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fizika 

 

atomebisa da molekulebis agebuleba 

m. jiblaZe 

(saqarTvelos teqnikuri universiteti) 

 

 
reziume: naSromSi naCvenebia atomis birTvis nuklonebis agebulebis msgavseba 

atomebisa da molekulebis agebulebasTan. ganxilulia molekuluri kavSirebis ionuri 

buneba da axsnilia egzoTermuli qimiuri reaqciebis dros energiis gamoyofis mizezebi. 

warmodgenilia wyalbadis, wylisa da meTanis molekuluri struqturebi, sadac atomebs 

Soris arsebobs ara kovalenturi, aramed ionuri kavSirebi. 

 

sakvanZo sityvebi: atomi; molekula; birTvi; qvarki; nukloni; neitroni; protoni; 

ionuri kavSiri. 

 

 

Sesavali 

qvarki (Quark) fundamenturi nawilakia nivTierebis agebulebis standartul modelSi, 

romlis muxti eleqtronis muxtis erTi mesamedis jeradia da Tavisufal mdgomareobaSi 

ar daimzireba. miRebulia, rom qvarki ustruqturo nawilakia, romelic Sedis hadronebis 

(Hadron) neitronebisa da protonebis SedgenilobaSi. hadronebis qvarkuli modeli 

pirvelad warmoadgines 1964 wels gamoCenilma amerikelma mecnierebma m. gelmanma da j. 

cvaigma. 1968 wels stenfordis wrfiv maCqarebelze Catarebuli eqsperimentebiT dadginda, 

rom protoni wertilovani nawilakebisgan Sedgeba. 

neitronisa da protonis qvarkuli struqturis dadgenisas aRmoCnda, rom nuklonebis 

qvarkuli modeli Zalian hgavs heliumis atomis agebulebas. es Zalze mniSvnelovania, 

radgan, rodesac atomis models ganvixilavT, analogiuri msgavsebaa mzis planetarul 

sistemasa da atomis agebulebas Soris. 

 

 

ZiriTadi nawili 

nuklonebis qvarkuli modelis Tanaxmad, protoni Sedgeba +2е/3 muxtis mqone ori u-

qvarkisa da -1е/3 muxtis mqone erTi d-qvarkisagan, xolo neitronSi erTi u-qvarki da ori d-

qvarkia. Tu protonsa da neitrons warmovidgenT, rogorc swrafad moZravi qvarkebisagan 

Sedgenil sistemas, SeiZleba davuSvaT, rom maTi eleqtruli dipoli nulis tolia. 

cxadia, nuklonebis qvarkul warmodgenaSi im nuklonebis agebuleba, sadac ori eleqtroni 

brunavs atomis birTvis garSemo, heliumis agebulebis analogiuria (nax. 1).   

 
Nnax. 1. heliumisa da liTiumis atomebis agebuleba  
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SromebSi [1, 2] aRniSnuli iyo, rom kulonis ganzidvis Zalebis gaTvaliswinebiT 

heliumis atomSi xdeba eleqtronebis urTierTganzidva da amdenad, eleqtronebi unda 

moZraobdes birTvis garSemo ise, rom isini yovelTvis maqsimaluri manZiliT iyvnen 

erTmaneTisgan dacilebuli. marTlac, SeuZlebelia heliumis ori eleqtronis moZraobis 

warmodgena sxvadasxva orbitebze ise, rom es orbitebi dauaxlovdes da gadakveTos kidec 

erTmaneTi. amdenad, ganzidvis eleqtruli Zalebi eleqtronebs aiZulebs imoZraos erTsa 

da imave orbitaze erTi da imave siCqariT da Tanac erTmaneTisagan maqsimalurad iyos 

dacilebuli. mesame eleqtronis arseboba am orbitaze SeuZlebelia, radgan ori 

eleqtronis muxtis eleqtruli ganzidvis Zalebi mas orbitidan gandevnis. es srul 

TanxmobaSia paulis akrZalvis principTan. amrigad, liTiumis atomSi eleqtroni unda 

imyofebodes moSorebul orbitaze (nax. 1), romelzedac SeiZleba kidev ganTavsdes mxolod 

erTi eleqtroni da miviRoT beriliumis atomi. unda aRiniSnos, rom yvela orbita ar 

iqneba wyvili eleqtronebiT dakavebuli, magram es orbitebi erTmaneTisgan didi manZiliT 

unda iyos dacilebuli. 

savaraudoa, rom atomis birTvebis moZraobis gamo eleqtronebis birTvis garSemo 

moZraobis orbitebis sivrculi mdebareoba droSi yovelTvis icvleba da eleqtronebis 

moZraoba atomis birTvis garSemo sferul zedapirze moZraoba iqneba (nax. 2).  

 

 
nax. 2. birTvis garSemo eleqtronis moZraobis traeqtoria 

 

ase rom, atomis birTvis nebismieri moZraoba eleqtronebis moZraobis traeqtoriis 

cvlilebas iwvevs. cxadia, sivrceSi birTvis zogierTi moZraoba orbitis sibrtyis mimarT 

orbitis sibrtyis sivrciTi mdgomareobis cvlilebas gamoiwvevs. swored es ganapirobebs 

eleqtronis moZraobas sferos zedapirze, romlis centria birTvi. es ganapirobebs 

agreTve eleqtronis orbitebis sferulobas atomis birTvis garSemo moZraobis dros. 

Zalze mniSvnelovania molekulebis aRnagobis sivrculi suraTis warmodgenac. 

ganvixiloT yvelaze martivi molekulis�_ wyalbadis molekulis _ Seqmnis procesi. 

rogorc cnobilia, es egzoTermuli reaqciaa, romelsac Tan sdevs siTbos gamoyofa. 

fiqroben, rom am dros ori atomis eleqtronuli garsebi erTmaneTs uaxlovdeba da axal 

molekulur eleqtronul garss qmnis (nax. 3). es garsi iseTivea, rogoric heliumis atomis 

eleqtronuli garsi. varaudoben, rom swored am eleqtronebis wyvili qmnis kovalentur 

kavSirs molekulaSi. 

 

 

 
 

nax. 3. kovalenturi kavSiris damyareba or atoms Soris  
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qimiuri reaqciis es sqema or kiTxvas badebs:^ 

1. ratom ar ganizidavs molekulis centrSi moTavsebuli ori protoni erTmaneTs 

kulonis ganzidvis ZaliT (eleqtronebi maT ganzidvas xelsac ki uwyobs)? 

2. ra gziT miiReba energia molekulis Seqmnisas?     

cxadia, erTmaneTTan axlos myofi ori protoni erTmaneTs unda dascildes da aseT 

mdgomareobaSi molekula ar SeiZleba arsebobdes, magram aseve cxadia, rom eleqtronis 

gadasvlas erTi atomidan meoreze ar mohyveba mTeli atomis kinetikuri energiis gazrda 

eleqtronis Zalze mcire masis gamo. gansakuTrebiT aRsaniSnavia, rom bunebaSi ar arsebobs 

atomi 2Не mxolod ori protonisagan Sedgenili birTviT.  

savaraudoa, rom qimiuri reaqciis Sedegad wyalbadis molekula iqmneba wyalbadis 

ori atomis miaxloebisas erTi atomis eleqtronis meore atomis orbitaze gadasvlis 

Sedegad da miiReba wyalbadis ori ioni _ H– da H+  (nax. 4). 

. 

 
 

nax. 4. wyalbadis molekulis Seqmna ionuri warmodgeniT 

 

rogorc vxedavT, am sqemaSi warmoiqmneba Zlieri ionuri kavSiri, romelic ganpirobe-

bulia sxvadasxva niSniT damuxtuli wyalbadis ionebs Soris aRZruli mizidulobis ku-

lonuri ZalebiT. mniSvnelovania, rom ionebis daaxloebis procesSi (wyalbadis 

molekulis Seqmnamde) es ionebi erTmaneTs izidavs, riTac zrdis sakuTar kinetikur 

energias. swored es energia gamovlindeba egzoTermuli reaqciis Sedegad miRebuli siT-

buri energiis saxiT. aqedan gamomdinare, SegviZlia davaskvnaT, rom qimiuri molekulebis 

simtkice ganpirobebulia ara kovalenturi, aramed ionuri kavSiriT. aseve unda aRiniSnos 

isic, rom wyalbadis uaryofiTi ioni warmoadgens sferos, romlis zedapiri ori 

eleqtronis traeqtoriebiT iqmneba, romelTa gverdiT meore protoni ganlagdeba.        

sayuradReboa wyalbadis wvis procesi wylis molekulis SeqmniT: 

O + H2 → H+ + H+ + O– → H2O + Q. 
mosalodnelia, rom am reaqciaSi Jangbadis atomi wyalbadis or atoms eleqtrons 

arTmevs, rac neitralur wyalbads dadebiT ionad (protonad) gardaqmnis, TviTon ki 

uaryofiTi ioni О2– xdeba (nax. 5, a). molekulis Seqmnis am procesSi mniSvnelovania, rom 

ionebis Sejaxebamde xdeba maTi aCqareba eleqtrostatikuri mizidulobis Zalebis moqme-

debiT, rac gvaZlevs im energias, romelic gamoiyofa wylis molekulis Seqmnisas. mizi-

duloba wylis molekulaSi Jangbadisa da wyalbadis ionebs Soris imdenad Zlieria, rom 

wylis molekulis disociacia sakmaod Znelia. 

am reaqciaSi miviReT wylis molekula, romelic Sedgeba Jangbadis uaryofiTi ionisa 

da wyalbadis ori dadebiTi ionisagan (nax. 5, a). Tumca, SeiZleba davuSvaT, rom wylis mo-

lekula Sedgeba wyalbadis uaryofiTi ionisa da dadebiTad damuxtuli Jangbadis ioni-

sagan (nax. 5, b). am SemTxvevaSi Jangbadi gascems or eleqtrons, romlebic wyalbadis or 

ions iZleva, xolo TviTon dadebiT ionad gardaiqmneba [6]. 

es procesi sakmaod realuria, radgan wyalbadisa da Jangbadis ionizaciis energiebi 

TiTqmis erTnairia (13,6 ev atomze). 
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nax. 5. wylis molekulis SesaZlo struqturebi 

 

mosalodnelia, rom me-5 nax-ze warmodgenili wylis molekulis ori struqturidan 

ufro realuria me-5 b nax-ze warmodgenili struqtura, romelic ufro kompaqturia, Tumca 

arc isaa gamoricxuli, rom wyalbadis molekulaSi wyalbadis erTi atomi iyos dadebiTi 

ioni, meore ki uaryofiTi. am momentSi Jangbadi neitraluri iqneba, magram amiT SesaZloa 

aixsnas kuTxis arseboba OH-ebs Soris wylis molekulaSi. SesaZloa, es aris erT-erTi 

mizezi imisa, rom wyalbadi eleqtrodi poluri molekulaa. 

Zalze sainteresoa, Tu rogor warmoiqmneba yinulis kristalebi, gansakuTrebiT fif-

qis ulamazesi kristalebi, romlebic naCvenebia me-6 nax-ze. es namdvilad gaugebaria, rad-

gan aq swor xazebsac vxedavT da lamaz mrudwirebsac. gasaocaria fifqebis mravalferov-

neba da, amasTan, TiToeul fifqSi Zalze maRali xarisxis simetriuloba.  

  

 
 

Nnax. 6.Fsxvadasxva saxis fifqebi 

 

rogorc vxedavT, Jangbadis dadebiTi ionis zoma (5, b) gacilebiT mcirea Jangbadis 

uaryofiTi ionis zomaze (nax. 5, a), rac mas ufro mimzidvels xdis. aq mxedvelobaSi 

miiReba, rom yovel orbitaze SeiZleba mxolod erTi an ori eleqtronis ganTavseba. rasa-

kvirvelia, orbitebze eleqtronebis ararsebobis SemTxvevaSi TviT es orbita qreba da, 

Sesabamisad, ionis zomebi mcirdeba, Tumca atomis agznebis SemTxvevaSi Cndeba axali 

orbitebi da atomis zomac izrdeba. aRsaniSnavia, rom atomebis zoma nawilobriv an mTli-

anad Sevsebuli maqsimalurad didi orbitis zomiT ganisazRvreba. magaliTad, Jangbadis 

uaryofiTi ionis (О–) zoma mniSvnelovnad aRemateba dadebiTi ionis (О++) zomas, xolo 

wyalbadis dadebiTi ionis (Н+) zoma protonis zomiT ganisazRvreba. 

radgan Jangbadis atomis meore eleqtronis ionizaciis energia 35,12 ev-ia, misi ato-

midan gaTavisufleba Zneldeba. amdenad, savaraudoa, rom wylis molekulaSi eleqtronuli 

gacvla Jangbadis atomidan wyalbadze da piriqiT, periodulad xdeba. 

analogiurad unda velodoT, rom СО2-is molekulaSi Jangbadi naxSirbadis or-or 

eleqtrons miierTebs da mas С4+ionad gardaqmnis. es imasTanaa dakavSirebuli, rom naxSir-

badis atomis ionizaciis energia (13,26 ev) naklebia Jangbadis ionizaciis energiaze. am 

dros naxSirbadis ionis zoma sagrZnoblad mcirdeba, xolo Jangbadis uaryofiTi ionis 

zoma izrdeba. 
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reaqciis dasawyisSi ionebis Seqmna naxSirbadis wvis reaqciis egzoTermulobas gana-

pirobebs. СО2Mmolekulebis mdgradoba ganpirobebulia ionebs Soris arsebuli kulonis 

mizidvis ZalebiT [6]. 

ganvixiloT meTani СО4-is molekulis aRnagoba, romelic erTi naxSirbadisa da 4 

wyalbadis atomisgan Sedgeba. meTanis molekulis Seqmnisas gamoiyofa 76 kj/mol energia. 

cxadia, es energia gamoiyofa naxSirbadis mier wyalbadis yoveli eleqtronis CaWerisas, 

magram am dros orive atomi ionizebuli unda iyos. radgan naxSirbadis atomis ionizaciis 

energia (13,25 ev) ramdenadme naklebia wyalbadis ionizaciis energiaze (13,60 ev), unda 

velodoT, rom naxSirbadis atomi TiTo eleqtrons wyalbadis atoms aZlevs da maT 

uaryofiT ionad gardaqmnis da, radgan TviTon dadebiT ionad gadaiqceva, eleqtruli 

mizidulobis Zalebi meTanis molekulebis stabilurobas ganapirobebs (nax. 7). 

 

 
 

nax. 7. meTanis molekulis aRnagoba 

 

wylis molekulis analogiurad, meTanis molekulis sawyis stadiaSi wyalbadis ato-

mebi naxSirbadis atoms TiTo eleqtrons arTmevs da iwyeba maTi naxSirbadis ionTan 

mizidvis procesi. am procesSi wyalbadis ionebi miizideba naxSirbadis ionebis mier, aCqa-

rdeba da iRebs energias, rac egzoTermuli reaqciis energias warmoadgens [6, 7].  

rogorc naCvenebi iyo [6, 7], wyalbadis neitralur atoms     magnituri momenti aqvs, 

xolo heliumis atomis magnituri momenti nulis tolia. es imaze miuTiTebs, rom eleq-

tronebis birTvis garSemo moZraoba magnitur moments ar qmnis da   mxolod eleqtronis 

spinTanaa dakavSirebuli. amrigad, eleqtronebis spinebis urTierTsawinaaRmdego mimarTu-

lebebi heliumis atomSi (paulis akrZalvis principi) magnitur momentebs abaTilebs. gamo-

dis, rom wyalbadis atomSic magnituri momenti gamowveulia ara eleqtronis orbitaze 

brunviT, aramed spiniT. amrigad, wyalbadis uaryofiT ions, iseve rogorc heliumis neitra-

lur atoms, magnituri momenti ar unda hqondes. rogorc vxedavT, Tu naxSirbadis ionis (С4+) 

eleqtronebi erT orbitaze imyofeba, misi mTliani magnituri momenti nulis toli iqneba.  

unda velodoT, rom meTanis wvis procesSi wyalbadis atomebi naxSirbads eleqtrons 

ubrunebs, neitraluri xdeba da Jangbads uerTdeba (wylis molekulebs qmnis) da ufro 

did energias gamoyofs. Tu mxedvelobaSi miviRebT, rom Jangbadis atomSi meti protonia:   

СН4 + О2 → С + 2Н2О + Q1. 
am SemTxvevaSi miiReba muri da wylis molekula, Tumca didi raodenobiT Jangbadis 

wvis dros wylis molekulebis garda, СО da СО2 molekulebic miiReba: 

СН4 + 2О2 → СО2 + 2Н2О + Q2. 

 

 

daskvna 

zemoaRniSnulidan gamomdinare, SeiZleba davaskvnaT, rom molekulebis Seqmnis 

procesSi iqmneba ionebi urTierTsawinaaRmdego muxtebiT, romlebic axorcielebs urTi-
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erTkavSirebs kulonuri eleqtrostatikuri ZalebiT, rac uzrunvelyofs maT kinetikur 

energias da qimiuri reaqciebis egzoTermulobas.  

aRsaniSnavia, rom nuklonis qvarkuli aRnagobisa da heliumis struqturis msgavseba 

saSualebas iZleva warmovidginoT nuklonebSi arsebuli qvarkebis agznebul mdgomare-

obaSi arsebobis SesaZlebloba. Tu gaviTvaliswinebT qvarkebis orbitebis mcire radiusebs 

(daaxloebiT 10-15 m), qvarkebs Soris arsebuli mizidulobis eleqtrostatikuri Zala uaR-

resad didia da qvarkebis energiebs Soris sxvaobam SeiZleba ramdenime mev Seadginos, 

xolo doneebs Soris gadasvlebi  ‐diapazonis qvantebiT ganxorcieldes. 

dasasrul, unda aRiniSnos nuklonebis, heliumis atomebisa da mzis planetaruli 

sistemebis msgavseba. Ees analogia da gvexmareba, raTa ufro Rrmad SeviswavloT movle-

nebi da procesebi, romlebic mikrosamyaroSi xdeba. 
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STRUCTURE OF ATOMS AND MOLECULES 

M. Jibladze 
(Georgian Technical University) 

  

Resume: In the work the analogy between structures of nucleons in kernels with atoms and molecules is shown. 

The ionic nature of atoms in molecules is shown and allocation of energy at exothermic chemical reactions is explained. 

There are considered molecular structures of molecules of hydrogen, water and methane, in which connection between 

atoms is carried out not by covalent, but ionic connection. 
 

Key words: atom; molecule; quark; nucleus; nucleon; neutron; proton; ionic connection. 

 

 

 

 

ФИЗИКА 
 
 

СТРОЕНИЕ АТОМОВ И МОЛЕКУЛ 
Джибладзе М. И. 
(Грузинский технический университет) 

 

Резюме: В работе показана аналогия между строением нуклонов в ядрах с атомами и молекулами. 

Рассмотрена ионная природа связи атомов в молекулах и объяснено выделение энергии при экзотермических 

химических реакциях. Представлены молекулярные структуры молекул водорода, воды и метана, в которых 

связь между атомами осуществляется не ковалентной, а ионной связью. 

 

Ключевые слова: атом; молекула; ядро; кварк; нуклон; нейтрон; протон; ионная связь. 
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nanonawilakis atomis gadaadgilebasTan dakavSirebuli fundamenturi 

Tvisebebis damokidebuleba maT zomebze 

a. gerasimovi, m. vefxvaZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: nanonawilakebis Seswavlam gamoavlina maTi yvelaze saocari Tviseba. 

nanonawilakebis fundamenturi Tvisebebi dakavSirebuli atomis gadaadgilebasTan (mesris 

parametri, dnobis temperatura, difuzia, sisale, rekristalizacia, denadobis zRvari, 

zeplastikuroba),  kompaqturi myari sxeulebisagan gansxvavebiT, damokidebulia nanona-

wilakebis zomebze. es ver aixsneba myari sxeulebis Sesaxeb arsebuli mecnieruli 

warmodgenebiT, romelTa mixedviTac nanonawilakebis Tvisebebis cvlileba maTi zomebis 

Semcirebisas miiCneva anomaliad.  

naSromSi axsnilia nanonawilakebis fundamenturi maxasiaTeblebis nanonawilakebis 

zomebze damokidebuleba molekulur-potenciuri Teoriis (mpT) safuZvelze, romlis 

Tanaxmadac myar sxeulebSi atomis gadaadgileba umTavresad ganisazRvreba mis mezob-

lobaSi myofi qimiuri bmebis mdgomareobis cvlilebiT. aRniSnulia, rom yvela anomaliad 

miCneuli nanonawilakis parametrebis cvlileba normalur saxes iRebs mpT-is 

gamoyenebisas, rac didi perspeqtivis momcemia axali teqnologiebis SeqmnisaTvis. 

 

sakvanZo sityvebi: nanonawilaki; qimiuri bma; sisale; zeplastikuroba; difuzia; 

dnobis temperatura.  

 

 

Sesavali 

kacobriobis keTildReobis zrda faqtobrivad ganisazRvreba axali teqnologiebis 

SeqmniT. xidan nayofis Camosagdebad qvis magier joxis gamoyeneba ukve win gadadgmuli 

didi teqnologiuri nabiji iyo, Semdeg qvisa da Zvlebisagan primitiuli iaraRis 

damzadeba, cecxlisa da wylis energiis gamoyeneba, mcenareebis kulturuli jiSebis 

gamoyvana da cxovelebis moSinaureba, Rvinisa da rZis nawarmis damzadeba, liTonis 

damuSaveba, sapnis gamogoneba, konveieris Seqmna, orTqlis, eleqtro- da atomuri energiis 

damorCileba, saxmeleTo, sahaero da kosmosuri aparatebis Seqmna es yvelaferi axali 

teqnologiuri procesebis Sedegia, ramac ganapiroba kacobriobis progresi. gabatonebuli 

azris Tanaxmad, XX saukunis yvelaze did teqnologiur miRwevad iTvleba 

naxevargamtaruli xelsawyoebis Seqmna, romlebmac adamianis saqmianobis yvela sferoSi 

SeaRwia da am saukunis samecniero-teqnikuri progresi gansazRvra. XX saukunis 

bolosaTvis naxevargamtaruli xelsawyoebis gaumjobesebis tempma iklo, rac gamowveuli 

iyo maTi zomebis Semdgomi Semcirebis zRvarTan miaxloebiT. XXI saukuneSi samecniero-

teqnikuri progresis tempi damokidebuli aRmoCnda sxvadasxva nivTierebisagan xelovnurad 

Seqmnili nanometrebis (,,nano” berZnulad jujas niSnavs da sazomi erTeulis memiliarded 

nawils aRniSnavs: 1 nm = 10-9 m) zomis nawilakebis Tvisebebis gamoyenebaze; am nawilakebs 

nanostruqturebs an nanonawilakebs uwodeben, maTgan Seqmnil nivTierebebs ki _ 

nanonivTierebebs, xolo maTi Seqmnis xerxebs, warmoebas da gamoyenebas – nanoteq-

nologiebs.  
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kacobriobis ganviTarebis istoriaSi udides movlenad unda CaiTvalos nanoteq-

nologiebis Seqmna da misi jer arnaxuli siswrafiT ganviTareba. rogorc aRvniSneT, nano-

teqnologiebma SeaRwia adamianis saqmianobis yvela sferoSi da sul male moaxdens am 

sferoebSi revoluciur gardaqmnebs [1, 2]. am teqnologiebis ganviTareba gacilebiT 

uswrebs farTo sazogadoebis mier maT Semecnebas da gaazrebas. es ukanaskneli ki, Cveni 

azriT, aucilebelia am axali mimarTulebis sazogadoebis mier kontrolisaTvis, radgan 

nanoteqnologiebma kacobriobas fantastikuri sargeblobis garda, SeiZleba sabediswero 

zianic moutanos. sayovelTaod cnobilia, rom rogorc yvela medals aqvs ori mxare, aseve 

yvela axal mecnierul Tu teqnologiur miRwevas aqvs Tavisi dadebiTi da uaryofiTi 

mxareebi da swored es uaryofiTi mxare SeiZleba iqnes gamoyenebuli adamianis sazianod. 

magaliTad, nanomowyobiloba pirovnebis survilis gareSe, misgan malulad, romelime 

samedicino proceduris dros iyos Seyvanili adamianis organizmSi, amitom SesaZlebeli 

gaxdeba mTeli mosaxleobis TvalTvali, kontroli da zombireba. aseve SesaZlebelia 

nanonarCenebiT garemos dabinZureba. nanoteqnologiebis ganviTareba sruliad axal 

SesaZleblobebs miscems samxedro warmoebas, raTa Seiqmnas axali mZlavri TavdasxmiTi 

tipis iaraRi da sxv. aqedan gamomdinare, uaryofiTi mxareebi nanoteqnologiebsac aqvs, 

risi Tavidan acilebisaTvis Zalze mniSvnelovania nanonawilakebis uCveulo Tvisebebis 

safuZvliani Seswavla [3, 4]. 

prognozis mixedviT, nanoteqnologiebi kardinalurad Secvlis adamianis cxovrebas 

da maTi saSualebiT SeiZleba gadawyvetil iqnes kacobriobis iseTi mudmivi problemebi, 

rogoricaa sakvebis, tansacmlis, janmrTelobis, sacxovreblis problemebi [2, 5, 6]. 

mecnieruli kvlevis da teqnologiuri gamocdilebis pirvelive Sedegebma cxadyo, 

rom nanoteqnologiebi momavalSi gacilebiT mets miaRwevs, vidre es naxevargamtarulma 

xelsawyoebma SeZlo. naxevargamtaruli xelsawyoebisagan gansxvavebiT (romlebic gavlenas 

axdenda samecniero-teqnikur progresze mxolod eleqtronuli da gamoTvliTi teqnikis 

saSualebiT), nanoteqnologiebi uSualod miiRebs monawileobas im procesebis 

gaumjobesebaSi an axlis SeqmnaSi, romlebic damaxasiaTebelia calkeuli dargebisaTvis. 

igulisxmeba medicina, masalaTmcodneoba, robotteqnika, genetika, transporti, energetika 

da sxv.  

dReisaTvis nanonawilakebma ukve gadaSala sruliad axali furceli fizikur-qimiur 

mecnierebaSi da warmoaCina axali teqnologiebis Znelad warmosadgeni TiTqmis 

fantastikuri SesaZleblobebi, romlebsac Seswevs unari Secvalos kacobriobis cxovrebis 

pirobebi ufro metad, vidre XX saukunis erTad aRebulma yvela samecniero-teqnikurma 

miRwevam SeZlo. 

 

 

ZiriTadi nawili 

termini ,,nanonawilakis” paralelurad samecniero literaturaSi ixmareba terminebi: 

nanokristalebi, nanostruqturebi, nanofazebi, nanokompozitebi. es imaze miuTiTebs, rom 

misi zomebis aRwera xdeba nanometrebiT. magram bolo dros sul ufro farTod 

gamoiyeneba termini nanonawilaki. nanonawilaki aris myar fazaSi arsebuli nivTiereba, 

romlis zoma erT ganzomilebaSi ar aRemateba 100 nm-s da imyofeba samidan erT-erT 

garemoSi: airovanSi, TxevadSi an myarSi, an kidev maTi Sexebis zRvarze. am ganzomilebas 

maxasiaTebeli zomebi ewodeba, radgan nanonawilakis zomis SemcirebasTan erTad iwyeba 

misi fundamenturi parametrebis cvlileba. nanonawilakis maxasiaTebeli zoma 

miaxloebiTia, radgan sxvadasxva nivTierebisaTvis fizikur-qimiuri Tvisebebis cvlileba 

iwyeba sxvadasxva zomidan, Tumca mainc 100 nm rigis maxloblobaSia. nanonawilaki 

SeiZleba arsebobdes an gancalkevebuli sferoiduli warmonaqmnis, an Txeli firis, an 

raime fazaSi CanarTis saxiT. nanonawilakis zomebi gansazRvravs maTSi atomebis zRvrul 

raodenobas (~ N<104 atomi) [1]. nano nawilakisaTvis zedapirTan mosazRvre atomebis wili 
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ukve mTeli atomebis raodenobis ramdenime procents Seadgens da zomis SemcirebiT es 

raodenoba izrdeba. 1-l nax-ze mocemulia nanonawilakisa da klasikuri ultradis-

persiuli nawilakis atomebis raodenobasa da zomebs Soris gansxvaveba. am monacemebidan 

aSkaraa, rom zedapiruli atomebis wili gacilebiT metia nanonawilakebSi, vidre 

ultradispersiul nawilakebSi. 

nanonawilakebis arsebobisa da maTi Tvisebebis CamoyalibebisaTvis didi 

mniSvneloba aqvs garemos, romelSic isini imyofebian. imisaTvis, rom ar moxdes nanonawi-

lakebis SeerTeba erTmaneTTan (aglomeracia) da ufro didi nawilakebis warmoqmna, 

nanonawilaki dafaruli unda iyos iseTi atomebiT, romlebic xels SeuSlis 

aglomeracias. aseT nivTierebebad yvelaze xSirad gamoiyeneba Jangbadi (O), Semdeg CO, CO2, 

H2O, eTileni, naxSirwyalbadebi da sxv. SeiZleba iTqvas, rom im SemTxvevaSi, Tu 

nanonawilakebi haerSia an sxva romelime airSi, yovelTvis dafarulia msubuqi atomebis 

garsiT. miuxedavad am garsisa, nanonawilakis garemosTan urTierTqmedebis energia sakmaod 

Zlieria, gansxvavebiT dispersiuli da ultradispersiuli nawilakebisagan (L>100 nm), 

romelTa garemosTan urTierTqmedebis energia van-der-vaalsis Sesabamisi Zalebis rigisaa 

(van-der-vaalsis Zala F~1/r6÷r12, sadac r atomebs Soris manZilia). nanonawilakebis 

garemosTan urTierTqmedebis energia ki qimiuri bmis energias uaxlovdeba, e. i. gacilebiT 

didia. es gamowveulia imiT, rom nanonawilakebSi zedapiruli atomebis wilis matebasTan 

erTad izrdeba zedapiruli energia da isini aqtiurad urTierTqmedeben yovelgvar qimiur 

nivTierebasTan, maT Soris keTilSobil airebTan (He, Ar, Ne da sxv.). aqedan gamomdinare, 

SeiZleba davaskvnaT, rom nanonawilakebisaTvis inertuli garemo ar arsebobs. am 

urTierTqmedebis energia ganisazRvreba ori mTavari faqtoriT: nanonawilakis zomiT 

(Sesabamisad, zedapiruli energiis wvliliT nawilakis saerTo energiaSi) da 

nanonawilakis nivTierebis bunebiT [1]. 

 

 
 

 

nax. 1. atomebis, molekulaTa klasterebis, nanonawilakebSi arsebuli klasterebis da 

dispersiuli sistemebis (fxvnilebis) sqema:NN – atomebis raodenoba, d – nanonawilakis diametri (nm), 

% _ zedapiruli atomebis wili procentebSi [1] 
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nanonawilakebisagan Semdgar masalebs nanomasalebs uwodeben. imisaTvis, rom gani-

sazRvros nanomasalebis Tvisebebi, isini unda Seicavdnen nanonawilakebis sakmaod did 

raodenobas – 20–30 %-ze mets.  

nanonawilakebi zomis mixedviT moTavsebulia mcire molekulebsa da kompaqtur myar 

sxeulebs Soris da Tavisi TvisebebiT gansxvavdeba orive mezoblisagan. roca saubaria 

myar sxeulebze, warmovidgenT aTeulobiT mikronidan (rac TvaliT Cans, magaliTad, majis 

saaTis meqanizmis nawilebi) ramdenime metramde zomis sxeulebs (magaliTad, hidro-

turbinis borbals) da viciT, rom, Tu isini erTi saxis nivTierebisagan Sedgeba, maTi fizi-

kuri Tvisebebi emorCileba erTnair kanonzomierebebs, molekulebi ki sxva kanonzo-

mierebebiT xasiaTdeba. nanonawilakebi, iseve rogorc myari sxeulebi, molekulebisagan 

gansxvavebiT xasiaTdeba koleqtiuri TvisebebiT (fazuri mdgomareoba, siTbo, eleqtro-

gamtaroba da a.S.). magram, radgan es Tvisebebi damokidebuli aRmoCnda maT zomebze, aman 

ganapiroba nanonawilakebis unikaluri teqnologiuri SesaZleblobebi. 

nanonawilakebis Seqmnam da maTi Tvisebebis Seswavlis pirvelma Sedegebma cxadyo, 

rom kacobriobas saqme aqvs materiis sruliad ucnob formasTan, romelic mdebareobs 

sakuTari qimiuri Tvisebebis mqone molekulebsa (atomebs) da maTi Zalze didi raodeno-

bisagan Semdgar kompaqtur myar sxeulebs Soris. 

cnobilia, rom mocemuli qimiuri Sedgenilobis masiuri myari sxeulebi xasiaTdeba 

fundamenturi TvisebebiT (dnobis temperatura, ionizaciis potenciali, qimiuri bmis 

energia, fazuri mdgomareoba, akrZaluli zonis sigane, mesris parametri), romlebic 

normaluri wnevis da velebis pirobebSi warmoadgens mudmiv sidideebs. xolo maT mcire 

nawilebSi _ nanonawilakSi es ase ar aris! es nanonawilakebis yvelaze saocari Tvisebaa. 

nanomasalebis is Tvisebebi, romlebic damokidebulia atomis gadaadgilebasTan (mesris 

parametri, dnobis temperatura, meqanikuri Tvisebebi, difuzia, rekristalizacia), unda 

aRiwerebodes molekulur-kinetikuri TeoriiT (mkT). magram, samwuxarod, es Teoria amas 

ver axerxebs da am warmodgeniT, nanonawilakebis Tvisebebis cvlileba maTi zomebis 

Semcirebisas miiCneva anomaliad. unda aRiniSnos, rom cneba `anomalia~ samecniero wreebSi 

gamoiyeneba maSin, roca eqsperimentulad damzerili movlenebis nawilis axsna Tvisebri-

vadac ar eqvemdebareba im samecniero midgomebs, romlebic gamoyenebulia aseTi movlenebis 

asaxsnelad. e. i. anomalia ewinaaRmdegeba im warmodgenebs, romlebic mecnierebis ganvi-

Tarebis am donisTvis, kerZod molekulur-kinetikur TeoriisTvisaa (mkT) miRebuli. es 

gamowveulia imiT, rom rogorc cnobilia, mkT samarTliania da muSaobs SedarebiT maRal 

temperaturebze T≈0,7Tdn. (Tdn. mocemuli nivTierebis dnobis temperaturaa) im movlenebis 

aRsawerad, romlebic dafuZnebulia myar sxeulebSi atomis adgilmdebareobis cvlilebaze. 

magram zemoT CamoTvlili nanonawilakebis Tvisebebi dakavSirebulia atomebis gadaadgile-

basTan (magaliTad, me-2 nax-ze moyvanili parametris cvlileba ganisazRvreba atomebs 

Soris dacilebiT) ara marto maRal, aramed yvelanair temperaturaze. 

amJamad SemuSavebulia molekulur-potenciuri Teoria (mpT) [7, 8], romelSic moce-

mulia kondensirebul garemoSi (myari sxeulebi da siTxeebi) atomis gadaadgilebis Sesa-

xeb axali warmodgenebi. am warmodgenebis Tanaxmad, atomis gadaadgileba umTavresad 

ganisazRvreba misi qimiuri bmebis mdgomareobiT.Aam ukanasknelis cvlileba ki SesaZle-

belia sxvadasxva saSualebiT (temperatura warmoadgens erT-erT maTgans), romelic xsnis 

kondensirebul garemoSi atomis gadaadgilebasTan dakavSirebul dRemde auxsnel yvela 

eqsperimentul faqts.  

nanonawilakebis zomebze damokidebuli nanomasalebis Tvisebebis (mkT-is Tvalsaz-

risiT, yvela anomaliad miCneuli) cvlileba normalur saxes iRebs mpT-is gamoyenebisas.  

nanonawilakebis Tvisebebis maT zomebze damokidebulebis arsis ufro naTlad 

gasagebad mokled moviyvanT axali mpT-is ZiriTad debulebebs [7, 8].  

gansxvavebiT mkT-isgan, romelic saWiroebs mocemul atomTan kinetikuri energiis 

gazrdas am atomis mier energetikuli barieris gadasalaxavad (nax. 3,1), moiTxovs sakmaod 
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maRal temperaturebs. energetikuli barieri warmoqmnilia mezobel atomebs Soris qimiuri 

bmebis energiiT. axali warmodgenebis mixedviT, kondensirebul garemoSi atomis (moleku-

lis) adgilmdebareobis SecvlisaTvis saWiroa mocemuli atomis qimiur bmebSi monawile 

eleqtronebis mdgomareobis iseTi cvlileba, romelic Seamcirebs qimiuri bmis energias,  

e. i. potenciuri energiis barieris simaRles imdenad, rom mocemul temperaturaze ganxor-

cieldes atomis (molekulis) adgilmdebareobis Secvla (nax. 3,2). potenciuri barieris 

simaRlis Semcireba, anu qimiur bmaSi monawile eleqtronebis mdgomareobis cvlileba 

garda temperaturisa, SesaZlebelia sxvadasxva aTermuli (temperaturis cvlilebis gareSe) 

saSualebiT: sinaTliT, wneviT, denis matareblebis inJeqciiT (SeyvaniT), eleqtruli da 

magnituri velebiT.  

 

 

 
 

nax. 2. fundamenturi parametrebis mniSvnelobebis damokidebuleba nanonawilakebis zomebze:A 

a _ mesris parametris (a) da elementaruli ujredis moculoba (V);Bb –Au-is dnobis temperatura 

(Tdn);Gg – Se-is Termuli moculobiTi gafarToebis koeficienti (ࢻ); d _ V-is ionizaciis potenciali 

(I) [1] 
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cnobilia, rom mravalatomian sistemaSi eleqtronebi SeiZleba imyofebodes or gan-

sxvavebul mdgomareobaSi: damakavSirebelSi, roca isini zrdian qimiuri bmebis energias da 

antidamakavSirebelSi, roca isini amcireben am energias [7, 9, 10]. molekulebSi es mdgomare-

obebi gamoisaxeba doneebiT, xolo kompaqtur myar sxeulebSi _ zonebiT. naxevargamtarebsa da 

 

 

 
 

nax. 3. atomis potenciur barierze gadasvlis sqematuri gamosaxuleba 

 

dieleqtrikebSi damakavSirebeli (valenturi) da antidamakavSirebeli (gamtarobis) zonebi 

erTmaneTisgan gamoyofilia akrZaluli zoniT, xolo liTonebSi isini gadafarulia  

(nax. 4) sinaTliT, temperaturiT da sxv. eleqtronis gadasvla damakavSirebeli zonidan 

antidamakavSirebel zonaSi garda imisa, rom naxevargamtarebsa da dieleqtrikebSi zrdis 

gamtarobas, aseve iwvevs qimiuri bmis Semcirebas, radgan eleqtroni xdeba 

antidamakavSirebeli, xolo damakavSirebel zonaSi eleqtronebis raodenoba mcirdeba _ 

Cndeba xvreli. amitom warmoqmnili kvazinawilakebi warmoadgens antidamakavSirebel 

kvazinawilakebs, romlebic amcirebs yvela im atomis qimiur bmas, romlebTanac isini 

moxvdebian TavianTi qaosuri moZraobis dros. albaT, upriania, rom aseTi grZeli 

dasaxeleba `antidamakavSirebeli kvazinawilaki”, romelsac Semdeg xSirad gamoviyenebT, 

SevcvaloT abreviaturiT (mokle dasaxelebiT), magaliTad `akvaziT“. naxevargamtarebisagan 

gansxvavebiT, romlebSic qimiuri bmis Sesusteba gamtarobaSi monawile eleqtronebisa da 

xvrelebis saSualebiT xdeba, liTonebSi zonebis Seuvseblobis gamo gamtarobaSi 

monawile eleqtronebi dabal temperaturaze imave zonaSi rCeba da liTonis qimiuri bmis 

cvlilebaze TiTqmis ar moqmedebs. temperaturis momatebas gadahyavs isini iseTive 

damakavSirebeli zonis ufro maRla mdebare doneebze, rac ar moqmedebs gamtarobis 

cvlilebaze, magram iwvevs qimiuri bmis Semcirebas. qimiuri bma Zlier mcirdeba, roca 

eleqtronebi damakavSirebeli zonidan gadadis antidamakavSirebel zonaSi. am SemTxvevaSi 

eleqtronebis gadasvla unda moxdes fermis donis qvemoT arsebuli doneebidan. 

energetikuli manZili fermis donidan antidamakavSirebeli zonis qveda kidemde aris is 

manZili, romelic saWiroa gadalaxos eleqtronma, rom moxvdes antidamakavSirebel 

zonaSi. amitom am energetikul manZils SeiZleba vuwodoT fsevdoakrZaluli zona (nax. 5). 

akvazebi asustebs im atomTa qimiur bmebs, romlebTanac aRmoCndeba Tavisi siTburi 

moZraobis dros, riTac uadvilebs maT gadaadgilebas. amitom, myari sxeuli rbildeba, 

xolo nadnobis siblante mcirdeba [11]. akvazebis arseboba da maT mier qimiuri bmebis 
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nax. 4. atomebis daaxloebisas hibridizebuli orbitalebis warmoqmna, maTi damakavSirebel da 

antidamakavSirebel orbitalebad gaxleCa da maTgan saTanado damakavSirebeli da 

antidamakavSirebeli zonebis warmoqmna 

 

energiis Semcireba eqsperimentulad mtkicdeba iseTi efeqtebiT, rogoricaa: fotome-

qanikuri efeqti (fme) _ myari sxeulis (naxevargamtarebi, dieleqtrikebi, liTonebi) 

sisalis Semcireba sinaTlis zemoqmedebis dros [12_14], eleqtromeqanikuri efeqti _ 

naxevargamtarebis sisalis Semcireba eleqtruli velis an eleqrodenis zemoqmedebis 

Sedegad [15, 16], magnitur-meqanikuri efeqti _ naxevargamtarebis sisalis Semcireba 

magnituri velis zemoqmedebiT [17, 18], minarevebiT legirebis meqanikuri efeqti [19, 20], 

sinaTlis zemoqmedebiT sxeulis gafarToeba temperaturis momatebis gareSe [21]. yvela es 

efeqti dakavSirebulia atomebis gadaadgilebasTan temperaturis cvlilebis gareSe, 

amitom maTi meqanizmebi mkT-iT ver aRiwereba, radgan am Teoriis mixedviT, atomebis 

gadaadgilebisaTvis saWiroa kinetikuri energiis gazrda, anu temperaturis momateba. mpT-

iT mocemuli efeqtebis axsnis sailustraciod ganvixiloT fme-is meqanizmi. Mmyari sxeu-

lis mikrosisalis gazomvis dros saTanado datvirTviT zemoqmedeben myari sxeulis  

 
 

nax. 5. damakavSirebeli (1) da antidamakavSirebeli (2) energetikuli zonebi: a _ naxevargamtari 

da dieleqtriki; b _ liToni (FF _ fermis done; Eg _ akrZaluli zona naxevargamtarebSi; Ef _ 

fsevdoakrZaluli zona liTonebSi 

 

zedapirze almasis piramidiT. piramidis mocilebis Semdeg rCeba kvali, radgan wnevis 

gavleniT nivTierebis saTanado raodenoba gadaadgildeba. datvirTvis sididis mniSvne-

lobis kvalis farTobze gayofiT miRebul sidides uwodeben mikrosisales [22]. Tu erTsa 
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da imave datvirTvaze erTi nivTierebis zedapirze kvalis sidide metia meorisaze, amboben, 

rom am nivTierebis sisale naklebia meorisaze. mpT-is Tanaxmad, ganaTebis dros 

mikrosisalis Semcireba xdeba sinaTliT warmoqmnili akvazebis mier qimiuri bmebis 

energiis Semcirebis gamo, rac atomebis gadaadgilebas aadvilebs da, Sesabamisad, myar 

sxeuls arbilebs.  

rogorc zemoT aRvniSneT, myar sxeulebSi atomis bmis siZliere mezobel atomebTan 

damokidebuli iyo damakavSirebel da antidamakavSirebel doneebze myofi eleqtronebis 

Tanafardobaze. amitom SeiZleba iTqvas, rom akvazebi cvlis damakavSirebel da antida-

makavSirebel doneebze myofi eleqtronebis Tanafardobas, e. i. akvazebi cvlis potenciur 

energias da asustebs im atomTa qimiur bmebs, romlebTanac aRmoCndeba siTburi moZraobis 

dros, riTac uadvilebs maT gadaadgilebas [4, 8]. atomis gadaadgilebis axali meqanizmis 

Tanaxmad, regularuli atomis gadaadgilebis aqtis albaTobas eqneba Semdegi saxe: 

 Wgad.= 8a 2 ݊შემ.ହ  (ni / Na )
6Wფ., (1) 

sadac ni aris akvazebis koncentracia, Na – nivTierebis atomebis koncentracia, a – 

defeqtis mier darRveuli moculobis fardoba kristalSi erT regularul atomze mosul 

moculobasTan, nSem. – im atomebis raodenoba, romlebTanac atomis rxevis erTi periodis 

ganmavlobaSi miva akvazi, xolo Wf. – gansazRvruli raodenobisa da energiis mqone 

fononebis misvlis albaToba. (1) formulidan Cans, rom regularuli atomis gadaadgileba 

damokidebulia akvazebis koncentraciaze, romlis Secvla SeiZleba sxvadasxva gziT: 

sinaTliT, inJeqciiT, wneviT, temperaturiT da sxv.  

atomis gadaadgilebis axali meqanizmi nanonawilakebisTvisac samarTliania maTi 

eleqtronuli struqturis specifikis gaTvaliswinebiT. nanonawilakebis eleqtronuli 

struqturis da geometriuli agebulebis aRsawerad Seqmnilia uamravi Teoriuli kvantur-

meqanikuri meTodi, magram, samwuxarod, maTi saSualebiT gamoTvlili maxasiaTebeli 

parametrebi ar emTxveva eqsperimentul Sedegebs. Amiuxedavad amisa, unda aRiniSnos, rom 

yvela nanonawilakis energetikuli mdgomareoba aisaxeba energetikuli doneebis 

diskretuli speqtriT (nax. 6). nanonawilakebSi atomebis raodenobis zrdasTan erTad 

mcirdeba doneebs Soris energetikuli manZili, rac eTanxmeba eqsperimentze damzeril 

tendenciebs. HOMO-sa (Higher Occupied Molecular Orbital) da LUMO-s (Lower Unoccupied Molecular 

Orbital) Soris arsebuli energetikuli RreCo, romelsac akrZaluli zonis mniSvneloba aqvs, 

nanonawilakis atomebis raodenobis zrdasTan erTad mcirdeba da 100-ze meti liTonuri 

atomisagan Sedgenili nanonawilakisTvis igi qreba. magaliTad, vercxlis 55 atomisagan 

Sedgenili nanonawilakis zonis siganea 0,2 ev, 79 atomiსაgan Sedgenili vercxlis 

nanonawilakis siganisa ki _ 0,1 ev (akrZaluli zona), romelsac naxevargamtaris Tviseba 

aqvs. 100 atomze meti vercxlis atomisagan Sedgenil nanonawilaks ar gaaCnia akrZaluli 

zona da xasiaTdeba liTonuri eleqtrogamtarobiT. aqve unda aRiniSnos, rom HOMO-s 

energetikul mdgomareobas aigiveben fermis donesTan. vakuumSi energetikuli manZili 

HOMO-dan eleqtronis energetikul donemde gansazRvravs ionizaciis potencials, xolo 

vakuumis donidan LUMO-s donemde _ eleqtronisadmi swrafvis energias. LUMO-s qvemoT 

energetikulad mdebare doneebi warmoadgens damakavSirebel doneebs, xolo HOMO-s zemoT 

mdebare _ antidamakavSirebel doneebs. maSasadame, damakavSirebeli doneebidan 

antidamakavSirebel doneebze eleqtonebis gadasvla warmoqmnis akvazebs. doneebs Soris 

energetikuli manZili saSualebas iZleva gadasvlebi ganxorcieldes oTaxis 

temperaturaze ufro dabal temperaturebzec. 
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nax. 6. nanonawilakis energetikuli struqtura: HOMO _ eleqtronebiT dakavebuli umaRlesi 

done; LUMO _ eleqtronebiT dakavebuli udablesi done 

 

nanonawilakebis SemTxvevaSi antidamakavSirebel doneze raime gziT gadayvanili 

eleqtroni (akvazi) imoZravebs am doneebze Tavisuflad, Tu aRniSnul doneebs Soris 

energetikuli manZili kT-is rigisaa, rac xorcieldeba oTaxis temperaturaze (gavixsenoT, 

rom Ag79-is energetikuli RreCo aris 0.1 ev, xolo Semdegi agznebuli done pirveli 

agznebuli donisagan dacilebuli iqneba n2-jer naklebi energiiT). rodesac 

nanonawilakebSi akvazebi moZraobis dros nanonawilakis zedapirs miaRwevs, airekleba 

misgan, ris gamoc isini ver gadian nanonawilakidan, gansxvavebiT kompaqtur sxeulSi 

moTavsebuli imave moculobis arisagan (nax. 7).  

me-7 a nax-ze mocemulia kompaqtur myar sxeulSi nanonawilakis zomis tol areSi 

sami akvazis traeqtoria: ori maTgani gadis aridan; b _ nanonawilakSi sazRvris 

zedapiridan arekvlis gamo samive akvazis traeqtoria moTavsebulia masSi da isini 

nanonawilakSi myof ufro met atomTan gaivlian, vidre kompaqturis (a) SemTxvevaSi; g da d 

_ nanonawilakis zomis SemcirebasTan erTad igive sami akvazi ufro met atomTan 

aRmoCndeba, vidre danarCen atomebTan; b, g da d _ nanonawilakebis akvazebis zedapiridan 

arekvlis gamo zedapirul fenaSi myof atomebTan ufro xSirad aRmoCndeba, vidre danarCen 

atomebTan. amis gamo akvazebi nanonawilakSi moTavsebul atomebTan ufro xSirad 

aRmoCndeba, vidre kompaqtur myar sxeulSi, rac zrdis maTi bmebis Semasustebel 

zemoqmedebas. es SeiZleba gamoixatos realuri koncentraciiT, romelic gamoTvlilze 

metia imdenjer, ramdenjerac meti aRmoCndeba mocemul atomTan nanonawilakSi akvazi 

kompaqtur myar sxeulSi atomis erTi rxevis periodis toli drois ganmavlobaSi. 

antidamakavSirebeli 
doneebi 

damakavSirebeli 
doneebi

vakuumi 

eleqtonisadmi 
swrafvis 
energia 

ionizaciis 
potenciali 

damakavSirebel da antidamakavSirebel 
doneebis Soris arsebuli 

energetikuli RreCo 

F fermis done HOMO 

LUMO 
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akvazebis erTnairi koncentraciis dros nanonawilakebSi zedapiridan arekvlisas akvazi 

zedapiruli fenis atomebTan atarebs daaxloebiT orjer met dros (zedapirTan misvla 

 

 
 

           a)                      b)                    g)            d) 

 

nax. 7. akvazebis erTsa da imave realuri koncentraciis dros efeqturi koncentraciis zrda 

nanonawilakebis zomebis SemcirebasTan erTad 

 

da zedapiridan arekvlis gamo ukan dabruneba), vidre nanonawilakis moculobiT areSi. 

Sedegad maTi qimiuri bmebi Siga nawilSi myof atomebTan SedarebiT ufro Sesustebuli 

iqneba. bmebis Sesusteba iwvevs akrZaluli energetikuli RreCos Semcirebas da mocemul 

temperaturaze eleqtronebis gadasvlis intensiurobis gazrdas, rac ganapirobebs 

akvazebis Warb koncentracias nanonawilakis zedapirul fenaSi da akrZaluli 

energetikuli RreCos mniSvnelobis Semdgom Semcirebas. am SemTxvevaSi miiReba erTi 

nivTierebis saintereso energetikuli struqtura, romelsac aqvs akrZaluli energetikuli 

RreCos sxvadasxva mniSvneloba SuagulTan SedarebiT zedapirTan ufro naklebi (nax. 8). 

 

 
 

nax. 8. nanonawilakebis energetikuli doneebis ganlageba zedapiris maxloblobaSi da 

siRrmeSi. zedapiridan akvazebis arekvlis Sedegad zedapirul atomebTan akvazebis yofnis albaToba 

metia. a _ naxevargamtarSi zedapiridan akvazebis arekvlis gamo manZili zedapirTan damakavSirebel 

da antidamakavSirebel doneebs (zonebs) Soris naklebia, vidre siRrmeSi; b _ liTonebSi 

damakavSirebeli da antidamakavSirebeli doneebi gadafarulia da fsevdoakrZaluli zona 

zedapirTan ufro naklebia, vidre siRrmeSi da, Sesabamisad, koncentraciac ufro metia 
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nanonawilakis aseTi eleqtronuli struqtura ganapirobebs zedapirul fenaSi 

akvazebis siWarbes da am fenis met sirbiles Siga aresTan SedarebiT. aqedan gamomdinare, 

zedapirul fenaSi atomebis gadaadgileba ufro advilia, vidre nanonawilakis Siga areSi. 

aSkaraa, rom nanonawilakebis zomebis SemcirebasTan erTad efeqturi koncentracia 

matulobs da atomis gadaadgilebis aRmwer formulaSi (1) realuri koncentraciis 

nacvlad gamoyenebuli unda iyos efeqturi koncentracia, romelic yoveli konkretuli 

nanonawilakis zomis da mocemuli procesis SemTxvevaSi unda iqnes gamoTvlili. 

axla mpT-is debulebebis mixedviT ganvixiloT nanonawilakebis fundamenturi Tvise-

bebis maT zomebze damokidebulebis yvela eqsperimentuli monacemis Tvisebrivi axsna. ro-

gorc me-2 a nax-dan Cans, nanonawilakis zomebis SemcirebiT izrdeba mesris parametri da 

elementaruli ujredis moculoba (romlebic damokidebulia atomebs Soris manZilze). 

nanonawilakis zomebis SemcirebiT izrdeba akvazebis efeqturi koncentracia, ris Sedega-

dac mcirdeba qimiuri bmebis siZliere. magram, cnobilia, rom atomebs Soris qimiuri bmebis 

siZlieris SemcirebiT izrdeba maT Soris manZili [23]. amiT aixsneba me-2 a nax-ze naCvenebi 

eqsperimentuli Sedegebi. akvazebis koncentraciis gazrdiT myari sxeulis mesris paramet-

ris gazrda mtkicdeba pirdapiri eqsperimentiT: roca myar sxeuls gavanaTebT iseTi sinaT-

liT, romelic warmoqmnis akvazebs, igi farTovdeba misi temperaturis momatebis gareSe.  

me-2 b nax-ze moyvanilia nanonawilakebis dnobis temperaturis damokidebuleba maT 

zomebze. aq cxadad Cans, rom nanonawilakis zomebis SemcirebiT mcirdeba misi dnobis tem-

peratura. am saintereso fenomenis asaxsnelad gavixsenoT dnobis meqanizmi, romelic damu-

Savebul iqna mpT-is safuZvelze [8]. sadac naCvenebi iyo, rom dnobis procesi iwyeba niv-

TierebisaTvis damaxasiaTebeli saTanado akvazebis kritikuli koncentraciis miRwevis 

Semdeg [7, 10] da mniSvneloba ara aqvs ra gziT (TermuliT Tu aTermuliT) miiRweva es kon-

centracia. maSasadame, Tu kritikuli koncentracia miiRweva raime aTermuli (dnobis 

temperaturaze dabali) saSualebiT, dnoba daiwyeba am dabal temperaturaze (nax. 9). 

 

 

nax. 9. myari sxeulis temperaturis cvlileba siTbos gadacemisas 

 

zemoaRniSnuli msjelobis safuZvelze Cans, rom nanonawilakis zomis SemcirebasTan 

erTad izrdeba akvazebis efeqturi koncentracia. roca realur da efeqtur koncen-

traciaTa jami gautoldeba kritikulis mniSvnelobas, maSin iwyeba dnobis procesi 

mocemul temperaturaze. cxadia, rac ufro mcirea nanonawilakis zoma, miT ufro didia 

efeqturi koncentracia da ufro dabal temperaturaze daiwyeba misi dnoba. nanonawilakis 

zedapiridan arekvlis gamo miiReba nanonawilakis iseTi eleqtronuli struqtura, 

romelic ganapirobebs zedapirul fenaSi akvazebis siWarbes da am fenis met sirbiles 

nკრ. ≈ 10171019 

n ≈ 1021
სმ-3

A B

C

A1 B1
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Siga aresTan SedarebiT. aqedan gamomdinare, dnoba zedapirul fenaSi ufro adre iwyeba, 

vidre nanonawilakis Siga areSi (nax. 10). am mosazrebis gaTvaliswinebiT Catarebuli 

Teoriuli gamoTvlebiT miRebuli Sedegi [24] sakmaod kargad emTxveva eqsperimentuls. 

 

 
 

nax. 10. nanonawilakis temperaturis damokidebuleba mis zomebze: 1 _ Si-is mTliani 

nanonawilaki; 2 _ Si-is nanonawilakis zedapiruli fena; 3 _ Au-is eqsperimentuli Sedegebi; 4 _ Au-is 

Teoriuli Sedegebi 

 

nanomasalebSi difuziis Seswavlam cxadyo, rom difuziis koeficientis mniSvneloba 

maTSi gacilebiT metia, vidre kompaqtur myar sxeulebSi da TviT marcvlovan masalebSi 

(igulisxmeba patara marcvlebisagan Semdgari masala, romelic nanonawilakebze ufro 

didia). 

 

spilenZis da nikelis TviTdifuziis koeficientebi 

 

masala TviTdifuziis koe-

ficienti D m2/wm, 393K-ze 

nano-Cu 

kompaqturi Cu 

marcvlovani Cu 

Cu-is zedapirze  

 

nano-Ni 

kompaqturi Ni 

marcvlovani Ni 

1.810-17 

1.310-31 

1.710-19 

1.410-16 
 

110-10 

1.210-25 

310-12 

 

cxrilSi moyvanilia sxvadasxva meTodiT miRebuli Cu da Ni erTnair pirobebSi gazo-

mili difuziis koeficientebi nanomasalebSi, marcvlovan masalebsa da kompaqtur myar 

sxeulebSi, saidanac Cans, rom nanomasalebSi difuziis koeficientis mniSvneloba mravali 

rigiT metia. igive iTqmis minarevebis difuziis SemTxvevaze. magaliTad, oqros difuziis 

koeficienti nikelis nanomasalaSi 0,20,3 Tdn.-ze (Tdn. dnobis temperaturaa) 1416 rigiT (!) 
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metia, vidre Cveulebriv kompaqtur polikristalur Ni-Si. aqve unda aRiniSnos, rom zemoT 

moyvanil kompaqtur myar sxeulebSi fotostimulirebuli difuziis koeficientebis mniS-

vneloba bevrad ufro metia, vidre Termuli difuziis dros [25, 26]. fotostimulirebis 

Sedegad difuziis koeficientis mniSvnelobis zrda ganpirobebulia sinaTlis saSualebiT 

damatebiTi akvazebis warmoqmniT [9, 26].  

am ori movlenis aseTi msgavseba calsaxad migviTiTebs imaze, rom nanomasalebSi 

difuziis koeficientis didi mniSvneloba ganpirobebuli unda iyos nanonawilakebSi akva-

zebis efeqturi koncentraciis arsebobiT. aqedan gamomdinare, difuziis koeficientis 

gamosaxulebaSi akvazebis koncentraciisaTvis unda aviRoT efeqturi koncentracia, 

romelic realur koncentraciaze mocemuli temperaturisa da nanonawilakis gansaz-

Rvruli zomisaTvis -jer metia _ nn=no. difuziis koeficientis gamomsaxvel formulaSi 

am koncentraciis SetaniT difuziis koeficientis mniSvneloba gaizrdeba Y-jer [4, 28, 29]. 

amitom erTsa da imave nivTierebaSi difuziis koeficientis mniSvnelobebi (minarevuli an 

sakuTari atomebisaTvis mocemul temperaturaze) nanonawilakebis SemTxvevaSi mravali 

rigiT meti iqneba, vidre Cveulebrivi zomis nimuSebSi. cnobilia, rom rekristalizacia 

ganpirobebulia difuzuri procesebiT, ris gamoc misi fizikuri buneba iseTivea, rogoric 

zemoT aRwerili difuzuri procesebisa. nanomasalebSi rekristalizaciis procesi 

(nanonawilakebis zomebis momateba temperaturis momatebasTan erTad) mimdinareobs bevrad 

ufro swrafad, vidre marcvlovan masalebSi. siCqareTa sxvaoba miT ufro metia, rac ufro 

metad gansxvavdeba nanonawilakebisa da marcvlebis zomebi erTmaneTisagan. nanomasalis 

rekristalizaciis siCqare drois mixedviT TandaTan mcirdeba nanonawilakebis 

rekristalizaciis gamo maTi zomebis gazrdis Sedegad da xdeba igive mniSvnelobis, 

rogoric marcvlovan nanomasalebSia (nax. 11). nanonawilakebis zomebis zrdis Sedegad ki 

mcirdeba efeqturi koncentracia da, Sesabamisad, akvazebis Semasustebeli efeqti. 

 

 
nax. 11. nanonawilakis zomis cvlileba drois mixedviT rekristalizaciisas 

 

sxvadasxva meTodiT miRebuli nanomasalebis mikrosisalis gamokvlevam gamoavlina 

saerTo tendencia, rom nanonawilakis zomebis SemcirebiT nanomasalis sisale jer 

izrdeba da Semdeg mcirdeba (nax. 12). aseve eqsperimentulad dadgenilia denadobis zRvris 

nanonawilakis zomebze damokidebulebis anomaliuri svla. nanomasalis mikrosisalis 

mniSvnelobis zrdis ubani aRiwereba e. w. hol-petCis empiriuli TanafardobiT: H=Ho+KL-1/2, 

sadac H aris nanomasalis sisale, Ho _ nivTierebis sisale, K _ proporciulobis 

koeficienti, L _ nanonawilakebis saSualo zoma. nanonawilakis zomebis SemcirebasTan 

erTad (msgavsad sisalisa) denadobis zRvari jer izrdeba, hol-petCis Tanafardobis 
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mixedviT: T=o+KL-1/2 (T _ denadobis zRvari, o _ Sinagani daZabuloba, romelic ewinaaRmde-

geba plastikur Zvras sxeulSi), Semdeg ki mcirdeba. 

mikrosisalis da denadobis zRvris zrda nanonawilakis zomebis SemcirebasTan 

erTad aixsneba nanonawilakSi dislokaciebis raodenobis klebiT, rac damtkicebulia 

rentgenuli da eleqtronul-mikroskopuli gamokvlevebiT. mikrosisalis da denadobis 

zRvris Semcirebis ubani mkT-ze dafuZnebul warmodgenebSi anomaliad iTvleboda da 

dRemde axsna ar hqonda. zemoT moyvanil mpT-ze dayrdnobiT ki atomis gadaadgilebis 

axali meqanizmis safuZvelze es fenomeni advilad ixsneba. 

 

 
 

nax. 12. nanomasalis denadobis zRvris damokidebuleba misi Semadgeneli nanonawilakebis 

zomebze: marcxniv _ are, romelic emorCileba hol-petCis Tanafardobas; marjvniv _ anomaliuri are 

 

mikrosisalis da denadobis zRvris mniSvneloba ganisazRvreba atomis gadaadgilebis 

unariT; rac ufro advilia atomis gadaadgileba, miT naklebia mikrosisale da denadobis 

zRvari. atomis gadaadgileba ki ganisazRvreba mocemul atomTan akvazebis arsebobiT. 

amasTan, rac metia maTi koncentracia, miT metia atomis gadaadgilebis SesaZlebloba, 

naklebia mikrosisale da denadobis zRvari. nanonawilakis garkveuli zomebidan 

dawyebuli masSi warmoiqmneba akvazebis realuri koncentracia, romelic zrdis atomis 

gadaadgilebis unars, ris gamoc mcirdeba mikrosisale da denadobis zRvari.  

liTonebSi fsevdoakrZaluli zonis sigane korelirebs dnobis temperaturasTan [7, 

30]. amitom, rac metia fsevdoakrZaluli RreCo, miT naklebia mocemul temperaturaze 

akvazebis koncentracia. nanonawilakebSi ki, rac naklebia realuri koncentracia, miT 

naklebia efeqturi koncentraciac. aqedan gamomdinare, dnobis maRali temperaturis mqone 

nivTierebebis nanonawilakebis zomebi unda iyos ufro naklebi, raTa mravali arekvlis 

saSualebiT realurma koncentraciam saTanado sidides miaRwios. me-13 nax-dan Cans, rom 

NiZr2-is anomalia iwyeba ufro mcire zomis nanonawilakebis dros, vidre Fe_Mo_Si_B_Si, 

romlis dnobis temperatura NiZr2-isaze naklebia [31]. 

nanonawilakebSi sisalis temperaturaze damokidebulebis (Semcirebis) mrudi ufro 

daxrilia, vidre kompaqturi myari sxeulebis SemTxvevaSi [32_34]. temperaturis zrdasTan 

erTad akvazebis siCqaris momateba nanonawilakebSi zrdis zedapiridan maTi arekvlis 

sixSires da, Sedegad, realur koncentracias. am ukanasknelis momateba amcirebs ener-

getikul RreCos (damakavSirebel da antidamakavSirebel doneebs Soris energetikul 

manZils), rac zrdis akvazebis realur koncentracias ise, rom mocemul temperaturaze 

realuri koncentracia nanonawilakSi ufro metia, vidre kompaqtur myar sxeulSi. es ki 

realuri koncentraciis arsebobasTan erTad nanonawilakSi ganapirobebs mikrosisalis 

mniSvnelobis ufro mkveTr Semcirebas (temperaturis zrdasTan erTad), vidre kompaqtur 

myar sxeulSi. 
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aqve unda aRiniSnos, rom nanonawilakebis meqanikuri Tvisebis yvela cvlileba 

aixsneba nanonawilakebSi akvazebis realuri koncentraciis cvlilebiT. nanonawilakis 

zomebis SemcirebasTan erTad mcirdeba iungis moduli, Zvris moduli da moculobiTi 

drekadoba [32, 35], rac ganpirobebulia nanonawilakis darbilebiT (es gamowveulia 

akvazebis realuri koncentraciis zrdiT nanonwilakebis zomebis SemcirebasTan erTad). 

myar sxeulebs axasiaTebs e. w. zeplastikuroba, romlis arsia is, rom mocemuli 

nivTierebebis myari sxeuli gansazRvrul temperaturaze modebuli saTanado datvirTvis 

dros ki ar irRveva, aramed plastikurad deformirdeba. nanomasalebSi, romlebic Sedgeba 

raime nivTierebisa da masSi CarTuli nanonawilakebisagan, zeplastikuroba daimzireba 

300_400 0C-ze ufro dabal temperaturaze, oRond ufro maRali datvirTvis dros, vidre 

kompaqtur myar sxeulSi [36]. temperaturis Semcireba ganpirobebulia nanonawilakebSi 

akvazebis realuri koncentraciiT, rac iwvevs maT darbilebas, xolo modebuli 

datvirTvis mniSvnelobis momateba Sedegia imis, rom nanonawilakebs Soris arsebul 

nivTierebebSi mocemul dabal temperaturaze akvazebis realuri koncentracia ar aris 

sakmarisi plastikurobisaTvis. modebuli didi datvirTva warmoqmnis sakmaris wnevas, 

romelic amcirebs energetikul manZils damakavSirebel da antidamakavSirebel zonebs 

Soris, rac realur koncentracias zrdis saWiro sididemde nanonawilakTaSoris nawilSi 

da mTel nanomasalaSi xorcieldeba zeplastikuroba. 

 

 
 

nax. 13. sxvadasxva dnobis temperaturis mqone nanomasalis sisalis damokidebuleba maTi 

Semadgeneli nanonawilakebis zomebze, T1<T2  

 

myari sxeulis saTanado datvirTvis dros SeiZleba moxdes misi erTi nawilis 

plastikuri Zvra meoris mimarT – `gasrialeba” romelime sibrtyis gaswvriv [37, 38]. 

nanomasalebSi plastikuri Zvra xdeba datvirTvebis gacilebiT ufro dabali 

mniSvnelobebisas, rac gamowveulia nanonawilakebSi maT zedapirze akvazebis Warbi 

realuri koncentraciis arsebobiT. magram sainteresoa, ratom xdeba aseTi sriali da ara 

mTeli masalis deformacia? nanonawilakebSi, rogorc zemoT iyo aRniSnuli, plastikuri 

deformacia ver aixsneba dislokaciebis moZraobiT am ukanasknelTa nanonawilakSi 

ararsebobis gamo. maS rogor xorcieldeba plastikuri Zvra nanonawilakebSi atomur 

doneze nanomasalaze datvirTvis modebis dros? mikrogasrialeba axali midgomiT SeiZ-

leba aixsnas ase: nanomasalaze datvirTvis modebis dros warmoiqmneba wneva nano-

nawilakebze, romelTa kristalografiuli orientacia qaosuradaa ganawilebuli N(nax. 14), 

e. i. erTi nebismieri mimarTulebis gaswvriv ganlagebul nanonawilakebs eqneba sxvadasxva 

kristalografiuli orientacia da modebuli wneva moaxdens maTi zonebis energetikul 

skalaze sxvadasxvanair gadaadgilebas _ daaxloebas an daSorebas. im sibrtyeSi, 
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romelSic aRmoCndeba ufro meti iseTi orientaciis nanonawilaki, rom masze moqmedi wneva 

gamoiwvevs damakavSirebel da antidamakavSirebel doneebs Soris energetikuli manZilis 

Semcirebas, maSin am sibrtyeSi realuri da efeqturi koncentraciebi iqneba meti, vidre 

sxva, mocemulis araparalelur sibrtyeebSi da mikrogasrialeba ganxorcieldeba Sesabamis 

sibrtyeebze. 

 
 

nax. 14. nanomasalaSi sxvadasxva kristalografiuli orientaciis nanonawilakebis ganlageba: 

1 _ mikrogasrialebis sibrtye 

 

 

daskvna:  
winamdebare naSromSi SemoTavazebuli nanonawilakis atomis gadaadgilebasTan 

dakavSirebuli fundamenturi Tvisebebis (mesris parametri, dnobis temperatura, difuziis 

koeficienti, rekristalizacia, zeplastikuroba, sisale, denadobis zRvari) nanonawi-

lakebis zomebze damokidebuleba axsnilia mpT-is gamoyenebiT, romlis Tanaxmadac myar 

sxeulebSi atomis gadaadgileba umTavresad ganisazRvreba misi mezobel atomebTan qimiuri 

bmebis mdgomareobebiT. 
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DEPENDENCE OF NANOPARTICLES CHARACTERIZING PROPERTIES ON THEIR 
SIZE ASSOCIATED WITH THE LOCATION CHANGE OF ATOMS 

A. Gerasimov, M. Vepkhvadze  

(Georgian Technical University) 

 

Resume: The study of the properties of the nanoparticles showed the most amazing feature: the fundamental 

properties of nanoparticles related to the location change of atoms (lattice parameter, melting-point, diffusion, hardness, 

recrystallization, yield strength, superplasticity) are depending on their size, in contrast to the properties of a compact 

solid body. This cannot be explained by existing scientific concepts of solids and it is considered as anomaly.. 

This paper gives an explanation according to the fundamental properties of nanoparticles on their size based on 

the molecular-potential theory (MPT), whereby the movement of atoms in a solid is determined by the change in its 

state of chemical bonds with its neighbors and shows, that all anomalous recognized changes in the properties of 

nanoparticles take the normal form within MPT that gives great prospect for the creation of new technologies. 

 

Key words: nanoparticle; chemical bond; hardness; superplasticity; diffusion; melting-point. 

 

 

 
 

ФИЗИКА 
 

 

ЗАВИСИМОСТЬ ХАРАКТЕРИЗУЮЩИХ СВОЙСТВ НАНОЧАСТИЦ ОТ ИХ 
РАЗМЕРОВ, СВЯЗАННЫХ С ПЕРЕМЕЩЕНИЕМ АТОМОВ  

Герасимов А. Б, Вепхвадзе М. Т. 

(Грузинский технический университет) 

 

Резюме: Изучение наночастиц показало самое удивительное их свойство: зависимость фундаментальных 

свойств наночастиц, связанных с перемещением атомов (параметр решётки, температура плавления, диффузия, 

твердость, рекристаллизация, предел текучести, сверхпластичность), от размера наночастицы, в отличие от 

свойств компактного твердого тела. Это не может быть объяснено существующими научными представлениями 

о твердом теле, по которым эти изменения считаются аномалией. 

В работе дано объяснение зависимости фундаментальных свойств наночастицы от их размеров на основе 

молекулярно-потенциальной теории (МПТ), согласно которой перемещение атома в твердом теле определяется 

изменением состояния его химических связей с соседями, и показано, что все аномально признанные изменения 

свойств наночастиц принимают нормальный вид в рамках МПТ, что открывает большую перспективу для 

создания новых технологий. 

 

Ключевые слова: наночастица; химическая связь; твердость; сверхпластичность; диффузия; темпе-

ратура плавления. 
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fizika 

 

 

 

adgilobrivi mineralebi maRaltemperaturuli Tbosaizolacio 

masalebis damzadebis teqnologiaSi 

g. dgebuaZe, b. bendeliani, i. mecxvariSvili, n. mumlaZe, v. WanturiZe, m. CoCia 

(soxumis i. vekuas fizika-teqnikis instituti) 

 

 

reziume: ganxilulia adgilobrivi mineralebis _ bazaltis (fibra, qercli, RorRi), 

perlitis (aufuebeli, afuebuli) da maTi kompozitebis gamoyenebis zogierTi aspeqti ma-

Raltemperaturuli Tbosaizolacio masalebis warmoebaSi. warmodgenilia 240÷750 K tempe-

raturul  diapazonSi Tbogamtarobis koeficientis da simkvrivis dadgenis mizniT 

sxvadasxva nimuSis kvlevis Sedegebi. 

 

sakvanZo sityvebi: Tboizolacia; Tbogamtaroba; temperatura; bazalti. 

 

 

 

Sesavali 

Tbosaizolacio masalebis daniSnulebazogadad Tburi danakargebis Semcirebaa. aseTi 

masalebis gamoyenebiT mcirdeba samSeneblo konstruqciebis masa, eleqtruli da Tboe-

nergetikuli danaxarjebi, bgerisa da vibraciis gavrceleba. 

Tbogamtarobis [1] fizikuri arsi Mmasalis sisqeSi siTbos gamWolad gatarebaa.  is 

damokidebulia forebis moculobaze, forovani struqturis maxasiaTeblebze, qimiur 

Sedgenilobasa da kristalizaciis xarisxze. 

Tboizolaciis problema 200÷500 K temperaturul diapazonSi praqtikulad gadawyveti-

lia da masalaTa farTo asortimentiT aris warmodgenili samomxmareblo bazarze, magram 

ufro farTo (4÷2000 K) temperaturul diapazonSi igi kvlavac aqtualuria. 

dRes saqarTveloSi gansakuTrebiT mniSvnelovania adgilobrivi mineralebis _ 

bazaltis (fibra, qercli, RorRi), perlitis (aufuebeli, afuebuli) da maTi kompozitebis 

gamoyeneba maRaltemperaturuli Tbosaizolacio masalebis warmoebaSi. saerTod bazalti 

[2], rogorc eqstruziuli magmuri warmoSobis mTis qani, Tavisi qimiuri da mineralogiuri 

SedgenilobiT maRalstabiluria. bazaltis boWkos, fibris,  qerclis da burbuSelas 

warmoebisaTvis [3, 4] Tavisi fizikur-qimiuri maxasiaTeblebiT gamoirCeva marneulis da 

bolnisis sabadoebi (ix. cxrili). 

 

 

marneulis bazaltis qimiuri Sedgenilobis  analizi (Cod abt-31-0001) 

 

nimuSi ∑ Na2O MgO Al2O3 SiO2 K2O CaO TiO2 MnO Fe2O3 P2O5 

 % % % % % % % % % % % 

jg-01 99.84 4.12 6.64 15.41 50.04 1.11 8.48 1.65 0.17 11.84 0.38 

jg-02 99.85 4.24 5.84 16.18 50.63 1.20 8.37 1.78 0.16 11.05 0.40 

jg-03 99.86 3.91 6.47 15.71 51.56 1.08 8.03 1.41 0.16 11.12 0.41 
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bazaltis boWkos SeuZlia imuSaos 4÷1200 K temperaturis diapazonSi, maSin rodesac 

naxSirbadisa da minis boWkoebi irRveva, Sesabamisad, 1000 K da 800 K temperaturebze.  

bazaltis boWko, fibra, qercli da burbuSela ekologiurad sufTaa, ar gamoyofs 

adamianis janmrTelobisaTvis mavne nivTierebebs, ar iwvis da ar feTqdeba. bazaltis 

nawarmi aTeuli wlebis ganmavlobaSi inarCunebs maRal fizikur-meqanikur da fizikur-

qimiur Tvisebebs [5], rac ganapirobebs maT perspeqtiulobas [6, 7] axali Tbosaizolacio 

kompoziciuri masalebis, antikoroziuli saRebavebis  da sxvadasxva daniSnulebis 

nakeTobebis Sesaqmnelad. 

 

 

ZiriTadi nawili 

programiT gaTvaliswinebuli iyo adgilobrivi bazaltis nedleulis nadnobidan 

miRebuli fibris da qerclis, aseve perlitis  gamoyenebiT mravali daniSnulebis dabali 

Tbogamtarobis koeficientis mqone meqanikuri da atmosferuli zemoqmedebisadmi mdgradi 

Tbosaizolacio masalebis miRebis efeqturi teqnologiis damuSaveba. 

1_6 nax-ebze warmodgenilia damuSavebuli da Seqmnili Tbosaizolacio masalebis 

nimuSebi. 

 

  

nax. 1. nax. 2. 

  

nax. 3. nax. 4. 

  

nax. 5. nax. 6. 
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Tbogamtarobis mixedviT, Tbosaizolacio masalebi pirobiTad dayofilia sam klasad:  

dabali Tbogamtarobis (≤0.06 vt/mK);  saSualo Tbogamtarobis (0.06÷0.20 vt/mK) da maRali 

Tbogamtarobis (0.21vt/mK), xolo simkvrivis mixedviT: msubuq (20÷180 kg/m3); saSualo 

(200÷350 kg/m3) da mkvriv (400÷600 kg/m3) Tbosaizolacio masalebad. 

nivTierebis Tbogamtarobis koeficienti, rogorc fizikuri parametri, xasiaTdeba 

Tbogamtarobis unariT da ganisazRvreba gantolebiT λ = Q/FΔt  [vt/mK], 

sadac   Tbogamtarobis koeficientia da damokidebulia nivTierebis agregatul mdgomare-

obaze. praqtikaSi masalebis Tbogamtarobis koeficientis damokidebuleba temperaturaze 

maRali sizustiT SeiZleba  ganisazRvros wrfivi gantolebiT  λ = λo(1 + bt), 
sadac b eqsperimentuli mudmivaa. 

miRebuli nimuSebis kvleva Tbogamtarobis koeficientis dadgenis mizniT mimdinare-

obda 240÷750 K  temperaturul diapazonSi. gamoyenebulia xelsawyoebi: Ria Rumeli IKA C-

MAG HS-7 temperaturis regulirebiT 300÷770 K diapazonSi, temperaturis kontrolerebi  

RTD (PT-100) sistemis standartiT DIN EN 60715  cifruli registratoriT Endress+Hauser RSG30, 

pirometri OMEGASCOPE OS524E  lazeruli samizniT. 

1-l da me-2 nax-ebze warmodgenilia bazaltis qerclis da fibris Tbosaizolacio 

masala, romelic SpateliT datanilia 14 mm sisqis Ст-3 liTonze. kvlevis Sedegad miRebulia: 

nimuSebis Tbogamtarobis koeficienti _ 0.03÷0.05  vt/(m·K) da simkvrive _ 70÷80 kg/m3. 

me-3 da me-4 nax-ebze warmodgenilia afuebuli perlitis da bazaltis qerclis  

safuZvelze Seqmnili Tbosaizolacio masala, romelic SpateliT  datanilia 12÷20 mm 

sisqis Ст-3 liTonze.  kvlevis Sedegad miRebulia nimuSebis Tbogamtarobis koeficienti _ 

0.04÷0.06 vt/(m·K) da simkvrive _ 40÷60 kg/m3. 

me-5 nax-ze bazaltis RorRis fraqciuloba meryeobs 3_5 mm-is farglebSi da saerTo 

masidan  Seadgens 55_60 %-s. saidanac 15_20 %  bazaltis fibraa, xolo danarCeni  Txevadi 

minis da qimiuri naerTebis  kompoziciuri Semkvreli. Tbogamtarobis koeficienti _ 

0.080.12 vt/(m·K); simkvrive _ 220230 kg/m3. 
me-6 nax-ze warmodgenili Tbosaizolacio masala bazaltis RorRis fraqciulobiT _ 

512 mm saerTo masidan Seadgens 4555 %-s, aqedan 25_30 % bazaltis fibraa, xolo bazur 

Semkvrelad gamoyenebulia eTilsilikati da Cven mier damuSavebuli kompoziti _ LX. 

Tbogamtarobis koeficientia 0.090.11 vt/(m·K); simkvrive _ 200220 kg/m3. 
me-7 da me-8 nax-ebze warmodgenilia daufqvavi da dafquli bazaltis qerclis da 

fibris  mikrostruqtura. 

 

 

 

 

 

 

 

 

 

 

a 

 

 

 

 

 

 

 

 

 

b 

Nnax. 7. daufqvavi (a) da dafquli (b) bazaltis qerclis mikrostruqtura 
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a 

 

 
 

b 

Nnax. 8. daufqvavi (a) da dafquli (b) bazaltis fibris mikrostruqtura 

 

Catarebuli cdebis safuZvelze dadginda, rom: 

 Tbosaizolacio kompozitebis Srobis dro 2÷20 mm sisqeebisaTvis Seadgens 18_60  wT-s; 

 Tbogadacemis koeficienti 375_700 K temperaturul diapazonSi Seadgens 0. 08÷0.18 

vt/m·K; 

 Tbosaizolacio kompozitebis misaRebad efeqturia adgilobrivi bazaltis nedle-

ulis  gamoyeneba; 

 saWiroa gamokvlevebis Catareba miRebuli kompoziciuri masalebis simtkicis gasaz-

rdelad. 

 

 

daskvna 

amrigad, Catarebuli kvlevis Sedegebi safuZvels iZleva bazaltis fibris da qer-

clis fuZeze Seiqmnas efeqturi maRaltemperaturuli Tbosaizolacio masalebi. bazaltis 

fibrisa da qerclis dafquli fraqcia aseve SeiZleba gamoviyenoT unikaluri maxasiaTeb-

lebis mqone antikoroziuli saRebavebis Semvsebad.  
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PHYSICS 
 

 

LOCAL MINERALS IN TECHNOLOGY OF HIGH-TEMPERATURE HEAT-
INSULATING MATERIALS 

G. Dgebuadze, B. Bendeliani, I. Metskhvarishvili, N. Mumladze, V. Chanturidze, M. Chochia 

(I. Vekua Sokhumi Institute of Physics and Technology) 

 
Resume: There are considered some aspects of application of local minerals – basalt (a fiber, scales, gravels), 

perlite (expanded and not-expanded) and their composites in high-temperature heat-insulating technologies. Hereby 

there are presented results of research of coefficient of heat conductivity and density of various samples in the 

temperature range 240÷750 K. 

 

Key words: thermal insulation; heat conductivity; temperature; basalt. 

 

 

 

 

ФИЗИКА 
 

 

МЕСТНЫЕ МИНЕРАЛЫ В ТЕХНОЛОГИИ ВЫСОКОТЕМПЕРАТУРНЫХ 
ТЕПЛОИЗОЛЯЦИОННЫХ МАТЕРИАЛОВ 
Дгебуадзе Г.Н., Бенделиани Б.Г., Мецхваришвили И.Р., Мумладзе Н.А., Чантуридзе 
В.Г., Чочия М.Р. 
(Сухумский физико-технический институт им. И. Векуа) 

 

Резюме: Рассмотрены некоторые аспекты применения местных минералов – базальта (фибра, чешуя, 

гравий), перлита (вспученный и невспученный) и их композитов в высокотемпературных теплоизоляци-

онных технологиях. Представлены результаты исследований коэффициента теплопроводности и плотности 

различных образцов в температурном диапазоне 240÷750 K. 

 

Ключевые слова: теплоизоляция; теплопроводность; температура; базальт. 
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axali teqnologiebi 

 

 

 

kofeinis miRebis axali meTodi 

r. melqaZe, p. doliZe, r. kenkiSvili 

(r. dvalis manqanaTa meqanikis instituti) 

 

 

reziume: statiaSi ganxilulia Cais masalisagan „mSrali“ eqstrahirebis gziT 

kofeinis miRebis laboratoriuli eqsperimentebis Sedegebi da kofeinis analizis eqspres-

meTodi. aRniSnulia, rom kofeinis mSrali gamoxda teqnologiurad iafi da martivad 

gansaxorcielebeli meTodia nebismieri mcire da saSualo simZlavris sawarmoebis 

pirobebSi. 

 

sakvanZo sityvebi: Cai; „mSrali“ eqstraqcia; kofeini; gansazRvris meTodi.  

 

 

Sesavali  

sxvadasxva farmakologiuri moqmedebis mravalricxovan mcenareul bioaqtiur 

kompleqssa da calkeul nivTierebebs Soris mniSvnelovania alkaloidebi, xolo maT 

Soris udavoa purinis jgufis naerTebi, romelTa umTavresi warmomadgenelia kofeini (1, 3, 

7-trimeTilqsantini).  

kofeini warmoadgens mZlavr bunebriv stimulators, romelic gamoiyeneba organizmis 

gamZleobis asamaRleblad da fizikuri Zalebis gasaZliereblad. igi ganekuTvneba 

nootropul nivTierebaTa klass, radganac iwvevs neironebis mgrZnobiarobis gazrdas da, 

amdenad, gonebrivi SesaZleblobebis stimulirebas.  

kofeinis sistematuri moxmarebisas mcirdeba alchaimeris daavadebis, cirozisa da 

RviZlis kibos ganviTarebis riski. misi moqmedebis ZiriTadi meqanizmi adenozinis 

receptorebis mimarT antagonizmia. am ukanasknels axasiaTebs sedatiuri moqmedeba da 

moduneba, rac ganpirobebulia Tavis tvinis areSi ganlagebuli receptorebiT. kofeini 

axdens adenozinis moqmedebis inhibirebas, xels uwyobs adamianis yuradRebis koncen-

trirebas, afxizlebs da mxneobas matebs mas. amasTan, aZlierebs dofaminis, serotoninis, 

acetilqolinis da adrenalinis moqmedebas.  

kofeini msoflioSi yvelaze ufro moxmarebadi fsiqoaqtiuri nivTierebaa, romelic 

sxva msgavsi nivTierebebisagan gansxvavebiT kanoniT daSvebulia msoflios TiTqmis yvela 

qveyanaSi. Cai, yava da sxva kofeinSemcveli gamamxnevebeli da energetikuli sasmelebi 

momxmarebelTa Soris farTo popularobiT sargeblobs.  

kofeinis msoflio warmoeba aRwevs 120 aTas t-s weliwadSi. saSualod kofeinis 

warmoebis aRniSnuli raodenoba Seadgens dReSi erT ulufa kofeinian sasmels erT 

adamianze. kofeinis ZiriTadi bunebrivi wyaroebidanAaRsaniSnavia Cai, yava, kakao, paragvais 

Cais mcenare (Illex paraguagensis), kola, Paulinia cupana, guarana, firmiana da sxv. [1_3]. 

Cais resursi saqarTveloSi sakmao raodenobiTaa, rac SesaZleblobas iZleva kofe-

iniT dakmayofildes ara marto adgilobrivi farmacevtuli da kvebis mrewvelobis 

moTxovnebi, aramed eqsportis saganic gaxdes Sesabamisi sawarmos organizebisas did-

efeqturi teqnologiisa da teqnikuri saSualebebis gamoyenebis safuZvelze. 
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samrewvelo pirobebSi kofeini miiReba ori meTodiT: qimiuri naxevarsinTezis an 

sruli sinTezis gziT SardmJavasagan, frinvelTa eqskrementisagan da bunebrivi gziT _ 

mcenareuli nedleulisagan. 

unda aRiniSnos, rom qimiuri gziT miRebuli kofeini biologiuri aqtiurobiT bevrad 

CamorCeba bunebrivs. amis gamo moTxovnileba bunebriv kofeinze mTel msoflioSi sul 

ufro izrdeba. 

mcenareuli nedleulisagan bunebrivi kofeini miiReba eqstraqciis meTodiT. 

eqstraqciis procesi moicavs sam mimdevrobiT stadias: 

 kofeinSemcveli nedleulis Serevas eqstragentTan; 

 warmoqmnili ori fazis meqanikur gancalkevebas; 

 eqstragentis mocilebas orive fazisagan da mis regeneracias xelmeored 

gamoyenebis mizniT.  

meqanikuri gancalkevebis Semdeg miiReba gamonawvlili nivTierebebis eqstraqti da 

sawyisi xsnari (rafinati) an myari nivTiereba. eqstraqtisagan eqstrahirebuli nivTierebis 

gamoyofa da erTdroulad eqstragentis regeneracia xdeba distilaciiT, aorTqlebiT, 

kristalizaciiT, damlaSebiT an sxva meTodiT. 

kofeinis gamosawvlilad eqstragentad iyeneben cxel eTilis spirts. spirtis Sem-

dgomi aorTqlebiT miRebuli koncentratis wyalSi gaxsniT da qloroformiT eqstraq-

ciisas miiReba kofeini organul fazaSi.  

aRniSnul meTods mTeli rigi nakli aqvs, kerZod, maRaltoqsikuri gamxsnelebis 

gamoyenebis gamo igi ekologiaze uaryofiTad zemoqmedebs; amasTan, miznobrivi produqtis 

gamosavlianoba sakmaod dabalia (mcenareul nedleulSi misi Semcvelobis 18_20 %).  

am naklovanebaTa gamosworebis mizniT Cven mier Seqmnilia bunebrivi kofeinis miRebis 

arsebiTad axali meTodi _ kofeinSemcveli masalis mSrali eqstrahireba (sublimireba). 

garda amisa, aranakleb mniSvnelovania kofeinis swrafi da srulyofili kontrolis me-

Todis SemuSaveba „nedleuli _ mza produqcia“ mTlian ciklSi.  

kofeinis raodenobrivi Semcvelobis gansazRvris amJamad arsebuli meTodi [4_10] 

Zalian Sromatevadia, xangrZlivi (gansazRvris saerTo xangrZlivoba Seadgens 72 sT-s) da, 

xSir SemTxvevaSi, subieqturi. mis Sesacvlelad Cven mier SemuSavda kofeinis gansazRvris 

speqtroskopiuli meTodi. 

qvemoT warmodgenilia saZiebo samuSaoebis Sedegebi, romlebic miRebulia kontaqturi 

eqstraqciis meTodiT kofeinis gamowvlilvisas. am mizniT gamoyenebul iqna labora-

toriuli danadgari da Cven mier SemuSavebuli kofeinis gansazRvris eqspres-meTodi. 

 

 

ZiriTadi nawili 

kvlevis obieqts warmoadgenda Cais masala (Savi da mwvane Cais warmoebis narCenebi, 

Cais mtveri, Reroebi, „firfitebi“, Cais buCqis ganasxlavi). 

kofeinis Semcvelobis sakontrolo gansazRvrisas kontroli xorcieldeboda ГОСТ 

19885-74-is mixedviT, sacdel variantad viyenebdiT sf-10 tipis speqtrofotometrs.  

eqsperimentebs vatarebdiT Cven mier damzadebul mSrali eqstrahirebis 

laboratoriul danadgarze.  

kofeinis „aalebisaTvis“ damzadda specialuri laboratoriuli danadgari, romlis 

principuli sqema warmodgenilia 1-l nax-ze. 

cdebisaTvis winaswar vamzadebdiT narevebs 80_85 % Cais warmoebis narCenebisa da 

5_20 % plantaciebis ganasxlavi masalisagan.  

Cais masalis dabali Tbogamtarobis gamo Tanabari gacxelebisaTvis saWiro iyo 1,5-

jer meti masis mdinaris silis damateba. masalas vacxelebdiT 24 sT-is ganmavlobaSi 

mimRebSi 110_120 0C temperaturaze. aalebuli kofeini mSrali gamoxdis produqtebTan da 
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wylis orTqlTan erTad gadadioda mimReb kameraSi, sadac igi kristalebis saxiT 

ileqeboda uJangavi foladis badeze. sxva airebi meore ganyofilebis gavliT xvdeboda 

sakvamle milSi.  

cdis Sedegebi warmodgenilia 1-lEcxrilSi.  

 

 

nax. 1. kofeinis aalebis laboratoriuli danadgari: 1 _ wvis kamera; 2 _ sacecxluri; 3 _ Cais 

masalis da silis narevi; 4 _ kofeinis mimRebi; 5 _ fisis Semkrebi; 6 _ sakvamle mili 

 

 

cxrili 1  
Cais sxvadasxva nawilisagan kofeinis gamoxdis Sedegebi  

 

narevis Sedgeniloba 
gamox-
dis 

dro, sT 

tempera-
tura 

mimRebSi, 0C 

kofeinis 
Semcveloba 

sawyis masalaSi, 
% mSral 

nivTierebaze 

kofeinis 
gamosavali 

მasalis dasaxeleba 
rao-

denoba, g 
g % 

mwvane Cais Reroebi 480  
2 

100-110 
1,30 

2,55 16,0 

Savi Cais mtveri 465 2,09 

Savi Cais narCenebi 500 
 
6 

110-120 

1,68 

3,00 21,6 

mwvane Cais narCenebi 250 2,20 

mwvane Cais narCenebi 
(„firfitebi“) 

 
600 

13 100-110 

1,56 

4,49 30,2 
Savi Cais narCenebi 
(monaxveti, mtveri) 

 
250 

2,20 

Cais plantaciis 
nasxlavi masala 

800 8 100-110 1,45 2,98 25,7 
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kofeinis gansazRvris meTodis SeswavlisaTvis agebul iqna sufTa kofeinis qloro-

formSi STanTqmis mrudi (4 mg kofeini 100 ml qloroformSi). meTodi dafuZnebulia 

kofeinis qloroformSi eqstrahirebis unarze (nax. 2). 

 

 
 

nax. 2. sakalibre mrudi sufTa kofeinis qloroformSi 

 

nedleulad gamoyenebul iqna Cais mwvane foToli, romelSic standartuli meTodiT 

xdeboda kofeinis Semcvelobis gansazRvra sf-10 speqtrofotometrze.  

Sedegebi warmodgenilia me-2 cxrilSi. 

 

cxrili 2 

kofeinis gansazRvris meTodebis SedarebiTi maCveneblebi 

 

# wonakis 
mSrali 
wona, g 

optikuri 
simkvrive, D 

kofeinis 
Semcveloba 
sf-10-is (sf) 
mixedviT, %

kofeinis Semcve-
loba standar- 

tis (st) mixedviT, 
%

Sefardeba st/sf, 
% 

1 0,90 1,61 2,04 2,05 100,4 
2 0,90 1,67 2,60 2,26 109,7 
3 0,90 1,04 1,59 1,99 125,1 
4 0,91 1,81 2,10 1,78 84,7 
5 0,93 1,84 1,85 2,01 108,8 
6 0,92 1,62 1,98 1,85 79,7 
7 0,91 1,74 2,05 1,79 87,3 

Xn 0,91 1,62 1,95 1,92 98,5 

 

amrigad, mSrali gamoxdisas ufro meti kofeini miiReba aqtiuri aalebis 13 sT-is 

xangrZlivobisas; amasTan, kofeinis maqsimaluri gamosavlianoba Seadgens nedleulSi misi 

sawyisi Semcvelobis 30,2 %-s.  

kofeinis gansazRvris speqtrofotometriuli meTodiT miRebuli Sedegebi maRali 

xarisxiT emTxveva standartuli meTodis Sedegebs. analizis xangrZlivoba sf-10-ze 
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Seadgens 0,5 wT-s, anu gansazRvris siswrafe damokidebulia mxolod eqstraqtis miRebis 

droze ( 20_25 wT). 

 

 

 

daskvna 

Caisagan bunebrivi kofeinis samrewvelo warmoebas didi sameurneo mniSvneloba aqvs. 

kofeinis miRebis axali meTodi yvelaze martivi da ekonomikurad sargebliania. 

kofeinis gansazRvris speqtrofotometriuli meTodiT SesaZlebelia Zalian swrafad 

(25 wT-Si 72 sT-Tan SedarebiT) Catardes analizi sarwmunobis maRali xarisxiT. 

es meTodi SeiZleba warmatebiT iqnes gamoyenebuli sxva kofeinSemcveli mcenareuli 

nedleulisa da produqtis (Cais fuZeze damzadebuli ualkoholo sasmelebi, energetikuli 

sasmelebi, tonikebi da a.S.) analizisas. 
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NEW TECHNOLOGIES 
 

 

A NEW METHOD OF OBTAINING CAFFEINE 

R. Melkadze, P. Dolidze, R. Kenkishvili 

(R.Dvali Institute of Machine Mechanics) 

 
Resume: There are described the results of laboratory experiments designed to produce caffeine from tea 

material by "dry" extraction of raw materials and the express-method for the analysis of caffeine.  

It is shown that, the method of dry sublimation of caffeine is technologically cheap and easy to implement in 

terms of any enterprise small and medium power. 

 
Key words: tea; "dry" extraction; caffeine; method of determination.  

 

 

 

 

НОВЫЕ ТЕХНОЛОГИИ 
 

 
НОВЫЙ МЕТОД ПОЛУЧЕНИЯ КОФЕИНА 
Мелкадзе Р. Г., Долидзе П. Т., Кенкишвили Р. А. 
(Институт механики машин им. Р. Двали) 

 
Резюме: Рассмотрены результаты лабораторных экспериментов по получению кофеина из чайного 

материала путем «сухого» экстрагирования сырья и экспресс-метод анализа кофеина. 

Показано, что метод сухой возгонки кофеина является технологически дешевым и легко осуществимым 

в условиях любого предприятия малой и средней мощности. 

 

Ключевые слова: чай; `сухая~ экстракция; кофеин; метод определения. 
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axali teqnologiebi 

 

 

 

birTvuli magnituri rezonansuli tomografia da radionukliduri 

Terapia 

m. jiblaZe, d. korZaia 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis morfologiis 

instituti) 

 

 

reziume: naSromSi ganxilulia birTvuli magnituri rezonansis movlena da mis 

bazaze Seqmnili kompiuteruli tomografiis muSaobis principi, aseve avTvisebiani 

simsivneebis radionukliduri neitronuli Terapiis arsi da Taviseburebebi.  

 

sakvanZo sityvebi: birTvi; magnituri rezonansi; neitroni. 

 

 

Sesavali 

dRes intervenciuli medicinis, maT Soris intervenciuli radiologiis ganviTarebam 

gaarRvia dargis tradiciuli sazRvrebi da interdisciplinur sferod Camoyalibda. 

aucilebeli gaxda ara mxolod sxvadasxva specialobis eqimTa permanentuli Tanam-

Sromloba, aramed  mWidro kavSiri da Zalisxmevis integracia fizikis, sainJinro da 

gamoTvliTi mecnierebebis warmomadgenlebTan. ukve aqsiomuria debuleba, rom XXI 

saukuneSi samedicino dargSi WeSmariti inovaciebis damkvidreba  mxolod zusti da 

sabunebismetyvelo dargebis specialistebis erToblivi muSaobiTaa SesaZlebeli.  

 

 

ZiriTadi nawili 

dReisaTvis Seqmnilia iseT qirurgiul paTologiaTa nusxa, romelTa SemTxvevaSic 

skalpelis alternativad radionukliduri intervencia moiazreba. ase magaliTad, saerTa-

Soriso gaidlainebi adasturebs, rom prostatis an saSvilosnos kibos garkveuli 

formebis dros naCvenebia qirurgiuli Careva an radiaciuli Terapia.  

axla nebismieri intervenciis amocanaa minimaluri agresiiT miznis miRweva. gasuli 

saukunis 80-iani wlebidan laparoskopiulma qirurgiam meTodurad daiwyo Ria qirurgiis 

Canacvleba. dRes muclis Rrus kedelSi Seqmnili sami-oTxi mcire xvrelidan SesaZle-

belia ara marto naRvlis buStis amokveTa, aramed kuWis, msxvili nawlavisa da RviZlis 

rezeqciac. aRniSnulma meTodma ara marto daaCqara mkurnalobis procesi, aramed mniSv-

nelovnad Seamcira operaciuli travma da, Sesabamisad, avadmyofis reabilitaciis dro da 

xarisxi.  

warmovidginoT “saoperacio oTaxi”, romelic araviTar sterilizacias ar saWiroebs, 

eqimi, romlis xalaTic sisxliT ar daisvreba, da pacienti, romelic saoperacio magidaze 

ki ara, didi eleqtromagnituri danadgaris SigniT mSvidad wevs. am danadgaris ekranze ki 

aisaxeba pacientis Sinagan organoebze Carevis mTeli procesi: pacientis organizmSi kibos 

ujredebis ganadgureba mimdinareobs. es fantazia ar aris, es axali, yoveldRiurad dam-

kvidrebadi realobaa: klasikur qirurgias sivrceSi SemozRuduli (lokaluri) zemoqme-

debis fizikuri meTodebi enacvleba.  
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aseTi Carevis dros mTavari xelsawyo birTvuli magnituri rezonansis (bmr) danad-

garia, romelsac sazogadoeba inglisuri da/an rusuli enidan Semosuli abreviaturebiT _ 

`MRI~-iT an `ЯМР~-iT icnobს.  

bmr-is movlena amerikelma fizikosebma f. Bloxma da e. perselma meore msoflio 

omis damTavrebis Semdeg, 1946 wels aRmoaCines da nobelis premia daimsaxures. am movlenam 

eleqtronuli paramagnituri rezonansis (epr) movlenasTan erTad nivTierebis Seswavlis 

axali speqtroskopiuli meTodi mogvca, romelic dResac did rols asrulebs sabunebisme-

tyvelo mecnierebebis ganviTarebaSi. 

ras niSnavs birTvuli magnituri rezonansi da rogor SeZlo am movlenam kompi-

uteris daxmarebiT adamianis Sinagan organoebze dakvirveba? ra kavSirSia birTvi da 

rezonansi, Tanac magnituri? 

Cveni sxeuli mravali, gansxvavebuli formisa da zomis molekulisagan aris agebuli. 

maTgan umciresi 2,3x10-10 m-s ar aRemateba, xolo udidesi _ ormagi spiralis formis dnm 

rom gavWimoT, misma sigrZem SeiZleba ramdenime metrs  gadaaWarbos (nax. 1).  

 

 
 

nax. 1. dnm-molekulis fragmenti  

 

am molekulebis umTavresi “agurebi” wyalbadis atomebia, romlebic yvelaze gavrce-

lebuli qimiuri elementia bunebaSi. Tu gaviTvaliswinebT, rom adamianis organizmis 70 % 

wyalia (H-O-H), xolo 20 % organuli nivTierebebi (Seqmnilia H-C-H jguf(eb)is safuZvel-

ze), gasagebia, rom wyalbadi adamianis organizmSic yvelaze gavrcelebuli qimiuri 

elementia.  

rogor xdeba paTologiuri ubnis aRmoCena bmr-is saSualebiT? 

wyalbadis atomi erTi protonisa da mis garSemo moZravi erTi eleqtronisagan Sed-

geba da, amdenad, is umartivesi atomia. protoni atomis birTvs warmoadgens, romelsac da-

debiTi muxti aqvs da sakuTari RerZis garSemo didi siCqariT brunavs (iseve, rogorc 

dedamiwa brunavs sakuTari RerZis garSemo). swored am brunvis gamo wyalbadis birTvi 

qmnis magnitur vels da amitom mas magnituri momenti aqvs. 

dazianebul ubanSi icvleba molekulaTa Cveuli ganlageba: izrdeba usistemod 

“Cayrili” wyalbadis atomebis koncentacia. maTi magnituri momentebi sxvadasxva mxaresaa 

mimarTuli da, amdenad, mocemul ubanSi wyalbadis birTvebis jamuri magnituri veli 

nulis tolia. magram, Tu am “Cayril” atomebze gare magnituri veliT vimoqmedebT, 

birTvebi ise Setrialdeba, rom momentebs am gare velis orientacia miecema.   

aRsaniSnavia, rom birTvis magnituri momentis mimarTuleba gare magnituri velis 

Zalwirebis mimarT sxvadasxva kuTxes adgens da Tanac Zalwirebis garSemo brunavs (nax. 2). 

es Zalze mniSvnelovania, radgan garkveuli energiis STanTqmiT an gamosxivebiT magnituri 

momentis kuTxe magnituri velis mimarT icvleba [1].  
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nax. 2. magnituri momentis brunva gare  

magnituri velis Zalwiris garSemo 

 

rogor ganvsazRvroT molekulebis dezorganizaciis Sedegad miRebuli wyalbadis 

birTvebis grovis adgilmdebareoba adamianis organizmSi?  

amisaTvis am birTvebis mier garkveuli sixSiris eleqtromagnituri talRis gamosxi-

vebis dafiqsireba unda SevZloT. Tu am birTvebze garedan mudmivi magnituri velis garda 

iseTi sixSiris eleqtromagnituri talRebiT vimoqmedebT, romlebic birTvebis sakuTar 

sixSires daemTxveva (swored es aris rezonansis movlenis arsi), maSin birTvebi aRigzneba 

da warmoqmnis (gamoasxivebs) eleqtromagnitur talRas, romelsac bmr aparati daafiqsi-

rebs (Cawers) impulsis saxiT, amasTanave gansazRvravs, Tu saidan, organizmis romeli 

nawilidan, ra intensiurobiT modis wyalbadis birTvebis mier gamosxivebuli eleqtro-

magnituri talRa. amdenad, bmr aparati sazRvravs wyalbadis birTvebis gamosxivebis 

intensiurobis sivrculi ganawilebis suraTs. organizmis is ubani, sadac bevri ujredia 

dezorganizebuli da wyalbadis bevri atomia Tavmoyrili, Seesabameba paTologiis keras.  

amrigad, birTvuli magnituri rezonansi magnitur velSi atomis birTvebis mier 

garkveuli sixSiris eleqtromagnituri talRis STanTqmisa da Semdgomi gamosxivebis 

movlenazea damyarebuli. es gamosxivebuli sixSire radiodiapazonSia moqceuli; misi 

intensiuroba ki moculobis erTeulSi wyalbadis birTvebis koncentraciazea damokide-

buli. rodesac sxeuli magnitur velSia moTavsebuli da masze radiosixSiruli 

diapazonis eleqtromagnituri talRis impulsiT vmoqmedebT, sxeulSi arsebuli protonebi 

(anu wyalbadis atomis birTvebi) eleqtromagnitur talRas gamoasxivebs, romlis inten-

siurobis sivrcul ganawilebas kompiuteri moculobiT gamosaxulebad gardaqmnis da 

monitorze sxeulis zust moculobiT suraTs iZleva. Tu romelime ubanSi protonebis 

simkvrive metia (an naklebia) Cveulebriv (normalur) qsovilSi protonebis simkvrivesTan 

SedarebiT, es ubani normaluri qsovilebisagan advilad gamosarCevi xdeba (nax. 3.). 

 

 
 

    nax. 3. Tavis tvinis bmr. isrebiT naCvenebia dazianebis ubnebi 



48 
 

 

amdenad, bmr danadgaris monitorze (ekranze) Sinagani organoebis da paTologiis 

keris moculobiTi gamosaxulebis zusti lokalizacia gamoisaxeba. es saSualebas iZleva 

lazeris sxivis energia an neitronebis nakadi ise mivmarToT, rom paTologiuri qsovili 

mizanmimarTulad gavanadguroT. 

radionukliduri Terapia. nuklidi arastabiluri atomia (birTvia), romelsac aqvs 

sicocxlis garkveuli xangrZlivoba, romlis ganmavlobaSic sxvadasxva elementarul 

nawilaks gamoasxivebs da stabilur izotopad gadaiqceva. es nawilakebia gama da rentgenis 

diapazonis qvantebi, eleqtroni, neitroni, protoni da -nawilaki.  

avTvisebiani simsivneebis mkurnalobisaTvis mniSvnelovania neitronebis mimarTuli 

nakadis gamoyeneba. mis safuZvels warmoadgens e. w. `civi birTvuli reaqciebi” [8].  

rogorc adre aRvniSneT, birTvuli sinTezis reaqciebi mimdinareobs protonis an 

neitronis mierTebiT msubuq birTvebTan. rodesac birTvi neitrons ierTebs, xdeba 

egzoTermuli reaqcia da miiReba axali izotopi, rasac Tan sdevs sakmaod didi energiis 

gamoyofa; protonis mierTeba birTvTan ki endoTermuli reaqciaa (energiis STanTqmiT), 

romlis Sedegadac axali qimiuri elementis birTvi warmoiqmneba [5_8].  

umartivesi birTvuli reaqcia, romelic cocxal organizmSi neitronis SeWris 

Sedegad aRiZvreba, neitronisa da protonis (wyalbadis atomgulis) SeerTebis birTvuli 

reaqciaa, romelic wyalbads deiteriumad gardaqmnis. am birTvuli reaqciis Sedegad 

gamoiyofa daaxloebiT 1,6 megaeleqtronvolti (mev) energia. amrigad, neitronis nakadiT 

organizmis garkveuli ubnis dasxivebisas neitroni uerTdeba protons (ZiriTadad es 

wylis molekulis SedgenilobaSi Semavali wyalbadis birTvia), rasac Tan sdevs sivrcis 

Zalze mcire ubanSi daaxloebiT 10-11 jouli energiis gamoyofa. birTvuli reaqciis 

xangrZlivoba 10-18 wm-ze naklebia [6], rac mis maxloblad mdebare sivrcis Zalze mcire 

ubanSi aTeulobiT megavati simZlavris gamoTavisuflebas niSnavs. amas ki mocemuli atomis 

irgvliv ramdenime kuburi mikronis moculobaSi nivTiereba myisierad plazmur mdgoma-

reobaSi gadahyavs. es mikroafeTqebaa, rac Zlieri akustikuri dartymiT talRas aRZravs da 

advilad anadgurebs mis garSemo arsebul aTasobiT ujreds.  

swored amisi Sedegia, rom organizmSi sul aTiode miligrami radioaqtiuri nivTie-

rebis Seyvanac ki SeiZleba adamianis sikvdilis mizezi gaxdes. 

cxadia, neitronebis nakadiT dasxiveba gaanadgurebs ara marto kibos, aramed norma-

lur, janmrTel ujredebsac. amitom aucilebelia neitronebis iseTi traeqtoriis arCeva, 

romelic yvelaze naklebad daazianebs normalur ujredebs.  

mniSvnelovania, rom neitronebis nakadiT dasxiveba gacilebiT efeqturi da naklebad 

zianis momtania protonul dasxivebasTan SedarebiT. es pirvel yovlisa dakavSirebulia 

neitronebis birTvTan SeerTebis reaqciis egzoTermulobasTan da, meore mxriv, neit-

ronebis nakadi protonebis nakadisagan gansxvavebiT organizmSi gavrcelebisas ar ganib-

neva da viwro konis saxiT vrceldeba, riTac dazianebul qsovilTan neitronebis urTi-

erTqmedebis efeqturoba izrdeba.    

ukanaskneli ori aTwleulis ganmavlobaSi mravali naSromia gamoqveynebuli, sadac 

naCvenebia fizikosebisa da medikosebis erToblivi muSaobis uaRresad saintereso Sedegebi 

radionuklidebis gamosxivebiT kibos mkurnalobaSi. yovelwliurad aSS-Si daaxloebiT 200 

000 onkologiuri pacienti gadis mkurnalobis kurss radioaqtiuri izotopebis 

gamoyenebiT, ZiriTadad mcire zomis wyaroebiT. 

radioaqtiuri nivTierebebis gamoyeneba medicinaSi TiTqmis asi wlis winaT daiwyo, 

rasac safuZveli daudo pier kiurisa da Tanaavtorebis kvlevebma.  

radionuklidebis gamosxivebis gamoyenebas medicinaSi axali biZgi misca orma 

mniSvnelovanma movlenam: 1. fizikosebma birTvul reaqtorebSi samedicino TvalsazrisiT  

gacilebiT usafrTxo radioaqtiuri elementebi gamoiyenes; 2. farTod dainerga robot-

teqnika radioaqtiuri wyaros distanciuri damuSavebisaTvis. magaliTad, kobalt-60-is 
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wyaro (romelic maRali aqtiurobiT gamoirCeva da 1,25 mev energiis -sxivebs asxivebs) 

eqimebisTvis savsebiT xelmisawvdomi gaxda jer kidev 40 wlis winaT. Sedegad, sxivurma 

Terapiam 60Co izotopiT (romlis naxevardaSlis periodi 5,27 welia), swafad gandevna 250 

kev rentgenis milakebi. samwuxarod, ganviTarebad qveynebSi kobaltis wyaroebi dResac 

ZiriTadi instrumentia sxivur TerapiaSi. ……… 

aseve, cezium-137 (137Cz), romelic birTvul reaqtorebSi miiRes, gaxda radiumis 

izotopis (226 Ra) alternativa sxivur TerapiaSi da aqtiurad gamoiyeneboda, magaliTad, 

ginekologiuri simsivneebis samkurnalod. 

cxadia, radionukliduri gamosxiveba azianebs kibos ujredebs, magram, samwuxarod, es 

gamosxiveba janmrTel ujredebsac sasikvdilo zians ayenebs da araa gamoricxuli, rom 

aseTi `Terapiis~ Sedegad kiboTi daavadebuli avadmyofis gardacvaleba daaCqaros.  

gamosxivebis zemoqmedebiT janmrTeli ujredebis dazianebis Tavidan acilebis mizniT 

bolo wlebSi ganviTarda braCiTerapia (`braCi~ berZnulad `axlos~ niSnavs), romelmac 

didi interesi gamoiwvia samedicino wreebSi da sxivur TerapiaSi axal etaps Cauyara 

safuZveli [3]. es meTodi imiT gamoirCeva, rom martivi proceduriT SesaZlebelia simsivnis 

dasxiveba radiaciis sakmaod didi doziT ise, rom mimdebare janmrTeli qsovili mxolod 

minimalur dasxivebas miiRebs: paTologiis keraSi Canergili radiaciis wyarodan manZilis 

gazrdis proporciulad zogierTi radionuklidis (magaliTad, 125I-is mier gamosxivebuli 

nawilakebis) intensiuroba mkveTrad mcirdeba da praqtikulad ukve ramdenime santimetrSi 

usafrTxo xdeba.    

dRes radionukliduri braCiTerapia mniSvnelovan adgils imkvidrebs kibos mkur-

nalobaSi. gamosxivebis wyaro uSualo maxloblobaSia simsivnesTan da, amdenad, misi zemoq-

medeba kibos ujredebze maqsimaluria. am dros moSorebiT myofi jansaRi ujredebi dasxi-

vebas praqtikulad ar iRebs.  

rodesac radiaciis wyaro sxeulis gareT imyofeba (rogorc es tradiciuli sxivuri 

Terapiis drosaa), aucilebeli xdeba ramdenime milioni eleqtronvoltis energiis 

fotonebi (an nawilakebi), raTa maT SeZlon sxeulis janmrTel qsovilebSi gavla da kibos 

ujredebamde miRweva. braCiTerapiaSi ki gamoiyeneba mcire zomis wyaroebi, romelTa mier 

gamosxivebuli nawilakebis energia daaxloebiT 20 kev-ia. es wyaro uSualod kibos 

simsivnemde mihyavT da zogjer simsivnis SigniTac aTavseben. am SemTxvevaSi simsivnis gareT 

arsebuli jansaRi ujredebis dazianeba praqtikulad ar xdeba. am dros radionuklidebis 

mier gamosxivebuli energia araa didi, Tumca is sasikvdiloa mis uaxloes garemocvaSi 

myof simsivnis ujredebisTvis (maSin roca 3_5 sm-iT dacilebul janmrTel ujredebze is 

gavlenas ar axdens).  

braCiTerapia xorcieldeba sxvadasxva profilis eqimebis mier fizikosebTan Tanam-

SromlobiT. pirvel yovlisa, radioizotopis SerCevis mizniT dgindeba simsivnis zoma. 

birTvuli magnituri rezonansis kompiuteruli tomografia, agreTve pozitronuli emisi-

uri da ultrabgeriTi tomografiebi simsivnis zomebisa da adgilmdebareobis zustad dad-

genis saSualebas iZleva ukve daavadebis adreul stadiaze, rac mniSvnelovnad ganapi-

robebs braCiTerapiis efeqts.  

Tavisufali radikalebi, romlebic simsivneSi arsebuli wylis molekulebis dasxi-

vebis Sedegad warmoiqmna, dnm-is dazianebas iwvevs da, amdenad,  spobs gamravlebis unars. 

imisaTvis, rom dnm daziandes, gamosxivebuli nawilakebis energia unda aWarbebdes ram-

denime aTeul eleqtronvolts.  

radionukliduri Terapiis warmatebebi mWidrodaa dakavSirebuli birTvuli fizikis 

miRwevebTan, radgan 60Co, l37Cs, da 226Ra izotopebis gamosxiveba metad maRalia (da 

Sesabamisad, maRali SeRwevis unari aqvs), braCiTerapiaSi gamoiyeneba ufro usafrTxo iod-

125-is an paladium-103-is izotopebi.     

gansakuTrebiT saintereso aRmoCnda iridium-192 (192Ir) izotopis (romlis naxevar-

daSlis periodi 73 dRea) gamoyeneba sxvadasxva tipis simsivneebis winaaRmdeg. mniSvnelo-
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vania, rom 192r izotopi ZiriTadad 380 kev energiis fotonebs asxivebs, rac kibos 

ujredebisTvis sasikvdiloa, magram misi ganWolvis siRrme araa didi. iridiumis radio-

aqtiuri wyaro moTavsebulia mcire zomis kafsulebSi, romlis simsivneSi nemsiT Seyvana 

araa Zneli. ase, magaliTad, prostatis radioizitopiT mkurnalobisas 50100 radionukli-

dis kafsula specialuri nemsis daxmarebiT ganTavsdeba prostatis jirkvalSi. ultra-

bgeriTi tomografia saSualebas iZleva ganisazRvros kafsulebis raodenoba da maTi 

mdebareoba ise, rom Semcirdes dasxivebis dozebi Sardsadensa da swor nawlavze. 

prostatis mkurnalobisas iyeneben nuklonebs125I (60-dRiani daSlis naxevarperiodiT) da 
103Pd (17-dRiani daSlis naxevarperiodiT). 

aRmoCnda, rom braCiTerapiiT mkurnaloba iseve efeqturia, rogorc qirurgiuli mkur-

naloba, Tumca naklebi garTulebebi aqvs. yovelwliurad 120 000 pacientidan, romlebsac 

aSS-Si sxvadasxva meTodiT prostatis kibos mkurnalobis kursi utardebaT, daaxloebiT 10 

000 braCiTerapias iyenebs da maTi ricxvi TandaTan izrdeba. miT umetes, rom, rogorc 

aRmoCnda, sawyisi stadiis prostatis kibos mkurnaloba radionuklidebiT Cveulebriv 

qirurgiul mkurnalobasTan SedarebiT ufro iafic ki aRmoCnda. analogiuri mdgomareobaa 

saSvilosnos kibos mkurnalobaSic.  

avTvisebian simsivneTa mkurnalobaSi farTod damkvidrebuli qimioTerapiac imave 

“efeqtiT” gamoirCeva, rogoric axasiaTebs ganviTarebul qveynebSi dReisaTvis akrZalul 

kobaltis izotopiT dasxivebas. am ukanasknelis gama-gamosxivebis msgavsad, standartuli 

qimioTerapia azianebs rogorc avTvisebian, ise janmrTel ujredebsac. amasTan, savaraudod, 

qimioTerapiiT ujredebis ganadgureba unda emyarebodes imave fizikur process, rac 

viTardeba radiaciuli Terapiis SemTxvevaSi: samkurnalo saSualebasa da ujreds Soris 

ganviTarebuli qimiuri reaqciis dros ujredis damazianebeli energia Zalze swrafad 

gamoiyofa, rac sivrcis mcire ubanSi “Zlier afeTqebas” da dartymiTi talRis 

zemoqmedebiT ujredis dazianebas iwvevs. aRniSnulidan gamomdinare, dRes mimdinareobs 

farTo kvlevebi simsivneebis “damiznebiTi TerapiisaTvis” (target therapy) iseTi wamlebis 

Sesaqmnelad, romelTa zemoqmedebis efeqtic “braCiTerapiis” analogiuri iqneba. 

 

 

daskvna 

rentgenis sxivebis aRmoCenidan moyolebuli, radiologebi warmatebiT ikvleven axal 

teqnikur saSualebebs Sinagani organoebis vizualizaciisaTvis da maTi Semdgomi 

mkurnalobisaTvis. gansakuTrebuli warmateba pova birTvulma magniturma rezonansma da 

uSualod dazianebis ubnisaken mimarTuli neitronebis nakadiT dasxivebam. am mxriv 

gansakuTrebiT efeqturi aRmoCnda “braCiTerapia”, rodesac nuklonebi uSualod 

avTvisebiani simsivnis areSia Seyvanili. 
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NUCLEAR MAGNETIC RESONANCE TOMOGRAPHY AND RADIO NUCLIDE 
THERAPY 

M. Jibladze, D. Kordzaia 

(Institute of Morphology of I. Javakhishvili Tbilisi State University) 

 

Resume: There is discussed the modern medical approach related with the achievements of nuclear physics and 
the phenomenon of a nuclear magnetic resonance. The explanation of the positive effects of radio nuclide neutron 

branch therapy of different cancers are provided. 
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Резюме: Рассмотрены явление ядерного магнитного резонанса и основанный на его базе принцип работы 

компьютерного томографа. Представлены достижения радионуклидной, особенно нейтронной терапии при 

лечении злокачественных опухолей. 
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axali teqnologiebi 

 

 

 

biometriis perspeqtivebi saarCevno procesSi

 

l. imnaiSvili,  m. bedineiSvili, n. iaSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: XXI saukuneSic ki arCevnebis gayalbebis da darRvevebis gareSe Catareba 

problemad rCeba TiTqmis yvela qveynisaTvis. arsebobs arCevnebis falsificirebis sxva-

dasxva xerxi, romlebic klasificirebuli da ganxilulia statiaSi. statiis avtorebi 

midian daskvnamde, rom arCevnebis falsificirebis ZiriTadi mizezebi unda veZioT 

amomrCevlis identificirebis arasaimedoobasa da subieqturobaSi.  

problemis daZlevis erT-erT alternativad miCneulia amomrCevlis identificireba 

biometriuli teqnologiebis gamoyenebiT, romelic amomrCevlis identificirebis 

saimedoobis TvalsazrisiT aris perspeqtiuli, ramdenadac gamoricxavs pirovnebis 

identificirebis subieqtur faqtorebs.  

kvleva cxadyofs, rom biometriis gamoyeneba saarCevno siebis Sedgenisas, saarCevno 

ubanze registrirebisas da xmis micemis kabinaSi, praqtikulad gamoricxavs dReisaTvis 

arsebul falsificirebis yvela xerxs. 

 

sakvanZo sityvebi: biometria; arCevnebis procesi da teqnologiebi; gayalbeba.  

 

 

Sesavali 

arCevnebis Tavisuflad, demokratiulad da yovelgvari darRvevis gareSe Catareba 

metad aqtualuri problemaa TiTqmis yvela qveynisTvis, maT Soris dasavleT evropis 

ganviTarebuli saxelmwifoebisa da TviT aSS-isTvisac. es problema gansakuTrebiT awuxebs 

ganviTarebad da, ra Tqma unda, ganuviTarebel qveynebsac. amdenad, unda vaRiaroT, rom XXI 

saukeneSic ki arCevnebis gayalbebis da darRvevebis gareSe Catareba dResac  erT-erT 

mniSvnelovan sakiTxad rCeba [1] miuxedavad imisa, rom problemis mogvarebis mizniT jer 

kidev edisonis periodidan xdeboda meqanikuri Tu eleqtronuli saarCevno sistemebis 

Seqmna [2]. 

zogadad arCevnebis gayalbebad (anu falsificirebad) SeiZleba CaiTvalos moqmedi 

kanonmdeblobebiT gaTvaliswinebuli yvela im wesis, rigiTobis da proceduris nebismieri 

darRveva, rasac SeuZlia gavlena iqonios arCevnebis Sedegebze [3]. rodesac saubaria 

arCevnebis gayalbebaze, pirvel rigSi es exeba saarCevno siebis Sedgenisa da xmis micemis 

procesebs, magram mTavari mainc xmis micemisa da Sedegebis daTvlis procesebia, rodesac 

gayalbebis gziT  gacilebiT meti, ufro qmediTi da sasurveli Sedegebis miRebis 

SesaZleblobebi arsebobs.  

 

 

 

                                                 
 proeqti ganxorcielda SoTa rusTavelis saxelobis saqarTvelos erovnuli samecniero fondis 
finansuri xelSewyobiT (granti # d183/1_100/13). winamdebare publikaciaSi gamoTqmuli nebismieri 
azri ekuTvniT avtorebs da SesaZlebelia ar asaxavdes SoTa rusTavelis saxelobis saqarTvelos 
erovnuli samecniero fondis Sexedulebebs. 
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ZiriTadi nawili 

arCevnebis gayalbebis sxvadasxva meTodi da xerxi arsebobs. yvela saxis gayalbeba 

(falsificireba), romelic SesaZloa ganxorcieldes sxvadasxva donis arCevnebis 

Catarebisas, SesaZlebelia daiyos or  jgufad: 

• gayalbeba amomrCevlis monawileobis gareSe; 

• gayalbeba  amomrCevlis monawileobiT. 

aseTi saxis falsificireba SesaZlebelia ganxorcieldes arCevnebis Camtarebeli 

organos mier an misi monawileobiT.  amave dros  arsebobs iseTi gayalbebebi, romlebic 

ver ganxorcieldeba, Tu maTSi CarTuli ar iqnebian uSualod amomrCevlebi. am dros amom-

rCeveli TviTon monawileobs xmis micemis procesis falsificirebaSi, Tumca es SesaZloa 

moxdes rogorc amomrCevlis neba-surviliT, ise mis gareSec. pirvel SemTxvevaSi falsi-

ficirebis iniciatori Tavad amomrCevelia da is aRniSnul qmedebas saarCevno organosTan 

SeTanxmebis gareSe akeTebs. meore SemTxveva ki gulisxmobs amomrCevelze Zaldatanebasa da 

daSinebas.  

saarCevno procesebis gayalbebis meTodebi da xerxebi zogadad  ase  klasificirdeba: 

– saarCevno siebis falsificireba; 

– winasaarCevno falsificireba (magaliTad, saarCevno biuletenebis falsificireba 

stambaSi); 

– iribi falsificireba; 

– xmis micemis procesis falsificireba; 

– xmebis daTvlis da oqmebis falsificireba. 

saarCevno siebis falsificireba. 

• „mkvdari sulebi“. igulisxmeba gardacvlili  da saerTod ararsebuli pirovnebebis 

saarCevno siaSi moxvedra; 

• arasrulwlovani „amomrCevlebi“; 

• axali saarCevno ubnis Seqmna   Zvelis gadafarviT. 

winasaarCevno falsificireba:  

• „daprogramebuli biuleteni“. am biuletenSi sasurveli kandidatis gvari  

gamoyofilia  vizualurad: e.i.  dabeWdilia  gansxvavebuli SriftiT, feriT da a.S. 

kandidatebis saerTo  siaSi danarCeni kandidatebi amomrCevlis mier aRiqmeba raRac 

„teqnikur teqstad“. es yvelaze gavrcelebuli meTodia, ramdenadac saarCevno 

komisiisaTvis Seicavs nakleb riskebs. msgavsi „xarvezi“ yovelTvis SeiZleba  

gadaabralon stambas. Tu komisia  saWirod   miiCnevs igi  SeiZleba CaTvalos 

xarvezad, Tu ara da, ara; 

• „xarveziani biuleteni“ gulisxmobs tipografiuli xarvezis dasmas biuletenze 

romelime kandidatis xmis micemis velSi an gvaris gaswriv da a.S. normaluri 

biuletenebis saerTo masaSi aseTi xarvezebis mqone biuleteni saarCevno komisiis mier 

SemCneuli iqneba an ar iqneba SemCneuli, rac xmis daTvlis procesSi SeiZleba 

aRmoCndes biuletenis anulirebis mizezi. am xerxis „genialoba“ isaa, rom Tu xarvezi  

amomrCevlis mier moniSnul ujraSia, maSin igi SeumCnevelia, magram, Tu xarvezi erTi 

kandidatis ujraSia, xolo amomrCevelma moniSna sxva kandidati, maSin moniSnuli 

aRmoCndeba ori kandidati da biuleteni anulirdeba; 

• saarCevno biuletenebis damatebiTi tiraJis damzadeba; 

• xmis micema arCevnebamde. 

iribi falsificireba: 

• amomrCevlis mosyidva; 

• saarCevno ubanze agitacia. 

xmis micemis procesis falsificirebisas gamoiyeneba: 

• „damuxtuli urna“. igulisxmeba xmebis „Cayra“ urnaSi xmis micemis procesis daw-

yebamde; 
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• „karuseli“ _ falsificirebis yvelaze ufro gavrcelebuli forma, rodesac amomr-

CevelTa jgufi gadahyavT erTi saarCevno ubnidan meoreze da xdeba erTi amomrCevlis 

mier xmis ramdenjerme micema. karuselis ufro `klasikuri~ formaa `amomrCevelis~ 

mier saarCevno ubnidan `sufTa~, Seuvsebeli biuletenis  gamotana, romelsac  gada-

scems sxva pirovnebas, raTa ukve `sworad~ Sevsebuli biuleteni Seitanos ubanSi da 

moaTavsos urnaSi. amave amomrCevels gamoaqvs Tavisi Seuvsebeli biuleteni da gadas-

cems `sufTa~ biuletens sxva amomrCevels da a.S; 

• biuletenis miReba piradobis damadasturebeli dokumentis warmodgenis gareSe; 

• amomrCevelze ori da meti biuletenis gacema. erT amomrCevelze gaicema ramdenime 

biuleteni, romelsac igi erTianad avsebs da aTavsebs urnaSi; 

• Seuvsebeli biuletenis yidva saarCevno ubnis gareT. amomrCevels windawin aZleven 

Sevsebul biuletens, romliTac is aZlevs xmas, xolo biuleteni, romelic man miiRo 

saarCevno ubanSi, gamoaqvs saarCevno ubnis gareT; 

• kabinaSi kalmis magivrad aris fanqari. amomrCevels kabinaSi kalmis nacvlad xvdeba 

fanqari. is iZulebuliafanqriT Semoxazos misTvis sasurveli kandidati. es ki iZleva 

SesaZleblobas, rom saarCevno komisiam Semdeg ukve kalmiT Semoxazos maTTvis 

sasurveli kandidati da waSalos fanqriT Semoxazulis kvali. dReisaTvis ukve   aris 

ufro Tanamedrove saSualeba – kalami, romlis kvali garkveuli drois Semdeg 

uCinardeba; 

• arCevnebze gamoucxadebeli amomrCevlis magivrad xmis micema; 

• damkvirveblebisaTvis muSaobaSi xelis SeSla; 

• amomrCevlis mier Sevsebuli saarCevno biuletenis foto da videogadaReba; 

• gadasatani urna. 

xmebis daTvlis da oqmebis falsificireba: 

• biuletenebis „araswori“ dalageba; 

• xmebis araswori daTvla; 

• biuletenebis Sereva. namdvil biuletenebSi anulirebulebis Sereva an piriqiT; 

• oqmis uxeSi gayalbeba; 

• Sedegebis gauqmeba saarCevno ubanze; 

• arasasurveli kandidatis biuletenis gafuWeba. 

saarCevno procesebis gayalbebis zemoT CamoTvlil meTodebsa da xerxebs emateba 

eleqtronuli saarCevno sistemebisaTvis damaxasiaTebeli falsificireba: 

• kompiuteruli virusi. windawin aris Seqmnili specialuri kompiuteruli virusi, 

romelic moqmedebs rogorc saarCevno ubnebis sistemebze, aseve centraluri saarCevno 

organos serverebze. virusi SeiZleba mimarTuli iyos saarCevno procesis CaSlisaken 

an kandidatebis mier miRebuli xmebis raodenobis falsificirebaze; 

• monacemTa bazebze zemoqmedeba xdeba saarCevno siebis da Sedegebis falsificirebis 

mizniT; 

• kiberSeteva gamoiyeneba eleqtronul saarCevno sistemebze SetevisaTvis, romelTa 

arqiteqtura da funqcionireba eyrdnoba erTian globalur kompiuterul qsels; 

• saarCevno teqnikis mwyobridan gamoyvana mimarTulia saarCevno procesis CaSlisaken, 

rac iwvevs  saarCevno ubnis Sedegebis gauqmebas; 

• energomomaragebis miwodebis Sewyveta. aseve mimarTulia saarCevno procesis 

CaSlisaken, rasac Tan sdevs saarCevno ubnis Sedegebis gauqmeba. sistemas aucileblad 

unda hqondes lokaluri sarezervo energomomarageba. 

amdenad, arCevnebis gayalbeba dakavSirebulia amomrCevlebis da saarCevno organos 

personalis, saarCevno procesebze damkvirveblebis subieqtur faqtorebTan rogorc 

winasaarCevno, aseve xmis micemis da Sedegebis dajamebis procesebSi. aqedan ikveTeba 

saarCevno sistemisadmi wayenebuli mTavari amocana: iseTi saarCevno sistemis Seqmna, 

romelic maqsimalurad gamoricxavs amomrCevlebis da saarCevno organos personalis 
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subieqtur faqtorebs, anu maT winaswar ganzraxul qmedebebs, romlebic mimarTulia 

arCevnebis falsificirebisaken. 

arCevnebis gayalbebasTan brZolis arsebuli meTodebi: 

mtkicebas ar saWiroebs, rom tradiciuli sistemiT (qaRaldis biuleteni) arCevnebis 

Catarebisas mTeli rigi organizaciuli Tu teqnikuri RonisZiebebis (saarCevno ubnis 

aRWurva kamerebiT, amomrCevelTa markireba da a.S.) gatareba saarCevno procesSi 

falsificirebis donis Semcirebis mizniT Sedegs ar iZleva. ukeTesi Sedegebi miiRweva 

eleqtronuli saarCevno sistemebis gamoyenebisas [4], rodesac umetes SemTxvevaSi (magram, 

ara yovelTvis) gamoricxulia saarCevno organos personalis subieqturi qmedebebi. Cvens 

mizans ar warmoadgens arsebuli eleqtronuli sistemebis (romlebic mravalia) kritikuli 

analizi. SevniSnavT mxolod, rom arsebul eleqtronul sistemebSi amomrCevlis 

identificireba saarCevno organos personalis mier subieqtur xasiaTs atarebs, 

ramdenadac xorcieldeba amomrCevlis piradobis damadasturebeli dokumentis (Tundac 

eleqtronulis) safuZvelze. amdenad, Tanamedrove eleqtronuli saarCevno sistemebi ver 

uzrunvelyofs amomrCevlis identificirebis procesSi subieqturi faqtorebis 

gamoricxvas.   

biometriis dadebiTi gavlena saarCevno procesze. 

biometria gamoiyeneba yvelgan da yvelaferSi, sadac saWiroa pirovnebis identifici-

reba, iqneba es daSvebis fizikuri sistemebi, informaciul sistemebSi autentificireba Tu 

sabanko avtomati da a.S. aRsaniSnavia, rom dReisaTvis biometriis gamoyeneba xdeba mxolod 

eleqtronul saSualebebSi, anu IT-teqnologiebSi. Sesabamisad, roca vsaubrobT biometri-

ul saarCevno sistemebze, vgulisxmobT informaciul da cifrul eleqtronul teqno-

logiebze dafuZnebul sistemas. amJamad adamianis identificirebis saukeTeso saSualebad 

biometria iTvleba [5]. 1-l cxrilSi mocemulia pirovnebis identificirebis tradiciuli 

da biometriuli identifikatorebis SedarebiTi analizi. 

 

cxrili 1    

pirovnebis identificirebis tradiciuli da biometriuli  

identifikatorebis SedarebiTi analizi 

 

identificirebis 

saSualebebi 

dadebiTi mxareebi uaryofiTi mxareebi 

 

piradobis 

damadasturebeli 

tradiciuli dokumenti 

 

martivia 

•identificireba subieqturia 

• gadacema sxva pirze 

•dakargva 

•daviwyeba 

•aRreva 

•morgeba 

•ar eqvemdebareba avtomatizacias 

piradobis 

damadasturebeli 

eleqtronuli dokumenti 

•eqvemdebareba 

avtomatizacias 

•saimedoa 

•identificireba subieqturia 

•gadacema sxva pirze 

•dakargva 

•daviwyeba 

•aRreva 

•morgeba 

biometriuli monacemi •identificireba 

avtomaturia 

•eqvemdebareba 

avtomatizacias 

•ergonomiulia 

•saimedoa 

•FAR-ze damokidebuleba 

•morgeba 
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miuxedavad imisa, rom biometriuli identifikatori ar aris pirovnebis identifi-

cirebis idealuri saSualeba (Secdomebisagan arc is aris dazRveuli [6]), igi Tavisufalia 

identificirebis dros subieqturi gadawyvetilebisagan, rac mas udavod did upiratesobas 

aniWebs sxva saidentifikacio saSualebebTan SedarebiT. amitomacaa, rom biometria dRei-

saTvis IT teqnologiebis yvelaze ufro progresirebadi mimarTulebaa [5]. gamoyenebis ama 

Tu im konkretul sferoSi biometria unda  akmayofilebdes  konkretul moTxovnebs [7]. am 

TvalsazrisiT gamonaklisi arc  saarCevno sistemaa.  

naSromSi [8] Camoyalibebulia biometriis mimarT wayenebuli is moTxovnebi, romlebic 

saWiroa saarCevno sistemaSi gamoyenebisas. esenia: saimedooba, gayalbebisadmi mdgradoba, 

ergonomiuloba, biometriuli maCveneblis stabiluroba, misaRebloba (gamosadegoba) da 

garemos mimarT stabiluroba. eleqtronul saarCevno sistemebSi mTavar problemas warmo-

adgens procesSi monawile subieqtis garantirebuli identificireba. am problemis gadaw-

yvetas zogierTi naSromis [7] avtori xedavs amomrCevlebis ramdenime biometriuli maCve-

neblis kombinirebul gamoyenebaSi. naSromSi [9] warmodgenilia biometriuli saarCevno 

sistemis sinTezis modeli, romlis mixedviT saarCevno sistemaSi amomrCevlis biometriuli 

identificireba xdeba: 

• saarCevno siis formirebisas; 

• saarCevno ubanze registrirebisas; 

• xmis micemis kabinaSi. 

tradiciuli saarCevno sistemis SemTxvevaSi amomrCevlis subieqturi identificireba 

xdeba mxolod orjer: saarCevno siis formirebisas da saarCevno ubanze registrirebisas. xmis 

micemis kabinaSi amomrCevlis biometriuli identificireba gamoricxavs saarCevno ubanze 

maregulireblebis arsebobas, rac kidev ufro zrdis saarCevno procesis saimedoobas. 

pirovnebis biometriuli identificirebis arsi da biometriuli saarCevno sistemis 

sinTezis modeli arsebiTad cvlis saarCevno procesis arss falsificirebis meTodebis da 

xerxebis gamoricxvis TvalsazrisiT. 

me-2 cxrilSi warmodgenilia arCevnebis falsificirebis zemoT ganxiluli meTodebi 

da xerxebi _ biometriuli saarCevno sistemis sinTezis modelis ganxorcielebis SemTxve-

vaSi Tu ra Sedegebi iqneba miRebuli. 

 

cxrili 2 

arCevnebis falsificirebis meTodebi da xerxebi 

 

falsificirebis meTodi an 

xerxi 

biometriis zemoqmedeba Sedegi 

saarCevno siebis momzadeba 

mkvdari sulebi saarCevno siaSi biometriuli registra-

cisaTvis amomrCeveli fizikurad unda gamo-

cxaddes; 

daqtiloskopiuri registraciisaTvis saWiroa 

aTive TiTis anabeWdi; 

Tvalis feradi garsis registraciisaTvis 

saWiroa orive Tvalis identificireba. 

mTlianad 

gamoricxavs 

saarCevno siaSi 

„mkvdar sulebs“ 

arasrulwlovani 

„amomrCeveli“ 

ar xdeba.  

SeniSvna: Tu sistema sinqronizebuli iqneba 

sajaro reestris monacemebTan, maSin aseTi 

SemTxvevebi avtomaturad gamoiricxeba. 

ver gamoricxavs 

axali saarCevno ubnis 

Seqmna Zvelis gadafarviT 

biometriuli monacemTa baza ar  dauSvebs 

biometriuli monacemebis ganmeorebas. 

gamoricxavs 

winasaarCevno falsificireba 

„daprogramebuli 

biuleteni“ 

biometriuli saarCevno sistema ar saWiroebs 

sastambo process; 

gamoricxavs 
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Tu eleqtronul biuletenSi vizualuradaa 

gamoyofili  romelime kandidati, es ar 

SeiZleba iyos mxolod zogierT biuletenSi, 

rac, cxadia, TvalsaCino iqneba 

damkvirveblebisaTvis. 

„xarveziani biuleteni“ biometriuli saarCevno sistema ar saWiroebs 

sastambo process; 

Tu eleqtronul biuletenSi aris teqnikuri 

xarvezi, maSin igi gavrceldeba mTeli sistemis 

masStabiT, rac  saarCevno komisiis xarvezi 

iqneba. 

gamoricxavs 

saarCevno biuletenebis 

damatebiTi tiraJis 

damzadeba 

sistema gascems mxolod imden biuletens, 

ramdeni amomrCevelicaa registrirebuli 

saarCevno ubanze; teqnikurad SeuZlebelia  

eleqtronuli biuletenebis Segnebulad Tu 

Seugneblad gafuWeba. 

ar saWiroebs 

xmis micema arCevnebamde biometriuli saarCevno sistemiT saarCevno 

procesis (ubnis) gaxsna xdeba avtomaturad 

(adamianze damokidebuli ar aris) yvela 

saarCevno ubnisaTvis erTdroulad; amdenad, 

saarCevno ubnis gaxsnamde „xmis micema“ 

teqnikurad SeuZlebelia. 

gamoricxavs 

iribi falsificireba 

amomrCevlis mosyidva gamoricxulia ver gamoricxavs 

saarCevno ubanze agitacia gamoricxulia ver gamoricxavs 

xmis micemis procesis falsificireba 

„damuxtuli urna“   SeuZlebelia „xmebis Cayra“ saarCevno ubnis 

gaxsnamde da gaxsnis Semdeg, radganac  xmis 

micema amomrCevlis biometriuli maCveneblis 

gareSe ver moxdeba. 

gamoricxavs 

„karuseli“ amomrCeveli or an met saarCevno ubanze 

biometriul identificirebas ver gaivlis, 

radganac saarCevno sia erTiania, sadac 

amomrCeveli warmodgenilia unikaluri 

biometriuli maCvenebliT. 

gamoricxavs 

biuletenis miReba 

piradobis damadasturebeli 

dokumentis warmodgenis 

gareSe 

saarCevno ubanze amomrCevelma registracia 

unda gaiaros biometriuli maCveneblis 

saSualebiT, riTac xdeba misi identificireba. 

principSi, piradobis mowmobis wardgena 

aucilebeli ar aris. 

gamoricxavs 

amomrCevelze ori da meti 

biuletenis gacema 

biometriul saarCevno sistemaSi biuleteni 

amomrCevelze gaicema avtomaturad da mxolod 

erTi. ori an meti biuletenis gacema sistemaSi 

xarvezis gareSe ver moxdeba, rac aisaxeba 

yvela amomrCevelze. 

gamoricxavs 

Seuvsebeli biuletenis 

yidva saarCevno ubnis gareT 

biuleteni gaicema biometriuli saarCevno 

sistemis mier eleqtronulad, radgan 

biuleteni saerTod ar arsebobs 

gamoricxavs 

kabinaSi kalmis magivrad 

aris fanqari 

eleqtronuli biuletenis SevsebisaTvis 

saerTod ar gamoiyeneba saweri saSualeba. 

amdenad, xmis micemis Semdeg amomrCevlis mier 

Sevsebuli biuletenis Casworeba fizikurad 

SeuZlebelia. 

gamoricxavs 

arCevnebze gamoucxadebeli 

amomrCevlis magivrad xmis 

biometriul saarCevno sistemaSi biuletenis 

gacemisaTvis saWiroa amomrCevlis 

gamoricxavs 
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micema biometriuli registracia, rac saarCevno 

ubanze mis gamoucxadeblad SeuZlebelia. 

damkvirveblebisaTvis 

muSaobaSi xelis SeSla 

ar xdeba ver gamoricxavs 

amomrCevlis mier Sevsebuli 

saarCevno biuletenis foto-

videogadaReba 

uSualod xmis micemis Rilakze TiTis 

daWeramde  amomrCevels SeuZlia  mis mier 

miRebuli gadawyvetilebis ramdenjerme  

Secvla (biuletenis Tavidan Sevseba). „xmis 

micemis“ Rilakze TiTis daWeriT eleqtronuli 

biuleteni ixureba momentalurad. aseTi 

midgoma gamoricxavs fotogadaRebas, amitomac 

ver xerxdeba imis dadgena, gadaRebuli 

biuleteni xmis micemis win Seicvala Tu ara. 

amomrCevels SeuZlia mTlianad gadaiRos 

(video) xmis micemis procesi. 

gamoricxavs 

fotogadaRebas. 

ver gamoricxavs 

videogadaRebas. 

gadasatani urna gadasatani biometriuli saarCevno sistemis 

arqiteqtura  gansxvavdeba stacionarulisagan 

erT portatiul kompiuterSi registrirebis da 

xmis micemis qvesistemebis SeTavsebiT. 

– 

xmebis daTvlis da oqmebis falsificireba 

biuletenebis araswori 

dalageba 

sistema biuletenis dalagebas saerTod ar 

saWiroebs 

gamoricxavs 

xmebis araswori daTvla sistema xmebs iTvlis avtomaturad, rac 

gamoricxavs Secdomebs. 

gamoricxavs 

biuletenebis Sereva eleqtronuli biuletenebis erTmaneTSi 

„Sereva“ gamoricxulia, ramdenadac adamians 

xeli ar miuwvdeba eleqtronul biuletenebze. 

gamoricxavs 

oqmis uxeSi gayalbeba saarCevno oqmi, romelsac  aqvs 

saidentifikacio monacemebi, ibeWdeba 

avtomaturad saarCevno ubnis daxurvisTanave. 

igive oqmi avtomatur reJimSi igzavneba 

centralur saarCevno komisiaSi. amdenad, 

adgilze misi gayalbeba SeuZlebelia. 

gamoricxavs 

Sedegebis gauqmeba saarCevno 

ubanze 

saarCevno ubnis Sedegebis gauqmeba SeiZleba 

ori mizeziT: 

• saarCevno ubanze organizaciuli qaosis 

SeqmniT; 

• amomrCevlis registrirebidan da uSualod 

xmis micemis procesidan gamomdinare. 

pirvel SemTxvevas 

ver gamoricxavs. 

meore SemTxvevas 

gamoricxavs. 

arasasurveli kandidatis 

biuletenis gafuWeba 

eleqtronul sistemaSi fizikurad 

SeuZlebelia, ramdenadac personals xeli ar 

miuwvdeba eleqtronul biuletenebTan. 

gamoricxavs 

kompiuteruli virusi programuli uzrunvelyofa testirebulia. 

saarCevno ubnis gaxsnamde xdeba antivirusuli 

programis avtomaturi gaSveba. 

gamoricxavs 

monacemTa bazebze 

zemoqmedeba 

monacemTa bazebTan  pirdapiri daSveba ar 

xdeba. 

gamoricxavs 

kiberSeteva saarCevno sistemis arqiteqtura ar gulisxmobs 

saarCevno procesSi globaluri kompiuteruli 

qselis gamoyenebas. 

gamoricxavs 

saarCevno teqnikis 

mwyobridan gamoyvana 

praqtikulad ar xdeba, Tu  

mizanmimarTulad ar ecdebian  teqnikuri 

aRWurvilobis mwyobridan gamoyvanas. 

ver gamoricxavs 

energomomaragebis Sewyveta saWiroa lokaluri sarezervo kveba gamoricxavs 
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daskvna  

amrigad, imdenad mravalferovania saarCevno procesis falsificirebis xerxebi, rom 

maT winaaRmdeg brZolis arsebuli meTodebi ver uzrunvelyofs  saarCevno sistemis saWi-

ro saimedoobas. SedarebiT axal alternativas warmoadgens biometriis gamoyeneba saarCev-

no procesSi, romelic, rogorc gamokvleva gviCvenebs, saimedoobis TvalsazrisiT gacile-

biT perspeqtiulia, ramdenadac gamoricxavs pirovnebis identificirebis subieqtur faqto-

rebs. gamokvlevis Sedegebma daadastura, rom biometriis gamoyeneba saarCevno siebis  Sed-

genisas, saarCevno ubanze registrirebisas da xmis micemis kabinaSi praqtikulad gamoric-

xavs dReisaTvis arsebul falsificirebis nebismieri xerxis gamoyenebas.  
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NEW TECHNOLOGIES 
 

 

THE PROSPECTS FOR APPLICATION OF BIOMETRY TO ELECTION PROCESSES 

L. Imnaishvili,  M. Bedineishvili, N. Iashvili 

 (Georgian Technical University) 

 
Resume: To hold election without falsification and violation of procedures remains a problem in the majority of 

countries in the XXI century. There are main ways of falsification of elections, the classification of which is considered 

in the paper. The authors inferred, that we should look for the cause of falsification of elections in unreliable and 

subjective identification of electors. 

They believe, that one of alternative solutions of the problem is application of biometric technology to the 

identification of electors. 

The diametric identification is promising from the standpoint of reliability, because it rubs out subjective factors, 

when identifying the electors.   

 

Key words: biometry, elective process and technologies, falsification. 

 

 

 

 

НОВЫЕ ТЕХНОЛОГИИ 

 

 

ПЕРСПЕКТИВЫ БИОМЕТРИИ В ИЗБИРАТЕЛЬНЫХ ПРОЦЕССАХ 
Имнаишвили Л. Ш., Бединеишвили М. М., Иашвили Н. Г. 
(Грузинский технический университет) 

 
Резюме: Проведение выборов без фальсификации и нарушения процедур даже в XXI веке остается 

проблемой почти во всех странах мира. Существуют разные способы фальсификации выборов, которые 

классифицируются в статье. Авторы приходят к выводу, что основные причины фальсификации нужно искать в 

ненадежности и субъективности идентификации избирателей. 

Одним из альтернативных решений проблемы считается  применение биометрических технологий для 

идентификации избирателей. Применение биометрических технологий для идентификации избирателей 

является перспективным с точки зрения надежности, так как исключает субъективные факторы при 

идентификации избирателей.  

Исследования показывают, что использование биометрии при составлении избирательных списков, 

регистрации на избирательные участки и голосовании практически устраняет все существующие методы 

фальсификации. 

 

Ключевые слова: биометрия; избирательные процессы и технологии; фальсификация. 
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ekonomika da biznesi 

 

 

 

saqarTveloSi mcire biznesis ganviTarebis xelSemSleli 

zogierTi faqtoris Sesaxeb 

r. oTinaSvili, m. iaSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ekonomikuri ganviTarebis Tanamedrove etapze saqarTvelosTvis mniSvne-

lovania mcire biznesis ganviTareba. amitom yovelTvis aqtualuria im xelSemSleli faq-

torebis analizi, romlebic aferxebs qveyanaSi mcire biznesis ganviTarebas.  

statiaSi ganxilulia avtorTa mier q. TbilisSi mcire biznesis sxvadasxva obieqtze 

Catarebuli gamokiTxvis Sedegebi. aRmoCnda, rom mcire biznesSi dReisaTvis arsebuli su-

raTi arasaxarbieloa. mdgomareobis gaumjobesebis mizniT saxelmwifom unda gaataros 

biznesis xelSemwyobi politika. CamoTvlilia dasavleTis qveynebSi aprobirebuli mcire 

biznesis mxardaWeris ZiriTadi mimarTulebebi. 

 

sakvanZo sityvebi: mcire biznesi; ganviTarebis tendenciebi; xelSemSleli faqtorebi. 

 

 

Sesavali 

saqarTveloSi mcire biznesi sakmaod arasaxarbielo mdgomareobaSia. miuxedavad 

imisa, rom mcire mewarmeTa problemebze bevrs saubroben, imarTeba Sexvedrebi, konfe-

renciebi da diskusiebi, am sferoSi arsebuli mravali problema kvlav mougvarebelia. mci-

re mewarmeTa da maTi Semosavlebis zrdis nacvlad xdeba msxvili biznesis gafarToeba. 

2014 wlis qveynis premier-ministris angariSSi aRniSnulia, rom 2012 wlidan moyolebuli 

qveyanaSi msxvili gadamxdelebis raodenoba gaizarda, rac aisaxa maTi Semosavlebis 

daaxloebiT 5 mlrd laramde zrdiT. es, ra Tqma unda, dadebiTi tendenciaa, magram 

qveynisTvis am etapze bevrad mniSvnelovani swored mcire biznesis zrda-ganviTarebaa. 

 

 

ZiriTadi nawili  

arsebobs mTeli rigi xelSemSleli faqtorebi, romlebic aferxebs qveynaSi mcire da 

saSualo biznesis ganviTarebas. erT-erTi pirveli mizezi erovnuli valutis gaufasureba 

da, aqedan gamomdinare, arastabiluri fasebia, es ki uaryofiTad moqmedebs mcire biznes-

obieqtebis rogorc Sesyidvebze, ise realizaciaze.  

aRniSnulTan uSualo kavSirSia mosaxleobis dabali msyidvelobiTi unari, rac gan-

pirobebulia maTi udidesi nawilis arasakmarisi SemosavlebiT. 

dasavleTis qveynebSi Semosavlebis mixedviT msjeloben pirovnebis politikur Sexe-

dulebaze, gemovnebasa da ganaTlebaze, mis asaksa da sicocxlis xangrZlivobazec ki. 

mcire Semosavlebis dros ilaxeba adamianis rogorc materialuri, ise sulieri cxovreba. 

amitom ukeTesi cxovrebisa da Semosavlebis zrdisaken swrafva bunebrivi procesi da ne-

bismieri pirovnebisTvis ekonomikuri logikiT nakarnaxevi saboloo mizania. 
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dabali msyidvelobiTi unaris garda, mcire mewarmeebisaTvis biznesis gafarToebis 

erT-erT barierad maRali gadasaxadebi iTvleba. dReisaTvis mcire movaWreebs ara aqvT 

saSualeba biujetSi gadaixadon mxolod miRebuli Semosavlebis raodenobis 

proporciulad ganawilebuli gadasaxadebi. cxadia, es mcire mewarmis biznesze 

uaryofiTad aisaxeba. 

eqspertebis erT jgufs miaCnia, rom saxelmwifo saTanadod ver uzrunvelyofs mcire 

da saSualo biznesis xelSewyobis politikas. aRniSnuli sawarmoebi uyuradRebodaa mito-

vebuli ukve mravali wlis ganmavlobaSi, maSin rodesac umuSevrobაsTan gamklaveba swo-

red mcire sawarmoebSi moqalaqeTa dasaqmebiT aris SesaZlebeli. 

qveyanas dRemde ar gaaCnia aRniSnuli biznesebis ganviTarebis strategia, xolo is 

programebi, romlebsac mTavroba axorcielebs, imdenad mizerulia, rom mcire biznesis 

ganviTarebis perspeqtivebi sakmaod bundovania. 

rogorc „sawarmoTa inovaciuri ganviTarebis centris” erT-erT kvlevaSiა aRniSnuli, 

saqarTvelo msoflioSi erTaderTi qveyanaa, romelsac mcire da saSualo biznesis Sesaxeb 

kanoniც ki ara aqvs. marTlac, Tu gadavxedavT evropis ganviTarebuli qveynebis kanonmdeb-

lobas, davinaxavT, rom maT yvelas aqvT miRebuli kanoni mcire mewarmeTa mxardasaWerad, 

xolo im SemTxvevaSi, Tu aseTi kanoni jer kidev ar SeumuSavebiaT, maSin aRniSnuli qve-

ynebi evrokavSiris kanonmdeblobiT sargebloben.  

Cven mier Catarda mcire biznesiT dakavebuli obieqtebis gamokvleva. winaswar Sedge-

nili kiTxvaris mixedviT gamokiTxul iqna q. Tbilisis vakisa da saburTalos raionebis 

ramdenime mcire sawarmo-obieqti; kerZod: silamazis salonebi, puris sacxobebi, saCuqrebis 

maRazia, samSeneblo masalebis maRazia, xil-bostneulisa da mcire zomis sasursaTo (sam-

oTxseqciiani) maRaziebi. Tavdapirvelad Zneli iyo dasmul SekiTxvebze pasuxebis miReba, 

Tumca garkveuli saubrebis Semdeg biznes-obieqtebis mflobelebi da iq dasaqmebulebi uf-

ro Tavisuflad pasuxobdnen SekiTxvebze.  

gamokvlevaSi CarTul mcire sawarmoTa mepatroneebs prioritetebis mixedviT unda 

daelagebinaT da Sesabamisi qula mieniWebinaT maTTvis sakuTari biznesis ganviTarebis 

xelSemSleli faqtorebisaTvis. Sedegebma cxadyo, rom mcire mewarmeTaTvis yvelaze Sema-

ferxebeli faqtori erovnuli valutis gaufasurebaa (ix. cxrili). erovnuli valutis 

gaufasurebisa da arastabiluri fasebis gamo momxmarebeli xSirad ver iZens misTvis sa-

survel saqonels da yalibdeba momxmarebelTa dabali msyidvelobiTi unari. es ki pirda-

pirproporciulad aisaxeba mcire biznesis mdgomareobaze. amgvarad, Seqmnilia e.w. „man-

kieri wre“, sadac dabali Semosavlebis gamo ver viTardeba mcire biznesi. Kkidev erT 

Semaferxebel faqtorad mewarmeTa mxridan dasaxelda gadasaxadebi. marTlac, maT mZime 

tvirTad awveba saSemosavlo, mogebis, damatebiTi Rirebulebis, aqcizis da sabaJo gada-

saxadebis ganakveTebi. aRniSnuls emateba sul ufro mzardi komunaluri da ijaris gada-

saxdelebi. msoflios ganviTarebul qveynebSi am gadasaxadebze mewarmeTaTvis garkveuli 

SeRavaTebia dawesebuli. veraviTar kritikas ver uZlebs sabanko politikac damwyebi biz-

nesis mimarT. mewarmeebs ara aqvT biznesis dasawyebad saWiro sawyisi kapitalis kreditad 

aRebis saSualeba, radgan, rogorc wesi, saqarTveloSi biznesis wamowyebis sawyisi etapi, 

e.w. start-up, ar finansdeba. amasTan, Zalze rTuldeba maRali saprocento ganakveTiT gace-

muli sesxis yovelTviuri dafarva. 

zemoT CamoTvlil faqtorebs Cveni mxridan davamatebdiT mosaxleobaSi arsebuli 

saTanado biznes-ganaTlebisa da Sesabamisi sabazro Cvevebis simwires.  

kargi iqneboda analogiuri gamokiTxvebis regularuli Catareba garkveuli periodu-

lobiT, Tundac weliwadSi erTxel. garda amisa, sasurvelia aseTi gamokvlevebis Catareba 

rogorc Tbilisis sxva ubnebSi, ise saqarTvelos sxva regionebSic. es saSualebas mogvcems 

gavaanalizoT mcire biznesis ganviTarebis problemebi droisa da regionebis mixedviT. 
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mcire biznesis ganviTarebis xelSemSleli faqtorebi 

 

# faqtori % 

1 erovnuli valutis gaufasureba 27

2 arastabiluri fasebi 20

3 momxmarebelTa dabali msyidvelobiTi unari 17 

4 gadasaxadebis (maT Soris komunaluri gadasaxdelebis) maRali 

ganakveTebi 
11

5 araadekvaturi sabanko politika 10

6 moZvelebuli teqnologiebi 2 

7 sxva mizezebi 5 

8 ar upasuxa 8 

 

 

 

daskvna 

maSasadame, mcire biznesSi dReisaTvis arsebuli mdgomareoba arasaxarbieloa. Mmisi 

gaumjobesebis mizniT saWiroa saxelmwifom xeli Seuwyos biznesis strategiuli poli-

tikis gatarebas. 

ganviTarebul qveynebSi mcire da saSualo biznesis mxardaWeris mdidari gamocdileba 

arsebobs. misi saqarTvelos pirobebTan adaptaciisaTvis saWiroa konceptualur safuZvelze 

damyarebuli mcire biznesis mxardaWeris Semdeg ZiriTad mimarTulebebze gadasvla: 

 sabazro infrastruqturis formireba da ganviTareba; 

 iseTi sagadasaxado SeRavaTebis sistemis Seqmna, romelic xels Seuwyobs legaluri 

biznesis ganviTarebas; 

 SeRavaTiani miznobrivi dakrediteba. finansuri daxmarebis programebis momzadeba 

biznesis dawyebis, gafarToebisa da modernizaciisaTvis, mowyobilobis da nedleulis 

SesaZenad da sxv.; 

 umuSevrobis dasaZlevad saxelmwifo programebis SemuSaveba, rac stimuls miscems 

msurvelebs sakuTari saqmis wamowyebaSi; 

 mcire firmebis inovaciuri saqmianobisa da samecniero-kvleviTi samuSaoebis ganviTa-

rebis programebis Seqmna; 

 registraciisa da licenzirebis gamartivebuli wesebis SemoReba; 

 saWiro informaciis Segroveba, Senaxva, analizi da prognozireba; 

 sanedleulo, materialur-teqnikur da sxva saxis resursebTan misawvdomobis SeRava-

Tiani pirobebis Seqmna; 

 TanamSromlebis da xelmZRvanelobis momzadeba da kvalifikaciis amaRlebaSi dax-

mareba; 

 saswavlo kursebis, sainformacio biuletenebis da meToduri gamocemebis momzadeba, 

gamokvlevebis Catareba biznesis marTvis problemebze;  

 saxelmwifo Sesyidvebi da mxardaWera saxelmwifo kontraqtebis miRebaSi; 

 mewarmeobis axali dargebisa da mimarTulebebis ganviTarebis xelSewyoba; 
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 mcire biznesis ganviTarebis regionuli centrebis farTo qselis Seqmna centraluri 

da adgilobrivi resursebis koordinaciisaTvis;  

 daxmareba sagareo-ekonomikuri saqmianobis ganxorcielebaSi, saerTaSoriso ekonomikur 

urTierTobebSi: eqsport-importis, samecniero-teqnikuri, ucxouri investiciebis mozid-

vaSi mxardaWera. 
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ECONOMICS AND BUSINESS  
 

 

ABOUT SOME RESTRICTING FACTORS OF SMALL BUSINESS DEVELOPMENT IN 
GEORGIA 

R. Otinashvili, M. Iashvili 

(Georgian Technical University) 

 

Resume: Nowadays, at the modern stage of economic development, small business plays a main role in the 

development of Georgian economy. Thus, there is always relevance to analyze the factors, which restricts growing of 

small business in our country. 

The article shows results of the survey held in a small business enterprises located in the different regions of 

Tbilisi. There was discovered, that the picture of the recent small business market is not successful. It’s necessary to 

hold a direct and purposeful state policy for improving small business. The article describes the main directions used by 

European democratic countries for encouraging small business in Georgia. 

 

Key words: small business; development trends; restrictive factors. 

 

 

 

 

ЭКОНОМИКА И БИЗНЕС  
 

 

НЕКОТОРЫЕ ФАКТОРЫ, ПРЕПЯТСТВУЮЩИЕ РАЗВИТИЮ МАЛОГО БИЗНЕСА 
В ГРУЗИИ 

Oтинашвили Р. Г., Иашвили М. Н. 
(Грузинский технический университет) 

 
Резюме: Малый (и средний ) бизнес играет значительную роль в развитии экономики Грузии. Поэтому 

вопрос анализа факторов, мешающих развитию малого бизнеса, является весьма актуальным.  

В статье отражены результаты опроса сотрудников предприятий малого бизнеса, расположенных в 

различных районах города Тбилиси. Было установлено, что состояние на рынке малого бизнеса не является 

успешным. Необходимо разработать целенаправленную государственную политику (программу) для малого 

бизнеса. В статье приведены данные о состоянии малого бизнеса в развитых странах мира.  

 

Ключевые слова: малый бизнес; тенденции развития; факторы, мешающие бизнесу. 
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rkinigzis transporti 

 

 

 

sayrden Sualedur sadgurebTan misasvleli liandagebis mierTeba da 

satvirTo raionis tipis SerCeva 

b. didebaSvili, g. Telia, a. kakabaZe, t. kotrikaZe  

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: statiaSi ganxilulia rogorc saqarTvelos rkinigzis ganviTarebis, ise 

qveynis mrewvelobasa da soflis meurneobaSi dawyebuli reformebis warmatebiT ganxorci-

elebis sakiTxebi. warmodgenilia sayrdeni Sualeduri sadgurebis sqemebis ganviTarebis 

variantebi, Sualedur sadgurebTan misasvleli liandagebis mierTebisa da mZlavri sat-

virTo raionebis ganlagebis optimaluri variantebi, romlebic uzrunvelyofs am sadguris 

gamarTul muSaobas, mis saTanado gamtarobas, samuSaoTa daCqarebas, gadamuSavebis unaris 

gazrdas, vagonebis mocdenis Semcirebas, saeqspluatacio xarjebis ekonomias da vagonis 

damuSavebis TviTRirebulebis Semcirebas; amasTan, samrewvelo da sasoflo-sameurneo 

dawesebulebebisa da obieqtebis efeqtian momsaxurebas.  

 

sakvanZo sityvebi: sayrdeni sadguri; misasvleli liandagi; satvirTo raioni; gamtarobis 

unari; samanevro Cixi; satvirTo raionebis tipebi: gamWoli, Cixobrivi, kombinirebuli. 

 

 

Sesavali 

XX saukunis 70-iani wlebidan saqarTveloSi daiwyo sayrden Sualedur sadgurTa 

Camoyalibeba, magram didi xnis ganmavlobaSi ver moxerxda am RonisZiebaTa bolomde 

ganxorcieleba. mxolod 90-iani wlebis bolodan gaxda SesaZlebeli saqarTvelos 

rkinigzis aRdgena da sayrden Sualedur sadgurTa Camoyalibeba. 

 

 

ZiriTadi nawili 

unda aRiniSnos, rom rkinigzis efeqturi muSaobisaTvis aucilebelia gansakuTrebuli 

yuradReba mieqces sayrden Sualedur sadgurTan misasvleli liandagebis racionalur da 

moxerxebul mierTebas. swored es uzrunvelyofs am sadguris gamarTul muSaobas, samrew-

velo da sasoflo-sameurneo dawesebulebebisa da obieqtebis efeqtian momsaxurebasa da 

sadguris saTanado gamtarobis unars. 1-l nax-ze naCvenebia misasvleli liandagebis 

sadgurTan mierTebis SesaZlo variantebi, xolo me-2-ze _ Cven mier SemuSavebuli 

orliandagiani xazis ganivi wyobis sayrdeni Sualeduri sadguris sqema, romelic 

gankuTvnilia gazrdili adgilobrivi muSaobis pirobebisaTvis. Tu sadgurSi b mxridan me-

5 da me-6 misasvleli liandagebisaTvis didi raodenobiT adgilobrivi vagoni Semodis, 

maSin mizanSewonilia sadguridan vagonebis gatana-Semotana ganxorcieldes mTavari 

xazebis sxvadasxva doneze gadakveTiT, raTa uzrunvelyofil iqnes am sadguris marcxena 

yelis saWiro gamtaroba da TviT sadguris simZlavrec.  
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nax. 1. misasvleli liandagebis sadgurTan mierTebis SesaZlo variantebi 

 

rogorc cnobilia, gamokveTili da mZlavri satvirTo raionebis ganlageba xdeba ara 

marto rkinigzis saubno da maxarisxebel sadgurebSi, aramed TviT satvirTo da sayrden 

Sualedur sadgurebSic. 

konstruqciisa da sawyobebis urTierTganlagebis mixedviT gvxvdeba sami tipis sat-

virTo raioni: gamWoli, Cixuri da kombinirebuli. daproeqtebisas satvirTo raionis tipi 

SeirCeva adgilobrivi pirobebis gaTvaliswinebiT. mxedvelobaSia misaRebi agreTve sadgu-

ris sqema, gamwevi liandagebis ganlageba, sadguris yelebis datvirTuloba, sawyobebisa da 

tvirTis saxeobebi, manevrebis organizeba da sxv. 

unda aRiniSnos, rom Cixuri tipis satvirTo raionSi vagonTa gatana-Semotanis sama-

nevro samuSaoebis Sesruleba SesaZlebelia mxolod erTi mxridan, e. i. garkveul wilad 

SezRudulia manevrebisa da mTlianad raionis muSaobis intensifikacia. am mxriv kidev 

ufro moxerxebuli da mizanSewonilia gamWoli da kombinirebuli satvirTo raionebis 

mSenebloba, radgan am pirobebSi samanevro samuSaoebi SesaZlebelia ganxorcieldes orive 

mxridan, e. i. satvirTo raionis orive bolodan.  

 
 
nax. 2. gazrdili adgilobrivi muSaobis pirobebSi orliandagiani xazis ganivi wyobis sayrdeni 

Sualeduri sadguris sqema: 1 _ satvirTo kantora; 2 _ satransformatoro qvesadguri; 3 _ Ria baqani; 

4 da 5 _ daxuruli sawyobebi; 6 _ akumulatorebis dasamuxti Senoba; 7 _ baqani tvirTis pirdapiri 

gadacemisaTvis _ avtomobili-vagoni; 8 _ maRali baqani borblebiani tvirTisaTvis; 9 _ sakonteinero 

moedani; 10 _ amaRlebuli liandagi; 11 _ avtomobilebis asawoni saswori; 12 _ samomsaxuro-teqnikuri 

Senoba; 13 _ avtomobilebis parki; 14 _ mwvane gazonebi; 15 _ sakontrolo posti; 16 _ Robe;  

17 _ vagonebis asawoni saswori 
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me-3 nax-ze mocemulia Cven mier SemuSavebuli orliandagiani xazis grZivi wyobis 

sayrdeni Sualeduri sadguris sqema kombinirebuli satvirTo raioniT, sadac nawili 

sawyobebisa Cixuria, xolo nawili _ gamWoli. satvirTo raionebSi samanevro samuSaoebi 

SesaZlebelia orive (1 da 2) samanevro Cixidan, rac uzrunvelyofs samuSaoTa daCqarebas, 

gadamuSavebis unaris gazrdas, vagonebis mocdenis Semcirebas, saeqspluatacio xarjebis 

ekonomias da vagonis damuSavebis TviTRirebulebis Semcirebas, saeqspluatacio xarjebis 

ekonomias da vagonis damuSavebis TviTRirebulebis Semcirebas.  

    

 
 

nax. 3. orliandagiani grZivi wyobis sayrdeni Sualeduri sadguris sqema, sadac mocemulia 

sadguris Senoba (s. S), romelSic ganlagebulia kombinirebuli (naxevrad gamWoli) tipis satvirTo 

raioni da `saqsoflteqnikis~ satvirTo mowyobilobani, agreTve misasvleli liandagebi (m. l.) 

sxvadasxva SesaZlo variantiT 

 

me-4 nax-ze naCvenebia erTliandagiani xazis grZivi wyobis sayrdeni Sualeduri sad-

guris sqema. sqemaze warmodgenili satvirTo raioni gamWolia, romelic orive samanevro 

Cixidan erTdroulad muSaobis maqsimalur SesaZleblobas iZleva. es sakmaod efeqtiani 

RonisZiebaa, rasac sayrdeni Sualeduri sadguris daproeqtebisas saTanado yuradReba 

unda daeTmos. 

 
nax. 4. gamWoli satvirTo raionisa da “saqsoflteqnikis” satvirTo mowyobilobaTa ganlagebis 

varianti erTliandagian sayrden Sualedur sadgurze: 1 _ saswori; 2 _ satvirTo kantora; 3 _ ga-

sasvleli; 4 _ amaRlebuli liandagi; 5 _ ZiriTadi daxuruli sawyobi; 6 _ sakonteinero moedani;  

7 _ moedani mZimewoniani tvirTebisa da xe-tyis masalebisaTvis; 8 _ maRali baqani borblebiani 

tvirTisaTvis; 9 _ baqani tvirTis pirdapiri gadacemisaTvis _ avtomobili-vagoni; 10 _ avtomobilebis 

asawoni saswori; 11 _ satvirTo kantora da Senoba satvirTo raionSi momuSaveTaTvis;  

12 _ gasasvleli 
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daskvna 

amrigad, saqarTveloSi tvirTzidvis gazrda da soflis meurneobis momsaxurebis ga-

farToeba aucilebeli pirobaa sayrden sadgurebSi axali meqanizebuli satvirTo raio-

nebis mSeneblobis dasawyebad. saWiroa am problemaze muSaoba da sayrden sadgurTa ganvi-

Tareba, maTi satvirTo raionebis simZlavris gazrda da yovelgvari servisis koncen-

tracia-intensifikacia. 
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RAILWAY TRANSPORT 
 

 

CONNECTION OF LOCAL RAILWAYS ON SUPPORT INTERMEDIATE STATIONS 
AND SELECTION OF FREIGHT REGION 

B. Didebashvili, G. Telia, A. Kakabadze, T. Kotrikadze 

(Georgian Technikal University) 

 

Resume: There are considered issues for development or Georgian railway as well as for successfully 

implementation of reforms in industry and agriculture of country. There are presented variants of support intermediate 

stations lay-out development with connection of local railways and arrangement of large capacity freight regions, that 

provides operation of these stations in running order, effective service of industrial, agriculture enterprises and objects, 

appropriate capacity of station, acceleration of operation, improvement of processing capability, reduce in detention of 

cars, savings in operational costs and reducing in prime cost of car’s processing. 

 

Key words: support station; local railway; freight region; capacity; shunting yard, types of freight regions; 

through; deadlock; combined.  

 

 

 

 

                                 ЖЕЛЕЗНОДОРОЖНЫЙ ТРАНСПОРТ 
 

 

ПРИСОЕДИНЕНИЕ ПОДХОДНЫХ ПУТЕЙ И ПОДБОР ТИПА ГРУЗОВОГО 
РАЙОНА ДЛЯ ОПОРНЫХ ПРОМЕЖУТОЧНЫХ СТАНЦИЙ 
Дидебашвили Б. Ш., Телиа Г. Ш., Какабадзе А. А., Котрикадзе Т. И. 
(Грузинский технический университет ) 

 
Резюме: Рассмотрены вопросы актуальные как для развития Грузинской железной дороги, так и для 

успешной реализации начавшихся в стране реформ в сфере промышленности и сельского хозяйства. 

Представлены варианты развития схем промежуточных станций, подсоединения подходных путей и 

расположения мощных грузовых районов, что обеспечивает оптимальную работу станций, эффективное 

обслуживание промышленных и сельскохозяйственных организаций и объектов, надлежающую способность 

пропускной станции, ускорение работ, увеличение способности переработки, уменьшение времени простоя, 

экономию эксплуатационных расходов и уменьшение себестоимости обработки вагонов. 

 
Ключевые слова: опорные станции; подходные пути; грузовые районы; пропускная способность; 

маневровый тупик; типы грузовых районов: сквозной, тупиковый и комбинированный. 
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biologia 

 

 

 

mcenare abusalaTini (Ricinus communis) _ sasikvdilo leqtinis Semcveli 

n. aleqsiZe 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti) 

 

 

reziume: naSromSi aRwerilia erT-erTi Zliertoqsikuri leqtinis _ ricinis gavr-

celebisa da misi adamianebze zemoqmedebis meqanizmi. warmodgenilia mkvlelobisa da tero-

rizmis mizniT misi gamoyenebis faqtebi. riciniT mowamvlisagan Tavis arideba SeuZlebelia 

saTanado antidotisa da Sratis ararsebobis gamo. abusalaTinisagan (Ricinus communis) miRe-

buli leqtini gansakuTrebiT saxifaToa bavSvebisaTvis, romlebsac Zalian moswonT aRniS-

nuli mcenaris lamazi foTlebi da nayofebi da cdiloben maT gamoyenebas samkaulebis 

dasamzadeblad. amitom saWiroa mcenare abusalaTinis amoZirkva da ganadgureba, raTa Tavi-

dan iqnes acilebuli adamianebisaTvisExelmisawvdom adgilebSi maTi gavrceleba. 

 

sakvanZo sityvebi: leqtini; ricini; abusalaTini; aglutinacia; toqsikuri heterodimeri. 

 

 

Sesavali  

leqtinebi dabalmolekuluri peptidebi da cilebia, romlebic SerCeviTad da 

Seqcevadad ukavSirdeba naxSirwylebs da iwvevს ujredebisa da qsovilebis aglutinacias, 

aqtiurad monawileobს organizmis iseT sasicocxlo procesebSi, rogoricaa ujreduli 

komunikaciebi, sasignalo sistemebi, adhezia da sxv. Tavidan isini aglutinaciis unaris 

mqone cilebis saxiT iyo cnobili. bioqimiur literaturaSi leqtiniს saxelwodeba mas 

Semdeg SemoiRes, rac isini cxovelebSic iqna aRmoCenili.  

 

 

ZiriTadi nawili 

აglutinaciis unaris mqone mcenareuli warmoSobis pirveli leqtini tartus 

universitetis doqtorantis petre herman stilmarkis mier 1888 wels iqna gamoyofili mce-

nare abusalaTinis (Ricinus communis) Teslebidan (misgan gamoxdili zeTis narCenebidan) da 

mas ricini uwoda. ricini, rogorc Zlieri toqsikuri nivTiereba, farTod gamoiyeneboda 

teroristuli aqtebis mosawyobad. es mcenare gavrcelebul iqna saqarTveloSic. 

mosalodneli bioteroristuli safrTxis Tavidan acilebis mizniT saWiro iyo misi 

drouli ganadgureba sazogadoebisa da bavSvebis TavSeyris adgilebSi.  

britaneTis antiteroristuli policiis mier bolo xanebSi 300-ze meti bio- da 

sxvadasxva saxis terorizmSi eWvmitanili pirovneba iqna dapatimrebuli. literaturaSi 

aRwerilia terorizmis mizniT adamianTa riciniT mowamvlis mravali SemTxveva; magaliTad, 

1978 wels bulgareli disidenti BBC-is Jurnalisti giorgi markovi londonSi, vaterlos 

xidze riciniT damuSavebuli qolgis wveris CxvletiT iqna mokluli. es faqti cnobilia, 

rogorc ,,qolgiT mkvleloba”. msgavsi moqmedebiT imave wels parizSi iqna mowamluli 

                                                 
 ruseTis sainformacio saSualebebis mier ricinis mwarmoebelTa da gamavrcelebelTa Soris 
moxseniebuli iyo saqarTveloc, kerZod, pankisis xeoba. 
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vladimer kozlovi. marTalia, is sikvdils gadaurCa, magram didi xnis ganmavlobaSi mZimed 

iyo avad.  

1991 wels amerikis marSlis mkvlelobis mcdelobac iyo. teroristma dimeTilsul-

foqsidSi gaxsnili riciniT daamuSava marSlis manqanis karis saxeluri, Tumca ganzraxva 

ver ganaxorciela, teroristi Seipyres da daapatimres.  

1995 wels dakavebul iqna alaskidan kanadaSi mimavali moqalaqe, romelsac TeTri 

fxvnilis saxiT ricini gadahqonda.  

1997 wels erT-erTma mamakacma riciniT damuSavebuli liTonis sagniT Zlieri travma 

miayena Tavis gers, ris Sedegadac igi gardaicvala.  

2002 wels britaneTis policiam manCesterSi daakava teroristebi. Cxrekisas maT 

binaSi aRmoCenil iqna laboratoria, romelic ricins awarmoebda.  

2003 wels britaneTis policiam erT-erTi reidis dros daakava CeCeni teroristebi, 

romelTac aRmouCines ricini. maT aRiares, rom gamiznuli hqondaT ruseTis saelCoze 

Tavdasxma. 

2003-2004 wlebSi teroristuli miznebis gansaxorcieleblad gegmavdnen ricinis  ga-

moyenebas TeTr saxlSic, samxreT karolinas safosto ofisSi, amerikis satransporto 

departamentSi da sxvagan. 

abusalaTini, rogorc dekoratiuli mcenare, farTodaa gavrcelebuli saqaTvelos 

mTeli rigi qalaqebis parkebSi, skverebsa da, gansakuTrebiT, sasaflaoebze. rasac arc Tu 

sasiamovno Sedegebi mohyva.  

soflebsa da calkeul regionebSi, rkinigzis mimdebare teritoriebze aRiniSna 

cxovelTa dacema, rac dRemde auxsneli rCeba. cnobilia, rom cxovelebi parkosan 

mcenareebs eridebian toqsikuri leqtinebis Semcvelobis gamo, magram, savaraudoa, rom 

aRniSnul SemTxvevaSi abusalaTini cxovelebis mier gamoyenebuli iyo sakvebad, rac maTi 

sikvdilis mizezic gaxda. Zalze saxifaToa isic, rom abusalaTinis lamazi Teslebisagan 

bavSvebi xSirad amzadeben mZivebs, ikideben kiserze, ramac SesaZlebelia kanis Zlieri 

dazianeba da zogjer sikvdilic ki gamoiwvios.  

abusalaTinis qvesaxeobis sxvadasxva forma afrikis tropikebSia gavrcelebuli. 

foTlebi gamoirCeva radialurad gamWoli mwvane an ruxi wiTeli SeferilobiT. yvavilebi 

mwvane, vardisferi an wiTelia, ris gamoc igi sakmaod mimzidvelia (ix. nax. 1.).  

 

 

 

1 2 3 

nax. 1. abusalaTini (Ricinus communis): 1 _ mcenare, 2 _ yvavilebi, 3 _ Teslebi 

 

abusalaTini ganekuTvneba UOphiaceae-s ojaxs. igi gamoirCeva uxvproduqtiulobiT. aqvs 

lamazi Teslebi da foTlebi, rac ise izidavs bavSvebs, rom safrTxes uqmnis maT 

sicocxles. samwuxarod, riciniT mowamvlis xSiri SemTxveva swored bavSvebSi iqna 

dafiqsirebuli. riciniT mowamvlis xarisxi da siZliere damokidebulia imaze, Tu ra gziT 

moxvdeba is organizmSi. magaliTad, inhalaciis gziT mowamvlis pirveli niSnebi SeiniSneba 

8 sT-is, xolo inieqciis pirobebSi _ 6 sT-is Semdeg.  

inhalaciiT mowamvlisas aRiniSneba tkivilebi muclis areSi, diarea, wylis dakargva 

da xSirad sisxldena, kanis galurjeba, wnevis dacema, gulisreva, RviZlis, Tirkmlebisa 
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da naRvlis buStis funqcionirebis Sewyveta, rac sabolood adamianis sikvdiliT mTavrde-

ba. zrdasruli adamianisaTvis ricinis sasikvdilo doza 1 mg-ia.  

aRniSnulidan gamomdinare, bavSvebi mkacrad unda movaridoT am mcenares, vinaidan 

foTlisa da Teslis ReWvis an gadaylapvis SemTxvevaSi es SeiZleba sasikvdilo aRmoCndes.  

aRsaniSnavia, rom ucxoeTSi kategoriuladaa akrZaluli abusalaTinis sakarmidamo 

baRebsa da dasasvenebel parkebSi kultivireba, ukidures SemTxvevaSi, mcenares ar unda 

mieces yvavilobisa da nayofis momwifebis saSualeba. 

ricinis sasikvdilo moqmedeba ganpirobebulia ribosomebze cilebis biosinTezis Se-

uqcevadad SekavebiT. gamovlenilia ricinis glikozilirebuli 30 kDa molekuluri masis mqone 

2 tipi: pirvelia monomeri da meore _ ribosomebis inaqtivaciis unaris mqone cilebi (RIPs).  

ujredSi ricinis SeRwevisaTvis da ribosomebTan dasakavSireblad saWiroa ujredis 

glikokaliqsSi galaqtozis da glikoproteinebis arseboba. monomerebi cilebs ukavSir-

deba disulfiduri bmiT da warmoiqmneba toqsikuri heterodimeri, meore tipis ribosomis 

inaqtivaciis cilebi (RIPs). swored am tipis Zlieri citotoqsini warmoiqmneba abusa-

laTinis foTlebsa da TeslebSi, rac adamianisa da cxovelisaTvis sasikvdiloa. 

dReisaTvis kargad aris dasabuTebuli, rom ricinis sinTezi xdeba nayofis Teslis 

endospermuli ujredis endoplazmur retikulumSi. Semdeg iwyeba misi sekrecia da 

oligosaqariduli modifikacia goljis aparatSi. saTanado vezikulebiT transportirebis 

Semdeg e. w. ,,cilis sxeulebis” saxiT ricini inaxeba vakuolebSi.  

adamianisa da cxovelis organizmSi ricinis SeWra xdeba ujredebis zedapiris 

glikoproteinebis terminalur galaqtozasTan dakavSirebis Semdeg. am gziT erTeul 

ujredTan SeiZleba ricinis 110-mde molekulis dakavSireba, ujredis gasanadgureblad ki 

ricinis erTi molekulac ki sakmarisia. misi moqmedebiT wuTSi xdeba 15000-mde ribosomis 

inaqtivacia da ujredis momentaluri sikvdili. 

samkurnalo antidotisa Tu saTanado vaqcinis ararsebobis gamo mowamvlis Semdeg 

adamianis gadarCenis Sansi Zalze mcirea. 100 km2-ze mosaxleobis 50 %-iT gasanadgureblad 

an Sromis unaris daqveiTebis mizniT sakmarisia 3 mkg/kg aerozoli, inieqciiT an sakvebsa 

Tu wyalSi ricinis damatebiT SesaZlebelia adamianebis individualuri an masobrivi 

ganadgureba. 

 

 

daskvna 

samwuxarod, GdRes CvenTvis ucnobia saqarTveloSi abusalaTinis gavrcelebis teri-

toriebi da sixSire, Tumca igi SemCneulia Tbilisis mTel rig regionebSi, kerZod veris 

sasaflaoze, gorSi, kaxeTSi da dasavleT saqarTvelos soflebis ezoebSi. es mcenare, 

cxadia, sakmaod kargadaa adaptirebuli saqarTvelos klimaturi pirobebis mimarT, amitom 

saWiroa aRmoCenisTanave misi amoZirkva da sruli ganadgureba, radgan zedapiruli mocel-

viT igi gamravlebis unars inarCunebs. 
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BIOLOGY 
 

 

CASTOR-OIL PLANT (RICINUS COMMUNIS) – CONTAINING FATAL LECTINS  

N. Aleksidze 

(I. Javakhishvili Tbilisi State University) 

 

Resume: Research is addressing to toxic lectin–ricin, its spread and mechanism of action on humans. Moreover, 

there is discussed its use in terrorism and murders. There is no chance of a proper defense from ricin poisoning, since 

there are no antidotes and serum against it. Lectin from ,,Ricinus communis” is particularly dangerous for children, 

because plant with beautiful leaves and fruit encourage children for jewelry making. Therefore, we need to be destroyed 

,,Ricinus communis”, to prevent people from gathering places its spread. 

 

Key words: lectin; ricin; castor-oil; agglutination; toxic heterodymer. 

 

 

 
 

БИОЛОГИЯ 
 

 

РАСТЕНИE КАСТОРНИК (RICINUS COMMUNIS), СОДЕРЖАЩЕЕ СМЕРТЕЛЬНЫЙ 
ЛЕКТИН 
Алексидзе Н. Г. 
(Тбилисский государственний университет им. И. Джавахишвили) 

 

Резюме: Описан механизм распространения и воздействия на организм человека одного из сильнейших 

токсических лектинов – рицина. Представлены факты его использования в целях убийства и осуществления 

террористических актов. Не существует никаких шансов спасения от отравления рицинoм, поскольку не 

существует соответствующих антидотов и сывороток. Поэтому необходимо своевременно уничтожить это 

растение путем выкорчёвывания, чтобы избежать его распространение в местах скопления людей. Особую 

опасность это растение представляет для детей, поскольку его красивые листья и ягоды используются для 

изготовления украшений. 

 

Ключевые слова: лектин; рицин; касторник; аглютинация; токсический гетеродимер. 
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botanika 

 

 

 

xulos raionis algofloris SeswavlisaTvis (ganyofileba _ 

EUGLENOPHYTA, XANTHOPHYTA, DINOPHYTA) 

l. kuxaleiSvili 

(ilias saxelmwifo universitetis botanikis instituti) 

 

 

reziume: xulos raionis (mTiani aWara) algofloris Seswavlisas iq arsebul 

wyalsatevebSi evglenofitovan wyalmcenareTa ganyofilebis (Eeuglenophyta) 13 saxeoba da 

saxeobis Siga taqsoni iqna aRmoCenili, romlebic ganawilebulia 4 gvarSi da 

gaerTianebulia Euglenaceae-s ojaxSi. maTgan mxolod Euglena proxima iyo farTod 

gavrcelebuli. 3_4 adgilidan aRiniSna ori saxeoba _ erTi Euglena-s, meore _ Lepocinclis‐is 
gvaridan. danarCenebis gavrceleba friad Sezrudulia da 1_2 adgilsamyofliT 

Semoifargleba; amasTan, isini umTavresad mcire raodenobiT arian ganviTarebuli. 

sakvlev raionSi aRmoCenili evglenofitovnebi ZiriTadad binadroben daWaobebul ad‐

gilebsa da gubeebSi. 

evglinofitovanTa garda, mocemuli regionis wyalsatevebSi gamovlinda 12 saxeoba 

yviTelmwvane wyalmcenareTa ganyofilebidan (Xanthophyta) da erTi saxeoba Dinofita-s ganyo‐

filebidan. 

yviTelmwvane wyalmcenareTa ganyofileba aq warmodgenilia 3 rigiT: Tribonematales, 

romelSic Tribonema-s gvaris 10 saxeoba Sedis, Ophiocytales da Vauchetriales, romlebsac TiTo-

TiTo saxeoba ganekuTvneba. 

Tribonematales-is rigidan farTod iyo gavrcelebuli Triboneta minus da T. vulgare; amasTan, 

isini umTavresad uxvad iyvnen ganviTarebuli. danarCenebi 1_3 adgilas aRiniSna, Tumca 

sakmaod didi raodenobiT. 

 

sakvanZo sityvebi: evglenofita; yviTelmwvane; wyalmcenareebi; gvari; saxeoba. 

 

 

Sesavali 

cnobebi xulos raionis wyalmcenareTa, kerZod evglenofitovan (Eeuglenophyta), 

yviTelmwvane (Xanthophyta) da dinofitovan (Dinophyta) wyalmcenareTa Sesaxeb ar arsebobs. 

zemoaRniSnul raionSi Catarebuli algologiuri kvlevebis Sedegad iq arsebul 

wyalsatevebSi gamovlinda evglenofitovan wyalmcenareTa ganyofilebis 13 taqsoni, 

yviTelmwvane wyalmcenareTa ganyofilebis 12 saxeoba da dinofitovanTa ganyofilebidan 

erTi saxeoba. sakvlev regionSi mopovebuli masalis damuSavebisas Cven gamoviyeneT 

sabWoTa kavSiris mtknari wylebis wyalmcenareTa sarkvevebis me-5_7 da me-13 tomebi [1_4]. 

garda amisa, z. vetrovas «Флора водорослей континентальных водоемов Украинской ССР» [5] da misive 

«Флора водорослей континентальных водоемов Украины»  [6].  wyalmcenareTa saxeobebis avtorTa 

gvarebs warmogidgenT Jurnal «Альгология»-Si SemoTavazebuli unifikaciiT [7]. 
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ZiriTadi nawili 

xulos raionis wyalsatevebSi aRmoCnda wyalmcenareTa (kaJovanebis garda) 124 taq‐

soni. maTgan amjerad SevexebiT evglenofitovan, yviTelmwvane da dinofitovan 

wyalmcenareTa ganyofilebebs. evglenofitovan wyalmcenareTa ganyofilebidan SevZeliT 13 

warmomadgenlis identifikacia. isini oTxi sxvadasxva gvaridan arian da	 Euglenales rigis 

Euglenaceae-s ojaxs miekuTvnebian. am gvarebs Soris 5 warmomadgenliT liderobs	Euglena-s 

gvari; 4 ekuTvnis phacus‐is gvars; 3 _ Trachelomonas‐is gvars da 1 _ Lepocinclis‐is gvaridanaa.  

Euglenophyta-s ganyofilebidan mxolod Euglena proxima Segvxvda yvelaze xSirad. mas 6 

adgilsamyofelSi mivakvlieT. 4 da 3 adgilidan aRiniSna, Sesabamisad, gvari Euglena,	rom‐

lis saxeobamde identifikacia ver moxerxda fiqsirebuli masalis gamo, da Lepocinclis ovum; 

danarCenebi, Euglena spirogyra-s garda, romelic 2 adgilsamyofelSi aRmoCnda, TiTo-TiTo 

adgilidan aRiniSna; amasTan, ZiriTadad mcire raodenobiT. SedarebiT uxvad iyo ganvi‐

Tarebuli: Euglena glacilis, Phacus caudatus var. minor da Ph. pleuronectes var. hyalinus.  

mocemul raionSi aRmoCenili evglenofitovnebi ZiriTadad binadrobdnen daWaobebul 

adgilebsa da gubeebSi, maT Soris saqonlisagan dabinZurebulSic; mxolod ori maTgani _ 

Phacus caudatus var. minor da Ph. pleuronectes _ aRmoCnda Sav tbaSi (napirTan). garda amisa, 

abanosyelis gogirdovan mineralur wyaroSi mcire raodenobiT vnaxeT Lepocinclis ovum da 

SedarebiT uxvad _ Euglena proxima.	 es ukanaskneli erTeuli egzemplarebis saxiT sof. 

riyeTis saZovrebze (iailebze) odnav gamdinare Txel wyalSic aRmoCnda.  

sakvlev raionSi yviTelmwvane wyalmcenareTa ganyofileba (Xanthophyta) 12 saxeobiTaa 

warmodgenili, romlebic 3 rigs ganekuTvneba. maT Soris mravalricxovnobiT gamoirCeva 

Tribonematales-is rigi. mas 10 saxeoba ekuTvnis. isini Tribonemataceae-s ojaxSi Semaval 

Tribonema-s gvaridan arian, xolo Ophiocytales-isa da Vaucheriales-is rigebi TiTo gvars 

moicavs TiTo-TiTo saxeobiT; esenia, Sesabamisad, Opiocytium parvulum, romelic didi 

raodenobiT aRmoCnda Savi tbis maxloblad arsebul daWaobebul adgilas, da voSerias 

(Vaucheria) gvaris steriluri Zafebi, romlebic masobrivad iyo ganviTarebuli wyaroSi, 

sof. oqruaSvilebSi.  

Tribonematales rigidan SedarebiT farTod iyo gavrcelebuli Tribonema minus da T. 

vulgare. amasTan, isini uxvadac iyvnen ganviTarebuli. danarCenebs ki 1_3 adgilas movakvlieT 

da isinic didi raodenobiT aRiniSnen. 

sakvlev raionSi Dinophyta-s ganyofilebidan mxolod erT saxeobas mivageniT. es iyo 

Massartia stigmatica Cymnodiniales-is rigidan da isic erTeuli egzemplarebis saxiT. igi 

aRmoCnda daWaobebul adgilas sof. danisparaulis midamoebSi. 

aqve warmogidgenT statiaSi ganxiluli wyalmcenareebis anbanur CamonaTvals 

ganyofilebebis mixedviT: 

Euglenophyta 

Euglena gracilis klebs _ saqonlisagan dabinZurebul WaobianSi, Sqernalis saZovrebze 

(iailebze), goderZis uReltexilTan; 

E. proxima Dang. _ niadagze wyaros wylisgan Seqmnil gubeSi (adgil dasilulTan) sof. 

danisparaulis midamoebSi; abanosyelis mineralur wyaroSi oqtombris mTis Ziras; daWa‐

obebul adgilebSi Savi tbis maxloblad da abanosyelis mineralur wyarosTan, kurort 

beSumSi; saqonlisagan dabinZurebul WaobianSi, Sqernalis saZovrebze (iailebze) goderZis 

uReltexilTan; niadagze odnav gamdinare Txel wyalSi, sof. riyeTis saZovrebze (iai‐

lebze) goderZis uReltexilis midamoebSi; 

E. sp. _ saqonlisagan dabinZurebul gubeSi sof. vaSlovanis (oqtombris) saZovrebze 

(iailebze); daWaobebul adgilebSi, maT Soris saqonlisagan dabinZurebulSic; Sqernalis 

saZovrebze, goderZis uReltexilis midamoebSi, abanosyelis mineralur wyarosTan, kurort 

beSumSi da sof. danisparaulis midamoebSi (gzis piras arsebul sasadilosTan); 
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E. spirogira Ehrenb. _ niadagze wyaros wylisagan Seqmnil gubeSi (adgil dasilulTan), 

sof. danisparaulis midamoebSi da oqtombris mTis Ziras (adgili abanosyeli); 

E. spirogyra Ehrenb. var. laticlavius Hübner _ saqonlisagan dabinZurebul gubeSi sof. 

vaSlovanis saZovrebze (iailebze); 

Lepocinclis ovum (Ehrenb.) Mink. – iqve da niadagze wyaros wylisgan Seqmnil gubeSi (adgil 

dasilulTan) sof. danisparaulis midamoebSi, abanosyelis mineralur wyaroSi oqtombris 

mTis Ziras; 

Phacus caudatus Hübner var. minor Drež _ Sav tbaSi, napirTan; 

Ph. orbicularis Hübner – WaobianSi, sof. danisparaulis midamoebSi (gzis piras sasadi‐

losTan); 

Ph. pleuronectes (Ehrenb.) Duj.D_ iqve;  

Ph. pleuronectes (Ehrenb.) Duj.var. hyalinus klebs _ Sav tbaSi, napirTan; 

Trachelomonas abrupta Swir. _ saqonlisagan dabinZurebul gubeSi sof. vaSlovanis 

saZovrebze (iailebze); 

Tr. hispida (Perty) Stein emend Defl. var. volicensis Drež _ saqonlisagan dabinZurebul WaobianSi, 

Sqernalis saZovrebze. goderZis uReltexilis midamoebSi; 

Tr. oblonga Lemmerm. _ saqonlisagan dabinZurebul gubeSi sof. vaSlovanis saZovrebze 

(iailebze). 

Xanthophita 

Ophiocytium parvulum A. Braun _ WaobianSi, Savi tbis maxloblad; 

Tribonema aequale Pascher _ abanosyelis mineralur wyaroSi, oqtombris mTis Ziras; 

qvebze, naZvisZiris tbaSi, napirTan, sof. didaWaris saZovrebze (iailebze); 

T. affine West _ mineralur wyaroSi dasilulis mTis Ziras gubeSi da mineralur 

wyaroSi oqtombris mTis Ziras (adgili abanosyeli); 

T. ambiguum Skuja _ wyaros wylisagan Seqmnil gubeSi oqtombris mTis Ziras (adgili 

abanosyeli); 

T. elegans Pasher _ niadagze mineralur wyaroSi, kurort beSumSi; 

T. minus Hazen _ niadagze wyaros wylisagan Seqmnil gubeSi, adgil dasilulTan da 

betonis kedlebze, wyaroSi, aRdenas goris Ziras (adgili dasiluli) sof. danisparaulis 

midamoebSi; dasilulis mineralur wyaroSi, dasilulis mTis Ziras; abanosyelis 

mineralur wyaroSi, oqtombris mTis Ziras; xis Rarze wyaroSi, sof. vaSlovanis saZovrebze 

(iailebze); 

T. sp. _ abanosyelis mineralur wyaroSi. oqtombris mTis Ziras; qvebze, nakadulSi, 

goderZis uReltexilze; 

T. spirotaenia Ettl _ dasilulis mineralur wyaroSi, dasilulis mTis Ziras; abanosyelis 

wyarosagan Seqmnil gubeSi oqtombris mTis Ziras; 

T. ulotrichoides Pascher _ dasilulis mineralur wyaroSi, dasilulis mTis Ziras; 

abanosyelis mineralur wyaroSi; 

T. viride Pascher _ betonis kedlebze, wyaroSi, aRdenas goris Ziras (adgili dasiluli); 

Txel damdgar wyalSi, sof. kvatiaSi; 

T. vulgare Pascher _ dasilulis mineralur wyaroSi, dasilulis mTis Ziras; niadagze da 

rkinis milze wyaroSi, sof. oqruaSvilebSi; niadagze mineralur wyaroSi da WaobianSi 

abanosyelis mineralur wyarosTan, kurort beSumSi; 

Vaucheria sp. _ niadagze da rkinis milze wyaroSi, sof. oqruaSvilebSi. 

Dinophyta 

Massartia stigmatica (Lindem) Schiller _ wylis mcenareebs Soris WaobianSi, sof. 

danisparaulis midamoebSi.  
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daskvna 

amrigad, xulos raionis algofloris Seswavlisas aRmoCenili evglenofitovani, 

yviTelmwvane da dinofitovani wyalmcenareebi pirveladaa miTiTebuli mocemuli regi‐

onisaTvis. am wyalmcenareTa floristul-sistematikur analizs praqtikul mniSvne-

lobasTan erTad garkveuli mecnieruli Rirebulebac aqvs. 
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TO THE STUDY OF THE ALGAL FLORA OF KHULO REGION (SECTIONS 
EUGLENOPHYTA, XANTHOPHYTA, DINOPHYTA) 

L. Kukhaleishvili  
(Institute of Botany of Ilia State University) 

 
Resume: While investigating the algal flora of Khulo region (mountain Achara) 13 species and varieties of 

Eeuglenophytas were discovered in basins of the mentioned region.They belong to 4 genera of the family Euglenaceae. 

Among them only Eeuglenа рroxima was distinguished with wide dissemination. Two species from the genera Euglena 

and Lepocinclis were found in three or four habitats, while others were met only in one or two places. Moreover, mostly 

they were developed very weakly. Revealed representatives of Eeuglenophyta mainly inhabited wet-lands and ponds in 

the studied area. 12 species of the section of yellow-green (Xanthophyta) algae and one species from the section 

Dinophyta were discovered besides Eeuglenophyta in basins of the mentioned region. 

Section of Xanthophita here was presented with three orders: Tribonematales, comprising 10 species of the 

genus Tribonema; also _  Ophiocytales and Vaucheriales, each is presented with one species. 

From the order Tribonometales species Tribonema minus and T. vulgare were wide spread. moreover, they were 

developed in big amaunt. Others were mentioned onle in 1 _ 3 habitats, but were developed quite well. 

 
Key words: Eeuglenophyta; yellow-green algae (Xanthophyta); genus; species. 

   

 

 

 

БОТАНИКА 
 

 

К ИЗУЧЕНИЮ АЛЬГОФЛОРЫ ХУЛОЙСКОГО РАЙОНА (ОТДЕЛЫ 
EUGLENOPHYTA, XANTHOPHYTA, DINOPHYTA)  
Кухалеишвили Л. К.  
( Интститут ботаники Государственного университета Ильи)  

 

Резюме: Во время исследования альгофлоры Хулойского района (горная Аджара) в водоемах данного 

региона из отдела эвгленофитовых водорослей (Euglenophyta) обнаружено 13 видов с разновидностями. Они 

принадлежат к 4 родам семейства Euglenасеае. Среди них широким распространением выделяется лишь Eug-

lenа рroxima. Из 3 и 4 местообитаний отмечены 2 вида из родов Euglena и Lepocinclis. Распространение осталь-

ных ограничено одним – двумя местообитаниями, к тому же, в большей степени они были развиты очень слабо. 

Выявленные в исследуемом районе эвгленофитовые водоросли в основном обитали в заболоченных 

местах и лужах. 

Кроме эвгленофитовых водорослей в водоемах данного региона обнаружено 12 видов отдела 

желтозеленых (Xanthophyta) и один вид отдела динофитовых (Dinophyta) водорослей. 

Отдел желтозеленых водорослей (Xanthophyta) здесь представлен 3 порядками – Tribonematales, который 

объединяет 10 видов рода Tribonema; Ophiocytales и Vaucheriales, к которым принадлежат по одному виду. 

Из порядка Tribonematales широко были распространены Tribonema minus и T. vulgare, вместе с тем, они 

в основном развивались в большом количестве. Остальные отмечены с 1–3 местообитании, хотя были развиты 

довольно хорошо. 

 

Ключевые слова: эвгленофитовые; желтозеленые; водоросли; род; вид.  
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                                          bioqimia 

 

 

 

biologiurad aqtiuri leqtinebis bioqimiuri daxasiaTeba da maTi  

gamoyenebis perspeqtivebi  

n. aleqsiZe   

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti) 

 

 

reziume: naSromSi ganxilulia leqtinebis roli cocxali organizmebis funqciur 

aqtiurobaSi, maTi gamoyenebis perspeqtivebi medicinaSi, biologiaSi, genur inJineriaSi, 

soflis meurneobasa da mecnierebis sxva dargebSi. warmodgenilia monacemebi mcenareebisa 

da adamianTa ganayofierebaSi. detaluradaa ganxiluli agreTve leqtinebiT umZimesi 

daavadebebis prevenciis sakiTxebi. 

 

sakvanZo sityvebi: leqtinebi; ganayofiereba; azotfiqsacia; revmatoiduli arTriti.  

 
 

Sesavali 

bioqimiis ganviTarebis Tanamedrove etapze intensiurad viTardeba axali samecniero 

mimarTuleba _ leqtinologia (mecniereba biologiurad aqtiuri nivTierebebis _ 

leqtinebis Sesaxeb). leqtinebi araimunuri cilebia, romlebsac naxSirwylebTan 

SerCeviTad, arakovalenturad, Seqcevadad dakavSirebis unari aqvs (aRiniSneba 

hidrofoburi kavSirebic) da iwvevs eriTrocitebisa da sxva tipis ujredebis 

aglutinacias. leqtinebi aqtiurad monawileobs iseT sasicocxlo procesebSi, rogoricaa 

ujreduli komunikaciebi, sasignalo sistemebi, adhezia da sxv. (F. Harrison, 1980; A. Pusztai, 

1987; R. Knibs, 1991; S. Balzarini, 1992; A. Ayouba, 1994; B. Hilder, 1995; Y. Imai et al., 1999; W. Hirabayashi, 

2001). leqtinebis funqciebidan gamomdinare, isaxeba maTi gamoyenebis didi perspeqtivebi 

medicinaSi, biologiaSi, genur inJineriaSi, soflis meurneobasa da mecnierebis sxva 

dargebSi. kerZod, leqtinebis antikancerogenulma, antialergiulma da 

imunomodulatorulma Tvisebebma ukve pova praqtikuli gamoyeneba klinikur medicinaSi, 

imunuri procesebis modulaciaSi (N. Kawazaki, 1992; D. Rogers, 1991; H. Kaltner, 1996, n. aleqsiZe, 

1999), kibos da mTeli rigi infeqciuri daavadebebis diagnostikasa da mkurnalobaSi (S. 

Agrawal, 1989; K. Miller,1989, H. Korting,1988; L. Lageron,1989; H. Kaltner, 1996; J. Favero, 1994). 

naxSirwylebTan specifikurad dakavSirebis Tvisobis safuZvelze leqtinebi efeqturad 

gamoiyeneba bioqimiur da histoqimiur kvlevebSic (H. Holthoffen, 1988; J. Imamura,1989; R. Griffin, 

1995; N. Kavabata, 1999); leqtinebis saSualebiT SesaZlebeli gaxda glikoproteinebis sufTa 

saxiT gamoyofa da biomembranebis terminaluri naxSirwylebis zondireba (V. Schollhorn, 1993; 

V. Baisel, 1999). 
leqtinebs axasiaTebs dakavSirebis erTze meti centri. dReisaTvis gamoyofilia leq-

tinebis ori tipi: membranasTan dakavSirebuli da xsnadi. leqtinebis receptorebis rolSi Zi-

riTadad glikokoniugatebi, glikoproteinebi, proteoglikanebi da glikolipidebi gvevlineba.  

 

 

ZiriTadi nawili 

1899 wels Stilmarkis mier abusalaTinisagan (Ricinus communis) gamoyofil iqna 

pirveli leqtini (fitohemaglutinini). termini ,,leqtini" (laTinurad legere _ amorCeva, 
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Sewebeba) SemoTavazebuli iyo boilis mier 1954 wels. man Secvala farTod gavrcelebuli 

termini ,,fitohemaglutinini". amis aucilebloba Seiqmna mas Semdeg, rac mcenareebis garda, 

leqtinuri aqtiurobis mqone cilebi aRmoCenil iqna cxovelebSic, cocxali organizmebis 

ganviTarebis yvela doneze, baqteriebidan da virusebidan dawyebuli da  adamianiT dam-

Tavrebuli, cocxali organizmis organoidebsa da organelebSi, membranebSi, citoplaz-

maSi, subujredul struqturebSi, endoplazmur retikulumSi, goljis aparatSi, mitoqon-

driebSi, birTvsa da sxv.  

leqtinebi monawileobs metabolitebis transportirebaSi, enzimebis moqmedebis modu-

laciasa da maT RuzirebaSi, ujreduli komunikaciebis, sasignalo sistemis, ujredebis di-

ferencirebis, ganayofierebis, anTebiTi procesebis, mikrobTa adheziis, sinapsuri gadacemis 

da sxva procesebSi.  

mravali leqtini gamoirCeva mitogenuri aqtiurobiT. leqtinebis aqtiurobis Sekavebis 

mizniT gamoiyeneba haptenebi (upiratesad naxSirwylebi), romelTa meSveobiT winaswar xdeba 

leqtinis damakavSirebeli centrebis blokireba, ris Sedegadac leqtini kargavs hemaglu-

tinaciis unars. leqtinis winaswari inaqtivacia (hapteninhibitoruli principi) farTod 

gamoiyeneba leqtinebis moqmedebisa da maTi biologiuri rolis Seswavlis mizniT.   

zogierTi leqtini amJRavnebs hormonis msgavs Tvisebas. magaliTad, xorblis Canasaxis 

(WGA) aglutinini ukavSirdeba ujredis insulinis receptors da arsebiT gavlenas axdens 

cxovelur organizmebSi naxSirwylebis metabolizmze. membranis arxis cilebTan leqtine-

bis dakavSirebis Sedegad sagrZnoblad icvleba nivTierebaTa SeRwevadoba. aris mosazreba, 

rom zogierTi leqtinis toqsikuri moqmedeba swored membranis arxebze maTi 

zemoqmedebiTaa ganpirobebuli. 

cxovelur organizmebSi mcenareuli warmoSobis mravali leqtini citokinebis msgavs 

imunomodulatorul aqtiurobasac amJRavnebs. magaliTad, evropul abreSumas (Cuscuta euro-

pea) leqtini specifikurad ukavSirdeba komplementis sistemis C3 komponents. leqtinebis 

Tanaobisas aRiniSneba sxvadasxva saxis citokinebis gamoTavisufleba (limfocitebis gama-

aqtiurebeli faqtori, mitogenuri nivTierebebi, citokinezi – ujredis gayofis procesi 

ori Svileuli ujredis warmoqmniT). maTi moqmedebis mixedviT leqtinebi 3 jgufadaa 

dayofili: I jgufis leqtinebi iwvevs IL-2-isa da -INF-is sekrecias; II jgufis leqtinebi _ 

IL-4-isa da IL-10-isas, III jgufis leqtinebi _ IL-6-is, -INF-isa da IL-1-is sekrecias. leqtiniT 

praqtikulad xdeba TiTqmis yvela citokinis gamoTavisuflebis gaaqtiureba. am dros yve-

laze didi raodenobiT gamoiyofa IL-2, IL-6, IL-10 da -INF, yvelaze mcire raodenobiT _ IL-4. 

leqtinebi gansakuTrebul rols asrulebs rogorc mcenareTa, ise cxovelTa gana-

yofierebaSi. mcenareTa ganayofierebisas leqtinebis roli eqsperimentulad iqna damtki-

cebuli dingisa da mtvrianas urTierTqmedebis magaliTze. mxolod dingisa da mtvrianas 

SeTavsebadobis, Sewyvilebis ganmsazRvreli genis (+, _) arsebobis  pirobebSi iwyeba ga-

nayofiereba. am dros dingTan mtvrianas dakavSirebis Sedegad Cqardeba misi SeRweva 

samtvre milSi, rac xels uwyobs ganayofierebas. dingisa da mtvrianas SeuTavseblobisas, 

piriqiT xdeba _ milSi mtvrianebis SeRwevadoba ferxdeba SeuTavsebadi leqtiniT 

(hapteninhibitoruli Sekaveba), aRiniSneba specifikuri koJrebis intensiuri warmoqmna da 

mtvrianebTan erTad mcenaridan dakoJrebuli qsovilis mocileba. es procesi dada-

sturebul iqna sporofitebis, jvarosani (Cruciferae) da rTulyvavilovani (Compositae) mcena-

reebis magaliTze. konkanavaliniT (kon-A) xmalas (Gladiolus) dingis receptorebis winaswari 

blokirebisas dingSi samtvre milis Cazrda kavdeba. 

cnobilia, rom mtvrianebi Seicavs dabalmolekulur Saqrebs, lipidebs, pigmentebsa 

da leqtinebs; dingis zedapirze ki warmodgenilia enzimebi (esTerazebi) da leqtinebis 

damakavSirebeli lipopolisaqariduli bunebis centrebi. xmalas (Gladiolus gandaveis) dingi-

dan gamoyofil iqna arabingalaqtanuri cilebi, romlebic farTodaa gavrcelebuli mcena-

reebSi. maTi 80 % glikozilirebulia da terminaluri Saqrebis saxiT Seicavs arabinozas, 
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galaqtozasa da uronis mJavebs. maTi cilovani komponenti mdidaria hidroqsiaminmJavebiT 

(hidroqsiprolini, serini). 

damtvervisa da ganayofierebis procesSi leqtin-receptoruli urTierTobis gansa-

kuTrebul rolze miuTiTebs is faqtic, rom, roca Caryophylaceae-sa da Iridaceae-s ojaxis 

zogierTi warmomadgenlis dingi damuSavda enzim pronazaTi, Tavisufali saxiT gamoiyo 

glikopeptidebi, ris Sedegadac Sekavda samtvre milis Cazrda butkoSi. analogiuri Sedegi 

iqna miRebuli, roca mcenaris dingi daamuSaves SeuTavsebadi mcenaris mtvrianas eqstraqtiT.  

ganayofierebis meqanizmebSi leqtinebis roli gansakuTrebiT mkveTrad gamovlinda 

qlamidomonasis (Clamydomonas) ganayofierebis pirobebSi (N. Vizi, 1974). rogorc cnobilia, 

ganayofierebis erT-erTi winapirobaa sawinaaRmdego sqesis ujredebis Secnoba da maTi Sem-

dgomi aglutinacia. yvela SemTxvevaSi aglutinacia aRiniSneba gansxvavebuli `+~ da `_~ 

ujredebis alelebis urTierTqmedebisas (magaliTad, aglutinacia aris, roca gvaqvs `+" + 

`_" da aglutinacia ar aris, roca gvaqvs  `+" + `+" an `_" + `_". am procesSi leqtinebis 

monawileobis dadgenis mizniT dazustebul iqna qlamidomonas `+" da `_" ujredebze mtvri-

anebsa da dingze ligandisa da receptoris ganawileba. dadginda, rom `+" gametaze aris 

leqtinis damakavSirebeli receptori (glikokoniugati), xolo `_" gametaze _ leqtini. 

aRniSnulidan gamomdinare, ganayofiereba aRiniSneba mxolod Serwymis ganmsazRvreli 

genis `+" da `_" Semcveli ujredebis urTierTqmedebis SemTxvevaSi, anu, roca xdeba sas-

qeso ujredebis aglutinacia.  

uaRresad saintereso Sedegebi iqna miRebuli ontogenezis, ganayofierebis, gastrula-

ciisa da diferenciaciis procesebSi leqtin-receptoruli urTierTobebis rolis dadge-

nisas. naxSirwyalspecifikuri sxvadasxva leqtinis gamoyenebiT farTod iqna Seswavlili 

naxSirwyalSemcveli biopolimerebis Tvisebrivi da raodenobrivi cvlilebebi ganayofiere-

bisas. sxvadasxva cxovelisa da adamianTa sasqeso ujredebSi aRmoCenil iqna specifikuri 

glikokoniugatebi da maTdami SeTavsebadi endogenuri leqtinebi.  

gametebi, ise rogorc somaturi ujredebi, mkveTrad gansxvavdeba leqtinebisadmi 

mgrZnobiarobiT. irkveva, rom gametogenezis dros kvercxujredis gamWvirvale garsis 

glikokoniugatebis sinTezs folikulocitebi ganapirobebs, ris Sedegadac oocitebis mom-

wifebis paralelurad glikokoniugatebis bunebis receptorebis mgrZnobiaroba icvleba. 

magaliTad, Tagvis oocitis ganviTarebisas matulobs xorblis naskvis leqtinebisadmi 

mgrZnobiare receptorebis raodenoba (specifikuria N-acetilglukozaminisadmi), parale-

lurad aRiniSneba araqisis leqtinisadmi mgrZnobiare receptorebis Semcireba (speci-

fikuria -D-galaqtozisadmi).    

spermatogenezis dros aseve icvleba glikokoniugatebis ganawileba spermatozoidebze, 

rasac gansakuTrebuli mniSvneloba aqvs maTi moZraobis procesSi. spermatozoidis zeda-

piris dazianebiT ferxdeba maTi transportireba. Tavis mxriv, TviT kvercxujredi masze 

lokalizebuli receptorebiT akontrolebs oocitSi spermatozoidis SeRwevas mkacrad 

gansazRvrul ubanSi. cxadia, es reaqciebic ligandreceptorebis urTierTobis princips 

emyareba. spermatozoidiT kvercxujredis SecnobaSi wamyvani  roli fukozilirebul da 

sializirebul glikokoniugatebs eniWeba. adamianis kvercxujredis garsi, romelic speci-

fikuri aRmoCnda spermatozoidis mimarT, specifikuria  fukozis mimarTac. am gziT xdeba 

Secnoba da adhezia, rac ganayofierebisaTvis erT-erTi aucilebeli winapirobaa.  

leqtinebis funqciuri aqtiurobidan gamomdinare, miznad iqna dasaxuli axali 

kontraceptivis Seqmna leqtin-inhibitoruli principis gaTvaliswinebiT. specialurad iqna 

Seswavlili adamianis spermatozoidis leqtinebi da naxSirwylebisadmi maTi Tvisoba. 

kvlevis obieqtad viyenebdiT adamianis normalur (normozoospermia), paTologiur (oligo-

spermia) da Chlamidia trachomatis-iT inficirebul spermas. kvercxujredis ganayofierebis 

Sekavebis mizniT davadgineT spermatozoidis leqtinebis aglutinaciisa da kvercxuj-

redTan dakavSirebis Semakavebeli naxSirwyalspecifikuri ori hapten inhibitori, N-ace-

til-D-glukozamini da laqtoza. aRniSnuli haptenebis meSveobiT moxerxda adamianis jan-



83 
 

mrTeli da daavadebuli spermatozoidebidan SpL-GlcNAc da Sp-Lac leqtinebis gamoyofa da 

maTi totaluri da specifikuri aqtiurobis dadgena.  

 

A  

 

nax. 1. spermatozoididan gamoyofili leqtinis sumaruli  (lurji)  da gasufTavebuli SpL-

GlcNAc leqtinis (yviTeli) aqtiuroba sakontrolosTan SedarebiT (1) 

 

rogorc 1-li nax-dan Cans, spermatozoididan gamoyofili leqtinis sumaruli da ga-

sufTavebuli SpL-GlcNAc leqtinis aqtiuroba sakontrolosTan SedarebiT (1)  mniSvnelov-

nadaa Semcirebuli, oligospermiisa (2) da Chlamydia trachomatis-iT (3) inficirebis dros. Sesa-

bamisad, leqtindamokidebuli amocnobis sistemebis moqmedebis meqanizmebis Seswavla saSu-

alebas miscems medikosebs daavadebis pirobebSi es Sedegebi gamoyenebul iqnes, rogorc 

daavadebis SesaZlo markeri an koreqciis gzebis dadgenis maniSnebeli.  

naTlad iqna dadasturebuli ganayofierebaSi leqtin-receptoruli urTierTobis wam-

yvani roli Roris oocitzec. In vitro cdebSi Roris oocitebis xorblis Canasaxis leqtiniT 

damuSavebis Sedegad ganayofiereba kavdeba maSin, roca soiis leqtini gavlenas ver axdens 

ganayofierebaze. es Sedegebi kidev erTi damamtkicebeli sabuTia, rom cxoveluri organiz-

mebis ganayofierebaSi, ise rogorc mcenareebSi, leqtin-receptoruli urTierTobiT kont-

roldeba ganayofierebis procesebi.  

bolo xanebSi gansakuTrebiT mwvaved daisva xorblis Canasaxis leqtin WGA-is adami-

anebze uaryofiTi gavlenis sakiTxi, romelic gamoirCeva imuno-, neiro- da kardiotoq-

sikuri bunebiT. WGA-is gavleniT gamovlenilia darRvevebi genetikuri aparatisa da 

endokrinuli sistemis moqmedebaSi. WGA-is gavleniT organizmSi sagrZnoblad mcirdeba 

bunebrivad mkvleli (NK) ujredebis raodenoba da maTi aqtiuroba. WGA nawlavebsa da 

imunur ujredebSi aaqtiurebs bazofilebidan proanTebiTi procesebis gamaaqtiurebel 

interleikin 6-is gamoyofas, rac iwvevs wvrili nawlavebisa da saxsrebis qronikul 

anTebas da saxsrebSi arsebuli xrtilovani qsovilis daSlas.   

 

       

 

nax. 2. saxsrebis revmatoiduli arTritis simptomebi adamianis xelis mtevanze 

 

731

289

129

409

144
64

0

200

400

600

800

1 2 3 T



84 
 

me-2 nax-ze warmodgenilia saxsrebis revmatoiduli arTritis simptomebi adamianis 

xelis mtevanze. kidev erTi sayuradRebo faqtia is, rom arsebobs pirdapiri kavSiri WGA-

sa da adamianis mexsierebis darRvevas Soris. rogorc Cans, WGA xvdeba sisxlSi, aRwevs 

Tavis tvinamde da iwvevs mis dazianebasa da autoimunuri daavadebis ganviTarebas. WGA-is 

Tanaobisas adamianis sisxlSi aRmoCenil iqna antisxeulebi, rac aZlierebs aTerosklero-

zis, alchaimerisa da hantingtonis daavadebis ganviTarebis risks, ris Sedegadac prob-

lemebi iqmneba adamianebis fsiqikaSi.  

revmatoiduli arTritiT daavadebis gamwvavebisas da Tavis tvinis funqciuri 

aqtiurobis gauaresebisas maqsimalurad unda SeizRudos  xorbleulis fqvilisagan 

gamomcxvari purisa da iseTi sakvebi produqtebis miReba rogoricaa: araqisi, soia, qeri, 

ospi, brinji, badrijani da yvelanairi Seferilobis wiwaka.  revmatoiduli arTritis 

samkurnalod farTod gamoiyeneba interleikin 6-is receptoris blokatori ACTEMRA, rom-

lis zegavleniT xdeba interleikinis moqmedebisa da, Sesabamisad, xrtilovani qsovilis 

daSlis Sekaveba. revmatoiduli arTritis dros tkivilebis gasayuCeblad da daavadebis 

progresirebis Sesamcireblad warmatebiT gamoiyeneba agreTve enbreli (ENBREL). 

leqtinebis moqmedebis neitralizaciis meqanizmebSi aqtiurad monawileobs nerwyvSi 

arsebuli glikoproteini mucini, romlis terminaluri hapten naxSirwyalia N-acetil-D-

glukozamini, amitom kvebis dros ReWva unda gagrZeldes manam, sanam lukma srulad ar 

iqneba gajerebuli nerwyviT. sasurvelia agreTve axlad gamomcxvaris nacvlad mivirTvaT 

tosterSi kargad gaxuxuli puri. am SemTxvevaSi moxdeba  leqtinebis sruli denaturacia 

da inaqtivacia, riTac Tavidan iqneba acilebuli aTerosklerozisa da iseTi mZime 

daavadebis Camoyalibeba, rogoricaa revmatoiduli arTriti. 

gansakuTrebiT didia  leqtinebis roli rizobiumis gvaris baqteriebis calkeul 

warmomadgenelTa simbiozuri Tanacxovrebisas, roca iqmneba azotis fiqsaciis problema. 

aRsaniSnavia, rom leqtini  uzrunvelyofs azotis fiqsacias da atmosferoSi mis brunvas,  

aRadgens wonasworobas sistemaSi niadagi  ─  mcenare ─ cxoveli  ─ atmosfero.  
dadgenilia, rom parkosan mcenareebTan simbiozSi myofi koJris baqteriebiT 

yovelwliurad erT heqtarze gadaangariSebiT atmosferodan iboWeba saSualod 100_300 kg 

azoti, maSin roca es maCvenebeli koJris baqteriebis gareSe, 1_3 kg-s ar aRemateba.  

გ. Slegelis (Г. Шлегeль, 1987) monacemebiT, marto 1974 wels mTel dedamiwaze atmosfe-

rodan SeboWil iqna 175x106 t azoti, aqedan 90x106 t modiოda sasoflo-sameurneo savar-

gulebze, xolo 40x106 t _ mrewvelobaze. cxadia, azotis fiqsaciis udidesi nawili 

rizobiumis gvaris baqteriebiT xdeba, romlebic simbiozSia parkosan mcenareebTan. 

parkosani mcenareebiT niadagis azotiT gamdidrebis faqti XIX saukunidanaa cnobili. 

gairkva, rom parkosan mcenareTa normaluri ganviTareba niadagSi azotis arsebobis gareSe 

SesaZlebelia mxolod im SemTxvevaSi, Tu mis fesvebze aRiniSneba koJris baqteriebis 

Tanaoba. aseTi baqteriebi aRmoCnda e.w. koJris baqteriebi rizobiumis gvaridan, romelTa 

Soris gansakuTrebiT farTod aris gavrcelebuli Rizobium leguminosarum, R. meliloti, R. trifolii, R. 

phaseoli, R. lupini, R. japonicum da sxv. koJris baqteriebiT parkosnebis `dasenianeba~ ZiriTadad 

axalgazrda fesvebis bususebidan iwyeba ,,infeqciuri ZafebiT" da mis fuZemde vrceldeba.  

koJrebi mowiTalo ferisaa, rac ganpirobebulia masSi mioglobinis msgavsi qromo-

protein leghemoglobinis arsebobiT. rogorc irkveva, mxolod leghemoglobinis Semcveli 

baqteriebiT xdeba molekuluri azotis fiqsacia. prostetuli jgufi protohemis saxiT 

sinTezirdeba baqteriebSi, xolo cilamatarebeli (qromoproteinis cilovani komponenti) _ 

mcenaris fesvebSi. leghemoglobini uzrunvelyofs baqteroidebs JangbadiT, rac aucilebelia 

azotis fiqsaciisaTvis saWiro energiis mosapoveblad. dadgenilia, rom  azotfiqsaciis 

bioqimiur meqanizmebSi parkosan mcenareTa da koJris baqteriebis simbiozur TanacxovrebaSi 

wamyvan rols leqtini asrulebs. Tanacxovrebis dawyebisaTvis umTavresi pirobaa parkosani 

mcenaris fesvebTan koJris baqteriebis dakavSireba da misi Semdgomi inficireba. aRmoCnda, 

rom es procesi leqtin-receptoruli urTierTobis principiT xorcieldeba.  
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roca baqteriis qromosomaSi ar aris geni Roa, is kargavs parkosani mcenaris busu-

sTan dakavSirebis unars. sxvagvarad rom vTqvaT, am tipis baqteriaSi ar xdeba specifikuri 

naxSirwylis Secnobis unaris mqone leqtinis sinTezi. es faqti dadasturebul iqna koJris 

baqteria R. trifolii-s  magaliTze. R. trifolii-s membranis zedapirze aRmoCenil iqna glikopro-

teinuli bunebis leqtini trifolini, romelic uzrunvelyofs mis dakavSirebas mcenaris 

fesvebis bususebTan, sadac warmodgenilia lipopolisaqaridi (receptori) terminaluri 

SaqriT (2-dezoqsi-D-glukoza). Tavis mxriv, es ukanaskneli aRmoCnda leqtin trifoliumis 

hapteni. amgvarad, parkosan mcenareTa fesvebze arsebobs receptori, xolo koJris baqte-

riis zedapirze  leqtini (n. aleqsiZe, g. aleqsiZe, 2010). 

leqtinebis moqmedeba da funqcia marto zemoT aRwerili faqtebiT ar Semoifargleba. 

leqtinebs farTod iyeneben izoserologiaSi sisxlis jgufebis dasadgenad, membranebis 

glikokaliqsis zondirebis mizniT, afinur qromatografiaSi, histoqimiur kvlevebSi, 

satransporto meqanizmebSi da sxv. cxovelur organizmebSi arsebobs mravali neiroleq-

tini, romlebic aqtiurad monawileobs neiromediatirebis sekreciisa da mexsierebis for-

mirebis meqanizmebSi. 
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BIOCHEMICAL CHARACTERISTICS OF BIOLOGICALLY ACTIVE LECTINS AND 
PROSPECTS OF THEIR USE 

N. Aleksidze 

(I. Javakhishvili Tbilisi State University) 

 
Resume: Fundamental direction of science – lectinology (which studies biologically active substances – lectins) 

recently is undergoing rapid development. Lectins are widely distributed practically in all tissues of plant and animal 

organisms and they are involved in such important processes, as intercellular communication and regulation of the 

activity of enzymes. Lectins are also responsible for the activation of onset of a series of pathological diseases and take 

part in other living processes. Proceeding from the function of lectins, their use in practical medicine, medical 

biotechnology and biochemical research, seems to be very prospective. There is hown, that lectins participate in 

processes of pollination, fertilization of ovules and nitrogen fixation in plants. Lectins are involved in the development 

of inflammatory processes, formation of rheumatoid arthritis and they are widely applied for the prevention of a number 

of arthritis diseases. 

 

Key words: lectins; fertilization; nitrogen fixation; rheumatoid arthritis. 
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БИОХИМИЧЕСКАЯ ХАРАКТЕРИСТИКА БИОЛОГИЧЕСКИ АКТИВНЫХ 
ЛЕКТИНОВ И ПЕРСПЕКТИВЫ ИХ ПРИМЕНЕНИЯ 
Алексидзе Н. Г. 
(Тбилисский государственный университет им. И. Джавахишвили) 

 
Резюме: В последние годы интенсивно развивается фундаментальное направление  ― лектинология 

(наука, изучающая биологически активные соединения, лектины). Лектины широко распространены в разных 

частях растений и животных и активно участвуют в таких важных процессах, как клеточные коммуникации в 

регуляции активности энзимов, в процессах памяти и в формировании ряда патологических заболеваний. 

Исходя из функции лектинов;   намечаются большие перспективы их применения в практической медицине, в 

частности, в медицинской биотехнологии и биохимических исследованиях. Показана их ведущая роль в 

процессах опыления растений, оплодотворения яйцеклеток, нарушения памяти, в процессах воспаления, в 

формировании ревматоидного артрита, в фиксации азота, в превенции ряда заболеваний и др.  

 
Ключевые слова:  лектины;  оплодотворение;  азотофиксация;  ревматоидный  артрит. 
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xramis kristaluri masivis  kambriuliswina gneisurmigmatituri 

kompleqsisa da sudeturi granitoidebis kaliumis mindvris Spatebis 

geneturi tipebi 

g. beriZe, q. TedliaSvili, i. javaxiSvili 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis al. janeliZis 

geologiis instituti) 

 

 

reziume: statiaSi ganxilulia xramis kristaluri masivis kambriuliswina gneisur-

migmatituri kompleqsisa da sudeturi granitoidebis kaliumis mindvris Spatebis 

genezisis sakiTxebi. xramis kristaluri masivis gneisur-migmatitur qanebSi gvxdeba ori 

generaciis kaliumis mindvris Spati: maRaltemperaturuli grenviluri asakis orToklazi 

da granitebis zegavleniT Camoyalibebuli dabaltemperaturuli gvianvariskuli mikrokli-

ni. Catarebulma mikrozondurma analizebma cxadyo, rom granitebSi magmuri genezisis 

kaliumis mindvris Spati Seicavs didi raodenobiT orToklazis molekulas, rac mis 

maRal mouwesrigebel struqturaze miuTiTebs. gneisur-migmatituri kompleqsis qanebSi 

grenviluri asakis kaliumis mindvris SpatSi aseve wamyvania orToklazuri molekulis 

raodenoba, xolo plagioklazi andezin-labradoriT aris warmodgenili. 

 

sakvanZo sityvebi: xramis masivi; plagioklazi; skapoliti; granati; mikrozondi. 

 

 

Sesavali 

xramis kristaluri masivi miekuTvneba Savi zRva _ centraluri amierkavkasiis tereins 

da warmoadgens arTvin-bolnisis beltis horstisebri azevebis gadarecxil nawils. masivis 

alpuriswina kristaluri kompleqsi warmodgenilia kambriulamdeli gneisur-migmatituri 

kompleqsiT, qveda paleozouri metagabroebiT, gvianvariskuli magmuri da vulkanogen-

danaleqi warmonaqmnebiT, mciredaa gavrcelebuli kambriuliswina (?) serpentinitebi da 

metamorfizmis dabali safexuris gvianpaleozouri qviSaqvebi [1]. 

 

 

ZiriTadi nawili 

gneisebs Soris ori geneturad gansxvavebuli saxesxvaoba gamoiyofa [1-3]: biotitian-

kordieritiani plagiogneisebi (metapelitebi) da biotitian-rqatyuariani kvarcdiorituli 

gneisebi (orTogneisebi), romlebmac ganicada grenviluri da variskuli regionuli meta-

morfizmi. 

grenviluri regionuli metamorfizmis U-Pb LA ICP MS cirkonuli asaki 905±16 Ma [4, 5, 

6]. grenviluri prograduli regionuli metamorfizmis Sedegad Camoyalibebuli biotitian-

kordieritiani plagiogneisebis mineraluri Sedgeniloba sakmaod martivia – Crd+Bt+Pl+ 

Qtz±Ort da Crd+Bt+Pl+Qtz±Ort. plagioklazi warmodgenilia andezin-labradoriT, iSviaTad 

gvxdeba gaalbitebuli andezini. r. manveliZis monacemebiT, plagioklazi warmodgenilia 

maRalmouwesrigebeli struqturuli saxesxvaobiT [7], maTi kristalizaciis temperatura 
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430_530 0C-is farglebSi meryeobs. paragenezisi Crd+Bt+Pl+Qtz pasuxobs regionuli meta-

morfizmis biotitur-muskovituri gneisebis faciess, xolo iSviaTi mineraluri asociacia 

kaliumis mindvris SpatiT – Crd+Bt+Pl+Ort±Qtz ufro maRaltemperaturul biotit-silimanit-

kaliSpatur faciess, sadac kaliumis mindvris Spati muskovitis daSlis produqts war-

moadgens. variskuli retrograduli metamorfizmis an granitizaciis Sedegad aRniSnuli 

maRaltemperaturuli mineraluri asociaciebi icvleba dabaltemperaturuli paragene-

zisiT  _  Ms(Ser)+Chl+Ab+Qtz+Mikr. 

amrigad, kordieritian gneisebSi ganviTarbulia kaliumis mindvris Spatis ori asa-

kobrivi saxesxvaoba: grenviluri orToklazi da variskuli mikroklini. 

biotitian-rqatyuariani kvarcdiorituli gneisebi gneisur-migmatituri kompleqsis 

daaxloebiT 2 %-s Seadgens. qanis saRi, Seucvleli saxesxvaobebi iSviaTad gvxvdeba da 

umeteswilad warmodgenilia plagioklaziT, rqatyuaraTi da kvarciT. ufro mcire 

gavrcelebiT sargeblobs biotiti. maT Seesabameba paragenezisi Hbl+Bt+Pl+Qtz. kaliumis 

mindvris Spati meoreuli mineralia. igi dakavSirebulia variskuli granitizaciis 

procesTan da yovelTvis mikrokliniT aris warmodgenili. 

migmatitebs Soris gamoiyofa ori asakobriv-geneturi saxesxvaoba: plagiogranituli 

da granituli. pirveli saxeobis migmatitebis melanosoma warmodgenilia rqatyuariT, bio-

titiT da plagioklaziT; leikokratuli nawili – kvarciTa da plagioklaziT (iSviaTad 

gvxdeba rqatyuara), romelTa formirebac dakavSirebulia ultrametamorfizmis dros bio-

titian-rqatyuariani kvarcdiorituli gneisebis gardaqmnasTan. biotitian-kordieritiani 

plagiogneisebis xarjze warmoSobili migmatitebis substratSi dadgenili mineraluri 

paragenezisebia: Crd+Bt+Ort±Qtz; leikokratuli nawilis mineraluri paragenezisisa _  Qtz+Pl± 

Cum±Bt±Mu±Ort. 

migmatitebis yvela aRniSnul saxesxvaobaSi variskuli granitizaciis procesebis 

Sedegad ganviTarebulia mikroklini, romelic upiratesad porfiroblastebis saxiT aris 

warmodgenili. amrigad, migmatitebSi, iseve rogorc gneisebSi, ganviTarebulia ori genera-

ciis kaliumis mindvris Spati: grenviluri asakis orToklazi da variskuli mikroklini. 

xramis kristaluri masivis gvianvariskuli granitoidebis asaki damajereblad aris 

dadgenili U-Pb LA ICP MS cirkonuli meTodebiT. kerZod, 27-wertilovani  analizis  mona-

cemebi  moicavs  321_331±6.0  mln  wlebis periods [4, 5, 6]. 

xramis masivis gvianvariskuli granitoidebi oTxi saxesxvaobiT aris warmodgenili – 

biotitian-rqatyuarian-alanitiani, biotitiani, biotitian-granatiani granitebiT da 

aliaskitebiT, romelSic kaliumis mindvris Spati mTavari qanmaSeni mineralia. igi ori 

generaciisaa: magmuri mdnaridan gamokristalebuli da meoreuli (upiratesad mJave 

plagioklazis Canacvlebis produqtia). kaliumis mindvris Spati mesriani an umesro 

qsenomorfuli gapelitebuli mikroklinia. gvxdeba SedarebiT saRi kristalebic: granatian 

granitebSi kaliumis mindvris Spatis _2V=74-760, biotitian-rqatyuarian da biotitian 

granitebSi ki 67_860 farglebSi meryeobs. sxva mineralebTan kontaqtis zonaSi igi 

dakbilulia da Zalze Secvlilia. kaliSpati xSirad anacvlebs plagioklazs da TiTqmis 

yovelTvis iZleva masTan pertitul Senazardebs. arcTu ise iSviaTia kaliumis mindvris 

Spatis da kvarcis pegmatituri Senazardebi (nax. 1). Cven mier dafiqsirebulia 

plagioklazis mikroklinizaciis procesSi gamoTavisuflebuli kalciumis xarjze 

sporadulad ganviTarebuli skapoliti (nax. 2  da nax. 3). 
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nax. 1. „asosaxuli” struqtura granatian granitebSi (+3.9X8) 

 

 
 

nax. 2. plagioklazis mikroklinizaciis procesi biotitian granitebSi (+3.9X8) 

 

 

 

nax. 3. plagioklazis gamikroklinebis procesSi gaCenili skapoliti (+3.9X8) 
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granitoidebSi pirveladi kaliumis mindvris Spati warmodgenilia maRalmouwesrigebeli 

saxesxvaobiT, sadac meryeobs Δρ 0.32_0.92, xolo aliaskitebSi _ 0.83_0.97 farglebSi. Or:Ab:An 

urTierTdamokidebulebis mixedviT aRwerili kaliSpatebis yvela saxeobisTvis homogenuri 

myari xsnarebi formirdeboda erTnair Termodinamikur pirobebSi. mindvris Spatebis kris-

talizaciis temperatura ormindvrisSpatian diagramaze meryeobs 350_500 0C-is farglebSi [8]. 

pirveladi plagioklazi miekuTvneba maRalmowesrigebuli struqturis saxesxvaobas, 

romelic albitoligoklaziT aris warmodgenili. isini mikroklinTan erTad qmnian perti-

tul da antipertitul struqturas. maTi kristalizaciis temperatura meryeobs 350 _ 550 0C-

is farglebSi. 

mikrozonduri analizebi (ix. cxrili) gviCvenebs, rom granitebSi magmuri genezisis 

kaliumis mindvris Spati Seicavs didi raodenobiT orToklazis molekulas, rac mis ma-

Ralmouwesrigebel struqturaze miuTiTebs.   

gneisur-migmatituri kompleqsis qanebSi grenviluri asakis kaliumis mindvris SpatSi 

aseve wamyvania orToklazuri molekula, xolo plagioklazi andezin-labradoriTaa 

warmodgenili.  
 

 

kaliumis mindvris Spatis da plagioklazis mikrozonduri analizebi* 
 

 

 

 

 

*nimuSebi: plagiogneisebi _ №10-kh (Crd+Bt+Ort+Pl+Spl), №21-kh (Crd+Bt+Pl+Ort); kvarc-diori-

tuli orTogneisebi _ №9-kh da 10-1(Hbl+Pl+Bt). 
 

 
 

nax. 4. albitis molekulis gavrcelebis izoTerma mindvris SpatebSi  

d. riabCikovis mixedviT [9] 

nivTiereba granitebi gneisuri kompleqsi

10-kh 21-kh 9-kh 10-1 

 Kfs Pl Ort Pl Ort Pl Pl Pl 

SiO2 64.07 68.27 63.88 56.14 64.66 56.47 56.00 55.80 

Al2O3 18.58 19.66 17.96 27.25 21.00 27.53 27.50 28.02 

FeO - 0 0.25 0.09 0.08 0.10 0.08 0 

CaO - 0.19 0.03 10.54 0.02 10.41 11.54 11.41 

Na2O 0.31 11.51 1.60 5.87 0.88 6.00 4.87 5.90 

K2O 16.08 0.15 16.08 0.12 16.16 0.10 0.13 0.10 

BaO 1.04 0.23 0 0 0 0 0 0 

jami 100.08 100.02 99.80 100.01 102.8 100.38 100.12 101.23 

Ort 
Ab 
An 

Cs 

0.92 
0.03 

- 

0.05 

0.01 
0.97 
0.01 

0.01 

0.87 
0.13 

- 

- 

- 
0.50 
0.50 

- 

0.92 
0.08 

- 

- 

- 
0.57 
0.43 

- 

- 
0.49 
0.51 

- 

- 
0.54 
0.46 

- 
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ormindvrisSpatiani diagramis mixedviT (nax. 4), granitoidebSi porfiroblasturi min-

dvris Spatebis kristalizaciis temperatura meryeobs 350 _ 500 0C farglebSi, xolo gnei-

surmigmatituri kompleqsis qanebSi _ 450 _ 650 0C farglebSia, rac miuTiTebs imaze, rom gra-

nitebis postmagmuri xsnarebis gavleniT moxda dabaltemperaturuli mikroklinis Camo-

yalibeba. 

 

 

daskvna 

amrigad, xramis kristaluri masivis gneisur-migmatitur qanebSi gvxdeba ori genera-

ciis kaliumis mindvris Spati: pirveli aris maRaltemperaturuli grenviluri asakis 

orToklazi da meore – granitebis zegavleniT Camoyalibebuli dabaltemperaturuli gvi-

anvariskuli mikroklini.    
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GENETIC TAPES OF K-FELDSPARS FROM PRECAMBRIAN  
GNEISS-MIGMATITIC COMPLEX AND FROM SUDETIC GRANITOIDS  
OF THE KHRAMI CRYSTALLINE MASSIF  

G. Beridze, K. Tedliashvili, I. Javakhishvili 

(A. Janelidze Institute of Geology of I. Javakhishvili Tbilisi State University) 

 

Resume: There are considered the issues of genesis of K-feldspars from precambrian gneiss-migmatitic complex 

and from Sudetic Granitoids of the Khrami crystalline massif. In gneiss-migmatitic rocks of the Khrami crystalline 

massif K-feldspars of two generations occur: a high-temperature Grenwell orthoclase and a low-temperature Late 

Variscan microcline, that is formed under the influence of granites. The accomplished microprobe analysis established, 

that granites K-feldspar of magmatic genesis contain great amount of orthoclase molecules indicative of its highly 

disordered structure.  In the rocks of the gneiss-migmatitic complex, in K-feldspars as well orthoclase molecules 

dominate and plagioclase is represented by andesine-labrador. 

 
Key words: the Khrami massif; plagioclase; microcline; scapolite; granite; microzond. 

 

 

 

 

ГЕОЛОГИЯ 
 

 

ГЕНЕТИЧЕСКИЕ  ТИПЫ  ДОКЕМБРИЙСКОГО  ГНЕЙСОВО-МИГМАТИТОВОГО  
КОМПЛЕКСА  И  КАЛИЕВЫХ  ПОЛЕВЫХ ШПАТОВ  СУДЕТСКИХ  
ГРАНИТОИДОВ   ХРАМСКОГО КРИСТАЛЛИЧ ЕСКОГО  МАССИВА 

Беридзе  Г. М., Тедлиашвили   К. Т., Джавахишвили И. Р. 
(Институт геологии им. А. Джанелидзе Тбилисского государственного университета им. И. Джавахишвили) 

 
Резюме: Рассмотрены вопросы генезиса калиевых полевых шпатов докембрийского гнейсово-

мигматитового комплекса и судетских гранитоидов Храмского массива. В гнейсово-мигматитовых породах 

Храмского массива встречаются две генерации калиевых полевых шпатов: высокотемпературный ортоклаз 

гренвильского возраста и возникший под воздействием судетских гранитоидов низкотемпературный 

микроклин. Проведенные микрозондовые анализы показали, что магматические калиевые полевые шпаты 

судетских гранитоидов и первичные калиевые полевые шпаты гренвильского гнейсово-мигматического 

комплекса содержат в больших количествах молекулы ортоклаза, что указывает на его неупорядоченную 

структуру, а плагиоклаз в этих же породах представлен андезин-лабрадором. 

 
Ключевые слова: Храмский массив;  плагиоклаз;  микроклин;  скаполит;  гранит; микрозонд. 
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samSeneblo klimatologia 

 

 

 

klimaturi parametrebis gaTvaliswineba mSeneblobaSi

  

l. qarTveliSvili, l. megreliZe, n. dekanoziSvili, l. qurdaSvili  

(garemos erovnuli saagento, iv. javaxiSvilis saxelobis Tbilisis saxelmwifo 

universiteti) 

 

 

reziume: kvlevis ZiriTad obieqts warmoadgens axali samSeneblo-klimaturi normebis 

gansazRvra klimatis cvlilebis dinamikis gaTvaliswinebiT, ris Sedegadac miRweuli 

iqneba daproeqtebis nebismier etapze maTi gamoyenebis SesaZlebloba da saqarTvelos 

urbanuli ganviTarebis samecniero potencialis gaZliereba. mniSvnelovania is garemoebac, 

rom axal normebSi gaTvaliswinebuli iqneba klimatis regionuli cvlilebis Tanamedrove 

tendenciebi.  

 

sakvanZo sityvebi: klimati; klimatis cvlileba; samSeneblo klimatologia; sam-

Seneblo-klimaturi normebi; regionuli klimati. 

 

 

Sesavali 

saqarTveloSi mimdinareobs sakanonmdeblo-normatiuli bazis ganaxleba. saqarTvelos 

mTavrobis, gaeros ganviTarebis programis, erovnuli da saerTaSoriso organizaciebisa da 

fondebis erToblivi ZalisxmeviT xorcieldeba arsebuli samSneblo-teqnikuri normebisa 

da wesebis gadasinjva da moqmed kanonmdeblobasTan SesabamisobaSi moyvana. dRevandeli 

kanonmdeblobiT yofil sabWoTa kavSirSi moqmed standartebsa da normebs ar gaaCnia 

iuridiuli Zala. amitomac amJamad aucilebelia mecnierulad dasabuTebuli aqtebis 

momzadeba axali normatiuli bazis Seqmnisa da misi erovnul kanonmdeblobasTan 

adaptaciis uzrunvelsayofad. 

 

 

ZiriTadi nawili 

arsebuli samSeneblo-klimaturi normebi gansazRvrulia im monitoringuli masalebis 

safuZvelze, romlebic asaxavs gansaxilveli regionis teritoriaze ganxorcielebuli 

klimaturi dakvirvebebis monacemebs 1960 wlis CaTvliT. am normatiul dokumentSi 

(praqtikulad amJamad moqmed klimatur samSeneblo normebsa da wesebSi) saqarTvelo 

somxeTTan da azerbaijanTan erTad moqceulia meoTxe klimatur zonaSi. es ar aris swori, 

radgan samxreT kavkasiis da gansakuTrebiT saqarTvelos klimati misi geografiuli 

mdebareobis Taviseburebebis, didi hifsometriuli ganviTarebis mqone rTuli reliefis da 

sxva klimatwarmomqmneli faqtorebis gamo mniSvnelovani TaviseburebebiT xasiaTdeba. 

aRniSnulidan gamomdinare, samxreT kavkasiis da, kerZod, saqarTvelos teritoriis 

erTgvarovnobis daSveba samSeneblo normebis dadgenis TvalsazrisiT yovlad 

                                                 
 aRniSnuli proeqti xorcieldeba SoTa rusTavelis erovnuli samecniero fondis finansuri 

xelSewyobiT (granti №FRF/476/9-110/14). winamdebare publikaciaSi gamoTqmuli nebismieri azri 
ekuTvniT avtorebs da, SesaZloa, ar asaxavdes saqarTvelos samecniero fondis Sexedulebebs. 



94 
 

gaumarTlebelia. Sesabamisad, saWiroa erovnul samSeneblo normebSi detalurad iqnes 

gaTvaliswinebuli qveynis calkeuli regionebis klimaturi pirobebi. es mogvcems imis 

saSualebas, rom samSeneblo obieqtebi dacul iqnes adgilobrivi klimaturi pirobebis 

negatiuri zemoqmedebisagan, rac samomavlod didi ekonomikuri efeqtis momcemi iqneba (ra-

sac ver vityviT dRevandeli situaciis mixedviT, rodesac dagegmili da mimdinare yvela 

mSenebloba adgilobriv klimatur faqtorebTan dakavSirebuli riskebis gaTvaliswinebis 

gareSe sruldeba). 

gansakuTrebiT mniSvnelovania klimaturi parametrebis gaTvaliswineba dRevandel pi-

robebSi, rodesac mimdinareobs msubuq konstruqciebze gadasvla, romlebic ufro metad 

reagirebs klimaturi pirobebis cvlilebaze. haeris tenianobisa da temperaturis mkveTri 

cvlileba, Tavsxma wvimebisa da Zlieri qarebis zemoqmedeba did zians ayenebs samSeneblo 

obieqtebs, risi Sedegicaa saeqspluatacio donis Semcireba. samSeneblo obieqtebis swori 

daproeqtebisaTvis gaTvaliswinebuli unda iqnes klimaturi parametrebis sxvadasxva 

Sexamebis albaTobebi da maTi saangariSo sidideebi. 

dasmuli amocanebis gadawyvetisas didi mniSvneloba aqvs:  

 arsebuli klimaturi parametrebis dazustebas (vinaidan klimaturi normebi 

gansazRvarulia 1960 wlamde periodze da ar iTvaliswinebs klimatis cvlilebis 

dinamikas, bunebriv garemoze Tanamedrove anTropogenuri datvirTvebis intensiurobis 

mkveTr zrdasTan dakavSirebiT); 

 ori da mravalganzomilebiani klimaturi faqtorebis kompleqsur zemoqmedebas samSe-

neblo obieqtebze; 

 saqarTvelos axal samSeneblo-klimatur daraionebas (qveynis teritoriis regionuli 

Taviseburebebis gaTvaliswinebiT); 

 samSeneblo obieqtebisa da eqspluataciaSi arsebuli Senobebis klimatis negatiuri 

zemoqmedebisagan dacvis RonisZiebebis SemuSavebas. 

kvlevis ZiriTad obieqts warmoadgens samSeneblo-klimaturi normebis dadgena-

ganaxleba, ris Sedegadac miRweuli iqneba daproeqtebis nebismier etapze maTi gamoyenebis 

SesaZlebloba da saqarTvelos urbanuli ganviTarebis samecniero potencialis gaZlier-

eba. mniSvnelovania is garemoebac, rom axal normebSi gaTvaliswinebuli unda iqnes 

klimatis regionuli cvlilebis Tanamedrove tendenciebic. 

samSeneblo praqtikaSi klimatis gaTvaliswineba xdeba ama Tu im obieqtis rogorc 

dagegmarebis, ise mSeneblobis stadiaSi. am zemoqmedebis swori gaTvaliswinebis mixedviT 

mimdinareobs samSeneblo obieqtebis arqiteqturul-gegmarebiTi RonisZiebebis gadawyveta 

da maszea damokidebuli agreTve ama Tu im obieqtis saeqspluatacio done, adamianis 

cxovrebis komfortuli pirobebi. samSeneblo klimatologiis amocanaa mSeneblebs misces 

im raionis klimaturi monacemebi, sadac mimdinareobs mSenebloba, gamoiyenos maTi dade-

biTi mxareebi da miiRos Sesabamisi zomebi uaryofiTi zemoqmedebisagan dasacavad. 

axali samSeneblo masalebis gamoyenebiT sacxovrebeli da samoqalaqo nagebobebis 

mSeneblobis tempis gazrdam ganapiroba samSeneblo normebiT da wesebiT gaTvaliswine-

buli klimaturi pirobebis ufro zusti gansazRvris da Sesabamisi specializebuli maxasi-

aTeblebis damuSavebis aucilebloba. es ki samSeneblo klimatologiis swraf ganviTarebas 

uzrunvelyofs. 

ama Tu im obieqtze klimatis zemoqmedebis Sesaswavlad unda iqnes dadgenili orive 

_ uaryofiTi da dadebiTi klimaturi faqtori. bolo wlebSi saWiro klimaturi para-

metrebis dasadgenad farTod gamoiyeneba rogorc eqperimentuli, ise Teoriuli gamok-

vlevebi. unda aRiniSnos, rom bevri maxasiaTebeli, romlebic gamoiyeneba mSeneblobaSi, 

gaangariSebulia arsebuli klimaturi maxasiaTeblebis, e. i. im maxasiaTeblebis mixedviT, 
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romlebic miiReba zogadi klimaturi gamokvlevebis Sedegad. es ZiriTadad aris calkeuli 

meteoelementebis saSualo da eqstremaluri mniSvnelobebi. 

arsebuli klimaturi maxasiaTeblebis gamoyeneba amartivebs da aCqarebs maT daner-

gvas praqtikaSi, Tumca klimatis gavlenis gaTvaliswineba calkeuli meteoelementebis 

saSualo mniSvnelobebis mixedviT ar SeiZleba CaiTvalos saimedod, radgan saSualo 

mniSvneloba daikvirveba iSviaTad da saSualo sidideze meti mniSvnelobis uzrunvelyofa 

50 %-ia. praqtikuli amocanebis gadawyvetisas am monacemebis gamoyeneba arasaimedoa. garda 

amisa, aucilebelia arsebuli klimaturi parametrebis mniSvnelobaTa dazusteba, vinaidan, 

rogorc ukve aRvniSneT, klimaturi normebi gansazRvarulia 1960 wlamde da ar iTva-

liswinebs klimatis cvlilebis dinamikas. amitom axali samSeneblo-klimaturi normebis 

dazustebis mizniT gansazRvrul iqna calkeuli klimaturi parametrebis (haeris tempera-

tura, atmosferuli naleqebi, haeris tenianoba, qaris siCqare) monacemebi saqarTvelos te-

ritoriaze SerCeuli ZiriTadi klimaturi sadgurebisaTvis 1961_2010 wlebis mixedviT. 

arsebuli klimaturi maxasiaTeblebi mocemulia Tanamedrove eleqtronul arqivSi 

(CLIDATA). klimatis ZiriTadi calkeuli parametrebis mixedviT dadgenil iqna saqar-

Tvelos teritoriaze 1961_2010 wlebSi maTi ganawilebis Taviseburebani. 

imisaTvis, rom gansazRvrul iqnes specializebuli klimaturi maxasiaTeblebi, saWi-

roa meteodakvirvebaTa Taviseburebebis codna, meteorologiuri da klimatologiuri in-

formaciis Sefaseba gamoyenebiTi TvalsazrisiT, dakvirvebaTa damuSavebis meTodebi da 

calkeul meteoelementebs Soris kavSiri, raTa gamoyenebul iqnes atmosferoSi mimdinare 

procesebis fizikuri kanonebi. yovelive zemoTqmulis gaTvaliswinebiT, Cven mier mocemuli 

konkretuli amocanis gadasawyvetad gansazRvrul iqna mTeli rigi specializebuli maxasi-

aTeblebi, romlebic danergili unda iyos mSeneblobaSi.  

Senobis eqspluataciisas gadamwyveti mniSvneloba aqvs saTavsis siTbos reJims, rome-

lic ganapirobebs mis komforts, sawarmoo procesebis normalur mimdinareobas da Seno-

bis, konstruqciis mdgradobasa da gamZleobas. Senobis siTbos reJimi ewodeba im faqtore-

bisa da procesebis erTobliobas, romelic gansazRvravs mis siTbur mdgomareobas. Seno-

bis siTbur mdgomareobas ki ganapirobebs: haeris temperatura, sinotive da maTi ganawileba 

simaRlis mixedviT, mosazRvre zedapirebis radiaciuli gamosxiveba da sxv. 

Senobis siTbos reJimis mTavari ganmsazRvreli faqtoria haeris temperatura. amitom 

aucilebelia imis codna, Tu ra gavlenas axdens igi Senobis Termul mdgomareobaze. 

sacxovrebeli da sazogadoebrivi Senobebis Tboteqnikuri gaangariSebisas gaTvaliswine-

buli unda iqnes is, rom Senobis Siga haeris temperatura ar iyos 18 °C-ze naklebi 

(sabavSvo dawesebulebebsa da saavadmyofoebSi ki 20_22 °C-ze). 

zamTarSi Senobis Siga haeris temperaturaze did gavlenas axdens gare haeris tem-

peraturis daweva, romelic grZeldeba sakmaod didxans. am SemTxvevaSi, rac ufro Txelia 

Senobis kedlebi, miT ufro swrafad aRwevs masSi sicive. Cveulebrivi sisqis kedlebze ki 

moqmedebs gare haeris temperaturis daweva, romelic ganuwyvetliv grZeldeba 5 dRis gan-

mavlobaSi (xuTdRiuri pentanda). amitom Senobebis daproeqtebisas Tboteqnikosma auci-

leblad unda icodes gare haeris temperatura weliwadis yvelaze civi periodis dros,  

e. w. saangariSo temperatura. temperaturis saangariSo mniSvnelobebis gaangariSebisas 

gamoyenebul iqna haeris temperaturis bolo wlebis monacemebi dakvirvebaTa bolo 

periodis CaTvliT (1961 _ 2010 ww.). 1-l da me-2 nax-ebze mocemulia sakvlev periodSi haeris 

temperaturis da atmosferuli naleqebis ganawileba saqarTvelos teritoriaze.   



 

nax. 1. haeris saSualo wl

nax. 2 saqarTvelos t
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liuri temperaturis ganawileba saqarTvelos
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nax. 3. saqarTvelos daraionebi
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miRebuli monacemebis safuZvelze agebul iqna saqarTvelos daraionebis ruka-sqemebi 

temperaturebis saangariSo mniSvnelobebis mixedviT. 

umciresi da udidesi saSualo dReRamuri temperaturebis ganmeorebadobebi saWiroa 

Senobebis kedlebis saWiro Termuli winaRobis da misi sisqis gaangariSebisaTvis. rogorc 

miRebuli monacemebis analizi cxadyofs, yvelaze didi dReRamuri temperaturis ganmeor-

ebadobebi wlebis mixedviT daikvirveba dasavleT saqarTvelos Savi zRvis sanapiroze, 

xolo umciresi _ maRalmTian punqtebSi da javaxeTis regionSi. am monacemebis safuZvelze 

xdeba kedlis masiurobis gaangariSeba im raionebSi, sadac masiurobis koeficienti (D) me-

tia 7-ze. kedeli iqneba masiuri, msubuqi, Tu D=4-s, xolo D-s mniSvnelobisaTvisD4-dan 7-mde 

gvaqvs saSualo masiurobis mqone kedeli. 

samSeneblo normebis mixedviT gare haeris saangariSo temperaturad iTvleba: 

 masiuri kedlebisaTvis _ yvelaze civi xuTdRiuris saSualo temperatura; 

 msubuqi kedlebisaTvis _ yvelaze civi dReRamuri saSualo temperatura; 

 saSualo masiurobis kedlebisaTvis _ yvelaze civi sami dReRamuri saSualo 

temperatura. 

grZelrigiani sadgurebis (dakvirvebis periodi 40 _ 50 weli da meti) monacemebiT 

saangariSo temperaturis gamoTvlisas zamTris yoveli dReRamuri saSualo temperaturis 

mixedviT SeirCeva yvelaze civi xuTdRiurebi da gamoiTvleba maTi saSualo temperaturebi, 

ris Sedegadac miiReba yvelaze civi pentandebis saSualo temperaturebis grZeli rigi. am 

rigidan amoirCeva yvelaze civi xuTdRiurebis garkveuli procenti. sakmao sizustiT aris 

dadgenili, rom optimaluri sidide 16 %-ia yvelaze civi pentandebisaTvis.  

Senobis siTbos reJimis Seswavlisas pirvel rigSi aucilebelia gansazRvrul iqnes 

Senobis SigniT mikroklimatis xelovnuri regulirebis saWiroeba. gare haeris uaryofiTi 

temperaturis dros siTburi efeqti SenobaSi warmoiqmneba ZiriTadad SemomzRudi 

konstruqciebis Tboteqnikuri Tvisebebisa da mowyobilobebis (ventilacia, gaTboba) 

muSaobis xarjze. gaTbobis periodi ewodeba weliwadis iseT monakveTs, rodesac haeris 

saSualo mravalwliuri dReRamuri temperatura naklebia an udris 8 °C-s. am periodis 

dasawyiss da dasasruls warmoadgens saSualo dReRamuri temperaturis gadasvlis TariRi 

8 °C-ze zeviT Semodgomasa da gazafxulze, xolo am TariRebs Soris dReebis raodenoba 

(am TariRis CaTvliT) aris gaTbobis periodis xangrZlivoba. daxurul saTavsebSi xSirad 

saWiroa sufTa haeris miwodeba (da gadamuSavebuli haeris gamodevna), amave dros zamTarSi 

haeri winaswar unda gaTbes oTaxis temperaturamde (18 °C), zafxulSi ki piriqiT, saWiroa 

misi gaciveba. es xdeba specialuri saventilacio sistemebiT, romlebic ise unda iyos 

dayenebuli, rom saTavsSi ar igrZnobodes haeris Sewova (an amowova). SenobaSi mowodebuli 

haeris gaTbobis (an gacivebis) aucilebloba moiTxovs gare haeris wliuri da dReRamuri 

temperaturebis gaTvaliswinebas da e. w. saventilacio temperaturis gansazRvras. saventi-

lacio temperatura warmoadgens saTbobi periodis yvelaze civi monakveTis saSualo tem-

peraturas, romelic tolia misi xangrZlivobis 15 %-isa. Tu saTbobi periodis xangrZ-

livoba grZeldeba eqvsi Tve, maSin am 25 yvelaze civi dRis saSualo temperatura aris 

saventilacio temperatura. me-4 nax-ze mocemulia saventilacio temperaturis ganawileba 

saqarTvelos ZiriTadi klimaturi sadgurebis mixedviT.  



 

nax. 4. saventilacio
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o temperaturis ganawileba saqarTvelos teri
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uris saangariSo mniSvnelobebi daedos 

li da sazogadoebrivi Senobebis Tboteqn

limatis negatiuri zemoqmedebisagan. 
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BUILDING CLIMATOLOGY 
 

 

CONSIDERATION CLIMATIC PARAMETERS IN BUILDING INDUSTRY  

L. Kartvelishvili, L. Megrelidze, N. Dekanozishvili, L. Kurdashvili 

(National Environmental Agency, I. Javakhishvili Tbilisi State University)  

 
Resume: One of the goals of the research is the strengthening of scientific potential of Georgian urban 

development, what is revealed in the possibility to use specified building-climatic norms at any stage of projecting. The 

most important is the situation, that this specification would be conducted by considering modern tendencies of global 

climate change. For Georgia, as for independent state becomes possible to identify science, based building-climatic 

guidelines considering climate change at the first time. 

 
Key words: climate; climate change; building climatology; building-climatic norms; regional climate. 

 

 

 

 

CТРОИТЕЛЬНАЯ KЛИМАТOЛОГИЯ 
 

 

УЧЕТ КЛИМАТИЧЕСКИХ ПАРАМЕТРОВ В СТРОИТЕЛЬСТВЕ 
Картвелишвили Л. Г., Мегрелидзе Л. Д., Деканозишвили Н. И., Курдашвили Л. Р. 
(Национальное агентство окружающей среды, Тбилисский государственный университет им. И. 

Джавахишвили) 

 
Резюме: Целью настоящего проекта является определение строительно-климатических норм для 

некоторых населенных пунктов Грузии, с учетом изменения климатических условий. На основе проведенных 

исследований новые строительные нормы будут применены при проектировании жилых и общественных 

зданий на любом этапе их проектирования. Полученные результаты обеспечат повышение научного потенциала 

урбанистического направления. Важно то обстоятельство, что новые строительные нормы учитывают также 

тенденции современного регионального климата. Эти данные необходимо шире применять в строительной 

практике.  

 
Ключевые слова: климат; изменения климата; строительная  климатoлогия; строительно-климатические 

нормы; региональный климат. 
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gamomgonebloba 

 

 

 

gamomgonebeli teqnikuri progresis mamoZravebelia 

c. papava, v. kopaleiSvili, o. barbaqaZe, s. barbaqaZe, T. barbaqaZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: statiaSi saubaria gamomgoneblobis mniSvnelobaze. jer kidev uZveles 

droSi esmodaT, rom yoveli qveynis ganviTareba damokidebulia gamomgoneblobasa da siax-

leebis danergvaze. bevri mecnierisa da sazogado moRvawis azriT, nebismierma 

saxelmwifom mxari unda dauWiros gamomgoneblebs da xeli Seuwyos maT saqmianobas. 

samwuxarod, Cveni qveynis kanonmdeblobiT gamomgoneblebs ara aqvT amgvari mxardaWera, 

radgan gamogonebaze ganacxadis mosakrebi Tanxa imdenad didia, rom xelmiuwvdomelia 

rogorc muSa-mosamsaxureebisaTvis, ise pensionerebisa da studentebisaTvis. 

 

sakvanZo sityvebi: gamomgonebeli; patenti; individualuri gamomgonebeli.  

  

                                 

Sesavali: 

mravali saukunis winaT udidesi filosofosi sokrate aRniSnavda: ,,gamomgoneblobis 

genia simdidris mamaa“. es sityvebi im mizniT moviyvaneT, rom Cveni qveynis Sesabamis 

organoebsa da uwyebebs yuradReba mivaqcevinoT gamomgoneblobis mniSvnelobaze da, saer-

Tod, gamomgonebelTa dRevandel mdgomareobaze. cnobilia, rom yovelive is, rac Cven 

garSemoa da yoveldRiur cxovrebaSi gamoiyeneba, bunebisagan boZebulis garda, Seqmnilia 

gamomgoneblebis mier. magaliTad qaRaldi, gamoigones CineTSi ori aTasi wlis winaT. 

samwuxarod, gamomgoneblis vinaoba istorias ar Semounaxavs. 1840 wels germanelma 

inJinerma l. kelerma Seqmna xis merqnisagan qaRaldis miRebis meTodi, romelic mci-

reodeni gaumjobesebiT (rac savsebiT bunebrivia) qaRaldis warmoebis Tanamedrove meTo-

debSi dResac farTod gamoiyeneba. 

   

   

ZiriTadi nawili 

xalxuri sibrZne ambobs ,,yovelive kargi SeiZleba kidev ukeTesad gaakeTo“ [1]. 

frinvelis frTa Secvala sawerkalamma, sawerkalami _ avtokalamma, romelic Semdgom 

kidev ufro gaumjobesda ramdenime gamomgoneblis mier. foladis kalami gamoigona aaxenis 

burgomistris, iansenis msaxurma, romlis saxelic, qaRaldis gamomgoneblis saxelis 

analogiurad, ucnobia. im ingliselis gvari ki, romelmac kalmisTvis grZivi ganaWeris 

gakeTebis winadadeba wamoayena, sayovelTaod cnobilia, es iyo jeims peri [2]. 

ХIХ saukunis meore naxevarSi amerikelma uotermanma da germanelma draSerma 

erTmaneTisagan damoukideblad gamoigones melniani avtokalami, romelic Semdgom 

ramdenjerme iqna gaumjobesebuli sxvadasxva gamomgoneblis mier. maT Soris iyo amerikeli 

stenli parkeri. mis mier Seqmnilma kalamma sabolood miiRo ,,mudmivi kalmis“ 

saxelwodeba. XX saukuneSi mas gauCnda konkurenti amerikeli laudis saxiT _ 1888 wels 
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man daapatenta sakuTari konstruqcia, romelic ungrelma laslo birom burTulian av-

tokalmad gadaakeTa da pirvelad gamoiyena pasta, ramac gazarda misi Semdgomi rea-

lizacia. aseTi kalami dResac warmatebiT gamoiyeneba, ra Tqma unda, mcireodeni gaum-

jobesebiT [3]. 

analogiuri faqtebis moyvana usasrulod SeiZleba, magram Cveni mTavari mizani 

gamogonebebis aRwera da maTi avtorebis gacnoba ki ar aris, aramed Sesabamisi saxelmwifo 

organoebisa da maTi xelmZRvanelebis yuradRebis mipyroba Cveni qveyanis gamomgoneblebis 

dRevandeli mdgomareobisadmi. 

istoriuli gamocdileba adasturebs, rom yvela droSi swored gamomgoneblebi 

warmoadgendnen teqnikuri progresis safuZvels. e. i. savsebiT kanonzomieria is faqti, rom 

teqnikuri progresis intensiuroba pirdapiraa damokidebuli Seqmnili gamogonebebis 

raodenobasa da maT mniSvnelobaze [4]. 

ruseTis mecnierebaTa akademiis namdvili wevri p. valderi 1910 wels werda; ,,Cveni 

xalxis momavali didad aris damokidebuli qveyanaSi gamomgoneblebis profesiis mdgo-

mareobaze. calsaxaa, arsebobisaTvis brZolaSi yvelaze Zlieri is qveyana iqneba, romelsac 

damoukideblad da nayofierad momuSave gamomgonebelTa didi armia eyoleba“ [5, 6]. 

k. ciolkovskis [7] azriT, progresis mamoZraveblia is xalxi, visac kacobrioba mih-

yavs bednierebisaken, sixarulisa da Semecnebisaken. igi am xalxs 6 ZiriTad kategoriad 

ajgufebda: 

1. xalxi, vinc mTel kacobriobas erT mTlian organizmad aerTianebs; 

2. manqanebis gamomgoneblebi, romlebic aumjobeseben warmoebul produqcias, amcireben 

da amsubuqeben xeliT Sromas, riTac asjer da zogjer aTasjerac ki zrdian 

mwarmoeblurobas, xSir SemTxvevaSi maT gareSe SeuZlebelia dasaxuli miznis miRweva; 

3. danadgarebis gamomgoneblebi, romlebic iyeneben bunebis Zalebs, romelTac SeuZliaT 

adamianis SesaZleblobebis ramdenime aTasjer gazrda; 

4. xalxi, vinc zrunavs adamianis gamravlebis, ganviTarebisa da gaZlierebisTvis; 

5. adamianebi, romlebsac SeuZliaT aRmoaCinon bunebis kanonebi, axsnan samyaros sai-

dumleobebi, materiis Tvisebebi, aRweron samyaro, rogorc TviTganviTarebadi rTuli 

agregati; 

6. xalxi, romelic Seiswavlis da aiTvisebs sxvis mier aRmoCenil udides aRmoCenebs da 

Semdgom mas avrcelebs farTo sazogadoebaSi. 

k. ciolkovski am kategoriebis Sedarebisas upiratesobas gamomgoneblebs aniWebs da 

ambobs: ,,mecnierebi ufro metni arian, vidre gamomgoneblebi da brZenebi’’; amasTan, igi 

gamomgoneblebs kacobriobis margalitebs uwodebs da mouwodebs saxelmwifos mesveurebs 

gamoiCinon maT mimarT gansakuTrebuli yuradReba, izrunon da daexmaron maT. 

erT-erTi cnobili frangi politikosisa da mecnieris servan Sraiberis azriT, ,,sa-

xelmwifos siZliere dRes ganisazRvreba ara gamoSvebuli foladis xarisxiTa da mo-

culobiT, mopovebuli qvanaxSiriT an navTobiT, ara samxedro pirTa raodenobiT, aramed 

nayofierad da Sedegianad momuSave gamomgonebelTa raodenobiT“ [8]. am mxriv sainteresoa 

yofili ssr kavSiris aSS-Tan, iaponiasTan da sxva qveynebTan Sedareba. magaliTad, gasuli 

saukunis 70-iani wlebisaTvis (rodesac ssr kavSiri Tavisi ganviTarebis mwvervalze 

imyofeboda) aSS-Si registrirebul iqna daaxloebiT 2,5 mln patenti, xolo ssr kavSirSi 

mxolod 1,3 mln. ssr kavSirSi TiTqmis yovel gamogonebas hyavda 5_6 avtori, maSin 

rodesac aSS-Si aseTi ,,koleqtivebi“ TiTqmis ar arsebobda. 

Semdgomi dakvirvebebis Sedegad dadginda, rom yofil sabWoTa kavSirSi da mis 

mokavSire respublikebSi fabrika-qarxnebi mrewvelobis wamyvan dargebSic ki ZiriTadad 

(60_70 %) amortizebuli mowyobilobebiT muSaobda [9]. mdgomareobis erT-erT ganmsazRvrel 
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faqtorad SeiZleba CaiTvalos is faqti, rom Cvens qveyanaSi gamogonebis patentis 

misaRebad xdeba Zalian mcire raodenobiT ganacxadis wardgena: magaliTad, yofil ssr 

kavSirSi erT milion mcxovrebze ramdenime aTeuli ganacxadi registrirdeboda, maSin 

roca es maCvenebeli safrangeTSi 220-s aRwevs, aSS-Si _ daaxloebiT 270-s, did britaneTSi 

_ 350-s, germaniaSi _ 535-s, xolo iaponiaSi _ 2130-s. aRsaniSnavia, rom mTel msoflioSi 

yvelaze nayofieri gamomgonebeli iaSio nakamatru swored iaponelia, romelic 

Tanamedrove epoqaSi erT-erT yvelaze Wkvian adamianad iTvleba: 62 wlis asakSi (daibada 

1927 wels) mas ukve miRebuli hqonda 2360 patenti, romelTa naxevari praqtikulad 

danergilia. maT Sorisaa personaluri kompiuterebis ZiriTadi kvanZebi, Txevad kris-

talizatorebze damzadebuli saaTebi da mravali sxva (ZiriTadad Tanaavtorebis gareSe). 

unda aRiniSnos isic, rom iaponia gamomgoneblebisa da racionalizatorebisaTvis xarjavs 

qveynis saerTo Semosavlis 11 %-s [10]. 

udidesi yuradReba eqceva gamomgoneblebs sazRvargareTis sxva qveynebSic. 

magaliTad, avstraliaSi arsebobs maTi daxmarebis fondi, romelsac SeiZleba mimarTos 

yvela gamomgonebelma. fondSi maRali kvalifikaciis mqone specialistebi aRmouCenen maT 

yvela saxis daxmarebas (naxazebis Sedgena, ganacxadis gaformeba da a.S.) yovelgvari 

Tanaavtorobisa da sazRauris gareSe [11]. 

ХХ saukunis Sua xanebSi aSS-Si yuradReba miaqcies imas, rom gamogonebaze ganac-

xadebis raodenoba, romlebic wardgenili iyo wvrili firmebisa da calkeuli (indivi-

dualuri) gamomgoneblebis mier, Semcirda mxolod ramdenime procentiT, ramac Zalze aRa-

SfoTa qveynis mesveurebi da maTi gankargulebiT saswrafod Seiqmna specialuri komisia, 

romelsac daevala gascnoboda arsebul situacias da SeemuSavebina RonisZiebebi aRniS-

nuli mdgomareobis gamosasworeblad. dadginda, rom yvelaze mniSvnelovani gamogonebebis 

TiTqmis 85 % Seqmnili iyo individualuri gamomgoneblebis mier. kongresma SeimuSava 

specialuri programa am klasis gamomgoneblebis dasaxmareblad. avtorebs, visi gamo-

gonebac yuradRebas imsaxurebda, Seuferxeblad eZleodaT 50 aTasi aSS dolari TavianTi 

,,pirmSos“ danergvis stadiamde misayvanad, xolo 1988 wels dafuZnda specialuri sasa-

marTlo, romlis mizani iyo am kategoriis gamomgoneblebis interesebis dacva. miRebuli 

RonisZiebebis Sedegad sagrZnoblad gaizarda individualuri gamomgoneblebis procen-

tuli raodenoba. Zalze mniSvnelovania is, rom aSS-Si gamomgonebels honoraris saxiT 

eZleva miRebuli efeqtis 5-dan 45 %-mde. zog SemTxvevaSi Tanxa 100 %-mdec izrdeba [12,13]. 

aqve unda aRiniSnos isic, rom aSS-Si gamogonebaze ganacxadis warsadgenad ganmcxadebeli 

ixdis 170 dolars, xolo patentis misaRebad _ 200 dolars (amerikeli moqalaqeebisaTvis, 

es gadasaxadi arc Tu ise didia). 

sruliad gansxvavebuli mdgomareoba iyo yofil ssr kavSirSi da masSi Semaval mo-

kavSire respublikebSi, sadac anazRaureba gamogonebaze ukiduresad mcire iyo, amasTan, ga-

momgoneblebis didma umravlesobam represiebic ki ganicada. sakmarisia gavixsenoT v. be-

qauri da v. mitkeviCi, romlebmac msoflioSi pirvelad Seqmnes sabrZolo iaraRi _ radio-

naRmi. 

cnobilia, rom dRevandeli ruseTi da yofili respublikebisagan axlad Seqmnili 

saxelmwifoebi mecnierebisa da teqnikis ganviTarebis doniT didad CamorCeba danarCeni 

msoflios ganviTarebul qveynebs. magaliTad, aSS-is Sromis nayofierebas isini CamorCebian 

daaxloebiT 80 wliT, aTeuli wliT _ eleqtromrewvelobaSi, ekologiaSi da a.S. yovelive 

es garkveulwilad imas asaxavs, Tu rogori damokidebulebaa qveyanaSi gamomgoneblobasa 

da gamomgoneblebTan da, gansakuTrebiT, individualur gamomgoneblebTan mimarTebaSi. 

samwuxarod, Cveni qveynis gamomgoneblobis Sesaxeb kanonSi (gansakuTrebiT axlad 

miRebulSi) ar aris gaTvaliswinebuli studentebis, pensionerebisa da dasaqmebuli 
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gamomgoneblebis ekonomiuri SesaZleblobebi. magaliTad, studentebsa da pensionerebs 

gamogonebaze ganacxadis wardgena 100-120 lari ujdebaT, komunaluri gadasaxadebi sul 

cota 20-25 lars Seadgens, wamlebisaTvis ki, romlebsac pensionerebi Tundac mxolod 

profilaqtikis mizniT iyeneben, saSualod 20-25 laria saWiro. dRes pensia mxolod 160 

laria da gamogonebaze ganacxadis wardgenis SemTxvevaSi pensioners imdenad umniSvnelo 

Tanxa rCeba, romliTac, rbilad rom vTqvaT, cxovreba SeuZlebelia.  

didi kvlevebis Catareba ar aris saWiro imis dasadgenad, Tu ra mdgomareobaSi arian 

Cveni qveynis studentebi. maT umravlesobas ara aqvs stipendia; ganaTlebas isini xSirad im 

mSoblebis xarjze iReben, romelTa Semosavalic sakmaod SezRudulia. amdenad, 

studentebs SemoqmedebiTi Sromis motivacia erTmeva, rac yvelaze savalaloa. 

saqarTvelos dasaqmebuli mosaxleobis ekonomikur mdgomareobaze ki yuradRebas aRar 

gavamaxvilebT, maT yovel gamogonebaze 400 laramde Tanxis gadaxda uwevT, rac arc ise 

iolia. amitom isini cdiloben gamogonebebi Seqmnan studentobis periodSi, rodesac 

SedarebiT ufro SeRavaTiani Tanxis gadaxda uwevT an mxolod pensiaSi gasvlis Semdeg 

daubrundnen SemoqmedebiT sagamomgoneblo saqmianobas. aqve unda aRiniSnos isic, rom 

rogorc amerikeli specialistebis kvlevebma aCvena, erTi gamogoneba, Tundac 

ganuxorcielebeli, saxelmwifos aZlevs imden sargebels, ramdensac moutanda 

keTilsindisierad dasaqmebuli ocdaSvidi muSaki [14]. 

marTalia, Tanamedrove saqarTveloSi umaRlesi saganmanaTleblo dawesebulebebis 

farTo qselia, magram arsad ar aswavlian patentmcodneobas (mogexsenebaT, rom 

gamogonebaze ganacxadis Sesadgenad patentmcodnis daxmareba an, rogorc minimum, 

konsultacia aucilebelia), mokle xanSi patentmcodnis specialobac aRar iarsebebs, miT 

umetes, Tu profesional patentmcodnes sakmaod maRali kvalifikacia sWirdeba. mas 

moeTxoveba sauniversiteto ganaTlebis diplomi erT romelime teqnikur dargSi mainc, 

aseve kanonebis codna advokatis donemde [15]. 

 

 

daskvna 

Seqmnili mdgomareobidan gamomdinare, Cveni azriT, aucilebelia:  

• sanam pensiebi da stependiebi ar gautoldeba sacxovrebel minimums, pensionerebi da 

studentebi saerTod ganTavisufldnen gadasaxadebisagan;                      

• sxva kategoriis gamomgoneblebma gadaixadon dRevandel studentebsa da pensionerebze 

dakisrebuli mosakrebi; 

• umaRlesi saswavleblebis teqnikur fakultetebze SemoRebul iqnes patentmcodneobis 

swavleba (vfiqrobT, rom am RonisZiebebisaTvis saWiro Tanxa arc Tu ise didi iqneba).  

zemoaRniSnuli RonisZiebebi sagrZnoblad gazrdis stimuls da, rac aranakleb 

mniSvnelovania, SemoqmedebiTi Sromisa da gamogonebebis ganacxadebis raodenobas, rac 

SesaZloa, TandaTanobiT TvisebriobaSic gadaizrdos. 

amrigad, zemoTqmulidan gamomdinare, imedia qveynis Sesabamisi organoebisa da 

struqturebis warmomadgenlebi yurad iReben da gadaxedaven dRevandel kanonmdeblobas 

da miiReben iseT gadawyvetilebas, romelic erTdroulad sasargeblo iqneba rogorc 

qveynisaTvis, ise gamomgoneblebisTvisac. 
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INVENTION 
 

 

INVENTOR – A MOVER OF THE TECHNICAL PROGRESS 

C. Papava, V. Kopaleishili, O. Barbakadze, S. Barbakadze, T. Barbakadze 

(Georgian Technical University) 

 

Resume: The article is concerned to importance of invention. Even in ancient times there was understood, that 

the development of arbitrary country depends on the state of it’s inventors. Currently a lot of scientists and public 

figures confirmed those words. Any state should support their inventors. Unfortunately, by the our country legislation 

inventors have not such support, as application fees are excessive even for ordinary workers and employees, not to 

mention on pensioners and students. 

 
Key words: invention; patent; single inventor. 

 

 

 

 

ИЗОБРЕТАТЕЛЬСТВО  
 

 

ИЗОБРЕТАТЕЛЬ – ДВИГАТЕЛЬ ТЕХНИЧЕСКОГО ПРОГРЕCCА  

Папава Ц. А., Копалеишвили В. П., Барбакадзе О. Г., Барбакадзе С. О., Барбакадзе Т.О. 
(Грузинский технический университет) 

 
Резюме: Статья посвящена значимости изобретательства. Еще в глубокой древности понимали, что 

развитие любой страны во многом зависит от положения в ней изобретателей. По мнению ученых и 

государственных деятелей, любое государство должно поддерживать изобретателей. К сожалению, в законе 

нашей страны (Грузинская республика) изобретатели лишены такой государственной поддержки, так как 

пошлина при подаче заявки–непосильное бремя как для рядовых рабочих и служащих, так и для пенсионеров и 

студентов. 

 
Ключевые слова: изобретатель; патент, изобретатель-одиночка. 
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gaxseneba 

 

 

 

akademikosi vladimer WavWaniZe _ 95  

m. saluqvaZe, g. leJava, m. kandelaki 

(saqarTvelos mecnierebaTa erovnuli akademia, saqarTvelos teqnikuri universitetis  

v. WavWaniZis saxelobis kibernetikis instituti) 

 

 

 “me mjera, rom mecniereba ZiriTadi mamoZrave-

beli Zalaa adamianTa sazogadoebriv cxovrebaSi; 

yovelgvari inovacia bolos da bolos mecnierul 

Sedegebs efuZneba. sazogadoebis winsvla ekonomiku-

ri TvalsazrisiT mxolod da mxolod im informa-

cias eyrdnoba, romelsac qmnis mecniereba da teqno-

logiebi, maSin rodesac sazogadoeba da saxelm-

wifo maT exmareba da iniciativas, siaxleebsa da 

ideebs uWers mxars”. 

vladimer WavWaniZe 

 

 

gamoCenili qarTveli mecnieri, qarTuli kibernetikuli skolis fuZemdebeli, 

mecnierebisa da teqnikis damsaxurebuli moRvawe, Rirsebis ordenis kavaleri, saqarTvelos 

mecnierebaTa erovnuli da sainJinro akademiebis namdvili wevri, Jurnal “mecniereba da 

teqnologiebis” mTavari redaqtori (1991 _ 2009 ww.) vladimer WavWaniZe originaluri 

mecnieruli xelweriTa da stiliT, didi xalasi niWiTa da TvisebebiT gamorCeuli 

pirovneba, SesaniSnavi moqalaqe da marTlac rom uaRresad kolorituli figura gaxldaT, 

romelmac msoflios saxelovan mecnierTa aTaseulSi Rirseuli adgili daimkvidra.       

vladimer WavWaniZe daibada q. soxumSi 1920 wels. mamamisi, inJineri valerian WavWaniZe 

1937 wlis represiebs Seewira. v. WavWaniZem bavSvoba dedasTan _ elene tutuSkina-

WavWaniZesTan, da or ZmasTan erTad TbilisSi, oqros ubanSi ukidures gaWirvebaSi gaatara. 

1936 wels man warCinebiT daamTavra saSualo skola da swavla ganagrZo Tsu-is fizika-

maTematikis fakultetze. 1941 wels universitetis damTavrebisTanave igi jarSi gaiwvies da 

xanmokle momzadebis Semdeg frontze aRmoCnda... daiWra... rogorc ki gamojanmrTelda, 

kvlav nawilSi dabrunda. germaniis kapitulaciam budapeStSi mouswro. Semdeg iyo 

Soreuli aRmosavleTi, manjuria, xanmokle omi iaponiasTan da demobilizacia 1945 wlis 

bolos.              

 1946 wels v. WavWaniZe sakavSiro mecnierebaTa akademiis fizikis institutis aspiran-

turaSi Cairicxa. igi akademikos i. tamis aspiranti iyo. aspirantura man 1949 wels daa-

mTavra da muSaoba daiwyo saqarTvelos mecnierebaTa akademiis fizikis institutSi. dam-

wyebi mecnieri muSaki gansakuTrebiT dainteresda Candrasekaris meTodiT da statistikur-

albaTuri modelirebiT. es mis sakandidato disertaciazec aisaxa; sakandidato diser-

tacia Temaze `damuxtuli nawilakebis mravaljeradi gabneva da danakargebi nivTierebaSi 

gavlisas~ 1953 wels daicva. 

am periodSi igi gaecno erT-erTMpirvel publikacias, romelic exeboda monte-karlos 

meTodis gamoyenebas fizikuri eqsperimentis simulirebisaTvis. v. WavWaniZem umalve SeniSna 

am meTodis didi potenciali, rac gulisxmobda gansxvavebuli bunebis mqone movlenebis 
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modelirebis SesaZleblobas. man mokle droSi gamoaqveyna ramdenime seriozuli naSromi 

da am mimarTulebis erT-erTi aRiarebuli lideri gaxda. mimarTuleba ki swrafad 

viTardeboda da male gamoyenebiTi maTematikis mniSvnelovan nawilad iqca. 

pirvelad vladimer WavWaniZis saxeli farTo sazogadoebisTvis cnobili gaxda iseT 

sakiTxTan dakavSirebiT, romelic erTi SexedviT, mecnierebaze metad e.w. “komunizmis did 

mSeneblobasTan” iyo dakavSirebuli. stalingradis hesis mSeneblobis dros gaTvalis-

winebuli iyo betonis piramidebis saSualebiT md. volgis gadaketva. maSin ar arsebobda 

arc aseTi didi mdinaris gadaketvis gamocdileba da arc piramidebis saWiro raodenobis 

gaTvlis meTodebi. cnobilma specialistebma Tavi aarides pasuxismgeblobas; pasuxismge-

bloba ki didi iyo. Tuki piramidebis raodenoba sakmarisi ar aRmoCndeboda da mdinare ar 

gadaiketeboda, mdgomareoba Sefasdeboda, rogorc didi politikuri mniSvnelobis mqone 

warumatebloba. gaTvlebis Sesruleba daavales vladimer WavWaniZes. man monte-karlos 

specialurad modificirebuli meTodiT Seasrula gaTvlebi, romelTa Sedegi saocrad 

zusti aRmoCnda. poligonze darCa aTasobiT zedmeti piramida, romelic mSeneblobis 

“Tadarigianma” xelmZRvanelebma `yoveli SemTxvevisaTvis~ daamzadebines.  

swored maSin, rodesac v. WavWaniZes garantirebuli hqonda mecnierebis mniSvnelovani 

mimarTulebis erT-erTi fuZemdeblis saxeli da SesaniSnavi samecniero kariera, man 

kolegebis gasakvirad kidev erTxel da amjerad ukanasknelad Secvala gadawyvetileba: 

Sedga misi pirveli nacnoboba vineris `kibernetikasTan~ da gaakeTa arCevani, romlis 

erTguli darCa sicocxlis bolomde. vineris ideebi misTvis ara marto gasagebi da 

misaRebi iyo, aramed isini yvelaze kargad Seesabamebodnen mis miznebs, mis mecnierul 

gemovnebas, misi naturis masStabebs da Sexedulebebs mecnierebis rolisa da daniSnulebis 

Sesaxeb. vladimer WavWaniZis didma avtoritetma da mecnierulma siTamamem ganapiroba is, 

rom sabWoTa kavSirSi pirveli kibernetikis instituti gaixsna TbilisSi 1960 wels da mis 

direqtoradac dainiSna.  

institutis daarsebis pirveli dReebidanve WavWaniZes gaukvalavi gziT mouxda 

siaruli. kvlevis obieqtis arastandartulobam, aseve kvlevis aratradiciulma da 

arastandartulma meTodebma da saSualebebma institutis struqturisa da Siga kavSirebis 

formirebisas Tavidanve moiTxova arastandartuli midgomebi da gadawyvetilebebi. 

kibernetikis instituti imTaviTve gamoirCeoda mkveTrad gamoxatuli 

individualobiT, rac misi farToprofilianobiT gamoixateboda. es upirveles yovlisa 

ganpirobebuli iyo informaciis damuSavebis axali, maRali efeqturobis mqone meTodebisa 

da mowyobilobebis Seqmnis problemisadmi kompleqsuri midgomiT. 

Tavis droze kibernetikis institutis Seqmnas sazogadoeba erovnuli masStabis 

miRwevad Tvlida. kibernetikuli ideebi imdenad saintereso aRmoCnda, rom maT miizides 

axalgazrdobis saukeTeso nawili, romelsac SeiZleba imdroindeli inteleqtualuri 

elita ewodos. maT Soris iyo ramdenime Taoba axalgazrdebisa, romlebmac skola war-

CinebiT daamTavres da umaRlesi ganaTleba Tbilisis saxelmwifo universitetSi miiRes. 

tonis mimcemad ZiriTadad fizikosebi da maTematikosebi iTvlebodnen; aq iyvnen aseve 

ruseTis prestiJuli umaRlesi saswavleblebis kursdamTavrebulebi, SedarebiT asakovani 

mecnierebi, romlebsac soxumis fizika-teqnikis institutSi germanel specialistebTan 

erTad muSaobis gamocdileba hqondaT.  

 ase rom, kibernetikis institutSi Tavi moiyara niWierma da enTuziastma axalgazr-

dobam, romelebic gamoirCeodnen mecnieruli siTamamiT da ambiciurobiT; isini flobdnen 

msoflioSi mimdinare kvlevebis Sesaxeb uaxles informaciebs; amasTan, aRsaniSnavia isic, 

rom im periodSi SeuzRudavad xdeboda institutis xelsawyo-danadgarebiTa da masalebiT 

uzrunvelyofa (sabWoTa xelisufleba cdilobda ar CamorCenoda mowinave qveynebSi 

dawyebul iaraRis inteleqtualizaciis process da arafers iSurebda kibernetikis ganvi-

TarebisaTvis). yovelive amas emateboda institutis direqtorisa da samecniero 

xelmZRvanelis vladimer WavWaniZis inteleqti, codna, gamocdileba da unikaluri pirov-



109 
 

nuli Tvisebebi. is iyo ideebis namdvili generatori. misi uSualo xelmZRvanelobiTa da 

monawileobiT viTardeboda mecnierebis iseTi mimarTulebebi, rogoricaa: Teoriuli da 

maTematikuri kibernetika, xelovnuri inteleqtis problemebi, fsiqoevristikuli daprog-

rameba, saxeTa gamocnoba, kibernetikis meTodebi medicinaSi, biologiaSi, fsiqologiaSi, 

pedagogikur da ekonomikur mecnierebebSi, biokibernetikasa da bionikaSi, samedicino 

kibernetikaSi, neirokibernetikaSi; aseve viTardeboda fizikisa da qimiis axali teqno-

logiebi da meTodebi, rac optikuri gamomTvleli manqanis Seqmnis safuZveli gaxda. 

 sul raRac 10_15 weliwadSi kibernetikis instituti Camoyalibda mZlavr samecniero 

centrad, Tavisi mimarTulebis sayovelTaod aRiarebul flagmanad, romlis SesaZleblo-

bebi aRemateboda im droisaTvis arsebuli yvela analogiuri profilis dawesebulebis 

SesaZleblobebs. zemoaRniSnulis garda, mniSvnelovani Sedegebi iyo miRebuli albaTur-

statistikuri modelirebisa da prognozirebis, xelovnuri inteleqtisa da informaciis 

damuSavebis optoeleqtronuli saSualebebis Seqmnis mimarTulebiT. gansakuTrebiT Tval-

saCino iyo gamoyenebiTi mimarTulebebiT mopovebuli Sedegebi; kerZod: 

 wlebis ganmavlobaSi instituti aRiarebuli lideri iyo optikuri boWkos fizikisa da 

teqnologiis sferoSi. Tavis droze sensacia gamoiwvia gasajaroebulma kinokadrebma, 

romlebzec adamianis mfeTqavi guli institutis specialistebis mier Signidan, yovel-

gvari qirurgiuli kveTis gareSe iyo gadaRebuli. v. WavWaniZis yvela cda kibernetikis 

institutTan Seeqmna optikuri boWkos sacdeli warmoeba, gadaulaxav winaaRmdegobas 

waawyda. dRes msoflioSi optikuri boWko farTod gamoiyeneba informaciul teqno-

logiebsa da sxvadasxva endoskopsa da introskopSi; Seqmnilia Sesabamisi maRalSe-

mosavliani industria, Tumca kibernetikis institutSi es mimarTuleba dRes praqti-

kulad aRar arsebobs; 

 sakmaod did warmatebebs miaRwia kibernetikis institutma holografiis dargSi. maga-

liTad, polarizaciul holografiaSi gakeTda cnobili aRmoCena, romelsac udidesi 

mniSvneloba aqvs Tanamedrove da momavlis informaciuli teqnologiebis ganviTare-

bisaTvis. am mimarTulebiT instituti didi ZalisxmeviT inarCunebs garkveul pozi-

ciebs, Tumca mavanni cdiloben Senobidan laboratoriis gasaxlebas, rac praqtikulad 

mis ganadgurebas niSnavs; 

 met-naklebad myarad inarCunebs mowinave poziciebs Txevadi kristalebis laboratoria, 

rac ZiriTadad Sesabamis ucxour (germanul da italiur) centrebTan TanamSromlobiT 

aris ganpirobebuli; 

 biologiuri kibernetikis mimarTulebiT ganxorcielebuli kvlevebidan aRsaniSnavia 

delfinebisa da Ramurebis eqolokaciuri sistemebis kvleva da am kvlevebis safu-

Zvelze maRali efeqturobis mqone sistemebis Seqmna. marTalia, am mimarTulebam 

dakarga materialur-teqnikuri baza (delfinariumi), magram adre Catarebuli fundamen-

turi kvlevebis safuZvelze pentagonis Sesabamisi samsaxurebis dakveTiT grZeldeba 

muSaoba; 

 v. WavWaniZe gansakuTrebiT zrunavda robotteqnikis ganviTarebaze. bevrs, albaT, ax-

sovs institutis xarki politikuri koniunqturisaTvis: traqtori-roboti, romelic 

aRWurvili iyo teqnikuri mxedvelobis sistemiT, utraqtoristod avlebda idealur 

xnulebs; Tumca cotam Tu icis, rom robotteqnikis ganyofilebaSi Seqmnili aTi uni-

kaluri speqtrofotometri – `fotozavri~ gaSvebuli iyo kosmosSi da warmatebiTac 

muSaobda. 

mTeli rigi gamoyenebiTi samuSaoebia Sesrulebuli sxvadasxva sameurneo, TavdacviTi 

da kosmosis kvlevasTan dakavSirebuli uwyebis dakveTiT, romelTagan bevrs jerac ar 

daukargavs mecnieruli da praqtikuli Rirebuleba.  

v. WavWaniZis mier Seqmnili kibernetikuli skolis gavlena marto saqarTveloTi ar 

Semoifargleboda. aq sistematurad tardeboda sakavSiro simpoziumebi. 1961 wlidan 1981 

wlamde Catarda cxra aseTi simpoziumi, romlebzec ganixileboda kibernetikuli kvlevebis 
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praqtikulad mTeli Tematika. qarTuli kibernetikuli skolis avtoritetze metyvelebs is 

faqtic, rom 1975 wels TbilisSi Catarda xelovnuri inteleqtisadmi miZRvnili IV 

saerTaSoriso konferencia, romelSic monawileobdnen msoflios wamyvani kibernetikosebi. 

gadaWarbebuli ar iqneba, Tu vityviT, rom kibernetikis institutma udidesi roli 

Seasrula ara marto kibernetikis ganviTarebis saqmeSi, aramed kadrebis momzadebisa da 

maTi saerTo donis amaRlebis saqmeSic; kibernetikis institutis damsaxurebaa isic, rom 

saqarTvelos samecniero sazogadoeba `informaciis eras~ momzadebuli Sexvda. 

nebismieri didi da warmatebuli saqme, Cveulebriv, warmoSobs kritikosebs, ukmayo-

filoebs da, ubralod, moSurneebs. aseTi pirovnebebi gaCndnen rogorc Tavad kibernetikis 

institutSi, aseve mecnierebaTa akademiaSi da adgilobriv mTavrobaSic. isini avrcelebdnen 

sxvadasxva Wors da aubraloebdnen institutis miRwevebs. garkveul dromde maTi aqti-

uroba praqtikulad veraviTar gavlenas ver axdenda institutis cxovrebaze. Tumca...  

gasuli saukunis 70-iani wlebis bolos sruliad naTeli gaxda sabWoTa kavSiris 

krizisi da reformebis gatarebis aucilebloba. ganixileboda `ganaxlebuli kavSiris~ 

SenarCunebis utopiuri gegmebi, romelTa Tanaxmad respulikebSi arsebuli e.w. `stra-

tegiuli mniSvnelobis obieqtebi~ unda gadasuliyo sakavSiro daqvemdebarebaSi. samwu-

xarod, aseTi obieqtebis siaSi aRmoCnda kibernetikis institutic. v. WavWaniZes SesTavazes 

institutis sakavSiro daqvemdebarebaSi gadayvanis ramdenime varianti (maT Soris iseTic, 

romlis mixedviTac `piradad direqtori arafer SuaSi ar iqneboda~), magram misgan sastiki 

uari miiRes.  

 v. WavWaniZes kibernetikis instituti gaazrebuli hqonda, rogorc inteleqtualuri 

centri, romelsac mniSvnelovani gavlena unda moexdina qveynis ekonomikur da samxedro 

Zlierebaze, mosalodnel gardamaval periodSi sxvadasxva struqturis formirebaze. 

sakavSiro daqvemdebarebaSi gadasvla ki mniSvnelovan safrTxes Seuqmnida am gegmebs. 

Semdeg taqtika Seicvala. instituts CamoaSores da sakavSiro organizaciebis fili-

alebis saxiT gaaformes wamyvani qvedanayofebi, romelTagan erTi (`Волна~) muSaobda 

atomur wyalqveSa navebs Soris kavSiris problemaze, xolo meore (`Луч~) – frTosani 

raketebis mier samizneebis povnis inteleqtualur sistemaze. 

daumorCilebloba vladimer WavWaniZes ar apaties. institutSi Semovida finansuri 

revizia, `aRmoaCines~ xelfasis fondis ararsebuli gadaxarjva (am dros marto saxel-

Sekrulebo samuSaoebis SesrulebiT instituti yovelwliurad mravalmilionian Semo-

savals iRebda) da institutis direqtoris Tanamdebobidan gadaayenes... (1981_1985 wlebSi 

igi asrulebda kibernetikis institutis direqtoris moadgilis movaleobas samecniero 

dargSi). 

am periodidan kibernetikis institutSi daiwyo `didi dekadansi~ – sistemis rRveva. 

dRis wesrigSi dadga arastandartuli institutis `normalur~ CarCoebSi moqcevis sakiTxi, 

Tanac ise, rom am mimarTulebiT inicirebul da ganxorcielebul qmedebebs maqsimalurad 

respeqtabeluri saxe hqonoda. 

1981 wels ssr kavSiris mecnierebaTa akademiis prezidiumis gadawyvetilebiT saqar-

Tvelos ssr mecnierebaTa akademiisaTvis `daxmarebis~ aRmosaCenad (sic!), kerZod, kiber-

netikis institutis kvlevebis mimarTulebebis da struqturis dazustebis mizniT Tbi-

lisSi moavlines warmomadgenlobiTi komisia. komisiaSi avtoritetul mecnierebTan erTad 

Sediodnen sxvadasxva rangis Cinovnikebi da funqcionerebi.  

ra iyo komisiis WeSmariti daniSnuleba da ras gulisxmobda `daxmarebis~ arsi, sai-

dumlos aravisTvis warmoadgenda. 

cxadia, komisiis daskvna ar iyo bolomde obieqturi da srulad ar asaxavda kiber-

netikis institutis miRwevebs. magaliTad, masSi araferi iyo naTqvami delfinebis eqolo-

kaciuri sistemebis kvlevisa da am kvlevebis safuZvelze Seqmnili maRali efeqturobis 

mqone teqnikuri sistemebis Sesaxeb (rogorc ukve aRvniSneT am samuSaoTi dainteresebuli 

iyo pentagoni da Tavadve afinansebda mas); ar iyo naxsenebi agreTve warmatebuli kvlevebis 
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Sesaxeb robotikis da gamoyenebiTi kibernetikuli sistemebis mimarTulebaze (magaliTad, 

gaxmaurebuli traqtori-robotis Sesaxeb, romelic aRWurvili iyo teqnikuri mxedvelobis 

sistemiT, utraqtoristod muSaobda da idealur xnulebs avlebda); aseve institutSi 

Seqmnili kosmosis kvlevisaTvis gankuTvnili unikaluri speqtrofotometrebis Sesaxeb.  

miuxedavad komisiis miznebisa da winaswari ganwyobisa, mis mier Sedgenili daskvnis 

mixedviT SeiZleboda msjeloba imis Sesaxeb, Tu ra masStabebisa da ra donis samecniero 

centrs warmoadgenda kibernetikis instituti misi ngrevis dawyebis win.  

1985 wels saqarTvelos mecnierebaTa akademiis prezidiumis gadawyvetilebiT marTvis 

sistemebis institutSi v. WavWaniZis xelmZRvanelobiT samuSaod gadavida kibernetikis 

institutis mecnierTa jgufi 27 kacis SemadgenlobiT, sadac akademikos v. WavWaniZis 

iniciativiT Seiqmna manqanuri inteleqtis problemebis ganyofileba, romelsac Tavad 

xelmZRvanelobda gardacvalebamde (2009 w.). 

manqanuri inteleqtis problemebis ganyofilebaSi farTod gaiSala muSaoba 

gamomTvlel manqanaSi codnis warmodgenisa da aqtivizaciis problemebze. mimdinareobda 

samuSaoebi Semdegi mimarTulebebiT: informatika, manqanuri codnis problemebi, manqanuri 

inteleqti, eqspertul sistemaTa Seqmna, inteleqtualur sistemaTa Teoriis Seqmna, kiberne-

tikuli modelireba da imitacia. sivrcul-droiTi imitaciuri modelirebisa da koncep-

tualuri midgomis meTodis gamoyenebiT damuSavda kolxeTis dablobis daSrobisa da 

aTvisebis daproeqtebis sakiTxebi; ganviTarda neironuli qselebis da neirorobotebis 

Teoria sxvadasxva ganusazRvreli garemos pirobebisaTvis; damuSavda albaTur-sivrcul-

droiTi procesebis sinTezis neirokonceptualuri meTodebi, programulad orientirebuli 

codnis warmodgena inteleqtualur sistemebSi da sagnobrivi areebisaTvis codnis amokre-

fis da damoukideblobaTa dadgenis albaTuri meTodebi da sxv. 

zemoaRniSnulma procesebma kibernetikis instituts Tavisi daRi daasva _ sistemis 

ngreva daiwyo xelmZRvanelobaSi arasaTanado pirebis mosvliT: jer moiSala marTva, aRar 

iyo saerTo miznebi da samuSaoebis Sesabamisi koordinacia; instituts TandaTan tovebdnen 

gamocdili kadrebi; axalgazrdebisaTvis aRar iyo mimzidveli garkveul CarCoebSi 

moqceul institutSi simbolur xelfasze muSaoba. Semdeg daiwyo 90-iani wlebis koSmari 

da materialur-teqnikuri bazis ganukiTxavi Zarcva. 

institutTan SeuTanxmeblad da danaSaulebrivad ganxorcielda privatizacia, ris 

Sedegadac institutma dakarga unikaluri sacdel-sawarmoo baza. aRsaniSnavia, rom baza 

warmoadgenda specialur Senobas. masSi ganTavsebuli iyo sakonstruqtoro biuro; saamqro, 

romelic Seicavda 60-ze met liTondammuSavebel Carxs; minis (linzebisa da prizmebis 

damamzadebel) saamqros; Txevadi azotis, Jangbadisa da heliumis mwarmoebel maRali 

mwarmoeblurobis saamqros, minasabers da sasawyobo saTavsebs masalebis soliduri 

maragiT); gaiyida satransporto saSualebebi Tavisi boqsebiTa da saremonto saxelosnoTi; 

mTavari korpusis teqnikuri bloki, romelSic moTavsebuli iyo laboratoriebis 

eleqtrokvebis Zaluri transformatorebi, Senobis gaTbobis kaloriferebi, wyliT 

momaragebis rezervuarebi da tumboebi da saaqto darbazi; TanamSromlebis interesebis 

sruli ignorirebiT gaiyida agreTve institutis dasasvenebeli kotejebi daba sionSi. 

yvelaze mTavari ki is iyo, rom institutis SenobaSi Semoasaxles devnilebi. Semosaxleba 

Catarda moulodnelad, moumzadeblad, metismetad uxeSi formiT. laboratoriebidan ver 

moeswro yvela xelsawyo-danadgarisa da dokumentis gatana. devnilebs Soris myofi 

ramdenime borotmoqmedi jarTSi Cabarebis mizniT amtvrevda, Slida da iparavda 

yvelafers, rac Seicavda spilenZsa da alumins, Zvirfasi liTonebis Semcvel eleqtronul 

                                                 
 v. WavWaniZe gardaicvala 2009 wels 89 wlis asakSi. dakrZalulia saburTalos sazogado 

moRvaweTa panTeonSi. akademikos m. saluqvaZis winadadebiT da institutis TanamSromelTa 

ZalisxmeviT 2010 wels kibernetikis instituts vladimer WavWaniZis saxeli mieniWa. 
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komponentebs; moipares da gazides aveji; ramdenjerme daarbies biblioTeka. policia 

moqmedebda absoluturad araefeqturad, igi mxolod faqtebs afiqsirebda.  

miuxedavad yvela am gansacdelisa, vladimer WavWaniZis mier Seqmnili instituti ase 

Tu ise gadarCa! igi dResac arsebobs da funqcionirebs; magram TanamSromlebis saSualo 

asaki kritikuls miuaxlovda. aseT situaciaSi, rodesac xelfasi saarsebo minimumze 

naklebia da momavlis araviTari realuri perspeqtiva ar Cans, axalgazrdoba institutSi 

ar modis.  

roca instituti saqarTvelos teqnikur universitets dauqvemdebares, gaCnda imedi 

imisa, rom instituts SemouerTdebodnen praqtikanti studentebi, doqtorantebi da 

samecniero cxovrebas axal sisxls Sematebdnen; magram msgavsi araferi momxdara. piriqiT, 

institutma dakarga iuridiuli piris statusi, ramac damatebiTi siZneleebi warmoSva. 

kidev ramdenime weli da, Tu ase gagrZelda, kibernetikis instituti, albaT, arsebobas 

Sewyvets, xolo imis perspeqtiva, rom uaxloes aTwleulebSi saqarTveloSi raime msgavsi 

xelmeored aRmocendeba, praqtikulad nulis tolia. 

samwuxaroa, magram ...  
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avtorTa sayuradRebod 

 

qarTulenovani mravaldargovani samecniero-referirebadi Jurnali “mecniereba da  

teqnologiebi” perioduli gamocemaa; gamodis kvartalurad (weliwadSi oTxjer).  

1. avtoris/avtorebis (raodenoba ar unda aRematebodes 5-s) mier statia warmodgenili 

unda iyos mTavari redaqtoris saxelze qarTul enaze da Tan unda axldes: 

 akademiis wevris, wevr-korespondentis an kolegiis wevris wardgineba an dargis 

specialistebis  recenziebi (ori mainc); 

 reziume qarTul, inglisur da rusul enebze; 

 cnobebi avtoris/avtorebis Sesaxeb (romelTa mixedviT ivseba avtoris baraTi):  

avtoris/avtorebis gvari, saxeli, mamis saxeli, dabadebis weli, sacxovrebeli binis 

da samsaxuris misamarTebi, el. fosta, sakontaqto telefonebi (binis, samsaxuris, 

mobiluri). 

2.  statia amobeWdili unda iyos A4  formatis TeTr  qaRaldze 1,5 intervaliT, min-

dvrebis zoma _ 2-2 sm; statiis moculoba formulebis, cxrilebisa da naxazebis (fotosura-

Tebis) 10-12 nabeWdi gverdi, qarTuli teqstisaTvis gamoyenebuli unda iyos Acadnusx Srifti, 

inglisuri da rusuli teqstisaTvis _ Times New Roman, zoma _ 12; 

3.  statia gaformebuli unda iyos Semdegnairad: 

 rubrika (mecnierebis dargi); 

 statiis saTauri; 

 avtoris/avtorebis saxeli da gvari (srulad); 

 sad damuSavda statia; 

 qarTuli reziume da sakvanZo sityvebi unda iyos statiis dasawyisSi, inglisuri 

da rusuli reziumeebi sakvanZo sityvebianad _ statiis boloSi; 

 damowmebuli literaturis sia, romelic unda dalagdes teqstSi citirebis Tan-

mimdevrobis mixedviT, statias unda daerTos boloSi (literatura teqstSi 

aRniSnuli unda iyos cifrebiT kvadratul frCxilebSi); 

 naxazebi (fotosuraTebi) da cxrilebi Tavis warwerebianad unda ganTavsdes 

teqstSi. maTi kompiuteruli varianti unda Sesruldes TIfFformatSi (garCevadoba 

_ 150 dpi); 

 redaqtirebuli da koreqtirebuli masalis gamoqveynebaze Tanxmoba avtorma unda 

daadasturos xelmoweriT (redaqtirebuli versiaFan saredaqcio kolegiis mier 

dawunebuli statia avtors ar ubrundeba); 

 

damatebiTi cnobebisaTvis mimarTeT misamarTze: 0108 Tbilisi, rusTavelis gamziri 52, 

saqarTvelos mecnierebaTa erovnuli akademia. IV sarTuli, oTaxi 434, tel.: 299-58-27.  
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