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anotacia. ozoni sul ufro farTod ga-

moiyeneba saxalxo meurneobis sxvadasxva 

dargsa da medicinaSi rogorc dezinfeqciisa 

da sterilizaciis saSualeba. saqarTvelos 

teqnikuri universitetisa da Tsu-is samec-

niero jgufma specialurad am mizniT Sei-

muSava teqnikuri mowyobiloba _ ozonogene-

ratori ,,samani-2”, romelic gamocdilia mec-

xoveleobaSi maRali sanitariuli xarisxis 

mqone cxoveluri produqtis misaRebad da 

Sesanaxad. ozoniT dezinfeqcia mecxovele-

obaSi aris saxalxo meurneobis keTildRe-

obisaTvis mdgradi mxardaWera infeqciuri da-

avadebebis sawinaaRmdegod. mecxoveleobis 

obieqtebSi ozonireba saSualebas iZleva 

haerSi arsebuli: NH3, H2S, SO2 da sxva 

momwamvleli gazebi 80_85%-iT, mikrobuli da-

binZureba da sokoebi ki 80_90%-iT Semcirdes.  

samecniero jgufis mier SemuSavebuli 

ozonogeneratoriT miRebuli ozoniT SesaZ-

lebelia mecxoveleobis obieqtSi, adminis-

traciul da sawarmoo SenobebSi haeris gaw-

menda, sakvebis sanitariuli damuSaveba da 

laboratoriuli aRWurvilobis da instru-

mentebis sterilizacia. 

  

sakvanZo sityvebi: dezinfeqcia; meurne-

oba; mecxoveleoba; ozonogeneratori.  
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Sesavali 

ozoni _ O3 aris airi, romelic gansaz-

Rvravs dedamiwis atmosferoSi mzis radiaci-

is STanTqmis xasiaTs. Oozons atmosfero mci-

re raodenobiT Seicavs [1]. Mmisi ZiriTadi ma-

sa atmosferoSi moTavsebulia ozonosferoSi 

_ fena, romelic mdebareobs 10_50 km simaRle-

ze. ozonosferoSi mzis ultraiisferi gamos-

xivebis Sedegad mimdinareobs Jangbadis ioni-

zacia, rasac Tan sdevs ozonis warmoqmna. 

didi koncentraciis ozoni STanTqavs saSiS 

ultraiisfer sxivebs da amiT xmeleTze gav-

rcelebul sicocxles icavs damRupveli ga-

mosxivebisagan. Oozonis fena unikaluri TviT-

balansirebadi sistemaa. ozonis warmoqmna da 

atmosferoSi misi ganawileba kargad aixsneba 

fotoqimiuri TeoriiT. ozoni yvelaze metad 

2900 Å-ze ufro mokle talRis sigrZis mqone 

radiacias STanTqavs, amitom radiaciis bio-

logiurad yvelaze aqtiuri nawili ar aRwevs 

dedamiwis zedapirs. radiaciis STanTqmis ga-

mo ozonis fenis temperatura matulobs, rac 

mniSvnelovan gavlenas axdens atmosferos 

siTbur reJimze.  

atmosferoSi ozonis koncentracia damo-

kidebulia or faqtorze:  

1. Jangbadis disociaciisaTvis saWiroa 

intensiuri mokletalRiani gamosxiveba, ro-

melic STainTqmeba dedamiwasTan miaxloebis 

mixedviT. magaliTad, O2-is disociacia ato-

mebad xdeba zeda fenebSi.  

2. ozonis molekulis stabilizaciisaT-

vis saWiroa misi Sejaxeba sxva nawilakeb-

Tan, e.i. haeris gaiSviaTeba ar unda iyos Za-

lian didi da simaRlec ar unda iyos didi. 

Ees ori faqtori, romlebic urTierTsawina-

aRmdegod moqmedebs, ganapirobebs ozonis 

dagrovebas atmosferos zogierT fenaSi.  

 ozoni yofa-cxovrebaSi gamoiyeneba ro-

gorc airis, ise ozonirebuli wylis saxiT 

[2]. ozoniT dezinfeqcia mecxoveleobaSi 

aris saxalxo meurneobis keTildReobisaT-

vis mdgradi mxardaWera infeqciuri daavade-

bebis sawinaaRmdegod, maRali sanitariuli 

xarisxis mqone cxoveluri produqtebis mi-

saRebad da Sesanaxad [3].  

   

ZiriTadi nawili 

saqarTvelos teqnikuri universitetis da 

Tsu-is samecniero jgufis mier specialu-

rad am mizniT SemuSavda ramdenime modifi-

kaciis ozonogeneratoris variantebi, ro-

melTa saSualebiT SesaZlebelia calkeuli 

saxeobis obieqtebis dezinficireba [4]. ozo-

nogenerator ,,samani-2-iT” SesaZlebelia mec-

xoveleobis araerTi kompleqsuri amocanis 

gadawyveta: 

1. sakvebis sanitariuli damuSaveba kvebi-

Ti Rirebulebis gaumjobesebasTan erTad; 

2. haeris dezinfeqcia mecxoveleobis 

obieqtSi; 

3. laboratoriis aRWurvilobisa da 

instrumentebis sterilizacia; 

4. mecxoveleobis administraciul da sa-

warmoo SenobebSi haeris gawmenda. 

 mecxoveleobis obieqtSi ozonireba sa-

Sualebas iZleva haerSi arsebuli momwamv-

leli gazebi (amiaki, gogirdwyalbadi) 

80_85%-iT, xolo mikrobuli dabinZureba da 

sokoebi 80_90%-iT Semcirdes.  

dadasturebulia, rom meRoreobis fer-

maSi ozonis koncentracia DdRe-RameSi 2 sa-

aTis ganmavlobaSi aris 0,2 mg/m3; SeimCneva 

saerTo baqteriuli dabinZurebis Semcireba 

50%-iT; muclis tifis, nawlavuri Cxirebis 

raodenoba mcirdeba 70_85%-iT. 
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 Senobis ozonireba ZuZus mowyvetili 

goWebis Tanaobisas, saSualebas iZleva ara 

marto Semcirdes haeris dabinZureba, aramed 

dadebiT zemoqmedebas axdens axaldabadebu-

li goWis zrdaze, goWi dRe-Ramis ganmavlo-

baSi izrdeba 16,4%-iT, Cveulebriv pirobeb-

Tan SedarebiT [5].  

 

mwvane masis Srobis efeqturoba ozonis gamoyenebiT 

 

Sroba 

Srobis 

xangrZlivoba, 

 sT 

Kkarotinis 

Semcveloba,  

mg/kg 

Pproteinis 

Semcveloba, % 

Nnedli cximis 

Semcveloba,  

% 

ozonirebiT 71_98 49_141 10_14 3,2_3,5 

Oozonirebis 

gareSe 
96_120 30_91 10_13 3,0_3,1 

  

ozonireba 1 kg mwvane masis Srobis xan-

grZlivobas 5_11%-iT amcirebs. imavdroulad 

mcirdeba asaorTqleblad saWiro eleqtroe-

nergiis xarji. miRebuli mSrali masa Seda-

rebiT maRalxarisxiania, rac uzrunvelyofs 

Tivis kargad Senaxvas.  

  

daskvna 

dReisaTvis atmosferoSi qimiuri naerTe-

bis raodenoba dRiTi dRe matulobs, rac 

Tavis mxriv mavne zemoqmedebas axdens ro-

gorc adamianis organizmze, ise garemo faq-

torebze. Oozonis gamoyeneba mecxoveleoba-

Si aris biologiuri meTodi, am dros ato-

muri Jangbadi urTierTqmedebs cocxal uj-

redSi arsebul biopolimerebTan, aseve uer-

Tdeba meore atomur Jangbads da warmoiqm-

neba molekuluri Jangbadi, romelic iwvevs 

ujredis imunostimulacias da organizmisa 

da garemosTvis usafrTxoa.  

ozonogenerator „samani-2-iT” miRebuli 

ozonis gamoyenebiT mecxoveleobaSi mcir-

deba eleqtroenergiis xarji, romelic Sro-

bis dros aorTqlebaze ixarjeba da miiReba 

cxoveluri warmoSobis maRali xarisxis da 

baqtericiduli Tvisebebis mqone produqti.  
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ABSTRACT. The paper considers ozone that is becoming more widely used in various fields of national economy 
and medicine as a means of disinfection and sterilization. The research team of the Georgian Technical University, Iv. 
Javakhishvili Tbilisi State University and company “Velimisioni” developed ozone generator  “Samani– 2’’ to use it in 
livestock for the production and storage of animal-derived products.  

Ozone disinfection in livestock is a sustainable support for the well-being of the national economy against 
infectious diseases. Ozonizing  livestock buildings allows the reduction of some toxic gases by 80-85% (NH3, H2S, SO2, 
etc.) and fungus and microbial contamination - by 80-90%. 

Developed ozone generator provides purification of air in livestock buildings (administrative, farm, etc.), sanitizing 
procedures related to food processing, sterilization of instruments and laboratory equipment cleaning.  

 Resume:  
KEY WORDS: Disinfection; farm; livestock; ozone generator. 
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АННОТАЦИЯ.  В работе отмечается, что озон приобретает все более широкое применение в различных 
областях народного хозяйства и медицины, как средство дезинфекции и стерилизации. Научная группа 
Грузинского технического университета (ТГУ) специально для этой цели разработали озоногенератор «Самани 
– 2», который был использован в животноводстве для получения и хранения продуктов животного 
происхождения. Дезинфекция озоном в животноводстве является устойчивой поддержкой для благополучия 
народного хозяйства против инфекционных заболеваний. В помещениях животноводства озонирование 
позволяет в воздухе на 80–85% снизить некоторые ядовитые газы : NH3, H2S, SO2, и т. д., микробное загрязнение 
и грибки на 80–90%. С озоногенератором, разработанным научной рабочей группой, возможна очистка воздуха 
административных и промышленных зданий в помещениях животноводства, санитарная обработка пищевых 
продуктов, стерилизация инструментов и лабораторного оборудования.  

 

КЛЮЧЕВЫЕ СЛОВА: дезинфекция; животноводство; озоногенератор; хозяйство.  
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anotacia. statiaSi mimoxilulia Cai 

`mates~  warmoebis zogadi daxasiaTeba, teq-

nologiis Taviseburebani da produqtis 

mwarmoebeli msxvili kompaniebi. 

naCvenebia, rom mates warmoebis cnobil 

teqnikur gadawyvetebs axasiaTebs Semdegi 

ZiriTadi naklovanebebi: 

warmoebisaTvis gamoyenebuli nedleuli 

tropikulia da uaRresad SezRuduli sare-

surso arealiT, ris gamoc SeuZlebelia dam-

zaddes sabazro moTxovnilebis Sesabamisi 

mza produqti, es ki aisaxeba Cai mates defi-

citiT. 

gadamuSavebis arsebuli teqnologiebi me-

tad primitiuli, Sromatevadi da Zvirad Ri-

rebulia, rac, erTi mxriv, ver uzrunvel-

yofs gamomuSavebuli produqtis qimiuri da 

xarisxobrivi maxasiaTieblebis fiqsirebul 

normebs, meore mxriv ki, produqtis didi 

TviTRirebulebisa da sarealizacio fasis 

gamo (saSualod 1kg-is fasia 30_40 aSS do-

lari), igi miuwvdomelia mosaxleobis far-

To fenisaTvis. 

mates tipis Cais misaRebad SemoTavazebu-

lia axali alternatiuli nedleuli _ kav-

kasiuri dekas foTlebi da SemuSavebulia 

warmoebis teqnologiuri sqema. 

miRebulia dekas Cais laboratoriuli 

nimuSebi da Catarebulia maTi testireba. 

SemoTavazebuli teqnologis danergva 

SesaZlebelia mwvane Cais warmoebis tipur 

manqana-danadgarebze nebismier mcire da 
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saSualo sawarmoebSi kapitaluri danaxar-

jebis minimizaciiT. 

  

sakvanZo sityvebi: kavkasiuri deka; tes-

tireba; teqnologiuri sqema; Cai „mate“.  

 
 

Sesavali 

Cai, sasmeli wylis Semdeg, msoflioSi 

yvelaze ufro gavrcelebuli da popularu-

li produqtia. misi aseTi popularoba ganpi-

robebulia rogorc biologiuri moqmedebis 

unikaluri farTo speqtriT, ise warmoebuli 

produqtis mravalsaxeobiT: Savi, mwvane, yvi-

Teli, wiTeli, TeTri, wnexili, briketirebu-

li, granulirebuli, konservirebuli, table-

tirebuli, swrafxsnadi, balaxovani, xil-ken-

kris da a.S. 

dReisaTvis arsebuli uamravi saxis Cais 

Soris erT-erTi gamorCeulia paragvauli Cai 

anu mate. igi mzaddeba tropikuli mcenare 

Ilex Paraguerinsis St.Hill-is foTlebisa da ylor-

tebisagan. mcenaris samSobloa samxreT ame-

rikis qveynebi: paragvai, argentina, brazi-

lia, Cile. 

mate astimulirebs guliscemas da sxva or-

ganoebis muSaobas, gamoirCeva biologiuri 

moqmedebis farTo speqtriT: is dadebiTad 

moqmedebs kuW-nawlavis sistemaze, aZlierebs 

madas, afarToebs kapilarebs da dabla swevs 

arteriul wnevas. Sedegad umjobesdeba yvela 

organos muSaoba da sxeulis temperatura 

ecema 0.3_0.40 C-iT. am Tvisebebis gamo mas “ka-

cobriobis mwyalobeli~ uwodes. 

swored am unikalurma Tvisebebma ganapi-

roba mateze gazrdili moTxovnileba msof-

lioSi, magram misi bunebrivi sanedleulo 

resursis uaRresi SezRudulobis gamo, igi 

ver akmayofilebs bazris moTxovnebs, ris 

gamoc dRis wesrigSi dadga sakiTxi paragvau-

li Cais msgavsi sasmelis sawarmoeblad 

alternatiuli nedleulis gamovlenasa da 

Sesabamisi teqnologiis SemuSavebaze, rac sa-

fuZvlad daedo Cvens kvlevas. 

  

ZiriTadi nawili 

mates warmoebis mravali meTodi arsebobs. 

e.w. `klasikuri teqnologiis~ mixedviT ned-

leuls (xisgan aWrili totebi) gadaamu-

Saveben Ria cecxlze SetrusviT anu sapeka-

rirebiT (Sapecar) manam, sanam Setrusuli foT-

lebis epidermisi skdomas daiwyebs. aseTi 

gatrusvisas produqti iZens kvamlis aromats 

da momwaro gemos. 

amis Semdeg nedleuls acileben 4 mm-ze me-

ti diametris Reroebs. Semdeg nedleuls aS-

roben primitiul saSrobebSi 800C tempera-

turaze 24_36 sT-is ganmavlobaSi. 

sxva meTodis mixedviT aWril totebs aTav-

seben mzeze enzimebis dezaqtivaciis mizniT 

(fermentaciis Tavidan asacileblad). Srobas 

iwyeben nedleulis mokrefidan 24 sT-is Sem-

deg, amasTanave procesis dasawyisSi nedle-

uls aCereben 30 wm-is ganmavlobaSi Zlieri 

cecxlis alze. 

mates teqnologiis mTel ciklSi ZiriTa-

dia, Srobis procesi, romelzec didadaa da-

mokidebuli gamomuSavebuli produqtis sa-

boloo xarisxi. aqedan gamomdinare, arsebobs 

Srobis Semdegi ZiriTadi meTodebi: 

De cinta: Tavdapirvelad mwvane foTlebs da 

Reroebs yrian mudmivi siCqariT mbrunav 

dolSi SeSis cecxlis mudmiv temperaturaze 

30 wT-is ganmavlobaSi. Semdeg specialuri 

konveieris lentiT nedleuls afenen gamo-

beril konusze da aSroben 4-7 sT-is ganmav-
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lobaSi cxeli haeriT. Semdeg cecxls aqro-

ben da nedleuls ayovneben kidev 24sT-is gan-

mavlobaSi. 

Barbacua o carte: TiTqmis De cinta-s meTodis 

analogiuria. gansxvaveba isaa, rom Sroba war-

moebs 12_18 sT-s. saboloo jamSi foToli 

kargavs sawyisi wonis 70%-s. nedleuls aS-

roben SeSaze, rac Zalian Sromatevadi da Zvi-

ria, vinaidan 1 tona mza Cais misaRebad ixar-

jeba daaxloebiT 1 tona SeSa. Srobis es me-

Todi dRemde ZiriTadia da tradiciul me-

Todad iTvleba. 

teqnologiuri procesis Semdegi etapi 

aris foTlebisa da totebis daqucmaceba da 

tomrebSi moTavseba, romelsac ewodeba Yerba 

mate canchadada. 
Semdeg nedleuls tomrebSi aSroben. Sro-

ba mimdinareobs uzarmazar angarSi bunebrivi 

ventialaciiT. es procesi grZeldeba 9-dan 24 

Tvemde. 

amgvarad gamSral foTlebsa da Reroebs 

aqucmaceben specialur mosawvav tafebze. pro-

cess ewodeba Molienda. am procesSi miiReba 

mates wvrili da msxvili fraqciebi. 

Sin Palo mates mza produqciaSi dasaSvebia  

1 sm-mde sigrZis Reroebis arseboba.  

Sin Palo matesaTvis ar gamoiyeneba  Zalian 

daqucmacebuli foTlebi. 

mates fasis ganmsazRvrelad iTvleba gada-

muSavebis mTliani procesis sworad war-

marTva, aucilebeli qmedebebis dacva, agreTve 

dayovnebis xangrZlivoba. 24 Tvis ganmavlo-

baSi dayovnebuli mate gamoiyeneba premium 

klasis markisaTvis, rogoricaa Seleccion 

Especial da Premium. 

arsebobs mates warmoebis e.w. industriuli 

meTodi, eleqtrul, gazis da dizelis saSro-

bebis bazaze procesebis xanmokle xangrZli-

vobiT, romelsac farTod iyeneben mates mwar-

moebeli didi kompaniebi: 

Rotativo anu De camara. am industriuli 

meTodis mixedviT foTlebisa da Reroebis 

Srobis procesi grZeldeba 15 wT-dan 1 sT-

mde, xolo gamSrali nedleulis gaciveba 

xdeba swrafad haeris temperaturaze. gamS-

ral nedleuls ayovneben 2_3 Tvis ganmavlo-

baSi. Semdeg aqucmaceben, aseTnairad gamomu-

Savebul mates iyeneben masobrivi moxmarebis 

samarko CaisaTvis. 

pirvel cxrilSi mocemulia msoflioSi 

mates mwarmoebeli msxvili kompaniebi. 

cxrili 1 
 

# kompania warmoebuli produqtis daxasiaTeba 

1 argentinuli mate awarmoebs produqts mxolod tradiciuli, saukuneebiT Camoya-

libebuli teqnologiis Sesabamisad. 

2 Laboratorios Piper Pol S.R.L awarmoebs samkurnalo balaxebs, nakrebebs, kvebis produqtebs, 

romlebSic farTod iyenebs CINTA-s meTodiT damzadebul maRa-

li xarisxis mates. 

3 Martin & Cia L.T.D guldagul icavs mates nedleulis kultivirebis, damzadebisa 

da gadamuSavebis (Srobis) tradiciul meTodebs. aqvs 110 wlis 

istoria. kompaniis plantaciebi ganTavsebulia argentinis misi-

ones provinciis san-ignasios dasaxlebaSi.  

4 General de Alimentos kompania Seiqmna 1839 wels. misi plantaciebi ganTavsebulia misi-

ones provinciaSi. produqti ZiriTadad miewodeba aSS-s, axlo 

aRmosavleTs, espaneTs, germanias, avstrias, iaponias, kanadas, 

brazilias, Ciles, venesuelas.  
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gagrZeleba 
 

5 Amanda cnobilia msoflio bazarze mates yvelaze maRalxarisxovani 

nedleulis mwarmoeblad. misi produqtis momxmarebelia maRal-

ganviTarebuli qveynebi saerTaSoriso bazarze. flobs warmoebis 

srulyofil teqnologias. aqvs saerTaSoriso sertifikati.  

6 Cachay bazarze warmodgenilia mateTi, romelic aromatizebulia natu-

raluri zeTebiT da samkurnalo mcenareebis danamatebiT. 

7 Establecimiento las Marias mates argentinuli mwarmoebeli kompania, cnobilia mates marke-

biT: „Taragui“ da „Mananta“. 

  

zemoT moyvanili informaciuli monaceme-

bis safuZvelze SeiZleba davaskvnaT, rom ma-

tes warmoebis cnobil teqnikur gadawyvetebs 

Semdegi ZiriTadi naklovanebebi axasiaTebs: 

warmoebisaTvis gamoyenebuli nedleuli 

tropikulia, uaRresad SezRuduli saresur-

so arealiT, ris gamoc SeuZlebelia damzad-

des sabazro moTxovnilebis Sesabamisi mza 

produqti. es ki aisaxeba Cai mates deficitSi. 

gadamuSavebis arsebuli teqnologiebi Za-

lian primitiuli, Sromatevadi da Zvirad Ri-

rebulia, rac, erTi mxriv ver uzrunvelyofs 

gamomuSavebuli produqtis xarisxobrivi ma-

xasiaTeblebis fiqsirebul normebs, meore 

mxriv gamomuSavebuli produqti maRali TviT-

Rirebulebisa da sarealizacio fasis gamo 

ganekuTvneba Zvirad Rirebuli brendebis ka-

tegorias.  

am naklovanebebis aRmofxvrisaTvis Cven 

CavatareT didi kvleviTi samuSao mates tipis 

Cais misaRebad alternatiuli nedleulis ga-

mosavlenad saqarTvelos floris veluri 

sakveb-samkurnalo mcenareebisgan. Catarebuli 

kvlevis Sedegad Ilex Paraguerinsis St.Hill-Tan 

struqturul-meqanikuri maxasiaTeblebisa da 

biologiuri Tvisebebis msgavsebiT arCevani 

SevaCereT kavkasiur dekaze (Rhododendron 

caucasicum Pall). 

 kavkasiuri deka aris maradmwvane, 1,5 m-mde 

simaRlis buCqi, yvavilobs ivnis-ivlisSi, izr-

deba maRalmTian sartyelSi zRvis donidan 

1600_3000 m simaRleze, qmnis vrcel sufTa ra-

yas _ dekians alpur zonasa da subalpuri 

zonis Sereul tyeebSi. 

igi ganekuTvneba saqarTvelos endemuri 

mcenareebis jgufs da gavrcelebulia yvela 

maRalmTian raionSi. foTlebis Sedgeniloba 

vegetaciis sxvadasxva periodSi sxvadasxvaa: 

gazafxulze Warbobs orwliani da samwliani, 

Semodgomaze ki _ erTwliani foTlebi. 

xalxuri medicinidan cnobilia, rom dekas 

gamSral foTlebs xalxi didi xnidan moix-

mars, rogorc Cais saukeTeso surogats. igi 

farTod gamoiyeneba homeopaTiaSi vercxlis-

wyliT mowamvlisas, lorwovani garsis daava-

debebisa da Tavis tkivilis dros. Seicavs 

didi raodenobiT bevr vitamins. xalxi mas 

gansakuTrebiT farTod iyenebs simaRleze 

(mTebze) gadasvlisas, vinaidan kargad xsnis 

Jangbadis ukmarisobis sindroms. dadgenilia, 

rom foTlis rogorc wylis, ise spirtis 

gamonawvlili baqtericidulad moqmedebs 

nawlavis floris paTogenur mikrobebze, ag-

reTve stafilokokebze, streptokokebsa da 

Cirqovan Cxirebze. 

dekas zogierTi fizikur-qimiuri maCveneb-

lis dasadgenad CavatareT laboratoriuli 

eqsperimentebi, kerZod SeviswavleT nedle-

ulis calkeuli elementebis saSualo maxasi-

aTeblebi: tenianoba, eqstraqtuli da mTrim-



bioqimia, genetika da molekuluri biologia – BIOCHEMISTRY, GENETICS AND MOLECULAR BIOLOGY – 
БИОХИМИЯ, ГЕНЕТИКА И МОЛЕКУЛЯРНАЯ БИОЛОГИЯ

 

_____________________________________ 
stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ   ISSN 1512‐0996 

#1 (503), 2017  20  www.gtu.ge 

lavi nivTierebebis Semcveloba vegetaciis 

periodSi (ZiriTadad ivnis-ivlisSi). Sedegebi 

mocemulia me-2 cxrilSi. 

Catarebuli samuSaos safuZvelze davad-

gineT, rom Cais misaRebad sasurvelia dekas 

2- da 3-foTliani generirebuli foTlebis 

gamoyeneba, rac erTis mxriv, uzrunvelyofs 

maRali qimiuri Semcvelobis produqtis gamo-

muSavebas, xolo meore mxriv _ mcenaris bu-

nebrivi aRwarmoebis absolutur ekologiur 

usafrTxoebas da normebs. 

 

cxrili 2 

dekas foTlis fizikur-qimiuri maxasiaTeblebi 
 

nedleulis 

elementi 
masa, g tenianoba, % 

eqstraqtuli 

nivTierebebi, % 

mTrimlavi 

nivTierebebi,% 

ylorti 0,70± 70,4 28,0 14,4 

erTwliani 

foToli 
1,23 72,0 26,8 15,5 

orwliani 

foToli 
1,48± 68,1 30,2 18,0 

samwliani 

foToli 
1,54± 66,9 29,5 18,4 

Rero 2,44± 62,0 28,8 12,0 

samfoTliani 

duyi mTlianad 
7,39 67,4 28,7 16,9 

 

laboratoriul pirobebSi Cais misaRebad 

dekas foTols vaRnobdiT, vatarebdiT xorc-

sakep manqanaSi jer did, xolo Semdeg mcire 

diafragmaSi, vgrexdiT xeliT da vaSrobdiT. 

teqnologiuri procesis Catarebis paramet-

rebi mocemulia me-3 cxrilSi, xolo mza pro-

duqtis organoleptikuri maCveneblebi _ me-4 

cxrilSi. 

 

cxrili 3  

dekas foTlis gadamuSavebis parametrebi 

 

maCvenebeli mniSvneloba 

Rnoba (narCeni tenianoba), % 60_62 

pirveli dawvrilmaneba (zoma), sm 1,5_1,6 

meore dawvrilmaneba (zoma),sm 0,4_0,6 

grexa (xangrZivoba), wT 90 

Sroba (narCeni tenianoba), % 5_7 
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cxrili 4 

dekas Cais qimiuri da organoleptikuri maCveneblebi 
 

qimiuri Semcveloba mniSvneloba 

fenoluri naerTebi, % 12,86 

jamuri Tavisufali aminomJavebi, mg/g 31,5 

tanin-katexinebis kompleqsi, mg/g 34,07 

vitamini C 87,0 

organoleptikuri maxasiaTeblebi 

aromati Taviseburi, sustad gamoxatuli 

gemo momwaro, gajerebuli, specifikuri 

nayeni spilenZovan-momwvano 

gamonaxarSi foToli momwvano elferiT 

garegani saxe moruxo-momwvano calkeuli daugrexavi firfitebiT 

  

 miRebuli Cais nimuSebis biologiuri Tvi-

sebebis gamokvlevam gamoavlina Tagvebis mu-

Saobis unaris 2,5_3-jer gazrda `eSmakis 

borblis~ testze. aqedan gamomdinare, SeiZle-

ba davaskvnaT, rom dekas foTlebis Cais axa-

siaTebs gamoxatuli adaptogenuri moqmedeba. 

niSandoblivia, rom miznobrivi Cai faqtob-

rivad aris maRali ekologiuri sisufTavis 

(Organic) bioproduqti, rac SeiZleba mzardi 

moTxovnilebis sagani gaxdes. 

dekas Cai gajerebulia eqstraqtuli nivTi-

erebebiT, organoleptikuri maCveneblebiT ki 

gansxvavebulia rogorc fermentirebuli 

(Savi), ise fiqsirebuli (mwvane) Caisagan. 

aRsaniSnavia, rom mates tipis Cai aris 

ukofeino produqti, romelic SeuzRudavad 

SeiZleba moixmaros yvela asakobrivi jgufis 

adamianma, maT Soris gul-sisxlZarRvTa da 

aTeroskleroziT daavadebulebma da sxva anu 

aRniSnuli Cai SeiZleba gaxdes yoveldRiuri 

moxmarebis sagani. 

Catarebuli samuSaos safuZvelze SemuSav-

da kavkasiuri dekas foTlebisgan mates tipis 

Cais miRebis samrewvelo teqnologiuri sqema: 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mates tipis Cais warmoebis teqnologiuri sqema 

dekas foToli

Ffiqsacia da SeSroba 

daWra 

Sroba (TermodamuSaveba) 

daqucmaceba 

daxarisxeba 

Mmza produqti 
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Cveni gaangariSebiT kavkasiuri dekas foT-

lebisgan gamomuSavebuli mates tipis Cais 

produqtis sruli TviTRirebuleba ar gada-

aWarbebs 6 aSS dolars, xolo sarealizacio 

fasi 10_12 aSS dolars. 

saqarTveloSi kavkasiuri dekas saerTo 

farTobi Seadgens daaxloebiT 120 aTas ha-s. 

es saSualebas iZleva damzaddes 20 aTas 

tonamde nedleuli me-2 da me-3 wlis foT-

lebis saxiT, rac absoluturad gamoric-

xavs mcenaris aRwarmoebis procesis raime 

saxiT darRvevas da igi srulmosavliania 

Semdgomi wlisTvisac. nedleulis aRniSnu-

li savaraudo raodenoba Sesabamisi teqno-

logiuri gadamuSavebiT mogvcems daaxloe-

biT 5_6 aTasi tona mza Cais produqtis 

miRebis saSualebas. 

Tu gaviTvaliswinebT, rom saqarTvelosa 

da dsT-is qveynebis bazarze importirebuli 

1 kg paragvais Cais sarealizacio fasi sa-

Sualod 40-mde aSS dolars Seadgens, Semo-

Tavazebuli teqnologiis farTod danergvis 

SemTxvevaSi garda imisa, rom Seivseba mates 

deficiti, produqti xelmisawvdomi gaxdeba 

mosaxleobis yvela fenisaTvis. 

SemoTavazebuli teqnologiis danergva 

advilia mwvane Cais warmoebis tipur manqa-

na-danadgarebze. am manqana-danadgarebis Se-

Zena da montaJi xelmisawvdomia nebismieri 

mcire da saSualo sawarmosaTvis minimalu-

ri kapitaluri danaxarjebiT. 

   

daskvna 

Catarebuli samecniero-kvleviTi samuSao 

mniSvnelovania ekonomikuri da socialuri 

kuTxiTac, vinaidan uzrunvelyofs: 

 Cais produqtebis sanedleulo bazis 

gafarToebas; 

 SemuSavebuli teqnologiis farTo rea-

lizebis saSualebas mcire da saSualo sim-

Zlavris sawarmoebSi;  

 axali samuSao adgilebis Seqmnas ned-

leulis damzadebisa da produqtis warmoe-

bis sferoebSi; 

 infrastruqturis ganviTarebas ned-

leulis mopovebis maRalmTian regionebSi;  

 mosaxleobis janmrTelobis gaumjobe-

sebas mdidari biologiuri Tvisebebis mqone 

produqtis moxmarebis safuZvelze;  

 samamulo Cais mrewvelobis inovaciu-

ri potencialis gazrdas. 
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ABSTRACT. The article reviews "Mate" tea production, technological characteristics and large companies pro-
ducing “Mate”. The article considers some disadvantages of well-known technical solutions of "Mate" tea production: 

Used tropical raw materials with very limited resource area, makes it impossible to produce tea in the quantity 
corresponding to a market demand that is reflected on the deficiency of tea "Mate". 

Existing technologies are rather primitive, time-consuming and expensive, not providing  standard chemical and 
qualitative characteristics of the product. Herewith for the high production cost and selling price (30-40 U.S. dollars for 
1 kg) the product is priced out of reach for unavailable to a wide segment of the population.    

We suggest new alternative raw material for the production of "Mate" tea - Caucasian rhododendron leaves and 
develop new technological scheme. 

Laboratory samples of rhododendron tea are obtained and carried out the tests. 
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The implementation of the proposed technology is possible by the existing facilities for the green tea production at 
any small and medium enterprises with minimizing capital costs. 

Resume:  
KEY WORDS: Caucasian rhododendron; Tea "Mate"; Technological scheme; Testing. 
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АННОТАЦИЯ.  Приведены общая характеристика  производства чая «Мате», особенности технологии и 
производящие крупные компании. 

Показано, что известные технические решения производства чая «Мате» имеют следующие основные 
недостатки:  

Применяемое сырье_тропическое с очень ограниченным ресурсным ареалом, ввиду чего невозможно 
изготовить  продукт в количестве, соответствующем  рыночному  спросу.   А это отражается на дефиците чая 
«Мате»; 

Существующие технологии переработки очень примитивные, трудоемкие и дорогие, что, с одной стороны, 
не обеспечивает фиксированных химических и качественных норм выработанного продукта, а с другой 
стороны, из-за высокой себестоимости  и реализационной цены (в среднем 30-40 $/кг) продукт недоступен для 
широкого слоя населения.  

Для получения чая типа «Мате» предложено новое, альтернативное сырье – листья кавказского 
рододендрона и разработана технологическая схема производства.  

Получены лабораторные образцы рододендронового чая и осуществлено  их тестирование.  
Реализация  предложенной технологии возможна на существующих машинах и оборудовании производства 

зеленого чая на любом предприятии малой и средней мощности при минимизации капитальных затрат.   
 

КЛЮЧЕВЫЕ СЛОВА: рододендрон кавказский; тестирование; технологическая схема; чай «Мате».  
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ABSTRACT.  Some physical and chemical characteristics 
and 6-sheet blackberry shoot Caucasian (Rubus caucasicus 
L.) are studied. It was found that the minima of the 
moisture content, the extract substances and phenolic 
compounds are the same for the periods of the beginning 
and end of the growing season of plants. The composition 
of phenolic compounds are represented by catechins, 
flavonols and leucoanthocyanidins. The highest 
accumulation of phenolic compounds during the growing 
season is found in the middle of the season (July-August). 

The average monthly amount of free amino acids 
blackberry leaf vegetation is 26.68 mg / g. 5 amino acids 
(His., Arg., Met., Leuc., Val., ) are mostly essential among 
the identified 11 individual amino acids. In the complex 
oxidative enzymes of blackberry leaf there have been 
revealed the presence of the active form of O-
diphenoloxidase. Blackberry leaf and extract have high 
antioxidant activity. 

 
KEY  WORDS:    amino acids; antioxidant activity; 

Caucasian blackberry; phenolic substances; physical and 
chemical composition; oxidative enzymes.  

 
 

 

INTRODUCTION 

Based on the analysis of data of plants used for the 
preparation of herbal teas and taking into account 
available resources and experience of their usage, we have 

chosen Caucasian blackberry leaves as the object of our 
study. 

Blackberries belong to the subgenus Eubatus, genus 
Rubus L. of the family Rosaceae, 50-150 cm tall shrub, with 
long rhizome and perennial aboveground stems, covered 
with spines. There are found 33 species in the Caucasus. 

From these kinds of blackberries Caucasian blackberry 
(Rubus caucasicum L.) is mainly spread in Georgia. 

The plant blooms from May to August, fruiting after 
about 1.5 months from flowering. It grows in woods, 
ravines, among shrubs, clearings, along the banks of rivers, 
streams, meadows, rocky slopes, orchards, gardens, 
roadsides. It forms large thickets. The total area of 
blackberries in Georgia is up to 300 thousand ha. 

A distinctive feature of Caucasian blackberry brambles 
from other species is little prickly formative stems and 
leaves making easier the collection of raw materials. 

What is essential is that the periods of vegetation of 
Blackberry coincide with periods of tea production season 
(April - October months), which is of great importance in 
the industrial development of its production in enterprises 
for the primary processing of tea. 

It should be noted that the information on the 
chemical composition of the plants are scarce, except of 
the works for the study of the texture of a 6-sheet escape 
blackberry and individual phenolic compounds flush 
elements [25,28]. 

The study of these questions determines the purpose 
of the study. 
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MAIN PART 

MATERIALS AND METHODS 

The objects of study were Caucasian blackberry 
leaves and the raw materials for the growing season such 
as:  phenolic compounds - by Leventhal using conversion 
factor K = 4,16, free amino acids – Method 
chromatography paper [35] and flavonoids – by 
fractionating the total preparation  [14,15,32,36], protein 
substances – by micromethod  [33], vitamin C -by [33] , 
ash elements – by  wet combustion  method [33], certain 
trace elements – by using a flame photometer [33], 
antioxidant activity - by the method of Ferric Reducing 
Ability of Plasma (FRAP) [34]. 

 
RESEARCH AND THEIR DISCUSSION 

Phenolic and amino acid composition 

In the production of tea phenolics play a primary role, 
as their ability to be oxidized by enzymes to form a red-
brown and the reaction products, determined by 
inherent characteristics of the end product quality. 
Phenolic compounds in the manufacture of tea leaf 
undergo a deep and diverse transformations that form 
the basis of tea production process. Obviously enormous 
work have been carried out by researchers to study the 
role and significance of tea phenolic compounds [1-6 12-
13, 18-23, 36-49]. 

In this regard it's essential to study phenolic 
compounds used in the production of herbal tea or the 
vegetable raw materials. 

Especially interesting is the establishment of seasonal 
dynamics of phenolic compounds during the growing 
season of the plant. Actually, the content of phenolic 
compounds in tea leaves is changeable during the 
processing season - for the Georgian tea plant the 
maximum of their savings in other similar conditions 
remains the same in the middle of the season (July-

August), when the daily total atmospheric temperature is 
the highest. Details of the experiment conducted by us in 
blackberry escape during the growing season are given 
on the Table 1. 

As a result, it was found that the nature of the 
accumulation of phenolic compounds in blackberry by 
growing season is identical to the tea leaves. In the 
Blackberry as in tea leaves maximum accumulation of 
phenolic substances comes to the middle of the growing 
season - the hottest period (July-August). This once again 
confirms that the leaves of blackberry leaves, as well as 
tea and other plant materials are fully in compliance with 
the basic laws of ontogeny of plants. 

 

TABLE 1  
 

Dynamics of phenolics blackberry escape during the 

growing season 
 

 

## Months Phenolic 
compounds,% 
of dry weight 

The extent of the 
maximum 

accumulation of 
phenolic 

compounds in% 
1. 
2. 
3. 
4. 
5. 

May 
June 
July 
August 
September 

16,70±0,24 
18,84±0,22 
19,61±0,33 
20,35±0,37 
16,65±0,21 

82,1 
82,5 
96,4 
100,0 
81,8 

 Average  18,43±0,30  

 

In our further work the first important issue is the study 
of the qualitative composition of phenolic compounds 
blackberry leaf. 

Our previous work [26] established qualitative com-
position of phenolic compounds blackberry leaf consisting 
of three groups of flavonoids: leukoanthocyanidins, 
catechins and flavonols, which two-dimensional chro-
matograms are shown in Figure 1. 

 

 
Fig.1. A two‐dimensional chromatogram of a fraction of the total drug flavonoids of blackberry leaf 
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I‐ direction –BAW (n‐ butanol‐acetic acid ‐water 4:1:5; the upper phase);  

II –direction – a 15% acetic acid (lower phase) 

The study of the dynamics of accumulation of 
flavonoid compounds in blackberry bine during the 
growing season revealed that after the flowering phase 
(May) the amount of catechins and flavonols leukoantho-
cyanidins increases during the summer, peaking in 
August and then decreases (Fig.2-4). 

The dynamics of flavonoids in blackberry bine and 
quantitative changes in vegetation indicate that these 
substances are actively involved in the metabolic 
processes of the plant cell [8, 11, 14, 16, 22]. 

 

 
Fig.2. Dynamics of catechins blackberry bine during the growing season 
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Fig.3. Dynamics of leukoanthocyanidins in blackberry bine during the growing season  
      It is known that many chemicals, including proteins 
and amino acids play an important role in tea producing.  
The basis of the structure of proteins is a complex 
combination of different amino acids. 

The value of proteins in the formation of tea quality, in 

addition to their participation in the enzymatic reaction, is 
that they represent the source of amino acids in the 
processing of the leaf, partially in their hydrolysis and 
according to available data [15] formed with amino acids, 
they are directly involved in formation of tea aroma. 

 
 

 

 
 

Fig.4. Dynamics of flavonols in blackberry bine during the growing season 

 
Studies conducted by Soviet and foreign scholars 

related to the amino acid composition of tea leaves, are 
conducted for the 17 individual amino acids [7.41]. 

Given the importance of proteins and amino acids in 
the production of tea, we studied them as part of the 
blackberry leaf. Quantitative determination of proteins 

was carried out on the content of total nitrogen using 
micro-method Keldal [34.33]. 

At the same time a quantitative determination of the 
total amount of free amino acids in the context of the 
seasonal vegetation of 6-leaf blackberry shoot (Table 2) 
also has been carried out. 

 
TABLE 2 

The content of proteins and free amino acids in the blackberry bine during the growing season 
 

## Months 
The protein substance,% on dry basis The amount of free 

amino acids, 
g / 100g 

Total nitrogen Proteins 

1. May 0,381 2,381 26,15 

2. June 0,364 2,275 26,56 

3. July 0,360 2,250 27,47 

4. August 0,360 2,250 27,82 

5. September 0,372 2,325 25,40 

Average during the growing season 0,367 2,296 26,68 
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As you can see, the protein content in the beginning of 
the growing season is maximum, then gradually decreases 
and lows are in July-August. The maximum accumulation 
of free amino acids is represented in these months. 

Of particular interest is the study of individual amino 
acids in the proteins of the blackberry leaf. Using the 
method of paper chromatography, we isolated 11 
individual amino acids and established their quantitative 
content (Table 3). 

As it can be seen, blackberry leaf is characterized by 
high-quality composition of individual amino acids: 5 amino 
acids (Histidine, Arginine, Methionine, Leucine, Valine) are 
mostly essential among the identified 11 individual amino 
acids. Comparison of quantitative content from tea leaf [10] 
indicates that the total content of lysine histidine + 7.8 
times higher in blackberry leaf and leucine -9.1 times higher 
than in tea leaves (respectively 4.3 mg / g vs. 0 55 mg / g 
and 2.55 mg / g vs 0.28 mg g). 
 

TABLE 3 
 

The content of individual amino acids in the  

blackberry bine 
 

## Amino acids  Amino acid, mg / g dry matter 

1.  Cysteine  0,92 

2. Lysine 1,67 

3.  Histidine  2,63 

4. Asparagine  2,66 

5. Arginine 3,43 

6.  Glutamic acid   3,01 

7. Tyrosine 4,02 

8. Methionine 2,21 

9.  Leucine 2,55 

10.  Phenylalanine  2,53 

11.  Valine 0,85 
             Total 26,70 

 
Valine in both plants contained approximately equal 

amounts (0.85 mg / g blackberry leaf and 0.68 mg / g - in 
tea). Simultaneously, blackberry leaf contained 2.21 mg / 
g of methionine, in which tea leaf is detected. 

As the total amount of amino acids of blackberry leaf 
tea is much superior (26.7 mg / g vs 17.45 mg / g), while 
the total content of essential amino acids, this 
superiority is expressed in the 9.61 mg / g (11.67 mg / g 
blackberry sheet and 2.06 mg / g - in the tea). If we 
consider that the important amino acid histidine is 

essential for normal growth of infants [16] and take into 
account the lack of potent alkaloids, including caffeine, it 
provides effective basis for the widespread use of 
blackberry tea as a dietary and baby food. 

Oxidative enzymes  

Enzymes, mainly oxidation, represent underlying 
biochemical processes of tea production, causing major 
biochemical transformations that favor formation of 
specific flavors and aromas of end product. Study of the 
enzymes in the tea leaf and relevant numerous works [1, 
9-10,17, 24,32-33,35-36,39-45,47] found that tea leaves 
are presented in very active oxidizing enzymes -0-
difenoloksidaza and peroxidase. It was also found that 
the main oxidation processes of tea leaf during its 
growth and development and during the processing, 
perform these enzymes [1,6,33,36,47] with which the 
respective substrates are transformed in vivo tea leaf 
and during its processing. 

In this regard we conducted a study of oxidative 
enzymes in the manufacturing of blackberry leaf based 
on the obtaining acetone extract of the blackberry leaf, 
and on the study of its activity against tea tannin and 
phenolic substances blackberry. 

For the preparation of 500 g of acetone blackberry, 
fresh shoots were placed in a special grating device 
having a jacket for liquid nitrogen and provided with a 
sharp rotating blade (7-8 th. rev. / min.). In this device 
material is quickly frozen and pulverized in this state to 
complete destruction of tissues (3-5 min.). The milled 
leaf was treated in a homogenizer 2-3 times with a 1 
minute cold (-15 0C) 80% aqueous acetone. Each time 
the suspension was filtered through a Buchner funnel 
and the precipitate washed with a small amount of dry 
acetone. The precipitate was dried at room temperature 
in a stream of air. 

The activity of acetone extract of the blackberry leaf 
tea tannin was determined to ampermetric method on 
polarography. Reaction medium: 10 g of acetone and 1 
ml of the preparation of 0.1 M citrate-phosphate buffer 
pH 5,7. To this reaction mixture was added 20 ml 
micropipette 0.35M tea tannin aqueous solution (312 mg 
in 2 ml water) with a molecular weight of 450. 

Polarographic cell pre-incubated at 25 0C. Next 
calculated activity per 1 mg of acetone extract. It was 20 
n.mol O2 / min.mg. 
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Control reaction medium was the same, only the 
polarographic cell was pretreated in an oven at 1000C 
preparation acetone for 1 hour. The activity of acetone 
extract of the blackberry leaf to the phenolic substances 
blackberries also was determined by ampermetric on 
polarograph and was as follows: the reaction medium - 
10 mg acetone drug blackberry leaf, 1 ml of 0.1 M 
citrate-phosphate buffer pH 5,7. To this reaction medium 
were added 20 l of an aqueous solution (312 mg phenolic 
substance, dissolved in 2 ml of water), the temperature 
of the medium 25 0C. 

Afterwards the calculation of the activity was 25 
n.mol / min.mg per 1 mg of acetone extract. Control 
reaction medium was similar to the above-mentioned. 

The study of the activity of the drug in the acetone 
tea tannin was also carried out in the Warburg 
apparatus. Reaction medium: 25 mg of blackberry leaf 
drug acetone, 2.3 ml of 0.1 M citrate-phosphate buffer 
pH 5,7, 126 mg tea tannin dissolved in 1.75 ml of water 
to obtain tannin 0.16M, 0.5 ml of which was added to the 
reaction medium. In the center apparatus Warburg was 
added 0.2 ml of 5 M NaOH. 

The report was carried out in every 15 minutes. The 
dishes were thermobarometers same reaction medium, 
only acetone drug pretreated in an oven at 100 0C for 1 
hour to completely inactivate the enzyme preparation 
acetone. 

Figure 5. shows the activity data of acetone extract from 
the leaves of the blackberry against oxidation tea tannin. 

 

 
 

Fig.5. The activity of acetone extract of leaves of blackberry tea tannin oxidation 

 
The results show that the acetone extract of the 

blackberry leaf has the ability to oxidize the total drug tea 
tannin contrary to published data indicating the tea 
tannins are oxidized only by their own enzymes and show 
a clear inhibitory effect on enzymes of other plants [17-18, 
32]. However, these enzymes have been used in certain 
plants (barley, almonds, horseradish). Apparently in this 
regard blackberry leaves are advantageous exception. 

In order to establish the presence of the enzyme 
preparation in the blackberry leaf O diphenoloxidase, 
experiments were performed in the presence of an 

inhibitor diethyl dithiocarbamate. For this purpose 15 mg 
of sodium diethyl dithiocarbamate dissolved in 2 ml of 
water. Count the activity carried on by polarograph 
ampermetric. Reaction medium: 0.8 ml of citrate-
phosphate buffer pH 5,7, 0.2 ml of an aqueous solution of 
sodium diethyl dithiocarbamate, 10 mg drug acetone tea 
tannin. To this reaction mixture was added 0.35 M 
aqueous solution of tea tannin (312 mg in 2 ml water). 

In the second experiment the reaction medium 
prepared by the above-noted sequences, was added 20 
micro l aqueous solution phenolics blackberry leaf. 
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In both cases, there was no oxygen uptake therefore 
the oxidation products of tea tannin and phenolic 
substances blackberry leaf caused by O-diphenoloxidase. 
The results indicate an active part of blackberry leaf 
enzymes in biochemical oxidation processes in the 
production of tea product. 

Antioxidant Activity 

The Ferric Reducing Ability of Plasma (FRAP) assay was 
used to measure the concentration of total anioxidants. 
UV/Vis spectrophotometer M501 (Camspec Ltd, UK) was 
used for measurements of absorption changes that appear 
when the TPTZ-Fe3+ complex reduces to the TPTZ-Fe2+ 
form in the presence of antioxidants. An intense blue 
colour with absorption maximum at 593 nm develops.   
Standard solutions of 5.7 mM ascorbic acid in deionised 
water were prepared. Diluted standards or diluted extract 

samples were used on the day of preparation except the 
ascorbic acid solutions, which were used within 1h of 
preparation. An aqueous solution of 1000 µmol/L 
FeSO4x7H2O was used for calibration of the instrument.  

To measure FRAP value, 300 ml of freshly prepared 
FRAP reagent was warmed to 37  C and a reagent blank 
reading is taken at 593 nm; then 10 ml of sample and 30 
ml of water are added. Absorbance readings were taken 
after 0.5 s and every 15 s until 4 min. The change of 
absorbance (ΔA = A4min - A0min) is calculated and related 
to ΔA of a Fe (II) standard solution. ΔA is linearly 
proportional to the concentration of antioxidant. One 
FRAP unit is arbitrarily defined as the reduction of 1 mol of 
Fe (III) to Fe (II). Antioxidant activity was expressed as an 
equivalent of ascorbic acid.  

 
TABLE 4  

The antioxidant activity of blackberry leaf and green tea 

 

Sample 
Antioxidant activity, mg / g of ascorbic acid 

equivalent 

Experience 

Blackberry leaf fresh 1810 

Blackberry leaf dried 10600 

The dry extract of the blackberry leaf 11000 

Control 

Fresh tea leaves 1015 

Dried tea leaves 6000 

Dry green tea extract 6500 

 

Table 4 shows that in terms of antioxidant activity of 
leaf extract of blackberry far exceeds commonly known 
green tea. This property of blackberry leaf, particularly of 
blackberry Caucasian, puts it in the ranks of the most 
powerful plant antioxidants. 

 
CONCLUSION 

●  InvesƟgated the chemical composiƟon of the 6-leaf  
blackberry bine in the growing season. It was found the 
nature of the accumulation of  volatile phenolic 
compounds: their minimum content to the same period 

of the beginning and end of the growing season (May 
and September). 
     ● Established the character of changes in the content 
of individual phenolic substances catechins, flavanols and 
leukoanthocyanidins of blackberry leaf by month growing 
season. 
      ● Examined the contents of individual amino acids in 
the blackberry leaf. It is shown that 5 amino acids are 
mostly essential among identified 11 amino acids, 
making the blackberry leaf as promising raw material for 
the production of tea products for children and dietary 
food. 
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      ●  Were studied oxidaƟve enzymes of blackberry leaf 
and established the presence of the active form of O-
diphenoloxidase. 

       ● Accordingly anƟoxidant acƟvity of the blackberry 
leaf is much greater than it is of the green tea. 
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anotacia.  Seswavlilia kavkasiuri mayvlis (Rubus caucasicus L.) 6-foTliani duyis zogier-

Ti fizikur-qimiuri maxasiaTebeli.   

naCvenebia, rom minimaluri tenianoba, eqstraqtuli nivTierebebisa da fenoluri naerTe-

bis Semcveloba aRiniSneba mcenaris vegetaciis dasawyissa da bolos. fenoluri naerTebi-

dan masSi Sedis katexinebi, flavonolebi da  leikoantocianidinebi. maTi maqsimaluri 

Semcveloba aRiniSneba sezonis Sua periodSi  (ivlis-agvisto).  mayvlis foTolSi Tavisu-

fali aminomJavebis saSualo Semcveloba aris 26,68 mg/g. identificirebuli 11 aminomJavadan 

5 Seucvlelia (histidini, arginini, meTionini, leicini, valini). mayvlis foTolSi aRmoCe-

nilia maRalaqtiuri formis  damJangveli fermenti O-difenoloqsidaza. mayvlis foTlebsa 

da eqstraqts axasiaTebs didi antioqsidanturi aqtiuroba.  Resume:  

 

sakvanZo sityvebi:    aminomJavebi; antioqsidanturi aqtiuroba; damJangveli fermentebi; 

kavkasiuri mayvali; fenoluri nivTierebebi; fizikur-qimiuri Sedgeniloba. 
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АННОТАЦИЯ.  Изучены некоторые физико-химические характеристики  6–листных побегов  ежевики  

кавказской  (Rubus caucasicus L.).  Установлено, что минимумы содержания влаги, экстрактивных  веществ и 
фенольных соединений совпадают к периодам  начала и  конца  вегетации растений. Состав фенольных 
соединений представлен катехинами, флавонолами и лейкоантоцианидинами. Максимумы накопления 
фенольных соединений приходятся  в середине сезона вегетации (июль-август). 

Количество свободных аминокислот листьев ежевики составляет  в среднем 26,68 мг / г. Из  идентифици-
рованных 11 отдельных аминокислот 5 являются незаменимыми  (гистидин, аргинин, метионин, лейцин, 
валин).В комплексе окислительных ферментов ежевичного листа установлено наличие активной формы O-
дифенолоксидазы. Листья и экстракт ежевики  обладают высокой антиоксидантной активностью. 

   
КЛЮЧЕВЫЕ  СЛОВА:  антиоксидантная активность; аминокислоты; Кавказская ежевика; окислительные 

ферменты; фенольные вещества; физико-химический состав. 
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anotacia. statiaSi ganxilulia samarT-

lebrivi da ekonomikuri garemos didi mniSv-

neloba biznesis warmatebisa da misi xelSew-

yobisaTvis. yuradReba gamaxvilebulia axal 

sakanonmdeblo iniciativaze, kerZod, mogebis 

gadasaxadiT dabegvris axal _ estonur 

modelze. maqsimalurad detalurad aris aR-

werili aRniSnuli sakanonmdeblo cvlile-

bis arsi misi SesaZlo dadebiTi da uaryofi-

Ti Sedegebi.   

ganxilulia Tu ra dadebiTi cvlilebebi 

SeiZleba gamoiwvios aRniSnuli modelis 

morgebam Cveni qveynis sagadasaxado sistema-

ze, sainvesticio garemosa da, zogadad, eko-

nomikur zrdaze.Mgarda amisa, naSromSi aR-

niSnulia am modelis danergvis SemTxvevaSi 

qveynis biujetze SesaZlo uaryofiTi gav-

lena, Tumca dafiqsirebulia is mosazrebac, 

rom aRniSnuli sakanonmdeblo cvlilebis 

mosalodneli dadebiTi efeqti aRemateba mis 

uaryofiT Sedegs, rac saboloo jamSi gvaZ-

levs imis Tqmis saSualebas, rom aRniSnuli 

cvlileba xels Seuwyobs saqarTveloSi biz-

nesgaremos gaumjobesebas.  

 

sakvanZo sityvebi: dabegvra; dabegvris 

reJimi; dividendi; kanonproeqti; mogebis ga-

dasaxadi; sabiujeto Semosavlebi.  

 
 

Sesavali 

mogebis gadasaxadis gadaxedvis sakiTxi 

aqtualuri iyo bolo periodSi da am 

mimarTulebiT muSaoba aqtiurad mimdinare-

obda, ris Semdegac mTavrobis sxdomaze ga-

nixiles es sakiTxi da Sesabamisi kanonpro-

eqtic momzadda. amis Semdeg mTavrobam ka-

nonproeqti parlaments gadaugzavna da 2016 

wlis 11 Tebervals damtkicda. kanonproeqti, 
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romelic premier-ministris iniciativiT da 

davalebiT momzadda, saqarTveloSi “saga-

dasaxado kodeqsSi” cvlilebebs gulisxmobs, 

konkretulad es exeba mogebis gadasaxadis 

reorganizacias. 

muSaoba am mimarTulebiT liberalizaci-

is kuTxiT kvlav estonuri modeliT mimdina-

reobs. swored estonur modelze gadadis 

midgoma mogebis gadasaxadTan mimarTebiT.  

  

ZiriTadi nawili 

qveyanaSi biznesis warmateba damokidebu-

lia im samarTlebriv da ekonomikur garemo-

ze, sadac is funqcionirebs. saxelmwifo ga-

dasaxadebi da regulaciebi gadamwyvet rols 

asrulebs, rogorc adgilobrivi biznesisT-

vis, ise ucxouri kapitalis SemodinebaSi. mo-

gebis gadasaxadis gauqmeba da misi Canacvleba 

dividendis gadasaxadiT, aseve saSemosavlo 

gadasaxadis da dividendis gadasaxadebis 

ganakveTebis Semcireba xels Seuwyobs ro-

gorc makroekonomikuri garemos gaumjobese-

bas, ise TiToeuli moqalaqis keTildReobis 

gazrdas. swored am aspeqtebs moicavs mogebis 

gadasaxadis estonuri modeli, romlis ars-

sac dawvrilebiT ganvixilavT. 

kanonproeqtis ZiriTadi arsia: 

1. mogebis gadasaxadis gauqmeba, romelic 

dReisaTvis 15%-iT aris gansazRvruli.  

2. dividendis gadasaxadis gazrda 5%-dan 

15%-mde.  

3. saSemosavlo gadasaxadis 20%-dan 17.5%-

mde Semcireba.  

4. kanonis miRebis Semdeg kompaniidan mxo-

lod fulis gatanis dabegvra da reinves-

ticiaze kompanias aRar mouwevs 15% gadasa-

xadis gadaxda.  

5. 2018 wlidan ki, saSemosavlo gadasaxa-

dis gaTanabreba dividendis gadasaxadTan, 

romelic aseve 15% gaxdeba. 

kanonproeqti aseve moicavs analizs Semo-

savlebis kuTxiT, kanonproeqti gavlenas ax-

dens saxelmwifo biujetis saSemosavlo na-

wilze. kerZod, Tu saSemosavlo gadasaxa-

didan biujetis Semosulobebi iqneba 2.086 

miliardi lari, maSin biujets Semosavle-

bis nawilSi daakldeba 260 milioni lari. 

Tu mogebis gadasaxadidan miRebuli Semosa-

vali iqneba 980 milioni lari, mogebis gada-

saxadis gauqmebis Sedegad es maCvenebeli 0-s 

gautoldeba, Tumca gaizrdeba dividendis 

gadasaxadidan miRebuli Semosavali. moge-

bis gadasaxadis gauqmebis Semdeg biujetis 

danaklisi iqneba 400 milioni lari. saSemo-

savlo gadasaxadis SemcirebiT da mogebis 

gadasaxadis gauqmebiT biujetis saSemosav-

lo nawils daakldeba daaxloebiT 660 mi-

lioni lari. 

aseve unda aRvniSnoT misi uaryofiTi 

mxarec, am modelis gamoyeneba, ra Tqma un-

da, sabiujeto Semosavals sagrZnoblad 

Seamcirebs, Sesabamisad, qveyanas mouwevs 

sabiujeto xarjis Semcireba rac uaryofi-

Tad aisaxeba socialuri programebis mona-

wileTa cxovrebaze. 

aRniSnuli kanonproeqtis gaTvaliswinebiT 

kompaniis mogeba daibegreba mxolod ganawi-

lebis, dividendad gacemis SemTxvevaSi, xo-

lo mogebis reinvestirebis SemTxvevaSi, kom-

pania mogebis gadasaxadisgan saerTod Tavi-

sufldeba. Tu kompania mogebas ar gaanawi-

lebs, is mogebis gadasaxads ar gadaixdis. 

SeiZleba kompaniam miiRo mogeba, magram mo-

axdina misi sruli investireba, sawarmodan 

ar gautania, ar gamouyenebia is dividen-

debis gasacemad, arc sxva mimarTulebiT, 

romelic ar ukavSirdeba mis ekonomikur 

saqmianobas, am SemTxvevaSi, kompania mogebis 

gadasaxads aRar gadaixdis. amasTanave, da-

begvris reJimi ar Seecvleba zogierTi kate-
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goriis gadamxdels, magaliTad, mewarme 

fizikur pirs, sadazRvevo da mikrosafinan-

so organizaciebs, bankebs, agreTve orga-

nizacias, romelsac kanonmdeblobiT ekrZa-

leba mogebis ganawileba, magaliTad, ssip-

ebi da arasamTavrobo seqtori. SenarCundeba 

mogebis gadasaxadis 15%-iani ganakveTi. 

aseve SenarCundeba procentze, roialtisa 

da dividendze arsebuli ganakveTebi. sawar-

mos mogebis gadasaxadisTvis saangariSo pe-

riodi gaxdeba erTi Tve da aRar iqneba 

erTwliani vada, Sesabamisad, kompania mxo-

lod im SemTxvevaSi gadaixdis am gadasa-

xads, Tu am erTi Tvis ganmavlobaSi mogebas 

gaanawilebs. 

mogebis gadasaxadiT daibegreba dividen-

dis an sxva formiT ganawilebuli mogeba, 

saqonlis _ momsaxurebis usasyidlod miwo-

deba; gansazRvrul zRvrul odenobaze meti 

odenobiT gaweuli warmomadgenlobiTi xar-

ji da is gadaxda, romelic ar aris dakav-

Sirebuli ekonomikur saqmianobasTan. 

es yvelaferi gaTvaliswinebulia kanon-

proeqtSi, romelic 2016 wlis 1 ivlisidan 

unda amoqmedebuliyo, magram misi amoqmedeba 

2017 wlisaTvis gadaido.  

am sakiTxTan dakavSirebiT ukve bevri va-

raudia gamoTqmuli. varaudobdnen, rom par-

lamentis mier cvlilebebis damtkicebis 

SemTxvevaSi, mTavrobas biujetis xarjis 

Semcireba daaxloebiT 400 milioniT mouwev-

da aseve varaudobdnen, rom aRniSnuli re-

formebi ara mxolod mogebis gadasaxadis, 

aramed dRg-is nawilSi  2016 wlis biujetis 

Semosavals daaxloebiT 400 milioni lariT 

Seamcirebda.  

aRniSnuli sakanonmdeblo cvlileba ukve 

didi kamaTis safuZvelia. Tumca, vfiqrob, 

estonuri modeli mogebis gadasaxadTan 

dakavSirebiT saqarTveloSi bizness axal 

SesaZleblobebs miscems, iqneba biznesSi 

investirebisa da reinvestirebis motivato-

ri, rac grZelvadian periodSi warmoebis ga-

farToebis SesaZleblobebsa da ekonomikuri 

zrdis xelSewyobis faqtors qmnis. 

es TavisTavad Seuwyobs xels sainvesti-

cio resursis da adgilze arsebuli poten-

cialis mobilizebas, gazrdis motivacias 

reinvestirebis mimarT da, Sesabamisad, adgi-

lobrivi warmoebis xelSemwyob faqtorad 

mogvevlineba. aqtiurad aris dawyebuli mu-

Saoba savaluto fondis adgilobriv warmo-

madgenlobasTan, vinaidan Zalian mniSvne-

lovania savaluto fondTan partniorobis 

SenarCuneba. aseve mniSvnelovania is faqti, 

rom kanonproeqti ar ewinaaRmdegeba evro-

kavSiris direqtivebs. 

  

daskvna 

daskvnis gakeTeba am sakiTxTan dakavSire-

biT da misi Sedegebis Sejameba, ra Tqma un-

da, jer Zalian adrea, magram vfiqrob,  aR-

niSnuli cvlileba xels Seuwyobs: saqarT-

veloSi biznesgaremos gaumjobesebas, moqa-

laqeebis jibeSi meti fulis datovebas, in-

vesticiebis mozidvas, dasaqmebis gazrdas, 

ekonomikur zrdas da siRaribis Semcirebas. 

aseve mniSvnelovnad gaamartivebs kompanie-

bis sagadasaxado buRalterias da SezRu-

davs sagadasaxado organoebis diskreciuli 

qmedebis areals. saSualebas miscems kompa-

nias saqmianoba gaafarToos, vinaidan kompa-

niaSi reinvestirebuli Tanxa aRar dai-

begreba 15%-iT. estonuri modeli mogebis 

gadasaxadTan dakavSirebiT saqarTveloSi 

bizness axal SesaZleblobebs miscems.  
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anotacia. mewarmeobisa da samewarmeo saq-

mianobis sakiTxebi aris saxelmwifos Siga 

urTierTobebis ZiriTadi mimarTuleba. saxel-

mwifos sameurneo da politikurma xelmZR-

vanelobam, aseve Siga sameurneo xelmZRvane-

lobam saqmianoba ZiriTadad unda warmarTon 

samewarmeo saqmianobis intensiuri ganviTare-

bis xelSemwyobi garemos Seqmnis mizniT. moq-

medi kanonmdebloba da kanonqvemdebare aqtebi 

miiReba mrewvelobis, soflis meurneobis, kav-

Sirgabmulobisa da sxva dargebis srulyo-

fili mizanmimarTuli ganviTarebisaTvis, ma-

Rali finansur-ekonomikuri maCveneblebis mi-

saRebad mewarmeobisa da samewarmeo saqmiano-

bisaTvis saxalxo meurneobis ZiriTadi dar-

gebis swrafi, kardinaluri ganviTarebisaTvis 

saxelmwifo biujetidan SesaZleblobis farg-

lebSi xSirad gamoiyofa mniSvnelovani finan-

suri saxsrebi. efeqturi praqtikuli Ronis-

Ziebebis gasatareblad saxelmwifo mmarTve-

lobis organoebSi iqmneba sagangebo jgufebi, 

romlebic kompleqtdeba maRalanazRaurebadi 

specialistebiT. tardeba specialuri Ronis-

Ziebebi strategiuli nedleuliT momaragebis 

sakiTxebis mosagvareblad, mrewvelobis, 

soflis meurneobis, satransporto komuni-

kaciebis Tanazomieri ganviTarebisTvis. gansa-

kuTrebuli yradReba eqceva saTbob-energeti-

kuli dargebis normalur, gegmazomier ganvi-

Tarebas. saerTo organizaciul teqnikur sa-

kiTxebSi mniSvnelovania avtomatizaciis, te-

lemeqanikis da kompiuteruli teqnologiebis 

danergva warmoebis procesSi. samewarmeo saq-

mianobis ganviTarebaSi mniSvnelovan rols 

asrulebs kadrebis momzadeba-gadamzadeba da 

warmmarTveli struqturuli qvedanayofebis 

specialuri sainJinro da samecniero specia-

listebiT dakompleqteba mmarTvelobis raci-

onaluri srulyofili uzrunvelyofisTvis.  
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sakvanZo sityvebi: buRaltruli aRricx-

va-angariSgeba; TviTRirebuleba; mewarmeoba; 

nedleuli; samewarmeo saqmianoba. 

 
 

Sesavali 

meoce saukunis bolo 20 wlis ganmavlo-

baSi da mimdinare ocdameerTe saukunis ganv-

lil periodSi msoflioSi momxdarma poli-

tikurma cvlilebebma, ekonomikur saqmiano-

baSi gardaqmnebma Zireulad Secvala ada-

mianis cxovrebis pirobebi da saerTo ekono-

mikuri mdgomareoba. calkeul saxelmwifoeb-

Si fundamenturad Seicvala mewarmeobis gan-

viTarebis formebi da mimarTulebebi. msof-

lios dabalganviTarebul regionebSi Seiqmna 

mrewvelobis maRalganviTarebuli udidesi 

centrebi, romlebic revoluciur gavlenas 

axdenen saerTo ekonomikuri da finansuri 

ganviTarebis tendenciebze – mniSvnelovani 

zrdis tempebiT xasiaTdeba aziisa da samx-

reT amerikis qveynebis ganviTarebis formebi. 

mkacrad mwvavdeba konkurentuli brZola. 

konkurenciis zrda mniSvnelovan gavlenas 

axdens saxelmwifoTa urTierTobebze.  

  

ZiriTadi nawili 

mewarmeoba aris adamianis mizanmimarTu-

li saqmianoba momxmareblis mier moTxovni-

li raime saxis produqtis warmoebisaTvis 

an momsaxurebis gasawevad. produqtis war-

moeba aris ekonomikis erT-erTi ZiriTadi 

mimarTuleba, romelic, Tavis mxriv, gu-

lisxmobs sabazro Rirebulebis mqone sag-

nebis warmoebas realizaciis (gasxvisebis) 

mizniT (produqtis warmoeba piradi moxma-

rebis mizniT ar aris saqonelwarmoeba).  

arn. Ciqobavas qarTuli enis ganmartebiTi 

leqsikonis mixedviT ekonomika aris adamian-

Ta warmoebiTi urTierTobebis erToblioba, 

Seesabameba sazogadoebis sawarmoo ZalTa 

ganviTarebis gansazRvrul safexurs, warmo-

adgens (swavlobs) saxalxo meurneobis cal-

keuli dargebis organizacias, struqturasa 

da mis saerTo mdgomareobas. warmoebiTi ur-

TierTobebi aucileblad unda Seesabamebo-

des sawarmoo ZalTa ganviTarebis dones. 

warmoebiTi urTierTobebis intensiur ganvi-

Tarebas didi mniSvneloba aqvs samxedro da 

ekonomikuri Zlierebis srulyofil, maRal 

doneze SenarCunebisaTvis, mosaxleobis cxov-

rebis pirobebis gaumjobesebisaTvis.  

praqtikulad calkeuli adamianebi an ada-

mianTa jgufi eweva mewarmeobas da maT uwo-

deben mewarmeebs, romlebic TavianTi saqmia-

nobis Sedegad aucileblad unda Rebulobd-

nen garkveul Semosavals fuladi an mate-

rialuri saxiT. praqtikuli saqmianobidan 

gamomdinare, mewarmis saqmianobis Sedegebi 

ganisazRvreba formuliT: f1 – saqoneli – 

f2, sadac f1 aris sakuTari kapitalis is 

raodenoba, romliTac mewarme iwyebs Tavis 

praqtikul samewarmeo saqmianobas, saqoneli 

aris sarealizacio produqtis is raodenoba, 

romelic nawarmoebia erTi samewarmeo 

ciklis ganmavlobaSi da realizebulia moq-

medi kanonmdeblobis mixedviT, xolo f2 

aris kapitalis is raodenoba, romelsac Re-

bulobs mewarme mis mier nawarmoebi pro-

duqtis momsaxurebis realizaciis (gasxvise-

bis) Sedegad. mewarmis saqmianoba rom dade-

biTad Sefasdes, f2 aucileblad meti unda 

iyos f1-ze (f2 > f1).  

mewarmeobas praqtikaSi ewodeba sameurneo-

safinanso saqmianoba, romelsac eweva meur-

neobrivi subieqti (sawarmo), romelic auci-

leblad Seqmnili unda iyos da unda funqci-
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onirebdes saxelmwifoSi moqmedi kanon-

mdeblobis Sesabamisad. sameurneo-safinanso 

saqmianoba, Tavis mxriv, Sedgeba ori ZiriTa-

di nawilisagan – pirveli aris sarealiza-

cio produqtis Seqmna-damzadeba, xolo meo-

re Semadgeneli nawilia damzadebuli pro-

duqtis miwodeba momxmareblisTvis Sesaba-

misi xarjis anazRaurebiT, riTac iqmneba fi-

nansuri Sedegi da fulad gamosaxulebaSi 

fasdeba samewarmeo saqmianoba.  

samewarmeo saqmianobaSi dadebiTi Sedegis 

misaRebad mniSvnelovania drois SualedSi 

warmoebuli produqtis erT erTeulze misi 

sarealizacio fasis (Rirebulebis) gansazRv-

ra. Tavis mxriv, produqtis Rirebulebis 

gansazRvris safuZveli aris misi TviTRire-

buleba. sruli anu mTliani TviTRirebuleba 

Sedgeba ori ZiriTadi nawilisagan _ pirve-

li aris masalebis, nedleulis, saTbobis, 

eleqtroenergiisa da sxva warmoebis proces-

Si moxmarebuli materialuri faseulobis 

mTliani Rirebuleba, meore ki _ sawarmoo 

procesSi dasaqmebuli muSa-mosamsaxureebis 

xelfasebi da sawarmoo procesTan dakavSi-

rebuli personalis Sromis anazRaurebis da-

naxarjebi. mTlian TviTRirebulebaSi auci-

leblad unda iyos gaTvaliswinebuli war-

moebis procesSi gamoyenebuli ZiriTadi sa-

Sualebebis (Senobebi, nagebobebi, manqana–

danadgarebi, Carxebis da sxva mowyobilobe-

bis) cveTisa da amortizaciis Rirebuleba 

dawesebuli normebis mixedviT.  

gamoSvebuli produqtis TviTRirebuleba 

rom obieqturad (sworad) ganisazRvros, da-

naxarjebis mTliani raodenobidan 55_60% un-

da Seadgendes danaxarjebis pirvel jgufs, 

xolo 30_35% unda iyos danaxarjebis meore 

jgufi, aRniSnuli TviTRirebulebis struq-

turaSi mizanSewonilia xarjebis rezervis 

gaTvaliswineba 5_10%-is odenobiT. rezervis 

aRniSnuli saxsrebi SeiZleba warimarTos 

warmoebis procesSi warmoqmnili siZneleebis 

gadasalaxavad da TviTRirebulebis reguli-

rebisaTvis. warmoebis procesTan dakavSire-

buli muSa-mosamsaxureebis xelfasebis aR-

niSnuli odenobiT Tanabarzomieri swori ga-

cema uzrunvelyofs samarTliani garemos 

Seqmnas. sazogadoebis yvela fenaSi gamomu-

Savebuli Tanxebis gacema TiToeuli dasaqme-

buli pirisaTvis aucileblad unda moxdes  

warmoebis procesSi muSakebis wilobrivi 

monawileobis Sesabamisad. produqtis TviT-

Rirebulebis formireba SeiZleba gamoisaxos 

Semdegi formiT: 

 

 
 

 

გეგმიური დანახარჯები

რეზერვი

ხელფასები

55-60% 
30-35% 

5-10% 
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aRniSnulidan gamomdinare, warmoebuli 

produqtis TviTRirebulebis gansazRvra 

sworad dasabuTebuli ekonomikuri prin-

cipebiT materialuri warmoebis ZiriTadi 

safuZvelia da SesaZleblobas iZleva mTli-

anad saxelmwifoSi uzrunvelvyoT kanonzo-

mieri faswarmoqmnis politikis gatareba. 

warmoebuli produqtis sarealizacio (sa-

calo) fasis gansazRvrisas mewarme auci-

leblad unda eyrdnobodes mis srul TviT-

Rirebulebas da rentabelobis done TviT-

RirebulebasTan mimarTebiT ar unda aRema-

tebodes 10_15 procents, riTac gamoricxu-

li iqneba monopoliurad usafuZvlo maRa-

li fasebis daweseba, riTac mcirdeba momx-

mareblis (mosaxleobis) msyidvelobiTi una-

ri, izrdeba siRaribis done. Sesabamisad, me-

warme mudmivad unda zrunavdes warmoebuli 

produqtis TviTRirebulebis Semcirebaze 

misi xarisxobrivi maCveneblebis gaumjobese-

bis paralelurad.  

produqtis TviTRirebulebis Semcirebas 

xels uwyobs mis dasamzadeblad gamoyenebu-

li nedleulisa da masalebis maRali xaris-

xi, warmoebis procesSi avtomatizaciisa da 

telemeqanizaciis danergva, xeliT Sromis 

xvedriTi wilis Semcireba. warmoebis ganvi-

Tareba-gafarToeba Tanamedrove pirobebSi 

SesaZlebelia agreTve saTbob-energetikuli 

resursebiT srulyofili Tanabarzomieri 

momsaxurebiT. warmoebis procesSi gamoyene-

buli nedleulisa da masalebis xarjvis 

normebi unda wesdebodes mecnieruli miRwe-

vebis gaTvaliswinebiT, xolo nedleulis 

aRricxva da misi faqtobrivi danaxarjebi 

aucileblad unda Seesabamebodes winaswar 

damtkicebul normebs da misi xarjva mizan-

Sewonilia kontroldebodes sistematurad, 

mudmivad.  

mTlianad saxelmwifoSi samewarmeo saqmia-

nobis ganviTarebisaTvis aucilebelia me-

warme subieqtebis maRalkvalificiuri kadre-

biT (muSebiT, inJiner-teqnikuri personaliT) 

dakompleqteba. kadrebs sawarmo TviTon 

akompleqtebs, Tavisi moTxovnilebis mixed-

viT sawarmoo procesisa da sawarmoebeli 

produqtis damzadebis teqnologiis gaTva-

liswinebiT. yvela sawarmo muSa-mosamsaxu-

reebiT kompleqtdeba kvalifikaciisa da sa-

warmoo gamocdilebis donis mixedviT. kva-

lificiuri specialistebis momzadebisaTvis 

saxelmwifoSi aucilebelia specializebuli 

saswavlo dawesebulebebi umaRlesi da sa-

Sualo specializebuli ganaTlebis mqone 

kadrebis (specialistebis) mosamzadeblad.  

samewarmeo saqmianobis swori racionalu-

ri ganviTarebisaTvis mniSvnelovania sawar-

moo Zalebis racionaluri ganlageba, sawar-

moo Zalebis simZlavreTa sruli aTviseba. 

produqtis mwarmoebeli fabrikebi da qarx-

nebi maqsimalurad axlos unda iyos gan-

lagebuli pirveladi nedleulis wyaroeb-

Tan da saTbob-energetikul resursebTan. sa-

xelmwifos xelmZRvanelobis yuradRebis 

centrSi unda iyos iseTi sawarmoebis ganvi-

Tareba, rogoricaa metalurgiuli da qimi-

uri mrewveloba, manqanTmSenebloba da sxva.  

samewarmeo saqmianoba rom warmatebiT 

ganviTardes da mewarme subieqti normalu-

rad funqcionirebdes, aucilebelia, rom is 

sameurneo-safinanso saqmianobas eweodes  

srulyofili aRricxva-angariSgebis piro-

bebSi. pirvel rigSi, srulad unda aRiric-

xebodes sawarmos kuTvnili ZiriTadi saSua-

lebebi, nedleuli da masalebi, mcirefasia-

ni sagnebi, inventari. Tanamedrove programu-

li meTodebiT unda xdebodes daqiravebuli 

muSa-mosamsaxureebis SromiTi danaxarjebis 

aRricxva. praqtikul samewarmeo saqmianoba-
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Si Sesrulebuli samuSao aRiricxeba dro-

iTi da sanardo wesiT. sawarmoo procesis 

Taviseburebebidan gamomdinare, mizanSewo-

nilia, Sromis anazRaureba xdebodes sanar-

do-premiuli formiT da mTliani Sromis 

anazRaurebis Tanxis 50% unda gaices pre-

miis saxiT, Sromis saboloo Sedegebis mi-

xedviT, yovelTviurad an yovelkvartalu-

rad. saukeTeso SromiTi maCveneblebis miRe-

bas uzrunvelyofs e.w. wliuri premiebis 

gacema mTliani Sedegebis mixedviT. yvela 

Sromis anazRaurebis forma winaswar unda 

iyos reklamirebuli da dafiqsirebuli Sro-

miT xelSekrulebaSi. sameurneo-administra-

ciuli personalis Sromis anazRaureba pir-

dapirproporciulad unda iyos damokidebuli 

sawarmos saboloo SedegebTan. Tanamdebob-

rivi sargo dgindeba safexurebrivi wesiT da 

unda Seesabamebodes saxelmwifoSi moqmedi 

kanonmdeblobiT damtkicebuli Sromis anaz-

Raurebis minimalur odenobas.  

nedleulisa da masalebis aRricxva auci-

lebelia raodenobriv da fulad gamosaxu-

lebaSi yvela materialuri pasuxismgebeli 

piris mixedviT. warmoebis procesSi daxarju-

li masalis Camowera xdeba sawarmos xelmZ-

Rvanelobis mier damtkicebuli normebiT. ma-

salebis xarjvis normebi sawarmos xelmZRva-

nelobam SeiZleba daamtkicos samecniero-dar-

gobrivi laboratoriebis kvlevebis Sedegad 

miRebuli monacemebis mixedviT. aRricxva-an-

gariSgebiT miRebuli monacemebi aris gamo-

Svebuli produqtis TviTRirebulebis fas-

warmoqmnis safuZveli, romelsac emateba 

Sromis anazRaurebis danaxarjebi. TviTRi-

rebulebaSi aucileblad Sedis ZiriTadi sa-

Sualebebi da mcirefasiani sagnebis cveTis 

danaxarjebi. cveTis danaxarjebis gamoangari-

Seba pirvelad aRricxvaSi xdeba kanonmdeb-

lobiT damtkicebuli cveTis normebis mi-

xedviT. cveTis mTliani Tanxis gaangariSeba 

xdeba saangariSo wlis bolos narCeni Rire-

bulebis Sesabamisad da nawildeba propor-

ciulad warmoebis procesSi gamoyenebuli 

ZiriTadi fondebis mixedviT.  

pirvelad buRaltrul aRricxvaSi calke 

muxlad gamoiyofa normirebuli danakargebis 

odenoba. rogorc wesi, normirebuli dana-

kargebis Camowera xdeba saangariSo periodSi 

(wlis, kvartlis, Tvis) Sedegebis mixedviT 

faqtobrivi danaxarjebis mixedviT damtkice-

buli normis farglebSi, rac gulisxmobs: Tu 

faqtobrivi danakargis odenoba toli an 

naklebia damtkicebul normaze, maSin Camo-

iwereba faqtobrivi danakargi, Tu faqtobrivi 

danakargi metia damtkicebul normaze, maSin 

is TviTRirebulebaSi Camoiwereba normiT 

gaTvaliswinebuli odenobiT da zegegmuri 

danakargis Rirebulebas aanazRaurebs mate-

rialurad pasuxismgebeli piri.  

Tanamedrove teqnikuri progresis piro-

bebSi mizanSewonilia, pirveladi aRricxva-

angariSgeba rogorc organizaciis mTliani 

sabuRaltro aRricxva, xdebodes gamoTvliTi,  

kompiuteruli teqnikis gamoyenebiT, riTac 

mniSvnelovnad gaumjobesdeba saerTod aR-

ricxvis dargSi dasaqmebuli muSa-mosamsa-

xureebis Sromis pirobebi da aRricxvis saer-

To mdgomareoba.  

buRaltruli aRricxvis srulyofilad da 

moqmedi kanonmdeblobis Sesabamisad Catare-

bis mizniT mizanSewonilia saqarTvelos 

finansTa saministrosTan an auditis saxelm-

wifo samsaxurTan makoordinirebeli spe-

cialuri samsaxuris Seqmna, romelic daxma-

rebas gauwevs saxelmwifos masStabiT moqmed 

rogorc kerZo, ise saxelmwifo sawarmoebSi 

pirveladi aRricxvis samsaxurebis saqmia-

nobas, mas aucileblad unda hqondes sa-

kanonmdeblo iniciativis ufleba.  



biznesi, marTva da aRricxva – BUSINESS, MANAGEMENT AND ACCOUNTING – БИЗНЕС, УПРАВЛЕНИЕ И УЧЕТ

 

_____________________________________ 
stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ   ISSN 1512‐0996 

#1 (503), 2017  46  www.gtu.ge 

daskvna 

aRniSnulidan gamomdinare, mewarmeobisa 

da samewarmeo saqmianobis sakiTxebi saxelm-

wifos Siga urTierTobebis ZiriTadi mimar-

Tulebaa. saxelmwifos sameurneo da politi-

kurma xelmZRvanelobam aseve Siga sameurneo 

xelmZRvanelobam saqmianoba ZiriTadad unda 

warmarTon samewarmeo saqmianobis intensiuri 

ganviTarebis xelSemwyobi garemos Seqmnis 

mizniT. moqmedi kanonmdebloba da kanonqvem-

debare aqtebi miiReba mrewvelobis, soflis 

meurneobis, kavSirgabmulobis da sxva dar-

gebis srulyofili mizanmimarTuli ganvi-

TarebisaTvis, maRali finansur-ekonomikuri 

maCveneblebis misaRebad, mewarmeobisa da 

samewarmeo saqmianobisaTvis saxalxo meur-

neobis ZiriTadi dargebis swrafi, kardina-

luri ganviTarebisaTvis saxelmwifo biuje-

tidan SesaZleblobis farglebSi xSirad 

gamoiyofa mniSvnelovani finansuri saxsrebi. 

efeqturi praqtikuli RonisZiebebis gasata-

reblad saxelmwifo mmarTvelobis organoeb-

Si saWiroa Seiqmnas specialuri jgufebi, 

romlebic unda dakompleqtdes maRalanaz-

Raurebadi specialistebiT. tardeba specia-

luri RonisZiebebi strategiuli nedleuliT 

momaragebis sakiTxebis mosagvareblad.  
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ABSTRACT. Issues related to the entrepreneurship and entrepreneurial activities are essential for the internal 
relations in the country and economic and political activities should provide appropriate environment for the 
development of entrepreneurial activities. Current legislation is adopted to promote industry, agriculture, communi-
cations and etc. fields with high income. Significant funds are assigning from the state budget for fast development of 
the main fields of the industry. Special groups of highly paid specialists are created in governing bodies to implement 
effective practical measures. 

Specific actions are taken to provide strategic development of the industry, agriculture and transportation. 
Particular attention is paid to enhance various sectors of energy industry. It’s very important to implement 
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automation, telemechanics and computer technology in the industrial process. Training/reskilling of staff providing 
them with appropriate scientific and engineering skills as well as rational staffing in management structures are of 
great importance in developing of relevant entrepreneurial activities.  

 Resume:  
KEY WORDS: Accounting; direct material; entrepreneurship; entrepreneurial activities; prime cost. 
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АННОТАЦИЯ.  Вопросы о предпринимательстве и предпринимательской деятельности стали основным 
направлением внутренних отношений государств. Политическое и хозяйственное руководство государств, 
внутреннее хозяйственное руководство в основном ведут интенсивное развитие хозяйственной деятельности с 
целью активизации окружающей среды. Акты действующего законодательства и акты, подлежащие закону, 
принимаются для совершенного целесообразного развития хозяйственной деятельности, сельского хозяйства, 
связи, машиностроения, энергетики и других отраслей с целью получения высоких финансовых экономических 
показателей. Для предпринимательства и предпринимательской деятельности, в рамках возможностей, из 
государственного бюджета выделяются значительные финансовые средства для быстрого кардинального 
развития основных отраслей народного хозяйства. Для проведения эффективных практических мероприятий в 
государственных управляющих органах создаются специальные группы, которые комплектуются высокоопла-
чиваемыми специалистами. Проводятся мероприятия для организации вопросов о снабжении стратегическим 
сырьем для соразмерного развития сельского хозяйства, транспортных коммуникаций. Особое внимание 
уделяется нормальному соразмерному развитию теплоэнергетических отраслей. В связи с общими орга-
низационными техническими вопросами, в процессе ведения, важно внедрение автоматизации, телемеханики 
и компьютерных технологий. При развитии предпринимательской деятельности важную роль осуществляет 
подготовка-переподготовка кадров и комплектация специальными инженерными и научными специалистами 
для рационального совершенного обеспечения основных управляющих ведущих структурных подразделений.  

 

КЛЮЧЕВЫЕ  СЛОВА:  бухгалтерский учет; предпринимательская деятельность; предпринимательство; се-
бестоимость; сырье.  
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ABSTRACT.  Data mining tool for the analysis of Big 

Data represents the actual issue of uncontrolled clas-
sification (clustering) of big dataset. Dataset clustering 
may be considered as the consolidation of data objects 
of  the significant class in the same cluster by similarity 
and compliance of specific parameters. The article 
indicates that existing algorithms are insufficient to 
provide increased requirements of big dataset clustering. 
Expensive  big data mining and the complexity of clus-
tering algorithms stipulate the need of more effective 
clustering methods development that will provide the 
relevant results in a reasonable time. The article con-
siders an innovative approach based on the modified 
Particle Swarm Optimization (PSO) method. 

 
KEY  WORDS:  Clustering; Dataset; K-means; PSO 

method. 

 
 

INTRODUCTION 

Clustering is a way of representing large number of 

data in a set or group. These groups represent similarities 
between the data. Instances are put into different 
clusters based on their distance to other instances. 
Typical distances between two feature vectors include 
the Euclidean distance, Manhattan distance, and 
Minkowski distance. The most popular distance measure 
for the continuous features is the Euclidean distance. In 
this paper, we discuss partition clustering algorithms, 
which are the most frequently used clustering algo-
rithms, and two other types of clustering algorithms: 
spectral clustering and hierarchical clustering [1].  

The paper aims on partitioning data into groups of 
similar items. This is useful for scientists to explore new 
data and to lead them to new discoveries in data rela-
tionships. It is widely used in different disciplines which 
involve grouping massive data such as computational 
biology, botany, medicine, astronomy, marketing and 
image processing. A survey on clustering algorithm 
reported that PSO is a popular, effective and practically 
feasible method widely applied by scientists. Particle 
swarm optimization (PSO) is a swarm intelligence 
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technique originally inspired by models of flocking and of 
social influence that assumed homogeneous individuals. 
During its evolution to become a practical optimization 
tool, some heterogeneous variants have been proposed 
[2]. However, heterogeneity in PSO algorithms has never 
been explicitly studied and some of its potential effects 
have therefore been overlooked. In this paper, we 
identify some of the most relevant types of heteroge-
neity that can be ascribed to particle swarms. A number 
of particle swarms are classified according to the type of 
heterogeneity they exhibit, which allows us to identify 
some gaps in current knowledge about the heterogeneity 
in PSO algorithms.  

The standard PSO algorithm is a homogeneous swarm. 
We say that a particle swarm is heterogeneous if it has at 
least two particles that differ in any of the above-me-
ntioned aspects. A systematic study on the effects of 
different levels of neighborhood heterogeneity in swarms 
of various sizes is missing in the literature. In this paper, 
we propose an alternative approach towards the problem 
of automatic clustering using a modified version of the 
PSO algorithm. The goal of the algorithm is to converge to 
the global (between the clusters) or local (into the parti-
cular cluster) optimum of a target function. The algorithm 
is iterative and consists of several steps: initialization, 
partitioning, updating, clusters merging (optional) and 
checking against the algorithm completion criteria. 

 

MAIN PART 

Brief Description of the Algorithm. The main purpose 
of research is the elaboration of new approaches based 
on artificial intelligence methods - especially swarm 
behaviour modelling and collective intelligence concept - 
to be applied in Big Data Mining [3]. The subject of the 
present paper is one of the Evolutionary Algorithms – the 
development of collective intelligence methods and their 
application for the Big Datasets Clustering. We have ela-
borated an innovative approach based on the Collective 
Intelligence, and in particular the Particle Swarm Optimi-
zation (PSO) method. The algorithm purpose is to con-
verge to the global (between the clusters) or local (into 
the particular cluster) optimum of a target function. The 
algorithm is iterative and consists of several steps: initia-
lization, partitioning, updating, clusters merging (optio-
nal) and checking against algorithm completion criteria. 

Based on the PSO paradigm, each of particles repre-
sents a potential solution to an optimization  problem, 
navigating through the search space [4]. Assuming that 
the set of particles with their parameters are given initial 
part of algorithm proceeds the follow steps:  

I. Initializing: 

Each particle has three features: 
௞݌
௜ 	– For simplifying the calculation, the value of these 

locations or positions can be identified (this is the i‐th 
particle at time or step k, notice vector notation) with 
the coordinates:         

௜	௞݌	   ௜	௞ݔ]= ௜	௞ݕ, ሿ,		i=1,2, …N  (1) 
The particles are assumed to move within the search 

space iteratively. This is possible by adjusting their 
positions  using a proper position shift, called velocity 
(similar to search direction, used to update the position) 
and denoted as:  ݒ௞	௜  

݂ሺ݌௞	
௜ ሻ	– Fitness or objective (determines which 

particle has the best value in the swarm and also 
determines the best position of each particle over time. 

The swarm is defined as a set:  
  	 ௞ܲ	= ሼ݌௞௜ 	ሽ, i=1,2, …N  (2) 

(a) Set parameters  N, 1c , 2c ௠௔௫ݔ , ௠௜௡ݔ ,  ,௠௜௡ݕ ,

 .௠௜௡, G, µݕ

Where: 1c , 2c  are weighting factors, called the cog‐

nitive and social parameters, respectively. 

The parameters 1c  and 2c  are important control 

parameters that affect the PSO’s convergence.  
(b) Set   k←0 
(c) Generate N particles (in 2-D space) with random 

locations i.e. positions with their coordinates (Figure 1) 
and “velocities” (the steps) for each particle. 

௠௜௡݌ =଴௜݌	   ൅ ௠௔௫݌ሺ݀݊ܽݎ െ  ௠௜௡ሻ. (3)݌
where:  ݌௠௜௡  and   ݌௠௔௫  are vectors of lower and 

upper limit values respectively. 
Evaluate the fitness of each particle and store: 
 Particle best ever position (particle memory  ܾ௜  

here is same as  ݌଴௜ ). 
 Best position in current swarm (influence of 

swarm) 
Initial velocity is randomly generated. 

଴௜ݒ   	=	
௣೘೔೙ା௥௔௡ௗሺ௣೘ೌೣି௣೘೔೙ሻ

∆௧
.   (4) 
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Fig. 1 

Random locations of particles    

 
 

II. Partitioning:  
The behaviour of spatial multi-Agent system is dete-

rmined by autonomous actions of individual Agents. The 
movement of elements in the search area is determined 
by their best possible positions, which on its turn de-
termines the best possible position of the whole system. 
For optimal solution of the problem we have introduced 
the concept of ‘Leader’ and ‘Outsider’ Agents, and their 
selection criteria. It should be noted that Agents can 

change their roles during the algorithm processing, i.e. a 
‘Leader’ Agent can become ‘Outsider’ and vice versa. 
Further, search area has been clustered to speed-up 
large-scale data processing. Clustering is accepted as a 
powerful tool for prompt data mining and processing. 
We used ‘Leader’ Agents and PSO algorithms for cluste-
ring [5]. 

(a) Fitness function ݂ሺ݌௞	
௜ ሻ	evaluation for each 

particle in given coordinates. 
 

 
 

Fig. 2 
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(b)   Election of the leader (or leaders) as best position 
and the outsiders in the cluster (or clusters) [4].  Given a set 
of leaders with their positions ݈௥	= ሼ݌௞௜ 	ሽ,    r=1,2, …M.  

 (c)  Clustering of swarm (part of outsider particles 
around of each leader) by PSO algorithm (Fig.2).  

PSO  clustering aims on partitioning the N  outsiders 
into M sets:  L = {݈௥},  r=1,2, …M,  so as to minimize the 
within-cluster sum square:            

 

 
 

 
 

Fig. 3 

 

III. Updating:  

(a) Velocity Update: 
– Provides search directions. 
– Includes deterministic and probabilistic parameters. 
– Combines effect of current motion, particle own 

memory, and swarm influence. 

	௞ାଵݒ
௜ ൌ 	௞ݒݓ

௜ ൅ 	 1c 	݀݊ܽݎ
ሺp௞

௟ െ	݌௞
௜ 	ሻ

ݐ∆
	൅ 

 + 2c ݀݊ܽݎ
ሺ୮ೖ
೒ି௣ೖ

೔ ሻ

∆௧
   (5) 

Where:  
w – inertia factor; 
p௞
௟  – local best position; 
p௞
௚  – global best position; 

	௞ݒݓ
௜  – current motion; 

൫p௞
௟ െ	݌௞

௜ 	൯
ݐ∆

	– 	particle	memory	inϐluence; 

ሺ୮ೖ
೒ି௣ೖ

೔ ሻ

∆௧
	 –  swarm influence. 

 

 
 

Fig. 4 

 

This paper evaluates an adaptive approach to tune 

the 1c and 2c based on proportions:      

1c = p௞௟ /p௞
௚

 ,       2c =1-(p௞௟ /p௞
௚

) 
(b) Position Update: 
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Position of each particle is updated by own velocity 
vector. 

௞ାଵ݌
௜ ൌ 	 ௞݌

௜ ൅	ݒ௞ାଵ	
௜  (6)                                            	ݐ∆

 Constraints:   If a particle is infeasible, last search di-
rection (velocity) was not feasible. Set current velocity to 
zero. 

	௞ାଵݒ
௜ ൌ 1c 	݀݊ܽݎ

ሺ୮ೖ
೗ ି	௣ೖ

೔ 	ሻ

∆௧
	൅ 2c ݀݊ܽݎ

ሺ୮ೖ
೒ି௣ೖ

೔ ሻ

∆௧
           (7) 

(c)  Memory Update: 
At each iteration, after the updating and evaluation 

of particles, best positions are also updated. Thus, the 
new best position p௞ାଵ

௚ 	of leader  ݈௞ାଵ௥   at iteration k+1 is 
defined as follows: 

  	݈௞ାଵ௥ ൌ 	௞ାଵ݌
௚ 	௞ାଵݔ] =

௚ 	௞ାଵݕ,
௚ ሿ,												r =1,2, …M  (8) 

  

 	p௞ାଵ
௚ = ቊ		

௞ାଵ݌
௜ 															݂݅	݂൫݌௞ାଵ

௜ ൯ ൑ ݂൫p௞
௚	൯,

p௞
	௚																																						ܱ݁ݏ݅ݓݎ݄݁ݐ

    (9) 

 (d) Set   k←k+1. 

 

 

IV. Stopping Criteria 

Different from traditional one, our algorithm 
dynamically computes completion criteria. They depend 
on a state of the swarm and requested accuracy. In the 
most cases, the dynamic selection of completion criteria 
makes our algorithm much more effective, as the logic is 
based on the balancing of two conflicting parameters 
such as time and accuracy, and finding of acceptable 
trade-off in this process.   

Particles convergence (and entropy, respectively) 
metrics, as one of the criteria, can be defined by 
measuring the location or dispersion around the leader 
and is more convenient to use in some cases [6].  

 (a) Calculate the movement of the best position of 
leader: 

     ߲௞ାଵ = ห݂൫p௞ାଵ
௚ ൯ െ ݂ሺp௞

௚ሻห ൑ µ  (10) 
Where:  
µ - specified tolerance. 
(b) Calculate the degree  (or measurement)  of 

convergence of particles into the cluster: 

ܦ           ൌ 	
ଵ

ே
∑ ටห݌௞

௜ െ ௞݌
௝ห
ଶே

௟ୀଵ  ≤ G  (11) 

Where: 
 p௞ାଵ௖   - Position of convergence central point  

  p௞ାଵ௖ ൌ 	
ଵ

ொ
	∑ ටหp௞ାଵ

௖ െ p௞ାଵ
௜ ห

ଶொ
௟ୀଵ ,     i ് ݆.  (12) 

 

 

 
 

Fig. 5 

 
 

(c) Calculate the current value of function: 
           S = ߲௞ାଵ ൅ 	ܦ ⇒ ݉݅݊.	   
(d) Stopping criteria satisfied? 
If “Yes”, go to IV (e). 
If “No”,  go to  III (a). 
(e) Output results.  
 
 

 
 

Fig. 6      

Final state 

 

 

CONCLUSION 

Experimental  Analysis.  We empirically study PSO. 
Particles convergence (and entropy, respectively) met-
rics, as one of the criteria, can be defined by measuring 
the location or dispersion around the leader and is more 
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convenient to use in some cases. Our computations 
proved that the proposed algorithm substantially 
reduces the number processing operations, and thus 

enables us to save time and resources. Our algorithm is 
more effective and accurate than conventional methods 
based on the analysis of obtained outcomes. 
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anotacia.  didi masStabis monacemTa krebulis arakontrolirebadi klasifikaciis 

(klasterizaciis) erT-erTi aqtualuri problema aris monacemTa mopovebis mTavari ins-

trumenti did monacemTa analizisaTvis. monacemTa krebulis klasterizacia SeiZleba gan-

vixiloT rogorc monacemTa obieqtebis mniSvnelovani klasebis konsolidacia anu daj-

gufeba erTsa da imave klasterSi msgavsebisa da specifikuri parametrebis Sesabamisobis 

mixedviT. statiaSi naCvenebia, rom arsebuli algoriTmebi ver pasuxobs didi masStabis 

monacemTa krebulis klasterizaciis gazrdil moTxovnebs. did monacemTa sistemebSi ar-

sebuli monacemTa didi raodenobis damuSavebis maRali Rirebuleba da klasterizaciis 

algoriTmebis sirTule ganapirobebs klasterizaciis ufro swrafqmediTi meTodebis 

SemuSavebis aucileblobas, raTa Sedegebi miRebul iqnes misaReb droSi. statiaSi gan-

xilulia axleburi midgoma, romelic efuZneba nawilakTa grovis meTods.   Resume:  
 

sakvanZo sityvebi:    klasterizacia; monacemTa krebuli; K-saSualo; nawilakTa grovis 

meTodi. 
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АННОТАЦИЯ.  Одной из актуальных проблем добычи, как главнейшего инструмента анализа больших 

данных, является неконтролируемая классификация (кластеризация) набора данных. Под классификацией  
набора данных подразумевают консолидацию или группировку объектов, данных по подобию или 
соответствию специфических параметров. В статье показано, что существующие алгоритмы не отвечают 
повышенным требованиям кластеризации набора данных.  Высокая стоимость переработки больших объемов 
данных, сложность алгоритмов кластеризации указывают на необходимость создания более быстрых и 
эффективных методов кластеризации для получения результатов в приемлемое время. В статье рассмотрен 
новый подход, который основывается на модифицированном алгоритме роя частиц.   

 
 

КЛЮЧЕВЫЕ СЛОВА: кластеризация; k –средних; метод роя частиц; набора данных. 
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ABSTRACT.  The paper considers one of the actual 

problems in distributed database systems, particularly 
the problems related to the data fragmentation  or data 
replication among different nodes in the network. The 
Query Optimizer is widely considered to be the most 
important component of a database management 
system. We consider queries in positive relational 
algebra form involving the conjunction of projections, 
selections and joins. The major function of the Query 
Optimizer in the database management system is to 
search the best execution plan with the lowest cost that 
is a quite difficult task proceeded from the great 
dimension. The paper discusses the modified algorithm 
of Genetic Programming, providing the selection of a 
combination of Relational Algebra operations and finds 
the optimal solutions the most fast. 

 
KEY WORDS:   Genetic algorithms; genetic program-

ming; query optimization. 

INTRODUCTION 

An SQL query firstly is translated into an equivalent 
extended relational algebra expression - represented as a 
query tree data structure – and then is optimized. In 
relational DBMS query optimization is based on the 
formulation of a query and converts it into an algebraic 
query evaluation tree. Query tree is a tree data that 
corresponds to a relational algebra expression. It repre-
sents the input relations of the query as leaf nodes of the 
tree, and represents the relational algebra operations as 
internal nodes. The transformation of query purports the 
multiple enumeration of the possibilities of free graph-
based query structure.  

An execution of the query tree consists of executing 
an internal node operation whenever its operands are 
available and then replacing that internal node by the 
relation that results from executing the operation: Select, 
Project, Join, Cartesian product, a comparison operator.  
As regards query graph - it is a graph data structure that 
corresponds to a relational calculus expression. It does 
not indicate an order on which operations are to be 
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performed first. There is only a single graph correspon-
ding to each query.  

The query optimization problem encompasses the 
join ordering problem. In the implementation process 
every possible plan of binary tree makes the so-called 
situation space that is determined by dimension 
appropriate to n! Factorial in case of n number of table. 
Fairly small queries can be handled by existing algorithms 
such as the classic Dynamic Programming optimization 
algorithm. However, for complex queries or queries 
involving multiple execution sites in a distributed setting 
the optimization problem becomes much more 
challenging and existing optimization algorithms find it 
difficult to cope with the complexity.  

A distributed relational database consists of multiple 
physical locations or sites and a number of relations. 
Relations may be replicated and/or fragmented at 
different sites in the system. The placement of data in 
the system is determined by factors such as local 
ownership and availability concerns. A distributed 
database management system should not be confused 
with a parallel database management system, which is a 
system where the data distribution is determined 
entirely by performance considerations. When every site 
in the system runs the same DBMS software the system 
is called homogenous. Otherwise, the system is called a 
heterogeneous system or a multi-database system [1].  

 

MAIN PART 

1. Distributed  Query Optimization Challenges 

The main components to optimize the query are 
query optimizer and query engine. The query engine 
produces the output by taking the input and operates on 
physical operators, which construct a parsed tree, 
depicting the flow of data from one operator to the 
others between the nodes that are connected by edges 
indicating the direction of data movement. Query 
optimizer receives a parsed tree of the SQL query as an 
input from the execution engine and produces the best 
possible or close to optimal execution plan out of the 
possible execution plans for the given query based on 
the least resource consumption [2].  

For a given query, there are many logical algebraic 
representations and there are many choices of physical 
operators to implement these logical representations in 
addition to the variation of response time of each plan. 

Therefore, it is not an easy task for a query optimizer to 
generate an efficient query plan.  

Distributed database manager can be divided into 
two managers: one for the global database manager, and 
the other for the local or autonomous site database 
manager, collectively known as the local database 
manager [3].  

This article discusses the query optimization stages in 
distributed database. Proposed algorithm is to improve 
the semi-connected sub query optimization to reduce 
network communication cost. The basic principle of this 
optimization strategy is to use semi-connection 
operation only to transmit the data involved in the 
connection in the network as far as possible. As this 
algorithm focuses only on semi connected queries, it is 
less efficient for select query. To reduce the 
communication cost the combination of semi join and 
join can be used effectively. The combination of semi join 
and join as reducer’s results in substantially larger 
reduction on data transmission required. But the 
combination of semi join and join should have a proper 
order to reduce the amount of data transmission. An 
algorithm has been developed to get an efficient order of 
joins and semi joins. Stages have been discussed to 
include a join operation as a reducer in query processing 
[4].  

From the viewpoint of query optimization, query 
processing is a set of basic steps followed by a distri-
buted DBMS to develop a query execution plan:  

 

 
 

Fig. 1 



biznesi, marTva da aRricxva – BUSINESS, MANAGEMENT AND ACCOUNTING – БИЗНЕС, УПРАВЛЕНИЕ И УЧЕТ

 

____________________________________ 
stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ   ISSN 1512‐0996 

#1 (503), 2017  58  www.gtu.ge 

1.  Query  decomposition:  In query decomposition, 
query is decomposed into simplified, structured, rela-
tional algebra form.  

2. Data  localization: Here, the query is transformed 
from a query referencing data across the network as if 
the database was in one location into one or more 
fragments that each explicitly reference data is located at 
only one site.     

3. Global optimization: In this step, decisions are ma-
de about the order in which to execute query fragments, 
which site is efficient to move the data, and where parts 
of the query will be executed.  

4. Local Optimization: When the fragmented query is 
sent to a particular site then that query will be executed 
and optimized locally.  

Given the inherent and extreme complexity of 
database query optimization, it is reasonable to assume 
that query optimization exhibits a highly multimodal 
search space, and as such, precludes the use of either 
direct or indirect calculus-based search methods. 
Fortunately, there exist a number of clever, robust 
search methods that work especially well for complex 
multimodal search spaces and one such method is known 
as a genetic algorithm.  

The query processor applies rules to the internal data 
structures of the query to transform these structures into 
equivalent, but more efficient representations. The rules 
can be based upon mathematical models of the 
relational algebra expression and tree (heuristics), upon 
cost estimates of different algorithms applied to ope-
rations or upon the semantics within the query and the 
relations it involves. Selecting the proper rules to apply, 
when to apply them and how they are applied is the 
function of the query optimization engine, which can be 
designed to process particular relational operation and 
access path combinations using genetic programming.  

2. GP  Based Query Optimization 

Genetic Programming (GP) as a specialization of ge-
netic algorithms is based on biological evolution principle  
to find an optimum of the entire function. It is a machine 
learning technique used to optimize a population of 
computer programs according to a fitness landscape de-
termined by a program's ability to perform a given com-
putational task. Genetic programming is a modification 
of genetic algorithms with one major difference. The 
population consists of individuals represented by specific 
data structure - trees. Inner nodes of the trees can 

represent functions (e.g. arithmetic operators, condi-
tional operators or problem specific functions) and 
leaves would be the terminals – external inputs, cons-
tants, zero argument functions. GP evolves computer 
programs, traditionally represented in memory as a tree 
structure, which can be easily evaluated in a recursive 
manner. Every tree node has an operator function and 
every terminal node has an operand, making mathe-
matical expressions easy to evolve and evaluate. The 
main operators used in genetic algorithms such as GP are 
crossover and mutation [5].  

 

 
 

Fig. 2 

 
GP based on the query optimizer module examines all 

algebraic expressions that are equivalent to the given 
query and chooses the one that is estimated to be the 
cheapest. A GP algorithm works on a population of 
individuals, each of which represent a potential solution 
to a treelike expression composed of relational algebra 
operations. It is assumed that by recombining relevant 
sub-trees, it is possible to produce new expressions that 
provide fitter solutions. In order to provide population 
diversity and allow the exploration of areas of the 
solution space not represented in the initial population, a 
mutation operator may also be used. Mutation merely 
consists of randomly changing a function, input or 
constant in one of the mathematical expressions making 
up the present population. The randomly selection of 
genetic operation (crossover or mutation) defines the 
branch of GP algorithm [6].  

In the generation of reproduction loop the probability 
of each selected expression is proportional to fitness. The 
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innovation of this method - difference between the 
Genetic Programming and algorithms starts in iteration 
process from the block of reproduction method selection. 
Several approaches are available: only the hybridization or 
mutation operators, hybridization or mutation operators 
randomized selection, hybridization or mutation operators 
to perform certain proportions, hybridization or mutation 
operators adaptive performance, fitness of the population. 
The dynamics of the function itself will be determining 
factor in the selection of genetic operators. Particularly, in 
case of fitness growing role dynamic hybridization is given 
the priority, closer to the optimum phase the mutation is 
given priority. 

After the initial fitness of the population, fitness 
function of each tree is defined and population trees are 
sorted by means of ascending value or descending fitness 
function. Depending on the operator: mutation or 
breeding reproduction is carried out and the two 
“parents” or only one of the best is selected in the list. 
The remaining trees will no longer be considered. Then, 
according to the algorithm “weight coefficients” are 
calculated for the best tress and the “hardest” blocks or 
sub tree are showed and choosing (hybridization and 
mutation) points are defined.  

A flowchart of the GP algorithm is shown in Figure 3.   

 

 

Fig. 3 
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  In the case of the operation of hybridization “weight 
coefficients” are calculated for the second “parent” and 
the most “light” blocks are showed and chamfered and it 
is followed by the hybridization of the operation itself. In 
case the mutation “weight coefficients” are calculated or 
the most “hard” blocks are showed and randomly gene-
rated “light” is replaced [7]. 

 The algorithm is performed in two phases: ascending 
- are calculated according to the levels, sequentially, for 
each node, according to its relation operator tuple 
quantity. The second phase is the descending order 
according to the levels of tree nodes in the left or right 
subtree values of “weight coefficients, determining the 
most “hard” or “light” blocks and crossing point for the 
hybridization and mutation operations. The result of 
calculation showed that the number of calculations and 
the time for the fulfillment of the requirements are 
reduced by using the developed methods. Growing of 
the system is getting faster and more effective. So this is 
a new approach in the sphere of Query Optimization. 
This result will be successfully implemented in the 

distributed database management system. The main goal 
will be reached. The number of calculation will be 
reduced and the time will be saved. This is the major 
value of the database. 

 

CONCLUSION 

The article considers the basic steps of challenges 
with distributed database querying process, which is 
probably the most studied data mining task. The query 
processor applies rules which can be based upon 
mathematical models of the relational algebra expres-
sion and tree (heuristics), upon cost estimates of dif-
ferent algorithms applied to operations or upon the 
semantics within the query and the relations it involves. 
Selecting the proper rules to apply are the function of 
the query optimization engine, which can be designed to 
process particular relational operation and access path 
combinations using genetic  programming, where it is 
possible to produce new expressions and to choose the 
one that is estimated to be the cheapest by recombining 
relevant sub-trees.  
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modificirebuli algoriTmis gamoyenebiT 

 
 

b. mefariSvili  marTvis avtomatizebuli sistemebis (programuli inJineriis) departa-
menti, saqarTvelos teqnikuri universiteti, saqarTvelo, 0175, Tbilisi, 

m. kostavas 77 

E-mail: badmepari@yandex.ru 
g. janeliZe marTvis avtomatizebuli sistemebis (programuli inJineriis) departa-

menti, saqarTvelos teqnikuri universiteti, saqarTvelo, 0175, Tbilisi, 

m. kostavas 77 

E-mail: gulijanelidze@gmail.com 

i. JRenti marTvis avtomatizebuli sistemebis (programuli inJineriis) departa-
menti, saqarTvelos teqnikuri universiteti, saqarTvelo, 0175, Tbilisi, 

m. kostavas 77 

E-mail: iuzazhgenti@yahoo.com 

 
 
recenzentebi: 

T. obgaZe, stu-is informatikisa da marTvis sistemebis fakultetis xelsawyoTmSeneblo-

bis, avtomatizaciisa da marTvis sistemebis departamentis profesori 

E-mail: tamaz@mail.ru 

al. ediberiZe, stu-is biznesteqnologiebis fakultetis sajaro mmarTvelobisa da 

eleqtronuli biznesis departamentis profesori 

E-mail: aedib@gtu.ge 

 
anotacia.   statiaSi ganxilulia ganawilebul monacemTa bazebis erT-erTi aqtualuri 

problema, kerZod, qselis kvanZebSi monacemTa fragmentaciis an replikaciis sakiTxebi, 

aseve ganxilulia relaciuri algebris operatorebis gamoyenebis mniSvneloba moTxovnaTa 

optimizatorebis  mier moTxovnaTa Sesrulebis Tanamimdevrobis gegmis SedgenaSi.  moTxov-

naTa optimizaciaSi umTavresi mniSvneloba eniWeba Rirebulebis funqcias, rogorc moT-

xovnis gegmis Sefasebis kriteriums. SemuSavebuli genetikuri daprogramebis modifici-

rebuli algoriTmis gamoyenebis Sedegad mniSvnelovnad mcirdeba gamoTvliTi operaciebis 

raodenoba anu moTxovnis Sesrulebis xangrZlivoba. Sesabamisad izrdeba sistemis 

swrafqmedeba da efeqturoba.  

 Resume:  

sakvanZo sityvebi:    genetikuri algoriTmebi;  genetikuri daprogrameba; moTxovnebis 

optimizacia. 
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kompiuterul qselSi sistemis rxevis Semcirebis procesis modelireba 

 
 

l. gaCeCilaZe kompiuteruli inJineriis departamenti, saqarTvelos teqnikuri uni-

versiteti, saqarTvelo, 0175, Tbilisi, m. kostavas 77 

E-mail: lia.gachechiladze@mail.ru 
r. samxaraZe kompiuteruli inJineriis departamenti, saqarTvelos teqnikuri uni-

versiteti, saqarTvelo, 0175, Tbilisi, m. kostavas 77 

E-mail: r.samkharadze@ mail.ru 
g. kobaxiZe kompiuteruli inJineriis departamenti, saqarTvelos teqnikuri uni-

versiteti, saqarTvelo, 0175, Tbilisi, m. kostavas 77 

E-mail: gkobakhidze@yahoo.com 

 
 

recenzentebi: 

g. surgulaZe, stu-is informatikisa da marTvis sistemebis fakultetis marTvis avto-

matizebuli sistemebis (programuli inJineriis) departamentis profesori 

E-mail: gsurg@gmx.net 

z. gasitaSvili, stu-is informatikisa da marTvis sistemebis fakultetis kompiuteruli 

inJineriis departamentis profesori  

E-mail: zur_gas@gtu.edu.ge  
 

 

 
anotacia. statiaSi SemoTavazebulia kom-

piuterul qselSi sistemis rxevis Semcire-

bis procesis modelireba. aRniSnuli aadvi-

lebs am sakiTxis Seswavlas, analizsa da 

ufro efeqturi algoriTmebis, meTodebisa 

da midgomebis SemuSavebas. modelirebis Se-

muSavebuli sistema iZleva mravali eqsperi-

mentis Catarebis SesaZleblobas. misi gamo-

yenebiT, kompiuterul qselSi SesaZlebelia 

xazis datvirTvis kritikuli maCveneblis 

gansazRvra eqsperimentis meSveobiT. srul-

deba kritikuli xazebis ranJireba gamtaru-

narianobis mniSvnelobis klebis mixedviT. 

maqsimaluri datvirTvis mqone erTi an meti 

kritikuli xazidan paketebis nakadi gada-

inacvlebs minimaluri datvirTvis mqone erT 

an met arakritikul xazze. aseTi midgoma 

xels uwyobs kritikuli xazis droul gamov-

lenas mis srul gaCerebamde. mkveTrad izr-

deba arakritikuli xazis mimarTulebiT pake-

tis dauyovnebliv gadagzavnis SesaZlebloba. 

es ki, Tavis mxriv, iwvevs gadatvirTuli xa-

zis droul gantvirTvas.  

 

sakvanZo sityvebi: gamtarunarianoba; 

kritikuli mniSvneloba; modelireba; paketi.  

 
 

Sesavali 

Tanamedrove kompiuterul qselSi xSiria 

sistemis rxeva ama Tu im xazis datvirTvis 

zrdis gamo [1_4]. ori erTnairi gamtarunari-

anobis mqone xazidan airCeva is, romelsac 
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naklebi datvirTva aqvs. arCeuli xazi ufro 

metad daitvirTeba, rac zrdis sistemis mu-

Saobis efeqturobas. garkveuli drois Sem-

deg, aRniSnuli xazi veRar SeZlebs pakete-

bis gatarebas, paketebi gadaigzavneba sxva 

xazebze da mocemuli xazi aRar miiRebs maT. 

raRac drois Semdeg es xazi ganitvirTeba 

da isev SeZlebs paketebis miRebas. aseTi mid-

gomis naklia is, rom warmoiqmneba mudmivi 

rxevebi, rac iwvevs sistemis muSaobis efeq-

turobis daqveiTebas. statiaSi SemoTavazebu-

lia kompiuterul qselSi sistemis rxevis 

Semcirebis algoriTmebis [1, 2, 5_7] safuZ-

velze SemuSavebuli modelirebis sistema.  

  

ZiriTadi nawili 

eqspertuli Sefasebis safuZvelze gani-

sazRvreba xazis gamtarunarianobis kriti-

kuli mniSvneloba [8_10], Kkrit. aiReba xazis 

maqsimaluri gamtarunarianobis 80_90%-is 

toli. es procentuli mniSvneloba gani-

sazRvra eqsperimentuli gziT. Tu xazis 

gamtarunarianobis mimdinare mniSvneloba 

Kmimd. naklebia kritikul mniSvnelobaze, 

Kmimd. < Kkrit., maSin xazi arakritikulia, wina-

aRmdeg SemTxvevaSi, xazi kritikulia. ara-

kritikuli xazidan paketis gadanawileba 

Sesruldeba kritikul xazze.  

eqspertuli Sefasebis Sesamowmeblad ga-

moiyeneba „Cisco Packet Tracer“ sistema, ro-

melic iZleva kompiuterul qselSi sistemis 

rxevis Semcirebis procesis modelirebis 

saSualebas. statiaSi ganxilulia qseli, 

romlis ori qveqseli erTmaneTs ori xaziT 

ukavSirdeba, romelTagan erTi _ AB arakri-

tikulia, meore, AC ki _ kritikuli. pakete-

bis gavrcelebis Sesabamisi scenarebi moce-

mulia 1_3 suraTebze.  

davuSvaT, parametrebis mniSvnelobebis 

gamoTvlisas AB xazis (sur. 4) mimdinare gam-

tarunarianoba aRmoCnda 5 kb/wm-is toli, 

KABmimd. = 5 kb/wm, xolo AC xazis mimdinare ga-

mtarunarianoba _ 27 kb/wm-is toli, KACmimd. = 

= 27 kb/wm. cnobilia am xazebis gamtaruna-

rianobebis maqsimaluri mniSvnelobebi: 

KABmaqs. = 15 kb/wm,  KACmaqs. = 30 kb/wm.  

eqspertuli Sefasebis mixedviT orive xa-

zisTvis maqsimaluri sasurveli gamtaruna-

rianobis mniSvneloba sasurvelia iyos maqsi-

maluri gamtarunarianobis 90%: KABkrit. =  

= KABmaqs.˙x 90/100 = 15 X˙90/100 = 13.5 kb/wm,  

KACkrit. = KACmaqs. x ˙90/100 =30 X 90/100 = 27 kb/wm.  
 

 

sur. 1. paketebis gavrcelebis pirveli scenari 
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sur. 2. paketebis gavrcelebis meore scenari 

 

 

 

Nsur. 3. paketebis gavrcelebis mesame scenari 

 

 

 

 

sur. 4. Qqseli, romlis ori qveqseli dakavSirebulia  

ori xaziT 
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rogorc vxedavT, AB xazi arakritikulia, 

vinaidan KABmimd. < KABkrit., AC xazi ki kritiku-

lia, vinaidan KACmimd.  KACkrit.. radgan, AC xazis 

gamtarunarianobis mniSvneloba gautolda 

kritikul zRvars, amitom am xazidan pakete-

bi unda gadavanawiloT AB xazze ise, rom mi-

viRoT Semdegi mniSvnelobebi:  

KACmimd.= KACmimd.– min(KACmimd., KABkrit. – KABmimd.) = 

=27 – min(27, 13.5 - 5) = 27 – 8.5 = 18.5 kb/wm.  

KABmimd. = KABmimd. + min(KACmimd., KABkrit. –  

–KABmimd.) = 5 + 8.5 = 13.5 kb/wm.  

miiReba AB da AC xazebis mimdinare gamtaru-

narianobebis axali mniSvnelobebi. rogorc 

vxedavT, orive xazi arakritikuli gaxda.  

SemuSavebulia algoriTmebis simravle, 

romlebic muSaobs Semdeg SeTxvevebSi, roca 

arsebobs: erTi kritikuli da erTi arakri-

tikuli xazi, erTi kritikuli da ramdenime 

arakritikuli xazi, ramdenime kritikuli da 

erTi arakritikuli xazi, ramdenime kritiku-

li da ramdenime arakritikuli xazi. TiToe-

uli SemTxvevisTvis SemuSavebulia Sesabami-

si modelebi da Catarebulia eqsperimentu-

li kvlevebi.  

  

daskvna 

amrigad, statiaSi SemuSavebulia kompiu-

terul qselSi rxevis Semcirebis procesis 

modelirebis sistema, romlis gamoyenebiT 

SesaZlebelia mravalricxovani eqsperimen-

tis Catareba da xazis gamtarunarianobis 

kritikuli maCveneblis gansazRvra eqsperi-

mentuli gziT, kritikuli xazebis ranJireba 

am maCveneblis klebis mixedviT, arakr-

tikuli xazebis ranJireba gamtarunariano-

bis mniSvnelobebis klebis mixedviT, kri-

tikuli xazebis amorCeva da paketebis gada-

tana arakritikul xazebze. aseTi midgoma 

aadvilebs am sakiTxebis Seswavlas da ufro 

efeqturi algoriTmebisa da midgomebis Se-

muSavebas.   
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ABSTRACT. The article proposes the modeling system of the process reducing the oscillations in computer 

networks. Modeling of mentioned processes simplifies study and analysis of these issues and develops more efficient 
algorithms, methods and approaches in this regard. Designed modeling system provides opportunities for numerous 
experimentations. Using this modeling allows to experimentally determine critical value of the line load in computer 
networks and to provide ranking of critical lines by descending of appropriate bandwidth values. The flow of packages 
will be transferred from one or more critical lines with the maximum load to one or more non-critical lines with 
minimum load. This approach facilitates the timely detection of critical lines before their full stop. Herewith the 
possibility of immediate transfer of the packages to non-critical lines is extremely increased that provides unloading of 
overloaded lines timely. 

 Resume:  
KEY WORDS: Bandwidth; critical value; modeling; package. 
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АННОТАЦИЯ. В статье предложена система моделирования процессов уменьшения колебаний системы в 
компьютерных сетях. Моделирование указанных процессов упрощает изучение и анализ этих вопросов и 
способствует разработке более эффективных алгоритмов, методов и подходов. Разработанная система 
моделирования дает возможность проведения многочисленных экспериментов. Ее использование позволяет в 
компьютерных сетях экспериментальным путем определять критические показатели нагруженности линий. 
Выполняется ранжировка критических линий по убыванию значений пропускной способности. Поток пакетов 
будет перемещен от одной или более критических линий, имеющих максимальные нагрузки к одной или 
нескольким некритическим линиям, имеющим минимальные нагрузки. Такой подход способствует 
своевременному выявлению критических линий до их полной остановки. Резко увеличивается возможность 
немедленной передачи пакетов по направлению некритичных линий. Это, в свою очередь, приводит к 
своевременной разгрузке перегруженных линий.  

 

КЛЮЧЕВЫЕ СЛОВА: критическое значение; моделирование; пакет; пропускная способность.  



dedamiwa da planetaruli mecnierebebi – EARTH AND PLANETARY SCIENCES – ЗЕМЛЯ И ПЛАНЕТАРНЫЕ НАУКИ

 

_____________________________________ 
ISSN 1512‐0996    stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ 

www.gtu.ge 69  #1 (503), 2017 

UDC 663.252:551.495 uak  

SCOPUS CODE 1907  
 

Telavis Rvinis qarxana `marnis~ teritoriaze gruntis wylebis 

drenaJis Sesaxeb 
 

 

†u. zviadaZe  gamoyenebiTi geologiis departamenti, saqarTvelos teqnikuri uni-

versiteti, saqarTvelo, 0175, Tbilisi, m. kostavas 75 

E-mail: u_zviadadze@gtu.ge 
T. ZaZamia hidrogeologiis da sainJinro geologiis instituti, saqarTvelos 

teqnikuri universiteti, saqarTvelo, 0126 Tbilisi, sof. diRomi, 

mociqulTa swori wminda ninos 1 

E-mail: tina.dzadzamia@ gmail.com 

m. mardaSova  gamoyenebiTi geologiis departamenti, saqarTvelos teqnikuri uni-

versiteti, saqarTvelo, 0175, Tbilisi, m. kostavas 75 

E-mail: m_mardashova@gtu.ge 
 

 

recenzentebi: 

n. foforaZe, stu-is samTo-geologiuri fakultetis gamoyenebiTi geologiis departamen-

tis profesori 

E-mail: nodar_poporadze@yahoo.com 

g. tlaSaZe, Sps `geoteqservisis~ teqnikuri menejeri, geologia-mineralogiis akademiuri 

doqtori, saqarTvelos sainJinro akademiis wevr-korespondenti 

E-mail: georgetlashadze@gmail.com  
 

 

 
anotacia. statiaSi ganxiluli sakiTxi 

praqtikuli daniSnulebisaa da konkretulad 

kaxeTis regionis centris, qalaq Telavis 

istoriuli Rvinis qarxana „marnis“ funqcio-

nirebisTvis normaluri pirobebis uzrunvel-

yofas Seexeba. mamapapur qvevrebSi, yurZnis 

wvenis unikaluri kaxuri teqnologiiT daR-

vinebas xels uSlis gruntis wylis maRali 

done, rac qvevrebis danestianebas iwvevs. si-

tuaciis detalurad Seswavlis mizniT gan-

sazRvruli da identificirebulia gruntis 

wylis qimiuri maxasiaTeblebi, maTi agresiu-

lobis xarisxi, Sedgenilia gruntis wylis 

drenaJis sqema. am maCveneblebis gaTvalis-

winebiT dasaxulia gruntis wylis drenaJis 

konkretuli RonisZiebebi, romelTa ganxor-

cielebis Sedegad gruntis wylis, rogorc 

xelSemSleli faqtoris zemoqmedeba mTli-

anad moixsneba. 

 

sakvanZo sityvebi: grunti; drenaJi; mi-

wisqveSa nakadi; Surfi.  

 

 

Sesavali 

sakvlevi obieqti – Telavis Rvinis qar-

xana “marani” mdebareobs q. Telavis Crdi-

loeTiT, Telavidan daaxloebiT 2 km-is da-
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SorebiT, Telav-yvarlis saavtomobilo gzis 

marjvena mxares.  

sakiTxis arsi isaa, rom sardafSi, sadac 

Rvinis Zveli qvevrebia Cawyobili, gruntis 

wylis done imdenad maRalia, rom qvevris 

daaxloebiT 1/3 gruntis wyalTan uSualo 

SexebaSia. rogorc Cans, gruntis wylis ma-

Rali done zogadad damaxasiaTebelia qarx-

nisa da mimdebare teritoriebisaTvis. qala-

qi Telavi gomboris qedis CrdiloeT 

kalTebze aris gaSenebuli da dasaxlebuli 

nawili reliefis mniSvnelovani daxrilo-

biT xasiaTdeba. CrdiloeTis mimarTulebiT 

reliefis daxriloba swrafad mcirdeba da 

TiTqmis vake, md. alaznisken odnav daxril 

reliefSi gadadis. es niSnavs, rom kalTebi-

dan Camomdinare bunebrivi miwisqveSa naka-

debi, romlebsac savaraudod, anTropogenu-

ri mizeziT gamowveuli wylis danakargebic 

emateba, CrdiloeTisken aris mimarTuli. 

garda amisa, sakvlev teritoriaze sairiga-

cio arxebic arsebobs, ris gamoc saqme 

gvaqvs filtraciaze wylis danakargebTan 

[1,2], rac gruntis wylis Sevsebisa da 

sakvlev teritoriaze maTi donis awevis 

kidev erTi faqtori SeiZleba iyos.  

  

ZiriTadi nawili 

qarxnis maranSi Zveli qvevrebis axali 

qvevrebiT Secvla igegmeba. am mizniT Catare-

buli gaTxris Sedegad gairkva, rom qvevre-

bis qveda nawili gruntis wyalTan mudmivad 

uSualo kontaqtSia. SuawelSi gadatexil 

erT-erT qvevrSi wylis done iatakis niS-

nulidan -1.35 metrzea gaCerebuli (statiku-

ri done).   

sakiTxis safuZvlianad Seswavlis mizniT, 

wyliani gadaxsnili qvevridan aviReT sinji, 

romelSic ganisazRvra gruntis wylis 

qimiuri maxasiaTeblebi da agresiulobis 

xarisxi. qimiuri analizis Sedegi mocemu-

lia pirvel cxrilSi.   

cxrili 1 

wylis sinjis qimiuri analizi 

sinjis aRebis adgili q. Telavi, `marnis~ Rvinis qarxnis teritoria 

wyalpunqtis tipi gruntis wyali sinjis aRebis TariRi 28.04.2012 

ionebi 
absoluturi 
Semcveloba, 

g/l 
mg.ekv/l mg.ekv/l, % sxva monacemebi 

1 2 3 4 5 

kaTionebi 
feri: gamWvirvale suni: 
usuno gemo: momlaSo 

    

(Na+K)
+
  0.167 7.262 45 

wyalbadis ionebis kon-
centracia PH: 

7.8 

Ca
2+
  0.170 8.500 52 mSrali naSTi:  0.91 g/l 

Mg
2+
  0.007 0.550 3 saerTo sixiste:  9.05 mg.ekv/l 

jami 0.344 16.31 100 karbonatuli: 5.7 mg.ekv/l 

anionebi 
mudmivi: 3.35 mg.ekv/l 

Tavisufali CO2:  114.4 mg/l 
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gagrZeleba 

  

analizis SedegiT irkveva, rom saerTo 

mineralizaciis maCvenebliT ( 1.3M   g/l) 

wyali miekuTvneba odnav momlaSo kategori-

as. qimiuri Sedgenilobis formula (kurlo-

vis formula) Semdegnairia: hidrokarbo-

natul-sulfaturi kalciumian-natriumiani. 

Tu am parametrebiT vimsjelebT, es tipuri 

gruntis wyalia, romelic damabinZurebel 

azotovan naerTebs praqtikulad ar Seicavs, 

garda amoniumis ionis ( 4NH 
) umniSvnelo 

Semcvelobisa – 0.27 mg/l, rac SeiZleba 

xelovnuri mizeziT iyos gamowveuli. wyali 

arc agresiul 2CO -s Seicavs, Tumca, wyal-

badis ionebis koncentraciis maCveneblis mi-

xedviT ( 7.8pH  ), agresiuloba fasdeba, ro-

gorc `susti~ 4W  markis betonis mimarT, ro-

desac qanebis filtraciis koeficienti 

0.1K f  m/dR.-R. rac ar Seesabameba gansaxil-

vel konkretul SemTxvevas. metalis kon-

struqciebze wylis “susti” agresiuli ze-

moqmedeba vlindeba wyalSi periodulad das-

velebis SemTxvevaSi, xolo naxSirbadian fo-

ladze agresiulobis xarisxi `saSualoa~ [5].  

analizuri samuSaoebis dasrulebis Sem-

deg SevudeqiT im teqnikuri da fizikuri 

monacemebis Seswavlas, rac iwvevs gruntis 

wylebis Semodinebas qvevrebis ganTavsebis 

adgilze. 

aRmoCnda, rom gadatexili qvevridan 3.3 

metriT daSorebul SurfSi wylis stati-

kuri done 0.45 metrs Seadgens. doneebs So-

ris erTi SexedviT sagrZnobi gansxvaveba 

imiT aris gamowveuli, rom iatakis niSnuli 

1.0 metriT dabalia. aRniSnuli faqtoris 

gaTvaliswinebiT, sxvaoba doneebs Soris um-

niSvneloa da 0.45–0.35 =0.1 metrs Seadgens, 

rac gruntis wylis erTiani nakadis arsebo-

baze miuTiTebs.  

Seqmnilma mdgomareobam ganapiroba grun-

tis wylebis drenaJis aucilebloba, rom 

SegvemuSavebina garkveuli RonisZieba grun-

tis wylebis donis dasawevad. Cven mier mo-

povebuli informaciiT, Zveli gadaxsnili qve-

vridan wylis amotumbvis Semdeg sawyis do-

nemde Sevsebas daaxloebiT 3.5 saaTi sWirdeba.  

 

 

gadaxsnili qvevridan wylis 

amotumbvis procesi 

Cl
‐
  0.043 1.200 7 agresiuli CO2: ar aRmoCnda 

SO4
2‐
  0.178 3.712 23 amoniumi (NH4 

+
): 0.27 mg/l 

HCO3
‐
  0.695 11.400 70 nitrati (NO3

‐
): ar aRmoCnda 

jami 0.916 16.31 100 nitriti (NO2
‐
): ar aRmoCnda 

M g/l 1.260 kurlovis formula: 3 4
1.3

70 23
52( )45

HCO SOM
Ca Na K

  

analizis Semsrulebeli: m. mardaSova TariRi: 01.05.2012 
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is garemoeba, rom SedarebiT mcire mocu-

lobis Sevsebas sakmaod didi dro (3.5 sa-

aTi) sWirdeba, mianiSnebs, rom miwisqveSa na-

kadi sustia da didi raodenobiT wylis Se-

modineba ar xdeba, Tumca, gansaxilvel spe-

cifikur SemTxvevaSi nakadis umniSvnelo 

xarjic ki sakmarisia mdgomareobis gasar-

Tuleblad. garda aRniSnulisa, mxedveloba-

Si aris misaRebi kidev erTi mniSvnelovani 

garemoeba, saxeldobr is, rom aq warmodge-

nil meoTxeul Tixnarebs kapilarobis Tvi-

seba axasiaTebs, ris gamoc, wylis damyare-

buli donis zemoT, garkveul simaRleze ka-

pilaruli awevis zona warmoiqmneba [3], rac 

TvalnaTliv Cans gruntis wyliani gadaxs-

nili qvevris magaliTze. maSasadame, wylis 

done xelovnurad imdenad unda davwioT, 

rom kapilarobis efeqti moixsnas.  

situaciis yuradRebiT gacnobis Semdeg 

SevimuSaveT drenaJis konkretuli sqema, ro-

melmac didi albaTobiT unda uzrunvelyos 

qvevrebis mwkrivSi gruntis wylis donis 

daweva saWiro siRrmemde.  

  

 

  

 

 

 

maranSi gruntis wylis drenaJis sqema 

 

Senobis sigrZe, romelSic qvevrebi unda 

Caewyos, 35 metria. am sigrZis tranSeaSi mi-

wisqveSa nakadis modinebis xarji gamoiTv-

leba frmuliT 
2HQ BK

R
 , m3/dR.-R. [4,6]; 

sadac Q  aris tranSeis mTlian sigrZeze 

Semodinebis xarji;  

B  _ drenis sigrZe, m;  

K  _ filtraciis koeficienti, m/dR.-R.;  

H _ wyalSemcveli fenis simZlavre 

(sisqe).  

R  _ drenis gavlenis radiusi, m.  

mocemul formulaSi filtraciis koefi-

cientis da gavlenis radiusis sidideebi 

damokidebulia wyalSemcveli fenis liTo-

logiaze. saTanado literaturul wya-

roebSi arsebuli cxrilebis gamoyenebiT 

0.5K   m/dR.-R. (mkvrivi Tixnari grunti) da 

R=8.0 m. obieqtis adgilmdebareobidan gamom-

aRniSvnebi sqemaze 
 

1. iatakis niSnuli zeda mxares; 

2. wylis done gadatexil qvevrSi; 

3. gadatexili qvevris fskeri; 

4. wylis done zeda mxares drenaJis Semdeg; 

5. qvevrebis Casawyobi Txrilis fskeri; 

6. iatakis niSnuli qveda mxares; 

7. wylis sawyisi done qveda mxares; 

8. arsebuli qveda Surfis fskeri; 

9. wylis done qveda mxares drenaJis Semdeg; 

10. sadrenaJo tranSeis fskeri; 

11. Senobis gare kedeli; 

12. Siga kedeli _ tixari. 

 

zomebi mocemulia metrebiT, 

garda hidravlikuri qanobisa _ I 
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dinare, savaraudod, wyalSemcveli Tixna-

rebis (Wrilis sul zeda nawili) simZlavre 

( H ) daaxloebiT 8 metria; ricxviTi sidide-

ebis saangariSo formulaSi SetaniT: 

28.035.0 0.5 112.0
10.0

Q      m3/dR.-R. 

tranSeis 1 grZiv metrze gadaangariSebiT 

Semodinebis xarji 
Qq
B

  
112.0 3.2
35.0

  m3/dR.-R.= 

=0.037 l/wm.  

kvlevis Sedegebidan gamomdinare, miviReT 

gadawyvetileba, rom sadrenaJo galerea 

(tranSea) unda mowyobiliyo SenobaSi mTli-

an sigrZeze (35 m), qveda mxares, sadac 0.95 m 

siRrmis Surfi aris gayvanili. amgvari dre-

naJis mowyobis pirobebSi, doneebis gada-

nawilebis parametrebi drenaJis TandarTul 

sqemasa da pirobiT aRniSvnebSi aris asaxu-

li, amitom, maT ar ganvixilavT. aRvniSnavT 

mxolod imas, rom drenaJis gavleniT do-

neebis axleburad gadanawilebis Semdeg, mi-

wisqveSa nakadis hidravlikuri qanobi 10-jer 

gaizrdeba (I 0.35 , nacvlad I 0.03 ) da gar-

da imisa, rom gruntis wylis done (_2.35 m) 

0.55 metriT Cascdeba qvevrebis Cawyobis si-

Rrmes (_1.8 m), nakadis siCqaris gazrdis gamo, 

avtomaturad moixsneba kapilaruli awevis 

SesaZleblobac.  

sadrenaJod gamoyenebuli iqneba 6’’ (dui-

mi) diametris perforirebuli milebi, rom-

lebic unda daewyos 20_30 sm sisqis xreSis 

baliSze da zemodanac imave sisqis xreSis 

feniT daifareba, ris Semdegac tranSea mi-

wis masiT Seivseba. qvevrebis Casawyobi 

tranSeis fskeric aseve xreSis baliSiT da-

ifareba, romlis Tavzec moewyoba Tixis sa-

Tanado sisqis fena. es ukanaskneli qvevris 

sayrdenis rols Seasrulebs.  

  

daskvna 

drenirebuli wylis Senobis gareT 

gasayvanad, Senobis konfiguraciidan ga-

momdinare, mizanSewonilia, rom sadrenaJo 

galerea ori frTisagan Sedgebodes. frTebs 

eqneba mcire daxriloba Serwymis wertili-

saken, saidanac iwyeba nakadis Senobis ga-

reT gamyvani arxi. frTebis daxrilobis sa-

Wiroebidan gamomdinare, gamyvani arxis 

fskeris CaRrmavebam sul mcire -3.7 m unda 

Seadginos. ezoSi mdebare sakanalizacio Wa 

drenirebul wyals ver miiRebs, radganac 

Wis fskeri ufro maRal niSnulzea gamyvani 

arxis fskeris niSnulTan SedarebiT. am 

mdgomareobidan gamosavali aris is, rom 

Senobis gareT, ezoSi moewyos drenirebuli 

nakadis mimRebi axali sakanalizacio Wa, sa-

idanac periodulad wyali unda gadai-

tumbos arsebul sakanalizacio WaSi. amas-

Tan, gasaTvaliswinebelia, rom nakadis mci-

re simZlavris gamo, gadatumbvis saWiroeba 

mxolod periodulad warmoiqmneba.  
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ABSTRACT. The problem considered in article has practical value especially concerning the provision of relevant 
conditions for the normal functioning of historical winery "Marani" in Telavi, regional center of Kakheti. The high level 
of ground waters and accordingly the dampness of pitchers make it rather difficult to make wine by traditional 
Kakhetian technology in the pitchers. We studied the situation in detail and identified chemical indicators of ground 
water, the level of aggression, groundwater drainage scheme and based on this research we developed appropriate 
groundwater drainage system for the preventing of negative influence of ground water. 

 Resume:  
KEY WORDS: Drainage; groundwater flow; pit; soil. 
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АННОТАЦИЯ.  Рассмотренный в статье вопрос имеет практическое значение и конкретно касается 
обеспечения условий нормального функционирования исторического винного завода «Марани» Кахетинского 
регионального центра города Телави. Формированию вина из виноградного сока по уникальной кахетинской 
технологии в традиционных винных кувшинах мешает высокий уровень грунтовых вод, который вызывает 
вымокание винных кувшинов. 

Для детального изучения ситуации определены и идентифицированы химические показатели грунтовой 
воды, уровень её агрессивности, составлена схема дренажа грунтовой воды в винном погребе.  

С учётом этих показателей намечены конкретные мероприятия по дренированию грунтовых вод, после 
осуществления которых воздействие грунтовой воды, как неблагоприятного фактора, полностью будет снято.  

 
КЛЮЧЕВЫЕ СЛОВА: грунт; дренаж; подземный поток; шурф.  

 
 
 



ekonomika, ekonometrika da finansebi – ECONOMICS, ECONOMETRICS AND FINANCE –  
ЭКОНОМИКА, ЭКОНОМЕТРИКА И ФИНАНСЫ

 

_____________________________________ 
stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ   ISSN 1512‐0996 

#1 (503), 2017  76  www.gtu.ge 

UDC 336 uak  

SCOPUS CODE 2001 
 

saqarTveloSi umuSevrobis negatiuri socialur-ekonomikuri Sedegebi 

da misi Semcirebis mimarTulebebi 
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anotacia. statiaSi ganxilulia saqarTve-

loSi masobrivi qronikuli umuSevrobis, 

umuSevrobis donis, misi negatiuri socia-

lur-ekonomikuri Sedegebis _ muSakTa de-

kvalifikaciis, mosaxleobis siRaribis, ada-

mianis fsiqikis Seryevisa da nervuli sis-

temis moSlis, moralis dacemis, TviTmkvle-

lobebis, danaSaulis farTo masStabis, xu-

lignobis, qorwinebisa da Sobadobis Semci-

rebis, ganqorwinebaTa ricxvisa da gardacv-

lilTa raodenobis gazrdis problemebi. 

mocemulia mosazrebebi umuSevrobis Sem-

cirebis mimarTulebiT, kerZod, Cveni azriT 

qveynis ekonomikuri ganviTarebis strate-

giul gegmaSi gansakuTrebuli yuradReba 

unda daeTmos warmoebisa da momsaxurebis 

iseT dargebs, romlebic dasaqmebis farTo 

SesaZleblobebs moicavs, mniSvnelovnad un-

da gaizardos dasaqmebis samsaxuris roli 

da mniSvneloba. igi unda gaxdes Sromis 

bazris Sesaxeb srulfasovani informaciis 

mopovebis, damuSavebisa da gavrcelebis 

msxvili centri da sxva.  

 

sakvanZo sityvebi: dekvalifikacia; nega-

tiuri; siRaribe; umuSevroba.  
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Sesavali 

damoukideblobis mopovebis Semdeg, ro-

desac SeizRuda saqarTvelos kavSiri post-

sabWour qveynebTan da daiwyo sabazro eko-

nomikaze Tanamimdevrulad gadasvla, saqar-

Tvelos ekonomika moicva Rrma ekonomikurma 

krizisma da qveyanaSi daiwyo masobrivi qro-

nikuli umuSevroba.  

 amJamad saqarTveloSi mTavrobis mier 

saxelmwifo doneze gatarebuli araerTi 

programis miuxedavad, masobrivi qronikuli 

umuSevroba kvlav umZimes problemad rCeba.  

  

ZiriTadi nawili 

umuSevroba aris aqtiuri mosaxleobis 

nawilisaTvis raRac momentSi samuSaos sru-

li ararsebobis situacia, rodesac muSaki 

eZebs samuSaos da ver poulobs. umuSevro-

bis uaryofiTi Sedegebis maCvenebelia umu-

Sevrobis done, romelic gamoiTvleba umu-

SevarTa raodenobis SefardebiT ekonomi-

kurad aqtiuri mosaxleobis ricxovnobas-

Tan da gamoisaxeba procentebiT. 2015 wels 

saqarTveloSi umuSevari iyo 241,6 aTasi ka-

ci anu ekonomikurad aqtiuri mosaxleobis 

12,0 procenti (cxrili 1). 

 

cxrili 1 

dasaqmeba da umuSevroba saqarTveloSi [1] 
 

 2010 2011 2012 2013 2014 2015 

ekonomikurad aqtiuri 

mosaxleoba, (samuSao Zala) aT. 

kaci 

1944,9 1959,3 2029,1 2003,9 1991,1 2021,5 

dasaqmeba  

(aT. kaci) 
1628,1 1664,2 1724,0 1712,1 1745,2 1779,9 

umuSevroba (aT. kaci) 316,9 295,1 305,1 291,8 246,0 241,6 

umuSevrobis done 

procentobiT 
16,3 15,1 15,0 14,6 12,4 12,0 

 

 

Tu SevadarebT saqarTvelos umuSevrobis 

saSualo dones sxva qveynebTan, davinaxavT, 

rom evrokavSirSi es maCvenebeli 10%-mdea, 

holandiaSi _ 4,4%, ეvrokavSiris 27 qveyni-

dan saqarTveloze maRali umuSevrobis do-

ne aris espaneTSi – 20% da baltiispireTis 

qveynebSi – 17,8 % [2]. Cvens mezobel qvey-

nebSi umuSevrobis done SedarebiT dabalia. 

magaliTad, umuSevrobis done ruseTSi 

Seadgens 8,4%-s, somxeTSi _ 6,9 %-s, azerbai-

janSi _ 6%-s. 

umuSevrobis negatiuri socialur-ekono-

mikuri Sedegebia: 

 _ Semosavlis danakargi 

umuSevrobis Tanamdevi movlenaa masobri-

vi siRaribe, romelic exeba ara marto pira-

dad umuSevarsa da mis ojaxs, aramed met-

naklebad yvela moqalaqes. es aisaxeba imiT, 

rom umuSevrobiT gamowveuli danakargebi 

uaryofiT gavlenas axdens qveynis mosax-

leobis cxovrebis doneze. amJamad siRari-

bis zRvars miRma rCeba saqarTvelos mosax-

leobis 55%-ze meti. yvelaze mZime materia-

lur mdgomareobaSi aRmoCdnen umuSevrebi. 

amJamad saqarTvelos arc erTi regioni ar 

aris siRaribis an ukiduresi siRaribis ga-
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reSe. aWarasa da samegreloSi yvelaze nak-

lebia siRaribis simwvave, imereTSi ki – yve-

laze meti. maRalia siRaribis done samcxe-

javaxeTSi, Sida qarTlSi, mcxeTa-mTianeTsa 

da mTiani aWaris nawilSi.  

axla vnaxoT ramdens kargavs saqarTve-

los mosaxleoba umuSevrobis Sedegad. 2015 

wels saqarTveloSi ekonomikurad aqtiuri 

mosaxleobis ricxovnobaSi umuSevari iyo 

241,6 aTasi kaci. Tuki es adamianebi iqnebod-

nen dasaqmebulni, maT SeeZloT xelfasis 

saxiT mieRoT TveSi 135,3 aTasi lari, vinai-

dan 2015 wels qveynis masStabiT saSualo 

Tviuri xelfasi Seadgenda 560 lars. mosax-

leobis umuSevrobis Sedegad Semosavals 

kargavs saxelmwifoc. es aixsneba imiT, rom 

moqmedi sagadasaxado kodeqsis Tanaxmad, 

yvela moqalaqe (vinc invalidobis an gansa-

kuTrebuli damsaxurebis gamo araa gaTavi-

suflebuli gadasaxadisgan) saSemosavlo 

gadasaxadis saxiT yovelTviurad ixdis 

xelfasis 20%-s. zemoT moyvanili monace-

mebis mixedviT es iqneba TveSi 27,0 aTasi 

lari (135,3 aTasi laris 20%). 

oficialuri statistikis monacemebiT 

saqarTveloSi registrirebuli cxovrebis 

done bolo wlebSi aseTia (cxrili 2): 

 

cxrili 2 

saarsebo Semweobis mimRebi  

mosaxleobis wili [3] 
 

 2011 2012 2013 2014 2015 

siRaribis zRvars qve-

moT myofi mosaxle-

obis wili (registri-

rebuli siRaribe), (%) 

 

 

9,2 

 

 

9,7 

 

 

9,7 

 

 

11,6 

 

 

10,1 

 

me-2 cxrilis analizidan Cans, rom saar-

sebo Semweobis mimRebi mosaxleobis wili 

bolo wlebSi izrdeba. 2015 wels 2011 welTan 

SedarebiT es maCvenebeli gaizarda 1,1-jer. 

 dasaqmebis TvalsazrisiT saqarTveloSi 

Seqmnilma urTulesma viTarebam da umuSev-

robisgan Tavis daRwevis uperspeqtivobam 

dasaqmebis mizniT gamoiwvia saqarTvelos 

moqalaqeTa mniSvnelovani nawilis emigra-

cia. umuSevrobis garda, saqarTvelodan mo-

saxleobis intensiur gare migracias aseve 

sagrZnoblad Seuwyo xeli afxazeTsa da 

cxinvalis regionSi ruseTis mier gaCaRe-

bulma eTnokonfliqtebma, romelTa Sedegad 

aseul aTasobiT adamiani devnili da Tav-

Sesafris maZiebeli gaxda. amJamad saqarTve-

lodan migraciis uaryofiTi saldo oficia-

luri statistikiT aRemateba erT mln kacs.  

_ muSakTa dekvalifikacia 

muSakTa dekvalifikaciaze moqmedebs umu-

Sevrobis xangrZlivoba. es aris drois is 

periodi, romlis ganmavlobaSic umuSevari 

eZebs samsaxurs. umuSevrobis xangrZlivoba 

SeiZleba iyos moklevadiani (erT wlamde) 

da grZelvadiani (erT welze meti). umuSev-

robis gamo, Tavis profesiul saqmianobas 

gansazRvruli droiT (TveebiT, wlebiT) 

mowyvetili adamiani TandaTan dekvalifi-

cirebuli xdeba. aseT mZime viTarebaSi sa-

qarTveloSi ekonomikurad aqtiuri mosax-

leoba xangrZlivad imyofeba. magaliTad, 

2002 wlisTvis saqarTveloSi umuSevarTa 77 

procenti erT welze metxans iyo umuSevari, 

aqedan daaxloebiT 50 procenti sam welze 

meti xnis ganmavlobaSi iyo dausaqmebeli, 12 

procentamde ki _ 2-dan 3 wlamde. umu-

SevarTa saerTo raodenobidan 4,3 procents 

ar umuSavia 10 wlis, 1,7 procents 5 wlis 

da 2,1 procents _ 4 wlis ganmavlobaSi [4]. 

xangrZlivi umuSevroba ki, romelic kvali-
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fikaciis dakargvas iwvevs, asustebs qveynis 

ekonomikuri aRorZinebis SesaZleblobas. 

 _ adamianis fsiqikis Seryeva da nervuli 

sistemis moSla 

specialistTa daskvniT, umuSevroba xan-

grZlivad aryevs adamianis fsiqikas da iw-

vevs nervuli sistemis moSlas. xangrZlivi 

drois ganmavlobaSi umuSevari (miT umetes, 

Tu is aris ojaxis marCenali) imyofeba mZi-

me stresul mdgomareobaSi. misTvis Zneli 

asatania naxevrad mSieri, Caucmel-dauxura-

vi Svilebis mdgomareoba. umuSevari da misi 

ojaxis wevrebi mowyvetili arian ganaTle-

bis miRebas, sportul da kulturul Ronis-

Ziebebs. zemoaRniSnulis Sedegebia: moralis 

dacema, TviTmkvlelobebi, damnaSaveobis 

farTo masStabebi, xulignoba, qorwinebisa 

da Sobadobis Semcireba, ganqorwinebaTa 

ricxvisa da sikvdilianobis zrda. maga-

liTad, Tu 2010 wels cocxlad SobilTa 

ricxovnoba Seadgenda 63377-s, 2015 wels iyo 

59249, e.i. Semcirda 6,8%-iT. qorwinebaTa 

ricxvi, Sesabamisad, Seadgenda 34675-s da 

29157-s, e.i. Semcirda 15,9 %-iT. axalgazrde-

bis dauqorwineblobis mizezia siRaribe 

(gansakuTrebiT maSin, roca is umuSevro-

biTaa ganpirobebuli), rac axalgazrdebs 

emigraciisken ubiZgebs. 

katastrofulad gaizarda rogorc gan-

qorwinebaTa, ise gardacvlilTa raodenoba. 

Tu 2010 wels ganqorwinebaTa ricxvma Se-

adgina 4726 kaci, 2015 wels am ricxvma 9112-s 

miaRwia (e.i. gaizarda 1,9 jer), Sesabamisad, 

gardacvlilTa raodenoba iyo 47864 da 49121 

kaci (e.i. gaizara 2,6 %-iT). 

 

daskvna 

zemoT aRniSnulidan gamomdinare, umuSev-

roba xelisuflebisa da sazogadoebisagan 

adekvatur reagirebas moiTxovs. 

 Cveni azriT, saqarTveloSi umuSevrobis 

SemcirebisaTvis saWiroa Semdegi RonisZie-

bebis gatareba: 

1. unda SemuSavdes qveynis ekonomikuri 

ganviTarebis strategiuli gegma, romelSic 

gansakuTrebuli yuradReba daeTmoba war-

moebis da momsaxurebis iseT dargebs, rom-

lebic dasaqmebis farTo SesaZleblobebs 

Seicavs;  

2. unda SemuSavdes da amoqmeddes axali 

SromiTi kanonmdebloba, romelic daicavs 

dasaqmebulebis da damsaqmebelTa interesebs, 

daqiravebul muSakTa socialur garantiebs; 

3. dasaqmebis samsaxuri unda gaxdes Sro-

mis bazris Sesaxeb srulfasovani informaci-

is mopovebis, damuSavebisa da gavrcelebis 

msxvili centri.  
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АННОТАЦИЯ. Показана массовая хроническая безработица в Грузии, уровень безработицы, ее негативные 
социально-экономические результаты – деквалификация работников, бедность населения, срыв психики и 
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снижение числа вступающих в брак и родившихся, рост числа разведенных и умерших. 

 Автор приводит свое мнение по поводу уменьшения безработицы в Грузии, в частности: в стратегическом 
плане экономического развития страны особое внимание должно быть уделено таким отраслям производства 
и обслуживания, которые содержат широкие возможности занятости, значительно должны повыситься роль и 
значение службы занятости, она должна явиться полноценным крупным центром поиска разработки и 
распространения информации о рынке труда и др.  
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anotacia. wyalbadi momavlis sawvavia, 

romlis gamoyeneba ar gamoiwvevs garemos da-

binZurebas, vinaidan misi wvis procesSi mxo-

lod wylis orTqli warmoiqmneba. wyalbadis 

energetikis problemebidan mniSvnelovania 

misi usafrTxoeba da siZvire, vinaidan wyal-

badis misaRebad aucilebelia winaswar dai-

xarjos energia. samuSao eZRvneba, aseve, mzis 

energetikis farTomasStabiani ganviTarebis 

perspeqtivebs. samuSaos mizania wylis gaxle-

Cis meTodiT, Termuli gziT,  wyalbadis mi-

saRebi energodanadgaris SemuSaveba,  kvleva 

da konstruireba. reaqtorSi misawodebeli 

wylis orTqlis winaswari SeTbobisas gamo-

viyeneT Cven mier SemuSavebuli helioenerge-

tikuli mowyobiloba – mzis siTburi koleq-

tori. misi saSualebiT Cveulebriv bunebriv 

wyals vacxelebdiT 70_800C-mde da Semdeg 

misgan mzis energiis meSveobiT viRebdiT 

saWiro distilats. aseTi mowyobilobebis 

SemuSaveba mniSvnelovnad Seasustebs ro-

gorc ekologiuri, ise energetikuli kri-

zisebis simwvaves.     

 

sakvanZo sityvebi: ekologia; energia; 

mze; wyalbadi; wyali.  

 
 

Sesavali 

energia iyo, aris da darCeba adamianis 

sicocxlisa da ganviTarebis mTavar faqto-
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rad. sxvadasxva saxis energiis aTvisebis ga-

reSe adamians ar SeuZlia srulfasovnad 

arseboba. adamianma gaiara gza pirveli ko-

conidan atomur eleqtrosadguramde, aiTvi-

sa ZiriTadi, tradiciuli energetikuli re-

sursebis – qvanaxSiris, navTobisa da gazis 

mopoveba, iswavla mdinareebis energiis ga-

moyeneba, daimorCila `mSvidobiani atomi~, 

magram Tanamedrove epoqaSi ufro aqtiurad 

ganixileba axali aratradiciuli, alterna-

tiuli energiis efeqturad gamoyenebis sa-

Sualebebi, radgan organuli sawvavis gamo-

yeneba iwvevs uaryofiT ekologiur Sede-

gebs: xdeba atmosferos, niadagis, mcenareu-

lobis, zedapiruli da miwisqveSa wylebis 

airmtvriani dabinZureba.  

   

ZiriTadi nawili 

msoflioSi eleqtroenergiis udidesi na-

wili gamomuSavdeba Tbur da atomur sadgu-

rebSi, sadac muSa sxeuli aris wylis or-

Tqli. mis zekritikul parametrebze (tempera-

tura, wneva) gadasvlam SesaZlebeli gaxada  

mqk gazrdiliyo 25-dan 40%-mde, daezoga pir-

veli energoresursebi _ navTobi, naxSiri, ai-

ri. a. e. Seindlinis xelmZRvanelobiT zekri-

tikul mdgomareobaSi wylis orTqlis Tbo-

fizikuri Tvisebebis fuZemdebluri kvleve-

bis safuZvelze damuSavda meTodika da eqspe-

rimentuli danadgari, romelsac msoflioSi 

analogi ar aqvs. a. e. Seindlinis gaTvlebis 

Sedegebi bevr qveyanaSi eleqtrosadgurebis 

mSeneblobis safuZveli gaxda. 

garemos dabinZurebisagan dacvas uzrun-

velyofs wyalbadis energetika, radgan misi 

wvis procesSi mxolod wylis orTqli war-

moiqmneba. wyalbadis energetikaSi dadgenili 

simZlavris _ 1 kvt-is Rirebuleba jerjero-

biT Seadgens 4_5 aTas dolars. es 10-jer uf-

ro Zviria, vidre Tbur sadgurebsa da _ 5-

jer ufro Zviri, vidre atomur eleqtrosad-

gurebSi miRebuli 1kvt-is Rirebuleba. wyal-

badis warmoebis ori mTavari mimarTuleba 

arsebobs: tradiciuli, bunebrivi airis an 

naxSiris reformingis Cveulebrivi procese-

bis meSveobiT da wylis eleqtroliziT. 

wyalbadis gamoyenebisaTvis ZiriTadi mowyo-

biloba iqneba saTbobi elementi, romelSic 

eleqtrolizis Sebrunebuli procesi wari-

marTeba. msoflios didi energetikuli kompa-

niebi ukve gamoyofen saxsrebs saTbobi ele-

mentebis, wyalbadis miRebis sistemebis damu-

SavebisaTvis eleqtroenergiis individualu-

ri momxmareblebisaTvis mikroeleqtrosadgu-

rebis Seqmnis mizniT. wyalbadis saTbobi 

elementebis energetikuli mkq mniSvnelovnad 

maRalia, vidre tradiciuli energodanadga-

rebisa da 90%-s aRwevs. siTbos gardaqmna mu-

Saobad am elementebSi ar xdeba _ denis 

eleqtroqimiur wyaroSi saTbobis energia 

gardaiqmneba eleqtroenergiad. wyalbadis 

saTbobi elementis ujredi Sedgeba polime-

ruli membraniT dacilebuli forovani ano-

disa da kaTodisagan, romelSic Sedis pla-

tiniT dafaruli liTonebi.  

iaponiam jer kidev 1993 wels gamoyo 2 mi-

liardi dolari wyalbadis saTbobis damu-

SavebisaTvis, aSS-sa da kanadaSi ukve prio-

ritetulia wyalbadis programebi. mecnier-

Ta amJamindel damuSavebebs iTvaliswineben 

xangrZliv ekonomikur gegmebSi. mravali spe-

cialistis prognoziT ukve 2050 wlisaTvis 

warmoebuli energiis mesamedi iqneba wyal-

badis energia. 

erT-erT aseT perspeqtiul teqnikur mi-

marTulebad iTvleba helioenergetikuli 

sistemebis qimiuri teqnologiebis saWiroe-

bisaTvis gamoyeneba, kerZod mzis energiis 
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meSveobiT wylidan wyalbadis miRebis SesaZ-

lebloba [1]. Uunikaluri Tboteqnikuri da 

teqnologiuri maxasiaTeblebis mqone ele-

mentis _ wyalbadis miRebis teqnologia Ta-

visi aqtualurobiT bevri ganviTarebuli 

qveynis nacionalur programad iqca. cnobi-

lia, rom aSS 2020 wlisaTvis gegmavs qveya-

naSi moxmarebuli energiis 30% xelovnuri 

gziT miRebuli sawvavis (wyalbadi, meTani) 

xarjze dafaros. wyalbadis mimarT esoden 

didi interesi misi unikaluri Tboteqniku-

ri da ekologiuri maxasiaTeblebiT aris 

gamowveuli. wyalbadis masStaburi gamoyene-

bis aucileblobaSi aravis  epareba eWvi. 

problema iafi wyalbadis miRebaa. dReisaT-

vis samrewvelo masStabebiT miRebuli wyal-

badic ki sakmaod Zviria. magaliTad, erTi 

kuburi metri wyalbadis mosapoveblad saWi-

roa 4 _ 4,5 kvt/saaTi eleqtroenergia, bu-

nebrivi airis daSliT an sxva qimiuri gziT 

miRebuli wyalbadis TviTRirebuleba bev-

rad ar gansxvavdeba eleqtroqimiuri gziT 

miRebulisagan. Ggarda amisa, aRniSnuli gze-

biT wyalbadis miReba ekologiuradac miu-

Rebelia, vinaidan procesis dros 

gamoyofili Tanauri produqtebiT 

binZurdeba garemo. wyalbadis miRebis prob-

lemebisadmi miZRvnil bolodroindel 

(2001_2008ww.) samuSaoebSi arsebuli klasiku-

ri teqnikuri xerxebis gaumjobesebasTan er-

Tad didi yuradReba eqceva axali perspeq-

tiuli gzebis, meTodebisa da xerxebis moZi-

ebas. erT-erT aseT perspeqtiul xerxad iT-

vleba wylidan Termo- an fotodisociaciis 

gziT wyalbadis da Jangbadis miReba, amas-

Tan, energiis ZiriTad saWiro wyarod mzis 

koncentrirebuli sinaTle igulisxmeba [2]. 

Aaqedan gamomdinare, dargSi momuSave mecni-

erTa, inJiner-konstruqtorTa erT-erT um-

Tavres amocanad iTvleba arsebuli helioe-

nergetikuli mowyobilobebisa da sisteme-

bis Semdgomi srulyofa, efeqtianobisa da 

warmadobis gazrda da gamomuSavebuli pro-

duqciis: siTbos, eleqtruli energiis, qimi-

uri naerTebis H2, CH4 da a.S. TviTRirebule-

bis mkveTri Semcireba da helioenergetikis 

masStaburi praqtikuli gamoyeneba[3]. 

SemuSavebulia wyalbadis miRebis mravali 

originaluri xerxi, magram, samwuxarod, maT  

uamravi teqnikuri nakli aqvs: procesebi 

mimdinareobs maRal temperaturaze da 

reaqciis produqtTa rekombinaciis siCqarec 

didia, ris gamoc Zneldeba daSlis produq-

tebis gancalkeveba. Sesabamisad, maT aqvT da-

bali gamosavlianoba.   

  

daskvna 

SevimuSaveT wyalbadis miRebis ori-

ginaluri meTodi [4], rac gulisxmobs kata-

lizatoris gamoyenebas, procesis uwyvet 

reJimSi warmarTvas da energiis wyarod mzis 

gamosxivebis gamoyenebas. aseTi xerxiT miRe-

buli wyalbadis TviTRirebuleba gacilebiT 

naklebia, vidre didi simZlavris danadga-

rebis gamoyenebiT dRes miRebuli wyalbadis 

TviTRirebuleba.  
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АННОТАЦИЯ.  Водород _ это топливо будущего, которое обеспечивает защиту окружающей среды, 
поскольку в процессе его горения образуется только водяной пар. В  энергетике  водорода важная проблема _ 
это ее безопасность и высокая стоимость, так как при получении водорода необходимо заранее потратить 
энергию. Работа посвящается перспективам широкомасштабного развития солнечной энергетики. Целью 
работы является разработка, исследование и конструирование энергоустановки для термического получения 
водорода методом расщепления воды. Для согревания водяного пара, подаваемого в реактор, будет 
использоваться разработанное нами гелиоэнергетическое устройство _ солнечный коллектор. С его помощью 
происходит нагрев обычной природной воды до 70_800C и получение дистиллята.  Такие устройства 
значительно снижают развитие экологического, а также тяжесть энергетического кризиса.  
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anotacia. ganxilulia kondicionerebis 

muSaobis pirobebi da naCvenebia, rom Tana-

medrove kondicioners SeuZlia haeris ro-

gorc gaciveba, ise gaTboba, magram verc er-

Ti Tanamedrove kondicioneri ver muSaobs 

im pirobebSi, rodesac garemomcveli haeris 

temperatura +50C-ze dabla daecema an piri-

qiT, rodesac zafxulSi +400C-ze metad moi-

matebs. mocemulia split kondicioneris 

axali konstruqcia, romelsac SeuZlia ga-

remomcveli haeris dabali temperaturis pi-

robebSi gamoimuSaos maRal temperaturamde 

gamTbari haeri, xolo garemomcveli haeris 

Zalze maRali temperaturis pirobebSi _ da-

bal temperaturamde gacivebuli haeri.  

 

sakvanZo sityvebi: gaTbobis reJimi; ga-

civebis reJimi; kondicioneri; samacivro ko-

eficienti; split sistema.  

 
 

Sesavali 

mrewvelobis mravali dargis (qimiuri, 

optikis, xelsawyoTmSeneblobis, eleqtronu-

li da sxv.) warmoeba gansazRvrul moTxov-

nebs ayenebs im Senobebis haeris maxasiaTeb-

lebis mimarT, sadac teqnologiuri pro-
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cesebi mimdinareobs. haeris aseTi ZiriTadi 

parametrebia: temperatura, fardobiTi da 

absoluturi tenianoba, enTalpia, kuTri 

siTbotevadoba da haeris moZraobis siCqare. 

moTxovnebs SeiZleba daematos mtvris nawi-

lakebisagan gasufTaveba, xolo specialuri 

daniSnulebis SenobebSi (saavadmyofo, sao-

peracio da sxv.) _ haeris gawmenda baqterio-

logiuri dabinZurebisagan. aRniSnul funq-

ciebs asrulebs kondicioneri. 

kondicioneris ZiriTadi daniSnulebaa Se-

nobaSi haeris temperaturis Semcireba (gaci-

veba). saTavsSi temperaturis daweva SeiZleba 

garkveul zRvramde. mraval Tanamedrove kon-

dicioners SeuZlia haeri gaacivos +170C-mde. 

praqtikulad yvela Tanamedrove kondicio-

ners SeuZlia haeris gaSroba an datenianeba.  

kondicioneris erT-erTi umniSvnelovane-

si funqciaa SenobaSi arsebuli haeris gaT-

boba. Tanamedrove kondicioneris ZiriTadi 

upiratesoba Zvel konstruqciebTan Sedare-

biT swored haeris gaTbobis SesaZleblobaa.  

dReisaTvis kondicioneris gaTbobis re-

Jimze gadasayvanad ori gza arsebobs. kondi-

cioneris gamoyenebiT siTbos miRebis pir-

veli gza aris kondicionerSi eleqtruli 

tenebis CamontaJeba. am SemTxvevaSi gaTbobis 

xarisxi maRalia da arc garemomcveli 

haeris temperaturazea damokidebuli, magram 

aRiniSneba eleqtruli energiis didi xarji, 

rac mniSvnelovnad zrdis kondicioneris 

eqspluataciis xarjs. 

yvelaze xSirad gamoyenebuli meore gza 

aris kondicioneris gadayvana Tburi tumbos 

principiT muSaobis reJimze. aRniSnuli me-

Todis gamoyenebis dadebiTi mxare isaa, rom 

Tu garemomcveli atmosferuli haeris tem-

peratura +50C-ze maRalia, SesaZlebelia yo-

veli kilovati eleqtroenergiiT miviRoT 

2,5_3,5 kilokaloria siTbo. meTodis uaryo-

fiTi mxarea garemomcveli haeris temperatu-

ris SemcirebasTan erTad siTbos miRebis 

efeqtis mkveTrad Semcireba da daaxloebiT 

+50C-ze dabal temperaturaze siTbos miRe-

bis SeuZlebloba. amis gamo, Tburi tumbos 

principis gamoyeneba kondicioneriT siTbos 

misaRebad SeuZlebeli xdeba. 

gaTbobis reJimze gadayvanis arsebuli 

principis mqone kondicioneri savsebiT misa-

Rebia Tbili klimatis regionisaTvis, sadac 

zamTari SedarebiT Tbilia (temperatura ar 

ecema +50C-ze dabla). aseT regionebSi erTi 

kondicioneris gamoyenebiT SesaZlebelia Se-

nobis rogorc gagrileba cxeli zafxulis 

pirobebSi, ise gaTboba zamTarSi.  

magram dedamiwis zomieri ganedis qveyni-

saTvis, romelsac saqarTveloc miekuTvneba, 

kondicioneris arsebuli konstruqcia ver 

uzrunvelyofs siTbos miRebas zamTris piro-

bebSi, rodesac haeris saangariSo tempera-

tura +50C-ze mniSvnelovnad dabla ecema. ami-

tom aseT pirobebSi aucilebeli xdeba zaf-

xulSi gasagrileblad gamoyenebul kondici-

onerTan erTad gamoyenebuli iyos damatebiTi 

gamaTbobeli zamTris pirobebSi gasaTbobad. 

Sesabamisad, izrdeba rogorc mowyobilobis 

SeZenis, ise misi eqspluataciis xarji.  

aRniSnulidan gamomdinare, daisva iseTi 

kondicioneris Seqmnis amocana, romelic ga-

remomcveli haeris dabali temperaturis 

(+50C-ze naklebi) pirobebSi uzrunvelyofs 

SenobaSi arsebuli haeris sasurvel tempera-

turamde (+17, +180C) gaTbobas.  

   

ZiriTadi nawili 

rogorc vxedavT, arsebuli kondicione-

rebis gamoyenebiT praqtikulad SeuZlebe-
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lia muSaobis iseTi ciklis ganxorcieleba, 

rodesac erTdroulad SesaZlebeli iqneba 

dabali temperaturis (+50C-ze naklebi) gare-

momcveli haeris Sewova kondicionerSi da, 

amasTanave, maRali temperaturis (+17, +180C 

da meti) haeris miReba kondicioneridan. es 

ganpirobebulia kondicionerSi gamoyenebu-

li nebismieri macivari agentis SezRuduli 

SesaZleblobebiT.  

kondicioneri aris macivari manqana, rom-

lis muSaobis samacivro cikli masSi gamo-

yenebuli macivari agentisaTvis SeiZleba 

gamoisaxos i-lgP diagramaze. saerTod, dRei-

saTvis arsebul kondicionerebSi macivari 

agentis duRilis temperaturad miRebulia 

+50C. amitom, rodesac garemomcveli haeris 

temperatura maRalia aRniSnul +50C-ze da 

kondicioneri muSaobs gacivebis reJimSi, 

kondicioneris samacivro agregatSi samaciv-

ro cikli normalurad mimdinareobs da 

kondicioneris muSaoba efeqturia. magram 

Tu garemomcveli haeris temperatura Zalian 

gaizrdeba, maSin gare blokSi ganlagebul 

kondensatorSi kondensaciis temperatura 

Zalian gaizrdeba, rac, Sesabamisad, aseve 

gamoiwvevs Siga blokSi ganlagebuli sa-

orTqleblis temperaturis gazrdas. saorT-

qlebelSi duRilis maRali temperatura ki 

ganapirobebs masTan kontaqtSi myofi haeris 

maRal temperaturas anu haeris gacivebis 

dabal efeqturobas. 

Tu amave pirobebSi (garemomcveli haeris 

temperatura maRalia +50C-ze) kondicioners 

gadaviyvanT gaTbobis reJimSi muSaobaze, ko-

dicioneris gare bloki gadaiqceva saorTq-

leblad, xolo Siga bloki _ kondensato-

rad. am SemTxvevaSi maRali temperaturis ga-

remomcveli haeri Tbur zemoqmedebas ver 

axdens gare blokSi ganlagebul saorTqle-

belze da masSi macivari agentis duRilis 

temperatura ar daecema. amis gamo saorTq-

leblis da kondensatoris muSa temperatu-

rebi normalur reJimSi darCeba da saorTq-

lebeli gvaZlevs saWiro raodenobis siTbos.  

im SemTxvevaSi ki, rodesac garemomcveli 

atmosferuli haeris temperatura dabalia 

+50C-ze, igi zemoqmedebas axdens macivari 

agentis duRilis temperaturaze da iwvevs 

mis Semcirebas. Tu aseT pirobebSi kondi-

cioneri muSaobs gaTbobis reJimSi da gare 

bloki gadaqceulia saorTqleblad, +50C-ze 

dabali temperaturis haerTan kontaqtis Se-

degad am saorTqlebelSi mcirdeba aorTq-

lebis temperatura, rac Sesabamisad Seamci-

rebs kondensatorSi kondensaciis tempera-

turasac. amis gamo Semcirdeba kondensa-

torTan kontaqtis Sedegad siTbos mimRebi 

im haeris temperaturac, romelic Senobis 

SigniT cirkulirebs. Sesabamisad, dabali 

temperaturis mqone garemomcveli haeris 

pirobebSi kondicioneri ver uzrunvelyofs 

haeris gaTbobas SenobaSi.  

garemomcveli haeris Zalze dabali tempe-

raturis (+50C-ze naklebi) pirobebSi gaT-

bobis reJimSi, xolo Zalze cxeli gare-

momcveli haeris pirobebSi gacivebis reJimSi 

maRali efeqturobiT muSaobis uzrunvel-

yofis mizniT damuSavebulia kondicioneris 

inovaciuri konstruqcia, romlis principu-

li sqema mocemulia suraTze. 

inovaciuri kondicioneri aris split 

sistema, romelic Seicavs 4 gamyofi kedlis 

gare da Siga mxareebze erT doneze da-

montaJebul 1 Siga da 2 gare blokebs.  

kondicioneris 2 gare bloki moTavsebu-

lia Tboizolaciis mqone 3 kameraSi. aRniS-

nuli kamera aris samacivro kamera, romel-
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sac gakeTebuli aqvs, karebi. gare da Siga 

blokebi erTmaneTTan dakavSirebulia 9 fan-

jriT, romlis meSveobiT SesaZlebelia Siga 

blokis mier damuSavebuli haeris miwodeba 

gare blokis samacivro kameraSi. gare da 

Siga blokebSi ganlagebulia macivari man-

qanis Tbogadamcemi aparatebi, romlebic pe-

riodulad (zafxulis da zamTris reJi-

mebisaTvis) icvlis daniSnulebas da xdeba 

saorTqlebeli an kondensatori. 

 

 
 

universaluri split kondicioneris  

principuli sqema 

 

zafxulis periodSi gare blokSi ganla-

gebuli Tbogadamcemi aparati asrulebs 

kondensatoris movaleobas, xolo Siga 

blokSi ganlagebuli _ saorTqleblisas. am 

SemTxvevaSi 2 gare blokis 6 karebi gaRebu-

lia. zafxulis periodSi arsebuli Tbili 

garemomcveli haeri Seiwoveba 2 gare blo-

kis gavliT, miewodeba am blokis kameraSi 

ganlagebul kondensators da gaagrilebs 

mas, ris Semdegac 9 fanjris gavliT moxv-

deba 1 Siga blokSi ganlagebuli saorTq-

leblis zedapirze, gacivdeba masTan kontaq-

tis Sedegad da miewodeba gasacivebel Se-

nobas 7 milis gavliT.  

zafxulis cxeli dReebis periodSi Zalze 

maRali temperaturis haerma SeiZleba gamoi-

wvios gare blokis kondensatoris konden-

saciis temperaturis momateba da, rogorc 

Sedegi, kondicioneris muSaobis efeqturobis 

Semcireba. amis Tavidan asacileblad, Siga 

blokis saorTqleblidan gamomavali da 

SenobaSi misawodebeli gacivebuli haeris 

SedarebiT mcire nawili 2 gare da 1 Siga 

blokebis erTmaneTTan damakavSirebeli 9 

fanjris Jaluzis gavliT miewodeba gare 

blokSi ganlagebul kondensators, agrilebs 

mas da Semdeg gaidevneba kondicioneridan. 

gare blokis kondensatoris gagrileba gana-

pirobebs am Tbogadamcemi aparatis muSaobis 

pirobebis gaumjobesebas da kondensaciis 

temperaturis Semcirebas. Tavis mxriv, kon-

densaciis temperaturis Semcireba uzrun-

velyofs 1 Siga blokSi ganlagebuli sa-

orTqleblis temperaturis Sesabamis Semci-

rebas da, rogorc Sedegi, kondicioneris mu-

Saobis efeqturobis gaumjobesebas. am Sem-

TxvevaSi aRiniSneba analogiur, dReisaTvis 

arsebul kondicionerebTan SedarebiT Semo-

Tavazebuli kondicioneris efeqturobis ga-

zrda blokebis damakavSirebeli 9 fanjris 

Jaluzis gavliT gacivebuli haeris miwo-

debis xarjze. 

zamTarSi 2 gare blokSi ganlagebuli 

Tbogadamcemi aparati asrulebs saorTqleb-
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lis movaleobas, xolo 1 Siga blokSi mo-

Tavsebuli _ kondensatorisas. am SemTxvevaSi 

2 gare blokis 6 karebi daketilia. zamTarSi 

civi garemomcveli haeri Seiwoveba 2 gare 

blokis gavliT, miewodeba am blokis kame-

raSi ganlagebul da garemomcveli haeris 

temperaturaze ufro dabali temperaturis 

mqone saorTqlebels da gaaTbobs mas, ris 

Semdegac 9 fanjris Jaluzis gavliT moxv-

deba 1 Siga blokSi ganlagebuli kondensa-

toris zedapirze, gacxeldeba masTan kontaq-

tis Sedegad da 7 milis gavliT miewodeba 

SenobaSi.  

am SemTxvevaSi dabali temperaturis mqone 

garemomcvel haers SeuZlia Seamciros gare 

blokis saorTqlebelSi macivari agentis du-

Rilis temperatura, rac Sesabamisad gamoiw-

vevs 1 Siga blokSi ganlagebul kondensator-

Si kondensaciis temperaturis Semcirebasac. 

es ki ganapirobebs SenobaSi miwodebuli hae-

ris temperaturis Semcirebas. amis Tavidan 

acilebis mizniT Siga blokis kondensatori-

dan gamomavali da SenobaSi misawodebeli 

gacxelebuli haeris SedarebiT mcire nawili, 

gare da Siga blokebis erTmaneTTan damakav-

Sirebeli 9 fanjris Jaluzis gavliT miewo-

deba 2 gare blokSi ganlagebul saorTqle-

bels da gaaTbobs mas. saorTqleblis gaT-

boba ganapirobebs am Tbogadamcem aparatSi 

macivari agentis duRilis temperaturis gaz-

rdas, rasac Tan mohyveba Siga blokis kon-

densatorSi kondensaciis temperaturis gazr-

da. es ki uzrunvelyofs 1 Siga blokSi gan-

lagebuli kondensatoridan miRebuli siTbos 

raodenobis mniSvnelovnad gazrdis SesaZleb-

lobas. am SemTxvevaSi, dReisaTvis arsebul 

analogiur kondicionerebTan SedarebiT, izr-

deba inovaciuri kondicioneris efeqturoba 1, 

2 blokebis damakavSirebeli 9 fanjris gav-

liT, gacxelebuli haeris miwodebis xarjze. 

  

daskvna 

kondicioneris axali konstruqcia gamo-

yenebas povebs kondicionerebis warmoebaSi. 

SesaZlebeli gaxdeba iseTi kondicioneris 

warmoeba, romelic imuSavebs garemomcveli 

haeris dabali temperaturis (+50C da ufro 

naklebi) pirobebSi da SenobaSi miawodebs 

maRal temperaturamde (+17, +180C) gamTbar 

haers. amasTan, kondicionerSi gamoyenebul 

macivar manqanaSi siTbo miiReba samacivro 

koeficientis gaTvaliswinebiT, rac gacile-

biT ufro maRalefeqturia tenebis mier ga-

moyofil siTbosTan SedarebiT, ris gamoc 

SenobaSi miwodebuli haeri gaTbeba gaci-

lebiT ufro efeqturad (1 kvt eleqtro-

energia iZleva daaxloebiT 2,1_2,4 kkal siT-

bos). garemomcveli haeris Zalze maRali 

temperaturis (+30, +400C) pirobebSi ki kon-

dicioneri aseve efeqturad imuSavebs gaciv-

ebis reJimSi.  
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ABSTRACT. The article refers to the operating conditions of conditioners and indicates, that modern 

conditioners are capable both to cool air, and to heat. However, none of the advanced designs can 
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free-air temperature rises above + 400C in summer. Designed new split air conditioner is capable to 
generate air heated to a high temperature under low free-air temperature and vice versa. 
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АННОТАЦИЯ.  Рассмотрены условия работы кондиционеров и показано, что современные кондиционеры 
способны как охлаждать воздух, так и нагревать. Однако ни одна из современных конструкций не может 
вырабатывать тепло в условиях, когда температура окружающего воздуха падает ниже +50C, или вырабатывать 
холод, когда в летних условиях – повышается выше +400C. Представлена новая конструкция сплит-
кондиционера, которая способна вырабатывать нагретый до высокой температуры воздух в условиях низких 
температур окружающего воздуха, или холодный – в условиях высоких температур окружающего воздуха.  
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anotacia. naSromSi mocemulia gvirabis 

garemomcveli qanTa masivis mdgradobis Se-

fasebis meTodebis Camoyalibebisa da ganvi-

Tarebis mokle istoria. aseve ganxilulia 

TiToeuli meTodis Teoriuli safuZvlebi. 

detalutad aris aRwerili qanTa masivebis is 

reitinguli klasifikaciebi, romlebic Seda-

rebiT xSirad gamoiyeneba msoflios gan-

viTarebul qveynebSi, kerZod: qanTa masivis 

mdgradobis diris mier damuSavebuli kri-

teriumi – RQD, vikxemis klasifikacia – RSR, 

beniavskis qanTa masivis reitingi – RMR, norve-

giis geoteqnikuri institutis (NGI) Tana-

mSromlebis bartonis, lienos da liundomis 

mier damuSavebuli klasifikacia – Q (NGI), e.w. 

masivis xarisxis indeqsi da labSiris samTo 

qanebis samTo reitingi – MRMR.  

  

sakvanZo sityvebi: beniavskis qanTa masi-

vis reitingi; vikxemis klasifikacia; reitin-

guli klasifikacia; samTo qanebis samTo re-

itingi; qanTa masivis mdgradobis Sefasebis 

meTodebi; qanTa masivis mdgradobis diris 

kriteriumi.  
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Sesavali 

samTo dargis sainJinro amocanebis (dap-

roeqteba, mSenebloba da sxva) warmatebiT 

gadawyveta, qarTuli da saqarTveloSi moq-

medi (aRiarebuli) saerTaSoriso normebis 

moTxovnebis Sesabamisad, moiTxovs didi mo-

culobis geoteqnikuri kvlevebis Catarebas. 

qanTa masivebs aqvs sakmaod gansxvavebuli 

Sedgeniloba, agebuleba, Tvisebebi da mdgra-

doba, ramac ganapiroba maTi sistematizaciis 

da klasifikaciis aucilebloba. qanTa masive-

bis reitinguli klasifikaciis gamoyenebiT 

xdeba amJamad ZiriTadi samTo samuSaoebis 

sainJinro gaangariSebebi da proeqtebis da-

muSaveba. 

 

ZiriTadi nawili 

Tu gadavxedavT samTo dargis istorias, 

davinaxavT, rom qanTa masivis mdgradobis sa-

kiTxebis kvlevas Tavisi Sromebi erT-erTma 

pirvelma miuZRvna Sulcma (1867 w.), is gvira-

bis WerSi qanebis Sreebs ganixilavda, ro-

gorc Runvaze momuSave koWs [1]. mogvianebiT 

(1879 w.) v. riterma drekadobis Teoriaze da-

yrdnobiT scada aexsna TaRwarmoqmnis mov-

lena, is Seecada Seedgina Camoqcevis TaRis 

mrudis gantolebebi da ganesazRvra buneb-

rivi wonasworobis TaRis parametrebi [2]. en-

geserma (1882 w.) fxvier qanebSi TaRwarmoq-

mnis procesis laboratoriuli modelirebis 

saSualebiT gansazRvra, rom TaRs hqonda 

parabolis forma, birgbaumeri (1892 w.) miiC-

nevda, rom gvirabis samagrze moqmedebs gvira-

bis Weris zemoT ganlagebuli qanebis mTeli 

svetis wona, romelsac nawilobriv akavebs 

gverdiTi xaxunis Zalebi, mancelma (1894 w.) 

daasabuTa qanTa masivSi mniSvnelovani daZa-

bulobis arseboba, romelsac, misi varaudiT, 

SeeZlo nebismieri samagris dazianeba, ian-

senma (1895w.) amoxsna qanTa masivis daZabuli 

mdgomareobis diferencialuri gantoleba 

fxvieri qanebisaTvis gverdiTi gambrjeni 

Zabvebis gaTvaliswinebiT, komereli (1912 w.) 

miiCnevda, rom TaRs hqonda parabolis for-

ma, romlis simaRlis gansazRvra SesaZle-

beli iyo gvirabis Weris CaRunvis sididis 

mixedviT [1]. 

samTo mecnierebis zemoaRniSnuli mimar-

Tulebis kvlevaSi udidesi wvlili Seitana 

profesorma m. protodiakonovma. 1906–1914 

wlebSi ekaterinoslavskis umaRlesi samTo 

saswavleblis macneSi, ekaterinoslavskis 

teqnikuri sazogadoebis Canawerebsa da sam-

To JurnalSi gamoqveynebul mis naSromebSi 

detaluradaa aRwerili bunebrivi wonaswo-

robis TaRis Teoria, romelic dResac war-

matebiT gamoiyeneba. manve erT-erTma pir-

velma SemogvTavaza qanebis klasifikacia 

simagris koeficientis mixedviT [1, 2]. Tumca, 

amave dros, gasaTvaliswinebelia is ga-

remoeba, rom dabzaruli da daSlili qane-

bis masivis daxasiaTeba mxolod simagris 

koeficientis mixedviT, ar aris sakmarisi. 

qanTa masivis daZabuli mdgomareobis Te-

oriuli aspeqtebi pirvelad daafiqsira a. 

dinkinma 1925 wels wriuli formis gvirabis 

samagri konstruqciis gaangariSebisas [2]. 

misi azriT SeuZlebelia qanTa masivis daZa-

buli mdgomareobis yvela SesaZlo SemTxve-

visaTvis erTi da igive saangariSo sqemis 

gamoyeneba. aRniSnulidan gamomdinare gake-

Tebulia daskvna, rom gansxvavebuli piro-

bebisaTvis, saTanado analizis safuZvelze, 

gaangarSebebi unda Catardes fxvieri an 

drekadi tanebis (qanebis) Teoriebis ga-

moyenebiT. 

amJamad msoflios mowinave qveynebSi qan-

Ta masivebis geomeqanikuri mdgomareobis Se-

fasebisas gamoiyeneba empiriuli monacemebis 

safuZvelze dadgenili, mdgradobis krite-
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riumebis mixedviT Sedgenili qanebis rei-

tinguli klasifikaciebi. klasifikaciebis 

Sedgenisas gaTvaliswinebulia, aseve qanTa 

masivis agebuleba da fizikur-meqanikuri 

Tvisebebi. pirveli klasifikaciebi ZiriTa-

dad aRwerilobiTi xasiaTis iyo da maT 

iyenebdnen gvirabis samagris tipis (saxe-

obis) SerCevisaTvis. Semdgom etapze Seiqmna 

reitinguli klasifikaciebi, romlebic moi-

cavda, aseve qanTa masivebis mdgradobis 

raodenobriv maCveneblebs da Weris marTvis 

rekomendebul xerxebs sasargeblo wiaRi-

seulis sabadoebis damuSavebis gansxvavebu-

li sistemebisaTvis (sur.1) [2]. 

 k. tercagi (1946 w.) samTo gvirabebis sa-

magris SerCevisaTvis, qanebis masivebis kla-

sifakiaciis mixedviT afasebs samagris dat-

virTvebs. tercagis klasifikacia amJamad 

praqtikulad ar gamoiyeneba, Tumca masSi 

yuradReba gamaxvilebulia im ZiriTad para-

metrebze, romlebic axdenen gavlenas ma-

sivis mdgradobaze [2]. 

loferis (1958 w.) hipoTezis Tanaxmad, ga-

monamuSevris gaSiSvlebuli Weris malis 

mdgradobis xangrZlivoba garkveul Tana-

fardobaSia qanebis geomeqanikur maxasiaTeb-

lebTan [2]. Catarebuli kvlevis safuZvelze 

is akeTebs daskvnas, romlis Tanaxmad gau-

magrebeli gaSiSvlebuli Weris malis 

sididis gazrda ganapirobebs qanebis masivis 

mdgradobis mniSvnelovan Semcirebas. 

 

 

tercagis 
klasifikacia 

1946 w. 

 

 

geologiuri 
klasifikacia 

1950 w. 

 loferis sainJinro 
klasifikacia 

1958 w. 

 

 

diris mdgradobis 

kriteriumi (RQD) 
1964 w. 

 

 

vikxemis reitinguli 

klasifikcia (RSR) 
1972 w.  

 beniavskis geomeqanikuri 

klasifikacia (RMR)  
1973 w. 

 

 

bartonis, igive NGI-s Q 
klasifikacia 

1974 w. 

 

 

labSiris klasifikacia 

(MRMR) 
1976 w. 

 metiusi da xuki 
damuSavebis kameruli 
sistemis parametrebis 

gansazRvra 
1980 w.  

 

 

metiusis mdgradobis 
grafiki 1981 w. 

 

 

labSiris masivis 
saproeqto simtkice  

1984 w. 

 potvinis mdgradobis 
grafiki 1988 w. 

 

 

forsaitis 
mdgradobis grafiki 

1993 w. 

 

 

labSiris masivebis 
mdgradobis grafiki 
1987, 1980 da 1994 w. 

 labSiris klasifikacia da 
Camoqcevis sistemis 

parametrebis gansazRvris 
meTodika 

1990 w. da 1994 w. 

 

sur.1. qanTa masivebis mdgradobis reitinguli klasifikaciebi  
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malis zomis gazrda ganapirobebs qanebis 

masivis mdgradobis mniSvnelovan Semci-

rebas. 

 d. diris mier (1967 w.) SemoTavazebuli 

mdgradobis kriteriumi RQD (Rock Quality De-

signation) ganisazRvreba samTo masivSi ga-

burRili kernis gamosavlis 100 mm-ze meti 

sigrZis dauSleli (mTliani) natexebis ja-

muri sigrZis (Sumof 100) SefardebiT kernis 

mTlian sigrZesTan (Ltot) [2]: 

 RQD=(Sumof 100/Ltot)x100%,  (1) 

RQD-s mniSvneloba damokidebulia bzare-

bis raodenobaze da SesaZlebelia mniSvne-

lovnad Seicvalos burRvis mimarTulebaze 

damokidebulebiT. RQD indeqsis Sesabamisad 

Sedgenili qanebis masivis klasifikaciis mi-

xedviT, rodesac RQD<25% – qanebi miekuTv-

neba Zalian dabal kategorias, RQD=25-50% 

– dabal kategorias, RQD=50-75% –karg kate-

gorias, RQD=75-90% – maRal kategorias da 

RQD=90-100% – umaRles kategorias. 

mdgradobis diris kriteriumi mniSvnelo-

vani komponentia, mogvianebiT Sedgenili kla-

sifikaciebis mixedviT reitinguli maCveneb-

lebis gansazRvrisas. 

 d. diris mier SemoTavazebul klasifika-

cias safuZvlad udevs bzarianobis maCvene-

beli, magram praqtikulad qanebis mdgra-

doba bzarianobis garda damokidebulia 

sxva mraval faqtorze. aRniSnulidan gamom-

dinare mogvianebiT mkvlevrebi Seecadnen 

SeedginaT klasifikaciebi, romlebic qanTa 

masivis mdgradobis Sefasebisas bzarianobis 

garda sxva parametrebis gavlenasac gaiTva-

liswinebdnen. 

vikxemis mier 1972 wels Sedgenili reitin-

guli klasifikaciis Sesabamisad qanTa masi-

vis xarisxobrivi maCveneblebis Sesafaseblad 

da saTanado samagris SesarCevad gamoyene-

buli iyo raodenobrivi maxasiaTebeli _ RSR, 

romelic Sedgeba sami parametrisagan [2]: 

 RSR=A+B+C,  (2) 

A parametris mixedviT fasdeba masivis 

saerTo geologiuri Sedgeniloba, B _ iTva-

liswinebs masivis bzarianobis gavlenas 

gvirabis gayvanis mimarTulebaze damokide-

bulebiT, C _ iTvaliswinebs miwisqveSa 

wylebis modenas. RSR-is maqsimaluri mniSv-

neloba SeiZleba iyo 100. vikxemis klasi-

fikacia dRes praqtikulad ar gamoiyeneba. 

 beniavskim 1976 wels gamoaqveyna naSromi 

[2, 7], romelic exeba qanebis geomeqanikur 

klasifikacias – RMR (Rock Mass Rating), ro-

melSic gamoyenebulia ZiriTadi 6 parametri: 

qanebis simtkice erTRerZa kumSvaze, d. diris 

mdgradobis kriteriumi _ RQD, bzarebs 

Soris manZili, bzarianobis pirobebi, miwis-

qveSa wylebis modenis pirobebi da bzarebis 

mimarTulebebi. am klasifikaciis Sesabamisad 

qanebis masivebi dayofilia struqturul er-

Teulebad, romelTagan TiToeuls aqvs saku-

Tari reitinguli kriteriumi – RMR. ro-

gorc wesi, struqturuli erTeulebis sazRv-

rebi emTxveva geologiur sazRvrebs an qa-

nebis saxeobis cvlilebis sazRvrebs. beni-

avskim 1989 wels gamoaqveyna RMR maCveneblis 

diapazonis Sesabamisi gamagrebis sistemebis 

kompleqsi. 

norvegiis geoteqnikuri institutis (NGI) 

TanamSromlebma bartonma, lienom da liun-

domma gvirabebis mravalricxovani sagam-

yvano samuSaoebis analizis safuZvelze 1974 

wels SemogvTavazes Q (NGI), klasifikacia 

e.w. „masivis xarisxis indeqsi” [2, 4, 5, 6], 

romlis mniSvneloba logariTmuli skaliT 
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icvleba 0,001-dan 1000-mde. Q-s gansazRvra 

SesaZlebelia Semdegi formuliT: 

  Q = (RQD/Jn) x (Jr/Ja) x (Jw/SRF),  (3) 

sadac RQD (Rock Quality Designation) qanis 

simtkicis maCvenebelia (d. diris mdgrado-

bis kriteriumia); 

Jn aris bzarebis sistemis raodenoba; 

Jr – bzarebis xaoianobis maCvenebeli; 

Ja – bzarebis zedapirebis SeWiduloba; 

 Jw – bzarSi wylis arsebobis faqtori; 

SRF iTvaliswinebs masivSi daZabulobas. 

Q-s mniSvnelobis mixedviT miwisqveSa nage-

bobis gamagrebis saxeobis SerCevisaTvis bar-

tonma, lienom da liundomma SemogvTavazes 

gamonamuSevris (gvirabis) siganis (diametris) 

Sefardeba samagris mdgradobis aucilebeli 

(saWiro) drois koeficientTan – ESR. am 

maCvenebels ewoda ekvivalenturi zoma (De). 

Q (NGI) klasifikaciisaTvis agebuli no-

mogramis gamoyenebiT SesaZlebelia qanTa 

masivis mdgradobis gansazRvra da samagris 

saxeobis (konstruqciis) SerCeva sur. 2. 

 

 

sur. 2. Q (NGI) klasifikaciis nomograma  

gruntebis klasifikaciis mixedviT rekomendebuli samagris saxeobebi 

 

1_samagris gareSe; 2_ankerebi (mcire raodenobiT); 3_ankerebis sistema; 4_ankerebis sistema da naSxefbetoni; 

5_7_ankerebis sistema da foladis fibriT daarmaturebuli naSxefbetoni; 8_ankerebis sistema, foladis fibriT 

daarmaturebuli naSxefbetoni da armaturisagan damzadebuli TaRovani samagri CarCoebi; 9_sangrevis winmswrebi 

marRilebi, ankerebis sistema, foladis fibriT daarmaturebuli naSxefbetoni da armaturisagan damzadebuli 

TaRovani samagri CarCoebi 

 

 



inJineria – ENGINEERING  – ИНЖЕНЕРИЯ

 

_____________________________________ 
ISSN 1512‐0996   stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ 

www.gtu.ge 99  #1 (503), 2017 

beniavskis da bartonis kriteriumebi Zi-

riTadad Sedgenili iyo samoqalaqo daniS-

nulebis obieqtis miwisqveSa mSeneblobi-

saTvis. samTo obieqtisaTvis profesorma d. 

labSirma 1976_1990 wlebSi daamuSava samTo 

qanebis samTo reitingi _ MRMR (Mining Rock 

mass Rating) [3, 8, 9, 10], romelic ZiriTadad 

efuZneba z. beniavskis (RMR) sistemas. lob-

Siris sistemaSi damatebiT SemoRebulia pa-

rametrebi, romlebic iTvaliswinebs: xelux-

lebel masivSi daZabulobis, feTqebadi sa-

muSaoebis, gayinvis, wylis modenis da ga-

mofitvis procesebis gavlenas. 

  

 

 

daskvna 

saqarTveloSi dReisaTvis saavtomobilo 

gvirabebis samSeneblo proeqtebis didi na-

wili damuSavebulia ucxouri saproeqto kom-

paniebis mier. aRniSnul proeqtebSi garemom-

cveli qanTa masivis mdgradobis Sesafaseb-

lad ZiriTadad gamoyenebulia: RQD, RMR, 

Q(NGI) da MRMR reitinguli klasifikaciebi.  

Sesrulebuli kvlevis safuZvelze Seg-

viZlia davaskvnaT, rom RQD, RMR, Q(NGI) da 

MRMR reitinguli klasifikaciebis gamoyeneba 

SesaZlebelia ara mxolod saavtomobilo gvi-

rabebisaTvis, aramed nebimieri daniSnulebis 

miwisqveSa nagebobis garemomcveli qanTa 

masivis mdgradobis Sesafasebad. 
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ABSTRACT. The paper refers to the methods for the assessment of rock mass stability surrounding mine workings, 
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Designation – RQD, Wickham  Rock Structure Rating – RSR,  Bieniawski Rock Mass Rating – RMR, Rock Mass Quality – 
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АННОТАЦИЯ. Приведена история образования и развития методов исследования и оценки устойчивости 
горных пород, расположенных вокруг выработок (рейтинговые классификации массивов горных пород). 
Рассмотрены теоретические основы каждого метода. Дано подробное описание рейтинговой классификации 
массивов горных пород, чаще всего применяемых в развитых странах мира: критерий устойчивости массива 
Дира – RQD, классификация Викхема – RSR, рейтинг массива горных пород Бенявского – RMR, классификация – 
Q или NGI, разработанная сотрудниками Норвежского геотехнического института – Бартоном, Лиеном и 
Люндом, а также модифицированная система рейтинговой оценки горных пород Лобшира – MRMR. На основе 
проведенных исследований сделан вывод, что с помощью RQD, RMR, Q-NGI и MRMR рейтинговых 
классификаций возможно оценить устойчивость горного массива, окружающего не только автодорожные 
тоннели, а также горные выработки любого назначения. 

 
 

 КЛЮЧЕВЫЕ  СЛОВА:  горный рейтинг горных пород; классификация Викхема; критерий Дира для оценки 
прочности массива горных пород; метод оценки прочности горного массива; рейтинговые классификации; 
рейтинг горного массива Бенявского.  
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АННОТАЦИЯ.  Землетрясения большой интенси-

вности имеют неравномерный поверхностный эф-
фект. Для эпицентральной зоны он характеризуется 
высокими значениями вертикальных ускорений 
основания, наряду с горизонтальными, и влиянием 
вертикального составляющего на работу конструкции. 
Как правило, все действующие Нормы сейсмоак-
тивных стран, а также Еврокод требуют  расчёта 
отдельных конструктивных элементов зданий и 
сооружений на вертикальное сейсмическое ускоре-
ние. В перечне таких элементов мы везде встречаем 
консольные конструкции для разных значений по-
казателей, характеризующих воздействие и конст-
руктивные решения.  

Соответственно вылету консоли, действующих на 
нее статических нагрузок и конструктивных решений 
смежных несущих элементов, получаем существенно 
различные расчётные модели. В работе рассмотрено 
вертикальное сейсмическое ускорение  нагруженных 
консолей с большим вылетом (≫5м), жёстко сое-
динённых с несущей конструкцией, и вместе с этим с 
помощью поддерживающего стержня с конца кон-
соли, соединённых  с несущей конструкцией.  Рас-
смотрены нормативные требования относительно 
таких конструктивных элементов, влияние смежных и 
поддерживающих конструкций на их работу. Дана и 

обоснована расчётная модель консоли с большим 
вылетом и с поддерживающим стержнем на действие 
кинематического возмущения – вертикальной сейс-
мической нагрузки. Дан способ определения дина-
мических характеристик системы для последующего 
нормативного расчёта. 

 
КЛЮЧЕВЫЕ  СЛОВА: консоль; вертикальное уско-

рение; матрица жёсткости.  

 
 

 

ВВЕДЕНИЕ 

Постановка задачи 

Эффект сейсмического воздействия во время силь-
ных землетрясений неравномерно распространяется 
на земной поверхности. Горизонтальные и верти-
кальные составляющие сейсмических ускорений по-
разному влияют на работу зданий/сооружений и их 
элементов и по-разному учитываются при их расчёте. В 
основном из-за более высокого значения горизон-
тальных ускорений (кроме редких исключений) и 
большой жёсткости зданий/сооружений в вертикаль-
ном направлении, горизонтальные составляющие 
сейсмического ускорения приоритетно изучались, с 
целью создания и дальнейшего совершенствования 
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методов расчёта на сейсмостойкость. В определённых 
условиях (значение ускорения, эпицентральная зона, 
тип здания/сооружения и т.д.) вертикальная состав-
ляющая сейсмического ускорения вызывает разру-
шительный эффект. Последний наглядно проявился в 
двух последних десятилетиях, во время сильных 
землетрясений – Лома Приета (1989), Нортридж (1994), 
Кобе (1995), Цзицзи (1999), Дарфильд (2010), 
Крайстчерч (2011). Инженерный анализ последствий 
перечисленных землетрясений наглядно показывает 
что конкретные виды отказов/разрушений являются 
следствием вертикальных сейсмических колебаний [1].  

В Еврокодах [2], а также во всех нормативных доку-
ментах сейсмоактивных стран [3,4,5,6] есть требования 
обязательного расчёта конкретных типов конструк-
тивных элементов зданий/сооружений на верти-
кальное сейсмическое воздействие, при соответствую-
щих характеристиках этих конструкций.  В отмеченном 
перечне, почти во всех нормах, есть указание на 
горизонтальные и наклонные консоли. Там же в ка-
честве расчётной модели конструкции предлагаются та 
же дискретная система и те же выражения для 
определения сейсмических сил, которые даны  для 
горизонтального составляющего, но с другими зна-
чениями коэффициентов, а в некоторых случаях со 
спектральными кривыми для вертикальных ускорений.  

В работе [7] нами рассматривались колебания 
консоли с выносом от 1,5м до 2,4м (требуется расчёт 

согласно [4,5]), являющимся частью  железобетонного 
рамного каркаса, без нагружения консоли связан-
ными с ним элементами. Была рассмотрена расчётная 
модель с учётом податливости несущих смежных ко-
лонн и показано её влияние на динамические 
характеристики консоли. 

В данной работе нами ставится задача получить 
расчётную модель нагруженной консоли с большим 
вылетом ≫ 5м для вертикального сейсмического воз-
действия и методику определения динамических 
характеристик системы для нормативного расчёта.  

 

  

ОСНОВНАЯ ЧАСТЬ 

Расчётная модель и методика расчёта 
Согласно требованиям  [2], пункты 4.3.3.5.2.((1) – 

(3)) при значениях вертикального ускорения осно-
вания ܽ௏௚ ൐ 0,25݃ и вылета консоли больше 5м,  
должны быть рассчитаны на действие вертикального 
сейсмического воздействия. Для определения эф-
фекта последнего можно пользоваться частичной 
расчётной моделью т.е. моделью которая включает в 
себя только рассматриваемый элемент и жёсткости 
сопредельных элементов; вертикальное воздействие 
должно учитываться непосредственно для этого конс-
труктивного элемента и непосредственно связанных с 
ним несущих элементов.  

 

 

 
Рис. 1  Фрагменты плана и поперечного сечения: 

а) фрагмент плана;  б) поперечное сечение А‐А 
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С учётом всего вышеотмеченного, в данной работе 
решаем задачу разработки расчётной модели 
консоли с большим вылетом - ≫ 5м, нагруженной 
сосредоточенной нагрузкой в конце. Для начала от-
метим следующее: надобность для длинных вылетов 
обусловлена архитектурными, производственными 
или другими особыми задачами, почти всегда имеет 
характер индивидуального конструктивного решения 
и требует соответственного подхода. Из всего мно-
гообразия конструктивных решений для столь боль-
ших вылетов консоли можно выделить два общих 
характерных признака конструктивного решения:  

1 - крайне развитые смежные несущие элементы 
(например колонны, пилоны,  массивные стены) кон-
соли, имеющей большую высоту сечения, особенно в 
зоне примыкания к несущей конструкции;  

2 - разные поддерживающие конструктивные эле-
менты (например, поддерживающие стержни, тяги, 
подпорки) консоли и смежные несущие элементы, 
развитые по мере надобности такого решения. 

 

 
 

 

Рис. 2  Расчётная модель конструктивного решения 

 

 

Останавливаем свой выбор на общем решении (2) 
(рис.1), где поддерживающим элементом является 
стержень (стальной или железобетонный), который в 
основном (по назначению) работает на восприятие 
растягивающих усилий, но может воспринять (не по 
назначению) и сжимающие усилия. Тем  более, если 
учесть, что значения последних не могут быть высо-
кими из- за нагружения консоли  удерживающими ее 
злементами. Учитывая отмеченное, а также то, что 
жёсткость несущих конструкций в вертикальном нап-
равлении очень высокая, расчётную модель для 
консоли на действие кинематического возмущения – 
вертикального ускорения основания зададим в виде 

жёстко заделанной консоли с упругой опорой в конце 
вылета, несущей две сосредоточенных массы (рис.2). 
Жёсткость упругой опоры будет соответствовать 
жёсткости поддерживающего стержня на растяжение; 
масса ݉ଵ - массе крайней четверти консоли и 
несущей консолью конструктивных элементов; масса 
݉ଶ – остальной массе консоли.  

После определения расчётной модели, последую-
щая задача на данном этапе исследования заклю-
чается в определении динамических характеристик 
системы. Имея систему с двумя степенями свободы, 
для определения сейсмических нагрузок, приложен-
ных в точках сосредоточения масс, сперва должны 
определить матрицу жёсткости/податливости систе-
мы. Для этого поочерёдно прикладываем единичные 
силы в точках сосредоточения масс (рис. 3). 

 

 
 

 

Рис. 3. Определение единичных перемещений 

 
Единичные перемещения определяем выражени-

ем, данным в [7] для однопролётной балки нагружен-
ной сосредоточенными массами, основанным на 
совместном применении теоремы взаимности и тео-
рии функционального прерывателя. Общий вид урав-
нения для группы сосредоточенных сил и моментов  
следующий: 
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Для рассматривамого нами случая отмеченное вы-
ше уравнение будет иметь следующий вид: 

  
ሻݔሺݕܫܧ6   ൌ ܴ௫ܽଷܲ ൅	Γ௫ሺܽ െ  ሻଷܲ  (2)ݔ

где 

ܴ௫ ൌ െ
௫

ଶሺ௟యାଷாூఋሻ
ሺ2݈ଷ െ ଶݔ3݈ ൅ ଷݔ ൅  ,ሻߜܫܧ6

 ,податливость упругой опоры - ߜ
ܽ ‐ координата сосредоточения массы, 
-координата точки искомого единичного пере – ݔ

мещения, 
Γ௫  - односторонний функциональный прерыватель, 

который обладает следующими свойствами: Γ௫ ൌ
0	если  ܽ ൏ Γ௫ ; ݔ ൌ 1 если ܽ ൐  .ݔ

Определяя значения отмеченных перемещений, 

т.е., имея матрицу жёсткости/податливости, опреде-
ляем значения  частот и периодов колебания систе-
мы. Дальнейший этап: определение сейсмических 
нагрузок по нормативной методике  для разных зна-
чений вертикального ускорения основания ൐ 2,5м/с2 
и разных значений вылета консоли.  

 

ЗАКЛЮЧЕНИЕ  

В представленной работе предложена и обосно-
вана расчётная модель одного из вариантов конст-
руктивного решения статически нагруженной консоли 
большого вылета на действие вертикальной сейсми-
ческой нагрузки; предложен способ определения 
динамических характеристик системы. 
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anotacia.   didi simZlavris miwisZvris zedapiruli efeqti araTanabaria. epicetrSi is 

xasiaTdeba horizontalur mdgenelTan erTad vertikaluri mdgenelis didi mniSvnelobiTa 

da gavleniT konstruqciis muSaobaze. rogorc wesi, yvela seismurad aqtiuri qveynis nor-

mebi, aseve evrokodi moiTxovs Senoba-nagebobaTa calkeuli elementebis vertikalur seis-

mur aCqarebaze gaangariSebas. aseTi elementebis CamonaTvalSi yvelgan vxvdebiT konsolur 

konstruqcias, zemoqmedebisa da konstruqciuli elementis maxasiaTebelTa sxvadasxva mniS-

vnelobisaTvis.  

konsolis naSveris sigrZis, masze moqmedi statikuri datvirTvisa da momijnave damWeri 

elementebis konstruqciuli gadawyvetebis Sesabamisad viRebT sxvadasxva tipis, erTma-

neTisagan arsebiTad gansxvavebul saangariSo models. naSromSi ganxilulia vertikaluri 

seismuri aCqarebis zemoqmedeba didi naSveris mqone (≫ 5m) statikurad datvirTul konso-

lebze, romlebic xistadaa Camagrebuli damWer konstruqciaSi, amasTanave naSveris bo-

lodan damatebiTi Rerovani damWeriT ukavSirdeba mas. ganxilulia normatiuli moTxov-

nebi am tipis konstruqciul elementebTan mimarTebiT, momijnave da damWeri elementebis 

gavlena maT muSaobaze. mocemuli da dasabuTebulia didi naSverisa da damWeri Reros 

mqone konsolis saangariSo modeli kinematikuri SeSfoTebis – vertikaluri seismuri 

datvirTvis pirobebisaTvis. mocemulia sistemis dinamikuri maxasiaTeblebis gansazRvris 

meTodika Semdgomi normatiuli gaangariSebisaTvis.      

 

  Resume:  
sakvanZo sityvebi:    konsoluri konstruqcia; saangariSo modeli; seismomedegoba; seis-

muri datvirTva.  
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ABSTRACT. The earthquake of high intensity  is characterized  with irregular surface effect. For the epicentre zones 

they are characterized with high vertical acceleration of base, together with horizontal acceleration and with influence 
of vertical acceleration on performance of construction.   In all the codes of the seismic active countries, as well as  in 
Euro code there are calculation requirements of the certain constructions/construction elements on the vertical 
seismic load. Cantilever constructions for the various characteristics of loads and contraction, are included in all the 
aforementioned codes.  

Due to the span of the cantilever, static load on it and construction decision of adjustment bearing construction we 
received considerable different calculation models.  The present paper reviews the problem of vertical seismic 
acceleration of bearing cantilevers with long span (≫5m), rigidly connected with adjustment bearing construction and 
added supported with rod from end of the cantilever to the bearing construction. Normative requirements to such 
construction elements, influence of adjacent and bearing elements on its performance are examined. The article 
considers calculation model for cantilever with long span and supporting rod element, on action of kinematic 
excitation – vertical seismic load. The method for determination of the dynamic characteristics of system and for 
subsequent normative calculation is given.     

 
KEY WORDS: cantilever; stiffness matrix; vertical acceleration.  
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anotacia. betonis simtkicis kontroli 

EN normebiT damyarebulia cnobil faqtebze, 

betonis simtkicis dispersiis zoma ki  sak-

maod stabiluria da, rogorc wesi, warmoe-

bis pirobebSi ar aRemateba 6 mgpa-s, 30 mgpa-

mde saSualo simtkicis betonisaTvis, e.i. 

betonis simtkicis variaciis koeficienti 

damokidebulia simtkicis zRvrul sidideze 

da saSualod icvleba 8...17%-is diapazonSi. 

  

sakvanZo sityvebi: gadaxra; dawesebuli 

periodi; erTgvaroba; variaciis koeficien-

ti; normirebadi simtkice; sakontrolo par-

tia; sakontrolo periodi; simtkicis klasi; 

statistikuri kontroli.  

 
 

Sesavali 

betonis xarisxi ar SeiZleba Sefasdes 

raRac saSualo simtkiciT. praqtikaSi yo-

velTvisaa gadaxra am sidididan. cementis 

aqtiurobis, misi normaluri sisqelis, mine-

ralogiuri Sedgenilobis, Semvsebebis Tvi-

sebebis, masalebis dozirebis, arevis da 

gamagrebis reJimebis cvalebadoba iwvevs be-

tonis struqturis araerTgvarovnebas. amis 

Sedegad betonis calkeuli moculobebi 
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erTmaneTisagan SeiZleba Zalian an odnav 

gansxvavdebodes. Sesabamisad Seicvleba be-

tonis Tvisebebis maCveneblebi: simkvrive, 

simtkice, Jonvadoba, yinvamedegoba da sxva. 

betonis erTgvarobis SefasebisaTvis gamoi-

yeneba statistikuri meTodebi. zogjer be-

tonis xarisxi ganisazRvreba misi saSualo 

simtkiciT (an Sesabamisi maCveneblebis komp-

leqtiT) da erTgvarobiT, romelic fasdeba 

simtkicis variaciis koeficientiT.  

  

ZiriTadi nawili 

rogorc viciT, betonis simtkicis klasi 

mis saSualo simtkicesTan dakavSirebulia 

gamosaxulebiT 

 B R( tv ) 1 ,  (1) 

sadac R  aris betonis saSualo simtkice; 

t  koeficienti, axasiaTebs daproeqtebis 

dros miRebuli betonis klasis uzrunvel-

yofas; v betonis simtkicis variaciis koe-

ficienti. 

variaciis koeficientis cvlilebisas sim-

tkicis garkveul klass Seesabameba sxvada-

sxva saSualo simtkice. magaliTad, B10 kla-

sis uzrunvelsayofad, roca V , 13 5 , saWi-

roa 12,85 mgpa saSualo simtkice, xolo ro-

ca V  7 , saSualo simtkicea 11,3 mgpa. 

erTgvarobis gaTvaliswinebiT, betonis 

simtkicis xarisxis kontrolisaTvis garkve-

uli drois ganmavlobaSi statikurad amuSa-

veben betonis simtkicis Sedegebs, sazRvra-

ven simtkicisa da erTgvarobis maxasiaTeb-

lebs. proeqtSi miTiTebulia betonis nor-

mirebuli simtkicis mniSvneloba (gasaSveb 

gadamcem da saSualedo asakSi). 

moTxovniTi simtkice aris partiaSi da-

saSvebi betonis faqtobrivi simtkicis mini-

maluri mniSvneloba, romlis drosac uz-

runvelyofili iqneba normirebuli simtki-

ce, garantiis mocemuli (dasaxuli) xaris-

xiT. es dgindeba qarxnis da mSeneblobis 

laboratoriebis mier, partiaSi betonis 

miRweuli erTgvarobis Sesabamisad. 

partiaSi betonis faqtobrivi mR  simtkice 

ganisazRvreba rogorc simtkicis saSualo 

mniSvneloba, gansazRvruli sakontrolo ni-

muSebis gamocdis Sedegebis mixedviT an uSua-

lod konstruqciaSi urRvevi meTodebiT. 

moTxovniT simtkicesTan erTad gansazRv-

raven simtkicis yR  saSualo dones (dasaxu-

li simtkice), romelic qarxnisa da mSeneb-

lobis laboratoriebis mier garkveul sa-

kontrolo periodSi dadgenili betonis sa-

Sualo simtkicea betonis simtkicis miRweu-

li erTgvarobis Sesabamisad, romlis mi-

xedviTac xdeba betonis Sedgenilobis Ser-

Ceva da romelic SenarCundeba warmoebaSi. 

betonis erTgvarobis maxasiaTeblad gamoi-

yeneba yvela partiis betonis simtkicis nV  va-

riaciis koeficienti saanalizo periodSi. 

betonis simtkice partiaSi 

 
n

m i
i

R R n



1

,  (2) 

sadac iR  betonis simtkicis erTeuli mniSv-

nelobaa, mgpa; n  _ partiaSi betonis simtki-

cis erTeuli mniSvnelobebis saerTo ric-

xvi. erTeul mniSvnelobad miiReba erT se-

riaSi betonis nimuSebis saSualo simtkice 

an kontrolis urRvevi meTodebis gamoyene-

bisas konstruqciis kontrolirebadi ubnis 

betonis saSualo simtkice. 

erTgvarobis maxasiaTeblebis gansazRvri-

saTvis saanalizo periodis xangrZlivoba 

dgindeba erTi kviridan or Tvemde. am peri-

odSi betonis simtkicis erTeuli maCveneb-
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lebis ricxvi unda iyos 30-ze meti. gamoc-

dis Sedegebis mixedviT gaiangariSeba saSua-

lo kvadratuli gadaxra mS  da mV  koefi-

cienti, yvela saxeobis betonis normirebadi 

simtkicisaTvis. asawyobi konstruqciisaTvis 

daiSveba, rom mV  koeficienti ki ar gamo-

viTvaloT, aramed miviRoT 15%-iT naklebi, 

gasaSvebi simtkicis mV  -Tan SedarebiT. 

partiaSi Tu simtkicis erTeuli maCveneb-

lebis ricxvi n  6 , maSin mS  (mgpa) gamoiTv-

leba formuliT 

 

n

i m
n

m

( R R )
S

n







 2

1

1
,  (3) 

Tu n  2 6 , maSin m mS W a , sadac mW  

sakontrolo partiaSi simtkicis erTeuli 

maCveneblebis gadaxraa (mgpa), gansazRvruli 

rogorc sxvaoba simtkicis erTeuli maCve-

neblebis maqsimalur da minimalur sidi-

deebs Soris; a koeficienti damokidebulia 

erTeuli mniSvnelobebis n ricxvze da mi-

iReba pirveli cxrilis mixedviT 

 

cxrili 1 
 

n-is mniSvneloba 2 3 4 5 6 

 koeficienti 1,13 1,69 2,06 2,33 2,5 

 

kontrolis urRvevi meTodebis SemTxveva-

Si, rodesac konstruqciaSi erTeul mniSvne-

lobad miiReba betonis simtkicis saSualo 

mniSvneloba, mS  sidides mgpa-obiT, gradui-

rebuli damokidebulebis gadaxris gaTvalis-

winebiT, gamoiTvlian formuliT 

 

n

i m
n T

m

( R R )
SS

n p




 


 2
1

1
,  (4) 

sadac TS  aris graduirebuli damokidebu-

lebis saSualo kvadratuli gadaxra, gan-

sazRvruli moqmedi standartiT, urRvevi me-

TodebisTvis, mgpa; n  _ erTeuli mniSvne-

lobebis ricxvi partiaSi (gakontrolebuli 

konstruqciebisaTvis); p  _ konstruqciaSi 

gakontrolebuli ubnebis ricxvi. 

partiaSi betonis simtkicis variaciis mV

koeficienti procentebiT gamoiTvleba for-

muliT 

 m
m

m

SV
R

 100 .  (5) 

betonis simtkicis variaciis koeficien-

tis nV  saSualo mniSvneloba, saanalizo pe-

riodSi gamoiTvleba formuliT 

 
N N

n mi i i
i n

V V n n
 

 
1 1

,  (6) 

sadac miV  aris simtkicis variaciis koefi-

cienti TiToeul i-Si, saanalizo periodSi 

gakontrolebuli betonis N partiidan; in  

betonis simtkicis erTeuli mniSvnelobebis 

ricxvia TiToeul i-Si, betonis N partiidan. 

N

i
n

n



1

 unda iyos 30-ze meti. 

betonis moTxovniTi simtkice (gasaSveb, 

gadamcem, saSualedo da saproeqto asakSi) 

simtkicis klasebiT normirebis dros ga-

moiTvleba formuliT 

 R K Rm m n ,  (7) 

sadac Km  aris moTxovniTi simtkicis koe-

ficienti, miRebuli me-2 cxrilis mixedviT, 

variaciis nV  koeficientze damokidebule-

biT; R n betonis simtkicis normirebuli 

mniSvneloba, mgpa (gasaSveb, gadamcem, saSua-

ledo da saproeqto asakSi) mocemuli kla-

sis betonisaTvis. 
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sawyis periodSi, roca statistikuri kon-

trolisaTvis aucilebeli gamocdis Sedege-

bis monacemebi ar dagrovebula, moTxovniTi 

simtkice  

 R , R Km n b1 1 ,  (8) 

sadac Kb aris koeficienti, romelic yvela 

betonisaTvis garda ujredovanis da sili-

katurisa, 0,78-is tolia, ujredovanisaTvis 

Kb =0,7-s, xolo silikaturisaTvis – 0,75-s. 

sakontrolo periodisaTvis simtkicis 

saSualo done (mgpa) (gasaSveb gadamcem, sa-

Sualedo da saproeqto asakSi) 

 ,R R K msd m   (9) 

sadac Kms  koeficienti, miiReba nV -ze damo-

kidebulebiT. 
 

Vn, % <6 6...7 7...8 8...10 10...12 12...14 >14 

Kms  1,03 1,04 1,05 1,07 1,09 1,12 1,15 

 

mZime da msubuqi betonisaTvis Kms  unda 

miviRoT ara umetes 1,1-isa; silikaturi be-

tonisaTvis – ara umetes 1,13-isa. 

 

 

cxrili 2 

moTxovniTi simtkicis koeficientis mniSvneloba 
 

Vn-is %  

mniSvneloba 

yvela saxis betoni (garda 

ujredovanisa) da 

konstruqcia (garda 

masiuri 

hidroteqnikurisa) 

silikaturi 

betoni 

avtoklavuri 

ujredovani 

betoni 

masiuri 

hidroteqnikuri 

konstruqciebi 

6 da naklebi 1,07 1,06 1,08 1,09 

7 1,08 1,07 1,09 1,10 

8 1,09 1,08 1,10 1,11 

9 1,11 1,09 1,12 1,13 

10 1,14 1,12 1,13 1,14 

11 1,18 1,14 1,14 1,16 

12 1,23 1,18 1,17 1,18 

13 1,28 1,22 1,22 1,20 

14 1,33 1,27 1,26 1,22 

15 1,38 1,33 1,32 1,23 

16 1,43 1,39 1,37 1,25 

17  1,46 1,43 1,28 

18  1,50 1,32 

19 1,57 1,36 

20  1,39 

dauSvebeli mniSvnelobebis are 



inJineria – ENGINEERING  – ИНЖЕНЕРИЯ

 

_____________________________________ 
stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ   ISSN 1512‐0996 

#1 (503), 2017  112  www.gtu.ge 

evropis qveynebSi EN206-1-is Sesabamisad, be-

tonis simtkicis xarisxis kontrolisas dgin-

deba:^ 

 sawyisi periodi, roca gamoSvebuli par-

tiis raodenoba 35-ze naklebia; 

 damyarebuli warmoebis periodi, rode-

sac gamoSvebuli partiebis raodenoba aWar-

bebs 35-s, araumetes 12 Tvis ganmavlobaSi. 

warmoebis periodisa da xarisxis mixed-

viT dgindeba kontrolis moculoba: 

 sawyis periodSi pirveli 50 m3-sTvis 

aranakleb 3 sinjisa (seria).  

Semdgom sawyis periodSi kontrolis mo-

culoba Seadgens: 

 sertificirebuli warmoebisaTvis – 

aranakleb 1 sinjisa 200 m3-ze an aranakleb 

2-jer kviraSi; 

 arasertificirebuli warmoebisaTvis – 

aranakleb 1 sinjisa 150 m3-ze an aranakleb 1 

sinjisa dReRameSi; 

dawesebuli warmoebis periodSi: 

 sertificirebuli warmoebisaTvis – 

aranakleb 1 sinjisa 400 m3-ze an aranakleb 

1-jer kviraSi; 

 arasertificirebuli warmoebisaTvis – 

aranakleb 1 sinjisa 150 m3-ze an aranakleb 1 

sinjisa dReRameSi. 

betonis partiis miRebis pirobebia: 

 sawyis periodSi C55/67 klasamde beto-

nisaTvis 

  cm ck

ci ck

f f ;
f f ,

 
 

4

4
  (10) 

  sawyis periodSi C60/77 da meti 

klasis betonisaTvis  

  cm ck

ci ck

f f ;
f f ,

 
 

5

5
  (11) 

 dawesebul periodSi C55/67 klasamde 

betonisaTvis  

 cm ck

ci ck

f f , ;
f f ,

  
 

1 48

4
  (12) 

 dawesebul periodSi C60/77 da meti 

klasis betonisaTvis 

 cm ck

ci ck

f f , ;
f , f ,

  


1 48

0 9
  (13) 

sadac cmf  aris betonis simtkicis zRvris 

saSualo mniSvneloba yvela n seriidan (sin-

jidan), sawyis periodSi  3 , dawesebul pe-

riodSi n  15 ; cif  misaReb partiaSi betonis 

erTeuli simtkicis minimaluri (Rmin) mniSvne-

loba; f – 0,95 uzrunvelyofiT garantirebu-

li betonis simtkicis mniSvneloba (betonis 

simtkicis moTxovniTi B klasi);  _ dis-

persia (S saSualo kvadratuli gadaxra) 

  

daskvna 

EN normebiT kontrolis sqemis erT-erTi 

principuli gansxvaveba isaa, rom isini da-

fuZnebulia cnobil faqtze, betonis simt-

kicis dispersiis sidide ki aris sakmarisad 

stabiluri da, rogorc wesi, ar aRemateba 6 

mgpa-s, 30 mgpa-mde saSualo simtkicis beto-

nisaTvis sawarmoo pirobebSi. 

e.i. betonis simtkicis variaciis koefici-

enti damokidebulia simtkicis zRvrul si-

dideze da icvleba saSualod 8-dan 17%-mde 

diapazonSi. ufro zustad, betonis saSualo 

simtkice garantirebuli 0,95 uzrunvelyo-

fiT, yvela amonarCevis analizisas aris: 

 m mR B , S 1 65 .  (14) 

praqtikaSi gamoicdeba ara yvela amonar-

Cevi, aramed misi nawili. momxmareblis da 

mwarmoeblis riskebis gaTvaliswinebiT, er-

Teuli mniSvnelobebis aranakleb 35 ricxvi-

saTvis, romelic gamoiyeneba erTgvarobis 

SefasebisaTvis, miiReba funqcia 

 m mR B , S 1 48 . 
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anotacia. sasroli iaraRis lulis dam-

zadebis procesSi warmoiqmneba didi raod-

enobis maRalxarisxovani liTonis narCenebi, 

romlis moculoba aRwevs damuSavebuli li-

Tonis 70_80%-s. masalis maqsimalurad Sem-

cirebis mizniT mizanSewonilad miviCnevdiT 

narCenebis xelaxla gamodnobas da koki-

lebSi Camosxmas, magram kokilebSi aRniSnu-

li samile namzadis Camosxma namzadis zome-

bis SezRudvebidan gamomdinare, sakmaod mo-

uxerxebeli da Sromatevadi procesia, ami-

tom gadavwyviteT gamogveyenebina uwyveti 

Camosxmis meTodi.  

moZiebiT dadginda, rom arsebuli danad-

garebi ar Seesabameba moTxovnil pirobebs 

sortamentis da sxmulis zomebis SeuTavseb-

lobis gamo. amasTan dakavSirebiT, Cven Sevi-

muSaveT da davaproeqteT mcire gabaritis 

uwyveti Camosxmis manqana, romlis konst-

ruqcia gamoirCeva originalurobiT, momsa-

xurebis simartiviT da im siaxliT, rom igi 

saSualebas iZleva Camoisxas mcire diamet-

ris (60_80 mm) da 1,5 m sigrZis sxmulebi lu-

lebis Semdgomi damzadebisaTvis.  
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sakvanZo sityvebi: kalibri; kokili; 

kristalizatori; likvacia; lula; naglini; 

namzadi; cxlad glinuli.  

 
 

Sesavali 

milebis gamoyeneba cnobili iyo ramdeni-

me aTasi wlis win, magram foladis da Tu-

jis milebis warmoebisa da gamoyenebis peri-

odi SedarebiT axalgazrdaa da mniSvnelo-

van ganviTarebas ХХ saukuneSi miaRwia. am 

dromde milebi mzaddeboda Zveli arasrul-

yofili meTodebiT da mcire raodenobiT. 

 amJamad, liTonuri milebis warmoebaSi 

miRweuli warmatebis miuxedavad, specialu-

ri daniSnulebis milebisadmi moTxovnebis 

mravalsaxeobam, mecnierebisa da teqnolo-

gebis winaSe maTi warmoebis meTodebis Se-

mdgomi srulyofis, uaxlesi teqnologiuri 

procesebisa da Sesabamisi mowyobilobis Se-

qmnis aucilebloba daayena. aqedan gamomdi-

nare, Tanamedrove teqnikis miRwevebis Sesa-

bamisad, sasroli iaraRis lulis warmoeba 

ganviTarebuli qveynebis erT-erTi umTavresi 

prioritetuli mimarTulebaa. amdenad, Cven 

mier SerCeuli kvlevis Tematika, rogorc 

samecniero, ise gamoyenebiTi TvalsazrisiT 

friad aqtualuria da gazrdil interess 

imsaxurebs.  

Tanamedrove saglin warmoebaSi, specia-

luri daniSnulebis milebis dasamzadeblad 

sawyis masalad gamoiyeneba didi zomis sxmu-

lebi da sxvadasxva profilis Camosxmuli 

namzadebi. bunebrivia, naglinis xarisxs, 

garda teqnologiuri faqtorebisa, sxmulis 

masac gansazRvravs. kerZod, didi zomis 

sxmuli, mcire masis sxmulTan SedarebiT, ga-

moirCeva iseTi defeqtebis gazrdili raode-

nobiT, rogorica: kristalizaciis procesSi 

ganviTarebuli qimiuri Sedgenilobis ara-

erTgvarovneba, araliTonuri CanarTebi, ai-

ris niJarebi, aradamakmayofilebeli struq-

turuli aRnagoba, dabali fizikur-meqaniku-

ri Tvisebebi da deformaciis araTanabari 

ganawileba liTonis moculobaSi. 

   

ZiriTadi nawili 

samuSaos Catarebis aucilebloba ganapi-

roba im garemoebam, rom sasroli iaraRis 

lulis arsebuli meTodebiT warmoebisas, 

didi raodenobiT miiReba xarisxovani li-

Tonis narCenebi (burbuSelas saxiT), rome-

lic warmoebaSi meoreul nedleulad ar ga-

moiyeneba, rac amcirebs produqciis mwarmo-

eblobas da zrdis mis TviTRirebulebas. 

zemoT moyvanili sakiTxebis Seswavlidan 

gamomdinare, samuSaos mizani iyo Semdegi 

amocanebis gadaWra:  

● mcire kalibris sasroli iaraRis lu-

lis damzadebis procesSi miRebuli nar-

Cenebis xelmeored adgilobrivad gadadnoba 

Semdgom milebad glinvisaTvis;  

● sasroli iaraRis lulis warmoebisaTvis 

mcire zomisa da masis udefeqto sxmulis 

misaRebad momgebiani uwyveti Camosxmis teq-

nologiuri procesebis SerCeva da Sesabamisi 

konstruqciis mowyobilobis SemuSaveba. 

gaanalizebis Sedegad mivediT im daskv-

namde, rom lulis dasamzadeblad sxmulis 

miReba kokilsa da yalibSi Sromatevadi, 

mouxerxebeli da aramarTebuli procesia 

xarisxisa da zomebis SezRudvebidan gamom-

dinare. aRniSnuli sapasuxismgeblo nakeTo-

bis damzadebisaTvis mizanSewonilad CavTva-

leT gamogveyenebina Zalian progresuli, 

liTonisa da Senadnobis uwyveti Camosxmis 

procesi. magram, moZiebis Sedegad dadginda, 

rom arsebuli mowyobilobebis konstruqcia 
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sakmaod rTulia da farTo gamoyeneba pova 

mxolod mcire warmadobis pirobebSi, 120mm-

ze meti diametrisa da didi zomis sorta-

mentis sxmulis misaRebad foladis furc-

lebze Semdgomi glinvisTvis [1,2]. 

zemoT mocemuli msjelobidan gamomdina-

reobs, rom uwyveti Camosxmis meTodi sxmu-

lis warmoebis sxva meTodTan SedarebiT 

ufro progresulia, magram misi konstruq-

cia ver uzrunvelyofs mcire gabaritis nam-

zadis miRebas, romlis gamoyenebac SesaZ-

lebeli iqneboda sasroli iaraRis lulis 

warmoebaSi mcire samrewvelo danakargebiT. 

samuSaos Sesasruleblad Cven davaproeq-

teT mcire zomis da gamartivebuli konst-

ruqciis srulyofili, vertikaluri tipis, 

liTonTa uwyveti Camosxmis danadgari, ro-

melic saSualebas iZleva miviRoT mcire 

zomis (∅ 60_80 mm-mde) sxmuli. amJamad da-

nadgaris nawilebi da kvanZebi damzadebis 

procesSia. misi principuli sqema mocemu-

lia suraTze. 

uwyveti Camosxmis danadgaris agebuleba 

da muSaobis principi aseTia:  

_ danadgaris CarTvamde, macivebel 1 Rru 

kristalizatorSi, romelic Camagrebulia 

vibraciis kvanZis 2 korpusSi, 14 Reros sa-

SualebiT xdeba 13 dedos Cayeneba, sadac 

igi gaCerebulia 4 gorgolaWebs Soris. gor-

golaWebi, Tavis mxriv, CamontaJebulia 

kasetaSi da mierTebulia jaWvuri gadacemis 

6 varskvlavebTan. varskvlavebi 7 jaWvis 

saSualebiT uerTdeba 8 amZrav varskvlavas, 

romlis Reros meore boloze dasmulia 9 

konusuri kbilana. am kbilanasTan mierTe-

bulia meore 10 konusuri kbilana, xolo es 

ukanaskneli _ 11 reduqtorTan, reduqtori 

ki _ 12 eleqtroZravasTan. 

Camyenebeli 14 Reros amoxraxniT Tavi-

sufldeba dedo, amis Semdeg iwyeba liTo-

nis Casxma kristalizatorSi, erTdroulad 

CairTveba kristalizatoris rxevis aRmZv-

reli meqanizmi (zambarebi) da gorgolaWebis 

amZravi mowyobiloba (Zravebi, reduqtori 

da konusuri kbilanebi). am dros gorgola-

Webi iwyebs kristalizatoridan gacivebuli 

saWiro diametris sxmulis gamotanas. 

 

 
 

sxmulis uwyveti Camosxmis danadgari 

1_kristalizatori; 2_kristalizatoris damWeri 

magida; 3_samontaJo magida; 4_gorgolaWebis damWeri 

korpusi; 5_gorgolaWebi; 6_gorgolaWebis amZravi 

varskvlavebi; 7_satransporto jaWvi; 8_mTavari amZravi 

varskvlava; 9_konusuri kbila Tvali; 10_konusuri 

kbilana; 11_reduqtori; 12_eleqtroZrava; 13_dedo; 

14_dedos damWeri; 15_airmWreli; 16_konveieri 

 

danadgari aRWurvilia 15 airaluri mWre-

liT, romelic sxmuls Wris saWiro zomebad. 

Semdeg daWrili sxmulebi iyreba ormoSi 

ganTavsebul amosatan 16 transportiorze. 

 

daskvna 

● SemuSavebulia mrgvali milnamzadis mi-

Rebis originaluri vertikaluri tipis uwyve-
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ti Camosxmis manqanis konstruqcia, romelic 

uzrunvelyofs sxmulis miRebas 60_80 mm di-

ametris diapazonSi, Semdgomi glinvisa da 

xviara Rarebis rotaciuli Wedvis gziT sa-

sroli iaraRis lulis warmoebisaTvis; 

● uwyveti Camosxmis manqanis konstruqciis 

martivi gadawyobiT SesaZlebeli xdeba sxva-

dasxva diametrisa da profilis namzadis mi-

Reba;  

● SemuSavebuli konstruqcia uzrunvel-

yofs warmoebis narCenebis saSualod 70%-iT 

Semcirebas da mis kvlav gamoyenebas teqno-

logiur ciklSi, rac did ekonomikur efeqts 

ganapirobebs.  
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ABSTRACT. Large amount of high-quality metal junk with the volume of ≈70-80% of processed metal, is formed 
during the manufacturing process of barrels of firearm. In order to reduce material consumption to a maximum extent 
firstlly we suggested to melt anew the waste and to cast them into metal moulds. However the casting of mentioned 
pipe billets into the metal moulds is quite inconvenient and wasteful process due to restrictions in billet size. 
Therefore we decided to carry out the process using the continuous casting method.  
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Conducted research indicates that available devices don’t satisfy required conditions due to limitation of 
assortment and inconsistency of billet sizes. As a result  we elaborated and designed the small-sized continuous 
casting machine, characterized by originality, easy servicing and the novelty providing the possibility of casting the 
billets with small diameter (60-80 mm) and with any length for further manufacturing of barrels. 

 Resume:  
KEY WORDS: Barrel; billet; caliber; crystallizer; hot-rolled; liquation; metal mould; rolled metal. 
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АННОТАЦИЯ.  В процессе изготовления стволов стрелкового оружия образуется большое количество 
отходов высококачественной стали, объем которых достигает ≈70-80% от переработанного металла. С целью 
максимального уменьшения расхода металла сочли целесообразным заново переплавить отходы и отлить их в 
кокилях. Однако отливка трубных заготовок в кокилях довольно неудобный и трудоемкий процесс, вследствие 
ограничения размеров заготовки, поэтому было решено осуществить процесс методом непрерывного литья 
стали.  

Изысканиями установлено, что существующие установки не соответствуют требуемым условиям из-за 
ограниченности сортамента и несоответствия размеров заготовки. В связи с этим, нами разработана и 
спроектирована малогабаритная установка непрерывного литья стали, отличающаяся оригинальностью, 
простотой обслуживания и новизной, заключающейся в возможности отлива заготовок малого диаметра (60-80 
мм) и любой длины для последующего изготовления стволов.  

 
КЛЮЧЕВЫЕ  СЛОВА:  горячекатаный; заготовка; калибр; катанный; кокиль; кристаллизатор; ликвация; 

сортамент; ствол. 
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АННОТАЦИЯ.  В работе рассматривается плоская 
установившаяся фильтрация грунтовых вод в несо-
вершенный трубчатый водосбор. Грунт считается 
изотропным и однородным. Движение грунтовых вод 
в грунте подчиняется закону Дарси. При решении 
этой задачи используются методы теории функций 
комплексной переменной, в частности, методы кон-
формного отображения. Решение находится явно. 
Получены уравнения в виде системы для опреде-
ления расхода воды и других физико-механических 
параметров фильтрационного потока. 

 Целью настоящей работы является проверить с 
помощью программ “MathCAD” алгоритм решения, а 
также получить численные результаты и на основе 
данных построить графики для расхода воды и для 
других параметров, характеризующих течение грун-
товых вод. 

 Полученные результаты доказывают правиль-
ность решения и дают возможность на основании 
условий задачи при проектировании получить пред-
варительные численные результаты, характеризую-
щие течение грунтовых вод. 

 

КЛЮЧЕВЫЕ  СЛОВА: водосбор; грунтовые воды; 
инфильтрация; конформные отображения; “MathCAD”; 
расход воды; фильтрация.  

 
 

ВВЕДЕНИЕ 

Математические модели все чаще применяются 
во всех отраслях науки и техники. Их основными пре-
имуществами являются универсальность, точно опре-
деленное назначение, низкие расходы на подготовку 
и применение, быстрое получение результатов. 

Теория фильтрации удовлетворяет запросы прак-
тики путем создания математических методов филь-
трационного расчета для различного рода сооруже-
ний при их проектировании, постройке и эксплуа-
тации. В области проектирования гидротехнических 
сооружений, осушительных систем, инфильтрацион-
ных бассейнов, водоснабжения населенных мест 
фильтрационные расчеты играют исключительно важ-
ную роль. 

При разработке вопросов теории фильтрации ши-
роко используются современные методы матема-
тического анализа, методы функции комплексного 
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переменного, дифференциального исчисления, а также 
методы экспериментального исследования [1, 2, 3, 4]. 

  

 

ОСНОВНАЯ ЧАСТЬ 

В работе [1] была рассмотрена плоская задача 
установившейся фильтрации грунтовых вод в труб-
чатый несовершенный водосбор, который в сечении 
имеет приближенно круговую форму. Теоретически 
предполагается, что водосбор имеет бесконечную 
длину и уровень воды в нем таков, что возможен 
приток грунтовых вод без промежутка высачивания 
[2]. При этом капиллярное поднятие пренебрегается, 
а область фильтрации принимается симметричной 
относительно оси oy  [3, 4]. 

Целью работы являлось определение дебита водо-
сбора и взаимно функциональное отношение других 
фильтрационных параметров с дебитом и между 
собой. 

Использованием методов конформных отображе-
ний [5, 6] задача была решена аналитически. Тео-
ретические формулы и алгоритм вычисления фильт-
рационных параметров получены в виде системы (1)-(4): 

 

 H QR [ a ( )]
B B


    

1
10

1 ,  (1) 

 H a ( )Q
B B a ( )


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
0 2

1

1

2
,  (2) 

 H a ( ) b ( ) a ( ) b ( )H
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    
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 H a ( ) b ( ) a ( ) b ( )T
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    
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где 

 a ( )   2
1 2 1 , a ( ) [ K( )] ln  

  
 

1
2

1

1
,  (5) 

 a ( ) a ( ) a ( )    3 4 1 , a ( ) [ K( )]   1
4 3 2 ,  (6) 

b ( ) [ K( )] ( )( ) d
 

           
1
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1 2 2 2

1
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R – действительная безразмерная величина; Q – 
расход грунтовых вод; T0 – максимальная глубина 
потока водосбора; T – расстояние от нижней отметки 
водосбора до границы хорошо водопроницаемого 
пласта. H – максимальное расстояние от нижней от-
метки горизонта дна бассейна до границы хорошо 
водопроницаемого пласта. Под H T  следует по-
нимать разность горизонтов дна бассейна и нижней 
части водосбора в сечении [1]. 

Схема численных решений системы (1)-(4) предс-
тавляется следующим образом. Зафиксируется H B0  

на заданную величину. После этого строятся графики по 
формулам (1)-(4); на оси абсцисс откладываются зна-
чения ( )   0 1 , а по ординате T B ; H B , Q B . 

Для вычисления была использована программа 
“MathCAD” [8], с помощью которой по вышеизложен-
ной схеме были получены численные результаты и на 
основе этих данных были построены следующие 
графики (рис. 1, 2, 3). 

  

 

   
 

Рис. 1 

01 ; 0.43;
HQA

B B
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02 ; 0.51;
HQA

B B
   
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04 ; 1.30;
HQA
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B B
   
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На рис. 1 представлена взаимосвязь между Q B  и 

, для различных значений H B0 . Как видно из 

графиков, для H B 0 1  фильтрационный расход Q  

возрастает быстрее, чем когда H B 0 1 . Что и было 

предсказано теоретически. 

Если заранее будут известны H, T или H T , тогда 
по графикам, построенным (рис. 2, 3) для H B  и T B , 

определяется параметр  и с помощью найденного -
соответственно Q B . 

  

 
 

Рис. 2 

 

      

  
 

 
Рис. 3 

 

 

ЗАКЛЮЧЕНИЕ  

Полученные результаты доказывают правильность 
алгоритма решения и дают возможность на основании 

условий задачи получить численные результаты для 
всех физико-механических параметров фильтрацион-
ного потока для данного типа задачи. 
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B B
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HHD

B B
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B B
   

 

05 ; 1.50;
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   
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HHD

B B
   
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anotacia.  naSromSi ganxilulia gruntis wylebis damyarebuli filtraciis amocana 

arasrulyofili wyalSemkrebisaTvis, romlis kveTa daaxloebiT wriulia. Teoriulad 

vuSvebT, rom wyalSemkrebi usasrulo sigrZisaa da masSi wylis done iseTia, rom SesaZ-

lebelia gruntis wylebis modineba gamoJonvis Sualedis gareSe. grunti iTvleba erTgva-

rovnad da izotropulad, xolo gruntis wylebis moZraoba emorCileba darsis kanons. amo-

canis amosaxsnelad gamoyenebulia kompleqsuri cvladis funqciaTa Teoria, kerZod 

konformuli gadasaxvis meTodebi. amocana amoxsnilia analizurad da miRebulia gan-
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tolebaTa sistema gruntis wylis xarjis da filtraciuli nakadis sxva fizikur-meqani-

kuri maxasiaTeblebis gaangariSebisaTvis.  

naSromis mizania, Teoriulad miRebuli amoxsnis algoriTmis Semowmeba programa 

`MathCAD~-is gamoyenebiT ricxviTi Sedegebis misaRebad. 

miRebuli ricxviTi Sedegebi amtkicebs amocanis amoxsnis algoriTmis siswores da gvaZ-

levs saSualebas, dasmuli amocanis pirobebidan gamomdinare, miviRoT winaswari Sedegebi, 

romlebic axasiaTebs filtraciuli nakadis hidromeqanikur parametrebs. 

 Resume:  
sakvanZo sityvebi: gruntis wylebi; infiltracia; konformuli gadasaxva; filtracia; 

wyalSemkrebi; wylis xarji; “MathCAD”. 
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ABSTRACT. The paper considers the steady filtration of groundwater in imperfect line of wells. 
The soil is considered as isotropic and homogeneous. The groundwater flow in the soil is subject to Darcy's law. 

The task is solved by using the methods of the theory of functions of a complex variable, in particular by the conformal 
mapping methods. The solution of a task is obvious obtaining the theoretical system of the equations for calculation of 
water discharge and physical and mechanical parameters of filtration flow. 

The purpose of the paper is to develop solution algorithm using MathCAD program as well as to receive numerical 
results for the construction of graphs of water discharge and other parameters characterizing groundwater flow. 

Obtained results confirm the accuracy of solution and provide possibility to obtain preliminary numerical results 
characterizing groundwater flow when designing, appropriately to the problem settings.      
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anotacia. naSromSi ganxilulia 		ሺΩ	ܨ	ܲሻ	 

albaTur sivrceze gansazRvruli ornStein-

ulenbekis procesi mniSvnelobebiT 	ܧ	 sim-

ravleSi. 	ܪ ⊂ -separabeluri hilbertis siv	ܧ

rcea. 	ܪା ⊂ ܪ ⊂ -hilbertis sivrceTa sameu	ିܪ

lia kvazigulovani CadgmiT. masSi ganixi-

leba ornStein-ulenbekis tipis stoqasturi 

diferencialuri gantoleba 	݀ܺ௧ ൌ െܺܣ௧݀ݐ ൅

݀ܤߪ ௧ܹ, ܺ଴ ൐ ݐ		,଴ݔ ൒ ߪ		.0 ൐ 0	 ucnobi volati-

lobis koeficientia, xolo 	ܣ	 dreifis ope-

rators aqvs saxe: 	ܣ ൌ ∑ ܽ௞ܣ௞
௠
௞ୀଵ , sadac 

	ܽଵ, ܽଶ, …… . , ܽ௠	 ucnobi koeficientebia, xolo 

,ଵܣ	 ଶܣ  . cnobili wrfivi operatorebia	௠ܣ	…

garkveul pirobebSi 	ݔଵ, ,ଶݔ - dakvirve	௡ݔ	…

bebis saSualebiT maqsimaluri dasajerobis 

meTodis gamoyenebiT miRebulia dreifis 	ܣ	 

operatoris Zaldebuli da asimptoturad 

normaluri Sefaseba. ornStein-ulenbekis 

procesi, romelic SeiZleba warmovadginoT 

(erT-erTi saxiT) rogorc lanJeveris sto-

qasturi diferencialuri gantolebis amo-

naxsni, difuziuri procesia, romelic gamo-

iyeneba mravali fizikuri movlenis aRweri-

saTvis. amasTanave, es procesi finansebSi Zi-

riTadi aqtivis fasis cvlilebis maCvenebe-

li procesia da misi parametrebis Sefaseba 

erT-erTi aqtualuri sakiTxia. 

  
 

sakvanZo sityvebi: difuziuri procesi; 

dreifis operatori; separabeluri hilber-

tis sivrce; stoqasturi gantoleba.  

 

 

Sesavali 

finansuri maTematikis kvlevebSi dRevan-

del realobaSi erT-erTi farTod gamoye-

nebadi procesia ornStein-ulenbekis proce-

si. es difuziuri procesia, romelic aRwers 

finansebSi ZiriTadi aqtivis sawyisi fasis 

cvlilebas. ornStein-ulenbekis stoqasturi 

diferencialuri gantoleba ݀ܺ௧ ൌ =	െܺܣ௧݀ݐ ൅
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݀ܤߪ ௧ܹ	 Seicavs volatilobis ucnob 	ߪ	 koe-

ficients da dreifis 	ܣ	 operators, rome-

lic 	ܽ௞	݇ ൌ 1,2… . .݉	 koeficientebisa da cno-

bili 	ܣ௞	݇ ൌ 1,2… .݉	 wrfivi operatorebis 

saSualebiT gamoisaxeba 	ܣ ൌ ∑ ܽ௞ܣ௞
௠
௞ୀଵ . 

  

ZiriTadi nawili 

kargadaa cnobili, rom kvanturi meqani-

kis, neironebis Teoriis, stoqasturi kont-

rolis, qimiuri reaqciebis, finansuri maTe-

matikisa da mecnierebis sxva dargebis 

mraval sakiTxSi mniSvnelovan rols as-

rulebs ornStein-ulenbekis procesi [1-4]. es 

procesi da misi ganzogadebebi dawvrile-

biTaa Seswavlili literaturaSi [5–7].  

unda aRvniSnoT, rom jer kidev ar aris 

saTanadod damuSavebuli parametrebis sta-

tistikuri Sefasebis sakiTxebi [8–12]. sazo-

gadod, miRweuli Sedegebis analizi mocemu-

lia monografiaSi [13]. 

naSromis mizania ornStein-ulenbekis ti-

pis stoqasturi diferencialuri gantole-

bis dreifis koeficientis statistikuri Se-

fasebis meTodikis gadmocema.  dreifis koe-

ficientis Sesafaseblad gamoiyeneba maqsima-

luri dasajerobis meTodi, TviT gantoleba 

ki (da, Sesabamisad, ornStein-ulenbekis pro-

cesi) usasruloganzomilebian sivrceSi ga-

nixileba. am SemTxvevaSi gamoiyeneba Sefa-

sebis meTodika, romelic mocemulia naSro-

mebSi [14–15]. aseTi Sefasebebi, rogorc aR-

niSnuli naSromebidan gamomdinareobs, Zal-

debulia da asimptoturad normaluri. Cveni 

konkretuli amocanis Camoyalibebamde moviy-

vanoT aucilebeli cnebebi da Sedegebi aR-

niSnuli naSromidan. 	ሼΩ, ࣠, ܲሽ	 aRniSnavs fiq-

sirebul srul albaTur sivrces. vTqvaT, 	ॱ	 

aris separabeluri refleqsuri banaxis 

sivrce, 	ॱ௡ ൌ ॱ ൈ ॱ ൈ …ൈ ॱ,	ࣜ௡	 aris borelis 

	σ–algebra 	ॱ௡-Si. 	९	 agreTve separabeluri 

banaxis sivrcea, 	Θ ⊂ ९	 misi qvesimravlea, 

romelic asrulebs parametruli simravlis 

rols. ganvixilavT SemTxveviT elements 

	ܺ ൌ ܺሺ߱, ,ሻߠ ߱ ∈ Ω, θ ∈ Θ, romlis mniSvnelobebi 

ॱ	 simravleSia. vTqvaT, gvaqvs erTnairad	ܺ-

nairad, ganawilebuli erTmaneTisgan damou-

kidebeli dakvirvebebi 	 ଵܺ, ܺଶ, …	 , ܺ௡. igulisx-

meba rom, θ ucnobi parametria da mocemuli 

dakvirvebebis safuZvelze saWiroa misi Sefa-

seba raRac 	ߠ෠௡ሺ ଵܺ, ܺଶ, …	 , ܺ௡ሻ	 statistikis sa-

SualebiT. Tu ଵܺ, ܺଶ, …	, ܺ௡ SerCevas ganvixi-

lavT rogorc ܻ ൌ ሺ ଵܺ, ܺଶ, …	, ܺ௡ሻ veqtors, ma-

Sin miviRebT SemTxveviT veqtors mniSvnelo-

bebiT 	ॱ௡-Si. ase rom, vRebulobT damoukide-

beli SemTxveviTi elementebis Sesabamis 

statistikur struqturas. 	ሼॱ௡, ࣜ௡ሽ	 zomad 

sivrceze bunebrivad warmoiqmneba	ܻ-is ganawi-

leba tolobiT 

ఏܲሺܣሻ ൌ ܲሺܻିଵሺܣሻሻ, ܣ ∈ ࣜ௡. 

rogorc vxedavT, 	 ఏܲሺ∙ሻ	 ori cvladis fun-

qciaa: erTi cvladi aris simravle, xolo 

meore _ sivrculi parametri. mraval SemTx-

vevaSi aRniSnuli funqcia gluvia orive 

cvladis mimarT. ganvmartoT ra gvaqvs mxed-

velobaSi. vTqvaT, 	 ఏܲ,௛ሺܣሻ ൌ ఏܲሺܣ ൅ ݄ሻ, ݄ ∈ ॱ௡ 

vityviT, rom 	 ఏܲሺ∙ሻ	 diferencirebadia simrav-

luri cvladis mimarT, 	݄	 veqtoris mimar-

TulebiT, Tu arsebobs iseTi niSancvladi 

	݀௛ ఏܲ	 zoma, rom yoveli 	ܣ ∈ ࣜ௡-saTvis marTe-

bulia toloba 

ఏܲ,௧௛ሺܣሻ െ ఏܲሺܣሻ ൌ ௛݀	ݐ ఏܲሺܣሻ݄ ൅ ݐ	,ሻݐሺ݋ ∈ ܴ. 
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advilia imis Cveneba, rom 	݀௛ ఏܲ ≪ ఏܲ	 da, 

Sesabamisad, arsebobs radon-nikodimis war-

moebuli 

݀௛ ఏܲሺ݀ݔሻ

ఏܲሺ݀ݔሻ
ൌ ,ݔఏሺߚ ݄ሻ. 

,ݔఏሺߚ ݄ሻ	funqcias	 ఏܲ 	zomis logariTmuli 

warmoebuli ewodeba simravluri argumentis 

mimarT. 

SevniSnoT, rom logariTmuli warmoebuli 

ganvsazRvreT mudmivi veqtorebis mimarTu-

lebiT. SesaZlebelia es gansazRvra gadavita-

noT veqtoruli velis mimarTulebiTac. sa-

interesoa, agreTve, aRiniSnos, rom logariT-

muli warmoebulis cneba mWidrodaa dakavSi-

rebuli nawilobiTi integrebis formulasTan 

usasruloganzomilebian sivrceebSi [16]. 

vTqvaT 	ԯ ⊂ ॱ	 aris separabeluri hilber-

tis sivrce, amasTan Cadgmis operatori hil-

bert-Smidtis tipisaa. maSin SegviZlia ganvi-

xiloT hilbert-Smidtis struqtura (sxvana-

irad gelfandis sameuli) 	ॱ∗ ⊂ ԯ ⊂ ॱ.	 

Tu mocemul 	 ఏܲሺܣሻ	 funqcias ganvixilavT 

rogorc parametris funqcias fiqsirebuli 

-sTvis, maSin Cveulebrivi proceduriT Seg-ܣ

viZlia ganvsazRvroT am funqciis warmoebu-

li parametriT, raRac konkretuli	ߴ ∈ Θ	 mi-

marTulebiT. am warmoebuls ase aRvniSnavT 

	݀ఏ ఏܲሺܣሻߴ.	 es niSancvladi zomaa da absolu-

turad uwyvetia 	 ఏܲ-s mimarT. Sesabamis ra-

don-nikodimis warmoebuls, mocemuli zoma-

Ta klasis 	 ఏܲሺܣሻ	 logariTmuli warmoebuli 

ewodeba parametris mixedviT. mas 	ߩఏሺݔ,  	ሻߴ

simboloTi aRniSnaven. ase rom,  
 

,ݔఏሺߩ ሻߴ ൌ
݀ఏ ఏܲሺ݀ݔሻߴ

ఏܲሺ݀ݔሻ
. 

 

vTqvaT, gvaqvs SemTxveviTi 	ܺ	 elementi, 

romlis ganawilebac aris 	 ఏܲሺܣሻ. cxadia, rom 

	ܺ	 sidide, garda SemTxveviTi parametrisa, 

damokidebulia, agreTve, 	ߠ-ze: 	ܺ ൌ ܺሺ߱,  	.ሻߠ

Zalze mniSvnelovania, rom zemoT gansazRv-

ruli ori tipis logariTmuli warmoebuli 

urTierTdakavSirebulia, kerZod marTebulia 

Teorema 1 [15]. vTqvaT, Sesrulebulia Sem-

degi pirobebi (e.w. regularulobis pirobebi): 

1) ܺ ൌ ܺሺ߱,   elementisaTvis arsebobs	ሻߠ

ௗ௑

ௗఏ
ൌ ܺᇱߴ ∈ Θ	 warmoebuli 	veqtoris mimarTu-

lebiT. es aris Θ → ॱ wrfivi asaxva.	garda ami-

sa, vigulisxmoT, rom	‖ܺ′ߴ‖ॱ ∈ ॷଶሺΩ, ܲሻ; 

2) ݂ሺݔሻ ൌ ܺ|ߴሼሺܺᇱሻܧ ൌ - funqcia aris mkac	ሽݔ

rad uwyveti yoveli	ሺߠ,  ;wyvilisaTvis	ሻߴ

3) ሼ ఏܲ, ߠ ∈ Θሽ	 zomaTa ojaxs aqvs logariT-

muli warmoebuli _	ߩఏሺݔ, - parametris mixed	ሻߴ

viT mimarTulebaTa erTobliobisaTvis, rom-

lebic Seadgens mkvriv wrfiv qveklass 

	९଴ ⊂ ९	sivrceSi, amasTanave, 	ߩఏሺݔ, ሻߴ ∈ ॷଶሺॱ, ఏܲሻ,

ߴ ∈ ९଴, ߠ ∈ Θ; 

4) ሼ ఏܲ, ߠ ∈ Θሽ	 zomaTa ojaxs aqvs logariT-

muli warmoebuli -ߚఏሺݔ, ݄ሻ, mimarTulebaTa 

klasisTvis, romelTa ॱ଴	 erToblioba Sead-

gens 	ॱ	 sivrcis mkvriv qvesivrces. amasTanave, 

,ݔఏሺߚ	 ݄ሻ ∈ ॷଶሺॱ, ఏܲሻ, ݄ ∈ ॱ଴, ߠ ∈ Θ.	 maSin marTe-

bulia toloba: 

,ݔఏሺߩ ሻߴ ൌ– ఏߚ ቀݔ,  ,ሻቁݔఏ,ణሺܭ

sadac 	ܭఏ,ణሺݔሻ ൌ ܺ|ߴሼሺܺᇱሻܧ ൌ  .ሽݔ

rogorc 	ሾ15ሿ	 naSromis Sedegebidan gamom-

dinareobs, 	ߠ	 parametris SefasebisTvis Se-

saZlebelia gamoviyenoT maqsimaluri dasaje-

robis principis usasruloganzomilebiani 

varianti. 

vTqvaT, 	ܶ: ॱ → ܴ	 zomadi asaxvaa (statis-

tikaa) da 	݃ሺߠሻ ൌ - marTebulia kramer	ఏܶሺܺሻ.ܧ

raos utolobis usasruloganzomilebiani 

varianti. kerZod, 
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Teorema 2	ሾ૚૞ሿ. vTqvaT Sesrulebulia Te-

orema 1-is 1-4 pirobebi. davuSvaT, marTebu-

lia toloba 

݀ఏ නܶሺݔሻ ఏܲሺ݀ݔሻ

	

ॱ

ൌ නܶሺݔሻ

	

ॱ

݀ణ ఏܲሺ݀ݔሻ. 

maSin 

ሻݔሺܶݎܸܽ ൒
൫݃ణ

ᇱ ሺߠሻ൯
ଶ

ఏߩఏܧ
ଶሺܺ; ሻߴ

ൌ
൫݃ణ

ᇱ ሺߠሻ൯
ଶ

ఏߚఏܧ
ଶ ቀܺ; ൫ܺఏܧ

ᇱ ൯ቁܺ|ߴ
. 

SevniSnoT, rom 	ࣣሺߠሻߴ ൌ ఏߩఏܧ
ଶሺܺ; ሻߴ ൌ	

ൌ െܧఏߚఏ
ଶ൫ܺ; ሺܺఏܧ

ᇱ   gamosaxulebas fiSeris	ሻ൯ܺ|ߴ

informacia ewodeba. 

axla ganvixiloT ganmeorebiTi statisti-

kuri struqtura  

൛ॱ௡, ी௡, ሼ ఏܲ , ߠ ∈ Θሽൟ ൌ ൛ॱ,ी, ሼ݌ఏ, ߠ ∈ Θሽൟ
௡
. 

Teorema 3	ሾ૚૞ሿ.	 vTqvaT, 	൛ॱ, ी, ሼ݌ఏ, ߠ ∈ Θሽൟ	 

statistikur struqturaSi 	ሼ݌ఏ, ߠ ∈ Θሽ	 zomaTa 

ojaxs aqvs logariTmuli warmoebuli 	ߴ	 

parametris mimarT, yvelgan mkvrivi mimarTu-

lebiT. maSin ganmeorebiT statistikur struq-

turaSi 	ሼ ఏܲ , ߠ ∈ Θሽ	 zomaTa klass, agreTve eq-

neba logariTmuli warmoebuli 	ሺߴ, ,ߴ … , - pa	ሻߴ

rametris mimarT 	ܮఏ൫ሺݔଵ, … , ;௡ሻݔ 	ሺߴଵ, … , - mi	௡ሻ൯ߴ

marTulebiT da 

,ଵݔఏ൫ሺܮ … , ;௡ሻݔ ሺߴଵ, … , ௡ሻ൯ߴ ൌ෍ߩఏሺݔ௞; ሻߴ

௡

௞ୀଵ

 

ൌ െ෍ߚఏሺݔ௞; ሼܺ௞ܧ
ᇱ ௞ܺ|ߴ ൌ ௞ሽሻݔ

௡

௞ୀଵ

. 

moyvanili Sedegebi saSualebas gvaZlevs 

CamovayaliboT maqsimaluri dasajerobis 

principi zogad SemTxvevaSi. radgan Cven mo-

mavalSi dagvWirdeba mxolod sasruli rao-

denobis parametrebis Sefaseba, amitom princi-

pi moviyvanoT im SemTxvevisaTvis, rodesac 	९	 

parametruli sivrce sasrulganzomilebinia.  

ganvixiloT gantoleba 

෍ߩఏሺݔ௞; ሻߴ

௡

௞ୀଵ

ൌ 0, 

yoveli 	ߴ ∈ ९	 mimarTulebisaTvis (Seg-

viZlia CavTvaloT, rom am SemTxvevaSi 	ߩఏ	 ar 

aris 	ߴ-ze damokidebuli) Tu am gantolebas 

aqvs amonaxsni	ߠ-s mimarT, iseTi, rom 

݀
ߠ݀

;ݔఏሺߩ  ሻߴ

aris uaryofiTad gansazRvruli, maSin am 

amonaxsns θ ucnobi parametris maqsimaluri 

dasajerobis meTodiT miRebuli Sefaseba 

ewodeba. 

[15] naSromis Sedegebidan gamomdinareobs, 

rom maqsimaluri dasajerobis Sefaseba 

aris parametris Zaldebuli da asimpto-

turad normaluri Sefaseba. 

mTavari momenti am meTodis gamoyenebisas 

aris logariTmuli warmoebulis povna mo-

cemuli zomaTa klasisaTvis. moviyvanoT er-

Ti martivi xerxi logariTmuli warmoebu-

lis gamosaTvlelad. 

Teorema 4. vTqvaT, 	ሼ ఏܲ , ߠ ∈ Θሽ	 zomaTa klasi 

dominirebulia 	ߪ-sasruli 	ߤ	 zomiT, amasTan 

radon-nikodimis 
ௗ௉ഇ
ௗఓ

ሺݔሻ ൌ ,ߠሺߨ   warmoebuli	ሻݔ

	uwyvetad diferencirebadia 	ߠ-s mimarT. maSin 

	ሼ ఏܲ, ߠ ∈ Θሽ	 zomaTa klass aqvs 	ߩఏሺݔ; - loga	ሻߴ

riTmuli warmoebuli parametris mimarT da 

marTebulia toloba 

;ݔఏሺߩ ሻߴ ൌ
,ߠሺߨ݀ܽݎ݃ ߴሻݔ

,ߠሺߨ ሻݔ
. 

damtkiceba martivia. is gamomdinareobs 

cxadi implikaciidan 

݀ ఏܲ

ߤ݀
ሺݔሻ ൌ ,ߠሺߨ ሻݔ ⟹

݀݀ణ ఏܲ

ߤ݀
ሺݔሻ ൌ ,ߠሺߨ݀ܽݎ݃  .ߴሻݔ

vTqvaT, 	ሼΩ, ࣠, ܲሽ	 fiqsirebuli albaTuri 

sivrcea. 	ܪା ⊂ ܪ ⊂  hilbertis sivrceTa 	ିܪ

sameulia kvazigulovani CadgmiT. am sivrce-

ebSi skalarul namravlsa da normebs indeq-

sad TviT sivrcis indeqss mivuwerT. Cadgmis 

operatori 	݅: ܪ → -hilbert-Smidtis opera 	–ܪ

toria. 	ܪା	 da 	ିܪ sivrceebis elementebis 
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dawyvilebis operacia SesaZlebelia 	ܪ	 siv-

rcis skalaruli namravliT gamoisaxos. 

yvela gansaxilveli sivrce CavTvaloT sepa-

rabelurad. ise, rom 	݅∗: ାܪ →  .ܪ

vTqvaT, 	ܣ	 aris wrfivi, SeiZleba Semou-

sazRvreli operatori 	ܪ-Si, romlis ࣞሺܣሻ	 

gansazRvris are mkvrivia 	ܪ-Si. amasTan vi-

gulisxmoT, rom 	ܣ	aris mkacrad uwyveti 

naxevarjgufis generatori, romelic ase 

aRiniSneba: 	ܵሺݐሻ ൌ ݁௧஺.	 vTqvaT agreTve, rom 

:ܤ	 ିܪ →  Hhilbert-Smidtis tipis wrfivi	ܪ

operatoria. 	ݓ௧, ݐ ൒ 0	 vineris procesia	ܪ-Si.  

ାܪ	 ⊂ ܪ ⊂ -hilbertis sivrceTa same 	ିܪ

ulSi ganvixiloT ornStein-ulenbekis tipis 

stoqasturi diferencialuri gantoleba 

  	݀ܺ௧ ൌ െܺܣ௧݀ݐ ൅ ,௧ݓ݀ܤߪ ܺ଴ ൌ ݐ,଴ݔ ൒ 0,   (1)  

sadac 	ߪ ൐ 0	 ucnobi parametria. mas volati-

lobis parametric ewodeba. vTqvaT, gvaqvs 	ܺ௧	 

procesze dakvirvebebi 	0 ൑ ଵݐ ൑ ଶݐ ൑ ⋯ ൑  	.௡ݐ

dakvirvebebis veqtoria 

ܺሺ௡ሻ ൌ ሺ ଵܺ, ܺଶ, … , ܺ௡ሻ,	 

sadac 	ܺ௠ ൌ ܺ௧೘,݉ ൌ 1,… , ݊. 

(1) gantoleba gaigeba, rogorc Semdegi 

integraluri gantolebis simboluri Ca-

naweri: 

  ܺ௧ ൌ ݁ି஺௧ െ ߪ ׬ ݁ି஺ሺ௧ି௦ሻݓ݀ܤ௦.
௧
଴

  (2) 

ܺ௧	aris gausis procesi	ܪ-Si. 

vTqvaT, 	ܣ	operators aqvs saxe (mas dre-

ifis operatori ewodeba) 

ܣ   ൌ ∑ ܽ௞ܣ௞
௠
௞ୀଵ ,   (3) 

,௞ܣ ݇ ൌ 1,2, … ,݉	 cnobili wrfivi operato-

rebia, amasTan yvela an zogierTi SesaZle-

belia SemousazRvreli operatorebia, mag-

ram TiToeuli maTganis gansazRvris are 

moicavs an emTxveva	ࣞሺܣሻ-s. (3) gamosaxuleba-

Si 	ܽ௞, ݇ ൌ 1,2, … ,݉	 sidideebi ucnobi para-

metrebia, romlebic unda Sefasdes 	ܺሺ௡ሻ	 

dakvirvebis safuZvelze. 

Sesafaseblad gamoviyenoT zemoT moyva-

nili maqsimaluri dasajerobis meTodi. kar-

gadaa cnobili [17], rom es meTodi araefeq-

turia volatilobis koeficientis Sesafa-

seblad, magram Cven mas gamoviyenebT 

	ܽ௞, ݇ ൌ 1,2, … ,݉	 parametris SefasebisTvis.  

ߠ ൌ ሺܽଵ, ܽଶ, … , ܽ௠ሻ்-Ti aRvniSnoT ucnob pa-

rametrTa veqtori. aq da qvemoT 	ܶ	 aRniS-

navs veqtoris (matricis) transponirebuls. 

(1) gantolebis 	ܺ௧	 amonaxsni uwyveti proce-

sia da miekuTvneba uwyvet funqciaTa 	ܥሾ0; ܶሿ	 

sivrces. am sivrceSi aviRoT borelis sim-

ravleTa 	ߪ-algebra 	ीሾ0; ܶሿ. SemTxveviTi 

procesi (ornStein-ulenbekis procesi) 	ܺ௧	 

zomad sivrceze 	ሼܥሾ0; ܶሿ, ीሾ0; ܶሿሽ	 warmoqmnis 

ganawilebas Semdegi tolobis saSualebiT 

ఏܲሺܣሻ ൌ ܲሼܺିଵሺܣሻሽ, ܣ ∈ ीሾ0; ܶሿ. 

imisaTvis, rom gamoviyenoT maqsimaluri 

dasajerobis principi, saWiroa gamovTva-

loT am zomaTa klasis logariTmuli war-

moebuli. amasTanave, SesaZlebelia loga-

riTmuli warmoebulis gamoTvla, rogorc 

parametris mimarT, ise simravluri cvladis 

mimarT. es gamomdinareobs im kavSiriT, ro-

melsac adgens Teorema 1. Cvens SemTxvevaSi 

ufro martivia amis gakeTeba Teorema 4-is 

gamoyenebiT anu gamoviangariSoT logariT-

muli warmoebuli parametris mimarT. amas-

Tanave, radgan parametruli veqtori sas-

rulganzomilebiani sivrcis elementia, 

mniSvneloba ara aqvs ra mimarTulebiT gava-

warmoebT. ase rom, Cven gvinda gamoviyenoT 

radon-nikodimis warmoebuli. 

(1) gantoleba gavaintegroT da (2) ase ga-

davweroT 
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  	 ௧ܻ െ ଴ݔ ൌ ܺ௧ ൅ ׬ ,ݏ௦݀ܺܣ
௧
଴

   (4) 

sadac 

௧ܻ ൌ  .௧ߛܤߪ

aq 	ߛ௧	 e.w. `TeTri xmauria” 	ିܪ	 sivrceSi 

(anu es aris gausis SemTxveviTi procesis 

zoma 		ିܪ-Si romlis korelaciuri operato-

ri 	ܪ	 sivrcis normaSi erTeulovania). cxa-

dia, 	 ௧ܻ-s saSualo 0-ia da korelaciuri 

operatori 	ߪଶܤܤ∗-s tolia. es ukanaskneli 

gulovani tipis operatoria. (4) warmoadgens 

gardaqmnas hilbertis sivrceSi da misTvis 

SesaZlebelia zomis gardaqmnis Teoriis ga-

moyeneba ሾ18ሿ. am Teoremis Tanaxmad Tu 	ܤܣ	 

operatori SemosazRvrulia, maSin 	 ఏܲ 	 zoma 

	 aris 	ߤ	 zomis ekvivalenturia, sadac 	ߤ	 ௧ܻ 	 

procesis ganawileba. amasTan SegviZlia Cav-

weroT radon-nikodimis warmoebuli: 

,ݔሺߨ ሻߠ ൌ
݀ ఏܲ

ߤ݀
ሺݔሻ 

 	ൌ ݌ݔ݁ ቄെ
ଵ

ఙమ
׬ ሺܺܣ∗ܤ௦, ݀ܺ௦ሻு
்
଴ െ

ଵ

ଶఙమ
׬ ௦‖ுܺܣ∗ܤ‖

ଶ ݏ݀
்
଴ ቅ.  (5) 

Teorema 4-is gamosayeneblad SemoviRoT 

aRniSvnebi. 

ܾ ൌ ሺܾଵ, ܾଶ, … , ܾ௠ሻ், ܽ ൌ ሺܽଵ, ܽଶ, … , ܽ௠ሻ்	൫ܥ௜௝൯௜,௝ୀଵ
௠

,	

sadac 

ܾ௞ ൌ නሺܣ∗ܤ௞ܺ௦, ݀ܺ௦ሻு

்

଴

, ݇ ൌ 1,2, … ,݉, 

௜௝ܥ ൌ න〈ܣ∗ܤ௜ܺ௦, ௝ܺ௦〉ுܣ∗ܤ

்

଴

,ݏ݀ ݅, ݆ ൌ 1,2, … ,݉. 

Sesabamisad,  

,ݔሺߩ ሻߠ ൌ െ
1
ଶߪ

ܾ െ
1
ଶߪ

 .ܽܥ

aqedan miviRebT 

,ݔሺߩ݀ ሻߠ

ߠ݀
ൌ െ

1
ଶߪ

൮

ଵଵܥ 0 … 		0
0 ଶଶܥ … 		0
… … …		…
0	0		 ௠௠ܥ		…

൲. 

rogorc vxedavT, es ukanaskneli uaryo-

fiTad gansazRvruli matricaa. 

radgan Teorema 4-is yvela moTxovna sru-

ldeba, SegviZlia vipovoT maqsimaluri da-

sajerobis gantolebis amonaxsni:  

ܧ ൜൬െ
1
ଶߪ

ܾ െ
1
ଶߪ

ܥ ොܽ௡൰ |ܺሺ௡ሻൠ ൌ 0. 

am gantolebis amonaxsnia  

  ොܽ௡ ൌ ൫ܧ൛ܥ|ܺሺ௡ሻൟ൯
ିଵ
൫ܧ൛ܾ|ܺሺ௡ሻൟ൯.	  (6) 

(6)-dan gamomdinare 	ܣ	 operatoris Sefa-

seba ase CavweroT 

መܣ   ൌ ∑ ොܽ௞ܣ௞
௠
௞ୀଵ .	 (7) 

[15] Sromis Sedegebidan gamomdinareobs, 

rom (7) Sefaseba Zaldebulia. ufro metic, 

imave naSromidan gamomdinareobs, rom mar-

Tebulia asimptoturad normalurobis Teo-

remac da  

√݊ሺ ොܽ௡ െ ܽሻ → ܰሺ0, ࣣିଵሺܽሻሻ, 

sadac 	ࣣିଵሺܽሻ	 fiseris informaciaa. 

  

daskvna 

maqsimaluri dasajerobis meTodiT miRe-

bulia 	ሺΩ	ܨ	ܲሻ	 albaTur sivrceze gansazRv-

ruli ornStein-ulenbekis procesis drei-

fis 	ܣ	 operatoris ucnobi 	ܽଵ, ܽଶ, …… . , ܽ௠	 pa-

rametrebis Sefaseba. 	ܣ ൌ ∑ ܽ௞ܣ௞
௠
௞ୀଵ , _ sadac 

	ܽଵ, ܽଶ, …… . , ܽ௠	 ucnobi koeficientebia, xolo 

,ଵܣ	 ଶܣ  . cnobili wrfivi operatorebia	௠ܣ	…

naCvenebia, rom 	ܽ௞	 parametris 	 ොܽ௞	 Sefase-

bebi Zaldebuli da asimptoturad normalu-

ri Sefasebebia. 
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ABSTRACT. Let ሼΩ, ࣠, ܲሽ be a fixed complete probability space. Let  ܧ be a separable reflexive Banach space. 
H ⊂ E is separable Hilbert space. Hା ⊂ H ⊂ Hି is a triple of Hilbert spaces with quasi-kernel embedding.  In these 
spaces we write the index of the space itself as the index of the scalar product and norms. The embedding operator 
i: H → H– is the Hilbert-Schmidt type operator.  

Let  ିܪ:ܤ → ,௧ݓ  be a Hilbert-Schmidt type operator  and ܪ ݐ ൒ 0 be a Wiener process in  ିܪ. In the Hilbert space 
triple ܪା ⊂ ܪ ⊂ an Ornstein–Uhlenbeck type stochastic differential equation is considered: ݀ܺ௧ ିܪ ൌ െܺܣ௧݀ݐ ൅
ܺ଴					௧,ݓ݀ܤߪ ൌ ݐ				,଴ݔ ൒ 0 where ߪ ൐ 0	 is an unknown parameter. It is called the volatility parameter and operator  
ܣ  :is called as the drift operator  	ܣ ൌ ∑ ܽ௞ܣ௞

௠
௞ୀଵ ,௞ܣ . ݇ ൌ 1,2, … ,݉ are known as linear operators and ܽ௞, ݇ ൌ

1,2, … ,݉ - as unknown parameters to be estimated based on observations  Xሺ୬ሻ .  
Consistent and asymptotically normal estimates aො୩ have been received using maximum likelihood method of  

xଵ, xଶ, … . , x୬ observations. 
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АННОТАЦИЯ.  Рассматривается процесс Орнштейна-Уленбека, определенный на пространстве	ሺષ	ࡲ	ࡼሻ	со 
значениями в множестве	.ࡱ	ࡱ	- сепарабельное рефлексивное пространство Банаха.	ࡴ ⊂  сепарабельное-	ࡱ
пространство Гильберта.	ࡴା ⊂ ࡴ ⊂  тройка пространств Гильберта с квазиядерной вставкой, а оператор	ିࡴ
вставки	࢏: ࡴ →  .оператор типа Гильберта-Шмидта	_ࡴ

Пусть	࢚ࢃ	࢚ ൒ ૙	- процесс Винера в	ࡴ_, а	ࡴ:࡮ →  .линейный оператор типа Гильберта-Шмидта	ࡴ
В тройке пространств Гильберта	ࡴା ⊂ ࡴ ⊂  рассматривается стохастическое дифференциальное	ିࡴ

уравнение Орнштейна-Уленбека	࢚ࢄࢊ ൌ െ࢚ࢊ࢚ࢄ࡭ ൅ ૙ࢄ,࢚ࢃࢊ࡮࣌ ൐ ࢞૙,	࢚ ൒ ૙, где	࣌ ൐ 0	 െ	 неизвестный 
коэффициент волатильности, а	࡭	- оператор дрейфа имеет вид	࡭ ൌ ∑ ࢑࡭࢑ࢇ

࢓
࢑ୀ૚ , где	࡭૚, ૛࡭  известные -	࢓࡭	…

линейные операторы, а	ࢇ૚, ,૛ࢇ …… . ,  .неизвестные коэффициенты -	࢓ࢇ
Методами максимального правдоподобия по наблюдениям 	࢞૚, ࢞૛, … . ,  получены состоятельные и	࢔࢞

асимптотически нормальные оценки	ࢇෝ࢑	࢑ ൌ ૚, ૛… . ࢑	࢑ࢇ	коэффициентов	࢓. ൌ ૚, ૛, .  .࢓,

  
КЛЮЧЕВЫЕ СЛОВА: диффузионный процесс; оператор дрейфа; сепарабельное Гильбертово пространство; 

стохастическое уравнение.  
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anotacia. komunikaciis saSualebaTa meS-

veobiT saubrisas miyuradeba adamianis pira-

di cxovrebis uflebaSi seriozuli Carevaa, 

amitom is unda gamoviyenoT mxolod gansa-

kuTrebul SemTxvevaSi, rodesac sxva saSua-

lebiT samarTlebrivi miznis miRweva nakle-

bad efeqturia da safrTxe eqmneba kanoniT 

dacul sxva ufro mniSvnelovan saerTo, sa-

zogadoebriv sikeTes. faruli sagamoZiebo 

saqmianobisas aucilebelia sajaro da kerZo 

interesebis Tanazomierebis principis dacva. 

realur droSi piradi xasiaTis informa-

ciis mopovebis teqnikuri SesaZleblobis uka-

nono gamoyenebas mtkicebulebiTi Zala ar 

gaaCnia, Tumca misi mesame piris (mesame mxa-

ris) mier flobam da mogvianebiT am infor-

maciis gamoyenebam SesaZlebelia fsiqolo-

giuri zemoqmedeba moaxdinos. Sesabamisad, pi-

radi cxovrebis amsaxveli masalebi SeiZleba 

gamoyenebul iqnes subieqtis winaaRmdeg San-

taJis gziT sxvadasxva _ politikuri, gamo-

Ziebis, Tu piradi miznis misaRwevad, rac 

safrTxes uqmnis demokratiuli sazogadoebis 

arsebobas. 

aqedan gamomdinare, Zalian mniSvnelovania, 

rom faruli mosmena-miyuradebis funqcia im 

organos hqondes, romelsac ar gaaCnia pira-
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di xasiaTis informaciis mopovebis aranairi 

interesi (politikuri, sagamoZiebo, piradi). 

am damoukidebeli uwyebis funqcia iqneba 

satelefono saubris faruli miyuradebis 

teqnikuri SesaZlebloba da monacemebis mi-

wodeba samarTaldamcavi organoebisaTvis ka-

noniT gansazRvrul SemTxvevebSi.  

 

sakvanZo sityvebi: monitoringis sistema; 

orgasaRebiani sistema; personaluri monace-

mebi; realur droSi faruli mosmena-miyu-

radeba; samarTaldamcavi organoebi.  

 
 

Sesavali 

ukanono faruli mosmena-miyuradebiT udi-

desi safrTxe eqmneba sazogadoebas da am sa-

zogadoebaSi adamianis Tavisufal azrovne-

bas, xolo saxelmwifos, sadac piradi cxov-

rebis xelSeuxeblobis ufleba da perso-

naluri monacemebi daculi ar aris ukanono 

mopoveba-damuSavebis da gamoyeneba-gavrcele-

bisagan, saubaric zedmetia demokratiaze, vi-

naidan saxelmwifo mmarTvelobis sistema, 

sadac xelisufali sayovelTaod aRiarebuli 

samarTlis normebis gverdis avliT, ara sa-

kuTari profesionalizmis da kanonis pati-

viscemis, aramed oponentebis daSantaJebis gziT 

cdilobs misTvis sasurveli ideebis da miz-

nebis ganxorcielebas da damkvidrebas, ara-

feri aqvs saerTo demokratiasTan, rac aris 

xalxis mmarTvelobasa da Tavisufal ada-

mianTa azris pativiscemaze dafuZnebuli 

mmarTveloba. politikuri reJimi, sadac 

romelime pirsa an sazogadoebaze kontroli 

da xelisuflebis kritikis winaaRmdeg brZola 

xdeba ZaladobasTan erTad SantaJis gziT, ase 

vTqvaT xorcieldeba SantaJiT mmarTveloba, 

xels uwyobs Tavisufali adamianis 

morCilebaSi yofnas da damonebas. aseT 

saxelmwifoSi moqalaqes mxolod formalurad 

eqneba uflebebi (gansakuTrebiT politikuri). 

SantaJze damyarebuli politikuri reJimis 

mqone saxelmwifoSi, adamianis piradi 

cxovrebis uflebis ukanono xelyofa an 

personaluri monacemebis ukanono mopoveba-da-

muSaveba da gamoyeneba-gavrceleba SeiZleba 

xdebodes sxvadasxva, maT Soris politikuri 

mizniT. 

  

ZiriTadi nawili 

Tu adamiani moculi iqneba azriT, rom 

mas SesaZloa viRac ukanonod, farulad us-

mens an uTvalTvalebs da misi piradi cxov-

rebis Sesaxeb informacia SeiZleba bevris-

Tvis xelmisawvdomi gaxdes misi nebis sa-

winaaRmdegod, mas eqneba gancda, rom misi 

piradi cxovreba daucvelia. moqalaqis uf-

lebebis dacvis uzrunvelsayofad sakmarisi 

ar aris saxelmwifoSi demokratiuli kano-

nebis formalurad arseboba da aucilebelia 

maTi praqtikuli realizacia. amave dros, 

maqsimalurad unda aRmoifxvras e. w. ”Savi 

xvrelebis“ gamoyenebiT adamianis uflebebis 

darRvevis Teoriuli SesaZlebloba.  

sainteresoa, rogori mdgomareobaa am 

kuTxiT saqarTveloSi. saqarTvelos sisx-

lis samarTlis saproceso kodeqsis 1433 

muxlis me-4 nawilSi aRniSnulia, rom: 

`uflebamosili saxelmwifo organos mier 

satelefono saubris faruli miyuradeba/Ca-

werisa da kavSirgabmulobis arxidan infor-

maciis moxsna/fiqsaciis faruli sagamoZiebo 

moqmedebebis Catarebis uzrunvelsayofad 

kanoniT gansazRvruli uflebamosili piri 

iyenebs kavSirgabmulobisa da komunikaciis 

fizikuri xazebidan da maTi SemaerTeblebi-

dan, meilserverebidan, bazebidan, kavSirgab-

mulobis qselebidan da kavSirgabmulobis 

sxva SemaerTeblebidan informaciis realur 

droSi mopovebis teqnikur SesaZleblobas, 
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agreTve komunikaciis aRniSnul saSualebeb-

Tan ganaTavsebs da amontaJebs saTanado apa-

raturas da programuli uzrunvelyofis 

mowyobilobebs“ [1]. kanoniT gansazRvruli 

uflebamosili piri, romelsac SeuZlia 

ganaxorcielos zemoaRniSnuli qmedeba aris 

sagamoZiebo organo an saqarTvelos saxelm-

wifo usafrTxoebis samsaxuris operatiul-

teqnikri departamenti. 

2014 wlis 1 agvistos saqarTvelos parla-

mentma miiRo sakanonmdeblo paketi, romli-

Tac satelefono saubrebis farul miyu-

radebasa da Caweraze zedamxedvelobis (gare 

kontrolis) ganmaxorcielebel organod ga-

nisazRvra personalur monacemTa dacvis ins-

peqtoris aparati. kerZod, personalur mona-

cemTa dacvis inspeqtori aRiWurva uflebamo-

silebiT, miiRos satelefono saubrebis miyu-

radebisa da Caweris Sesaxeb sasamarTlos 

ganCinebebi, ris Sedegadac mas eqneba aRniS-

nul sferoSi personalur monacemTa dacvaze 

zedamxedvelobis ganxorcielebis SesaZleb-

loba [2]. mogvianebiT 2014 wlis 30 noembers 

`saqarTvelos sisxlis samarTlis saproceso 

kodeqsSi“, `personalur monacemTa dacvis Se-

saxeb“ saqarTvelos kanonsa da `eleqtro-

nuli komunikaciebis Sesaxeb“ saqarTvelos 

kanonSi Sevida cvlilebebi. cvlilebebis Zi-

riTadi arsi iyo faruli sagamoZiebo moqme-

debebis ganxorcielebis oretapiani eleqt-

ronuli sistemis SemoReba [3], ganxorciele-

buli cvlilebebis farglebSi `eleqtronuli 

komunikaciebis Sesaxeb“, saqarTvelos kanons 

daemata 83 muxli `faruli sagamoZiebo moqme-

debis ganxorcieleba“. romlis pirveli punqtis 

”a“ qvepunqti formulirebulia Semdegnairad: 

1. faruli sagamoZiebo moqmedebis gansa-

xorcieleblad Sesabamisi uflebamosilebis 

mqone saxelmwifo organos ufleba aqvs: 

a) hqondes kavSirgabmulobisa da komunika-

ciis fizikuri xazebidan da maTi SemaerTeb-

lebidan, meilserverebidan, bazebidan, sasad-

gure aparaturidan, kavSirgabmulobis qsele-

bidan da kavSirgabmulobis sxva SemaerTeb-

lebidan informaciis realur droSi mopovebis 

teqnikuri SesaZlebloba da am mizniT komu-

nikaciis aRniSnul saSualebebTan, saWiroebis 

SemTxvevaSi, usasyidlod ganaTavsos marTl-

zomieri gadaWeris menejmentis sistema* da sxva 

saTanado aparatura da programuli uzrunvel-

yofis saSualebebi. informaciis realur droSi 

mopovebis Semdgom RonisZiebebs uflebamosili 

organo axorcielebs uSualod, sasamarTlos 

ganCinebis an prokuroris motivirebuli dadge-

nilebis safuZvelze [4]. 

 

 

________________________ 

* ”eleqtronuli komunikaciebis Sesaxeb“ saqarTvelos kanonis me-2 muxlis mixedviT gamoyenebul terminebs aqvs 

Semdegi ganmarteba: 
informaciis realur droSi miwodebis teqnikuri SesaZlebloba _ winaswar gansazRvruli arqiteqturiTa da 

dadgenili interfeisebiT, gadacemis procesSi myofi komunikaciis Sinaarsis da misi maidentificirebeli monacemebis 

uflebamosili organosTvis miwodebis SesaZlebloba. 

marTlzomieri gadaWeris menejmentis sistema − specialuri kompiuteruli sistema, romelic informaciis realur 
droSi miwodebis teqnikuri SesaZleblobis arqiteqturaSi aris Suamavali rgoli samarTaldamcavi organos 
monitoringis sistemasa da momsaxurebis mimwodeblis infrastruqturas Soris da romelic uzrunvelyofs obieqtis 
aqtivaciisa da deaqtivaciis Sesaxeb samarTaldamcavi organos monitoringis sistemis mier inicirebul brZanebaTa 

teqnikur aRsrulebas. 

samarTaldamcavi organos monitoringis sistema − programuli interfeisi, romlis meSveobiTac xdeba obieqtis 

aqtivaciis Sesaxeb brZanebis inicireba da romelic aris gadaWerili informaciis miRebis saboloo punqti. 

interfeisi – eleqtronuli sakomunikacio qselis elementebis, teqnikuri saSualebebis, saoperacio programuli 

resursebisa da sistemebis urTierTqmedebis fizikuri an logikuri formati, romelic gansazRvrulia saerTo 

funqciuri, eleqtruli, optikuri, konstruqciuli da sxva Tavsebadobis maxasiaTeblebiT, protokolis mimarT 

erTgvarovani moTxovnebiT. 
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zemoaRniSnuli teqnikuri SesaZlebloba _ 

marTlzomieri gadaWeris menejmentis sistema 

aris satelefono saubris faruli miyurade-

bisTvis yvelaze efeqturi saSualeba, vinaidan 

misi meSveobiT xorcieldeba realur droSi 

nebismieri telekomunikaciis saSualebiT gac-

vlili informaciis pirdapiri, uSualo gada-

Weris SesaZlebloba anu informaciis miwo-

debis teqnikuri SesaZlebloba. 

ganxorcielebuli sakanonmdeblo cvlile-

biT realur droSi piradi xasiaTis infor-

maciis mopovebis teqnikuri SesaZlebloba 

(anu e. w. ”Savi yuTi“) darCa sagamoZiebo or-

ganos. xolo misi ukanono gamoyenebis (uka-

nono faruli mosmena-miyuradebis) Tavidan 

acilebis mizniT Seiqmna faruli sagamoZiebo 

moqmedebis ganxorcielebaze eleqtronuli 

Tanxmobis meqanizmi e.w. ”orgasaRebiani sis-

tema“, rac gulisxmobs, rom personaluri mo-

nacemebis dacvis inspeqtoris Tanxmoba auci-

lebelia farul sagamoZiebo moqmedebaTa gan-

xorcielebisTvis. aRniSnuliT personaluri 

monacemebis dacvis inspeqtori (Semdeg ins-

peqtori) aris ara marto makontrolebeli 

organo, aramed mxarec. kerZod, marTalia, 

inspeqtori faruli sagamoZiebo moqmedebis 

_ satelefono saubris faruli miyurade-

bisa da Caweris _ ganxorcielebaze zedam-

xedvelobas axorcielebs monacemTa damu-

Savebis, dacvis, gacemis kanonierebis, aseve 

uflebamosili piris mier ganxorcielebuli 

faruli sagamoZiebo RonisZiebis kanonTan 

SesabamisobiT, magram vinaidan inspeqtori 

amave dros gascems faruli sagamoZiebo 

moqmedebis gansaxorcieleblad eleqtro-

nul Tanxmobas, gamodis rom es faruli sa-

gamoZiebo moqmedebebis ganxorcielebis ore-

tapiani eleqtronuli sistema personaluri 

dacvis inspeqtors aqcevs mxared [5]. 

erT-erTi mTavari motivi, ris gamoc rea-

lur droSi piradi xasiaTis informaciis 

mopovebis teqnikuri SesaZlebloba darCa 

sagamoZiebo organos iyo is, rom am gadawyve-

tilebiT saqarTvelom arCevani gaakeTa `qvey-

nis uSiSroebisa da Tavdacvisunarianobi-

saTvis ufro usafrTxo da mdgrad modelze~, 

rac gulisxmobs faruli sagamoZiebo moqme-

debebis mxolod saxelmwifo organoebis mier 

ganxorcielebas. amave dros gaTvaliswine-

bulia saxelmwifos specifikuroba da arse-

buli safrTxeebi, kerZod: saqarTvelo dReis 

mdgomareobiT aris okupirebuli qveyana, 

xolo komunikaciis subieqtebis didi nawili 

ararezidenti subieqtebia. amave dros pro-

vaideri kompaniebisaTvis e.w. „gasaRebis“ ga-

dacemiT maqsimalurad garTuldeba provaide-

ri kompaniis saqmianobis kontroli. vinaidan, 

vinc flobs „gasaRebs“, Tavisuflad SeZlebs 

aseve komunikaciis Sinaarsis gacnobasac [6]. 

aRniSnuli `eleqtronuli komunikaciebis Se-

saxeb saqarTvelos kanonSi cvlilebis Seta-

nis Taobaze~ saqarTvelos kanonis proeqtis 

ganmartebiTi baraTidanac Cans, rom gasaRebis 

mflobels Tavisuflad SeuZlia komunikaciis 

Sinaarsis gacnoba, aqedan gamomdinare naTe-

lia, rom realur droSi piradi xasiaTis in-

formaciis mopovebis teqnikuri SesaZleblo-

bis sagamoZiebo organoSi datovebis SemTxve-

vaSi ar iarsebebs garantia, rom ukanono fa-

ruli mosmena-miyuradeba ar ganxorcieldeba 

Tavad samarTaldamcavi organoebis mier.  

personaluri monacemebis dacvis Sesaxeb 

kanonmdeblobis SemuSvebisas saqarTveloSi 
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erT-erTi ZiriTadi sadavo sakiTxi iyo swo-

red realur droSi piradi xasiaTis infor-

maciis mopovebis teqnikuri SesaZleblobis 

adgilmdebareobis gansazRvris sakiTxi. misi 

sagamoZiebo organoSi datovebis mTavari ar-

gumentacia gamyarebuli iyo mniSvnelovani sa-

xelmwifo saidumlo informaciis usafrTxoe-

bis motiviT. amitom aseTi didi pasuxismgeb-

lobis dakisreba kerZo kompaniebisaTvis sa-

riskod iqna miCneuli. am mosazrebis sapiris-

piro pozicia gulisxmobda, rom sagamoZiebo 

organos pirdapir ar unda hqondes wvdoma 

realur droSi piradi xasiaTis informa-

ciis mopovebis teqnikur SesaZleblobaze da 

igi ar unda mdebareobdes sagamoZiebo or-

ganoSi, vinaidan uzrunvelyofili ver iqneba 

gare kontrolis meqanizmi, Tu es teqnikuri 

SesaZlebloba eqneba sagamoZiebo organos. 

igulisxmeba, rom subieqti (fizikuri piri) 

ver iqneba daculi ukanono mosmenisagan Tun-

dac orgasaRebiani sistemis SemTxvevaSi (ro-

desac kanoniT uwyeba ver daiwyebs farul 

miyuradebas meore subieqtis _ personaluri 

monacemebis dacvis inspeqtoris Tanxmobis ga-

reSe), Tu realur droSi piradi xasiaTis 

informaciis mopovebis teqnikur SesaZleblo-

baze pirdapiri wvdoma eqneba sagamoZiebo or-

ganos, radgan iarsebebs kanonis gverdis av-

liT faruli miyuradebis praqtikuli, teq-

nikuri SesaZlebloba.  

Cven ar unda viyoT damokidebuli mxolod 

farul mosmena-miyuradebaze uflebamosili 

piris keTilsindisierebaze, kerZod imaze, rom 

igi ar gamoiyenebs e. w. `sakanonmdeblo Sav 

xvrelebs“ da misi keTilsindisiereba kano-

niTac unda SevboWoT savaldebulo qmedebad 

da gavamyaroT. marTalia, ukanono faruli 

mosmena-miyuradebis gziT mopovebul infor-

macias mtkicebulebiTi Zala ar gaaCnia, magram 

mogvianebiT am informaciis gamoyenebiT SesaZ-

lebelia fsiqologiuri zemoqmedeba adamian-

ze da Sesabamisad piradi cxovrebis amsaxveli 

informaciis gamoyeneba SantaJis gziT sxva-

dasxva politikuri, gamoZiebis, Tu piradi 

miznis misaRwevad subieqtis winaaRmdeg, rac 

daazaralebs demokratiuli sazogadoebis 

da Tavisufali adamianis ideas. 

vinaidan saqme exeba rogorc adamianis 

uflebebis dacvas, ise qveynis usafrTxoebis 

sakiTxebs, mniSvnelovania ara marto is, Tu 

vis unda hqondes komunikaciis saSualebe-

bidan informaciis realur droSi mopovebis 

ufleba anu vin unda iyos uflebamosili 

ganaxorcielos satelefono saubrebis fa-

ruli miyuradeba _ saxelmwifo Tu kerZo 

komunikaciis subieqti, aramed, amave dros, 

is, Tu rogor da ra meqanizmiT unda moxdes 

uflebamosili piris kontroli. 

faruli sagamoZiebo moqmedebebis ganxor-

cielebis oretapiani eleqtronuli sistemis 

qarTul sinamdvileSi damkvidrebis mTavari 

daniSnuleba aris personalur monacemTa 

dacvis inspeqtoris eleqtronuli Tanxmobis 

gareSe (samarTaldamcavi organos monito-

ringis sistemis meSveobiT), faruli mos-

menis SesaZleblobis gamoricxva. Tumca, aS-

karaa, rom radgan informaciis mopovebis Zi-

riTadi teqnikuri SesaZleblobebi anu mos-

menis sistema isev samarTaldamcav organoSi 

rCeba da mosmenas saqarTvelos samarTal-

damcavi organos operatiul-teqnikuri de-

partamenti axorcielebs monacemTa persona-

luri dacvis inspeqtoris eleqtronuli 

Tanxmobis gareSe, maSin faruli sagamoZiebo 

moqmedebebis (magaliTad, satelefono saub-
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ris faruli miyuradeba da Cawera) mxolod 

kanoniT SezRudva ver uzrunvelyofs kano-

nis mizans da ar warmoadgens garantias, 

rom adamianis uflebebi iqneba daculi.*  

zemoaRniSnulTan dakavSirebiT 2015 wlis 3 

Tebervals da 15 aprils saqarTvelos sakons-

titucio sasamarTloSi Sevida konstituciu-

ri sarCelebi (N625 da N640), sasamarTlom 2016 

wlis 14 aprilis №1/1/625, 640 gadawyvetile-

biT mosmenis arsebuli sakanonmdeblo regu-

laciebi arakonstituciurad cno.** 

samotivacio nawilSi mkafiod aris aRni-

Snuli, rom samarTaldamcavi organo (saga-

moZiebo funqciiT aRWurvili organo) `pro-

fesiulad aris dainteresebuli, flobdes 

rac SeiZleba met informacias, rac sagrZ-

noblad gaamartivebs Cadenili danaSaulis 

gamoZiebis process, iseve, rogorc ufro efeq-

turs gaxdis danaSaulis prevencias.“ amave 

dros, vinaidan samarTaldamcavi organo `pa-

suxismgebelia warmatebul gamoZiebaze, buneb-

rivia, rom yvelaze metad mis interesSia moi-

povos rac SeiZleba meti informacia. amitom 

aseTi saxelmwifo organoebis pirdapiri da 

mudmivi wvdoma eleqtronuli komunikaciis 

momsaxurebis mimwodeblebTan arsebul mona-

cemebsa da eleqtronuli komunikaciis Tavad 

procesze ganuzomlad zrdis cdunebas da 

riskebs, gamoZiebis interesebidan gamomdina-

re, uflebaSi dausabuTebeli da gaumarTle-

beli CarevisTvis.“ dainteresebuli mxaris 

xelSi realur droSi piradi xasiaTis infor-

maciis mopovebis teqnikuri SesaZlebloba 

qmnis pirad cxovrebaSi dausabuTebeli Ca-

revis mometebul safrTxes da, amave dros, 

subieqts didi fsiqologiuri wnexis qveS am-

yofebs, rac mas arTmevs moqmedebis Tavisuf-

lebas da SeiZleba gansazRvros misi qceva. sa-

konstitucio sasamarTlos samotivacio na-

wilSi aRniSnulia: `marTalia, arsebobs pre-

zumfcia, rom Sesabamisi uflebamosilebis 

mqone organo borotad ar isargeblebs am teq-

nikuri saSualebebiT, Tumca realur droSi 

piradi xasiaTis informaciis mopovebis teqni-

kuri SesaZleblobis (maT Soris programuli 

uzrunvelyofis) Seqmna, floba, administri-

reba da am saSualebebis gamoyenebiT piradi 

xasiaTis informaciaze pirdapiri wvdomis Se-

saZlebloba, aseve maidentificirebeli mona-

cemebis (metadatis) kopireba da Senaxva iseTi 

uwyebis mier, romelsac miniWebuli aqvs gamo-

Ziebis funqcia an aris profesiulad dainte-

resebuli am informaciis gacnobiT, qmnis pi-

rad cxovrebaSi dausabuTebeli Carevis mome-

tebul safrTxes.“ sakonstitucio sasamarT-

lom aRniSnuli gadawyvetilebis aRsrulebis 

bolo vadad daadgina 2017 wlis 31 marti.  

________________________ 
* saqarTvelos hqonda mware gamocdileba am kuTxiT. Tu faruli mosmena gaukontrolebeli darCeba, es imas 

niSnavs, rom mowyvladi jgufi SesaZloa iyos mTeli sazogadoeba anu saqarTvelos TiToeuli moqalaqe da aseTi, 
Tundac Teoriuli, safrTxis arsebobis SemTxvevaSi ver iqneba uzrunvelyofili demokratiuli saxelmwifos 
mTavari miznis _ adamianis uflebebis dacva. arc erT SemTxvevaSi, arc erT uwyebas ar unda hqondes kanonis 
farglebs gareT moqmedebisa da adamianis pirad cxovrebaSi ukanono Carevis SesaZlebloba. nebismieri aseTi 
SemTxveva, Tundac moqmedi e.w. "orgasaRebiani" sistemis funqcionirebis SemTxvevaSi, unda iqnes gamovlenili da 
mkacrad dasjili. 

** sakonstitucio sasamarTlos gadawyvetilebiT arakonstituciurad iqna cnobili saqarTvelos konstituciis me-

16 muxlTan da me-20 muxlis pirvel punqtTan mimarTebiT „eleqtronuli komunikaciebis Sesaxeb saqarTvelos kanonis~ 83 

muxlis pirveli punqtis „a“ qvepunqtis pirveli winadadeba, amave punqtis „b“ qvepunqtis pirveli winadadeba, saqarTvelos 

sisxlis samarTlis saproceso kodeqsis me-3 muxlis 31-e nawili da amave kodeqsis 1433 muxlis me-4 nawili. 
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sayuradReboa, rom araerT ganviTarebul 

evropul qveyanaSi monacemebis dacvis da 

kontrolis uflebamosileba miniWebuli 

aqvs kavSirgabmulobis kompaniebs, romlebic 

samarTaldamcav organoebTan TanamSromlo-

ben gamoZiebis interesebidan gamomdinare. 

kerZod, sasamarTlos Sesabamisi nebarTvis 

(orderis) wardgenis Semdeg kavSirgabmulo-

bis kompaniebi valdebuli arian ganaxorcie-

lon moTxovnili informaciis marTlzomie-

ri gadaWera-gadacema Sesabamisi samarTal-

damcavi organoebisaTvis.  

safrangeTSi komunikaciis momxmareblis 

maidentificirebeli monacemebis, teqnikuri 

monacemebis _ TariRi, dro da TiToeuli 

zaris xangrZlivoba, aseve zaris warmoSo-

bis da lokaciis Sesaxeb monacemebis Senax-

vis valdebuleba aqvs Tavad eleqtronuli 

sakomunikacio qselis operators misi re-

gistraciidan 1 wlis ganmavlobaSi. monace-

mebis Senaxva ZiriTadad xdeba kvlevis da 

gamoZiebis interesebidan gamomdinare. am in-

formaciis gacema saWiroebs sasamarTlos 

nebarTvas. 

espaneTSic operatori valdebulia Seina-

xos da daicvas monacemebi. monacemebis Se-

naxvis valdebuleba arsebobs komunikaciis 

ganxorcielebidan 12 Tvis ganmavlobaSi, rac 

maqsimum SeiZleba gagrZeldes 2 wlamde. 

aRniSnuli damokidebulia gamoZiebis mizneb-

sa da interesebze, aseve danaSaulis simZi-

meze. aseTi gadawyvetileba miiReba komunika-

ciis operatorebTan konsultaciis Sedegad.  

operatori monacems gascems mxolod ka-

noniT gansazRvrul SemTxvevaSi da sasa-

marTlos winaswari nebarTvis arsebobisas. 

kanoni operators, romelic uzrunvelyofs 

komunikaciis socialuri qselebis gamoyene-

bas da eleqtronuli komunikaciis servisiT 

sargeblobas, avaldebulebs miiRos saWiro 

teqnikuri zomebi da daicvas komunikaciebis 

saidumloeba. aRniSuli norma aseve ganmtki-

cebulia da gamomdinareobs espaneTis kons-

tituciis 18.3 da 55.2 muxlebidan. konstitu-

ciis aRniSnul muxlebSi asaxulia, rom ko-

munikaciis saidumloeba daculia garda im 

SemTxvevisa, rodesac arsebobs sasamarTlos 

Sesabamisi rezolucia uflebebis SezRud-

vis Sesaxeb. organuli kanoniT SesaZlebe-

lia dadgindes wesebi da SemTxvevebi, rode-

sac aucilebelia sasamarTlos CareviT da 

Sesabamisi saparlamento kontroliT adamia-

nis konstituciuri uflebebis SezRudva 

gansazRvruli pirebis mimarT, rac dakav-

Sirebuli unda iyos, Sesabamisi gamoZiebis 

interesebidan gamomdinare, SeiaraRebuli 

dajgufebis an terorisatuli dajgufebis 

saqmianobis winaaRmdeg brZolasTan. 

gaerTianebul samefoSi komunikaciis mona-

cemebis dacva evaleba sazogadoebrivi komu-

nikaciis provaiders. monacemebis Senaxvis va-

daa 12 Tve, konkretuli komunikaciis ganxor-

cielebidan. provaiders evaleba Sesabamisi 

teqnikuri da organizaciuli zomebis gatare-

ba, raTa daicvas monacemebi SemTxveviTi an 

ukanono ganadgurebis, SemTxveviTi dakargvis 

an Secvlis, an araavtorizebuli, an ukanono 

Senaxvis, damuSavebis, wvdomis an gamJRav-

nebisagan. monacemebze wvdomis ufleba aqvs 

mxolod specialur avtorizebul pirs. 

msgavsi wesi moqmedebs germaniasa da sa-

berZneTSi, sadac komunikaciis operators 

aqvs teqnikuri da organizaciuli SesaZleb-

loba faruli miyuradebis RonisZiebis gan-

saxorcieleblad. rogorc vxedavT, bevr 

ganviTarebul evropul saxelmwifoSi faru-

li miyuradebis teqnikuri SesaZlebloba 

aqvs Tavad sakomunikacio qselis operato-
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rebs, Tumca es imas sulac ar niSnavs, rom 

amiT zemoaRniSul mowinave evropul qveyneb-

Si saxelmwifo usafrTxoebis sakiTxi meo-

rexarisxovani an daucvelia. piriqiT, gan-

viTarebuli evropuli demokratia imis naTe-

li magaliTia, rom saxelmwifoSi erTdro-

ulad SesaZlebelia adamianis uflebebis 

dacva da saxelmwifos usafrTxoebis uzrun-

velyofa demokratiisTvis mometebuli riskis 

Semcveli normebis dawesebis gareSe. 

amdenad, realur droSi piradi xasiaTis 

informaciis mopovebis teqnikur SesaZleblo-

baze uSualo wvdomis funqciis CamorTmeva da 

gadacema uflebamosili pirisagan (mag. saga-

moZiebo organo) damoukidebeli pirisaTvis 

ar unda gavigoT rogorc saqarTvelos usaf-

rTxoebis sistemebis SesaZleblobebis Sesus-

tebisken mimarTuli gadawyvetileba. piriqiT, 

Zalze mniSvnelovania, rom faruli mosmenisa 

da miyuradebis funqcia im organos hqondes, 

romelsac aranairi interesi (politikuri, 

sagamoZiebo Tu piradi) ar gaaCnia ganaxor-

cielos kanonis gverdis avliT ukanono fa-

ruli mosmena-miyuradeba, aramed am damouki-

debeli uwyebis funqcia iqneba satelefono 

saubris faruli miyuradebis teqnikuri SesaZ-

lebloba da monacemebis miwodeba samarTal-

damcavi organoebisaTvis kanoniT gansazRv-

rul SemTxvevebSi. 

aseT SemTxvevaSi ufro efeqturad da har-

moniulad iqneba SesaZlebeli adamianis pi-

radi Tavisuflebis dacva da imavdroulad 

saxelmwifo usafrTxoebis uzrunvelyofa. 

amave dros piradi cxovrebis ufleba da 

aseve personaluri monacemebis dacvis uf-

leba ar aris absoluturi ufleba anu maTi 

SezRudva SesaZlebelia. cxadia faruli mo-

smena-miyuradeba xorcieldeba msoflios yve-

la saxelmwifoSi _ arademokratiulsa da de-

mokratiulSic, sadac specsamsaxurebi Zalian 

xSirad swored am saqmianobiT arian da-

kavebulni. 

komunikaciis saSualebaTa miyuradeba ada-

mianis piradi cxovrebis uflebaSi seriozu-

li Carevaa da amitom misi gamoyeneba mizanSe-

wonilia mxolod gansakuTrebul SemTxveveb-

Si, rodesac sxva saSualebebiT samarTleb-

rivi miznis miRweva naklebad efeqturia da 

safrTxe eqmneba kanoniT dacul sxva, ufro 

mniSvnelovan sikeTes (magaliTad, teroris-

tuli safrTxis Tavidan acileba da sxva) anu 

mizani unda iyos mkafio da kanoniT gan-

sazRvruli. faruli sagamoZiebo saqmianobis 

ganxorcielebisas aucilebelia proporciu-

lobis principis dacva, rac gulisxmobs imas, 

rom daculi unda iyos sajaro da kerZo 

interesebis Tanazomierebis principi. 

sakonstitucio sasamarTloc, Tavis mxriv, 

samotivacio nawilSi aRniSnavs, rom `ukidu-

resi aucileblobisas saxelmwifos SesaZ-

lebelia hqondes informaciis realur droSi 

miRebis ufleba. calkeul SemTxvevaSi, swo-

red informaciis realur droSi miReba SeiZ-

leba gaxdes erTaderTi efeqturi SesaZleb-

loba da safuZveli danaSaulis operatiulad 

gamoZiebisTvis. Tumca, uflebis darRvevis 

riski TavisTavad izrdeba, rodesac informa-

ciis realur droSi mosapoveblad saxelm-

wifo usafrTxoebis samsaxuri (an gamoZiebis 

uflebamosilebis mqone sxva organo) imav-

droulad flobs da administrirebas uwevs 

teqnikur saSualebebs, ganaTavsebs Sesabamis 

aparaturas uSualod sakomunikacio arx-

Tan/servisis mimwodebelTan, rac saboloo 

jamSi mas pirTa ganusazRvreli wris mos-

menis SesaZleblobas aZlevs. aseT pirobebSi 

saxelmwifos gansakuTrebiT moeTxoveba pro-

cesis damajerebeli gamWvirvalobisa da 
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kontrolis realurad efeqturi meqanizmebis 

demonstrireba, romelTa ararseboba an ara-

sakmarisoba swored saxelmwifos warmoaCens 

piradi cxovrebis xelSeuxeblobisTvis mTa-

var safrTxed, uflebis darRvevis wyarod.“  

  

daskvna 

xelisufali xSirad fiqrobs, rom misi 

mizani yvela saSualebas amarTlebs, maT So-

ris Zaladobas, SantaJs da motyuebas, Tumca 

naTelia, yvela araZaladobrivi da humanuri 

saSualebiT miRweuli mizani ukve niSnavs, 

rom is aris samarTliani da sazogadoeba 

mxars uWers mas. swored aseTi mizani gauZ-

lebs dros da amarTlebs mxolod araZala-

dobriv saSualebebs.  

kacobriobis istoria Tavisi arsebobidan 

dRemde aris adamianTa mier saxelmwifosa-

gan meti TavisuflebisaTvis brZolebis is-

toria. am WidilSi adamiani, Tavisi imanen-

turobidan gamomdinare, cdilobs gaTavi-

sufldes usamarTlo marwuxebisagan. adre 

Tu gvian, SantaJsa da Zaladobaze dafuZne-

buli mmarTvelobis sistema daingreva, vi-

naidan adamianisTvis bunebrivia swrafva Ta-

visuflebisken. es SeiZleba xangrZlivi, mag-

ram ufro Seuvali da ukuqcevadi procesia, 

vidre usamarTlo Zalaufleba, romelsac 

mtkice saZirkveli ar gaaCnia. 
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ABSTRACT. The article refers to the research done under the European Union Framework Programme Erasmus 

Mundus BACKIS (2012 - 2741 / 001 – EMA2). Wiretapping (telephone tapping) is a serious intervention in privacy. 
Therefore it should be used only in exceptional cases, when other legal remedies are less effective to provide public 
security. During the latent investigation the pro rata principle between public and private interests should be 
protected. 

Use of illegal technical capabilities for obtaining personal information in real time represents the fruit of the 
poisonous tree and has no evidential force. Though possession of this information by the third party and its use can 
make psychological pressure on a person. Therefore, private life data may be used as blackmail against the person for 
various political, investigative or personal purposes threatening democratic society. 

Therefore it is extremely important that the function of wire tapping to be be performed by the independent 
authorized body, without any political, investigative or personal interest in collecting of personal information. The 
function of this independent body will be to provide technical capability for the latent investigation and data transfer 
to human rights organs in the cases determined by the legislation. 
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KEY WORDS: Human rights bodies; monitoring system; personal data; two-key cryptosystem; wire tapping in real 
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АННОТАЦИЯ. Прослушивание средств коммуникации является серьезным вмешательством в права личной 
жизни человека. Поэтому его применение должно происходить только в особых случаях, когда другими 
средствами достижение правовой цели является менее эффективным и создается опасность для защищенных 
законом других более значимых общих, общественных благ. При проведении скрытного расследования 
необходимо, чтобы защищен был принцип пропорциональности публичного и частного интересов. 

Использование незаконных технических возможностей для сбора в реальном времени информации 
личного характера представляет собой плод отравленного дерева и не имеет доказательной силы. Хотя 
обладание этой информацией третьим лицом и впоследствии ее использование может оказать психоло-
гическое воздействие на личность. Следовательно, путем шантажа данные о личной жизни могут быть 
использованы для достижения различных политических, следственных, или личных целей против субъекта, что 
создает опасность самому существованию демократического общества. 

Исходя из этого, очень важно, чтобы функция скрытного прослушивания была у того органа, у которого нет 
никакого интереса (политического, следственного, личного) собирать информацию личного характера. 
Функцией этого независимого органа будет техническая возможность скрытного прослушивания телефонных 
разговоров и передача данных правозащитным органам в случаях, определенных законодательством.  

 

КЛЮЧЕВЫЕ СЛОВА: двухключевая система; персональные данные; правозащитные органы; прослушивание 
в реальное время; система мониторинга.  
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საქართველოს ტექნიკური უნივერსიტეტის სამეცნიერო შრომების კრებული არის ყოველკვარტა-
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• ავტორს შეუძლია საგამომცემლო სახლში პუბლიკაციისათვის მოგვაწოდოს ან ელექტრონული 
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ტია, აგრეთვე თანდართული  დოკუმენტაციის დასკანერებული ფაილები, მაგრამ კრებულის ერთ 

ნომერში გამოქვეყნდება მხოლოდ  ორი ნამუშევარი. 
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(ავტორები) და რეცენზენტები პასუხს აგებენ სტატიის შინაარსსა და ხარისხზე. 
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ანოტაცია უნდა იყოს: 
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 უნდა ასახავდეს სტატიის ძირითად შინაარსსა და კვლევის შედეგებს; 

 სტრუქტურირებული (მიჰყვებოდეს სტატიაში შედეგების აღწერის ლოგიკას). 
 

უნდა შეიცავდეს: 

 სტატიის საგანს, თემას, მიზანს (რომლებსაც უთითებთ იმ შემთხვევაში, თუ ეს არ არის ცხადი 

სტატიის სათაურიდან); 

 კვლევის ჩატარების მეთოდს ან მეთოდოლოგიას (სამუშაოს ჩატარების მეთოდის ან მეთოდო-

ლოგიის აღწერა მიზანშეწონილია იმ შემთხვევაში, თუ იგი გამოირჩევა სიახლით, საინტერესოა 

მოცემული ნაშრომის თვალსაზრისით); 

 კვლევის შედეგებს; 

 შედეგების გამოყენების არეალს; 
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 საკვანძო სიტყვებს, დალაგებულს ანბანის მიხედვით (ქართულ, ინგლისურ  და  რუსულ ენებზე); 

 სტატიაში ქვესათაურებით გამოკვეთილ შესავალს, ძირითად ნაწილს და დასკვნას; 

 სურათების ან ფოტოების კომპიუტერულ ვარიანტს, შესრულებულს ნებისმიერი გრაფიკული 

ფორმატით, გარჩევადობა _ არანაკლებ 150 dpi-სა. 
 

 ლიტერატურა 

 საერთაშორისო სამეცნიერო  ჟურნალების  მონაცემთა ბაზების რეკომენდაციით, გამოყენებული 

ლიტერატურის რაოდენობა სასურველია იყოს არანაკლებ ათისა. 

  

წარმოგიდგენთ გამოსაქვეყნებელ სტატიაში გამოყენებული ლიტერატურის გაფორმების წესს: 
 

ყველა ავტორის გვარი და ინიციალები მოცემული უნდა იყოს ლათინური ანბანის ასოებით, ე.ი. 

ტრანსლიტერაციით, სტატიის სახელწოდება _ თარგმნილი ინგლისურად, წყაროს (ჟურნალის, შრომების 

კრებულის, კონფერენციის მასალების) სახელწოდება _ ტრანსლიტერაციით; გამოსასვლელი მონაცემები 

_ ინგლისურ ენაზე (სტატიის ენა მიეთითება ფრჩხილებში). 

 

ლიტერატურა  (ნიმუში) 

1. Jacques Sapir. Energy security as a common advantages. 

http://www.globalaffairs.ru/rumbler/n_7780 (In Russian). 

2. “Official website of the International Energy Agency: 

http://www.iea org/topics/energysecurity/” (In English). 

3. International Energy Agency “Key World Energy Statistics” 2014 (In English). 

4. Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian) 

5. G.G. Svanidze, V.P. Gagua, E.V. Sukhishvili “Rene¬wable energy resources of Georgia”, Leningrad, 

Hydrometizdat, 1987, pp. 75-76 (In Russian). 

6. Revaz Arveladze, Tengiz Kereselidze ”The Georgian Full Independence of Electry Power Is Supported By 

Hydropower”. Sakartvelos Teqnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis 

Proceedings. N18 2014. Tbilisi (In Georgian). 
 

გთავაზობთ სტატიის წარმოდგენისთვის საჭირო დოკუმენტაციის ჩამონათვალს საქართველოს 

ტექნიკური უნივერსიტეტის თანამშრომლებისა და დოქტორანტებისთვის: 

 

• ორი რეცენზია (იხ. ნიმუში)  

http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx 

• ფაკულტეტის საგამომცემლო საქმის დარგობრივი კომისიის ოქმის ამონაწერი 

(იხ. ნიმუში) http://publishhouse.gtu.ge/site_files/aqtis forma.docx 

დოკუმენტები დამოწმებული უნდა იყოს ფაკულტეტის ბეჭდით. 

ავტორს შეუძლია ნიმუშად გამოიყენოს კრებულის ერთ-ერთი ბოლო ნომერი. 
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აქტის ნიმუში  
 

საქართველოს ტექნიკური უნივერსიტეტის __________________________________________ ფაკულტეტის 

სასწავლო-სამეცნიერო ლიტერატურის _______________________________________ დარგობრივი კომისიის 

 

ა ქ  ტ ი №________ 

,,_____,,_________,, 

სხდომას ესწრებოდნენ:  

დარგობრივი კომისიის წევრები:  

(მიუთითეთ კომისიის შემადგენლობა)  ________________________________________________________________________ 
________________________________________________________________________________________________ 
________________________________________________________________________________________________ 
________________________________________________________________________________________________ 
 

განსახილველი  სტატიის ავტორი/ავტორები: (მიუთითეთ სახელი და გვარი სრულად, სამუშაო ადგილი და 

სამეცნიერო წოდება, აკადემიური ხარისხი სრულად, ელ. ფოსტა, საკონტაქტო ტელეფონი). 

1. ______________________________________________________________________________________________ 
________________________________________________________________________________________________ 
2. ______________________________________________________________________________________________ 
________________________________________________________________________________________________ 
3. ______________________________________________________________________________________________ 
________________________________________________________________________________________________ 
 

რეცენზენტები: (მიუთითეთ სახელი და გვარი სრულად, სამუშაო ადგილი და სამეცნიერო წოდება, აკადემიური 

ხარისხი სრულად, ელ. ფოსტა, საკონტაქტო ტელეფონი). 

1. ______________________________________________________________________________________________ 
________________________________________________________________________________________________ 
2. ______________________________________________________________________________________________ 
________________________________________________________________________________________________ 
 

დარგის მოწვეული სპეციალისტები:  
________________________________________________________________________________________________ 
________________________________________________________________________________________________ 
________________________________________________________________________________________________ 
________________________________________________________________________________________________ 
 
1. ნაშრომის განხილვა 

________________________________________________________________________________________________ 
2. (მიუთითეთ ფაკულტეტის დასახელება) 

 სასწავლო-სამეცნიერო ლიტერატურის დარგობრივ კომისიაში  განსახილველად შემოვიდა 

ავტორის/ავტორების მიერ მომზადებული სამეცნიერო  სტატია 
________________________________________________________________________________________________ 

(მიუთითეთ სტატიის სრული დასახელება) 

სასწავლო-სამეცნიერო ლიტერატურის დარგობრივი კომისიის მიერ გამოყოფილია რეცენზენტები:  
1. ______________________________________________________________________________________________ 

2. ______________________________________________________________________________________________ 
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2. ნაშრომის საჯარო განხილვა 

1. მოისმინეს:  ავტორის/ავტორების (მიუთითეთ)  ინფორმაცია განსახილველად წარმოდგენილი სტატიის  

შესახებ. ________________________________________________________________________________________ 
________________________________________________________________________________________________
________________________________________________________________________________________________ 

 

ნაშრომის ანოტაცია 

________________________________________________________________________________________________
________________________________________________________________________________________________
________________________________________________________________________________________________ 

 

3. მოისმინეს: რეცენზენტის/რეცენზენტების (მიუთითეთ) არგუმენტირებული შეფასება სტატიის  

აქტუალურობის, სიახლის და გამოცემის მიზანშეწონილობის შესახებ. ________________________________ 

________________________________________________________________________________________________
________________________________________________________________________________________________ 

 

4. მოისმინეს: ფაკულტეტის ხარისხის უზრუნველყოფის სამსახურის დასკვნა-რეკომენდაცია 

(მიუთითეთ მომხსენებლის ვინაობა) _____________________________სტატიის გამოცემის შესახებ.  

 

აზრი გამოთქვეს:  

________________________________________________________________________________________________
________________________________________________________________________________________________
________________________________________________________________________________________________ 
 
დაადგინეს: 

საქართველოს ტექნიკური უნივერსიტეტის ფაკულტეტის 
________________________________________________________________________________________________ 

(მიუთითეთ ფაკულტეტის დასახელება) 

სასწავლო-სამეცნიერო ლიტერატურის დარგობრივ კომისიაში  განსახილველად შემოვიდა 

ავტორის/ავტორების მიერ მომზადებული სამეცნიერო  სტატია 
________________________________________________________________________________________________ 

(მიუთითეთ სტატიის სრული დასახელება) 

 

რეკომენდაციას უწევს სტატიის გამოქვეყნებას სტუ-ის შრომათა კრებულში.  

ფაკულტეტის დარგობრივი კომისიის თავმჯდომარე                                              

კომისიის მდივანი                                                                       

კომისიის წევრები:                                             ფაკულტეტის დარგობრივი კომისიის თავმჯდომარის  

                   ხელმოწერის სინამდვილეს ვადასტურებ   

                                                         ფაკულტეტის დეკანი                      (ხელმოწერა) 
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რეცენზიის ნიმუში 
 

 

1. ნაშრომის დასახელება სრულად 

 
 

 
2. ავტორის/ავტორების სამეცნიერო წოდება, სამუშაო ადგილი, საკონტაქტო 

ინფორმაცია ელ. ფოსტა 

 
 

 
3. ნაშრომში დასმული ამოცანის მოკლე მიმოხილვა 

 
 

 
4. გამოსაქვეყნებლად მომზადებული ნაშრომის აქტუალურობა 

 
 

 
5. ძირითადი ასპექტები, რომლებიც განხილულია ავტორის მიერ 

 
 

 
6. რეკომენდაცია ნაშრომის გამოქვეყნებისათვის  ( იმ შემთხვევაში თუ სარეცენზიო 

ნაშრომი სამეცნიერო სტატიაა, აუცილებელია  სამეცნიერო ჟურნალის დასახელების 

მითითება) 
 

 

 
7. რეცენზენტის გვარი და სახელი სრულად, სამუშაო ადგილი, სამეცნიერო წოდება, 

საკონტაქტო ინფორმაცია-ელ. ფოსტა (სტატიის რეცენზირების შემთხვევაში 

რეცენზენტის მონაცემები გამოქვეყნებული იქნება სტატიასთან ერთად)  
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Guidelines for Authors! 

 
 
 
Collection of Academic Works of Georgian Technical University is a quarterly refereed periodical included in 

several international journal lists.  

 An article (accepted in Georgian, English or Russian) is published in the original language; 

 The number of authors of an article should not exceed three; 

 Authors should submit original copies of one or more articles for publication to the publishing house or send scan 

versions to sagamomcemlosakhli@yahoo.com  along with supporting documentation, but only two articles from 

the same author(s) will be published in one edition; 

 

To submit scan versions via email please follow the instructions: 

 In the Subject line indicate the collection of works and the name(s) of author(s). 

 Attach the file(s) properly; 

 Use ZIP or RAR file compressors in case of large files to attach. 

 

 The article should be literal, well-structured and apply proper terminology to convey the author’s constructive 

arguments relevant to the subject. The authors and reviewers are responsible for the content and quality of an article; 

 The collection of works of GTU is a non-commercial publication and running the articles of our researchers and for 

PhD students is free of charge; 

 According to the Resolution No.200 of GTU Academic Council (22.01.2010), authors who are not the employees at 

the University, should make the preliminary payment by cash or transfer to have their paper published (10 GEL 

per page). Copy of the payment receipt should be enclosed with the supporting documentation (two reviews and 

a reference by the organization’s academic board on publishing the article in GTU collection of scientific papers). 

“Cost of article publication” shall appear as subject in the “purpose of payment” field. 

 

GTU  bank  details:  LEPL  Georgian  Technical  University;  organization’s  identification  number  211349192; 

beneficiary  bank:  State  Treasury;  beneficiary:  joint  treasury  account;  bank  code:  TRESGE22;  Account  number: 

treasury code 708977259. 

 

How to form an academic article: 

 The text should be presented in print-out form (A4), no less than 5 pages (margins - 2 cm, line spacing - 1,5); 

 Only MS Word versions of texts are accepted (doc or docx) presented electronically on any magnetic carrier; 

 For Georgian texts: font - Acadnusx, font size - 12 pt; 

 For English and Russian texts: font - Times New Roman, font size - 12 pt. 

 

The accompanying information to the article should include: 

 Universal Decimal Classification (UDC) 
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 Information about the author(s) and reviewers in Georgian, English and Russian: 

 Full name, academic title, email and phone number of each author; 

 Department, full name of organization – place of employment of each author, area/town, country; 

 Full name, email, academic title, department or place of employment of each reviewer. 

 

The article should include: 

 An abstract in Georgian, English and Russian (100-150 words long). For foreign readers an abstract is the only 

source of information about the content of an article and results of the research conveyed by it. An abstract 

therefore defines the reader’s interest towards the article and possibility of further outreach to the author for 

the full text, etc. 

 

An abstract should be: 

 Informative (free of generalized terms and statements); 

 Original (with quality translations in English and Russian with the proper application of terminology); 

 Specific (conveying the core content of an article); 

 Properly structured (consistent with the research results given in the article). 

 

An abstract should contain: 

 The subject, topic and objective of an article (indicated in case if these are not clear from the title); 

 Method  or  methodology  of  research  performed  (expected  to  be  described  when  and  if  this  method  or 

methodology are new and interesting with reference to the article); 

 Research results; 

 Area of application  of research results; 

 Conclusion. 

 

 Key words sorted by alphabet (Georgian, English and Russian); 

 Sections should be outlined Introduction, Main Part and Conclusion; 

 Digital version of drawings or images in any graphic format, resolution 150 dpi; 

 

 Reference 

 By the recommendations of Databases of International Scientific Journals the number of references should be 

no less than ten. 

How to form the reference section in the article: 

Name and surname of each author should be given in Latin letter initials, title of the articles – translated in English, 

name of the source (journal, collection of works, conference materials) – with transliteration (original language of the 

article should be indicated in brackets). 

 

References (sample) 

1. Jacques Sapir. Energy security as a common advantages. 

http://www.globalaffairs.ru/rumbler/n_7780 (In Russian). 
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2. “Official website of the International Energy Agency: 

http://www.iea  org/topics/energysecurity/” (In English). 

3. International Energy Agency “Key World Energy Statistics” 2014 (In English). 

4. Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian). 

5. Svanidze G.G., Gagua V.P., Sukhishvili E.V. “Rene¬wable energy resources of Georgia”, Leningrad, 

Hydrometizdat, 1987, pp. 75-76 (In Russian). 

6. Revaz Arveladze, Tengiz Kereselidze ”The Georgian Full Independence of Electry Power Is Supported By 

Hydropower”. Sakartvelos Teqnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis 

Proceedings. N18 2014. Tbilisi (In Georgian). 

 

Requirements for the submission of articles by the employees and for PhD students of Georgian Technical 

University: 

 Two reviews (see the sample at)   

http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx 

 Minutes of the sectoral committee of the faculty publishing  (see the sample at) 

http://publishhouse.gtu.ge/site_files/aqtis forma.docx 

Documents should be verified with the faculty stamp.  

 

Notice to Authors  
 

Authors may consider one of the previous editions of GTU Collection of Academic Works as an example  
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К сведению авторов! 

 

 

 

Сборник научных  трудов Грузинского технического университета является ежеквартальным реферируемым 

периодическим изданием, которое зарегистрировано в нескольких международных базах данных. 

 Статьи (принимаются на грузинском, английском, русском языках) публикуются на языке оригинала. 

 Количество авторов статьи не должно превышать 3. 

 Автор может предоставлять для публикации в Издательском доме или по электронной почте (на 

следующий адрес: sagamomcemlosakhli@yahoo.com) одну или несколько статей, а также в сканирован-

ных файлах сопутствующую документацию, но в одном номере могут быть опубликованы только две 

работы. 

 

 В случае статей, присылаемых по эл. почте, просьба предусмотреть следующие требования: 

‐ указать в эл. Subject‐е название сборника (тема) и фамилию автора (авторов); 

‐ использовать Attach (приложить файл); 

‐ в случае большого объема файла применить архиватор (ZIP, RAR). 

 

 Статья должна быть составлена грамотно, с соблюдением терминологии. Автор (авторы) и рецензенты 

несут ответственность за содержание и качество статьи. 

 Поскольку сборник трудов Грузинского технического университета является некоммерческим изданием, 

для сотрудников статьи публикуются бесплатно. 

 Согласно постановлению академического совета №200 (22.01.2010 г.), физическое лицо, не являющееся 

сотрудником университета, для публикации статьи в сборнике трудов должно заранее внести или перечислить 

необходимую сумму (1 страница стоит 10 лари) за статью и соответствующую документацию (две рецензии и 

направление научного совета организации о публикации статьи в сборнике трудов ГТУ), приложив справку об 

оплате. В графе «Назначение оплаты» следует записать «стоимость публикации статьи».  

 

Банковские  реквизиты  ГТУ:  Юридическое  лицо  публичного  права  (ЮЛПП);  Грузинский  технический 

университет;  идентификационный  код  211349192;  банк  приема;  государственная  казна;  название 

получателя: единый счет казны; код банка: TRESGE22; счет получателя: код казны 708977259. 

 

Предлагаем порядок оформления научной статьи: 

 статья должна быть представлена в напечатанном виде на странице формата А4, содержать не меньше 5 

страниц (поля – 2 см, интервал – 1,5); 

 статья должна быть выполнена в виде файла doc или docx (MS Word) и записана на любом магнитном 

носителе; 

 для грузинского текста применять шрифт Acadnusx, размер 12; 

 шрифт для английского и русского текстов Times New Roman, размер 12; 
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Статья должна сопровождаться  следующей информацией: 

 код УДК (Универсальная десятичная классификация). 

 

Сведения об авторе (авторах) на грузинском, английском и русском языках: 

 полностью имя и фамилия автора (авторов), E-mail, научная степень и контактный телефон; 

 название департамента, полное название организации – место работы каждого автора – страна, город; 

 полностью фамилии и имена рецензентов, адрес электронной почты, научное звание, название депар-

тамента или места работы. 

 

К статье должны прилагаться: 

 Аннотация на грузинском, английском и русском языках (100-150 слов). Для иностранных читателей 

аннотация является единственным источником информации о результатах исследований, приведенных 

в содержании статьи. Именно это определяет интерес ученого к работе и,  соответственно, желание 

начать дискуссию с автором, познакомиться с полным текстом статьи и т.д. 

 

Аннотация должна быть: 

 информационной (не должна содержать общих слов и фраз); 
 оригинальной (перевод на английском и грузинском языках должен быть качественный, при переводе 

следует использовать специальную терминологию); 
 содержательной (должна отражать основное содержание статьи и результаты исследования); 
 структурированной (следовать в статье логике описания результатов). 

 

Должна содержать: 

 предмет  статьи,  тему,  цель  (которые  указывают  в  том  случае,  если  это  не  ясно  из  заглавия 

статьи); 

 метод  или  методологию  проведенного  исследования  (описание  метода  или  методологии 

проведенной работы целесообразно в том случае, если они выделяются новизной, интересны с точки 

зрения данной работы); 

 результаты исследования; 

 ареал использования результатов; 

 выводы; 

 

 ключевые слова, расположенные по алфавиту (на грузинском, английском и русском языках); 

 в статье должны быть выделены подзаголовки: введение, основная часть и заключение (выводы); 

 компьютерные варианты чертежей или фотографий должны быть выполнены в любом графическом  
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