
 

 

 

№13

0 

№ 18 

2016 



dasavleT saqarTvelos samecniero sazogadoebis 

Jurnali 

ЖУРНАЛ НАУЧНОГО ОБЩЕСТВА ЗАПАДНОЙ ГРУЗИИ 

JURNAL OF SCIENTIFIC SOCIETY OF THE WESTERN GEORGIA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

საredaqcio kolegia: 

xelaZe nino (mTavari redaqtori), adamiani vaniki - (somxeTi), abasovi 

irSadi - (azerbaijani), bezborodovi aleqsi - (aSS), biomi stefani - 

(germania), dilberi klausi - (germania), enuqiSvili (enuxi) rubeni - 

(israeli), mixeil ben xaimi – (israeli), mamedovi elSadi - (azerbaijani), 

mamikoniani borisi - (somxeTi), stenkampi anete - (aSS), qiria dodo 

(mdivani), gelaSvili oTari, zivzivaZe omari, kopaliani noSrevani, 

megreliZe Tamazi, melqaZe revazi, natriaSvili Tamazi, nikoleiSvili 

avTandili, geguCaZe ciuri, gorgoZe gizo, ruxaZe vaxtangi, gewaZe 

miranda, jafariZe zurabi. 

 

 

EDITORIAL BOARD: 

N. KHELADZE – (Editor-in-Chief), V. ADAMIAN – (Armenia), I. ABBASOV – (Azerbaijan), A. 

BEZBORODOV – (USA), S. BHÖM – (Germany), K. DILGER – (Germany), R. ENUKHISHVILI 

(ENUKHI) – (Izrail), MICHAEL BEN CHAIM  – (Izrail),E. MAMMADOV – (Azerbaijan), B. 

MAMIKONIAN – (Armenia), A. STEENKAMP – (USA), D. Kiria – (secretary),  O. GELASHVILI, O. 

ZIVZIVADZE, N. KOPALIANI, T. MEGRELIDZE, R. MELKADZE, T. NATRIASHVILI, A. 

NIKOLEISHVILI, TC. GEGUCHADZE, G. GORGODZE, V. RUKHADZE, M. GETSADZE, Z. 

JAPARIDZE.  

 

 

РЕДАКЦИОННАЯ КОЛЛЕГИЯ: 

Н. ХЕЛАДЗЕ – (главный редактор), В. АДАМЯН – (Армения), И. АББАСОВ – (Азербаиджан), А. 

БЕЗБОРОДОВ – (США), С. БИОМ – (Германия), К. ДИЛГЕР – (Германия), Р. ЕНУКИШВИЛИ 

(ЕНУХИ) – (Израиль), МИХАИЛ БЕН ХАИМ – (Израиль), Е. МАММАДОВ – (Азербаиджан), Б. 

МАМИКОНЯН – (Армения), А. СТЕНКАМП – (США), Д. КИРИЯ (секретарь), О. ГЕЛАШВИЛИ, 

О. ЗИВЗИВАДЗЕ, Н. КОПАЛИАНИ, Т. МЕГРЕЛИДЗЕ, Т. НАТРИАШВИЛИ, А. 

НИКОЛЕИШВИЛИ, Ц. ГЕГУЧАДЗЕ, Г. ГОРГОДЗУ, В. РУХАДЗЕ, М. ГЕЦАДЗЕ, З. 

ДЖАПАРИДЗЕ.  

 

 

 

 

 



 

 

 

 

 

Jurnali “novacia” beWdavs axal, aqamde gamouqveynebeli saintereso mec-

nieruli kvlevis Sedegebs sainJinro, biologiuri, sabunebismetyvelo da huma-

nitaruli mecnierebebis sferoSi. 

Jurnalis mizania mecnierTa farTo wrisaTvis xelmisawvdomi gaxados 

axali samecniero miRwevebi da xeli Seuwyos avtorTa samecniero kavSirebis 

damyarebas qarTvel da ucxoel kolegebTan. 

saredaqcio kolegia yuradRebiT miiRebs mkiTxvelTa yvela konkretul 

SeniSvnasa da saqmian winadadebas. 
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Редакционная коллегия внимательно примет все конструктивные замечания и деловые 

предложения читателей. 
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Magazine "Novation" prints results new, unpublished before interesting scientific research in 

engineering, biological, natural and humanitarian areas of sciences. 

The purpose of magazine is assistance in availability of new scientific achievements and an 
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vaxtang qobalia 

akaki wereTlis saxelobis saxelmwifo universiteti 

 

forToxlis perspeqtiuli formebis Sefaseba msxmoiarobisa                    
da nayofebis xarisxobrivi maCveneblebis mixedviT 

 

forToxali Tavisi sagemovno 

TvisebebiT, rogorc sadeserto na-

yofi warmoadgens erT-erT popula-

rul xils msoflioSi da wamyvan 

kulturas subtropikul mexileoba-

Si. dasavleT saqarTvelos subtro-

pikul zonaSi aRniSnuli kulturis 

farTo samrewvelo gavrceleba li-

mitirebulia mcenaris SedarebiT 

dabali yinvagamZleobiTa da mosav-

lianobiT, aseve nayofebis Sedare-

biT dabali xarisxiTa da gviani 

momwifebiT [1,2]. aRniSnuli proble-

mebis gadawyvetis erT-erT efeqtur 

xerxs hibridizaciasTan erTad war-

moadgens klonuri da nucelaruli 

seleqcia [2,4].Aam mimarTulebiT in-

tensiuri kvleviTi samuSaoebi Cata-

rebul iqna yofili saqarTvelos 

subtropikuli subtropikuli meur-

neobis institutSi (afxazeTis ar) 

prof. f. mamforias xelmZRvanelo-

biT [3]. miRebuli mravalricxovani 

saseleqcio masala Semdgomi Ses-

wavlisaTvis darguli iqna sxvadas-

xva klimatur-niadagobriv pirobeb-

Si. bevri maTgani dRemde sabolood 

Seswavlili ar aris. 

Cveni kvlevis mizans Seadgenda 

dasavlT saqarTvelos subtropiku-

li zonis SedarebiT mkacr klima-

tur pirobebSi forToxl vaSin-

gton-navelis sxvadasxva formis 

mcenareTa nayofmsxmoiarobis Tavi-

seburebebis Seswavla da am mxriv 

yvelaze perspeqtiulis gamorCeva.  

kvlevaSi CarTuli iyo forTox-

lis oTxi forma: forToxal vaSin-

gton- navelis kloni №87002, for-

Toxal vaSington-navelis nucela-

ruli Teslnergebi №200123 da 

№2002142, forToxlis hibridi 

№20003/34. sakontrolod aRebuli 

iqna standartuli jiSi vaSington-

naveli. sakvlevi mcenareebi ganla-

gebulia akaki wereTlis saxelmwi-

fo universitetis agraruli fa-

kultetis senakis raionis nosiris 

saswavlo-sacdeli meurneobis nak-

veTze. Sesaswavlad aRebuli gvqon-

da TiToeuli formis xuTi mcenare. 

gamokvlevebi Catarda sami wlis  - 

2012-2014 ww. ganmavlobaSi. 

sakvlevi mcenareebis Seswavlas 

vawarmoebdiT jiSTagamocdisaTvis 

SemuSavebuli meTodikiT. mcenaree-

bis biologiuri Taviseburebebis 

Seswavla Catarda fenologiuri 

dakvirvebisa da biometruli gazom-

vebis gziT. mcenareTa mosavliano-

bis aRricxcas vawarmoebdiT nayo-

febis daTvliTa da awoniT. nayofe-

bis xarisxis Sefasebas vaxdendiT 

saSualo nimuSis wesiT. nayofebis 

meqanikur analizs vaxdendiT zoga-

di meTodikiT, bioqimiur analizs – 

maRali wnevis siTxuri qromatogra-

firebis meTodiT.  

sakvlevi mcenareebis  fenologiuri 

fazebis gavlis Taviseburebebisa 

da vegetatiuri organoebis zrdis 

dinamikis eqsperimentis periodSi 
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Seswavlam (cxrili 1,2) gviCvena, rom 

ZiriTadi fenologiuri fazebis (I, 

II da III zrda, yvaviloba, nayofebis 

momwifeba) droulma gavlam da ve-

getatiuri organoebis Zlierma gan-

viTarebam (mcenaris zrda simaRle-

Si, ylortebis raodenoba mcenare-

ze, foTlebis raodenoba, ylortis 

saSualo sigrZe, ylortis jamuri 

sigrZe) xelsayreli pirobebi Seqmna 

mcenareebis regularuli da myari 

mosavalis misaRebad. qvemoT ufro 

detalurad ganxilulia am mcenare-

ebis nayofmsxmoiarobis Tavisebure-

bebi. rogorc cnobilia, dasavleT 

saqarTvelos subtropikul zonis 

pirobebSi forToxlis kulturSi 

seleqciis erT-erT ZiriTad amoca-

nas produqtiulobis amaRlebawar-

moadgens.  sakvlevi mcenareebis am 

maCveneblis mixedviT Seswavlam 

gviCvena, rom yvela sacdeli forma 

dakvirvebis yvela wels, sakontro-

losTan SedarebiT, avlens maRali 

da regularuli nayofmsxmoiarobis 

unars. cxrili 3-dan Cans, rom yve-

laze dabalmosavliani iyo 2013 we-

li, xolo yvelaze maRal mosavlia-

ni 2014 weli. 2012 wels sakontro-

lo mcenaridan mokrefil iqna 33.8 

kg anu 186.6 cali nayofi, rac sakma-

od dabalia sacdeli mcenareebis 

analogiur monacemebTanSedarebiT, 

romelTagan yvelaze maRali nayof 

msxmoiaroba axasiaTebs klon 

№87002-s - 38.1 kg anu 199.2 cali na-

yofi, xolo yvelaze dabali hib-

rids №20003/34 - 36.0 kg (197.1 cali) 

nayofi. 2013 wels miuxedavad sak-

vlevi mcenareebis SedarebiT daba-

li nayofmsxmoiarobisa, produqtiu-

lobis kanonzomiereba sacdel da 

sakontrolo mcenareebs Soris ar 

Secvlila. am welsac axali forme-

bi SesamCnevad sjobnis forToxal 

vaSington-navelis mcenareebs. ase, 

Tu standartuli jiSis produqtiu-

loba iyo 23.7 kg (114.1 cali) nayofi, 

klon №87002-Si igi Seadgens 37.8 kg 

(190.2 cals), 

cxrili 1 

forToxlis sxvadasxva formis mcenareTa fenologiuri fazebis 
gavlis periodebi (2012-2014 w.w.) 

 

 

sakvlevi 
mcenareebis 
dasaxeleba 

zrda yvaviloba 
nayofis 
momwife-
ba, bali 
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kloni 
№87002 
Teslnergi 
№200123 
Teslnergi 
№2002142 
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№20003/34 

 
20.03 

 
17.03 
 
25.03 
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66 
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5.09 
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19.09 
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   cxrili 2 

forToxlis sxvadasxva formis mcenareTa vegetaciuri organoebis 
zrdis dinamika (2012-2014 ww) 

sakvlevi 
mcenaree-
bis dasa-
xeleba 

mcenaris zrda 
simaRleSi, sm 

ylortebis 
raodenoba mce-
nareze, cali 

foTlebis 
raodenoba  

ylortebze, ca-
li 

erTi ylor-
tis saSualo 
sigrZe mcena-
reze, sm 

ylortis jamuri  
sigrZe mcenareze, 

sm 

zrdis talRa 

 I  II III I  II  III  I II  III  I  II III  I  II  III 
vaSin-
gton-nave-
li (sak.) 
kloni 
№87002 
Teslner-
gi№200123 
Teslner-
gi№2002142 
hibridi 
№20003/34 

 
 
10.3 

 
11.6 

 
15.4 

 
15.2 
15.3 

 
 
21.5 

 
22.2 
21.9 

 
21.0 

 
9.7 

 
 
3.7 

 
3.9 
4.4 
4.9 
5.9 

 
 
105.3 

 
110.2 
119.2 
102.1 
92.2 

 
 
82.2 

 
89,3 
85.2 
81.4 
93.4 

 
 
19.3 

 
24.4 
26.2 
22.4 
32.5 

 
 
136.3 

 
143.5 
152.3 
124.4 
165.5 

 
 
107.6 

 
140.3 
132.1 
139.2 
145.1 

 
 
30.4 

 
32.3 
39.3 
46.2 
51.3 

 
 
6.5 

 
6.5 
6.9 
6.7 
7.0 

 
 
9.8 

 
9,7 

 
10.5 
11.0 
10.9 

 
 
2.7 

 
2.7 
2.9 
4.3 
5.1 

 
 
703.5 

 
716.3 
774.8 
684.1 
655.4 

 
 
803.6 

 
866.2 
894.6 
895.4 
909.1 

 
 
803.6 

 
866.2 
894.6 
895.4 
909.1 

 

Teslnerg №2002142-Si - 34.6 kg (171.9 

cals), hibridi№20003/34-Si - 30.1 kg 

(166.3 cals) da Teslnerg №200123-Si 

29.9 kg (165.2 cal) nayofs. 2014 wels 

maRali produqtiulobiT gamoirCa 

Teslnergi №2002142 – 43.4 kg (246.7 

cali) nayofi, Semdeg modis kloni 

№87002 – 42.2 kg (227.7 cali) nayofi. 

danarCeni ori sacdeli formis 

(Teslnergi №200123 da hibridi 

№20003/34) produqtiuloba ufro 

dabali iyo (Sesabamisad 36.8 kg anu 

205.5 cali da 35.9 kg anu 200.4 ca-

li), vidre sakontrolo mcenaris - 

39.1 kg anu 235.4 cali. sami wlis na-

yofmsxmoiarobis analizidan gamom-

dinare, SeiZleba iTqvas, rom yvela-

ze produqtiulia kloni №87002 

(39,3 kg anu 205.7cali) da Teslnergi 

№2002142 (38.1kg anu 201.2 cali). isi-

ni am maCveneblebiT arsebiTad aRe-

matebian standartuli jiSis mcena-

reebs (32,2 kg anu 178.7 cali). amas-

Tan aRsaniSnavia maT maRali regu-

laruli nayofmsxmoiarobis unari. 

 
cxrili 3 

forToxlis sxvadasxva formis mcenareTa produqtiuloba 
(2012-2014 ww) 

sakvlevi mce-
nareebis da-
saxeleba 

2012 2013 2014 
sami wlis saSua-

lo 
cali kg cali kg cali kg cali kg 

vaSington-na-
veli (sak.) 
kloni №87002 
Teslnergi 
№200123 
Teslnergi 
№2002142 
hibridi 
№20003/34 

 
186.6 
199.2 

 
200.8 

 
185.0 

 
197.1 

 
33.8 
38.1 
 

36,7 
 

36.3 
 

36.0 

 
114.1 
190.2 

 
165.2 
 

171.9 
 

166.3 

 
23.7 
37.8 
 

29.9 
 

34.6 
 

30.1 

 
235.4 
227.7 

 
205.5 

 
246.7 

 
200.4 

 
39.1 
42.0 

 
36.8 

 
43.4 

 
35.9 

 
178.7 
205.7 

 
190.5 
 

201.2 
 

187.9 

 
32,2 
39,3 
 

34.5 
 

38.1 
 

34.0 

 

forToxlis nayofi samkurna-

lo-dieturi da kvebiTi Rirebule-

biT saukeTesoa sxva xexilovan 

kulturaTa nayofebs Soris. igi 

warmoadgens Saqrebis wyaros, maT 

SemadgenlobaSi vxvdebiT organul 
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mJavebs, vitaminebs, peqtinebs da 

sxva nivTierebebs, romelebic auci-

lebelia organizmis normaluri 

ganviTarebisaTvis. forToxlis se-

leqciis erT-erTi ZiriTadi mimar-

Tuleba  nayofis kargi xarisxis 

mqone jiSebisa da formebis miRebaa. 

sakvlevi mcenareebis nayofebis 

meqanikuri da bioqimiuri Sedgeni-

lobis Seswavli Sedegebi motani-

lia cxrili 4-Si. nayofebis zomiTa 

da masiT sacdeli mcenareebi gan-

sxvavdebian rogorc sakontrolosa-

gan, ise erTmaneTisagan. maT Si na-

yofis saSualo simaRle meryeobs 

6.9-dan 7.3 santimetramde, diametri 

ki _ 7,1 dan 7.4 santimetramde. sa-

kontrolo mcenareebisaTvis es mo-

nacemebi Seadgens Sesabamisad - 7.0 

da 7.1 sm-s. sacdeli mcenareebis na-

yofebis saSualo masa meryeobs 

180.9-dan 191.0 gramamde. sakontro-

losi ki 180.2 grami. yvelaze didi 

masisa da zomis nayofebs inviTa-

rebs kloni №87002, romlis erTi 

nayofis saSuali masa Seadgens 191.0 

grams, xolo zomebi  - 7.3x7.4 sm. 

yvelaze patara zomisa da masis na-

yofebi aqvs hibrids №20003/34 - Sesa-

bamisad 180.9 grami da 6.9 x 7.1 sm

 

sakvlevi mcenareebis nayofebis meqanikuri da bioqimiuri Sedgeniloba                 
(2014 wlis monacemebi) 

cxrili 4 

sakvlevi mce-
nareebis dasa-

xeleba 

na
yo

f
is

 m
as

a,
 g

 nayofis zomebi 
rbilobis 

masa 
mS

r
al

i 
ni

vT
ie
r
e-

b
a,
 %

 

vi
t
am
in
i 
„C
“ 

mg
/1
00
g
r
 

mJ
av
eb

is
 

S
em
c
ve
l
o
b
a 
%
 

S
aq
r
eb
is

 S
em
c
ve
-

l
o
b
a,
 %

 

S
aq
r
is

 
mJ
av
as

T
an
 

S
ef

ar
d
eb

a 

s
im
aR

l
e,
 s

m 

d
ia
me
t
r
i,
 s

m 

ka
ni

s
 s

is
qe
, 

mm
 

g
r
am
i 

pr
o
c
en
t
i 

na
-

yo
f
id

an
 

vaSington-na-
veli (sakon) 
kloni №87002 
Teslnergi 
№200123 
Teslnergi 
№2002142 
hibridi 
№20003/34 

 
180.2 
191.0 
 
181.1 
 

189.3 
 
180.9 

 
180.2 
191.0 
 
181.1 
 

189.3 
 
180.9 

 
7.1 
7.4 

 
7.3 
 

7.3 

 
7.1 

 
5.5 
5,4 
 

5,3 
 

5,4 
 

5,5 

 
119.8 
129.5 
 
121.1 
 

127.6 
 
119.4 

 
66.5 
67.8 

 
66.9 
67.4 

 
66.0 

 
10.5 
10.3 
 

11.2 
 

11.4 
 
10.2 

 
68.5 
69.0 
 

  70.4 
 

68.0 
 
67.5 

 
1.3 
1,2 
 

1.2 
 

1.2 
 

1.3 

 
7.2 
8.1 
 

7.2 
 

7.6 
 

7.0 

 
5.4 
6.7 
 

5,9 
 

6.1 
 

5.3 

 

sakvlevi mcenareebis nayofebis 

bioqimiuri analizis Sedegebma 

(cxrili 4) gviCvena, rom sacdeli 

mcenareebis nayofSi mSrali nivTie-

rebis Semcveloba meryeobs 10.2-dan 

11.4 %-mde. vitamin C-s Semcveloba 2 

formis nayofSi ufro maRalia, sa-

kontrolosTan SedarebiT (Tes-

lnergi №200123 - 70.4 mg%, kloni 

№87002 - 69.0 mg%). Teslnergi 

№2002142 da hibridi №20003/34-is na-

yofebi sakontoloze (68.5 mg%) nak-

leb vitamin C-s Seicavs (Sesabami-

sad 68,0 mg% da 67.5 mg%). forTox-

lis nayofis gemuri Tvisebebi damo-

kidebulia rbilobSi Saqrisa da 

mJavas Tanafardobaze. sakvlevi mce-

nareebis umravlesoba nayofSi Sei-

cavs Saqrebis sakmao raodenobas. 

kloni №87002-is nayofSi Saqrebis 

Semcveloba (8.1%) gacilebiT meti 

iyo sakontrolosTan SedarebiT 

(7,2%). yvela sakvlevi mcenare, maT 

Soris sakontroloc, nayofis rbi-

lobSi Seicavs mJavebis maRal pro-

cents. mJavebis Semcveloba sacdel 

mcenareebis nayofebSi meryeobs 

1,1%-dan 1,3%-mde, xolo sakontro-
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loSi Seadgens 1.3 %-s. nayofSi mJa-

vebis maRali Semcvelobis gamo ece-

ma Saqar/mJavas koeficienti. Tumca 

is ufro maRalia kloni №87002 

(6.7), Teslnergi №2002142 (6.1) da 

Teslnergi №200123 (5,9) mcenareebis 

nayofebisaTvis, vidre sakontrolo 

mcenarisaTvis (5.4). mxolod erT 

SemTxvevaSi (hibridi №20003/34) Sa-

qar/mJavas koeficienti dabalia (5.3) 

standartul jiSTan SedarebiT. 

daskvna: 1. sacdel mcenareebSi 

ZiriTadi fenologiuri fazebis 

drouli gavla da vegetatiuri or-

ganoebis Zlieri ganviTareba xel-

sayrel pirobebs qmnis maTi regu-

laruli da myari mosavalis misaRe-

bad.  

2. sami wlis nayofmsxmoiarobis 

analizidan gamomdinare forToxal 

vaSington-navelTan SedarebiT (32,2 

kg) yvelaze produqtiulia kloni 

№87002 – 39,3 kg da Teslnergi 

№2002142 – 38.1 kg. isini aseve gamo-

irCevian nayofebis maRali xaris-

xobrivi maCveneblebiT. 

 3.  forToxal vaSington-nave-

lis kloni  №87002 da nucelaruli 

Teslnergi №2002142 perspeqtiulia 

dasavleT saqarTvelos SedarebiT 

mkacr pirobebSi  farTo sawarmoo 

gavrcelebisaTvis.  

 

uak 631.527 

v. qobalia 

akaki wereTlis saxelobis saxelmwifo universiteti 

forToxlis perspeqtiuli formebis Sefaseba msxmoiarobisa                

da nayofebis xarisxobrivi maCveneblebis mixedviT 

reziume 

kvlevis Sedegad subtropikul zonis SedarebiT mkacr klimatur piro-

bebSi Seswavlilia forToxlis sxvadasxva formis mcenareTa msxmoiarobi-

sa da nayofebis xarisxobrivi maCveneblebi. dadgenilia am niSnebis gamov-

lenis parametrebi. Seswavlil iqna sakvlevi mcenareebis fenologiuri fa-

zebis gavlis periodebi, vegetaciuri  organoebis zrdis dinamika, produq-

tiuloba, nayofebis meqanikuri da bioqimiuri Sedgeniloba. Seswavlis Se-

degad dadgenil iqna forToxlis zogierTi gamorCeuli formis dadebiTi 

sameurneo niSan-Tvisebebi. ori forma rekomendirebulia farTo gavrcele-

bisaTvis. 

 

 

УДК 631.527 

В  КОБАЛИЯ 

Государственный университет Акакия Церетели 

ОЦЕНКА ПЕРСПЕКТИВНЫХ ФОРМ АПЕЛЬСИНА ПО ПЛОДОНОШЕНИЮ И 

КАЧКСТВЕННЫМИ ПОКАЗАТЕЛЯМИ ПЛОДОВ 

Резюме 

  Относительно суровых климатических условиях субтропоческой зоны Зап. Грузии, 

изучены плодоношения растений и качественные показатели плодов различных форм апел-

ьсина. Установленны параметры проявления этих признаков. Изучены периоды прохожде-

ния фенологических фаз, динамика роста вегетативных органов, продуктивность, механи-

ческий и биохимический состав плодов опытных растений. В результате исследования уста-

новлены положительные хозяйственные признаки некоторых отобранных форм. Для широ-

кого распространения рекомендованы две формы. 
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UDK 631.527 

V. KOBALIA  

 Akaki Tsereteli State University 

EVALUATION OF ORANGE PERSPECTIVE FORMS IN ACCORDANCE WITH  

FRUITING  AND  FRUIT  QUALITATIVE  INDICATORS 

Summary 

Through research there is studied fruiting and fruit qualitative indicator of various orange in 

comparatively strict climate of subtropical zone and there are established parameters of displaying 

of these signs. In the work there is studied periods of phonological phases, growing dynamics of 

vegetative organs, productivity, fruits mechanical and biochemical composition of researching 

plants. Through research there are established positive subtropical signs of some distinguished 

form. Two of them are recommended for broad spreading.  
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rogor davicvaT informacia virusisagan 
 

dRes, cifrul xanaSi, yvelaze 

aqtualuri sakuTari sistemisa da 

informaciis dacvis problemaa. bev-

risTvis ukve ucxo ar aris is faq-

ti, rom kompiuteruli teqnologia 

saSualebas iZleva, erTi mavne fai-

lis saSualebiT moxdes mavne ope-

raciebis Sesruleba. Tavis dacva 

ramdenimenairad SeiZleba, am saSua-

lebebSi Sedis ubralod kompiute-

ris gamorTva, internetis gaTiSva, 

yvela saeWvo failis Semowmeba da 

a.S., magram dRes yvelaze popularu-

lad mainc antivirusuli produqci-

is SeZena  da moxmareba iTvleba.   

„virusi“, rogorc mas SecdomiT 

uwodeben da Malware (alicious Software - 

mavne programa) rogorc mas ofici-

alurad hqvia, moicavs yvela saxis 

borotmoqmed programebs, esenia Zi-

riTadad: 

1. virusi – rigiTi komp. momxmareb-

lisTvis es sityva yvelanair cud 

moqmedebasTan asocirdeba, magram 

sinamdvileSi es saxelwodeba gan-

sazRvravs mavne programebis mxo-

lod erT nawils – maT, romlebic 

funqcionirebisTvis moiTxoven mom-

xmareblis Carevas (anu momxmare-

belma unda gauSvas inficirebuli 

faili) da gaSvebisas azianeben sxva 

failebsac. 

2. Wiayela – ufro cnobilia, ro-

gorc „vormi“ (worm). is, virusisgan 

gansxvavebiT, moicavs Malware–is im 

nawils, romelsac TavisiT funqci-

onireba SeuZlia. aseTi tipis prog-

ramebi TavisiT axerxeben qselis 

skanirebas, daucveli manqanebis aR-

moCenas, am manqanebSi SeZromas da 

saWiro manipulaciebis Catarebas. 

amis Semdeg mTeli procesi Tavidan 

iwyeba. saboloo jamSi es mTeli 

qselis inficirebas iwvevs. 

3. Rootkit - yvelaze saSiSi tipi: ase-

Ti Malware gaSvebis Semdeg operaci-

ul sistemas modificirebas uke-

Tebs da amiT axerxebs srulad dai-

malos momxmareblis (da antiviru-

sis) Tvalisgan. 

4. troas cxeni – sakmaod saxaliso 

da amavdroulad zusti dasaxele-

baa: aseTi tipis programebi Zalian 

waagvanan TavianT antikur sexnias – 

tipiuri troas cxeni gamoiyureba, 

rogorc sruliad uvnebeli progra-

ma, Tumca gaSvebisas cdilobs Seum-

Cnevlad Seasrulos Tavisi boroti 

zraxvebi:  is virusisgan gansxvavde-

ba mxolod erTiT – mTlianad ey-

rdnoba momxmareblis SecdomaSi 

Seyvanis teqnologias da, aqidan ga-

momdinare, ar saWiroebs TviTgav-

rcelebas (Tumca misi aseTi nairsa-

xeobac arsebobs). troas cxens ase-

ve SeuZlia moamzados sistema sxva 

mavne failisTvis (moxsnas garkveu-

li dacvebi), CamotvirTos da gauS-

vas mavne kodi, „daazombiros“ da 

DoS SetevisTvis gamoiyenos manqana 

da a.S. 

5. Spyware – moicavs sareklamo biz-

nesisTvis gamoyenebul mavne prog-

ramebs. es tipi SeiZleba miebas 
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troas cxens an dainstalirdes uv-

nebel programasTan erTad. insta-

lirebis Semdeg programa iwyebs ra-

ime produqciis reklamirebas yvela 

saSualebiT (mag. fanjrebis mouT-

xovnelad amoyra – Pop-Up), TumcaRa 

SiSis safuZveli ar arsebobs –ase-

Ti tipis programa Tavisi arsiT uv-

nebelia (gaRizianebas Tu ar Cav-

TvliT). 

6. BotNet - am tipis mavne kodi skani-

rebas ukeTebs qsels da iWreba da-

ucvel kompiuterebze (iseve, ro-

gorc Wiayela), Semdeg eSveba da 

iyenebs kompiuterul resursebs 

mmarTveli kompiuteridan mosuli 

brZanebebis Sesasruleblad. gamoi-

yeneba inficirebuli kompiuterebis 

erTiani qselis Sesaqmnelad, rom-

lis uzarmazari resursebic sxva-

dasxva saqmianobisTvis SeiZleba iq-

nes gamoyenebuli. uSualod kompiu-

terSi myofi informaciis mimarT 

aseTi Seteva uwyinaria. 

7. KeyLoggers - igive Keystroke Loggers, 

anu momxmareblis mier klaviaturi-

dan Seyvanili informaciis Camweri. 

Zalian efeqturi saSualebaa 

msxverplis parolebis Tu sxva ne-

bismieri “klaviaturuli“ informa-

ciis mosaparad. instalaciis Semdeg 

aseTi tipis programebi eSvebian Cu-

mad, iweren yvelanair aqtivobas, 

iReben Desktop–is suraTebs da gar-

kveuli intervaliT agzavnian am 

yvelafers SemqmnelTan. 

8. Dialers - gadaSenebadi tipi. insta-

lirebis Semdeg programa modemis 

saSualebiT rekavda fasian nomreb-

ze, romlidan Semosavlis nawilsac 

Semqmneli iRebda. modemebis gadaSe-

nebis gamo aseTi Malware nel–nela 

qreba. 

yvelafer zemoT CamoTvlilTan 

sabrZolvelad erTi (an bevri er-

Tad) jadosnuri programa, saxelad 

antivirusi gamoiyeneba. is aanali-

zebs sxvadasxva informacias 

(StartUp–Si Casmul obieqtebs, Cam-

tvirTav seqtorebs, gaSvebul pro-

cesebs da a.S.), miRebuls realur 

droSi da iqceva Sesabamisad. maga-

liTad, Tu man naxa, rom romeli-

Rac gamSvebi faili apirebs dama-

lulad gauSvas instalacia (tipiu-

ri troas cxenis scenari), Sesabami-

sad dablokavs mas an Tqven gTxovT 

rCevas – aseTi da aseTi raRac xde-

ba da gavuSvao?      

antiviruss ori moqmedebis 

principi gaaCnia. esenia:  virusebis 

aRmoCena virusebis bazaze dayrdno-

biT – yvela antivirusi Tavis ukan 

ramdenime laboratorias da adamian 

eqsperts iTvlis. es adamianebi 24 

saaTis ganmavlobaSi aanalizeben 

axal–axal virusebs, qmnian maT Se-

sabamis „anabeWdebs“ da aTavseben 

maT TavianT serverze, romlebsac 

Semdeg momxmareblis manqanaze dain-

stalirebuli antivirusi tvirTavs 

internetis meSveobiT. failis ska-

nirebisas antivirusi adarebs mas 

arsebul virusebis bazas da dam-

Txvevis SemTxvevaSi fails virusad 

amoicnobs. gasagebia, rom rac ufro 

xSirad ganaxlebadia antivirusuli 

baza da rac ufro meti da popula-

ruli virusis anabeWdi itvirTeba 

TiToeuli ganaxlebisas, miT ufro 

mcirea kompis inficirebis Sansi.  

virusebis aRmoCena evristikul 

(proaqtiul) meTodze dayrdnobiT – 

xdeba isec, rom sanam axali anabeW-

debi momxmareblis kompamde miaRwe-

ven, kompi iqamde xdeba axali viru-

sis Setevis msxverpli. aseT Sem-

TxvevaSi uZluria tradiciuli, vi-

rusebis bazaze dayrdnobili skani-

rebis meTodi, magram kompi bolom-

de daucveli mainc ar rCeba – arse-

bobs meore meTodic, romelsac ev-

ristikuls uwodeben. is yvela 

programis moqmedebas aanalizebs 
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realur droSi da saeWvo progra-

mebs blokavs. ase rom, kargi antivi-

rusis qonis SemTxvevaSi kompi Sem-

Txvevebis 95%–Si daculi rCeba. 

antvirusebi, Tavis mxriv, gani-

sazRvreba ramdenime kategoriad: 

1. antivirusi – virusebTan mebrZo-

li programa;    2. antivirusi + Fire-

Wall - virusebTan mebrZoli da trafi-

kis makontrolirebeli programa; 3. 

sruli dacvis paketebi – me–2 kate-

gorias damatebuli aTasnairi uaz-

ro funqcia, romlebSic ZiriTadad 

spamTan mebrZoli, mSoblebis kon-

trolis, informaciis rezervirebis, 

sistemis optimizirebis, moduli Se-

dis. ra Tqma unda, es sruli Camo-

naTvali araa da dayofa mwarmoeb-

lebzecaa damokidebuli. zogi kidev 

ramdenime kategoriad hyofs Tavis 

produqcias momxmarebelze maqsima-

luri morgebisTvis, zogi ki mxo-

lod erT saxeobas uSvebs. 

ZiriTadad, antivirusis SerCevi-

sas momxmareblis mxridan yuradRe-

ba unda mieqces Semdeg parametrebs: 

1. virusebis baza – rac xSirad ga-

naxlebadi da efeqturia virusebis 

baza, miT ufro daculia momxmare-

beli. aseve, arsebobs azri, rom rac 

ufro axlosaa teritoriulad vi-

rusebis mwarmoebeli kompania 

TqvenTan, miT ufro efeqturia misi 

antivirusuli bazebi. es nawilob-

riv simarTlea, magram ara didad 

gasaTvaliswinebeli; 

2. evristikuli analizi – virusebis 

axali bazis uqonlobis SemTxvevaSi 

Tavdacvis es gzaRa gvrCeba, ase 

rom, am komponentis kargi muSaoba 

sikvdil–sicocxlis sakiTxia; 

3. resursebis moxmareba – namdvi-

lad aravis sWirdeba dacva, rome-

lic mTel sistemur resursebs 

gvarTmevs, amas isev gamorTuli 

kompi sjobs. ra Tqma unda, rac nak-

leb resurss moixmars antivirusi, 

miT ukeTesi Tqveni nervebisTvis; 

4. interfeisi – am nawilSi Sedis 

yvelaferi – dawyebuli programis 

mTavari fanjris gaformebidan, dam-

Tavrebuli Setyobinebebis vizualu-

ri Tu xmovani sistemiT; 

5. fasi – es punqti sazRvargareT 

antivirusuli programis avkargia-

nobis erT–erT mTavar ganmsaz-

Rvrel faqtors warmoadgens, Tum-

caRa saqarTveloSi araa aqtualu-

ri im ubralo mizezis gamo, rom an-

tivirusuli (da saerTod) progra-

mebis udidesi umravlesoba mekob-

ruli („piraduli“) gziTaa naSovni 

(anu gatexilia). Sesabamisad, jerje-

robiT es punqti miiReT, rogorc 

zogadi informacia da ara realu-

rad gasaTvaliswinebeli faqtori. 

antivirusuli programuli uz-

runvelyofa eubneba ra momxmare-

bels, rom yvelaferi wesrigSia (vis 

ar uxaria mwvaned ganაTebuli anti-

virusis xatula), zedmetad amSvi-

debs mas da es ukanaskneli iviwyebs 

sifrTxilis sxva wesebs. 

 riskis kidev ufro Sesamcireblad 

da minimumamde dasayvanad saWiroa 

yovelTvis gvaxsovdes da vicavdeT 

Semdeg wesebs: 

1. saWiroa sistemuri ganaxlebebi 

(Windows Update), es sakiTxi Zalian 

xSirad yvelaze did gavlenas ax-

dens kompis daculobis doneze; 

2. ar iaroT ucnob  saitebze. iq in-

ficirebis Sansi yvelaze maRalia; 

3. ar gaxsnaT ucxo meili. marTa-

lia, dRevandeli popularuli sa-

fosto yuTebi (Gmail, Yahoo,) sakuTa-

ri antivirusiT amowmeben yvela we-

rils da arc klientis antiviruse-

bi toveben maT uyuradRebod, magram 

sifrTxiles Tavi ar stkiva; 

4. ar endoT IM–iT (mesinjerebiT) 

gamogzavnil arcerT fails, yvela 

aseTi faili gaSvebamde antiviru-
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siT SeamowmeT. Tu ufro zusti pa-

suxis miReba gindaT, saeWvo faili 

SegiZliaT VirusTotal–ze atvirToT, 

serveri Seamowmebs Tqvens fails 

sami aTeuli sxvadasxva antiviru-

siT da Sedegs dagibrunebT. 

 

 

uak 681.3 

c. beraZe 

akaki wereTlis saxelmwifo universiteti 

rogor davicvaT informacia virusisagan 

reziume 

statiaSi aRniSnulia, gavigoT, ras warmoadgenen da ramden tipad 

iyofian virusebi da antivirusebi, romeli antivirusia ukeTesi mocemul 

situaciaSi da higienis romeli wesebi unda davicvaT Cveni sayvareli 

kompis inficirebis riskis minimumamde dasayvanad.   antvirusebi, Tavis 

mxriv, ganisazRvreba kategoriad.  

naCvenebia ra parametrebs unda mivaqcioT yuradReba ZiriTadad 

antivirusis SerCevisas momxmareblis mxridan. CamovTvlia dRes 

saqarTveloSi yvelaze popularuli antivirusebis sia, maT plius–minusebi 

da gamoyeneba.  naCvenebia antivirusebis moqmedebis meqanizmebi, aseve 

aRniSnulia riskis kidev ufro Sesamcireblad da minimumamde dasayvanad 

saWiro wesebi.  

 

 

 

УДК 681.3 

Ц. БЕРАДЗЕ 

Государственный Университет Акакия  Церетели 

КАК ЗАЩИТИТЬ ИНФОРМАЦИЮ ОТ ВИРУСА 

Резюме 

   В статье говорится, о том, что представляют собой вирусы, и сколько типов они 

разделены на группы в зависимости от вирусов и антивирусных программ, какие 

антивирусы лучше в той или иной ситуации и правила гигиены, чтобы защитить наших 

любимых компьютеров, чтобы свести к минимуму риск заражения. Антивирусы, в свою 

очередь, определяется по категориям.  Показаны на какие параметры следует 

обратить внимание в основном при выборе антивирусных пользователей. Показан список 

самых популярных антивирусов Грузии, плюс-минус и их использование. Также показаны 

механизмы отображения антивирусных действий, чтобы уменьшить риск и свести к 

минимуму необходимые правила. 
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UDC 681.3 

C. BERADZE 

Akaki Tsereteli State University 

HOW TO PROTECT INFORMATION FROM VIRUSES 

Summary 

   The article says that is a virus, and how many types are divided into groups depending on 

the virus and anti-virus programs, any anti-virus software is better in a given situation and hygiene 

rules to protect our beloved computers to minimize risk infection. Antivirus, in turn, is determined 

by categories.  

 Showing what parameters should pay attention primarily in the choice of anti-virus users. 

A list of the most popular antivirus Georgia, plus or minus, and their use. Also, shown display 

mechanisms of antiviral action to reduce the risk and minimize the necessary rules. 
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uak 681.3 

nana Sakaia 

akaki wereTlis saxelmwifo universiteti 

 

rogor exmareba CRM – სistema gayidvebSi 

 

biznes mflobelebelebma ician, 

rom CRM M- sistema – es aris gza, 

daamyaron urTierToba TiToeul 

momxmarebelTan. 

ra problemebs wyvets CRM M-

sistema? 

Tqven debT fuls reklamaSi da 

axali klientebis mozidvaSi, 

romelic unda gadaixados. 

amisaTvis, Tqven unda daamuSavoT 

TiToeuli ganacxadi, SekiTxva, 

zari, el-fosta da ase Semdeg. 

Tqveni damatebiTi upiratesoba 

uaRresad konkurentunariani. dRes, 

rodesac fasebi bevr saqonelze 

praqtikulad igivea rogorc 

saitebSi upiratesi xdeba 

momsaxureba. CRM M- sistema xels 

uwyobs pirad komunikacias 

momxmarebelTan. 

sxvadasxva obieqtSi SeiZleba 

funqcionirebs sxvadasxva gziT, da 

miiRos SeniSvnebi, rogorc 

moesurveba. imisaTvis, rom gavigoT, 

ra etapzea urTierTqmedeba 

TiToeul klientTan, SegiZliaT, 

gadaxedoT masobriv bazars,  

saukeTeso SemTxvevaSi, Excel-siebs. 

es aris rTuli da xangrZlivi 

procesi.   

Tu Tqven winaSe dgas amocana 

gadavceT baza erTi menejeridan 

meores, SeiZleba Seiqmnas 

problemebi. pirveli – es aris 

xelwera, da Tu menejers daaviwyda 

simbolos xeliT Casma, "istoria" 

momxmarebelTan dakavSirebiT 

SeiZleba daikargos. CRM-sistema – 

es aris saerTo yvelasTvis 

standartuli monacemTa baza 

etiketebiT da tegebiT. 

CRM Sistema SesaZlebels xdis 

integracias telefoniT. ase, rom 

Tqven SegiZliaT afiqsiroT yvela 

zarebi da maTi marTva. 

garkveuli menejeris pirad 

ambiciebze (magaliTad, motivaciis 

nakleboba) ar aZlevs maT uflebas 

imuSaon „Tbil“ da „civ“ 

klientebTan. fokusireba mxolod 

„cxel“, arTmevs potenciuri 

momxmarebelis bazas.  CRM Sistema 

gaZlevT saSualebas aviciloT 

„skriningi“  im SemTxvevaSic, Tu 

araswori Sefasebaa potenciuri 

klientebis (gadaxdisuunarobis). 

sxvadasxva tipis 

momxmarebelTan, SegviZlia 

SevafasoT Cveni realuri 

movaWreebi, romelic ar izomeba 

mxolod SekveTebis raodenobiT.  

CRM M-sistema – es detaluri 

statistikaa yvela Semomavali 

moTxovnebis da zarebis. 

CRM  - is saSualebiT, 

SesaZlebelia davavaloT 

pasuxismgebloba konkretul 

garigebaze da amiT Sefasdes 

movaWris muSaoba. yoveli kontaqti 

momxmarebelTan unda iyos 

dafiqsirebuli, rac asaxavs 

menejeris saqmianobas. 
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Tu  vmuSaobT pirad gayidvebze, 

gansakuTrebiT Tu isini gvxvdeba 

iSviaTad, Tqven gWirdebaT 

davagrovoT maqsimumi informacia 

klientze. Tu is mimarTavs erTi 

wlis Semdeg, da mas mimarTaven 

saxeliT da daanaxeben rom kargad 

axsovT amiT xelaxaligayidvebis 

albaToba gaizrdeba. amgvarad 

iqmneba loialuri klientebis baza, 

romlebic arian mzad grZelvadian 

kontaqteze. 

menejers yovelTvis unda 

hqondes dagegmili axali moqmedeba 

da ukeTesi - konkretuli TariRi. 

am mizniT  CRM M sistemas gaaCnia 

Sexsenebis sistema. 

rom daigegmos biznesis Semdegi 

zrda, naTlad unda vicodeT ra 

gvaqvs dRes. CRM Sistema gvaZlevs 

sistemur codnas sakuTari 

warmatebisa da susti mxareebisa. 

zogierTi CRM M sistemis 

integrirebulia, magaliTad, Google 

Analytics, romelic saSualebas 

gaZlevT, raTa dadgindes arxis 

gardaqmna da dafiqsirdes 

srulyofili garigebebi. 

CRM M-sistema arar is saWiro, 

Tu: 

ar eZeben axal momxmarebels da 

ar deben investiciebs reklamaSi 

(mizanmimarTuliSezRudvaSemomaval

ibrZanebebs, magaliTad, imisgamo, 

rom ar aris sakmarisi resursebi); 

Tu saiti saZiebo bunebisaa , 

mniSvnelovani sakiTxebi wydeba 

momxmarebelTan pirispir; ara 

aswori warmodgena. 

zogierT kompaniebs sjera, rom 

yvela amocanebi gadawydeba CRM M 

sistemis gareSe.  

zogjer cdiloben CRM M- 

sistema Secvalon TavazianobiT. 

sasargeblo gamyidveli, romelsac 

araxsovs klientis saxeli, da ar 

icis, misi moTxovnebi – dakarguli 

klientia. 

Tu ar arsebobs cudi 

mimoxilvebi da saCivrebi – CRM-i 

saWiroararis, rom daviwyoT CRM M 

-Tan muSaoba. 

vaTavsebT kliets kompiuterze 

da mobilur mowyobilobaze, 

romelic dagegmilia muSaobisTvis 

(im SemTxvevaSi, Tu gamoviyenebT 

SaaS momsaxurebas). 

pirveli rac unda gakeTdes 

mniSvnelovania gamoavlinos 

gayidvebis ganyofileba. maSinac ki, 

Tu aris 3 gamyidveli, es aris 

SemTxveva, rodesac unda 

movaxdinoT maTi muSaobis 

organizireba. 

sanam Cainergeba CRM sistema,  

unda ganxorcieldes muSaoba 

menejerebTan. zogierTma 

TanamSromelma SeiZleba mouwyos 

sabotaJi inovacias, romelic ar 

aris sasurveli im dros, ase rom -

isini unda darwmundnen am nabijis 

aucileblobaSi. 

CRM M-sistemis arseboba 

gulisxmobs efeqtur 

funqcionirebas  call - centrisa. 

Tu  muSaoben iuridiul 

pirebTan, CRM sistemis SerCevisas 

yuradReba miaqcion unars Seqmnas 

mravaljeradi kontaqtebi 

ganlagebuli kompaniebisa. 

Tu arsebobs internet-maRazia, 

aqvs azri, rom finalur etapze 

gakeTdes meore garigeba, romelic 

aris erTi warmatebuli onlain 

maRazia – es ar aris maCvenebeli. 

Cven aseve gvaxsovs, rom yovelTvis 

muSaoba ufro iafia arsebul 

monacemTaba zasTan, vidre 

yoveljerze moizidos axali 

auditoria. 

TiToeuli 

potenciuriklientebisTvis unda 

iyos dagegmiliSemdegi moqmedebebi 
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(e-mail, unikalur SeTavazebas). es 

exmareba momxmarebels 

segmentaciaSi rac xelmisawvdomia 

CRM sistemaSi. 

 

Sedegebi 

CRM-sistema exmareba 

gaumklavdes TiToeuli Semomavali 

TxovniT da aqcios is klientad, 

romelic isev mova. amisaTvis, 

menejerebis muSaoba unda iyos 

motivirebuli,  da hqondes survili 

Tvisobrivad Secvalos sakuTari 

biznesis masStabebi. 

 

 

 

uak 681.3 

 

n. Sakaia 

akaki wereTlis saxelmwifo universiteti 

rogor exmareba CRM – sistema gayidvebSi 

reziume 

statiaSi naCvenebia Tu rogor amyarebs urTierTobas CRM M- sistema – 

TiToeul momxmarebelTan.  M-sistema xels uwyobs pirad komunikacias 

maTTan.  aris standartuli monacemTa baza, saerToa yvelasTvis, Tavisi 

etiketebiT da tegebiT. CRM sistema SesaZlebels xdis integracias 

telefoniT. 

CRM sistemis saSualebiT SegviZlia SevafasoT Cveni realuri 

movaWreebi, romlebic fasdebian imiT, rom rogor Seasruleben maTze 

davalebul konkretul garigebas. 

statiis mizania, sworad ganvsazRvroT da SevarCioT iseTi menejeri, 

romelic gamoavlens gayidvebis ganyofilebas, xels Seuwyobs masSi CRM 

sistemis danergvas, SemdgomSi ar Segviqmnis problemas urTierTobisaTvis, 

unda gaviTvaliswinoT, rom muSaoba yovelTvis ufro iafia arsebul 

monacemTa bazasTan, vidre yovelTvis moizidos axali auditoria. 

 

 

УДК 681.3 

Н. ШАКАЯ 

Государственный Университет Акакия  Церетели 

КАК CRM-СИСТЕМЫ ПОМОГАЮТ ПРОДАВАТЬ БОЛЬШЕ 

Резюме 

В статье показано, как строят отношения система CRM – с каждым клиентом.  CRM - 

система облегчает личное общение с ними. Является стандартной базой данных, общая для 

всех своих этикеток и ярлыков. Система CRM позволяет интегрирование телефоном. 

Система CRM может оценить наши реальные трейдеры, которые судят по тому, как они 

выполняются для выполнения конкретных операций.  

Цель состоит в том, чтобы CRM-система помогла обрабатывать каждую входящую 

заявку и превращать ее в клиента, который придет снова. Для этого необходимо иметь 

мотивированных к работе менеджеров и собственное желание качественно изменить 

масштабы собственного бизнеса. 
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UDC 681.3 

N.  SHAKAIA 

Akaki Tsereteli State University 

AS CRM-SYSTEM HELP TO SELL MORE 

Summary 

The article shows how to build relationships CRM system - with each client. CRM - system 

facilitates personal communication with them. It is a standard database, common to all its labels 

and tags. The CRM system allows you to integrate your phone. 

CRM system can evaluate our real traders who are judged by the way they are carried out for 

specific operations. 

The goal is to CRM-system has helped to handle each incoming request and turn it into a 

client who will come again. To do this, you must be motivated to the work of managers and their 

own desire to qualitatively change the scale of their own businesses. 
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naTela lomiZe 
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rogor da romel momxmarebelTan wyvetT urTierTobas 

 

rogorc yvelasaTvis cnobilia 

TanamSromloba niSnavs urTierT 

damokidebulebas kompaniasa da mom-

xmarebels Soris, rodesac urTier-

Tdamokidebuleba raime mizeziT 

cuddeba, am SemTxvevaSi xdeba mwar-

moeblisa da momxmareblis miznebis 

ara Tanxvedrა, rac iwvevs urTier-

Tobis gawyvetas. 

arseboben iseTi kategoriis 

momxmareblebi, romelTanac urTi-

erTTanamSromloba maTi an Tqveni 

pirobebis daucvelobis gamo SeiZ-

leba SewyvitoT. Aam statiaSi visa-

ubrebT imaze Tu rogori momxmare-

beli SegviZlia ‘’gavuSvaT’’ da ra-

tom. 

imisaTvis rom mivideT im das-

kvnamde gavuSvaT Tu ara momxmarebe-

li, saWiroa mravaljeradi gadamow-

meba da amis Semdeg analizis gake-

Teba. davuSvaT momxmarebeli xar-

javs imaze mets, vidre Tqven SegiZ-

liaT gamoimuSaoT ukeTesia, masTan 

SewyvitoT TanamSromloba, Tu ara 

da Tqveni warmoeba iqneba wamgebia-

ni. 

winaswar SemuSavebuli momgebi-

ani modeli TanamSromlobisaTvis, 

gaZlevT imis saSualebas, rom moar-

go mas momxmarebeli. imisda miuxe-

davaT Tu ras yidiT aucilebelia 

gadamowmebis mizniT gamoyoT raime 

produqcia da weliwadSi 1-jer an 

yoveldRe awarmooT misi gadamowme-

ba. 

ra situaciaSi SegviZlia mom-

xmarebeli davabrunoT 

im SemTxvevaSi Tu Tqven dakar-

geT yvela monacemi, saWiroa dafiq-

rdeT Tqvens CRM-sistemaze da da-

arwmunoT momxmarebeli imaSi vi-

Tomda mas Seecvala menejeri. 

Tu Tqven daarRvieT xelSekru-

lebis pirobebi, gansakuTrebiT im 

SemTxvevaSi Tu is arsebobs weri-

lobiTi saxiT da aqvs iuridiuli 

forma, maSin momxmarebeli Semogib-

rundebaT Tqvens sawinaaRmdegoT, 

rac Zalian sazianoa Tqveni Semdgo-

mi muSaobisaTvis. Tu gagaCniaT rai-

me xelCasaWidi imisa, rom rogorme 

‘’SemoabrunoT’’ momxmarebeli, gamoi-

yeneT igi. magaliTad muSaobis 

dros momxmarebels hqonda imedi, 

rom saWiroebis SemTxvevaSi miiReb-

da kompensacias kompaniidan magram, 

Tqven SewyviteT masTan TanamSrom-

loba, mis dasabruneblad ukve unda 

waxvideT am daTmobaze, an kidev 

momxmarebelma SegatyobinaT, rom 

ufro nakleb fasad iSova produq-

cia. Tu TqvenTvis SesaZloa igive 

produqciaze fasis dakleba gaake-

TeT es, rom ar dakargoT myidveli. 

aseTi midgoma gaZlevT saSualebas 

misceT motivi momxmarebels gaag-

rZelos TanamSromloba kompanias-

Tan, aucilebelia imuSaoT negatiu-

rad, gaaumjobeseT servisi imisaT-

vis, rom SemTxveviT ar dakargoT 

saukeTeso momxmarebeli. 
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rodisaa aucilebeli SewyvitoT 

TanamSromloba  

TanamSromlobis Sewyveta xdeba im 

SemTxvevaSi Tu: 

momxmarebeli usargebloa – yvela 

Tqveni momxmarebeli dayaviT sam 

jgufad imisda mixedviT Tu ra sar-

gebeli moaqvT maT. SeadgineT sia 

momxmareblebisa romlebmac daxar-

jes meti da CadiT im momxmareblam-

de romlebmac daxarjes nakleni 

anu sia xarjisa, klebadobis mixed-

viT. SeajameT mogeba, amis Semdeg 

gamoyaviT zemodan am jamis 80%-i, 

eseni iqnebian Tqveni mogebis momta-

ni momxmareblebi, Semdeg gamoyaviT 

80%-i darCenili siidan, eseni arian 

saSualo mogebis momtani momxmareb-

lebi, danarCeni naklebmomgebiani 

momxmareblebi, romlebmac saeWvoa 

TqvenTan iTanamSromlon. 

Tqven xarT usargeblo momxmareb-

lisaTvis – momxmareblebs mas Sem-

deg rac daiwyes TqvenTan Tanam-

Sromloba, gauCndaT axali moTxov-

nilebebi, romlebic Tqven ar SegiZ-

liaT daakmayofiloT teqnikuri ga-

umarTaobis gamo magaliTad, Tu ga-

aqvT manqanebis SekeTebis servisi, 

magram ar emsaxurebiT motocikle-

bis SekeTebas, momxmareblis moT-

xovna ki esaa da Tqven ar SegiZli-

aT misTvis raimes SeTavazeba, ami-

tom Tqven misTvis usargeblo xarT. 

Tqven gaxdiT momxmareblisaTvis 

arasaintereso – es SeiZleba dakav-

Sirebuli iyos cxovrebis stilis 

an mdgomareobis SecvlasTan. maga-

liTad momxmarebelma Sewyvita mo-

weva, magram es ar niSnavs Sewyvi-

toT sanTebelas gamoSveba is xom 

SeiZleba sxva saqmeSic gamoiyenoT, 

an iswavla manqanis marTva, magram 

Tqven ar aZlevT imis saSualebas 

dajdes manqanaze da marTos igi, is-

wavla inglisuri ena, magram Tqven 

mas saTanado samuSaos ar aZlevT. 

amdenaT Tqven momxmareblisaTvis 

gaxdiT uintereso. 

ver SeewyveT xasiaTSi – es pirvel 

rigSi ekuTvnis individualur mom-

saxurebas, Tu ar SegiZliaT momxma-

rebels miawodoT sxva specialis-

ti, romelic mas Seewyoba, ukeTesia 

masTan SewyvitoT TanamSromloba 

an repetitoris saSualebiT unda 

moamzadoT specialisti, romelic 

yovelnair momxmarebebels Seuwyobs 

xasiaTs. 

moCxubari momxmarebeli – arse-

bobs momxmarebelTa kategoria, ro-

melic yovelTvis ukmayofiloa mom-

saxurebiT, pirvelive dRidan gamo-

irCevian agresiiT da gaSineben. Tu 

gyavT aseTi momxmarebeli, Tqven-

Tvis, calke daafiqsireT misi moge-

ba, amis Semdeg miiReT gadawyveTi-

leba. SeiZleba momxmarebeli cxov-

robdes sxva regionSi, regularu-

lad gaZlevT SekveTas, magram ar 

ixdis an ixdis magram dagvianebiT, 

aseTi momxmarebeli cxadia aravis 

moewoneba da yovelTvis ver iqne-

biT loialuri. 

Tqven ukve apatieT – Tu momxma-

rebeli wavida da mizezi gasagebia, 

ar ecadoT raRacisTvis daabrunoT 

igi, radgan SemdgomSi is ufro ka-

tegoriuli iqneba da ar iqneba 

Tqveni myidveli. Tu SesTavazebT 

dajildovebas TanamSromlobisaT-

vis, SeiZleba erTxel Tamamad kidev 

‘’dagikakunoT’’. 

Mmogebaze monadire – Camoayali-

boT xangrZlivi damokidebuleba am 

tipis momxmarebelTan Zalian Zne-

lia, isini aqtiurad sargebloben 

pirvelive mogebiT, maTTvis sasur-

velia ekonomiuroba, amitom eqnebaT 

mcdeloba gagikeTon manipulireba 

da moTxovna, misceT iafad. Tu mo-

geba amowurulia daemSvidobeT. 

Tqveni pirobis dacva uaryofi-

lia – sTavazobT momsaxurebas da 



                               ნ ო ვ ა ც ი ა  –  N o v a t i o n  –  Н о в а ц и я                  № 18/2016 26 

yovelTvis RebulobT gadasaxads 

zemoT 30-50%-s, Tu momxmarebeli 

uars ambobs amis gakeTebaze da gi-

yenebT moTxovnebs, SesaZlebelia 

masTan TanamSromlobis ara marto 

gauqmeba, aramed dawyebac, radgan 

man SeiZleba gamoiwvios Tqveni da-

zaraleba, SesaZlebelia iuridiu-

ladac. 

Mmomxmarebeli ar ixdis – Tu 

Tqven gaaformeT xangrZlivi xel-

Sekruleba da SeasruleT Tqveni 

valdebuleba, magram momxmarebeli 

Tavs ikavebs gadaxdisagan dasawyis-

Sive SewyviteT masTan muSaoba, es 

gansakuTrebiT ekuTvnis maT vinc 

muSaobs internetSi an warmoadgens 

momsaxures saremonto samuSaoebSi, 

markentingSi da ase Semdeg. 

Ddrois daucveloba – muSaobT 

raime sferoSi, sadac aucilebelia 

momxmareblis Tanxmoba, magram is 

ar Cqarobs, es Tqvens wisqvilze as-

xams wyals, SegiZliaT mis zars da-

elodoT Tveebis ganmavlobaSi, mag-

ram is ar Cans, amis Semdeg procesi 

SegiZliaT SewyvitoT. 

Tqven giyeneben – zogierT Sem-

TxvevaSi isec xdeba, rom momxmare-

beli winaswar iTxovs molaparake-

bis Sedegad dadgenili Tanxis sa-

fasurad miiRos meti momsaxureba 

da saqoneli. aseTi momxmarebeli 

SeiZleba iyos ukonfliqto, magram 

TqvenTvis ver moitans mogebas, im 

SemTxvevaSic ki roca TanamSrom-

loba mimdinareobs kargad. 

saukeTeso dacilebis pirobebi   

internet maRaziisaTvis es sakiT-

xi rTuli araa – SegiZliaT gaag-

zavnoT naklebi werilebi an gamor

ToT momxmarebeli. Tu Tqven muSa-

obT momsaxurebis sferoSi, Seeca-

deT SeafasoT SesaZlo riski xel-

Sekrulebis dadebamde an Tanam-

Sromlobis dawyebamde. 

Tu ukve daiwyeT muSaoba, SegviZ-

lia girCioT: 

 gamoiyeneT yvela is kavSirebi rac 

Tqvens xelTaa: telefoni, el-fos-

ta, mesenjeri. 

 SeecadeT daSvebuli Secdoma ar ai-

RoT Tqvens Tavze. 

 gansazRvreT raSi ar eTanxmebiT 

momxmarebels. 

 SeatyobineT momxmarebels masTan 

TanamSromlobis Sewyvetis Sesaxeb. 

 Tavidan aicileT konfliqti maSi-

nac ki, roca urekavT urTierTobis 

SewyvetasTan dakavSirebiT. 

 SesTavazeT alternative im SemTxve-

vaSic ki Tu is Tqveni konkurentia. 

gansakuTrebuli pirobis Sem-

TxvevaSi, romelic Seexeba Tanam-

Sromlobis Sewyvetas, gamoaqveyneT 

is saitze, radganac klienti iyos 

gafrTxilebuli. 

momsaxureobis dacvis mizniT, 

kargi iqneba mTeli ganyofileba da-

eTmos statias mis Sesaxeb. 

zemoTTqmulidan gamomdinare 

SegviZlia vTqvaT, rom TanamSrom-

lobis Sewyveta SeiZleba iyos mom-

xmareblis iniciativa, magram sanam 

TanamSromlobas SewyvetdeT dar-

wmundiT imaSi gWirdebaT Tu Aara 

es momxmarebeli, radganac Tanam-

Sromlobis Sewyvetas TqvenTvis mo-

aqvs moraluri da materialuri da-

nakargi. 

erTi ram unda gaxsovdeT, rom 

yvela Tqveni momxmarebeli imsaxu-

rebs yuradRebas. 
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uak 681.3 

naTela lomiZe 

akaki wereTlis saxelmwifo universiteti 
rogor da romel momxmarebelTan wyvetT urTierTobas 

reziume 
statiaSi naCvenebia Tu romel momxmarebelTan unda viTanamSromloT 

ise, rom ar dazaraldes Cveni kompania da rogor momxmarebelTan 
SegviZlia SevwyvitoT urTierToba. 

imisaTvis rom mivideT im daskvnamde gavuSvaT Tu ara momxmarebeli, 
saWiroa mravaljeradi gadamowmeba da amis Semdeg analizis gakeTeba. 
winaswar SemuSavebuli momgebiani modeli TanamSromlobisaTvis, gaZlevT 
imis saSualebas, rom moargo mas momxmarebeli. 

statiis mizania, rom Tavidanve sworad ganvsazRvroT da SevarCioT 
iseTi momxmarebeli, romelic SemdgomSi ar Segviqmnis problemas 
urTierTobisaTvis, sworad davsaxoT gzebi da amocanebi, raTa 
mwarmoebelic da momxmarebelic iyos kmayofili. 

 

УДК 681.3 

НАТЕЛА ЛОМИДЗЕ 

Государственный Университет Акакиа Церетели 

С КАКИМ ПОЛЬЗОВАТЕЛЕМ ОСТАНОВИТЬ ОТНОШЕНИЯ 

Резюме 

В статье показано, как клиент должен работать вместе с тем, чтобы не повредить нашей 

компании и с какими клиентамимы можем остановить отношения. 

Для того, чтобы прийти к мысли с каким пользователем работать, вам нужно проверить 

несколько раз, а затем сделать анализ. Заранее разработать прибыльную модель 

сотрудничества,это даст вам возможность регулировать для того чтобы построить его под 

пользователя. 

Цель статьи состоит в том, чтобы определить, и выбрать пользователя, который не 

создаст проблем в отношениях, выбрать правильные пути и цели, которые будут 

удовлетворены производителем и потребителем. 

 

UDC 681.3 

NATELA  LOMIDZE 

AkakiTsereteli State University 

WHAT THE USER TO STOP THE RELATIONSHIP 

Summary 

The article shows how the client needs to work together in order to prevent damage to our 

company and what we can stop the customer relationship. 

In order to come to the user with some ideas to work, you need to check several times, and 

then do the analysis. Pre-develop a profitable model for cooperation, it will give you the ability to 

adjust in order to build it to the user. 

The purpose of this paper is to identify and select the user that will not create problems in the 

relationship, choose the right path and goals that will be met by the manufacturer and the 

consumer. 
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rogor SevqmnaT popularuli informaciuli saiti 

 

sainformcio saaiti_esaa 

adgili, sadac dainteresebul 

momxmarebels SeuZlia  miiRos 

pasuxi mis mier moTxovnil Temaze. 

Ees SeiZleba iyos axali 

sinformacio ambebis saiti. aseTi 

resursi xSirad axldeba da unda 

Seicavdes gansakuTrebul unikalur 

kontents. infosaiti__ es 

realizaciaa piradi ambiciebisa da 

ara xelfasi. igi sasiamovno 

danamatia Tqveni codnisa da 

Sromis sanacvlod. 

kargi saiti unda moicavdes 

ramodenime kriteriums: idea, 

romelic moewoneba momxmarebels 

da Semova kidec saitze. idea 

Semoiyvans saitze momxmarebels, 

magram mas unda daxvdes Sesabamisi 

interfeisi kargad gaformebuli 

dizainis saxiT. Aaseve unda qondes 

mTavari maxasiTebeli da esaa 

moxerxebuloba. Aaseve kargad unda 

iyos gakeTebuli navigacia da unda 

muSaobdes swrafad, raTa 

momxmarebels ar mouwios lodini 

da ar Seeqmnas diskomforti amis 

gamo. 

moTxovna kontentsa da Temaze 

saitis marTva unda 

emsaxurebodes mizans, rom Seqmnas 

garkveuli internetaqtivoba da 

mogvces arapirdapiri 

mogeba.miitanos didi raodenobiT 

informacia momxmareblamde da 

popularizacia gauwios mas. saitze 

mudmivi nakadis Seqmna Znelia, 

magram rodesac momxmarebeli 

saZiebo sistemaSi eZebs raime tipis 

informacias, sasurvelia Cveni 

informacia saZiebo rezultatis 

zeda poziciaze aRmoCndes. aqedan 

gamomdinare Zalian didi 

mniSvneloba eniWeba rogor 

davamatebT kontents.informaciuli 

saitisaTvis teqsturi kontenti 

warmoadgens mTavar faqtors 

warmatebisaTvis. maRalxarisaxiani 

kontenti yovelTvis iRebs 

Sesabamis gamoxmurebas, rac xSirad 

socialur gaziarebebSi gmoixateba. 

sociluri gaziareba erTgvari 

miniSnebaa imisa,rom momxmarebeli 

kontentSi sasargeblo informacias 

kiTxulobs. imisaTvis rom 

momxmarebelma Seiyvaros Tqveni 

saiti,saWiroa aramarto 

davakmayofiloT maTi 

moTxovnebi,aramed SevunarCunoT 

interesi saitze ganTavsebuli 

informaciis mimarT. Tqven 

gWirdebaT eqsperti, Sesabamisi 

kompenteciis mqone kargi avtori. 

Tu es siaaxleebis portalia, 

aucileblad unda gyavdeT 

sakuTari korespodenti, raTa 

aucileblad gqondeT unikaluri 

siaxleebi. saukeTeso mimarTuleba 

infosaitisaTvis_ esaa sakuTari 

gmocdileba.Tu Tqven dReisaTvis 

gaqvT 20-30 idea sakuTari 

masalebisTvis, maSinN Tqven 

SegiZliaT Tamamad daiwyoT Tqveni 

proeqti. Aaucilebelia, rom 
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momavalSi gamoCndes axali 

aqtualuri Temebi 

publikaciisaTvis.  

aucileblad miaqcieT 

yuradReba imas, Tu ra aris ukve 

internetSi ,ra ar aris Semosuli 

an ra aris ukve gasuli. Tu Tqveni 

sfero sakmaod viwroa, beWdviT 

gamocemebs SeuZliaT gagiwion 

seriozuli konkurencia.garda 

amisa, Tu Offline –ganyofileba 

sakmaod popularulia, 0nline –e 

SeiZleba moTxovnadi aRar iyos. 

aseTia biznesspecifika. 

Aucileblad daakvirdiT Tqvens 

sferoSi mimdinare axal movlenebs. 

Aam informaciis safuZvelze 

dawereT Tqveni piradi azri, 

momxmarebels SeTavazeT Temis 

ganxilva. 

reraitingi da sxvisi masalebis 

da siaxleebis gadabeWdva, Tu Tqven 

ar akeTebT amas raime originaluri 

maneriT, ar aris saukeTeso 

saSualeba unikaluri kontentis 

misaRebad.SeafaseT, vin warmoadgens 

Tqvens auditorias da SeiswavleT 

maTi interesebi. Aase Tqveni 

informacia gaxdeba ufro 

mimzidveli da saintereso Tqveni 

momxmareblisaTvis. 

nu iCqarebT SeqmnaT 

infoproduqti trendis qveS. Yyvela 

superpopularuli Tema swrafad 

Zveldeba. Tu Tqven SeqmniT saits, 

mag. Pokemon.go-ze, erTi Tvis 

Semdeg Tema dakargavs aqtualobas 

da Tqven momdevno wlebSi mogiwevT 

raime materialebis “ TiTidan 

gamowova”.es gansaakuTrebiT 

sainteresoa maTTvis, vinc 

dakavebulia domenebis yidva-

gayidvi.  

kidev ra aris saWiro? 

 darwmundiT, rom idea 

aqtualuria TqvenTvis 

garkveuli drois Semdegac da 

ar “aikidoT” iseTi proeqti, 

romelic male mogwyindebaT. 

 Aaucileblad SeukveTeT logo, 

rom Tqvens saits qondes “saxe”. 

airCieT saitis dizaini, 

ganyofileba da SesaZleblobebi, 

romlebic Tqven gWirdebaT. Tu 

Tqven gindaT am valdebulebebis 

delegireba da koncentracia 

gindaT gakeToT kontentze, 

mimarTeT specialists. 

 Aaucileblad miaqcieT 

yuradReba statistikas. Ees 

axladSeqmnili informaciuli 

saitisaTvis warmatebis mTavari 

maCvenebelia. 

 iyaviT yovelTvis mudam 

CarTuli Tqvens proeqtSi. 

Znelia moZebnoT iseTi vinme, 

romelic TqvensviT iqneb 

dainteresebuli am TemiT. 

raze vimuSaoT? 

miawodeT mxolod praqtikuli 

rCevebi, moiwvieT cnobili 

eqspertebi, miiReT monawileoba 

profilur RonisZiebebSi, 

“imegobreT” sxva gamomcemlebTan. 

aiReT interviu, gauziareT 

gamocdileba, iyaviT mudam axlos 

realobasTan. 

momxmareblisaTvis sasargeblo 

masalis miwodebisa da unikaluri 

kontentis miRebis  saukeTeso 

saSualebas warmoadgens Temis 

Sesaxeb ucxouri statiis 

gadaTargmna. 

arsebiTi maCvenebeli 

infosaitisa _ esaa misi 

partniorebi. rodesac Tqveni saiti 

ukve  “gauSviT” da gyavT garkveuli 

rodenobis momxmarebeli,eZebeT 

isini, visTvisac Tqven saWiro xarT. 

Mmag. Ggamomcemlobebi, romlebic 

uSveben Tqveni Tematikis 

literatures. moawyeT barteri: 
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wignis daanonsebis sanacvlod  

soc.qselSi an sitze Tqveni 

resursebis moxsenieba. 

dasawyisisTvis Tqven SegiZliaT 

SeqmnaT 20-30 masala TveSi. ra Tqma 

unda yvela maTgani ar iqneba 

interviu cnobil pirebTan, magram 

yvela masala aucilebld unda 

iyos saWiro. vizitorebisa da 

masalebis raodenoba aucileblad 

unda gazardoT. Tu raRac momentSi 

SeyovndebiT , temps daagdebT da 

mimarTavT daxmarebisTvis 

“freelancers”, Tqveni publikaciebis 

xarisxi daecema. aucileblad 

SearCieT iseTebi, vinc gamocdilia 

Tqvens TemebSi.  

moawesrigeT auditoriasTan 

urTierToba, rom gaigoT rogor 

informaci sWirdebaT 

maT.MmkiTxvelebi dainteresebuli 

arian Rirebuli masalis miRebiT _ 

Tqven ki es unda SeZloT.  

yovelTvis saWiro 

rCevaa_gaiTvliswinoT saZiebeli 

kiTxvebi Tqveni masalebis 

dasaTaurebaSi. 

axali ambebis aqtulobis vada 

yovelTvis mcirea, es niSnavs rom 

saWiroa davicvaT balnsi da 

perioduld avwioT da xelaxla 

gavaaqtiuoT arsebuli masalebi. 

Mmag. miviRoT komentarebi, 

ganvaaxloT da ise SevTavazoT 

mkiTxvels. 

Tu Tqveni saiti yoveldRiurad 

axldeba, saZiebo sistemebi amaze 

reagireben da rTaven “robots”, 

romelic axdens gverdebis 

indeqsirebas ufro swrafad.ecadeT 

moxvdeT “Google News“, “Rambler News“, 

“Liveinternet News“ maSinac ki, roca am 

SesaZleblobis mcired gjeraT. 

SeqmeniT lendigebi gamomwerTa 

bazebis SesavsebaT. CarTeT 

konteqsturi reklama, imuSaveT 

saSualo popularul “Youtube” 

blogerebTan. 

mogebis miRebis saSualebebi 

muSaoba reklamis 

SemqmnelebTan_ es pirvelia , rasac 

Tqven SegiZliaT gauwioT 

realizeba. es amarTlebs maSin, 

roca Tqveni saiti viwro speqtrisa 

da maTi analogi Zalia cotaa. 

kidev erTi saSualeba 

Semosavlis miRebisa_esaa Zlieri 

“mimosvla”,romelic aucileblad 

unda uzrunvelyoT Tqveni 

saitisaTvis. SegiZliaT fasiani 

gaxadoT wvdoma saitis masalebze. 

amisTvis gamoiyeneT masalebis 

anonsi.SeqmeniT bazebi maTTvis, vinc 

fuli gadaixada da gaugzavneT maT 

amonaweri testebidan, romliTc 

isini dainteresdnen. infosaitebs 

SeuZliaT dagexmaron Tqveni 

biznesis winwawevaSi. 

 

 

 

uak 681.3 

nino lomiZe 

akaki wereTlis saxelmwifo universiteti 

rogor SevqmnaT popularuli informaciuli saiti 

reziume 

momxmareblis dakmayofilebas didi mniSvneloba aqvs warmatebisaTvis. 

amitom dRes maRali konkurenciis pirobebSi, mniSvnelovania SevqmnaT 

saiti, romelic mosaxerxebeli da amave dros saintereso iqneba 

momxmreblisaTvis. Cven gvaqvs sul ramodenime wami imisTvis , rom 



№ 18/2016                   ნ ო ვ ა ც ი ა  –  N o v a t i o n  –  Н о в а ц и я         

 

31 

vizitorze movaxdinoT kargi STabeWdileba da mivawodoT misTvis saWiro 

informacia.  

statiis mizania, dagvanaxos rom informaciuli saiti _ es aris kargi 

saSualeba gamocdilebis gaziarebisaTvis da dainteresebuli auditoriis 

yurdRebis miqcevisaTvis. Ees is proeqtebia, romlebic iTxoven mTeli 

Zalisxmevis Cadebas da yuradRebis miqcevas.  droT ganmavlobaSi maT 

SeuZliaT moitanon sagrZnobi mogeba da mogexmaroT biznesis 

ganviTarebaSi. 

 

 

УДК 681.3 

НИНО ЛОМИДЗЕ 

Государственный Университет Акакия  Церетели 

КАК СОЗДАТЬ ПОПУЛЯРНЫЙ САЙТ ДЛЯ ИНФОРМАЦИИ 

Резюме 

Удовлетворенность пользователей имеет большое значение для успеха. Таким образом, 

на сегодняшний день очень конкурентная среда, важна для создания веб-сайт, который 

является удобным и в то же время интересным для пользователей. У нас есть всего 

несколько секунд, чтобы произвести хорошее впечатление на посетителей и предоставить 

им необходимую информацию. 

Цель состоит в том, чтобы продемонстрировать, что это хорошая возможность для 

обмена информации на сайте и большое достижение для заинтересованной аудитории.  Это 

проекты, которые востребованы и нужно приложить все усилия, чтобы привлечь внимание. 

Со временем они могут принести значительные выгоды, и мы будем оказывать помощь в 

развитии бизнеса. 

 

 

UDC 681.3 

NINO LOMIDZE 

 Akaki Tsereteli State University 

HOW TO CREATE A POPULAR WEBSITE FOR INFORMATION 

Summary 

User satisfaction is very important for success. Thus, to date, very competitive environment, it 

is important to create a website that is user friendly and at the same time interesting for the users. 

We have only a few seconds to make a good impression on visitors and provide them with the 

necessary information. 

The goal is to demonstrate that this is a good opportunity for the exchange of information on 

the site and is a great achievement for the interested audience. These are projects that are in 

demand and the need to make every effort to attract attention. Over time, they can bring significant 

benefits, and we will assist in business development. 
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yurZnis wipwidan zeTis eqstraqciis sawarmoo  

eqsperimentis dagegmva  
(samuSao Sesrulebulia SoTa rusTavelis erovnuli samecniero   

fondis granti FR/368/3-200/14 farglebSi) 

 

yurZnis wipwis burbuSeladan 

zeTis eqstraqciis sawarmoo 

eqsperimentis centraluri kompozi-

ciuri rotatabeluri dagegmvis 

matrica da cdebis Sedegebi moyva-

nilia cxr. 1-Si wiTeli yurZnis 

wipwisaTvis da cxr.2–Si TeTri 

yurZnis wipwisaTvis. dagegmvis 

SerCeul matricaSi Sevida oTxi 

faqtori: eqtraqciis temperatura t, 

misi xangrZlivoba m, gamxsnelisa 

da burbuSelas masuri   Tanafar-

doba n da pulsaciisas rxevebis 

sixSire T. 

                                                                                                  

cxrili 1 

wiTeli yurZnis wipwis burbuSeladan zeTis eqstraqciis eqsperimentis 

dagegmvis matrica da cdebis Sedegebi                                                                                                             

№ 
rigze 

Catarebis № X1 X2 X3 X4 Y1,   kg/t 

( B ) 

Y2,  dol /t 

(E) 

Y2/ Y1 

(D) dol/kg 

1 19 -1 -1 -1 -1 115 148 1,29 

2 3 1 -1 -1 -1 123 166 1,35 

3 7 -1 1 -1 -1 143 168 1,17 

4 1 1 1 -1 -1 151 186 1,23 

5 15 -1 -1 1 -1 145 170 1,17 

6 11 1 -1 1 -1 153 200 1,31 

7 2 -1 1 1 -1 161 190 1,18 

8 5 1 1 1 -1 181 220 1,21 

9 12 -1 -1 -1 1 109 148 1,36 

10 4 1 -1 -1 1 141 166 1,18 

11 6 -1 1 -1 1 137 168 1,23 

12 8 1 1 -1 1 169 186 1,1 

13 10 -1 -1 1 1 139 170 1,22 

14 13 1 -1 1 1 171 200 1,17 

15 23 -1 1 1 1 167 190 1,14 

16 20 1 1 1 1 199 220 1,1 

17 9 -2 0 0 0 133 145 1,09 

18 18 2 0 0 0 173 193 1,11 
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19 21 0 -2 0 0 121 165 1,36 

20 14 0 2 0 0 177 205 1,16 

21 16 0 0 -2 0 115 157 1,36 

22 22 0 0 2 0 175 213 1,22 

23 24 0 0 0 -2 151 185 1,22 

24 17 0 0 0 2 163 185 1,13 

25 25 0 0 0 0 165 185 1,12 

26 26 0 0 0 0 165 185 1,12 

27 27 0 0 0 0 165 185 1,12 

28 28 0 0 0 0 165 185 1,12 

29 29 0 0 0 0 165 185 1,12 

30 30 0 0 0 0 165 185 1,12 

31 31 0 0 0 0 165 185 1,12 

                                                                                                         

                                                                                                            cxrili 2 

TeTri yurZnis wipwis burbuSeladan zeTis eqstraqciis eqsperimentis 

dagegmvis matrica da cdebis Sedegebi 

№ 
rigze 

Catarebis 

№ 

X1 X2 X3 X4 Y1,   kg/t 

( B ) 

Y2,  dol /t 

(E) 

Y2/ Y1 

(D) dol/kg 

1 19 -1 -1 -1 -1 101 150 1,48 

2 3 1 -1 -1 -1 109 164 1,5 

3 7 -1 1 -1 -1 125 166 1,33 

4 1 1 1 -1 -1 133 180 1,35 

5 15 -1 -1 1 -1 129 168 1,3 

6 11 1 -1 1 -1 137 194 1,42 

7 2 -1 1 1 -1 153 184 1,2 

8 5 1 1 1 -1 161 210 1,3 

9 12 -1 -1 -1 1 95 150 1,58 

10 4 1 -1 -1 1 123 164 1,33 

11 6 -1 1 -1 1 119 166 1,39 

12 8 1 1 -1 1 147 180 1,22 

13 10 -1 -1 1 1 123 168 1,36 

14 13 1 -1 1 1 151 194 1,28 

15 23 -1 1 1 1 147 184 1,25 

16 20 1 1 1 1 175 210 1,2 

17 9 -2 0 0 0 115 148 1,29 

18 18 2 0 0 0 151 188 1,24 

19 21 0 -2 0 0 109 164 1,5 

20 14 0 2 0 0 157 196 1,25 

21 16 0 0 -2 0 101 156 1,54 

22 22 0 0 2 0 157 204 1,3 
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23 24 0 0 0 -2 133 180 1,35 

24 17 0 0 0 2 141 180 1,28 

25 25 0 0 0 0 145 180 1,24 

26 26 0 0 0 0 145 180 1,24 

27 27 0 0 0 0 145 180 1,24 

28 28 0 0 0 0 145 180 1,24 

29 29 0 0 0 0 145 180 1,24 

30 30 0 0 0 0 145 180 1,24 

31 31 0 0 0 0 145 180 1,24 

 

regresiis koeficientebis arse-

biTobas vamowmebdiT stiudentis 

kriteriumiT utyuarobis 0,95 doni-

sa da f2=30 Tavisuflebis 

xarisxisaTvis, xolo miRebuli 

regresiis gantolebebis 

adekvaturobas vamowmebdiT fiSeris 

kriteriumiT. statistikurad araar-

sebiTi efeqtebis gamoricxvis Sem-

deg miviReT Semdegi saxis adekva-

turi regresiis gantolebebi:  

 

 

wiTeli yurZnis wipwisaTvis:
       

Y1 = 165 + 10 X1 +14X2+15X3+3X4+6X1X4-3X1
2-4X2

2-5X3
2-2X4

2;                   (1) 

 

Y2 = 185+12X1+10X2+14X3+3X1X3-4X1
2;                                                          (2) 

           

  D=Y2/Y1.                                                                                                             (3)
                      

    
      

 

 

TeTri yurZnis  wipwisaTvis: 

Y1 = 145 + 9 X1 +12X2+14X3+2X4+  5X1X4-3X1
2-3X2

2-4X3
2-2X4

2;                     (4) 

 

Y2 = 180+10X1+8X2+12X3+3X1X3-3X1
2;                                                              (5) 

 

D=Y2/Y1.                                                                                                                (6)             
 

 

gantolebebi (1), (2), (4)  da (5) 

eqsperimentuladaa miRebuli, xolo 

gantolebebi (3) da (5) maTganaa Sem-

dgomi damuSavebiT gamoyvanili. 

amasTan, gantoleba (3) da (6) warmo-

adgens erTeuli miznobrivi 

produqtis warmoebaze energetikul 

TviTRirebulebas, Sesabamisad, 

wiTeli da TeTri yurZnis 

wipwisaTvis. 

miRebuli regresiis gantolebe-

bis  statistikuri analizis 

Sedegebi mocemulia cxr.3 da cxr.4–

Si, Sesabamisad, wiTeli da TeTri 

yurZnis wipwisaTvis.  yvela Sem-

TxvevaSi kmayofildeba piroba:  Fsa-

angar.  <  Fkrit.    [58]. 
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cxrili 3 

regresiis gantolebebis adekvaturobis statistikuri analizis Sedegebi 

(wiTeli yurZnis wipwisaTvis) 

prametrebi 

Y(i) 

f1 f2 S2y S2 ara-

ad 
 t 0,95:31 Fsaan Fkr 

B0  (Y1), kg/t 6 16 7,5 17,350 0,95 2,447 2,313 3,92 

E (Y2),dol/t  6 19 7,1 15,950 0,95 2,447 2,246 3,89 

  

                                                                cxrili 4 

regresiis gantolebebis adekvaturobis statistikuri analizis Sedegebi 

(TeTri yurZnis wipwisaTvis) 

prametrebi 

Y(i) 

f1 f2 S2y S2 ara-

ad 
 t 0,95:31 Fsaan Fkr 

B0  (Y1), kg/t 6 16 6,6 18,150 0,95 2,447 2, 750 3,92 

E (Y2),dol/t  6 19 6,2 16,150 0,95 2,447 2, 573 3,89 

 

miRebul regresiis gantolebeb-

Si Xi  cvladebi kodirebul mas-

StabSia mocemuli. maT naturalur 

masStabSi gadayvanas movaxdenT eq-

sperimentis pirobebis gaTvaliswi-

nebiT Semdegi formulebiT:      

X  = (t - 60)/10;   X  =  (m - 60)/10;      X  = n - 

7;            X  = T - 3.                          (7) 

 gamoZaxilebis zedapirebis er-

Tzomadi kveTebi, romelebic      (1) 

– (5) gantolebebis mixedviTaa age-

buli, mocemulia nax.2,  nax. 3-ze.   

yoveli faqtorisaTvis grafikebi 

agebulia im pirobiT, rom danarCeni 

faqtorebis mniSvnelobebi dafiqsi-

rebuli iyos ZiriTad (nulovan) 

doneze.  

miRebuli regresiis gantolebe-

bis analizi gviCvenebs, rom     yve-

la faqtori mniSvnelovnad moqme-

debs optimizaciis SerCeul 

parametrebze. 

X1 faqtoris cvlilebiT optimi-

zaciis parmetrebi parabolurad 

icvlebian ise, rom E da B0    para-

metrebs aqvT gamoxatuli maqsimume-

bi eqsperimentis areSi an masTan ax-

lo, xolo D parametrs  eqsperimen-

tis areSi aqvs maqsimumi wiTeli 

wipwisaTvis da minimumi – TeTri 

wipwisaTvis (eqsperimentis centris 

axlos, marjvniv, Tumca es sididee-

bi ar arian mkveTrad gamoxatuli 

(saSualo mniSvnelobasTan axlo-

saa). 

 X2 faqtoris gavleniT optimi-

zaciis B0 parmetri parabolurad 

izrdeba ise, rom eqsperimentis are-

Si maqsimumi ar Cans, xolo paramet-

ri    E  wrfivad izrdeba.  rac See-

xeba  D parmetrs, is parabolurad 

icvleba minimumiT eqsperimentis 

centrTan axlos, marjvniv. 

gansakuTrebul gavlenas miznob-

rivi produqtis gamosavlianobasa 

da energodanaxarjebze axdens X3 

faqtori (fardoba "eqstragenti/wip-

wa"). faqtoris gazrdiT B0 paramet-

ri parabolurad icvleba ise, rom 

maqsimumi (+1) – (+2) intervalSi un-

da veZeboT; rac Seexeba E paramet-

rs, is orive saxis wipwisaTvis  

wrfivad izrdeba (nax.2–nax.3).  D par-

metri X3 faqtoris gazrdiT parabo-

lurad icvleba mkveTrad gamosaxu-

li minimumiT eqsperimentis cen-

trTan axlos, marjvniv.
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X4 faqtors aqvs mkveTrad gamo-

saxuli maqsimebi B0   

parametrebisaTvis ZiriTad 

donesTan axlos, marjvniv. xolo am 

faqtoris  cvlileba E  parametreb-

ze gavlenas praqtikulad ar axdens 

(nax.2–nax3). rac Seexeba D parmetrs, 

is orive saxis wipwisaTvis X4 

faqtoris cvlilebiT parabolurad 

icvleba mkveTrad gamoxatuli 

minimumiT eqsperimentis centris 

axlos, marjvniv. 

optimizaciis B0 parametrisaTvis 

ormagi efeqtebis zedapirebi 

aCvenebs, rom  yvela efeqts garda 

Y1(X1X4) efeqtisa, orive saxis 

yurZnis wipwisaTvis aqvs 

amozneqili paraboloidis forma 

eqsperimentis areSi,   romelTa 

pikebis koordinatebi mocemulia 

cxr.5–Si. Y1(X1X4) efeqtebis 

zedapirebs rogorc wiTeli, ise 

TeTri yurZnis wipwisaTvis aqvT 

unagiris forma eqstremaluri  

wertilebis gareSe. 

                                                                                                             

cxrili 5 

ormagi efeqtebis lokaluri eqstremaluri wertilebis koordinatebi 

ormagi 

efeqtebi 

wiTeli yurZnis wipwa TeTri yurZnis wipwa 

Xi Xj SeniSvna Xi Xj SeniSvna 

X1X2 X1=1,68 X2=1,75 – X1=1,5 X2=2 – 

X1X3 X1=1,68 X3=1,5 – X1=1,5 X3=1,75 – 

X1X4 – – ar 

iZebneba 

– – ar 

iZebneba 

X2X3 X2=1,75 X3=1,5 – X2=2 X3=1,75 – 

X2X4 X2=1,75 X4=0,75 – X2=2 X4=0,5 – 

X3X4 X3=1,5 X4=0,75 – X3=1,75 X4=0,5 – 

 

miRebuli Sedegebis winaswari 

analizi gviCvenebs, rom miznobrivi 

produqtis maqsimaluri 

gamosavlianoba unda veZeboT, roca 

Xi ≥ 1, rac srul SesabamisobaSia  

optimizaciis B0  parametrisaTvis 

regresiis gantolebis erTzomadi 

kveTebis analizisas gakeTebul 

daskvnebTan

. 

 

 

uak 631.147 
g. gorgoZe, i. boWoiZe, n. sinauriZe, m. gabiZaSvili 

akaki wereTlis saxelmwifo universiteti 

yurZnis wipwidan zeTis eqstraqciis sawarmoo  

eqsperimentis dagegmva 

reziume 

statiaSi ganxilulia yurZnis wipwis burbuSeladan zeTis eqstraqciis 

sawarmoo eqsperimentis centraluri kompoziciuri rotatabeluri dageg-

mvis matrica. miRebuli Sedegebis analizi gviCvenebs, rom miznobrivi 

produqtis maqsimaluri gamosavlianoba unda veZeboT, roca Xi ≥ 1, rac 
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srul SesabamisobaSia  optimizaciis B0  parametrisaTvis regresiis 

gantolebis erTzomadi kveTebis analizisas gakeTebul daskvnebTan. 
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ПЛАНИРОВАНИЕ ПРОИЗВОДСТВЕННОГО ЭКСПЕРИМЕНТА ЭКСТРАКЦИИ 

МАСЕЛ ИЗ ВИНОГРАДНЫХ СЕМЯН 

Резюме 

В статье рассмотрена матрица центрального композиционного ротатабельного 

планирования производственного эксперимента экстракции масел из стружки виноградных 

семян. Полученные данные свидетельствуют, что максимальный выход целевого продукта 

надо искать при  Xi ≥ 1, что полностью соответствует выводам анализа сечений уровнений 

регрессии для параметра оптимизации B0.  
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DESIGN OF EXPERIMENT FOR PRODUCTION OF GRAPE-SEED EXTRACT OIL 

Summary 

The paper dwells on central composite rotatable design matrix for experiment aiming at 

production of grape-seed oil. Analysis of findings has shown that we should seek maximal yield of 

target product, when Xi ≥ 1, that is full compliance with conclusions made during analysis of one-

dimensional sections of optimization B0 regression equation.  
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eTerzeTebis gamoyofisa da analizis meTodebi 

 

eTerzeTebiani flora daaxloe-

biT mcenareebis 3000 saxeobas iT-

vlis, romelTa didi nawili mSral 

subtropikebze modis. sawarmoo 

mniSvneloba 150-200 eTerzeTs aqvs, 

romlebic gamoiyenebian kosmetika-

Si, parfiumeriaSi, kvebis da farma-

cevtul mrewvelobaSi [1]. 

mcenareebi eTerzeTebs, rogorc 

wesi, mcire raodenobiT Seicaven – 

0,01-1,0%-is raodenobiT, Tumca 

gvxvdeba iseTi saxeobebi, romlebic 

eTerzeTebs Seicaven 10,0% da 20-

22%-is raodenobiTac ki (mixakis 

kokrebi). pirveli etapi, romelic 

win uswrebs eTerzeTebis analizs, 

aris maTi gamoyofa. bunebrivi ned-

leulidan eTerzeTebis gamoyofis 

meTodebi maTi Semdgomi analizis 

mizniT Semdegia: wylis orTqliT 

gadadena, eqstraqcia, myar sorben-

tebze da kriodamWerebze koncen-

trireba, anfleraJi [2, 3]. 

mcenareuli masalisagan eTer-

zeTebis gamoyofis yvelaze gavrce-

lebuli meTodia wylis orTqliT 

gadadena. farmakopeas XI gamocemaSi 

moyvanilia mcenareuli masalisagan 

eTerzeTebis hidrodistilaciis 

daxmarebiT gamoyofis 4 meTodi. am 

meTodebSi iyeneben sxvadasxva kon-

struqciis minis xelsawyoebs, rom-

lebic saSualebas iZlevian ±0,02 

ml-is sizustiT gaizomos gamoyofi-

li zeTis moculoba [4]. 

eTerzeTis gamosavalsa da Sed-

genilobaze gavlenas axdens mcera-

neuli nedleulis winaswari momza-

deba da gadadenis xangrZlivoba. 

garda amisa mniSvneloba aqvs or-

Tqlis temperaturas da wnevas. ga-

daxurebuli orTqliT gadadenis 

dros procesis xangrZlivoba mcir-

deba, zeTis gamosavlianoba yvela-

ze srulia, amitom mravali eTerze-

Tebis gansazRvris laboratoriuli 

meTodis uaryofiTi mxarea mcire 

sizuste da mcenareuli nedleulis 

sawarmoo gadamuSavebis principeb-

Tan SeuTavsebloba. hidrodistala-

ciis upiratesobaa – eTerzeTis 

sufTa saxiT miRebis SesaZlebloba, 

xolo nakli – eTerzeTis Termola-

biluri komponentebis daSla da 

sxvadasxva qimiuri gardaqmna maRa-

li temperaturebis zemoqmedebiT. 

arsebobs eTerzeTebis gamoyofis 

kombinirebuli meTodi orTqliT 

gadadenisa da maTi distilatebidan 

organuli gamxsnelebiT eqstraqci-

is SeTavsebis saSualebiT.  

eTerzeTebis gamoyofisa da kon-

centrirebis meore meTodia aqro-

ladi nivTierebebis daWera sorben-

tebiT (tenaksi, polisorbi) an kri-

odamWerebiT. es meTodi mosaxerxe-

belia im SemTxvevaSi, roca aucile-

belia adviladaqroladi nivTiere-

bebis gamokvleva airovan nimuSebSi. 

aqroladi nivTierebebis Semcvel 

garkveuli moculobis airs atare-

ben sorbentian milSi an kapilarSi, 

romelic Txevadi azotiT civdeba. 

amis Semdeg sorbentiani milis an 
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kriodamWeris swrafi gaxurebiT 

200-2050C temperaturamde air-mata-

reblis nakadSi, eTerzeTebi gada-

dian qromatografis svetSi. es pro-

cedura dakavSirebulia labiluri 

naerTebis daSlisa da izomerizaci-

is riskTan.  

eTerzeTebis eqstraqcias atare-

ben im SemTxvevaSi, roca misi kom-

ponentebi Termostabiluria da ga-

nicdian destruqcias wylis or-

TqliT gadadenis dros. eqstraqci-

as atareben duRilis dabali tempe-

raturis mqone organuli gamxsne-

lebiT (petroleinis eTeri, dieTi-

leTeri, acetoni da sxva). xSirad 

eqstraqcias anxorcieleben garkveu-

li drois ganmavlobaSi (zogjer 

ramdenime dRe-Ramemde) soqsletis 

tipis aparatSi. miRebuli eqstraq-

tis koncentrireba mimdinareobs 

aorTqlebiT inertuli airis nakad-

Si an wnevis SemcirebiT dabal tem-

peraturebze. am meTodis upirateso-

bas SeiZleba mivakuTvnoT nimuSidan 

Termolabiluri da mcired aqro-

ladi nivTierebebis gamoyofis Se-

saZlebloba, naklovanebebs – gamo-

nawvlilis koncentrirebis auci-

lebloba (SeiZleba gamoiwvios ad-

vilad aqroladi nivTierebebis da-

kargva), airovani qromatografis 

svetis amaorTqleblis araaqrola-

di SenaerTebiTa da maTi daSlis 

produqtebiT dabinZurebis SesaZ-

lebloba.  

anfleraJis saSualebiT gamoyo-

fen eTerzeTebs, romelTa Semcve-

loba nedleulSi Zalian mcirea 

(vardis, landiSis yvavilebi da 

sxva).   

gamowurva meTodia, romelsac 

iyeneben msxvil sacavebSi moTavse-

buli eTerzeTebiT mdidari nedle-

ulisaTvis. es meTodi SemuSavebu-

lia citrusebis – limoni, forTo-

xali, bergamoti –  nayofis kanisa-

gan zeTis misaRebad. gamoyofili 

eTerzeTebi gamoirCevian ufro ma-

Rali xarisxiT, vidre gadadeniT 

miRebuli [2]. 

eTerzeTebis da terpenuli nae-

Tebis, rogorc maTi Semadgeneli 

nawilis, analizis mTavri Tavisebu-

rebaa, rom mcenareebSi isini ufro 

xSirad gvxvdebian rTuli narevebis 

SemadgenlobaSi, romlebic Seicaven  

ramdenime aTeul individualur niv-

Tierebas gansxvavebuli koncentra-

ciiT.  

eTerzeTebis namdvilobas adge-

nen maTi fizikur-qimiuri Tvisebe-

bis mixedviT. gansazRvraven moqmedi 

nivTierebebis fers, suns, gemos, 

simkvrives, xvedriT brunvas, garda-

texis maCvenebels, spirtSi xsnado-

bas, mJavur da eTerul ricxvs, Sed-

genilobas [5]. 

eTerzeTebis simkvrive meryeobs 

0,69-1,188 zRvrebSi. polarizaciis 

sibrtyis brunvis kuTxe asaxavs op-

tikurad aqtiuri nivTierebebis Sed-

genilobas, da radganac eTerzeTebi 

warmoadgenen optikurad aqtiuri 

nivTierebebis narevs, amitom pola-

rizaciis sibrtyis brunvis kuTxe 

aris narevSi Semavali ingrediente-

bis brunvis kuTxeebis jami da igi 

gviCvenebs eTerzeTis xarisxs. eTer-

zeTebis spirtSi (96% an 70%-Si) 

xsnadoba iZleva warmodgenas misi 

namdvilobisa da xarisxis Sesaxeb. 

naxSirwyalbadebis umravlesoba 

cudad ixsneba spirtSi, gansakuTre-

biT ganzavebulSi. xsnadobis norme-

bidan gadaxra warmoadgens eTerze-

Tis uxarisxobis kriteriums.  

eTerzeTebis xarisxobrivi maC-

veneblebis dasadgenad sazRvraven 

mJavur da eTerul ricxvs (aceti-

lirebamde da mis Semdeg). Tavisufa-

li spirtebis raodenobas eTerze-

TebSi adgenen acetilirebis da 
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eTeruli ricxvis gansazRvris gziT 

(acetilirebamde da mis Semdeg) [2,5]. 

sawyis etapebze eTerzeTebs Se-

iswavlidnen e. w. klasikuri meTo-

debiT: gansazRvravdnen fizikur 

Tvisebebs (simkvrives, polarizaciu-

li sxivis brunvis kuTxes, gardate-

xis maCvenebels, gayinvis, lRobis, 

duRilis temperaturebs) da qimiur 

maCveneblebs (eTerul da mJavur 

ricxvebs, eTerul ricxvs acetili-

rebis Semdeg). eTerzeTebis mTavari 

komponentebis raodenobas gansaz-

Rvravdnen qimiuri meTodebiT (spir-

tebis acetilireba, eTerebis Sesap-

vna, fenolebis eqstraqcia tuteebis 

wyalxsnarebiT). eTerzeTebis Tvi-

sobrivi Sedgenilobis gansazRvri-

saTvis axdendnen maT fraqcionire-

bas jgufuri qimiuri reaqciebis sa-

SualebiT an gadadenas individua-

luri SenaerTebis gamoyofis miz-

niT, romelTa identificireba mim-

dinareobda maTi kristaluri war-

moebulebis temperaturebisa da da-

maxasiaTebeli qimiuri reaqciebis 

mixedviT.  

1940-1960 ww periodi xasiaTdeba 

eTerzeTebis analizSi dayofisa da 

analizis axali fizikur-qimiuri me-

Todebis SemotaniT, rogoricaa 

qromatografia – Txelfenovani, qa-

Raldis, sveturi da airsiTxuri 

qromatografia terpenuli naerTe-

bis narevebis dasayofad speqtros-

kopuli meTodebis (ultraiisferi-, 

infrawiTeli-, birTvul-magnituri 

speqtroskopia, rentgenostruqturu-

li meTodi) gamoyenebiT.  

Txelfenovanma da qaRaldis 

qromatografiam didi roli Seas-

rula terpenebis narevebis kvleveb-

Si. es meTodebi saSualebas iZleva 

Catardes ZiriTadi komponentebis 

Tvisobrivi da naxevrad raodenobi-

Ti gansazRvra. Txelfenovani qro-

matografiis meTodiT eTerzeTebis 

dayofisaTvis sorbentis saxiT yve-

laze xSirad iyeneben silikagels 

da aluminis oqsids. dayofis dros 

moZrav fazas warmoadgens n-heqsani, 

benzoli, qloroformi da maTi na-

revebi eTilacetatTan, petrolei-

nis eTerTan erTad. spirtebi SeiZ-

leba davaciloT meTilis spirtisa 

da wylis narevSi (7:3) parafiniT an 

silikonis zeTiT damuSavebul fe-

nebze. karbonilur naerTebs gana-

calkeveben sistemebSi, romlebic 

Seicavs eTilacetats: eTilacetati 

– n-heqsani (3:17, eTilacetati – 

qloroformi (1:9), eTilacetati – 

benzoli (3:17). deteqtirebas atare-

ben qromatogramebis dasxivebiT 

ultraiisfer-sinaTlegi an rentgen-

gamamJRavneblebis (50% gogirdmJava, 

zogjer vanilinis an anisis alde-

hidis damatebiT, stibiumis qlori-

di, fosformolibdenis mJava) daxma-

rebiT. meTodis naklia analizis 

xangrZlivoba, dayofis mcire efeq-

turoba, narevis komponentebis rao-

denobrivi gansazRvris  dabali si-

zuste [2, 6, 7]. 

speqtroskopuli meTodebis (ui-, 

iw-, bmr-speqtroskopiis) gamoyeneba 

SesaZlebelia mxolod eTerzeTebi-

dan terpenebis individualuri sa-

xiT gamoyofis Semdeg. maTi gamoye-

neba dReisaTvis gamarTlebulia 

pirvelad gamoyofili nivTierebe-

bis struqturis dasadgenad [8]. 

ultraiisferi speqtroskopia 

zogjer gamoiyeneba terpenebis 

struqturaSi SeuRlebuli qimiuri 

bmebis arsebobisa da xasiaTis gan-

sazRvrisaTvis. vudvordis mier Se-

moTavazebuli da fizeris mier sa-

xeSecvlili empiriuli wesebiT Se-

iZleba vivaraudoT maRali intensi-

vobis STanTqmis zolis maqsimumis 

mdebareoba iseT sistemebSi, rogo-

ricaa SeuRlebuli dienebi, triene-

bi, ketonebi. STanTqmis zolis maq-
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simumis mdebareoba ganisazRvreba 

ZiriTadi qromoforis bunebiT da 

misi Canacvlebis xarisxiT.  

infrawiTeli speqtroskopia 

mniSvnelovnad avsebs ultraiisfr 

speqtroskopias. terpenebis qimii-

saTvis yvelaze mniSvnelovania speq-

tris ori ubani. STanTqmis zolebi 

daaxloebiT 3650-2650 sm-1 ubanSi 

(Tu ar CavTvliT С-Н rxevebs) ter-

penebis SemTxvevaSi TiTqmis yovel-

Tvis damaxasiaTebelia О-Н bmebis 

rxevebisaTvis. swori interpretaci-

is SemTxvevaSi am ubanSi STanTqmis 

zolebi SeiZleba mowmobdnen hid-

roqsi- an misi monaTesave jgufebis 

arsebobas. STanTqma speqtris meore 

da ufro mniSvnelovan ubanSi (daax-

loebiT1820-1640 sm-1), Tu igi sakma-

risad intensiuria, Cveulebriv pa-

suxobs С=О rxevebs. am ubanSi STan-

Tqmis maqsimumis mdebareobis mixed-

viT SeiZleba ganisazRvros warmo-

adgens Tu ara naerTi najer an Se-

uRlebul eTers, aldehids, ketons, 

mJavas, laqtons an anhidrids. mniS-

vnelovani, magram naklebad zogadia 

speqtris sxva ubanSi STanTqmis mo-

nacemebi. magaliTad, STanTqmis sus-

ti zoli ubanSi  3050 sm-1 mowmobs 

ciklopropanis rgolSi meTilenis 

jgufebis arsebobas.  

adre birTvul-magnituri rezo-

nansis gamoyeneba terpenebis qimiaSi 

SezRuduli iyo protonuli rez-

rnansisgamoyenebiT, romelsac xma-

robdnen zogierTi naerTebis, maga-

liTad, φ-santoninis struqturis 

dasadgenad. axla protonuli rezo-

nansi farTod gamoiyeneba terpenoi-

debis struqturebis kvlevisaTvis.  

maRalefeqturi Txevadi qroma-

tografia (mevq) SezRudulad gamoi-

yeneba eTerzeTebis analizis dros, 

rac dakavSirebulia erTis mxriv 

qromatografiuli svetebis dabali 

efeqturobiT, da meore mxriv, xSi-

rad gamoyenebuli ui-speqtroskopu-

li deteqtorebis maRali seleqtiu-

robiT. mevq zogjer gamoiyeneba ni-

muSebis winaswari fraqcionirebi-

saTvis. magram am meTodis mniSvne-

lovani upiratesobaa mcireaqrola-

di da Termolabiluri SenaerTebis 

analizis SesaZlebloba.  

air-siTxuri qromatografia Za-

lian farTod gamoiyeneba terpenu-

li naerTebis rTuli narevebis Se-

saswavlad. es SemdegiTaa ganpirobe-

buli: terpenoidebs aqvT duRilis 

temperatura 150-dan 3500? da sakma-

risi parcialuri wneva am meTodiT 

analizis Casatareblad. air-siTxu-

ri qromatografia warmoadgens yve-

laze efeqtur meTods rTuli nare-

vebis dasacileblad, igi SeiZleba 

gamoyenebuli iqnes identifikaciis 

speqtrskopul meTodebTan erTad. 

terpenebis narevebis analizisaTvis 

xmaroben sxvadasxva uZrav Txevad 

fazebs didi diapazonis polaru-

lobiT – arapolarulidan (SE-30, 

OV-101) polarulamde (karbovaqsi 20 

М). arapolaruli uZravi fazis sae-

tebze naerTebi eluirdeba maTi du-

Rilis temperaturebis Sesabamisad: 

jer monoterpenebi, Semdeg di- da 

triterpenebi. JangbadSemcveli naer-

Tebi yovndeba ufro didxans, vidre 

Sesabamisi naxSirwyalbadebi. radga-

nac kapilaruli svetebi ufro efeq-

turad ganacalkeveben narevebs, ma-

Ti moxmarebis tendencia mudmivad 

matulobs. am meTodis mgrZnobelo-

ba ganisazRvreba gamoyenebuli de-

teqtoris tipiT. qromatografiis 

Casatareblad mikroSpricis daxma-

rebiT qromatografis amaorTqle-

belSi SeyavT eTerzeTis mcire sin-

ji (0,001 mkl) da aorTqleben 2500? 

temperaturaze. am milSi mudmivad 

gamdinare air-matareblis (Cveuleb-
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riv heliumi, wyalbadi an azoti) 

zemoqmedebis Sedegad eTerzeTi or-

Tqlis saxiT gadaadgildeba milSi. 

erTdroulad svetis temperatura 

izrdeba 500?-dan 2200?-mde 3-4 

gad/wT siCqariT. svetis Siga zeda-

piri dafarulia polimeruli bune-

bis neitraluri siTxis Txeli fe-

niT (0,25 mikroni). eTerzeTebis kom-

ponentebs gaaCniaT gansxvavebuli 

adsorbciuli swrafva Txevadi fa-

zisadmi, ris gamoc eTerzeTebis Se-

madgeneli nivTierebebi svetis gas-

wvriv gadaadgildebian gansxvavebu-

li siCqariT. amis Sedegad svetidan 

komponentebi gamodian calkeuli 

nivTierebebis saxiT. Cveulebriv 

eTerzeTebis analizis xangrZlivo-

ba aris ara umetes 30-40 wT. Tana-

medrove meTodikebSi calkeuli niv-

Tiereba SeiZleba gamoTides 3-7 wm-

is ganmavlobaSi. amrigad, analizis 

ganmavlobaSi SesaZlebelia aseu-

lobiT nivTierebis aRmoCena. sveti-

dan gamosuli nivTierebebis aRmoCe-

nis mTavari meTodia ionizaciur-

alis deteqtireba. am mizniT svetis 

gamomaval bolos uerTeben deteq-

tors, romelic warmoadgens Txel 

mils wyalbadis aliT. alSi mox-

vedrili nivTiereba ionizdeba maRa-

li temperaturis moqmedebiT da aR-

moaCenen am ionebis saSualebiT. io-

nebis raodenoba alSi nivTierebis 

proporciulia alSi nivTierebis 

raodenobis. qromatografiuli ana-

lizis Catarebis Sedegad miiReba 

qromatograma pikebis saxiT. pikebis 

zoma aCvenebs sinjSi nivTierebis 

raodenobas.  

dReisaTvis eTerzeTebis kvle-

vis ZiriTadi meTodebia air-siTxu

ri qromatografiisa da mas-speq-

troskopiis erTdrouli gamoyeneba, 

es meTodi ar moiTxovs individua-

luri nivTierebebis winaswar gamo-

yofas da sxva speqtroskopuli me-

TodebiT maTi maxasiaTeblebis gan-

sazRvras.  

komponentebis qromato-mas-speq-

tometriuli meTodiT identifikaci-

isas svetidan gamomavali nivTiere-

ba ar xvdeba wyalbadis alSi, gada-

dis standartuli energiis mqone 

eleqtronebis nakadSi. mas-speqto-

meqrSi moxvedrisas nimuSis moleku-

lebi ganicdian eleqtronul bom-

bardirebas. am dros molekula kar-

gavs erT eleqtrons. Tu eleqtro-

nebis energia aRemateba ionizaciis 

energias, warmoqmnil dadebiT ions 

eqneba Warbi energia. es energia iw-

vevs molekuluri ionis daSlas. 

eleqtronuli dartymebis moqmede-

biT terpenoidebi ganicdian frag-

mentacias, romelic iwvevs erTnairi 

masuri ricxvis mqone ionebis war-

moqnas damaxasiaTebeli pikebiT. 

eleqtronuli ionizaciis mas-speq-

trebis Semcveli monacemebis bazis 

gamoyenebiT SesaZlebelia maRali 

sizustiT saanalizo komponentebi-

sidentificireba.  

miRebuli mas-speqtrebis xaris-

xi damokidebulia masebis interva-

lis skanirebis xangrZlivobaze. 

qromato-mas-analizisaTvis upirate-

soba eniWeba swrafi skanirebis 

xelsawyoebs, romelTa saSualebiT 

SesaZlebelia naerTebis sando mas-

speqtrebis miReba.  
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eTerzeTebis gamoyofisa da analizis meTodebi 

reziume 

statiaSi moyvanili monacemebi mowmoben, rom terpenoidebis analizis 

ZiriTad meTodad dReisTvisac rCeba qromato-mas-speqtometqriis meTodi, 

kerZod air-siTxuri qromatografia mas-speqtometruli deteqciiT. 

ionizaciis xerxis saxiT yvelaze optimaluria eleqtronuli dartyma, 

romelic warmoqmnili ionebis xasiaTis mixedviT saanalizo komponentebis 

struqturis daxasiaTebis saSualebas iZleva. amitom mocemuli midgomis 

gamoyeneba aqtualuria mxolod naklebad Seswavlili obieqtebis 

nalizisaTvis.  
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МЕТОДЫ ВЫДЕЛЕНИЯ И АНАЛИЗА ЭФИРНЫХ МАСЕЛ 

Резюме 

Представленные в статье данные позволяют утверждать, что до сих пор основным 

методом анализа терпеноидов остаѐтся использование гибридного метода – хромато-масс-

спектрометрии, а именно газожидкостной хроматографии с масс-спектрометрической 

детекцией. В качестве способа ионизации наиболее оптимален электронный удар, 

позволяющий по характеру образовавшихся осколочных ионов надежно охарактеризовать 

структуру анализируемых компонентов. Поэтому актуальность использования данного 

подхода может заключаться только в анализе малоисследованных объектов. 
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METHODS OF ISOLATION AND ANALYSIS OF ESSENTIAL OILS 

Summary 

The review proved that the primary method of analy- sis of essential oils is the use of gas-

liquid chromatography with mass spectrometric detection. As a method of ioniza- tion the electron 

impact is viewed as optimal, which allows to characterize the structure of the analyzed components 

reliably regarding the nature of fragmented ions formed. 
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mikrokristaluri celuloza: struqtura, Tvisebebi da gamoyeneba 

 

mikrokristaluri celuloza 

warmoadgens celulozis qimiuri 

destruqciis produqts, gamoirCeva 

sisufTavis maRali xarisxiT da 

makromolekulebis kristalografi-

ul orientaciaSi celulozis mo-

wesrigebuli nawilis maRali Sem-

cvelobiT. kvlevebi mikrokrista-

luri celulozis  miRebisa da mi-

si Tvisebebis Seswavlis mimarTu-

lebiT wina saukunis 50-iani wlebi-

dan mimdinareobs. mikrokristaluri 

celulozis struqturis da Tvise-

bebis Taviseburebebis  gamovlenam 

Seqmna perspeqtivebi misi gamoyenebi-

saTvis da samrewvelo warmoebis 

organizaciisaTvis. am momentidan 

mikrokristalurma celulozam di-

di praqtikuli mniSvneloba SeiZina 

da gamoiyeneba sxvadasxva dargSi. 

mis mimarT interesi dResac ar Se-

nelebula, bolo wlebma gamoavli-

na axali SesaZleblobebi am buneb-

rivi polimeris Seswavlisa da misi 

gamoyenebis perspeqtiulobis mimar-

TulebiT. 

am mikrokristalur celulo-

zas aqvs gansxvavebuli struqtura 

da Tvisebebi, vidre tradiciul 

boWkovan da fxvnilovan celulo-

zas [1]. yvela cnobil celulozis 

masalebTan SedarebiT mikrokrista-

lur celulozas aqvs maqsimaluri 

kristalurobis xarisxi da simkvri-

ve, amasTan erTad gaaCnia maRali 

xedviTi zedapiri da mdgradi tiq-

sotropuli hidrogelebis warmoq-

mnis unikaluri unari [2,3]. 

 am mikrokristalur celu-

lozs aqvs fxvniliseburi morfo-

logia da Sedgeba nawilakebisagan, 

romlebic warmoadgenen egreTwode-

bul polimerizaciis „zRrul“ xa-

risxamde destruqcirebul celu-

lozis mikrokristalitebs [4]. saw-

yisi celulozuri masalisa da mi-

Rebis pirobebze damokidebulebiT 

sxvadasxva saxis celulozis mik-

rokristalebis nawilakebis saSua-

lo zomebi icvleba 1-dan 400 mkm-

mde [5]. damaxasiaTebel Tavisebure-

bas warmoadgens boWkoebis zedapi-

ris fibrilaruli struqturis 

mniSvnelovani darRveva, rac dakav-

Sirebulia sawyisi celulozis 

boWkoebSi fibrilebis SemakavSire-

beli calkeuli elementebis rRve-

vasTan [6]. 

mikrokristaluri celulozis 

kristalurobis xarisxi ganisaz-

Rvreba sawyisi celulozis struq-

turuli TaviseburebebiT - mikrok-

ridstalitebis defeqturobis da 

destruqciisadmi mdgradobiT. ren-

tgenodifraqtometriis monacemebiT 

gansazRruli kristalurobis in-

deqsi Seadgens bambis boWkosagan 

miRebuli mikrokristaluri celu-

lozisaTvis 0,80 da merqnis celu-

lozisa da erTwliani mcenareebisa-

gan miRebulisaTvis 0,63-0,70 [3,7]. 

sawyisi celulozoswarmoSobis 

mixedviT (bunebrivi, merserizebuli 

an regenerirebuli) mikrokrista-

lur celulozas aqvs celulozis 

polimorfuli modifikaciis  I an II 
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struqtura. celuloza I da II mik-

rokristaluri formebi xasiaTdebi-

an gansxvavebuli morfologiiT. ce-

luloza I-is mikrokristalebisaT-

vis damaxasiaTebelia nemsiseburi 

forma, celiuloza II-is mikrokris-

talebi gamoirCevian granuliseburi 

formiT da ufro mcire zomebiT 

[8,9]. 

 eleqtronuli mikroskopiisa 

da rentgenofazuri analiziT dad-

genilia sxvadasxva warmoSobis we-

luloza I-is mikrokristaluri 

formebis morfologiuri gansxvave-

ba. bambis mikrokristaluri celu-

lozis mikrokristalitebi ufro 

grZeli da sqelia, vidre merqnis 

celulozis.  foTlovani merqnis 

sxvadasxva jiSis celuloza I-is 

mikrokristaluri formebi xasiaT-

deba  miktokristalebis daaxloe-

biT erTnairi zomebiT.   foTlova-

li celulozis mikrokristalitebi 

ufro msxvilia, vidre erTwliani 

mcenareebis celulozis.  

 sxvadasxva saxis mikrokris-

taluri celulozis polimerizaci-

is saSualo xarisxi, romelsac ase-

ve polimerizaciis „zRvrul“ xa-

risxs uwodeben, mdebareobs zRvreb-

Si 60-dan 350-mde. polimerizaciis 

„zRvruli“ xarisxi celulozis po-

limerizaciis fardobiTi mudmivi 

xarisxia, romelic miiRweva rbil 

pirobebSi Zalian xangrZlivi des-

truqciis procesSi an mkacr piro-

bebSi destruqciis Zalian mcire pe-

riodSi. polimerizaciis „zRvruli“ 

xarisxis sidide damokidebulia 

pirvel rigSi sawyisi celulozis 

mikrokristalitebis zomebze da 

naklebad - mikrokristaluri celu-

lozis miRebis pirobebze. bambis 

mikrokristaluri celulozisaTvis 

polimerizaciis „zRvruli“ xaris-

xis mniSvneloba Seadgens 200-300, 

merqnis - 120-280, viskozuri boWkoe-

bis celulozisaTvis  - 30-50. 

mikrokristaluri celulozis 

Tvisebebis erT-erTi maxasiaTebelia 

maRali Zvris daZabulobis zemoqme-

debiT wyalSi dispergirebis unari 

mdgradi geliseburi diapersiebis 

warmoqmniT, romelic Seicavs nawi-

lakebs 0,4mkm sigrZiT da 0,04mkm 

sisqiT. es zomebi varirebs alfa-ce-

lulozis wyaros da umTavresad 

dispergirebis xerxis mixedviT. mik-

rokristaluri celulozis disper-

girebis yvelaze efeqturi xerxia 

ultrabgeriTi dasxiveba. aradis-

pergirebuli mikrokristaluri ce-

lulozisaTvis damaxasiaTebelia 

zomebis mixedviT nawilakebis far-

To ganawileba  

wyalSi dispergirebis unaris 

gamo mikrokristaluri celulozas 

aqvs maRalganviTarebuli hidrofi-

luri zedapiri, romelic Seicavs 

aqtiuri hidroqsiluri jgufebis 

Zalian did raodenobas. mikrokris-

taluri celulozis xvedriTi ze-

dapiri mSral mdgomareobaSi 3,5–4,5 

m2/g-s tolia da misi kontaqsisas 

wyalTan ramdenime aTeuljer iz-

rdeba. mikrokristaluri celulo-

zis gelebis gelebs gaaCniaT wylis 

Sekavebis maRali unari. amasTanave 

wyalSekavebis cvlilebis xasiaTi 

da wyalWSekavebis zRvruli mniS-

vneloba (250-dan 300-320%-mde) axlo-

saa sxvadasxva saxis mikrokrista-

luri celulozisaTvis da mniSvne-

lovnad ar aris damokidebuli maT 

waroSobaze [3, 6]. mikrokristaluri 

celulozis xvedriTi zedapirisa 

da wyalSekavebis unaris mniSvnelo-

bebi damokidebulia dispergirebis 

xerxze da am maCveneblebis gansaz-

Rvris meTodze.  

 mikrokristaluri celulo-

zis gelebSi wylis mdgomareobis 

Seswavlisas protonuli magnituri 
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relaqsaciis meTodiT dadgenilia, 

rom mtkiced SekavSirebuli wylis 

raodenoba Zalian maRalia gelSi 

mikrokristaluri celulozis da-

bali koncentraciis dros, koncen-

traciis gadidebiT igi mcirdeba da 

aRwevs zRrul mniSvnelebebs 20%-

iT koncentraciis dros. SekavSire-

buli wylis maRali raodenoba gan-

zavebul dispersiebSi aixsneba mik-

rokristaluri celulozis  nawi-

lakebis gavleniT wyli molekule-

bis agregatul mdgradobaze. kon-

centrirebul dispersiebSi adgili 

aqvs mikrokristaluri celulozis 

nawolakebs Soris Zlier urTier-

Tqmedebas, amitom wylis molekule-

bis SekavSireba xorcieldeba nawi-

lakebis agregatebis mier.  

mikrokristaluri celulozis 

urTierTqmedebis meqanizmi pola-

rul hidroqsilSemcvel siTxeebTan 

varaudobs mikrokristalitebis ze-

dapirul gajirjvebas maTi krista-

luri mesris rRvevis gareSe. am na-

wilakebis maRalaqtiuri zedapiri 

ganapirobebs siTxis molekulebis 

agregatebis sicocxlis xangrZli-

vobis gadidebas.    es iwvevs maRa-

li stabilurobisa da adsorbciu-

li aqtivobis geliseburi dispersi-

ebis warmoqmnas mikrokristaluri 

celulozis dispergirebisas wyal-

Si da alifatur spirtebSi [3, 1]. 

mikrokristaluri celulozis 

wylSi dispersiebis mravali fizi-

kur–meqanikuri Tviseba (maT Soris 

iongacvliTi da eleqtrokinetiku-

ri) ganpirobebulia misi nawilake-

bis zedapirze ormagi eleqtruli 

Sris arsebobiT, romelic warmoiq-

mneba sxvadasxva funqcionaluri 

jgufis, upiratesad karboqsiluris, 

ionizaciis Sedegad. maTi disocia-

ciiT pH>2 dros aixsneba mikrokris-

taluri celulozis nawilakebis 

uaryofiTi zedapiruli muxti [8].  

maRalganviTarebuli aqtiuri 

zedapiris gamo mikrokristaluri 

celulozis aqvs maRali sorbciu-

li unari, romelic ganisazRvreba 

misi nawilakebis dispersulobiT 

da mikroforianobiT da uSvalod 

dakavSirebuli ar aris  kristali-

zaciis xarisxTan da polimerizaci-

is xarisxTan. aradispergirebuli 

mikrokristaluri celuloza da 

sawyisi celuloza xasiaTdeba praq-

tikulad erTnairi sorbciuli una-

riT, magram dispergirebis Semdeg 

mikrokristaluri celulozis sor-

bciuli unari SesamCnevad izrdeba. 

corbciis yvelaze didi mniSvnelo-

ba mcirdeba gelisebur dispersieb-

Si mikrokristaluri celulozis 

dabali koncentraciis dros, rac 

TanxvedraSia dispersiebSi SekavSi-

rebuli wylis raodenobis gansaz-

Rvris SedegebTan.  

kristalitebis defeqturobis 

da Txevad areebSi ufro mcire 

struqturul fragmentebad daSlis 

siadvilis gamo, mikrokristaluri 

celuloza miuxedavad maRali 

kristalurobisa amJRavnebs maRal 

raqciisunarianobas sxvadasxva qimi-

uri zemoqmedebis dros [3]. Seswav-

lilia mikrokristaluri celulo-

zis reaqciis unarianoba karboqsi-

meTilirebis,   acetilirebis, nadi-

oduri mJaviT daJangvis reaqciebSi 

da bifunqcionalur reagentTan -

diqlorZmarmJavasTan reaqciaSi. Ca-

tarebulma kvlevebma aCvena, rom 

alkilirebis, eTerifikaciis da da-

Jangvis reaqciebSi mikrokristalu-

ri celuloza amJRavnebs ufro ma-

Ral reqciis unarianobas, vidre 

sawyisi celuloza. mikrokristalu-

ri celulozis reaqciis unari diq-

lorZmarmJaviT gakervis molekula-

TaSoris reaqciaSi Semcirebulia 

dabali molekuluri masis da mak-

romolekulebs Soris ganivi bmebis 
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warmoqmnis SesaZleblobis Semcire-

bis gamo.  

mikrokristaluri celulozis 

maRali reaqciisunarianoba da daba-

li molekuluri masa saSualebas 

iZleva  CavataroT misi qimiuri mo-

dificireba mcire siTxuri module-

bis dros, ufro efeqturad gamovi-

yenoT reagentebi ufro mcire dro-

is periodSi da rbil pirobebSi. 

garda amisa, mikrokristaluri ce-

lulozis maRali reaqciisunaria-

nobis Sedegad SesaZlebelia misi 

warmoebulebis miReba koloiduri 

formiT [3]. 

mikrokristaluri celulozis 

morfologiuri struqturis da 

Tvisebebis ganxiluli Tavisebure-

bebi ganapirobeben celulozis am 

yvelaze sufTa formis warmatebiT 

gamoyenebas sxvadasxva sferoSi da 

da aCvenebs mis upiratesobas celu-

lozuri masalebis sxva saxeobeb-

Tan SedarebiT. 

mikrokristaluri celulozis 

maRali qimiuri sisufTave da fizi-

ologiuri inertuloba sxva mniS-

vnelovan TvisebebTan erTad (qimiu-

ri mdgradoba, wyalSi organul 

gamxsnelebSi uxsnadoba, gemos, su-

nis da Seferilobis ar qona) saSua-

lebas iZleva igi gamoyenebuli iq-

nes Semavseblis, stabilizatoris 

da emulgatoris saxiT   kvebis, 

kosmetikur da farmacevtul mrewve-

lobaSi. mikrokristaluri celu-

lozas iyeneben Semavseblebad 

plastikuri masebis warmoebaSi, 

cecxlgamZle keramikisa da faifu-

ris warmoebaSi, stabilizatoria 

wyalSi xsnadi saRebavebisa da sxva-

dasxva emulsiebisaTvis, filtvradi 

masalebis misaRebad, rogorc Sema-

kavSirebeli mSrali meTodiT qa-

Raldis miRebisas da uqsovadi masa-

lebisaTvis. analizur qimiaSi mik-

rokristaluri celuloza gamoiye-

neba svetur da Txelfenovan qroma-

tografiaSi. 

mikrokristaluri celuloza 

aseve SeiZleba gamoyenebuli iqnas 

sawyis masalad celulozis sxva-

dasxva warmoebulebis  – rTuli da 

martivi eTerebis, damynobili Tana-

polimerebis misaRebad. miRebul 

eTerebs analogiuri maRalmoleku-

luri warmoebulebisagan gansxvave-

biT aqvT dabali polimerizaciis 

saSualo xarisxi da SesaZlebelia 

gadayvanili iqnan xsnarebSi  mniS-

vnelovnad maRali koncentraciiT. 

garda amisa, mikrokristaluri ce-

luloza SeiZleba gamoyenebuli iq-

nas matricis saxiT celulozuri 

nanokomponentebis misaRebad, rom-

lebic Seicaven gardamavali ele-

mentebis stabilizirebul nanonawi-

lakebs, aseve rogorc sawyisi masa-

la nanokristaluri celulozis 

misaRebad.  

dReisaTvis mikrokristaluri 

celulozis gamoyenebis erTerTi 

yvelaze produqtiuli da swrafad 

ganviTarebadi sferoa farmacevtu-

li da samedicino mrewveloba. aq 

mikrokristaluri celuloza gamo-

iyeneba maRalefeqturi polifunqci-

onaluri damxmare nivTierebis sa-

xiT myari da rbili samkurnalo 

formebis damzadebisas da rogorc 

sawyisi masala samedicino daniSnu-

lebis aratoqsiluri biorezorbi-

rebuli produqciis Sesaqmnelad.  

 myari samkurnalo formebis 

(abebi, kafsulebi da granulebi) 

mikrokristaluri celulozis ga-

moiyeneba Semavseblad, romelic am-

JRavnebs SemakavSirebel da sria-

lis gamaumjobesel Tvisebebs.  mik-

rokristaluri celulozis gamoye-

neba saSualebas iZleva gavzardoT 

abebis narevebis fxviereba da dap-

resvis unari, uzrunvelyofs sam-

kurnalo fxvnilis pirdapiri dap-
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resvisa da mSrali granulirebis 

SesaZleblobas, zrdis abebis sim-

tkices. samkurnalo formebis sveli 

granulirebisa da eqstrudiis me-

TodiT damzadebisas mikrokrista-

luri celuloza xels uwyobs gra-

nulebis formirebas da ufro 

gluvs xdis maT. qimiuri sisufTavi-

sa da dabali tenSemcvelobis gamo 

mikrokristaluri celuloza uz-

runvelyofs maRali qimiuri mdgra-

dobisa da stabiluri Seferilobis 

abebis miRebas. 

 aseve dadgenilia, mikrokrista-

luri celuloziani samkurnalo 

nivTierebebis intensiuri meqanikuri 

damuSaveba iwvevs maT dispergire-

bas da ganawilebas matareblis mat-

ricaSi dabynobili kompleqsebis 

warmoqmniT, riTac zrdis aqtiur 

ingredientis xvedriT zedapirs. 

samkurnalo  nivTierebebis nareve-

bis mikrokristaluri celulozas-

Tan erToblivi meqanikuri damuSave-

ba warmoqmnili metastabiluri 

mdgomareobis stabilizaciis saSua-

lebas iZleva, xels uwyobs gaxsnis 

siCqaris gadidebas da Znelad xsna-

di samkurnalo nivTierebebis xsna-

dobas, maTi biologiuri wvdomis 

gadidebas.  

mikrokristaluri celulozis  

maRali sorbciuli unari saSuale-

bas iZleva gamoviyenoT igi entero-

sorbentis saxiT, romelsac aqvs 

arasfecifiuri dezintoqsikaciuri 

moqmedeba da dietur danamatad, ro

melic amcirebs cximebisa da qo-

lesterinis Sewovas. mikrokrista-

luri celuloza fiziologiurad 

inertulia, amitom kvebis danamatad 

misi gamoyenebisas specialuri Sez-

Rudvebi saWiro ar aris. magram Sem-

Cneulia, rom toqsinebTan erTad 

mikrokristaluri celuloza kuW-

nawlavis traqrSi SeikavSirebs 

kalciums, magniuns da rkinas da ga-

moyavs organizmidan. amitom adamia-

nis dRe-Ramis racionSi unda Sedi-

odes araumetes 25 gr celuliza. 

amrigad, mikrokristaluri ce-

lulozis ZiriTadi maxasiaTeblebi, 

romlebic gansazRvraven gamoyene-

bis mimarTulebebs, aris nawilake-

bis morfologia da mikrofoeiano-

ba, maRalganviTarebuli aqtiuri 

zedapiris warmoqmnis unari, maRali 

sisufTave da fiziologiuri iner-

tuloba. miuxedavad bolo aTwle-

ulSi Catarebuli uamravi kvlevisa, 

mikrokristaluri celuloza kvla-

vac rCeba  21-e saukunis yvelaze 

perspeqtiul masalad. exla mimdina-

re kvlevebi ekologiurad usaf-

rTxo teqnologiebis da bcenareu-

li warmoSobis nedleulis gamoye-

nebis tendeciasTan erTad zrdis 

interess mikrokristaluri celu-

lozis da misi modificirebis pro-

duqtebis mimarT, afarToebs  am  ma-

salebis momavalSi gamoyenebis sfe-

roebs.    
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Резюме 

В статье представлены сведения о физико-химических свойствах и основных 

напрвлениях применения микрокисталлической целлюлозы в савязи со структурно-

морфологическими особенностьями ее частиц. Подробно рассмотрены биомедицинские 

области применения микрокисталлической целлюлозы – производство лекарственных форм 

и создание нетоксичных биорезорбируемых материалов медицинского назначения. 

Показано, что основными факторами, определяющими области применения 

микрокисталлической целлюлозы, являются морфологические свойства частиц, 

высокоразвитая поверхность и физиологическая инертность.  
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making non-toxic bioresorbable materials for medical applications, discussed in detail. The main 
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factors that determine the applications of microcrystalline cellulose are the morphological 

characteristics of the particles, a highly developed surface and physiological inertness, it was 

shown. 
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zestafonis feroSenadnbTa qarxnis wida da misi gamoyenebis 

SesaZlebloba polimeruli masalebis Semavseblebad 

 

sayovelTaod cnobilia, rom 

qimiuri da gadamuSavebiTi 

mrewvelobis intensiurma 

ganviTarebam kacobriobisaTvis 

saWiro bunebrivi resursebis 

miRebasTan erTad gamoiwvia 

dedamiwis zedapirze mineralur 

nivTierebaTa grovebis saxiT 

teqnogenuri adgilmdebareobebis 

warmoqmna, romlebic mniSvnelovan 

zemoqmedebas axdenen calkeul 

regionTa ekologiur 

mdgomareobaze.  amgvari narCenebis 

utilizacia – msoflios 

umniSvnelovanesi problemaa da mis 

gadasawyvetad mTel msoflioSi 

racionalur RonisZiebaTa Zieba 

mimdinareobs. Aam RonisZiebaTa 

Soris erT-erTi optimaluri da 

ekonomiurad xelsayreli 

mimarTulebaa teqnogenuri 

nedleulisaTvis axali, 

sazogadoebisaTvis sasargeblo 

produqtis warmoebisaTvis sawyisi 

masalis funqciebis miniWeba. 

imasac Tu gaviTvaliswinebT, 

rom teqnogenuri nedleulis 

raodenoba xSirad sawarmoTa 

proeqtireba-organizaciisaTvis 

saWiro bunebrivi nedleulis 

marags aWarbebs, gasagebia 

msoflioSi  mis mimarT 

gansakuTrebuli yuradReba. magram, 

imisaTvis rom gadawydes 

teqnogenuri nedleulis gamoyenebis 

sfero da mimarTuleba, 

aucilebelia misi bunebis, masSi da 

misi monawileobiT miRebul  

masalebSi teqnologiuri 

zemoqmedebisas, magaliTad, 

Termuli damuSavebisas, mimdinare 

procesebis arsis codna. 

silikomanganumi warmoadgens 

kompleqsur Senadnobs. is 

miekuTvneba foladsamsxmelo 

warmoebis erT-erT yvelaze metad 

gavrcelebul SenaerTs. mis 

SemadgenlobaSi Sedis ramdenime 

wamyvani elementi, rac ganapirobebs 

mis gamoyenebas foladebis 

legirebisa da ganJangvisaTvis [1-4]. 

silikomanganumi garda wamyvani 

elementebisa (siliciumi da 

manganumi) Seicavs fosfors, 

naxSirbadsa da rkinas, romelTagan 

fosfori mniSvnelovan gavlenas 

axdens foladis xarisxze. 

fosforis gazrdili raodenoba 

maRalmanganumian foladebSi 

mkveTrad auaresebs misgan 

damzadebuli nadnobebis fiziko-

qimiur Tvisebebs da 

saeqspluatacio maxasiaTeblebs. 

fosforis gazrdili Semcveloba 

foladSi iwvevs rkinisa da 

manganumis fosfidebis kompleqsebis 

warmoqmnas, romelic gamoiyofa 

marcvlebis sazRvarze foladebis 
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kristalizaciis dros, rac 

mniSvnelovnad aqveiTebs foladis 

saeqspluatacio maCveneblebs.  

silikomanganumis qimiuri 

mdgomareobis analizi 

reglamentirebulia sxvadasxva 

qveynebisa da organizaciebis 

normatiuli dokumentebiT (cxrili 

1), saidanac Cans, rom 

silikomanganumSi fosforis 

zRvruli dasaSvebi Semcvelobaa 

≤0,35%, rac mniSvnelovnad aRemateba 

silikomanganumis analogiur 

markaSi fosforis Semcvelobas. 

dabalfosforiani silikomanganumis 

damzadebisas fosforis Semcveloba 

ar aRemateba  ≤0,1%, magram misi 

warmoebis moculoba bevrad mcirea, 

vidre „g“ jgufis silikomanganumis 

warmoebis moculoba. Tanamedrove 

pirobebSi silikomanganumis 70% 

gamodneba fosforis P>0.45% 

SemcvelobiT.  

 

cxrili 1 

silikomanganumis markireba da qimiuri Sedgeniloba 

ma
r
ki
r
eb

is
 

aR
ni

S
vn
a 

masuri wili, % 

Si 

Mn C Paraumetesi 

S 
aranaklebi a b 

mns25 >25,0 60,0 0,5 0,50 0,25 0,02 

mns22 20,0-dan  ≤25,0 65,0 1,0 0,10 0,35 0,02 

mns17 15,0-dan ≤20,0 65,0 2,5 0,10 0,60 0,02 

mns12 10,0-dan ≤15,0 65,0 3,5 0,20 0,60 0,02 

 

standartis mixedviT 

silikomanganumi iwarmoeba Semdegi 

oTxi markis mixedviT: mns-25; mns-22; 

mns-17; mns-12, romelSic ZiriTadi 

elementebisa da minarevebis 

zRvrebi SezRudulia momxmareblis 

moTxovniT. 

„b“ klasis silikomanganums 

amzadeben fosforis 0,05% 

intervaliT. mns-25 markaSi 0,05%-

mde, mns-20 markaSi 0,10%-mde. mns-17a 

markaSi 0,16%-mde, mns-12 markaSi 

0,20%-mde (cxrili 2). 

silikomanganumis yvela markis 

yvela partiaSi gansazRvrulia 

siliciumis, manganumis, 

naxSirbadisa da fosforis 

Semcveloba. 

feroSenadnobTa qarxnis 

silikomanganumi (wida) metalurgiis 

garda SesaZlebelia gamoyenebuli 

iqnas mrewvelobis sxva daregebSic. 

Cven SevecadeT widis qimiuri 

Sedgeniolobidan gamomdinare (igi 

SedgenilobiT gavs mineralur 

qanebs – teSenits, bazalts) misTvis 

migveniWebina polimeruli 

kompoziciuri masalebis 

Semavseblis funqcia da am mizniT 

Catarebuli iyo Sesabamisi 

kvlevebi. 
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cxrili 2 

silikomanganumis qimiuri Sedgeniloba sxvadasxva qveynebisaTvis 

 

qveyana nadnobis 

marka Si Mn 
C P Si SeniSvna Sem-

srulebel-

Tan araumetesi 

bulgareTi SiMn 17 
17,0-

19,9 
>65 1,75 0,1 - 50,2%β 

rumineTi mns2 
17,0-

19,9 
>65 1,75 0,15 - - 

germania mns 17 
17,0-

19,9 
>65 1,75 0,15 - - 

poloneTi mns 17“b“ 
17,0-

19,9 
>65 1,75 0,10 0,03 0,5%P 

ruseTi mns17 
17,0-

19,9 
>65 1,75 0,10 0,02 0,5%P 

CexeTi mns 20 
17,0-

19,9 
>65 1,75 0,20 - - 

aSS mns 17“a“ 
16,0-

18,5 
>65 2,0 0,22 0,03 - 

iaponia mns 17“b“ 16,0-20 
65,0-

68,0 
2,0 0,30 0,04 - 

 

polimerebis mwvave deficitis 

pirobebSi gansakuTrebuli 

yuradReba eTmoba maTi resursebis 

gazrdas Sevsebuli da 

maRalSevsebuli kompoziciebis 

miRebis saSualebiT, miT umetes, 

rom mraval SemTxvevaSi 

nakeTobebis warmoeba sufTa 

polimerebisagan teqnikurad 

dasabuTebuli ar aris. 

Termoplastikuri polimerebisaTvis 

axali Semavseblebad SerCeuli iyo 

zestafonis feroSenadnbTa qarxnis 

wida,    romelic gamoirCeva 

upirveles yovlisa 

xelmisawvdomobiT da qimiuri 

Sedgenilobis stabilurobiT. igi 

gamoyenebis procesSi ar gamoyofs 

toqsikur nivTierebebs da uSualo 

kontaqtis dros mavne gavlenas ar 

axdens adamianis janmrTelobaze. 

Semavseblis qimiuri Sedgeniloba 

da mniSvnelovani fiziko-meqanikuri 

Tvisebebi moyvanilia cxrili 3 da 

4 -Si.  

 

cxrili 3 

gamoyenebuli widis qimiuri Sedgeniloba,% 

 

SiO2 Al2O3 FeO3 MnO SO3 CaO MgO Na2O 

45,80 10,50 0,40 21,10 0,60 15,30 4,80 1,50 
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cxrili 4 

gamoyenebuli widis fiziko-meqanikuri Tvisebebi 

 

Tviseba wida 

SekumSvis simtkice, mpa 120 

simkvrive, g/sm3 2.60 

nayari simkvrive, g/sm3 1.56 

feri muqi mwvane 

forianoba, % 2.40 

wyalSTanTqma,% 0.10 

sisale mosas Skalis mixedviT, pir,erT. 8 

 

moyvanili monacemebi gviCvenebs, 

rom widis Semavseblis Tvisebebi 

tradiciuli Semavseblebis (carci, 

talki) msgavsia. 

dispersulad Sevsebuli 

kompoziciuri masalebis 

Seswavlisas gansakuTrebuli 

yuradReba eqceva Semavseblis 

bunebis (dispersuloba, nawilakebis 

struqtura da forma, xvedriTi 

zedapiri, xvedriTi wona da sxva) 

gavlenis Seswavlas 

maRalSevsebuli sistemebis fiziko-

meqanikur Tvisebebze. 

TermoplastebSi 

maRaldispersuli Semavseblis 

Seyvanisas ukve maTi dabali 

Semcvelobisas (10-20% woniT) 

Semavseblis nawilakebs Soris 

warmoiqmneba polimeris Txeli 

SuaSre. amasTanave Semavseblis 

nawilakis irgvliv miiReba 

polimeris uZravi garsi. 

kompoziciebSi, romlebic Seicaven 

20%-ze met maRalganviTarebuli 

zedapiris mqone Semavsebels, 

SesaZlebelia Semavseblis mezobel 

nawilakebs Soris erTiani uZravi 

SuaSris warmoqmna.  

maRalSevsebuli sistemebis 

miRebisas aucilebelia, rom 

masalas SeunarCundes CamosxmiTa 

da eqstruziiT gadamuSavebis unari. 

am TvalsazrisiT gansakuTrebuli 

mniSvneloba eniWeba Sevsebuli 

sistemebis modificirebas [5-8]. 

poliolefinebis modificireba 

mineraluri dispersuli 

Semavseblebis SeyvaniT farTod 

gamoiyeneba dasaxuli Tvisebebis 

mqone masalebis misaRebad. amitom 

didi mniSvneloba eniWeba 

kompoziciuri masalebis meqanikuri 

da deformaciul maxasiaTeblebze 

Semavseblebis gavlenis Seswavlas. 

es maCveneblebi ganisazRvreba 

Semavseblis SemcvelobiT, 

granulometruli SedgenilobiT, 

bunebiT, agreTve matriculi 

polimeris struqturiT.  

nax.1 da 2-ze warmodgenilia 

standartuli Semavseblebis (minis 

fxvnili, volostaniti, talki, 

kaolini, carci, kalciti) da widis 

Semavseblis gavlena ПЭВП-s 

Tvisebebze. rogorc moyvanili 

monacemebidan Cans widis 

Semavsebliani kompoziciebi ukeTesi 

TvisebebiT xasiaTdebian.  

Sevsebuli polimerebis 

maxasiTeblebis ganmsazRvreli 

Semavseblebis umniSvnelobanesi 

fizikuri da qimiuri Tvisebebia 

nawilakebis zomebi da formebi, 

qimiuri Sedgeniloba da zedapiris 

buneba. amitom saintereso iyo 

kompoziciis Tvisebebze widis 

Semavseblis dispersulobis, 
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raodenobis da qimiuri bunebis 

gavlenis Seswavla. kvlevis 

Sedegebi moyvanilia nax. 3 - 5-ze da 

cxril 5-Si. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ნახ.1. გაჭიმვის სიმტკიცის დამოკიდებულება შემავსებლის შემცველობაზე: 

1 – მინის ფხვნილი; 2 – ვოლოსტანიტი; 3 – ტალკი;  4 – კაოლინი; 5 –ცარცი; 6 

–კალციტი; 7 – წიდა;  
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ნახ.2. ფარდობითი დაგრძელების  დამოკიდებულება შემავსებლის 

შემცველობაზე: 1 – მინის ფხვნილი; 2 – ვოლოსტანიტი; 3 – ტალკი;  4 

– კაოლინი; 5 –ცარცი; 6 –კალციტი; 7 – წიდა;  
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cxrili 5 

dartymis simtkicis damokidebuleba Semavseblis dispersulobaze da 

Semcvelobaze 

 

Semavseblis 

raodenoba,% 

dartymis simtkice, kg/sm3 

0,040 0,060 0,140 0,160 0,200 0,315 

0 43 43 43 43 43 43 

10 46 45 47 47 46 45 

20 48 43 46 45 44 43 

30 45 42 45 44 43 42 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ნახ.3. ПЭВП-ს გაჭიმვის სიმტკიცის დამოკიდებულება შემავსებლის შემცვე-

ლობაზე და დისპერსულობაზე: 1 – 0,040მმ; 2 – 0,060მმ; 3 – 0,140მმ; 4 – 

0,160მმ;  5 – 0,200მმ; 6 – 0,315მმ 
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ნახ.4. ПП-ს გაჭიმვის სიმტკიცის დამოკიდებულება შემავსებლის შემ-

ცველობაზე და დისპერსულობაზე: 1 – 0,014მმ; 2 – 0,315მმ; 3 – 0,0630მმ 

250 

200 С,% 10 20 30 

300 

0 

350 

р , კგ/სმ2 

1 

2 

3 



                               ნ ო ვ ა ც ი ა  –  N o v a t i o n  –  Н о в а ц и я                  № 18/2016 60 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

miRebuli Sedegebis analizi 

gviCvenebs, rom optimaluri 

simtkicis maCveneblebis misaRebad 

rekomendirebulia poliolefinebSi 

SeviyvanoT 20-30mas.naw Semavsebeli 

nawilakebis zomiT 0,040-0,140mm. 

Semavseblis Semcvelobisa da 

nawilakebis zomis zrda iwvevs 

kompoziciebis fiziko-meqanikuri 

Tvisebebis gauaresebas. Seyvanili 

Semavseblis raodenobis 

gazrdasTan erTad izrdeba 

kompozitebis drekadobis modulic.  

amrigad, zestafonis 

feroSenadnobTa qarxnis widis 

Sedgenilobisa da Tvisebebis, 

agreTve polimeruli matricebis 

Semavseblebad wvrildispersuli 

widis fraqciebis gamoyenebiT 

miRebuli kompoziciuri masalebis 

fizikur-meqanikuri, deformaciuli 

da fizikur-qimiuri Tvisebebis 

kvlevam gviCvena, rom zestafonis 

feroSenadnbTa qarxnis wida 

warmatebiT SeiZleba gamoviyenoT 

Sevsebuli polimeruli 

kompoziciuri masalebis misaRebad 

da am masalebis Tvisebebi yvela 

maCvenebliT aRemateba tradiciuli 

SemavseblebiT – minis fxvnili, vo-

lostaniti, talki, kaolini, carci, 

kalciti – miRebuli masalebis 

analogiur Tvisebebs. 

 

 

 

uak 678.742 

i. gogiaSvili 

akaki wereTlis  saxelmwifo universiteti 

sainJinro-teqnikuri fakultetis magistranti 

zestafonis feroSenadnbTa qarxnis wida da misi gamoyenebis 

SesaZlebloba polimeruli masalebis Semavseblebad 

reziume 

zestafonis feroSenadnobTa qarxnis widis Sedgenilobisa da 

Tvisebebis, agreTve polimeruli matricebis Semavseblebad 

wvrildispersuli widis fraqciebis gamoyenebiT miRebuli kompoziciuri 

ნახ.5. ფარდობითი დაგრძელების დამოკიდებულება შემავსებლის შემცვე-

ლობაზე და დისპერსულობაზე:  1 – 0,040 მმ; 2 – 0,060მ; 3 – 0,140მმ; 4 – 

0,160მმ; 5 – 0,200მმ; 6 – 0,315მმ. 
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masalebis fizikur-meqanikuri, deformaciuli da fizikur-qimiuri 

Tvisebebis kvlevam gviCvena, rom zestafonis feroSenadnbTa qarxnis wida 

warmatebiT SeiZleba gamoviyenoT Sevsebuli polimeruli kompoziciuri 

masalebis misaRebad da am masalebis Tvisebebi yvela maCvenebliT aRemateba 

tradiciuli SemavseblebiT – minis fxvnili, volostaniti, talki, kaolini, 

carci, kalciti – miRebuli masalebis analogiur Tvisebebs. 

 

 

 

УДК 678.742 

И. ГОГИАШВИЛИ 

Государственный Университет Акакия Церетели 

Магистрант Инженерно-технического факультета 

ШЛАКИ ЗЕСТАФОНСКОГО ЗАВОДА ФЕРРОСПЛАВОВ И ВОЗМОЖНОСТЬ ИХ 

ПРИМЕНЕНИЯ В КАЧЕСТВЕ НАПОЛНИТЕЛЕЙ ПОЛИМЕРНЫХ МАТЕРИАЛОВ 

Резюме 

 Исследования состава и свойств шлаков Зестафонского завода ферросплавов, а также 

физико-механических, деформационных и физико-химических свойств композиционных 

материалов, полученных с использованием в качестве наполнителей мелкодисперсных 

фракций шлаков показали, что шлаки Зестафонского завода ферросплавов успешно можно 

применить для получения полимерных композиционных материалов и свойства этих 

материалов по всем показателям превосходят свойства материалов, полученных с 

использованием традиционных наполнителей – стеклянного порошка, волостанита, талька, 

каолина, мела, кальцита.  

 

 

 

 

UDC  678.742 

I. GOGIASHVILI 

Akaki Tsereteli State University 

Student of a magistracy of Technical faculty 

SLAG OF FERROALLOY FACTORY OF ZESTAPHONI AND ITS POSSIBILITY OF 

USING AS FILLER OF POLYMER MATERIALS 

Summary 

        A research of the composition and properties of the slag of Ferroalloy Factory of Zestaphoni, 

its physical-mechanical, deformable and physical-chemical properties, also as a filler of polymer 

matrixes, obtained by the utilization of fractions of dispersive slag, showed us, that the slag of 

Ferroalloy Factory of Zestaphoni can be successfully used to obtain filled polymer compositional 

materials and the properties of these materials surpasses by all indicators with traditional fillers- 

glass powder, volostanite, talk, kaoline, chalk, calcite  - analogous properties of the obtained 

materials. 
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uak 517.5 

T. modebaZe 

akaki wereTlis  saxelmwifo universiteti 

 

arawrfiv operatorTa zogierTi Tviseba 

nawili I 

 

aq  ganvixilavT  arawrfiv 

operatorebs banaxis sivrceSi, 

romlebic mniSvnelovan rols 

asruleben eqstremaluri 

amocanebis gamokvlevebSi. 

vTqvaT YX , - lokalurad 

amozneqili sivrceebia da  

YARXADA  )()(:  -raRac 

asaxvaa (calsaxa, Tu 

sawinaaRmdegos ar vityviT), sadac 

)(AD Aoperatoris  gansazRvris 

area, xolo )(AR -mniSvnelobaTa 

simravle. Canaweri YXA : , 

gulisxmobs, rom A  operatori 

gansazRvrulia mTel X  sivrceSi 

da mniSvnelobebs iRebs Y -Si. 

ganmarteba 1. asaxvas YXA :  

uwodeben  SemosazRvruls, Tu  mas 

X  sivrcis SemosazRvruli 

simravle gadahyavs, Y  sivrcis 

SemosazRvrul simravleSi. 

   gavixsenoT, rom lokalurad 

amozneqili sivrcis M  

qvesimravles, uwodeben  

SemosazRvruls, Tu  is daifareba  

nulis nebismieri Uu , sadac U  

warmoadgens absoluturad 

amozneqili  areebis bazis,  

moiZebneba 0 , iseTi rom 

.uM   

    vTqvaT YX , -namdvili banaxis 

sivrceebia, amasTan X -

refleqsuria, xolo Y -uwyvetia da 

mkvrivad  Cadgmulia  X -Si, X -

topologiurad SeuRlebulia X  -

Tan. iqedan, rom Cadgma XY   

uwyvetia da mkvrivia  

gamomdinareobs  YX   Cadgmis 

uwyvetoba, amasTan es Cadgma  

mkvrivia, roca Y  refleqsuria. 

SemdgomSi 
Y

,  simboloTi 

avRniSnavT oradwrfiv kanonikur 

formas YY -ze, amasTan  

nebismieri fiqsirebuli  Xg -Tvis 

gvaqvs .,,
YYX

g 


 

ganmarteba 2.  YXADA )(:  

operators uwodeben  monotonurs, 

Tu YADyy  )(, 21  maSin 

,0, 2121 
Y

yyAyAy  

    xolo Zlier monotonurs, Tu 

YADyy  )(, 21  maSin 

 

  ,, 2212121
XXY

yyyyyyAyAy    

 

sadac )(t  -arauryofiTi funqciaa, 

romelic gansazRvrulia 

0t mniSvnelobebisaTvis. amasTan 

roca t , maSin )(t da 

0)( t  mxolod maSin roca ;0t  
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d monotonurs, Tu YADyy  )(, 21  maSin 

   
XXXXXY

yyyyyyAyAy 21212121 )()(,    

 

sadac   raRac mkacrad zrdadia 

funqciaa  ,0  Sualedze. 

Tanabrad monotonurs, Tu  

 ,, 212121 XY
yyyyAyAy    

 

sadac    mkacrad zrdadia 

funqciaa  ,0 Sualedze da ;0)0(   

naxevradSemosazRvruli variaciiT, 

Tu nebismieri YADyy  )(, 21  

iseTebiT, rom ,1 X
y da ,2 X

y  

samarTliania toloba 

,,, 212121 






 
 X

Y
yyRcyyAyAy  

sadac X

 -norma kompaqturia 

X
 normasTan mimarTebaSi, xolo 

),( c  funqcia uwyvetia  da iseTi, 

rom 0),(
1

tc
t

 , roca 

.00  t  

SeniSvna 1.  simravles  XXE  

vuwodoT monotonuri, Tu 

Eyy  );(),;( 2211   samarTliania 

utoloba 0, 2121 
X

yy  ,  da 

maqsimalurad monotonuri, Tu is 

warmoadgens  XX  monotonuri 

simravlis wesier nawils. yovelive 

amis gaTvaliswinebiT  SegviZlia 

moviyvanoT  monotonuri  

operatoris eqvivalenturi 

ganmarteba, saxeldobr: operatori 
 XXA :  warmoadgens  

monotonurs, Tu misi grafiki 

monotonuri simravlea, da 

maqsimalurad monotonurs, Tu misi 

grafiki maqsimalurad monotori 

simravlea. 

vTqvaT axla YZ , - wrfivi 

sivrceebia; YZJ : -arawrfivi 

asaxva.  operators YZA :  

vuwodoT J monotonuri Tu  

.,0)(, 212121 ZyyyyJAyAy
Y



 

    ganvixiloT J monotonuri 

operatoris erTi mniSvnelovani 

magaliTi. vTqvaT  XZXY   ,  

refleqsuri banaxis sivrceebia. 

dualuri asaxvis  XXJ :  

daxmarebiT  X  sivrceSi Semogvaqvs  

naxevradskalaruli namravli  , .  

nebismieri Xyy 21, , davuSvaT rom 

  .,, 2121 Y
Jyyyy   ,  funqcionals 

uwodeben naxevrad skalarul  

namravls X -Si  da akmayofilebs 

Semdeg pirobebs: 

    ,,,,, XyRyy    

     ,,,, 2121  yyyy   

  00,
2

 yyyy
X

,          .,,, yyyy   

 

SemoRebuli naxevradskalauri 

namravlis  gamoyenebiT, SegviZlia 
ganvixiloT X -Si moqmedia  

monotonuri operatorebi. 
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ganmarteba 3. operators 
 YXADA )(:  vuwodoT 

radialurad uwyveti Y -is gaswvriv, 

Tu nebismieri fiqsirebuli 

YADy  )( da Y  arsebobs  

0 , rom 

  ,0)(  YADy   da 

namdvili funqcia 

 
Y

tyAt  ),(,0    uwyvetia; 

 demiuwyveti,Tu is  warmoadgens 

uwyvet operators XAD )( -dan 

Zlieri topologiiT , Y -Si ,  -

sust topologiiT. 

 cxadia, rom Aoperatoris 

 demiuwyvetobidan, romelic 

gansazRvrulia mTel X -ze, 

gamomdinareobs misi radialurad 

uwyvetoba Y -is gaswvriv. 

    ganmarteba 4. 

asaxvas  YXADA )(:  vuwodoT 

lokalurad SemosazRvruli Y -ze, 

Tu  nebismieri fiqsirebuli 

YADy )(  moiZebneba ise 

mudmivebi N  da  , rom  

 ./)(,)(   YY
yYADNA   

 

  

X -ze lokalurad SemosazRvrul 

operators, uwodeben  ubralod 

lokalurad SemosazRvruls. 

    debuleba 1. yoveli operatori 
 YXADA )(:  

naxevradSemosazRvruli variaciiT 

lokalurad SemosazRvrulia Y -ze. 

    damtkiceba. damtkiceba 

vawarmooT winaaRmdegobis 

daSvebiT. romelime YADy )(  -

Tvis  moiZebneba ny mimdevroba 

romelic krebadia y -saken Y -Si, 

romelzec .)( YnyA  davuSvaT 

.)(1
YnYnn yyyA     naxevrad 

SemosazRvruli variaciulobis 

gamo Yw  iseTebisaTvis, rom 

)(ADwy  , romeliRac 0R , 

gvaqvs 

   ),;(),()( XnYnn wyyRcwyywyAyA


    

anu  

).),(),(;((
1

),(
1

YnYnnXn

n
Yn

n

ywywyAyyyAwyyRcwyA 





 

 

radganac  XXn wwyy





 , 

xolo  1

n  mimdevroba 

SemosazRvruli, ukanaskneli 

utolobidan gvaqvs 

1

11 )1)();((),( NywywyAwyyRcwyA
YnY

XnnYnn 


 

  . 

 

 Yw  elementis nebismierobis gamo gvaqvs 

.,),(
1

suplim YwwyA
Yn

n
n


 

 

Sesabamisad, banax- Steingauzis  
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Teoremis Tanaxmad 

).)(1()(
YnYnYn yyyANyA    

 

Tu amovarCevT 0n -s 

pirobidan ,
2

1
0nnyyN

Yn  miviR

ebT NyA
Yn 2)(  ,  rac daSvebas 

ewinaaRmdegeba.   winadadeba 

damtkicebulia. 

SeniSvna 2.  cxadia, rom  -

demiuwyveti operatori  

lokalurad SemosazRvrulia. 

    ganmarteba 5.  YXADA )(:  

operators vuwodoT  

fsevdomonotonuri, Tu iqedan, rom 

))(,( YADyyyy nn   sustad 

X Si da  

                                           0),(suplim 
 Ynn

n
yyyA                             (1) 

gamomdinareobs 

.),(),(inflim YyyAyyA
YYnn

n



  

 

ganmarteba 6.  vityviT, rom 
 YXADA )(:  operatori aqvs 

 M  Tviseba, Tu 

 YADyyyy nn )(,   sustad X -

Si;   )( nyA -sustad Y -Si   da   

YYnn
n

yyyA ,),(suplim 


 iwvevs, 

rom );(yA  

    aqvs Tviseba   , Tu nebismieri  

  YADyn )( mimdevrobisaTvis, 

romelic sustad ikribeba 

YADy )( -saken,  (1)-dan  

gamomdinareobs  ny  mimdevrobis 

Zlierad krebadoba y -saken X Si. 

    aqvs Tviseba   , Tu sruldeba 

Semdegi pirobebi: 

)1  A operatori  - sustad 

uwyvetia, anu  gardaqmnis yovel 

sustad krebad mimdevrobas  -

sustad krebadSi. 

)2   Tu YADyyyy nn )(,(   

sustad X -Si, maSin 

.),(,(
YYnn yyAyyA   

    debuleba 2.  samarTliania  

Semdegi implikaciebi: „ YA -is  

gaswvriv radialurad  uwyveti  

operatoria naxevrad 

SemosazRvruli variaciiT“       

 „ A fsevdo monotonuri 

operatoria“   „ A s aqvs 

Tviseba  .M  

    damtkiceba.  vTqvaT 

YADyyYAD n  )()(   sustad 

X -Si da .0),(suplim 
 Ynn

n
yyyA   

naxevrad  SemosazRvruli 

variaciulobis gamo gvaqvs  

,;(),(),( XnYnYnn yyRcyyyAyyyA


  

 

Tu gaviTvaliswinebT X

   

normis kompaqturobas, 

.0);(),(lim),(lim 






 




XnYnn
nYnn

n
yyRcyyyAyyyA  



amrigad, .0),( 
Ynn yyyA  vTqvaT 

Y  nebismierad fiqsirebuli 

elementia da 

.0),(   yyw  maSin 

romeliRac 0R -Tvis 

.)(;(),(),(),(),( XnYYnYnnYn yyyRcywAyywAyyyAyyA


    

 

Tu gadavalT zRvarze  roca 

n , miviRebT 

.)(;(),(),(inflim XnYYn
n

yyyRcywAyyA





  

Sesabamisad,   

.)(;(),(),(inflim XnYYn
n

yyyRcywAyyA





  

 

es ukanaskneli utoloba gavyoT -

ze da gadavideT zRvarze 0 .  

miviRebT   

.),(),(inflim YyyAyyA
YYnn

n



  

 

amrigad pirveli implikacia 

damtkicebulia. gadavideT meoreze. 

davuSvaT, rom 

 YADyyyy nn )(,   sustad  Y -

Si; )( nyA   -sustad 
Y -Si da  

.,),(suplim
YYnn

n
yyyA 

  maSin, 

cxadia  samarTliania (1)  

utoloba, Sesabamisad  

,,),(suplim),( YyyyAyyA
YYnn

nY



  

 

aqedan ki .)( yA  debuleba 

damtkicebulia. 

ganmarteba 7.   
 YXADA )(:  operators 

vuwodoT  variaciuli aRricxvis 

operatori )(AD -ze,  Tu is 

warmodgenadia Semdegi saxiT 

),,(ˆ)( yyAyA   sadac 

 YXADA )(:ˆ  operators aqvs 

Semdegi Tvisebebi: 

a)  YXAAD :),(ˆ)(  - 

radialurad uwyveti operatoria 

Y -is gaswvriv 

 da RRyYADy   ,,)(,   

;;),,(ˆ),(ˆ 






 
 X

Y
yRcyyAyyA   

b) ),(ˆ  yAyX  operatori 

sustad qvekompaqturia, e.i. asaxva 
 YXADA )(:),(ˆ   

qvekompaqturia X -Si  susti 

topologiis  Sesabamisad  da  -

susti topologiiT Y -Si. (e. i.  

nebismieri sustad krebadi 

mimdevrobidan 

))(,( YADyyyy nn  X -Si 

SeiZleba gamovyoT iseTi 

qvemimdevroba  my , romlisTvisac 

  ),(ˆ myA sustad Y -Si); 
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g) iqedan, rom 

YADyyYAD n  )()(   sustad 

X -Si da 

0),,(ˆ),(ˆ 
Y

nnnn yyyyAyyA  

gamomdinareobs, rom 

 ),(ˆ),(ˆ  yAyAX n   

sustad  ;Y  

d) Tu ))(,( YADyyyy nn   

sustad X -Si da 

  ),( nyA sustad Y -Si, maSin 

.,),,(ˆ
YY

nn yyyA    

SeniSvna  3.  b) piroba Sesruldeba, 

Tu asaxva  YXADA )(:),(ˆ   

SemosazRvrulia, radganac  banax-

alaoglus Teoremis Tanaxmad Y  

sivrcis nebismieri birTvi 

kompaqturia  - topologiiT. 

  debuleba 3.  samarTliania 

implikacia: „ A  variaciuli 

aRricxvis 

operatoria“  A" fsevdo 

monotonuri operatoria“. 

    damtkiceba. davuSvaT, rom 

))(,( YADyyyy nn   sustad da  

samarTliania  (1) utoloba.  

ganmarteba 7. -is b) pirobis 

Tanaxmad SegviZlia CavaTvaloT, 

rom  ),(ˆ yyA n sustad Y -Si, 

da Sesabamisad ( d) pirobiT) 

.,),,(ˆ
YY

nn yyyyA   Sesabamisad 

, .0),,(ˆlim 
 Y

nn
n

yyyyA  aqedan  da 

(1)-dan  gvaqvs 

.0),,(ˆ),(ˆsuplim 
 Y

nnnn
n

yyyyAyyA  

meores mxriv a) pirobis Tanaxmad 

,0);(inflim),,(ˆ),(ˆinflim 





Xn
nY

nnnn
n

yyRcyyyyAyyA  

 

rac  utolobasTan erTad   

gvaZlevs  

.0),,(ˆ),(ˆ 
Y

nnnn yyyyAyyA  

    

Semdeg  g) pirobis Tanaxmad 

 ),(ˆ),(ˆ  yAyA n sustad Y -Si 

yoveli X ,  amrigad, 

.0),,( 
Ynn yyyA   yovelive amis 

gamo  

0),,(ˆ),,(ˆ 
Y

nn
Y

nnn yyyyAyyyyA

  da (1) gaTvaliswinebiT 

                                

.0),,(ˆ 
Y

nnn yyyyA              

(2) 

    nebismieri fiqsirebuli Y -

Tvis davuSvaT  ).()( yyw    

radgan  1,0,   Y  

),)(;()()),(,(ˆ),(ˆ Xn
Y

nnnn wyRcwywyAyyA


   

 

amitom 

).)(;(

)),(,(ˆ)),(,(ˆ),,(ˆ),,(ˆ

Xn

Y
nn

Y
n

Y
nnn

Y
nn

wyRc

yywyAywyAyyyyAyyyA










 

amrigad, Tu ukanasknel utolobas   
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gavyofT  -ze da gaviTvaliswinebT (2)-s,  

).)(;(
1

))(,(),,(ˆinflim X
YY

nnn
n

yRcywyAyyyA








  

 

Tu gadavalT  am ukansaknel 

utolobaSi zRvarze roca 0  

da gaviTvaliswinebT   a) Tvisebas, 

miviRebT  

.),,(ˆ),,(ˆinflim YyyyAyyyA
YY

nnn
n




  

 

debuleba damtkicebulia. 

debuleba 4.   vTqvaT 
 YXADa )(:  operatori 

warmodgeba Semdegi saxiT 

)()()( 21 yAyAyA  , sadac  

YXA :1  aris variaciuli  

 

aRricxvis operatori, xolo  
 YXADA )(:2  operatori  

)( Tvisebis matarebelia. maSin A  

operatori variaciuli aRricxvis 

operatoria )(AD  ze, sadac  

.)(:ˆ;:ˆ);(),(ˆ),(ˆ);,(ˆ)( 121

  YXADAYXXAyAyAyAyyAyA   

 

damtkiceba cxadia. 

Sedegi 1.  davuSvaT, rom 

debuleba 4.-is pirobebSi 

.:,)(: 21

  YXAXXADA  

maSin  21 AAA   operatori, 

variaciuli aRricxvis operatoria 

)(AD  ze. 

    SeniSvna 4.  zemoT Cven  

moviTxoveT X sivrcis 

refleqsuroba. SegviZlia es 

moTxovna Tavidan aviciloT, Tu 

ganvixilavT  operators 

,)(: XXADA    sadac X  

nebismieri banaxis sivrcea. zemoT 

moyvanili Sedegebi  martivad 

vrceldeba am SemTxvevaSic. 

  

 

 

 

uak 517.5 

T. modebaZe 

akaki wereTlis  saxelmwifo universiteti 

arawrfiv operatorTa zogierTi Tviseba 

nawili I 

reziume 

am naSromSi ganxilulia is ZiriTadi cnebebi da ganmartebebi, 

romlebic saSualebas mogvcems , gamovikvlioT  arawrfivi operatorebis 

Tvisebebi banaxis sivrceSi.  naSromi warmodgenilia ori nawilis saxiT. 

pirvel nawilSi gvaqvs  zogadi Tvisebebi arawrfivi operatorebisaTvis, 

xolo meore nawilSi , ki variaciuli aRricxvis  operatorebis Sesabamisi 

Tvisebebi.  
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УДК 517.5 

Т. МОДЕБАДЗЕ 

Государственный Университет Акакия Церетели 

НЕКОТОРЫЕ СВОЙСТВА НЕЛИНЕЙНЫХ ОПЕРАТОРОВ 

Часть I 

Резюме 

В данной работе рассматриваются основные понятия и определения, которые дадут 

возможность изучить свойства нелинейных операторов в банаховых пространствах. Работа 

представлена в виде двух частей. В первой части даны общие свойства нелинейных 

операторов, а во второй части даны соответствующие свойства операторов вариационного 

исчисления.  

 

 

 

UDC 517.5 

T. MODEBADZE 

Akaki Tsereteli State Universiti 

SOME PROPERTIES OF  NONLINEAR OPERATORS 

Part  I 

Summary 

In this work the basic concepts and definitions which will help to study properties of nonlinear 

operators in the Banach spaces are considered. There are two parts in the given work. In the first 

part the general properties of nonlinear operators are given, and in the second the corresponding 

properties of calculus of variations operators are given. 
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ara carieli simravlea. 

amrigad, )(ADy  da                   )( m

pW -Tvis  arsebobs 

 dxDyDyxBdxDyDyxAya m

m

m

m

.),.....,,(),....,(),( 1

1

 











  

     

vTqvaT ).()(
0

 m

p

m

p WXW  

),(  ya  forma  wrfivia da 

uwyveti X -ze, Sesabamisad, 
 XyAyAya

X
)(,),(),(   da 

gluvi funqciebisaTvis  Cy , 

 XXADA )(:  operatori 

ganisazRvreba igiveobiT 

 

).,...,()1(),....,()1()( 1

1

yDyxBDyDyxADyA m

m

m

m





  












 

 

vaCvenoT, rom 1-4 pirobebis 
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   Tu pirveli nawilis  Sedegebs 

gamoviyenebT  CamovayaliboT  

ganzogadebuli debuleba. 

        Teorema. 1. vTqvaT 
YXA :   operatori naxevrad 

SemosazRvruli variaciiTaa.  
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da ukanaskneli utolobidan  
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bolos vaCvenoT, rom „e)“ “a)“.  

cxadia, rom „e)“ “b)“, xolo  „b)“-
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SeniSvna 7. kerZo SemTxvevaSi, roca 

XY  saqme gvaqvs iseT 

operatorebTan, romelic moqmedebs 

X  refleqsuri banaxis sivrcidan 

mis SeuRlebul X  sivrceSi. aseT 

SemTxvevaSi zemoT moyvanili 

debulebebi  kargadaa cnobili. 
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interess warmoadgens SemTxveva, 
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sivrcea.  aseT SemTxvevaSi  

bunebrivad gadadis yvela zemoT 
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    debuleba 8. vTqvaT  XXA :   

aris   -demiuwyveti operatori 

naxevrad SemosazRvruli variaciiT. 

maSin igi akmayofilebs Semdeg 

pirobebs:  Tu K  romelime   

mkvrivi qvesimravlea  X -Si da 




  KyRcyAf X
X

 );(,

 maSin .fAy   damtkiceba.  

ramdenadac K  mkvrivia X -Si, 

amitom nebismieri  X -Tvis 

SeiZleba  moiZebnos  iseTi 

mimdevroba    Kn , rom 

 Xn  -Si. Semdeg Tu 

gamoviyenebT   demiuwyvetobas da  

c  funqciis Tvisebas, miviRebT  

 

.);(,lim, 





  XyRcyAfyAf X

Xnn
nX

  

 

meores mxriv, radganac yoveli  

demiuwyveti operatori aris 

radialurad uwyvetic, dagvrCenia  

gamoviyenoT debuleba 5. 

  ganmarteba 8.  YXD )(:  

operators  uwodeben maqsimalurad  

monotonurs, Tu is monotonuria da 

amasTan erTad  iqedan rom 
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YDyf
Y

 )(,   

gamomdinareobs  )(Dy  da 

.fy   

 debuleba  9.   vTqvaT 
 XXD )(:  radialurad 

uwyveti maqsimalurad monotonuri 

operatoria, wrfivi gansazRvris 

)(D  areTi,    XXUA :  

kvazimonotonuri operatoria. maSin  

 XXDUA ))((:  

kvazimonotonuri operatoria. 

damtkiceba. gavixsenoT, rom 
 XDUG )(:  operators, 

uwodeben kvazimonotonurs, Tu 

iqedan, rom yyn   sustad X Si 

)),(),((  DyDyn  

 uuU n sustad U -Si da 

,0),,(suplim 
 Xnnn

n
yyyuG  

gamomdinareobs  

 

).(),,(),,(inflim 


DyyuGyyuG
XXnnn

n
  

   davuSvaT  

 uuU n sustad, yyD n )(    

sustad da  

.0),,(suplim 
 Xnnn

n
yyyu   

maSin  


XnnnXnnn yyyuyyyu ),,(),,(  


XnXnnXnnnXnn yyyyyyyyyyuyyy ,,),,(,  

XnXnnn yyyyyyu  ,),,(  da .0),,(suplim 
 Xnnn

n
yyyuA  

Sesabamisad,  

).(),,(),,(inflim 


DyyuAyyuA
XXnnn

n
  

Semdeg, radgan   

,0),,(lim 
 Xnnn

n
yyyuA  amitom 

                              0,suplim 
 Xnn

n
yyy           (5) 

aqedan  gamodis, rom  

                            0,suplim 
 Xnn

n
yyy             (6) 

 

marTlac,   -s monotonurobidan  miviRebT   

,0,, 
XnXnn yyyyyy  

rac (5)-s Tan erTad gvaZlevs (6). 

     )(D  simravle wrfivia, amitom )(,  Dy  da  1,0  gvaqvs 

),()1(  Dyw   agreTve  ,.....2,1,00,  nwywy
Xnn    

amrigad,  

 

,,,,,
XXnXnnXn ywyywyyyyy    
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aqedan    

.,,inflim
XXnn

n
ywyy  


 

Tu gavyofT ukanasknel utolobas  

 -ze da gadavalT zRvarze roca 

0 ,  -is radialurad 

uwyvetobis gaTvaliswinebiT, 

miviRebT  

 

).(,,inflim 


Dyyyy
XXnn

n
  

amrigad,  

).(),,(),,(inflim 


Dyyuyyu
XXnnn

n
  

debuleba damtkicebulia. 

 

 

 

 

uak 517.5 

T. modebaZe 

akaki wereTlis  saxelmwifo universiteti 

arawrfiv operatorTa zogierTi Tviseba 

nawili II 

reziume 

naSromSi ganxilulia ara wrfiv operatorTa Tvisebebi.  naCvenebia  

zogierT TvisebaTa ekvivalentoba ara wrfivi operatorebisaTvis. 

gansakuTrebuli yuradReba aqvs daTmobili  variaciuli aRricxvis 

operatorebs.   rogorc pirveli aseve meore naSromi saSualebas mogvcems 

warmatebiT  vawarmooT eqstremaluri amocanebis da marTvis Teoriis 

amocanebis Semdgomi kvlevebi. 

 

 

 

 

УДК 517.5 

Т. МОДЕБАДЗЕ 

Государственный Университет Акакия Церетели 

НЕКОТОРЫЕ СВОЙСТВА НЕЛИНЕЙНЫХ ОПЕРАТОРОВ 

Часть II 

Резюме В работе рассматриваются свойства нелинейных операторов. Показано 

эквивалентность некоторых свойств для нелинейных операторов. Основное внимание 

уделено операторам вариационного исчисления. Как  первая так и вторая  работа  даёт 

возможность успешно вести будущие исследования для экстремальных задач и для задач 

теории управления. 
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UDC 517.5 

T. MODEBADZE 

Akaki Tsereteli State Universiti 

SOME PROPERTIES OF  NONLINEAR OPERATORS 

Part  II 

Summary 

In the work properties of nonlinear operators are considered. The equivalence of some 

properties for nonlinear operators is shown. The main attention is paid to operators of calculus of 

variations. Both the first and second work helps to make future researches for the extreme problems 

and control theory problems successfully. 
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uak 634.0  

r. kopaliani S. kapanaZe 

akaki wereTlis saxelmwifo universiteti 

 

feihoas agroteqnikuri RonisZiebebis zogierTi sakiTxis Seswavlis 

Sedegebi imereTis pirobebSi   

 

feihoa tipiuri subtropikuli 

klimatis maradmwvane buCqovani 

mcenarea. saqarTveloSi misi 

nargaobebi ZiriTadad gvxvdeba 

aWarisa da afxazeTis teritoriaze, 

bolo 15-20 wlis manZilze 

gavrcelda samegreloSi, guriasa 

da imereTSi. misi nayofebi 

gamoiyeneba rogorc nedlad, ise 

teqnikuri gadamuSavebisaTvis, 

romlisganac amzadeben murabas, 

kompots, jems, Jeles, wvenebs, 

eqstraqtebs. nedl nayofs gaaCnia 

sasiamovno momJavo-tkbili gemo, 

romelic Zalian gavs erTdroulad 

marwyvisa da ananasis gemos. nayofi 

Seicavs: wyals - 79,69%, Saqrebs – 8 

-10,6%,  simJave – 1,5-3%, 1 kg nayofSi 

2,06-dan 3,9 mgm-de iodia. garda 

amisa feihoas nayofi didi 

raodenobiT Seicavs C vitamins. [1] 

Cveni kvlevis mizans 

warmoadgenda Segveswavla 

rigTaSorisebis movlis zogierTi 

xerxis gavlena feihoas 

bioproduqtiulobaze. kvlevis 

obieqtad gamoviyeneT mcenareebi, 

baRdaTisa da geguTis raionebSi 

sakarmidamo nakveTebze gaSenebuli 

feihoas plantaciebidan.  

Cveni kvlevis sakiTxis 

Sesaswavlad dayenebuli cda 

moicavda Semdeg variantebs: 1) 

sruli mineraluri foni (NPK) – 

Savi aneuli (kontroli); 2) sruli 

mineraluri foni (NPK), 

rigTaSorisebSi sideratebis Tesva 

da niadagSi CakeTeba; 3) sruli 

mineraluri foni (NPK), 

rigTaSorisebis datoveba 

damuSavebis gareSe. TiToeuli 

variantisaTvis gamoyofili iqna 5-5 

mcenare 4-jeradi ganmeorebiT. 

laboratoriuli analizebi 

(niadagis, nayofebis) Sesrulebuli 

iqna awsu samecniero centris 

organuli da araorganuli qimiis 

laboratoriaSi. 

Cvens cdaSi organuli sasuqis 

(sideratebi) gamoyenebasTan erTad 

gamoicada mineraluri sasuqebic. 

kerZod, amoniumis gvarjila (34^-

iani), superfosfati (18%-iani) da 

kaliumis marili (30-40%-iani). 

ukanaskneli ori sasuqi Segvqonda 

narevis saxiT  250 g  P2O5 da 120 g. 

K2O odenobiT TiTo mcenaris qveS, 

rogorc kvebis agroteqnikuri foni. 

mineraluri sasuqebis 

agroteqnikuri dozebiT Setana 

feihoas nargaobis qveS 

rigTaSorisebis movlis sxvadasxva 

fonze araerTgvarovan gavlenas 

axdens mcenareTa zrda-

ganviTarebaze (cxrili 1, 2). 

samwliani vizualuri 

dakvirvebis Sedegad aRmoCnda, rom 

sakontrolo variantTan SedarebiT 

sideratebis Tesva da maTi niadagSi 

CakeTeba mniSvnelovnad zrdis 

Setanili mineraluri sasuqebis 

gamoyenebis efeqtianobas, rac 
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upirveles yovlisa gamoixateba 

mcenaris vegetatiuri nawilebis 

ukeT ganviTarebaSi. masiuri 

yvavilobis, gamonaskvisa da 

msxmoiarobis maRal maCveneblebSi 

(cxrili 1). rac Seexeba mTeli 

wlis ganmavlobaSi rigTaSorisebis 

datovebas damuSavebis gareSe, 

mineraluri da organuli sasuqebis 

agroteqnikuri dozebi ver 

uzrunvelyofen mcenareTa maRal 

produqtiulobas sakveb 

elementebze sarevela mcenareebis 

mzardi konkurenciis pirobebSi. 

(sur. 1, 2). aseve  mniSvnelovani 

monacemebia miღebuli mcenareTa 

kvebis gansxvavebul fonze nayofis 

bioqimiur maCveneblebSic (cxrili 

2).  

 

cxrili 1 

organuli da mineraluri sasuqebis gavlena feihoas 

bioproduqtiulobaze  niadagis movlis sxvadasxva xerxis fonze  

(გეგუთი, 2010 – 2012 ww. saS. monacemebi) 

№ variantebi 

yvavilebis ra-

odenoba erT 

mcenareze  (c) 

sasargeb-

lo gamo-

naskva (%) 

mosavlia-

noba erT 

xeze, (kg) 

erTi na-

yofis 

masa (gr) 

1 Savi aneuli (kon-

troli) 
2332; 2512 27,5; 22,3 14,2;  13,2 36,8;  37,5 

2 rigTaSorisebSi si-

deratebis Tesva ni-

adagSi Semdgomi Ca-

keTebiT 

3124; 2795 33,4;  35,7 18,4;  15,7 46,3;  40,6 

3 rigTaSorisebis da-

toveba damuSavebis 

gareSe  
2052; 1968 23,2;  20,1 9,5;  7,3 25,1;  27,3 

 

sur. 1. feihoas SerCeuli mcenareebi geguTis raionis plantaciaSi 

 

  

 

 

 

 

 

 

     sur. 2. feihoas SerCeuli mcenareebi baRdaTis raionis plantaciaSi 
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rogorc cxrilidan Cans, niada-
gis movlis xerxebi mniSvnelovan 
gavlenas axdens feihoas nayofis 
bioqimiur maCveneblebze, kerZod sa-

ukeTeso maCveneblebiT xasiaTdeba 
meore varianti - rigTaSorisebSi 
sideratebis Tesva niadagSi Semdgo-
mi CakeTebiT. 

 

uak 634.0 
r. kopaliani S. kapanaZe 

akaki wereTlis saxelmwifo universiteti 
feihoas agroteqnikuri RonisZiebebis zogierTi sakiTxis Seswavlis 

Sedegebi imereTis pirobebSi   

reziume 
naSromSi motanilia feihoas plantaciebis movla-moyvanis zogierTi 

sakiTxis Seswavlis Sedegebi imereTis pirobebSi. kvlevis Sedegad 
dadgenili iqna, rom  baRdaTisa da geguTis pirobebSi  rigTaSorisebSi 
sideratebis Tesva da maTi niadagSi CakeTeba, garkveul gavlenas axdens, 
rogorc TviT feihoas mcenaris vegetatiuri da generaciuli procesebis 
aqtivobaze, aseve mosavlianobaze da produqciis xarisxze, mniSvnelovnad 
zrdis Setanili mineraluri sasuqebis gamoyenebis efeqtianobas.  

 
УДК 634.0 

Р. КОПАЛИАНИ, Ш. КАПАНАДЗЕ 

Государственный Университет Акакия Церетели 

РЕЗУЛЬТАТЫ ИЗУЧЕНИЕ НЕКОТОРЫХ ВОПРОСОВ АГРОТЕХНИЧЕСКИХ 

МЕРОПРИЯТИИ ФЕЙХОА В УСЛОВИЯХ ИМЕРЕТИ 

Резюме 

В статье представлены результаты изучения некоторых вопросов возделывания 

плантации  фейхоа в условиях Имерети. Исследования показали, что в условиях районов 

Гегути и Багдади, посев сидератов и  заделывание в почву в междурядий, определенно 

влияет как на активность вегетативных и генеративных процессов растения фейхоя, так и на 

урожайность и качество продукции, значительно увеличивает эффективность 

употребляемых  минеральных  удобрении. 

 

UDC 634.0 

R. KOPALIANI, SH. KAPANADZE 

Akaki Tsereteli State University 

RESULTS OF STUDY SOME QUESTIONS IN OF AGRO TECHNICAL EVENT 

FEIJOA CONDITIONS OF IN IMERETI 

Summary 

The article presents the results of a study of some issues in the cultivation of plantation feijoa 

conditions Imereti. Studies have shown that in the conditions and areas Geguti Baghdadi, planting 

green manure and embedding of into the soil between rows, definitely affect both the activity of 

vegetative and generative plant processes feijoa, and the productivity and product quality, 

significantly increases the efficiency of mineral fertilizer consumed. 
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minaarmirebuli Termoplastebis tvifvra da nakeTobebis 

teqmologiuri damuSaveba 

 

kompoziciuri masalebisagan 

damzadebuli nakeTobebis Tvisebebi 

damokidebulia rogorc 

komponentebis Tvisebebze, ise 

formirebis procesis teqnologiur 

parametrebze. minaarmirebuli 

Termoplastebidan tvifris 

meTodiT nakeTobebis damzadebis 

ZiriTadi teqnologiuri 

parametrebia furcvlovani 

namzadebis temperatura, 

formirebis wneva da dayovnebis 

dro. furclovani namzadebis 

gadamuSavebas vaxdendiT 

hidravlikur presebze 

gacxelebuli namzadis civ 

StampebSi tvifris meTodiT [1]. 

minaarmirebuli furclebis 

gacxeleba SeiZleba CavataroT 

infrawiTeli gacxelebis RumelSi, 

cxeli haeris cirkulirebad 

RumelebSi an presis  

ftoroplastis firiT dafarul 

gacxelebul filebs Soris. 

namzadebis gacxelebisas 

relaqsaciuri procesebis 

mimdinareobis Sedegad SeiZleba 

moxdes masalis Cajdoma (0,1-0,3%), 

ris gamoc adgili aqvs furclebis 

umniSvnelo rxevas. gacxelebis 

xangrZlivoba eleqtro RumelebSi 

Seadgens 50-90 wm-s 1 mm sisqeze.  

nax.1-ze naCvenebia namzadis 

gacxelebis temperaturis gavlena 

minaarmirebuli polipropilenis 

sizikur-meqanikur Tvisebebze. 

rogorc naxazidan Cans, maRali 

meqanikuri Tvisebebis nakeTobebis 

misaRebad formireba unda 

CavataroT dabal temperaturaze. 

optimalurad miRebuli iyo 

temperatura 438-443K. temperaturis 

Semdgomi Semcireba iwvevs 

mniSvnelovan teqnologiur 

Cajdomas. poliamidis safuZvelze 

miRebuli minaarmirebuli 

TermoplastebisaTvis sasurvelia 

masalis gacxeleba CavataroT 

safexurebad 435-410 K da 558-580 K 

temperaturebze Sesabamisad.  

minaarmirebuli 

polipropilenis simtkicis 

maxasiaTeblebze wnevis gavlena 443 

K temperaturis dros 

warmodgenilia nax.2-ze. dabali 

wnevis dros miRebuli nakeTobebi 

cudad formirdeboda. tvifris 

temperaturis SecvliT 1–dan 5 mpa-

mde minaarmirebuli 

polipropilenis simtkicis 

maxasiaTeblebi mkveTrad izrdeba. 

wnevis Semdgomi gadideba 

praqtikulad ar moqmedebs masalis 

simtkiceze, amitom optimalerad 

miCneuli iyo 5-8mpa wneva. 

tvifris procesze gavlenas 

axdens minaSemavseblis struqtura. 

magaliTad, Semavseblis boWkobani 

struqtura saWiroebs 

mniSvnelovnad nakleb Zalas vidre 

masalebi uqsovadi 

minaSemavseblebis safuZvelze.  
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tvifris procesze mniSvnelovan 

gavlenas axdens datvirTvis 

(wnevis) modebis xasiaTi. tvifra 

SeiZleba Catardes sxvadasxva 

danadgarebze, romlebic 

xasiaTdebian datvirTvis modebis 

dartymiTi, mdovre an niSancvladi 

xasiaTiT. darTymiTi moqmedebisas, 

puasonis fardobiTi gadaadgilebis 

mniSvnelovani siCqaris gamo 

samuSao procesis cikli mcirdeba, 

magram pirobebi daZabulobis 

relaqsaciisaTvis, romelic 

koncentrirdeba puansonis irgvliv 

viwro rgolis sivrceSi, 

praqtikulad ar arsebobs, rac 

ganapirobebs nakeTobis rxevas. 

amrigad, tvifris dartmiTi xasiaTi 

Tavisi moqmedebiT 

minaTermoplastze temperaturis 

Semcirebis identuria. datvirTvis 

mdore modeba xels uwyobs Sinagani 

daZabulobebis relaqsacias, amitom 

xarisxiani nakeTobis miRebis meti 

SesaZlebloba arsebobs.   

Seswavlili iyo minaarmirebuli 

Termoplastebis gacivebis xasiaTi. 

gacivebis kinetikis kvlevis 

monacemebi saSualebas iZleva 

sworad SevarCioT masalis 

gadamuSavebis reJimi, aseve 

CavataroT droisa da 

mwarmoeblobis dasabuTebuli 

gamoTvla. viRebdiT gacivebis 

maxasiaTebel sami saxis 

temperaturas, romelic yvelaze 

axlos Seesabameba tvifris realur 

pirobebs, esenia:  

 haerze bunebrivi gacivebis 

pirobebSi 293±30C 

temperaturaze, rac 

Seesabameba gacxelebuli 

namzadebis Rumelidan 

StampSi gadatanis moments. 

 gacxelebuli namzadis 

metalur filasTan erTmxrivi 

kontaqtis pirobebSi. es 

Seesabameba namzadis StampSi 

Cadebis moments. 

 namzadis or metalur filas 

Soris ormxrivi kontaqtis 

pirobebSi. es Seesabameba 

gacxelebuli furclovani 

namzadis Stampvis moments. 

unda avRniSnoT, rom  kvlevis 

miznebSi ar Sedioda gacxelebuli 

namzadebis temperaturis gacivebis 

sxvadasxva pirobebze (temperarura 

da garemo aris tenianoba, Stampis 

temperatura, haeris konveqciuri 

nakadebi da a.S.) damokidebulis 

Teoriuli kanonzomierebis dadgena 

siTbogadacemis klasikuri Teoriis 

gamoyenebis safuZvelze. amitom, 

gacivebis xasiaTis mxolod 

eqsperimentaluri kvleva 

saSualebas gvaZlevs ganvsazRroT 

gacivebis siCqare. 

minaarmirebuli 

polipropilenis gacivebis 

procesis temperaturuli 

maxasiaTeblebi gacivebis 

sxvadasxva pirobebis dros 

warmodgenilia nax.3-ze. moyvanili 

damokidebulebebi gviCveneben, rom 

gacivebis mrudebis xasiaTi 

mniSvnelovnad icvleba gacivebis 

pirobebze damokidebulebiT. es 

imiT aixsneba, rom yvela 

SemTxvevaSi siTbogadacemis 

pirobebi gansxvavebulia. 

furclovani plastikebis 

Tbogadacemis koeficientebis 

sidideebis monacemebis ararseboba 

siTbogadacemis sxvadasxva 

pirobebisaTvis - haerSi, filebs 

Soris da filaze, saSualebas ar 

iZleva visargebloT Sesabamisi 

formulebiT gacxelebuli 

namzadebis gacivebis xangrZlivobis 

gamosaTvlelad . 

amis Sesabamisad, gazomili iyo 

gacivebis eqsperimentaluri  

temperaturuli maxasiaTeblebi 
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minaarmirebuli  polipropilenis 

furclebisaTvis sisqiT 2-dan 5 mm-

mde gacivebis sxvadasxva pirobebSi, 

gansazRrulia 600C-mde gacivebis 

saSualo siCqareebi (monacemebi 

moyvanilia cxrilSi 1). 

cxrili 1 

minaarmirebuli polipropilenis gacivebis saSualo siCqare (grad/wm) 

 

furclis sisqe, 

mm 

gacivebis pirobebi 

haerze bunebrivi 

gaciveba 

foladis filaze 

gaciveba 

or foladis 

filas Soris 

gaciveba 

2 1,7 2,0 6,0 

3,5 0,7 1,3 4,0 

5 0,4 0,7 1,3 

 

miRebuli monacemebi mowmoben 

gacivebis siCqaris mniSvnelovan 

Semcirebaze minaarmirebul 

furclebis sisqis gazrdasTan 

erTad. garda amisa, miRebuli 

monacemebi saSualebas iZleva 

ganvsazRroT tvifvris procesis 

drois normebi da mwarmoebluroba. 

gacivebis procesis xasiaTi 

praqtikulad ar aris damokidebuli 

Semavsebelze da ganisazRvreba 

polimeris bunebiT. 

  

 

 

nax. 1. minaarmirebul polioropilenis simtkicis  

maCveneblebis damokidebuleba furclebis gacxelebis  

temperaturaze: 1,3-σg 2,4- σR. 

 

423 433 443 453 463 T 

60 

100 

140 

180 

σg, σR, mpa 

1 

2 

3 
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polimeruli kompoziciuri 

masalebis mzardi gamoyenebis 

pirobebSi sul ufro aqtualuri 

xdeba sakiTxi dekoratiuli 

gamoyvanis gamravalferovnebis 

Sesaxeb. minaarmirebuli 

polipropilenis dekoratiuli 

gamoyvanisaTvis furcvlovani 

namzadebisa da nakeTobebis 

damzadebis stadiaze SeiZleba 

gamoyenebuli iqnes Semdegi 

meTodebi: 

 laq-saRebavebis dafarvis 

datana specialurad SemuSavebuli 

teqnologiiT. 

nax. 2.  minaarmirebul polioropilenis simtkicis  

maCveneblebis damokidebuleba formirebis  

wnevaze: 1,3-σg 2,4- σR. 

  

1 3 5 7 9 P, mpa 

60 

100 

140 

180 

σg, σR, mpa 

1 

2 

3 

4 

nax. 3. minaarmirebul polioropilenis temperaturiuli  

maxasiaTeblebi gacivebis sxvadasxva  pirobebis dros:  

1-haerze gaciveba, 2-metalur filaze gaciveba,  

3- or metalur filasSoris gaciveba. 

  

0 1 2 3 4 τ, wT 

40 

60 

100 

140 

T, 0C 

1 
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 zedapiruli fenis datana 

iseTi masalebisagan, rogoricaa 

feradi Termoplastikuri firebi, 

metaluri folga, qsovili, masalis 

damzadebis procesSi an nakeTobis 

formirebis dros. 

 pigmentebisa da saRebavebis 

Setana polimerTan erTad 

minaarmirebuli Termoplastebis 

damzadebis dros. 

minaarmirebuli 

polipropilenisagan damzadebuli 

detalebis SeRebva saWiroa 

nakeTobis garegani ieris 

gasaumjobeseblad minis boWkoebis 

dafarvis gziT. garda amisa, laq-

saRebavebiT dafarva amcirebs 

mtvris mizidvas - movlena, 

romelic xSirad gvxdeba 

plastmasebis gamoyenebis dros, 

saRebavi aseve zrdis mdgradobas 

abraziuli cveTis, gamxsnelebis,  

agresiuli qimiuri areebis da   

atmosferuli movlenebis 

zemoqmedebis mimarT. 

laq-saRebavebiT dafarvis 

gamoyenebas mTeli rigi 

upiratesobebi aqvs SeRebuli 

polimeruli masalebisagan 

detalebis formirebasTan 

SedarebiT: advili misaRwevia 

metalizirebuli ferebi, SeiZleba 

efeqtebis Seqmna sxvadasxva ferebis 

gamoyenebis gziT,  SesaZlebelia 

erTdroulad SeiRebos sxvadasxva 

masalisagan damzadebuli detalebi, 

SeRebili detalebis Rirebuleba 

15-20%-iT dabalia feradi 

plasmasebisagan damzadebuli 

detalebis RirebulebasTan 

SedarebiT. 

minaarmirebuli 

polipropilenisagan damzadebuli 

detalebis SesaRebad gamoyenebuli 

iyo Semdgomi teqnologia:  

1. Spaklis fenis datana da 

Sroba 800C temperaturaze 1 sT-is 

ganmavlobaSi.  

2. zumfariT gaxexva. 

3. saRebavis pirveli fenis 

datana da Sroba 230C temperaturaze 

2 sT-is ganmavlobaSi. 

4. zumfariT gaxexva. 

5. saRebavis meore fenis datana 

da Sroba 800C temperaturaze 24 sT-

is ganmavlobaSi. 

detalebis SeRebvis 

samuSaoebTan erTad Seswavlili 

iyo minaarmirebuyuli 

polipropilenis dekoratiuli 

gamoyvanis SesaZlebloba nakeTobis 

masalisagan damzadebuli 

Zlierpigmentirebuli firebis 

daxmarebiT. Sedegad dadgenilia, 

rom aseTi procesi SeiZleba 

ganvaxorcieloT an Stampvis 

stadiaze an furcvlovani masalis 

damzadebis stadiaze im SemTxvevaSi 

Tu Secxobis process CavatarebT 

gacxelebul filebs Soris da 

gacxelebis dros uzrunvelvyofT 

mcire wnevas 1-5 kg/m2. wnevis 

gadideba SeiZleba uaryofiTad 

aisaxos mosapirkeTebel masalaze. 

firebis adhezia maRalia, aseTi 

furclebis martivi konfiguraciis 

nakeTobebad meoradi gadamuSavebis 

dros dafarvis xarisxi 

SenarCunebulia. am meTodis 

gamoyeneba ar SeiZleba rTuli 

formis nakeTobebis damzadebisas. 

minaTermoplastebisagan 

damzadebuli nakeTobebis zedapiris 

maRali simtkicis laq–saRebavebiT 

dafarvis Sesaqmnelad karg 

Sedegebs gvaZlevs Cvens mier  

SemuSavebuli xerxi - furclis 

formirebis dros misi orive 

mxridan viskozisa da bambis 

boWkoebidan miRebuli Txeli 

elastiuri uqsovadi masalebis 

dapresva. imis gamo, rom aseTi fena 
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ar iJRinTeba SemakavSireblis 

nalRobiT, SenarCundeba 

minaplastis furclis siTbo 

presformaSi gadaadgilebis dros. 

miRebuli nakeTobebi formirebisas 

daculia presformis zedapirze 

polimeris adheziisagan. uqsovadi 

masala erTis mxriv mtkiced aris 

dakavSirebuli masalasTan, xolo 

zedapiruli polimeriT gauJRenTavi 

fena kargad ifareba laq–

saRebavebiT.  

pigmentebisa da saRebavebis 

Seyvana 1-3%-is raodenobiT 

minaarmirebuli polipropilenis  

furclebis tvifriT damzadebisas 

iwvevs masalis araerTgvarovan 

SeRebvas, detalebi miiReba cudi 

garegnuli ieriT da Semcirebuli 

fizikur-meqanikuri 

maxasiaTeblebiT. mag. 

minaarmirebul polipropilenSi 

titanis dioqsidis Seyvanisas 

gaWimvis simtkice Semcirda 28-32%-

iT (cxrili 2). ufro muqi 

pigmentebis (wiTeli, narinjisferi, 

lirji da a.S.) gamoyenebam 

gamoiwvia simtkicis simtkicis 

maCveneblebia ufro naklebad 

Semcireba - 10-15%-iT. cxrilSi 

moyvanilia TiO2 –s da pigment 

ftolocianinis cisferis (B 434) 

gavlena minaarmirebuli 

polipropilenis fizikur-meqanikur 

Tvisebebze (Seyvanili pigmentis 

raodenoba Seadgenda 2 mas. %).  

 

cxrili 2 

pigmentebis gavlena minaarmirebuli polipropilenis  

fizikur-meqanikur Tvisebebze  

minaarnireb-

uli pp 

TiO2 B 434 

σg mpa σR, mpa E, % σg, mpa σR, mpa E, % 

uqsovadi 132/195 68/74,6 10/13 165/195 71/74,6 11/13 

ХЖКН 
markis 

71,4/102 78,8/90,2 7/10 91,4/102 75/90,2 8/10 

МБС markis 73,9/102,6 74/80,0 7/10 90,1/102,6 75/85 8/10 

SeniSvna: mricxveli - pigmentiani maCvenebeli, mniSvneli - sawyisi 

maCvenebeli  

  

minaarmirebuli 

polipropilenisagan damzadebuli 

nakeTobebia dekoratiuli 

gamoyvanis yvela CamoTvlili 

meTodi iyo mosinjuli da 

damzadebulma detalebma 

warmatebiT gaiares gamocda. 

bzarebis warmoqmnasa da zomebis 

mniSvnelovan cvlilebas adgili ar 

qonia. 

 

 

 

uak 678.742.2.028.6. 

n. xelaZe, d. qiria, c. geguCaZe 
akaki wereTlis saxelmwifi universiteti 

minaarmirebuli Termoplastebis tvifvra da nakeTobebis 

teqmologiuri damuSaveba 

reziume 

naSromSi Seswavlilia minaarmirebuli Termoplastebidan tvifris 

meTodiT nakeTobaTa damzadebis ZiriTadi teqnologiuri parametrebi: 
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furclovani namzadebis temperatura, formirebis wneva da dayovnebis dro, 

agreTve kompoziciuri masalebis gacivebis procesis xasiaTi.  

aseve ganxilulia furclovani minaarmirebili polipropilenis 

dekoratiuli gamoyvanis zogierTi meTodi: laq–saRebavebiT dafarva, 

feradi Termoplastikuri firebiT dafarva da pigmentebisa da saRebavebis 

Seyvana.  

 

 

 

УДК 678.742.2.028.6. 

Н. ХЕЛАДЗЕ, Д. КИРИЯ, Ц. ГЕГУЧАДЗЕ 

Государственный Университет Акакия Церетели 

ШТАМПОВАНИЕ СТЕКЛОАРМИРОВАННЫХ ТЕРМОПЛАСТОВ 

И ТЕХНОЛОГИЧЕСКАЯ ОБРАБОТКА ИЗДЕЛИЙ 

Резюме 

В работе изучены основные технологические параметры изготовления изделий из 

стеклоармированных термопластов методом штамповки, которыми являются температура 

листовой заготовки, давление формования и время выдержки, а также характер охлаждения 

композиционных материалов. 

Рассмотрены некоторые методы отделки листового стеклоармированного ПП: 

нанесение лакокрасочных покрытий, нанесение поверхностного слоя из цветных 

термопластичных пленок и введение пигментов и красителей.  
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N. KHELADZE, D. KIRIA, TC. GEGUCHADZE 
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STAMPING PROCESS OF GLAS-REINFORCED THERMOPLASTICS AND 

TECHNOLOGICAL PROCESSING OF PRODUCTS 

Summary 

The work studies the main parameters of preparing wares from glass reinforced thermoplastics 

by the stamping process. They are the temperature of the sheet wares, forming pressure retention 

and chilling character of  compocites.  

Also studies some methods of decorative forming of sheet glass-reinforsed polypropylene 

covering with varnish-paint, thermoplastic coats and introdusing some colored pigments.  
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qarTuli Cais lipiduri fraqciis qimiuri Semadgenloba da  sakveb 

produqtebze biologiurad aqtiuri vitaminebis danamatebis 

gamoyenebis perspeqtivebi 

 

Cais cximxsnadi lipiduri 

fraqcia Seicavs mniSvnelovnad met, 

organizmisTvis aucilebel 

fiziologiurad aqtiur 

komponentebs, vidre Cais 

`klasikuri~ eqstraqtebi. 

eqsperimentisTvis gamoyenebulia 

mouxeSo da uxeSi fraqciebis 

Semcveli Cais nedleuli, roca 

nazi da danarCeni (mouxeSo, uxeSi) 

masis Tanafardoba icvleboda 1:1- 

dan 1:9-mde, anu roca mouxeSo da 

uxeSi Cais wili masaSi icvleba 

50%-dan 90%-mde. 

aRniSnuli nedleuli 

eqsperimentisaTvis gadamuSavda 

Semdeg jgufad: 

 haermSrali Cais nedleuli, I 

jgufis;  

 130°C-ze fiqsirebuli mwvane 

Cai, II jgufi; 

 170°C-ze fiqsirebuli mwvane 

Cai, III jgufi; 

 klasikuri teqnologiiT 

miRebuli Cais naxevanfabrikati, 

IV jgufi. 

eqsperimentisaTvis 

momzadebuli Cais nimuSebis 

tenianoba ar aRemateboda 10%-s. 

gadamuSavebis procesSi cximxsnadi 

biologiurad aqtiuri 

nivTierebebis gamokvlevisas da 

maTi cvalebadobis dinamikis 

Seswavlisas miviReT Sedegebi 

lipidebis saerTo raodenoba 

jgufebisa da maTSi nazi nawilis 

xvedriTi wilis mixedviT, romelic   

naCvenebia cxrilSi 1. 

cxrili 1 

lipidebis saerTo raodenoba Cais jgufebisa da nazi nawilis 

xvedriTi wilis mixedviT,% mSral masaze gadaangariSebiT 

nazi 

nawilis 

xvedriTi 

wili,% 

C a i s   j g u f e b i 

I II III IV 

10 10,4 7,7 6,7 6,3 

20 9,5 7,0 6,2 5,8 

30 8,9 6,6 5,8 5,4 

40 8,5 6,3 5,5 5,2 

50 8,2 6,1 5,3 5,0 

60 8,0 5,9 5,2 4,9 



rogorc vxedavT, gadamuSavebis 

procesSi lipidebis jamuri 

Semcveloba saqarTveloSi 

kultivirebul CaiSi mniSvnelovnad 

icvleba.  CaiSi lipidebis 

Semcvelobis analizi gviCvenebs, 

agreTve, rom is mniSvnelovnad 

gansxvavdeba, sxva qveynebis 

kultivirebuli Caisagan. 

saqarTveloSi kultivirebul CaiSi 

lipidebi 2,5...3-jer metia, sxva 

qveynebis kultivirebuli CaiSi, 

Sesabamisad, 9...10,5% da 3,3...4%, 

albaT klimaturi faqtorebiT unda 

iyos ganpirobebuli. 

gamokvlevebma gviCvena, rom 

sxvadasxva periodSi mokrefili 

Cais lipidebi inarCuneben TiTqmis 

erTnair xarisxobriv Sedgenilobas. 

yvela maTganSi aRiniSneba zonebi, 

romlebic Seesatyvisebian polarul 

lipidebs, sterinebs da maT 

eTerebs, umaRles spirtebs, 

Tavisufal cximovan mJavebs, 

trigliceridebs, cvilebs, 

naxSirwylebs, magram sxvadasxva 

periodis nedleulis lipidebi 

gansxvavdebian calkeuli klasebis 

TanafardobiT. 

CaiSi lipidis jgufuri 

Sedgeniloba raodenobrivad 

icvleba gadamuSavebis procesSic. 

Cais jgufebis mixedviT lipidebis 

jgufuri Sedgeniloba moyvanilia 

cxr. 2-Si. 

 

cxrili 2 

lipidebis jgufuri Sedgeniloba Cais jgufebis 

mixedviT, fardobiTi % 

 

lipidebis jgufebi 
C a i s     j g u f e bi 

I II III IV 

poraluri lipidebi 19,4 21,1 22,4 26,3 

sterinebi 4,5 4,6 4,7 5,6 

umaRlesi spirtebi 0,7 2,4 2,2 9,2 

Tavisufali cximovani 

mJavebi 
2,5 18,6 20,1 27,4 

trigliceridebi 35,8 21,7 20,8 5,9 

cvilebi 3,0 2,6 2,4 1,2 

sterinebis eTerebi 33,5 28,0 25,4 21,6 

naxSirwylebi 0,6 1,2 1,8 2,8 

sul: 100 100 100 100 

 

 

rogorc vxedavT, Cais 

nedleulis gadamuSavebis procesSi 

bioqimiuri procesisa da 

temperaturuli faqtoris gavleniT 

mniSvnelovnad icvleba Cais 

lipidebis Sedgenilobis 

raodenobrivi da xarisxobrivi 

foni: polaruli lipidebi, 

Tavisufali cximovani mJavebi, 

umaRlesi spirtebi, sterinebi da 

naxSirwylebi zrdis tendenciiT 

gamoirCevian, maSin, roca 

trigriceridebs, sterinis eTerebs, 

cvilebs aqvT Semcirebis tendencia. 

cximovani mJavebi, romlebic 

Seadgenen Cais lipidebis ZiriTad 

birTvs, mcirericxovania (cxr. 3). 

maT ganekuTvneba najeri palmitis 



№ 18/2016                   ნ ო ვ ა ც ი ა  –  N o v a t i o n  –  Н о в а ц и я         

 

93 

(C16;0) da ujeri oleinis (C18;1), 

linolis (C18;2) da linolenis (C18;3), 

cximovani mJavebi. najeri mJavebi 

rogoricaa laurinis (C12;0) 

miristinis (C14;0), stearinis (C18;0) 

da araxinis (C20;0), Cais lipidebSi 

mcire raodenobiTaa da isini 

minoruli mJavebs SeiZleba 

mivakuTvnoT. saanalizo nimuSebSi 

aRmoCnda specifikuri  gadolenis 

mJava (C20;1). najeri cximovani mJavebi 

gamokvleul nimuSebSi 

warmodgenilia, ZiriTadad, 

palmitinis mJaviT (C16;0) SedarebiT 

naklebia laurinisa da stearinis 

mJavebi, kidev ufro naklebi 

miritinis mJava. ujeri 

(arazRvruli) cximovani mJavebidan 

gamosakvlev nimuSebSi upiratesad 

gvxvdeba linolenis mJava (C18;3), 

SedarebiT naklebia linolisa 

(C18;2) da oleinis (C18;1) mJavebi. 

kidev ufro naklebia palmitolenis 

mJava (C16;1). Tumca Savi Cais 

naxevarfabrikatSi sakmao 

raodenobiTaa iseTi ujeri mJavebi, 

rogoricaa C12;1 (3,63%), C15;1 (1,28%), 

C17;1 (1,12%), rasac ver vityviT sxva 

jgufis Cais nimuSebze. aRniSnuli 

gvafiqrebinebs, rom Sav CaiSi 

cximovani mJavebis farTo speqtris 

arseboba gamowveulia 

gadamuSavebis procesSi mimdinare 

Rrma bioqimiuri gardaqmnebiT, 

rasac adgili aqvs mwvane Cais 

SemTxvevaSi.

 

cxrili 3 

Cais lipidebis ZiriTadi cximovani mJavebis Sedgeniloba Cais 

jgufebis mixedviT, fardobiTi % 

 

cximovani mJavebis 

dasaxeleba 

C a i s   j g u f e b i 

I II III IV 

C12;0 (laurinis ) 0,24 0,47 0,50 1,90 

C13;0  0,66 2,21 2,85 5,94 

C14;0 (miristinis) 0,94 0,92 0,90 0,84 

C15;0 0,16 0,25 0,35 0,91 

C16;01(izopalmitinis) 1,71 1,47 1,51 0,06 

C16;0 (palmitinis) 23,90 24,95 24,20 25,37 

C16;1 (palmitollenis) 1,62 1,55 1,35 0,76 

C18;0  (stearinis) 2,05 2,95 3,17 4,95 

C18;1  (oleinis) 6,63 7,65 7,48 8,73 

C18;2 (linolis) 15,48 15,40 15,06 14,68 

C18;3 (linolenis) 44,57 41,20 39,18 23,25 

C20;0 (araxidonis) 0,11 0,21 0,44 0,57 

C20;1 (gadolenis) 0,56 0,22 0,15 0,05 

 

aRsaniSnavia, rom ujeri da 

najeri cximovani mJavebis 

raodenobebis Tanafardoba Cais 

nimuSebis jgufebis mixedviT 

icvleba.  

Cais lipiduri fraqciis 

gamokvlevam mwvave toqsikurobaze 

aCvena, rom is ganekuTvneba 

praqtikulad aratoqsikur 

nivTierebebs. Cais lipidur 
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fraqcias ar aqvs adgilobriv-

gamaRizianebeli, alergiis 

gamomwvevi unari, agreTve 

Teratogenuli da embriotoqsikuri 

aqtiuroba. 

Cais lipiduri fraqciis 

aRniSnuli Tvisebebi gansazRvraven 

misi gamoyenebis mizanSewonilobas 

sakveb produqtebSi biologiurad 

aqtiuri vitaminebis danamatebis 

saxiT. agreTve farmakologiaSi 

rogorc Wrilobis Semaxorcebeli 

saSualeba, wylulsawinaaRmdego 

kuWis dazianebis dros. Cais 

lipidur fraqcia mniSvnelovani 

raodenobiT Seicavs vitaminebs, 

mineralur marilebs, fenoluri 

bunebis naerTebis, alkaloidebsa 

da sxva biologiurad aqtiur 

nivTierebebs. maTi  arsebobiT 

gansazRvraven mis farmakologiur 

da Terapevtul moqmedebas. 

Cais lipiduri fraqciis 

qimiuri Semadgenloba yvela 

safuZvels iZleva lipiduri 

fraqciis sakveb produqtebze 

biologiurad aqtiuri vitaminebis 

danamatis saxiT gamoyenebas, rigi 

daavadebebis mkurnalobisa da 

profilaqtikisaTvis, rogoricaa 

kanis, kuWisa da Tormetgoja 

nawlavis wylulovani meqanikuri 

Wrilobebis, da sxva daavadebebis, 

samkurnalod.
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n. cucqiriZe, ქ. sirbilaZe 
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qarTuli Cais lipiduri fraqciis qimiuri Semadgenloba da  sakveb 

produqtebze biologiurad aqtiuri vitaminebis danamatebis 

gamoyenebis perspeqtivebi 
reziume 

Cais cximxsnadi lipiduri fraqcia Seicavs mniSvnelovnad met, 

organizmisTvis aucilebel fiziologiurad aqtiur komponentebs, vidre 

Cais `klasikuri~ eqstraqtebi. Cais lipiduri fraqciis gamokvlevam mwvave 

toqsikurobaze aCvena, rom is ganekuTvneba praqtikulad aratoqsikur 

nivTierebebs. Cais lipidur fraqcias ar aqvs adgilobriv-gamaRizianebeli, 

alergiis gamomwvevi unari, agreTve Teratogenuli da embriotoqsikuri 

aqtiuroba. Cais lipiduri fraqciis qimiuri Semadgenloba yvela safuZvels 

iZleva lipiduri fraqciis sakveb produqtebze biologiurad aqtiuri 

vitaminebis danamatis saxiT gamoyenebas, 

 

 

УДК 663.95:621.039.327  

Н. ЦУЦКИРИДЗЕ, К. СИРБИЛАДЗЕ 

Государственный университет Акакия Церетели 

ХИМИЧЕСКИЙ СОСТАВ ЛИПИДНОЙ ФРАКЦИИ ГРУЗИНСКОГО ЧАЯ И 

ПЕРСПЕКТИВЫ ПРИМЕНЕНИЯ БИОЛОГИЧЕСКИ АКТИВНЫХ ВИТАМИННЫХ  

ПИЩЕВЫХ ДОБАВОК 

Резюме 

Жирорастворимая  липидная фракция грузинского чая содержит для организма 

значительно больше объязательных физиологически активных компонентов, чем 
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«классические» экстракты чая. В статье показана, их динамика изменения и перспективы 

применения биологически активных витаминных добавок  на пищевой 

продукт.Исследование липидной фракции чая  на острую токсичность показало,что она 

относится к практически  нетоксическим веществам. У липидной фракции чая  нет местной 

раздражающей, аллергенной,тератогенной и эмбриотоксической активности. Химический 

состав липидной фракции чая дает основание использования липидной фракции чая в 

качестве биологически активной витаминной добавки для лечения и профилактики 

заболеваний кожи, язвы желудка и двенадцатиперстной кишки и для лечения других 

заболеваний.  

 

 

 

UDC 663.95:621.039.327 

N. TSUTSKIRIDZE, K. SIRBILADZE 

Akaki Tsereteli State University 

CHEMICAL COMPOSITION OF LIPIDIC FRACTION OF THE GEORGIAN TEA 

AND PROSPECT OF APPLICATION OF BIOLOGICALLY ACTIVE 

VITAMIN FOOD SUPPLEMENTS 

Summary 

The liposoluble lipidic fraction of the Georgian tea contains for an organism much more 

obligatory physiologically active components. In article it is shown, their dynamics of change and 

prospect of application of biologically active vitamin supplements on foodstuff. Research of lipidic 

fraction of tea on acute toxicity showed that it treats almost not toxic substances. The lipidic 

fraction of tea has no local irritating, allergenic, teratogenic and embriotoxic activity. The chemical 

composition of lipidic fraction of tea gives the grounds of use of lipidic fraction of tea as 

biologically active vitamin supplement for treatment and prevention of diseases of skin, stomach 

ulcer and a duodenum and for treatment of other diseases. 
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bunebrivi ceoliTebiT Camdinare wylebis gawmenda ionmimocvliTi 

sorbciis meTodiT 

 

garemos dabinZurebisagan dacva 

da adamianis fizikuri arsebobisa 

da ganviTarebisaTvis sasurveli 

pirobebis uzrunvelyofa 

sadReisod kacobriobisaTvis 

udides problemas warmoadgens. 

am mxriv gansakuTrebiT 

mniSvnelovania wylebisa da 

niadagebis dacva iseTi 

maRaltoqsikuri nivTierebebisagan, 

rogoricaa tyvia da ka-dmiumi. isini 

sayofacxovrebo da samrewvelo 

Camdinare wylebiT so-flis 

meurneobis savargulebis 

morwyvisas, SeiZleba moxvdnen, 

mcenaris mwvane masasa da nayofSi 

da am gziT gadainacvlon da 

dagrovdnen ada-mianis organizmSi. 

Camdinare wylebis mavne, 

toqsikuri liTonebis ionebisagan 

gasa-wmendad, efeqturia 

ionmimocvliTi sorbciis meTodis 

gamoyeneba, ra-dgan mxolod 

adsorbent-ionmimomcvlelebs 

SeuZliaT maTi lokaluri 

koncentraciebis Semcireba an 

srulad daWera. aqedan gamomdinare 

di-dia interesi unikaluri 

adsorbciisa da ionmimocvlis 

unaris mqone kristaluri 

aluminsilikatebis-ceoliTebisadmi. 

aRniSnuli masalebis, rogorc 

filtrebis gamoyeneba metad 

aqtualuria, vinaidan isini warmo-

adgenen iaf, xelmisawvdom masalebs 

da xasiaTdebian maRali ionmimo-

cvliTi tevadobiT. amdenad maTi 

gamoyeneba gamarTlebulia, rogorc 

ekonomikuri ise ekologiuri 

TvalsazrisiT. 

bunebrivi ceoliTebis–

gansakuTrebiT dabalsilicium 

Semcveli                     

filipsitebis maRali seleqtiuroba 

tute, tutemiwaTa da mZime liTo-

nebis kationebis mimarT saSualebas 

iZleva mniSvnelovnad SevamciroT 

toqsikuri liTonebis Semcveloba 

sayofacxovrebo da samrewvelo Ca-

mdinare wylebSi [1]. 

Cveni kvlevis mizans 

warmoadgenda tyviisa da kadmiumis 

ionebis gamodevnis Sesaleblobis 

dadgena, amave kationebis Semcveli 

wyalxsna-rebidan. 

am procesis Sesaswavlad SeirCa 

sistema sorbenti-xsnari, SemuSa-vda 

eqsperimentis meTodika. 

sakvlev obieqtebad gamoviyeneT 

saqarTvelos bunebrivi filipsi-

tebi, romelTa kristaluri 

struqturis Taviseburi agebuleba 

ganapi-robebs Sigakristaluri aris 

Ria bunebas kationebis 

TandaTanobiT Ca-nacvlebisaTvis. 

ceoliTuri mineralis es saxeoba 

gamovlenilia da did samrewvelo 

sabados qmnis saqarTvelos 

teritoriaze axalcixisa da guriis 

regionebSi. eqsperimentSi bunebrivi 

filipsitebi Pax. (fili-psiti 

axalcixidan) da PSx. (filipsiti 
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SuxuTidan) gamoyenebulia  dana-

wevrebuli 1-1,5mm fraqciis saxiT. 

rentgenul-difraqciuli analizis 

Tanaxmad qanebSi ZiriTadi 

mineralis Semcveloba Sesabamisad 

70-80%-ia - minarevebiT Tixa, 

mindvris Spati, mikrofauna. 

klasikuri da aluri fotometriis 

meTodebiT Catarebuli qimiuri 

analizis Sedegad fili-psitebis 

qimiuri Sedgeniloba gadaTvlili 

elementaruli ujredis 16 atom 

Jangbadze motanilia cxrilSi 1. 

ionmimocvlis procesi Seiswa-

vleboda statikur pirobebSi 

kadmiumis qloridisa da tyviis 

nitratis 1n wyalxsnarebis 

filipsitebTan urTierTqmedebisas, 

mudmivi morevis pirobebSi, 

TanafardobiT myari 

faza:xsnari=1:10. 

 

cxrili 1 

bunebrivi filipsitebis qimiuri Sedgeniloba 

 

ceoliTi elementruli ujredi Si/Al 

Pax. (Na0.68 K0.35 Ca0.70 Mg0.32 )(Al2.10 Si5.05 016)5.65H20 2.41 

PSx. (Na0.22 K0.25 Ca0.21 Mg0.16 )(Al2.19 Si5.72 016)4.72H20 2.61 

 

 

sakvlevi liTonebis 

marilxsnarebTan filipsitis 6-

jeradi urTi-erTqmedebisas 

aRiniSneba tyviisa da kadmiumis 

kationebis Canacvlebis xarisxebis 

TandaTanobiTi zrda anu 

filipsitis struqturaSi aRni-

Snuli kationebis koncentrireba, 

rac kaliumiT mdidar filipsitSi 

upiratesad mimdinareobs 

natriumianTan SedarebiT kadmiumisa 

da tyviis kationebis dagroveba 

bunebriv filipsitebSi pirveladi 

kationebis ga-moZevebis gziT 

warmodgenilia cxrilSi 2, 

gansazRvruli myari fazis qimiuri 

analizis saSualebiT. 

 

cxrili 2 

bunebrivi filipsitebis struqturaSi tyviisa da kadmiumis ionebis 

Canacvlebis xarisxebi 

 

ceoliTi 
Canacvlebis xarisxi, % 

Na, K, Ca, Mg  ↔ Pb 

 I II III IV V VI 

PSx. 52 61 67 75 83 90 

Pax. 45 52 60 66 72 80 

 Na, K, Ca, Mg  ↔ Cd 

PSx. 42 50 56 62 66 70 

Pax. 37 45 52 55 60 65 

 

 

aRmoCnda, rom filipsitebis 

Sigakristalur struqturaSi 

tyviisa da kadmiumis kationebis 

Canacvlebis xarisxebi 



                               ნ ო ვ ა ც ი ა  –  N o v a t i o n  –  Н о в а ц и я                  № 18/2016 98 

kanonzomierad izrdeba, 

ionmimocvlis ricxvis zrdasTan 

erTad. maRali sorbciis 

maCvenebeli sakvlevi kationebis 

mimarT gamoavlina filipsitma 

SuxuTidan (cxr.2). 

cnobilia, rom ceoliTebis 

ionmimocvliTi Tvisebebi didadaa 

da-mokidebuli kationebis 

ganawilebaze Sigakristalur 

poziciebze. kati-onebis ganawileba 

filipsitis struqturaSi 

sxvadasxva poziciebze xdeba 

kationebis zomebis mixedviT 

(ionuri radiusi). Tanamedrove aRwe-

rilobis mixedviT [2, 3] filipsitSi 

msxvili kationebi ganTavsebuli 

arian Ipoziciaze, sadac 

SesaZlebelia tyviis kationis 

maqsimaluri Ca-nacvleba, rac Cvens 

SemTxvevaSi moxda kaliumiT mdidar 

filipsitSi (cxr. 1, 2). 

I pozicia nakleb misawvdomi 

aRmoCnda kadmiumis kationebisaTvis. 

am SemTxvevaSi mimocvla warimarTa 

SedarebiT wvrili kationebiT dasa-

xlebul II da II’ poziciebze. 

filifsitebis sorbciuli 

tevadobis aRdgenas kadmiumisa da 

tyviis kationebTan mimarTebaSi 

ganxorcielebadia Sesabamisad 

natri-umis an kaliumis qloridebis 

an nitratebis xsnariT damuSavebiT.  

Catarebuli kvlevis 

safuZvelze SeiZleba davaskvnaT, 

rom bune-brivi filipsitebi 

xasiaTdebian sakmaod didi 

kationmimocvlis tevado-biT 

kadmiumis da gansakuTrebiT tyviis 

kationebis mimarT, rac saSua-lebas 

iZleva am ceoliTebis 

gamosayeneblad Camdinare wylebis 

gasa-wmendad mZime liTonebis 

kationebisagan. 

 

 

 

 

uak 627.8.03 

n. xazaraZe, l. gobejiSvili 

akaki wereTlis saxelmwifo universiteti 

bunebrivi ceoliTebiT Camdinare wylebis gawmenda ionmimocvliTi 

sorbciis meTodiT 

reziume 

Seswavlilia Camdinare wylebis modeluri xsnarebidan, bunebrivi 

filipsitebiT tyviisa da kadmiumis kationebis koncentrirebis procesi. 

naCvenebia, sakvlevi liTonebis marilxsnarebTan fillipsitis 

mravaljeradi urTierTqmedebisas, ceoliTis myar fazaSi pirveladi 

kationebis tyviisa da kadmiumis kationebiT Canacvlebis xarisxebis 

TandaTanobiTi zrda. gamovlenilia kaliumiT mdidari filipsitis Zlieri 

swrafva aRniSnuli kationebis mimarT natriumianTan SedarebiT.  
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УДК627.8.03 

Н. ХАЗАРАДЗЕ, Л. ГОБЕДЖИШВИЛИ 

Государственный Университет Акакия Церетели 

ОЧИСТКА СТОЧНЫХ ВОД ПРИРОДНЫМИ ЦЕОЛИТАМИ МЕТОДОМ 

ИОНООБМЕННОЙ СОРБЦИИ 

Резюме 

Изучен  процесс концентрирования катионов кадмия и свинца из модельных растворов 

сточных вод с использованием природных филлипситов. Многократное взаимодействие 

филлипсита с водным растворами солей этих металлов, постепенно увеличивает 

ионообменную уровень первичных катионов в твердой фазе цеолита к катионам свинца и 

кадмия. Выявлены аспирационные свойства филлипсита обогащенного калием ,  к катионам 

тяжелых металлов, по сравнению с натриевым филлипситом. 

 

 

 

UDC627.8.03 

N. KHAZARADZE, L. GOBEDJISH VILI 

Akaki Tsereteli State University 

ION-EXCHANGE SORPTION OF DRAINAGE WATERS ON GEORGIAN  

NATURAL ZEOLITES 

Summary 

Concentration process of cadmium and Lead cations by using of natural philipsite of sewage 

water model solutions has been studded. Freqyent treatment of phyllipsite with water solution of 

salts of these metals gradually increases ion exchange level of primary cations by lead and 

cadmium ions in solid state. That potassium rich phylipsits have greater lead and cadmium ion 

exchange affinity than sodium rich, have been established. 
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mowamvlebi samkurnalo saSualebebiT 

 

yovelwliurad msoflioSi mi-

lionobiT da aseuli milionobiT 

tona sxvadasxva nivTierebebiT, maT 

Soris samkurnalo saSualebebi 

iwarmoeba. es nivTierebebi arc Tu 

ise iSviaTad toqsikuri bunebisaa. 

adamianis organizmSi moxvedrisas 

isini safrTxes uqmnian mis jan-

mrTelobas. 

mowamvlebi samkurnalo saSua-

lebebiT SeiZleba gamowveuli iyos 

ara marto maTi gadaWarbebuli ga-

moyenebiT, an maTi miRebiT suici-

dis mizniT, aramed Terapevtuli 

dozis SemTxvevaSic ki. 

samkurnalo nivTierebebis toq-

sikologiuri moqmedeba, iseve ro-

gorc sxva qsenobiotikebisa, ganixi-

leba rogorc qimiuri paTologia, 

romelic  dakavSirebulia pomeos-

tatikuri sistemebis funqciis dar-

RvevebTan,  bioqimiuri sistemebis  

(receptorebi, fermentebi, biologi-

uri membranebi) funqcionirebis mo-

lekulur meqanizmze moqmedebisas 

samkurnalo saSualebebi arRveven 

pomeostazis procesebs. 

qimioTerapiuli saSualebebis 

warmoebis  ganviTarebam gamoiwvia 

maTi aradasabuTebuli gamoyeneba.  

gansakuTrebiT saxifaTo aRmoCnda 

samkurnalo nivTierebebis  kombina-

ciis gamoyeneba. mag: aSS-Si Tanmde-

bi reaqciebi, romlebic dakavSire-

bulia samkurnalo saSualebebis  

gamoyenebasTan, iwvevs weliwadSi 9 

milioni adamianis hospitalizacias, 

aqedan 1 milioni adamiani kvdeba. 

vidre, adamianis mier samkurna-

lo preparatis gamoyeneba moxdeba, 

aucilebelia misi usafrTxoebis 

Semowmeba saeqsperimento cxoveleb-

ze.  

helsingis deklaraciis Tanax-

mad aucilebelia samkurnalo prepa-

ratebis adamianebze gamoyenebis win, 

cxovelebze toqsikologiuri gamok-

vlevebis Catareba. 

samkurnalo toqsikologiis Zi-

riTad amocanas warmoadgens axali 

samkurnalo saSualebebis usaf-

rTxoebis Sefaseba, gansazRvra im 

paTologiuri cvlilebebis, romle-

bic  SeiZleba gamowveuli iyos ama 

Tu im  samkunalo preparatiT, an 

samkurnalo da damxmare nivTierebe-

bis kompoziciebiT. 

ZiriTadi saeqsperimento mode-

lebi momavali samkurnalo prepara-

tebis toqsikurobis Sefasebisas 

arian TeTri Tagvebi, virTxebi, 

zRvis goWebi, kurdRlebi, ZaRlebi, 

maimunebi, cxovelebze toqsikolo-

giuri kvlevebisas adamianebSi Tan-

mdegi  efeqtebis prognozi ar unda  

aRematebodes 70%, rac aisaxeba mo-

nacemTa eqstrapolaciis sirTuliT, 

romelic miRebulia eqsperimentis 

safuZvelze. axali samkurnalo pre-

paratis toqsikurobis Seswavlas 

awarmoeben cxovelTa sxvadasxva sa-

xeobebze. laboratoriuli cxove-

lebis  mgrZnobeloba qsenobiotike-
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bis moqmedebisadmi, rogorc wesi 

mcirdeba rigSi: ZaRlebi > katebi > 

kurdRlebi > zRvis goWebi >Tagve-

bi > virTxebi > maimunebi. 

axali samkurnalo preparatebis 

toqsikurobis Seswavlisas aucile-

belia gamovlenili iqnas  samizne - 

organoebi/qsovilebi, SesaZlo ara-

sasurveli reaqciebi, maTi Seqceva-

doba. 

zemoqmedebis samizneebi (ufro 

metad mgrZnobiare organoebi an 

organoTa sistemebi)  SeiZleba ga-

movlenili iqnas samkurnalo saSua-

lebis erTjeradi (mwvave toqsiku-

roba) an mravaljeradi (qronikuli 

toqsikuroba) Seyvanis Sedegad. qse-

nobiotikis specifiuri efeqtebi 

vlindeba mwvave  mowamvlis adreul 

safexurze. 

qsenobiotikis mwvave toqsiku-

robis Sefasebisas xSirad gansaz-

Rvraven  DL50. am dros iyeneben mci-

re zomis  laboratoriul cxove-

lebs; mag: TeTr Tagvebs - asakiT 60-

75 dRis, wona 18-20g,  virTxebs 75-

120 dRis asakis, masiT - 150-240g, 

aseve zRvis goWebs - 90-120 dRis, 

woniT 450-500g. saSualo sasikvdi-

lo doza warmoadgens nivTierebis 

mniSvnelovan maxasiaTebels, rome-

lic damokidebulia sacdeli cxo-

velis saxeobaze, sqesze, asakze, ma-

saze, misi movlis pirobebze, orga-

nizmSi Seyvanili  preparatis mocu-

lobaze, mwvave toqsinebis Sefaseba-

ze gavlenas axdens cxovelze  dak-

virvebis xangrZlivoba samkurnalo 

preparatis erTjeradi Seyvanis Sem-

deg. Cveulebriv dadgenilia dakvir-

vebis orkviriani xandrZlivoba, 

Tumca qsenobiotikis moqmedebiT 

cxovelebis daRupva SeiZleba mox-

des ufro mogvianebiTac. 

samkurnalo preparatebis qroni-

kul toqsikurobas ikvleven sxva-

dasxva saxeobis laboratoriul 

cxovelebze. 

samkurnalo saSualebebis Seyva-

nis xangrZlivoba saeqsperimento 

cxovelebze sxvadasxva qveynebSi 

gansxvavebulia.  evropis qveynebSi 

maTi xangrZlivoba Seadgens 6 Tves, 

aSS-Si  12-18 Tve, iaponiaSi - 12 Tve. 

qronikuli toqsikologiuri ga-

mokvlevisas mizanSewonilia qseno-

biotikis aranakleb 3-jeradi  do-

zis Seyvana, raTa sworad iqnas  Se-

fasebuli samkurnalo preparatis 

Terapevtuli moqmedeba. nivTierebis 

maqsimaluri doza aucileblad un-

da  iwvevdes  intoqsikaciis simpto-

mebs, raTa gamovlenili iqnas samiz-

ne -  organoebi an samizne organo-

Ta sistemebi, magram am dozam ar 

unda gamoiwvios yvela laborato-

riuli cxovelebis daRupva  eqspe-

rimentis damTavrebamde.  

homeostazis laboratoriuli 

maCveneblebis da parametrebis Ses-

wavla cxovelebSi xdeba, rogorc 

preparatis Seyvanamde, aseve eqsperi-

mentis bolos. organoebis da orga-

noTa sistemis funqcionaluri 

mdgomareobis  gamokvlevisas gamo-

yenebul unda iqnas kvlevis fizio-

logiuri, biofizikuri da bioqimiu-

ri meTodebi. 

samkurnalo saSualebebis  moq-

medeba SeiZleba iyos rogorc spe-

cifiuri, aseve araspecifiuri, ume-

tesi samkurnalo saSualebebis me-

tabolizmi  mimdinareobs RviZlSi, 

is ufro metad ganicdis qsenobio-

tikis moqmedebas. 

samkurnalo preparatis RviZ-

lze gavlenis kompleqsuri Sefase-

ba  saSualebas iZleva gamovlenili 

iqnas  paTologia, dadgenili iqnas 

doza, aseve preparatis SesaZlo he-

patotoqsikurobis prognozi, gani-

sazRvros ukuCvenebebi da misi gamo-

yenebis SezRudva. 
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wamlebis arasasurvel moqmede-

bas aseve ganicdis Tirkmlebic. is 

ZiriTadi organoa, romelic uzrun-

velyofs mravali samkurnalo saSu-

alebebis eqskrecias, Tirkmlebis 

funqciis darRvevis ZiriTadi maCve-

neblebia: filtraciis siCqaris, re-

absorbciis, Sardis da eleqtroli-

tebis gamoyofis dRe-Ramuri sidi-

dis cvlileba.  

axali samkurnalo preparatis 

usafrTxoebis Sefasebisas yuradRe-

ba unda gamaxvildes mis moqmedeba-

ze centralur nervul sistemaze, 

gul-sisxlZarRvTa da sisxlis war-

moqmnel sistemebze, aseve endokri-

nul sistemaze. 

kombinirebuli faemakoTerapia 

sxvadasxva daavadebebis samkurna-

lod farTod gamoiyeneba. umravles 

SemTxvevaSi pacientebis 40% er-

Tdroulad Rebulobs 6 samkurna-

lo preparatze mets. 

polipragmazia - ramdenime sam-

kurnalo preparatis erTdrouli, 

an Tanmimdevruli gamoyeneba (miRe-

ba), ramac SeiZleba xSirad samkur-

nalo saSualebebis gamoyenebis ara-

sasurveli efeqti gamoiwvios da 

vlindeba kombinirebuli toqsiku-

roba. 

ori da meti samkurnalo saSua-

lebebis  erT samkurnalo formaSi 

kombinirebisas farmakologiuri 

efeqti xSirad Zlierdeba. es ki sa-

Sualebas iZleva calkeuli kompo-

nentebis dozis Semcirebisa. racio-

nalurad SeiZleba CaiTvalos sam-

kurnalo saSualebebis  kombinacia  

erTi da igive samizne, gansxvavebu-

li  moqmedebis  meqanizmiT.  

monopreparatebis erTdroulma 

gamoyenebam SeiZleba gamoiwvios 

kombinirebuli toqsikuri efeqti. 

monacemebi samkurnalo preparate-

bis  kombinirebuli gamoyenebis 

Tanmdevi efeqtebis Sesaxeb ZiriTa-

dad  efuZneba farmakologiuri ga-

mokvlevebis Sedegebs. kombinirebu-

li samkurnalo saSualebebis urTi-

erTgavlenis bioqimiuri da farma-

kokokineturi Seswavlis meTodebi 

ar iZleva saSualebas srulyofi-

lad iqnas Sefasebuli iseTi maCve-

neblebi, rogoricaa mutagenuroba, 

kancerogenoba da imunotoqsikuro-

ba. 

biologiurad aqtiuri nivTiere-

bebis gavlenam  gawovis, ganawile-

bis, biotrasnsformaciis meqanizmze 

maTi kombinirebuli gamoyenebisas 

SeiZleba gamoiwvios araprognozi-

rebadi toqsikuri efeqtebi.  wamle-

bis SeuTavsebeli qimiuri urTqme-

deba SeiZleba Tavidan iqnas acile-

buli kombinirebuli samkurnalo 

preparatebis Seqmnisas, magram gaci-

lebiT rTulia amis Tavidan acile-

ba maTi SpricSi Serevisas, an maTi 

urTierTqmedebisas organizmSi. 

erTi wamlis efeqtis gaZliere-

ba  meores gavleniT iwvevs Terapev-

tuli efeqtis gazrdas toqsikuro-

bis gareSe - es aris samkurnalo 

saSualebebis racionaluri kombina-

cia. 

polipragmazia gansakuTrebiT 

saSiSia iseTi samkurnalo saSuale-

bebis gamoyenebisas, romlebic ar 

xasiaTdebian Terapevtuli efeqtis 

farTo speqtriT: sagule glikozi-

debi, antiariTmiuli da fsiqotro-

puli preparatebi. 

barbituratebis jgufis samkur-

nalo saSualebebi moqmedeben  cen-

tralur nervul sistemaze. isini 

ZiriTadad gamoiyenebian rogorc 

damamSvidebeli, Zilismomgvreli, 

krunCxvebis sawinaaRmdego saSuale-

bebi. barbituratebi advilad Seiwo-

vebian kuW-nawlavis traqtatis mier. 

maTi moqmeeba gansxvavdeba xan-

grZlivobiT  damokidebulia plaz-

mis SeboWvaze. biotransformaciis 
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siCqareze da organizmidan gamos-

vlaze. 

barbituris  mJavas warmoebule-

bis (barbituratebs; luminali (fe-

no barbitali), natriumis barbari-

tali, ciklobarbitali da sxva) 

Semcvelobas sisxlSi sazRvraven 

air-Txevadi qromatografiis meTo-

diT polaruli da arapolaruli 

gamxsnelebis gamoyenebiT. 

benzodiazepinebis jgufis pre-

paratebi SedarebiT advilad xelmi-

sawvdomia, rac xSirad ara sasur-

vel Sedegebs iwvevs: preparatTan 

damokidebulebas, mowamvlas da a.S.  

am jgufis preparatebi advilad 

Sewoveba  kuW-nawlavis traqtiT, ma-

Ti maqsimaluri raodenoba adamia-

nis sisxlSi aRiniSneba milebidan 

1-3sT-s Semdeg. benzodiazepami li-

pofiluri nivTierebebaa, deponir-

debian cximovan qsovilebSi da Tan-

daTanobiT gadadian sisxlSi. amis 

gamo maT gaaCniaT naxevrad gamoyva-

nis didi periodi. mag. diazepami-

saTvis is Seadgens 98 saaTs. 

sagule glikozidebs miekuTvne-

bian  digitoqsini da sxva kardio-

toqsikuri glikozidebi. maT gamoi-

yeneben rogorc antiariTmiul sa-

Sualebebs. preparati digoqsini ma-

Rali moluri masis mqone glikozi-

dia, qimiurad aramdgradia. maTi Te-

rapevtuli da toqsikuri koncen-

traciebi SedarebiT dabalia da aR-

moCena, gansakuTrebiT biologiur 

masalebSi, garkveul siZnelebTanaa 

dakavSirebuli. 

digoqsinis toqsikokinetikuri 

da toqsikodinamikuri parametrebi: 

Terapevtuli doza 0,0004-

0,0023mkg/ml, toqsikuri - 0,0014 – 

0,0070 mkg/ml, letaluri - 0,0015 – 

0,0300 mkg/ml, cilebTan SekavSire-

bis wili - 20-40%, SardTan gamoyo-

fis  wili 60-90%, plazmidan naxev-

rad gamoyvanis periodi 4-100sT. 

SardSi glikozidebis gansaz-

RvrisaTvis iyeneben  imunoqimiur 

meTodebs biologiur masalebSi sa-

gule glikozidebs  gansazRvra 

qromatografiuli meTodiT araa Se-

saZlebeli, maTi dabali koncentra-

ciis gamo. 

amrigad aucilebelia gaTvalis-

winebul iqnas rom samkurnalo sa-

Sualebebi Tavis dadebiT Terapev-

tul efeqtTan erTad SeiZleba sa-

ziano aRmoCndes adamianis janmrTe-

lobisaTvis da safrTxe Seuqmnas 

mis sicocxles. didi mniSvneloba 

eniWeba adamianebze samkurnalo pre-

paratebis gamoyenebis win  Catare-

bul  iqnas laboratoriuli kvle-

vebi sacdel cxovelebze da gamov-

lenil iqnas Tu romel organos 

azianebs esa Tu is saSualeba, dad-

genil iqnas samkurnalo saSualebe-

bis kombinirebul moqmedebis arasa-

surveli efeqti.  

 

 

 

 

uak 615.9(051) 

e. gamyreliZe  

akaki wereTlis saxelmwifo universiteti 

mowamvlebi samkurnalo saSualebebiT 
reziume 

statiaSi ganxilulia samkurnalo saSualebebiT gamowveulia uaryofi-

Ti efeqtebi, samkurnalo preparatebis usafrTxoebis Sefasebis aucileb-

loba. axali samkurnalo preparatebis Seswavlisas aucilebelia gamovle-
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nil iqnas samizne organoebi, qsovilebi laboratoriul pirobebSi sacdel 

cxovelebze. yuradRebaa gamaxvilebuli polipragmaziaze, ramac SeiZleba 

rig SemTxvevaSi uaryofiTi Sedegebi gamoiwvios 

 

 

УДК 615.9(051) 

Е. ГАМКРЕЛИДЗЕ 

Государственный Университет Акакия Церетели 

ОТРАВЛЕНИЯ ЛЕКАРСТВЕННЫМИ СРЕДСТВАМИ 

Резюме 

В статье рассмотрены отрицательные эффекты вызванные лекарственными средствами, 

необходимось оценки их безопастности. При изучении новых лекарственных препаратов 

обязательно установить органы мишени и ткани в лабораторных условиях  на подопытных 

животных. Особое внимание уделено на полипрагмазию,что в ряде случаев может вызвать 

отрицательные результаты. 

 

 

UDC 615.9(051) 

E GAMKRELIDZE 

Akaki Tsererteli State University 

POISONING   BY  MEDICATIONS 

Summary 

Toxic effects of medications on the human body is seen as a pathology which is associated 

dysfunction of the homeostatic system. Especially dangerous turned the combined use of drugs. It 

is therefore necessary to check their safety in laboratory condition on  experimental animals. 
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uak 

n. jinWaraZe 

akaki wereTlis saxelmwifo universitetis 

subtropikul kulturaTa departamentis doqt oranti 

 

mouvlel Cais plantaciebSi buCqebis regeneracia 

reabilitaciis periodSi 

 

saqarTvelos mTavrobis mier 

warmodgenili saxelmwifo 

programa “saqarTveloSi Cais 

reabilitaciis Sesaxeb” 

iTvaliswinebs perspeqtivaSi 11-15 

aTasi heqtaris  farTobze 

plantaciebis aRdgenis 

RonisZiebebs. asakSi Sesuli 

mouvleli Cais mcenareTa 

vegetaciuri nawilebis regeneracia 

metad rTuli procesia da 

moiTxovs saTanado Seswavlas, 

kerZod, zemoTxsenebuli programis 

mixedviT sareabilitacio 

RonisZiebebs Soris 

gaTvaliswinebulia buCqebis 

naxevradmZime da mZime saxis 

gasxvlebis Catareba, risTvisac 

saWiroa mxedvelobaSi iqnas 

miRebuli TviT Cais mcenaris 

reaqcia gamoyenebul gasxvlebisa 

da Tanmxlebi sxva agroteqnikuri 

RonisZiebis mimarT da a. S. 

cdis sqema da meTodika. Cveni 

cdis mizans Seadgenda wlebis 

manZilze mouvleli gadazrdili, 

Cais nargaobebis aRsadgenad saWiro 

agroRonisZiebebis SemuSaveba.maT 

Soris gasxvlebis sxvadasxva saxis 

gamoyenebiT, rigTaSorisebis 

mulCirebiT da sxv. 

cdisaTvis SerCeul iqna xonis 

raionis yofili Cais meurneobis 

teritoriaze ijariT aRebuli, 

dasarevlianebuli mitovebuli Cais 

plantacia. sacdelad gamoyofili 

plantacia gaSenebulia 

adgilobrivi sameurneo populaciis 

TesliT, Spaleruli wesiT-1,75X0,35m. 

gaadgilebiT. TiToeuli sacdeli 

danayofis farTi 7,5m2, variantis-

30m2, sacdeli nakveTis-

150m2.Gganmeoreba oTxjeradia. 

cda Seicavda Semdeg variantebs: 

I varianti – Spaleruli gasxvla 60 

sm. simaRleze, nasxlavis gataniT 

(kontroli); 

II  varianti_ naxevradmZime gasxvla 

35sm. simaRleze, nasxlavis mulCad 

datovebiT;  mwkrivTaSorisebSi;  

III  varianti _ naxevradmZime 

gasxvla 35sm. simaRleze, mulCad 

Savi  

polieTilenis apskis 

gamoyenebiT; 

IV  varianti – mZime gasxvla 15sm. 

simaRleze, nasxlavis mulCad 

datovebiT 

mwkrivTaSorisebSi; 

V varianti – mZime gasxvla 15sm. 

simaRleze.mulCad Savi 

polieTilenis apskis gamoyenebiT. 

kvlevis Sedegebi.pirvel rigSi 

dadgenil iqna sacdeli nakveTis 

dasarevliane_ bis xarisxi da 

gavrcelebuli sarevelebis saxeebi. 

bolo 15-20 wlis ganmavlobaSi 

mouvlelad datovebul sacdeli 

nakveTis Cais nargaobebSi masiurad 

gavrcelda erTwliani da 
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mravalwliani sarevelebi, maT 

Soris erTwlianebidan: ambrozia, 

Zurwa, mwyerfexa; 

mravalwlianebidan: gvimra, qasra; 

buCqnarebidan: mayvali, ekala. 

cdis variantebis mixedviT 

gasxvlamde gamovyaviT sami 

saSualo simaRlis mcenare, 

romelic aWrili iqna mZimed 

(15sm.simaRleze) ganvsazRvreT 

pirveli da meore rigis totebis, 

gamxmari Reroebisa da gverdiTi 

ylortebis saerTo 

raodenoba,Sefasebul iqna xavsebiT 

dazianebis xarisxi CavatareT 

sacdelad gamoyofili buCqebis 

morfologiuri aRwera. 

cxrili 1 

Cais buCqebis morfologiuri aRweris saSualo maCveneblebi 

s
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u
al

o
d
 e
r
T
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en
ar
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x
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) 

f
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l
is

 
f
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f
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) 

er
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ia
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o
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is
 

s
aS
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o
 

s
ig

r
Ze
 (
s
m)
 

erTwliani 

ylortebis 

muxlTaaSo 

risebis 

sigrZe (sm) 

 

ca

li 

11 20,0 32,0 88,0 

3,1 11,4 13,1 2,9 

kg 0,7 1,9 2,9 2,8 

 

cxrilis monacemebidan Cans, 

rom mouvleli Cais mcenareebi 

sarevelebis gavrcelebis gamo, 

sinaTlisa da sakvebi nivTierebebis 

deficitis pirobebSi aSkarad 

dakninebulia da perspeqtivaSi 

mosalodnelia plantaciis masiuri 

gameCxreba. cdis variantebis 

mixedviT Catarebuli gasxvlebis 

Sedegad ganvsazRvreT anasxlavi 

masis wona (cxrili 2). 

cxrili 2 

Cais gadazrdil nargaobaSi anasxlavi masis saSualo woniTi maCveneblebi 

variantebis mixedviT 

# varianti 
anasxlavi masa 1 

kv.m-ze (kg) 

saSualod t/ha-

ze 

1 
gasxvla 60sm.simaRleze 

nasxlavis gataniT (kontroli) 
2,61 26 

2 
Gasxvla 35sm.simaRleze 

nasxlavis mulCad datovebiT 
5,91 59 

3 

gasxvla 35sm. simaRleze 

mulCad Savi polieTilenis 

apskis gamoyenebiT 

6,81 68 

4 
gasxvla 15sm. simaRleze 

nasxlavis mulCad datovebiT 
9,36 94 

5 

gasxvla 15sm. sinaRleze 

mulCad Savi polieTilenis 

apskis gamoyenebiT 

9,64 96 
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rogorc cxrilis monacemebidan 

Cans anasxlavi masis wonam 

Spalerulad gasxlul pirvel 

variantze Seadgina saSualod 

26t/ha. naxevradmZimed gasxlul 

meore da mesame variantebze 

rigTaSorisebis mulCirebis 

gansxvavebul fonze Seadgina 

Sesabamisad 70 da 68 t/ha. mZimed 

gasxlul meoTxe da mexuTe 

variantebze gansxvavebuli saxis 

mulCis gamoyenebiT anasxlavi masis 

woman Seadgina Sesabamisad 84 da 90 

t/ha. 

cdis pirvel wels Catarebul 

iqna dakvirvebebi sacdeli buCqebis 

ylort-warmoqmni sxasiaTze 

gasxvlis saxeebis gavlenasTan 

dakavSirebiT (cxrili 3). 

cxrili 3 

gasxvlebis gavlena Cais mcenaris ylortwarmoqmnis unarze 

va
r
ia
nt

i 

 

vegetaci-

is dasaw-

yisi gas-

xvlis 

pirveli 

weli 

vegetaci-

aSi Sesu-

li 

ylorte-

bis rao-

denoba % 

Gamxmari 

mcerna-

reebis 

raodeno-

ba % 

erTwlia-

ni ylor-

tebis sa-

Sualo 

sigrZe (sm) 

Reros 

diamet-

ri (mm) 

foTle-

bis sa-

Sualo 

raode-

noba 

(cali) 

foT-

lis 

fir-

fi-

tis 

far-

Ti 

sm2 

I 16.05 23-27 _ 38 2,9 11 10,1 

II 10.06 20-23 3 49 3,2 15 12,3 

III 15.06 21-24 2 51 3,6 17 12,9 

IV 29.06 11-13 6 53 3,8 18 14,9 

V 28.06 12-14 5 54 3,9 19 15,4 

 

Cvens mier Catarebuli 

dakvirvebebis Sedegad, rogorc 

mosalodneli iyo yvelaze adre 

vegetatiuri kvirtebi gaiSala 

pirvel variantze, romelzedac 

Catarda Spaleruli gasxvla 60sm. 

simaRleze da ylortebi ganviTarda 

iRliuri kvirtebidan, romlebsac 

ukve hqondaT gavlili ganviTarebis 

garkveuli cikli, vegetaciis 

dasawyisi aRiniSna 16.05. TiTqmis 

erTi Tvis dagvianebiT vegetaciis 

dawyeba dafiqsirda meore da mesame 

naxevradmZimed 35 sm. simaRleze 

gasxlul varianzebze, rac unda 

aixsnas imiT, rom am SemTxvevaSi 

ylortebi warmoiqmna naklebad 

diferencirebuli mZinare 

kvirtebidan. maTgan pirvelze 

vegetaciis dawyeba aRiniSna 18.06, 

xolom eoreze 3 dRiT adre 15.06. 

racSeexeba mZimed 15sm. simaReleze 

gasxlul meoTxe da mexuTe 

variantebs aqac vegetaciis 

dasawyisi aRiniSna mZinare 

kvirtebis gaSliT TiTqmis 

erTdroulad Sesabamisad 28.06 da 

29.06. 

cdis pirvel wels sezonis 

ganmavlobaSi CavatareT foTlis 

krefa variantebis mixedviT. Sedegad 

gairkva, rom cdis pirvel wels 

variantebs Soris SedarebiT metia 

mosavlianobis maCvenebeli pirvel 

variantze. garda mosavlianobisa 

pirvel wels SeviswavleT 

mokrefili foTlis xarisxobrivi 

maCveneblebi, romlis Sedegad 

aRmoCnda, rom yvelaze naklebad 

nazi fraqcia pirvel variantze 
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mokrefil masaSi -78%, yvelaze meti 

mexuTe variantze – 89%. 

naxevradmZime da mZime gasxlul 

variantebze Sesabamisad matulobs 

2-3 foTliani duyebis masa da 

mcirdeba yru duyebis procenti. 

krefis sezonis damTavrebisas 

SeviswavleT variantebis mixedviT 

generaciuli organoebis 

ganviTarebis mimdinareoba. rogorc 

iyo mosalodneli generaciuli 

organoebis warmoqmna naklebad 

aRiniSna naxevradmZimed gasxlul 

mcenareebze, xolo mZimed gasxlul 

mcenareebze saerTod ar 

dafiqsirda, rac ZiriTadad 

aisaxeba imiT, rom mcenareebi 

cdiloben gasxvlis Sedegad 

darRveuli wonasworobis aRdgenas 

fesvTa sistemisa da miwis zeviT 

nawils Soris. 

daskvna: cdis sawyis stadiaSi 

miRebuli winaswari monacemebiT 

(buCqebis varjis ganviTareba, 

mosavlianoba, foTlis 

xarisxobrivi maCveneblebi) Cvens 

mier gamocdil variantebs Soris 

SedarebiT perspeqtiulad 

gamoiyureba mitovebuli Cais 

plantaciis naxevradmZime (35sm.) da 

mZimed (15sm.) gasxvlebis variantebi, 

romelTa rigTaSorisebSi 

gamoyenebul iqna mulCad Savi 

polieTilenis apski. 

 

 

uak 

n. jinWaraZe 

akaki wereTlis saxelmwifo universitetis 

subtropikul kulturaTa departamentis doqtoranti 

mouvlel Cais plantaciebSi buCqebis regeneracia 

reabilitaciis periodSi 
reziume 

naSromSi ganxilulia mitovebuli Cais plantaciaSi sxvadasxva saxis 

gasxvlebisa da rigTaSorisebis mulCirebis gansxvavebul fonze mcenareTa 

vegetatiuri nawilebis aRdgenis Taviseburebani. 

kvlevebvis Sedegad miRebuli monacemebiT (buCqebis varjis ganviTareba, 

mosavlianoba, foTlis xarisxobrivi maCveneblebi) Cvens mier gamocdil 

variantebs Soris SedarebiT perspeqtiulad gamoiyureba mitovebuli Cais 

plantaciis naxevradmZime (35sm.) da mZimed (15sm.) gasxvlebis variantebi, 

romelTa rigTaSorisebSi gamoyenebul iqna mulCad Savi polieTilenis 

apski. 

 

 

УДК 

Н.  ДЖИНЧАРАДЗЕ 

Государственный Университет Акакия Церетели,  

Докторант департамента субтропических культур 

РЕГЕНЕРАЦИЯ КУСТОВ В ПЕРИОД РЕАБИЛИТАЦИИ НЕУХОЖЕННЫХ 

ЧАЙНЫХ ПЛАНТАЦИЙ 

Резюме 

В рамках государственной программы „О реабилитации  чая в Грузии“  предусмотрено 

поэтапное осуществление  реабилитационных мероприятий, направленных на 

восстановление чайных плантаций.  При использовании способности растений к адаптации в 

результате применения различных видов подрезки и способов содержания междурядий с 
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целю изучения вопросов биологической регенерации полутяжело и тяжело подрезанных в 

течение многих лет плантации бывшего Хонского хозяйства  поставлен опыт в пяти 

вариантах. По полученным предварительным результатам (формирование кроны 

урожайности механическому  составу сырья) относительно перспективно выглядят 

варианты полутяжелой  подрезки на высоте 35см. и тяжелой подрезки на высоте 15см.  с 

использованием в междурядиях в виде мульча черной полиэтиленовой пленки. 

 

 

UDC  

N. JINCHARADZE 

Akaki Tsereteli State University, PhD student Department of subtropical crops 

REGENERATION OF BUSHES DURING REHABILITATION GROOMED TEA 

PLANTATIONS 

Summary 

Under the state program "On the Rehabilitation of tea in Georgia" in accordance with the 

phased implementation of rehabilitation measures aimed at restoring the tea plantations. With the 

purpose to study the question of biological regeneration of Light Heavy and heavy undercut in the 

former plantation Khoni farms  an experiment in five variants. According to preliminary results 

obtained (the formation of the crown yields textured materials) relative to prospectively look at the 

options for light heavyweight trim height 35cm. and heavy cutting at a height of 15cm. between 

rows, using a black polyethylene mulch film. 
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avtorTa sayuradRebod! 

 Jurnali „novacia“ aris saerTaSoriso standartis nomris mqone 
(ISSN) recenzirebadi da referirebadi seriuli gamocema, romelic beWdavs 
mniSvnelovan gamokvlevaTa Sedegebs qarTvelologiur, humanitarul, eko-
nomikur, maTematikur, meqanikur, qimiur, biologiur, sainJinro da agrarul 
mecnierebaTa dargebSi. gamoicema weliwadSi orjer (pirveli nomrisaTvis 
statiebi miiReba 15 aprilamde, meore nomrisaTvis - 15 noembramde). Jurnal-
Si dabeWdili statiebi warmoadgens saerTaSoriso donis naSromebs. 

Jurnalis daniSnulebaa mecnierebis ganviTarebis xelSewyoba, 
mecnierTa da specialistTa mier mopovebuli axali miRwevebis, 
gamokvlevaTa masalebisa da Sedegebis operatiuli gamoqveyneba. 

statiebi gamosaqveyneblad miiReba qarTul, rusul an inglisur enebze 
(avtoris survilisamebr, qveyndeba originalis enaze), romelსac Tan unda -
erTvodes sam enaze (qarTuli, rusuli da inglisuri) dawerili reziume, 

statiis avtorTa raodenoba xuTs ar unda aRematebodes. 

 

samecniero statiebis gaformeba unda moxdes Semdegi wesis mixedviT: 

 statiis moculoba ar unda iyos 4 gverdze naklebi da 12 gverdze me-
ti (A4 formatis qaRaldis 1,15 intervaliT nabeWdi, mindvrebi zeviT da 
qveviT – 2,4 sm, marcxniv – 2,5 sm, marjvniv - 3 sm, abzaci – 0,8 sm, 
gadatanebisa da gverdebis numeraciis gareSe) naxazebis, grafikebis, 
cxrilebis, reziumeebis da literaturis CamonaTvalis CaTvliT; 

 statia Sesrulebuli unda iyos teqstur redaqtor Word-Si nebismier 
magnitur matarebelze; 

 qarTuli teqstisaTvis gamoyenebuli unda iqnes Srifti - Acadnusx, 11 
pt; 

 inglisuri da rusuli teqstisaTvis Srifti - Times New Roman, 11 pt; 
 marcxena zeda kuTxeSi - uak-i (universaluri aTobiTi 

klasifikatori); 
 striqonis gamotovebiT – avtorTa saxeli da gvari; 
 Semdeg striqonze organizaciis sruli dasaxeleba, sadac Sesrulda 

naSromi; 
 striqonis gamotovebiT – statiis saTauri; 
 striqonis gamotovebiT – statiis Sinaarsi; 
 striqonis gamotovebiT – reziume qarTul, inglisur da rusul 

enebze (reziume araumetes 1000 nabeWdi niSnisa); 
 striqonis gamotovebiT – gamoyenebuli literaturis CamonaTvali; 
 statiaSi naxazebi da sailustracio masalebi Casmuli unda iyos 

JPEG an BMP formatiT; 
 maTematikuri formulebi akrebili unda iyos redaqtor Equation-is 

gamoyenebiT; 
 avtori/avtorebi pasuxs agebs statiis Sinaarsa da xarisxze. 
 

gamosaqveynebeli statia redaqciaSi warmodgenili unda iyos qa-

Raldze nabeWdi  (1 egzemplari) da eleqtronuli (nebismier 

matarebelze) saxiT. statias Tan unda axldes dargis specialistis 

mier xelmowerili recenzia. 
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yvela gamoqveynebuli statiis rusuli reziume ibeWdeba sruliad ruse-
Tis mecnierebaTa akademiis samecniero da teqnikuri informaciis institu-
tis (ВИНИТИ РАН) saerTaSoriso referirebul JurnalSi. 

Jurnalis beWdva xorcieldeba avtorTa xarjebiT. 

damatebiTi informaciisaTvis mogvmarTeT misamarTze: 4600, quTaisi, 
axalgazrdobis gamz., 102, mTavari redaqtori nino xelaZe, tel. (+995 431) 22 
34 44, 579 16 45 54, 577 97 25 42, E-mail: nino27@list.ru. 
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Журнал «НОВАЦИЯ» является рецензируемым и реферативным серийным изданием, 

имеющим Международный стандартный номер ISSN, который печатает результаты важных 

исследований в грузинологических, гуманитарных, экономических, математических, 

механических, химических, биологических, инженерных и аграрных областях наук. Журнал 
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новых достижений и результатов исследований ученных и специалистов.  

Статьи для публикации принимаются на грузинском, русском или английском языках 
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5.   

 

Научная статья оформляется по следующим правилам: 

 Объем статьи не менее 4 и не более 12 страниц (формат страницы А4, интервал 

1,15, поля - верхнее и нижнее – 2,4 см, левое – 2,5 см, правое - 3 см, абзац – 0,8 

см, без нумерации страниц и переносов) включая рисунки, графики, таблицы, 

резюме и перечень литературы;   

 Статья выполняется в текстовом редакторе Word; 

 Шрифт для грузинского текста - Acadnusx, 11pt; 

 Шрифт для русского и английского текста – Times New Roman, 11pt; 
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классификатор); 
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 Полное название организации, где выполнена работа; 

 Через строчку – название статьи; 

 Через строчку – текст статьи; 

 Через строчку – резюме на грузинском, русском и английском языках (не 

более 1000 печатных знаков); 
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 Через строчку – список литературы; 

 Рисунки и иллюстрации должны быть выполнены в формате JPEG или BMP; 
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