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soxumis saxelmwifo universitetis Sromebi 

t.VI, 2008 
sabunebismetyvelo mecnierebaTa seria 

 

f i z i k a 
 

roin beria, vladimer kircxalia, nato Toloraia 
 

zeaxali varskvlavebi da maTi gravitaciuli  

efeqti 
 

Sesavali. astrofizika _ fizikis erT-erTi yvelaze sainte-
reso da perspeqtiuli dargia. miuxedavad imisa, rom astro-
nomia, rogorc mecniereba cnobilia uxsovari droidan, as-
trofizika axali mecnierebaa, romlis ganviTareba dakavSi-
rebulia XX saukuneSi mecnierul-teqnikuri dargebis arna-
xul progresTan.  

am mxriv gansakuTrebiT mniSvnelovania kvanturi fizi-
ka, radiofizika, elementaruli nawilakebis fizika, kosmo-
suri teqnologiebi da sxva. Tanamedrove radio da eleqt-
ronul teleskopebs SeuZliaT signalebis dafiqsireba im 
kosmosuri obieqtebidan, romlebic mdebareoben Cveni gala-
qtikis gareT da daSorebuli arian dedamiwas ramdenime as-
euli aTasi sinaTlis wliT. (erTi sinaTlis weli tolia 
manZilis, romelsac gadis sinaTlis sxivi erTi wlis gan-

mavlobaSi da tolia 
115 106,94360024365103  km). swored 

am teleskopebis saSualebiT gaxda SesaZlebeli iseTi kos-
mosuri obieqtebis Seswavla, romlebic neitronis aRmoCenis 
Semdeg 1932 wels iwinaswarnmetyveles da cnobilebi iyvnen 
`mkvdari varskvlavebis~ saxelwodebiT. es saxelwodeba gan-
pirobebulia im garemoebebiT, rom am varskvlavebSi ar mi-
mdinareoben TermobirTvuli procesebi da isini ver asxiveb-
en. maTi aRmoCena SesaZlebelia maT mier arekvlili sinaT-
lis sxivis saSualebiT. aseT varskvlavebs miekuTvnebian: 
TeTri jujebi, neitronuli varskvlavebi (pulsarebi) da Sa-
vi xvrelebi. pirveli orisgan gansxvavebiT, Savi xvrelebis 
aRmoCena da vizualuri dakvirveba SeuZlebelia. maTi ar-
seboba emyareba mxolod Teoriul gaTvlebs, romelTa Tana-
xmad, am varskvlavebis simkvrive imdenad didia, rom maTgan 
aranairi signalis gamoTvla ar SeiZleba. uZlieresi gravi-
taciuli velis saSualebiT isini STanTqaven yvelafers, rac 
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am velis moqmedebis areSi xvdeba. erTaderTi rac maT arse-
bobas amtkicebs aris eqsperimentulad dadasturebuli mov-
lena, romelic gamoixateba Savi xvrelebis gravitaciuli 
zemoqmedebiT sinaTlis sxivis traeqtoriis gamrudebaSi.  

dRes arsebuli koncefciis Tanaxmad, mkvdari varskv-
lavebis dabadeba gamowveulia Cveulebriv varslvlavebSi 
TermobirTvuli reaqciebis CaqrobiT. am SemTxvevaSi iwyeba 
gravitaciuli kolafsi, anu varskvlavebis swrafi SekumSva, 
romlis xangrZlivoba wamze naklebia. am varskvlavebis cent-
risken aCqarebuli masis kinetukuri energia gardaiqmneba si-
Tbur energiaSi da rodesac varskvlavis temperatura mia-
Rwevs kritikul zRvars, xdeba misi afeTqeba. am afeTqebis 
Sedegad warmoiqmneba kosmosuri Rrubeli, romlis nawila-
kebi SieZleba SeerTdnen gravitaciuli mizidulobis Sedeg-
ad da warmoqmnas egreT wodebuli `zeaxali varskvlavi~.  
                                            

 
suraTi1. zeaxali varskvlavebis dabadebis sqematuri gamosaxuleba. 

 
Tu pirveladi varskvlavis masa ar aRemateba 1,44М0,  

sadac М0 mzis masaa, maSin zeaxali varskvlavi swrafad 
civdeba da warmoiqmneba TeTri juja. masis es qveda saz-
Rvari daadgina indoelma astrofizikosma Candrasekharma da 
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am masas Candrasekharis masas uwodeben (Мch=1,44M0). Tu pir-
veladi varskvlavis masa aRemateba Candrasekharis masas, ma-
Sin kolafsi mis centralur nawilSi Cerdeba da warmoiqm-
neba cxeli neitronuli birTvi, romelic garSemortymulia 
kosmosuri RrubeliT. swored es warmonaqmni iwodeba `zeax-
al varskvlavad~. amas SeiZleba moyves Rrublis dadineba 
neitronul birTvze da neitrinos intensiuri gamosxiveba, 
romelsac gaaqvs varskvlavebis masis 10%-ze meti, an Rrub-
lis gafantva narCeni TermobirTvuli sawvavis energiis 
xarjze. es procesi dedamiwaze daimzireba rogorc `zeax-
ali varskvlavis~ aaleba. swored am aalebis Sedegad iba-
deba neitronuli varskvlavi. Tu pirveladi varskvlavis ma-
sa M>10M0, maSin `zeaxali varskvlavis~ aalebis Sedegad 
ibadeba Savi xvreli. am movlenis sqematuri suraTi naCvene-
bia sur. 1-ze.  
neitronuli varskvlavi. neitronuli varskvlavebis konce-
fcia axali ar aris. pirveli varaudi maTi arsebobis Sesax-
eb gamoTqmuli iyo cnobili kalifornieli astronomebis 
friccvikisa da valter baardes mier 1934 wels. cota xniT 
adre, 1932 wels, roca aRmoCenil iqna neitroni, neitronuli 
varskvlavebis arsebobis SesaZlebloba iwinaswarmetyvela 
landaum[9]. XX saukunis 30-iani wlebis bolos neitronuli 
varskvlavis fenomeni gaxda iseTi cnobili amerikeli mec-
nierebis kvlevis obieqti, rogorebicaa openheimeri da vol-
kovi[8]. amrigad, neitronuli varskvlavebi erTaderTi as-
trofizikuri obieqtebia, romelTa arseboba da miaxloebiTi 
maxasiaTeblebi nawinaswarmetyvelevi iyo maT aRmoCenamde 
didi xniT adre. 

neitronuli varskvlavebis arsebobis hipoTeza eqspe-
rimentulad dadasturda 1967 wels, roca aRmoaCines pirve-
li pulsari. 1967 wlis agvistoSi kosmosur radiogamosxi-
vebebze dakvirvebisas radioastronomebma aRmoaCines saoca-
ri radiosignalebi, romlebic warmoadgenen 50 miliwamis 
xangrZlivobis radiogamosxivebis impulsebs, da meordebod-
nen mkacrad gansazRvrul 1 wamis rigis droiT intervalSi. 
es signalebi srulad ar hgavdnen im qaotur radiosigna-
lebs, romelsac permanentulad afiqsirebdnen radiote-
leskopebi. am SemTxvevaSi signalebis impulsis xangrZlivo-
ba imdenad mcire iyo, xolo maTi perioduloba imdenad re-
gularuli, rom mecnierebi seriozulad dafiqrdnen imaze, 
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xom ar aris es radiogamosxiveba raime ucxo     civiliza-
ciis dedamiwasTan davSiris damyarebis mcdeloba? amitomac 

pirvel pulsars daarqves LGM-1 pulsari (`patara mwvane 
kacunebi~ _ inglisurad Litle Green Men)[8].  

am radiosignalebis gaSifrvis mcdelobam aranairi Se-
degi ar gamoiRo. sul male aRmoCenili iqna kidev sami ra-
diogamosxivebis wyaro, romelTa gamosxivebis periodi gaci-
lebiT naklebi iyo yvela cnobili kosmosuri obieqti rxevis 
an brunvis peroidze. gamosxivebis impulsuri xasiaTis gamo 
am kosmosur obieqtebs pulsarebi Searqves. mas Semdeg rac 
aRmoaCines pulsari kiborCxalasmagvar RrublianobaSi, ro-
melic warmoiSva 1054 wels zeaxali varskvlavis afeTqebis 
Sedegad, naTeli gaxda, rom pulsarebi raRacnairad dakav-
Sirebuli arian am movlenasTan da signali modioda afeT-
qebis Sedegad warmoqmnili obieqtidan. didi dro dasWirda 
imis mixvedras, rom pulsarebi warmoadgenen swrafad mbrunav 
neitronul varskvlavebs, romlebsac amdeni xani eZebdnen.  

evoluciis Tanamedrove Teoriis Tanaxmad, masiuri 
varskvlavebi amTavreben TavianT arsebobas kolosaluri 
afeTqebiT, romlis Sedegadac misi udidesi nawili gada-
iqceva airad, Rrublad. sabolood gigantisgan, romelic 
mzeze bevrad didia, rCeba zemkvrivi cxeli obieqti, romlis 
radiusi 10-15 kilometria da romelsac gars akravs atmos-
feros Txeli fena (wyalbadi da ufro mZime ionebi). misi 
gravitaciuli veli 1011-jer aWarbebs dedamiwis gravita-
ciul vels. swored mas uwodeben neitronul varskvlavs, 
gulisxmoben ra, rom igi ZiriTadad neitronebisgan Sedgeba. 
neitronuli varskvlavis nivTiereba _ materiis dRemde 
cnobili yvelaze mkvrivi warmonaqmnia. am nivTierebis erTi 
Cais kovzi ramdenime miliard tonas iwonis[7].  

gamosxivebuli signalebis Zalian mokle peroidi iyo 
yvelaze mTavari argumenti imis sasargeblod, rom pulsa-
rebi warmoadgenen neitronul varskvlavebs, romelTac 
gaaCniaT uzarmazari magnituri veli da brunaven warmoud-
geneli siCqariT. mxolod zemkvriv da kompaqtur (ramdenime 
kilometri radiusis mqone) oboiqtebs, romelTac gaaCniaT 
mZlavri gravitaciuli veli, SeuZliaT gauZlon centrida-
nul Zalebs da ar daiSalon. suraT 2-ze naCvenebia radi-
oteleskopiT gadaRebuli neitronuli varskvlavi, romelic 
moZraobs didi siCqariT da tovebs konusis magvar kvals. 
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suraTi 2. moCans kaSkaSa didi siCqariT moZravi neitronuli  varskvla-

vi, romelic RrubelSi tovebs konusis magvar kvals. 
 

netronuli varskvlavebis agebuleba.LTanamedrove war-

modgenebiT, neitronul varskvlavSi SeiZleba gamoiyos 
ramdenime fena: zedapiruli fena, gare qerqi, Siga qerqi, 
gare birTvi da Siga (gamoucnobi) birTvi. suraT 3-ze moce-
mulia neitronuli varskvlavis kveTi da naCvenebia am fene-
bis Tanmimdevroba.  

zedapiruli fenis sisqe ramdenime metria da vrcel-
deba im siRrmemde, sadac nivTierebis simkvrive aRwevs 106 
gr/sm3. es fena warmoadgens Cveulebriv plazmas, romelic 
ganicdis Zlieri magnituri velis (1012_1013gs) zemoqmedebas. 
momdevno gare qerqis sisqe ramdenime aseuli metria. mis 

fskerze nivTierebis simkvrive aRwevs 11104  gr/sm3-s da Sed-
geba eleqtronebisa da atomebisagan. eleqtronebi qmnian Ta-
visufal gadagvarebul airs, romelic msgavsia metalebis 
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eleqtronuli garsi. mas gaaCnia didi simkvrive da dabali 

temperatura.  
 

 
suraTi 3. neitronuli varskvlavis kveTa fenebis mixedviT: 1)zedapiruli 
fena, 2)gare qerqi, 3)Sida qerqi, 4)gare birTvi, 5)Siga-gamoucnobi birTvi. 

 
gare qerqis atomebi eleqtronuli airis wnevis Sede-

gad TiTqmis mTlianad arian ionizirebuli da faqtiurad 
atomis birTvebs warmoadgenen. rogorc wesi, isini qmnian 
kristalebs, romelTa kvanZebs Soris moZraoben Cqari eleq-
tronebi. kvanZebSi ganlagebuli birTvebis mier xdeba Cqari 
eleqtronebis CaWera, ris Sedegadac isini gardaiqmnebian ne-
itronul birTvebad, anu birTvebad romlebic gamdidrebu-
li arian neitronebiT.  

Siga qerqis sisqe ramdenime kilometrs aRwevs, xolo 
misi simkvrive fskerze Seadgens saSualo simkvrivis miax-

loebiT naxevars, rac 11104  - jer metia rkinis simkvriveze. 
Siga qerqi gare qerqisgan imiT gansxvavdeba, rom masSi Cnde-
bian Tavisufali neitronebi, romelTac gamoyofen neitro-
nebiT gamdidrebuli birTvebi. am process nivTierebis nei-
tronizacia ewodeba. Tavisufali neitronebi romelTa 
ricxvi siRrmeSi izrdba, eleqtronebis msgavsad qmnian gada-
gvarebul airs. Sedgeba mxolod Tavisufali neitronebi-

sagan.  
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amrigad, Sida qerqis zeda sazRvarTan wnevas qmnian 
Tavisufali eleqtronebi, xolo qveda sazRvarTan _ Ta-
visufali neitronebi. sainteresoa, rom Tavisufali neitro-
nebisgan Semdgari Siga qerqis nivTiereba zedenadia. neitro-
nuli zedenadoba, Teoriuli gaTvlebis Tanaxmad, vlindeba 
zemaRal tempereturaze (1010 _ 1011 0К)[3].  

neitronuli varskvlavis birTvis radiusi 7-15 km-ia da 
masSi gamoyofen or ares _ gare birTvi da Siga (gamoucno-
bi) birTvi. gare birTvad iTvleba is are, sadac nivTierebis 
simkvrive miaxloebiT orjer metia atomis birTvis simkvri-
veze da tolia neitronuli varskvlavis saSualo simkvri-
vis 2,8 1014g/sm3. igi ZiriTadad neitronebisgan Sedgeba, pro-
tonebisa da eleqtronebis mcire minareviT. gare birTvis 
yvela nawilaki gadagvarebulia, eleqtronebi relativistu-
ria, xolo nuklonebi _ ara. gare birTvis TeoriaSi arse-
bobs sami problema: mdgomareobis gantoleba, neitronebis 
zedenadoba da protonebis zegamtaroba.  

Siga birTvi neitronuli varskvlavis yvelaze amoucnobi 
nawilia. misi simkvrive ramdenjerme unda aRematebodes ato-
mis birTvis simkvrives. ZiriTadi gansxvaveba gare da Siga 
birTvs Soris imaSi mdgomareobs, rom pirvelidan meoreSi 
gadasvlisas neitronebi, protonebi da eleqtronebi imdenad 
energiuli xdebian, rom dajaxebisas badeben axal nawila-
kebs. mTavari problemaa imis gansazRvra, Tu romeli nawi-
lakebi ibadebian. arsebobos sami hipoTeza:  

1. ibadebian kvarkebi da  -mezonebi, romelTa damoukide-
beli arseboba dedamiwis pirobebSi SeuZlebelia da 
maSasadame xdeba standartuli materiis modifikacia.  

2. Cndeba pionuri kondensati. 
3. Cndeba materiis ucnobi forma.      

neitronuli varskvlavebis maxasiaTeblebis dReisTvis arse-
buli gasaSualoebuli monacemebi moyvanilia cxrilSi 1.  

 
cxrili1. neitronuli varskvlavis maxasiaTebeli sidideebi da 

maTi saSualo mniSvnelobebi 
 

tipiuri radiusi 10-20km 

Siga temperatura 1010 -1011 K0   

tipiuri masa 1,5 0M  
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saSualo simkvrive 2,8 1410 gr/sm3 

simZimis Zalis aCqareba  1011 g  

magnituri velis daZabu-
loba  

1012-1013 gausi  

 
suraTi 4. neitronuli varskvlavis kompiuteruli modelirebiT miRe-
buli gamosaxuleba. Canms manituri da brunvis RerZebi, romlebis erT-
manets ar emTxveva. wiTeli feriT aRniSnulia sxeulovani kuTxe, ro-
melSic xdeba radio da rentgenuli gamosxiveba 

 
neitronuli varskvlavebis gamosxivebis tipebi da maTi 
meqanizmebi. neitronul varskvlavebs gaaCniaT uZlieresi 
magnituri veli, romlis daZabuloba mis zedapirze aRwevs 
1012-1013 gauss. SedarebisTvis, dedamiwis magnituri velis da-
Zabuloba 1 gausia. gamosxivebis tipebis mixedviT neitro-
nul varskvlavebs ukavSireben ori tipis kosmosur obieq-
tebs – pulsarebs da rentgenul ormagebs. 

pulsarebi radopulsarebi) – is obieqtebia, romlebic 

regularulad asxiveben radiotalRebis impulsebs, romel-
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Ta xangrZlivoba 2105   wamis rigisaa, xolo maT Soris in-
tervali wamis meaTedebidan wamamde Seadgens.  

am gamosxivebis meqanizmi danamdvilebiT cnobili ar 

aris, magram varaudoben, rom igi dakavSirebulia neit-
ronuli varskvlavebis brunvasTan Tavisi RerZis garSemo. 
romelic ar emTxveva magnitur RerZs. suraT 4-ze naCvenebia 
am RerZebis urTierTganlageba. rogorc suraTidan Cans ra-
diosiganlebis gamosxiveba xdeba magnituri RerZis gaswvriv 
mcire sxeulovan kuTxeSi, romelic brunvis periodis raRac 
nawilis ganmavlobaSi mimarTulia dedamiwisken. swored am 
momentSi xdeba dedamiwaze radioganlagebis dafiqsireba. am-
rigad, radioimpulsebs Soris drois intervali unda em-
Txveodes neitronuli varskvlavis brunvis periods. 

SevecadoT gamovTvaloT es periodi mzis magvari pla-

netis magaliTze. cnobilia, rom mzis masa 30

0 102 M kg, xo-

lo radiusi 7

1 107 R m. misi brunvis peroidi sakuTari Rer-

Zis garSemo 251 T dRe-Rame=
6106,2  wm, rac Seexeba kuTxur 

siCqares 
6

1 109,2  wm-1. vTqvaT man daiwyo SekumSva da misi 

radiusi gaxda 102 R km. viciT, rom impulsis momenti inaxe-

ba. sferos impulsis momenti 
2RmL  , amitom SeiZleba 

davweroT: 
2

220

2

110 RMRM   ,           (1) 
saidanac     

7

12

2

2

1
1

2 109,4  
R

R
.       (2) 

rogorc vxedavT kuTxuri siCqare daaxloebiT 12105   
jer izrdeba, xolo Sesabamisi periodi             

2

126

2

2 104
105109,2

28.62 










T wm    (3) 

rogorc vxedavT, mzis neitronul varskvlavad gadaqcevis 
SemTxvevaSi misi brunvis periodi 108-jer Semcirdeboda da 

 11,02 T wm, rac emTxveva radiosignalebis impulsebs So-
ris drois periods.  
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rogorc zemoT aRvniSneT, neitronuli varskvlavis 
zedapiri plazmas warmoadgens. plazmis nawilakebi CaWeri-
lia magnitur xafangSi Zlieri magnituri velis Zalwirebis 
mier, romlebic brunaven varskvlavTan erTad da wari-
taceben plazmis damuxtul nawilakebs. swored es mbrunavi 
damuxtuli nawilakebi, romelTa siCqare sinaTlis siCqares 
uaxlovdeba, warmoadgenen radiogamosxivebis wyaroebs.  

 

 
suraTi 5. pulsari SGR 1806-2 

 
zogierTi neitronuli varskvlavi asxivebs `rbili~ 

rentgenuli sxivebis mZlavr nakads drois araregularul 
intervalebSi. am gamosxivebisas, romelic grZeldeba ramde-
nime meaTedi wamis ganmavlobaSi, imdeni energia gamoiyofa, 
ramdenic mzis mier 1 wlis ganmavlobaSi. jerjerobiT cno-
bilia 5 rentgenis sxivebis wyaro, romelTagan 4 Cvens ga-
laqtikaSia, xolo 1 mis gareT. energiis es warmoudgeneli 
gamosxiveba SeiZleba gamowveul iyos varskvlavTZvrebiT _ 
miwisZvris uZlieresi versiiT, roca xdeba neitronuli 
varskvlavis myari zedapiris gaxleCa da misi siRrmidan 
xdeba protonebis mZlavri nakadis amofrqveva[9]. es proto-
nebi muxruWdebian Zlieri magnituri veliT, ris Sedegadac 
xdeba   kvantebis da rentgenuli sxivebis gamosxiveba.  
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netronuli varskvlavebi gaigivebuli iyvnen   da ren-

tgenuli gamosxivebis wyaroebTan 1979 wlis 5 marts davif-
sirebuli mZlavri   afeTqebis Semdeg, roca amoifrqva im-

deni energia, ramdensac asxivebs mze 1000 wlis ganmavloba-
Si. 1998 wels `gaiRviZa~ kidev erTma   sxivebis wyarom, ro-

melic 20 wlis ganmavlobaSi miZinebuli iyo.  es faqtebi 
adastureben hipoTezas varskvlavTZvrebis Sesaxeb. gansaku-
TrebiT saintereso iyo mkvlevarebisTvis is faqti, rom gama 
afeTqebis Semdeg xdeboda varskvlavebis brunvis mkveTri 
Seneleba, rac imaze metyvelebs, rom varskvlavi daiSala. 
aseTi mZlavri    da rentgenuli gamosxivebis asaxsnelad 

mecnierebma SeimuSaves e.w. magnito-neitronuli varskvlavis 
modeli zeZlieri magnituri veliT. Tu neitronuli 
varskvlavi dabadebisas Zalian swrafad brunavs, brunvisa 
da konveqciis efeqtebma Zalian rTuli procesebis Sedegad, 
romelTac `aqtiuri dinamo~ ewodebaT, SeuZliaT Seqmnan 
magnituri veli, romlis daZabuloba 104 jer metia Cveule-
brivi pulsaris magnituri velis daZabulobaze. varskvlavis 
gacivebasTan erTad klebulobs magnituri velis daZabulo-
ba da aRwevs Tavis Cveulebriv mniSvnelobas (1012-1013gs). 
RXTEradioteleskopis monacemebze dayrdnobiT mecniereb-
ma aRmoaCines pulsari SGR 1806-20 [8], romlis magnituri 
velis daZabuloba dReisaTvis cnobil yvela pulsarebs 
Soris udidesia da aRwevs 1015gauss. suraTze 5 naCvenebia am 
pulsaris vizualuri gamosaxuleba, romelzec datanilia 
magnituri velis Zalwirebi.  

arsebobs   da rentgenuli gamosxivebis meore SesaZ-
lo meqanizmi. cnobil astrofizikur observatoriaSi `Can-
dra~ aRmoCenili iyo pulsarebi, romlebsac gaaCniaT e.w. me-
wyvile varskvlavebi,romelTa zomebi zogjer bevrad aRema-

teba TviT pulsaris zomebs. pulsaris Zlieri magnituri 
velis saSualebiT xdeba mewyvile varskvlavidan amofrq-
veuli ionizirebuli nivTierebis gadaqaCva manam, sanam mewy-
vile varskvlavi ar gadaiqceva TeTr jujad. es damuxtu-

li nawilakebi magnituri velis Zalwirebis gaswvriv mo-

Zraoben pulsaris magnituri polusebisken didi siCqariT, 
romlis mniSvneloba aRwevs sinaTlis siCqaris 40%. isini 
muxruWdebian neitrnuli varskvlavis myari zedapiris mier 

da suraT 4-ze naCvenebi sxeulovani kuTxidan xdeba   kvan-
tebisa da rentgenis sxivebis damuxruWebiTi gamosxiveba. 
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suraT 6-ze naCvenebia kompiuteruli modelirebiT miRebuli 
gamosaxuleba, rac asaxavs neitronuli varskvlavis mier 

mewyvile varskvlavidan nivTierebis gadaqaCvis process.  
 

 
 

suraTi 6. neitronuli varskvlavis mier mewyvile varskvlavidan nivTie-
rebis gadaqaCva 

 

fotoni, rogorc nawilaki. gamosxivebis statistikurma 
Teoriam udidesi roli Seasrula kvanturi meqanikis Seqmna-
sa da CamoyalibebaSi. sinaTlis klasikurma eleqtromagni-
turma Teoriam, romelic xsnida sinaTlis gavrcelebasTan 
dakavSirebul mraval fizikur movlenas da amdenad XIX 
saukunis bolos sruli aRiareba moipova, XX saukunis da-
sawyisSi kraxi ganicada siTburi gamosxivebis axsnisas. siT-
buri gamosxiveba gulisxmobs cxeli sxeulis gamosxivebis 

srul erTobliobas.  
rogorc cnobilia, sinaTlis gamosxivebis intensivoba 

da misi damokidebuleba sinaTlis sixSireze (gamosxivebis 
speqtraluri Semadgenloba) ganisazRvreba gamomsxiveblis 
gvarobiT da temperaturiT. magram, arsebobs SemTxveva, ro-
ca speqtraluri Semadgenloba ar aris damokidebuli ga-
momsxiveblis gvarobaze da ganisazRvreba mxolod misi tem-
peraturiT. saqme exeba egreTwodebul wonasworul gamo-
sxivebas. warmovidginoT raime Caketili Rrmuli, romlis 
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kedlebi siTbos ar atarebs. vTqvaT, Rrmulis SigniT Senar-
Cunebulia mudmivi temperatura T , anu wonasworuli mdgo-

mareoba. es imas niSnavs, rom kedlebis mier drois erTe-
ulSi gamosxivebuli da STanTqmuli energia erTmaneTis 
tolia. RrmulSi iarsebebs droSi ucvleli mdgradi el-
eqtromagnituri talRebis sistema, romlis energiis simk-
vrive gamoiTvleba formuliT [5] 




8

22 HE 
 ,    (4) 

sadac E  da H  Sesabamisad eleqtruli da magnituri vele-
bis daZabulobebia. siTburi gamosxiveba Sedgeba sxvadasxva 
sixSiris eleqtromagnituri talRebisgan da amitom ener-

giis simkvrive )(v  sixSiris dv  intervalSi gansxvavebuli 
iqneba gansxvavebuli sixSireebisaTvis. igi aseve damokide-
buli iqneba T  temperaturaze da amrigad                 

 Tv,       (5) 
martivi Termodinamikuri msjeloba gviCvenebs, rom 

 Tv,  ar unda iyos damokidebuli Rrmulis kedlebis gva-
robaze (misi gamosxivebis an STanTqmis Tvisebebze, zedapi-
ris mdgomareobaze da sxva). marTlac, ganvixiloT ori 
Rrmuli, romelTa kedlebs aqvT erTidaigive temperatura 
da damzadebuli arian gansxvavebuli masalebisgan. Tu da-

vuSvebT, rom gamosxivebis speqtraluri simkvrive  Tv,  
damokidebulia kedlebis gvarobaze, maSin am ori Rrmulis 
SeerTebisas wonasworoba dairRveva, vinaidan energia gadava 
im RrmulSi, sadac misi simkvrive naklebia da Sesabamisad 
misi kedlebi ufro met energias STanTqaven, vidre SeerTe-
bamde, rac gamoiwvevs maTi temperaturis zrdas. amrigad, 
warmoiqmneba temperaturaTa sxvaoba, romelic SeiZleba ga-
moyenebul iqnas sasargeblo muSaobisTvis, rac niSnavs 
meore gvaris mudmivi Zravis Seqmnas. es daskvna ewinaaRmde-
geba Termodinamikis fundamentur kanonebs. amrigad, mosa-

zreba imis Sesaxeb, rom  Tv,  ar aris damokidebuli ked-
lebis gvarobaze damtkicebulad unda CaiTvalos.  

sxeulis gamosxivebis unari )(E  ewodeba energias, 
romelsac asxivebs sxeulis zedapiri 1sm2 farTidan 1wm-is 

ganmavlobaSi v -dan  d  sixSireTa Soris erTeulovan 
intervalSi.  



 22 

sxeulis STanTqmis unari )(A  ewodeba sxeulis 1 sm2-
ze dasxivebuli energiis im nawils, romelsac STanTqavs 

igi  ,  d  sixSireTa Soris erTeulovan intervalSi. 

kirxgofma aCvena, rom )(
)(




A
E  aris sixSiris da tempe-

raturis universaluri funqcia da ar aris damokidebuli 
sxeulis gvarobaze da misi zedapiris geometriul formaze  

),(
)(

)(
Tf

A

E 



 .                        (6) 

aRmoCnda, rom ),( Tf   martivad aris dakavSirebuli 
energiis simkvrivesTan 

),(
4

),( T
c

Tf 


  ,       (7) 

sadac c -sinaTlis siCqarea. amrigad, kirxgofis Teoremas 
aqvs saxe 

                ),(
4)(

)(
T

c

A

E





 .         (8) 

sxeuls, romlisTvisac ,1)( A  absoluturad Savi 
sxeuli ewodeba. amrigad, absoluturad Savi sxeuli ewode-
ba sxeuls, romelic srulad STanTqavs masze dasxivebul 
energias. (8)-dan gamomdinare, absoluturad Savi sxeulisT-
vis gveqneba  

),(
4

)( T
c

E 


  .          (9) 

gamosxivebis unaris )(E -s eqsperimentulad gan-
sazRvra advilia da amdenad, SeiZleba ganisazRvros gamos-

xivebis energiis simkvrivis speqtraluri ganawileba ),( T . 
aRsaniSnavia, rom bunebaSi absoluturad Savi sxeuli ar 
arsebobs, vinaidan dasxivebuli energiis nawili misi zeda-
piridan aucileblad airekvleba. Cvens mier zemoT ganxi-
luli Rrmuli didi sizustiT SeiZleba CaiTvalos abso-

luturad Sav sxeulad.  

 ,  d sixSireTa intervals Seesabameba  d,  

talRis sigrZeTa intervali. cxadia, rom d  sixSireTa 
intervalSi gamosxivebuli energiis simkvrive toli unda 
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iyos d  talRis sigrZeTa intervalSi gamosxivebuli ener-
giis simkvrivisa, anu  

     dTdvTv ,,         (10) 

vinaidan, 
c

v  , amitom 2
d

cdv   da (10)- dan gveqneba  

   T
c

T ,,
2




         (11)  

nax.1-ze mocemulia ),( T -s  -ze 
damokidebulebis temperaturis 
sxvadasxva mniSvnelobebisaTvis. 

vxedavT, rom ),( T  aris  -s 
aramonotonuri funqcia da mas 
gaaCnia maqsimumi, romelic miT 
metia, rac metia temperatura da 
temperaturis zrdasTan erTad 
igi inacvlebs mcire talRis 
sigrZeebisken. am movlenas ult-
raiisferi wanacvleba ewodeba. 
mecnierebi cdilobdnen mieRoT 

),( T  funqciis analizuri saxe, 
romlis grafiki daemTxveoda nax.1-ze mocemul 
eqsperimentul mrudebs. aRmoCnda, rom aseTi funqciis 

analizuri gamosaxva sixSireTa 0  intervalSi 
klasikuri fizikis saSualebiT ar xerxdeba. imisaTvis, 
raTa gaverkveT problemis arsSi, ganvixiloT es sakiTxi 
dawvrilebiT.  

rogorc zemoT avRniSneT, wonasworobis pirobebSi 
RrmulSi warmoiqmneba mdgradi talRebis sistema, romlis 
gaigiveba SeiZleba damoukidebel oscilatorTa 
sistemasTan. yovel oscilators gaaCnia energiis sakuTari 
mniSvneloba, romelic damokidebulia mis sixSireze da 

temperaturaze  Tv, .  
 vinaidan oscilatoris myisi energiis dadgena 

SeuZlebelia, amitom Cven gvainteresebs misi saSualo 

energia ),( T , sadac gasaSualoeba xdeba yvela SesaZlo 

sixSiris mixedviT. maSin,  ,  d  sixSireTa intervalSi 
gamosxivebuli energiis simkvrive tolia 

nax.1
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 dgTT )(),(),(  ,     (12)  

sadac )(g  moculobis erTeulSi   sixSiris mqone osci-
latorebis ricxvia. SeiZleba vaCvenoT, rom polarizaciis 

ori mimarTulebis mqone oscilatorebisTvis   2
3

8)( v
c

g    

[5] da amrigad (12)-dan gveqneba  

 d
c

dT 2

3

8
),(  .    (13) 

Tu vigulisxmebT, rom oscilatorebis ganawileba 
energiebis mixedviT emorCileba bolcmanis kanons, maSin 
oscilatoris saSualo energiis klasikuri mniSvneloba 

kT [1],[2] da sabolood miviRebT 

 d
c

kT
dT 2

3

8
),(  .    (14) 

advilad davrwmundebiT, rom (13) formulas fizikuri 
azri ar gaaCnia. marTlac, vxedavT, rom gamosxivebis en-
ergiis integraluri simkvrive izrdeba sixSiris kvadratis 
proporciulad, da vinaidan oscilatoris sixSire SeiZleba 
nebismieri iyos, amitom energiis intervalSi simkvrive, anu 
yvela oscilatoris mier gamosxivebuli jamuri energia 
moculobis erTeulSi usasrulobis tolia 

 







0

),(lim dTE ,    (15) 

rac imas niSnavs, rom Savi sxeulis mTeli energia Tavmoy-
rili unda iyos RrmulSi arsebul oscilatorebSi, anu 
Rrmulis kedlebis siTburi gamosxiveba xdeba manam, sanam 
misi temperatura absoluturi nulis toli ar gaxdeba. es 
Sedegi srul winaaRmdegobaSia eqsperimentTan, romlis Ta-

naxmadac KT 0300 -is pirobebSi Rrmulis kedlebis siTbu-
ri energia 1014-jer metia RrmulSi eleqtromagnituri velis 
energiaze[6]. rac Seexeba energiis simkvrivis speqt-
ralur ganawilebas, eqsperimentebi gviCveneben, rom (13) 

formula samarTliania mcire sixSireebis SemTxvevaSi.  
mdgomareobidan gamosavali ipova maqs plankma, rome-

lmac XX saukunis dasawyisSi 1901 wels gamoTqva hipoTeza, 
romlis Tanaxmadac RrmulSi arsebuli oscilatorebi ene-
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rgias uwyvetad ki ar asxiveben, aramed garkveuli ulufebis 
an kvantebis saxiT, romelTa energia h -s jeradia[1],  

 nh ,         (16) 

sadac h  plankis mudmivaa. misi mniSvneloba pirvelad eqsp-

erimentulad dadginda da aRmoCnda, rom 
34106,6 h j.wm. 

amrigad, plankis Tanaxmad, RrmulSi eleqtromagni-
turi talRebis energia koncentrirebulia kvantebSi anu 
korpuskulebSi, romelTac mogvianebiT ainSteanma fotonebi 
uwoda. aqedan gamomdinare, SeiZleba vTqvaT, rom RrmulSi 
moTavsebulia fotonebis (sinaTlis korpuskulebis) airi, 
romelic principulad gansxvavdeba Cveulebrivi airisagan. 
es gansxvaveba imaSi mdgomareobs, rom Cveulebrivi airis mo-
lekulebs individualuri Tvisebebi gaaCniaT da SesaZlebe-
lia maTTvis nomris miniWeba. am SemTxvevaSi airis mdgoma-
reoba ganisazRvreba ara marto misi molekulebis energiiT, 
aramed maTi koordinatebiTac. ori molekulis mier adgi-
lebis gacvla gazis mdgomareobis cvlilebas iwvevs. aseT 
airs aragadagvarebuli ewodeba da misi ganawileba energie-
bis mixedviT emorCileba maqsvelis klasikur kanons. sxva 
situacia gvaqvs fotonuri gazis SemTxvevaSi. fotonebi igi-
vuri nawilakebia da maTTvis nomris miniWeba ar SeiZleba. 
ori fotonis mier adgilebis gacvla ar iwvevs sistemis 
mdgomareobis cvlilebas. aseT airs gadagvarebuli airi 
ewodeba da masSi fotonebis ganawileba energiebis mixedviT 
ar aRiwereba maqsvelis klasikuri kanoniT. [6]-Si naCvenebia, 
rom fotonuri gazi emorCileba boze-ainStainis ganawile-
bis kanons. romlis Tanaxmadac  

1

8
)(

2

33




kte
ch

g 

 ,          (17) 

maSin (12) formulis Tanaxmad sixSireTa d  intervalSi ga-
mosxivebuli energiis simkvrivisaTvis gveqneba  
 

  d
ech

dT
kt 1

8
),(

3

33


 .       (18) 

Tu (18)-Si SevitanT fotonis energiis mniSvnelobas 

 h , sabolood miviRebT       
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  d
e

ch
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33


                 (19) 

(19) gamosaxuleba cnobilia plankis formulis saxel-

wodebiT. Tu SemoviRebT ciklur sixSires  2  da aR-

niSvnas 2

h
 ,  (19) miiRebs saxes  
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KTe

d

c
dT 








 .   (20) 

gamosxivebis intervaluri simkvrivisaTvis (20)-dan gve-
qneba 
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32
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dTTE

KT




  


 





,  (21) 

sadac k – bolcmanis mudmivaa, xolo      
4 3

2 3 3
0 1x

k x dx

c e









, x
kT

  
 


         (22) 

mudmivi sididea. (21) gveubneba, rom Savi sxeulis gamosxive-
bis integraluri simkvrive absoluturi temperaturis meoT-
xe xarisxis proporciulia. es kanoni ufro adre iyo miRe-

buli eqsperimentulad stefanisa da bolcmanis mier da mas 
stefan-bolcmanis kanoni ewodeba.  - stefan-bolcmanis 
mudmivaa da misi eqsperimentuli mniSvneloba kargad emTxv-
eva (21) formuliT gamoTvlil mniSvnelobas, rac amtkicebs 
plankis formulis siswores.  

zemoT Tqmulidan gamomdinare, fotoni virtualur, 
magram mainc nawilaks warmoadgens da amitom, mas unda 
gaaCndes nawilakis yvela damaxasiaTebeli Tviseba, rogori-
caa: masa, siCqare, impulsi, energia. energiaze zemoT vila-

parakeT da viciT, rom .  h  rac Seexeba fotonis 
siCqares gairkva, rom misi mniSvneloba sicarieleSi univer-
saluri mudmivaa, romelic ar aris damokidebuli arc fo-
tonis sixSireze da arc gamomsxiveblis Tu mimRebis siCqa-
reze. cdebma da Teoriulma gamoTvlebma aCvenes, rom si-

naTlis siCqare 8103c  m/wm. 
imisaTvis, raTa ganvsazRvroT fotonis impulsi, jer 

gaverkveT, ra aris fotonis masa. ainStainis zogadi far-



 27 

dobiTobis Teoriidan cnobilia, rom sxeulis relativis-
turi masa tolia 

2

2

0

1
c

v

m
m




,     (23) 

sadac 0m  aris sxeulis uZraobis masa, anu masa aTvlis im 
sistemaSi, romlis mimarTac misi siCqare 0-is tolia. vinai-
dan fotoni yvela aTvlis sistemis mimarT erTidaigive 

cv   siCqariT moZraobs, amitom (23)-is mniSvneli nulis 
tolia, rac imas niSnavs, rom fotonis masa nebismier aT-

vlis sistemaSi  -is tolia Tu 00 m . amrigad, unda CavT-

valoT, rom 00 m  da maSasadame fotons uZraobis masa ar 
gaaCnia, anu uZravi fotoni ar arsebobs. swored amitom 
uwodeben fotons virtualur nawilaks. maSin ra unda CaiT-
valos moZravi fotonis efeqtur masad da risi tolia fo-
tonis impulsi? imisaTvis raTa gavceT am kiTxvas pasuxi, 
gamoviyenoT fotonisTvis relativisturi fizikis funda-
menturi kavSiri masasa da energias Soris. 

2*cmE  ,     (24) 

sadac *m fotonis efeqturi masaa. Tu (24)-Si CavsvamT 

E , miviRebT 

2

*

c
m


 ,     (25) 

xolo fotonis impulsisTvis gveqneba                         
                         

c
cmP


 *

.    (26) 

Tu gaviTvaliswinebT, rom c -sinaTlis talRis fazu-

ri siCqarea ,2
2 k

c



   sadac 

2k -talRuri 

ricxvia, gveqneba kc 
da (26)-dan miviRebT 

kP  .      (27) 
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1924 wels de-broilma aRmoaCina, rom m  masis   siC-
qariT moZrav nebismier nawilaks Seesabameba talRa, romlis 

sigrZe gamoiTvleba formuliT p
h

m
h   , saidanac               

h
p k


   .    (28) 

(28) emTxveva (27) formulas, rac adasturebs, rom fo-
toni SeiZleba ganvixiloT rogorc korpuskula. 
neitronuli varskvlavis zedapiridan gamosxivebuli 
fotonis talRis sigrZis gravitaciuli wanacvleba. wi-
na paragrafSi vaCveneT, rom fotoni SeiZleba gavaigivoT 
korpuskulasTan, rac imas niSnavs, rom igi unda ganicdides 
gravitaciul zemoqmedebas planetebis mxridan. mzis siste-
maSi es zemoqmedeba ar SeimCneva, vinaidan masSi Semavali 
planetebis simkvriveebi mcirea da Sesabamisad mcirea maT 
mier Seqmnili gravitaciuli velis daZabuloba. sxva saqmea 
neitronuli varskvlavebis da Savi xvrelebis mier Seqmnili 
gravitaciuli velebi. vinaidan neitronuli varskvlavebis 
simkvrive 1011 -jer aWarbebs dedamiwis simkvrives Sesabamisad 
1011 –jer metia mis mier Seqmnili gravitaciuli velis daZa-
buloba. cxrilSi 1 naCvenebia, rom simZimis Zalis aCqareba 
neitronul varskvlavze 1011 g -s tolia. rac Seexeba Sav 
xvrelebs, maTi simkvrive ramdenime rigiT aRemateba neitro-
nuli varskvlavis simkvrives da amitom misi zedapiridin 
raime informaciis miReba SeuZlebelia. Savi xvrelebis ar-
seboba ainStainma iwinaswarmetyvela. misi varaudiT, Savi 
xvrelis gravitaciul velSi unda xdebodes sinaTlis sxi-
vis traeqtoriis gamrudeba, rac SemdegSi eqsperimentulad 
dadasturda. dRes mecnierebi fiqroben, rom Savi xvrelebis 
gravitaciul velSi xdeba sivrcis da drois deformacia[8].  

rogorc cnobilia, gravitaciuli urTierTqmedebisas 

sxeulebi erTmaneTs miizidaven, rac imas niSnavs, rom rom 
xdeba maTi Seneleba Tu isini erTmaneTs Sordebian da aCqa-
reba – Tu uaxlovdebian. viciT aseve, rom nebismieri ta-
lRis sigrZis (sixSiris) mqone fotoni erTidaigive c  siC-
qariT moZraobs. maS raSi unda gamoixatebodes fotonze 
gravitaciuli Zalis moqmedeba? 
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vinaidan yoveli urTierTqmedeba iwvevs energiis cvli-

lebas, xolo fotonis energia 
 c

hE   , amitom gravi-

taciuli zemoqmedebisas unda icvlebodes fotonis sixSire 
(talRis sigrZe). Tu fotoni ecema neitronul varskvlavs, 
misi sixSire unda gaizardos (talRis sigrZe Semcirdes), 
xolo Tu fotoni gamosxivdeba, maSin piriqiT, sixSire 
mcirdeba, talRis sigrZe ki izrdeba. gravitaciuli Zala 
tolia 

2r

mM
F  ,     (29) 

sadac  =6.6710-11m3/(kgsm2)- universaluri gravitaciuli mud-

mivaa, Mm, _Sesabamisad sxeulis masebia, xolo r  _ maT 

centrebs Soris manZili. am Zalis mir dr  manZilze Sesru-
lebuli muSaoba 

dr
r

mM
dA

2
 .    (30) 

Sesabamisad amave sididiT unda Semcirdes gamosxive-

buli fotonis energia )( ddA   da amrigad, Tu (30) for-

mulaSi m -is nacvlad CavsvamT fotonis masas 2*
c

m  , 

miviRebT 
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M
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





 

 .      (31) 

(31)-dan cvladebis gancalebis Semdeg miviRebT 

 22 r

dr

c

Md 



 .    (32) 

movaxdinoT (32) diferencialuri gantolebis integreba, 
risTvisac orive cvladisTvis davadginoT integrebis 
sazRvrebi. 

  Tu CavTvliT, rom varskvlavis zedapiridan  Rr   gamos-

xivebuli fotonis sizSire 0 -is tolia, xolo usasrulo-

baSi, sadac xdeba fotonze dakvirveba misi sixSire aris  , 
maSin (5.4)-is integrirebisas miviRebT 
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c r c R Rc
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  

          
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Tu (33)-is irive mxares gamovaklebT 1-s gveqneba 
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0

exp 1
M

Rc

  

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 
.       (34) 

gadavideT (34)-Si sixSiridan talris sigrZeze 
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 ris Semdeg gveqneba 
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  ,  (35) 

sadac 0  . (35) formula iZleva saSualebas gamovT-

valoT talRis sigrZis wanacvleba 

2
1 exp

M

Rc

           
.   (36) 

gamovTvaloT eqsponentis maCveneblis mniSvneloba 
neitronuli varskvlavis masisa da radiusis tipiuri mniSv-
nelobisaTvis, romlebic moyvanilia cxrilSi1. Tu gaviTva-
liswinebT, rom mzis masa 30

0 102 M kg.[6],  
11 30

1
2 4 16

6.67 10 1,5 2 10
1,1 10 0,11

2 10 9 10

M

Rc

 
   

   
 

.    (37) 

amrigad, neitronuli varskvlavis maxasiaTeblebis ti-
piuri mniSvnelobisaTvis eqsponentis maCvenebeli erTze 
naklebia da amitom SeiZleba gamoviyenoT miaxloebiTi for-
mula 

1 , ( 1)xe x x    ,          (38) 

romlis Sedegac (36)-dan gveqneba 

2 0,11M
Rc

 



  .    (39) 

rogorc vxedavT, neitronuli varskvlavebidan gamos-
xivebuli fotonis talRis sigrZe sawyisi sigrZis 0,1-iT 
izrdeba, rac 10% Seadgens da mniSvnelovan cvlilebad Se-
iZleba CaiTvalos. SedarebisTvis, gamovTvaloT igive sidi-
de mzisTvis, romlis radiusi 7107   m-ia.  
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  
   (40) 

da am SemTxvevaSi talRis sigrZis cvlileba %102 3 -s Se-
adgens, rac umniSvneloa. 

SevafasoT (34)-is saSualebiT Savi xvrelis masa rom-

lis radiusi 100R km-ia. amisaTvis gaviTvaliswinoT, rom 
misgan gamosxivebuli fotoni dedamiwamde ver aRwevs, e.i 

0 . maSin (34) gvaZlevs 
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aqedan miviRebT: 
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rogorc vxedavT, Savi xvrelis masa minimum 104-jer 
meti unda iyos mzis masaze. rac SeiZleba Savi xvrelis 
simkvrives 

0

12107,1   ,    (5,14) 

sadac 0  mzis simkvrivea.  
amgvarad, Savi xvrelis simkvrive simkvrive bevrad aRe-

mateba atomis birTvis simkvrives. 
 

daskvna. naSromSi, neitronul varskvlavebze da Sav xvre-
lebze arsebul monacemebze dayrdnobiT naCvenebia, rom: 

1. neitronuli varskvlavis brunvis periodi )11,0( T wm, 
rac emTxveva misgan gamosxivebul radiosignalebs So-
ris drois intervals. 

2. neitronuli varskvlavebidan gamosxivebuli fotonis 

talRis sigrZe gravitaciuli zemoqmedebis Sedegad sa-
Sualod 10%-iT izrdeba, anu xdeba mniSvnelovani wana-
cvleba. 

3. mzidan gamosxivebuli fotonis sigrZe saSualod 10-3%-
iT izrdeba, anu xdeba umniSvnelo wanacvleba. 

4. Sefasebulia Savi xvrelis masa da simkvrive. miRebuli 
Sedegebis Tanaxmad Savi xvrelis masa minimum 103-jer 
unda aRematebodes mzis masas, xolo simkvrive Sesabami-
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sad 1012-jer, rac siaxles warmoadgens, vinaidan dRes 

miRebuli warmodgenis Tanaxmad 010M  . 
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ROIN BERIA, VLADIMIR KIRTSKHALIA, NATO TOLORAIA 
 

SUPER NOVA STAR AND AFFECT OF THEIR GRAVITATION 
 

The paper deals with the study of affect of gravitation of one of the 
newest discoveries – Super Nova Star. With this purpose the paper provides in-
formation on the Super Nova Star; discusses conditions of their origin and eva-
luates physical parameters.   Since gravitation affect of this space objects can 
be determined only through electromagnetic waves emitted by them, one para-
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graph of the paper  is dedicated to consideration of Plank hypothesis and pho-
ton  as peculiarities of particle. In the last paragraph gravitational interrelation 
of photon as a particle with neutron stars and black hole is considered. It is 
demonstrated that despite inexistence of rest mass of photon, it is still influ-
enced by gravitation field of the Super Nova Star which is expressed in de-
crease of photon energy emitted from its surface just like decrease of kinetic 
energy of material body shot from the earth as a result of interrelation with 
earth gravitation. It is also shown that comparative increase of wave length of 
photon is as more as less is the radius of the star of given mass, i.e. the more is 
its  dencity. The paper also reveals that the value of minimal mass of the black 
hole obtained as of today should be half rate higher. In view of the fact that the 
paper is assigned for students, many issues are considered in details for which  
we apologize before competent readers.  
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soxumis universitetis Sromebi 
t. VI, 2008 

sabunebismetyvelo mecnierebaTa seria 
 
N 

ЭДУАРД ЧИКВАИДЗЕ, АЛЕКСАНДР  МИМИНОШВИЛИ,  ТЕМУР 
 ГОГОЛАДЗЕ, ИНГА ХАЧАТРЯН, КАХА ШАМАТАВА 

 
ИССЛЕДОВАНИЕ ФОТОИНДУЦИРОВАННЫХ  СВОБОДНЫХ  

РАДИКАЛОВ В МЕЛАНИНЕ МЕТОДОМ ЭПР 
 

 Волосы млекопитающих имеют три основные функции: они участ-
вуют в теплообмене между телом и окружающей средой, зашищают тело 
от вредного воздействия ультрафиолетового излучения, а также от грязы и 
пыли. 

Пигменты, входящие в составе волос, это меланины отдающие во-
лосам различный цвет и оттенок. Меланины являются пигментамы заши-
шающие тело от ультрафиолетового (УФ) излучения, поглошая его. Они 
представляют собой полимеры содержащие cемихиноно подобные сво-
бодные радикалы. Следовательно волосы, содержащие меланины дают 
спектр поглошения электронного парамагнитного резонанса (ЭПР) и 
представляют собой синглет с  g  = 2.003  и   =  0.5 мТл.( рис.1 ). Одна-
ко,  при  облучении  волос  выдимым  светом  с  
 =450нм. кроме этого сигнала возникают светочувствительные свобод-
ные радикалы, которые рекомбинируют в темноте. [1,2,3]. 

 
Методы и материалы: 
Очищенные  от  жира  волосы  облучали  синым  светом двух лю-

минесцентных  ламп “Osram” с суммарной мощностью 36 вт. Источник 
света помещали на расстоянии 50см от образца, что исключат нагрев об-
разца. Температуру контролировали ртутным термометром с точностью 
0,10 С. Спектры ЭПР регистрировали с помощью радиосктрометра ЭПР-V 
с высокочастотной модуляцией магнитного поля. Мошность 5 mw. 

 
Результаты и обсуждение: 
Кинетика накопления фотоиндуцированных свободных радикалов 

представлена на Рис. 2. 
При отключении света интенсивность сигнала ЭПР от фотоиндуци-

рованных свободных радикалов уменьшается. 
Интинсивность ЭПР сигнала от меланина с g =2.003 и  =0.5 мТл 

зависит от влажности воздуха. При низкотемпературном высушивании 
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образца интенсивность сигнала ~ 1,5 раза возрастает, т.к. из-за удаления 
воды, чувствительность спектрометра возрастает. 

Волосы кроме меланина содержат их основной белок кератин, бо-
гатый серусодержащими аминокислотными остатками. Кроме сигнала от 
свободного радикала меланина, в волосах наблюдается также широкий ас-
симетричный сигнал от кератина. Этот сигнал также наблюдается в седых 
волосах, где сигнал ЭПР от меланина отсутствует. 

 
 Рис. 1. Сигнал ЭПР стабильного свободного радикала меланина в волосах с g =2.003 и  
 =0.5 мТл.  Шесть компонентов от сверхтонкой структуры иона Mn2+ принадлежит 
эталону.  
 
 

Известно, что серусодержащые аминокислоты являются хорошими 
радиопртекторамы. Они взаимодействуют со свободными электронами и 
радикалами, которые возникают под действием ионизирующего излучения 
перехватывая их и защищая организм от их вредного воздействия. Т.о. 
можно предположить, что индуцированные светом  свободные радикалы 
захватываются серусодержащими аминокислотными остатками кератина, 
тем самим защищая организм от свободных радикалов. 

Известно, что c увеличением относительной влажности воздуха 
длина волос увеличивается. Предполагается, что это связано с изменением 
электростатического взаимодействия между гидрофильными   аминокис-
лотными остатками в  α – спиральных участках белка кератина,  выз-
ванного молекулами воды. 
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Рис.2. Зависимость интенсивности ЭПР сигнала фотоиндуцированного свободного ради-
кала меланина от времени облучения. В темноте интенсивность спектра уменьшается.На 
ординате - интенсивность сигнала ЭПР в относительных единицах, на абсциссе – время 
облучения. 
 

Высказано предположение, что по изменению интенсивности сиг-
нала ЭПР от фотоиндуцированного свободного радикала, можно устано-
вить антиоксидантную активность различных антиоксидантов.   
        
 
 
 Литература 
 
 
1.R. Arnaud, G. Perbet, A. De Flandre, G. Lang. “ESR Study of hair and me-

lanin- keratin mixtures –the effects of temperature and light”. Intern. J. Cos-
metic Science. V. 6. Js 2. pp. 71-83 (2007). 

2.J. I. Dunlop, C. H. Nicols. “Electron spin resonance studies of ultraviolet ir-
radiated keratin and related proteins”. Photochem. Photobiol. V.4, Js 5, pp. 
881-890(2008) 

3.T Herrling, K. Iung, I. Fuchs. “The role of melanin as protector against free 
radicals in skin and its role as free radical indicator in hair”. Spectrochim. 
Acta Pat A.v.69,Js.5,pp.1429-435(2008) 

                                     
 
 



 37 

EDUARD CHIKVAIDZE, ALEXANDER MIMINOSHVILI,  
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 KAKHA SHAMATAVA 
 

INVESTIGATION OF FOTOINDUCTION FREE RADIKALS 
IN MELANIN BY ELECTRON SPIN REZONANCE 

                               
The free radicals(fr) photoinduced by visible light in the melanin was 

studied by method of Electron Spin Resonance (ESR). The ESR spectrum of 
stable (fr)of melanin represents a singlet with g =2.003 and  =0.5 mTl. Be-
side this signal the wide asimetric signal characteristic for amino acid residues 
of cystine is observed. The irradiation by blue light of defatted signal, which 
grows with increasing time,of exposure. However, in darkness intensity of  the 
signal decreases. It was suggested that the photoinduced signal can be used for 
measurement the antioxidant activity of various antioxidants. 
 
Key words – melanin, haire, ESR, free radicals. 
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ВАРАДЕБУЛ  ЦУРЦУМИЯ 

 
ИСПАРЕНИЕ МАТЕРЯАЛА ЗУБА ПОД ДЕЙСТВИЕМ ЛАЗЕРНО-

ГО ИЗЛУЧЕНИЯ 
 

В большинстве случаев начало разрушения непрозрачного мате-
риала связано с испарением вещества, хотя возможны и другие мех-
анизмы термического разрушения: растрескивание хрупких материалов 
под влиянием термических напряжений при нагревании, воспламенение и 
горение, термическое разложение и т.д. 

Интенсивный нагрев эмали зуба разрушает молекулярные связи и 
приводит к испарению воды и легко испаряющихся компонентов, а это 
создаёт высокое внутреннее давление и приводит к образованию микро-
трещин и выбросу частиц материала. Поверхность эмали, как уже отмеча-
лось в литературе, при нагревании оплавляется не обугливаясь.  Испарение 
происходит при достижении величины Tv. Пренебрегая теплоотводом от 

зоны нагрева (r0>> at ), можно рассматривать процесс разрушения эмали 
в рамках одномерной модели испарения  вещества под действием мощного 
лазерного излучения. Это пренебрежение полностью оправдано для мате-
риалов, обладающих незначительными коэффициентами теплопроводно-
сти, каковыми являются дентин и эмаль зуба. 

С момента времени tv – время достижения на поверхности мате-
риала температуры Tv - начинается перераспределение поглощенной и пе-
решедшей в тепло энергии излучения между рассеиваемой в материале и 
энергией, идущей на испарение. Для этого случая баланс энергии записы-
вается в виде: 

q=-u[cp(Tv-T0)+L],                                          (1.1) 
где L – скрытая теплота испарения, Tv – температура поверхности, u – 
скорость испарения вещества (u<0). 

В общем случае количество вынесенного лазерным импульсом 
вещества при постоянной длительности импульса увеличивается с ростом 
энергии импульса и, следовательно, q. При этом характерно то, что для 
вещества с низкой температурой испарения опыт дает большее количест-
во испаренного вещества при одинаковых параметрах излучения. При ма-
лых плотностях мощности излучения количество испаренного вещества в 
большей степени зависит от теплопроводности материала, чем от скрытой 
теплоты испарения. В режиме малых мощностей, когда испарение очень 
мало, более высокое значение коэффициента теплопроводности приводит 



 39 

к большему отводу тепла внутрь материала и, следовательно, меньшее 
количество тепла идет на испарение. По мере увеличения плотности 
мощности излучения тепло выделяется настолько быстро, что уже не ус-
певает отводиться за счёт теплопроводности. Доминирующим фактором 
становится скрытая теплота испарения. Величина плотности потока F 
крит., при которой происходит переход из области, где теплопроводно-
стью можно пренебречь, приблизительно определяется соотношением: 

Fкрит≥2Lpα 2/12/1 
n  ,                                                (1.2) 

где L – удельная теплота испарения вещества, p – плотность вещества, α -  
коэффициент температуропроводности, - длительность лазерного им-
пульса 
 

Оценка по формуле (1.2) для материала зуба (α=2,5·10-3CM2/C, 
p=2,5 г /см2;  гДжLcn /10,10 43    дает значение критической плотности 
потока 24 /108 cmBmFкрит   что, вообще говоря, справедливо для поверхно-

стного характера поглощения лазерного излучения. 
Дальнейшее увеличение интенсивности лазерного излучения со-

провождается существенным увеличением энергии газодинамического 
движения вещества, при этом оно начинает составлять заметную долю от 
всей энергии. Тепловая волна, распространяющаяся вглубь материала зу-
ба двигателя со скоростью Vt≈√αlt. при некоторой интенсивности лазер-
ного излучения волна испарения догонит тепловую волну за время суще-
ственно меньшее, чем полная длительность импульса лазерного излуче-
ния n .  В этот момент задача становится чисто газодинамической: 

,)/( TVpLqu     2)/( qpLat   Например, при интенсивности излучения CO2-

лазера 2/
1

CMT
MBq   , работающего в режиме гигантского импульса волна 

испарения догонит тепловую волну за время t≈1,5 мкс. Фактически, такая 
оценка справедлива (также как формула 1.2) в условиях поверхностного 
поглощения лазерного излучения, строго, когда   .1ata    В случае не-
одимового лазера ( МКМ06,1 ) поглощение излучения носит существен-
но объёмный характер, поэтому время испарения, слоя вещества глуби-
ной   a/1   составляет время  ).(qapLt     Для  2/

1
CMT

MBq   MCt 25,0  что 

существенно больше времени поверхностного испарения. Таким образом 
можно сделать вывод о том, что чисто газодинамическим процесс испа-
рения материала зуба становится при интенсивностях лазерного излуче-
ния заметно превышающих интенсивность ≈1 МВm/см 2  . 

В условиях плоской одномерной задачи испарения твердого веще-
ства, когда лазерное излучение не поглощается парами, справедливы сле-

n
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дующие соотношения, выражающие законы сохранения массы, импульса 
и энергии по обе стороны поглощающего слоя: 
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где   nnn VP ,,  плотность, давление и скорость разлетающихся паров, а   
- постоянная адиабаты пара. Из третьего уравнения (1.3) следует, что 
энергия лазерного излучения кроме процесса испарения расходуется на 

кинетическую ,2/2

nV  внутреннюю 
n

nP

 1

1


 и работу сил давления -

)/( uVP nn  .  
Вследствие разлета паров материала зуба внутрь объема рас-

пространяется слабая ударная волна за счёт импульса отдачи  cu n   с 
давлением за фронтом волны  . 

В соответствии с условием Чепмена-Жуге в поглощающем слое вы-
полняется соотношение: Cn=Vn-u. Поскольку nnn VCVu   отсюда 

систему уравнений (1.3) можно упростить следующим образом: 
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где Cn – скорость звука в паре материала зуба. 
Теоретические и экспериментальные оценки показывают, что ско-

рость звука Cn является слабой логарифмической функцией интенсивно-
сти лазерного излучения. Предположим, что температура паров незначи-
тельно превышает температуру  испарения 3 

материала зуба: Tv≈Tn≈2,4·10 3К, тогда для скорости звука в парах мише-
ни cсмTRCn /1018,1/ 5

0
2    при условии, что молекулярный вес пара 

определяется как средневесовой газ составляющих материала зуба ато-
мов:  

80.23
13

8

13

2

13

3
0   pca  

Таким образом для различных интенсивностей лазерного излуче-
ния, поглощенного поверхностью эмали зуба, воспользовавшись соотно-
шениями (1.4.) можно оценить плотность пара n  , давление пара n  и за 
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фронтом ударной волны в материале зуба  , а также скорость испарения 
эмали зуба: все эти величины сводами в таблицу 1.1. 
 
Таблица 1.1. 

q0 (1-R), 
MBт/см 2 

0,25 0,5 1,0 2,0 4,0 8,0 

n (атм) 1,4 2,8 5,5 11,1 22,2 44,4 

 

n (г/см3) 
 
0,16·10-3 

 
0,33·10-3 

 
0,66·10-3 

 
1,32·10-3 

 
2,6·10-3 

 
5,3·10-3 

 , (атм) 3,7 7,5 14,7 29,6 59,2 118,4 

u, (см/с) 7 13 26 53 106 211 
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VARADEBUL TSURTSUMIA 

 

VAPORIZATION OF TOOTH MATERIAL 

UNDER THE ACTION OF LASER RADIATION 

 

In many case starting destruction of an opaque material caused by eva-
poration of agent though other mechanism of thermal destruction: dehiscence 
fragile materials under influence thermal stress while heating, inflammation 
and burning, thermal decomposition and so on. 

Intensive heating of a tooth enamel destructs molecular connections 
leading to evaporate water and easy evaporated agents that making a high inter 
pressure to form a micro crack and discharge material particles. As said in the 
literature a surface of enamel is fusing without carbonizing on heating. 

A number of evaporated agents on little densities of radiating power 
depends more on thermal conduction of material than on latent heating of eva-
poration. 

In the regime of low powers when evaporation is very little, higher 
coefficient of thermal conduction leads to high tap heating into material there-
fore less heating spends on evaporation. 
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izolda gabisonia 

 

geomagnituri velis pulsaciebis  

bioefeqturobasTan dakavSirebiT 

 
cocxal organizmebze momqmed bunebrivi faqtorebs 

Soris, mzis radiaciul gamosxivebasTan erTad, umniSvnelo-
vanesia dedamiwis magnituri veli, romelsac geomagnitur 
vels uwodeben. im dros, rodesac radiaciis zemoqmedebis 
biologiuri efeqtebi  cocxali ujredis doneze  zogadad 
sakmaod kargad aris Seswavlili, bunebrivi Tu xelovnuri 
xelovnuri eleqtromagnituri velebis moqmedebis meqanizmi 
jer kidev bundovania da mraval saidumlos Seicavs. maga-
liTad, dRemde ar arsebobs calsaxa pasuxi kiTxvaze: moq-
medebs Tu ara uaryofiTad geomagnituri velis Zlieri 
SeSfoTebebi, anu magnituri qariSxlebi, adamianis 
janmrTelobaze? 

Cvens planetaze da mis SigniT mimdinare yvela 
fizikuri da qimiuri procesis mTavari mizezia birTvuli 
daSla. aseTi movlena mimdinareobs rogorc yvela aqtiur 
varskvlavSi, aseve planetebis SigniT. Tumca, radiaciuli 
gamosxiveba dedamiwis Txevadi birTvidan mis zedapiramde 
ver aRwevs, ris gamoc misi energia ixarjeba, magaliTad, 
geoteqtonikuri procesebze. kosmiuri radiaciuli gamosxive-
bis mTavari wyaroa mze, romelis speqtris mTavari 
maxasiaTeblebia siTburi nakadi, radioaqtiuri gamosxiveba 
da aqtivoba. TiToeuli es parametri garkveul stabilu-
robas inarCunebs, Tanac dedamiwisaTvis maTi sidide aSkarad 
komfortuli aRmoCnda organuli materiis ganviTarebisaTvis. 
aq mxedvelobaSi unda miviRoT is garemoebac, rom 
sicocxlis umaRlesi formis, kacobriobis, evolucia moxda 
xelsayreli bunebrivi eleqtruli, magnituri da gravita-
ciuli velebis mqone garemoSi. mzis moqmedebis pirveli ori 
parametri, siTburi nakadi da radiaciuli gamosxivebis speq-
traluri maxasiaTeblebi Tanamedrove mecnierebas kargad 
aqvs Seswavlili. am speqtrSi maRali sixSiris eleqtro-
magnituri talRebis garda, romelTa diapazoni xiluli 
sinaTlis sixSirul diapazonze ufro farToa, arsebobs ag-
reTve gacilebiT ufro dabali sixSiris eleqtromagnituri 
talRebic. aseve, arsebobs mzis aqtivobis sxvadasxva dabal-
periodiani regularuli variaciebi da spontanuri SeSfo-
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Tebebi, romelebic vlindeba geomagnituri velis mraval-
ferovan periodul cvlilebebSi da geomagnitur qariS-
xlebSi. 

mecnierebis mier ukve dadgenili zogierTi faqti, 
magaliTad, cocxali organizmebis daberebis procesis 
daCqareba xisti eleqtromagnituri gamosxivebis gadidebuli 
dozebis pirobebSi, an organizmebis zrdis stimulacia 
susti radiaciuli zemoqmedebisas, sruliad bunebrivad 
mosCans. marTlac, cocxali ujredis genomi, romelsac 
ukavSireben e.w. biologiur saaTs an ZiriTad sasicocxlo 
riTmebs, Camoyalibda uwyveti radiaciuli da eleqtro-
magnituri zemoqmedebis pirobebSi. amasTan, isic kargad 
aris cnobili, rom biosferul radiaciul fons dedamiwaze 
axasiaTebs riTmiuli cvlilebani bunebrivi eleqtruli da 
magnituri velebis zegavleniT, rac vlindeba sxvadasxva 
modulaciur efeqtebSi. amitom, bunebrivi 
eleqtromagnituri velebis gamoricxva umniSvnelovanesi 
evoluciuri faqtorebis rigidan sruliad dauSvebelia. 
aseve, biologiur obieqtebze mniSnvelovan zemoqmedebas 
axdenen sxva geofizikuri faqtorebic: garemos temperatura, 
dedamiwisa da atmosferos qimiuri Semadgenloba, 
atmosferuli wneva da tenianoba. am faqtorebis  gavlena, 
romlebic cxadaT Tu aracxadad ukavSirdebian mzeze 
mimdinare fizikur procesebs, biosferoze da adamianis 
sicocxlisunarianobaze sakmaod kargad aris Seswavlili. 

mzis aqtivobis cvlilebis erTerTi yvelaze ufro 
mgrZnobiare indikatoria dedamiwis magnitosfero, giga-
nturi magnituri kaverna, romlsac metad rTuli struq-
turuli agebuleba aqvs. magnitosferos formis cvlileba 
da masSi mimdinare fizikuri procesebis intensifikacia 
dakavSirebulia mzidan momdinare metad gaiSviaTebuli pla-
zmuri nakadis, mzis qaris, pareametrebis cvlilebasTan, 
rac, Tavis mxriv, iwvevs dedamiwaze radiaciuli fonis 
cvlilebas. magnitosferos mdgomareobis cvlileba ukavSi-
rdeba geomagnituri velis sxvadasxva tipis SeSfoTebebs. 
dedamiwis magnitur vels axasiaTebs regularuli da aral-
egaluri cvlilebebi, e.w. SeSfoTebebi, romelTa xasiaTTan, 
savaraudod, dakavSirebulia  maTi sasicocxlo procesebze 
gavlenis unari.  

amrigad, nebismieri cocxali organizmis mdgomareoba  
ganpirobebulia rogorc mzis aqtivobiTa da sxva kosmiuri 
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faqtorebiT, agreTve dedamiwis magnituri garsis, magnito-
sferos mdgomareobiTa da mis SigniT mimdinare fizikuri 
procesebis xasiaTiT. maTi specifikis safuZvelia is faqti, 
rom dedamiwis magnituri velis dipoluri struqtura kos-
mosur sivrceSi transformirebuli aRmoCnda mzis qaris 
mzis zedapiridan momavali metad gaiSviaTebuli plazmuri 
nakadis, arsebobis gamo. saplanetaTaSoriso sivrce, rom am 
nakadiT ar iyos Sevsebuli, dedamiwis magnituri velis 
struqtura yvelgn dipoluri iqneboda. magnitosferos xoW-
os msgavsi forma gaaCnia, romlis Tavi mzisken aris mim-
arTuli, xolo kudi, anu Ramis mxare- mzis sawinaaRmdegod. 
dipoluri struqtura damaxasiaTebelia mxolod magnitos-
feros Sida arisaTvis, e.w. plazmosferosaTvis, romlis zo-
mebi, SezRudulia, Tumca  dedamiwasTan SedarebiT gigan-
turia. magnitosferos dRis mxaris xazovani masStabia 
daaxloebiT dedamiwis TxuTmeti radiusis tolia, xolo 
Ramis mxarisa _ daaxloebiT orasis. gansakuTrebiT mniS-
vnelovania, rom magnitosferos rTuli struqturuli age-
buleba aqvs da Sesdgeba ramodenime Srisagan. dedamiwi-
saTvis yvelaze uaxloesi Srea yvelasaTvis kargad cnobili 
atmosfero, Semdeg modis ionosfero, anu dedamiwis eleqt-
ronuli garsi, mis zemoT  magnitosferos sazRvramde siv-
rces ewodeba plazmosfero, anu magnitosferos plazmuri 
rezervuari. am ZiriTadi Sreebis garda, magnitosferos Si-
nagani struqtura moicavs e.w. radiaciul sartyelebs, sxva-
dasxva sasazRvro fenebsa da e.w. neitralur fenebs [1].   

dedamiwis magnituri velis Zlieri SeSfoTebebi, geo-
magnituri qariSxlebi, ar arian dakavSirebulni arc mzis 
siTbur gamosxivebasTan da arc radiaciasTan, anu maRali 
sixSiris eleqtromagnitur talRebTan. magnituri qariSxali 
Cveulebriv iwyeba mzeze aalebidan erTi-ori dRis Semdeg, 
roca misgan wamosuli plazmuri nakadis SeSfoTebis 
Sedegad warmoqmnili dartymiTi talRis fronti mag-
nitosferos sazRvars moaRwevs. amitom, dagvianebis dro 
damokidebulia mzis qaris siCqareze, romlis mniSvnelobac 
icvleba farTo intervalSi 300-1500km/wm. magnituri qariS-
xlebi, pulsaciebisa da variaciebis msgavsad, mzis aqtivobis 
vubrundebiT ra Cvens organizmSi geomagnituri pulsaciebisa 
da gulis sakuTari sixSireebis Tanxvedris SesaZleblobas 
gavixsenoT meqanikidan bevrisaTvis kargad cnobili 
rezonansis movlena, romelic erTi SexedviT metad myari 
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konstruqciebis dangrevas iwvevs. analogiuri ram SeiZleba 
moxdes cocxal organizmSic geomagnituri pulsaciebis 
zegavleniT. Tu adamiani janmrTelia, misi guli advilad 
itans gazrdil datvirTvas, rasac iwvevs magnitosferosa da 
gulis sakuTar rxevaTa sixSireebis Tanxvedra. Tu guli 
daavadebulia, maSin SesaZlebelia krizisuli movlenebis 
ganviTareba, rac xSirad SeiZleba savalalo SedegiTac dam-
Tavrdes, miT umetes, rom bolo ori, yvelaze grZel-
periodiani sakuTari rxevebi Turme mxolod daavadebuli, 
e.w. gadagvarebuli eleqtrokardiogramebze aRiniSneba, mag-
ram uaryofiT efeqtebTan erTad, geometriul pulsaciebs 
aucileblad dadebiT0i zemoqmedebac unda hqondeT cocxal 
organizmebze, rac cnobili rusi mecnieris,gamovlinebis 
erT-erTi formaa, amitomac upriania mokled ganvixiloT am 
movlenebis fizikuri arsi. iTvleba, rom dedamiwis mag-
nituri veli warmoadgens cvladi da mudmivi mdgenelebis 
jams, romelTaganac pirveli ganisazRvreba kosmiuri faq-
torebiT, xolo meore, SedarebiT myari da droSi naklebad 
cvladi faqtoriT, dedamiwis Sida struqturiT. swored 
pirveli mdgenelis cvlilebebs asaxaven globaluri 
geomagnituri qariSxlebi da maTTan SedarebiT ufro 
naklebi intensivobis mqone dedamiwis magnituri velis 
mokleperiodiani SeSfoTebebi, romlebic cnobilni arian, 
rogorc geomagnituri variaciebi da regularuli da 
iregularuli pulsaciebi. samedicino sazogadoebaSi ratom-
Rac udavod iTvleba, rom dedamiwis magnituri velis 
cvlilebebis aseT mravalricxovan saxeobaTa Soris mxolod 
da mxolod globaluri magnituri qariSxlebi moqmedeben  
adamianebze. magram, unda avRniSnoT, rom Tanamedrove etapze 
geomagnituri velis biologiuri efeqtebiT dainteresebuli 
fizikosebisaTvis es problema sulac ar aris ise cxadi, 
rogoric  zogierTi medikosisaTvis [2].  

globaluri geomagnituri qariSxlebi xasiaTdebian 
ganviTarebis ramodenime faziT. sawyisi faza gansakuTrebiT 
kargadaa gamoxatuli e.w. uecar sawyisiani qariSxlebi-
saTvis. Cveulebriv sawyisi faza grZeldeba 1-3 saaTs. 
qariSxlis ZiriTadi, e.w. mTavari faza moicavs 3-12 saaTs da 
xasiaTdeba magnituri velis depresiiT, romlis amplitudac 
saSualo da dabal ganedebze gacilebiT ufro mcirea, vid-
re polarul areebSi. magnituri qariSxlis mesame, aRdgeniT 
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fazaSi geomagnituri velis sidide mdovred ubrundeba maxa-
siaTbel fonur mniSvnelobebs. 

dedamiwis magnituri velis mokleperiodian fluqtu-
aciebs sixSireTa diapazonSi erTi meaTasedidan aT her-
camde geomagnituri variaciebi da pulsaciebi ewodebaT. 
sakiTxi, Tu ra zemoqmedebas axdens magnituri veli adam-
ianze ar SeiZleba mxolod magnituri qariSxlebis kuTxiT 
ganvixiloT, radganac zogierTi fizikosisa da biofiz-
ikosis azriT, aranakleb efeqturi SeiZleba iyvnen Tavisi 
moqmedebiT geomagnituri pulsaciebi. aseT mosazrebas ramo-
denime faqti adasturebs, kerZod eleqtrokardiogramebis 
speqtraluri analizis Sedegebi. meqanikuri TvalsazrisiT 
geomagnituri pulsaciebisa da gulis sakuTari sixSireebis 
Tanxvedris Sedegi analogiuria kargad cnobili rezonansis 
movlenis, romelic myari konstruqciebis dangrevas iwvevs.  
Tu adamiani janmrTelia, misi guli advilad itans re-
zonansis gamo gazrdil datvirTvas. Tu guli daavadebulia, 
maSin SesaZlebelia krizisuli movlenebis ganviTareba, rac 
xSirad SeiZleba letaluri SedegiTac damTavrdes. amitom, 
gaCnda Tanamedrove hipoTeza, rom swored geomagnituri 
velis variaciebTan SedarebiT ufro maRali saxSiris mqone 
mokleperiodiani geomagnituri pulsaciebi, da ara geoma-
gnituri velis gradientebi qariSxlis sxvadasxva fazaSi, 
warmoadgenen gul-sisxlZarRvTa paTologiis mqone adami-
anebis janmrTelobis mdgomareobis gauaresebis mizezs. am 
hipiTezam sakmaod saimedo raodenobrivi dadastureba miiRo 
naSromSi [3], romelSic daSvebulia parametruli 
rezonansis SesaZlebloba adamianis guliscemis riTmisa da 
yvelaze ufro mokleperiodiani geomagnituri pulsaciis 
sixSireTa damTxvevis gamo. is, rom mxolod geomagnituri 
velis cvlilebebi TavisTavad SeiZleba ar iyos 
janmrTelobis gauaresebis mizezi, garkveulwilad das-
turdeba kurort urekis fenomeniT, sadac swored cnobil 
samkurnalo zonaSi arsebobs Zlieri geomagnituri 
anomalia, romlis maxasiaTebeli gradientebi mniSvnelovnad 
aRematebian uZlieresi magnituri qariSxlebis dros dafiq-
sirebul gradientebs [4]. A 

mzis rentgenuli gamosxivebis intensivoba izrdeba 
aalebis momentalurad, anu geomagnitur qariSxlamde 2-3 
dRiT adre, radganac rentgenis sxivebi vrceldebian sina-
Tlis sxivis siCqariT. xSirad popularul gamocemebSi avad-
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myof adamianebze geomagnituri qariSxlebis zemoqmedebas 
aigiveben mzis rentgenuli gamosxivebis efeqtTan, rac 
mdgomareobs rentgenuli sxivebis intensivobis mkveTr 
zrdaSi mzeze aqtiuri aris warmoqmnis gamo. amitom mzeze 
aalebis moxdenis Semdeg rentegnis sxivebi daaxloebiT rva 
wuTSi aRweven dedamiwas. sazRvargareT Catarebuli gamok-
vlevebis garda, arsebobs agreTve saqarTveloSi miRebuli 
monacemebi, romlebic sakmaod saimedod mowmoben, rom mag-
nituri qariSxlebis win, mzeze aalebis momentis Tanad-
roulad, kardiologiuri paTologiebis mqone avadmyofebis 
mdgomareobis gauaresebas [5].  

uaryofiT zemoqmedebasTan erTad, zogierT geomag-
nitur pulsacias SeiZleba dadebiTi efeqtebic hqondes. 
kerZod, maTematikos  m. savinis miaCnia, rom saSualo peri-
odiani geomagnituri pulsaciebi organizmSi xels uwyoben 
gonebrivi potencialis zrdas, rac gansakuTrebiT aRini-
Sneba bunebrivi niWiT dajilodebul adamianebSi. es hipo-
Teza gulisxmobs, rom niWieri adamiani gansakuTrebiT 
mgrZnobiarea 15-25 wamis periodis mqone geomagnituri pul-
saciebis mimarT, rac qvecnobierad xdeba iseTi rezona-
nsuli efeqtis gamo, romelic adamians SemoqmedebiT stim-
uls aZlevs. magram, ismis kiTxva: rogor unda moxdes   am 
pulsaciebis asaxva adamianSi, xolo Semdeg maTi Sedegis 
povna xelovanis an mecnieris SemoqmedebaSi? cxadia, rom 
aseTi amocana dakavSirebulia rogorc biologiur, aseve 
meTodikuri xasiaTis problemebTan, ramdenadac, jer-jer-
obiT, ar arsebobs iseTi Teoria, romelic calsaxad axsnis 
organizmis reaqciis meqanizmebs gare gamaRizianebelze, maT 
Soris bunebriv magnitur velze. savaraudoa, rom, Tu  
geomagnituri pulsaciebi moqmedeben adamianebze, maTi 
Sedegi sxvadasxvanairad aisaxos, magaliTad: mwerlis, mom-
Reralis, qimikosis, mxatvarisa Tu musikosis SemoqmedebaSi. 
savinis azriT gansakuTrebiT sainteresoa musikis, kerZod 
klasikuri musikis analizi. cnobilia, rom uxsovari dro-
idan mravali qveynis mkurnalebi iyenebdnen musikas, rogorc 
efeqtur samkurnalo saSualebas. SemCneulia, rom musika 
dadebiT gavlenas axdens ara marto adamianebze, aramed 
cxovelebzec, rac, mosalodnelia, rom garkveuli materi-
aluri gadamwodis saSualebiT xdeba. raTa aexsna es feno-
meni, savinma mimarTa kompozitorebis Semoqmedebas, radganac 
musikaluri nawarmoebis struqturuli analizi sakmaod mka-



 49 

crad emorCileba zust maTematikur meTodebs. amitom sav-
inma speqtraluri analizis erTerTi cnobili meTodiT daa-
muSava Caikovskis ramodenime nawarmoebi, maT Soris misi 
cnobili meeqvse simfonia. aRmoCnda, rom am nawarmoebebis 
zogierTi nawilis maxasiaTebeli sixSireebi emTYxveva zogi-
erTi geomagnituri pulsaciebis sixSires, rac  rezonan-
suli efeqtis SesaZleblobaa adasturebs. swored am Tva-
lsazrisiT gasaocari aRmoCnda meeqvse simfonia, romelic 
pirdapir agebulia 15-25 wamis periodis mqone rxevebis Se-
sabamis sixSireebze. cnobilia, rom aseTi parametrebis 
mqone geomagnituri pulsacia asaxavs mzis qarisa dedamiwis 
magnitosferos magnitohidrodinamikuri urTierTqmedebis 
sasazRvro efeqts, anu pulsacia kosmiuri warmoSobisaa!  
sainteresoa, rom es pulsacia miekuTvneba dedamiwaze 
yvelaze ufro gavrcelebul magnitur rxevebs, gansakuTre-
biT saSualo ganedebze, sadac is sistematurad daimzireba 
(magaliTad, duSeTis geomagnitur observatoriaSi). es faqti 
garkveulad naTels hfens klasikuri musikis bioaqtiurobis 
efeqtis meqanizms. biofizikosebma karga xanis win daadgines, 
rom bgeriTi signalebi nervul qsovilSi gardaiqmnebian ma-
Ti Tanazomadi sixSireebis mqone eleqtromagnitur signa-
lebad, Tu bgeriTi signalis sixSire daemTxveva organizmis 
romelime bioriTmis sixSires. magram, ar aris gamoricxuli,  
rom bioriTmebi Camoyalibdnen swored geomagnituri pul-
saciebis gavleniT, radganac, rogorc ukve avRniSneT, co-
cxali organizmebi, maT Soris adamianebi, ganviTardnen 
bunebrivi eleqtromangituri velebis fonze. amitom, rezo-
nansis pirobebSi mosalodnelia organizmis SigniT ganvi-
Tardes maqsimaluri bioeleqtromagnituri efeqti, rogorc 
reaqcia gardan miRebul bgeriT signalze. magram, sava-
raudoa, rom musikaluri nawarmoebis adamianze 
zemoqmedebis done dakavSirebuli unda iyos nawarmoebis 
harmoniul wyobsTan, anu misi avtoris SemoqmedebiT 
SesaZleblobebTan. am TvalsazrisiT gasakviri ar aris, rom 
gansakuTrebuli aRmoCnda Caikovskis meeqvse simfonia. 
cxadia, es nawarmoebi gamonaklisi ar aris da adamianze 
zemoqmedebis ZaliT misi msgavsi bevria Tundac beThovenis, 
grigis, mocartisa da verdis SemoqmedebaSi. aq unda 
avRniSnoT, rom laparakia nawarmoebebze, romlebic 
erTnairi emociuri ZaliT moqmedeben rogorc musikaSi 
gaTviTcnobierebul adamianebze, aseve diletantebzec, 
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romelTac araviTari specialuri ganaTleba ara aqvT da ar 
icnoben harmoniis Teorias. aseTi gansakuTrebuli 
SemTxvevebis abstraqcia Semdegi sqemiT SeiZleba: 
gamorCeuli niWiT dajildoebuli adamiani, vTqvaT 
kompozitori, qvecnobierad aRiTqvavs kosmiur sixSireebs 
geomagnituri pulsaciebis saSualebiT, rac masSi Semoqme-
debiT impulss iwvevs. Semdeg, aseve qvecnobierad, kompozi-
tori aqsovs am sixSireebs Tavis nawarmoebSi. radganac es 
sixSireebi aseve rezonansulia msmenelebisaTvis, maTi 
absoluturi umravlesoba aseTi nawarmoebis mosmenis dros 
musikas sruliad bunebrivad, qvecnobierad aRiTqvams. am 
hipoTezis avtors miaCnia, rom bevri Tanamedrove kompo-
zitoris xelovneba, miuxedavad maTi maRali profesiuli 
donisa, imitom aris gaugebari farTo msmenelisaTvis, rom 
agebulia xelovnur harmoniebze. amitom, isini naklebad an 
sul ar Seicaven adamianSi geomagnituri velis pulsaciebis 
gavleniT Cadebul sixSireebs. rogorc magaliTi, aq gamo-
dgeba meoce saukunis udidesi kompozitoris alfred Snit-
kes musika, romelic urTules xelovnur harmoniebzea age-
buli, ris gamoc gasagebia marto specialistebisaTvis, xo-
lo Cveulebrivi msmenelisaTvis mosabezrebelia da emocias 
moklebulia. Tumca, ar SeiZleba imis kategoriuli mtki-
cebac, rom, Snitkes musika rigiT adamianSi araviTar reaq-
cias iwvevs. ubralod, igi moiTxovs sxvanair analizs, amas 
ki codna unda, iseve, rogorc, vTqvaT vaJa-fSavelas nawar-
moebebis siRrme mxolod leqsis musikalobidan ar gamom-
dinareobs da gaazrebis Semdeg ixsneba mkiTxvelis winaSe.   

zemoT moyvanili konkretuli magaliTidan sCans, rom 
dedamiwis magnituri velis cocxal organizmebze gavlenis 
Seswavlas fundamentaluri mniSvneloba SeiZleba mieniWos. 
warmovidginoT, rom Catardes adamianis testireba magnitu-
ri pulsaciebis saSualebiT, raTa davadginoT misi Semoqme-
debiTi SesaZleblobebi da ganvsazRvroT saqmianobis is 
sfero, romelSic  individi savaraudod Tavisi monacemebis 
maqsimalur realizacias SeZlebs. aseTi perspeqtiva mar-
Tlac arsebobs, Tu ki gaxsnili iqneba magnituri rxevebis 
adamianze zemoqmedebis zusti biologiuri meqanizmi. 
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q i m i a 

 
 

zurab faCulia, nana fircxeliani 
 
 

α,ω-bis(trimeTilsiloqsi)meTilhidridsiloqsanis tri-
eToqsimeTakriloqsisilanTan hidriduli mierTebis  

reaqciis qvantur-qimiuri modelireba 
 

α,ω-bis(trimeTilsiloqsi)meTilhidridsiloqsanis tri-
eToqsimeTak-riloqsisilanTan mierTebisas SesaZlebelia hi-
drosililireba warimarTos ori mimarTulebiT:  
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mierTebis reaqciis sruli daxasiaTebisaTvis, modeluri re-
aqciisaTvis, Catarebul iqna gaTvlebi naxevradempiriuli 
qvantur-qimiuri meTodiT AM1 [1]. yvela sawyisi, Sualeduri 
da saboloo produqtisaTvis modelur reaqciaSi gaTvlil 

iqna warmoqmnis siTboebi (f), sistemis energiis cvlileba 

() C-Si bmis manZilis (RC-Si) cvlilebisas, agreTve muxte-
bis mniSvnelobebi atomebze (qi), dipoluri momentebi (μ) da 
bmis rigebi (Pij).  
    pirvelad ganxilul iqna modelur reaqciaSi trieT-
oqsimeTakril-oqsisilanTan α,ω-bis(trimeTilsiloqsi)meTil-
hidridsiloqsanis hidrosi-lilireba, romelic mimdinare-
obs I modeluri naerTis warmoqmniT, Semde-gi sqemiT: 

H2C C

Me

C

O

O Si(OEt)3

+   H Si Me C

Me

C

O

Si O Si(OEt)3

 
    trieToqsimeTakriloqsisilanis ormag bmasTan mdgom 
naxSirbadis (C1 da C2) atomebsa da siliciumis atoms Soris 
manZili aRebul iqna 1.0 Å-iT meti, vidre bmis manZili 
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saboloo produqtSi. 
2C -SiR  manZilis cvlileba siliciumis 

atomsa da ormag bmasTan mdgom naxSirbadis C2 atoms Soris 
xdeboda 0.05 Å-is intervaliT. sistemis energiis cvlilebis 

() damokidebuleba siliciumis atomsa da ormag bmasTan 

mdgom naxSirbadis atoms Soris 
2C -SiR  manZilze mocemulia 

pirvel naxazze. 
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naxazi 1. sistemis energiis cvlilebis () damokidebuleba 

siliciumisa da naxSirbadis atomebs Soris 
2C -SiR  manZilze tri-

eToq-simeTakriloqsisilanTan α,ω-bis(trimeTilsiloqsi)meTilhid-
ridsil-oqsanis hidrosililirebisas modelur reaqciaSi. 

    
    rogorc pirveli naxazidan Cans, siliciumis atomis 
miaxloebisas naxSirbadis C2 atomTan RC-Si = 2.38 Å manZi-
lamde, sistemis energia izrdeba, bmis rigi C1 da C2 atomebs 
Soris trieToqsimeTakriloqsisilanis molekulaSi 
mcirdeba 1.856-dan 1.488-mde. aseve mcirdeba bmis rigi sili-
ciumis atomsa da wyalbads Soris (PSi-H = 0.821-0.518) da mode-
lur nivTierebaSi SeimCneva axali bmebis warmoqmna (

2C -SiP  = 
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0.015-0.073 da 
1C -HP  = 0.007-0.201). siliciumis atomsa da nax-

Sirbadis C2 atoms Soris 2.33 Å manZilze sistemis energia 
mkveTrad mcirdeba, ormagi bma gadadis ordinarul С-С 
bmaSi (

1 2C CP   = 0.994) da bmis rigi siliciumisa da naxSir-

badis C2 atomebs Soris aRwevs 0.525-s. amgvarad, wyalbadis 
atomi srulad wydeba silici-umis atoms (РSi-H = 0.012) da 

uerTdeba naxSirbadis atoms C1 mdgomareobaSi ( 1C HP   = 0,941). 
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naxazi 2. sistemis energiis cvlilebis () damokidebuleba 

siliciumisa da naxSirbadis atomebs Soris 
1C -SiR  manZilze trieToq- 

simeTakriloqsisilanTan α,ω-bis(trimeTilsiloqsi)meTilhidridsil- 
oqsanis hidrosililirebisas modelur reaqciaSi. 

    
meored ganxilul iqna modelur reaqciaSi trieToq-

simeTakriloqsi-silanTan α,ω-bis(trimeTilsiloqsi)meTilhi-
dridsiloqsanis hidrosili-lireba, romelic mimdinareobs 
II modeluri naerTis warmoqmniT, Semdegi sqemiT: 
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H2C C

Me

C

O

O Si(OEt)3

+   H Si CH

Me

C

O

O Si(OEt)3

CH2Si

 
igive gaTvlebi Catarebulia siliciumis atomis mier-

TebiT C1 nax-Sirbadis atomTan (naxazi 2). 
siliciumisa da naxSirbadis atomebs Soris manZilis 

Semdgomi Semcirebisas sistemis energia mcirdeba da xdeba 
warmoqmnili axali bmebis ganmtkiceba. aqtivaciis energia 
C2-Si mierTebis SemTxvevaSi Еaqt =   = 100.95 kj/moli, xolo 
C1-Si mierTebis SemTxvevaSi Еaqt = 141.44 kj/moli. reaqciis 
siTburi efeqtebi Sesabamisad -182.85 da -184.88 kj/moli-s 
tolia. 
      aqtivaciis energiebisa da reaqciis siTburi efeqtebis 
Sedarebidan gamomdinare, trieToqsimeTakriloqsisilanTan 
α,ω-bis(trimeTilsiloqsi)-meTilhidridsiloqsanis hidrosi-
lilirebisas modelur reaqciaSi C2-Si mierTeba (markovniko-
vis mixedviT) energetikulad ufro xelsayrelia, vidre C1-Si 
mierTeba (farmeris mixedviT). bmr speqtruli monacemebi da 
analizis Sedegebi [2] miuTiTeben, rom katalizatoris _ 
platinaqlor-wyalbadmJavas Tanaobisas markovnikovis wesis 
mixedviT hidrosililire-bis produqti naklebi raodenobiT 
warmoiqmneba farmeris wesis mixedviT mierTebis pro-
duqtTan SedarebiT. aq saxezea katalizatoris meti gavle-
na trieToqsimeTakriloqsisilanis molekulaSi meTilis 
jgufis sivrciTi dabrkolebis gadalaxvaze ganxiluli 
meqanizmebis pirvel SemTxvevaSi, vidre meoreSi.  
 
 
gamoyenebuli literatura: 
 
1. M. J. S. Dewar, E. G. Zoebisch, E. F. Healy, and J. J. P. Stewart. AM1: 
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J.Am.Chem. Soc., 107, p. 3902, 1985. 

2.   n. fircxeliani, T. TaTriSvili α,ω-bis(trimeTilsiloqsi)-
meTilhidridsiloqsanis hidriduli mierTebis reaqcia tri-
eToqsimeTakriloqsisilanTan. soxumis universitetis Srom-
ebi, t. II, gv. 59, 2007.  
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ZURAB PACHULIA, NANA PIRTSKHELIANI 
 

QUANTUM-CHEMICAL MODELING OF HYDRIDE ADDITION OF 
α,ω -BIS(TRIMETHYLSILOXY)METHYLHYDRIDESILOXANE TO 

TRIETHOXYMETHACRYLOXYSILANE  
     

The reaction of hydrosilylation of αωbis(trimethylsiloxy)methylhy-
dridesiloxane to triethoxymethacryloxysilane were investigated by quantum-
chemical semiempirical method AM1. It was shown, that the reaction proceeds 
according to Markovnikov rule with more probability, than to Farmer rule.  
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mineda Wanturia, antonina msxilaZe 

 

marilTa hidrolizis Seswavlis meTodikis 

zogierTi aspeqti 
 

sabunebismetyvelo mecnierebebs aqvT uaRresad didi 
mniSvneloba kacobriobis ganviTarebisaTvis. isini aRmoce-
ndnen adamianTa praqtikuli saqmianobis Sedegad, romelTa 
safuZvelia zogad cnebebze damyarebuli warmodgenebi. Zi-
riTadi qimiuri kanonebis zusti interpretacia SesaZle-
belia mxolod fizikuri da maTematikuri cnebebis gamo-
yenebiT, rac miuTiTebs am dargebs Soris organuli kav-
Siris aucileblobaze. 

kvalificiuri specialistis mosamzadeblad gadamwy-
vet rols TamaSobs specialobebis saswavlo gegmebi da  
disciplinebis programebi.  

   miznis misaRwevad aucilebelia gamovyoT etapebi: 

 risTvis vaswavliT? ras vaswavliT? rogor 
vaswavliT? 
leqciis mTavari mizania _ motivacia, mecnierebis si-

Rrmiseuli aTviseba, logika da meTodologia, studente-
bisaTvis msoflmxedvelobis Camoyalibeba, garkveuli cod-
nisaken miswrafebis gaRviveba, daintereseba. swavlebis ax-
ali sistemis arsia, students mivceT ara mza codna, aramed 
misi SeZenis unari. samizne auditoriis monawileebi aqti-
urad unda svamdnen kiTxvebs, Tavadac pasuxobdnen da anal-
izs ukeTebdnen am pasuxebs, monawileobdnen codnis “mop-
ovebis” procesSi, iyvnen kvleva-ZiebaSi _ SeeCvion Semoqme-
debiT azrovnebas.                          

Cvens mier ganxiluli sakiTxi warmoadgens fundamen-
turs sabunebismetyvelo specialobis studentebis, magistr-
ebisaTvis. marilTa hidrolizi biologiuri sistemebis cxov-
elqmedebis procesebSi did rols asrulebs. misi Seswavla 
xels uwyobs bunebasa da cocxal organizmSi mimdinare 
procesebis qimizmis gagebas. bioqimur reaqciaTa umravle-
soba xsnarebSi mimdinareobs, romlis pH ganisazRvreba misi 
SedgenilobiT da tute-mJavuri wonasworobiT. protolituri 
balansis SenarCuneba cocxali organizmebis homeostazis 
erT-erTi umniSvnelovanesi faqtoria. igi ZiriTadad xor-
cieldeba fizikur-qimiuri procesebis xarjze, romelTa So-
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ris mniSvnelovania marilTa hidrolizi, nivTierebaTa cvla, 
cilebis cximebis, naxSirwylebis fermentuli hidrolizi da 
sxva. naTelia Temis praqtikulo Rirebuleba, romelic sa-
sargebloa momdevno disciplinebis Sesaswavlad da profe-
siuli moRvaweobis dasaufleblad. sakvanZo Teoriuli kon-
cefciebi da Tanamedrove Sexedulebebi ganixileba segmente-
bad, logikuri Tanmimdevrobis principis dacviT.  

 I segmenti. motivaciis amaRlebis mizniT, leqcias viwyebT 
gansakuTrebuli problemuri situaciis aRweriT.  

marilTa hidrolizi (,,Hydro” _ wyals niSnavs, ,,lisis” _ 
daSlas) ewodeba wyalSi gaxsnili marilebis disociaciiT 
warmoqmnili ionebis urTierTqmedebas wyalTan susti mJave-
bis da fuZeebis warmoqmniT. wylis gasufTavebis qimiuri, 
fizikuri, biologiuri meTodebia. wylis qimiuri gasuf-
Taveba aris marilTa hidrolizis kerZo SemTxveva, romlis 
arsia bunebrivi wyalSi Semavali sxvadasxva toqsikuri, 
jamrTelobisaTvis saziano minarevis  mocileba. am mizniT, 
gafiltvramde wyals umateben aluminis sulfats – koag-
ulants hidrokarbonat-ionebTan erTad.  hidrolizis reaq-
ciis Sedegad miiReba dispersiuli fizikur-qimiuri siste-
mis erT-erTi saxe – koloiduri xsnari da fifqiseburi 
naleqi-koagulanti, romelzedac koagulirdeba minarevi:  

Al2(SO4)3 + 3 Ca(HCO3)2 = 2 Al(OH)3v + 3 CaSO4 + 6 CO2^ 

wylis gasufTaveba aeraciis meTodiT aseve xorci-
eldeba hidroliziT. JangbadiT wylis gajerebis procesSi 
rkina (II) hidrokarbonati iJangeba rkina (III) marilamde, ro-
melic Zlier hidrolizdeba. sruli hidrolizis Sedegad 
rkina wylidan gamoiyofa rkina (III) hidroqsidis naleqis 
saxiT. 

 II segmenti. hidrolizis tolobis Sedgenis algoriTmis 
ganxilva. spilenZ (II)-is sulfatis konkretul magaliTze. 

1.wylis disociaciis tolobis Sedgena;  

2.marilis disociaciis tolobis Sedgena: 
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CuSO4  ⇄ Cu2+ + SO4
2-. 

3.susti ionis SerCeva: marili warmoqmnilia susti fuZis 
kaTionisa da Zlieri mJavas anionisagan: 

CuSO4 

↙      ↘ 

Cu(OH)2  H2SO4 
susti  Zlieri 
eleqtroliti 

 
4. hidrolizis tipis ganxilva - mimdinareobs kationis mix-
edviT.Hhidrolizis ionuri tolobis Sedgena. susti ionis 
urTierTqmedebis reaqcia wyalTan: 

Cu2+ + HOH ⇄ CuOH+ + H+. 
pH<7,       mJava are; 

5. hidrolizis molekuluri tolobis Sedgena:   

2CuSO4 + 2H2O ⇄ (CuOH)2SO4 + H2SO4 

III segmenti. Teoriuli nawili _ ganixileba hidrolizis 
konstantas, xarisxis da pH-is gaangariSebis 4 varianti 
marilTa wyalxsnarebisaTvis, romlebic warmoqmnilia: 

 Zlieri fuZis kaTionisa da susti mJavas anionisagan;  

 susti fuZis kaTionisa da Zlieri mJavas anionisagan; 

 susti fuZisa da susti mJavas anionisagan; 

 susti erTmJavuri fuZisa da susti mravalfuZiani mJa-
vebisagan. 

 IV segmenti. sqemebi, cxrilebi _ iZleva  Tavidan gaazrebis, 
kargad cnobilis xelaxla danaxvis saSualebisa da axlis 
aRmoCenis SesaZleblobas.  

pH-is  da pOH-is gamosaTvleli formulebi 

# Eeleqtroliti 
 

formula 
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1 Zlieri fuZis kationisa da 
susti erTfuZiani mJavas 
anionisagan warmoqmnili 
marili 

pH = 7 + 
2

1
pKHA+ 

2

1
lgCMA 

2 susti fuZis kationisa da 
Zlieri mJavas anionisagan 
warmoqmnili marili 

pH = 7 - 
2

1
pKB - 

2

1
lgCMA 

3 susti fuZis kationisa da 
susti mJavas anionisagan 
warmoqmnili marili 

pH = 7 + 
2

1
pKHA + 

2

1
lgKB 

4 Zlieri da susti mJavebis 
narevi 

pH = -lgCHA 

5 mravalfuZiani mJavebis sa-
Sualo marili pH = 7 + 

2

1
pKHA + 

2

1
lgCMA 

6 mJava marilebi 
 
 
orfuZiani mJavebi 
 
samfuZiani mJavebi 

pH = -
2

1
lgKHA1 - 

2

1
lgKHA2 

an  pH = 
2

1
p

1AK  + 
2

1
p

2AK  

pH = 
2

1
pK2 + 

2

1
pK3 

 
 
 
V segmenti. laboratoriuli samuSaoebi – samecniero kvle-
vebisaTvis saWiro unar-Cvevebis Camosayalibeblad, studen-
tTa damoukidebeli muSaobis gasaaqtiureblad. 

eqsperimenti tardeba hidrolizis xarisxis damokide-
bulebaze temperaturasa da koncentraciaze, marilTa wyal-
xsnarebSi wylis, wyalbad- da hidroqsid-ionTa Soris Tana-
fardobis 3 SemTxvevaze, roca: 

 [H+] > [OH-],             pH<7,       mJava are; 
 hidrolizi kaTioniT:     Men+ + H-OH  MeOH(n-1)+ + H+ 

 [H+] < [OH-],             pH>7,       tute are;  
hidrolizi anioniT: Ann– + H-OH  HAn(n-1)– + OH 

 [H+] = [OH-],             pH=7,       neitraluri are.  
VI segmenti. amocanebi, testuri davalebebi _ miRebuli co-
dnis Sefaseba-kontrolis saSualeba.  
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amocana 1. gamoTvaleT TuTiis qloridis 0,5 M xsnaris pH, 
hidrolizis xarisxi I safexuris mixedviT, Tu cnobilia, 

ZnOH
K = 1,5·10-9.  

amoxsna:  

moc.:  

CM(ZnCl2) = 0,5moli/l                                  

  ZnOH
K = 1,5·10-9.                                

----------------------------------------------- 

h(ZnCl2) =? 

 

ZnCl2 + HOH ⇄ ZnOHCl + HCl 

Zn2+ + 2Cl‾+ HOH ⇄ ZnOH+ + Cl‾ + H+ +  Cl‾; 

Zn2+ + HOH ⇄ ZnOH+ + H+.  

pH<7 _ mJava are. 

h =
2ZnClZnOH

W

CK

K



; h =
5,0105,1

101
9

14








= 0,36·10-2 = 0,36%. 

amocana 2. gamoiangariSeT amoniumis cianidis xsnaris 

pH, Tu cnobilia, KHCN=6,2·10-10; OHNHK
4

 = 1,8·10-5. 

amoxsna: 
moc.: 
 KHCN=6,2·10-10 

OHNHK
4

= 1,8·10-5 

-------------------------- 
pH(NH4CN)=? 

pH = 7-
2

1
lgKHCN + 

2

1
lg OHNHK

4
;  

pH = 7 - 
2

1
lg6,02·10-10 + 

2

1
1,8·10-5 = 7 - 

2

1
(lg6,2 + lg10-10) + 

2

1
(lg1,75 + 

lg10-5 = 9,23. 

testuri kiTxvari: 

                 NH4CN + HOH⇄ NH4OH + HCl 
                       ↙      ↘ 

          NH4OH      HCN 
   susti  eleqtrolitebi     
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1. hidrolizs kationiT da anioniT ganicdis mari-
li, romelic warmoqmnilia: 

a) susti fuZisa da susti mJavasagan; 
b) Zlieri fuZisa da Zlieri mJavasagan; 
g) Zlieri fuZisa da susti mJavasagan; 
d) susti fuZisa da Zlieri mJavasagan. 

2. neitraluri reaqcia aqvT Semdeg ionTa nakrebis 
wyalxsnarebs: 

         a) Na+, Ba2+, SO4
2-,  NO3

-;       b)  Zn2+, Fe2+, SO4
2-, CO3²; 

         g)  Cl-, S2-, SO4
2-, Mn2+,           d) PO4

3-, NO3
- , CO3

2-, Al3+. 
 

3. tute reaqcia aqvT Semdeg ionTa nakrebis 
wyalxsnarebs:  

           a)     Fe2+, Al3+ , Mn2+ , Na+;     b)  Na+, Ba2+, K+, CO3²; 
           g)    Al3+, S2- , PO4

3-, NO3
-;      d)     Na+, Ba2+, S2-, CO3

2- 

 
²3.romeli nivTierebebis damateba aZlierebs aluminis 
qloridis hidrolizs? 

           a) H2O;        b)  K2CO3;             g) ZnCl2;          d)  Na2S. 
4. gamoTvaleT 0,08 M koncentraciis mqone natriumis 
acetatis xsnaris hidrolizis xarisxi, Tu cnobilia 
ZmarmJavas ionizaciis mudmiva: 
K(CH3COOH) =1.8.10-5 
   a) 7,05;      b) 8,36;     Gg) 6,75;     d) 9,27. 

testebiT mowmdeba: 

 Teoriuli masalis codna da amocanebis amoxsnis 
dros misi  gamoyenebis unari; 

 ucnobi, arastandartuli amocanis damoukideblad am-
oxsnis unari; 

 formulebiT miwodebuli informaciis gagebisa da 
analizis unari. 
vfiqrobT, gamoyenebuli meTodebiTa da aseTi Tan-

mimdevrobiT miwodebuli masala daexmareba samizne audi-
torias damoukidebeli, kritikuli azrovnebis da komu-
nikaciis unaris gamomuSavebaSi, marilTa hidrolizTan da-
kavSirebuli codnis gaRrmavebaSi 
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MINEDA CHANTURIA, ANTONINA MSXILADZE 
 

SOME ASPECTS OF SALT HYDROLISIS  
TEACHING METODOLOGI 

 
The study of discussed issues encourages the understanding of chemical 

processes which take place within the nature and living organisms. For better 
understanding of the material key theoretical concepts and modern view-points 
are presented in 6 segments, in logical order. Material which is in the form of 
tasks, tests, tables and schemes will help the target group to draw up independ-
ent and critical thinking, communication skills, to deepen the knowledge re-
garding salt hydrolysis. 
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mzia ramiSvili, nunu maisuraZe, nora 

doxturiSvili, eTer gavaSeliZe, nazi gelaSvili 
 

struqturirebuli karbamidis gamoyeneba  

prolongirebuli moqmedebis universaluri sasuqis 

misaRebad 
 

kvleva exeba azotis (N), fosforis (P) da kaliumis (K) 
Semcveli, prolongirebuli moqmedebis sasuqis miRebas.  

cnobilia, rom myari azotovani sasuqi – Sardovana 
anu karbamidi, didi raodenobiT Seicavs azots (46%). misi 
gamoyeneba warmatebiT SeiZleba yvela tipis niadagSi, rome-
lic mdidaria manitrificirebuli baqteriebiT. maTi moqme-
debis Sedegad Sardovana ganicdis gardaqmnas da amiduri 
formidan gadadis amiakur formaSi, romelic Semdeg nitro-
ficirdeba. amiakur azots mcenare advilad iTvisebs, magram 
karbamidi kargad ixsneba wyalSi da amonificirebamde misi 
mniSvnelovani nawili niadagSi Cairecxeba, rac iwvevs 
garemos dabinZurebas.  

cnobilia agreTve, rom fosforis  bunebrivi naerTebi 
sasuqad ar gamoiyeneba, vinaidan wyalSi praqtikulad ar 
ixsneba da mcenarisTvis Znelad misawvdomia.  

did danaxarjebTanaa dakavSirebuli agreTve kaliumis 
sasuqebis, ZiriTadi kaliumis qloridis (KCl) gamoyenebac, 
romlis mniSvnelovani nawili kargad xsnadobis gamo agr-
eTve advilad Cairecxeba da mcenare mis SeTvisebas ver 
aswrebs.  

zemoTqmulis gaTvaliswinebiT, win gadadgmul nabijs 
warmoadgens e.w. draJireba-kafsulirebis meTodi, romliTac 
xdeba azotovani, fosforovani da kaliumiani sasuqebis, 
agreTve mikrosasuqebis draJireba-kafsulireba saTesle ma-
rcvalTan erTad.  

damcavi polimeruli kafsula aferxebs xsnadi sasu-
qebis swrafad Carecxvas da uzrunvelhyofs mcenaris dozi-
rebul, avtonomiur gamokvebas.  
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Cvens mizans Seadgenda prolongirebuli moqmedebis 
iseTi universaluri sasuqis miReba, romelic erTdroulad  
Seicavs samive ZiriTad sakveb elements – azots, fosfors 
da kaliums. aRniSnuli tipis sasuqis misaRebad gamoyene-
buli iyo kompozicia, romelic Sedgeboda karbamidis, para-
formis da kaliumis qloridisagan. Termuli zemoqmedebiT 
narevi gadadis nalRobSi, romelSic ixsneba kaliumis qlo-
ridi. amave dros xdeba polimerizebuli aldehidis Tan-
daTanobiTi depolimerizacia. warmoqmnili aqtiuri alde-
hidis myisierad urTierTqmedebs karbamidTan da miiReba 
oligomeri, romelic struqturirebis Sedegad gadadis ux-
snad mdgomareobaSi.  

oligomeris molekulebis sigrZe da xsnadoba damo-
kidebulia komponentebis – karbamidis da paraformis mo-
lur Tanafardobaze da SesaZlebelia misi regulireba. Sem-
deg xdeba bunebrivi fosforitis an apatitis damateba.  

teqnologiuri procesis ganxorcielebisaTvis liTon-
is budeSi aTavseben karbamidis, paraformis da kaliumis 
qloridis narevs, gaangariSebuli raodenobiT. budes aT-
avseben sapolimerizacio quraze da acxeleben 120-1250C-mde. 
oligomeris warmoqmnis Semdeg temperatura ahyavT 1500C-ze 
da ayovneben 20-30 wuTs, vidre ar miiReba struqturirebuli 
polimeri. aRniSnuli procesi sawarmoo pirobebSi tardeba 
eqstruderSi.  

pirvel etapze paraformisa da karbamidis urTierT-
qmedebis Sedegad warmoiqmneba monomeTilol- da dimeTi-
lol warmoebulebi: 
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meTilolis jgufebis maRali reaqciis unarianobis 
gamo, maTi urTierTqmedebis Sedegad, warmoiqmneba meTile-
neTeruli da dimeTilenTeruli bmebi. maRal temperaturaze 
gaxurebisas, isini iSlebian da vRebulobT sivrciT ag-
ebulebis mqone struqturul masas, romelic praqtikulad 
aRar ixsneba wyalSi. urabaqteriebis moqmedebiT TandaTan 
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xdeba misi gardaqmna mcenarisaTvis SesaTvisebel formaSi. 
es procesi grZeldeba vegetaciis dasrulebamde, rac uzr-
unvelyofs mcenaris dozirebul da avtonomiur kvebas.  

dimeTilolkarbamididan warmoiqmneba rogorc xazova-
ni, aseve cikluri rgolebis Semcveli oligomerebi. sqem-
aturad es SeiZleba Semdegi saxiT warmovidginoT: 
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oligomerebis struqturirebis dros warmoqmnili 
martiveTeruli bmebi iSlebian da miiReba sivrciTi aRna-
gobis mqone polimeri: 
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polimerizebuli masa ifqveba burTulebian wisqvilSi 
da emateba gamoTvlili raodenobiT bunebrivi kalciumis 
fosfati. miRebuli kompoziciisagan, kompresuli dawnexviT 
TeslTan erTad mzaddeba draJe, romlis kafsulirebis 
Semdeg miRebuli draJirebul-kafsulirebuli saTesle masa-
la ukve warmoadgens universalur NKP-s Semcvel sasuqs. 
niadagSi arsebuli fermentebis moqmedebiT struqturire-
buli karbamidi ganicdis amonificirebas: 
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es procesi sakmaod swrafad mimdinareobs, amitom 
mniSvnelovania, rom struqturirebuli karbamidis gaxsna da 
niadagSi gadasvla xdebodes dayovnebulad. xangrZlivi pe-
riodis ganmavlobaSi, rac regulirdeba karbamidis polime-
rizaciisa da struqturirebis xarisxis cvlilebiT. struq-
turirebuli karbamidis gaxsnasTan erTad nalRobidan ga-
moTavisufldeba kaliumic. 

rac Seexeba fosfors, cnobilia, rom fosformJavas 
samCanacvlebuli kalciumis marili Ca3(PO4)2 wyalSi ar 
ixsneba, amitom superfosfatad an precipitatad misi wina-
swari gadamuSavebis gareSe, igi ar gamoiyeneba. Cven SemTx-
vevaSi, universaluri sasuqis kompoziciaSi arsebuli kali-
umis marilis ionizaciiT miRebuli kaliumis – da karba-
miids amonificirebis Sedegad warmoqmnili amoniumis ionebi 
urTierTqmedeben fosfatTan da Caanacvleben masSi kal-
ciums. fosfati ukve niadagSi xsnadi xdeba da Tanda-
TanobiT SeiTviseba mcenaris mier.  

fosforis, azotis da kaliumis raodenobis kontro-
lireba SesaZlebelia komponentebis Tanafardobis cvlile-
biT. romelime maTganis ukmarisobis (daxarjvis) SemTxvevaSi 
SesaZlebelia wonasworobis aRdgena saWiro komponentebis 
damatebiT.  

vinaidan, es procesi damyarebulia ionuri mimocvlis 
meqanizmze, aseTi tipis sasuqebs mimocvliT sasuqebsac uw-
odeben. 
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MZIA RAMISHVILI, NUNU MAISURADZE, NORA 
DOKHTURISHVILI, ETER SHARASHENIDZE, NAZI GELASHVILI 

 
APPLICATION OF CROSS-LINKED CARBAMIDE FOR OB-
TAINING OF PROLONGED ACTION FERTILIZERS 

 
Fertilization receiving technology of plant basic forge elements – Ni-

tric, Phosphorus and Potassium prolonged activity has been worked out. 
At the base of the noted fertilization and com material drainaged-

capsule, multicomponent combination, after its use plant’s dosaged, autonomic  
feeding is ensured during the whole period of vegetation. 

Carbamid is used is nitric fertilization, which is not diluted in water, us-
ing activity of Ura-bacterium existing in soil it gradually turns unto achievable 
dissoluble form of plant. 

Existing potassium salt ionization in the consistence of dosage and Car-
bamid amonificirate formed after  potassium and Amonium ions interact with 
phospate and interchange potassium in it, after which phosphate turns into 
disoolving position and gets mastering by the plant. 
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b i o l o g i a 
 

maia murRulaia, marina zarqua 

KALANCHO DIAGREMONTIANA-s Cekia kvirtebis antibaqte-
riuli da antisokovani moqmedebis Seswavla 

  
Seswavlil iqna Kalanchoe diagremontiana-s Cekia kvirtebis 

leqtinuri aqtivobis eqstraqtebis gavlena sxvadasxva mi-
kroorganizmebis, maT Soris fitopaTogenuri sokoebisa da 
baqteriebis zrda-ganviTarebaze. dadgenil iqna, rom maTi 
moqmedebis xasiaTi – stimulacia, inhibireba, specifiuria 
(damokidebulia test-obieqtis taqsonomiur kuTvnilebaze).  

sakvanZo sityvebi: Kalanchoe diagremontiana, leqtinebi, 
stimulaciuri da inhibitoruli aqtivoba. 

bolo wlebis ganmavlobaSi SeiniSneba mniSvnelovani 
winsvla organizmis SigniT, agreTve sxva organizmebze 
leqtinebis moqmedebis Secnobis sakiTxebSi. mravali lite-
raturuli monacemiT dasturdeba, rom leqtinebi ara marto 
organizmis SigniT asruleben garkveul rols, aramed sxva 
organizmebis funqcionirebazec zemoqmedeben[1,6]. arsebobs 
mravali pirdapiri Tu iribi sabuTi leqtinebis uSualo mo-
nawileobaze mcenareTa TavdacviT meqanizmebSi. 

leqtinTa umravlesoba stabiluria pH-isa da tempe-
raturis farTo diapazonSi da rezistentulia cxoveluri 
Tu mwerebis proteazebis mimarT. am TvisebebiT leqtinebi 
iseT damcvelobiT cilebs mogvagoneben, rogoricaa: paToge-
nezTan dakavSirebuli cilebi, proteazas inhibitorebi, an-
tisokovani cilebi da sxva. leqtinebs aqvT unari amoicnon 
da daukavSirdnen iseT naxSirwylebs, romlebic gvxvdeba 
mxolod mikroorganizmebis, mwerebis, an ZuZumwovrebis 
ujredis zedapirze da sruliad ar aris warmodgenili mce-
nareebSi. naerTebis es klasi gamovlenilia agreTve mainfi-
cirebeli agentebis SeWris potenciur ubnebSi. yovelive es 
arapirdapir miuTiTebs leqtinebis damcvelobiT rolze[4].  

qimeroleqtinebis garkveuli jgufi, magaliTad,  me-2 
tipis ribosomebis mainaqtivirebuli cilebi, TavianTi re-
ceptoruli jaWviT ukavSirdebian samizne ujredis zedapi-
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ris glikokoniugatebs, xolo citotoqsiuri jaWviT axdenen 
TiTqmis yvela eukariotuli ujredis ribosomebis inaqtiva-
cias. 

In vitro cdebiT dadgenilia zogierTi mcenareuli le-
qtinis antivirusuli aqtioba cxovelebisa da adamianis zo-
gierT virusTan mimarTebaSi[3]. kartofilis leqtini axdens 
Pseudomonas solanacearum-is avirulenturi Stamis imobiliza-
cias[8]. virulentur Stamis amocnoba leqtins ar SeuZlia, 
amitom baqteria mravldeba da vrceldeba mcenareSi. Ses-
wavlilia leqtinebis dakavSireba sxvadasxva sokoebTan da 
maT mier sokoebis gaRivebisa da zrdis inhibirebis unari[5]. 

fitopaTogenuri baqteriebiT inficirebaze, mcenare-
ebis universalur araspecifikur sapasuxo reaqcias war-
moadgens sunTqvis intensivobis momateba da energetikuli 
cvlis gaZliereba, romelTa mizans warmoadgens mcenareebis 
TavdacviTi reaqciebis uzrunvelyofa energiiTa da plasti-
kuri cvlis masalebiT. 

arsebobs mcenareebis TavdacviTi reaqciebis mraval-
nairi meqanizmi. magaliTad, fenoluri naerTebis JangviTi 
polimerizacia ligninis warmoqmniT, romelic ileqeba mce-
naris ujredis kedlebSi da xels uSlis mikroorganizmebis 
ujredSi SeRwevas. mcenareebis meqanikuri barierebis ricxvs 
miekuTvneba epidermisis zedapirze kutinis arseboba, ro-
melic xels uSlis sokoebis zrdis milis SeRwevas. 

gamoTqmulia mosazreba, rom mcenareebis oqsidazebs, 
kerZod, peroqsidazebs SeuZliaT paTogenebis toqsinebis uv-
nebelyofa. 

miRebulia monacemebi, rom mcenareebis daavadebe-
bisadmi rezistentul formebs aqvT receptoruli ubnebi, 
romlebsac ukavSirdeba toqsini, maSin rodesac mdgradi 
mcenareebi dakavSirebis aseT ubnebs moklebulni arian. 

literaturaSi aris monacemebi mcenareebSi cilovani 
bunebis maRal specifikuri inhibitorebis arsebobis Sesaxeb, 
romlebic ainhibireben paTogenebis proteolitur fermen-
tebs. proteinazebis inhibitorebi aRmoCenilia parkosnebis, 
marcvlovnebis, rTulyvavilovanTa ojaxis warmomadgenle-
bis TeslebSi. inhibitorTa umravlesoba mdgradia proteo-
lituri daSlisadmi da warmoadgens mcire molekuluri ma-
sis cilebs. inhibitorebi proteolitur fermentebTan war-
moqmnian mdgrad kompleqsebs, ris Sedegadac fermentebi 
kargaven aqtivobas. 
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naCvenebia, rom xorblis leqtini icavs Rivs fitopa-
Togenebisagan, romelTa ujredis kedeli agebulia qitin-
isagan (Trichoderma viride, Fusarium solani). leqtini akavSirebs qi-
tinis jaWvebs sokos hifebis boloebTan, ris Sedegadac ma-
Ti zrda wydeba. zrdis SeCereba ixsneba N-acetil-D-gluko-
zaminis oligomeriT qitotrioziT, romelic konkurirebs 
leqtinTan receptoruli ubnebisaTvis[2]. 

naCvenebia aseve, rom batatis leqtini axdens Ceratocystis 
timbriata-s yvela im Stamebis sporebis aglutinacias, roml-
ebic ar warmoadgenen batatis specializirebul paTogens, 
magram ver axdens aRniSnuli sokos specializebuli paTo-
genuri Stamis sporebis aglutinacias, romelic aavadebs 
batats. 

gansakuTrebiT damajerebeli monacemebi maspinZlisa 
da Tavsebadi paTogenis leqtinebis saSualebiT dakavSi-
rebis Sesaxeb miRebul iqna parkosnebisa da Rizobium-is gva-
ris azotfiqsatorebisaTvis. aRmoCnda, rom sxvadasxva par-
kosnebidan gamoyofili leqtinebi axdendnen mxolod im 
azotfiqsatorebis aglutinacias, romlebic maTTvis war-
moadgendnen simbiontebs[7]. 

 
masalebi da meTodebi 
kvelvis obieqts warmoadgenda samkurnalo mcenare Ka-

lanchoe diagremontiana-s Cekia kvirtebis leqtinuri aqtivobis 
mqone steriluri  da arasteriluri eqstraqtebi, romelTa 
antibaqteriul da antisokovan moqmedebas vswavlobdiT pra-
qtikaSi cnobili disk-difuziis meTodiT. eqstratebis ste-
rilizacia xdeboda ultraiisferi sxivebiT dasxivebis re-
JimSi. test-obieqtebs warmoadgenda fitopaTogenuri sokoe-
bi - Aspergillus niger, Cephalosporium sp., Trichoderma viride, Fusarium 
oxysporum, Cladosporium herbarum, Coniothyrium sp., Phanerochaeta chry-
sosporium da fitopaTogenuri baqteriebi - Pectobacterium aroidae, 
Xanthomonas campestris, Agrobacterium tumefaciens. 

 
Sedegebi da maTi ganxilva 

Kalanchoe diagremontiana-s Cekia kvirtebis leqtinuri aq-
tivobis mqone steriluri  da arasteriluri eqstraqtebis 
gavlena zogierT fitopaTogenur sokoebsa da baqteriebze 
mocemulia cxril #1-ze. 
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fitopaTogenuri mi-
kroorganizmebis  
test-kulturebi 

daTrgunvis da stimulaciis zonebi mm-Si 

s o k o e b i 
1 xsnari (dausxive-

beli) 

2 xsnari (dasxive-

buli) 

1 Aspergillus niger - - 

2 Cephalosporium sp. - - 

3 Trichoderma viride - - 

4 Fusarium oxysporum -  

5 Cladosporium herbarum 2-3 mm daTrgunva 4-5 mm daTrgunva 

6 Coniothyrium sp. - - 

7 
Phanerochaeta chrysos-

porium 
- - 

b a q t e r i e b i   

1 Pectobacterium aroidae 4-5 mm stimulacia - 

2 Xanthomonas campestris 9-10 mm stimulacia 14-15 mm stimulacia 

3 
Agrobacterium tumefa-

ciens 
6-7 mm stimulacia - 

 
cxrili #1. Kalanchoe diagremontiana-s Cekia kvirtebis leqtinuri aqtivobis 
mqone steriluri  da arasteriluri eqstraqtebis gavlena zogierT fi-

topaTogenur sokoebsa da baqteriebze. 
  

rogorc cx. #1-dan Cans, Kalanchoe diagremontiana-s Cekia 
kvirtebis leqtinuri aqtivobis eqstraqtebma moaxdines so-
koebidan mxolod Cladosporium herbarum-is zrdis inhibireba. 
amasTan, steriluri eqstraqti SedarebiT maRali damTrgun-
veli aqtiobiT gamoirCeva. 

sokoebisagan gansxvavebiT, test-kulturebad baqterie-
bis gamoyenebisas dafiqsirda maTi zrdis stimulacia, ro-
melic aqac ufro intensiuri aRmoCnda steriluri eqstraq-
tisaTvis.  stimulirebis es efeqti gansakuTrebiT SesamCne-
via  Xanthomonas campestris-saTvis (sur. #1). 
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Catarebuli samuSaos safuZvelze SeiZleba davaskvnaT, 

rom kalanxoes steriluri eqstraqti iwvevs soko Cladospo-
rium herbarum-is zrdis inhibirebas da Xanthomonas campestris-is 
zrdis stimulirebas.  
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MAIA MURGULAIA,  MARINA ZARKUA 
 

THE STUDY OF KALANCHOE DIAGREMONTIANA  
ANTIBACTERIAL AND ANTI–FUNGUS EFFECT ON SOME  



 75 

PHITOPATHOGENIC BACRERIA AND FUNGI 
 
 
        It was studied the participation of lectins and kalanchoe diagremontiana in 
the mechanisms of steril extracts on the example  of  some  phytopathogenic  
bacteria and fungi. As a result steril extract of  kalanchoe  causes the growth  of 
chladosporium  heimarum and also under the conditions of  low concentration 
supresses negatively on the growth of xanthomonas campestris bacteria . 
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manana DdeviZe 
 

evtrofikaciisa da `wylis ayvavilebis~ movlenebi Savi 
zRvis dasavleT da aRmosavleT sanapiro zonebSi 

 
naSromSi ganxilulia Savi zRvis aRmosavleT da da-

savleT sanapiro zonebSi evtrofikacis gamomwvevi algof-
loris dominanti saxeobebi, maTi monawileoba wylebis 
`ayvavilebaSi~ da `wiTel moqcevebSi~. dadginda evtro-
fikaciaSi monawile dominant saxeobaTa jgufebs Soris 
erTgvari msgavseba rumineTisa da TurqeTis sanapiro 
wylebSi. magaliTad, saxeoba Euteptia lanovii gvxvdeba orive 
sanapiro wylebSi. saqarTvelos paliastomis monakveTSi ki, 
romelic evtrofikaciis maRali xarisxiT gamoirCeva wyle-
bis ayvavilebis proceSi dominanti saxeobebis gansxvave-
buli formebi Nodularia spumigena, Anabaenopsis elenkinii mona-
wileoben, rac Savi zRvis Selfisa da sxva ekologiuri 
parametrebis gansxvavebulobiT aixsneba.     
     

sakvanZo sityvebi: evtrofikacia, wylebis `ayvavileba”, 
fitoplanqtoni, wiTeli moqceva, Savi zRva, wyalmcenareebi. 
 
      Savi zRvis ekosistema xasiTdeba zomieri klimatiT, 
viwro kontinenturi SelfiT da didi sadrenaJo auziT. igi 
ikvebeba didi mdinareebidan mtknari wyliT. is msoflioSi 
anoqsiuri wylis udidesi moculobis mqone zRvaa da xa-
siaTdeba 90%-iani anoqsiiT (Mee 2004). miuxedavad amisaEes 
regioni Zalian produqtiuli regionia (>300gkub/m2), romel-
zedac udides gavlenas axdenen mdinareTa Canadenebi da 
arasakmarisi cvla xmelTaSua zRvasTan. Savi zRvis sana-
piro zonis ekosistemis biomravalferovnebas safrTxes uqm-
nis evtrofikacia da intensiuri TevzWera. gasuli saukunis 
50-iani wlebidan dRemde evtrifikaciis procesebi mniSv-
nelovni daCqareba gamoiwvia dabinZurebis wyaroebidan 
nitrigenebis Warbma Cadinebam. es ki, Tavis mxriv, iwvevs 
sanapiro zonaSi wyalmcenareTa masiur gamravlebebs da 
wylis gamWvirvalobis Semcirebas (Mee 2004). am mimarTule-
biT, Savi zRvis qveynebSi Catarebulia gamokvlevebi dasav-
leT da aRmosavleT sanapiros fotoplanqtonis saxeobriv 
da raodenobriv Sedgenilobaze, Tumca Savi zRvis wylebSi 
fotoplanqtonis `ayvavilebaze” monacemebi SedarebiT mwi-
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ria da igi ufro Savi zRvis Crdilo-dasavleT regionebs 
moicavs.  
      dReisdReobiT, wyalmcenareTa saxeobebis maRali mra-
valferovneba SeimCneva rumineTis samxreT sanapiroze. am 
seqtorSi 1982 wlis gamokvlevebma aCvena mxolod 24 taq-
sonis arseboba (Celan 1989): 1 Cyanophyta, 11 Chlorophyta, 2 
Phaeophyta and 10 Rhodophyta. Aarsebuli wyalmcenareTa floris 
erTgvarovneba ganapiroba ukanaskneli 30 wlis manZilze 
wyalmcenareTa mniSvnelovani saxeobebis saerTo raodenobis 
Semcirebam, romelic zogadad ekologiuri parametrebis 
cvlilebasTan aris dakavSirebuli. 
      wiTel wyalmcenareTa Soris Laurencia (L. obtusa, 
L.pinnatifida), Dasya pelicellata, chondria denudate, Poliphonia opaca, P. 
subulifera, P. denudate f. fragilis, Cruoriella dubyi and cruoriopsis rosenvingi 
TiTqmis sruliad gaqrnen.  
 
Mmasalebi da meTodebi 
 

fitoplanqtonis saxeobrivi da raodenobrivi anali-
zisaTvis masalis sinjebis aReba xdeboda standartuli me-
TodiT, fitoplanqtonis specialuri badeebis saSualebiT. 
wylis siRrmidan amoRebuli masala iwriteboda wlisagan 
da narCeni masa (20 gr) fiqsirdeboda formaldehidis xsna-
rSi in situ. saxeobaTa analizisaTvis gamoiyeneboda binoku-
laruli sinaTlis mikroskopi 10x, 100x da 400x gadidebiT. 

ujredebis raodenobrivi aRricxva xdeboda siTxis 1 
ml-Si arsebuli ujredebis raodenobis daTvliT. SemdgomSi 
igi gadaiangariSdeboda 1 l wyalze.  

Cvens mier sinjebi aRebul iqna paliastomis 3 wer-
tilidan: napiridan, Sua monakveTidan da zRvasTan Seer-
Tebis adgilidan. Tumca “ayvavilebis” SemTxvevaSi wyalmce-
nareTa dominanti saxeobebi samive wertilSi erTnairad do-
minirebdnen.  
     
 
 
Sedegebi da maTi ganxilva 
 
     Cvens mier miRebuli Sedegebi SevadareT Savi zRvis da-
savleT da TurqeTis aRmosavleT sanapirodan miRebuli 



 78 

kvlevebis literaturul monacemebs evtrofikaciaSi mona-
wile saxeobaTa ZiriTadi da dominanti saxeobebis gana-
wilebis mixeviT.   
 
wyalmcenareTa ZiriTadi jgufebis ganawileba wlebis mixedviT 

rumineTis Savi zRvis sanapiro zonaSi. 
cxrili #1. 

parametri 
wyalmcenareTa 

jgufebi 
1960-1970 

% 
1971-1980 

% 
1983-1990 

% 
sixSire 
uj/1l 

Diatoms 92,3 84,1 38,3 

sixSire 
uj/1l 

Dinoflagellates 7,6 11,8 20,0 

sixSire 
uj/1l 

sxva jgufebi 0,1 4,1 41,7 

biomasa 
mg/m.kub 

Diatoms 84,5 60.9 69,2 

biomasa 
mg/m.kub 

Dinoflagellates 15,1 37,7 26,4 

biomasa 
mg/m.kub 

sxva jgufebi 0,4 1,4 4,4 

 
      rogorc #1 cxrilidan Cans, wlebis mixedviT xdeboda 
diatomebis mniSvnelovani Semcireba da sxva jgufebis pro-
centuli raodenobis mniSvnelovani gazrda, rac Tbili wy-
lis moyvarul wyalmcenareTa warmomadgenlebis  procen-
tuli raodenobis gazrdiT aixsneba (Bodeanue N, 1992). 
 

rumineTis sanapiro wylebSi `ayvavilebaSi~ monawile  
wyalmcenareebi 

 cxrili #2    
wlebi movlenebi Ffitoplanqtonis dominantu-

ri saxeobebi 

1971-
1980 

wyalmcenareebis 
masiuri gamrav-

leba 

Protocentrum cordatum, Heterocapsa 
triquetre,Euteptia lanovii 

1983-
1990 

wyalmcenareebis 
masiuri gamrav-

leba 

Protocentrum cordatum, Heterocapsa 
triquetre,Euteptia lanovii 

1994- wyalmcenareebis Protocentrum cordatum, Heterocapsa 
triquetre,Euteptia lanovii, Emiliania 
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2001 masiuri gamrav-
leba 

hyxley 

 
#1 da #2 cxrilebidan Cans, rom bolo aTwleulebSi 

Savi zRvis rumineTis sanapiroze dominirebdnen  Diatoms da 
Dinifoflagellates saxeobebi. masiur gamravlebaSi upiratesad 
dominirebdbnen saxeobebi: Protocentrum cordatum, Heterocapsa tri-
quetre, Euteptia lanovii. 

rac Seexeba Savi zRvis aRmosavleT sanapiros Tur-
qeTis monakveTs 1991 da 2001 wlebSi trapizonis midamoebis 
sanapiro wylebSi aRebul fitoplanqtonis sinjebSi domi-
nirebda 6 sxvadsxva saxeobis wyalmcenare, romlebic iwve-
vdnen zRvaSi wyalmcenareTa mier `wylebis ayvavilebas~ wi-
Teli moqcevebis saxiT.  

bolo wlebSi gaizarda wylis wiTeli moqcevebis 
SemTxvevebi estuariebsa da neretikul zonebSi (Wyatt and 
Pazos, 1992; Buskey et al., 1997). gamokvlevebiT dadgenilia, rom 
fotoplanqtonis Seswavlili 3400-4000 saxeobidan, 300-mde 
saxeoba iwvevs wiTeli `ayvavilobis~ moqcevebs (Smayda, 1997).  

am arealSi fitoplanqtonis mravali saxeobaa dafiq-
sirebuli, maT Soris toqsikuri wyalmcenareebic, magram ar-
anairi cnobebi ar arsebobs wylis cxovelebze maTi toq-
sikuri zemoqmedebis Sesaxeb. es ufro am mimarTulebiT 
kvlevebis naklebobiTaa ganpirobebuli. Tumca, cnobilia, 
rom wiTeli moqcevebi iwveven mniSvnelovan cvlilebebs 
ekosistemebSi, ramdenadac am process Tan axlavs wylis 
fizikur-qimiuri Tvisebebis cvlilebebi da am movlenebis 
Sedegad xdeba Tevzebisa da sxva hidrobiontebis masiuri 
daRupva, rac Tavis mxriv iwvevs Savi zRvis biomravalfe-
rovnebis degradacias. 

1991-2001 wlebSi TurqeTSi warmodgenil iqna Savi 
zRvis aRmosavleT sanapiros fotoplanqtonis monitoringis 
programa. ganisazRvra saxeobaTa sezonuri dinamika. am 
wlebSi dafiqsirda zRvis wiTeli moqcevis 5 SemTxveva, 
romelsac umTavresad adgili hqonda Teberval-ivlisis Sua-
ledSi. mravaljeradi sinjebis analizebis Sedegad gamo-
vlinda fitoplanqtonis 6 saxeoba, romlebic dominirebdnen 
am procesSi. esenia: Diplopsalis lenticula, Euglena acusformis, Eutreptia 
lanowii, Pyramimonas orientalis, Scrippsiella trochoidea, da Gymnodinium 
sanguineum. saxeobaTa ricxobrivi maCvenebeli wiTeli ayva-



 80 

vilebis movlenis periodSi meryeobda wylis 1 litrze 
ujredebis 0.97x106 da 356x106 sixSireebs Soris. am periodSi 
qlorofil-a-s biomasa 1 litr wyalze meryeobda 4.6 - 54.87 
mg-s Soris  (Feyzioglu All M. and Ogut H., 2006).          

mniSvnelovania am movlenis damokidebuleba iseT eko-
logiur parametrebze, rogoricaa teperatura, marilianoba, 
nitratebi, nitritebi, fosfatebi da saerTo rkina. wiTeli 
ayvavileba xasiaTdeboda an wylis zedapiris sruli dafa-
rviT, an araTanabari ganawilebiT. aRniSnuli wiTeli moq-
cevebi grZeldeboda 1-dan 4-dRemde da ar vrceldeboda uS-
ualod sanapiro zolze.  

`ayvavilebis~ gamomwvevi saxeobebis Semadgenloba da 
ekologiuri parametrebi warmodgenilia cxril #3-Si. 

 
trapizonis sanapiro wylebSi wiTeli moqcevis gamomwvevi 

saxeobebi 
cxrili #3. 

movl. 
Ta-
riRi 

gamomwvevi 
saxeobebi 

N-
NO3 

halinu-
roba(%) 

temperat-
ura (0C) 

qloro-
fil-a  
mg1-1  

ivli-
si 
1993 

Diplopsalis 
lenticulaBerg 0,8 17.1 22.8 4.6 

marti  
1994 

Euglena acui-
formis Schiller 
Eutreptia la-
nowii Steuer  

0,74 14.9 9.5 
21.10 
 
 

ivnisi 
1995 

Pyramimonas 
orientalis 
Butcher ex 
Mcfadden, 
Hill, 
&Wetherbee 

0,5 16 23.2 54.87 

Teber
ber-
vali 
2000 

Scrippsiella 
trochoidea Ba-
lech ex Leo-
bich III 

0,2 18.8 8.7 19.23 

ivnisi 
2001 

Gymnodinium 
sanguineum 
Hirasaka 

0,12 14.9 22.3 7.6 
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rac Seexeba Savi zRvis aRmosavleT nawilis saqarT-

velos monakveTs, wylis `ayvavilebis~ movlenebi aq dafi-
qsirda kolxeTis dablobze, paliastomSi. rogorc cno-
bilia paliastomi 1934 wlamde warmoadgenda mtknar wylian 
tbas Savi zRvis sanapiro zonaSi. mas Semdeg rac igi arxis 
xelovnurad gaWris Sedegad daukavSirda zRvas, zRvis wy-
lis SemoWris Sedegad igi faqtiurad gadaiqca zRvis lagu-
nad, ramac mtknari da zRvis wylebis Serevis Sedegad ga-
moiwvia marilianobis didi meryeoba da ekologiuri parame-
trebis mniSvnelovani cvlilebebi. yovelive es uaryofiTad 
aisaxa paliastomisa da misi mimdebare sanapiro zonis bio-
mravalferovnebaze. amas daemata intensiuri fermeruli 
meurneobebidan da sasoflo sameurneo savargulebidan bio-
genebiT gajerebuli wylebis Cadineba. Sedegad gaxSirda ev-
trofikaciisa da wylebis “ayvavilebis” movlenebi am re-
gionSi. gasuli saukunis meore naxevarSi paliastomSi Tev-
zebis saxeobebis raodenoba Semcirda 39 saxeobidan 10 sax-
eobamde.  

Cvens mier gaanalizebul iqna paliastomSi wina wle-
bSi Catarebuli gamokvlevebis Sedegebi da maTi Sejerebis 
Sedegad gamovlinda, rom `ayvavilebis~ movlenebSi domini-
rebdnen wyalmcenareTa mtkanari wylis formebi. am movle-
nebs Tan axlda Tevzebis masiuri daRupva, rac gamoiwveuli 
iyo wyalmcenareTa toqsikuri formebis Nodularia spumigena-sa 
da Anabaenopsis elenkinii-is masiuri gamravlebiT.Ees monacemebi 
warmodgenilia cxril #4-Si. 

 
paliastomis  wyalmcenareTa dominanti saxeobebi 

cxrili 4. 

wlebi movlenebi. 
Ffitoplanqtonis dominanturi 

saxeobebi 

1934 arxis gaWra Microcystnis pulwerea, Microcystnis vi-
ridis 

1964 
Tevzebis masi-
uri daRupva 

Nodularia spumigena, Anabaenopsis 
elenkinii 

1977 
Tevzebis masi-
uri daRupva 

Rizosolenia fragilissima, Nodularia 
spumigena 

1992 
Tevzebis masi-
uri daRupva 

Protoperidinium globules var Ovatu, 
Nodularia spumigena 
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1997 
Tevzebis daRup-
va 

Nodularia spumigena, Rizosolenia fra-
gilissima 

      
Tu SevadarebT dasavleT da aRmosavleT sanapiros 

dominant wyalmcenareTa jgufebs, meti msagavseba SeimCneva 
rumineTisa da TurqeTis sanapiro wylebSi gavcelebul sa-
xeobaTa Soris, magaliTad saxeoba Euteptia lanovii gvxvdeba 
orive sanapiro wylebSi, maSin rodesac sruliad sxva su-
raTia saqarTvelos kolxeTis dablobis sanapiro wylebSi, 
sadac rogor zRvis, aseve mtknari wylis sxva formebi do-
minireben. yovelive es SeiZleba aixsanas nitratebisa da 
sxva biogenuri elementebis Warbi CadinebiT Savi zRvis da-
savleT da samxreT- aRmosavleT nawilebSi, aseve zRvis 
Selfisa da sxva ekologiuri parametrebis (temperatura, 
naleqebi, higrografiuli qseli da sxv.) TaviseburebebiT.  
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MANANA  DEVIDZE 

 
PHENOMENA OF EUTROPHICATION AND   
`BLOSSOM OF WATER~ IN THE IST AND 

 WEST COASTS OF BLACK SEA 
 

To determine the occurrence of dominant phytoplankton species caus-
ing eutrophication and relevance of these algal species to harmful algal blooms 
and red tides along the eastern and western Black Sea coast is consider. There 
is defined  the similarity of some algal groups of dominant species in Roma-
nian and Turkish coastal zones. Species Euteptia lanovii is  dominant in coastal 
waters of both countries. In Georgian Paliastomi district, which is characterized 
with high level of eutrophication, different groups of algal species  Nodularia 
spumigena, Anabaenopsis elenkinii  cause harmful algal bloom in Paliastomi 
lagoon. It is considered that differences of the Black Sea shelf and other eco-
logical parameters define differences of algal groups.     
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ilia gorozia, nana kotia, irine buliskeria, nana 

melia, sofiko surmava, zaur lomTaTiZe 

 

kaxeTis regionSi vazis ZiriTadi daavadebebis 

gavrceleba 

 
qveyndeba saqarTvelos erovnuli samecniero fondis # 

GNS/STO7/6-231 grantiT. 
Seswavlilia kaxeTis regionSi intensiuri mevenaxe-

obis raionebSi vazis ZiriTadi daavadebebis – Wraqisa da 
nacris gavrceleba.  

miRebuli Sedegebis safuZvelze Sedgenil iqna vazis 
daavadebebis – Wraqisa da nacris gavrcelebis geografiuli 
ruqa kaxeTis regionis intensiuri mevenaxeobis raionebisa-
Tvis.  

sakvanZo sityvebi: vazi, vazis ZiriTadi daavadebebi, 
daavadebebis gavrcelebis geografiuli ruqa.   

saqarTvelo warmoadgens sasoflo-sameurneo qveyanas. 
kultivirebuli sasoflo-sameurneo mcenareebidan vazs ist-
oriulad erT-erTi upirvelesi adgili uWiravs. qarTuli 
Rvinoebi saqarTvelos saeqsporto produqciis umniSvne-
lovanesi komponentia da mzardi potencialiT xasiaTdeba. 

vazis kulturas mravali saSiSi daavadeba gaaCnia, ro-
melTa Soris umTavress warmoadgens Wraqi (gamomwvevi – 
Plasmopara viticola) da nacari (gamomwvevi – Uncinula necator). es 
paTogenuri sokoebi ara mxolod Trgunaven mcenaris zrda 
– ganviTarebas, aramed moqmedeben rogorc mis produqti-
ulobaze, aseve warmoebuli Rvinis Tvisobriv da rao-
denobriv Sedgenilobaze, xarisxze da sagemovno Tvisebebze. 

aqedan gamomdinare, Rvinis eqsportior qveynebSi 
moqmedebs vazis paTogenuri daavadebebis monitoringze, ka-
rantinsa da lokalizaciaze pasuxismgebeli, brZolis stra-
tegiisa da taqtikis SemuSavebisa da sxva samsaxurebi. maTi 
efeqturobis asamaRleblad, aucilebelia konkretul regi-
onebSi paTogenebis biologiis (gamozamTreba, sporebis gaR-
iveba, vegetaciis Taviseburebebi, garemo pirobebze damo-
kidebuleba da sxva.) dadgena da misi kavSirebis gamovlena 
maspinZeli mcenaris vegetaciur TaviseburebebTan. amasTan, 
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garemos klimaturi da geografiuli Taviseburebebidan ve-
naxebSi SeiZleba warmodgenil iqnas orive daavadeba, Tumca 
ufro xSirad erTi prevalirebs. amis gamo, brZolis 
meTodebis Taviseburebebi da vadebi individualuria kon-
kretuli raionebisaTvis, Tundac erTi mevenaxeobis regi-
onis farglebSi. 

saqarTveloSi bolo 15-20 wlis ganmavlobaSi mTli-
anad moiSala vazis daavadebebis kontrolisa da maTTan 
brZolis erTiani sistema, Seicvala ara mxolod venaxebis 
farTobebi, aramed maTi gaSenebis teritoriebi. amis gamo, 
Seicvala vazis daavadebebis gavrcelebis arealebic. 

aqedan gamomdinare, Cveni samuSaos mizans warmo-
adgenda dagvedgina saqarTvelos, kerZod, kaxeTis inten-
siuri mevenaxeobis regionebis geografiuli lokalizacia 
da maTSi vazis daavadebebis gavrcelebis Tvisobrioba da 
Taviseburebebi.  

masalebi da meTodebi 

kaxeTis regionSi intensiuri mevenaxeobis zonas war-
moadgens Sida kaxeTis regioni. radgan gare kaxeTis meve-
naxeoba nakleb mniSvnelovania, rogorc venaxebis farTob-
ebiT, ise produqciis xarisxiT[1].  

Sida kaxeTis mevenaxeobis regionis geografiuli mde-
bareoba gansazRvrul iqna literaturuli monacemebiTa da 
gasvliTi eqspediciebis saSualebiT[2]. 

vazis daavadebebis monitoringi xdeboda maTTvis 
damaxasiaTebeli klinikuri niSnebis mixedviT.  

monacemebi Segrovebul iqna 2008 wlis vegetaciuri 
periodis ganmavlobaSi. 

monitoringis Sedegebis datana xdeboda saqarTvelos 
geografiul ruqaze. 

Sedegebi da maTi analizi 
 
saqarTvelos administraciul-teritoriuli mxare ka-

xeTi, mevenaxeobis TvalsazrisiT, iyofa or regionad: gare 
kaxeTi da Sida kaxeTi. amasTan, yurZnis mosavlis ra-
odenobiT, misi xarisxiTa da samrewvelo daniSnulebiT, 
gansakuTrebiT mniSvnelovania Sida kaxeTis regioni. lite-
raturuli wyaroebisa da sakuTari monacemebis SejerebiT, 
Sedgenil iqna cxrili (#1), romelSic mocemulia kaxeTis 
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intensiuri mevenaxeobis regionebSi, raionebSi, mikrora-
ionebsa da zonebSi vazis ZiriTadi daavadebebis (nacari - 
Uncinula necator da Wraqi - Plazmopara viticola) gavrceleba da  
venaxebis gaSenebis teritoriebis simaRle zRvis donidan: 

 

r
eg

io
ni
 

r
ai
o
ni
 

mikro-
raioni 

z
o
ne
b
i 

venaxebis ganlageba 
soflebis mixedviT 

simaRle zRvis 
donidan da 

gavrcelebuli 
daavadebani 

S
id

a 
ka
x
eT

i 

T
el

av
i 

axmeta - axmeta, mataani, marilisi 550-600, nacari 

iyalTo 

zeda 
iyalTo, axaSeni, qistauri, 
zemo xodaSeni, awyuri, var-
disubani 

600-700, nacari 

Sua 

bostana, oJio, xorxeli, 
araSenda, ruispiri, 
yarajala, Toxliauri, 
artazani, mere 

450-500, nacari 

qveda 
baioxo, kogoto, janaani, 
axaTeli, gulgula 

400, Wraqi 

winandali 

zeda 
Salauri, kisis xevi, vanta, 
qvemo xodaSeni, 
winandali(naw), akuri(naw) 

550-600, nacari 

Sua 
kurdRelauri, kondoli, wi-
nandali, akuri 

500-560, nacari 

qveda 
togniani, kondoli (naw) 400-500, nacari, 

mcired Wraqi 

nafareuli 
pirv. 

fSaveli, zemo da qvemo al-
vani, lalisyuri, argoxi, ba-
baneuri, fiCxovani, maRrani 

450-500, nacari, 
mcired Wraqi 

meore 
saniore, jugaani, sanavardo, 
artana, nafareuli 

400-450, nacari, 
mcired Wraqi 

g
u
r
j
aa
ni
 

mukuzani 

zeda 
Sroma, kalauri, SaSiani, 
uriaTubani, zagaani, axaSeni, 
mukuzani 

450-500, nacari, 
mcired Wraqi 

Sua 
Sroma, qalauri, uriaTubani, 
mukuzani, axaSeni 

450-500, nacari, 
mcired Wraqi 

qveda velis cixe 400, Wraqi 

gurjaani 

zeda 
koSki, kotexi 450-550, nacari, 

mcired Wraqi 

Sua 
Cumlayi, gurjaani, vejini, 
kolagi 

450-550, nacari, 
mcired Wraqi 

qveda 
Cumlayi, gurjaani, veji-
ni(naw) 

450-550, nacari, 
mcired Wraqi 

kardenaxi 
zeda 

bakurcixe, kardenaxi 450-550, nacari, 
mcired Wraqi 

qveda 
bakurcixe, kardenaxi 450-550, nacari, 

mcired Wraqi 

jimiTi - 

Walaubani, melaani, fxoveli, 
ziari, qodalo, naniani, ji-
miTi, kaWreTi, xibliani, yan-
daura 

750-850, nacari 

s
iR

-
na
R
i anagis - anagi, vaqiri, maSnaari 650-750, nacari 

Zveli wno-
ri 

- 
wnoris wyali, sakobo, Zveli 
wnori, Zveli anagi 600-800, nacari 
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bodbisxevi - 

bodbisxevi, zemo da qvemo 
maCxaani, mirzaani, arboSiki, 
bodbe, maRaro, asanuri, ju-
gaani, tibaani, nukriani, siR-
naRi(naw) 

500-700, nacari, 
mcired Wraqi 

Gg
ar

e 
ka
x
eT

i 

s
ag

ar
ej

o
 yvareli 

zeda 
yvareli, axalsofeli, zino-
biani, sacxenisi 

300-600, Wraqi, 
mcired nacari 

Sua 
yvareli, Wikaani, quCatani 300-600, Wraqi, 

mcired nacari 

qveda 
axali gavazi, sanavardo, 
paSaani, Zagaani 

300-600, Wraqi, 
mcired nacari 

xaSmi - xaSmi, sarTiWala 600-850, nacari 

sagarejo - 

ninowminda, giorgiwminda, 
anToki, mariamjvari, sagare-
jo, agbulaxi, Toxliauri, 
berTubani 

600-850, nacari 

manavi - manavi, Cailuri, kakabeTi 600-850, nacari 

lagodexi - codnis kari, lagodexi, ate-
ni. 

300-500, Wraqi, 
mcired nacari 

 
cxrili #1. kaxeTis intensiuri mevenaxeobis regionebSi, raionebSi, 
mikroraionebsa da zonebSi vazis ZiriTadi daavadebebis gavrceleba. 

  
cx. #1–Si mocemuli Sedegebis analizi gviCvenebs, rom 

kaxeTis intensiuri mevenaxeobis regionebSi, ZiriTadad 
gavrcelebulia orive daavadeba, amasTan, siRnaRis, gur-
jaanisa da Telavis raionebSi dominirebs nacari, xolo 
Wraqs aqvs meoradi infeqciis saxe, xolo sagarejos ra-
ionSi – sapirispiro movlenas aqvs adgili.  

zogierT mikroraionSi daavadeba monoinfeqciuri xas-
iaTisaa. kerZod, iyalTos zeda da Sua zonaSi, winandalSi, 
jimiTSi, anagaSi, Zvel wnorSi, xaSmSi, sagarejosa da ma-
navSi, ZiriTadad, gavrcelebulia nacari, xolo iyalTosa 
da mukuzanis qveda zonebSi – Wraqi.  

davadebebis msgavsi geografiuli gavrceleba, sava-
raudod, ganpirobebulia klimatur-niadagobrivi da geog-
rafiuli TaviseburebebiT, rac Semdgom Seswavlas moiTxovs.  

miRebuli monacemebi datanil iqna kaxeTis regionis 
geografiul ruqaze (sur. #1). 
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suraTze mocemuli Sedegebis analizi gviCvenebs, rom 

vazis daavadebebi, Wraqi da nacari farTod aris gav-
rcelebuli da mTlianad moicavs kaxeTis intensiuri me-
venaxeobis mTel regions, miuxedavad imisa, rom bolo 
periodSi vazis sawarmoo farTobebi mniSvnelovnad Sem-
cirda. amasTan, Seicvala gaSenebuli venaxis jiSobrivi 
Semadgenloba daavadebebisadmi mdgradi da komerciis Tval-
sazrisiT ufro xelsayreli vazis wiTeli jiSebiT.  

Sedegebidan gamomdinare, daavadebebis gavrcelebulo-
ba da infeqciis Tvisobrioba moiTxovs maTTan brZolis 
erTiani strategiis SemuSavebas da brZolis intensifika-
cias.  
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ILIA GOROZIA, NANA KOTIA, IRINE BULISKERIA, NANA MELIA, 
SOFOKO SURMAVA, ZAUR LOMTATIDZE  

 
DISTRIBUTION OF MAJOR GRAPEVINE DISEASES IN KAKHETI 

REGION  
 

Have been studied  major diseases- Powdery Mildew and Downy Mil-
dew of grapevine  in some intensive vine-growing regions of Kakheti. 

According to the data analysis has been formed Geographical map of 
prevalence of major diseases of grapevine-Powdery Mildew and Downy Mil-
dew for main vine-growing regions of Kakheti. In some minor part of this re-
gion the disease look like as mono-infection. The most part of these territories 
is characterized by the mixed infections, in which predominate either Plasmo-
para viticola or Uncinula necator. 
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irina grigolia, Tamar korsantia 

vakis parkis wiwvovani mcenareebi 
 

Seswavlilia vakis parkis ganaSenebaSi gamoyenebuli 
mcenareebis saxeobrivi Semadgenloba. Seswavlilia maTi 
fiziologiuri mdgomareoba da adgilobriv pirobebTan Se-
guebuloba, gamovlenilia gamwvanebisaTvis perspeqtiuli 
Semdegi saxeobebi - Picea pungens, Cedrus deodora, Pinus  sosnowskyi, 
Cupressus sempervirens, Platycladus (Biota)  orientalis, Juniperus sabina. 

 
sakvanZo sityvebi: vakis parki, gamwvaneba. 
 
baRebisa da parkebis gaSenebis xelovneba arqite-

qturis erT-erTi Taviseburi saxea, sadac gamoyenebuli da 
gaxsnilia bunebrivi pirobebis simdidre adamianis moTxovn-
ilebaTaAdasakmayofileblad. qalaqis mTlian kompoziciur 
struqturaSi mwvane nargaobas uaRresad did mniSvneloba 
eniWeba. mas awyoben sanitarul-higienuri pirobebis, qalaqis 
galamazebis da mosaxleobisaTvis dasasvenebeli adgilis 
Seqmnis mizniT[4].   

q. Tbilisis vakis kulturisa da dasvenebis parki Si-
dasaqalaqo  saerTo sargeblobis  gamwvanebas ekuTvnis, ro-
melic 1946 wels gaSenda da warmoadgens mosaxleobis jan-
saRi da kulturuli dasveneba-garTobis adgils. is erT-
erTi msxvili landSafturi obieqtia, romlis teritoria 
ferdobebis CaTvliT 102 heqtaria, sakuTriv parks ki 30 heq-
tari farTobi uWiravs. parkis arqiteqturuli proeqti 
Seadgina quji dgebuaZem dekorator neli ciciSvilis  kon-
sultaciiT da monawileobiT[2].   

gamwvanebis miRwevebi da asortimentis simdidre bev-
rad damokidebulia niadagur-klimatur pirobebze. Tbilisis 
klimati zomierad Tbili da kontinenturia, zafxuli _ 
cxeli da mSralia, zamTari _ nakleb naleqiania, magram, 
zog SemTxvevaSi, sakmaod civi. mravalwliani monacemebiT, 
haeris saSualo wliuri temperatura +12,60C -ia. yvelaze ci-
vi Tvis _ ianvris saSualo temperatura +0,60C-ia, absolu-
turi minimumi -19°0C. yvelaze cxeli Tveebis (ivlisi, agvis-
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to) absoluturi maqsimumi +38,5+40°0C-ia. naleqebis saSualo 
wliuri raodenoba 516 mm-ia, romelTa didi nawili gazaf-
xulze modis, zafxuli gvalviania. haeris saSualo wliuri 
fardobiTi tenianoba 64 %-ia. wylis deficiti gansakuTre-
biT aRiniSneba zafxuli TveebSi, roca tenianobis koefi-
cienti 0,2-0,5-mde mcirdeba. amas isic emateba, rom savegeta-
cio periodSi haeris fardobiTi tenianoba mkveTrad ecema 
da xSirad 10-15 %-is tolia, rac kidev ufro amwvavebs mce-
nareTa wylis deficits. Tbilisis niadagebi ZiriTadad sami 
tipisaa: yavisferi, aluviuri da wabla.  

vakis parkis gegmarebiTi struqtura Sereuli tipisaa. 
mis SesasvlelTan, centralur  magistralze gamoyenebulia 
gegmarebis regularuli, xolo danarCen nawilSi land-
Safturi tipi. mwvane  nargavTa saxeoba imdenad didia, rom 
parki Tavisi mravalferovani  mcenareebiT dendroparks uax-
lovdeba. parkis teritoriaze merqniani mcenareebi gamoye-
nebulia rogorc bunebrivi, ise xelovnuri saxiT.  

sakvlev teritoriaze mcenareTaAindividebis ricxov-
nobiT vadgendiT simravles. kerZod, Tu mTel Seswavlil 
teritoriaze individebis ricxvi iyo 10-ze naklebi mas 
vTvlidiT mcired, Tu individebis ricxvi 10-sa da 100-s 
Soris meryeobda mas vTvlidiT saSualod, xolo Tu 
individebis ricxvi 100-ze meti iyo, mas vTvlidiT mravlad.  

wiwvovanebi aerTianebs merqnian da Zvirfas dekora-
tiul mcenareebs, romlebic Seicaven samkurnalo nivTi-
erebebs da fiss, gamoiyenebian qarsafari da mindorsacavi 
tyis zolebis mSeneblobaSi, qalaqebis da samrewvelo 
centrebis, sarekreacio adgilebis, Camorecxili ferdobebis 
gamwvanebaSi, baR-parkebis, skverebis da xeivnebis gafo-
rmebaSi.    

vakis parkis gamwvanebaSi wiwvovani mcenareebi warmo-
dgenilia 3 ojaxiT, 9 gvariTa da 10 saxeobiT. ekzotebidan 
CrdiloeT amerikulia 2 saxeoba, aRmosavleT aziuri – 2, 
xmelTaSua zRvis – 1, himalauri –1. 4 saxeoba saqarTvelos 
floris warmomadgenelia [1].  

ojaxi - fiWvisebrTa (Pinaceae Lindl). vakis parkSi 
izrdeba 4 gvaris 5 saxeoba.  

aRmosavleTis naZvi - Picea orientalis (L.) Link - 50 m-mde 
simaRlis mcenarea, romelic bunebrivad gavrcelebulia kav-
kasiasa da mcire aziaSi zRvis donidan 1000-2150 m simaR-
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leze[3]. is mezofiti da nelamzardia. cocxlobs 400-500 
weli[3]. 

vakis parkSi mcire raodenobiT izrdeba daCrdilul 
adgilas soliteris saxiT, romelTa maqsimaluri simaRle 3 
m-mdea. aqvs viwro konusisebri varji, damakmayofilebeli 
mdgomareoba, ar msxmoiarobs.   

mCxvletavi naZvi - Picea pungens Engelm - 50 m-mde si-
maRlis mcenarea, romelic bunebrivad gavrcelebulia Crdi-
loeT amerikaSi zRvis donidan 2000-3000 m-de. itans haeris 
simSrales da maRal temperaturas. wiwvovanebs Soris yve-
laze metad itans mtvers da mavne airebs [5]. niadagis 
mimarT momTxovni ar aris. cocxlobs 400 - 600 weli.  

vakis parkSi daCrdilul da Ria adgilze jgufuri 
nargaobis saxiT izrdeba misi erT-erTi forma P.p.f. glauca 
artgentea Beiss,  vercxlisferi wiwvebiT, romelTa simaRle 12-15 
m-ia, diametri 32 sm. msxmoiarobs da aqvs kargi vegetatiuri 
mdgomareoba. dekoratiulia da aqvs konusisebri varji. 
mSral pirobebSi saWiroebs morwyvas.   

kavkasiuri soWi - Abies nordmanniana (Stev.) Spach  - 70 m-
mde simaRlis mcenarea, romelic bunebrivad gavrcelebulia  
amier- da imierkavkasiaSi, mcire aziis CrdiloeT nawilSi, 
zRvis donidan 2200 m-is simaRlemde. is SedarebiT swra-
fmzardi, yinvagamZle da mezofitia. cocxlobs 700-800 
wlamde. vakis parkSi mcire raodenobiTaa daMmsxmoiarobs. 
Tesli mwifdeba seqtember-oqtomberSi. haerisa da niadagis 
simSralis gamo nela izrdeba. parkSi misi simaRle 12-15 m-
ia, garSemoweriloba 70 sm. gamoyenebulia jgufur narga-
obaSi. dekoratiulia, piramiduli varjiT da wiwvebiT. 

himalauri kedari - Cedrus deodora Loud - 60 m simaRlis 
da 5 m-mde diametris mcenarea, piramiduli varjiT, romelic 
bunebrivad gavrcelebulia avRaneTSi, Crdilo-dasavleT hi-
malaiSi, zRvis donidan 3600 m-is simaRleze. swrafmzardi 
da didxnovani mcenarea. itans haerisa da niadagis simSra-
les. vakis parkSi dairgo 1951 wels. raodenobrivad mra-
valia. simaRliT 20-25 m-mdea, diametri 77 sm-ia. izrdeba 
rigobrivi nargaobis, jgufebis da soliteris saxiT, rom-
elTa maqsimaluri  simaRle 20-25 m-ia, simsxo 231 sm. aqvs 
kargi vegetatiuri mdgomareoba da msxmoiarobs. Tesli mwi-
fdeba meore wlis bolos, an mesame wlis dasawyisSi.  



 93 

kavkasiuri FfiWvi - Pinus  sosnowskyi Nakai - 30-35 m-mde 
simaRlis mcenarea, romelic bunebrivad gavrcelebulia ka-
vkasiaSi zRvis donidan 2500-3000 m-is simaRlemde. cocxlobs 
400 wlamde[3]. vakis parkSi erTeuli an jgufuri nargaobis 
saxiT izrdeba, msxmoiarobs, kargadaa ganviTarebuli, mrav-
ladaa maqsimaluri 20 m simaRlisa da 40 sm garSemo-
werilobis egzemplari. sinaTlis moyvaruli da qserofitia.    

ojaxi taqsodiasebrTa - Taxodiaceae F. W. Neger - vakis  
parkSi izrdeba erTi  gvaris erTi saxeoba.  

iaponuri kriptomeria - Cryptomeria japonica  Don  - 60 m-mde 
simaRlis  da 2 m-mde diametris xea, romelic bunebrivad 
gavrcelebulia centralur da samxreT iaponiaSi, CineTSi, 
zRvis donidan 600-dan 2000 metramde. swrafmzardi, Crdi-
lisamtani, yinvagamZle, tenismoyvaruli mcenarea. ver itans 
kirian niadags. is saparko mSeneblobisaTvis Zvirfasi ji-
Sia, romelic gamoiyeneba jgufuri nargaobis, xeivnebis da 
cocxali Robeebis Sesaqmnelad, xolo misi forma, rogorc 
soliteri, qarsacavi zolebisa da tyis gasaSeneblad ga-
moiyeneba, magram TbilisSi iCagreba gvalvebisa da niadagis 
damlaSebis gamo. vakis parkSi daCrdilul adgilas izr-
deba, viwropiramiduli varjis mqone 8 m-mde simaRlis da 52 
diametris erTi ekzemplari, romelic ar msxmoiarobs da 
wverxmelia. vakis parkis gamwvanebaSi naklebad perspeq-
tiuli saxeobaa.  

ojaxi kviparosisebrTa - Cupressaceae F. W. Neger  - vakis 
parkSi izrdeba 4 gvaris 4 saxeoba. 

maradmwvane kviparosi - Cupressus sempervirens L. - 30 m-mde 
simaRlis mcenarea, romelic gavrcelebulia xmelTaSuazR-
veTis regionSi, mcire aziasa da iranSi, zRvis donidan 500-
600 m simaRlemde. cocxlobs 2000 weli[3]. farTo ekologi-
uri diapazonis mqone mcenarea. gvalvagamZlea da itans -15-
20°0C-ian yinvasac. vakis parkSi izrdeba soliteris, jgu-
febis an rigobrivi nargaobis saxiT. gvxvdeba horizont-
aluri da piramiduli formis varjis mqone misi mravali, 
kargi vegetatiuri mdgomareobis, 10-15 m simaRlis msxmoiare 
ekzemplarebi. ,,yvavilobs“ mart-aprilSi, Tesli mwifdeba 
,,yvavilobidan“ meore wels.    

aRmosavleTis biota (platikladusi)  Platycladus (Biota)  
orientalis (L.) Franco - 20 metramde simaRlis mcenarea, romelic 
bunebrivad CineTSi da iaponiaSia gavrcelebuli. nela mza-
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rdi, Crdilis amtani da gvalvagmZle mcenarea. aqvs mravali 
baRuri forma. vakis parkSi mravladaa warmodgenili kargi 
vegetatiuri mdgomareobis msxmoiare ekzemplarebi pirami-
duli varjiT, romlebic  gamoyenebulia erTeuli mcenare-
ebis, bordiuris da kompaqturi buCqebis saxiT. bevri maT-
gani gaformebulia geometriul stilSi (burTisebri, kver-
cxisebri). xisebri formebi simaRliT 5-7 m-mdea, xolo bo-
rdiurad gamoyenebuli - 1,5 msimaRlisaa.  

kazakuri Rvia – Juniperus sabina L. - 2 m-mde simaRlis 

buCqia, romelic bunebrivad gavrcelebulia kavkasiaSi, cim-
birSi, Sua da samxreT evropasa da centralur aziaSi, 
zRvis donidan 1500-3000 m simaRleze. vakis parkSi mcire 
raodenobiT izrdeba 2 m-mde simaRlis J. s. f. fastigiata hort - 
xismagvari, svetisebri formis varjiT, romelic gamoye-
nebulia soliterad parkis mTavar SesasvlelTan arsebuli 
teritoriis gasamwvaneblad da aqvs kargi vegetatiuri 
mdgomareoba.  

nazi tuia – Thuja plicata D. Don  - 75 m-mde simaRlis 

mcenarea, romelic gavrcelebulia CrdiloeT amerikaSi. 
tipuri mezofitia, sustad viTardeba mSral da gvalvian 
adgilebSi. cocxlobs 800 wlamde.  vakis parkSi gvxvdeba 5 
m-mde simaRlis ramodenime mcenare damakmayofilebeli vege-
tatiuri mdgomareobiT, romelic gamoyenebulia jgufur 
nargaobaSi.  

amrigad, vakis parkis wiwvovani mcenareebidan gamwva-
nebisaTvis perspeqtiul saxeobebs warmoadgens: Picea pungens, 
Cedrus deodora, Pinus  sosnowskyi, Cupressus sempervirens, Platycladus 
(Biota)  orientalis, Juniperus sabina. 
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IRINA GRIGOLIA,  TAMAR  KORSANTIA 

VAKE PARK’S  CONIFEROUS PLANTS 

       Development coniferous plants of Vake’s  Park was studied. Prospects of 
their use in planting of greenery were conveyed. All are growing: 3 family, 9 
genus and 10 species in prospected for greenery: Picea pungens, Cedrus 
deodora, Pinus  sosnowskyi, Cupressus sempervirens, Platycladus (Biota)  
orientalis. 
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vaJa Todua, mariam mWedliSvili 

apomiqsisis inducireba Citrus L. da Hippophaё L.-is gvarebSi 
 

XIX saukunis bolosTvis farulTeslovan mcenareTa 
mraval saxeobaSi aRwerili iyo Teslebis warmoqmnis 
SemTxvevebi ganayofierebis gareSe. mcenareTa gamravlebis 
aseTi formebis aRsaniSnavad, rodesac adgili ara aqvs 
sasqeso ujredebis (mamrobiTi da mdedrobiTi gametebis) 
Serwymas, vinklerma (1908) SemoiRo termini `apomiqsisi~.  

apomiqsisisadmi interesi ganisazRvreba imiT, rom gam-
ravlebis es xerxi aRmoCenilia yvavilovani mcenareebis 
mravali saxeobaSi da biologiis mTeli rigi Teoriuli da 
praqtikuli sakiTxebi, ama Tu im xarisxiT, dakavSirebuli 
aRmoCnda masTan. magaliTad, apomiqsisis  problemis gadawy-
veta uciloblad migviyvans eqsperimentuli mutagenezis me-
Todebis gamoyenebis aucileblobasTan apomiqturi warmo-
Sobis mcenareebis misaRebad, da rac sainteresoa, hap-
loiduri da diploiduri apomiqtebis gamoyenebiT SesaZle-
belia mniSvnelovnad gaizardos eqsperimentuli mutage-
nezis efeqturoba.  

 
sakvanZo sityvebi: apomiqsisi, maionizirebeli sxivebi, 

inducireba, dedis msgavsi haploiduri da diploiduri mce-
nareebi. 

apomiqsisi – sakmaod gavrcelebuli movlenaa cit-
rusebSi. pirveli cnobebi apomikturi naTesarebis warmo-
qmnaze citrusebis kulturebSi, miekuTvneba 1897 wels, ro-
desac veberma da svinglim floridaSi (aSS) Poncirus tri-
foliata-s mtveriT forToxlis xelovnuri ganayofierebiT 
miiRes apomikturi STamomavlebi. SemdgomSi es movlena aR-
weres mamforiam (Мампория, 1957), kapanaZem (Капанадзе, 1968), 
Caxaiam, TuTberiZem, Toduam (Чахая, Тутберидзе, Тодуа, 1979).  

aRniSnuli mkvlevarebis azriT, nuceluri Canasaxebi 
viTardebian gaunayofierebladac, dammtveravis stimulis 
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Sedegad da nuceluri Taoba sruliad identuria mdedro-
biTi egzemplarebisa. 

apomiqsisi SeiZleba gamoiwvios poliploidizaciisa 
da Soreuli hibridizaciis movlenebma. apomiqsisis gamowve-
va SeiZleba agreTve eqsperimentuladac – sxvadasxva fizi-
kuri da qimiuri faqtorebis moqmedebiT.  

eliseevi da miSulina (Елисеев, Мишулина, 1976) aRniS-
naven, rom maT mier maionizirebeli sxivebis gamoyenebiT 
qacvis `dar katunis~ jiSidan miiRes dedis msgavsi mce-
nareebi ganayofierebis gareSe (apomiqsisi).  

qacvze – H. rhamnoides L. muSaobis periodSi, saqarT-
veloSi misi bunebrivad gavrcelebis sxvadasxva regionSi, 
Cvens mier mcenaris calkeul egzemplarze SemCneul iqna 
parTenogenezis movlenebi. aman ZiriTadad ganapiroba in-
ducirebis gziT qacvSi migveRo apomiqturi formebi. 

Cvens mier, kvlevis obieqtad aRebul gvarebSi – Citrus 
da Hippopha� Semavali saxeobebi genetikurad, metad say-
uradRebo mcenareebia. ueWvelia, rom limoni da qacvi, ro-
melzedac iqneba saubari am naSromSi, Tavis Sesaferis ad-
gils daiWers inducirebis gziT apomiqturi mcenareebis 
miRebis saqmeSi. 

gvari Citrus 

am gvaridan eqsperimentis Casatareblad gamoyofil 
iqna limoni – C. ichangensis (iCangis citrusi), axalqarTuli 
da meieri, agreTve mandarini – C. unshiu. dasamtverianeblad 
gamoyenebul iqna qacvis 50 griu (60Co) doziT dasxivebuli 
mtveri. 

gvari Citrus-is saxeobebi da jiSebi mravalCanasaxiano-
bis mixedviT mkveTrad gansxvavdebian erTmaneTisagan. rac 
Seexeba C. ichangensis-s igi naklebad mravalCanasaxovania, vi-
dre meieri da axalqarTuli. aRniSnuli Tviseba nawilobriv 
xels uwyobs citrusebSi apomiqturi formebisa da dedis 
msgavsi nucelaruli hibridebis warmoqmnas. 

cdebi Catarebulia Semdeg variantebSi: 
1. ♀C.unshiu x C.ichangensis♂ – dasxivebuli mtveri, 50 griu.  
2. ♀C.unshiu x C.ichangensis♂ – dausxivebeli mtveri 
(kotroli).  
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3. ♀C.limon (meieri) x C.ichangensis♂ – dasxivebuli mtveri, 50 
griu.  

4. ♀C.limon (meieri) x C.ichangensis♂ – dausxivebeli mtveri 
(kontroli).  

5. ♀C. limon (axalqarTuli) x C. ichangensis♂ – dasxivebuli mtveri, 
50 griu.  

6. ♀C.limon (axalqarTuli) x C.ichangensis♂ – dausxivebeli mtveri 
(kontroli).  
CamoTvlili mcenareebidan limon axalqarTuls, mei-

ers da mandarin unSius gaaCniaT yunwiani foTlebi, xolo 
iCangis limons – mjdomare, romelic cdebSi CarTuli iqna, 
rogorc markirebuli mcenaris niSani. 

limonis jiSebis – meierisa da axalqarTulis iCangis 
limonTan Sejvarebis Sedegad miRebuli Taoba metad mra-
valferovania, rac gamoixateba imaSi, rom rig Teslnergebs 
ganviTarebis adreul stadiaSive etyobaT hibriduloba, 
xolo rigi Teslnergebisa ufro gvian amJRavnebs am Tvise-
bas. gvxvdebian iseTi nucelaruli naTesarebi, romlebic 
morfologiuri niSnebis mixedviT TiTqmis ar gansxvavdebian 
am ukanasknelisgan, magram xasiaTdebian SedarebiT swrafi 
zrdiT. udavoa, rom es mravalferovneba Sedegia dasxive-
buli mtvriT damtverianebisa da limon iCangis, rogorc 
damamtverianeblis Zlieri zegavlenisa. cdebis yvela vari-
antSi dominirebs limon iCangis gavlena – mjdomare yunwi-
ani foTlebi, magram aq gvxvdeba iseTi mcenareebic, romle-
bic morfologiuri niSnebiT mTlianad emsgavseba deda mce-
nares - (yunwiani foTlebi) magaliTad, pirveli variantis 
hibridebSi dedis – msgavsi mcenareebis raodenobam Seadgina 
21 naTesari, meore sakontrolo variantSi – 11; mesame vari-
antSi – 32 mcenare, me-4 variantSi – 8 naTesari, mexuTe vari-
antSi – 39, meeqvse sakontroloSi – 17. miRebulia naTe-
sarebi, romlebic sxvadasxva siZlieriT atareben rogorc 
dedis, ise mamis zemoTaRniSnul niSnebs. 

miRebuli Sedegebis mixedviT SegviZlia gavakeToT 
Semdegi daskvna: 

1. apomiqsisis movlenebidan Cvens mier gamovlenilia 
parTenogenezi da nucelaruli poliembrionia. parTogenezis 
dros viTardeba Canasaxic da endospermic, an mxolod en-
dospermi. 
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2. nucelaruli anu dedis msgavsi mcenareebis warmo-
Soba variantebis mixedviT (dasxivebuli, dausxivebeli) di-
dad meryeobs: ase magaliTad, mandarinebSi – 21 naTesari, 
limonebSi 32-dan 39-mde; sakontrolo variantebSi 8-dan 17-
mde. 

3. nucelaruli (apomiqturi) naTesarebi gamoirCeva 
swrafi zrda-ganviTarebiT. maT somatur ujredebSi 18 qro-
mosomaa. isini dabali temperaturebisadmi ufro rezisten-
tulni arian, vidre Cveulebrivi hibridebi. SeiZleba vi-
fiqroT, rom dedis msgavsi apomiqturi (nucelaruli) naTe-
sarebis SedarebiT maRali cxovelmyofeloba warmoadgens 
citrusebisaTvis damaxasiaTebel genotipur Taviseburebas. 

 
gvari Hippophae 
qacvis sqesobrivi procesebis mimdinareobaSi arc Tu 

iSviaTad adgili aqvs amfimiqsisis apomiqsisiT Secvlas. 
literaturaSi aRwerilia monacemebi qacvSi apomiqsisis 
elementebis arsebobis Sesaxeb. aRsaniSnavia kuzneCovasa da 
kapralovas (Кузнецова, Капралова, 1994) eqsperimenti, romlis 
mixedviTac qacvSi apomiqturi Teslebis warmoqmnis faqti 
dadgenilia damtvervis gareSe yvavilobis pirobebSi. dRei-
saTvis qacvSi apomiqsis movlena da masTan dakavSirebuli 
mTeli rigi sakiTxebi arasakmarisadaa Seswavlili. 

Cveni kvlevis mizans Seadgenda qacvSi inducirebuli 
apomiqsisis Seswavla dasxivebuli mtvris marcvlebis gamo-
yenebiT. mtvris marcvlebis dasxiveba xdeboda gama-sxivebiT 
60Co. 

inducirebuli apomiqsisi Cvens mier iswavleboda qac-
vis aTwliani xnovanebis mcenareebSi, kodoris xeobaSi, gul-
rifSis raionis sof. estonkas teritoriaze (afxazeTi, 
saqarTvelos dasavleTi nawili). mcenaris varjis daaxloe-
biT erTnair nawilebSi, yvavilobis dawyebamde, pergamentis 
parkebiT vaxdendiT mdedrobiTyvavilebiani ylortebis 
izolirebas. mamrobiTi egzemplarebidan mtvers vagrovebdiT 
saRamos saaTebSi. Segrovili mtvris dasxivebas vaxdendiT 
meore dRes, gama sxivebis 60Co sxvadasxva doziT – 20 griu, 
50 griu, 80 griu (dasxivebis simZlavre 50 griu erT saaTSi). 
izolirebuli mdedrobiTi yvavilebi sruli yvavilobis 
fazaSi imtvereboda dasxivebuli mtveriT. damtvervis Semdeg 
isev xdeboda mdedrobiTi yvavilebis izolireba da es 
grZeldeboda yvavilebis, naskvis da nayofis Camoyalibebis 
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dawyebis mTeli periodis manZilze. mdedrobiT ylortebs 
izolators vacilebdiT ivnisis bolos, mxolod nayofebis 
formirebis dawyebis mere. sakontrolod viyenebdiT mdedro-
biT ylortebs, romelTa yvavilebi imtvereboda bunebrivad, 
cxadia, dausxivebeli mtveriT. yvela sacdel mdedrobiT 
ylorts ukeTdeboda etiketi, saTanado aRniSvniT.  

paralelurad laboratoriul pirobebSi vatarebdiT 
dakvirvebebs petris jamze daTesil dasxivebul da dausx-
ivebel mtvris marcvlebze (jer soxumSi da Semdgom Tbi-
lisSi). Sedegebi mocemulia #1 cxrilSi. qacvis mtvris 
marcvali orujrediania da, Sesabamisad, Seicavs vegetaciur 
da generaciul ujredebs. generaciuli ujredebidan sper-
miebis formireba mtvris milSi mimdinareobs. rogorc 
cxrilidan Cans, aRmosavleT saqarTvelos nimuSebSi mtvris 
600 dausxivebeli marcvlidan gaRivda da ganviTarda 546 
marcvali – 91% (sakontrolo varianti). 

 
cxrili 1. gama dasxivebis Semdeg mtvris marcvlebis  

gamokvlevis Sedegebi 

 
cdis varianti 

 
doza, 
griu 

gaRivebuli 
mtvris 

raodenoba 

mtvris 
gaRvivebis 
efqturoba, 

% 
1. qacvi X qacvi 20 553 ± 4.00 92.1 
2. qacvi X qacvi 50 73 ± 1.45 12.2 
3. qacvi X qacvi 80 4 ± 0.49 0.6 
4. qacvi X qacvi 
(kontroli) 

0 546 ± 9.84 91.0 

SeniSvna: mtvris marcvlebis raodenoba yovel varian-
tebSi Seadgenda 600 marcvals. 

unda aRiniSnos, rom Tavidan cdebSi monawileobas 
iRebda dasxivebuli mtvris sami varianti: 20, 50, 80 griu. 20 
griu doziT dasxivebuli mtvris marcvlebis gaRivebis 
Sedegi didad ar gansxvavdeboda sakontrolo (dausxive-
beli) variantisagan, xolo 80 griu, doza aRmoCnda leta-
luri, romlis drosac gaRivda mxolod 4 marcvali da isic 
unayofo. Sesabamisad, orive varianti (20 griu da 80 griu) 
SemdgomSi cdebidan amoRebul iqna. 
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Sedegiani da saintereso aRmoCnda 50 griu doziT 
dasxivebuli qacvis mtvris marcvlebi da cdebic amgvari 
mtvris marcvlebis monawileobiT gagrZelda. ganmeorebiT 
petris jamebze gadavTeseT 600 mtvris dasxivebuli 
marcvali. maTi Seswavlis Sedegad gamoirkva, rom 600 
mtvris marcvalidan gaRivda 73 ± 1.45 marcvali, Sesabamisad 
– 12.2% mtvris marcvlebis danarCeni nawili (527 cali) aR-
moCnda arasrulfasovani sxvadasxva saxis anomaliebiT. 

anomalurad gaRivebuli qacvis mtvris marcvlebidan, 
Cvens mier, gamoyofili iqna ori ZiriTadi jgufi: erT 
nawilSi mtvris milebis zrda wydeboda ganviTarebis 
adreul fazaze, xolo meoreSi – mtvris milebi Tumca iz-
rdeboda; magram generaciuli ujredis gayofa mimdi-
nareobda darRvevebiT. yvelaze meti darRveva SeiniSneboda 
mitozis anafazaSi, romlis drosac qromatinis agluti-
naciis gamo, darRveuli iyo qromosomebis polusebisaken 
gadaadgileba. sabolood, generaciuli ujredis mitozisas 
arsebuli darRvevebis gamo, spermiebis formireba ar xde-
boda. 

eqsperimentSi daculi iyo hibridologiis meTodis 
principebi: 1. Sesajvarebeli mSoblebi ekuTvnoda erTsa da 
imave saxeobas – Hippophaё rhamnoides L.-s 2. qacvi calsqesiani 
mcenarea, da gansakuTrebiT Seguebulia qariT damtvervas, 
magram advilad SesaZlebelia misi xelovnurad damtverva. 3. 
mas moepoveba erTmaneTisagan mkveTrad gamokveTili niSnebi 
(generaciuli kvirtebis Seferiloba, qerqlebis raodenoba, 
zoma), romelic orive sqesis (mSoblebi) individebSi myaria 
da bunebrivad memkvidreobaSi TiTqmis Tanabrad vlindeba. 

dasxivebuli mtvris marcvlebiT damtvervis Sedegebs 
ganvixilavdiT gamonaskvisa da warmoqmnili Teslebis rao-
denobisa da xarisxis mixedviT. 

cxrili 2-dan Cans, rom 1220 damtverianebuli yvavili-
dan (50 griu doziT dasxivebis varianti) miRebul iqna 120 ± 
1.70 Tesli.  

cxrili 2. mtvris marcvlebis sxvadasxva doziT gama dasxivebis 
Semdeg apomikturi mcenareebis gamosavlianoba 

 
cdis 

 
do

raodenoba 
gadarCenili naTesarebis raode-

noba da (1) procenti 
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varianti za, 
gr. 

d
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ve
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eb
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yv
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il
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R
eb
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l
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T
es

l
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s
u
l
 

Cv
eu

l
eb

r
iv
i 

ap
o
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kt

u
r
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1. qacvi X 
qacvi 

20 1109 697±1.15 433/62*1% 433/62.1%  

2. qacvi X 
qacvi 

50 1220 120±1.70 46/38.3% 27/58.7% 19/41.3% 

3. qacvi X 
qacvi 

80 987 50±0.64    

4. qacvi X 
qacvi 
(kon-
troli) 

0 1302 760±1.80 472/62*1% 472/62.1%  

* 14 mcenares gaaCnda mamis niSnebi, xolo 13 – dedis. 

Ria gruntis pirobebSi aRmocenda 46 Teslnergi – 
41.3% maT morfologiur aRweras viwyebdiT pirveli fo-
Tlebis gamotanis Semdeg. yuradRebas vaqcevdiT Teslnergis 
formas, Reroze generaciuli kvirtebis ganlagebas, zomas 
da mfaravi qerqlebis raodenobas. vakvirdebodiT agreTve 
zrdisa da datotianebis xarisxs, eklianobas da a.S. mor-
fologiur aRwerasTan erTad vawarmoebdiT apomiqturi 
formebis gamovlinebas da aRmocenebis mTeli ciklis Caxat-
vas, rac gagrZelda aprilis pirveli ricxvebidan seqtem-
bramde. 

Teslnergebis sqesi isazRvreboda generaciuli kvir-
tebis formis mixedviT (markeruli niSani). Cveulebriv, ma-
mrobiTi kvirtebi msxvilia, dafarulia 5-7 wabla mfaravi 
qerqliT da izrdeba mTeli zamTris manZilze. mdedrobiTi 
kvirtebi ufro mcire zomisaa da inviTarebs mxolod 2-3 
qerqls. am niSnebis mixedviT zamTarSi da gazafxulze, ve-
getaciisa da yvavilobis dawyebamde karga xniT adre, Sei-
Zleba Seumcdarad davadginoT qacvis naTesarisa da amo-
nayaris sqesi. cdis sakontrolo variantSi TiTqmis dacu-
lia mamrobiTi da mdedrobiTi egzemplarebis Tanafardoba 
(1 : 1 ). gansxvavebuli Sedegebi iqna miRebuli dasxivebuli 
mtvris marcvlebiT damtveril mcenareebSi (cxrili 2). cdis 
am variantSi aRiniSna mamrobiTi egzemplarebis raodenobis 
mniSvnelovani Semcireba. aSkarad dairRva bunebrivi Tana-
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fardoba mdedrobiT da mamrobiT egzemplarebis raodenobas 
Soris (1:1), mdedrobiTi egzemplarebis sasargeblod – 27:19, 
romelmac TanafardobaSi Seadgina 58,7:41,3%. 

dasxivebuli mtvris marcvlebiT qacvis deda-mcenaris 
damtvervis Sedegad miRebuli Taoba (F1) metad mravalfero-
vani iyo. es mravalferovneba gamoixateboda imaSi, rom 
Teslnergebis nawils adreul stadiaSive etyoboda habitu-
sis susti ganviTareba da zrdaSi CamorCena, xolo rigma 
Teslnergebma ufro gvian – datotianebis  periodSi gamoa-
vlina erTgvarovneba – deda mcenareebTan msgavseba. aseve, 
rigi hibriduli Teslnergebi erTmaneTisagan gansxvavdeboda 
agreTve varjis formiT da mamrobiTi niSnebisadmi midre-
kilebiT. 

miRebuli Taoba (46 Teslnergi) – davyaviT sam jgu-
fad. pirvel jgufSi gavaerTianeT mcenareebi, romlebic 
morfologiurad Zlier axlos idga mdedrobiT mcenares-
Tan, magram zomiTa da zrdis tempiT SesamCnevad CamorCebo-
da maT. meore jgufSi gavaerTianeT mcenareebi, romlebic 
gamoirCeoda intensiuri zrdis unariT, erTgvarovnebiT da 
genetikurad amJRavnebda dedis niSnebs, xolo mesame jgufs 
mivakuTvneT mcenareebi, romlebsac gaaCnda mxolod mamis 
niSnebi da xasiaTdeboda Reros xSiri datotianebiTa da 
eklianobiT. 

eqsperimentSi monawile mcenareebis (46 Teslnergi) 
morfologiuri analiziT gamovlinda, rom 7 mcenare, zome-
bis mixedviT, aSkarad CamorCeboda sxva mcenareebs (pirveli 
jgufi), xolo 12 mcenare, Tumca normaluri zrdiTa da zo-
mebiT xasiaTdeboda, magram STamomavlobaSi arasodes Sei-
niSneboda mamrobiTi egzemplarebis warmoqmna (meore jgu-
fi). danarCeni 27 mcenare (mesame jgufi) amJRavnebda mxolod 
mamrobiTi mcenarisaTvis damaxasiaTebel niSnebs (Тодуа и др. 
2006). 

gansakuTrebiT sayuradReboa Cvens mier Catarebuli 
kariologiuri gamokvlevebi, romelTa Sedegebi warmodge-
nilia me-3-e cxrilSi. miRebuli Sedegebis Tanaxmad, mesame 
variantis (damtverva dasxivebuli mtveriT – doza 50 gr) 
tanmorCil da tanmaRal, dedis msgavs apomiqtur individebs 
Soris gansxvavebani gamoxatulebas poulobs ara marto mo-
rfologiur niSnebSi, aramed qromosomaTa ricxvis cvli-
lebebSic. Tu SevadarebT erTmaneTs 7 tanmorCil da 12 tan-
maRal mdedrobiTi egzemplarebis msgavs – apomiqtur for-
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mebSi qromosomTa Semcvelobas, vnaxavT, rom pirvel 
SemTxvevaSi adgili aqvs haploiduri (n=12) da meore 
SemTxvevaSi diploiduri (2n-24-dedis msgavsi) individebis 
warmoSobas. mesame variantis danarCeni 27 mcenaris somatur 
ujredebSi dadgenil iqna mxolod diploidur qromosomaTa 
ricxvi – 2n=24. es movlena kanonzomierad meordeboda ana-
lizebSi CarTul sakontrolo variantebSic. 

 
cxrili 3. apomiqsisze Catarebuli cdebi qacvSi 

 

cdebis varianti 

saerTo 
raodenoba 

apomiqsisis forma 
da raodenoba % 

mamrobiTi 
da 

mdedrobiTi 
niSnis 

materebeli 
formebi 2n 

Tes-
li 

naTe-
sari 

haplo-
idi n 

diploidi 
2n 

1. damtvervis gareSe 5     
2. bunebrivi damtverva 1302 472   472 
3. damtverva dasxive-
buli mtveriT. 

120 46 7(15,2) 12(26,1) 27(58,7) 

 
eqsperimentuli mcenareebis morfologiurma analizma 

da dasxivebuli mtvris marcvlebis xelovnur garemoze 
gaRivebisa da zrdis Sedegebma, agreTve kariologiurma 
kvlevam mogvca safuZveli, gamogveTqva Cveni varaudi: qacvis 
7 haploiduri da 12 diploiduri mcenaris warmoqmnis 
SemTxvevaSi, Cveni varaudiT, saqme gvaqvs inducirebuli apo-
miqsisis movlenasTan. anomaluri mtvris milebi Tumca sper-
miebs ar Seicavs da, amdenad, gamoricxulia ormagi ganay-
ofierebis ganxorcieleba, magram am milebis Canasaxis 
parkSi Cazrda, rogorc Cans, ganapirobebs gaunayofierebeli 
kvercxujredis aqtivacias da apomiqturi Canasaxis ganvi-
Tarebis stimulirebas. Cven ar gamovricxavT aRniSnul 
SemTxvevebSi apomiqturi endospermis inducirebis SesaZle-
blobasac. amis sasargeblod metyvelebs Teslebis ganvi-
Tarebis faqti. 

12 diploiduri mcenaris SemTxvevaSi mtvris milebis 
mier kvercxujredSi xdeba (dnm-is inducirebuli rep-
likaciis safuZvelze) qromosomTa raodenobis gaormageba 
da diploiduri apomiqtebis warmoqmna.  

rogorc kvlevis Sedegebidan Cans, diploiduri apo-
miqtebi (12 mcenare) warmoiqmneba haploidebze (7 mcenare) 
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ufro xSirad. mxedvelobaSia misaRebi is garemoeba, rom 
haploiduri mcenareebis daRupvis albaToba ufro metia, 
vidre diploidurisa. Tanafardoba haploid-diploidi aSka-
rad miuTiTebs diploidebis ufro met sicocxlisuna-
rianobaze. 

 amrigad, Cvens mier dadgenilia dasxivebuli mtvris 
marcvlebis gamoyenebiT qacvis haploiduri da diploiduri 
deda-mcenaris tipis apomiqturi mcenareebis warmoqmnis Sesa-
Zlebloba. apomiqtebis miRebis es gza iZleva realur Se-
saZleblobas gvar Hippopha�-Si parTenogenezuri ganviTar-
ebis regulirebiT Seicvalos mamrobiTi da mdedrobiTi eg-
zemplarebis bunebrivi raodenobrivi Tanafardoba (1:1) sasu-
rveli, kerZod, ki mdedrobiTi egzemplarebis gazrdis mi-
marTulebiT. 

garda amisa, sqesis gansazRvras adreul fazaSi aqvs 
didi praqtikuli mniSvneloba. bunebriv pirobebSi, xel-
sayreli TanafardobiT qacvis masivebis gazrdisa da mo-
savlianobis gadidebis mizniT SesaZlebelia axal farTo-
bebze gadargul iqnas mamrobiTi dammtveravi da mdedrobiTi 
– mosavlianobis niSnis matarebeli Teslnergebi (1:10 an 1:15). 
dRevandel pirobebSi Teslnergebis axal farTobze gadar-
gva xdeba brmad, anu sqesis gauTvaliswineblad,  romlis 
drosac adgili aqvs mamrobiTi individebis raodenobis 
gazrdas mdedrobiTi egzemplarebis xarjze. 

Cveulebriv pirobebSi, qacvSi individebis sqesis da-
dgena, mcenaris nayofmsxmoiarobamde SeuZlebelia. nayof-
msxmoiarobis periodSi tardeba mamrobiTi egzemplarebis 
gamoxSirva da mdedrobiTi da mamrobiTi mcenareebs Soris 
Tanafardobis dadgena, (1:10 an 1:15) rac biologiuri (six-
Sire, konkurencia) da ekonomikuri (damatebiTi agroteqni-
kuri RonisZiebebis Catareba) TvalsazrisiT moiTxovs dama-
tebiT xarjebs. 

aRwerili meTodis gamoyeneba iZleva realur SesaZ-
leblobas xelovnurad movaxdinoT bunebrivi Tanafardobis 
(1 ♀ : 1 ♂ ) mdedrobiTi da mamrobiTi individebis regulireba 
sasurveli raodenobiTa da mimarTulebiT. apomikturi de-
dis msgavsi mcenareebis miReba ganapirobebs agreTve, ufro 
mokle droSi, erTgvarovani samrewvelo xasiaTis jiSebisa 
da formebis bazis Seqmnas, romelTa mosavlianoba ar iqneba 
damokidebuli arc qariT da mwerebiT damamtverianeblebze, 
aseve arc amindis pirobebze yvavilobis periodSi. 
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VAZHA TODUA, MARIAM MCHEDLISHVILI 

 
MARIAM  MCHEDLISHVILI APROMIXIS IN INDUCTION   

IN GENERA Citrus AND Hippophaё 
 

Experimental results of apomixes induction in genera Citrus and Hip-
pophae by means of γ-irradiation (60Co) have been discussed. Irradiation of 
pollen grains with doze of 50GR appeared to be mostly effective. As a result 
the apomixic forms were revealed after pollination. 

Described method makes possible artificially regulate the sex in plants 
:׀♀) ׀  ♂) in a desirable amount and direction.  
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t. VI, 2008 

sabunebismetyvelo mecnierebaTa seria 

 

manana berulava, eTer miqaZe 

 

virTagvas naTxemis qerqis meqanikuri dazianebisas 

ujredebis morfologiuri Taviseburebani 
 

naxevradTxeli anaTlebis meTodis gamoyenebiT Ses-
wavlil iqna virTagvebis naTxemis qerqi, misi meqanikuri 
dazianebidan 3, 9 da 31 saaTebis Semdeg. dadgenil iqna, rom 
dazianebaze sapasuxo reparaciuli procesebi mimdinareobs 
dazianebidan daSorebul ubnebSi, inicirdeba dauyonebliv 
da xasiaTdeba maRali tempebiT. naTxemis qerqis samive Sre 
(molekuluri, ganglionaluri, marcvlovani) intaqtur uj-
redebTan erTad Seicavs apoptozur ujredebsac. dReisaTvis 
arsebuli koncefciidan gamomdinare, meqanikur dazianebaze 
sapasuxod naTxemis qerqSi ujredebis neogenezi da neo-
vaskularizacia SeiZleba moxdes rogorc naTxemis progeni-
tori ujredebis rezervis, ise Zvlis tvinis Rero ujrede-
bis derivatebis xarjze. 
 
sakvanZo sityvebi: naTxemi, apoptozi, neovaskularizacia, 
ujredebis neogenezi, Zvlis tvinis Rero ujredebi, purkines 
ujredebi, virTagva. 
 

dReisaTvis, Tavis tvinis sisxlZarRvovani paTologia 
kvlav rCeba  klinikuri da Teoriuli nevrologiis erT-erT 
aqtualur problemad. didia misi xvedriTi wona nervuli 
sistemis sxva daavadebebs Soris. dauzustebelia Tavis tvi-
nSi sisxlis mimoqcevis moSlis paTogenezi. did siZneles 
warmoadgens diferencialuri diagnozic ara marto aRniS-
nul paTologiasa da centraluri nervuli sistemis sxva 
daavadebebs Soris, aramed TviT insultis sxvadasxva for-
mebs Sorisac. Tavis tvinis sisxlZarRvovani paTologiis 
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problema mniSvnelovnad dakavSirebulia, agreTve, sicocx-
lis xangrZlivobis problemasTan [2]. 

maRalia insultiT da tvinis iSemiiT gamowveuli 
sikvdilianoba da dainvalideba. tvinis sisxlZarRvovani 
darRveva iwvevs neironebSi sakvebi nivTierebebis da Jangba-
dis miwodebis Semcirebas, rac tvinis ujredebis kvdomas 
ganapirobebs [12]. Tumca, kvdomadi anu apoptozuri ujrede-
bis raodenoba mniSvnelovnad matulobs imis xarjze, rom 
dazianebuli kvdomadi ujredebi `aiZuleben~ Tavis mezobel 
ujredebs `TviTmkvlelobisken~ (Suicide). 

ukanasknel periodSi, literaturaSi uamravi monacemia 
imis Sesaxeb, rom travmiT gamowveul daavadebebs aqvT sxva-
dasxva klinikuri gamovlena da eTiologia, magram msgavsia 
maTTvis damaxasiaTebeli nervuli ujredebis kvdomis pro-
cesis molekuluri meqanizmebi [7]. bolo dros, didi yura-
dReba eTmoba Zvlis tvinis Rero ujredebis (Stem cell) dife-
rencirebas ara marto makro- da mikrogliarul, aramed 
neiralur ujredebadac. adgili aqvs mezenqimuli Rero uj-
redebis MSC transplantacias naTxemSi da tvinis sxvadasxva 
warmonaqmnebSi. arsebobs monacemebi purkines ujredebis 
neogenezis Sesaxeb. tvinis iSemiis da insultis dros, mim-
dinareobs apoptozis meqanizmiT ujredebis mniSvnelovani 
nawilis [9] kvdoma, ZiriTadad dazianebul ubnebSi. avtorebi 
[8] Tvlian, rom iSemiis dros ori standartuli meqanizmi 
(JangviTi stresi da eqsaitotoqsiuroba) inducirebs ne-
krozs, an apoptozs. Seswavlil iqna [3,4,5] RviZlis qsovili 
sxvadasxva farmakologiuri zemoqmedebisas, sadac aRmoCe-
nil iqna kvdomis sxvadasxva stadiaze myofi apoptozuri 
ujredebis populacia. heidelbergis (University of Heidelberg) da 
ulmas universitetis (University of Ulm) mecnierebma [9] daad-
gines, rom ujredTa kvdomis procesi, romelic SeiniSneba 
Tavis tvinis travmisas, gamowveulia gansakuTrebuli sig-
nalebiT da NF-KB (nuclear factor – KB) komunikaciuri arxiT. 
maT gaSifres sasignalo molekulebi, rac uzrunvelyofs  
mkurnalobis axali meTodebis danergvas da krizisis Sede-
gebis riskis Semcirebas. 

aqedan gamomdinare, kvlevis mizans warmoadgenda vir-
Tagvas naTxemis qerqis Seswavla meqanikuri dazianebidan 3, 
9, 31 saaTis Semdeg da travmis sapasuxod ujredebis mor-
fologiuri cvlilebebis dadgena. 
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masalebi da meTodebi 
  

eqsperimenti Catarebul iqna 90-100g wonis ujiSo TeTr 
virTagvebze. sakvlev masalad aRebuli iyo naTxemis qsovi-
li. cxovelis naTxems meqanikurad vazianebdiT erTjeradi 
Spricis nemsiT. naTxems viRebdiT eTeruli narkozis qveS 
myofi sakontrolo da sacdeli virTagvebidan (dazianebidan 
3, 9 da 31 sT Semdeg). isini ikveTeboda qsovilis dazianebi-
dan daSorebul ubnebSi (1,5-2 mm). masalis fiqsacia da Caya-
libeba xorcieldeboda epon-aralditis nareviT standar-
tuli meTodis Sesabamisad. miRebuli naxevradTxeli (1,5-2,0 
mkm) da ultraTxeli (800-1000Аo) anaTlebi iRebeboda to-

luidinis 1%-iani xsnariT. anaTlebi Seiswavleboda sinaT-
lis da eleqtronul mikroskopebSi. 
 
sur. #1. naTxemis qerqis dazianebis Semdgomi morfologiuri cvlile-
bebia (a). gadidebuli kapilarebi (РК-gk) foTlis zedapirze, sisxlis 
ujredebis didi raodenoba (KK-su) da mitozebi (M-m) perivaskularul 
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ganyofilebebSi dazianebidan 3 sT Semdeg. b). igivea rac sur. #1 a). 
mxolod didi gadidebiTaa morCebiani ujredi (ОК-mu) gafarToebul ka-
pilarebSi (PК-gk)  da dazianebuli bazaluri membrana. g)- purkines in-
taqturi ujredebi (КП-pu)  dazianebidan 3  sT-is Semdeg. d) – purkines 
(АП-pa) apoptozuri ujredebi destruqciis sxvadasxva etapze: e) – apop-
tozuri granularuli ujredi (АГ-ag) da apoptozuri sxeulaki (AT-as) 
naTxemis qerqis marcvlovan SreSi, travmidan 3-sT-is Semdeg; v) – zomeb-
Si Semcirebuli, danaoWebuli purkines apoptozuri ujredebi (АП-ap) 
kondensirebuli da polimorfuli birTvebis dazianebidan 9 sT-is Sem-
deg. 
 
Sedegebi da maTi ganxilva 
 

Catarebuli kvlevis Sedegad, dadgenil iqna, rom da-
zianebuli ubani, naTxemis qerqi, ZiriTadad, Seicavs dazi-
anebul ujredebis natexebs, nekrotul, apoptozur ujre-
debs, makrofagebs da didi raodenobiT sisxlis ujredebs. 
naTxemis foTlebSi, romelic moSorebulia dazianebuli ub-
nidan, nekrotuli da dazianebuli ujreduli struqturebi 
ar aRiniSneba. morfologiuri cvlilebebi, romelsac adgi-
li aqvs, ganpirobebulia kompensatorul-aRdgeniTi proce-
sebiT. travmidan 3 sT-is Semdeg rbili tvinovani Sris qveS 
SeimCneva msxvili gafarToebuli kapilarebi didi raodeno-
bis sisxlis ujredebiT (sur. #1 a). 

perivaskularul ganyofilebaSi SeimCneva bazaluri 
membranis destruqcia kapilarebis SeRwevadobis xarisxiT, 
maTgan gamosul didi raodenobiT ujredebs Soris aRiniS-
neba mitozebi (sur. #1 a)).  

mikrofotoze kargad Cans dazianebuli bazaluri mem-
branebi, xolo kapilaris sanaTurSi aRiniSneba wawvetebuli 
ujredi, romelic morfologiuri TvisebebiT ar hgavs si-
sxlis ujredebs. 

cnobilia, rom tvinis stereotoqsikuri dazianeba ga-
vlenas axdens hemaencefalur barierze, rac kapilarebis 
SeRwevadobis xarisxis matebas da Semdgom tvinis parenqima-
Si sisxlis ujredebis migracias ganapirobebs [13]. amasTan 
dakavSirebiT, gamovlenil iqna mikroglialuri ujredebi[12] 
da mitozuri pericitebi pirveli dRis travmis Semdeg, da-
zianebidan me-4 dRes. 

perivaskularul ubanSi, travmidan 3 sT-is Semdeg, mi-
tozebis daSveba SesaZlebelia mxolod im SemTxvevaSi, Tu 
sisxlZarRvebSi aris Zvlis tvinis interfazuli ujredebi, 
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romelic tovebs kapilars bazaluri membranis dazianebis 
Semdeg da migrirebs vaskularul ubanSi. naTxemis moleku-
luri SreSi, romelic normaSi mcire raodenobiT ujredebs 
(varskvlaviseburi da kalaTiseburi) Seicavs, SeiniSneba mu-
qi apoptozuri ujredebi (sur. #1 g)). ganglionuri monoSre 
(msxlisebri neironebi an purkines neironebi) destruqci-
ulia (sur. #1 e)). aRiniSneba maRalosmofiluri ujredebi 
[1]. es purkines apoptozuri ujredebia (sur. #1 v), romleb-
ic Tavisi morfologiiT adeqvaturia, Cvens mier, naTxemSi 
apoptozis induqtoris – cikloheqsamidis, aqtinomicinis da 
deqsametazonis zemoqmedebiT miRebuli ujredebisa [6], (ga-
mouqveynebeli monacemebi). marcvlovani Sre mcire xarisxi-
Taa dazianebuli. Seicavs marcvlovan ujredebs, muq apop-
tozur ujredebs da mcire raodenobiT apoptozur sxeu-
lebs (sur. #2 d)). 
 

sur. #2. morfologiuri cvlilebebi dazianebaze sapasuxo reparaciuli 
procesebiT dazianebidan daSorebul ubnebSi. a). Zlier kondensirebuli 
purkines apoptozuri ujredebis (АП-pa) or rigad ganlageba. Semo-
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sazRvrulia marcvlovani (ЗК-mu) ujredebiT da goljis kompleqsiT (КГ-
gk) dazianebidan 9 sT-is Semdeg, b) axlad warmoqmnil kapilarebSi en-
doTelialuri ujredebi (ЭК-eu), g) - axladwarmoqmnili kapilari (НК-ak) 
mimarTuli molekuluri Sridan ganglialur monoSrisken, romelic 
Seicavs purkines apoptozur ujredebs da marcvlovani Sris apoptozur 
ujredebs (АЗ-ma), d) – apoptozuri da axlad warmoqmnili purkines 
ujredebi (АП-ap) naTxemis dazianebidan 31 saaTis Semdeg. e) -
axladwarmoqmnili  purkines ujredi (АП-ap) patara gamonazardebiT 
marcvlovan SreSi naTxemis qerqis dazianebidan 31 sT-is Semdeg. v) -  
purkines mitozuri ujredebi (МП-mp,) purkines marcvlovan SreSi naTxe-
mis dazianebidan 31 sT-is Semdeg. 

 
purkines ujredebi, dazianebidan 9 saaTis Semdeg, 

Zlier kondensirebuli (sur. #2 a)), Semcirebuli zomebiT da 
Secvlili formiT vlindeba, xolo birTvi daWmuWnuli da 
polimorfulia (sur. #1 v)). gangliozuri monoSris ujrede-
bis dezorganizaciis xarisxi izrdeba. aRiniSneba mezobel 
purkines ujredebs Soris daSoriSoreba da or rigad gan-
lageba (sur. #2 a)). unda aRiniSnos, rom am etapze aqtiurde-
ba angiogenezi (sur. #2 b) da g)) da aRiniSneba sxvadasxva zo-
mis axladwamoqmnili kapilari, romelic sawyiss iRebs naT-
xemis zedapiridan da iWreba gangliozur SreSi.  

savaraudod,   dazianebidan   9  saaTis Semdeg, axladwa-
rmoqmnili kapilarebis  endoTelialuri ujredebi (sur. #2 
g)) Zvlis tvinis Rero ujredebis progenitorebia. cnobilia, 
rom angiogenezis aqtivacia aRiniSneba hipoqsiis, iSemiis, 
infarqtebis, simsivneebis dros da mimarTulia dazianebuli 
qsovilisadmi Jangbadis adeqvaturi raodenobiT miwodebi-
saken [6,10]. 

angiogenezis aqtivacia SeiZleba dakavSirebuli iyos 
naTxemis qerqSi  Jangbadis  adeqvaturi donis aRdgenasTan, 
axali ujredebis SevsebasTan, romlebic uzrunvelyofs 
apoptozis gziT daRupuli ujredebis nacvlad, progenito-
ruli ujredebis diferencireba-proliferacias [11].  

msxlisebri ujredebis monoSreSi, dazianebidan 31 sa-
aTis Semdegac, SeiniSneba dezorganizacia (sur. #2 d)), Tu-
mca apoptozuri ujredebis ricxvi mcirdeba. monoSre Sei-
cavs naTel, umwifar, msxvil purkines ujredebs, romelic 
rogorc wesi lokalizebulia foTlebis qveS (sur. #2 d)). 
SeimCneva msxvili kapilari, romlis erT mxares ganlagebu-
lia danaoWebuli apoptozuri ujredebi, xolo meore 
mxares – naTeli, SedarebiT umwifari, SesaZlebelia axlad-
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warmoqmnili purkines ujredebi. msgavsi ujredebi aRiniSne-
ba marcvlovan SreSi (sur. #2 e)). purkines ujredebis un-
ikaluri morfologia da lokalizacia aadvilebs maT 
identifikacias da naTxemis qerqis sxva ujredebisagan gan-
sxvavebis SesaZleblobas iZleva. dazianebidan (sur. #2 v)) 
gasuli dro (31 sT) naTxemSi purkines ujredebis neogenezis 
varaudis SesaZleblobas iZleva.  

zogi avtoris monacemebiT, letalurad dasxivebuli 
Tagvebis naTxemSi aRmoCenil iqna axladwarmoqmnili pur-
kines ujredebi 0,1% raodenobiT. dazianebidan 31 saaTis 
Semdeg, marcvlovani Sre metwilad mowesrigebulia, xolo 
apoptozuri ujredebi praqtikulad ar vlindeba.  

Catarebuli kvlevebidan gamomdinare, travmidan 31 
saaTis ganmavlobaSi, dazianebidan daSorebul ubnebSi ad-
gili aqvs apoptozis induqcias, neovaskularizacias da pu-
rkines ujredebis neogenezs, rac kompensatorul-aRdgeniTi 
procesebiTaa ganpirobebuli da maRali tempebiT xasiaTde-
ba. miRebuli monacemebi uzrunvelyofs ara marto repa-
raciis meqanizmebis dadgenas da ujredebis plastikurobis 
potencialis realizacias, aramed xsnis gzas Terapiis 
strategiaSi. 

dReisaTvis, arsebuli koncefciidan gamomdinare, meqa-
nikur dazianebaze sapasuxod naTxemis qerqSi ujredebis 
neogenezi da neovaskularizacia SeiZleba moxdes rogorc 
naTxemis progenitori ujredebis rezervis, ise Zvlis tvi-
nis Rero ujredebis derivatebis xarjze. 
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MANANA BERULAVA ETHER MIKADZE 
 

MORPHOLOGICAL PECULARITIES OF CELLS IN THE RATCERE-
BELLAR CORTEX AFTER MECHANICAL DAMAGE 

 
 The cerebellar cortex of rats was studied in the semi- thin sections, fol-
lowing 3, 9 and 31 hours after mechanical damage to the organ. It was discov-
ered that the reparative processes occur in the regions located at a certain dis-
tance from the damage. These processes are initiated immediately and are cha-
racterized with high rates. Using the method it was found that 4 hours after the 
damag, the number of apoptotic cells in the cerebellum tripled against the 
norm. In some regions of monolayer were reveal large light Purkinje cells and 
a large mitotic cell was found in the granular layer. We assume, the neovascu-
larization and neogenesis of cells in cerebellar cortex can be attributed to both 
its own reserved progenitor cells of cerebellum and derivatives of the bone 
marrow stem cells. 
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kveba, radionuklidebi da adamianis janmrTeloba 
  

adamianebma Seqmnes kvebis produqtebis Senaxvisa da 
gadamuSavebis mZlavri industria: konservireba, rafinireba, 
sterilizeba, Sebolva, gayinva, SeRebva, gaxmoba, Sewva, gafu-
eba, gajereba naxSirorJangiT. xelovnuri gziT sinTezirebu-
li sakvebis SemadgenlobaSi aranaturaluri qimiuri kompo-
nentebia: emulgator-stabilizatorebi, aromatizatorebi, sa-
Rebavebi, konservantebi, gemovnebis gamaZliereblebi da sxva. 
naturaluris identuri ar niSnavs naturalurs. umravle-
soba damzadebulia koncentratebisagan. qimiuri manipula-
ciis dros janmrTelobisaTvis sasargeblo Tvisebebis didi 

nawili srulad ikargeba. dagrovilia uamravi faqtobrivi 
masala organizmSi qimiuri naerTebis Semcvelobasa da on-
kologiur, gul-sisxlZarRvovan da sxva daavadebebs Soris. 
bolo wlebSi sinTezuri gziT miRebuli importuli produ-
qciis nawili ar pasuxobs xarisxiT saerTaSoriso standar-
tebs: damzadebulia meorexarisxovani nedleulisgan, Seic-
avs paTogenur mikrofloras, toqsinebs, specifikur danama-

tebs, romlebic sazianoa adamianis janmrTelobisaTvis [5,6]. 
sasursaTo produqtebis da nedleulis uvnebloba _ Tana-
medroveobis aqtualuri problemaa. igi mosaxleobis janmr-
Telobis da genofondis SenarCunebis sawindaria. rogor 
unda davicvaT Tavi aseTi situaciis dros? aucileblad un-
da gavecnoT produqtis SefuTvaze arsebul warweras. yu-
radReba mivaqcioT aso Е indeqss, rac miuTiTebs kvebiTi 
danamatebis saxeobebze. isini klasificirdebian evropuli 
cifruli sistemiT. gaerTianebuli erebis organizaciasa da 
jandacvis msoflio organizaciasTan arsebobs kvebiTi dana-
matebis komiteti, sadac grovdeba dokumentacia kvebiTi da-
namatebis uaryofiTi efeqtebis Sesaxeb. aucileblobis 
SemTxvevaSi SesaZlebelia maTi akrZalva. cnobilia zogier-
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Ti kvebiTi danamatis kodi. etiketis mixedviT momxmarebels 
SeuZlia kodis gaSifrva [8].  

sasursaTo produqtebis uvneblobis sakiTxis gadaWri-
saTvis, aucilebelia ekologiurad sufTa nedleulis war-
moeba. msoflios sxvadasxva regionSi Catarebuli kvlevebiT 
dadasturebulia dabinZurebis maRali maCvenebeli toqsiku-
ri qimiuri nivTierebebiT, radionuklidebiT, biologiuri 
agentebiT, mikroorganizmebiT.  FAO-s monacemebiT 1986 wli-
dan dRemde radionuklidebis Semcveloba sakveb produqteb-
Si 5-20-jer gaizarda, nitratebis 5-jer. sasursaTo produ-
qtebis uvneblobis garantia gaxlavT maTi sertificirebis 
da standartizaciis mkafiod Camoyalibebuli sistema. misi 
strategiis warmatebisaTvis aucilebelia adamianisa da 
cxovelTa sakvebze kontrolis sistemebis integracia da sa-
Tanado koordinacia [8].  

XX saukunis 70-ian wlebSi SemuSavebul iqna “saSiSi 
faqtoris analizisas kritikuli sakontrolo wertilis 
gamovlenis koncefcia” (НААССР –Hazard Analyses and Critical 
Control Point), romlis mixedviT sasursaTo produqtebis uvn-
eblobis uzrunvelsayofad ar aris sakmarisi saboloo pro-
duqtis xarisxisa da uvneblobis kontroli, aucilebelia 
`saSiSi faqtorebis” gamovlena da maTi `kritikuli werti-
lebis” monitoringi produqciis warmoebis mTeli procesis 
ganmavlobaSi, nedleulidan _ mza produqtamde da gamov-
lenis SemTxvevaSi pasuxusmgebloba mTlianad ekisrebaT mwar-
moeblebs, rac saSualebas aZlevT maT aamaRlon produqciis 
uvneblobis kontrolis efeqturoba. saSiSi faqtorebia:  

 biologiuri; 

 qimiuri;  

 fizikuri.  
fizikuri faqtorebi warmoadgenen saSiSi faqtorebis 

yvelaze gavrcelebul saxes. maT miekuTvneba produqtSi 
ucxo sxeulis arseboba da Sesabamisad momxmareblis da-
Savebis riski sakmaod dabalia, radgan ZiriTadad isini 
patara zomisaa. Qqimiuri faqtorebia: pesticidebi, hormone-
bi, ekologiuri damaWuWyianeblebi da sxva. momxmarebelTa 
daavadebis riski maRalia. biologiuri faqtorebia makro- 
da mikrobiologiuri. makrobiologiuria toqsikuri an da-
avadebis matarebeli mwerebi da mRrRnelebi. gansakuTrebiT 
saSiSia sakveb produqtSi gamravlebuli paTogenuri mikro-
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organizmebi, romlebmac SesaZlebelia gamoiwvion aTasobiT 
momxmareblis daavadeba da zogjer letaluri efeqti.  

sursaTis warmoebis axali teqnologiebis gamoyenebis 
Sedegad modifikacia ganicada Zvelma teqnologiurma pro-
cesma, rac dakavSirebulia nedleulsa da naxevarfabri-
katebSi toqsikuri nivTierebebis warmoqmnasTan. araorga-
nuli da organuli bunebis qsenobiotikebis moxmarebiT re-
alurad ziandeba mosaxleobis janmrTeloba, izrdeba eko-
logiuri katastrofa, vinaidan garemoSi moxvedrili qseno-
biotikebi xasiaTdebian niadagsa da wyalsatevebSi dag-
rovebis unariT, atmosferuli dinebebis saSualebebiT aTa-
sobiT kilometrze gadaadgilebiT. kvebiT jaWvebSi gadaad-
gilebis Sedegad qsenobiotikebi xvdebian adamianis organiz-
mSi da iwveven seriozul darRvevebs. toqsikuri nivTie-
rebebis raodenobrivi ori ZiriTadi maxasiaTebelia: Lld50 () 
da ld100 anu doza, romlis miRebisas iRupeba eqspe-
rimentuli cxovelebis 50 an 100%. toqsiurad iTvleba 
yvela nivTiereba, romlisTvisac ld mcirea. t0,5 axasiaTebs 
toqsinis an misi gardaqmnis produqtis organizmidan naxe-
vrad gamoyvanis dros. igi SeiZleba meryeobdes ramdenime 
saaTidan aTeul wlebamde. 

radioaqtiuri nivTierebebi sasursaTo produqtebSi da-
WuWyianebis erT-erTi saxifaTo saxea, xvdebian kvebiTi ja-
Wvis saSualebiT: atmosfero – qari – wvima – niadagi – mce-
nare – cxoveli – adamiani.  dedamiwis radiaciuli foni ga-
mowveulia planetis cocxal da aracocxal obieqtSi arse-
buli bunebrivi radionuklidebiT, romelTac miekuTvneba:  

 kosmogenuri radionuklidebi _ 3H, 7Be, 14C, 22Na, 24Na; 
 garemoSi arsebuli radionuklidebi _ 40K, 226Ra, 238U, 

232Th. 
adamianis mier aRmoCenili pirveli radionuklidia 

radoni. 226Ra izotopis daSlis Sedegad es keTilSobili 
airi organizmSi xvdeba CasunTqvis gziT. radonis wyaroa 
qvisa da aguris Senobebi, niadagi, samSeneblo masalebi. 
maRalia misi Semcveloba sardafebSi, Senobis I sarTule-
bze, miwisqveSa wylebSi. Mmisi mocilebis efeqturi saSuale-
baa Senobis aeracia [2,4,8]. 

atmosferoSi bunebrivi radionuklidebis Semcveloba 
gaizarda organuli sawvavis (naxSiri, navTobi, torfi), mi-
neraluri sasuqebis, sasargeblo wiaRiseulis da sxvaTa mo-
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povebis Sedegad. atomuri energiis gamoyenebam garemoSi war-
moqmna xelovnuri radionuklidebi. ZiriTadi wyaroa: birTv-
uli iaraRis gamocda, uranis sabadoebis mopoveba da ga-
damuSaveba, birTvuli reaqtorebis muSaoba, birTvuli saT-
bobis gadamuSaveba, radiaqtiuri narCenebis da samarxebis 
araswori eqspluatacia, avariebi atomur eleqtrosadgure-
bze. xelovnur radionuklidebs Soris gamoiyofa  gansaku-
TrebiT gavrcelebuli 21, romelTagan 8 aris mosaxleobis 
Sinagani dasxivebis ZiriTadi wyaro: 14C,137Cs,90Sr,106Ru,144Ce,-
131I,95Zr. momatebuli radioaqtiuri fonis mqone teritoriebis 
mosaxleoba sakvebTan erTad Rebulobs radionuklidebis 
gansazRvrul raodenobas, rac safrTxes uqmnis janmrTe-
lobas, zogjer ki sicocxles. adamianis organizmSi moxve-
dra SesaZlebelia sami gziT: radioaqtiuri nivTierebebiT 
daWuWyianebuli haeris CasunTqva; sakvebTan da sasmelTan er-
Tad; kanidan. gansakuTrebiT saSiSi xelovnuri radionuk-
lidebia 99Sr, 137Cs, 131I. Seswavlilia maTi Sewovis, organizmSi 
ganawilebis, dagrovebis, gamoyofis, radioaqtiuli gamosxi-
vebis zemoqmedebis meqanizmebi jaWvis biomolekula – ujre-
di – qsovili – organizmi   yvela etapze. magaliTad, iodi _ 
organizmSi aris 25 mg. grovdeba farisebr jirkvalSi, ku-
nTebSi, ZvlebSi, RviZlSi, TirkmlebSi, Tavis tvinSi, sisx-
lSi da sxva. iodis ZiriTadi bioroli ganisazRvreba misi 
monawileobiT farisebri jirkvlis hormonis – Tiroqsinis 
sinTezSi. iodis deficitisas viTardeba endemuri Ciyvi, go-
nebrivi CamorCeniloba bavSvebSi – kretinizmi. misi naerTebi 
zrdian imunogenezzs – leikocitebis fagocitur aqtivobas. 
iodis naerTebs iyeneben endemuri Ciyvis, aTerosklerozis, 
bronqitis, bronqialuri asTmis, revmatizmis, vercxliT da 
tyviiT mowamvlis SemTxvevebSi. I131 radioaqtiuri nuklidi 
gamoiyeneba farisebri jirkvlis mdgomareobis gamosakvle-
vad, kibos mkurnalobisaTvis.Ffarisebri jirkvali Cveni or-
ganizmis `diriJoria~. igi sisxlSi gamoyofs 2 ZiriTad hor-
mons: triiodTironins Dda Tiroqsins (erTad maT uwodeben 
Tireoiodur hormonebs), romlebic aCqareben metabolizms. 
Tireoiodidebis ukmarisoba (hipoTireozi) iwvevs moTenTi-
lobas, Zilisadmi midrekilebas, Sromisunarianobis da max-
sovrobis daqveiTebas Warb wonas. SesaZlebelia sawinaaRm-
dago mdgomareobac: hormonebis siWarbe (hiperTireozi an 
Tireotoqsikozi) iwvevs moWarbebul adznebadobas, nervozs, 
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taqikardias sigamxdres. ra aris mizezi? erTi molekula 
triiodTironinis Seicavs iodis 3 atoms, Tiroqsinis mole-
kula _ iodis 4 atoms, amitom, Tu ar aris iodi – ar aris 
hormonic. deficiti Seivseba zRvis nobaTiT, iodizirebi 
mariliT.  3g iodi organizmisaTvis sasikvdilo dozaa.  

mcire dozebiT dasxivebis mimarT gansakuTrebuli 
mgrZnobelobiT gamoirCeva ujredis birTvi, mitoqondriebi. 
am dros iTrguneba JangviTi fosforilirebis reaqciebi, 
icvleba nukleoproteidebis fizikur-qimiuri Tvisebebi, adg-
ili aqvs raodenobriv da Tvisebriv cvlilebebs dnm-is mo-
lekulaSi, irRveva transkrifciisa da translaciis proc-
esebi, membranebis funqcia, iTrguneba energetikuli proce-
sebi, K+, Na+  gadasvla citoplazmaSi [1,4]. SesaZlebelia 
moxdes yvela saxis mutacia: 

 genomuri – cvlilebebi qromosomebis haploidur ric-
vebSi; 

 qromosomuli – qromosomebis struqturuli da raode-
nobrivi cvlilebebi; 

 genuri an wertilovani – genis molekulis struqtu-
ris cvlileba, rasac moyveba biologiurad araaqti-
uri cilis sinTezi. 

 
arCeven ujredis radiaciuli dazianebis sam etaps:  
 

 fizikuri. adgili aqvs makromolekulebis ionizacias 
da agznebas. energia STainTqmeba susti adgilebis mier: 
cilebSi _ SH-jgufebis, dnm-Si – Timinis qromo-
foruli jgufebis, xolo lipidebSi _ ormagi bmebis 
mier. 

 qimiuri. cilis radikalebis, nukleinis mJavebisa da 
lipidebis urTierTqmedeba JangbadTan, wylis radika-
lebTan da sxva, Sedegad peroqsidebis warmoqmna, Ja-
ngviTi procesebis daCqareba, membranebis struqturis 
darRveva, destruqciuli procesebis gaZliereba, ferm-
entTa aqtiurobis cvlileba. 

 bioqimiuri. vlindeba fermentebis gamoTavisuflebiTa 
da aqtiurobis cvlilebiT gamowveuli darRvevebi. ga-
moixateba atf-is aRdgenis sistemis dazianebaSi ... 
organizmis dasxivebisas mcirdeba glikogenis Semcve-
loba ConCxis kunTebSi, RviZlsa da sxva qsovilebSi, 
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irRveva glukozisa da polisaqaridebis daSlis pro-
cesi[8].  
lipidebze radiaciuli dasxivebis zemoqmedebisas mci-

rdeba maTi saerTo Semcveloba organizmSi, magram qsovi-
lebs Soris gadanawilebis Sedegad sisxlsa da RviZlSi ma-
Ti Semcveloba mkveTrad izrdeba. antioqsidantebis daTrgu-
nvis gamo warmoiqmneba toqsikuri peroqsidebis meti raode-
noba. am procesebs didi mniSvneloba aqvT sxivuri daav-
adebis ganviTarebis dros, vinaidan  irRveva ujredis memra-
na da ujredi kvdeba. dRes, nanonawilakebis realuri saS-
ualebebiT SesaZlebelia wyalbadis peroqsidis nanomola-
ruli koncentraciebis aRmoCena, rac warmoadgens adreul 
stadiaze nebismieri daavadebis universalur diagnostikur 
instruments[7].  

radionuklidebi organizmSi ganawilebis mixedviT Se-
saZlebelia davyoT sam jgufad:  

 radionuklidebi, romlebic ileqebian ConCxSi, e.w. os-
teotropuli izotopebi – stronciumi, bariumi, pala-
diumi da sxva; 

 radionuklidebi, romlebic koncentrirdebian RviZlSi 
_ ceriumi, lanTani, plutoniumi da sxva; 

 radionuklidebi, romlebic Tanabrad nawildebian 
sxvadasxva sistemebSi _ rubidiumi, ceziumi grovdeba 
kunTebSi, radioaqtiuri iodi akumulirdeba mxolod 
farisebr jirkvalSi 
  adamianis organizmSi radionuklidebis dagrovebis 

profilaqtikis erT-erT umniSvnelovanes faqtors warmoa-
dgens radiodacviTi kvebis koncefcia, romelic moicavs sam 
ZiriTad debulebas:  

 radionuklidebis sakvebSi moxvedris maqsimaluri 
Semcireba;  

 radionuklidebis sorbciisa da organizmSi dagrove-
bis procesis damuxruWeba;  

 racionaluri kvebis principebis dacva.  
bevri mikroelementi warmoadgens konkurentul anta-

gonists radionuklidebis mimarT, amitom sakvebis gamdid-
reba vitaminuri kompleqsebiTa da araSeTvisebadi polisaqa-
ridebiT amcirebs onkologiuri daavadebis risks, TamaSobs 
did rols radioaqtiuri zemoqmedebis profilaqtikaSi, ax-
dens Tavisufali radikalebis blokirebas neitralizaciis 
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da organizmidan maTi gamoyvanis xarjze, aaqtivebs imunur 
sistemas, axdens dacviTi funqciebis mobilizebas. kvebiTi 
boWkoebi ar Seicaven kaloriebs, ar Seiwovebian organizmis 
mier da imiTaa Zvirfasi, rom gadamuSavdebian nela da amis 
gamo, Saqris done sisxlSi matulobs nela. [1] 

dadgenilia, rom radionuklidebis Semcveloba mecxo-
veleobis produqtebSi 1000-jer mcirea, vidre mcenareul 
produqtebSi. cxoveluri produqti aZlierebs limfocite-
bis, cilovani sxeulebis – imunoglobulinebis, antisxe-
ulebis warmoqmnas, riTac Trgunavs paTogenuri virusebis, 
baqteriebisa da mikroorganizmebis zegavlenas. [3] 
A arsebobs erovnuli da saerTaSoriso monitoringi. Gga-
remos monitoringis globaluri sistemis ZiriTadi mimarTu-
lebebia: klimaturi, dabinZurebisa da ganaxlebadi bunebrivi 
resursebis monitoringi. dabinZurebis monitoringSi Sedis 
wylis xarisxis, garemos radiaciuli gaWuWyianebis, radio-
nuklidebiT dabinZurebis, adamianTa sakvebi produqtebis mo-
nitoringebi, romlebic xorcieldeba adamianis janmrTel-
obisa da dacvis, ekologiuri usafrTxoebis mizniT. [5,6] 
   evropulma qimiurma saagentom Seqmna saregistracio baza, 
daawesa reglamenti qimiur produqciaze “Codex Alimentarius”-
is mier gamoqveynebul dokumentSi “saSiSi faqtorebis kri-
tikuli wertilebis analizis sistema da misi gamoyenebis 
saxelmZRvanelo”. sakvebi produqtebis mimarT higienuri 
kontroli dawesebulia elementebis, radionuklidebis 
mimarT.  janmrTelobis saerTaSoriso organizaciis komisi-
is gadawyvetilebiT sasursaTo produqtebiT saerTaSoriso 
vaWrobis dros mkacrad kontrolirdeba radionuklidebis, 
toqsikuri elementebis – Hg,Cd,Pb,As,Cu,Sr,Zn,Fe Semcveloba 
sakveb produqtebSi.  amJamad am elementebis sia farTovdeba. 
mediko-biologiuri normativebiT gansazRvrulia sasursaTo 
produqtebSi am elementebis zRvrulad dasaSvebi koncen-
traciebi. [1,2] 
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FOOD, RADIONUCLIDS  AND PUBLIC HEALTH 
 
   It has been considered the unharmness  of food products and raw  materials 
being today’s actual problem. According to FAO jacts, the component of ra-
dionuclids in food products has increased 5-20 times since 1986 till now. 
Among the given 21 synthetic radionuclids, 8 of them are particularly spread as 
the main source of inner radiation on population: 
14C,137Cs,90Sr,106Ru,144Ce,131I,95Zr. Polluted food on the territories by in-
creased radioactive radiation influences on people’s health. It is  particularly 
studied dangerous synthetic radionuclids 99Sr,137Cs,131I injluenced mechanisms 
of absorption, distribution in organism, accumulation, isolation of radioactive 
radiation. 
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ВАХТАНГ БЕРИЯ,  ДЖУМБЕР ХУБУТИЯ 
 

К ВОПРОСУ О НЕКОТОРЫХ  ВРОЖДЕННЫХ ОСОБЕННОСТЯХ 
ХАРАКТЕРА 

 
    Открытие ряда фундаментальных законов микромира на рубеже 

19-20вв положило начало бурному развитию научных исследований в об-
ласти естественных наук. Наиболее значимые результаты были получены 
на стыке таких наук как физика, химия и биология. Исследования в об-
ласти радиационной генетики – открытие механизмов наследственной 
изменчивости, расшифровка структуры гена и принципов его функцио-
нирования, заставили по новому взглянуть на процесс эволюции органи-
ческого мира и  на место человека в этом процессе. «Человек является не-
отьемлемой частью природы» писали в своих трудах такие ученые как 
А.Энштейн, академик В.Вернадский и др. Они были убеждены, что при-
рода и ее неразделимые составляющие, земная и космическая, воздейст-
вуют  друг на другах[1] .  

Уже древние философы, со своим цельным взглядом на  окру-
жающий мир, сравнивая небесные тела и их циклы с тем, что есть в мире 
«подлунном» видели, что все проходит через стадии рождения, развития, 
кульминации, старения и смерти, чтобы в дальнейшем проявиться в но-
вой форме. Энергия, необходимая для этого процесса, именуемая в одних 
школах «энтелехией», в других случаях – «праной», «ци»  попадает в жи-
вые организмы извне. 

 20 век, в частности его вторая половина, вынес на суд обществен-
ности десятки «теорий личности». Все они допускают, что существует 
некая «человеческая натура», которую новорожденный приносит с собой 
в этот мир скорее в форме общих наклонностей и потенциальных воз-
можностей, чем константных черт. Каждая из этих теорий отражает лишь 
тот тип, который по определенным характеристикам совпадает с типом 
изобретателя теории, так как теоретик-психолог предполагает, что на 
глубинном уровне каждый человек подобен ему. Такая система взглядов 
весьма ограничена, если не сказать – пагубна. 

Возникновение в 20 веке компьютерных технологий и их быстрая 
«персонализация» привели к возникновению новых парадигм в научном 
сообществе. Парадигма, как гносеологическая модель познавательной 
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деятельности, как ведущая теория науки, может быть абсолютной, науч-
ной, государственной, общепринятой и личной. Личная парадигма – это 
сущностный метод принятия решения, опирающийся на ментальную мо-
дель конкретного человека. Нам представляется, что наиболее адекват-
ным инструментом для описания этой модели может быть символический 
язык, предоставляемый  оккультной наукой астрологией, которая дает 
наиболее точный и всеобьемлющий способ понимания человеческой ин-
дивидуальности, поведения и развития. 

Целостность, здоровье и интегрированность отдельного человека – 
это отправная точка жизнеспособного общества 21 века. Именно психо-
логии как науке, теснее всего связанной с жизнью человека, нужны обье-
диняющие идеи. Чтобы создать новую психологию, сосредоточенную на 
здоровье и целостности индивидуума надо развивать истинную науку о 
жизни, имеющую дело со всем психофизическим существованием, цен-
тральной точкой которого является сознание. Только астрология в со-
стоянии дать ту модель порядка и единства, которой недостает психоло-
гии. На сегодняшний день человек знает многое (почти все), но не пони-
мает ничего, потому что концентрация внимания на частностях нарушает 
контакт исследователя с согласованной, интегрирующей силой целого. 
Так Гете в Фаусте пишет: «...живой предмет желая изучить, чтоб ясное о 
нем познанье получить, ученый прежде душу изгоняет, затем предмет на 
части расчленяет    И видит их, да жаль: духовная их связь тем временем 
исчезла, унеслась!» (часть1 сцена 4).  

Экологический кризис, с которым человечество сталкивается сего-
дня – результат использования «знаний» без понимания универсальных 
принципов, лежащих в основе жизни (природы). Так, в желании полу-
чить«быстрые результаты», психиатры прибегают к лечению шоком и 
медикаментами, называя это терапией, фермеры используют химические 
удобрения и пестициды, оправдывая это экономической необходимостью 
и желанием спасти человечество от голодания. Американский ученый 
Дж.Гудевейдж пишет: .. по-видимому мы достигли насыщения материа-
лизмом. Он не породил ничего, кроме разочарования, войн и клас-совой 
борьбы. Его цели пусты и бессмыслены, это тупик для человечества. Мы 
должны признать существование новых данных, которые безошибочно 
указывают на величественное единство и взаимозависимость всего в 
Природе[2] Многие современные ученые и философы признают менталь-
ный и духовный аспект космоса. Так Джинс пишет: Вселенная проявляет 
признаки планирующей или контролирующей силы, которая имеет что-то 
общее с нашим индивидуальным разумом – не в смысле эмоций, морали 
или эстетической оценки, а в тенденции мыслить в таком направлении, 
которое можно описать как Математическое[3]. 
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Западная наука постепенно приходит к заключению, что энергия 
представляет собой более значимую для создания Вселенной силу, чем 
материя. Идея, что «материя из которой состоит Вселенная...это только 
нечто неуловимое, что мы называем силой или энергией», - вероятно, 
наиболее важная концепция, сформированная юным умом человечества. 
Ей нет пока и ста лет. Многие ученые пришли к убеждению, что в живых 
организмах есть невидимое организующее начало, направляющее и опре-
деляющее форму, которую примет энергия. Эту тенденцию к структурно-
сти и формообразованию в природе можно увидеть во всем, от эволюци-
онной теории до предсказуемых образцов физического и психи-ческого 
развития человека. 

 В современной квантовой физике математические уравнения, 
описывающие элементарную частицу оказались тождественны уравнени-
ям движения квантовой жидкости, то есть элементарную частицу оказа-
лось возможным описать как возбужденное состояние некоторой упругой 
среды – физического вакуума.Это возбужденное состояние остается ста-
бильным если частица имеет момент вращения – спин. Гайзенберг дока-
зал, что все многообразие элементарных частиц может быть построено из 
безмассовых частиц спина (нейтрино). Отсюда можно предположить,что 
не существует никаких изолированных, предоставленных самим себе сис-
тем (частиц, молекул,людей, галактик). Даже если они удалены друг от 
друга на значительные расстояния они продолжают принадлежать поро-
дившей их среде. Некоторые парадоксы квантовой физики, такие как 
мгновенный обмен информацией между частицами наделенными спином, 
могли бы весьма результативно обосновать некоторые феномены нашего 
макромира, включая воздействие на человека весьма удаленных планет и 
даже звезд. Это связано с тем, что небесные тела обладают моментом 
вращения, у человека же в качестве резонатора могут выступать его ча-
кры[4]. 

В астрологии каждый человек считается целостным и уникальным 
выражением универсальных принципов и энергий. Древние астрологи и 
философы считали Зодиак душой Природы, придающий жизни форму и 
порядок. Астрологическая карта рождения – это графический образ, по-
средством которого Космос (или еще нечто большее ) дает нам возмож-
ность понять его(космические) энергии и ритмы, в особенности то, как 
они действуют в каждом отдельном человеке. Основные работы в области 
психологии, рассматривающие универсальные и формообразующие 
принципы, принадлежат Карлу-Густаву Юнгу. Неважно какой термин ис-
пользуется для обозначения этих универсальных принципов - архетипы, 
сущности или формирующие принципы, факт остается фактом, что эти 
силы существуют во Вселенной и влияют на каждого из нас и изнутри и 
извне. «Человек может ожидать с большей долей уверенности, что четко 
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определенная психологическая ситуация будет сопровождаться соответ-
ствующей астрологической конфигурацией. Коллективное бессознатель-
ное, которое является предметом изучения психологии, заложено в астро-
логии в виде конфигураций символов: «планеты» – это боги, символизи-
рующие силы подсознания. Она (астрология) содержит в себе суммарный 
итог всех древних психологических знаний, включая врожденную пред-
расположенность и точный инструмент определения времени жизненных 
кризисов»(5). Зиппора Доббинс, психолог, работающий по проблеме обь-
единения психологии и астрологии, называет астрологию прекраснейшим 
намеком на обьединяющий порядок космоса, успешно переведенным в 
познавательно-понятийную форму: ...по-видимому, есть два основных 
языка имеющих универсальное применение в качестве способов класси-
фикации и символического описания реальности. Количественный язык, 
который мы называем математикой, может быть использован для описа-
ния всего, что можно подсчитать или измерить. Мне хотелось бы погово-
рить об астрологии как о наиболее универсальном качественном языке... 
Я уверена, что пройдет совсем немного времени когда бесчисленные сис-
темы личности, которые сейчас соперничают в современной психологии 
тихо исчезнут и будут заменены астрологией. Психолог Ральф Мецнер в 
своих трудах пишет: система анализа – три связанных между собой сим-
волических алфавита зодиака - знаки, дома и планетарные аспекты, веро-
ятно, лучше приспособлена к описанию сложного многообразия челове-
ческих характеров, чем существующая система типов, черт, мотивов, по-
требностей, факторов или уровней. Система имеет дополнительное пре-
имущество полной независимости от любого поведения со стороны субь-
екта и, следовательно свободна от любой пристрастной реакции[5]. 

Целью нашей работы было вызвать научый интерес к «символиче-
скому языку астрологии» у всех тех кто непосредственно занят воспита-
нием будущего поколения как-то: педагогов, психологов, дефектологов, 
воспитателей детских садов и просто родителей.  

Для наглядной иллюстрации вышесказанного с точки зрения энер-
гети-ческой составляющей мы проанализировали карту рождения ребен-
ка, обладающего акцентуированными чертами характера. Со слов роди-
телей ребенок непоседлив, легко возбудим, не слушается, не усваивает 
учебный материал, так как практически не может концентрироваться. 
Карта рождения строится на момент первого вдоха ребенка, когда проис-
ходит настройка его жизненного приемника (организма) на космические 
источники энергии. Поэтому в ней графически отражен тот энергетиче-
ский потенциал, характеризующий родившуюся личность. Натальная кар-
та была построена с помощью компьютерной программы AstroZet7, кото-
рая позволяет вывести графическое изображение карты как на экран дис-
плея, так и  на принтер.  
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  Анализ представленного энергетического рисунка показывает, 

что в карте доминирует огненная стихия: в знаке Овна у субъекта нахо-
дятся Солнце, Луна и Юпитер, в знаке Стрельца – Хирон и Плутон. Марс, 
который энергетически несет в себе огненное начало, расположен в знаке 
Скорпиона, где он фактически является управителем, то есть усилен. Та-
ким образом, в представленной натальной карте доминирует мощная сти-
хия огня. В воздушных знаках расположены Венера, Нептун и Уран. В 
земных знаках - Асцендент и Сатурн. Сатурн, который при этом занимает 
положение в знаке Тельца, значительно ослаблен противостоящим ему 
сильным Марсом, однако его значение в исследуемой карте важно – он 
является управителем Асцендента. Стихия знака Солнца, являясь одной 
из основных показывает, что ребенок должен находиться в состоянии по-
стоянной, естественной активности и от поддержания этого состояния за-
висит его здоровье и счастье. Огненным знакам необходима связь с  та-
кими же людьми огненного типа, им необходим также физически актив-
ный вид деятельности. Для своего самовыражения ребенку необходима 
значительная свобода и, если она отсутствует он сам обеспечивает себе 
это пространство, неуклонно настаивая на своей точке зрения. Проступки 
ребенка редко являются результатом плохих намерений, скорее они вы-
званы просто недостатком самоконтроля и чувствительности к окружаю-
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щим. Ребенок с доминантой огненной стихии очень раздражителен и не-
терпелив, особенно с теми, у кого преобладает водная или земная стихия. 
С такими, более чувствительными и мягкими людьми, он нередко прояв-
ляет поведение, которое вряд ли можно было бы назвать тактичным. 
Слишком большое количество огня в карте не воспринимается самим 
субьектом как проблема, до тех пор пока не будет слишком поздно что-
либо предпринять. В более зрелом возрасте это может проявиться как 
сжигание себя изнутри, особенно при злоупотреблении алкоголем и т.п. 
Излишне акцентированный огонь может приводить к проблемам в обще-
нии с другими, так как импульсивность, эгоцентризм и необузданное же-
лание действовать немедленно и любой ценой могут стать причиной 
очень грубого и равнодушного  отношения к другим людям. 

В  работе сделана попытка с помощью анализа энергетики стихий  
в карте рождения дать описание психотипа ребенка с врожденными ак-
центуированными чертами характера. Символический язык астрологии 
дает уникальную возможность для решения поставленной задачи. Заранее 
благодарим всех тех, кто прочитав нашу статью не посчитает за труд при-
слать конструктипвные замечания на наш электронный адрес: beriavakh-
tang@yahoo.com 
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vaxtang beria, jumber xubutia 

 

xasiaTis Tandayolil zogierT TaviseburebaTa 

sakiTxisaTvis 
 

warmodgena imaze, rom energia metad mniSvnelovania 
samyaros warmoqmnis procesSi vidre materia – erT-erTi 
ZiriTadi gansaxilveli koncepciaa Tanamedrove samecniero 
wreebSi. 

mravali cnobili mecnieri sabolood mivida erTnair 
daskvnamde, rom is struqtura da forma ra saxiTac xdeba 



 130 

energiis realizeba apriori ganpirobebulia bunebis kano-
niT. es principi universaluria, evoluciuri Teoriidan 
dawyebuli da adamianSi imTaviTve gansazRvruli da Ca-
debuli fizikur-fsiqikuri individualobiT damTavrebuli. 
astrologia, rogorc mecniereba iZleva imis Semecnebis 
SesaZleblobas, rom adamiani – universaluri principebisa 
da energiebis erTianobis unikaluri gamoxatulebaa. 

statiaSi moyvanili monacemebi, damajereblad mowmo-
ben imis sasargeblod, rom dabadebis ruqaSi grafikulad 
warmodgenili stiqiaTa energiebi iZleva saSualebas bavSvis 
fsiqotipis srulad aRwerisaTvis. astrologiis simboluri 
ena zedmiwevniT miesadageba dasmuli tipis amocanebis gada-
wyvetas. 
    

 
VAKHTANG BERIA,  JUMBER KHUBUTIA 

 
FOR THE ISSUE, CONSERNING INHERENT FEATURES OF 

THE CHARAKTER 
 

The notion that the energy is more important than the SUBSTANCE in 
the process of creation of the Universe, is one of the principle concepts under 
consideration in the modern scientific circles.  

Many prominent scientists came to the similar conclusions about the 
fact that the structure and the form, which executes energy realization, are a 
priori stipulated by the laws of nature. This principle is universal, starting from 
the evolutionary theory and finishing with the physical-psychological indivi-
dualism, implemented in the human being. Astrology, as a science, gives the 
opportunity of cognition of the fact, that the human being is a unique depiction 
of the universal principles and the unity of energies. 

Information, given in the article, proves that the energies of the ele-
ments, presented graphically in the birth map, give opportunity to depict the 
childs psychotype completely. Symbolic language of astrology satisfies the re-
quirements of  solving the stated tasks.       

 

 

 

 

soxumis universitetis Sromebi 
t. VI, 2008 

sabunebismetyvelo mecnierebaTa seria 
 

g e o g r a f i a 
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revaz Tolordava 
 

afxazeTis sazRvrebis transformaciis kartografiuli  
Seswavlis sakiTxisaTvis 

 
saxelmwifos mijnebi da avtonomiuri erTeulebis admini-

straciuli sazRvrebi, rogorc suverenuli saxelmwifos samarT-
lebrivi safuZveli, umTavresi zrunvis obieqts warmoadgens. is-
toriuli masalebidan (vaxtang VI  Tb. 1886, bagrationi v., 1997) 
Cans, rom XVII da XVIII saukuneebSi gammijnavi xazebi bunebrivi 
(klde, mdinare, tyis koromi) da xelovnuri (cixe-simagreebi, Tav-
dacviTi kedlebi, Txrilebi) obieqtebiT moiniSneboda, amdagvari 
midgoma feodaluri saxelmwifoebis teritoriuli diferencia-
ciis damaxasiaTebeli niSania. 

gasuli saukunis miwuruls, socialisturi banakis daSlis 
Sedegad,  aRmosavleTi evropis rig qveynebsa da yofili sabWoTa 
kavSiris zogierT respublikaSi teritoriuli uTanxmoebebi 
gaCnda. misi negatiuri gamovlinebebi sazogadoebriv dapirispire-
bebSic gadaizarda. am mxriv, saqarTvelo gamonaklisi araa: 
sazRvris Zalismierad Secvlis mcdelobam Cveni qveynis mTliano-
bis darRveva gamoiwvia.  

saxelmwifos teritoriuli gamijvnis erT-erTi ZiriTadi 
prin-cipi istoriul-geografiuli aspeqtebis (qveynis istoriuli 
sazRvrebi, sazRvris xazis reliefis maxasiaTebel wertilebze 
da xazebze gatareba da sxv.) gaTvaliswinebaSi mdgomareobs. war-
dgenil naSromSi avtoris mizania istoriul-geografiuli faqte-
bisa da arsebuli kartografiuli masalebis analizis safuZ-
velze, saqarTvelos teritoriuli mTlianobis darRvevisa da 
sazRvris xelovnuri transformaciis usafuZvlobis Cveneba.   

afxazeTis sazRvrebis formireba xangrZlivi drois gan-
mavlobaSi mimdinareobda, xolo misi teritoria saqarTvelos 
politikur mijnebSi moiazreboda. amis Sesaxeb detalur cnobebs 
Seicavs rogorc Zveli berZnuli wyaroebi, ise qarTuli samar-
Tlis Zeglebi. maT Sorisaa qarTlis mefis, vaxtang meeqvsis, sa-
mefo karis garigeba _ ,,dasturlamali~, vaxuSti bagrationis sa-
qarTvelos aRwerilobiTi da kartografiuli (1735-1745 wlebis 
atlasebi) masalebi. atlasis Semcvel rukebze asaxulia saqarT-
velos saxelmwifoebrivi da Sida teritoriuli (saerisTao, sae-
piskoposo, mxare, saspaspeto) sazRvrebi.  
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vaxuStis pirveli atlasis saqarTvelos rukis mixedviT 
(bagrationi v. 1997, gv. 21) afxazeTis teritoris Crdilo-
dasavluri savaraudo sazRvari md. kapoetis wyalze (md. bzifi) 
gadis, xolo aRmosavluri zufusa (sof. lixni) da anakofias 
(axali aToni) Sorisaa (nax.1). gavlebuli. amierkavkasiis istori-
uli wyaroebis (,,qarTlis cxovreba“) safuZvelze Sedgenili at-
lasis (1745w.) rukaze (bagrationi v., 1997, gv. 24) `afxazi“ (afxaze-
Ti) TiTqmis igive sazRvrebSia moqceuli, Tumca misi aRmosavleTi 
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sazRvari ramdenadme gadaweulia. am istoriul dokumentSi, 
amierkavkasiis teri-toriis danawilebis legendis vaxuStiseul 
interpretaciaSi (rva Zmas Soris), afxazeTi mezobel regionebTan 
(jiqeTi, odiSi, lixni) erTad `egris“ (egrisi) mxareSia moqceuli. 
amave atlasSi saqarTvelos saerisTaoebad dayofis (farnaoz 
mefe) rukaze  cxomisa da egrisis saerisTaoTa Soris sazRvari 
dRevandel q. oCamCireze gadis da  mdinareebis moqvisa da egri-
sis (md. RaliZ-ga) wyalgamyof qeds miuyveba. Crdilo-dasavluri 
mijna ki s. lix- 

nidan md. zufus (savaraudod md. xifsTa) gaswvrivaa gatare-
buli. mis Crdilo-dasavleTiT mdebare teritorias vaxuSti ba-
grationi  afxazeTs akuTvnebs. amave atlasis `kavkasiis generalur 
rukebze“ ki afxazeTi mdinareebis bzifsa da rions Sorisaa gada-
Wimuli, rac afxazeTis samTavros aRmosavleTisaken mimarTul 
`eqspansiaze” miuTiTebs. vaxuStis mier Sedgenil ,,odiSisa egeris 
wylis dasavleTis” rukaze es teritoria Zvel (jiqeTsa da odiSs 
Soris) sazRvrebSia moqceuli (bagrationi v., 1997, gv. 78). 

1745 wels vaxuSti bagrationis mier Sedgenil amierkavka-
siis generalur (rusulenovan) rukaze afxazeTisa da odiSis 
samTavroebis saxelwodebebi erTmaneTis paralelurad da Tana-
bari zomis SriftiTaa gamosaxuli. aqedan gamomdinare unda viva-
raudod, rom aRniSnuli geografiuli obieqtebi sinonimur er-
Teulebad da erTian (anakofiidan md. rionamde) regionadaa aRia-
rebuli. amave atlasis pirveli rukis legendis mixedviT karto-
grafiul masalaze Zveli egrisi da afxazeTia asaxuli, romelic 
ukve imereTad iwodeboda. igi moicavda imereTis, odiSis, guriis, 
afxazeTisa da svaneTis samTavroebs. sakuTriv afxazeTis aRmo-
savleT sazRvrad aqac md. fsircxaa naCvenebi. 

amrigad, vaxuSti bagrationis rukebze afxazeTis terito-
ria md. bzifisa da anakofias (axali aToni) Sorisaa lokalize-
buli. mas Crdilo-dasavleTiT jiqeTi xolo aRmosavleTiT  
odiSi esazRvreba. amasTan, sakuTriv `afxazis“ (afxazeTis) 
sazRvrebi, XVII saukunis Sua wlebamde, ucvleli rCeba.  

XVII s-is pirvel naxevarSi afxazeTis samTavros Crdi-
loeTiT adiRe esazRvreba, xolo jiqeTTan sasazRvro xazma md. 
mzimTamde gadaiwia. levan II dadianis mefobis dros afxazeTis 
sazRvris samxreT–aRmosavleTi monakveTi md. kelasuris marcxena 
(cincaZe, 1978, gv. 89)  napirze gadioda. aqedan, igi uxvevda md. ko-
dorisaken, adioda kodoris (fanavis) qedze da grZeldeboda md. 
RaliZgis saTaveebamde. am wertilidan afxazeTi svaneTis samTa-
vros esazRvreboda. amasTan, kodoris xeobis zemo weli kvlav 
afxazeTis samTavros SemadgenlobaSi rCeboda. Tumca, sxva wya-
roebis mixedviTi (lamberti, 1991, gv. 12), afxazeTsa da samegre-
los Soris sazRvari md. kodorze gadioda. levan II dadinis 
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gardacvalebis (1657 w.) Semdeg afxazeTis samTavros teritoria 
samxreT-aRmosavleTisken farTovdeba da ukve XVIII saukunis bo-
los md. enguramde gadmoiwia. XVIII-XIX saukuneebis mijnaze ki 
odiSis samTavrom samurzayanoze gavlenis ganmtkiceba (cincaZe, 
1978, gv. 96) moaxerxa. mogvianebiT, jiqebma gammijnavi xazis md. 
mzimTidan gagris midamoebamde gadmotana SeZles. 

XIV saukunidan afxazeTis teritoria Crdilo-dasavleTi-
dan samxreT-aRmosavleTis mimarTulebiT `Camococebas“ ganicdi-
da, romelic XIX s-mde gagrZelda da qarTuli teritoriis mniSv-
nelovani nawilis dakargviT damTavrda. 

 
 

samurzayanos rusul teritoriul-administraciul erTeu-
lad gadakeTebis (1840 w.) Sedegad dadgenili sademarkacio xazi 
rusma moxeleebma enguris dinebis erT-erTi kalapotis marjvena 
tots gauyoles (nax.2) da samurzayanos kuTvnili soflebi didi 
da patara koki odiSis samTavros SemadgenlobaSi moaqcies. 

amrigad, XIX s-is pirveli naxevarSi samurzayanos sabo-
qaulosa da odiSis  samTavros Soris sazRvari md. engursa da 
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xirumis qedze gadioda (cincaZe, 1978, gv. 102). afxazeTis samTavro 
ruseTTan SeerTebis (1864 w.) Semdeg soxumis samxedro ganyofi-
lebad gadakeTda. misi Crdilo-dasavluri sazRvari  md. bege-
refsTaze (xolodnaia reCka) iqna gatarebuli. md. mzimTis aRmo-
savluri teritoria ki ruseTis mTavrobam Savi zRvispireTis 
okrugs miuerTa. 

XIX saukunis meore naxevarSi kavkasiis teritoriuli 
cvlilebebi axali administraciuli erTeulebis CamoyalibebaSi 
ai-saxa. maTi marTvis mowesrigebis mizniT, 1900 wels kavkasiis 
samxedro-topografiuli ganyofilebis mier Catarebuli gamoT-
vlebis mixedviT (Винников, 1905, gv. 103), maSindeli afxazeTis te-
ritoriis farTobma (soxumis okrugis farglebi) 7253,27 kv. versi 
(8254,22 km2) Seadgina, rac mis Tanamedrove farTobTan (8700 km2)  
SedarebiT 445,78 km2 naklebia. 

1904 wlis dekemberSi ruseTis imperatoris brZanebulebiT, 
gagris klimaturi sadguri da misi mimdebare teritoria zRvispi-
reTis guberniis soWis okrugs miuerTes. mefis ruseTis admini-
straciuli dayofiT 1919 w-mde afxazeTis danarCeni teritoria 
`soxumis okrugad“ iwodeboda. sazRvris aseTi mdebareoba naCve-
nebia imdroindel orversian rukaze, romelic Cven mieraa inter-
pretirebuli (nax. 1).  

mogvianebiT, saqarTvelom SeZlo afxazeTis Crdilo-
dasavleTi sazRvris, md. bzifidan Crdilo-dasavleTiT, md. mex-
adiramde gadaweva. ruseT-saqarTvelos 1920 wlis 7 maisis xelSe-
krulebis me-3 muxlis Tanaxmad (`komunisti“ N15, Tbilisi, 1920) 
sazRvris xazi Savi zRvidan ukve md. fsous gaswvriv gadioda. 
aqedan ki asaxCis qedisa da mTa agapetas (agefsTa) Txemze gada-
dioda, saidanac kavkasionis mTavar wyalgamyof qeds miuyveboda.  

1921 wlis TebervalSi, sabWoTa ruseTis mier saqarTvelos 
aneqsiis Sedegad, saqarTvelo-ruseTis sazRvari pilenkovos 
raionSi (daba�ganTiadi), s. xolodnaia reCkasTan, md. bagrifsTaze 
(md. xaSufse) dafiqsirda, romlis Sedegad es Temi soWis raionis 
sazRvrebSi moeqca (nax.1). pilenkovos Temis afxazeTis Semadgen-
lobaSi gadacemis Sesaxeb dadgenilebis (1928 w) realizacia sa-
demarkacio komisiis mier  rsfsr-sa da afxazeTs (saqar-Tvelos) 
Soris sazRvris md. fsouze gatarebaSi aisaxa. komisiam 
ixelmZRvanela ra, rusuli eTnosis upiratesobiT ZirZvel (afxa-
zur) mosaxleobasTan SedarebiTa da istoriuli samarTlianobis 
principis sruli ugulvebelyofiT md. fsous orve mxareze mde-
bare s. aibga ruseTis federacias miakuTvna. iqve miTiTebuli iyo 
am (nax.1) politikuri gadawyvetilebis - `mosaxleobis sameurneo 
da kulturuli interesebiT~ (Сагариа , 1985, gv. 19) motivireba.  

saxelmwifo sazRvris xSiri cvlileba im periodSi Sedge-
nil rukebzec aisaxa. ase, magaliTad, Tu afxazeTis rusulenovan 
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satransporto-ekonomikur rukaze (Числов, 1928, gv.1) aRniSnuli 
sazRvris mdebareoba md. bagrifsTazea dafiqsirebuli, mogviane-
biT, (javaxiSvili, 1932, gv. 1) es xazi jer md. fsous gaswvriv mie-
marTeba, xolo Semdeg asaxCis  qedze (nax. 1) gadadis. erTi wlis 
Semdeg ki saqarTvelos rukaze (javaxiSvili, cxakaia, 1933, gv. 1) 
sazRvari mdinareebis fsousa da mzimTas Sorisaa gatarebuli.     

  dRes, afxazeTSi saqarTvelos faqtobrivi iurisdiqcia ar 
myardeba. aSkaraa rom, am samarTlianobis aRdgena dRis wesrigSi 
sazRvrebis demarkaciis sakiTxsac daayenebs. delimitaciis pro-
cesSi ki sakamaTo SeiZleba gaxdes s. aibgas md. fsous marjvena 
sanapiroze mdebare teritoria, romelzec saqarTvelos saxelm-
wifos kanonieri pretenzia gaaCnia.  

afxazeTis sasazRvro sivrcis  Tanamedrove mdgomareobis 
dazustebis mizniT sxvadasxva masStabis topografiul da zogad-
geografiul rukebze Cvens mier Catarebulia gazomvebi meqanikuri 
da kompiuteruli meTodiT (r. Tolordava, 2005, gv. 52). gaeros 
1958w. da 1983w. konvenciebis (United Nations. http://www.un.org/Depts/los/sear 
1999). safuZvelze SemoTavazebulia sazRvao sazRvris sanapiro 
xazze gatarebis praqtikis Canacvleba teritoriuli wylebis gare 
perimetriT. Cvens SemTxvevaSi sxvaoba_Lter.-Lsan = 205,71km-
197,16km=8,55km-ia (nax. 1). 

amrigad, saqarTvelos saxelmwifo sazRvris afxazeTis mo-
nakveTis sigrZem (teritoriuli wylebis sazRvris gaTvaliswine-
biT) 455,53 km Seadgina. sabolood, samegrelo-zemo svaneTis mxa-
resTan administraciuli sazRvris sigrZis (142,28 km.) gaTvaliswi-
nebiTa da miRebuli Sedegebis geoinformaciuli analizis safuZ-
velze avtonomiuri respublikis Tanamedrove sazRvrebis jamuri 
sigrZe_605,46 km. miviReT. unda avRniSnoT, rom sazRvao sazRvris 
sanapiro xazidan akvatoriis siRrmisken amdagvari gadaweva afxa-
zeTis saxelmwifo teritoriis morigi transformaciis SesaZleb-
lobas mogvcems _ misi iurisdiqciis qveS damatebiT 4279 km2 far-
Tobi moeqceva da afxazeTis saxelmwifo teritoriis jamuri 
farTobi 12879 km2 gaxdeba.  

amrigad, afxazeTis sazRvrebis transformacia, mniSvnelovan 
teritoriul cvlilebebTanaa dakavSirebuli. istoriuli wyaroe-
bisa da kartografiuli masalis analizis safuZvelze mivediT 
daskvnamde, rom sazRvris mniSvnelovan cvlilebebs XVII-XVIII s.s 
qonda adgili, ramac mocemuli teritoriis samxreT-dasavleT mi-
marTulebiT ,,Camococeba” ganapiroba. Tu XIX s more naxevrisaT-
vis misi  samxreT-aRmosavluri (administraciuli) sazRvari sameg-
relos samTavrosTan stabilurobis fazaSi Sevida, Crdilo-dasav-
leTur monakveTze es procesi jerac ar aris damTavrebuli (md. 
fsouze, sof. aibgas teritoria) amJamad, saqarTvelos teritoriu-
li mTlianoba darRveulia. misi aRdgenis Semdeg, qveynis intere-
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sebidan gamomdinare, umTavres amocanad rCeba saxmeleTo sazRvri-
sa da teritoriuli wylebis gamijvnis sakiTxebis SeTanxmeba.  
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malxaz Rvinjilia 
 

samdinaro-sportuli turizmis geografiuli 

aspeqtebi  

(saqarTvelos magaliTze) 
 

sawyalosno _ sportuli turizmi (samdinaro - raftingi, 
slalomi, kanioningi, jomardingi da sprinti da sazRvao - 
serfingi, vind-serfingi) saerTaSoriso turistul industriaSi 
sakmaod maRali popularobiT sargeblobs. saqarTveloSi sazRvao 
mimarTulebis sawyalosno sportuli turizmis ganviTarebis 
xelSemwyobi bunebrivi pirobebi (marCxi zRva, susti qarebi, 
maRali da cicabo talRebi) ar arsebobs. samdinaro-sawyalosno 
sportuli turizmis ganviTarebis xelsayreli bunebrivi pirobebi 
(mTis mdinareTa didi daqaneba, CanCqerebi da sxv) ki piriqiT - 
CvenSi notio klimaturi da alpuri reliefuri aspeqtebis gamo, 
sportisa da turizmis am saxeobas eqstremaluri xasiaTis 
daniSnulebas aZlevs.  

saqarTvelos bunebriv-geografiuli pirobebis (geologiuri 
aRnagoba, klimaturi da reliefuri Taviseburebebi, mdinareTa 
hidrologiuri niSnebi), materialur-kulturuli, istoriuli da 
tradiciuli kategoriebis erTian-mTlianobaSi asaxvisa da 
kompleqsur-geografiuli aRqmis safuZvelze avtoris mier 
dasaxuli amocana  qveynis sawyalosno-sportuli turizmis 
marSrutebis gamoyofas iTvaliswinebs.     

cnobilia, rom samdinaro-sportuli turizmi gulisxmobs, 
rTuli gadasalaxaobis mdinareebze, ama Tu im tipis (kanoe, 
katamarani, baidara, kaiaki, gasaberi navi) sacurao saSualebebiT 
daSvebis (winaswar gansazRvrul distanciaze) Catarebas. gamo-
iyeneba, agreTve rogorc niCbiani da afriani, aseve motoriani 
navebic.  

zogadad, gadasalaxaobis siZnelis mixedviT, mdinareebs 
martiv I-IV da rTul V-VI kategoriebad yofen. maRali kate-
goriis sirTulis mdinareebis CanCqarebi da Woromebi daSvebis 
maRal risksa da turebis Catarebis SezRudvas ganapirobeben.  am 
mdinareebze mxolod gamocdili sportsmenebi asparezoben.  

swrafdaSvebis mizniT gamoyenebuli navebis nairsaxeobani 
gansazRvrulia mdinareTa hidrologiuri niSnebisa da am Tu im 
xalxis istoriuli tradiciebis  mixedviT. aRsaniSnavia indielTa 
erTniCabiani kanoe. mdinareTa maxasiaTeblebis (sigane, siRrme, 
wyaluxvoba, meandrireba, siCqare) Sesabamisad, am naviT wyalze 
daSvebas 4-dan 20-mde kaci axorcielebs. tailandsa da samxreT-
aRmosavleTi aziis qveynebSi, sawylosno sportuli Sejibrebisas, 
kanoes 50 kaci marTavs.  
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samdinaro sportul SejibrebebSi iyeneben eskimosur 
kaiaks, romelic xisgan gamoTlili hermetuli erT an 2-3 kacian 
navs warmoadgens. kaiakingi - eqstremaluri sawyalosno turizmis 
erT-erTi saxea, adamianisa da stiqiis dapirispirebaa. mas sami 
saxe gaaCnia: 

slalomi anu maRalteqnikuri daSveba. sportsmeni-
turistebis mier, drois maqsimalurad mcire monakveTSi, mdinaris 
gaswvriv arsebuli bunebrivi (Cqerebi, lodebi) an specialurad 
mowyobili siZneleebis (firniSebi) fizikurad ukontaqto gada-
laxvas aqvs adgili; 

rodeo. slalomis es  saxeoba ufro garTobiTi xasiaTisaa. 
Sejibreba rezinis navebiT akrobatuli elementebis, Tavdayira 
curvis, trialebis TanxlebiT mimdinareobs. 

samdinaro-sportuli turizmis popularoba da ganviTare-
bis done sakmaod maRalia. masze metyvelebs rogorc saerTaSo-
riso, ise regionuli da adgilobrivi donis Cempionatebis si-
mravle. prestiJulobiTa da monawile qveynebis simravliT ga-
moirCeva msoflio Cempionati, romelic 2009 wlis 12-15 ivniss Ca-
tarda bosnia-hercogovinaSi da 35 qveyana monawileobda.  

Sejibrebebi (gunduri da personaluri) mraval turists 
izidavs. mis  prestiJulobas Cempionatis masStabi da monawileTa 
Senatanebi gansazRvravs. ase, magaliTad, evropis Cempionatze mo-
nawileoba 500 evros, msoflio Cempionatze ki 50 evros Seadgens, 
xolo ruseTis Ria CempionatSi monawileoba (turistebis mozid-
vis mizniT) ufasoa.  

turistebis mozidvas turoperatorebis mier momsaxurebis 
paketebis (mag. maraToni) SemoTavazeba gansazRvravs. turebi gaza-
fxulze, zafxulsa da Semodgomaze tardeba da 1-2 dRis ganmav-
lobaSi (dReSi 3-4 sT) grZeldeba. monawileobis fasebi kviris 
dReebisa da jgufis wevrTa raodenobis mixedviTaa dadgenili. 

saqarTveloSi samdinaro sportis istoria XX s-is 70-iani 
wlidan iRebs saTaves. 1971 wels a. yavelaSvilis moxaliseTa (v. 
geleiSvili, z. da g. saxelaSvilebi, n. rCeuliSvili, j. qriste-
saSvili, n. enuqiZe) jgufma (`Svidkaca~) pirveli samdinaro-
sportuli eqspedicia Caatara. marSruti (Tbilisi, md. mtkvari-
kaspiis zRva-md. volga-volga-donis arxi-md. doni-azovis zRva-
qerCis srute-Savi zRva-baTumi) 45 dRes gagrZelda.  

qveynis samdinaro-sportuli turizmi xelaxla iwyebs aR-
orZinebas. Camoyalibda (2001 w) saTavgadasavlo klubi `jomardi~, 
romelic adgilobriv mdinareebze samdinaro-sportul turebs 
awyobs. daSvebebis sezoni april-oqtombris Tveebs (piki ivlisi-
agvisto) moicavs da mdinareebis mTiuleTisa da fSavis aragvis 
(zemo weli), mtkvris (borjomi, varZia), ioris, rionis, iSviaTad 



 141 

texurisa da cxeniswylis xeobebis hidrologiurad rTul ub-
nebze  xorcieldeba.  

 
sur. #1. raftingi md. mtkvarze (borjomis xeoba) 

 
saqarTvelos amJamad moqmedi sawyalosno-sportuli mar-

Srutebis dagegmvis (markireba) umTavres winapirobebs, rTul hi-
drologiur niSnebTan (CanCqerebi, Woromebi, vardnilebi) erTad, 
warmoadgendnen geomorfologiuri (kanionebi, viwrobebi, trogebi, 
STenilebi, mRvimeebi, travertinebi, eratikuli lodebi, svetebi), 
fenomenebi, iqTio- ornito- da zoofaunis populaciebi, landSaf-
turi (reliqturi da Tanamedrove maradmwvane tyeebi, adventuri 
da endemuri mcenareebi, koromebi), kontrastebi, arqeologiuri 
Zeglebi (adamianTa sadgomebi, dolmenebi, yorRanebi, samarxebi, 
naqalaqarebi), muzeum-nakrZalebi (kldeSi nakveTi qalaq-
monastrebi, nasaxlarebi), xalxuri arqiteqturis nimuSebi (koSke-



 142 

bi, galavnebi, safortifikacio nagebobebi), anTropogenuri (gamoq-
vabulebi) naSTebi.  

aRniSnuli bunebrivi da xelovnuri fenomenebis gaTvalis-
winebiT qveyanaSi  Seqmnilia da funqcionirebs sawyalosno-
sportuli turizmis marSrutebi. mTiuleTis aragvis _ daba fasa-
nauri-s. menesura (sigrZeE13km), fSavis aragvis _ kopalas saloca-
vi-s. maRaroskari-s. Tvalivi (sigrZe 15 km), md. mtkvris _ jiaTxe-
vis hes-i borjomi (sigrZe 10km). 

 
 

sur. # 2. raftingi md. fSavis aragvze 
 
turistebis mozidvis xelSewyobis mizniT saqarTve-

loSi swrafi erTjeradi daSvebis dabali satarifo (30-35 
lari) politikaa gatarebuli. momsaxureobis sruli paketi 
(transportireba, kveba, aRWurviloba _ standartuli, gasa-
beri-Svidkameriani raftingis navebi, Cafxuti, Jileti, niCbe-
bi, Termosis funqciis neoprenis kostumi) 70 lars Seadgens. 
ekipaJis (erTi instruqtori da 7-8 turisti) usafrTxo daS-
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vebas (erTdRiani turis daSvebis saSualo xangrZlivoba 1.20 
sT) turistuli kompania uzrunvelyofs.  

saqarTvelos sawyalosno-sportuli turizmis samomx-
mareblo qseli (bazari) sakmaod mwiria. qveynis turopera-
toruli kompaniebis ricxvi mokrZalebuli (sami kompania) da 
lokaluri (mxolod q. Tbilisi) xasiaTisaa. pirveli kompa-
nia (`JOMARDI~) mxolod 2005 wels, xolo danarCeni ori 
(Georgian adventure and tours~, `Rafting Georgia~) 2007 
wels daarsda. bazarze konkurenciis miuxedavad amJamad 
`JOMARDI~-is wliuri momsaxureba 50%-ze mets (1500-mde tu-
risti) Seadgens.  

samomxmareblo bazris dinamika (2005 w - 300 kaci, 2006 
w - 400 kaci, 2007 w - 500 kaci, 2008 w - 1000 kaci da 2009 w - 
1500 kaci) zrdis neli tempis maniSnebelia. amave dros, 
momxmarebelTa Soris ucxoelTa wili sakmaod mcirea.  

qveynis bunebrivi (reliefis fenomenebi, gaSviSvlebebi, 
STenilebi, kanionebi, naRvenTi da nawreti formebi, biomra-
valferovneba, landSaftebi) da xelovnuri (materialur-
kulturuli Zeglebi, xalxuri tradiciebi - gastronomia) 
fenomenebis gaTvaliswinebiT avtoris mier SemoTavazebulia 
saqarTvelos sawyalosno-sportuli turizmis ganviTarebis 
perspeqtiuli eqvsi regioni (cxrili, # 1) da gamoyofilia 
13 marSruti: 

rogorc motanili cxrilidan Cans saqarTvelos bune-
brivi landSaftebis arerTgvarovneba da siuxve, socialur-
ekonomikuri faqtorebis unikaluri gamovlinebebi da kav-
kasiis regionisadmi adamianuri dainteresebaTa gaTvaliswi-
nebiT sawyalosno-sportuli turizmis perspeqtiuli regio-
nebisa da marSrutebis praqtikuli realizacia qveynis eko-
nomikisa da kulturis, socialur-demografiuli sferos, 
ekologiuri aspeqtebisa da garemos mdgradi ganviTarebis 
winapirobebis Seqmna unda ganapirobon.  

amgvarad, saqarTvelos bunebriv-rekreaciuli resurse-
bisa da pirobebis geografiuli xedvis avtoriseuli warmo-
Cinebis Sedegad dadasturebulia qveynis sawyalosno-spor-
tuli turizmis potenciuri SesaZleblobebi da misi ganvi-
Tarebis maRali perspeqtivebi. saqarTvelos, rogorc mTian 
qveynas mdinareebze swrafi daSvebis saqmianobis organiza-
ciis realizacias mTis kldovani agebuleba, uxvi atmosfe-
ruli naleqebis sezonuri xasiaTi, reliefis maRali atraq-
tivoba, biomravalferovnebis maRali (4500-4600 saxeoba) maC-
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venebeli, rTuli gamavlobis mdinareebi, materialur-
kulturuli, istoriul-tradiciuli kategoriebis simravle 
ganapirobeben.     

 
 
 
 

saqarTvelos samdinaro-sportuli turizmis perspeqtiuli 
obieqtebi 
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turi wiwvnarebi, CanCqeri; s. 
genwviSidan 2-3 jgufis daSveba 
navebiT s. aJaramde 

2 kodoriII. s.s. 
aJara-Cxal-Ta; 
7 km, IV 
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dasaxlebuli punqtebis agro-
kulturebi, wiwvnari tyeebi 
gardamavali muxnar-wablnarSi, 
maRali mTis landSaftebi 

3 kodori III. s.s. 
CxalTa-
qvafCara; 6km, 
IV 

na
vi
 

wablisa da cacxvis populacie-
bis mo-nacvleoba; sawyisi punq-
tidan me-3 km-ze kapitaluri xi-
di (md. ptiSis Senakadze), SeCe-
reba s. qvafCaraSi. 

4 kodori IV. 
s.s. qvafCara-z. 
laTa; 16 km, IV 

na
vi
 

maRalmTis landSaftebis kon-
trastuloba. navidan Cans xeo-
bis mcenareebi: Walis tye, 
wiflnar-rcxilnarebi, wiwvnare-
bi da su-balpuri mdeloebi. Se-
Cereba s. z. laTaSi. karvis gaS-
la, TevzWera, pikniki. 

5 kodori V. s. 
s. z. laTa-qv. 
laTa; 11 km, IV 
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viwro da cicabo kanioni (H=150 
m), `baga-tis~ klde, bzis koro-
mebi, polidominan-turi kolxu-
ri tye; kldis Tavze: saavto-
mobilo gza da 2 gvirabi. 

II. svaneTis  
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6 qvemo svane-Ti. 
s.s. xo-furi-
gvimra-la; 10 
km, III 
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maRali mTebi, subalpuri da 
alpuri mde-loebi, xeobis 
kldovani ferdobebi, buC-
qnarebi. svanuri namosaxlarebi. 
SeCereba s. gvimralaSi 

7 zemo svaneTi.  
s. xaiSi- 
jvris wyal-
sacavi; 20 km, 
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gastronomiuli turi: svanuri 
kerZebis dagemovneba;  navebiT 
daSveba. sanaxaobani: dabali 
gorakebi, dabali, saSualo da 
ma-Rali mTebi. mdinareze Cqere-
bi. kolxeTis farTofoTlovani 
tyis mwvane saburveli; SeCereba 
jvris wyalsacavTan. engurhesis 
kompleqsi; svanuri koSkebi. 

III. raWa-leCxumis 

8 raWa. daba am-
brolauri-s. 
Wrebalo; 
12 km, III 
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ambrulauris soflebSi agro- 
da gastro-turebi velosipede-
biT; xvanWkaris dage-movneba); 
mdinareze daSveba 
d/ambrolauri-s. Wrebalo gasa-
beri navebiT; kavkasionis myinva-
rebis panoramis, farTofoTlo-
vani tyeebisa da sakarmidamo 
nakveTebis daT-valiereba; s. 
Wrebalo: SeCereba da pikniki 

9 leCxumi. d. 
cageri  s. 
oyureSi; 12 km. 
III.  
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radialuri veloturi: d. cage-
ri-luxvano-axalWala-cageri 
(maRali mTebi, subalpu-ri mde-
loebi); kulturuli turi (qvei-
Tad): l. asaTianis saxl-muzeumi, 
mxareTmcodne-obis muzeumi, sami 
istoriuli koSki. daS-veba nave-
biT: dasaxlebebi, Walis tyeebi, 
mwvaneSi Cafluli borcviani 
reliefi.  

IV. mTiani aWaris: 
10 aWara I. s.s. 

dandalo-
cxmorisi; 
12 km, III 
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s. dandalos TaRovani xidi; 
daSveba nave-biT cxmorisisaken. 
sanaxaoba: xSiri da kolxeTis 
polidominanturi farTofoT-
lovani tye da qvetye; SeCereba 
s. cxmo-risSi; TevzWera. pikniki 

11 aWara II. kin-
triSis nak-
rZalis te-
ritoria;10 km, 
III ki

nt
r
iS

i 

nakrZalis vizitorTa zonis sa-
naxaobani. iSviaTi da gadaSene-
bis piras myofi cxo-velTa da 
frinvelTa populaciebi. daS-
veba navebiT; maradmwvane sub-
tropikuli landSaftebi. 

V. kolxeTi 
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MALKHAZ GVINJILIA 
 

ASPECTS OF RIVER SPORT TOURIZM 
 (ON THE EXAMPLE OF GEORGIA) 

 
Scientific interest and task:  development opportunity of water sporting tourism 

and complex view of natural conditions, material, cultural, historical and traditional 
categories.   

There were analyze about the tourist products witch are changeable by the time 
in consumer market which was given by the Georgian tour operating companies, na-
tional and cultural phenomena, geographic views. 
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sacxenosno wriuli turi: s. 
WaCxuri-kur. lebarde-s. waCxuri. 
mineraluri wylebi.  veloturi: 
s. waCxuris taZari-md. texuri -  
5 km; daSveba s. waCxuridan s. 
salxinomde; s. salxino: TevzWe-
ra, dadianebis sazaf-xulo re-
zidencia. agro- da ekoturi, pik-
niki bunebaSi. 

VI. aRm. saqarTvelos maRalmTianeTi 
13 xevi. s. aCxo-

ti-d. stefan-
wminda; 10 km, 
IV 

T
er

g
i 

ko
mb

in
ir

eb
-

u
l
i 

  
  
  
  
  
  
 

na
ve
b
i,
 q
ve
iT

i maRali, cicabo  qedebi da 
kldeebi; tra-vertinebi; `xevis 
patarZali~ myinvarwveri;  SeCe-
reba d/stefanwmindasTan; qveiTi 
mar-Sruti: taZari gergetis sa-
meba. daSveba da pikniki (xinkal-
turi) d/yazbegSi. 
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Offered:  potential regions and routes of combined tours of water sporting tour-
ism and tourism technologies of sailing down. 
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sazogadoebis umTavresi yuradReba akvatoriebis re-
sursebis aTvisebisakenaa gadatanili. am mxriv, saqarTvelos 
Savi zRvis seqtorSi unikaluri bunebrivi (umTavresad kli-
maturi) pirobebi, stransporto da turistul-rekreaciuli 
daniSnuleba (kobaxiZe, 1971; Бондырев и Dжганджгава, 1992;  
alfeniZe, 1996; kiknaZe, 2000; alfeniZe, 2007; 2008) gaaCnia. aR-
saniSnavia agreTve, vrceli akvatoriebis Sida dinamikuri 
kavSirebi da generatorul-regulatorul Tvisebebi. Savi 
zRvac sakmaod didi energiis matarebelia. maT Sorisaa 
ryeviTi moZraobebi da dinebebi. pirveli maTgani sanapiroze, 
atmosferos maRali wnevis areebidan, energiis Semotanas ga-
napirobebs. dinebebis meSveobiT ki, wylebis Serevis 
procesTan erTad, fskeruli naleqebis gadaadgileba unda 
vivaraudoT.  

cxadia, rom aRniSnuli dinamikuri procesebi 
zRvispireTis reliefis fomirebasa da gardaqmnaze unda 
aisaxos. avtoris mecnieruli interesic am talRebis gavr-
celebisa da fizikuri parametrebis cvlilebebis kvlevas 
exeba, romlebic zRvis sanapiro zonaSi (talRebis mier 
zRvis fskerze meqanikuri moqmedebis are) hidro- da liTo-
dinamikaze aisaxeba.  

statiis umTavresi amosavali Tezisi sanapiro zonis 
wyalqveSa marCxi (siRrme 10-12m) da wyalzeda `mSrali~ 
zolis erTianobaSi mdgomareobs, romelTa mudmivi for-
mirebis procesi organulad urTierTdakavSirebul da er-
Tian-mTlian sistemaSi mimdinareobs. aq, rogorc talRebis, 
ise maTi muSaobiT generirebuli dinebebis mier energiis 
jamuri nakadis gamovlinebas aqvs adgili. talRuri ener-
giis xarjva (refraqciiT) sanapiros Selfur zolSi (mar-
Cxobi) mimdinareobs. energiis xarjvis zogadi principidan 
gamomdinare, wyalqveSa ferdobze talRis energiis dakargva 
napirTan mis deficits ganapirobebs. amave dros, zvirTcemis 
nakadis mier wyalzeda ZiriTadi napiris Zlieri ngrevis 
gamo, abraziis produqtis - ngreuli masalis sanapiro 
fskerze gadaadgilebas unda velodoT. am procesebma ki 
zRvis sanapiro zonis amgebeli wyalqveSa (benCi) da wyal-
zeda (klifi) qanebis, da cxadia,  reliefis gardaqmnaSi 
unda hpovon asaxva.  

sanapiro zonis reliefis gardaqmnis sistemuri urTi-
erTkavSirebi ganisazRvreba ra liTo- da hidrodinamkuri 
aspeqtebiT - saboloo jamSi, hidro-liTo-morfodinamikur 



 149 

urTierTobebs ganapirobeben, romelTa sumaruli Sedegi 
sanapiro zonisa (plaJis zoli, ZiriTadi napiri) da mimde-
bare industriis kompleqsze aisaxeba.  

aRniSnulidan gamomdinare, avtoris mecnieruli in-
teresi am rTul sistemaSi mimdinare procesebis (napirebis 
abrazia, ngreuli masalis formireba da liTodinamika, 
plaJis zolis mdgradoba) meqanizmis warmoCineba da maTi 
marTva-regulirebis RonisZiebaTa SemuSaveba-realizaciis 
principebis gamomuSavebis miRwevaa, roca liTosferos (am-
gebeli qanebi) zedapirze, zRvis wylis masis agresiis 
zolSi, saxezea liTosferoze: a). moZravi wylis (talRebi, 
dinebebi) zemoqmedeba; b). qimiuri gamofitvis (gaxsna da 
daSla) mimdinareoba; g). fizikuri (meqanikuri) daqucmaceba; 
d). organizmTa cxovelmyofelobis mier ngrevis an 
SemqmniTi procesebis mimdinareoba. 

aRniSnuli procesebis mier sanapiro zonis reliefis 
gardaqmnis odenobriv-Tvisebrivi gamovlinebis SedarebiT 
naTeli suraTis asaxvis mizniT, avtoris mier SerCeuli 
(nax.1) ubnebi (gudauTis marCxobi da soWis sanapiro), 
analogiuri niSnebiT (ganieri benCi da cicabo klifi) 
xasiaTdebian. 

miuserisa da eSeris SemaRlebul sanapiroebs Soris, 
viwro dablobis mimdebare kldovani Savi zRvispira zoli 
(sur.1, avtoris foto, 1988w) bomboris reidis (zRvis ube, 
bunebrivi TavSesafari) gaswvrivaa formirebuli. am napirze, 
sera-babasa da souk-sus mkveTrad gamosaxuli abraziuli 
koncxebi, xolo maT periferiebze deltur-akumulaciuri 
vakeebia warmodgenili. bomboris reidis aRmosavluri 
frTis farglebSi sanapiro samxreT-aRmosavluri orien-
tirebisaa. souk-sus koncxis aRmosavluri napiris azimuti 
90-dan 500-mdea moqceuli. aqedan ki, md. aafsTas SesarTa-
vamde, napiris azimuti 50-1050-is farglebSi icvleba.  

cnobilia, rom biWvinTis, soxumisa da kodoris 
koncxebis dasavlur frTebze intensiuri garecxvis proce-
sia damkvidrebuli. am koncxebis samxreT-aRmosavleTi kidis 
napirebi piriqiT - nayaris nakadis tevadobis mkveTrad da-
cemis gamo, mdgrad stabilurabas inarCuneben, xSirad ki 
plaJis axal-axali zvinulebis generaciis tendencia gaaC-
niaT. souk-sus koncxis dasavluri frTis  napiri ki, aR-
niSnul sanapiroTa perimetrebisagan gansxvavebiT, aSkara 
stabilurobas inarCunebs, xolo samxreT-aRmosavluri 
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nawili garecxvasac ki ganicdis. am geografiuli parado-
qsis axsnis mizniT, avtors gudauTis sanapiro zolis rigi 
morfologiuri da liTodinamikuri niSnebis axsna mouwevs.   

 
nax. 1. koncxebi: uC-dere _ dago-misi da sera-baba _ souk-su. 

 

gansaxilveli fragmentis farTo sanapiro fskeri gu-
dauTis marCxobis (TavTxeli, meCeCi) Crdilo gagrZelebas 
warmoadgens, romlis daxriloba 0,01 ar aRemateba, xolo 5m-
is siRrmidan napirisaken, kidev ufro (0.005-0,001) naklebia. 
avtoris mier sanapiro zonis wyalqveS adre Catarebulma 
(Алпенидзе, 1985) kvlevebma aCvena, rom 10-12m-is siRrmis far-
glebSi fskeris reliefi da nayari masala gansakuTrebul 
nairgvarobas iCens. rogorc wyalzeda napiri, ise zRvis 
wyalqveSa ferdobi antiklinuri naoWis gagrZelebaa 
(Соловьев и др., 1971), konglomeratebiTaa (meoturi) agebuli da 
md. bzifis paleodeltas (Геоморфология…, 1971) warmoadgens. 
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wyalqveSa rifebis (`wyalqveSa kldeebi~) petrografiuli 
niSnebi marCxobis subaeralur warmoSobaze miuTiTeben.   

 
sur. 1. bomboris (gudauTis maxloblad) kldovani zRvispira zoli 

 
gudauTis marCxobis fskeri (konglomeratis fila) 

RorRiTa (sur.2. foto v. menSikovi, 1988w) da ruxi qviSebi-
Taa dafaruli. napiridan 200 m-is daSorebiT, msxvil 
lodebs Soris, saSualo zomis kenWebi da kaWaria mimob-
neuli. ngreuli masala xSirad wyalmcenareebis (Cystosiera 
barbata) sadgoms warmoadgens da serpulidebis sqeli, tufis 
msgavsi, qerqiT an xavsebiTaa dafaruli. maT Soris xaman-
wkis (Ostrea edulis) sagdulebia CarCiluli, romlebic aq ukve, 
rapanas (Rapana venosa) mtacebluri m oqmedebiT - ar mosax-
leoben. karbonatuli fskeri qvismRrRneli moluskebiTaa 
(Petricola litophaga, Barnea candida, Pholas dactylus) dasaxlebuli 
(Никитин, 1934; Алпенидзе, 1985). fskerze ngreuli masalac  am 
moluskebTanaa (Алпенидзе, 1988) dakavSirebuli. marCxobis 
sanapiro perimetrze 5-7m-is siganis plaJis amgebeli masala 
qvis mRrRnelebis daxvretil kenWebs Seicavs. maT Soris, 
kirqvis filebis (35-40sm) soroebSi moluskebis niJarebia 
(sur.2, avtoris foto, 1988w) CarCenili.   
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sur. 2. gudauTis marCxobis RorRiT dafaruli fskeri 

 
fskerze mimofantuli daRrRnili lodebis ngreuli 

masalis biogenur-qimiur warmoSobas qvebSi CarCiluli mo-
luskebis narCenebi adastureben. meoturi asakis konglomer-
atebi 0,5m-is simaRlis paraleluri generaciis kldovan 
mwkrivebs, xSirad ki wyalqveSa rifebs (kldeebs) hqmnian, 
romelTa warmoSobas n. astaxovi (Геоморфология…, 1971)  
ZiriTadi qanebis seleqciur abrazias ukavSireben.  

bomboris rkalis (reidis) siRrmeSi zRvas ori mdi-
nare - mWiSTa da hifsTa erTvis. maTi SesarTavebi reliefis 
sakmaod mdgrad formebs warmoadgenen, Tumca mcire 
Crdilo-dasavleTuri gadaxra mainc SeiniSneba. am orien-
tirebas isini Zlieri dasavluri Stormebis drosac ki in-
arCuneben, Tumca md. bzifis SesarTavis analogiurad, maTi 
SesarTavebi sawinaaRmdego mxareze unda gadaxriliyvnen. am 
ori mdinaris qviSiani (myari Camonadenis 40-70%) nayariT 
agebuli plaJis (sigane 50m) sigrZe 7km-s aRwevs.  
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sur. 3. bomboris reidi. klifi (simaRle, 4-5 m) 

 
md. mWiSTas SesarTavis maxloblad plaJis kenWebis 

SemadgenlobaSi amofrqveuli qanebis (porfiritebi) 
ngreuli masala SeiniSneba, xolo md. hifsTas SesarTavTan - 
praqtikulad mxolod danaleqi (kirqvebi, qviSaqvebi) qanebis 
masalaa (Кикнадзе, 1971) warmodgenili. es `TeTri~ plaJi aR-
mosavleTiT 1,5km-is farglebSi vrceldeba da Tavis pirvan-
del siganes inarCunebs. plaJis gaswvriv mcire simaRlis 
sanapiro flates aqtiurobis niSnebi TiTqmis yvelgan gau-
qra da buCqebiT daifara. aqedan, plaJis sigane mcirdeba da 
mis SemadgenlobaSi isev vulkanuri masalis minarevi Cans. 
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sur. 4. koncxi sera-baba. zvirTcemis niSa 

 
deluvioniT nagebi da TiTqmis gamqrali klifis 

(sur.3, foto 2005w) ZirSi mkvrivi fenebrivi konglomerati 
kirqvebTan erTad vulkanur qanebsac Seicavs. sera-babas 
koncxis siaxloes misi simaRle 4-5m-s aRwevs da, napiris 
mokle manZilze, kldovan (sur.1, gv.3) xasiaTs Rebulobs. mas 
xSirad grotebis (exi, mcire CaRrmaveba), zvirTcemis niSe-
bisa (sur.4, foto 2005w) da konglomeratidan amovardnili 
kenWebis mimobneva (sur. 5, avtoris foto, 1988w)  SeemCneva, 
romlebic rogorc plaJis zolze, ise wyalqveSa sanapiro 
ferdobzea gavrcelebuli mtkice fenebrivi konglomeratisa 
da miuseris borcvebis (simaRle 350m) aRnagoba erTmaneTis 
identuri gamodga. Tumca aq, maTi simaRle 4-5m aRwevs, xolo 
imave masalisagan agebuli sanapiros mimdebare ganieri veli 
md.md. mWiSTas, hifsTasa da aafsTas myari natani masalis 
SleifiTaa gadafarebuli. samxreT-aRmosavleTi mimarTule-
biT deltispira vake TandaTanobiT amaRlebas ganicdis da 
borcvian mTiswineTebSi gadadis.  

amgvarad, regionis geologiuri aRnagoba da reliefis 
morfologiuri aspeqtebi zemoT aRniSnuli geografiuli 
paradoqsis amoxsnis saSualebas iZleva. cxadi gaxda, rom 
zRvispira farTo plaJis zoli misi mimdebare ganieri mar-
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Cxobis mieraa daculi. savaraudoa, rom am plaJis masalis 
cveTisa da samSeneblod gazidvis kompensacias md.md. 
mWiSTisa da hifsTis myari natani masala axdenda. amave 
dros, gaugebari rCeba sera-babas koncxis midamoebis plaJis 
siganis SesamCnevi Semcireba. am kiTxvaze pasuxis gace-
misDmizniT napirebis orientirebisa da plaJis kvebis 
wyaroebis ganlagebis sivrcebrivi cvlilebis geografiuli 
analizi moSvelieba dagvWirda.  

am mxriv aRsaniSnavia, rom sakvlevi raionis analogi-
uri aRnagoba SeimCneva Savi zRvispireTis erT-erT frag-
mentze, romelic soWis CrdiloeTiT mdebareobs. am ukanask-
nelis Seswavla, jer kidev, 1962 wels prof. v. zenkoviCma 
moaxdina. am ubnisa (koncxebi dagomisi da uC-dere) da 
miusra - souk-sus monakveTi erTmaneTis  bunebrivi 
analogebi (nax.1, gv.2)  gamodgnen.  

souk-sus koncxis Crdilo da aRmosavluri sanapi-
roebi araerTgavrovnadaa orientirebuli. maT Soris (1450-
dan 800-mde) sxvaoba 650-ia. sanapiros analogiuri agebuleba 
SeimCneva q. soWis midamoebSic. iq, sanapiros Crdilo da aR-
mosavluri frTebis orientireba 147-1650 da 95-1030 Soris 
meryeobs da 50-650-ian sxvaobas iZleva. orive SemTxvevaSi 
wyalqveSa sanapiro ferdobi damreci da qviani benCiTaa age-
buli. am koncxebis mimdebare farTo (40-50m) plaJebis ukan 
pasiuri klifebia warmodgenili. maT aRmosavlur nawilze 
ki ZiriTadi napiri aqtiur abrazias ganicdis.  

rogorc soWis, ise bomboris ubnebze es movlena 
erTgvarovnad aixsneba: natani masalis gadaadgilebis maqsi-
maluri siCqare sanapiro xazis 1000-ian azimuts Seesabameba, 
xolo sanapiros Crdilo da aRmosavluri ubnebi talRebis 
Semosvlis gansxvavebul pirobebSi imyofebian. amitom isini 
talRuri reJimis tolqmedis mimarT sxvadasxva kuTxes 
adgenen da sanapirosgaswvrivi nakadis tevadobac gansxvave-
bul sidides Rebulobs. amis garda, soWis ubnisagan 
gansxvavebiT, bomboris reidis midamoebSi marCxi fskeris 
arsebobam, talRebis napirTan Semosvla normalis mimar-
Tulebas (φ=900) unda daamTxvios, xolo souk-sus koncxis 
aRmosavlur monakveTze maxvili kuTxis (φ=450) mniSvneloba 
unda miiRos. cxadia, rom maxvili kuTxiT Semosulma tal-
Rebma natani masala ufro meti siCqariT unda gadaadgilos, 
vidre dasavleTiT mdebare napirebze.  
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sur. 5. koncxi souk-su. 4-6 m-is siRrmidan  

benCis monatexi (D=40 sm) plaJze dafiqsirda  
 
amave dros, Rrma wylis talRebis kinetikuri da po-

tenciuri energia erTmaneTis tolia: E=⅛ h2L, sadac h - tal-
Ris simaRlea, L  - sigrZe. wyalqveSa marCx ferdobze talRe-
bis energiis didi nawilis dakargva sanapiro xazTan  maTi 
SedarebiT naklebi ZaliT muSaobas ganapirobebs. radgan, 
daxril ferdobze talRaTa energiis danakargi (K) da-
mokidebulia ra rogorc fskeris daxrilobis, ise H/L 
mniSvnelobebze - talRaTa moZraobis gzaze SesaZlebelia 
misi Sesabamisi koeficientis empiriuli mniSvnelobisa da 
(Зенкович, 1946) energiis xarjvis angariSi:  

K= 

L

Hs
sh

J

2

0016,007,1 2/1  , 

sadac J - fskeris daxris kuTxis tangensia, Hs - tal-
Ris sigrZis toli saSualo siRrme.   

aRniSnulis gaTvaliswineba mxolod maSinaa SesaZle-
beli, roca is eqsperimentalurad dadgindeba. amasTan 
gasaTvaliswinebelia, rom energiis maqsimalur danakargebs 
talRebis refraqciis msvlelobaSi aqvs adgili. cxadia, 
rom aRniSnuli movlenis aSkara gamovlineba gudauTis 
vrcel TavTxelzea mosalodneli. amitom, Stormuli tal-
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Rebis Zlieri refraqciis modelireba avtoris kvlevis erT-
erT ZiriTad amocanad iqca. marCxobze talRebis re-
fraqciis angariSis sarwmuno masalas ki soxumisa da 
biWvinTis hidrometeosadgurebis 30-35 wliani monacemebi 
iZleoda. maTi parametrebis (L - sigrZe, τ - periodi, ARr. - Rrma 
wylis talRis sxivis azimuti) gazomva specialuri xel-
sawyoebiT (volnografebiT) iyo Sesrulebuli. talRebis 
refraqciis grafikuli meTodis gamoyenebiTa da misi anal-
izis safuZvelze SesaZlebeli gaxda am procesis mode-
lireba da refraqciis suraTis (nax.2) asaxva, romelic, Ta-
vis mxriv, sanapiro akvatoriis hidrodinamikis ruka-models 
warmoadgens. es modeli gansazRvruli mimarTulebisa da 
parametrebis talRaTa sxivebis  gamosaxulebaa, romelic 
sanapiro ferdobis reliefisa da Relvis reJimis Sesa-
bamisad, sinamdvilesTan miaxloebul suraTs (Катагощин, 
1977; Алпенидзе, 1988) iZleva.   

avtoris xelT arsebuli Ria da Rrma zRvis talRebis 
parametrebis, wyalqveSa daxril (xmeleTisaken aRmavali) 
sanapiro ferdobze, transformaciis modelirebas   or-
Togonalebis gamrudebis namdvili suraTis asaxvasTan er-
Tad, maTi energiis xarjva da danakargi unda warmoeCina. 
marTlac, modelis analizmma gviCvena, rom dasavluri 
seqtoris talRaTa orTogonalebi ganicdian ra refraqcias, 
napirTan TiTqmis marTobuli kuTxiT Semodian. or-
Togonalebis odnav SesamCnevi gamrudeba 20-25m-is siRrmidan 
iwyeba da sanapiros wyalqveSa ferdobze 1,2-1,5m-is siRrmeze 
talRebis zvirTcemis nakadis formirebiT mTavrdeba.  

refraqciis koeficientis gamoTvlisas avtoris mier 
mocemul izobaTze mezobel da Rrma wylis talRaTa Soris 
Sesabamisi manZilebis urTierTSefardebis meTodi gamoi-
yeneboda. talRaTa (parametrebi: L=1,5m;  τ=9,6wm da A=2400) 
refraqciis sqemidan Cans, rom 50 da 20m-is izobaTebze misi 
mniSvneloba Kr=0,8-0,9 sakmaod mcirea. Tumca, siRrmis Sem-
cirebasTan erTad, es sidide ufro sagrZnob (Kr=0,45-0,68) 
mniSvnelobas (md. hifsTas SesarTavi) Rebulobs. amave dros, 
eSerisa da soxumis koncxis sanapiro zonis daxril (≈ 200) 
wyalqveSa ferdobebze igi (Kr=0,85-09) isev umniSvnelo 
sididisaa.  
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cxadia, rom marCx wyalze Zlieri refraqcia talRuri 
nakadis energiis Semcirebas iwvevs. marTlac, soWisa da 
eSeris akvatoriis talRuri reJimis energetikuli 
tolqmedebis Sedarebam aCvena (Зенкович, 1956), rom maT Soris 
sxvaoba, pirveli maTganis sasargeblod, ori rigiT maRali 
gamodga. aqedan gamomdinare, gudauTis TavTxelis akvato-
riaSi mimdinare talRuri energiis transformaciis gamo mis 
sanapiro perimetrze napirisgaswvrivi nakadis simZlavre 
ramdenadme dabali gamodga, vodre soWi-biWvinTis an soxumi-
kodoris fragmentebze. 

 
nax. 2. koncxi souk-su 

 
cxadia, rom bomboris reidis sanapiro zolSi talRe-

bis Zlieri refraqciis gamo maTi orTogonalebisa da 
sanapiro xazs Soris kuTxe normalis (≈900) farglebSi mer-
yeobs. amis Sedegad, sanapiros am ubanze talRis `nor-
malur~ sxivebs ngreuli natani masalis umTavresad gardi-
gardmo gadaadgilebis gamowveva Tu SeuZliaЕ. amave dros, 
sanapiros morfologiuri pirobebisa da plaJis masalis 
petrografiuli tipebis kompleqsuri aRqmis Sedegad avtori 
sruliad gamoricxavs aq natani masalis nakadebis arsebo-
bas. 
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refraqciis planSetis agebisa da transformirebuli 
talRebis parametrebis analizis Sedegad dadginda izo-
baTebis gaswvriv talRebis Txemebis simaRlis Semcirebis 
raodenobrivi maCveneblebi. ase, 2-dan 5-mde m siRrmis diapa-
zonSi am simaRleTa (sxvaobam) gadacilebam 0,25-0,45 m Seadg-
ina. amis gaTvaliswinebiT, gravitaciis Zalis mier fsker-
ispira napirisgaswvrivi dinebebis warmoqmna unda gveva-
rauda, romelTa dinebas talRis simaRlis Semcirebis mi-
marTulebiT unda hqonoda adgili. gudauTis yures pe-
rimetrze mas samxreT-aRmosavluri orietacia aRmoaCnda.  

aqedan gamomdinare cxadi gaxda am napiris intensiuri 
garecxvis mizezi: talRuri refraqciiT gamowveuli sanapi-
rosgaswvrivi dinebebTan dakavSirebuli plaJis masalis in-
tensiuri gadatana da misi balansis darRveviT nayaris de-
ficitis (Sesabamisad, plaJis garecxvisa da ZiriTadi 
napiris abraziis) gamowveva. rac Seexeba abraziuli sanapi-
ros mezobel fragmentebs - dinebebs moklebuli da Relvis 
tolqmedis `normaluri~ mimarTulebis mqone napirebze, 
plaJis masalis `Senaxvisa~ da akumulaciuri sxeulebis 
TviTSeqmnis bunebriv organizacias aqvs adgili.  

soWis sanapirosagan gansxvavebiT gudauTis marCxobis-
agan kodev erTi niSniT gansxvavdeba: misi wyalqveSa ferdo-
bis konglomeratis fila plaJwarmoqmneli (sur.2) nataniTaa 
gadafarebuli, rac am ubnis sanapiro zonis Tanamedrove 
morfodinamikaSi aSkara asaxvas poulobs. unda vivaraudoT, 
rom md.md. mWiSTasa da hifsTas aluvionTan Sereuli 
fskeruli ngreuli masala koncxebis - sera-babsa da souk-
sus dasavleT nawilSi, rogorc akumulaciis adgilobrivi 
kera, ganieri plaJis formorebis xelSemwyob funqcias as-
rulebs. aqedan gamomdinare aSkaraa natanis napirisgasw-
vrivi nakadis sawyisi ubnis deficitisa da ZiriTadi napiris 
abraziis mizezebi.  

Tuki vivaraudebT, rom qvis masalis wyalqveSa 
fskeridan napirze amosrolas aqvs adgili, maSin mkvlevarma 
is plaJze unda SeamCnios. adreulma gamokvlevebma es faqti 
marTlac daadastura: plaJze araTu kenWebis mimobneva, ara-
med didi zomis (D=40sm) konglomeratis filis (sur.5) Sem-
Cnevac moxerxda, romlebSic qvismRrRnelebis (Pholas dactylus, 
Barnea candida, Petricola litophaga) niJarebi iyo CarCenili. msgavsi 
faqtebi dadasturda bomboris reidisa dam is mimdebare 
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gudauTis yures, aseve axali aTonisa da eSeris sanapi-
roebze.  

natani masalis waferdebuli (damreci) napiris 
fskeridan amosrola friad gavrcelebuli movlenaa. igi 
aRwerilia tarxankutis (Зенкович, 1948) sanapiroze. kaspiis 
dasavleTi sanapiros (afSeronis CrdiloeTiT) plaJebi 
fskeruli ZiriTadi qanebis namsxvrevebisa da niJarebisaga-
naa (Леонтьев, 1955) agebuli. orive SemTxvevaSi masalis 
transporti 15-20m-is siRrmidan mimdinareobda. msgavsi mov-
lena eqsperimentalurad gamokvleulia (Орвику, 1974) estone-
Tis sanapiros wyalqveSa (i>0,01) ferdobze. specialurad 
SeRebil kenWebs aq, fskeridan wyalmcenareTa (fukusi) 
mkvdari masac amohyva.  

gudauTis marCxobis mkvlevarebi (Никитин, 1935; Зенкевич, 
1963) miuTiTebdnen fskeridan wyalmcenareebis (Cystosiera bar-
bata) amoyris faqtebs. am mcenareTa gavrcelebis siRrmeze (13-
15m) talRebis umniSvnelo moqmedebis miuxedavad, mcenareTa 
curvadoba-tivtivadobis maRal mniSvnelobas kenWebi moZ-
raobaSi moyavs. marTlac, avtoris wyalqveSa dakvirvebam 
mcenarTa kenWebze CaWideba aCvena. cxadia, rom fskeruli ma-
sala napirebisakaen advilad gadaadgildeba. mcire siRr-
meze kenWebi mcenareebisagan Tavisufldebian, Tumca maT 
ukve damoukideblad SeuZliaT plaJisaken moZraobis 
gagrZeleba.  

aRniSnulidan gamomdinare, natanis wyalzeda plaJze 
amoyris faqtebi sakmaod bevria. cxadia, rom gudauTis 
sanapiroze nayaris napirisgaswvrivi nakadis kvebas mxolod 
wyalqveSa masalis mier (Алпенидзе, 1985) aqvs adgili. amave 
dros, sainteresoa misi raodenobrivi mxarec. am mxriv, 
natanis napirisgaswvrivi nakadis biujetis Semosavlisa da 
gasavlis sidideTa gaangariSebam gviCvena, rom is 4000 m3/ww 
Seadgens, xolo am ubnis aRmosavleTiT - md. gumisTis 
SesarTavamde (manZili 33,5km), misi maCvenebeli 16,0 aTas m3/ww 
aRwevs.  

talRebis refraqciisa da morfodinamikis modelire-
bis Sedegebma, agreTve natanis napirisgaswvrivi nakadis 
biujetis statiebis sidideTa mixedviT plaJis kvebis xasi-
aTisa da moculobis dadgenam, praqtikuli daskvnebis gamo-
tanas xeli unda Seuwyos. am mxriv aRsaniSnavia, rom fsker-
uli kvebis mimdinareoba wyalmceneerebs moklebuli da met-



 161 

naklebad araRrma (0,05-0,07) wyalqveSa ferdobebidanac ad-
vilad mimdinareobs. am movlenis gaTvaliswinebam (napirga-
magrebiTi) RonisZiebebis SemuSavebis SesaZlebloba da 
praqtikaSi danergva unda mogvces.  

am mxriv, aRsaniSnavia Savi zRvispira napirebis inten-
siuri garecxvis Tavidan acilebis `betonuridan~ axal 
`qarTul~ meTodze gadasvlis gzaze, kidev ufro srulyo-
fili teqnologiis danergva - natani masalis xelovnurad 
(karWapebiT, barJebiT) mozidva da wyalqveSa ferdobze 
(siRrme, 3-5m) gantvirTva. cxadia, rom Stormebis moqmedebiT 
natani masalis sanapiro plaJze amoyris bunebrivi TviTwar-
marTvis procesi sanapiro zonis marTvis ekonomikurad 
efeqturi (TiTqmis orjer iafi) xerxia, socialurad ga-
marTlebuli (daculia plaJis esTetikur-atraqciuli mxare) 
da ekologiurad usafrTxo (betoniTa da gruntiT plaJis 
Caxergvis Tavidan acileba) saqmianobaa.       

amgvarad, Savi zRvis marCxwyliani auzebis liTo- da 
morfodinamikis Seswavlis safuZvelze, sanapiro zonis li-
Todinamikuri niSnebis dazustebasTan erTad, SesaZlebeli 
gaxda ara mxolod plaJis masalis fskeridan Semodinebis, 
nayaris napirisgaswvrivi nakadebis wyalqveSa kvebis meqaniz-
mis aSkara dadastureba, aramed safuZveli Caeyara napirga-
magrebis `arabetonuri~ politikis (Зенкович, 1987; kiknaZe, 
2000; alfeniZe, 2008) danergvas. rac Seexeba aprobirebuli 
meTodis gamoyenebis safuZvelze, napirTan moaxloebuli 
talRuri orTogonalebis gamrudebis geografiuli mode-
lirebis suraTis warmoCenas, man ara marto TvalsaCinod 
dagvanaxa zRvis hidrodinamikis fizikuri (talRebis re-
fraqciis) arsi da Relvis reJimis sinamdvilesTan miaxloe-
buli topografiuli suraTi, aramed sanapiro procesebis 
regulireba-marTvis am ori aTeuli wlis win (Алпенидзе, 
1985; 1988) avtoriseuli Sexedulebis dadasturebac mogvca.  
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MELOR ALPENIDZE  
 

ON GEOGRAPHICAL MODELING OF HY-
DRO_LITO_MORPHODYNAMICS AT  BLACK SEA SHORE ZONE  

 
Basic thesis: organic unity of hydro-lito-morphodynamic process within whole 
system of shore zone. 
 
Scientific interest:  beach materials of shore zone forming and dynamics, de-
veloping coast control-regulation mechanism. 
 
Selected research regions: Self lines close to Gudauta Marchkhobi and Socha  
(Dago-Misi-Uch-Dere). 
 
True data: waves rating (h, l, τ, ADeep-sea)   materials.  
 
Task: refraction modeling; orthogonal waves slanting, their parameters 
changes and morphodynamics. 
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Conducted: orthogonal waves slanting calculation and refraction schedule-
model creation. 
 
Ascertained: orthogonal waves (h=1,5 m;  l=120 m; τ=9,6 sec. and Az=2400) 
slanting of the Western rhumb; refraction coefficients (at a depth of 20 m 
Kr=0,8-0,9; at a depth of 3-5 m Kr=0,45-0,68); ray ( ) angels; currents at the 
bottom. 
 
Showed: picture-geographic model of waves refraction; waves resultant ( ) 
volume; beach keeping mechanism; coast protection modification; artificial 
(feeding beach with underwater materials by waves) mechanism and regula-
tion-control conformation of natural analogies.   
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`SromebSi~ (humanitarul da socialur-politikur mecnierebaTa se-
ria) gamosaqveyneblad motanili an gamogzavnili masala unda iyos ak-
refili akadnusxurSi (zoma _ 12, intervali _ 1,5). sqolio unda iyos 
aseve akadnusxurSi (zoma _ 10, intervali _ 1,5). ucxo enebze akrefili 
teqsti unda iyos akrefili Times New Roman-Si, ZiriTadi teqstis an 
sqolios Sesabamisi zomebiT. statias Tan unda axldes reziume (1000 
aso-niSani, naxevari gverdidan erT gverdamde) qarTul da inglisur 
enebze. sqolios dakabadonebis wesebis Sesaxeb ix. `Sromebi~ (humanita-
rul da socialur-politikur mecnierebaTa seria), t.I. Tb., 2007, veb-

gverdze: http://www.sou.ge.  
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