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maRaltemperaturuli rezistiuli Rumlis avtomatizacia  

b. bendeliani, g. dgebuaZe, i. mecxvariSvili 

(soxumis ilia vekuas fizika-teqnikis instituti) 

 

 

reziume: Seqmnilia maRaltemperaturuli, avtomatizebuli, mravalfunqciuri Rumeli, 

romlis didi zomis kameraSi SesaZlebelia nimuSebis seriulad damuSaveba erTdroulad, 

swrafad da komfortulad. programuli marTvis funqcia saSualebas iZleva avtomaturad 

Seicvalos temperaturisa da drois reJimebi momsaxure personalis uSualo meTvalyure-

obis gareSe. sakontrolo wertilis miRwevisas gaTvaliswinebulia xmovani signalizacia, 

xolo Aavariuli situaciisas sistemis avtomaturi gamorTva.  

  

sakvanZo sityvebi: kontroleri; Rumeli; temperatura; marTva; avtomatizacia. 

  

 

 

Sesavali 

inovaciuri masalebis (nanostruqturuli, fxvnilovani, kristaluri, kompoziciuri) 

miRebis teqnologiebSi TermosinTezs mniSvnelovani adgili ukavia. TermosinTezis proce-

si pirdapir ukavSirdeba temperaturas, Sesabamisad, eqsperimentebis dros sayuradReboa mi-

si regulirebis preciziuloba. amasTan, is mTlianad unda eqvemdebarebodes teqnologiuri 

procesis sasurvel algoriTms. am mizniT aucilebelia Tanamedrove gamarTuli sqemis, 

saimedo marTvis da makontrolebeli sistemis damuSaveba.  

warmodgenili naSromi eZRvneba maRaltemperaturuli zegamtarebis teqnologiebSi 

rezistiuli Rumlis avtomatizacias da saTanado Termuli sinTezis efeqturobis amaRle-

bas sxvadasxva droiTi modelebis gamoyenebiT [1, 2].  

 

 

ZiriTadi nawili 

rezistiuli Rumlis avtomatizaciis da saTanado Termuli sinTezis efeqturobis 

amaRlebis mizniT kriogenuli teqnikisa da teqnologiebis laboratoriaSi arsebuli 

СНОЛ-1100 maRaltemperaturuli Rumlis bazaze damuSavebuli, Seqmnili da gamocdilia 

temperaturis marTvis axali bloki tmb-1. temperaturis mimwodad gamoyenebulia RumelSi 

CamontaJebuli da dagraduirebuli Termowyvili.  

marTvis blokis principuli eleqtruli sqema mocemulia 1-l nax-ze.  
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nax. 1. marTvis blokis principuli eleqtruli sqema. CB1 _ avtomaturi CamrTveli; L1-L4 _ neonis naTurebi;  

RL1 _ myarsxeuliani rele; RL2 _ eleqtromagnituri rele; F1 _ dnobadi mcveli; S1-S2 _ tumblerebi;  

CN7200 _ firma Omega-s temperaturis kontroleri; LS _ xmovani signalizacia; TC _ Termowyvili 

 

sqema muSaobs Semdegnairad: CB1 CamrTvelis CarTvis Semdeg S1 tumbleriT vrTavT 

temperaturis kontrolers, CairTveba L3 neonis naTura _ kontroleri. kontroleris wina 

panelze arsebuli marTvis RilakebiT virCevT teqnologiuri procesis sasurvel 

algoriTms, romlis Sesabamisad xdeba Rumlis gamxurebeli elementis marTva RL1 reles 

meSveobiT. am reles 1RL1 kontaqtis Sekvrisas inTeba L2 neonis naTura _ Rumeli. RL1 

warmoadgens myarsxeulian reles. masSi Sesasvleli signali miewodeba Suqdiods, romelic 

gadascems signals fotodiodur matricas, sadac warmoqmnili Zabva marTavs tiristorul 

Zalovan gasaRebs gamosasvlelze. CveulebrivTan SedarebiT myarsxeuliani reles 

upiratesobaa is, rom mas ar gaaCnia meqanikuri kontaqtebi, eleqtromagnituri xarvezebi, 

gacilebiT swrafmoqmedia, aqvs ufro meti muSaobis resursi da sxv. vinaidan Rumlis 

simZlavre didia (daaxloebiT 3 kvt), SesaZloa rele gadaxurdes, amitom is damagrebulia 

radiatorze da damatebiT grildeba quleris saSualebiT. K-tipis TC Termowyvili 

Cadgmulia Rumlis ukana nawilSi da pirdapir uerTdeba Termokontroleris Sesabamis 

Sesasvlelebs.  

sqemaSi gaTvaliswinebulia signalizacia. temperaturis sakontrolo wertilis 

miRwevisas kontroleris me-6 da me-7 kontaqtebi Seikvreba da S2 tumbleris gavliT 

CairTveba sasignalo xmovani signali [3]. Tuki raime mizezis gamo temperaturam kameraSi 

gadaaWarba kritikul zRvars, regulatoris gamosasvlelze (14) gaCndeba signali, romelic 

CarTavs RL2 reles da L4 sasignalo naTuras. amasTan, is gaTiSavs Tavis 1RL2 kontaqts, 

gamorTavs kontrolers da Tavisi meore, 2RL2 kontaqtiT gadava qselidan pirdapir kvebaze. 

kontroleris gamorTvis gamo Rumlis gamxurebeli elementi gamoirTveba da aRar CairT-

veba, sanam momsaxure personali ar gaarkvevs avariis mizezs. Rumeli SeRebilia Tbomedegi 

maRaltemperaturuli (800 0C-ze meti) saRebaviT _ DEI 010301 Black High-Temperature Silicone 

Coating. gamoyenebulia kanaduri firma Omega-s SN7200 temperaturis regulatori da SSRL240 

myarsxeuliani rele Rumlis gamxurebeli elementis samarTavad. kontroleris arCeva ga-
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napiroba firmis saimedoobam, TviTon kontroleris funqcionalurma SesaZleblobebma 

(Sesasvleli mowyobilobebis didi mravalferovneba, gamosasvlelebis parametrebis 

SerCevis SesaZlebloba, teqnologiuri procesis programuli marTvis SesaZlebloba da 

a.S) da misaRebma fasma. Mme-2 nax-ze mocemulia modernizebuli Rumlis saerTo xedi, xolo 

Mme-3 nax-ze _ RumelSi temperaturis damokidebuleba droze. 

 

                 

 

 

 

 

unda aRiniSnos, rom СНОЛ-1100 rusuli warmoebis Rumlis konstruqciuli naklovane-

bebis (kameris arasakmarisi hermetuloba) gamo masSi temperaturis cdomileba Seadgens 5 0C-s, 

rac evropuli da amerikuli warmoebis analogiur RumlebTan (10C) SedarebiT bevrad ufro 

dabalefeqturia. 

 

 

daskvna 

amrigad, Catarebuli samuSaos Sedegad Seiqmna avtomatizebuli, mravalfunqciuri 

maRaltemperaturuli Rumeli. kameris didi zomebi SesaZlebels xdis erTdroulad, 

swrafad da komfortulad damuSavdes nimuSebis didi seria. programuli marTvis da 

avariuli gamorTvis funqciebi ki saSualebas iZleva avtomaturad moxdes temperaturisa 

da drois reJimebis Secvla momsaxure personalis meTvalyureobis gareSe. 
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nax. 2. modernizebuli Rumlis 

saerTo xedi 

nax. 3. RumelSi temperaturis damokidebuleba 

droze 
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PHYSICS 
 
 

AUTOMATION OF THE HIGH-TEMPERATURE RESISTIVE FURNACE 

B. Bendeliani, G. Dgebuadze, I. Metskhvarishvili 

(Ilia Vekua Sukhumi Institute of Physics and Teсhnology) 

 

Resume:There is created high-temperature, automated, multipurpose furnace Institute. Big size of the chamber 

allows us simultaneously, quickly and comfortably process big series of samples. Program of control function gives us 
the possibilities to change temperature and the time modes without continuous presence of the service personnel. Sound 
alarm system turns on at reaching to the control point and automatic shut-down is provided at emergency situations. 

 

Key words: controller; furnace; temperature; control; automation. 

 

 

 

 

ФИЗИКА 

 

АВТОМАТИЗАЦИЯ ВЫСОКОТЕМПЕРАТУРНОЙ РЕЗИСТИВНОЙ ПЕЧИ 

Бенделиани Б.Г., Дгебуадзе Г.Н., Мецхваришвили И.Р. 

(Сухумский Физико-технический институт им. И. Векуа) 

 
Резюме: Создана высокотемпературная автоматизированная многофункциональная печь. Большие 

размеры камеры позволяют одновременно быстро и комфортно обрабатывать большие серии образцов. 
Функция программного управления дает возможность менять температуру и временные режимы без 
постоянного присутствия обслуживающего персонала. Предусмотрена звуковая сигнализация при достижении 
контрольной точки и автоматическое отключение системы при аварийных ситуациях.  

 
 

Ключевые слова: контроллер; печь; температура; управление; автоматизация. 
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                                      agroteqnologia 

 

 

 

sasoflo-sameurneo miwaTsargebloba saqarTvelos Tanamedrove 

ekonomikur pirobebSi (Sida qarTlis regionis magaliTze)  

g. mexriSvili 

(saqarTvelos teqnikuri universitetis cotne mircxulavas saxelobis wyalTa meurneobis 

instituti)    

 

      

reziume: statiaSi ganxilulia miwaTsargeblobis sakiTxebi; maT Soris saqarTvelos 

sasoflo-sameurneo savargulebis struqturis cvlileba ukanaskneli 20_25 wlis 

ganmavlobaSi; gamovlenilia privatizaciis procesis Semdgomi ganviTarebis mniSvnelovani 

potenciuri SesaZleblobebi, ijariT gacemuli farTobebis zrdis tendencia. 

     

sakvanZo sityvebi: soflis meurneoba; savargulebis struqtura; kerZo privatizacia; 

miwaTsargebloba; ijara.  

 

 

 

 

Sesavali      

saqarTvelos saxelmwifo mowyobis politikuri safuZvlebis Secvlam gamoiwvia misi 

ekonomikuri zednaSenis Zireuli cvlilebebi; kerZod, soflis meurneobis sabazro 

ekonomikur urTierTobebze gadasvlam da miwis savargulebis privatizaciam soflad 

Camoayaliba mewarmeTa axali fena _ wvril fermerTa fena, romelmac soflis mcxovrebTa 

TiTqmis 70 % Seadgina. Sesabamisad, gaCnda wvrili fermeruli meurneobebi, romlebic 

soflad warmoebuli sasoflo-sameurneo produqciis TiTqmis 85 %-s iZleva.  

      

 

ZiriTadi nawili 

saqarTvelo ZiriTadad agraruli qveyanaa. qveynis saerTo farTobidan daaxloebiT 

2991100 ha sasoflo-sameurneo savarguls warmoadgens. qveynis mosaxleobis 1019800 

mcxovrebi miwiT mosargeblea, aqedan 693400 soflis mkvidria. miwiT mosargebleTa struq-

tura da savargulebis ganawileba mocemulia 1-l cxrilSi. 

rogorc cxrilidan Cans, miwiT mosargebleTa ZiriTadi nawili gaerTianebulia 

pirvel da meore jgufebSi (95.6 %),  magram maT mflobelobaSia miwis savargulebis 59.9 %. 

aRsaniSnavia, rom mewarme flobs mxolod 1.25 ha-s da zogjer ufro nakleb farTobsac. 

miuxedavad imisa, rom fizikuri da iuridiuli pirebis raodenobaa   4.4 %, maT 

gankargulebaSia miwis savargulebis  49.1 %. TiToeul fizikur pirze modis 4.94-dan  5.76 

ha-mde, iuridiul pirze ki _ 101.2-dan 156.9  ha-mde.  
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cxrili 1 

 

miwiT mosargebleTa struqtura da sasoflo-sameurneo 

savargulebis gadanawileba mwarmoebelTa Soris 
 

 

 

saqarTveloSi sasoflo-sameurneo miwebis privatizacia 1992 wlidan daiwyo. priva-

tizaciis mizani iyo miwis nakveTebis gadasvla meurnis srul gankargulebaSi, riTac igi 

warmoebis ZiriTad saSualebad iqceoda. Pprivatizacia Seexo sasoflo-sameuneo savargule-

bis yvela kategorias, saxnavidan dawyebuli saZovriT damTavrebuli.  me-2 cxrilSi 

mocemulia privatizaciis Sedegebi 2000 wlisaTvis. 

 

cxrili 2 

 

sasoflo-sameurneo savargulebis struqtura 

(privatizaciis Sedegebi 2000 wlisaTvis) 

 

miwiT mosargebleTa raodenoba 

sofelSi 

mcxovrebi 

qalaqSi 

mcxovrebi 

sul Ffizikuri  

 piri 

iuridiuli 

piri 

      sul 

aTasi 

suli 

% aTasi 

suli 

% aTasi 

suli 

% aTasi 

suli 

% aTasi 

suli 

% aTasi 

suli 

% 

693.4 65.6 326.4 30 40.99 95.6 40.99 3.84 5.52 0.6 46.51 4.4 

miwis farTobi, ha 

sofelSi 

mcxovrebi 

qalaqSi 

mcxovrebi 

sul Ffizikuri 

piri 

iuridiuli 

piri 

sul 

aTasi 

ha 

% aTasi 

ha 

% aTasi 

ha 

% aTasi 

ha 

% aTasi 

ha 

% aTasi ha % 

717.1 46.2 326.4 30 789.7 50.9 202.4 13.1 556.1 36 761.0 49.1 

saSualo farTobi erT mosargebleze, ha 

sofelSi 

mcxovrebi 

qalaqSi 

mcxovrebi 

sul Ffizikuri 

piri 

iuridiuli 

piri 

sul 

1.03 _ 0.82 0.22 _ 0.23 0.774 _ 

0.58 

4.94 _ 5.76 101.2 _ 156.9 16.36 _ 20.8 

savargulebis 

saxeebi 

sakuTrebaSi 

gadacemuli 

ijariT 

gacemuli 

gaunawilebeli sul 

savargulebi 

 

saxnavi 

aTasi ha % aTasi ha % aTasi ha % aTasi ha % 

431.9 54.8 260.0 33.0 96.5 2.2 788.4 100 

Mmravalwliani 

nargavebi 

185.7 66.6 31.0 11.11 62.2 2.3 278.9 100 

saTibi 44.6 33.6 28.6 20.1 65.31 6.1 141.5 100 

saZovari 124.5 7.0 441.4 24.8 1216.4 8.3 782.3 100 

sul 789.7 26.4 761.0 25.4 1440.4 48.2 2991.1 100 
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cxrilidan Cans, rom miwis savargulebis 789700 ha, anu 26.4 %, privatizebulia. 

savargulebis kategoriebis mixedviT Catarebuli analizis safuZvelze dadgenilia, 

rom maqsimalurad privatizebulia SedarebiT uxvmosavliani, Zvirad Rirebuli nayofis 

momcemi savargulebi (saxnavi _ 66.6 da mravalwliani nargavebi _ 54.8 %). Aamave kategoriis 

savargulidan ijariT gacemulia, Sesabamisad, 11.11 da 33 %, e. i. am kategoriis savargu-

lebidan sasoflo-sameurneo warmoebaSi gamoyenebulia 77.71 da 87 %. SedarebiT dabalia 

(33.6 %) saTibebis privatizaciis maCvenebeli, saZovrebisa ki mxolod 7 %-ia, rac ga-

mowveulia am kategoriis savargulebis maRalmTian zonaSi arsebobiT da maTi soflis 

saerTo sargeblobaSi datovebiT.  

privatizaciis Sedegebi mniSvnelovnad gansxvavdeba erTmaneTisagan regionebis mixed-

viT, vinaidan isini damokidebulia sasoflo-sameurneo warmoebis specializaciasa da 

landSaftur pirobebze.  magaliTad, Sida qarTlis regionSi, sadac ZiriTadad ganviTare-

bulia memcenareoba da mexileoba, privatizacia maqsimalurad Seexo saxnav savargulebsa 

da mravalwlian nargavebs. Sida qarTlis sasoflo-sameurneo savargulebis privatizaciis 

naTel magaliTs kaspis raionis savargulebis privatizaciis Sedegebi warmoadgens 

(cxrili 3).  

                                                                             cxrili 3 

kaspis raionis sasoflo-sameuneo savargulebis privatizaciis  

 Sedegebi 2000 wlisaTvis (aTasi ha) 

 

rogorc me-3 cxrilidan Cans, maqsimalurad aris privatizebuli saxnavi miwebi da 

mravalwliani nargavebiT dakavebuli farTobebi  (Sesabamisad, 17.4 %  da 99 %), ijariTaa 

gacemuli 76.0  da 1 %. gaunawilebelia saxnavi farTobebis mxolod  6.6 %,  maSin rodesac 

saTibebidan da saZovrebidan saxelmwifos  mflobelobaSi  rCeba,  Sesabamisad,  59  da  

23.4 %. privatizaciis  aseTi  suraTi ganpirobebulia kaspis raionis sasoflo-sameurneo 

warmoebis mimarTulebiT, sadac saTibebsa da saZovrebs 50 aTasi ha ukavia.  

privatizaciis Sedegad soflad Camoyalibda meurneobis ZiriTadad ori kategoria: 

msxvili fermeruli meurneoba  50-dan  100 ha-mde da ufro meti farTobis savargulebiT da 

wvrili fermeruli meurneoba 0.25 _ 1.25 ha-dan 5 ha-mde savargulebiT.  maT Soris miwis 

savargulebis soflis mosaxleobaze gadanawileba mocemulia 1-l cxrilSi. msxvil 

fermerul meurneobaSi SeiZleba gamovyoT ori kategoria: individualuri meurneoba da 

asocirebul wvril fermerTa meurneoba. miuxedavad imisa, rom aseTi meurneobebis mflo-

belobaSia privatizebuli savargulebis TiTqmis 50 %, maT mier warmoebuli produqciis 

moculoba mcirea, vinaidan sasoflo-sameurneo kulturebis movla-moyvana da aReba jer 

kidev moZvelebuli, eqstensiuri teqnologiebiT xdeba da mosavlianobac, Sesabamisad, 

savargulebis 

saxeebi 

sakuTrebaSi 

gadacemuli 

ijariT 

gacemuli 

gaunawilebeli sul 

savargulebi 

saxnavi 

aTasi 

ha 

% aTasi 

ha 

% aTasi ha % aTasi 

ha 

% 

7.4 17.4 32.3 76.0 2.74 6.6 42.44 100 

mravalwliani 

nargavebi 8.36 99.0 0.11 1.0 - 0 8.47 100 

saTibi 1.01 4.0 0.1 37.0 0.16 59.0 0.27 100 

saZovari 1.13 0.2 38.0 76.4 11.6 23.4 49.73 100 

sul 15.9 15.8 70.5 69.9 14.5 14.3 100.9 100 
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mwiria. aqedan gamomdinare, sasoflo-sameurneo produqciis ZiriTadi mwarmoebelia wvrili 

fermeruli meurneobebi. wvril fermerul meurneobebSi sami saxe SeiZleba gamovyoT: 

fermeruli, glexuri, da sakarmidamo. sakarmidamo nakveTebis (0.22 _ 0.25 ha farTobiT) 

wvrili glexuri meurneobis (0.45 ha-mde farTobiT) daniSnulebaa sakuTari moxmarebis 

produqciis warmoeba. wvrili fermeruli meurneobis mier dakavebuli farTobi Seadgens 

0.75 _ 1.25 ha-s da mis funqciebSi Sedis rogorc komlis sruli uzrunvelyofa kvebis pro-

duqtebiT, ise sarealizacio produqciis warmoeba. Tanamedrove mowinave teqnologiebisa 

da Sesabamisi teqnikuri saSualebebis gamoyenebiT SesaZlebeli iqneba sarealizacio pro-

duqciis warmoeba yvela kategoriis wvril fermerul meurneobebSi. 

fermeruli meurneobis warmatebiT funqcionirebisaTvis aucilebelia ganisazRvros 

misi sawarmoo mimarTuleba sarealizacio produqciis warmoebazea gaTvlili, Tu 

sasoflo-sameurneo produqtebze mxolod komlis moTxovnilebas iTvaliswinebs. saerTod, 

sasurvelia mcire fermeruli meurneobis orientireba im monokulturaze, romelic 

mosavlianobis mixedviT optimaluria meurneobis zonisaTvis; amasTan, mowinave manqanuri 

teqnologiebis gamoyenebisas uzrunvelyofs meurneobis rentabelurobas da maqsimalur 

mogebasac iZleva. aseT SemTxvevaSi fermeris moTxovnilebas monokulturis garda, sxva 

sasoflo-samurneo produqtebze regionuli bazaric daakmayofilebs. imave regionuli 

bazris saSualebiT moxdeba fermeris mier warmoebuli ZiriTadi produqciis realizacia. 

mcire fermeruli meurneobis am wesiT mowyobas ewinaaRmdegeba qarTveli glexis 

mentaliteti, romlis mixedviT igi valdebulia ojaxis moTxovnileba sasoflo-sameurneo 

produqtebze ZiriTadad sakuTari warmoebis produqtebiT daakmayofilos. amrigad, 

fermeruli meurneobisaTvis sasoflo-sameuneo kulturebis nomenklaturis SerCevis dros 

gaTvaliswinebuli unda iyos rogorc zonis bunebriv-klimaturi Taviseburebebi, ise kom-

lis moTxovnileba. warmoebis aseTi forma SeiZleba maqsimalurad rentabeluri ar iyos, 

magram kulturebis SerCevis dros am principiT xelmZRvaneloba aucilebelia.  

zemoaRniSnulidan gamomdinare, cxadia, rom miwis savargulebis sakuTrebaSi gada-

cemisa da ijariT gacemis procesi jer kidev sagrZnoblad CamorCeba soflis meurneobis 

ganviTarebis moTxovnilebebs. dRes sabazro ekonomikis Semdgomi ganviTarebisaTvis 

aucilebelia wvrili fermeruli meurneobebis (5 ha-mde) wilis da msxvili farTobebis 

ijariT gacemis Semdgomi gazrda gaunawilebeli farTobebis Semcirebis xarjze. 
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AGROTECNOLOGY 
 
 
AGRICULTURAL LAND-TENURE UNDER THE MODERN ECONOMIC CONDITIONS                     
OF GEORGIA  (ON THE EXAMPLE OF SHIDA KARTLI REGION) 

G. Mekhrishvili      

(Ts. Mirtskhulava Water Management Institute of Georgian Technical University) 
        

Resume: There are discussed the issues about land-tenure, including changes to the structure of the agricultural 

lands during last 20 _ 25 yars. There was evinced an important potential opportunities for further development of the 

privatization process, extension of the areas to be leased. 

	
Key words: agriculture; structure of arable lands; private privatization; land-tenure; lease. 
 

                

       

   АГРОТЕХНОЛОГИЯ 

   

СЕЛЬСКОХОЗЯЙСТВЕННОЕ ЗЕМЛЕПОЛЬЗОВАНИЕ В СОВРЕМЕННЫХ 
ЭКОНОМИЧЕСКИХ УСЛОВИЯХ ГРУЗИИ (НА ПРИМЕРЕ ШИДА КАРТЛИЙСКОГО 
РЕГИОНА) 

Мехришвили Г. Д. 

(Институт водного хозяйства Грузинского технического университета им. Ц. Мирцхулава) 

 

Резюме: Рассмотрены вопросы землепользования, в том числе изменение структуры сельскохозяйс-

твенных угодий Грузии за последние 20_25 лет. Выявлены значительные потенциальные возможности 

дальнейшего развития процесса приватизации; увеличения площадей, передаваемых в аренду.  
 
Ключевые слова: сельское хозяйство; структура угодий; частная приватизация; землепользование; 

аренда. 
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metalurgia 

 

 

teqnikuri siliciumis miRebis procesis modelireba adgilobrivi 

nedleuli masalebis gamoyenebiT  

j. mosia, g. nikolaiSvili, m. WumbaZe, a. juluxiZe  

(ferdinand TavaZis metalurgiisa da masalaTmcodneobis instituti) 

 

 

reziume: naSromSi mocemulia adgilobrivi sabadoebis gamoyenebiT kvarcis karbo-

Termuli aRdgenis fizikur-qimiuri safuZvlebis kvlevis Sedegebi. kvarcis laborato-

riuli kvlevebi moicavda iseTi parametrebis Seswavlas, rogoricaa simkvrive, wyal-

STanTqma, eleqtrofizikuri Tvisebebi da qcevebi gaxurebis dros. mocemulia agreTve 

siliciumis karboTermuli miRebis Termodinamikuri modelirebis Sedegebi. 

 

sakvanZo sityvebi: teqnikuri siliciumi; kvarci; kvarcitebi; oqsiduri naerTebi; 

aqroladebi; Termogravimetriuli analizi; aRmdgeni; karboTermuli aRdgena; nadnobi.  

 

 

 

Sesavali 

msoflioSi metalurgiul, anu teqnikur, siliciumze maRali moTxovnileba gana-

pirobebs misi mwarmoeblebis raodenobis aucilebel zrdas. Sedegad mTel rig qveynebSi 

intensiurad mimdinareobs samuSaoebi, romlebic exeba arsebuli nedleulis bazaze 

teqnikuri siliciumis dnobis teqnologiis procesis srulyofasa da ZiriTadi mowyo-

bilobebis muSaobis optimizacias teqnikuri siliciumis mwarmoeblebis moTxovnebis gaTva-

liswinebiT, rac mTlianobaSi gamoiwvevs gamodnobili produqciis xarisxis amaRlebas. 

gansakuTrebiT didi yuradReba eqceva sufTa naxSirbadovani aRmdgenebis SerCevas; aseve 

myari aRmdgenebis realuri reaqciis unaris Sefasebas siliciumis eleqtroTermiis pro-

cesTan mimarTebaSi, dnobis procesSi minarevebis qcevis analizs, maT ganawilebas dnobis 

produqtebs Soris, agreTve gamosadnobi metalurgiuli siliciumis qimiuri Sedgenilobis 

prognozirebas. 

aucilebelia garkveuli moqmedeba rogorc madneuli nedleulis miRebis, ise momza-

debis (naWrovani kvarcitebis damsxvreva-dafraqciebis) dros warmoqmnili wvrili fraqciis 

danaWrovnebis efeqturi xerxebis SerCevis mimarTulebiT, agreTve warmoebis sferoSi 

iseTi gavrcelebuli masalebis gamoyenebis kuTxiT, rogoricaa kvarcis qviSebi. 

teqnikuri siliciumis warmoebis Taobaze arsebul literaturaSi cotaa masala, 

romelic miZRvnilia sxvadasxva sabados kvarcis kompleqsuri Seswavlisadmi misi xaris-

xisa da gamoyenebis efeqturobis kuTxiT. kvarcis dabzarva da daqucmaceba madanTermuli 

eleqtroRumlebis sakerZeze auaresebs kazmis airganvladobas da iwvevs mis Secxobas. amis 

Sedegad uaresdeba dnobis teqnikur-ekonomikuri maCveneblebi. amitom kristaluri 

siliciumis gamosadnobad yvela kvarci ar gamodgeba, radganac dnobis dros misi saxeebi 

erTnairi qimiuri Sedgenilobis drosac ki gansxvavebulad iqceva rogorc gaxurebis, aseve 

aRdgenis maRaltemperaturul stadiebSi. es gansxvavebebi damokidebulia minarevebis 

xasiaTsa da Semcvelobaze, kristaluri fazebis struqturaze da sxva faqtorebze, 

romlebic ganpirobebulia kvarcebis genezisiT. 
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ZiriTadi nawili  

kvarcis nedleulis sabadoebi da gamovlinebebi saqarTveloSi SeiniSneba bevr 

regionSi, xasiaTdeba gansxvavebuli TvisebebiT, Sesabamisad, sxvadasxva samrewvelo 

mniSvnelobiTac [1]. Cvens SemTxvevaSi ZiriTadi kvlevebi Catarda raWis regionSi (sof. 

Rebi) arsebuli kvarcisa da kvarcitebis gamovlinebebze. aRebuli nimuSebi damuSavda 

sxvadasxva teqnikuri operaciis (dezintegracia, fraqciuli klasifikacia cxaurze, 

gadarecxva da sxv.) gamoyenebiT. kvarcis miRebul nimuSebSi ZiriTadi komponentebis 

Semcveloba (%) icvleboda Semdeg zRvrebSi: SiO2 _ 97_99; Al2O3 _ 0,27_0,95; MgO _ 0,13_0,20; CaO 

_ 0,07_0,10; Fe2O3 _ 0,10_0,75; Mn _ 0,03; TiO2 _ 0,10_0,15; Cu _ 0,001; B _ 0,002. aqve unda aRiniSnos 

isic, rom wvrili fraqciebi xasiaTdeba SiO2-is SedarebiT dabali SemcvelobiT, msxvil 

fraqciebSi ki misi Semcveloba aRwevs 99 %-s. kaJmiwis cvalebadi Semcvelobis mixedviT, 

aRniSnul kvarcs esaWiroeba gamdidrebis specialuri saSualebebi kristaluri 

siliciumis warmoebaSi misi gamoyenebis dros. 1-l nax-ze naCvenebia kvarcis natexebi 

daqucmacebamde. 

 
nax. 1. raWis (Rebi) kvarcis natexebi 

 

es kvarci upiratesad Ria Seferilobisaa, rac miuTiTebs hematitis dabal Semcvelo-

baze. napralebze (bzarebze) SeiniSneba rkinisa da manganumis hidrooqsidebis apkebis 

ganviTareba. mTlianobaSi kvarci msxvilmarcvlovania da aqvs daxuruli mcire zomis 

forebi. 

kvarcis laboratoriuli gamokvlevebis dros xdeboda iseTi parametrebis Seswavla, 

rogoricaa simkvrive, wylis STanTqma da qcevebi gaxurebis dros. wylis maRali STanTqmis 

unari iTvleba mis uaryofiT Tvisebad, radganac SeuZlia kvarcis wyliT gajerebuli 

natexebis daqucmaceba orTqlis intensiuri gamoyofiT Rumlis sakerZeze misi moxvedris 

dros. amitom siliciumis gamodnobisas kvarcis es Tviseba teqnologiurobis Tvalsaz-

risiT misi mniSvnelovani maxasiaTebelia.  

wylis STanTqmis unaris dasadgenad sacdeli nimuSis awonva xdeboda haerze da 2,5 

sT-is ganmavlobaSi _ distilirebuli wyliT gaJRenTvis Semdeg. cdebis Sedegad dadginda, 

rom nimuSis simkvrive toli iyo 2,60 g/sm3-is da wyalSTanTqma _ 0,13 %-is. 

DTA-analiziT, kvarcis nimuSebis Seswavlis dros derivatogramaze 1000 oC-mde 

fiqsirdeba adsorbciuli wylis danakargi T=100_130 oC, romelic damaxasiaTebelia 

kvarcisaTvis. piki derivatogramaze T=580 oC dros mianiSnebs kvarcis α-β gardaqmnis efeqtze 

(nax. 2).  

kvarcis Termuli mdgradoba da misi qceva gaxurebis dros Seswavlil iqna tamanis 

RumelSi oTaxis temperaturidan 1400 oC temperaturul intervalSi 10 oC/wT siCqariT 

gaxurebis dros. kvarcis nimuSebi AaRniSnul temperaturul intervalSi ar qucmacdeba. 

Termul dartymaze gamocdis drosac bzarebi ar SeiniSneba. kvarcis darbilebisa da 

dnobis temperatura meryeobs 1500 _ 1730 oC SualedSi.  

 siliciumis warmoebis tradiciuli meTodis dros aRmdgenad, Cveulebriv, gamo-

iyeneba sxvadasxva naxSirbadSemcveli masala; kerZod, xis naxSiri, navTobis koqsi, grafiti 

an muri granulebis saxiT. 
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yvelaze ukeTes aRmdgenad iTvleba xis naxSiri misi maRali reaqciis unarisa da 

didi eleqtruli winaRobis gamo. yvelaze sufTa tradiciul aRmdgenSi _ navTobis koqsSi 

_ nacris Semcveloba ar aRemateba 0,5 %-s. gamoyenebuli aRmdgenebis kuTri eleqtrowina-

Roba gansazRvravs sakazme kompoziciis eleqtrogamtarobas, romelzedac aris damokide-

buli RumelSi eleqtrodebis CaSvebis siRrme, eleqtroenergiis xarji da teqnologiuri 

procesis sxva maxasiaTeblebi [2]. teqnikuri siliciumis warmoebis dros gamoyenebuli 

aRmdgenebisaTvis es maCvenebeli icvleba farTo zRvrebSi: xis naxSirisaTvis 10 _ 106 om/sm-

dan, navTobis koqsisaTvis < 1 om/sm-mde. 

 
                       100   200  300  400  500  600  700  800   900   1000 ToC 

 

nax. 2. raWis (Rebi) sabados kvarcis derivatograma 

 

xis naxSiris kuTri eleqtrowinaRoba sawyis momentSi SedarebiT maRalia, magram 

temperaturis zrdasTan erTad yvela masalis kuTri eleqtrowinaRoba mcirdeba, rac 

yvelaze metad aisaxeba xis naxSirze. 700 _ 800 oC diapazonSi gamokvleuli masalebis 

kuTri eleqtrowinaRoba TiTqmis Tanabaria da temperaturis Semdgomi momatebisas 

SeimCneva misi monotonuri Semcireba yvela aRmdgenisaTvis, gansakuTrebiT navTobis 

koqswvrilasaTvis. siliciumis aRdgeniTi reaqciebis ganviTarebis temperaturebSi (~1600 oC) 

SeimCneva karbonizatis garkveuli upiratesoba sxva aRmdgenebTan SedarebiT. magram, 

cxadia, rom siliciumis plazmur RumelSi warmoebisas es maxasiaTebeli kargavs Tavis 

mniSvnelobas. mimdinare procesebis Sesaxeb arsebuli kompleqsuri codna da maTi ga-

moyenebis pirobebi metalurgiuli teqnologiebis warmatebiT damuSavebisa da srulyofis 

saSualebas iZleva. madanTermul RumelSi dnobis procesi mimdinareobs sakmaod maRali 

temperaturebis dros da xasiaTdeba rTuli fizikur-qimiuri gardaqmnebiT kazmis 

mdgenelebs Soris mTeli rigi Sualeduri naerTebis warmoqmniT [3_5]. siliciumis 

dnobisaTvis gankuTvnili Rumlebis optimizacia da marTvis standartuli xerxebi emyareba 

vizualur meTodebs, eleqtruli parametrebisa da dnobis materialuri da Tburi balansis 

gaTvlebs, ra drosac SeuZlebelia sruli informaciis mopoveba procesis Sesaxeb. amitom 

mimdinare procesebis Sefasebisa da dnobis dros minarevebis qcevis dasadgenad gamoiyeneba 

maTematikuri da fizikur-qimiuri modelirebis meTodebi. 

 siliciumis karboTermuli miRebis fizikur-qimiuri modelirebisaTvis Cven mier 

gamoyenebul iqna ferdinand TavaZis metalurgiisa da masalaTmcodneobis institutSi 

moqmedi Sveduri programuli paketi “Thermocalc”. aq kazmis madnur nawils warmoadgenda 

raWis (Rebi) kvarciti, aRmdgenad ki simartivisaTvis aRebul iqna steqiometruli 

raodenobis grafiti. am modelis komponenturi Sedgeniloba 1 atm wnevis pirobebSi 

mocemulia me-3 nax-ze.  
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nax. 3. modelis komponenturi Sedgeniloba 1 atm wnevis pirobebSi 

 

rogorc grafikidan Cans, am kazmSi 1500 oC-mde calkeuli safexurebis gavliT liTo-

nur fazamde aRdgeba mxolod rkina da ~1530 oC-ze xdeba SiO2-is aRdgena SiC-mde, romelic 

iwyebs urTierTqmedebas SiO2-Tan 2000 oC-ze dabal temperaturaze da xdeba liTonuri 

siliciumis warmoqmna. gamoTvlis Sedegad dadginda, rom siliciumis amoRebam Seadgina 84.5 

%, rac sakmaod kargad Seesabameba madanTermul RumlebSi dnobis teqnologiuri procesis 

realur maCveneblebs _ 85,8 %-s [6]. siliciumis ZiriTadi danakargebi dnobis praqtikul 

procesebSi ganpirobebulia misi mniSvnelovani aorTqlebiT Si-isa da SiO-s saxiT. 

 

daskvna 

zemoaRniSnulidan gamomdinare, cxadi gaxda, rom karboTermuli xerxiT maRali 

sisufTavis siliciumis misaRebad aRmdgeni unda Seicavdes rac SeiZleba mcire 

raodenobiT bors, fosfors, rkinas, alumins da sxv. es dakavSirebulia imasTan, rom 

aRmdgenis da kvarcis minarevebis mniSvnelovani raodenoba gadadis siliciumSi. 

siliciumis Semdgomi gawmenda did teqnikur sirTuleebTanaa dakavSirebuli.  
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METALLURGY 
 
 
 

MODELING OF THE PROCESS OF OBTAINING TECHNICAL SILICON USING 
LOCALLY MANUFACTURED RAW MATERIALS 

J. Mosia, G. Nikolaishvili, M. Chumbadze, A. Julukhidze 

(F. Tavadze Institute of Metallurgy and Materials Science) 

 
Resume: There are given the results of the study physico-chemical bases of quartz carbothermic reduction using 

deposits of raw materials in Georgia. Laboratory research of quartz included such parameters as density, water 
absorption, electrophysical properties and warm-up behavior. There are also given the results of thermodynamic 
modeling of silicon carbothermic obtaining. 

 
Key words: technical silicon; quartz; quartzites; oxide compounds; volatile; thermogravimetric analysis; 

reductant; compacting; carbothermic reduction; melt.  
  

 

 

МЕТАЛЛУРГИЯ 

 

МОДЕЛИРОВАНИЕ ПРОЦЕССА ПОЛУЧЕНИЯ ТЕХНИЧЕСКОГО КРЕМНИЯ С 

ИСПОЛЬЗОВАНИЕМ МЕСТНЫХ СЫРЬЕВЫХ МАТЕРИАЛОВ 

Мосия Дж. В., Николайшвили Г. У., Чумбадзе М. Т., Джулухидзе А. Г. 

(Институт металлургии и материаловедения им. Ф. Тавадзе) 

 
Резюме: Приведены результаты изучения физико-химических основ карботермического восстановления 

кварца, используя залежи данного сырья в Грузии. Лабораторные исследования кварца включали изучение 
таких параметров, как плотность, водопоглощение, электрофизические свойства и поведение при нагреве. 
Даются также результаты термодинамического моделирования карботермического получения кремния. 

 
Ключевые слова: технический кремний; кварц; кварциты; оксидные соединения; летучие; термограви-

метрический анализ; восстановитель; карботермическое восстановление; расплав. 
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 samTo saqme 

 

 

 

 

madneulis sabadoze spilenZis dabalxarisxovani madnebis kvleva 

gamdidrebadobis mixedviT* 

d. talaxaZe, m. gamcemliZe, d. TevzaZe, m. TuTberiZe, n. RuRuniSvili 

(grigol wulukiZis samTo instituti) 

 

 

reziume: ganxilulia madneulis sabados spilenZis dabalxarisxovani madnebis 

winaswari gamdidrebis SesaZlebloba, rac emyareba madnebis mZime siTxeebSi ganSrevebis 

Sedegebs (fraqciuli analizi). Catarebuli eqsperimentebis safuZvelze dadgenilia, rom 

sawyisi madnebis (msxvili fraqcia) 2,75 g/sm3 simkvrivis mZime suspenziaSi gamdidrebis 

Sedegad miiReba msubuqi fraqcia – kudebi (spilenZis SemcvelobiT ara umetes 0,1 %-isa) da 

mZime fraqcia, romelSic spilenZis Semcveloba 50 %-iT metia gasamdidrebel masalaSi 

spilenZis Semcvelobaze. 

 

sakvanZo sityvebi: sabado; Mmadani; Mmadneuli mineralebi; fraqciebi; suspenzia; fuWi 

qani; gamdidreba.  

 

 

Sesavali  

bolnisis madniani raioni ganlagebulia qvemo qarTlSi da moicavs oTxi admi-

nistraciuli raionis _ bolnisis, dmanisis, TeTri wyarosa da marneulis teritoriebs. 

misi mTliani farTobi daaxloebiT 1880 km2-s Seadgens, xolo mis farglebSi arsebuli 

cnobili ZiriTadi sabadoebisa da madangamovlinebebis (madneulis gamoklebiT) jamuri 

farTobi _ daaxloebiT 120 km2-s.  

bolnisis madniani raioni moicavs porfirul-epiTermuli sistemis sabadoebisa da 

madangamovlinebaTa erTobliobas, romelic warmodgenilia oqro-spilenZ-barit-mraval-

liToniani Sedgenilobis sabadoTa jgufiT. Aam jgufSi Sedis wiTeli sofeli, saydrisi, 

qvemo bolnisi, kazreTi, moSevani-katarkaia, imedi, samRereTi, beqTaqari, bneli xevi, Rrma 

xevi, ivanovka, mamulo, Tamarisi, dambludi da sxv., romelTa Soris damuSavebis procesSi 

jerjerobiT mxolod madneulis sabadoa.  

 

 

                                                 
* aRniSnuli proeqti ganxorcielda SoTa rusTavelis erovnuli samecniero fondis finansuri xel-

SewyobiT (granti #FR/354/3-180/13). winamdebare publikaciaSi gamoTqmuli nebismieri azri ekuTvniT 

avtorebs da, SesaZloa, ar asaxavdes saqarTvelos samecniero fondis Sexedulebebs. 
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ZiriTadi nawili 

madneuli oqro-spilenZ-porfiruli sistemis yvelaze mniSvnelovani sabadoa, romelic 

garSemortymulia mTeli rigi analogiuri sabadoebiT – madangamovlinebebiT. igi 

warmoadgens erT porfirul sistemas da xasiaTdeba Raribi madnebis didi maragiT. sabado 

mdidari da mravalferovania Tavisi mineraluri SedgenilobiT. spilenZis madani Jangvis 

xarisxiT miekuTvneba sulfidur (spilenZ-kolCedanur) da naxevrad daJangul madnebs. 

maTTvis damaxasiaTebelia masiuri porfirul-Cawinwkluli da ZarRvuli teqsturebi, 

metasomaturi Canacvlebebi, aseve koroziuli, grafikuli da sxva teqsturebi. 

winaswari dazverviTi samuSaoebis Catarebis Semdeg sabado daiyo blokebad da 

daZiebis xarisxis mixedviT mieniWa Semdegi kategoriebi: III-C1, I-B, VII-C1, VIII-C1, X-C1, XI-C1 

da sxv. 

XI-C1 blokze madani spilenZ-kolCedanuria, romlis ZiriTadi madneuli mineralebia 

qalkopiriti (CuFeS2) da piriti (FeS2). Ggvxvdeba aseve spilenZis meoreuli sulfidebi _ 

kovelini (CuS) da qalkozini (Cu2S). fuWi qani warmodgenilia kvarcitiT, sericitiT da 

sxvadasxva saxis aluminsilikatebiTa da qloridebiT. madanSi spilenZis saSualo 

Semcvelobaa 0.32 %, rkinisa _ 5.6 % da oqrosi _ 0.34 g/t.  

spilenZis naklebi da piritis mometebuli Semcveloba ganapirobebs madnis 

gamdidrebis sirTules, rac imiT gamoixateba, rom gasamdidrebeli masalis natexebSi fuWi 

qanis mineralebTan sxvadasxva zomiT Cawinwklulia spilenZisa da oqros mineralebi. 

aRniSnuli masalis gamdidrebis Sedegad miRebul calkeul koncentratebSi Sesabamisi 

sasargeblo komponentebis Semcvelobis gazrdisa da miRebuli produqtebis 

TviTRirebulebis Semcirebis mizniT am masalidan windawin unda moxdes gansazRvruli 

raodenobis sasargeblo komponentebis minimaluri Semcvelobis mqone fuWi qanis gamoyofa. 

amis gansaxorcieleblad gamoyenebul iqna gamdidrebis gravitaciuli meTodi mZime 

suspenziaSi.Mmocemuli amocanis gadasawyvetad kvlevebis safuZvelze damsxvrevis saSualo 

stadiisaTvis dadgenil iqna gamosaSvebi xvrelis zoma 70 mm-is zRvrebSi, romelic 

uzrunvelyofs mineralebis SedarebiT maRali xarisxiT gaxsnas da iseTi granulo-

metriuli Sedgenilobis miRebas, romelSic, msxvili klasis fraqciasTan SedarebiT, 

wvrili klasis fraqciebSi sasargeblo komponenti maRali SemcvelobiT iqneba. aqedan 

gamomdinare, msxvili da saSualo damsxvrevis stadiebSi miRebuli damsxvreuli produqti 

dayofil iqna 80–6 da 6–0 mm-is klasebad. spilenZis madnis granulometriuli Sedgeniloba 

moyvanilia 1-l cxrilSi, saidanac kargad Cans, rom mZime suspenziaSi gamdidreba fuWi 

qanis mosacileblad efeqturi iqneba 80–6 mm klasisaTvis, vinaidan am SemTxvevaSi 

sasargeblo komponentebis gacilebiT naklebi danakargebia mosalodneli.  

 

cxrili 1 

spilenZis madnis granulometriuli Sedgeniloba 

 

# Kklasis zoma, mm 

G 

gamosavali, 

% 

Semcveloba, % amokreba, % 

 Cu, % AAu, g/t  Cu, % A Au, g/t 

 1 80_6 77.21 0.31 0.40 70.41 67.14 

 2 6_0 22.79 0.44 0.66 29.59 32.86 

 sul 100 0.34 0.46 100 100 
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cxrili 2 

spilenZis madnis 80 _ 6 mm klasis fraqciuli analizis Sedegebi 

 

# 

fraqciis  

simkvrive, 

 g/sm3 

G 

gamosavali, 

 

% 

Semcveloba, % 

 

amokreba, % 

 

Cu, % AAu, g/t Cu, % Au, g/t 

1 +2.95 2.71 1.41 3.97 12.34 26.96 

2 2.95 – 2.9 7.49 1.12 1.41 27.08 26.45 

3 2.9 – 2.85 14.23 0.42 0.61 19.29 21.72 

4 2.85 – 2.80 13.71 0.36 0.23 15.96 7.79 

5 2.80 – 2.75 18.22 0.20 0.15 11.74 6.85 

6 2.75 – 2.70 14.81 0.14 0.12 6.68 4.45 

7 2.70 – 2.65 13.62 0.09 0.08 3.97 2.73 

8 - 2.65 15.21 0.06 0.08 2.94 3.05 

 sul 100 0.31 0.40 100 100 

 

mZime suspenziaSi gayofis simkvrivis dasadgenad spilenZis madnis 80–6 mm 

klasisaTvis Catarda fraqciuli analizi. analizisaTvis momzadda 2,.65 _ 2,95 g/sm3 

simkvrivis mZime siTxeebi. fraqciuli analizis Sedegebi mocemulia me-2 cxrilSi.  

rogorc me-2 cxrilidan Cans, madnis 2.75 g/sm3 simkvrivis SemTxvevaSi miiReba msubuqi 

fraqcia (fuWi qani), roca gamosavalia 43,64 %; spilenZi saSualo SemcvelobiT _ 0.1 %; 

oqro – 0.11 g/t; mZime fraqcia spilenZis SemcvelobiT _ 0.47 %, rac TiTqmis 50 %-iT 

aRemateba gasamdidrebel sawyis madanSi spilenZis Semcvelobas, oqros Semcveloba – 0.64 

g/t, rac aseve 55 %-iT aRemateba sawyis madanSi oqros Semcvelobas.  

 

daskvna 

amrigad, gravitaciuli meTodiT winaswari gamdidreba (mZime suspenziaSi) Zvirad 

Rirebul operaciebSi (dafqva, flotacia) miwodebuli masalis raodenobis 43   45 %-iT 

Semcirebis saSualebas iZleva. AamasTan, Semcirdeba wvrilad dafquli masalisa da 

Sesabamisad, kudsacavSi miwodebuli pulpis raodenobac. 

kvlevebis Semdgom etapze gaTvaliswinebulia mZime suspenziaSi miRebuli mZime 

fraqciis gamdidreba spilenZis kondiciuri koncentratis misaRebad. ekonomikuri 

gaTvlebiT dadginda, rom am meTodis damkvidreba (winaswari gamdidreba) minimum 30   40 

%-iT Seamcirebs miRebuli produqtis TviTRirebulebas Sesabamisi maRali ekonomikuri 

efeqtis pirobebSi. 
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INVESTIGATION OF LOW-GRADE COPPER ORES OF THE MADNEULI DEPOSIT ON 
ORE-DRESSING 

D. Talakhadze, M. Gamtsemlidze, D. Tevzadze, M. Tutberidze, N. Ghughunishvili 

(G. Tzulukidze Mining Institute) 

 

Resume: There has been discussed the possibility of pre-concentration of low-grade copper ore of the Madneuli 

deposit, which is based on the results of the heavy liquid separation of ores (fractional analysis). On the basis of the 

experiments it has been established, that in result of processing the initial ore (coarse fraction) of density 2.75 g/cm3 in a 

heavy suspension a light fraction _ tails (having a copper content of not more than 0.1 %) and a heavy fraction with a 

copper content for 50 % over, than in concentrating material are obtained.  

 

Key words: deposit; ore; minerals; fractions; suspension; bad rock; enrich. 

 

  

 

ГОРНОЕ ДЕЛО 

 

 

ИССЛЕДОВАНИЕ НИЗКОСОРТНЫХ МЕДНЫХ РУД МАДНЕУЛЬСКОГО 

МЕСТОРОЖДЕНИЯ НА ОБОГАТИМОСТЬ 

Талахадзе Д. Г., Гамцемлидзе М. Н., Тевзадзе Д. М., Тутберидзе М. Л.,  

Гугунишвили Н. М. 

(Горный институт им. Г. Цулукидзе) 

 

Резюме: Рассмотрена возможность предварительного обогащения низкосортных медных руд 

Маднеульского месторождения, которая основана на результатах расслоения руд в тяжелых жидкостях 

(фракционный анализ). На основании проведенных экспериментов установлено, что в результате обогащения 

исходных руд (крупная фракция) плотностью 2,75 г/см3 в тяжелой суспензии получают легкую фракцию _ 

хвосты (с содержанием меди не более 0.1 %) и тяжелую фракцию, в которой содержание меди на 50 % больше, 

чем в обогащаемом материале. 

 

Ключевые слова: месторождение; руда; рудные минералы; фракции; суспензия; пустая порода; 

обогащение. 
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samTo saqme 

 

 

 

 

samsxvrev mowyobilobaSi wvrilad damsxvrevis procesze moqmedi 

ZiriTadi faqtorebis gavlena Znelsamdidrebeli manganumis madnebisa 

da naxSirebisaTvis* 

g. javaxiSvili, m. gamcemliZe, z. arabiZe, T. ruxaZe, m. TuTberiZe,  

n. samxaraZe 

(grigol wulukiZis samTo instituti) 

 

 

 

reziume: aRwerilia Znelsamdidrebeli manganumis madnebis da naxSiris natexebis 

uwvriles zomamde damsxvrevisaTvis saWiro originaluri samsxvrevi mowyobilobis, 

amasTan, haeris gamwovis da ciklonis erTdroulad muSaobis principi. damsxvrevis ori-

ginaluroba gamoixateba imiT, rom natexebis damsxvreva uwvriles zomamde xdeba samsx-

vrevelaSi arsebuli spiralurad ganlagebuli kbilebiani diskoTi (Wris principi), xolo 

diskos brunviT warmoqmnili haeris nakadiT xorcieldeba natexebis cveTa samsxvrevelas 

Siga kedelTan (xexvis principi).  

aRniSnuli masalebisaTvis kvlevebis Sedegad dadgenilia, rom sasargeblo minera-

lebi natexebSi damagrebulia 3 – 1 mm zomis farglebSi. am farglebSi damsxvrevisas dams-

xvreul produqtSi 3 – 1 mm klasis fraqciis maqsimaluri gamosavliT miReba gacilebiT 

efeqturi iqneba SemdgomSi maTi gravitaciuli meTodiT gamdidrebisas.  

mocemulia korelaciuri analizis meTodiT Catarebuli eqsperimentebis monacemTa 

safuZvelze damokidebulebebi damsxvrevis procesSi monawile ZiriTad faqtorebsa 

(mmarTveli sidideebi: diskos brunTa ricxvi, br/wT, mwarmoebluroba, g, samsxvreveladan 

gamosaSvebi xvrelis diametri, mm) da 3 – 1 mm klasis fraqciis gamosavals (%) Soris. 

aseve, dispersiuli analizis meTodiT dadasturebulia saWiro klasis fraqciis gamo-
savlis cvlilebaze ZiriTadi faqtorebis (romlebic cdidan cdamde mudmivad moqmedebs 

saWiro klasis fraqciis gamosavlis mniSvnelobaze) upiratesoba imave procesSi monawile 

SemTxveviT faqtorebTan (romlebic cdidan cdamde icvleba da aRniSnuli klasis 

fraqciis gamosavlis mniSvnelobas xan zrdis, xan amcirebs) SedarebiT. 

 

 

sakvanZo sityvebi: mbrunavi disko; spiralurad ganlagebuli kbilebi; natexebi; xexa; 

haeris nakadi. 

 

 

 

                                                 
* aRniSnuli proeqti ganxorcielda SoTa rusTavelis erovnuli samecniero fondis finansuri xel-
SewyobiT (granti #FR/342/3-180/13). winamdebare publikaciaSi gamoTqmuli nebismieri azri ekuTvniT 
avtorebs da, SesaZloa, ar asaxavdes saqarTvelos samecniero fondis Sexedulebebs. 
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Sesavali 

Znelsamdidrebeli manganumis madnebis da naxSirebis nedleulis dRemde SemuSave-

buli meTodebiT gamdidrebis sirTules ZiriTadad ganapirobebs natexebSi arsebuli (Ca-

winwkluli) uwvrilesi sasargeblo mineralebi, romelTa maRali xarisxiT ganTavisufleba 

(rac xels uwyobs teqnikur procesebSi gamdidrebis efeqtianobis gazrdas) samsxvrev da 

safqvav mowyobilobebSi sakmaod gaZnelebulia. es gamowveulia imiT, rom samsxvrev mow-

yobilobaSi miiReba didi raodenobiT msxvili klasis fraqcia (rac zrdis Senazardiani 

natexebis raodenobas), xolo safqvav mowyobilobaSi – 40 mk-ze naklebi klasis fraqcia, 

romelic teqnologiur procesebSi danakargebis saxiTaa warmodgenili.Aaqedan gamomdinare, 

kvlevis mizania aRniSnuli masalis natexebidan sasargeblo mineralebis maRali xarisxiT 

ganTavisufleba.  

 

 

ZiriTadi nawili 

Catarebuli eqsperimentebis monacemebis safuZvelze dadginda, rom mocemuli masalis 

natexebSi sasargeblo mineralebi ZiriTadad 3 – 1 mm-is farglebSia da zemoaRniSnuli 

miznis misaRwevad, kerZod 3 – 1 mm klasis fraqciis maqsimaluri gamosavlis misaRebad 

(romelSic sasargeblo mineralebi mocemulia Tavisufali saxiT), natexebis damsxvreva 

ganxorcielda Cven mier Seqmnil originalur samsxvrev mowyobilobaSi.  

dasamsxvrevi masala (natexebi) bunkeridan (1) gadadis samsxvrev korpusSi (3) mkvebavi 

mowyobilobiT (2). korpusSi moTavsebuli impeleri (4) am masalas awodebs (styorcnis) sa-

winaaRmdegod mbrunav spiralurad ganlagebul kbilebian diskos (5), riTac xorcieldeba 

natexebis daqucmaceba (Wra). Zravebi (6 da 7) uzrunvelyofs diskosa da impeleris brunvas. 

samsxvrev mowyobilobaSi haeris Sewova xdeba sarkmlidan (8). impelerisa da diskos swrafi 

brunviT miRebuli airWavlis nakadi ganapirobebs natexebis uwvriles zomamde 

daqucmacebas. amasTan, airWavlis nakadi xels uwyobs saWiro zomamde damsxvreuli 

natexebis (mza produqtis) samsxvrevi korpusidan swrafad gamotanas. produqtidan 20 mk-ze 

naklebi klasis fraqcia gamoiyofa ciklonis zevidan, xolo damsxvreuli produqti xvdeba 

mimReb mowyobilobaSi (12).  

 

 
 

nax. 1. samsxvrevi mowyobiloba. 1 – bunkeri; 2 – mkvebavi mowyobiloba; 3 – samsxvrevi korpusi; 4 – impeleri; 5 

– spiralurad ganlagebuli kbilebiani disko; 6, 7 – Sesabamisad, impelerisa da diskos mabruni Zravebi; 8 – haeris 

Semwovi sarkmeli; 9 – gamosaSvebi xvrelis zomebis sxvadasxva sisqis maregulirebeli rgolebi; 10 – haeris gamwovi 

mowyobiloba; 11 – cikloni; 12 – mza produqtis mimRebi mowyobiloba 
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natexebis damsxvrevis procesis Seswavlamde samsxvrevelaSi aRniSnuli masalis 

sinjebis natexebi damsxvreul iqna 25 mm-mde da namsxvrevebidan windawin iqna gamoyofili 3 

– 1 mm klasis fraqcia, ris Semdegac damsxvrevis procesze moqmedi spiralurad 

ganlagebuli kbilebiani diskos brunTa ricxvis ( n ), samsxvrevelaze miwodebuli sawyisi 

masalis datvirTvis (Q ), samsxvreveladan gamosaSvebi xvrelis zomisa ( d ) da damsxvreul 

produqtSi 3 – 1 mm klasis fraqciis gamosavlis ( ) sidideebs Soris damokidebulebis 

dasadgenad Catarda eqsperimenti. am eqsperimentis monacemebi manganumis madnisa da 

naxSirebisaTvis moyvanilia 1-l da me-2 cxrilebSi. 
 

 cxrili 1 

eqsperimentis monacemebi manganumis madnisaTvis 

 

№ 
I sidide II sidide III sidide 

n , br/wT ɣ , % Q , g ɣ , % d , mm ɣ , % 

1 900 31,2 3000 30 1 32,3 

2 800 33,2 2530 31,2 1 32,2 

3 700 31,5 2000 30,8 1 31,7 

4 650 30,5 1700 29,5 1 32 

5 850 32 3000 29,9 2 32,1 

6 900 31 2500 30,9 2 31,8 

7 750 32,3 2200 30,5 2 31,5 

8 650 30,8 2900 30,5 2 31,6 

9 870 32 1850 30,5 3 31,3 

10 850 32,3 2000 30,4 3 31 

11 800 32,7 1500 28,7 3 30,8 

12 700 31 1500 29 3 31,2 

13 900 31 1650 29,5   

14 600 28,9 1800 29,3   

15 650 29,8 2300 31,2   

16 750 32,5 2500 30,9   

17 700 32,1 2800 31   

18 650 29,6 3000 29,9   

19 600 29 1450 28,1   

20 900 31,3 2800 30,2   

  

miRebuli monacemebi damuSavebul iqna korelaciuri analizis meTodiT. am analizis 

saSualebiT dadgenil iqna wyvilebs Soris kavSirebis saxeebi da simWidrovis sazomebi: 

wrfivi korelaciis SemTxvevaSi es iyo korelaciis koeficienti, arawrfivi korelaciis 

SemTxvevaSi – korelaciis fardoba. wyvilebs Soris damokidebuleba manganumis madnisa da 

naxSirebisaTvis mocemulia qvemoT moyvanil naxazebze (1, 2, 3 –  manganumis madni-

saTvis,Gxolo 4, 5, 6 – naxSirisaTvis). 
 

cxrili 2  
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eqsperimentis monacemebi naxSirebisaTvis 

 

№ 

I sidide II sidide III sidide 

n , br/wT ɣ , % Q , g ɣ , % d , mm ɣ , % 

1 957 33,2 1750 32,9 1 33,5 

2 800 34,2 1750 32,8 1 32,9 

3 700 32,9 1800 33,4 1 33,1 

4 600 31 2250 34,5 1 32,4 

5 897 33,8 2250 34,6 2 32,1 

6 800 34,3 1500 31,8 2 31,8 

7 800 34 2000 34 2 32,3 

8 650 31,7 2500 34,3 2 31,6 

9 850 34,2 3000 33,9 3 30,9 

10 750 33,4 2000 34,6 3 31,1 

11 750 33,8 2000 34,4 3 30,8 

12 900 33,9 1500 32 3 31,8 

13 870 33,9 2100 33,8   

14 900 33,8 2500 34,7   

15 900 33,5 3000 33,3   

16 950 33,8 3000 33,8   

17 835 34,6 1500 31,6   

18 820 34 2000 34,3   

19 700 32,7 2500 34,1   

20 600 30,9 3000 33,5   

 

damokidebulebebidan naTlad Cans, rom damsxvrevis procesSi 3 – 1 mm klasis fraqci-

is gamosavlis cvlilebaze did gavlenas axdens rogorc zemoT mocemuli sidideebi 

(ZiriTadi faqtorebi), romlebic mudmivad moqmedebs yoveli cdis dros, ise procesSi 

monawile SemTxveviTi faqtorebi (masalis simagre, granulometriuli Sedgeniloba da 

sxv.), romelTa moqmedeba cdidan cdamde icvleba. dispersiuli analizis meTodiT dgindeba 

3 – 1 mm klasis fraqciis cvlilebaze ramdenad arsebiTia ZiriTadi faqtorebis 

zemoqmedeba SemTxveviT faqtorebTan SedarebiT.Mme-3 da me-4 cxrilebSi mocemulia ZiriTadi 

faqtorebis cvlilebiT miRebuli 3 – 1 mm klasis fraqciis gamosavlis mniSvnelobebi, 

sadac nS  samsxvrevelas brunvis cvlilebis gavleniT miRebul damsxvreul produqtSi sa-

Wiro klasis gamosavlebia (%); QS  – samsxvrevelaze miwodebuli sawyisi masalis dat-

virTvis cvlilebiT miRebuli saWiro klasis gamosavlebi (%); 
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nax. 2. damokidebuleba 3 – 1 mm klasis gamosavalsa da samsxvrevelas 

brunTa ricxvs ( n ) Soris 

 

 
 

nax. 3. damokidebuleba 3 – 1 mm klasis gamosavalsa da samsxvrevelaze miwodebuli 

sawyisi masalis datvirTvas ( Q ) Soris 

 

 
 

nax. 4. damokidebuleba 3 – 1 mm klasis gamosavalsa da samsxvrevelas 

gamosaSvebi xvrelis diametrs ( d ) Soris 
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nax. 5. damokidebuleba 3 – 1 mm klasis gamosavalsa da samsxvrevelas 

brunTa ricxvs ( n ) Soris 

 

 

 
 

nax. 6. damokidebuleba 3 – 1 mm klasis gamosavalsa da samsxvrevelaze  

miwodebuli sawyisi masalis datvirTvas ( Q ) Soris 

 

 

 
 

nax. 7. damokidebuleba 3 – 1 mm klasis gamosavalsa da samsxvrevelas 

gamosaSvebi xvrelis diametrs ( d ) Soris 
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 cxrili 3 

eqsperimentis monacemebi manganumis madnisaTvis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

dS  gamosaSvebi xvrelis cvlilebis gavleniT miRebuli saWiro klasis gamosavlebia 

(%); S  – gadaxraTa kvadratebis saerTo jami; fS  – faqtorebis moqmedebis Sedegad miRe-

bul sidideTaTvis gadaxraTa kvadratebis jami; eS  – SemTxveviT sidideze dakvirvebis 

Sedegad miRebul mniSvnelobaTa faqtorebis mixedviT saSualo mniSvnelobebidan gada-

xraTa kvadratebis jami; S 2 , fS 2
 da eS 2  dispersiebia.… 

me-3 cxrilis mixedviT, manganumis madnisaTvis gadaxraTa kvadratebis saerTo jami (S) 

gamoiTvleba Semdegi saxiT  

 

 

. . ... . . ... . . . ... .

( . . ... . . ... . . . ... . )
.

S             

          
 

2 2 2 2 2 2 2 2 2

2

31 2 32 2 31 3 30 31 2 30 2 32 3 32 2 31 2

31 2 32 2 31 3 30 31 2 30 2 32 3 32 2 31 2
64 208

52

, 

 

# nS  QS  
dS  

1 31,20 30 32,3 

2 32,20 31,2 32,2 

3 31,50 30,8 31,7 

4 30,50 29,5 31,8 

5 32,00 29,9 32,1 

6 31,00 30,9 31,8 

7 32,30 30,5 31,5 

8 30,80 30,5 31,6 

9 32,00 30,5 31,3 

10 32,30 30,4 31 

11 32,70 28,7 30,8 

12 31,00 29 31,2 

13 31,00 29,5  

14 28,40 29,3  

15 29,80 31,2  

16 32,50 30,9  

17 32,10 31  

18 29,60 29,9  

19 29,00 28,1  

20 31,30 30,2  

∑ 623,20 602 379,3 

S  64,208 

  

fS  20,071 

  

eS  44,137 

S2  1,259 

  

fS 2  10,036 

  

eS 2  0,901 
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cxrili 4  

eqsperimentis monacememi naxSirebisaTvis 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

  

 
 

 

 

 

 

 

 

sadac n  dakvirvebaTa ricxvia, Cvens SemTxvevaSi n  52 ; ZiriTadi faqtorebis mixedviT, 

gadaxraTa kvadratebis jami fS  ki gamoiTvleba Semdegnairad: 

( )
f

S S S SS S
S

n n n n

 
   

22 2 2
3 1 2 31 2

1 2 3

; xolo e fS S S  . 

analogiurad gamovTvaleT es sidideebi naxSirebisTvisac (cxrili 4).  

S, fS  da eS  gadaxraTa kvadratebis saTanado Tavisuflebis ricxvze gayofiT mivi-

RebT S 2 , fS 2  da eS 2  dispersiebs. Cvens SemTxvevaSi saerTo dispersiis xarisxTa ricxvi 

aris yvela dakvirvebis ricxvi Semcirebuli erTiT, e. i. 52-1=51. ZiriTadi faqtorebis 

mixedviT, gamoTvlil dispersiaTa Tavisuflebis ricxvi aris yvela mwkrivis ricxvs 

gamoklebuli 1, e. i. 3-1=2, xolo narCeni (SemTxveviTi faqtorebis) dispersiisaTvis 

# nS  QS  dS  

1 33,2 32,9 33,5 

2 34,2 32,8 32,9 

3 32,9 33,4 33,1 

4 31 34,5 32,4 

5 33,8 34,6 32,1 

6 34,3 31,8 31,8 

7 34 34 32,3 

8 31,7 34,3 31,6 

9 34,2 33,9 30,9 

10 33,4 34,6 31,1 

11 33,8 34,4 30,8 

12 33,9 32 31,8 

13 33,9 33,8   

14 33,8 34,7   

15 33,5 33,3   

16 33,8 33,8   

17 34,6 31,6   

18 34 34,3   

19 32,7 34,1   

20 30,9 33,5   

∑ 667,6 672,3 384,3 

S  67,147 

  

fS  20,567 

  

eS  46,580 

S2  1,317 

  

fS 2  10,283 

  

eS 2  0,951 
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Tavisuflebis xarisxTa ricxvi iqneba zemoT gamoTvlil Tavisuflebis xarisxTa ricxvebis 

sxvaoba 51-2=49. yovelive amis gaTvaliswinebiT dispersiebi gamoiTvleba formulebiT: 

S
S 2

51
 ; f

f

S
S 2

2
 ; e

e
S

S 2

49
. 

 

daskvna 

dabolos, imisaTvis, rom gamovTvaloT ramdenad arsebiTia SemTxveviT faqtorebTan 

SedarebiT ZiriTadi faqtorebis zegavlena damsxvreul produqtSi saWiro klasis fraq-
ciis gamosavalze, visargebloT T  kriteriumiT, romlis gamosaTvlelad viyenebT Semdeg 

formulas: dakvir. = 
f

e

S

S

2

2
, romlis Tanaxmad viRebT manganumis madnisaTvis T dakv. = 11.14, 

xolo naxSirisaTvis T dakv. = 10.8. T -s mniSvnelobas aviRebT specialuri cxrilidan [4], 

sadac K1 =2, K2 =49, T =5.06. radganac, Cvens SemTxvevaSi T dakv. > T  imas niSnavs, rom 

gansxvaveba arsebiTia. Catarebuli kvlevebisa da ZiriTadi faqtorebis gaTvaliswinebiT 

SesaZlebelia wvrilfraqciad damsxvrevis marTvis modelis Seqmna, romelic sabolood 

saWiro klasis maqsimaluri gamosavlis miRebis saSualebas mogvcems. 

L 
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MMINING 
 
 

THE INFLUENCE OF THE MAIN FACTORS HAVING AN EFFECT ON THE PROCESS 
OF FINE CRUSHING IN CRUSHING DEVICE FOR REFRACTORY MANGANESE ORE 
AND COAL 

G. Javakhishvili, M. Gamtsemlidze, Z. Arabidze, T. Rukhadze, M. Tutberidze,  

N. Samkharadze 

(G. Tzulukidze Mining Institute) 

 

Resume: There is described the principle of simultaneous work of the original crushing devices required for 

crushing fragments of refractory manganese ore and coal to the smallest sizes, hood and cyclone. Originality of the 

crusher is that the crushing fragments to the smallest size is carried out in a crusher by spirally arranged toothed disk 

(cutting principle) and the flow of air, created by rotation of the disc, wears out fragments at the inner wall of crusher 

(grinding principle). 

As a result of research for these materials it has been established, that minerals in fragments are fastening within 

the sizes of 3   1 mm. In case of crushing within these sizes, obtaining the maximum output of 3   1 mm сlass fraction 

in crashed product will be more effective when it is further processed by gravitation method. 

In this paper based on the data of the experiments the dependences between the main factors involved in the 

process of crushing (controlling variables: the number of disk rotations, rpm; productivity, g; diameter of crusher outlet, 

mm) and output (%) of 3   1 mm class fraction by correlation analysis are given. Also, by the method of dispersive 

analysis the advantage of the impact of the major factors in the value of the fraction of the desired class output (which 

from experiment to experiment permanently effect the value of the fraction of the desired class output) compared to 

random factors involved in the same process (which from experiment to experiment are accidentally changed and now 

increase, then decrease the output value of the specified class fractions) is demonstrated. 

 

Key words: rotating disk; the teeth arranged in a spiral; pieces; grinding; air flow. 

 

 

  

 

ГОРНОЕ ДЕЛО 

 

УСТАНОВЛЕНИЕ ВЛИЯНИЯ ОСНОВНЫХ ФАКТОРОВ, ВОЗДЕЙСТВУЮЩИХ НА 
ПРОЦЕСС МЕЛКОГО ДРОБЛЕНИЯ В ДРОБИЛЬНОМ УСТРОЙСТВЕ ДЛЯ 

ТРУДНООБОГАТИМЫХ МАРГАНЦЕВЫХ РУД И УГЛЯ 

Джавахишвили Г. В., Гамцемлидзе М. Н., Арабидзе З. Д., Рухадзе Т. А.,  
Тутберидзе М. Л.,  Самхарадзе Н. О. 

(Горный институт им. Г. Цулукидзе) 

 

Резюме: Описан принцип одновременной работы оригинального дробильного устройства, необходимого 

для дробления до мельчайших размеров обломков труднообогатимой марганцевой руды и угля, вытяжного 

шкафа и циклона. Оригинальность дробилки заключается в том, что дробление обломков до мельчайшего размера 

осуществляется в дробилке спирально расположенным зубчатым диском (принцип резки), а потоком воздуха, 



37 
 

создаваемым вращением диска, осуществляется стирание обломков у внутренней стенки дробилки (принцип 

шлифования). 

Для указанных материалов в результате исследования установлено, что полезные минералы в обломках 

закреплены в пределах размеров 3 _ 1 мм. При дроблении в этих пределах получение максимального выхода 

фракции 3 _ 1 мм класса в раздробленном продукте будет значительно эффективнее при его дальнейшем 

обогащении гравитационным методом. 

На основании проведенных экспериментов методом корреляционного анализа даны зависимости между 

основными факторами, участвующими в процессе дробления (управляющими величинами: количество оборотов 

диска, об/мин; производительность, г; диаметр выпускного отверстия дробилки, мм), и выходом (%) фракции 

класса 3 _ 1 мм. Также методом дисперсного анализа показано преимущество воздействия основных факторов на 

значение выхода фракции нужного класса (которые от опыта к опыту постоянно воздействуют на значение 

выхода фракции нужного класса) по сравнению со случайными факторами, участвующими в этом же процессе 

(которые от опыта к опыту случайно изменяются, и то увеличивают, то уменьшают значение выхода фракции 

указанного класса).  

 

Ключевые слова: вращающий диск; спирально расположенные зубчики; осколки; шлифовка; поток воздуха. 
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botanika 

 
 
 

saqarTvelos meoreuli fiWvnarebi da Zireuli tyeebiT maTi bunebrivi 

cvlis (suqcesiis) kanonzomierebebi 

r. qvaCakiZe, k. iaSaRaSvili 

(ilias saxelmwifo universitetis botanikis instituti) 

 

 

reziume: Seswavlilia meoreuli fiWvnarebis (Pinus sosnovskyi Nakai) Zireuli tyeebiT 

bunebrivi cvla saqarTvelos mTian regionebSi; gamovlenilia tyisaRdgeniTi suqcesiebis 

ZiriTadi kanonzomierebebi. 

 

sakvanZo sityvebi: Zireuli fiWvnarebi; tyisaRdgeniTi suqcesia; meoreuli tyeebi; tyis 

cenozebi. 

  

 

Sesavali 

saqarTveloSi kavkasiuri fiWvis (Pinus sosnovskyi Nakai) tyeebs, oficialuri statistikuri 

monacemebiT [1], 122050 ha farTobi ukavia. fiWvnarebi gavrcelebulia umetesad dasavleT 

saqarTvelos mTebis kalTebze, z. d. 300 _ 500 m-dan (aRmosavleT saqarTveloSi 700 _ 900 m-

dan) 2400 m-mde. calkeul regionebSi (mdinareebis – engurisa da didi liaxvis auzebi, 

TuSeTi) fiWvnarebi ufro maRla, z. d. 2500 _ 2600 m-mde vrceldeba.  

Zireuli (klimaqsuri, bunebrivad ganaxlebadi) fiWvnarebis gavrceleba saqarTvelos 

mTebis kalTebze SezRudulia. maTi met-naklebi farTobis (0,5 _ 1,0 ha-dan ramdenime ha-mde) 

nakveTebi CarTulia sxvadasxva formaciis mTis tyeebis (qarTuli muxis muxnaris, 

wiflnaris, naZvnaris, soWnaris da sxv.) masivebSi, metwilad samxreTis eqspoziciis ferdo-

bebze, sadac ganviTarebulia mcire da saSualo siRrmis momSralo da mSrali niadagebi. 

Zireuli fiWvnaris momcro koromebi (e. w. klde-tyis kompleqsebi) gvxvdeba mTebis didi 

daqanebis kldovan ferdobebzec da lokalurad dagrovil qvayrilebze. aRniSnul 

adgilsamyoflebSi fiWvis tye praqtikulad ar ganicdis konkurencias sxva formaciis 

tyeebisagan [2 _ 5]. Zireuli fiWvnarebi SedarebiT farTodaa gavrcelebuli mTis zeda da 

subalpur sartylebSi; es tyeebi gvxvdeba maRalmTian zemo svaneTsa da TuSeTSi 

mozrdili masivebis saxiT [4 _ 6].  

saqarTvelos mTis fiWvnarebis umetesoba meoreuli (droebiTi) tyeebia, dasaxlebulia 

adgilobrivi Zireuli tyeebis – ZiriTadad qarTuli da maRalmTis muxis muxnarebis, 

naZvnarebis, soWnarebis, naZvnar-wiflnarebis naalagevze (natyevarebze). aRniSnuli tyeebi 

myisierad ganadgurda tyeSi bunebrivad gaCenili xanZrebis, qarqcevebis, mewyrebisa da 
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Tovlis zvavebis (romlebmac waleka tyis mozrdili masivebi) gamo. bolo aswleulebSi 

mTis kalTebze Zireuli tyeebis ganadgureba gamoiwvia anTropogenurma zemoqmedebamac – 

tyis pirwminda gaCexvam, xelovnurad gaCenilma xanZarma, Sinauri pirutyvis tyeSi 

gadaWarbebulma Zovebam.  

saqarTvelos fiWvnari tyeebi, maTi tipologiuri Semadgenloba da bunebrivi cvla  

SeviswavleT kavkasionisa da TrialeTis qedebis mTavari mdinareebis – enguris, cxeniswylis, 

rionis, TeZamis, tanas, algeTis auzebSi. yuradReba gamaxvilda fiWvnari tyis cenozebis 

(tyis koromebis) bunebriv ganaxlebaze zogadad, gansakuTrebiT ki fiWvnaris fitocenozebSi 

invazirebuli (bunebrivad SeWrili, Canergili) Zireuli tyeebis edifikatorebisa da 

damaxasiaTebeli saxeobebis populaciuri struqturis formirebaze.  

 

ZiriTadi nawili 

Cven mier mopovebuli geobotanikuri masalebis analizis Sedegebze dayrdnobiT* 

gamotanili daskvnebi, vfiqrobT, met sicxades Seitans qveynis unikaluri, mravalaTaswlo-

vani mTis Zireuli tyeebis ganviTarebis (bunebrivi dinamikis) kanonzomierebebisa da 

Taviseburebebis garkvevaSi. 

kvlevebma cxadyo, rom meoreuli fiWvnarebis cvla Zireuli tyeebiT (tyisaRdgeniTi 

suqcesia) saqarTvelos sxvadasxva regionSi, adgilobriv klimatur-niadagur pirobebTan da 

mcenareul (tyian) garemocvasTan dakavSirebiT, mniSvnelovani TaviseburebebiT xasiaTdeba. 

mizanSewonilia gamoiyos sami ZiriTadi regioni:  

1. dasavleT saqarTvelos (kolxeTis) regioni. igi moicavs kavkasionis samxreTi 

kalTisa da mcire kavkasionis geobotanikur olqebs [4]. 

tyis sartylis qveda nawilSi (z. d. 300 _ 500 m-dan 1000 _ 1100 m-mde) gavrcelebul 

Sereuli farTofoTlovani da muxnari tyeebis masivebSi CarTul meoreuli fiWvnari tyis 

cenozebSi invazirdeba da asakobrivad dabalansebul populacias aviTarebs (mozardis 

simaRlea 10 _ 15 sm-dan 4 _ 5 m-mde, zogjer metic) ZiriTadad aRmosavluri wifeli (Fagus 

orientalis) da qarTuli muxa (Quercus iberica), iSviaTad – aRmosavluri naZvic (Picea orientalis). 

fiWvnarebSi invazirebul xemcenareTa sxva saxeobebis mozardebi mcirericxovania da 

asakobrivad dabalansebuli araa.  

momdevno – tyis sartylis wiflnari da muqwiwviani tyeebis _ qvesartyelSi da suba-

lpuri sartylis qveda nawilSi (z. d. 1100 m-dan 2000 _ 2200 m-mde) adgilobrivi Zireuli 

tyeebis masivebSi CarTul meoreuli fiWvnari tyis cenozebSi invazirdeba da asakobrivad 

dabalansebul populaciebs aviTarebs ZiriTadad aRmosavluri wifeli, aRmosavluri naZvi 

da kavkasiuri soWi (Abies nordmanniana);  

2. aRmosavleT saqarTvelos samxreTkavkasiuri regioni. mTebis (kavkasionis samxreTi 

kalTa, gomboris qedi, TrialeTis qedi) kalTebze, tyis sartylis qveda qvesartyelSi  

(z. d. 700 _ 900 m-dan 1000 _ 1100 m-mde) adgilobrivi qarTuli muxis tyis masivebSi CarTul 

                                                 
 * masalebis nawili gamoqveynebulia, nawili inaxeba xelnaweris saxiT botanikis institutis 

samecniero biblioTekis xelnawerTa fondSi. masala _ `saqarTvelos meoreuli tyeebi~ _ uaxloes 

momavalSi gamoqveyndeba. 
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meoreul fiWvnarebSi invazirdeba ZiriTadad qarTuli muxa. zogan, metwilad TrialeTis 

qedze, borjomis xeobaSi, md. liaxvis auzSi gavrcelebul muxnari tyis masivebSi CarTul 

meoreul fiWvnarebSi sakmaod aqtiurad invazirdeba da asakobrivad dabalansebul 

populacias aviTarebs aRmosavluri naZvi; 

3. aRmosavleT saqarTvelos Crdilokavkasiuri regioni. igi moicavs xevis, piriqiTa 

xevsureTis da TuSeTis geobotanikur raionebs [4]. regionSi farTodaa gavrcelebuli 

(gansakuTrebiT TuSeTSi) Zireuli fiWvnarebi da arynarebi. rogorc aq Catarebuli geo-

botanikuri gamokvlevebi cxadyofs [5], meoreuli fiWvnarebi, romlebic CarTulia Zireuli 

tyeebis – litvinovis aryis (Betula litwinowii) arynarebSi, bunebrivad icvleba arynari tyeebiT.  

meoreuli (droebiTi) fiWvnari tyis cenozebSi Zireuli tyeebis Semqmneli saxeobebis 

invazireba da maTi populaciebis formirebis Tavisebureba ganpirobebulia adgilobrivi 

reliefuri da klimatur-niadaguri pirobebiT. am mxriv uwinaresad mniSvnelovania 

fiWvnaris adgilsamyoflis simaRle zRvis donidan, ferdobis eqspozicia da daxrilobis 

done, niadagis ganviTarebuloba (siRrme) da misi tenianobis reJimi. isini asaxulia 

fiWvnari tyeebis sintaqsonomiur (tipologiur) struqturaSi (asociaciebSi). 

Cveni kvlevebis Sedegebze dayrdnobiT SesaZlebelia CamovayaliboT ramdenime mTavari 

kanonzomiereba: 

1. meoreuli fiWvnari tyis fitocenozebSi (tyis koromebSi) intensiurad mimdinareobs 

aRmosavluri naZvis invazireba z. d. 1400 _ 1850 m simaRleze (muqwiwviani tyeebis 

qvesartyeli), saSualo siRrmis da Rrma _ zomierad tenian niadagebze (asociaciebi: fiWv-

nari mTis wivaniani _ Pinetum festucosum, fiWvnari berseliani _ Pinetum brachypodiosum, fiWvnari 

marcvlovan-nairbalaxiani _ Pinetum graminoso-mixtoherbosum, fiWvnari xavsiani _ Pinetum 

muscosum). aRniSnuli asociaciebis fiWvnarebSi aRmosavluri naZvis asakobrivad dabalan-

sebuli (sxvadasxva simaRlis) mozardis saerTo raodenoba 1 ha-ze Seadgens 1600-dan 2300-

mde Zirs. 

2. meoreuli fiWvnari tyis fitocenozebSi SedarebiT dabali intensiurobiT 

mimdinareobs aRmosavluri naZvisa da aRmosavluri wiflis invazireba z. d. 900 _ 1400 m 

simaRleze (wiflnari tyeebis qvesartyeli) saSualo siRrmis momSralo niadagebze (Ziri-

Tadad imave seriis fiWvnari tyis asociaciebi). fiWvnarebSi aRmosavluri naZvisa da 

aRmosavluri wiflis asakobrivad dabalansebuli mozardis raodenoba (TiToeuli 

saxeobisa) 1 ha-ze 550-dan 800-mde Zirs Seadgens. 

3. meoreuli fiWvnari tyis fitocenozebSi iSviaTad da SedarebiT dabali 

intensiurobiT mimdinareobs qarTuli muxis invazireba z. d. 1000 _ 1100 m simaRlemde 

(muxnari tyeebis qvesartyeli) mcire da saSualo siRrmis, xirxatian, metwilad momSralo 

niadagebze (asociaciebi: fiWvnari jagrcxiliani – Pinetum carpinosum, muxnar-fiWvnari 

jagrcxiliani – Querceto-Pinetum carpinosum, muxnar-fiWvnari Txiliani – Querceto-Pinetum 

corylosum). meoreul fiWvnarebSi qarTuli muxis mozardis (metwilad dabalasakovani) rao-

denoba 1 ha-ze Seadgens 900 _ 1000-mde Zirs. 
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daskvna 

amrigad, saqarTvelos meoreuli fiWvnari tyis fitocenozebSi ZiriTadad invazirdeba 

mTis Zireuli tyeebis (muxnaris, wiflnaris, naZvnaris da a.S.) is wamyvani saxeobebi, 

romelTa naalagevze aris ganviTarebuli meoreuli fiWvnarebi. saxezea meoreuli 

fiWvnarebis Sualeduri stadiis gavliT myisierad ganadgurebuli (xanZrebiT, qarqcevebiT, 

Tovlis zvavebiT, pirwminda gaCexvebiT, mewyrebiT da a.S.) mTis Zireuli tyeebis bunebrivad 

aRdgena.  

saqarTvelos mTis tyeebSi mimdinare mravalferovani suqcesiebis aRniSuli nairsa-

xeoba (varianti) gaTvaliswinebuli da, Sesabamisad, gamoyenebuli unda iqnes qveynis sat-

yeo-sameurneo praqtikaSi, kerZod, natyevarebze (naxanZralebi, namewyralebi, tyis pirwminda 

ganaCexebi da a. S.). tyis aRdgenis RonisZiebebis dagegmvisas [7]. mizanSewonilia misi gamo-

yeneba qalaqebis (maT Soris Tbilisis) midamoebSi xelovnurad gaSenebuli, ekologiurad 

da ekonomikurad naklebperspeqtiuli eldaris fiWvis (Pinus eldarica) da Savi fiWvis (Pinus 

nigra) koromebis adgilobriv klimatur-niadagur pirobebSi perspeqtiuli da socialur-

ekonomikuri TvalsazrisiT ufro faseuli Zireuli tyeebiT TandaTanobiT SecvlisaTvis 

misaRebi teqnologiebis damuSavebis dros.  
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 BOTANY 

 
 

SECONDARY PINE FORESTS OF GEORGIA AND REGULARITIES OF TREIR 
NATURAL SUCCESSION BY PRIMARY FORESTS 

 R. Kvachakidze, K. Iashagashvili 

(Institute of Botany of Ilia State University) 

  

Resume: There were studied the natural changes of secondary pine forest (pinus sosnovskyi Nakai) by primary 

forests in mountainous regions of Georgia. Principal patterns of forest regeneration successions have been revealed. 

 

Key words: primary pine forests; forest regeneration succession; secondary forests; forest cenoses. 

 

 

 

БОТАНИКА 

 

ВТОРИЧНЫЕ (ПРОИЗВОДНЫЕ) СОСНЯКИ ГРУЗИИ И ЗАКОНОМЕРНОСТИ ИХ 

ЕСТЕСТВЕННОЙ СМЕНЫ (СУКЦЕССИИ) КОРЕННЫМИ ЛЕСАМИ  

Квачакидзе Р. К., Яшагашвили К. Г. 

(Институт ботаники Государственного университета Ильи) 

 

Резюме: Изучены смены вторичных (производных) сосняков (Pinus sosnowskyi Nakai) коренными лесами 

(сукцессии) в горных регионах Грузии. Выявлены основные закономерности лесовосстановительных 

сукцессий. 

 

Клучевые слова: коренные соснянки; лесовосстановительная сукцесия; вторичные леса; лесные ценозы. 
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geologia 

 

 

axali monacemebi xramis kristaluri masivis gvianvariskuli 

granatiani granitebis granatebis Sesaxeb 

g. beriZe 

(ivane javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis aleqsandre janeliZis 

geologiis instituti) 

 

 reziume: granatiani granitebis gamosavlebis farTobi ≈1_1.5 km2-ia. granatis Semcve-

loba granitebSi 5_10 %-ia. granati ganviTarebulia kargad gamoxatuli tetragon-

trioqtaedruli kristalebis saxiT. maTi zoma meryeobs 2_10 mm farglebSi. granatis 

kristalebis mikrozonduri Seswavlis Sedegad dadginda misi zonaluri xasiaTi: 

birTvidan periferiisken klebulobs magniumis da matulobs manganumis Semcveloba, 

Sesabamisad, mcirdeba piropis da matulobs spesartinis minalis raodenoba. granatis 

birTvi Camoyalibda magmur stadiaze paragenezisSi Bt+Pl+Ort+Grt+Qrt, xolo misi periferia 

granituli magmis gacivebis postmagmur stadiaze paragenezisSi _ Ab+Mikr+Grt+Qrt±Ms. 

granatis warmoqmna ar iyo dakavSirebuli asimilaciis movlenebTan, rogorc es adre 

miaCndaT.  

  

sakvanZo sityvebi: xramis masivi; granati; mikroklini; mikrozondi; zonaluri.  

  

 

 

Sesavali 

xramis kristaluri masivis gvianvariskuli granitoidebis asaki damajereblad aris 

dadgenili U-Pb LA ICP MS cirkonuli meTodebiT. kerZod, 27-wertilovani analizis 

monacemebi moicavs 321_331±6.0 mln wlebis periods [1, 2]. 

xramis masivis gvianvariskuli granitoidebi oTxi saxesxvaobiT aris warmodgenili: 

biotit-rqatyuara-alanitiani, biotitiani, biotit-granatiani da aliaskitebiani. 

 

 

ZiriTadi nawili 

xramis masivis gvianvariskuli granitoidebis sawyisi da, Sesabamisad, yvelaze 

maRaltemperaturuli faza biotitrqatyuariani saxesxvaobiT aris warmodgenili. igi mis 

momyol biotitian da biotit-rqatyuarian saxesxvaobebTan SedarebiT ufro naklebi 

raodenobiT Seicavs SiO2-sa da K2O-s da ufro gamdidrebulia FeO-Ti da MgO-Ti (cxrili 1). 

granitwarmoqmnis procesi mTavrdeba aliaskituri faziT, sadac SesamCnevad gazrdilia 

SiO2-is raodenoba da Semcirebulia femuri komponentebi. 
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cxrili 1 

 

xramis kristaluri masivis gvianvariskuli granitoidebis qimiuri analizis saSualo 

Semcvelobebi (masa, %) 

 

xramis kristaluri masivis granitebSi granati Zalian iSviaTad mxolod erTeuli 

marcvlis saxiTaa dafiqsirebuli [3, 4]. m. cxeliSvilma xram-I-is midamoebSi pirvelad 

daafiqsira granatiani granitebis damoukidebeli sxeuli [5].  

granatiani granitebi SiSvldeba xram-I-is midamoebSi da misi gamosavlebi ≈1_1.5 km2-ia. 

es aris leikokratuli, msxvilkristaluri porfirisebri qani, romlis mTavari qanmSeni 

mineralebia: kvarci, plagioklazi, mikroklini, biotiti da granati. gamoirCeva granatiani 

granitebis ori saxesxvaoba _ monacrisfro da movardisfro. monacrisfro saxesxvaobaSi 

granati ufro farTodaa gavrcelebuli. masSi granatis Semcveloba 5_10 %-ia. granati 

ganviTarebulia kargad gamoxatuli tetragon-trioqtaedruli kristalebis saxiT. misi 

zoma meryeobs 2_10 mm farglebSi. masSi gvxdeba apatitis, biotitis, cirkonis, alanitis 

CanarTebi (nax-ebi 1, 2). granati saRia, magram Zalze damsxvreuli da daSlilia. granati 

sporadulad gvxvdeba biotit-rqatyuara-alanitian granitebSic. granatis raodenobrivi 

Semcveloba gvianvariskul granitoidebSi mocemulia me-2 cxrilSi.  

 

cxrili 2 

 

granatis Semcveloba xramis masivis qanebSi, g/t 

 (m. cxeliSvilis mixedviT [6]) 

 

 

qanebi 

nimuSebis 

raodenoba 

granatis 

Semcveloba, 

g/t 

granatiani granitebi 10 1158.90 

orTitSemcveli granitebi 5 2.16 

biotitiani granitebi 15 49.00 

aliaskitebi 12 0.452 

 

biotit-rqatyuara-alanitiani granitebi 

nimuS. raod. SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 

14 nim. saS.  67.80 0.36 14.47 5.28 0.97 0.97 2.64 4.03 2.77 0.10 

biotitiani granitebi 

16 nim. saS.  71.10 0.27 14.45 2.97 0.05 0.53 1.6 3.70 3.83 0.08 

biotit-granatiani granitebi

4 nim. saS.  70.91 0.26 14.40 4.7 0.05 0.45 1.79 3.97 3.31 0.07 

aliaskitebi 

10 nim. saS.  75.80 0.13 12.20 1.97 0.03 0.30 1.07 3.60 3.68 0.04 
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nax. 1. granatis kristali  

biotit-granatian granitebSi 
 

nax. 2. granatis kristali  

biotitis da alanitis CanarTebiT 

 

m. cxeliSvili [7] aRniSnavs, rom xramis masivis granatian granitebSi granati 

asimilaciuri warmoSobisaa, rac ganpirobebulia granituli magmis mier Tixovani qanebis 

asimilaciiT, Tumca Cveni monacemebiT es ar dasturdeba. kerZod, Al2O3-is raodenoba 

granatian granitebSi iseTivea, rogorc biotit-rqatyuarian da biotitian granitebSi. 

qanebSi ar fiqsirdeba hibriduli granitebisTvis damaxasiaTebeli TiO2-is maRali Semcve-

loba (0.5_0.69) [8]. aseve ar fiqsirdeba kontaminirebuli granitebisTvis CaO-s momatebuli 

raodenoba, romelic 32.5 %-ia, xolo arakontaminirebulSi _ 0.7_45 %; magniumis Semcveloba 

da spesartinuli molekula 5 %-mdea Semcirebuli [8].  

granatis mikrozonduri analizisa da misi minaluri Sedgenilobis monacemebidan 

(cxrili 3; nax-ebi 3_5) naTlad Cans, rom kristalis saSualo nawili praqtikulad homoge-

nuria, xolo gare zona _ mkveTrad zonaluri. rkinis raodenoba  birTvidan  periferiisaken 
 

cxrili 3 

biotit-granatiani granitebis granatis mikrozonduri analizi* 

 granati

1 (birTvi) 2 3 4 5 6 7 (periferia) 

 

SiO2 36.39 36.47 36.43 36.48 36.18 36.59 36.81 
Al2O3 20,91 20.86 20.76 20.77 20.84 20.60 20.48 
FeO 37.01 36.90 36.81 36.86 36.87 36.59 35.70 
MnO 1,87 1.94 1.9 2.31 3.06 3.79 6.49 
MgO 2.27 2.29 2.37 1.96 1.53 1.23 0.70 
CaO 1.43 1.43 1.44 1.55 1.25 1.18 0.53 

jami  99.88 99.89 99.71 99.93 99.73 99.98 100.71 
Si 2.96 2.96 2.96 2.97 2.96 3.00 3.01 
Al 2.00 2.00 1.99 1.99 2.01 1.99 1.97 

Fe3+ 0.08 0.07 0.08 0.07 0.07 0.02 0.01 
Fe2+ 2.43 2.43 2.42 2.44 2.45 2.48 2.43 
Mn 0,13 0.13 0.13 0.16 0.21 0.26 0.45 
Mg 0.27 0.28 0.29 0.24 0.19 0.15 0.09 
Ca 0.12 0.12 0.13 0.14 0.11 0.10 0.05 

X Fe2+ 0.90 0.90 0.89 0.91 0.93 0.94 0.96 
Alm 
Prp 
Sps 
Grs 

0.84 
0.08 
0.04 
0.04 

0.84 
0.08 
0.04 
0.04 

0.84 
0.09 
0.04 
0.04 

0.84 
0.07 
0.04 
0.04 

0.85 
0.05 
0.06 
0.04 

0.84 
0.04 
0.08 
0.04 

0.83 
0.03 
0.13 
0.01 

 

  *analizebi Sesrulebulia moskovis saxelmwifo universitetis petrologiis kaTedraze eleqtronul 

mikroskop JSM-6480-sa da ЭДС speqtrometr INCA-350-ze. 
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nax. 3. granatis mikrofoto, sadac wertilebiT aRniSnulia  

gazomvis adgilebi 

 

 
 

 

nax. 4. granatis mikrozonduri profili (cxrili 3) 

 

 

umniSvnelod mcirdeba, xolo kalciumisa da magniumis – ufro mkveTrad; manganumisa ki, 

piriqiT, mniSvnelovnad izrdeba. almandinis Semcvelobis variacia umniSvneloa, piropis 

da grosularis raodenoba birTvidan periferiisken ki mkveTrad ecema, xolo spesartinisa 

– izrdeba.  
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 nax. 5. granatis minaluri Sedgenilobis profili (cxrili 3)  

 

Tu gaviTvaliswinebT, rom qanSi arsebuli pirveladi (magmuri stadiis) maRaltempe-

raturuli plagioklazebi da kaliumis mindvris Spatebi postmagmur stadiaze gardaqmni-

lia dabaltemperaturul mineralebad (albitad, romelic Seicavs 1 % anorTits, da 

mikroklinad, romelSic 3 % albitis molekulaa, cxrili 4) davaskvniT, rom granatis 

birTvi Camoyalibda magmur stadiaze paragenezisebSi Bt+Pl+Ort+Grt+Qtz, xolo misi periferia 

granituli magmis gacivebis postmagmur stadiaze (savaraudod, 450_500 0C pirobebSi) 

paragenezisSi _ Ab+Mikr+Grt+Qtz±Ms.  
 

 cxrili 4 

kaliumis mindvris Spatis mikrozonduri analizi biotit-granatian 

granitebSi 

 

 Kfs Pl 

SiO2 64.07 68.27 

Al2O3 18.58 19.66 

FeO - 0 

CaO - 0.19 

Na2O 0.31 11.51 

K2O 16.08 0.15 

BaO 1.04 0.23 

jami  

100.08 100.02 

Si 2.99 2.99 

Al 1.02 1.01 

Fe2+ - - 

Ca - 0.01 

Na 0.03 0.98 

K 0.96 0.01 

Ba 0.05 0.01 

Ort 

Ab 

An 

Cs 

0.92 

0.03 

- 

0.05 

0.01 

0.97 

0.01 

0.01 
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daskvna 

amrigad, granatis formireba mimdinareobda or stadiaze: granituli magmis krista-

lizaciis procesis dros da mis momdevno postmagmur stadiaze da ar iyo dakavSirebuli 

asimilaciis procesTan, rogorc es adre miaCndaT.  

 

 
 

literatura_REFERENCES_ЛИТЕРАТУРА 

 

1. I. Gamkrelidze, D. Shengelia, T. Tsutsunava, Sun-Lin Chung, Han-Vi Chiu, K. Chikhelidze et al. New data on U-Pb 

zircon age of Pre-Alpine crystalline basement of the Black-Sea-Central Transcaucasian terrain and it’s geological 

significance. Bull. of Georgian National Acad. of Sci., Vol. 5, №1, 2011, p. 64-76. 

2. Тедлиашвили К. Новые данные об этапах формирования доальпийской континентальной коры Храмского 

кристаллического массива (Кавказ). ДАН. Т.453, №5. 2013, с. 522-526. 

3. Беликов Б. П. Материалы по геологии и петрографии ССР Грузии. М.: АН СССР, 1936, с. 56-90.  

4. Казахашвили Т. Г. Геолого-петрографическое изучение Храмской кристаллической плиты. Автореферат 

канд. диссерт. 1939, c. 47.  

5. m. cxeliSvili. xramis masivis granitoidebis granatiani saxesxvaobis Sesaxeb // saq. mecn. 

akad. moambe, 64, #2. 1971, gv. 357-360.  

6. Цхелишвили М. С. О некоторых минеральных разновидностях гранитоидов Храмского массива (Южная 

Грузия). Акцессорные минералы магматических и метаморфических пород. Акад. Наук СССР. Институт 

минералогии, геохимии и кристаллохимии редких элементов. М.: Наука, 1982, c. 205-209. 

7. Цхелишвили М. С. Петрографические, минералогические и геохимические особенности гранитоидов 

Храмского массива. Диссертация на соискание ученой степени кандидата геолого-минералогических наук. 

1974, с. 197. 

8. Ляхович В. В. Акцессорные минералы. М.: Наука, 1968, с. 275. 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



49 
 

GEOLOGY 
 

 

FRESH DATA ON OF THE LATE VARISCAN GARNET-BEARING GRANITES OF THE 
KHRAMI CRYSTALLINE MASSIF  

G. Beridze 

(A. Janelidze Institiute of Geology of  I. Javakhishvili Tbilisi State University) 

   

Resume: Garnet-bearing granites outcrop over the area of ≈1_1.5 km2. Garnet content amounts 5_10 % of the 

granite. The garnet is spread in the form of tetragon-trioctahedral crystals. Their size ranges within the limits of 2–10 

mm. Microprobe analysis of garnet crystals revealed its zonal character: from the core to the periphery Mg content 

decreases and Mn content increases, respectively decreases amount of pyrope (magnesium-alumium garnet) and 

increases number of spessartine minal. The garnet core formed at the magmatic stage in the paragenesis 

Bt+Pl+Ort+Grt+Qrt and its periphery at the postmagmatic stage of granitic magma cooling in the paragenesis 

Ab+Mikr+Grt+Qrt±Ms. Change of garnet composition during the process of crystallization was conditioned by 

temperature decrease and not by the assimilation events, as previously was believed. 

 

Key words: khrami massif; garnet; microcline; microprobe; zone. 

 

 

 

ГЕОЛОГИЯ 

 

НОВЫЕ ДАННЫЕ О ПОЗДНЕВАРИСКОВЫХ ГРАНАТОВЫХ ГРАНИТАХ 

ХРАМСКОГО КРИСТАЛЛИЧЕСКОГО МАССИВА 

Беридзе Г. М. 

(Институт геологии А. Джанелидзе Тбилисского государственного университета им. И. Джавахишвили) 

 

 Резюме: Площадь обнажения гранатовых гранитов ≈1_1,5 км2. Содержание гранатов в гранодиоритах 

5–10 %. Гранат представлен хорошо развитыми тетрагон-триоктаэдрами. Их размер колеблется от 2 до 10 мм. 

При изучении кристаллов граната микрозондовым анализом был выявлен их зональный характер: от центра к 

периферии содержание магния уменьшается, а содержание марганца, наоборот, увеличивается; соответственно 

количество пиропа уменьшается, а спессартина растет. Ядро граната формировалось при магматической стадии 

в парагенезисе Bt+Pl+Ort+Grt+Qrt, а периферическая часть кристалла при постметаморфической стадии 

остывания гранитной магмы в парагенезисе Ab+Mikr+Grt+Qrt±Ms.  

 

Ключевые слова: храмский массив; гранат; микроклин; микрозонд; зональный. 
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garemos dacva 

 

 

 

Savi zRvis Selfuri sanapiro akvatoriuli ferdobis biogamagrebis 

meTodebi 

T. TevzaZe, g. omsaraSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: statiaSi warmodgenilia eroziuli da abraziul-eroziuli procesebis 

zemoqmedebiT gamowveuli negatiuri movlenebisagan dacvis meTodebi.  

dedamiwis zedapirze eroziuli movlenebisagan dacvis meTodebs adamiani uxsovari 

droidan iyenebs da dRemde SemuSavebuli aqvs uamravi saxeobis damcavi saSualeba. 

magaliTad, qarismieri eroziisagan dacvis saukeTeso saSualebaa xe-buCqnaris qarsacavi da 

naTesbalaxiani zolebis mowyoba, eroziul ferdobebze mravalwliani xeebis gaSeneba, 

baraJireba maRali qanobis xevebze da a.S.  axlaxan saqarTvelos teqnikuri universitetis 

wyalTa meurneobis institutSi SemuSavda niadagis eroziisagan dacvis axali meTodi – 

geoxaliCa ,,nesgeo”. zemoT CamoTvlil meTodTagan, garda baraJirebisa, yvela biofitoge-

nur damcav saSualebas warmoadgens.  

erozias ganicdis ara marto xmeleTis reliefisa da bunebriv-teqnogenuri obieqtebis 

teritoriebi,  aramed Selfis akvatoriuli nawilis fskeris ferdobebic. gansakuTrebiT 

didi zianiს momtania abraziul-eroziulი procesebi Seლfuri ferdobebis sanapiro 

zolSi. Selfuri ferdobebis qviSaxreSovani akvatoriis fskerul nawilSi naleqebიs 

gadaadgilebaს iwvevs Stormuli talRaTcema da sanapiro zolis gaswvriv arsebuli samx-

reT-CrdiloeTi mimarTulebis dinebა, rasac Tan axlavs lamiani, qviSiani, Tixnari, 

xreSiani, kenWnari da sxv. fskeruli gruntebis migracia kontinenturi ferdobis didi 

siRrmeebisaken da sanapiro urbanuli teritoriebidan mniSvnelovani farTobebi waitaceba. 

negatiuri abraziul-eroziuli movlenebisagan dacva da Selfur ferdობze mimdinare 

uaryofiTi sainJinro-geologiuri procesebis harmonizacia sxva tradiciul meTodebTan 

erTad biozoogenuri an biozoogenur-fitogenuri RonisZiebis ganxorcielebiTaa 

SesaZlebeli. magaliTad, abraziul-eroziuli movlenebisagan dacvis erT-erTi warma-

tebuli RonisZiebaa  marjnis polipebis xelovnuri gamravlebა, rac xeლს Seuwyobs rifebis 

Camoyalibebas da qmniს lagunebs.  

rifwarmomqmeli marjnis cxovelunarianoba da gamravleba garemo pirobebis bevr kon-

kretul faqtorTanaa dakavSirebuli, რაც detalur Seswavlas saWiroebs. 

     

sakvanZo sityvebi: marjnis rifi; atoli; laguna; polipi; abrazia. 
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Sesavali 

eroziuli procesebis biogenuri gamagrebis damcavi RonisZiebebi SeiZleba gaiyos 

biofitogenur da biozoogenur RonisZiebebad. 

biofitogenur damcav RonisZiebebs adamiani uxsovari droidan iyenebda Tavisi 

sacxovrisis Tu sameurneo obieqtebis reliefis sxvadasxva saxis egzogenuri procesiT 

gamowveuli eroziuli da sameurneo obieqtebis ferdobuli mewyruli movlenebisagan 

dasacavad; ufro did upiratesobas aniWebdnen buCqnarisa da xeebis ganaSenianebas; aseve 

naTesbalaxiani da qarsacavi zolebis mravalwliani nargavebis gaSenebas qarismieri 

eroziisa da ferdobebze gavrcelebuli niadagebis eroziis mimarTulebiT da sxv.  

bunebriv-teqnogenuri obieqtebis Seqmnisas adamianis sainJinro saqmianobis procesSi 

nebismieri zemoqmedeba bunebaze (sxvadasxva tipisa da daniSnulebis nagebobebi, wyalsa-

cavebi da kaSxlebi, saavtomobilo da sarkinigzo magistralebi, hidromelioraciuli da 

hidroenergetikuli kompleqsebi, magistraluri wyalsadenis, navTobisa da airis, sarwyavi 

arxebis wrfivi trasebi, eleqtrogadamcemi xazebi da sxv.) warmoadgens wonasworobaSi 

myofi kldovani an naxevrad kldovani da dispersiuli gruntebis (Tixnari, kenWnari, 

qviSiani, RorRnari) masivebis wonasworobis darRvevas [1]. sxvadasxva daniSnulebis 

teqnogenuri obieqtebisaTvis aseTi wonasworobis darRveva da negatiuri procesebis 

Casaxva sxvadasxvagvaria da amitom erTmaneTisagan gansxvavebuli antieroziuli Ronis-

Ziebebis SerCevas moiTxovs. magaliTad, borjomis raionis sof. waRverSi (rusis Rele) 

Catarebuli fitoRonisZiebebis Sedegad gruntebis Sinagani xaxunis kuTxis normatiuli 

sidide (φ=11_120)-dan (φn=28_380)-mde gaizarda, wyalgajerebul mdgomareobaSi ki _ (φ
ნ
 =6_70)-

dan (φ
ნ
 =17_220)-mde [1]. 

fitogenuri RonisZiebebi gansakuTrebiT efeqturia III-IV klasis miwis kaSxlebisa da 

dambebis rogorc zeda (sveli), ise qveda (mSrali) ferdobebisaTvis. negatiur, eroziisadmi 

gansakuTrebuli midrekilebis mqone ubnebze umjobesia mravalSriani biosainJinro 

RonisZiebebis ganxorcieleba. 

saqarTvelos teqnikuri universitetisa da SoTa rusTavelis erovnuli samecniero 

fondis finansuri mxardaWeriT kurort borjomis mimdebare naxanZral eroziul 

ferdobze ganxorcielda biosainJinro meTodis – geoxaliCa ,,nesgeo”-s savele kvlevebi 

eroziis sawinaaRmdego RonisZiebis efeqtianobis Sesafaseblad. aRniSnuli kvlevebis 

safuZvelze miRebul iqna dadebiTi Sedegi da gaica rekomendacia mowyvlad ferdobebze 

geoxaliCa ,,nesgeo”-s gamoyenebis mizanSewonilobis Sesaxeb [2]. zemoaRniSnuli 

antieroziuli meTodebi ufro metad orientirebulia, rogorc niadagis eroziisagan 

damcavi saSualeba.  

 

ZiriTadi nawili 

bunebrivi da bunebriv-teqnogenuri obieqtebis garemoSi negatiuri sainJinro-

geologiuri procesebis inicirebaSi uaRresad did rols asrulebs abrazia (talRebis 

zemoqmedebiT zRvis napiris Carecxva). negatiuri abraziul-eroziuli movlenebisagan dacva 

SesaZlebelia biozoogenuri damcavi RonisZiebebis ganxorcielebiT. zRvis Selfis 

akvatoriul zonaSi fskeris aramdgradi gruntebis (lamiani, qviSnari, Tixnari, xreSiani 

da sxv.) masalebis migraciuli procesebisagan dasacavad, rogorc zemoT aRvniSneT, 

saWiroa marjnis polipebis xelovnuri gamravleba. marjnis polipebis umTavresi sakvebi 

produqtia wyalmcenareebi, romlebTanac isini simbiozur cxovrebas ewevian. amitom, Tu 

Selfuri nawilis fskerze avtogenuri wyalmcenareebi ar xarobs, maSin iq marjnis 
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polipebTan erTad wyalmcenareebis xelovnuri gamravlebacaa saWiro. aseT SemTxvevaSi 

damcavi saSualeba biozoogenurfitogenur saxes iRebs. 

abraziuli movlenebi ganviTarebulia zRvebis, tbebis da xelovnuri wyalsacavebis 

sanapiro zolSi, sadac gansakuTrebiT did zians ayenebs Savi zRvis aRmosavleT sanapiro 

Selfur zonas. TurqeTis teritoriaze, md. Woroxze hidroeleqtrosadgurebis kaskadis 

Seqmnis Semdeg, rodesac TvalsaCinod iklo mdinaris myarma natanma, farTo masStabi miiRo 

sanapiro zolis warecxvis iseTma negatiurma movlenebma, rogoricaa Selfuri ferdobis 

fskeruli nawilis qviSaxreSovani naleqebis gadaadgileba gamowveuli Stormuli  

talRaTcemiTa da sanapiro zolis gaswvriv arsebuli samxreTidan CrdiloeTisken 

mimarTuli dinebiT, rasac Tan axlavs xmeleTis mniSvnelovani masivebis wataceba. es Zalze 

uaryofiTad moqmedebs arsebul urbanul teritoriebze. aseT SemTxvevaSi abraziuli 

procesebis Semdgomi ganviTarebisagan damcav saSualebas sanapiro zolis akvatoriul 

nawilSi qva-RorRisa da kenWnar-riynar-xreSovani masalis didi raodenobiT Setanaa saWiro. 

bunebrivi garemo gvaZlevs uamrav magaliTs zRvebisa da okeaneebis sanapiros abraziuli 

zonis harmonizaciis da wonasworobis Camoyalibebis Sesaxeb. esenia, magaliTad, plaJebis 

mowyoba, akvatoriul nawilSi marjnis polipebis gamravleba, atolebisa da rifebis 

mSenebloba da sxva. 

marjani warmoadgens marjnis polipebis koloniis masalis ConCxs. maTi didi rao-

denobiT dagrovebis Sedegad yalibdeba marjnis rifebi da marjnis kunZulebi. zogierTi 

monacemis mixedviT [3], yvelaze xelSemwyob pirobebSic ki marjnis zrda grZivi mimar-

TulebiT 1 sm/w-s Seadgens. amitom bunebrivad saSualo rifis formirebas aseuli wlebi 

dasWirdeba, xolo kunZulisas aTaswleuli.  

marjani ZiriTadad kalciumis karbonatisagan Sedgeba. misi minarevebia magniumis 

karbonati da mcire raodenobiT rkinis Jangi, Seicavs 1 %-mde organul nivTierebasac. 

induri Savi marjani ki mTlianad organuli nivTierebisagan Sedgeba [3]. marjnis simkvrive 

2.6_2.7 g/sm3-s Seadgens, simagre moosis SkaliT _ miaxloebiT 3.75 g/sm3-s. Savi marjani ufro 

msubuqia da misi simkvrive 1.32_1.35 g/sm3-is tolia. bunebaSi cnobilia marjnis 3500 saxeoba, 

romelTa Soris 350 gamoirCeva  gansxvavebuli elferiT. marjans iyeneben kiris misaRebad, 

zogierTi saxeoba ki warmatebiT gamoiyeneba saiuveliro warmoebaSi.  

marjnis polipebi qinZisTavisxela naxevrad gamWirvale, svetisebri cocxali 

organizmebia, romlebsac boloSi sacecebi aqvs. maTi sxeuli uaRresad nazia da Tavis 

dasacavad isini mcire zomis finjnisebr kirovan ujredebs aSeneben. es ujredebi 

erTmaneTs ekvrian da qmnian marjnis rifebs (nax. 1.) [3].  
 

 
 

nax. 1. atoli, marjnis rifi, laguna 
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rifebTan viTardeba araCveulebrivi wyalqveSa marjnis tyeebi. formiT isini emsgav-

sebian naZvis xeebs, eklovan buCqnars, sokoebs, gigantur Zabrebs, vazas, jamebs. umetesad 

Warbobs Ria ferebi: limonisferi, momwvano zurmuxtisferi, Ria yavisferi, Jolosferi. 

marjani cxovelTa samyaros ganekuTvneba, misi saerTaSoriso saxelwodebaa Anthozou 

Ehzenbezg.  marjnis qveklasebia: rvasxiviani (Octocorallia) da eqvssxiviani  (Hexcocorallia). marjnis 

polipebi (Anthoroa) zRvis uxerxemloTa klass ganekuTvneba. isini koloniuri, gancalkeve-

buli fskeruli organizmebia.  

marjnis polipebis umetesi nawili tropikul zRvebSia dasaxlebuli; iq, sadac wylis 

temperatura 20 0C-is qvemoT ar Camodis da maTi gavrcelebis siRrme 20 m-s ar aRemateba. 

igi xarobs planqtonis uxvad gavrcelebis pirobebSi, romliTac ikvebeba. dRisiT polipebi 

ikumSeba, xolo RamiT iWimeba, marTavs sacecebs, romelTa saSualebiTac sakvebs poulobs. 

didi zomis zogierT polips SeuZlia SedarebiT msxvili organizmebis daWera (Tevzi, 

xamanwka). zogierTi saxis marjnis polipi cxovrobs mezogelSi erTujredian 

wyalmcenareebTan simbiozis xarjze. marjnis polipebs aqvT muskulovani ujredebi, 

romlebic qmnian grZiv da ganiv ZarRvebs. maT aseve aqvT nervuli sistema (nax. 2.). 

 

 
 

nax. 2. marjnis rifi (ferdobi, laguna) 

 

marjnis polipi mravldeba rogorc usqeso, aseve sqesobrivi gziT. marjnis koloniis 

normaluri sicocxlisunarianobisaTvis, zogierTi mecnieris monacemebiT, saWiroa 

mariliani (27_40 %) wyali, romlis optimaluri temperaturaa 18 _ 320;  siRrmea araumetes 

200 m. calkeuli Tanamedrove monacemebiT, marjanSemqmneli koloniebi dafiqsirebulia 

Rrma fskerisa da civi wylebis pirobebSi.  

marjnis ConCxi ganlagebulia totebis saxiT, romlebzec saxldebian polipebi. erTi 

Taoba rom ixoceba, masze axali Taoba saxldeba, romelic, Tavis mxriv, adgils uTmobs 

momdevno Taobas. ase iqmneba droTa ganmavlobaSi marjnis polipebis datotvili 

koloniebi.  

dadgenilia, rom vardisferi marjnis kolonia izrdeba daaxloebiT  75 mm/w siCqariT. 

devonuri periodis namarxi marjnebis zrdis dReRamuri xazebis eleqtronuli mik-

roskopiT Seswavlis Sedegad paleontologebis mier dadgenil iqna, rom dedamiwis brunva 
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Tavisi RerZis garSemo 340_360 mln wlis winaT 460 _ 470 dRes Seadgenda. wliur ciklSi 

Tanamedrove marjnis kedlebis zrda ki _ 360 _ 370 mikroskopul Sres moicavs. marjani 

mxolod mziT ganaTebis SemTxvevaSi izrdeba, rodesac fotosinTezis procesSi gamoiyofa 

Jangbadi  da STainTqmeba naxSirorJangi, rasac mikroskopiuli mwvane wyalmcenareebis sim-

biozSi mcxovrebi marjnebi gamoyofen [3]. 

saiuveliro saqmeSi umeteswilad gamoiyeneba Corallium rubrum, romelic izrdeba 20_200 

m-is siRrmeze da Corallium japonicum, romelic atlantisa da wynari okeanis sivrceSia 

gavrcelebuli, ZiriTadad 100 _ 1500 m siRrmeze. saiuveliro saqmeSi gamoiyeneba namarxi 

marjnebi. floridaSi (aSS) md. sukonis kalapotSi, q. uaing sprinesis axlos, tampis yuris 

napiras napovnia lamazi, gaqvavebuli, wiTeli, yviTeli da TeTri feris aqatizebuli 

marjnebi,  romelTa ganivkveTi 7 _ 10 sm-s aRwevs. 

marjnis polipebis cxovelmoqmedebis Sedegad warmoiqmneba atolebi da rifebi. 

atoli warmoadgens marjnis kunZuls, romelsac mTliani an wyvetili rgolis forma 

aqvs. is amaRlebulia okeanis fskeris mimarT marjnovani zednaSeniT, romelic qmnis rifs 

kunZulebis jgufTan erTad. kunZulebi gancalkevebulia erTmaneTisagan sruteebiT. es 

sruteebi aerTeben okeanes lagunasTan.  Tu sruteebi ar arsebobs, maSin xmeleTi 

warmoadgens erTian rgols. am SemTxvevaSi lagunis wyali okeanis wyalTan SedarebiT 

naklebmariliania; okeanis fskerze amaRlebas konusis forma aqvs da umetes SemTxvevaSi 

Camqral vulkans warmoadgens (nax. 3.). 

 

 
 

nax. 3. marjnis rifis ferdobi okeanis mxridan 

 

tipuri atoli sami nawilisagan Sedgeba. esenia: rifis gare ferdobi (nax-ebi 3 da 4), 

rifis platforma da laguna. atolis simaRle (okeanis saSualo donesTan SedarebiT) 3_4 

m-s ar aRemateba. atolebs SeiZleba hqondes sxvadasxvagvari konfiguracia da zomebi.  

mTel rig atolebze aSenebulia urbanuli nagebobebi, magaliTad, aeroportebi, 

Senobebi, navmisadgomebi da sxv. (nax. 4.). 

erT-erTi yvelaze didi atoli dedamiwaze kakajaleinis atolia, romelic marSalis 

kunZulebis arqipelagSi mdebareobs. misi farTobi 2336 km2-s aRwevs.  aqedan 92 % lagunaa  

da gadaWimulia 300 km-ze. kunZulebis jamuri farTobi 14.5 km2-ia. meore didi atolia 

rangiroa tuamotos arqipelagSi, misi farTobia 1639 km2, xolo masSi Semavali 241 

kunZulis farTobi _ 43 km2-s Seadgens. 
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nax. 4. marjnis kunZulze mowyobili aeroporti 

 

aseTi msxvili atolebis marjnis rifebiT garSemortymulia okeanis fskerze arse-

buli vulkanuri plato da isini ar warmoadgenen calkeul vulkanur kunZulebs mcire 

zomis atolebis gamoklebiT. rifebis farTobi Seadgens atolebis farTobis mxolod 

ramdenime procents, xolo xmeleTi ki mxolod procentis nawils. 

atolebi Cveulebriv warmoiqmneba vulkanur kunZulebze marjnis rifis SemozrdiT.  

xSirad amas Tan axlavs vulkanuri safuZvlis daZirva wyalqveS. Tu aseTi daZirva ar 

mimdinareobs, maSin lagunis SigniT formirdeba birTvuli atoli vulkanuri kunZuliT. 

wylis donis (an atolis safuZvlis teqtonikurianad) mcireodeni daweva ganapirobebs 

marjnis rifis atolad Camoyalibebas. xmeleTis Semdgom awevas SeiZleba mohyves wyalqveSa 

meCeCis an daZiruli atolis formireba. 

did barierul rifze Catarebuli eqsperimentebis Sedegad gamovlinda is meqanizmebi, 

romlebic iwvevs marjnis polipebis masobriv daRupvas. es procesebi vlindeba maSin, 

rodesac xdeba wyalsa da naleqebSi organuli nivTierebebis raodenobis gazrda. Suama-

vals am procesSi mikrobebi warmoadgenen. organuli naerTebiT mdidari garemo iwvevs mik-

robebis swraf da masobriv zrdas, ris Sedegadac garemoSi mcirdeba Jangbadi da pH; es ki 

momakvdinebelia marjnebisaTvis. 

fijis kunZulebze marjnis arsebobas safrTxe Seeqmna imis gamo, rom globaluri 

daTbobis Sedegad warmoqmnili maRaltemperaturiani, momakvdinebeli organuli 

nivTierebebis baqteriebis Semcveli dinebebi miemarTeba uSualod fijis kunZulebis 

mimarTulebiT. es uaRresad negatiur zegavlenas axdens sanapiro zolze, rasac Tan sdevs 

abraziuli procesebis gaZliereba da teritoriebis gadarecxva.  

aseTi procesebis gamosaricxavad da fijis kunZulebis sanapiro zolis dasacavad 

adgilobrivi mosaxleobis mier intensiurad mimdinareobs wyalmcenareebisa da marjnebis 

masobrivi dargva akvatoriul nawilSi 0.5_1.0 m siRrmeze. 

zemoaRniSnuli magaliTebi cxadyofs, rom marjnis polipebis gamravleba rogorc 

bunebriv pirobebSi, ise xelovnurad okeaneebisa da zRvebis sanapiros akvatoriul zolSi 

abraziul-eroziuli zemoqmedebisagan damcavi rifebisa da atolwarmomqmneli procesebis 

ganviTarebas ganapirobebs. maTi dacva adamianis anTropogenuri zemoqmedebisagan 
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efeqturad xorcieldeba xmelTaSua zRvis egviptis sanapiros akvatoriul zolSi. 

zogierTi avtoris monacemebiT, marjnis polipebi dafiqsirebulia Sotlandiis zRvis-

pireTSic. 

marjnis polipebis cxovelunarianoba da gamravleba didadaa damokidebuli garemos 

mTel rig faqtorebze. esenia:  

 zRvis wylis temperatura da mineraluri Sedgeniloba; 

 planqtonis siuxve; 

 zRvis Selfuri nawilisa da ferdobgruntebis Sedgeniloba; 

 zRvis wyalSi gaxsnili Jangbadis raodenoba; 

 mzis radiacia; naTeli dReebis xangrZlivoba wlis ganmavlobaSi. 

marjnis polipebze uaRresad uaryofiT gavlenas axdens navTobis produqtebiT 

okeaneebisa da zRvebis dabinZureba, agreTve maRaltemperaturuli Tbili dinebebi, romle-

bic erTujrediani mikroorganizmebis mZafr gamravlebas iwvevs, rac, Tavis mxriv, 

ganapirobebs Jangbadis deficits polipebisaTvis. negatiurad moqmedebs aseve qarbuqiani da 

Stormuli dReebic.  

Savi zRvis saqarTvelos sanapiros negatiuri abraziul-eroziuli procesebisagan 

dasacavad kompleqsurad, sxva damcav RonisZiebebTan erTad biogenuri (magaliTad, 

geoxaliCa ,,nesgeo”) meTodebis gamoyeneba uaRresad perspeqtiulia.  

marjnis polipebisa da maTi simbiozuri partnioris (wyalmcenareebis) Selfis 

ferdobis akvatoriul zonaSi abraziuli-eroziuli zemoqmedebisagan damcav RonisZiebad 

dasaxvasa da gamoyenebas win unda uZRodes 1÷5 punqtebSi Camoyalibebuli faqtorebis 

detaluri Seswavla, polipebisa da wyalmcenareebis iseTi saxeobebis SerCeva, romlebic 

mizanSewonilia adgilobrivi klimaturi pirobebisaTvis da aseve adgilobriv garemoze 

anTropogenuri zemoqmedebis gaTvaliswineba.  

Selfur ferdobebze marjnis polipebisa da fitosamyaros (wyalmcenareebis) gamrav-

leba, garda akvatoriuli nawilis fskeris gamagrebisa, xels Seuwyobs aq gavrcelebuli 

fskeruli gruntebis migraciis Senelebas wyalqveSa dinebebis mier, rac, Tavis mxriv, 

ganapirobebs sanapiro zolis araakvatoriuli nawilis medegobis gazrdas, florisa da 

faunis gamravalferovnebas da a.S.   
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ENVIRONMENTAL  PROTECTION 
 

 

BIOENFORCEMENT METHODS OF THE BLACK SEA SHELF COASTAL WATER 
SLOPES 

T.  Tevzadze, G. Omsarashvili  

(Georgian Technical University) 

 

Resume: There are presented the methods of protection against negative effects of erosive and abrasive-erosive 

processes. The methods of protection against erosive occurrences on the surface of the earth have been used by a human 

being since ancient times.  A lot of tools of protective tools have been elaborated. For example, planting trees and 

bushes and plant rows for a windbreak to protect against wind erosion, planting perennial trees on erosive slopes, aerial 

inspection of gorges with high slopes, etc. The method of protecting ground from erosion has been recently elaborated 

in Water Management Institute – Geokhalicha (Geocarpet) “NESGEO”. All the above _ mentioned methods excluding 

aerial inspection present a biophytogenic protective tool.  

Not only the territories of land relief and natural-technogenic objects, but also the slopes of the bottom of water 

territory of the shelf undergo erosion. Abrasive-erosive processes exert especially great damage on coastal stripe of 

shelf slopes. In the bottom part of the water territory of shelf slopes the stone-gravel sediments are moved by the falling 

of stormy waves and the south-north flow existing along coastal stripe. It is accompanied by migration of bottom (fine 

sandy, sandy, argillous, gravel-stony) grounds towards great depths of continental slopes following by removal of 

important areas from urban territories.  

Protection against negative abrasive-erosive occurrences and harmonization of negative engineering-geological 

processes taking place in a shelf slope is possible by means of carrying out biozoogenic or biozoogenic- phytogenic 

measures together with other traditional methods. It can be carried out by artificial reproduction of coral polyps, which 

form cays and create lagunes. A cay-forming process is one of the most successful measures to protect abrasive-erosive 

occurrences.     

Cay-forming corral vivifying ability and reproduction is related to a lot of factors of environmental conditions 

and it should be studied in details.     

 

Key words: coral reef; atoll; laguna; polyp; abrasion.  

 

 

             

ОХРАНА ОКРУЖАЮЩЕЙ СРЕДЫ 

 

МЕТОДЫ БИОУКРЕПЛЕНИЯ ПРИБРЕЖНЫХ ШЕЛЬФОВЫХ 
АКВАТОРИАЛЬНЫХ СКЛОНОВ ЧЕРНОГО МОРЯ 
Тевзадзе Т. В., Омсарашвили Г. Г. 
(Грузинский технический университет) 

 

Резюме: В статье представлены защитные методы от негативного воздействия эрозионных и абразионно-

эрозионных процессов. 

Защитные мероприятия поверхности Земли от эрозионных процессов человеком использовались с 

незапамятных времен. Выработано множество видов мероприятий; например, от ветряной эрозии: устройство   

дерево-кустарниковых и травяно-посевных полос, баражирование крутых оврагов и т.д. В последнее время в 
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Институте водного хозяйства Грузинского технического университета  им. Ц. Мирцхулава разработан метод  

защитных мероприятий почв с помощью геоковра  «Несгео». Вышеназванные мероприятия, кроме метода 

барражирования, являются биофитогенными защитными мероприятиями. 

Эрозирование претерпевают не только территории рельефа суши, но и откосы дна акваториальной части 

шельфа. Особенно большой урон от абразионно-эрозионных процессов претерпевают шельфовые склоны 

прибрежной зоны. Перемещение песчано-гравелистых отложений в акваториальной части дна и откосов 

шельфа происходит от штормового волнобоя и морских течений, имеющих направление юг-север. Этому 

сопутствует  миграция донных грунтов (иловатые, песчаные, суглинок, гравелисто-галечниковые) в сторону 

больших глубин континентального откоса. Вследствие этого происходит размыв значительной территории 

урбанизированной прибрежной части. 

Защиту от абразионно-эрозионных явлений и гармонизацию отрицательных инженерно-геологических 

процессов, наряду с традиционным методом, возможно осуществить биозоогенным или биозоогенно-фитоген-

ными мероприятиями. Это можно осуществить путем размножения коралловых полипов, которые формируют 

рифы и создают лагуны. 

Рифоформирующие процессы являются одним из успешных мероприятий для защиты абразионно-

эрозионных процессов. 

Жизнеспособность рифообразующих кораллов и их размножение связаны с многими конкретными 

условиями природной среды и требует детального изучения.                                                                                                                

 

Ключевые слова: коралловые рифы; атолл; лагуна; полип; абразия. 
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sainJinro ekologia 

 

 

noosfero, noogenezis procesebi da misi harmonizaciis aspeqtebi 

T. TevzaZe, g. omsaraSvili 

(saqarTvelos teqnikuri universiteti) 

 

reziume: warmodgenilia jer kidev gasuli saukunis 20_40-ian wlebSi moRvawe cno-

bili frangi mecnierebis p. teiar de Sardenis, e. leruasa da sabWoTa mecnieris, 

akademikos v. vernadskis mosazreba, rom adamianis zemoqmedeba garemoze xdeba misi 

ganviTarebis sul ufro da ufro mZlavri faqtori. am mosazrebis Tanaxmad, noosfero 

unda warmovidginoT ara rogorc sazogadoebad, romelic garkveul garemoSi arsebobs, 

ara ubralod garemod, romelmac ganicada kacobriobis Zlieri zemoqmedeba, aramed 

erTian, integrirebul sazogadoebad, romelSic gaerTianebulia ganviTarebuli 

sazogadoeba da cvalebadi garemo. 

termini ,,noogenezi” avtorTa mier pirvelad dafiqsirebul iqna 1999 wels saqarTve-

los mecnierebaTa akademiis wyalTa meurneobisa da sainJinro ekologiis institutis 

saiubileo SromaTa krebulSi, romelic mieZRvna institutis daarsebis 70 wlisTavs da 

imave wels moskovis saerTaSoriso konferenciis (,,sainJinro geologiis Teoriuli 

problemebi’’) SromaTa krebulSi. 

noosferoSi mimdinare noogenezur procesebs avtorebi ganixilaven, rogorc buneb-

riv-teqnogenuri kompleqsebis SeqmnasTan dakavSirebiT inicirebul procesebs, xolo 

aRniSnuli procesebis zemoqmedebis Sedegad miRebul qanebs, rogorc noogenezur qanebs, 

wyalsacavis mier teritoriis datborviT miRebuli miwisqveSa wylebis axal, noogenezur 

horizonts, sxvadasxva daniSnulebis teqnogenuri obieqtebis mSeneblobasTan dakavSirebiT 

ferdobuli procesebiT Seqmnil reliefur formebs da a.S. 

sazogadoebis zegavlena garemoze, gansakuTrebiT iseTi, rogoric geologiuri 

procesebis inicirebis tolfasia, hidromelioraciuli da hidroenergetikuli teqnogenuri 

kompleqsebi warmoadgens. aseTi bunebriv-teqnogenuri kompleqsebi (btk) ganapirobebs no-

ogenezis procesebis Camoyalibebas. Sesabamisad, yalibdeba garemosagan gansxvavebuli no-

ogenezuri warmoSobis qanebi, reliefuri formebi, hidrogeologiuri pirobebi, mik-

roklimati, seismuri pirobebi da a.S., romlebic adamianis gonis mZlavri zemoqmedebiTaa 

Seqmnili. 

noogenezis procesebis harmonizacias da bunebriv-teqnogenuri procesebis usafrTxo-

ebas safuZveli eyreba maTi maRalprofesiuli daproeqtebis, xarisxiani mSeneblobis da 

eqspluataciis wesebis mkacri dacvis pirobebSi. 
 

sakvanZo sityvebi: noosfero; noogenezi; goni, fitogenezi; biogenezi. 

 

Sesavali 

gasuli saukunis 20_40-ian wlebSi v. vernadskim yuradReba miaqcia adamianis mZlavr 

zemoqmedebas garemoze da Tanamedrove biosferos gardaqmnis procesebze. misi azriT, 

adamiani, rogorc biosferos elementi, mivida imis gagebis aucileblobamde, rom saWiroa 
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dedamiwaze yovelgvari sicocxlis formis SenarCuneba. is ganaxorcielebs planetis 

cocxali garsis gonivrul marTvas, gardaqmnis mas erTian sferod _ noosferod da 

gonebis sferod. es axali cneba v. vernadskim Camoayaliba 1944 wels. man moaswro Tavisi 

axali moZRvrebis zogadi asaxva: ,,biosferos geologiur istoriaSi adamianis winaSe 

isaxeba didi momavali, Tu is gaigebs amas da TviTgandidebas ar moaxmars Tavis gonebasa 

da Sromas” [1,2]. 

noosfero (noos berZnulidan warmomdgari sityvaa da	 gonierebaს niSnavs) adamianis 

mier gonivrulad marTuli biosferoa. is warmoadgens biosferos ganviTarebis umaRles 

stadias, rac dakavSirebulia civilizebuli sazogadoebis warmoqmnasa da Camoyalibe-

basTan. am mxriv adamianis gonivruli saqmianoba dedamiwaze xdeba misi ganviTarebis 

mTavari faqtori. 

termini da cneba ,,noosfero” SemoRebulia frangi mecnierebis – maTematikos e. le-

ruas, filolog p. teiar de Sardenisa da sabWoTa mecnieris v. vernadskis mier. 

amosaval wertilad v. vernadskis da p. teiar de Sardens miaCndaT e.w. cefalizacia, 

anu Tavis tvinis masis gazrdis procesi, rogorc adamianis nervuli sistemis daCqarebuli 

ganviTareba. gakeTda naxtomi instinqtidan azrovnebamde da, aqedan gamomdinare, biosferos 

evolucia Semecnebis ganviTarebis mimarTulebiT, anu moxda noosferos formireba. 

yovelive zemoaRniSnulidan SeiZleba gakeTdes daskvna, rom adamianis aramaterialuri 

azri gardaiqmneba geologiur faqtorad, romelic materialurad gardaqmnis planetas. 

planeta iZens saerTo planetarul tvins, romelic Tavis Tavze iRebs misi Semdgomi 

ganviTarebis pasuxismgeblobas. 

p. teiar de Sardenma noosferos daarqva raRac ,,azrTa garsis” msgavsi dedamiwaze. 

gonierebas (gons) is warmoidgenda, rogorc als, romelic aTbobs dedamiwas da axali 

safris SeqmniT TandaTanobiT moicavs mas. igi werda: ,,dedamiwa aramarto ifareba 

miliardobiT azrovnebis marcvliT, aramed ifuTeba erTiani moazrovne garsiT, romelic 

qmnis kosmosuri masStabiT azrovnebis funqcionalurad erT farTo marcvals. uamravi 

individualuri azri jgufdeba da Zlierdeba erTsulovani azrovnebis erT aqtSi. aseTia 

is saxe, romelSic warsulTan analogiiTa da simetriulad Cven SegviZlia warmovidginoT 

kacobrioba momavalSi” [1]. 

dedamiwis qerqis pirveladi saxis formirebis (arqauli era) Semdgom periodSi 

(proterozouli era), romelic daaxloebiT 900 mln wels grZeldeboda, ukve SeimCneva 

biologiuri cxovrebis niSnebi (erTujrediani cxovelebi, baqteriebi, mikroorganizmebi), 

raსაc mohyva jer uxerxemloTa (e.w. Tavfexianebis, zRvis varskvlavebis, moluskebis), xolo 

Semdeg, paleozour eraSi, xerxemlianebis warmoSoba. proterozouli eris momdevno 

periodebi mTlianad cxoveluri da mcenareuli samyaros mZafr ganviTarebas dasWirda. 

  

ZiriTadi nawili 

pirveli ZuZumwovrebi carcul periodSi gaCndnen, xolo primatebis calkeul jgufad 

Camoyalibebis istoria 5 _ 10 mln wels ar aRemateba. rodesac p. teiar de Sardeni 

aanalizebda biologiuri evoluciis am warmoudgenlad xangrZliv gzas, romlis 

gvirgvinic adamianis Seqmnaa, svamda kiTxvas: ,,nuTu am xangrZliv process Cixamde 

mivyavarT? nuTu bunebas, romelmac Seqmna organizmTa saocari mravalferovneba, romelic 

erTmaneTTan dakavSirebulia harmoniuli erTianobiT, ar ZaluZs misi saocari qmnileba – 

moazrovne adamiani SeinarCunos da ar gawiros usaxelo dasasrulisaTvis”[1] .  

v. vernadski noosferos cnebas principulad gansxvavebulad aRiqvamda. misi azriT, 

noosfero aris dedamiwis materialuri garsi, romelic icvleba adamianebis zemoqmedebis 
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Sedegad. isini TavianTi zemoqmedebiT gardaqmnian planetas ise, rom igi aRiqvan, rogorc 

,,mZlavri geologiuri Zala”. es Zala Tavisi azriTa da SromiT gardaqmnis biosferos erT 

mTlianobad Tavisuflad moazrovne kacobriobis interesebisaTvis [2,3]. 

termin ,,noosferoSi“ ekologebi upirveles yovlisa gulisxmoben im problemaTa 

kompleqss, romelTa gadawyveta aucilebelia mimarTul iqnes biosferos ganviTarebisaken” 

[1, 2]. am SemTxvevaSi saWiroa yuradRebis gamaxvileba v. vernadskis moZRvrebis kidev erT 

mniSvnelovan mxareze, saxeldobr imaze, rom v. vernadskis moTxovnaa ara marto biosferos 

mizanmimaruli ganviTareba da civilizaciis ganviTarebis Semdgomi uzrunvelyofa, aramed 

sazogadoebis, misi bunebisa da organizaciis iseTi cvlileba, romelic ganapirobebs 

bunebisa da sazogadoebis harmoniul damokidebulebas. ,,noosfero aris sazogadoebis, 

warmoebisa da bunebis unikaluri erTianoba, romelic unda gardaiqmnebodes da 

imarTebodes umaRlesi gonierebis mqone adamianis mier. swored es ganapirobebs 

sazogadoebis progresul ganviTarebas axali socialuri kanonebis da bunebriv-

istoriuli kanonierebis safuZvelze” [3].  

v. vernadski aRniSnavda, rom noosferos, rogorc biosferos nawilis, warmoSoba aris 

bunebrivi movlena. iგი gacilebiT ufro Rrma da mZlavria Tavis safuZvelSi, vidre 

kacobriobis istoria. ,,kacobrioba erTad aRebuli warmoadgens planetis masis umcires 

nawils. misi simZlavre dakavSirebulia ara mis materiasTan, aramed mis tvinTan, 

azrovnebasTan da am azrovnebis marTvasTan, mis SromasTan. noosfero aris axali 

geologiuri movlena Cvens planetaze. adamiani pirvelad xdeba umsxvilesi geologiuri 

Zala; mas SeuZlia SromiTa da azrovnebiT Zireulad gardaqmnas Tavisi cxovrebis nawili 

da Secvalos is, rac adre iyo.” v. vernadskis esmoda, rom noosfero biosferos 

ganviTarebis axali etapia, rac adamianisa da garemos urTierTobis gonivrul 

damokidebulebas gulisxmobs [2, 3]. 

noosfero unda warmovidginoT ara rogorc sazogadoeba, romelic garkveul 

garemoSi arsebobs, ara ubralod garemod, romelmac ganicada kacobriobis Zlieri ze-

moqmedeba, aramed erTianad, integrirebulad, romelSic gaerTianebulia ganviTarebuli 

sazogadoeba da cvalebadi sistema. 

v. vernadskis ideebis mTeli rigi debulebebi noosferos mdgradi ganviTarebis 

Sesaxeb rio-de-Janeiros 1992 wlis msoflio konferenciis ganxilvis ZiriTad Temas 

warmoadgenda.  

Tanamedrove sazogadoebis sainJinro moRvaweobis erT-erT yvelaze sensitiur saxe-

obas hidromelioraciuli da hidroenergetikuli mSenebloba warmoadgens. am saxis teq-

nogenuri obieqtebis Seqmna da eqsplუatacia uaRresad mowyvladia maTi ganTavsebis bu-

nebrivi pirobebis mimarT da, isev v. vernadskisa da p. teiar de Sardens Tu davesesxebiT, 

moiTxovs srul harmonizacias geogaremosTan.  

hidromelioraciuli sistemebis Seqmnis aucilebloba, Tanamdevi bunebriv-landSaf-

turi komponentebis maRali dinamikuri cvlilebebiT maTTvis damaxasiaTebeli araerTgva-

rovnebis fonze, didi teritoriebis melioraciuli aTvisebisas uaRresad mniSvnelovan 

gavlenas axdens geologiur garemoze. igi, Tavis mxriv, ganapirobebs qanebis ZiriTadi 

komponentebisa da liTogenezis ganviTarebis pirobebis cvlilebas, rac SeimCneva rogorc 

struqturul maCveneblebSi, ise misi kavSirebis tipebSi da, Sesabamisad, geologiuri 

procesebis xasiaTsa da intensiურobaSi [4].  

termini ,,noogenezi” statiis avtorTa mier pirvelad iqna dაfiqsirebuli 1999 wels 

saqarTvelos mecnierebaTa akademiis wyalTa meurneobisa da sainJinro ekologiis ins-
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titutis saiubileo SromaTa krebulSi, romelic mieZRvna institutis daarsebis 70 wlis-

Tavs da amave wlis moskovis saerTaSoriso konferenciis (,,sainJinro geologiis Teo-

riuli problemebi’’) SromaTa krebulSi. 

noosferoSi mimdinare noogenezuri procesebi ganxilul iqna, rogorc bunebriv-teq-

nogenuri kompleqsebis SeqmnasTan dakavSirebiT inicirebuli procesebi, xolo aRniSnuli 

procesebis Sedegad miRebuli qanebi, rogorc noogenezuri qanebi, wyalsacavis mier 

teritoriis datborviT gaCenili miwisqveSa wylebis axali noogenezuri horizonti, 

sxvadasxva daniSnulebis teqnogenuri obieqtebis mSeneblobasTan dakavSirebiT ferdobuli 

procesebiT warmoqmnili reliefuri formebi da a.S. 

bunebaze adamianis sainJinro saqmianobiT gamowveuli nebismieri zemoqmedeba 

(sxvadasxva daniSnulebis nagebobebis, saavtomobilo da sarkinigzo gzebis, gvirabebis, 

magistraluri wyalsadenis mSenebloba; navTobisa da airis, sarwyavi arxebis wrfivi 

trasebis, eleqtrogadamcemi xazebis gayvana; kaSxlebis, sasargeblo nedleulis 

mompovebeli Saxtebis mowyoba da sxv.) iwvevs wonasworobaSi myofi kldovani (an naxevrad 

kldovani) da dispersiuli gruntebis (Tixnari, qviSnari, kenWnari, RorRnar-xvinWnari) 

masivebis wonasworobis darRvevas. icvleba sainJinro nagebobebis safuZvelSi 

gavrcelebuli gruntebis fizikuri Tvisebebi (tenianoba, simkvrive, forianoba, konsis-

tencia), samtkicisa (Sinagani xaxunis kuTxe, SeWiduloba) da deformaciis maxasiaTeblebi 

(fardobiTi deformacia, forianoba, konsolidaciis parametrebi, deformaciis moduli) [5]. 

asobiT aTasi ha miwis farTobebis damuSavebisas sasoflo-sameurneo kulturebis 

aTvisebis mizniT mineraluri marilebis, herbicidebis, organuli da araorganuli 

nivTierebebis SetaniT mniSvnelovnad icvleba niadagebis rogorc fizikuri, ise qimiuri 

Tvisebebi. aseve mniSvnelovan cvlilebas ganicdis niadagebi hidromelioraciuli Ronis-

Ziebebis ganxorcielebis Semdeg, rodesac xdeba axali wyal-haeris reJimis, forianoba-

simkvrivisa da wyalSemcvelobis xarisxis Camoyalibeba [5].  

hidroenergetikuli da fitomelioraciuli kompleqsebis Seqmnisas wyalsacavebis 

sanapiro zolSi viTardeba eroziul-abraziuli procesebi, itboreba didi raodenobiT 

teritoriebi, wyalsacavis teritoriidan CaJonili filtratebis xarjze yalibdeba axali 

hidrogeologiuri pirobebi, wylis nakadebis mier Semotanili myari nataniT xdeba 

kompleqsis akvatoriul nawilSi adamianis anTropogenuri saqmianobiT inicirebuli 

danaleqi qanebis mZlavri fenebis formireba [5]. 

zogierTi hidroteqnikuri nagebobis (kaSxali) simaRle ramdenime aseul metrs aRwevs. 

magaliTad, nurekisa da rangunis (tajikeTi) wyalgaumtarguliani qvayrilis kaSxlebis 

simaRle, Sesabamisad, 300 da 330 m-s aRwevs. maT safuZvelSi ganlagebuli gruntebi, cxadia, 

maRali dawnevis pirobebSi iqmneba. aseve iqmneba safuZvlis gruntebis axali daZabulobis 

pirobebi, rac seismurobis gaaqtiurebas da dayvanili miwisZvrebis inicirebas ganapirobebs 

wyalsacavis kompleqsis ganlagebis teritoriaze. aseTi movlenebi gansakuTrebiT 

mgrZnobiarea mTian regionebSi. hidroteqnikuri nagebobis safuZvelSi iwyeba gruntebis 

konsolidaciis procesi, maTi axali fizikuri, deformaciuli, simtkicis da filtraciuli 

Tvisebebis Camoyalibeba. 

uaRresad masStaburia agreTve adamianis zemoqmedeba geogaremoze wrfivi nagebobebis 

(melioraciuli daniSnulebis magistraluri arxi, energomatareblebis milsadenebi, 

avtobanebi, rkinigza da a.S.) mSeneblobisas. gansakuTrebiT sensitiuria, Tu is mTian 

regionSi gadis, vinaidan irRveva Camoyalibebuli an nawilobriv Camoyalibebuli gruntis 

masivebis wonasworobis pirobebi, yalibdeba iseTi negatiuri sainJinro-geologiuri 

procesebi, rogoricaa mewyeri, Camongreva-CamoSvaveba, qvaTacvena, mdinarisa da xevebis 
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kalapotis Setborva. gansxvavebuli seismurobis da geoteqtonikur pirobebSi wrfivi 

nagebobebi araerTgvarovan zemoqmedebas ganicdis. Tavis mxriv, adamiani axorcielebs 

mravalgvari damcavi nagebobebis Seqmnas, SerCevas da maTi prognozirebis safuZvelze 

saimedo, sando eqspluataciis pirobebis uzrunvelyofas [4]. 

amrigad, XXI saukunis dasawyisSi adamianTa sazogadoeba ganviTarebis iseT 

stadiaSia, rom Tavisi sainJinro saqmianobiT ainicirebs da cvlis bunebriv geoekologiur 

procesebs. imis gasarkvevad, Tu ramdenad masStaburia dedamiwis atmosferos zeda SreebSi 

mimdinare procesebSi adamianis Carevis roli, ganvixiloT e.w. ozonis xvrelis 

gafarToebis da Semdgomi stabilizebis magaliTi.  

ozonis SreSi, romelic icavs dedamiwas radiaciisagan, xvrelebis warmoqmna 

dafiqsirda sul ramdenime aTeuli wlis winaT Cveni planetis samxreTSi, antarqtidis 

kontinentis mimdebare teritoriis ciur nawilSi. mecnieruli Seswavlis Sedegad 

dadginda, rom misi gamomwvevi mizezi iyo mavne airebis (neoni, freoni da sxv.) gamofrqveva 

atmosferoSi, romlebic macivrebisa da sxva samrewvelo produqciis Sesaqmnelad 

gamoiyeneboda. 2007 wels Catarebuli saerTaSoriso konferenciis dadgenilebiT asze metma 

qveyanam 25 %-iT Seamcira am mavne airebis warmoeba. ukve 2014 wlisaTvis, e. i. Svid 

weliwadSi, ozonis xvrelis gafarToeba Sewyda. 

 

daskvna 

zemoT warmodgenili magaliTebi cxadyofs, Tu ramdenad masStaburia ganxilul as-

peqtebSi geogaremos formirebis cvlilebebi. procesebs, romlebic adamianis zemoqmedebiT 

aRniSnul cvlilebebs ganapirobebs, noogenezis procesebi ewodeba. Sesabamisad, nooge-

nezis procesebis Sedegad geogaremoSi formirdeba axali, bunebrivisagan gansxvavebuli 

noogenezuri qanebi, reliefuri formebi, hidrogeologiuri pirobebi, mikroklimati, 

seismuri pirobebi da a.S., rac adamianis gonis mZlavri zemoqmedebiTaa Seqmnili. 
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ENGINEERING ECOLOGY 

 

 

NOOSPHERE, PROCESSES OF NOOGENESIS AND ASPECTS OF ITS 
HARMONIZATION 

T. Tevzadze, G. Omsarashvili 

(Georgian Technical University) 

 

Resume: There is presented the opinion of French scientists P. Teiar De Charden, E. Lerua and Academician V. 

Vernadsky of the 20s-40s of the last century. According to this opinion the impact of a human being on natural 

environment is becoming a stronger and stronger factor of its development. This opinion says, that noosphere should be 

presented not as a simple society which exists in the certain environment, as a simple environment which has been 

impacted greatly by mankind, but as a totally integrated one, in which developed society and variable environment are 

united.  

The term “Noogenesis” was first applied by us in 1999, in the Collection of Anniversary Works of the Institute 

of Water Management and Engineering Ecology dedicated to the 70th anniversary of foundation of the institute and in 

the same year, in the collection of works “International Theoretical Problems of Engineering Geology”, Moscow.  

Processes of noogenesis taking place in noosphere are discussed by us, as the processes initiated in relation with 

creation of natural- technogeneous complexes and the rocks generated due to the mentioned processes, as noogenesis 

rocks, new noogenesis horizon of underground waters generated, as the result of flooding the territory by a water reservoir, 

relief forms created by slope processes related to construction of technogeneous structures for various uses, etc.  

Impact of society on natural environment, especially such one, which equals to initiating of geological processes, 

presents hydromelioration and hydroenergetic technogeneous complexes. Such natural- technogeneous complexes 

(NTC) stipulate the formation of processes of noogenesis. Rocks of noogenesis origin different from natural 

environment, relied forms, hydrogeological conditions, mciroclimate, seismic conditions, etc, which are created by 

influence of a human being’s powerful mind.  

Harmonization of processes of noogenesis and safety of natural-technogenous processes are based on their high 

professional designing, high quality construction and strict application of the terms of operation.  

 

Key words: noosphere; noogenesis; brains; phytogenesis; biogenesis. 

 

 

ИНЖЕНЕРНАЯ ЭКОЛОГИЯ 

 

НООСФЕРА, ПРОЦЕССЫ НООГЕНЕЗА И АСПЕКТЫ ИХ ГАРМОНИЗАЦИИ 

Тевзадзе Т.В., Омсарашвили Г.Г. 

 (Грузинский технический университет) 

 

Резюме: Представлены соображения французских ученых Э. Леруа, П. Тейяр де Шардена и советского 

ученого, академика В. И. Вернадского о том, что воздействие человека на природную среду становится все 

более и более мощным фактором. Эти высказывания сформулированы в 1920_1940-ые годы. Согласно этим 

соображениям, ноосферу нужно представить не просто как общество, которое существует в определенной 



65 
 

среде, не просто как среду, которая претерпела мощное воздействие человечества, а как единое 

интегрированное сообщество, в котором объединены развитое общество и изменяющаяся среда. 

Термин ,,ноогенез” авторами впервые зафиксирован в 1999 году в юбилейном сборнике научных трудов, 

посвященном семидесятилетию основания Института водного хозяйства и инженерной экологии и в том же 

году в сборнике трудов Московской международной конференции _ "Теоретические проблемы инженерной 

геологии". 

Процессы ноогенеза, протекающие в ноосфере, авторами рассматриваются как процессы, иници-

ированные созданием природно-техногенного комплекса, а породы, полученные под воздействием в итоге этих 

процессов – как ноогенезные породы. В процессе заполнения водохранилища образуются ноогенезные 

горизонты подземных вод, а разнообразные формы рельефа образуются при создании техногенных объектов 

разного назначения. 

Воздействия человечества на природную среду, особенно такие, которые равносильны иницированию 

геологических процессов – это гидромелиоративные и гидроэнергетические природно-техногенные комплексы 

(ПТК). Такие природно-техногенные комплексы обуславливают формирование процессов ноогенеза. 

Соответственно, за счет процессов ноогенеза в природной среде формируются новые, отличные от природной 

среды породы ноогенезного происхождения, рельефные формы, гидрогеологические условия, микроклимат, 

сейсмические условия и т.д., которые создаются под воздействием человеческого разума. 

Гармонизация процессов ноогенеза и безопасность природно-техногенных процессов предопределяется 

высокопрофессиональным проектированием, качественным строительством и строгим соблюдением условий 

эксплуатации.  

 

 Ключевые слова: ноосфера; ноогенез; ум; питогенез; биогенез. 
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 manqanaTmSenebloba 

 

 

 

mabiji manqanebi — transporti ugzoobisTvis  

vl. margvelaSvili, m. Rlonti, s. SaraSeniZe, i. zakutaSvili, r. farcxalaZe 
(rafiel dvalis manqanaTa meqanikis instituti) 

 

reziume: statiaSi ganxilulia maRali gamavlobis mobiluri teqnikis, kerZod, mabiji 

maZravebiT aRWurvili mobiluri manqanebis damuSavebisa da Seqmnis mokle istoria da 

sakiTxi Tanamedrove etapze maTi mdgomareobis Sesaxeb.  

 

sakvanZo sityvebi: mabiji manqana; amZravi; kiduri; marTvis sistema; sayrdeni rgolebi. 

 

 

Sesavali 

adamianis mier sakmaod bevri maZravia gamogonebuli. udavod, pirvel adgilzea Tvali. 

mis mere ueWvelad unda dasaxeldes muxluxa maZravi; Semdeg rotorul-xraxnuli, haeris, vaku-

umis, eleqtromagnituri, hidravlikurbaliSebiani, eleqtrostatikuri da eleqtrodinamikuri 

maZravebi; dabolos, mabiji maZravebi, romlebsac ar gaaCniaAeqskavatoruli efeqti da 

gadaadgilebisas ar qmnis uwyvet liands. mabiji manqanebis maZravebi xasiaTdeba liandis 

diskretulobiT, ar tkepnis da ar Slis niadags. Sesabamisi zomebisa da elementebis SeTa-
nwyobiT SesaZlebelia miRweul iqnes niadagze dasaSvebi kuTri dawola, riTac SenarCunebuli 

iqneba niadagis Tvisebebi. mabiji manqanebisTvis damaxasiaTebelia maRali gamavloba da 

mdgradoba. tradiciuli maZravebiT aRWurvili manqanebi mTian pirobebSi muSaobisas sayr-

denebze masis gadanawilebis gamo aramdgradi xdeba; mabiji manqanebis SemTxvevaSi ki re-

liefTan Segueba avtomaturad xorcieldeba. 

tradiciul- da mabijmaZraviani manqanebis zogierTi maxasiaTeblis SedarebiTi analizis 

safuZvelze SeiZleba davaskvnaT, rom tradiciul manqanebTan SedarebiT mabiji manqanebis 

upiratesoba miT ufro TvalsaCinoa, rac ufro rTulia maTi eqspluataciis pirobebi.  

 
ZiriTadi nawili 

mabiji manqanebis ganviTarebis Sefasebisas mizanSewonilia gamoiyos ZiriTadi momen-

tebi da gaanalizdes maTi calkeuli jgufebi, romlebsac raime saerTo niSani axasiaTebs. 

bunebrivia, analizi saWiroa daviwyoT adrindeli, sakmaod primitiuli manqanebis jgufiT, 

romelic miekuTvneba XIX saukunes. am jgufSi Sedis is maZravebi, romelTa sayrdeni 

rgolis traeqtoria miiRweva traeqtoriuli sinTeziT.  
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nax. 1. p. CebiSevis „terfebiT mosiarule“ manqana 

 

msoflioSi pirvel mosiarule meqanizmad iTvleba p. CebiSevis mier 1878 wels Seqmni-
li „terfebiT mosiarule“ manqana (nax. 1). sainteresoa 1893 wels a. rigis mier 

dapatentebuli konstruqcia, romelSic gaerTianebulia velosipedisa da cxenis funqciebi 

(nax. 2). aRsaniSnavia 1913 wels inglisSi Seqmnili „meqanikuri mogzauri“ da XIX saukunis 

bolos da XX saukunis dasawyisSi Sesrulebuli sxva samuSaoebi. Tavisi arasrulyofi-
lebis miuxedavad, es konstruqciebi imsaxurebs yuradRebas mxolod imitom, rom maT Semqm-
nelebs aRmoaCndaT intuicia, anu SeiZleba iTqvas, rom maT dainaxes teqnikaSi iseTi ma-
moZravebeli elementebis gamoyenebis aucilebloba, romlebic damaxasiaTebelia cxovelTa 

samyarosaTvis. 

 

 
 

nax. 2. a. rigis mier dapatentebuli mabiji konstruqcia 
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mabiji manqanebis ganviTarebis istoriaSi XX saukunis 60_70-ian wlebamde (teqno-
logiur garRvevamde) SeiniSneba pasiuri periodi. Aam dros sxvadasxva qveyanaSi ukve 

yalibdeba samecniero koleqtivebi.  

sul sxva safexurze avida teqnikuri progresi XX saukunis bolos da XXI saukunis 

dasawyisSi. swored am periods miekuTvneba 1994_1999 wlebSi fineTis mecnierebisa da 

teqnologiebis institutSi SemuSavebuli proeqti, romlis mixedviT Seiqmna mabiji roboti 

Timberjek Plustech (nax. 3). Amabiji robotis SemuSavebisa da Seqmnis mizani iyo konstruqciis 

maRali saimedoobisa da garemoze zemoqmedebis minimaluri uzrunvelyofa. warmodgenil 

mabijs unari Seswevs imoZraos rogorc win da ukan, ise ganivad da diagonalurad. Mmas 

SeuZlia ag-reTve adgilze triali da Semxvedr winaRobebze gadabijeba. amasTan, 

uswormasworo landSaftis gaTvaliswinebiT operatori cvlis rogorc mTlianad manqanis, 

ise TiToeuli nabijis simaRles. manqana aRWurvilia xis saWreli mowyobilobiT; mas 

SeuZlia gruntis dauzianeblad Seasrulos sxvadasxva teqnologiuri operacia. Seqmnili 

iyo misi mxolod erTi egzemplari. samwuxarod, am proeqtma ver pova ganviTareba da 

amJamad is samuzeumo eqsponats warmoadgens [3]. 

 

 
 

nax. 3. xis saWreli mabiji roboti Timberjek Plustech 

 

 mabiji robotebis erT-erT sanimuSo magaliTad SeiZleba ganvixiloT bostonis 

teqnologiur universitetSi SemuSavebuli e.w. Big Dog. proeqtis avtorebi mas ,,mozrdil 

ZaRls” adareben, rac aisaxeba kidec mis saxelwodebaSi. misi sigrZea 0,91 m, simaRle _ 0,76 

m, masa _ 240 kg, tvirTamweoba ki _ 154 kg. aqvs 11 kvt simZlavris Sigawvis avtonomiuri 

Zrava da eleqtrohidravlikuri marTvis sistema. hidrosistemis muSa wnevaa 200 atm, hidro-

amZravSi gamoyenebulia Tanamedrove firma MOOG-isE024 seriis servomkveTarebi, romelTa 

masa sul raRac 92 g-ia. Mmcire masa imis saSualebas iZleva, rom erT kvanZSi iyos 

gaerTianebuli Semsrulebeli meqanizmi, hidromkveTarebi da gadamwodebis sistema (nax. 4).  
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nax. 4. BIG DOG-is hidroamZravi da firma 

MOOG-is E024 seriis servomkveTara 

 

TiTo kidurSi 4 amZravia: 2 barZaySi, TiTo-TiTo ki muxlsa da terfSi. saborto kom-

piuteris saxiT warmodgenilia Pentium-is klasis procesoriani da QNX operaciuli 

marTvissistemiani platforma PC/104-is gaZlierebuli varianti. sagamocdo testebma cxadyo, 

rom Big Dog-s SeuZlia warmatebiT gadaadgildes qvaRorRian, Zlier danawevrebul, Tov-

lian da talaxian gruntebze. amave dros mas SeuZlia daZlios 35° daxrilobis mqone 

qanobi. sainteresoa, rom am mobilurma robotma daamyara msoflio rekordi erTjeradi 

uwyveti gadaadgilebisas, anu man SeZlo 19,3 km-is dafarva SeuCereblad (sistemis gawyobis 

gareSe) 6,4 km/sT siCqariT. 

 proeqti Sesrulebulia BOSTON DYNAMICS-is mier m. raibertis xelmZRvanelobiT aSS-

is mowinave samxedro-kvleviTi proeqtebis saagentos dakveTiTa da dafinansebiT. proeqtSi 

CarTulia: FOSTER MILLER, reaqtiuli moZraobis laboratoria (NASA), harvardis 

universitetis COUCORD FIELD STAION. im amocanebidan, romlebsac samxedroebi gani-
xilaven, mabiji robotisaTvis mTavaria lojistika. rogorc aRiniSna, avRaneTSi, garemos 

pirobebidan gamomdinare, iqmneba mobilurobis problemebi, rac negatiurad aisaxeba 

momaragebaze, romelsac awarmoebs saxmeleTo an sahaero transporti. dRiTidRe izrdeba 

piradi Semadgenlobis mier gadasatani aRWurvilobis moculoba da masa. zogjer problema 

imdenad mwvavdeba, rom jarebis uzrunvelyofis mizniT gamoiyeneba oTxfexa cocxali Zala. 

proeqti unda damTavrebuliyo 2013 wels, magram Sigawvis Zravas xmauris SemcirebiT 

gamowveuli problemis gamo gadaiwia 2014 wlis bolomde (nax. 5) [10].  
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nax. 5. Boston Dynamics-is dakveTiT Seqmnili BIG DOG 

 

mabiji manqanebis kvlevaSi didi wvlili miuZRvis iaponel mecniers Seigo hirosis. 

aRsaniSnavia misi jgufis mier Seqmnili legendaruli TITAN-ebis (Tokyo Institute of Technology 

Aruku Norimono) seria. maTi pirveli modelebi warmoadgenda saweri magidis zomis manqanebs, 

romelTa masa 40 kg-s aRwevda. sul sxva woniT kategoriaSia 2002 wels Seqmnili TITAN X1, 

romelic gankuTvnilia mTian iaponiaSi rkinigzebis mSeneblobisTvis (nax. 6). es manqana, 

kidurebis garda, aRWurvilia muxluxa maZraviTa da saburRi danadgariT. misi masa 

Seadgens 7000 kg-s, xolo nabijis sigrZe _ 3,7 m-s. masSi gamoyenebulia 49.1 kvt simZlavris 

Sigawvis Zrava [3]. samxreT koreis okeanologiisa da teqnologiebis institutis (KIOST) 

mecnierebis bolo nimuSia e.w. CRABSTER CR200, („kiborCxala roboti“), romelic 

gankuTvnilia wyalqveSa samuSaoebis Sesasruleblad. misi masa 600 kg-ia da wyalqveS 

ramdenime dRis ganmavlobaSi yofna SeuZlia. es mabiji roboti jerjerobiT testirebas 

gadis (nax. 7). 

  

 
 

nax. 6. giganturi mabiji manqana TITAN 
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nax. 7. mabiji roboti CRABSTER CR 200 

 

mabiji maqanebis mimoxilvisas gverds ver avuvliT 2010 wels Seqmnil MANTIS-s, (nax. 

8), romelic aRWurvilia dizelisZraviani da hidroamZraviani 2,2 l moculobis turboTi. 

misi masa Seadgens 2000 kg-s, siCqare ki _ 1,5 km/sT-s. proeqti dafinansebulia kinoin-
dustriis mier.  

robotis klirensis simaRlea 1,8 m; mis hidrosistemaSi gamoyenebulia BOSCH 

REXROTH-is hidroaparatura. proeqti muSavdeboda 5 wlis ganmavlobaSi [4]. 

 

 
 

nax. 8. m. daltonis MANTIS –heqsapodi 

 

 aRsaniSnavia Jet Propulsion Laboratory-is da NASA-s mier 2008 wels ganxorcielebuli 

erToblivi proeqti _ ATHLETE, romelic warmoadgens mTvaremavals (nax. 9). Aaq, erT 

sistemaSi gamoyenebulia Tvliani da mabiji, anu mabijTvliani, maZravebi. igulisxmeba, rom 

SedarebiT swor zedapirze moZraobisas imuSavebs Tvali, xolo gamavlobis dakargvisas 

mabiji maZravis saSualebiT moxdeba TvlisaTvis gadaulaxavi winaRobis daZleva [5]. 
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daskvna 

sainformacio wyaroebSi, maT Soris internetsivrceSi, ganxilulia kombinirebuli, 

igive hibriduli maZravebis sxvadasxva nimuSi. aRsaniSnavia, rom is ideebi, romlebic 

Cadebuli iyo mravali wlis winaT, dResac ganixileba. teqnikuri TvalsazrisiT, is amo-
canebi, romlebic idga mecnier-mkvlevarTa winaSe warsulSi, dResac aqtualuria. zogadad, 

kvleviTi procesi mimdinareobs da mravali wlis winaT mofiqrebuli ideebis ganxor-
cielebam, SesaZlebelia, iseTi mobiluri robotis Seqmnamde migviyvanos, romlisTvisac 

dedamiwis zedapirze gadaulaxavi winaaRmdegoba ar iarsebebs. 

 

 
 

nax. 9. NASA-s mier Seqmnili mTvaremavali ATHLETE 

 

amrigad, zemoT moyvanili mabiji manqanebis ramdenime nimuSi asaxavs im zogad tenden-

ciebs, riTac ganpirobebulia mecnier-mkvlevarTa interesi aseTi tipis gadaadgilebis sa-
Sualebebis mimarT. es yovelive kompleqsuri inJinruli amocanebia da maT gadawyvetas 

mniSvnelovani gonebrivi da finansuri resursebi sWirdeba. 
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WALKING MACHINES –  TRANSPORT FOR ALL-ROAD 

V. Margvelashvili, M. Ghlonti, S. Sharashenidze, I. Zakutashvili, R. Partskhaladze 

(R. Dvali Institute of Machine Mechanics) 

 

Resume: There are considered the problems of development and creation of walking machines. There is given 

short history and status at the present stage of this problem. 
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Резюме: В статье рассмотрены вопросы разработки и создания шагающих машин. Приведена краткая 

история и состояние на современном этапе данного вопроса. 

 

Ключевые слова: шагающие машины; опорные звенья; система управления; приводы. 
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 manqanaTmSenebloba 

 

 

specialuri daniSnulebis mobiluri robotteqnikuri kompleqsebi 

r. farcxalaZe, vl. margvelaSvili, s. SaraSeniZe, i. zakutaSvili,  

n. baSaleiSvili 

(rafiel dvalis manqanaTa meqanikis instituti) 

 

 

reziume: statia moicavs robotteqnikis sferos. specialuri daniSnulebis robotebs 

SeuZlia Secvalos adamiani eqstremalur pirobebSi (avaria, stiqiuri ubedureba da sxv.), 

rodesac amocanis Sesruleba adamianisaTvis safrTxes warmoadgens. robotizaciis procesi 

Seexo iseT specifikur sferos, rogoricaa sazogadoebrivi wesrigis uzrunvelyofa: ukve 

or aTeul welze metia, rac specsamsaxurebi da policia aRiWurva mobiluri robotebiTa 

da robotteqnikuri kompleqsebiT. robotebis umravlesobis konstruqciebSi Cadebuli 

moduluri principi mravalfunqciuri kompleqsebis Seqmnis saSualebas iZleva. aq 

igulisxmeba erTian satransporto sistemaze, rogorc sabazoze, cvladi SeiaraRebis, 

aRWurvilobisa da Sesabamisi marTvis sistemis damontaJebiT muSa sistemis formireba. 

mocemulia im proeqtebis mokle mimoxilva, romlebic dakavSirebulia mciregabaritiani 

mobiluri robotebis gamoyenebasTan. ganxilulia sxvadasxva qveyanaSi damuSavebuli da 

damzadebuli mobiluri robotteqnikuri kompleqsebis nimuSebi. moyvanilia saqarTveloSi 

Seqmnili kompleqsis konstruqcia. 

 

sakvanZo sityvebi: roboti; manipulatori; sataci; distanciuri marTva; mobiluri 

platforma. 

 

 

Sesavali 

specialuri daniSnulebis robotebi gankuTvnilia sxvadasxva saxis saremonto, 

aRdgeniTi da samaSvelo samuSaoebis Casatareblad eqstremalur pirobebsa da situaciebSi 

xmeleTze, wyalsa da kosmosSi; aseve avariebisa da stiqiuri katastrofebis Sedegebis lik-

vidaciisaTvis. maTi gamoyeneba SesaZlebelia agreTve terorizmTan da organizebul dana-

SaulTan brZolis dros. 

bolo periodSi mimdinareobs adamianis saqmianobis TiTqmis yvela sferos roboti-

zacia. robotteqnikis gamoyenebis diapazoni Zalze farToa, kerZod: 

_ warmoebaSi adamiani Secvlilia robotebiT; mravali sawarmoo procesis avtoma-

tizaciam ganapiroba is, rom adamianis monawileoba warmoebaSi ganisazRvra mxolod 

mniSvnelovani gadawyvetilebebis miRebiT da mowyobilobebis uwesivrobaTa aRmofxvriT; 

_ udides rols asrulebs roboti kosmosisa da okeanis siRrmeebis SeswavlaSi; 

_ dRes robotebis saSualebiT xorcieldeba sxvadasxva urTulesi qirurgiuli 

operacia; 
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_  samxedro teqnika aRWurvilia iseTi “Wkviani” sistemebiT, rom Tavad axorcielebs 

moZraobis marTvas, situaciis kontrols, damiznebas da srolas. adamianisTvis ki rCeba 

taqtikuri amocanebis gadawyveta da teqnikuri momsaxureba. 

robotizaciis procesi Seexo iseT specifikur sferosac, rogoricaa sazogadoebrivi 

wesrigis uzrunvelyofa _ ukve or aTeul welze metia, rac specsamsaxurebi da policia 

iyenebs mobilur robotebsa da robotteqnikur kompleqsebs. 

 

 

ZiriTadi nawili 

dRemde ar arsebobs mkafio warmodgena imis Sesaxeb, Tu romel manqanas SeiZleba 

ewodos roboti. literaturis mixedviT, roboti ewodeba Semsrulebeli meqanizmebiTa da 

garemos Sesaxeb informaciis aRqmadi gadamwodebiT aRWurvil avtomatur sistemas, 

romelsac marTvis sistemis meSveobiT SeuZlia funqcionireba cvlad situaciaSi. robotis 

saxasiaTo Taviseburebaa adamianis mamoZravebeli da inteleqtualuri funqciebis nawilob-

riv an mTlianad Sesrulebis unari. Cveulebrivi avtomatizebuli sistemisagan (magaliTad, 

dazga-avtomati) roboti gansxvavdeba mravalmiznobrivi daniSnulebiT, ufro didi 

universalobiT, sxvadasxva funqciis SesrulebisaTvis gadawyobis SesaZleblobis unariT. 

praqtikaSi ki „robotis“ cneba aRiqmeba distanciurad marTvad satransporto saSualebad, 

romelic aRWurvilia sul cota teqnikuri xedvis sistemiT. 

robotis daniSnulebaa Secvalos adamiani im SemTxvevebSi, rodesac amocanis Sesruleba 

aRemateba adamianis SesaZleblobebs an misi sicocxlisaTvis safrTxes warmoadgens.  

 robotebis klasifikaciisas gaTvaliswinebuli unda iqnes: 

• gamoyenebis sfero _ samrewvelo, samxedro, TavdacviTi, samecniero-kvleviTi, samedi-

cino; 

• eqspluataciis sfero (garemo) _ miwiszeda, miwisqveSa, wylis zedapirze, wyalqveS, 

sahaero, kosmosuri; 

• moZraobis xarisxi _ stacionaruli, mobiluri; 

• marTvis sistema _ programuli, adapturi, inteleqtualuri; 

• funqciuri daniSnuleba _ manipulaciuri, satransporto, informaciuli, kombi-

nirebuli; 

• universalobis done _ specialuri, specializebuli, universaluri; 

• Semsrulebeli amZravebi _ eleqtruli, hidravlikuri, pnevmatikuri; 

• maZravebis tipi _ muxluxa, Tvliani, muxluxa-Tvliani, naxevrad muxluxa, mabiji, 

mabijTvliani, rotoruli, xraxnuli; 

• teqnologiur mowyobilobaTa konstruqciuli Taviseburebebi _ manipulatorebis 

raodenoba, manipulatorebis tvirTamweoba, muSa zonis koordinatTa sistema (xazobrivi, 

kuTxuri); 

• pirveladi mmarTveli signalebis wyaroebis tipi _ eleqtruli, bioeleqtruli, 

akustikuri; 

• marTvis meTodi _ avtomaturi, distanciuri, xeliT marTvadi. 

robotebis funqcionirebis pirobebi, romlebic gansazRvrulia saeqspluatacio garemos 

tipiTa da muSa procesis xasiaTiT, SeiZleba daiyos or kategoriad: determinirebulad 

(gansazRvruli) da aradeterminirebulad (ganusazRvreli). determinirebuls miekuTvneba ada-

mianis mier daproeqtebuli da Seqmnili garemo. Sesabamisad, determinirebuli procesi 

damokidebulia adamianis mizanmimarTul saqmianobaze. determinirebul garemoSi ukve arsebobs 

organizaciis maRali done an organizaciis aucilebeli xarisxi SesaZlebelia miRweul iqnes 
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mcire danaxarjebiT. gansazRvrul garemoSi winaswaraa cnobili yvela im obieqtis adgil-

mdebareoba, romlebTanac SeiZleba urTierTqmedebdes roboti. manipulaciuri robotisaTvis 

es niSnavs mis muSa zonaSi ganlagebuli yvela obieqtis orientaciisa da adgilmdebareobis 

codnas. satransporto robotisaTvis determinirebuli garemoa, magaliTad, relsuri trasa 

saamqroSi, romelic pirvel kategorias miekuTvneba. Aamave kategoriisaa, iseTi garemoc, rom-

lis organizeba SesaZlebelia wayenebuli moTxovnebis Sesabamisad. es miiRweva mniSvnelovani 

danaxarjebiT (arasrulad organizebuli garemo). am SemTxvevaSi calkeul obieqtebs 

SesaZlebelia hqondes etalonisTvis winaswar ucnobi gadaxrebi. aq igulisxmeba sabrZolo, 

sawvav-sapoxi masalebis savele sawyobebi da a.S. 

meore kategorias ganekuTvneba garemo, romlis organizeba praqtikulad SeuZlebelia 

(bunebrivi garemo pirobebi, stiqiiT an adamianis mier daproeqtebuli obieqtebis ngrevis 

Sedegad warmoqmnili situacia). aseT garemos uwodeben mTlianad araorganizebuls (arade-

terminirebuls). garemoSi robotis moqmedeba iTvleba savele pirobebSi moqmedebad: mas 

SeuZlia adgilmdebareobis dazverva omis dros, saomar moqmedebebSi monawileoba, naRmebis 

gauvnebleba, patrulireba, wyalqveSa da miwisqveSa samuSaoebis Sesruleba (igi warmatebiT 

gamoiyeneba garemos radioaqtiuri da baqteriologiuri gaWuWyianebis drosac). Ggarda ze-

moT CamoTvlilisa, roboti Seasrulebs saomar moqmedebas quCis pirobebSi, gawmendiT 

samuSaoebs _ ngrevis SemTxvevaSi, samaSvelo operaciebs — dangreul SenobebSi da a.S.  

aradeterminirebul procesebs ganekuTvneba procesi, romlis mimdinareoba da Sedegi 

ar aris mTlianad damokidebuli adamianis mizanmimarTul saqmianobaze. aseTia, magaliTad, 

saomari moqmedebebi, yvela bunebrivi procesi (miwisZvra, vulkanis amofrqveva da a.S.), 

xanZari, afeTqebebi (rogorc teqnogenuri avariebis Sedegi) da sxv. 

aradeterminirebul pirobebSi samuSaoebis Casatareblad Tanamedrove etapze viTar-

deba teqnikur literaturaSi „mobilur robotebad“ wodebuli robotteqnikuri sistemebis 

gansakuTrebuli klasi, romlis ganmasxvavebeli Tvisebaa lokomociuri, anu sistemis 

sivrceSi gadaadgilebis, unari. 

nebismieri mobiluri roboti SeiZleba warmodgenil iqnes, rogorc sami didi sis-

temis _ satransporto, specialuri da marTvis sistemis erToblioba.  

satransporto sistema warmoadgens satransporto saSualebas, romlis daniSnulebaa 

specialuri da teqnologiuri aRWurvilobis mitana daniSnulebis adgilze. 

satransporto saSualeba Sedgeba savali nawilisagan, korpusisa da energetikuli 

danadgarisagan. rogorc wesi, marTvis sistema Tavsdeba korpusSi. saeqspluatacio garemos 

tipidan gamomdinare, savali nawili SeiZleba iyos muxluxa, Tvliani, muxluxaTvliani, 

naxevrad muxluxa, mabiji, mabijTvliani, rotoruli da xraxnuli maZravebiT. 

miwiszeda mobiluri robotis ier-saxe ganisazRvreba maZravis tipiTa da konst-

ruqciiT. maZravis tipisa da zomebis SerCeva Zalze rTulia. praqtikulad SeuZlebelia 

maZravis iseTi universaluri konstruqciis Seqmna, romliTac cvlad garemo pirobebSi 

SesaZlebeli iqneba erTnairad kargad gadaadgileba. swored cvladi garemo warmoSobs 

robotebisa da maZravebis tipebis SeTanwyobis sqemebis siuxves. 

ZiriTadad yuradReba gamaxvilebulia Tvliani da muxluxa maZravebis variantebze, 

naklebi yuradReba eTmoba mabij maZravs da bevrad ufro naklebi _ sxva tipebs (magaliTad, 

rotorul-xraxnul, sahaero baliSze moZravs da sxv., romlebic gankuTvnilia specifikuri 

fizikur-meqanikuri Tvisebebis gruntebze moZraobisaTvis). maZravebis TiToeuli tipisaTvis 

arsebobs Tavisi gamoyenebis sfero. ase magaliTad, mravalfunqciuri mobiluri robo-

tisaTvis, romelic gankuTvnilia Znelad saval adgilebSi gadaadgilebisaTvis, SerCeulia 

muxluxa maZravi, rogorc yvelaze universaluri. gzebze moZraobisaTvis mizanSewonilia 
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Tvliani variantis gamoyeneba. mabiji manqanebi perspeqtiulia mxolod im adgilebSi, sadac 

Tvliani da muxluxamaZraviani manqanebis siCqare sagrZnoblad naklebia mabiji maZravis 

siCqareze. aseTia, magaliTad, daWaobebuli adgilebi, ngrevis kerebi da a.S. standartuli 

satransporto saSualebebis konstruirebisas, maZravis parametrebi optimizirdeba eqsplua-

taciis pirobebisa da moZraobis zedapirebis mixedviT. mobiluri robotisaTvis aseTi 

optimizacia SeuZlebelia gaurkveveli moZraobis pirobebis gamo. Tanamedrove etapze robo-

tebis maZravebis konstruqciebSi Cadebulia gadaadgilebis zedapiris mimarT adaptaciis 

unari. pirvel rigSi es exeba mciregabaritian robotebs, romlebic gankuTvnilia Senoba-

nagebobebis SigniT da ngrevis kerebSi samuSaod.  

aseTi robotebis adaptur maZravebs SeuZlia Tavisi struqturisa da parametrebis 

Secvla. es yovelive sruldeba damoukideblad an marTvis sistemis saSualebiT moZraobis 

pirobebis Sesaxeb mimdinare informaciis safuZvelze. 

robotebis specialuri sistemebis daniSnulebaa dasaxuli amocanis uSualo Ses-

ruleba. specialuri sistema Sedgeba teqnologiuri mowyobilobebis aucilebeli nakrebi-

sagan, romlis dakompleqteba xdeba dasaxuli amocanisa da mobiluri robotis daniSnu-

lebis mixedviT; magaliTad, dazverviTi amocanebis gadawyvetisas teqnologiuri aRWurvi-

loba maragdeba pirveladi informaciis gadamuSavebis saSualebebiTa da gadamwodebis komp-

leqtiT. teqnologiuri amocanebis gadawyvetaSi monawileobs manipulatori da cvladi xel-

sawyoebis nakrebi, agreTve asafeTqebeli mowyobilobebis diagnostikis gadamwodebi da 

hidrodamangrevlebi.  

marTvis sistema uzrunvelyofs moZraobis marTvas da teqnologiuri aRWurvilobis 

muSaobas. misi saSualebiT xorcieldeba energetikuli danadgarisa da savali nawilis 

adapturi marTva satransporto sistemis garemosTan urTierTqmedebis gaTvaliswinebiT. 

marTvis sistemaSi Sedis robotze ganlagebuli sainformacio-mmarTveli nawili (ro-

botis marTvis aparatura, gadamwodebi, teqnikuri xedvis sistema da pirveladi informaciis 

damuSavebis mikroprocesorebi); mobiluri robotis operatoris posti (marTvis pulti, 

videomonitorebi, informaciis damuSavebis egm) da mimReb-gadamwodi aparaturis kompleqti, 

romelic uzrunvelyofs robotidan operatoris postamde informaciisa da operatoris 

postidan robotamde mmarTveli brZanebebis gadacemas. amasTan, marTvis sistemam unda 

uzrunvelyos moZraobis dagegmva aradeterminirebul pirobebSi kartografiuli bazisa da 

robotis sxvadasxva sistemidan marTvis sistemaSi Semavali uwyveti informaciis safuZvelze.  

marTvis sistemis sirTule ganisazRvreba Sesasrulebeli amocanis sirTuliT, 

garemos ganusazRvrelobis xarisxiTa da robotis moTxovnili avtonomiurobis doniT. 

marTvis sistemebis ganviTareba ganapirobebs robotteqnikuri kompleqsebis ganviTarebas 

mTlianobaSi. swored es daedo safuZvlad Taobebis mixedviT mobiluri robotebis kla-

sifikacias. zogadad marTvis sistema Seicavs marTvis sam dones: zedas (strategiuls), 

saSualos (taqtikurs) da qvedas (Semsrulebels). marTvis doneebis urTierTqmedebis orga-

nizeba unda uzrunvelyofdes gadawyvetilebis miRebas iseT doneze, romelzedac im momen-

tisaTvis arsebobs utyuari informacia (ufro maRal doneze marTvis gadacemis gareSe). 

adamiani (operatori) Tanamedrove etapze warmoadgens marTvis sistemis ganuyofel nawils. 

marTvis sistemaSi adamianis funqciebi gansazRvravs mis sirTules. 

pirveli Taobis robotebSi operatori aqtiurad monawileobs marTvaSi samive doneze 

da Semsrulebeli meqanizmis xeliT uSualo marTvaSic ki. es yovelive amartivebs marTvis 

sistemas, magram arTulebs operatoris muSaobas. distanciuri marTvis reJimSi sagzao 

situaciebis amocnoba, marSrutis dagegmva da marTvis brZanebebis formireba xorcieldeba 

operatoris meSveobiT stacionaruli an moZravi marTvis pultidan. distanciuri marTvis 
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naklovanebebi ganpirobebulia kavSirgabmulobis tele- da radioarxebis dabali dacu-

lobiT, radiodumilis reJimis SenarCunebis SeuZleblobiT, radioCrdilis zonebSi 

kavSiris dakargvis saSiSroebiT.  

meore Taobis robotebSi qveda donis marTva xorcieldeba robotis saborto marTvis 

sistemiT. aq ukukavSiris gamoyenebiT ganisazRvreba robotis rogorc samuSao mdgomareoba, 

ise misi mdgomareoba garemoSi.  

mesame Taobis robotebSi adamianisaTvis daTmobilia mxolod strategiuli done; ker-

Zod, operatorisa da sistemis urTierToba Semoifargleba mxolod davalebis gacemiTa da 

am davalebis Sesrulebis Sesaxeb informaciis miRebiT. saerTod, RonisZiebebi mimarTuli 

operatoris funqciebis Semcirebisaken Zvirad fasobs, radgan avtomaturi sistema unda iyos 

universaluri, moqnili da gamoirCeodes inteleqtis farTo SesaZleblobebiT. amasTan, 

xelovnuri inteleqtis sistemis saSualebiT amoxsnili nebismieri damatebiTi amocana 

saWiroebs gadawyvetis specialuri algoriTmebisa da specializebuli teqnikuri saSuale-

bebis SemuSavebas; kerZod, specgamomTvlelebs, Semsrulebel da mgrZnobiarobis axal 

teqnikur saSualebebs, anu yoveli aseTi amocana rTuli samecniero-teqnikuri problemis 

winaSe dgas. 

Tanamedrove etapze mizanSewonilia Seiqmnas avtomaturi da distanciuri super-

vizoruli marTvis mqone iseTi kombinirebuli sistemebi, romlebSic gzis moZiebas da masze 

gasvlas ganaxorcialebs operatori, gzaze moZraobas _ avtopiloti, adgilmdebareobis 

orientirebis Zebnasa da maT identifikacias _ operatori, robotis adgilmdebareobis ga-

moTvlas _ marTvis saborto sistema. marTvis procesidan adamianis gamoricxva mkveTrad 

Seamcirebs eTeriT gadacemuli informaciis moculobas, xolo rTul situaciebSi misi 

Careva gaafarToebs gadasawyveti amocanebis sferos. garda amisa, avtomaturi sistema 

uzrunvelyofs davalebis Sesrulebis gagrZelebas an robotis evakuacias saxifaTo zonidan 

kavSiris darRvevis an radiodanadgarebis mwyobridan gamosvlis dros.  

mobiluri robotis gamoyeneba ufro efeqturia robotteqnikuri kompleqsis Semadgen-

lobaSi, romelic Seqmnilia mobiluri robotebis jgufisagan. jgufSi Sesulia miwodebis, 

energouzrunvelyofis, teqnikuri momsaxurebis saSualebebis, monacemTa damuSavebisa da 

marTvis centraluri posti, rac uzrunvelyofs mobiluri robotebis universalobas da 

maTs sxvadasxva sferoSi gamoyenebis SesaZleblobas. gansakuTrebul situaciebsa da 

samxedro saqmeSi robotteqnikis gamoyenebisaTvis prioritetul mniSvnelobas iZens 

robotebis teqnikuri SesaZleblobebi, eqstremalur pirobebSi maTi muSaobis unari, 

momsaxure personalis dacvis uzrunvelyofa. samoqalaqo mrewvelobaSi robotebis 

gamoyenebisas ufro didi yuradReba eqceva maTs ekonomikur efeqtianobas. 

garda zemoaRniSnulisa, mobiluri robotebis gamoyeneba SesaZlebelia specsamsa-

xurebisa da policiis qvedanayofebis nebismieri operaciis dros; kerZod, feTqebasaSiSi 

sagnebis Zebnis, antiteroristuli operaciebisa da mniSvnelovani obieqtebis dacvisas.  

robotebi xels uwyobs iseTi taqtikuri amocanebis gadawyvetas, rogoric Cndeba 

feTqebasaSiSi samuSaoebis dros: 

 asafeTqebeli mowyobilobebis moZieba da diagnostika; 

 asafeTqebeli mowyobilobebis ganadgureba an evakuacia; 

 asafeTqebeli mowyobilobebis gauvnebleba; 

 obieqtebisa da teritoriebis qimiuri da radioaqtiuri dazverva.  

antiteroristuli operaciebis dros: 

 radioeleqtronuli dabrkolebebis, specialuri da kvamlis fardebis mowyoba; 

 araletaluri moqmedebis specialuri saSualebebis adgilze mitana da gamoyeneba; 
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 dakavebul an dacul obieqtebSi faruli SeRweva; 

 radioeleqtronuli, audio- da videodazvervis Catareba; 

 dabrkolebebis gadalaxva (karis moxsna, kedlis dangreva); 

obieqtebis dacvis dros: 

 obieqtis teritoriisa da perimetris patrulireba; 

 obieqtis teritoriaze SeRwevis aRkveTa; 

 obieqtze Sesuli pirebis neitralizeba. 

 CamoTvlili operaciebi tardeba sxvadasxva obieqtze gansxvavebul pirobebSi: 

 sazogadoebrivi transportis obieqtebze (saqalaqo, saaviacio, sazRvao, saavtomo-

bilo transporti, rkinigza); 

 adamianis sacxovrebel da samuSao adgilebSi (binebi, saxlebi, ofisebi da a.S.); 

 samrewvelo obieqtebze (qimiuri mrewvelobis, birTvuli teqnologiuri ciklis 

obieqtebi da sxv.); 

 qalaqis infrastruqturis obieqtebze (kanalizacia, Tbosadgurebi, wyalgayvani-

loba da a.S.). 

Casatarebeli operaciebis specifika, eqspluataciis pirobebi da robotis funqciuri 

daniSnuleba gansazRvravs mis konstruqciul Taviseburebas, marTvis sistemis sirTulis 

xarisxs, masagabaritul maxasiaTeblebsa da specialur aRWurvilobas.  

mobiluri roboti unda akmayofilebdes Semdeg saerTo moTxovnebs: 

 robots unda hqondes maRali manevruloba da gamavloba qalaqis pirobebSi, Senoba-

nagebobebSi, ngrevis zonebSi, terasul adgilebSi, myar da deformirebad gruntebze; 

 roboti saimedod unda gadaadgildebodes moumzadebel bunebriv da adamianis 

saqmianobisTvis specialurad momzadebul pirobebSi; 

 robotis konstruqciam unda uzrunvelyos aRWurvilobis swrafi gaSla speco-

peraciebis Sesrulebis dros. 

zemoaRniSnuli amocanebis Sesasruleblad Seqmnilia mobiluri robotebis mTeli 

rigi ZiriTadi jgufebi: 

 mobiluri robotteqnikuri kompleqsebi _ universaluri robotebi, romlebic gan-

kuTvnilia saqalaqo infrastruqturis, transportis da a.S. obieqtebsa da Ria bunebriv ad-

gilebSi samuSaod;  

 specialuri robotteqnikuri kompleqsebi _ robotebi, romlebsac SeuZlia verti-

kalur da daxril sibrtyeebze, milsadenebsa da sxva analogiur adgilebSi gadaadgileba; 

 mciregabaritiani, distanciurad marTvadi safreni aparatebi _ sahaero robotebi 

dazverviTi operaciebis Casatareblad Ria sivrceSi. 

mobiluri robotteqnikuri kompleqsebi gamoiyeneba: 

 sabrZolo specoperaciebis Catarebisas (gadamRobi cecxli, zRudeebis dangreva da 

a.S.); 

 dazvervis dros; 

 feTqebasaSiSi samuSaoebis Sesrulebisas (naRmebis, aufeTqebeli Wurvebis, saeWvo 

sagnebis moZieba da gauvnebleba); 

 mniSvnelovani obieqtebis usafrTxoebis uzrunvelsayofad.  

masis, mobilurobis da ZiriTadi daniSnulebis mixedviT es kompleqsebi SeiZleba da-

iyos oTx jgufad: zemsubuq (35 kg-mde masiT), msubuq (150 kg-mde masiT), saSualo simZimis 

(800 kg-mde masiT) da mZime (800 kg da zeviT). 
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msoflio praqtikaSi ganviTareba pova pirveli sami jgufis robototeqnikurma komp-

leqsebma. es ganpirobebulia maTi manevrulobiT, Sesasrulebeli davalebis konkretuli 

saxeobisadmi swrafi teqnikuri adaptaciis unariTa da maT warmoebasa da eqspluataciaze 

SedarebiT naklebi materialuri danaxarjebiT. 

robotebis umravlesobis konstruqciebSi Cadebuli moduluri principi saSualebas 

iZleva Seiqmnas mravalfunqciuri kompleqsebi (igulisxmeba erTian sabazo satransporto 

sistemaze muSa sistemis formireba cvladi SeiaraRebis, aRWurvilobisa da Sesabamisi 

marTvis sistemis damontaJebiT).  

800 kg-mde masis robotebisaTvis muSavdeba originaluri specializebuli sat-

ransporto modulebi. ufro mZime robotteqnikuri sistemebisaTvis gamoiyeneba sxvadasxva 

seriuli Sasi. specialuri aRWurvilobis mqone konstruqciulad universaluri mobiluri 

robotebi warmoadgens mciregabaritian TviTmaval saSualebebs, romlebic dakompleqte-

bulia dazverviTi aparaturiT, cvladi muSa iaraRebiTa da sxva saSualebebiT.  

am SemTxvevaSi gaTvaliswinebulia distanciuri marTva operatoris saSualebiT, 

uSualod an telekameriT.  

robotebze dasayenebel aRWurvilobaSi Sedis:  

 teleaRWurviloba (kamerebi feradi gamosaxulebiT); 

 ganaTebis saSualebebi (maT Soris RamiT xedvis sistemebi); 

 manipulatorebi, romlebic gamoiyeneba obieqtebis atacebis, gadaadgilebisa da 

transportirebisaTvis; 

 portatiuli rentgenis danadgari obieqtebis moZiebisa da maTi saSiSroebis 

xarisxis dadgenisaTvis; 

 aRWurviloba feTqebasaSiSi sagnebis adgilze ganadgurebisaTvis (hidrogamanadgu-

reblebi, gluvluliani Tofebi, acetilenis sanTurebi); 

 stetoskopebi (saeWvo obieqtebis mosasmenad) da sarkeebis nakrebi (saeWvo obieqtebis 
dasaTvaliereblad). 

manqanebis Sasi damzadebulia aluminis Semcveli Senadnobebisagan. aqvs Tvliani, mux-

luxa an cvladi savali nawili; Sasize damontaJebulia manipulatori, romelzedac marti-

vad montaJdeba cvladi aparatura da iaraRebi. energetikuli danadgaris rols asrulebs 

eleqtroakumulatorebi. 

distanciurad marTvadi manqanebis mcire masisa da gabaritebis gamo maTi transpor-

tireba SesaZlebelia msubuqi satransporto saSualebebiT, xolo datvirTva-gadmotvirTva 

_ sakuTari svliT.  

qvemoT moyvanilia im proeqtebis mokle mimoxilva, romlebic dakavSirebulia mcire-

gabaritiani mobiluri robotebis gamoyenebasTan. samxedro da ekonomikuri TvalsazrisiT, 

mowinave ganviTarebuli qveynebi TavianT jars aRWuraven sxvadasxvagvari robotiT _ daw-

yebuli upiloto safreni aparatebiT da damTavrebuli moZravi saxmeleTo inteleqtua-

luri robotteqnikuri mowyobilobebiT. am mimarTulebebs isini nacionaluri programebis 

statuss aniWeben. 

aSS-Si uaxloes aTwleulebSi (2030 wlamde) SeiaraRebuli Zalebis ganviTarebis 

yvelaze mniSvnelovan mimarTulebas warmoadgens FCS (Future Combat Systems _ momavlis 

sabrZolo sistema) programa [1], romlis farglebSi samxedro-saxmeleTo robotizebuli 

moZravi saSualebebis ramdenime tipis Seqmnaa gaTvaliswinebuli. kerZod, FCS programis 

meoTxe qvejgufi _ saxmeleTo distanciurad marTvadi manqanebi – UGV (Unmanned Ground 

Vehicles _ uekipaJo saxmeleTo manqanebi) iTvaliswinebda SeiaraRebuli robotizebuli – ARV 

(Armed Robotic Vehicle), sadazvervo _ RSRA (Reconnaissance, Surveillance and Target Acquisition), 
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moieriSe (Assault), sasangre, satransporto daxmarebis mravalfunqciuri MULE (Multifunctional 

Utility Logistics and Equipment Platform) da mciregabaritiani upiloto manqanebis – SUGV (Small 

Unmanned Ground Vehicle) Seqmnas. 

eraysa da avRaneTSi saxmeleTo upiloto robotizebuli saSualebebis raodenoba 

2004 wlidan 2010 wlamde gaizarda 162 erTeulidan 7000-mde. 2015 wlis bolosaTvis aSS-Si 

gegmaven arsebuli sabrZolo saxmeleTo manqanebis mesamedis robotizebas. 

 Andros-is ojaxis gamnaRmveli upiloto roboti (nax. 1) miekuTvneba distanciurad 

marTvadi robotebis klass, romlebsac iyeneben amerikeli samxedroebi [2]. sabazo 

kompleqtSi Sedis LCD monitori, Tavad gamnaRmveli roboti, damakavSirebeli kabeli da 

damatebiTi mowyobilobebi, romlebic aucilebelia dasaxuli amocanebis Sesasruleblad. 

 

 
 

nax. 1. mobilur robot Andros MkVA-s aqvs adapturi muxluxa maZravi. 

muxluxebis wina da ukana seqciebs SeuZlia Secvalos Tavisi mdgomareoba  

da amiT uzrunvelyos manqanis maRali gamavloba 

 
samxedro kompleqsebis ganviTarebis erT-erTi magaliTia eqspe-rimentuli robotize-

buli damcavi kompleqsi MDARS (aSS). kompleqsis daniSnulebaa samxedro sawyobebis dacva. 

igi damuSavebulia SPAWAR System Center-Si (san-diego) aSS-is Tavdacvis saministrosTan 

kontraqtis safuZvelze [3]. terorizmis mzardi safrTxis gamo am mimarTulebis 

ganviTareba bolo dros gaxda aqtualuri. 

amerikis samxedroebis mier upiloto saxmeleTo satransporto saSualebebis damuSa-

vebaze gamoyofilma milionobiT aSS dolarma Sedegi gamoiRo. aSS-is iseTma msxvilma kom-

paniebma, rogoricaa SuperDroid CrdiloeT karolinaSi [4] da iRobot masaCusetsis teqnologiur 

institutSi [5], ukve aiTvisa sayofacxovrebo da samxedro robotebis didi nomenklaturis 

seriuli warmoeba (nax. 2). pirveli seriuli sabrZolo roboti iRobot 710 Warrior-is masa daax-

loebiT 200 kg-ia. igi aRWurvilia meqanikuri manipulatoriT, gadaadgildeba muxluxis 

saSualebiT da aRWurvilia 40 mm-iani mravalluliani yumbarmtyorcniT. roboti iRobot 

PackBot Explorer-is modificirebul variantSi gamoyenebulia eleqtruli pistoleti Taser X26.  
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nax. 2. universaluri mravalfunqciuri robotebi 

 

dReisaTvis sxvadasxva qveynis robotteqnikuri saSualebebis qvedanayofebi aRWur-

vilia distanciurad marTvadi manqanebiT; magaliTad MV-3 (nax. 3); BROKK Holmhed Systems AG 

(SvedeTi, nax. 4); МРК-25М da МРК-26М – baumanis teqnikuri universiteti (ruseTi, nax. 5). 

 

 
 

nax. 3. mobiluri roboti MV-3 feTqebasaSiSi sagnis (naRmis) konteinerSi 

CatvirTvisas 

 

 
 

nax. 4. distanciurad marTvadi roboti BROKK 330 

sabrZolo saxmeleTo robotizebuli manqanebis damuSavebisas warmoiqmna dilema: 

robotebs ganixilaven rogorc „saxarjo masalas“, romlebic ar saWiroebs specialur 

dacvas an javSans. pirvel SemTxvevaSi miviRebT iaf da manevrul robotebs, magram SeiZ-

leba mwyobridan gamovides pirvelive gasrolisTanave. meore SemTxvevaSi maTi sicocx-

lisunarianoba gaxangrZlivdeba, magram gaizrdeba fasi, manqanis simZlavre da masa, 

Semcirdeba manevruloba. sabrZolo amocanidan gamomdinare, dRes muSaoba xorcieldeba 

orive mimarTulebiT. 
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nax. 5. mobilur robot МРК-25-s (baumanis teqnikuri universiteti)  

aqvs cvladi geometriis mqone savali nawili 

 

 rafiel dvalis manqanaTa meqanikis institutis mobiluri manqanebis ganyofilebaSi 

damuSavebuli da agebulia mobiluri robotteqnikuri kompleqsi (nax. 6). misi konstruqcia 

bazirdeba zemoaRniSnul agebis modulur principze, rac sagrZnoblad amcirebs 

damuSavebisa da damzadebis xarjebs da afarToebs misi gamoyenebis sferos. 

 

 
 

Nnax. 6. rafiel dvalis manqanaTa meqanikis intitutSi damuSavebuli  

da Seqmnili mobiluri robotteqnikuri kompleqsi 

 

Kkompleqsis aRWurvilobaSi Sedis: sabazo mobiluri moduli, anTropomorfuli ti-

pis manipulatori, distanciuri marTvis pulti, SemaerTebeli kabeli da radiomarTvis 

pulti. Mmanipulatori Sedgeba mxarisagan, idayvisagan, majisa da marwuxisagan. sayrdeni 

filis meSveobiT manipulatori martivad magrdeba platformaze. sayrdeni fila Tavsdeba 

sayrdenis mimmarTvelebze da fiqsirdeba mosaWeri TamasebiT. manipulatoris mxari da 

idayvi warmoadgens sivrciT CarCoebs. Mmxaris erTi bolo xistadaa damagrebuli Wia 

reduqtoris gamomaval lilvze, xolo meore _ saxsrulad ukavSirdeba idayvs. idayvis 

meore boloc aseve saxsrulad ukavSirdeba manipulatoris satacs. roboti aRWurvilia 

ori telekameriT. pirvels aqvs farTo gaSlis kuTxe da fiqsirebuli safokuse manZili 

(panoramuli xedvisTvis), xolo meores – transfokatori obieqtebis gamosaxulebis gadi-

debisaTvis (moaxloebisaTvis). cxrilSi warmodgenilia zemoaRniSnuli robotteqnikuri 

kompleqsis teqnikuri maxasiaTeblebi.  
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 cxrili  

rafiel dvalis manqanaTa meqanikis intitutSi damuSavebuli da Seqmnili  

mobiluri robotteqnikuri kompleqsis teqnikuri maxasiaTeblebi 
  

Mmasa, kg. 62 

Ggabarituli zomebi:  

sigrZe, mm 860 

sigane, mm 600 

simaRle, mm 570 

moZraobis siCqare, km/sT 08 2,1 

manipulatoris tvirTamweoba, kg 10 

manipulatoris xelis Sveri, mm 1200 

manipulatoris moqmedebis radiusi:  

brunvis RerZidan, mm 1000 

Sasis ukiduresi wertilidan, mm 830 

sistemis Tavisuflebis xarisxis ricxvi  8 

ZiriTadi moZraobebis amZravebis tipi eleqtromeqanikuri 

 

daskvna 

Catarebuli laboratoriuli da saeqspluatacio gamocdebis Sedegad dadginda, rom 

rafiel dvalis manqanaTa meqanikis institutSi damuSavebuli mobiluri robotteqnikuri 

kompleqsis konstruqcia mTlianobaSi pasuxobs aseTi sistemebisadmi wayenebul moTxov-

nebs. manipulatori muSa zonis farglebSi Tavisuflad manipulirebs sxvadasxva formis, 

zomisa da 10 kg-mde masis obieqtebiT. mobiluri muxluxa platforma maRali gamavlobisaa. 

mas SeuZlia kibeebsa da 350 daxrilobis mqone zedapirebze gadaadgileba. damuSavebuli 

distanciuri marTvis sami originaluri sistemiT _ kabeliT, radioTi da fiWuri te-
lefoniT _ uzrunvelyofilia mobiluri robotteqnikuri kompleqsis saimedo marTva.  
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MOBILE ROBOTOTECHNICAL COMPLEXES WITH THE EXPRESS PURPOSE 

R. Partskhaladze, V. Margvelashvili, S. Sharashenidze, I. Zakutashvili, N. Bashaleishvili 

(R. Dvali Institutie of Machine Mechanics) 

 

 Resume: The article is concerned with the robototechnical sphere. Robots are used to perform various types of 

repair, recovery and rescue operations in extreme conditions and situations on the ground, as well as in cases of 

accidents, natural disasters and their consequences. In recent years, robots are used for almost all areas of human 

activity. The robots are designed to replace the person in cases, where the task is beyond human capabilities, or subject 

to excessive threat to health and life. Mobile robots are universal and therefore can be used in various fields. With 

regard to the use of robots for military purposes and in emergency situations, the robots are given as priority for 

technical capabilities, suitability for use in difficult and extreme conditions and have ability to ensure the protection of 

staff. At present time, a large number of mobile robots have been created. In this article different variants of mobile 

robotic systems manufactured in different countries are considered. The design of such robot constructed in Georgia is 

also described in the article. 

  

Key words: robot; manipulator; gripper; distance control; mobile platform. 

 

 

 

 МАШИНОСТРОЕНИЕ 

 

МОБИЛЬНЫЕ РОБОТОТЕХНИЧЕСКИЕ КОМПЛЕКСЫ СПЕЦИАЛЬНОГО 

НАЗНАЧЕНИЯ 

Парцхаладзе Р. И., Маргвелашвили В. О., Шарашенидзе С. Г., Закуташвили И. Б., 

Башалеишвили Н. Т. 

(Институт механики машин Р. Двали) 

 

Резюме: Статья касается сферы робототехники. Роботы специального назначения служат для 

выполнения различного вида ремонтных, восстановительных и спасательных работ в экстремальных условиях 

и ситуациях на Земле, а также в случаях аварий, стихийных бедствий и при ликвидации их последствий. В 

последние годы происходит роботизация буквально всех сфер человеческой деятельности. Робот призван 

заменить человека в случаях, когда выполнение задачи находится за пределами человеческих возможностей, 

либо сопряжено с чрезмерной угрозой здоровью и его жизни. Мобильные роботы универсальны и поэтому 

могут быть использованы в разных областях. Применительно к использованию робототехники в военных целях 

и в чрезвычайных ситуациях приоритетное значение имеют технические возможности роботов, пригодность к 

эксплуатации в жестких и экстремальных условиях и способность обеспечить защиту обслуживающего 

персонала. В настоящее время создано большое количество мобильных роботов. В статье рассмотрены 

различные варианты мобильных робототехнических комплексов, изготовленных в различных странах. 

Приводится конструкция такого комплекса, построенного в Грузии.  

 

Ключевые слова: робот; манипулятор; схват; дистанционное управление; мобильная платформа. 
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oTxRerZiani satvirTo vagonis optimaluri samuxruWo berketuli 

gadacemis damuSaveba 

s. SaraSeniZe, vl. margvelaSvili, r. farcxalaZe, i. zakutaSvili 

(saqarTvelos teqnikuri universiteti, rafiel dvalis manqanaTa meqanikis instituti)  

 

reziume: Tanamedrove vagonebi da maT Soris oTxRerZiani satvirTo vagoni aRWur-

vilia rTuli mravalrgoliani samuxruWo berketuli gadacemebiT. didi raodenobiT 

saxsruli SeerTebebis gamo izrdeba samuxruWo cilindridan ganviTarebuli dawolis Za-

lis danakargebi xaxunis Zalebis daZlevaze, ris Sedegadac uaresdeba sruli samuxruWo 

efeqti. naSromSi damuSavebulia oTxRerZiani satvirTo vagonis samuxruWo gadacemis 

konstruqciis optimaluri varianti. gansazRvrulia samuxruWo berketuli gadacemis rao-

denoba, miRebulia saTanado analizuri gamosaxulebebi optimalur gadacemaze moqmedi 

gare Zalebis gaTvaliswinebiT. 

 

sakvanZo sityvebi: satvirTo vagoni; optimaluri gadacema; saxsruli SeerTeba; 

berketebi; wevebi. 

 
 

Sesavali 

vagonis sruli samuxruWo efeqtis miRweva SesaZlebelia mxolod samuxruWo ci-

lindridan ganviTarebuli dawolis Zalis udanakargod an mcire danakargebiT samuxruWo 

xundebze gadacemiT. dReisTvis samuxruWo gaangariSebebi da Sesabamisi sqemebi samuxruWo 

berketuli gadacemebisaTvis sakmaod maRal donezea ganxiluli [1, 2], magram dawolis Zalis 

gadacema ufro naklebi danakargebiT SesaZlebelia samuxruWo berketuli gadacemis opti-

maluri konstruqciis SeqmniT, rac iTvaliswinebs gadacemaSi Semavali berketebis, wevebisa da 

saxsruli SeerTebebis raodenobis Semcirebas. 

bolo xanebSi sqemebiT da samuxruWo berketuli gadacemebis optimizaciis mimarTu-

lebiT [5] Catarebuli gaangariSebiT Seiqmna optimaluri samuxruWo berketuli gadacemebi 

naklebi raodenobis saxsrebiTa da berketebiT [4]. garda imisa, rom miRweul iqna arsebuli 

gadacemebis konstruqciuli gaumjobeseba, ganxorcielda optimalur gadacemaTa realuri 

gamomavali parametrebis dinamikuri gaangariSeba saxsrul SeerTebebSi arateqnologiuri 

RreCoebis gaTvaliswinebiT realuri dinamikuri modelebis Seqmnisas [3]. dinamikuri analizis 

Sedegebis mixedviT SesaZlebeli gaxda optimaluri samuxruWo berketuli gadacemebis 

gamomavali parametrebis kinematikuri da dinamikuri parametrebis diapazonebis dadgena 

liandagis mimarT usafrTxo moZraobis uzrunvelsayofad [6]. dazustebul iqna parametrebi [7] 

arsebuli da gaumjobesebuli gadacemebis dinamikuri da kinematikuri kvlevis gziT. Aam 

kvlevebis Sedegebi gamoqveynebulia adgilobriv Jurnalebsa da saerTaSoriso kongresebis 

SromaTa krebulebSi. msgavsi kvlevebis Catareba aucilebelia satvirTo oTxRerZiani vagonis 



87 
 

gaumjobesebuli samuxruWo berketuli gadacemisTvisac. winamdebare naSromSi damuSavebulia 

am gadacemis optimaluri varianti. 

 

ZiriTadi nawili 

Tanamedrove samuxruWo berketuli gadacemebi xasiaTdeba rTuli konstruqciiT. aseTi 

berketuli gadacema oTxRerZiani satvirTo vagonisaTvis warmodgenilia 1-l nax-ze mocemul 

sqemaze, romlis mixedviT samuxruWo berketuli gadacema moZraobaSi modis A saxsrul 

SeerTebaze moqmedi samuxruWo cilindridan ganviTarebuli Wokis dawolis F Zalis saSua-

lebiT. Wokze moqmedi F Zalis mimarTuleba gansazRvravs DE wevisa da IG-regulatoriani 

berketis gadaadgilebas marjvniv. Sesabamisad, IM vertikaluri berketi Semobrundeba M 

saxsris garSemo da gamoiwvevs samuxruWo xundis F2 ZaliT miWeras Tvlis gorvis zedapirze. 

am dros gadaadgildeba MN weva marcxniv da O N2  berketis Semobrunebisas meore xundic F2  

ZaliT daawveba Tvlis gorvis zedapirs. radgan xundebi ganlagebulia 04 da 05 Tvlebis 

centrebis qvemoT, xolo  xundis dawolis kuTxea, amitom xundis dawolis Zala K 

mimarTuli iqneba Tvlebis centrisaken.  

 A saxsarze Wokis zemoqmedebis Sedegad ganviTarebuli F1  Zala gamoiTvleba 

formuliT:  

  
a

F F
b

1 ,  (1)  

sadac a da b aris AG berketis mxrebi. 

F Zalis garda, F1  Zalis mniSvnelobas gansazRvravs D da E saxsrebis mdebareobebi. 

warmodgenili naxazis mixedviT, gamoyenebulia kompoziciuri xundebi, xolo D da E saxsrebis 

gadatanisas C da B wertilebSi gamoiyeneba Tujis xundebi. 

 

 
 

nax. 1. oTxRerZiani satvirTo vagonis arsebuli samuxruWo 

berketuli gadacema 

 

 

Tu xundze moqmedi Zala 

 c d
F F

d


2 1 ,  (2) 

maSin xundis daWeris K Zala gaiangariSeba formuliT: 
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 a c d
K F

b d


 1 .  (3) 

xundis daWeris aseTive Zala imoqmedebs meore xundis P saxsarSic. 

n raodenobis xundebis SemTxvevaSi 

 cos
a c d

K nF
d





 1 .  (4) 

(1_4) formulebi samarTliania, roca saxsrul SeerTebebSi xaxunis Zalebi ar aris 

gaTvaliswinebuli da mqk 1-is tolia. SeerTebebSi xaxunis Zalebis gaTvaliswinebisas mqk 

daaxloebiT 0,80,92 diapazonSia. 

avtorTa mier damuSavebul optimalur samuxruWo berketul gadacemaSi (nax. 2) 

berketebi, wevebi da saxsruli SeerTebebi tradiciulTan SedarebiT ufro naklebia. 

 

 
 

nax. 2. optimaluri samuxruWo berketuli gadacema 

 

warmodgenili naxazis mixedviT, gadacemis amZravi berketia uZravi O saxsruli 

SeerTebis mqone AB berketi, romlis A saxsarSi modebulia samuxruWo cilindridan 

ganviTarebuli Fs. Zala. O saxsris mimarT raRac  kuTxiT AB berketis Semobrunebisas 

moZraobaSi modis BE weva, romelic brtyeli ECDF paralelogramis E saxsarze 

zemoqmedebisas iwvevs B saxsris gadaadgilebas marcxniv da, Sesabamisad, EO2  da DO2  

manZilebis Semcirebas mm   moqmedebis xazis mimarT. E saxsarSi mierTebuli 

vertikaluri EP berketi Semobrundeba uZravi O1 saxsrisken, xolo DT berketi – uZravi O3  

saxsrisken. am procesis Sedegad brunvis P da T saxsrebiani orive samuxruWo xundi 

miebjineba pirveli da meore Tvlis gorvis zedapirebs. 

brtyeli CDFE paralelogramis E saxsarSi dawolis Zala ganisazRvreba formuliT: 

 cosE
AO

F F
OB

 s. .  (5) 

xundis brunvis P saxsarze moqmedi Zalaa pF ; 

 cosp E
EP O P

F F
O P




 1

1

.  (6) 
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Tvlis gorvis zedapirze mosuli dawolis Zala pK  gaiangariSeba formuliT: 

 cos cosp
EP O PAO

K F
OB O P

 


  1
s.

1

.  (7) 

n raodenobis xundis SemTxvevaSi: 

 cos cosp
EP O PAO

K nF
OB O P

 


  1
s.

1

.  (8) 

sabolood FDEC brtyeli paralelogramis O E2  manZilis Semcirebis gaTvaliswine-

biT (8) toloba miiRebs Semdeg saxes: 

 cos cosp
EP O PAO CE

K nF
OB EO O P

 


   1
s.

2 1

.  (9) 

arsebulTan SedarebiT optimaluri samuxruWo berketuli gadacemis upiratesobas 

warmoadgens gamartivebuli konstruqciuli sqema, romlis mixedviTac berketebis 

raodenoba 13-dan 8-mdea Semcirebuli, xolo saxsruli SeerTebebi – 16-dan 10-mde. saxsruli 

SeerTebebis raodenobis SemcirebiT izrdeba samuxruWo cilindridan ganviTarebuli 

dawolis Zalis mniSvneloba saxsrebSi xaxunis Zalebis daZlevisas Zaluri danakargebis 

Semcirebis xarjze. garda amisa, liandagTan axlos ganlagebuli samuxruWo kvanZebis 

damakavSirebeli wevebi ziandeba, rac aixsneba atmosferuli zemoqmedebiT (naleqi, talaxi, 

zeTisebri WuWyi da sxv.). axal konstruqciaSi es gamoricxulia aRniSnuli wevebis 

ararsebobis gamo. amasTan, SesaZlebelia uZravi saxsrebis mqone berketebis amZravi da 

amyoli mxrebis SeuzRudavi regulirebiT gaumjobesdes sruli samuxruWo efeqti. 

 

daskvna 

Seiqmna oTxRerZiani satvirTo vagonis optimaluri samuxruWo berketuli gadacema, 

romelsac arsebulTan SedarebiT ufro naklebi berketebi, wevebi da saxsruli SeerTebebi 

aqvs. 

saxsrebis raodenobis SemcirebiT Semcirda samuxruWo Zalis danakargebi saxsrul 

SeerTebebSi xaxunis Zalebis daZlevisas, e.i. gaizarda samuxruWo xundze dawolis Zalis 

mniSvneloba. 

berketebis raodenobis SemcirebiT Semcirda gadacemis wona da mTeli rigi 

teqnologiuri samuSaoebi, rac garkveul ekonomikur efeqtianobas ganapirobebs.  
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DEVELOPMENT OF OPTIMAL BRAKE LEVERAGE TRANSMISSION OF   
FOUR-AXLE RAIL-CARS  

S. Sharashenidze, V. Margvelashvili, R. Partskhaladze, I. Zakutashvili 

(Georgian Technical University, R. Dvali Institute of Machine Mechanics) 

 

 Resume: Modern rail-cars, including a four-axle freight rail-cars are equipped with complex braking linkage 

transmissions, with taking into account the large number of joint connections. There are increased force losses from the 

brake cylinder to overcome the frictional forces in these connections, as a result of deteriorating full braking effect. In 

this paper there is developed an optimum variant of this transmission with less number of rods and joint connections. 

There is determined the transmission ratio. There are obtained the corresponding analytical expressions with taking into 

account the external forces. 

 

Key words: freight rail-car; optimal transmission; joint connection, levers; tightenings. 

 

 

 
 ТРАНСПОРТНОЕ МАШИНОСТРОЕНИЕ   

 

 

РАЗРАБОТКА ОПТИМАЛЬНОЙ ТОРМОЗНОЙ РЫЧАЖНОЙ ПЕРЕДАЧИ 
ЧЕТЫРЕХОСНОГО ГРУЗОВОГО ВАГОНА 

Шарашенидзе С. Г., Маргвелашвили В. О., Парцхаладзе Р. И., Закуташвили И. Б. 

(Грузинский технический университет, Институт механики машин им. Р. Двали) 

 

 

Резюме: Современные вагоны, в том числе четырехосный грузовой вагон, оснащены сложными 

тормозными и рычажными передачами. Большое количество шарнирных соединений, естественно, увеличивает 

силовые потери тормозного цилиндра на преодоление сил трения в этих соединениях, в результате чего 

ухудшается полный тормозной эффект. В работе разработан оптимальный вариант этой передачи с меньшим 

количеством тяг и шарнирных соединений. Определено передаточное число рычажной передачи тормозной 

системы. Получены соответствующие аналитические выражения с учетом внешних сил. 

 

 Ключевые слова: грузовой вагон; оптимальная передача; шарнирное соединение; рычаги; затяжки.  
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vagonebis klasifikacia da moZraobis Tavisuflebis xarisxis 

gansazRvra urikis elementebis moZraobis mixedviT 

s. SaraSeniZe, m. Rlonti, vl. margvelaSvili, r. farcxalaZe,  

i. zakutaSvili 
(saqarTvelos teqnikuri universiteti, rafiel dvalis manqanaTa meqanikis instituti) 

 

 

reziume: vagonebis klasifikaciisa da urikebis moZraobis mixedviT dadgenilia 

sivrceSi vagonis moZraobis Tavisuflebis xarisxi, rac aucilebelia vagonis moZraobisas 

gamomavali parametrebis gangariSebis dros. mocemulia samgzavro da satvirTo vagonebis 

ZiriTadi geometriuli maxasiaTeblebi, romelTa mixedviTac SesaZlebelia moZraobis Tavi-

suflebis xarisxisa da `vagoni-liandagis~ uTanabrobaTa gaTvaliswinebiT Seiqmnas kvlevis 

algoriTmi saTanado qveprogramebiT vagonis Tvlisa da relsis gorvis zedapirebis uTanab-

robaTa aTvlisa da regulirebis mizniT. damuSavebulia vagonis moZraobis Tavisuflebis 

saangariSo sqema oTxRerZiani vagonebisaTvis erTmagi sabuqse zambaruli kompleqtiT. 

 

sakvanZo sityvebi: moZraobis Tavisuflebis xarisxi; vagoni; urika; wyvilTvali; 

zambaruli kompleqti. 

  

  

Sesavali 

vagonis usafrTxo moZraoba liandagze damokidebulia vagonis teqnikur gamarTu-

lobaze, garedan moqmedi centridanuli da qaris dawolis Zalebze, atmosferul zemoq-

medebaze da sxv. amasTan, aucilebelia Tvlisa da relsis Tavis gorvis zedapirebs axasia-

Tebdes uTanabrobaTa minimaluri raodenoba [1, 2, 3]. aucilebelia agreTve dadgenil iqnes 

samgzavro da satvirTo vagonebis teqnikuri parametrebi, rac yoveldRiur cvlilebas ga-

nicdis axali saxis vagonis dagegmarebisas [4]. am teqnikuri monacemebis bazaze klasikuri 

meqanikisa da manqanaTa Teoriis ZiriTadi debulebebis mixedviT [5, 6] SesaZlebelia ga-
nisazRvros moZravi vagonisa da misi Semadgeneli elementebis dinamikuri maxasiaTeblebi. 

amisaTvis saWiroa dadgindes vagonis elementebis monacemebi da Sedges sqema vagonis 

moZraobis diferencialuri gantolebebis formirebis mizniT. am gantolebebis Sedgenisas 

gaTvaliswinebuli unda iqnes vagonis wrfivi da kuTxuri ganzogadebuli koordinatebi da 

Zalebi [7], romelTa mimarT SeiZleba Sedgenil iqnes moZraobis diferencialuri 

gantolebebi dalamberis principis an lagranJes meore rigis moZraobis gantolebis 

gamoyenebiT. vagonis moZraobis Tavisuflebis xarisxis mixedviT Sedgenil gantolebaTa 

erToblivi amoxsnis Sedegad ganisazRvreba vagonis Zaris, urikis CarCosa da wyvil-
Tvlebis dinamikuri datvirTvebis diapazonebi. 
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ZiriTadi nawili 

arsebobs sami ZiriTadi saxis vagoni: samgzavro, satvirTo da specialuri. samgzavro 

vagonis daniSnulebaa mgzavrebis gadayvana Sesabamisi komfortis dacviT, satvirTosi _ 

sxvadasxva mimarTulebiT tvirTebis gadazidva; xolo specialuris _ garkveuli daniSnu-

lebiT mgzavrebis gadayvana an tvirTebis gadazidva. 

mimRebi sadguris siSoris mixedviT samgzavro vagonebi SeiZleba iyos Sori mi-

mosvlisaTvis (700 km-mde), adgilobrivi mimosvlisaTvis (140-dan 700 km-mde) da sagareubno 

mimosvlisaTvis (140 km-mde). 

Sori mimosvlis samgzavro Semadgenloba xasiaTdeba gazrdili samarSruto siCqariT 

(140 km/sT), aqvs naklebi gaCerebebi da komfortulia. Tu moZraobis siCqare 140 km/sT-ze 

metia, maSin aseTi Semadgenloba Cqaria. didsiCqariani SemadgenlobisaTvis moZraobis 

siCqaris diapazonia 300500 km/sT. 

unificirebuli Zarisa da Siga mowyobilobis mqone samgzavro vagonebis parametrebia: 

avtogadabmulobis RerZebs Soris manZili – 24537 mm; Zaris sigrZe – 23600 mm; manZili 

urikebis centrebs Soris – 17000 mm; vagonis CarCos sigrZe – 23600 mm. aseTive geometriuli 

parametrebiT xasiaTdeba mravalwaxnaga gamWvirvalesaxuraviani orsarTuliani turistuli 

vagonebi.  

satvirTo vagonebi universaluria an specializebuli. universaluris saSualebiT 

gadaizideba farTo nomenklaturis tvirTebi, xolo specializebuliT – erTnairi 

tvirTebi. 

universaluri vagonebia: daxuruli vagonebi gasawevi karebiT da CasatvirTavi 

sarqvlebiT gverdiT kedlebsa da saxuravze; naxevarvagonebi gasatvirTavi sarqvlebiT; 

platformebi gadasawevi gverdiTi kedlebiT; izoTermuli vagonebi da cisternebi. 

daxuruli vagonebi gamoiyeneba atmosferuli naleqebisa da gaZarcvisagan dasacavad. 

aseTi vagonebiT gadasatan tvirTebs miekuTvneba paketirebuli da zogierTi fxvieri 

tvirTi. isini aRWurvilia saventilacio sarqvlebiT bostneulisa da xilis gadasatanad, 

saxuravidan SesaZlebelia CaitvirTos xorbali an sxva saxis kvebis produqti. Ddaxuruli 

vagonebis parametrebi warmodgenilia 1-l cxrilSi. 

cxrili 1 

oTxRerZiani daxuruli vagonis geometriuli parametrebi 

 

geometriuli parametrebi, m 
daxuruli vagonis modelebi 

11-066 11-217 11-260 11-270 

avtogadabmulobis RerZebs  

Soris manZili  
14,73 14,73 16,97 14,73 

CarCos sigrZe  13,87 13,87 15,75 13,87 

maqsimaluri sigane  3,282 3,249 3,26 3,266 

vagonis baza  10 10 12,24 10 

 

naxevarvagonebiT xdeba qvanaxSiris, madneulis, xe-tyis, liTonis, aseve nayari masa-

lisa da iseTi tvirTebis gadazidva, romlebic ar saWiroebs atmosferuli garemosagan 

dacvas. naxevarvagons ara aqvs saxuravi.  

samgzavro, satvirTo an specialuri vagonebis garda, arsebobs samxedro teqnikis 

gadasatani vagonebi gadasaSleli saxuraviT, specialuri raketamatarebeli platformebi 

da sxv. aRsaniSnavia, rom vagonebis teqnikuri da geometriuli maxasiaTeblebis mixedviT, 
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SesaZlebelia dazianebaTa aRmoCena da specialuri algoriTmis Seqmna am dazianebaTa 

gamokvlevisa da aRmofxvris mizniT. 

am amocanis gadawyveta SesaZlebelia sxvadasxva meTodis gamoyenebiT, romelTa Sede-

gebis kompiuteruli uzrunvelyofiT gadawyvetili iqneba arsebul da mosalodnel dazia-

nebaTa registracia, damuSavdeba RonisZiebebi regulirebis mosalodneli Sedegebis maC-

veneblebis saxiT. 

nebismieri saxis vagonis savali nawilia urika, romelic uzrunvelyofs moZraobis 

usafrTxoebas liandagze, svlis simdovris maxasiaTebel parametrebs da moZraobis 

siCqares. 

daniSnulebis mixedviT, arsebobs satvirTo da samgzavro vagonebis urikebi; RerZebis 

mixedviT, urika SeiZleba iyos orRerZiani, oTxRerZiani da mravalRerZiani. yvelaze metad 

gavrcelebulia orRerZiani urikebi. 

bolo wlebSi damuSavebul iqna modernizebuli КВЗ-ЦНИИ-М saxis urika, romelic 

200 mk/sT-mde siCqariT moZraobs, aseve ТСК-1 saxis urika 5 badrosebri da 6 eleqtro-

magnituri muxruWiT. am urikebis teqnikuri parametrebi ixileT me-2 cxrilSi.  

 

cxrili 2 

samgzavro vagonebis urikebis teqnikuri parametrebi 
 

teqnikuri parametrebi samgzavro vagonebis urikebis saxeebi 

КВЗ-5 КВЗ- ЦНИИ-1 КВЗ-ЦНИИ-II samRerZiani ТСК-1 

dasaSvebi siCqare, km/sT 140 160 160 160 200 

urikis masa, t 7,0 7,4 7.2 11,43 7,5 

urikis baza, m 2,4 2,4 2,4 4,0 2,5 

 

satvirTo vagonebisaTvis Seqmnilia orRerZiani urikebis Semdegi modelebi: 18-131, 18-12 

da 18-755. am urikebSi gamoyenebulia wyvilTvlebi gaZlierebuli RerZebiTa da sabuqse 

kvanZebiT. 

satvirTo vagonebis samRerZiani urikebi gamoyenebulia eqvsRerZian vagonebSi. am 

tipis urikebidan УВЗ-9М models 2025 t-mde RerZuli datvirTva aqvs. oTxRerZiani 

urikebis geometriuli parametrebi mocemulia me-3 cxrilSi.  

 

cxrili 3 

satvirTo vagonebis urikebis teqnikuri da geometriuli parametrebi 

 

teqnikuri da geometriuli 

parametrebi 

samgzavro vagonebis urikebis saxeebi 

18-00 18-115 18-775 18-102 18-101 КВЗ-И 

dasaSvebi siCqare, km/sT 120 140 120 120 120 120 

urikis masa, kg 4680 4700 5100 8600 12000 7800 

urikis baza, m 1,85 1,85 1,25 3,50 3,20 2,40 

  

yovelive zemoaRniSnulidan gamomdinare, SesaZlebelia kompleqsuri programis Seqm-

na, romlis daxmarebiTac gamokvleuli iqneba parametruli cdomilebebi da dazianebebi, 

SemuSavdeba Sesabamisi RonisZiebebi, rac dResdReobiT metad problematuria. 
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am problemis gadawyveta saWiroebs gamokvlevebs `vagoni-liandagis~ dinamikur sis-

temaSi, raTa dadgenil iqnes vagonis moZraobis Tavisuflebis xarisxi, rac seriozul 

gaTvlebTan aris dakavSirebuli. 

Teoriuli meqanikis, aseve meqanizmebisa da manqanaTa Teoriis ZiriTadi debulebebis 

Tanaxmad, sivrceSi moZravi fizikuri sxeuli xasiaTdeba moZraobis eqvsi Tavisuflebis 

xarisxiT. igi gulisxmobs sxeulis gadaadgilebas sivrciTi XOYZ uZravi sakoordinato 

sistemis OX, OY, OZ RerZebis mimarT da Semobrunebas amave RerZebisadmi. 

ganxiluli klasifikacia cxadyofs, rom vagoni aris Zarisa da urikebis erToblioba, 

xolo urika warmoadgens drekadi resoruli CamokidebiT dakavSirebuli urikis CarCosa 

da wyvilTvlebis SeerTebas. am mosazrebis Tanaxmad, vagonis TiToeul komponents unda 

hqondes eqvsi Tavisuflebis xarisxi, rasac adasturebs vagonis Tavisuflebis xarisxis 

saangariSo sqema (ix. nax.). 

 
 

vagonis sivrciTi mdebareobis sqema moZraobis Tavisuflebis  

xarisxis gansazRvrisaTvis 

 

naxazze warmodgenilia satvirTo vagonis mdebareoba sivrceSi erTmagi sabuqse 

CamokidebiT, romlis Sesabamisi wyvilTvlebia 1, 2, 3 da 4. vagoni ki mocemulia xisti da 

amave dros erTgvarovani Zelis saxiT. misi geometriuli centria 0Z., xolo l1  da l2  

pirveli da meore urikebis CarCoTa sigrZeebia. naxazze aRniSnuli parametrebi aiTvleba 

uZrav XOYZ sistemaSi ,  da  kuTxeebis mimarT. 

vagonis (AB Zelis) parametrebi A B1 1  da A B2 2  gegmilebis mixedviT xasiaTdeba Semdegi 

wrfivi da kuTxuri ganzogadebuli koordinatebiT (ix. nax.).  

wrfivi ganzogadebuli koordinatebia: 
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Z 1 2 w1 w2 w3 w4

Z 1 2 w1 w2 w3 w4

Z 1 2 w1 w2 w3 w4

. (1) 

kuTxuri ganzogadebuli koordinatebi aisaxeba sistemiT: 

 

, , , , , , ;
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, , , , , , .

h h

h h

h h

      

      

      







Z 1 2 w1 w2 w3 w4

Z 1 2 w1 w2 w3 w4

Z 1 2 w1 w2 w3 w4

  (2) 

(2) sistemaSi mobrunebis kuTxeebis nacvlad SeiZleba SevitanoT maTi Sesabamisi 

kuTxuri siCqareebi: magaliTad,  Z Z ; hi hi   da i i w w . 

(1) da (2) sistemebis mixedviT, satvirTo oTxRerZiani vagonis moZraobis Tavisuflebis 

xarisxia 42. e. i. vagonis parametrebis aRwerisa da dadgenis mizniT unda Sedges moZraobis 

42 meore rigis arawrfivi diferencialuri gantoleba wrfivi da kuTxuri ganzogadebuli 

koordinatebis mimarT. Sesabamisad, gansazRvruli iqneba Zaris, pirveli da meore CarCos 

inerciis Zalebi simZimis centrebis mimarT – IZ., Ih1 da Ih2. aseve am Zalebis MZ., Mh1 da Mh2 

wyvilZalis momentebi.M M 

 

daskvna 

sivrceSi moZravi vagonisa da urikebis maxasiaTebeli wrfivi da kuTxuri ganzoga-

debuli koordinatebis gansazRvris mizniT dadginda vagonis da urikebis SesaZlo 

moZraobebi uZrav sakoordinato sistemaSi;  

Seiqmna vagonis sivrciTi moZraobis Tavisuflebis xarisxis gansazRvris da Semdgom-

Si moZraobis diferencialuri gantolebebi, romelTa amoxsniT dadgindeba yvela gamo-

mavali dinamikuri Tu kinematikuri parametri. 
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MECHANICAL ENGINEERING OF TRANSPORT 
 
 

CLASSIFICATION OF RAIL-CARS AND DEFINITION OF MOTION DEGREES OF 
FREEDOM WITH CONSIDERATION OF BOGIES ELEMENTS MOTION  

S. Sharashenidze, M. Glonti, V. Margvelashvili, R. Partskhaladze, I. Zakutashvili 

(Georgian Technical University, R. Dvali Institute of Machine Mechanics) 

 

 

 Resume: With the consideration of classification of carriages and mobility of bogies in three dimensional 

spaces is defined motion freedom of rail-cars, that is necessary in calculating the output parameters. There are stated 

basic geometric indicators of rail-cars, due to that there is determined motion freedom in the "rail-car - railway" system. 

The approach of this nature gives the possibility to create a special algorithm with subprograms to detect irregularities 

on the rolling surface of wheel and rail head. There is developed the scheme for determining the degree of free 

movement for four-axle rail-cars by box spring sets. 

 

 Key words: degree of motion freedom; rail-car; bogie; wheel pair; spring set. 

  

 

 

 

 ТРАНСПОРТНОЕ МАШИНОСТРОЕНИЕ 

 

КЛАССИФИКАЦИЯ ВАГОНОВ И ОПРЕДЕЛЕНИЕ СТЕПЕНИ СВОБОДЫ 

ДВИЖЕНИЯ С УЧЕТОМ ДВИЖЕНИЯ ЭЛЕМЕНТОВ ТЕЛЕЖКИ 

Шарашенидзе С. Г., Глонти М. Г., Маргвелашвили В. О., Парцхаладзе Р. И., 

Закуташвили И. Б. 

(Грузинский технический университет, Институт механики машин им. Р. Двали) 

 

 Резюме: С учетом классификации вагонов и подвижности тележек установлена степень подвижности 

вагонов в трехмерном пространстве, что является обязательным при расчете выходных параметров. Даются 

основные геометрические параметры вагонов, с помощью которых определяются степени подвижности в 

системе «вагон-железная дорога». Подход такого характера дает возможность разработать специальный 

алгоритм с подпрограммами с целью обнаружения неровностей на поверхности качения колеса и головки 

рельса. Разработана схема для определения числа степеней подвижности свободного движения для 

четырехосных вагонов с буксовым пружинным комплектом. 

 

Ключевые слова: степень свободы движения; вагон; тележка; колесная пара; пружинный комплект. 
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mobiluri manqanebi 

 

 

samxedro daniSnulebis satransporto saSualebebis sagamocdo 

poligonis gamavlobis ubnebis saproeqto sqemebi 

p. doliZe, r. kenkiSvili, z. maisuraZe, b. mazaniSvili, g. burduli 

(rafiel dvalis manqanaTa meqanikis instituti) 

 

reziume: statiaSi warmodgenilia samxedro daniSnulebis satransporto saSuale-

bebis gamavlobis unaris Sesafasebeli samSeneblo konstruqciebis saproeqto monacemebi im 

parametrebis SemowmebisaTvis, romlebic miRebulia savaldebulod Crdiloatlantikuri 

xelSekrulebis organizaciis farglebSi. saproeqto monacemebi SerCeulia aSS-isa da ru-

seTis federaciis samxedro daniSnulebis satransporto saSualebebisaTvis gankuTvnili 

sagamocdo poligonebis monacemebidan da Sesabamisi dokumentaciidan ise, rom winaaRm-

degobaSi ar modis Crdiloatlantikuri xelSekrulebis organizaciis publikaciebTan. 

 

sakvanZo sityvebi: satransporto saSualeba, gamavloba, gamavlobis parametrebi, saga-

mocdo poligoni. 

 

 

Sesavali 

cnobilia, rom gamavloba gansazRvravs avtomobilis moZraobis SesaZleblobas cud 

sagzao pirobebSi, ugzoobisas da sxvadasxva dabrkolebis gadalaxvis dros. gamavlobis 

unari unda hqondes yvela tipis avtomobils, magram daniSnulebis mixedviT sxvadasxva tipis 

avtomobils gansxvavebuli gamavloba moeTxoveba. magaliTad, umaRlesi klasis msubuqi 

avtomobili gamiznulia mxolod kargi xarisxis gzebze samuSaod da amitom mas arc sWirdeba 

gansakuTrebuli gamavloba. satvirTo avtomobilebs, romlebsac muSaoba uxdebaT rogorc 

kargi, ise cudi xarisxis gzebze, ugzoobis pirobebSic ki unda hqondeT gadidebuli 

gamavloba. bunebrivia, samxedro daniSnulebis satransporto saSualebebisaTvis gamav-

lobisadmi moTxovna gansakuTrebul mniSvnelobas iZens. dRemde ar arsebobs iseTi erTiani 

kriteriumi, romliTac SesaZlebeli iqneboda avtomobilis gamavlobis sruli Sefaseba, 

amitom avtomobilis gamavlobas afaseben rTulad gasavleli monakveTebisa da calkeuli 

dabrkolebebis daZlevis unaris SedarebiTi Sefasebis gziT. avtomobili imdenad ufro 

gamavalia, rac ufro didi saSualo siCqariT SeuZlia mas cud sagzao pirobebSi, ugzoobisas 

da sxvadasxva dabrkolebis gadalaxvis dros satransporto muSaobis Sesruleba [1, 10]. 

 

 

ZiriTadi nawili 

satransporto saSualebam SeiZleba dakargos moZraobis unari gamoSverili nawi-

lebis savali nawilis uswormasworo zedapirTan SexebiT, ferdobebze gadabrunebis saSiS-

roebis SemTxvevaSi, qanobebis gadalaxvis SeuZleblobiT, samoZrao zedapirTan Tvlebis 

arasakmarisi CaWidebiT an zedapirSi maTi CaflobiT, wylis dabrkolebis gadalaxvisas 

satransporto saSualebis eleqtromowyobilobebis dasvelebiT an haermimRebSi wylis 
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SeRweviT da sxv. aRniSnuli faqtorebis gaTvaliswinebiT samxedro daniSnulebis 

satransporto saSualebebis gamavlobis parametrebis nomenklatura SeiZleba Semdegi 

saxiT warmovidginoT: sagzao RreCo, wina ganakidis kuTxe, ukana ganakidis kuTxe, asvlis 

kuTxe, mobrunebis minimaluri radiusi, minimaluri radiusiT mobrunebisas derefnis si-

gane, gadasalaxavi qanobis udidesi kuTxe, gadasalaxavi ferdobis udidesi kuTxe, gada-

salaxavi Txrilis udidesi sigane, gadasalaxavi vertikaluri safexuris udidesi simaRle, 

gadasalaxavi vertikaluri kedlis udidesi simaRle, rbil niadagebze moZraobisas 

satransporto saSualebis kakvze wevis Zala, agreTve gadaadgilebis siCqare da aCqareba, 

gadasalaxavi wylis fonis maqsimaluri siRrme [2 7, 11].  

gamavlobis iseTi parametrebis gansazRvra, rogoric aris sagzao RreCo, wina da 

ukana ganakidis kuTxeebi, agreTve asvlis kuTxe, xdeba Tanabari myari safris mqone (xe, 

betoni, asfalti da a.S.) brtyel, horizontalur moedanze. Tu SesaZlebelia, moedani unda 

iyos gadaxuruli. moednis sayrdeni zedapiris usworobis dasaSvebi zRvaria 3 mm, xolo 

horizontalurobidan gadaxrisa _ 5 [2, 10].  

mobrunebis minimaluri radiusi da minimaluri radiusiT mobrunebisas derefnis 

sigane SeiZleba ganisazRvros 1-l nax-ze warmodgenili sqemis mixedviT mowyobil 

moedanze. me-2 nax-ze mocemulia aRniSnuli moednis aerofotosuraTi [3, 8, 11]. 

 

 
 

nax. 1. mobrunebis radiusebis gansasazRvravi  

moednis saproeqto sqema 
 

 
 

nax. 2. mobrunebis radiusebis gansasazRvravi 

moednis aerofotosuraTi 
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satransporto saSualebebis mier gadasalaxavi qanobebi ewyoba myar, swor gruntebze. 

dasaSvebia maTi mowyoba xelovnuri safriT. gamavlobaze gamosacdeli qanobebis kompleqsi 

Sedgeba 30	  60 % daxrilobis sxvadasxva qanobisagan. qanobis daxra unda iyos sigrZeSi 

mudmivi da toli satransporto saSualebis aranakleb ormagi gabarituli sigrZisa. mud-

mivi daxrilobidan gadaxris dasaSvebi mniSvnelobaa 	5 %. qanobebis gadalaxvaze gamo-

sacdel ubnebs orive mxridan unda hqondes mosabrunebeli moednebi. me-3 nax-ze warmodge-

nilia sagamocdo poligonis qanobebis saerTo saorientacio sqema. mocemul sqemaSia gaer-

Tianebuli gamavlobaze gamosacdeli 30, 40, 45, 50 da 60 %-iani qanobebic, xolo 1-l 

cxrilSi mocemulia maTi saorientacio saproeqto monacemebi; me-4 nax-ze ki warmodge-

nilia sxvadasxva daxris kuTxis mqone qanobebi [5, 8, 11].  
 

 
 

nax. 3. sagamocdo poligonis qanobebis saerTo 

saorientacio struqtura 

 

cxrili 1  

gamavlobaze gamosacdeli qanobebis saorientacio saproeqto monacemebi 

№ qanobis daxris kuTxe, % savali nawilis sigrZe, m gzis safrad gamoyenebuli 

masala 

1 30 45 betoni 

2 40 34 betoni 

3 45 18 betoni 

4 50 30 betoni 

5 60 25 betoni 

  

  
 

nax. 4. sxvadasxva daxris kuTxis mqone qanobebi 
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satransporto saSualebebis mier gadasalaxavi ferdobebi ewyoba myar, swor grun-

tebze. dasaSvebia maTi mowyoba xelovnuri safriT. gamavlobaze gamosacdeli ferdobebis 

kompleqsi Sedgeba 20, 30 da 40 %-iani daxris kuTxis mqone sxvadasxva ferdobisagan. fer-

dobis daxra mTel sigrZeze unda iyos mudmivi da toli satransporto saSualebis aranak-

leb sammagi gabarituli sigrZisa. mudmivi daxrilobidan gadaxris dasaSvebi mniSvnelobaa 

	5 %. me-5 nax-ze warmodgenilia 30 %-iani ferdobis ganivi Wrili da ilustracia, xolo 

me-2 cxrilSi mocemulia ganivi ferdobebis saorientacio saproeqto monacemebi [5, 8, 11]. 

 

  
 

nax. 5. 30 %-iani ferdobis ganivi Wrili da ilustracia 
 

 

cxrili 2 

ferdobebis saorientacio saproeqto monacemebi 
 

№ ferdobis daxris kuTxe, % savali nawilis sigrZe, m gzis safrad gamoyenebuli masala 

1 20 83 betoni 

2 30 220 betoni 

3 40 91 betoni 

 

vertikalurgverdebiani Txrilebi (nax. 6, a), vertikaluri kedlebi (nax. 6, b) da verti-

kaluri safexurebi (nax. 6, g) ewyoba myari safris mqone swor, horizontalur moedanze 

sxvadasxva zomis calkeuli nagebobebis nakrebis saxiT. dasaSvebia am konstruqciebis 

betoniT mowyoba. moednis zomebi unda iZleodes satransporto saSualebis mier am 

dabrkolebebis srulad gadalaxvis saSualebas. TiToeuli Txrilis sigrZe ar unda iyos 

4 m-ze naklebi. Txrilebis siRrme (h) ise unda iyos SerCeuli, rom misi gadalaxvisas 

satransporto saSualebis salteebi ar Seexos Txrilis Zirs. sxvadasxva simaRlis 

calkeuli nagebobebis saxiT Sesrulebuli yoveli vertikaluri kedlisa da vertikaluri 

safexuris sigrZe, romlebsac aqvs simaRlis erTi mniSvneloba, ar unda iyos 4 m-ze 

naklebi. vertikaluri kedlis sigane ar unda aRematebodes mis simaRles (a≤h) [4, 11].  
 

G  

         a                        b                               g 
 

nax. 6. vertikalurgverdebiani Txrilis (a), vertikaluri kedlis (b)  

da vertikaluri safexuris (g) sqemebi 
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gamocdebis dros vertikaluri safexuris zeda wiboebis dazianebisas misi standar-

tul mdgomareobaSi SenarCunebisaTvis SesaZlebelia gamoyenebul iqnes xis cvladi elemen-

tebi (nax. 7). sxvadasxva simaRlis vertikaluri safexurebis mowyobis saorientacio sqema 

mocemulia me-8 nax-ze [8]. 

 

  
 

 

nax. 7. vertikaluri safexuris xis  

cvladi elementebi 

nax. 8. sxvadasxva simaRlis vertikaluri  

safexurebis mowyobis sqema  

 

  

 rbil niadagebze moZraobisas satransporto saSualebis kakvze wevis Zalis, agreTve 

gadaadgilebis siCqarisa da aCqarebis gansazRvrisaTvis iyeneben qviSian samoZrao zedapirs. 

me-9 nax-ze mocemulia qviSiani gzis ubnis saproeqto monacemebi. garda aRniSnulisa, 

moTxovnis Sesabamisad mocemuli parametrebi SeiZleba ganisazRvros rogorc wvrilmar-

cvlovan niadagebze (magaliTad, Tixnari, Tixamiwa), aseve yamir reliefze. gamosacdeli 

ubnebis parametrebi (sigrZe, sigane) ar unda iyos qviSiani gzis ubnis parametrebze nak-

lebi. amasTan, wvrilmarcvlovani niadagebis gamosacdel ubanze unda arsebobdes safris 

morwyvisa da moxvnis saSualeba minimum 60 sm siRrmeze. mosarwyavad SeiZleba gamoyenebul 

iqnes me-10 nax-ze mocemuli konstruqciis analogiuri mowyobiloba [6, 8, 11].  

 

 
 

nax. 9. qviSiani ubnis zedxedi da ganivi kveTi 
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nax. 10. wvrilmarcvlovani niadagebis sarwyavi sistema 

 

 satransporto saSualebis mier wylis dabrkolebis daZlevis unaris Sesamowmebeli 

auzebis saproeqto sqemebi mocemulia me-11 da me-12 nax-ebze. auzis fskeri ewyoba mtkiced 

datkepnili siliani RorRiT an betoniT. auzis Tanabari siRrmis ubnis sigrZe unda iyos 

aranakleb satransporto saSualebis sammagi gabarituli sigrZisa. auzidan amosvlis 

Semdeg moZrav satransporto saSualebaze unda iyos saWis marTvisa da samuxruWo 

Tvisebebis Semowmebis saSualeba [7, 9, 11]. 

 

 
 

nax. 11. wylis dabrkolebis gadalaxvaze  

Sesamowmebeli auzis sqema 

 

 
nax. 12. wylis dabrkolebis wyalqveSa gadalaxvaze  

Sesamowmebeli auzis sqema 
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daskvna 

amrigad, aSS-sa da ruseTis federaciis samxedro daniSnulebis satransporto saSu-

alebebisaTvis gankuTvnili Sesabamisi normatiuli dokumentaciis safuZvelze SemuSave-

bulia samxedro satransporto saSualebebis gamavlobis unaris Sesafasebeli samSeneblo 

konstruqciebis saproeqto sqemebi. aRniSnuli sqemebi SeiZleba gamoyenebul iqnes saga-

mocdo poligonis gamavlobis ubnebis mSeneblobisa da SedarebiTi Sefasebis gziT 

samxedro daniSnulebis satransporto saSualebebis gamavlobis im parametrebis Sesamow-

meblad, romlebic iTvleba savaldebulod Crdiloatlantikuri xelSekrulebis organi-

zaciis farglebSi. 
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MOBILE MACHINES 
 

 

DESIGNING SCHEMES OF EXPERIMENTAL AREAS OF THE PROVING GROUND OF 
MILITARY VEHICLES ON PASSABILITY 

P. Dolidze, R. Kenkishvili, Z. Maisuradze, B. Mazanishvili, G. Burduli 

(R. Dvali Institute of Machine Mechanics) 

 

Resume: There is presented design data of construction designs for an assessment of passability of military 

vehicles for check of those parameters, which are accepted as obligatory within the North Atlantic Treaty Organization. 

Design data are selected from proving grounds of military vehicles and the relevant documents of the USA and the 

Russian Federation, so that they don't come in a contradiction with publications of the North Atlantic Treaty 

Organization. 

 

Key words: vehicle; passability; parameters of passability; proving ground. 

 

 

 

 

МОБИЛЬНЫЕ МАШИНЫ 

 

ПРОЕКТНЫЕ СХЕМЫ УЧАСТКОВ ИСПЫТАТЕЛЬНОГО ПОЛИГОНА 

ТРАНСПОРТНЫХ СРЕДСТВ ВОЕННОГО НАЗНАЧЕНИЯ НА ПРОХОДИМОСТЬ 

Долидзе П. Т., Кенкишвили Р. А., Маисурадзе З. Ш., Мазанишвили Б. Р., Бурдули Г. Н. 

(Институт механики машин им. Р. Двали) 

 

Резюме: Представлены проектные данные строительных конструкций оценки проходимости транс-

портных средств военного назначения для проверки тех параметров, которые приняты как обязательные в 

пределах Организации Североатлантического Договора. Проектные схемы отобраны из данных испытательных 

полигонов транспортных средств военного назначения и соответствующих документов США и Российской 

Федерации так, что они не приходят в противоречие с публикациями Организации Североатлантического 

Договора. 

 

Ключевые слова: транспортное средство; проходимость; параметры проходимости; испытательный 

полигон. 
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fsiqobiologia 

 

 

mkvleli da TviTmkvleli organizmebis formirebis fsiqobiologiuri 

safuZvlebi agresiul socialur garemoze damokidebulebiTAG 

n. aleqsiZe  

(ivane javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti) 

 

 

reziume: ganxilulia agresiul socialur garemoze damokidebulebiT mkvleli da 

TviTmkvleli organizmebis formirebis fsiqobiologiuri meqanizmebi. eqsperimentulad 

dadgenilia, rom tvinSi serotoninis raodenobis Semcireba da sasqeso hormonebis gazrda 

ganapirobebs virTagvebis mkvlelebad Camoyalibebas. specialurad iqna gamokvleuli, xom 

ar airekleba eriTrocitebis membranebis fizikur-qimiur mdgomareobaze stresirebul cxo-

velTa agresiuloba. mcenareuli leqtinebis gamoyenebis gziT dadginda, rom organizmebis 

stresuli mdgomareobis dros mkveTrad mcirdeba leqtinebis SekavSireba, rac agresiuli 

organizmebis gamovlenis safuZvelia. aRsaniSnavia, rom mkvleloba da TviTmkvleloba 

umetesad wlis Tbil TveebSi xdeba. 

 

sakvanZo sityvebi: mkvlelebi; TviTmkvlelebi; leqtinebi; agresiuli socialuri 

garemo. 

 

 

Sesavali  

fsiqobiologiis erT-erTi aqtualuri problemaa agresiuli socialuri garemos 

(finansuri problemebi, fsiqologiuri zewola, arasrulfasovani kveba, organizmSi bio-

genuri aminis, kerZod serotoninis, nakleboba, Sizofrenia, stresi, alkoholizmi, narko-

tikebis gamoyeneba da sxv.) gavlenis Seswavla mkvlelobasa da TviTmkvlelobaze. gasaT-
valiswinebelia, rom stresfaqtorebis sapasuxod yovelTvis viTardeba adaptaciuri, Segu-

ebiTi sindromi, Tumca qronikuli stresis pirobebSi mniSvnelovnad irRveva adaptaciuri 

sindromis SesaZleblobebi, rac mravali daavadebis, mkvlelobisa da TviTmkvlelobis 

mizezi xdeba. samwuxarod, es SesaniSnavad aisaxa saqarTvelos moqalaqeebis fsiqoemociur 

mdgomareobaze XX saukunis 90-ian wlebSi, roca qveyanaSi sicive, sibnele da socialuri 

izolacia sufevda [1]. izolacia, Tavis mxriv, erT-erTi umZimesi stresfaqtoria, rac, sam-

wuxarod, Tavis asaxvas poulobs axalgazrdebis kulturis formirebaSi. rogorc wesi, 

erTSvilian ojaxebSi izolaciis gamo bavSvebSi Zlierdeba agresuli qcevebi. amitom aseTi 

bavSvebis aRzrda aucileblad unda moxdes mis TanatolebTan erTad sabavSvo baRebSi, 

raTa Tavidan iqnes acilebuli inteleqtualurad arakontrolirebadi agresiuli qcevebi.  

 

ZiriTadi nawili 

agresiul socialur pirobebSi 1991_2014 wlebisLstatistikuri monacemebis mixedviT, 

saqarTveloSi daaxloebiT 5000-ze meti mkvlelobisa da TviTmkvlelobis SemTxveva iqna 

dafiqsirebuli. mecnierTa azriT, axla ukve eWvs ar iwvevs is faqti, rom mkvleloba da 
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TviTmkvleloba ganpirobebulia organizmebSi serotoninis ukmarisobiT. magaliTad, 4_6 

dRis ganmavlobaSi serotoninis winamorbedi aminmJava triptofaniT Raribi sakvebiT virTa-

gvebis kvebisas, roca organizmSi serotoninis raodenoba 30 %-iT Semcirda, aramkvleli vir-

Tagvebi gadaiqcnen mkvlelebad. aminmJava triptofaniT mdidari (25_100 mg) sakvebiT ga-

mokvebis Semdeg mkvleli virTagvebi tolerantuli gaxdnen Tagvebisa da bayayebis mimarT da 

maTTan urTierTobisas agresiisa da mkvlelobis arc erTi SemTxveva ar dafiqsirebula.  

marTalia, mkvlelobis SemTxvevebi ZiriTadad aRwerili iyo mSier cxovelebSi, magram 

analogiuri qmedeba gamovlinda virTagvebis kargad danayrebis Semdegac. cnobilia, rom 

mkvleloba da TviTmkvleloba aRiniSneba rogorc mdedr, ise mamr organizmebSi. mkvle-

lobis SemTxvevebi mamrebSi 8.5-jer aRemateba mdedr organizmebSi gamovlenil SemTxvevebs. 

aseve mniSvnelovan gavlenas axdens (Zil-RviZilis) cirkaduli ritmis darRveva orga-

nizmebis fsiqoemociur mdgomareobaze, ris gamoc qronikuli stresis pirobebSi cxovelTa 

40 % yalibdeba, rogorc paTologiurad agresiuli mkvleli, xolo 60 % gamoirCeva ma-

Rali agresiulobiT. gansakuTrebuli interesi gamoiwvia im faqtma, rom bunebrivad agre-

siul da farmakologiurad pilokarpiniT gamowveuli agresiis mqone cxovelebSi sagrZ-

noblad Semcirebulia serotoninis raodenoba [2, 3], rac kidev ufro aZlierebs agresias.  

aRniSnulidan gamomdinare, specialurad iqna Seswavlili bunebrivad da pilokarpi-

niT gamowveuli agresiuli virTagvebis Tavis tvinis specifikur ubnebSi biogenuri 

aminebis, kerZod, dofaminis, norepinefrinisa da serotoninis raodenobrivi ganawileba.  

 

 cxrili 1 

biogenuri aminebis raodenobrivi ganawileba (mkm/g) virTagvebis  

Tavis tvinis sxvadasxva ubanSi 
 

 

Tavis tvinis 

ubnebi 

 

B 

biogenuri aminebi 

 

sakontrolo 

 

Bbunebrivi agresia 

 

pilokarpiniT 

gamowveuli 

agresia 

 

Suatvini 

 

dofamini 

norepinefrini 

serotonini 

 

0.32±0.04 

0.48±0.02 

0.50±0.05 

 

0.80±0.13 

0.68±0.21 

0.35±0.06 

 

0.52±0.o3 

1.20±0.18 

0.25±0.o2 

 

hipoTalamusi 

 

dofaminiN 

norepinefrini 

serotonini 

 

0.58±0.02 

1.45±0.08 

1.12±o.o9 

 

0.95±0.07 

2.24±0.13 

0.24±0.04 

 

0.73±0.04 

2.83±0.02 

0.45±0.06 

 

hipokampi 

 

dofamini 

norepinefrini 

serotonini 

 

 

0.61±0.09 

0.75±0.06 

0.48±0.04 

 

0.85±0.02 

1.12±0.17 

0.24±0.o4 

 

074±0.04 

1.18±0.04 

0.28±0.06 

  

cxrilidan Cans, rom sakontrolo, bunebrivad agresiuli da pilokarpiniT gamowve-

uli agresiis mqone virTagvebis SuatvinSi, hipoTalamussa da hipokampSi dofaminisa da no-

repinefrinis raodenoba 2_2.5-jer izrdeba, serotoninis raodenoba ki, piriqiT, daax-

loebiT 50 %-iT mcirdeba [3], rac imaze miuTiTebs, rom agresiuli ganwyobis formirebis 

erT-erTi mniSvnelovani korelatia serotonini.  
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k. miCekis monacemebis mixedviT [4], sami kviris ganmavlobaSi 12.5 an 25 mg pilokarpiniT 

cxovelebis yoveldRiuri damuSavebisas virTagvebis Tavis tvinSi serotoninis raodenoba 

50 %-iT mcirdeba, Sesabamisad, aramkvleli virTagvebis 25_70 % xdeba mkvleli [4]. mas 

Semdeg, rac dadgenil iqna agresiuli virTagvebis Tavis tvinis sxvadasxva ubanSi 

serotoninis mcire raodenoba, cdebis Semdgom seriaSi specialurad SeviswavleT, Tu 

rogor Seicvleboda virTagvebis Tavis tvinis specifikur ubnebSi serotoninis raode-

nobrivi ganawileba socialurad agresiul garemoSi (sibnele/sinaTle _ 23/1, sicive _ 

10_180 C, socialuri izolacia) erTTviani eqspoziciis Semdeg [3, 5].  

1-l nax-ze mocemuli diagramidan naTlad Cans, rom 30 dRis ganmavlobaSi sibneleSi, 

dabali temperaturisa da izolaciis pirobebSi eqspoziciis dros serotoninis raodenoba 

virTagvas Tavis tvinis specifikur ubnebSi mniSvnelovnad mcirdeba, rac agresiisa da 

mkvleli organizmebis formirebis winapirobaa. kerZod, sakontrolo (A), sibneleSi 

ganTavsebuli araagresiuli (Б) da bunebrivad agresiuli (В) virTagvebis SuatvinSi (1), 

hipokampSi (2), lateralur hipokampsa (3) da vizualur birTvebSi (4), sicivis (18 0C), 

sibnelisa da izolaciis pirobebSi 30-dRiani eqspoziciis Semdeg serotoninis raodenoba 

Semcirda Suatvinsa da hipokampSi 50 %-iT, xolo lateralur hipokampsa da vizualur 

birTvebSi 17 da 14 %-iT [3]. 

 

 

 

 

 

 

 

 

 

 

nax. 1. serotoninis raodenobrivi ganawileba (mkm/gX1000)  

virTagvas Tavis tvinis sxvadasxva ubanSi 

 

 

sayuradReboa, rom serotoninis raodenoba mniSvnelovnadaa Semcirebuli agreTve 

cxovelebisadmi agresiulad ganwyobili bavSvebis sisxlSi da im maimunebSi, romlebmac da-

karges lideris funqcia jogSi [6]. advili warmosadgenia, Tu ra mZime fsiqoemociur 

mdgomareobaSi arian patimrebi sapatimros socialurad agresiul garemoSi. cixidan 

gamosvlis Semdeg sazogadoebaSi integrirebis mizniT aucilebelia, rom maT CautardeT 

fsiqofarmakologiuri mkurnaloba da fsiqoTerapia [7].  Lliteraturuli monacemebis mixed-

viT, fsiqoTerapiis Semdeg adamianis fsiqoemociuri mdgomareoba 50 %-iT umjobesdeba.  

bolo xanebSi sagrZnoblad gaxSirda 14_16 wlis asakis mozardebSi mkvlelobisa da 

TviTmkvlelobis SemTxvevebi, rac socialuri fsiqologiis erT-erT aqtualur problemad 

rCeba. Cveni azriT, vinaidan es asaki gardatexis periodia, gansakuTrebuli yuradReba unda 

gamaxvildes sasqeso hormonebze, radgan swored aseT asakSi aRiniSneba seriozuli Zvrebi 

hormonebis raodenobriv ganawilebaSi [1].  

am mizniT Cven mier Catarebul iqna specialuri cdebi. SeviswavleT sasqeso hor-

monebis raodenobrivi cvlilebis gavlena virTagvebis agresiul qcevaze kastraciisa da 

mamrobiTi sasqeso hormonis _ testosteronis inieqciis pirobebSi.  
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Na          b 

 

nax. 2. virTagvebis kastraciisa (A) da mamrobiTi sasqeso hormonis _ 

testosteronis (B) inieqciis gavlena cxovelebis agresiul qcevaze 

 

rogorc me-2 nax-dan Cans, virTagvebis kastraciis Semdeg, roca organizmSi mniSv-

nelovnad mcirdeba mamrobiTi sasqeso hormonis raodenoba, cxovelTa agresia praqtiku-

lad ar SeiniSneba; mamrobiTi sasqeso hormonis _ testosteronis inieqciis Semdeg ki vir-

Tagvebis agresiuli qceva kvlav Zlierdeba [1, 3,].  

agresiulobis prevenciis mizniT CavatareT specialuri cdebi imis Sesaxeb, Tu ra 

gavlenas moaxdenda virTagvebis agresiul ganwyobaze wyalSi intensiuri curva da daRla. 

miviReT uaRresad saintereso Sedegebi. kerZod, Zlieri daRlis Semdeg virTagvebSi praq-

tikulad ar gamomJRavnda bayayebisa da Tagvebis mimarT arc agresiis da arc mkvlelobis 

SemTxvevebi [7]. 

aRniSnulidan gamomdinare, davaskveniT, rom skolebSi gakveTilebs Soris Sesvene-

bebze unda gaZlierdes moswavleTa fizikuri datvirTva, raTa maT organizmSi Semcirdes 

biologiurad aqtiuri nivTierebebisa da moWarbebuli sasqeso hormonebis raodenoba.  

samwuxarod, bolo xanebSi satelevizio gadacemebSi xSirad moismenT, rom saqarT-

veloSi mniSvnelovnad gaizarda TviTmkvlelobis SemTxvevebi. literaturuli monacemebis 

mixedviT, serotoninis raodenoba kritikuli aRmoCnda TviTmkvlelebSi da TviTmkvlelobis 

mcdelobis mqone adamianebSic. ise rogorc mkvleloba, TviTmkvlelobac agresiuli socia-

luri garemos gavleniT fsiqikuri aqtiurobis darRveviTaa ganpirobebuli, rac imitaciuri 

ganwyobis fonze sarkisebri neironebiT realizdeba. 

procentuli monacemebis mixedviT, mkvlelobisa da TviTmkvlelobis SemTxvevebi 

SesaniSnavad aisaxa adamianebis fsiqoemociuri da agresiuli socialuri garemos gavlenis 

pirobebSi (nax. 3).  

 
nax. 3. agresiuli socialuri garemoTi da paTologiuri darRvevebiT gamowveuli Zaladobis SemTxvevebi (%).  

1 _ intoqsikacia (40_60 %), 2 _ SromiTi uunaroba (5_10 %), 3 _ depresia (2_15 %), 4 _ cudi socialuri pirobebi  

(5 _ 12 %), 5 _ SizofreniiT daavadeba, agresia (6_15 %), 6 _ alkoholizmi, narkomania (10_15 %), 7 _ genetikuri da 

personaluri funqciuri darRvevebi (25_50 %) 

 

axla ukve cnobili xdeba, rom fsiqologiuri ganwyobis mixedviT, TviTmkvleloba mi-

baZviTi xasiaTisaa da samwuxaroa, rom telegadacemebSi mkvlelobisa da TviTmkvlelobis 

SemTxvevebi farTod da detalurad Suqdeba _ uCveneben sisxls, sisxlian danebs, 

Wrilobebs, gardacvlilebs da sxv. telegadacemebis wamyvani Jurnalistis Semdeg 

mkvlelobis Sesaxeb saubroben mezoblebi, axloblebi; Semdeg eqimi, romelic dawvrilebiT 

aRwers, Tu ra siRrmis da ramdeni Wriloba miayenes dazaralebuls. bolos, policiis 

warmomadgeneli msjelobs danaSaulze da mosalodnel ganaCenze.  
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sayuradReboa, rom aseTi satelevizio gadacemebis paralelurad fsiqologiuri 

imitaciisa da emfatikurad aRqmis gamo mniSvnelovnad izrdeba TviTmkvlelobis 

SemTxvevebi. pirveli miniSneba TviTmkvlelobis da misi mibaZviTi xasiaTis Sesaxeb 

evropaSi gavrcelda mas Semdeg, rac XVIII saukuneSi gamoqveynda goeTes romani 

,,axalgazrda verteris vnebani“ da amis gamo TviTmkvlelobam miiRo verteris efeqtis, anu 

verteris fenomenis, saxelwodeba. TviTmkvlelobis aracnobieri imitacia, rogorc wesi, 

damaxasiaTebelia im adamianebisaTvis, romlebic ar arian TviTdajerebulebi da cdiloben 

gaiTavison sxva adamianebis qceva. am procesSi aqtiuradaa CarTuli sarkisebri neironebi, 

romelTa meSveobiT xorcieldeba qcevis emfaTikuri aRqma da TviTmkvleloba. 

amerikaSi am sakiTxs 7 wlis ganmavlobaSi (1986 _ 1993 ww.) Seiswavlidnen filipsi da 

karstenseni. maT daadgines, rom TviTmkvlelobis Sesaxeb telegadacemis Semdeg, ori Tvis 

ganmavlobaSi, TviTmkvlelobis SemTxvevebi 58-jer gaizarda [6], rac gansakuTrebiT 

saxifaTo aRmoCnda mozardebisaTvis.  

2013 wlis 80-ian wlebSi erT-erTi kinoserialis scenaris mixedviT matareblis 

borblebSi CavardniT ,,studentis sikvdilis“ Semdeg 15_19 wlis axalgazrdebSi TviTmkvle-

lobam 175 %-iT imata. momdevno wels, aRniSnuli filmis ganmeorebiTi Cvenebis Semdeg, 

TviTmkvlelobis SemTxvevebi kidev ufro gaizarda.  

gasuli saukunis 80-ian wlebSi avstraliaSi, metroSi TviTmkvlelobis SemTxvevebis 

gaxmaurebis Semdeg mniSvnelovnad gaxSirda aseTi SemTxvevebi. metros administraciam 

akrZala ,,relsebze TviTmkvlelobis“ televiziiT Cveneba da msgavsi sensaciuri cnobebis 

gavrceleba. erTi Tvis Semdeg metropolitenSi TviTmkvlelobis SemTxvevebi 3-jer Semcirda. 

amis Semdeg avstraliaSi aikrZala tragikuli SemTxvevebis Sesaxeb informaciis gaSuqeba. 

albaT, es iyo erT-erTi mizezi, rom CNN-is satelevizio gadacemebSi kategoriulad 

aikrZala sisxlis, mkvlelobis iaraRis da gardacvlilebis Cveneba. Ddroa, Cveni tele-

viziebis xelmZRvanelobam yuradReba miaqcios am problemas da sainformacio gadacemebSi 

aikrZalos msgavsi SemTxvevebis detaluri Cveneba da analizi, vinaidan aseTi gadacemebi 

angrevs adamianebis, gansakuTrebiT axalgazrdebis, fsiqikas. 

cxadia, TviTmkvleloba sarwmunod korelirebs ganwyobasTan. magaliTad, Tu gamoc-

xadebul iqna TviTmkvleloba asakovani adamianis Sesaxeb, TviTmkvleloba matulobs 

asakovan adamianebSi. Tu es sxva socialuri wris warmomadgenlebSi moxda, maSin 

TviTmkvleloba izrdeboda imave sferos warmomadgenelTa xarjze. marTalia, msgavsi 

gamokvlevebi saqarTveloSi ar Catarebula, magram Cven moviZieT Sinagan saqmeTa 

saministros cnobebi 2006_2009 wlebSi saqarTveloSi TviTmkvlelobis SemTxvevebis Sesaxeb. 

rogorc cxrilidan Cans, 2006 wels aRricxul iqna TviTmkvlelobis 81 SemTxveva, 2007 

wels – 111, 2008 wels – 90, xolo 2009 wels – 91 SemTxveva.  

 cxrili 2 
 

saqarTveloSi TviTmkvlelobis SemTxvevebi 2006_2009 wlebSi Tveebis mixedviT 
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warmodgenili monacemebidan gamomdinare, TviTmkvlelobis SemTxvevebi saSualo mona-

cemebis mixedviT, ZiriTadad zafxulSi, wlis Tbil TveebSi xdeba; maisSi 36 SemTxveva 

dafiqsirda, ivnisSi _ 38 da ivlisSi _ 32, rac srul SesabamisobaSia s. Aandersonis 

monacemebTan [8]. 

TviTmkvlelobis damokidebuleba temperaturaze SesaniSnavadaa asaxuli warmodgenil 

me-4 nax-ze. Nnaxazidan Cans, rom cocxali organizmebis agresiuloba gansakuTrebiT 

Zlierdeba wlis Tbil TveebSi. gasaocaria, magram faqtia, rom wlis civ TveebSi 

agresiulobis SemTxvevebi mniSvnelovnadaa Semcirebuli. aris mosazreba, rom TviTmkvle-

lobis Semcirebis erT-erTi mizezi SeiZleba iyos zamTarSi mzis sxivebis gavleniT adamianis 

organizmSi serotoninis raodenobis araadekvaturi mateba. zamTarSi serotoninis sinTezis 

gaZlierebis gamo aRiniSneba Tavis tvinis inteleqtualuri da integraluri moqmedebis 

normalizacia, sagrZnoblad mcirdeba stresi da fsiqoemociuri daZabuloba, ris 

Sedegadac mcirdeba mkvlelobisa da TviTmkvlelobis SemTxvevebi. 

 

 
 

nax. 4. temperaturis gavlena cocxali organizmebis agresiul qcevaze. abscisaze  

naCvenebia wlis Tveebi, ordinataze _ agresiuli qmedebebis SemTxvevebi (%) 

 

warmodgenili monacemebi cxadyofs, rom yvela formis fsiqoemociuri aqtiuroba 

garkveuli saxis ganwyobiT aris ganpirobebuli, rac neiromediatorebiTa da hormonebiT 

realizdeba. mkvleloba, rogorc socialuri qcevis umZimesi gamovlineba, paTologiaa. es 

iseTi mdgomareobaa, roca adamiani inteleqtualurad ver akontrolebs sakuTar qcevas, 

rasac SeiZleba mohyves kriminaluri qmedeba. 

aRsaniSnavia, rom stresiT gamowveuli agresia da TviTmkvlelobis paTologia mkur-

nalobas eqvemdebareba da prevenciuli RonisZiebebis gatarebisaTvis saWiroa agresiuli 

adamianebis drouli gamovlena da maTi Semdgomi mkurnaloba. am mizniT did interess 

iwvevs imis dadgena, Tu ramdenad aisaxeba qronikuli stresiT gamowveuli cvlilebebi 

mkvleli organizmebis sisxlis eriTrocitebis membranebis qimiur Sedgenilobaze, rac 

perspeqtivaSi saSualebas mogvcems martivad da droulad gamovavlinoT agresiuli orga-

nizmebi. Aaqedan gamomdinare, specialurad SeviswavleT stresirebuli da normaluri 

virTagvebis sisxlis eriTrocitebTan naxSirwyalspecifikuri leqtinebis dakavSirebis raode-

nobrivi maCveneblebi, raTa dagvedgina cilareceptorebisa da eriTrocitebis membranis 

glikoproteinebSi terminaluri Saqrebis raodenobrivi ganawileba [1, 3, 9]. Aam mizniT 

gamoviyeneT Semdegi leqtinebi:  

1. VAL _ Viscum album _ TeTri fiTri (hapteni _ Gal, NANA _ acetilneiraminis mJava);  

 2. PNA _ Arachis hypogaea – araqisi (hapteni _ β-D-Gal, Gal-β-(1,4-Glc);  

3. PSE _ Pisum sativum _ barda (hapteni _ Man, Glc);  

4. VGA _ Triticum aestivum - xorbali (hapteni _ GlcNac, NANA);  

5. SN _ Sambucus nigra – anwli (hapteni _ NANA (N-acetilneiraminis mJava) 
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N  

nax. 5. stresirebuli da normaluri virTagvebis sisxlis eriTrocitebTan leqtinebis dakavSirebis raodenobrivi 

maCveneblebi pirobiT erTeulSi. Ria feris svetebiT aRniSnulia arastresirebuli virTagvebis sisxlis 

eriTrocitebi, muqi svetebiT – stresirebuli virTagvebis sisxlis eriTrocitebi. ordinataze mocemulia 

leqtinuri aqtiuroba pirobiT erTeulSi, abscisaze – leqtinebi 

 

 rogorc me-5 nax-dan Cans, stresirebuli virTagvebis sisxlis eriTrocitebTan 

araqisis leqtinis _ PNA-s dakavSireba (2), sxva leqtinebisagan gansxvavebiT, daaxloebiT 138-

jer mcirdeba. perspeqtivaSi stresiT gamowveuli agresia SesaZlebelia dadgindes leqti-

nebis gamoyenebiT da moxdes paTologiurad agresiuli organizmebis drouli gamovlena da 

Semdgom maTi mkurnaloba [9]. gaurkveveli rCeboda, PNA-s dakavSirebis Semcireba agresiuli 

cxovelebis eriTrocitebis membranuli cilebis terminaluri naxSirwylebis raodenobrivi 

cvlilebiT iyo ganpirobebuli Tu cila-receptorebis raodenobis SemcirebiT. 

 aRniSnulidan gamomdinare, 0.1 %-ian detergent Triton X-100-iT stresirebuli 

agresiuli da sakontrolo virTagvebis eriTrocitebidan membranuli cilis gamoyofiT 

movaxdineT misi fraqciuli Sedgenilobis eleqtroforezuli Seswavla [9].  

rogorc me-6 nax-dan Cans, raodenobrivi cvlileba cilebis fraqciebis ganawilebaSi 

ar gamovlinda, amitomac davaskveniT, rom PNA-s stresirebuli virTagvebis eriTrociteb-

Tan dakavSirebis Semcireba ganpirobebulia eriTrocitebis cila-receptorebis termina-

luri naxSirwylebis raodenobrivi ganawilebis cvlilebiT, rac perspeqtivaSi SesaZ-

lebelia gamoyenebul iqnes agresiuli organizmebis gamosavlenad.  

 

 
N 

nax. 6. stresirebuli (1) da sakontrolo (2) virTagvebis membranuli cilebis eleqtroforegrama. 3-iT 

gamosaxulia cnobili molekuluri masebis mqone standartuli cilebi. diagramaze (zemodan qvemoT) 

miTiTebulia: fosfolipaza _ 94000 kdaltoni, albumini – 67000 kdaltoni, ovalbumini _ 45000 kdaltoni, karboan-

hidraza – 30000 kdaltoni, tripsinis inhibitori _ 20100 kdaltoni.AA, B, C – glikoproteinebi, Rf _ Zvradobis 

maCvenebeli 
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warmodgenili monacemebidan gamomdinare, Tu vaRiarebT, rom agresiuli da mkvleli 

organizmebis formirebaSi gadamwyeti roli serotoninis raodenobriv ganawilebas eniWeba, 

maSin bunebrivad ismeba kiTxva, mamri organizmebia ufro agresiuli, Tu mdedri. am mizniT 

specialurad iqna Seswavlili mamr da mdedr organizmebSi serotoninis masinTezirebeli 

enzimis aqtiuroba. dadgenil iqna, rom mdedrebSi serotoninis masinTezirebeli enzimebis 

aqtiuroba daaxlobiT 42 _ 52 %-iT naklebia, vidre mamrebSi [10, 11]. 
 
 

 
 

amis mixedviT Tu vimsjelebT, bunebrivia, mdedri organizmebi ufro agresiulebi 

unda iyvnen, vidre mamrebi. rogoria situacia adamianebSi? gamokiTxvebis safuZvelze 

dadginda, rom mamakacebi gamoirCevian fizikuri agresiulobiT, qalbatonebi ki Tavis 

agresiulobas amJRavneben verbalurad. rogorc Cans, qalbatonebi sakuTar qcevebs 

aqtiurad akontroleben inteleqtualurad, rac, samwuxarod, naklebad SeiniSneba 

mamakacebSi. 

bunebrivad ismis kiTxva, rogor unda davareguliroT serotoninis raodenoba 

adamianis organizmSi agresiulobis prevenciis mizniT? amisaTvis saWiroa gamoviyenoT 

iseTi sakvebi produqtebi, romlebic Warbi raodenobiT Seicavs aminmJava triptofans 

(mg/100 g). aseTebia lobio, barda (260), xorblis fqvili (120), wiwiburas burRuli (180), 

Svriis burRuli (160), makaronis nawarmi (130), cximiani xaWo (210), holandiuri yveli (790), 

mdnari yveli (500), saqonlis xorci xarisxis mixedviT (210_230), bocvris xorci (330), 

qaTmis xorci (290) da qaTmis kvercxi (200). serotoninis raodenoba izrdeba fizikuri dat-

virTvisa da Terapiuli masaJis (iogas varjiSebi) drosac. serotoninis Semcvelobaze 

dadebiT gavlenas axdens agreTve klasikuri musika, sasiamovno literaturis kiTxva da 

dadebiTi emociis gamomwvevi yvela faqtori [7].  

 

daskvna 

yovelive zemoaRniSnulis gaTvaliswinebiT, sasurvelia, am mxriv davicvaT zomiereba, 

vinaidan organizmSi serotoninis Warbi raodenobiT dagrovebisas, marTalia, mniSvnelov-

nad mcirdeba agresiuloba, magram Sesabamisad mcirdeba seqsualuri ltolvac. albaT, 

swored amis mizezia is, rom adamianebs, romlebic iReben antidepresantebs, organizmSi 

serotoninis Warbi raodenobiT dagrovebis gamo xSirad eqmnebaT sxvadasxva saxis 

seqsualuri problemebi.  

warmodgenili monacemebidan gamomdinare, saWiroa gaZlierdes skolebSi fsiqologebis 

muSaoba, raTa mudmivad moxdes moswavleTa agresiuli qmedebebis registracia da kompi-

uterul bankSi Sedegebis dafiqsireba agresiuli bavSvebis droulad gamovlenisa da maTi 

Semdgomi fsiqoTerapiuli Tu fsiqofarmakologiuri mkurnalobis mizniT. 
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PSYCHOBIOLOGY 
 
 

PSYCHOBIOLOGICAL BASIS OF KILLER AND SELF- KILLER ORGANISMS  

 FORMATION DEPENDING ON AGGRESSIVE SOCIAL ENVIRONMENT 

N. Aleksidze 

(I. Javakhishvili Tbilisi State University) 

 

Resume: There is discussed the psychobiological mechanism of killer and self-killer organisms formation 

depending on the aggressive social environment. With numerous findings there  was established, that serotonin and sex 

hormone levels play a fundamental role in the development of aggressive behavior. Aggression has been linked to other 

negative emotional states, such as suicide behavior. Both behavioral responses are affected by seasonal fluctuation. 

Studies have shown, that aggression is strongly responed to seasonal fluctuations. Findings from these studies indicate, 

that lectin binding reduced in the stressed rats. Non-pharmacological treatment of aggressive and suicide behavior is 

briefly discussed in this paper. Manipulation of the serotonenergic system by nutrition and cognitive therapy will help 

people, who struggle to combat with pathological aggressive behavior and related mood disorders.  

 

Kay words: killer; self-killer; lectins; aggressive social environment. 

 

 

 

ПСИХОБИОЛОГИЯ 

 

ПСИХОБИОЛОГИЧЕСКАЯ ОСНОВА ФОРМИРОВАНИЯ УБИЙЦ И САМОУБИЙЦ 
ОРГАНИЗМОВ В ЗАВИСИМОСТИ ОТ АГРЕССИВНОЙ СОЦИАЛЬНОЙ СРЕДЫ 

Алексидзе Н. Г. 

(Тбилисский государственный университет им. И. Джавахишвили) 

 

Резюме: Рассматриваются психобиологические механизмы формирования организмов убийц и само-

убийц в зависимости от агрессивной социальной среды. Экспериментально было установлено, что уменьше-

ние количественного содержания серотонина в мозгу и повышение мужского полового гормона _ тестостерона 

в организме способствуют формированию крыс-убийц. Специально было исследовано, отражается ли на 

физико-химическом состоянии мембран эритроцитов агрессивность стрессированных животных. Путем 

использования растительных лектинов было установлено, что при стрессированном состоянии организмов 

резко уменьшается связывание лектинов, что дает основание для выявления агрессивных организмов с целью 

их дальнейшего психо- и фармакологического лечения. Следует отметить, что убийство и самоубийство 

преимущественно проявляется в теплые месяцы года. 
 

Ключевые слова: убийцы; самоубийцы; лектины; агрессивная социальная среда. 
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gaxseneba 

 

 

 

sasiqadulo mamuliSvilebi 

 

 

   

mixeil xvingia _ 90 

 

90 weli Sesrulda gamoCenili qarTveli mec-

nieris, saqarTvelos mecnierebaTa akademiis akade-

mikosis, profesor mixeil xvingias dabadebidan.  

mixeil xvingia daibada 1924 wlis 7 Teber-

vals q. baTumSi. 1941 wels daamTavra baTumis me-4 

qarTuli saSualo skola, xolo 1948 wels saqarT-

velos politeqnikuri instituti manqanaTmSeneb-

lobis specialobiT. 1948 wels Cairicxa aspirantu-

raSi da 1952 wels daicva sakandidato, xolo 1966 

wels sadoqtoro disertaciebi manqanaTa dinamikisa da rxevebis gamoyenebiTi Teoriis 

sferoSi.  

Tavisi SromiTi da samecniero saqmianoba batonma mixeilma daiwyo saqarTvelos po-

liteqnikur institutSi, sadac igi 1952 wlidan 1966 wlamde muSaobda manqanaTa nawilebis 

kaTedraze asistentisa da docentis, xolo 1968 wlidan TviTmfrinavTmSeneblobis ka-

Tedraze profesoris Tanamdebobaze. 

1966 wels saqarTvelos mecnierebaTa akademiis manqanaTa meqanikis institutSi mixeil 

xvingiam daaarsa manqanaTa dinamikisa da simtkicis ganyofileba da iyo misi ucvleli 

xelmZRvaneli ori aTeuli wlis ganmavlobaSi. 1987 wlidan sicocxlis bolomde igi mu-

Saobda saqarTvelos mecnierebaTa akademiis gamoyenebiTi meqanikisa da marTvis procesebis 

ganyofilebis akademikos-mdivnad da amavdroulad samecniero konsultaciebs uwevda 

manqanaTa dinamikis ganyofilebas manqanaTa meqanikis institutSi. 

didia misi damsaxureba da wvlili manqanaTa dinamikisa da simtkicis, vibraciuli 

teqnikis, manqanaTa akustikis, vibrodacvisa da biomeqanikis, marTvis procesebis maTe-

matikuri modelirebis sferoebSi. igi 200-ze meti gamoqveynebuli Sromis avtoria. maT 

Sorisaa: 12 monografia, 6 saxelmZRvanelo, 25 gamogoneba da mravali samecniero statia.  

baton mixeils hqonda didi mecnieruli alRo, rom aReqva da mowafeebisTvis gaecno 

teqnikuri mecnierebis ganviTarebis Tanamedrove problemebi da miewodebina maTi gadaWris 

gzebi. am mxriv niSandoblivia, rom misi didi mcdelobiT 1980-ian wlebSi institutSi 

Camoyalibda im droisaTvis erT-erTi Zlieri, analogur-cifruli gamomTvleli manqanebis 

centri, ramac didad Seuwyo xeli institutSi arsebuli mecnieruli problematikis 

efeqtur kvlevasa da maRali mecnieruli Sedegebis miRwevas. 
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batoni mixeilis xelmZRvanelobiT mniSvnelovani, msoflioSi aRiarebuli Teoriuli 

da praqtikuli Sedegebi iqna miRebuli meqanikis iseT sferoebSi, rogoricaa: vibraciuli 

teqnika, biomeqanika, vibroakustika. Teoriuli kvlevebis Sedegebisa da gaangariSebis axali 

meTodebis aRiarebaa maTi farTod warmodgena 6-tomian fundamentur cnobarSi, sadac ram-

denime Tavi batoni mixeilis mieraa dawerili. kvlevis Sedegebi safuZvlad daedo vibra-

ciuli manqanebis vibroamZravebSi arawrfivi sub- da superharmonikuli reJimebis gene-

rirebas, optimaluri kvanZuri amortizaciis sqemebis Seqmnas. 

cxinvalis qarxana `eleqtrovibromanqanaSi~ 1980 wels m. xvingias mier mcire his-

terezisis mqone axali manqanis msxvilseriuli warmoebis danergvam qveyanas TiTqmis 5 mln 

man-is wliuri ekonomia misca.  

batoni mixeilis farTo erudicia da mravalmxrivi interesebi ar iyo Semofargluli 

mxolod samecniero moRvaweobiT. igi mTeli Tavisi Segnebuli cxovrebis ganmavlobaSi ewe-

oda nayofier pedagogiur moRvaweobas saqarTvelos politeqnikur institutSi: kiTxulob-

da leqciebs Carxebis, safreni aparatebis, samSeneblo meqanikis, dinamikisa da simtkicis 

dargebSi, riTac aqtiurad uwyobda xels axalgazrda samecniero kadrebis aRzrdasa da 

Camoyalibebas. misi xelmZRvanelobiT momzadda da dacul iqna 8 sadoqtoro da 23 sakan-

didato disertacia. 

batoni mixeili did yuradRebas uTmobda sazogadoebriv-samecniero sakiTxebs. igi 

iyo amierkavkasiis seminaris xelmZRvaneli rxevebis gamoyenebiT TeoriaSi, vibraciul teq-

nikasa da manqanaTa dinamikaSi, mravali saerTaSoriso konferenciis uSualo organizatori 

da Tavmjdomare, respublikis samecniero-teqnikuri da gamomgonebelTa sazogadoebebis 

prezidiumebis wevri, saqarTvelos mecnierebaTa akademiis Jurnali “mecniereba da teqnikis” 

kuratori 1987 wlidan gardacvalebamde (1994 w.), saqarTvelos teqnikuri universitetis 

specializebuli sadoqtoro sabWos Tavmjdomaris moadgile specialobaSi _ `manqanaTa 

dinamika da simtkice~. 

samwuxarod, batoni mixeili 1994 wels moulodnelad 70 wlis asakSi wavida am qvey-

nidan ideebiTa da gegmebiT aRsavse, maSin rodesac jer kidev bevri mniSvnelovani sazo-

gadoebrivi saqmis gakeTeba da mecnieruli Sedegebis miRweva SeeZlo. 

mis mier organizebuli samecniero skola da ganyofileba warmatebiT funqcionirebs 

dResac. moswavleebi agrZeleben mis tradiciebs da Tavisi wvlili SeaqvT qveynis 

samecniero potencialis gazrdasa da manqanaTmSeneblobis dargis ganviTarebaSi.  
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oTar margvelaSili _ 90 

 

90 weli Seusruldeboda rafiel dvalis manqanaTa me-

qanikis institutis erT-erT damaarsebels da xangrZlivi pe-

riodis ganmavlobaSi mis erT-erT xelmZRvanels, teqnikur 

mecnierebaTa doqtors, profesor oTar margvelaSvils.  

oTar margvelaSvili daibada 1925 wlis 17 marts Tbi-

lisSi. 1948 wels daamTavra saqarTvelos politeqnikuri ins-

titutis meqanikis fakulteti specialobiT _ „avtomobilebi 

da traqtorebi“. 1948_1954 wlebSi muSaobda jer Tbilisis 

avtoSemkeTebel qarxanaSi ufrosi inJiner-konstruqtoris Ta-

namdebobaze, xolo Semdeg soflis meurneobis manqanaTmSeneb-

lobis saministros saxelmwifo specialur sakonstruqtoro 

biuroSi sxvadasxva Tanamdebobaze. 1954 wels man Caabara ga-

mocdebi saqarTvelos soflis meurneobis meqanizaciisa da eleqtrifikaciis samecniero-

kvleviTi institutis aspiranturaSi, romlis damTavrebis Semdeg muSaobda iqve sakons-

truqtoro biuros ufrosad. 

1959 wels daicva sakandidato disertacia Temaze „traqtoris elastikuri Tvlebis 

gverdcdenis movlenis gamokvleva“ da muSaoba gaagrZela saqarTvelos mecnierebaTa 

akademiis metalurgiis institutis manqanaTmSeneblobis ganyofilebaSi. 1960 wels am 

ganyofilebis bazaze Seiqmna manqanaTmcodneobis instituti (amJamad _ rafiel dvalis 

manqanaTa meqanikis instituti) da zemoaRniSnuli ganyofileba gadaiyvanes am institutSi. 

aq mas Tavidan ufrosi mecnieri TanamSromlis, xolo Sedeg ganyofilebis gamgis Tanamde-

boba ekava. 

1962 wlidan 2005 wlamde igi amave institutSi muSaobda institutis direqtoris mo-

adgiled samecniero dargSi, xolo Semdeg, sicocxlis bolomde (2010 w.) _ mTavar mecnier 

TanamSromlad. 

1973 wels batonma oTarma daicva sadoqtoro disertacia Temaze „traqtoris avto-

maturi marTvis Teoria da gamoyenebiTi amocanebi“. 1976 wels saatestacio komisiam mas mia-

niWa profesoris wodeba. 1976_1986 wlebSi igi ZiriTad saqmianobasTan erTad kiTxulobda 

leqciebs politeqnikur institutSi „avtomobilebisa da traqtorebis“ dargSi.  

oTar margvelaSvili 70 samecniero naSromis, ramdenime patentisa da gamogonebis 

avtoria. misi xelmZRvanelobiT daculia 15 disertacia. igi dajildoebuli iyo „Rirsebis 

ordeniTa~ da medliT _ „SromiTi mamacobisaTvis“. 

oTar margvelaSvilma uSreti energiiTa da garjiT mniSvnelovani wvlili Seitana 

Cveni qveynis teqnikuri mecnierebis ganviTarebaSi. Ddidia misi Rvawli rafiel dvalis  man-

qanaTa meqanikis institutis erT-erT mowinave da wamyvan samecniero-kvleviT dawesebule-

bad CamoyalibebaSi.  

batoni oTari institutis daarsebis dRidan TiTqmis 50 wlis ganmavlobaSi moRva-

weobda manqanaTa meqanikis institutSi da xelmZRvanel Tanamdebobaze yofna ar uSlida 

mas xels yofiliyo gamoCenili mecnieri „avtomobilebisa da traqtorebis“ dargSi. 

garegnobiTa da zneobiT gamorCeulma, WeSmaritad daxvewilma inteligentma gansakuT-

rebuli SromisunarianobiT, dakisrebuli saqmisadmi erTgulebiT, usazRvro pasuxis-

mgeblobis grZnobiT, maRali profesionalizmiT, saTnoebiTa da simSvidiT dagvamaxsovra 

Tavi mis kolegebs. 

Rvawlmosili mecnieris, qarTveli inteligentisa da WeSmariti mamuliSvilis oTar 

margvelaSvilis naTeli xsovna mudam darCeba misi axloblebisa da kolegebis gulSi. 
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biZina petriaSvili _ 70 

 

im adamianebSi, vinc baton biZina petriaSvils piradad 

icnobda, es saxeli da gvari saukeTeso mogonebebsa da keTil 

emociebs iwvevs; maTTvis ki, vinc mas ar icnobda, SesaZ-

lebelia, es patara mogoneba kidev erTi Rirseuli mamuli-

Svilis mier ganvlili cxovrebis gacnobis sawindari gaxdes.  

52 wlis asakSi wavida Cvengan SesaniSnavi moqalaqe, 

uniWieresi inJiner-meqanikosi, teqnikis mecnierebaTa doqtori, 

profesori biZina petriaSvili. igi daibada TbilisSi 1945 

wlis 11 marts. misi mSoblebi _ qalbatoni leila rusia da 

batoni daviT petriaSvili qarTuli inteligenciis im Taobis 

SesaniSnavi warmomadgenlebi iyvnen, romlebmac TavianTi op-

timizmiT, cxovrebis wesiT, SromismoyvareobiTa da moyvasis siyvaruliT meore msoflio 

omis Semdgom saqarTvelos aRorZinebas Cauyares safuZveli. 

batoni biZinas mama wlebis ganmavlobaSi saqarTvelos politeqnikuri institutis 

Sigawvis Zravebis kaTedris gamge da avtomeqanikuri fakultetis dekani iyo. skolis 

damTavrebis Semdeg biZina mamis kvals gahyva da 1962 wels saqarTvelos politeqnikuri 

institutis meqanika-manqanaTmSeneblobis fakultetis studenti gaxda. institutis 

damTavrebis Semdeg, 1968 wels igi Cairicxa moskovis manqanaTmcodneobis institutis 

aspiranturaSi da aqedan daiwyo misi samecniero saqmianoba. 1972 wels warmatebiT daicva 

sakandidato disertacia da moRvaweoba ganagrZo saqarTvelos mecnierebaTa akademiis 

manqanaTa meqanikis institutSi. 

mravalmxrivi iyo batoni biZinas interesTa sfero, kerZod: meqanizmebisa da manqanebis 

Teoria, manqanaTa nawilebi, ferdobmavali traqtorebi, robotteqnikuri sistemebi da 

TviTnakeTi maRali gamavlobis avtomobilebi. am interesTa realizacia aisaxa mraval 

samecniero naSromsa da gamogonebaSi. 

gansakuTrebuli aRniSvnis Rirsia misi Rvawli maRali gamavlobis aratradiciuli maZ-

ravebis kvlevis saqmeSi. misi xelmZRvanelobiT SemuSavda da damzadda mabiji maZravebis ram-

denime unikaluri nimuSi. es samuSaoebi safuZvlad daedo mis sadoqtoro disertacias, rome-

lic man 1995 wels daicva. garda samecniero moRvaweobisa, biZina petriaSvili warmatebul 

pedagogiur saqmianobasac eweoda. mravali wlis ganmavlobaSi igi iyo politeqnikuri 

institutis manqanaTa nawilebis kaTedris jer docenti, xolo Semdeg profesori.  

batoni biZina uaRresad gulisxmieri, amavdroulad Zalze principuli pirovneba da 

erTguli megobari iyo. 

ar SeiZleba biZinaze isaubro da ar gaixseno misi sportuli kariera. igi im Taobis 

qarTvel moragbeTa erT-erTi SesaniSnavi warmomadgeneli iyo, romelmac safuZveli Cauyara 

sportis am saxeobis dRevandel warmatebebs. gasuli saukunis 70-ian wlebSi igi 

warmatebiT icavda Tbilisis „dinamos“ Rirsebas. 

SesaniSnavi ojaxiSvilis, brwyinvale mecnier-meqanikosisa da samagaliTo moqalaqis 

biZina petriaSvilis xsovna mudam darCeba misi ojaxis wevrebis, megobrebisa da kolegebis 

gulSi. 

 

 saqarTvelos teqnikuri universiteti,  

 rafiel dvalis manqanaTa meqanikis instituti  
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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) CaTvliT ar unda aRematebodes 10 nabeWd gverds, 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 Tavisi warwerebiT 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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