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fizika 

 

 

specializebuli drois taimer-kontroleri 

b. bendeliani, g. dgebuaZe, i. mecxvariSvili 

(i. vekuas soxumis fizika-teqnikis instituti) 

 

maRaltemperaturuli zegamtarebis teqnologiaSi [1_3] mniSvnelovani adgili ukavia 

sinTezis process. Cvens institutSi mimdinare axali zegamtari masalebis miRebisa da 

kvlevis procesSi saWiroa naerTebis sinTezis xangrZlivi droiT ganxorcieleba sxvada-

sxva Mtemperaturebze. am mizniT SeZenil iqna amerikuli MTI firmis maRaltemperaturuli 

Rumeli KSL-1100X-S, romelic aRWurvilia temperaturis programirebadi kontroleriT da 

marTvis sistemiT. nimuSebis sinTezisaTvis kontroleris daprogrameba xdeba saTanado al-

goriTmiT drois zusti xangrZlivobis gaTvaliswinebiT. miuxedavad imisa, rom Rumeli ga-

moirCeva mTeli rigi upiratesobebiT (saimedooba, kompaqturoba, gazomvebis maRali sizus-

te, daprogramebis SesaZlebloba), aqvs naklic _ misi mmarTveli programa daucvelia denis 

avariuli gamorTvisagan.  

Tanamedrove maRalteqnologiuri mowyobilobebis programuli marTvis saSualebiT 

SesaZlebelia zustad gansazRvruli drois ganmavlobaSi avtonomiurad davicvaT teqno-

logiuri procesis saWiro parametrebi da gavaTavisufloT momsaxure personali arasa-

muSao periodSi (Ramis saaTebi, SabaT-kvira) procesze zedamxedvelobisagan. gasaTvalis-

winebelia, rom didi simZlavris moxmarebisas aseTi aparaturis uwyvet kvebis wyarosTan 

mierTeba sakmaod problemuria, ris gamoc eleqtroenergiis Tundac xanmokle gamorTvisas 

mmarTveli programa waiSleba. Sedegad SeuZlebeli xdeba imis gansazRvra, Tu Cadebuli 

algoriTmis ra nawili iqna Sesrulebuli da ramden xans mimdinareobda realurad pro-

cesi. am gaurkvevlobam ki SesaZlebelia faqtobrivad CaSalos didi xnis ganmavlobaSi mim-

dinare eqsperimenti.  

dReisaTvis arsebuli taimerebi ZiriTadad gamoiyeneba drois sasurvel monakveTebSi 

garkveuli mowyobilobebis CarTva-gamorTvisaTvis da ara avariuli situaciebis drois da-

fiqsirebisaTvis.  

i. vekuas soxumis fizika-teqnikis institutSi damuSavebuli da Seqmnili specialize-

buli drois taimer-kontroleri warmoadgens avtonomiur bloks, romelic denis avariuli 

gamorTvisas zustad gansazRvravs teqnologiuri procesis Sewyvetis ara marto dros, ara-

med TariRsac. es informacia saSualebas iZleva koreqtireba gaukeTdes samuSao algo-

riTms, raTa gagrZeldes eqsperimenti da miRebul iqnes saboloo Sedegi.  

taimeris principuli eleqtruli sqema mocemulia 1-l nax-ze.  
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nax. 1. drois taimer-kontroleris principuli eleqtruli sqema 

 

sqema agebulia Cveulebriv eleqtromeqanikur, kalendrian saaTze. blokis ukana 

panelze moTavsebulia tumbleri S2. rodesac is imyofeba „saaTis reJimSi“, kveba bata-

reidan pirdapir saaTs miewodeba da igi muSaobs avtonomiur reJimSi qselis Zabvisagan 

damoukideblad. amis mimaniSnebelia taimeris (nax. 2, a) wina panelze anTebuli wiTeli 

Suqdiodi LED3. Tu gvinda blokis eqsperimentSi CarTva, aRniSnuli tumbleri gadagvyavs 

„teqnologiur reJimSi“. amis Semdeg vrTavT blokis wina panelze mdebare S1 tumblers 

(„CarTva“). CairTveba yviTeli Suqdiodi LED1. teqnologiuri procesis dawyebisTanave 

vawkapunebT SW1 Rilakze _ „gaSveba“. CairTveba mwvane Suqdiodi LED2. am dros gaaqtiur-

deba eleqtromagnituri rele K1. pirveli Ria kontaqti (K1.1) Seikvreba da uzrunvelyofs 

mis kvebas “gaSvebis” Rilakze zemoqmedebis dasrulebis Semdeg. amasTan erTad Seikvreba 

reles meore Ria kontaqti (K1.2),	saaTs miewodeba saWiro 1,5 v mudmivi Zabva batareidan da 

CarTavs mas. Tuki moxdeba qselidan denis avariuli gamorTva, teqnologiuri procesis 

damprogramebeli gaiTiSeba da misi programa waiSleba. amis gamo denis kvlav CarTvisas 

procesi veRar gagrZeldeba, saaTic gaCerdeba da aRar CairTveba imitom, rom mis 

CasarTavad aucilebelia gaSvebis SW1 Rilakze xelaxali zemoqmedeba. samuSao adgilze 

misul operators mowyobiloba gamorTuli daxvdeba. avariul gamorTvas ki mianiSnebs 

panelze manaTobeli yviTeli Suqdiodi. gaCerebuli saaTi zustad aCvenebs teqnologiuri 

procesis Sewyvetis TariRsa da dros.  

 

         
      a       b 

nax. 2. drois taimer-kontroleri. 

a _ taimeris gare xedi, b _ sruli teqnologiuri kompleqti 
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am informaciis codna saSualebas iZleva ganisazRvros saWiro reJimSi muSaobis 

xangrZlivoba teqnologiuri procesis Sewyvetamde, ris Sedegadac SesaZlebelia procesis 

algoriTmis saTanado koreqtireba da eqsperimentis dasruleba.  

aRniSnuli mowyobiloba testirebulia kompleqsSi amerikul MTI firmis KSL-1100X-S 

maRaltemperaturul RumelTan (nax. 2, b). taimer-kontroleris saSualebiT warmatebiT 

SeiZleba zemoxsenebuli problemis gadaWra. Ees ki imis garantias iZleva, rom momavalSi 

ufro saimedod da srulyofilad Catardes xangrZlivi eqsperimentebis cikli. mowyobi-

loba ar Seicavs Zvirad Rirebul detalebs, aris saimedo da efeqturi muSaobisas. 
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fizika 

Dspecializebuli drois taimer-kontroleri 

b. bendeliani, g. dgebuaZe, i. mecxvariSvili 

(i. vekuas soxumis fizika-teqnikis instituti) 

 

reziume: Seqmnili taimer-kontroleri saSualebas iZleva eleqtroenergiis aragegmu-

ri gamorTvisas ganisazRvros mimdinare teqnologiuri procesis Sewyvetis dro, raTa 

Semdgom algoriTmis saTanado koreqtirebiT gagrZeldes eqsperimenti.  

 

 

 

 
PHYSICS 

 
THE SPECIALIZED TIMER-CONTROLER 

B. Bendeliani, G. Dgebuadze, I. Metskhvarishvili 

(I. Vekua Sukhumi Institute of Physics and Teсhnology) 

 

Resume: The timer-controler created by us gives the chance to define the time of the unplanned termination of 

technological process of experiment, for its further continuation with properly modified algorithm. 

 

 

 

ФИЗИКА 

 

СПЕЦИАЛИЗИРОВАННЫЙ ВРЕМЕННОЙ ТАЙМЕР-КОНТРОЛЛЕР 

Б. Бенделиани, Г. Дгебуадзе, И. Мецхваришвили 

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

 

Резюме: Представленный таймер-контроллер дает возможность определить время прекращения тех-

нологического процесса при внеплановом отключении электроэнергии, что дает возможность откорректировать 

алгоритм и продолжить эксперимент.  
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 kibernetika 

 

 

swavlebiT saxeTa amocnobis sistemisa da misi erTi amocanis 

gadawyvetis meTodis Sesaxeb 

n. tyemalaZe, v. jixvaSvili, g. mamulaSvili 

(saqarTvelos teqnikuri universitetis v. WavWaniZis saxelobis kibernetikis instituti) 

 

swavlebiT saxeTa amocnobis sistema (ssas), romelSic Sedis: sawyisi informaciis 

winaswari damuSavebis, maswavli da amocnobis modelebi [1, 2], realizebulia personalur 

kompiuterze. 

sistemis funqcionirebisTvis saWiro sawyisi maswavli informacia obieqtebis maxasia-

Tebeli raodenobrivi parametrebis mniSvnelobebis mimdevrobebis, anu obieqtebis realiza-

ciebis, garda, SeiZleba warmodgenili iyos rogorc grafikebis Sesabamisi cxrilebis sa-

xiT, ise mxolod Tvisebrivi parametrebis mniSvnelobebis Semcveli realizaciebis saxiT. 

realizaciebi SeiZleba erTdroulad Seicavdes obieqtebis maxasiaTebel rogorc raode-

nobrivi, ise Tvisebrivi parametrebis mniSvnelobebs an kidev mxolod ori an sami raode-

nobrivi parametris mniSvnelobebs. obieqtebis realizaciebs uwodeben aseve obieqtebis 

aRwerebs [1, 3], veqtorebs [4], gamosaxulebebs [5]. 

sawyisi informaciis winaswari damuSavebis modeli (siwdm) mcire raodenobis para-

metrebis SemTxvevaSi gaafarToebs sawyisi raodenobrivi parametrebis simravles, xolo ze-

moT miTiTebul danarCen SemTxvevebSi sawyis informacias gardaqmnis iseT maswavl reali-

zaciebad, romlebic warmoadgens raodenobrivi parametrebis mniSvnelobebis (niSan-Tvi-

sebebis) mimdevrobebs. maswavli realizacia warmoadgens obieqtis (saxis) maxasiaTebeli 

parametrebis mniSvnelobebis iseT mimdevrobas, romlisTvisac winaswar aris cnobili kla-

si, romelsac miekuTvneba am realizaciiT warmodgenili obieqti. 

siwdm maswavli realizaciebis simravlidan gamoyofs sakontrolo realizaciebs, xo-

lo darCenili realizaciebidan Seqmnis maswavli amosacnobi, anu swavlebis procesSi 

amosacnobi, da maswavli realizaciebis variantebs.  

maswavli modeli siwdm-dan miRebul maswavl realizaciebs gardaqmnis informatiuli pa-

rametrebis mniSvnelobebis (niSan-Tvisebebis) Semcvel realizaciebad, xolo Semdeg gansazRv-

ravs klasebis maxasiaTebel niSan-Tvisebebs (romelTa Sorisac aris maTi kombinaciebic) da 

maswavli realizaciebis variantebis safuZvelze Seqmnis codnisa da monacemTa bazebs. 

amocnobis modeli Tavdapirvelad codnis bazebis safuZvelze gardaqmnis amosacnobi 

(maswavli amosacnobi, sakontrolo da axali amosacnobi) obieqtebis realizaciebs, xolo 

Semdeg monacemTa bazebis safuZvelze gansazRvruli kriteriumebis gamoyenebiT amoicnobs 

maT variantebTan mimarTebaSi _ obieqtebs miakuTvnebs ama Tu im klass Sesabamisi mikuTv-

nebis xarisxiT. 

amocnobis modeli aseTi gziT miiRebs obieqtis klasTan mikuTvnebis pirvelad 

gadawyvetilebebs variantebTan mimarTebaSi, xolo maT safuZvelze _ klasTan mikuTvnebis 

saboloo gadawyvetilebas. 

mniSvnelovania is faqti, rom sistema amocnobis modelis bolo amocanebis muSaobis _ 

sakontrolo realizaciebis amocnobis Sedegebis, safuZvelze monacemTa bazebis koreqtirebis 

damTavrebis, sistemis muSaobis efeqturobisa da ndobis deteqtoris gansazRvris Semdeg 
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ganmeorebiT amuSavebs amocnobis models. es procesi gagrZeldeba sanam ar gaxdeba 

stabiluri sistemis muSaobis efeqturoba da ndobis deteqtori. amgvarad xdeba sakontrolo 

realizaciebis amocnobis Sedegebis dazusteba. rac Seexeba axali obieqtebis realizaciebis 

amocnobis SemTxvevas, koreqtireba moxdeba mxolod im obieqtebis amocnobis Sedegebis safuZ-

velze, romelTa klasTan mikuTvnebis xarisxebi erTis toli iqneba. amocnobis modelis 

ganmeorebiTi muSaoba damTavrdeba maSin, rodesac amocnobis Sedegebi gaxdeba stabiluri, 

radgan sistemis muSaobis efeqturoba da ndobis deteqtori ganisazRvreba mxolod sakon-

trolo realizaciebis amocnobis Semdeg. ssas-Si am proceduris CarTvis Semdeg gaizarda 

sworad amocnobili obieqtebis raodenoba da Sesabamis klasebTan maTi mikuTvnebis xarisxebi. 

sistema realizebulia personalur kompiuterze da Semowmebulia sxvadasxva klasis obi-

eqtebis amosacnobad. 

ssas-Si Semavali samive modeli Seicavs 21 amocanis gadawyvetis meTodebsa da algoriT-

mebs. maTgan erT-erTi mniSvnelovani amocanaa maswavli modelis mier xelovnuri (formaluri) 

parametrebis gansazRvra. am amocanis gadawyvetis meTodi iTvaliswinebs gawonasworebuli 

arasruli blok-sqemis ( BIB -sqemis), anu ( , , , , )v b k r   tipis konfiguraciis orjerad gamoyenebas. 

zogadad es konfiguraciebi ganisazRvreba Semdegnairad:  

davuSvaT, { }, , . . . ,iA a i v  1  aris v  raodenobis elementisgan Sedgenili simravle. 

Tu SesaZlebelia, rom am elementebisgan Sedges iseTi b  raodenobis blokebis (jgufebis) 

simravle, romlisTvisac sruldeba Semdegi pirobebi:  

1) TiToeuli bloki Seicavs k  raodenobis gansxvavebul elements, 2) TiToeuli 

elementi gvxvdeba r  raodenobis blokSi, 3) elementebis TiToeuli mouwesrigebeli wyvi-

li gvxvdeba   raodenobis blokSi. aseTi blokebis simravles ewodeba gawonasworebuli 

arasruli blok-sqema, aseve ( , , , , )v b k r   tipis konfiguracia [6_8].  

vinaidan maswavli modelis muSaobisTvis aucilebelia raodenobrivi parametrebis 

mniSvnelobebis momcveli realizaciebis miwodeba, ganvixilavT SemTxvevas, rodesac obieqte-

bis maswavli, Sesabamisad amosacnobi realizaciebi Seicavs mxolod raodenobrivi paramet-

rebis mniSvnelobebs (niSan-Tvisebebs). aseTi saxis realizaciebi miiReba Tavidanve, an siwdm-

is muSaobis Sedegad. maTi gardaqmna informatiulobis gazrdis mizniT codnisa da mona-

cemTa bazebis Sesaqmnelad SeiZleba mTeli rigi maTematikuri operaciebis gamoyenebiT.  

raodenobrivi parametrebis mniSvnelobebSi Cawerili realizaciebis informatiulobis 

gazrdisTvis didi mniSvneloba aqvs realizaciebSi xelovnuri (formaluri) parametrebis – 

funqciebis mniSvnelobebis damatebas. es parametrebi gviCvenebs Sinagan, dafarul kavSirebs 

sawyis parametrebs Soris. maTi mniSvnelobebi aaxloebs erTmaneTTan erTsa da imave klasis 

obieqtebis realizaciebs da aSorebs sxvadasxva klasis obieqtebis realizaciebs. es imas 

niSnavs, rom realizaciebSi xelovnuri parametrebis mniSvnelobebis damatebiT izrdeba am 

realizaciebis informatiuloba axali obieqtebis amosacnobad. didi raodenobis sawyisi 

parametrebis SemTxvevaSi xelovnuri parametrebi, Tu saWiro iqneba, Seamcirebs am raodeno-

bas. am SemTxvevaSi igulisxmeba, rom ramdenime naklebad informatiuli parametri Seicvleba 

erTi ufro informatiuli formaluri parametriT. zemoaRniSnuli Tvisebebis gamoa, rom xe-

lovnuri parametrebis gansazRvra warmoadgens ssas-is erT-erT mniSvnelovan amocanas. 

SemuSavebuli gvaqvs xelovnuri parametrebis gansazRvris iseTi meTodi [2, 5], romel-

Sic gaTvaliswnebulia gawonasworebuli arasruli blok-sqemebis – BIB -sqemebis, anu 

( , , , , )v b k r   tipis konfiguraciebis, orjeradi gamoyeneba.  
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aRniSnul meTodSi xelovnuri (formaluri) parametrebi miuTiTebs n v  raodenobis 

parametrebs Soris kavSirebze BIB -sqemebis erTjeradi an orjeradi gamoyenebis SemTxveva-

Si. v  BIB -sqemis parametria, anu masSi gansxvavebuli elementebis raodenobaa. 

winamdebare naSromSi SemoTavazebulia meTodi, romelic iTvaliswinebs ( , , , , )v b k r   

tipis konfiguraciis samjerad gamoyenebas. am meTodiT ganisazRvreba v  raodenobis paramet-
rebs Soris kavSirebi, xolo geometriuli konfiguraciebis koordinatebi ki ganisazRvreba 

[2, 5]-Si mocemuli meTodisagan gansxvavebulad. BIB -sqemis gamoyenebisTvis aucilebelia, rom 

sawyisi parametrebis raodenoba emTxveodes am BIB -sqemis v  parametris mniSvnelobas. aRniS-

nuli faqtis uzrunvelyofa SesaZlebelia informatiuli parametrebis gamoyofiT. arsebobs 

parametrebis SerCevis meTodebi da algoriTmebi, maT Soris Cven mier SemuSavebulic [2, 5]. 

maTi gamoyenebiT SesaZlebelia maswavli realizaciebis safuZvelze SeirCes v  raodenobis 

informatiuli parametri. , ,jp j v 1  sawyisi parametrebisgan unda Sedges iseTi BIB -sqema, anu 

( , , , , )v b k r   tipis konfiguracia, romlis b  parametris mniSvneloba�daemTxveva romelime BIB -

sqemis v  parametris mniSvnelobas, magaliTad, Tu elementebis, anu sawyisi parametrebis, ra-

odenoba v  7 , SegviZlia SevadginoT (7, 7, 3, 3, 1) konfiguracia, anu (7, 3, 1) konfiguracia 

(rogorc aRiniSneba simetriuli konfiguracia) [6], romelsac aqvs Semdegi saxe:  

 ( , , ); ( , , );( , , ); ( , , ); ( , , ); ( , , ); ( , , ).p p p p p p p p p p p p p p p p p p p p p1 2 4 2 3 5 3 4 6 4 5 7 5 6 1 6 7 2 7 1 3  (1) 

amgvarad miiReba b v  raodenobis bloki , ,B b   1 , vuwodoT maT pirveladi blokebi. 

Tu kvlav SevadgenT (7,7,3,3,1) konfiguracias, romlis elementebsac warmoadgens pirveladi 

blokebi, mas eqneba Semdegi saxe: 

 

[( , , ), ( , , ), ( , , )]; [( , , ), ( , , ) , ( , , )] ;

[( , , ), ( , , ), ( , , )]; [( , , ), ( , , ), ( , , )];

[( , , ), ( , , ), ( , , )] ; [( , , ), ( , , ), (

p p p p p p p p p p p p p p p p p p

p p p p p p p p p p p p p p p p p p

p p p p p p p p p p p p p p p p

1 2 4 2 3 5 4 5 7 2 3 5 3 4 6 5 6 1

3 4 6 4 5 7 6 7 2 4 5 7 5 6 1 7 1 3

5 6 1 6 7 2 1 2 4 6 7 2 7 1 3 , , )];

[( , , ), ( , , ), ( , , )] .

p p

p p p p p p p p p

2 3 5

7 1 3 1 2 4 3 4 6

  (2)  

TiToeuli  -ri pirveladi blokis k  raodenobis elementis, anu sawyisi 

parametrebis, safuZvelze ganisazRvreba funqcia _ axali meoreuli parametri 

  

 A k p 


 1 ,  ,v  1 ,  (3)  

sadac k  konfiguraciis parametria,   Rebulobs  -r pirvelad blokebSi moTavsebuli 

elementebis (parametrebis) nomrebs. aseTi gziT ganisazRvreba sawyisi parametrebiT 

gansazRvruli axali, meoreuli parametri konfiguraciaSi Semavali yvela blokisTvis. A , 

,  1  meoreuli parametrisgan unda Sedges iseTi meoreuli BIB -sqema, romlis b  paramet-

ris mniSvneloba kvlav daemTxveva romelime BIB -sqemis v  parametris mniSvnelobas. 

amgvarad miiReba v  raodenobis meoreuli bloki jB . roca gadainomreba es blokebi, anu 

miiReba , , ...,B B B1 2 , maTgan kvlav Sedgeba axali BIB -sqema, romlis gamsxvilebuli blokis 

elementebi warmoadgens meoreuli blokebis kombinaciebs. zemoT miTiTebuli magaliTis 

SemTxvevaSi mas eqneba (2) saxe, oRond masSi jp  pirveladi parametris magivrad gveqneba A  

meoreuli parametri.  
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 amrigad, BIB -sqemebis samjeradi gamoyenebis Sedegad miRebuli BIB -sqemis TiToeuli 

gamsxvilebuli bloki Seicavs k  raodenobis meoreul blokebs, romelTagan TiToeuli 

Seicavs k  raodenobis meoreul parametrs. orive k  Seesabameba BIB -sqemis k  parametrs 

(TiToeul blokSi Semavali elementebis raodenobas). ase gansazRvruli TiToeuli gamsx-

vilebuli bloki Cawerili iqneba masSi Semavali meoreuli parametrebis mniSvnelobebSi 

da gardaisaxeba geometriul konfiguraciaSi, (2)-is, anu k  3 -is SemTxvevaSi _ 

samganzomilebiani sivrcis samkuTxedSi. es niSnavs, rom TiToeul realizacias Seesabameba 

b  raodenobis geometriuli konfiguracia, romlis wveroebis koordinatebsac warmoadgens 

gamsxvilebul blokSi Semavali meoreuli parametrebis mniSvnelobebi, romlebic gansazRv-

ruli iqneba (3) formulis Sesabamisad. magaliTad, pirvel gamsxvilebul blokSi Semavali 

TiToeuli blokis ' ' ' ' ' ' ' ' '( , , ), ( , , ), ( , , )A A A A A A A A A1 2 4 2 3 5 4 5 7  elementebi iqneba pirveli geometri-

uli konfiguraciis (samkuTxedis) wveroebis koordinatebi, romlebic warmoadgens 

Sesabamisi meoreuli parametrebis mniSvnelobebs. am konfiguraciebidan ganisazRvreba maTi 

maxasiaTeblebi, romlebsac ganvixilavT formalur (xelovnur) parametrebad. xelovnur 

parametrebad SegviZlia ganvixiloT, magaliTad, trigonometriuli funqciebi da sxva 

funqciebi, romlebic gansazRvravs geometriuli konfiguraciis gverdebs Soris 

moTavsebul kuTxeebs, daakavSirebs erTmaneTTan konfiguraciis gverdebs da a.S.  

 * *( ) / , ( ) /p A B C AB p A B C    2 2 2
1 22 ,  (4) 

sadac , ,A B C  warmoadgens samkuTxedis gverdebis sigrZeebs, romlebic meoreuli para-

metrebis saSualebiT gviCvenebs sawyis parametrebs Soris kavSirebs. isini ganixileba sam-

kuTxedebis yvela kuTxeebTan da gverdebTan mimarTebaSi. 

arsebuli BIB -sqemebis gaTvaliswinebiT SegviZlia gamoviyenoT simetriuli BIB -

sqemebi (maTTvis sruldeba piroba v b , anu elementebis raodenoba udris blokebis rao-

denobas), amitom SesaZlebelia, rom erTi da igive BIB -sqema iqnes gamoyenebuli samjerve, 

kerZod, (7, 3, 1) da (13, 4, 1) konfiguraciebi. rodesac gamoiyeneba arasimetriuli BIB -sqema, 

maSin SesaZlebelia, rom b  parametris mniSvneloba ar emTxveodes romelime BIB -sqemis v  
parametris mniSvnelobas misi erTjeradi an orjeradi gamoyenebis Semdeg. aseT SemTxvevaSi 

axali BIB -sqemis gamosayeneblad SeirCeva iseTi BIB -sqema, romelic daakmayofilebs 

pirobas v b  da wina agebuli BIB -sqemidan gamoiricxeba b v  raodenobis bloki Semdegi 

algoriTmiT: 

TiToeuli jB  blokis elementebs (parametrebs) Soris ganisazRvreba korelaciis koe-

ficienti j
  (  da   Seesabameba j -uri blokis elementebis nomrebs). amgvarad miiReba 

TiToeuli blokis Sesabamisi matrica, romlis elementebsac warmoadgens korelaciis 

koeficientebi. am matricis elementebi miuTiTebs, Tu ramdenad Zlieria kavSiri blokis 

elementebs Soris da, Sesabamisad, gviCvenebs upiratesobas blokebs Soris. cxadia, rac 

ufro Zlieria kavSiri blokis elementebs (parametrebs) Soris, miT meti upiratesoba aqvs 

bloks. blokebis simravlidan { },jB B  ,j v 1  saukeTeso blokebis gamosayofad TiToeuli 

jB B  blokisTvis ganisazRvreba Semdegi ori maxasiaTebeli [2]: 

1. maqsimaluri korelaciis koeficienti gansazRvruli jB  blokis Sesabamisi 

matricidan  

 maxjA


1  max


 ,   ;  (5) 
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2. korelaciis koeficientebis jami – matricis elementebis jami gansazRvruli 

Semdegnairad  

 ( )j j
jA 

  

   2
1

2
.  (6) 

(5) da (6) maxasiaTeblebis gansazRvrisa da SerCevis veqtoruli optimizaciis meTodis 

gamoyenebiT saukeTesod CaiTvleba is blokebi, romlebic miekuTvneba paretos simravles. 

blokebis raodenoba Tu naklebia v -ze, maSin SerCeuli blokebi gamoiricxeba da kvlav ga-

moiyeneba veqtoruli optimizaciis meTodi. es procedura gagrZeldeba manam, sanam ar 

miiReba b v  raodenobis bloki. am blokebis gamoyenebis Semdeg maTgan Sedgeba axali BIB -

sqema. 

amrigad, BIB -sqemebis samjeradi gamoyenebis Semdeg miiReba BIB -sqema, romlis blokebi 

unda gardaisaxos geometriul konfiguraciebSi, romelTa safuZvelze ganisazRvreba 

formaluri (xelovnuri) parametrebi. ar aris gamoricxuli, rom sxvadasxva formaluri 

parametris informatiuloba gansxvavdebodes erTmaneTisagan. am faqtis gaTvaliswinebiT au-

cilebelia, rom geometriuli konfiguraciis safuZvelze gansazRvruli formaluri 

parametrebidan SeirCes saukeTeso (informatiulobis TvalsazrisiT) parametrebi. am Ser-

CevisTvis viyenebT Cven mier SemuSavebul informatiuli parametrebis gamoyofis meTods [2, 

5]. 

aqve SevniSnavT, rom Tu korelaciis koeficientebi miuTiTebs elementebs Soris 

korelaciis arsebobaze, BIB -sqemisa da geometriuli konfiguraciis saSualebiT gansazRv-

ruli xelovnuri parametrebi (funqciebi) warmoadgens formulebs, romlebic gviCvenebs am 

kavSirebis saxesac.  
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kibernetika 

 

swavlebiT saxeTa amocnobis sistemisa da misi erTi amocanis 

gadawyvetis meTodis Sesaxeb 

n. tyemalaZe, v. jixvaSvili, g. mamulaSvili 

(saqarTvelos teqnikuri universitetis v. WavWaniZis saxelobis kibernetikis instituti) 

 

reziume: statiaSi mocemulia mokle informacia avtorTa mier SemuSavebuli swavlebiT 

saxeTa amocnobis sistemis (ssas-is) Sesaxeb, romelic realizebulia personalur kompiuterze. 

sistema gamoyenebuli iyo sxvadasxva klasis obieqtebis amosacnobad. statiaSi ganxilulia 

agreTve am sistemis erT-erTi amocanis _ ( , , , , )v b k r   tipis konfiguraciebis samjeradi gamo-

yenebiT xelovnuri (formaluri) parametrebis gansazRvris meTodi.  

 

 

CYBERNETICS 
 

ABOUT THE SYSTEM OF PATTERN RECOGNITION WITH LEARNING AND THE 
METHOD OF DECISION OF ITS ONE OBJECTIVE 

N. Tkemaladze, V. Jikhvashvili, G. Mamulashvili 

(V. Chavchanidze Institute of Cybernetics of Georgian  Technical University) 

 

 Resume: There is given the brief information about the system of pattern recognition with learning (SPRL) 

elaborated by the authors and realized on the personal computer. The system was used for recognition of different class 

object. 

 The method of decision of one of the objectives of this system, i.e. the method of determination of artificial 

(formal) parameters by the three-fold usage of ),,,,( rkbv  type configurations is also considered in this article.  

 

 

 

КИБЕРНЕТИКА 

 

О СИСТЕМЕ РАСПОЗНАВАНИЯ ОБРАЗОВ С ОБУЧЕНИЕМ И МЕТОДЕ РЕШЕНИЯ 

ЕЁ ОДНОЙ ЗАДАЧИ 

  Н. Ткемаладзе, В. Джихвашвили, Г. Мамулашвили 

(Иинститут кибернетики им. В. Чавчанидзе Грузинского технического университета) 

 

Резюме: Дана краткая информация о нами разработанной системе распознавания образов с обучением 

(СРОО), которая реализована на персональном компьютере. Система была использована для распознавания 

объектов разных классов. В статье расматривается также метод решения одной из задач этой системы, т.е. 

метод определения искусственных (формальных) параметров на основе трёхкратного использования 

конфигураций типа ),,,,( rkbv . 
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energetika 

 

 

mZlavri hidrogeneratorebis rotoris formisa da eleqtromagnituri 

mdgomareobis gamovlena da Seswavla axali tipis integrirebadi 

sensorebiT 

l. gugulaSvili, z. azmaifaraSvili, i. mecxvariSvili 

(saqarTvelos teqnikuri universiteti) 

 

mZlavri hidrogeneratorebis saimedoobis amaRleba, saeqspluatacio resursebis 

zrda, maTi mocdena da kapitalur remontebze xarjebis Semcireba didadaa damokidebuli 

hidroagregatis vibraciul mdgomareobaze. 

hidrogeneratoris vibraciuli mdgomareobis Seswavla gulisxmobs hidroagregatis 

vibraciis mizezebis gamovlenas da, aucileblobis SemTxvevaSi, vibraciis aRmofxvras  

balansirebis gziT. 

hidrogeneratoris vibraciis gamomwvevi ZiriTadi mizezebia: 

1.  hidrogeneratoris mbrunavi nawilebis gauwonasworeblobiT gamowveuli meqanikuri 

daubalansebloba; 

2.  hidroturbinaSi mimdinare procesebiT (turbinis mimmarTveli aparatis araTanabari 

gaReba, ucxo sxeulis moxvedra turbinis spiraluri kameris niJaraSi, turbinis muSa 

Tvlis asimetriuli ganlageba turbinis kameraSi da sxv.) gamowveuli hidrodinamikuri 

daubalansebloba; 

3.  generatoris statoris mimarT rotoris asimetriuli mdebareobiT, rotoris ara-

swori magnituri da meqanikuri formiT, generatoris statoris elifsuri formiT, gene-

ratoris rotoris konstruqciis an sxvadasxva kvanZis da nawilis e. w. sunTqva-gadaadgi-

lebiT, generatoris rotoris polusis gragnilebSi gaCenili mokled SerTuli xviebis 

gavleniT gamowveuli eleqtromagnituri daubalansebloba. 

hidrogeneratoris vibraciuli mdgomareobis gamosavlenad da Sesaswavlad 

msoflioSi arsebobs sxvadasxva tipis gadasatani da stacionaruli vibrosazomi kompleq-

sebi da xelsawyoebi, romlebic ZiriTadad gamoiyeneba vibraciis rogorc amplitudis, ise 

sixSiruli speqtris, fazis, siCqaris, aCqarebis, RerZis cemis fiqsirebisa da speqtruli 

analizisaTvis. magram maT ar SeswevT unari gamoavlinon da daaregistriron hidrogenera-

toris eleqtromagnituri daubalanseblobis gamomwvevi ZiriTadi mizezebi, kerZod, gene-

ratoris rotoris formis fiqsireba da rotoris polusis gragnilis koWaSi gardamavali, 

aradamyarebuli, mokled SerTuli xviebis aRmoCena. 

aseTi mokled SerTuli xviebis gamovlena Zalian rTulia, radgan gaCerebul hidro-

generatorSi es xviaTSorisi izolacia SeiZleba aRdges da veraviTari laboratoriuli 

gamokvleviT ver moxerxdes misi aRmoCena; xolo agregatis brunviT da centridanuli 

Zalebis amoqmedebiT xdeba rotoris polusis gragnilis xviaTSorisi mokled SerTvis 

gamovlena. 

rotoris polusis xviaTSorisi mokled SerTva gamoiwvevs hidrogeneratoris mag-

nituri velis asimetrias, xolo hidrogeneratoris rotoris magnituri velis asimetria, 

Tavis mxriv, hidrogeneratoris mimmarTvel sakisrebze iwvevs damatebiTi datvirTvebis 

gaCenas da, Sesabamisad, hidroagregatis zeda da qveda jvaredebze _ vibraciis gazrdas. 
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dReisaTvis saqarTveloSi arsebobs meTodika, romelic saSualebas iZleva aRmova-

CinoT rotoris polusis gragnilis koWebSi mokled SerTuli xviebi da davafiqsiroT ro-

toris forma [1 _ 4]. 

am meTodikis muSaobis principi dafuZnebulia eleqtromamoZravebeli Zalis aRZvris 

procesze generatoris rotorsa da stators Soris sahaero RreCoSi gatarebul xviaSi 

rotoris brunviT. xviaSi aRZruli eleqtromamoZravebeli Zalisa da generatoris rotoris 

N1 polusis gaswvriv damagrebuli RerZis brunvis aRmniSvnelis dafiqsireba xdeba sxivuri 

galvanometriT Suqsxivuri oscilografis specialur SuqmgrZnobiare fotoqaRaldze. 

warmodgenili meTodikis naklia: 

1.  hidrogeneratoris statorze e.w. sazomi xviis dayeneba-damagrebis sirTule; 

2.  hidrogeneratoris rotoris polusSi mokled SerTuli xviis (1 – 2 cali) aRmoCena 

rTulia da praqtikulad TiTqmis SeuZlebeli; 

3.  hidrogeneratoris rotoris polusis gamWeqi solebis moSvebis SemTxvevaSi SeuZ-

lebelia polusis sivrculi sunTqva-gadaadgilebis aRmoCena. 

Cven mier damuSavebuli, damzadebuli da praqtikaSi gamoyenebulia e.w. rotoris for-

mis eleqtromagnituri gadamwodi. igi warmoadgens aramagnituri masalisagan damzadebuli 

Reros wverze damagrebul integrirebad sensors iseTi gaTvliT da gabaritebiT, rom Se-

saZlebeli iyos statoris zurgis mxridan misi Tavisuflad Seyvana da Camagreba hid-

rogeneratoris statoris aqtiuri rkinis saventilacio arxSi. gadamwodis Reros wverze 

damagrebuli sensori mcire zomisaa da Tavsdeba rotorsa da stators Soris sahaero Rre-

CoSi araumetes 3 mm siRrmeze. 

aRwerili rotoris formis eleqtromagnituri sensoris sxvadasxva energoobieqtebze 

gamoyenebiT hidrogeneratorebis vibraciuli mdgomareobis kvlevisa da vibraciis mizezebis 

gamovlenis procesSi miRebuli da dafiqsirebulia Semdegi Sedegebi: kerZod, 1-l nax-ze 

(varcixehesi, 11. 07. 2001) moyvanilia elifsuri formis rotori, anu rotoris formis 

cvlileba, rogorc rotoris manebis da rotoris fersos solebis moSvebiT gamowveuli 

Sedegi. 

 

 
 

nax. 1. deformirebuli elifsuri formis rotori.  

1 _ rotoris erTi bruni, 2 _ elifsuri formis rotori 

 

me-2 nax-ze (vardnilhesi, 13. 06. 2009) warmodgenilia diagrama rotoris N2 polusSi 

mokled SerTuli xviebis fiqsirebiT, xolo me-3 nax-ze (vardnilhesi, 09. 09. 2003) _ 

diagrama, romelzedac dafiqsirebulia generatoris mimmarTveli sakisrebis mwyobridan 

gamosvliT gamowveuli generatoris rotoris sivrculi SeSfoTeba-Sextomebi.  
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nax. 2. rotoris forma mokled SerTuli polusis fiqsirebiT. 

 1 _ rotoris erTi bruni, 2 _ mokled SerTva N2 polusSi, 3 _ rotoris forma 

 

 
 

nax. 3. generatoris rotoris SeSfoTeba. 

1 _ rotoris erTi bruni, 2 _ rotoris SeSfoTeba 

 

Tu aseTi tipis rotoris formis eleqtromagnitur gadamwodebs ganvalagebT erT 

vertikalur sibrtyeSi, generatoris statoris aqtiuri rkinis zeda da qveda paketebis 

saventilacio arxebSi gamovavlenT rotoris polusebis mdebareobis cvlileba-gadaadgi-

lebas sivrceSi.  

აmrigad, praqtikuli da Zalze mniSvnelovania mZlavri hidrogeneratorebis muSaobis 

uwyvet reJimSi generatoris rotoris formisa da generatoris polusis gragnilebSi 

mokled SerTuli xviebis aRmoCenis kompiuteruli monitoringi. aRniSnul sakiTxebze 

amJamad mimdinareobs muSaoba. 
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energetika 
 

mZlavri hidrogeneratorebis rotoris formisa da eleqtromagnituri 

mdgomareobis gamovlena da Seswavla axali tipis integrirebadi 

sensorebiT 

l. gugulaSvili, z. azmaifaraSvili, i. mecxvariSvili 

(saqarTvelos teqnikuri universiteti) 

 

reziume: statiaSi ganxilulia mZlavri generatorebis saimedoobis amaRlebisa da 

maTi saeqspluatacio resursebis zrdis sakiTxebi da naCvenebia, rom yovelive es damo-

kidebulia hidroagregatis vibraciul mdgomareobaze.  

hidrogeneratoris vibraciuli mdgomareobis SeswavlisaTvis dRes gamoyenebuli mow-

yobilobebi ver uzrunvelyofs rotoris formis fiqsirebas da mokled SerTuli xviebis 

aRmoCenas.  

rotoris formis eleqtromagnituri gadamwodis axali principuli sqema SeiZleba 

advilad CaerTos generatorebis kompiuteruli monitoringis qselSi. 

 
 

ENERGETHICS 
 

INVESTIGATION AND DETECTION OF POWERFUL HYDROGENERATORS ROTOR 

SHAPE AND ELECTROMAGNETIC STATE BY NEW INTEGRATING SENSORS 

L. Gugulashvili, Z. Azmayparashvili, I. Metskhvarishvili 

(Georgian Technical University) 

 

Resume:  There are discussed the problems connection with enhanced trustworthiness and operating life of 
powerful hydrogenerators and there was find out, that it depends on their vibration state. 

At present in use equipments for investigation vibration condition of generators is not able distinguish rotor 
shapes and definition of search of the shortly closed coils. There is presented the new electromagnetic sensor for 
detection of a form of a rotor, which can be easily included in a network of computer monitoring of the generator. 

 

 

ЭНЕРГЕТИКА 
 

ИЗУЧЕНИЕ И ВЫЯВЛЕНИЕ ЭЛЕКТРОМАГНИТНОГО СОСТОЯНИЯ РОТОРА 
ГИДРОГЕНЕРАТОРА И ФОРМЫ РОТОРА МОЩНЫХ ГИДРОГЕНЕРАТОРОВ  
С НОВЫМИ ИНТЕГРИРУЮЩИМИ СЕНСОРАМИ 

Л. Гугулашвили, З. Азмаифарашвили, И. Мецхваришвили 

(Грузинский технический университет) 

 
Резюме: Рассмотрены вопросы повышения надежности мощных гидрогенераторов и увеличения их 

эксплуатационного ресурса и показано, что это зависит от их вибрационного состояния.  
Используемые в настоящее время для изучения вибрационного состояния генераторов измерительно-

исследовательские приборы не в состоянии обеспечить выявление формы ротора и отыскание полюсов с 
короткозамкнутыми катушками.  

Представлена принципиальная схема нового электромагнитного датчика формы ротора, которая легко 
может быть включена в сеть компьютерного мониторинга генератора.    
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biologia 

 

 

wyali, rogorc mexsierebis materialuri substrati 

n. aleqsiZe  

(wmida andria pirvelwodebulis saxelobis qarTuli universiteti) 

 

wyali erT-erTi aucilebeli faqtoria, romelic gansazRvravs dedamiwaze cocxali 

organizmebis arsebobas. 

cocxal organizmebSi wylis Semcveloba saSualod 70 %-ia, Tumca misi raodenobrivi 

ganawileba gacilebiT mkveTrad icvleba organizmebis saxeobis, qsovilebisa da asakis 

mixedviT. wylis saerTo raodenobis 50 % ujredebSia, 20 % _ ujredgare sivrceSi, 15 % 

modis nawlavebze, sisxlis plazmasa da satransporto siTxeebze. wylis saerTo 

raodenobis 5 % cerebrospinalur, sinoviur, limfisa da sxva saxis siTxeebSia 

warmodgenili.  

wylis formirebisaTvis mniSvnelovania “mkvrivi SefuTva”, suliereba, sulierisaTvis 

damaxasiaTebeli dadebiTi energia, radgan igi ganixileba, rogorc moazrovne substancia. 

saSualo wonis zrdasruli adamiani yoveldRiurad 1500 ml siTxes gamoyofs. aqedan 600 ml 

gamoiyofa sxeulis kanidan, 400 ml _ airTan erTad, xolo 500 ml _ Sardis saxiT. 

wylis gareSe sicocxle warmoudgenelia. kargad gamokvebilma cxovelebma SeiZleba 

iSimSilon 100 dRe-Ramis ganmavlobaSi, magram uwylod 10 dRe-Rameze mets ver Zleben.  

wylis “mkvrivi SefuTvisas” procesi warimarTa ise, rom wylis minimaluri 

raodenobis drosac ki SenarCunebul iqna garemo pirobebisadmi adaptirebuli ujredis 

normaluri struqturuli da funqciuri organizacia. uaxlesi monacemebiT, wyali ara 

marto gamxsnelis funqcias asrulebs da calkeuli qsovilebis struqturul orga-

nizacias gansazRvravs, aramed igi garkveuli informaciis matarebelicaa. adamianis 2 Tvis 

embrionSi 95 % wyalia. ra Tqma unda, is informaciuli wyalia, romelic genetikur aparat-

Tan erTad mizanmimarTulad akontrolebs Canasaxis zrda-ganviTarebas.  

mecnierebi ukve saubroben wylis “sulierebaze”, rogorc informaciis matarebel 

substanciaze (albaT, arc isaa SemTxveviTi, rom qarTvelebi cud sizmrebsa da codvebs 

wyals atanen). amitomac fiqroben, rom meoreuli moxmarebis tansacmeli aucileblad unda 

gairecxos gamdinare wyalSi, raTa wylis saSualebiT Tavidan iqnes acilebuli 

tansacmlis yofili mflobelis aura, radgan igi SeiZleba SeuTavsebeli aRmoCndes axali 

patronisaTvis da sagrZnoblad daazianos misi eleqtromagnituri veli. 

nakurTxi wyali “cocxal wylad” pirvelad 1920 wels iqna moxseniebuli avstrieli 

inJiner-hidrogeologis v. Saubergeris mier.* misi azriT, bunebriv mdgomareobaSi wyals 

aqvs garkveuli vitaluri (sasicocxlo) Zala. wyaros wyalSi aRmoCenilia fifqis msgavsi 

eqvskuTxa struqturebi. msgavsi struqtura gamovlenil iqna axalSobili bavSvis 

ujredSoris siTxeSic, rac droTa ganmavlobaSi SesaZlebelia dairRves da gamoiwvios 

sxvadasxva saxis mZime daavadeba. wylis Tvisebebi farTod Seiswavleba mravali mecnieris 

mier. magaliTad, st. zenins miaCnia, rom wyals aqvs unikaluri Tvisebebi, romlebic 

ganpirobebulia e. w. “informaciul-fazuri mdgomareobiT”, informaciuli mexsierebiT. 

                                                 
* `cocxali wyali” jer kidev bibliasa da ioanes saxarebaSi gvxvdeba. 
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wyals SeuZlia miiRos, daimaxsovros da gadasces informacia eleqtromagnituri rxevebiT. 

dadgenil iqna, rom wyali Sedgeba klasteruli ujredebisagan, romlebic miniatiurul 

biokompiuterebs warmoadgens. adamianis organizmSi wyali moqmedebs dnm-is molekulis 

struqturul organizaciaze da arsebiTad cvlis adamianis ganwyobas. am TvalsazrisiT 

didi interesi gamoiwvia nakurTxi wylis gamokvlevis Sedegebma. dadasturda, rom 

nakurTxi wyali didi xnis ganmavlobaSi inarCunebs wminda Tvisebas, romliTac SeuZlia 

mravali daavadebis gankurneba. rogorc wesi, wylis kurTxeva xdeba marTlmadideblur 

eklesiaSi zarebis rekvis fonze. aseT wyals saocari aRdgeniTi unari aRmoaCnda. rodesac 

nakurTxi wyali Cveulebriv sasmel wyals Seuries (10g/60l), sasmelma wyalma rogorc 

struqturulad, ise biologiuri TvisebebiT nakurTxi wylis saxe miiRo. 

wylis Sesaxeb uaRresad saintereso gamokvlevebi iqna Catarebuli iaponeli mecnie-

ris emoto masarus mier. man gamoTqva mosazreba, rom wyals aqvs mexsiereba da samkurnalo 

Tvisebebi [1].  

rogorc irkveva, wyali pirdapir kavSirSia adamianis fsiqikasTan, azrovnebasTan, ganwyo-

basa da emociasTan. arsebobs varaudi, rom wyals SeuZlia SeiTvisos adamianis fsiqikuri 

energia, rac aZlierebs mis rogorc fizikur, ise sulier mdgomareobas. e. masarum wylis 

kristalebis formirebaze fsiqoemociuri zegavlenis Seswavla daiwyo 1987 wels, mas Semdeg, 

rac man tkivilebis gayuCebis mizniT sakuTar Tavze gamocada wylis samkurnalo Tvisebebi. 

rodesac igi saubrobs wylis informaciuli bunebis Sesaxeb, mas mxedvelobaSi aqvs yvela is 

faqtori, romelic Seexeba adamianis sxeulsa da gonebas.  

e. masarum pirveli cdebi Caatara 1994 wels axalgazrda asistent k. isibasisTan erTad 

gayinuli wylis kristalebze. იm Rebuli Sedegebi wignis saxiT gamoica 1999 wels “wylis 

gzavnilebis” saxelwodebiT. wigni exeba dadebiTi energiiT damuxtul wyals, romelmac mTeli 

msoflios mecnierTa yuradReba miipyro. aRniSnulTan dakavSirebiT gaerTianebuli erebis 

organizaciis mier 2005 _ 2014 wlebi gamocxadda wylis aTwleulad. 

iaponeli mecnierebi cdebs atarebdnen -250C‐ze gayinuli wylis kristalebze; agreTve 

wyalze, romelic ganTavsebuli iyo minis boTlebSi sxvadasxva saxis informaciuli zemoq-

medebis (musikaluri, verbaluri) pirobebSi. Semdeg wyali gadahqondaT 5 sm diametris 

mqone petris jamebze da aTavsebdnen macivarSi -25 0С-ze an ufro dabal temperaturaze. 3 

sT-is Semdeg warmoiqmneboda 1 sm-iani kristalebi. struqturebs afiqsirebdnen fotogra-

fiulad mikroskopis qveS. kristalebis galRobis Semdeg wyalSi aRmoCnda uaRresad 

lamazi struqturis mqone butonebi. samwuxarod, msgavsi struqturebis warmoqmna ar 

aRiniSna im wyalSi, romelic dezinfeqciis mizniT damuSavebuli iyo qloriT. aseTi wyali 

ugemuria da aqvs uformo kristalebi. aRniSnulidan gamomdinare, aucilebelia sasmelad 

gamoviyenoT wyaros an mineraluri wylebi, romlebic daqlorili wylebisagan gansxva-

vebiT, gamoirCeva araCveulebrivad lamazi kristalebiT. amerikasa da evropaSi gasayid sas-

mel wylebSi aRmoCenil iqna biologiurad aqtiuri aldehidebi, romlebsac SeuZlia didi 

ziani miayenos adamianis janmrTelobas. aldehidebis raodenobrivi maCvenebeli 80 mkg-s ar 

unda aRematebodes. 

samwuxarod, ucnobia Cvens sasmel wylebSi aldehidebis Semcveloba da, albaT, auci-

lebelia es sakiTxi droulad iqnes Seswavlili. aRniSnulidan gamomdinare, e. masaru im 

daskvnamde mivida, rom wylis kristalebis warmoqmna ukavSirdeba wyalSi Canergil infor-

macias. amis dasamtkiceblad man uaRresad saintereso da originaluri cdebi Caatara.  

or boTlSi Caasxa wyali da boTlebs miakra warwerebi: “madloba” da “Tqven briyvi 

xarT”. warweriani boTlebi moaTavsa macivarSi da cdebi Caatara ise, rogorc es zemoT 

iyo aRwerili im mosazrebiT, rom wyali aiTvisebda principulad gansxvavebul am or 
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gamoTqmas, rasac, misi Teoriis mixedviT, gavlena unda moexdina wylis struqturaze. 

dadginda, rom im wylian boTlSi, romlis warwerac iyo “madloba”, warmoiqmna uaRresad 

lamazi kristalebi; maSin roca uxamsi sityvis gavleniT me-2 boTlSi moxda mxolod kris-

talebis fragmentebis formireba.  

 

 
 

wylis struqtura sityva  

“madlobis“ fonze  

 

 

 
 

wylis struqtura uxamsi  

sityvebis `Tqven briyvi xarT~ fonze 

 

e. masarus azriT, kristalebis formirebaze gavlenas axdens rogorc uxeSi ver-

baluri gamoTqma, ise uxamsi Sinaarsis warwera. wylis struqtura icvleba boTlebze 

sxvadasxva enaze warwerili erTi da imave sityvis SemTxvevaSic.  

 

 
 

wylis struqtura germanul  

enaze warwerili sityvisa “madloba” 

 
 

wylis struqtura inglisur enaze  

warwerili sityvisa “madloba” 

 

 

 
 

wylis struqtura Cinur enaze  

warwerili sityvisa “madloba” 
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wylis kristalebi maxinjdeba rogorc mZime liTonebis, ise rokis, jazisa da sxva 

Tanamedrove musikis zemoqmedebiT. wylis kristalebis formirebaze dadebiT gavlenas 

axdens sagaloblebi, xalxuri da klasikuri musika, saeklesio zarebis rekva.  

 

 
 

mZime liTonebis gavlena  

wylis struqturaze 

 

 
 

wylis struqtura klasikuri  

musikis fonze 

 

 

 

 
 

 

beThovenis “pastoralis” gavlena  

wylis struqturaze 

 

qvemoT warmodgenilia e. masarus mier fotografiulad dafiqsirebuli sxvadasxvagvari 

wylis (sasmeli, distilirebuli) kristalebi; aseve nakurTxi wylis struqtura qristianul 

locvamde da locvis Semdeg, rac, Cveni azriT, ganpirobebulia wylis qimiuri, eleqtromag-

nituri da meqanikuri rxevebiT. marTalia, xSirad eWvs gamoTqvamen warmodgenil monacemebze, 

Tumca msgavsi Sedegebi sxva mecnierebis mierac aris dafiqsirebuli. 
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sasmeli wylis struqtura  

 

 
 

gamoxdili wylis struqtura 

 

 
 

nakurTxi wylis struqtura 

  

 
 

wylis struqtura  

budisturi locvisas 

 

 
 

wylis struqtura  

qristianul locvamde 

 

 
 

wylis struqtura qristianuli  

locvis Semdeg 

 

  

 bolo xanebSi sazogadoeba da mecniereba dainteresda adamianis religiuri cxov-

rebis sakiTxebiT; kerZod imiT, Tu rogor icvleba adamianis Tavis tvinis eleqtrofizio-

logiuri mdgomareoba locvis dros. rogorc gamokvlevebi cxadyofs, locvisas mniSvne-

lovnad icvleba adamianis Tavis tvinis calkeuli struqturebis eleqtrofiziologiuri 

aqtiuroba da integraluri moqmedeba. magaliTad, qristianuli locvis dros Tavis tvinis 

fiziologiuri aqtiuroba SesaZlebelia Sefasebul iqnes Tavis tvinis qerqis aqtiurobiTa 

da emociuri ganwyobiT. am problemis Sesaswavlad gamoiyenes “encefalan 131-01” da “era-9” 
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eleqtroencefalografiuli xelsawyoebi. sakvlev obieqtad SerCeul iqnen adamianebi, 

romlebic gamoirCeodnen regularuli qristianuli locviT. locvis dawyebis Semdeg 

Tavis tvinis bioeleqtrul aqtiurobaSi seriozuli cvlilebebi aRiniSna, rac imiT ga-

moixata, rom locvamde eleqtroencefalografiul aqtiurobasTan SedarebiT locvis 

dros fiziologiuri aqtiuroba sagrZnoblad Semcirda da aRiniSna alfa- da beta-

ritmebis sinqronizacia. 

Tavis tvinis funqciur aqtiurobaSi gansakuTrebuli cvlilebebi SeiniSneba locvaSi 

adamianebis CaRrmavebis paralelurad. aseTi fsiqoemociuri mdgomareobis pirobebSi re-

gistrirebul iqna eleqtroencefalogramis fonuri ritmis daTrgunva. fonuri ritmi vlin-

deba 5 mkv-mde, rac grZeldeba 10 _ 55 wm-is ganmavlobaSi locvaSi CarTulobaze damoki-

debulebiT. 

 

 
 

eleqtroencefalogramis daTrgunva  

locvis dros  

 

 

 cxadia, locvis dros mlocvelTa Tavis tvinis qerquli aqtiuroba mniSvnelovnad 

iTrguneba. amasTan, sagrZnoblad mcirdeba eleqtroencefalogramis signalebis simZlavre 

Tavis tvinis sxvadasxva ubanSi. aseT pirobebSi adamiani transul mdgomareobaSia. locvis 

damTavrebis Semdeg Tavis tvinis bioeleqtruli aqtiuroba sawyis fonur aqtiurobas 

ubrundeba da araviTar gavlenas ar axdens arc mexsierebaze da arc yuradRebis centrze, 

sagrZnoblad umjobesdeba adamianis fsiqoemociuri ganwyoba.  
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 biologia 

wyali, rogorc mexsierebis materialuri substrati  

n. aleqsiZe 

 (wmida andria pirvelwodebulis saxelobis qarTuli universiteti)  

 

reziume: statiaSi ganxilulia wylis biologiuri roli da misi struqturebi 

fsiqoemociuri zemoqmedebis Semdeg. naCvenebia nakurTxi da sasmeli wylis struqturebi 

qristianul locvamde da locvis Semdeg. 

 

 

 
BIOLOGY 

 
WATER, AS A MATERIAL SUBSTRATE OF MEMORY 

N. Aleksidze 

(Saint Andrew the First Called Georgian University) 

 
Resume: There is discussed biological role of water and structures of water after various phsychoemocional 

influences. There is shown Holy and drinkable water structure before and after christian prayer. 

 
 
 

БИОЛОГИЯ 

 

ВОДА, КАК МАТЕРИАЛЬНЫЙ СУБСТРАТ ПАМЯТИ 

Н. Алексидзе 

(Грузинский университет им. Андрея Первозванного) 

 
 Резюме: В статье рассматривается биологическая роль и структура воды после психоэмоционального 

воздействия. Показаны структуры святой и питьевой воды до и после христианской молитвы. 
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ekonomika 

 

kolxeTis dablobis dasaSrob farTobebze sabazro infrastruqturis 

formirebis principebi  

r. beraia 

(saqarTvelos teqnikuri universiteti) 

 

saqarTvelos, rogorc mciremiwiani qveynis, ekonomikisa da socialuri sferos ganvi-

TarebisaTvis gansakuTrebuli mniSvneloba aqvs Waobebis daSrobas da kolxeTis dablobis 

daSrobili miwebis intensiur aTvisebas Tanamedrove samecniero-teqnikuri progresis 

Sesabamisad. 

kolxeTis dablobi bunebriv-klimaturi  TvalsazrisiT saqarTvelos erT-erTi 

unikaluri regionia, romelic SesaZloa mZlavr bazad iqces subtropikuli kulturebis, 

mecxoveleobisa da soflis meurneobis produqciis sawarmoeblad, riTac advilad 

gadawydeba Savi zRvispireTis sakurorto zonis bostneuliTa da xiliT uzrunvelyofis 

problema. 

saqarTvelo Sesabamisi infrastruqturis Camoyalibebis procesSia da mTlianad icvleba 

Zveli stereotipuli midgomebi. am regionis aTvisebisas ideologiaSi wina planze wamoiwia 

arsebuli ekosistemebis maqsimaluri SenarCunebis, garemosdacviTi da kapitaluri dabandebis 

efeqturad gamoyenebis, fermeruli meurneobebis specifikis gaTvaliswinebis aqtualurma 

problemebma, romlebmac dRis wesrigSi daayena kolxeTis miwebis intensiuri aTvisebis 

RonisZiebebis SemuSaveba Tanamedrove samecniero-teqnikuri progresis safuZvelze [1, 2]. 

saqarTvelos mudam hqonda swrafad ganviTarebisa da amave dros misi bunebrivi 

garemos dacvis mkveTrad gamoxatuli interesi. miuxedavad amisa, ekonomikuri ganviTareba 

qveyanaSi yovelTvis mdgradad ar mimdinareobda.  

kolxeTis dasaSrobi miwebis, iseve rogorc saqarTvelos sxva melioraciuli miwebis, 

efeqturi aTvisebis erT-erTi umTavresi pirobaa Tanamedrove sabazro infrastruqturis 

Seqmna [3, 4], romlis centralur rgols warmoadgens bankebi. realurad swored maTi war-

matebuli saqmianoba ganapirobebs sabazro meqanizmebis Seqmnas. 

rogorc cnobilia, banki aris organizacia, romelic fuladi saxsrebis mozidvas  da 

Semdeg Tavisi pasuxismgeblobiT maTi dabrunebis, gadaxdis da vadianobis pirobis gan-

sazRvras uzrunvelyofs. konkretuli regionis (magaliTad, kolxeTis dablobis) pirobebSi 

gacilebiT perspeqtiulia ufilialo komerciuli bankebis Camoyalibeba, romlebic, 

sawesdebo kapitalis formirebis mixedviT, SeiZleba gaiyos saaqciod da sapaiod. Cveni 

azriT, ufro perspeqtiulia saaqcio bankebis Seqmna. aseTi bankebis organizaciuli mowyoba 

Seesabameba miRebul saaqcio sazogadoebis marTvis sqemas, romlis umaRlesi organoa 

aqcionerTa kreba. bankis saqmianobas xelmZRvanelobs bankis sabWo. mas akisria agreTve 

bankis marTvis muSaobis kontroli da meTvalyureoba. sabWos Semadgenloba, misi wevrebis 

arCevis wesi da vadebi ganisazRvreba komerciuli bankis wesdebiT. bankis sabWo gansazRvravs 

bankis saqmianobis zogad mimarTulebas, ganixilavs bankis sakredito da sxva gegmebis 

proeqtebs, amtkicebs Semosavlisa da gasavlis gegmebs, mogebas, ganixilavs klientebTan 

urTierTobas da perspeqtiul ganviTarebasTan dakavSirebul sakiTxebs. komerciuli bankis 

saqmianobas uSualod xelmZRvanelobs mmarTveloba. igi pasuxs agebs aqcionerTa saerTo 

krebisa da bankis sabWos winaSe. mmarTveloba Sedgeba Tavmjdomaris, misi moadgileebisa da 

sxva wevrebisagan. 
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sarevizio komisia irCeva monawileTa saerTo krebis mier da angariSvaldebulia 

bankis sabWos winaSe. 

melioraciasa da wyalTa meurneobaSi sabazro struqturebis Camoyalibebis umTavres 

elements warmoadgens fermerul meurneobaTa asociaciebis Seqmna, romelTa daniSnulebaa 

melioraciuli sistemebis momsaxureba. kolxeTis dablobis daSrobis pirobebSi msgavsma 

asociaciebma unda uzrunvelyon melioraciuli organizaciebis mier rogorc pirveli da 

meore rigis dasaSrob samuSaoebze gaweuli xarjebis anazRaureba, ise mesame rigisa 

(Sigasameurneo qseli). am sakiTxebis ganxilva saSualebas iZleva Sesabamisi struqturebis 

winaSe dRis wesrigSi gadaudebel amocanad dadges kolxeTis dablobze melioraciuli 

RonisZiebebis SemuSaveba, maT Soris SemoTavazebuli rekomendaciebic, riTac yuradReba 

mieqceva arsebuli melioraciuli sistemebis eqspluatacias, hidroteqnikuri nagebobebis 

(wyalSemkrebi, wyalgamtari mdinareebisa da xelovnuri arxebis kalapotebis) 

gamtarunarianobis uzrunvelyofas maTi teqnikuri srulyofisa da mSeneblobis teqno-

logiebis, miwis resursebis racionaluri gamoyenebis, saeqsporto produqciis warmoebaze 

orientirebuli kulturebis mosavlianobis amaRlebis, zedapiruli wylebis gamyvani arxebis 

meqanizaciis, mZime Tixnari niadagebis aTvisebis RonisZiebebis gaTvaliswinebiT.  

asociaciis sawesdebo fondis Camoyalibeba (melioraciuli sistemebis eqspluata-

ciisaTvis) unda ganxorcieldes sapaio Senatanebis safuZvelze. 

asociaciis saqmianoba reglamentirebuli unda iyos wesdebiT. Cveni azriT, wesdeba 

unda moicavdes Semdeg ZiriTad Tavebs: 

1. asociaciis miznebi da amocanebi;  

2. asociaciis wevroba, mepaieTa uflebebi da movaleobebi;  

3. asociaciis sakuTreba;  

4. asociaciis sawarmoo-sameurneo da finansuri saqmianoba;  

5. Sromis organizacia;  

6. mmarTvelobis organoebi da sarevizio komisia. 

asociacia warmoadgens Suamavals fermerul meurneobebsa da melioraciul saeq-

pluataco organizaciebs Soris. asociacia axdens fermeruli meurneobebidan im fuladi 

saxsrebis akumulirebas, romlebic mimarTulia saeqspluatacio organizaciaTa momsa-

xurebisa da Sigasameurneo dasaSrobi sistemebis saeqspluatacio samuSaoTa anazRaurebaze. 

fermerTa asocireba unda moxdes gansakuTrebiT keTili nebis safuZvelze. igi 

xelsayreli unda iyos TiToeuli fermerisaTvis. amasTan, asociacia araviTar SemTxveaSi ar 

unda gadaiqces komerciul organizaciad, ar unda imuSaos mogebaze. 

aRniSnulis gaTvaliswinebiT yalibdeba asociaciis sakuTreba, xorcieldeba sawarmoo-

sameurneo da finansuri saqmianoba. 

sabazro infrastruqturis SeqmnaSi arsebiTi roli unda Seasrulos sxvadasxva 

komerciulma organizaciebma. 

amrigad, kolxeTis dablobis miwebis reabilitacia mZlavri infrastruqturis Seqmnis 

mTavari faqtoria, rac umTavresi pirobaa regionis ekonomikuri aRorZinebisaTvis. 
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ekonomika 

 

kolxeTis dablobis dasaSrob farTobebze sabazro infrastruqturis 

formirebis principebi  

r. beraia 

(saqarTvelos teqnikuri universiteti) 

 

reziume: kolxeTis dablobis dasaSrob farTobebze sabazro struqturis Camo-

yalibebisaTvis aucilebelia fermerul meurneobaTa asociaciebis Seqmna, romlebmac unda 

uzrunvelyon melioraciuli organizaciebis mier rogorc pirveli da meore rigis  

dasaSrobi samuSaoebis Sesrulebisas gaweuli xarjebis anazRaureba, ise mesame rigisa; 

aseve perspeqtiulia ufilialo komerciuli (ZiriTadad saaqcio) bankebis Camoyalibeba.  

 

 

 

 

ECONOMY 
 

THE PRINCIPLES OF MARKET INFRASTRUCTURE FORMATION ON THE 
DRAINAGE TERRITORIES OF THE COLCHIS LOWLAND 

R. Beraia 

(Georgian Technical University) 

 

Resume:  There is established necessity of farm-association creation on the drainage territories of the Colchis 

lowland, which must provide payment of land-reclamation organization service on the first and second order of 

drainage network exploitation, as well as on the third order; it is also promising to form branchless commercial banks 

(mainly jiont-stock). 

 

 

 

ЭКОНОМИКА 
 

ПРИНЦИПЫ ФОРМИРОВАНИЯ РЫНОЧНОЙ ИНФРАСТРУКТУРЫ НА 

ОСУШАЕМЫХ ПЛОЩАДЯХ КОЛХИДСКОЙ НИЗМЕННОСТИ 

Р. Бераиа 

(Грузинский технический университет) 

 

Резюме: Для формирования рыночной структуры на осушаемых площадях Колхидской низменности 

обоснована необходимость создания Ассоциации фермерских хозяйств, которые должны обеспечить оплату 

обслуживания мелиоративных организаций при эксплуатации осушительных сетей как первого и второго 

порядка, так и третьего, также перспективным является формирование нефилиальных коммерческих банков (в 

основном акционерных). 
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ekologia 

 

 

saavtomobilo Sigawvis Zravebis ekologiuri maCveneblebis 

gaumjobesebis gzebi 

r. qavTaraZe, m. Rlonti, T. natriaSvili 

(n. baumanis saxelobis moskovis saxelmwifo teqnikuri universiteti, r. dvalis manqanaTa 

meqanikis instituti) 

 

XXI saukuneSi mTel msoflioSi ganuxrelad izrdeba dguSiani Zravebis raodenoba. am 

ZravebSi ZiriTadad navTobproduqtebis gadamuSavebiT miRebuli sawvavebi: benzini da di-

zeli gamoiyeneba. miuxedavad imisa, rom navTobis moxmarebis masStabebi Zalian gazrdilia, 

misi maragi jer kidev sakmaoa da amitomac sagangaSo TiTqosda araferia, magram rogori 

optimisturic ar unda iyos prognozi, damSvidebis ufleba mainc ar gvaqvs. navTobis 

saZiebo samuSaoebis axali teqnologiebis damuSaveba da danergva, axali sabadoebis 

aRmoCena, gadamuSavebisa da mopovebis teqnologiebis ganviTareba mxolod droebiT 

SeaCerebs navTobis maragis amowurvis safrTxes. navTobis mopoveba, cxadia, TandaTanobiT 

gaZneldeba, gamoyenebuli teqnologiebi ufro da ufro garTuldeba da gaZvirdeba. arc 

isaa gamoricxuli, rom (raRac momentSi) navTobis sakmarisi maragis drosac ki Sewyviton 

misi mopoveba maRali TviTRirebulebis gamo.  

aRsaniSnavia, rom dguSiani Zravebis, kerZod dizelebis, gamoyeneba pirdapir kavSir-

Sia Tanamedrove civilizaciis or globalur problemasTan _ rogorc energetikulTan, 

ise ekologiurTan. 

msoflioSi dguSiani Zravebis kuTri simZlavrisa da brunTa sixSiris zrda gansazRv-

ravs bunebrivi sawvavi resursebis moxmarebis matebis ZiriTad mizezebs. am TvalsazrisiT 

didefeqturi, maRali mqk-iani an dabali sawvavis kuTri xarjis mqone Zravebis Seqmna da 

danergva kardinalurad ver gadawyvets globalur energetikul problemas. sagulisxmoa, 

rom dguSiani Zravebi, rogorc bunebrivi sawvavis momxmarebeli, Cvens planetaze 

ekologiuri wonasworobis darRvevis ZiriTad wyaros warmoadgens. maTi muSaobis Sedegad 

atmosferoSi gamoifrqveva iseTi mavne nivTierebebi, rogoricaa: naxSirJangi (CO), azotis 

Jangeulebi (NOx), naxSirwyalbadis naerTebi (CH) da myari nawilakebi, romelTa ZiriTadi 

komponentia Wvartli.  

tradiciul (naxSirwyalbadian) sawvavebze momuSave e. w. nulovani mavne gamonabol-

qvis mqone Zrava rCeba naxSirorJangis (CO2) wyarod, romelic e. w. sasaTbure efeqtis gamo, 

albaT, uaxloes wlebSi kanoniT SeizRudeba. amitom dguSiani nulovani mavne gamonatyor-

cnis mqone Zravas Seqmna da danergva srulad ver gadawyvets ekologiur problemas. 

problemebi kidev ufro rTuldeba maSin, roca energetikuli da ekologiuri amoca-

nebis gadawyvetis gzebi ara marto gansxvavdeba erTmaneTisagan, aramed xSirad ewinaaRm-

degeba kidec erTmaneTs. am amocanebis realizaciisas `miznebis konfliqtis~ naTeli maga-

liTia ciklis temperaturuli zRvrebis gafarToeba, romelsac, karnos ciklis Tanaxmad, 

mosdevs mqk-is zrda da sawvavis kuTri xarjis Semcireba. realurad es SesaZlebelia cik-

lis zeda zRvris saSualebiT, anu ciklis maqsimaluri temperaturis gazrdiT, radgan cik-

lis qveda zRvris (muxtis temperatura Sevsebisas) mniSvnelovnad Secvla praqtikulad Se-

uZlebelia. ciklis maqsimaluri temperaturis zrda, Tavis mxriv, xels uwyobs azotis Jan-

geulebis warmoqmnas, ris Sedegadac gamonabolqv airebSi maTi raodenoba matulobs. e. i. 
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saxezea `konfliqti~ sawvavis ekonomiurobasa da ekologiurobas Soris, anu sxva sityve-

biT rom vTqvaT, efeqturobasa da xarisxs Soris.  

dizelis dguSiani ZravaTi momuSave saavtomobilo transportis ekologiuri da ener-

getikuli problemebis erTdrouli gadawyvetis sami ZiriTadi gza arsebobs: 

1.  sawvavis moxmarebisa da toqsikuri gamonabolqvis Semcireba avtotransportis 

gadaadgilebis SezRudviT, anu eqspluataciaSi arsebuli Zravebis raodenobis SekveciT an 

Zravas muSa moculobis SemcirebiTa da mcire simZlavris Zravebis gamoyenebiT; 

2.  dguSiani Zravas Secvla iseTi alternatiuli energiiT, romelic ar gamoiyenebs 

garemos gamWuWyianebel navTobproduqtebs; 

3.  navTobisagan miRebuli tradiciuli sawvavebis Secvla iseTi alternatiuli sawva-

vebiT, romlebic ar aWuWyianebs garemos. 

  zemoaRniSnuli ekologiuri da energetikuli problemebis gadawyvetis pirveli gza, 

romelic gulisxmobs avtotransportis gadaadgilebis raodenobis Semcirebas da mcire-

litraJiani Zravebis gamoyenebas, uSualod exeba socialur aspeqts. aSS-is statistikuri 

monacemebiT, avtomobilebis yoveldRiuri saerTo ganarbenidan _ saxlidan samsaxurSi da 

piriqiT, mgzavrobs daaxloebiT 40 %, gasarTobad _ daaxloebiT 30 %, xolo ojaxur 

saqmeebze (ZiriTadad sayidlebze) _ daaxloebiT 20 % [1]. rogorc vxedavT, Tu 

gamoiricxeba `araaucilebeli mgzavroba~ da transportiT marto samsaxurSi misvla 

ganxorcieldeba, maSin avtomobilebis ganarbeni 2-jer Semcirdeba. xolo saxlidan 

samsaxurSi da piriqiT sazogadoebrivi transportiT mgzavrobisas sawvavis moxmareba da 

mavne nivTierebebis gamotyorcna kidev ufro Semcirdeba. Zravas muSa moculobis 

SemcirebiT aseve proporciulad daiklebs sawvavis xarjic da mavne nivTierebebic. 

mgzavrobis raodenobisa da Zravas moculobis Semcireba SesaZlebelia akrZalve-

biTac, magram es did socialur ukmayofilebas gamoiwvevs, radgan aRiqmeba avtomflobe-

lebis, anu moqalaqeebis, piradi uflebebis xelyofad. rogorc gairkva gadasaxadebisa da 

jarimebis SemoRebac (didi qalaqebis centrebSi mgzavrobis akrZalva an fasiani 

mgzavrobis daweseba da Zravas moculobebze gadasaxadebis daweseba) umniSvnelod moqme-

debs eqspluataciaSi arsebuli avtotransportis gadaadgilebis raodenobisa da Zravebis 

litraJis Semcirebaze. aseTi meTodebi avtomflobelebis did ukmayofilebas iwvevs. 

absoluturad uperspeqtivoa masobrivi moxmarebis avtomobilebis Zravas moculo-

bebis SezRudvac, radgan xalxs movuspobT mZlavri da komfortuli avtomobilebiT mgzav-

robis saSualebas. prognozebis mixedviT [1, 5], uaxloesi 50 wlis ganmavlobaSi saerTo 

tendenciad rCeba masobrivi miswrafeba mZlavrZraviani sakuTari avtotransportis flo-

bisa. es niSnavs eqspluataciaSi arsebuli transportis raodenobis kidev ufro gazrdas. 

rogorc Cans, Tanamedrove da momavlis Zravebis sawvavis ekonomiurobisa da ekologiuri 

maCveneblebis gaumjobesebis miuxedavad, mosalodnelia navTobis moxmarebisa da atmos-

feroSi gamonabolqvi mavne airebis zrda. 

amrigad, rogorc ukve aRvniSneT, mgzavrobisa da eqspluataciaSi myofi Zravebis rao-

denobis Semcireba, aseve mcirelitraJiani Zravebis gamoyeneba ver wyvets energetikul da 

ekologiur problemebs; amasTan, uperspeqtivoa samarTlebrivi da socialuri normebis 

TvalsazrisiTac. ukeTes SemTxvevaSi isini SeiZleba ganvixiloT, rogorc kerZo faqtori, 

romelic umniSvnelod moqmedebs iseT globalur problemebze, rogoricaa: energomomarageba 

da ekologiuri mdgomareobis gaumjobeseba. amdenad, pirveli gza aSkarad uperspeqtivoa. 

ekologiuri da energetikuli problemebis gadawyvetis meore gza gulisxmobs dgu-

Siani Zravebis Secvlas energiis iseTi alternatiuli wyaroTi, romelic ar aWuWyianebs 

garemos navTobproduqtebiT. dReisaTvis energiis sxvadasxva wyarodan dguSiani Zravebi-

saTvis realuri alternativaa eleqtruli Zrava, romelic Tavsdeba akumulatoriani 

batareebis mqone eleqtromobilebSi.  
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problemebis gadasawyvetad SesaZlebelia gamoyenebul iqnes e. w. `hibriduli Zravebi~, 

anu mZlavrakumulatoriani satransporto saSualeba, romelic aRWurvilia eleqtro- da 

dguSiani ZravebiT. aseT manqanebSi aCqarebisas eleqtroZrava gadascems energias dguSian 

Zravas lilvs, xolo damuxruWebisas eleqtroZrava muSaobs generatoris reJimSi, anu 

dguSian Zravas aarTmevs energias da muxtavs akumulators. cxadia, aseTi `hibriduli Zra-

va~ ver iqneba dguSiani Zravas alternativa da is SeiZleba ganvixiloT, rogorc erT-erTi 

meTodi energetikuli da ekologiuri mdgomareobis gasaumjobeseblad.  

amJamad dguSiani Zravas Secvla eleqtroZravaTi iTvleba realur da radikalur 

gzad. es kargad Cans im didi qalaqebis magaliTze, romlebSic ganviTarebulia tramvai- 

troleibusebis qseli, miwiszeda da miwisqveSa transporti, xolo saqalaqTaSoriso da 

saerTaSoriso mimosvlisaTvis _ eleqtrificirebuli rkinigza. perspeqtivaSi sazoga-

doebrivi transporti Seivseba sakmao raodenobis Sigasaqalaqo eleqtromobilebiT (aseTi 

tendencia gansakuTrebiT sagrZnobia aSS-Si). aRsaniSnavia, rom marto kerZo transportis 

problema rCeba gadauWreli, radgan eleqtromobili ver pasuxobs adamianis bunebriv moT-

xovnebs _ `vimgzavro sadac minda da roca minda~. am SemTxvevaSi saqme marto is ki araa, 

rom sadReisod ar arsebobs akumulatoris batareebi, romelTa energotevadoba SeiZleba 

SevadaroT dguSiani Zravebis tradiciuli sawvavebis energotevadobebs. ra Tqma unda, ar 

SeiZleba gamovricxoT mecnierebis garRveva eleqtruli energiis akumulirebis sferoSi, 

magram, Tu es mainc moxdeba da bazarze masobrivad gamoCndeba iafi da eqspluataciisTvis 

xelsayreli, didi garbenis mqone eleqtromobilebi, maSin maTi akumulatorebis dasamux-

tavad ar iqneba sakmarisi sadReisod arsebuli hidro- da atomuri eleqtrosadgurebis 

eleqtroenergia [1_5]. amaze metyvelebs is faqti, rom dguSiani Zravebis mier 

gamomuSavebuli saerTo simZlavre ramdenjerme aRemateba yvela eleqtrosadguris dadge-

nil simZlavres. ararealuria imedis damyareba imaze, rom uaxloes momavalSi eleqtro-

energiis gamomuSaveba sagrZnoblad gaizrdeba, radgan es dakavSirebulia: 

1.  wiaRiseuli sawvavebis (pirvel rigSi naxSiris) mopovebis, warmoebisa da mox-

marebis gazrdasTan, rac aucileblad gamoiwvevs ekologiuri mdgomareobis gauaresebas; 

2.  TermobirTvuli energetikis danergvasTan. Tu 1970_1980-ian wlebSi am mxriv raRac 

imedi arsebobda, dRes fizikosebi varaudoben, rom marTuli TermobirTvuli reaqciebis 

ganxorcieleba SesaZlebeli iqneba ramdenime aTwleulis Semdeg; 

3.  atomuri eleqtrosadgurebis qselis gafarToebasTan. magram Cernobilisa da 

fukuSimas atomuri eleqtrosadgurebis katastrofebma, etyoba, didi xniT SeaCera axali 

simZlavreebis Seqmnis sakiTxi. amJamad mxolod ramdenime qveyanaSi emxrobian atomuri 

energetikis ganviTarebas. 

ase rom, ekologiuri mdgomareobis gasaumjobeseblad perspeqtivaSi ori aTwleulis 

ganmavlobaSi did qalaqebSi eleqtroZrava, rogorc Zaluri danadgari, Caanacvlebs Siga-

saqalaqo saavtomobilo transportSi dguSian Zravebs. dRes eleqtrotransporti farTod 

gamoiyeneba SenobebSi, magram aqve unda aRiniSnos, rom Znelia eleqtromarTvis ganxor-

cieleba sasoflo-sameurneo manqanebSi, gemTmSeneblobaSi ki praqtikulad SeuZlebelia.  

dguSiani Zravebis perspeqtivebis prognozirebisas gasaTvaliswinebelia is, rom: 

1.  dRemde sxva Tbur ZravebTan SedarebiT dguSian Zravebs sawvavis kuTri xarjis mxriv 

konkurenti ar hyavs, rac sawvavebis ganuxreli gaZvirebis fonze mniSvnelovani faqtoria; 

2.  dguSiani Zravebis arsebobis TiTqmis 150 wlis ganmavlobaSi Seqmnilia masobrivi 

warmoebis iseTi teqnologiebi, romelTa TviTRirebuleba gacilebiT naklebia sxva Tburi 

Zravebis TviTRirebulebaze. 

zemoaRniSnulidan gamomdinare, SeiZleba iTqvas, rom dguSiani Zravebi perspeqtiul 

Zravebad rCeba XXI saukuneSic rogorc saxmeleTo, aseve sazRvao transportSi da inarCu-

nebs monopoliur mdgomareobas msoflio energetikaSi. aqve unda aRiniSnos, rom energeti-
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kuli da ekologiuri problemebis gadawyveta da satransporto energetikis Semdgomi gan-

viTareba uaxloes momavalSi dRis wesrigSi daayenebs aranavToburi warmoSobis aratra-

diciuli (alternatiuli) sawvavebis gamoyenebas [1_4]. 

ekologiuri da energetikuli problemebis gadawyvetis mesame gzad Tanamedrove etapze 

dguSiani ZravebisaTvis ganixileba navTobproduqtebis alternatiuli sawvavebi: sinTezuri 

sawvavebi, naxSiris suspenziebi, spirti, mcenareuli zeTi, airis kondensatis da airisebri 

naxSirwyalbadiani sawvavebi; wyalbadi, gaTxevadebuli airi da sxv. 

dguSiani ZravebisaTvis alternatiul sawvavad yvelaze ufro mizanSewoniladaa 

miCneuli bunebrivi airi, romlis ZiriTadi komponentia meTani (98%) _ CH4. bunebrivi airi 

didi xania gamoiyeneba airsatumbi sadgurebis ZravebSi da aseve sazRvao transportSi, 

kerZod, Txevadi airis gadamzid tankerebSi. yvelaze xSirad esaa airis sawvaviT 

konvertirebuli dizelis Zravebi, romelTa gamoyenebis masStabebi sxvadasxva qveyanaSi 1-

dan 10_15 %-mde meryeobs. praqtikulad TiTqmis yvela did dizelmwarmoebel firmas aqvs 

airis Zravad konvertirebuli dizelebis sacdel-samrewvelo nimuSebi. mTlianobaSi 

bunebrivi airi, rogorc Zravas sawvavi, gamoirCeva mTeli rigi upiratesobebiT, kerZod: 

1.  bunebrivi airis rezervebi mniSvnelovnad aWarbebs navTobis rezervebs da 

zogierTi prognoziT (dRevandeli mopovebis tempebis gaTvaliswinebiT), magaliTad, iranSi 

300 wlis maragia, xolo ruseTSi _ 100 wlisa. garda bunebrivi rezervebisa, msoflios bevr 

regionSi arsebobs bunebrivi airis miwodebis ganviTarebuli qseli magistraluri 

airsadenebis saxiT, rac sadReisod mas iaf sawvavad aqcevs [1]; 

2. damatebiT bunebrivi airebis rezervebis gazrda SesaZlebelia bunebrivi airiT mo-

muSave eleqtrosadgurebisa da saqvabe danadgarebis naxSirze gadayvaniT. am procesis 

warmarTva ufro advilia da energetikulad gamarTlebuli, vinaidan naxSirisagan Txevadi 

sawvavis miReba araxelsayrelia, radgan am dros ixarjeba misaRebi energiis naxevari [2, 3]; 

3.  Zravas sawvavebis tradiciul saxeebTan SedarebiT bunebrivi airi bevrad ufro eko-

logiuria, radgan igi Seicavs nakleb naxSirbads (masuri wilis 74,9 %) benzinTan (85,6 %) da 

dizelTan (86,1 %) SedarebiT, rac xels uwyobs gamonabolqv airebSi `sasaTbure airis~ (CO2) 

koncentraciis Semcirebas. 

aseve unda aRiniSnos, rom bunebrivi airis airadi mdgomareoba muSa procesis efeq-

turi warmarTvis TvalsazrisiTac Zalze mniSvnelovania. 

dReisaTvis msoflioSi SekumSuli bunebrivi airiT momuSave daaxloebiT 10 mln-mde 

avtomobilia. eqspertTa SefasebiT, SekumSuli bunebrivi airiT momuSave avtomobilebis 

wili bazarze ganuwyvetliv izrdeba. amis Tqmis garantias iZleva bunebrivi airis Zalian 

dabali fasi da is, rom airiani Zravebis gamonabolqvSi dizelTan SedarebiT 70 %-iT 

naklebia azotis Jangeulebi, 13 %-iT naklebi _ naxSirorJangi, xolo benzinian ZravebTan 

SedarebiT 25 %-iT naklebia naxSirorJangis raodenoba. Aaqve SevniSnavT, rom airadi 

sawvavis wvis procesSi praqtikulad ar warmoiqmneba Wvartlis myari nawilakebi. 

tradiciuli navTobproduqtebisagan miRebul sawvavebTan SedarebiT bunebrivi airis 

fizikur-qimiuri Tvisebebi, sakmao raodenobis maragebi, ganviTarebuli airgamanawilebeli 

farTo qselebi, dabali TviTRirebuleba da ekologiuroba imis Tqmis saSualebas iZleva, 

rom bunebrivi airi XXI saukunis pirveli naxevrisaTvis yvelaze perspeqtiuli alter-

natiuli sawvavia. 

dguSiani Zravas SekumSul an Txevad airze gadasayvanad gamoiyeneba ori meTodi: 

1.  konstruqciaSi SedarebiT martivi cvlilebebis ganxorcielebiT seriuli Zravebis 

konvertireba; 

2.  SekumSuli an Txevadi airiT momuSave axali Zravebis qarxnuli warmoebis Seqmna 

da organizeba. 
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materialuri da droiTi danakargebis gaTvaliswinebiT ufro mimzidvelia pirveli 

meTodi, romlis drosac SedarebiT advilia seriuli Zravebisa da Zaluri agregatebis kon-

vertireba, romlebic tradiciuli (Txevadi) da alternatiuli (airadi) sawvaviT imuSavebs. er-

Ti sawvavidan meoreze gadasvla da, piriqiT, unda xorcieldebodes Zravas gamorTvis gareSe. 

airis gamoyeneba SesaZlebelia rogorc benzinian ZravebSi, ise dizelebSi. 

airiT konvertirebul benziniT momuSave Zravas aqvs mTeli rigi upiratesobani 

bazuri benziniT momuSave ZravasTan SedarebiT. airadi sawvavebis umetesoba detonaciisad-

mi mdgradia. airadi sawvavis mTavari komponentia meTani, romelic gamoirCeva detonaci-

isadmi maRali mdgradobiT, xolo wyalbadi _ umciresiT. detonaciisadmi meTanis maRali 

mdgradobis gamo SesaZlebelia kumSvis xarisxis 20_25 %-iT gazrda. aseTi sawvavebis 

aalebis ufro farTo zRvrebi gaRaribebuli narevebiT, anu gadidebuli haeris siWarbis 

koeficientiT (α=1,7_1,8-ze uzrunvelyofilia eleqtronaperwkluri narevis saimedo aaleba), 

muSaobis SesaZleblobas iZleva, rac sawvavis ekonomiurobis zrdis garantiaa.  

benziniT momuSave ZravebSi airadi sawvavebis zemoaRniSnuli upiratesobebis (maTi 

dawva kumSvis maRal xarisxze da haeris siWarbis koeficientis did mniSvnelobebze) miuxe-

davad, ufro efeqturia airze konvertirebuli dizelis, gansakuTrebiT ki e. w. Txevadai-

riani dizelis, Zravas gamoyeneba. 

Zravas sawvavad airis gamoyenebis dros praqtikulad garTulebulia dizelis pro-

cesis warmarTva TviTaalebiT (aaleba kumSviT), radgan, rogorc ukve aRvniSneT, airhaeria-

ni narevis aalebisaTvis saWiroa Zalian maRali temperatura, risi miRwevac misi kumSviTaa 

SesaZlebeli. amitomac iyeneben e. w. orsawvavian cikls, romlis drosac haerisa da 

SekumSuli airadi sawvavis narevis aaleba xorcieldeba dizelis sawvavis amnTebi dozis 

SefrqveviT. misi xarji simZlavris maqsimaluri reJimis dros mTliani xarjis 20 %-s Sead-

gens. marTalia, qalaqis pirobebSi momuSave saavtomobilo Zravebi nawilobrivi datvirT-

vebis dros didxans muSaobs, magram am SemTxvevaSic ki dizelis sawvavis xarjma SeiZleba 

mTliani xarjis 50 %-s miaRwios. 

Sevsebisa da kumSvisas bunebrivi airis difuzia haerTan grZeldeba manam, sanam kumS-

vis bolos (Txevadi sawvavis amnTebi dozis miwodebis momentSi) cilindrSi airhaeriani 

narevi ar gaxdeba homogenuri. amnTebi dozis Sefrqveva xorcieldeba bazuri Zravas sawvavi 

aparaturiT. dizelis Txevadi sawvavis Sefrqvevis Semdeg cilindrSi iwyeba sawvavi nakadis 

wveTebad daSlis procesi, wveTebis aorTqleba da homogenur airhaerian narevSi dizelis 

sawvavis orTqlis difuzia, rac imgvaradve mimdinareobs, rogorc narevwarmoqmnis procesi 

Cveulebriv dizelebSi. amis Sedegad orsawvaviani Zravas cilindrSi warmoiqmneba hete-

rogenuli narevi, romlis wvasac Tan sdevs Wvartlis myari nawilakebis warmoqmna. aqve unda 

aRiniSnos, rom orsawvavian Zravad konvertirebul dizelis ZravaSi Wvartlis koncentracia 

wvis produqtebSi ufro naklebi iqneba, vidre bazur ZravaSi, radgan orsawvavian Zravad 

konvertirebuli dizeli bazurTan SedarebiT nebismier SemTxvevaSi moixmars gacilebiT 

nakleb Txevad sawvavs, romelic heterogenuli wvisas Wvartlis warmoqmnis ZiriTadi wyaroa; 

amasTan, muSaobs haeris siWarbis ufro maRali koeficientis pirobebSi da xasiaTdeba 

cilindrSi muSa tanis lokaluri temperaturebis Semcirebuli mniSvnelobebiT. 

marTlac, Tu cilindris moculobis lokaluri zonebis umetesobas axasiaTebs haeris 

siWarbis lokaluri koeficienti α > 0,7-ze, xolo lokaluri temperatura T < 1500 K an T > 

1900 K (radgan temperaturis intervalis mniSvneloba _ 1500 K < T < 1900 K _ aris intensiuri 

Wvartlwarmoqmnis `kritikuli fanjara~), maSin gamonabolqv airebSi Wvartlis koncentracia 

gacilebiT naklebia [2, 6]. bazur ZravasTan SedarebiT samuSao ciklis sarealizaciod 

orsawvavian ZravebSi miTiTebuli lokaluri parametrebiT ufro meti SesaZlebloba 

arsebobs. garda amisa, unda aRiniSnos, rom orsawvaviani Zravas zemoaRniSnuli me-2 da me-3 

upiratesobebi xels uwyobs wvis produqtebSi azotis Jangeulebis Semcirebas.  
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orsawvavian Zravad konvertirebul dizels airian Zravad konvertirebul dizelTan 

SedarebiT is upiratesoba aqvs, rom orsawvaviani Zravas SemTxvevaSi SesaZlebelia Zravas 

gaCerebis gareSe orsawvaviani (airdizeluri) procesidan dizelze (Txevadze) gadasvla da 

piriqiT. amasTan, arc konvertirebaa rTuli, radgan saWiroa Zravas aRWurva airis iseTi 

aparaturiT, romelsac iyeneben naperwkluri anTebis airian ZravebSi. 

bunebrivi airiT konvertirebuli dizelis konstruqciis aucilebeli cvlilebebi 

mocemulia cxrilSi. 

cxrili 

bunebrivi airiT konvertirebuli dizelis konstruqciis cvlilebebi 

airis Zrava 
orsawvaviani Zrava 

anTebis xerxi 

Eelnaperwkluri, CiraRdnuli anTeba dizelis sawvavis amnTebi doza 

narevi 

homogenuri heterogenuli 

aucilebeli konstruqciuli cvlilebebi 

1. bunebrivi airisa da haeris narevis warmo-

saqmnelad SemSveb sistemaSi Semrevis da-

yeneba; 

2. detonaciuri wvis Tavidan asacileblad 

kumSvis xarisxis Semcireba (miiRweva dguSis 

konstruqciis da dguSSi moTavsebuli wvis 

kameris formis cvlilebiT); 

3. wvis kameraSi frqvevanas nacvlad amnTebi 

sanTlis dayeneba. 

1. bunebrivi airisa da haeris narevis warmo- 

saqmnelad SemSveb sistemaSi Semrevis daye-

neba; 

2. amnTebi dozis miwodebis maxasiaTeblebisa 

da xangrZlivobis mixedviT dizelis arse-

buli sawvavmimwodebeli sistemis morgeba 

winswrebis kuTxisa da wnevis saWiro mni-

SvnelobebisaTvis; 

3. amnTebi dozis miwodebisaTvis damatebiTi 

frqvevanebis dayeneba. 

 

amrigad, bunebrivi airiT dizelebis konvertirebis ori sxvadasxva koncefciis Se-

darebiTi analiziT dadasturda orsawvaviani Zravas SemTxvevaSi konceptualuri midgomis 

upiratesoba.  
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saavtomobilo Sigawvis Zravebis ekologiuri maCveneblebis 

gaumjobesebis gzebi 

r. qavTaraZe, m. Rlonti, T. natriaSvili 

(n. baumanis saxელობის moskovis saxelmwifo teqnikuri universiteti, r. dvalis manqanaTa 

meqanikis instituti) 

 

reziume: statiaSi ganxilulia SigawvisZravebiani saavtomobilo transportis 

ekologiuri da energetikuli problemebis erTdrouli gadaWris gzebi Zravas Termodi-

namikuri ciklis Taviseburebebis, saeqspluatacio pirobebisa da socialuri problemebis 

gaTvaliswinebiT. 

XXI saukunis pirveli naxevrisaTvis sakiTxis gadaWris yvelaze misaReb da racionalur 

gzadaa miCneuli saavtomobilo Sigawvis Zravas kvebis wyarod bunebrivi airis gamoyeneba. 

naSromSi gaanalizebulia Tanamedrove dizelebis bunebriv airze gadayvanis gzebi da naCve-

nebia dizelis orsawvavian Zravad konvertirebis upiratesobebi.  

miuxedavad imisa, rom avtomobilebSi eleqtroamZravebis gamoyeneba sul ufro popula-

ruli xdeba, saavtomobilo transportSi Sigawvis Zravebi kidev didxans SeinarCunebs damkvid-

rebul adgils. Sesabamisad, aqtualuria yvela im RonisZiebis gatareba, romelic xels 

Seuwyobs maT mier atmosferos gaWuWyianebis Semcirebas. 

 

 

ECOLOGY 

 

THE WAYS OF IMPROVEMENT OF THE AUTOMOBILE TRANSPORT ECOLOGICAL 
INDICES 

R. Kavtaradze, M. Glonti, T. Natriashvili 

(N. Bauman Moscow State Technical University, R. Dvali Institute of Machine Mechanics) 

 

Resume: There are considered the ways of simultaneous solution of the ecological and power problems of the 

automobile transport equipped with internal combustion engines, taking into account features of the engine thermo- 

dynamical cycle, operational conditions and social problems.  

 Use of the natural gas for feeding the automobile internal combustion engines is considered, as the most 

acceptable and rational way of solution of the problem for the first half of the XXI century. The ways of conversion of 

modern diesels on the natural gas are analyzed in the work and advantages of conversion of the diesel into double-fuel 

engine are shown.  

In spite of the fact, that use of electro- driver in automobiles becomes more and more popular, it is shown, that 

internal combustion engines will retain a dominant position in the automobile transport for a long time. Consequently, 

elaboration of all these measures which will promote decrease of the environment pollution by them, is actual. 
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ЭКОЛОГИЯ 

 

ПУТИ УЛУЧШЕНИЯ ЭКОЛОГИЧЕСКИХ ПОКАЗАТЕЛЕЙ АВТОМОБИЛЬНЫХ 

ДВИГАТЕЛЕЙ ВНУТРЕННЕГО СГОРАНИЯ 

Р. Кавтарадзе, М. Глонти, Т. Натриашвили 

(Московский государственный технический университет им. Н.Э. Баумана, Институт механики машин им. Р. 
Двали) 

 

Резюме: В статье рассмотрены пути совместного решения экологических и энергетических проблем 

автомобильного транспорта, оснащенного двигателями внутреннего сгорания, с учетом особенностей 

термодинамического цикла двигателя, эксплуатационных условий и социальных проблем.  

В первой половине XXI века самым приемлемым и рациональным решением вопроса считается 

применение природного газа для питания двигателей внутреннего сгорания. В работе проанализированы пути 

перевода современных дизелей на природное топливо и показаны преимущества конвертирования дизеля на 

двухтопливный двигатель.  

Несмотря на то, что использование электродвигателей в автомобилях с каждым днем становится все 

более и более популярным, в автомобильном транспорте двигатели внутреннего сгорания еще долго сохранят 

свое господствующее положение. Поэтому пока актуально решение тех мероприятий, которые способствуют 

снижению загрязнения атмосферы. 
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q. Tbilisis teritoriaze mdinareebis (vere, diRmula, gldanula) wylis 

xarisxis Sefaseba* 

g. zeikiZe, s. invia, l. xurcia, d. mWedliSvili, m. beriSvili, l. gogalaZe, 

T. gigauri, r. gafrindaSvili, n. buaCiZe 

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti, v. komarovis 

Tbilisis fizika-maTematikis 199-e sajaro skola) 

 

 

sakvlevi mdinareebis _ md. mtkvris mcire Senakadebis (vere, diRmula, gldanula) 

Seswavlis aucilebloba ganpirobebulia imiT, rom isini md. mtkvars uerTdebian 

dedaqalaqis teritoriis farglebSi da TiToeul maTganze aisaxeba q. Tbilisis gavlena. 

gasaTvaliswinebelia is faqtic, rom maTze mravali wlis ganmavlobaSi ar ganxorciele-

bula ekologiuri monitoringi. aqedan gamomdinare, am mdinareebis Tanamedrove ekoqimiuri 

mdgomareobis Sefasebas Zalze didi mniSvneloba aqvs. 

md. vereze SerCeul iqna dakvirvebis sami wertili: qveda kveTi (md. mtkvris SesarTavTan), 

SuakveTi (vake-saburTalos teritoria) da zeda kveTi (Sua kveTidan 2 km-is daSorebiT), xolo 

diRmulasa da gldanulaze _ TiTo-TiTo wertili md. mtkvris SesarTavTan.  

portatiuli gadasatani aparatis saSualebiT mdinareebis napirebze izomeboda wylis 

fizikur-qimiuri maCveneblebi (pH, temperatura, eleqtrogamtaroba,¬ marilianoba da wyal-

Si gaxsnili Jangbadi), xolo laboratoriul pirobebSi tardeboda adgilze aRebuli 

wylis saanalizo nimuSebSi hidroqimiuri (mTavari ionebi, biogenuri elementebi, mZime 

liTonebi) da mikrobiologiuri (eSerixia koli, totaluri koliformebi, fekaluri 

streptokokebi) analizebi. 

sakvlevi ingredientebis gansazRvra xdeboda Tanamedrove ISO standartis (plazmur-

emisiuri, ion-qromatografiuli da membranuli filtraciis) meTodebiT. Sedegebi mocemu-

lia 1-l da me-2 cxrilebSi. 

miRebuli monacemebis safuZvelze SeiZleba davaskvnaT, rom samive sakvlevi mdinaris 

mdgomareoba fizikur-qimiuri maCveneblebis mixedviT, damakmayofilebelia (cxrili 1). 

Tumca md. veres Sua kveTSi eleqtrogamtarobis maCvenebeli sakmaod maRalia (1250 msm/sm). 

hidroqimiuri maCveneblebidan TavianT zRvrulad dasaSveb koncentraciebs (zdk) gada-

aWarba amoniumis ionis da Jangbadis biologiuri moTxovnilebis (Jbm5) Semcvelobebma im 

mdinareTa wyalSi, romlebic gansakuTrebulad sensitiuria fekaliebiT gaWuWyianebis 

mimarT.  

 

                                                 
* proeqti ganxorcielda SoTa rusTavelis saxelobis saqarTvelos erovnuli samecniero fondis fi-
nansuri xelSewyobiT (granti №59/06). winamdebare publikaciaSi gamoTqmuli nebismieri azri ekuTv-
niT avtorebs da SesaZlebelia ar asaxavdes SoTa rusTavelis saxelobis saqarTvelos erovnuli 
samecniero fondis Sexedulebebs. 



42 
 

cxrili 1  

md. Mmtkvris mcire Senakadebis (vere, diRmula, gldanula)  

fizikur-qimiuri maCveneblebi (2014 w.) 
 

№  
wylis aRebis 

adgili 

tempera-
tura, 

t0C 
pH  

gaxsnili 
Jangbadi, 

mgl 

eleqtro-
gamtaroba, 

msm/sm 

marilianoba, 
% 

1  
md. vere 

(zeda kveTi) 
10.2 7.82 4.65 269 0.01 

2  
md. vere 

(Sua kveTi) 
11.7 8.42 3.85 1250 0.06 

3  
md. vere 

(qveda kveTi) 
12.1 8.15 4.54 650 0.03 

4  
md. diRmula 
(qveda kveTi) 

12.9 7.92 3.61 645 0.03 

5  
md. gldanula 
(qveda kveTi) 

12.2 8.44 4.65 470 0.02 

 
 

cxrili 2 
 

md. mtkvris mcire Senakadebis (vere, diRmula, gldanula) hidroqimiuri 

monacemebi (2014 w.) 

 

gansasazRvravi 
ingredientebi 

md. vere 
(zeda kveTi) 

md. vere 
(Sua kveTi) 

md. vere 
(qveda kveTi) 

md.  
diRmula 

(qveda kveTi) 

md. glda- 
nula 

(qveda kveTi) 

 Jbm5  1.88  5.22  2.98  3.15  2.66  

nitritis azoti, 
mgN/l  

0.005  0.030  0,036  0.026  0.006  

nitrაtis azoti, 
mgN/l  

0.24  1.12  1.18  1.14  0.80  

amoniumis azoti, 
mgN/l  

0.290  1.425  0.645  0.742  0.502  

fosfati, mg/l  0.002  0.002  0.005  0.003  0.002  

sulfatebi, mg/l  
18.2  20.6  22.2  21.2  18.0  

qloridebi, mg/l  
1.99  2.2  2.2  2.8  2.0  

hidrokarbonati, 
mg/l  

108  118  128  111  119  

kaliumi, mg/l  1.1  1.2  1.2  1.2  1.0  

natriumi, mg/l  6.2  7.2  8.8  8.2  7.0  

kalciumi, mg/l  24.8  26.9  32.5  28.4  25.5  

magniumi, mg/l  6.0  6.0  6.5  7.2  7.0  

rkina, mkg/l  0.065  0.098  0.172  0.088  0.077  

TuTia, mkg/l  8.8  9.9  11.2  8.6  9.2  

spilenZi, mkg/l  7.6  8.0  8.8  7.2  8.5  

tyvia, mkg/l  0.001  0.001  0.001  0.002  0.001  
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unda aRiniSnos is faqti, rom am SemTxvevaSic, maRali koncentraciebi dafiqsirda md. 
veres Sua kveTSi (1-li da me-2 nax-ebi).  

 

 
 

nax. 1. amoniumis ionis koncentraciis cvlilebis dinamika md. veres 

wyalSi (2014 w.) 

 

wyalSi Na+-is maRali koncentracia K+-is SemcvelobebTan SedarebiT (TiTqmis 6–8-jer 

aRemateba) aixsneba imiT, rom K+ aris metad saWiro produqti mcenareTa safrisaTvis da 

misi aTviseba xdeba ufro didi intensiurobiT, vidre Na+-is. K+-c aseve ufro mtkicedaa 

STanTqmuli niadagSi arsebul kompleqsebSi, xolo Ca++-is Semcvelobis mateba wyalSi 

dinebis mimarTulebiT gamowveulia  saqarTvelos niadagebis specifikurobiT (anu niadagSi 

Ca++-is maRali SemcvelobiT) da, Sesabamisad, maTi wyalSi gaxsnisas koncentraciebis 

gazrdiT. rac Seexeba mZime liTonebs, maTi xsnadi formebis Semcvelobebi wyalSi mcirea 

da ver aRwevs maT zdk-ebs, rasac ganapirobebs wylis pH-is maRali maCveneblebi (6,5_8,5). am 

diapazonSi mimdinareobs maTi hidrolizi da isini hidroqsidebis saxiT ileqebian 

fskerul naleqebSi, anu gadanawildebian wyalSi, Setivtivebul nawilakebze da 

sedimentebSi. me-3 cxrilSi mocemulia veres, diRmulasa da gldanulas wylis 

mikrobiologiuri anlizis Sedegebi. 
 

 
 

nax. 2. Jbm5-is koncentraciis cvlilebis dinamika md. veres wyalSi (2014 w.) 
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cxrili 3 

mdinareebis (vere, diRmula, gldanula)  

wylis mikrobiologiuri analizis Sedegebi (2014 w.) 

 

 

sinjis aRebis adgili  

 

totaluri koliformebi  

1 l-Si 
E.CoLi  
1 l-Si  

md. vere (zeda kveTi)  

 
82000  3500  

md. vere (Sua kveTi)  

 
137000  68000  

md. vere (qveda kveTi)  

 
28500  15000  

md. diRmula  

 
15000  10000  

md. gldanula 

 
12400  7500  

maCveneblis mniSvneloba  

nd-s mixedviT  
––  ara umetes 5000  

 

me-3 cxrilidan naTlad Cans, rom rogorc totaluri koliformebis, aseve E.CoLi-is 

koncentraciebi gansakuTrebulad maRalia md. veres SuakveTSi, Tumca yvela sxva SemTxve-

vaSic maTi Semcvelobebi mainc momatebulia.  

miRebuli monacemebis safuZvelze SeiZleba davaskvnaT, rom md. mtkvris samive Se-

nakadi fekaluri gaWuWyianebis safrTxis Semcvelia, xolo gansakuTrebuli anTropogenuri 

datvirTviT gamoirCeva md. veres Sua kveTi (vake-saburTalos monakveTi), romelic iyo Cveni 

kvlevis erT-erTi obieqti. 
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q. Tbilisis teritoriaze mdinareebis (vere, diRmula, gldanula) wylis 

xarisxis Sefaseba 

g. zeikiZe, s. invia, l. xurcia, d. mWedliSvili, m. beriSvili, l. gogalaZe, 

T. gigauri, r. gafrindaSvili, n. buaCiZe 

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti, v. komarovis 

Tbilisis fizika-maTematikis 199-e sajaro skola) 

 

reziume: statiaSi ganxilulia md. mtkvris zogierTi Senakadis (vere, diRmula, glda-

nula) ekologiuri mdgomareoba. samive Senakadze SerCeul iqna dakvirvebis wertilebi. 

Sedga gamWuWyianebeli komponentebis nusxa da, Sesabamisad, maTi wyalSi gansasazRvravi 

meTodikebi. sakvlevi mdinareebis xarisxi Sefasda kompleqsurad. gazomil iqna wylis 

fizikur-qimiuri maCveneblebi, hidroqimiuri sidideebi da aseve imave Sesaswavl sinjebSi 

Catarebul iqna mikrobiologiuri analizebi. miRebuli monacemebis safuZvelze dafiqsirda 

md. vereze sakmaod gaWuWyianebuli monakveTi, rac dadasturda kidec yvela gamoyenebuli 

analizis saSualebiT. 

 

ECOLOGY 
 

ESTIMATION OF WATER QUALITY OF THE RIVERS (VERE, DIGMULA, 
GLDANULA) ON THE TERRITORY OF TBILISI 

G. Zeikidze, S. Invia, L. khurtsia, D. Mchedlishvili, M. Berishvili, L. Gogaladze, T. Gigauri, 
R. Gaprindashvili, N. Buachidze 

(Institute of hidrometeorology of Georgian Technical University, V. Komarov Tbilisi Phisico-Mathematical Public 
School #199) 

 

Resume: There was considered ecological condicion of some inflows (Vere, digmula, gldanula) of the river 
Mtkvari. Observation points was selected on all there inflows. There was worked out the schedule of polluting 
components and their determinative methods in the water. 

The quality of research rivers was estimated in complex, which is reflected in the fact, that in water was 
measured the physical-chemical features, hydrochemical parameters and also microbiological parameters. Respectively, 
on the basis of the obtained data It can be said, that the area of the river Vere was quite polluted, which was confirmed 
with full chemical and microbiological researches. 

 

ЭКОЛОГИЯ 

ОЦЕНКА КАЧЕСТВА ВОДЫ РЕК (ВЕРЕ, ДИГМУЛА, ГЛДАНУЛА) НА 
ТЕРРИТОРИИ Г.ТБИЛИСИ 

Г. Зеикидзе, С. Инвиа, Л. Хурция, Д. Мчедлишвили, М. Беришвили, Л. Гогаладзе,  
Т. Гигаури, Р. Гаприндашвили, Н. Буачидзе 

(Институт гидрометеорологии Грузинского технического университета, 199-ая физико-математическая 
государственная школа им. Комарова) 

 

Резюме: Рассмотрено экологическое состояние некоторых притоков (Вере, Дигмула и Глданула). На 
всех трех притоках были выбраны точки наблюдения. Была составлена опись компонентов,  загрязняющих 
воды этих рек, и предложена методика их определения. Комплексно была оценена степень их загрязнения: 
были измерены физико-химические показатели этих вод, также их пробы, проведен микробиологический 
анализ. На основе полученных данных зафиксирован довольно загрязненный отрезок реки Вере, что 
подтвердили все использованные анализы.  
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garemos dacva 

 

 

 

Rvarcofuli xasiaTis ZiriTadi wyalsadinarebi da maTi mTavari 

parametrebi  

z. WarbaZe  

(saqarTvelos teqnikuri universitetis wyalTa meurneobis instituti) 

 

Rvarcofuli xasiaTis wyalsadinarebi maTi gansxvavebuli hidrologiuri da hidravli-

kuri reJimebis gamo garemoze negatiuri xasiaTis zemoqmedebiT mkveTrad gansxvavdeba 

Cveulebrivi mTis mdinareebis kalapotebisagan. garda imisa, rom isini didi raodenobis da 

xSirad katastrofuli xasiaTis myari CamonadeniT zians ayeneben garemos, gamoirCevian 

Senoba-nagebobebze zemoqmedebis araordinaluri bunebiT da kalapotSi gadaadgilebis 

Znelad prognozirebadi xasiaTiT. amgvari nakadebi SeiZleba gaCerdes TviT wyalsadinaris 

satranzito zonaSic, amasTan, gaagrZelos moZraoba nariyis konusamde da Tavad mTavari 

mdinaris SesarTavamdec ki. Rvarcofebis amgvari moqmedeba sagrZnoblad arTulebs maT wina-

aRmdeg efeqturad brZolas _ iqneba amis saWiroeba saTaveSi, satranzito zonaSi Tu nariyis 

konusis midamoebSi [1, 3]. 

Rvarcofebis winaaRmdeg brZolis arsebuli gamocdileba am SemTxvevaSi calsaxad 

aniWebs upiratesobas sxvadasxva zomisa da konstruqciis nakaddamWeri kaSxalebis, nakadmim-

marTveli kedlebis, Rvarcofgamtarebisa da sxv. analogiuri daniSnulebis nagebobebis 

hidroteqnikur RonisZiebebs, romelTa SerCeva xdeba Rvarcofuli nakadis saxeobis, 

adgilmdebareobis specifikisa da TviT dasacavi obieqtis kategoriis gaTvaliswinebiT [4, 5]. 

pirvel rigSi aucilebelia mimdebare teritoriaze mosaxleobis, xolo Semdgom sakomu-

nikacio xasiaTis obieqtebis: sarkinigzo xazebi, saavtomobilo gzebis, maRali Zabvis xazebisa 

da wyalsameurneo daniSnulebis nagebobebis usafrTxoebis uzrunvelyofa. 

am mosazrebidan gamomdinare, gansakuTrebul yuradRebas saWiroebs iseTi mkveTrad 

gamorCeuli Rvarcofuli xasiaTis wyalsadinarebi, rogoricaa md. duruji, Telavis xevi, 

anTokis xevi, md. aragvis xeobis calkeuli Senakadebi duSeTis xevis, CoxelT xevis, nadibaanT 

xevis, araxveTis xevisa da mleTis xevis saxiT; agreTve mdinareebi laskadura da xeledula 

qvemo svaneTSi, naRvarevis xevi da sxalTis xevi mTian aWaraSi.  

aRniSnul wyalsadinarebSi Rvarcofuli aqtiurobis Sesamcireblad (maT srul gauvneb-

lebaze laparakic ki ar SeiZleba) mimarTaven rogorc kapitaluri, ise paliatiuri da 

droebiTi xasiaTis RonisZiebebs, risTvisac gamokvleuli da Sefasebuli unda iqnes im 

wyalsadinarTa ZiriTadi geometriuli, hidrologiuri Tu hidravlikuri parametrebi, romel-

Ta swori SerCevac mniSvnelovnad ganapirobebs RvarcofsawinaRo RonisZiebebis warmatebiT 

gatarebas. amgvari parametrebia: wyalsadinaris wyalSemkrebi auzis farTobi, wyalsadinaris 

maqsimalur da minimalur niSnulTa sxvaoba, kalapotis sigrZe, saSualo qanobi, myari 

Camonadenis saSualo wliuri moculoba, hidronagebobebis ganTavseba da a.S [4, 5, 6]. unda 

aRiniSnos, rom msoflios Rvarcofebis gavrcelebis regionebSi Tu sadme saWiroa Rvar-

cofsawinaRo RonisZiebebis gatareba, amis yvelaze meti aucilebloba saqarTveloSia, magram 

isini ise umniSvnelo raodenobiTaa da imdenad mcire teritoriebs moicavs, rom sakmarisi ar 

aris arsebuli RvarcofsaSiSi situaciebis gansamuxtavad. literaturuli wyaroebisa da 
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Catarebuli samecniero kvlevebis analizis mixedviT naTelia, rom saqarTvelos teritoriaze 

am mimarTebiT naklebadaa Seswavlili raWis regioni da md. rionis Senakadebi, romlebsac 

didi ziani moaqvs rogorc mosaxleobisaTvis (araerTxel dafiqsirebula adamianTa msxverp-

lic ki), aseve soflis meurneobisa da sakomunikacio qselebisaTvis. 

raWis regionis ZiriTadi mdinarea rioni. md. rioni miedineba mTis Rrma xeobaSi. mas 

saTavidan sof. glolamde samxreT aRmosavleTis mimarTuleba aqvs, glolidan q. onamde _ 

dasavleTis mimarTuleba, onis Semdeg ki ZiriTadad samxreTiskenaa orientirebuli. xeoba am 

ubanze ZiriTadad V-sebri, alag-alag trapeciisebria. misi sigane fskeris gaswvriv 0.1-dan 0.4 

km-mde icvleba, sxva SemTxvevaSi ki 0.4_1.5 km-mdea. saTavidan pirveli oci km-is manZilze misi 

sigane zogjer 50 m-mdec mcirdeba. xeobis ferdobebi umetesad damrecia, zogan Cazneqil-

amozneqili. Senakadebi umetes SemTxvevaSi Rvarcofuli xasiaTisaa, maT gamoaqvT didi raode-

nobiT myari masala da SesarTavebTan qmnian gamozidvis konusebs [3]. xeobis trapeciisebr 

nawilSi gvxvdeba terasebi. maTi sigane soflebTan (Rebi, Wiora) Seadgens 250 _ 300 m-s; q. 

onTan da soflebTan (nigvznara, sori, seva) _ 300 _ 500 m-s; sof. qviSnarTan ki _ 300 _ 600 m-s. 

5 km sigrZisa da 0.5 – 0.8 km siganis yvelaze didi terasa aris mdinaris marjvena sanapiroze 

sof. kvacxuTsa da sof. bostanas Soris. xeobaSi terasebis simaRle icvleba ZiriTadad 2 _ 3 

m-dan 3 _ 6 m-mde. gamonaklisia 10_25 m-mde simaRlis terasebi (q. ambrolauri, sof. bostana). 

terasebi agebulia aluviur-deluviuri danaleqebiT, romlebic gadafarulia Tixnari niada-

gebiT, sadac ganTavsebulia saxnavi miwebi, venaxebi, xexilis baRebi da dasaxlebuli punqtebi. 

wyaldidobebisa da wyalmovardnebis dros mdinaris Walebi ifareba 0.3_0.5 m simaRlis, iSviaT 

SemTxvevaSi ki 0.5 _ 0.8 m simaRlis wylis feniT. mdinaris kalapotis sigane saTavidan q. 

quTaisamde icvleba 6 m-dan (md. saxnavis wylis SesarTavi) 62 m-is farglebSi (sof. JoneTi), 

xolo wylis nakadis siRrmea 0.5 _ 3.6 m-mde; siCqareebi _ 0.7 _ 1.5 m/wm-dan 2 _ 4,2 m/wm-mde. mdi-

naris udidesi qanobia (86.8 %) saTavesTan, umciresi ki (3.5%) _ sof. ofurCxeTTan. kalapotis 

fskeri uswormasworoa da 10%-ze meti daxrilobis SemTxvevaSi gvxvdeba 2 m-mde diametris 

mqone lodebi. aRniSnul ubanze md. rionis ZiriTadi hidravlikuri maxasiaTeblebi mocemulia 

1-l cxrilSi. 

 cxrili 1 
 

md. rionis zogierTi Senakadis xeobis aRweriloba raWis teritoriaze 
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md. nacarula saTaves iRebs myinvar nacaruladan z. d. 2878 m simaRleze. igi war-

moadgens md. rionis marcxena Senakads da uerTdeba mas sof. glolamde 1 km-iT zemoT.  

 mdinaris sigrZe 14 km-ia, saerTo vardna _ 1728 m, saSualo daxra _ 123,4 %, wyal-

Semkrebi auzis farTobi _ 52 km2, auzis saSualo simaRle z. d. _ 2435 m. wyalSemkreb 

auzSi, romelic kavkasionis qedis samxreT ferdobzea ganTavsebuli, mdinareTa qseli nak-

lebadaa ganviTarebuli. TiTqmis yvela Senakadi mis zemo welSi mdebareobs da saTaves 

uSualod myinvarebidan iRebs. reliefi Zlier danawevrebulia Rrma xeobebiT da 

warmodgenilia glacialuri formebiT, sadac ZiriTadi qanebia granitebi da gneisebi. 

xeobis ferdobis daxriloba aRemateba 30%-s. maTi zedapiri mTel sigrZeze Zlier erozi-

rebulia da daxramulia eroziuli CaWrebiT, romelTa SesarTavebTan qva-RorRisagan Seqm-

nilia gamozidvis konusebi. mdinaris kalapoti uswormasworoa da Caxergilia qvis 

lodebiT, romelTa diametri 0.7_1.5 m-ia.  

md. WanWaxi saTaves iRebs myinvar WanWaxidan z. d. 2660 m-ze. igi md. rionis marcxena 

Senakadia da uerTdeba mas sof. glolidan 0,5 km-iT zemoT 1110 m-is simaRleze. mdinaris 

sigrZe 20 km-ia, saerTo vardna _ 1550 m, saSualo daxriloba _ 77.5 %, wyalSemkrebi auzis 

farTobia 185 km2, xolo saSualo simaRle z. d. _ 2500 m. mdinares erTvis 34-mde Senakadi, 

romelTa saerTo sigrZe 131 km-ia. mdinareTa qselis sixSirea 0.71. wyalSemkrebi auzi 2000 m-

is zemoT warmodgenilia alpuri mdeloebiT, romlebsac qvemoT mohyveba subalpuri mcena-

reulobis viwro zoli. auzis danarCeni nawili ki dafarulia Sereuli tyiT, sadac 

Warbobs wiwvovan mcenareTa jiSebi. mdinaris xeoba saTave nawilSi varclisebri formisaa, 

Semdgom Rebulobs V-sebr formas, xolo kurort Sovis qvemoT marTkuTxeds emsgavseba da 

aseTad rCeba SesarTavamde. xeobis sigane zeda kideze xSirad icvleba. saTavesTan misi 

siganea 1500 m, Semdeg TandaTan mcirdeba 450 m-mde, SesarTavisaken isev farTovdeba 800 _ 

850 m-mde. xeobis Ziri saTavesTan saSualod 30-40 m-ia. zog adgilebSi misi sigane mcirdeba 

4_6 m-mde da mTlianad eTmoba kalapots. is SesamCnevad farTovdeba 120_550 m-mde Se-

sarTavisaken, sadac xeobas sworkuTxa forma aqvs. ferdobis daqaneba umetes SemTxvevaSi 

25_40%-ia, zog SemTxvevaSi ki 60%-s aRwevs. ferdobebze xSiria eroziuli Rrmulebi. 

kurort SovTan marjvena sanapiroze iwyeba 400_500 m siganis terasa, romelic dinebis 

mimarTulebiT viwrovdeba da sof. glolis zemoT 2 km-Si gadadis marcxena sanapiroze. iq, 

sadac marcxena sanapiros terasa viwrovdeba (sof. glola), viTardeba 150 _ 200 m siganis 

marjvena sanapiros terasa da ase gasdevs mdinares SesarTavamde. xeobis fskeris mimdebare 

ferdobebze xSiria gruntis wylebis gamodineba mineraluri wylebis saxiT (gansakuTrebiT 

kurorti Sovis midamoebSi). mdinaris saTavesTan Wala ar gvxvdeba. Sua da qvemo welSi ki 

SeiniSneba 10 _ 15 m siganis Wala viwro zolebis saxiT, romlis sigane SesarTavTan far-

Tovdeba 60 m-mde. wyaldidobebisa da wyalmovardnebis dros Walebi itboreba 0.2_0.7 m 

siRrmeze; SesarTavTan datborvis siRrme 1.5 m-ia. wylis nakadis moZraobis siCqaris 

cvalebadoba kalapotSi _ 1.5 – 4 m/wm.  

wyaldidobebi damaxasiaTebelia wylis Tbili periodisaTvis. mdinaris wylis donis 

mateba iwyeba aprilis TveSi da Tavis maqsimums aRwevs maisSi. am periodSi SeiniSneba 

wvimebiT da dRe-Ramuri temperaturuli ryevebiT gamowveuli wyalmovardnebic. ivlisis Sem-

deg iwyeba mdinaris wylis donis TandaTanobiTi kleba, rac grZeldeba seqtembris bolomde, 

Tumca, arc Tu ise iSviaTad, aRiniSneba Semodgomis wvimebis wyalmovardnebic. wylis 

maqsimaluri donea 1.5 m saTaveebTan, 1.3 m _ sof. gurSevkasTan, 1.8 m _ kurort SovTan, 2.5 m _ 

bubiswylis SesarTavis qvemoT da 2.8 m _ sof. glolasTan. katastrofuli wyalmovardnebis 

dros wyali gadmodis WalebSi, recxavs niadags da angrevs xidebs. saSualo wliuri xarji 
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icvleba 6.18 m3/wm-dan 7.72 m3/wm-mde. saSualo Tviuri xarjia 17.3 m3/wm, wylis maqsimaluri xar-

ji _ 34.2 m3/wm. mdinares didi raodenobis natani moaqvs maisidan agvistos CaTvliT. misi 

saSualo Tviuri sidide Seadgens 3.3 da 7.9 kg/w-s. udidesi saSualo Tviuri sididea 260 kg/w. 

(1950 w.), udidesi saSualo simZlavre ki Seadgens 15000 gr/m3-s.  

md. sakao (sakaura) saTaves iRebs leCxumis qedis aRmosavleT ferdobze z. d. 2940 m-

ze da Caedineba md. rionSi sof. lagvanTasTan. misi sigrZea 30 km, saerTo vardna _ 2121 m, 

saSualo qanobi _ 77.0 %, wyalSemkrebi auzis farTobi _ 169 km2, auzis saSualo simaRle  

z. d. – 2000 m. mdinares aqvs 13 Senakadi. maTi saerTo sigrZea 45 km (TiToeuli maTgani 

naklebia 10 km-ze), mdinareTa qselis sixSirea 0.46. wyalSemkrebi auzi asimetruli formisaa 

da meridianuli mimarTuleba aqvs. mTiani reliefi gamoirCeva mkveTri moxazulobiT, 

warmodgenilia kldovani mwvervalebiT, romlebic aRwevs da aWarbebs kidec 3000 m-s. mdi-

naris SesarTavTan reliefi SedarebiT dadablebulia (1200 _ 1300 m) da inarCunebs Zlier 

danawevrebul saxes. geologiuri TvalsazrisiT auzi ZiriTadad warmodgenilia krista-

luri qanebiT, mdinaris qvemo welSi ki Warbobs kirqvebi. ZiriTadi qanebi gadafarulia 

tyis sxvadasxva niadagiT. 

mcenareuli safari, romliTac dafarulia xevebi da mdinareTa xeobebi, Zalze 

mravalferovania. 2000 m-ze maRla gavrcelebulia alpuri mdeloebi, romlebic reliefis 

dadablebasTan erTad icvleba subalpuri mcenareebiT. mis qvemoT ki Sereuli tyeebia 

kargad ganviTarebuli qvetyiT. mTeli teritoriis 50 % tyes ukavia. mdinare miedineba 

Rrma, V -sebri formis xeobaSi, romelic umetesad tyiTaa dafaruli. zogierT adgilas 

xeoba Rebulobs trapeciis formas. 

ferdobebi mTeli mdinaris sigrZeze daxrilia 30 _ 50 %-iT, iSviaT SemTxvevaSi 60%-iT 

(sof. xideSlebi). FferdobTa Ziri aviwroebs xeobas 5_10 m-mde. zog adgilas (sof. xideSlebis 

qvemoT) xeobis Ziri farTovdeba da orive napirze warmodgenilia terasebi, romlebic calkeu-

li wvetebiT vrceldeba SesarTavamde. terasebis sigane ZiriTadad 14_20 m-ia, simaRle _ 2_2.5-

dan 5_6 m-mde. maTi daxriloba rogorc ganivi, ise grZivi mimarTulebiT 1 – 4%-ia. mdinaris 

mTel sigrZeze TiTqmis ar gvxvdeba Wala. is mxolod sof. lagvanTis raionSia da aqvs 80Mm-

mde sigane da 0.2 _ 0.3 m simaRle. Walis zedapiri uswormasworoa da Zlieraa datvirTuli 

msxvili qvis lodebiT da kldis natexebiT. wyaldidobebis dros Wala mTel siganeze ifareba 

0.8 _ 1 m-mde simaRlis wylis feniT. mdinare aq ganStoebebis gareSe miedineba. mxolod sof. 

lagvanTasTan iyofa kalapoti or totad da warmoiqmneba 100 m sigrZis, 40 m siganisa da 0.5 m 

simaRlis kunZuli. wyaldidobebisa da wyalmovardnebis dros kunZuli wyliT ifareba. wylis 

siRrme mdinareSi icvleba 0.3_0.5 m-dan 1.2 m-mde, dinebis siCqare ki _ 0.8 m/wm-dan 1.6 m/wm-mde. 

wlis Tbili periodi xasiaTdeba zamTarSi dagrovili Tovlis maragis dnobiT. wyal-

didoba iwyeba aprilis pirvel ricxvebSi, piks aRwevs mais-ivnisSi da grZeldeba seqtem-

bris dasawyisamde. Tavsxma wvimebiT gamowveuli doneebis mkveTri cvalebadoba SeimCneva 

agvisto-seqtembersa da oqtomberSi. mdinaris saSualo wliuri xarji sof. lagvanTasTan 

warmoadgens 7.65 m3/w-s, xolo misi Sesabamisi Camonadenis moduli tolia 45.5 l/w km2-isa; 

udidesi xarjis sidide ki Seadgens 52.0 m3/w-s (1953 w.).  

 md. jejora warmoiqmna ramdenime myinvaruli nakadulisagan kavkasionis mTavari 

qedis samxreT-dasavleT ferdobze z. d. 2119,7 m-is simaRleze da erTvis md. rions q. onTan 

768 m simaRleze. mdinaris sigrZea 50 km, saerTo vardna _ 1352 m, saSuali daxriloba _ 27%, 

wyalSemkrebi auzis farTobi _ 438 km2, misi saSualo simaRlea z. d. 1865 m, ZiriTadi 

Senakadebia gramula (sigrZe 16 km) da Qqvedrula (sigrZe 19 km). garda amisa, mdinares aqvs 

87 mcire Senakadi saerTo sigrZiT 147 km. wyalSemkrebi auzi simetriuli formisaa, romlis 
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sigrZe 52_53 km-ia, sigane _ 10 km. wyalSemkrebi auzis zedapiri warmodgenilia mkveTrad 

danawevrebuli reliefiT da maRali mwvervalebiT. mTavari mdinarisa da misi Senakadebis 

xeobebi Zalze CaRrmavebulia. mdinareTa saTaveebTan kargadaa SenarCunebuli myinvaruli 

formebi. CaRrmavebebSi Cawolilia 7.29 km2 saerTo farTobis mudmivi Tovli. mdinaris Sua 

da qvemo welSi bevrganaa ganviTarebuli karstuli adgilebi. geologiuri TvalsazrisiT 

wyalSemkreb auzSi gavrcelebulia porfirituli qanebi da warmodgenilia breqCiebiTa da 

tufebiT, agreTve kirqvebiT. niadagis safari ZiriTadad warmodgenilia TixnarebiT, 

romlebSic patara qvebis minarevebia. mcenareuli safari atarebs mkveTrad gamoxatul 

zonalur xasiaTs. mdinaris xeobis zeda nawili umetesad V -sebri formisaa. calkeul 

monakveTebze ki _ trapeciuli formis. V -sebri xeobis fskeri Zalze viwroa (5_30 m), xo-
lo trapeciisebri formis xeoba farToa da 400 _ 700 m-mde siganisaa. xeobaTa ferdobebi 

umetes SemTxvevaSi amozneqilia da didi qanobiT (20–60 %) xasiaTdeba. soflebis _ leTisa 

da kevseltis regionSi Senakadebi qmnis 0.6 – 0.8 km sigrZis da 0.7 _ 1.0 km siganis mZlavr 

gamozidvis konusebs. terasebis sigane icvleba 10-dan (zeda da Sua dinebasTan) 400 m-mde 

(sof. kirovTan). maTi zedapiris nawili moxnulia, nawili ki tyesa da buCqnars ukavia. 

mdinares aqvs Wala sof. kirovsa da Seubans Soris, agreTve SesarTavTan, romelTa sigane 

icvleba 70 _ 250 m-mde. terasebis qva-RorRiani zedapiri umetesad mosworebulia. wyal-
movardnebis periodSi Walebi ifareba 0.3 _ 1.4 m-mde simaRlis wyliT. mdinaris kalapoti 

md. qvedrulas SesarTavs qvemoT itoteba da warmoiqmneba 4 _ 300 m saerTo sigrZisa da 1 _ 

1.3 m simaRlis kunZulebi. wyaldidobebisa da wyalmovardnebis dros es kunZulebi wyliT 

ifareba. mdinaris nakadis sigane meryeobs 2-dan (saTave) 20 m-mde (SesarTavi), siCqare 

icvleba 1.2-dan 3 m/wm-mde. doneTa reJims axasiaTebs gazafxul-zafxulis wyaldidoba da 

wyalmovardnebi. doneebis mateba iwyeba martSi da grZeldeba agvistomde. maqsimaluri 

done fiqsirdeba maisSi, wvimismieri wyalmovardnebi _ Semodgomaze. mdinaris myari natanis 

reJimi icvleba wylis reJimTan SesabamisobaSi da maqsimalur mniSvnelobas aRwevs 

gazafxul-zafxulis wyaldidobisas. wliuri myari natanis odenoba Seadgens 16 000 t-s. 

md. luxuni saTaves iRebs mcire wyarodan, romelic ganTavsebulia leCxumis qedis 

samxreT ferdobze z. d. 2650 m-ze da uerTdeba md. rions marjvena sanapirodan sof. wesTan. 

mdinaris sigrZe 39 km-ia, saerTo vardna _ 2038 m, saSualo daxriloba _ 52.2 %; wyalSemk-

rebi auzis farTobi _ 293 km2, misi saSualo simaRle _ 1750 m. ZiriTadi Senakadia xeoris-

wyali (sigrZe _ 14 km). garda amisa, mdinares erTvis 32 mcire Senakadi. maTi saerTo sigrZea 

81 km. mdinareTa qselis sixSirea 0.5. wyalSemkreb auzs aqvs asimetriuli forma. mas zemo 

welSi mkveTrad gamoxatuli rTuli forma aqvs wvetiani mwvervalebiT da mdinareTa Rrma 

xeobebiT. zogierT CaRrmavebaSi mudmivi Tovli da yinulovani masaa Cawolili. Sua da 

qvemo dinebaSi aseve rTuli reliefia, magram SedarebiT naklebad danawevrebuli. auzis 

niadaguri da mcenareuli safari atarebs mkveTrad zonalur xasiaTs. mdinaris xeoba zeda 

da Sua dinebis zonaSi warmoadgens Rrmad CaWril xeobas, romlis fskeris siganea 5_7 m. 

danarCen nawilSi is V -sebri formisaa da misi fskeris sigane Seadgens 30_40 m-s. fer-

dobebi ZiriTadad amozneqilia, qanobi Seadgens 30_50%-s. xeobis ZirSi maTi qanobi 

mkveTrad izrdeba da 70_80%-s aRwevs. mdinaris Wala ganviTarebulia mxolod qvemo welis 

zonaSi da moklebulia mcenareul safars. wyaldidobisa da wyalmovardnebis periodSi 

ifareba 0.5 – 1 m-mde siRrmis wylis feniT. mdinaris sigane icvleba 5 _ 12 m-is farglebSi, 

siRrmeebi _ 0,4 _ 1,0 m-mde; nakadis siCqare _ 1 m/wm-dan 3 m/w-mde. doneebis reJimi xasiaTdeba 

gazafxulis wyaldidobebiT, romlebic warmoiqmneba sezonuri Tovlis da myinvarebis dno-



51 
 

biT. aseve xSiria Semodgomis wyalmovardnebic, romlebic gamowveulia xangrZlivi wvime-

biT da zogjer katastrofuli xasiaTisaa (1953 w.). 

md. rionisa da zogierTi misi Senakadis Sesaxeb statiaSi moyvanili msjeloba ar 

asaxavs srulad raWis teritoriaze arsebul mdinareul qselSi mimdinare Rvarcofuli 

movlenebis realur suraTs, radgan isini ar warmoadgenen wyalSemkreb auzebsa da 

Camonadenis arteriebSi mimdinare Rvarcofuli masis formirebisa da misi gadaadgilebis 

klasikur magaliTebs.  

adgilobrivi macxovreblebis gamokiTxvis Sedegad dadgenilia, rom md. rionis saTavidan 

q. onamde arsebobs mcire zomis 50-mde marjvena da marcxena Senakadi, romlebzec warsulSi 

dafiqsirebuli iyo Rvarcofuli procesebis formirebisa da masTan dakavSirebuli 

katastrofuli movlenebis ganviTarebis mravali SemTxveva. am SemTxvevebs ukavSirdeba iseTi 

negatiuri Sedegebi, rogoricaa regionSi arsebuli infrastruqturis dazianeba, md. rionis 

kalapotis gadaketva da adamianTa msxverpli. es ukanaskneli faqti migvaniSnebs am Senakadebis 

da maTi wyalSemkrebi auzebis saTanado kuTxiT Seswavlis aucileblobaze, raTa droulad 

iqnes dagegmili da ganxorcielebuli Sesabamisi prevenciuli RonisZiebebi.  

qveyanaSi Rvarcofuli situaciebis Sefasebis mizniT da adekvaturi dacviTi 

RonisZiebebis SesamuSaveblad Seqmnilia cxrilebi, sadac moyvanilia Rvarcofuli xasiaTis 

ZiriTad wyalsadinarTa dasaxeleba da maTi geometriuli, hidrologiuri da hidravlikuri 

parametrebi rogorc mTlianad Rvarcofuli xasiaTis SenakadebisaTvis, ise am Senakadebis 

calkeuli ubnebisaTvis _ zeda ubani, satranzito zona da qveda ubani nariyis konusiT, rac 

imis saSualebas iZleva, rom isini Semdgom gamoyenebul iqnen calkeuli obieqtebisaTvis 

saproeqto samuSaoebis Sesasruleblad (cxrilebi 2 da 3). 

cxrili 2 
 

md. rionis Rvarcofuli xasiaTis marcxena Senakadebisa da maTi calkeuli ubnebis  

(zeda, satranzito zona da qveda nariyis konusiT) ZiriTadi hidravlikuri maxasiaTeblebi 
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1 

 

_ 

 

 131 

 

 25 000 

 

 2400 

 

 800 

 

 0. 064 

 

 

1.1 
      zeda ubani 

 5000  2400 1860   0.108 

1.2 
      satranzito ubani 

 9000  1860 1330  0.058 

1.3       qveda ubani nariyis konusiT 

 11000  1330  800  0.048 

 

fizikur-meqanikuri da reologiuri xasiaTis Tvisebebis garda, Rvarcofebi Cveulebriv 

wylis nakadebTan SedarebiT xasiaTdeba 11 _ 20 m/wm anomaliuri siCqareebiT, 5 _ 10 m siRrmiTa 

da, rac mTavaria, damangreveli Zalis mqone didi moculobis (50 _ 90 m3) qvebiT [2 _ 4].  
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cxrili 3 
 

md. rionis Rvarcofuli xasiaTis marcxena Senakadebisa da maTi calkeuli ubnebis  

(zeda, satranzito zona da qveda nariyis konusiT) ZiriTadi hidravlikuri maxasiaTeblebi 
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 1 2
1

 

1 2 3 4 5 6 7 8 9 10 11 

1 _  37  11 000  2300  800  0.136  

1.1 
      zeda ubani 

 3300  2300  1700  0.181 

1.2 
      satranzito ubani 

 3700  1700  1200  0.135 

1.3       qveda ubani nariyis konusiT 

 4000  1200  800  0.100 

 

aRniSnul TvisebaTa arsebobasTan dakavSirebiT Rvarcofebis hidrologiuri da 

hidravlikuri gaangariSebis dros gansakuTrebuli yuradRebis Rirsia maTi iseTi paramet-
rebis dadgena, rogoricaa nakadis sawyisi winaRoba Zvraze, misi siRrme, TviT kalapotis 

konfiguracia gegmaSi da qanobebis mniSvnelobebi kalapotis calkeul ubnebze. Tu nakadis 

sawyisi winaRoba Zvraze i h   0 0 , sadac  nakadis moculobiTi wonaa, i kalapotis qanobi 

da h 0 nakadis gaCerebis siRrme, am SemTxvevaSi RvarcofsawinaRo nagebobaTa hidravlikuri 

gaangariSebis principebi Zireulad gansxvavdeba tradiciuli meTodebisagan. amitom amgvari 

gaangariSebebis ganxorcielebamde aucilebelia zemoT miTiTebuli maxasiaTeblebis 

raodenobrivi mniSvnelobebis dadgena.  
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 garemos dacva 

 

Rvarcofuli xasiaTis ZiriTadi wyalsadinarebi da maTi mTavari 

parametrebi 

z. WarbaZe 

(saqarTvelos teqnikuri universitetis wyalTa meurneobis instituti)  

 

reziume: statiaSi ganxilulia raWis regionSi md. rionis Rvarcofuli xasiaTis 

wyalsadinarebi. Rvarcofis aqtiurobis Sesamcireblad gamokvleul da Sefasebul iqna 

wyalsadinarTa ZiriTadi geometriuli, hidrologiuri da hidravlikuri parametrebi, rac 

sawindaria RvarcofsawinaRo RonisZiebebis warmatebiT gatarebisaTvis. 

 AAA 

 
 

 ENVIRONMENTAL PROTECTION 
 

 

 THE BASIC MUDFLOW TRIBUTARIES AND THEIR MAIN PARAMETERS  

 Z. Charbadze 

(Institute for Water Resources of Georgian Technical Univesity) 

 

Resume: There is discussed the mudflow tributaries of the river Rioni. For the softening of water-course activity  

there was researched and  estimated major geometrical, hydrologic and hydrauvlic parameters. There are considered 

anti-scour events that contribute to the functioning of the antti - mudflow. 

 

  

 

 ОХРАНА ОКРУЖАЮЩЕЙ СРЕДЫ 

 

 ОСНОВНЫЕ ВОДОТОКИ СЕЛЕВОГО ХАРАКТЕРА И ИХ ГЛАВНЫЕ ПАРАМЕТРЫ  

 З. Чарбадзе  

(Институт водного хозяйства Грузинского технического университета) 

 

Резюме: Рассмотрены водотоки селевого характера р. Риони. Для смягчения активности селя 

исследованы и оценены основные геометрические, гидрологические и гидравлические параметры водотоков, 

которые являются основой для проведения противоселевых мероприятий. 
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sazogadoebrivi geografia 

 

 

 

 

saqarTvelos regionebis mosaxleobis cxovrebis xarisxis 

sazogadoebriv-geografiuli kvleviს axali alternatiuli meTodebis 

damuSaveba* 

n. gavardaSvili, a. gavardaSvili 

(garemos dacvis ekocentri) 

 

saerTaSoriso indeqsebi da reitingebi erT-erTi saSualebaa, romlis mixedviTac 

SesaZlebelia Sefasdes ama Tu im qveynis progresi sxvadasxva mimarTulebiT. indeqsi aris 

empiriuli monacemis an monacemebis mixedviT formirebuli maCvenebeli, romelic mniSvnelobas 

iZens da droSi icvleba monacemebis cvlilebis Sesabamisad. indeqsi warmoadgens abstraqtul, 

xelovnurad Seqmnil models, romelic mxolod miaxloebiT SeiZleba asaxavdes arsebul 

realobas. indeqsis validuroba da misi interpretacia damokidebulia kvlevisas gamoyenebul 

meTodologiaze. indeqsebze dafuZnebuli daskvnebis araswori ganzogadebis Tavidan 

asacileblad yuradReba unda mieqces, Tu romel konkretul sakiTxs/sferos afasebs indeqsi 

da ra monacemebia gamoyenebuli misi gamoTvlisas.  

sazogadoebis cxovrebis xarisxis Sesafaseblad Tanamedrove msoflioSi bevri 

gansxvavebuli Tu msgavsi ekonomikuri, socialuri da integrirebuli maCvenebeli da indeqsi 

gamoiyeneba. maT Soris yvelaze popularulia cxovrebis donis indeqsi, gaeros adamianuri 

ganviTarebis indeqsi, cxovrebis xarisxis indeqsi da a.S. amasTanave, sagrZnoblad izrdeba 

cxovrebis xarisxis, rogorc sazogadoebis mdgomareobis amsaxveli da adamianebis mier Tavisi 

cxovrebis sxvadasxva mxaris subieqturi Sefasebis momcveli kompleqsuri maCveneblis roli. 

cxovrebis xarisxis globaluri maCveneblis gansazRvram SesaZlebelia xeli Seuwyos 

kacobriobis ganviTarebis socialurad misaRebi alternativebis SedarebiTs analizs; ra Tqma 

unda, im faqtorTa cvlilebebis gaTvaliswinebiT, romlebic cxovrebis xarisxis maCveneblis 

miRebisas gamoiyeneba.  

cxovrebis xarisxi, rogorc zogadi cneba, sxva ganzomilebebTan erTad aerTianebs 

subieqtur da obieqtur informacias. mocemul modelSi geografiuli mecnierebis poziciidan 

yvelaze didi mniSvneloba eniWeba sam midgomas. esenia: socialuri, garemos dacviTi da 

aRqmiTi. TiToeuli maTgani, Tavis mxriv, aerTianebs maxasiaTeblebs, romlebic icvleba ukidu-

resad obieqturidan ukiduresad subieqturamde. geografiuli mecnierebisaTvis mniSvnelovani 

samive aspeqti warmodgenilia konceptualur modelSi (nax. 1). 

                                                 
* aRniSnuli proeqti ganxorcielda SoTa rusTavelis saxelobis saqarTvelos erovnuli samecniero 

fondis finansuri xelSewyobiT (prezidentis samecniero granti axalgazrda mecnierTaTvis #52/31 - 

2013 w.). winamdebare publikaciaSi gamoTqmuli nebismieri azri ekuTvnis avtors da SesaZlebelia ar 

asaxavdes saqarTvelos erovnuli samecniero fondis Sexedulebas.  
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nax. 1. cxovrebis xarisxis komponentebi 

 

 

zogierTi avtori (magaliTad, j. veijeri) miiCnevs, rom cxovrebis xarisxisa da stan-

dartis gamoTvla specialuri formulebis saSualebiT xorcieldeba. maTi azriT, cxovrebis 

standarti warmoadgens produqciis saerTo raodenobisa da masze gaweuli xarjebis mosax-

leobis saerTo raodenobaze gayofis Sedegs, xolo cxovrebis xarisxi _ sami komponentis 

jams, romelSic Sedis cxovrebis ZiriTadi standarti, momsaxurebaTa raodenoba da cxovrebis 

xarisxi drois garkveuli monakveTisaTvis, adamianTa mier dagrovebuli gamocdilebis 

xarisxi. 

Tanamedrove geografiul mecnierebaSi socialuri ganviTarebisa da ekonomikuri zrdis 

Sedegad warmoqmnili movlenis Seswavlidan misi, rogorc “adamianis SesaZleblobaTa 

gafarToebis xelSemwyobi faqtoris” gaazrebaze gadasvlam, ukanasknel aTwleulebSi cxov-

rebis xarisxisadmi interesis zrda gamoiwvia. Tumca samecniero kvlevaTa Teoriul-

meTodologiuri bazis ganviTarebis done jer kidev dabalia. garda amisa, dazustebas sa-

Wiroebs termini “cxovrebis xarisxi” da sazogadoebriv-geografiul mecnierebaSi misi 

adgilis gansazRvra. koreqtirebas moiTxovs mosaxleobis cxovrebis xarisxis monitoringis 

meTodebi. mcirea regionul kvlevaTa raodenobac. aRniSnuli sakiTxebi ganapirobebs 

cxovrebis xarisxis Tanamedrove Seswavlis aqtualurobas.  

Temis aqtualurobas zrdis is faqtic, rom jerjerobiT msoflioSi ver moxerxda im 

erTian maxasiaTebelTa sistemis Camoyalibeba, romlis safuZvelzec SesaZlebeli iqneba 

momavalSi cxovrebis xarisxis indeqsis gansazRvra. magaliTad, r. baueris redaqtorobiT 

gamosul SromaTa krebulSi dasaxelebulia 12 maCvenebeli: profesiuli ganaTlebis 

SesaZleblobebi, ganaTleba asakobrivi jgufebis mixedviT, xmis micemis ufleba, saqonlis 

arCevani, informacia saerTaSoriso da sawarmooo problemebis Sesaxeb, calkeuli regio-

nisaTvis Tavisufali drois mniSvneloba, parkebi da sportuli dawesebulebani, samarTleb-

rivi daculoba, moxmarebis saerTaSoriso fondebi, moxucebulTa uzrunvelyofa, qalaqebis 

silamaze, komunaluri sakiTxebis mogvarebisas moqalaqeTa CarTuloba. 

saqarTvelosTvisac Temis aqtualuroba ganpirobebulia cxovrebis xarisxis, rogorc 

Zalian mravalmxrivi indikatoris, CamoyalibebiT, romelic iTvaliswinebs ara marto 

ekonomikur maCveneblebs, aramed adamianis saqmianobisa da cxovelqmedebis iseT sferoebs, 

rogoricaa politikuri Tavisufleba, rekreacia, Sromis usafrTxoeba da a. S. Cveni 

 socialuri 

 obieqturi indikatorebi 

 subieqturi Sefasebebi 

 garemos dacviTi 

 obieqturi indikatorebi 
 subieqturi Sefasebebi 

 aRqmiTi (percefciuli) 

 fardobiTi mniSvnelobebi 

 warmodgena adgilis Sesaxeb  
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qveynisTvis am sakiTxis kvleva kidev ufro aqtualuria naklebad Seswavlulobisa da masTan 

dakavSirebul samecniero kvlevaTa simciris gamo.  

cxovrebis xarisxis indeqsi sakmaod srulyofilad gamoxatavs qveyanaSi arsebul 

socialur-ekonomikur, politikur Tu fsiqologiur mdgomareobas. Tumca, gamomdinare iqidan, 

rom aRniSnuli indeqsi garda obieqturisa, subieqtur da fsiqologiur faqtorebsac iTvalis-

winebs, am ukanasknelma SesaZloa mniSvnelovnad Secvalos an daamaxinjos suraTi. dResdRe-

obiT misi Seswavla ZiriTadad calkeuli qveynebis doneze mimdinareobs (ramdenime gamo-

naklisis garda). rac Seexeba am maCveneblis safuZvelze qveynis Siga regionuli sxvaobebis 

gamovlenas, es sakmaod iSviaTia indeqsis misaRebad saWiro monacemebis ararsebobis gamo. ase-

Tive mdgomareobaa saqarTveloSi. msgavsi kvleva Cvens qveyanaSi faqtobrivad ar Catarebula.  

calke sakiTxad SeiZleba gamoiyos im indikatorebis gansazRvris sakiTxi, romlebic 

cxovrebis xarisxis gamoTvlisas unda iqnes mxedvelobaSi miRebuli. ZiriTadi siZnelea is, 

rom cxovrebis xarisxis Semadgeneli bevri elementis raodenobrivad gansazRvra ver xor-

cieldeba.  

Cven mier ramdenime wlis ganmavlobaSi mimdinareobda cxovrebis xarisxis kvlevisa da 

misi indeqsis daTvlis sxvadasxva xerxis moZieba da Seswavla. unda aRiniSnos, rom TiTqmis 

yvela maTgani efuZneboda mSral statistikur informacias, romlis mopovebac mTlianad 

saqarTveloSi da miT umetes mis regionebSi, Zalian rTuli an TiTqmis SeuZlebeli aRmoCnda.  

kidev ufro rTulia cxovrebis xarisxis indeqsis Semadgeneli bevri komponentisTvis 

ricxviTi mniSvnelobebis miniWeba da cxovrebis xarisxis indeqsis axali formulis Seqmna, 

radgan arc erTma gavlenianma organizaciam, romelic awarmoebs aRniSnuli tipis kvlevas, ar 

gagviziara formula. Cven mier Seswavlili yvela kvleva Tu cxovrebis xarisxis indeqsis 

daTvlis mcdeloba iTvaliswinebda mxolod obieqtur statistikur informacias. arc erT 

maTganSi ar gvxvdeba subieqturi faqtorebis gamoyeneba. aqve unda aRiniSnos, rom cxovrebis 

xarisxi yvelaze metad imiT gansxvavdeba sxva msgavsi maxasiaTeblebisgan (magaliTad, 

cxovrebis done), rom masSi aucileblad unda aisaxos adamianis mier Tavisi cxovrebis 

Semadgeneli komponentebis subieqturi aRqma.  

gamomdinare iqidan, rom saqarTveloSi mTliani qveynis donezec ki ar arsebobs bevri 

monacemi, romlebic aucileblad unda gamoviyenoT cxovrebis xarisxis indeqsis daTvlisas, 

gadavwyviteT, rom maTematikuri modelirebis saSualebiT Segveqmna cxovrebis xarisxis indeq-

sis daTvlis alternatiuli modeli, romelic swored adamianebis mier garkveuli sakiTxebis 

subieqtur Sefasebebs daefuZneboda. swored esaa naSromis hipoTeza. amisaTvis SeirCa ram-

denime mniSvnelovani indikatori (Cvens SemTxvevaSi aseTi aris 8). maT safuZvelze movaxdenT 

sociologiur gamokiTxvas, romlis drosac respondentebma 1-dan 5-mde qulebis miniWebiT 

unda SeZlon maTi Sefaseba. respondentebis arCeva SemTxveviTi arCeviTobis principiT moxdeba. 

cxovrebis xarisxis gansazRvrisaTvis (romlis xarisxobrivi da raodenobrivi maCve-

neblebi yovel wels icvleba) viyenebT Semdeg maTematikuri models: 

  

 ( , , , , , , , ),Y f X X X X X X X X 1 2 3 4 5 6 7 8  (1) 

sadac X1 sicocxlis usafrTxoebaa (igulisxmeba qveyanaSi arsebuli kriminaluri mdgo-

mareoba, adamianze Zaladobis _ mkvlelobis, gaupatiurebis, yaCaRobis, adamianis gatacebis 

faqtebi da teroristuli aqtebi);  
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X2 _ ekologiuri problemebi (bunebrivi landSaftisa da sacxovrebeli garemos 

usafrTxo mdgomareoba, garemos gaWuWyianeba, bunebrivi da teqnogenuri katastrofebis 

warmoSobis riski); 

X 3 _ jandacva (samedicino dazRveviT uzrunvelyofa, mcirewlovani bavSvebis acrebis 

maCveneblebi, pensionerTa mdgomareoba, samedicino momsaxurebis xarisxi); 

X4 _ ganaTlebis sistemis efeqturoba (skolebSi axalgazrdebis profesiuli swavlebis 

done da axalgazrda mecnierTa ganaTlebis donis Sesabamisoba saerTaSoriso standartebTan); 

X5 _ genderuli viTareba (qalebis/kacebis mdgomareoba ojaxsa da sazogadoebaSi, oja-

xuri Zaladoba); 

X 6 _ mosaxleobis ekonomikuri mdgomareoba (sazogadoebis saSualo fenis xelfasebis 

da pensiebis siaxlove qveyanaSi dafiqsirebul saarsebo minimumTan, ojaxis Semosavlebisa da 

moTxovnilebis Tanafardoba, umuSevrobis statistika da asaki, komunaluri da sagadasaxado 

maCveneblebis, sasursaTo produqtebisa da samedicino medikamentebis Rirebulebebis Ta-

nafardoba minimalur xelfasTan);  

X7 _ qveynis socialur-ekonomikuri mdgomareoba (qveynis evrokavSirsa da msoflio 

bankTan urTierToba, saerTaSoriso-sainvesticio garemo, erovnuli valutis inflaciis 

maCveneblebi, saerTaSoriso safinanso da savaWro organizaciebSi qveynis wevroba, qveyanaSi 

biznesis xelSemwyobi garemo, saxelmwifo gadasaxadebis maCveneblebi);  

X8 _ sazogadoebaSi adamianis mdgomareoba (qveyanaSi demokratiis done), masmediis (beWd-

viTi presa da radio-televizia) moqmedebis Tavisufleba, demokratiuloba da obieqturoba, 

trefikingi, samoqalaqo sazogadoebis arseboba, kanonis uzenaesoba.  

saqarTvelos regionebSi mcxovrebi mosaxleobis socialuri gamokiTxvis CatarebisaTvis 

damuSavebul iqna biuleteni, romlis Sevsebis sqemac mocemulia cxrilSi. 

 

cxrili  

biuletenis sqema 

 

cvladi 

indikatorebi 
X1 X2 X3 X4 X5 X6 X7 X8 

Sefaseba 5 4 5 3 2 4 3 2 

 

pirvel etapze saqarTvelos regionebSi (siRnaRis, duSeTis, goris raionebSi, q. rus-

Tavsa da q. baTumSi) mcxovrebi mosaxleobis sociologiuri gamokiTxva (TiToeulSi 300 

respodenti) ganxorcielda 2014 wlis 1 maisidan 21 maisamde. amJamad mimdinareobs socio-

logiuri gamokiTxvis Sedegad miRebuli statistikuri rigis damuSavebisaTvis algoriTmis 

Sedgena misi kompiuterze Semdgomi gamoyenebis mizniT. 

yovelive zemoaRniSnulidan SeiZleba davaskvnaT: 

 saqarTvelos regionebSi mcxovrebi mosaxleobis cxovrebis xarisxis dadgenisaTvis 

damuSavebulia informaciul-Teoriuli baza da Sefasebulia arsebuli mdgomareoba da Ta-

namedrove tendenciebi; 

 ·cxovrebis xarisxis SefasebisaTvis dadgenilia maTematikuri modeli, romelic 

Sedgeba 8 ZiriTadi ganmsazRvreli komponentisagan;  
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 ·saqarTvelos regionebSi (siRnaRis, duSeTis, goris raionebi, q. rusTavi, q. baTumi) 

2014 wlis 1 maisidan 21 maisamde ganxorcielda sociologiuri gamokiTxva (TiToeulSi 300 

respodenti). respondentebis arCeva moxda SemTxveviTi arCeviTobis principiT; 

 ·cxovrebis xarisxis gansazRvrisaTvis Sedgenilia statistikuri rigi da mimdina-

reobs kompiuterze misi damuSaveba.  
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sazogadoebrivi geografia 

 

saqarTvelos regionebis mosaxleobis cxovrebis xarisxis 

sazogadoebriv-geografiuli kvleviს axali alternatiuli meTodebis 

damuSaveba 

n. gavardaSvili, a. gavardaSvili 

(garemos dacvis ekocentri) 

 

reziume: saqarTvelos regionebSi (siRnaRis, duSeTis, goris raionebi, q. rusTavi,  

q. baTumi) mosaxleobis cxovrebis xarisxis dadgenis mizniT 2014 wlis 1 maisidan 21 

maisamde ganxorcielda sociologiuri gamokiTxva (TiToeulSi 300 respodenti).  

respondentebis arCeva moxda SemTxveviTi arCeviTobis principiT, romlis drosac 

respondentebma 1-dan 5-mde qulebis miniWebiT Seafases cxovrebis xarisxi. 

cxovrebis xarisxis gansazRvrisaTvis (romlis xarisxobrivi da raodenobrivi maCve-

neblebi yovel wels icvleba) damuSavda maTematikuri modeli rva komponentis gaTvalis-

winebiT. esenia: sicocxlis usafrTxoeba, ekologiuri problemebi, jandacva, ganaTlebis 

sistemis efeqturoba, genderuli mdgomareoba, mosaxleobis ekonomikuri mdgomareoba, 

qveynis socialur-ekonomikuri mdgomareoba, sazogadoebaSi adamianis mdgomareoba.  

 

 

 

SOCIAL GEOGRAPHY 
 

THE SOCIAL-GEOGRAPHICAL RESEARCH OF QUALITY OF POPULATION LIFE IN 
THE REGIONS OF GEORGIA WITH THE DEVELOPMENT OF NEW AND 
ALTERNATIVE RESEARCH METHODS 

N. Gavardashvili, A. Gavardashvili 

(Environmental Protection Ecocentre) 

 

 

Resume: With the aim of defining quality of life in the regions of Georgia (Sighnaghi, Dusheti, Gori districs, 

cities Rustavi, Batumi) the sociological survey was carried out during May 1-21, 2014. 300 respondents were 

participated in the survey. 

The respondents were chosen by random selection. The respondents assessed the criteria defining the quality of 

life with scores from 1 (the lowest) to 5 (the highest). 

With the aim of defining quality of life (its qualitative and quantitative meanings area changing from year to 

year) the mathematical model containing the following eight components was developed. They are: life security, 

environmental problems, healthcare quality, education system efficiency, gender status, economic state of population, 

socioeconomic state of the country, status of a person in the society. 
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ОБЩЕСТВЕННАЯ ГЕОГРАФИЯ 

 

РАЗРАБОТКА НОВЫХ АЛЬТЕРНАТИВНЫХ МЕТОДОВ ДЛЯ ОБЩЕСТВЕННО- 
ГЕОГРАФИЧЕСКИХ ИССЛЕДОВАНИЙ КАЧЕСТВА ЖИЗНИ НАСЕЛЕНИЯ 

ГРУЗИНСКИХ РЕГИОНОВ 

Н. Гавардашвили, А. Гавардашвили 

(Экоцентр охраны окружающей среды) 

 

Резюме: Для оценки качества жизни населения регионов Грузии ( Сигнагский, Душетский, Горийский 

районы, г. Рустави, г. Батуми) с 1 по 21 мая был проведен социологический опрос населения этих регионов ( от 

каждого региона по 300 респондентов). 

Выбор регионов осуществлен по принципу случайного отбора. Респонденты оценили качество жизни по 

5-бальной шкале. Для определения качества жизни, качественные и количественные показатели которых 

изменяются каждый год, разработана математическая модель с учетом восьми компонентов: безопасность 

жизни, зкологические проблемы, здравоохранение, эффективность системы образования, гендерное положение, 

зкономическое положение населения, социально-экономическое положение страны, положение человека в 

обществе. 
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masalaTmcodneoba 

 

 

Tuliumis monosulfidis Txeli firebis eleqtrofizikuri Tvisebebi  

m. teteloSvili, z. jabua, a. gigineiSvili 

(saqarTvelos teqnikuri universiteti) 

 

iSviaTmiwa elementebis monosulfidebi miekuTvneba masalaTa klass, romlebic pers-

peqtiulia mikroeleqtronikisaTvis. maT safuZvelze Seqmnilia mravali xelsawyo: ten-

zogadamwodebi, Termogeneratorebi, informaciis Cawerisa da Senaxvis mowyobilobebi da 

sxv. aseT perspeqtiul, naklebad Seswavlil masalas miekuTvneba TmS (Tuliumis monosul-

fidi), romelic samariumis monosulfidTan qmnis myar xsnarebs, e.w. auksetikebs, rom-

lebsac puasonis koeficientis uaryofiTi mniSvneloba aqvs da, amdenad, am masalis yo-

velmxrivi Seswavla dRes Zalze aqtualuria.  

Cveni kvlevis mizania Tuliumis monosulfidis Txeli firebis winaRobis temperatu-

ruli koeficientisa da koncentraciis maxasiaTebeli marcvlis zomebze damokidebulebis 

dadgena. Ffirebi dafenil iqna sxvadasxva fuZeSreze vakuumur-Termuli aorTqlebis meTo-

diT. Yyvela Sesaswavli firis sisqe erTnairi iyo da Seadgenda 0.5 mkm-s, xolo maTi maxa-

siaTebeli elementebis zomebis mniSvneloba icvleboda 8 _ 55 nm-is farglebSi. sul 

Seswavlil iqna eqvsi nimuSi. gamokvlevebma cxadyo, rom, rodesac klasterebis zoma aRe-

mateba 20 nm-s, masalas axasiaTebs naxevargamtaris Tviseba, xolo rodesac es zoma 20 nm-ze 

naklebia, masalas liTonuri gamtaroba aqvs. maxasiaTebeli elementebis zoma damokidebu-

lia firis zrdis teqnologiur parametrebze _ fuZeSris temperaturaze, sawyisi masalis 

steqiometriasa da dafenis siCqareze. 1-lNnax-ze warmodgenilia Tuliumis monosulfidis 

zedapiris suraTi, romelic gadaRebulia maRali garCevis unaris mqone skanirebadi 

eleqtronuli mikroskopiis meTodiT. suraTis statistikurma damuSavebam aCvena, rom 

damzerili elementebis maxasiaTebeli zomebi tolia 25 1 nm-isa, rac imaze miuTiTebs, rom 

momzadebuli firebi nanoobieqtebs warmoadgens. 

 

 
N 

nax. 1. TmS (Tuliumis monosulfidis) firis zedapiris suraTi, romelic gadaRebulia  

meoreul eleqtronebSi maRali garCevis unaris mqone skanirebadi eleqtronuli mikroskopiT  

 

me-2Nnax-ze naCvenebia TmS firis gisosis mudmivas damokidebuleba maxasiaTebeli 

nawilakebis zomebze. naxazidan Cans, rom marcvlis zomebis gazrdiT gisosis mudmiva 
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izrdeba, rac, albaT, aixsneba maT zomebze zedapiruli daWimulobis Zalebis gavleniT fu-

ZeSreze gamyarebis procesis win da airadi fazidan kondensaciis Semdeg: naklebi zomis 

nawilakebs Seesabameba meti wneva, romelic warmoiqmneba nawilakis SigniT zedapiruli 

daWimulobis Zalebis gavleniT [1]. 

me-3 nax-ze mocemulia TmS firSi eleqtrowinaRobis temperaturuli koeficientis 

damokidebuleba marcvlis maxasiaTebeli nawilakebis zomebze oTaxis temperaturis 

pirobebSi. rogorc Cans, xdeba winaRobis temperaturuli koeficientis naxtomisebri 

Semcireba marcvlis maxasiaTebeli zomebis SemcirebasTan erTad. 

 

N 
 

nax. 2. gisosis mudmivas damokidebuleba maxasiaTebeli nawilakebis  

zomebze TmS firebSi 
 

 
nax. 3. eleqtrowinaRobis temperaturuli koeficientis damokidebuleba  

maxasiaTebeli nawilakebis zomebze TmS firebSi 
 

me-4 nax-ze moyvanilia holis mudmivas damokidebuleba marcvlis maxasiaTebeli nawi-

lakebis zomebze. Hholis mudmivas niSnis mixedviT SeiZleba davaskvnaT, rom eleqtronebi 

warmoadgens muxtis matareblebs.Nnaxazidan Cans, rom marcvlis zomebis gazrda iwvevs 

holis mudmivas Semcirebas. erTzoniani miaxloebiT daTvlil iqna eleqtronebis koncen-

tracia. rogorc me-5 nax-dan Cans, marcvlis zomebis Semcireba iwvevs eleqtronebis kon-

centraciis mkveTr Semcirebas, rac, Tavis mxriv, zrdis winaRobis temperaturuli koe-

ficientis sidides. 

0

10

20

30

40

50

60

0 10 20 30 40 50 60


,1

0-4
K-1

L,ნმ

L,nm

a,
 Å

 

2 4 6
5,1 

5,2 

5,3 

5,4 

5,5 



63 
 

 
 

nax. 4. holis mudmivas damokidebuleba maxasiaTebeli  

nawilakebis zomebze TmS firebSi 

 

 

A 

nax. 5. eleqtronebis koncentraciis damokidebuleba  

maxasiaTebeli nawilakebis zomebze TmS firebSi 

 

 

amrigad, Tuliumis monosulfidis Txeli firebis eleqtruli parametrebi didad 

aris damokidebuli  firebis Semadgeneli marcvlebis zomebze. 
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masalaTmcodneoba 

 

Tuliumis monosulfidis Txeli firebis eleqtrofizikuri Tvisebebi  

m. teteloSvili, z. jabua, a. gigineiSvili 

(saqarTvelos teqnikuri universiteti) 

 

reziume: statia exeba Tuliumis monosulfidis Txeli firebis eleqtrofizikuri 

parametrebis damokidebulebas firebis Semadgeneli marcvlebis zomebTan. naCvenebia, rom 

marcvlebis zomebis Semcireba 55 nm-ze qvemoT iwvevs firSi eleqtronebis koncentraciis 

mkveTr zrdas, rac, Tavis mxriv, amcirebs winaRobis temperaturul koeficients. 

 

 
 

MATERIALS SCIENCE 
 

ELECTROPHYSICAL PROPERTIES OF TULIUM MONOSULFIDE THIN FILMS 

M. Teteloshvili, Z. Jabua, A. Gigineishvili 

(Georgian Technical University) 

 

Resume: There was investigated  dependence of electrophysical parameters of   TmS thin films from   sizes  of  

characteristic particles. There is shown, that with reduction of the sizes of particles lower, than 55 nanometers increases 

concentration of electrons of conductivity, that causes reduction of temperature coefficient of resistance. 

 

 

 

 

МАТЕРИАЛОВЕДЕНИЕ 

 

ЭЛЕКТРОФИЗИЧЕСКИЕ СВОЙСТВА ТОНКИХ ПЛЁНОК МОНОСУЛЬФИДА 

ТУЛИЯ 

М. Тетелошвили, З. Джабуа, А. Гигинеишвили 

(Грузинский технический университет) 

 

Резюме: Исследована  зависимость  электрофизических параметров тонких плёнок моносульфида тулия 

от размеров характеризующих частиц. Показано, что уменьшение размера частиц ниже 55 нм вызывает резкое 

увеличение концентрации электронов, что в свою очередь уменьшает температурный коэффициент 

сопротивления. 
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saSeni masalebi 

 

 

nanoarmirebis gamoyeneba betonis teqnologiaSi 

r. sxvitariZe, b. keSelava, i. giorgaZe, S. verulava 

(saqarTvelos teqnikuri universiteti, l. samxaraulis sasamarTlo eqspertizis erovnuli 

biuro, k. zavrievis samSeneblo meqanikis, seismomedegobis da sainJinro eqspertizis centri) 

  

seismomedegi mSenebloba saqarTvelosTvis metad aqtualuria, radgan igi seismurad 

maRalaqtiur zonaSi mdebareobs. aseT regionebSi saimedo, seismomedegi Senoba-nagebobis 

mSenebloba unda xorcieldebodes iseTi masalebis gamoyenebiT, romlebic akmayofilebs 

garkveul moTxovnebs simtkicisa da struqturis mxriv. 

msoflios mraval qveyanaSi, aseve saqarTveloSic mSeneblobebi ZiriTadad xorciel-

deba monoliTuri meTodiT, oRond jerjerobiT mxolod saSualo, C16/20-C45/55 klasis 

betonebiს gamoyenebiT, romelTa meqanikuri simtkice kumSvaze 20 _ 55 mpa farglebSiა. 

mosalodnelia mSeneblobaTa masStaburobis gazrda, rasac aucileblad dasWirdeba axali 

Taobis, C45/55 maRali klasis betonebi. 

praqtikam cxadyo, rom zog SemTxvevaSi maRali simtkicis axali Taobis betonebi Za-

lian myifea da mgrZnobiare cvalebadi Termuli da meqanikuri zemoqmedebebis mimarT, ami-

tom saWiro xdeba maTgan damzadebuli konstruqciebis ufro  xSiri armireba, rac zrdis 

deficituri da Zvirad Rirebuli liTonis armaturis xarjs da mSeneblobis TviTRi-

rebulebas.  

konstruqciebis (gansakuTrebiT horizontaluri konstruqciebis) zedapirze advilad 

warmoiqmneba bzarebi (nax.1), xolo betonis masaSi ukontrolod mcirdeba msxvili Ria 

tipis forebisa da sicarieleebis raodenoba,  magram izrdeba wvrili aseTive tipis fo-

rebi da sicarieleebi, rac xels uwyobs betonis simyifis gazrdas.  

axali Taobis maRali meqanikuri simtkicis matarebeli betonebi, iseve rogorc saSua-

lo da dabali simtkicis betonebi, anizotropiulebia simtkicis maCveneblebis mixedviT, 

rac betonis ZiriTadi uaryofiTi Tvisebaa. 

betoni XXI saukuneSic rCeba umTavres saSen masalad, amitom saWiroa misi uaryofiTi 

Tvisebebis Seswavla da aRmofxvris meTodebis Zieba, xolo saqarTvelos pirobebSi bazari 

ukve moiTxovs axali Taobis C 45/55-ze maRali klasis betonebis teqnologiebis aTviseba-

gamoyenebas. 

 

     
 

nax. 1. bzarebi da defeqtebi horizontaluri betonis zedapirze 
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rogorc ukve aRvniSneT, betonis uaryofiTi Tvisebebidan yvelaze problemuria ani-

zotropiuloba.  

bunebrivi qvebis, magaliTad naleqi warmoSobis qanebis, meqanikuri simtkicec anizo-

tropiulia, magram maT struqturaSi praqtikulad ar aris Ria da gamWoli forebi da 

sicarieleebi, amitom maTi meqanikuri simtkice Runvaze ufro maRalia, vidre cemen-

tbetonisa. 

betoni xelovnuri qvaa, igi Tavisi struqturiTa da genezisiT axlosaa naleqi war-

moSobis bunebriv qvebTan. 

maRali simtkicis betonis misaRebad misi struqtura maqsimalurad unda daemsgavsos 

bunebrivi qvis struqturas. 

betonis simtkice kumSvaze TiTqmis 10-jer aRemateba mis simtkices Runvaze da 

TiTqmis 20-jer _ simtkices gaWimvaze. 

betonis meqanikuri simtkicis anizotropiuloba amcirebs misgan aSenebuli nagebobis 

xangamZleobasa da seismomedegobas. 

maRali simtkicis misaRwevad betonis struqtura unda gaTavisufldes makrodefeqte-

bisagan. amisaTvis sxvadasxva mikronawilakis Semcvel masalebs, magaliTad nacars an mik-

rosiliciums (microsilica), ureven betonis sxva komponentebTan. mikrosiliciumis nawilakebi 

(100 nm) ufro wvrilia, vidre cementisa (20_80 mkm), amitom isini nawilobriv Seavseben ce-

mentis nawilakebs Soris sicarieleebs da es super- da hiperplastifikatorebis gamoye-

nebasTan erTad (romlebic amcirebs betonis aduRabebisaTvis saWiro wyalsa da, Sesaba-

misad, forebis warmoqmnas) cementbetonis qvis struqturas xdis ufro naklebforians, 

mkvrivsa da erTgvarovans. 

betonis qvis anizotropiulobis aRmosafxvrelad aucilebelia misi armireba. praq-

tikulad yvelaze gavrcelebulia betonis perioduli profilis liTonis armaturis (nax. 

2) an mavTulbadis gamoyenebiT armirebis Cveulebrivi da winaswar daZabuli xerxebi. 

 

      
                       (a)                                   (b) 

 

nax. 2. liTonis armatura (a) da bade (b) 

 

XX saukunis 50-ian wlebSi inglisSi, aSS-sa da iaponiaSi daiwyes betonis e.w. ,,disper-

siuli armireba’’, sxvadasxva warmoSobis, magaliTad bazaltis fibris (nax. 3), gamoyenebiT. 

zogadad ,,dispersiuli armireba’’ niSnavs betonis moculobaSi Tanabrad ganawilebuli 50 mm-

ze naklebi sigrZis nebismieri masalisagan damzadebuli ReroebiT armirebas. armirebis am 

meTods zogjer samganzomilebian (3D), anu srul, moculobiT armirebas uwodeben. 

saqarTveloSi nagebobaTa mdgradobis (xangamZleoba, seismomedegoba) gazrdisaTvis 

saWiroa axali Taobis, maRali სimtkicis C50/60-C100/115 klasis modificirebuli (disper-

siulad armirebuli, naklebforiani, naklebzariani, naklebmyife) struqturisa da naklebad 



67 
 

anizotropiuli (Runva-gaWimvaze mometebuli simtkicis) Tvisebebis betonebis teqnolo-

giebis Seqmna da maTi gamoyenebiT mSeneblobebis ganxorcieleba. 

kvlevis mizani iyo: 

 axali Taobis, maRali simtkicis C50/60-C100/115 klasis betonebis teqnologiebis 

Seqmna-aTviseba saqarTveloSi; 

 naklebanizotropiuli betonebis teqnologiebis Seqmna armirebis inovaciuri 

meTodebis gamoyenebiT; 

 nagebobaTa mdgradobis (xangamZleoba, seismomedegoba) gazrda.  

samganzomilebiani dispersiuli armirebis gansaxorcieleblad gamoviyeneT saqarTve-

loSi damzadebuli bazaltis fibra (nax. 3), xolo inovaciad miviCnevT samganzomilebian 

dispersiul armirebas nanodoneze, romelic gulisxmobs ceoliTuri Zafisa da 

nemsismagvari boWkosebri nanozomebis kristalebis gamoyenebas (nax. 4). am dros erTmaneTSi 

,,CaixlarTeba’’ ceoliTisa da etringitis msgavsi kristalohidratebi, rac xels uwyobs 

TviTnanoarmirebis process. 

 

 

 

 
 

nax. 3. sabetone bazaltis fibra da dispersiulad armirebuli betonebi 

 

  
 

nax. 4. ceoliT-natrolitis da etringitis kristalebi 

 

Catarebuli eqsperimentuli kvlevis Sedegebi moyvanilia me-5, me-6 da me-7 nax-ebze, 

saidanac naTlad Cans, rom ceoliTuri tufis damateba, iseve rogorc bazaltis fibris da 

Tixafiqlis damateba, zrdis betonis simtkices kumSvaze, Runvasa da xleCaze. 
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nax. 5. axali Taobis C45/55-ze maRali klasis betonebis gamocdis Sedegebi 

1 _ udanamato; 2 _ ceoliTis danamatiani; 3 _ Tixafiqlis danamatiani;  

4 _ mikrosiliciumis danamatiani 

 

 
nax. 6. sxvadasxva danamatebiT nanoarmirebuli da modificirebuli struqturis  

naklebanizotropiuli betonebi. 1 _ udanamato; 2 _ ceoliTis danamatiani;  

3 _ Tixafiqlis danamatiani 

                 

 
nax. 7. bazaltis fibriT mikroarmirebuli da modificirebuli struqturis  

naklebanizotropiuli betonebi. 1 _ udanamato, 2 _ baz. fibr. 6 mm; 3 _ baz. fibr. 12 mm;  

4 _ baz. fibr. 16 mm; 5 – baz. fibr. 24 mm 
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amrigad, rogorc sailustracio masalidan Cans, sxvadasxva silikaturi warmoSobis 

danamatebis (bazalti, ceoliTuri tufi)  gamoyenebam Seqmna betonis inovaciuri armirebis 

SesaZlebloba, ris safuZvelzec muSavdeboda saqarTveloSi gzebis, aerodromebis, hidroe-

leqtrosadgurebis mSeneblobebisaTvis aucilebeli meqanikuri (Runva, kumSva, cveTa) da 

seismuri, temperaturuli (sicxe, yinva), qimiuri (gamonabolqvi airebi, antiSemomyinavi ma-

rilebi, zRvis da mineraluri wylebi) zemoqmedebebisadmi gazrdili mdgradobis, wyal- da 

airgaumtari, axali Taobis modificirebuli  betonebis inovaciuri teqnologiebi, rom-

lebSic moiazreba: 

_ bazaltis fibriT modificirebuli, mikrodoneze samganzomilebiani armirebuli 

struqturis, axali Taobis C50-60 klasis betonebi; 

_ ceoliTuri tufidan damzadebuli aqtivatoriT modificirebuli, nanodoneze sam-

ganzomilebiani armirebuli struqturis axali Taobis C50-90 klasis betonebi.  

zemoaRniSnuli ori inovaciuri teqnologia mzadaa saqarTveloSi mimdinare sagzao 

da sxva infrastruqturul mSeneblobebSi praqtikuli gamoyenebisaTvis. 
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 saSeni masalebi 

nanoarmirebis gamoyeneba betonis teqnologiaSi 

r. sxvitariZe, b. keSelava, i. giorgaZe, S. verulava 

(saqarTvelos teqnikuri universiteti, l. samxaraulis sasamarTlo eqspertizis erovnuli 

biuro; k. zavrievis samSeneblo meqanikis, seismomedegobis da sainJinro eqspertizis 

centri) 

 

reziume: statiaSi inovacias warmoadgens samganzomilebiani dispersiuli armirebis 

ganxorcieleba nanodoneze. igulisxmeba ceoliTuri Zafisa da nemsismagvari boWkosebri 

nanozomebis kristalebis gamoyeneba, romlis drosac ceoliTisa da etringitis msgavsi ha-

bitusis kristalohidratebi ,,CaixlarTeba’’ erTmaneTSi, rac xels Seuwyobs TviTnanoar-

mirebis process. 

damuSavebulia teqnologiebi sxvadasxva zemoqmedebis mimarT medegi monoliTuri 

betonisaTvis; kerZod, bazaltis fibriT modificirebuli, mikrodoneze  samganzomilebiani 

(3D) armirebuli struqturis axali Taobis C50-60 klasis betonebisa da ceoliTuri tu-

fisagan damzadebuli aqtivatoriT modificirebuli, nanodoneze samganzomilebiani (3D) 
armirebuli struqturis axali Taobis C50-90 klasis betonebisaTvis. 

 

 

BUILDING MATERIALS 
 

USE OF NANOREINFORCEMENT IN CONCRETE TECHNOLOGY 

R. Skhvitaridze, B. Keshelava, I. Giorgadze, Sh. Verulava 

(Georgian Technical University, L. Samkharauli National Bureau of Forensic  expertize, K. Zavriev Construction 
Mechanics, Seismostability and Engineering Expertize Centre) 

Resume: An innovation of technology receiving concrete, at which in process of curing of concrete containing cement 
with an additive of a zeolite tuff, there is a texture of crystalline hydrates similar fibrous and needle habitus - ettringit and 
zeolite, there is a self-nanoreinforcing, that increases compressive strength and especially – strength on bend. 

There are developed technologies of receiving monolithic concrete resistant against different influence: in 
particular technology of concrete of the class C50-60 reinforced on 3D at micro-level, with the additive of  basalt fiber 
and technology of concrete of the class C50-90 reinforced on 3D, as a result of self-nanoreinforcing. 

 

 

СТРОИТЕЛЬНЫЕ МАТЕРИАЛЫ 
 

ИСПОЛЬЗОВАНИЕ НАНОАРМИРОВАНИЯ В ТЕХНОЛОГИИ БЕТОНОВ 

Р. Схвитаридзе, Б. Кешелава, И. Гиоргадзе,  Ш. Верулава 

(Грузинский технический университет, Национальное бюро судебной экспертизы им. Л. Самхараули, Центр 
строительной механики, сейсмостойкости и строительной экспертизы им. К. Завриева)  

 
Резюме: Инновацией представляется технология получения бетона, при которой в прoцессе твердения 

бетона, содержащего цемент с добавкой цеолитового туфа, происходит сплетение кристаллогидратов 
аналогичного волокнисто-игольчатого габитусса - этрингита и цеолита, происходит самонаноармирование, что 
повышает прочность на сжатие и особенно на изгиб. 

Разработаны технологии получения стойкого против разных воздействий монолитного бетона: 
технология бетонов класса С50 60, армированного по 3D на микроуровне, с добавкой базальтовой фибры, и 
технология бетонов класса С50 90, армированного по 3D в результате самонаноармирования. 
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 samTo saqme  

  

 

 

fxvnilTa metalurgiis meTodis gamoyeneba samTo mrewvelobaSi* 

e. CageliSvili, a. feiqriSvili, T. fircxalava, m. wiklauri, b. godibaZe,  

a. dgebuaZe 

(g. wulukiZis samTo instituti) 

 

samTo, metalurgiul da qimiur mrewvelobaSi, agreTve energetikaSi, manqanaTmSeneblo-

baSi, kosmosuri da saaviacio teqnikis warmoebaSi danaxarjebis Semcireba aucilebeli masti-

mulirebeli faqtoria mecnierebatevadi teqnologiebis ganviTarebisaTvis, rac dakavSire-

bulia feTqebadi nivTierebis muxtis (fnm) gamoyenebis SesaZleblobasTan [1]. fnm warmoadgens 

kompaqtur, msubuq, maRali simkvrivisa da simZlavris mqone iafi energiis wyaros, romelsac 

SeuZlia sasargeblo samuSaos Sesruleba da, amasTan, SedarebiT usafrTxocaa [2]. 

cnobilia, rom fxvnilTa metalurgiis meTodiT damzadebuli Tanamedrove sali Senad-

nobebis saWrisebis gamoyenebam samTo saqmeSi namdvili revolucia gamoiwvia. es gansakuTrebiT 

mniSvnelovania saqarTveloSi samTo mrewvelobis aRdgenis TvalsazrisiT. 

g. wulukiZis samTo institutSi Catarebuli gamokvlevebi didad Seuwyobs xels tyibu-

li-Saoris qvanaxSiris sabados (tSs) Tanamedrove doneze aTvisebas. naxSiris mrewvelobis 

restruqturizaciis principebisa da mowinave naxSirmompovebeli qveynebis gamocdilebis 

gaTvaliswinebiT damuSavebulia sabados pirobebSi meqanizebuli kompleqsebis eqspluataciis 

xelsayreli teqnologiuri gadawyvetebi, rac gulisxmobs fxvnilTa metalurgiis meTodiT 

sali masalebisagan damzadebuli saWrisebiT aRWurvili manqana-danadgarebis farTo 

gamoyenebas [3]. 

tSs-s SaxtebSi naxSiris mopovebis teqnologiuri ganviTarebis koncefcia iTvaliswinebs 

sawmend da mosamzadebel gvirabebSi standartuli blokebisagan iseTi individualuri 

proeqtiT awyobili kombainebis gamoyenebas, romlebic adaptirebuli iqneba tSs-s samTo-

geologiur pirobebTan. kombainebiT naxSiris an fuWi qanis masivis rRvevisas specialuri 

amZravebis sruli simZlavre saWrisebis saSualebiT gadaecema sangrevs, rac iwvevs maTs 

swraf cveTas. saWrisebis cveTamedegobis amaRlebis mizniT xdeba maTi armireba maRali 

sisalis mqone mWreli sadgmelebis gamoyenebiT. savaraudod, rodesac tSs axali Saxti 

miaRwevs 3,5 mln t wliur saproeqto simZlavres, marto naxSiris mosapoveblad 

gankuTvnili procesebis Sesasruleblad moxmarebuli iqneba 125·103 cali seriuli saWrisi. 

Saxtis gvirabebis gayvanis samuSaoebis Sesrulebisas kombainebis tradiciuli saWrisebis 

muSaobis xangrZlivoba ar aRemateba 80_90 wT-s, mWrel instrumentze mosulma kuTrma 

danaxarjebma ki (samTo-geologiuri pirobebis mixedviT) SesaZloa gadaaWarbos gvirabis 

gayvanis sruli danaxarjebis 37 %-s.   

savaraudoa, rom tSs-Si farTo gamoyenebas povebs sali Senadnobebisa da almasis 

Tanamedrove instrumentebi, romlebic mzaddeba liTonuri, organuli da keramikuli Semkv-

relebisagan. aseTi instrumentebi gamoirCeva ufro maRali cveTamedegobiT da siTbo-

                                                 
*
 statia exeba proeqts, romelic ganxorcielda ukrainis samecniero-teqnologiuri centris xelSew-

yobiT (granti STCU №p506).  
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gamtarobiT, gansakuTrebiT efeqturia eqstremalur reJimSi muSaobisas. am SemTxvevaSi 

aqtualuria Zvirad Rirebuli spilenZis, kobaltis, volframis magier iafi da mtkice rki-

naSemcveli Senadnobebis Canacvleba, rac principulad axal perspeqtivebs uxsnis afeT-

qebis energiis gamoyenebas. afeTqebiT dawnexis meTodis SesaZleblobebi dakavSirebulia im 

procesebis eqstremalurobasTan, romlebic mimdinareobs maRali wnevebis, siCqareebis, 

temperaturebis da praqtikulad myisieri, intensiuri zemoqmedebis Sedegad, roca xdeba 

fxvnilebis konsolidacia, airebis aorTqleba, Jangeulebis daSla an axlis Camoyalibeba, 

gacxeleba da deformireba. am dros SesaZlebelia kristaluri gisosis cvlilebac, rasac 

Tan axlavs nawilakebs Soris intensiuri Sednoba-Secxoba. imavdroulad maRali wnevebisa 

da temperaturebis xanmokle zemoqmedeba gamoricxavs SenadnobTa komponentTaSorisi 

qimiuri urTierTobisa da maT struqturaSi marcvlebis zrdis SesaZleblobas. 

afeTqebiT dawnexis procesebis teqnologiuri parametrebi SeiZleba gaerTiandes oTx 

jgufad [4]: 

 1) feTqebadi nivTierebebis (fn) parametrebi: detonaciis siCqare, kveTis masa (si-

maRle, diametri), fn-is teqnologiuri Tvisebebi, romlebic gavlenas axdens dawnexis siC-

qareze; 

2) namzadis parametrebi: geometriuli zomebi, nayaris sawyisi simkvrive, dasawnexi 

masalis fizikur-qimiuri da teqnologiuri Tvisebebi, temperatura; 

3) dartymiTi datvirTvis parametrebi: wneva dartymiTi talRis frontze, masuri 

siCqare, wnevis impulsi, dartymiTi talRebis profili; 

4) dawnexis sqemis parametrebi: namzadisa da muxtis urTierTganlageba, gadamcemi 

garemos tipi da sisqe, afeTqebis produqtebis gabnevis siswrafe, fuZis masala, romelzec 

xorcieldeba dawnexa, muxtis konstruqcia da inicirebis sqema, muxtis masa da tipi 

(detonaciis siCqare). 

statiaSi gaanalizebulia agreTve forian garemoSi afeTqebis zemoqmedebis Tanamed-

rove meTodebi da xerxebi; ganxilulia dartymiTi talRebiT datvirTvis sqemebi, mowyobi-

lobebi da Sesabamisi meqanizmebi, rac dartymiTi talRebis saSualebiT fxvnilebis gare-

mos integrirebul sistemas da instruments gadaiyvans sxvadasxva Termodinamikur doneze 

da struqturul-fazur mdgomareobebSi [4, 5]. 

tSs-s dasaproeqtebeli Saxtis saWiroebisaTvis rekomendebulia g. wulukiZis samTo 

institutis TanamSromlebis monawileobiT damuSavebuli sadgmelis liTonis ganmtkicebis 

perspeqtiuli teqnologia, romelic emyareba volframis karbidisa da kobaltis almas-

Semcveli Senadnobis afeTqebiT cxlad dawnexas. WC-Co-almasis mWreli Sris da foladis 

fuZeTSorisi gardamavali zonis formireba uzrunvelyofs qanebis Wrisas warmoqmnili 

Zabvebis Semcirebas, xolo SenadnobSi almasis CanarTebi zrdis instrumentis sisales da 

aumjobesebs Wris maxasiaTeblebs [6, 7].  

liTonmatricul kompoziciur masalebs (lmkm) aqvs mTeli rigi upiratesobe-

biLmonoliTur liTonur masalebTan SedarebiT; kerZod: maRali sixiste da simtkice, 

eqspluataciis pirobebSi maRali temperaturamedegoba, temperaturuli gafarToebis daba-

li mniSvneloba da kargi cveTamedegoba. 

dResdReobiT samTo mrewvelobaSi arsebobs moTxovnileba agresiul garemoSi (maRali 

temperatura da wneva, radioaqtiuroba da sxv.) momuSave efeqtur kompoziciur masalebze. 

metad aqtualuria maRaltemperaturuli Al-B4C kompozitis damuSaveba, romelic gamoiyeneba 

neitronebisagan damcav konstruqciul masalad namuSevari birTvuli sawvavis Sesanaxi da 

transportirebisaTvis gankuTvnili konteinerebisaTvis [8]. aseT SemTxvevaSi Al-B4C 

kompoziciuri masalebi ganTavsdeba namuSevar siTbogamomyof nivTierebaTa anakrebebSi 
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neitronebis STanTqmis mizniT da konstruqciis saWiro simtkicis uzrunvelsayofad, agreTve 

neitronebis STanTqmis procesSi gamoyofili siTbos arinebisaTvis. aRsaniSnavia, rom Аl-В4С 

kompozitebi xangrZlivad uZlebs momatebuli temperaturis (250 – 350 °C) zemoqmedebas.  

  

 

 

nax. 1. orSriani cilindruli konteineri (ori seqciiT TiToeul SreSi): 1, 2 – Siga 

cilindruli Sris seqciebi; 3, 4 – gare cilindruli Sris seqciebi 

 

rogorc cnobilia, aluminis fuZeze damzadebuli lmkm-is simtkice upirveles yovli-

sa damokidebulia matricis Senadnobis simtkiceze. Senadnobebis tipis komerciuli lmkm-

ebis simtkices, romelTa matricebia 11XX, 13XX da 19XX (ГОСТ4784-97), momatebul tempera-

turaTa garemoSi gaaCnia zRvari. rodesac garemos temperaturis mniSvneloba 300 °C-s 

miuaxlovdeba, maTi simtkice mniSvnelovnad mcirdeba gadaberebis efeqtis gamo, e. i. maSin, 

rodesac xdeba meoreuli nivTierebebis (dispersoidebis) swrafi gamoyofa. 

meqanikuri sinTezis teqnologia iZleva im sirTuleebis gadalaxvis saSualebas, rom-

lebic dakavSirebulia aluminis nadnobiT boris karbidis cud adheziasTan. ris Sedega-

dac namzadSi B4C fxvnili Tanabrad ganawildeba, rac sxva meTodebiT SeuZlebelia. 

kompoziciuri masalis granulebs sWirdeba konsolidacia moculobiT namzadSi, risi 

ganxorcieleba SesaZlebelia mTeli rigi meTodebiT; magaliTad, Termuli (cxeli, civi, 

hidrostatikuri) dawnexviT, afeTqebiT dawnexviT, eqstruziiT, gaglinviT da sxv. 

1-l nax-ze gamosaxulia orSriani cilindruli konteineri, romelsac TiToeul 

SreSi aqvs ori seqcia. aseTi mowyobiloba gamoiyeneba mravalSriani Rru nakeTobebis da-

samzadeblad [9].  

me-2 nax-ze or (5 da 6) TanaRerZul mils Soris moTavsebulia dasawnexi fxvnili (7). 

aRniSnuli anakrebi ganTavsebulia konteinerSi. detonatoridan (8) afeTqebis impulsi 

sadetonacio zonrebiT (9) gadaecema feTqebad nivTierebas (10). fnm-is detonaciis Sedegad 

miiReba mravalSriani namzadi [9].  
 

 
 

nax. 2. konteinerSi or mils Soris moTavsebuli fxvnilis afeTqebiT 

 wnexvis sqema: 1, 2 – Siga cilindruli Sris seqciebi; 3, 4 – gare cilindruli 

 Sris seqciebi; 5, 6 – TanaRerZuli milebi; 7 – dasawnexi fxvnili;  

8 – detonatori; 9 – sadetonacio zonris monakveTebi; 10 – fn muxtiF  
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 warmodgenili Sedegebi SeiZleba gaTvaliswinebul iqnes saqarTvelos samTo Mmrew-

velobis obieqtebisaTvis inovaciuri teqnologiebis daproeqtebisas.  
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samTo saqme 

 

fxvnilTa metalurgiis meTodis gamoyeneba samTo mrewvelobaSi 

e. CageliSvili, a. feiqriSvili, T. fircxalava, m. wiklauri, b. godibaZe,  

a. dgebuaZe 

(g. wulukiZis samTo instituti) 

 

reziume: statiaSi mocemulia g. wulukiZis samTo institutSi Catarebuli kvlevebis 

Sedegebi, romlebic miRebulia saqarTvelos naxSiris mrewvelobis restruqturizaciis 

principebidan gamomdinare. 

tyibuli-Saoris rTul samTo-geologiur pirobebSi adaptirebuli kombainebisaTvis 

rekomendebulia sadgmelis liTonis ganmtkicebis perspeqtiuli teqnologia (damuSavebuli 

g. wulukiZis samTo institutis TanamSromlebis mier), romelic emyareba volframis 

karbidisa da kobaltis almasSemcveli Senadnobis afeTqebiT cxlad dawnexas. WC- Co-

almasis mWreli Sris da foladis fuZeTSorisi gardamavali zonis formireba 

uzrunvelyofs samTo qanebis Wrisas warmoqmnili Zabvebis Semcirebas, xolo Senadnobis 

almasis CanarTebi zrdis instrumentis sisales da aumjobesebs Wris maxasiaTeblebs.  

kompozitis Seqmnis mizniT, ganxilulia Al-B4C fxvnilis afeTqebiT dawnexis sqema, 

romelic gankuTvnilia agresiul garemoSi momuSave mravalSriani cilindruli kontei-

nerebis dasamzadeblad. 

 

 
MINING 

 

APPLICATION OF POWDER METALLURGY IN MINING INDUSTRY 

E. Chagelishvili, A. Peikrishvili, T. Pirtskhalava, M. Tziklauri, B. Godibadze, A. Dgebuadze  

(G. Tsulukidze Institute of Mining) 

 

Resume: There is presented research results of involving staff of G. Tsulukidze Mining Institute, in accordance 

with the principles of the restructuring of the coal industry in Georgia. 

There is recommended for projected mine of Tkibuli-Shaori deposits to apply the strengthening technology of 

cutting tools developed by researchers of Tsulukidze Mining Institute, based on hot explosive treatment diamond 

containing tools from WC and Co. The formation of transient zone between the cutting material and steel basis provides 

decreasing of stresses arising during the cutting process of rocks. From the other hand the diamond inclusions provid 

increasing of hardness and cutting characteristics of cutting tools too. 

There is discussed the scheme explosive pressing Al-B4C powder to create a composite for multilayer 

cylindrical containers effectively working in hostile environments. 
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 ГОРНОЕ ДЕЛО  

 

ПРИМЕНЕНИE МЕТОДОВ ПОРОШКОВОЙ МЕТАЛЛУРГИИ В ГОРНОЙ 

ПРОМЫШЛЕННОСТИ 

Э. Чагелишвили, А. Пеикришвили, Т. Пирцхалава, М. Циклаури, Б. Годибадзе,  
А. Дгебуадзе 
(Горный институт  им. Г. Цулукидзе) 

 

Резюме: Приведены результаты исследований, полученные с участием сотрудников Горного института 

им. Г. Цулукидзе, связанные с вопросами реструктуризации угольной промышленности Грузии.  

Для очистных и проходческих комбайнов, адаптированных к сложным горно-геологическим условиям 

разработки Ткибули-Шаорского месторождения, рекомендуется перспективная технология упрочнения металла 

вставок резцов, основанная на горячем взрывном прессовании алмазосодержащих сплавов из карбида, 

вольфрама и кобальта. Формирование переходной зоны между режущим слоем из WCCo-алмаза и стальной 

основой обеспечивает снижение возникающих при резании горных пород напряжений, а алмазные включения в 

сплаве обеспечивают увеличение твердости и улучшение режущих характеристик инструмента. 

Рассмотрена схема взрывного прессования порошка Al-B4C с целью создания композита для мно-

гослойных цилиндрических контейнеров, эффективно работающих в агрессивных средах. 
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 manqanaTmSenebloba 

 

 

 

didefeqturi Zravul-muxruWiani saavtomobilo Sigawvis Zravebis  

samecniero-teqnikuri kvleva 

 b. korZaZe, r. demetraSvili 

(r. dvalis manqanaTa meqanikis instituti) 

 

gasuli saukunis bolo meoTxedSi saqarTvelos mecnierebaTa akademiis r. dvalis man-

qanaTa meqanikis institutis samecniero interesebi metwilad moicavda maRali mTisa da 

cxeli klimatis bunebriv pirobebSi turboCaberviani dizelis Zravebis muSaobis nomina-

luri maCveneblebis SenarCunebis problemis gadaWras eqsperimentuli da Termodinamikuri 

safuZvlebis damuSavebis gziT da aseve imave pirobebSi momuSave turboCaberviani dizelis 

Zravebis Tanamdev uaryofiT movlenas _ araefeqtur Zravul muxruWad gadaqcevas, rac, Cve-

ulebriv, samuxruWo da efeqtur simZlavreTa fardobis Semcirebis bunebrivi Sedegia. ami-

tomac saavtomobilo teqnikaSi gansakuTrebuli mniSvneloba eniWeba Zravuli muxruWebis 

efeqturobis gazrdas maRalmTian pirobebSi avtomobilebis eqspluataciis dros. eqsplua-

taciis aseT pirobebSi turboCaberviani dizelis Zravas muSaobis eqsperimentuli da Teo-

riuli kvlevebis Sedegebis gaTvaliswinebiT aRebul TanafardobaTa sistematizaciiT Sed-

ga Sigawvis Zravas simZlavris zRvis donidan simaRlis mixedviT cvlilebis meqanizmis 

maTematikuri modeli, ris safuZvelzec turboCaberviani dizelis Zravas muSaobis nomina-

luri maCveneblebis SenarCunebis problemis gadaWris saSualebad miCneul iqna Cabervis 

haeris gagrileba, xolo Zravas samuxruWo reJimebze muSaobis gasaumjobeseblad _ Siga-

wvis Zravas maRali wnevis kompresorad konvertireba. am sakiTxebs exeba i. jebaSvilis, T. 

natriaSvilis da b. korZaZis fundamenturi Sromebi da statiebi, Tumca maTSi naklebadaa 

konkretuli monacemebi da mxolod zogadi sakiTxebia dasmuli. miuxedavad amisa, Sigawvis 

Zravas maRali wnevis kompresorad konvertirebis safuZvelze Seiqmna saavtomobili teqni-

kaSi arsebulTan SedarebiT gacilebiT ufro efeqturi Zravuli muxruWi, romelic avtomo-

bilis damuxruWebis dinamikis mkveTri amaRlebis, transportis sagzao moZraobis usafrT-

xoebis problemis radikaluri gadaWrisa da misi muSaobis saeqspluatacio maCveneblebis 

Tvisebrivi gaumjobesebis SesaZleblobas iZleva.  

aRsaniSnavia, rom es sakiTxi imdenad aqtualuria Sigawvis Zravebis TeoriaSi, rom 

igi Sigawvis Zravebis saerTaSoriso sabWos komitetma (SIMAC) aRiara msoflioSi am dar-

gis specialistTa mier Catarebuli kvlevis erT-erT ZiriTad sagnad [1].  

satvirTo avtomobilebisa da avtobusebis samuxruWo sistemis gamarTuli muSaobi-

saTvis erT-erTi mniSvnelovani pirobaa maTi energotevadobis gazrda. e.i. gazrda unarisa, 

romelmac unda STanTqas da swrafad gadasces garemos siTbos gansazRvruli raodenoba, 

raTa ar moxdes samuxruWo sistemis efeqturobis Semcireba. amis miRweva SesaZlebelia 

damxmare samuxruWo mowyobilobis saSualebiT, romelsac SeuZlia samuxruWo meqanizmebis 

energotevadobis gazrda dasamuxruWebeli avtomobilis kinetikuri energiis mniSvnelovani 

nawilis STanTqmiT, riTac uzrunvelyofs ZiriTadi muxruWebis dacvas gadaxurebisagan da 

sabolood maTi efeqturobis Semcirebis Tavidan acilebas. amas Zalian didi mniSvneloba 
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aqvs, radgan moZraobis usafrTxoebis pirobis Tanaxmad, ZiriTadi samuxruWo sistema aseT 

pirobebSi mzadaa maqsimaluri efeqturobiT damuxruWebisaTvis.  

dizelis turboCaberviT da Cabervis haeris gagrilebiT simZlavris forsirebis dros 

metad sagrZnobi xdeba arsebuli Zravuli muxruWebis Seusabamoba Tanamedrove moTxovnebi-

sadmi. dRes saavtomobilo teqnikaSi am problemis gadasaWrelad iyeneben kompresiul-

gamomSveb muxruWebs, rac ganapirobebs Zravas samuxruWo Tvisebebis gaumjobesebas kumSvis 

da gandevnis erToblivi muSaobisas. es emyareba im muSa koncefcias, roca samuxruWo 

reJimebSi muSaobisas saavtomobilo Zravas SeuZlia ufro efeqturad gamoiyenos Tavisi 

SesaZleblobebi, vidre wevis reJimis dros. aRsaniSnavia, rom am problemis gadawyveta Se-

saZlebelia Zravas samuxruWo simZlavris ufro sruli gamoyenebiT gamomSvebi muxruWis 

SemTxvevaSic, Tu SevinarCunebT konstruqciis simartives da muSaobis saimedoobas sxva 

Zravul muxruWebTan SedarebiT; miT umetes, rom bolo dros saavtomobilo teqnikaSi 

yvelgan cdiloben gamoiyenon Sesabamis mowyobilobaTa SedarebiT srulyofili konstruq-

ciebi, romelTa realizacia dakavSirebulia Zravas konstruqciis ufro seriozul, rTul 

cvlilebebTan. amitomac CvenTvis ufro misaRebi aRmoCnda gamomSvebi muxruWis efeq-

turobis gazrdis is mimarTuleba, romelic ar iyo dakavSirebuli Zravas konstruqciis 

raime garTulebasTan. Sesabamisad, dasaxuli amocanis Sesasruleblad institutSi 

Zravebis ganyofilebis mecnieri TanamSromlebis (i. jebaSvili, b. korZaZe, T. natriaSvili) 

mier SemuSavda axali sistemis gamomSvebi muxruWi, romelsac SeuZlia saavtomobilo Si-

gawvis Zravas kompresiul SesaZleblobaTa sruli realizacia. aseTi muxruWis SerCeva ki 

ganapiroba zogierT amerikul da praqtikulad TiTqmis yvela evropul satvirTo avto-

mobilze gamomSvebi muxruWebis farTo gamoyenebam, rac qmnis ufro xelsayrel pirobebs 

arsebuli gamomSvebi muxruWebis modernizaciisaTvis. 

zemoaRniSnulis naTelsayofad ganvixiloT 1-l nax-ze mocemuli diagrama, romelic 

gamosaxavs Zravas damuxruWebis process arsebuli gamomSvebi muxruWiT. am dros gamomS-

vebi milsadeni gadaketilia da cilindrebSi haeris raodenoba Sedis A2C mrudis mixedviT, 

romelic ganisazRvreba kumSvis xarisxiT da farTovdeba СЗА-s mixedviT. amasTan, 

gamagrilebeli sistemiT STainTqmeba siTbo, romelic Seesabameba S kumSvasa da gafar-

Toebis mrudebs Soris arsebul farTobs. 

  

 
 

nax. 1. gamomSvebmuxruWiani Zravas indikatoruli diagrama 

 

gandevnis taqtis dros airi Sedis gamomSveb milsadenSi da ikumSeba im sivrceSi, ro-

melic SemosazRvrulia milsadenis kedlebiT da milsadenis Camketi mowyobilobis mil-

safriT. es wneva karburatorian ZravaSi aRwevs 3kg/sm2-s, xolo dizelebSi _ 4kg/sm2-s. 

gamomSveb milsadenSi wneva matulobs manam, sanam ar gadalaxavs gamSvebi sarqvlis 
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zambaris winaswari daWimulobis Zalas. gamomSvebi sarqveli am dros gaiReba da haeris 

nawili Sedis cilindrSi. amrigad, umaRlesi wneva gamomSveb milsadenSi da, Sesabamisad, 

ukuwneva cilindrSi izRudeba sarqvlebis zambaris sixistiT, amitom gamomSvebi muxruWi 

naklebefeqturia. sxvadasxva gamomSvebi muxruWis gamocdis Sedegebis mixedviT, maTi 

samuxruWo simZlavre Seadgens efeqturi simZlavris 50_80 %-s. isini gamoirCevian 

konstruqciis simartiviT; amasTan, maTi simZlavre gadaecema kolofis meSveobiT, amitom 

maqsimaluri Seneleba miiRweva gadacemaTa mTel diapazonSi. upiratesobad iTvleba isic, 

rom aqvs mcire masa, iafia da SesaZlebelia seriul avtomobilebze misi martivad dayeneba. 

am pirobebis gaTvaliswinebiT izrdeba aseTi muxruWis efeqturoba, rac Seesabameba am mux-

ruWisadmi wayenebul Tanamedrove moTxovnebs. swored am mosazrebebisa da sagzao 

moZraobis usafrTxoebis problemis gaTvaliswinebiT (igulisxmeba agreTve avtomobilebis 

gazrdili dinamikuri Tvisebebis realizacia) damuSavda axali sistemis Zravuli muxruWi 

[2] da Sedga misi sastendo gamocda Zravebis sacdel laboratoriaSi. es Zravuli muxruWi 

arsebuli muxruWebisgan gansxvavebiT damatebiT Seicavs gamomSvebi sarqvlebis gaRebis 

xelSemSlel salikvidacio mowyobilobas, romelic gamoricxavs gamomSveb resiverSi 

wnevis Seuferxebel zrdas da aseve am ukanasknelze misi Sesabamisi zambarebis sixistis 

gavlenas. aseTi Zravuli muxruWis saerTo konstruqciuli sqema mocemulia me-2 nax-ze. 

 

 
 

nax. 2. axali sistemis Zravuli muxruWis konstruqciuli sqema. 1 _ Zravas saxuravi,  

2 _ zambaris qveda TefSi, 3 _ dguSi, 4 _ kamera, 5 _ gamomSvebi sarqveli, 6 _ gare Wilibi,  

7 _ SemamWidroebeli rgoli, 8 _ sarqvlis mimmarTveli, 9 _ zambaris zeda TefSi, 10 _ milsafari 

 

 rogorc am naxazidan Cans, Zravas gamomSveb milsadenSi ganviTarebuli wneva moq-

medebs sarqvlis gaRebis mimarTulebiT, magram am muxruWSi CarTulia mowyobiloba, rome-

lic muSaobs Semdegnairad: Zravas normaluri muSaobis dros gamomSvebi milsadeni Riaa 

da namuSevari airi Tavisuflad gamodis gamomSvebi sarqvlis (5) gavliT atmosferoSi. 

amasTan, dguSebi (3) imyofeba qveda ukidures mdgomareobaSi da SeuRlebulia zambaris qve-

da TefSTan (2). Zravas samuxruWo reJimze milsafris (10) gadaketvis Semdeg gamomSveb mil-

sadenSi wneva izrdeba, romelic sarqvlis Rerosa da mis mimmarTvels (8) Soris arsebuli 

RreCoebiT vrceldeba kameraSi (4), gadaaadgilebs dguSebs zeda ukidures mdgomareobaSi 

da aRmoCndeba zambaris zeda TefSTan (9) SeuRlebuli; amasTan, SemamWidroebeli rgolebi 

(7) uzrunvelyofs misi torsis TefSTan SeuRlebis hermetulobas. Sesabamisad, dguSebi 
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Seasrulebs ukuqceviT-winsvliT moZraobas samuxruWo reJimSi da gadascems gamomSveb 

sarqvlebs kamerebSi arsebuli haeris wnevisagan aRZrul sakompensacio wnevas, romlis 

saSualebiTac Sewydeba sarqvlebis umarTavi moZraoba da, Sesabamisad, haeris danakargic 

gamomSvebi milsadenidan. 

 

 
 

nax. 3. benzinis ZravaTi momuSave `zil-130~-is samuxruWo maxasiaTeblebi.  

1 _ iZulebiTi uqmi svla, 2 _ arsebuli Zravuli muxruWi, 3 _ axali Zravuli muxruWi 

 

 axali sistemis Zravuli muxruWi damontaJda benzinis ZravaTi da daidga mudmivi de-

nis eleqtrobalansirul sagamocdo stendze saTanado samuxruWo maxasiaTeblebis moxsnis 

mizniT. eqsperimentuli gamocdebis Sedegad gairkva, rom axal Zravul muxruWs aqvs didi 

upiratesoba arsebulTan SedarebiT: Zravas samuxruWo simZlavre mniSvnelovnad aRemateba 

mis efeqtur simZlavres, rac TvalnaTliv Cans me-4 nax-ze, saidanac cxadia, rom axali 

Zravuli muxruWis didefeqturi moqmedeba efuZneba gandevnis (gamobolqvis) wnevis mkveTr 

gadidebas, romlis zRvruli mniSvneloba kumSvis maqsimaluri wnevis tolia.  

 

 
nax. 4. axali Zravuli muxruWis samuSao procesis  

indikatoruli diagrama 
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nax. 5. axali sistemis Zravul muxruWSi da gamomSveb milsadenSi wnevebis (a) da gamomSvebi (mTliani wiri) da 

SemSvebi sarqvlebis (wyvetili wiri) gamavali gamomSvebi kveTebis (b) cvlileba muxla lilvis Semobrunebis 

kuTxeze damokidebulebiT 

 

me-7 nax-ze warmodgenilia `zil-130~-is Zravas indikatoruli diagrama axali Zravuli 

muxruWiT, romelSic gamomSvebi sarqvlebis TviTgaRebis gamomricxavi mowyobilobiT gamo-

bolqvis wneva mkveTrad izrdeba da miiswrafvis zRvarSi kumSvis maqsimaluri wnevisaken. 

gandevnis taqtis dros gamomSveb milsadenSi maRali wnevis done mM wertilidan ecema ci-

lindris n wertilSi arsebul donemde, xolo Semdeg iwyeba am wonasworuli wertilidan 

saerTo politropuli kumSva na wiris mixedviT da grZeldeba c wertilSi arsebuli SemS-

vebi sarqvlis gaRebamde, rasac mosdevs SemSvebi taqtis dros (sarqvlebis gadaxurvis 

periodi) cilindrSi wnevis vardna. gamobolqvis wnevis mkveTri zrda ganapirobebs indi-

katoruli procesis Teoriuli kvlevisadmi da gansakuTrebiT misi calkeuli monakveTebi-

sadmi interess. Seiqmna saTanado maTematikuri modeli, romelic aRwers cilindrsa da ga-

momSveb milsadenSi mimdinare urTierTdakavSirebuli procesebis erTobliobas. igi emya-

reba energiis da masis Senaxvis kanonebsa da airis mdgomareobis gantolebebs. am gantole-

baTa amoxsna xdeba egm-ebze modelirebiT, rac Sesrulebulia jer kidev 1977 wels manqa-

naTa meqanikis institutis mecnierebis mier [1]. Tumca igi ar Seicavs samuxruWo process 

gamomSvebi milsadenis gadaketvis momentidan masSi maqsimaluri wnevis damyarebamde, e.i. ga-

momSveb milsadenSi wnevis zrdis dinamikis angariSs, romelic aucilebelia imis 

gasarkvevad, Tu ra gavlenas axdens muxruWis muSaobaze Zravas ZiriTadi konstruqciuli 

parametrebi. am sakiTxebis gamosakvlevad Sedga saTanado saangariSo sqema, romelic war-

modgenilia me-6 nax-ze. 

 
 

nax. 6. gadaketil gamomSveb milsadenSi wnevis  

zrdis saangariSo sqema 
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sqema iTvaliswinebs muxruWSi mimdinare samuSao procesis bunebas, saxeldobr, Zrava-

Si gafarToebis taqtis dros gamomSveb milsadenSi arsebuli haeris politropul kumSvas. 

es procesi xasiaTdeba e.w. cikluri kumSvis xarisxiT TiToeuli ciklis mixedviT, ro-

melTa mimdevroba qmnis sasrul ricxvTa mwkrivs da maTi namravli Zravas standartuli 

kumSvis xarisxis tolia. 

rogorc saangariSo sqemidan Cans, Zravuli muxruWis samuSao procesi xasiaTdeba 

Zravas sayovelTaod cnobili standartuli kumSvis xarisxiT da cikluri kumSvis xaris-

xiT, romlebic Tanmimdevruli ciklebisaTvis  iqneba   
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bolo gamosaxulebis mixedviT m -is saboloo ciklSi kumSvis xarisxi 1-is tolia, 

rac gamomSveb milsadenSi maqsimaluri wnevis miRwevis pirobas qmnis. 

cikluri kumSvis xarisxebis mniSvnelobaTa Sesabamisad, gamomSveb resiverSi maqsi-

maluri wnevebi Tanmimdevrul ciklebSi toli iqneba 
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e.i. ukanasknel ciklSi ar xdeba wnevis mateba wina ciklTan SedarebiT. 

zemoT miRebul damokidebulebaTa praqtikuli gamoyenebisaTvis cikluri kumSvis 

xarisxebis gamosaxulebaSi unda ganisazRvros Vi, sadac i=1,2,3,4……m-1,m. maTi gansazRvri-

saTvis gamoviyenoT politropas gantoleba .constPV n   misi saSualebiT 1-li da me-2 

wertilebisaTvis gveqneba 

,210
nn

a VPVP   

sadac P1P gamosaxulebis gaTvaliswinebiT vRebulobT: 
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radganac cikluri kumSvis xarisxi ukanaskneli ciklisaTvis 1-is tolia, amitom 

cm VV   da ukanaskneli gamosaxulebidan vRebulobT: 

1

1

;
m
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e.i. Tanmimdevruli ciklebis cikluri kumSvis xarisxebis namravli tolia Zravas kumSvis 

xarisxisa. amrigad, cikluri kumSvis xarisxi aris, saxeldobr, is parametri, romlis 

meSveobiTac xdeba gamomSveb milsadenSi wnevis zrdis dinamikis gamokvleva. 

 gamomSveb resiverSi haeris raodenobis (Gk) dasadgenad Sesabamisi k raodenobis 

ciklis Sesrulebis Semdeg airebis damaxasiaTebel gantolebaSi 
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romelTa saSualebiT sabolood miviRebT: 
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e. i. gamomSveb resiverSi haeris raodenoba k raodenobis ciklis Semdeg proporciu-

lia cikluri kumSvis xarisxebis namravlisa. sxvaoba (Gk – Gk-1) warmoadgens haeris raode-

nobas, romelic SeikumSeba resiverSi k-uri ciklis dros 

∆ 	 1 . 

∆  mniSvnelobaTa codna dagvexmareba gamomSveb resiverSi haeris maqsimaluri wnevis 

sidideze sistemis (cilindri-gamomSvebi resiveris) hermetulobis gavlenis SefasebaSi.  

im garemoebis gamosakvlevad, Tu ramdenad swrafad aris SesaZlebeli gamomSveb re-

siverSi haeris wnevis damyareba, saWiroa maTematikurad SeviswavloT  ricxviTi Tanmim-

devrobis rigiTi wevrebis warmoqmnis wesi da gavarkvioT, aris Tu ara is sasruli. sas-

rul ricxvTa mwkrivis SemTxvevaSi, cxadia, rom gamomSveb resiverSi haeris maqsimaluri 

wneva damyardeba ciklebis gansazRvruli sasruli ricxvis Semdeg, rac Zravas brunTa 

gansazRvruli sixSiris dros mogvcems warmodgenas im droze, romelic saWiroa gamomSveb 

resiverSi damyarebuli maqsimaluri wnevis misaRwevad. 
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 amrigad, cikluri kumSvis xarisxebis mm  ,,.......,, 1321   ricxvTa sasruli mwkri-

vis pirveli wevrisaTvis Tu SemoviRebT garkveul aRniSvnebs, gveqneba: 
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ase rom, b da c ricxvebi ar SeiZleba iyos nebismieri; isini damokidebulia Zravas 

konstruqciuli parametrebis sidideze. Tu gavagrZelebT ricxviTi Tanmimdevrobis rigiTi 

wevrebis Caweras, gveqneba: 
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am Canaweris mixedviT, ricxviTi Tanmimdevrobis  wevrebi Seicavs 
2 3 4 51 ......... mc c c c c c        

rigis nawilobriv jamebs krebadi geometriuli progresiis mniSvneliT 0<c<1. aseTi rigi 

krebadia da misi Sesabamisi zRvari ;
1

1

cm 
   

axla gamovikvlioT sakiTxi ricxviTi Tanmimdevrobis  zogadi wevris zRvris 

Sesaxeb. zRvruli gadasvlis gamoyenebiT gveqneba 
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e.i. Tanmimdevroba m -is zogadi wevri, roca m , miiswrafvis 1-ken. 

gamomSvebi resiveris Tanmimdevrul ciklebSi wnevis gansazRvrisas saqme gvaqvs 

krebadi usasrulo namravlis nawilobriv namravlebTan 
1
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i
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  da unda davamtkicoT, rom 

Zravas kumSvis xarisxi   aris am namravlis zRvari. dasamtkiceblad gamoviyenoT nawi-

lobriv namravlTa Semdegi gamosaxuleba _ 
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romelSic zRvarze gadasvliT miviRebT 
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risi damtkicebac gvindoda. 

 am mtkicebis Tanaxmad, ciklebis raodenobis usasrulobisken swrafvis gamo ga-

momSveb resiverSi zRvruli wneva 

0 0
1
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gamomSveb resiverSi cikluri miwodebis zRvruli raodenoba 
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xolo masSi haeris saerTo miwodebis zRvruli sidide 
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rogorc zemoT moyvanili gaangariSebidan Cans, gamomSveb resiverSi haeris zRvruli 

mniSvnelobis misaRebad aucilebelia ciklebis sakmaod mcire raodenoba. Tanamedrove 

Zravas didi mniSvnelobis mqone samuSao ciklebi uaryofiTad ver imoqmedebs avtomobilis 

damuxruWebis dinamikaze. amis sailustraciod ganvixiloT ramdenime magaliTi. pirvel 

magaliTSi, Sesabamisad, `zil-130~-is Zravas cilindris zomebis mixedviT SeiZleba miviRoT 

Semdegi sawyisi monacemebi 

Vh = 747,5 სმ3, Vc =136 სმ3, Vp = 747,5 სმ3, ,  6 5 . 

am monacemebiT gaangariSebuli iyo cikluri kumSvis xarisxi ( )
i
 , wneva (Pi), gamomSveb 

resiverSi haeris saerTo da cikluri miwodebis raodenoba (Gi da ).
i

G  maTi grafikuli war-

modgenisaTvis es sidideebi pirobiTad ganvixiloT argumentis X-is funqciebis saxiT. e.i. 

 
1 1

( ),f x    2 2
( ),P f x  

  
1 3

( ),G f x   4
( ),

i
G f x        

sadac TiToeuli am Tanmimdevrobis wevri gamosaxavs ordinatis sidides x= 1,2,3..... wer-

tilebSi. amgvarad agebuli grafiki warmodgenilia me-7 nax-ze im TaviseburebiT, rom 

abscisa gaivlis mxolod ricxvTa naturalur rigs. 

  

 
nax. 7. cikluri kumSvis xarisxis, wnevis, resiverSi haeris saerTo da cikluri 

miwodebis cvlileba, roca Vp=747,5 sm3 da kumSvis xarisxi ε  = 6,5 

 

meore magaliTSi wnevis zrdis dinamikaze resiveris moculobis gavlenis gansa-

sazRvravad Vp moculoba gadidebulia 2-jer, xolo danarCeni sawyisi monacemebi ucvleli 

darCa. me-8 nax-ze warmodgenilia Sesabamisi grafiki. 
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nax. 8. cikluri kumSvis xarisxis, wnevis, resiverSi haeris saerTo da 

ciklur miwodebaTa cvlileba, roca Vp=1495sm3 da ε	  =6,5 

 

me-7 da me-8 naxazebis SedarebiT irkveva, rom resiveris 2-jer gadideba iwvevs Tav-

dapirveli ricxviTi wevrebis Tanmimdevrobis (
i
 ) Semcirebas, romlebic Semdeg romeliRac 

wertilidan izrdeba, magram amis paralelurad ar xdeba nawilobrivi namravlebis 
1

( )
m

i
n



  

aucilebeli mateba, rac iwvevs gamomSveb resiverSi Sesabamisi wnevebis Semcirebas. amis 

Sedegad resiverSi erTnairi wnevebis misaRebad saWiroa rogorc Sesrulebuli ciklebis 

ufro meti raodenoba, ise drois monakveTis gazrdac.  

 ramdenadac Zravas kumSvis xarisxi erTnairia, gamomSveb resiverSi wnevebis zRvruli 

mniSvneloba ucvlelia, amasTan erTad gamoyenebuli saangariSo sqemiT SesaZlebelia gani-

sazRvros Zravas kumSvis xarisxis gavlena gamomSveb resiverSi haeris wnevis dinamikaze. am 

sakiTxisadmi interesi gamowveulia imiT, rom Sigawvis Zravebs, romlebic erTmaneTisagan 

gansxvavdeba aalebis meTodiT da forsirebis xarisxiT, aqvs sxvadasxva kumSvis xarisxi. am 

mizniT ganvixiloT mesame magaliTi Semdegi sawyisi monacemebiT: 

Vh = 747,5 სმ3, Vc =50 სმ3, Vp = 747,5 სმ3, ,  15 95  . 

igi wina magaliTebisagan gansxvavdeba kumSvis xarisxiT (nax. 9).  

 
nax. 9. cikluri kumSvis xarisxis, wnevis, resiverSi haeris saerTo 

da cikluri miwodebis cvlileba, roca V=747,5 sm,3 da ,  15 95  

 

 ganxiluli magaliTebis Sedarebis Sedegad aRmoCnda, rom Zravas kumSvis xarisxis 

gadidebiT ricxviTi Tanmimdevrobis TiToeuli wevris sidide izrdeba, Sesabamisad izr-
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deba misi namravlic _ 
m

i
n





1

. igi, imave Tanmimdevruli ciklebis mixedviT, aRmoCndeba meti, 

rac iwvevs Sesabamisi Pi wnevis gadidebas gamomSveb resiverSi, sadac Zravas kumSvis xaris-

xi da maSasadame namravlic 
m

i
n





1

 metia. paralelurad izrdeba, erTi mxriv, wnevis zRvru-

li mniSvneloba da, meore mxriv, haeris cikluri miwodeba. 

rogorc ganxiluli magaliTebidan Cans, axali parametris _ cikluri kumSvis xa-

risxis _ saSualebiT SesaZlebeli xdeba xarisxobrivad sworad gamovikvlioT Semdegi faq-

torebi: Tanmimdevrul ciklebSi wnevis zrdis dinamika, Zravas kumSvis xarisxisa da ga-

momSvebi resiveris moculobis gavlena gamobolqvis maqsimalur wnevaze da, saerTod, 

wnevis zrdis dinamikaze. sabolood, misi daxmarebiT SesaZlebelia gamomSveb resiverSi 

rogorc maqsimaluri wnevebis cvlilebis, ise cvalebadi kumSvis xarisxis gamokvleva. 

amrigad, saxezea saavtomobilo Sigawvis Zravebis samuxruWo maCveneblebis mkveTri 

zrdis SesaZlebloba. dRemde arsebuli gamomSvebi muxruWebi, rogorc wesi, muSaobs am 

SesaZleblobebis gamoyenebis gareSe. magaliTad, gamomSvebi muxruWebis cnobil meqanizmebs 

SeuZlia ganaviTaros 0,3-0,4 mpa ukuwneva, ramdenadac misi Semdgomi gazrda SezRudulia 

gamSvebi sarqvlebis zambarebis drekadobiT. aseTi wnevis misaRwevad erTcilindrian 

Zravas (magaliTebis mixedviT) dasWirdeba sul ori cikli. arada am dros cikluri 

miwodeba Zalian maRalia, magram SekumSuli haeri SeaRwevs gamomSveb sistemaSi SeSvebis 

taqtis dros da gamodis gareT. SekumSul da gamomaval haers Soris myardeba 

raodenobrivi wonasworoba da wnevis zrdis procesi wydeba. aqedan gamomdinare, 

SemoTavazebuli saangariSo sistemiT SesaZlebeli xdeba hermetizebasa da misaRwev 

maqsimalur wnevas Soris kavSiris damyareba, riTac SeiZleba ganisazRvros Zravas 

simZlavris forsirebis xarisxi samuxruWo reJimebis dros. 
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manqanaTmSenebloba 

 

didefeqturi Zravul-muxruWiani saavtomobilo Sigawvis Zravebis  

samecniero-teqnikuri kvleva 

 b. korZaZe, r. demetraSvili 

(r. dvalis manqanaTa meqanikis instituti) 

 

reziume: statiaSi mocemulia didefeqturi Zravul-muxruWiani Sigawvis Zravas samu-

Sao procesis samecniero-teqnikuri kvlevis Sedegebi. es muxruWi Seqmnilia r. dvalis man-

qanaTa meqanikis institutSi da xasiaTdeba martivi konstruqciiT, mcire masiT, damzadebis 

mcire xarjebiT da seriul avtomobilebze dayenebis SesaZleblobiT, rac mas aZlevs sa-

grZnob upiratesobas saavtomobilo muxruW-Semneleblebs Soris. 

 

 

MECHANICAL ENGINEERING 
 

 

SCIENTIFIC-TECHNICAL RESEARCH OF HIGH EFFECTIVE MOTOR BRAKE WITH 
INTERNAL COMBUSTION ENGINE  

 B. Kordzadze, R. Demetrashvili 

(R. Dvali Institute of Machine Mechanics) 

 

Resume: There is presented the results of scientific-technical research of working process of the high effective 

motor brake with internal combustion engine. This motor brake, made in R. Dvali Institute of Machine Mechanics, has 

simple construction, light weight, low expenses at making and possibility to install it on the serial automobile, which 

gives it a certain advantage over automobile brake-retarders. 

 

 

 

МАШИНОСТРОЕНИЕ 

 

НАУЧНО-ТЕХНИЧЕСКОЕ ИССЛЕДОВАНИЕ ВЫСОКОЭФФЕКТИВНОГО 

МОТОРНОГО ТОРМОЗА С ДВИГАТЕЛЕМ ВНУТРЕННЕГО СГОРАНИЯ 

Б. Кордзадзе, Р. Деметрашвили 

(Институт механики машин им. Р. Двали) 

 

Резюме: В статье приведены результаты научно-технического исследования высокоэффективного 

моторного тормоза с двигателем внутреннего сгорания. Этот моторный тормоз, созданный в Институте 

механики машин им. Р. Двали, характеризуется простотой конструкции, малым весом, малым расходом 

изготовления и возможностью установки на серийный автомобиль, что дает ему определенное преимущество 

среди автомобильных тормозов-замедлителей.  
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satransporto manqanaTmSenebloba 

 

 

 

elmavlis optimaluri samuxruWo berketuli gadacemis damuSaveba 

† g. SaraSeniZe, a. SarvaSiZe, l. TediaSvili, s. SaraSeniZe  

(saqarTvelos teqnikuri universiteti) 

 

samuxruWo berketuli gadacemis daniSnulebaa samuxruWo cilindris mier ganviTa-

rebuli dawolis Zalis samuxruWo xundebisaTvis gadacema saxsrul SeerTebebSi mcire 

Zaluri danakargebiT. nebismieri samuxruWo berketuli gadacema unda iTvaliswinebdes 

yvela samuxruWo xundis mimarT erTnairi dawolis Zalis gadacemas; amasTan, xundze dawo-

lis mniSvneloba ar unda iyos damokidebuli berketebisa da wevebis daxris kuTxeebze; unda 

axasiaTebdes sakmao simtkice da sixiste; aRWurvili unda iyos avtomaregulirebeli mowyo-

bilobiT; muxruWis aSvebis dros saWiroa samuxruWo xundebis erTnairi manZiliT daSoreba 

vagonis Tvlis gorvis zedapiridan (e.i. aucilebelia dadgenili RreCos uzrunvelyofa 

Tvlis gorvis zedapirsa da xundis zedapirs Soris); unda hqondes Zalze didi mqk da a.S. 

aseTi ZiriTadi moTxovnebi vrceldeba elmavlis samuxruWo berketuli gadacemis mi-

marTac. sasurvelia samuxruWo gadacemas hqondes berketebis, wevebisa da saxsruli SeerTe-

bebis minimaluri raodenoba, rac dReisaTvis metad aqtualuria. Cven mier warmodgenilia 

arsebuli ВЛ 10 elmavlis samuxruWo berketuli gadacemis sqema (nax. 1), romelic konst-

ruqciulad metad rTuli saxsruli gadacemaa, radgan igi didi raodenobiT berketebis, 

wevebisa da saxsruli SeerTebebisagan Sedgeba. sqemis mixedviT, samuxruWo gadacema Seicavs 

23 berketsa da wevas da amdenive saxsrul SeerTebas, rac zrdis saxsrul SeerTebebSi xa-

xunis Zalebis daZlevaze samuxruWo cilindridan gadacemuli dawolis Zalis danakargebis 

sidides da amcirebs dawolis Zalis mniSvnelobas samuxruWo xundebis mimarT. garda amisa, 

urikis CarCoze didi raodenobiTaa gamoyenebuli gadacemis berketebisa da wevebis samagri 

detalebi, rac zrdis ekonomikur xarjebs samuxruWo gadacemis awyobasa da damzadebaze. 

 

 
nax. 1. ВЛ 10 elmavlis arsebuli samuxruWo berketuli gadacemis sqema. 1, 10 – sakidebi; 

2 – samuxruWo buniki; 3 – samuxruWo xundi; 4 – xraxnuli maregulirebeli quro;  

5 – sabalanso berketi; 6 – samuxruWo cilindri; 7, 8, 9 _ wevebi   

 

samuxruWo berketuli gadacema moZraobaSi mohyavs 254 mm diametris mqone samuxruWo 

cilindrs. misgan gamomavali Wokis zemoqmedebiT damwoli Zala gadaecema balansirebs _ 

sabalanso berketebs (5), romlebic qveda saxsrebSi SeerTebulia weviT (7). balansirebis 

zeda saxsrebis wevebis (8) saSualebiT dawolis Zala gadaecema sakids (1), xolo buniki (2) 
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uzrunvelyofs xundis (3) miWeras Tvlis gorvis zedapirTan. wevis (8) saSualebiT Semorun-

deba berketi (10) uZravi brunviTi saxsris mimarT da wevis (9) zemoqmedebiT dawolis Zala 

gadaecema danarCen xundebs. maregulirebeli quro (4) gamoiyeneba qveda wevebis sigrZeTa 

cvlilebebisaTvis. 

ganxiluli samuxruWo berketuli gadacema konstruqciulad rTulia, amitom Cven mier 

damuSavebul iqna optimaluri samuxruWo berketuli gadacema, romelic Seicavs 18 saxsrul 

SeerTebas, 10 berketsa da wevas. optimaluri berketuli gadacemis sqema warmodgenilia me-2 

nax-ze. 

optimaluri samuxruWo berketuli gadacema gamoirCeva winamorbedisagan rogorc 

konstruqciuli simartiviT (igi Seicavs 5 saxsriTa da 13 saxsruli SeerTebiT naklebs), ise 

saeqspluatacio da xangamZleobis parametrebiT. samuxruWo cilindridan (1) gadacemul 

Zalas xundebis samuxruWo mdgomareobaSi moyvanamde aqvs 25 %-iT naklebi Zaluri danakargi 

arsebulTan SedarebiT, xolo berketebisa da wevebis raodenoba Semcirebulia 52 %-iT. igi 

uzrunvelyofs srul samuxruWo efeqts rogorc nakleb droSi wevebisa da vertikaluri 

berketebis ganlagebis, aseve SesaZlo moZraobaTa srulyofis SemTxvevaSi. arsebulisagan 

gansxvavebiT, optimalur samuxruWo berketul gadacemaSi pirveladaa gamoyenebuli daxrili 

berketebi (11 da 12), romlebic vertikalur berketebTan (3) erTad iwyebs gadaadgilebas da 

uzrunvelyofs oTxive samuxruWo xundis erTdroul dawolas vagonis Tvlis gorvis 

zedapiris mimarT. 

 

 
nax. 2. ВЛ 10 elmavlis optimaluri samuxruWo berketuli gadacemis sqema.  

1 – samuxruWo cilindri, 2 – saerTo amZravi berketi, 3 – vertikaluri xundebiani berketebi,  

4 – mokle wevebi, 5 – samuxruWo xundis buniki, 6 – samuxruWo xundebi; 7 – relsi, 8 – vagonis Tvali,  

9, 10 – mxreulebi, 11, 12 – daxrili wevebi 
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arsebul samuxruWo berketul gadacemaSi wevebi (9) ganlagebulia liandagis relseb-

Tan da SpalebTan axlos, amitom wevebi ganicdis atmosferul da koroziul zemoqmedebas; 

WuWyiandeba miwis vakisi mtvriTa da vagonis zeTovani CamonadeniT, ris gamoc xdeba maTi 

zedapiruli dazianeba da mwyobridan naadrevi gamosvla. optimalur samuxruWo berketul 

gadacemaSi aseTi movlenebi gamoricxulia. 

optimalur samuxruWo berketul gadacemas ar sWirdeba didi raodenobiT urikis 

CarCosTan SemaerTebeli samagrebi, xolo misi konstruqciuli gaumjobeseba zrdis ekono-

mikur efeqtianobas gadacemis damzadebasa da awyobaze. 

sainteresodaa SerCeuli urikis CarCos mimarT optimaluri samuxruWo berketuli ga-
dacemis Semadgeneli berketebisa da wevebis adgilmdebareoba – is, romelic ganlagebulia 

vertikalur sibrtyeSi vagonis urikis CarCos mm   donis dabla, warmoadgens samuxruWo 

kvanZs, meore, romelic urikis CarCosadmi horizontaluradaa ganlagebuli, ar scdeba 

CarCos da gavlenas ver axdens urikis mimarT vagonis Zaras moZraobaze. vertikalur 

sibrtyeSi ganTavsebulia vertikaluri berketebi (3, 9, 10) da wevebi (11, 12). horizontalur 

sibrtyeSi _ mxolod samuxruWo cilindri (1), saerTo amZravi berketi (2) da mokle wevebi 

(4). amZravi berketi (2) gadaxrilia saerTo vertikaluri simetriis nn   RerZidan 90  

kuTxiT samuxruWo cilindrisaken. amave kuTxiT gadaixreba amZravi berketi nn   RerZidan 

samuxruWo cilindris Wokis zemoqmedebis Sedegad marcxniv saboloo damuxruWebamde. e.i. 

amZravi berketis Semobrunebis 2180   kuTxe Seesabameba Wokis gamosvlis 20_25 sm-s. O1, 
O3 da O5 uZravi saxsruli SeerTebebis garSemo Semobrundeba saerTo amZravi (2) da 

xundebiani berketebi (3), xolo urikis Tvlebi O2 da O4 centrebiT gadaadgildeba relsis 

(7) mimarT. uZravi O6 da O7 brunviTi saxsrebis mimarT Semobrundeba mxreulebi (9, 10). Rre-

Co  vagonis gorvis zedapirsa da samuxruWo xundis Siga muSa zedapirs Soris yvelgan 

erTnairia. 

optimaluri samuxruWo berketuli gadacemis muSaobis principi aseTia: urikis CarCos 

zedapiris mm   horizontalis mimarT amZravi berketis Semobruneba  kuTxiT samuxruWo 

cilindris Wokis F1 Zalis O saxsarSi moqmedebis Sedegad iwvevs B da D saxsrebis Semob-

runebas saaTis isris moZraobis sapirispiro mimarTulebiT, ris gamoc A da C saxsrebis 
mimarT urTierTsapirispiro mimarTulebiT Semobrundeba samuxruWo xundebiani (6) ber-

ketebi (3). amave dros isini Semobrundebian O3 da O5 uZravi saxsrebis mimarT  kuTxiT da 

xundebi miebjineba Tvlis gorvis zedapirebs. daxrili wevebi (11, 12) Semobrundeba P da R 
saxsarSi xundebiani berketebis (3) mimarT da axdens  mxreulebiT (9, 10) S da H Tvlebis 

gorvis zedapirze xundebis erTdroul miWeras. G da T saxsrebi ganlagebulia Tvlebis O2 

da O4 centrebis SemaerTebel xazze, xolo P da R saxsrebis mdebareoba praqtikulad unda 

gadawydes gorvis zedapirebisadmi xundebis dawolis Zalis gaangariSebis Semdeg, e. i. 

sinTezis amocanis gadawyvetis procesSi unda dadgindes NP da ER monakveTebis sigrZe. 

cxadia, P da R saxsrebi Zevs d d  horizontalur wrfeze da amave dros CM da AL xunde-
bian berketebze. 

amrigad, lu urikis bazis arsebobisas gadawyvetilia optimaluri berketuli gada-
cemis geometriuli parametrebi da moqmedebis principi. 

rogorc aRvniSneT, optimaluri samuxruWo gadacemis mcire raodenobis saxsrul 

SeerTebebSi Zaluri danakargebi xaxunis Zalebis daZlevaze Semcirebulia. gadacemis far-

doba amZravi berketisaTvis (2) udris U OO O B1 1 1 1  sidides, amitom B saxsarSi samuxruWo 

cilindris Wokis dawolis F1 Zalis mniSvneloba gaizrdeba da mimarTuli iqneba B 
saxsridan marcxniv. misi mniSvneloba ganisazRvreba tolobiT: 
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 sin
OOF F
O B

 1
1

1

.  (1) 

igive Zala imoqmedebs urTierTsawinaaRmdego mimarTulebiT A da C saxsrebSi. 
gadacemis fardoba AL da CM berketebisaTvis erTnairia da gamoiTvleba Semdegi 

formuliT: 

 AL ELU
EL


2 . (2) 

(2) tolobis gaTvaliswinebiT, L da M brunvis centrebSi imoqmedebs xundze dawolis 

F3 Zala, romelic gamoiTvleba formuliT 

 sinF FU 3 2 . (3) 

U2-is mniSvnelobis gaTvaliswinebiT 

 sin sin
OO AL ELF F
O B EL

 
 1

3 1
1

. (4) 

radgan xundze dawolis F2 Zala Tvlis centris mimarT adgens  dawolis kuTxes, 

amitom 

 sin sin cos
OO AL ELF F
O B EL

  
 1

2 1
1

. (5) 

xundis dawolis aseTive Zala imoqmedebs mxreulebis samuxruWo xundebis H da S 
saxsrul SeerTebebSi.  

orRerZiani urika aRWurvilia 8 samuxruWo xundiT, amitom 8n  xundis SemTxvevaSi 

 sin sin cos
OO AL ELF F
O B EL

  
 1

2 1
1

8 . (6) 

zogadad SeiZleba daiweros: 

 ( ) sin sin cosn
OO AL ELF nF
O B EL

  
 1

2 1
1

. (7) 

sabolood SeiZleba davaskvnaT, rom samuxruWo berketuli gadacemis optimaluri 

variantis mixedviT, saWiroa Catardes gadacemis sinTezi geometriuli da Zaluri 

parametrebis SerCevis gziT, raTa miRebul iqnes gaumjobesebuli samuxruWo efeqti. 
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satransporto manqanaTmSenebloba 

 

elmavlis optimaluri samuxruWo berketuli gadacemis damuSaveba 

† g. SaraSeniZe, a. SarvaSiZe, l. TediaSvili, s. SaraSeniZe  

(saqarTvelos teqnikuri universiteti) 

 

reziume: naSromSi damuSavebulia optimaluri samuxruWo berketuli gadacema ВЛ 10 

tipis elmavlebisaTvis. optimaluri gadacema uzrunvelyofs arsebulTan SedarebiT sa-

imedo samuxruWo efeqts berketebis, wevebisa da saxsruli SeerTebebis ufro naklebi rao-

denobiT gamoyenebisas. miRebulia samuxruWo xundis dawolis Zalis mniSvnelobis ana-

lizuri gamosaxuleba samuxruWo cilindris mier ganviTarebuli dawolis Zalisa da 

sistemis gadacemis ricxvis gaTvaliswinebiT. 

 

 

TRANSPORTATION ENGINEERING 
 

 

DEVELOPMENT OF OPTIMAL BRAKE LEVERAGE TRANSMISSION OF ELECTRIC 
LOCOMOTIVE 

† G. Sharashenidze, A. Sharvashidze, L. Tediashvili, S. Sharashenidze  

(Georgian Technical University) 

 

Resume: There is developed optimal brake leverage transmission for VL 10 type electric locomotive. Due the 

optimal brake transmission there is provided reliable braking effect with less number of lever rods and joint 

connections. There is obtained value of the brake shoes pressing force in an analytical form, with taking into account 

the brake cylinder pressing force and system transmission ratio.  

 

 

ТРАНСПОРТНОЕ МАШИНОСТРОЕНИЕ 

 

РАЗРАБОТКА ОПТИМАЛЬНОЙ ТОРМОЗНОЙ РЫЧАЖНОЙ ПЕРЕДАЧИ 

ЭЛЕКТРОВОЗА 

† Г. Шарашенидзе, А. Шарвашидзе,  Л. Тедиашвили, С. Шарашенидзе  

(Грузинский технический университет) 

 

Резюме: Разработана оптимальная тормозная рычажная передача для электровозов типа ВЛ 10. 

Оптимальной тормозной передачей обеспечивается надежный тормозной эффект с меньшим количеством 

рычагов, тяг и шарнирных соединений. Получено значение силы нажатия тормозной колодки в аналитической 

форме, с учетом силы нажатия тормозного цилиндра и числом передачи системы. 
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vagonis moZraobis kinetikuri energiis gansazRvra urikebis 

arasimetriuli ganlagebis gaTvaliswinebiT 

†g. SaraSeniZe, i. zakutaSvili, l. TediaSvili, s. SaraSeniZe 

(saqarTvelos teqnikuri universiteti) 

 

sarkinigzo moZravi Semadgenlobis usafrTxo moZraobas ganapirobebs mTeli rigi 

faqtorebi. maT Soris aRsaniSnavia rkinigzis liandagis relsebis teqnikuri parametrebis 

standartuli mdgomareobis uzrunvelyofa – relsebis dageba garkveuli daxris kuTxiT 

Spalebisadmi; Spalebis Cajdomis parametrebis dacva Semadgenlobis gavlisas; relsebis 

SeerTebis (Sepirapirebis) saxeoba; relsebis Tanabari ganlageba liandagis simetriis 

RerZis mimarT; Spalebis miwis vakisis vargisianoba nebismieri klimaturi pirobebis 

SemTxvevaSi; relsis masebis Tanabari ganawileba da erTgvarovneba relsis mTel sigrZezeб 

relsis Tavis gorvis zedapiris uTanabrobebis minimizacia da gorvis wris Sesabamisoba 

vagonis Tvlis gorvis wris traeqtoriasTan. aseve aucilebelia vagonis Tvlis 

standartuli parametrebis dacva; kerZod: Tvlis gorvis zedapirebis SenarCuneba gark-

veuli saxis anaglejebis, bzarebis an nacocebis gareSe; Tvlis gorvis wris Sesa-

bamisobaSi moyvana relsis Tavis gorvis zedapiris mimarT; Tvlis disbalansis gamoricxva; 

wyvilTvalas orive Tvlis gorvis zedapirebis gaswvriv kinematikuri da geometriuli 

centrebis Tanxvedris uzrunvelyofa; Tvlis qimis Siga zedapirze cru qimis arsebobis sa-

winaaaRmdego RonisZiebebis gatareba; Tvlisa da relsis Tvlis kontaqtis wertilSi ganivi 

Zalebis minimizacia; Tvlis gorvis zedapirze nacocis geometriuli zomebis dasaSvebi 

diapazonis SenarCuneba.  

Semadgenlobis moZraobis usafrTxoebis uzrunvelyofis mizniT unda gairkves TiTo-

euli vagonis moZraobis ZiriTadi parametrebi, rac gulisxmobs am parametrebis mimarT 

moZraobis diferencialuri gantolebebis Sedgenas da maTs erTobliv amoxsnas kompiu-

teruli teqnikis gamoyenebiT.  

am miznis misaRwevad pirvel rigSi unda ganisazRvros vagonis moZraobis Tavisuf-

lebis xarisxi, Tavisuflebis xarisxis raodenobis mixedviT ki _ moZraobis diferencialur 

gantolebaTa ricxvi. 

rogorc nebismier fizikur sxeuls, vagons unda hqondes moZraobis eqvsi Tavisufle-

bis xarisxi – gadaadgileba OX, OY, OZ RerZebis mimarT da Semobrunebebi amave RerZebisad-

mi. imis gamo, rom vagoni ar aris xistad Sekruli fizikuri sxeuli, amitom misi moZraobis 

Tavisuflebis xarisxi unda ganisazRvros misive elementebis moZraobis Tavisuflebis 

xarisxTa jamiT. 

rogorc zemoTac aRvniSneT, vagonis Semadgenel TiToeul elements aqvs moZraobis 

eqvsi Tavisuflebis xarisxi. aseT elementebs miekuTvneba vagonis Zara, ori urika da oTxi 

wyvilTvali drekadi sabuqse zambaruli kompleqtiT. erTmagi sabuqse Camokidebis 

SemTxvevaSi dadgenili unda iqnes vagonis moZraobis Tavisuflebis xarisxi da kinetikuri 

energia.  

vagonis sruli kinetikuri energia warmoadgens Zarasa da urikebis kinetikuri ener-

giebis jams. kinetikuri energiis gansazRvrisas gamovricxavT vagonze mcire ZaliT ze-

moqmedebas, rac gavlenas ver moaxdens vagonis moZraobis kinetikur energiaze. vagonis 

Zaras, urikis CarCos da oTxive wyvilTvals warmovadgenT absoluturad xisti sxeulebis 
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saxiT romelime kveTSi drekadobis gaTvaliswinebis gareSe. aRniSnuli daSvebebis 

mixedviT vagonis sruli kinetikuri energia gamoisaxeba tolobiT: 

 T T T T  Z u1 u2 ,  (1) 

sadac TZ , Tu1  da Tu2  aris vagonis Zaras, pirveli da meore urikebis kinetikuri energiebi. 

aRsaniSnavia, rom urikebis mdebareoba liandagis mimarT albaTuri xasiaTisaa, rac 

gamowveulia relsisa da vagonis Tvlis gorvis zedapirebis uTanabrobebiT. urikis CarCos 

SesaZlo ganlageba liandagis mimarT warmodgenilia 1-el nax-ze. 

urikis O1, O2 da O3 centrebis mimarT nebismieri ganlagebis SemTxvevaSi urikis da 

liandagis simetriis OX RerZebs Soris SeiZleba arsebobdes Semobrunebis sxvadasxva kuTxe 

– liandagis RerZis mimarT simetriuli ganlagebisas Semobrunebis kuTxea  (  90 ), 

CarCos A2B2C2D2 da A3B3C3D3 Semobrunebisas ki –  da . am dros wyvilTvlebis zemoqmedebiT 

icvleba ganivi Zalebi liandagis I da II relsis Tavis mimarT, magram sworxazovan ubanze 

moZraobisas isini gavlenas ver axdenen vagonis kinetikur energiaze. amis 

dasadastureblad ganvixiloT vagonis kinetikuri energiis saangariSo sqema (nax. 2). 

 

 
 

 

nax. 1. vagonis urikis CarCos SesaZlo ganlageba liandagis 

sworxazovan ubanze moZraobisas 

 

OY da OZ sakoordinato RerZebis mimarT vagonis elementebis moZraobis Tavisuf-

lebis xarisxebis gamoricxviT kinetikuri energiis gaangariSebas lokomotivis wF  Zalis 

zemoqmedebisas vaxdenT mxolod XOY sibrtyeSi (nax. 2). am sqemis mixedviT, vagoni moZraobs 
 daxris kuTxis mqone qanobze. miviCnevT, rom qanobi sworxazovania, pirveli da meore 

urikis masebi aseve warmoadgens Sesabamisi urikis imC  CarCosa da wyvilTvlebis imw  

masebis jams, e.i. 

 
;

.

m m m m

m m m m

   
   

u1 C1 w1 w2

u2 C2 w3 w4

  (2) 

aqve SevniSnavT, rom urikebis O1 da O2 centrebi liandagis simetriis OO RerZzea, 

romlis gaswvrivac moqmedebs F wevis Zala. Tvlisa da relsis Tavis gorvis zedapirebis 

uTanabrobaTa gamo urikebi Semobrundeba u1  da u2  kuTxeebiT OX RerZis mimarT, xolo 

vagonis Zara _ Z  kuTxiT. SesaZlebelia I relsze wyvilTvlebis ganivi Fgw2  da Fgw3  

Zalebis, xolo II relsis mimarT Fgw1  da Fgw2  Zalebis zemoqmedeba, rac gaTvaliswinebuli 

iqneba vagonis moZraobis arawrfivi diferencialuri gantolebebis Sedgenis dros. Zaras 

masebis OZ  centrSi moqmedebs Zaras GZ  wona. 

Y 

O 

I 

II 

I 

II 

1 

1 

2 

2 

3 

3 

X 

A1 B1 

C1 D1 

O1 

A2 

B2 

C2 
D2 

O2 
A3 

B3 

C3 

D3 

O3 
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nax. 2. vagonis moZraobis kinetikuri energiis saangariSo sqema 

 

(1) formulis mixedviT, marjvena Sesakrebis pirveli wevri gamoiTvleba tolobiT: 

 O OT m V I  2 2
Z Z Z Z Z

1 1

2 2
 ,  (3) 

sadac mZ  aris Zaras masa; 

 OV Z vagonis Zaras masebisa da amave dros geometriuli centris OZ -is wrfivi 

siCqare; 

 OI Z Zaras inerciis Zala masebis OZ  centris mimarT;  

  Z Zaras Semobrunebis kuTxuri siCqare OO simetriis RerZis mimarT. 

Zaras masebis OZ  wrfivi siCqaris gansazRvris mizniT unda dadgindes misi 

koordinatebi OX da OY RerZebis mimarT. gveqneba: 

 
cos ;

sin ,

O

O

lX

lY





 




Z
Z Z

Z
Z Z

2

2

  (4) 

sadac lZ  aris vagonis Zaras sigrZe. 
 (4) sistemis diferencirebiT miviRebT:  

 
sin ;

cos .

O

O

lX

lY

 

 

  




Z
Z Z Z

Z
Z Z Z

2

2

 


  (5) 

Y 

X 
O 

I 

II 

I 

II 

1 

1 
2 

2 

3 

3 

A 

B 

bc 
O1 

lZ /2 

O2 

C 

D 
4 

O 4 

hZ /2 

lZ  

lC2 

lC1 

lu2b 

lu2b 

FZw2 

FZw2 

u1 OZ 

Z 

u2 

Fw 

 

hu1 
Fgw1 

Fgw4 

GZ 

lvb 

hu2 

OZ 

O1 

O2 
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(3) tolobaSi Semavali OV 2
Z  gamoiTvleba formuliT: 

 O O OV X Y 2 2 2
Z Z Z

  .  (6) 

(5) sistemis mixedviT 

 O
lV 
2

2 2Z
Z Z

4
 .  (7) 

Zaras inerciis Zala 

 O
mI l 2Z

Z Z
12

.  (8) 

(6) da (8) tolobebis gamoyenebiT vagonis Zaras energia gamoiTvleba formuliT 

 T m l 2 2
Z Z Z Z

1

6
 .  (9) 

pirveli urikis Tu1  kinetikuri energia 

 O OT m V I  2 2
u1 u1 1 1 u1

1 1

2 2
 ,  (10) 

sadac OI 1  aris pirveli urikis masebis O1  centris mimarT aRZruli inerciis Zala; 1OV
pirveli urikis masebis O1  centris wrfivi siCqare. 

pirveli urikisaTvis 

 O O OV X Y 2 2 2
1 1 1

  ,  (11) 

sadac OX 1  da OY 1  aris masebis O1  centris koordinatebi 

 
( ) cos ;

( )sin ,

O

O

X l l

Y l l





  

 


1 Z vb u1

1 Z vb u1

1

2
1

2

  (12) 

aq lvb  aris vagonis baza. 

(12) sistemidan miiReba: 

 
( ) sin ;

( ) cos .

O

O

X l l

Y l l

 

 

   

 


1 Z vb u1 u1

1 Z vb u1 u1

1

2
1

2

 

 
  (13) 

(13) tolobidan gamomdinare, 

 ( )OV l l  2 2 2
1 Z vb u1

1

4
 .  (14) 

OI 1  ganisazRvreba tolobiT 

 OI m l 2
1 u1 C1

1

12
,  (15) 

sadac lC1  aris pirveli urikis CarCos sigrZe. 

(14) da (15) tolobebis gaTvaliswinebiT formula (10) miiRebs aseT saxes: 

 ( )T m l l m l   2 2 2 2
u1 u1 Z vb u1 u1 C1 u1

1 1

8 24
  .  (16) 

meore urikis kinetikuri energia 

 O OT m V I  2 2
u2 u2 2 2 u2

1 1

2 2
 ,  (17) 

sadac OV 2  aris meore urikis masebis O2  centris wrfivi siCqare OX-is mimarT;  OI 2 meore 

urikis masebis O2  centris inerciis Zala. 

Tavis mxriv, 
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cos ;

sin ,

O

O

l
X l

l
Y l





 
      


      
  

vb
2 Z u2

vb
2 Z u2

1

2 2

1

2 2

  (18) 

sadac lvb  aris vagonis baza. 

(18) sistemis diferencirebiT miviRebT: 

 

sin ;

cos .

O

O

l
X l

l
Y l

 

 

 
       


      
  

vb
2 Z u2 u2

vb
2 Z u2 u2

1

2 2

1

2 2

 


  (19) 

aqedan 

 O
l

V l 
 

   
 

2
vb2 2

2 Z u2
1

4 2
 .  (20) 

(20) tolobis (17)-Si CasmiT miviRebT: 

 
l

T m l m l 
 

    
 

2
vb 2 2 2

u2 u2 Z u2 u2 C2 u2
1 1

8 2 24
  .  (21) 

sabolood, vagonis kinetikuri energiis mniSvneloba (1) miRebuli tolobebis (9), (16), 

(21) sidideTa gaTvaliswinebiT, SeiZleba Caiweros aseTi saxiT: 

  ( )T m l m l l m l      2 2 2 2 2 2
Z Z Z u1 Z vb u1 u1 C1 u1

1 1 1

6 8 24
    

 
l

m l m l 
 

    
 

2
vb 2 2 2

u2 Z u2 u2 C2 u2
1 1

8 2 24
  .  (22) 

(2) tolobis gaTvaliswinebiT vagonis kinetikuri energiis ganmsazRvrelma (22) 

tolobam SeiZleba miiRos Semdegi saxe: 

  ( )( )T m l m m m l l      2 2 2 2
Z Z Z C1 w1 w2 Z vb u1

1 1

6 8
   

  ( )( )m m m l l     2 2
C1 w1 w2 Z vb u1

1

24
  

 ( ) ( )
l l

m m m l m m m l 
   

             
   

2 2
vb vb2 2

C2 w3 w4 Z u2 C2 w3 w4 Z u2
1 1

8 2 24 2
  .  (23) 

relsis mimarT wyvilTvlebis gverdiTi dawolis Fgw1 , Fgw2 , Fgw3  da Fgw4  Zalebis ga-

angariSeba SesaZlebeli iqneba vagonis moZraobis diferencialuri meore rigis arawrfivi 

gantolebis Sedgenis dros ganzogadebuli koordinatebis mimarT ganzogadebuli Zalebis 

mniSvnelobaTa dadgeniT. 
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satransporto manqanaTmSenebloba 

 

vagonis moZraobis kinetikuri energiis gansazRvra urikebis 

arasimetriuli ganlagebis gaTvaliswinebiT 

†g. SaraSeniZe, i. zakutaSvili, l. TediaSvili, s. SaraSeniZe 

(saqarTvelos teqnikuri universiteti) 

 

reziume: naSromSi ganxilulia vagonis Tvlisa da relsis uTanabrobani, romlebsac 

ar SeuZlia gavlena moaxdinos vagonis moZraobis kinetikur energiaze. kinetikuri energiis 

gansazRvris mizniT Sedgenilia vagonis moZraobis sqema. miRebulia vagonis moZraobis ki-

netikuri energiis analizuri gamosaxuleba Zarasa da urikebis kinetikuri energiebis gaT-

valiswinebiT. 

 

 

 
TRANSPORTATION ENGINEERING 

 

DEFINITION OF RAIL-CAR KINETIC ENERGY WITH TAKING INTO  
ACCOUNT OF ASYMMETRIC ARRANGEMENT OF BOGIES 

†G. Sharashenidze, I. Zakutashvili, L. Tediashvili, S. Sharashenidze 

(Georgian Technical University) 

 
Resume: There are considered the inequalities of rail-car wheels and rail, that can not affect on the kinetic 

energy of rail-car motion. There is compiled the scheme of rail-car movement to calculate the kinetic energy of rail-car. 
The analytical expression for the kinetic energy of rail-car motion with taking into account the kinetic energies of 
bogies is obtained. 

 
 
 
 
 

ТРАНСПОРТНОЕ МАШИНОСТРОЕНИЕ 

 

ОПРЕДЕЛЕНИЕ КИНЕТИЧЕСКОЙ ЭНЕРГИИ ДВИЖЕНИЯ ВАГОНА 

С УЧЕТОМ АСИММЕТРИЧЕСКОГО РАСПОЛОЖЕНИЯ ТЕЛЕЖЕК 

†Г. Шарашенидзе, И. Закуташвили, Л. Тедиашвили, С. Шарашенидзе 

(Грузинский технический университет) 

 
Резюме: Рассмотрены неровности колеса вагона и рельса, которые не могут воздействовать на 

кинетическую энергию движения вагона. Составлена схема движения вагона для расчета кинетической энергии 
вагона. Получено аналитическое выражение кинетической энергии движения вагона с учетом кинетической 
энергии тележек. 
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istoria 

 

 

 

qarTuli kvali CerqezeTSi X_XII saukuneebSi
 

T. diasamiZe 

(wmida andria pirvelwodebulis saxelobis qarTuli universiteti) 

 

kavkasia ara marto geografiuli, aramed istoriul-kulturuli regionia. saqarTvelo 

ki kavkasiis centria, romelic xSir SemTxvevaSi kavkasiis ganviTarebis biZgis mimcemi iyo. 

qarTuli Zeglebi gafantulia msoflios mraval qveyanaSi. yvelgan, sadac qarTveli 

kacis xeli miswvda, samudamod darCa qarTuli kulturis kvali. kavkasiis regioni gamor-

Ceulia am mxriv _ aq, yvela Cveni mezoblis teritoriaze, SeimCneva qarTuli qristianuli da 

winareqristianuli kulturis nakvalevi. 

am mxriv arc CrdiloeT kavkasiis regionebia gamonaklisi. qarTuli qristianuli kul-

turis kvali vrceldeba mTeli CrdiloeT kavkasiis teritoriaze, dawyebuli daRestnidan 

damTavrebuli adiReTi. 

statiis mizania CrdiloeT kavkasiaSi arsebuli qarTuli qristianuli kulturis 

Zeglebis irgvliv mopovebuli da damuSavebuli masalis analizi. igulisxmeba qarTuli 

qristianuli kulturis Seswavla dRevandeli yaraCai-CerqezeTis teritoriaze, sadac dRemdea 

SemorCenili X saukunis ori qristianuli taZari Suanisa da sentis saxelwodebiT.  

taZrebis Seswavlis istoria iwyeba XIX saukunis dasawyisidan, rodesac ruseTis 

imperiis samefo kari dainteresda CrdiloeT kavkasiis qristianuli kulturiT. maT miznad 

daisaxes qristianuli religia gamoeyenebinaT islamis winaaRmdeg. amisaTvis ki saWiro iyo 

qristianuli kvalis da gavlenis Seswavla CrdiloeT kavkasiaSi, aRniSnul SemTxvevaSi ki _ 

Crdilo-dasavleT kavkasiaSi. 

samecniero eqspediciamde sxvadasxva mogzauri cdilobda Seeswavla adgilobrivi 

mosaxleobis yofa da kultura. gzad isini xvdebodnen qristianul taZrebsac da am taZrebis 

Sesaxeb mxolod informacias iwerdnen. erT-erTi aseTi mogzauri iyo germaneli i. rainegsi, 

romelmac imogzaura CerqezeTSi XVIII saukunis 80-ian wlebSi. rainegsi wers: ,,samxreTiT 

maRal mTaze dgas kargad Senaxuli, wmida giorgisadmi miZRvnili qvis eklesia. iq jerac ori 

zaria; aseve amtkiceben, rom wignebi, berebis samoseli, Tasi da jvari axlac imave mTazea 

daculi gansakuTrebul saidumlo adgilas, romelzedac eklesia dgas, eklesiis irgvliv ki 

bevri qvabulia gamokveTili.  

es eklesia cnobili yofila Tavisi sakvirvelmoqmedebiT, gandegilebiTa da berebiT. 

qeris mosavlis aRebis Semdeg aq ikribebian glexebi, qristiani mRvdeli ki atarebs locvas. 

Tu vinmes am eklesiis axlos mexi moklavs, mas wmindanad Seracxaven. iqve marxaven mis 

gvams, Semdeg marTaven dResaswauls, ikvleba Savi vaci. mis tyavs gaberaven da saflavis 

axlos maRal Zelze gamohkideben, raTa am wmindanad Seracxulis xsovna gaaxangrZlivon” [1]. 

taZarTan axlos unda yofiliyo wignsacavi, saidanac rainegsma waiRo ori wigni: erTi 

                                                 
 aRniSnuli proeqti ganxorcielda SoTa rusTavelis erovnuli samecniero fondis finansuri xel-
SewyobiT (prezidentis samecniero granti axalgazrda mecnierTaTvis # 52/40). winamdebare publika-
ciaSi gamoTqmuli nebismieri azri ekuTvnis avtors da, SesaZloa, ar asaxavdes saqarTvelos samec-
niero fondis Sexedulebebs. 
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saeklesio cnobari da meore, savaraudod, ieso qristes cxovreba. wignebi dawerili unda 

yofiliyo berZnul enaze, Tumca amis Sesaxeb Cven zusti cnobebi ar mogvepoveba. 

Suanisa da sentis pirveli samecniero Seswavla daiwyo germanelma mecnierma i. 

bernadacma, romelmac imogzaura CerqezeTSi 1829 wels. misi gadmocemiT ,,Suanis taZari sruli 

saxiT iyo SemorCenili. taZris SigniT SeimCneva saRebavis kvali, romliTac taZari 

SeuTeTrebiaT” [2]. Suanis taZris SigniT, sakurTxevlidan marjvena mxares inaxeba jvari, 

romlis irgvliv ikiTxeba berZnuli warwera ,,ok... evon... los... leonos” (saxeliTa msaxuriTa 

RvTisa leon). leoni, savaraudod, unda iyos egris-afxazeTis samefos mefe leon III (945 _ 963 

ww.), swored am periods ukavSirdeba taZris mSenebloba, radgan Suanis taZari struqturulad 

Zalian hgavs leon III-is mier agebul moqvis taZars. 

rainegsis msgavsad bernadacmac aRwera taZari: ,,taZris SigniT SemorCenilia freskebi, 

romelTa nawili waSlilia, taZars gverdiT aqvs akldama, romelic savaraudod aq moRvawe 

berebis gansasvenebeli unda yofiliyo” [2]. i. bernadaci iyo pirveli, vinc Seecada Seeswavla 

da ruseTis saimperatoro karisTvis miewodebina taZris Sesaxeb informacia. misi varaudiT, 

orive taZris arqiteqtura bizantiuri warmomavlobis unda yofiliyo. marTlac, es taZrebi 

agebulebiT Zalian hgavs bizantiur saeklesio arqiteqturas, Tumca xSirad mecnierebi 

dasavleT saqarTvelos, anu egris-afxazeTis qarTvelTa samefos, bizantiis WrilSi moixse-

nieben, ris gamoc rTuldeba maTi Sexedulebis sisworis dadgena, xolo Tanamedrove mec-

nierebi am dakvirvebebs da aRniSvnebs TavianT sasargeblod iyeneben da miuTiTeben, rom TiT-

qos es orive taZari bizantielebis mier aris agebuli. 

rogorc ukve aRvniSneT, XIX saukunidan am taZrebma mecnierTa didi interesi gamoiwvia: 

moewyo samecniero eqspediciebi Suanisa da sentis Sesaswavlad, 1867 wels taZrebis SeswavliT 

dainteresdnen Zmebi v. da m. nariSkinebi, 1886 wels taZrebi Seiswavla a. felicinma, 1898 wels 

sentis taZari moinaxula da Seiswavla a. diaCkova-tarasovam [3]. 

Suanis taZari mdebareobs md. yubanis marcxena sanapiroze, karaCaevskis CrdiloeTiT 7 

km-ze, amave saxelwodebis mTaze. taZari warmoadgens samnavian, samafsidian Senobas oTxi 

kvadratiT, romlebic SeerTebulia boZebiT. CrdiloeTidan da samxreTidan mas aqvs ekvderebi, 

centraluri afsida ufro didia gverdiT afsidebTan SedarebiT. dasavleTidan taZarze mi-

Senebulia sayrdeni kedeli kontrforsebiT. taZris sigrZe 12,90 m-ia, xolo sigane _ 8,90 m, si-

maRle ki _ 12 m.  

taZari wminda giorgis saxelobisaa da, savaraudod, X saukunisaa, amaze mravali 

faqtori miuTiTebs: warwera SigniT, sadac moxseniebulia leoni, rogorc ukve aRvniSneT, 

swored egris-afxazTa mefe leon III unda iyos, romlis saxels ukavSirdeba taZrebis mSe-

nebloba afxazeTis teritoriaze. mecnierTa nawils miaCnia, rom taZris agebis dros es teri-

toria alaneTis eparqiis gamgeblobaSi Sedioda, Tumca arsebobs gansxvavebuli mosaz-rebebic.   

taZris daTariReba X saukuniT mTeli rigi movlenebiT aris ganpirobebuli. pirvel 

rigSi aRsaniSnavia aq qristianobis gavrceleba. marTalia, jer kidev andria pirvelwodebulma 

da mociqulebma iqadages qristianoba CrdiloeT kavkasiaSi, sadac isini afxazeTidan 

gadavidnen, magram es ar gvaZlevs imis Tqmis uflebas, rom aq mosaxleoba pirveli saukunidan 

iyo qristianuli mrwamsis mimdevari, Tumca qristianobis gavrcelebisaTvis baza ukve 

momzadebuli iyo. Semdgom periodSi bizantia cdilobda aqtiurad eqadaga da gaevrcelebina 

am teritoriaze qristianoba, rac nawilobriv gamouvida kidec. am mxriv srul warmatebas 

miaRwia egris-afxazeTis mefe giorgi II-m. amis Sesaxeb Cven vigebT konstantinepolis 

patriarqis nikoloz mistikosis werilidan, romelic man miswera giorgi II-s: ,,Senma 

RvTismosavobam da umwikvlo qcevam aRgviZra siyvaruli Sendami, Seni RvTismosavobis sabuTia 

RvTisnieri swrafva, romelic gamoiCine alanTa tomis mimarT, gananaTle alanTa mmarTveli 
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da yvela masTan erTad, vinc Rirsi gaxda wminda naTlisRebisa” [4]. am werilis mixedviT 

aSkara xdeba mefe giorgis Rvawli alanTa gaqristianebis saqmeSi. am periodSi alanebi 

swored aRniSnul teritoriaze saxlobdnen qarTvelebTan, kerZod svanebTan, erTad. giorgi II-

is Semdeg misi kvali gaagrZela mismave vaJma leon III-m. taZris arqiteqturulma Seswavlam 

aseve cxadyo, rom taZari X saukunis Sua xanebSi unda yofiliyo agebuli. Zvelad SuanasTan 

gadioda didi abreSumis gza, romelsac icavda xumaras cixe-simagre, aqve iyo mimofantuli 

qvis jvrebi. 

xelovnebaTmcodneebi aRniSnaven Suanis jvar-gumbaTovani taZris msgavsebas ,,afxazuri 

jgufis” eklesiebTan, kerZod soflebis _ loos, bzifis, lixnis, biWvinTis, anakofiis, axali 

aTonis, moqvis eklesiebTan. yvela es taZari X_XI saukuneebSia agebuli. am taZrebs amsgavseben 

trapizonis taZrebsac [5]. 

rac Seexeba taZris amgebs, mecnierTa nawili tendenciurad miuTiTebs, rom taZari 

agebulia bizantielTa mier, nawili ki SedarebiT loialuria da taZris agebisas ar 

gamoricxavs egris-afxazeTis samefos rols, Tumca am samefos ganixilavs bizantiur da ara 

qarTul samefoTa rigebSi. vl. kuznecovi wers: ,,bizantiis imperia afxazTa samefodan 

amaragebda alanTa mefe-mTavrebs~ aseve aRniSnavs, rom `taZari siaxloves avlens afxazeTis 

arqiteqturis ZeglTan _ moqvis taZarTan, romlis agebac leon III-s ukavSirdeba” [6]. Tumca 

aqve unda iTqvas, rom yovelive amis fonze vl. kuznecovi arsad ar axsenebs saqarTvelos, am 

uZveles qveyanas, romelic odiTgan kavkasiis centrs warmoadgenda. igi am eklesiasac yubanis 

didi eparqiis taZrad da adgilobrivi episkoposis rezidenciad miiCnevs. 

am teritoriaze qarTvelebi, kerZod ki svanebi rom saxlobdnen, miuTiTebs isic, rom 

mdinareebis yubanis da baqsanis, Cegemis, Cerekis da sxv. saTaveebis mniSvnelovani nawili, 

kerZod yaraCais mxridan _ labgviari (axlandeli ulu kamis xeoba) da yabardos mxridan _ 

Tegeni, XIX saukunis pirvel naxevarSi (1834 wlamde) svaneTis samTavroSi Sedioda, risTvisac 

svanebi iRebdnen saTanado gadasaxads iq dasaxlebuli yabardo-balyarelebisagan [7]. 

werilobiTi wyaroebiTac dasturdeba, rom 1834 wlamde saqarTvelos (svaneTis samTavros 

da zogierT svanur Tems) ekuTvnoda SedarebiT vrceli miwebi md. Tergis, yubanisa da baqsanis 

saTaveebTan. dadeSqelianebi svaneTis samTavros ukidures CrdiloeT punqts _ urusbievos 

TavianT sakuTrebad Tvlidnen da sivrces ialbuzidan moyolebuli vidre Cegemamde 

saqarTvelos teritoriad miiCnevdnen. 1834 wels baron rozenis mier svaneTSi sazRvrebis 

aRsawerad gagzavnilma samxedro moxele i. Saxovskim svaneTis samTavros yoveli mxridan 

CamoaWra teritoriebi [8]. 

svaneTis mTavris qvrivi digorxan dadeSqeliani-gardafxaZisa, romlis titulatura iyo 

,,mbrZanebeli baqsanis mdinaris saTavisa, yubanisa, dalisa da angurisa”, didi xnis 

ganmavlobaSi iTxovda istoriuli samarTlianobis aRdgenas. arqivSi daculia misi werili 

baron rozenisadmi, sadac aRwerilia svaneTis teritoriebis CamoWris istoria [9]. 

X_XII saukuneebSi mdinare yubanis saTaveebTan svanTa dasaxlebis erTi sayuradRebo 

faqtia moxseniebuli berZeni avtorebis mier. es exeba iq mdebare iseT qalaqebs, rogoric iyo 

fusti da sxumarisi. fusti, rogorc samlocvelo, dResac aris svaneTSi. sxumarisi igive 

,,cxumisi” unda iyos, rac svanurad rcxilnars niSnavs [10]. rogorc aRvniSneT, Suanis eklesia 

aris Suanis mTaze. rogorc samecniero literaturaSia cnobili, osebi mTasac da 

monastersac Suns eZaxian da ara Suanas, isini mxolod locvis dros ityvian xolme: ,,Suan 

uasTirji” (uasTirji osurad wminda giorgis niSnavs). es termini Zveliranul periods 

ganekuTvneba da RvTaebas, RvTaebriv wmindans niSnavs. ase rom, ,,Suan uasTirji” svaneTis 

wminda giorgia, radgan ,,Suan” svanur enaze ,,svaneTs” niSnavs, osur enaze ki es termini 

gaugebaria [10]. 
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amrigad, teritoria, sadac Suanis taZari mdebareobs, saukuneebis ganmavlobaSi 

qarTvelTa sakuTrebas warmoadgenda. aq dasaxlebuli iyo qarTuli mosaxleoba. droTa 

ganmavlobaSi aRniSnul teritoriaze alanebi, Cerqezebi da yabardoelebi dasaxldnen, ramac 

gamoiwvia adgilobrivi mosaxleobis asimilacia am xalxTan. dRes maT Sesaxeb mxolod 

toponimebiT SegviZlia vimsjeloT. yubanisa da baqsanis teritoriaze svanTa dasaxlebam 

Tavisi kvali datova iseTi toponimebis saxiT, rogoricaa: ,,uSkulani” _ uSguli, xumara _ 

cxumara, sxumara; laSkuT _ laSxeTi. uSguli, cxumara da laSxeTi dRevandel svanurSi 

moqmedi toponimebia, uSkulani da xumara moqmedi terminebia md. yubanis saTaveebTan, laSkuTi 

ki _ md. baqsanTan [11]. 

is avtorebi, romlebic tendenciurad ganixilaven aRniSnul sakiTxs, gverds ver uvlian 

toponimebisa da istoriis ganxilvas, magram maTi mcdeloba, rom damaxinjebulad 

warmogvidginon Cveni istoria, xSir SemTxvevaSi warmatebas aRwevs, Tumca istoria arasodes 

ikargeba da adre Tu gvian simarTle mainc iCens Tavs. 

Suanis taZridan daxloebiT 15 km-ze sof. sentaSi md. Teberdis sanapiroze SemaRlebul 

adgilas _ goraze dgas sentis taZari (qveda Teberdis teritoriaze yaraCauli mosaxleoba 

gaCnda 1870 wlidan). adgilobrivTa gadmocemiT, senti ewodeboda qvis Zegls, romelsac 

adamianis gamosaxuleba hqonda da inaxeboda monasterSi. senti qarTuli svetis identuri unda 

iyos [10]. iseve rogorc Suanis eklesia, sentis taZaric mecnierulad pirvelad Seiswavla 

germanelma mecnierma i. bernadacma general emanuelis davalebiT 1829 wels. senti rom svets 

niSnavs, amas aRniSnavs a. diaCkova-tarasovac, romelmac aseve Seiswavla taZari, ,,senti igive 

qarTuli svetia. qarTvelebma Semoitanes aq qristianoba da is siwmindeebi, romlebic HSemdeg 

gavrcelda adgilobriv mosaxleobaSi” [3]. 

i.  bernadaci iyo pirveli evropeli, romelmac XIX saukuneSi moinaxula es taZari. igi 

rogorc HSuanis, ise sentis taZarsac bizantiur arqiteqturas ukavSirebs. taZris Sesaxeb ki 

wers; ,,interieri dafarulia sxvadasxva freskiT, gamosaxulebiT, romlebzedac aRwerilia 

qristes miwieri cxovreba, kargad aris Semonaxuli ferebi. eklesia, iseve rogorc gumbaTi, 

Cvenamde karg formaSia moRweuli. zogan gamoyenebulia aguri, zogan umaRlesi xarisxis 

gamomwvari Tixa. taZris iataki ayrilia HCerqezebis mier, romlebic aq oqros eZebdnen” [2]. 

gegmiT taZari warmoadgens Tanabarmklavian jvars sami ekvderiT. Senobis sigrZe da 

sigane 8 m-ia. eklesia nagebia qviSaqviT kargad Tlili blokebiT da kirxsnariT. wyobaSi Cans 

blokebi warmarTuli ornamentebiT. 1977 wels vl. kuznecovma aRadgina taZari. is aRniSnavs, 

rom senti gansxvavdeba Suanisagan Tavisi proporciebiT. taZris moyvaniloba Seudarebelia, 

kedlebze ar aris bzari, taZari agebulia kldeze. 

taZari funqcionirebda XIX saukunis bolomde, aq moRvaweobdnen berebi. swored maT 

Secvales misi proporciebi, ris Sedegadac Seicvala taZris pirvelsaxe. taZris Tavi iyo 

cilindris formis, hqonda rva fanjara da sami Sesasvleli. SigniT taZari ubralo da 

mkacria. igi ar yofila gaTvlili mravalricxovan mrevlze. 

sentis taZris ganxilvisas sainteresoa warwera, romelic aq aRmoaCina a. vinogradovma 

misi Seswavlis dros. warwera Sesrulebulia Savi saRebaviT berZnul enaze:  
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 qarTulad warwera ase iTargmneba: 

,,RvTismSoblis taZari ganaaxles 

nikifores mefobis dros, 

alaniis mflobelebis 

daviTis da mariamis dros, 

dasabamiTgan 6473 wlis 2 aprils 

wminda antipasxis xsenebis dRes 

alaneTis mitropolit Teodores SemweobiT. 

warweris mixedviT, TariRi unda gamovTvaloT bizantiuri qoronikoniT. am gamoTv-

liT es gamodis 965 weli. swored am dros unda ganaxlebuliyo an agebuliyo taZari [12]. 

aRniSnuli warweris garda, sentis taZarze dasturdeba berZnul enaze Sesrulebuli sxva 

warwerebic. savaraudod, aq qarTuli warwerebicaa. es yovelive saWiroebs samecniero 

Ziebis gagrZelebas. 

Tu gaviTvaliswinebT a. vinogradovis mier Seswavlil warweras, SeiZleba davadgi-

noT, Tu romel saukunes miekuTvneba taZari. Cvens xelT arsebuli monacemebis mixedviT, 

taZari X saukunis unda iyos, e. i. im periodis, rodesac qarTuli samefo-samTavroebi erT-

maneTs brZoliT ecilebodnen kavkasiaSi pirvelobas. 

savaraudod, saxezea erTi da imave periodis ori taZari, romelTac qarTuli sa-

xelwodebebi aerTianebT. Tu amas davumatebT am periodSi qarTuli samefoebis aqtiurobas 

kavkasiaSi, advili misaxvedria, rom orive taZris Senebis saqmeSi qarTvelebs TavianTi 

wvlili unda hqondeT Setanili. aqve gasaTvaliswinebelia isic, rom X saukunidan bizan-

tiis imperia nel-nela kargavs Tavis gavlenas dasavleT saqarTveloze, dasavleT sa-

qarTvelo ki, Tavis mxriv, cdilobs gaafarToos Tavisi gavlena rogorc qarTul samefo-

samTavroebze, ise CrdiloeT kavkasiaze. amis naTeli magaliTia egris-afxazeTis mefis 

giorgi II-is moRvaweoba. 

sentis taZari gamorCeulia Tavisi freskebiT. rogorc aRvniSneT, freskebi pirvelad 

daafiqsira i. vladimirovma da aRwera kidec. manve aRmoaCina freskis ori Sre. isini an 

aRadgines, anda ostaturad aris zedve Sesrulebuli TeTri, wiTeli da muqi yavisferi sa-

RebavebiT. centraluri figura RvTismSobeli iyo, romelsac xelebi zecisken hqonda 

aRpyrobili. sakurTxevlis samxreT da CrdiloeT kedlebze gamosaxulia wmindanTa ori 

jgufi; TiToeulze oTxi figuraa, romelTac axlavs warwera. 

taZris zeda nawilSi warmodgenilia qristes cxovrebis amsaxveli epizodebi _ sasamarT-

lo, aRdgoma. dasavleT kedelze gamosaxulia ierusalimSi Sesvlis scena; qveda iarusze ki _  

mociqulTa da eklesiis mamaTa figurebi, aseve mTavarangelozi SubiT xelSi. 

freskebi Zalian dazianebulia, maTi nawili XIX saukuneSi daikarga. i. vladimirovi 

miuTiTebda freskebis bizantiur warmomavlobaze, magram ar gamoricxavda maT siaxloves 

qarTulTan. 
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sentis taZarTan axlos, mis Crdilo-dasavleTiT dgas ufro gviani periodis qvis mav-

zoleumi (amgebi ucnobia). samxreT kedelSi gakeTebulia Sesasvleli, SigniT Cans samarxe-

bis kvali. aseTi mavzoleumi ar arsebobs mTeli CrdiloeTi kavkasiis teritoriaze. savara-

udod, igi gankuTvnili iyo umaRlesi rangis sasuliero pirTaTvis. mavzoleumi agebuli 

unda iyos ufro Zveli, erTafsidiani taZris nangrevebze alanTa gaqristianebis dros. 

Cven mier ganxiluli orive taZari Zalian hgavs afxazuri taZrebis arqiteqturas [13]. 

msgavsebis Sesaxeb aRniSnavs rusi mecnieri vl. kuznecovi, romelic cdilobs gverdi aua-

ros qarTul kvals CrdiloeT kavkasiaSi da Zegli daukavSiros mxolod afxazuris 

gavlenas. rogorc Cans, is afxazeTs ganixilavs, rogorc araqarTul saxelmwifos. es ma-

Sin, rodesac egris-afxazeTis mefeebi ibrZodnen qarTuli miwebis gaerTianebisTvis. TviT 

ioane maruSis-Ze _ egris-afxazeTis mefis mier daniSnuli erismTavari _ saqarTvelos 

gaerTianebis iniciatori iyo. ase rom, afxazTa samefo Tavisi daarsebis dRidan mudmivad 

moiazreba qarTuli samefo-samTavroebis gverdiT da ganixileba, rogorc Zirfesvianad 

qarTuli samefo. 

jer kidev leon II-m SeZlo da egris-afxazeTis samefos dedaqalaqi gadmoitana quTa-

isSi. momdevno mefeebi cdilobdnen ufro gaeRrmavebinaT maTi gavlena saqarTvelos yvela 

samefo-samTavroze. paralelurad dasavleT saqarTvelos eklesia etapobrivad CamoSorda 

konstantinepolis sapatriarqos da daukavSirda mcxeTis sakaTalikosos, riTac kidev 

erTxel gausva xazi am samefos qarTulobas. 

amrigad, zemoaRniSnuli taZrebis SeswavliT cxadad gamoikveTa qarTuli kulturis 

kvali CrdiloeT kavkasiaSi, kerZod ki CerqezeTSi. kvleva kvlavac gagrZeldeba da moma-

valSi ufro safuZvlianad iqneba warmodgenili qarTuli kulturis gavlena da Cerqe-

zeTSi arsebuli taZrebis identuroba qarTul, kerZod ki afxazur, arqiteqturasTan. taZ-

ris istoriis paralelurad Cven SegveZleba gavecnoT saqarTvelos kulturul, religiur 

da politikur warsuls da urTierTobas CrdiloeT kavkasiis xalxebTan. 
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istoria 

 

qarTuli kvali CerqezeTSi X_XII saukuneebSi 

T. diasamiZe 

(wmida andria pirvelwodebulis saxelobis qarTuli universiteti) 

 

reziume: statia exeba CrdiloeT kavkasiaSi arsebuli qarTuli qristianuli kultu-

ris Zeglebis Seswavlas mopovebuli da damuSavebuli masalis analizis mixedviT. igu-

lisxmeba qarTuli qristianuli kulturis Seswavla dRevandeli yaraCai-CerqezeTis teri-

toriaze, sadac dRemdea SemorCenili X saukunis ori qristianuli taZari Suanisa da 

sentis saxelwodebiT; mokled mimoxilulia qarTuli saxelmwifos gavlenis Sesaxeb 

CrdiloeT kavkasiaSi, kerZod ki CerqezeTSi. 

 
 

HISTORY 
 

GEORGIAN TRACE IN CHERKESSIA IN THE X-XII CENTURIES 

T. Diasamidze 

(Saint Andrew the First Called Georgian University) 

 

Resume: The aim of the article is study of the Georgian Christian cultural monuments collected materials and 

processed analysis in the North Caucasus. It is meant study of Georgian Christian culture in the Karachay - Cherkessia 

area, where still preserve the X century’s two Christian churches – named as Senty and Shuana. 

There is presented a short review of the state of Georgian influence in the North Caucasus, in particular, in 

Cherkessia. 

 

 

ИСТОРИЯ 

 

ГРУЗИНСКИЕ СЛЕДЫ ЧЕРКЕЗИИ В X-XII ВЕКАХ  

Т. Диасамидзе 

(Грузинский университет им. Андрея Первозванного) 

 

Резюме: Целью статьи является изучить грузинские христианские памятники культуры на Северном 

Кавказе по всем собранным материалам и обработать их для анализа. Изучается грузинская христианская 

культура на территории Карачаево-Черкессии, где до сих пор сохранены две христианские церкви X века _ 

Шоана и Сенти. 

Здесь же представлен краткий обзор состояния грузинского влияния на Северном Кавказе, в частности, в 

Черкессии. 
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