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aRmosavleT saqarTvelos mcire myinvarebis kvleva Tanamgzavruli 

distanciuri zondirebis da GIS teqnologiebis gamoyenebiT* 

larisa Sengelia, giorgi korZaxia, genadi Tvauri, murman ZaZamia 

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti, 

iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis 

m. nodias geofizikis instituti, garemos erovnuli saagento) 

 

 

reziume: ganxilulia aRmosavleT saqarTvelos mcire myinvarebis ZiriTadi maxa-

siaTeblebis gansazRvra Tanamgzavruli distanciuri zondirebisa da GIS (geo-sainfor-

macio sistemebi) teqnologiebis gamoyenebiT.  naCvenebia, rom Tanamgzavruli distanciuri 

zondireba da GIS teqnologiebi mniSvnelovani inovaciaa, romelTa saSualebiT mcire 

myinvarebis ZiriTadi maxasiaTeblebis gansazRvra saimedo Sedegebs iZleva. am Sedegebze 

dayrdnobiT miRebulia mniSvnelovani daskvnebi, romelTagan erT-erTi ZiriTadia is, rom 

mcire myinvarebis kvlevisaTvis Tanamgzavruli distanciuri zondirebis gamoyenebiT 

SesaZlebelia davadginoT, Tu rogor Seicvala maTi zomebi, romeli myinvari ufro metad 

Semcirda an saerTod gaqra. 

 

sakvanZo sityvebi: mcire myinvarebi; Tanamgzavruli distanciuri zondireba; GIS 

teqnologiebi. 

 

 

Sesavali 

aRmosavleT saqarTveloSi mravladaa mcire myinvarebi. TiToeuli maTganis farTobi 

0,5 km2-s ar aRemateba. mcire myinvarebis kvleva miwispira dakvirvebebis safuZvelze sakmaod 

SezRuduli iyo, bolo wlebis ganmavlobaSi ki faqtobrivad sruliad Sewyda. dRes maT  

Sesaswavlad efeqturad gamoiyeneba Tanamgzavruli distanciuri zondireba, romlis 

meSveobiTESesaZlebeli gaxda mcire myinvarebis maRali sivrciTi garCevadobis suraTebis 

mopoveba da Semdgom am suraTebisa da [1, 2] SromebSi aRwerili meTodologiis safuZvelze 

maTi konturebisa da maxasiaTeblebis dadgena. 

myinvarebis Sesaxeb standartizebuli informacia moyvanilia msoflio myinvarebis 

katalogSi−(World Glacier Inventory–WGI**
), romelic daculi da warmodgenilia msoflio 

myinvarebis monitoringis samsaxuris (World Glacier Monitoring Service−WGMS) veb gverdze: 

                                                 
* proeqti xorcieldeba SoTa rusTavelis erovnuli samecniero fondis finansuri xelSewyobiT 

(granti FR /586/9-110/13). winamdebare publikaciaSi gamoTqmuli nebismieri azri ekuTvniT avtorebs da 

SesaZlebelia ar asaxavdes SoTa rusTavelis erovnuli samecniero fondis Sexedulebebs. 
**

 WGI − msoflio myinvarebis katalogis eleqtronuli versia yofili sabWoTa kavSiris 

teritoriisaTvis Sedgenilia myinvarebis katalogis nabeWdi versiis safuZvelze. 
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www.wgms.ch. WGMS mdebareobs SveicariaSi. mas mWidro urTierToba aqvs q. boulderSi 

(aSS) Tovlisa da yinulis erovnul centrSi (National Snow and Ice Data Center–NSIDC) arsebul 

glaciologiis msoflio monacemTa centrTan da proeqtTan, romlis saxelwodebaa 

„miwispira yinulebis globaluri gazomvebi kosmosidan“ (Global Land Ice Measurements from Space 

– GLIMS). 

 

 

ZiriTadi nawili 

myinvarebis kvlevisTvis, zogadad, gamoiyeneba GLIMS-is monacemTa baza. es baza 

Seqmnilia Tanamgzavr TERRA-s ASTER (Spaceborne Thermal Emission and Reflection Radiometer) 

sensoris monacemTa safuZvelze [3]. es sensori, romlis maqsimaluri sivrciTi garCevadoba 

15 m-s Seadgens, xilul da infrawiTel diapazonebSi moipovebs monacemebs. 

sensor ASTER-is monacemebis saSualebiT SesaZlebelia 30 m sivrciTi garCevadobis 

reliefis cifruli modelis (Digital Elevation Model  − DEM) generireba. multispeqtrul Tana-

mgzavrul monacemebTan erTad ASTER DEM myinvarebis Seswavlis saukeTeso saSualebad 

iqca [4, 5]. Tanamgzavruli monacemebis damuSavebisaTvis gamoiyeneba GIS sistemebi −  Google 

Earth, BEAM Visat da Quantum GIS Lisboa.  

maRali sivrciTi garCevadobis Tanamgzavruli suraTebis xelmisawvdomi wyaroa prog-

rama Google Earth. saqarTvelos teritoriis umetesi nawilisaTvis es programa 0.5_0.8 m-is 

sivrciTi garCevadobis suraTebs gvTavazobs, rac myinvarebis konturebis didi sizustiT 

dadgenis saSualebas iZleva. programa Google Earth-is saSualebiT davamuSaveT NSIDC-is myin-

varebis msoflio katalogis monacemebi. 

gansaxilveli myinvarebi mcire zomis gamo GLIMS-is monacemTa bazaSi Setanili ar 

aris da, Sesabamisad, arc maTi konturebia mocemuli. mcire myinvarebis Sesaswavlad 

pirvel rigSi saWiro gaxda maTi identificireba. 

mcire myinvarebis Sesaxeb informacia daculia ssr kavSiris myinvarebis katalogSi. 

amave katalogSia informacia aRmosavleT saqarTvelos myinvarebis Sesaxeb [6_8]. 

Tanamgzavridan dedamiwis zedapiris monitoringis ganxorcielebaze  mniSvnelovan 

zegavlenas axdens amindis pirobebi, kerZod, Rrublianobis dros gadaRebuli Tanamgzav-

ruli suraTebis gamoyeneba sxvadasxva monacemis misaRebad faqtobrivad SeuZlebelia. 

myinvarebze dakvirvebisas am SezRudvas emateba TviT myinvaris zedapiris mdgoma-

reoba. aRsaniSnavia, rom am dros myinvari maqsimalurad Tavisufali unda iyos Tovlis 

safrisagan. kerZod, distanciuri monitoringi unda ganxorcieldes ablaciis damTavrebi-

dan pirveli Tovlis mosvlamde. Tanamedrove klimatis pirobebSi saqarTvelosaTvis es 

droiTi intervali moicavs agvistos bolodan daaxloebiT oqtombris dasawyisamde 

periods. 

myinvarebis konturebis gasavlebad gamoviyeneT Google Earth-is monacemTa bazaSi da-

culi maRali sivrciTi garCevadobis Tanamgzavruli suraTebi. kerZod, piriqiTi qedis, anu 

TuSeTis qedis mdinareebis auzis myinvarebisaTvis 2006 wlis 26 agvistoTi, xolo mdina-

reebis _ arxotiswylis da juTas auzebis myinvarebisaTvis 2011 wlis 22 seqtembriT da-

TariRebuli suraTebi. aRmosavleT saqarTvelos mcire myinvarebi Seswavlilia im Tanmim-

devrobiT, rogorc isini warmodgenilia myinvarebis katalogis cxrilSi, anu aRmosavle-

Tidan dasavleTisaken. gansaxilveli myinvarebi maTiYmcire zomis gamo GLIMS-is monacemTa 

bazaSi Setanili ar aris.  

programa Google Earth-is saSualebiT damuSavebuli NSIDC-is myinvarebis msoflio kata-

logis monacemebiT SesaZlebelia mxolod zogierTi maTganis saidentifikacio kodebis da-

dgena, riTac SesaZlebeli gaxda am myinvarebis saorientaciod gamoyeneba. 
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dasavleTi

mebi [6_8, 
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cxrili 1  

myinvarebis koordinatebiT dazustebuli saidentifikacio kodebi Sesabamisi saxelwodebiT 

da nomriT ssr kavSiris da msoflio myinvarebis katalogebSi 

 

№ № ssrk 

katal. 

sqemis 

მixedviT

 

ID 

WGI-is mixedviT 

ganedi 

Google 

Earth-is 

mixedviT 

ganedi 

WGI-is 

mixedviT

grZedi 

Google 

Earth-is 

mixedviT

grZedi 

WGI 

Mmixed. 

saxელწodeba 

da № 

ssrk 

katalogis 

mixedviT 

saxelwodeba

da № 

WGI 

formatis 

mixedviT 

1 6 SU4G09301006 42,479404 42,48 45,769522 45,78 92a  92A   

2 7 a SU4G09301007 a 42,484983 42 ,48 45,768290 45,78 92b   92B  

3 7 b SU4G09301007 b 42,486430 42,48 45,773772 45,77 92b   92B  

4 8  SU4G09301008 42,479497 42,48 45,769748 45,77 Cero 92 CHERO (92) 

5 9 SU4G09301009 42,484983 42,48 45,768290 45,77 92c 92V 

6 10 SU4G09301010 42,475403 42,48 45,752128 45,75 92d 92G 

7 11 SU4G09301011 42,475186 

 

42.48 45,733515 

 

45,73 aRm. diklo 

93 

VOSTOCHNY 

DIKLO (93) 

8 12 SU4G09301012 

 

42,472363 

 

42,47 45,715043 

 

45,72 

 

das. diklo 

94 

ZAPADNY 

DIKLO (94) 

9 13 a SU4G09301013a 42,492794 42,50 45,681857 

 

45,68 Cigos 

myinvari №5, 

96 

CHIGOS-

KINVARI 5 (96) 

10 13 b SU4G09301013 b 42,493194 42.50 45,685110 45,68 Cigos 

myinvari №5, 

96 

CHIGOS-

KINVARI 5 (96) 

11 14 SU4G09301014 42,502027 

 

42,50 45,675265 

 

45,68 

 

Cigos 

myinvari №4, 

97 

CHIGOS-

KINVARI 4 (97) 

12 15 SU4G09301015 
42,491326 

 

42,50 

 

45,648129 

 

45,65 

 

Cigos 

myinvari №1, 

100 

CHIGOS-

KINVARI 1 

(100) 

13 16 SU4G09301016 42,496920 

 

42.50 45,645728 

 

 

45,65 

 

 

samx.-das. 

didi xevi, 

101a 

JUGO-ZAPANY 

DIDIHEVI 

(101A) 

14 17 SU4G09301017 

 
42,.500871 

 

42,50 

 

45,639702 

 

45,63 

 

aRm. didi 

xevi, 101b 

VOSTOCHNY 

DIDIHEVI 

(101B) 

15 18 SU4G09301018 

 

42,504329 42,50 

 
45,633127 

 

45,63 

 

cent. didi 

xevi, 101c 

ZENTRAL'NY 

DIDIHEVI 

(101V) 

16 19 SU4G09301019 

 

42,503331 

 

42.50 45,624558 

 

45,62 

 

das. didi 

xevi, 101 

ZAPADNY 

DIDIHEVI (101) 

17 1 SU4G08012001 42,683965 42,68 44,865422 44,87 170 170 

18 2 SU4G08012002 42,670947 42,67 44,847976 44,85 169 169 

19 3 SU4G08012003 42,661115 42,67 44,842662 44,85 168 168 

20 96 SU4G08011096 42,616036 42,62 44,834045 44,83 193 193 

21 97 SU4G08011097 42,612081 42,62 44,821881 44,82 197 197 
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Sesaswavli myinvarebis konturebis validaciisaTvis gamoyenebulia gasuli saukunis 

60-iani wlebis ssr kavSiris topografiuli rukebi (1:50000), romlebsac Tavis droze myinva-

rebis katalogis Seqmnisas iyenebdnen.  

mas Semdeg, rac dadginda Sesaswavli myinvarebis saidentifikacio kodebi, SesaZlebeli 

gaxda aRmosavleT saqarTvelos mcire myinvarebis ZiriTadi maxasiaTeblebis gansazRvra. 

aRmosavleT saqarTvelos mcire myinvarebis vizualizacia Google Earth-is mixedviT da 

Sesabamisi topografiuli rukebi warmodgenilia me-4_6 nax-ebze. 

 

 

        
  

        a                                                b 
 

 

 

nax. 4. piriqiTi qedis mdinareebis _ Ceroswylisa da didoelTawylis xeobebSi mdebare  myinvarebi. 

 a _ 3DDvizualizacia da konturebi, b _ myinvarebis konturebis Sedareba topografiul rukasTan 

 

 

 

   
 

            aA   A                                       b  A     
 

 

nax. 5. piriqiTi qedis mdinareebis _ Cigoswylisa da didixevis xeobebSi mdebare myinvarebi. a _ 3D 

vizualizacia da konturebi, b _ myinvarebis konturebis Sedareba topografiul rukasTan 
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aA                                        b   A 

 

nax. 6. mdinareebis _ arxotiswylisa da juTas xeobebSi mdebare myinvarebi. a _ 3DD vizualizacia 

da  konturebi, b _ myinvarebis konturebis Sedareba topografiul rukasTan 

 

 

aRmosavleT saqarTvelos mcire myinvarebis ZiriTadi maxasiaTeblebis gansazRvri-

saTvis saWiroa myinvarebis vizualizaciis Semdgom maTi konturebis dazusteba. 

Sesaswavli myinvarebis mcire zomis gamo maTi firnis xazis dadgena Tanamgzavruli 

informaciiT vizualurad sakmaod rTulia, radgan myinvarebis kvebis da ablaciis areebi 

mkveTrad ar aris gamoyofili. Tumca firnis xazis dasadgenad, katalogis msgavsad, gamoi-

yeneba geferis meTodi. Tanamgzavruli suraTiT aseve rTulia mcire zomis myinvarebis 

mTliani da Ria nawilis mkveTrad gamijvna. im SemTxvevaSi, roca myinvarebis katalogis 

mixedviT mTliani da Ria aris mniSvnelobebi emTxveoda erTmaneTs, Tanamgzavruli 

informaciiT miRebuli Ria aris mniSvnelobebi Setanil iqna mTliani aris mniSvnelobaTa 

grafaSi. 

zemoT moyvanili meTodologiis safuZvelze dazustda mcire myinvarebis konturebi 

da ganisazRvra am myinvarebis ZiriTadi maxasiaTeblebi (cxrili 2). 

Tanamgzavruli informaciiT miRebuli myinvarebis maxasiaTeblebis katalogis mona-

cemebTan Sesadareblad saWiro iyo maTi Sesabamisi maxasiaTeblebis ssr kavSiris myinva-

rebis katalogSi moZieba.  
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me-2 cxrilis analizma aRmosavleT saqarTvelos mcire myinvarebis maxasiaTeblebis 

Sesaxeb gamoavlina: 

• myinvarebis sigrZe mcirdeba, gamonakliss warmoadgens erTi myinvari (SU4G09301009); 

• myinvarebis farTobi mcirdeba, gamonaklisia erTi myinvari (SU4G093010170), romlis 

farTobi ar icvleba; 

• myinvarebis minimaluri simaRle izrdeba, garda ori myinvarisa (SU4G09301009 da 

SU4G08012001); 

• gazomvis cdomilebis farglebSi umetesi raodenobis myinvarisaTvis maqsimaluri 

simaRle ar icvleba, magram zogierTi myinvarisaTvis _ mcirdeba. es aixsneba maTi zomebis 

simciriT. isini mdebareoben mTis kalTebze da daTbobis Sedegad maTi zomebi iklebs 

rogorc enis bolos, aseve zeda nawilSic. 

 

 

daskvna 

aRmosavleT saqarTvelos mcire myinvarebis identificirebisaTvis aRniSnuli meTo-

dologiis safuZvelze Catarda myinvarebis zusti geografiuli mibma, ramac myinvarebis 

identifikaciis sizuste uzrunvelyo.  

Sesaswavli myinvarebis saidentifikacio kodebis dadgenis Semdgom ganisazRvra mcire 

myinvarebis konturebi da maTi ZiriTadi maxasiaTeblebi. 

miRebuli monacemebis dawvrilebiTma analizma gamoavlina mcire myinvarebis cvli-

lebis Taviseburebebi. magaliTad, Tu didi zomis myinvarebisaTvis maqsimaluri simaRle ar 

icvleba, Catarebulma kvlevebma cxadyo, rom mcire zomis myinvarebisaTvis igi  mcirdeba. 

Catarebuli kvlevis safuZvelze SeiZleba davaskvnaT, rom mcire myinvarebis ZiriTadi 

maxasiaTeblebis gansazRvrisaTvis Tanamgzavruli distanciuri monitoringi friad efeqtu-

ria. es daskvna uaRresad mniSvnelovania, radgan adrec mcire myinvarebis kvleva miwispira 

dakvirvebebis safuZvelze Zlier SezRuduli iyo, xolo bolo wlebis ganmavlobaSi mcire 

myinvarebis kvleva faqtobrivad ar xorcieldeba. 

amdenad, mcire myinvarebis kvlevisas swored Tanamgzavruli distanciuri zondirebaa 

is ZiriTadi saSualeba, romlis meSveobiTac SesaZlebelia imis gageba, Tu rogor 

Seicvala maTi zomebi _ romeli myinvari ufro metad Semcirda an saerTod gaqra. 
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METEOROLOGY 
 
 

RESEARCH  OF EAST GEORGIAN SMALL GLACIERS ON THE BASIS OF REMOTE 

SENSING AND GIS TECHNOLOGIES  

L. Shengelia, G. Kordzakhia, G. Tvauri, M. Dzadzamia 

(Hydrometeorological Institute of Georgian Technical University, M. Nodia Institute of Geophysics of I. Javakhishvili 
Tbilisi State University, National Agency of Environment) 

 

Resume: There is considered the determination of East Georgian small glaciers main characteristics on the basis 
of satellite remote sensing and GIS technologies. There is indicated, that remote sensing and GIS technologies are 
important innovations for this objective and it gives the reliable results for determination of the characteristics of the 
small glaciers. Based on the small glaciers research outputs, the important conclusions are received, one of which is 
essential, particularly, satellite remote sensing can be used to estimate the small glaciers sizes, how it changed, which 
glaciers  sizes reduced more or disappeared in general. 

 
Key words: small glaciers; satellite remote sensing; GIS technologies. 
 

 

 

 

МЕТЕОРОЛОГИЯ 

 

ИССЛЕДОВАНИЕ МАЛЫХ ЛЕДНИКОВ ВОСТОЧНОЙ ГРУЗИИ НА ОСНОВЕ 

СПУТНИКОВОГО ДИСТАНЦИОННОГО ЗОНДИРОВАНИЯ И ГИС ТЕХНОЛОГИИ 

Шенгелия Л. Д., Кордзахия Г. И., Тваури Г. А., Дзадзамия М. Ш. 

(Институт гидрометеорологии Грузинского технического университета, Институт геофизики М. Нодия Тби-
лисского государственного университета им. И. Джавахишвили, Национальное агентство окружающей среды) 

 

Резюме: На основе спутникового дистанционного зондирования и ГИС технологии рассмотрены 
результаты исследований по определению основных характеристик  малых ледников Восточной Грузии. 
Показано, что спутниковое дистанционное зондирование и ГИС технологии являются важной инновацией - она 
дает  надежные результаты для определения  основных характеристик  малых ледников. На основе этих 
результатов получены важные заключения, основное из которых: для исследования малых ледников 
использование спутникового дистанционного зондирования дает возможность установить, как изменились их 
размеры,  которые из них наиболее уменьшились или вовсе исчезли. 

 
Ключевые слова: малые ледники; спутниковое дистанционное зондирование; ГИС технологии. 
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geografia 

 

 

 

deiZaxis lodi – bunebis fenomeni 

zaza leJava, kukuri wiqariSvili, nana bolaSvili, emil wereTeli,  

igor fiCxaia, roman Tolordava 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis  

vaxuSti bagrationis geografiis instituti, Cxorowyus istoriuli muzeumi,  

turistTa sainformacio centri)  

 

 

reziume: Cxorowyus municipalitetis sof. muxuris maxloblad, md. xobiswylis 

xeobaSi Catarebuli savele geomorfologiuri, karstul-hidrologiuri, speleologiuri 

da geofizikuri gamokvlevebis dros deiZaxis vokluzuri wyaroebis midamoebSi aRmoCenil 

iqna didi zomis (16 m garSemowerilobis) kargad damuSavebuli lodi. lodidan aRebuli 

monatexis laboratoriuli SemowmebiT dadginda, rom igi ar aris adgilobrivi 

warmoSobis da Camotanilia maRali simkvrivis qvatalaxovani Rvarcofis mier migarias 

kirqvuli masivis miRma mdebare baiosuri asakis tufqviSaqvebiT agebuli teritoriidan. 

 
sakvanZo sityvebi: eratikuli lodi; Rvarcofi; myinvari; kldezvavi. 

 

 

Sesavali  

eratikuli, anu gadaadgilebuli (`oboli~) qvis lodebi mravlad gvxvdeba kavkasionis 

samxreT ferdobebze, bzifisa da aragvis xeobebSi. sakmaod bevria CxalTis, sakenis, engu-

ris, cxeniswylis, rionis, abudelaurisa da sxva mdinareTa xeobebis saTaveebSi. zogierTi 

maTgani msoflioSi cnobil udides gadaadgilebul lodTa ricxvs miekuTvneba da Car-

Tulia turistul marSrutebSi [1]. 

es lodebi myinvarebisa da Rvarcofebis mier zogjer aTeul kilometrzea gadata-

nili. isini iseTi qanebisganaa nagebi, romlebic am adgilisaTvis ar aris damaxasiaTebeli. 

myinvaris an Rvarcofis mier gadaadgilebul lodebs, rogorc ukve aRvniSneT, eratikul 

an moxetiale lodebs uwodeben [2, 3]. es uzarmazari, momrgvalebuli da mogluvebuli gi-

ganturi zomis lodebis masa zogjer ramdenime tonas aRwevs. maT siaxloves niadagi 

rbili da fxvieria; irgvliv ki ZiriTadi qanebis gamosavlebi ar arsebobs. aseTi lodebi 

ufro xSirad Rrma, eroziuli xeobebis ferdobebzea gaSiSvlebuli. erTi SexedviT, gau-

gebaria, saidan moxvda es goliaTebi maTTvis „aramSobliur“ garemoSi. rogorc Cans, Cvens 

planetaze erT dros iseTi procesebi mimdinareobda, romlebsac SeeZlo es gigantebi ram-

denime aTeul kilometrze gadaeadgilebina. swored aseT Zaladaa miCneuli myinvarebi da 

Rvarcofuli nakadebi. isini arcTu iSviaTia kavkasionis maRalmTianeTSi [4].  

 

 

ZiriTadi nawili 

iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis vaxuSti bagrationis 

geografiis institutis saeqspedicio jgufis mier Cxorowyus municipalitetis sof. muxuris 
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midamoebSi SoTa rusTavelis erovnuli samecniero fondis mier dafinansebuli proeqtis 

farglebSi (FR/218/9-280/13) Catarebuli karstul-hidrologiuri kvlevebis dros md. xobiswylis 

xeobis marcxena Waliszeda pirvel terasul safexurze, mdinaris donidan 2─3 m simaRleze 

mikvleul iqna 16 m garSemowerilobisa da 5 m simaRlis (savaraudo masa 150─160 t) giganturi 

lodi, romelic `deiZaxis lodis~ saxeliT movnaTleT (nax. 1), radgan is adgili, sadac 

aRniSnuli lodia, `deiZaxis~ saxeliTaa cnobili, rac xmaurian, gamayruebels niSnavs. 

  

   
 

nax. 1. deiZaxis № 1 eratikuli lodi 

 

marTlac, lodis mdebareobis adgilidan 20_30 m simaRleze `Surubumus mRvimis~ 

(sulganabulis) Sesasvlelia, romlis fskeris qveda horizontebSi gamavali nakadi 100─150 

m-is zolSi mdinaris kalapotis donidan 0,5_1 m simaRleze 4_5 wyaros saxiT fron-

talurad gamoedineba Zveli kldezvavuri naSalidan. calkeuli wyaros debiti 0,5_1 m3/wm 

farglebSi meryeobs. wyaldidobisas Surubumus miwisqveSa auzidan nakadebis gantvirTva 

ufro gaZnelebulia. Aam dros wylis Siga auzis done sagrZnoblad iwevs zeviT da wyali 

amoRvras iwyebs ufro maRal hifsometriul niSnulebze ganlagebuli Zveli sifonuri 

derefnebidanac da es veeberTela nakadi (debitiT 30─35 m3/wm) zaTqiTa da grialiT xeobis 

ferdobs mTlianad faravs (nax. 2). 

 

 
  

nax. 2. lodis siaxloves gamomavali nakadi wyaldidobisas (2012 wlis zafxuli) 
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aramed gacilebiT maRali simkvrivis qvatalaxovani, romlis gareSe, gravitaciuli Zalebidan 

gamomdinare, aseTi didi qvis lodebis gadatana SeuZlebeli iqneboda.  

msgavsi, mniSvnelovani sididis da imave Sedgenilobis nawilobriv damarxuli lodi 

iqna aRmoCenili zemoaRniSnuli deiZaxis № 1 eratikuli lodis siaxloves, romelsac 

xelovnurad damuSavebis kvali etyoba da, Cveni varaudiT, igi, albaT, sakulto 

daniSnulebiT gamoiyeneboda (nax. 4). 

 

 
 

nax. 4. deiZaxis № 2 eratikuli lodi 

 

gamoricxuli ar aris md. xobiswylis xeobis gayolebiT (aRma mimarTulebiT) an 

deiZaxis lodebis siaxloves sxva, ufro didi lodebis arsebobac. iqve mravladaa mcire 

zomis adgilobrivi warmoSobis wvimisa da koroziisagan daxruli zedapirebiT 

gamorCeuli didi kirqvuli lodebi (nax. 5).  

sayuradReboa, rom profesor levan maruaSvilis mier md. xobiswylis xeobis zemo 

welSi, misi marcxena Senakadis ─ Cegolas xeobaSi, egrisis qedis samxreT ferdobze, z. d. 

1900 m simaRleze mikvleul iqna Zveli myinvaris mier gadaadgilebuli kirqvis lodebi, 

romlebic „saqarTvelos wiTel wignSi“ [6] Cegolas lodebis saxeliTaa Setanili. 

mkvlevris azriT, es „gigantebi“ xeobis fskerze neokomuri kirqvebis izolirebuli 

STenili masividan – mwverval Cegoladan (2811 m) Zveli myinvaris mier maTi gadaadgilebis 

Sedegia [7]. 

 

 
 

nax 5. wvimisa da koroziisagan daxruli adgilobrivi warmoSobis kirqvis lodi 
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daskvna 

amrigad, md. xobiswylis xeobaSi Surubumu-lugelis monakveTze Catarebuli savele 

speleologiur gamokvlevebs CvenTvis moulodneli da sasiamovno Sedegi mohyva. mikvleul 

iqna axali, iSviaTi geografiuli obieqti, aqamde ucnobi araorganuli bunebis Zegli – 

moxetiale (eratikuli) lodi, romelic Setanili iqneba saqarTvelos bunebis unikalur 

ZeglTa siaSi. momavalSi md. xobiswylis xeobaSi gamaval turistul marSruts Surubumus 

SesaniSnav mRvimesTan da mimzidvel karstul reliefTan, kanionebTan, efeqtur 

CanCqerebTan, vokluzur wyaroebTan erTad Seemateba zemoaRniSnuli deiZaxis lodic.  
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GEOGRAPHY 
 

DEIDZAKHI BOULDER – THE PHENOMENON OF NATURE  

Z. Lezhava, K. Tzikarishvili, N. Bolashvili, E. Tzereteli, I. Pichkhaia, R. Tolordava 

(Vakhushti Bagrationi Institute of Geography of I. Javakhishvili Tbilisi State University, Hystorical museum of 
Chkhorotzku , Tourist information center) 

 
Resume: In the vicinity of the village Mukhuri of Chkhorotzku municipality in the Khobistzkali gorge during 

the geomorphological, karst-hydrological, speleological and geophysical research our attention was paid to the well 
processed large size (16 m) boulder. Based on the laboratory researches there was determined, that boulder is a different 
rock type, than the bed-rock, on which it is located. The boulder is deposited by the high density stone-mud landslide 
from the territory over the Migaria limestone massif, which is composed by Bajocian age tuff-sandstone. 

  
Key words: erratic block; mud flow; glacier; rockfall. 
 

 
 

 ГЕОГРАФИЯ 

ГЛЫБА ДЕЙДЗАХИ – ФЕНОМЕН ПРИРОДЫ 

 

Лежава З. И., Цикаришвили К. Д., Болашвили Н. Р., Церетели Э. Д., Пичхаиа И. С., 

Толордава Р. Р. 

(Институт географии Вахушти Багратиони Тбилиcского государственного университета им. Ив. 
Джавахишвили, Чхороцкуский исторический музей, Информационный центр туризма) 

 

Резюме: Вблизи с. Мухури Чхороцкуского муниципалитета проведены полевые геоморфологические, 
карстово-гидрологические, спелеологические и геофизические исследования. В окрестностях воклюзов 
Дейдзахи была найдена окатанная глыба большого размера (ее окружность достигает 16 м). Лабораторный 
анализ куска этой глыбы, а также результаты проведенных нами геолого-геоморфологических исследований, 
показали, что эта глыба не местного происхождения. Она была перемещена грязево-каменным селевым 
потоком большой плотности из участка, сложенного байосскими туфопесчаниками, вблизи от известнякого 
массива Мигария.  

 
Ключевые слова: эратическая глыба; селевой поток; ледник; обвал. 
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speleologia 

 

 

 

samxreT imereTis kirqvuli raionis karstul-speleologiuri kvlevis 

winaswari Sedegebi 

zaza leJava, kukuri wiqariSvili, giorgi dvalaSvili, giorgi CarTolani, 

giorgi xuciSvili 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis vaxuSti bagrationis 

geografiis instituti) 

 

 

reziume: samxreT imereTis kirqvuli raionis karstuli procesebi da formebi dRemde 

saTanadod ar aris Seswavlili. mkvlevarTa umravlesobas aRniSnul zolSi karstuli 

formebi ar SeuniSnavT.  

Catarebuli gamokvlevebis safuZvelze dadginda, rom samxreT imereTis kirqvul 

raionSi Semavali bzvanis monoklinuri mTis masivi mTlianad agebulia zedacarculi 

kirqvebiT da warmoadgens tipur kirqvul mTas, sadac reliefis eroziul-denudaciur 

formebTan erTad kargad aris gamoxatuli klasikuri kirqvuli masivebisaTvis 

damaxasiaTebeli zedapiruli da miwisqveSa karstuli formebi. es ki SesaZleblobas 

iZleva aRniSnuli regioni, winamorbedi mkvlevrebis mosazrebisagan gansxvavebiT, calke 

izolirebul dabalmTian kirqvul masivad gamoiyos. aqedan gamomdinare, dasavleT 

saqarTvelos kirqvul zols Seemata axali, dRemde ucnobi bzvanis kirqvuli masivi. garda 

amisa, saWiroa wyalkargvis kerebis drouli gamovlena, raTa Catardes miwisqveSa wylebis 

trasirebis indikatoruli eqsperimentebi da, Sesabamisad, SemuSavdes sasmeli wylis 

gaWuWyianebis Tavidan acilebis praqtikuli rekomendaciebi.  

  

sakvanZo sityvebi: karsti; mRvime; Zabri; teqtonika. 

 

 

Sesavali  

samxreT imereTis mTiswina zolis reliefi warmodgenilia borcviani da dabali mTe-

biT, romlebic teqtonikurad moqceulia gardamaval zolSi guriis baqnidan geosinkli-

nisaken; amasTan, warmodgenilia antiklinebiT, sinklinebiT da garTulebulia SecocebebiT, 

rRvevebiT, nasxletebiT, napralTa sistemebiT. reliefis formirebaSi swored aRniSnulma 

procesebma Seasrula gadamwyveti roli, ris Sedegadac aq gabatonebulia kargad 

gamoxatuli teqtonikuri safexurebi da rRvevebSi Casaxuli mdinareTa xeobebi. aRmavali 

vertikaluri moZraobebis da teritoriis eroziuli danawevrebis kvaldakval icvleboda 

mdinareuli qseli da viTardeboda reliefis reliqturi formebi (terasebi, unagirebi, 

mkvdari xeobebi da a. S.), rasac xeli Seuwyo zeda eocenuri terigenuli naleqebis 

intensiurma gadarecxvam. 

teritoriis reliefi kargadaa Seswavlili, Tumca aq ganviTarebuli reliefis kars-

tuli formebis Sesaxeb araferia naTqvami da mxolod gakvriTaa miTiTebuli zedapiris sxva-

dasxva ubanze (baRdaTidan aRmosavleTiT 10 km-ze, vanis samxreT-aRmosavleTiT da sof. 

gomTan) kunZulebis saxiT gamomavali zedacarculi karbonatuli qanebis gavrcelebis 

Sesaxeb. 
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reliefze ganeduri mimarTulebiT kargad Cans dabali mTebis saxiT warmodgenili, 

morfologiurad mkveTrad gamoxatuli monoklinuri masivebis monacvleoba. Cveni yurad-

Reba miipyro soflebis ─ bzvanis, isriTis da dixaSxos midamoebSi gaSiSvlebulma zeda-

carculma kirqvebma, romlebic mniSvnelovani napralianobiT da dakarstulobiT gamoir-

Ceva (kirqvebTan erTad warmodgenilia mergelebi da qviSaqvebi). am qanebiTaa agebuli 

zemoT aRniSnuli erT-erTi monoklinuri struqturis mTa (seri), romelsac Cven bzvanis 

mTa vuwodeT. profesorebi levan maruaSvili da grigol devdariani mas tipur kirqvul 

mTas uwodebdnen, Tumca iqve miuTiTebdnen, rom aq karstuli formebi SeniSnuli ar iyo [1]. 

Salva yifiani saqarTvelos karstuli zolis daraionebis sqemaSi calke gamoyofda 

samxreT imereTis kirqvul raions [2]. aRsaniSnavia, rom cnobili karstologis, profesor 

zurab tintilozovis (tataSiZis) monografiaSi [3] am teritoriis karstis Sesaxeb cnobebi 

ar moipoveba. oTar CxeiZe samxreT imereTis mTiswineTis raionis daxasiaTebisas aRniSnavs: 

`erTsarTuliani gorak-borcviani dabalmTiani landSafti, zomierad nestiani subtro-

pikuli haviT, karsts moklebuli, eroziuli formebis gabatonebiT...~… [4, 5].…  

 

 

ZiriTadi nawili 

sakvlev teritoriaze karstuli procesebi da formebi, rogorc Cans, jer kidev ar 

aris saTanadod Seswavlili. ufro metic, mkvlevarTa umravlesoba raionis farglebSi 

karstuli formebis ganviTarebis siRaribeze miuTiTebs. aqedan gamomdinare, karstuli 

movlenebis Seswavlis mizniT saWiro gaxda samxreT imereTis kirqvul raionSi dazverviTi 

xasiaTis savele karstul-speleologiuri kvlevebis Catareba. 

bzvanis mTa, romelic samxreT imereTis mTiswineTis dabali wina serebis da gorak-

borcviani reliefis zolSia moqceuli, warmoadgens monoklinuri struqturis izoli-

rebul kirqvul masivs, romlis sigrZe 11 km-s, xolo maqsimaluri sigane 2 km-s aRemateba. 

mTis masivis absoluturi simaRleebi 300─400 m-is farglebSi meryeobs, calkeul SemTxve-

vebSi 500 m-s aRemateba. teritorias dasavleT nawilSi diagonalurad kveTs md. sulori 

Tavisi SenakadebiT (nax. 1).  

 

 
 

nax. 1. geologiur rukaze isriT naCvenebia bzvanis monoklinuri kirqvuli mTis qveraioni 

 

aRniSnuli mTis masivi CrdiloeTiT mdebare kolxeTis dablobisagan gamoyofilia 

suram-gokiSuris Secocebis xaziT, xolo danarCeni sami mxridan SemosazRvrulia kargad 

gamoxatuli rRvevis xazebiT. amrigad, bzvanis mTa warmoadgens mezoreliefis teqtogenur 
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formas, romelic garTulebulia meoreuli rRvevebiT, wyvetebiT da teqtonikuri nap-

ralebis xSiri qseliT, ris gamoc masivis amgebi kirqvebi Zlier damsxvreuli da danapra-

lebulia. napralTa sistemebi zogan gaSiSvlebulia, xSirad ki mniSvnelovani simZlavris 

deluvioniTaa dafaruli. masivis samxreT kideSi, wyalgamyofze gamavali rRvevis xazis 

gayolebiT, zedacarcul kirqvebs, teqtonikuri pirobebidan gamomdinare, odnav samxreTiT 

daxrili subhorizontuli wola axasiaTebs, rac ganapirobebs miwisqveSa karstuli wyle-

bis gadaadgilebas samxreTis mimarTulebiT, Tumca miwisqveSa wylebis gantvirTva Ziri-

Tadad xdeba kirqvebis saerTo daxrilobis mimarTulebiT CrdiloeTisaken da Crdilo-da-

savleTisaken. miwisqveSa wylebis gantvirTvaze mniSvnelovan gavlenas axdens md. suloris 

xeoba, romelic kveTs aRniSnul monoklinur sers da qmnis adgilobrivi eroziis baziss. 

saerTod, bzvanis mTis masivisaTvis damaxasiaTebelia gankerZoebuli (izolirebuli) miwis-

qveSa karstuli nakadebi, romelTa formirebas xels uwyobs zedacarculi kirqvebis ara-

erTgvarovani liTologiuri Sedgeniloba, reliefis Zlieri danawevreba da teqtonikuri 

napralebis xSiri qseli. aq mcire monakveTze yalibdeba miwisqveSa wylebis adgilobrivi 

wyalSemkrebi auzebi da reliefis gadakveTis (gardatexis) ubnebSi xdeba maTi swrafi gan-

tvirTva, rasac xels uwyobs kirqvebis qveS ganlagebuli wyalsakavi Sreebi. aqedan gamom-

dinare, aeraciis (vertikaluri) hidrodinamikuri zonis simZlavre didi ar aris da 

ramdenime aTeul metrs Seadgens. masivis farglebSi karstuli wyaroebis SezRuduli 

gavrceleba da maTi mcire debitebi Rrma teqtonikuri napralebis saSualebiT wylebis 

siRrmeSi gadaadgilebis mimaniSnebelia. araa gamoricxuli maTi kavSiri kolxeTis ar-

teziul auzTan. 

zemoaRniSnul mkvlevarTa naSromebSi sakvlev teritoriaze ganviTarebuli qvabule-

bi, mkvdari xeobebi, uvalebi da a. S. moxseniebulia rogorc mdinareTa eroziuli dana-

wevrebisa da maTi qselis gardaqmnis Sedegad warmoqmnili eroziuli formebi, xolo kars-

tuli procesebis roli ugulebelyofilia. Catarebuli kvlevebis safuZvelze ki dadgin-

da, rom reliefis formirebaSi karstul procesebs eroziul procesebTan erTad mniSv-

nelovani adgili ukavia. 

bzvanis mTis masivis SemomsazRvreli siRrmuli rRvevebi (nax. 1) Tanmxleb wyvetebTan 

da napralebTan erTad dakarstvisaTvis xelsayrel pirobebs qmnis. zedapiruli karstuli 

formebi warmodgenilia rogorc Cveulebrivi `Zveli xeobebiT", maTSi ganviTarebuli 

karebiT, ZabrebiT, uvalebiT, WebiT, ise farTo da Caketili qvabulebiTa da RrmulebiT. 

 

     
nax. 2. karuli zedapiris fragmenti     Nnax. 3. karstuli Zabri mRvimis mimdebare  

                                            teritoriaze 

 

zogierTi Rrmuli „poliesagan" gansxvavdeba uswormasworo fskeriT da mniSvnelo-

vani mudmivi nakadis ararsebobiT. maTi genezisi eroziul-denudaciuri procesebiT aris 

ganpirobebuli, Tumca ar gamovricxavT karstuli procesebis da teqtonikuri napralebis 

rolsac. karstuli Zabrebis genezisi, tipebi da morfometriuli monacemebi sakmaod mra-
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valferovania. gansakuTrebiT farTo gavrceleba aqvs CawoviT gaCenil, anu koroziul-

sufoziur, Zabrebs, romelTa fskerze zogan ponorebia ganviTarebuli. xSirad ponorebi 

amoqolilia ngreuli qanebiT an deluvioniTaa dafaruli. zogan Zabris fskerze ponori 

Caqceulia, ris Sedegadac karstuli Waa warmoqmnili. es ukanaskneli ZiriTadad dakavSire-

bulia teqtonikuri napralebisa da wyvetebis gadakveTis zonebTan. erT-erT aseT ZabrSi 

fskeris Caqcevis Sedegad ganviTarebuli xvreliT iwyeba mRvimis Sesasvleli, romelic Cve-

ni jgufis mier iqna gamokvleuli.  

mRvime mosaxleobisaTvis cnobilia da adgilobrivebic xSirad stumroben mas (infor-

macia mRvimis arsebobis Sesaxeb Tsu-is magistrant salome xoneliZisagan SevityveT. 90-iani 

wlebis bolos mRvimeSi mTamsvleli roman kaWkaWiSvili Casula. gasul wels eqspedicia 

klub `TeTnuldsac~ Cautarebia, Tumca mRvimis mecnieruli Seswavla da kopleqsuri gamok-

vleva ar momxdara). 

mRvime mdebareobs vanis municipalitetis sof. bzvanSi, e. w. „rodinas" ubanSi („na-

varskvlavebSi"), z. d. 390 m-ze.  

mRvime ganlagebulia zedacarcul kirqvebSi da miekuTvneba teqtonikur napralSi gamo-

muSavebul kombinirebul mRvimeTa tips, sadac warmodgenilia mokle, vertikaluri safe-

xurebi da horizontuli monakveTebi meandrirebuli wyliani viwro derefnebis saxiT (nax. 4). 

 

 
 

nax. 4. bzvanis mRvimis gegma da Wrili 

 

 mRvime iwyeba 15─20 m diametrisa da 10─12 m siRrmis karstuli Zabris fskerze gax-

snili 2─2,5 m simaRlisa da 1 m siganis CasasvleliT, romelic Crdilo-aRmosavleTiT 1500-

iT aris orientirebuli (nax. 5). 

 CasasvlelTan 4─5 m siRrmis safexurs swrafad ebmis 8─10 m siRrmis Sveulkedle-

biani Wa, romlis fskerze mofenilia kirqvis giganturi lodebi. 

 

                  
            nax. 5. CaqceviTi Zabris fskerze N               nax. 6. 4_5 m siRrmis safexuri  

                gaxsnili Casasvleli                              mRvimis dasawyisSi 
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nawili lodebisa napralSi ganviTarebul safexurebzecaa gaWedili. fskerze 

gaxsnili momcro darbazis sigane 4─5 m-ia, Weris simaRle napralis gayolebiT 15 m-s aR-

wevs. darbazs 15─20 m-is Semdeg mosdevs 250 m sigrZis tipuri meandrirebuli derefani (mi-

marTuleba 2250), romlis minimaluri sigane 0,3 m, xolo maqsimaluri 2─3 m-ia, Weris si-

maRle mRvimis mTel sigrZeze 7─8 m-s aRwevs (nax. 6_8). 

 

        
  

       nax. 7. 8_10 m siRrmis Sveulkedlebiani Wa N          nax. 8. napralSi gaWedili lodi 

 

mRvimeSi naRvenTi formebi sustadaa ganviTarebuli. sawyisi wina monakveTis kedlebze 

warmodgenilia mcenareTa fesvebi. mRvimeSi gaedineba mcire debitis (0,3─0,5 l/wm) mqone 

nakadi, romelic zedapirze, Casasvlelidan 15 m-is moSorebiT kldis napralidan (1800-iT 

orientirebuli samxreTiT) gamoedineba. 

napralSi wylis temperatura 9,5 0C-ia, xolo mRvimeSi – 10 0C. gamdinare nakadi 

derefnis gaswvriv 0,5_0,8 m siRrmis gubeebs aCens. haeris temperatura mRvimeSi 12,5 0C-ia.  

mRvimis boloSi (220 m sigrZeze) dabali (0,5 m) da viwro (0,5_1,0 m) gasasvlelis fskeri 

mTlianad wyliT aris dafaruli. tbis miRma meandrirebuli derefani 2050-ia, romlis 

daZlevis Semdeg ixsneba SedarebiT farTo derefani TeTri, qaTqaTa naRvenTi formebiT. 

aRniSnuli derefani imdenad viwrovdeba, rom gavla SeuZlebeli xdeba (nax-ebi 9 da 10). 

 

        
 

nax. 9. viwro meandrirebuli derefnis N         nax. 10. wyliT dafaruli derefnis  

          erTi monakveTi                                        fskeri 
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miwis qveS aRebulma azimutis mimarTulebam garemomcveli teritoriis zedapirze 

kirqvebisa da mergelebis kontaqtis zolSi, mkvdari xeobis fskerze aRniSnuli mRvimis da-

boloebasTan lodebSi gaCenil sifonur tbasTan migviyvana. amrigad, mRvimis jamurma 

sigrZem 300 m-s miaRwia. 

sifoni zedapirTan dakavSirebulia 0,5 m diametris xvreliT, saidanac gamoedineba ze-

moT aRwerili 0,3–0,5 l/wm debitis mqone nakadi. sifonis siRrme 0,6–0,7 m-ia da masSi SeR-

weva SeuZlebelia mcire mesangruli samuSaoebis Sesrulebis gareSe.  

cxadia, karstuli reliefis ganviTareba bzvanis mTis masivze samxreT imereTis 

mTiswina-borcviani zolis geologiuri ganviTarebis da, saerTod, reliefis ganviTareba-

Camoyalibebis fonze mimdinareobda. aqedan gamomdinare, mokled SevCerdebiT regionSi 

karstuli procesebis evoluciis sakiTxebze. 

am mxriv sayuradReboa Tanamedrove geomorfologiuri ciklis dawyebiTi faza (sar-

matis Semdgomi), romelic sakvlevi teritoriis farglebSi hidroqselis susti CaWriT ga-

moixata. aRniSnul periodSi masivis farglebSi mdinareebi jer kidev ver aRwevdnen advil-

Slad qanebamde da karsti saerTod ar warmoiqmneboda. intensiuri da wyvetili aRmavali 

teqtonikuri moZraobebis kvaldakval mimdinareobda mTis masivis intensiuri eroziuli 

danawevreba. mas Semdeg, rac xeobaTa qseli CaWril iqna kirqvebis wyebaSi, xolo masze 

ganlagebuli mesameuli qanebi gadairecxa an gaTxelda, masivze Seiqmna dakarstvisaTvis 

xelsayreli pirobebi. am mxriv aRsaniSnavia suram-gokiSuris Secoceba, romlis gaswvriv 

dawyebulma aWara-imereTis qedis azevebam da kolxeTis dablobis daZirvam gamoiwvia bzva-

nis masivis azeveba da masTan dakavSirebuli intensiuri siRrmiTi erozia da, Sesabamisad, 

reliefis Zlieri da intensiuri danawevreba, nasxletebisa da Rrma teqtonikuri napra-

lebis warmoSoba. 

mdinareebis intensiur siRrmiT CaWras Tan sdevda miwisqveSa wylebis gaaqtiureba da 

karstuli siRrueebis damuSaveba. hidrografiulma qselma zedacarcul kirqvebamde miR-

wevisTanave daiwyo masSi gaJonva da yofili kalapotis qveS miwisqveSa siRrueebis Casaxva-

ganviTareba (rogorc Cven mier aRwerili `bzvanis mRvimea~). zogierTi zedapiruli nakadi 

daSra da xeobebma Sewyvita eroziuli ganviTareba. amave dros md. sulori da misi Zi-

riTadi Senakadebi ganagrZobda intensiur siRrmiT erozias, ris gamoc gamoimuSaves aR-

mavali ganviTarebis axalgazrda mTiani mxareebisaTvis damaxasiaTebeli Rrma, V-sebri xeo-

bebi. amitomaa, rom aRniSnuli mkvdari xeobebi amJamad mTavar mdinareTa da maTi ZiriTadi 

Senakadebis Ziridan ase maRlaa gavrcelebuli. sakvlev teritoriaze yofili hidrogra-

fiuli qselis moqmedebis Sedegebi sakmaod bevria (nax. 11). 

 
 

nax. 11. paleoxeoba (mkvdari xeoba) bzvanis mRvimis mimdebare teritoriaze 
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 Zveli hidrografiuli qselis (mkvdari xeobebi) sadinarebis gaswvriv intensiuri 

dakarstvis Sedegad warmoiqmna karstuli reliefisaTvis damaxasiaTebeli zedapiruli 

karstuli formebi – karebi, Zabrebi, uvalebi, qvabulebi, rac mravladaa warmodgenili 

sakvlev teritoriaze. 

mdinareebis CaWris paralelurad mimdinareobda kirqvebis damcavi zedapiris 

denudaciuri agentebis mimarT naklebad mdgradi qanebis qviSnar-Tixiani nafenebis, agreTve 

deluvionis gadarecxva. SemdgomSi kirqvebze ganlagebuli nafenebis sisqis Semcirebam da 

maTma kargma wyalgamtarobam (rasac xels uwyobs kirqvebis Zlieri napralianoba) 

gamoiwvia CawoviTi karstuli Zabrebis farTo ganviTareba, ramac ganapiroba zedapiruli 

wylebis siRrmeSi Cadineba. erT-erTi aseTi karstuli Zabris diametri mis zeda nawilSi 

70–80 m-s aRwevs da fskerze ganviTarebul ponorSi mcire nakadi Caedineba, romelic 

dakavSirebuli unda iyos aRniSnuli ponoridan, e. w. „mJavanaZis wyaroebidan", 2–3 aseul 

metrSi gamomdinare wyarosTan. am wyaros debiti 5–6 l/wm-ia (mSral periodSi), romelsac 

sofeli sasmelad iyenebs.  

sakvlevi teritoriis reliefis da karstul-geologiuri Taviseburebis Seswavla 

imis Tqmis safuZvels iZleva, rom infiltraciuli da gansakuTrebiT influaciuri kars-

tuli wylebi swrafad STainTqmeba ponorebsa da napralebSi. amasTan dakavSirebiT, 

karstuli Zabrebis fskerze ganviTarebuli ponorebidan ar gamovricxavT gaWuWyianebuli 

wylebis moxvedris SesaZleblobas karstul wyaroebSi an mosaxleobis mier mowyobil Wis 

wylebSi. aqedan gamomdinare, saWiroa wyalkargvis kerebis drouli gamovlena, miwisqveSa 

wylebis trasirebis indikatoruli eqsperimentebis Catareba da, Sesabamisad, sasmeli 

wylis gaWuWyianebis Tavidan acilebis praqtikuli rekomendaciebis SemuSaveba.  

  

daskvna 

amrigad, Cven mier Catarebuli gamokvlevebiT pirvelad dadginda, rom bzvanis mo-

noklinur mTaze reliefis eroziul-denudaciur formebTan erTad kargadaa gamoxatuli 

karstuli zedapiruli da miwisqveSa formebi, rac SesaZleblobas iZleva bzvanis mTa ga-

moiyos calke izolirebul kirqvul masivad. SeiZleba dabejiTebiT iTqvas, rom dasavleT 

saqarTvelos kirqvul zols Seemateba axali, literaturaSi dRemde ucnobi bzvanis 

kirqvuli masivi. 
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SPELEOLOGY 
 

 

PRELIMINARY RESULTS OF KARST-SPELEOLOGICAL RESEARCH OF SOUTHERN 
IMERETI LIMESTONE REGION 

Z. Lezhava, K. Tzikarishvili, G. Dvalashvili, G. Chartolani, G. Khutsishvili 

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

 

Resume: The karst processes and forms of southern Imereti limestone region are not well studied. The most of 
researchers deny karst development in mentioned zone.  

According to the authors researches it can be assumed, that monoclinal massif of Bzvani Mountain within the 
southern Imereti limestone region is a typical limestone mountain. Here together with erosion-denudation forms of 
relief are well expressed surface and underground karst forms, that characterize classical limestone massifs. It makes 
opportunity to distinguish mentioned region as the isolated low mountainous limestone massif on the contrary to 
predecessor researchers.  

The authors consider revealing timely the hearths of water  waste, to conduct indicative experiments for tracing 
the underground waters and accordingly to suggest the practical recommendations for prevention of drinking water 
pollution, that is wery important. 

It can be said, that new, still unknown Bzvani limestone massif has added to the limestone zone of west Georgia. 
  
 Kay words: karst; cave; funnel; tectonics 

 

 

СПЕЛЕОЛОГИЯ 

 

ПРЕДВАРИТЕЛЬНЫЕ РЕЗУЛЬТАТЫ  КАРСТОВО-СПЕЛЕОЛОГИЧЕСКИХ 

ИССЛЕДОВАНИЙ ИЗВЕСТНЯКОВОГО РАЙОНА ЮЖНОЙ ИМЕРЕТИИ 

Лежава З. И., Цикаришвили К. Д., Двалашвили Г. Б., Чартолани Г. Г., Хуцишвили Г. В. 

(Институт географии им. Вахушти Багратиони Тбилисского государственного университета им.  
И. Джавахишвили) 

 
Резюме: Карстовые формы и процессы известнякового района Южной Имеретии доныне ещё не 

изучены. Большинство исследователей в этой полосе существование карстовых форм не отмечают. 
 На основе проведённых авторами исследований можно утверждать, что Бзванский моноклинный горный 

массив, входящий в пределы карстово-известнякового района Южной Имеретии, является типичной 
известняковой горой, где наряду с эрозионно-денудационными формами рельефа, ярко выражены 
поверхностные и подземные карстовые формы, столь присущие классическим известняковым массивам, что 
даёт возможность выделить его в качестве отдельного изолированного низкогорного известнякового массива.  

 Авторы считают необходимым произвести выявление очагов водопотерь, индикаторных экспериментов 
трассирования подземных водотоков и, соответственно, выработку практических рекомендаций по 
предотвращению загрязнения питьевой воды. 

 Таким образом, можно сделать вывод, что к западно-грузинской известняковой полосе прибавился 
новый, доныне неизвестный Бзванский известняковый массив. 

 
 Ключевые слова: карст; пещера; воронка; тектоника. 
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botanika  

 

 

 

xulos raionis cianoprokariotebis SeswavlisaTvis 

lali kuxaleiSvili  

(ilias saxelmwifo universitetis botanikis instituti)  

 

 

reziume: xulos raionis wyalsatevebSi cianoprokariotebis ganyofilebidan 43 taq-

soni aRmoCnda. isini ganawilebulia 2 klasSi (Chroococcophyceae, Hormogoniophyceae) Semaval 4 

rigSi, 11 ojaxsa da 18 gvarSi. 

mravalferovnebiT gamorCeulia Hormogoniophyceae-s klasi. mas 31 saxeoba da saxeobis 

Siga taqsoni miekuTvneba. Chroococcophyceae-s klasi ki aerTianebs 12 warmomadgenels. 

sakvlev raionSi aRmoCenil cianoprokariotebs Soris masobrivi ganviTarebiT aRi-

niSna: Anabaena oscillaroides, Phormidium foveolarum, Ph. frigidum, Schizothrix lardacea, Symploca muscorum, 

Tolypothrix distorta f. penicillata, T. tenuis, Xenococcus rivularis.  

saxeobaTa garkveuli nawili zog adgilsamyofelSi ganviTarebuli iyo masobrivad an 

didi raodenobiT, zogan ki mcire raodenobiT. esenia: Microcoleus vaginatus, Oscillatoria princeps, 

Phormidium favosum, Ph. autumnale, Pleurocapsa minor, Schizothrix lenormandiana, Xenococcus kerneri, Gloeocapsa 
minuta, Microcystis pulverea f. conferta.  

mocemul raionSi cianoprokariotebis gavrceleba Zlier SezRudulia. maTi 

umetesoba (25) erT adgilsamyofelSi aRmoCnda. 7 cianoprokariotas mivageniT or adgilas. 

SedarebiT farTodaa gavrcelebuli Phormidium autumnale da Pleurocapsa minor. gavrcelebis 

mxriv maT odnav CamorCeba: Gloeocapsa minuta, Microcystis pulverea f. conferta, Lyngbya martensiana, 

Oscillatoria princeps, Schizothrix lenormandiana. 

cianoprokariotebiT yvelaze mdidaria gamdinare wylebi (mdinareebi, wyaroebi, 

nakadulebi da sxv.), sakmaod xSirad gvxvdebodnen isini daWaobebul adgilebsa da tbebSi, 

iSviaTad _ gubeebSi. mineralur wyaroebSi aRmoCnda cianoprokariotebis mxolod 3 

warmomadgeneli _ Oscillatotia sp., Anabaena variabilis f. tenuis da Microcystis parietina.  

 

sakvanZo sityvebi: cianoprokariota; taqsoni; klasi; rigi; saxeoba. 

  

 

Sesavali 

xulo mTiani aWaris erT-erTi administraciuli raionia. igi mdebareobs md. aWaris-

wylis xeobaSi z. d. 923 m-ze. raionis teritoria mTebsa da mTiswinebs ukavia. igi 

daserilia md. aWariswylisa da misi Senakadebis Rrma xeobebiT. regionSi aris mcire zomis 

tbebi, mineraluri wyaroebi, daWaobebuli adgilebi [1, 2]. 

algologiur literaturaSi cnobebi xulos raionis wyalsatevebSi gavrcelebuli 

cianoprokariotebis Sesaxeb ar arsebobs. winamdebare naSromi pirveli cdaa am xarvezis 

Sesavsebad. mocemul raionSi Catarebuli algologiuri kvlevebis Sedegad SesaZlebeli 

gaxda cianoprokariotebis 43 saxeobisa da saxeobis Siga taqsonis gamovlena. maTi 

identifikaciisaTvis visargebleT sabWoTa kavSiris mtknari wylebis sarkvevebis me-2 tomiT 
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[3], xolo saxeobebis avtorTa gvarebi mocemulia Jurnal „ Альгология“-Si rekomendebuli 

unifikaciiT [4]. 

  

 

ZiriTadi nawili 

sakvlev raionSi aRmoCenili cianoprokariotebis 43 taqsoni ganawilebulia 2 klasSi 

(Chroococcophyceae, Hormogoniophyceae) Semaval 4 rigsa, 11 ojaxsa da 18 gvarSi. mravalfe-

rovnebiT gamorCeulia Hormogoniophyceae-s klasi, romelic aerTianebs 3 rigSi Semavali 7 

ojaxis 13 gvars 31 saxeobiTa da saxeobis Siga taqsoniT. Chroococcophyceae-s klasi ki moi-

cavs erT rigSi gaerTianebul 4 ojaxs 12 warmomadgenliT. 

Hormogoniophyceae-s klasSi yvelaze mravalricxovania Oscillatoriales rigi. mas 18 saxeoba 

ekuTvnis. maTgan 13 saxeobaa Oscillatoriaceae-s ojaxidan, 5 ki _ Schizothrichaceae-s ojaxidan. 

mravalricxovnobis mixedviT meore adgilzea Nostocales rigi. igi sakvlev raionSi 10 

saxeobiTa da saxeobis Siga taqsoniTaa warmodgenili da 4 ojaxs Sorisaa ganawilebuli. 

yvelaze mcirericxovania (3 saxeoba) Pleurocapsales rigi. am rigis samive saxeoba 

Pleurocapsaceae-s ojaxs ekuTvnis.  

Chroococcophyceae-s klasSi saxeobaTa simravliT gamoirCeva Microcystidaceae-s ojaxi, 

romelic Microcystis-is gvaris 6 warmomadgenels aerTianebs da Gloeocapsaceae-s ojaxi, rome-

lic ori gvaris (Gloeocapsa, Gloeothece) 4 saxeobas moicavs. danarCen or ojaxSi _ Merismo-

pediaceae da Gomphosphaeriaceae TiTo gvaris TiTo-TiTo saxeobaa. 

sakvlev raionSi aRmoCenil cianoprokariotebs Soris masobrivi ganviTarebiT aRi-

niSna: Anabaena oscillaroides, Phormidium foveolarum, Ph. frigidum, Schizothrix lardacea, Symploca muscorum, 

Tolypothrix distorta f. penicillata, T. tenuis, Xenococcus rivularis. sakmaod mravlad iyo agreTve: Anabaena 

variabilis f. tenuis, Merismopedia punctata, Microcystis grevillei, M. muscicola, M. pulverea, Oscillatoria amoena, 

Nostoc linckia. 

saxeobaTa garkveuli nawili zog adgilsamyofelSi masobrivad an didi raodenobiT 

iyo ganviTarebuli, zogan ki _ mcire an Zalian mcire raodenobiT. aseTia: Microcoleus 

vaginatus, Oscillatoria princeps, Phormidium favosum, Ph. autumnale, Pleurocapsa minor, Schizothrix lenormandiana, 

Xenococcus kerneri, Gloeocapsa minuta, Microcystis pulverea f. conferta. 

mocemul raionSi cianoprokariotebis gavrceleba Zlier SezRudulia. maTi ume-

tesoba (25) erTi adgilsamyoflidan aRiniSna. 7 cianoprokariotas mivageniT or adgilas. 

SedarebiT farTodaa gavrcelebuli Ph. autumnale da Pleurocapsa minor, romlebic gvxvdeboda 

wyaroebsa da mdinareebSi. gavrcelebis mxriv maT odnav CamorCeba: Gloeocapsa minuta, 

Microcystis pulverea f. conferta, Lyngbya martensiana, Oscillatoria princeps da Schizothrix lenormandiana. 

cianoprokariotebiT yvelaze mdidari aRmoCnda wyaroebi da, zogadad, gamdinare 

wylebi, sadac isini dasaxlebuli arian sxvadasxva wyalqveSa substratze (qvebze; betonis, 

rkinis, xisa da sxva sagnebze); cianoprokariotebi sakmaod xSirad gvxvdeboda agreTve da-

Waobebul adgilebsa da tbebSi, iSviaTad _ gubeebSi. kurort beSumisa da sof. xixaZiris 

mineralur wyaroebSi aRmoCnda 3 cianoprokariota: erTi _ Oscillatoria-s gvaris mcire rao-

denoba _ kurort beSumis mineralur wyaroSi, romlis saxeobamde identifikacia ver SevZe-

liT da ori _ Anabaena variabilis f. tenuis da Microcystis parietina, sakmaod mravlad sof. xixaZiris 

mineralur wyaroSi. 

qvemoT anbanis mixedviT CamoTvlilia xulos raionis wyalsatevebSi nanaxi cianop-

rokariotebis gvarebi. aseve anbanis mixedviTaa mocemuli gvarebSi saxeobebi: 

 Anabaena oscillaroids Bory – WaobianSi, Savi tbis maxloblad; 

A. oscillaroids Bory f. tenuis (Lemmerm.) Elenkin. – niadagze, wyarosgan Seqmnil gubeSi, sof. 

danisparaulis midamoebSi, adgil dasilulTan;  
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A. sp. _ xis morze Savi tbis napiras, qvebze, nakadulSi sof. danisparaulis midamoebSi 

(saTibebSi), niadagze, nela gamdinare Txel wyalSi, samanqano gzis piras, sof. riyeTis 

saZovrebze, goderZis uReltexilTan; 

A. variabilis Kütz. _ niadagze, odnav gamdinare Txel wyalSi, sof. oqruaSvilebSi; 

A. variabilis Kütz. f. tenuis Popova _ niadagsa da qvebze mineralur wyaroSi sof. xixaZirSi 

da iqve WaobianSi; 

Calothrix braunii Born. et Flachault _ xelovnuri auzis betonis kedlebze daba xuloSi 

(saavadmyofosTan); 

 C. sp. – xis Rarze, wyaroSi sof. vaSlovanis (yof. sof. oqtombris) saZovrebze; 

 Gloeocapsa minor (Kütz.) Hollerb. ampl. – wylis mcenareebsa da balaxebs Soris WaobianSi, 

sof. danisparaulis midamoebSi; 

 Gl. minuta (Kütz.) Hollerb. ampl. – betonis kedlebze wyaroebSi sof. kvatiaSi, riyeTsa da 

daba xuloSi; xis Rarze da xavsebis gamonawurSi, wyaroSi, sof. didaWaraSi;  

Gl. punctata Nägeli ampl. Hollerb. – WaobianSi, Savi tbis maxloblad; 

Gloeothece palea (Kütz.) Rabenh. – WaobSi, wylis mcenareebisa da balaxebis gamonawurSi, 

sof. danisparaulis midamoebSi; 

Gomphosphaeria lacustris Chodat – betonis kedlebze, wyaroSi, aRdenas goris Ziras (adgi-

li dasiluli). 

 Lyngbya martensiana Menegh. – xis Rarze, wyaroSi, sof. vaSlovanis saZovrebze; betonis 

kedlebze, satbaos wyaroSi, sof. vaSlovanis midamoebSi; qvebze wyaroSi, sof. paqsaZeebSi; 

L. sp. – betonis kedlebze, wyaroSi, sof. riyeTSi; 

Meeismopedia punctata Meyen – Txel, mdgar wyalSi, sof. kvatiaSi; 

Microcoleus vaginatus (Vaucher) Gomont – betonis kedlebze, wyaroSi sof. riyeTSi; niadagze, 

odnav gamdinare Txel wyalSi samanqano gzis piras, sof. riyeTis saZovrebze, goderZis 

uReltexilTan; kldeebze, romlebic sveldeba CanCqeris wyliT, Saragzis piras, sof. 

kvatiaSi; 

 Microcystis grevillei (Hassal) Elenkin emend. _ WaobianSi, Savi tbis maxloblad; 

 M. muscicola (Menegh.) Elenkin _ betonis kedlebze, wyaroSi sof. riyeTSi; 

 M. parietina (Nägeli)Elenkin _ qvebsa da niadagze, mineralur wyaroSi sof. xixaZirSi;  

 M. pulverea (Wood.) Forti emend Elenkin – xis Rarze sof. vaSlovanis saZovrebze;  

 M. pulverea (Wood.) Forti emend Elenkin f. conferta (W.et G.S.West) Elenkin – WaobianSi, Savi tbis 

maxloblad; xelovnuri auzis betonis kedlebze daba xuloSi (saavadmyofosTan); 

wyarosagan Seqmnil gubeSi, sof. vaSlovanis saZovrebze, adgil abanosyelSi; betonis 

kedlebze, wyaroSi, sof. riyeTSi; 

 M. pulverea (Wood.) Forti emend Elenkin f. incerta (Lemmerm.) Elenkin – WaobianSi, Savi tbis 

midamoebSi; patara usaxelo tbaSi, napirTan, Savi tbis maxloblad; 

 Nostoc linckia (Roth) Bornet et Flahault – WaobianSi, Savi tbis midamoebSi; 

 Oscillatoria amoena (Kütz.) Gomont – satbaos wyaros betonis kedlebze, sof. vaSlovanis 

midamoebSi; 

 O. princeps Vaucher – xis morze Sav tbaSi, napirTan; saqonlisagan dabinZurebul Waobi-

anSi, Sqernalis saZovrebze, goderZis uReltexilTan: niadagze, Txel wyalSi (iqve); 

O. sp. – saqonlisagan dabinZurebul WaobianSi, Sqernalis saZovrebze, goderZis 

uReltexilis midamoebSi; niadagze, mineralur wyaroSi, kurort beSumSi; 

Phormidium autumnale (Agardh) Gomont – xis Rarze, wyaroebSi sof. vaSlovanis saZovrebze 

da sof. didaWaraSi; satbaos wyaros betonis kedlebze, sof. vaSlovanis midamoebSi; qvebze 

md. gafenilis wyalSi da md. aWariswylis saTaveebSi; 

Ph. favosum (Bory) Gom. _ ruSi, samanqano gzis piras, sof. tabaxmelaSi; niadagze, odnav 

gamdinare wyalSi, samanqano gzis piras, sof. riyeTis saZovrebze, goderZis uReltexilTan; 
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Ph. foveolarum (Mont.) Gomont – qvebze, naZvisZiris tbaSi, sof. didaWaris saZovrebze 

(adgili naomari);  

Ph. frigidum F. E. Fritsch. _ niadagze, odnav gamdinare Txel wyalSi, samanqano gzis piras, 

sof. riyeTis saZovrebze, goderZis uReltexilTan; 

Ph. sp. – qvebze; naZvisZiris tbaSi, sof. didaWaris saZovrebze (adgili naomari) goder-

Zis uReltexilTan, mwvane tbaSi (iqve) da md. satbaos wyalSi, sof. vaSlovanis midamoebSi; 

niadagze, nela gamdinare Txel wyalSi, sof. riyeTis saZovrebze, goderZis uReltexilTan;  

 Pleurocapsa minor Hansg. emend Geitl. – sasmeli wylis sokos formis Sadrevnis betonis 

kedlebze, daba xuloSi: betonis kedlebze, wyaroebSi, aRdenas goris Ziras (adgili 

dasiluli), sof. kvatiasa da sof. riyeTSi; xis Rarze, wyaroSi, sof. didaWaraSi; qvebze md. 

aWariswyalSi, sof. paqsaZeebis midamoebSi (xidTan);  

Schizothrix fragilis (Kütz.) Gomont – qvebze da xis morze, mwvane tbaSi, napirTan; 

Sch. lardacea (Ces.) Gomont _ betonis kedlebze, wyaroSi sof. riyeTSi; niadagze, nela 

gamdinare Txel wyalSi, sof. riyeTis saZovrebze, goderZis uReltexilTan; 

Sch. lenormandiana Gomont _ xis Rarze da betonis kedlebze wyaroebSi, sof. vaSlovanis 

midamoebSi da sof. kvatiaSi; qvebze, md. aWariswyalSi, sof. paqsaZeebSi, xidTan; 

Sch. sp. _ qvebze, md. kvatias wyalSi, wisqvilTan, sof. kvatiaSi; wyaroSi, gzis piras 

(restornis win) goderZis uReltexilze; qvebze, nakadulSi, md. aWariswylis saTaveebSi;  

Spirulina major Kütz. – WaobianSi, Savi tbis midamoebSi; 

Symploca muscorum (Agardh) Gomont – rkinis milze da niadagze, wyaroSi, sof. oqruaS-

vilebSi; 

S. sp. – xis Rarze, wyaroSi, sof. didaWaraSi.  

Tolypothrix distorta (Fl. Dan.) Kütz. f. penicillata (Agardh) Kossinsk. – xis morze, Sav tbaSi (napirTan); 

T. tenuis Kütz. – iqve; 

Xenococcus kerneri Hansg. _ qvebze, md. dasilulis wyalSi; xis Rarze, wyaroSi, sof. 

didaWaraSi;  

X. rivularis (Hansg.) Geitl. – xis Rarze, wyaroSi, sof. vaSlovanis saZovrebze.  

 

 

daskvna 

xulos raionis wyalsatevebSi aRmoCenili cianoprokariotebi pirveladaa miTiTe-

buli mocemuli mxarisaTvis. aq isini yvelaze mravlad aRmoCndnen gamdinar wylebSi. 

xSirad vpoulobdiT maT Waobian adgilebsa da tbebSic, iSviaTad _ gubeebSi. mineraluri 

wyaroebidan aRiniSna mxolod 3 cianoprokariota. 
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BOTANY 
 
 

TO  THE  STUDY  OF  THE  CYANOPROKARYOTA    OF KHULO  REGION 

 L. Kukhaleishvili  

(Institute Botany of Ilia State University) 

 
Resume: Forty three representatives of cyanoprokaryota, belonging to the two classes (Chroococcophyceae, 

Hormogoniophyceae), 4 orders, 11 families and 18 genera, were discovered in water basins of Khulo region (Ajara, east 

Georgia). The class of Hormogoniophyceae was distinguished with special diversity, which comprised 31 species and 

intraspecific taxons. The class of  Chroococcophyceae comprised 12 representatives. Species of cyanoprokaryota: 

Anabaena oscillaroides, Phormidium foveolarum, Ph. frigidum, Schizothrix lardacea, Symploca muscorum, Tolypothrix 

distorta f. penicillata, T. tenuis, Xenococcus rivularis were notable with intensive development.  

Part of the species, like Microcoleus vaginatus, Oscillatoria princeps, Phormidium favosum, Ph. autumnale, 

Pleurocapsa minor, Schizothrix lenormandiana, Xenococcus kerneri, Gloeocapsa minuta, Microcystis pulverea f. 

conferta were found abundantly and in big amount in some habitants, while other habitats were poor with these species.  

Dissemination of cyanoprokaryota in the mentioned region was limited. Most of the discovered species (25) were 

mentioned only in one place. 7 species were found in two places. Ph. autumnale and Pleurocapsa minor were comparatively 

wide spread. A bit less spread were Gloeocapsa minuta, Microcystis pulverea f. conferta, Lyngbya martensiana, Oscillatoria 

princeps, Schizothrix lenormandiana. Mostly rich of cyanoprokaryota were running basins (rivers, springs, etc.). Rather often 

were they found in wetlands and lakes, rarely – in pools. Only three species of cyanoprokaryota were discovered in mineral 

waters: Oscillatoria sp., Anabaena variabilis f. tenuis and Microcystis parietina.  

 

Key words: cyanoprokaryota; taxon; class; order; species. 

 
 

 

 

БОТАНИКА 

 
К  ИЗУЧЕНИЮ  ЦИАНОПРОКАРИОТОВ  ХУЛОЙСКОГО РАЙОНА 

Кухалеишвили Л. К. 

(Институт ботаники Государственного университета Ильи) 

 

Резюме: В водоемах Хулойского района обнаружено 43 таксона цианопрокариотов. Они распределены 

среди 2 классов (Chroococcophyceae, Hormogoniophyceae), 4 порядков, 11 семейств и 18 родов. 

По разнообразию выделяется класс Hormogoniophyceae. К нему относится 31 вид с разновидностями; а 

класс Chroococcophyceae объединяет 12 представителей. 

Среди найденных в исследуемом районе цианопрокариотов массовым развитием отмечаются: Anabaena 

oscillaroides, Phormidium foveolarum, Ph. frigidum, Schizothrix lardacea, Symploca muscorum, Tolypothrix distorta f. 

penicillata, T. tenuis, Xenococcus rivularis. Определенная часть видов в некоторых местообитаниях была развита 
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массово или в большом количестве, в некоторых местах в малом количестве. Такими являются: Microcoleus 

vaginatus, Oscillatioria princeps, Phormidium favosum, Ph. autumnale, Pleurocapsa minor, Schizothrix 

lenormandiana, Xenococcus kerneri, Gloeocapsa minuta, Microcystis pulverea f. conferta. 

 В данном районе распространение цианопрокариотов очень ограничено. Большинство из них (25) 

отмечены из одного местообитания. 7 цианопрокариотов нашли в двух местах. Сравнительно широко 

распространены Phormidium autumnale и Pleurocapsa minor. Кроме них широкораспространенными видами 

можно считать:  Gloeocapsa  minuta, Microcystis pulverea f. conferta, Lyngbya martensiana, Oscillatioria princeps, 

Schizothrix lenormandiana. 

Наиболее богаты цианопрокариотами проточные воды (реки, ручейки, родники и т.д.). Довольно часто 

встречались они в заболоченных местах и в озерах, редко – в лужах. В минеральных источниках найдено только 

3 представителя цианопрокариотов – Oscillatioria sp., Anabaena variabilis f. tenuis и Microcystis parietina. 

 

Ключевые слова: цианопрокариоты; таксон; класс; порядок; вид. 

 

 

 

 

 

 

 

 

 

 



39 
 

biomeqanika 

 

 

 

kidev erTxel adamianis wonasworobis mdgomareobis Sesaxeb  

karlo moiswrafiSvili 

(saqarTvelos fizikuri aRzrdisa da sportis saxelmwifo universiteti) 

 

 

reziume: ganxilulia sxvadasxva geometriis mqone erTgvarovani cilindris formis 

sxeulis wonasworobis mdgradobis pirobebi da amis magaliTze Seswavlilia sxvadasxva 

proporciis mqone vertikalurad mdgomi adamianis wonasworobis mdgradobis pirobebi; 

dadgenilia adamianis saerTo simZimis centris mdebareobis gansazRvris axali meTodi; 

gansazRvrulia win gadaxris optimaluri kuTxe, romlis drosac adamianis sxeulis 

wonasworobis mdgradobis xarisxi aRwevs Tavis maqsimalur mniSvnelobas; gamotanilia 

Sesabamisi daskvnebi.  

 

sakvanZo sityvebi: wonasworobis mdgradoba; saerTo simZimis centri; optimaluri 

gadaxra; kritikuli kuTxeebi. 

 

 

Sesavali 

sxeulis wonasworobis mdgradoba ganvixiloT erTgvarovani cilindruli formis 

mqone sxeulis magaliTze (nax. 1); aseTi sxeulis simZimis centri (ܱ) emTxveva missave 

geometriul centrs da misi wonasworobis mdgradobis xarisxi maqsimaluria maSin, roca 

is mkacrad vertikalur poziciaSi imyofeba (nax. 1, a).  

 

            a                   b                  g  
 

 

    nax. 1. cilindruli formis sxeulis TandaTanobiTi gadaxris procesi fiqsirebuli fuZis 

pirobebSi 
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aseT poziciaSi cilindris simZimis centris (ܱ) vertikaluri proeqcia sayrden 

farTobze (fuZeze) emTxveva sayrdeni farTobis geometriul centrs ( ଵܱ). am SemTxvevaSi 

cilindris simZimis Zalis momenti  ܯ = | ሬܲԦ| ∙ ௗଶ  brunvis centris (02) mimarT maqsimaluria da 

igi asrulebs Semakavebel funqcias, rac ganapirobebs wonasworobis mdgradobis 

maqsimalur xarisxs (| ሬܲԦ| _ simZimis Zalis sidide, ݀ =  ଶ| _ fuZis diametri, ௗଶ  _ simZimisܱܣ|
Zalis mxari).  

cilindis TandaTanobiT gadaxrasTan erTad (fiqsirebuli fuZis SemTxvevaSi) 

mcirdeba simZimis Zalis mxaris sidide, rac iwvevs Semakavebeli momentis Semcirebas da, 

Sesabamisad, iklebs sxeulis wonasworobis mdgradobis xarisxi.  

1-l b nax-ze gamosaxul poziciaSi cilindris simZimis centris (ܱ) vertikaluri 

proeqcia sayrdenis farTobze emTxveva brunvis centrs (ܱଶ) da Semakavebeli momenti da, 

Sesabamisad, mdgradobac utoldeba nuls (gadaxris kritikuli kuTxe _ ߙ). Semdegi 

gadaxrisas simZimis Zalis momenti icvlis niSans da iZens mabruni momentis funqcias, ris 

Semdegac sxeuli iwyebs vardnas (nax. 1 g).  

aRniSnulidan gamomdinare, sxeulis wonasworobis mdgradobis xarisxi maqsimaluria, 

roca am sxeulis simZimis centris vertikaluri proeqcia sayrden farTobze emTxveva am 

farTobis geometriul centrs; anu, vidre sxeulis simZimis centris vertikaluri proeqcia 

moTavsebulia sayrdeni farTobis sazRvrebSi, sxeuli inarCunebs wonasworobas, xolo, Tu 

mocemuli proeqcia gadis sayrdeni farTobis sazRvrebidan, sxeuli kargavs wonasworobis 

mdgomareobas da iwyebs vardnas (nax. 1 g).  

me-2 nax-ze gamosaxulia kritikuli sididis kuTxis (ߙ) damokidebuleba cilindris 

formis sxeulis geometriaze ቀுௗቁ, sadac ܪ cilindris simaRlea, xolo ݀ fuZis diametri.  
 

 
 

nax. 2. cilindris formis sxeulis kritikuli sididis kuTxis damokidebuleba  

mis geometriaze ࢘ࢉࢻ = ࢌ ቀࢊࡴቁ 
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warmodgenili grafikis mixedviT, ቀுௗቁ sididis zrdasTan erTad mcirdeba cilindris 

wonasworobis mdgradoba, anu fuZis mocemuli diametris (݀) SemTxvevaSi, cilindris 

simaRlis (ܪ) zrdasTan erTad klebulobs misi mdgradoba. 

 

  

ZiriTadi nawili:  

vertikalurad mdgomi adamiani movaTavsoT warmosaxviT (virtualur) cilindrSi (nax.  

3 a). am SemTxvevaSi cilindris SigniT masebi araTanabrad aris gadanawilebuli da 

cilindris geometriuli centri ar emTxveva adamianis saerTo simZimis centrs (ssc), rac 

kargad Cans. me-4 a nax-ze; cilindris geometriuli centri (ܱ) sagrZnoblad aris 

wanacvlebuli adamianis ssc-is (ܱ′) mimarT, rac ganpirobebulia adamianis anatomiis 

specifikiT.  

 

 

   
              a          b 

 

nax. 3. cilindris SigniT masebis araTanabari ganawileba. a – warmosaxviT cilindrSi 

moTavsebuli vertikalurad mdgomi adamiani, b – sayrden farTobze terfebis ganlageba 
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nax. 4. sxvadasxva pozaSi mdgomi adamianis simZimis centris mdebareoba warmosaxviT cilindrSi. 

a – adamianis saerTo simZimis centris (ࡻ′) ganlageba vertikalurad dgomis dros. b – adamianis 

optimaluri mdgomareoba, roca wonasworobis mdgradobis xarisxi maqsimaluria da, rasac 

Seesabameba win gadaxris optimaluri kuTxe (ࢻ); g – win gadaxrisas warmoqmnili kritikuli 

situacia, roca wonasworobis mdgradobis xarisxi utoldeba nuls da sxeuli iwyebs vardnas; win 

gadaxris kritikuli kuTxe - ࢘ࢉࢻᇱ ; d – ukan gadaxrisas warmoqmnili kritikuli situacia, kritikuli 

kuTxe - ࢘ࢉࢻᇱᇱ ; sxeuli iwyebs ukan vardnas 

 

me-3 b nax-ze gamosaxulia adamianis terfebis ganlageba cilindris fuZeze, sadac ଵܱ 
wertili warmoadgens cilindris geometriuli centris (ܱ) proeqcias fuZeze, rac emTxve-

va fuZis farTobis geometriul centrs, xolo ܱଷ wertili aris adamianis ssc-is proeqcia.  

vinaidan adamianis ssc-is (ܱ′) da cilindris geometriuli centris (0) vertikaluri 

proeqciebi fuZis farTobze (ܱଷ da  ଵܱ)urTierTacdenilia, adamianis wonasworobis 

mdgradobis xarisxs ver eqneba maqsimaluri mniSvneloba; amis misaRwevad saWiroa adamiani 

fiqsirebuli terfebis pirobebSi gadaixaros win garkveuli optimaluri kuTxiT (ߙ) ise, 
rom misi ssc-is (ܱ′) vertikaluri proeqcia sayrden farTobze daemTxves mis geometriul 

centrs ( ଵܱ). me-4 b nax-ze es situacia ganxorcielebulia da gadaxris optimaluri kuTxis 

gamoTvla SesaZlebelia Semdegi formuliT [1]:  

ߙ   = arcsin ቀ|ைయைభ||ைయைᇲ|ቁ.    (1) 

analogiurad gamoiTvleba win (nax. 4 g) da ukan (nax. 4 d) gadaxris kritikuli 

kuTxeebi:  

ᇱߙ   = arcsin ቀ|ைయைమ||ைయைᇲ|ቁ,   (2) 

ᇱᇱߙ   = arcsin ቀ |ைయ||ைయைᇲ|ቁ.    (3) 

cnobilia [1, 2], rom |ܱܣଷ| = |ܱଷ ଵܱ| = ௗସ,  |ܱଷܱଶ| = ଷସ ݀,  |ܱଶ ଵܱ| = ௗଶ,  xolo |ܱଷܱᇱ| = ℎ, ris 
gaTvaliswinebiTac formulebi (1), (2) da (3) miiRebs Semdeg saxes:  

ߙ   = arcsin ቀ ௗସቁ,    (1′) 

ᇱߙ   = arcsin ቀଷௗସቁ,    (2′) 
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ᇱᇱߙ   = arcsin ቀ ௗସቁ,    (3′) 

sadac ݀ =  ଶ| aris sayrdeni farTobis diametri (terfis sigrZe), xolo ℎ _ adamianisܱܣ|
ssc-is mdebareobis simaRle amave sayrdenidan.  

vertikalurad mdgomi adamianis ssc-is simaRlis (ℎ = |ܱଷܱᇱ|) gansazRvrisaTvis, 

rodesac cnobilia adamianis simaRle (ܪ), gamoviyeneT fidiusis ricxvi (igive _ `fibonaCis 

ricxvi~, igive - `oqros kveTa~). fidiusis ricxvi (߮ = 1,6118), erT-erTi ganmartebis 

mixedviT, gansazRvravs vertikalurad mdgomi adamianis simaRlisa (ܪ) da misi Wipis 

mdebareobis simaRlis (ℎᇱ) Tanafardobas:  

  ߮ = ுᇲ.  (4) 

cnobilia, rom am proporciiT, romelsac bunebaSi arsebul yvelaze harmoniul pro-

porciad miiCneven, sargeblobdnen Zveli egviptelebi, antikuri da aRorZinebis xanis skul-

ptorebi, fermwerebi, xuroTmoZRvrebi da a.S. maT Soris leonardo da vinCi, romelmac 

`adamianis sxeulis proporciebi~ (nax. 5) am Tanafardobis gaTvaliswinebiT Seqmna.  

 

 
 

nax. 5. leonardo da vinCi _ `adamianis sxeulis proporciebi~ 

 

cnobilia [3, 4] agreTve, rom vertikalurad mdgomi mamakacis ssc mdebareobs misi 

Wipidan 0,05 ∙ iT qvemoT, xolo qalisa _ 0,1-ܪ ∙  iT. mamakacis SemTxvevaSi formula (4)-is-ܪ

gaTvaliswinebiT miviRebT:  

  ℎ = ܪ ∙ ቀଵఝ − 0,05ቁ,    (5) ℎ = 0,5680 ∙  ;ܪ

xolo qalebisaTvis:  

  ℎ = ܪ ∙ ቀଵఝ − 0,1ቁ,     (5′) ℎ = 0,5180 ∙  .ܪ

Tu me-5 formulas gaviTvaliswinebT, (1′), (2′) da (3′) formulebi miiRebs Semdeg saxes:  
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ߙ   = arcsin ቆ ଵସቀభകି,ହቁ ∙ ௗுቇ,     (6) 

ᇱߙ   = arcsin ቆ ଷସቀభകି,ହቁ ∙ ௗுቇ,    (7) 

ᇱᇱߙ   = arcsin ቆ ଵସቀభകି,ହቁ ∙ ௗுቇ.    (8) 

Tu mxedvelobaSi miviRebT, rom ߮ = 1,618, gveqneba: 
ߙ   = arcsin ቀ0,44 ∙ ௗுቁ,       (6′) 

ᇱߙ   = arcsin ቀ1,32 ∙ ௗுቁ,       (7′) 

ᇱᇱߙ   = arcsin ቀ0,44 ∙ ௗுቁ,       (8′) 

xolo qalebis SemTxvevaSi:  

ߙ   = arcsin ቀ0,48 ∙ ௗுቁ,        (6′′) 

ᇱߙ   = arcsin ቀ1,44 ∙ ௗுቁ,       (7′′) 

ᇱᇱߙ   = arcsin ቀ0,48 ∙ ௗுቁ.       (8′′) 

leonardo da vinCis `mamakacis sxeulis proporciebis~ (nax. 5) kuTxeebs eqneba 

Semdegi mniSvnelobebi: ߙ = 3,7,  ߙᇱ = 11,15,   ߙᇱᇱ = 3,7.  
 

 

 
 

nax. 6. optimaluri sididis kuTxis (ࢻ) damokidebuleba adamianis proporciebze ቀࢊࡴቁ. a – mamakace-
bisaTvis; b – qalebisaTvis (proporciuli adamianisaTvis 

 (sidide icvleba 6 ÷ 7 farglebSi ࢊࡴ

 

 

me-6 nax-ze gamosaxulia vertikalurad mdgomi adamianis win gadaxris optimaluri 

kuTxis (ߙ) mniSvnelobis damokidebuleba adamianis sxeulis proporciebze ቀுௗቁ 
mamakacebisaTvis (a) da qalebisaTvis (b).  

 

 

 

a

b

3,4

3,6

3,8

4

4,2

4,4

4,6
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daskvna 

mocemuli grafikebis Sedareba safuZvels iZleva davaskvnaT, rom vertikalurad 

mdgomi qalis wonasworobis mdgradobis xarisxi metia, igive proporciis mqone 

mamakacisaze, rac ganpirobebulia misi (qalis) ssc-is mdebareobis dabali poziciiT.  

analogiuri meTodiT SeiZleba dadgindes win gadaxris optimaluri kuTxe (ߙ) 
moTxilamurisaTvis:  ߙ = arcsin ቂଵு ቀ1,32 ∙ ݀ + ∙,ହ଼ቁቃ, 
sadac ࢊ terfis sigrZea,  _ Txilamuris sigrZe, ࡴ – moTxilamuris simaRle, xolo  _ koeficienti, romelic gansazRvravs, Tu Txilamuris sigrZis ra nawils Seadgens 

manZili terfis wveridan Txilamuris sayrdenis farTobis geometriul centramde. 
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BIOMECHANICS 
 
 

ONCE AGAIN ABOUT THE EQUILIBRIUM STABILITY OF A MAN 

K. Moistzrapishvili 

(Georgian State University of Physical Culture and Sport) 

 
Resume: There are considered conditions of the equilibrium stability of a cylinder – shaped homogeneous body. 

Thus, conditions of the equilibrium stability of different proportion upright standing men were studied. A new method 
allowing determination of a man’s common centre of gravity was developed. An optimal angle of forward bending, at 
which the degree of the equilibrium stability of an upright standing man reaches its maximum value was determined. 
Hence, the  appropriate conclusions were drawn.  

 
 
Key words: equilibrium stability; common center of gravity; optimal bending; critical angles. 
 

 

 

 

БИОМЕХАНИКА 

 

ЕЩЕ РАЗ ОБ УСТОЙЧИВОСТИ РАВНОВЕСИЯ ЧЕЛОВЕКА 

Моисцрапишвили К. М. 

(Грузинский государственный университет физической культуры и спорта)  

 
Резюме: Рассмотрены условия устойчивости равновесия однородного тела цилиндрической формы и на 

этом примере изучены условия устойчивости равновесия вертикально стоящего человека разных пропорций. 
Установлен новый метод определения положения общего центра тяжести человека. Определен оптимальный 
угол отклонения вперед, при котором степень устойчивости равновесия вертикально стоящего человека 
достигает своего максимального значения. Сделаны соответствующие выводы.  

 
 
Ключевые слова: устойчивость равновесия; общий центр тяжести; оптимальное отклонение; 

критические углы.  
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masalaTmcodneoba 

 

 

 

masalaTmcodneoba – kacobriobis ganviTarebis Tanamdevi mecniereba 

omar SuraZe 

(ferdinand TavaZis metalurgiisa da masalaTmcodneobis instituti) 

 

 

reziume: statiaSi Tanamedrove saZiebo sistemebis monacemTa bazaze* dayrdnobiT sis-

tematizebuli da gaanalizebulia masalaTmcodneobis roli kacobriobis istoriuli 

ganviTarebis sxvadasxva etapze da Tanamedrove pirobebSi. naCvenebia axali masalebis 

Seqmnis aucileblobis gamomwvevi pirobebi da maTi roli teqnikis ganviTarebasa da 

samecniero-teqnikur progresSi. ganxilulia samganzomilebiani obieqtebis damzadebis 

uaxlesi SLM (Seleqtive lazer melting) teqnologia. aRwerilia masalebis struqturisa da 

Tvisebebis kvlevis meTodebis Seqmnis istoria. warmodgenilia 2011 – 2012 wlebSi 

gamoqveynebuli statiebis mixedviT Seqmnili msoflio mecnierebis ruka. mocemulia mec-

nierebis, kerZod masalaTmcodneobis, ganviTarebis mosalodneli prioritetuli 

mimarTulebebi.  

 

sakvanZo sityvebi: masalaTmcodneoba; liTonTmcodneoba; keramika; liTonuri masale-

bi; polimeruli masalebi; SLM teqnologia; 3DDteqnologia; 3DDprinteri; 3D aRbeWdva; 

samganzomilebiani obieqtis anabeWdi; kompiuteruli modelireba; nanonawilakebi; nanomet-

ruli teqnologia; nanomasalebi; citirebis indeqsi; mecnierebaTmzomeloba; bibliometria; 

msoflio mecnierebis ruka.  

 

 

Sesavali 

adamianis mier masalebis aTviseba misi arsebobis istoriis nawilia. uZvelesi 

adamianis upirvelesi moTxovnebi sakveb produqtebsa da TavSesafarze organulad ukav-

Sirdeba sxvadasxva masalis gamoyenebis aucileblobas. TavSesafris mosawyobad, Sromisa 

da sabrZolo iaraRebis dasamzadeblad Tavdapirvelad iyenebdnen mza bunebriv masalebs 

(qva, Zvali, tyavi). sazogadoebis ganviTarebasTan erTad gaizarda moTxovnebi ufro mtkice, 

gamZle da xarisxian masalebze, romelTa mopoveba-gamoyenebas, Tavis mxriv, adamiani ganvi-

Tarebis axal safexurze ahyavda. saukuneebis ganmavlobaSi man TandaTanobiT iswavla 

liTonis miReba-damuSaveba-gamoyeneba. masalebis roli kacobriobis ganviTarebis ama Tu im 

periodisaTvis asaxulia sazogadoebis ganviTarebis safexurebis dasaxelebebSi: qvis xana, 

spilenZis xana, brinjaos xana, rkinis xana. 

 

 

ZiriTadi nawili 

Cveni mizania (internet resursebis masalebis sistematizaciiTa da analiziT) warmo-

vadginoT masalaTmcodneobis ganviTarebis ZiriTadi istoriuli etapebi, masalaTa Tvise-

bebis kavSiri maTi struqturis TaviseburebebTan da miRebis teqnologiasTan, Tanamedrove 

                                                 
* www Google. ge 
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masalaTmcodneobis ganviTarebis zogadi mdgomareoba; aRvweroT is ZiriTadi teqnikuri 

Zvrebi, romlebic gamowveulia axali specialuri daniSnulebis masalebis Seqmnis auci-

leblobiT da masalaTmcodneobis ganviTarebis amJamindeli doniT. vaCvenoT sxvadasxva 

daniSnulebis axali masalebis damuSavebis, maTi struqturis formirebisa da Tvisebebis 

Seswavlis, agreTve warmoebis sxvadasxva dargSi eqspluataciisas maTi qcevis progno-

zirebis realuri gzebi. 

zogadad, Tanamedrove masalebi dayofilia sam pirobiT jgufad: liTonur, arali-

Tonur da kompoziciur masalebad. ZiriTadi sabazo komponentis mixedviT, liTonuri masa-

lebi, Tavis mxriv, iyofa Savi da feradi metalurgiis masalebad. Tanamedrove mrewvelobis 

mier moTxovnili da sxvadasxva dargSi gamoyenebuli liTonuri masalebis 90 %-ze meti 

Savi metalurgiis nawarmze modis. 

istoriulad liTonuri da araliTonuri masalebis uamravi saxeobaa Seqmnili. 

msoflios yvela qveyanas Tavisi wvlili aqvs Setanili axali, gansazRvruli jgufis 

masalebis damzadeba-damuSavebis teqnologiis SemuSavebisa da kvlevis saqmeSi. am pro-

cesebs Tan axlda garkveuli codnis dagroveba da gavrceleba. amdenad, masalaTmcodneoba 

Canasaxidanve internacionalur mecnierebadaa miCneuli da mis mecnierul sawyisebs 

sazogadoebis istoriuli ganviTarebis siRrmeebSi aqvs fesvebi.  

pirobiTad SeiZleba gamoiyos sami ZiriTadi etapi. masalaTmcodneobis, rogorc 

mecnierebis, warmoSobisa da misi ganviTarebis TiToeuli etapi ganpirobebuli iyo mate-

rialuri warmoebiT. Tavis mxriv, warmoebis ganviTareba warmoadgenda masalebze sazo-

gadoebis mzardi moTxovnebis Sedegs. magaliTad, arqeologiuri keramikuli masalebi imis 

safuZvels iZleva, rom Tixis gaxurebiT da gamowviT nakeTobis struqturis Segnebuli 

cvlileba SesaZlebelia CaiTvalos masalaTmcodneobis, rogorc mecnierebis, dasawyisad, 

e.i. pirvel etapad. 

ganviTarebis meore etapze adamiani iyenebs jer TviTnabad da Semdeg madneul li-

Tonebs. TviTnabadi civnaWedi spilenZi gamoaZeva madnebidan miRebulma spilenZma, xolo 

Semdeg spilenZze sxva elementebis damatebiT miiRes brinjao. amave periodSi iwyeba 

keTilSobili liTonebis damuSavebac.  

liTonebis gamoyenebis masStabis ganuxrelad zrdam adamiani miiyvana rkinis xanamde 

(mesame etapi). xis naxSiriT gaxurebul quraze gunda rkinis Wedvisas man SeZlo rkina-

naxSirbadis Senadnobis miReba. rkinis Tvisebebis gaumjobesebis gzebis ZiebiT ki igi 

aRmoCnda Termuli damuSavebis sawyisebTan. adamianis Teoriuli warmodgenebi TandaTan 

ivseboda axali faqtebiT. dakvirvebebsa da intuiciaze dayrdnobiT TandaTanobiT ixve-

weboda liTonebis damuSavebis Teoria. istoriulad Taobidan Taobas gadaecemoda rogorc 

Teoria, ise ama Tu im nakeTobis damzadebis procesebis Taviseburebebi.  

Teoriuli da cdiseuli codnis gaerTianebiT SesaZlebeli gaxda dadgeniliyo 

bunebrivi masalebis damuSavebis efeqturi meTodebi. maTi sistematizaciisa da anali-

zisaTvis ki saWiro iyo mecnierebis dargis – masalaTmcodneobis Camoyalibeba, romelic 

Seiswavlida civilizaciis arsebobis manZilze adamianis mier Seqmnili yovelgvari masa-

lis agebulebasa da Tvisebebs.  

Tanamedrove masalaTmcodneoba pirobiTad dayofilia Teoriul masalaTmcodneobad 

da gamoyenebiT masalaTmcodneobad.  

Teoriuli masalaTmcodneoba ganixilavs masalis agebulebas da gare zemoqmedebisas 

masSi mimdinare procesebis zogad kanonzomierebebs; eyrdnoba sxvadasxva mecnierebis (fi-

zika, qimia, meqanika da sxv.) miRwevebs. ase rom, teqnikaSi gamoyenebuli masalebis nake-

Tobad gadamuSavebis efeqturoba mecnierebis mravali dargis saerTo miRwevaa.  

gamoyenebiTi masalaTmcodneobis amocanaa konstruqciebis, manqanaTa nawilebis, mow-

yobilobebisa da sxva teqnikuri nakeTobebis damzadebisas gamoyenebuli masalebis optima-

luri struqturisa da nakeTobad maTi gadamuSavebis teqnologiis gansazRvra. 
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masalebis Tvisebebis mecnieruli kvlevis realuri nabijebi gadaidga XIX saukunis 

dasawyisSi. misi swrafi ganviTareba ukavSirdeba im dros arsebul mZlavr samecniero-

teqnikur progress. sazogadoebas sWirdeboda maRali xarisxis, mtkice da mdgradi 

nagebobebi da konstruqciebi. masalaTmcodneoba Tavisi ganviTarebis gzaze axal-axal 

davalebebs iRebda mecnier-konstruqtorebisagan. am droidan masalebis warmoeba da maTi 

Tvisebebis gaumjobeseba sazogadoebrivi ganviTarebis gazrdili moTxovnebis Sesabamisad 

warimarTa. paralelurad swrafi tempiT ganviTarebadi manqanaTmSenebloba gaxda masalebis 

mzardi momxmarebeli. Seiqmna axali liTonuri da polimeruli masalebi, magram teqnikis 

mraval dargSi gamoyenebis mxriv upiratesoba liTonur masalebs mieniWa. aqedan gamo-

mdinare, masalaTmcodneobaSi Camoyalibda kvlevis axali, mZlavri mecnieruli mimar-

Tuleba _ liTonTmcodneoba, romelic ZiriTadad ikvlevs sxvadasxva daniSnulebis axali 

liTonuri masalebis damuSavebis, maTi struqturis formirebisa da Tvisebebis Seswavlis 

procesebs. amasTan, warmoebis sxvadasxva dargSi eqspluataciisas axdens maTi qcevis 

prognozirebas. 

liTonTmcodneebma daamuSaves masalebis kvlevis gansakuTrebuli meTodebi. maTi 

upirvelesi moTxovna iyo sakvlevi masalebis qimiuri Sedgenilobis zustad gansazRvra. 

pirveli mikroskopis SeqmniT daiwyo metalografiuli kvlevebi. dadginda foladis 

aRnagobasa da Tvisebebs Soris mWidro kavSiris arseboba. gamokvleul iqna naxSirbadisa 

da sxva elementebis gavlena foladis Tvisebebze. amasTan, aRmoCenil iqna fazuri garda-

qmnebi foladebSi da dadginda am gardaqmnebis kritikuli wertilebi – temperaturebi. 

1876 wels jozaia uilard gibzis mier gamoqveynebuli naSromiT „heterogenuli sis-

temebis wonasworobis Sesaxeb” safuZveli Caeyara liTonTmcodnis mTavar samuSao in-

struments _ Tanamedrove Termodinamikasa da fizikur qimias. male, 1898 wels uiliam 

robert-ostenma aago rkina-naxSirbadis sistemis fazuri gardaqmnebis diagrama, riTac dai-

wyo analogiuri diagramebis agebis procesebi sxva sistemebisTvisac. specialistebma es 

procesebi damwerlobis SemoRebis tolfasad aRiqves, vinaidan fazuri diagramebi 

liTonTmcodnisaTvis igivea, rac anbani. 

liTonebis kvlevisas farTod gamoiyeneboda fizikur-qimiuri analizis meTodebi. 

dadginda masalis Tvisebebis cvlilebis damokidebuleba Sedgenilobaze. Seswavlil iqna 

temperaturis gavlena foladis struqturis cvlilebebis Tanmimdevrobebze. naTeli 

moefina masalebis mier TvisebaTa gamovlenis mravalsaxeobas. SesaZlebeli gaxda stru-

qturis marTva (garkveul donemde) da sxvadasxva pirobis dros ama Tu im masalis qcevis 

prognozireba. daiwyo mecnier-masalaTmcodneTa miRwevebis warmoebaSi gamoyeneba. maTi 

danergviT moixsna mravali sawarmoo problema, Semcirda wundebuli produqciis rao-

denoba da gafarTovda produqciis asortimenti, amaRlda sawarmoo usafrTxoebis done da 

Semcirda produqciis TviTRirebuleba.  

masalaTmcodneobis ganviTarebis istoria uwyvetadaa dakavSirebuli masalebis Tvise-

bebisa da Sinagani agebulebis kvlevis meTodebis ganviTarebis istoriasTan. liTonebis 

kvlevis saqmeSi did warmatebad unda iqnes miCneuli maqs fon laues mier aRmoCenili 

rentgenis sxivebis kristalze difraqciis faqti (1912 w.). erTi wlis Semdeg erTmaneTisagan 

damoukideblad giorgi vulfma da mama-Svilma uiliam henrim da uiliam lorens bregebma 

gamoiyvanes rentgenostruqturuli analizis ZiriTadi formula, e. w. vulf-bregebis wesi. 

amiT daiwyo kristaluri masalebis rentgenostruqturuli kvlevebis era.  

liTonis fizikur-qimiuri da fizikur-meqanikuri Tvisebebis kvlevebis did miRwevad 

unda CaiTvalos myari tanis meqanikis safuZvlebis Seqmna. erTmaneTisagan damoukideblad 

egon orovanma, miqael polanim da jefri ingram teilorma liTonuri masalebis plas-

tikuroba axsnes dislokaciebis CasaxviT da moZraobiT (1934 w.). piter hirSma kolegebTan 

erTad eleqtronuli mikroskopiT daafiqsira dislokaciebis arseboba liTonebSi (1956 w.). 

am faqtiT dadasturda ara marto dislokaciebis Teoriis realoba, aramed moxda eleq-

tronuli mikroskopebis SesaZleblobebis demonstrirebac. 
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liTonTmcodneebma mniSvnelovani wvlili Seitanes nebismieri teqnikuri siaxlis 

Seqmnasa da saWiro Tvisebebis liTonuri da kompoziciuri masalebis moZiebaSi. saaviacio, 

kosmosuri, atomuri energetikis da samxedro teqnikis daCqarebuli tempebiT ganviTarebam 

gansakuTrebuli aqtualuroba SesZina liTonTmcodneobis winsvla-ganviTarebas. am 

sferoebma dRis wesrigSi daayena axali, specialuri da gansakuTrebuli Tvisebebis mqone 

Senadnobebis SemuSavebis aucilebloba. aviakosmosuri dargis mecnier-konstruqtorTa 

winaSe mudmivad dgas ori ZiriTadi problema: konkretuli aparatis haerSi asawevad 

saWiro Zaluri danadgaris Seqmna da kuTri datvirTvis gasazrdelad aparatis masis 

Semcireba. arsebobs faqtebi imis Sesaxeb, rom mravali genialuri inJinruli proeqti ar 

ganxorcielebula (albaT dResac ar realizdeba) im mizeziT, rom daproeqtebis momen-

tisaTvis ar arsebobda iseTi masala, romelic inJiners ideis konstruqciaSi gadatanis 

saSualebas miscemda. magaliTad, didma leonardo da vinCim ver SeZlo aego mis mier kon-

struirebuli Sveulmfreni imis gamo, rom im droisaTvis jer kidev ar iyo SemuSavebuli 

maRali kuTri simtkicis masala.  

teqnikis moTxovnam swrafi tempebiT ganaviTara axali masalebis moZiebis procesebi. 

XX saukunis gariJraJze leon Jiletma SeimuSava pirveli uJangavi foladis Sedgeniloba 

(1904 w.), riTac daiwyo foladebis gamoyeneba maRali koroziis pirobebSi. germaneli mec-

nieris alfred vilmis mier alumin-spilenZis Senadnobis bunebrivi daZvelebis efeqtis aR-

moCeniT Seiqmna maRali simtkicisa da dabali simkvrivis masala _ duralumini (1906 w.). mis 

bazaze arnaxuli tempebiT ganviTarda liToniskorpusiani axali Taobis safreni aparate-

bis warmoeba. uiliam evid kulijma fxvnilovani masalisagan miiRo volframis drekadi 

mavTuli (1909 w.), ramac gamoiwvia elnaTurebis swrafi gavrceleba da fxvnilTa metalur-

giis Seqmna. kamerling onesma  aRmoaCina zegamtarobis movlena (1911 w.), riTac safuZveli 

Cauyara dabal- da maRaltemperaturul zegamtarobas da maT safuZvelze nakeTobebis dam-

zadebas. ian Coxralskim daamuSava didi zomis liTonis monokristalis miRebis meTodi 

(1918 w.), ramac ganapiroba Semdgom naxevrad gamtari masalebis mrewvelobis ganviTareba. 

paul merikam daapatenta pirveli zemxurvalmtkice Senadnobi (1926 w.), romlis bazaze gan-

xorcielda airturbinuli da reaqtiuli Zravebis Seqmnis idea. amJamad am tipis ZravebiTaa 

aRWurvili yvela samxedro da samoqalaqo TviTmfrinavi. Tanamedrove airturbinuli Zrave-

bi iTvleba ZiriTad Zalur mowyobilobad ara marto aviaciaSi, aramed gemTmSeneblobaSi, 

energetikaSi da a.S.  

nedleuli masalebis resursebis SezRudulobisa da masalebisadmi mkacri teqnikur-

ekonomikuri moTxovnebis gamo masalaTmcodneebi gzadagza axdendnen tradiciuli masale-

bis axal teqnologiur doneze gamoyenebas. nakeTobis xarisxis gasaumjobeseblad XX sau-

kuneSi didi warmatebiT gamoiyeneboda maTi Termuli, qimiur-Termuli da Termomeqanikuri 

damuSavebebi, difuzuri metalizacia, nakeTobis zedapiris eleqtroqimiuri dafarva da sxv.  

paralelurad grZeldeboda meqanikuri maxasiaTeblebis ufro maRali mniSvnelobebi-

sa da samuSao garemos zemoqmedebisadmi maRali medegobis an kidev sxva moTxovnili spe-

cialuri da gansakuTrebuli Tvisebebis mqone axali masalebis moZieba. mecnieruli kvle-

vebis Sedegad tradiciuli masalebisa da ufro mtkice gamaZlierebeli elementebis ur-

TierTSexamebis bazaze damuSavda masalebis axali jgufi – kompoziciuri masalebi. Tana-

medrove manqana-danadgarebisa da mowyobilobebis xarisxisa da saimedoobis asamaRleblad 

warmoebaSi farTod gamoiyeneba specialuri liTonuri, kompoziciuri da fxvnilovani ma-

salebi.  

liTonTmcodneebis yvela didi miRwevis CamoTvla praqtikulad SeuZlebelia, magram 

ar SeiZleba ar aRiniSnos zogierTi maTgani: arne olanderma aRmoaCina Senadnobis formis 

mexsierebis efeqti da misi gamoyenebis SesaZlebloba medicinasa da teqnikis mraval darg-

Si (1932 w.); vilhelm knolma  daamuSava titanis miRebis ekonomikurad gamarTlebuli me-

Todi (1940 w.), ramac uzrunvelyo titanis bazaze nakeTobebis damzadeba TviTmfrinavis fi-

uzelaJidan dawyebuli koroziamedegi reaqtorebis korpusebiT damTavrebuli; jon bardin-
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ma, uolter brateinma da uiliam Soklim Seqmnes pirveli tranzistori – mikro-

eleqtronikis mTavari elementi (1948 w.); bil pfanis mier SemuSavebuli zonuri dnobiT 

liTonebis gawmendis meTodi (1951 w.) amJamadac gamoiyeneba zesufTa masalebis (magaliTad, 

naxevrad gamtarebis) misaRebad. Svedi mecnierebis jgufma miiRo pirveli xelovnuri 

almasebi (1953 w.), riTac safuZveli Caeyara maRali sizustis detalebis warmoebas. frank 

ver-Snaiderma mimarTuli kristalizaciis meTodiT daamzada uzarmazari svetovani 

kristalebisagan Sedgenili turbinis frTebi (1958 w.). amocanis am revoluciurma gadaw-

yvetam saSualeba misca konstruqtorebs aewiaT reaqtiuli Zravebis samuSao temperatura, 

riTac uzrunvelyofil iqna sawvavis mniSvnelovani ekonomia. karl strnatma kolegebTan 

erTad kobaltisa da iSviaT miwaTa elementebis bazaze Seqmna zemZlavri mudmivi magnitebi 

(1966 w.); robert kiork-umcrosma, riCard smolma da harold krotom aRmoaCines 

naxSirbadis alotropiuli modifikacia – sferosebri kristaluri gisosi (1985 w.), 

romelic 60 atomisagan Sedgeboda. mas fulereni uwodes. iohan bednorcma da karl 

miulerma itriumi-bariumi-spilenZi-Jangbadi sistemis fuZeze Seqmnes maRaltemperaturuli 

zegamtaruli keramika (1986 w.), rac zegamtaruli masalebis farTomasStabiani gamoyenebis 

safuZveli gaxda; sumio iizimam aRmoaCina naxSirbadis nanomilakebi (1991 w.), romlebic 

foladze 100-jer ufro mtkice da 6-jer ufro msubuqia da sxv. 

axal SenadnobTa Sedgenilobebis SemuSavebis paralelurad xdeboda liTonuri 

masalebis Sinagani agebulebis Taviseburebebis kvlevis meTodebisa da sakvlevi apara-

turis gaumjobeseba. magaliTad, henri klifton sorbi optikur mikroskops iyenebda fo-

ladis mikrostruqturis sakvlevad (1863 w.). adolf martensma nawrTobi foladis kvle-

visas aRmoaCina, rom igi gansxvavdeboda naklebad sali foladis struqturisagan (1890 w.). 

am droidan iwyeba mikroskopis gamoyeneba kristaluri struqturis Sesaswavlad da stru-

qturasa da Tvisebebs Soris kavSiris dasadgenad; maqs knolma da ernst ruskam aages pir-

veli gamWoli eleqtronuli mikroskopi (1933 w.); kompania “Cambridge Instruments“-ma daamzada 

pirveli rastruli mikroskopi, romelic nimuSis zedapirebis kvlevis unariT bevrad 

aRemateba sinaTlis mikroskopis SesaZleblobas (1965 w.); henrix rorerma da gerd biningma 

Seqmnes gvirabuli maskanirebeli (gamSleli) mikroskopi da uzrunvelyves zedapiris 

struqturis atomuri sizustiT ganxilva (1981 w.). don eiglerma gvirabuli mikroskopis 

saSualebiT qsenonis atomebiT dawera sityva IBM, riTac daamtkica calkeuli atomebis 

manipulirebisa da nanostruqturebis Seqmnis SesaZlebloba. 

masalaTmcodneobis, rogorc mecnierebis miRwevebis Sefasebis erT-erT wyarod (XXI 

saukunemde) SeiZleba gamoyenebul iqnes amerikuli Jurnalis ”Jornal of Minerals, Metals and 

Materials Society” redaqciis mier mkiTxvelTa daxmarebiT Sedgenili sia asi yvelaze ufro 

mniSvnelovani movlenisa da adamianisa, romlebmac gardamtexi gavlena moaxdines 

konstruqciuli da specialuri masalebis mecnierebaze. sia iwyeba Cvens eramde 28 aTasi 

wliT adre daTariRebuli cxovelebisa da adamianebis uZvelesi gamomwvari keramikuli 

figurebiT da mTavrdeba 1991 wels eli iablonoviCis mier damzadebuli fotonuri krista-

liT, romelsac gansazRvruli sigrZis sinaTlis sxivis SeCerebis unari aqvs. am aRmoCeniT 

safuZveli Caeyara fotonis tranzistorebis damzadebas. niSandoblivia is faqtic, rom 

CamonaTvalidan 40 %-ze meti miZRvnilia uSualod liTonuri masalebisadmi. rogorc 

aRiniSna, Tanamedrove masalaTmcodneobis ganviTarebis tendenciebi da perspeqtiva 

fizikis, qimiis, meqanika-maTematikis, masalaTagamZleobis, informatikisa da sxva 

mecnierebebis fundamentur safuZvlebTanaa dakavSirebuli. am kuTxiT sainteresoa am 

CamonaTvalSi warmodgenili riCard feimanis gamosvla amerikel fizikosTa sazogadoebis 

winaSe cnobili moxsenebiT „iq, qveviT mravali Tavisufali adgilia“ (1959 w.), riTac man 

faqtobrivad Semoitana nanoteqnologiis koncefcia. Seiqmna masalaTmcodneobis axali mi-

marTuleba da gaCnda masalebis Tvisebebis naxtomisebri cvlilebis SesaZleblobebi. 

istoriulad dadasturebulia, rom teqnikuri progresi SeuZlebelia axali 

Tvisebebis mqone masalebis Seqmnis gareSe. Tanamedrove masalaTmcodneobis miRwevebi 
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mniSvnelovan gavlenas axdens sazogadoebis teqnikuri, teqnologiuri da samecniero 

ganviTarebis doneze. 2008 wlis ianvarSi Jurnali Materials Today-is erT-erTi redaqtori j. 

vudi aqveynebs im 10 movlenis sias, romlebmac ukanaskneli 50 wlis ganmavlobaSi 

gansazRvra dRevandeli masalaTmcodneobis ganviTarebis maRali dinamika. esenia: 

1. „saerTaSoriso ruka naxevrad gamtarebisaTvis“ (International Technology Roadmap for 

Semiconductors – ITRS), romelic mecnieruli aRmoCena ki ar iyo, aramed mecnierebis, 

teqnologiisa da ekonomikis erTiani bazis analizuri mimoxilva. masSi asaxulia 1994 – 

2007 wlebSi misaRwevi miznebi da am miznebisaken mimavali saukeTeso gzebi; 

2. maskanirebeli gvirabuli mikroskopia (1981 w.). am gamogonebam biZgi misca 

nanokvlevebsa da nanoteqnologiebs; 

3. mravalSriani magnituri da aramagnituri masalebis struqturaSi gamovlenili 

giganturi magnituri winaRobis efeqti (1988 w.). mis safuZvelze Seqmnilia amomkiTxavi Ta-

vebi xisti diskebisaTvis, romlebiTac amJamad aRWurvilia yvela personaluri kompiuteri; 

4. naxevrad gamtari lazerebi da Suqdiodebi GaAs-is Senadnobze (1962 w.). tele-

sakomunikacio sistemebis, CD da DVD pleerebisa da lazeruli printerebis ZiriTadi 

komponentebi; 

5. 2000 wels saqmis codniT organizebuli RonisZieba masirebuli perspeqtiuli 

samecniero kvlevebisa, e.w. „aSS-is erovnuli nanoteqnologiuri iniciativa“ _ National Nano-

technology Initiative (bil klintoni da doqtori roko). nanokvlevebis msoflio saerTo dafi-

nansebis moculobam 2007 wels 12 mlrd aSS dolars gadaaWarba da Sesabamisi samecniero 

programebi amoqmedda msoflios 60 qveyanaSi; 

6. naxSirbadis boWkoebiT armirebuli plastmasebi. msubuqi da mtkice kompoziciuri 

masalebi, romlebmac gardaqmna teqnikis mravali dargi: aviamSenebloba, kosmosuri teq-

nologiebi, transporti, sportuli aRWurvilobis warmoeba, SesafuTi masalebi da sxv.; 

7. masalebi eleqtrotevadi liTiumis ionuri batareebisaTvis (kaTodi – LiCoO2 an 

LiFeO4, anodi – naxSirbadi, Sony, 1991 w.), ramac gamoiwvia sazogadoebrivi „mobiluri revo-

lucia“ (nouTbuqebi, mobiluri telefonebi, cifruli fotoaparatebi, videokamerebi da 

eleqtromobilebi); 

8. naxSirbadis nanomilakebi (1991 w.). maT aRmoCenas win uZRoda fulerenebis (C60 ) 

aranakleb sensaciuri aRmoCena (1985 w). amJamad naxSirbadis nanostruqturebis saocari, 

unikaluri da didi imedis momcemi Tvisebebi yvelaze „cxeli“ publikaciebis centrSia, ma-

gram jer kidev gadasawyvetia erTgvarovani Tvisebebis mqone nanomilakebis masobrivi sin-

Tezis, gawmendis meTodebisa da maTi nanoxelsawyoebSi CarTvis teqnologiebis sakiTxebi; 

9. masalebi rbili beWduri liTografiisaTvis. dRes liTografiul procesebs 

centraluri adgili ukavia mikroeleqtronuli xelsawyoebisa da sqemebis warmoebaSi, 

damxsomebel areebSi da sxva nakeTobebSi. axlo momavlisaTvis maTi alternativa ar Cans. 

rbili beWduri liTografia iyenebs polidimeTiloqsisilanis drekad mravaljerad Stamps. 

amJamad miRweulia 30 nm garCevis mkafiooba brtyel, moRunul da moqnil qvesadebebze; 

10. metamasalebi (mecnierebis gamonagoni, romelsac bunebaSi analogi ar aqvs). 

realuri struqturebi Seiqmna 2000 wels. igi perspeqtiuli masalaa srulyofili linzebis 

(radiosalokacio talRebis sigrZis diapazoni) dasamzadeblad da iseTi danafaris 

formirebisaTvis, romelic mTlianad STanTqavs garkveuli diapazonis eleqtromagnitur 

gamosxivebas (uCinari obieqtis Seqmna). sxva miznebiT misi gamoyeneba momavlis saqmea. 

axali, gansakuTrebuli Tvisebebis mqone masalebis SeqmnasTan erTad ixveweba maTi 

kvlevis meTodebic. amJamad masalaTmcodneobis kvlevis meTodebia: eleqtruli, magnituri, 

rentgenostruqturuli, dilatometriuli da metalografiuli analizebi, sinaTlisa da 

eleqtronuli mikroskopia, birTvuli magnituri rezonansi, Termografia da sxva fizikur-

qimiuri meTodebi, xolo kvlevis ZiriTadi prioritetuli mimarTulebebia: 

nanoteqnologia _ ramdenime nanometris zomis masalisa da maT bazaze konstruq-

ciebis SemuSaveba da Seswavla; 
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kristalografia _ kristalebis fizikuri mdgomareobis kvleva, romelic aerTianebs:  

1. kristalebSi defeqtebisa da ucxo minarevebis gamovlenas da masalis ZiriTad 

Tvisebebze maT gavlenas;  

2. difraqciul teqnologiebs – rentgenostruqturul analizs, romelic gamoiyeneba 

nivTierebis fazuri mdgomareobis Sesaswavlad; 

liTonTmcodneoba _ liTonuri masalebis Tvisebebis Seswavla; 

keramika _ moicavs eleqtronikisaTvis masalebis kvleva-Ziebas, kompoziciur masalebs 

da sxv.; 

biomasalebi _ adamianis sxeulSi implantantebad gamosadegi masalebis kvleva. 

nebismieri konstruqciis daproeqtebisas mkvlevrebisa da konstruqtorebis mizania: 

naklebi danaxarjebiT arsebuli analogis (an axlis) xarisxisa da efeqturobis gaumjo-

beseba; muSa wnevebis, siCqaris, temperaturis Tu sxva parametrebis gazrda ise, rom erTe-

ul datvirTvaze (simZlavreze) moxdes masalis masis Semcireba. 

manqanaTmSeneblobis (da mravali sxva dargis) tendencia _ Seamciros nakeTobis 

efeqturi masa, ganapirobebs iseTi masalebis damuSavebis aucileblobas, romlebSic maRa-

li simtkice Sexamebuli iqneba dabal simkvrivesTan (igulisxmeba liTonuri da kompozi-

ciuri masalebi).  

realur pirobebSi mocemuli konstruqciisaTvis sxvadasxva masalisagan sasurvelis 

SerCevisas iTvaliswineben masalebis meqanikuri, koroziuli, siTburi da sxva Tvisebebis 

maxasiaTeblebis parametrebs. maTi urTierTSedareba da konstruqciis muSaobis pirobebis 

gaTvaliswineba amartivebs masalebis obieqturi SerCevis SesaZleblobas. 

Tanamedrove samrewvelo dargebis ganviTarebam cxadyo, rom ZiriTadi teqnikuri moT-

xovnebis gadasaWrelad sakmarisi ar aris mxolod axali masalebis SerCeva. aucilebelia 

maTi dacva samuSao garemo pirobebis (temperatura, koroziuli garemo, ultraiisferi ga-

mosxiveba, klimaturi faqtorebi) zemoqmedebisagan. garemos agresiulobis zrda iwvevs 

zedmet danaxarjebs manqana-mowyobilobebSi cveTis produqtebis likvidaciaze. masalebis 

Tvisebebis stabilizaciisaTvis SesarCevi RonisZiebebisa da manqana-meqanizmebis Sromisuna-

rianobis prognozirebisaTvis aucilebelia garemos zegavleniT gamowveuli masalebis age-

bulebis kanonzomierebebis cvlilebis codna. dadgenilia, rom dacvis procesebis efeqtu-

robis done konstruqciis saimedoobis gansazRvris erT-erTi mniSvnelovani faqtoria.  

aSS-Si warmoebs koroziiT gamowveuli liTonis danakargebis aRricxva. magaliTad, 

2012 wels koroziiT gamowveulma danakargebma qveynis masStabiT 468 mlrd aSS dolari 

Seadgina. msoflio masStabiT rTul teqnikur sistemebze klimatis gavleniT koroziuli 

da biodazianebebiT gamowveulma zaralma 2,2 trilion aSS dolars miaRwia. aRniSnuli 

monacemebi adasturebs, rom masalebis Tvisebebis kvlevis mravalricxovan meTodebs auci-

lebelia daematos kvlevis kidev erTi mimarTuleba _ klimaturi gamocdebi. aseTi kolo-

saluri danakargebis Tavidan asacileblad aucilebelia daigegmos axali masalis ara 

marto muSaobis sfero, aramed misi mTliani sasicocxlo gza: masalis SemuSaveba  kon-

struqciebSi misi gamoyeneba  garemo da klimaturi pirobebisagan dacva da resursis 

gaxangrZliveba  diagnostika  utilizacia. am sqemiT muSaobisas mkafiod vlindeba ma-

salis Taviseburebebi da martivdeba maTi analizi.  

XX saukuneSi teqnikis ganviTarebas mniSvnelovani biZgi misca da udidesi wvlili 

Seitana organuli masalaTmcodneobis mimarTulebamac. 1909 wels leo beiklandis mier 

sinTezirebul iqna myari Termoplastikuri polimeri _ bakeliti. aqedan daiwyo plas-

tikatebis era da gaCnda plastmasebis mrewveloba. 1920 wels, mas Semdeg, rac herman stau-

dingerma Camoayaliba mosazreba, rom polimerebi erTmaneTTan kovalenturad dakav-

Sirebuli grZeli jaWvis erTi saxis rgolebia, Seiqmna polimerebis qimia... 1935 wels 

uoles hium korotesma (kolegebTan erTad) daapatenta neiloni, ramac mniSvnelovnad Seam-

cira moTxovna abreSumze da uzrunvelyo polimerebis mrewvelobis daCqarebuli ganvi-

Tareba. 1964 wels stefania kvolekma SeimuSava maRali simtkicis, msubuqi plastiki kevla-
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ri. kevlaris boWko aucilebeli komponentia Tanamedrove kompozitebisaTvis, romel-

Taganac mzaddeba uamravi sagani – saburavebidan dawyebuli javSanJiletebiT damTavrebu-

li. 1970 wels Seiqmna optikuri boWko (bob maueri da sxv.), romelic umciresi danakargiT 

atarebs sinaTlis sxivs (revolucia telekomunikaciaSi); 1977 wels ki – eleqtrogamtari 

polimerebi (xidaki sirakava da sxv.). 

Tanamedrove masalaTmcodneoba, rogorc ukve aRvniSneT, sul ufro mzard mniS-

vnelobas iZens adamianebis yofaSi. mas mudam gverdSi udgas „partniori“ mecnierebebi, ro-

melTa miRwevebis gaTvaliswinebiT es dargi fexs uwyobs kacobriobas siaxleTa ZiebaSi. 

teqnikis strategia uwyvetia: masala→teqnologia →konstruqcia. zogadad, qveynis teqni-

kuri ganviTarebis strategiis SemuSavebisas aucilebelia mkafio, masalaTmcodneobis miR-

wevebze dayrdnobiT Sedgenili da awonil-dawonili mecnierul-teqnologiuri prognozis 

gakeTeba.  

XX saukuneSi axali masalebis Seqmnas mniSvnelovani biZgi misca samxedro da sara-

keto-kosmosuri teqnikis moTxovnebma. praqtikam daadastura, rom am dargebisaTvis SemuSa-

vebuli masalebi TandaTan gadadis samoqalaqo seqtorSi. aseTi gamocdilebidan gamomdi-

nare, grZelvadiani perspeqtiviT sarealizacio yvela didi proeqti dasaxuli gegmis gan-

saxorcieleblad unda iTvaliswinebdes axali masalebis Sesaqmnelad kvlevebis Catarebis 

materialur-teqnikur da finansur uzrunvelyofas. 

mecnierebis ganviTarebis done da yoveli axali sainJinro-teqnikuri gadawyveta sa-

wyis nedleul masalebs gansxvavebul teqnikur-ekonomikur moTxovnebs uyenebs, ris Sede-

gadac icvleba tradiciuli masalebi da nakeTobebis damzadebis meTodebi. asparezze ga-

modis axali, ufro progresuli teqnologiebi da Sesabamisi specialuri, xSirad precizi-

uli Tvisebebis mqone sawyisi masalebi. informaciis, monacemTa damuSavebisa da xelovnuri 

inteleqtis mimarTulebebiT mecnierebis ganviTarebis maRalma donem XX saukunis bolos 

masalaTmcodneebs saSualeba misca daemzadebinaT realuri samganzomilebiani obieqtebi 

kompiuteruli modelis monacemebis aRwarmoebiT.  

amJamad mTel msoflioSi daCqarebuli tempebiT mimdinareobs sawarmoebSi SLM (Seleq-

tive lazer melting) teqnologiebis damuSaveba-danergva. gamorCeulobis mizniT kompaniebi termi-

nebiT manipulirebdnen. xdeboda msgavsi teqnologiebis srulyofa da dapatenteba sxva-

dasxva dasaxelebebiT (Laser CUSING, DMLS, SLS da sxv.). bazarze kompaniebis gamorCevis sur-

vilma saqme iqamde miiyvana, rom, praqtikulad, warmoebis erTi da igive xerxi sxvadasxva 

dasaxelebas atarebs. am gaurkvevlobis Tavidan asacileblad 2012 wels „masalebis gamoc-

dis amerikulma sazogadoebam“ yvela teqnologia gaaerTiana erT kategoriad. 

SLM teqnologia aris detalis kompiuteruli modelis 3D formatSi aRwarmoebis 

erT-erTi xerxi. igi saSualebas iZleva Seiqmnas rTuli geometriuli formis, xSirad 

Txelkedliani da Rrutaniani liTonis nakeTobebi. amJamad mza nawarmis xarisxi imdenad 

maRalia, rom maTi meqanikuri damuSaveba saWiro aRar aris. nakeTobis aRbeWdvis procesi 

inertuli airebiT Sevsebul samuSao kameraSi mimdinareobs, riTac gamoiricxeba saxarjo 

masalebis Jangva. amdenad, SLM teqnologia praqtikulad unarCeno warmoebaa. popularuli 

masalebi SLM teqnologiebisaTvis aris fxvnilovani liTonebi da Senadnobebi, maT Soris: 

uJangavi, saiaraRo da sxva maRallegirebuli foladebi, titani da misi Senadnobebi, alu-

mini da misi Senadnobebi da sxv. 

aRsaniSnavia, rom zogierT sferoSi SLM teqnologiis gamoyenebisaTvis zemaRali 

simkvrivis nawilakebia saWiro. maTi forianoba 1 %-ze naklebi unda iyos. nebismieri fori 

da sicariele nakeTobis deformaciis wyaro da, Sesabamisad, misi susti rgolia. amdenad, 

axali teqnologia axal maRal moTxovnebs uyenebs liTonis fxvnilebsac. aqedan gamomdi-

nare, dRis wesrigSi dadga fxvnilTa metalurgiis axali teqnologiis Sesabamis doneze 

ganviTarebis sakiTxic.  

SerCeviTi lazeruli dnoba aditiuri warmoebis procesia. samganzomilebiani mod-

elis Sesaqmnelad mZlavri lazeris (200 – 1000 vt) sxivis gamoyenebiT liTonis fxvnilis 
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nawilakebi erTmaneTs „miednoba“ da TandaTan xdeba sasurveli detalis miReba. mkvlevreb-

ma sakvanZo parametrebis – lazeris simZlavris, lazeris siCqaris, lazeruli skanirebis 

xazebs Soris manZilebis cvlilebiT, skanirebis xerxis (nawilebad dayofis) da fxvnilo-

vani Sris sisqis cvlilebiT SeZles umetesi liTonuri masalisagan bevri detalis damza-

deba.  

3DDaRbeWdva cnobilia agreTve, rogorc kompiuteruli modelireba an alternatiuli 

konstruireba. am process zogjer swrafi maketirebis processac uwodeben. 3D aRbeWdvis 

procesis dasawyisad iTvleba samganzomilebiani cifruli modelis dayofa 20 – 100 mkm 

sisqis Sreebad. 3D printerze mierTebul kompiuterSi itvirTeba samganzomilebiani fizi-

kuri modelis asagebi Sreebis „naxazebi“ (mza faili) standartul STL (stereo liTogra-

fiul) formatSi. 3D aRbeWdvis sawarmoo ciklis dasawyisSi 3D printeris specialur 

platformaze iyreba sasurveli sisqis sawyisi liTonuri fxvnili. fxvnilis gasworebisa 

da kompiuteridan gadacemuli koordinatebis Sesabamisad lazeriT pirveli Sris gadnobis 

Semdeg miiReba dasamzadebeli geometriuli obieqtis „pirveli sarTuli“. Semdeg kompiute-

ridan nakarnaxebi yoveli Semdegi Sris naxazis Sesabamisad 3D printeri adnobs fxvnilis 

Semdeg Sres homogenur masamde da wina Sreze SednobiT TandaTan imeorebs cifruli mod-

elis Sreebis konturs. sabolood ki yalibdeba realuri samganzomilebiani obieqti  

(nax. 1). ganusazRvrelia 3D aRbeWdvis SesaZleblobebi. mas specialistebi mokled ase gan-

sazRvraven: „rasac daxatavT, imas SeqmniT“.  

 

 
 

 nax. 1. 3D aRbeWdviT miRebuli samganzomilebiani nakeToba   

 

mravalgvaria 3D aRbeWdvis praqtikuli gamoyenebis sfero. maT Soris erT-erTi mniSv-

nelovani medicinaa. SLM teqnologiis saSualebiT erT obieqtSi homogenuri da foriani 

struqturebis kombinirebis SesaZlebloba mniSvnelovani gamodga implantantebis Seqmnisas. 

dadgenilia, rom orTopediuli implantantis foriani zedapiri xels uwyobs mis Sezrdas 

Zvlis qsovilTan. 3D aRbeWdvis gamoyenebiT qirurgebma SeZles adamianis sxeulis nawile-

bis maketis konstruireba. regeneraciul medicinaSi specializebulma kompania Organovo. Inc-

ma 2010 wels ganacxadi gaakeTa sisxlZarRvebis bioaRbeWdvis Sesaxeb... aRsaniSnavia, rom 3D 

aRbeWdvis gamoyenebis sfero Zalze farToa. mas iyeneben rogorc feradi beWdvisaTvis (2005 

w.), ise Sokoladisa (2011 w.) da sxv. dasamzadeblad. 
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amJamad mrewvelobis TiTqmis yvela dargi (aviakosmosidan dawyebuli bavSvebis saTa-

maSoebis damzadebiT damTavrebuli) iyenebs 3D printers. yoveldRiurad matulobs liTo-

nuri masalebis 3D aRbeWdvis samrewvelo produqcia.  

laboratoriul pirobebSi 3D aRbeWdvis gamoyenebiT liTonisagan pirveli detali 

aRibeWda 1989 wels. sawarmoebSi SLM teqnologiis farTod danergvisa da masStabebis 

sailustraciod ganvixiloT ramdenime magaliTi: 1. kompania Alcoa, pirveladi aluminis da 

mza aluminis nakeTobebis wamyvani saerTaSoriso mwarmoebeli, 2014 wlis noemberSi acxa-

debs, rom gegmavs samganzomilebiani aRbeWdvis danergvasa da gamoyenebas reaqtiuli Zrave-

bis sakompleqtebeli da sxva produqtebis warmoebaSi; 2. msoflioSi reaqtiuli Zravebis 

yvelaze msxvili mimwodebeli kompania General Electrik (GE) iyenebs lazerul aRbeWdvas iseTi 

sakompleqtebeli detalebis dasamzadeblad, romelTa Seqmnac SeuZlebeli iyo standar-

tuli teqnologiebiT. kompaniam gaiRo 50-milioniani investicia axali sawarmoo farTobis 

Sesaqmnelad. qarxana, romlis gaxsnac mimdinare wels igegmeba, gamouSvebs sawvavis frqve-

vanebs axali Taobis turboventilatoruli reaqtiuli ZravebisaTvis (LEAP) da samgzavro 

Boening 777X TviTmfrinavebisaTvis gankuTvnili yvelaze mZlavri reaqtiuli Zravebis GE9X 

sakompleqtebel nawilebs.  

aRsaniSnavia is faqtic, rom GE turbinebis msubuqi frTebisaTvis gegmavs 3D aRbeWd-

vis revoluciuri procesis – italiuri aerokosmosuri kompania Avio-sa da Sveduri kompa-

nia Arcam-is erToblivad damuSavebuli meTodis – dnoba eleqtronuli sxiviT (EBM – elec-

tron beam melting) gamoyenebas. am procesSi liTonis fxvnilis gasadnobad lazeris nacvlad 

gamoiyeneba eleqtronebis kona.  

ra gziT ganviTardeba masalaTmcodneoba momavalSi? 

miuxedavad imisa, rom arc erT mecniers ar SeuZlia iwinaswarmetyvelos, Tu risi aR-

moCena moxdeba uaxloes momavalSi, samecniero prognozirebas mainc aqvs arsebobis ufle-

ba. mas SeuZlia Segvaxedos momavalSi, rac aqamde mxatvruli fantastikis prerogativa iyo. 

unda vivaraudoT, rom kompiuteruli modelirebiT da daxvewili eqsperimentebiT SesaZle-

belia efeqturad ganisazRvros liTonuri nakeTobebis teqnologiuri parametrebi da far-

Tod dainergos mrewvelobaSi nanometruli fxvnilebisagan detalebis damzadebis SLM me-

Todi. ar unda daviviwyoT, rom nanometruli masalebi mraval unikalur TvisebasTan er-

Tad erT iseT Tvisebasac avlens, romelic masalaTmcodneobas ganviTarebis farTo pers-

peqtivas usaxavs. dadgenilia, rom nanometruli masalebis Tvisebebi damokidebulia nano-

metruli nawilakebis geometriul zomaze. Tanamedrove mecnierTa erToblivi aRiarebiT, 

uaxloes momavalSi nanometruli teqnologiebi adamianis saqmianobis TiTqmis yvela sfe-

roSi (medicina, biologia, genetika, energetika da mravali sxv.) SeaRwevs da radikalur 

gavlenas moaxdens samecniero-teqnikur progresze. 

amJamad ama Tu im dargis ganviTarebis perspeqtivis Seswavla da codnis sferoSi 

sxvadasxva qveynis mecnierebis ganviTarebis donis Sedareba xdeba infometriiT. igi moi-

cavs kibermetrias, vebmetriasa da mecnierebaTmzomelobas. mecnierebaTmzomelobis mizania: 

mecnieruli mimarTulebis ganviTarebis obieqturi suraTis warmodgena; misi aqtualuro-

bis, potenciuri SesaZleblobebis Sefaseba, informaciuli nakadebis formireba, kanonebisa 

da samecniero ideebis gavrceleba. mecnierebaTmzomeluri kvlevebis da maTi Sedegebis Se-

darebis sabazo obieqti citirebis indeqsia (samwuxarod, axali masalebisadmi miZRvnili 

samecniero publikaciebis mniSvnelovani nawili ar xvdeba farTo samecniero sazogadoe-

bis mxedvelobis areSi. magaliTad, aSS-Si mecnierebasa da teqnologiebze gaweuli yvela 

xarjis 50%-mde modis samxedro sferoze)... 

mecnierebaTmzomeluri kvlevebiT dadginda, rom samrewvelo TvalsazrisiT, ganviTa-

rebul qveynebSi axali masalebis SemuSaveba da, Sesabamisad, masalaTmcodneoba, rogorc 

mecniereba, mudmivad imyofeba mecnierebis ganviTarebis prioritetul velSi. msoflio sa-

reitingo sistemis 2010 wlis monacemebiT, ganviTarebul qveynebSi codnis es sfero sain-

formacio (kompiuterul) teqnologiebTan da bioteqnologiebTan erTad iTvleba priori-
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 swrafad mzardi mecnierebebi informaciis, monacemTa damuSavebisa da xelovnuri 

inteleqtis Sesaxeb – zeviT, marjvniv; 

 socialuri da humanitaruli mecnierebebi, romelTa gamaerTianebeli centria 

kvlevebi ganaTlebis sferoSi – qveviT, marjvniv. 

 

 

 

daskvna 

specialistebi, albaT, verasodes gaavleben zRvars Tanamedrove mecnierebisa da 

teqnikis ganviTarebis doneebs Soris. is, rac guSin ocnebisa da fantaziis sferod 

gveCveneboda, dRes xelSesaxebi realobaa. mkvlevrebma warmoebis sxvadasxva meTodiT 

miiRes unikaluri Tvisebebis mqone masalebi. damuSavebulia mzis elementebi TviTgacivebis 

efeqtiT. miRebulia agreTve fulerenebi (1985 w.) da grafeni – naxSirbadis organzo-

milebiani alotropiuli modifikacia (2004 w.), romelsac axasiaTebs didi meqanikuri si-

xiste, rekordulad maRali Tbogamtaroba da cnobil masalebs Soris eleqtronebis 

maqsimaluri Zvradoba. igi miiCneva momavali nanoeleqtronikis safuZvlad. 3DD aRbeWdvis 

saSualebiT miRebulia iseTi zexisti masalebi, romlebsac sakuTar masaze 160000-jer meti 

tvirTis atanaDSeuZlia. 3DDaRbeWdvisas gamyarebis procesis mikroskopul doneze 

regulirebiT miRweulia mikrostruqturis (kristalografiuli aRnagobis) marTvis 

SesaZlebloba (Oak Ridge National Laboratory, 2014 w.). Tanamedrove gamomTvleli sistemebis 

Seqmna eyrdnoba axali Taobis naxevrad gamtar da sxva masalebs... mecnierebis miRwevebis 

warmoebaSi farTod danergvis praqtikam migviyvana Tanamedrove kompiuterul sistemamde, 

internetamde da Znelia imis prognozireba, Tu ra iqneba xval... rogori iqneba samecniero-

teqnikuri progresis Semdegi safexuri. magram erT sakiTxSi yvela mecnieri da praqtikosi 

Tanxmdeba – nebismier teqnikur gadawyvetas Sesabamisi masala esaWiroeba da, sasurvelia, 

teqnikis ganviTarebis ideasTan erTad saWiro Tvisebebis mqone masalebis Seqmnamac ar 

daayovnos. 
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MATERIALS SCIENCE – THE ACCOMPANYING SCIENCE OF MANKIND DEVEL-
OPMENT 

O. Shuradze 

(F. Tavadze Institute of Metallurgy and Materials Scince) 

 

Resume: The paper describes connected to the systemization and analysis the role of materials science during 
the different stages of historical developments of mankind and now, with the help of modern search databases. The 
analysis includes the main condition and reasons for creating new materials and their influence on development of tech-
nique and scientific-technical progress. The paper also includes the analysis of new SLM technology for creating 3D 
objects. Besides, there is described the history of creating the research methods of structure and propertie of materials. 
Based on the analysis of papers published during 2011-2012, the world science map is presented. The priority directions 
for the development of science and possible development directions in materials science are also described in the pre-
sented paper.  

 
Key words: materials science; metals science; ceramics; metal materials; polymer materials; SLM technology; 

3D technology; 3D printer; 3D printing; imprint of three-dimensional object; computer modelling; nanoparticles; nano-
metric; technology; nanomaterials; citing index; scientometrics; bibliometrics; map of world science.  

 

 

 

 

МАТЕРИАЛОВЕДЕНИЕ 

 

МАТЕРИАЛОВЕДЕНИЕ – НАУКА, СОПУТСТВУЮЩАЯ РАЗВИТИЮ 

ЧЕЛОВЕЧЕСТВА 

Шурадзе О. В. 

(Институт металлургии и материаловедения им. Ф. Тавадзе) 

 
Резюме: В работе, на основе данных современных поисковых систем, систематизирована и проанали-

зирована роль материаловедения в развитии человечества на различных исторических этапах и в современных 
условиях. Приведены причины, вызывающие необходимость создания новых материалов и их роль в развитии 
техники и научно-технического прогресса. Проанализированы новейшие SLM технологии изготовления 
трёхмерных объектов. Описана история создания методов исследований по структуре и свойствам материалов. 
Представлена и проанализирована карта мировой науки, созданная по трудам, опубликованным в 2011 – 2012 
годы. Дан прогноз приоритетных направлений развития науки, и, в частности, материаловедения. 

 
Ключевые слова: материаловедение; металловедение; керамика; металлические материалы; 

полимерные материалы; SLM технология; 3D технология; 3D принтер; 3D печать; отпечаток трёхмерного 
объекта; компьютерное моделирование; наночастицы; нанометрическая технология; наноматериалы; индекс 
цитирования; наукометрия; библиометрия; карта мировой науки. 
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metalurgia 

 

 

 

magniumis qloridis rkinis fxvniliT aRdgenis procesis Seswavla 

iuza fulariani, nodar kekeliZe, merab kereseliZe, roland razmaZe,  

nunu xuciSvili 

(ferdinand TavaZis metalurgiisa da masalaTmcodneobis instituti) 

 

  

reziume: dadgenilia qlorwyalbadis areSi namwvis damuSavebis Sedegad warmoqmnili 

qloridebis aorTqlebis optimaluri pirobebi. qlorwyalbadis areSi sruli gauwyloeba 

xdeba 400 0C temperaturaze. Seswavlilia uwylo magniumis qloridis rkinis fxvniliT 

aRdgenis procesi. Ddadgenilia agreTve moqmed faqtorTa optimaluri mniSvnelobebi. 

magniumis qloridis aRdgenis maqsimaluri xarisxi (≈ 100 %) miiRweva 740 0C 

temperaturaze. 

 

sakvanZo sityvebi: magniumis qloridi; aRdgena; kvarciti. 

  

Sesavali 

organuli sawvavi, rogorc cnobilia, msoflio energetikis moTxovnebs mxolod 

nawilobriv akmayofilebs. danarCeni nawili SeiZleba Seivsos ganaxlebadi wyaroebis 

xarjze. organuli sawvavis maragebis amowurvasTan dakavSirebuli ekologiuri proble-

mebis gadawyvetis gzebs Soris yvelaze mniSvnelovaniა mimarTuleba, romelic iTvalis-

winebs mzis batareebis saSualebiT mzis energiis pirdapir eleqtroenergiad gardaqmnas. 

ekologiuri problemis gadaWris aseTi gza sakmaod mimzidvelia imis gamo, rom igi 

energiis praqtikulad amouwuravi wyaroa, gamoirCeva sisufTaviT da ar saWiroebs 

gaxurebis xangrZliv ciklebsa da mbrunav meqanizmebs.  

 

 

ZiriTadi nawili  

XX saukunis 60-iani wlebis dasawyisSi galiumis arsenidis bazaze Seiqmna p-n 

gadasvlis mqone mzis pirveli fotoelementebi, xolo Semdgom mziuri sisufTavis poli-

kristaluri siliciumis bazaze _ fotogardamqmnelebi da daiwyo maTi samrewvelo masS-

tabiT warmoeba, romelic dReisaTvis giganტuri nabijebiT midis win. 

fotoeleqtruli gardamqmnelebis (feg) dasamzadeblad Si-is arCeva ganpirobebulia 

mTeli rigi faqtorebiT:  

1. Jangbadis Semdeg Si warmoadgens dedamiwaze yvelaze gavrcelebul elements. kargad 

aris aTvisebuli misi samrewvelo warmoeba kvarcituli nedleulis gadamuSavebisas [2, 3];  

2. Teoriul gaangariSebaTa Tanaxmad, mzis speqtrisaTvis yvelaze maRali gamosavali 

eleqtruli simZlavre feg-s aqvs, romelic damzadebulia im naxevargamtarisagan, romlis 

akrZaluli zonis sigane 1_1,5 ev-is farglebSia;  

3. Tavisi speqtruli mgrZnobelobiT Si-is bazaze damzadebuli feg misaRebia mzis 

gamosxivebisaTvis;  

4. germaniumiT damzadebul xelsawyoebTan SedarebiT siliciumiT damzadebuli xel-

sawyoebi naklebad mgrZnobiarea temperaturuli rxevebis mimarT;  
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5. siliciumi saSualebas iZleva miRweul iqnes minimaluri danakargebi arekvlisas. 

dReisaTvis siliciumis feg-is mqk saSualod 30_34 %-ia.  

Cven mier SemoTavazebuli meTodiT dabalxarisxovani kvarcitis magniumTermuli 

aRdgeniT siliciumis miRebis procesSi, bunebrivia, ixarjeba Zvirad Rirebuli liTonuri 

magniumi, rac sagrZnoblad auaresebs procesis teqnikur-ekonomikur maCveneblebs. amitom 

Seswavlil iqna liTonuri magniumis teqnologiur ciklSi dabrunebis SesaZlebloba. 

dasmuli amocanidan gamomdinare, kvarcitis magniumTermuli aRdgenisas magniumis miReba 

xdeboda oqsidis an silicidis saxiT. pirvel SemTxvevaSi qloridebis (NaCl-isa da KCl-is 

ekvimoluri narevi) lRobilSi kvarcitis magniumTermuli aRdgeniT miRebuli masa wyliT 

damuSavebis Semdeg (qloridebis mocilebis mizniT) gamomwvari iyo uwylo qlorwyalbadis 

areSi 200 0C-ze. qlorwyalbadis areSi magniumis oqsidisa da sxva minarevebis qlorirebis 

sisrule mowmdeboda nimuSis marilmJavaTi damuSavebis Sedegad misi mudmiv masamde 

dayvaniT. dadgenil iqna qlorwyalbadis areSi namwvis damuSavebisas warmoqmnili 

qloridebis aorTqlebis optimaluri pirobebi. Seswavlili iyo procesze moqmedi ori 

faqtoris _ temperaturisa da xangrZlivobis gavlena. garda zemoaRniSnulisa, gairkva, 

rom qlorwyalbadis areSi gauwyloebis umaRlesi xarisxi miiRweva 400 0C temperaturaze. 

Semdeg magniumis qloridi aorTqlebul iqna 1150 0C-ze. am dros warmoiqmneba uwylo 

magniumis qloridi, romelic aRdgenisaTvis ar saWiroebs damatebiT gauwyloebas.  

uwylo magniumis qloridis rkinis fxvniliT aRdgenis gziT liTonuri magniumis 

miRebis procesis mimdinareobis optimaluri pirobebis dadgenis mizniT Catarda eqsperi-

mentebi, romelTa Sedegebi warmodgenilia naxazze.  

 
  magniumis qloridis rkinis fxvniliT aRdgenis xarisxis cvlileba droSi sxvadasxva tempera-

turaze: 1 _ 600, 2 _ 680, 3 _ 700, 4 _ 720, 5 _ 740, 6 _ 760 0C  

  
 

daskvna 

naxazis mixedviT kargad Cans, rom magniumis qloridis aRdgenis maqsimaluri xarisxi 

miiRweva 740 0C-ze procesis 30-wT-iani xangrZlivobisas. 
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 METALLURGY 
 

 

STUDY OF RESTORATION PROCESS OF MAGNESIUM CHLORIDE BY IPON  
POWDER 

 I. Pulariani, N. kekelidze, M. Kereselidze, R. Razmadze, N. khutsishvili 

 (F. Tavadze Institute of Metallurgy and Materials Science) 

     
Resume: There are established the optimal conditions of chlorides obtained at processing of scoria by hydrogen 

chloride area. The complete dehydration occurs at 400 0C. 
The process of restoration of waterless magnesium chloride by iron powder is investigated. The optimal values 

of the factors are established. The maximum degree (100%) of restoration is achieved at 740 0C. 
 
Key wopds: magnesium chloride; restoration; quartz.  

 
 
 
 

МЕТАЛЛУРГИЯ 

 

ИССЛЕДОВАНИЕ ПРОЦЕССА ВОССТАНОВЛЕНИЯ ХЛОРИДА МАГНИЯ 

ЖЕЛЕЗНЫМ ПОРОШКОМ 

Пулариани И. И., Кекелидзе Н. П., Кереселидзе М. В., Размадзе Р. С.,  

Хуцишвили Н. Т. 

(Институт металлургии и материаловедения им. Ф. Тавадзе)  

 

Резюме: Установлены оптимальные условия испарения хлоридов, полученных при обработке 

огарка хлороводородом. Полное обезвоживание имеет место при 400 0C.  

Исследован процесс восстановления безводного хлорида магния железным порошком. Установлены 

оптимальные значения факторов, влияющих на процесс. Максимальная степень (≈ 100 %) восстановления 
достигается при 740 0C. 

 

Ключевые слова: хлорид магния; восстановление; кварцит. 
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manqanaTmSenebloba 

ADA 

 

 

adamianis organizmis reaqcia vibraciul zemoqmedebaze da misi 

gamovlinebis aspeqtebi 

maia wulaia, hamlet wulaia 

(rafiel dvalis manqanaTa meqanikis instituti, saqarTvelos teqnikuri universiteti) 

 

 

reziume: adamianis organizmze mudmivmoqmed bunebriv rxeviT-talRur procesebTan 

erTad (gravitacia, eleqtromagnituri gamosxiveba, ionizacia da sxv.) yvelaze farTo gavr-

celeba pova vibraciam da xmaurma. 

 adamianis vibrodacvis problemebis gadasawyvetad SemuSavda efeqturi da saimedo 

saSualebebis Seqmnis axali meTodi, romelic efuZneba ori rxeviTi procesis _ meqani-

kurisa (vibracia) da kunTebis bioeleqtruli aqtiurobis _ urTierTqmedebas. 

adamianis organizmze vibraciis zemoqmedebis eqsperimentuli gamokvlevebis Sedegebma 

cxadyo, rom aRniSnul or rxeviT process Soris arsebobs sinqronizaciisa da rezonansis 

efeqti, riTac aixsneba vibraciis zemoqmedebis dadebiTi da uaryofiTi aspeqtebi.   

Seswavlilia vibraciis parametrebis, kunTebis fiziologiuri mdgomareobis, fizi-

kuri daRlilobisa da vibroeqspoziciis gavlena sinqronizaciisa da rezonansis reJimebis 

efeqtze. 

adamianis organizmze vibraciis zegavlenis eqsperimentuli gamokvlevebiT miRebuli 

Sedegebi SeiZleba gamoyenebul iqnes praqtikaSi vibraciis rogorc dadebiTi, ise uaryo-

fiTi zemoqmedebis dros. 

     

sakvanZo sityvebi: vibrodacva, vibrostimulacia, sinqronizacia. 

       

 

Sesavali 

drekadi rxevebis warmoqmnisa da Seswavlis sakiTxebi teqnikis nebismieri 

dargisaTvis Zalze aqtualuria. mrewvelobis mraval dargSi (manqanaTmSenebloba, sahaero, 

sazRvao Tu saxmeleTo transporti, metalurgia da samTo saqme, soflis meurneoba, 

mSenebloba da sxv.) gamoiyeneba iseTi manqana-danadgarebi, romlebic, muSaobis cikluri 

xasiaTidan gamomdinare, qmnis vibraciul garemos, vibracia ki uaryofiTad moqmedebs  

rogorc TviT manqanebis konstruqciebze, ise am garemoSi momuSave adamian-operatorze; 

Tumca rxeviTi procesebi bevr SemTxvevaSi sakmaod didi sargeblobis momtanicaa da 

efeqturic. magaliTad, arsebobs teqnikis  dargi _ vibraciuli teqnika, sadac meqanikuri 

rxevebi gamoiyeneba sxvadasxva teqnologiuri procesis Sesasruleblad. igive SeiZleba 

iTqvas rxevebis im dadebiT efeqtze, romelic miiReba maTi adamianis samkurnalo 

praqtikaSi gamoyenebiT. amis magaliTia adamianis kunTovani sistemis vibromasaJi, 

vibroteqnologia stomatologiaSi da sxv. aqve SevniSnavT, rom adamianis sxeulze gadace-

muli vibraciebi zogjer misi fiziologiuri sistemebis funqciur mdgomareobaze uaryo-

fiT gavlenas axdens. 

rogorc saerTo, aseve lokaluri vibraciebis zemoqmedebis SerCeviTi xasiaTis gamo 

adamianis organizmis fiziologiur ZvrebSi mniSvnelovan rols asrulebs sxeulis 

dinamikuri maxasiaTeblebi. 
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vibraciul velSi moqmedi adamiani-operatoris vibrodacvis amJamad moqmed sanita-

riul normebSi, cxadia, gaTvaliswinebulia misi sxeulis rogorc dinamikuri maxasi-

aTeblebi,  ise fiziologiur-higienuri da klinikuri monacemebi.  

miuxedavad zemoaRniSnulisa, isini mainc ver iZlevian vibrosaSiSi profesiis adami-

anebis vibrodaavadebisagan dacvis myar garantias. amis mizezi, Cveni azriT, isaa, rom 

aRniSnul sanitariul normebSi arasakmarisad aris gaTvaliswinebuli adamianis fizio-

logiuri maxasiaTeblebi. 

pirvel rigSi es exeba cocxali organizmebis centralur nervul sistemas, radgan 

mravalricxovani receptorebis meSveobiT, romlebic ganlagebulia rogorc organizmis 

SigniT, aseve mis gare zedapirze, gadaecema moqmedi vibracia da am arxebiT mJRavndeba 

mTlianad organizmis reaqcia am gamRizianebelze. 

Tu vimsjelebT vibraciuli zemoqmedebis dros adamianis organizmis fiziologiur 

reaqciaze, igi SeiZleba SevafasoT kunTovani sistemis bioeleqtruli aqtiurobis cvli-

lebiT. es ukanaskneli adamianis biomeqanikuri maxasiaTeblebis reaqciasTan erTad orga-

nizmze vibraciuli zemoqmedebis Sedegebis integralurad Sefasebis safuZvels iZleva. 

 

ZiriTadi nawili 

Catarebuli kvlevebis Sedegad dadginda, rom kunTovani sistemebis bioeleqtruli 

aqtiuroba, romelsac vibraciuli zemoqmedebis Sedegad  arastacionaruli SemTxveviTi 

rxevebis xasiaTi aqvs, sinqronizaciaSi modis moqmedi vibraciis sixSiresTan, anu, 

sxvagvarad rom vTqvaT, nervuli sistemis bunebrivi impulsuri aqtiurobis vibraciis 

sixSiresTan miaxloebul pirobebSi vibracia erTveba kunTebis bioeleqtruli aqtiurobis 

organizebaSi da iwvevs misi mamoZravebeli aqtiurobis cvlilebas.  

kvlevebma aseve cxadyo, rom organizmze gadacemuli rxevebis sixSiris garkveul 

diapazonSi kunTebis bioeleqtruli aqtiurobis rxevaTa amplitudebis reliefuri 

maqsimumebi SeiZleba emTxveodes sxeulis nawilebis meqanikuri rxevebis amplitudebis 

maqsimumebs  an sakuTari damoukidebeli maqsimumebic hqondes. aRniSnuli maqsimumebi 

warmoadgens rxevaTa biomeqanikur da bioeleqtrul rezonansul reJimebs. 

mniSvnelovania is garemoebac, rom cocxal organizms SeuZlia aiTvisos gadacemuli 

ritmi masze vibraciis xangrZlivi zemoqmedebis dros. imis gamo, rom kunTebis bioeleq-

truli aqtiuroba warmoadgens rxeviT signals da asaxavs sensomotoruli sistemis sxva-

dasxva donis mdgomareobas, bunebrivi impulsis gadawyobis reJimebi centraluri nervuli 

sistemis Sesabamisi warmonaqmnebis ukukavSirebis saSualebiT axdens aTvisebuli ritmebis 

generirebas da cvlis kunTebis funqciur mdgomareobas. 

kvlevebis Sedegebidan gamomdinare, dadgenilia, rom sinqronizaciis dros kunTebis 

bioaqtiurobis kontrolirebadi signali rTuli speqtruli Sedgenilobisaa. igi warmo-

adgens harmonikebis jams, romelSic Sedis rogorc kunTis sakuTari bioimpulsis harmo-

nikebi, aseve vibraciis zemoqmedebis Sedegad warmoqmnili sinqronuli harmonikebi. miRe-

buli Sedegebis mixedviT, vibraciuli zemoqmedebis sixSiris modulaciis dros sinqroni-

zacia SeiniSneba sakmaod farTo diapazonSi. 

mniSvnelovan cvalebad parametrs, romlis drosac xdeba sinqronizacia, warmoadgens 

kunTis funqcionaluri mdgomareoba. misi optimaluri mniSvneloba individualuria 

TiToeuli adamianisaTvis, vibroeqspoziciis dro ki ganisazRvreba amocanis specifikiT. 

kunTebis bioeleqtruli aqtiurobis kontrolisa da analizis dros SeimCneva reJi-

mebi, rodesac sruli Sesabamisobaa bioaqtiurobis sixSiresa da gare vibraciis sixSires 

Soris. es reJimebi rezonansuli reJimebia, romlebic sixSireebis sakmaod viwro diapa-

zonSia da gansakuTrebiT efeqturia vibraciis rogorc dadebiTi, ise uaryofiTi zemoq-

medebis dros. 
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adamianis organizmze vibraciuli zemoqmedebis gamovlinebis dadebiTi da uaryofiTi 

aspeqtebi gvavaraudebinebs, rom orive SemTxvevaSi reaqciis aseT gamovlinebas safuZvlad 

udevs moqmedebis erTi da igive meqanizmi. 

aseve aqtualuria adamianis fizikuri daRlilobis gamovlinebis, misi kontrolisa 

da reabilitaciis problemebi. am SemTxvevaSic erT-erT miSvnelovan maxasiaTebel para-

metrs warmoadgens kunTovani sistemis fiziologiuri mdgomareoba. kunTebis bioeleq-

truli aqtiurobis mixedviT SeiZleba Sefasdes daRlilobis done da vibraciuli masaJis 

saSualebiT ganisazRvros kunTovani sistemis reabilitaciis meqanizmi. 

aranakleb mniSvnelovania adamianis sayrden-mamoZravebeli aparatis reabilitaciis 

problemebi xangrZlivi woliTi reJimis Semdgom hipokineziis reabilitaciis dros. am Sem-

TxvevaSic sakmaod efeqturi saSualebaa kunTebis vibromasaJi.        

adamianis organizmze vibraciis xangrZlivi zemoqmedebis dros uaryofiTi zegavlenis 

Sefaseba xdeba miRebuli Sedegebis analiziT da ara maTi winaswari  prevenciiT. iseTive 

mdgomareobaa vibraciis xanmokle zemoqmedebisas, rodesac miiReba dadebiTi Sedegebi. 

arsebobs mravalricxovani sxvadasxva konstruqciis vibromasaJorebi, romelTa gamoyenebis 

dros adamianis reaqcia fasdeba mxolod subieqturi SegrZnebiT misi fiziologiuri 

monacemebis yovelgvari kontrolis gareSe. 

zemoaRniSnuli sakiTxebi Seswavlilia r. dvalis manqanaTa meqanikis institutSi, 

sadac formirebul iqna kompleqsi, romlis saSualebiTac gamokvleulia vibraciis gavlena 

adamianis organizmze misi lokaluri zemoqmedebis dros. damuSavda registraciis meTodi, 

romelic efuZneba urTierTmoqmedi rxeviTi procesebis, meqanikuri da bioeleqtruli 

parametrebis kompleqsur gazomvas. am meTodis gamoyenebiT da miRebuli konkretuli 

Sedegebis safuZvelze dazustebul iqna adamianis nervul-kunTovan aparatze lokaluri 

vibraciis zemoqmedebis meqanizmi, rac vibraciis parametrebze biorxevebis damoki-

debulebis raodenobrivi daxasiaTebis saSualebas iZleva (nax. 1): A = 1,0 mm, f = 70 hc, F = 

25 % (10 kg), sadacAA vibraciis rxevis amplitudaa,  f _ vibraciis sixSire, F _ kunTebis 

daZabuloba. 

 

 
                             A                                f                          F 

         

 nax. 1. kunTebis sinqronizaciis  miogramebi.  1 _ xelis TiTebis momxreli, 2 _ xelis TiTebis 

gamSleli 

 

moqmedi vibraciis sixSireTa am diapazonSi  aseve arsebobs vibraciis iseTi 

sixSireebi, romlebsac TiTqmis zustad emTxveva kunTebis bioaqtiurobis rxevis sixSireebi 

(rezonansuli reJimi, nax. 2). es sixSireebi individualuria TiToeuli adamianisaTvis: 
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A 

A = 1,5 mm, f = 60 hc, FF = 12,5 %  (5 kg).     

1 

 

2 

 

 A f F 

 
 nax. 2. kunTebis rezonansis miogramebi. 1 _ xelis TiTebis momxreli, 2 _ xelis TiTebis 

gamSleli 

 

vibraciis zemoqmedebis dros organizmis reaqciaze gavlenas axdens kunTebis funqci-

onaluri mdgomareobac. arsebobs kunTebis daZabulobis iseTi Sualeduri sidideebi, ro-

desac organizmis reaqcia am gamRizianebelze ufro mkveTradaa gamoxatuli.      

vibraciul gamRizianebelze adamianis organizmis reaqciis gamoxatvisas aseve mniS-

vnelovania zemoqmedebis drois faqtori. xangrZlivi drois SemTxvevaSi es ufro Tvalsa-

Cino xdeba da gamoixateba sinqronizaciis harmonikis amplitudis zrdiT. 

 

 

daskvna               

adamianis organizmze vibraciis lokaluri zegavlenis Seswavlis axali meTodebiT 

miRebuli Sedegebi SesaZlebelia gamoyenebul iqnes praqtikaSi vibraciis im parametrebis 

gaTvaliswinebiT, romelTa mimarT gansakuTrebiT mgrZnobiarea adamianis organizmi; 

kerZod:  

 vibrodacvis gasaumjobeseblad xangrZlivi zemoqmedebis dros saWiroa am parametrebis 

minimumamde dayvana;  

 kunTovani sistemebis stimulaciisaTvis _ maTi xanmokle zemoqmedeba; 

 testirebisaTvis _ operatoris Semdgom saqmianobaSi vibraciuli garemos 

gaTvaliswineba.  
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MECHANICAL  ENGINEERING 
 

 
REACTION  OF  HUMAN  ORGANISM  ON  VIBRATION  EXPOSURE  AND  ITS EX-
PRESSION  ASPECTS  

M. Tzulaia, H. Tzulaia 

(R. Dvali Institute of Machine Mechanics, Georgian Technical University) 

 
Resume: Along with oscillating – undulatory natural processes, such as gravity, electro-magnetic radiation, io-

nization etc. permanently influencing human organism, vibration and noise are found to be the most widespread. 
In order to solve the problem of elaboration of more efficient and reliable solutions for human vibroprotection 

new method has been developed based on interaction of two oscillatory processes: mechanical – vibration and oscilla-
tions of muscles’ bioelectric activity. 

The obtained results of experimental studies of vibration impact on the human body have shown the effect of 
synchronization and resonances between those two above-mentioned oscillatory processes by means of which it is poss-
ible to explain aspects of negative and positive effects of vibration. 

Influence of vibration parameters, muscles’ physiological state, physical fatigue and vibroexposition on the ef-
fect of synchronization and resonance regimes has been studied. 

The obtained results of experimental researches of the vibration influence on the human organism can be applied 
in practice, as at negative, so at positive vibration exposure. 

 
Key words: vibroprotection, vibrostimulation, synchronization. 
 

 

 
 

МАШИНОСТРОЕНИЕ 
 

 

РЕАКЦИЯ ЧЕЛОВЕЧЕСКОГО ОРГАНИЗМА НА ВИБРАЦИОННОЕ ВОЗДЕЙСТВИЕ 

И АСПЕКТЫ ЕГО ПРОЯВЛЕНИЯ  

Цулая М. Г., Цулая  Г. Г. 

( Институт механики машин им. Р. Двали, Грузинский технический университет)   

                                                                                                                                                                                                           
Резюме: Наряду с постоянно воздействующими на человеческий организм естественными колебательно-

волновыми процессами, какими являются гравитация, электромагнитное излучение, ионизация и т. д., наиболее 
широкое распространение получили вибрация и шум.   

Для решения проблемы создания более эффективных и надежных средств виброзащиты человека был 
разработан новый метод, который основан на взаимодействии двух колебательных процессов: механического – 
вибрации и колебаний биоэлектрической активности мышц. 

Полученные результаты экспериментальных исследований воздействия вибрации на человеческий организм 
показали эффект синхронизации и резонансов между отмеченными двумя колебательными процессами, с помощью 
которых можно объяснить аспекты отрицательного и положительного воздействия вибрации.   

Изучено влияние параметров вибрации, физиологического состояния мышц, физической усталости и 
виброэкспозиции на эффект синхронизации и резонансных режимов.  

Полученные результаты экспериментальных исследований влияния вибрации на организм человека 
можно использовать на практике, как при отрицательном, так и положительном воздействии вибрации.  

 
Ключевые слова: виброзащита; вибростимуляция; синхронизация. 
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mSenebloba 

 

 

 

enguris TaRovani kaSxlis muSaobis modelirebis zogierTi  

Taviseburebis Sesaxeb 

guram gabriCiZe  

(saqarTvelos mecnierebaTa erovnuli akademia) 

 

 

reziume: enguris kaSxalsa da mimdebare teritoriaze damontaJebulia dasakvirvebeli 

sistema, romelic akontrolebs nagebobis mdgomareobas misi agebis, eqspluataciisa da 

sxvadasxva zemoqmedebis pirobebSi. am sistemis mravalwliani monacemebis safuZvelze unda 

momxdariyo sawyisi maTematikuri modelis koreqtireba, magram mTeli rigi mizezebis gamo 

amis ganxorcieleba ver moxerxda. 

naSromSi axsnilia, Tu rogor arTulebs es garemoeba enguris TaRovani kaSxlis 

realuri teqnikuri mdgomareobisa da misi saimedoobis Sefasebas, kerZod, mosalodnel mi-

wisZvraze. 

 

sakvanZo sityvebi: enguris TaRovani kaSxali; maTematikuri modeli; monitoringi; mo-

nacemebis korelacia; seismuri safrTxe; sagangebo situacia; reagirebis gegma. 

 

 

Sesavali 

mSeneblobis ganxorcielebis umniSvnelovanesi etapia modelireba (daproeqteba), ro-

desac xdeba obieqtis teritoriis detaluri Seswavla, nagebobaze SesaZlo gare zemoqme-

debebis dazusteba, maTze nagebobis reagirebis gansazRvra, misi teqnikuri parametrebis 

koreqtireba da sxv.  

mniSvnelovani obieqtebis mSeneblobisas aucilebelia nagebobaze monitoringis (da-

sakvirvebeli sistemis) mowyoba. montaJdeba sxvadasxva daniSnulebis xelsawyo, romelic 

akontrolebs nagebobis mdgomareobas misi agebis, eqspluataciisa da sxvadasxva faqtoris 

zemoqmedebisas. aRsaniSnavia, rom monitoringi Tavisi xasiaTis mixedviT diskretul mona-

cemebs iZleva da am monacemebis safuZvelze nagebobis mdgomareobis sruli suraTis Sefa-

seba SeuZlebelia. srulyofili informaciis miReba mxolod maTematikuri modeliT miiR-

weva, kerZod, mas SeuZlia nagebobis reaqciis prognozireba, magaliTad, seismur zemoqmede-

baze. amitom obieqtis mSeneblobisas nagebobis maTematikuri modelisa da monitoringis 

sistemis monacemebis korelacia umniSvnelovanes amocanad iTvleba. 

 

 

ZiriTadi nawili 

enguris kaSxali, romlis saerTo xedi naCvenebia 1-l nax-ze, Tavisi teqnikuri monace-

mebiT dResac unikalur nagebobas da sainJinro xelovnebis nimuSs warmoadgens. 
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nax. 1. enguris TaRovani kaSxlisa da wyalsacavis saerTo xedi 

 

 

enguris kaSxlis simaRle 271 m-ia. igi qmnis 35 km sigrZis wyalsacavs, romelSic aku-

mulirebulia 1 mlrd m3-ze meti moculobis wyali. kaSxali mdebareobs maRali seismuri 

aqtiurobis zonaSi, sadac mosalodnelia 9 bali (M = 7 magnituda) intensiurobis miwisZvra. 

erT-erTi teqtonikuri rRveva gadis uSualod kaSxlis fuZeSi. kaSxlis daproeqtebaSi mo-

nawileobda yofili sabWoTa kavSiris 20-ze meti organizacia. maTematikuri modelis damu-

Savebisas gamoyenebuli iyo im droisaTvis arsebuli gamoTvliTi meTodebisa da kompiute-

ruli teqnikis SesaZleblobebi. kaSxali oficialurad eqspluataciaSi Sevida 1978 wels.  

kaSxalze damontaJebulia sazomi xelsawyoebis sistema, romelmac wyalsacavis Sevse-

bis sawyis etapzeve daafiqsira kaSxlis rTuli qceva, rac gansxvavdeboda daproeqtebisas 

gamoyenebuli saangariSo modelis prognozisagan. magaliTisaTvis moviyvanT enguris wyal-

sacavis Sevsebis procesSi dafiqsirebul or aseT movlenas: 

me-2 nax-ze mocemulia sqema, romelzec kargad Cans, rom wyalsacavis Sevsebis dros 

kaSxali Semotrialda. daproeqtebisas gamoyenebuli maTematikuri modelis mixedviT, kaS-

xali ase ar unda “moqceuliyo”. 
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nax. 2. kaSxlis Txemis Semobruneba wyalsacavis Sevsebisas 

 

me-3 nax-ze naCvenebia enguris wyalsacavis avsebis procesSi dafiqsirebuli kaSxlis 

gadaadgilebis kidev erTi sruliad uCveulo movlena.  

 
 

nax. 3. enguris TaRovani kaSxlis vertikaluri gadaadgilebebis grafiki. 1 _ kaSxlis fuZis ver-

tikaluri gadaadgileba, 2 _ dedamiwis zedapiris vertikaluri gadaadgileba kaSxlidan moSorebiT 

qveda biefSi, 3 – zeda biefSi wylis donis cvlileba  
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1978 wlidan wylis hidrostatikuri dawnevisa da temperaturis cikluri datvir-

Tvebisas sistema – kaSxali, xeoba, wyalsacavi _ “moergo” datvirTva-gantvirTvis pirobebs, 

Camoyalibda plastikuri ubnebi, gaCnda mcire bzarebi (romlebic Semdgom ciklebSi SeiZ-

leba daixura kidec), filtraciuli veli miadga wyalgaumtar fenebs, sareabilitacio-

saremonto samuSaoebis Sedegad gamagrda Sesustebuli ubnebi, Semcirda filtraciuli 

xarjebi da sistemam daiwyo wrfivTan miaxlovebul reJimSi muSaoba. es aris damyoli, 

plastikuri Tvisebebis mqone sxeulebisTvis uwyvet tanTa meqanikaSi cnobili efeqti mci-

recikluri datvirTvebisas.  

monitoringis 2001 wlis monacemebis analizis safuZvelze SeiZleba CavTvaloT, rom 

kaSxlis eqspluataciaSi Seyvanidan 23 wlis Semdeg rezervuaris wyliT Sevseba-daclisas 

sistema muSaobs wrfiv reJimSi. 

am xangrZlivi da rTuli procesis prognozireba daproeqtebis stadiaze moiTxovs 

rogorc xeobis didi moculobis siRrmiseul geologiur Seswavlas, ise gamovlenili qa-

nebis fizikur-meqanikuri da filtraciuli Tvisebebis kvlevasac da maT asaxvas maTe-

matikur modelSi, rac Teoriuladac ki SeuZlebelia. amitom gadaudeblad saWiro iyo 

kaSxlis monitoringisa da maTematikuri modelis 23-wliani monacemebis korelacia, rac 

mTeli rigi mizezebis gamo ar ganxorcielebula. es garemoeba arTulebs nagebobis rea-

lur teqnikur mdgomareobas da misi saimedoobis Sefasebas. 

jer kidev 1995 wels cnobilma Sveicariulma firma “Stucky & Electrowatt Engineering Service 

Ltd”-m Caatara enguris kaSxalze ganxorcielebuli monitoringis monacemebis analizi da 

Tavis angariSSi aRniSna, rom “enguris TaRovani kaSxlis mdgomareoba gaurkvevelia da 

unda Sefasdes, rogorc safrTxis Semcveli, ramdenadac monitoringi ar kontroldeba 

mTlianad da kaSxlis mdgomareobis Sefaseba ar xdeba uwyvet reJimSi”.  

amis Sesaxeb ara erT TaTbirzec iTqva; magaliTad, seminarze, romelic 2002 wels 

Caatara enguris kaSxlis bazaze Seqmnilma evropulma centrma, enguris kaSxlis mdgoma-

reoba Sefasda, rogorc winaavariuli [4]. 

2004 wels rekonstruqciisa da ganviTarebis evropuli bankis dafinansebiT firma 

“Stucky”-m Seasrula garkveuli samuSao [5] da Seecada Seeqmna maTematikuri modeli (sasru-

li elementebis sivrculi sqema), romelic korelacias daamyarebda ara kaSxlis, xeobisa 

da wyalsacavis sistemis 25-wliani monitoringis monacemebTan, aramed monitoringis bolo 

wlebis, saxeldobr, 1996, 2000 da 2001 wlebis monacemebTan.  

am SedarebiT martiv SemTxvevaSic ki, roca kaSxlis qceva wrfiv reJims uaxlovdeba, 

mTeli rigi xelovnuri daSvebebi gaxda saWiro, rom daemyarebinaT korelacia monito-

ringis monacemebsa da maTematikuri modelis Sedegebs Soris. firmis mier damuSavebuli 

maTematikuri modeli imeorebda monitoringis diskretul monacemebs kaSxalze hidro-

statikuri da temperaturuli zemoqmedebis dros. 

aRniSnuli maTematikuri modelis gamoyenebiT firma Seecada Seefasebina kaSxlis 

saimedooba or mTavar faqtorze – wylis hidrostatikur datvirTvasa da seismur zemoqme-

debaze. am datvirTvebze gaangariSebiT miiRes kaSxlis tanSi aRZruli Sesabamisi daZabu-

loba-deformirebulobis velebi, ris safuZvelzec gakeTda daskvnebi kaSxlis usafrTxoe-

bis Sesaxeb wylis hidrostatikuri datvirTvisa da mosalodneli miwisZvrebis pirobebSi.  

Cven veTanxmebiT firmis mosazrebas, rom wylis hidrostatikuri datvirTvisa da tem-

peraturuli zemoqmedebis pirobebSi kaSxlis mdgradoba uzrunvelyofilia. Aamis ZiriTad 

safuZvels, rasakvirvelia, iZleva kaSxlis wrfiv reJimSi muSaoba, rac dafiqsirebulia mo-

nitoringis monacemebiT. damatebiTi argumenti ki is aris, rom, mTlianad sistemis muSao-

bis analizidan gamomdinare [6], nagebobis muSaobis Sefasebisas SeiZleba daveyrdnoT uwy-

vet tanTa meqanikaSi cnobil eqstremalur principebs, kerZod, statikur Teoremas, romel-

Sic gacxadebulia, rom Tu sxeulSi moiZebneba ZabvaTa veli, romelic awonasworebs gare 

datvirTvas da ar aRemateba masalis denadobis zRvars, es imas niSnavs, rom es datvirTva 

nagebobas ver daangrevs.  
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firma “Stucky & Electrowatt Engineering Service Ltd”-s mier miRebuli ZabvaTa veli swored 

aseT statikurad dasaSveb velad SeiZleba CaiTvalos da unda daveTanxmoT firmas, rom 

wylis hidrostatikuri veli da temperatura ver daemuqreba nagebobis stabilurobas. 

amasTan, aRsaniSnavia isic, rom enguris TaRovani kaSxlis daproeqtebisas misi moxazu-

loba da sisqis cvlileba ise SeirCa, rom wylis hidrostatikuri zemoqmedebisas nagebobis 

tanSi yofiliyo 100 kg/sm2-ze naklebi mkumSavi Zabvebi, xolo gamWimi Zabvebi _ araumetes 10 

kg/sm2-isa. 

400 markis betonis kaSxlisaTvis daZabulobaTa veli swored aseT statikurad dasa-

Sveb velad SeiZleba miviCnioT: igi awonasworebs wylis hidrostatikur zemoqmedebas sak-

mao maragiT, rac, rogorc zemoTac aRvniSneT, imas niSnavs, rom wylis datvirTva kaSxals 

ver daangrevs.  

wylis hidrostatikuri datvirTvisagan gansxvavebiT, radgan miwisZvris fenomeni al-

baTuri bunebisaa da igi SeiZleba moxdes an ar moxdes nagebobis eqspluataciis periodSi, 

seismomedegi mSeneblobis Tanamedrove ideologia miwisZvris dros nagebobis dauzianeb-

lad muSaobis moTxovnas mizanSeuwonlad miiCnevs. igi faqtobrivad acxadebs, rom unda 

uzrunvelvyoT kaSxlis sxvadasxvanairi donis dazianebebi susti (OBE)* da Zlieri 

(MSE)**Aintensiurobis miwisZvrisas.  

am normatiuli moTxovnebis poziciebidan Tu SevafasebT enguris kaSxlis seismo-

medegobis mimarTulebiT Catarebul kvlevebs, unda aRiniSnos, rom 2004 wels firma 

“Stucky”-s ar Seufasebia enguris kaSxlis qceva mosalodnel Zlier miwisZvraze. naSromSi 

miTiTebulia, rom es kvlevebi unda dazustdes momavalSi. ramdenadac CvenTvis cnobilia, 

aseTi kvlevebi dRemde ar Catarebula. 

firmam gaiangariSa kaSxlis saimedooba sust miwisZvraze da ganacxada: “yvela sa-

proeqto dokumentaciis gaTvaliswinebiT Catarebuli gaangariSeba cxadyofs, rom susti 

miwisZvris dros kaSxlis Txemis midamoebSi gaCndeba maRali gamWimi Zabvebi, romlebmac 

SeiZleba gaxsnas samSeneblo nakerebi, magram, savaraudod, ver daazianebs antiseismur 

sartyels. am naSromSi ar vamtkicebT, rom orive saxis susti miwisZvris SemTxvevaSi dine-

bis sawinaaRmdego moZraobisas vertikaluri konsolebi ar dakargavs mdgradobas, magram 

ar aris mosalodneli wylis katastrofuli gadineba”. 

advili SesamCnevia, rom susti miwisZvrisas kaSxlis qcevis Sesaxeb firmis mier gake-

Tebuli prognozi varaudis donezea da ar aris gamyarebuli gaangariSebiT miRebuli Se-

degebiT. 

Cveni azriT, aRniSnuli maTematikuri modelis gamoyenebiT kaSxlis seismur zemoqme-

debaze raime Sefasebac ki saeWvoa. saqme is aris, rom erTiani sistema kaSxali-xeoba ki 

“moergo” rezervuaris Sevsebisa da daclis 23-wlian ciklur reJims da daiwyo wrfiv re-

JimSi muSaoba, magram gansxvavebuli seismuri bunebis zemoqmedebisas igi isev daiwyebs 

arawrfiv reJimSi muSaobas: daxuruli bzarebi SeiZleba isev gaixsnas; amasTan, arawrfiv 

reJimSi muSaobisas warmoqmnili axali deformaciebi daemateba rTul deformaciul vels, 

romelic masSi kaSxlis agebisa da 23-wlian ciklur-histerezisul reJimSi muSaobisas Ca-

moyalibda. ase rom, kaSxlis seismur zemoqmedebaze gaangariSebisaTvis aucileblad unda 

vicodeT nagebobis dazianebebisa da bzarebis warmoqmnis sruli da zusti suraTi. CvenTvis 

ki es narCeni deformaciebi ucnobia. 

 

 

 

                                                 
* OBE – reJimuli miwisZvra_saeqspluatacio done; ar aris dasaSvebi araviTari konstruqciuli 

(gamWimi ZabvebiT gamowveuli) dazianeba; yvela danadgari agrZelebs funqcionirebas;  
** MSE _ maqsimalurad SesaZlebeli miwisZvra; kaSxalSi zogierTi saxis dazianeba dasaSvebia; Ta-

vidan unda iqnes acilebuli rezervuaridan wylis nakadis ukontrolo gadineba; saWiro danadgarebi 
aucileblad unda agrZelebdes funqcionirebas. 
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daskvna 

 miuxedavad kompiuteruli teqnologiebisa da ricxviTi, maT Soris arawrfivi, meTo-

debis maRal, Tanamedrove doneze ganviTarebisa, seismomedegi mSeneblobis moTxovnaTa 

ganxorcielebis SesaZleblobis Sesaxeb gaCenili kiTxvis niSnebi, romlebic Camoyali-

bebulia Cvens monografiaSi [8], hidroteqnikur nagebobebSi wylis dawneviT arsebobis pi-

robebSi kidev ufro saeWvo xdeba.  

maRali kaSxlebis agebis SemTxvevaSi damatebiTi gaurkvevlobisa da SesaZlo saSi-

Sroebis SemcirebisaTvis monitoringis mravalwliani monacemebis safuZvelze unda moxdes 

sawyisi maTematikuri modelis koreqtireba.  

sanam kacobrioba ar gaarkvevs, rodis aris albaToba (“moxdeba an ar moxdeba”) misi 

mteri da rodis moyvare, dRis wesrigidan ar moixsneba Zlieri miwisZvris dros enguris 

TaRovani kaSxlis qcevis Sefaseba.  

yvela SemTxvevaSi, saerTaSoriso normebis moTxovnaTa gaTvaliswinebiT, aucile-

belia SemuSavdes sagangebo situaciaze reagirebis programa [9].  
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ABOUT SOME PECULARITIES OF MODELLING OF THE WORK OF ENGURI ARCH 
DAM 

G. Gabrichidze 

(Georgian National Academy of Sciences) 

 

Resume: There was installed the observation system of Enguri Arch Dam and near-by territory, which controls 
the condition of the construction, in the process of its building, exploitation and influence of different outer factors on 
the basis of many years data the correction of primary mathematical model should have been done. However due to 
several reasons it was not fulfilled. 

There is shown, that the above–mentioned fact makes it difficult to evaluate real state and security of the con-
struction, in particular, during the earthquake. 

 
Key words: Enguri arch dam; mathematical model; monitoring; data correlation; seismic threat; extraordinary 

situation; reaction plan. 
 

 
 
 

СТРОИТЕЛЬСТВО 

 

 

НЕКОТОРЫЕ ОСОБЕННОСТИ МОДЕЛИРОВАНИЯ РАБОТЫ ИНГУРСКОЙ 

АРОЧНОЙ ПЛОТИНЫ 

Габричидзе Г. К. 

(Национальная академия наук Грузии) 

  
 Резюме: Oтмечено, что на Ингурской арочной плотине и прилегающей территории была установлена 

система мониторинга. С помощью установленной специальной аппаратуры контролируется состояние 
сооружения в процессе его возведения, эксплуатации и воздействия различных факторов. На основании данных 
этой системы должна была произойти корректировка первоначальной математической модели. По ряду причин 
это не было сделано. 

В статье показано, как это обстоятельство затрудняет оценку реального состояния и надёжности 
сооружения, в частности при возникновении землетрясения.  

 
Ключевые слова: Ингурская арочная плотина; математическая модель; мониторинг; корреляция 

данных; сейсмическая угроза; чрезвычайная ситуация; план реагирования. 
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      rkinigzis transporti 

 

 

 

axali araspecializebuli satvirTo sadgurebisaTvis saliandago 

ganviTarebis sqemebis maTematikuri gaangariSeba  

beJan didebaSvili, grigol Telia, avTandil kakabaZe, tariel kotrikaZe, 

giorgi CubiniZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: saqarTvelo cnobilia, rogorc satranzito qveyana, sadac Sendeba da male 

gaixsneba momavlis satranzito magistrali _ yarsi-axalqalaqis sarkinigzo xazi; 

Tbilisis SemovliTi gza. amas sWirdeba axali sarkinigzo sadgurebis daproeqteba an 

arsebuli sadgurebis rekonstruqcia-gadakeTeba, radgan isini veRar akmayofileben 

Tanamedove moTxovnebs; satvirTo sadgurebis ganviTareba, rac aucileblad unda 

ganxorcieldes Rrma analizisa da uzustesi gaangariSebis safuZvelze; amasTan, 

gaTvaliswinebuli unda iqnes samuSaos realuri pirobebi, adgilobrivi tvirTnakadebisa 

da vagonnakadebis zomebis zrdis perspeqtivebi da unda ganisazRvros saWiro rezervebi. 

 

sakvanZo sityvebi: araspecializebuli satvirTo sadguri; amkrebi, saubno, gasagzavni 

marSrutebi; maxarisxebeli parki; satranzito matarebeli; mimReb-gamgzavni liandagi; 

mravaljgufiani matarebeli; maxarisxebeli goraki; formirebis Cixi. 

 

 

Sesavali 

araspecializebuli satvirTo sadgurebis arsebuli sqemebi veRar akmayofilebs 

Tanamedrove moTxovnebs da perspeqtiuli ganviTarebis pirobebs, radgan mas bevri seriozuli 

nakli aqvs; kerZod, umetesi sadgurebis parkebisa da mTavari liandagebis warumatebeli 

urTierTganlageba garkveul siZneleebs qmnis maxarisxebeli da samanevro samuSaoebis 

Sesrulebis dros, maxarisxebeli liandagebis nakleboba iwvevs vagonebis mravaljerad 

daxarisxebas da maTi mocdenis gazrdas. 

axali tipis araspecializebul satvirTo sadgurebze satvirTo da komerciuli 

operaciebis paralelurad SeiZleba ganxorcieldes gansazRvruli moculobis teqnikuri 

operaciebic – organizebuli matareblebis (amkrebi, saubno, gasagzavni marSrutebis) 

formireba da satranzito matareblebis gatareba (erTjgufiani da jgufuri vagonebis 

gadajgufebiT). maxarisxebeli parkis ganviTarebis erT-erTi varianti mocemulia 1-l nax-

ze. majgufebeli parkebi (majg. p. 1 da majg. p. 3) ZiriTadad gamoiyeneba vagonebis jgufebis 

asakrebad gadmosatvirTav frontebze, xolo majg. p. 2 vagonebis (jgufebis) dagrovebisaTvis 

amkreb matareblebsa da safexurian marSrutebs Soris (vagonebis gadajgufeba satranzito 

matareblebSi) formirebisas. maxarisxebeli parkis ganviTarebis meore varianti mocemulia 

me-2 nax-ze. 
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 ZiriTadi nawili 

 satvirTo sadgurebis ganviTareba unda emyarebodes gaangariSebis Rrma analizs, 

samuSaos realur pirobebs; unda iTvaliswinebdes adgilobrivi tvirTnakadebisa da 

vagonnakadebis zomebis zrdis perspeqtivas da saWiro rezervebis gansazRvras. 

 mimReb-gamgzavni liandagebis raodenoba da sigrZe dgindeba arsebuli tradiciuli 

meTodebiT, amitom am sakiTxs aq ar SevexebiT. arsebobs agreTve maxarisxebeli parkis 

liandagebis raodenobisa da sigrZis gansazRvris ukve SemuSavebuli midgomebi da 

meTodebi, magram SeiZleba warmoiqmnas iseTi momentebic, rodesac mocemuli sakiTxi 

specifikur gadawyvetas moiTxovs.  

 cnobilia, rom Cveulebriv pirobebSi maxarisxebel parkebSi gaTvaliswinebulia 

erTi da imave sasargeblo sigrZis liandagebi. magram satvirTo sadgurebis eqspluataciis 

praqtika cxadyofs, rom maxarisxebel parkebSi ar aris aucilebeli yvela liandagi iyos 

grZeli. rac Seexeba liandagebis raodenobas, sinamdvileSi maTze gacilebiT meti 

moTxovnilebaa, vidre faqtobrivad gvaqvs. mocemuli problemis gadaWraSi mniSvnelovan 

rols asrulebs mokleliandagiani jgufebis seqciaTa gamoyenebis rekomendaciebi. Tumca 

mecnierTa mier SemoTavazebuli maxarisxebeli parkis gaangariSebis meTodika srulad ar 

iTvaliswinebs aRniSnul parkSi liandagTa sigrZis rezervis arsebobis aucileblobas, 

romelic saWiroa matareblebis Semadgenlobis formirebis procesSi maxarisxebeli 

gorakidan momdevno Semadgenlobis vagonTa jgufebis daxarisxebisa da dagrovebisaTvis. 

amitom aRniSnuli momentebis gaTvaliswinebiT arsebul formulebSi Cven mier Setanilia 

cvlilebebi, kerZod: molodinis dro, damatebiTi liandagebis saWiro raodenoba, 

SemadgenlobebSi vagonTa jgufebis uTanabrobis koeficienti da sxva parametrebi. 

 maxarisxebeli parkebis daproeqtebisas Cveulebriv (arsebul) pirobebSi 

maxarisxebeli liandagebis sigrZes ganixilaven, rogorc ori elementisagan Semdgar 

sidides: 

 Lmax.l. = ℓm.-g.l. + ℓ′dam.s.    (1) 

an    

 Lmax.l. = ℓm.-g.l. +  ℓm.-g.l.,    (2) 

 

sadac ℓm.-g.l. mimReb-gamgzavni liandagebis standartuli sigrZea (850, 1050, 1250 m); 

 _koeficienti, romelic iTvaliswinebs maxarisxebeli liandagis dagrZelebas, e.i. misTvis 

standartulTan SedarebiT damatebiTi sigrZis micemas ( %1510  ).  

organizebuli matareblebis formirebisas damatebiTi sigrZis ufro zusti 

gaangariSebisaTvis SeiZleba gamoviyenoT Semdegi gamosaxuleba: 

 ℓ′dam.s. = Β/24·ℓv. (tm.f.mol. + tm.f. + tgad.),    (3) 

sadac Β vagonebis sadReRamiso zomebia daniSnulebis mixedviT; 

ℓv. _ oTxRerZiani vagonis saSualo sigrZe, m; 

tm.f.mol. _ matareblis formirebis molodinis (gadacemis) dro, sT; 

tm.f. _ matareblis formirebis xangrZlivoba, sT; 

tgad. _ gamgzavn liandagze formirebuli Semadgenlobis gadayenebis dro (sT) gadayenebis 

molodinis gaTvaliswinebiT (tgad.mol.); aucilebelia tgad.mol. daviyvanoT nulamde. 

maxarisxebel-gamgzavni liandagebis sigrZe SeiZleba davadginoT Semdegi formuliT:  

 Lmax.-g.= ℓm.-g.l. + ℓ′dam.s. + ℓ′′dam.s.     (4) 

aq ℓ′′dam.s. maxarisxebeli liandagis damatebiTi sigrZea, am liandagis damatebiTi dakavebiT 

gamowveuli matareblis gadamuSavebiT gagzavnis win da grafikis Zafis molodiniT: 

 ℓ′′dam.s. = Β/24·ℓv.(tgad. + tm.-g.Z.).     (5) 

amrigad, 

 Lmax.-g.= ℓm.-g.l. + Β/24·ℓv.(tm.f.mol. + tm.f. + tgad. + tm.-g.Z.).  (6)  
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 maxarisxebeli parkis rekomendebuli konstruqciebis liandagebis raodenobis 

dadgena SeiZleba formuliT: 

 mmax. = ml.r.max.p. + m l.r.majg.p., 

sadac ml.r.max.p. maxarisxebel parkSi liandagTa raodenobaa muSaobis Cveulebriv pirobebSi; 

ml.r.majg.p. _ damatebiTi mokle liandagebis raodenoba majgufebel parkebSi. magaliTad, Tu 

Cveulebriv pirobebSi ml.r.max.p.=12-s, maSin rekomendebuli sqemebiT (nax. 1 da nax. 2) mmax. = 

22-s. 

 rogorc wesi, majgufebeli parkebis daproeqteba xdeba mokle liandagebiT, 

romelTa sigrZis dadgena SeiZleba Semdegi gamosaxulebis safuZvelze: 

 Lmajg.p. = ℓSemadg./xjg.r.·KuTan.k., m,      (7) 

sadac ℓSemadg.s. satvirTo matareblebis Semadgenlobis sigrZea, m; 

xjg.r. _ vagonTa jgufebis raodenoba matareblebis SemadgenlobaSi; 

KuTan.k. _ SemadgenlobaSi vagonTa jgufebis uTanabrobis koeficienti (KuTan.k. = 1,1_1,25). 

Cveulebriv, majgufebel parkebSi mokle liandagebis sigrZe matarebelTa formirebis 

arsebul pirobebSi meryeobs 100 _ 150 m farglebSi. 

Cven mier rekomendebuli formulebis safuZvelze Catarebuli gaangariSebebis 

mixedviT, Sedga specialuri cxrili da agebul iqna diagrama maxarisxebeli liandagebis 

sigrZeTa operatiuli gansazRvrisaTvis muSaobis sxvadasxva pirobis dros. aseT 

gaangariSebaTa Sedegebi mocemulia cxrilSi, xolo diagrama _ me-3 nax-ze. 

 

 
 

nax. 1. maxarisxebeli parkisa da satvirTo raionis ganviTarebis sqema 

 

 
  

 nax. 2. maxarisxebeli parkis ganviTareba satvirTo frontebis vagonTa jgufis  

akrebisa da maTi jgufur satranzito matareblebSi gacvlisas 

 

 sawyis monacemebad miRebulia: mimReb-gamgzavn liandagTa sasargeblo sigrZe: ℓm.-g.l. = 

850 da 1050 m; ℓv. = 15 m; tm.f.mol. = 0,08 sT;. tm.f. = 0,5 sT; tgad. = 0,08 sT; tgad. = 0,5 sT; tm.-g.Z = 0,08 sT.  

 maxarisxebel liandagTa sasargeblo sigrZe vagonnakadis sxvadasxva simZlavris 

(raodenobis) pirobebSi: 

 Lmax.l. = ℓm.g.l. + ℓ′dam.s. an Lmax.l. = ℓm.g.l.+ Β/24·ℓv.(tm.f.mol.+ tm.f. + tgad.),  (8)      

  

Lmax.g.= ℓm.-g.l. + ℓ′dam.s. + ℓ′′dam.s. 

an 

 Lmax.-g.= ℓm.-g.l .+ Β/24·ℓv.( tm.f.mol. + tm.f. + tgad.+ tm.-g.Z.).     (9) 
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       cxrili 

 maxarisxebeli liandagebis sigrZeTa gansazRvra  

 

maxarisxebel 

liandagTa sigrZe 

vagonnakadis zomebi 

B=50 B=100 B=150 B=200 B=250 B=300 

ℓm.-g.l. 850 (1050) 

ℓ′dam.s. 20 40 60 80 100 120 

Lmax.l. 870 

(1070) 

890 

(1090) 

910 

(1110) 

930 

(1130) 

950 

(1150) 

970 

(1170) 

ℓ′′dam.s. 35 70 105 140 175 210 

Lmax.gamg. 905 

(1105) 

960 

(1160) 

1015 

(1215) 

1070 

(1270) 

1125 

(1325) 

1180 

(1380) 

 

 
nax. 3. maxarisxebeli liandagebis sasargeblo sigrZis gansazRvris diagrama 

 

 

 daskvna 

 axali tipis araspecializebuli satvirTo sadgurebis sqemebis praqtikaSi farTod 

danergvisaTvis aucilebelia zusti gaangariSebis safuZvelze arsebuli instruqciebis, 

wesebisa da meTodebis gaTvaliswinebiT iseTi gadawyvetilebebis miReba, sadac gansaz-

Rvruli iqneba teqnikur-ekonomikuri dasabuTebiT rekomendebuli siaxleebis pirobebi da 

adgilobrivi tvirTebisa da vagonebis gadamuSavebis zomebisaTvis maTi zrdis 

perspeqtivebi. 
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RAILWAY TRANSPORT 
 

 

MATHEMATICAL CALCULATION OF RAILWAY DEVELOPMENT SCHEMES FOR 
NEW NON-SPECIALIZED FREIGHT STATIONS 

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

(Georgian Technical University) 

 

Resume: As it is known Georgia represents the transit country. It is introduced Akhalkalaki-Kars line, which is 
being under construction of Tbilisi Bypass Railway. This requires the planning of new railway stations, or 
modernization-reconstruction of existing stations, because their schemes did not meet the modern requirements. The 
development of freight stations should define on the basis of analysis of deep calculation, with its taking into account of 
real conditions, with perspectives of local freight and car traffic volumes growth and determination of required reserves. 

 
Key words: non-specialized freight station; collector; stage; departure routes; railway yard; transit train; 

reception and sender line; multy-group train; hump yard; make-up siding.  
 

      

 

 

ЖЕЛЕЗНОДОРОЖНЫЙ ТРАНСПОРТ 

 

 

МАТЕМАТИЧЕСКОЕ ОБОСНОВАНИЕ ПРЕДЛОЖЕННЫХ ОБРАБОТАННЫХ 
РЕЛЬСОВЫХ СХЕМ ДЛЯ НОВЫХ НЕСПЕЦИАЛИЗИРОВАННЫХ ГРУЗОВЫХ 

СТАНЦИЙ 

Дидебашвили Б. Ш., Телиа Г. Ш., Какабадзе А. Д., Котрикадзе Т. И., Чубинидзе Г. И. 

(Грузинский технический университет) 

 
 Резюме: Грузия известна как транзитная страна, где строится и скоро откроется новая транзитная 

магистраль _ железнодорожная линия Карси-Ахалкалаки, объездная дорога г.Тбилиси. Это требует 

проектирования новых железнодорожных станций или реконструкции-переделывания существующих станций, 
потому что их схемы уже не отвечают современным требованиям. 

 В развитие грузовых станций обязательно следует установить расчет и глубокий анализ в реальных 
условиях работ: роста местных грузов и вагонопотока в будущем, а также определение обязательных резервов. 

 

 Ключевые слова: неспециализированные грузовые станции; наборные, участковые, отправочные 

маршруты; сортировочный парк; транзитный поезд; приемо-отправочный путь; многогрупповой поезд; 
сортировочная горка; тупик формирования. 
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soflis meurneoba 

 

 

 

feixois (Feijoa Sellowiana L) kultivirebis perspeqtivebi saqarTveloSi 

daviT wurwumia, Tamar kaWarava 

(saqarTvelos agraruli universitetis Cais, subtropikuli kulturebisa da Cais 

mrewvelobis instituti, saqarTvelos teqnikuri universiteti) 

 

 

reziume: Seswavlilia feixois (Feijoa Sellowiana L) biologiuri Taviseburebebi, xaris-

xisa da produqtiulobis maCveneblebi ekosistemis parametrebis mixedviT, misi mdgradi ga-

moyenebis perspeqtivebi. feixois nayofi mdidaria C vitaminiT, iodiT (57.41 mg %), Seicavs 

didi raodenobiT saqarozas, peqtins, ujrediss (laqtozas), xolo am egzotikuri nayofis 

kani _ antioqsidantebs. Zalze aqtualuria da didi mniSvneloba aqvs feixois samrewvelo 

plantaciebis gaSenebisas maRalnayofieri diagnostikis sistemis blokSi (niada-

gi_garemo_mcenare_sasuqi_mosavali) agrobiologiuri Taviseburebebis gaTvaliswinebas.  

 

sakvanZo sityvebi: samrewvelo plantacia, nayofi, biologiurad aqtiuri nivTierebebi. 

 

 

Sesavali 

saqarTvelos unikaluri fizikur-geografiuli da klimatur-niadagobrivi pirobebi 

floris mravalferovnebas ganapirobebs da mniSvnelovan saxeobaTa kultivirebis SesaZleb-

lobebs iZleva. sakvebad, samkurnalod Tu kosmetikaSi farTod gamoiyeneba mcenareuli war-

moSobis saSualebebi. maTi moxmarebis masStabebi bolo wlebSi mTel msoflioSi swrafad 

izrdeba da es arc aris gasakviri, radgan qimiuri (sinTezuri) produqtebis gamoyenebas Tan 

axlavs mravali Tanamdevi garTuleba, risganac fitoproduqtebi mTlianad dazRveulia.  

saqarTvelo Zvirfasi subtropikuli kulturebis (Cai, citrusebi, feixoa, aqtinidia 

da sxv.) mwarmoebeli qveyanaa. subtropikuli soflis meurneoba ZiriTadad koncentrirebu-

lia dasavleT saqarTvelos Savi zRvispira tenian subtropikul zonaSi, romlis farTobi 

daaxloebiT 400 aTas ha-s Seadgens. zemoaRniSnul produqciaze gazrdili moTxovnileba 

da qveynis Semdgomi socialur-ekonomikuri ganviTareba xels Seuwyobs gamouyenebeli re-

zervebis gamovlenas da inovaciuri teqnologiebis danergvas. am TvalsazrisiT didi mni-

Svneloba eniWeba kolxeTis dablobis daWaobebuli miwebis Semdgom daSrobas da aTvisebas 

ise, rom ar dairRves misi ekologiuri wonasworoba. 

 

ZiriTadi nawili 

kolxeTis dablobi da misi SemomsazRvreli mTiswina ferdobebi, sadac gaSenebulia 

subtropikuli kulturebi, unikaluria Tavisi geografiuli mdebareobiT. aRniSnuli teri-

toria misi ganedebis mixedviT (410°30’' da 440°30’), marTalia, ar ekuTvnis subtropikul 

zonas, magram aq klimatis subtropikulobas ganapirobebs ori faqtori: kavkasionis mTa-

vari qedi, romlis saSualo simaRle z. d. 3000-4000 m-ia, da Savi zRvis auzis Termuli ro-

li. subtropikuli kulturebis gaSenebisas yuradReba unda mieqces dabali temperaturebis 

ganmeorebadobis sixSires. am mxriv aWaris zRvispira zolis Semdeg yvelaze misaRebi piro-
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bebiT gamoirCeva kolxeTis dablobi. mniSvnelovania is faqti, rom feixois kultura ar 

ziandeba minus 12_15 0C yinvebis dros da esec ganapirobebs misi gavrcelebis pers-

peqtiulobas [1].  

subtropikuli kulturebidan, rogorc ukve aRvniSneT, gansakuTrebul yuradRebas 

imsaxurebs feixoa ganumeorebeli gemoTi, aromatiT, kvebiTi RirebulebiT da samkurnalo-

dieturi TvisebebiT. es unikaluri mcenare sainteresoa dekoratiuli TvalsazrisiTac _ 

misi varji kompaqturia, movercxlisfro-mwvaned SefoTlili, axasiaTebs xangrZlivi yvavi-

loba, romelic or Tvemde grZeldeba; es yvelaferi Zalze Tvalwarmtacia da araCve-

ulebriv STabeWdilebas tovebs.  

pirveli cnobebi saqarTveloSi feixois Semotanis Sesaxeb gvxvdeba v. markoviCis 1909 

wlis naSromSi. avtors soxumis sasoflo-sameurneo sacdeli sadguris angariSebSi mohyavs 

zogierTi masala am kulturis iseTi biologiuri Taviseburebebis Sesaxeb, rogoricaa fe-

nologia, yvaviloba, produqtiuloba da sxv. es faqti imaze miuTiTebs, rom 1905 wlisaTvis 

afxazeTSi ukve yofila feixois msxmoiare mcenareebi. afxazeTidan feixoa swrafad gavr-

celebula saqarTvelos sxva regionebSi, Semdeg ki mis farglebs gareTac (azerbaijani, 

krasnodaris mxare da sxv).  

feixoa (Feijoa Sellowiana Berg) ekuTvnis mirtisebrTa (Myrtacea) ojaxs, romelic aerTia-

nebs 72 gvars da 35000-mde saxeobas. feixois samSoblo samxreT amerikaa (brazilia, parag-

vai, urugvai, argentina), sadac is qvetyis saxiT izrdeba tropikul tyeebSi. kulturaSi 

cnobilia ori saxeoba: Feijoa Oveta da Feijoa Sellowiana. meore saxeoba Tavdapirvelad gavr-

celda, rogorc samkurnalo, Semdeg ki, rogorc farTo moxmarebis mcenare. 

feixoa maradmwvane buCqovani, 2_3 m-mde simaRlis sinaTlis moyvaruli mcenarea, misi 

varji kompaqturia, ufro iSviaTad _ gaSlili. totebi dafarulia moruxo qerqiT, erT-

wliani totebi Ria mwvane ferisaa da Sebusuli, orwliani _ mixakisferia da odnav Sebu-

suli, ufro xnieri totebi ki mixakisferia da Sebusvis gareSe. feixois kidemTliani, mob-

lagvo, elifsis formis, erTmaneTis mopirdapired mjdomi tyavisebri foTlebis zeda 

mxare muqi mwvane ferisaa, qveda ki moruxo-movercxlisfro bususiTaa dafaruli. foToli 

xelSi gasresisas sasiamovno suns gamoscems. yvavilebi didi zomisaa, martoula, wyvilad 

moTavsebuli an 3_5 yvaviliT yvaviledebad Sekrebili. yvavili gamodis foTlis iRliaSi 

mimdinare wlis nazardebis (2,8_3,5 sm sigrZis) qveda muxlebTan; jami 4_7-foTliania, 

garedan mwvane feris da SigniT mowiTalo-mixakisferi gvirgvinis 4 furcliT. mtvrianebi 

mravalia, TeTrdingiani kaSkaSa wiTeli feris butko mtvrianebze grZelia. lamazi yva-

vilebisa da foTlebis Taviseburi Sefervis gamo mcenare yvavilobis periodSi metismetad 

lamazia. Tumca, rogorc mravalwliani dakvirvebebidan irkveva, yvavilTagan mxolod 85 %-

ia nayofis momcemi. 

feixois mrgvali, ovaluri an ovalur-wagrZelebuli formis 2,1_4,2 sm sigrZis nayo-

fis masa 15_40 g-mdea. aqvs muqi mwvane feris, moTeTro nafifqiT dafaruli da xorkliani, 

odnav mwklarte, erT mxares SewiTlebuli Txeli kani, kanqveS _ moTeTro marcvlovani 

masis Sre. am Sris SigniT ki labisebri, naxevrad gamWvirvale, moTeTro Jeles msgavsi rbi-

lobia. nayofSi 20_60-mde wvrili Teslia. mdnari, gemrieli, xSir SemTxvevaSi marwyvis an 

ananasismagvari saucxoo aromatis mqone nayofis rbilobi tkbilia da momJavo. igi mwif-

deba oqtomber-noemberSi, mokrefa SeiZleba maSin, rodesac iwyebs cvenas. nayofis trans-

portireba mizanSewonilia aramwife mdgomareobaSi, radgan am dros naklebad ziandeba.  

feixoa miekuTvneba qserofitul mcenareTa jgufs, rac am mcenaris gvalvagamZleo-

baze miuTiTebs. foTlebi anatomiuri agebulebiT qseromorfuli xasiaTisaa, mcenaris 

zrda-ganviTarebas teni sxva subtropkul kulturebTan SedarebiT naklebad sWirdeba. 

Cveni dakvirvebebi adasturebs, rom fesvTa sistemis zedapirulad ganlagebis gamo igi hae-

ris simSrales ufro itans, vidre niadagisas. feixois kulturisaTvis saWiro naleqebis 

wliuri raodenoba 750_1000 mm-iT ganisazRvreba. Tu naleqebis wliuri raodenoba 750 mm-ze 

naklebia, am SemTxvevaSi mcenaris zrda-ganviTarebis normaluri pirobebis Sesaqmnelad au-
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cilebelia misi morwyva. feixoisaTvis misaRebia aluviuri Rrma niadagebi, Tumca egueba 

silnar da Tixnar niadagebsac. 

feixoa mravldeba TesliT, dakalmebiT, gadawveniT. Teslidan miRebuli CiTili 5 

wlis Semdeg iZleva mosavals. feixoa, rogorc yvela sxva xexili, TesliT gamravlebis 

dros amJRavnebs niSan-TvisebaTa Zlier gaTiSvas. amitom gvxvdeba misi uamravi forma. 

formaTa didi siWarbe SeiniSneboda im nakveTebSic, sadac dakvirvebebi tardeboda [1].  

amJamad feixois kulturaSi gvxvdeba Semdegi franguli jiSebi: andre, besoni da here. 

maT Soris upiratesobiT gamoirCeva da ufro metadaa gavrcelebuli andres jiSi. misi 

nayofi mogrZo an ovaluri formisaa. nayofis fuZe momrgvalebulia, wveri ki _ mrgvali; 

kani mouxeSoa, Ria mwvane feris, moTeTro elferiT. rbilobic moTeTroa, wvniani, surne-

lovani, sasiamovno aromatiT. Teslebi mcire raodenobiTaa, Tanac Zalian wvrilia. nayofi 

mwifdeba noember-dekemberSi. TviTgamanayofierebeli (TviTfertiluri) jiSia, xasiaTdeba 

uxvmsxmoiarobiT [1, 2].  

kaliforniuli jiSebidan CvenSi gavrcelebulia Coisvana, superma da kuliji. Coisva-

nas nayofi didi zomisaa, simetriuli, ovaluri, saucxoo gemos mqone adreuli jiSia. 

mwifdeba oqtomber-noemberSi. am jiSis naklia is, rom saWiroebs damtvervas da amdenad 

damamtverianebel jiSebTan axlos dargvas. superma 3,5 m-mde simaRlisaa, msxmoiarobs 

meoTxe wlidan. misi nayofi waagavs Coisvanas nayofs, isic didi zomisaa, aromatulia da 

Zalian gemrieli. ZiriTadad msxlis forma aqvs, gvxvdeba momrgvalo formebic. mwifdeba 

ufro gvian, vidre Coisvana. kuliji TviTgamanayofierebeli jiSia da ar saWiroebs damam-

tverianebels. nayofi grZelia, swori, gluvi, ovaluri; zomiT zemoT aRweril jiSebTan 

SedarebiT ufro pataraa [1, 3]. 

eqsperimentebiT dadgenilia, rom feixois nayofi Seicavs biologiurad aqtiur iseT 

nivTierebebs, rogoricaa Saqrebi (7_12 %), organuli mJavebi, kateqinebi, peqtinovani 

nivTierebebi (25 %-mde), ujredisi, makro- da mikroelementebi: TuTia, spilenZi, rkina, 

fosfori, natriumi, kalciumi, manganumi, kaliumi; С, РР da В jgufis vitaminebi; eTerovani 

zeTebi. feixois nayofis mTavari Rirsebaa iodis Semcveloba _ daaxloebiT  

30 mg/100 g nayofze, zogjer metic, riTac igi mxolod wyalmcenareebs Tu utoldeba.  

 abaSisa da Coxatauris raionebidan 2012 wels aRebul feixois nayofebis nimuSebSi 

ganvsazRvreT biologiurad aqtiuri nivTierebebi (ix. cxrili).  

cxrili 

 biologiurad aqtiur nivTierebaTa Semcveloba feixois nayofSi 

 

nimuSebis aRebis 

adgili 

mSrali 

nivTiereba 

% 

Saqrebis 

saerTo 

jami, % 

vitamini С, mg % 

nedli masidan 

iodis Semcveloba, 

mg % 

abaSis r-ni 14,3 10,5 183,1 50,4 

Coxatauris r-ni 13,8 11,2 185,2 51,2 

  

 eqsperimentebis Sedegebis gaanalizebis Sedegad dadginda, rom nayofis saSualo 

masa meryeobda 10,6-dan 63,5 g-mde, sigrZe ki _ 29,6-dan 76,6 mm-mde. erTi mcenaris saSualo 

produqtiulobam 15-dan 20 kg-mde Seadgina. aRsaniSnavia is garemoebac, rom mcenaris sxva-

dasxva nawilSi iodi araTanabrad iyo ganawilebuli. cvalebadobis amplituda meryeobda 

4,4-dan 162,8 mg %-mde nedl masaze gadaangariSebiT. pirvel adgilze iyo foTlebi da 

ylortebi, romlebSic iodis Semcveloba aRwevda, Sesabamisad, 162,74 da 122,95 mg %-s nedli 

masidan. iodi yvelaze meti raodenobiT (57,41 mg %) aRmoCnda nayofis kanSi, sagrZnoblad 

maRali maCvenebeli (53,13 mg %) dafiqsirda nayofis Sua nawilSi, xolo periferiebisaken 

(Tavsa da boloSi) klebulobda (23,09 mg %-mde). aqve unda aRiniSnos, rom iodis Semc-

veloba nayofSi icvleboda 4,4-dan 53,5 mg %-mde, rac damokidebuli iyo forma-saxeobaze, 
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momwifebis periodebze, krefis vadebze, niadagur-klimatur pirobebsa da sxva mraval 

agroteqnikur RonisZiebaze. 

feixois nayofis sasaqonlo Rirebuleba sakmaod mravalferovania da swored amitom 

warmoadgens igi metad mniSvnelovan nedleuls kvebis mrewvelobisaTvis. nayofis Zlieri, 

myari da sasiamovno aromati, wvrili Tesli, rbilobis Txeli kani, moxerxebuli forma da 

zoma saSualebas iZleva saTanado gadamuSavebiT miviRoT saukeTeso xarisxis produqtebi: 

Jele, jemi, marmeladi, muraba, kompoti, liqiori, sirofebi da sxv. am mizniT SeiZleba ga-

moviyenoT aseve arastandartuli nayofebic. feixois nayofSi koncentrirebulia ananasis, 

marwyvis da limonis aromati da gemo, rasac ganapirobebs nayofSi Semavali nivTiereba me-

Til-benzoati. amitom es Tviseba SeiZleba gamoyenebul iqnes sxva produqtebis aromati-

zaciisTvisac.  

feixois nayofebs aqvs samkurnalo Tvisebebic; magaliTad, rbilobis miReba dadebiT 

gavlenas axdens gulsisxlZarRvTa sistemis mdgomareobaze, amcirebs qolesterinis Semc-

velobas; masSi Semaval eTerzeTebs axasiaTebs antibaqteriuli Tvisebebi da kargi saSua-

lebaa virusuli daavadebis prevenciisaTvis; gamoiyeneba kosmetikuri mizniTac kanis 

defeqtebis dros; iodis STambeWdavi Semcvelobis gamo nayofi kargi profilaqtikuri sa-

Sualebaa farisebri jirkvlebisa da pielonefritis samkurnalod. feixois kani Seicavs 

leikoanTocianebsa da kateqinebs, warmoadgens Zlier antioqsidantebs da xels uSlis da-

berebis process [2].  

unda aRiniSnos, rom naxSirwylebis maRali Semcvelobis da kaloriulobis (49 k/kal) 

gamo feixois nayofs unda moeridon diabetiT daavadebuli adamianebi.  

 

 

daskvna 

amrigad, sasargeblo mcenareTa, maT Soris feixois, warmoebis teqnologiuri sqemis 

erT-erTi mniSvnelovani prioritetia uxvmosavliani, biologiurad aqtiur nivTierebaTa 

Semcveli samrewvelo plantaciebis gaSeneba agrobiologiuri Taviseburebebis gaTvalis-

winebiT. igi produqtiuli diagnostikis sistemis blokSi (niadagi-garemo-mcenare-sasuqi-mo-

savali) aqtualuri, amasTan, sakmaod rTuli da Zvirad Rirebuli procesia, radgan mudmiv 

ganaxleba-gaumjobesebas saWiroebs. am unikaluri fitoproduqtebis bazari ki mkacrad 

limitirebul, Zvir, stabilurad Semosavlian wyarod iTvleba ucxoeTSi. amitomac xeli 

unda Seewyos CvenSi mis damkvidrebas. sasurvelia, Seiqmnas efeqturi inovaciuri 

teqnologiebiT klimatis cvlilebis fonze moqnili menejmentiTa da momxmarebelTa 

marketingis sistemis gaTvaliswinebiT ekologiurad usafrTxo fitoproduqtebis miRebis 

industria, rac dadebiTad imoqmedebs qveynis ekonomikis ganviTarebaze.  
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PERSPECTIVES OF CULTIVATION OF FEIJOA (FEIJOA SELLOWIANA L) IN 
GEORGIA 

D. Tzurtzumia, T. Kacharava 

(Tea, Subtropical Crops and Tea Industry Institute of Georgian Agricultural University, Georgian Technical University) 

 

 Resume: There is developed recommendations concerning historical and traditional priority – technology of 
production of ecologically sound standard raw materials and products feijoa (Feijoa sellowiana L), with the scale and 
character of scientific research having no analogue in the country. High-productive diagnosis model is created in the 
block: soil – environment – plant – fertilization – yield. Impact of ecosystems on productivity, quality of raw materials 
and products is differentiated. The biological properties of feijoa has been studied, also indicators of quality and 
efficiency, depending on the parameters of the ecosystem, its prospects for sustainable use. Its fruits are rich in vitamin 
C, iodine (57,41 мg %) contain large amounts of saccharose, pectin, fiber, peel of these exotic fruits rich in 
antioxidants. 

 
Key words: industrial plantation; fruit; biologically active substances. 
 
 
 
 

СЕЛЬСКОЕ ХОЗЯЙСТВО 

 

 

ПЕРСПЕКТИВЫ ВЫРАЩИВАНИЯ ФЕЙХОА (FEIJOA SELLOWIANA L) В ГРУЗИИ 

Цурцумия Д. П., Качарава Т. О. 

(Институт чая, субтропических культур и чайной промышленности Грузинского аграрного университета, 
Грузинский технический университет) 

 
Резюме: Создание промышленных плантаций фейхоа (Feijoa sellowiana L), с учетом их 

агробиологических особенностей в системе высокоплодородной диагностики в блоке: почва _ окружающая 

среда _ растение _ удобрение _урожай весьма актуальны; масштабы и характер исследования, предложенные 

нами, аналогов в стране не имеют. Это уникальное растение хорошо приживается в Грузии, является не только 
весьма ценным и нeзаменимым сырьем для отечественной фитопромышленности, но у него серьезная 
перспектива на экспорт. Изучены биологические свойства фейхоа, показатели качества и продуктивности в 
зависимости от параметров экосистемы, перспективы их устойчивого использования. Его плоды богаты 
витамином С, иодом (57,41 мг %), содержат большое количество сахарозы, пектина, клетчатки. Кожура этих 
экзотических плодов богата антиоксидантами. 

 
Ключевые слова: размножение; плоды; биологически активные вещества. 
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Rvinis teqnologia 

 

 

 

mTrimlavi nivTierebebis (taninebis) dinamika durdoze tkbilis alko-

holuri duRilis procesSi 

nugzar baRaTuria, nana begiaSvili, miqael gabriWiZe 

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis samecniero-kvleviTi instituti) 

 

 

reziume: gamokvleulia mTrimlavi nivTierebebis (taninis) cvlilebebi durdoze 

tkbilis alkoholuri duRilis procesSi wiTeli jiSis yurZnebis (saferavi, kaberne-sovi-

nioni) gadamuSavebisas. dadgenilia teqnologiuri faqtorebis gavlena Rvinomasalebisa da 

Rvinis fizikur-qimiur da organoleptikur maCveneblebze 

 

sakvanZo sityvebi: yurZeni; durdo; tkbilis alkoholuri duRili. 

 

 

Sesavali 

taninebi (mTrimlavi nivTierebebi) ZiriTadad ganlagebulia yurZnis marcvlis kansa 

da wipwaSi, aseve yurZnis mtevnis klertSi. yurZnis marcvlis kanSi tanini warmodgenilia 

Tavisufali saxiTac (ujredis vakuolebSi) da bmul (ujredis membranebi) mdgomareobaSic. 

wipwaSi tanini imyofeba rogorc gare, aseve Siga SreebSi; amasTan, maTi gamoyofa 

(eqstrahireba) alkoholuri duRilis procesSi ZiriTadad wipwis gare Sreebidanaa 

SesaZlebeli. 

„wiTeli xerxiT“ yurZnis gadamuSavebisas RvinomasalaSi tanini gadadis myari 

nawilebidan misi eqstraqciis procesSi. taninis gamoyofis xarisxi damokidebulia rogorc 

alkoholuri duRilis mimdinareobis pirobebze (temperatura, maduRari masis moreva), 

aseve, ZiriTadad, mcenareul qsovilSi misi ganlagebis adgilze. 

difuziis koeficienti, romelic axasiaTebs maduRar areSi taninis eqstraqciis 

siCqares, damokidebulia taninis molekulis zomebze, romlebic sagrZnoblad gansxvavdeba 

erTmaneTisagan. yurZeni Seicavs taninis monomerebs (ZiriTadad, kateqinsa da epikateqins), 

dimerebs, trimerebs, oligomerebs (3-dan 10 erTeulamde) da taninis polimerebs. maTi 

polimerizaciis xarisxi SeiZleba aRwevdes mniSvnelovan sidideebs, xolo molekuluri 

masa 3500-s.Aam taninebs kateqinur, anu kondensirebul, taninebs uwodeben. TviT kateqinebi, 

bunebrivia, ar warmoadgens taninebs. 

 
 

ZiriTadi nawili 

wipwis tanini Sedgeba kateqinisa da epikateqinisagan. maTi polimerizaciis xarisxi 

Seadgens 10 erTeuls. garda amisa, yurZnis marcvlis kanis taninebi Seicavs prodelfinidi-

nsac, romlis kondensaciis xarisxi ufro maRalia da Seadgens daaxloebiT 30 erTeuls. 

1-l nax-ze mrudi 3 miuTiTebs taninis gadasvlis dinamikas kanidan da wipwidan 

tkbilSi durdoze tkbilis alkoholuri duRilis procesSi. rogorc warmodgenili 

monacemebidan Cans, taninis dagroveba wydeba alkoholuri duRilis dawyebidan 7_10 dReSi. 

amis Semdeg xdeba dagrovili taninis tkbilidan gamoleqva, tkbilis organuli nivTie-

rebebiT gamdidrebisa da amiT ganpirobebuli misi gaxsnis unaris Semcirebis gamo. 



 

nax. 1. 

wipwasa (2)

qi – tanini

nedleulSi
 

tani

erTad izr

 mad

Tanave fer

bebis Jang

anu ara u

dasruleb

tanin

daJangvis 

Sedegad wa

 

nax. 2. 

maCvenebleb

sxvadasxva 

taninis S

) da maduR

is narCeni 

i 

ni kargad 

rdeba masS

duRar tkbi

rmentebis 

gviTi ferm

umetes 3_5 

bis Semdega

nis daJangv

gagrZelebi

armoqmnili 

Rvinomasal

bis dinamika

mikrozonaS

Semcvelobis

Rar tkbilS

raodenoba 

ixsneba e

i taninis S

ilSi tanin

jgufis, e.w

entuli ga

dRis ganm

ac, Rvinoma

va iwvevs R

isas jer xd

kompleqsu

lebSi tani

a maduRari 

Si (a _ kurd

s cvlileb

Si (3) dur

nedleulS

Tilis spi

Semcvelob

nis ferment

w. polifen

ardaqmna mi

mavlobaSi 

salis daw

Ria yviTel

deba areSi 

uri SenaerT

inis Semcve

masis morev

dRelauri; b

87 

 

bebi safer

doze alko

i drois t

irtSi, amit

ac.  

tuli gard

noloqsida

imdinareobs

da amis S

domisa da 

li feris q

qinonebis d

Tebis _ mel

elobisa (1

viTa (_) da 

b _ Sroma) m

ravis jiSis

oholuri d

momentSi; 

tom tkbil

daqmna xdeb

zebis mona

s mZafri d

Semdeg grZe

davargebis

qinonebis w

dagroveba, 

laninebis wa

1, 11) da 

morevis gar

imdinare al

 

s yurZnis 

uRilis mim

q0 – tanini

lSi alkoho

ba duRilis

awileobiT. 

duRilis p

eldeba al

s periodSi

warmoqmnas. 

xolo Semd

rmoqmna da 

 

sadegustac

reSe (- - -), 

lkoholuri 

marcvlis 

mdinareobis

is sawyisi 

olis dagr

s procesis

organuli

eriodis d

lkoholuri

i. 

taninis f

deg maTi ko

gamoleqva. 

cio Sefase

maTi miRebi

duRilis pr

kanSi (1),

s procesSi.

Semcveloba

rovebasTan

s dawyebis-

i nivTiere-

dadgomamde,

i duRilis

fermentuli

ondensaciis

bis (2, 21)

isas kaxeTis

rocesebSi 

,  

.  

a 

n 

-

-

, 

s 

i 

s 

)  

s 



 

Saqr

Teben cil

mnili kom

Rvin

moreva (na

zrdis miR

umjobesde

fikacias, 

yurZ

gemoze. wi

cvlis kan

debiT gav

  

 

 

nax. 3. R

bis dinamik

duRilis p

ninis Semcv

 

tani

pirveli 1

nax-ze war

maCveneble

tani

davargebis

JangviTi 

enzimatur

rebis dadu

lebisa da 

mpleqsuri 

omasalebSi

ax. 2). rogo

Rebul Rvi

eba misi ae

ris Sedega

Znis marcvl

ipwis tanin

nidan gamoy

lenas axde

Rvinomasaleb

ka maduRari

rocesebSi. 

veloba Rvin

nis raoden

0 dRis gan

rmodgenil

ebis gauare

nebis qimi

sas. tanine

procesebi 

rTan Sedar

Rebis Semd

polisaqar

SenaerTebi

i taninis d

orc wesi, 

inomasalaS

eracia, rac

adac umjo

lis kanisa 

nebi gansaz

yofili ta

ens Rvinoz

bsa da Rvin

i masis more

1,11 – tanini

nomasalaSi; 

nobrivi Se

nmavlobaSi

i mrudebis

eseba iwyeb

iuri gar

ebi, rogor

grZeldeb

ebiT bevra

deg tanineb

ridebis ma

i gadadis k

dagrovebaz

alkoholu

i taninis 

c iwvevs tk

besdeba miR

da wipwis

zRvravs Rv

anini Rvino

ze polisaqa

oebSi tanin

eviTa (_) da

is Semcvelo

31 _ Rvinoma

emcvelobis

i izrdeba 

s analizi 

ba maTSi ta

daqmnis r

c Zlieri 

ba da maTS

ad ufro ne

88 

 

bma SeiZle

akromoleku

koloidur 

ze mniSvnel

uri duRil

Semcvelob

kbilis Rvi

Rebuli Rv

s taninebi 

inis struq

os aniWebsE

aridebis m

 

nis Semcvel

a morevis ga

oba RvinoSi

asalis sade

s zrdasTan

Rvinomasal

cxadyofs

aninis Semc

reaqciebi 

antioqsida

Si erTveba

ela mimdin

eba ganicad

ulebs. pol

mdgomareo

lovan gavl

lis proces

bas. maduRa

inomasalad

vinomasalis

sxvadasxva

qturasa da

sirbilesa

ier SeboWi

obisa da sa

areSe (- - -) 

; 2,21 – ღvin

egustacio შ

n erTad du

lebis orga

s, rom Rvi

cvelobis S

ZiriTadad

antebi, pir

a sxva niv

areobs. 

dos polim

limerizac

obaSi da g

lenas axden

Si durdos

ari masis 

d gardaqmni

s xarisxi. 

anair zegav

a „sxeuls“

a da xaverd

ili tanine

 

adegustacio

miRebisas 

nis sadegust

შefaseba 

urdoze al

anoleptiku

inomasalebi

SemcirebisT

d grZeld

rvel rigSi

vTierebebic

merizacia. 

iis Sedega

amoileqeba

ns maduRar

s moreva 1

meqanikuri 

is procesi

 

vlenas axd

, maSin ro

dovnebas. a

bic.   

o Sefasebis 

mimdinare al

tacio შefas

lkoholuri

uri maCvene

is organo

Tanave. 

deba Rvino

i iJageba. a

c. qimiuri 

isini ier-

ad warmoq-

a. 

ri durdos

0 _ 15%-iT

morevisas

is intensi-

dens Rvinis

desac mar-

aseTive da-

maCveneble-

lkoholuri

seba; 3 – ta-

i duRilis

eblebi.Mme-3

leptikuri

omasalebis

amis Semdeg

reaqciebi

-

-

s 

T 

s 

-

s 

-

-

-

i 

-

s 

3 

i 

s 

g 

i 



 

nax. 4. k

sadegustac

gareSe (- - 

 

me-3 

tanini uf

gazrda Rv

Rvinis or

mimdinare 

lebiT uf

aeri

rogorc e

moureveli

dakavSireb

miRebas. 

 zemo

tuli kano

svlis pro

miuTiTebs

gajerebul

mTrimlavi

alko

nebisas (R

Rvinomasal

gamo

durdoze 

kani Seica

procesis 

log

gamdidrde

Semcvelob

 

kaberne-sovi

cio Sefaseb

-) maTi miRe

nax-ze moc

fro nakleb

vinoebSi g

rganolept

organul 

fro maRali

rebuli (m

es 2,21 mru

i durdos

buli madu

oTqmulis 

onzomiereb

ocesis mim

s, rom ukve

l xsnars 

i nivTiereb

oholuri d

Rvinis miRe

lidan gamo

leqili f

Rvinomasal

avda tanin

dawyebamde

gikurad Se

eboda dur

ba rogorc

inionisa (a) 

bis (2, 21 ) 

ebisas 

cemuli 3 d

bi raodeno

rZeldeba 

ikuri maCv

nivTiereb

ia Rvinomas

moreuli) 

udebis Sed

sgan miReb

uRari ari

SejamebiT

baa yurZnis

dinareoba. 

 alkohol

da proce

bebis Semcv

duRilis d

ebis kaxur

oleqva.  

enoluri n

lebis 1,5 w

ebis imave 

e (3). 

iZleboda 

rdos wipwa

c wiTel, as

da saferav

maCveneble

da 1,11 mrud

obiTaa, vid

taninis po

venebeli, 

baTa kompl

salasTan S

durdosag

darebidan 

ul Rvino

is Jangbadi

T SeiZleba

s myari na

rogorc w

uri duRil

sis Semdgo

velobisa d

dasrulebi

i xerxi) g

naerTebi a

wliT dayov

raodenob

gvevarauda

asa da kanS

seve TeTr 

89 

 

vis (b) Rvin

bis dinamik

debis Sedar

dre Rvino

olimerizac

romelic 

leqsis qim

SedarebiT.A

gan miRebu

Cans, aqvs

oebTan Sed

iT momara

a davaskvna

wilebidan 

wesi, is ai

lis proces

omi gagrZe

da Rvinis s

s Semdeg m

grZeldeba 

adsorbird

vnebis Semd

as, ramdens

a, rom dur

Si arsebul

Rvinomasal

nomasalebSi

ka, maduRar

reba cxady

omasalaSi, 

ciisa da ko

warmoadgen

miuri gard

 

ul Rvinoe

s ufro ma

darebiT, r

geba xels

aT, rom am

tkbilSi 

isaxeba erT

sSive Rvino

eleba iwve

sadegustac

miRebuli 

duRilis 

eba durdo

deg durdo

sac Seicav

rdoze day

li fenol

lebSi mcir

 
taninis Se

i masis mor

yofs, rom 

rac imiT 

ondensacii

ns Rvinoma

daqmnebis j

ebs, Rvino

aRali sad

radganac 

s uwyobs 

m SemTxvev

mTrimlavi

TgumbaTian

omasala wa

evs Rvinom

cio Sefase

Rvinomasal

procesSi 

os myari n

Si arsebul

vda igi al

yovnebis pr

uri naerT

rdeba.  

emcvelobisa

reviTa (_) 

davargebul

aixsneba, 

is reaqcieb

asalasa d

jamur Sed

omasalebis 

degustacio

aerireba 

eqstraqtul

aSi mkafio

i nivTiereb

i mrudiT, 

armoadgens

asalasa d

bis Semcir

lis durdo

dawyebuli

nawilebis 

li yurZnis

lkoholuri

rocesSi Rv

TebiT, magr

a ( 1, 11) da

da morevis

l RvinoSi

rom axal-

bi. amasTan,

da RvinoSi

degs, gaci-

msgavsad,

o Sefaseba,

da masTan

li Rvinis

od gamoxa-

bebis gada-

rac imaze

 taninebiT

da RvinoSi

rebas. 

oze dayov-

i taninebis

zedapirze.

s marcvlis

i duRilis

vinomasala

ram taninis

a 

s 

i 

-

, 

i 

-

, 

, 

n 

s 

-

-

e 

T 

i 

-

s 

. 

s 

s 

a 

s 



 

 

nax. 5. d

1 – polife

 

tani

dayovnebis

mlavi niv

nivTierebe

fermenteb

durd

kvleul i

doze 5 T

Tebisa da

praqtikul

rCeba. amav

iri kanon

amasTan, g

tebs (nax. 

nare feno

durd

sebuli ma

Ta kompl

Rvinoebis 

feno

avxsnaT o

ciebidanac

qimiu

badiT Jang

procesze, 

orga

engleris 

mad, daJan

ganviTareb

molekuli

durdos damJ

enoloqsidaz

nis raode

sas akademi

Tierebebis

ebis msgavs

is monawil

doze dayo

iqna m. giaS

vis ganmavl

a titruli

lad ar icv

ve gamokvl

zomierebiT

gairkva isi

5), rac im

oluri naer

doze dayo

artivi fen

leqsSi Sema

specifiku

oluri nae

organuli 

c. 

uri reagen

gvas uwode

Semoklebi

anuli niv

zeJanguri 

ngvis pirve

bisas gard

is ori ato

Jangavi fer

za; 2 – pero

nobrivi Se

ikosi s. d

s JangviTi 

si gardaqm

leobis gar

ovnebis pro

Svilis [3] 

lobaSi dav

i mJavebis 

vleba saer

evebiT gair

T mimdinar

ic rom du

maze miuTi

rTebis Semc

ovnebis (dav

olebi, fen

aval mTel

uri organo

rTebis ze

nivTierebe

ntebiT daJ

eben avtod

iT ixmareb

vTierebebis

da semion

eladi pro

daiqmneba 

omi jer ki

mentebis aqt

oqsidaza; 3 –

emcvelobis

durmiSiZe x

gardaqmne

mnebi spirt

reSec [2]. 

ocesSi Rv

mier, rome

vargebisas,

Semcvelo

rTo eqstr

rkva, rom R

reobs rogo

urdodan mo

iTebs, rom 

cvelobis c

vargebis) p

nolmJavebi

l rig sxva

oleptikuri

emoT aRwer

ebis avtoJ

angvisagan 

aJangvas. r

a sityva „d

s daJangvi

novis jaWvu

oduqtebia z

stabilur

idev rCeba

90 

tiurobis c

– katalaza;

s Semcireb

xsnida fer

biT. magra

tuli duRi

inomasaleb

lmac daad

, masSi kan

ba da asev

aqtis maCve

Rvinomasal

orc qvevrS

oxsnili R

Rvinomasa

cvlilebeb

procesSi c

i da kateqi

a nivTiereb

i maCvenebl

rili fizi

angviTi ga

gansxvaveb

rodesac sau

daJangva“. 

is reaqci

uri reaqci

zeJangebi, 

produqte

erTmaneTT

vlilebebi

4 – maduRa

bas daduR

rmentebis 

m Semdeg m

ilis proc

bSi mimdin

dgina, rom 

nonzomiera

ve рН-isac

enebeli, r

lebis fizi

Si, aseve T

Rvinomasale

alis durd

bi fizikur-

cvlilebebs

inebi. am da

baTa gard

lebis form

ikur-qimiur

ardaqmnebis

biT, organu

ubaria atm

ebis meqan

iebis Teor

romlebic

ebad. zeJan

Tan SekavS

 

alkoholur

ari tkbilis

ebuli Rvi

monawileo

manve daad

cesSi SeiZl

are qimiur

rqawiTlis

d mcirdeb

. aRsaniSn

omelic 21

kur-qimiur

TermomaduR

ebi ar Sei

doze davar

-qimiuri ga

s ganicdis

a yurZnis 

aqmnebis S

mireba.  

ri gardaqm

s bax-engl

uli nivTie

mosferuli

nizms saf

iebi. zeJan

JangviTi 

ngebis war

irebul md

ri  duRili

s simagre 

inomasalis

obiT mimdin

gina, rom 

leba mimdi

ri gardaqm

s Rvinomas

oda fenol

avia, rom 

,3_21,8 g/l-

ri gardaqmn

RarebSi da

icavs mJang

rgebisas ma

ardaqmnebis

s Rvinomasa

organul n

edegia kax

mnebi aseve

leris Teor

erebebis ha

i JangbadiT

uZvlad u

nguri Teor

procesebis

rmoqmnisas 

dgomareoba

s procesSi.

s durdoze

nare mTri-

mTrimlavi

inareobdes

mnebi gamo-

alis dur-

luri naer-

am cdebSi

-is doneze

nebi erTna-

vargebisas.

gav fermen-

asSi mimdi-

s Sedegia. 

alebSi ar-

nivTiereba-

xuri tipis

e SeiZleba

riis pozi-

aeris Jang-

T daJangvis

udevs bax-

riis Tanax-

s Semdgomi

Jangbadis

aSi. Sesaba-

.  

e 

-

i 

s 

-

-

-

i 

e 

-

. 

-

-

-

-

s 

a 

-

-

s 

-

-

i 

s 

-



91 
 

misad, Jangbadis molekulaSi ar xdeba atomebs Soris arsebuli kavSirebis sruli gawyve-

ta, rasac energiis didi danaxarjebi (118 kkal/mol) sWirdeba. amitom organuli nivTiere-

bebis daJangva zeJangis saSualebiT sakmaod advilad mimdinareobs. 

mTeli rigi mecnierebis mier damtkicebulia, rom daJangvis pirvel etapze yvela war-

moqmnili zeJanguri produqti warmoadgens hidrozeJangebs. isini SedarebiT aramdgradi 

naerTebia da advilad gardaiqmnebian, rac iwvevs 0_0 kavSirebis gawyvetas. amas, Tavis 

mxriv, mosdevs Tavisufali radikalebis warmoqmna. zeJangebSi arsebuli kavSiris gawyvetis 

energia gacilebiT naklebia Jangbadis molekulaSi arsebulTan SedarebiT da 30_40 

kkal/mol-s Seadgens. 

jaWvuri meqanizmis arsebobisas reaqciis molekuluri produqti _ hidrozeJangi – 

warmoiqmneba Tavisufali radikalebis JangbadTan an naxSirbadTan Sesabamisi reaqciis Se-

degad. JangviTi gardaqmnebis jaWvi viTardeba manam, sanam jaWvis wamyvani Tavisufali ra-

dikalebi ar gaqreba sistemidan maTi urTierTqmedebis Sedegad. am dros miiReba araaqti-

uri SenaerTi da jaWvi wydeba. rac ufro adre moxdeba es, nivTierebis miT ufro naklebi 

molekula moaswrebs daJangvas. DdaJangvis procesSi dagrovili hidrozeJangi nel-nela 

iSleba axali Tavisufali radikalebis warmoqmniT, anu xdeba jaWvis ganStoeba, radganac 

yoveli axlad warmoqmnili Tavisufali radikali iwyebs daJangvis axali jaWvis Seqmnas.  

a. baxs miaCnda, rom organuli substratis TviToqsidaciis unari ar aris damoki-

debuli narevSi iseTi katalizatorebis arsebobaze, rogoricaa Rvinosa da durdoSi arse-

buli rkina da spilenZi, aramed damokidebulia TviT substratis Siga energetikul mdgo-

mareobaze. swored am ufro maRali energetikuli mdgomareobis arsebobiT SeiZleba aixs-

nas RvinomasalaSi avtoJangviTi procesebis intensifikacia misi durdoze dayovnebisas.  

S. CogovaZis mier gamoTqmuli mosazrebis Tanaxmad, aseTi energetikuli mdgomareoba 

RvinoSi SeiZleba ganpirobebuli iyos fenoluri naerTebis _ saTrimlavi da saRebavi niv-

Tierebebis – arsebobiT. Tavisi mosazrebis dasamtkicleblad S. CogovaZe sacdel Rvinos 

umatebda wyalbadis zeJangs da akvirdeboda haeris Jangbadis STanTqmis process, romelic 

ar wydeboda Rvinis sacdeli nimuSebis gacxelebis SemTxvevaSic ki. Rvinidan fenoluri 

nivTierebebis mocilebisas wyalbadis zeJangis damateba ukve ar iwvevda Jangbadis 

STanTqmas. M 

maSasadame, fenoluri naerTebis JangviTi gardaqmnebiT SesaZlebelia maTi Semdgomi 

gamoleqva fermentebis monawileobis gareSec. magaliTad, cnobilia, rom wiTel RvinoSi 

aldehidebis damatebisas SeiZleba daCqardes fenoluri naerTebis – taninisa da anTocia-

nebis _ JangviTi gardaqmnebi uxsnadi polimerebis warmoqmniT. acetaldehidis damatebidan 

ukve 24 saaTis Semdeg gamoileqeba RvinoSi arsebuli mTrimlavi nivTierebebis 50_60 %. an-

Tocianebi, g. valuikos monacemebis Tanaxmad, reaqciaSi ufro gvian Sedis da Senaxvidan 6 

Tvis Tavze Rvino mTlianad uferuldeba. Rvinis aseTive gauferulebis mowme gaxda s. 

durmiSiZec [2] Rvinomasalis durdoze xangrZlivi davargebis procesis Seswavlisas. yve-

laferi es ki uflebas gvaZlevs vivaraudoT, rom durdoze davargebis procesSi Rvinoma-

salaSi fenoluri naerTebis raodenobrivi Semcireba ganpirobebulia durdodan RvinoSi 

aldehidebisa da msgavsi nivTierebebis gadasvliT da dagrovebiT. bunebrivia, rom es niv-

Tierebebi didi raodenobiT moipoveba durdos myar nawilebSi, amitom tkbilis durdoze 

alkoholuri duRilis procesSi da Rvinomasalis durdozeve Semdgomi dayovnebisas fe-

noluri naerTebis JangviTi gardaqmnebi ufro intensiurad mimdinareobs, vidre durdosTan 

kontaqtis gareSe Rvinomasalis daZvelebis procesis dros.  

aldehidebi RvinoSi warmoiqmneba aminmJavebis (alanini) arafermentuli JangviTi deza-

minirebis procesis Sedegad. es aldehidebi xasiaTdeba sasiamovno aromatiT da monawi-

leobs davargebuli Rvinis specifikuri aromatis CamoyalibebaSi.  

durdoze Rvinis davargebisas es ukanaskneli mdidrdeba yurZnis myari nawilebis 

azotovani nivTierebebiT, romelTagan am jgufis organuli nivTierebebiT gansakuTrebiT 
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mdidaria wipwa. kaxuri tipis RvinoebSi azotis wyaroa safuvrebi, romelTa avtolizis Se-

degad Tavisufldeba azotovan nivTierebaTa garkveuli raodenoba.  

a. agabaliancma daadgina, rom acetaldehidi Rvinis daJangulobis maCvenebelia. pisar-

nickis gamokvlevebiT aseve iyo naCvenebi, rom propionis, izoerbos, izovalerianis, enantis 

da kaprilis aldehidebi SeiZleba aRmoCenil iqnes mxolod RvinoebSi, romelTac gani-

cades davargeba da, romelTac aqvT garkveuli “daJangulobis” tonebi aromatsa da gemoSi. 

Sampanurs, romelmac gaiara boTluri davargeba, rezervuarulTan SedarebiT aseve aR-

moaCnda am aldehidebis didi raodenoba. SemdgomSi dadasturda, rom rac ufro met Sex-

ebas iTvaliswinebs teqnologia haeris JangbadTan, miT meti raodenobis alifaturi alde-

hidebi grovdeba yvela tipis sasmelSi, wvenebis CaTvliT. SampanurisaTvis, romlis daJan-

gulobis problema gansakuTrebiT mniSvnelovania, dadginda, rom „daJangulobis“ toni da 

amiT gamowveuli dabali sadegustacio Sefaseba korelaciur damokidebulebaSia diace-

tilis Semcvelobis gadidebasTan. 

diacetilis maRali Semcvelobis mqone daJangul RvinoebSi yovelTvis aris alifa-

turi aldehidebis mniSvnelovani raodenoba. maSasadame, unda vaRiaroT, rom maRal-

molekuluri aldehidebi, acetaldehidTan da diacetalTan erTad gansazRvravს „daJan-

gulobis“ saerTo tons da, amasTan, mniSvnelovan gavlenas axdenს RvinoSi fenoluri naer-

Tebis Semcvelobaze.  

Rvinomasalebis Semdgomi daZvelebisas tanini urTierTqmedebs anTocianebTan, romlis 

Sedegad warmoiqmneba garemos cvalebadi pirobebisadmi SedarebiT mdgradi nivTierebebi. 

taninebi ierTebს daZvelebul RvinoebSi arsebul cilebs. amis Sedegad warmoqmnili tanin-

cilis kompleqsebi Rvinos icavს cilovani simRvrivisagan. 

 

 

daskvna 

amrigad, saferavis jiSis yurZnis Rvinomasalebsa da RvinoebSi taninis dagrovebis 

zemoT aRwerili cvalebadobis amsaxveli kanonzomierebebi SenarCunebulia yurZnis gada-

muSavebisas meRvineobis sxvadasxva mikrozonaSi (nax. 2), e.i. igi ar aris damokidebuli geo-

grafiul faqtorze. es kanonzomierebebi aseve samarTliania saqarTveloSi moyvanili ka-

berne-sovinionis jiSis yurZnisTvisac.  
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TECHNOLOGY OF WINE 
 
 

DYNAMICS OF TANNING MATTERS (TANNINS) IN THE PROCESS OF ALCOHOLIC 
FERMENTATION OF MUST ON PULP 

N. Baghaturia, N. Begiashvili, M. Gabrichidze 

(Institute of Food Industry of Georgian Technical University) 

 

Resume: There were studied changes in the content of tannins in the process of alcoholic fermentation of must on pulp during the processing of red grapes (Saperavi, Cabernet Sauvignon). There is established the influ-ence of technological factors on the physico-chemical characteristics of wine materials and wine. 
 

Key words: grape; pulp; alcoholic fermentation of must. 
 

 

 

 

ТЕХНОЛОГИЯ ВИНА 

 
 
ДИНАМИКА ДУБИЛЬНЫХ ВЕЩЕСТВ (ТАНИНОВ) В ПРОЦЕССЕ БРОЖЕНИЯ 

СУСЛА НА МЕЗГЕ 

Багатурия Н. Ш., Бегиашвили Н. А., Габричидзе М. А. 

(Научно-исследовательскй институт пищевой промышленности Грузинского технического университета) 

 
 Резюме: Изучено изменение содержания фенольных соединений винограда в процессе алкогольного 

брожения сусла на мезге красных сортов винограда (Саперави, Каберне-Совиньон). Установлено влияние 
технологических факторов на физико-химические показатели виноматериалов и вин. 

 
Ключевые слова: виноград; мезга; алкогольное брожение сусла. 
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   medicina 

 

 

 

seqsologia, rogorc medicinis dargi: gamowvevebi da perspeqtivebi XXI 

saukunis saqarTvelosaTvis 

zurab marSania 

(ilias saxelmwifo universiteti) 

 

 

reziume: seqsualur disfunqciebs, anu sqesobriv darRvevebs, qalisa da mamakacis 

sqesobrivi funqciis paTologiur cvlilebebs uwodeben. seqsualuri disfunqciebiT 

saqarTveloSi, iseve rogorc mTel msoflioSi, uamravi adamiani itanjeba. reproduqciuli 

asakis mraval adamians sqesobrivi darRveva ar aZlevs harmoniuli seqsualuri cxovrebisa 

da ojaxis Seqmnis SesaZleblobas. qalisa da mamakacis seqsualuri disfunqciebis mkur-

naloba rTuli procesia da misi jerovani uzrunvelyofisaTvis mowodebulia inte-

rdisciplinuri dargi _ samedicino seqsologia (Sexual Medicine). es ukanaskneli mWidro 

kavSirSia iseT momijnave disciplinebTan, rogoricaa fsiqiatria, urologia, ginekologia, 

endokrinologia, angiologia da nevrologia. qalisa da mamakacis sqesobrivi darRvevebis 

yovelmxrivi, jerovani Seswavla da mkurnaloba arc erT calke aRebul klinikur 

disciplinas ar SeuZlia. samedicino seqsologiis, rogorc medicinis dargis, arsebobisa 

da ganviTarebis aucileblobasTan dakavSirebiT konsensusi arsebobs, oRond winaaRmde-

gobrivia pasuxi konkretul kiTxvaze: vin unda mkurnalobdes qalisa da mamakacis seqsu-

alur disfunqciebs? am konteqstSi mono-, multi- da interdisciplinuri midgomebi 

ganixileba. yvelaze ufro relevanturi _ interdisciplinuri poziciis farglebSi ki 

seqsualuri disfunqciebiT daavadebuli pacientebis diagnostikisa da kompleqsuri 

mkurnalobis adekvaturad Catareba mxolod specialurad momzadebul eqim seqsologs 

SeuZlia, romelsac qalisa da mamakacis sqesobrivi darRvevebis mkurnalobis uzrunvel-

yofisaTvis Sesaferisi Teoriuli codna da praqtikuli unar-Cvevebi aqvs. amitomac, saqar-

TvelosaTvis yvelaze ufro misaRebia didi britaneTisa da skandinaviis qveynebis 

gamocdileba, sadac samedicino seqsologiis, rogorc damoukidebeli interdisciplinuri 

dargis miRwevebi aSkaraa da sayovelTaod aRiarebuli msoflioSi. zemoaRniSnulidan 

gamomdinare, aucilebelia seqsologiis, rogorc sertificirebadi medicinis dargis, 

arseboba saqarTveloSi, Tavdapirvelad Tundac fsiqiatriis subspecialobis ganxriT. 

  

sakvanZo sityvebi: samedicino seqsologia; disfunqcia; interdisciplinuri; sertifi-

cirebadi dargi.  

 

 

Sesavali 

mkurnalis Zalisxmevas uxsovari droidan axlavs Tan gansakuTrebuli, yvela sxva 

saxis saqmianobisagan gansxvavebuli da idumalebiT mosili Saravandedi. eqimoba xom 

sruliad samarTlianad iTvleboda yovelTvis da rCeba dResac did xelovnebasTan 

gaTanabrebul profesiad. 
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yovelive zemoaRniSnuli gansakuTrebiT aqtualuria im eqimebTan mimarTebaSi, romle-

bic qalisa da mamakacis seqsualur disfunqciebs, anu sqesobriv darRvevebs, mkurnaloben. 

seqsualuri disfunqciebi gulisxmobs sqesobrivi funqciis paTologiur cvlilebebs, 

romlebic Tavs iCens rogorc sxvadasxva somaturi Tu fsiqikuri daavadebebis dros, ise 

maTi ararsebobis SemTxvevaSic da vlindeba:  

  • sqesobrivi ltolvisa da seqsualuri agznebadobis darRvevebiT (libidosa da 

orgazmis paTologia);  

  • iseTi paTologiuri gamovlinebebiT, rogoricaa mamakacebSi ereqciisa da eakula-

ciis, qalebSi ki lubrikaciis darRvevebi;  

  • sqesobrivi aqtis SeuZleblobiTa Tu gaZnelebiT qalebSi (vaginizmi da dispareu-

nia);  

  • seqsualuri partniorebis urTierTadaptaciis procesSi warmoqmnili darRvevebiT 

(partnioruli seqsualuri disharmonia) [1]. 

aSS-is fsiqiatrTa asociaciis mier SemuSavebuli uaxlesi klasifikaciis DSM-5-is 

mixedviT, mamakacis seqsualur disfunqciebs miekuTvneba: 

  • eakulaciis gaZneleba; 

  • ereqciis darRveva; 

  • seqsualuri ltolvis daqveiTeba; 

  • naadrevi eakulacia. 

qalis seqsualur disfunqciebs miekuTvneba: 

  • orgazmis darRveva; 

  • seqsualuri ltolvis darRvevebi; 

  • genitalur tkivilTan/penetraciasTan dakavSirebuli darRvevebi. 

calkea gamoyofili mamakacisa da qalis iseTi seqsualuri disfunqciebi, rogoricaa: 

  • medikamentebis miRebiT gamowveuli seqsualuri disfunqciebi; 

  • sxva specifikuri seqsualuri disfunqciebi; 

  • araspecifikuri seqsualuri disfunqciebi [2]. 

aRsaniSnavia, rom im adamianebs Soris, romelTac sakmaod seriozuli seqsualuri xa-

siaTis darRvevebi aqvT, qalebis kuTri wili 60 %-s aRwevs, mamakacebisa _ mxolod 40 %-ia [3]. 

miuxedavad imisa, rom seqsualuri disfunqciebiT mTel msoflioSi uamravi adamiani 

itanjeba, daavadebianobis realuri sixSiris dadgena arc Tu ise advilia.  

msoflios 29 qveyanaSi mcxovrebi 40-dan 80 wlamde asakis 27 500 qalisa da mamakacis 

gamokiTxviT aRmoCnda, rom qalebis erT meoTxeds libido hqonda daqveiTebuli, gacilebiT 

naklebi iyo qalebs Soris orgazmis darRvevebisa da tkivilTan dakavSirebuli seqsualuri 

disfunqciebis kuTri wili. imave kvlevaSi gamokiTxul mamakacTa 12 %-s ereqcia hqonda 

darRveuli, 12 %-s libidos daqveiTeba daudginda, 20,6 %-s ki _ naadrevi eakulacia [4]. 

zogierTi epidemioligiuri kvlevis mixedviT, 40-dan 70 wlamde mamakacebis naxevarze 

mets cxovrebaSi erTxel mainc hqonda ereqciis problema [5], maSin rodesac meore kvlevis 

mixedviT, 60_70 wlis amerikeli mamakacebis 40_50 %-s ukve seriozulad hqonda darRveuli 

ereqcia [6]. 

sayuradReboa, rom seqsualuri disfunqciebi aReniSnebaT Saqriani diabetiT daavade-

buli orive sqesis pacientebis 60 %-s da zogierTi endokrinuli darRvevebis mqone qale-

bisa da mamakacebis 80 %-s. sqesobrivi darRvevebi damaxasiaTebelia nevrologiuri paTo-

logiiT Sepyrobili pacientebis 70, qronikuli alkoholikebis 55 da qronikuli narkomane-

bis 85 %-isaTvis [7]. 

rogorc wesi, seqsualuri disfunqcia uaRresad negatiurad aisaxeba adamianis yovel-

dRiur cxovrebaze. xSiria mZime depresia, Sromisunaris mkveTri daqveiTeba, seriozuli 
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konfliqtebi seqsualur partniorebs Soris, risi logikuri daboloebac zogjer ojaxis 

dangrevaa [1]. 

xSirad reproduqciuli asakis mraval adamians swored sqesobrivi darRveva ar 

aZlevs harmoniuli seqsualuri cxovrebisa da ojaxis Seqmnis SesaZleblobas. 

seqsualuri disfunqciebis relevanturi marTva uaRresad rTuli procesia da misi 

jerovani uzrunvelyofa interdisciplinuri dargis _ samedicino seqsologiis (Sexual Medi-

cine) prerogativaa [8, 9, 10], Tumca zogierTi avtori am disciplinas seqsopaTologiis an 

klinikuri seqsologiis saxeliTac moixseniebs [1, 11]. 

saxelganTqmuli seqsologis giorgi vasilCenkos azriT, Tavisi interdisciplinuri 

bunebidan gamomdinare, seqsologia mWidrodaa dakavSirebuli iseT disciplinebTan rogo-

ricaa: fsiqiatria, urologia, ginekologia, endokrinologia da nevrologia. amasTan, qa-

lisa da mamakacis sqesobrivi darRvevebis yovelmxrivi, jerovani Seswavla da mkurnaloba 

arc erT calke aRebul momijnave klinikur disciplinas ar SeuZlia [1]. 

swored zemoaRniSnulma garemoebam ganapiroba klinikuri medicinis axali, interdis-

ciplinuri dargis _ samedicino seqsologiis _ dabadeba. 

 

 

  ZiriTadi nawili 

miuxedavad imisa, rom samedicino seqsologiis, rogorc medicinis dargis, arsebobisa 

da ganviTarebis aucileblobasTan dakavSirebiT sruli konsensusia, saqarTveloSi da 

sazRvargareTis zogierT qveyanaSi dRemde ar arsebobs calsaxa pasuxi kiTxvaze, Tu ro-

meli eqimi unda mkurnalobdes qalisa da mamakacis seqsualur disfunqciebs. 

imis gaTvaliswinebiT, rom seqsualuri disfunqciebis mkurnalobasTan mimarTebaSi 

dReisaTvis sami midgoma (monodisciplinuri, multidisciplinuri da interdisciplinuri) 

ganixileba, aqtualurad gveCveneba samive poziciis gaanalizeba. 

monodisciplinuri pozicia iTvaliswinebs ama Tu im seqsualuri disfunqciis dia-

gnostikisa da mkurnalobis mTeli procesis medicinis mxolod erTi sferos farglebSi 

moqcevas. im sferosi, romelsac ganekuTvneba mocemuli disfunqciis klinikuri gamovline-

ba. am midgomis momxreTa azriT, sqesobriv darRvevas romelime erTi profilis specia-

listi unda mkurnalobdes (urologi, endokrinologi, fsiqiatri, angiologi an sxva).  

multidisciplinuri midgoma (sqesobrivi darRvevebisaTvis damaxasiaTebeli polisin-

dromulobis gaTvaliswinebiT) gulisxmobs seqsualuri disfunqciebiT Sepyrobili pacien-

tebis diagnostikasa da mkurnalobas mravalprofilian samkurnalo dawesebulebebSi, sa-

dac mas erToblivad gamoikvleven da umkurnaleben sxvadasxva profilis eqimebi (urolo-

gebi, endokrinologebi, nevrologebi, fsiqiatrebi, angiologebi, ginekologebi da a.S.) [1]. 

rogorc monodisciplinuri, ise multidisciplinuri pozicia gamoricxavs eqimi seq-

sologis profesiis calke gamoyofas. 

SevecadoT imis garkvevas, Tu ramdenad safuZvliania eqimi seqsologis rolis esoden 

kategoriuli ignorireba seqsualuri disfunqciiT Sepyrobili pacientebis mkurnalobis 

procesSi. 

multidisciplinuri poziciis momxreTa raodenoba dRevandel msoflioSi erTob 

mokrZalebulia (rac pacientebis mkurnalobis did xarjebTan unda iyos dakavSirebuli). 

amave dros dasavleT evropis zogierT qveyanaSi (magaliTad, germaniaSi) da gansakuTrebiT 

saqarTveloSi, monodisciplinuri midgomis momxreTa raodenoba mniSvnelovania. amis mize-

zi ki Zalian martivia: urologebi ver elevian ereqciuli disfunqciis mkurnalobis eqs-

kluziur uflebebs, ginekologebi _ qalis seqsualuri disfunqciebisas da sxv.Ees yvela-

feri ki pacientis mkurnalobis xarisxis gauaresebas iwvevs, vinaidan seqsualuri dis-

funqciebis polisindromuloba da multikauzaloba maTi diagnostikisa da mkurnalobis 
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specifikuri meTodebis arsebobis aucileblobas ganapirobebs, risi jerovani uzrunve-

lyofac monodisciplinuri midgomis farglebSi praqtikulad SeuZlebelia. marTlac, gana 

SeiZleba warmovidginoT romelime seqsualuri disfunqciis arseboba fsiqikuri mdgenelis 

dauzianeblad? ra Tqma unda, ara. 

gamodis, rom urologebi, ginekologebi, angiologebi Tu endokrinologebi imav-

droulad fsiqiatrebic unda iyvnen, rac praqtikulad SeuZlebelia. 

maSasadame, seqsualuri disfunqciebiT daavadebuli pacientebis diagnostikisa da 

kompleqsuri mkurnalobis adekvaturad Catareba mxolod mesame _ interdisciplinuri po-

ziciis farglebSia SesaZlebeli. am SemTxvevaSi eqimi seqsologis roli Zalze mniSvnelo-

vania [1, 9, 10, 12_16]. mxolod specialurad momzadebul eqim seqsologs SeiZleba hqondes 

gansxvavebuli, samedicino seqsologiis momijnave specialobebis integrirebuli codna da 

Sesabamisi praqtikuli unar-Cvevebi. SeuZlebelia eqimi seqsologis zemoT CamoTvlili 

unar-Cvevebi moeTxovebodes romelime erTi, Tundac zemoT dasaxelebuli momijnave spe-

cialobis eqimebs. 

2013 wels samedicino seqsologiis saerTaSoriso konsultaciis (ICSM) mier mowode-

bulia seqsualuri disfunqciebis xuTsafexuriani sadiagnostiko-samkurnalo algoriTmi 

ICSM-5, romelic eqimi seqsologis ZiriTad funqciad miiCnevs: 

I safexurze _ fizikalur da laboratoriul-instrumentul gamokvlevasTan erTad 

samedicino seqsologiuri da fsiqoseqsologiuri anamnezis Segrovebas; 

II safexurze _ miRebuli monacemebis interpretacias; 

III safexurze _ eqimis muSaobas pacientTan sqesobrivi ganaTlebis amaRlebis mizniT; 

IV safexurze _ kompleqsuri mkurnalobis gegmis SemuSavebas, ganxorcielebasa da 

modificirebas (momijnave specialobebis eqimebTan mWidro TanamSromlobiT); 

V safexurze _ mkurnalobis adreuli da Soreuli Sedegebis Sefasebas [13]. 

britaneli eqimi seqsologi, seqsologiis evropuli federaciis prezidenti, profe-

sori qevan vaili xazs usvams monodisciplinuri midgomis mankierebas da samarTlianad 

miiCnevs, rom: „samedicino seqsologia aris medicinis is dargi, romelic moicavs fsiqia-

triasa da fsiqoTerapiasTan erTad iseT momijnave specialobebs rogoricaa: endokrino-

logia, urologia, ginekologia da genito-urinaruli medicina“.  

gansakuTrebiT mniSvnelovania qevan vailis meore mosazreba imis Taobaze, rom: „eqimi 

seqsologi aris klinicisti, romelic erTsa da imave dros muSaobs rogorc samedicino 

seqsologiisa da sqesobrivi gziT gadamdebi infeqciebis, aseve seqs-Terapiis, sqesobrivi 

konsultirebisa da sqesobrivi ganaTlebis sferoebSi... eqim seqsologs unda moeTxovebo-

des seqsualuri disfunqciiT Sepyrobili pacientisadmi empaTiis gamovlenis,... interdisci-

plinuri midgomis zedmiwevniT gamoyenebis, momijnave dargis eqimebTan mWidro TanamSro-

mlobis, partniorul wyvilsa da maT sqesobriv cxovrebaze pozitiuri zemoqmedebis gansa-

kuTrebuli unari “ [12]. 

yovelive zemoaRniSnulidan gamomdinare, uaRresad mniSvnelovania did britaneTsa da 

skandinaviis qveynebSi arsebuli eqimi seqsologebis profesiuli momzadebis sakmaod sain-

tereso gamocdilebis Seswavla.  

seqsologebis momzadeba did britaneTSi gulisxmobs eqimebis mier diplomis Semdgo-

mi ganaTlebis sruli kursis gavlas centralur lankaSirSi, q. Sefildis helamis univer-

sitetis bazaze. eqim seqsologTa momzadebas aseve axorcieleben britaneTis fsiqoseqsua-

luri medicinis instituti da britaneTis seqsualur problemaTa da urTierTobaTa aso-

ciacia. seqsologiaSi treningebis organizebas axorcieleben evropis samedicino seqso-

logiis asociacia da evropis seqsologiis federaciac [12]. 

sakmaod didi xnis ganmavlobaSi SvedeTSic ki ar arsebobda konsensusi imis Taobaze, 

Tu rodis aqvs eqims ufleba iwodebodes seqsologad [13]. evoluciis procesi zemoT aR-
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niSnuli mimarTulebiT gasuli saukunis 70-ian wlebSi daiwyo. eqimi seqsologebis mosam-

zadebeli kursebi ki pirvelad SvedeTSi 1974 wels gaixsna [14]. 

dReisaTvis skandinaviaSi eqimi seqsologebis mosamzadebeli diplomis Semdgomi tre-

ningis mwyobri sistema arsebobs samagistro programis saxiT ramdenime universitetis sa-

medicino fakultetebis bazaze. am programis gavlis msurveli gansakuTrebiT bevria Sve-

deTis malmios universitetSi [15]. 

eqimi seqsologebis momzadebis procesSi aqtiur rols asrulebs SvedeTis seq-

sologiis asociacia, romelmac skandinaviis sxva qveynebTan erTad 2002 wels daaarsa Crdi-

loeT evropis qveynebis klinikuri seqsologiis asociacia, romlis farglebSi Seqmnilia da 

warmatebiT funqcionirebs skandinaviis qveynebSi momuSave eqimi seqsologebis sertificire-

bis saxelmwifoTaSorisi sistema. magaliTad, dReisaTvis SvedeTSi ukve 20 sertificirebuli 

eqimi seqsologi da 33 sertificirebuli seqsologiuri konsultantia [16]. 

miuxedavad imisa, rom jerjerobiT mTel msoflioSi, da kerZod evropaSi, midgomebi 

seqsualuri disfunqciebis mkurnalobis mimarT araerTgvarovania, saqarTvelom didi bri-

taneTisa da skandinaviis saxemwifoebis magaliTiT unda ixelmZRvanelos, sadac samedicino 

seqsologiis, rogorc damoukidebeli interdisciplinuri dargis, miRwevebi aSkaraa da 

sayovelTaod aRiarebuli.  

aucilebelia saqarTveloSi seqsologiis, rogorc medicinis sertificirebadi dar-

gis, arseboba. pirveli safexuris saxiT ise, rogorc sul axlo warsulSi iyo CvenTan _ 

fsiqiatriis subspecialobis saxiT.  

yvelaferTan erTad, yovelive zemoaRniSnuli didad daexmareba seqsologad muSaobis 

mosurne momijnave specialobis eqimebs (urologebs, ginekologebs, endokrinologebs, an-

giologebsa da sxv.) samedicino seqsologiis specifikuri unar-Cvevebis gamomuSavebasTan 

erTad pacientis fsiqikaze zemoqmedebis meTodebis relevantur aTvisebasa da fsiqoTera-

piuli mkurnalobis Cvevebis dauflebaSi, ris gareSec qalisa Tu mamakacis nebismieri seq-

sualuri disfunqciis warmatebuli mkurnaloba SeuZlebelia. 

 

 

daskvna 

qalisa da mamakacis sqesobrivi darRvevebis mkurnalobis srul ciklze (zemoT 

moyvanili ICSM-5 algoriTmis xuTive safexuris CaTvliT) mxolod kompetenturi da ga-

mocdili eqimi seqsologi unda iyos pasuxismgebeli. momijnave specialobaTa warmomad-

genlebi ki (fsiqiatrebi, urologebi, ginekologebi, angiologebi, endokrinologebi da ne-

vrologebi) upiratesad sqesobrivi darRvevebis gamovlenis mimarTulebiT unda muSaobdnen 

da seqsologiuri profilis pacientebis mkurnalobis procesSi mxolod eqim seqsologTan 

mWidro TanamSromlobis SemTxvevaSi unda monawileobdnen, radganac seqsualuri disfunq-

cia endokrinologiuri, fsiqonevrologiuri, urologiuri, angiologiuri, ginekologiuri 

Tu sxva saxis paTologiiTaa gamowveuli, seqsologisa da momijnave specialobebis eqime-

bis mWidro, erTobliv, koordinirebul Zalisxmevas alternativa namdvilad ar gaaCnia. 
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SEXOLOGY, AS A SPHERE OF MEDICINE: CHALLENGES AND PROSPECTS FOR 
GEORGIA IN THE XXI CENTURY 

Z. Marshania 

(Ilia State University) 

 
  Resume: Sexual dysfunctions seriously affect a lot of people around the world. It deprives many men and 

women of reproductive age the ability to create a family and have children. The process of treatment of sexual 
dysfunctions is extremely difficult and multifaceted. Sexual Medicine, as a specific inter-discilinary branch of clinical 
medicine engages the solution of above-metioned problems and closely co-operates with allied clinical disciplines 
(psychiatry, urology, gynecology, endocrinology, oncology, neurology). However, none of the above-mentioned allied 
disciplines are not able to adequately solve the problem of effective treatment of male and female sexual 
dysfunctions.There is a consensus regarding to the need for existence Sexual Medicine. However, there is not still clear 
answer to a specific question: who should treat sexual dysfunctions? In this context, three approaches: 
monodisciplinary, multidisciplinary and interdisciplinary are disscussed. It is clear, that effective treatment of male and 
female sexual disorders is possible only within the interdisciplinary approach. Therefore only a well trained physician - 
sexologist can have suitable theoretic knowledge and practical skills for the successful treatment of male and female 
sexual dysfunctions, provided co-operation with physicians from related specialties (psychiatry, urology, 
endocrinology, angiology, gynecology and neurology). Such a practice for decades, there is in the UK and in the Nordic 
countries. Georgia should also learn from the experience of these countries, whose success in the Sexual Medicine is 
universally recognized. Thus, the existence of sexology, as a certified medical profession in Georgia today, at least in 
the form of a sub-specialty of psychiatry, it is one of the most important and urgent task of national health care. 

 
  Key words: medical sexology; dysfunction; interdisciplinary; certified profession. 
 

 

 

 

МЕДИЦИНА 

 

 

СЕКСОЛОГИЯ КАК ОТРАСЛЬ МЕДИЦИНЫ: ВЫЗОВЫ И ПЕРСПЕКТИВЫ 

ГРУЗИИ ХХI ВЕКА 

Маршания З. C . 

(Государственный университет Ильи) 

 
  Резюме: Сексуальными дисфункциями называют расстройства половых функций у мужчин и женщин, 

как при наличии у них различных соматических и психических заболеваний, так и при их отсутствии. 
Сексуальными расстройствами страдают множество людей во всем мире. Именно нарушение сексуальной 
функции лишает многих мужчин и женщин репродуктивного возраста, возможности создавать семью и иметь 
детей. Процесс лечения сексуальных дисфункций чрезвычайно сложен и многогранен. Решением этой задачи 
занимается такая интердисциплинарная отрасль клинической медицины как медицинская сексология (Sexual 
Medicine), которая тесно взаимодействует с другими – смежными клиническими дисциплинами (психиатрия, 
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урология, гинекология, эндокринология, ангиология, неврология). Однако ни одна из смежных с медицинской 
сексологией дисциплин не способна адекватно решать задачу эффективного лечения мужских и женских 
сексуальных расстройств, что и обусловило необходимость создания медицинской сексологии. Если 
относительно необходимости её существования существует консенсус, до сих пор неоднозначен ответ на 
конкретный вопрос: кто должен заниматься лечением сексуальных дисфункций? В этом контексте 
рассматриваются три подхода: моно-, мульти- и интердисциплинарный. Тем не менее, эффективное лечение 
мужских и женских сексуальных расстройств возможно в рамках только интердисциплинарного подхода. 
Следовательно, лишь специально подготовленный врач-сексолог может иметь подходящие теоретические 
знания и практические навыки для лечения мужских и женских сексуальных расстройств, при условии тесного 
сотрудничества с врачами смежных специальностей. Такая практика уже не одно десятилетие существует в 
Великобритании и в скандинавских странах. Грузии же следует перенимать опыт именно этих государств, 
успехи которых в медицинской сексологии всеобще признаны. Таким образом, существование сексологии, как 
сертификацируемой врачебной специальности в Грузии, хотя бы в виде субспециальности психиатрии, 
представляется одной из важных и неотложных задач отечественного здравоохранения.  

 
  Ключевые слова: медицинская сексология; дисфункция; интердисциплинарный; сертифицируемая 

специальность.  
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samkurnalo mcenareebi 

 

 

 

samkurnalo da aromatul mcenareTa genetikuri resursis racionaluri 

gamoyenebis aspeqtebi samcxe-javaxeTSi 

 Tamar kaWarava, revaz zedginiZe 

(saqarTvelos teqnikuri universiteti, samcxe-javaxeTis saxelmwifo universiteti) 

 

 

reziume: saqarTvelos mdidari da unikaluri fitogenofondi bunebriv-istoriuli 

simdidrea, romelic mudmiv dacva-aRdgenas saWiroebs, radgan nadgurdeba an icvleba sxva-

dasxva stiqiuri Tu anTropologiuri zemoqmedebebiT. aq gavrcelebulia samkurnalo da 

aromatul mcenareTa is unikaluri saxeobebi, romlebic sxvagan ar gvxvdeba. bevri maTgani 

dRevandeli mdgomareobiT gadaSenebis piras aris misuli, mimdinareobs genetikuri resur-

sis eroziuli procesebi. aucilebelia biomravalferovnebis SenarCunebis ex-situ da in-

situ/on farmer‘s uzrunvelyofa, klimatis cvlilebis gaTvaliwineba, Teslis bankis Seqmna, sam-

kurnalo da aromatul mcenareTa samrewvelo plantaciebis gaSeneba.  

 

sakvanZo sityvebi: fitogenofondi; samkurnalo da aromatuli mcenareebi; genetikuri 

resursi. 

 

 

Sesavali 

msoflios bevr qveynaSi antibiotikebis akrZalvis Semdeg saqarTvelos gauCnda Sansi 

gaxdes erT-erTi ZiriTadi mwarmoebeli biologiurad aqtiuri naturaluri fitodanama-

tebisa da saRebavebisa, romlebic warmatebiT gamoiyeneba adamianisa da cxovelis sakvebad; 

amasTan, daikavos mniSvnelovani adgili msoflio bazarze stabiluri SemosavlebiT, rad-

gan unikaluri, ekologiurad sufTa endemur-aborigenuli fitogenetikuri resursi aqvs.  

samcxe-javaxeTis regionis samkurnalo da aromatul mcenareTa genetikuri resursis 

Seswavla-gamokvlevisas aRmoCnda, rom qveynis es unikaluri da mravalferovani simdidre 

arasakmarisad aris katalogizebuli da gamoyenebuli. ufro metic, movla-moyvanis teqno-

logiebi im mcenareTaTvisac ki, romlebic farTo moxmarebis sagans warmoadgens, damuSa-

vebuli ar aris da ZiriTadad mezobeli qveynebidan SemoaqvT, maSin roca Cveni qveynis 

niadagur-klimaturi pirobebi xelsayrelia maTi kultivirebisaTvis. literatura maT 

Sesaxeb sakmaod bevria, magram igi ufro farmakobotanikuri xasiaTisaa. amitomac miznad 

davisaxeT am metad Rirebul mcenareTa biologiuri Taviseburebebis Seswavla, romelTa 

gaTvaliswinebiT Seiqmneba produqtiulobis maRalnayofieri modeli. samrewvelo 

plantaciebis Seqmna xels Seuwyobs qveynis fitogenofondis SenarCunebas. maTi sworad 

CarTva TeslbrunvaSi da meqanizaciis profesiuli gamoyeneba Seamcirebs eroziul 

procesebs. es unikaluri mcenareebi metad Zvirfasi da Seucvleli nedleulia ara marto 

samamulo fitomrewvelobisaTvis, aramed maT saeqsporto potencialis seriozuli perspeq-

tivac aqvT. maTi agrobiologiuri Taviseburebebis gaTvaliswinebiT fermerul meurneo-

bebSi mecnierulad dasabuTebuli rekomendaciebis safuZvelze unda ganviTardes qveynisa-

Tvis metad saWiro, tradiciuli, amJamad miviwyebuli prioriteti – samkurnalo, 
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aromatuli da zogierTi metad moTxovnadi Sxamiani mcenareebis (magaliTad, qristesisxla, 

lema, lencofa da sxv.) ekologiurad sufTa, standartuli nedleulisa da produqciis 

moyvana-gadamuSavebis teqnologiuri procesi diagnostikis maRalnayofier modelSi: 

niadagi_garemo_klimati_mcenare_sasuqi_mosavali. kultivirebis wesebisa da Tesvis 

vadebis diferencirebiT farmakologiurad aqtiur nivTierebaTa maRali Semcvelobis 

gaTvaliswinebiT (radgan mcenareTa sasaqonlo fass maTi xarisxobrivi maCveneblebi 

gansazRvravs) mniSvnelovania Seiqmnas standartuli Teslis banki da iseTi sqema, sadac 

mocemuli iqneba Senaxvis vadebi da pirobebi, raTa maqsimalurad SenarCundes aRmocenebis 

xarisxi; daavadebebis mTeli speqtri da maT winaaRmdeg brZolis biologiuri RonisZiebebi; 

miRebuli nedleulis Senaxvis pirobebi da xarisxobrivi maCveneblebi; bazris koniun-

qturuli analizisa da ekonomikuri marketingis kvlevis sistema ekonomikuri efeqtis gasa-

umjobeseblad [1, 2, 3]. 

 

 

ZiriTadi nawili 

aRniSnuli problema daedo safuZvlad Cvens proeqts, romlis erT modelSi 

gaerTianebulia, erTi mxriv, prioritetul mcenareTa genetikuri resursis maragis kvleva 

maTi Semdgomi dacva-konservaciisa da gaumjobesebis parametrebis dakonkretebiT, meore 

mxriv, maTi saxalxo-sameurneo mniSvneloba da ekonomikuri reabilitaciis aucilebloba 

TiToeuli regionis niadagur-klimatur pirobebSi ganTavseba-ganviTarebisaTvis, anu samre-

wvelo plantaciebisa da Teslis bankis Seqmna biomravalferovnebis balansirebisaTvis da 

dacva racionaluri gamoyenebisaTvis, rac pirdapir pasuxobs gaeros slogans ,,biomraval-

ferovnebis dacva mdgradi ganviTarebis safuZvelia” [3].  

bolo wlebSi arsebiTad Seicvala samkurnalo da aromatuli mcenareebis areali da 

populaciaTa raodenoba. amas ZiriTadad ganapirobebs: velurad mozardi formebis ukon-

trolo, araracionaluri mopovebა; eroziuli procesebi; sameurneo mizniT garkveuli are-

alis aTvisebა; saZovrebis gadaWarbebuli eqspluataciა, rac iwvevs balaxovani safris 

Sedgenilobis cvlilebebs, zog SemTxvevaSi maT ganadgurebas, ris nawilobriv aRdgenasac 

garkveuli danaxarjebi da dro sWirdeba [3]. aRsaniSnavia, rom wlebis ganmavlobaSi 

faqtobrivad ar momxdara veluri mcenareebis arealisa da populaciebis mdgomareobis 

monitoringi, maTi maragebis gansazRvra, rac iwvevs genetikuri resursis aramdgrad 

gamoyenebas. aucilebelia am kategoriis mcenareTa (pirvel rigSi endemuri, iSviaTi 

saxeobebis) statusis gansazRvra (IUCN-is kategoriebis mixedviT) da saxeobaTa 

identificireba wiTel nusxaSi Sesatanad, maTi dacva-konservaciis meqanizmebis mowes-

rigeba. miT umetes, rom samkurnalo da aromatuli mcenareebi ara marto farmakolo-

giurad aqtiur nivTierebaTa bazaa, aramed mniSvnelovani da stabiluri Semosavlis 

wyarocaa, amitom bazris gafarToeba da moTxovnaTa gazrda iwvevs am nivTierebaTa 

bunebrivi genetikuri resursis maragebisa da arealis Semcirebas.  

samcxe-javaxeTis regionSi mdebare borjom-xaragaulis parki mdidaria reliqturi da 

endemuri floris mowyvladi saxeobebiT. maT Sorisaa kavkasiis endemuri saxeobebi: 

aRmosavluri naZvi (Picea Orientalis Link), kavkasiuri soWi (Abies nordmanniana L), kavkasiuri fiWvi 

((Pinus sosnowskyi L). reliqturi saxeobebidan ki aRsaniSnavia: imeruli xeWreli (Rhamnus 

Imeretina L), uTxovari (Taxus Baccata L), wyavi (Prunus laurocerasus L), kolxuri suro (Hedera colchica 

L), kavkasiuri deka (Rhododendron caucasicum L). gvxvdeba agreTve saqarTvelos ,,wiTel nusxaSi” 

Setanili uxravi ( Ostrya L), kolxuri jonjoli (Staphylea colchica L), aRmosavluri muxa 

(Quercus Macranthera L), SiSveli Teladuma (Ulmus glabra Huds ) [4].  

  samkurnalo da aromatul mcenareTa warmoebis teqnologiuri procesis erT-erTi 

yvelaze mniSvnelovani prioritetia standartuli, uxvmosavliani, garemo pirobebTan adap-

tirebuli Teslis bankis Seqmna. amitomac xeli unda Seewyos CvenSi mis damkvidrebas. ami-
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saTvis ki maTi seleqcia sasurvelia warimarTos ise, rom moxdes qveynis bazris gajereba 

uxvmosavliani, kondiciuri, adgilobrivi, SedarebiT iafi TesliT, miT umetes, Tesli 

mcenaris biologiuri da sameurneo Tvisebebis mqone organizmia, masze damokidebulia 

produqtiuloba, xarisxi da sasargeblo mcenareTa nedleulis sasaqonlo fasi. 

 

 

daskvna 

amrigad, samcxe-javaxeTis regionSi samkurnalo da aromatul mcenareebze, rogorc 

ekologiurad usafrTxo nedleulze, produqciasa da standartul Teslze didi moTxovni-

lebaa. maTi warmoeba uzrunvelyofs stabilur da garantirebul Semosavals. moqnili mar-

kentinguli modelis SemuSavebiT Seiqmneba adgilobrivi warmoebis iafi samkurnalwamlo 

saSualebebi, ganviTardeba prioritetuli fermeruli meurneobebi da fulad-sakredito 

urTierTobebi. amasTan, am prioritets eqsportis udidesi potenciali eqneba. moxdeba sa-

warmoo-teqnologiuri, menejmentis da samecniero-kvleviTi miznebisaTvis farmacevtuli 

mrewvelobis, kulinariul-kosmetikuri sanedleulo bazis, organuli warmoSobis samkur-

nalo, aromatul saSualebaTa da ekologiurad sufTa, maRali xarisxis nedleulis miReba; 

saqarTvelos floris velurad mzardi da kultivirebuli mcenareebis aRwera-katalo-

gizeba; unikaluri genetikuri resursis dacva; samkurnalo da aromatul mcenareTa moyva-

na-damzadebis, gaSrobis, gadamuSavebis, Senaxvis pirobebis SemuSaveba maTi racionaluri 

moxmarebis mizniT; Camoyalibdeba uxvproduqtiuli modeli: niadagi_garemo_mcenare_sasu-

qi_mosavali klimaturi parametrebis cvlilebaTa fonze ekologiurad sufTa nedleulisa 

da kondiciuri Teslis misaRebad. yovelive es ganapirobebs proeqtis cxovelunarianobas 

da ekonomikur mdgradobas.  
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MEDICINAL PLANTS 
 
 

ASPECTS OF THE RATIONAL USE OF GENETIC RESOURCES OF MEDICINAL AND 
AROMATIC PLANTS IN SAMTSKHE-JAVAKHETI 

T. Kacharava, R. Zedginidze  

(Georgian Technical University, Samtskhe-Javakheti State University) 

 

Resume: The rich and unique phytogenetic fund of Georgia represents natural-historical treasure and requires 
permanent conservation-rehabilitation, as it progressively exterminates or changes under the influence of various natu-
ral disasters. There are spread the unique medical and aromatic plants, which cannot be found anywhere in the world. 
Due to their current state, most of these plants are on the verge of extinction. Our recommendations include the protec-
tion of genetic resources of medicinal and aromatic plants, including rare and endangered species, conservation of ex-
situ and in-situ / on farmer's, climate change, creating a seed bank, the development of innovative technologies for their 
sustainable use of plant resources and cultivations in the region of Samtskhe-Javakheti. 

 
 Key words: phytogenetic fund; medicinal and aromatic plants; genetic resource. 
 

 

 

 

ЛЕКАРСТВЕННЫЕ РАСТЕНИЕ 

 
 

АСПЕКТЫ РАЦИОНАЛЬНОГО ИСПОЛЬЗОВАНИЯ ГЕНЕТИЧЕСКОГО РЕСУРСА 

ЛЕКАРСТВЕННЫХ И АРОМАТИЧЕСКИХ РАСТЕНИЙ В САМЦХЕ-ДЖАВАХЕТИИ 

Качарава T. O., Зедгинидзе P. Ш. 

(Грузинский технический университет, Государственный университет Самцхе-Джавахети) 

 

Резюме: Уникальное природное богатство Грузии требует постоянного внимания и отслеживания 
текущих проблем, связанных с изменением состояния окружающей среды в результате естественных процессов 
и антропогенного воздействия. Наши рекомендации включают в себя вопросы защиты генетических ресурсов 
лекарственных и ароматических растений, в том числе редких и находящихся на грани исчезновения, 
консервации ex-situ и in-situ/on farmer's, изменения климата, создания банка семян, разработки инновационных 
технологий рационального использования растительных ресурсов и выращивания в регионе Самцхе-
Джавахетии.  

  
Ключевые слова: фитогенофонд; лекарственные и ароматические растения; генетический ресурс. 
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avtorTa sayuradRebod 

 

qarTulenovani mravaldargovani samecniero-referirebadi Jurnali “mecniereba da  

teqnologiebi” perioduli gamocemaa; gamodis kvartalurad (weliwadSi oTxjer).  

1. avtoris/avtorebis (raodenoba ar unda aRematebodes 5-s) mier statia warmodgenili 

unda iyos mTavari redaqtoris saxelze qarTul enaze da Tan unda axldes: 

 akademiis wevris, wevr-korespondentis an kolegiis wevris wardgineba an dargis 

specialistebis  recenziebi (ori mainc); 

 reziume qarTul, inglisur da rusul enebze; 

 cnobebi avtoris/avtorebis Sesaxeb (romelTa mixedviT ivseba avtoris baraTi):  

avtoris/avtorebis gvari, saxeli, mamis saxeli, dabadebis weli, sacxovrebeli binis 

da samsaxuris misamarTebi, el. fosta, sakontaqto telefonebi (binis, samsaxuris, 

mobiluri). 

2.  statia amobeWdili unda iyos A4  formatis TeTr  qaRaldze 1,5 intervaliT, min-

dvrebis zoma _ 2-2 sm; statiis moculoba formulebis, cxrilebisa da naxazebis (fotosura-

Tebis) CaTvliT 10-12 nabeWdi gverdi, qarTuli teqstisaTvis gamoyenebuli unda iyos Acadnusx 

Srifti, inglisuri da rusuli teqstisaTvis _ Times New Roman, zoma _ 12; 

3.  statia gaformebuli unda iyos Semdegnairad: 

 rubrika (mecnierebis dargi); 

 statiis saTauri; 

 avtoris/avtorebis saxeli da gvari (srulad); 

 sad damuSavda statia; 

 qarTuli reziume da sakvanZo sityvebi unda iyos statiis dasawyisSi, inglisuri 

da rusuli reziumeebi sakvanZo sityvebianad _ statiis boloSi; 

 damowmebuli literaturis sia, romelic unda dalagdes teqstSi citirebis Tan-

mimdevrobis mixedviT, statias unda daerTos boloSi (literatura teqstSi 

aRniSnuli unda iyos cifrebiT kvadratul frCxilebSi); 

 naxazebi (fotosuraTebi) da cxrilebi Tavis warwerebianad unda ganTavsdes 

teqstSi. maTi kompiuteruli varianti unda Sesruldes TIfFformatSi (garCevadoba 

_ 150 dpi); 

 redaqtirebuli da koreqtirebuli masalis gamoqveynebaze Tanxmoba avtorma unda 

daadasturos xelmoweriT (redaqtirebuli versiaFan saredaqcio kolegiis mier 

dawunebuli statia avtors ar ubrundeba); 

 

damatebiTi cnobebisaTvis mimarTeT misamarTze: 0108 Tbilisi, rusTavelis gamziri 52, 

saqarTvelos mecnierebaTa erovnuli akademia. IV sarTuli, oTaxi 434, tel.: 299-58-27.  
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