoba, romelic 
aucilebelia aRmdgenlebis dasaJangad;  
- wyalSi gaxsnili Jangbadis raodenoba, romelic ga-
nisazRvreba gawmendis procesis damTavrebis Semdeg, 
wyalsatevebSi wylis gadaqaCvis win; 
- mavne nivTierebaTa koncentracia, romlis mimarT 
dadgenilia zRvrulad dasaSvebi koncentraciebi, gan-
isazRvreba gawmendis teqnologiuri sqemis sxvadasxva 
safexurze, maT Soris, Camdinare wylis wyalsatevSi 
CaSvebis win. 
 

5.5. wylis obieqtebis xarisxis Sefasebis  
meTodebi 

 
   wylis obieqtebis xarisxis Sefaseba xdeba fizikur-
qimiuri, biologiuri da mikrobiologiuri maCveneble-
bis mixedviT, romelTa analizi saSualebas iZleva 
ganisazRvros ama Tu im wyalsatevis Sesabamisoba 
moqmed samarTlebriv aqtebTan. kriteriumad gamoiyene-
ba mavne nivTierebaTa zRvrulad dasaSvebi koncentra-
ciebi da wyalsatevebis saerTo sanitaruli  mdgo-
mareoba. 
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   wyalsatevebis daWuWyianeba xdeba agreTve atmosfe-
rodan Tovlisa da kokispiruli wvimis Sedegad war-
moqmnili nakadebiT, romlebsac mindvrebidan da sxva 
sasoflo-sameurneo daniSnulebis savargulebidan 
gadaaqvT sxvadasxva nivTierebebi. magaliTad, wylis am 
nakadebSi aRmoCenilia liTonebis marilebis maRali 
koncentraciebi, rac gamowveulia samrewvelo obieqte-
bis siaxloviT. 
   Tevzis meurneobebis dacvis mizniT navTobpro-
duqtebis Semcveloba wyalsatevebSi ar unda aRema-
tebodes 0,05 mg/l. navTobproduqtebis afskebis mosa-
cileblad iyeneben mcurav separatorebsa da sfagnu-
mis torfis fxvnils, romelic Seiwovs navTobs. Semd-
gom, maT wylisgan aTavisufleben da wvaven.  
   aseve asufTavebs wyalsatevebs navTobproduqtebis, 
fenolebisa da sxva mavne minarevebisagan lerwmis, 
lelqaSisa da sxva wyalmcenareebi, romlebic Seiwovs 
maT. wyalsatevebs periodulad am wyalmcenareebisagan 
anTavisufleben da wvaven. 
   gamoyofen garemos dabinZurebis winaaRmdeg brZo-
lis 3 ZiriTad gzas:  
   a) pirveli da mTavari mdgomareobs unarCeno warmo-
ebebis SeqmnaSi, es procesi dakavSirebulia material-
ur danaxarjebTan da moiTxovs garkveul dros;  
   b) meore mdgomareobs im nedleulis raodenobis 
SemcirebaSi, romelic gamoiyeneba erTeuli produq-
ciis Sesaqmnelad;  
   g) mesame - biosferoSi gafrqveuli narCenebisagan 
gawmenda, rac dakavSirebulia gamwmendi nagebobebis 
Seqmnasa da eqspluataciasTan da am narCenebis utili-
zaciasTan. 
   bunebrivi wylebis maragebis gamolevisa da dabinZu-
rebis winaaRmdeg brZolaSi didi adgili ukavia meli-
oraciuli RonisZiebebis sworad daproeqtebasa da 
gatarebas, romelTagan aRsaniSnavia:  
   - TviToeuli mxaris bioklimaturi potencialis 
sruli gamoyeneba; 
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   - naTesebis ganawileba mdinaris auzebis mxriv 
wyaluzrunvelyofis gaTvaliswinebiT;  
   - sasuqebisa da pesticidebis gamoyenebis optimi-
zacia;      
   - sarwyavi normebis Semcireba;  
   - wylis danakargebis Semcireba filtraciaze, aor-
Tqlebasa da sxva saxis danakargebze;  
   - wyalsatevebis racionaluri gamoyeneba, niadagis 
fenis SenarCuneba, misi rekultivacia da a.S. 
   wylis xarisxis gaumjobesebis ZiriTadi saSualebe-
bia:  
   1. wylis simRvrivis Semcireba, romelic miiRweva 
Setivnarebuli nawilakebis mocilebis gziT, mRvrie 
wylis daleqviT saleqarebSi, hidrociklonebSi, wyl-
is gatarebiT marcvlovan da fxvnilisebr gasafilt-
rav masalaSi, cxaurSi da qsovilSi. 
   2. wylis feris mocileba, risTvisac gamoiyeneba 
koagulaciis (wyalSi arsebuli nawilakebis Sewebeba) 
meTodi, sxvadasxva mJaveebi (qlori, ozoni, kaliumper-
manganati) da sorbentebi (gaaqtirebuli naxSiri). 
   3. wylis gausnebovneba xdeba masSi arsebuli avad-
myofobebis gamomwvevi baqteriebisa da virusebis mosa-
cileblad. 
   garda zemoTCamoTvlilisa, axdenen wylis dezodo-
rizacias (sunisa da gemos mocileba). Tu wyali 
Seicavs didi raodenobiT rkinas an ftors, aseve 
saWiroa maTi mocileba.  
   eleqtrosadgurebis, qimiuri, safeiqro sawarmoebisa 
da sxva obieqtebis wyalmomaragebis dros amcireben 
wylis sixistes (arbileben). sawarmoebis wyalmomara-
gebis dros saWiroebis SemTxvevaSi axdenen wylis gan-
marilianebasa da misi mJavianobis Semcirebas. 
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Tavi 6 
 

saqarTvelos hidrosfero da misi 
resursebis dacva 

 
   6.1. saqarTvelos regionis hidrosferos formireba 
 

   amierkavkasia, romelic mdebareobs Savi da kaspiis 
zRvebs Soris, mdidari da mravalferovania reliefiT, 
floriT da fauniT, aseve misi wiaRiT. saqarTvelos 
bunebriv simdidreTa Soris aRsaniSnavia wylis resu-
rsebi, romelic warmoadgens saqarTvelos ekonomikis 
ganviTarebis ZiriTad perspeqtiul mimarTulebas. 
   wylis resursebis siuxve ganpirobebulia saqarTve-
los mdebareobiTa da klimaturi mravalferovnebiT. 
sadac warmodgenilia dedamiwaze arsebuli havis TiT-
qmis yvela zona, dawyebuli notio subtropikulidan, 
mudmivi Tovlisa da myinvarebis zoniT, zRvis donidan 
5000 metris simaRlemde. 
   havis CamoyalibebaSi did rols TamaSobs kavkasio-
nis mTagrexili, romelic icavs teritorias Crdiloe-
Tidan civi haeris masebis SemoWrisagan, xolo Savi 
zRva aTanabrebs temperaturis meryeobas da xels uwy-
obs uxvi naleqebis formirebas, gansakuTrebiT dasav-
leT saqarTveloSi.   
   ZiriTad klimatwarmomqmnel faqtorebs warmoadg-
ens: Savi zRvis uSualo siaxlove - dasavleTiT, ruse-
Tis baqnis kontinentaluri klimatis zemoqmedeba – 
CrdiloeTidan da aziis kontinentaluri sivrcis 
zegavlena - aRmosavleTidan da samxreTidan, romel-
sac odnav anelebs kaspiis zRva. 
   dasavleT kavkasionis farglebSi atmosferuli na-
leqebis raodenoba 900-dan 4000 mm-ia. SedarebiT mcire 
naleqebi damaxasiaTebelia Caketili, svaneTisa da ra-
Wa-leCxumis xeobebisaTvis, sadac naleqebis raodenoba 
900-dan 1200 mm Seadgens. Rrublianoba da sinotive – 
maRalia, danestianebis koeficienti - 1.5-3,5.  
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   aRmosavleT kavkasionis farglebSi kargad aris ga-
moxatuli klimaturi zonaloba. atmosferuli naleqe-
bi matulobs simaRlis Sesabamisad da Seadgens 800-
1800 mm, Rrublianoba da sinotive zomieria, danestia-
nebis koeficienti – 1.5-2,5.   
   mTiani aWara-guria xasiaTdeba teniani subtropiku-
li haviT da gamoirCeva uxvi naleqebiT. naleqebis 
raodenoba 1800-dan 4000 mm farglebSia, yvelaze tenia-
ni adgili saqarTveloSi, q. baTumis midamoebSi, mTa 
mtiralas dasavleTi kalTebia. 
   Savi zRvis gavlena yvelaze metad igrZnoba kolxe-
Tis dablobze, sadac gavrcelebulia notio subtro-
pikuli hava. kolxeTis dablobi daculia kavkasionis 
qediT CrdiloeTis civi haeris masebisagan. atmosferu-
li naleqebis raodenoba meryeobs 1500-dan 3000 mm far-
glebSi, didia Rrublianoba da tenianoba. danestiane-
bis koeficienti 4,0-ze metia. 
   imereTis maRlobze Savi zRvis gavlena Sesustebu-
lia, hava SedarebiT mSralia, magram mainc SenarCu-
nebulia notio, subtropikuli hava. atmosferuli 
naleqebis raodenoba 900-dan 1800 mm farglebSia, didia 
Rrublianoba da tenianoba. 
   Sida qarTlis vakeze gavrcelebulia mSrali subt-
ropikuli hava. atmosferuli naleqebis raodenoba 500-
dan 800 mm farglebSia. danestianebis koeficienti 1,0-
ze naklebia. qvemo qarTlis barze gavrcelebulia 
mSrali subtropikuli hava. atmosferuli naleqebis 
raodenoba 400-dan 600 mm farglebSia. mcirea Rrub-
lianoba. 
   ivris zeganze gabatonebulia mSrali kontinenta-
luri hava. atmosferuli naleqebis raodenoba 400-dan 
500 mm farglebSia. mcirea Rrublianoba. 
   Sida kaxeTis barSi gavrcelebulia zomierad no-
tio subtropikuli hava. atmosferuli naleqebis raod-
enoba 800-dan 1300 mm farglebSia. danestianebis koe-
ficienti 1,0-ze metia. 
   saguramo-gomboris saSualomTianeTSi gavrcelebu-
lia zomierad notio subtropikuli hava. atmosferu-
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li naleqebis raodenoba 800-dan 1000 mm farglebSia. 
danestianebis koeficienti – 1,5-2,0. 
   mesxeTis qvabulisaTvis damaxasiaTebelia mSrali 
kontinentaluri hava. atmosferuli naleqebis raode-
noba meryeobs 500-dan 700 mm farglebSi. danestianebis 
koeficienti 1,0-ze naklebia. 
   TrialeTis qedze gavrcelebulia mSrali kontinen-
taluri hava, naleqi mcirea, Rrublianoba - zomieri. 
   javaxeTis mTianeTis farglebSi gabatonebulia kon-
tinentaluri hava, gardamavali zomierad notiodan 
mTianeTis mSral klimatze. atmosferuli naleqebis 
raodenoba 600-dan 750 mm farglebSia. 
   klimaturi mravalferovneba gansazRvravs wylis 
resursebis raodenobas, romelic saqarTvelos teri-
toriaze araTanabradaa ganawilebuli. misi sidide 
mkveTrad icvleba klimaturi zonebis mixedviT. dasav-
leT saqarTvelos wylis resursebi TiTqmis 3-jer 
aRemateba aRmosavleT saqarTvelos resursebs, xolo 
samxreT saqarTvelo ganicdis wylis resursebis 
naklebobas. wylis resursebis 63,4% (362,5 kub. met-
ri/wm) modis dasavleT saqarTveloze, 24,1% (137,9 kub. 
metri/wm) - aRmosavleT saqarTveloze da mxolod 
12,5% (71,3 kub. metri/wm) - samxreT saqarTveloze.  
   miuxedavad wylis resursebis araTanabari ganawi-
lebisa, mas saqarTvelos bunebriv simdidreTa Soris 
pirveli adgili uWiravs, romelic unda warmoadgen-
des ekonomikuri ganviTarebis ZiriTad mimarTulebas, 
xolo misi racionaluri gamoyeneba Cveni qveynis 
arsebobis mTavari faqtori unda gaxdes. wylis 
resursebi 2 saxeobisaa: zedapiruli da miwisqveSa 
wylebi. 
 

6.2. miwisqveSa wylebi 
 

   kavkasionis mTian nawilSi gaSiSvlebulia da kar-
gad Cans is uZvelesi qanebi da struqturebi, romle-
bic Rrmad iZireba winamTianeTsa da momijnave vrceli 
velebis Tanamedrove naleqebis qveS, sadac maTi Ses-
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wavla xdeba mecnieruli kvlevebisa da teqnikuri saS-
ualebebis gamoyenebiT, radgan dablobSi isini miuwv-
domelia adamianis TvalTaxedvisaTvis. 
   kavkasionis qedi ganapirobebs klimatur Tavisebu-
rebebs, romelic xels uwyobs miwisqveSa wylebis res-
ursebis formirebas. qedze da mis ferdobebze mravla-
daa napralebi da Rrma xeobebi, romelTa saSualebi-
Tac xdeba zedapiruli wylebis CaJonva dedamiwis wi-
aRSi da miwisqveSa rezervuarebis Sevseba. nawili 
CaJonili wylebisa ganitvirTeba xeobebSi da zRvaSi, 
xolo mcire nawils adamianebi gamoiyeneben sasmeli 
da sameurneo saWiroebebisaTvis.  
   miwisqveSa wylebis resursi ganaxlebadia, igi gans-
xvavdeba navTobis, gazisa da myari wiaRiseulisagan, 
romlebic gamolevadia, radgan maTi formirebisaTvis 
mravali milioni wlebia saWiro. rac Seexeba wylis 
resursebs, igi mogvagonebs cocxal, dinamiur sxeuls, 
romlis ganaxleba mudmivad xdeba. wylis brunvis 
cikli erTi wlis ganmavlobaSi mimdinareobs. wyali 
orTqldeba zRvebidan, okeaneebidan, xmeleTidan, Sem-
deg gadaitaneba haeris masebis saSualebiT, xdeba misi 
kondensacia da isev ubrundeba dedamiwas wvimisa da 
Tovlis saxiT. mosuli naleqebis didi nawili Caedine-
ba zedapiruli wylebis saxiT mdinareebSi, tbebsa da 
zRvebSi, xolo daaxloebiT, 20% CaiJoneba dedamiwis 

wiaRSi da avsebs miwisqveSa rezervuarebs (ix. sur.@#7. 
wylis wrebrunva).  
   amgvarad warmoSobil wylebs uwodeben infiltra-
ciuls. maTi garkveuli nawili warmoadgens mtknar sa-
smel wylebs, romelic cirkulirebs qviSian da qvian 
gruntebSi an danaleqi da vulkanuri qanebis napral-
ebSi, xolo nawili gaivlis ra marilian da TabaSiri-
an fenebs, xsnis marilebs da gvevlineba mineraluri 
wylebis saxiT.  
   gruntis wylebi warmoadgens dedamiwis zedapiridan 
pirvel, wyalSemcveli horizontis gravitaciul wyl-
ebs, romlebic ganlagebulia pirvel wyalgauval fena-
ze. maT axasiaTebs wylis Tavisufali zedapiri da mWi-

mailto:sur.@#7
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drodaa dakavSirebuli atmosferosTan. gruntis wyle-
bis cirkuliaciis siRrme damokidebulia mraval faq-
torze da icvleba ramdenime sm-dan (humidur zonaSi) 
200-250 metris siRrmemde (aridul zonaSi da eroziu-
lad intensiurad danawevrebul ubnebze).  
   gruntis wylebis kveba ZiriTadad xdeba atmosferu-
li naleqebisa da tenis kondensaciis xarjze, aseve, 
mdinareebis, sarwyavi arxebis wylebisa da arteziuli 
(dawneviTi) wylebis xarjze. 
   atmosferuli naleqebis zegavlena gruntis wyle-
bis wyaroebis debitebis matebaSi gansakuTrebiT swra-
fad SeiniSneba danapralianebuli da dakarstuli qan-
ebis gavrcelebis raionebSi. aridul zonebSi da ma-
RalmTian regionebSi gruntis wylebis kveba ZiriTad-
ad xdeba kondensaciuri wylebis xarjze. 
   gruntis wylebis gantvirTva xdeba dedamiwis zeda-
pirze wyaroebis saxiT, agreTve, aorTqlebis gziT da 
xelovnurad - WaburRilebis saSualebiT. maTi debite-
bi sxvadasxvaa, cvalebadobs 0,1-dan ramdenime aseul 
l/wm-de (lavuri nakadebis gruntis wylebi). 
   wyalmomaragebis mizniT, ZiriTadad, gamoiyeneba 
mdinareTa xeobebTan (bzibis, gumisTas, kelasuris, ko-
doris, enguris, texuris, rionis, sufsis, aWariswyal-
is, yvirilas, mtkvris, liaxvis, qsnis, aragvis, xramis, 
ioris, alaznisa da sxv.) arsebuli gruntis wylebi.  
   kargadaa Seswavlili aragvis xeobis gruntis wyl-
is horizonti (bulaCauris, Woportis, saguramosa da 
nataxtaris wyaroebi), romelTa saeqspluatacio mara-
gebi A  da B kategoriebiT, Seadgens 8,1 kub. metrs wam-
Si). aragvisa da qsnis xeobis gruntisa da dawneviani 
wylebi arasruladaa aTvisebuli, ris gamoc, q. Tbi-
lissa da q. mcxeTis wyalmomaragebisaTvis ZiriTadad 
gamoiyeneba Jinvalis wyalsacavi.  
   Jinvalis hidrokompleqsi mdebareobs md. aragvze, 
sof. ananursa da daba Jinvals Soris. miwis kaSxlis 
simaRlea 102 metri, romelic qmnis 500 mln kub. metri 
moculobis wyalsacavs. misi daniSnulebaa Tbilisis 
sasmel-sameurneo wyliT momarageba, rac xorcieldeba 
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12 km sigrZisa da 5,5 metri diametris gvirabis saSua-
lebiT. garda amisa, 12 kub. metri wyali miewodeba sa-
mgoris raions sasoflo-sameurneo savargulebis mor-
wyvis mizniT.  

q. Tbilisis wyalmomaragebis mizniT pirveli sifo-
nuri wyalsadeni, romlis debitia 1300 l/wm, eqsplua-
taciaSi Sevida 1933 wels. igi mdebareobs md. aragvis 
marjvena napirze da ukavia 250 ha. wyali TviTdeniT 
miewodeba saguramos satumb sadgurs.  

Woporti–misaqcielis wyalsadeni mdebareobs md. -
aragvis marcxena napirze da ukavia 975 ha, misi debitia 
1300 l/wm, eqspluataciaSi Sevida 1962 wels. wyali, 
aseve, TviTdeniT miewodeba saguramos satumb sadgurs.  

saguramos wyalsadeni mdebareobs 256 ha–ze da 
warmoadgens sakvanZos, sadac funqcionirebs wylis 
qimiuri laboratoria da mZlavri satumbo danadgare-
bi. saguramos wyalsadeni Sevida eqspluataciaSi gasu-
li saukunis 60-an wlebSi. 

nataxtaris Zveli wyalsadeni Sevida eqspluataci-
aSi 1951 wels, xolo axali - 1982 wels, misi debiti 
Seadgens 900 l/wm. wyali Sualeduri tumbos saSuale-
biT miewodeba saguramos satumb sadgurs. 

bodornas buferuli auzi mdebareobs Jinvalis 
hidrokompleqsis qveda biefSi, romlis moculobaa 1,0 
mln m3, saidanac wylis garkveuli raodenoba Caedineba 
md. aragvSi, meore nawili kvebavs muxranisa da sagu-
ramos sarwyav sistemas, xolo nawili - magistraluri 
wyalsadeniT miewodeba saleqarebs da Semdeg sagu-
ramos satumb sadgurs.  

garda amisa, Tbilisi–stefanwmindis saavtomobilo 
gzis marjvena mxares 151 ha-ze mdebareobs muxranis ve-
lis arteziuli wyalsadeni, romelic Sevida eqsplua-
taciaSi 1980 wels. wyalsadeni Rebulobs 1225 l/wm 
raodenobis wyals, romelsac amaragebda aq ganTavse-
buli 55 WaburRili (amJamad funqcionirebs 35 Wabur-
Rili). arteziuli wyalsadenidan wyali miewodeba na-
taxtaris satumb sadgurs. 
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muxranis velis arteziuli auzis prognozuli sa-
eqspluatacio maragebi 1 miliardi kub. metria, rac 
Jinvalis wyalsacavis ormagi moculobis tolia. am 
moculobidan, nataxtaris dawneviani wylebis sabado-
ze modis 350 mln kub. metri, rac 1,5-jer aRemateba, 
qalaqebis Tbilisisa da mcxeTis wliur moTxovni-
lebas sasmel wyalze. aqedan gamomdinare, sruliad 
SesaZlebelia Jinvalis wyalsacavis zedapiruli wyl-
ebis nacvlad, romelic sakmaod dabinZurebulia, sru-
lad momaragdes qalaqebi Tbilisi da mcxeTa, muxran-
is arteziuli auzis miwisqveSa wylebiT. 

garda amisa, q. Tbiliss saWiroebis SemTxvevaSi 
SesaZlebelia damatebiT miewodos TrialeTis (daSba-
Sis) wyaroebis wyali, romlis saeqspluatacio marage-
bi (A da B kategoriebiT) Seadgens 6,1 kub. metrs wamSi 
da md. qsnis marcxena napiris gruntisa da dawneviani 
wylebis erToblivi horizontis wylebi, romlis saeq-
spluatacio maragebi (A da B kategoriebiT) Seadgens 
0,95 kub. metrs wamSi. md. qsnis filtratebze gabur-
Rulia arteziuli WaburRilebi, saidanac dRemde usa-
rgeblod iRvreba umaRlesi xarisxis arteziuli, 
sasmeli wyali. TrialeTisa da md. qsnis sabadoebze 
Sedgenilia wyalmomaragebis proeqtebi, romlebic 
elian ganxorcielebas, ufro metic, gasuli saukunis 
90–an wlebSi qsnis sabadodan saguramos satumb 
sadguramde gayvanili iyo wyalmdeni, romelsac qsnis 
sabadodan sasmeli wyali unda miewodebina saguramos 
satumb sadgurisaTvis. samwuxarod, es proeqti ar gan-
xorcielda, radgan 1991–2000 wlebSi wyalmdeni gai-
Zarcva.  

dRes, qalaqebi Tbilisi da mcxeTa maragdeba 
saWiro raodenobis sasmel-sameurneo wyliT, romlis 
ZiriTadi wyaroebia md. aragvis auzis mtknari wylebis 
resursebi, romlebic formirdeba md. aragvisa da 
Jinvalis wyalsacavis da md. aragvis auzis miwisqveSa 
wylebis resursebisagan. md. aragvsa da Jinvalis wyal-
sacavs ar gaaCniaT sanitaruli zonebi, ris gamoc, isi-
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ni imyofebian Zlieri teqnogenuri zegavlenis qveS. 
marTalia, Jinvalis wyalsacavma mniSvnelovani positi-
uri roli Seasrula md. aragvis wylis resursebis 
daregulirebaSi, magram, amave dros, man negateuri 
rolic Seasrula wylis xarisxis gauaresebis Tvalsa-
zrisiT. kerZod, wyalSi mniSvnelovnad gaizarda mik-
roelementebisa da mZime metalebis raodenoba da 
baqteriologiuri dabinZurebis done. 

Jinvalis wyalsacavis eqspluataciaSi Sesvlis 
Semdeg, md. aragvis wyalSi gaCnda wyalmcenareebis 
mikroorganizmebi. maTi intensiuri ganviTareba moxda 
wyalsacavis fskerze da sainfiltracio moednebSi, 
sadac daiwyo mikroorganizmebis daRupuli masis 
gaxrwna, lpoba da sapropelis dagroveba, ramac Tavis 
mxriv gamoiwvia Tevzebis daRupva. am process xels 
uwyobs agreTve, auzis farglebSi arsebuli mravali 
dasaxleba, romelTac ar gaaCniaT sakanalizacio sis-
temebi da Tbilisi-stefanwmindis saavtomobilo gzis 
gaswvriv arsebuli benzingasamarTi sadgurebis xSiri 
qseli. damabinZurebeli obieqtebi mdebareobs wyalmo-
maragebis ZiriTadi mkvebavi wyaroebis farglebSic an 
maT siaxloves. 

fskeris naleqebis simZlavris zrdasTan erTad, 
lamSi matulobs filtraciuli winaRoba da adgili 
aqvs wnevis kargvas, Sesabamisad, mcirdeba infiltra-
ciis siCqare da sainfiltracio moednebis warmadoba 
da efeqtianoba. 

amasTan, Jinvalis wyalsacavisa da sainfiltracio 
moednebis Seqmnis Sedegad warmoiqmna 14 kv.km farTo-
bis wylis Tavisufali zedapiri, saidanac wlis gan-
mavlobaSi orTqldeba TiTqmis 1 metri sisqis (826 mm) 
wylis fena, rac Seadgens sainfiltracio moednebidan 
xelovnuri gamdidrebis gziT miRebuli gruntis 
wylebis daaxloebiT 10%-s, an 33 aTas kub. metrs dRe-
RameSi. 

zafxulis TveebSi, adgili aqvs wyalmcenareebis 
intensiur zrdas, rac auaresebs wylis gemos, warmoqm-
nis Seferilobasa da suns, e.i. uaresdeba wylis xaris-
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xi (koli-indeqsis 500–1000–s aRwevs), ris gamoc, specia-
luri intensiuri qlorirebis gareSe, misi sasmelad 
gamoyeneba SeuZlebelia. am periodSi, wyali did zians 
ayenebs milgayvanilobasac, radgan ufro intensiurad 
viTardeba koroziuli procesebi. 

wyalsacavis wyali aris zedapiruli Camonadeni, 
romlis sanitaruli mdgomareoba bevrad Camouvardeba 
arteziuli wylis maCveneblebs. arteziuli wyali ar-
is sanitarulad sufTa, radgan miwisqveSa horizon-
tebSi xdeba wylis TviTgawmenda da amis gamo, misi fi-
zikuri, gemovnuri da qimiuri Semadgenloba bevrad 
ukeTesia, vidre zedapiruli wylis, romlis dabin-
Zureba advilad xdeba atmosferosTan misi uSualo 
Sexebis gamo.      

md. aragvis auzis zedapiruli da miwisqveSa wyl-
ebi, romlebic Seadgens qalaqebis Tbilisisa da mcxe-
Tis wyalmomaragebis 70%, mWidro hidravlikur kavSir-
Si imyofeba da qmniს hidrosferos erTian, dinamikur 
sistemas, romlis bunebriv reJimSi Careva iwvevs 
adeqvatur reaqcias, upirvelesad, wylis xarisxis 
mkveTri gauaresebis TvalsazrisiT, amdenad, sasmelad 
maTi gamoyeneba dauSvebelia specialuri, intensiuri 
qlorirebis gareSe. aqve unda aRiniSnos, rom qlori-
rebis Semdeg, marTalia, iRupebian mikroorganizmebi, 
magram qlori gadadis sasmel waylSi, rac ar aris 
sasurveli. arteziul wylebisaTvis qlorireba ar 
aris aucilebeli, radgan miwisqveSa horizontebSi 
mimdinareobs maTi TviTgawmenda, gafiltvra da ioniz-
irebis Semdeg SesaZlebelia am wylebis moxmareba sas-
meli miznebisaTvis. 
   md. yvirilas gruntis wylebiT maragdeba q. zesta-
foni, mdinareebis xramisa da debedas gruntis wyle-
biT - q. rusTavi, md. liaxvis - q. gori, md. texuris - q. 
foTi, mdinareebis cxeniswylis, gubiswylisa da rio-
nis - qalaqebi quTaisi, wyaltubo da samtredia md. 
gumisTis - q. soxumi da a.S. 
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sur. #8. q. foTis wyalmomaragebis nosiris 
saTave nagebobis saeqspluatacio WaburRili 

 

   wyalSemcvel horizontSi arsebul miwisqveSa wyl-
ebs ewodeba arteziuli, Tu igi moqceulia wyalgaum-
tar fenebs Soris da aqvs hidrostatikuri dawneva, 
romelsac SeuZlia wyali amoiyvanos wyalgaumtari sa-
xuravis doneze maRla. arteziuli wylebi, rogorc we-
si, dakavSirebulia fenebriv danaleq wyebebTan. garkv-
eul pirobebSi geologiur-struqturuli, geomorfo-
logiuri da hidrogeologiuri Taviseburebebis mixed-
viT. gamovlindeba Sadrevnebis an aRmavali wyaroebis 
saxiT. 
   miwisqveSa arteziuli horizontebi gavrcelebulia 
afxazeTis SavizRvispireTSi, kolxeTis, tirifon-mux-
ranis, marneuli-gardabnis, alaznis dablobebze da 
iori-alaznis SuamdinareTSi. 
   geologiuri pirobebidan gamomdinare SesaZlebe-
lia, rom infiltraciul wylebs Seerios vulkanur 
kerebTan dakavSirebuli, siRrmidan amomavali napral-
uri, maRalmineralizebuli, sxvadasxva temperaturis, 
qimiuri elementebiT, metalebiT da gazebiT gamdidre-
buli wylebi. aseT SemTxvevaSi, saqme gvaqvs minera-
luri da Termuli wylebis sabadoebTan. 
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sur. #9. q. wyaltubos wyalmomaragebis 
miwawiTelis saTave nagebobis saeqspluatacio 

WaburRili 
 
   saqarTvelos mineraluri wylebi cnobilia uxsova-
ri droidan, maT Soris gansakuTrebiT gamoirCeva da 
warmatebiT sargeblobs borjomis, wyaltubos, Tbil-
isis, nabeRlavis, lugelas, squris, lebardes, uweras, 
sairmes, zvares, nunisis, caiSis, Sovis, vaJas wyaros, 
varZia-naqalaqevis, yazbegis, javis, maxinjauris, sulo-
ris, avadharas, bolnisis, laSi Walas da sxva sabadoe-
bi. Mineraluri wylebis gamoyeneba ZiriTadad xdeba 
sasmeli da balneologiuri miznebisaTvis. miwisqveSa 
maRalmineralizebuli napraluri wylebi, romlebic 
sxvadasxva mizeziT naklebad ereva infiltraciul 
wylebs, gvevlineba marilebis didi SemcvelobiT. amis 
magaliTia, lugelas da squris mineraluri wyaroebi.  
   borjomis mineraluri wylis formireba xdeba 700-
2000 metris siRrmeze, bunebriv laboratoriaSi, sadac 
siRrmuli wylebi bunebrivad ereva infiltraciul 
wylebs. Sedegad miiReba naxSirmJava tute Sedgeni-
lobis mineraluri wyali. 
   Tboenergetikuli ewodeba wylebs, romelTa temper-
atura 350C-ze metia, zogjer maT ricxvs miakuTvneben 
20-350C wylebsac. Termuli wylebi energetikis aratra-
diciuli, ganaxlebadi da ekologiurad sufTa saxeo-
baa. maT gamoiyeneben eleqtroenergiis misaRebad (100-
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1800C), binebisa da samrewvelo obieqtebis gasaTbobad 
cxeli wyliT momaragebaSi (70-1000C), agreTve sasaT-
bure, mecxoveleobisa da sxva meurneobebSi, aseve, 
sawarmoo teqnologiur procesebSi (700C-de). arsebobs 
sqemebi geologiur struqturebSi zedapiruli wyle-
bis Catumbvisa da Semdgom Termuli wylebis miRebis, 
cxeli wylebiT civi wylebis gaTbobis da a.S. 
 

 
 

sur. #10. mineraluri wyaro `vokluza” Trusos 
xeobaSi (yazbegis municipaliteti) 

 

   hidroTermuli resursebi formirdeba ori gziT: 
regionuli siTburi velis pirobebSi (arteziuli au-
zebis fenis wylebi) da 2) anomalur geoTermul piro-
bebSi (naoWa olqebis napraluri da napralur-ZarRvu-
li wylebi). maTgan siTburi potencialiT gamoirCeva 
meore jgufis regionebi. maT miekuTvnebaT kamCatka, 
kurilis kunZulebi, aseve, kavkasia, tian-Sani, pamiri, 
yirimi da sxv. 
   saqarTvelos teritoriaze cnobilia 44 Termuli 
wylis sabado bunebrivi wyaroebisa da WaburRilebis 
saxiT, romelTa jamuri debiti 1300 l/wm Seadgens. es 
resursi temperaturis mixedviT Semdegnairad nawilde-
ba: 1) 20-500C - 848 l/wm, 2) 50-1000C - 324 l/wm, 3) 1000C -
ze meti - 128 l/wm. am wylebis naxevari mtknaria (mine-
ralizacia <1 g/l).  
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sur. #11. mineraluri wylisa da gazis Sadrevani 
Tergis xeobaSi (yazbegis municipaliteti) 
    

   Termuli wylebis saeqspluatacio maragebi Sead-
gens 126 aTas kub. metrs dRe-RameSi, rac prognozuli  
maragebis mxolod 20%-ia. Termuli wylebis  progno-
zuli resursebis SesaZlo Termoenergetikuli  poten-
ciali 500 aTasi tona pirobiTi saTbobis, an 500 mln 
kuburi metri sawvavi airis eqvivalenturia weliwadSi.   

Termuli wyaroebidan aRsaniSnavia:  
1. q. Tbilisis gogirdwyalbadis Semcveli wyaroe-

bi, romlebmac saTave daudes q. Tbilisis daarsebas: 
Termuli wylebis temperatura meryeobs 38-dan 700C-
mde, mineralizacia - 0,19-0,26 g/l, Sedgeniloba – sul-
fatur-qloridul-karbonatuli. 

2. kurort wyaltubos 4 samkurnalo wyaro, romel-
Ta temperatura meryeobs 31-350C Soris, mineralizacia 
- 0,8 g/l, sulfatur-hidrokarbonatuli kalcium-magni-
um-natriumiani Sedgenilobis.  

3. adigenis raionis sof. abasTumnis 480C temperatu-
ris samkurnalo wyaro, debiti - 1040 m3/dRe-RameSi, mi-
neralizacia – 0,6 g/l, qloridul-sulfaturi natri-
um-kalciumiani Sedgenilobis. 

4. axmetis raionis sof. TorRvas-abanos 350C tempe-
raturis wyaro, debiti - 800 m3/dRe-RameSi, mineraliza-
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cia - 0,53 g/l, hidrokarbonatul-qloriduli natriu-
mian-kalciumiani Sedgenilobis. 

saqarTveloSi, Termuli wylebis miRebis Tvalsaz-
risiT perspeqtiul ubnebze, didi moculobis burRvi-
Ti samuSaoebi iqna Catarebuli. Sedegebic mniSvnelo-
vania, daZiebul iqna Termuli wylis sabadoebi, ro-
melTagan gamorCeulia: Tbilisis, zugdidis, oCamCiri-
sa da xobis sabadoebi. 

Tbilisis sabadoze aRsaniSnavia lisis ubani, sa-
dac WaburRilebi mdebareobs lisis tbis midamoebsa 
da veZisSi. 2-dan 10 l/wm debitis, 60-700C da 0,34 g/l 
mineralizaciis Termuli wylebi miRebulia Sua da 
zeda eocenis asakis naleqebidan, romelic ganlagebu-
lia 1800-2000 metris intervalSi. 
   gTavazobT Termuli wylebis WaburRilebis monace-
mebs, romlebic dajgufebulia Termuli wylebis 
temperaturis mixedviT:  

1. yvelaze maRali temperaturis (>1000C) Termuli 
wylebi miRebulia oCamCirisa da xobis municipalite-
tebSi, sadac gayvanilia 17 WaburRili, maT Soris: 16 - 
oCamCiris (kindRi, cagera, moqvi, oxurei, aradu, kvito-
uli, CeClia) municipalitetSi da 1 – xobis municipa-
litetis sof. zanaSi.  

2. maRaltemperaturuli (80-1000C) Termuli wylebi 
miRebulia oCamCiris, xobis, zugdidis, senakisa da qa-
relis municipalitetebSi, sadac gaburRul iqna 23 Wa-
burRili, maT Soris: 12 - zugdidis (zugdidi, caiSi, 
WiTawyari), 5 - oCamCiris (kindRi, dranda, arakiCi) 3 – 
xobis (xobi, xorga, zeni), 2 - senakisa (noqalaqevi) da 
1 - qarelis (agara) municipalitetebSi. 

3. 60-800C temperaturiani Termuli wylebi miRebul 
iqna 23 WaburRilSi, maT Soris: 5 - TbilisSi (vaSli-
jvari, ipodromTan, saburTaloze, lisis tbasTan), 5 - 
xobis (qvaloni, bia, jafSakari, Torsa, oqros sawmisi) 
3 - zugdidis (caiSi), 3 - vanis (vani, salxino, WyviSi), 2 
- senakis (isula, TeklaTi), TiTo - galis (reCxi), oCam-
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Ciris (axaldaba), xaSuris (imerlianTkari), aspinZis 
(Tmogvi) da samtrediis municipalitetebSi. 

4. 50-600C temperaturiani Termuli wylebi miRebul 
iqna 10 WaburRilSi, maT Soris: 2 - q. TbilisSi (lisis 
tbasTan), 3 - aspinZis (varZia, naqalaqevi), 2 - senakis 
(menji, saxarbedio), 2 - vanis (mTisZiri, cixesulori) 
da 1 - qarelis  (axalsofeli) municipalitetebSi. 

5. 40-500C temperaturiani Termuli wylebi miReb-
ul iqna 17 WaburRilSi, maT Soris: 3 - borjomis (va-
Slovani, axaldaba), 2 - qarelis (zemo xvedureTi, 
Rvlevi), 2 - xaSuris (miwobi, wromi), 2 - aspinZis (as-
pinZa, varZia), 2 - q. gagraSi, 2 q. TbilisSi (centra-
luri ubani), TiTo - sagarejos (ujarma), Terjolis 
(qveda simoneTi), vanis (amaRleba) da soxumis (md. 
besleTi) municipalitetebSi,  

6. 30-400C temperaturiani Termuli wylebi miRebul 
iqna 40 WaburRilSi, maT Soris: 26 - borjomis (borjo-
mi, likani, yvibisi, cixisjvari, axaldaba, sadgeri, 
mdinareebis yvibisiswylisa da gujareTiswylis xeobe-
bSi), 3 - q. TbilisSi (centraluri ubani) 2 - aspinZis 
(naqalaqevi), 2 - lagodexis (hereTiskari), 2 - tyvarCe-
lis (md. RaliZgis xeoba), TiTo - soxumis (md. 
besleTis xeoba), xaSuris (miwobi), galis (saberio), 
siRnaRis (wnori) municipalitetebSi, da 1 - q. gagraSi.  
   saqarTvelo warmoadgens miwisqveSa wylebis buneb-
rivi resursebiT erT-erT umdidres qveyanas ara 
marto kavkasiaSi, aramed msoflioSi. saqarTvelos 
miwisqveSa wylebis bunebrivi resursi Seadgens 620 
m3/wm, anu 53,5 mln m3/dRe-RameSi, xolo saprognozo 
saeqspluatacio resursi - 300 m3/wm, anu 26 mln m3/dRe-
RameSi.  
   saqarTvelosTan SedarebiT azerbaijanis analogiu-
ri maCveneblebi 5-jer, xolo somxeTis 12-jer nakle-
bia. Ggarda resursebis siuxvisa, saqarTvelos sasmeli 
wylebi gamoirCeva unikalurobiT, romelic mdgomare-
obs misi Sedgenilobis xarisxobriv maCveneblebSi da 
ekologiur sisufTaveSi, rac ase mniSvnelivania msof-
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lioSi mimdinare teqnogenuri dabinZurebisa da `glo-
baluri daTbobis” fonze.  
   miwisqveSa wylebis ukve gamovlenili saeqspluata-
cio resursi SesaZlebelia praqtikulad warmatebiT 
iqnas gamoyenebuli saqarTvelos mTel teritoriaze, 
samwuxarod aTvisebulia misi mxolod 10-15%. 
   sasmeli wylis sabadoebi daZiebulia, xolo saeqsp-
luatacio maragebi damtkicebuli. daixarja saxel-
mwifo saxsrebi, gaiburRa didi diametris saeqsplua-
tacio WaburRilebi, saidanac aTeuli wlebis ganmavl-
obaSi usargeblod iRvreba sufTa, maRali sasmeli 
Tvisebebis, saukeTeso arteziuli wyali. garda resur-
sebis araracionaluri xarjvisa, wyali aWaobebs da 
ekologiurad abinZurebs garemos - izrdeba sarevela 
mcenareebi da buCqebi, ris gamoc, WaburRilebTan 
misvla SeuZlebelia. aseTi mdgomareobaa lanCxuTis 
municipalitetSi, q. lanCxuTTan da sof. jurkveTTan, 
md. rionis marcxena sanapiros WalebSi; mcxeTis muni-
cipalitetSi, md. qsnis marcxena napirze da sof. Zvel 
qandasTan da a.S.  
       

 
 

sur. #12. sasmeli wylis arteziuli WaburRili sof. 
Zvel qandasTan (mcxeTis municipaliteti) 
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   am sakiTxze, mivawode informacia saqarTvelos par-
lamentis garemos dacvisa da bunebrivi resursebis 
komitets, Sexvedraze ararasamTavrobo organizacieb-
Tan, romelic Sedga 2013 wlis 30 aprils da romelsac 
xelmZRvanelobda komitetis Tavjdomare batoni gia 
cagareiSvili. komitets mivawode winadadebebi wylis 
resursebis racionaluri gamoyenebis Sesaxeb, romle-
bic unda asaxuli yofiliyo kanonSi wylis Sesaxeb. 
komitetis gadawyvetilebiT, daigegma Sexvedrebi 2013 
da Semdgom wlebSi, romlebic jer-jerobiT ar gan-
xorcielebula. 
   erT-erTi pirveli biznes-gegma sasmeli da mineral-
uri wylis Camosxmis mizniT Sedgenil iqna saaqcio sa-
zogadoeba `saqarTvelos bunebrivi wylebis” mier 1994 
wels (prezidenti – bondo zarnaZe, direqtori – irak-
li miqaZe), romelic waredgina saqarTvelos parlamen-
tTan arsebul `sasmeli wylis komisias”. biznes-gegma 
iTvaliswinebda qandis sasmeli wylisa da maqarTas mi-
neraluri wylis Camosxmas da realizacias. am mizniT 
saaqcio sazogadoebam Seiswavla qandis sasmeli wylis 
sabado da daamtkica misi saeqspluatacio maragebi 
(1754 m3/dRe-RameSi, A+B kategoriebiT).     
    

 
    

sur. #13. sasmeli wylis arteziuli WaburRili md. 
qsnis xeobaSi (mcxeTis municipaliteti) 
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   orive sabadoze mopovebul iqna licenziebi sasme-
li da mineraluri wylis Camosxmis mizniT. proeqti 
gagzavnil iqna sxvadasxva qveynebis sainvesticio cent-
rebSi (ruseTSi, inglisSi, italiaSi, safrangeTSi, iap-
oniaSi). Mmiuxedavad didi Zalisxmevisa, saaqcio sazo-
gadoebam ver moipova investiciebi proeqtis gansaxor-
cieleblad. warumateblobis mizezia qveyanaSi ar-
sebuli politikuri da ekonomikuri arastabiluroba. 
   Semdgom wlebSi, ramdenime firmam moaxerxa finan-
sebis mobilizeba da daiwyo sasmeli da mineraluri 
wylebis Camosxma. maT Soris aRsaniSnavia `Tbs bankis” 
mier daarsebuli `IDS borjomi-saqarTvelo", romelsac 
mopovebuli aqvs mineraluri wylis `borjomis” Camos-
xmis licenzia.   
   misi brendebia: mineraluri wyali `borjomi”, `li-
kani”, `mitarbi”, sasmeli wyali - `borjomis wyaroebi” 
da `bakuriani”, romelTa Camosxma xdeba #1 da #2 qar-
xnebSi. saqarTvelos sasargeblo wiaRiseulis marage-
bis komitetma daamtkica 2006-2031 wlebSi `borjomis” 
mineraluri wylis mopovebis moculoba 561 aTasi 
litri dRe-RameSi, rac niSnavs, rom yoveldRiurad 
iwarmoeba 1 milioni boTli. amJamad, `borjomis” saba-
doze TviTdinebiT funqcionirebs 9 saeqspluatacio 
WaburRili. 
 

 
 

sur. #14. borjomis me-2 qarxana 
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   garda `borjomisa”, saqarTveloSi xdeba kidev ram-
denime mineraluri wylis Camosxma. maT Soris aRsaniS-
navia mineraluri wyali `nabeRlavi”, romelsac Sveic-
arel investorebTan erTad, 1998 wlidan awarmoebs ss 
`wyali margebeli”. saaqcio sazogadoeba daarsda arse-
buli qarxnis bazaze, misi modernizaciis Semdeg. 2007 
wels ss `wyali margebelma” moipova mineraluri wyl-
is `nabeRlavisa” da sasmeli wylis `baxmaros” Camos-
xmis licenzebi 25 wlis vadiT. kompaniidan miRebuli 
informaciis Tanaxmad, mineraluri wyali `nabeRla-
visa” da sasmeli wyali `baxmaros” eqsportireba xdeba 
20-ze met qveyanaSi. 
   samkurnalo da sufris mineraluri wyali `sairmes” 
sabado, mdebareobs baRdaTis municipalitetis terit-
oriaze, md. xaniswylis marcxena Senakadis, md. wab-
lariswylis xeobaSi. mineraluri wyali `sairmes” sa-
badoze funqcionirebs 9 sxvadasxva Sedgenilobisa da 
Tvisebebis wayro, romlebic gamoiyeneba organizmSi 
nivTierebaTa cvlis balansis regulirebisaTvis, xels 
uwyobs anTebiTi procesis SeCerebasa da RviZlis, Sa-
rdsadeni gzebis, Tirkmelebisa da kuW-nawlavis dar-
Rveuli funqciebis aRdgenas. kompania `sairme mineral 
voters” mopovebuli aqvs mineraluri wyali `sairmes” 
25- wliani licenzia. garda amisa, kompania flobs 
mtknari sasmeli wylis `sairmis nakadulebis” licen-
zias 20 wlis vadiT. 
    kompania `Carglis wyaroebi” awarmoebs mineraluri 
wylis Camosxmas, romelic gasul saukuneSi cnobili 
iyo `vaJas wyaros” brendiT. amJamad, mineraluri wyl-
is Camosxma xdeba #1 WaburRilidan, romlis minerali-
zacia 1,2-2,0 g/l da #2 WaburRilidan, romlis minera-
lizacia 5,0-7,0 g/l. kompaniidan miRebuli informaciis 
Tanaxmad, wliuri Camosxmis moculobaa 18 milioni 
boTli.   
   `raWis wyaroebis” Camosxma xdeba ambrolauris 
municipalitetis sof. xotevSi, sadac istoriuli sam-
kurnalo wyaros `nasxvetas” bazaze, Sps `progresi -
2000” mier aSenenebul iqna Camosasxmeli qarxana. qarx-
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nis mier, garda `raWis wyaroebisa”, iwarmoeba Semdegi 
brendebi: `fitnesi” da sabavSvo - `dudu”. 
 

 
   

sur. #15. kurorti sairme 
   
   kompaniidan miRebuli informaciis Tanaxmad, prod-
uqciis momxmareblebi arian: saqarTvelos banki, pri-
vatbanki, banki `respublika”, `qarTu banki”, iaponiis, 
ungreTisa da sxva qveynebis saelCoebi saqarTveloSi, 
saerTaSoriso da kerZo kompaniebi. `raWis wyaroebs” 
mopovebuli aqvs 2004 wels - vercxlis, xolo 2005 
wels - oqros medlebi sasmeli wylebis saerTaSoriso 
gamofenebze. xotevis Camomsxmel qarxanaSi dasaqmebu-
lia 33 adgilobrivi mkvidri, xolo ambrolauris 
municipallitetis biujeti yovelTviurad Rebulobs 
11 aTas lars.  
   kompania `sufTa wyali” sasmel wyals `binuli”, 
moipovebs sof. nataxtris midamoebSi arsebul, 100 met-
ri siRrmis WaburRilidan. Sps `sufTa wyali” daarsda 
2006 wels ss `wyali margebelis” TanadgomiT. sasmeli 
wylis `binulis” Camosxma xorcieldeba 11 da 19 lit-
ri tevadobis WurWelSi, romelic damontaJebulia spe-
cialur Tanamedrove dizainis safirmo danadgar pre-
mium klasis dispenserSi. dispenseri damzadebulia 
uJangavi liTonis milebiT da uzrunvelyofs wylis 
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saWiro temperaturis miRwevas: gacivebas, gagrilebasa 
da saWiro temperaturis SenarCunebas. am danadgarebiT 
maragdeba mravali dawesebulebisa da firmis ofisebi.  
   kompania `aqva geos” sasmeli wylis qarxana mdebare-
obs mcxeTis municipalitetis sof. muxranSi, sadac Ca-
moisxmeba sasmeli wyali `sno”.  
   mcxeTis municipalitetis sof. nataxtarSi, 200 met-
ri siRrmis WaburRilidan miRebuli sasmeli wylis 
Camosxmas axorcielebs kompania `gudauri”.  
   sagarejos municipalitetis sof. wyarosTavSi, 200 
metri siRrmis WaburRilidan miRebuli sasmeli wylis 
Camosxmas axorcielebs kompania `civi wyali”.  
   mineraluri wylebis samrewvelo maragebi 43,5 aTasi 
kub. metrs Seadgens. maTgan 57% (25 aTasi kub. metri) 
modis samkurnalo wylebze (wyaltubo, menji da a.S.), 
16% (7 aTasi kub. metri) - ormagi moxmarebisaa – samku-
rnalo da samrewvelo Camosxma (borjomi, nabeRlavi 
da a.S.), 14% (6 aTasi kub. metri) - gamoiyeneba mxolod 
samrewvelo CamosxmisaTvis (sairme, mitarbi).  
   zemoTCamoTvlili mineraluri wylebi Semadgenlo-
bis mixedviT, ZiriTadad, naxSirmJava wylebia (minera-
lizacia - 1,5-11,0 g/l).    
   samrewvelo CamosxmisaTvis gamosayenebeli minera-
luri wylebidan aRsaniSnavia dabalmineralizebuli 
(1,0-2,5 g/l) e.w. `sufris wylebi”, romelzec msoflio 
bazarze didi moTxovnaa, am wylebis samrewvelo mara-
gebi aRemateba 2 aTas kub. metrs dRe-RameSi (yazbegi, 
uwera, mestia). 
   amgvarad, aTvisebul iqna sasmeli wylis sabadoebis 
mcire raodenoba, romelic warmoadgens qveynis sasme-
li wylebis resursebis umniSvnelo nawils. zemoT Ca-
moTvlili firmebis mier warmoebuli produqciis 
absoluturi umravlesobis realizacia, mcire gamonak-
lisis garda, xdeba adgilobriv bazarze.  
   saqarTveloSi wylis biznesi Znelad viTardeba, xo-
lo firmebis mier gaweuli xarjebis anazRaureba 
xdeba nawilobriv, ris gamoc, Camosasxmeli qarxnebis 
sawarmoo simZlavreebi ar aris srulad datvirTuli, 
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sawarmoebi muSaobs wyvetili reJimiT. amis mizezia ad-
gilobrivi bazris mxridan mcire moTxovnileba, rad-
gan mosaxleobis umetesobas aqvs mcire Semosavlebi 
da tradiciulad, moixmars onkanis wyals, xolo saer-
TaSoriso bazarze gasvla da bazris garkveuli seg-
mentis mopoveba dakavSirebulia udides siZneleebTan.  
   rogorc cnobilia, msoflios mravali qveyana ga-
nicdis mtknari wylis deficits, magram wylis saerTa-
Soriso bazars akontrolebs garkveuli qveynebis (sa-
frangeTi, italia, espaneTi, norvegia, fineTi da sxv.) 
bizneswreebi, romlebic ar Tmoben poziciebs. Seqmnil 
viTarebaSi, migvaCnia ara calkeuli firmebis mier sae-
rTaSoriso bazarze gzis gakafva, aramed, sainves-
ticio jgufebTan dakavSireba, qveynis mTeli sasmeli 
wylis resursebis materialuri kuTxiT Sefaseba da 
maT saSualebiT saerTaSoriso bazarze gasvla.  
   sainvesticio jgufis movaleobaSi Sedis warmoebu-
li produqciis gatana da saerTaSoriso bazarze rea-
lizacia. amgvari proeqti momgebiania, rogorc sainves-
ticio jgufisaTvis, aseve saqarTvelos ekonomiki-
saTvis, radgan qveynis sxvadasxva regionSi, wylis 
Camosasxmeli sawarmoebis amoqmedeba xels Seuwyobs, 
rogorc sabiujeto Semosavlebis gazrdas, aseve adgi-
lobrivi muSaxelis dasaqmebas.   
   sasmeli wylis proeqtebis ganxilva mravali welia 
mimdinareobs qveynis samTavrobo institutebSi. maT 
Soris: parlamentis garemosa da bunebrivi resursebis 
dacvis komitetSi, garemosa da bunebrivi resursebis 
saministroSi, ekonomikisa da mdgradi ganviTarebis sa-
ministroSi, regionuli ganviTarebisa da infrastruq-
turis saministroSi.  
   Cvens mier Catarebulia mosamzadebeli samuSaoebi, 
saxeldobr, saqarTvelos sxvadasxva kuTxeSi 10 pers-
peqtiuli sasmeli wylis sabados qimiuri, fizikuri 
da baqteriologiuri kvleva, romlebzec ukve arse-
bobs damtkicebuli saeqspluatacio maragebi. am sabad-
oebze dResvea SesaZlebeli mtknari, sasmeli wylis 
Camosasxmeli qarxnebis mSenebloba.              
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6.3. zedapiruli wylebi 
 

6.3.1. wyalsacavebisa da mdinareebis garemoze 
zemoqmedeba 

 

   saqarTvelo mdidaria mdinareebiTa da tbebiT, ase-
ve, xelovnuri wyalsacavebiT. saqarTvelos teritori-
aze 44 wyalsacavia, romelTa saerTo farTobia 163 km2, 
xolo moculoba 3,3 mlrd kub. metri. wyalsacavebi 
ZiriTadad gamoyenebulia hidroeleqtrosadgurebis 
asamuSaveblad, sairigaciod, wyalmomaragebisaTvis da 
Tevzis meurneobis obieqtebad. saqarTvelos wyalsaca-
vebi warmodgenilia kaskadebis (gali-jvaris, Saori-
tyibulis, samgoris) an wyalsatevebis (walkis, Jinva-
lis) saxiT.  

dasavleT saqarTvelos kaSxliani wyalsacavebi 
mxolod energetikaSi, hidroeleqtrosadgurebis wyl-
is resursebis daregulirebisTvisaa Seqmnili. maT So-
ris udidesi, jvris wyalsacavi, specialurad engurhe-
sisTvis Seiqmna. misi siRrmea 226 m, xolo zedapiris 
farTobi - 13,5 kv.km, wylis moculoba - 1100 mln kub. 
metri. 

farTobiT saqarTveloSi udidesia walkis wyalsa-
cavi (33,7 kv.km), rome-lic Seiqmna mdinare xramis xeo-
baSi, zRvis donidan 1506 m simaRleze. wyalsacavi emsa-
xureba 2 hess: xramhes I da xramhes II, aseve, ganviTare-
bulia Tevzis rewva. walkis wyalsacavis Sevsebis Sem-
deg, daitbora. me–XI–e saukunis eklesia da ramdenime 
saxli. 

walkis wyalsacavi zamTris periodSi iyineba, ris 
gamoc, wylis done sakmaod iklebs, am periodSi ekle-
sia isev naxulobs dRis sinaTles. amJamad, am bazili-
kuri taZris mxolod 3 kedelia SemorCenili da isic, 
sakmaod savalalo mdgomareobaSia. zamTris periodSi, 
rodesac wyalsacavi mTlianad gayinulia, taZramde 
misvla ufro xelsayrelia. svanebma, romlebic aq Camo-
asaxles, am periods daukavSires TavianTi saxalxo 
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dResaswauli - lamproba. didi marxvis dawyebamde, maT 
am teritoriaze lamprebi miaqvT da dResaswauloben.  

taZari agebulia reliefuri qvebisagan, maTze gam-
osaxuli jvari da warwerebi jer kidev ikiTxeba. 
taZari rodesac wyalSia, ufro daculia, magram wyli-
dan ganTavisuflebis periodSi, mas safrTxes uqmnis am 
adgilisaTvis damaxasiaTebeli Zlieri qari. qaris ze-
moqmedebiT, taZris kedlebi swrafad ifiteba da iS-
leba. taZris axlos aris Zveli berZnuli saflavebi, 
romlebic mTlianad datborilia. 

mniSvnelovania agreTve raWis qedis CrdiloeT 
kalTaze mdebare Saoris kaSxali da wyalsacavi, rom-
lis wylis moculobaa 90,6 mln kub. metri. wyalsaca-
vis Seqmnamde qvabulis fskeri warmoadgenda alpuri 
mcenareulobiT dafarul daWaobebul vakes. wayl-
sacavs aqvs samkuTxedis forma, romlis wveroebSic 
aris ori viwro yure: perevisas da xvrelieTis. Saor-
is wyalsacaviT daitbora unikaluri sasmeli wylebi 
da tbebi – „ZroxisTvala“ da „xarisTvala“, Saoris 
wyalsacavi ZiriTadad sazrdoobs miwisqveSa wylebiT, 
romlebic gamodis, rogorc wyalsacavis fskerze, ise 
periferiaze.  

Saoris wyalsacavi avseba iwyeba martis dasawyisi-
dan da grZeldeba ivnisis bolomde, am periodSi 
donis saSualo dReRamuri namati Seadgens 4 sm. didi 
wyalmovardnebis dros wylis done dReRamis ganmavl-
obaSi 80 sm–de matulobs. gazafxul-zafxulis avsebis 
fazaSi wyalsacavis donis udi¬desi niSnuli 11,5 m 
aRwevs. 

Saor-tyibulis wliuri maregulirebeli hidroel-
eqtrosadgurebis kaskadi mdebareobs tyibulis munici-
palitetSi, q. tyibulis teritoriaze, romelsac wyl-
iT amaragebs md. Saori da Saoris wyalsacavi. Zaluri 
kvanZi ganTavsebulia qalaq tyibulSi. sadguri eqspl-
uataciaSi gadaeca 1955 wels. misi dadgmuli simZlav-
rea 38400 kvt, xolo saproeqto saSualo wliuri gamo-
muSaveba 114 milioni kilovatsaaTi. 
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sionis wyalsacavi mdebareobs mdinare ioris Sua 
welSi, romelsac ukavia sionis qvabulis fskeri. wyl-
is saerTo moculobaa 325,4 mln. kub. metri, wyalsaca-
vi gankuTvnilia mdinare ioris Camonadenis mravalwl-
iuri regulirebisaTvis da sarwyavad. sionis hidrok-
vanZi mcire hesebis kaskadis moqmedebasac ganapirobebs.  

sionis wyalsacavSic daitbora taZari, romelic 
feodaluri periodis qarTuli xuroTmoZRvrebis erT-
erT adreul Zegls warmoadgens. sionis wyalsacavSi 
CaZiruli taZris identuri maketi eTnografiul muze-
umSi inaxeba. am eklesiis ramdenime mcire masStabis 
nangrevi jer kidev SemorCenilia, Tumca, maTi danaxva 
SeuZlebelia wyaldidobis periodSi. 

Tbilisis wyalsacavi Seiqmna md. mtkvris namdina-
revze, sadac adre 3 mlaSe tba iyo, gamoiyeneba: Tbil-
isis wyalmomaragebisaTvis, sarwyavad, Tevzis sarewad 
da sawylosno sportisaTvis. wyalsacavi sazrdoobs 
mdinareebis iorisa da aragvis wylebiT. wylis mocu-
loba - 308 mln kub. metri, maqsimaluri siRrme - 45 m. 

Jinvalis hidrokompleqsi mdebareobs md. aragvze, 
sof. ananursa da daba Jinvals Soris. miwis kaSxlis 
simaRlea 102 metri, igi qmnis 500 mln kub. metri 
moculobis wyalsacavs, romelsac kompleqsuri funqc-
ia akisria: hidroeleqtrosadgurisaTvis - zafxulis 
maregulirebelisa da qalaqebis Tbilisisa da mcxeTis 
wyalmomaragebis. Tbilisis sasmel-sameurneo wyliT 
momarageba, xorcieldeba gvirabis saSualebiT. garda 
amisa, 12 kub. metri wyali miewodeba samgoris raions 
sasoflo-sameurneo savargulebis morwyvis mizniT.  

1971 wels sof Jinvalis teritoriaze daiwyo Jinva-
lis hidrokompleqsis mSenebloba da sofeli moeqca 
datborvis zonaSi. amis gamo, sof. Jinvalis mosaxleo-
ba gadaasaxles teritoriaze, romelic mdebareobs 
soflebis – aranisisa da biCnigaurTkars Soris, mcire 
nawili – sofel CinTis maxloblad.   

amgvari, grandiozuli proeqtis ganxorcielebis 
aucilebeli pirobaa, mSeneblobis dawyebamde terito-
riis sruli arqeologiuri gamokvlevebis Catareba, 
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radgan wyalsacavis Sevsebis Sendeg mecnieruli kvle-
vebis Catarebis saSualeba aRar arsebobs. Jinvalis 
waylsacavis SemTxvevaSi es moTxovna dairRva, radgan 
arqeologiuri gamokvlevebi da samSeneblo samuSaoebi 
daiwyo erTdroulad, 1971 wels. 

Jinvalis hidrokompleqsis mSeneblobasTan dakavSi-
rebiT Camoyalibda ivane javaxiSvilis saxelobis is-
toriis, arqeologiisa da eTnografiis institutis 
Jinvalis kompleqsis arqeologiuri eqspedicia. sof. 
Jinvalis teritoriaze, sruli gaTxrebis Catareba ver 
moxerxda, ris gamoc, mravali saukunis arqeologiuri 
ganZis didi nawili wyalma dafara.  

im adgilas, sadac dRes Jinvalis wyalsacavia, Sua 
saukuneebis mdidari, qarTuli qalaqi Jinvali mdebare-
obda Tavisi cixe-koSkebiT, gzebiT da sasaxleebiT. 
gaTxrebis dawyebisTanave gamoCnda Zveli nasaxlarebi. 
msoflio savaWro gzajvaredinze mdebare mdidari sa-
vaWro da xelosnebis qalaqi werilobiT wyaroebSi pi-
rvelad gamoCnda im dros, roca daviT aRmaSenebelma 
yivCaRebi Camoasaxla. Semdeg Tamarma, Jinvali, droeb-
iT sargeblobaSi mis erTgul Wiaber mandaturTuxuc-
ess uboZa. gaTxrebis dros, eklesiis qveS Wiaberis ga-
Zarcvuli samarxi aRmoCnda, Tumca akldamaSi bevri 
saintereso ram iyo SemorCenili. Wiaberis saflavze 
mimobneuli iyo Tamarisdroindeli 17 moneta, am aRmo-
Cenamde mxolod ori moneta iyo cnobili.  

arqeologiuri kvlevebis miuxedavad, mravali ist-
oriuli Zegli gauTxreli darCa, wyalma dafara aua-
reba brinjaosa da liTonis iaraRi da samkauli. Jin-
valis koSkis naxevari mxare ukve Camongreuli iyo, 
roca arqeologebma aRmoaCines sasmeli wylis auzi da 
Ramis saTevi oTaxebi. Jinvalis kaSxalTan CaiZira mdi-
naris orive sanapiroze mdebare qalaqis WiSkari da 
meTormete saukunis "jvaripatiosnis" saxelobis taZa-
ri, romelic weliwadSi 6 Tve wyalSia moqceuli.   

Jinvalis wyalsacavi 1984 wlamde ar iyo Sevsebu-
li, garda bazilikuri tipis taZrisa, wyalsacavSi bev-
ri nangrevi moCans. 80-ian wlebamde, sanam es terito-
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ria daitboreboda, "jvaripatiosnis" eklesia didi mni-
Svnelobis wminda salocavsa da istoriul Zegls war-
moadgenda. taZris wylisgan ganTavisuflebis period-
Si mimdinareobs misi kedlebis daSla, taZris qvebis 
gamofitvis procesi imdenad swrafad xdeba, rom ua-
xloes periodSi SeiZleba srulad CamoiSalos TaRi, 
romelic bazilikur taZars jer kidev Tavze adgas.  

aRsaniSnavia, rom "jvaripatiosnis" eklesiis ident-
uri taZari aaSenes am teritoriis siaxloves, romel-
ic amJamad moqmedia. 

sabWoTa xelisuflebis periodSi gadawyvetilebebs 
iRebda sakavSiro mTavroba, romelsac adgilobrivi 
xelisufleba srulad emorCileboda, Tumca unda aRi-
niSnos, rom saqarTveloSic mravlad arian e.w. „teqno-
kratebi“, romlebic pirvel rigSi gamodian uwyebrivi 
interesebidan da meorexarisxovnad miiCneven ekologi-
ur da socialur–kulturul faseulobebs.  

es sakiTxi dResac mwvaved dgas md. enguris xeo-
baSi, sadac ganzraxulia hesebis kaskadis mSenebloba. 
analogiur mdgomareobaSi aRmoCnda mestiis munici-
palitetis mosaxleobis nawili xudonhesis proeqtis 
gamo, romelic blokirebul iqna sazogadoebisa da 
arasamTavrobo organizaciebis mier, rogorc mSeneb-
loba, romelic Seicavs ekologiuri katastrofis 
maRal risks da moiTxovs ramdenime soflis (xaiSis, 
gaRma xaiSis, tobaris, dakaris, luxis, lajaris, qveda 
wvirmindisa da dalalxoralis) gadasaxlebas. garda 
amisa, daitboreba wminda giorgisa da andria pirvel-
wodebulis eklesiebi da soflebis xaiSisa da 
tobaris sasaflaoebi.  

Tbilisis wyalsacavi Seiqmna 1953 wels, romelic 
Tavdapirvelad maragdeboda mxolod md. ioris wyle-
biT, Jinvalis wyalsacavis Seqmnis Semdeg igi aseve 
maragdeba md. aragvidan. Tbilisis wyalsacavs akisria 
q. Tbilisis wyalmomaragebis sarezervo funqcia. 

wyalsacavebis dadebiTi mxareebia, mdinareebis 
wylis nakadis daregulireba da misi hidroeleqtrosa-
dgurebisaTvis maqsimaluri gamoyeneba, aseve, qalaqebi-
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sa da dasaxlebuli punqtebis wyalmomarageba, irigac-
iis mizniT gamoyeneba, Tevzis rewvisaTvis da sawylos-
no sportis ganviTarebis mizniT.   

magram wyalsacavebs uaryofiTi mxareebic mravlad 
gaaCnia: cvlis saukuneebiT Camoyalibebul garemo pir-
obebs, irRveva bunebrivi wonasworoba, itboreba saso-
flo–sameurneo savargulebi, saZovrebi, kulturul–
istoriuli Zeglebi, sacxovrebeli saxlebi da sasaf-
laoebi, icvleba klimaturi pirobebi, aqtiurdeba geo-
dinamikuri procesebi, Cndeba mewyruli procesis axa-
li kerebi, irRveva mdinaris Txevadi da myari Camona-
denis reJimi wyalsacavis qvemo welSi da rac mTa-
varia, warmoiqmneba socialuri problemebi, rac mtkiv-
neulad aisaxeba adgilobriv mosaxleobaze, amis gamo, 
amgvari proeqtebis ganxorcieleba unda moxdes yvela 
dadebiTi da uaryofiTi mxareebis gaanalizebiT, gare-
mosdacviTi moTxovnebisa da socialluri probleme-
bis mogvarebis mkacri dacviT.  

Jinvalis wyalsacavi, aragvis xeobis gruntis 
wylis horizontTan erTad (bulaCauris, Woportis, 
saguramosa da nataxtaris wyaroebi), gamoiyeneba qala-
qebis Tbilisisa da mcxeTis wyalmomaragebisaTvis,    

umjobesia mosaxleobis wyalmomarageba ganxorcie-
ldes miwisqveSa wylebis saSualebiT, xolo zedapiru-
li wylebiT im SemTxvevaSi, roca sxva saSualeba ar 
arsebobs. miwisqveSa wylebiT wyalmomaragebas strate-
giuli mniSvnelobac aqvs, radgan daculia rogorc 
dabinZurebisagan, aseve, saomari moqmedebebis drosac. 
   saqarTvelos teritoriaze 26060 mdinarea, romelTa 
saerTo sigrZe daaxloebiT 60 aTasi km-ia. mdinareebi 
saTaves iReben kavkasionis mTebSi, mis ganStoebebze da 
aWara-TrialeTis qedze. mdinareTa nawili Caedineba 
Savi zRvis auzSi (rioni, cxeniswyali, enguri, bzifi, 
kodori, Woroxi da sxv.), nawili - kaspiis zRvaSi 
(mtkvari, aragvi, liaxvi, alazani, iori da sxv.).  
   saqarTvelos farglebSi, yvelaze grZeli mdinarea 
alazani (407 km), yvelaze wyaluxvi - rioni (saSualo 
wliuri xarji sof. saqoCakiZesTan - 406 kub. metri/wm). 



 133 

msoflioSi yvelaze moklea mdinare ZiSxa, romlis si-
grZea 7 metri da md. reprua - 18 metri, xolo zvirT-
cemis periodSi mcirdeba 6-10 metramde. 
   mdinareTa saerTo raodenobidan energetikuli mniS-
vnelobiT gamoirCeva 319 mdinare, romelTa wliuri ja-
muri potenciuri simZlavre 15,63 milioni kilovatis, 
xolo saSualo wliuri energia - 136 miliard 92 mln 
kilovatsaaTis eqvivalenturia.  
   md. enguris sigrZea 213 km, auzis farTobi 4060 kv. 
km. saTaves iRebs kavkasionis mTavari wyalgamyofi qe-
dis samxreT kalTaze, myinvar enguris ZirSi, zRvis 
donidan 2614 metris simaRleze; moedineba zemo svane-
Tis, samegrelosa da afxazeTis teritoriaze da Sav 
zRvaSi Caedineba sof. anakliasTan. 
   md. enguris mTavari Senakadebia: adiSiswyali, xal-
deWala, mulxra, dolraWala, nakra, nenskra (marjvena 
Senakadebi) da TxeiSi, xumfreri, lasili, magana, jumi 
(marcxena Senakadebi). md. enguri zemo welSi kveTs 
svaneTis qvabuls, Semdeg, moedineba Rrma da viwro 
xeobaSi, daba jvarTan gamodis kolxeTis dablobze, 
sadac itoteba da qmnis farTo xeobas.   
   enguri Sereuli sazrdoobis mdinarea, zemo welSi, 
wliuri Camonadenis 66% Seadgens Tovlisa da myinva-
ris wyali, 22% - gruntis wyali da 12% - wvimis wya-
li. qvemo welSi - 18% Seadgens Tovlisa da myinvaris 
wyali, 26% - gruntis wyali da 56% - wvimis wyali. 
   md. enguris saSualo wliuri xarji sof. xaiSTan 
Seadgens 109 kub.metrs/wm, SesarTavTan - 170 kub. metrs-
/wm. wyaldidoba damaxasiaTebelia gazafxulsa da zaf-
xulSi, wyalmciroba - zamTarSi. hidroenergia ganax-
lebadi energiis yvelaze farTod gavrcelebuli for-
maa mTels msoflioSi. bolo SefasebiT daaxloebiT 
715 aTasi megavati anu mTeli msoflios eleqtroener-
giis 19% swored hidroenergiis saSualebiT miiReba 
da zogierTi qveynisaTvis eleqtroenergiiT momarage-
bis ZiriTad wyaros warmoadgens. magaliTad, brazili-
aSi mTeli eleqtroenergiis 85%, xolo norvegiaSi 
98% - wylis energiisagan miiReba. 
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sur. #16. md. reprua Zvel gagrasTan 
 

   hidroeleqtrosadgurebis dadebiTi mxareebia: warm-
oebuli eleqtroenergiis siiafe, naklebad abinZurebs 
garemos, adgilobrivi mosaxleobisaTvis gaaCnia sairi-
gacio, sarekreacio da sxva mniSvnelovani funqciebi. 
uaryofiTi mxareebi (gansakuTrebiT didi kaSxlebis 
SemTxvevaSi): tboravs did farTobebs, cvlis landSa-
fts, xels uSlis Tevzebis migracias da aferxebs ra 
mdinaris Camonatanis (qviSa, RorRi da a.S.) gadaadgi-
lebas, iwvevs sanapiro zolis degradacias.  
   saqarTvelos bunebriv simdidreTa Soris pirveli 
adgili hidroenergoresursebs uWiravs. hesebis mSeneb-
lobas saqarTveloSi 100 welze meti xnis istoria 
aqvs. hidroeleqtrosadgurebis mSenebloba saqarTvel-
os eleqtroenergetikis xerxemals warmoadgens. qveyn-
is hidroenergetikuli potencialis gazrdas didi yu-
radReba eqceva ukanasknel wlebSi. 
   msoflio banki, romelic kaSxlebis mTavar damfi-
nanseblad moiazreba, daTanxmda Seqmniliyo kaSxlebis 
msoflio komisia. amasTan, msoflioSi ganviTarda al-
ternatiuli meqanizmebi, romelTa saSualebiTac SesaZ-
lebelia eleqtroenergiis da wylis deficitis prob-
lemebis gadaWra. maTgan aRsaniSnavia mzis, qarisa da 
geoTermuli energiis gamoyeneba. 
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   md. enguris xeobaSi hidroeleqtrosadgurebis kask-
adis (jvaris, xaiSis, xudonis, tobaris, nenskras, lax-
amisa da dolras) mSeneblobis proeqtTan dakavSire-
biT, sazogadoebaSi arsebobs sxvadasxva, urTierTsawi-
naaRmdego Sexedulebebi, romlebic dakavSirebulia 
hidroenergosadgurebis kaskadis mSeneblobis Sedegad 
maTi garemoze SesaZlo gavlenis SefasebasTan. saxel-
dobr, hesebis mSeneblobis proeqti iTvaliswinebs ri-
gi soflebis gadasaxlebasa da teritoriebis wyliT 
datborvas, romelsac mtkivneulad ganicdis svaneTis 
mosaxleoba. 
   Seqmnili situaciis gamo, ganvixilavT md. enguris 
xeobis arsebul (engurhesi) da saproeqto hesebis  mSe-
neblobis ekologiur problemebs. 
 

6.3.2. engurhesi 
 

   engurhesis proeqti Seiqmna 1961-1970 wlebSi, mSeneb-
loba daiwyo 1961 wels. misi saeqspluataciod gadace-
mis TariRia 1978 weli. am dRidan 2013 wlis CaTvliT 
gamomuSavebul iqna 1,75 mlrd kvt/sT energia. 
   engurhesi kavkasiaSi udidesi nagebobaa. misi sapro-
eqto simZlavrea 1 mlrd 640 mln kvt; hesis nage-
bobebSi Sedis 271,5 m simaRlis TaRovani kaSxali, ro-
melic q. jvarTan qmnis 30 km sigrZis, 1,1 mlrd kub. 
metri moculobis wyalsacavs.  
   TaRovani kaSxlis paralelurad aSenda engurhesis 
miwisqveSa nagebobebi - samSeneblo gvirabebi, sadawneo 
derivaciuli gvirabi wyalmimRebiT, miwisqveSa sadgur-
is kvanZi da udawneo wyalgamtari. 
   sadawneo derivaciuli gvirabi mdebareobs md. engu-
ris marjvena napirze, romelic jvaris wyalsacavidan 
wyals awvdis saberios miwisqveSa eleqtrosadgurs da 
3,15 km sigrZis sadawneo gvirabiT gadadis eriswylis 
auzSi. saderivacio gvirabis sigrZe 15 km, diametri - 9 
metri, romelic mTavrdeba 16 metri diametrisa da 187 
metri simaRlis maTanabrebeli koSkiT.  
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   md. enguris md. eriswylis auzSi gadagdebis proeq-
tis gansaxorcieleblad, saWiro Seiqna 23,3 km sigrZis 
engurhesis wyalgamtari arxis gayvana, romelzec age-
bul iqna 340 aTasi kvt jamuri simZlavris 4 vardnil-
hesi. engurhesis kaskadis mSenebloba daiwyo 1961 wels, 
1972 wels saeqspluataciod gadaeca vardnilhesis pir-
veli agregati.  
   vardnilhesi - I mdebareobs md. eriswylis xeobaSi, 
q. galis CrdiloeTiT, masSi Sedis kaSxalTan arsebu-
li miwiszeda hesi, samSeneblo gvirabi, wyalmimRebi, 
wyalgamtari nagebobebi da Ria gamanawilebeli mowyo-
biloba.  
   vardnilhesi I-is mSenebloba dasrulda 1968 wlis 
noemberSi. paralelurad mimdinareobda danarCeni var-
dnilhesebis mSenebloba, romlebic ganlagda vardnil-
hesi I-dan 5,5 km, 10,1 km da 14,9 km-is daSorebiT wyal-
gamtar arxze. yovel maTgans 425 kub. metri wylis xar-
ji da 11,2 metri dawneva aqvs. II, III da IV vardnilhese-
bis jamuri simZlavrea 120 aTasi kilovati.  
 

 
 

sur. #17. engurhesis kaSxali q. jvarTan 
 

   1972 wels amuSavda vardnilhesebis oTxive sadgu-
ris 9 agregati. maTi jamuri simZlavre 340 megavatia, 
xolo wliuri gamomuSaveba - 1,13 mlrd kvt/sT. am pe-
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riodidan daiwyo kaskadis mTavari sadguris - engurhe-
sis ZiriTadi samuSaoebi.  
   engurhesis rkinabetonis (271,5 metri simaRlis, gani-
vi sigrZe - 728 metri, saZirkvelTan - 90 metri, Sua 
welSi - 52 metri, qimTan - 10 metri, Txemi - 605 metri, 
marcxena da marjvena burjebiT, sigrZiT - 123 metri) 
TaRovani kaSxali, romelic tuliSisa da wuliSis 
mTebs Soris aSenda, saeqspluataciod gadacemul iqna 
1977 wlis 22 dekembers.  
   kaSxals TaRuri forma aqvs da rkaliviTaa moxri-
li, romlis amozneqili nawili 1,1 mlrd kub. metri 
jvris wyalsacaviskenaa mimarTuli, xolo fskeri da 
mxrebi kedlebs ebjineba. aseTi forma zrdis winaRo-
bis Zalas, raTa wylis nakads gza gadauRobos.     
   engurhesis mSeneblobis procesSi warmoiSva prob-
lemebi TaRovani kaSxlis ganTavsebis teritoriis fa-
rglebSi arsebul qanebTan dakavSirebiT, romlebic 
warmodgenilia dakarstuli da danapralianebuli kir-
qvebis, mergelebisa da qviSaqvebis morigeobiT. saWiro 
Seiqna specialuri hidrogeologiuri da sainJinro 
geologiuri kvlevebis Catareba, romelic Seasrula 
saqarTvelos hidrogeologiisa da sainJinro geolo-
giis institutma, akademikos ioseb buaCiZis xelmZRvane-
lobiT. Catarebuli kvlevebis safuZvelze, Sesrulda 
specialuri gamagrebiTi samuSaoebi, romlebic iTva-
liswinebda WaburRilebis burRvasa da cementacias. 
miRebuli zomebis Sedegad uzrunvelyofil iqna dana-
pralianebuli kirqvebisa da mergelebis mdgradoba. 
   engurhesi warmoadgens qarTvelebisa da afxazebis 
TanamSromlobis naTel magaliTs. miuxedavad dRes ar-
sebuli umZimesi viTarebisa, orive mxare urTierTTana-
mSromlobis uiSviaTes magaliTs uCvenebs da gzas 
ukvalavs samSvidobo procesis ganviTarebas.  engurhe-
sis kaSxali da hesebi konfliqtis zonis centrSi mde-
bareobs: kaSxali da wyalsacavi - q. jvarTan, hesebi - 
afxazeTis mier kontrolirebad teritoriaze. 
   engurhesi afxazeTisaTvis eleqtroenergiis erTade-
rTi wyaroa, saqarTvelo ki engurhesidan eleqtroener-
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giis umetes wils Rebulobs, amitom orive mxare dain-
teresebulia, rom engurhesis funqcionireba mimdinare-
obdes Seuferxeblad.  
 

6.3.3. xudonhesi 
 

   saqarTvelos mTavrobam 2005-2006 wlebSi daiwyo xu-
donhesis proeqtis lobireba. 201 metri simaRlis xu-
donis hidroeleqtrosadguris mSenebloba gaTvaliswi-
nebulia samegrelo-zemo svaneTSi, dasavleT saqarTve-
los maRalmTian regionSi (2010 m), mdinare engurze. 
arsebuli proeqtis mixedviT, xudonis hidroeleqtro-
sadguris mSenebloba dajdeba 1,2 miliardi aSS 
dolari, xolo samSeneblo samuSaoebi 6 weliwads 
gastans. xudonhesis simZlavre 700 megavati iqneba da 
gamoimuSavebs 1,7 miliard kilovatsaaTs.Pproeqti iTv-
aliswinebs TaRovani kaSxlis mSeneblobas 170 metria-
ni svetebiT, romelic moicavs 141 TaRovan nawils. 
kaSxlis zoma ganapirobebs rezervuaris 230 mln kub. 
metr moculobas.  
   xudonis hidroeleqtrosadguris saproeqto parame-
trebi gazrdilia. Tavdapirvelad gansazRvruli iyo 
Semdegi parametrebi: kaSxlis simaRle mdinaris fske-
ridan 170 metri, dadgmuli simZlavre - 702 mgvt, 
datborili farTobi - 500 ha, gansaxlebuli ojaxebis 
ricxvi - 184, axali gzebis gayvana - 18,5 km.  
   saxelmwifo gegmavs xudonis kaSxlis mSeneblobas-
Tan erTad, engurze dinebis ayolebiT, kidev ramdenime 
hidroeleqtrosadguris mSeneblobas: tobaris hidro-
eleqtrosadguri - 600 megavatis simZlavriT da 2,2 
mlrd kvt/sT gamomuSavebiT, nenskras hidroeleqtrosa-
dguri - 87 mgvt simZlavriT, laxamis kaskadi -  15,9  
megavatis simZlavriT da dolra hesi - 36 megavatis 
simZlavriT. 
   xudonhesis proeqtis ganxorcieleba 1990-ni wlebis 
dasawyisSi blokirebuli iqna sazogadoebisa da ara-
samTavrobo organizaciebis Mmier, rogorc mSeneb-
loba, romelic Seicavda ekologiuri katastrofis 
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maRal risks da  moiTxovda ramdenime soflis (xaiSis, 
gaRma xaiSis, tobaris, dakaris, luxis, lajaris, qveda 
wvirmindisa da dalalxoralis) gadasaxlebas. garda 
amisa, daitboreba 528 ha, maT Soris wminda giorgisa 
da andria pirvelwodebulis eklesiebi da soflebis 
xaiSisa da tobaris sasaflaoebi. arsebuli proeqtiT, 
xudonhesis mSenebloba moiTxovs investorisaTvis 1400 
ha miwis savargulebisa da saZovrebis simbolur fasad 
(1 dolarad) gadacemas. xudonhesis eqspluataciaSi 
Sesvlidan, qveyanaSi darCeba mxolod gamomuSavebuli 
eleqtroenergiis 9%, 133 mln kvt/sT energia, danarCens 
investori gaitans da gayidis TurqeTSi. pirveli 4 
Tvis ganmavlobaSi adgilobriv bazarze energia gaiyi-
deba fiqsirebul fasad - 5,84 centad, xolo danarCens, 
saqarTvelos mxare, saWiroebis SemTxvevaSi, SeiZens 
saerTaSoriso fasad.  
  

 
    

sur. #18. xudonhesis kaSxlis ganTavsebis teritoria 
md. enguris xeobaSi 

 

   2013 wels, saqarTvelos garemosa da bunebrivi re-
sursebis saministros moTxovnis safuZvelze, niderl-
andebis garemos Sefasebis komisiis saerTaSoriso eqs-
pertTa jgufis mier Sedgenil iqna xudonis hidroel-
eqtrosadguris socialur da ekologiur garemoze 
zemoqmedebis angariSi. eqspertTa jgufis daskvnis Tan-
axmad, `xudonis hesis garemoze zemoqmedebis Sefaseba” 
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moklebulia mniSvnelovan informacias, risTvisac 
saWiroa sul mcire, erTi wlis ganmavlobaSi damate-
biTi samuSaoebis Catareba. winaaRmdeg SemTxvevaSi, sa-
qarTvelos garemosa da bunebrivi resursebis 
saministro am etapze gadawyvetilebas ver miiRebs”.  
   eqspertTa azriT, proeqti ar aris dasabuTebuli 
Semdegi garemoebebis gamo:  
   1. ar arsebobs energetikis erovnuli politika.  
   2. ar aris md. enguris auzis wylis resursebis mar-
Tvis gegma.  
   3. ar aris warmodgenili eqspluataciis efeqturoba 
da rezervuaris sicocxlis xangrZlivoba, romelic 
eroziuli procesebis gamo, mniSvnelovnad Semcirdeba.  
   4. ar aris dasabuTebuli proeqtis sicocxlisuna-
rianoba seismuri riskebis gaTvaliswinebiT.  
   5. socialuri aspeqtebi bundovania, ris gamoc, Camo-
yalibda adgilobrivi mosaxleobis mxridan undoblo-
ba mTavrobisa da investoris mimarT.  
   6. gansaxlebis gegma ar Seesabameba saukeTeso saer-
TaSoriso praqtikas. 
   7. finansuri analizi morgebulia investorze, soc-
ialuri xarjebisa da sargeblis analizi ar emsaxu-
reba erovnul interesebs.  
   8. ar aris dasabuTebuli mTavrobis pasuxismgeblo-
ba erovnuli energostrategiis moTxovnebidan gamomd-
inare.  
   9. Tevzsavalis funqcionireba gamoricxulia, rad-
gan aseTi nageboba engurhesze ar aris.  
   10.Mflorisa da faunis dakargvis sakompensaciod 
tyeebis gaSeneba ar gamoricxavs eroziuli procesebis 
gaaqtiurebas, saWiro iqneba daculi teritoriis 
Seqmna.  
   11. potenciuri geologiuri safrTxeebia: seismuro-
ba, kaSxlis saZirkvlisa da nagebobebis arastabilu-
roba.  
   12. saSiSi geologiuri procesebis (niadagis erozi-
is, mewyrebis, selebis, zvavebis) gaaqtiureba; mewyeri 
identificirebulia rezervuarTan, kaSxlis mimdebared 
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da rezervuaris zeda dinebaze; mewyeri da kldis naSa-
li Seqmnis sedimentebs, amoavsebs rezervuars, ramac 
SesaZloa gamoiwvios datborvis talRa.  
   13. arsebuli nagebobebis mdgomareoba (2013 wlis 06 
aprili): derivaciuli gvirabis mimRebi ar funqcioni-
rebs, gvirabebi da miwisqveSa konstruqciebi saWiroebs 
reabilitacias an likvidacias.  
   14. enguris Camonadeni aris 3,4 mlrd kub. metri, 223 
mln kub. metris sasargeblo maragiT, mdinaris xarji 
sakmarisia, rom xudonis saproeqto rezervuari Seiv-
sos weliwadSi 15-jer.  
   15. proeqti aris maRali socialuri riskis matare-
beli, masSi ar aris warmodgenili gansaxlebis poli-
tikis gegma.  
   16. saWiroa ufro detaluri ekonomikuri analizi, 
ar aris gaTvaliswinebuli: energiis importirebis 
xarjis ignorireba, hesis sicocxlis xangrZlivobis 
gazrda, damatebiTi energiis gamomuSaveba, garemos-
dacviTi xarjebi da socialuri xarjebi (kulturuli 
memkvidreobis aRdgenisa da miwis Rirebuleba).  
   eqspertTa jgufis rekomendaciebi Semdegia:  
   1. strategiuli garemosdacviTi Sefasebis gaT-
valiswinebiT SemuSavdes qveynis energostrategia da 
hidroenergostrategia.  
   2. riskebi Sefasdes srulyofilad, maT Soris geo-
logiuri, SemuSavdes Semarbilebeli RonisZiebebi.  
   3. Catardes problemuri ferdobebis sainJinro geo-
logiuri da hidrogeologiuri kvleva da SemuSavdes 
prevenciuli RonisZiebebi.  
   4. moxdes teqnikuri proeqtis ganaxleba da SeniSv-
nebis gaTvaliswineba.  
   5. rezervuaris sicocxlis xangrZlivobis dadgenis 
mizniT, sul mcire, erTi wlis ganmavlobaSi, Sesrul-
des reJimuli samuSaoebi enguris natanis raodenobis 
dasadgenad.  
   6. xelaxla daproeqtdes derivaciuli gvirabi, img-
varad, rom igi gamoyenebul iqnas sedimentebis Casare-
cxadac.  
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   7. xelaxla daproeqtdes rezervuaris mimdebare 
gzebi, raTa minimumamde dayvanil iqnas eroziuli pro-
cesebi.  
   8. xelaxla daproeqtdes reabilitirebuli gza mes-
tiamde, raTa minimumamde dayvanil iqnas eroziuli 
procesebi. 
   qveynis energetikuli resursebis aTvisebisa da maq-
simaluri gamoyenebis aucileblobidan gamomdinare, 
saukeTeso gamosavlad migvaCnia kompromisuli gadawy-
vetilebis miReba: gaTvaliswinebul iqnas adgilobrivi 
mosaxleobis moTxovna, kaSxlis simaRlis 201 metri-
dan 140 metramde Semcireba, ris Sedegad, mniSvnelov-
nad Semcirdeba datborili farTobi da ar daitbore-
ba eklesiebi da sasaflaoebi.   
             

6.3.4. md. enguris hidroeleqtrosadgurebis 
kaskadis gavlena garemoze 

 

   bunebriv pirobebze zemoqmedebis TvalsazrisiT, md. 
enguris xeobis hesebis kaskads didi gavlena eqneba ga-
remoze, radgan 271,5 metri simaRlisa da 1,1 mlrd kub. 
metri moculobis enguris kaSxlis wyalsacavs daema-
teba xudonis 201 metri simaRlis kaSxlisa da 740 mln 
kub. metri moculobis wyalsacavi, 600 megavatis simZ-
lavris tobaris, 87 mgvt simZlavris nenskrasa da xai-
Sis hidroeleqtrosadgurebis wyalsacavebi. zemoTqmu-
lidan gamomdinare, md. enguris hidroeleqtrosadgu-
rebis kaskadis wyalsacavebis jamuri moculoba gadaa-
Warbebs 2 mlrd kubur metrs. 
   wylis es moculoba gamoiwvevs bunebrivi wonaswo-
robis darRvevasa da svaneTisa da mTeli dasavleT 
saqarTvelos klimatis Zireul cvlilebebs. gaizrdeba 
aorTqlebisa da haeris tenianobis sidideebi, mosax-
leobaSi moimatebs nestTan dakavSirebuli daavadebe-
bis ricxvi, gaizrdeba atmosferuli naleqebis wliuri 
sidide da gaaqtiurdeba saSiSi geodinamikuri proce-
sebi (ferdobebis erozia, daxramva, zvavebi, mewyrebi 
da selebi), qveyana dakargavs sasoflo-sameurneo sava-
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rgulebs, xolo mosaxleoba sacxovrebel binebsa da 
karmidamos, gaizrdeba ekomigrantebis ricxvi. buneb-
rivi garemos amgvari cvlilebebi, sabolood, uaryo-
fiTad aisaxeba qveynis ekonomikaze. 
   md. enguris xeobis hesebis kaskadis ganTavsebis te-
ritoria warmodgenilia dizis wyebis kristaluri fi-
qlebiT, TixafiqlebiTa da qviSaqvebiT, romelTa So-
ris Warbobs Tixafiqlebi. Tixafiqlebi intensiurad 
dislocirebuli, damsxvreuli, danapralianebuli da 
amovsebulia daSlili fiqlebis Tixuri masaliT. 
Tixafiqlebi metamorfuli qania, romelsac axasiaTebs 
wagrZelebuli an firfitisebri formis mineralebis 
urTierTparaleluri ganlageba, Txel firfitebad da-
pobis unari da ar gamoirCeva mdgradobiT. zemoTqmu-
lidan gamomdinare, hesebis kaskadis ganTavsebis teri-
toriaze arsebuli qanebi araxelsayrelia kaSxlebis 
mSeneblobisaTvis. 
   darialis xeobaSi momxdari ekologiuri katastro-
fa kidev erTxel migvaniSnebs, rom bunebrivi procese-
bis saTanado doneze Seufaseblobas SesaZlebelia mo-
hyves savalalo Sedegebi. myinvarwveris samxreTi kal-
Tis Tovlisa yinulis dnoba devdorakis xevSi, damTav-
rda ekologiuri katastrofiT - gruntis didi masis 
mowyvetiTa da md. Tergis gadaketviT, rasac mohyva 
adamianebis msxverpli.  
   amgvari movlena advili SesaZlebelia, rom moxdes 
enguris myinvarzec, romelic mdebareobs 9 baliani 
magnitudis zolSi da sadac aseve mimdinareobs myin-
varis intensiuri dnoba, xolo misi amgebi metamorfu-
li qanebi aris danapralianebuli da aramdgradi. en-
guris hesebis kaskadis ganxorcielebis SemTxvevaSi 
didi safrTxe Seeqmneba xeobas da advilad SesaZlebe-
lia, rom moxdes hesebis kaskadis dominos principiT 
ganadgureba: TaRovani kaSxlebis hermetizaciis darR-
veva, wyalsacavebis momentaluri amovseba da wylis 
talRis warmoSoba, romelic did saSiSroebas Seuqmn-
is ara marto md. enguris xeobasa da kolxeTis dabl-
obis mosaxleobas, aramed, mezobel qveynebs. 



 144 

 

6.3.5. darialis xeobis ekologiuri 
katastrofa 

 

   2014 wlis 17 maiss, gamTeniisas, daaxloebiT 6-7 sa-
aTze, saqarTvelos seismologiuri monitoringis cen-
trma darialis xeobaSi daafiqsira 1,6 magnitudis mi-
wisZvra, xolo dilis 10 saaTze, Tergis xeobis, mar-
cxena Senakadis devdorakis xevSi, myinvarwveris fer-
dobidan Camowva zvavi, romelmac CaiTria masze arse-
buli Svavis danagrovebi da mewyruli sxeulebi. Sede-
gad warmoiSva didi simZlavris Rvarcofi. mowyvetili 
mTis parametrebia: simaRle – 50 metri, sigane – 400 
metri, simZlavre - 70 metri, moculoba 1,5 mln kub. 
metri.  
   Rvarcofma gadaketa md. Tergis xeoba, mdinare Segu-
bda, wyalma dafara samxedro gzis nawili. mdinaris 
nakadis erTi nawilis gantvirTva moxda mSenebare da-
rialhesis gvirabis saSualebiT, meore nawilma gaike-
Ta mcire sididis axali kalapoti, magram es sakmarisi 
ar aRmoCnda Segubebuli wylis dasaclelad. Rvarco-
fSi daimarxa ramdenime avtomanqana, romelTa mZRole-
bic Rames aTevdnen manqanaSi. dReisaTvis cnobilia, 
rom daiRupa 3 mZRoli, ugzoukvlod dakargulia 5 
adamiani, maT Soris 23 wlis qarTveli Tarjimani, ro-
melic gauCinarda gvirabSi. saboloo Sedegebi cnobi-
li iqneba sareabilitacio samuSaoebis damTavrebis 
Semdeg. 
   mcire simZlavris seismologiuri biZgebi damaxasia-
Tebelia darialis xeobisaTvis, romelTac SeuZliaT 
gamoiwvios wyliT gaJRenTili miwisa da RorRis masis 
daZvra. ar aris gamoricxuli, devdorakis xeobaSi mom-
xdari zvavis Camowolis provocireba moexdina, 17 mai-
sis, 1,6 magnitudis miwisZvras.  
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sur. #19. darialis xeoba 
 

   darialis xeoba, 1000 metris siRrmeze CaWrili, md. 
Tergis xeobis antecedenturi monakveTia, romelic iw-
yeba misi marcxena Senakadis, md. Cxeris SesarTavTan, 
grZeldeba 11 km manZilze da mTavrdeba zemo larsTan. 
xeoba agebulia paleozouri asakis danapralianebuli 
granitoidebiT, gneisebiTa da kristaluri fiqlebiT. 
reliefis formebidan ganviTarebulia cicabo fla-
teebi, romlebic moklebulia niadagis fenasa da 
mcenareul safars. 
   myinvaris dnobis intensivoba, miwisZvriT da Camoc-
venili namtvrevebisagan gamowveuli biZgebi, atmosfer-
uli naleqebi, qari, samSeneblo samuSaoebis procesSi 
warmoqmnili haeris an zedapiris ryevebi, gamowveuli 
burRva-afeTqebebiT an transportis moZraobiT, iwvevs 
xeobis fskerisa da ferdobebis amgebi qanebis intensi-
ur daSlas, danawevrebasa da qanebis moZraobas fer-
dobebze: zvavebs, Svavebs, mewyrebs, gansakuTrebiT, sa-
dac darRveulia bunebrivi wonasworoba. 
   devdorakis myinvarisaTvis damaxasiTebelia, myinva-
ris dnobasTan dakavSirebuli risk-faqtori – katast-
rofuli pulsacia, ris gamoc, mravaljer Seeqmna saSi-
Sroeba dasaxlebul punqtebsa da samxedro gzas, gamo-
iwvia adamianTa msxverpli da zarali. maT Soris aRsa-
niSnavia 1832 wlis katastrofa, rodesac Rvarcofma 
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gadaketa md. Tergi da warmoiSva didi moculobis tba. 
gzis gawmendis samuSaoebi gagrZelda 3 wlis ganmavl-
obaSi. 
   bolo SemTxveva dafiqsirda 2007 wlis 2 agvistos, 
romlis drosac md. devdorakis xeobaSi, myinvar dev-
dorakis dnobisa da TandarTuli wvimebis Sedegad 
warmoqmnilma Rvarcofma gadaketa md. Tergis kalapo-
ti da 400 metr manZilze daaziana samxedro gza, Rvar-
cofma imsxverpla erTi adamiani da gaitaca traqtori.  
   

 
    

sur. #20. darialis xeoba katastrofis Semdeg 
 

   2011 wlis Semdeg Tergis xeobis myinvarebis dnobis 
intensivobaze dakvirvebebi da arsebuli masalis ga-
analizeba aRar ganxorcielebula. aseve, ar dasaxula 
da ar gatarebula prevenciuli RonisZiebebi. 
   darialhesis nagebobebi, ganlagebulia md. Tergis 
marjvena napirze, xolo yazbegi hesi – marcxena napir-
ze. zvavis warmoSobis pirdapir mizezs mSenebare dar-
ialhesi ar warmoadgens, magram arsebobs arapirdapiri 
zegavlena, romelic dakavSirebulia samSeneblo samu-
Saoebis warmoebasTan (burRva-afeTqebis, xmaurisa da 
vibraciis), romlis ugulvebelyofa ar SeiZleba.  
   samSeneblo samuSaoebis zegavlena SeiZleba iyos 
myisieri da TandaTanobiTi, radgan zedapiris ryevebi-
sgan gamowveuli qanebis napraluri sistemis gafarTo-
eba da gaRrmaveba mimdinareobs xangrZlivi drois gan-
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mavlobaSi da sxvadasxva intensivobiT. swored am mi-
zeziT iqna SeCerebuli transkavkasiis sarkinigzo 
magistralis mSenebloba saqarTvelosa da ruseTs So-
ris da hesebis mSenebloba darialis xeobaSi.  
   sadavo araa, rom yvelanairi saxis samSeneblo samu-
Saoebi, miT umetes saSualo simZlavris hesebi, aris 
kidev erTi zedmeti datvirTva iseTi myife xeobisaT-
vis, rogorsac warmoadgens md. Tergis xeoba da gansa-
kuTrebiT misi darialis monakveTi. 
   devdorakis ekologiuri katastrofis Semdeg Seiq-
mna geofizikuri da geologiuri monitoringis samsax-
uri da damontaJda specialuri gamafrTxilebeli sir-
ena, romelic irTveba mosalodneli katastrofis Set-
yobinebis mizniT.  
 

6.3.6. hidroeleqtrosadgurebis mSeneblobis 
strategia 

 

   migvaCnia, rom saqarTveloSi, didi simZlavris hese-
bis mSenebloba dasaSvebia mxolod dablobSi, vake re-
liefis pirobebSi – mdinareebze mtkvarze, rionze da 
alazanze, sadac ar aris reliefis didi qanobebi da 
teritoria xasiaTdeba naklebi seismurobiT. 
   garda garemos bunebrivi wonasworobis darRvevisa, 
klimatis Zireuli cvlilebebisa da aqedan gamomdi-
nare, uaryofiTi movlenebisa, mciremiwiani qveynebis 
mTian zolSi, didi simZlavris hesebisa da wyalsacave-
bis mSenebloba dauSvebelia, radgan itboreba sofle-
bi, sasoflo-sameurneo savargulebi, kulturuli da 
istoriuli Zeglebi, aucileblobas warmoadgens mosa-
xleobis nawilis iZulebiTi gadasaxleba da a.S., rac 
dakavSirebulia mosaxleobis socialur da fsiqolo-
giur stresebTan. 
   kavkasia warmoadgens e.w. kontinentaluri Sejaxebis 
zonas, sadac xdeba ori kontinentis filebis Sejaxe-
ba. arabeTis fila moZraobs CrdiloeTis mimarTule-
biT 28 mm/weliwadSi siCqariT da awveba evraziis fil-
as. Tu ganvixilavT ufro msxvil masStabSi, kavkasiaSi 
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gamoiyofa mikrofilebi da blokebi, romelTa sazRvr-
ebi warmoadgens siRrmul rRvevebs. maT gaswvriv xdeba 
filebis, mikrofilebisa da blokebis moZraoba, rome-
lTanac dakavSirebulia regionis seismuroba.  
   saqarTvelos teritoriaze, kavkasionis samxreTi 
ferdi mdebareobs seismurad aqtiur regionSi, sadac 
vrceldeba 9 baliani seismuri zona, ris gamoc, mTian 
zolSi dauSvebelia maRali kaSxlebis mSenebloba. 
kaSxlis hermetizaciis darRvevis SemTxvevaSi, mosa-
lodnelia ekologiuri katastrofa, kolxeTis dablo-
bis sruli ganadgureba, cunamis warmoSoba, romelsac 
SeuZlia daazaralos ara marto saqarTvelo, aramed, 
Savi zRvis napirze arsebuli mezobeli qveynebi.  
   seismur dakvirvebebs saqarTveloSi 100 welze meti 
xnis istoria aqvs. am xnis ganmavlobaSi saqarTvelos 
teritoriaze dafiqsirebulia Zlieri, saSualo da 
mcire simZlavris miwisZvrebi. Zlieri miwisZvrebi: 1920 
wels - goris, romlis magnituda epicentrSi 8-9 bali 
iyo, 1963 wels - gulrifSis raionis sofel CxalTas-
Tan - 9 bali, 1991 wels - raWis miwisZvra, epicentrSi - 
9 bali. saSualo Zalis (8, 6 da 4 balis magnitudis) 
miwisZvrebi dafiqsirda - 1935, 1949 da 1953 wlebSi, Savi 
zRvis sanapiros gaswvriv, 2012 wels – aWaraSi, imereT-
sa da samegreloSi - 5,5 magnitudis, 2013 wels – yvare-
lTan da ninowmindasTan - 5 magnitudis.     
   zemoTqmulidan gamomdinare, mciremiwiani qveynebis 
mTian nawilSi mizanSewonilia mxolod mcire hesebis 
mSenebloba (13 megavatamde), romlebsac aqvT is upira-
tesoba, rom mcirea garemoze uaryofiTi zegavlena, 
naklebia danakargebi eleqtroenergiis gadacemis pro-
cesSi da aqtiurad uwyobs xels regionuli ekonomi-
kis ganviTarebas. miT umetes, rom didi simZlavris 
eleqtrosadgurebis saSualebiT SeuZlebelia zamTris 
pikebis moxsna wlis am periodSi mdinareebis wyalmci-
robis gamo. am problemis gadawyveta SesaZlebelia 
mxolod sabaziso Tboeleqtrosadgurebis saSualebiT. 
   saqarTveloSi 40 moqmedi mcire hesia, romelTac Se-
uZliaT 112 megavati eleqtroenergiis gamomuSaveba, 
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maTgan aRsaniSnavia: bJuJahesi - 12,24 mgvt, TeTrixevhesi 
- 12,4 mgvt, raWahesi - 11 mgvt, sionhesi - 9,14 mgvt, ala-
zan-2 - 6 mgvt, xadori-2 - 5,4 mgvt, mildahesi - 5 mgvt, 
alazanhesi - 4,8 mgvt da a.S.    
   hesebis mSenebloba, aseve, dagegmilia mcxeTis raio-
nis sof. ZegvSi - md. mtkvarze, raWa-leCxumSi - md. ri-
onze, kaxeTSi - md. CelTze, guriaSi - baxviswyalze da 
gubazeulze, svaneTSi - mdinareebze engursa da cxeni-
swyalze, samcxe-javaxeTSi - xramze da faravnis tbaze. 
   mcire hesebze Catarda saremonto da sareabilita-
cio samuSaoebi, maT Sorisaa: Ciruxi-sanalia, awhesi, 
bJuJahesi da kexvihesi.  
   saqarTveloSi SesaZlebelia 1200-ze meti mcire he-
sis aSeneba, 3700 megavati jamuri simZlavriT, saSualo 
wliuri 16 mlrd kvt/sT gamomuSavebiT, maT Soris: da-
savleT saqarTveloSi - 204 mdinareze (2740 mgvt), aR-
mosavleT saqarTveloSi – 152 mdinareze (989 mgvt).  
   niderlandebis garemos Sefasebis komisiis saerTa-
Soriso eqspertTa jgufis mier xudonhesis daskvnaSi 
gamuTqmuli ZiriTadi SeniSvnis Tanaxmad, aucilebelia 
Seiqmnas qveynis energetikis ganviTarebis erovnuli 
politika, romelic gansazRvravs sxvadasxva simZlav-
ris hesebis mSeneblobis strategias. am SemTxvevaSi 
aRar iqneba saWiro TviToeuli hesis mSeneblobis 
dros konkretuli gadawyvetilebis miReba. 
   sakiTxis aqtualobasTan dakavSirebiT, sazogado-
ebas ganxilvisaTvis vTavazobT Semdeg koncefcias:      
    im mizniT, rom ganviTardes qveynis ekonomika, ar 
dagvemuqros energetikuli deficiti da SevinarCunoT 
arsebuli garemo pirobebi, saukeTeso gamosavalia: mT-
ian nawilSi, mcire hesebis, xolo vakeze - didi da 
saSualo simZlavris hesebis mSenebloba.  
   hidroeleqtrosadgurebi ar warmoadgens sabaziso 
sadgurebs, zafxulisa da zamTris TveebSi zedapiru-
li wylis deficitis gamo. miuxedavad imisa, rom engu-
rhess wyliT amaragebs 1,1 mlrd kub. metri moculobis 
wyalsacavi, zamTris periodSi qveyana mainc iZens el-
eqtroenergias. amgvarad, xudonis, tobarisa da nensk-
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ras hesebi ver Seavseben zamTris deficits, romlis 
Sevseba SesaZlebelia mxolod Tboeleqtrosadgurebis 
saSualebiT da warmoadgens sabaziso eleqtroenergyis 
miRebis saSualebas. aseve mniSvnelovania alternati-
uli energosistemebis (qaris, mzis da geoTermiuli 
energiis) obieqtebis mSenebloba, romlis ganviTarebas 
naklebi yuradReba eqceva.  
   hidroresursebi Cveni qveynis simdidrea, romlis 
aTviseba warmoadgens ekonomikis upirveles amocanas, 
magram misi aTviseba unda moxdes racionalurad, Tana-
medrove teqnologiebisa da gamocdilebis, garemoze 
minimaluri zemoqmdebisa da socialuri problemebis 
gaTvaliswinebiT. 
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Tavi 7 
 

  niadagis dacva 
 

7.1. niadagis formireba da Sedgeniloba, 
saqarTveloSi gavrcelebuli niadagis tipebi 

 

  niadagi dedamiwis qerqis zeda, fxvieri nawilia, mi-
si formirebis ZiriTadi faqtorebia: dedaqani, hava, re-
liefi, biosfero, xnovaneba da adamianis sameurneo 
zemoqmedeba. 
   niadagis arsebiTi Tvisebaa misi nayofiereba – mce-
naris uzrunvelyofa wyliT, siTboTi da sakvebi nivT-
ierebebiT. 
   niadagi Sedgeba: mkvrivi, Txieri, airovani da cocx-
ali nawilebisagan, romelTa raodenoba da Tanafar-
doba gansxvavebulia. mkvriv nawilSi Warbobs mineral-
uri nivTierebebi, romlebic warmoiqmneba qanebis gamo-
fitvis Sedegad, es ukanaskneli mimdinareobs klimatu-
ri pirobebis zemoqmedebiT. misi intensivoba sxvadas-
xva landSaftur zonaSi sxvadasxvaa. tenian subtropi-
kul da tropikul sartyelSi didi intensivobiT mimd-
inareobs qimiuri gamofitva, sadac warmoiqmneba rkini-
sa da aluminis hidratebis Warbi raodenoba. udabnoeb-
Si, naxevradudabnoebsa da maRalmTian zonaSi Warbobs 
meqanikuri gamofitvis procesi. 
   niadagis agebulebaze warmodgenas gvaZlevs qanebis 
meqanikuri Sedgeniloba. niadagis mkvrivi nawili Sed-
geba humusisagan da cxoveluri, mikrobuli warmoSo-
bis SenaerTebisagan, romlebic Seicaven lignins, ujr-
ediss, cilebs, Saqrebs, cximebs, mTrimlav nivTierebe-
bsa da maTi daSlis gardamaval produqtebs. organul 
nivTierebaTa daSlisas, mimdinareobs mcenaris mier 
azotis SeTvisebis procesi.   
   niadagis warmoqmnis procesis Sesabamisad, icvleba 
misi xsnaris Sedgenilobac. eweri niadagis xsnarSi 
organuli nivTierebebis meti raodenobaa, vidre mine-
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raluri nivTierebebisa. Savmiwa niadagebis xsnarSi 
maTi proporcia TiTqmis Tanabaria. 
   niadagis haeri warmoadgens aucilebel pirobas 
mcenaris zrda-ganviTarebis, baqteriebis cxovelmyof-
lobisa da niadagSi mimdinare qimiuri da biologiuri 
procesebisaTvis. haeris Semcveloba damokidebulia 
niadagis forianobaze. niadagis haeris Sedgeniloba 
gansxvavdeba atmosferos haerisagan, igi Seicavs met 
naxSirorJangs da nakleb Jangbads. haerisa da tenis 
Sefardebazea damokidebuli niadagis struqtura. 
   niadagis cocxali nawili Sedgeba makroorganizme-
bisa (Txunelebi, WianWvelebi, Wiayelebi da sxva) da 
mikroorganizmebisagan, romelTa Soris ZiriTadad 
aRsaniSnavia baqteriebi, sokoebi da wyalmcenareebi. 
niadagis mikroorganizmebis raodenoba icvleba weli-
wadis droTa mixedviT. gamravleba yvelaze intensiu-
rad mimdinareobs 30-35°C temperaturisa da 50-60% 
tenianobis pirobebSi. mikroorganizmebis raodenoba 
metia niadagis zeda fenaSi, gansakuTrebiT, mcenareTa 
fesvebis gavrcelebis areSi - rizosferoSi. 
   niadagTwarmoqmnis procesebis (akumulaciuri, 
iluviuri, gaewrebisa da feralizatizaciis) zemoqme-
debiT, niadagis profols axasiaTebs genezisur hori-
zontebad diferencireba (niadagis horizonti). zeda 
fenisaTvis niSandoblivia organuli nivTierebebis da-
groveba da sakvebi elementebis meti Semcveloba. 
   saqarTveloSi gamoiyofa niadagebis 100-ze meti 
tipi, qvetipi da saxesxvaoba. maTi gavrceleba emorCi-
leba horizontalur da vertikalur zonalobas.  
   dasavleT saqarTveloSi pirvel zonas qmnis 
subtropikuli, eweri (Waobisa da aluviuri) niadagebi. 
reliefis amaRlebasTan erTad mas cvlis jer 
wiTelmiwa da yviTelmiwa, Semdeg, mTa-tyeTa niadagebis 
zonaSi - tyis yomrali, intrazonaluri kordian-kar-
bonatuli niadagebiT. subalpuri da alpuri 
sartyelisaTvis damaxasiaTebelia mTa-mdeloTa 
kordiani da kordian-torfiani niadagebi.  
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   aRmosavleT saqarTveloSi simaRlis mixedviT gamo-
iyofa Semdegi niadaguri tipebi: ruxi, mura, wabla, 
Savmiwa, ruxi-yavisferi, mdelos yavisferi, tyis yavis-
feri, tyis yomrali da mTa-mdelos kordiani. velis 
zonaSi aris damlaSebuli da bicobiani niadagebi. 
   samxreT saqarTveloSi zonaloba iwyeba rux-yavis-
feri niadagebiT, romlebic simaRlis mixedviT icvle-
ba tyis yavisferi, tyis yomrali, mTis Savmiwa da mTa-
mdeloTa niadagebiT.      
     

7.2. niadagze moqmedi bunebrivi da anTropogenuri 
faqtorebi 

 

   saqarTvelo mTagoriani qveyanaa, miekuTvneba mcire-
miwian qveyanaTa ricxvs. mTebs uWiravs 54%, mTiswinebs 
- 33%, dablobs - 13%. 
   samiwaTmoqmedo fondi yovelwliurad mcirdeba 
bunebrivi procesebisa da adamianis sameurneo saqmia-
nobis gamo. niadagis fondi mcirdeba eroziis, dabin-
Zurebis, damarilianebis, daWaobebis procesebis ganvi-
Tarebis gamo, agreTve nagebobebis, mSeneblobis, wyal-
sacavebisaTvis sasoflo-sameurneo savargulebis gamo-
yofis Sedegad, rodesac xdeba teritoriis datborva 
da niadagis mospoba-ganadgureba. 
   niadagis erozia aris bunebrivi Zalebisa da adamia-
nis zegavlenis Sedegad niadagis daSlis procesi. 
arsebobs wylismieri, qarismieri, irigaciuli da 
teqnikuri mizezebiT gamowveuli niadagis erozia. 
   niadagis gadarecxvisagan dasacavad efeqturi saSu-
alebaa naTesi balaxebi da TavTaviani kulturebi. er-
oziis process aCqarebs tyis gaCexva, am dros zedapi-
ruli Camonadeni izrdeba 2-3-jer, radgan wyali wari-
tacebs niadagis nawilakebs. Ria niadagis zedapiridan 
wylis aorTqleba mimdinareobs intensiurad, rac 
iwvevs mikroorganizmebis cxovelmoqmedebis darRvevas. 
   erozias aCqarebs pirutyvis arazomieri Zoveba, 
saqonlis moZraobis gzaze ormoebis da xramebis 
gaCena da eroziuli procesebis ganviTareba.  
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   miwaTmoqmedebis araswori meTodebia ferdobebis 
grZivi xvna da monokulturebis danergva. 
   monokulturebi ver icavs niadags mzis sxivebisa-
gan, niadagi swrafad ifiteba da mkvebavi nivTierebebis 
Sesavsebad saWiro xdeba qimiuri sasuqebis gamoyeneba. 
Sedegad, niadagi xdeba mwiri, kargavs struqturas da 
advilad ganicdis wylismier da qarismier erozias. 
   niadagi ziandeba agreTve teqnikuri saSualebebiT – 
traqtorebiT, kombainebiT da miwis damamuSavebeli 
teqnikiT. manqanebiT niadagis dabinZureba aris niada-
gis anTropogenuli degradaciis saxe, romlis drosac 
qimiuri nivTierebebis Semcveloba, gamowveuli anTro-
pogenuri zemoqmedebiT, aRemateba niadagSi Semcvelo-
bis bunebriv regionalur fonur dones.  
  sasoflo-sameurneo daniSnulebis miwebze Catarebu-
li sarwyavi da dasaSrobi RonisZiebebi Catarebuli  
mniSvnelovnad cvlis garemos. es cvlilebebi gansa-
kuTrebiT igrZnoba humidur, aridul da arasakmarisi 
tenianobis zonebSi. am zonebSi mdebareobs saqarTve-
los melioraciuli miwebis didi umravlesoba.   
   sarwyavi miwaTmoqmedebis dros niadagis damlaSebas 
adgili aqvs saqarTvelos aRmosavleT nawilSi - mdi-
nareebis alaznis, ioris da mtkvris SuamdinareTSi. 
   niadagis damlaSebis procesi mimdinareobs bunebri-
vad da xelovnurad, romelic gamowveulia sasoflo-
sameurneo masivebis araswori morwyvis gamo. haeris 
maRali temperaturis pirobebSi, rodesac maRla iwevs 
gruntis wylebis doneebi, mimdinareobs maTi intensi-
uri aorTqleba. gruntis wylebis aorTqlebis Sedegad 
niadagis zedapirze rCeba masSi gaxsnili marilebi da 
amgvarad, mimdinareobs misi damlaSebis procesi. 
   Caketili teritoriis tenis cvalebadobis daxasi-
aTebis dros SesaZlebelia gamovyoT misi sami saxe-
sxvaoba: a) planetaruli, b) lokaluri da g) aeraciis 
zona – mcenareuloba - atmosferos miwispira zona. es 
sami saxesxvaoba urTierTqmedebs erTmaneTTan sxvada-
sxva kavSirebiT.  
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   sarwyavi teritoriis farglebSi sagrZnobi cvli-
lebebi mimdinareobs niadagis wylis balansSi, aseve 
cvalebadia tenis, marilebisa da siTbos cirkuliaci-
is intensivoba. mcenareTa fesvebis gavrcelebis fenaSi 
mcirdeba temperatura da izrdeba atmosferos miwispi-
ra zonis tenianoba.  
   sasoflo-sameurneo kulturebis mosavlianobis ga-
zrdis mizniT morwyvis Sedegad matulobs aorTqleba 
da sarwyavi wylis filtraciuli danakargebi, rac 
iwvevs miwebis daWaobebisa da damlaSebis procesebis 
ganviTarebas. amgvari procesebi gansakuTrebiT mwvaved 
viTardeba gruntis wylebis araRrmad ganlagebis pir-
obebSi - im ubnebze, romlebic warmoadgens bunebrivad 
aradrenirebuls, an intensiurad mcireddrenirebuls. 
aseT ubnebze unda gamoyenebul iqnas miwebis morwyvis 
dawvimebis meTodi, niadagqveSa da wveTovani morwyva. 
morwyvis am ileTebis gamoyeneba uzrunvelyofs wylis 
ekonomias zedapirul nakadur morwyvasTan SedarebiT. 
   morwyvis uaryofiTi zegavlena garemoze gamoixate-
ba e.w. `dabrunebuli” wylebis (romelTa mineraliza-
cia bevrad maRalia) raodenobis gazrdiT da maTi gan-
meorebiT gamoyenebiT morwyvis dros. es wylebi `gam-
didrebulia” niadagidan gamorecxili marilebiT, 
sasuqiT, pesticidebiT da mecxoveleobis sadgomebis 
Camdinare wylebiT.   
   saqarTvelos aRmosavleT nawilSi, Siraqisa da di-
liCas masivebis periferiul nawilebSi, sadac gavrce-
lebulia proluvialur-deluvialuri naleqebi da mo-
rwyvisaTvis gamoiyeneba dabalmineralizebuli, mtkna-
ri wylebi, 3,0 m-is siRrmemde gruntebi naklebad 
Seicavs marilebs. niadagis damarilianeba izrdeba 
qvabulis centrisaken, sadac gavrcelebulia mlaSe 
niadagebi.         
   sarwyavi miwaTmoqmedebis raionebSi icvleba buneb-
rivi landSaftic, garkveulwilad uaresdeba garemos 
ekologiuri mdgomareoba, radgan axal pirobebSi 
Cndeba axali mcenareuloba, maT Soris Warbobs sare-
velebi. rig SemTxvevebSi - tenismoyvaruli mcenareebi, 
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e.w. `freatofitebi”, romlebic gamoiyeneben wylis did 
raodenobas, ris gamoc, uaresdeba wylis Sedgenloba 
da xarisxi. 
   sarwyavi sistemebis eqspluataciis dros, garda 
mcenareuli safarisa, icvleba faunis, e.i. cxovelebis, 
Tevzebisa da frinvelebis cxovrebis pirobebi. es 
cvlilebebi gamowveulia bunebriv mdgomareobaSi 
arsebuli teritoriebis perioduli datborvisa da 
niadagis tenianobis gazrdis gamo. wylis nakadulebis 
hidroqimiuri reJimis Secvlis Sedegad, romlebic 
warmoadgenen `dabrunebuli” wylebis mimRebebs, maTSi 
arsebobis problemebi eqmnebaT saukeTeso jiSis Tev-
zebs, samagierod ukeTesad grZnoben Tavs naklebad 
Zvirfasi jiSis Tevzebi.  
   garda amisa, morwyvis Sedegad warmoSobil daWao-
bebul ubnebze swrafad mravldeba mwerebi, rac iwvevs 
mosaxleobasa da cxovelebSi sxvadasxva infeqciuri 
daavadebebis gavrcelebas.  
   rig SemTxvevebSi, sarwyav teritoriebze gavrcele-
bulia monokulturebi, magaliTad, xorbali Siraqis 
velze, rac aseve xels uwyobs garkveuli saxis mwer-
mavneblebis populaciebis gavrcelebas. viTarebis ga-
mosworebis mizniT iyeneben ufro met pesticidebs, 
rac Tavis mxriv arRvevs Camoyalibebul ekosistemebs. 
   morwyvis Sedegad garkveul donemde izrdeba saso-
flo-sameurneo kulturebis moculoba da xarisxi, 
ris Semdeg mcirdeba melioraciuli RonisZiebebiT 
gamowveuli efeqturoba. es garemoeba aixsneba rigi 
negatiuri movlenebis ganviTarebiT, romlebic dama-
xasiaTebelia am procesisaTvis.  
   aris SemTxvevebi, rodesac erT regionSi Catarebu-
li sairigacio RonisZiebebi, iwvevs marcvleulis, 
bostneulis, balaxis da sxva kulturebis farTobebis 
Semcirebas mezobel arameliorirebul miwebze.    
   kolxeTis dablobze teniani subtropikuli havis 
pirobebSi ganviTarebulia Waobebi da daWaobebuli mi-
webi, sadac didi raodenobis atmosferuli naleqebi 
(saSualowliuri naleqebis raodenoba Seadgens 1800 
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mm), TiTqmis Tanabradaa ganawilebuli wlis ganmavlo-
baSi. 
   garda amisa, xSirad xdeboda mdinareuli wylebiT 
dablobis datborva, romelic Semcirda mdinareebis 
(rioni, xobi, enguri, civi da sxv.) gaswvriv jebirebis 
mowyobis Semdeg. Tumca, katastrofuli xasiaTis dat-
borvebi amJamadac xdeba. 
   mdinareebze jebirebis mowyobis Semdeg mdinareTa-
Soris teritoriebis farglebSi mkveTrad Seicvala 
ekologiuri mdgomareoba: aRar xdeba mdinareuli 
Slamis daleqva, romelic amaRlebda miwebis nayofi-
erebas da zedapiris niSnulebs. samagierod, reliefSi 
sul ufro maRldeba mdinareTa kalapoti. 70 wlis 
ganmavlobaSi kolxeTis mdinareebis kalapoti mkveT-
rad gamoisaxa reliefSi, xolo mdinareTaSoris dab-
lobebi darCa mdinareTa kalapotebTan SedarebiT uf-
ro dabal niSnulebze.  
   katastrofuli xasiaTis datborvebi meordeba peri-
odulad, romlebic gamowveulia gazafxulze Tovlis 
dnobiT da kokispiruli wvimebiT. bolo periodSi, 
amgvari datborva moxda gasuli saukunis 80-an wlebSi, 
rodesac garRveul iqna mdinareebis rionisa da xobis 
jebirebi da mTlianad daitbora kolxeTis dablobis 
centraluri nawili. 
   avtoris mier Catarebuli reJimuli dakvirvebebis 
safuZvelze dadgenil iqna, rom kolxeTis dablobis 
mdinareTa kalapotebis maRali niSnulebis gamo, xdeba 
mdinareuli wylebiT gruntis wylis horizontis inte-
nsiuri kveba, romelic vrceldeba mdinaridan ramde-
nime aTeuli metris manZilze.  
   aranaklebi gavlena aqvs zRvas, romelic aZnelebs 
zedapiruli da miwisqveSa wylebis gantvirTvas. es 
procesi gaZnelebulia miwis zedapiris mcire qanobe-
bis gamoc. aseve mniSvnelovania miwisqveSa wylebis 
(gruntisa da arteziuli wylebis) gavlena daWaobebis 
procesebSi. 
   SavizRvispira zolSi zRvis diunebi uketaven gzas 
Waobis patara nakadulebs, ris gamoc, nakadulebi mie-
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dineba diunebis gaswvriv da Caedineba zRvaSi Sedare-
biT didi mdinareebis saSualebiT. amis gamo, zRvis-
pira zolis diunebis gaswvriv ganlagebulia patar-pa-
tara tbebi da mudmivi Waobebi. drodadro, wylis 
masis dagrovebisa da moculobis gazrdasTan erTad 
nakadulebi erTdeba, ris gamoc, xdeba diunebis gar-
Rveva. am dros wylisagan erTianad icleba teritoria 
da umjobesdeba garemos melioraciuli pirobebi. 
Semdeg, zRvis Relvis Sedegad, isev aRdgeba diunebis 
zoli da kvlav iwyebs dagrovebas zedapiruli wylebi. 
   zRvispira zolSi zedapiruli wylebis dareguli-
rebis mizniT, 1980 wels saqarTvelos geologiuri sam-
marTvelos hidrogeologiuri eqspediciis mier, winam-
debare naSromis avtoris xelmZRvanelobiT Catarebul 
iqna eqsperimenti, romlis ideis avtori iyo inJineri 
zaur mesxia. 
   zRvaSi zedapiruli wylebis Tavisufali gan-
tvirTvis mizniT, diunebis zolSi damontaJebul iqna 
didi diametris mili, romelic martivi mowyobilobis 
saSualebiT uzrunvelyofda Waobis wylebis gantvirT-
vas zRvaSi da xels uSlida zRvis wylebis moxvedras 
WaobSi. eqsperimentma warmatebiT Caiara, magram Semdg-
om zRvis didi Stormis Sedegad milma Seicvala mde-
bareoba, Semotrialda diunis gaswvriv da Sewyvita 

funqcionireba (ix. sur. 21).  
   kolxeTis dablobze melioraciuli samuSaoebi mim-
dinareobs XX saukunis 30-ni wlebidan. kolxeTis Wao-
bebis daSrobisa da aTvisebis generaluri gegma Sedge-
nil iqna gasuli saukunis 60-ian wlebSi. 
   generaluri gegmis mixedviT, melioraciuli samuSa-
oebis dagegmvisas ZiriTadi yuradReba eqceoda dablo-
bidan zedapiruli wylebis mocilebas. am mizniT gay-
vanil iqna arxebis magistraluri da Sida qseli. re-
liefis dabali niSnulebis gamo, wylis gadaqaCva 
xdeboda satumbi sadgurebis saSualebiT. 
   miuxedavad Catarebuli samuSaoebisa efeqti mniSvne-
lovani ar iyo, radgan proeqtiT ar iyo gaTvaliswine-
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buli Waobebisa da daWaobebuli miwebis miwisqveSa kve-
bis faqtori. 
   1967 wlidan daiwyo kolxeTis dablobis gegmazomi-
eri, kompleqsuri hidrogeologiuri da sainJinro geo-
logiuri Seswavla, ris Sedegadac Sedgenil iqna 
kolxeTis dablobis hidrogeologiuri da sainJinro 
geologiuri daraionebis ruka da TviToeuli masi-
visaTvis damuSavebul iqna melioraciuli RonisZiebe-
bis kompleqsi. 
   gamokvlevis masalebi `saqwyalproeqtis” mier gamo-
yenebul iqna melioraciuli proeqtebis Sesadgenad. 
   saqarTveloSi bolo wlebSi ganviTarebuli 
politikuri movlenebis gamo, mTlianad qveyanaSi da 
kolxeTis dablobzec Seferxda melioraciuli samuS-
aoebi, ris gamoc, ganviTarda ukve aTvisebuli masive-
bis meoradi daWaobebis procesi. 
 
 
 
 
 
 
 
 
 
 
 

 
 

sur. 21. Savi zRvis diuna Waobis mcenareulobiT;  
sacdeli mili Waobis wylebis zRvaSi gantvirTvis 
eqsperimentis Catarebis Semdeg (avtoris foto, 1980) 

 

   imisaTvis, rom miRweul iqnas daWaobebuli miwebis 
daSroba da sasoflo-sameurneo aTviseba, aucilebelia 
wylis balansis mudmivi kontroli, daWaobebaSi mona-
wile yvela faqtoris gaTvaliswineba da meliora-
ciuli RonisZiebebis gegmazomieri gatareba. 
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   daWaobebul miwebze melioraciuli RonisZiebebis 
gatarebis Semdgom garkveulwilad mcirdeba am miwebis 
mier wylis akumulirebis pirobebi, ris gamoc, Sesa-
Zlebelia, rom dairRves mTeli Waobis sistemis wonas-
woroba. am dros dabla iwevs gruntis wylis doneebi 
da mcirdeba aorTqleba, romelic damokidebulia nia-
dagis fenaze da mcenareTa saxeobebze. melioraciuli 
RonisZiebebis gatarebis Sedegad matulobs gruntis 
wylis nakadi, romelic gaedineba daWaobebuli masivi-
dan, umjobesdeba niadagis wylovan-fizikuri da aera-
ciuli pirobebi, gaxrwnis anaerobuli procesebi icv-
leba aerobuliT, TandaTan umjobesdeba niadagis gru-
ntebis filtraciuli Tvisebebi da temperaturuli 
reJimi. Warbi tenis Semcireba amaRlebs niadagis Sris 
aeracias da SesamCnevad aumjobesebs teritoriis sani-
tarul mdgomareobas. icvleba mikroklimatic, saveget-
acio periodSi mcirdeba tenianoba da maRldeba atmo-
sferos miwispira temperatura.  
   amasTan erTad, dasaSrobi sistemebi, gansakuTrebiT 
sadrenaJo, mniSvnelovnad zrdis sakvebi nivTierebebis 
gatanas wyalSemkrebebSi. drenaJi ar auaresebs buneb-
riv pirobebs, magram warmoadgens damakavSirebel 
satransporto rgols dabinZurebis gavrcelebis saq-
meSi Semdeg sistemaSi: atmosfero - niadagi - wyali. am 
gavlenis masStabebi damokidebulia klimatur pirobe-
bze, sadrenaJo sistemebis parametrebze, niadagis gru-
ntebis wylovan-fizikur Tvisebebze, sasuqebis Setanis 
saxeebze, normebze, maTi Setanis vadebze da a.S.  
   wyalmimRebebis sadrenaJo nakadebiT dabinZurebis 
Semcireba SesaZlebelia sadrenaJo sistemebis gadayva-
niT nawilobriv Caketil ciklSi.  
   zemoTqmulidan SeiZleba gamovitanoT Semdegi dask-
vnebi:  
     1. sasoflo-sameurneo savargulebis farglebSi 
Catarebuli dasaSrobi da mosarwyavi RonisZiebebis 
Sedegad mniSvnelovnad icvleba bunebrivi garemo. 
      2. morwyvis dros, gansakuTrebiT zedapiruli 
morwyvis pirobebSi, mniSvnelovnad izrdeba filtra-
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ciuli danakargebi, rac iwvevs miwebis daWaobebisa da 
damlaSebis procesebis ganviTarebas. 
      3. bunebriv garemoze morwyvis uaryofiTi gavle-
nis erT-erT saxes warmoadgens `dabrunebuli” wyle-
bis moculobebisa da mineralizaciis zrda. 
      4. cvalebadi tenianobis zonaSi, daSrobis 
RonisZiebebis zegavlena ZiriTadad damokidebulia 
daWaobebuli masivebis bunebriv Taviseburebebze da 
kvebis pirobebze.  
      5. dasaSrobi RonisZiebebi da daSrobisa da 
morwyvis procesebis SeTavseba gavlenas axdens 
Camonadenis saSualowliur ganawilebaze. 
   problemis gadawyvetis mizniT, konkretuli melio-
raciuli masivebisaTvis aucilebelia gaTvaliswine-
bul iqnas Semdegi pirobebi: klimaturi, aorTqlebisa 
da transpiraciis sidideebi, aeraciis zonis grunteb-
is sainJinro geologiuri Tvisebebi, gruntis wylebis, 
tbebisa da Waobis wylebis doneebis ganlageba meli-
orirebul da arameliorirebul ubnebze, arteziuli 
horizontis wylebis monawileoba gruntis wylebisa 
da Waobebis kvebaSi, maTi zegavlenis Semcireba da a.S.  
    

7.3. Sxamqimikatebi da maTi gamoyenebis Sedegad 
gamowveuli niadagis dabinZureba 

   adamianma Seqmna da gamoiyena mcenareTa da cxovel-
Ta dacvis qimiuri saSualebebi - pesticidebi (Sxam-
qimikatebi). pesticidebi sxvadasxva saxis qimiuri naer-
Tebia, romelTac gaaCniaT unari arCeviT mospon 
sxvadasxva mwerebi, sarevela balaxebi da sxva 
mavneblebi.  
   toqsikurobis sididis mixedviT Sxamqimikatebs yo-
fen: Zliermoqmed maRaltoqsikur, saSualotoqsikur 
da mciretoqsikur nivTierebebad.  
   pesticidebis gamoyenebis dros SesaZlebelia ara 
marto mwerebis, mcenareebisa da mikrobebis, aramed 
Tbilsisxliani cxovelebis daRupvac. zogierTi mdgr-
adi qimiuri nivTiereba, ZiriTadad qlororganuli nae-
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rTebi, Sedis ra adamianis organizmSi iwvevs qroni-
kul mowamvlas.     
   pesticidebis udidesi nawili sxvadasxva mikroor-
ganizmebis gavleniT warmoqmnis daSlis umartives 
produqtebs, magram qlororganuli pesticidi sakmaod 
mdgradia da misi koncentracia niadagSi arsebiTad 
ucvlelia ramdenime wlis ganmavlobaSi. aseT prepara-
tebs miekuTvneba heqsaqlori, cikloheqsani da heqsa-
qlorciklopentadienisagan miRebuli dienuri 
sinTezis preparatebi. 
   pesticidebi iyofa Semdeg kategoriebad: 
   - insekticidebi, romlebic gamoiyeneba mavne mwe-
rebis mosaspobad da iyofa 3 jgufad: mineraluri 
nivTierebebi, mcenareuli warmoSobis insekticidebi 
da organuli, sinTezirebuli nivTierebebi, romlebsac 
am bolo dros ufro xSirad iyeneben;  
   - fungicidebi, romlebic gamoiyeneba fitopaToge-
nuri sokoebis winaaRmdeg, maTgan yvelaze Zvelia - 
spilenZis marilebi, gogirdi da misi mineraluri 
naerTebi, Semdeg gamoiyenes vercxliswyalorganuli 
fungicidebi; 
   - herbicidebi, romlebic spoben sarevelebs; 
   - rodenticidebi, romlebic gamoiyeneba mRrRnele-
bis winaaRmdeg; 
   - hematocidebi, romlebic gamoiyeneba nematodis 
klasis matlebis winaaRmdeg. 
   vercxliswylisSemcveli naerTebiT biosferos da-
binZurebis wyaroebia samrewvelo narCenebi da vercx-
liswylis fungicidebi, romlebic abinZureben niadags, 
wyalsa da haers. 
   Sxamqimikatebis zRvrulad dasaSvebi naSTebi kvebis 
produqtebSi saSiSi ar aris. normativad aRebulia 
raodenoba, romelic mTeli sicocxlis ganmavlobaSi 
araviTar zians ar miayenebs adamianis janmrTelobas. 
   pesticidebis gamoyenebas dadebiT zemoqmedebasTan 
erTad axasiaTebs uaryofiTi movlenebic, maT Soris 
aRsaniSnavia biologiuri wonasworobis darRveva da 
maTi maRali toqsikuroba. pesticidebi klaven ara mar-
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to mwer-entomofagebs, aramed mcenareTa damamtvria-
neblebsac. am bolo dros gamoCnda iseTi individebi, 
romlebzec ar moqmedebs pesticidebi. maT miekuTvne-
baT buzebisa da koRoebis zogierTi saxeobebi, ro-
melTa raodenoba 200-ze metia. am SemTxvevaSi zrdian 
pesticidebis dozebsa da mcenareTa damuSavebis 
ricxvs, rac iwvevs pesticidebis koncentraciis zrdas 
niadagsa da mcenareebSi.   
   yovelive amis gamo, soflis meurneobaSi sul ufro 
farTod daiwyes mcenareTa mavneblebTan brZolis bio-
logiuri saSualebebis gamoyeneba. mcenareTa biolo-
giuri dacvis gamoyenebis dros iRupebian mxolod mav-
neblebi, am dros ar ziandeba danarCeni cocxali 
organizmebi da ar binZurdeba garemo. 
   upiratesad gamoiyeneba naerTebi, romlebic swraf-
ad iSleba garemoSi, warmoqmnis aratoqsikur metabo-
lebs da ar grovdeba cxovelTa cximebSi.      
 
7.4. sasuqebi da maTi gamoyenebis Sedegad gamowveuli 

niadagis dabinZureba 
 

   garemos dabinZureba dakavSirebulia mineraluri 
sasuqebis warmoebasa da gamoyenebasTan, Tumca, aqve 
unda aRiniSnos, rom daSvebuli dozebiT maTi gamo-
yeneba 50%-iT zrdis sasoflo-sameurneo kulturebis 
mosavlianobas. 
   niadagSi ZiriTadad SeaqvT azotis, fosforisa da 
kaliumis Semcveli sasuqebi. maT garda saWiroa gogir-
di, kalciumi, magniumi, TuTia, spilenZi, molibdeni, 
bori da sxv.  
   niadagSi sasuqebis mcire doziT Setana arsebiTad 
ar cvlis sakvebi nivTierebebis maragsa da TviT nia-
dagis Tvisebebs, magram sasuqebis maRali doziT sis-
tematurad da niadagis mJavianobis gauTvaliswineb-
lad gamoyenebam SeiZleba seriozuli darRvevebi gamo-
iwvios sakvebi nivTierebebis biogeoqimiur ciklsa da 
bunebriv garemoSi.  
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   niadagis maRali marilSemcveloba gamowveuli dam-
laSebiTa da mineraluri marilebis dozis gazrdiT 
uaryofiTad moqmedebs TiTqmis yvela saxis mcenareze. 
Warbi dozis SemTxvevaSi mineraluri nivTierebebis 
toqsikuri gavlena mcenareebze mniSvnelovania. 
   nitratuli azotis da fosfatebis didi moZraobis 
gamo, biosferosaTvis yvelaze saxifaToa azotovani 
sasuqebi, romlebic xvdeba wyalsatevebSi da gruntis 
wylebSi. wyalsatevebis azotiT gamdidreba iwvevs 
wyalmcenareebis intensiur zrdas, romlebic daRupvis 
Semdeg iSleba baqteriebis meSveobiT  da iwvevs 
Tevzebisa da sxva cxovelebis daRupvas, rac Jangbadis 
deficitTan aris dakavSirebuli. am procesma miiRo 
evtrofikaciis saxelwodeba. meore problemaa nitra-
tebisagan maRaltoqsikuri nitritebis warmoqmna. isini 
bavSvebSi iwveven sisxlis mZime daavadebebs. 
   rogorc wesi, sasuqebi gamoiyeneba gauwmendavi 
saxiT, radgan maTi gawmenda dakavSirebulia damatebiT 
xarjebTan. amis gamo, niadagSi xvdeba toqsikuri 
nivTierebebi. amgvar sasuqebs miekuTvneba superfosfa-
tebi, romlebic Seicavs dariSxans, kadmiums, qroms, 
kobaltsa da spilenZs. garda amisa, mindvrebi 
muSavdeba pesticidebiT - spilenZis marilebiTa da 
tyviis arsenatiT, romlebic aseve abinZurebs niadags. 
   garda wylis dabinZurebisa, nitratebisa da fosfa-
tebis zedmeti raodenobiT moxmareba, auaresebs sakve-
bi produqtebis xarisxs da arRvevs agroekosistemas. 
   sasuqis Setanis paralelurad saWiroa humusis 
dabruneba niadagSi, rac praqtikulad ar xdeba. humu-
sis naklebobis gamo, irRveva niadagis struqtura. 
magaliTad, marcvleuli kulturis aRebis Semdeg, 
namjas wvaven imis magivrad, rom damarxon niadagSi. 
Sedegad, irRveva agro-tye-saZovris wonasworoba. 
   sasuqebis gamoyenebis gamo, irRveva azotis buneb-
rivi wrebrunva da aqedan gamomdinare, niadagis bioge-
oqimiur wrebrunvaSi mimdinareobs seriozuli cvli-
lebebi. azotis bunebrivi wrebrunvis darRveva gansak-
uTrebiT uaryofiTad moqmedebs wylis garemoze. 
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   fosfori qmnis qimiur naerTebs kalciumTan, alumi-
nTan da rkinasTan, romlebic did raodenobiTaa nia-
dagSi. amis gamo, misi didi nawili rCeba niadagSi, 
magram fosforis garkveuli nawili waritaceba wylis 
saSualebiTac, romelic SemdgomSi xvdeba gruntis 
wylebSi da iwvevs mis dabinZurebas. 
 

7.5. niadagis rekultivacia 
 

   biosferos dabinZurebis yvelaze mZlavri wyaroe-
bia: avtomanqanebis gamonabolqvi da mrewvelobis sxva 
dargebis narCenebi. atmosferos garda, samrewvelo 
narCenebi arRvevs hidrogeologiur reJims, vinaidan 
wyalSi xsnadi nivTierebebi aRwevs gruntis wylebSi 
da cvlis maT mJavianobas, mineralizacias da a.S. 
   uaryofiTi zegavlenis Tavidan acilebis mizniT, 
sawarmoebi valdebulni arian, ekologiurad darRveu-
li ubnebi TavianT xarjze da garkveul vadebSi moiy-
vanon soflis meurnebis, satyeo an Tevzis meurneobi-
saTvis vargis mdgomareobaSi. 
   miwebis rekultivacia gulisxmobs, rogorc mrewve-
lobis mier darRveuli miwebis aRdgenisa da produq-
tiulobis amaRlebisaken mimarTul RonisZiebaTa komp-
leqss, aseve, maT sxvadasxva saxis sameurneo gamoyene-
baSi dabrunebas. miwebis rekultivaciis mizania darR-
veuli bunebrivi kompleqsebis kulturul landSafte-
bad gadaqceva, darRvevis adgilze ufro produqtiuli 
da racionalurad mowyobili landSaftebis Seqmna, 
romlebic Seesabameba momavlis yvela moTxovnas. 
   teritoriis aRdgena xorcieldeba ramdenime mimar-
TulebiT: sasoflo-sameurneo gamoyenebisaTvis (miwaT-
moqmedeba, mebaReoba), tyis nargavebis, wyalsatevebis, 
sacxovrebeli da kapitaluri mSeneblobisaTvis. 
   rekultivacia iyofa or etapad: samTo-teqnikuri da 
biologiuri. samTo-teqnikuri etapi moicavs teritori-
is momzadebas - nayarebis dagegmvas, nayofieri grunte-
bis dayras, misasvleli gzebis Seqmnas da a.S. biolo-
giuri etapi iTvaliswinebs darRveul miwebze merqnia-
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ni jiSebis dargvas an sasoflo-sameurneo kulturebis 
aRdgenas.  
   Savi metalurgiis sawarmoebSi darRveuli miwebis 
yvelaze didi raodenoba warmoiqmneba niadagis gada-
saxsneli samuSaoebisa da narCenebis dasawyobebis 
dros. nayofierebis aRsadgen nayarebze aucilebelia 
5-10 wlis ganmavlobaSi iTesebodes balaxi da Seta-
nil iqnas organuli da mineraluri sasuqebi. 
   qvanaxSiris mrewvelobis sawarmoebSi aRdgenil 
miwebs ZiriTadad iyeneben tyis nargavebisaTvis. 
   energetikul sawarmoebSi niadagis ZiriTadi damabi-
nZurebelia nacarsayrelebi. niadagis zedapiruli fena 
ixsneba imdenad, rom Tavidan aviciloT nayarebidan 
gruntis wylebSi gatutianebis produqtebis infil-
tracia. dabinZurebuli wylebis mosacileblad Senobe-
bis saZirkvelis qveS awyoben sadrenaJo sistemas, xo-
lo nayaris mTel farTobze awyoben widis gamfiltr-
av fenas. sacavis amovsebis Semdeg mis zedapirs fara-
ven niadagis feniT, romelzec irgveba mcenareuloba. 
   sarekultivacio samuSaoebi tardeba samTomompove-
beli mrewvelobis sawarmoebSic. qimiuri mrewvelobis 
sawarmoebSi yvelaze met farTobs ikavebs gogirdmJa-
vas sasuqebisa da sodis warmoeba, romelTa  narCenebi 
inaxeba sacavebSi. 
   narCenebis damarxva warmoadgens qveynebs Soris ur-
TierTobis daZabvis mizezs. dRes, planetis TviToeul 
mobinadreze moipoveben 20 t/ww nedleuls, romelic 
mza produqciad gadamuSavdeba 800 tona wylisa da 
2500 vati simZlavreebis daxmarebiT. saboloo produq-
tebis gamosavali Seadgens nedleulis mTliani masis 
mxolod 2%-s. 
   ganviTarebuli kapitalisturi qveynebi cdiloben 
Tavidan moiSoron sxvadasxva narCenebi, ris gamoc, is-
ini zegavlenas axdenen ganviTarebadi qveynebis mTav-
robebze, rom garkveuli safasuris gadaxdis Semdeg 
moaxdinon narCenebis utilizacia am qveynebis terito-
riaze.   
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Tavi 8 
 

samrewvelo ekologia 
 

8.1. samrewvelo sawarmoebis gavlena 
ekologiaze 

 

   Tanamedrove sazogadoebaSi Zalze didia samrewve-
lo ekologiis mniSvneloba, romlis saSualebiTac 
SesaZlebloba iqmneba Sefasdes garemoze mrewvelobis 
mxridan mavne zemoqmedebis xarisxi. es ki imis winapi-
robaa, rom SevqmnaT da ganvaviTaroT garemos dacvis 
sainJinro-teqnikuri saSualebebi, Caketili, unarCeno 
da mcirenarCeniani sawarmoebi. amasTan dakavSirebiT, 
garemos dacvis saqmeSi didi roli eniWeba mrewve-
lobaSi momuSave specialistebis ekologiuri codnis 
amaRlebas. 
   biosfero warmoadgens gawonasworebul sistemas, 
romelSic energiisa da nivTierebaTa cvlis procesebi 
upiratesad mimdinareobs organizmebis cxovelmyofe-
lobis xarjze. mrewvelobis, energetikisa da transpo-
rtis ganviTarebis paralelurad intensiurad izrdeba 
biosferos anTropogenuri dabinZureba, romlis masSt-
abebi dRes ukve mivida ekologiuri krizisis zRvram-
de. dabinZurebis procesi Seexo ara marto atmosfe-
ros, aramed hidrosferos, niadagis fenasa da mTlia-
nad landSafts. es procesebi ganuxrelad izrdeba 
dedamiwis mosaxleobis raodenobis gazrdisa da 
urbanizaciis procesebis ganviTarebis gamo. 
   atmosferos dabinZureba xdeba samrewvelo narCene-
biT, romlebic Seicavs gogirdis, azotis, naxSirbadis 
da naxSirwyalbadebis oqsidebsa da mtvris nawilakebs. 
wyalsatevebsa da mdinareebSi xvdeba navTobi da misi 
narCenebi, mineraluri da organuli warmoSobis naerT-
ebi, niadagSi - widebi, nacari, sawarmoo narCenebi, mJa-
veebi, mZime liTonebis SenaerTebi da a.S. 
   sawarmoTa mier gafrqveuli narCenebis raodenoba 
imdenad gaizarda, rom dedamiwis garkveul ubnebSi 
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maTma raodenobam didi xania gadaaWarba zRvrul sani-
tarul normebs. es mdgomareoba gansakuTrebiT sagrZn-
obia qalaqis mosaxleobisaTvis, romlis garkveuli 
nawili dasneulebulia qronikuli bronqitiT, asTmiT, 
alergiiT, iSemiuri da kibos daavadebebiT. adamianebze 
moqmedebs aseve xmauri, vibracia, infrabgera, eleqtr-
omagnituri veli da sxvadasxva (ultraiisferi, infra-
wiTeli, ionizirebuli) gamosxiveba.  
   zemoTCamoTvlil faqtorebs adamianis janmrTelob-
aze da saqmianobaze aqvT rogorc pirdapiri, aseve 
iribi, swrafi da TandaTanobiTi zemoqmedebis unari.  
   ekologiuri problemebis mogvareba SesaZlebelia 
mxolod sazogadoebisa da bunebis optimaluri urTi-
erTqmedebis gziT, romelic xels Seuwyobs erTis 
mxriv, sazogadoebis ganviTarebas da meores mxriv, 
bunebis dacvisa da aRdgeniTi Zalebis SenarCunebas.  
        

8.2. unarCeno da mcirenarCeniani sawarmoo 
procesebi 

 

   unarCeno da mcirenarCeniani sawarmoo procesebis 
gamoyeneba warmoadgens samrewvelo sawarmoebisagan 
garemos dacvis problemis radikalur saSualebas. 
gamwmendi nagebobebi srulad ver uzrunvelyofs toq-
sikuri narCenebis lokalizacias, xolo ufro srul-
yofili sistemebis gamoyeneba dakavSirebulia did 
danaxarjebTan. 
   unarCeno teqnologiis an warmoebis terminis qveS 
igulisxmeba ara marto garkveuli produqciis war-
moebis teqnologia, aramed, mTlianad warmoebis prin-
cipisa da funqcionirebis organizacia, romlis dro-
sac Caketil ciklSi xdeba nedleulis yvela komponen-
tisa da energiis racionaluri gamoyeneba (pirveladi 
nedleulis resursebi-warmoeba-moxmareba-meoradi ned-
leulis resursebi), e.i. am SemTxvevaSi ar irRveva bio-
sferoSi Camoyalibebuli ekologiuri wonasworoba. 
   mcirenarCeniani teqnologiebi warmoadgens Suale-
dur safexurs unarCeno teqnologiis warmoebis Seqm-
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nis gzaze. am SemTxvevaSi ar irRveva dadgenili sani-
taruli normebi, magram narCenebi mainc warmoiqmneba, 
romelTa damarxva da utilizacia aucileblobas war-
moadgens da dakavSirebulia damatebiT xarjebTan. 
   unarCeno teqnologiis ganviTarebis ZiriTadi mimar-
Tulebebia: 
   - airebis gawmendis iseTi sistemebis Seqmna, romle-
bic iqneba efeqturi da Seicavs airbrunvis ciklebs; 
   - Camdinare wylebis gawmendis mizniT unarCeno sqe-
mebisa da wyalbrunvis sistemebis SemuSaveba; 
   - sawarmoo narCenebis gadamuSavebisa da gamoyenebis 
sistemebis Seqmna; 
   - nedleulisa da narCenebis Caketili sistemiT te-
ritoriul-samrewvelo kompleqsebis Seqmna. 
   unarCeno teqnologiis upiratesobaa: 
   - Camdinare wylebis adgilze gasufTaveba da 
sawarmoo ciklSi xelaxali CarTva; 
   - sufTa wylis dazogva misi mravaljeradi 
gamoyenebis saSualebiT; 
   - atmosferoSi mavne nivTierebebis gamoyofis 
Semcireba an Sewyveta.  
   nedleulis kompleqsuri gamoyenebis problemas di-
di mniSvneloba aqvs rogorc ekologiuri, aseve ekono-
mikuri TvalsazrisiTac. magaliTad, qimiur mrewvelo-
baSi produqciis TviTRirebulebis 60-70% modis ned-
leulze, romelTa srulad gamoyenebas udidesi mniS-
vneloba eniWeba rogorc ekonomikuri, aseve ekolo-
giuri TvalsazrisiT. 
   samrewvelo danakargebi iwyeba jer kidev sabadodan 
nedleulis mopovebisas da Seadgens: rkinis madnisaT-
vis - 8-14%, naxSiris miwisqveSa mopovebisas - 20%, nav-
TobisaTvis - 55%, feradi metalebisaTvis - 15-30%, 
kaliumis marilebisaTvis - 50%. 
   sabados kompleqsuri aTviseba iTvaliswinebs nedl-
eulis yvela komponentis gamoyenebas. bunebaSi iSvia-
Tad gvxvdeba sabado erTi sasargeblo wiaRiseuliT. 
ZiriTad komponentTan erTad moipoveben ramdenime Tan-
mxleb komponents. danarCeni midis e.w. `fuW qanebze”, 
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romelTac uWiravs didi farTobebi, xolo maTi Senax-
va da utilizacia dakavSirebulia did danaxarjebTan. 
   myari narCenebi damaxasiaTebelia produqciis miRe-
bis stadiisTvisac, romelTa mosacileblad gaweuli 
xarji Seadgens ZiriTadi produqtis Rirebulebis 8-
dan 30%. 
   sawarmoebSi myari narCenebis gadamuSavebisas gamoi-
yeneba Semdegi meTodebi: 
   - meqanikuri (dafqva, daxarisxeba, Sereva, granuli-
reba); 
   - hidromeqanikuri (daleqva, gafiltvra, centrfugi-
reba); 
   - masagacvla (eqstraqcia, gaSroba, kristalizacia); 
   - qimiuri. 
   organuli produqciis damamzadebel sawarmoTa na-
rCenebidan mwvaved dgas moxmarebis narCenebis Segro-
vebis da gadamuSavebis sakiTxi. rezinis warmoebis nar-
Cenebis gadamuSaveba xorcieldeba 50%-iT. gacveTili 
rezinis nawarmisagan Rebuloben regenerats, romelic 
warmoadgens mravali rezin-teqnikuri nakeTobis ned-
leuls. 
   seriozul problemas warmoadgens navTobgadamamu-
Savebeli da navTobqimiuri sawarmoebis SlamSemkreb-
lebSi daleqili navTobis Slami. arsebobs maTi gada-
muSavebis airadi da orTqlairadi meTodebi an dawva 
energiis misaRebad. 
   metalurgiul sawarmoebSi 1 tona foladze modis 
0,4 tona narCeni. Savi metalurgiis sawarmoebSi 
miiReba brZmeduli da foladsadnobi wida. brZmeduli 
widisagan Rebuloben widur pemzas da widur bambas. 
   Tboeleqtrosadguris narCenebi SeiZleba gamodges 
saSeni masalebis dasamzadeblad, agreTve titanis, 
germaniumis, galiumis, rkinis, aluminis naerTebis, go-
girdis da sxv. misaRebad. unda aRiniSnos, rom am ti-
pis narCenebis mxolod 13-15% gamoiyeneba. 
   samTomopovebiTi sawarmoebidan sasargeblo wiaRi-
seuli Seadgens mTeli mopovebuli masis 20%-s, danar-
Ceni – nayaria. narCenebi faravs miwebs, abinZurebs wya-
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ls, atmosferos, arRvevs garemoSi Camoyalibebul eko-
logiur kanonzomierebebs. 
   xe-tyis damuSavebisas didi mniSvneloba eniWeba mis 
kompleqsur gadamuSavebas, romelic iTvaliswinebs xis 
yvela nawilis - Reros, qerqis, totebis, foTlebis, 
fesvebis, kunZis damuSavebas. xe-tyis narCenebidan Re-
buloben qaRalds, muyaos, mTrimlav da samkurnalo 
nivTierebebs, qafurs da sxv. didi mniSvneloba eniWeba 
gamoyenebuli moxmarebis sagnebis (qaRaldi, tara da 
a.S.) meorad gadamuSavebas. 
   qimiuri da sxva sawarmoTa radiaqtiuri da momwam-
vleli narCenebis utilizacia xdeba specialur saca-
vebSi Camarxvis gziT. saSiSi myari narCenebis uti-
lizacias uyeneben Semdeg moTxovnebs: narCenebis wya-
rodan mcire dacileba, xsnargaumtari ekranebis mowy-
oba miwisqveSa wylebis gaWuWyianebisagan dasacavad da 
drenaJebisa da rezervuarebis mowyoba mavne Semcve-
lobis xsnarebis mosacileblad. 
   msxvil qalaqebSi problemas warmoadgens komunal-
uri narCenebis gatana da gauvnebleba. sanitaruli mni-
Svnelobis garda, komunaluri narCenebis gadamuSaveba 
zrdis nedleulis resursebsac.  
   dReisaTvis arsebobs sayofacxovrebo narCenebis ga-
damuSavebis Semdegi meTodebi: 
   1) kompostirebis; Tu igi Seicavs 20%-de sakvebis 
narCens; biologiuri gadamuSaveba kompostisa da bio-
saTbobis misaRebad xdeba TviTaalebis xarjze, rac 
xorcieldeba mezofiluri da Termofiluri mikroor-
ganizmebiT anaerobul pirobebSi; 
   2) dawvis; narCenebis dawvas mimarTaven, Tu masSi 
didi raodenobiTaa qaRaldi; wva xorcieldeba Rumel-
ebSi 800-10000C-ze, romlebic aRWurvilia airebis gamw-
mendi da siTbos rekuperaciis sistemebiT; 
   3) Camarxvis, romelic gamoiyeneba gansakuTrebiT 
saziano narCenebis mosacileblad; 
   4) nayari poligoni amJamad yvelaze gavrcelebuli 
meTodia; nayarze nagvis daSla da lpoba nela mimdi-
nareobs: 15-20 wlis Semdeg nayari lpeba 3,0 m siRrmeze. 
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nayaris gruntze dayra ar SeiZleba, unda moewyos wya-
lSeuRweveli saZirkveli da filtratis gasayvani mow-
yobiloba. 
   Txevadi narCenebis likvidaciis meTodebia: 
   1) wyalbrunvis Sekruli sqemebis Seqmna gawmendis 
meTodebTan SexamebiT da 
   2) wylis xarjis normebis Semcireba teqnologiuri 
operaciebisa da mowyobilobaTa srulyofis gziT. 
   zogierT dargSi gamoyenebuli Caketilwyalbrunvia-
ni ciklebis mqone uCanadeno teqnologiuri sqemebi 
unarCeno warmoebis saxesxvaobebia. maTSi cdiloben 
Camdinare wylebis gasawmendad Seqmnan lokaluri mow-
yobilobebi im doneze, rom SesaZlebeli gaxdes maTi 
xelaxali gamoyeneba. 
   arsebobs wyalbrunvis Semdegi tipebi: 
   1. wyali – gamacivebel agregatSi, sadac igi ar Wu-
Wyiandeba da isev ubrundeba cikls gacivebis Semdeg. 
   2. wyali – WuWyiandeba teqnologiur procesSi qimi-
uri nivTierebebiT da gasufTavebis Semdeg ubrundeba 
cikls. 

   3. wyali gamoyenebis procesSi cxeldeba da WuWyian-
deba, xolo cikls ubrundeba gacivebisa da gasuf-
Tavebis Semdeg. 

   samrewvelo gamonabolqviT atmosferos gaWuWyiane-
basTan brZolis miRebuli meTodia airebis gawmendis 
mowyobilobebi, magram maTi Rirebuleba maRalia, xo-
lo efeqtianoba arc Tu didi. 
   atmosferos dacvis yvelaze efeqturi meTodebia: 
   1. airuli gamonabolqvis Semcireba teqnologiis 
SecvliT, aparatuli procesis srulyofiT, nedleul-
is SerCeviT, mowyobilobaTa hermetizaciiT, garegani 
gaTbobis sistemis mowyobiT da a.S. 
   2. teqnologiuri procesebis Seqmna airTa rekulti-
vaciiT. 
   unarCeno teqnologiebis danergva rTuli da did 
danaxarjebTan dakavSirebuli procesia. yvela unarCe-
no sawarmo ar iqneba ekonomikurad efeqturi, amitom 
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unarCeno teqnologiis efeqtianobis meTodikis Sedge-
nisas aucilebelia ekologiuri faqtoris gaTvaliswi-
neba [9]. 
 

8.3. samrewvelo narCenebi, myari narCenebis 
gadamuSaveba da samrewvelo obieqtis gavlenis 

Sefaseba garemoze 
 

   warmoebis procesSi warmoiqmneba narCenebis didi 
raodenoba, romlebic gadamuSavebis Semdeg SesaZlebe-
lia kvlav iqnas gamoyenebuli nedleulad.  
   mrewvelobis narCenebis yvela saxeebi iyofa myar 
da Txevad narCenebad.  
   myars miekuTvneba: metalis, xis, plastmasisa da 
sxva masalebis narCenebi, gamwmendi nagebobebis saSua-
lebiT gamoyofili mineraluri da organuli warmoSo-
bis mtveri da samrewvelo nagavi: rezinis, qaRaldis, 
qsovilis, qviSis, widisa da sxvaTa saxiT.  
   Txevads miekuTvneba: Camdinare wylebis naleqi ga-
damuSavebis Semdeg da gazis sveli gawmendis siste-
mebSi arsebuli mineraluri da organuli warmoSobis 
mtveris lami. 
   warmoebis myari narCenebis mTlian moculobaSi di-
di nawili ukavia liTonur narCenebs. liTonis meora-
di resursebi Sedgeba jarTisagan (43%) da nacrenebi-
sagan (57%).  
   jarTs miekuTvneba liTonisa da misi Senadnobebis 
detalebi da nakeTobani, narCenebs - yvela stadiis 
samrewvelo narCenebi, romlebic Seicavs liTons an 
mis garkveul nawils da romelTa gamoyofa SesaZlebe-
lia dnobis procesiT an meqanikuri gziT. magaliTad, 
Sav metalurgiaSi 1 tona foladis gamodnobis dros 
Rebuloben 650 kg jarTsa da narCenebs, aqedan gamomdi-
nare, liTonis jarTisa da narCenebis gamoyenebas didi 
mniSvneloba eniWeba. 
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   myari narCenebis gadamuSaveba mizanSewonilia mox-
des am narCenebis warmoSobis adgilze, radgan es 
gamoricxavs zedmet satransporto xarjebs. 
   liTonis jarTisa da narCenebis gamoyenebis efeqtu-
roba damokidebulia maT xarisxze. maTi danagvianeba 
da dasvra dakavSirebulia did danaxarjebTan gadamu-
Savebis dros. jer xdeba maTi daxarisxeba, Semdeg da-
nawevreba da meqanikuri damuSaveba.  
   xis narCenebi maTi dawnexis Semdeg farTod gamoi-
yeneba kulturul-sayofacxovrebo daniSnulebis sagne-
bis dasamzadeblad. 
   Seqmnilia specialuri poligonebi, sadac xdeba Sem-
degi mavne da toqsikuri nivTierebebis Semcveli nar-
Cenebis damarxva: dariSxanSemcveli araorganuli myari 
narCenebisa da lamis; vercxliswylisSemcveli narCene-
bis; cianSemcveli Camdinare wylebisa da lamis; nacre-
nebis, romlebic Seicaven tyvias, TuTias, kalas, kadmi-
ums, nikels, surmas (stibiums), bismuts, kobaltsa da 
maT SenaerTebs; galvanuri warmoebis narCenebis; orga-
nuli sawvavis; navTobproduqtebiT gaJRenTili qviSisa 
da sxv.         
   poligonebs unda gaaCndeT Semdegi sanitarul-
damcavi zonebi:  
   - 1000 m - 100 aTasi tona/weliwadSi da meti simZ-
lavris toqsikuri narCenebis gamwmendi qarxnebisaTvis;   
   - 500 m - 100 aTas tonamde weliwadSi simZlavris 
toqsikuri narCenebis gamwmendi qarxnebisaTvis;  
   - aranakleb 3000 m - toqsikuri narCenebis damarxvis 
ubnisaTvis. 
   niadagis qimiuri danagvianebis normireba dadgeni-
lia zRvrulad dasaSvebi koncentraciebis mixedviT 
(zdk). zdk warmoadgens niadagis saxnav SreSi qimiuri 
nivTierebis koncentracias miligramebSi 1 kg gruntze. 
es is sididea, romelic ar gamoiwvevs pirdapir an 
irib uaryofiT gavlenas adamianis janmrTelobasa da 
niadagis TviTgawmendis procesze. 
   samrewvelo obieqtis gavlenis Sefaseba garemoze 
xdeba ekologiuri eqspertizis saSualebiT. ekologiu-
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ri eqspertiza warmoadgens proeqtebisa da rekonstru-
qciebis yvela SesaZlebeli ekologiuri da socialur-
ekonomikuri Sedegebis kompleqsuri Sefasebis siste-
mas. 
   mavne nivTierebebis atmosferoSi gafrqvevis proeq-
tebis ekologiuri eqspertizis Catarebis wesi dadge-
nilia saxelmwifo instruqciebiT. 
   garemos dacvis ZiriTad RonisZiebas warmoadgens 
misi mdgomareobis Sesaxeb kontrolis sistema, rome-
lic Sedgeba: garemos mdgomareobaze dakvirvebis da 
mis safuZvelze cvlilebebis prognozis SemuSavebis, 
dabinZurebis wyaroebis gamovlenis da Sefasebis, 
momatebuli gaWuWyianebis SesaZleblobis Sesaxeb gaf-
rTxilebis RonisZiebebisagan. kontroli xorcieldeba 
mudmivi, samarSruto da gadasaadgilebeli postebis 
saSualebiT. 
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Tavi 9 
 

xmauris, infrabgeris, vibraciis, 
eleqtromagnituri velisa da 

maionizirebeli gamosxivebisagan  
dacva 

 

   im mizniT, rom garemo davicvaT xmaurisagan, saWi-
roa vicodeT xmauris dasaSvebi normebi, romlebic 
SemuSavebulia saxelmwifo standartebiT. 
   xmaurisagan dacvis saSualebebis Seqmnisas upirve-
lesad saWiroa gavarkvioT misi saxe, radgan xmauris 
Semcireba SesaZlebelia am saSualebebis sworad Ser-
Cevis Sedegad. arCeven xmauris 2 saxes: sahaerosa da 
struqturuls. 
   sahaero xmauri vrceldeba haerSi xmauris gamomwve-
vi wyarodan dasakvirvebel adgilamde. struqturul 
xmaurs gamoscems kedlebis, gadaxurvebis, tixrebis ga-
daxurvebis, meryevi konstruqciebis zedapiri 20-20000 
hercis bgeriTi sixSireebis diapazonSi. sahaero xmau-
ri Senobis gare wyarodan SenobaSi Semodis daxuru-
li an Ria fanjrebidan, sarkmelebidan da kedlebidan. 
Sinagani wyarodan sahaero xmauri SenobaSi Semodis 
kedlebisa da gadaxurvis, haersatarisa da xvrelebis 
saSualebiT.  
   xmauri SesaZlebelia iyos: 
   - meqanikuri warmoSobis, romelic warmoiqmneba man-
qanebisa da danadgarebis zedapiris vibraciis an 
erTeuli da perioduli dartymebis Sedegad; 
   - aerodinamikuri warmoSobis, romelic warmoiqmne-
ba gazebSi mimdinare procesebis Sedegad; 
   - eleqtromagnituri warmoSobis, romelic warmoiq-
mneba elementebis (rotori, statori, transforma-
toris da a.S.) meryeobis Sedegad; 
   - hidrodinamikuri warmoSobis, romelic warmoiqmne-
ba siTxeebSi mimdinare procesebis (hidravlikuri dar-
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tymebi, kavitacia, nakadis turbulentoba da a.S.) Sede-
gad. 
   xmauri iwvevs saSiS sneulebebs: gul-sisxlZarRvTa 
da endokrinuli sistemebis darRvevebs, kuWis gastri-
tsa da wyluls, nervul gamofitvas, amcirebs organi-
zmis winaaRmdegobasa da sicocxlis xangrZlivobas.  
   xmauris Semcireba SesaZlebelia bgeraCamxSobisa da 
bgeraizoliaciis konstruqciebisa da masalebis gamo-
yenebiT. aseTi konstruqciebis akustikuri efeqti Ziri-
Tadad miiRweva maTi zedapiridan bgeris areklviT. 
   infrabgera warmoadgens bgeriTi talRebis analo-
giurs, igi adamianisaTvis smenadi sivrcis sixSireebze 
naklebi sixSiris drekadi talRebia. 
   infrabgeriTi sivrcis zeda sazRvrad miRebulia 16-
25 herci sixSireebi, qveda sazRvari ki gansazRvruli 
ar aris. praqtikulad sainteresoa rxevebi, romlebic 
hercis meaTed da meased nawilebs Seadgenen.  
   nuls Seicavs atmosferos, tyis, zRvis xmauri. maTi 
wyaroa atmosferos turbulentoba da qari. infrabge-
riTi rxevebis wyaroa, agreTve, mexis ganmuxtva, afeT-
qebebi da sxva. 
   sixSiris nuli sididisaTvis sxvadasxva garemoSi 
damaxasiaTebelia mcire STanTqma, ris Sedegadac 
infrabgeriTi talRebi SeiZleba did manZilebze gavr-
celdes haerSi, wyalsa da dedamiwis qerqSi. am movle-
nas farTod iyeneben Zlieri afeTqebebis an sasroli 
iaraRis adgilmdebareobis gansazRvrisas. did manZil-
ebze sixSiris nuli sididis gavrceleba zRvaze stiqi-
uri ubedurebis – cunamis winaswarmetyvelebis saSua-
lebas iZleva.    
   infrabgerisagan dacva SesaZlebelia mowyobilobis 
konstruqciisa da samuSao reJimis SecvliT, wyaros 
bgeraizoliaciiT da bgeris energiis CaxSobiT. 
   vibracia warmoiqmneba transportis, Zravebis, tur-
binebis da sxva manqanebis muSaobisas. misi moqmedeba 
imdenad Zlieria, rom zogjer iwvevs muSaobis reJimis 
darRvevas da danadgaris dangrevasac. misi moqmedebis 
Sesamcireblad mimarTaven dacvis sxvadasxva saSu-
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alebebs. vibracia gadaecema gruntis an milgayvanilo-
bis saSualebiT samSeneblo konstruqciebs, romelTa 
rxevebi iwvevs struqturul xmaurs. 
   vibraciisagan dacva unda moxdes TviT wyaroze ze-
moqmedebis saSualebiT, an Tu es SesaZlebelia misi 
gavrcelebis gzaze. pirvel SemTxvevaSi efeqturia da-
nadgarebis muSaobis rezonansuli reJimebis gamoric-
xva da specialuri tipis fundamentebis mowyoba.  
   vibraciuli teqnikis erT-erTi amocanaa mavne vibra-
ciisagan adamianebis, xelsawyoebis, manqanebis da nage-
bobaTa dacva. Cveulebriv pasiur vibroizoliaciasTan 
erTad, romelsac ar sWirdeba energiis damatebiTi 
wyaro, iyeneben statikur da dinamikur balansirebas. 
irCeven inerciul da drekad parametrebs, romlebic 
gamoricxavs rezonansul zonaSi muSaobas. garda 
amisa, SehyavT madempfirebeli elementebi im SemTxvevi-
saTvis, rodesac SeuZlebelia rezonansis zonidan 
moSorebiT muSaoba.  
   vibracias dinamikurad axSoben specialurad awyo-
bili vibraciuli an dartyma-vibraciuli mowyobilo-
bebis mierTebis gziT. kuTxuri vibraciebis CasaxSobad 
ayeneben giroskopebs. 
   vibraciebis dinamikuri marTvis mizani SeiZleba 
iyos rxevebis CaxSoba, gaZliereba an stabilizacia. 
rxevebis dinamikurad gaZlierebis mizniT, sistema 
unda aiwyos rezonansuli reJimiT. 
   Tu vibraciaSi mTeli organizmia CaTreuli, vibra-
cia zogadia, Tu misi romelime nawili - adgilobrivi 
an lokaluri. orive saxeobis vibracia warmoiqmneba 
transportiT mgzavrobis, sxvadasxva meqanizmis muSa-
obisa da kosmiuri frenisas startisa da miwaze daSve-
bis dros. 
   vibraciis moqmedebis xasiaTs ganapirobebs misi six-
Sire, Zala da xangrZlivoba. igi SeiZleba SemoisazRv-
ros SenjRrevis SegrZnebiT (palesTezia) an gamoiwvi-
os cvlilebebi nervul, sisxlgamtar da sayrden-samo-
Zrao sistemaSi. vibraciis xangrZlivi, Zlieri moq-
medebisas viTardeba profesiuli daavadebebi.  
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   vibraciuli daavadeba profesiuli daavadebaa, ra-
sac iwvevs organizmze adgilobrivi da saerTo vibra-
ciis xangrZlivi zemoqmedeba. igi viTardeba TandaTa-
nobiT da didxans ar moqmedebs Sromisunarianobaze. 
dasawyisSi axasiaTebs kidurebis tkivili da sisuste, 
sicivisadmi momatebuli mgrZnobeloba. Semdeg, SeiZle-
ba daerTos krunCxvebi, avadmyofs TiTebi uTeTrdeba 
da maTi mgrZnobeloba qveiTdeba, kidurebis sisxlZar-
RvebSi aRiniSneba cvlilebebi. avadmyofi male iRleba, 
gaRizianebulia, awuxebs Tavis tkivili, zogjer Tav-
bru esxmis. SemdgomSi irRveva gulsisxlZarRvTa sis-
temis moqmedeba, Sinagani sekrecia da nivTierebaTa 
cvla. 
   eleqtromagnituri veli fizikuri velis erT-erTi 
saxea, romlis meSveobiT xorcieldeba eleqtrulad 
damuxtuli nawilakebis an magnituri momentebis mqone 
nawilakebis urTierTqmedeba.    
   eleqtromagnituri velisagan dacva ZiriTadad 
xorcieldeba wyarosagan manZilebis dacviT, romelic 
ganisazRvreba gadamcemebis simZlavriT, antenebis kon-
struqciiT, simaRliT, mimarTulebiT, adgilmdebareo-
bis reliefiTa da sxv.; eleqtromagnituri velisagan 
mosaxleobis dacvis mizniT dgindeba sanitarul-dam-
cavi zonebi.  
   maionizirebeli gamosxiveba aris gamosxiveba, 
romlis garemosTan urTierTqmedeba iwvevs atomebisa 
da molekulebis ionizacias. maionizirebeli gamosxi-
vebis saxeebia: eleqtromagnituri gamosxiveba, alfa-
nawilakebis, eleqtronebis, pozitronebis, protonebis, 
neitronebisa da sxva damuxtuli da neitraluri nawi-
lakebis nakadebi. 
   maionizirebeli gamosxiveba did rols asrulebs 
sxvadasxva fizikur da qimiur procesebSi, biologia-
Si, medicinaSi, soflis meurneobasa da teqnikaSi. 
   radioaqtiuri gamosxiveba kargavs Tavis energias 
cocxal da aracocxal materiaze nebismieri saxis 
gamosxivebis zemoqmedebis Sedegad. materiaSi mimdi-
nareobs mTeli rigi rTuli gardaqmnebi. aseTi zemoq-
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medebis ZiriTad process warmoadgens ionizacia, ris 
Sedegadac neitraluri atomebi an atomTa jgufebi 
eleqtrulad imuxteba. 
   maionizirebeli radiacia organizmze moqmedebs ro-
gorc gamosxivebis garegani, ise Sinagani wyaroebidan. 
sxvadasxva saxis gamosxivebis damazianebeli moqmedeba 
damokidebulia maT gamRwev aqtiurobaze da qsovileb-
Si ionizaciis simkvriveze. rac ufro moklea sxivis 
mier gavlili gza, miT ufro metia ionizaciis simkv-
rive da ufro Zlieria damazianebeli moqmedeba. maion-
izirebeli gamosxivebis biologiuri moqmedeba damo-
kidebulia miRebuli dozis sidideze, gamosxivebis 
moqmedebis xangrZlivobasa da dasxivebuli organizmis 
saerTo mdgomareobaze. adamianisaTvis absoluturad 
sasikvdilo doza erTjeradi dasxivebisas daaxloebiT 
600 rentgens Seadgens. 
   dadgenilia gamosxivebis moqmedebis 2 ZiriTadi 
meqanizmi, romelTa gamocalkeveba cocxal organizmSi 
SeuZlebelia:  
   a) pirdapiri moqmedebiT, rodesac ziandeba is mol-
ekula, romelmac STanTqa energia;  
   b) arapirdapiri moqmedebiT, raSic yvelaze didi 
mniSvneloba eniWeba wylis radiolizs, anu wylis daS-
las Jangbadisa da wyalbadis atomebad da Tavisufal 
radikalebad.  
   Jangbadisa da wyalbadis Tavisufali atomebi, agre-
TveH radikalebi reagireben erTmaneTTan da wylis mo-
lekulebTan, ris Sedegadac iqmneba metad aqtiuri way-
lbadis zeJangi - H2O2. wyalSi warmoqmnili Tavisufa-
li radikalebi wyalbadis zeJangTan erTad xasiaTdeba 
maRali aqtiurobiT, isini urTierTmoqmedeben ujredis 
Semadgenel nawilakebTan da cvlian maT bunebas. 
   mcire dozebiT dedamiwis yoveli mobinadre ganic-
dis maionizirebeli gamosxivebis, kerZod kosmiuri 
sxivebisa da im radioaqtiuri izotopebis gamosxivebis 
zemoqmedebas, romlebic Sedis TviT organizmis Sed-
genilobaSi da garemoSi. atomuri iaraRis gamocda da 
atomuri energiis samSvidobo gamoyeneba zrdis radio-
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aqtiur fons. amitom sadReiso amocanas warmoadgens 
maionizirebeli gamosxivebis biologiuri moqmedebisa 
da aRdgenis procesebis Seswavla da damcavi saSu-
alebebis gamonaxva.  
   maionizirebeli gamosxivebisagan dacva SesaZlebe-
lia normebis dacviT, romelTa mixedviT reglamenti-
rebulia myari da Txevadi radioaqtiuri narCenebis 
Segroveba, gadatana da gauvnebleba. radioaqtiuri 
narCenebi klasificirdeba fizikuri mdgomareobis mix-
edviT: mtverairovani, Txevadi da myari, xolo aqtiu-
robis mixedviT: naklebadaqtiuri, saSualodaqtiuri 
da maRalaqtiuri. 
   akrZalulia nebismieri kategoriis Txevadi radio-
aqtiuri narCenebis CaSveba WebSi, burRilebSi, ormoeb-
Si, sarwyav mindvrebSi, gubeebSi, tbebsa da wyalsate-
vebSi. 
   myari da Txevadi radioaqtiuri nivTierebebis Seg-
roveba xdeba konteinerebSi, xolo damarxva -  speci-
alurad gamoyofili teritoriebis farglebSi.  
   radioaqtiuri nivTierebebis transportireba xdeba 
specialuri avtotransportiT da sarkinigzo vagone-
biT. 
   SaxtebSi radioaqtiuri nivTierebebis damarxva ar 
aris sasurveli im mizeziT, rom es nivTierebebi gamo-
yofs didi raodenobiT siTbos, ramac SesaZlebelia 
gamoiwvios afeTqeba.  
   ufro naklebad saSiSia amgvari narCenebis CaSveba 
zRvis did siRrmeebSi da dedamiwis Rrma fenebSi, wya-
lgaumtar Sreebs Soris. 
   mtverairovani gamonafrqvevebi, romelTa gafrqveva 
xdeba saventiliacio milebis saSualebiT miekuTvneba 
naklebadaqtiur kategorias. saventiliacio gamonaf-
rqvevebis Sesamcireblad gamoiyeneben saadsorbcio 
svetebsa da gazgolderebs. 
   radiaciuli kontrolis meTodebi damyarebulia 
ionizirebuli gamosxivebis parametrebis gamoTvlebze, 
risTvisac gamoiyeneba dozimetrebi. 
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Tavi 10 
 

didi qalaqebis ekologiur - 
geografiuli problemebi 

 

   urbanizacia warmoadgens erTmaneTTan mWidrod dak-
avSirebul da urTierTganpirobebul socialur-ekono-
mikuri movlenebis rTul SeTanawyobas, romelic gamo-
wveulia qalaqebis mzardi roliT sazogadoebrivi 
cxovrebis yvela sferoSi.  
   mecnierebis da teqnikis, mSeneblobis da soflis 
meurneobis ganviTarebam da urbanizaciis procesebis 
gafarToebam gaarTula sazogadoebisa da bunebis ur-
TierTqmedeba, ramac gamoiwvia did teritoriebze bune-
brivi pirobebis darRveva. 
   urbanizaciis mTavari niSnebia: 
   - adamianis saqmianobis koncentracia qalaqebSi; 
   - mosaxleobis socialuri aqtiurobisa da mobilu-
robis gaZliereba; 
   - industrializacia, SemdgomSi ki avtomatizebul 
warmoebaze gadasvla; 
   - informaciis dagrovebisa da gadacemis gafar-
Toeba; 
   - arasawarmoo sferos daCqarebuli zrda da saqa-
laqo aglomeriaciebis ganviTareba; 
   - yvela saxis dasaxlebaTa Soris kavSirebis gaZli-
ereba. 
   qalaqi axdens warmoebis koncentracias, sul ufro 
mzardi raodenobiT izidavs mosaxleobas, ris gamoc, 
farTovdeba misi funqciuri daniSnuleba. 
   urbanizaciis procesSi udides rols asrulebs 
samrewvelo warmoeba, romelic ZiriTadad, qalaqebSia 
Tavmoyrili. 
   urbanizacia erTis mxriv, xels uwyobs qveynis gan-
viTarebas, meores mxriv, warmoSobs mwvave socialur 
da ekologiur problemebs. 
   bunebrivi garemos da biosferos degradaciis mZl-
avr kerebs warmoadgens urbanuli warmonaqmnebi, didi 
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qalaqebi da qalaqebis aglomeraciebi. did qalaqebSi 
warmoiqmneba anTropogenuri gavlenis zonebi, uaryof-
iTi movlenebis Sekreba da aqedan gamomdinare, gare-
mos intensiuri degradacia. 
   didi qalaqebis garSemo 25-30 km radiusiT SeiniSne-
ba niadagis fizikur-geografiuli cvlilebebi, miwisq-
veSa wylebis komponentebis Secvla da ufro farTo 
masStabiT - garemos biogeoqimiuri cvlilebebi. 

   XXI saukuneSi qalaqebis raodenoba milioni mosax-
leobiT gaizarda 10-jer, xolo 5 milioniani qala-
qebis - 20-jer. amave periodSi msoflios 25 didi qala-
qis mosaxleoba gaizarda 4-jer da es procesi ganux-
relad izrdeba. 
   qalaqebSi da qalaqebis aglomeriaciebSi Tavmoyri-
lia adamianebis moRvaweobisa da sameurneo saqmiano-
bis sxvadasxva formebi, romlebSic fokusirdeba gare-
moze anTropogenuri zemoqmedeba. amitom qalaqebSi 
sxvadasxva ekologiuri problemebis warmoSobis meti 
SesaZleblobaa. 
   aSS-s garemos dacvis saagentos mier dadgenilia 
sawarmoebis 2 jgufi, romlebic ekologiurad warmo-
adgenen garemos dabinZurebis wyaroebs: 
1. atmosferos damabinZurebeli sawarmoebi (romelTa 
mier gamofrqveuli narCenebis moculoba >100 t/weli-
wadSi): samTo-gamamdidrebeli kombinatebi, naxSirgamma-
didrebeli fabrikebi, qimiuri qarxnebi (azotis, hid-
roftoris, gogirdmJavas, superfosfatis, gogirdis 
mwarmoebeli), samSeneblo masalebis damamzadebeli 
qarxnebi (portland-cementis, kiris, minaZafis, saaglo-
melioracio fabrikebi, foladsadnobi da spilenZ-
sadnobi qarxnebi, Tixamiwis qarxnebi, tyviisa da TuTi-
is mwarmoebeli da celuloza-qaRaldis kombinatebi. 
2. wylis damabinZurebeli sawarmoebi: xis damamuSavebe-
li, celuloza-qaRaldis kombinatebi, safeiqro, tya-
vis, araorganuli qimiis (saRebavebis, melnebis, sasu-
qebis), organuli qimiis (plastmasebis, sinTetikuri ma-
salebis, sapnis, pesticidebis, fisis) mwarmoebeli, fa-
rmacevtuli, rezinis, navTobgadamamuSavebeli, kvebis 
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mrewvelobis (Tevzis sakonservo, zRvis produqtebis, 
xorcis, Saqris, fqvilis), samSeneblo masalebis (ceme-
ntis, minis, sagzao safaris masalebis), manqanaTmSeneb-
lobis, metalurgiuli (feroSenadnobis, feradi liT-
onebis) sawarmoebi. 
   qalaqebis komunalur-sayofacxovrebo meurneobis 
zegavlena garemoze gamoixateba kanalizaciis, wyalmo-
maragebisa da gaTbobis sistemebis centralizaciis 
xarisxiT. gaTbobis calkeuli, aracentralizebuli 
sistemebi warmoadgens atmosferos damabinZurebel 
mcire zomis uamrav wyaros, romlebzec ar aris damo-
ntaJebuli gamwmendi xelsawyoebi. 
   qalaqebis komunalur-sayofacxovrebo meurneobis 
narCenebi ZiriTadad miekuTvneba myar narCenebs, rome-
lTa mcire nawili utilirdeba, meore nawili – saw-
yobdeba, ris Sedegadac binZurdeba niadagi, zedapiru-
li da miwisqveSa wylebi, danarCens rogorc wesi -  
wvaven.  
   radgan nagavsayrelebze narCenebis dawva aikrZala, 
maT udides nawils wvaven nagavgadamamuSavebel qarx-
nebSi. maTgan udidesi qarxnebi (250 tonaze meti dR-
eSi), aseve iTvleba ekologiurad saSiS warmoebebad. 
   transportis saSualebiT atmosferos dabinZureba-
ze SeiZleba vimsjeloT aSS-s magaliTze, romelic ga-
mokvleul iqna 1970 wels. avtotransportis moZraobis 
intensivobam qalaqis farglebSi Seadgina mTel 
qveyanaSi garbenebis moculobis 49.9%. garda amisa. mni-
Svneloba aqvs avtomanqanebis simZlavres, romelic 
gansazRvravs sawvavis xarjs. qalaqis avtotransport-
ze modioda mTeli qveynis transportis mier moxmare-
buli energiis 47,9%, aqedan msubuq avtomobilebze - 
34,2%. 
   rig qalaqebSi atmosferos dabinZurebis wyaros 
warmoadgens aviacia, romelic ganixileba rogorc 
dabinZurebis lokaluri wyaro. aSS-Si aviaciaze modis 
qalaqebSi arsebuli gamonabolqvis 1%, magram zogi-
erT qalaqSi aRwevs 2,5-3,2%, xolo aeroportebis mim-
debare teritoriebze – 60-75%-s.  
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   atmosferos dabinZurebaSi mTavari roli miekuTv-
neba gazis gamonafrqvevebs avtotransportidan, samre-
wvelo sawarmoebidan, Tboeleqtrosadgurebidan da 
komunalur-sayofacxovrebo obieqtebidan. 1970 wlis 
monacemebiT aSS-Si dabinZurebis sxvadasxva wyaroebi-
dan atmosferoSi gafrqveul iqna 200 mln tonaze meti 
mavne nivTiereba. 
   wyalsatevebisa da mdinareebis dabinZureba umetes-
wilad xdeba qalaqebSi arsebuli sawarmoebisa da 
komunalur-sayofacxovrebo samsaxurebis Camdinare 
wylebiT. sawarmoebidan Camdinare wylebis didi rao-
denoba modis navTobgadamamuSavebel, metalurgiul, 
qimiur, celuloza-qaRaldisa da koqsqimiuri dargebis 
sawarmoebze. 
   garda sawarmoebisa da komunalur-sayofacxovrebo 
samsaxurebis Camdinare wylebisa, qalaqis teritoriaze 
zedapiruli wylebis mniSvnelovani wili modis daur-
egulirebel Camdinare wylebze, romlebic formirdeba 
kokispiruli wvimebiT, Tovlisa da yinulis dnobiT, 
wylis transportis mier gamoyenebuli wylebiTa da 
a.S. 
   qalaqis teritoriaze arasakmarisad gawmendili da 
gauwmendavi Camdinare wylebis CaSveba wyalsatevebsa 
da mdinareebSi iwvevs wylis sxvadasxva xarisxiT 
daWuWyianebas. umeteswilad gavrcelebulia sakvebi, 
organuli da araorganuli nivTierebebisagan gamow-
veuli qimiuri dabinZureba. did saSiSroebas warmo-
adgens fosforis, azotisa da maTi SenaerTebiT gaje-
rebuli sayofacxovrebo da sawarmoo Camdinare wyl-
ebi, romlebSic fosforisa da azotis Semcveloba mni-
Svnelovan sidideebs aRwevs. 
   araorganuli nivTierebebiT (alkaloidebi, mJaveebi, 
liTonebi) Camdinare wylebis gajereba gamowveulia 
warmoebaSi nedleulis arasrulad gamoyenebis, dana-
kargebisa da narCenebis arsebobiT. magaliTad, meTil-
vercxliswylis, qimiur, celuloza-qaRaldisa da ele-
qtroteqnikuri sawarmoebis vercxliswylisa da misi 
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SenaerTebis yovelwliuri danakargebi da narCenebi 
Seadgens 1,9 tonas. 
   kvebis, celuloza-qaRaldisa da komunalur-sayo-
facxovrebo sawarmoebis Camdinare wylebisaTvis 
damaxasiaTebelia sxvadasxva Sedgenilobis organuli 
SenaerTebi. yvelaze toqsikurs miekuTvneba pesticide-
bi, detergentebi da navTobi.  
   qalaqebis farglebSi qlororganuli pesticidebiT 
wylis nakadebis daWuWyianebis wyaroebs warmoadgens: 
zedapiruli nakadebi pesticidebiT damuSavebuli gamw-
vanebuli teritoriebidan da tyis zonebidan, sawar-
moTa narCenebi, aseve danakargebi masalebis transpor-
tirebisa da Senaxvis dros da atmosferuli naleqebi. 
   yovelwliurad izrdeba sinTetikur aqtiur nivTi-
erebaTa wili warmoebebSi. es nivTierebebi Znelad eq-
vemdebareba gawmendas. maTi koncentracia Camdinare 
wylebSi aRwevs 4-6 mg/l, mdinareebSi – 0,3-1,0 mg/l, 
iSviaTad – 1,9 mg/l, xolo dasaSvebi koncentracia 
Seadgens 0,3 mg/l. 
   yvelaze gavrcelebuli organuli damabinZurebelia 
navTobproduqtebi, romlebic warmoadgens SenaerTebis 
did jgufs. maTi toqsikuroba izrdeba navTobis gada-
muSavebis intensivobasTan erTad. wyalsatevebSi navT-
obis ZiriTadi Cadineba dakavSirebulia mis gadamuSa-
vebasTan da rogorc sawvavis da samrewvelo ned-
leulis saxiT gamoyenebasTan. avtotransportze modis 
wyalsatevebSi navTobis Cadinebis 60%, saSualod 1 
avtomanqanaze - 10 l/weliwadSi. aris wyalsatevebSi 
navTobis avariuli Cadinebis SemTxvevebic, xolo maTi 
nawili wyalsatevebSi xvdeba atmosferuli naleqebis 
saSualebiT. 
   wyalsatevebis dabinZurebis specifiur saxes warmo-
adgens baqteriologiuri dabinZureba, gamowveuli inf-
eqciuri virusebiT, baqteriebiTa da a.S., romlebic 
xvdeba wyalsatevebSi xorcisa da rZis mrewvelobis 
sawarmoebis, samecniero laboratoriebisa da saavadm-
yofoebis Camdinare wylebiT.  
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   zogierTi qalaqis aglomeriaciebis farglebSi adg-
ili aqvs wyalsatevebis fizikur dabinZurebas, rome-
lic gamowveulia niadagis eroziiT, mSeneblobiT, wa-
rmoebebiTa da maTi dauregulirebeli CamonadeniT. 
magaliTad, merilendis StatSi qalaqebis samSeneblo 
moednebidan Camotanili Slamis raodenoba ramdenime 
aTeuljer aRemateba sasoflo-sameurneo savargulebi-
dan Camotanil masalas. 
   urbanizebuli teritoriebis farglebSi didi mniS-
vneloba eniWeba teritoriis ganaSenianebis organiza-
cias. atmosferuli naleqebis mcire raodenobis miuxe-
davad asfaltirebuli teritoriebis didi procenti 
ganapirobebs Camonadenis maRal sidideebs (50%-de). 
aseT pirobebSi qalaqis farglebSi haeris tenianoba, 
romelic aucilebelia aorTqlebisaTvis aris naklebi, 
qalaqis mimdebare teritoriebTan SedarebiT. Sedegad, 
qalaqebis farglebSi atmosferoSi rCeba Tburi ener-
giis garkveuli raodenoba, romelic unda daxarjuli-
yo aorTqlebis dros (600 kal 1 gr wyalze). am 
energias emateba sawarmoebis mier gamomuSavebuli 
Tburi energia, ris gamoc, qalaqebSi dRisiT war-
moiqmneba e.w. `Tburi kunZulebi”. RamiT qvis zedapiri 
siTbos gascems ufro swrafad, vidre mcenareulobiT 
dafaruli teritoriebi qalaqis SemogarenSi. amis 
Sedegad, warmoiqmneba e.w. `qalaqis brizebi”, ris 
gamoc, qalaqebisaTvis damaxasiaTebelia Ramisa da 
dRis temperaturebis didi amplitudebi. 
   qalaqebis farglebSi SedarebiT gareubnebisagan 
Secvlilia aerodinamiuri reJimic. garkveulwilad 
igi dakavSirebulia maRal SenobebTan, romlebic xels 
uwyobs, erTis mxriv, haeris nakadebis vertikaluri 
profilis cvalebadobasa da qaris siCqaris Semcire-
bas miwis zedapirTan da meores mxriv, qaris nakadebis 
siswrafis zrdas quCebis gaswvriv, gansakuTrebiT ze-
dapirul SreSi (ix. nax. 9.1.). 
     qalaqebis farglebSi aseve darRveulia naleqebis 
reJimic, romelic gamoixateba: mcire intensivobis 
naleqebis (0,01 mm/wT) ufro met xangrZlivobaSi, kokis-
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piruli wvimebis (>0,04 mm/wT) didi intensivobiT da 
Tbil periodebSi naleqebis didi raodenobiT modine-
baSi, umeteswilad kokispiruli wvimebis xarjze.  
 
 
 
 
 
 
  
 
 
nax. 22. didi qalaqebis Tavze narCenebiT gajerebuli 
Rrubeli, romelic warmoiqmneba turbulen turi da 

konveqciuri moZraobis gavleniT (lovri, 1967) 
 

      qalaqSi arsebuli wyalgaumtari fenis gamo, mni-
Svnelovnad icvleba zedapiruli Camonadenis drenaJis 
pirobebi: mcirdeba zedapiruli wylebis gruntSi CaJo-
nvis intensivoba, ris gamoc, izrdeba aeraciis zonis 
simZlavre, izrdeba nakadis intensivoba da misi gav-
lis piki.  
   urbanizebuli teritoriebis farglebSi zedapiru-
li nakadis gazrdili moculobebi da intensivoba 
zrdis teritoriis datborvis albaTobas da amcirebs 
maT Soris intervals. garda amisa, datborvis risks 
amaRlebs mdinareTa kalapotebis gasworeba, betonire-
ba, Seviwroeba da a.S.  
   zedapiruli Camonadenis moculobisa da intensive-
bis amaRleba, gansakuTrebiT wyaldidobebis dros aZ-
lierebs eroziul procesebsa da xels uwyobs niada-
gis gadarecxvas. qalaqebis farglebSi es procesi mim-
dinareobs 10-15-jer ufro intensiurad, vidre soflis 
pirobebSi. 
   garda amisa, niadagis zedapiruli Sris aqtiuri ga-
motana zedapiruli wylebis mier, arRvevs niadagwar-
moqmnis process.  
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   niadagis struqturisa da qimiuri Sedgenilobis 
mniSvnelovani darRvevebi xdeba niadagSi gogirdisa 
da azotis naerTebis, plastikuri da xelovnuri near-
Tebisa da marilebis moxvedris gamo. gansakuTrebiT 
saSiSia avtomagistralebis gaswvriv niadagSi liTo-
nebis (kadmiumi, nikeli, TuTia, tyvia) moxvedra, sadac 
maTi koncentraciebi gzidan daSorebisa da niadagis 
siRrmis mixedviT izrdeba 100-dan 1000-de. 
   qalaqebis aglomeriaciebis farglebSi sxvadasxva 
samSeneblo masalebis (qvis, RorRis, qviSis) mopovebis 
procesisaTvis damaxasiaTebelia miwis zedapiris mniS-
vnelovani darRvevebi, romlebic iwvevs bunebrivi pro-
cesebis cvlilebebs.      
   qalaqebisaTvis damaxasiaTebelia darRveuli buneb-
rivi biocenozebi da `Semcirebuli” xelovnuri bio-
cenozebi. gansakuTrebiT araxelsayrel pirobebSi imy-
ofebian mcenareebi, romelTa kritikuli mdgomareoba 
dakavSirebulia gruntis wylebis doneebis dawevasTan, 
Jangbadis ukmarisobasTan atmosferosa da niadagSi, 
niadagis struqturis darRvevasTan, sakvebi nivTiere-
bebis naklebobasTan niadagis xsnarSi (gansakuTrebiT 
azotisa da fosforis) da qloridebis, pesticidebisa 
da liTonebis siWarbesTan. satransporto magistrale-
bisaTvis damaxasiaTebelia naxSirbadis Jangisa da 
azotis Jangeulebis koncentracia. 
   qalaqebis mikroklimatze gavlena aqvs reliefsa da 
klimatur pirobebs. zog SemTxvevebSi qalaqis raion-
ebs Soris simaRleTa sxvaoba Seadgens 400-500 m, xolo 
teritorias axasiaTebs sxvadasxva eqspozicia, mzis 
radiaciasTan da gabatonebul qarebTan mimarTebaSi. 
   atmosferoSi gafrqveuli nivTierebebis ganawileba-
ze gavlena aqvs haeris tenianobas, atmosferuli nale-
qebis raodenobasa da reJims. haeris tenianobis gazr-
dasTan erTad izrdeba nivTierebaTa koncentraciebi, 
garda SenaerTebisa, romelTac axasiaTebT hidroli-
zis unari. tenis kondensaciis dros mimdinareobs na-
wilakebis damZimeba da maTi Tavmoyra atmosferos 
dedamiwispira fenebSi. atmosferuli naleqebi xels 
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uwyobs atmosferodan dabinZurebuli nivTierebebis 
gamoyofas. 
   rigi meteorologiuri pirobebis erTobliobas 
SeuZlia Seqmnas mkveTrad arasaxarbielo situcia. 
magaliTad, haeris tenianobis amaRlebis, mzis maRali 
radiaciisa da haerSi Sewonili nivTierebebis arse-
bobis dros, mkveTrad aqtiurdeba gogirdis Jangeule-
bis warmoqmnis procesi, xolo mzis radiaciis siuxve 
(>400 kal/sm2), temperaturuli inversiebi da qaris 
mcire siCqare, xels uwyobs fotoqimiuri oqsidantebis 
warmoqmnas [13]. 
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Tavi 11 
 

bunebrivi geologiuri da sainJinro 
geologiuri procesebi 

 

   geologiuri procesebi arsebiT rols asruleben 
dedamiwis reliefis CamoyalibebaSi da ganapirobeben 
im garemos, romliTac xdeba ama Tu im teritoriis sa-
inJinro geologiuri pirobebis Sefaseba. ZiriTadi ge-
ologiuri procesebi: mdinaris eroziuli moqmedeba, 
zRvis abrazia, qanebis gamofitva, seli, mewyeri, zvavi, 
karsti, sufozia, Tanamedrove teqtonikuri da seismu-
ri movlenebi da sxv., zegavlenas axdenen sainJinro na-
gebobebze da xSirad gansazRvraven maT konstruqciul 
Taviseburebebs, ganlagebis adgils, samSeneblo samu-
SaoTa warmoebis Tanmimdevrobas da a.S.  
   mSenebloba Tavis mxriv iwvevs bunebrivi garemos 
wonasworobis darRvevas, rac axdens gavlenas sainJin-
ro geologiuri procesebis  ganviTarebaze. amgvarad, 
sainJinro geologiuri procesebis Seswavla warmoad-
gens sainJinro geodinamikis  ZiriTad amocanas. 
   sainJinro geologiuri procesebis klasifikaciis 
mixedviT gamoiyofa procesebis jgufebi, romelTa ga-
momwvevi mizezebia: 
1) gamofitvis faqtorebis moqmedeba. 
2) zRvebisa da qaris moqmedeba (abrazia, eoluri pro-
cesebi). 
3) zedapiruli wylebis moqmedeba (erozia, selebi). 
4) simZimis Zalis gamovlineba (zvavi, Svavi, mewyeri). 
5) hidrodinamikuri wneva da miwisqveSa wylis qimiuri 
moqmedeba (sufozia, karsti). 
6) miwisqveSa wylebis gayinva-galxobis procesSi gamo-
vlinebuli Zalebi (gayinvis deformaciebi, burcobebi). 
7) endogenuri Zalebi (seismuroba, teqtonikuri defor-
maciebi). 
   geologiuri procesebis Seswavlisas gansakuTrebu-
li yuradReba unda daeTmos maTi warmoqmnis mizezebs, 
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droSi mimdinareobas, raodenobriv Sefasebas, im Ro-
nisZiebebis SerCevas, romlebic Tavidan agvacilebs am 
procesebis mavne gavlenas mSeneblobaze da uzrunvel-
yofs nagebobaTa normalur eqspluatacias. 
 

11.1. qanebis gamofitva da eroziuli  

procesebi 
 

   gamofitva ewodeba qanebis daSlisa da maTi Sedge-
nilobis Secvlis process, romelic mimdinareobs de-
damiwis zedapirze moqmedi sxvadasxva faqtorebis, anu 
gamofitvis agentebis zemoqmedebis Sedegad. gamofit-
vas ZiriTadad ganapirobebs: garemos temperaturis 
meryeoba, wylis meqanikuri da qimiuri zemoqmedeba, 
Jangbadis, naxSirorJangis, mJaveebis, tuteebisa da sxva 
qimiuri naerTebis zemoqmedeba, qaris moqmedeba, cocxa-
li organizmebis gavlena da a.S. 
   dedamiwis Siga anu endogenuri procesebis Sedegad 
warmoqmnili reliefis dadebiTi formebis TandaTano-
biT mosworeba-moSandakeba mimdinareobs gare dinami-
kuri Zalebis – egzogenuri procesebis saSualebiT. 
   gamofitvis procesebi moqmedeben samSeneblo masa-
lebze da nagebobebzec. 
   gamofitvis agentebi intensiurad moqmedeben dedami-
wis zedapirze, siRrmeSi isini Sesustebulia da misi 
CaRwevis siRrme damokidebulia qanebis daSla-danawev-
rebis xarisxze. siRrmiT gamofitvas xels uwyobs teq-
tonikuri napralebi da rRvevebi. aqtiuri gamofitvis 
siRrme ZiriTadad 5-10 m-ia. 
   qanebis gamofitvis Sedegad warmoiSveba e.w. gamo-
fitvis qerqi, romelic fizikurad da qimiurad saxec-
vlil qanebs an maTi daSlis produqtebs Seicavs. 
   gamofitvisas warmoSobil da adgilze darCenil 
danagrovebs eluvioni ewodeba, masSi garda ZiriTadi 
qanebis namtvrevebisa, didi raodenobiT aris gamofit-
vis procesSi warmoqmnili Tixovani masala. eluvionis 
erT-erTi saxea gamofitvis saboloo produqti – nia-
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dagi, romelic uxvad Seicavs mineralur nivTierebebs 
da organuli warmoSobis humuss.  
   qanebze zemoqmedebis xasiaTis mixedviT arCeven fi-
zikur (meqanikur), qimiur da organul gamofitvas. 
   fizikuri (meqanikuri) gamofitvis dros, romelic 
mimdinareobs temperaturis meryeobis, wylis gayinvis, 
qaris, mcenareTa fesvebis zrdis dros warmoqmnili 
wnevis da a.S. gavleniT, ZiriTadad xdeba qanebis meqa-
nikuri danawevreba maTi mineraluri Sedgenilobis 
cvlilebis gareSe.  
   mSrali klimatis pirobebSi tenis intensiuri aor-
Tqlebisas qanebis daSla SeiZleba mimdinareobdes nap-
ralebSi, forebsa da sicarieleebSi marilebis gamo-
leqvisa da kristalizaciis Sedegad. kristalizaciu-
ri wneva imdenad maRalia, rom mas SeuZlia daarRvios 
nebismieri mtkice qanis mTlianoba. 
   qimiuri gamofitvis procesSi xdeba qanis daSla-
gardaqmna, rasac Tan axlavs mineraluri da qimiuri 
Sedgenilobis cvlileba, axali, gamofitvis procesi-
sadmi ufro mdgradi mineralebis warmoqmna da minera-
luri nivTierebis dagroveba wmindadispersul-koloi-
duri saxiT. qimiuri gamofitvis ZiriTad agentebs war-
moadgenen wyali da masSi gaxsnili naxSirorJangi, or-
ganuli da sxva mJavebi, romlebic warmoiqmnebian sxva-
dasxva mineralis, mcenareuli narCenebis daSlisa da 
organizmebis cxovelmoqmedebis Sedegad. 
   adviladxsnadi qanebia – qvamarili, TabaSiri, nak-
lebadmdgradia – magmuri, gansakuTrebiT intruziuli 
saxesxvaobebi, romlebic xvdebian ra maTTvis uCveulo 
garemoSi ganicdian fizikur da qimiur gardaqmnas. 
   organuli (biologiuri) gamofitva mimdinareobs 
cocxali organizmebis cxovelmoqmedebis Sedegad. 
garda fesvebis meqanikuri zemoqmedebisa, mcenare or-
ganuli mJavebis gamoyofiT mniSvnelovan zegavlenas 
axdens qimiuri gamofitvis procesis mimdinareobaze. 
mravali cocxali organizmi, gansakuTrebiT miwis-
mTxrelTa warmomadgenlebi, aqtiurad Slian qanebs. 
arsebiTia agreTve baqteriebis roli, romelTa cxo-
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velmoqmedebis dros STainTqmeba da gamoiyofa nivTie-
rebaTa garkveuli jgufebi, romelTa zemoqmedeba gan-
sakuTrebiT aqtiuria niadagis fenis farglebSi. 
   didia agreTve adamianis roli gamofitvis procese-
bis gaaqtiurebaSi: sameurneo saqmianoba, samSeneblo 
da sasoflo-sameurneo samuSaoebi, sasargeblo wiaRi-
seulis mopoveba da damuSaveba da sxv. 
   magmuri qanebis eluvioni Seicavs Tixad qceul ma-
sas, romelSic CarTulia ZiriTadi qanebis saxecvli-
li namtvrevebi. metamorfuli qanebis eluvioni msgav-
sia magmuri qanebis eluvionis. danaleqi qanebis elu-
vioni mniSvnelovnad gansxvavdeba magmuri da metamor-
fuli qanebis eluvionisagan. gansakuTrebiT aqtiurad 
mimdinareobs gamofitvis procesebi im danaleq qaneb-
Si, romelTa warmoqmnis pirobebi mkveTrad gansxvavde-
ba gamofitvis agentis zemoqmedebis garemosagan. 
   qanebis gamofitvisagan dacvis RonisZiebebi iyofa 
Semdeg jgufebad: 1) qanebis dafarva gamofitvis agen-
tebisaTvis SeuRwevadi masaliT; 2) qanebis sxvadasxva 
nivTierebebiT gaJRenTa; 3) gamofitvis agentebis xe-
lovnuri neitralizacia; 4) teritoriis mosworeba da 
wylebis mocileba. 
   qaris zemoqmedebiT gamowveul geologiur proce-
sebs eoluri ewodeba. es procesebi gansakuTrebiT ga-
mosaxulia udabnoebsa da naxevradudabnoebSi, sadac 
qviSebi warmoadgenen qanebis daSlis produqts da 
maTze zemoqmedebis saSualebas. qaris moqmedebis Sede-
gad qanebis gaxexvas korazia ewodeba, xolo monacve-
Ti, wvrilmarcvlovani qviSuri masalis haerSi atace-
bis da gamotanis process – deflacia. 
   Tanamedrove eoluri naleqebi ZiriTadad Seicaven 
qviSas da mtvers. samSeneblo TvalsazrisiT didi 
mniSvneloba aqvs qviSebis damagrebas. am niSnis mixed-
viT arCeven moZrav qviSebs (diunebs, barqanebs) da da-
magrebul qviSebs, romlebic mcenareTa fesvebiT arian 
damagrebuli da qariT ar gadaadgildebian.  
   diunebi warmoiqmneba zRvebis, tbebisa da mdinaree-
bis sanapiroebze, rodesac qari qviSas miayris raime 
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winaaRmdegobas (buCqnari, reliefis uswormasworobani, 
nagebobebi da a.S.). barqanebi (namgliseburi moyvanilo-
bis qviSis borcvebi asimetriuli ferdobebiT) udabno-
ebis moZravi formebia. maTi warmoSoba xdeba iq, sadac 
erTi mimarTulebis qarebia gabatonebuli. moZravi qvi-
Sebi did saSiSroebas qmnis, radgan faravs nayofier 
velebs, nagebobebs da a.S. 
   qanebze intensiur geologiur zemoqmedebas axdens 
zedapiruli wyali, romelic moZraobs ra reliefis 
daxrilobis Sesabamisad, Slis, angrevs qanebs, gada-
aqvs da leqavs daSlis produqtebs. am process  ero-
zia ewodeba. eroziis procesSi ferdobis gaswvriv 
wyalTan erTad gadaadgildeba gamofitvis produqte-
bi: Tixovani, mtvrovani, qviSuri da ufro didi nam-
tvrevebi, romlebic grovdeba ferdobis ZirSi an re-
liefis dadablebul adgilebSi, rasac deluviuri 
procesi ewodeba, xolo naleqebs – deluvioni. 
   wylis nakadebi awarmoeben agreTve xazobriv anu 
siRrmiT erozias, rac iwvevs Rartafebis, xramebisa da 
xeobebis warmoqmnas. zRvruli done, sadamdec SeiZle-
ba xramis fskeris garecxva-gaRrmaveba, Seesabameba im 
auzis (tbis, mdinaris) dones, romelSic Caedineba 
xramSi mimdinare nakadi. am dones eroziis adgilobri-
vi bazisi hqvia. Semdgomi procesebis ganviTarebis Se-
degad warmoiSveba xevi. mdinaris SesarTavTan xramis 
aluvionis danagrovebs gamotanis konusi ewodeba. xra-
mebisa da xevis nakadebis Sedegad warmoiqmneba mdina-
reebi, romlebic moZraobisas asrulebs did geologi-
ur samuSaos – eroziuli procesebis Sedegad qmnian 
xevebs da xeobebs, gadatanili masalis akumulacias 
da a.S.  
   erozia aris siRrmiTi da gverdiTi. fskeri xeobis 
yvelaze dabali adgilia, sadac dagrovilia mdinaris 
mier naSali da damuSavebuli masala. talvegi xeobis 
fskeris yvelaze dabali niSnulebis SemaerTebeli 
warmosaxviTi xazia. kalapoti xeobis is nawilia, ro-
melic wylis nakads ukavia. Wala mdinaris xeobis is 
nawilia, romelic wyliT ifareba wyaldidobis dros. 



 196 

terasa (eroziuli, akumulaciuri, Sereuli) Zveli Wa-
laa, romlebic darCenilia eroziis bazisis dadable-
bis an xeobebis zemo nawilis teqtonikuri awevis Se-
degad. mdinaris mier gadaadgilebul, damuSavebul da 
daleqil namtvrev masalas aluvioni ewodeba. 
   mdinaris eroziuli moqmedebis, ZiriTadad gverdi-
Ti eroziis Sedegad farTovdeba mdinaris kalapoti, 
ris gamoc, mniSvnelovnad mcirdeba mSeneblobisaTvis 
gamosadegi farTobi. gverdiT eroziis Tavidan asaci-
leblad amagreben napirebs da aregulireben mdinaris 
dinebas. 
   selebs anu Rvarcofebs uwodeben mTagorian raio-
nebSi kokispiruli wvimebis an Tovlis dnobis Sedegad 
warmoqmnil droebiT nakadebs, romlebic didi raode-
nobiT Seicaven qanebis naSal masalas. aseT nakadebs 
gaaCniaT mniSvnelovani siCqare da didi damangreveli 
Zala. wylis nakadebi xeobis SesarTavTan qmnian gamo-
tanis konusebs. seluri nakadebis mier gamotanis konu-
sebSi dagrovil masalas ewodeba proluviuri naleqe-
bi an proluvioni. selur kerebSi arCeven: wyalSemkre-
bis auzs, selis moZraobis SesaZlo gzas da seluri 
masalis akumulaciis ubans (i. bogoliubovi, 1957).  
   selebis sawinaaRmdegod tardeba profilaqtikuri 
RonisZiebani, maT Soris sainJinro nagebobaTa mSeneb-
loba. wyalSemkreb zonaSi aSeneben tye-mcenareulobas, 
tranzitisa da akumulaciis zonaSi – sayrden ked-
lebs. seluri nakadebis winaaRmdeg iyeneben kaSxlebs, 
romlebic iqmneba mimarTuli afeTqebebiT (magaliTad, 
medeos xeobaSi q. alma-atasTan). 
 

11.2. zRvebis geologiuri moqmedeba 

   zRva udides rols TamaSobs dedamiwis geologiur 
ganviTarebaSi. paleozRvebsa da okeaneebSi warmoq-
mnilma naleqebma Seqmna dedamiwis danaleqi safari. 
   wyalqveSa sanapiro ferds aqvs cicabo an mcire 
daxra, igi warmoadgens Selfis nawils, romelic Sem-
osazRvravs kontinents sanapiro zolidan daaxloebiT 
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200 m siRrmemde. geologiuri TvalsazrisiT igi war-
moadgens kontinentis wyliT dafarul nawils. 
   okeanis mxridan Selfi SemosazRvrulia reliefis 
mkveTri gadaRunviT, saidanac iwyeba kontinenturi fe-
rdi (nax. #13.1). 
   wyalqveSa sanapiro ferds SeiZleba hqondes daZir-
uli sanapiro zolis narCenebi da naSTebi: Zveli 
zRvis terasebi, CaRrmavebebi, wyalqveSa seri da a.S.  
 

 
 

nax. #23. Selfis (kontinenturi meCeCis) ganlagebis 
sqema 

 

   zRvis geologiur moqmedebas, romelic gamoixateba 
sanapiro zolis amgebi qanebis daSlaSi, abrazia ewo-
deba. 
   sainJinro geologiuri TvalsazrisiT mniSvnelova-
nia abraziuli sanapiro profilis warmoqmna, vinaidan 
es procesi dakavSirebulia napirebis ngrevasTan.  
   abraziis process ZiriTadad ganapirobebs zvirTce-
ma, naklebad – dinebebi (sanapiro, fskeris, agreTve 
moqceva-ukuqceva). zRvis sanapiroebis abraziis siCqare 
damokidebulia zvirTcemis Zalaze, mis sixSireze da 
napiris amgebi qanebis meqanikur Tvisebebze. yvelaze 
swrafad iSleba qanebi, romelTa Sreebi mcire kuTxiT 
arian daxrilni xmeleTisaken, xolo yvelaze naklebad 
– roca aseTi daxra aqvT qanebs zRvisaken, Tumca Ti-
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xovan qanebSi Sreebis amgvari ganlagebisas SeiZleba 
warmoiSvas mewyeri.  
   zRvis abraziuli moqmedebis Sedegad miiReba mos-
worebuli zedapirebi – plaJi da zvirTcemis terase-
bi, romlebic SeiZleba agebuli iyos ZiriTadi qanebi-
Tac da zRviuri (akumulaciuri) naleqebiTac. 
   abraziuli napirebi ZiriTadad agebulia ZiriTadi 
qanebiT, romlebic intensiurad irecxeba da ingreva. 
amis gamo maT axasiaTebT garkveuli morfologiuri 
formebi: 1 - sanapiro Camoqcevebi (flateebi); 2 – tal-
Rcemis niSi; 3 – xvinWis da qviSis viwro zoli, war-
moSobili zvirTcemisagan, romelic periodulad ifa-
reba wyliT; 4 – wyalqveSa abraziuli meCeCi – terasa, 
agebuli ZiriTadi qanebiT an gadafaruli uxeSmarcv-
lovani masaliT (nax. #14.2. - marcxena). 
   akumulaciuri napirebi, upiratesad meCeCiani Sed-
geba qviSebisa da xvinWisagan. amgvari napirebis ZiriT-
ad morfologiur elementebs warmoadgens: 1 – zRvis-
pira dablobi - wyalzeda akumulaciuri terasa; 2 – 
sanapiro zvinuli, agebuli fxvieri qviSebiT da 
xvinWiT; 3 – plaJi, agebuli aseve fxvieri wvrilmarc-
vlovani masaliT, warmoSobili zvirTcemiT; 4 – wyal-
qveSa akumulaciuri sanapiro meCeCi wyalqveSa zvinu-
lebiT an 5 – wyalzeda SverilebiT, romlebic zog-
jer ketavs lagunebs – 7 (nax. #14.2 - marjvena). 
   meqanikuri ngrevis garda zRvis wyali qanebsa da 
samSeneblo masalebze qimiur zegavlenasac axdens. 
pirvel rigSi aRsaniSnavia nivTierebebis gaxsna. zog 
SemTxvevebSi sakmaod mniSvnelovania zRviuri organiz-
mebisa da mcenareebis gavlenac. magaliTad, planqtoni 
Slis betons an kldes. 
   zRvis moqceva-ukuqcevas, romlis simaRle okeaneebisa 
da gaSlili zRvebis yureebSi 10-12 m-s udris, Tan ax-
lavs zRvis ngreviT gamowveuli masalis gadatana-
transportireba da daleqva. 
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nax. #24. abraziuli napiris profilis formirebis 
stadiebi (I-IV) - marcxniv da akumulaciuri napiris 
profilis formirebis stadiebi  (I-IV) – marjvniv.  
  
   zRvis geologiuri moqmedebis daskvniTi stadiaa 
e.w. wonasworobis profilis miRweva, rodesac sanapi-
roze myardeba dinamikuri wonasworoba qanebis garec-
xvisadmi mdgradobasa da zRvis abraziul moqmedebas 
Soris. 
   abrazias ebrZvian specialuri damcavi nagebobebiT, 
romlebic 2 kategoriisaa: pasiuri da aqtiuri dacvis 
nagebobebi. pasiuri – uSualod ganicdis zvirTcemis 
meqanikur zegavlenas (talRamrekli kedlebi), Sedare-
biT swrafad deformirdeba da gamodis mwyobridan. aq-
tiuri dacvis nagebobebi (zRvis buna da talRamWreli) 
ki agrovebs da akavebs nariys. am SemTxvevaSi talRe-
bis energia ixarjeba ZiriTadad plaJis Semadgeneli 
masalis gadaadgilebasa da cveTaze. amitom am tipis 
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damcavi nagebobebi ufro saimedoa da eqspluataciis 
xangrZlivobiT xasiaTdeba.  
   napirebis dasacavad iyeneben agreTve rkinabetonis 
tetrapods, romelic warmoadgens wakveTili konusis 
formis oTxad gantotvil sxeuls. igi kargad magrde-
ba zRviur naleqebSi rogorc Cveulebriv, aseve cica-
bo napirebze da icavs mas garecxvisagan. 
 

11.3. tbebisa da wyalsacavebis geologiuri  
moqmedeba, Waobebi 

 
   tbebi bunebriv tafobebSi warmoqmnili wyalsateve-
bia, romlebsac zRvebsa da okeaneebTan kavSiri ara 
aqvT. tbebis tafobebi sxvadasxva warmoSobisaa. erT-
erTi maTgania – teqtonikuri tafobebi, romlebic war-
moiqmneba dedamiwis qerqis naoWa an wyvetiTi deforma-
ciebis Sedegad (baikali, ladogi, onegi, tanganika, se-
vani da sxva). garda teqtonikurisa aris eroziuli, 
myinvaruli, karstuli warmoSobis, vulkanuri krate-
rebis tbebi, Caketili namdinarevebi da sxv. 
   tbebic asruleben geologiur samuSaos, romelic 
gamoixateba napirebis ngrevaSi da masalis daleqvaSi. 
   tbiuri abrazia qaris mier warmoqmnili talRebi-
Taa gamowveuli. tbiuri terasa SeiZleba iyos eroziu-
li, gamomuSavebuli ZiriTad qanebSi da akumulaciuri, 
agebuli tbiuri naleqebiT. abraziuli procesebis ga-
aqtiurebis erT-erTi mizezia dedamiwis qerqis teqto-
nikuri moZraoba, Tumca bolo xanebSi sul ufro Zli-
erdeba adamianis sameurneo saqmianobis roli. 
   tbaSi intensiurad mimdinareobs naleqdagrovebis 
procesic. tbiuri naleqebi warmodgenilia namtvrevi, 
qimiuri da organogenuli masaliT. sanapiroebis gas-
wvriv xSiria sxvadasxvamarcvlovani qviSebis danagro-
vebi. fskerze ileqeba qviSebi, Tixebi, lami, xolo 
mlaSe tbis fskerze – marilebi. tbebSi formirdeba  
specifikuri, marto misTvis damaxasiaTebeli warmonaq-
mnebi: sapropeli, torfi, trepeli, tbiuri mergeli da 
carci. 
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   Waobebi ewodeba dedamiwis zedapiris Warbad date-
nianebul ubnebs, romlebic dafarulia specifikuri 
mcenareuli safariT da torfiT. Tu ar aris torfi 
an misi sisqe 30 sm-s ar aRemateba, maT uwodeben daWao-
bebul miwebs. Waobebis nawili warmoSobilia tbebidan 
da warmoadgens maTi ganviTarebis bolo stadias. tbe-
bis napirze aRmocenebuli mcenareebi TandaTan avseben 
wyalsatevs, amasTan xdeba maTi arasruli lpobis pro-
cesi da warmoiqmneba torfis Sreebi. Waobebis warmo-
Sobis sxva gzebia: wyalgaumtari Sreebis araRrma gan-
lageba, gruntis wylis doneebis aweva da Segubeba, 
zRvis sanapiro zolSi dadablebuli ubnebis wyliT 
dafarva da a.S. 
   wylis kvebis pirobebis mixedviT arCeven: dablobis, 
maRlobisa da gardamaval Waobebs. dablobis Waobebi 
ikvebeba miwisqveSa, nawilobriv, mdinaris an tbis, ag-
reTve wvimis wylebiT. maRlobis Waobebis kvebaSi gar-
da atmosferuli naleqebisa, monawileoben yinulisa 
da Tovlis dnobiT warmoSobili wylebi. gardamavali 
tipis Waobebs aqvT Sereuli kveba.  
   Waobebi da daWaobebuli miwebi araxelsayrelia ne-
bismieri mSeneblobisaTvis. mSeneblobis dawyebamde au-
cilebelia Waobebis genezisisa da ZiriTadi maxasia-
Teblebis dadgena (siRrme, fskeris reliefi, gavrce-
leba, gatenianebis wyaroebi da a.S.). 
   Waobis naleqebs aqvT araxelsayreli fizikur-meqa-
nikuri Tvisebebi. torfebi da sapropelebi maRali kum-
SvadobiT, tentevadobiT, dabali wyalSeRwevadobiT da 
Zvrisadmi mcire winaRobiT xasiaTdeba. torfis, ro-
gorc nagebobaTa safuZvlis Sefaseba xdeba misi 
mdgradobis xarisxis mixedviT, romelic damokidebu-
lia konsistenciaze. torfis kumSvadoba araTanabaria, 
igi daaxloebiT 60-jer aRemateba qviSis da 5-jer Ti-
xis kumSvadobas. 5 m-ze meti sisqis mkvrivi torfis 
jdomis sidide 0,15-0,25 m-ia, xolo fxvieri da wyliT 
gajerebuli torfis – 0,5-3,5 m-s aRwevs. mkvriv torfze 
dasaSvebi maqsimaluri datvirTva 1 kg/sm2 ar aRemateba, 
aramkvriv torfze – 0,5 kg/sm2, xolo gaTxevadebul 
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torfze – 0,1 kg/sm2. es garemoeba bevr SemTxvevaSi ga-
moricxavs raime nagebobis mSeneblobas am qanebze da 
saWiroebs xelovnuri fuZeebis mowyobas qviSiani an 
xreSiani baliSebis saxiT. zogjer Waobian Sreebs kve-
Ten specialuri ximinjebiT ZiriTad qanebamde. 
   abrazia wyalsacavebis sanapiroebze gacilebiT uf-
ro intensiurad mimdinareobs, vidre bunebrivi wyalsa-
tevebis napirebze. amis mizezi mdgomareobs imaSi, rom 
wyalsacavebi iqmneba umetesad iseT adgilebSi, romle-
bic havis kontinenturi reJimiT xasiaTdeba. wyliT da-
farva iwvevs wyalsacavis Rrmulis amgebi qanebis bu-
nebrivi wonasworobis darRvevas, ris gamoc maTi fi-
zikur-meqanikuri Tvisebebi sustdeba da talRis meqa-
nikuri Zalis zemoqmedebis gamo es qanebi advilad iS-
leba da irecxeba. wyalsacavis napirebis gadamuSavebas 
Tan axlavs sanapiro zolis garecxva ramdenime aTeu-
li da aseuli metris siganeze. gadamuSavebis zonaSi 
SeiZleba moxvdes dasaxlebuli punqtebi, gzebi da 
sxva sasargeblo farTobebi. 
   wyalsacavebis umetesoba hidroenergetikuli mizne-
bisaTvis gamoiyeneba (dnepris, donis, volgis, angaris, 
eniseis da sxv.), maTi farTobi ramdenime aseuli kvad-
ratuli kilometria.    
   wyalsacavebi rogorc wesi iqmneba mdinaris xeobeb-
Si an sxva bunebriv tafobebSi kaSxlis agebiT, rome-
lic agubebs mdinares. wyalsacavis qvemo nawilSi, ro-
melic kaSxals ebjineba, wylis zedapirs qanobi ar ga-
aCnia, amitom aq dinebebi ar aris. abraziis aqtivobas 
aq, iseve rogorc zRvebsa da tbebSi, gansazRvravs qa-
ris mier warmoqmnili talRebi da wyalsacavSi wylis 
donis cvalebadoba. wyalsacavis Sua nawilSi napire-
bis gadamuSavebaSi garda aRniSnulisa, monawileobas 
Rebulobs wyaldidobisas warmoSobili dinebebi, ro-
melTa zemoqmedebas eroziuli xasiaTi aqvs. wyalsaca-
vis zemo nawilSi, gansakuTrebiT wyaluxvobis period-
Si, yalibdeba tipiuri mdinareul-eroziuli reJimi. 
   wyalsacavis napirebis ngrevaze did gavlenas ax-
dens wylis donis cvalebadoba, romelic did wyalsa-
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cavebSi 6-8 m-de aRwevs. qanebis perioduli gaSroba da 
dasveleba da donis cvalebadobiT warmoqmnili zvir-
Tebi iwveven napirebis swraf daSlas. napirebis damu-
Savebis intensiuroba damokidebulia ferdobebis mor-
fologiaze, qanebis agebulebaze da fizikur-meqnikur 
Tvisebebze. cicabo ferdobebi ufro aqtiurad irecxe-
ba, vidre damreci, amasTan Tu ferdobis daxra 6 gra-
dusze naklebia, masze umetesad xdeba naSali masalis 
dagroveba. wyalSi SeWrili xmeleTis ubnebi ufro aq-
tiurad irecxeba, xolo ubeebSi grovdeba naSali masa-
la. 
   wyalsacavis napirebis gadamuSaveba iwyeba misi Sev-
sebis momentidanve da yvelaze intensiurad mimdinare-
obs pirveli 2-3 wlis ganmavlobaSi. rac ufro advi-
lad irecxeba sanapiro, miT ufro swrafad xdeba wo-
nasworobis profilis Seqmna. 
   wyalsacavis napirebis gadamuSavebis sawinaaRmde-
god igive nagebobebis mSenebloba gamoiyeneba, rogorc 
zRvis abraziis SemTxvevaSi, magram bunebi da talRam-
Wrelebi gamoiyeneba iSviaTad. napirebis gasamagreb-
lad ZiriTadad iyeneben sxvadasxva tipis damcav sa-
fars qvis, rkina-betonis filebis an asfaltis saxiT. 
ferdobis mdgradobis gazrdis mizniT efeqturia kon-
trforsebi, romlebsac ageben kargi filtraciuli 
Tvisebebis mqone masalidan: namtvrevo qva, xreSi, qvi-
Sa. warecxvis sawinaaRmdego RonisZiebebis SerCeva pir-
vel rigSi damokidebulia Tu ramdenad sasargebloa 
is teritoria, romelic gamiznulia dasacavad. 
 

11.4. myinvarebis geologiuri moqmedeba 

   yinulisa da Tovlis moZrav masas, romelic maradi 
Tovlianobis xazis zeviT mdebareobs myinvari ewode-
ba. arCeven mTisa da kontinentis myinvarebs. kontinen-
tur myinvarebSi yinulis didi sisqis masa Tavis wo-
niT awveba qveSmdebare qanebs da iwvevs maT mongrevas 
da gamodena-gamoWyletas. moZrav myinvarebs zRvebsa da 
okeaneebSi SeaqvT yinulis uzarmazari masebi – aisber-
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gebi, romlebic TandaTan dneba. grenlandiaSi yinulis 
masebis moZraobis siCqare okeanisaken 4-38 m/dR.-R. 
   mTis anu xeobis myinvari moZraobis dros Txris da 
anawevrebs xeobis fskerisa da ferdobis amgeb qanebs, 
cvlis ferdobebis konfiguracias, gadaaqvs da leqavs 
mongreul masalas.  
   qanis zedapiris yinuliT zemoqmedebisas warmoiqmne-
ba Taviseburi gluvi moyvanilobis zedapirebi, e.w. 
`verZis Sublebi”, romlebzec kargad SeimCneva yinu-
lis da masSi Cayinuli qvebis meqanikuri zemoqmedebis 
kvali.  
   myinvari moZraobis procesSi CaiTrevs mongreuli 
qanis namsxvrevebs da gadaadgilebs maT. myinvaris gad-
nobis Semdeg es namsxvrevebi ileqeba da warmoqmnis 
myinvarul naleqebs anu morenebs. moZrav morenebSi 
arCeven zedapirul, Siga da fskeris morenebs, dale-
qilSi – sanapiro da bolo morenebs. 
   myinvaruli naleqebi aris uxeSi, dauxarisxebeli, 
namtvrevi masala. didi raodenobiT gvxvdeba Tixnari 
da Tixa. morenebi ganlagebulia ganfenebis saxiT, ma-
Ti sisqe aTeuli metrebia. myinvarTan axlos rCeba 
msxvili masala, moSorebiT ileqeba qviSebi da ufro 
Sors – Tixovani masala. aseT myinvarul naleqebs 
fluviur-glaciuri naleqebi ewodeba. es naleqebi da-
xarisxebulia da Sreebrioba axasiaTebs, warmodgenil-
ni arian qviSis, xreSis, kenWnaris, Tixisa da Tixnaris 
SreebiT.    
   fluviur-glaciuri naleqebi qmnian reliefis dama-
xasiaTebel formebs. viwro, maRali zvinulebis saxiT 
dagrovili myinvaruli masala warmoqmnis ozebs. maTi 
sigrZe SeiZleba kilometrebs aRwevdes, simaRle – ram-
denime aTeul metrs.  
   aqa-iq usistemod gabneul borcvebs, romlebic daxa-
risxebuli wvrilmarcvlovani myinvaruli naleqebiT 
aris agebuli, kamebi ewodebaT. myinvarTan axlomdeba-
re talRisebri zedapiris mqone dablobebs, romelic 
agebulia myinvaruli wminda da saSualomarcvlovani 
masaliT, zandrul velebs uwodeben. 
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   morenuli da fluviur-glaciuri naleqebi ZiriTa-
dad saimedo safuZvels qmnian mSeneblobisaTvis. TviT 
morenebi, romlebic Sedgebian kaWarSemcveli Tixnare-
bisa da Tixebisagan, xasiaTdebian maRali fizikur-me-
qanikuri TvisebebiT, aqvT 12-14% tenianoba, 25-30% fo-
rianoba da xasiaTdebian mcire wyalSeRwevadobiT. Si-
ga xaxunis kuTxe >250-ze, SeWiduloba – 0,4-0,6 kg/sm2, 
amtanunarianoba – 6-10 kg/sm2. damaxasiaTebelia mcire 
kumSvadoba, ris gamoc, maTze agebuli nagebobebis 
dajdoma umniSvneloa.  
   myinvaruli naleqebis samSeneblo Tvisebebze uaryo-
fiT gavlenas axdens maTSi calkeuli didi lodebis 
CanarTebi, ramac SeiZleba nagebobis araTanabari daj-
doma gamoiwvios. 
   myinvaruli naleqebi kargi samSeneblo masalaa. qvi-
Sebi gamoiyeneba yrilebis asagebad, agreTve inertul 
masalad betonisaTvis. mtkice qanebis (granitebis da 
sxv.) lodebi monoliTuri da gamoufitavia, romlebic 
saTanado damuSavebisa da mopirkeTebis Semdeg warmo-
adgens Zvirfas samSeneblo qvas.  
 

11.5. qanebis moZraoba ferdobebze simZimis 
Zalis gavleniT 

 
   geologiuri TvalsazrisiT dedamiwis zedapiri 
iyofa denudaciisa da akumulaciis areebad. denudaci-
aSi igulisxmeba im procesebis erToblioba, romlebic 
iwveven dedamiwis reliefis uswormasworo formebis 
mosworeba-movakebas, rac gamoixateba maRali mTaTa 
sistemebis daSlasa da dabal mTagorian adgilebad 
gadaqcevaSi. akumulaciis areebSi ki xdeba am naSali 
masalis dagroveba-daleqva. yvela denudaciuri proce-
si dakavSirebulia dedamiwis gare dinamikuri Zalebis 
gamovlinebasTan da maT egzogenuri procesi ewodeba. 
   denudaciuri procesebis gamovlinebis erT-erTi ko-
nkretuli formaa qanebis moZraoba ferdobebze simZi-
mis anu gravitaciuli Zalebis zemoqmedebiT. gravita-
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ciul procesebs miekuTvneba: Svavebi, zvavebi da mew-
yrebi. 
   Svavi ewodeba cicabo ferdobze qanebis namtvreve-
bis gadaadgilebas da ferdobis ZirSi dagrovebas. 
qvis naSvavebi mTiani reliefis damaxasiaTebeli ele-
mentia. SedgenilobiT mravalferovania, Tumca masalis 
moZraobis procesSi mainc xdeba maTi daxarisxeba. 
   naSvavis damaxasiaTebeli Tvisebaa Zvradoba, ris mi-
xedviTac iyofa moqmed, milevad da uZrav naSvavad.  
   moqmedi naSvavi TandaTanobiT matulobs, mis zeda-
pirze xdeba qanebis namtvrevebis gadaadgileba, rom-
lebic aramdgradia da advilad gamodis wonasworobis 
mdgomareobidan.  
   milevadi naSvavi TiTqmis ar moZraobs da naklebad 
ivseba axali masaliT. namtvrevebi ufro mWidrodaa 
ganlagebuli, Semkvrivebuli da Tavisufali sivrce na-
wilobriv ufro wvrili masaliTaa Sevsebuli.  
   uZravi naSvavis Sevseba saerTod aRar xdeba, rac 
misi kvebis ararsebobaze miuTiTebs. aseTi naSvavi 
inarCunebs uZrav konturs, gamoirCeva masalis simWid-
roviT da simagriT. namtvrevebs Soris sicarieleebi 
amovsebulia wvrilmarcvlovani masaliT, romelic 
umetesad qaris motanilia. zogjer uZravi naSvavis ze-
dapiri dafarulia niadagis feniT. 
   Svavi aqtiuri geologiuri procesia da misi gavle-
na mSeneblobaze uaryofiTia. es procesi gansakuTre-
bul saSiSroebas qmnis maRalmTian raionebSi sagzao 
mSeneblobisaTvis. SvavsaSiS ubnebze aucilebelia dam-
cavi nagebobebis (sayrdeni kedlebisa da daxuruli ga-
lereebis) mSenebloba, gansakuTrebiT rkinigzis tra-
sebze. 
   SvavsawinaaRmdego RonisZiebebia:  
1) nagebobis zemoT ferdobze naSvavis periodulad mo-
cileba;  
2) naSvavis qveda nawilSi kontrforsis Seqmna CamoSva-
vebuli masalis xelovnuri gadaadgilebiT;  
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nax. #25 SvavdamWeri kedlebi 
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   nax. #26 zvavsawinaaRmdego RonisZiebebis sqema 
 
3) naSvavis zedapiris mowesrigeba, aramdgradi nawile-
bis mocileba, gansakuTrebiT Svavis frontalur nawi-
lebSi;  
4) naSvavis safuZvlis gauwyloeba;  
5) damcavi sainJinro nagebobebis mSenebloba (sayrdeni 
kedlebi, damcavi winafrebi, damWeri jibeebi, mTliani 
an naxevrad daxuruli galereebi da sxv.).  
   zvavi aris didi zomis miwis masebis mowyvetis, gad-
moyiravebis da Camovardnis procesi. igi damaxasiaTe-
belia maRalmTiani raionebisaTvis, mdinaris xeobis 
kalTebisaTvis, gzis xelovnuri Wrilebisa da ferdo-
bebisaTvis, sadac darRveulia qanebis bunebrivi wonas-
woroba. am process aCqarebs miwisZvrebi, atmosferuli 
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naleqebi, Zlieri qari, Camocvenili namtvrevebisagan 
gamowveuli biZgebi, mSeneblobis dros warmoqmnili 
haeris an zedapiris ryevebi, gamowveuli afeTqebebisa-
gan an transportis moZraobis Sedegad. 
   zvavebis warmoqmnis mizezia cicabo ferdobebze (45-
500-ze meti) qanebis wonasworobis darRveva, rac gamo-
wveulia gamofitvis napralebis warmoqmniT an arsebu-
li teqtonikuri an miwisZvriT gamowveuli napralebis 
gaswvriv qanebis simtkicis SesustebiT.  
      mcire sididis zvavis SemTxvevaSi mimarTaven fer-
dobebis xelovnur Camongrevas mcire siZlieris afeT-
qebebiT an napralebSi solebis CasobiT. SesaZlebelia 
agreTve sayrdeni kedlebis, Txrilebis, tranSeebis 
mowyoba, napralebis tamponaJi an danapralianebuli 
masivis saerTo cementacia. zvavebi gansakuTrebiT sa-
SiSia sarkinigzo trasebisaTvis. 
   mewyeri ewodeba simZimis ZaliT miwis masebis nel 
gadaadgilebas (dacurebas) ferdobze, rasac adgili 
aqvs maTi fizikuri mdgomareobis Secvlis gamo zeda-
piruli an miwisqveSa wylebis gavleniT. 
   mewyruli procesi farTodaa gavrcelebuli mTago-
rian mxareSi, mdinaris xeobis ferdobebze, zRvis sana-
piroebze, xelovnur ferdobebze da a.S. 
   mewyris gadaadgilebis, rogorc meqanikuri proce-
sis mizezs warmoadgens ferdobis amgebi qanebis 
mdgradobis darRveva, romelic SeiZleba gamoiwvios:  
   1) ferdobis fuZeSi sayrdeni qanebis mocilebam;  
   2) ferdobis ZirSi qanebis simtkicis Sesustebam;  
   3) mTlianad masivisa da uSualod ferdobis amgeb 
qanebs Soris kavSiris Sesustebam an Sewyvetam.  
   mewyeri warmoiqmneba im SemTxvevaSi, rodesac fer-
dobis daxriloba aRar Seesabameba qanebis fizikur 
mdgomareobas da am qanebs aRar ZaluZT mdgradobis 
SenarCuneba ferdobis daxris kuTxis Seucvlelad.  
   arCeven mewyris Semdeg morfologiur elementebs: 
srialis zedapirs anu sibrtyes, mewyris Zirs anu da-
mewyrebis baziss, mewyris siRrmes, mewyrul cirks, mew-
yris sxeuls da mewyrul danagrovebs. mewyris gadaad-
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gileba xdeba srialis zedapirze. es zedapiri SeiZle-
ba iyos cilindruli, talRisebri an brtyeli. mewyris 
Ziri aris srialis zedapiris gamosavali ferdobis 
fuZeSi. mewyris siRrmed miCneulia umoklesi manZili 
mewyris sxeulis zedapiridan srialis zedapiramde. 
   mewyruli cirki is cicabo rkaliseburi moyvanilo-
bis zedapiria, romelic warmoiqmneba mewyris mowyve-
tis adgilas. mewyruli danagrovebi aris gadaadgile-
buli qanebis mTeli masa, romelic ferdobis yvelaze 
dadablebul adgilebSi grovdeba. mewyris sxeulis 
Sublis nawilSi xSirad Cndeba e.w. amoburcvis zvinu-
li – napralebiT daserili mewyruli masa. 
   zemoTaRniSnuli morfologiuri elementebi qmnian 
mewyris niSan-Tvisebebs, romelTa saSualebiT SeiZle-
ba gamovavlinoT da davadginoT es movlena. mewyrul 
niSan-Tvisebebs miekuTvneba agreTve: mewyruli napra-
lebi, safexurebi, wylis Setborili gubeebi, `mTvrali 
tye”, napralebi da sxva. 
   mewyruli napralebi am movlenis dawyebiTi stadiaa, 
romlebic dasawyisSi odnav SesamCnevia, Semdeg ki Tan-
daTanobiT diddeba. maT rkaluri moyvaniloba aqvT da 
Cazneqili mxare mewyriskenaa mimarTuli. mewyruli sa-
fexurebi anu terasebi ferdobze qanis masebis gadaad-
gilebis Sedegad warmoqmnili moednebia, romlebic 
ferdobis sawinaaRmdego mimarTulebiT arian daxril-
ni da amitom aseT adgilebSi patara tbebi warmoiSoba. 
xeebi gadaixrebian sxvadasxva mxares da warmoiqmneba 
e.w. `mTvrali tye”, aseve icvlian mdebareobas teleg-
rafis boZebi, anZebi, jebirebi, kedlebi da a.S. mew-
yrul ferdobebze xSiria nagebobebis deformacia da 
ngreva. 
   mewyris warmoqmnisa da ganviTarebis zogadi piro-
bebia: geologiuri agebuleba, teqtonikuri moZraoba 
da reliefi. aqtiuri mizezebidan aRsaniSnavia ferdo-
bis agebulebaSi monawile, umTavresad Tixovani qane-
bis bunebrivad daZabuli mdgomareobis Secvla; miwis-
qveSa, zedapiruli da atmosferuli wylebis zemoqme-
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deba, gamofitva, seismuri biZgebi, adamianis sameurneo 
saqmianoba da a.S. 
   mewyruli procesi xasiaTdeba araTanabari ganviTa-
rebiT, pirobiTad masSi gamoiyofa 3 stadia: mosamza-
debeli, sakuTriv damewyrebis da damewyrebis Semdgo-
mi. 
   mosamzadebeli stadia sakmaod xangrZlivia (ramde-
nime weli) da damokidebulia mewyris warmomSobi Za-
lebis zemoqmedebaze. am stadiisaTvis damaxasiaTebe-
lia napralebis warmoSoba, rac SeiniSneba miwis zeda-
pirze.  
   damewyrebis stadia SedarebiT xanmoklea da igi 
wydeba maSinve, roca ferdobi garkveuli masis gadaad-
gilebis Semdeg metnaklebad mdgrad konturs miaRwevs. 
damewyrebis Semdgom stadiaSi icvleba ferdobis mdg-
radobis pirobebi. Camomewyrili bloki, Tu igi ar gai-
recxa da ar gadaadgilda, xSirad ferdobisaTvis as-
rulebs bunebrivi kontrforsis rols da xels uw-
yobs mis mdgradobas. 
   ferdobis meqanikuri mdgradoba anu mdgradobis xa-
risxi ganisazRvreba masze moqmedi Zalebis urTier-
TSefardebiT. ferdobze, mis yovel wertilSi moqme-
debs ZiriTadad 2 jgufis Zalebi: mZvreli da Semakave-
beli Zalebi. ferdobze qanis masebis mdgradobis pi-
robas gamosaxavs gantoleba:  

T=N x tgf + cL, sadac 
T – aris  mxebi Zala anu misTvis simZimis Zalis mZvre-
li mdgeneli; 
N – normaluri Zala anu masivis simZimis Zalis Semaka-
vebeli mdgeneli; 
tgf  - aris Siga xaxunis koeficienti; 
c – SeWiduloba; 
L – manZili, romelzec gadaadgildeba mewyruli sxeu-
li ferdobis gaswvriv. 
   ferdobis mdgradobis xarisxi ganisazRvreba sidi-
diT, romelsac mdgradobis anu maragis koeficienti 
ewodeba: 
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Kmdg= (N x tgf + cL)/T, 
   mricxveli asaxavs Zalebis jams, romlebic winaaR-
mdegobas uwevs mewyris warmoqmnas, mniSvneli – mew-
yris xelSemwyob mZvrel Zalebs gamosaxavs. SemakavSi-
rebeli da mZvreli Zalebis jamur sidideebs aRniSna-
ven, Sesabamisad, ∑R da ∑T, e.i.:  

Kmdg= ∑R/∑T 
amrigad, mdgradobis koeficienti gamoisaxeba gadaad-
gilebis damabrkolebeli Zalebis SefardebiT aqtiur 
mZvrel ZalebTan. mewyrul moZraobas winaaRmdegobas 
uweven: qanebis SeWiduloba da Siga xaxuni. moZraobis 
gamomwvevia – ferdobis wona, masze ganlagebuli nage-
bobani, miwisqveSa wylebis hidrostatikuri da hidro-
dinamikuri wnevebi da a.S. 
   mdgradobis TvalsazrisiT ferdobebi iyofa 3 jgu-
fad:  

1. roca ∑R = ∑T, e.i. Kmdg=1, gvaqvs zRvruli wo-
nasworobis mdgomareoba. 

2. roca ∑R > ∑T, e.i. Kmdg>1, uzrunvelyofilia 
ferdobis mdgradoba. 

3. roca ∑R < ∑T, e.i. Kmdg<1, ferdobi  aramdgrad 
mdgomareobaSia. 

   cnobilia mewyrebis kerZo da zogadi klasifikacie-
bi. kerZodan aRsaniSnavia T. savarenskis klasifikacia, 
romelic eyrdnoba mewyris agebulebis niSan-Tvisebas 
da srialis zedapiris mdebareobas ferdobis amgebi 
qanebis mimarT. amis mixedviT avtori mewyrebs yofs 3 
jgufad: asekventur, konsekventur da insekventur mew-
yrebad (ix. nax. #11.5).  
   asekventuria erTgvarovani, araSreebrivi umetesad 
Tixovan qanebSi warmoqmnili mewyrebi, romelTa sria-
lis zedapiri mrgvalcilindrulia. asekventuri mewyr-
ebi SedarebiT iSviaTad, magram aseve damasiaTebelia 
napralovani, araSreebrivi, magari qanebisaTvisac (ix. 
nax. #11-a). 
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nax. #27 mewyris saxeebi srialis zedapiris  

ganlagebisa da formis mixedviT 
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  konsekventuri – mewyrebis moZraoba xdeba Sreebrio-
bis daxrili sibrtyis an deluviuri naleqebis da 
ZiriTadi qanebis gamyofi zedapiris gaswvriv. 
   insekventuri – damasiaTebelia Sreebrivi qanebisaT-
vis, am SemTxvevaSi mewyrebis srialis zedapiri kveTs 
qanebis Sreebriobas. 
  a. pavlovi warmoSobis xasiaTis mixedviT gamohyofs 
delapsur da detruziul mewyrebs. pirveli maTgani 
warmoiqmneba ferdobis qveda nawilSi da vrceldeba 
zeviTken miwis masebis Tanmimdevruli Camosrialebis 
Sedegad. meore tipis mewyrebi warmoiqmneba ferdobis 
zeda nawilSi. 
   damewyrili masis konsistenciisa da moZraobis xa-
siaTis mixedviT arCeven: denad, plastiur da blokur 
mewyrebs, xolo mewyruli sxeulis agebulebis mixed-
viT – martiv da rTul an safexurebian mewyrebs, rom-
lebic erTmaneTze ganlagebul ramdenime mewyrisagan 
Sedgeba. 
   moZraobis aqtiurobis mixedviT arCeven: moqmed da 
uZrav mewyrebs, agreTve Tanamedrove da Zvel, zogjer 
ganamarxebul mewyrebs; Tu moxda Zveli mewyris aqti-
vizacia, vRebulobT ganaxlebul mewyers. 
   mewyersawinaaRmdego RonisZiebebi iyofa 3 jgufad 
(i. popovi): 
1. RonisZiebebi, romelTa mizania mewyris uSualod ga-
momwvevi mizezebis Sewyveta an Sesusteba. 
2. RonisZiebebi, romlebic iTvaliswinebs Zvris Zale-
bis Sesustebas an sabjenebis mowyobas qanebis gadaad-
gilebis SesazRudad. 
 

 
 

nax. #28 banketisa (a) da kontrbanketis (b)  
mowyobis sqema 
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3. RonisZiebebi ferdobis amgebi qanebis fizikuri 
mdgomareobis gasaumjobeseblad. 
   pirveli jgufi iTvaliswinebs iseTi sainJinro nage-
bobebis agebas, romlebic daicavs ferdobs eroziuli 
an abraziuli procesebisagan: nakadis mimmarTveli 
dambebi, talRamrekli kedlebi, bunebi, talRmWrelebi, 
ferdobis wyalqveSa gamagreba fiCxkoniT an betonis 
filebiT. 
   meore jgufi gulisxmobs ferdobis mosworebas, mo-
vakebas, zeda nawilis moWras da kontrbanketis Seq-
mnas (ix. nax. #14.6), xelovnuri terasebis da sayrdeni 
kedlebis mowyobas (ix. nax. #14.7), rkinabetonis sarWe-
biT mewyruli sxeulis damagrebas.  
   mesame jgufis RonisZiebebs miekuTvneba mewyruli 
ubnis Ria da daxuruli drenaJi zedapiruli da grun-
tis wylebis mocilebis mizniT, qanebis eleqtroqimiu-
ri gamagreba, romelic aumjobesebs qanebis fizikur 
mdgomareobas. 

 
nax. #29. sayrdeni kedeli mewyris ZirSi 

 

   mewyruli procesis Tavidan acileba aseve damoki-
debulia profilaqtikuri RonisZiebebis gatarebaze: 
unda aikrZalos iseTi samuSaoebi, romlebic xels uw-
yoben am procesis gaaqtiurebas: ferdobis Ziris CamoW-
ra, Txrilis gaWra, ferdobis gadatvirTva nagebobe-
biT an miwis dayriT, feTqebadi da samTo samuSaoebis 
Catareba, mcenareuli safaris mospoba, ferdobis xe-
lovnuri gawylianeba da sxv. 
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   mSeneblobis dawyebisas mdinaris xeobebSi an zRvis 
sanapiro ferdobebze, saWiroa dadgindes mewyrebis ar-
seboba da maTi aqtiurobis xarisxi. Tu mewyeri stabi-
lizebulia – SesaZlebelia mSeneblobis dawyeba, mag-
ram saWiroa sifrTxile da dakvirvebebis Catareba. 
   aqtiuri mewyrebis farglebSi mSenebloba ar aris 
mizanSewonili an daiSveba mewyersawinaaRmdego Ronis-
ZiebaTa sruli kompleqsis ganxorcielebis Semdeg. 
   mewyeri SeiZleba warmoiSvas sruliad mdgrad fer-
dobzec miwis samuSaoebis Catarebis Sedegad, gansa-
kuTrebiT ferdobis Ziris moWrisa da Tixovani qanebis 
gaSiSvlebis dros. aseTi adgilis gamoyenebisas auci-
lebelia Txrilis gaWra, masSi sayrdeni kedlis amoy-
vana da amis Semdeg miwis samuSaoebis warmoeba. 
   gansakuTrebiT didi sifrTxilea saWiro gzis vaki-
sis mSeneblobisas, sadac arasakmarisad amovsebuli 
Txrilebi, moupirkeTebeli arxebi, wylis milebis teq-
nikuri uwesrigoba da sxva faqtorebi xels uwyobs 
ferdobze qanebis fizikuri mdgomareobis Secvlas da 
mewyris warmoqmnas an gaaqtiurebas. 

   
11.6. karstuli procesebi 

 
   karstuli procesi an karsti ewodeba zedapiruli 
da miwisqveSa wylebis mier metnaklebad xsnadi qanebis 
gaxsna-gamotutvas da amis Sedegad qanebSi sicarielee-
bis gaCenas, rac zogjer zedapirze Zabrismagvari 
CaRrmavebebis warmoqmnaSi gamoixateba. karsti geogra-
fiuli terminia – es aris iugoslaviis Crdilo-dasav-
leT periferiaze, italiis sazRvarTan arsebuli kirq-
viani plato, sadac es procesi klasikurad aris gamo-
saxuli da pirvelad aRwerili. 
   karsti seriozul dabrkolebebs da siZneleebs uq-
mnis mSeneblobebs, gansakuTrebiT hidroteqnikurs. 
   karstis warmoqmna da ganviTareba ganpirobebulia 
adgilmdebareobis geologiuri agebulebiT, reliefiT, 
kirqviani qanebis didi simZlavriT, gavrcelebis far-
TobiT, qanebis wyalSi xsnadobis unariT, qanebis da-
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napralianebiT, gamdinare miwisqveSa wylebis arsebo-
biT, misi mineralizaciiT, klimaturi pirobebiT da a.S 
(m. gazizovi, 1971). 
   yvelaze xsnadi qanebia natriumisa da kaliumis ma-
rilebi: qvamarili (haliti - NaCl) da silvini (KCl),. 
xsnadobis unari aqvs TabaSirs, anhidrits da kirqvas. 
   karsti yvelaze ufro xSirad gvxvdeba kirqvebSi, 
radgan igi farTodaa gavrcelebuli bunebaSi da in-
tensiurad danapralianebulia. kirqvebis xsnadoba 
mniSvnelovnad matulobs, Tu wyali Seicavs naxSiror-
Jangs, romelic xels uwyobs wyalSi xsnadi kalciumis 
hidrokarbonatis warmoqmnas: 

CaCO3+H2O+CO2→Ca(HCO3)2, 
   reaqcia Seqcevadia - hidrokarbonatiT gajerebuli 
wylidan gamoileqeba kalciti. am gziTaa warmoSobili 
karstul mRvimeebSi arsebuli nadeni formebi – sta-
laqtidebi da stalagmitebi. 
   karstwarmoqmnis umTavresi faqtoria wylis 
gamxsneli moqmedeba. am procesSi miwisqveSa wylebis 
garda monawileoben atmosferuli da mdinareuli 
wylebi.  

 
     nax. #30. zedapiruli karstuli formebi 
 

   procesi miT ufro aqtiurad mimdinareobs, rac nak-
lebia wylis mineralizacia da metia masSi naxSiror-
Jangi. xsnadobaze moqmedebs temperaturac. rac ufro 
xSiria napralebis qseli, miT meti wyali SeaRwevs qan-
Si. wyali xsnis da TandaTanobiT afarToebs napra-
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lebs, romlebic gadaiqceva sicarieleebad – karstul 
formebad.  
   karstuli moqmedebis bazisi is donea, romlis qve-
viT aqtiuri karstuli procesi Sewyvetilia. dedami-
wis qerqis teqtonikurma moZraobam SeiZleba Secvalos 
am bazisis mdebareoba, rac Sesabamisad gamoiwvevs kar-
stuli procesis gaaqtiurebas an Sesustebas. 
   dedamiwis zedapirTan mdebareobis mixedviT arCeven 
Ria da farul karsts. pirvel SemTxvevaSi dakarstu-
li qanebi ganlagebulni arian uSualod dedamiwis ze-
dapirze, meoreSi – isini gadafarulia uxsnadi, magram 
wyalSeRwevadi qanebiT. 
   karstis zedapiruli formebidan aRsaniSnavia: kari 
– wvrili xnulismagvari Rari kirqvebis zedapirze, 
romelic Cndeba atmosferuli wylis mcire nakadebis 
moZraobisas; Zabri, romelic warmoiqmneba zedapirze 
napralTa urTierTgadakveTis an reliefSi arsebuli 
bunebrivi CaRrmavebis adgilas zedapiruli wylis moq-
medebiT; polie warmoiqmneba Zabrebis gaerTianebis Se-
degad an karstuli masivis calkeuli ubnebis Cawo-
liT. maTi sigrZe aseul metrebsa da kilometrebs aR-
wevs, xolo siRrme – ramdenime metrs. 
   karstis miwisqveSa formebidan aRsaniSnavia: Wa da 
Saxti, romlebic vertikaluri xvrelebis da naprale-
bis Semdgomi gafarToebiT warmoiSveba; kaverna – da-
karstuli qanebis gamoWmis Sedegad warmoSobili us-
wormasworo moyvanilobis sicariele; mRvime – didi 
zomis sicariele, romelic warmoiSveba miwisqveSa Caq-
cevebiT.  
   eroziis bazisis cvalebadobis Sedegad warmoiSveba 
ramdenime sarTulad ganlagebuli mRvimeebi, romlebic 
rogorc wesi, erTmaneTs ukavSirdeba, maTTvis damaxa-
siaTebelia miwisqveSa mdinareebi da tbebi. 
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nax. #31. miwisqveSa karstuli formebi 
 
   karstuli procesebis ganviTarebis siCqaris gansaz-
RvrisaTvis gamoiyeneba karstuli procesis aqtiuro-
bis maCvenebeli: 

𝐴𝐴 = v
V

 100% , 
                      

sadac v – gaxsnili qanis moculobaa anu sicarielee-
bis jamuri moculoba; V – dakarstuli qanebis saerTo 
moculoba. 
   mSenebloba karstul qanebSi garkveul siZneleebTa-
naa dakavSirebuli da xorcieldeba sainJinro geolo-
giuri kvlevebis Catarebis Semdeg. iyeneben karstuli 
sicarieleebis cementacias.  
   xsnaris CaWirxvnis Sedegad miiReba miwisqveSa wya-
lSeuRwevadi barieri(es meTodi gamoiyenes enguris Ta-
Rovani kaSxlis mSeneblobis dros). arsebobs sxva me-
Todebic: zedapiruli da miwisqveSa wylebis drenaJi, 
WaburRilebidan wylis amotumbva, donis daweva da 
sxv.  

11.7. sufozia, denadi qanebi 
 

   sufozia laTinuri sityvaa da gamoTxras niSnavs. 
igulisxmeba miwisqveSa wylis mier qanebidan wvrili 
nawilakebis gamotana-gamorecxvis procesi, romelsac 
SeiZleba mohyves zeviTmdebare qanebis dajdoma, Zabre-
bisa da Caqcevebis warmoqmna.  
   sufozia karstis msgavsia, im gansxvavebiT, rom am 
SemTxvevaSi qanebis qimiur gaxsnasTan erTad xdeba 
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misi Semadgeneli masalis meqanikuri gamotana, magram 
ar warmoiqmneba sicarieleebi. 
   arCeven meqanikur da qimiur sufozias da maT er-
Tobliobas. es procesi mimdinareobs liosur qanebSi, 
sadac wyali qimiurad xsnis karbonatul cements da 
gamoaqvs Tixovani nawilakebi. 
   sufoziis ZiriTadi gamomwvevi mizezia hidrodinami-
kuri wnevebis warmoqmna da amave dros miwisqveSa 
wylebis kritikuli siCqaris momateba. qanis nawilake-
bis gamotanis Sedegad farTovdeba masSi arsebuli 
arxebi, matulobs wylis moZraobis siCqare, rac xels 
uwyobs ufro didi nawilakebis gamotanas. 
   am procesma SeiZleba gamoiwvios nagebobebis araTa-
nabari jdoma da deformaciebi. 
   sufoziis xangrZlivma moqmedebam ferdobebze, rom-
lebic agebulia Tixian-qviSiani qanebis morigeobiT, 
SeiZleba gamoiwvios mewyruli deformaciebi. 
   sufoziis Tavidan asacileblad saWiroa zedapiru-
li da miwisqveSa wylebis regulireba sadrenaJo qse-
lis mowyobiT da qanebis gamofitvis intensiurobis 
Semcireba damcavi safaris gamoyenebiT.  
   ferdobis siRrmeSi wylis filtraciis Semcireba 
SesaZlebelia ukufiltrebis saSualebiT. kaSxlebis 
safuZvelSi maRali filtraciuli Tvisebebis mqone qa-
nebSi sufoziuri deformaciebis Tavidan acilebis 
mizniT akeTeben Tixis Zirulebs, riTac izrdeba fil-
traciuli nakadis moZraobis gza da mcirdeba hidrav-
likuri gradienti da filtraciis siCqare. zog Sem-
TxvevaSi mimarTaven qanebis fizikuri Tvisebebis gaum-
jobesebas silikatizaciisa da cementaciis gamoyene-
biT. sufoziisadmi aqtiur gruntebSi umjobesia ximin-
juri tipis saZirkvlebis gamoyeneba. 
   denad qanebs uwodeben wyliT gajerebul, dispersi-
ul, fxvier qanebs, Cveulebriv alevrolitebs da 
qviSian Tixebs, romlebic miwis samuSaoebis warmoebis 
dros (samSeneblo qvabuli, samTo gamonamuSevari) moZ-
raobaSi modis mZime, blanti siTxis msgavsad. 
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   denad mdgomareobaSi SeiZleba gadavides sxvadasxva 
granulometriuli Sedgenilobis qviSebi, aseve Tixna-
rebi da qviSnarebi. 
   denadi qanebis warmoqmnis mizezi SeiZleba iyos fo-
rebSi arsebuli wylis hidrodinamikuri wneva, rome-
lic Cndeba gruntis wylebis wnevaTa sxvaobis Sedegad 
qvabulis gaWris dros.  
   denadi qanebis mcire wyalSeRwevadobis gamo hid-
ravlikuri gradienti iwvevs filtraciul wnevas qanis 
nawilakebze, ris Sedegadac amoZravebs maT gantvir-
Tvis mimarTulebiT, e.i. qvabulisaken. 
   mcuravi qanebis Tvisebebis CamoyalibebaSi, hidro-
dinamikuri pirobebis garda mniSvnelovania misi Sed-
genilobac. ganasxvaveben cru da WeSmarit mcurav qa-
nebs.  
   cru denad qanebs miekuTvneba qviSebi da xreSovani 
qanebi, romlebsac ara aqvT struqturuli kavSirebi 
da maRali hidrodinamikuri wnevis gamo gadadian 
denad mdgomareobaSi. isini advilad moZraoben, magram 
amasTanave advilad gascemen wyals. maTi filtraciis 
koeficienti sakmaod maRalia (2 da meti m/dRe-RameSi). 
gamoSrobisas warmoqmnian fxvier masas. 
   WeSmarit denad qanebs miekuTvneba alevrolitebi 
da qviSebi, romlebSic aris Tixovani masalac (Tixova-
ni qviSa, qviSnari).  
   Tixovani koloiduri nawilakebis Semcveloba gana-
pirobebs kavSirebs qviSis marcvlebs Soris. tenis Sem-
wovi koloiduri nawilakebis irgvliv SekavSirebuli 
wylis apkebi asusteben struqturul SeWidulobas da 
amcireben wyalSeRwevadobas. aseTi qanebi wyals Zne-
lad gascemen, radgan mcirea maTi filtraciis koefi-
cienti.  
   WeSmariti denadi qanebi gamoSrobis Semdeg gadaiq-
ceva Secementebul masad. maTi daSroba an raime qimiu-
ri nivTierebebiT gamagreba Znelia, radgan xsnari qa-
nis siRrmeSi ver aRwevs, xolo koloiduri nawilake-
bis SeWidulobis unari ucxo nivTierebebTan sustia.  



 222 

   denadi qanebi mkveTrad arTuleben mSeneblobas an 
sasargeblo wiaRiseulis mopovebas.  
   denadi qanebis winaaRmdeg iyeneben Semdeg RonisZie-
bebs:  
   1) xelovnur daSrobas;  
   2) maTi gavrcelebis SezRudvas Spunturi jebiris 
saSualebiT;  
   3) denadi qanebis fizikuri mdgomareobis Secvlas 
teqnikuri melioraciis meTodebiT (silikatizacia, ce-
mentacia, gayinva, eleqtroqimiuri gamagreba da a.S.).  
   Tu nagebobis konstruqcia fuZis Rrmad ganlagebas 
moiTxovs, iyeneben ximinjur saZirkvlebs, Rrma Websa 
da kesonebs, romelTa siRrme SeiZleba ramdenime aTeu-
li metri iyos.  
   miwisqveSa samuSaoebis dros gamonamuSevarSi 
denadi qanis SemoWris sawinaaRmdegod gamoiyeneba san-
grevis winmswrebi SemomzRudi samagri. garda amisa mi-
marTaven qanebis gayinvas uSualod sangrevis zonaSi. 
iyeneben iseT gamyvan farebs, romelSic iqmneba haeris 
maRali wneva, rac gamoricxavs sangrevSi denadi qane-
bis an wylis SemoWras. 
 

 
nax. #32. mcurav qanebze ganlagebuli saZirkvlebis 

sqema 
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11.8. liosuri qanebis deformaciebi 
 

   liosi ewodeba rbil, fqvilismagvar, mtvrisebr, 
xSirad makroforian, karbonatul, araSreebriv Tix-
nars. garda tipiuri liosebisa, bunebaSi gavrcelebu-
lia liosebis daSlisa da xelmeored daleqvis Sede-
gad miRebuli Tixnarebi, qviSnarebi da iSviaTad Tixe-
bi, e.w. liosismagvari qanebi. pirveladi liosebisaTvis 
damaxasiaTebelia erTgvarovneba, liosismagvari qanebi 
ki xSirad Sreebrivia da Seicavs qanebis namtvreveb-
sac. 
   liosebisaTvis damaxasiaTebelia Zlier cicabo da 
vertikaluri ferdobebi.  
   liosebis granulometriul SedgenilobaSi Warbobs 
mtvrovani fraqcia (70-85%), qviSiani fraqcia ar aRema-
teba 10%, xolo Tixovani – 10-14%. liosebis damaxasia-
Tebeli Tvisebaa maRali forianoba, Seicaven makrofo-
rebs (44-55%). teniani klimatis pirobebSi liosuri qa-
nebis tenianoba 10-12%; maTTvis damaxasiaTebelia fil-
traciuli Tvisebebis anizotropiuloba. 
   struqturis daSlisa da gruntis Semkvrivebis gamo, 
liosebisaTvis damaxasiaTebelia jdomadoba, romelic 
viTardeba maTi dasvelebis Sedegad.  
   jdomadobis mixedviT liosebi iyofa 4 jgufad:  
   1) jdomad deformacias ganicdian sakuTari simZimis 
Zalis gamo;  
   2) jdomad deformacias ganicdian nagebobaTa simZi-
mis Zalis gavleniT;  
   3) umniSvnelod jdebian nagebobaTa simZimis Zalis 
gavleniT da zogjer winaswar iburcebian;  
   4) xasiaTdebian mdgradi struqturiT da ar reagi-
reben wylis zemoqmedebaze. 
   bunebrivi struqturisa da mcire tenianobis mqone 
liosebi warmoadgens sakmaod mdgrad safuZvels, mag-
ram maT gaaCniaT deformaciis potencialuri unari na-
gebobis saZirkvelis dasvelebis dros, amitom lioseb-
ze mSenebloba saWiroebs winaswari RonisZiebebis ga-
tarebas.  
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   RonisZiebaTa SerCeva xdeba teqnikur-ekonomikuri 
analizis safuZvelze, romlis drosac gasaTvaliswi-
nebelia:  
   1) safuZvlis gruntebis tipi;  
   2) jdomadi gruntebis simZlavre da jdomis sidide;  
   3) nagebobaTa konstruqciuli Taviseburebebi. 
   liosebis Tvisebebis gaumjobesebis fizikur-qimiur 
xerxebs miekuTvneba Termuli xerxi, romelic gulis-
xmobs gruntebis gamowvas WaburRilebSi cxeli haeris 
(600-8000C) Wavlis saSualebiT. iyeneben meore xerxsac – 
gruntis siRrmul gamowvas Txevadi an airuli sawva-
viT. lioss amagreben silikatizaciis meTodiTac – 
gruntSi CaWirxnian Txevadi minis xsnars; garda amisa, 
iyeneben cementisa da Tixis xsnars, bitums, fisebsa da 
sxvadasxva masalas (v. obruCevi, 1933).  
 

 11.9. sezonuri da mudmivi mzraloba 
 

   sezonur da mudmiv mzralobas Seiswavlis geokrio-
logia. arsebobs gruntebis sezonuri gayinva anu se-
zonuri mzraloba, romelic SeimCneva Semodgoma-zam-
TarSi.  
   sezonurad mzrali gruntebi nagebobaTa safuZvel-
Si aramdgrad gruntebs warmoadgenen, maTTvis damaxa-
siaTebelia gayinvis burcva, xolo galxobis Sedegad, 
piriqiT, grunti dabla iwevs. amgvari araTanabari ver-
tikaluri gadaadgileba iwvevs nagebobebis deformaci-
as. gayinvis burcva yvelaze kargad vlindeba mtvri-
sebr Tixnarebsa da qviSnarebSi. 
   sezonuri gayinviT gamowveuli burcvis deformaci-
is gavlena Senobis mdgradobaze SeiZleba acilebul 
iqnas saZirkvlis CaWriT im siRrmemde, sadac zamTris 
gayinvis gavlena aRar SeimCneva.  
   gruntebis xangrZlivi gayinvis process, romelic 
SeiZleba ramdenime wlidan aTaseul wlebamde grZel-
debodes, mudmivi gayinuloba anu mzraloba ewodeba. 
   mudmivad mzrali qanebis temperatura maTi erTiani 
gavrcelebis adgilebSi -50C-ze dabalia; wyvetili gav-
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rcelebis areebSi - -1,5-20C, xolo kunZulovani gavrce-
lebis zonebSi - 00C. 
   moqmedi fenis simZlavre arsebiT gavlenas axdens 
mSeneblobis pirobebze, xolo droSi misi cvalebado-
bis xasiaTis dadgena ganapirobebs samSeneblo samuSa-
oTa normalurad warmarTvas. 
   mudmivi mzralobis wyebebi SeiZleba iyos uwyveti 
da fenebrivi. 
   fizikuri mdgomareobis mixedviT mudmiv mzralobas 
hyofen 3 saxed: 
1. myaradmzrali, sadac qviSebis, qviSnaris, Tixnaris 
da Tixis Semadgeneli nawilakebi SeduRabebulia yinu-
liT erTian monoliTur masad. 
2. plastikurmzrali – igive qanebi avlenen plastiku-
robis Tvisebebs, magaliTad, ikumSebian datvirTvis 
qveS, radgan forebi Sevsebulia yinuliT da nawilob-
riv gauyinavi wyliT. 
3. fxviermzrali, rodesac tenianobis simciris gamo 
qviSiani da xreSiani qanebi ar arian SeduRabebuli yi-
nuliT da inarCuneben sifxvieres. 
   yinuli mzral qanebSi cementis rols asrulebs. 
forebSi arsebuli yinulis wonis Sefardebas absolu-
turad mSrali qanis wonasTan yinulovneba ewodeba. 
mzrali qanebi yinulTan erTad Seicaven gauyinav 
wyalsac. yinulisa da wylis saerTo raodenoba Sefar-
debuli absoluturad mSral qanTan Seadgens mudmi-
vadmzrali qanis saerTo tenianobas (procentebSi). 
   mudmivadmzrali qanebis gavrcelebis adgilebSi ga-
movlinebulia mzralobszeda, mzralobSorisi da 
mzralobqveda miwisqveSa wylebis horizontebi. 
   mzralobzeda wylebi dakavSirebulia moqmed fenas-
Tan da warmoadgenen tipiur udawnevo gruntis wylebs. 
isini zamTarSi mTlianad an nawilobriv iyinebian.  
   mzralobSorisi wylebi metwilad wneviania da mud-
mivi mzralobis gamlxval SuaSreebTan arian dakavSi-
rebulni.  
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   mzralobqveda miwisqveSa wylebi moZraoben mudmivi 
mzralobis qveS. yvela zemoTCamoTvlili wylebi ur-
TierTkavSirSia, aqvT rTuli reJimi da arsebiT gavle-
nas axdenen nagebobebis mdgradobaze. 
   mudmivi mzralobis qanebis gavrcelebis areebSi Se-
imCneva sxvadasxvagvari fizikur-geologiuri movlene-
bi, romlebmac SeiZleba saSiSroeba SeuqmnaT mSeneba-
r(e Tu eqspluataciaSi myof nagebobebs. am Tvalsazri-
siT sayuradReboa Termokarsti, minayinebi, burcvis 
gorakebi da solifluqcia. 
   Termokarsti. ganamarxebuli yinulebis an yinulo-
vani fxvieri qanebis gavrcelebis adgilebSi SeimCneva 
zedapiruli karstuli formebis msgavsi CaRrmavebebi 
da Caqcevebi. maTi warmoSoba dakavSirebulia miwisqve-
Sa yinulis aqa-iq dnobasTan, am movlenas Termokarsti 
ewodeba. misi ganviTareba dakavSirebulia klimaturi 
pirobebis cvalebadobasTan da adamianis sameurneo 
saqmianobasTan: tyis gaCexva, yamiris aTviseba, melio-
raciuli RonisZiebebi da sxv. 
   minayinebi. miwisqveSa wylebis zedapirze gamosvlis 
adgilebSi, agreTve tbiuri, mdinareuli da miwisqveSa 
wylebis gayinvis Sedegad zedapirze wneviT amosvlis 
adgilebSi warmoiqmneba yinulovani nadenebi – minayi-
nebi. maTi forma damokidebulia adgilmdebareobis 
morfologiaze da SeiZleba mravalferovani iyos. ume-
tesad maT aqvT nadeni formebis, nakadebis ganfenebis 
da yinulis borcvebis saxe. 
   mSeneblobisas gansakuTrebiT saSiSia gruntis 
wylebis minayinebi. wyali Sedis Senobebis sardafebSi, 
miwisqveSa arxebSi da angrevs maT. garda amisa minayi-
nebi xSirad arRvevs satransporto komunikaciebs, av-
sebs xidis gasasvlelebs da mwyobridan gamohyavs ze-
dapiruli sadrenaJo nagebobebi. 
   minayinebs ebrZvian e.w. gayinvis sartylebiT: gzidan 
an nagebobidan moSorebiT im adgilebSi, saidanac mo-
salodnelia minayinis formireba, amoiReben mcire siR-
rmis farTo arxs, romlis qveS grunti swrafad iyine-
ba da warmoiSoba barieri, romelic gzas uRobavs 



 227 

wyals da warmoqmnis minayins arxis zemoT. minayinebis 
sawinaaRmdegod gamoiyeneba xelovnuri nagebobebic. 
   burcvis gorakebi. qanebSi miwisqveSa wylebis SemoW-
ra da misi Semdgomi gayinva iwvevs zedapirze amobur-
cvis Taviseburi formebis warmoqmnas, romelTac bur-
cvis gorakebi ewodeba. isini SeiZleba iyos sezonuri 
da mravalwliani. sezonuri gvxvdeba danawevrebuli 
reliefis pirobebSi: ferdobebis Ziras, patara mdina-
reebis xeobebSi, xevebSi da sxv.  
   burcvis gorakebi xSirad azianeben Senobebs, maTi 
deformacia SeiZleba moxdes rogorc gayinvis Sedegad 
niadagis burcvisas, aseve misi galxobisas. miwisqveSa 
wylebis moqmedebiT warmoSobil burcvis gorakebs, 
romelTac gumbaTiseburi moyvaniloba aqvT, ewodebaT 
hidrolakoliTebi, maTi diametri ramdenime aTeul da 
zogjer aseul metrs aRwevs.   
   solifluqcia ewodeba ferdobis gaswvriv wyalga-
jerebuli fxvieri naleqebis gadaadgilebas, romelic 
gamowveulia simZimis ZaliT da am naleqebis periodu-
li gayinva-galxobiT. solifluqciis warmoSobis Ziri-
Tadi mizezi fxvieri qanebis najeri gatenianebaa, rac 
ganapirobebs maT denad konsistencias. xSirad gadaad-
gileba xdeba mcire zomis xevebSi da warmoiqmneba e.w. 
miwis nakadebi. 
   miuxedavad damcavi sainJinro RonisZiebebis Catare-
bisa, mudmivi mzralobis raionebSi mSeneblobis dros 
xSiria garTulebani, romlebic gamoixateba Seniobebi-
sa da nagebobebis deformaciaSi maTi araTanabari 
jdomis gamo. warmatebuli da uavario mSenebloba bev-
rad aris damokidebuli sainJinro geologiuri piro-
bebis safuZvlian Seswavlaze.       

  
  11.10. qanebis deformaciebi miwisqveSa  
          samuSaoebis dros 
 

   qanebi dedamiwis qerqSi mudmivad daZabul mdgoma-
reobaSi imyofebian, rasac ZiriTadad maTi wona ganapi-
robebs. es daZabuloba emorCileba hidrostatikur ka-
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nons, e.i. damokidebulia qanebis ganlagebis siRrmeze 
da maT moculobiT wonaze. qanebis bunebrivad daZa-
bul mdgomareobaze arsebiT gavlenas axdens teqtoni-
kuri faqtoric. miwis qerqis rogorc naoWa, agreTve 
wyvetiTi deformaciebi xels uwyobs hidrostatikuri 
wnevis gazrdas. 
   bunebrivad daZabul pirobebSi myof qanebSi samTo 
gamonamuSevris gayvana, e.i. miwis wiaRidan qanis gar-
kveuli moculobis amoReba, iwvevs wonasworuli, hid-
rostatikuri pirobebis darRvevas da masivSi wnevis 
ganawilebis mkveTr Secvlas. amitom maTSi warmoiqmne-
ba sxvadasxva xasiaTis deformaciebi – zog ubnebSi 
adgili aqvs qanebis SekumSvas, zoggan ki -  gafarToe-
basa da Zvras. 
   gvirabis siaxloves SeimCneva daZabulobis koncen-
tracia, romelic samTo wnevis saxelwodebiTaa cnobi-
li. icvleba qanebis fizikuri mdgomareoba, isini nap-
raldebian, imsxvrevian, fxvierdebian da xSirad ibur-
cebian. 
   am movlenis Sesasusteblad samTo gamonamuSevrebSi 
iyeneben samagrs. amrigad, warmoiqmneba orkomponentia-
ni anu binaruli sistema: geologiuri garemo da sam-
To gamonamuSevari samagriTurT, romlis erToblivi 
muSaoba uzrunvelyofs samTo samuSaoebis normalu-
rad warmarTvas.  
   wnevas, romelsac gamonamuSevris garemomcveli qa-
nebi gadascemen samagrs da kedlebs – samTo wneva ewo-
deba.  
   wnevebis gadanawilebis gamo, qanebi gadaadgildebi-
an gamomuSavebuli sivrcisaken, ris gamoc, gvirabis 
samagrze aRiniSneba wnevis intensiuri ganviTareba, igi 
deformacias ganicdis, gamodis mwyobridan da saWiro-
ebs gadamagrebas an Secvlas 
   amrigad, samTo wnevad SeiZleba miviRoT dawolis 
is sidide, romelsac gvirabSi qani anviTarebs samag-
ris erTeul farTobze. samTo wnevis sidide damokide-
bulia: ubnis geologiur agebulebaze, qanebis Tvise-
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bebze, gamonamuSevris ganlagebis siRrmeze, ganivkveT-
ze, konstruqciaze da samagris xasiaTze. 
   maRali samTo wnevebi aRiniSneba rTul geologiur 
da teqtonikur pirobebSi, sadac aris intensiuri dana-
oWeba da wyvetiTi aSlilobebi, xolo qanebs axasia-
Tebs dabali fizikur-meqanikuri Tvisebebi. am mxriv 
gamoirCevian Tixebi da Tixovani qanebi, romlebic ga-
nicdian plastikur deformaciebs, iburcebian da seri-
ozul siZneleebs qmnian miwisqveSa mSeneblobisa da 
sasargeblo wiaRiseulis damuSavebis dros. 
   zedapiris Zvras samTo saqmeSi uwodeben im qanebis 
deformacias, romlebic uSualod samTo gamonamuSev-
rebis zeviT arian ganlagebulni. dedamiwis zedapirze 
warmoqmnil Caqcevebsa da gaRunvebs ewodeba Zvris anu 
jdomis mulda. 
   zedapiris Zvris sidide damokidebulia wiaRidan 
amoRebuli qanis masis moculobaze da masivis simtki-
ceze. 
    

 
nax. #33. zedapiruli Zvrebi miwisqveSa  

gamonamuSevrebis gavleniT 
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   zedapiris Zvra iwyeba gvirabis TaRSi Sreebis de-
formaciiT da danapralianebiT, rasac TandaTan moh-
yveba zeviT mdebare Sreebis gadaadgileba. mtkice qa-
nebSi gayvanil mcire moculobis gvirabSi es procesi 
xangrZlivia, sust qanebSi masivis deformacia ufro 
swrafad aRwevs zedapiramde, sadac SeimCneva naprale-
bi, Caqcevebi da zedapiris araTanabari CaRunva. 
   Tu plastikuri qanebi mtkice qanebis qveS mdebare-
obs, jdomis muldis warmoqmnisas zedapiris Secvla 
ufro mkveTria, vidre maSin, rodesac isini ganlage-
bulni arian mtkice qanebze. 
   jdomis muldis sidide damokidebulia gamonamuSev-
ris ganlagebis siRrmeze. radgan Zvra vrceldeba ara 
marto vertikalurad, aramed horizontisadmi garkveu-
li kuTxiTac, romelsac Zvris kuTxe ewodeba. jdomis 
muldis farTobi gacilebiT metia gamomuSavebuli siv-
rcis farTobze. Zvris kuTxis sidide damokidebulia 
qanebis fizikur-meqanikur Tvisebebze. Sreebis hori-
zontaluri mdebareobis dros, mtkice qanebSi misi si-
dide sakmaod maRalia (80-850), sust qanebSi ki mkveT-
rad klebulobs (600).  
   qanis masivis Zvris xangrZlivoba, garda miwisqveSa 
gamonamuSevrebis siRrmisa, damokidebulia qanebis fi-
zikur-meqanikur Tvisebebze. jdomis muldis formireba 
SeiZleba grZeldebodes Tveebisa da wlebis ganmavlo-
baSi. 
   jdomis process mniSvnelovnad aCqarebs plastiku-
ri qanebis arseboba an qanebis danapralianeba. 
   miwisqeSa gamomuSavebuli sivrcis siaxloves war-
moqmnili qanebis deformaciebi xSirad iwveven zemde-
bare Sreebis daZvra-gadaadgilebas, rac dedamiwis ze-
dapirze gamovlindeba Senoba-nagebobebis dazianebaSi 
da ngrevaSi. 
   im adgilebSi, sadac aris zedapiris Zvris warmoq-
mnis saSiSroeba, saWiroa gaTvaliswinebul iqnas same-
urneo nagebobaTa da sacxovrebeli saxlebis SesaZlo 
deformaciaTa xasiaTi. jdomis muldis centralur na-
wilSi, nagebobaTa dajdoma metwilad Tanabrad xdeba, 
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am mxriv ufro saSiSia muldis periferiuli nawilebi, 
sadac zedapiris araTanabari gadaadgilebis gamo, Se-
nobebi mniSvnelovnad ziandeba. 
   es sakiTxebi samTo warmoebaSi momuSave inJiner ge-
ologebis amocanebSi Sedis, maT markSeiderebTan er-
Tad unda gaiTvaliswinon geologiuri Wrilis yvela 
Tavisebureba da gansazRvron zedapiris SesaZlo de-
formaciaTa intensiuroba da sidide.   
   zedapiris Zvris prognozisaTvis saWiroa masivis 
geologiuri pirobebis codna da swori gaangariSebe-
bis Sesruleba. 
 

11.11. samSeneblo samuSaoebTan dakavSirebuli  
sainJinro geologia 

 

   samSeneblo samuSaoebi garkveul zemoqmedebas ax-
dens garemoze da cvlis qanebis fizikur mdgomareoba-
sa da Tvisebebs. TviToeul nagebobas Tavisi specifika 
axasiaTebs, ris mixedviTac nagebobebi iyofa 5 klasad:  
   pirveli klasis nagebobebSi Sedian – hidroteqniku-
ri, saxelmwifoebrivi mniSvnelobis Senobebi, samrewve-
lo da satransporto obieqtebi, romelTa saeqsplua-
tacio vada ganisazRvreba 60 da meti wliT.   
   meore klasis nagebobebSi Sedian – kapitaluri sac-
xovrebeli Senobebi, elevatorebi, samedicino da sas-
wavlo samecniero dawesebulebebi, romelTa saeqsplu-
atacio vada 40 weli da metia. 
   mesame klasis nagebobebSi Sedian – masobrivi mSe-
neblobisas gamosayenebeli gamartivebuli tipis nage-
bobebi, romelTa saeqspluatacio vada 40 welze 
naklebia. 
   meoTxe klasis nagebobebSi Sedian – droebiTi nage-
bobebi, sacxovrebeli saxlebi, sawyobebi da droebiTi 
saTavsebi, romelTa saeqspluatacio vada 5-10 welia. 
   klasgareSe nagebobebs ganekuTvneba istoriuli 
mniSvnelobis monumenturi nagebobebi an iseTi obieq-
tebi, romlebic did drozea (100 weli da meti) gaT-
vlili. 



 232 

   zemoTaRniSnuli klasifikaciis mixedviT, ganisazR-
vreba sainJinro geologiuri kvlevebis detaluroba 
da moculobebi. 
   sainJinro mSeneblobebisaTvis pirvel stadias war-
moadgens proeqti, romlis Sesadgenad saWiroa sakvle-
vi teritoriis socialur-ekonomikuri, topografiuli, 
geodeziuri, sainJinro geologiuri, hidrogeologiu-
ri, ekologiuri Seswavla da am informaciis safuZ-
velze mSeneblobasTan dakavSirebuli yvela sakiTxis 
Sefaseba. 
   saerTaSoriso standartebis Sesabamisad proeqtis 
Sedgenisa da realizaiisaTvis miRebulia 2 etapi: mSe-
neblobis wina da Tanmxvedri. 
   mSeneblobis wina etapze tardeba proeqtis Sedgeni-
saTvis aucilebeli samuSaoebis kompleqsi, ganisaz-
Rvreba mSeneblobis strategia, materialuri da orga-
nizaciuli sakiTxebis dasabuTeba.  
   mSeneblobis Tanmxvedr etapze mSeneblobis proces-
Si xdeba teqnikuri detalebis dazusteba. 
   orive etapze gaTvaliswinebulia sainJinro geolo-
giuri kvlevebis moculobebi, romelTa ZiriTadi nawi-
lis Sesruleba xdeba mSeneblobis wina etapze. mSeneb-
lobis Tanmxvedr sainJinro geologiur samuSaoebSi 
Sedis damatebiTi moculobebis Sesruleba da progno-
zuli monacemebis Semowmeba. 
   sainJinro geologiuri kvlevebis xasiaTi, moculo-
ba da Tanmimdevroba damokidebulia asagebi obieqtis 
gabaritebze, formaze da geologiuri pirobebis sir-
Tuleze.  
   saqalaqo da samrewvelo obieqtebis mSeneblobisas, 
sainJinro geologiuri kvlevebis safuZvelze xdeba 
asagebi Senobis SesaZlo jdomis prognozireba.   
   SenobisaTvis gansakuTrebiT saSiSia araTanabari 
jdoma, rac gamowveulia araerTgvarovani geologiuri 
pirobebiT, saZirkvlis qanebis gansxvavebuli fizikur-
meqanikuri TvisebebiT, saZirkvlis fuZeze araTanabari 
datvirTviT, konstruqciulad sxvadasxva tipis saZir-
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kvlebis gamoyenebiT da SesaZloa, mezoblad arsebuli 
Senobebis gavleniT. 
   Senobis saZirkvlebis sainJinro geologiuri da 
hidrogeologiuri gamokvlevebis dros, saZiebo samu-
Saoebi moicavs rogorc sainJinro geologiuri Tval-
sazrisiT aramdgrad, aseve mdgrad qanebsac. labora-
toriis saSualebiT ganisazRvreba yvela saxesxvaobis 
qanis sainJinro geologiuri da wylovani Tvisebebi. 
   sainJinro geologiuri kvlevebi tardeba Senobebis 
mTliani an nawilobrivi rekonstruqciis (sarTulebis 
daSenebi da sxva xasiaTis cvlilebebi) drosac. 
   saZirkvlis qanebis amtanobis unaris gamokvlevisas, 
gasaTvaliswinebelia, rom Senobis wonis xangrZlivi 
gavleniT isini Semkvrivebulia da SeZenili aqvT Warbi 
amtanobis unari. qviSiani qanebi aseT mdgomareobas 
iZens mSeneblobis damTavrebidan erTi wlis Semdeg, 
qviSian-Tixiani – 1,5-2,0 wlis Semdeg, Tixebi – 2-3 wlis 
Semdeg. saZirkvlis qanebis amtanobis unaris Semowmeba 
xdeba uSualod saZirkvlidan aRebuli nimuSis meqani-
kuri Tvisebebis SedarebiT Senobis konturis gareT 
aRebul, imave tipis nimuSTan. 
   gzebis mSeneblobis mizniT, sainJinro geologiuri 
kvlevebi 2 etapad mimdinareobs: mSeneblobis wina – 
saproeqto da mSeneblobis paralelurad. 
   saproeqto stadiaSi sainJinro geologiuri kvleve-
bis amocanaa gzis trasis optimaluri variantis Ser-
Ceva, romlis mTavari kriteriumebia:  
   1) gzis SemaerTebel punqtebs Soris umoklesi man-
Zili; 
   2) transportis moZraobisaTvis mosaxerxebeli 
grZivi profili da gegma; 
   3) mSeneblobisaTvis aucilebeli samSeneblo da mi-
wis samuSaoebs minimaluri moculoba. 
   trasis optimaluri variantis SerCevisaTvis gan-
kuTvnili sainJinro geologiuri kvlevebis dros, mTa-
vari yuradReba eqceva bunebrivi garemos ZiriTad ele-
mentebs: reliefs, geologiur agebulebas, geologiuri 
procesebisa da movlenebis gavrcelebas, samSeneblo 
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masalebis sabadoebis gamoyenebis SesaZleblobebs da 
ekologiur mdgomareobis dacvas. 
   pirvel etapze TviToeul saproeqto variantze tar-
deba samuSaoebis kompleqsi: topografiuli, geodeziu-
ri, grZivi da ganivi profilireba, sainJinro geologi-
uri agegmva (misi masStabi da farTobi damokidebulia 
geologiuri pirobebis sirTuleze da Seswavlilobis 
doneze). saWiroebis SemTxvevaSi tardeba geofizikuri 
samuSaoebic. trasis erTgvarovani ubnebisaTvis igeba 
tipiuri ganivi Wrilebi miwis vakisis konstruqciebiT. 
Wrilebis daproeqtebisas yuradReba eqceva qanebis ga-
mofitvis xarisxs, napralovnebasa da maT daZabul 
mdgomareobas. 
   miwayrilebis sainJinro geologiuri pirobebis Se-
fasebisas, yuradReba eqceva ZiriTadi yrilis safuZ-
vlis qanebis mdgomareobas. maRali (20-25 m) yrilebis 
safuZvlis qanebze datvirTva 0,4-0,5 mpa-s aRwevs. aseTi 
simaRlis orliandagiani rkinigzis yrilis fuZis si-
gane 120 metrs aRwevs, xolo ferdobis daxra 1:3; yri-
lisaTvis yvela qania gamosadegi, magram upiratesobas 
aniWeben RorRs, xreSs da kaWar-kenWnars. 
   sainJinro geologiuri kvlevebi grZeldeba gzis va-
kisis mowyobis drosac, romlebic iTvaliswineben qa-
nebis fizikur-meqanikuri Tvisebebis kvlevebs savele 
pirobebSi, prognozuli monacemebis da geologiuri 
Wrilebis elementebis Semowmebasa da a.S. 
   gansakuTrebuli yuradReba eqceva saxide gadasas-
vlelebs da gvirabebs, maT portalur nawilebs, xide-
bis misasvlelebsa da burjebs. aseTi adgilebi Seis-
wavleba maRali detalurobiT.      
   hidroteqnikuri nagebobebi moiTxovs didi moculo-
bisa da detalurobis sainJinro geologiuri kvleve-
bis Catarebas. kaSxlis asagebad momzadebuli qvabuli 
ukve warmoadgens rTul nagebobas, romelic moiTxovs 
geologiuri pirobebis yovelmxriv Seswavlas. 
   gansakuTrebiT mniSvnelovania, fuZeSi qanebis Sem-
kvrivebis, kaSxalqveSa da SemovliTi filtraciis, 
filtraciuli deformaciebis, sufoziisa da karstis 
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gaaqtiurebis, wyalsacavis napirebis gadamuSavebis in-
tensiurobisa da mewyruli procesebis gaaqtiurebis 
prognozireba. 
   hidroteqnikuri nagebobebi iyofa ZiriTad (kaSxle-
bi, wyalsagdebebi, saderivacio gvirabebi da arxebi, 
wneviani milsadenebi, hidroeleqtrosadguris Senobe-
bi) da damxmare (zRudarebi, safari kedlebi, wyalsa-
rini gvirabebi, arxebi da a.S.) nagebobebad. 
   hidroteqnikuri proeqtis Sedgenis pirvel etapze 
muSavdeba mdinaris kompleqsuri gamoyenebis sqema. 
tardeba mdinaris xeobisa da mimdebare teritoriis 
saSualomasStabiani sainJinro geologiuri agegmva. 
detaluri sainJinro geologiuri msxvilmasStabiani 
(1:1000-1:5000) agegmviT ifareba winaswar SerCeuli ubne-
bi. hidrogeologiuri samuSaoebiT Seiswavleba qanebis 
filtraciuli Tvisebebi da keTdeba filtraciuli de-
formaciebis prognozireba kaSxlis agebis adgilze 
da mis safuZvelSi.  
   ufro detaluri sainJinro geologiuri kvlevebi 
mimdinareobs hidroteqnikuri obieqtis ganlagebis ad-
gilis sabolood SerCevis Semdeg. es samuSaoebi tar-
deba msxvili hidrokvanZebis ganlagebis adgilebSi, Zi-
riTadad - kaSxlebze (napralovnebis Seswavla, xolo 
seismurad aqtiur raionebSi – mikroseismuri daraio-
neba), saderivacio arxebze, gvirabebze da wyalsacaveb-
ze. momavali datborvis teritoriis farglebSi Seis-
wavleba qanebis filtraciuli Tvisebebi da keTdeba 
napirebis SesaZlo gadamuSavebis prognozi.   
   mSeneblobis periodSi sainJinro geologiuri kvle-
vebi Sedis daskvniT stadiaSi. am dros grZeldeba 
uSualod nagebobis kontaqtSi myofi qanebis Seswavla, 
gvirabebSi mimdinareobs geologiuri dakvirvebebi, mu-
Savdeba hidroteqnikuri obieqtebis damcavi sainJinro 
RonisZiebaTa racionaluri sqema. gansakuTrebuli yu-
radReba eqceva garemosdacviTi RonisZiebebis dageg-
mvasa da maT etapobriv Sesrulebas.   
   miwisqveSa mSeneblobebi dakavSirebulia sasargeb-
lo wiaRiseulis mopovebisaTvis aucilebeli samTo 
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gamonamuSevrebis gayvanasTan, saeqspluataciod momza-
debasTan, aseve satransporto da sxva daniSnulebis 
gvirabebisa da miwisqveSa sivrceebis SeqmnasTan. 
   miwisqveSa mSeneblobebis daproeqtebis dros, sain-
Jinro geologiuri kvlevebis saSualebiT moipoveba 
informacia qanebis simtkicis da deformaciuli Tvise-
bebis, samTo masivis bunebrivi daZabuli mdgomareo-
bisa da misi SesaZlo saxecvlilebis Sesaxeb. garda 
amisa, keTdeba miwisqveSa samuSaoebis Sesrulebisas 
mosalodneli geologiuri procesebisa da movlenebis 
prognozireba.  
   maRalmTian regionebSi da wylis qveS gvirabebis 
daproeqtebisaTvis saWiro sainJinro geologiuri kvl-
evebi SezRudulia saZiebo gamonamuSevrebis gayvanis 
sirTulis da SezRudulobis gamo. 
   didi qalaqebis farglebSi sxvadasxva daniSnule-
bis obieqtebis miwisqveSa sivrceebSi ganTavseba sul 
ufro farTod inergeba. am tipis nagebobebs miekuTvne-
ba: miwisqveSa gadasasvlelebi, komunaluri nagebobebi, 
sawyobebi, macivrebi, navTobisa da gazis sacavebi, sa-
moqalaqo Tavdacvis obieqtebi, saavtomobilo da sar-
kiniczo xazebi da sadgurebi, metros satransporto 
qseli da a.S.  
   qalaqis farglebSi miwisqveSa mSeneblobebis dap-
roeqtebisas, aucilebelia gaTvaliswinebul iqnas is 
uaryofiTi zegavlena, romelic SesaZlebelia, rom Se-
iqmnas miwisqveSa nagebobebisa da maTi eqsploataciis 
Sedegad. es gansakuTrebiT exeba miwisqveSa satran-
sporto qselebs, radgan am dros mosalodnelia rxe-
vebisa da vibraciis gadacema sacxovrebeli Senobebis 
saZirkvlebze. amis gamo, SesaZlebelia, rom daibzaros 
da Semcirdes nagebobebis mdgradoba. am uaryofiTi 
zegavlenis prevenciis mizniT, aucilebelia sainJinro 
geologiuri kvlevebis Catareba, romelTa masStabi 
damokidebulia geologiuri pirobebis sirTuleze.  
   mcire siRrmeze ganlagebuli miwisqveSa nagebobebis 
konstruqciebi da fuZe-saZirkvlebi, maT qveviT mdeba-
re qanebs gadascemen datvirTvebs, romelTa sidide ar 
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aRemateba mSeneblobis procesSi amoRebuli qanebis 
woniT gamowveul datvirTvebs. am SemTxvevaSi, gansa-
kuTrebiT yuradReba eqceva, TaRur nawilSi ganlage-
buli qanebis sainJinro geologiuri da hidrogeolo-
giuri Tvisebebis da parametrebis gansazRvras. 
   metad specifikuria milsadenebiT navTobis, navTob-
produqtebis, bunebrivi airis, wylis, cementis, fqvi-
lis da a.S. transportireba, radgan maTi gadatana 
xSir SemTxvevebSi xdeba Zalian did manZilebze. 
   msoflioSi pirveli milsadeni – lilo-1, romlis 
saSualebiTac xdeboda fqvilis transportireba, 
ganxorcielda saqarTveloSi, gasuli saukunis 60-an 
wlebSi.  
   milsadenebi aris ramdenime tipis: miwiszeda, naxev-
radmiwisqveSa da miwisqveSa, maT gaswvriv ganlagebu-
lia satumbi sadgurebi, rezervuarebi, kompresorebi, 
Senoba-nagebobebi, saavario moednebi da a.S., romelTa 
daproeqtebisaTvis aucilebelia sainJinro geologiu-
ri kvlevebis Catareba. 
   milsadenebis eqspluataciis procesSi warmoiqmneba 
meqanikuri, temperaturuli da wneviT gamowveuli de-
formaciebi, rasac SeiZleba xeli Seuwyos qanebis 
aramdgradobam. am mizezebiT SesaZlebelia milsadenis 
gadaadgileba da hermetizaciis darRveva SeduRebis 
adgilebSi. 
   sainJinro geologiuri kvlevebis sizuste gansakuT-
rebiT mniSvnelovania mdinareTa xeobebis gadakveTis 
ubnebze. am dros yuradReba eqceva eroziis procese-
bis intensivobas, seismurobas, moxetiale denebis ar-
sebobas, gruntis wylebis ganlagebas, mzrali qanebis 
arsebobas da a.S. 
   sainJinro geologiuri kvlevebis intensivoba iz-
rdeba mewyruli, dakarstuli da sxva rTuli ubnebis 
gadakveTisas (d. CxeiZe, 1979).  
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Tavi  12 
 

garemos noosferuli ganviTareba 
 

   biosferoze udidesi gavlena aqvs im samecniero-
teqnikur gardaqmnebs, romlebsac mudmivad axdens ada-
miani. es gardaqmnebi dakavSirebulia biosferos  glo-
balur cvlilebebTan da Sors mimaval ekologiur 
SedegebTan. 
   Cveni planetis regionebi ganicdis sxvadasxva sawa-
rmoo-sameurneo diferenciacias. igi damokidebulia 
aRdgenadi da aRudgenadi bunebrivi resursebis mopo-
vebasTan, energoresursebis gamoyenebasTan, sawarmoe-
bis ganlagebasTan, satransporto da sxva socialur 
moTxovnilebaTa dakmayofilebasTan. amis gamo, 
swrafad viTardeba urbanizaciis procesebi. matulobs 
didi qalaqebis ricxvi, izrdeba mosaxleobis raode-
noba da adamianTa migracia. am urTierTdakavSirebuli 
procesebis gamo, icvleba dedamiwis iersaxe. adamianTa 
cxovrebis ekologiuri pirobebi, biosferos gardaqmna 
gavlenas axdens adamianTa janmrTelobaze.  
   ekologiuri mdgomareobis cvlilebebis mimarT ada-
ptacia iwvevs organizmis fizikuri da fsiqologiuri 
rezervebis xarjvas da mis seriozul gardaqmnebs.  
   adamianis ekologia swavlobs adamianis garemosTan 
urTierTqmedebis kanonzomierebas, ekologiurad eqst-
remalur pirobebSi mosaxleobis janmrTelobis Senar-
Cunebis, ganviTarebisa da fsiqo-fizikuri SesaZleblo-
bebis gaumjobesebis gzebs. 
   Camoyalibda axali disciplina - adamianis ekol-
ogia, romelic swavlobs sazogadoebasa da bunebas 
Soris urTierTdamokidebulebas. 
   adamianis dRevandeli problemebis gadasawyvetad 
dRis wesrigSi dadga garkveul konceptualur safuZv-
elze, bunebis Semswavleli mecnierebebisa da huma-
nitaruli codnis gaerTianeba. 
   adamianis ekologiis, rogorc mecnieruli mimarTu-
lebis CamoyalibebaSi wvlili Seaqvs rogorc sazo-
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gadoebriv, aseve, samedicino-biologiur da geografi-
ul mecnierebebs.  
   adamianis sociologiis problemebi iyofa 6 
jgufad: 
1. socialuri mmarTvelobis problemebi da gadawyvet-
ilebebis miRebis Soreuli ekologiuri Sedegebi. 
2. urbekologiis problemebi, upirvelesad qalaqis sa-
medicino ekologiis. 
3. energetikisa da transportis ekologiis probleme-
bi. 
4. axal da cvalebad garemoSi adamianis qmedebis fsi-
qologiuri problemebi. 
5. socializaciisa da socialuri kontrolis proble-
mebi. 
6. Sromis resursebis gadanawilebisa da socialur-
profesiuli SerCevis problemebi. 
   garemosTan adamianis damokidebulebis mixedviT ic-
vleba misi janmrTelobis mdgomareobac:  
   1. Tu adamians garemos mimarT aqvs optimaluri da-
mokidebuleba, misi janmrTeloba miiswrafis normal-
ur mdgomareobisaken, e.i. am SemTxvevaSi adamiani sru-
lyofilad anxorcielebs Tavis biosocialur funqci-
ebs da garemos igi aRiqvams, rogorc janmrTels, anu 
komfortuls.  
   2. Tu adamians garemos mimarT aqvs diskomforti, 
mas janmrTelobis mxriv warmoeqmneba normidan gadax-
rebi, romelic gamoixateba avadmyofobebSi da bio-
socialuri funqciebis SeusruleblobaSi; am SemTxve-
vaSi adamiani garemos aRiqvams rogorc arajanmrTels, 
anu diskomfortuls. 
   3. Tu adamians garemos mimarT aqvs araoptimaluri 
damokidebuleba da ver amyarebs urTierTobas masTan, 
rac gamoixateba misi janmrTelobis gauaresebaSi, ga-
remo mis mier aRiqmeba rogorc eqstremaluri. 
   adamianis CamoyalibebaSi monawileobs biologiuri 
da socialuri aspeqtebi. biologiuri - pirveladia da 
warmoadgens socialuris safuZvels. adamiani warmo-
adgens bunebis Svils, xolo misi socialuri buneba 
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yalibdeba SromaSi. adamianis individualuri ganviTa-
rebis socialuri faqtorebi avsebs da aregulirebs 
maTi urTierTqmedebis abiotur da biotur faqtorebs. 
   Cveni planetis istoriaSi uwyvetad mimdinareobs 
grandiozuli procesebi, romelTa saSualebiTac 
icvleba dedamiwis iersaxe. mas Semdeg, rac Seiqmna 
moazrovne adamiani, daiwyo garemos cvlilebis xaris-
xobrivad axali etapi. 
   adamiani erTis mxriv aris bunebis Svili, xolo me-
ores mxriv, misi gardamqmneli, romelic gansazRvravs 
biosferos evoluciis mimarTulebas.  
   axali nedleulisa da energetikis resursebis Zie-
bisa da sawarmoo da sameurneo saqmianobis ganviTare-
bis procesSi, adamianma mniSvnelovnad gaafarTova mi-
si sasicocxlo sazRvrebi da masStabebi ara marto 
planetis yvela regionSi, aramed kosmiur samyaroSic. 
amis gamo, ukanasknel xans, kosmosis intensiurad aTvi-
sebis pirobebSi dRis wesrigSi dgeba kosmopolitikur 
sivrceSi adamianis cxovrebis pirobebisa da janmrTe-
lobis mdgomareoba. 
   adamianis garemoze zemoqmedebis masStabebi ganux-
relad izrdeba. msoflioSi yovelwliurad moipoveben 
miliardobiT tona madans, samSeneblo masalebsa da 
energetikul wiaRiseuls, awarmoeben didi raodenobis 
sinTetikur masalas, sasuqis saxiT moixmareba 90 mln 
tonaze meti mineraluri nivTiereba da 2 mln tonaze 
meti Sxamqimikati. samrewvelo sawarmoebi atmosferoSi 
yovelwliurad gamoafrqvevs 200 mln tona naxSirba-
dis naerTebsa da 50 mln tonaze met sxvadasxva nax-
Sirwyalbadebs, gogirdis orJangs, azotis naerTebsa 
da nacars. 
   mavne qimiuri nivTierebebiT garemos dabinZurebis 
ZiriTad wyaroebs warmoadgens:  
   - avtomobilebis, sahaero, wylisa da sxva saxis 
transporti, romlebic muSaobs Txevad, myar da gazis 
sawvavze da garemos abinZurebs wvis toqsikuri pro-
duqtebiT;  
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   - Tboeleqtrosadgurebi da sxva mZlavri energeti-
kuli danadgarebi, romlebic atmosferoSi gamoafrqve-
vs naxSirbadis Jangs, gogirdis orJangs, azotis Jange-
ulebsa da mZime fisovan produqtebs;   
   - qimiuri, metalurgiuli, navTobmompovebeli, nav-
TobgadamamuSavebeli da sxva sawarmoebi, romlebic 
arasakmarisad iyenebs unarCeno teqnologiebsa da 
gazisa da Camdinare wylebis gamwmend nagebobebs. 
   atmosferoze amgvarma mZlavrma zemoqmedebam ar 
SeiZleba ar gamoiwvios uaryofiTi Sedegebi, romle-
bic aisaxeba yovel cocxal organizmze da upirvele-
sad adamianis janmrTelobaze. 
   dRis wesrigSi dadga sazogadoebasa da bunebas So-
ris axali wonasworobis damyarebis aucilebloba. am 
SemTxvevaSi, aqtiuri roli SeiZleba iTamaSos garemos 
mimarT adamianis Segnebulma socialurma midgomam. 
   mTavaria adamianis momavali Taobis janmrTelobis 
maRali donis SenarCuneba. aqedan gamomdinare, samedi-
cino demografiis mTavar amocanas warmoadgens same-
dicino-demografiuli procesebis prognozireba.  
   es mimarTuleba ganuyofelia adamianis ekologiisa-
gan, romelic warmoadgens SedarebiT axalsa da swr-
afad ganviTarebad mecnierebis dargs.          
   Tu gavaanalizebT adamianis ganviTarebis istorias, 
davrwmundebiT, rom misi zemoqmedeba biosferoze iyo 
damangreveli da mxolod XX saukunis meore naxevri-
dan, ekologiuri krizisisa da bunebrivi resursebis 
amowurvis saSiSroebis dadgomis Semdeg, adamiani 
iZulebuli gaxda efiqra mosalodnel Sedegebze. 
   sawyis periodSi, adamianis biosferoze zemoqmedeba 
naklebad gansxvavdeboda masTan biologiurad axlos 
myofi saxeobebis zemoqmedebisagan. magram SemdgomSi, 
rodesac igi gaerkva bunebis kanonzomierebebSi, misi 
gavlena garemoze mkveTrad gaZlierda. adamiani bune-
bas iyenebda Tavisi sasicocxlo pirobebis SesanarCu-
neblad da Tan gardaqmnida mas. 
   yovelgvari mosalodneli ekologiuri cvlilebe-
bis gaanalizebis gareSe adamianis zegavlena bunebaze 
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gamoixata: tyeebis umowyalod gaCexvaSi, cxovelebis 
gamoyenebaSi damxmared da amave dros garkveuli saxe-
obebis ganadgurebaSi, wylis, atmosferosa da wiaRis 
resursebis araracionalur aTvisebaSi da a.S.  
   adamiani mxolod XX saukunis meore naxevridan 
mixvda, rom bunebaze amgvari zemoqmedebis gagrZelebis 
SemTxvevaSi igi bunebriv garemos miiyvanda katastro-
famde da daiwyo fiqri mcenareebis, Semdeg cxovele-
bis, atmosferos, wylis, wiaRiseulis dacvaze da rac-
ionalur gamoyenebaze. 
 

12.1. ekologiuri krizisi 
 

   garemos dabinZurebasTan dakavSirebuli probleme-
bi da bunebrivi resursebis maragebis Semcireba exeba 
ara marto calkeuli saxelmwifoebis interesebs, ara-
med mTel msoflios.  
   sawarmoo narCenebis, mavne gamonafrqvevebis prob-
lemebi, garemos degradacia da ekologiuri pirobebis 
gauareseba planetis mosaxleobis zrdis fonze warmo-
adgens globaluri xasiaTis problemebs, radgan bu-
neba erTiani da ganuyofelia da misTvis ar arsebobs 
politikuri da nacionaluri sazRvrebi. 
   msoflios mTavar globalur problemas warmoadg-
ens planetis mosaxleobis demografiuli zrda, rad-
gan mosaxleobis raodenobaze da maT teritoriul ga-
nawilebazea damokidebuli iseTi parametrebi, rogo-
ricaa mosaxleobis resursebiT momarageba, biosferos 
mdgomareoba, msoflios socialuri da politikuri 
garemo.  
   bolo sami aTeuli wlis ganmavlobaSi planetis 
mosaxleoba orjer gaizarda. mecnierTa prognoziT 
2200 wlisaTvis planetis mosaxleoba miaRwevs 20 mil-
iard kacs. mateba ZiriTadad modis ganviTarebad da 
uRaribes qveynebze.  
   amgvari tendencia mkveTrad auaresebs ekologiur 
mdgomareobas, radgan saxezea pirdapiri damokidebu-
leba mosaxleobis zrdis intensivobasa da bunebaze 
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anTropogenur datvirTvas Soris. mecnierebis progno-
ziT 2030 wlisaTvis ganviTarebadi qveynebi ufro me-
tad daabinZureben atmosferos, vidre iaponia, dasavl-
eTi evropa da aSS erTad aRebuli [5,23]. 
   amgvarad, moxmarebis kulturuli faseulobebi, sa-
bazro ekonomika da kerZo biznesi mwvave winaaRmde-
gobaSi Sevida msoflio Tanamegobrobis ekologiur 
RirebulebebTan. 
   ekologiaSi Semovida termini - `atmosferos trans-
sazRvruli dabinZureba”, romelic mdgomareobs erT 
qveyanaSi warmoSobili dabinZurebis did manZilebze 
gadatanaSi. amgvar dabinZurebaze modis mavne gamo-
nabolqvis 20-dan 40%-de. magaliTad, norvegia Tavis 
teritoriaze awarmoebs sakuTari aeroteqnogenuri da-
binZurebis mqone nivTierebebis mxolod 20%-s, danar-
Cen 80%-s Rebulobs mezobeli qveynebidan.  
   Semovida xmarebaSi axali termini `ekologiuri 
agresori”. magaliTad, ruseTi ekologiuri agresoria 
yazaxeTis, fineTis, ukrainis, norvegiis, belorusiis, 
Sveciis, TurqeTisa da amierkavkasiis mimarT, saidanac 
am qveynebSi Sedis gogirdisa da azotis naerTebi. 
ruseTis mimarT ekologiuri agresoria ukraina, germa-
nia, poloneTi, CexeTi, slovakeTi, didi britaneTi da 
belorusia, saidanac igi aseve Rebulobs gogirdisa 
da azotis naerTebs [29].  
   e.i. qveynebi erTdroulad gamodis rogorc ekolo-
giuri `agresoris”, aseve ekologiuri `msxverplis” 
rolSi. Sedegi ki yvelasaTvis erTia - binZurdeba bu-
neba, iwamleba cocxali organizmebi da maT Soris 
adamianic.         
   negatiur ekologiur Sedegebze sazogadoebis reaq-
cia rogorc wesi igvianebs, vidre misi Sedegebi ar 
moaxdens gavlenas adamianis janmrTelobaze. 
   konfliqtebi Tavs iCens wylisa da miwis resurse-
bis gamoyenebis dros. aranakleb mwvaved dgeba sakiT-
xi, rodesac saqme exeba adamianis janmrTelobas, rome-
lic gamowveulia sasmeli wylis dabinZurebiT, haerSi 
arsebuli mavne nivTierebebiT, sinTetikuri da toq-
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sikuri nedleulis gamoyenebis gamo. dadgenilia pir-
dapiri kavSiri qalaqebis sahaero auzis dabinZurebasa 
da adamianebis zeda sasunTqi gzebis qronikul daava-
debaTa Soris. 
   gansakuTrebiT xSiria konfliqtebi qalaqebis wyal-
momaragebis dabali sanitaruli mdgomareobis gamo. 
   ekologiuri konfliqtebi damaxasiaTebelia agreTve 
didi qalaqebis urbanizaciis procesSi sasoflo-same-
urneo miwebze qalaqis dasaxlebebis mSeneblobis 
gamo. 
   qalaqebSi, sadac koncentrirebulia mosaxleobis 
saqmianobis sxvadasxva mimarTulebi, warmoiqmneba sit-
uaciebi, rodesac erTi saxis moqmedebebi negatiurad 
aisaxeba meoreze da piriqiT. 
   ekologiuri proeqtebis ganxorcielebis procesSi 
mwvavdeba urTierTobebi bunebiTmosargebleTa da bune-
bisdamcvelTa Soris, rasac xSirad mohyveba sasamarT-
lo garCevebi.  
   bunebrivi garemos gaWuWyianeba gamowveulia stiqi-
uri an anTropogenuri faqtorebis moqmedebiT. stiqi-
urs miekuTvneba vulkanuri da kosmosuri mtveri, wya-
ldidoba, miwisZvrebi da a.S., anTropogenurs – narCe-
nebi, romlebic iwvevs qimiur, gazur, radiaciul, me-
qanikur da sxva saxis dabinZurebas. 
   ekologiuri balansis darRvevis gamo, aucilebelia 
garemos dacva. pirvelad warmoiqmna konservatiuli 
dacvis forma - landSaftis, bunebrivi ekologiuri 
sistemebis, bunebis Zeglebis dacva.  
   bunebrivi resursebis intensiurad gamoyenebis zrd-
am moiTxova bunebis dacvis axali forma – bunebrivi 
resursebis racionalurad gamoyenebis organizacia, 
romelic mimarTulia bunebrivi resursebis gamoyene-
bis Serwymaze garemos dacvasTan. 
   bunebrivsa da garemomcvel garemos aqvs sami gansx-
vavebuli niSani: 
1. garemomcveli garemo bunebriv garemosagan gansxva-
vebiT organulad aerTianebs bunebrivi garemos ele-
mentebs adamianuri saqmianobis obieqtebTan. 
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2. bunebrivi garemos xarisxobriv mdgomareobas TviT 
buneba uzrunvelyofs nivTierebaTa cvlis Camoyalibe-
buli evoluciuri procesis Sedegad. 
3. garemomcvel garemoSi dacvis centralur rgols 
warmoadgens adamiani, misi janmrTeloba da ekologiu-
ri keTildReoba. 
   miuxedavad aseTi gansxvavebisa, garemomcveli gare-
mo ar aris gamocalkevebuli. teqnosfero ganviTareb-
is sakuTari kanonebiT rCeba biosferos nawilad da 
emorCileba mis kanonebs. 
   ekologiuri krizisis ZiriTad wyaros warmoadgens 
araracionaluri bunebiTsargebloba, romelic ganpir-
obebulia: a) warmoebis iseTi saSualebebis SeqmniT da 
gamoyenebiT, romlebic saSiSia bunebrivi garemosaT-
vis, ekosistemebisaTvis da b) moqmedebaTa ganxorciel-
ebiT, romelic arRvevs ekobalanss. 
   Tu araracionaluri bunebaTsargebloba SeiZleba 
aRmofxvril iqnas samarTalgamoyenebiTi RonisZiebe-
biT, bunebaTsargeblobis uwyebrivi sistemis pirobebSi 
kanonierebis dacvis Sesrulebis drosac ar aris ga-
moricxuli bunebis obieqtebze zianis miyeneba. magali-
Tad, miwaTmoqmedebis intensifikacia uaryofiTad moq-
medebs mezoblad arsebul tyis masivebze da cxove-
lTa samyaroze. e.i. aucilebelia bunebaTsargeblobis 
samarTlebrivi regulirebis radikalurad gardaqmna.  
   bunebaTsargeblobisa da bunebis dacvis Sesaxeb 
kanonmdeblobaTa gardaqmna ekologiur kanonmdeblo-
bad gulisxmobs gadasvlas bunebaTresursebrivi sama-
rTlebrivi regulirebidan - ekologiurze, e.i. ekono-
mikuri interesebis upiratesobis Secvlas ekologiuri 
interesebiT bunebaTsargeblobis sferoSi [37]. 
   ekologiuri krizisis realuri mdgomareoba Seiqmna 
saqarTveloSic, romelic dakavSirebulia baqo-jeixa-
nis navTobsadenis gayvanasTan. miuxedavad saqarTve-
los wamyvani mecnierebis prognozebisa da proteste-
bisa, navTobsadenis trasa gadis seismuri, geologiu-
ri, geoteqtonikuri, geomorfologiuri, hidrogeolo-
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giuri da sainJinro geologiuri TvalsazrisiT rTul 
regionSi - borjomis xeobaSi. 
   borjomis xeoba mTagoriani mxarea, sadac xSiria 
wayldidoba, mewyrebi, Rvarcofebi, qvaTacvena da sxva 
arasasurveli sainJinro geologiuri movlenebi. cno-
bilia, rom navTobsadenis trasa kveTs sof. dgvaris 
moqmed mewyers, sadac sacxovrebeli nagebobebi defo-
rmirebulia da TandaTan irRveva.  
   wyaldidobebis periodSi mosalodnelia sainJinro 
geologiuri procesebis gaaqtiureba da navTobsadenis 
deformacia, rac uciloblad gamoiwvevs navTobis 
daRvras. am SemTxvevebisaTvis gaTvaliswinebuli moed-
nebi da navTobdamWeri nagebobebi ver uzrunvelyofs 
navTobis izoliacias, radgan igi navTobsadenSi imyo-
feba didi wnevis qveS, xolo hermetizaciis darRvevis 
SemTxvevaSi mosalodnelia aTobiT aTasi tona navTo-
bis daRvra. 
   navTobsadeni damokles maxviliviTaa, romelic ar 
viciT Tu rodis, magram eWvgareSea, rom hermetizaciis 
darRvevis SemTxvevaSi daabinZurebs mineraluri wylis 
sabados. 
   borjomis mineraluri wylis sabado infiltraciu-
li warmoSobisaa. es niSnavs, rom mineraluri wylis 
formireba mimdinareobs miwis wiaRSi zedapiruli 
wylis CaJonvisa da siRrmidan amosuli maRalminera-
lizebuli wylebis, bunebriv `laboratoriaSi” Sere-
vis Sedegad.  
   borjomis mineraluri wylis sabadoSi zedapiruli 
wylebis infiltracia xdeba md. mtkvris xeobis 
gaswvriv farToblivad da mdinaris kalapotis saSua-
lebiT.  
   navTobsadenis hermetizaciis darRvevis SemTxvevaSi 
md. mtkvris swraf Senakadebs, romlebsac kveTs navTo-
bsadeni ramdenime wuTSi SeuZliaT daRvrili navTobis 
transportireba md. mtkvaris kalapotSi, saidanac igi 
napralebis saSualebiT moxvdeba miwis wiaRSi. 
amgvarad, ramdenime wuTSi SesaZlebelia dabinZurdes 
msoflio mniSvnelobis unikaluri borjomis minera-
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luri wylis sabado, romlis reabilitacias dasWirde-
ba aTeuli saukuneebi. cnobilia, rom buneba aravis 
apatiebs Secdomebs, dResaviT naTelia is ekologiuri 
krizisi, romelic SeiZleba Tavs dagvatydes uaxloes 
momavalSi.  
   vidre ar aris gvian, saWiroa navTobsadenis saqarT-
veloSi gamavali trasis saswrafo ekologiuri eqsper-
tiza da misi gadatana borjomis raionidan axalci-
xisa da vales gavliT. amgvari proeqti arsebobs, 
magram mis ganxorcielebas xels uSlis britiS pet-
roliumis xelmZRvaneloba.  
   politikuri interesebidan gamomdinare, maT aras-
wor qmedebebs Tavis droze mxari dauWires saqarTve-
los Tanamdebobis pirebma prezident SevardnaZis 
xelSewyobiT. mosalodnelma ekologiurma krizisma 
SesaZlebelia gamoiwvios bevrad meti zarali, vidre 
navTobsadenis tranzitis saSualebiT mosalodnelma 
sabiujeto Semosavlebma.  
   saqarTvelos sazogadoebam yuradReba unda miaqci-
os am problemas, raTa Tavidan aviciloT ekologiuri 
katastrofa da gadavarCinoT dabinZurebisagan msof-
lio mniSvnelobis, unikaluri borjomis mineraluri 
wylis sabado.   
   dRes kacobriobis mniSvnelovani Zalebi da ekono-
mikuri resursebi ixarjeba maT mierve Seqmnili eko-
logiuri siZneleebis gadasalaxavad. ekologiuri 
problemebi kvlav rCeba im araxelsayreli socialur-
ekonomikuri pirobebis `mZevlebad”, romlebic arsebo-
bs msoflios sxvadasxva regionebSi. 
   saerTaSoriso ekologiur-ekonomikur urTierTobeb-
Si warmoSobili problemebi gamowveulia Semdegi Zir-
iTadi mizezebiT: 
1. garemos dabinZurebiT gamowveuli zaralis ekonomi-
kuri da socialuri Sefasebis araadekvaturobiT, ro-
melic rogorc wesi Semcirebulia; zaralis araswori, 
Semcirebuli Sefaseba gansakuTrebiT grZelvadian per-
iodSi mosaxleobasa da Sida erovnul ekonomikas 
ubrundeba am zaralis arasakmarisi kompensaciiT.  
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2. bunebis mier xangrZlivi drois manZilze Sesrule-
buli `Sromis” araswori SefasebiT, romlis Sedega-
dac formirdeboda sasargeblo wiaRiseuli da sxva 
bunebrivi resursebi.  
   Tavidanve adamiani bunebriv resursebs uyurebda 
rogorc bunebisagan naCuqar materialur dovlaTs. igi 
Tavis sakuTar Sromas afasebs Zalian maRla, magram 
bunebis mier Sesrulebuli `Sroma” mis mier ar iqna 
Sefasebuli ekonomikuri kategoriebiT. Sefasda mxo-
lod is bunebrivi resursebi, romlebic CarTuli iyo 
sameurneo brunvaSi.  
   ukanasknel xans rig qveynebSi SemoRebul iqna bune-
brivi resursebis gadasaxadi, romlis saSualebiT 
TiTqosda Seafases `bunebis Sroma”, magram es ar cv-
lis ekonomikis ganviTarebaSi dRes arsebul bunebis 
Seufasebel principul prioritetebs. 
   sinamdvileSi araganaxlebadi bunebrivi resursebi 
unda warmoadgendes nebismier moxmarebul produqtebs 
Soris yvelaze Zvirfas komponents.   
3. saerTaSoriso ekologiur-ekonomikuri problemebiT, 
romlebic dakavSirebulia calkeuli qveynebis ganvi-
Tarebis disproporciulobaSi. igi gamoixateba mecni-
erebisa da teqnikis ganviTarebis sxvadasxva doneebSi, 
energiis gamoyenebaSi da saSualo Semosavlebis sidi-
deze erT sul mosaxleze, qveynebis finansur SesaZle-
blobebze, romelTa saSualebiT maT SeuZliaT Tavi-
anT moqalaqeebze gascen negatiuri ekologiuri Sede-
gebis kompensacia. 
4. Sexedulebebis araerTgvarovani iuridiuli Sefase-
biT, romlebic gamoiyeneba saerTaSoriso ekologiur-
ekonomikur urTierTobebSi da qveynebs Soris ekolo-
giur kanonmdeblobaSi arsebul gansxvavebebSi. es dam-
okidebulia am qveynebis kulturis, erovnuli fsiqol-
ogiis da tradiciebis doneze.  
   sxvadasxva qveynebs aqvT ekologiis, rogorc mecni-
erebis da praqtikuli moRvaweobis ganviTarebis sxva-
dasxva istoria. yvela am problemebis gadawyveta Seu-
Zlebelia erTi qveyanis farglebSi, ramdenadac pro-
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gresiuli da mdidari ar iyos igi. saWiroa msoflios 
yvela mecnieris, specialistis, politikosis da 
sazogadoebis farTo fenebis erToblivi Zalisxmeva.   
 

12.2. garemosa da bunebrivi resursebis dacvis 
aucilebloba  

 

   Tanamedrove kacobriobis amocanaa SeinarCunos 
arsebuli ekosistemebi da racionalurad gamoiyenos 
bunebrivi resursebi. 
   bunebriv resursebi - bunebrivi elementebia, roml-
ebsac iyeneben sawarmoo ZalTa ganviTarebis mocemul 
etapze adamianis sazogadoebis materialur moTxovni-
lebaTa dasakmayofileblad. 
   bunebrivi resursebis ZiriTadi saxeobebia: wiaRi-
seuli, klimaturi, wylis, niadagis, mcenareuli da 
faunisturi  resursebi. XX saukunis meore naxevridan 
maT miemataT atomuri da planetaruli kosmosuri 
resursebic (birTvuli, geoTermuli, zRvis mimoqcevisa 
da sxva energiis wyaroebi.   
   uaRresad mniSvnelovania mineraluri nedleulis 
mopovebisa da racionaluri gamoyenebis problema, 
romelTanac adamians Sexeba aqvs misi ganviTarebis 
adreuli etapebidan. 
   sasargeblo wiaRiseulis aTviseba warmoadgens sa-
warmoo Zalebisa da sazogadoebis materialuri kul-
turis ganviTarebis aucilebel pirobas. sazogadoebis 
ganviTarebasTan erTad izrdeba moTxovnileba minera-
luri nedleulis resursebzec. amis gamo, adamiani 
sul ufro intensiurad swavlobs dedamiwis zedapirsa 
da wiaRs. Seswavlis procesSi iqmneba aucilebloba 
dedamiwis garkveul ubnebze moewyos samTo gamo-
namuSevrebi, romlebic adre dakavebuli iyo sasoflo-
sameurneo kulturebiTa da tyis masivebiT. 
   am sakiTxTan dakavSirebiT warmoiSva aucilebloba, 
Sefasdes garemoze sasargeblo wiaRiseulis sabadoe-
bis damuSavebis zemoqmedebis Sedegebi. 
   amgvari saxis zemoqmedeba SesaZlebelia iyos: 
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1. arsebuli reliefis formebis Secvla da zedapiris 
axali formebis warmoqmna. 
2. dedamiwis wiaRSi arsebuli elementebisa da Senaer-
Tebis zedapirze amotana da amis gamo, dedamiwis zeda-
pirze arsebuli nivTierebebis geoqimiuri balansis 
darRveva. 
3. qanebis axali masebis warmoqmna, romlebic TavianTi 
TvisebebiT gansxvavdeba qanebisagan, romlebic adre 
mdebareobda dedamiwis wiaRSi. 
4. miwisqveSa wylebis doneebis, wnevebisa da Semadgen-
lobis cvlilebebi da rogorc Sedegi - zedapiruli 
wylebis nakadis moZraobis pirobebis cvlilebebi. 
   es ar niSnavs imas, rom nebismieri sabados eqsplua-
tacia uciloblad gamoiwvevs zemoTaRniSnul cvlil-
ebebs, magram Txevadi wiaRiseulis - navTobis, mtknari, 
mineraluri da Termuli wylebis eqspluataciis dros 
mosalodnelia dedamiwis zedapiris mniSvnelovani 
cvlilebebi. 
   reliefis Zireul cvlilebebs iwvevs myari wiaRise-
ulis mopoveba. erT SemTxvevaSi qanebis amoReba iwvevs 
reliefis uaryofiTi formebis warmoqmnas, sxva SemT-
xvevaSi - dadebiTi formebis an deltebis Seqmnas, rom-
lebic warmoadgens fuWi qanebis danagrovebs. 
   adamianis zemoqmedebis procesSi dedamiwis qerqis 
zeda nawilTan warmoiqmneba rigi winaaRmdegobebi, 
romlebic dakavSirebulia wiaRiseulis aTvisebasTan. 
magaliTad, mineraluri nedleulis mopoveba amcirebs 
miwebis nayofierebasa da arRvevs mis mTlianobas.  
   energetikuli resursebis gamoyeneba, romelic 
cvlis dedamiwis zedapiris Tbur balanss, winaaRmde-
gobaSia dabalansebul ekologiur sistemebTan.  
   aqedan gamomdinare, wiaRis warmatebiTi aTviseba gu-
lisxmobs sakiTxis kompleqsur gadawyvetas. 
   Tu gavaanalizebT adamianis dedamiwis qerqze ze-
moqmedebis Sedegebs, isini SeiZleba davajgufoT  
Semdegnairad: 
1. sasargeblo wiaRiseulis sabadoebis, pirvel rigSi, 
mdidari da didi sabadoebis gamoleva da amasTan erT-
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ad elementebis koncentraciebis gabneva dedamiwis 
zedapirze. 
2. dedamiwis reliefis Secvla, Tanamedrove geologi-
uri movlenebis (mewyrebis, Rvarcofebis, eroziuli da 
abraziuli procesebis da sxv.) warmoSoba da ganviTa-
rebis siCqareebis zrda. 
3. dedamiwis qerqis zeda nawilSi da mis zedapirze 
nivTierebebis balansis cvlilebebi, atmosferos, niad-
agisa da bunebrivi wylebis dabinZurebis procesebis 
daCqareba. 
4. miwisqveSa hidrosferos cvlilebebi. 
5. dedamiwis qerqis zeda nawilSi geostatikuri velis 
darRveva. 
6. dedamiwis zedapiris wylis Tburi balansis cvli-
lebebi. 
7. qanebis Tvisebebis, sainJinro nagebobebis mSeneblo-
bisa da eqspluataciis pirobebis cvlilebebi. 
8. dedamiwis qerqSi sxvadasxva fizikuri velis (moxe-
tiale denebis, seismuri, akustikuri, radiotalRuri 
da sxv.) warmoqmna. 
   Tumca dedamiwis qerqze adamianis zemoqmedebis mra-
valferovneba da Sesabamisad misi reaqcia am zemoq-
medebaze warmoadgens problemis mxolod erT mxares. 
meore mxare mdgomareobs imaSi, rom zemoqmedebis es 
saxeebi da Sedegebi urTierTdakavSirebulni arian. 
   adamiani dedamiwis qerqis zeda nawilze zemoqmede-
bas axdens teqnikis saSualebiT, aqedan gamomdinare, 
funqcionaluri daniSnulebis mixedviT gamoiyofa geo-
teqnikuri sistemis 6 tipi: 
1) romlebic iyeneben araganaxlebad mineralur-saned-
leulo resursebs: myar sasargeblo wiaRiseuls, 
navTobsa da gazs, samrewvelo xsnarebs; 
2) romlebic iyeneben bunebriv ganaxlebad resursebs, 
romelTa ganaxleba xdeba biogenuri nivTierebebis 
bunebrivi wrebrunvis Sedegad niadagis nayofierebis, 
wyalsatevebis, mzis sxivebis zemoqmedebis qveS arsebu-
li zonebis, sasoflo-sameurneo warmoebis, Tevzebis 
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mopovebisa da gadamuSavebisa da tyis meurneobebis 
SenarCunebis an gaumjobesebis safuZvelze; 
3) romlebic iyeneben xmeleTis wylis resursebs miwis-
qveSa mtknari wylebis CaTvliT, romelTa ganaxleba 
xdeba wylis bunebrivi wrebrunvis ciklebis saSuale-
biT;     
4) romlebic gadaamuSaveben geoteqsistemis 1 da 2 ti-
pebis saSualebiT miRebul pirvelad produqcias; 
5) romlebic axdenen sanedleulo masalis, produqte-
bisa da maTi gadamuSavebis, energetikuli nedleulis 
an energiisa da informaciis transportirebas;    
6) romlebic axdenen geoteqnikuri sistemis yvela ze-
moTCamoTvlili tipebis dacvas arakeTilsasurveli 
bunebrivi zemoqmedebisagan. 
   geoteqnikuri sistemis pirveli sami tipi warmoad-
gens mompovebels: maT saSualebiT xdeba sxvadasxva 
bunebrivi resursebis, maT Soris energiis mopoveba. 
meoTxe tipi aerTianebs mraval gadamamuSavebel war-
moebas, romlebic nedleulis saxiT gamoiyeneben geo-
teqsistemebis 1-3 tipis produqcias. mexuTe da meeqvse 
tipebi miekuTvneba momsaxure geoteqsistemebs, maTgan, 
meeqvse tipis sistemebi mimarTulia damangreveli pro-
cesebis winaaRmdeg brZolisaTvis.  
   amrigad, geoteqnikuri sistemis funqcionaluri 
daniSnuleba gansazRvravs maTSi mimdinare teqnolo-
giur procesebs. aqedan gamomdinare, ganisazRvreba te-
qnologiuri zemoqmedebis mimarTuleba sistemis geo-
logiur garemoze da geologiuri garemos sapasuxo 
reaqciebis xasiaTi am zemoqmedebaze, misi xarisxobri-
vi mdgomareobis cvlileba. 
   regionaluri geoteqnikuri sistemebi ukve moqmede-
baSia didi xnis ganmavlobaSi. maT miekuTvnebaT: 
msxvili wyalsameurneo sistemebi, sawarmoo-teritori-
uli aglomeraciebi da urbanizebuli teritoriebi, 
transkontinentaluri milsadenebi, eleqtrogadacemis 
xazebi da a.S., romelTa zemoqmedeba vrceldeba did 
farTobebze da xazobriv zonebze. 
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   lokaluri geoteqnikuri sistemebi warmoadgens re-
gionaluri sistemebis Semadgenel elementebs, cal-
keul nagebobebsa da kompleqsebs, romlebic damouki-
deblad zemoqmedeben geologiur garemoze da calke-
ul komponentebze.   
   geoteqnikuri sistemebi garemoze zemoqmedebis siR-
rmis mixedviT iyofa zedapirul, zedapirTan axlos da 
siRrmul sistemebad. 
   zedapiruls miekuTvnebaT sistemebi, romelTa teq-
nologiuri procesebi exeba mxolod dedamiwis zeda-
pirs da ar vrceldeba aeraciis zonis qveviT.  
   zedapirTan axlo sistemebSi teqnologiuri proce-
sebi vrceldeba gruntis wylis horizontis da masTan 
dakavSirebuli arteziuli horizontebis farglebSi. 
   siRrmul sistemebSi teqnologiuri procesebi vrc-
eldeba gaZnelebuli wyalcvlis zonaSi. 
   praqtikulad aqtiuri teqnologiuri zegavlena gam-
oixateba navTobisa da gazis sabadoebze 6-8 km-is, Ria 
samTo gamonamuSevrebis - 500-650 metris, xolo maRaro-
ebis - 1 km-ze met siRrmeze. 
   samwuxarod, dResac arsebobs Rrma winaaRmdegoba 
bunebis damcvelebsa da industrialuri civilizaciis 
momxreTa Soris. sazogadoebis garkveuli nawili, zo-
gierTi saxelmwifo moRvawe da biznesmeni cdilobs 
daarwmunos sazogadoeba, rom mTavaria mogebis miReba, 
Tundac bunebis dabinZurebis xarjze, rasac ucilob-
lad mivyevarT ekologiur krizisamde.    
   organizmebis dacva, romlebic imyofebian gadaSe-
nebis piras, warmoadgens upirveles amocanas, radgan 
didi raodenoba cxovelebisa da mcenareebis gadaSen-
da adamianis sameurneo saqmianobis gamo. 
   adamianis bunebaze zemoqmedebis kidev erT saxifa-
To Sedegs warmoadgens dedamiwaze mobinadre sxvadas-
xva organizmebis saxeobebis Semcireba. bolo aswleu-
lis ganmavlobaSi mTlianad daikarga mcenareebis 25 
aTasi, gareuli cxovelebis 1 aTasze meti saxeoba da 
aseulobiT Sinauri cxovelebis unikaluri jiSebi.  
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   adamiani soflis meurneobaSi iyenebs SezRuduli 
raodenobis mcenareebsa da cxovelebs, romelTa ume-
tesoba Tavis gakulturebasa da moSinaurebas iwyebs 
neoliTis periodidan. soflis meurneobis produqciis 
did nawils uzrunvelyofs cxovelTa da mcenareTa 20-
de saxeoba. danarCeni TiTqmis gamouyenebelia. magali-
Tad, antilopebi, romlebic kargad arian Seguebulni 
afrikis klimats gadaSenebis pirasaa, samagierod, evr-
opelebi jiutad cdilobdnen Zroxisa da xaris mo-
Senebas afrikaSi, sadac tropikuli klimatis pirobe-
bSi es SeuZlebeli Seiqna. ekologebma kargad ician 
garemos sxvadasxvaobis mniSvneloba, romelic warmoa-
dgens homeostazis pirvel garantias. pirvandeli sa-
xiT biocenozebis SenarCuneba saSualebas iZleva ada-
mianis zegavlenis nivelirebaSi cocxali organizmebis 
mimarT.  
   garemos dacva, arsebuli ekosistemebis SenarCuneba 
da axali ekosistemebis Seqmna warmoadgens kacobrio-
bis erT-erT ZiriTad problemas, radgan igi adamia-
nebis fizikuri janmrTelobisa da moraluri kmayofi-
lebis SenarCunebis erT-erTi saSualebaa. 
   garemos mimarT dRes arsebuli krizisuli mdgoma-
reoba Seqmnilia ara teqnikis ganviTarebis, aramed, 
misi araswori gamoyenebis gamo. SeiaraRebuli Zalebis 
zrda, misi modernizacia da masobrivi ganadgurebis 
iaraRis Seqmna nakarnaxevia politikuri mosazrebebiT. 
es energia da samecniero potenciali unda gamoyene-
bul iqnas ara bunebis dabinZurebisa da mospobis, 
aramed, bunebisa da adamianebis janmrTelobis dacvis 
mizniT. magaliTad, plutoniumi SeiZleba gamoyenebul 
iqnas gulis stimuliatoris dasamzadeblad da aseve, 
atomuri iaraRis Sesaqmnelad. 
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