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fizika 

 

 

 

 

Jangbadis garemoSi maRaltemperaturuli zegamtari nimuSebis sinTezis 

sistemis marTvisa da monacemTa registraciis mowyobiloba  

beJan bendeliani, guram dgebuaZe, levan gugulaSvili, ioseb mecxvariSvili 

(i. vekuas fizika-teqnikis instituti, saqarTvelos teqnikuri universiteti) 

 

 

reziume: warmodgenilia Jangbadis garemoSi maRaltemperaturuli zegamtari 

nimuSebis sinTezis sistemis marTvisa da monacemTa registraciis mowyobiloba, romlis 

saSualebiT SesaZlebelia arCeuli temperaturuli reJimiT kompaqtur Ria gamWol cilin-

drul RumelSi moTavsebuli zegamtari nimuSebis sinTezi da JangbadiT gajereba; amasTan, 

grafikuli programirebis garemoSi (LabVIEW) Seqmnili LMS virtualuri xelsawyos da 

National Instrument-is firmis monacemTa damuSavebis mravalfunqciuri NI6009 blokis meSve-

obiT _ procesis vizualuri dakvirveba da monacemebis personalur kompiuterSi avto-

maturi registracia. 

 

sakvanZo sityvebi: algoriTmi; virtualuri xelsawyo; LabVIEW; marTva; maRaltempe-

raturuli zegamtari nimuSebi; temperatura. 

 

 

Sesavali 

maRaltemperaturuli zegamtari nimuSebis sinTezi da JangbadiT gajereba sakmaod 

rTuli procesia, amitom optimaluri Sedegis misaRwevad saWiroa iseTi amocanebis ga-

daWra, rogoricaa:  

 garkveul droSi RumelSi zustad gansazRvruli temperaturis miRweva;  

 temperaturis cvlilebis siCqaris kontroli; 

 mocemuli temperaturis stabiluroba drois sasurvel monakveTSi;  

 bijuri temperaturuli reJimebis uzrunvelyofa; 

 mimdinare procesebis ZiriTadi parametrebis vizualuri kontroli. 

zogierTi klasis nimuSebisaTvis (Tl-1223, Hg-1223) pirvel rigSi aucilebelia kargi 

prekursoris (Ba2Ca2Cu3Oy) momzadeba, romelsac dasWirdeba gamWoli Jangbadis miwodebis 

wnevis kontroli maRal temperaturaze. aqve SevniSnavT, rom Jangbadis miwodeba gavlenas 

ar unda axdendes temperaturis stabilurobaze.  

zemoaRniSnuli moTxovnebis gaTvaliswinebiT damuSavebuli da damzadebulia 

maRaltemperaturuli zegamtari nimuSebis JangbadiT gajerebis sistemis marTvisa da 

monacemTa registraciis mowyobiloba MEISSA-1 (nax. 1). 
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nax. 1. MEISSA-1-is winxedi 

 

 

ZiriTadi nawili 

nimuSebis JangbadiT gajerebis procesi mimdinareobs maRaltemperaturul kompaqtur, 

gamWol, cilindrul RumelSi, romelSic moTavsebulia kvarcis mili (nax. 2), kvarcis 

milSi ki _ sacdeli nimuSebi. temperaturis mimwodad gamoyenebulia imave kvarcis milSi 

CamontaJebuli K tipis Termowyvili, romelic izolirebulia Tbomedegi aluminis oqsidis 

 

nax. 2. Termowyviliani kvarcis mili 

 

boWkovani qsoviliT. marTvis sqema agebulia firma Omega-s mier damzadebul SN7200 tem-

peraturis kontrolerze. misi arCeva ganapiroba xelsawyos saimedoobam da funqci-

onalurma SesaZleblobebma. 

MEISSA-1-is principuli eleqtruli sqema mocemulia me-3 nax-ze. 
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nax. 3. MEISSA-1-is principuli eleqtruli sqema: L1_L2 _ neonis naTurebi; Fuse _ dnobadi 

mcveli; X1_X3 _ gadamyvanebi; VR _ Zabvis regulatori; SSR _ myartaniani rele; V _ cifruli 

voltmetri; S1 _ S2 _ CamrTvelebi; Controller _ temperaturis kontroleri CN7200; TC _ Termowyvili; 

M _ gamagrilebeli 

 

sqema muSaobs Semdegi principiT: S1 CamrTvelis CarTvisas inTeba L1 naTura (qseli) da 

kveba miewodeba VR Zabvis regulators, V cifrul voltmetrsa da M gamagrilebels. S2 

CamrTveliT ki irTveba temperaturis kontroleri (Controller). mis wina panelze ganlagebuli 

marTvis RilakebiT xdeba teqnologiuri procesis programireba sasurveli algoriTmiT, 

romlis Sesabamisad reles meSveobiT imarTeba Rumlis gamxurebeli elementi. 

kontroleris zeda indikatori gviCvenebs arsebul temperaturaze, xolo qveda – 

sasurvel temperaturaze. 

FOTEC SSR-25 Zabvis regulatori warmoadgens tiristoruli marTvis mqone kompaqtur 

mowyobilobas. marTvis blokis wina panelze gamoyvanili cvladi rezistoriT (Voltage on the 

Furnice) xdeba Zabvis SerCeva sasurveli maqsimaluri temperaturis misaRwevad. arsebuli 

Zabvis mniSvneloba aisaxeba wina panelze mdebare cifrul voltmetrze.  

SSR STON G3NA-40A myartaniani rele Cveulebriv meqanikur relesTan SedarebiT 

gamoirCeva iseTi upiratesobebiT, rogoricaa: meqanikuri kontaqtebis ararseboba, 

eleqtromagnituri xarvezebisadmi medegoba, maRali swrafmoqmedeba da meti muSaobis 

resursi. kontroleris programis Sesabamisad am reles amuSavebisas Zabva regulatoris 

gamosasvlelidan miewodeba Rumels da inTeba L2 neonis naTura (Rumeli). 

K tipis TC Termowyvili CamontaJebulia kvarcis milSi nimuSebis maxloblad da 

uerTdeba Termokontroleris Sesabamis Sesasvlelebs. M gamagrilebeli icavs myartanian 

reles da Zabvis regulators gadaxurebisagan Rumelze modebuli didi simZlavris dros.  

teqnologiur procesze kontrolis meti komfortulobisa da mimdinare fizikuri pa-

rametrebis vizualizaciisa da damaxsovrebisaTvis sistemaSi damatebulia National Instrument-

is firmis monacemTa dammuSavebeli NI6009 mravalfunqciuri bloki. mis Sesasvlelze 

MEISSA-1-dan miewodeba arsebuli temperaturis da Rumelze modebuli Zabvis Sesaxeb 

informacia, xolo gamosasvleli standartuli USB gadasasvleliT uerTdeba personalur 

kompiuters. grafikuli programirebis garemo (LabVIEW) saSualebas gvaZlevs personaluri 

kompiuteris ekranze SevqmnaT virtualuri xelsawyoebi teqnologiuri procesis 

TvalsaCino asaxvisaTvis.  
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Cven mier damuSavebuli xelsawyos LMS (LabVIEW Measurement System) gare xedi moce-

mulia me-4 nax-ze, xolo misi funqcionaluri sqema _ me-5 nax-ze. 

 

 
 

nax. 4. virtualuri xelsawyo LMS 
 

Rumelze modebuli Zabva marTvis blokidan Zabvis gamyofis meSveobiT (koeficienti 

daaxloebiT 1:100) miewodeba NI6009 blokis AI0 Sesasvlels, xolo susti signali (0-50 mv) 

Termowyvilidan Zlierdeba Keithley-197 multimetriT (daaxloebiT 10-jer) da miewodeba AI2 

Sesasvlels. aRsaniSnavia, rom Cvens xelT arsebuli NI6009 blokis 14-bitiani analogur-

cifruli gardamqmneli ar iZleva gardaqmnis sakmaris sizustes, ris gamoc cdomilebis 

Sesamcireblad gamoyenebulia yovel wamSi aRebuli 1000 anaTvalis mniSvnelobebis saSu-

alo ariTmetikuli. Sedegad gazomvebis cdomileba temperaturebis ZiriTad diapazonSi ar 

aRemateba 2_30-s.  
virtualuri xelsawyo LMS muSaobs Semdegnairad: ON tumbleris CarTvis SemTxvevaSi 

DAQ Assistant-Si Semavali signalebi seleqtoris gavliT gadaecema arxebis gadamrTvels, 

romelic morigeobiT CarTavs temperaturisa da Zabvis arxebs. Mean blokSi xdeba signalis 

sididis yovel wamSi aRebuli mniSvnelobebis saSualo ariTmetikulis gamoTvla. Semdgom am 

monacemebis mixedviT formulebiT gamoiTvleba temperaturis, Zabvis, denisa da simZlavris 

realuri mniSvnelobebi, romlebic aisaxeba LMS virtualuri xelsawyos wina panelze. garda 

amisa, aqve aisaxeba mimdinare TariRi da dro. koleqtorSi (Collector) xdeba monacemebis 

Segroveba da eqselis failis saxiT kompiuterSi Cawera SemdgomSi sasurveli grafikebis 

agebis mizniT. virtualuri xelsawyos wina panelze SesaZlebelia mimdinare procesze 

dakvirveba Live reJimSi momuSave diagramis saSualebiT. ekranze asaxuli procesis 

maqsimaluri drois regulirebas uzrunvelyofs Measurement every X sec regulatori.  

 
 

nax. 5 virtualuri xelsawyos funqcionaluri sqema 
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daskvna:  

amrigad, damzadebulia Jangbadis garemoSi maRaltemperaturuli zegamtari nimuSebis 

sinTezis sistemis marTvisa da monacemTa registraciis mowyobiloba MEISSA-1. misi 

saSualebiT SesaZlebelia kompaqtur Ria gamWol cilindrul RumelSi moTavsebuli 

zegamtari nimuSebis JangbadiT gajereba temperaturuli reJimebis gansxvavebuli 

algoriTmebiT. procesis marTva xdeba firma Omega-s SN7200 temperaturis kontroleriT, 

xolo teqnologiuri procesis mimdinare parametrebze dakvirveba _ rogorc fizikuri 

mowyobilobis wina panelze, aseve National Instrument-is LabVIEW garemoTi personalur 

kompiuterSi Seqmnili virtualuri xelsawyos wina panelzec monacemTa damuSavebis 

mravalfunqciuri NI6009 blokis saSualebiT. garda amisa, xdeba monacemebis avtomaturi 

registracia personalur kompiuterze Excel-is failis saxiT, rac winapirobaa Semdgom 

sasurveli grafikebisa da diagramebis martivad agebisaTvis. 
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PHYSICS 
 
 

CONTROL AND DATA RECORDING DEVICE FOR SYNTHESIS OF HIGH-
TEMPERATURE SUPERCONDUCTORS IN THE OXYGEN ENVIRONMENT 

B. Bendeliani, G. Dgebuadze, L. Gugulashvili, I. Metskhvarishvili 

(I. Vekua Institute of Physics and Technology) 

 
Resume: There is presented the control and data recording unit of system for synthesis of high-temperature 

superconductors in the oxygen environment, by means of which it is possible to carry out synthesis of high-temperature 
superconductors in the oxygen environment with the chosen temperature mode in an open through cylindrical furnace. 
At the same time the virtual LMS device, created in the environment of graphic programming and the multipurpose 
NI6009 unit of National Instruments allow to watch visually process and automatically register data on the personal 
computer. 

 
Key words: algorithm; control; high-temperature superconductor; LabVIEW; temperature; virtual device.  
 
 
 
 

ФИЗИКА 

 
 

УСТРОЙСТВО УПРАВЛЕНИЯ И РЕГИСТРАЦИИ ДАННЫХ СИСТЕМЫ СИНТЕЗА 

ВЫСОКОТЕМПЕРАТУРНЫХ СВЕРХПРОВОДНИКОВ В КИСЛОРОДНОЙ СРЕДЕ 

Бенделиани Б. Г., Дгебуадзе Г. Н., Гугулашвили Л. Т., Мецхваришвили И. Р. 

(Физико-технический институт им. И. Векуа) 

 
Резюме: Представлено устройство управления и регистрации данных системы синтеза 

высокотемпературных сверхпроводников в кислородной среде, с помощью которого возможно проводить 
синтез и насыщение кислородом высокотемпературных сверхпроводников в кислородной среде с выбранным 
температурным режимом в открытой сквозной цилиндрической печи. При этом виртуальный прибор LMS, 
созданный в среде графического програмирования, и многофункциональный блок NI6009 фирмы National 
Instruments дают возможность визуально наблюдать за процессом и автоматически регистрировать данные на 
персональный компьютер.  

 
Ключевые слова: алгоритм; виртуальный прибор; высокотемпературный сверхпроводник; LabVIEW; 

температура; управление.  
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 geofizika 

 

 

 

migarias kirqvul masivze, Surubumus mRvimis midamoebSi Catarebuli 

geofizikuri gamokvlevebis Sedegebi

 

givi jaSi, nana bolaSvili, daviT odilavaZe, avTandil TarxniSvili, 

nugzar Rlonti, jemal qiria, kukuri wiqariSvili 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis m. nodias saxelobis geo-

fizikis instituti, iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis 

vaxuSti bagrationis geografiis instituti) 

 

 

reziume: migarias kirqvul masivze eleqtrometriuli da radiolokaciuri meTodebiT 

Catarebuli gamokvlevebiT gansazRvrul iqna sakvlev obieqtze gavrcelebuli naleqebis 

geofizikuri parametrebi. kerZod, obieqtze gavrcelebuli kirqvebi Zlier damsxvreulia, 

danapralianebulia da maTSi aRiniSneba wyalSTanTqmis calkeuli kerebi. bunebrivi 

eleqtruli velis meTodiT gamovlenil iqna miwisqveSa filtraciuli nakadebis 

intensiuri dinebis adgilebi. radiolokaciuri meTodiT sxvadasxva sixSiris antenebis 

saSualebiT Sedgenilia georadiolokaciuri Wrili, romelzedac pirveli 10 m Seesabameba 

epikarstuli fenis zeda gamoqarul nawils, 10-dan 25 m-mde _ epikarstis wyalSemcvel 

nawils, xolo ufro Rrmad mdebare fenebi _ sakuTriv karsts. dadginda Surubumus 

mRvimis midamoebSi dakarstuli ubnebis gavrcelebis areali, Catarda maTi identifikacia, 

kartireba da kadastrireba. 

 

sakvanZo sityvebi: epikarsti; identifikacia; kadastrireba; karsti; kartireba.  

 

 

Sesavali 

dasavleT saqarTvelos teritoria mdidaria unikaluri karstuli formebiT, sadac 

karstvadi qanebis gavrcelebis zoli kavkasionis samxreTi ferdis gaswvriv md. fsoudan 

samxreT-aRmosavleTiT erwos mTis midamoebamde 340 km-ze vrceldeba. masivis geologiur 

agebulebaSi mniSvnelovani adgili ukavia zeda iuruli da carculi asakis karbonatul 

naleqebs, romlebic transgresiuladaa ganlagebuli baiosis porfiritul substratze. aq 

ikarsteba rogorc iuruli, aseve carculi sistemisa da paleogenis iarusebi da 

qveiarusebi, rac ganpirobebulia saqarTvelos teritoriis geologiuri da geoteqtonikuri 

ganviTarebis pirobebiT [1_3]. 

saqarTveloSi karstvadi qanebis gavrcelebis saerTo farTobi 4400 km2-s Seadgens. igi 

bunebrivi landSaftebis mkveTrad gamoxatuli vertikaluri zonalobiT gamoirCeva, sadac 

dakarstvis maqsimaluri siRrmea 4000 m. am mxriv saqarTvelos karsti marTlac rom 

unikaluria msoflioSi [2]. 

                                                 
 aRniSnuli proeqti ganxorcielda SoTa rusTavelis saxelobis erovnuli samecniero fondis fi-
nansuri xelSewyobiT (granti # FR/218-280/13). winamdebare publikaciaSi gamoTqmuli nebismieri azri 
ekuTvniT avtorebs da SesaZloa ar asaxavdes SoTa rusTavelis saxelobis erovnuli samecniero 
fondis Sexedulebebs. 
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dasavleT saqarTvelos teritoriisaTvis dadgenil iqna erTiani karstul-hidro-

geologiuri sistema. misi geologiuri, geoteqtonikuri Taviseburebani da xelsayreli 

klimaturi pirobebi ganapirobebs procesebis intensiur ganviTarebas [4, 5]. 

kompleqsuri geografiul-speleologiuri da geologiuri gamokvlevebis safuZvelze 

karstuli zoli iyofa sam nawilad: 1. saSualo da maRalmTiani kirqvuli masivebi (>1000 m); 

2. mTiswina da mTaTaSorisi baris kirqvuli masivebi (1000 m-mde); 3. klastokarstuli 

masivebi [2, 3].  

 

 

ZiriTadi nawili 

dasavleT saqarTvelos karstul masivTa Soris erT-erTi unikaluri regionia 

migarias masivi, romelic moqceulia Cxorowyusa da martvilis raionebs Soris da md. 

xobiswylis xeobidan md. texuris xeobamde 17 km-ze vrceldeba. sakvlev teritoriaze 

karstuli depresiebis gavrcelebis formebi sakmaod rTuli saxisaa. maTi saerTo sigrZe 8 

km-ia, xolo sigane – 3 km [4]. gamovlenil depresiebSi sayuradReboa 0,5 km diametris mqone 

wifurias qvabuli, romlis reliefi mravalricxovani karstuli ZabrebiTa da eroziuli 

xeobebiT aris dafaruli (nax. 1).  

 

 
 

nax. 1. wifurias Caketili teqtonikuri qvabuli 

 

migarias kirqvul masivSi, romlis samxreTi kalTa kolxeTis baris sazRvrebSia moqce-

uli, xolo Crdilo nawili mTagoriania, mdebareobs Surubumus cnobili mRvime.                  

Surubumus mRvimis geologiur agebulebaSi monawileobs baremuli urgonuli faciesis 

kirqvebi da, nawilobriv, zedacarculi (turonuli) asakis TxelSreebrivi (0.2-0.3 m) kirqvebi. 

uxvi atmosferuli naleqebis miuxedavad, Surubumus mRvimis midamoebi ganicdis zeda-

piruli gamdinare wylebis naklebobas, xolo miwisqveSa wylebi Caedineba masivSi arsebul 

mravalricxovan karstul siRrueebSi. 

arsebobda mosazreba, rom md. xobiswylis marcxena napirze mdebare Surubumus mRvimeSi 

Camdinar wylebs kavSiri aqvs wifurias qvabulSi arsebul siRrueebTan, rac dadasturebul 
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iqna geografiis institutis speleoeqspediciis mier zesnaxes mRvimeSi CaSvebuli 

fluoresceiniT SeRebili wylis arsebobiT (nax. 2).  

 

 

 

nax. 2. zesnaxes mRvimeSi indikatoruli eqsperimentebis Catarebis amsaxveli kadrebi 

 

SeRebili wylis nakadis debiti Zalze mcire iyo (0,2-0,3 l/wm), radgan eqsperimenti 

daemTxva gvalvian periods. wylis mier gavlili manZili ki Seadgenda daaxloebiT 4-5 km-s, ris 

gamoc SeRebili wyali deiZaxis vokluzebSi me-9 dRes dafiqsirda, rac migarias masivis wiaRSi 

didi moculobis sicarieleebisa da wylis didi miwisqveSa auzebis arsebobaze miuTiTebs.  

Surubumus qvabuli vizualurad dRiur zedapirze faqtobrivad ar fiqsirdeba, Tumca 

misi arsebobis garkveuli niSnebi aSkarad ikveTeba xeobis marcxena napirze, sadac kirqvis 

masivis vertikaluri da damreci kedlebi danapralianebulia da miwisqveSeTidan ismis wylis 

xmauri. napralSi Cagdebuli qvis mier gamowveuli eqos mixedviT SeiZleba daaxloebiT 

ganisazRvros qvabulSi sicarielis savaraudo zomebi. 

aRniSnul teritoriaze geofizikuri (eleqtrometriuli) gamokvlevebi Catarda aprobir-

ebuli vertikaluri eleqtruli zondirebis (vez), simetriuli eleqtruli profilirebis (sep) 

da, nawilobriv, bunebrivi eleqtruli velis (bev) meTodebiT. 

Surubumus sicarielis arsebobaze miuTiTebs is faqtic, rom md. xobiswylis marjvena 

napirze Catarebulma eleqtrometriulma gamokvlevebma dedamiwis zedapiridan 30 – 40 m 

siRrmeze daafiqsira garemos kuTri eleqtruli winaRobis mniSvnelovani zrda 3000 – 4000 omam-

mde. amave ubanze simetriuli eleqtrodaprofilebis monacemebiT dadgenil iqna, rom maRali 

winaRobis mqone garemo lateraluri mimarTulebiT daaxloebiT 2 km-ze vrceldeba, rac kidev 

erTxel migvaniSnebs karstuli sicarielis arsebobaze da mdinaris marjvena da marcxena 

napirebs Soris geologiuri pirobebis identurobaze. 

dReisaTvis saqarTveloSi maRalmTiani kirqvuli masivebis, kerZod, migarias masivisa da 

masSi gamovlenili Surubumus mRvimis Seswavlis saqmeSi eleqtrometriul meTodebTan erTad 

mniSvnelovani roli ekuTvnis georadiolokaciur kvlevebs, risTvisac gamoyenebul iqna geo-

radari "ZOND-12E". es aris uaxlesi aparatura, romlis saSualebiTac SesaZlebelia kars-

tuli procesebis Sedegad warmoqmnili miwisqveSa sicarieleebis maRali sizustiT gamov-

lena. miRebuli georadaruli masalis damuSaveba xdeba "PRIZM 2,5" sertificirebuli progra-

muli uzrunvelyofiT, xolo savele eleqtrometriuli gamokvlevebis interpretacia ki – 

"ipi2win" meTodis programuli uzrunvelyofiT. winaRobisa da radiolokaciuri meTodebis 

gamoyenebiT Catarebuli gamokvlevebi erTmaneTs avsebs, rac ganapirobebs interpretaciis 

Sedegebis calsaxobas [6]. 
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qvemoT SedarebiT dawvrilebiT aris ganxiluli Surubumus karstuli mRvimis mida-

moebSi Catarebuli radiolokaciuri kvlevebiT miRebuli Sedegebi da maTi geologiuri 

interpretacia. 

Surubumus ubanSi gamokvlevebi Catarda md. xobiswylis xeobaSi saavtomobilo gzis 

gaswvriv, romelic erTi mxridan miuyveba kldovan ferdobs, xolo meore mxridan esazRvreba 

xobiswylis daxramul xeobas (nax. 3).  

 

 
 

nax. 3. md. xobiswylis xeobaSi gamavali saavtomobilo gza, romlis 150 m sigrZis  

monakveTze Catarda pirveladi georadiolokaciuri gamokvlevebi 

 

me-4 nax-ze naCvenebia 150 mhc sixSiris anteniT miRebuli radarograma, romlis horizo-

ntalur RerZze gadazomilia profilze gavlili manZili, xolo vertikalur RerZze – 

Cawvdomis siRrme metrebSi. 1 da 2 niSnulebiT gamoyofilia profilze 50 m sigrZis monakveTebi. 

 

 
  

nax. 4. georadiolokaciuri Wrili (radiograma), miRebuli 150 mhc sixSiris  

mimReb-gadamcemi anteniT 150 m distanciasa da 10 m siRrmeze 
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radarogramaze gamoyofilia sami georadiolokaciuri fena: 

I fena 2,5 m simZlavrisaa, rac miuTiTebs geologiuri fenebidan arekvlili maxa-

siaTebeli eleqtromagnituri talRebis RerZebis teqsturis sinfazurobaze;  

II fena esazRvreba III-fenas 2,5 m siRrmeze, am fenas (simZlavriT 1_1,5 m), axasiaTebs 

sinfazurobis RerZebis dezintegracia, rac SeiZleba gamowveuli iyos am nawilSi wylis 

damSleli zemoqmedebiT. mas axasiaTebs Sereuli teqstura. II gansxvavdeba I fenisgan mokle da 

,,talRovani“ sinfazurobis RerZebiT. II da I fena erTad qmnis 5 m simZlavris 

georadiolokaciur kompleqss;  

III fena gamoirCeva 150 mhc centraluri sixSiris eleqtromagnituri talRebis maRali 

STanTqmis unariT, rac miuTiTebs gansxvavebul geofizikur Tvisebaze, kerZod, tenianobis 

maRal doneze, romelic aRar aZlevs dasxivebul eleqtromagnitur talRebs arekvlisa da, 

Sesabamisad, dedamiwis zedapiramde amosvlis saSualebas. 

me-5 nax-ze mocemul radarogramaze gamoiyofa oTxi georadiolokaciuri fena:  

I fena xasiaTdeba 2,5 m simZlavriT da karg TanxvdenaSia me-3 nax-ze warmodgenil 150 mhc-

ian radarogramaze gamoyofil I fenasTan;  

II fena xasiaTdeba sinfazurobis RerZebis mniSvnelovani dezintegraciiT, gansakuTrebiT 

10 m distanciamde, rac gamowveuli unda iyos datenianebis maRali doniT da SesaZlo wylis 

nakadebis arsebobiT; 

III fena erTgvarovania teqsturiT da masSi naklebadaa gamoxatuli wyalSemcveloba. es 

fena rTulad esazRvreba IV fenis saxuravs, romelic maRali STanTqmis unariT gamoirCeva. aq 

warmodgenili radarogramis mixedviT, 25 _ 40 m siRrmeze sixSiris simkvrivulma analizma da 

hilbertis gardaqmnis operaciiT miRebulma Sedegma daadastura wylis arseboba zeda 

mimdebare ubanze (nax. 5). 
 

 
 

 nax. 5. 75 mhc sixSiris mimReb-gadamcemi anteniT 150 m distanciasa da 25 m siRrmeze 

 miRebuli georadiolokaciuri Wrili (radarograma)  
  

 me-6 nax-ze mocemul radarogramaze gamoyofilia oTxi georadiolokaciuri fena: I da II 

fenebi karg TanxvdenaSia 1-l nax-ze warmodgenil 150 mhc da 75 mhc-ian radarogramebze 
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gamoyofil 10 m siRrmis fenebTan. III fena vrceldeba 25 m-mde siRrmeze da esazRvreba mkveTrad 

gansxvavebuli sinfazurobis RerZebis teqsturis mqone masiur IV fenas, romelic 40 m-is qvemoT 

mimdinare STanTqmis procesis gamo talRas aRar ireklavs.  

 

 
 

nax. 6. 38 mhc sixSiris mimReb-gadamcemi anteniT 150 m distanciasa da 40 m  

siRrmeze miRebuli georadiolokaciuri Wrili 

 

 

daskvna 

amrigad, 150, 75, 38 mhc sixSireebisaTvis miRebuli erTi da imave distanciis da, Sesa-

bamisad, sxvadasxva siRrmeze Cawvdomadi georadaruli profilebi karg TanxvdenaSia erTma-

neTTan da erTimeores moicavs siRrmis mixedviT. 

georadiolokaciur WrilebSi pirveli 10 m Seesabameba karstis eqsponirebuli nawilis 

epikarstuli fenis zeda gamoqarul nawils, 10 m-dan 25 m-mde fena unda Seesabamebodes 

epikarstis wyalSemcvel forovan nawils, xolo 25 m-is qveviT erTgvarovani mxare Seesabameba 

sakuTriv masiur karsts.  

vertikaluri eleqtruli zondirebiTa da radiolokaciuri meTodebiT Sedgenili 

Wrilebi erTmaneTs avsebs da calsaxad gamosaxavs realur geologiur garemos. 

Catarebuli kvlevebis Sedegad dadginda migarias masivze, kerZod, Surubumus mRvimis 

gavrcelebis midamoebSi rogorc adre dafiqsirebuli, ise axlad moZiebuli mRvimeebis 

gavrcelebis areali, moxda maTi identifikacia, kartireba da kadastrireba. mRvimeebSi 

arsebuli struqturebis gamovlenasTan erTad xSir SemTxvevaSi dadginda Catarebuli 

kvlevebis saimedooba, napraluri struqturebisa da kirqvis blokebis mdgradoba, dafiqsirda 

zedapiruli da miwisqveSa wylebis arseboba, maTi dinebis mimarTuleba da savaraudo siCqare. 

Surubumus kirqvul masivSi arsebuli bunebis mier Seqmnili ulamazesi formebi – karstuli 

mRvimeebi, kanionebi, wyaluxvi vokluziuri wyaroebi turistTa dainteresebis sferos 

warmoadgens, kerZod, ukanasknel periodSi migarias masivis gamokvleva qarTveli da ucxoeli 

specialistebis interesis sagani gaxda. 
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RESULTS OF INVESTIGATIONS ON MIGARIA LIMESTONE MASSIF,  
AT SHURUBUMU CAVE AREAS 

G. Jashi, N. Bolashvili , D. Odilavadze, A. Tarkhnishvili, N. Ghlonti, J. Kiria, K. Tzikarishvili  

 (I. Javakhishvili Tbilisi State University’s M. Nodia Institute of Geophysics, I. Javakhishvili Tbilisi State University’s 
Vakhushti Bagrationi Institute of Geography) 

 
Resume: The investigations by electrometric and radiolocation methods made it possible to reveal the geophysi-

cal parameters of the sediments distributed in the limestone massif of Migaria. Here the limestones are extremely frag-
mented, jointed and certain foci of water absorption are found in them. We determined fast stream areas of the under-
ground filtration flows by the natural electric field method; by radiolocation method and by means of different frequen-
cy antennas constructed a georadiolocation section, where the first ten meters correspond to the upper part of the epi-
karst layer eroded by wind, the interval from 10 m to 25 m – to the aquifer part of the epikarst, and the deeper layers – 
to the karst itself. We defined, identified, mapped and made cadastre of the karst areas of the Shurubumu Cave. 

 
Key words: cadastre; epikarst; identification; karst; mapping. 
 
 
 
 

ГЕОФИЗИКА 

РЕЗУЛЬТАТЫ ГЕОФИЗИЧЕСКИХ ИССЛЕДОВАНИЙ НА МИГАРИЙСКОМ 

МАССИВЕ В ПЕЩЕРЕ ШУРУБУМУ  

Джаши Г. Г., Болашвили Н. Р., Одилавадзе Д. Т., Тархнишвили А. Г., Глонти Н. Я., 

Кириа Дж. К., Цикаришвили К. Д. 

(Институт  геофизики им. М. Нодия Тбилисского государственного университета им. И. Джавахишвили, 
Институт географии им. Вахушти Багратиони Тбилиского государственного университета им. И. Джа-
вахишвили) 

 
Резюме: На известняковом массиве Мигария проведены исследования электрометрическими и 

радиолокационными методами и установлены геофизические параметры распространенных на исследуемом 
объекте осадков. В частности, распространенные на объекте известняки сильно разбиты со множеством 
трещин, в них также обнаруживаются отдельные водоносные очаги. Методом естественного электрического 
поля выявлены места интенсивных течений подземных фильтрационных потоков. Радиолокационным методом, 
с помощью антен разных частот составлен георадиолокационный разрез, в котором первые десять метров 
соответствуют верхней выветренной части эпикарстового слоя, от десяти до двадцатипяти – водосодержащей 
части эпикарста, а глубоколежащие слои соответствуют собственно карсту. В окрестности пещеры Шурубуму 
установлен ареал распространения карстовых участков. Проведены их идентификация, картирование и 
кадастрирование. 

 
Ключевые слова: идентификация; кадастрирование; карсты; картирование; эпикарсты.  
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garemos dacva 

 

 

 

saqarTvelos teritoriaze arsebuli Tanamedrove warmoSobis  

teqnogenuri masivebis kvlevisa da marTvis sakiTxebi 

zurab varazaSvili, † uCa zviadaZe, marina mardaSova, goCa Caxaia 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia sakiTxebi saqarTvelos teritoriaze arsebuli Tanamedrove 

warmoSobis teqnogenuri masivebis gavrcelebis, maTi mxridan garemoze negatiuri zemoqme-

debisa da samTo sawarmoebis ganviTarebis zonebSi arsebuli mZime ekologiuri mdgomareo-

bis Sesaxeb. mocemulia am problemebis Seswavlisa da daregulirebisaTvis saWiro pirveli 

da aucilebeli qmedebebis ganxorcielebis gzebi, raTa droulad Seiqmnas saqarTvelos 

teritoriaze ekologiuri gaWuWyianebis wyaroebis kvlevisa da marTvis meqanizmi. 

 

sakvanZo sityvebi: garemo; gaWuWyianeba; ekologiuri mdgomareoba; teqnogenuri masivi. 
 

 

Sesavali 

bolo dros msoflioSi mimdinare samecniero progresma udidesi biZgi misca 

teqnologiuri potencialis winsvlas, rasac mohyva samrewvelo-satransporto, samTo-

gadamamuSavebeli, energetikuli da sxva saxis sawarmoebis mSenebloba da ganviTareba, 

magram yovelive es negatiur teqnogenur kvals tovebs dedamiwis iersaxeze, mis bunebaze, 

saarsebo garemoze. ukve aRiarebulia, rom am mimarTulebiT erT-erTi mwvave problemaa 

samrewvelo da sayofacxovrebo, anu myari, narCenebis didi raodenobiT warmoqmna-

dagroveba. es procesebi zogierTi mZlavri samrewvelo ganviTarebis raionSi iseT 

masStabs aRwevs, rom isini Tanamedrove geologiur formaciebadac ki gvevlinebian da 

Tvalsa da xels Sua cvlian pirvandel bunebriv landSafts. es warmonaqmnebi ZiriTadad 

myari narCenebis arakonsolidirebuli grovebis saxiTaa warmodgenili, romlebSic 

advilad viTardeba Tanamedrove geodinamikuri da hidrogeologiuri procesebi da maTi 

gavrceleba da zegavlena garemo pirobebze Zalze farTo xasiaTs Rebulobs. zogjer isini 

uaryofiTad zemoqmedeben ara marto adamianTa saarsebo garemoze, aramed mTlianad 

ekologiur sistemaze _ xSiria msgavsi masivebidan mimdebare farTobebze iseTi mavne 

nivTierebebis gavrceleba, rogoricaa mZime liTonebi, cianidebi, nitratebi, pesticidebi, 

navTobproduqtebi, DDT da sxv., rac iwvevs sasoflo-sameurneo savargulebis, sasmeli 

wylis da sxva sasicocxlod mniSvnelovani obieqtebis gaWuWyianebas. 

 

 

ZiriTadi nawili 

ekologiuri problemebi arc saqarTvelosTvisaa ucxo; miT umetes, rom Cvens qveyanas 

Tanamedrove teqnogenuri warmonaqmnebis kvlevis, aRnusxvisa da marTva-regulaciis 

gamocdileba TiTqmis ar aqvs. arada misi zogierTi sakmaod mniSvnelovani raioni ukve 

saWiroebs msgavsi sakiTxebis mogvarebas. magaliTisTvis SeiZleba davasaxeloT madneulis 

samTo gamamdidrebeli kombinati, misi kudsacavebi da sanayaroebi, WiaTuris samTo 

kombinatis gamonatani grovebi, uravis dariSxanis sabado, sxvadasxva samTo nedleulis 

mompovebeli karierebi, saerTaSoriso energo- da satransporto derefnebi da  
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sxv. dReisaTvis saTanado doneze araa Seswavlili am masivebis gavrcelebis zusti areali, 

iq mimdinare procesebi, maTi sensitiurobis xasiaTi, xarisxi da, rac mTavaria, maTgan 

gamowveuli safrTxeebi, romlebic xSirad kerZo sainformacio saSualebebis mier 

gavrcelebuli araoficialuri monacemebis mixedviT, Zalze sagangaSoa; igulisxmeba, ma-

galiTad, md. maSaveraSi mZime liTonebis Semcvelobis swrafi zrda, romlis wyaroc 

madneulis samTo kombinatis samrewvelo narCenebia (ZiriTadad fuWi qanebis sanayaroebi da 

kudsacavebi); uravis dariSxanis sabadoebis da WiaTura-zestafonis manganumis sawarmoo 

kompleqsTan arsebuli saukunovani problemebi; Ria karierebTan dakavSirebiT wamoWrili 

sakiTxebi (maT Soris mitovebuli sawarmoebi); msxvili hidroteqnikuri kvanZebis mSeneb-

lobis arealSi warmoqmnili nayari gruntebi da mravali sxva. 

statiaSi aRniSnuli problemebis kvleva da maTi daregulireba Zalze mniSvne-

lovania, radgan isini ara marto erTi qveynis an Tundac erTi regionis problemaa, aramed 

bevrad ufro globaluri xasiaTisaa da xSirad saerTaSoriso mniSvnelobasac iZens. rac 

Seexeba iseT ganviTarebad qveyanas, rogoric saqarTveloa, msgavs problemebTan brZola 

erT-erT wina planze unda iyos wamoweuli, radgan igi dakavSirebulia Cveni qveynis 

ekonomikur winsvlasTan da mis janmrTel momavalTan. 

teqnogenuri masivebis kvleva, rogorc ukve aRvniSneT, Cveni qveynis teritoriaze 

lokalur da periodul xasiaTs atarebs. isini ZiriTadad sxva konkretuli proeqtebis 

Semadgenel nawils warmoadgenen da maTi ganxilva sxva kuTxiT xdeba (karierebis 

damuSavebis licenzireba, sakomunikacio nagebobebis mSenebloba, samSeneblo moednebis 

momzadeba da sxv.), rac, namdvilad, arasakmarisia. 

Cveni azriT, Seqmnili situaciidan gamosavali isaa, rom unda Catardes saqarTvelos 

mTel teritoriaze arsebuli teqnogenuri warmoSobis Tanamedrove geologiuri 

formaciebis aRnusxva _ maTi zusti adgilmdebareobis gansazRvra Sesabamis rukebze 

(konturebis datana), landSaftur-geologiuri (geodinamikuri) pirobebis Seswavla, 

gaWuWyianebis xarisxis dadgena, garemoze zemoqmedebis Sefaseba, kadastrireba, monacemTa 

erTiani bazis Seqmna prevenciuli da sxva sainJinro-saremediacio RonisZiebebis 

gasatareblad da, rac mTavaria, aRniSnuli teritoriebis monitoringi. 

am kuTxiT Cven mier Zalze mokrZalebuli pirveli nabijebi gadaidga, raTa safuZveli 

Caeyaros Cveni qveynis teritoriaze ukve arsebul da momavalSi SesaZlo samrewvelo 

warmoSobis narCenebis marTvisa da maTi mxridan garemoze zemoqmedebis Sefasebis meqanizms: 

1. mopovebul masalebze dayrdnobiT, gamoyofil iqna saqarTvelos teritoriaze 

arsebuli teqnogenuri warmoSobis umsxvilesi Tanamedrove anTropogenuri formaciebis 

ganlagebis areali da gaWuWyianebis maRali riskis qveS myofi regionebi (nax. 1). 
 

 
 

nax. 1. saqarTvelos teritoriaze arsebuli msxvili  

teqnogenuri masivebis ganlagebis sqema 
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2. aRniSnuli masalebis safuZvelze gamovlenil iqna saqarTvelos teritoriaze ar-

sebuli sami umsxvilesi teqnogenuri warmoSobis ubani, romlebic garemos gaWuWyianebis 

mZlavr kerebs warmoadgens. esenia madneulis samTo gamamdidrebeli kombinati (misi kudsa-

cavebi da sanayaroebi); WiaTuris samTo kombinatis gamonatani grovebi da uravis dariSxa-

nis sabados gadamuSavebis narCenebi. 

jer kidev auTvisebeli maragis mixedviT, luxunis sabado miekuTvneba saSualo jgu-

fis sabadoebs, xolo auripigmentis da realgaris xarisxis mixedviT, msoflioSi erT-erTi 

wamyvani adgili uWiravs. misi damuSaveba Sewyvetilia 1985 wlidan, Tumca Zveli warmoebis 

narCenebi md. luxuniswyalSi xvdeba mitovebuli sabadodan gamomavali wylebis saSuale-

biT da mosazRvre teritoriebis niadagebisa da wylebis mniSvnelovan gaWuWyianebas iwvevs 

[5]. problemas amwvavebs is faqti, rom md. luxuniswyali warmoadgens dasavleT saqarTve-

los ZiriTadi sawylo arteriis _ md. rionis marjvena Senakads. sabados damuSavebis pro-

cesSi warmoqmnili narCenebi dResac inaxeba Zvel, amortizebul SenobebSi, ris gamoc da-

riSxaniT garemos permanentuli gaWuWyianeba xdeba. garda dariSxanisa, luxunis sabados 

teritoriaze gavrcelebul gruntebSi da Camdinar wylebSi xvdeba gamadnebis Tanmdevi 

liTonebi: spilenZi, qromi, stronciumi, nikeli da sxv., rac kidev ufro amZimebs ekogeoqi-

miur mdgomareobas [2_5]. 
 

cxrili 1 

dariSxanis Semcveloba luxuniswyalsa da rionSi 

 

 mdinare nimuSis aRebis 

adgili 

faqtobrivi 

koncentracia,  

mg/l 

zRvrulad dasa- 

Svebi koncent- 

racia (zdk) 

 

gaWuWyianebis 

  indeqsi      

luxuniswyali saTaveebi 
0.6 

0.05 

12 

luxuniswyali kopi 13.3 266 

luxuniswyali gamosawvavi saam-

qro 
30.8 616 

luxuniswyali sof. uravi 25.4 508 

luxuniswyali sof. uravis qve-

moT 
56.4 1128 

luxuniswyali mdinaris Sesar-

Tavi 
32.6 652 

rioni md. luxniswyal-

Tan SesarTavamde 
1.8 36 

rioni md. luxniswyal-

Tan SesarTavis 

qvemoT 

8.8 176 

rioni sof. JoneTi 
5.8 116 

 

gaWuWyianebis mixedviT, gansakuTrebiT mZime suraTia daba madneulis midamoebSi 

(bolnisis raioni). am regionis ekologiuri monitoringi ar Catarebula, Tumca calkeuli 

ubnebis epizoduri gamokvlevebis mixedviT, Camdinari wylebi gaWuWyianebulia spilenZiT, 

TuTiiT, kadmiumiT, nikeliT, kobaltiT, manganumiT da maTi Semcvelobis zRvrulad dasa-

Svebi koncentraciebi (zdk) 4-, 5- da 10-jer aRemateba normiT gaTvaliswinebuls (nax. 2 da 

cxrili 2) [2, 3]. 
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   nax. 2. spilenZis Semcveli mdinaris wyali (madneulis regioni) 

 

 

cxrili 2 

liTonebis gadaWarbebuli Semcveloba md. maSaveras marjvena Senakad kazreTulaSi 

 

 

 elementebi 

 

 

zdk, mg/l 

 

liTonis Semcveloba mdina-   

ris wyalSi, mg/l 

 

gaWuWyianebis indeqsi, 

mg/l 

 spilenZi  1.0 1680.0 1680.0 

 TuTia 1.0 372.0 372.0 

 tyvia  0.03  0.5 16.7 

 rkina 0.3 1152.0 3840.0 

 manganumi 0.1 101.0 1010.0 

 kobalti 0.1  3.36 33.6 

 nikeli 0.1  0.14 1.4 

 

garda zemoxsenebulisa, madneulis samTamadno regionSi niadag-gruntebis ekologi-

uri mdgomareobac gauaresebulia, rac gamowveulia maTSi didi raodenobiT toksikuri 

liTonebis moxvedriT [3]. miwis savargulebSi liTonebis Semcvelobis perioduli 

gazomvebis Sedegad dadginda, rom spilenZis, TuTiis, kadmiumis, magniumis, nikelisa da 

kobaltis raodenoba umetes SemTxvevaSi bevrad aWarbebs zRvrulad dasaSveb koncentra-

cias (nax. 3). 

 

 

 

nax. 3. madneulis samTamadno regionis niadag-gruntebSi toqsikuri liTonebis Semcveloba 
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nax. 4. madneulis samTo kombinatis teritoriaze arsebuli samrewvelo  

narCenebis erT-erTi kudsacavi 

 

rac Seexeba WiaTuris maRaros, misi arseboba 150 welze mets iTvlis. sxvadasxva 

dros es sabado muSavdeboda sxvadasxva organizaciis mier da, gadauWarbeblad SeiZleba 

iTqvas, rom arasdros xdeboda garemos dacvis moTxovnebisa da normebis dacva, amitomac 

WiaTuris da misi mimdebare teritoriebis ekologiurma gaWuWyianebam kritikul zRvars 

gadaaWarba (cxrili 3). 

 

cxrili 3 

WiaTuris manganumis sawarmoebis narCenebSi sxvadasxva elementis Semcveloba 

 

 

elementebi 

 

zdk, 

mg/kg  

  

faqtobrivi koncentracia, mg/kg 

gaWuWyianebis indeqsi, mg/kg

wvrilmarcvlo-

vani fuWi qanis 

kudsacavi  

msxvilmarcvlo-

vani fuWi qanis 

kudsacavi 

wvrilmarcvlovani 

fuWi qanis kudsa-

cavi 

msxvilmarcvlo-

vani fuWi qanis 

kudsacavi 

dariSxani (As)  2.0 59.5 53.1 29.75 26.55 

vercxlis- 

wyali (Hg) 
2.1 0.263 0.28 0.13 0.13 

nikeli (Ni)  4.0 671.0 612.0 167.75 153.00 

tyvia (Pb)  32.0 7.0 12.0 0.22 0.38 

kobalti (Co)  5.0 54.2 52.3 10.84 10.46 

TuTia (Zn)  23.0 163.0 220.0 7.09 9.57 

 

WiaTuris raionis mTavari sawylo arteria _ md. yvirila (md. rionis marjvena Sena-

kadi) aTwleulebia, rac gamamdidrebeli kombinatis narCenebiT gaWuWyianebis gamo Savadaa 

Seferili. sabados narCenebi mdinares gadaaqvs sakmaod Sors da mosaxleoba iZulebulia 

isargeblos filtrebiT, raTa Semdgom wyali gamoiyenos sasmelad an sarwyavad. garda ami-

sa, samTamadno warmoebis kudebi da sanayaroebi xels uwyobs sakmaod did teritoriaze mi-

kroelementebiT mdidari mtvris warmoqmnas, rac iwvevs atmosferos, wylisa da niadagebis 

mniSvnelovan gaWuWyianebas [4].  
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3. garda zemoT CamoTvlilisa, SemuSavebul iqna saqarTvelos teritoriaze gavrce-

lebuli Tanamedrove warmoSobis teqnogenuri erTeulebis gamoyofisa da aRnusxvis saka-

dastro formis samuSao varianti (cxrili 4) [1]. kadastris Seqmnis ZiriTadi mizania ama 

Tu im teqnogenuri warmoSobis erTeulisaTvis ekologiuri markeris miniWeba, romelic 

kadastrSi moyvanili garemoze zemoqmedi faqtorebis maCveneblebis mixedviT, misi 

sensitiurobis xarisxis amsaxveli iqneba. aq mraval sxvadasxva faqtorTan erTad garemoze 

uaryofiTi zemoqmedebis erT-erTi mTavari mimaniSnebelia gaWuWyianebis indeqsi. misi 

gansazRvra xdeba im mudmivmoqmedi samonitoringo postebis monacemebiT, romlebic unda 

funqcionirebdes uSualod teqnogenuri masivis teritoriaze an dabinZurebuli 

wyalsadenis hidrologiur qselSi. magaliTisTvis SeiZleba vixelmZRvaneloT Semdegi 

formuliT: ∑(C1÷C6)/Cზდკ/6, sadac C1÷C6 samonitoringo postebidan miRebuli monacemebis 

jamuri maCvenebelia (aucilebeli postebis raodenobaa 6), Cზდკ _ elementis an naerTis 

zRvrulad dasaSvebi koncentracia. 

 

cxrili 4 

ekologiuri markeris sakadastro forma (samuSao varianti) 

 

kadastris Seqmna da ekologiuri markeris gansazRvra rTuli da xangrZlivi pro-

cesia. mis Seqmnasa da daxvewaSi CarTuli unda iyos yvela im dargis warmomadgeneli, 

romelsac xelewifeba am sakiTxSi wvlilis Setana, amitom am saqmiT dainteresebul yvela 

pirsa Tu organizacias vTxovT mogvawodon TavianTi winadadebebi da SeniSvnebi. 

 statiaSi ganxiluli problemebis gadaWrisTvis saWiro RonisZiebebis ganxorcie-

leba SesaZlebelia erTiani sainformacio sistemis Seqmnis saSualebiT, romelic saxel-

mwifo moTxovnisa da marTvis doneze unda iyos uzrunvelyofili da, albaT, es funqcia 

bunebrivi resursebis saministros Sesabamisma erTeulma unda iTavos. am sakiTxis 

mogvarebaSi didi roli SeiZleba Seasrulos sagranto proeqtebis mozidvamac. 

monacemTa bazis Seqmnis, misi gafarToebisa da srulyofilad amuSavebis Sedegad 

cnobili gaxdeba saqarTvelos teritoriaze arsebuli Tanamedrove warmoSobis teqno-

genuri masivebis gavrcelebis areali, maTi sazRvrebi (zomebi), Seswavlili iqneba maTi 

Sedgeniloba da am masivebSi mimdinare Tanamedrove geologiuri da hidrogeologiuri 

procesebi, dadgindeba maTi mxridan garemoze zemoqmedebis xarisxi da safrTxeebi, 

SemuSavdeba rekomendaciebi am safrTxeebis sawinaaRmdego prevenciuli da sainJinro 

RonisZiebebis gasatareblad. miRebuli samecniero kvlevebis Sedegebi mniSvnelovania 

imdenad, ramdenadac man safuZveli unda Cauyaros teqnogenuri warmoSobis masivebis 

mxridan garemoze mavne zemoqmedebis Sefasebas da am safrTxeebis marTvis meqanizmebis 

SemuSavebas. am mimarTulebiT gaTvaliswinebuli kvlevebis Sedegebs didi mniSvneloba 

# teqnogenuri masivis kadastris # da Sedgenis TariRi 

1. anTropogenuri masivis adgilmdebareoba da koordinatebi:

2. masivis genezisi

3. zomebi: sigrZe, sigane, simaRle, moculoba

4. zogadi aRwera (landSafti) 
5. agebuleba (gruntis tipi) 
6. hidrografiuli pirobebi 
7. hidrogeologiuri pirobebi 
8. masivSi mimdinare Tanamedrove geologiuri procesebi

9. 
anTropogenuri masivis amgebi gruntebisa da masTan dakavSirebuli wylebis qqimi qimiuri 

Sedgeniloba (gaWuWyianebis indeqsi) 

10. 
anTropogenuri masivis sensitiuroba da misgan momdinare safrTxe

11. rekomendaciebi prevenciuli da sainJinro RonisZiebebis gasatareblad 
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eniWeba im kuTxiTac, rom miRebuli codna da gamocdileba momavalSi SesaZloa gamo-

yenebul iqnes komerciuli TvalsazrisiTac, romlis SedegebiT dainteresdebian Tana-

medrove samrewvelo kompleqsebis mSeneblobasa da eqspluataciaSi dasaqmebuli adamianebi, 

gansakuTrebiT samTomopovebiT warmoebaSi, raTa sworad daigegmos myari narCenebis 

dasawyobebisa da utilizaciis problemebi, rac Seamcirebs danaxarjebs am mimarTulebiT. 

garda amisa, proeqtiT gaTvaliswinebuli kvlevebis Sedegebi Zalze sayuradReboa rogorc 

garemos dacvis, ise jandacvis sferoSi moqmedi organizaciebisaTvis. 

 

 

daskvna 

amrigad, Catarebuli gamokvlevebi saSualebas mogvecems gamovlenili anTropogenur-

teqnogenuri masivebi ganvaTavsoT erTian geosainformacio sistemaSi, SeviswavloT iq 

mimdinare geologiuri da hidrogeologiuri procesebi, davadginoT maTi sensitiurobis 

xasiaTi, xarisxi da movaxdinoT maTi tipizacia, SevqmnaT klasifikaciis modeli. garda 

amisa, unda Sedges saqarTvelos teritoriaze arsebuli Tanamedrove warmoSobis anTropo-

genuri masivebis ganlagebis rukis eleqtronuli varianti, sadac adgilmdebareobasTan 

erTad damatebiTi informaciis saxiT mocemuli iqneba maTi Sesabamisi kadastri da 

arsebuli mdgomareobis amsaxveli fotomasala. Sekrebili masalis safuZvelze Seiqmneba 

erTnairi ubnebis erTiani sakoordinacio sistema. aRniSnuli sistema safuZvelad daedeba 

msgavsi masivebis aRnusxvisa da myari narCenebis marTvis mudmivad ganaxlebad 

sainformacio saSualebas, romelic momavalSi momatebuli sensitiurobis ubnebze 

uwyvetad mimdinare monitoringis saSualebiT unda ganxorcieldes. 
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ENVIRONMENTAL PROTECTION 
 
 

THE RESEARCH AND MANAGE ISSUES OF MODERN ORIGIN TECHNOGENIC  
ARRAYS EXISTING ON THE TERRITORY OF GEORGIA  

 Z. Varazashvili, †U. Zviadadze, M. Mardashova, G. Chakhaia 

(Georgian Technical University) 

 
Resume: The article considers the issue about spreading of newly developed technogenic arrays on the Georgian 

territory and it's negative effect on the surrounding environment. The heavy ecologic conditions in the development 
areas of mining enterprises are stated in the paper as well. In conclusion the article provides solution to the upper men-
tioned problem, as it describes the activities, which are important to create the plan to study and manage the cause of 
pollution of Georgian environment. 

 
Key words: ecological conditions; soiling; surrounding environment; technogenic array. 

 
 
 
 

ОХРАНА ОКРУЖАЮЩЕЙ СРЕДЫ 

 
 

ВОПРОСЫ ИССЛЕДОВАНИЯ И УПРАВЛЕНИЯ ТЕХНОГЕННЫМИ МАССИВАМИ 

СОВРЕМЕННОГО ПРОИСХОЖДЕНИЯ НА ТЕРРИТОРИИ ГРУЗИИ 

Варазашвили З. Н., † Звиададзе У. И., Мардашова М. А., Чахая Г. Г. 

(Грузинский технический университет) 

 
Резюме: Рассмотрен вопрос распространения техногенных массивов современного происхождения на 

территории Грузии и их негативного воздействия на окружающую среду. Также рассматривается 
существующая тяжёлая экологическая обстановка в зонах развития горной промышленности. Предложены пути 
осуществления первых необходимых действий для изучения и урегулирования данной проблемы, чтобы 
своевременно создать механизм управления очагами экологического загрязнения на территории Грузии. 

 
Ключевые слова: загрязнение; окружающая среда; техногенный массив; экологическая обстановка. 
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ekologia 

 

 

 

md. gldanisxevis xeobaSi arsebuli mewyersaSiSi ferdobis  

mdgradobis Sefaseba 

nugzar kvaSilava, goga Caxaia, zurab varazaSvili, levan wulukiZe,  

irina xubulava, Tamar supataSvili, lia maisaia 

(saqarTvelos teqnikuri universitetis c. mircxulavas saxelobis wyalTa meurneobis 

instituti) 

 

 

reziume: ganxilulia md. gldanisxevis marjvena sanapiros mimdebare mewyruli fer-

dobis mdgradoba; gaangariSebulia ferdobis z sisqis rogorc „mSrali“, aseve wyliT ga-

jerebuli niadag-gruntis fenis kritikuli sidideebi, romlis gadaWarbeba iwvevs fer-

dobis daZvras.  

kvlevis Sedegad dadginda, rom wyliT gajereba ferdobis kritikul kuTxes amcirebs 

daaxloebiT 7÷ 38-iT, irRveva ferdobis wonasworoba.  

zemoaRniSnulidan gamomdinare, sakvlevi ferdobi warmoadgens zRvrul mdgomare-

obaSi myof ferdobs da intensiuri naleqebis SemTxvevaSi didia ferdobis daZvris al-

baToba da, Sesabamisad, katastrofuli Sedegebic (mosaxleobis ekologiuri usafrTxoebis 

darRveva, saavtomobilo gzis Caxergva da mdinaris kalapotis gadaketva). 

 

sakvanZo sityvebi: ekologiuri usafrTxoeba; kritikuli sidide; „mSrali grunti“; 

ferdobis wonasworobis darRveva; wyliT gajerebuli niadag-grunti.  

 

 

Sesavali 

bolo periodSi q. Tbilisis irgvliv mdebare mcire mdinareTa wyalSemkreb auzebSi, 

sadac 50-ze meti Rvarcofuli xevi, 60-mde mcire mdinare da 60-ze meti mewyruli zonaa, 

arsebuli ekologiuri mdgomareoba katastroful xasiaTs atarebs, radgan gaaqtiurda 

eroziuli procesebi, mewyruli da Rvarcofuli movlenebi, rac safrTxes uqmnis Tbilisis 

mosaxleobas da qalaqis infrastruqturas [1]. 

ekologiuri TvalsazrisiT, am mcire mdinareTagan erT-erTi mniSvnelovania md. 

gldanisxevi, romlis wyalSemkrebi auzi iq arsebuli landSaftur-klimaturi, struq-

turul-teqtonikuri pirobebi da reliefis didi kontrastuloba bunebrivi katastrofebis 

maRali riskis Semcvelia. 

 

 

ZiriTadi nawili 

md. gldanisxevis auzi moicavs gldanis dasaxlebis zeda nawils, sof. gldans, 

gldanulas dasaxlebas da mimdebare agarakebs, gldanis me-8 sapyrobilisa da mis axlom-

debare teritorias, didi tbebisa (gldanis tba, TeTri tba) da patara tbis Semogarens, md. 

gldanisxevis xeobis mokle monakveTs gldanulas xidTan da misi marjvena Senakadis 

Rvarcofuli xevis qvemo wels, naseralis qeds, gldanis Zveli nagavsayrelis teritorias, 

md. xevZmaris xeobasa da axali rkinigzis xazis monakveTs, aseve gldani-norios monakveTis 

SemovliTi gzis garkveul nawils [2].  
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geologiurad md. gldanisxevi mravalferovnebiT ar gamoirCeva. misi mcire nawili 

agebulia meoTxeuli nafenebiT, aluvioniT, RorRiT, riynariT, romlebic md. gldanisxevis 

xeobaSi sakmaod viwro zolad vrceldeba. teritoriis udidesi nawili agebulia zeda 

paleogenuri da qveda neogenuri TixebiT, Tixovani fiqlebiT, iSviaTad qviSaqvebiT, zogan 

konglomeratebiT. ukidures samxreT-aRmosavleT nawilSi geologiuri substrati 

warmodgenilia Sua neogenuri masiuri da wyalgaumtari TixebiT, Tixovani fiqlebiT, 

romlebsac mTel rig SemTxvevaSi maRali simyife da advilad Sladoba axasiaTebs. 

aRniSnuli mdgomareoba ganapirobebs geomorfologiuri da geodinamikuri procesebis 

intensiurobas; kerZod, mewyersaSiSi qanebis wyliT gajereba iwvevs niadagisa da dedaqanis 

mowyvetas da daZvras [2], rasac SesaZlebelia mohyves katastrofuli Sedegebi.  

zemoaRniSnulidan gamomdinare, ekologiuri safrTxis prognozirebisaTvis saWiroa 

Sefasdes md. gldanisxevis wyalSemkrebi auzis daZabuli mdgomareoba _ arsebuli mTis 

ferdobebis mdgradoba (nax. 1 da nax. 2).  

 

 
 

nax. 1. md. gldanisxevis marjvena sanapiros mimdebare  

damewyrili ferdobi  

 

 
 

 nax. 2. md. gldanisxevis marjvena sanapiros mimdebare  

damewyrili ferdobi  
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md. gldanisxevSi mewyruli ferdobis mdgradobis Seswavlis mizniT Cven mier gan-

xorcielda savele-sarekognoscirebo kvlevebi. vizualuri TvalsazrisiT SerCeul iqna da-

Zabul mdgomareobaSi myofi md. gldanisxevis marjvena sanapiroze arsebuli ferdobi da 

ganxorcielda Semdegi samuSaoebi: 

ferdobidan aRebul iqna niadag-gruntis nimuSebi (nax. 3) da laboratoriul pirobe-

bSi ganisazRvra Semdegi maxasiaTeblebi: Siga xaxunis kuTxe   013 , SeWiduloba ,c  1 3 t/m2, 

forianoba ,n  0 5 , mineralis simkvrive . , m 2 67 t/m3, siTxis simkvrive . s 1 t/m3. 

  

 
   

nax 3. damewyril ferdobze niadag-gruntis nimuSis aRebis procesi 

 

zemoaRniSnuli monacemebi gamoyenebul iqna sakvlev ferdobze gruntis fenis 

kritikuli (roca iwyeba moZraoba) siRrmis dasadgenad „mSrali“ gruntis SemTxvevaSi [3, 4]. 

gaangariSeba ganxorcielda Semdegi saxiT: 

sin cos
c

tg
gzz

  


  
1

, 

sadac 
gz

z
c


  aris gruntis fenis fardobiTi sisqe, romlis gazrda iwvevs ferdobis daZ-

vras; α _ ferdobis daxrilobis kuTxe. wyliT gajerebuli ferdobis SemTxvevaSi gvaqvs: 

. .

. .

(sin cos ) sin
c

tg
gz nz

 
   

  
 

        
 

s s

1 1 m m

1 1
1

1
. 

Cveni monacemebis gaTvaliswinebiT miviRebT Semdeg damokidebulebebs: 

sin , cos
z

  
1

1
0 23 , 

, sin , cos
z

  
1

1
1 37 0 144 . 

zemoaRniSnul damokidebulebebSi ferdobis kritikul fardobiT siRrmeebsa da 

qanobs Soris damokidebuleba warmodgenilia me-4 nax-ze mocemuli grafikis saxiT. 

grafikze I are Seesabameba ferdobis mdgrad mdgomareobas, z. m. _ zRvrul mdgomareobas, 

xolo II _ zRvars miRma ares, rodesac xdeba ferdobis daZvra. 
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nax. 4. ferdobis kritikul fardobiT siRrmeebsa da qanobs  

Soris damokidebulebis grafiki  

 

„mSrali“ gruntisaTvis miviRoT ߩ = 1.3 ტ/მ3, maSin ߙ = 30-is SemTxvevaSi 

,
c

gz
 0 3 , 

saidanac ݖ ≥ 3, ሺ3ሻm da daiwyeba moZraoba. roca ߙ = 40-s, ݖ ≥ 2.12 m-is, xolo, Tu ߙ = 50-s, ݖ ≥ 1.66 m-is. 
wyliT gajerebuli gruntis moZraoba daiwyeba 300-is SemTxvevaSi 

.

,
( )

C

n g z


   m 1

0 56
1

, 

saidanac ݖଵ ≥ 1.76 m-is, 40 -is dros ݖଵ ≥ 1.20 m-is, xolo 50 -is SemTxvevaSi ݖଵ ≥ 1.00 m-is. 
zemoaRniSnuli gaangariSebidan Cans, rom wyliT gajerebis SemTxvevaSi moZraobaSi 

modis damewyrili ferdobis TiTqmis naxevari sisqis Semadgeneli niadag-grunti, rac 

gacilebiT metia, vidre „mSrali“ gruntis SemTxvevaSi. 

grafikis mixedviT, wyliT gajereba ferdobis daxris kritikul kuTxes amcirebs 

(roca iwyeba moZraoba) daaxloebiT 7 ÷ 38-iT. 
 

 

daskvna 

aRniSnulidan gamomdinare, sakvlevi ferdobi aSkarad mewyersaSiSia, radgan saSu-

alod 40-iani kuTxis qanobis SemTxvevaSi sakmarisia 1.20 m siRrmis gruntis masa imisaTvis, 

rom wyliT gajerebis pirobebSi moxdes ferdobis wonasworobis darRveva. 

amrigad, analogiurad SeiZleba ganxorcieldes ferdobebis mdgradobis progno‐

zireba nebismieri mdinaris wyalSemkreb auzSi da nebismier mewyersaSiS ubanze. 
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ECOLOGY 
 
 

THE EVAIUATION OF STABILITY LAND-SLIDE DANGEROUS SLOPE IN THE RIVER 
GLDANISKHEVI BASIN 

N. Kvashilava, G. Chakhaia, Z. Varazashvili, L. Tzulukidze, I. Khubulava,  
T. Supatashvili, L. Maisaia  

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

 
Resume: There are considered stability of the land-slide dangerous slope existing on the right embankment of 

the river Gldaniskhevi. It has been calculated critical values of thickness of as ,,dry“, also water saturated soils layer, 

overdose which leads kick-start of slope. 
As a result of research there is established, that saturation by water decreases critical corner of slope with about 7 ÷ 38 (occurring slope failures). 
Due to above-mentioned, the research slope is in marginal condition and in case of intensive precipitates is 

probability of kick-start of slope and accordingly catastrophic results (the ecological security breach, road blocking and 
blocking of the river bed). 

 
Key words: critical values; „dry layer“; ecological security breach; occurring slope failures; water saturated soils 

layer. 

 
 
 
 

ЭКОЛОГИЯ 

 

 

ОЦЕНКА УСТОЙЧИВОСТИ ОПОЛЗНЕОПАСНОГО СКЛОНА, 

РАСПОЛОЖЕННОГО В ДОЛИНЕ РЕКИ ГЛДАНИСХЕВИ 

Квашилава Н. Г., Чахая Г. Г., Варазашвили З. Н., Цулукидзе Л. Н., Хубулава И. В., 

Супаташвили Т. Л., Маисая Л. Д. 

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

 
Резюме: Рассмотрена устойчивость оползневого склона, расположенного на правом берегу р. Глда-

нисхеви. Рассчитаны критические величины толщины z слоя склона, как для „сухого“, так и для водо-

насыщенного грунтов, превышение которых вызывает сдвиг склона.  
В результате исследований установлено, что насыщение склона водой уменьшает критический угол 

наклона на 7÷380 (нарушается равновесие склона). 
Исходя из вышеизложенного, исследуемый склон находится в предельном состоянии и при интенсивных 

осадках возникает большая вероятность сдвига склона и соответственно получения катастрофического резуль-
тата (нарушение экологической безопасности населения, перекрытие автомобильной дороги и русла реки). 

 
Ключевые слова: водонасыщенный грунт; критическая величина; нарушение равновесия склона; 

«сухой грунт»; экологическая безопасность. 
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geografia 

 

 

 

axali denudaciur-teqtonikuri morfostruqturis _ „karstuli 

kalderis“ _ Sesaxeb

 

zaza leJava, kukuri wiqariSvili, giorgi dvalaSvili,  

akaki nasyidaSvili  

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis vaxuSti bagrationis 

geografiis instituti, ak. wereTlis saxelmwifo universiteti) 

 

 

reziume: ganxilulia adre ucnobi reliefis formebi; kerZod, ,,karstul kalderebad“ 

wodebuli (2 km-ze meti diametris) lambaqisebri depresiebi, romelTa didi nawili 

warmodgenilia md. yvirilis auzis Sua welSi ganviTarebul saqarTvelos beltis 

karbonatul-terigenul safarze. SemoTavazebulia maTi warmoSobis endogenur-egzogenuri 

meqanizmi.  

carcamdeli substratis safarze keruli struqturis Stampuri zemoqmedebis Sedegad 

irRveva substratis safris mTlianoba (mis lokalur moculobaSi), ris gamoc iqmneba 

destruqciuli procesebis gaaqtiurebisa da wriuli formis depresiebis warmoSobis 

xelsayreli pirobebi. 

 

sakvanZo sityvebi: baqani; denudacia; karsti; lineamenti; rRveva; teqtonika.  

 

 

Sesavali 

dasavleT saqarTvelos aerofotosuraTebis struqturuli deSifrirebis procesSi 

md. yvirilis da misi marcxena Senakadis _ md. frones wyalgamyof zolSi gamoikveTa 

jaWvuri ganlagebis aqamde ucnobi reliefis wriuli formebi. calkeuli msgavsi formebi 

sxva ubnebSic dafiqsirda (nax. 1 da nax. 2).  

zemoaRniSnuli reliefis gansxvavebuli formebis genezisi da evolucia, rogorc 

Cans, mWidrodaa dakavSirebuli raionis geomorfologiur da geologiur Tavisebure-

bebTan.  

sakvlevi teritoria miekuTvneba WiaTuris struqturul platos, romelic karstuli 

reliefis ganviTarebis erT-erTi saintereso raionia da moicavs dasavleT saqarTvelos 

kirqvuli zolis ukidures aRmosavleT nawils. mas Taviseburi bunebrivi pirobebi 

(reliefi, teqtonika, hava, zedapiruli da miwisqveSa wylebi) axasiaTebs da baqnuri 

karstis erT-erTi mniSvnelovani regionia kavkasiaSi. rogorc saqarTvelos beltis 

Semadgeneli nawili, igi warmodgenilia ori struqturuli sarTuliT _ carcamdeli 

substratiT da carcul-neogenuri baqnuri safriT [1]. es ukanaskneli paleogeografiulad 

iyofa carcul-karbonatul da neogenur-terigenul subhorizontalur qvesarTulebad (nax. 3). 

                                                 
 aRniSnuli proeqti ganxorcielda SoTa rusTavelis saxelobis erovnuli samecniero fondis 

finansuri xelSewyobiT (granti # FR /218/9-280/13). winamdebare publikaciaSi gamoTqmuli nebismieri 
azri ekuTvniT avtorebs da SesaZloa ar asaxavdes SoTa rusTavelis saxelobis erovnuli samec-
niero fondis Sexedulebebs. 
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radialurad da koncentrirebulad ganlagebuli denudaciuri STenilebi, romlebic 

sakmaod arTulebs aRniSnuli depresiebis brtyelZirian reliefs; asevea radialurad da 

koncentrirebulad orientirebuli lineamentebi (napralovani zonebi), romlebic 

dafiqsirda depresiebis SigniT deSifrirebis Sedegad. aRsaniSnavia, rom lineamentebi 

dakavSirebulia napralebsa da rRvevis xazebTan.  

 

 
 

nax. 4. karstuli kalderebis aerofotosuraTi 

 

 

 
 

nax. 5. qoreTis (1) da iTxvisis (2) karstuli kalderebis blok-diagrama 
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sayuradReboa, rom msgavsi wriuli depresiebis warmoqmna damaxasiaTebelia vulkanuri 

aparatebis ganviTarebis garkveul stadiebTan [4]. imis gaTvaliswinebiT, rom sakvlev regionSi 

carcamdeli fundamentis WrilSi warmodgenilia vulkanitebi, xolo meoTxeulSi _ 

vulkanizmis gamovlinebebi (ris Sedegadac warmoiSva goraZiris, perevisis da sxva lakoliT-

eqstruzivebi) [1], aRniSnuli depresiebi rRvevis gayolebiT maT Tavze warmoSobil magmuri 

genezisis depresiebad SeiZleba CaiTvalos. aRniSnuli garemoebis gaTvaliswinebiT Cven 

pirvelad SemovitaneT termini ,,kaldera~, riTac aRvniSneT manamde ucnobi geomorfologiuri 

warmonaqmnis arseboba. imis gamo, rom aq xdeba karstis intensiuri ganviTareba, mas sabolood 

vuwodeT ,,karstuli kaldera~. misi genezisi endogenur-egzogenuria.  

amrigad, „karstuli kalderas“ warmoSobis meqanizmi msgavsia vulkanuri, anu, ufro 

farTo gagebiT, magmuri warmoSobis inversiuli depresiebisa. „karstuli kalderebis“ jaW-

vuri ganlageba analogiuria kamCatkaze da sxva vulkanur mxareebSi arsebuli wriuli 

vulkanur-teqtonikuri morfostruqturebis jaWvuri ganlagebisa. yovelive es gvafiqrebi-

nebs rRvevis gayolebiT maT Tavze karstuli kalderebis warmoSobaze. kalderas mkacri 

wriuli forma miuTiTebs kerul meqanikur daZabulobaze, romelic SeiZleba iyos centra-

luri tipis struqturebi (vulkanuri aparati, izometriuli formis intruzivebi) carcamde 

substratze. aRniSnuli struqturebi akontrolebs rRvevebs da teqtonikuri Stampis rols 

asrulebs. es ukanaskneli, Tavis mxriv, iwvevs baqnis erTiani safris daSlas da xelsayrel 

pirobebs qmnis SerCeviTi denudaciis gaaqtiurebisaTvis. bunebrivia, rom pirvel rigSi den-

udacias ganicdis SedarebiT sustad konsolidirebuli neogenur-terigenuli nafenebi, ris 

Sedegadac mimdinareobs carculi qanebis amoTxra. 

karstuli kalderebis Cven mier ganxiluli denudaciur-teqtonikuri genezisi SeiZle-

ba ganvavrcoT axalsoflis qvabulze (tyibulis municipaliteti), sadac eroziul-denuda-

ciuri procesebi Rrmadaa wasuli da aRwevs ZiriTad fundamentur qanebamde. axalsoflis 

qvabulis fskerze gaSiSvlebulia gumbaTisebri formebiT warmodgenili baiosis vulkani-

tebisagan agebuli vulkanuri warmonaqmnebi (nax. 6).  
 

  

 
 

 

nax. 6. axalsoflis qvabulis (tyibulis municipaliteti) fotomasala 
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miuxedavad imisa, rom axalsoflis qvabulis fskerze warmodgenili gumbaTisebri 

sxeulebi ganviTarebulia paleovulkansa Tu teqtonikur TaRovan naoWSi, maT SeeZloT (orive 

SemTxvevaSi) keruli zemoqmedeba moexdinaT safarovan qanebze teritoriis saerTo azevebis 

fonze, kainozourSi. gumbaTisebri formis baiosur vulkanur warmonaqmnebze ganlagebulma 

teqtonikurad damsxvreulma izometriuli moculobis gvianiurulma da carculma qanebma 

karstuli procesebis aqtiuri monawileobiT intensiuri denudacia ganicada.  

axalsoflis qvabuli Cven mier aRweril karstul kalderas (morfostruqturuli 

tipi) SeiZleba mivakuTvnoT im gansxvavebiT, rom es ukanaskneli ganviTarebis ufro metad 

momwifebul stadiaze imyofeba, vidre zemoT naxsenebi md. yvirilis auzSi ganviTarebuli 

karstuli kalderebi. 

 

 

daskvna 

amrigad, WiaTuris struqturuli platos farglebSi (md. yvirilis marcxena Senaka-

debis zemo welSi) Cven mier dafiqsirebuli da Seswavlili axali, manamde ucnobi denu-

daciur-teqtonikuri reliefis forma (karstuli kaldera) warmodgenilia lambaqisebri 

depresiebis saxiT. 

imis gaTvaliswinebiT, rom aRniSnuli depresiebi xasiaTdeba mkacrad wriuli moxazu-

lobiT, xolo depresiebis SigniT struqturuli deSifrirebis Sedegad gamovlinda radi-

alurad orientirebuli lineamentebi (napralovani zonebi), SeiZleba vifiqroT depresiebis 

warmoSobis pirvelad endogenur bunebaze, romelmac teqtonikuri pirobebi moamzada 

Semdgomi denudaciuri procesebis realizaciisaTvis. 

Cveni azriT, karstuli kalderebis warmoSobis meqanizmi magmuri warmoSobis 

inversiuli depresiebis msgavsia. maTi mkacri wriuli forma miuTiTebs carcamdeli 

substratis safarze arsebul kerul meqanikur daZabulobaze, romelic SeiZleba iyos 

centraluri tipis struqturebi; kerZod, vulkanuri aparati, izometriuli formis intru-

zivebi. aRniSnuli struqturebi akontrolebs rRvevebs da teqtonikuri Stampis rols 

asrulebs. yovelive es ganapirobebs erTiani safris daSlas (lokalur moculobaSi) da 

xelsayrel pirobebs qmnis SerCeviTi denudaciisaTvis. amasTan, pirvel rigSi, bunebrivia, 

denudacias ganicdis sustad konsolidirebuli neogenuri nafenebi da, Sesabamisad, 

mimdinareobs carculi qanebis amoTxra. 

msgavsi genezisisa unda iyos axalsoflis qvabulic, sadac denudaciuri da kar-

stuli procesebi sakmaod Sorsaa wasuli da ganviTarebis momwifebul stadiaSi imyofeba. 
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A NEW TYPE OF DENUDATION-TECTONIC MORPHOSTRUCTURE _ “KARST 
CALDERAS”  

Z. Lezhava, K. Tzikarishvili, G. Dvalashvili, A. Naskhidashvili 

(I. Javakhishvili Tbilisi State University,s Vakhushti Bagrationi Institute of Geography, 
 A. Tzereteli State University) 

 
Resume: The saucer-shaped depressions, called karstic calderas (of 2 and more km diameter) are identified on 

the left bank of the Kvirila river middle course in the region of carbonate – terrigenous platform mantle of Georgian 
block. Such forms of the relief were unknown until now.Their endogenous and exogenous ways of origin are suggested. 
As a result of stamped influence upon the mantle deposits of pre-cretaceous foundation hearth structures in the process 
of overall uplifting of the territory the mantle integrity disturbance is observed on its local peaces. The favourable 
conditions for intensive elective denudation are created favouring the formation of inversive depressions. 

 
Key words: denudation; fissure; karst; lineament; platform; tectonics. 

 
 
 
 

ГЕОГРАФИЯ 

 

 

О НОВОМ ВИДЕ ДЕНУДАЦИОННО-ТЕКТОНИЧЕСКИХ МОРФОСТРУКТУР – 
„КАРСТОВЫХ КАЛЬДЕРАХ~  

Лежава З. И., Цикаришвили К. Д., Двалашвили Г. Б., Наскидашвили А. С. 

(Институт географии им. Вахушти Багратиони Тбилисского государственного университета им. Ив. 
Джавахишвили, Государственный университет им. А. Церетели) 

 
Резюме: Рассмотрены ранее не известные формы рельефа – блюдцеобразные депрессии (диаметрами до 

2-х и более км), названные „карстовыми кальдерами~, обнаруженные на левобережье среднего течения р. 

Квирилы в районе развития карбонатно-терригенного платформенного чехла Грузинской глыбы. Предлагается 
эндогенно-экзогенный механизм их происхождения. В результате штампового воздействия на отложения чехла 
очаговых структур домелового фундамента в процессе общего поднятия территории нарушается целостность 
чехла в его локальных объемах. Создаются условия для интенсивной избирательной денудации, приводящей к 
формированию инверсионных депрессий. 

 
Ключевые слова: денудация; карст; линеамент; платформа; разлом; тектоника.  
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speleologia 

 

 

 

muradis mRvime _ unikaluri speleologiuri obieqti naqeralas qedze
 

zaza leJava, laSa asaniZe, kukuri wiqariSvili, giorgi lominaZe,  

giorgi CarTolani, irakli julayiZe, akaki nasyidaSvili 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis vaxuSti bagrationis 

geografiis instituti, ak. wereTlis saxelmwifo universiteti) 

 

 

reziume:Gganxilulia muradis mRvimeSi pirvelad Catarebuli kompleqsuri karstul-

speleologiuri gamokvlevebi. gamoyenebulia klasikuri karstuli regionebisa da miwisqve-

Sa siRrueebis SeswavlisaTvis aprobirebuli kvlevis ZiriTadi meTodi.  

msxvilmasStabiani agegmvis safuZvelze momzadda mRvimis situaciuri gegma da Wrili. 

kompas-klinometris saSualebiT ganisazRvra mRvimis struqturul-napralovani mimarTu-

lebebi. mRvimeSi Tavmoyrilia TiTqmis yvela wyalhemogenuri da wyalmeqanikuri naleqebis 

tipi da qvetipi, romlebic dReisaTvis dafiqsirebulia kavkasiis sxvadasxva regionis 

mRvimeebSi. aq mikvleulia saqarTvelos mRvimeebisaTvis uCveulo mineraluri agregatebi 

(kirqvis comi da mTvaris rZe). aRsaniSnavia, rom es mineraluri agregatebi – ooliTebi da 

pizoliTebi – gavrcelebis, zomebisa da mravalferovnebis mixedviT, aRemateba axali 

aTonisa da saqarTvelos sxva mRvimeebSi mikvleul msgavs warmonaqmnebs. mRvimes gansakuT-

rebul unikalurobas aniWebs eqscentruli burTisebri warmonaqmnebi, romlebsac kavka-

siaSi analogi ar moepoveba. msgavsi naRvenTi formebi Zalze iSviaTia mTel msoflioSi. 

mRvimis unikalurobis erT-erTi maCvenebelia terigenuli naleqebis bunebrivi gaSiSv-

lebis mZlavri (3 m-mde) Wrili. aseTi simZlavris Wrili, sadac xeluxlebladaa Semona-

xuli naleqdagrovebis sruli cikli (TviT uZvelesi naleqebi), kavkasiis mRvimeebSi aqamde 

ar dafiqsirebula. mRvimeSi mikvleulia gansakuTrebiT didi farTobis (15–20 m2) da sakmao 

sisqis (30–40 mm) kalcitis Sreebrivi naleqebi (gaqvavebuli qerqi) kargad gamoxatuli rit-

muli fenebiT. aRniSnuli kalcituri qerqi da terigenuli naleqebi saintereso infor-

maciis matarebelia da, aqedan gamomdinare, maTi sruli laboratoriuli Seswavla mniSvne-

lovania mRvimisa da, saerTod, regionis paleogeografiuli suraTis aRdgenis mizniT. 

teritoriis geologiur-geomorfologiuri Taviseburebebis gaTvaliswinebiT da arqe-

ologiuri masalebis gacnobis safuZvelze SesaZlebeli gaxda mRvimis zeda asakis dad-

gena.Eerwo-wonas midamoebSi da naqeralas qedze arqeologiurad daTariRebuli naleqebis 

asaki qvedapleistocenia da, rogorc Cans, aq pleistocenamde an qveda pleistocenSi mRvi-

mis Camoyalibeba ZiriTadad ukve damTavrebuli iyo.  

 

sakvanZo sityvebi: aRmoCena; karsti; mRvime; unikaluri mineraluri agregatebi. 
 

 

Sesavali 

raWis qedi centraluri kavkasionis samxreTi ferdobis mTianeTis erT-erTi ZiriTadi 

nawilia da gamoirCeva geologiuri agebulebis, zedapiruli da miwisqveSa karstuli for-

mebis mravalferovnebiTa da sirTuliT. 

                                                 
 aRniSnuli proeqti ganxorcielda SoTa rusTavelis saxelobis erovnuli samecniero fondis fi-
nansuri xelSewyobiT (granti # FR/218/9-280/13). winamdebare publikaciaSi gamoTqmuli nebismieri azri 
ekuTvniT avtorebs da SesaZloa ar asaxavdes SoTa rusTavelis saxelobis erovnuli samecniero 
fondis Sexedulebebs. 
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naRvenTi formebi sustadaa ganviTarebuli da maTi umravlesoba myudro ubnebSia 

warmodgenili.  

rogorc Cans, wneviani wylebis Semodinebis da aqtiuri zemoqmedebis erT-erT ZiriTad 

ubans mRvimis aRniSnuli (bolo) monakveTi warmoadgenda. mogvianebiT teqtonikurma daZabu-

lobam (aRmavali vertikaluri moZraoba, miwisZvra da a. S.) da mis Sedegad gancdilma 

ngrevam hidrologiuri situaciis mkveTri Secvla da nakadebis siRrmeSi gadanacvleba 

gamoiwvia, ris Sedegadac Sewyda mRvimeSi mudmivi da Semdgom droebiTi nakadebis aqtiuri 

Semodineba. mRvime aeraciis zonaSi ganviTarebuli subhorizontaluri da vertikaluri 

monakveTebisagan Semdgar kombinirebul mRvimeTa tips miekuTvneba da warmodgenilia erTi 

generaluri magistraliT (nax. 2) da ramdenime ganStoebiT. ZiriTadi magistralis sigrZe 

600 m-ia, jamuri sigrZe – 660 m, saSualo sigane – 5 m, saSualo simaRle – 8 m, fskeris 

farTobi – 3500 m2, saerTo moculoba – 29 430 m3. mRvimis TiTqmis horizontaluri fskeri 

bolodan Sesasvlelis mimarTulebiT odnavaa daxrili.  

mRvime gamomuSavebulia baremuli (urgonuli faciesi) asakis Sreebriv kirqvebSi, Sre-

Ta daxris (290–3000/10–150) Crdilo-dasavleTis mimarTulebiT teqtonikuri da daSrevebis 

napralebis gaswvriv. aq teqtonikuri napralebis xSir qselSi 320–1400 da 230–500-is mimar-

Tulebis napralebi aSkaradaa gamokveTili. amasTan, Warbobs vertikaluri da cicabod 

vardnili diageneturi napralebis ori sistema: erTi miuyveba Sreebis vardnis azimuts, me-

ore orientirebulia Sreebis ganfenis gayolebiT submeridianulad.  

mikroreliefuri formebidan mRvimeSi warmodgenilia meandrebi, struqturuli tera-

suli fragmentebi, evorziuli ormoebi, dawneviTi nakadebis mier moSandakebuli da daCvre-

tili zedapirebi. 

meandruli monakveTebis siWarbiT gansakuTrebiT gamoirCeva mRvimis me-2 sarTuli. mis 

formirebaze liTologiur da struqturul pirobebTan erTad arsebiTi gavlena moaxdina 

warsulSi aq gamdinare nakadis dinamikam. meandrebi ZiriTadad viwro derefnebSia da, 

cxadia, maT formirebaSi arsebiTi roli swrafad moZravi nakadebis turbulentur dinebas 

Seusrulebia, ramac gamoiwvia napirebis monacvleobiTi garecxva, CaWra da klaknili 

(meandruli) mRvimuri monakveTebis warmoqmna. aq mRvimis fskeridan 1–1,5 da 2–2,5 m 

simaRleze warmodgenilia struqturuli terasuli fragmentebi, rac raWis qedis wyvetil 

azevebaze miuTiTebs. mRvimeSi ganviTarebuli mikroreliefuri warmonaqmnebidan 

sayuradReboa vertikaluri safexurebis (10 da 2,5 m) fskerze (1-l sarTulze) gaCenili 

mniSvnelovani sididis evorziuli ormoebi, romelTa warmoSoba vertikaluri da 

mniSvnelovnad daxrili monakveTebidan wylis nakadebis vardnasTan da, aqedan gamomdinare, 

maT gaZlierebul eroziul (wyalbrunviT) zemoqmedebasTan aris dakavSirebuli. 

evorziuli ormoebi fskerze warmodgenilia Tixian-qviSiani naleqebiT da met-naklebad 

kargad damuSavebuli qvargvalebiT, xolo kedlebze fragmentuladaa SemorCenili 

mileqili aluvioni (nax. 3). 

 

 

nax. 3 
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hemogenuri naleqebi mRvimis 1-l sarTulsa da bolo monakveTSi sustadaa warmodge-

nili. samagierod, naRvenTi formebiT (stalaqtitebi, stalagmitebi, stalagnatebi, heliq-

titebi, ooliTebi, pizoliTebi da sxv.) mdidaria mRvimis me-2 sarTuli, romlis SedarebiT 

mSral monakveTebSi – iatakze da calkeuli gubeebis zedapirebze, ganviTarebulia 3×5 sm an 

meti zomisa da 1–1,5 mm sisqis kalcitis gaqvavebuli firfitebi, romlebic zogan uerTdeba 

erTmaneTs da mozrdil farTobebs (1×2 m2) ikavebs. didi farTobisa (15–20 m2) da sakmao 

sisqis (30–40 mm) firfitebi kalcitis gaqvavebuli qerqis saxiT warmodgenilia mRvimis me-2 

sarTulis erT-erT farTo derefnisebr monakveTSi (nax. 4). 
 

 
N 

nax. 4 
 

mRvimeSi mikvleuli kalcituri Sreebrivi naleqebi Sedgeba sxvadasxva Seferilobisa 

da sisqis perioduli mikroSreebisagan, romelTa Soris gamoiyofa 5–6 ZiriTadi Sre. 

mineraluri kalcituri agregatebi – ooliTebi, pizoliTebi da maTi nairsaxeobebi 

umTavresad miwisqveSa lagunebSi mZlavri (40–50 sm) fenebis saxiTaa warmodgenili (nax. 5). 
 

 
 

Nnax. 5 
 

aq mikvleuli ooliT-pizoliTebis maqsimaluri sigrZe 40–50 mm-s aRwevs da bevrad aRe-
mateba axali aTonis (30 mm) da sxva mRvimeebSi mikvleuli mineralebis analogiur maCvenebels. 

mRvimes unikalurobas da ganumeorebel silamazes aniWebs kalcitis mineraluri ag-

regatebisagan (pizoliTebisa da ooliTebisagan) warmoqmnili eqscentruli sferuli („ra-

faelos~ burTulebis msgavsi) warmonaqmnebi, romlebsac analogi ar aqvs kavkasiaSi. 

msgavsi naRvenTi formebi iSviaTia mTel msoflioSi (nax. 6). isini umTavresad mRvimis 
  

   
 

nax. 6 
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myudro ubnebsa da miwisqveSa lagunebSi Weridan Camozrdili stalaqtitebis boloebze 

Camokidebuli, erT sibrtyeSi ganlagebuli, sxvadasxva zomis (umciresis diametria 4–5 sm, 

udidesis – 60 sm) kalcitis gaqvavebuli eqscentruli burTulebis saxiTaa warmodgenili. 

rogorc Cans, maT wyalSi erT doneze ganicades formireba da Semdgom wylis donis 

dawevis Sedegad garkveul simaRleebze dakidebuli aRmoCndnen, Tumca isini zogan 

uSualod iatakze gvxvdeba gadakruli qerqiT zeda nawilSi an uqerqod – stalaqtitebTan 

erTad an stalaqtitebis gareSe. 

lagunis fskeri da napirebi iseTive mineraluri kalcituri agregatebiTaa mofenili, 

riTac TviT eqscentruli burTebia nagebi. es burTebi zogan mniSvnelovan simZlavreebs 

(30–40 sm) aRwevs da erTgvar terasul safexurebs, anu pizoliTur „xaliCebs“, qmnis. maT 

brtyel zedapirebze kargad Cans amokveTili burTisebri moyvanilobebi.  

wyalmeqanikur naleqTagan mRvimeSi gvxvdeba mdinareuli (aluvioni, RorRi, qviSa, 

lami) da tbiur-kolmataciuri (Tixian-qviSiani fraqcia) naleqebi. isini ZiriTadad evor-

ziul da kolmataciur qvabulebTanaa dakavSirebuli an mRvimis kedlebze calkeul frag-

mentebadaa SemorCenili. gansakuTrebiT sayuradReboa mRvimis me-2 sarTulis centralur 

nawilSi, farTo derefnis erT-erTi kedlis ZirSi mikvleuli terigenuli naleqebis ma-

siur (3 m-mde) SreTa unikaluri bunebrivi gaSiSvleba, romelic masze daleqili kalci-

turi qerqis wyalobiT idealuradaa Semonaxuli. aRniSnuli terigenuli naleqebis msgavsi 

gaSiSvleba, sadac ase kargadaa gamoxatuli mRvimeSi naleqebis dagrovebis sruli cikli 

(TviT uZvelesi naleqebic), saqarTvelos mRvimeebSi dRemde ar aris mikvleuli (nax. 7).  

 

 

nax. 7 

 

mRvimuri naleqebis TiTqmis yvela Sre daleqilia gamdinare an damdgar wyalSi, 

rasac adasturebs erTmaneTisagan Sreebis mkveTri gamoyofa rogorc feriT, aseve 

granulometriuli SedgenilobiT. damdgar wyalSi daleqili Sreebis sazRvrebi TiTqmis 

horizontaluri da sworxazovania, gamdinare wyalSi daleqili ki – arasworxazovani. 

amasTan, SreebSi da Sreebs Soris gamoiyofa SuaSreebi, linzebi da jibeebi. 

mRvimes warsulSi kedlebisa da Weris ngreva ganucdia. Camoqceuli kirqvuli 

blokebis moculoba daaxloebiTi 60 000 m3-s aRwevs. calkeuli lodebis moculoba ki 15–30 

m3-ia. gvxvdeba rogorc Zveli, ise SedarebiT axali lodnar-nazvavi grovebi. 

mRvimis Casaxvisa da ganviTarebis zogierTi sakiTxi. mRvimis genezisisa da 

ganviTarebis istoria mWidrodaa dakavSirebuli raWis qedis formirebasTan. karstuli 

reliefis ganviTareba sakvlevi teritoriis geologiuri ganviTarebis da, saerTod, 

reliefis ganviTareba-Camoyalibebis fonze mimdinareobda. 
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kavkasionis samxreTi ferdobis Tanamedrove naoWa struqturebis (maT Soris raWisa 

da misi dasavleTi ganStoebis – naqeralas) saboloo formireba moxda rodanul oro-

genul fazaSi [1]. baqouriswina da xazaruliswina moZraobebma gamoiwvia kavkasionis axali 

azeveba, rasac mohyva zedapirze da miwis qveS eroziul-koroziuli procesebis gaaqti-

ureba [2]. valaxuri orofazis Sedegad (gvian pliocenis dasasruli) sakvlev teritoriaze 

ganviTarda rRveviTi dislokaciebis sistemebi, ris Sedegadac aq ganviTarebuli qveda 

carculi kirqvebi koleqtorul Tvisebebs iZens. al. janeliZe [3] am periodis orofazas 

samxreT okribis Secocebis warmoSobas ukavSirebs, ramac, Tavis mxriv, biZgi misca da 

ganapiroba cucxvaTis da tyibula-Zevrulas mRvimeebis warmoSoba-ganviTareba. Saoris 

(polie) qvabulic, cxadia, amave periodSi Secocebis Sedegad warmoSobili, teqtonikurad 

Sepirobebuli zedapiruli mdinareuli xeobis gadaketviT ganviTarda. aRniSnulma rRve-

viTma dislokaciebma, avtorTa azriT, mniSvnelovani roli Seasrula naqeralas qedis 

mRvimeebis warmoSoba-ganviTarebaze.  

naqeralas qedis kirqvulma reliefma kavkasionis samxreTi ferdobis kirqvuli reli-

efis kvaldakval pleistocenur gamyinvarebamde wyalmSTanTqmeli aparatis (karebi, 

ponorebi, Webi, Saxtebi da a. S.) CasaxvasTan erTad ganicada Rrma-eroziuli danawevreba da 

ngreva, rasac wylebis siRrmisken gadanacvleba mohyva [2]. 

muradis mRvimis warmoSoba-Camoyalibeba pleistocenamde unda damTavrebuliyo, 

razec miuTiTebs raWis qedis aRmosavleT nawilSi arsebuli wonas mRvimeSi mikvleuli 

aSelisdroindeli paleontologiuri naleqebi da kulturuli fena [4], romelic Seesat-

yviseba qveda pleistocens. aRniSnul mosazrebas kidev ufro damajerebels xdis uSualod 

naqeralas qedze, muradis mRvimidan 2–3 km-Si mdebare cxrajvaris І mRvimeSi (z. d. 1435 m) 

mikvleuli naSTebi daTvisa, romelic binadrobda ara ugvianes ris-viurmuli gam-

yinvarebaTSoris epoqaSi da daTariRebulia aSeluri asakiT [5]. 

amasve adasturebs zemo imereTis mRvimeebSi Catarebuli terigenuli naleqebis liTo-

stratigrafiuli kvlevis Sedegebi, ris safuZvelzec gamoTqmulia mosazreba raWis qedis 

mRvimeebis pleistocenamde warmoSobis Sesaxeb [6], e. i. mRvimis Camoyalibeba pleisto-

cenamde ukve damTavrebuli iyo. 

 

 

daskvna 

raionis geologiur-geomorfologiuri Tavisebureba, mRvimuri nafenebis liTostra-

tigrafiuli analizi da arsebuli arqeologiuri monacemebi saSualebas iZleva vamtkicoT, 

rom raWis qedis mRvimeebis (kerZod muradis mRvimis) Camoyalibeba ZiriTadad pleisto-

cenamde an qvedapleistocenSi unda momxdariyo.  

sawyis etapze mRvime Caisaxa freatul epoqaSi, wneviani nakadebis aqtiuri zemoqmede-

bis pirobebSi, razec miuTiTebs mRvimeSi mkafiod SemorCenili wneviani wylebis meqanikuri 

da qimiuri zemoqmedebis kvali (moSandakebuli da daCvretili zedapirebi, momrgvalebuli 

TaRebi, yru jibeebi da niSebi). mRvimis ganviTarebis Semdgom periodebSi aqtiuri roli 

Seusrulebia Tavisufali nakadebis moqmedebas (vadozuri epoqa), romlis Sesaxebac miu-

TiTebs terigenuli naleqebis mZlavri wyeba, kargad damuSavebuli CaWrili mikrome-

andrebi, struqturuli terasuli safexurebi da a. S. aRniSnuli vadozuri epoqis 

(napralovan-talanuri da periodulad napralovan-talanuri stadiis) gavlis Semdeg mRvime 

amJamad imyofeba periodulad napralovan-talanuri stadiidan mSral-talanur stadiaSi 

gardamaval periodSi. am etapze mRvimis nawili ganicdis gamoSrobas, xolo nawilSi 

infiltraciuli da kondensaciuri wylis Wavlebis da wveTebis meSveobiT aqtiurad 

viTardeba naRvenTi formebi.  
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amrigad, muradis mRvimis Tanamedrove reliefi xangrZlivi geologiuri da geo-

morfologiuri ganviTarebis produqtia da mis CamoyalibebaSi teqtonikur moZraobebTan 

erTad didi roli Seasrula karstulma da egzoteqtonikurma movlenebma. 
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 SPELEOLOGY 
 
 

CAVE MURADA – THE UNIQUE SPELEOLOGICAL OBJECT ON THE  
NAKERALA RANGE 

Z. Lezhava, L. Azanidze, K. Tzikarishvili, G. Lominadze, G. Chartolani, I. Julakidze,  

A. Naskidashvili 

(I. Javakhishvili Tbilisi State University’s Vakhushti Bagrationi Institute of Geography,  A. Tzereteli State University) 

 
Resume: The complex karst-speleological investigations were conducted in the cave Murada for the first time. 

All proven major research methods were used to study the classic karst areas and underground cavities. 
The situation plan and a section of the cave were done on the basis of a large-scale survey. The structural-fissure 

directions of the cave were determined by using a compass-chronometer. Almost all types and subtypes of the water-
chemogenic and water-mechanical sediments are gathered in the cave, which are recorded in the caves of the Caucasus. 

The detected mineral aggregates (limestone dough, moon milk) are rare for the caves of Georgia, while oolites 
and pisolites exceed the similar speleothemes in sizes and diversity. The cave is unique due to the eccentric ball-shaped 
formations, which have no analogue in the Caucasus and are rare in the world. 

The cave is unique also due to the large section of the powerful natural outcrop (about 3 meters) of the 
terrigenous sediments, where the sedimentation complete cycle (the ancient sediments) is preserved untouched, which 
has not been observed in the caves of the Caucasus so far. The calcite layered sediments (fossilized bark) of a large area 
(15–20 m2) and thickness (30–40 mm) are found in the cave with the well-marked rhythmical bedding. In our opinion 
the calcite bark and terrigenous sediments carry an interesting information, and hence their complete laboratory study is 
important in order to restore the picture of the cave and in general, the paleogeographic picture of the region. 

Identification of the age of the oldest sediments (pre-pleistocene) was possible based on the study of the region's 
geological and geomorphological features. 

 
Key words: cave; discovery; karst; unique mineral aggregates. 

 
 
 
 
 

СПЕЛЕОЛОГИЯ 

 
 

ПЕЩЕРА МУРАДА – УНИКАЛЬНЫЙ СПЕЛЕОЛОГИЧЕСКИЙ ОБЪЕКТ НА 

ХРЕБТЕ НАКЕРАЛА  

Лежава З. И., Асанидзе Л. З., Цикаришвили К. Д., Ломинадзе Г. Дж., Чартолани Г. Г., 

Джулакидзе И. Ж., Наскидашвили А. С. 

(Институт географии Вахушти Багратиони Тбилисского государственного университета им. И. Джавахишвили, 
Государственный университет им. А. Церетелт) 

 
Резюме: В пещере Мурада впервые были проведены комплексные спелеологические исследования. При 

этом были использованы апробированные методы исследования классических карстовых регионов. 
На основе крупномасштабной геодезической съемки составлены план и разрез пещеры. С помощью 

компаса-хронометра были определены направления трещин в пещере. 
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В пещере собраны почти все водо-хемогенные и водо-механические типы и подтипы отложений, 
которые на сегодняшний день зафиксированы в пещерах Кавказа. Здесъ обноружены агрегаты (известковое 
тесто, лунное молоко), которые представляют редкость для пещер Грузии. Также имеющиеся в пещере 
минеральные агрегаты – оолиты и пизолиты, по распространению, размерам и разнообразию, превышают 
образцы Новоафонской и других пещер Грузии. Особенную уникальность пещере придают эксцентрические 
шаровые образования, которые не имеют аналогов на Кавказе. По всей вероятности, они–большая редкость и в 
мире. 

Пещера уникальна также мощным (3 м) разрезом терригенных отложений. Такой мощный разрез с 
полным циклом осадконакопления (древнейшие осадки) в пещерах Кавказа еще не был найден. В пещере 
обнаружены отложения кальцита мощностью 30–40 мм (окаменевшая кора), которые занимают большую 
площадь (15–20 м2). У них хорошо выражены периодические слои. По мнению авторов, кальцитовая кора и 
терригенные отложения содержат интересную информацию и лабораторный анализ этих образований даст 
возможность восстановить палеогеографическую картину развития пещеры и всего региона.  

На основе геолого-геоморфологических особенностей территории и, опираясъ на имеющиеся 
археологические матерялы, был установлен приблизительный возраст пещеры. В окрестности Эрцо-Цона и 
хребта Накерала палеонтологически датированный возраст отложений культурных слоев представлен нижним 
плейстоценом. И, как видно, формирование пещеры в основном было завершено уже до плейстоцена.  

 
Ключевые слова: карст; открытия; пещера; уникальные минеральные агрегаты. 
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 gamoyenebiTi klimatologia 

 

 

 

temperaturisa da tenianobis kompleqsuri klimaturi parametris  

gaTvaliswineba soflis meurneobaSi da mSeneblobebis daproeqtebisas 

liana qarTveliSvili, lia megreliZe, qeTevan royva 

(garemos erovnuli saagento) 

 

 

reziume: gansazRvrulia temperaturisa da tenianobis kompleqsuri parametri saqarT-

velos sxvadasxva klimatur zonaSi mdebare punqtebisaTvis. am monacemebis gaTvaliswineba 

aucilebelia soflis meurneobaSi tenianobis reJimis da agroklimatur zonebad dayofis 

Sefasebisas. temperaturisa da tenianobis parametrebis gaTvaliswineba aseve saWiroa sac-

xovrebeli da sazogadoebrivi Senobebis SemomzRudi konstruqciebis Tboteqnikuri gaanga-

riSebisas. Ees monacemebi gansakuTrebiT aqtualuria Tanamedrove pirobebSi klimatis 

globaluri daTbobis fonze. 

 

sakvanZo sityvebi: absoluturi tenianoba; agroklimaturi daraioneba; Tboteqnikuri 

reJimi; klimatis globaluri daTboba; kompleqsuri parametri. 

 

 

Sesavali 

kompleqsuri klimaturi parametri gulisxmobs klimatis iseT maCvenebels, romelic 

erTdroulad Seicavs informacias ori an ramdenime klimaturi elementis Sesaxeb. 

calkeuli klimaturi elementebisagan gansxvavebiT, erTmaneTTan dakavSirebuli kompleq-

sebi Seicavs damatebiT gansxvavebul informacias atmosferuli procesebis, amindisa da 

klimatis Sesaxeb. am damatebiTi informaciis miReba Cveulebrivi calkeuli 

meteorologiuri elementebiT gamosaxuli klimaturi maxasiaTeblebis mixedviT 

SeuZlebelia. damatebiTi informacia warmoiqmneba swored kompleqsis mdgenelebs Soris 

arsebuli bunebrivi kavSirebis gamo. amasTan, kompleqsuri klimaturi parametrebis 

mniSvneloba ar Semoifargleba mxolod klimatis ufro Rrma da safuZvliani SeswavliT. 

maT gansakuTrebuli mniSvneloba aqvT mTeli rigi gamoyenebiTi xasiaTis amocanebis 

gadawyvetisas. magaliTad, sxvadasxva nagebobaTa daproeqtebisa da mSeneblobisaTvis 

saWiroa klimatis iseTi kompleqsuri maxasiaTeblis gaTvaliswineba, rogoric aris 

efeqturi temperatura, romelic Seicavs informacias haeris temperaturisa da qaris 

siCqaris Sesaxeb. 

aviaciis muSaoba igegmeba iseTi klimaturi maxasiaTeblebis Sesafaseblad, romlebic 

ganisazRvreba xilvadobiT da RrubelTa qveda sazRvris simaRliT. agroklimaturi 

Sefasebisas saWiroa im kompleqsuri parametris codna, romelic Seicavs informacias mzis 

radiaciis, temperaturis da tenianobis Sesaxeb. naSromSi dadgenilia temperaturisa da 

tenianobis kompleqsuri klimaturi parametri saqarTvelos sxvadasxva klimatur zonaSi 

mdebare punqtebisaTvis da gansazRvrulia maTi ganawilebis Taviseburebani drosa da 

sivrceSi. miRebuli monacemebis safuZvelze SesaZlebelia gamoyofil iqnes datenianebis 

zonebi da Sefasdes teritoriis datenianebis xarisxi. es monacemebi gamoiyeneba 

agroklimaturi daraionebisas, rac Zalze mniSvnelovania soflis meurneobis 

ganviTarebisaTvis. 
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ZiriTadi nawili 

mocemuli raionis temperaturuli da tenianobis reJimis dasaxasiaTeblad iyeneben 

mTel rig kompleqsur klimatur maxasiaTeblebs; kerZod, temperaturisa da tenianobis 

Sexamebis ganmeorebadobebs. es maxasiaTeblebi warmatebiT gamoiyeneba soflis meurneobasa 

da samSeneblo klimatologiaSi. Zalian farTodaa gavrcelebuli specialuri 

raodenobrivi maxasiaTeblebi, indeqsebi, romlebic miiReba ramdenime meteorologiuri 

elementis erTobliobiT. aseT indeqsebs miekuTvneba hidroTermuli koeficienti, romelic 

axasiaTebs teritoriis datenianebis xarisxs [1]. 

aRniSnuli indeqsebi gamoiyeneba klimaturi daraionebisas da klimatis 

klasifikaciisaTvis, agreTve soflis meurneobaSi da samSeneblo-klimaturi zonebis 

gamosayofad. samSeneblo klimatologiaSi gamoiyeneba iseTi indeqsebi, romlebic 

gamoiTvleba haeris saSualo temperaturis, qaris siCqarisa da tenianobis monacemebis 

urTierTSexamebiT. haeris tenianobisa da temperaturis udidesi mniSvnelobebis damTxveva, 

temperaturis mkveTri cvlileba, Tavsxma wvimebisa da Zlieri qarebis zemoqmedeba did 

zians ayenebs mSeneblobas, amcirebs mis saeqspluatacio dones. amitom Senobebis swori 

daproeqtebisaTvis aucilebelia gaTvaliswinebul iqnes rogorc meteorologiuri 

elementebis es mniSvnelobebi, ise saangariSo sidideebi normisagan gansxvavebuli 

mniSvnelobebis mixedviT. 

maRali tenianoba amcirebs konstruqciebis saeqspluatacio dones da SeiZleba 

Senobebis mwyobridan naadrevi gamosvlac ki gamoiwvios. kedlebis datenianebis mTavar 

mizezs saTavsSi wylis orTqlis SeRweva da misi kondensacia warmoadgens. iribi wvimebis 

dros kedlis gareTa zedapirebi sveldeba da wylis orTqli Senobebis kedlebSi aRwevs. 

SenobaSi normaluri tenianobis reJimis Sesaqmnelad saWiroa gaTvaliswinebul iqnes 

datenianebis yvela wyaro. tenianobis reJimis Seswavla SeuZlebelia siTbos reJimis 

Seswavlis gareSe, radgan kedlebis datenianebis erT-erT mizezs, rogorc aRvniSneT, 

warmoadgens wylis orTqlis kondensacia, romelic mimdinareobs haeris temperaturisa da 

tenianobis Sesabamisi mniSvnelobebis damTxvevisas, kerZod ki maSin, rodesac haeri miaRwevs 

gajerebis mdgomareobas da misi temperatura namis wertilis temperaturaze dabla daiwevs. 

haeris temperatura da tenianoba klimatis damaxasiaTebeli ZiriTadi faqtorebia da 

moqmedebs SemomzRudi konstruqciebis tenianobis reJimze. gansakuTrebiT mniSvnelovania am 

sakiTxis Seswavla cxeli notio klimatis raionebSi, romlebic yofili sabWoTa kavSiris 

teritoriaze IV samSeneblo klimatur zonaSi mdebareobs. IV b qveraionidan notio 

subtropikuli zona gamoiyofa. am qveraionisaTvis damaxasiaTebelia cxeli zafxuli da 

rbili zamTari, uaryofiTi temperaturebi iSviaTobaa.  

 yvelaze cxel TveSi haeris saSualo Tviuri temperatura 22 _ 280-s aRwevs, xolo 

fardobiTi tenianoba _ 55 _ 76 %-s; IV b qveraionis klimaturi zonebi xasiaTdeba qaris 

reJimisa da naleqebis raodenobis sxvadasxvaobiT. miuxedavad imisa, rom zamTarSi aq 

gabatonebulia zomieri ganedis haeri, zafxulSi tropikuli haeri Warbobs da radiaciuli 

balansi Tavisi sididiT tropikuli ganedebis radiaciul balanss utoldeba. iribi 

wvimebis monacemebis analizma cxadyo, rom am regionis zogierT raionSi, kerZod, Savi 

zRvis sanapiroze da lenqoranis dablobze, modis iseTive Tavsxma wvimebi, rogoric 

ekvatoruli ganedis zogierT qveyanaSi. amitom am raionebisaTvis gansakuTrebiT didi 

mniSvneloba aqvs temperaturisa da tenianobis reJimis Seswavlas. 

klimatis Taviseburebebis, zogierTi saTavsis gare da Siga haeris temperaturisa da 

tenianobis Semcvelobis Sefardebis mixedviT, wylis orTqli saTavsidan gareT gamodis, 

xolo zogierTSi piriqiT _ garedan SigniT Sedis. amitom Senobebis daproeqtebisas 

aucilebelia temperaturisa da tenianobis reJimis wliuri msvlelobis gaTvaliswineba. 

CrdiloeT raionebSi wlis ganmavlobaSi gare haeris temperatura iSviaTad aRemateba 

saTavsis Siga temperaturas. maSasadame, wylis orTqli saTavsidan gareT gamodis, xolo 

baltiispireTisa da Savi zRvispireTis raionebSi, piriqiT _ wlis umetes periodSi wylis 
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orTqli saTavsisken miemarTeba. amis gamo saTanado zomebi miiReba konstruqciebis 

kondensaciuri datenianebisagan dasacavad. 

tenianobis reJimi ganisazRvreba meteorologiaSi cnobili maxasiaTeblebiT: fardo-

biTi tenianobiT, wylis orTqlis parcialuri wneviT da sxv. haeris garkveuli tem-

peraturisas wylis orTqlis maqsimaluri drekadoba Seesabameba haeris maqsimalur abso-

lutur tenianobas. 

haeris wylis orTqliT gajerebis xarisxi gamoiTvleba fardobiTi tenianobis 

mixedviT, romelic warmoadgens wylis orTqlis faqtobrivi drekadobis gajerebuli 

wylis orTqlis parcialur wnevasTan Sefardebas. haeris temperaturas da fardobiT 

tenianobas Soris arsebobs garkveuli damokidebuleba. temperaturis SemcirebiT misi 

fardobiTi tenianoba izrdeba. Tu Senobis Siga zedapiris gacivebiT temperatura daecema 

namis wertilis temperaturaze dabla, maSin teni, romelsac Seicavs saTavsis haeri, kon-

densirdeba da gamoiyofa zedapirze. 

wlis Tbil periodSi fardobiTi tenianoba, rogorc wesi, icvleba dRe-Ramis ganmav-

lobaSi. magaliTad, saqarTveloSi, Savi zRvis sanapiroze, haeris fardobiTi tenianoba zaf-

xulSi, Ramis saaTebSi xSirad normas aRemateba, amitom mizanSewonilia saTavsSi haeris te-

nianobis Sesamcireblad specialuri mowyobilobebis dayeneba; Sua aziaSi ki _ piriqiT, zaf-

xulSi haeris zedmeti simSralis gamo dRis saaTebSi aucilebelia haeris datenianeba. 

konstruqciebis daproeqtebisas gansakuTrebuli mniSvneloba aqvs tenianobis reJimis 

zemoqmedebis gaTvaliswinebas rogorc maRali temperaturis dros (Warbi tenianoba xels 

uwyobs koroziis procesebis daCqarebas), ise 00 C-is dros (mkveTrad Zlierdeba ngrevis me-

qanikuri procesi gayinvisa da dnobis procesis zemoqmedebis gamo). 

haeris temperaturas, wylis orTqlis parcialur wnevas da fardobiT tenianobas So-

ris arsebobs funqcionaluri damokidebuleba. es imas niSnavs, rom haeris temperaturisa 

(t0) da wylis orTqlis parcialuri wnevis (e) mniSvnelobaTa mixedviT ganisazRvreba far-

dobiTi tenianobis (f) mniSvneloba. es damokidebuleba gamosaxulia diagramaze, sadac 

mrudebze warmodgenilia fardobiTi tenianobis procentuli maCvenebeli (ix. nax.). aseTi 

saxis diagramebze SeiZleba datanil iqnes temperaturisa da tenianobis SexamebaTa ganmeo-

rebadobis nebismieri mniSvnelobebi. 

amrigad, sxvadasxva punqtis dakvirvebaTa monacemebis mixedviT agebul iqna diagramebi, 

romlebic naTel warmodgenas iZleva klimaturi gansxvavebis Sesaxeb: magaliTad, zogierT 

raionSi Warbobs maRali temperatura dabali fardobiTi tenianobis dros, zogan _ maRali 

temperaturis ganmeorebadoba SedarebiT maRali fardobiTi tenianobisas, zogan ki _ dabali 

temperatura maRali fardobiTi tenianobis dros. mocemuli diagramis mixedviT, romelic age-

bulia saqarTvelos sxvadasxva იpunqt saTvis, advilad SeiZleba ganisazRvros es gansxvavebebi. 

temperaturisa da tenianobis kompleqsis reJimis Sesaswavlad gamoyenebul iqna ro-

gorc xangrZlivi, ise saaTobrivi dakvirvebebi. temperaturis sawyisi monacemebis amorCeva 

mimdinareobda yoveli 50-is Semdeg, xolo fardobiTi tenianobisa _ yoveli 5%-is Semdeg. 

es kompleqsi gamoangariSebul iqna saqarTvelos sxvadasxva klimaturi punqtisaTvis. tem-

peraturisa da tenianobis adgilobrivi klimaturi pirobebis gamo temperatura meryeobs -

50-dan +400-mde. temperaturis amplituda aRwevs 40 _ 450-s, xolo fardobiTi tenianoba – 90 

%-s (11-dan 100 %-mde). yvelaze maRali ganmeorebadoba temperaturebisa modis 5-dan 250-mde. 

yvelaze metad meordeba gradaciebi 5.0 _ 9.9 0C. amasTanave, yvelaze maRali ganmeorebadoba 

modis fardobiTi tenianobis gradaciaze 91 _ 95 % da Seadgens saerTo SemTxvevaTa rao-

denobis 4.1 %-s. am gradaciebisaTvis temperaturis zrdis gamo ganmeorebadobebi TandaTan 

mcirdeba 3.6 %-mde 20 _ 25 0C temperaturis dros. foTSi gradacia -10, -5 0C maRal tenia-

nobasTan SexamebiT iSviaTad daikvirveba da 25 wlis ganmavlobaSi Seadgens mxolod 10 

dRes. rodesac haeris temperatura metia 25 0C-ze cxeli dReebis ganmeorebadobis raodeno-

ba wliur jamSi 9.3 %-ia, 71 _ 75 % tenianobis gradaciis ganmeorebadoba ki _ 2.7 %. 

aRmosavleT saqarTvelos klimatis zogadi kanonzomierebis gaTvaliswinebiT SeiZle-

ba davaskvnaT, rom Siga raionebSi temperaturisa da tenianobis kompleqsi klimatis konti-
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nentalurobis da simSralis gazrdiT maRali temperaturisa da dabali fardobiTi tenia-

nobis Sexamebisas izrdeba aRmosavleTis mimarTulebiT (xaSuri, gori, Tbilisi, Telavi). 

temperaturisa da tenianobis Sexamebis ganmeorebadoba miRebuli intervalis mixed-

viT cxadyofs, rom TbilisSi yvelaze didi ganmeorebadoba Seesabameba temperaturis 5-dan 

250-mde da fardobiTi tenianobis 60 _ 90 %-mde gradaciebs. civi dReebis ganmeorebadoba  

0 0C-ze dabla warmoadgens weliwadSi saerTo SemTxvevaTa 5.7 %-s. araxelsayreli amindis 

pirobebi aRiniSneba im dReebSi, rodesac dabali temperatura naklebia 10 0C-ze maRali 

fardobiTi tenianobis dros. TbilisSi aseTi dReebis raodenoba umniSvneloa da 0.1 %-ze 

naklebs Seadgens. temperaturis da fardobiTi tenianobis ganmeorebadoba 20 _ 25 0C-iT, 

xolo fardobiTi tenianoba 70 _ 75 %-iT foTSi ufro metia, vidre TbilisSi. es ganpiro-

bebulia upirveles yovlisa imiT, rom Tbilisi SedarebiT mSralia, ramdenadac zRvis hae-

ri aRmosavleTiT gadaadgilebisas ganicdis transformcias da kargavs tenis nawils. Se-

sabamisad, mocemuli kompleqsis ganmeorebadoba mcirdeba yvela SemTxvevaSi, rodesac tem-

peratura TbilisSi aRwevs 40 0C-s da fardobiTi tenianoba 50 %-ze naklebia. 

Tu SevadarebT sxvadasxva fizikur-geografiul pirobebSi ganlagebuli sadgurebis 

klimatur monacemebs, miviRebT SesamCnev gansxvavebebs, rac, ra Tqma unda, mosalodneli 

iyo. magaliTad, quTaisSi dabali tenianobis dros maRali temperaturis ganmeorebadoba 1 

_ 5 %-s Seadgens. simaRlis da naleqebis raodenobis gazrdis gamo naleqian dReTa raode-

noba TandaTan matulobs da, Sesabamisad, matulobs iseTi kompleqsebis SemTxvevebi, rom-

lebic warmoiqmneba maRali fardobiTi tenianobiT da dabali temperaturebis mniSvnelo-

bebiT. es xdeba imis gamo, rom temperatura ecema adgilis simaRlis Sesabamisad. mTiani da 

maRalmTiani punqtebis monacemebis mixedviT (mestia, sabueTis mTa, baxmaro, bakuriani), tem-

peraturebis cvlilebis diapazoni mcirdeba. temperaturebis maqsimaluri mniSvnelobebi ar 

aRemateba 30 0C-s. cxeli dReebis ganmeorebadoba haeris 25 0C da meti temperaturiT an da-
bali fardobiTi tenianobiT (50 _ 55 %), ar aRemateba saerTo SemTxvevaTa 1 %-s. 

tenianobis zonebis gamosayofad SemoRebulia temperaturisa da tenianobis kompleq-

suri parametri K. 

 
s t

H
K

Q A


  ,  (1) 

sadac H aris Tbil periodSi vertikalur zedapirze mosuli naleqebis raodenoba, mm;  

  _ yvelaze cxeli Tvis fardobiTi tenianoba 13 sT-ze, %;  

sQ _ horizontalur zedapirze mosuli saSualo wliuri radiacia, kj/m;  

tA  _ haeris saSualo temperaturebis (ianvari da ivlisi) wliuri amplituda, %. 

kompleqsuri klimaturi parametris mixedviT, saqarTvelos teritoria dayofilia te-

nianobis zonebad Semdegi gradaciebis gaTvaliswinebiT: 

1. mSrali (K naklebia 5-ze); 

2. zomieri (K tolia 5_9-is); 

3. teniani (K metia 9-ze); 

teniani zona (K metia 9-ze) dayofilia qveraionebad: mdgradi zomierad teniani (K me-

tia 11-ze) da teniani (K÷9-11); 

zomieri zona (K÷5_9) da zomierad mSrali (K÷5_7); 

mSrali zona (K naklebia 5-ze) dayofilia qveraionebad: mSrali (K÷3_5) da mdgradi 

mSrali (K=3). 

miRebuli monacemebis analizi cxadyofs, rom saqarTvelos teritoriaze gamoyofil 

iqna tenianobis samive zona.  

yvelaze maRalia tenianobis kompleqsuri maxasiaTeblebi dasavleT saqarTvelos Savi 

zRvispira raionebSi da saqarTvelos maRalmTian raionebSi, sadac igi 9_11-s aRwevs. zomi-

er zonaSia moqceuli raWa-leCxumi da imereTis zona. mSrali zonaa aRmosavleT saqarT-
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veloSi qarTl-kaxeTis, xolo yvelaze mSrali (mdgradi mSrali) _ qvemo qarTlis da Sida 

kaxeTis regioni. 

 

 

daskvna 

saqarTvelos sxvadasxva punqtis meteorologiur dakvirvebaTa monacemebis mixedviT 

agebul iqna diagramebi, romlebic naTel warmodgenas iZleva klimaturi gansxvavebis Se-

saxeb. zogierT raionSi Warbobs maRali temperatura dabali fardobiTi tenianobis dros, 

zogan maRali temperaturis ganmeorebadoba aRiniSneba SedarebiT maRali fardobiTi te-

nianobisas, zogan ki _ dabali temperatura maRali fardobiTi tenianobis dros. mocemuli 

diagramis mixedviT, romelic agebulia saqarTvelos sxvadasxva punqtisaTvis, advilad 

SeiZleba ganisazRvros es gansxvavebebi. SenobaSi normaluri tenianobis reJimis Sesaqmne-

lad saWiroa gaTvaliswinebul iqnes datenianebis yvela wyaro. 

tenianobis reJimis Seswavla SeuZlebelia siTbos reJimis Seswavlis gareSe, radgan 

kedlebis datenianebis erT- იerTi mizez , rogorc aRvniSneT, wylis orTqlis kondensaciaa, 

romelic mimdinareobs haeris temperaturisa da tenianobis Sesabamisi mniSvnelobebis 

damTxvevis dros; kerZod ki maSin, rodesac haeri miaRwevs gajerebis mdgomareobas da misi 

temperatura namis wertilis temperaturaze dabla daiwevs. 

haeris temperatura da tenianoba klimatis damaxasiaTebeli ZiriTadi faqtorebia da 

moqmedebs SemomzRudi konstruqciebis tenianobis reJimze. gansakuTrebiT mniSvnelovania am 

sakiTxis Seswavla cxeli teniani klimatis raionebSi, romlebic yofili sabWoTa kavSiris 

teritoriaze IV samSeneblo klimatur zonaSi mdebareobs. aq IV b qveraionidan teniani 

subtropikuli zona gamoiyofa. am qveraionisaTvis damaxasiaTebelia cxeli zafxuli da 

rbili zamTari, uaryofiTi temperaturebi iSviaTobaa.  
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APPLIED CLIMATOLOGY 
 
 

CONSIDERATIONS OF AIR TEMPERATURE AND HUMIDITY COMPLEX  
PARAMETER IN DEVELOPMENT BUILDING INDUSTRY AND AGRICULTURE 

L. Kartvelishvili, L. Megrelidze, K. Rokva 

(National Agency of Environmental Protection) 

 
Resume: Temperature-humidity complex parameter has been designed for various points of Georgia’s regions 

that are located in different climatic conditions. These data should be considered in agriculture in assessing moisture 
conditions and for agroclimatic zoning. Considerations of temperature and humidity values are also necessary in the 
heat-technical calculations of constructions for residential and public buildings. These findings are particularly relevant 
in today's conditions on the background of global warming. 

 
Key words: absolute humidity; agroclimatic  zoning; complex parameter; global warming; heat-engineering re-

gime. 

 
 
 
 

ПРИКЛАДНАЯ ТЕХНОЛОГИЯ 

 
 

УЧЕТ ТЕМПЕРАТУРНО-ВЛАЖНОСТНОГО КОМПЛЕКСНОГО ПАРАМЕТРА В 
СЕЛЬСКОМ ХОЗЯЙСТВЕ И В ПРОЕКТИРОВАНИИ ЖИЛЫХ И ОБЩЕСТВЕННЫХ 

ЗДАНИЙ 

Картвелишвили Л. Г., Мегрелидзе Л. Д., Роква К. Д.  

(Национальное агентство окружающей среды) 

 
Резюме: Рассчитан температурно-влажностный комплексный параметр для различных районов Грузии, 

которые находятся в разных климатических условиях. Эти данные необходимо учитывать в сельском хозяйстве 
при оценке влажностного режима и агроклиматического зонирования. Учет температурно-влажностного 
параметра также необходим при теплотехнических расчетах ограждающих конструкций для жилых и 
общественных зданий. Эти данные особенно актуальны в современных условиях на фоне глобального 
потепления климата. 

 
Ключевые слова: абсолютная влажность; агроклиматическое зонирование; глобальное потепление; 

комплексный параметр; теплотехнический режим. 
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axali teqnologiebi 

 

 

 

bunebrivi airis gaJonvis kontrolis, signalizaciisa da Camketi 

sarqvlis marTvis axali mikroprocesoruli sistema 

nugzar iaSvili, iuri xutaSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: damuSavebulia axali sistema, romelic gankuTvnilia sacxovrebel binebSi 

bunebrivi airis gaJonvis dafiqsirebisaTvis, gamafrTxilebeli xmovani da manaTobeli sig‐

nalebis gamomuSavebisaTviს. sistemis mikroprocesoruli mowyobiloba uzrunvelyofs ai‐

ris gaJonvisas eleqtromagnituri sarqvlis Caketvas da binaSi bunebrivi airis miwodebis 

Sewyvetas. ukve arsebuli mowyobilobebisa da sistemebisagan axali sistema gansxvavebulia 

ramdenime niSniT, rac ganapirobebs mowyobilobis maRal mgrZnobiarobas da sizustes. 

garda amisa, winaswari gaTvlebiT mniSvnelovnad Semcirdeba sistemis Rirebuleba. 

 

sakvanZo sityvebi: bunebrivi airis (meTanis) gaJonva; marTvis sistema; mikroprocesori; 

Camketi sarqveli.  

 

 

Sesavali 

bunebrivi airis sacxovrebel binebSi gamoyenebisas xSirad xdeba airis (meTanis) ga-

Jonva da misi dagroveba, rac metad saxifaToa, radgan gaJonvas SeiZleba mohyves mZime Se-

degebi: damangreveli afeTqeba, adamianTa mowamvla. materialuri zarali, zogjer adamian-

Ta msxverplic ki. 

swored am problemis gadasaწyvetad da adamianTa usafrTxoebisaTvis aucilebelia 

sacxovrebel binebSi airis gaJonvis signalizatorebis, mowyobilobebisa da monitoringis 

sistemebis dayeneba. dReisaTvis msoflios mravali qveyana awarmoebs airis gaJonvis aRmo-

saCen sxvadasxva teqnikur saSualebas. maT Soris signalizatorebs, romlebic afiqsirebs 

sacxovrebel binebSi airis gaJonvas. 

cnobilia adamianis sicocxlisTvis saSiSi airebis, maT Soris bunebrivi airis (meTa-

nis), koncentraciis kontrolisa da signalizaciis mTeli rigi mowyobilobebi: samxreT ko-

reuli firma Olympia momxmareblebs sTavazobs SH seriis deteqtorebs feTqebasaSiSi air-

ebisaTvis (meTani, propani, butani da sxv.). kompania Seitron (italia) amzadebs sxvadasxva air-

ebis gaJonvis dafiqsirebis xelsawyoebis serias – Securgaz-s, romelsac SeuZlia daafiqsiros 

mxuTavi airis, meTanisa da Txevadi airis gaJonva. ეrT-erTi italiuri firmis (Bartold) mier 

warmoebuli airis gaJonvis signalizatorebi afiqsirebs meTansa da Txevad airebs. EE 

msgavs xelsawyoebs awarmoebs ukrainisa da ruseTis ramdenime qarxana. isini gankuTv-

nilia meTanis, buTanis, mxuTavi airis da sxva airebis koncentraciis kontrolisaTvis sa-

warmoo da sacxovrebel SenobebSi. es xelsawyoebi ikvebeba rogorc qselidan (220 v), ise 

akumulatoridan (12 v); aqvs xmovani da manaTobeli signalizacia, Camketi sarqvlis marTvi-

saTvis signalis gamomuSavebis SesaZlebloba. maTi muSaobis saSualo vada 3 _5 welia. 

cnobilia mowyobiloba saxifaTo airebis koncentraciis kontrolisaTvis (ruseTis 

patenti #2253108 G01N27/12, 2004 w.), romelic Seicavs meTanis gadamwods da informaciis 

gadamuSaveba-gardaqmnis bloks. igi Sedgeba signalis maZliereblis, analogiuri komuta-
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mikrokontroleris (5) erT-erT gamosasvlelTan. Mmikrokontroleri Seicavs mikroproce-

sor PIC 12 F675-s, romlis or gamosasvlelTan mierTebulia ori cifruli tranzistori (1-

l nax-ze naCvenebia punqtiriT). am ori cifruli tranzistoridan erTi warmoadgens mikro-

kontroleris meore gamosasvlels da mierTebulia xmovan signalizatorTan (6), xolo 

meore _ mikrokontroleris (5) mesame gamosasvlels, romelic mierTebulia eleqtro-

magnituri sarqvlis mTlianobis wredis indikatoris (7) mwvane feris orferovan Suq-

diodTan da eleqtromagnituri sarqvlis (8) marTvis SesasvlelTan CS, romlis PS gamosa-

svleli mierTebulia indikatoriს (7) lurji feris SuqdiodTan da mikrokontroleris 

meoTxe gamosasvlelTan. 

mikrokontroleris mexuTe gamosasvleli mierTebulia manaTobel signalizaciasTan 

(9), romelic warmoadgens orferovan Suqdiods: mwvane feris naTeba miuTiTebs sqemis 

kvebis arsebobaze, wiTeli feri ki _ avariul mdgomareobaze.  

eleqtronuli gasaRebi (10) Tavisi gamosasvlelebiT mimdevrobiT CarTulia gadamwodis 

(1) gamxurebeli elementis wredSi, romlis uaryofiTi gamosasvleli amavdroulad 

SeerTebulia gadamwodis gamxurebeli wredis mTlianobis indikatorTan (11). mikro-

kontroleris meSvide gamosasvleli SeerTebulia marTvis gare signalis PS -is optronuli 

galvanuri gamxoloebis mowyobilobasTan (12), xolo misi merve gasasvleli mierTebulia 

fiqsirebis gadamwodis signalis optronuli ganmxoloebis mowyobilobasTan (13). 

bunebrivi airis gaJonvis kontrolisa da signalizaciis sistema muSaobs 

Semdegnairad: mowyobilobis CarTvisaTvis sqemas miewodeba +5 v, rasac adasturebs 

signalizatoris (9) mudmivad mwvane naTeba da mikrokontroleri (5) amuSavdeba da iwyebs 

muSaobis damyarebul reJimSi Sesvlas. am dros eleqtronuli gasaRebis (10) Sesasvlels 

mikrokontrolerisagan (5) miewodeba `0~. eleqtronuli gasaRebi (10) Caketilia da deni 

miewodeba gadamwodis (1) gamxurebel elements _RH-s. 

indikatoris (11) Suqdiodis lurji feris naTeba cxadyofs gadamwodis gaxurebis 

wredis mTlianobas. am kvanZis aucilebloba gamowveulia imiT, rom axali mowyobilobis 

xangrZlivi eqspluataciisas im saTavsSi, sadac gadamwodia ganTavsebuli, SesaZlebelia 

gamoyenebul iqnes sxvadasxva qimiuri saSualeba, romეlic uaryofiTad moqmedebs 

gadamwodis (1) mgrZnobiare elementze, amitom amis Tavidan acilebis mizniT saWiroa 

gadamwodis mgrZnobiare elementis izolireba da gamorTva, xolo Semdgomi CarTvisas 

unda davrwmundeT mis saimedoobaSi. 

amrigad, mowyobilobaSi Semavali wredebis testirebasTan erTad xdeba gamosasvleli 

wredebis mdgomareobis signalizacia Semdegnairad: Tu airis Camketi eleqtromagnituri 

sarqveli Riaa, maSin misi mdgomareobis gadamwodis (8.1) tranzistori Riaa da 7 da 8 indi-

katorebi, Sesabamisad, mowiTalo da lurji feris naTebiT adasturebs wredis mTlianobas. 

amasTan, xdeba eleqtromagnitis, indikatoris (7) da koWas (8.3) mTlianobis Semowmeba. 

rodesac marTvis CS Sesasvlels miewodeba signali `0~, maSin eleqtromagnituri 

sarqveli Caiketeba da indikatoris (7) mowiTalo da (8.2) lurji naTeba Caqreba, xolo 

indikatori (7) anaTebs mwvane feris SuqdiodiT. 

eleqtromagnituri sarqvlis Caketil mdgomareobaSi mikrokontroleris (5) PS gamosa-

svlelze xanmokle `0~ impulsiT wredis mTlianobisas ainTeba lurji Suqdiodi 7 da 8.2 

indikatorebi. ase xorcieldeba Semavali da gamomavali wredebis uwyveti kontroli. 

ukve arsebul mowyobilobebSi, romlebSic gamoyenebulia TGS 2611-is tipis 

gadamwodebi, gaxureba xdeba uwyvetad denis saSualebiT, romelic ganuwyvetlad unda 

izomebodes da, saidanac signali moixsneba Zabvis gamyofiT RS da RL elementebiT. 

imis gamo, rom RS winaRoba icvleba did sazRvrebSi da mas aqvs logariTmuli 

damokidebuleba bunebrivi airis (CH4) koncentraciasTan, RL-is SerCeva problemuri xdeba. 
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amave dros gasaTvaliswinebelia is, rom gazomvis misaRebi mgrZnobiaroba da naklebi 

araswrafi damaxinjebebi miiRweva RL-is mcire mniSvnelobebisaTvis, romlebic SemosazRv-

rulia qvemodan 0,5 k/omiT, maSin diapazonis dasawyisSi gazomvaს, rodesac RS aRemateba 100 

k/oms, aqvs mcire mgrZnobiaroba. amis gamo mowyobilobis muSaoba signalizaciis reJimSi 

dakavSirebulia yalb amuSavebebTan. garda amisa, saWiroa gaTvaliswinebul iqnes sazomi 

elementis gaxurebis temperaturis cvlilebis gavlena RS da RL-is mcire mniSvnelobisaTvis. 

am dros damatebiTi cdomileba aRwevs 3 %-s. 

Tu ki gazomva xdeba uSualod mikroprocesoruli analogur-cifruli gardamqmneliT, 

maSin aucilebelia dacul iqnes piroba, rom RL ar unda iyos 2,5 k/omze naklebi. 

aRniSnuli uaryofiTi faqtorebi ar axasiaTebs SemoTavazebul sqemas invertirebis 

operaciuli maZliereblebis gamoyenebisas, rodesac sazomi elementi RL CarTulia 

uaryofiT ukukavSirSi, xolo RL-s aTavseben sayrdeni Zabvis V0 wyarosa da invertirebis Se-

sasvlels Soris. RS-is gavliT miviRebT stabilizebul dens, romlis mniSvneloba 

ganisazRvreba V0-isa da RS-is SefardebiT da sazomi elementis stabilizebuli 

temperaturiT. am periodSi gamosasvleli winaRoba imdenad mcirea, rom mTlianad 

akmayofilebs mocemul pirobebs. Tu mivawodebT V0-s kontrolers da mivuerTebT 

winaaRmdegobis sxvadasxva mniSvnelobis ramdenime RL-s, maSin SesaZlebeli iqneba 

avtomatur reJimSi SedarebiT advilad ganxorcieldes gazomvebi sxvadasxva diapazonSi. 

bunebrivi airis gaJonvis kontrolisa da signalizaciis SemoTavazebul sistemaSi sqemis 

+5 v kvebis miwodebisas sazomi signalis mniSvneloba _ 1-dan +3 v diapazonSia, xolo meTanis 

koncentraciis mcire dozirebisas signalis gazomili mniSvneloba +3 v-Tan axlosaa, rac 

ganapirobebs winaswari da avariuli signalizaciis maRal sizustes. Gგadamwodiს (1) wredis 

gawyvetisas invertirebis operaciuli maZლiereblis (2) gamosasvlelze gveqneba +4,5 v-ze meti 

signali, romelsac myisierad afiqsirebs signalizatori (3). igi warmoadgens komparators da 

aanTebs indikatoris (4) wiTel Suqdiods.   

rogorc zemoT iyo aRniSnuli, TGS 2611 tipis naxevargamtaruli gadamwodis gamo-

yenebisas saWiroa sazomi elementis uwyveti gaxureba, rodesac moxmarebuli simZlavrea 

250 m/vt da sazomze daxarjuli simZlavre _ 25 m/vt, xolo xmovani signalizaciis 

minimaluri simZlavre _ 100 m/vt. aseT SemTxvevaSi saWiro impulsuri simZlavre aranakleb 

500 m/vt-s Seadgens, xolo eleqtromagnituri sarqvlis muSa reJimSi _ mxolod 5 m/vt-s, 

rac ixarjeba misi Ria mdgomareobis signalizaciaze. am dros eleqtroenergiis ZiriTadi 

momxmarebelia gadamwodi (1). 

aRniSnuli naklis aRmosafxvrelad SemoTavazebul axal mowyobilobaSi gamoyene-

bulia mikrokontroleri (5), romelic miawodebs eleqtronul gasaRebs (10) marTvis 

Sesasvlelis signals 5 wm-is xangrZlivobiT da 40 wm ganmeorebis periodiT. am SemTxvevaSi 

saSualo moxmarebuli simZlavre ar aRemateba 35 m/a-s, rac saSualebas iZleva 

mowyobilobis funqcionireba gagrZeldes avtomatur reJimSi iafi da mciregabaritiani 

galvanuri elementis saSualebiT. gasaRebi (10) gaiReba impulsis miwodebis momentSi da 

maSinve Caqreba indikatori (11), gamxurebeli elementi RH daiwyebs gaxurebas da RS 

mkveTrad davardeba, Semdeg ki daiwyebs swrafvas damyarebuli mniSvnelobisaken drois 

garkveuli mudmivaTi, romelic am tipis gadamwodebisaTvis gansazRvrulia 3 wm-iT. 

airis sxvadasxva koncentraciis dros gasazomi signalis cvlilebebis siCqare sxva-

dasxvaa, amitom mikrokontroleri (5) mesame wamze daiwyebs invertirebiT gaZlierebuli 

gamosasvleli signalis gardaqmnasa da damuSavebas. misi winaswar gansazRvruli pirveli 

donis qveda zRvaris Semcirebisas igi gamoimuSavebs gamafrTxilebel signals: indikatori 

(9) anaTebs xanmokle narinjisferi da xangrZlivi mwvane naTebiT. 
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Sesaსvleli mowyobilobiT (13), romelic miiRebs signals signalizaciis gare 

mowyobilobebidan. am dros mikrokontroleri aRigzneba da gamoimuSavebs intensiuri 

signalizaciis marTvis signalebs. 

Cven mier gamoyenebuli siaxleebi mniSvnelovnad gazrdis mowyobilobis mgrZnobi-

arobas, kontrolis sizustes, saimedoobas, saeqspluatacio parametrebs da, rac mTavaria, 

imoqmedebs ekonomiur mxareze: SesaZlebeli gaxdeba mowyobilobebis Rirebulebis 

mniSvnelovnad Semcireba. 

 

 

literatura _ REFERENCES _ ЛИТЕРАТУРА 

 
1. n. iaSvili, i. xutaSvili da sxv. bunebrivi airis gaJonvis dafiqsirebis da Camketi 

sarqvlis marTvis sistema // saerTaSoriso samecniero konferenciis `sainformacio 

teqnologiebi, modelireba, marTva~ Sromebi, Tb., 2015. 

2. n. iaSvili, v. fadiuraSvili, z. azmaifaraSvili da sxv. bunebrivi airis gaJonvis 

signalizatorebiT sacxovrebeli binebis da monitoringis sistemebiT 

mravalsarTuliani korpusebis aRWurvis aucileblobis Sesaxeb //stu-is SromaTa 

krebuli ,,marTvis avtomatizaciis sistemebi~, # 1 (17), Tb., 2014.  

3. www.figaro.co.jp. 

4. gamogonebis patenti # 2253108 (2004). 

5. Карпов Е. Ф. и др. Авторская газовая защита и контроль рудничной атмосферы. М.: Недра, 1984.  
6. Виноградов Ю. Н. Контроль взрывчатых газов// Радио, № 10. М., 2000 . 
7. Суров В. В. Сигнализатор загазованности воздуха// Радио, № 9. М., 2009. 

 



65 
 

NEW TECHNOLOGIES  
 
 

NEW MICROPROCESSOR CONTROL SYSTEM AND GAS LEAKAGE ALARM AND 
CLOSE CONTROL VALVE  

 N. Iashvili , I. Khutashvili  

 (Georgian Technical University) 

 
Resume: There is presented new system of gas leakage control and valve control. The system is intended to fix 

the gas leakage in homes, issuing a warning sound and light signals. In case of gas leakage, microprocessor unit enables 
the electromagnetic switch off valve and shuts off gas supply. 

The proposed system is distinguished from existing devices and systems with several features, that provides high 
sensitivity and accuracy. Besides, the cost of the system is being significantly reduced. 

 
Key words: control systems; electromagnetic valve; gas leakage; microprocessor device.  

 
 
 
 

НОВЫЕ ТЕХНОЛОГИИ 

 
 

МИКРОПРОЦЕССОРНАЯ СИСТЕМА КОНТРОЛЯ СИГНАЛИЗАЦИИ ОБ УТЕЧКЕ 

ГАЗА И УПРАВЛЕНИЯ ЗАКРЫТИЕМ КЛАПАНА 

Иашвили Н. Г., Хуташвили Ю. Б. 

(Грузинский технический университет) 

 
Резюме: Разработана новая система контроля утечки газа и управления клапаном, которая предназначена 

для фиксирования утечки газа в жилых домах, выдачи предупредительного звукового и светового сигналов.  
В случае утечки газа микропроцессорное устройство обеспечивает закрытие электромагнитного клапана 

и прекращение подачи газа. 
От существующих устройств и систем предлагаемая система отличается несколькими признаками, что 

обеспечивает высокую чувствительность и точность. Кроме того, значительно сокращается стоимость системы. 

 
Ключевые слова: микропроцессорное устройство; система управления; утечка газа; электромагнитный 

клапан. 
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axali teqnologiebi 

 

 

 

citrusebis foTlebis gamoyenebiT axali saxis produqciis _ `mSrali 

citraJis~ damzadebis teqnologia 

gulnara RvalaZe 

(ak. wereTlis saxelmwifo universiteti)  

 

 

reziume: Seswavlili da gamokvleulia im citrusebis (mandarini, forToxali, gre-

ifruti, citroni) foTlebis teqnoqimiuri da bioqimiuri Tvisebebi, romlebic gamoiyeneba 

axali saxis produqciis _ `mSrali citraJis~ dasamzadeblad. igi xasiaTdeba saukeTeso 

organoleptikuri TvisebebiT da gamoirCeva mdidari bioaqtiuri nivTierebebis, kerZod C 

da PP vitaminebis, SemcvelobiT. 

avtoris mier SemuSavebuli teqnologiiT mandarinis, forToxlis, greifrutis da 

citronis foTlebisagan damzadebuli `mSrali citraJi~ didad Seuwyobs xels mSrali, 

aromatuli produqciis (Cais sasmelebis tipis) asortimentis gafarToebas. 

 

sakvanZo sityvebi: bioaqtiuri nivTierebebi; eTerzeTebi; mSrali Cai; `mSrali citraJi~. 

 

 

Sesavali 

msoflio statistikis monacemebis mixedviT, bioaqtiur nivTierebaTa Semcvel mce-

nareTa Ziebis mizniT Catarebuli gamokvlevebi arasakmarisia da ver pasuxobs Tanamedrove 

moTxovnebs. 

mecnierebis mier dadgenilia, rom dReisaTvis mcenareTa samyaros mxolod 5 _ 10 %-ia 

Seswavlili; amasTan, cnobilia, rom am dargis yvela drois mkvlevari-mecnieris mizani iyo 

axali saxis mcenareuli nedleulis gamovlena da mecnieruli gamokvleva, raTa SesaZle-

beli gamxdariyo misi saxalxo meurneobaSi gamoyeneba. amdenad, axali sanedleulo bazis 

gamovlena da mecnieruli gamokvleva Zalze mniSvnelovania saxalxo meurneobis ganvi-

TarebisaTvis.  

am TvalsazrisiT metad saintereso kvlevis obieqts warmoadgens saqarTveloSi gavr-

celebuli samrewvelo mcenareebis _ citrusebis (mandarini, forToxali, greifruti, 

citroni) dRemde GFgamouyenebeli foTlebi, romlebic saukeTeso nedleulia Cais tipis 

mSrali produqciis misaRebad cxeli sasmelebisaTvis. maTi gamoyeneba SeiZleba rogorc 

calke komponentad, ise CaisTan kupaJirebuli. 

 

 

ZiriTadi nawili 

bioaqtiur nivTierebaTa Semcvel mcenareTa Seswavlis mizniT gamovikvlieT citru-

sebis foTlebis bioqimiuri Sedgeniloba da davadgineT, rom isini Seicaven eTerzeTebs da 

didi raodenobiT C da PP vitaminebs. amasTan, imisaTvis, rom gagvego, Tu rogor daeqvem-

debareboda maTi foTlebi gadamuSavebis process produqciis sasaqonlo saxis misaRebad, 

SeviswavleT citrusebis foTlebis struqtura. 

laboratoriul pirobebSi Catarebulma eqsperimentma mniSvnelovani Sedegi aCvena. 

citrusebis foTlebis gadamuSavebis Sedegad miRebuli produqcia saukeTeso aRmoCnda 
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organoleptikuri maCveneblebiT; aqvs sasiamovno gemo, aromati da garegnulad ar gansxvav-

deba Cais foTlisagan. 

citrusis foTlis SesaniSnavi gemo ganpirobebulia masSi Semavali eTerzeTebiT. 

cnobilia, rom eTerzeTebi warmoadgens surnelovan, aqrolad nivTierebebs, romlebic 

gansakuTrebiT didi raodenobiTaa subtropikuli mcenareebis foTlebsa da yvavilebSi.  

eTerzeTebis umravlesoba Cveulebriv temperaturaze warmoadgens gamWvirvale, ufero 

an zogjer ferad siTxes. 

rac Seexeba citrusebis foTlisagan eTerzeTebis miRebas, amJamad Cveni kvlevis 

obieqts warmoadgens. citrusis foToli Seicavs iseT eTerzeTebs, romelTa Sedgeni-

lobaSi Sedis eTerzeTi pitigreni. cxel wyalSi gaxsnisas igi iRebs saukeTeso gemosa da 

aromats, romelic limoniani Cais aromats waagavs. amasTan, rogorc ukve aRvniSneT, 

citrusis foToli mdidaria bioaqtiuri nivTierebebiT, maT Soris C da PP vitaminebiT, ris 

gamoc isini gamoirCevian samkurnalo-profilaqtikuri TvisebebiT da dadebiTad moqmedeben 

adamianis janmrTelobaze. 

laboratoriul pirobebSi kvlevis Sedegad dadginda, rom sawarmoo pirobebSi 

citrusis foTlebis struqtura da bioqimiuri Sedgeniloba saSualebas iZleva warmatebiT 

daeqvemdebaros Cais uxeSi foTlis warmoebis meqanikur nakadur xazze gadamuSavebis 

meTods. Cais uxeSi foTlis Tburi damuSavebis manqanis (ix. nax.) saSualebiT SesaZlebelia 

mandarinis, forToxlis, greifrutis da sxva citrusebis foTlebis Tburi damuSavebac.  

 

 
 

Cais uxeSi foTlis Tburi damuSavebis manqanis sqema 

 

citrusebis foTlebisagan miRebuli mSrali produqti, romelsac `mSrali citraJi~ 

vuwodeT, axali saxis saukeTeso produqciaa Cais tipis cxeli sasmelebis dasamzadeblad. 

igi, erTi mxriv, gaafarToebs mSrali saxis sagemovno cxeli sasmelebis produqciis asor-

timents, xolo, meore mxriv, adamianis organizms Seavsebs im deficitiT, rac C da PP 

vitaminebis naklebobiTaa gamowveuli. 

aRsaniSnavia is garemoebac, rom foTlebis mocilebiT citrusis mcenare ar ziandeba 

da, Tu daculi iqneba yvela agroteqnologiuri piroba, foTolic saRi darCeba. cnobilia, 

rom citrusovan mcenares aqvs didi raodenobiT anarCeni foToli da swored es 

sanedleulo baza iqneba gamoyenebuli axali saxis sagemovno produqciis `mSrali 

citraJis~ dasamzadeblad. 

 

 

daskvna 

amrigad, citrusebis: mandarinis, forToxlis greifrutis da citronis foTlebi Cven 

mier pirvelad iqna gamoyenebuli cxeli sasmelebisaTvis axali saxis produqciis _ `mSra-

li citraJis~ misaRebad. mecnieruladaa gamokvleuli foTlis teqnikuri maCveneblebi; 

struqtura; qimiuri, bioqimiuri da teqnologiuri parametrebi; SemuSavebulia samrewvelo 

daniSnulebiT citrusebis foTlebis gadamuSavebis teqnologia. 
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NEW TECHNOLOGIES 
 
 

CITRUS LEAVES USING A NEW KIND OF GOODS-CALLED `DRY CITRAZHE~ 
TECHNOLOGY 

G. Ghvaladze 

(A. Tzereteli State University) 

 
Resume: There were studied and researched citrus (tangerine, orange, grape-fruit, citron) leaves technochemical 

and biochemical properties, dry taste of hot products manufacture, which are characterized by the best organoleptic 
properties and bioactive substances, vitamins C and PP content. 

Developed by the citrus notes of tangerine, orange, grape-fruit, citron leaves produced so called `dry citrazhe~, 

which were expanded in a dry, aromatic products (tea beverage type), a range of products, which are important. 

 
Key words: bioactive substanses; dry tea; `dry citrazhe~; ether-bearings. 

  

 

 

 

НОВЫЕ ТЕХНОЛОГИИ 

 

 

ТЕХНОЛОГИЯ ПРИГОТОВЛЕНИЯ НОВОГО ВИДА ПРОДУКЦИИ _ `СУХОГО 

ЦИТРАЖА~ C ИСПОЛЬЗОВАНИЕМ ЛИСТЬЕВ ЦИТРУСОВ 

Гваладзе Г. Д. 

 (Государственный университет им. А. Церетели) 

 
Резюме: Изучены и исследованы технологические и биохимические свойства листьев тех цитрусов 

(мандарин, апельсин, грейфрут, цитрон), которые будут использованы для приготовления нового вида 

продукции _ `сухого цитража~. Они характеризуются наилучшими органолептическими свойствами и 

отличаются содержанием богатых биоактивных веществ и витаминов С и РР. 
Разработанные автором технологии (приготовления из листьев мандарина, апельсина грейфрута, 

цитрона) будут способствовать расширению ассортимента сухих ароматических продуктов (типа чая). 

 
Ключевые слова: биоактивные вещества; `сухой цитраж~; сухой чай; эфирное масло. 
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kvebis teqnologia  

 
 

 

dieturi kvebis produqtebis damzadeba zogierTi gareuli 

xilkenkrovani nedleulisagan 

†eTer xviCia, gulnaz kaiSauri  

(saqarTvelos teqnikuri universitetis bioteqnologiis centri) 

 

 

reziume: mocemulia zogierTi gareuli xilis (Sindi, mayvali, panta) qimiuri Sedge-

nilobis kvlevis Sedegebi da dadgenilia, rom isini Seicaven biologiurad aqtiur nivTie‐

rebebs. SemuSavebulia am xilisagan naturaluri konservebis (nayofi Tavisive naturalur 

wvenSi) damzadebis teqnologia. Seswavlilia miRebuli produqciis ZiriTadi standartuli 

xarisxobrivi maCveneblebi. 

 

sakvanZo sityvebi: bioqimiuri Sedgeniloba; gadamuSavebis produqtebi; mayvali; panta; 

Sindi; xil-kenkrovnebi. 
 

 

Sesavali 

gareuli xili da kenkra Tavisi gemuri TvisebebiTa da biologiurad aqtiuri nivTi‐

erebebis SemcvelobiT Zalze mniSvnelovani nedleulia kvebis mrewvelobis sawarmoebisaTvis. 

kvebis mrewvelobis sawarmoebi dieturi kvebis produqtebis damzadebis mxriv sakmaod 

SezRudulia. maTi asortimentis gazrdis mizniT ekologiurad sufTa da maRali kvebiTi 

Rirebulebis mqone gareuli xilisa da kenkris gamoyeneba nawilobriv mainc moagvarebs 

socialur-ekonomiur sakiTxebs kvebis mrewvelobaSi, kerZod, sawarmoebs  saSualebas 

miscems awarmoos xarisxiani da maRali kvebiTi Rirebulebis mqone dieturi produqtebi. 
 

 

ZiriTadi nawili 

saqarTvelos tyeebi mdidaria bunebrivad mzardi iseTi gareuli xiliT, rogoricaa 

mayvali, panta, Sindi, mocvi, qacvi da sxv. 

xalxur medicinaSi ZvelTaganvea cnobili gareuli xilisa da kenkris samkurnalo 

saSualebebad gamoyenebis magaliTebi; kerZod, maJalos wvenisagan mzaddeba rkinis 

Semcveli preparati sisxlnaklebobisa da qlorozis samkurnalod [1]. 

pantas iyeneben xvelis Sesamsubuqeblad, wyurvilis mosaklavad, cieb-cxelebiTa da 

Saqriani diabetiT daavadebulTa samkurnalod. pantis nayofs aqvs antibaqteriuli moqmedeba.  

polivitaminuri nedleulis (qacvis) zeTs iyeneben damwvrobis, moyinulobis, das‐

xivebiT gamowveuli dazianebis samkurnalod, SesaniSnavi tkivilgamayuCebeli saSualebaa, 

aregulirebs nivTierebaTa cvlas da sxv. 

Mmayvlis nayofi gamoiyeneba cieb-cxelebisas, wyurvilis mosaklavad, xolo misi na-

xarSi nevrozis dros saukeTeso damamSvidebeli saSualebaa [2]. 

gareuli xilisa da kenkris dadebiTi Tviseba ganisazRvreba misi ekologiuri sisuf‐

TaviT. nedleuls axasiaTebs mwifobis sxvadasxva periodi, Semosvla iwyeba ivlisis bolos 

da grZeldeba noembris dasawyisamde. 

 ucxoeli da qarTveli mkvlevrebis mier Seswavlilia gareuli xilis qimiuri Sedge‐

niloba da dadgenilia, rom isini didi raodenobiT Seicaven: naxSirwylebs, organul mJavebs, 

biologiurad aqtiur naerTebs, maT Soris vitaminebs, mineralur nivTierebebsa da sxv. [3]. 
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C vitaminis Semcveloba pantaSi ufro metia, vidre kulturuli msxlis jiSebSi. T. 

kezelis [4] monacemebiT, panta Seicavs vitaminebs (mg %): C (15,9), B1(0,066), B2 (0,021), PP (0,148), E 

(0,76), karotins (0,14). 

SindSi 12_22 %^xsnadi mSrali nivTierebaa, 6_15 % Saqrebi, 2_4 % mJava, 0,7_2,0 % 

peqtinovani nivTierebebi, 20_30 mg % C vitamini, makro- da mikroelementebi da sxv.  

mayvali, rogorc gareuli kenkra, ZvelTaganve imsaxurebda momxmareblis yuradRebas. 

is Seicavs 6_10 % Saqrebs, 0,2_0,6 % mTrimlav, 0,6_1,4 % azotovan da 0,5_1,0 % peqtinovan 

nivTierebebs, 20_30 mg% C vitamins, makro- da mikroelementebsa da sxv. v. turkinis mixedviT, 

mayvali Seicavs vaSlis, limonis, Rvinis mJavebs [1]. zogierTi mkvlevari miuTiTebs masSi 

salicilis mJavas arsebobazec. 

naSromis mizans warmoadgenda gareuli xilisa da kenkris nedleulis gamoyeneba 

dieturi kvebis produqtebis dasamzadeblad.  

kvlevis obieqtad gamoyenebuli iyo gareuli xili da kenkra (mayvali, Sindi da panta) 

da maTi gadamuSavebis produqtebi.  

nedleulisa da mza produqciis organoleptikuri maCveneblebisa da bioqimiuri 

Sedgenilobis kvleva tardeboda standartuli meTodebiT [5, 6]. 

dasaxuli miznis misaRwevad gamokvleul iqna gareuli xilis (mayvali, panta, Sindi) 

qimiuri da teqnologiuri maCveneblebi.  

nedleulis qimiuri Semcvelobis kvlevis Sedegebi mocemulia 1-l cxrilSi. 

 

 

        cxrili 1 

gareuli xilis qimiuri Semcveloba 

 

maCvenebeli 

                                   nedleuli 

mayvali Sindi panta 

mSrali nivTiereba, %  

refraqtometriT 

gamoSrobiT 

 

10,60 

12,50 

 

15,60 

18,18 

 

14,00 

24,40 

wyali, % 87,50 81,82 75,60 

Saqrebi, % 

saerTo 

monosaqaridebi 

disaqaridi 

 

6,04 

5,62 

0,42 

 

8,87 

6,80 

2,07 

 

5,92 

3,06 

2,86 

mJavianoba 

titruli, % 

aqtiuri (pH) 

 

0,42 

4,00 

 

1,67 

3,20 

 

0,11 

4,00 

peqtinovani nivTierebebi, % 0,82 1,84 1,38 

mTrimlavi da saRebavi nivTierebebi, % 0,55 0,30 0,31 

vitaminebi, mg% 

askorbinis mJava 

karotini 

 

5,28 

0,03 

 

28,30 

0,10 

 

4,27 

- 

 

rogorc cxrilidan Cans, mSrali nivTierebis maRali SemcvelobiT gamoirCeva Sin-

disa da pantis, xolo Saqrebis maRali SemcvelobiT – Sindisa da mayvlis nayofi. Seswav-

lil nayofebSi Saqrebi ZiriTadad monosaqaridebis saxiTaa warmodgenili. 

mayvalTan da pantasTan SedarebiT Sindi gamoirCeva maRalmJavianobiT. misi mJavi‐

anobaa 1,67 % vaSlmJavaze gadaangariSebiT. Sesabamisad, dabalia misi aqtiuri mJavianoba 

(3,20). Sindsa da pantaSi mTrimlavi da saRebavi nivTierebebi Tanabari raodenobiTaa. 
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Seswavlili xili mdidaria peqtinovani nivTierebebiTac. maTi Semcveloba Sindsa da 

pantaSi, Sesabamisad, 1,84 da 1,34 %-s Seadgens. sakmaod mdidaria Sindi C vitaminiT (28, 30 mg %). 

gaangariSebul iqnaNnedleulis kvebiTi Rirebulebac. Sedgenil iqna recepturebi da 

xarjis normebi. am recepturis mixedviT nedleulisagan laboratoriul pirobebSi damzad-

da dieturi kvebis produqtebi: mayvali, Sindi da panta dakonservebuli Tavisive wvenSi. 

Seswavlil iqna aRniSnuli produqciis xarisxis ganmsazRvreli ZiriTadi maCveneb‐

lebi (organoleptikuri da fizikur-qimiuri). 

kvlevis Sedegad dadginda, romM konservebs hqonda erTgvarovani, mocemuli saxis 

nedleulisaTvis damaxasiaTebeli feri, gemo da suni. 

gareuli xilisagan damzadebuli naturaluri konservebis qimiuri Sedgenilobis 

kvlevis Sedegebi mocemulia me-2 cxrilSi. 

 

        cxrili 2A 

gareuli xilisagan damzadebuli produqciis qimiuri Sedgeniloba 

 

produqcia 

maCvenebeli, % 

mSrali 

nivTiereba 

saerTo 

Saqrebi 

saerTo 

mJavianoba 

C vitamini, •10-3 

mayvali Tavisive 

wvenSi 8,50 6,30 0,40 4,30 

Sindi Tavisive 

wvenSi 10,0 7,97 1,30 27,0 

panta Tavisive 

wvenSi 12,0 5,92 0,21 3,15 

 

unda aRiniSnos, rom konservebSi SenarCunebuli iyo is nivTierebebi, romlebsac na‐

yofi Seicavda dakonservebamde da akmayofilebda analogiuri saxis produqciaze moqmedi 

normatiuli dokumentis moTxovnebs. 

aRniSnuli nedleuli, maRali xarisxobrivi maCveneblebis garda, ekologiurad sufTa 

da maRali kvebiTi RirebulebiT xasiaTdeba. 
  

 

daskvna 

amrigad, aRniSnuli nedleulis gamoyeneba dieturi kvebis racionSi garkveulwilad 

xels Seuwyobs zogierTi Znelad gadasaWreli problemis gadawyvetas. 
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  FOOD TECHNOLOGY 
 
 

PRODUCING DIETARY NOURISHING PRODUCTS FROM SOME KIND OF WILD 
BERRIES AND FRUIT RAW MATERIALS 

†E. Khvichia G. Kaishauri 

(Biotechnologycal Center of Georgian Technical University) 

 
Resume: This work contains the discussion of the results of studying chemical substances of wild berries (wild 

pear, dewberry, cornel). Natural cans are produced from fruits (fruits with their natural juice). The main standard qualit-
ative indices of given production is studied. 

 
Key words: biochemical substances; cornel; dewberry; products of producing; wild berries; wild pear. 

 
 
 
 

ПИЩЕВАЯ ТЕХНОЛОГИЯ 

 
 

ИССЛЕДОВАНИЕ НЕКОТОРЫХ ДИКОРАСТУЩИХ ПЛОДОВ И ЯГОД ДЛЯ 

ИЗГОТОВЛЕНИЯ ПРОДУКТОВ ДИЭТИЧЕСКОГО ПИТАНИЯ 

†Хвичия Э. Д.,  Кайшаури Г. Н. 

(Биотехнологический центр Грузинского технического университета) 

 
Резюме: Приведены результаты исследования химического состава дикорастущих плодов и ягод, в 

частности ежевики, лесной груши, кизила. 
Разработана технология изготовления натуральных консервов из ягод. 
Из ягод изготовлены натуральные консервы (плоды в собственном соку). Изучены основные 

стандартные качественные показатели изготовленной продукции. 

 
Ключевые слова: биохимический состав; дикорастущие плоды и ягоды; ежевика; кизил; лесная груша; 

продукты переработки. 
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kvebis teqnologia 

 

 

 

„qarTuli TeTri hibriduli“ jiSis gogris Senaxvis teqnologia 

gulnaz kaiSauri 

(saqarTvelos teqnikuri universitetis bioteqnologiis centri) 

 

 

reziume: naSromSi warmodgenilia „qarTuli TeTri hibriduli“ jiSis gogris Senax-

vis unaris kvlevis Sedegebi. nayofebis erTi nawili Senaxul iqna bunebrivi ventilaciis 

mqone sacavSi 12_14 0C temperaturisa da 70_75 % haeris fardobiTi tenianobis pirobebSi, 

meore nawili ki _ macivar-sakanSi, sadac temperatura iyo 4_6 0C da haeris fardobiTi 

tenianoba _ 90_95 %. 

 dadginda, rom „qarTuli TeTri hibriduli“ jiSis gogra bunebrivi ventilaciis 

pirobebSi TiTqmis 8_9 Tvis ganmavlobaSi inaxeba. 

 

sakvanZo sityvebi: bunebrivi ventilaciis mqone sacavi; gogra; macivar-sakani; Senaxva. 

 

 

Sesavali  

Tanamedrove pirobebSi rogorc CvenTan, ise sazRvargareT didi yuradReba eqceva 

xilisa da bostneulis Senaxvis sakiTxebs, aseve dRemde arsebuli meTodebisa da reJimebis 

srulyofas, rac soflis meurneobis muSakebisaTvis ZiriTad problemas warmoadgens. 

xilbostneulis moxmarebis periodis gazrdis mizniT mecnierebis winaSe dgas 

Senaxvis iseTi meTodebis SerCevis sakiTxi, romelic uzrunvelyofs maTi moxmarebis vadis 

gazrdas minimaluri danakargebiT [1].  

cnobilia, rom nayofebis Senaxvis unari damokidebulia jiSis biologiur Tvise-

bebze, rogorc niadagobriv-klimatur, ise zrdisa da ganviTarebis pirobebze, geografiul 

ganlagebaze da sxv. nayofebSi mimdinare bioqimiur procesebze mniSvnelovan gavlenas 

axdens jiSis Tavisebureba, simwifis xarisxi da Senaxvis pirobebi. magram sxvadasxva zo-

naSi gamoyenebuli Senaxvis yvela meTodisa da pirobis gamoyeneba damatebiTi damuSavebis 

gareSe saqarTveloSi sasurvel Sedegs ar iZleva.  

samecniero literaturaSi sxvadasxva mosazrebaa gogris Senaxvis temperaturuli 

reJimebis Sesaxeb. magaliTad, rogor inaxeba igi 1-dan 3 0C-mde, 3-dan 10 0C-mde, 0-dan 15 0C-

mde da 15 0C-ze meti temperaturis dros, roca haeris fardobiTi tenianobis diapazoni 

Seadgens 70 _ 90 %-s, ZiriTadad ki _ 70 _ 75 %-s. Senaxvis periodi ganisazRvreba 2_7 TviT. 

miaCniaT, rom gogris nayofi ufro metxans gaZlebs, Tu Senaxvamde maT sanedleulo 

baqanze daayovneben 7 _ 15 dRis ganmavlobaSi (kanis gamagrebamde).  

Senaxvisas gogris nayofi agrZelebs damwifebas Dda Tan fersac icvlis. Ddamwifebis 

damTavrebisas igi Sesabamis fers iZens. 

didxans Senaxvis unaris mqone jiSebi gamoirCeva C vitaminis, mSrali nivTierebis, 

Saqrebis, saxameblis, ujredanas meti SemcvelobiT [2]. 

saqarTveloSi gavrcelebuli gogris jiSebis Senaxvis unari naklebadaa Seswavlili. 

CvenTan xangrZlivi drois ganmavlobaSi Sesanaxad vargisad iTvleba msxvilnayofa da meti 

rbilobis mqone jiSebi: `TaTruli TeTri~ da `xokera~, xolo „xurjina“ („perexvatka“) 

xasiaTdeba dabali Senaxvis unariT [3]. 
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ZiriTadi nawili 

Cveni kvlevis mizans warmoadgenda gogris Senaxvis optimaluri reJimis SerCeva masSi 

biologiurad aqtiuri nivTierebebis maqsimaluri SenarCunebisaTvis. 

kvlevis obieqtad gamoyenebuli iyo aRmosavleT saqarTveloSi moyvanili „qarTuli 

TeTri hibriduli“ jiSis gogra, romelic ovaluri formisaa, odnav gamoxatuli 

waxnagebiT (formis indeqsi _ 0,68) da monacrisfro kaniT. nayofis saSualo masaa 8,11 kg; 

xasiaTdeba kargi sasaqonlo maCveneblebiT.  

mosavlis aRebis Semdeg (Senaxvamde) xdeboda gogris bioqimiuri Sedgenilobis 

gansazRvra. misi rbilobi Seicavda: 7,39 % Saqrebs, 1,63 % saxamebels, 1,24 % ujredanas, 0,77 

% peqtinovan da 1,0 % azotovan nivTierebebs, vitaminebs (mg%): C _ 1,71; B1 _ 0,08; B2 _ 0,07; B3 _ 

0,04; B6 _ 0,05; РР _ 0,07; И _ 0,17; Н _ 0,07; karotins _ 0,14. jiSi dabalmJaviania (0,04 % vaSlmJa-

vaze gadaangariSebiT), misi pH 6,75-ia. 

bioqimiuri Sedgenilobis kvlevis Semdeg gogris nayofebi Senaxul iqna bunebriv 

ventilaciian sacavSi (12_14 0C temperaturisa da 70_75 % haeris fardobiTi tenianobis 

pirobebSi) da macivar-sakanSi (4_6 0C temperaturisa da 90_95 % haeris fardobiTi 

tenianobis pirobebSi). temperatura da haeris fardobiTi tenianoba aRiricxeboda dReSi 

samjer. 

masis bunebrivi kleba ganisazRvreboda sawyis da saboloo masebs Soris sxvaobiT 

(%); fiziologiuri da fitopaTologiuri daavadebebiT gamowveuli gafuWebis procenti – 

sawyisi masis gaTvaliswinebiT, xolo saerTo danakargebi – masis bunebrivi klebisa da 

gafuWebiT gamowveuli danakargebis procentebis SejamebiT. 

 gogris nayofebi cdidan ixsneboda maSin, rodesac teqnikuri wuni miaRwevda 10 %-s. 

qimiuri analizis Sedegebi iangariSeboda sawyisi masis mimarT bunebrivi danakargis gaT-

valiswinebiT, xolo miRebuli monacemebis safuZvelze dgindeboda jiSis Senaxvis unari. 

Senaxvis sawyissa da bolo periodebSi xdeboda rogorc jiSis sasaqonlo maCveneb-

lebis, ise fiziologiuri da fitopaTologiuri daavadebebis kvleva. 

nayofebis bioqimiur Sedgenilobas ikvlevdnen standartuli meTodebiT [4_6].  

dakvirvebam cxadyo, rom gansxvavebul pirobebSi Senaxuli nayofebis Senaxvis unaric 

gansxvavebulia. magaliTad, macivar-sakanSi nayofebi inaxeba 120, xolo bunebrivi ventila-

ciis mqone sacavSi – 260 dRis ganmavlobaSi. 

literaturuli wyaroebis analogiurad, dabal temperaturaze Senaxvisas nayofebis 

gafuWebis procenti da masis kleba bevrad ufro mcirdeba, vidre macivris gareSe Senaxvi-

sas. aRsaniSnavia, rom pirvel SemTxvevaSi ferxdeba bioqimiuri procesebis mimdinareoba.  

gamokvlevebiT dadginda, rom macivar-sakanSi Senaxuli gogris nayofi gamoirCeva 

sunTqvis dabali intensiurobiT. temperaturul reJimze damokidebulebis mxriv ki 

nayofebis xarisxobrivi maCveneblebi sxvadasxvanairad icvleba. macivar-sakanSi Senaxul 

nayofebSi mSrali nivTierebis raodenoba ufro metia, vidre bunebrivi ventilaciis 

pirobebSi Senaxul nayofebSi. 

mSrali nivTierebis maqsimaluri raodenoba grovdeba Saqrebis (saxameblis hidro-

lizis Semdeg), peqtinovani, mTrimlavi da saRebavi nivTierebebis, Tavisufali aminmJavebisa 

da nawilobriv zogierTi vitaminis, maT Soris karotinis (gogris simwifiT gamowveuli) 

matebis Sedegad, magram karotinis biosinTezi sxvadasxvagvarad mimdinareobs. 

Senaxvis procesSi SeimCneva Saqris Semadgenel nawilebs Soris Tanafardobis cvli-

leba, rac naxSirwylebis kompleqsis urTierTgardaqmnaze miuTiTebs. macivar-sakanSi Sena-

xul nayofebSi Senaxvis bolo periodSi saerTo Saqrebis procentuli Semcveloba metia, 

vidre imave periodSi bunebrivi ventilaciis pirobebSi Senaxul nayofebSi (ix. cxrili). 
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`qarTuli TeTri hibriduli” jiSis gogris Senaxvisas zogierTi  

qimiuri naerTis cvlileba 
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sacavi  

bunebrivi  

ventilaciT  

Senaxvis 

dasawyisSi 
7,39 90,79 4,62 1,63 0,77 0,04 6,75 0,04 0,14 1,71 

280 dRis 

Semdeg 
4,72 86,67 2,41 - 1,58 0,03 5,81 0,05 0,14 1,68 

290 dRis 

Semdeg 7,89 75,59 3,54 1,89 2,65 0,03 5,87 0,03 0,14 1,51 

macivari 

sakani 

Senaxvis 

dasawyisSi 
7,39 90,79 4,62 1,63 0,77 0,04 6,75 0,04 0,14 1,71 

68 dRis 

Semdeg 
8,95 78,99 5,97 0,67 0,40 0,03 6,62 0,04 0,12 1,67 

167 dRis 

Semdeg 
5,95 78,13 3,32 0,46 1,33 0,03 5,99 0,06 0,12 1,00 

 

dadgenilia, rom vitaminebis SenarCunebaze gavlenas axdens temperatura da Senaxvis 

vadebi. temperaturis gazrdisas (gansakuTrebiT Senaxvis pirvel or TveSi) matulobs C 

vitaminis danakargebi, radgan dehidroaskorbinisa da diketogulonis mJavebi, romlebadac 

gardaiqmneba askorbinis mJava, metad Termolabiluria, vidre TviT askorbinis mJava [2]. 

gadamwifebisas nayofSi mcirdeba mSrali nivTiereba sasicocxlo procesebze xarjvis gamo. 

Senaxvis mTel periodSi B jgufis vitaminebis Semcveloba ZiriTadad SenarCunebulia. 

sakvlev jiSSi karotinis Semcirebas Tan axlavs C vitaminis mkveTri dacema. Senaxvis orive 

reJimis dros aRiniSneba mSrali nivTierebis, Saqrebis, karotinis, С vitaminis maRali Semc-

veloba. 

gamokvlevebiT dadginda, rom „qarTuli TeTri hibriduli“ jiSis gogris Senaxva 

macivar-sakanSi ar iZleva saimedo Sedegebs, Tumca masis bunebrivi kleba metad umniSv-

neloa. maRali temperaturis pirobebSi Senaxuli gogris nayofi fitopaTogenuri 

mikroorganizmebis mimarT gamZleobiT gamoirCeva. 

 

 

daskvna 

kvlevis Sedegebis gaanalizebis safuZvelze SeiZleba davaskvnaT, rom zemoT 

ganxiluli gogris didxans Senaxvis unars ganapirobebs nayofebis bunebrivi ventilaciis 

mqone sacavSi Senaxva, sadac temperatura 12_14 0C-ia da haeris fardobiTi tenianoba _ 70_75 

%. aseTi reJimis pirobebSi mizanSewonilia „qarTuli TeTri hibriduli“ jiSis gogris 

Senaxva saSualod 8_9 Tvis ganmavlobaSi. 

amrigad, gogris jiSuri Taviseburebisa da moyvanis pirobebis gaTvaliswinebiT, 

Senaxvis temperaturisa da haeris fardobiTi tenianobis swori SexamebiT SeiZleba sag-

rZnoblad Semcirdes danakargebi da gaizardos maTi Senaxvis vada. 
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        FOOD TECHNOLOGY 
 
 

THE ABILITY OF A PUMPKIN SORT `KARTULI TETRI HIBRIDULI~  
TO BE PRESERVED 

G. Kaishauri 

(Biotechnologycal Center of Georgian Technical University) 

 
Resume: There are shown the results of the research carried out on storage properties of a pumpkin sort `Kartuli 

Tetri Hibriduli~, grown in the Georgia. 

There is ascertained, that the fruit of the `Kartuli Tetri Hibriduli~ pumpkin is well preserved in conditions of 

natural ventilation (at the temperature of 12_14 0C and 70_75 % relatively humidity of air). At high temperature storage 

conditions of the fruits are more resistant to phytopathogenic microorganisms.  

There is asserted, that this sort of `Kartuli Tetri Hibriduli~ can be preserved for about 8 _ 9 months in the condi-

tions of natural ventilation without any spoilage. 

 
Key words: preserve; pumpkin; refrigerator; storage of natural ventilation.  

 
 
 
 

ПИЩЕВАЯ ТЕХНОЛОГИЯ 

 
 

ЛЕЖКОСПОСОБНОСТЬ ТЫКВЫ СОРТА “КАРТУЛИ ТЕТРИ ГИБРИДУЛИ” 

Кайшаури Г. Н. 

(Центр биотехнологии Грузинского технического университета) 

 

Резюме: В работе изложены результаты исследования лежкоспособности сорта тыквы «Картули тетри 

гибридули». Плоды заложены на хранение в условиях естественной вентиляции при температуре 12_14 0C и 

относительной влажности воздуха 70 _75 %, а также в холодильную камеру при температуре 4_6 0C и 

относительной влажности воздуха 90_95 %. 

Установлено, что сорт тыквы «Картули тетри гибридули» хорошо хранится в условиях естественной 

вентиляции и почти без порчи в течение 8_9 месяцев. 

 

Ключевые слова: тыква; холодильная камера; хранение; хранилище с естественной вентиляцией. 
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manqanaTmSenebloba 

 

 

 

mcenareuli nedleulis foTlis saWylet-saqucmacebel-sagrexi manqanis 

muSa danebis mier aRZruli datvirTvebis gansazRvra  

Tamaz megreliZe, giorgi pirveli, givi gugulaSvili, giorgi beruaSvili 

(saqarTvelos teqnikuri universiteti)  

 

 

reziume: aRwerilia sakveb-samkurnalo mcenareuli nedleulis foTlis saWylet-

saqucmacebel-sagrexi manqanis muSa danebis mier manqanaSi aRZruli datvirTvebi. gamoyva-

nilia am danebis muSaobis procesSi warmoqmnili ZaliT aRZruli RerZuli datvirTvis, 

mRunavi da mgrexi momentebisa da ganivi datvirTvebis saangariSo formulebi. yvela zemo-

aRniSnuli datvirTvis gaTvaliswineba saWiroa mcenareuli nedleulis foTlis saWylet-

saqucmacebel-sagrexi manqanis daproeqtebis meTodikis damuSavebisas. 

 

sakvanZo sityvebi: danebi; sakveb-samkurnalo mcenareuli nedleuli; saWylet-

saqucmacebel-sagrexi manqana; foToli. 

 

 

Sesavali  

mcenareuli nedleulis foTlis axali saWylet-saqucmacebel-sagrexi manqanebis da-

nergvisa da aTvisebis saqmeSi udidesi mniSvneloba aqvs am manqanebis Teoriuli gaanga-

riSebis safuZvlebis damuSavebas, risTvisac aucilebelia maTSi moqmedi Zalebisa da mo-

mentebis gansazRvra. es imis saSualebas iZleva, rom Seiqmnas erTi principiT momuSave, 

magram gansxvavebuli zomisa da kinematikuri parametrebis mqone msgavsi manqanebis gaan-

gariSebis saerTo meTodika, ris safuZvelzec SesaZlebeli gaxdeba ukve winaswar 

dagegmili teqnologiuri efeqtis momcemi manqanebis dagegmareba. erT-erTi aseTi axali 

manqanaa sakveb-samkurnalo mcenareuli nedleulis foTlis saWylet-saqucmacebel-sagrexi 

manqana. manqanam warmatebiT gaiara sawarmoo gamocdebi da sayovelTao aRiareba 

daimsaxura; daisva sakiTxi msgavsi manqanebis dasaproeqteblad gaangariSebis meTodikis 

damuSavebis Sesaxeb.  

 

 

ZiriTadi nawili 

pirvel rigSi saWiroa ganisazRvros danebis mier saerTo ZaliT warmoqmnili 

datvirTvebis mniSvnelobebi. 

amisaTvis SeirCa marTkuTxa koordinatTa sistema, romlis saTave emTxveva danis 

torsul kveTs, xolo x  RerZis mimarTuleba _ danis lilvis RerZs. 

 

                                                 
 proeqti ganxorcielda SoTa rusTavelis saxelobis saqarTvelos erovnuli samecniero fondis 
finansuri xelSewyobiT (granti # 30/26). winamdebare publikaciaSi gamoTqmuli nebismieri azri 
ekuTvniT avtorebs da SesaZlebelia ar asaxavdes SoTa rusTavelis saxelobis saqarTvelos 
erovnuli samecniero fondis Sexedulebebs. 
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foTlis masaze moqmedi saerTo F  Zala mimarTulia danis zedapiris marTobulad da 

daxrilia horizontisadmi   kuTxiT. davSaloT es Zala horizontalur da marTobul 

mdgenelebad 

 RerZuli Zala _ cosXF F   ;   (1) 

 wriuli Zala _ sinrF F   ,   (2) 

sadac   danis mWreli piris vertikalidan daxris kuTxea.  

 

 
   

danaze moqmedi Zalebis saangariSo sqema 

 

 danis zedapirze gamovyoT dF  farTobis mqone usasrulod mcire elementi (ix. nax.), 

romelic tolia  

   
cos

dF r dr d


   
1

.  (3) 

usasrulod mcire d  kuTxis sazRvrebSi RerZuli datvirTva tolia 

  cos
cosX XdN F dF F r dr d 


       

1
, (4) 

saidanac integrebis Semdeg gveqneba 

  ( ) cos
cos

R

X

R

dN F r dr d  


     
sab.

saw.

1
.

R R
F d


  

2 2
sab. saw.

2
  (5) 

 

danis wriuli moZraobis Sedegad foTlis masa win gadaadgildeba x  RerZis 

gaswvriv. amasTan, danis mier erTi sruli brunis Sesrulebis SemTxvevaSi (mobrunebis 

kuTxe tolia 2 ) foTlis masa gadaadgildeba raRac S  bijiT. amitom   kuTxiT danis 

mobrunebas Seesabameba foTlis masis x  RerZis gaswvriv gadaadgileba raRac x  manZilze. 

amitom  

   x
S

 
 
2

 

da 
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   d dx
S

 
 
2

. 

 

RerZuli datvirTvis mTliani sidide miiReba (5) gamosaxulebis   kuTxiT integrebis 

SemTxvevaSi 

   X
X

R RdN
N F

dx S

 
   

2 2
sab. saw. 2

2
 .  (6) 

aRniSnuli XF  Zala, garda RerZis mimarTulebiT kumSvisa, qmnis agreTve mRunav mo-

mentebs y  da z  RerZebis mimarT.  

usasrulod mcire d  kuTxis sazRvrebSi z  RerZis mimarT mRunavi momenti toli iq-

neba  

   sinZ XdM F y dF    . (7) 

miRebul gantolebaSi dF  farTobis mniSvnelobis CasmiT da imis gaTvaliswinebiT, 

rom y r , gveqneba 

  cos sin
cosZdM F r dr d  


      2 1

. (8) 

(8) gantolebis integrebiT miviRebT z  RerZis mimarT sruli momentis mniSvnelobas 

 cos sin sin
cos

R

Z

R

R R
M F r dr d F x

S S

   


  
           

sab.

saw.

3 3
sab. saw.2 1 2 2

3
.  (9) 

usasrulod mcire d  kuTxis sazRvrebSi y  RerZis mimarT mRunavi momenti toli iq-

neba  

 cosy XdM F z df    . (10) 

am SemTxvevaSi z r . amitom dF  farTobis mniSvnelobis CasmiT bolo gantolebidan 

miviRebT  

  cos cos
cosydM F r dr d  


      2 1

, (11) 

am gamosaxulebis integrebiT ki miiReba mTliani Zalis mier y  RerZis mimarT aRZruli 

sruli momentis mniSvneloba 

 

.

cos

R

y y

R

R R
M dM F x

S S

   
     

sab

saw.

3 3
sab saw 2 2

3
. (12) 

F  Zalis wriuli mdgeneli ( rF ) qmnis mgrex moments, romlis sidide d  usasrulod 

mcire kuTxis farglebSi toli iqneba  

 rdM F r dF F tg r dr d        2
mgr. .  (13) 

 mTliani mgrexi momenti miiReba (13) gamosaxulebis integrebiT r -is mixedviT 

 ( )

R

R

R R
M dM F tg d  


    

sab.

saw.

3 3
sab. saw.

mgr. mgr.
3

. (14) 

miRebuli sididis   kuTxiT integrebis gziT miviRebT sruli mgrexi momentis mniSv-

nelobas 

 ( )
S R R

M M F tg
S








 
    

2

3 3
sab. saw.

mgr. mgr.

0

2

3
. (15) 

garda mgrexi momentisa, rF  wriuli Zala aRZravs agreTve ganiv datvirTvebs y  da z  

RerZebis mimarT. 
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datvirTvis sruli intensiuroba gamoiTvleba ganivi datvirTvis pirveli rigis war-

moebulis gamoyenebiT  

 cos cosy rdQ F dF F tg r dr d              . (16) 

miRebuli gantolebis integreba r -isa da  -s mixedviT iZleva yx  sibrtyeSi ganivi 

datvirTvis mniSvnelobas 

 cosy
yx

R RdQ
q F tg x

dx S S

 
  

       
2 2
sab. saw. 2 2

2
. (17) 

sruli datvirTvis intensiuroba zx  sibrtyeSi gamoiTvleba analogiurad, rogorc 

ganivi datvirTvis pirveli rigis warmoebuli 

  sin sinz rdQ F dF F tg r dr d              . (18) 

miRebuli gantolebis integreba r -isa da  -s mixedviT iZleva zx  sibrtyeSi ganivi 

datvirTvis mniSvnelobas 

 sinz
zx

R RdQ
q F tg x

dx S S

 
  

       
2 2
sab. saw. 2 2

2
. (19) 

 

 

 

daskvna 

amrigad, danebis muSaobis procesSi warmoqmnili saerTo Zala ( F ) aRZravs RerZul 

XN  datvirTvas, y  da z  RerZebis mimarT yM  da zM  mRunav momentebs, mgrex Mmgr.  momen-

ts, agreTve yx  da zx  sibrtyeebSi ganiv yxq  da zxq  datvirTvebs. yvela am sididis gaTva-

liswineba aucilebelia mcenareuli nedleulis foTlis saWylet-saqucmacebel-sagrexi 

manqanis daproeqtebis meTodikis damuSavebisas.  
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MECHANICAL ENGINEERING 
 
 

DETERMINATION OF THE LOADINGS, PROVOKED FROM WORKER KNIVES IN 
THE VEGETABLE RAW MATERIALS LEAVES CRUSHING-SMASHING-ROLLING 
MACHINE 

T. Megrelidze, G. Pirveli, G. Gugulashvili, G. Beruashvili 

(Georgian Technical University) 

 
 Resume: There are described the loadings, which are provoked from worker tandem knives in nutrition-medical 

vegetable raw materials leaves crushing-smashing-rolling machine. There is worked out the axis loadings, bend mo-
ments, twist moments and longitudinal loadings account formulas, which are provoke from the force in working tandem 
knives. Foresight of oll this loads are necessary for the elaboration of  the design method of vegetable leaves raw mate-
rials crushing-smashing-rolling machine. 

 
 Key words: crushing-smashing-rolling machine; knivfes; leaf; nutrition-medical vegetation raw materials. 

 
 
 
 

МАШИНОСТРОЕНИE 

ОПРЕДЕЛЕНИЕ НАГРУЗОК, ВОЗНИКАЮЩИХ ПРИ РАБОТЕ СПАРЕННЫХ 
НОЖЕЙ В МАШИНЕ ДЛЯ МЯТИЯ, ИЗМЕЛЬЧЕНИЯ И СКРУЧИВАНИЯ ЛИСТЬЕВ 

РАСТИТЕЛЬНОГО СЫРЬЯ 

Мегрелидзе Т. Я., Пирвели Г. Т., Гугулашвили Г. Л., Беруашвили Г. Ш. 

(Грузинский технический университет) 

 
 Резюме: Описаны нагрузки, возникающие при работе спаренных ножей в машине для мятия, 

измельчения и скручивания листьев растительного сырья. Выведены расчетные формулы для определения 
осевых нагрузок, изгибающих и крутящих моментов, а также продольных нагрузок, вызываемых работой 
ножей. Знание всех указанных нагрузок необходимо для разработки методики проектирования машин для 
мятия, измельчения и скручивания листьев растительного сырья. 

 
 Ключевые слова: листья; машина для мятия-измельчения-скручивания; ножи; пищево-лечебное 

растительное сырье. 
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samTo saqme 

 

 

 

wmendiTi amoReba mosamzadebeli gvirabebis damcavi naxSiris  

mTelanebis datovebis gareSe 

levan jafariZe, Teimuraz fircxalava, Tamaz gobejiSvili 

(g. wulukiZis samTo instituti) 

 

 

reziume: ganxilulia amosaRebi ubnebis mosamzadebeli gvirabebis mdgradobis uzrun-

velyofis problema tyibuli-Saoris sabados (tSs) SaxtebSi. wmendiTi samuSaoebis zonaSi 

isini kargaven sawyisi kveTis 60 _ 70 %-s. damuSavebis siRrmis zrdasTan dakavSirebiT san-

grevis SesasvlelTan da gamomuSavebuli sivrcis mxridan momxdarma ubedurma SemTxvevebma 

maTi saerTo raodenobis 80 _ 90 % Seadgina.  

problemis gadasawyvetad SemoTavazebulia CineTSi damuSavebuli “konsoluri koWis 

Wris Teoria” (“cutting cantilever beam theory”– CCBT), romelic amJamad msoflioSi erT-erTi wa-

myvani teqnologiaa gamomuSavebul sivrceSi Weris mizanmimarTuli Wrisa, rac gamoricxavs 

samTo wnevis pikuri datvirTvis gadacemas mosamzadebeli gvirabis Weris mdgrad nawilze. 

Camoqceuli Weris qanebis gafxviereba gamoiyeneba zedapiruli dajdomis Sesamcireblad. 

mopovebis es meTodi 50 %-iT amcirebs gamoRebuli sivrcis Weris dajdomis samuSaoebis 

moculobas da uzrunvelyofs naxSiris svetis srul gamoRebas, riTac miiRweva naxSiris 

mopovebis TviTRirebulebis mniSvnelovani Semcireba da, rac ufro mTavaria, mcirdeba 

avariebis saSiSroeba sangrevSi. 

 

sakvanZo sityvebi: konsoluri koWis Wris Teoria; mosamzadebeli gvirabebis mdgrado-

ba; naxSiris svetis sruli gamoReba; samTo wneva; tyibuli-Saoris sabado. 

 

 

Sesavali 

tyibuli-Saoris sabado, romelic saqarTvelos naxSiris mrewvelobis ZiriTad bazas 

warmoadgens da, sadac qveynis naxSiris maragis 80 %-ze metia Tavmoyrili, sakmaod rTuli 

samTo-geologiuri pirobebiT gamoirCeva. sabados damuSavebis siRrmem 900 m-s gadaaWarba. 

naxSiris fenebi samTo dartymebisa da endogenuri xanZrebis mimarT saSiSi fenebis 

kategorias miekuTvneba. sabados sabalanso maragi 250 mln t-ze metia, xolo saprognozo 

maragi 600 mln t-s aRemateba.  

qvanaxSiria is erTaderTi adgilobrivi energiaSemcveli, romlis dadgenili maragi 

bazisuri eleqtroenergiis warmoebas mTlianad tyibulis naxSirze gadayvanis SesaZleb-

lobas aZlevs [1, 2]. naxSiris msoflio maragebi gansazRvravs zomier da stabilur sabazro 

fasebs. mis wilad msoflio eleqtrowarmoebis daaxloebiT 41 % modis. zogierT qveyanaSi 

es cifri gacilebiT metia: poloneTSi – 94 %, samxreT afrikis respublikaSi – 92, CineTsa 

da avstraliaSi – 77 % [3]. 

dResdReobiT tSs-s teqnikur-ekonomikuri maCveneblebi bevrad ufro dabalia ganvi-

Tarebuli naxSirmompovebeli qveynebis analogiur maCveneblebze, radgan miRebuli teqno-

logiuri gadawyvetebi ar Seesabameba tSs-s damuSavebis rTul samTo-geologiur pirobebs 

[4, 5]. 
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ZiriTadi nawili 

g. wulukiZis samTo institutSi damuSavda tSs-s aTvisebis intensiur modelze da-

fuZnebuli axali koncefcia, romelSic sabados samTo-geologiuri pirobebisa da samec-

niero-teqnikuri progresis Tanamedrove miRwevebis gaTvaliswinebiT gadawyvetilia meqani-

zebuli teqnologiebis efeqturi gamoyenebis sakiTxebi [6].  

axal modelze gadasvlisas saWiroa didmwarmoebluri grZeli sangrevebisaTvis (la-

vebisaTvis) amosaRebi ubnebis daWra naxSiris didi maragiT, rac meqanizebuli kompleqse-

bis gamoyenebisas amcirebs arasawarmoo dros da mopovebuli naxSiris TviTRirebulebas; 

amasTan, zrdis Sromis nayofierebas. magram amosaRebi svetis dagrZelebisas aucilebelia 

mosamzadebeli gvirabebis efeqturi gamagreba, riTac pirvel yovlisa uzrunvelyofili 

unda iqnes sawmendi sangrevis gamosasvlelebi. samagris tipis, konstruqciis da zidvis 

unaris araswori SerCeva ZiriTadad gamowveulia naxSiris Semcveli qanebis gadaadgilebe-

bis da samagrze mosuli savaraudo datvirTvis susti prognoziT. aRniSnulis gamo xSirad 

iyeneben mcire daTmobis unaris mqone samagrs, arasworad irCeven samagris dayenebis bijs. 

am mizeziTve aixsneba sxvadasxva samTo-geologiur da samTo-teqnikur pirobebSi gayvanili 

gvirabebis praqtikulad erTnairi pasportebiT gamagreba. 

tSs-s damuSavebis siღrmis zrdasTan erTad izrdeba qanebis daZabuli mdgomareoba, 

gvirabebis samagrze mosuli datvirTvebi, ris gamoc rTuldeba gvirabebis Senaxvis, maTi 

mdgomareobis kontrolis, remontis, samagris gaZlierebis problemuri sakiTxebis mogvare-

ba [7]. 

g. wulukiZis samTo institutSi Catarebuli mravalwliani Teoriuli da eqsperimen-

tuli gamokvlevebis, agreTve miwisqveSa mSeneblobis msoflio gamocdilebis gaziarebis 

safuZvelze Sedgenilia maTematikuri modeli, romelic iTvaliswinebs grZeli gvirabebis 

mSeneblobisa da eqspluataciis ZiriTad geomeqanikur da teqnologiur faqtorebs; agreTve 

dadgenil, ganzogadebul kriteriumebs gvirabis optimaluri formis, zomisa da zidvis 

unaris SesarCevad; sxvadasxva tipis samagris damontaJebisas qanTa masivSi moqmedi gravi-

taciuli, teqtonikuri, seismuri da teqnologiuri warmoSobis pirveladi daZabulobis 

velebis struqturuli Taviseburebebis gaTvaliswinebas. damuSavebulia eqspluataciuri 

moTxovnebi, romlebic waeyeneba grZel gvirabebs sawarmoo amocanebis amoxsnisas teqnikur-

ekonomikuri TvalsazrisiT dasabuTebuli gadawyvetilebebis misaRebad [7, 8]. 

grZeli, uwyveti gadaadgilebis sawmendi sangrevebiT sqeli naxSiris fenebis damuSa-

vebisaTvis tSs-s SaxtebSi iqmneba teqnikuri baza naxSiris mopovebis teqnologiuri ci-

klis meqanizacia-avtomatizaciisaTvis, rac Sromis nayofierebis zrdisa da mopovebuli 

naxSiris TviTRirebulebis Semcirebis safuZvelia [4, 5, 6]. 

XXI saukunis dasawyisSi xSiri siRrmuli damuSavebis gamo naxSiris mrewvelobaSi 

msxvili avariebis SemTxvevebi ufro gaizarda. sangrevis SesasvlelTan da gamomuSavebuli 

sivrcis mxares momxdarma ubedurma SemTxvevebma saerTo raodenobis 80 _ 90 % Seadgina [9]. 

amosaRebi ubnebis mosamzadebeli gvirabebis mdgradobis uzrunvelyofis problema erT-

erTi ZiriTadia tSs-s SaxtebSi. magaliTad, wmendiTi samuSaoebis zonaSi isini kargaven 

sawyisi kveTis 60_70 %-s. gansakuTrebiT mZime mdgomareobaa mosalodneli tSs-s SaxtebSi 

lavebis sistemiT damcavi fenebis damuSavebisas, rodesac xdeba Weris qanebis sruli Ca-

moqceva da mosamzadebeli gvirabebis gayvana damcavi mTelanebis gareSe. es bolo Ronis-

Zieba aucilebelia, raTa Tavidan iqnes acilebuli samTo dartymebi, naxSiris mTelanebis 

TviTaaleba namuSevar sivrceSi da sxva arasasurveli dinamikuri movlenebi. Cveni azriT, 

aRniSnuli problemis dadebiTad gadawyvetis erT-erTi gzaa tSs-s SaxtebSi Cineli mec-

nierebis gamocdilebis gamoyeneba [10] da sabados Taviseburebebis gaTvaliswineba. 

cnobilia, rom grZeli, uwyveti gadaadgilebis sawmendi sangrevebiT naxSiris amoRe-

bisas Weris magari (kldovani) qanebis Camoqcevis Sedegad uSualo Weris qanebi konsoluri 

filis saxiT gamoSverilia samuSao sivrceSi. konsoluri filis erTi bolo Camagrebulia 

naxSirzeda masivSi, xolo meore bolo dakidebulia. konsolis sisqe tolia uSualo Weris 
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jamuri sisqisa, xolo sigane – wmendiTi sangrevis mTeli sigrZisa. konsolis filas Ca-

moqcevisagan icavs samngrevelo samagri da qanebs Soris arsebuli SeWidulobis Zalebi. 

sawmendi sangrevis gadaadgilebisas izrdeba sangreviswina sivrcis sigane, rac iwvevs dat-

virTvis zrdas samngrevelo samagrze. rac ufro grZelia konsoli, miT ufro didia mRuna-

vi momenti da ufro mosalodnelia Weris Camoqceva gamomuSavebuli sivrcis mTel far-

Tobze (lavis daqceva). am avariuli movlenis Tavidan asacileblad saWiroa konsolis da-

mokleba, anu Weris qanebis xelovnuri Camoqceva. am mizniT sangrevis xazis gaswvriv idgme-

ba specialuri samagri (jdomadi samagri). swored es jdomadi samagri iwvevs Weris qanebis 

gaWras sangrevis xazis paralelurad da mis Camoqcevas. 

CineTSi Catarda Teoriuli kvlevebi, ris Sedegadac axali “konsoluri koWis Wris 

Teoria” (“cutting cantilever beam theory” – CCBT) pirvelad warmodgenil iqna 2008 wels [10]. am 

TeoriaSi samTo wneva iqna gamoyenebuli Weris konsoluri filis malis winaswar Sesamcire-

blad mosamzadebel gvirabSi misi CamoWriT (gaxleCiT) gamomuSavebuli sivrcis mxridan (nax. 

1). e. i. pirveli svetis gamoRebis Semdeg, momdevno svetSi saWiroa mxolod erTi mosamzade-

beli gvirabis gayvana, radgan meore gvirabi formirdeba avtomaturad pirveli svetis gamo-

Rebisas (gamomuSavebul sivrceSi mTelanebis datovebis gareSe). Camoqceuli Weris qanebis 

gafxviereba gamoiyeneba zedapiruli dajdomis Sesamcireblad. mopovebis es meTodi 50 %-iT 

amcirebs gamoRebuli sivrcis Weris dajdomis samuSaoebis moculobas da uzrunvelyofs 

naxSiris svetis srul gamoRebas, riTac miiRweva naxSiris mopovebis TviTRirebulebis 

mniSvnelovani Semcireba da, rac mTavaria, mcirdeba avariebis raodenoba sangrevSi. 

 

 
 

nax. 1. Weris qanebis konsoluri filis gverdebis winaswari Wris siRrmis (Hc ) gaangariSebis 

sqema mosamzadebeli gvirabebis gamomuSavebuli sivrcis mxridan: 1 _ sagebi gverdi; 2 _ naxSiris fe-

na; 3 _ uSualo Weris qanebi; 4 _ ZiriTadi Weri; 5 _ Zabvebis epiurebi naxSiris sarezervo svetSi; 6 _ 

ankerebi mosamzadebeli gvirabebis WerSi; 7 _ Weris qanebis winaswari Wris konturi; 8 _ gamomuSave-

buli sivrce; 9 _ ZiriTadi Weris daweva (ΔH1) gaRunvisas; 10 _ mosamzadebeli gvirabebi; 11 _ sagebi 

gverdis amoburcvis simaRle (ΔH2) [10] 
 

amJamad msoflioSi CCBT gamomuSavebul sivrceSi Weris mizanmimarTuli Wris erT-

erTi wamyvani teqnologiaa, romelic gamoricxavs samTo wnevis pikuri datvirTvis gadace-

mas mosamzadebeli gvirabis Weris mdgrad nawilze. 

Weris dajdomisas Camoqcevis siRrme unda iyos gaTvlili iseTnairad, rom kldovani 

konsolis filis tanis CamoWrili nawilis namsxvrevebma qanebis gafxvierebisas moculo-

bis gazrdis Sedegad samuSao aris SenarCunebiT amoyoros gamoRebuli sivrce. erTi mxriv, 

fuWi qaniT amoyorili mosamzadebeli gvirabi Seinaxeba momdevno samuSao ciklisaTvis, 

rac amcirebs mosamzadebeli samuSaoebis Rirebulebas, da, meore mxriv, zrdis wmendiTi 

samuSaoebis warmoebis usafrTxoebis xarisxs. 

Weris qanebis koWis winaswari Wris siRrmis (nax. 1) gaangariSeba xdeba formuliT [10] 

 

 H c =(H G−ΔH 1−ΔH 2 ) / (k−1) ,  ( 1 )  
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sadac HG aris mosamzadebeli gvirabis simaRle, m; ΔH1 – ZiriTadi Weris daweva gaRunvisas, m; 

ΔH2 – iatakis amoburcvis simaRle, m; k – qanebis gafxvierebis koeficienti. 

CCBT-Si gamoyenebul iqna axali samagri masala, ankerebi mudmivi winaRobiTa da didi 

deformaciis unariT (anchor or bolt with constant resistance and large deformation - CRLD) mosamzadebeli 

gvirabebis WerSi (nax. 1), rac uzrunvelyofs gvirabis Weris stabilurobas gamomuSavebul 

sivrceSi qanebis Camoqcevisas [10]. 

foladpolimeruli ankeris kompleqti Sedgeba: foladis Rerosagan, sayelurisagan, 

damWimi qanCisagan, brtyeli sayrdeni elementisa da polimeruli kafsulisagan (nax. 2). 28 _ 

30 mm diametris SpurSi saankero Reros Camagreba xdeba TviTgamyarebadi polieTeruli na-

erTebiT, romlebic dafasoebulia ampulebSi. ampulis Sedgeniloba da misi raodenoba 

SpurSi ganisazRvreba mosamzadebeli gvirabis gamagrebis pasportiT. saankero ReroTi 

xdeba SpurSi moTavsebuli ampulebis gaWyleta da gadmoRvrili naerTis moreva 10 _ 25 wm-

is ganmavlobaSi. naerTis komponentTa Soris mimdinareobs reaqcia, ris Sedegadac 15 _ 170 

wm-Si xdeba misi gamyareba da saankero Reros bolo fiqsirdeba Spuris sangrevTan. gark-

veuli dayovnebis Semdeg ankeris gvirabSi gamoSveril bolos uWeren qanCs da Wimaven. an-

kerebis raodenoba gvirabis Weris farTobis erTeulze gamoiTvleba instruqciis Sesabami-

sad [11]. 

 
 

nax. 2. foladpolimeruli ankeris SpurSi dayenebis sqema: a – polimeruli fisiT savse ampu-

lis Seyvana Spuris sangrevamde; b – saankero Reros Seyvana SpurSi; g – saankero Reros brunvis sa-

SualebiT ampulis gatexa da ankeris bolos miyvana Spuris sangrevamde; d – ankeri muSa mdgomareo-

baSi; 1 – ampula; 2 – Semkvrelisa da Semvsebis narevi; 3 – gamamyarebeli; 4 – saankero Rero 5 – sa-

yeluri; 6 – damWimi qanCi; 7 – brtyeli sayrdeni elementi 

 

ankeruli samagri Semkavebeli tipis samagrisagan gansxvavebiT dayenebis momentidan 

uzrunvelyofs gvirabis WerSi ganlagebuli qanebis masivis Sekvrasa da ganmtkicebas da 

SemdgomSi aqtiurad ewinaaRmdegeba qanebis gadaadgilebis da deformaciis ganviTarebas. es 

upiratesoba SesaZleblobas iZleva liTonis sagrZnoblad naklebi xarjiT uzrunvelvyoT 

saSaxto gvirabebis mdgradobisa da maTi xangrZlivi Senaxvis saimedooba. ankerebis gamoye-

neba ki uzrunvelyofs gvirabebis gamagrebis procesis srul meqanizacias, ris Sedegadac 

SesaZloa Semcirdes Sromis xarjebi da amaRldes gvirabebis gayvanis tempebi; amasTan, 

Semcirdes maTi TviTRirebuleba. 

 

 

daskvna 

amrigad, amosaRebi ubnebis mosamzadebeli gvirabebis mdgradobis uzrunvelyofis 

problema erT-erTi ZiriTadia tyibuli-Saoris sabados SaxtebSi, radgan wmendiTi samuSao-

ebis zonaSi isini kargaven sawyisi kveTis 60 _ 70 %-s. gansakuTrebiT mZime mdgomareobaa 
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mosalodneli tSs-s SaxtebSi lavebis sistemiT damcavi fenebis damuSavebisas, rodesac 

xdeba Weris qanebis sruli Camoqceva da mosamzadebeli gvirabebis gayvana damcavi mTela-

nebis gareSe. am bolo RonisZiebis ganxorcielebisas aucilebelia Tavidan iqnes acile-

buli samTo dartymebi, naxSiris mTelanebis TviTaaleba namuSevar sivrceSi da sxva arasa-

surveli dinamikuri movlenebi. Cveni azriT, aRniSnuli problemis dadebiTad gadawyvetis 

erT-erTi saukeTeso gzaa tSs-s SaxtebSi Cineli mecnierebis gamocdilebisa [10] da sabados 

Taviseburebebis gaTvaliswineba. 

warmodgenili masala did daxmarebas gauwevs specialistebs tyibuli-Saoris saba-

doze Tanamedrove Saxtis mSeneblobis daproeqtebisas.     
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MINING 
 
 

ON MINING TECHNOLOGIES WITHOUT COAL PILLARS BY THE PROTECT  
DEVELOPMENT WORKINGS 

L. Japaridze, T. Pirtskhalava, T. Gobejishvili 

(G. Tsulukidze Institute of Mining) 

 
Resume: There is indicated, that the problem of stability of development workings excavation sites is a major in 

underground coal seams, without which it is impossible to ensure the safety of mining operations and increase technical 
and economic efficiency of exploitation of coal mines Tkibuli-Shaori mine-field (TShF). Currently, the production of 

the mines of Tkibuli severely deformed. In the areas of high rock pressure they lose 60 – 70 % of the cross section. Due 

to the significant increase in overburden pressure with the depth of mining operations and the increase in the length of 
mine workings supported questions propensity to accidents in the field of conjugation and purification development 

workings is 80 – 90 % of the total number of accidents occurring at work in clearing faces. 

To solve the problem there is proposed, developed in China, "the theory of cutting cantilever beam» (CCBT), 
which is currently one of the leading technologies in the world focused roof rock in the mined-out space, which ex-
cludes the transmission peak on a stable part of the preparatory making. Caved rock mass fills out space and keeps the 
space for further reference coal extraction. This method reduces by 50 % the amount of work generated by the landing 
of the roof space and provides 100 % of the coal mining extraction pillar, which results in a significant reduction in the 
cost of coal and most importantly reduces the number of accidents in the mine. 

 
Key words: development workings; rock pressure; the coal mining extraction pillar; the theory of cutting canti-

lever beam; Tkibuli-Shaori mine-field. 

 
 
 
 

ГОРНОЕ ДЕЛО 

 
 

ОБ ОЧИСТНОЙ ВЫЕМКЕ БЕЗ ОСТАВЛЕНИЯ ЦЕЛИКОВ УГЛЯ ДЛЯ ОХРАНЫ 

ПОДГОТОВИТЕЛЬНЫХ ВЫРАБОТОК 

Джапаридзе Л. А., Пирцхлава Т. Г., Гобеджишвили Т. Г. 

(Горный институт им. Г. Цулукидзе) 

 
Резюме: Указано, что проблема обеспечения устойчивости подготовительных выработок выемочных 

участков является одной из основных при подземной разработке угольных пластов, без решения которой 
невозможно обеспечение безопасности горных работ и повышение технико-экономической эффективности 
эксплуатации угольных шахт Ткибули-Шаорского месторождения (ТШМ). Например, в зонах повышенного 

горного давления они теряют 60 – 70 % сечения. В связи со значительным ростом горного давления с глубиной 

горных работ, склонность к несчастным случаям в местах сопряжения очистной и подготовительных выработок 

составляет 80 – 90 % от общего количества несчастных случаев.  

Для решения проблемы предложена, разработанная в Китае, «теория резания консольной балки» 

(“cutting cantilever beam theory”– CCBT), которая в настоящее время является одной из ведущих технологий 

в мире по предварительному резанию пород кровли в выработанном пространстве, что исключает передачу 

пиковой нагрузки на устойчивую часть подготовительной выработки. Обрушенная масса пород заполняет 
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выработанное пространство и сохраняет призабойное пространство для дальнейшего ведения очистной 

выемки. Этот метод на 50 % уменьшает объем работ по посадке кровли выработанного пространства и 

обеспечивает 100 %-ую добычу угля из выемочного столба, в результате чего достигается значительное 

снижение себестоимости угля и, что главное, снижается опасность возникновения аварий в забое. 

 
Ключевые слова: горное давление; длинные столбы угля; теория резания консольной балки; Ткибули-

Шаорское месторождение; устойчивость подготовительных выработок. 
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maTematikis istoriaF 

 

 

 

ariTmetikuli simboloebis saTaveebTan 

cisana papava 

(m. javaxiSvilis saxelobis q. Tbilisis 124-e sajaro skola) 

 

 

reziume: ganxilulia ariTmetikuli cnebebi, aRniSvnebi, simboloebi, niSnebi. mocemu-

lia cnobebi maTi avtorebis Sesaxeb. warmodgenilia ariTmetikis oTxi moqmedebis _ Sekre-

bis, gamoklebis, gamravlebisa da gayofis, nulidan cxramde cifrebis, tolobisa da uto-

lobebis, frCxilebis saxeobebis warmoSobisa da ganviTarebis mokle istoriebi; maTi Seqm-

nis wlebi da avtorebi.  

 

sakvanZo sityvebi: ariTmetika; ariTmetikuli simboloebi; ariTmetikuli moqmedebebi 

(Sekreba, gamokleba, gamravleba, gayofa); toloba; utolobebi; frCxilebi; cifrebi nuli-

dan cxramde.         
 

 

Sesavali 

ariTmetikuli cnebebis, aRniSvnebis, terminebis, simboloebisa da niSnebis, aseve maTi 

Seqmnis TariRebisa da Aavtorebis Sesaxeb. cnobebi qarTulenovan literaturaSi dResdRe-

obiT Zalze mwiria. rodesac saubaria raime martiv sakiTxze, xSirad vambobT xolme, rom 

es iseve advilia, rogorc `2×2=4~, magram sanam kacobrioba am daskvnamde mividoda, mas 

mravalaTaseuli wlis gamocdilebis dagroveba mouwia. ra Tqma unda, winaT es swavleba 

ar mimdinareobda saswavlo dafasTan da merxTan. Uuxsovari droidan adamianebi 

TandaTanobiT eCveodnen garemos da ayalibebdnen cxovrebis wess, aSenebdnen 

sacxovreblebs, amuSavebdnen miwas, swavlobdnen Tvlas, radgan Soreul warsulSic ki, 

rodesac isini jer kidev gamoqvabulebSi cxovrobdnen da cxovelTa tyaviT imosebodnen, 

gverds ver uvlidnen Tvlasa da gazomvebs, amitomac gamoCnda ariTmetikis ganviTarebis 

pirveli Canasaxebi. 
 

 

ZiriTadi nawili 

ariTmetika, rogorc maTematikis damoukidebeli mecniereba, Seiqmna uZveles droSi 

Tvlasa da umartives gazomvebTan dakavSirebul praqtikul moTxovnaTa safuZvelze. igi 

Seiswavlis cifrebiT aRniSnul ricxvebs da maTze oTxi moqmedebis warmoebis wesebs. 

termini arithmos (`ariTmetika~) berZnuli sityvaa da niSnavs ricxvs.Mmagram, radganac 

berZnebs ricxvebad miaCndaT mxolod mTeli ricxvebi, amitom maTi ariTmetika iyo 

mecniereba mTel ricxvebsa da maT Tvisebebze. Cvenamde moRweul Zveli maTematikuri 

azrovnebis Sesaxeb pirvandel wyaroebs warmoadgens Zveli egvipturi werilobiTi 

maTematikuri masalebi _ papirusebi (romlebic Cv. welTaRricxvamde 2 aTasi wlis 

winandelia), amocanebisa da maTi amoxsnis krebuli, mTel ricxvebsa da wiladebze 

moqmedebis wesebi, oRond yovelgvari Teoriuli dasabuTebis gareSe. babilonelebma 

Seadgines lursmuli maTematikuri testebi. Zvelma berZenma maTematikosebma Seqmnes 

ricxvTa Teoriis pirveli Sromebi. maT sagnebis raodenobis aRsaniSnavad gamoigones 
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ricxvebi, romlebic mudmivad icvleboda, xolo am cvlilebebis Sesabamisad, icvleboda 

cifrebis aRmniSvneli simboloebic. 

termini ,,cifri“ Semotanil iqna arabebis mier evropuli qveynebis dapyrobisas da 

aRniSnavda pirvelsawyiss — nuls, xolo XV saukuneSi igi ukve aRniSnavda yvela ricxviT 

simbolos. termini ,,arabuli cifrebi” istoriulad arasworia, radganac Cveni aTvlis 

sistema sawyiss iRebs indoeTidan. varaudoben, rom evropul maTematikaSi es cifrebi 

Semoitana frangma maTematikosma herbertma, romelic SemdgomSi mRvdel silvestr II-is 

saxeliTaa cnobili. man ganaTlebis misaRebad imogzaura espaneTSi, sadac gaecno ,,arabul 

cifrebs“. leonardo pizarelim ki evropel maTematikosebs Soris pirvelma aRiara 

,,arabuli cifrebi“. 

cifrebis formebi 1482 _ 1489 wlebidan TiTqmis ar Secvlila. mkvlevarTa umrav-

lesobis azriT, cifri 0 Semovida maTematikaSi saberZneTidan. zogi maTgani miiCnevs, rom igi 

indoeTidanaa Semosuli, radgan 0-is uZvelesi Canawerebi TariRdeba 876 wliT, xolo 

indoneziaSi 0-is pirveli Canawerebi ukve VII saukuneSia cnobili. aq 0 aRiniSneboda 

wrewiriTa da masSi Cawerili wertiliT. termini nulla figura (,,araviTari simbolo“) gamoCnda 

laTinur enaSi Targmanebis xelnawerebSi XII saukuneSi. termini nulla gvxvdeba agreTve Sukes 
(1484) xelnawerebSi jer kidev XV saukuneSi. cifri 0 ar iTvleba ricxvad. albaT, a. Jirari 

iyo pirveli, romelmac 0 miiRo ricxvad da gantolebis fesvad. marTalia, mogvianebiT (1697) 

valisma ganacxada, rom ,,nuli ar aris ricxvi“, magram eilerma Tavis naSromSi ,,univer-

saluri ariTmetika“ 0 aRiara naturalur ricxvad. cifr 1-s yovelTvis SenarCunebuli 

hqonda pirvandeli forma; 2-iani pirvelad iwereboda arabuli cifris msgavsad, mxolod 

,,TaviT qvemoT’’; 3-ianmac yvela cifrTan SedarebiT ufro metad SeinarCuna Tavisi pirvandeli 

forma, romelic mas hqonda II saukuneSi; 4-iani pirvelad gamoCnda XIII saukuneSi; 5-ianis 

bedic iseTivea, rogorc 2-ianis; 6-ianic TiTqmis Tanamedrove formiT gvxvdeba ukve V 

saukuneSi; 7-iani yvelaze axalgazrda cifria. igi ar gvxvdeba XV_XVI saukunemde, xolo 

cifrebi 8 da 9, 6-ianis msgavsad, ukve V saukunidan ixmareba. 

termini `wiladi” ekuTvnis leonardo pizarelis (1202). terminebi ,,mricxveli“ da 

,,mniSvneli“ SemoiRo maqsim planudim XIII saukunis bolos, termini ,,Cveulebrivi wiladi“ _ 

tranSanma (1558), xolo ,,wesieri“ da ,,arawesieri“ wiladebis cnebebi _ ungrelma zengerma 

(1747). wiladebis gaerTmniSvnelianeba gvxvdeba ukve XIII saukuneSi, xolo TviT operaciis 

dasaxeleba daamkvidra region mantinam (1464). 

aTwiladi SemoRebulia flamandeli inJinris stevinis mier (1585). aTwiladisa da wi-

ladis saxelebi _ elendis mier (1724). Cveulebrivi wiladebisa da aTwiladi niSnebis ur-

TierTqmedebebi pirvelad aRwera kavalerma (1643), manve SemoiRo perioduli aTwiladebi, 

romelTa ZiriTadi Tvisebebi pirvelma gotfrid vilhelm laibnicma daadgina. arqimedes 

periodSi mricxvels werdnen mniSvnelis Tavze xazis gareSe. Tanamedrove Canaweri saTaves 

iRebs indoelebisagan, arabebmac maTgan gadaiRes, xolo mniSvnelsa da mricxvels Soris 

xazi pirvelad gamoiyena leonardo pizarelim (1202). varaudoben, rom es man gadmoiRo ara-

bebisagan. aTwilad niSnebSi mTelisa da aTwiladebis gamosayofad mZime SemoiRo ita-

lielma astronomma majinim (1529) da Semdeg gamoiyena neperma (1617). manamde mZimis nacvlad 

iwereboda cifri 0 frCxilebiT (magaliTad 7,6=7(0)6) an gamoiyofoda vertikaluri xaziT. 

paralelurad gaCnda moqmedebebis (Sekreba, gamokleba, gamravleba da gayofa) Sesabamisi 

niSnebis Seqmnis aucilebloba.  

plusi (laTinurad plus – “metad”), Sesabamisi maTematikuri niSani ,,+“, aRniSnavs Se-

krebas an dadebiT ricxvs. 

minusi (laTinurad minus _ ,,naklebad“) Sesabamisi maTematikuri niSani ,,_“, aRniSnavs 

gamoklebas an uaryofiT ricxvs. 

gamoklebis operaciis Sesasruleblad ZvelberZenma maTematikosma diofante aleqsan-

drielma (III s.) SemoiRo niSani (Ψ), gadabrunebuli aso, romlis Semdeg SeiZleba nebismieri 

mravalwevris Cawera: jer Caiwereboda yvela dadebiTi wevri, Semdeg niSani (_), xolo Semdeg 

yvela uaryofiTi wevri. `plus~ da `minus~ terminebi, rogorc moqmedebis aRmniSvneli, 
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niSnebi, pirvelad maTematikis istoriaSi gamoiyena enestresim XIV saukunis italiur 

algebraSi mxolod im gansxvavebiT, rom moqmedebas aRniSnavdnen sityvebis pirveli asoebiT 

_ p-Ti da m-iT. Sekrebisa da gamoklebis Tanamedrove aRniSvnebi ,,+“ da ,,_“ XV saukunis 

bolos SemoRio germanelma maTematikosma ian vidmanma da gamoaqveyna 1489 wels algebris 

saxelmZRvaneloSi ,,swrafi da lamazi angariSi vaWarTaTvis“. am niSnebis farTod danergvas 

umTavresad xeli Seuwyo algebris pirveli saxelmZRvaneloebis Seqmnam, romelTagan 

aRsaniSnavia gramatiusis saxelmZRvanelo (1518). Semdeg am simboloebs iyenebs robert 

rekordi (1557), uiliam outredi (1631), harioti (1631), ramusi (1555), f. vieta (1579) da sxv., 

magram XVI saukunis italieli maTematikosebi kardano, tartali, bambeli da sxv. 

upiratesobas ,,+“ da ,,_“ niSnebTan SedarebiT p da m asoebs aniWebdnen. 

arsebobs sxva mosazrebac, niSani “plusi” warmoiqmna laTinuri et-dan, romelic 

aRniSnavda ,,da“ kavSirs. igi jer gardaiqmna t asod, xolo Semdeg ubralod ,,+“-ad. 

arsebobs mosazreba, rom ,,+“ niSnis warmoSoba ganapiroba savaWro praqtikam, kerZod, i. 

vidmanis samSobloSi (CexeTSi) mosaxleobis saqmianobaSi did rols asrulebda RviniT 

vaWroba; gayiduli Rvinis raodenobas kasrebze aRniSnavdnen patara xaziT (_), xolo 

maragis aRdgenisas mas gadaxazavdnen, ris Sedegadac miiReboda jvris formis (+) niSani. 

SesaZlebelia swored ase warmoiSva ,,+“ da ,,_“ simboloebi. magram mTeli saukunis 

ganmavlobaSi maT nacvlad sxva niSnebs iyenebdnen. zogierTi avtori upiratesobas aniWebda 

cnobil p da m niSnebs. fransua vietam 1591 wels sakuTari niSanic (†) SemoiRo, romelsac 

Semdeg iyenebdnen erigoni (1634), iumi (1635), hiugensi (1673), lopitali (1694). r. rekordi ,,=“ 

niSniT aRniSnavda ,,tolobas“, xolo f. vieta mas iyenebda, rogorc gamoklebis niSans. 

gaerTianebuli „ ±“ niSani pirvelad gamoiyena a. Jirarim (1626). Semdgom am niSniT sar-

geblobdnen valisi (1685), van sxouteni (1695), iakob bernuli (1701), portugalieli maTema-

tikosi kunia (1790 wlidan) da uilkinsi (1800). pirvelad uilkinsma gansazRvra ,,+“-isa da 

,,_“-is ormagi mniSvneloba (1800). igi gamoiyeneboda moqmedebis niSnebisa da dadebiTi da 

uaryofiTi ricxvebis aRmniSvnelad. amasTan, maTematikosebs Soris mixeil Stifeli iyo 

pirveli, vinc uaryofiT ricxvebs ganixilavda, rogorc nulze naklebs. 

gamravleba pirvelad naxsenebia Zvel berZnul CanawerebSi. zmna multiplicare (gamrav-

leba) pirv აelad gvxvdeba vitrevis naSromSi (I s.), xolo laTinuri sityv  prodyctym xSirad 

ixmareba XIII saukuneSi. gamravlebis mraval aRniSvnaTa Soris iyo marTkuTxedis gamosax-

uleba (□) rogorc imis simbolo, rom misi farTobi miiReba ori ganzomilebis gadamravle-

biT. swored amis gamo TiTqmis XVII saukunemde ,,gamravlebis“ magivrad ixmareboda termini 

,,marTkuTxedi“. 

თgamravlebis, rogorc moqmedebis, pirveli gansazRvra ekuTvni  berZnebs; termini 

,,mamravli“ ki _ boecias (VI s.), ,,samravli“ _ sakroboskos (XIII s.). gamravlebis xelovnebas 

Sua saukuneebSic ki arc Tu ise bevri flobda. 

gamravlebis niSnebidan dRevandlamde yvelaze metad gavrcelebuli iyo M _ operaciis 

saxelwodebidan Multiplication (analogiurad, gayofisaTvis SerCeuli teminisa D _ Division). ase 

aqvs Cawerili gamravleba m. Stifels (1545), stevins (1585) da sxvebs. xolo gamravlebis niSa-

ni ,,×“ SemoiRo uiliam outredma (1631), SesaZloa Sekrebis ,,+“ niSnis analogiiT. wertiliT (.) 

aRniSnuli gamravlebis niSani pirvelad gamoiyena regiomontanam (1470), Semdeg _ Tomas ha-

riotim (1631); es aRniSvna m. Llaibnicmac miiRo (1693); Tumca sayovelTao xmarebaSi es niSani 

Sevida volfis wignis _ ,,yvela mecnierebis safuZvlebis“_ wyalobiT (1710). 

gayofa gamravlebis Sebrunebuli moqmedebaa, romlis amocanaa oridan erT-erTi Tana-

mamravlis povna, rodesac cnobilia maTi namravli da meore Tanamamravli. marTalia, Zve-

lad gamravleba rTul saqmed iTvleboda, magram unda iTqvas, rom gayofa gacilebiT 

ufro rTuli moqmedebaa. amitomac iyo, rom adrindel maTematikaSi gayofa saerTod ar 

arsebobda da mas asrulebdnen TanamamravlTa gamoklebiT. am meTodma XIV-XV saukunemde 
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iarseba, romelic, ra Tqma unda, sakmaod Zneli da grZeli iyo. amitomac Tavidanve gayofis 

xelovnebas TiTo-orola Tu flobda, Semdeg periodSi ki gayofis mravali meTodi Seiqmna. 

gayofis Tanamedrove xerxi pirvelad aRwerilia ucnobi avtoris italiur xelnawerSi 

(1460). gayofis Sedegs didxans ,,gayofis jams“ uwodebdnen. sityva ,,ganayofi“ da gayofis 

aRmniSvneli niSani ori wertili (:) pirvelad SemoiRo leonardo pizarelim (1202), xolo 

Semdeg sistematurad gvxvdeba iordan nemorarisTan (XIII s-is pirveli naxevari). terminebi 

_ ,,gasayofi“, ,,gamyofi“ da ,,ganayofi“ _ pirvelad gamoiyena u. herbertma X saukunis 

bolos, xolo Sesabamisi rusuli terminebi SemoiRo magnickim Tavis ariTmetikaSi 1703 

wels. gayofis aRsaniSnavad horizontaluri da daxrili xazi pirvelad gamoiyena u. 

jonsma 1633 wels. romelsac Semdgom xmarobda g. laibnicic (1684). gayofis operaciebis 

aRsaniSnavad am simboloebis gverdiT, rogorc ukve aRvniSneT, iyenebdnen D asos. gayofisa 

da gamravlebisaTvis SerCeuli D da M simboloebi pirvelad gamoCnda Stifelis wignSi 

,,germanuli ariTmetika“ (1545). Sveicarielma ranma 1659 wels SemoiRo aRniSvna ,,÷“, romel-

ic dRemde farTod gamoiyeneba inglissa da amerikaSi. magram zogierTi monacemiT am ni-

Sans l. pelis miaweren (XVII s.). 

nulze gayofa rom ar SeiZleba, amaSi darwmunebulia skolis yvela moswavle, radgan 

igi miRebulia rogorc aqsioma, magram, Tu mainc davsvamT kiTxvas _ ratom ? maSin winaswar 

ganvixiloT, magaliTad, naSTi, ras niSnavs 5-3? skolis moswavle amas ubralod upasuxebs: 

unda aviRoT xuTi sagani, gamovakloT sami da SevxedoT ramdeni darCeba, magram maTemati-

kosebi am amocanas sruliad sxvagvarad amoxsnidnen. ar sruldeba araviTari gamokleba, 

sruldeba mxolod Sekreba. Canaweri 5-3 aRniSnavs iseT ricxvs, romlisTvisac 3-is damate-

biT miiReba 5. e. i. 5-3 X+3=5, gantolebis mokle Canaweria. am gantolebaSi ar aris aravi-

Tari gamokleba, saWiroa mxolod Sesabamisi ricxvis moZebna. zustad aseTive mdgomareobaa 

იgamravleb sa da gayofis drosac. Canaweri 8:4 SeiZleba gavigoT, rogorc Sedegi 8 sagnis 

ganawilebisa 4 Tanabar grovad. Mmagram sinamdvileSi 4×X=8. aq, cxadia, Tu ratom ar SeiZ-

leba (ufro sworad, SeuZlebelia) nulze gayofa. 5 : 0-is mokle Canaweria 0×X=5. e. i. unda 

moiZebnos iseTi ricxvi, romelic 0-ze gamravlebisas mogvcems 5-s. meore mxriv, Cven viciT, 

rom 0- აze gamravlebiT yovelTvis miiReb  0, rac 0-is ganuyofeli Tvisebaa, ufro zustad 

misi gansazRvris nawilia. iseTi ricxvi, romelic 0-ze gamravlebiT mogvcems 0-isagan 

gansxvavebul raime ricxvs, ubralod ar arsebobs. e. i. Cvens amocanas ara aqvs amonaxsni, 

rac imas niSnavs, rom Canaweri 5:0 ar Seesabameba araviTar konkretul ricxvs. igi ubra-

lod arafers niSnavs da amitomac amboben, rom 0-ze gayofa ar SeiZleba. 

magram aq SeiZleba daisvas kiTxva, SesaZlebelia 0 gaiyos 0-ze? marTlac, gantoleba 

0×X=0 amoxsna SesaZlebelia. magaliTad, Tu X=0, maSin miviRebT 0×0=0. aqedan gamomdina-

reobs, rom 0:0=0? davuSvaT, X=1, maSin miviRebT 0×1=0, e.i. 0:0=1? aseve SesaZlebelia aviRoT 

nebismieri ricxvi da miviRoT 0:0=10; 0:0=570 da a.S. e. i. Tu am gantolebis amoxsniT SesaZ-

lebelia SevarCioT nebismieri ricxvi, maSin Cven ar gagvaCnia araviTari safuZveli Sevar-

CioT romelime maTgani. e. i. Cven ver vityviT, romeli ricxvi Seesabameba 0:0 Canawers da, 

radganac es asea, unda vaRiaroT, rom am Canawers ar aqvs araviTari azri. aqedan gamomdi-

nare, SeiZleba davaskvnaT, rom 0-ze gayofa ar SeiZleba TviT 0-isac ki. e.i. miiReba ga-

nuzRvreloba. 0/0 saxis ganuzRvreloba yovelgvari aRniSvnebis gareSe pirvelad gamoiyena 

giiom fransua antuan lopitalma (1696). igive simbolo gamoCnda iohan bernulis sawyis we-

rilebSic (1730). 

tolobis specialuri niSnis SemoRebamde ixmareboda termini ,,udris“ msoflios sxva-

dasxva enaze; Semdgom xmarebaSi Semovida sityva acquatur (,,toli“), xolo 1557 wels ingli-

selma eqimma da maTematikosma robert rekordim SemoiRo niSani ,,=“, romelic simbolurad 

imas aRniSnavda, rom araferi ar aris toli, garda ori paraleluri swori xazisa. amis Se-

saxeb man gamoaqveyna Tavis wignSi ,,gonebamaxvilobis salesi qva“. es niSani amokveTilia r. 

rekordis saflavis qvaze. tolobis niSani (=) mogvianebiT iqna aRiarebuli. XVI da XVII sau-
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kuneebSi mravali აavtori tolobis niSnad iyenebd  simbolos (∥) an sityvas ,,tolia“. cnobi-

lia, agreTve, rom tolobis niSans r. rekordis Tanamedrove an SesaZloa sxva maTematikose-

bi, kerZod neperi da italieli bombeli, ufro adrec iyenebdnen. aseTi mdgomareoba imitom 

warmoiSva, rom ,,=“ niSani zogjer sxva azriTac ixmareboda. magaliTad, f. vieta, a. Jirari 

da sxvebi am simboloTi aRniSnavdnen ariTmetikul sxvaobas. dekartTan (1637) ,,=“ niSniT 

aRiniSneboda ±. tolobis niSani sabolood daamkvidres u. outredma, T. hariotim, baroum, 

niutonma da sxva maTematikosebma. g. laibnici udides mniSvnelobas aniWerda maTematikur 

simboloebs, ris gamoc ,,=“-is niSnis gamoyenebisas meryeobda: amerikeli avtorebi tolobis 

niSnis win mZimes svamdnen (,=). mxolod XVIII saukunis bolos daiwyes ,,=“ niSanis farTod 

gamoiyeneba, rasac didad Seuwyo xeli g. laibnicisa da misi mimdevrebis mier am niSnis in-

tensiurma gamoyenebam, maTma avtoritetma da popularobam evropaSi. 

miaxloebiTi tolobis niSans Zveli saberZneTis maTematikosebi aRniSnavdnen 
.

 
 
 

 

asoTi, Semdeg igi Seicvala `~" ითniSn . xolo `≈“≈simbolo SemoiRo germanelma 

maTematikosma nikoloz giunterma (1882). 

utolobaa or gamosaxulebas Soris moTavsebuli erT-erTi niSani: >, ≥, <, ≤,≠, >>, <<. 

utolobebi gamosaxavs ricxvebsa da sidideebs Soris Tanafardobas da miuTiTebs, Tu 

romeli maTgania meti an naklebi. 

utolobis aRsaniSnavad sxvadasxva epoqaSi sxvadasxva niSani da sityva (,,meti“ an 

,,naklebi“) iyo SemoRebuli. tolobis niSnis SemoRebidan mxolod 74 wlis Semdeg 

ingliselma mecnierma Tomas hariotma (1631) gamoiyena amJamad arsebuli utolobis niSani 

da Tanac Semdegi sityvebiT daasabuTa: Tu ori sidide toli ar aris, maSin am 

Tanafardobis gamomsaxveli simboloc (monakveTebi) ar aris paraleluri, e. i. isini unda 

ikveTebodnen; gadakveTa SeiZleba moxdes marjvniv (>) an marcxniv (<). SeiZleba 

gagvikvirdes kidec, rom r. rekordis mier SemoTavazebuli tolobis niSani “ = ” didi xnis 

ganmavlobaSi ar gamoiyeneboda, maSin rodesac utolobebis niSnebi (>) (<) umokles droSi 

iqna aRiarebuli. aq mkafiod dadasturda tipografiis aRWurvilobis gavlena maTematikuri 

simboloebis xvedrze. 

niSnebi ≥ da ≤ ki erTi saukunis Semdeg gamoigona parizelma hidrografma hukem da 

maleve Sevida xmarebaSi. niSnebi >> da << SemoRebul iqna puankaresa da borelis mier 

(1901) pirvelad mwkrivebis Sedarebisas da Semdeg miiRes ,,gacilebiT metis“ da ,,gacilebiT 

naklebis“ mniSvnelobiT.   

frCxilebi maTematikuri niSnebia, romlebic gamoiyeneba sxvadasxva maTematikuri cnebis 

aRsaniSnavad, mravalwevridan fesvis amoRebisas an maTematikuri formulis raime nawilis 

gamosayofad. Tanamedrove epoqaSi farTod gamoiyeneba mrgvali ( ), kvadratuli [ ], figuruli 

{ } da kuTxuri < > frCxilebi, xolo TviT saxelwodeba Klammer (,,frCxilebi“) SemoiRo 

lenard eilerma 1770 wels. XV saukunidan moyolebuli, am specialuri simboloebis 

gamoCenamde, frCxilebSi Casasmeli gamosaxulebis win iwereboda sityva collect (Sekreba) da igi 
asrulebda frCxilebis funqcias. Suki mravalwevridan fesvis amosaRebad gamosaxulebis win 

gadaxazul R-s svamda da xazgasmiT aRniSnavda, Tu saidan iRebda fesvs (1484), aseTive 

aRniSvnas iyenebda bombelic (1550). mrgvali frCxilebi pirvelad SemoiRo mixeil Stifelma 

(1544), romelic am niSans umetesad gamosaxulebis win werda; mrgval frCxilebs iyenebdnen 

agreTve tartali (1556) da a. Jirari (1629) TavianT SromebSi. r. bombeli Tavisi ,,algebris“ 

nabeWd gamocemaSi (1572) mrgvali frCxilebis nacvlad werda laTinur “el” (l) .asos, romelic 

gaxda kvadratuli frCxilebis gamoyenebis dasawyisi, Tumca mTeli XVII saukunis 

ganmavlobaSi frCxilebis nacvlad iyenebdnen xazebs, romelsac avlebdnen ara mravalwevris 

qvemoT, aramed zemoT (dekarte, t. harioti, i. hude, isaak niutoni, lopitali, g. laibnici) 

figuruli frCxilebi pirvelad gamoiyena f. vietam (1593). 
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frCxilebis farTo gamoyeneba maTematikur wignebsa da statiebSi daiwyes mxolod 

XVIII saukunisis pirveli naxevridan udidesi maTematikosebis g. laibnicisa da f. vietas 

wyalobiT.  

 

daskvna 

amrigad, Cvens Tanamedroveebs kidev erTxel SevaxseneT, Tu ra pirobebSi Caisaxa da 

Seiqmna ariTmetika, rogorc maTematikis damoukidebeli mecniereba, romelsac mohyva 

ricxvebis, Sesabamisad, maTi aRmniSvneli 0-dan 9-mde cifrebis, wiladebis, aTwiladebis, 

maTi calkeuli elementebisa da formebis Camoyalibeba. cxrilis saxiT warmodgenilia 

ariTmetikuli simboloebi, avtorebi da maTi SemoRebis TariRebi. 

 

ariTmetikuli simboloebis mniSvnelobebi (avtori, SemoRebis TariRi)  
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rigiTi 

№  

niSani  mniSvneloba avtori weli

1 + Sekreba ian vidmani 1489 

2 _ gamokleba ian vidmani 1489 

3 ± gaerTianebuli albert Jirari 1626 

4 × gamravleba uiliam outredi 1631 

5 . gamravleba gotfrid vilhelm 

laibnici 
1698 

6 :  gayofa  leonardo pizareli 1202 

7 ÷ gayofa iohan raini 1959 

8 / gayofa uiliams jonsoni  1633 

9 = toloba robert rekordi 1557 

10 ≈ miaxloebiTi toloba adam giunteri 1882 

11 > meti Tomas harioti 1631 

12 ≥ meti an toli robert huki XVIII ს.

13 < naklebi Tomas harioti 1631 

14 ≤ naklebi an toli robert huki XVIII ს. 

15 >> gacilebiT meti puankare, boreli 1901 

16 << gacilebiT naklebi puankare, boreli 1901 

17 ( ) mrgvali frCxilebi mixeil Stifeli 1544 

18 [ ] kvadratuli frCxilebi rafaelo bombeli 1572 

19 { } figuruli frCxilebi frans vieta 1593 
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HISTORY OF MATHEMATICS  
 
 

AT THE BEGINING OF THE ARITHMETICAL SYMBOLS 

Ts. Papava 

(M. JavakhiSvili Tbilisi 124 public scool) 

 
Resume: There are considered the arithmetic concepts, designations, symbols, signs. There are stated data on 

their authors. There are presented brief stories of origination and development of four arithmetic operations: addition, 
subtraction, multiplication and division; the numbers from zero to nine, varieties of equality, inequality and brackets. 
The dates of their creation and authors are given.  

 
Key words: arithmetic; arithmetical symbols; arithmetical operation: addition, subtraction, multiplication and 

division; brackets; digits from one to nine; equality; inequality. 

 
 
 
 

ИСТОРИЯ МАТЕМАТИКИ 

 
 

У ИСТОКАХ АРИФМЕТИЧЕСКИХ СИМВОЛОВ 

Папава Ц. А. 

(124-ая публичная школа г. Тбилиси им. М. Джавахишвили)    

 
Резюме: Рассмотрены арифметические понятия, обозначения, символы, знаки. Приведены сведения об 

их авторах. Представлены короткие истории возникновения и развития четырех арифметических действий: 
сложения, вычитания, умножения и деления; чисел от нуля до девяти; разновидностей равенства и неравенства; 
скобок; годы их создания и авторы.  

 
Ключевые слова: арифметика; арифметические символы; арифметические действия: сложение, 

вычитание, умножение, деление; неравенства; равенства; скобки; числа от нуля до девяти.  
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saqarTvelos mecnierebaTa  

erovnul akademiaSi 

 

 

 

inovaciuri ganviTareba _ ekonomikis warmatebis sawindari 

aleqsi mirianaSvili 

(saqarTvelos mecnierebaTa erovnuli akademia) 

sadReisod ukeTesi da ufro Wkuas axlo 

iqneboda gvefiqra maszed, rac dRes xelTa 

gvaqvs da, rac SeiZleba simdidris karga 

mozrdil wyarod gadaeqces Cvens qveyanas, 

Tuki xelSemwyobi eyoleba. 

ilia WavWavaZe 

 

 

reziume: saqarTvelos mecnierebaTa erovnul akademiaSi Catarda inovaciebis da 

maRali teqnologiebis Tematikisadmi miZRvnili gamofena. eqspoziciis mizani iyo qveyanaSi 

arsebuli gamoyenebiTi kvlevebis Sedegebis, axali samecniero-teqnologiuri miRwevebis 

farTo sazogadoebisTvis gacnoba, maTi popularizacia da biznes-seqtorSi praqtikuli 

realizaciis xelSewyoba. gamofenam didi interesi da saTanado reagireba gamoiwvia, 

rogorc mecnierebis da inJinrebis mxridan, aseve biznes warmomadgenlebisganac.  

 

sakvanZo sityvebi:  gamogoneba; eqspozicia; inovacia; posteri; teqnologiebi.   

 

 

Sesavali 

sainovacio-teqnologiuri saqmianoba qveynis ekonomikisaTvis metad aqtualuri da 

mniSvnelovani sferoa, romelmac xeli unda Seuwyos ekonomikuri da socialuri ganviTa-

rebis problemebis farTo speqtris gadawyvetas, novaciebisa da axali teqnologiebis 

warmoebaSi gamoyenebis daCqarebas, axali teqnikisa da teqnologiebis damuSavebasa da maT 

komercializaciaSi qveyanaSi arsebuli inteleqtualuri potencialis aqtiurad CarTvas. 

samecniero-teqnikuri saqmianoba samarTlianad ganixileba, rogorc inovaciuri sferos na-

wili, romelic, Tavis mxriv, warmoadgens ekonomikis evoluciuri TviTganviTarebis birTvs. 

dRes ekonomikis saministroSi arsebobs inovaciebis da teqnologiebis saagento; parla-

mentis dargobriv komitetTan funqcionirebs inovaciebis komisia. am iniciativas gamo-

exmaura saqarTvelos mecnierebaTa erovnuli akademiac, romelic aqtiurad monawileobs am 

procesSi, sadac Seiqmna inovaciebisa da maRali teqnologiebis centri, romelsac aka-

demiis prezidenti giorgi kvesitaZe xelmZRvanelobs. 

gasuli wlis ivnisis dasawyisSi akademikos irakli Jordanias TaosnobiT saqarTve-

los mecnierebaTa erovnul akademiaSi moewyo inovaciebisa da maRali teqnologiebis 

Tematikisadmi miZRvnili mniSvnelovani gamofena. RonisZiebis mizani iyo Cvens qveyanaSi 

arsebuli gamoyenebiTi kvlevebis Sedegebis, axali samecniero-teqnologiuri ideebis far-

To sazogadoebisTvis gacnoba, maTi popularizacia da biznes seqtorSi praqtikuli 

realizaciis xelSewyoba.  

respublikurma gamofenam saxelwodebiT “inovaciuri da mecnierebatevadi produqciis 

nimuSebi” praqtikulad moicva ekonomikis yvela dargi _ medicina, bioteqnologiebi, 

farmakologia, ekologia, agraruli seqtori, manqanaTmSenebloba, metalurgia, masalaT-
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mcodneoba, nanoteqnologia, mikroeleqtronika, seismologia da usafrTxoeba, arqiteqtura 

da mSenebloba.  

gamofenili eqsponatebidan pirvel rigSi aRsaniSnavia soxumis ilia vekuas fizika-

teqnikis institutis mier warmodgenili nimuSebi. es instituti gansakuTrebul yuradRebas 

imsaxurebs. afxazeTSi inicirebuli konfliqti mZime dartyma iyo am institutisaTvis, misi 

samecniero-teqnologiuri potencialisa da samomavlo gegmebisaTvis. 

saerTaSoriso aRiarebis miuxedavad, institutisaTvis es Zalze rTuli periodi iyo. 

samwuxarod, mxolod 2011 wels gadawyda institutis dabinavebis sakiTxi da mokle droSi 

institutis TanamSromelTa kolosaluri Sromisa da Zalisxmevis Sedegad gamoyofil far-

Tobebze Tanamedrove samecniero-kvleviTi da teqnologiuri laboratoriebi Camoyalibda. 

institutis warmatebasa da misi saerTaSoriso prestiJis zrdaze miuTiTebs Tanam-

Sromloba msoflios iseT aRiarebul centrebTan, rogorebicaa los-alamosis, livermo-

ris, berklis, brukhavenis erovnuli laboratoriebi (aSS), ukrainis erovnuli samecniero 

centri _ xarkovis fizika-teqnikis instituti, alma-aTisa da taSkentis birTvuli kvlevis 

centrebi, aseve saerTaSoriso centrebi _ STCU, ISTC, CNCP da sxv. 

maTi mxardaWeriTa da TanamSromlobiT Sesrulda 25-ze meti saerTaSoriso, maT So-

ris miznobrivi da sapartnioro proeqti, rac gadamwyveti aRmoCnda institutis SenarCune-

bisaTvis im periodSi. 

  

 
 

     nax. 1. i. vekuas fizika-teqnikis institutis eqspozicia 

 

institutma gamofenaze warmoadgina inovaciuri masalebisa da nakeTobaTa eqsperimen-

tuli da sacdeli nimuSebi (nax. 1), romelTa komercializacia realuria: 

 siliciumis, germaniumis da silicium-germaniumis monokristalebi da maTgan damza-

debuli struqturebi mzis gardamqmnelebisa da fotodeteqtorebis Sesaqmnelad; 

 maRaltemperaturul vakuumur RumelSi miRebuli multikomponenturi maRali max-

asiaTeblebis matriculi, keramikuli da zegamtari nimuSebi; 

 magnetronebi m 20 da m 60; 

 maRaltemperaturuli zegamtari fxvnilebi da nimuSebi; 

 bazaltis fibrisa da qerclis safuZvelze damzadebuli Tbosaizolacio masalebis 

nimuSebi; 

gamofenaze mravalferovani da yvelaze masStaburi eqspozicia warmoadgina ferdi-

nand TavaZis metalurgiisa da masalaTmcodneobis institutma:  
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 liTonis Camosxmisa da glinvis procesebis SerwymiT, anu “usxmulo glinvis” meTo-

diT miRebuli namzadi. arsebul teqnologiebTan SedarebiT aRniSnuli meTodis upi-

ratesoba isaa, rom Camosxmisa da glinvis procesSi miRebuli pirveladi namzadis sisqis 

mniSvnelovnad SemcirebiT mkveTrad mcirdeba Semdgomi glinvis gatarebaTa raodenoba, 

rac praqtikulad xsnis namzadis damatebiTi gaxurebis problemas;  

 kompleqsuri ganmJangveli – ferosilikoalumini, romelic miiReba tyibulis nax-

Sirebis gamdidrebis maRalnacriani qanebisa da widanacruli narCenebisagan. damuSavebuli 

teqnologiis warmoebaSi danergva saSualebas iZleva metalurgiuli gadamuSavebisas gamo-

yenebul iqnes  widanacruli narCenebi da maRalnacriani qanebi;  

 naxevrad uwyveti Camosxmis meTodiT miRebuli Tujis sqelkedliani Rrutaniani 

namzadebi.  

 nanokristaluri sali Senadnobebi _ nanokristaluri boris karbidi, boris nit-

ridi, spilenZiT plakirebuli boris nitridi, nanoligatura foladebis legirebisa da mo-

dificirebisaTvis (nax. 2).  
 

 
     

nax. 2. keramikuli masalebi titanis karbo-nitrid-boridebis fuZeze 

 

titanis karbo-nitrid-boridebis fuZeze damzadebuli keramikuli masalebi, romlebic 

SeiZleba gamoyenebul iqnes rogorc sajavSne elementebi individualuri TavdacvisTvis, 

ise teqnikis dasacavad. SemuSavebulia Ti-Al sistemaSi erTfaziani da nanostruqturuli 

uforo kompaqturi nakeTobebis miRebis Tms (TviTgavrcelebadi maRaltemperaturuli 

sinTezi) teqnologia. aseve, kompoziciuri masalis miRebis originaluri, SedarebiT iafi 

teqnologia, romelic emyareba TviTgavrcelebadi maRaltemperaturuli sinTezisa da 

eleqtroglinvis Serwymul process.  

Zalian saintereso teqnologias warmoadgenda liTonebis koroziuli qcevis kvleva 

zRvis wyalsa da tenian subtropikul atmosferoSi.  daCqarebuli meTodiT koroziuli ga-

mocdebi Catarda xelovnuri klimatis kamerebSi, sadac eleqtroqimiuri, maTematikuri mo-

delirebis da prognozirebis meTodebis gamoyenebiT xdeba koroziis saxeebis dadgena da 

Sesabamisi dacvis meTodebis SemuSaveba. myar xsnarebSi aRmoCenili radiaciuli dono-

rebisa da aqceptorebis urTierTkompensaciis movlenaze dayrdnobiT damuSavebul iqna ra-

diaciulad mdgradi optikuri masalis miRebis teqnologia, siliciumis kristalebis 

miRebis ekologiurad usafrTxo teqnologia. miRebulia “mziuri” xarisxis siliciumis 

poli-  da monokristalebi  mimarTuli kristalizaciiT (nax. 3).  
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nax. 3. radiaciulad mdgradi optikuri masalis miRebis teqnologia 

 
saqarTvelos ekonomikisa da mdgradi ganviTarebis saministrosTan arsebuli saqar-

Tvelos maRali teqnologiebis erovnuli centri (yofili stabiluri izotopebis 

instituti) dRes TanamSromlobs Sveicariul, holandiur da aSS-is firmebTan, romlebmac 

ganaxorciela pirdapiri investicia 10 mln aSS dolaris odenobiT samedicino diagnos-

tikis preparatebis Sesaqmnelad. stabiluri izotopebis warmoebis gazrdasTan dakavSire-

biT warmodgenil posterebze aRniSnulia Semdgomi ganviTarebis da investiciebis mniSvne-

lovani zrdis perspeqtivebi.  

saqarTvelos teqnikuri universitetis profesorma vaJa jamarjaSvilma warmoadgina 

unikaluri proeqti “saqarTvelos Savi zRvispireTis TbosiciviT momarageba koevoluciuri 

meTodiT”. proeqti dafuZnebulia Sav zRvaSi wylis temperaturis siRrmis mixedviT ano-

maliur ganawilebaze. sxva zRvebisa da okeaneebisgan gansxvavebiT TermosolSi 30_50 m-dan 

150_200 m siRrmemde wylis temperatura q. baTumis akvatoriidan anakliis akvatoriis CaT-

vliT Seadgens 8 – 8,4 oC-s da praqtikulad ar icvleba wlis ganmavlobaSi. faqtobrivad 

Savi zRvis siRrmuli wylis nakadi TermosolSi, erTi mxriv, sicivis, xolo, meore mxriv, 

dabalpotenciuri siTbos kolosalur, praqtikulad amouwurav da ganaxlebad wyaros 

warmoadgens. 

proeqtis Tanaxmad, TbosiciviT momaragebis inovaciuri meTodi msxvil sastumroebSi, 

saporto da samrewvelo daniSnulebis SenobebSi, sacxovrebel, gamajansaRebel da spor-

tul kompleqsebSi, lojistikis centrebSi, saTburebSi da sxva obieqtebSi uzrunvelyofs:  

1. siciviT momaragebas, anu Senobis oTaxebSi, saofise sivrceebSi, saTavsebSi da sxv. 

haeris kondicirebas _ gagrilebas 10_12-jer naklebi eleqtroenergiis xarjiT tradiciul, 

orTqlkompresiul meTodTan SedarebiT;  

2. wlis ganmavlobaSi mudmivad cxeli wyliT momaragebas da zamTris TveebSi gaT-

bobis dros wliuri saeqspluatacio xarjebis 2,5-jer Semcirebas tradiciul sistemasTan 
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_ bunebriv airze momuSave “boilerebTan” _ SedarebiT. amasTan, inovaciuri sistemis 

danergvisas aRar moxdeba atmosferoSi naxSiroJangis generacia.  

Zalian didi interesi gamoiwvia saqarTvelos saxelmwifo samedicino universitetis 

profesoris merab dvalis (klinika “axali mzeris” xelmZRvaneli) posterebma, romlebzec 

asaxuli iyo axali inovaciuri meTodi Tvalis daavadebebis diagnostikisa da Semdgomi 

mkurnalobisTvis (nax. 4). 

 

 
 

nax. 4. klinika “axali mzeris” inovaciuri teqnologiis posteri 

 

aRniSnul gamofenaze farTod iyo warmodgenili Sps “saqgzamecniereba” (saqarTvelos 

gzaTa samecniero-kvleviTi da sawarmoo-teqnologiuri kompleqsuri instituti), romlis 

xelmZRvanelia profesori, transportis saerTaSoriso akademiis akademikosi Tamaz 

SilakaZe. 

 

 
 

nax. 5. saqarTvelos gzaTa samecniero-kvleviTi da sawarmoo-teqnologiuri  

kompleqsuri institutis eqspozicia 
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periodSi, danarCen dros igi gamorTulia. am sistemas SeuZlia muSaoba mTeli wlis 

ganmavlobaSi Zvirad Rirebuli zedmeti detalebis damatebis gareSe. es aris mzis axali 

modelis sistema, romelic zamTris periodSi ar iyineba da damatebiT Tbogadamcemebs ar 

saWiroebs. am proeqtis farglebSi ori sxvadasxva sistema imuSavebs erTmaneTTan, rogorc 

mTliani hibriduli varianti: erTia Tburi tumbo da meore _ mzis Tburi sistema. proeqti 

warmatebiT ganxorcielda rusTavis sabavSvo baRSi da igi SeiZleba gaxdes sawindari 

gaTbobis uaxlesi sistemebis farTomasStabiani danergvisa saqarTveloSi. 

abreSumis gzis ZiriTad komponentad ganixileba saqarTvelos sarkinigzo magis-

trali, romlis datvirTva mkveTrad gaizrdeba momaval 3_5 weliwadSi. grigol wulukiZis 

samTo institutma warmoadgina bimetaluri eleqtrokontaqtebis damzadebis teqnologia, 

romelic sarkinigzo magistralis, gazsadenisa da navTobsadenis ZiriTad muSa organod 

gamoiyeneba. dRes moqmedi liTonis gayvaniloba, romelic, rogorc wesi, miwasTanaa 

uSualo kontaqtSi, idealuri garemoa koroziisaTvis. 

SemoTavazebuli teqnologiiT, anoduri CammiweblebisaTvis meqanikuri kontaqtebi 

Secvlilia bimetaluri eleqtrokontaqtebiT, romlebic damzadebulia afeTqebiT Sedu-

Rebis meTodiT, rac Zireulad gansxvavdeba arsebulisagan. igi ekologiurad usafrTxoa, 

zogavs eleqtroenergiis 80 %-s, ekonomiurad efeqturi da konkurentunariania. 

axali teqnologiis saimedooba gamocdil iqna “saqgazTan” arsebul liTonebis 

koroziisagan dacvis sammarTveloSi Catarebuli erToblivi kvlevebis safuZvelze. 

interesi gamoiwvia axali konstruqciis ankerulma samagrma, romelic Sedgeba liTo-

nis milisa da sayrdeni filisagan. liTonis mils mTel sigrZeze amoWrili aqvs 3-4 mm si-

ganis Rari. SpurSi moTavsebis win mili ivseba specialuri gafarToebadi masalis xsnariT. 

xsnaris gamyarebisa da gafarToebis procesSi milis kedlebze viTardeba wneva (50_70 mpa). 

wnevis zemoqmedebiT mili ixsneba Raris irgvliv da miiRweva mWidro kontaqti milisa da 

Spuris zedapirebs Soris, ris Semdegac ankeri iZens muSaobis unars. 

axali konstruqciis ankeruli samagri gamoricxavs ankeris dasayeneblad specialuri 

mowyobilobis aucileblobas, zrdis winaaRmdegobas Zvris Zalebze da muSaobis unars 

agresiul garemoSi, uzrunvelyofs gamoyenebis SesaZleblobas SezRudul garemoSi da 

avariuli situaciebisas (nax. 14). 

 

 
 

nax. 14. g. wulukiZis samTo institutis stikerebi 
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eqspoziciaSi figurirebda polimeruli kompoziti, romelic damzadebulia epoqsidu-

ri fisis (matrica) da maarmirebeli hibriduli struqturebis (minis, naxSirbadis, bazal-

tis boWkoebi) safuZvelze. 

dabolos, radgan saqarTveloSi namdvili samSeneblo bumia, ar SeiZleba gverdi 

avuaroT arqiteqturis, xelovnebisa da restavraciis centris eqspozicias, romelic 

warmoadgina profesorma tariel CigogiZem. posterebze warmodgenilia bloki “Cigo”, 

romlis Rirebuleba ar aRemateba Tbilisis bazarze arsebuli samSeneblo narCenebisagan 

damzadebuli blokis Rirebulebas, amavdroulad saSualebas iZleva gare kedlis gaswvriv 

mdebare Tbosaizolacio fenis sisqis cvlilebis xarjze damzaddes konkretuli regionis 

klimaturi pirobebis Sesabamisi Tbogamtarobis  sakedle masala, riTac moxdeba 

energoxarjis minimizacia.  garda amisa, aRniSnuli bloki xelsayrelia rogorc 

investorisaTvis, ise mSeneblisTvisac, radgan TboteqnikaSi msoflioSi arsebuli 

normativebis dacviT gare kedlis asagebad saWiro xarji 5-jer mcirdeba. 

 

daskvna 

unda aRiniSnos, rom gamofenam (nax. 15) Zalian didi interesi da saTanado 

gamoxmaureba gamoiwvia rogorc mecnierebisa da inJinrebis mxridan, aseve biznesis 

warmomadgenlebisganac.  

 

 
 

nax. 15. inovaciebisa da maRali teqnologiebis gamofenis saerTo xedi 

 

gamofenis daxurvis ceremonials mravali monawile da stumari daeswro. momavalSi 

saqarTvelos mecnierebaTa erovnuli akademia araerT msgavs mniSvnelovan da saWiro Ro-

nisZiebas umaspinZlebs. 
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IN THE GEORGIAN NATIONAL ACADEMY OF SCIENCES 
 
 

INNOVATION DEVELOPMENT _ ECONOMICS SUCCESS GUARANTEE  

A. Mirianashvili 

(Georgian National Academy of Sciences) 

 
Resume: The innovation and high technologies exhibition was held at the Georgian National Academy of 

Sciences.  The purpose of the exhibition was familiarization of a wide public with the outcomes of the applied re-
searches in the country, new achievements in science and technology, their popularization and promotion of practical 
realization in business sector.   

The exhibition aroused great interest and caused a proper response among scientists and engineers as well as 
business representatives. 

 
Key words: invention; innovation; exposition; technologies; poster. 

  
 
 
 

В  НАЦИОНАЛЬНОЙ АКАДЕМИИ  НАУК  ГРУЗИИ 

 
 

ИННОВАЦИОННОЕ РАЗВИТИЕ _ ЗАЛОГ УСПЕХОВ ЭКОНОМИКИ 

Мирианашвили А. Д.   

(Национальная  академия  наук Грузии) 

 
Резюме: В Национальной академии наук Грузии была выставлена экспозиция, посвященная инно-

вационной политике и высоким технологиям. Задачей выставки являлась демонстрация новейших научно-
технологических достижений республики широкой общественности Грузии. 

Выставка вызвала большой интерес, как со стороны научно-технической интеллигенции, так и 
представителей бизнеса республики.  

 
Ключевые слова:  изобретение; инновация; постер; технологии; экспозиция. 
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avtorTa sayuradRebod 

 

qarTulenovani mravaldargobrivi samecniero referirebadi Jurnali “mecniereba da  

teqnologiebi” aris perioduli gamocema da gamodis weliwadSi samjer.  

1.  avtoris/avtorTa  mier  statia  warmodgenili unda iyos mTavari redaqtoris 

saxelze qarTul enaze da Tan axldes: 

 

 akademiis wevris, wevr-korespondentis an kolegiis wevris wardgineba an dargis 

specialistis  recenzia (ori mainc); 

 reziume qarTul, inglisur da rusul enebze; 

 cnobebi avtoris/avtorebis Sesaxeb (maTi raodenoba ar unda aRematebodes xuTs); 

miTiTebuli unda iyos avtoris/avtorebis gvari, saxeli, mamis saxeli (srulad), 

dabadebis TariRi, sacxovrebeli binisa da samsaxuris misamarTebi, EE-mail, 

samecniero wodeba da sakontaqto telefonebi (binis, samsaxuris), mobiluri; 

 uak (universaluri aTobiTi klasifikacia) kodi. 

 

2. statia amobeWdili unda iyos A4 formatis furcelze. moculoba formulebis, 

cxrilebisa da naxazebis (fotoebis) CaTvliT ar unda iyos xuT gverdze naklebi  da ar 

unda aRematebodes 15 nabeWd gverds; statia Sesrulebuli unda iyos doc da docx failis 

saxiT (MS Word) da Cawerili nebismier magnitur matarebelze. intervali _ 1,5; areebi _ 2 

sm; qarTuli teqsti akrefili unda iyos Acadnusx SriftiT, inglisuri da rusuli teqsti _ 

Times New Roman-iT, zoma _ 12. 

 

3.  statia gaformebuli unda iyos Semdegnairad: 

 

 rubrika (mecnierebis dargi); 

 statiis saTauri; 

 avtoris/avtorebis saxeli da gvari (srulad); 

 sad damuSavda statia; 

 qarTuli reziume da sakvanZo sityvebi unda ganTavsdes statiis dasawyisSi, 

inglisuri da rusuli reziumeebi sakvanZo sityvebTan erTad _ statiis boloSi. 

sakvanZo sityvebi samive enaze dalagebuli unda iyos alfabetis mixedviT. reziume 

Sedgenili unda iyos 100 _ 150 sityvisagan; unda asaxavdes statiis ZiriTad 

Sinaarssa da kvlevis Sedegebs (ar unda Seicavdes zogad sityvebsa da frazebs); 

ucxo enebze Targmani unda iyos xarisxiani, Targmani unda eyrdnobodes 

specialur  dargobriv terminologiebs;  

 saerTaSoriso samecniero Jurnalebis monacemTa bazebis rekomendaciiT, 

damowmebuli literaturis raodenoba sasurvelia iyos aTi da meti. literatura 

teqstSi unda dalagdes citirebis Tanmimdevrobis mixedviT da aRiniSnos 

cifrebiT kvadratul frCxilebSi, xolo literaturis sia unda iTargmnos 

inglisur enaze da daerTos statias boloSi; Tan   mieTiTos romel enaze iyo 

gamoqveynebuli statia.   

 naxazebi (fotoebi) da cxrilebi Tavis warwerebianad unda ganTavsdes teqstSi. 

maTi kompiuteruli varianti unda Sesruldes nebismieri grafikuliFformatiT;  
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 redaqtirebuli da koreqtirebuli masalis gamoqveynebaze Tanxmoba avtorma unda 

daadasturos xelmoweriT (redaqtirebuli versiaFan saredaqcio kolegiis mier 

dawunebuli statia avtors ar ubrundeba). 

 

damatebiTi  cnobebisaTvis mimarTeT Semdeg misamarTze: 0108 Tbilisi, rusTavelis 

gamziri 52, saqarTvelos mecnierebaTa erovnuli akademia. IV  sarTuli, oTaxi 434, tel.: 

299-58-27.  

 

el.fosta: metsn.technol@gmail.com  
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