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Резюме: Предложен и обоснован статический 

метод получения микропрофиля дорожного пок-
рытия автомагистралей, как наиболее приемлемый, 
точный и удобный для конкретного класса задач.  

 Дана последовательность получения микропро-
филя и рассмотрены конкретные примеры. 

 
Ключевые слова: микропрофиль; динамическая 

нагрузка; статический метод.

 

1. ВВЕДЕНИЕ 
Работоспособность и срок эксплуатации дорож-

ного покрытия в основном связаны с воздействием 
движущихся по нему транспортных средств. С учётом 
тенденции увеличения грузоподъёмности и скорости 
движения, исследование вышеотмеченной зависи-
мости, с целью определения динамических нагрузок 
на дорогу, становится всё более актуальным. 

Основной причиной возникновения динамических 
нагрузок являются неровности дорожного покрытия, 
а основные факторы, определяющие величину этой 
нагрузки, - микропрофиль дорожного покрытия и ди-
намические характеристики транспортного средства. 

Натурных и экспериментальных данных, связан-
ных с определением динамических нагрузок на 
дорожную поверхность (соответственно определён-
ных и систематизированных с этой целью), крайне 
мало. Основной причиной этого является отсутствие 
приборного обеспечения и отработанных методов 
натурных замеров. 

В зависимости от объекта исследования (авто-
мобиль/дорога) поставленной задачи и использу-
емого аналитического аппарата, для данной статьи 
имеем: 

- объект исследования: микропрофиль дорож-
ного покрытия; 

- поставленную задачу на данном этапе и в 
общем [6,7]: отработка метода получения микроп-
рофиля дорожного покрытия с последующей целью 
определения его статистических характеристик, для 
определения динамических нагрузок автомобилей 
большой грузоподъёмности; 

- используемый аналитический аппарат для ре-
шения конечной задачи: теория случайных про-
цессов. 

 
2. ОСНОВНАЯ ЧАСТЬ 
Первый этап решения поставленной задачи 

состоит в подборе участка(ов) и метода измерения 
для получения микропрофиля. Применяемые мето-
ды/приборы для фиксации/контроля ровности мик-
ропрофиля разделяются на три группы: статические, 
импульсные и динамические. Отдавая предпочтение 
одной из них, мы ориентируемся на ее соответствие 
задаче исследования, объёму и способу получения и 
обработки интересующих нас данных, а также на 
стоимость оборудования, поскольку для большинства 
из них она бывает чрезмерно высокой [8].  

Останавливая свой выбор на получении мик-
ропрофиля путём/методом непосредственного замера 
(статический метод) [1,3,5,6,8] и на выбранных 
значениях (см. ниже) величин шага замера и длины 
участка, мы, вместе с вышеуказанным, руководству-
емся следующими соображениями: 

- существующие неровности дорожного асфаль-
тового покрытия являются следствием разных причин 
(конструктивные дефекты, неровности от неправиль-
ной эксплуатации и т.д.) и имеют разные размеры 
(длина, высота); 

- поэтому при их рассмотрении всегда должно 
быть определено, как классифицируются неровности 
дорожного покрытия по вышеотмеченным показа-
телям; 
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3. ЗАКЛЮЧЕНИЕ  
Для расчёта дорожных покрытий, обоснования 

и последующего проведения ремонтных работ 
крайне важно знать и учесть динамические наг-
рузки от транспортных средств. Это позволит до-
рожной одежде не работать в режиме дина-
мической перегрузки. Для обеспечения этого надо 
иметь возможность с наименьшими трудовыми и 
материальными затратами получить нужную ин-
формацию об источнике кинематического возбуж-
дения автотранспорта.  

В данной статье, для конкретной задачи 
определения динамической нагрузки на автодорогу, 
предлагается и обосновывается статический метод 
получения исходной информации кинематического 
воздействия (микропрофиль), как наиболее прие-
млемый, удобный и точный. 
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reziume: ganxilulia drekadi sistemis 

gaangariSeba, rodesac masze moqmedebs var-
dnili tvirTis dartyma, romelic iwvevs 
ganiv Runvas da grexas. dinamikurobis koe-
ficientis gareSe dinamikuri maxasiaTeb-
lebis gansazRvra axali gamartivebuli in-
Jinruli xerxiT xdeba. miRebuli dinamikuri 
maxasiaTeblebi ar gansxvavdeba arsebuli 
meTodebiT gansazRvruli sidideebisagan. 

 

sakvanZo sityvebi: Runva-grexa; kinetikuri 
energia.  

 
 
1. Sesavali 
dartymis Teoria maTematikuri da fizi-

kuri Sinaarsis siZneleebis gamo bolomde 

kargad ar aris Seswavlili. dartymis 

saxeebia: grZivi, ganivi, grexiTi, Runva-

grexiTi da sxva. 

ganiv dartymas, romelic iwvevs, rogorc 

Runvas, ise grexas, vuwodebT Runva-grexiT 

dartymas. am SemTxvevaSi sistemis dinamiku-

ri gaangariSeba aqtualuri Temaa. 

dartymiTi datvirTva xasiaTdeba didi 

intensivobis mqone inerciis Zalis uecari 

da xanmokle qmedebiT; am dros siCqarisa da 

urTierTqmedebisas warmoqmnili Zalebis 

gazomva drois simciris gamo, TiTqmis Seu-

Zlebelia, amitom praqtikuli amocanis ga-

dawyvetisaTvis SemoRebulia e.w. dinamiku-

robis koeficienti da misi saSualebiT ga-

nisazRvreba dinamikuri maxasiaTeblebi [1]: 

 Kσ σ=d d st ; Kτ τ=d d st ;  

 M K M= ⋅d d st   da a.S.    (1) 

sadac σd , τd , Md  aris dinamikuri maxasia-

Teblebi; σst , stτ , M −st statikuri maxasia-

Teblebi; K −d dinamikurobis koeficienti. 

unda aRiniSnos, rom, rodesac dinamikuro-

bis koeficientis dadgena SeuZlebelia, maSin 

dinamikuri maxasiaTeblebis gansazRvra ver 

xerxdeba. magaliTad, rodesac  drekad siste-

maze ecema Tanabrad ganawilebuli tvirTi, 

wertilovani dartymebis erTdrouli moqme-

deba da sxva. Cven mier SemoTavazebuli axali 

gamartivebuli inJinruli xerxi siaxlea da 

igi am problemas xsnis.  

 
2. ZiriTadi nawili 
ganvixiloT drekadi sistema, romelzec  

H simaRlidan ecema Q vardnili tvirTi da 

iwvevs, rogorc ganiv Runvas, ise grexas 

(nax. 1, a).  

dacemamde, vardnili tvirTis kinetikuri 

energia tolia [2]: 

 T QH= ,   (2) 
sadac Q aris vardnili tvirTis wona; H _ 
vardnis simaRle. 
 

 
 

nax. 1. drekadi sistema 

 

tvirTis kinetikuri energia gardaiqmneba 

drekadi sistemis potenciur energiad (ener-
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giis kargvas Telvasa da xaxunze ugule-

belvyofT): 

 T U= .  (3) 
potenciur energias vangariSobT Siga dre-

kadi Zalebis saSualebiT, romlebic gamow-

veulia dartymis wertilSi vardnili tvir-

Tis inerciis Pd  ZaliT (nax. 1, b). saangari-

So formulas aqvs aseTi saxe [3], [4]: 

 
1 1

( ) ( )
2 2

i i

n n

i i

M x M x
U dx dx

EI GI= =

= + +∑ ∑∫ ∫
2 2
d gr

gr

   (4) 

sadac )(xMd  da )(xM gr  aris sistemis ne-

bismier kveTSi aRZruli mRunavi da mgrexi 
momentebi. 

(4)-Si normaluri da ganivi Zalebis ga-

vlena simciris gamo mxedvelobaSi ar mii-

Reba [5]. 

nax. 1, b-dan gveqneba: 

 
( )

( ) 0

M x P x

M x

⎫= ⋅ ⎪
⎬

= ⎪⎭

I
d d

I
gr

0 x≤ ≤ ;   

  
( )

( )

M x P x

M x P

⎫= ⋅ ⎪
⎬

= ⋅ ⎪⎭

II
d d

II
gr d

0 1,2x≤ ≤ .  (5) 

miviRoT, rom Zvris moduli 0,4G E≈  da 

koWis ganivi kveTi wrea, maSin 2pI I I= =gr . 

(4)-Si (5)-is CasmiT miviRebT:  

 
31, 205P

U
EI

=
2
d

.   (6) 

(3)-Si (2) da (6)-is gaTvaliswinebiT dina-

mikuri Zala tolia: 

 3

0,83EIQHP =d .   (7) 

 radgan viciT  dinamikuri Zalis sidide, 

SegviZlia ganvsazRvroT maqsimaluri mRuna-

vi da mgrexi momentebi, normaluri da mxebi 

Zabvebi: 

ddR PM 2,1max = ; ddgr PM =max ;

max

1, 2P
W

σ = d

d ; max
p

P
W

τ = d

d . 

SedarebisaTvis nax. 1, a sqemis mixedviT 

ganvsazRvroT dinamikuri maxasiaTeblebi di-

namikurobis koeficientis saSualebiT. 

dartymis wertilis vertikaluri gadaad-

gileba am wertilSi modebuli P Q=  sta-

tikuri ZaliT dartymis mimarTulebiT Sei-

Zleba ganvsazRvroT, rogorc gadaadgile-

baTa jami (nax. 1, g). 

δ δ δ δ′ ′′ ′′′= + +st st st st , sadac  δ ϕ′ =st ,  

3(1, 2 )
3

Q
EI

δ ′′ =st ; 
3

3
Q

EI
δ ′′′ =st . 

 

vinaidan 
1,2

p

M
GI

ϕ
⋅

= gr
, gveqneba 

33
2
Q
EI

δ ′ =st ; 

maSasadame  

 
3

2,41Q
EI

δ = ⋅st .   (8) 

dinamikurobis koeficienti ganvsazRvroT 

gamartivebuli formuliT [3]: 

 3

2 2
2, 41

H HEIK
Qδ

= =d

st

.   (9) 

(1)-is mixedviT dinamikuri Zala P K Q=d d , 

amitom 

 3

0,83EIQHP =d   (10) 

(7) da (10)-is SedarebiT Cans, rom axali 

xerxiT da dinamikurobis koeficientis sa-

SualebiT gansazRvruli sidideebi emTxveva 

erTmaneTs. 

 
3. daskvna 
1. miRebuli inJinruli xerxi saSualebas 

gvaZlevs ganvsazRvroT dinamikuri maxasia-
Teblebi sxvadasxva saxis dartymiT dat-
virTvaze (grZivi, ganivi, grexiTi da sxva). 

2. igi gamoiyeneba maSin, rodesac dinami-
kurobis koeficientis dadgena SeuZlebelia 
da maSinac, rodesac es SesaZlebelia. 

3. am xerxis saSualebiT gaangariSeba Se-
darebiT martivia, xolo miRebuli dinami-
kuri sidideebi ar gansxvavdeba sxva arse-
buli xerxebiT da meTodebiT gansazRvruli 
sidideebisagan. 
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CALCULATION OF THE ELASTIC SYSTEM IN CASE OF BENDING-TWISTING SHOCK 

A. Khabeishvili, Z. Antelidze 
Department of engineering mechanics, Georgian Technical University, 77, Kostava str, Tbilisi, 0175, Georgia 

Resume: Theie is discussed calculation of the elastic system, when the latter is under effect of the shock of falling 

load that causes a lateral bending and twisting. A new engineering method is used for determining the dynamic cha-

racteristics without the dynamic coefficient. The obtained dynamic values do  not differ from the ones determined by 

another methods. 

 
Key words:  bending; twisting; kinetic energy. 
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Резюме: Рассматривается расчет упругой системы под действием поперечно-крутящего удара. Предложен 

новый инженерный способ определения динамических характеристик без динамического коэффициента. Этот 

способ применяется тогда, когда невозможно определить динамический коэффициент, а также тогда, когда это 

возможно. 

 
Ключевые слова:  изгиб-кручение; кинетическая энергия. 
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samTo-geologiis seqcia 
 
 
uak 502.7 
ekologiuri monitoringis efeqturoba md. mtkvris toqsikuri  
liTonebiT dabinZurebis SemTxvevaSi 
n. foforaZe*, d. abzianiZe, m. dvali, T. mesxiSvili 
geologiis departamenti, saqarTvelos teqnikuri universiteti, saqarTvelo, 0175, Tbilisi, 
kostavas 77 
 
E-mail: nodarpoporadze@yahoo.com 

 

 
reziume: ganxilulia mZime liTonebiT md. 

mtkvris dabinZurebis xarisxi, xasiaTi da ga-
momwvevi faqtorebi gaCiani-rusTavi-wiTeli 
xidis monakveTze. yovelwliuri monitorin-
gis Sedegad miRebuli monacemebi statisti-
kuradaa damuSavebuli. arasasurveli peri-
odis gamosavlenad gaangariSebulia kvarta-
luri, sezonuri da fonuri koncentraciebi. 

 
sakvanZo sityvebi: ekologiuri monito-

ringi; koncentracia; teqnogenuri; gradacia; 
mZime liTonebi; anTropogenuri, faqtori; 
dabinZureba. 

 
 
1. Sesavali 
md. mtkvars emuqreba araorganuli da 

baqteriuli dabinZurebis safrTxe, risi 
mTavari mizezic aris gauwmendeli Camdi-
nare wylebi. Gganxilul gaCiani-rusTavi-
wiTeli xidis monakveTze mravali sawarmo 
da qarxanaa. kerZod, akumulatorebis sawar-
mo gaCianSi, cementis, azotis, metalurgi-
uli qarxnebi da qimiuri kombinati rusTav-
Si. isic unda aRiniSnos, rom gaCiani-
rusTavi-wiTeli xidis monakveTze mWidrod 
dasaxlebuli punqtebia, romelTac ar gaaC-
niaT mowesrigebuli sakanalizacio sistema, 
rac aseve abinZurebs mdinares. seriozul 
SeSfoTebas iwvevs md. Mmtkvris dabinZureba 
arsebuli samrewvelo da sayofacxovrebo 
narCenebiT, radgan adgilobrivi mcxovrebni 
am wyals sarwyavad iyeneben, igi did 
safrTxes uqmnis adamianis janmrTelobas. 
bolo wlebis monacemebiT, mtkvris sanapi-
roze gaCnda avtosamrecxaoebi, rac aseve 
abinZurebs mdinares. mdinaris toqsikuri 
metalebiTa da sayofacxovrebo narCenebiT 
dabinZurebam saxifaTo xasiaTi miiRo, sa-
mrewvelo kompleqsebis teqnogenuri nakade-

bi, romlebic abinZureben mtkvars, erTmane-
Tisgan mavne minarevebis SemcvelobiTa da 
koncentraciiT gansxvavdeba. 

 

2. ZiriTadi nawili 
garemos marTvis struqturaSi mniSvnelo-

vani rgolia garemos monitoringi, romlis 
ZiriTadi amocanebia /1/: dakvirveba faqto-
briv garemoze, anTropogenuri zemoqmedebiT 
gamowveuli cvlilebebi, cvlilebebis Sefa-
seba da tendencia, garemos ekologiuri 
mdgomareobis prognozireba.  

damabinZurebeli nivTierebis priorite-
tis dasasabuTeblad mniSvnelovania ama Tu 
im nivTierebis roli sxvadasxva doneze. am 
SemTxvevaSi aseTi nivTierebebia mZime meta-
lebi. monitoringis Sedegad miRebuli mo-
nacemebi SeiZleba gamoviyenoT mdgradi 
modelis asagebad da saWiro informaciis 
misaRebad makoreqtirebeli da gamafrTxi-
lebeli RonisZiebis Catarebis mizniT. ami-
tom, ekologebi did yuradRebas aqceven 
eqsperimentebs (wylis hidroqimiuri anali-
zi), eqperimentuli masalis dagrovebas da 
wylis qimiur Taviseburebebze dakvirvebis 
Sedegebis Sefasebas. am dros ZiriTadi 
moTxovna isaa, rom dakvirveba unda Cata-
rdes yovel gasakontrolebel wels kvar-
talurad da sezonurad. imisaTvis, rom ga-
movlindes periodebi, rodesac wylis xa-
risxi yvelaze arasasurvelia. Semdeg maTe-
matikuri statistikis meTodebiT Sefasdes 
Tu ramdenad arsebiTia (an araarsebiTia) 
miRebul Sedegebs Soris gansxvaveba.  

 1-el cxrilSi mocemulia mtkvris wyal-
Si 2004-2007 wlebSi Catarebuli dakvirvebe-
bis Sedegad miRebuli mniSvnelobebis Sefa-
seba. Mmonacemebi aRebulia garemos dacvisa 
da bunebrivi resursebis saministroSi na-
tos egidiT Catarebuli monitoringis mi-
xedviT.  
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cxrili 1  

md. mtkvris wyalSi mZime liTonebis Semcvelobaze  

dakvirvebis Sedegad miRebuli mniSvnelobebis Sedareba 
 

 

ubani 

 weli 

 

elementi 

   2004/2005  2004/2006  2004/2007  2005/2006  2005/2007  2006/2007

g
aC
ia
ni
 

Co 
2.41 (3.17) 

+ 

0.83(3.25)

+ 

1.09(3.25)

+ 

5.6(2.16)

- 

5.39(2.16) 

- 

6.78(2.16)

- 

 2 3  5 6 7 8 

  
g
aC
ia
ni
 

Cr 
2.11(2.88) 

+ 

0.39(3.01)

+ 

0.36(3.17)

+ 

3.35(2.98) 

- 

1.18(3.50) 

- 

1.40(3.01)

+ 

Ni 
0.74(3.11 

+ 

1(2.98) 

+ 

2.01(2.37)

+ 

2.31(2.18)

- 

2.75(2.23) 

- 

0.79(2.98)

+ 

Mn 
2.38(3.01) 

+ 

3.77(3.25)

- 

3.38(3.25)

- 

1.53(3.11)

+ 

1.47(3.17) 

+ 

0.06(2.95)

+ 

r
u
s
T
av
i 

Co 
2.50(3.11) 

+ 

0.83(3.25)

+ 

0.75(3.25)

+ 

8.84(3.01) 

- 

8.82(3.05) 

- 

0.35(2.98)

+ 

Cr 
2.18(3.05) 

+ 

1.03(2.92)

+ 

2.07(2.98)

+ 

1.84(3.17)

+ 

1.23(3.05) 

+ 

1.50(3.36)

+ 

Ni 
2.09(2.90) 

+ 

0.24(3.01)

+ 

0.19(2.92)

+ 

3.24(2.92) 

- 

2.87(2.95) 

+ 

0.10(3.17)

+ 

Mn 
2.31(2.92) 

+ 

3.71(3.17) 

- 

4.06(3.17)

- 

1.27(3.11)

+ 

1.72(3.05) 

+ 

1.21(2.95)

+ 

w
.x
id

i 

Co 
2.10(3.01) 

+ 

0.31(3.17) 

+ 

0.46(3.17)

+ 

5.13(3.17)

- 

5.29(3.05) 

- 

0.68(3.01)

+ 

Cr 
2.34(3.05) 

+ 

2.01(2.92)

+ 

1.40(3.11)

+ 

3.93(2.95) 

- 

1.07(2.95) 

+ 

3.29(3.36)

+ 

Ni 
1.69(2.9) 

+ 

1.13(3.05) 

+ 

0.53(3.05)

+ 

2.94(3.11)

+ 

1.84(3.01) 

+ 

1.12(2.98)

+ 

Mn 
3.80(2.92) 

- 

9.91(2.95)

- 

10.08(2.92)

- 

2.83(3.11)

+ 

2.55(3.25) 

+ 

1.23(3.05)

+ 

 

Sefaseba xorcieldeba stiudentis (t)- 
kriteriumiT /2/. cxr.1 grafaSi pirveli 

ricxvi aris statistikis tf mniSvneloba 

(miRebulia gaangariSebis Sedegad), xolo 

meore Sesabamisi mniSvneloba aRebulia t -
ganawilebis statistikuri cxrilidan. “_”, 

“+“ niSnebiT Sesabamisad aRniSnulia araar-

sebiTi (arsebiTi) gansxvaveba Sesadarebeli 

mniSvnelobebisaTvis. rogorc cnobilia, /3/ 

qimiuri elementebi eqvemdebareba ganawile-

bis normalur kanons, amitom gamoTvlebis 

dros aRebuli iyo sakmarisad didi Secdo-

miTi albaTobis mniSvneloba Aα=1%. 

rogorc statistikuri analizi gviCve-

nebs, 2004 wels sam elementze (Co, Cr, Ni) Cat-

arebuli dakvirvebis Sedegebi araarsebiTad 

gansxvavdeba 2005, 2006 da 2007 wlebSi miRe-

buli Sedegebisgan, xolo amave elementebze 

2005 wlis dakvirvebis Sedegebi 2006 da 2007 

wlebTan SedarebiT arsebiTad gansxvavebu-

lia.  

mocemuli informaciis Semdgomi damuSa-

vebis amocana isaa, rom yoveli sakontrolo 

qimiuri elementisaTvis gamoiyos periodi, 

rodesac ganxiluli mZime liTonis koncen-

tracia yvelaze maRalia. yoveli mZime li-

TonisTvis kvartaluri (sezonuri) koncen-

tracia ganisazRvreba formuliT: /4/ 

* x kS tX X
n

= + , sadac, *X  aris kvartaluri 



stu-s Sromebi – TRANSACTIONS OF GTU – ТРУДЫ ГТУ № 3 (477), 2010 

 

19 
 

(sezonuri) koncentracia, X  _ mocemul 

gradaciaSi qimiuri elementis saSualo 

koncentracia, XS  _ saSualo kvadratuli 

gadaxra, t – stiudentis koeficienti, n - dak-
virvebaTa raodenoba. yoveli gradaciisaT-

vis, fonuri koncentracia ( *Xf ) gani-

sazRvreba pirobiT *Xf =max ( *X kv , *Xsez ), sadac, 

*X kv  ( *Xsez ) – kvartaluri (sezonuri) kon-

centraciebia. 

gaangariSebis Sedegebi mocemulia me-2 

cxrilSi. 

 
cxrili 2 

kvartalur/sezonuri da fonuri koncentraciebis  

ganawileba wlebis mixedviT 

 

ubani 

 

weli 

 

elementi 

winasw. 

kv. 

winasw. 

sez. 

fonuri  

konc. 

winasw. 

kv. 

winasw. 

sez. 

fonuri 

konc. 

g
aC
ia
ni

 

Co mkg/l Cr mkg/l 

2004 

2005 

2006 

2007 

1.40 

0.69 

0.82 

0.7 

1.40 

0.54 

0.82 

0.7 

1.40 

0.69 

0.82 

0.7 

2.76 

5.50 

3.25 

2.93 

2.83 

5.89 

2.82 

2.93 

2.83 

5.89 

3.25 

2.93 
 

Ni mkg/l Mn mkg/l 

2004 
2005 

2006 

2007 

4.88 

5.68 

2.75 

2.44 

4.32 

6.57 

2.82 

2.44 

4.88 

6.57 

2.82 

2.44 

60.98 

31.55 

20.92 

15.11 

64.08 

25.76 

16.64 

15.11 

64.08 

31.55 

20.92 

15.11 
 

r
u
s
T
av
i 

Co mkg/l Cr mkg/l 
2004 

2005 

2006 

2007 

0.85 

0.50 

0.75 

0.7 

0.85 

0.33 

0.75 

0.7 

0.85 

0.5 

0.75 

0.7 

2.56 

8.16 

3.20 

3.47 

2.56 

5.95 

2.58 

3.47 

2.56 

8.16 

3.20 

3.47 
 

Ni mkg/l Mn mkg/l 

2004 

2005 

2006 

2007 

3.96 

6.81 

3.46 

3.45 

3.96 

6.72 

3.08 

3.45 

3.96 

6.81 

3.46 

3.45 

97.93 

40.08 

18.46 

15.50 

39.05 

34.88 

21.07 

15.50 

97.95 

40.08 

21.07 

15.50 
 

w
iT

. 
x
id

i 

Co mkg/l Cr mkg/l 
2004 

2005 

2006 

2007 

0.91 

0.65 

0.75 

0.7 

0.90 

0.44 

0.75 

0.7 

0.91 

0.65 

0.75 

0.7 

3.08 

6.41 

2.36 

4.14 

3.08 

5.42 

2.32 

4.14 

3.08 

6.41 

2.36 

4.14 
 

Ni mkg/l Mn mkg/l 

2004 

2005 

2006 

2007 

3.26 

7.83 

3.50 

3.42 

3.26 

7.15 

3.21 

3.42 

3.26 

7.83 

3.50 

3.42 

40.21 

35.28 

16.50 

14.76 

40.64 

40.99 

14.49 

14.76 

40.64 

40.99 

16.50 

14.76 
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me-2 cxrilidan Cans, rom md. mtkvris gaCi-

ani-rusTavi-wiTeli xidis monakveTze 2004-2007 

wlebis monacemebTan SedarebiT mZime liTo-

nis _ Mn-is koncentracia mkveTrad gazrdi-
lia da maqsimums aRwevs q. rusTavSi. mZime 

liTonebidan kobalti (Co) zRvrul dasaSveb 

normaSia, xolo nikeli (Ni) da qromi (Cr) mxo-
lod 2005 wels aWarbebs zRvrul dasaSveb 

koncentracias, danarCen SemTxvevebSi zRvrul 

dasaSveb normaSia. saqarTvelos teqnikuri 

universitetis mier 2008-2009 ww. Catarebuli 

monitoringis Sedegad mdinare mtkvris dabin-

Zureba mZime liTonebiT (Cu, Zn, Cd, Pb) mniSv-
nelovnad aWarbebs zRvrul dasaSveb normas. 

gaCiani-rusTavis monakveTze 2008 wlis ivlis-

Si md. mtkvarze aRebuli wylis sinjebis mix-

edviT miRebul iqna Semdegi monacemebi: Cu= 
=30mkg/l; Pb=300mkg/l; Zn=1920mkg/l; Cd= 
=13mkg/l, xolo rusTavi-wiTeli xidis monak-

veTze _ Cu=10mkg/l; Pb=220mkg/l; Zn=2400mkg/l; 

Cd=10mkg/l.  

2009 wlis imave periodSi md. mtkvarze 

aRebuli sinjebis mixedviT gaCiani-rusTavis 

monakveTze miRebul iqna Semdegi monacemebi 
Cu=220mkg/l; Pb=122mkg/l; Zn=122mkg/l; Cd= 
=30mkg/l; Mn=360mkg/l; Co=216mkg/l; Ni= 
=58mkg/l; Fe=730mkg/l. rusTavi-wiTeli xidis 

monakveTze _ Cu=140mkg/l; Pb=16mkg/l; Zn= 
=93mkg/l; Cd=13mkg/l; Mn=82mkg/l; Co= 
=147mkg/l; Ni=52mkg/l; Fe=654mkg/l.  

2009 wlis oqtomberSi md. mtkvarze aRebu-

li wylis sinjebis mixedviT gaCiani-rusTavis 

monakveTze miRebul iqna Semdegi monacemebi: 

Cu=50mkg/l; Pb=28mkg/l; Zn=28mkg/l; Cd=7mkg/l; 

Mn=40mkg/l; Co=49mkg/l; Ni=13mkg/l; Fe= 
=166mkg/l; xolo rusTavi-wiTeli xidis mo-

nakveTze _ Cu=20mkg/l; Pb=2mkg/l; Zn=13mkg/l; 

Cd=2mkg/l; Mn=40mkg/l; Co=21mkg/l; Ni=7mkg/l; 
Fe=93mkg/l.  

zemoaRniSnuli monacemebis mixedviT md. 

mtkvris dabinZurebis done mZime liTonebiT 

wina wlebTan SedarebiT (2004-2005) gacilebiT 

maRalia. 2009 wlis ivlisSi mZime liTonebiT 

md. mtkvris dabinZureba 2008 wlis imave pe-

riodTan SedarebiT Semcirda. aRsaniSnavia 

is garemoeba, rom 2009 wlis oqtomberSi 

orive gamokvleul monakveTze dasinjvis mo-

nacemebiT mikrokomponentebis koncentracia 

wyalSi bevrad ufro naklebia TiTqmis yvela 

elementze (spilenZis garda), vidre 2008 

wlis da 2009 wlis ivlisSi. aqve unda aRi-

niSnos, rom md. mtkvris dabinZurebis done 

mZime liTonebiT gaCiani–rusTavis monak-

veTze SedrebiT maRalia, vidre rusTavi-

wiTeli xidis monakveTze. 

 

3. daskvna 
dabinZurebuli garemo mniSvnelovnad moq-

medebs adamianis janmrTelobaze, warmoSobs 

mraval daavadebas, maT Soris onkologiur-

sac. 

mniSvnelovani ekologiuri efeqturoba 

da usafrTxoeba SeiZleba miRweul iqnes im 

SemTxveevaSi, Tu Catarebuli analizebi da 

auditi qmediTunariani iqneba anu gamoiyene-

ba garemos marTvis dros.  

md. mtkvris gaCiani-wiTeli xidis monak-

veTze Catarebuli monitoringis mixedviT 

gamoirkva, rom am monakveTze mZime liTone-

biT dabinZurebis done sakmaod maRalia. ga-

Ciani-wiTeli xidis monakveTze md. mtkvris 

dabinZureba ZiriTadad xdeba sawarmoebidan 

da komunaluri momsaxurebis obieqtebidan 

Camdinare wylebiT, amasTan gamwmendi nage-

bobebis ararsebobis an maTi arasrulyofi-

li moqmedebis gamo ver xerxdeba Camdinare 

wylebis dabinZurebis xarisxis Semcireba.  

arsebuli mdgomareobis gamosworebulad 
unda gatardes Semdegi RonisZiebebi: sru-

lyofilad unda aRdges diukeris koleqto-

ri q. rusTavSi, sawarmoebi unda aRiWurvos 

Tanamedrove gamwmendi nagebobebiT, unda 

dawesdes avtosamrecxaoebis kontroli. di-

di mniSvneloba eniWeba ekologizebuli sa-

warmos Seqmnas mcirenarCeniani an unarCeno 

warmoebisaTvis. 
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Resume: There is examined the pollution of river Mtkvari by heavy metals in the section of Gachiani-Rustavi-Red 
Bridge. Statistical manipulation of data received as a result of monitoring. Quarterly, seasonal and background con-
centrations have been computed for the identification of unwanted period of any controlled year. 
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Резюме: Рассматривается загрязнение р. Куры на участке Гачиани-Рустави-Красный мост токсическими 
металлами. Статистически обработаны данные, полученные в результате мониторинга. Для каждого года, с 
целью выявления нежелательного периода, рассчитаны квартальные, сезонные и фоновые концентрации. 
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reziume: samTo-mompovebeli da gadamamu-

Savebeli msxvili obieqtebisTvis mwvaved 
dgas bunebrivi wylebis (mocemul SemTxve-
vaSi hidrografiuli qselis) mZime toqsiku-
ri liTonebiT dabinZurebis sakiTxi. moce-
mul statiaSi erTmaneTTan aris Sedarebu-
li madneulis spilenZ-kolCedaniani saba-
dos eqspluataciis arealSi moqceuli hi-
drografiuli qselisaTvis wlebis ganmav-
lobaSi miRebuli faqtobrivi monacemebi da 

gamotanilia daskvna raionis mdinareebSi 
mZime liTonebis ganawilebis kanonzomiere-
baTa Sesaxeb, agreTve im profilaqtikur 
RonisZiebaTa Sesaxeb, romlebic mdinareebi-
sa da Camdinare wylebis gawmendas emsax-
ureba. 

 
sakvanZo sityvebi: madneulis karieri; 

hidrografiuli qseli; toqsikuri liTo-
nebi; garemos dabinZureba; profilaqtikuri 
RonisZiebebi. 
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1. Sesavali 
sasicocxlod mniSvnelovani ekologiuri 

sistemebis – wyali, niadagi, atmosferuli 

haeri da sxv. _ toqsikuri liTonebiT inten-

siuri dabinZureba msxvili madneuli sabado-

ebis damuSavebis gardauvali Tanmdevi pro-

cesia, miT umetes, rodesac sabados eqsplua-

tacia Ria karieruli wesiT xdeba [1]. madneu-

lis spilenZ-kolCedaniani sabado, romelic 

daba kazreTis maxloblad mdebareobs, Cven-

Si samTamadno mrewvelobis flagmania. 40 

welze metia, rac sabados damuSaveba karie-

ris saSualebiT xdeba. am xnis ganmavlobaSi 

dagrovili gadasaxsneli qanebis uzarmazari 

damsxvreuli da gafxvierebuli masa (150 mln. 

m3-ze meti) sayrelebis saxiT md. kazreTulas 

Senakadebis xeobebSi aris ganTavsebuli da 

masze mudmivad moqmedebs mdinareuli wylebi 

da atmosferuli agentebi. amis Sedegad, 

intensiurad mimdinareobs gadasaxsnel qaneb-

Si gabneuli sulfiduri mineralebis daJan-

gvis procesi, xolo mZime liTonebis sulfi-

debis daJangviT warmoqmnili sulfatebi 

wyalSi advilad ixsneba da mcire gamonak-

lisis garda, wylovani migraciis didi 

unariT xasiaTdeba [2]. Sesabamisad, hidrogra-

fiul qselSi sulfatebis koncentracia 

ganuxrelad matulobs da iseT zRvars 

aRwevs, rodesac garemo mdinaris wylis bina-

dari faunisTvis gausaZlisi xdeba. aqedan 

gamomdinare, logikuria, rom md. maSaveraSi 

md. kazreTulasTan SesarTavs qvemoT didi 

xania, rac Tevzi gadaSenda, rom araferi 

vTqvaT mis Senakad md. kazreTulaze, rome-

lic toqsikuri qimiuri elementebiT maqsima-

lurad aris dabinZurebuli. 

amgvari, ukiduresad araxelsayreli ekoge-

oqimiuri mdgomareoba kazreTis regionis hid-

rografiul qselSi aTeuli wlebis ganmav-

lobaSi iyo gabatonebuli. bolo xanebSi Se-

samCnevia mdgomareobis Secvlis pozitiuri 

tendencia, rasac Cvens xelT arsebuli mra-

valricxovani faqtobrivi monacemebis qvemoT 

mocemuli analizi adasturebs. es monacemebi 

hidrografiuli qselis sxvadasxva wlebSi 

dasinjviT aris mopovebuli da maTi Sedareba 

toqsikantebis mdinaris wyalSi ganawileba-

migraciis kanonzomierebebTan logikuri 

daskvnebis gamotanis SesaZleblobas iZleva. 

2. ZiriTadi nawili 
kazreTis madniani zonis hidrografiul 

qselSi mZime liTonebis ganawilebis Seswav-

liT sxva dainteresebul organizaciebTan 

erTad sxvadasxva dros saqarTvelos teq-

nikuri universitetis hidrogeologiis da 

sainJinro geologiis kaTedrac iyo daka-

vebuli. kerZod, md. kazreTulas (Senaka-

debiT) da md. maSaveras hidroqimiuri dasin-

jva periodulad xdeboda 2002, 2005 da 2009 

wlebSi. analogiuri samuSao saqarTvelos 

erovnuli samecniero fondis (sesf) egidiT 

amJamadac mimdinareobs. 

dasawyisSive unda aRiniSnos, rom 2002 da 

2005 wlebSi Sesrulebuli dasinjvis mona-

cemebi mdinaris wyalSi mZime liTonebis Sem-

cvelobis mxriv erTmaneTisagan sagrZnoblad 

ar gansxvavdeba [3, 4], xolo 2009 wlis mona-

cemebi radikalurad Secvlilia [5]. cxadia, 

am cvlilebis mizezi gawmendis teqnologiis 

gaumjobesebaSi unda veZioT anu im faqtSi, 

rom wina wlebSi gawmendis sqema ukiduresad 

araefeqturi iyo.  

2002–2005 wlebSi md. kazreTulas dabinZu-

rebis xarisxis naTelsayofad qvemoT mog-

vyavs cxrili (cxrili 1), romelSic Seda-

rebulia daba kazreTis farglebSi aRebul 

sinjebSi liTonebis Semcveloba literatu-

ruli monacemebidan moZiebul analogiur 

gasaSualoebul sidideebTan, romlebic dad-

genilia hidrografiuli qselisTvis plane-

tis masStabiT [6]. 

cxrilidan Cans, Tu ramdenad aRemateboda 

im wlebSi md. kazreTulas wyalSi araor-

ganuli toqsikantebis Semcveloba fonur 

koncentraciebs anu faqtobrivad mdinare eko-

logiuri katastrofis zRvarze iyo, mdinaris 

TviTgawmendis SesaniSnavi unari rom ara, 

amgvari mZime suraTi gveqneboda md. maSa-

verasa da Semdgom md. xramSic. amasTan dakav-

SirebiT, sainteresoa imave periodisTvis da-

maxasiaTebeli situacia, romelic asaxavs 

mikrokomponentebis Semcvelobis cvalebado-

bas dinamikaSi anu gviCvenebs koncentraciebis 

Semcirebis tendencias madneulis karieridan 

daSorebis mixedviT, rodesac es ukanaskneli 

dabinZurebis kerad (wyarod) aris miCneuli 

(cxrili 2). 
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cxrili 1 

md. kazreTulaSi mikrokomponentebis saSualo Semcvelobebis Sedareba planetis 

masStabiT mdinareul qselSi mikrokomponenetebis saSualo SemcvelobebTan  
 

№№ Eelementis dasaxeleba 

liTonis Semcveloba, mg/l 

Sefardeba, 

С1: С0 

dedamiwis 

mdinareebSi, 

С0 

md. kazreTulaSi (daba 

kazreTis  

farglebSi),  С1 

1 spilenZi 0.007 640 91429 

2 TuTia 0.02 310 15500 

3 tyvia 0.001 0.37 370 

4 kadmiumi 0.0002 3.5 17500 

5 rkina 0.07 780 11143 

6 manganumi 0.01 46 4600 

7 kobalti 0.0003 kvali - 

8 nikeli 0.002 0.04 20 

 
 

cxrili 2 

mdinaris wyalSi liTonis koncentraciis cvalebadoba  

karieris centridan daSorebis mixedviT 
 

sinjis 

# 

wyalpunqtis  

adgilmdebareoba 

daSoreba 

dabinZurebis 

keridan  

(karieris 

fskeri), m 

mikrokomponentebis Semcveloba, mg/l 

Cu Zn Pb Cd Fe Mn Co Ni 

1 
madneulis karieris 

fskeri 0 2040 480 0.5 4.12 1700 101.0 3.2 0.18 

2 damba 1000 1185 372 0.4 3.8 1152 71.7 0.175 0.16 

3 
daba kazreTis far-

glebSi 2500 640 310 0.37 3.5 780 46.0 kv. 0.04 

4 

md. maSaverasa da md. 

kazreTulas Sesar-

Tavidan 50 m-s qvemoT 
5000 32 9.84 0.2 0.14 9.6 1.96 kv. kv. 

 

meti TvalsaCinoebisTvis cxrilis mona-

cemebi diagramebis saxiT aris warmodgeni-

li. diagramebze elementebi mdinaris wyal-

Si maTi Semcvelobebis Sesabamisad aris 

dajgufebuli (nax. 1).  

manZili, romelzec mdinaris wyliT ama 

Tu im elementis gaxsnil an sxvagvar mdgo-

mareobaSi gadatana damokidebuli xdeba mo-

cemuli elementis wyalSi migraciis unarze 

anu mis Tvisebaze ramdenad medegia igi im 

geoqimiuri barierebis gavlisas, romlebzec 

elementis myar fazaSi gadasvla (gamoleqva) 

xdeba. cnobilia, rom sulfiduri sabadoebi, 

romelTa ricxvs madneulis spilenZ-kolCe-

daniani sabado miekuTvneba, zedapiruli 

wylebis mxriv damJangveli da gamxsneli 

zemoqmedebis Sedegad Zireulad icvleba. am 

cvlilebebis mizezi isaa, rom sulfidi 

aramdgradia iseTi xsnaris mimarT, romelic 

Tavisufal Jangbads Seicavs. droTa ganmav-

lobaSi sulfidi gardaiqmneba Jangbadovan 

naerTad – hidroJangad, sulfatad, karbona-

tad da a.S. [2, 6]. zogadad sulfidis sulfa-

tad gardaqmnis procesi Semdegi tipuri 

reaqciebis saxiT mimdinareobs: 

2 2 4 44CuFeS O CuSO FeSO+ → +  

qalkopiriti 

2 42ZnS O ZnSO+ →  
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sfaleriti 

2 42PbS O PbSO+ →  

galeniti 

2 2 2 4 2 42 7 2 2 2FeS O H O FeSO H SO+ + → +  da a.S. 

piriti 
amgvari gardaqmnebis Sedegad xsnari 

mkveTrad mJava reaqcias ( 4PH < ) iZens, rac 
sulfatebis umravlesobisTvis wyalSi mig-
raciis xelsayrel pirobebs qmnis. am gare-
moebiT aixsneba is faqti, rom zogi ele-
mentisTvis migraciis manZili aTeul kilo-
metrebsac ki utoldeba. gansaxilvel SemT-
xvevaSi karieridan mdinareuli migraciis me-
40 km-ze (md. xrami, sof. imiri) spilenZis, 

manganumis, TuTiisa da rkinis Semcvelobebi 
md. xramSi aRemateba planetis masStabiT 
gasaSualoebul sidideebs: Cu  _ 54.3-jer, Mn  
_ 43-jer, Zn  _ 27-jer, Fe  _ 2.3-jer. amasTan, 
unda aRiniSnos, rom mocemuli sidideebi ar 
asaxavs am elementebis wyalSi migraciis 
fardobiT SesaZleblobebs. Cven davadgineT 
migraciis unaris Semdegi Tanamimdevroba: 
Mn Zn Cu Fe> > > . migraciis es mwkrivi emT-
xveva sxva generaciis wylebisTvis miRebul 
mwkrivebs, rac safuZvels gvaZlevs davas-
kvnaT, rom amgvari rigi aRniSnul elementTa 
hidrosferoSi migraciis zogadi kanonzomi-
erebis gamoxatulebaa. 

 

 
 

 
 

mikrokomponentebis koncentraciaTa cvlileba karieridan daSorebis mixedviT 

 
 rodesac uwindeli da axlandeli mdgo-

mareobebis Sedarebis mizniT kazreTis regi-
onis hidrografiuli qselis ekogeoqimiis 
sakiTxs vixilavT, aucilebelia aRiniSnos, 
rom 2009 wels ar mogveca saSualeba, rom 
dasinjva dagvewyo uSualod karieridan da 
masTan axlomimdebare teritoriidan. es 
ubnebi saaqcio sazogadoeba ,,madneulis‘‘ 
kerZo sakuTrebaa da akrZalul zonad aris 
gamocxadebuli, romlis farglebSi kvlevi-
Ti samuSaoebis Catarebis ufleba ver movi-

poveT. amis gamo, Sedarebis qvemoT mocemul 
cxrilSi (cxrili 3) adre mocemuli #2 
cxrilis monacemebidan dasinjvis pirveli 
ori wertili (## 1; 2) amovardnilia da 
axal cxrilSi md. kazreTulas dasinjva 
daba kazreTis teritoriidan iwyeba – sinji 
#1, romelic wina wlebSi aRebul #3 sinjs 
Seesabameba. momdevno wertilebad SerCeulia 
orive periodisTvis erTi da igive dama-
xasiaTebeli adgilebi (cxrili 3). 
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me-3 cxrilidan Cans, Tu raoden didia 

gansxvaveba mikrokomponentebis Semcvelo-

bebs Soris erTsa da imave dasinjvis werti-

lebSi 2005 da 2009 wlebis monacemebSi. es 

gansxvaveba kidev ufro TvalSi sacemia me-4 

cxrilis analiziT, sadac mocemulia mikro-

komponentebis koncentraciebs Soris Tana-

fardobebi.  

 

cxrili 4 

mikrokomponentebis Semcvelobis saSualo sidideebis 

Sedareba 2005 da 2009 wlebis monacemebiT  

 

mikrokomponentebi 

saSualo Semcveloba, mg/l 

Sefardeba, 

C1 : C2 
2005 wlis  

dasinjvis  

monacemebiT, (C1) 

2009 wlis  

dasinjvis  

monacemebiT, (C2) 

Cu 49.8 3.33 15 

Zn 19.6 0.32 61 

Pb 0.31 0.039 8 

Cd 0.2 0.015 13 

Fe 46.4 1.15 40 

Mn 8.8 0.07 126 

Co 0.099 0.002 50 

Ni 0.02 0.001 20 

 

rogorc vxedavT, calkeuli liTonebis 
Semcveloba aTeuljer da aseuljerac ki 
aris Semcirebuli kazreTis regionis hid-
rografiul qselSi, rac udavod misasal-
mebelia. unda iTqvas, rom 2009 wlis mona-
cemebiT, mikrokomponentebis saSualo kon-
centraciebis sidideebi bevrad ufro mcire 
iqneboda, xolo Semcirebis xarisxi bevrad 
ufro maRali, mxedvelobaSi rom ar migveRo 
madneulis karieris mxridan sof. samwev-
risis mimarTulebiT Camomdinare nakadulis 
(md. foladauris marcxena Senakadi) dasin-
jvis monacemebi. nakadulSi gauwmendavi, ga-
moyenebuli wyali moedineba, romelic garda 
imisa, rom mikrokomponentebis sagangaSod 
maRali SemcvelobiT xasiaTdeba (cxrili 3, 
sinji 7), sulfidebiT dabinZurebuli wylis 
yvela garegnul niSan-Tvisebas atarebs. cxa-
dia, saWiroa md. foladauris am Senakadis 
gawmenda, rom safrTxe ar Seeqmnas mosax-
leobis janmrTelobas, romelic mdinaris 
wyals mosarwyavad iyenebs, xolo mis fil-
tratebs sasmeladac xmarobs. kazreTis regi-
onis hidrografiuli qselis im nawilTan 
dakavSirebiT, romelic toqsikuri liTo-
nebiT SesaZlo dabinZurebis arealSi aris 
moqceuli, saerTo daskvnis saxiT unda aRi-
niSnos, rom dRes mdgomareoba mniSvnelov-
nad aris gaumjobesebuli, garda samwevrisis 

nakadulisa, romelzec zemoT gvqonda sau-
bari. vimedovnebT, rom saTanado samsaxurebi 
momavalSic yvelafers iRoneben, rom kazre-
Tis regionis hidrografiul qselSi liTo-
nebis Semcveloba dasaSveb bunebriv fons 
daubrundes. 

da, bolos, mokled SevCerdeT sakiTxze 
Tu ram ganapiroba gansaxilveli regionis 
ekogeoqimiuri mdgomareobis ukeTesobisken 
radikalurad Secvla. 2005 wels Sesrulebu-
li kvlevebis periodSi madneulis samTo-
mamdidrebeli kombinatis SenobaSi karieris 
wylidan liTonebis amowvlilvis mizniT 
damontaJda safiltravi mowyobiloba. karie-
ris fskerze dagrovili „Saravandis wyle-
bis“ nawili gadaitumbeboda md. kazreTulas 
marjvena Senakadis xeobaSi, xolo meore na-
wili milsadenis saSualebiT aRniSnul gam-
wmend mowyobilobas miewodeboda. atomur-
absorbciuli meTodiT [7] xdeboda xsnarSi 
mZime liTonebis gansazRvra, erTi mxriv, sa-
filtrav mowyobilobaze miwodebamde da, 
meore mxriv, gafiltvris Semdeg. analizis 
SedegebiT irkveva, rom sawyis Semcvelo-
basTan SedarebiT STainTqmeboda spilenZis 
70%, TuTiis ki – 21%. sxva liTonebis 
STanTqmis procenti kidev ufro dabali iyo, 
xolo manganumisa da nikelis STanTqma 
saerTod ar aRiniSneboda. es faqti safil-
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travi mowyobilobis dabal efeqtianobaze 
metyvelebs. amas isic emateba, rom wylis 
nawili yovelgvari gawmendis gareSe gadai-
tumbeboda md. kazreTulas Senakadis xeoba-
Si. savaraudod, dRevandeli situacia ramde-
nadme gansxvavebulia. gawmendis axlandeli 
sqema CvenTvis ucnobia, Tumca, 2009 wels 
Sesrulebuli analizebiT miRebuli dade-
biTi Sedegi saxezea. daba kazreTis terito-
riaze funqcionirebs kiris saamqro, saidanac 
periodulad TeTrad Seferili nakadi gamoe-
dineba. TvaldaTval Cans, rom nakadis de-
biti sakmaod didia da 5 – 7 l/wm-s Seadgens. 
nakadis kalapoti TeTri feris SleifiT 
aris dafaruli. marjvena cicabo ferdobis 
gavliT nakadi md. kazreTulaSi Caedineba, 
zustad im adgilas, sadac mdinare zeda 
gvirabidan gamodis da ociode metris 
Semdeg isev gvirabSi Sedis. qveda gvirabis 
daboloebidan md. maSaverasTan SesarTavamde 
md. kazreTulas wyali liTonebis Semcve-
lobis mxriv TiTqmis steriluria, rasac me-3 
cxrilis monacemebic adasturebs. zemoT 
aRvniSneT, rom wina wlebSi karieris fske-
ridan gadatumbuli wylis mxolod erTi 
nawili miewodeboda milsadeniT gamwmend 
nagebobas, meore nawili ki mdinareSi ganit-
virTeboda. miuxedavad imisa, rom gawmendis 
sadReisod gamoyenebuli teqnologiuri sqema 
CvenTvis ucnobia, im faqtis axsna Tu ratom 
aris mkveTrad Semcirebuli liTonebis kon-
centracia md. kazreTulaSi kirian nakadul-
Tan SeerTebis Semdeg, advilia. Tu davuS-
vebT, rom kiris saamqrodan Camdinare naka-
dulTan SeerTebamde md. kazreTulas wyali 
mZime liTonebiT uwindeburad dabinZure-
bulia (samwuxarod, amjerad mdinaris zemo 
welis dasinjvis saSualeba ar mogveca), 
maSin mizezi isaa, rom karieris wylis 
zegavleniT mdinareSi Seqmnili mJava garemo 
( 4PH < ) Zalze xelsayrelia aRniSnul li-
TonTa sulfatebis wylovani migraciisaTvis, 
radganac mJava garemoSi es naerTebi xsnarSi 
mdgradobas did manZilze inarCunebs. situ-
acia radikalurad icvleba, rodesac wyal-
xsnarSi (mocemul SemTxvevaSi, mdinareSi) 
wyalbadis ionebis koncentracia neitralu-
risken an, miT umetes, tute reaqciisken

( )7PH >  ixreba. am dros sulfatebidan 

swrafad miiReba Znelad xsnadi hidroJangebi 
da karbonatebi, romlebic kalapotis fsker-
ze gamoileqeba da, Sesabamisad, mdinaris wya-
li mZime liTonebis „tvirTisagan“ Tavi-
sufldeba. swored es meqanizmi moqmedebs md. 
kazreTulas sinamdvileSi [8]. kiris saam-
qrodan Camdinare wyali ukiduresad tute 

reaqciiT ( )14PH =  xasiaTdeba. mdinaresTan 

SerTvis Semdeg, am ukanasknelis mJava reaq-

cia ( )4PH <  swrafad icvleba neitraluriT 

( )7PH ≈  an sustad tute ( )8PH =  reaqciiT, 

rac dadasturebulia Cven mier Sesru-
lebuli savele gazomvebiT [5]. PH  maCve-
neblis tutianobisken Secvlas Tan sdevs 
mZime liTonTa naerTebis mniSvnelovani nawi-
lis mdinaris fskerze daleqva, Tumca, am 
naerTebis mcire nawili garkveul manZilze 
mainc migrirebs da maTi dabali koncen-
tracia mdinaris dinebis qvemo welSic aris 
dafiqsirebuli (ix. cxrili 3). rogorc Cans, 
karieris wylebiT dabinZurebuli mdinaris 
wylis gawmendis es teqnologia sakmaod 
efeqturia, magram radikalur RonisZiebad 
mainc ver CaiTvleba, radgan mdinaris 
wylisgan mocilebuli toqsikuri tvirTi 
imave mdinaris kalapotSi naleqis saxiT 
rCeba. hidrografiuli qselis sruli detoq-
sikaciisken mimarTuli ufro qmediTi Ronis-
Ziebebis dasaxva momavlis saqmea. 

 

3. daskvna 
md. maSaveras wyalSemkrebi auzis marjvena 

sanapiros samTamadno mrewvelobis zegavle-
nis arealSi moqceuli hidrografiuli qse-
lis ekogeoqimiuri kvlevebis Sedegad irkve-
va, rom wina wlebTan SedarebiT amJamad mZime 
liTonebiT mdinareebis dabinZurebis mxriv 
mdgomareoba mkveTrad aris gaumjobesebuli 
anu Camoyalibda erTgvari pozitiuri tenden-
cia. ekologiuri mdgomareobis gaumjobese-
bis ZiriTadi mizezi mdinareuli da gam-
didrebis ciklSi naxmari wylis liTone-
bisgan gawmendis sakmaod efeqturi teqnolo-
giis danergvaa, romlis zegavlena qimiuri 
elementebis wylovani migraciis procesze 
saTanadod aris axsnili winamdebare sta-
tiaSi. 
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REGULARITIES OF HEAVY TOXIC METALS DISTRIBUTION IN THE RIVER MASHAVERA AND ITS  
TRIBUTARIES 

U. Zviadadze, N. Poporadze, M. Mardashova, Kh. Avaliani, A. Qemoklidze 
Department of geology, Georgian Technical University, 77, Kostava str, Tbilisi, 0175, Georgia 

Resume: On the basis of analysis of ecogeochemical investigation results, carried out in different time within the 
Kazreti ore zone, the ecological condition of hydrographic net of studied territory is characterized in sence of toxic 
heavy metals contents in rivers water and by means of comparasion of atomic-absoption analysis data sampled at any 
time water points the conclusion is made about the positive tendency of toxicants concentrations decreasing. The 
technological pecularities of water purification method applied within the areal of Madneuli mining industry influence 
on the environment are considred also. 

 
Key words:  Madneuli quarry; hydrographic net; toxic metals; pollution of environment; preventive measures. 
 

 
 
УДК 551.49:553.7 

ЗАКОНОМЕРНОСТИ РАСПРЕДЕЛЕНИЯ ТЯЖЁЛЫХ ТОКСИЧНЫХ МЕТАЛЛОВ В РЕКЕ МАШАВЕРА 
И ЕЁ ПРИТОКАХ 

Звиададзе У.И., Попорадзе Н.Г., Мардашова М.А., Авалиани Х.А., Кемоклидзе А.М. 
Департамент геологии, Грузинский технический университет, Грузия, 0175, Тбилиси, ул. Костава, 77  

Резюме: На основе анализа результатов экогеохимических исследований, проведенных в разные периоды в 
пределах Казретской рудной зоны, охарактеризовано экологическое состояние гидрографической сети 
изученного района, в смысле содержания тяжёлых токсичных металлов в речной воде, и путем сравнения 
данных атомно-абсорбционного анализа опробованных в разное время водопунктов сделан вывод о 
позитивной тенденции уменьшения концентраций токсикантов; также рассмотрены особенности технологии 
очистки воды, применяемой для сточных и речных вод в ареале воздействия Маднеульского 
горнодобывающего комплекса на окружающую среду. 

 
Ключевые слова: Маднеульский карьер; гидрографическая сеть; токсичные металлы; загрязнение 

окружающей среды; профилактические мероприятия. 
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reziume: qalaq Tbilisis teritoriis 

didi nawili  Caketil depresiebs uWiravs, 
romlebic agebulia gansakuTrebuli fizi-
kur-meqanikuri Tvisebebis mqone meoTxeuli 
asakis mZlavri tbiuri da tbiur-Waoburi 
naleqebiT, rac garkveulwilad arTulebs 
rogorc miwiszeda, ise miwisqveSa mSeneblo-
bas. am TvalsazrisiT mniSvnelovania Cake-
tili depresiebis sainJinro-geologiuri pi-
robebisa da genezisis Seswavla. aRniSnuli 
problemis erT-erTi sakamaTo sakiTxi aris 
Caketili depresiebis genezisi, romelic aq-
tualuria rogorc mecnieruli, ise praqti-
kuli TvalsazrisiT. rogorc kvleviT irkve-
va, Caketili depresiebis genezisi uSualod 
ukavSirdeba sufoziur process, romelic 
ganviTarebulia zeda eocenis TabaSirian 
naleqebSi. vinaidan Tbilisis teritoriaze 
Caketili depresiebi xSir SemTxvevaSi ero-
ziis bazisis qvemoT mdebareobs, gaumdinari 
auzebia, Seicavs TabaSirisa da zog SemTxve-
vaSi efsomitis fenebs, xolo mlaSe tbebSi 
mimdinareobs TabaSirisa da mirabilitis ga-
moyofa, savaraudod maTi genezisi ZiriTadad 
dakavSirebuli unda iyos regionSi gavrce-
lebul aRmavali cirkulaciis miwisqveSa 
wylebTan, romlebic hidrogeoqimiuri zona-
lobis inversiuli xasiaTis gamo, warmodge-
nilia sulfaturi marilebisadmi xsnadobis 
didi potencialis mqone ultramtknari 
usulfato wylebiT. 

 

sakvanZo sityvebi: depresia; TabaSiri; 
sufozia; miwisqveSa wyali; inversia. 

 
 
1. Sesavali 
Tbilisis teritoriis sainJinro-geolo-

giuri pirobebis sirTule ganpirobebulia 
qalaqis teritoriaze Caketili depresiebis 
arsebobiT, romlebic warmoadgenen meoT-
xeuli asakis gansakuTrebuli Sedgenilobis 
da fizikur-meqanikuri Tvisebebis mqone 
mZlavri tbiuri da tbiur-Waobiani naleqe-
bis dagrovebis areals. qalaqis terito-
riaze gamoiyofa 10-ze meti Caketili depre-
sia, maTgan oTxi md. mtkvris marcxena sana-
piroze: avlabris, kukiis, Tbilisis zRvisa 

da gldanis, xolo eqvsi _ marjvena sanapi-
roze: diRmis, lisis, delisis, saburTalos, 
Zveli vake-saburTalos da kus tbis. 

depresiebs uWiravs qalaqis teritoriis 
mniSvnelovani nawili, rac garkveulwilad 
arTulebs rogorc miwiszeda, ise miwisqveSa 
mSeneblobas. am TvalsazrisiT mniSvnelova-
nia Caketili depresiebis sainJinro-geolo-
giuri pirobebisa da genezisis Seswavla, 
raTa racionalurad iqnes Catarebuli sam-
Seneblo samuSaoebi da sworad gakeTdes im 
rTuli procesebis prognozi, romlebic na-
gebobaTa mSeneblobasa da eqspluataciasTan 
SeiZleba iyos dakavSirebuli. CamoTvlili 
problemebidan Tu mravalwliani samSeneblo 
praqtikidan gamomdinare, arsebobs sakmaod 
mdidari gamocdileba da qalaqis mSeneblo-
baSi is warmatebiT gamoiyeneba. SedarebiT 
gaurkvevelia mdgomareoba Caketili depre-
siebis genezisis Sesaxeb arsebul mosazre-
bebSi. es mosazrebebi xSirad urTierTgamo-
mricxavia, rac sakiTxis Sesaxeb garkveuli 
azris Camoyalibebas arTulebs. 

qalaqis Caketili depresiebis specifiku-
robas geologebma yuradReba meoce sauku-
nis dasawyisSi miaqcies. 1927 wels md. veres 
xeobis tbiuri naleqebis Seswavlisas a. ja-
neliZe [1] mivida daskvnamde, rom naleqebi 
warmoqmnilia egzoteqtonikuri procesebis 
Sedegad gaCenil tbaSi. g. jafariZis azriT 
[2], aseTi daskvnisas eroziis bazisis qveviT 
tbiuri naleqebis depresiaSi ganlageba 
gaurkvevelia. md. veres marjvena sanapiroze 
ganviTarebuli mewyrebis Seswavlisas k. do-
brovolskim 1940 wels Catarebuli kvlevis 
Sedegad daaskvna, rom mewyruli procesebi 
dakavSirebuli unda iyos neoteqtonikasTan. 
SemdgomSi es azri ar gaiziara p. gamyreli-
Zem [2].  

md. veres auzSi Caketili depresiis ero-
ziul genezisze daskvnebs  akeTebdnen a. re-
ingardti, a. qvarcxava da sxvebi. es daskvne-
bi g. jafariZem [2] uaryo tbiuri naleqebis 
detaluri Seswavlis Sedegad. Seswavlis 
masalidan Cans, rom vake-saburTalos de-
presia iyo gaumdinari tba, romlis Ziri ga-
cilebiT dabla mdebareobda, vidre mdinare 
mtkvris depresia, romlis aseve utyuar sa-
buTsac warmoadgens, misi monacemebiT, te-
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rasuli naleqebis tbiur naleqebze ganla-
geba. 

mkvlevrebi: v. rogaCovi, d. ivanovi, v. ka-
Warava, n. sxirtlaZe, i. jiblaZe gamoTqvamd-
nen mosazrebebs md. Mmtkvris xeobis teqto-
nikur warmoSobaze da mlaSe tbebidan misi 
samxreTiT gadmonacvlebaze, Sesabamisad, 
mlaSe tbebis gaswvriv gaCenili depresia, 
maTi mosazrebiT, teqtonikur-eroziuli 
warmoSobis unda iyos [2]. 

vake-saburTalos depresiis farglebSi 
saZiebo samuSaoebis Catarebis Sedegad g. 
jafariZem [2] yuradReba miaqcia imas, rom 
molurjo-moyviTalo feris tbiuri Tixebi 
da argilitebi morfologiurad TiTqmis ar 
gansxvavdeba qveviT ganlagebuli ZiriTadi 
kldovani qanebisagan, ris safuZvelzec man 
gamoTqva mosazreba – xom ar warmoadgens 
es faqti, warsulSi aRmavali napraluri 
wylebis qanebze moqmedebis Sedegs? da iqve 
ganmartavs, rom aseTi mosazreba jer-
jerobiT aravis gamouTqvams. 

q. Tbilisis metropolitenis saZiebo sa-
muSaoebis Catarebis Sedegad [2] aseve naT-
lad gamoCnda, rom delisisa da saburTa-
los, aseve diRmis depresiebi SeuZlebelia 
iyos eroziuli, radgan ZiriTadi qanebis 
zedapiri daxrilia sawinaaRmdego mimarTu-
lebiT da md. mtkvris depresiasa da Cake-
til depresiebs Soris arsebobs barieri, 
rac zedapiruli wylebis moZraobas gamo-
ricxavs. 

md. mtkvris marcxniv ganlagebuli Cake-
tili depresiebi - avlabris, kukiis, Tbili-
sis zRvis da gldanis anu e.w. mlaSe tbebi, 
orientirebulia Crdilo-dasavleTidan  sam-
xreT-aRmosavleTisaken (md. mtkvris para-
lelurad), ramac mkvlevarTa jgufs [2] afi-
qrebina am depresiebis eroziuli warmoSo-
ba, magram detaluri Seswavlis Sedegad  [4] 
dadgenilia, rom tbiuri naleqebis siRrme 
da ZiriTadi qanebis zedapiris daxriloba 
am mosazrebis sawinaaRmdegod metyvelebs 
(samxreT-aRmosavleTidan Crdilo-dasavle-
TiT). mlaSe tbebis raionis Seswavlis Se-
degad i. kaxaZe da v. revia [3] im daskvnamde 
mividnen, rom es depresiebi sufoziuri war-
moSobis unda iyos. am mosazrebas amyarebs 
is garemoeba, rom zeda eocenis Tixebi da 
argilitebi,  iseve, rogorc sxva analogiur 
depresiebSi, sakmaod TabaSiriania (2-6 %). es 
mosazreba mkvlevarTa mier srulad ar iqna 
gaziarebuli, radgan mlaSe tbebis minera-
lizacia maRalia (100-450 g/l), romelSic 
TabaSiri praqtikulad ki ar ixsneba, aramed 
gamoileqeba. imisaTvis, rom gagrZeldes Ta-
baSiris Semdgomi gaxsnis, procesi, saWiroa 
wylis axali nakadis mudmivi moqmedeba, rac 

maTi azriT, raionis ariduli klimatis ga-
mo  ar unda xdebodes. 

v. alfaiZe [5] swavlobda  Tbilisis mida-
moebis tbebis geneziss da mivida im das-
kvnamde, rom isini ZiriTadad sufoziuri 
warmoSobisaa, Tumca, arc aq axsnila bo-
lomde is faqti, Tu ratomaa isini Caketili. 
amave dros cnobili iyo mosazreba, romelic 
gamoTqva a.janeliZem 1955 wels gamoqveyne-
bul werilSi [6] "kumisis tbis midamoebis 
morfologia, geologiuri pirobebi da de-
presiis warmoSoba~. am mosazrebis Tanaxmad, 
depresiis warmoqmna naleqebSi arsebuli ma-
rilebis gamotutviT da sufoziis movlene-
biT aixsneba, amasTan, depresiis didi siRr-
mis gamo, gamotutva unda momxdariyo ara 
marto daRmavali cirkulaciis wylebiT, 
aramed aRamavali dawneviTi miwisqveSa wyle-
biTac. 

zemoTqmuls Tu SevajamebT, SeiZleba ga-
keTdes daskvna, rom Tbilisis teritoriaze 
gavrcelebuli Caketili depresiebis gene-
zisze arsebobs sami Sexeduleba: eroziuli, 
sufoziuri da teqtonikuri, romelTagan 
srulad arc erTia aRiarebuli da Tu aR-
moCndeba axali Sexeduleba, romelic axsnis 
yvela im winaaRmdegobas, romelic maT ge-
neziss exeba, es iqneba, rogorc g. jafariZe 
aRniSnavs [2], didi wvlili qalaqis teri-
toriis sainJinro-geologiur SeswavlaSi. 

 

2. ZiriTadi nawili 
aWara-TrialeTis hidrogeologiuri ra-

ioni struqturul-morfologiuri Tvalsa-
zrisiT saSualo simaRlis mTiani mxarea, 
romlis struqturebic centraluri amozi-
duli nawilidan aRmosavleTiT da dasavle-
TiT aris daZiruli. Tbilisis raionSi ga-
moiyofa diRmis sinklini, lisis antiklini, 
saburTalos sinklini, Taboris (Tbilisis) 
antiklini, krwanisis sinklini da TeleTis 
antiklini, romlebic aRmosavleTiT iZire-
bian. 

raionis geologiur agebulebaSi monawi-
leobs zeda carcis karbonatuli wyeba (1 km 
_ze meti simZlavris), qveda eocen-paleo-
cenis fliSuri naleqebi (1.5-2 km), Sua 
eocenis vulkanogenur-danaleqi wyeba (3.5 km) 
da zeda eocenis mergelovan-qviSaqviani 
wyeba (0.7 km). naklebi gavrcelebiT 
sargeblobs oligocenis qviSa-Tixovani 
naleqebi da neogenis vulkanogenuri 
warmonaqmnebi. raionis centralur nawilSi 
ganviTarebulia meoTxeuli asakis andezit-
bazaltis lavebis nakadebi [8]. 

aWara-TrialeTis hidrogeologiuri struq-
turis bunebas ZiriTadad ganapirobebs Sua 
eocenis vulkanogenur-danaleqi da zeda 
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carcis karbonatuli wyeba, romlebic 
napraluri da napralur-karstuli wylebis 
umTavresi koleqtorebia. qveda eocen-
paleocenisa da zeda eocenis naleqebi 
umniSvnelo gawylovanebiT xasiaTdeba. 
napraluri gruntis wylebi farTodaa 
gavrcelebuli andezit-bazaltebis lavur 
nakadebsa da ganfenebSi, Sua eocenis 
vulkanogenur _ danaleqi da paleocenis 
fliSuri wyebebis eluviur zonaSi [8]. 

raionis miwisqveSa wylebis gantvirTvis 
mTavari kera mdebareobs Taboris (Tbili-
sis) antiklinis TaRis md. mtkvrisa da misi 
marjvena Senakadis _ dabaxanis xevis gadak-
veTasTan, sadac SiSvldeba Sua eocenis 
vulkanogenuri naleqebi. es gaSiSvleba mor-
fologiurad Sua eocenis gaSiSvlebebs So-
ris yvelaze dabali hifsometruli niS-
nulia [9]. 

Tbilisis raioni aris aWara-TrialeTis 
naoWa zonis aRmosavleT daZirvis ubani, 
sadac miwisqveSa wylebis zonalurobis 

mixedviT gamoiyofa araRrma cirkulaciis 
gruntis wylebi da Rrma cirkulaciis 
dawneviTi wylebi. gruntis wylebi 
gavrcelebulia ZiriTadi wyalSemcveli 
kompleqsebis gamofitvis zonaSi, xolo 
dawneviTi wylebi _ maT napralebsa da 
fenebSi. gruntis wylebi dakavSirebulia 
aluviuri, deluviur-proluviuri, tbiur-
Waoburi da tbiuri naleqebis wyalSemcvel 
horizontebTan da ZiriTadi kompleqsebis 
gamofitvis zonasTan, romlebisTvisac 
TabaSiris Semcveloba saerTo 
damaxasiaTebeli niSan-Tvisebaa.  

rogorc cxrilidan Cans, gruntis wyle-
bi qimiuri SedgenilobiT xasiaTdeba  HCO3 
– SO4 – Ca  da SO4 – HCO3 – Ca (mineralizacia 
aris 3 g/l), SO4  - Ca – Mg ( mineralizacia 
aris 7 g/l) da SO4 – Na – Ca (mineralizacia 
aris 10 g/l) qimiuri tipebiT, romelTa mi-
neralizaciis zrda ZiriTadad sulfatebis 
xarjze xdeba. 

  

Tbilisis raionis miwisqveSa wylebis qimiuri Sedgenilobis  
damaxasiaTebeli monacemebis cxrili 
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zemoT ganxilul mineralizebul grun-
tis wylebis Semcvel kompleqsebs siRrmeSi 
aRmavali (dawneviTi), dabalmineralizebuli 
Termuli wylebis zona enacvleba. 

rogorc cxrilidan Cans, sabados sxva-
dasxva ubanze (struqturebSi) SeiniSneba rTu-
li, magram naTlad gamoxatuli hidrogeoqi-
miuri zonaluroba. magaliTad, lisis ubanze 
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(Wab. 7) Termuli wyali 3700 metris siRrmeze 
warmodgenilia ultramtknari (0.19-0.21 g/l) 
HCO3(CO3)-Na tipiT. aseve ultramtknaria da 
CO3-Cl-Na tipiT aris warmodgenili saburTa-
los sinklinis CrdiloeT frTis ubanze 2800 
metris siRrmeze gaxsnili Termuli wyali, 
xolo amave sinklinis samxreT frTaze 1500 
metris siRrmeze SedarebiT mineralizebuli  
(0.86 g/l) SO4-Cl-Na tipis wyalia miRebuli. 

rac Seexeba centralur ubans, aq mcire 
siRrmeebze (20-30 m) Termuli wyali warmod-
genilia mineralizebuli (0.7-1.9 g/l) SO4-Cl-
Na SedgenilobiT, romelsac siRrmeSi enac-
vleba ufro dabali mineralizaciis (0.4-0.24 
g/l) Cl -HCO3 (CO3)- Na Sedgenilobis wylebi.  

zemoT ganxiluli hidroqimiuri masalis 
analizis safuZvelze SeiZleba gamovyoT 
Termuli wylebis ori ZiriTadi saxesxvaoba:  

1. dabalmineralizebuli (0.2 g/l) CO3-Cl-
Na da Cl -HCO3 (CO3)- Na;  

2. mineralizebuli (0.7_1.9 g/l) SO4-Cl-Na 
tipis wylebi, 

romelTagan pirveli tipi gavrcelebulia 
lisis ubnis Wrilis mTlian siRrmeze, 
agreTve saburTalos da centraluri ubnis 
Wrilis Rrma zonebSi, xolo meore _ cen-
traluri ubnis araRrma zonebSi. 

Tbilisis raionis hidrogeologiuri pi-
robebis Taviseburebebidan gamomdinare, Se-
iZleba vimsjeloT miwisqveSa wylebis rol-
ze Caketili depresiebis warmoqmnis sakiTx-
Si. Tbilisis raionis Caketili depresiebis 
gavrceleba sivrcobrivad ukavSirdeba zeda 
eocenis TabaSiriT gamdidrebuli qanebis 
gavrcelebis ubnebs (nax. 1).  

 
 

 
nax. 1.  Tbilisis raionis Caketili depresiebis ganlagebis sqematuri ruka 
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argilitiT warmodgenili ZiriTadi qani 

2_6%-mde TabaSirs Seicavs, xolo imave na-
leqebis deluviur-proluviur warmonaqm-
nebSi TabaSiris Semcveloba momatebulia 

20_30, zogjer 80%-mde [2]. Sesabamisad, 

gruntis wylebi gamdidrebulia sulfatebiT, 

xolo maTi mineralizacia TiTqmis 10 g/l-

mdea gazrdili. rac Seexeba Tbilisis 

midamoebSi gavrcelebul yofil mlaSe tbebs 

(kukiisa da avlabris), maTi mineralizacia 

Sesabamisad 300_450 g/l-mde Seadgenda [4].  

zeda eocenis wyalSemcvel kompleqss qveS 

udevs Sua eocenis vulkanogenuri wyeba, 

romelic, rogorc aRiniSna, warmoadgens ra-

ionis miwisqveSa wylebis ZiriTad koleq-

tors da xasiaTdeba dabalmineralizebuli 

azotiani TermebiT. rogorc cxrilidan Cans, 

aRniSnul TermebSi kargad SeiniSneba mine-

ralizaciis da sulfat-ionis Semcireba siR-

rmis matebasTan erTad. 

zemoT ganxiluli vertikaluri inversi-

uli hidrogeoqimiuri zonaloba gamowveuli 

unda iyos kvebis areSi TabaSiriani qanebis 

arsebobiT da siRmeSi ganviTarebuli maRali 

temperaturiT. TabaSiriani qanebis zegavle-

niT warmoqmnili sulfaturi wylebi siRrmis 

da temperaturis matebasTan erTad sulfat-

reduqciis da TabaSiris da anhidritis 

gamoyofis xarjze gardaiqmneba TiTqmis 

usulfato Cl - HCO3 - CO3 - Na  dabal-

mineralizebul sulfidur wylebad. 

Tbilisis teritoriis Caketili depresiebi 

hidrologiurad gaumdinaria da, rogorc 

aRvniSneT, xSirad maTi fskeri eroziis 

bazisze qveviT mdebareobs, amitom aq gaCe-

nili tbebi maRalmineralizebuli wylis 

auzebia, sadac ariduli klimatis zegavleniT 

xdeboda sulfaturi marilebis gamoyofa.  

m. valiaSkos monacemebiT marilebis sedimen-

tacia Semdegi stadiurobiT mimdinareobs: 

TabaSiri gamoiyofa 131.4 g/kg mineralizaciis 

dros, qvamarili – 275.27 g/kg mineraliza-

ciisas, xolo efsomiti _ 325.76 g/kg minera-

lizaciisas [10]. 

Tbilisis Caketili depresiebis tbiur 

naleqebSi xSirad gvxvdeba TabaSirisa da 

mirabilitis fenebi, xolo delisis depre-

siis SemTxvevaSi _ efsomitis fenebic [2]. es 

imas niSnavs, rom depresiebSi zedapiruli da 

gruntis wylebis zegavleniT mimdinare 

sufoziuri procesebi marilebis gamoyofis 

gamo, neldeboda an srulad wydeboda. amave 

dros, rogorc aRvniSneT, raionisaTvis dama-

xasiaTebelia dawneviTi (aRmavali) mtknari 

wylebi, romelic gavrcelebulia wyalSem-

cveli qanebis napralebsa da fenebSi (nax. 2), 

rac qmnis siRrmuli sufoziis ganviTarebis 

xelsayrel pirobebs. 

 

 
nax. 2.  aWara-TrialeTis aRmosavleT daZirvis raionis miwisqveSa wylebis regionaluri dinamikis sqema 

 
 

aRniSnuli faqtoris mniSvneloba xazgas-

mulia mravali mkvlevris naSromSi: a. ja-

neliZe, r. RambaSiZe, s. elerdaSvili [4, 6, 

7]. kerZod, a. janeliZem kumisis depresiis 

didi siRrme aRmavali wylebis zegavlenas 

daukavSira, xolo s. elerdaSvilma Tbili-

sis zRvis detaluri Ziebis Sedegad, cemen-
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tis xsnaris didi moculobis kargva, sufo-

ziuri sicarieleebis arsebobiT axsna. 

dawneviTi wylebisa da Caketili depresie-

bis mizezobriv kavSirze Cveni azriT, depre-

siebis morfologiuri formac metyvelebs, 

romelic, rogorc 1-li naxazidan Cans, wagr-

Zelebulia naoWebis RerZebis gaswvriv.  

 
3. daskvna 
Tu mxedvelobaSi miviRebT aWara-Tria-

leTis aRmosavleT daZirvis raionis regio-
nalur hidrogeologiur pirobebs, sadac 
Tbilisis raioni Rrma cirkulaciis dabal-
mineralizebuli wylebis gantvirTvis are-
als warmoadgens, SeiZleba CavTvaloT, rom 
aRniSnuli Caketili depresiebi dakavSire-
bulia miwisqveSa wylebis aRmavali nakade-
bis zegavleniT TabaSirian qanebSi sufozi-
uri procesebis aRZvra-ganviTarebasTan. 

aseTi daskvnis safuZvels Semdegi faq-
torebi gvaZlevs:  

1. Tbilisis raionis Caketili depresiebi 
sivrcobrivad dakavSirebulia TabaSiris 
Semcvel zeda eocenis naleqebTan; 

2. Tbilisis raioni warmoadgens Rrma 
cirkulaciis dabalmineralizebuli wyle-
bis gantvirTvis areals, sadac TvalsaCinoa 
“hidrogeoqimiuri inversia~, e.i. miwisqveSa 
wylebis mineralizacia da sulfatebis Sem-
cveloba siRrmis matebasTan erTad mcirde-
ba. 

3. Tbilisis raioni ekuTvnis aWara-Tri-
aleTis aRmosavleT daZirvis ubans, sadac 
ganviTarebulia Sre-napralovani da napra-
lovani cirkulaciis dawneviTi wylebi, ro-
melTa piezometruli zedapiri hifsome-
trulad TiTqmis dedamiwis zedapirs eTana-
deba, Sesabamisad, aRmavali, dabalminera-
lizebuli wylebis zegavleniT ganviTare-
buli Caketili depresiebis fskeri CaRrma-
vebulia eroziis bazisis qveviT, rac gaum-

dinari auzebisa da tbebis warmoqmnis sa-
fuZvelia.   
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UDC 551.46 

THE ROLE OF UNDERGROUND WATER IN GENESIS OF TBILISI CLOSED DEPRESSIONS 

Zautashvili B., Jajanidze T. 
Department of geology, Georgian Technical University, 77, Kostava str, Tbilisi, 0175, Georgia 

Resume: Closed depressions occupy a large part of the territory of Tbilisi. The depressions occur in thick lake and 
lake-swamp sediments of the quaternary origin, that have complex physical and mechanical properties, which causes 
certain difficulties in both above-ground and underground construction projects. In this respect it is necessary to study 
the geotechnical conditions and origin of the closed depressions. 

The origin of the closed depressions is an active disputable issue of both scientific and practical interest. Studies 
show,  that the origin of the depressions is directly related to suffusion in gypsum sediments of upper eocene. 
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Since closed depressions within the Tbilisi area are frequently encountered below the erosion basis, they represent 
closed basins and contain gypsum and occasionally epsomite layers, gypsum and mirabilite are produced by more sa-
line lakes. We may suppose, that these should be linked with ground-water of upward direction, that are encountered 
in the area, and because of the inverse character of the hydro geochemical zoning there, they are represented by ultra 
fresh waters  without sulfate with high potential of dissolving sulfate salts. 

 
Key words:  depression; gypsum; soffusion; ground-water; inversion. 
 

 
 

УДК 551.46 

РОЛЬ ПОДЗЕМНЫХ ВОД В ГЕНЕЗИСЕ ЗАМКНУТЫХ ДЕПРЕССИЙ ТЕРРИТОРИИ Г. ТБИЛИСИ 

Зауташвили Б. З., Джаджанидзе Т.А. 
Департамент геологии, Грузинский технический университет, Грузия, 0175, Тбилиси, ул. Костава, 77  

Резюме: Большую часть территории г. Тбилиси занимают замкнутые депрессии, в строении которых 
принимают участие мощные четвертичные озерные и озерно-болотные отложения, отличающиеся особым 
вещественным составом, физико-механическими свойствами. В этом отношении особый интерес представляет 
изучение инженерно-геологических условий и генезиса замкнутых депрессий. Одним из сложных и спорных 
вопросов этой проблемы является вопрос генезиса замкнутых депрессий, который актуален как в научном, так 
и практическом отношении.  

Как показали исследования, замкнутые депрессии приурочены к гипсоносным отложениям верхнего 
эоцена, которые легко поддаются суффозийным процессам. 

Ввиду того что днища замкнутых  депрессий часто расположены ниже базиса эрозии, они представляют 
собой непроточные бассейны, отложения гипсоносные,  местами наблюдаются пласты эпсомита, а в соленых 
озерах происходит выделение мирабилита; надо полагать, что их генезис в основном связан с восходящими 
подземными водами региона, которые  ввиду характерной гидрогеохимической инверсии представлены 
ультрапресными бессульфатными агрессивными водами. 

 
Ключевые слова:  депрессия; гипс; суффозия; подземные воды; инверсия. 
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reziume: XX_XXI saukuneebis mijnaze ka-

cobrioba axali moTxovnebisa da gamowveve-
bis winaSe aRmoCnda, rac globalizaciis 
Seuqcevadma procesma warmoSva. Aaqedan ga-
momdinare, msoflio wesrigis dinamikuri 
procesebi, mwvave socialur-ekonomikur da 
sazogadoebriv-politikur viTarebaTa fon-

ze, saqarTvelos mniSvnelovani gamowvevebis 
winaSe ayenebs, romelTa gonivrul marTva-
zec didadaa damokidebuli saxelmwifoe-
brivi aRmSeneblobisa da erovnuli Rire-
bulebebis SenarCuneba-gaZliereba. am Tval-
sazrisiT gaanalizebulia msoflio glo-
balizaciis winaaRmdegobrivi procesebi da 
tendenciebi. gansazRvruli da SemoTavaze-
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bulia saqarTvelos socialur-ekonomikur 
gardaqmnaTa strategiisa da taqtikis Ziri-
Tadi mimarTulebebi, romlebic orientire-
bulia marTlmadidebluri qristianuli 
religiis principebisa da msoflio globa-
lizaciis dadebiT Taviseburebebze, romel-
Ta ganxorcieleba qveyanas miscems mdgradi 
da usafrTxo ganviTarebis SesaZleblobebs 
da igi daikavebs Rirseul adgils msoflio 
sazogadoebriobaSi. 

 
sakvanZo sityvebi: globalizacia; saer-

TaSoriso ekonomika; politika; ideologia; 
kultura; religia. 

 
 
1. Sesavali 
globalizacia mravalwaxnagovani kate-

goriaa, romelic aCqarebs rogorc adamia-
nebs, ise saxelmwifoebs Soris urTierTo-
baTa gafarToebas, erTiani (globaluri) 
sainformacio sivrcis, kapitalis, saqonlis, 
samuSao Zalis msoflio bazris formirebas, 
ekologiuri da socialuri problemebis 
internacionalizacias, iwvevs mdgradi gan-
viTarebis koncefciis (filosofiis) praqti-
kulad amoqmedebas [1, gv. 8]. amasTan, aRsa-
niSnavia gaeros mier 1992 wels miRebuli da 
mTeli msofliosaTvis rekomendebuli post-
industriuli epoqis grandiozuli programa 
(mdgradi ganviTarebis principebi da `XXI 
saukunis dRis wesrigi~), romelic mouwo-
debs yvela saxelmwifos organulad dau-
kavSiron erTmaneTs tradiciuli da Taname-
drove saerTaSoriso socialur-ekonomikur-
ekologiuri miRwevebi xangrZlivi da mdgra-
di ekonomikuri ganviTarebis uzrunvel-
sayofad. kerZod, 22-e principSi naTqvamia, 
rom Tanamedrove sazogadoebrivi probleme-
bis gadaWraSi udidesi roli eniWeba mkvidr 
mosaxleobas, mis codnasa da tradiciebs. 
saxelmwifom mxari unda dauWiros mosax-
leobis TviTmyofadobas, kulturas, intere-
sebs da uzrunvelyos misi efeqtiani mona-
wileoba mdgrad ganviTarebaSi [2, gv. 250]. 

globalizacia da calkeuli qveynebis 
ekonomikuri ganviTareba, globalur ekono-
mikaSi erovnuli ekonomikis srulyofili 
integrireba da ekonomikis konkurentuna-
rianobis amaRleba mWidrod urTierTdakav-
Sirebuli procesebia, romlebic asaxaven 
calkeuli kompaniebis, ekonomikis dargebis, 
qveynebisa da regionebis interesebs Soris 
winaaRmdegobriv urTierTobebs. 

zemoaRniSnulidan gamomdinare, erovnuli 
ekonomikis ganviTarebaze globalizaciisa 
da regionuli integraciuli procesebis 
zegavlenis kvleva gansakuTrebul mniSvne-

lobas iZens saqarTvelosTvis, romelic 
cdilobs aqtiurad CaerTos globalur da 
regionul integraciul procesebSi, daika-
vos kuTvnili adgili msoflio Tanamego-
brobaSi da Rirseuli wvlili Seitanos ci-
vilizaciis Semdgom ganviTarebaSi. 

 
2. ZiriTadi nawili 
Tanamedrove saerTaSoriso urTierTobe-

bis da msoflio ekonomikis ZiriTadi Se-
madgeneli nawili swored erovnuli sax-
elmwifo, Sesabamisad, erovnuli ekonomikaa. 
globalizaciis pirobebSi mimdinareobs sa-
xelmwifos funqciebis transformaciis pro-
cesi. axal funqciebs Soris umTavresia 
swrafad cvalebad garemosTan adaptacia da 
globalur msoflioSi saxelmwifos ekono-
mikuri da politikuri interesebis Sesaba-
misad erovnuli usafrTxoebis miznebis gan-
xorcieleba. 

yovlismomcveli globalizaciisa da in-
tegraciuli procesebis Sefasebisas mniSv-
nelovania sapirispiro mimarTulebis ori 
movlenis gaTvaliswineba. erTi mxriv, glo-
balizacia aCqarebs ekonomikur winsvlas, 
xels uwyobs mSvidobis, demokratiis ganvi-
Tarebas da kacobriobis gaerTianebis ga-
myarebas; vaWroba da axali teqnologiebi, 
finansuri kapitali, informacia da a.S., 
xels uwyobs mravali qveynis sxvadasxva re-
gionis daaxloebas anu globalizacias, mi-
si marTebuli, regulirebadi warmarTvis 
SemTxvevaSi, SeuZlia mniSvnelovani dadebi-
Ti Sedegebi moutanos msoflios xalxebs. 
magram, meore mxriv, globalizacias, trans-
nacionalur ekonomikas Tan sdevs umuSe-
vrobis zrda, inflacia, sazogadoebis so-
cialuri polarizaciis procesis gaZliere-
ba, suverenuli saxelmwifos ekonomikuri 
sazRvrebis rRveva da sxva mravali proble-
ma, romelic ganapirobebs qveynis socialur-
ekonomikur da sazogadoebriv-politikur 
urTierTobaTa krizisebs anu globaliza-
cias, misi aramarTebuli da qaosuri mimdi-
nareobisa da ganviTarebis SemTxvevaSi, Se-
uZlia Zalze seriozuli problemebi Seuqm-
nas kacobriobas.  

sabazro urTierTobebze gardamavali pe-
riodis Taviseburebebi, qveynis socialur-
ekonomikuri da sazogadoebriv-politikuri 
gardaqmnebis strategia da taqtika Cvens 
SemTxvevaSi moiTxovs, upirveles yovlisa, 
ekonomikuri globalizaciis rolisa da 
mniSvnelobis warmoCena-gaanalizebas mimdi-
nare procesebSi rogorc dadebiTi, ise ua-
ryofiTi aspeqtebis TvalsazrisiT, radgan 
swored ekonomikuri urTierTobebia bazi-
suri, gvkarnaxobs TamaSis wesebs da flobs 
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politikur berketebs. aq mxedvlobaSia mi-
saRebi ekonomikuri globalizaciis im Zi-
riTadi mimarTulebebis (finansuri globa-
lizacia, mravalerovnuli korporaciebis 
formireba-funqcionireba, ekonomikis regio-
nalizacia, msoflio vaWrobis intensifika-
cia, konvergenciisadmi tendencia) Tavisebu-
rebebi [3, gv. 5], Tanamedrove tendenciebi da 
maTi gavlena erovnuli ekonomikis Camoya-
libebaze, mis efeqtian funqcionirebasa da 
usafrTxoebaze, romlebmac mTlianobaSi 
unda uzrunvelyon saqarTveloSi jansaRi 
sabazro urTierTobebis damkvidreba da 
qveynisa da sazogadoebis interesebis sa-
sargeblod amoqmedeba. Cveni azriT, es Se-
saZlebeli gaxdeba mxolod im SemTxvevaSi, 
rodesac saqarTvelos ekonomika realurad 
daubrundeba saukuneebis manZilze arsebul 
Tavis tradiciul, sarwmunoebriv principebs 
da sameurneo saqmianobis qristianuli 
zneobis safuZvlebs. 

saerTod unda aRiniSnos, rom saqarTve-
los usafrTxo da mdgradi ganviTarebis 
ZiriTad pirobebad miCneulia: a) erT sul 
mosaxleze mosuli mSp ar unda iyos 8_10 
aTas dolarze naklebi; b) saxelmwifo bi-
ujetis deficiti ar unda aWarbebdes mSp-is 
3_5%-s; g) saxelmwifo vali ar unda aRema-
tebodes mSp-is 60%-s; d) sagareo valis mom-
saxurebaze gaweuli xarji ar unda iyos 
wliuri saeqsporto Semosavlis 20%-ze meti, 
romlis nawili Cvens qveyanaSi mniSvnelov-
nadaa darRveuli da TviT saxelmwifoebri-
obas uqmnis realur safrTxes, radgan mas 
arsebul viTarebaSi dakarguli aqvs gafar-
Toebuli normaluri kvlavwarmoebisa da 
TviTganviTarebis unari [4, gv. 335-336].  

Cvens qveyanaSi arsebuli socialur-eko-
nomikuri, sazogadoebriv-politikuri, kul-
turuli da inteleqtualuri mdgomareoba, 
miuxedavad gatarebuli reformebisa, jer 
kidev aradamakmayofilebelia da xasiaTdeba 
negatiuri tendenciebiT, romelTagan gansa-
kuTrebiT aRsaniSnavia: saxelmwifo marTvis 
struqturebis arasrulyofileba da daba-
lefeqtianoba, calkeul SemTxvevebSi erov-
nuli miznebis, kulturuli miRwevebisa da 
saxelmwifo interesebis ugulebelyofa an 
kidev maTi masobrivi Secvla ucxouri su-
rogatebiT, ekonomikuri da sxva saxis kri-
zisis arseboba, umuSevrobis maRali done 
da mravali problema, romelic ganapiro-
bebs moralur-zneobrivi safuZvlebis Se-
sustebas, qveyanaSi socialuri daZabulobis 
zrdas da sazogadoebis samarTlian nega-
tiur ganwyobas. cnobilia da praqtikiT da-
dasturebulia, rom rac ufro socialurad 
daZabulia sazogadoeba, miT ufro dabalia 

ekonomikuri ganviTarebis tempi da garTu-
lebulia rogorc ekonomikuri, ise politi-
kuri wesrigis damyareba da stabilurobis 
miRweva [5, gv. 64_67]. Seswavlili masalebi-
dan gamomdinare, marTalia, gaumjobesda sa-
qarTvelos saerTaSoriso reitingi Semdegi 
maCveneblebiT, 2009 wels _ suverenuli sa-
kredito reitingi (Fitch Rating) B+, suverenu-
li savaluto reitingi (Standard & Poor`s) B+, 
transferisa da konvertaciis Sefaseba BB 
da 66-e msoflio adgili korufciis Tavi-
dan acilebis indeqsis (Transparency internation-
al) mixedviT (2004 wels 133-e msoflio adgi-
li); 2009 wels _ 32-e msoflio adgili eko-
nomikuri Tavisuflebis indeqsis (Heritage 
Foundation) mixedviT (2005 wels 93-e msoflio 
adgili) da me-4 (52%) msoflio adgili 
Forbes-sagadasaxado tvirTisa da reformebis 
indeqsis mixedviT (2007 wels iyo 72%), 
msoflio bankis kvleva akeTe biznesis 
(Doing Business) mixedviT 2010 wels me-11 
msoflio adgili (2006 wels 112-e adgili); 
Tumca, qveynis socialur-ekonomikuri viTa-
reba kvlav winaaRmdegobrivi rCeba mravali 
makroekonomikuri maCveneblis mixedviT, sax-
eldobr: 2008 wlis mTliani Siga produqtis 
(mSp) moculoba (19.1 mlrd. lari) 60-70-%-iT 
CamorCeboda 1990 wlis amave maCvenebels da 
erT sul mosaxleze imave 2008 wlis fase-
biT 4352.9 lars anu 2921.1 dolars, 2009 
wels ki 4092,8 mln. Llars anu 2450.1 aSS 
dolars Seadgenda, maSin, roca ganviTare-
bul qveynebSi es maCvenebeli daaxlovebiT 
30 aTasi dolaria. mkveTrad gaRrmavda qo-
nebrivi diferenciacia, rasac mohyva Semo-
savlebis uTanasworo gadanawilebis ua-
ryofiTi tendencia da jer kidev ver Ca-
moyalibda saSualo fena. siRaribis zRvars 
miRma aRmoCnda saqarTvelos mosaxleobis 
naxevarze meti, anu daaxloebiT 55%. amas-
Tan, 2008 wlis monacemebiT saqarTveloSi 
saarsebo minimumis zRvars qveviT myofi mo-
saxleoba misi saerTo raodenobis 34%-s 
Seadgenda (dasaSvebi done 10%), amJamad am 
mimarTulebiT viTareba arsebiTad ar Sec-
vlila; saqarTvelos statistikis erovnuli 
samsaxuris informaciiT umuSevrobis donis 
maCvenebeli 2009 wels wina wlis analogiur 
maCvenebelTan SedarebiT gaizarda 0.4 pro-
centuli punqtiT da 16,9% Seadgina (dasaS-
vebi donea 7%); xolo, 2008 wels Tu saSua-
lo wliurma inflaciam 10-12% Seadgina (da-
saSvebi done moklevadian perspeqtivaSi 
aris 8%, saSualovadian perspeqtivaSi _ 5%, 
grZelvadian perspeqtivaSi _ 3_5%), 2009 
wels igive maCvenebeli 1.7%-iT ganisazRvra; 
Tumca, Cveni mosazrebiT, inflacia kidev 
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ufro maRalia, vidre Sesabamisi samsaxurebi 
aCveneben, vinaidan, rodesac produqti da 
momsaxureba Zvirdeba da erovnuli valuta 
ufasurdeba, xolo inflacia mcirdeba da 
dabalia, es niSnavs, rom biznesi ver viTar-
deba da mosaxleobis myidvelobiTi unari 
ecema. 2009 wels qveynis nominaluri mSp 2008 
welTan SedarebiT 23.8%-iT Semcirda da 
2009 wels 17948.6 mln. Llari (mimdinare fa-
sebiT) anu 32128 mln. aSS dolari Seadgina, 
xolo, realuri mSp-s zrda _3.9% iyo; Ta-
nac, 2009 wels mSp-sTan SefardebiT saxelm-
wifo biujetis deficitma 9.2% Seadgina; 
saxelmwifo xarji ki 38.9%-iT ganisazRvra. 
imave 2009 wels eqsporti 1.1 mlrd. aSS do-
lariT, importi ki 4.4 mlrd. aSS dolariT 
ganisazRvra, xolo saxelmwifo biujetma 6.8 
mlrd. lari Seadgina. amasTan, saxelmwifo 
biujetis Tanafardoba mSp-sTan 38% iyo; 
saxelmwifo valma 7.4 mlrd. lari Seadgina, 
aqedan, sagareo vali _ 5.7 mlrd. lari, xo-
lo saSinao _ 1.7 mlrd. lari iyo. Sesabami-
sad, saxelmwifo vali mSp-sTan mimarTebaSi 
41% iyo. saqarTvelos erovnuli bankis mo-
netaruli politikis ganakveTi 5%-iT gani-
sazRvra da oficialurma saerTaSoriso 
rezervebma 2.1 mlrd. aSS dolari Seadgina. 
amasTan, makroekonomikuri parametrebi ofi-
cialuri monacemebis saxiT, romlebsac Se-
sabamisi samsaxurebi warmoadgenen da dRe-
vandeli realoba urTierTsapirispiroa, 
radgan qveyanaSi ekonomikuri vardna fiq-
sirdeba; kerZod, zemoaRniSnuli periodi-
saTvis minimumamdea dasuli realuri eko-
nomikis seqtoris aqtivoba, sabanko seqtor-
Si sakredito aqtivoba, izrdeba umuSevroba, 
sagareo da saSinao vali... imasac aRvniS-
navT, rom gaeros ganviTarebis programam 
msoflioSi cxovrebis donis maCveneblis 
2009 wlis reitingi gamoaqveyna, sadac gaiT-
valiswines ama Tu im qveynis socialuri 
garemo, jandacvisa da ganaTlebis ganviTa-
rebis maCvenebeli, mosaxleobis kulturuli 
ganaTlebis done da garemos dacvis parame-
trebi; am reitingSi saqarTvelom 89-e adgi-
li daikava. gaeros ganviTarebis programis 
eqspertebis monacemebiT, msoflioSi cxo-
vrebis yvelaze maRali done norvegiaSia. 
reitingis aTeulSi Sedian: 1. norvegia; 2. av-
stralia; 3. islandia; 4. kanada; 5. irlandia; 
6. holandia; 7. SvedeTi; 8. safrangeTi; 9. Sve-
icaria; 10. iaponia. aRsaniSnavia, rom aTeul-
Si ver moxvda aSS. Mman am reitingSi me-13 
adgili daikava. postsabWoTaA qveynebidan 
estoneTma, litvam da latviam, Sesabamisad, 
me-40, 46-e da 48-e adgili daikaves. beloru-
si 68-e adgilzea, ruseTi _ 71-ze, yazaxeTi _ 
82-ze, somxeTi _ 84-ze, ukraina _ 85-ze, 

azerbaijani _ 86-ze, TurqmeneTi _ 109-ze, 
moldova _ 117-ze, uzbekeTi da yirgizeTi, 
Sesabamisad, 119-esa da 120-ze, tajikeTma ki 
127-e adgili daikava. Ggaeros reitingis mix-
edviT, msoflioSi cxovrebis done Zalze 
dabalia nigerSi, avRaneTsa da siera-
leoneSi [6], [7]. 

 globalizaciis uaryofiTi Sedegebis, 
msoflio globaluri krizisis Tavidan 
acilebis an Serbilebis mizniT, saerTo 
erovnuli interesebidan gamomdinare, mniSv-
nelovnad migvaCnia prioriteti miekuTvnos 
adgilobrivi realuri seqtoris gadarCena-
aRorZineba-ganviTarebas, ekonomikuri da-
moukideblobis xarisxis gazrdas, saxelm-
wifos mxridan Sesabamisi makroekonomikuri 
da biznesgaremos Seqmnas iseTi produqciis 
sawarmoeblad, romelic dRes ucxoeTidan 
Semodis, xolo, importSemcvleli saqonli-
sa da momsaxurebis adgilze sawarmoeblad 
saWiro bunebrivi pirobebi da saTanado ad-
gilobrivi resursebi ki CvenTan sakmaodaa. 

globalizebul samyaroSi demokratiis 
uzrunvelyofa aris erT-erTi umTavresi 
siZnele XXI saukunis usafrTxoebis mSe-
neblobaSi da garanti globalizaciisagan 
dadebiTi Sedegebis miRebisa.  

marTalia, dRes mTeli msoflio gaxda 
globaluri, magram es sulac ar niSnavs im-
as, rom didma qveynebma unda STanTqan pata-
ra qveynebis kulturuli, sulieri Tu 
erovnuli faseulobani, raTa Seiqmnas er-
Tiani da usaxo kultura. rogorc cnobi-
lia, mcirericxovani erebis sulieri da 
erovnuli faseulobani, maTi mravalferov-
neba amdidrebs msoflios da gamoricxavs 
konfliqts da dapirispirebas, magram, amave 
dros, saWiroa Camoyalibdes sakacobrio 
RirebulebaTa zneobrivi RerZi, romelic 
xels Seuwyobs civilizaciaTa Soris di-
alogs. 

aRsaniSnavia, rom marTlmadideblobisaT-
vis demokratiuli sazogadoebis principebi 
sruliad misaRebia da adamianTa Tanaswo-
robis idea qristianobis kuTvnilebaa. is 
faseulobani, romlebic pativs miageben ada-
mianis Tavisuflebas, xels uwyoben samar-
Tlebrivi saxelmwifos Senebas da aRiareben 
saxelmwifosa da kanonis winaSe yvela mo-
qalaqis Tanasworobas. kosmopolitizmi da 
internacionalizmi srulebiTac ar gamo-
ricxavs patriotizms _ sakuTari eris, ro-
gorc istoriul-kulturuli erTobis siy-
varulsa da misTvis Tavdadebas. Aaq mniSv-
nelovania, saqarTvelos pirveli preziden-
tis zviad gamsaxurdias mosazreba, romelic 
brZanebs: _ ,,... is, vinc ,,gaingliseldeba~, 
,,gagermaneldeba~, ,,gafrangdeba~, ,,garus-
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deba~, ,,gaamerikeldeba~, verasodes gaxdeba 
ingliseli, germaneli, frangi, rusi, ameri-
keli da qarTvelobasac dahkargavs, da TuU 
qarTvelebad davrCebiT da Tanac veziare-
biT am erebis kulturebs, gavafarToebT da 
gavamdidrebT Cvens samyaros, gavxdebiT 
namdvili msoflios moqalaqeni. evropuli 
integraciac ase unda gavigoT da ara, ro-
gorc erovnuli individualobis waSla da 
gaTqvefa~ [8. gv. 12]. 

dRevandel sabazro urTierTobaTa gaRr-
mavebis pirobebSi, calkeul saxelmwifoTa 
erovnuli ekonomikuri politikis SenarCu-
neba, globalizaciisagan uaryofiTi momen-
tebisTvis Tavis arideba da dadebiTi Sede-
gebis miReba unda daefuZnos msoflios 
yvela qveynis swrafvas TanamSromlobisaken, 
sadac mniSvnelovania tradiciuli ekonomi-
kis ganviTareba, religiuri cxovrebis, ro-
gorc sazogadoebrivi cxovrebis umniSvne-
lovanesi socialuri fenomenis wesis Senar-
Cuneba da pativiscema, dagrovili dovlaTis 
samarTliani ganawileba, siRaribis daZleva 
da a.S. 

Cveni qveynis ganviTarebisaTvis uaRresad 
mniSvnelovania marTlmadidebeli eklesiis 
roli, radgan saxelmwifoebriobis Semakav-
Sirebeli swored dedaeklesia iyo, aris da 
iqneba; igi gvaswavlis, rom nebismieri 
problemis warmoqmnis mizezi calkeuli 
adamianis da mTeli kacobriobis sulier 
degradaciasa da codvebis gamravlebaSi 
unda veZeboT. xolo, problemis gadaWris 
sawyisic da safuZvelic, mxolod da mxo-
lod am mizezis aRmofxvris anu sulierebis 
aRorZinebis safuZvelze aris SesaZlebeli. 
eklesia iRvwis imisaTvis, rom yovel indi-
vids, ers, saxelmwifos da kacobriobas 
daanaxos problemis realuri mizezebi da 
dausaxos ukriziso, mSvidobiani, mdgradi 
da WeSmariti, RvTivsulieri harmoniuli 
ganviTarebis gzebi.  

globalizaciis Tanamedrove procesebSi 
gansakuTrebuli adgili uWiravs transna-
cionalur kompaniebsa da msoflio finan-
sur centrebs, romlebic SeTanxmebuli moq-
medebiT, Sromis saerTaSoriso danawileba-
Si aqtiuri monawileobiTa da misi ganviTa-
rebis xelSewyobiT, qmnian sakuTar saerT-
Soriso sawarmoo kompleqsebs da iZenen 
sxva qveynis ekonomikur struqturebSi damk-
vidrebis damatebiT SesaZleblobebs. maT 
SeuZliaT TavianTi interesebisaTvis ga-
moiyenon am qveynebis bunebrivi, sawarmoo, 
teqnologiuri, SromiTi resursebi da sazR-
vargareT ukve arsebul viwrospecialize-
bul sawarmoTa bazaze gaaRrmaon Sromis 
Sigasafirmo danawileba. maRalganviTare-

buli qveynebi, transnacionaluri kapitalis 
meSveobiT efeqtianad iyeneben globaliza-
ciis procesze gavlenisa da sakuTari eko-
nomikuri da politikuri interesebis dac-
vis meqanizms, riTac xels uwyoben TavianTi 
transnacionaluri kompaniebis ganviTarebas 
da iswrafvian Tavs moaxvion TavianTi mka-
cri pirobebi da TamaSis wesebi mimReb, 
naklebad ganviTarebul qveynebs, ris gamoc 
xSirad ewinaaRmdegebian erovnul kapitals 
da misi gavliT _ saxelmwifos [9], [10]. 

globalizaciis Zalze rTuli da swrafi 
procesebis zemoqmedebiT bevri saxelmwifo 
iZulebuli xdeba erovnuli ekonomikuri 
politika warmarTos saerTaSoriso konku-
rentul moTxovnaTa gaTvaliswinebiT, Sesa-
bamisad, patara da sustad ganviTarebuli 
qveynebi kargaven ekonomikur suverenitets 
da politikuri damoukideblobis xarisxs. 
amitom, Cvens qveyanaSi gatarebulma goni-
vrulma socialur-ekonomikurma politikam 
unda gaaneitralos globalizaciis SesaZ-
lo, mosalodneli uaryofiTi Sedegebi, Sei-
narCunos, ganaviTaros da ganamtkicos erov-
nuli ekonomikuri TavisTavadoba (TviTmyo-
fadoba) da usafrTxoeba.  

saqarTvelos saxelmwifoebriobisaTvis 
mniSvnelovania ara mxolod eris TviTmyo-
fobis istoriuli xangrZlivoba, aramed im-
is garkvevac, Tu erovnuli memkvidreobis 
ra nawilia gamosadegi samomavlo aRmSe-
neblobis gzaze, memkvidreobisa, romelic 
eris nebis safuZvelze iqmneboda da yalib-
deboda. rogorc wminda ilia marTali (Wav-
WavaZe) ganmartavs, _ erovnuli memkvidreoba 
esaa igive `ekonomikuri agebuleba, ekonomi-
kuri wyoba~, romelmac eri saukuneebis man-
Zilze TavisTavadobis (`Cveni Tavi Cvenadve 
gveyudnoda~) grZnobiT gamoatara `da bo-
los XVIII saukunis dasasruls TviTmyofa-
di suli ise dalia, rom Cvens qveyanas ara-
viTari vali da vaxSi ar dasdebia~. ekono-
mikuri agebuleba, ekonomikuri wyoba aris 
`meurneobriobis sistema, romelSic xalxi 
iCens Tavis Tavs, Tavis Tvisebas, Tavis mo-
nawileobas istoriaSi~. amasTan, `ekonomi-
kuri wyoba~ fsiqikuri, samarTlebrivi da 
gamrjeobis normebisa da sulieri sawyise-
bis erTobliobaa, romelic `ganapirobebs 
myudro samoqalaqo cxovrebis uzrunve-
lyofas~. aRniSnul ganmartebebSi naTlad 
Cans Cveni Soreuli winaprebis damokidebu-
leba meurneobriobisadmi, maTi rwmena imis 
Sesaxeb, rom am wyobiT saqarTvelo mudmiv 
adgils daikavebda civilizebul samyaroSi. 
cxadia, am faseulobebs dRes gansakuTre-
buli mniSvneloba eniWeba, radgan tradici-
ulis miviwyebam da CvenSi ucxouri modele-
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bis meqanikurad Semotanam ugulebelyo da 
STanTqa erovnuli potenciali da erovnuli 
meurneobis yvela komponenti. swored war-
sul saukuneTa didi monapovari, qmediTi 
meTodebis warmoCeniT, qarTuli saxelwi-
foebriobis warsuli memkvidreobis gaTavi-
sebiT da gaTanamedroveobebiT unda aRdges 
qarTuli ekonomikuri wyoba da axali viTa-
rebisadmi iqnes misadagebuli, radgan ro-
gorc Sefasebebi mowmobs, qarTuli ekonomi-
kuri wyoba is maRalganviTarebuli fenome-
nia, romelsac SeuZlia ixsnas eri, Caswvdes 
misi meurneobriobis urTules struqturebs, 
aseve srulyofilad daicvas qveynis is 
funqcia, romelic damsaxurebul adgils 
daumkvidrebs mas (ers) kacobriobis meur-
neobriv garemoSi. Aanu, warsulidan unda 
iqnas aRebuli yovelive is, rac aZlierebs 
awmyos da momavals, swored erovnuli tra-
diciebis gaTavisebiT da epoqis moTxovnebi-
sadmi misadagebiT aris SesaZlebeli warma-
tebebis miRweva. isev wminda ilia marTals 
(WavWavaZe) movuxmobT: `... warsuli_mkvidri 
saZirkvelia awmyosi, rogorc awmyo momav-
lisa. ... es samTa JamTa erTmaneTzed damo-
kidebuleba kanonia iseTive Seuryeveli da 
gardauvali, rogorc yovelive bunebrivi ka-
noni. ... aRdgena istoriisa _ eris gamococ-
xlebaa, gamomxnevebaa, awmyos gageba da war-
marTvaa, mermisis gamorkvevaa sibnelisagan~. 
`... cxovreba erTiani mdinarea oris didis 
totisa: erTs rom xorcisaTvis moaqvs 
sazrdo, meores _ sulisaTvis. Tu an erTi 
daSra, an meore, _ gvami erisa mkvdaria, vi-
Tarca usulod xorci da uxorcod suli, 
saaqaosaTvis mainca. Aamitomac, vinca sCivis 
da hRaRadebs saxorcielo purisaTvis, is 
amdenadve, Tu ar metad, unda iRwvodes sa-
suliero purisTvisac. Aadamiani, Tu mTeli 
eri, imisaTvis ki ar aris gaCenili, rom pu-
ri sWamos, aramed pursa sWams imitom, rom 
kacur_kacad icxovros da acxovros Tavis 
STamomavali~ [11. gv. 141_144 da 269_270]. 

erovnuli saxelmwifos rolis gaZliere-
bis aucileblobidan gamomdinare, ekonomikis 
maregulirebel saxelmwifoebriv struq-
turebs unda hqondeT gansakuTrebulad 
frTxili da zomieri damokidebuleba trans-
nacionluri kompaniebis Cvens qveyanaSi Se-
mosvlasTan dakavSirebiT, saxelmwifo bi-
ujetis Sevsebisa da mosaxleobis dasaqmebis 
TvalsazrisiT, radgan maRalrentabeluri 
ucxouri sawarmoebi niadags aclian da ara-
konkurentunarianad aqceven erovnul war-
moebas. Tanamedrove biznesSi mniSvnelovania 
korporaciebi yvela doneze moraluri nor-
mebidan gamomdinare Rebulobdnen gadawyve-
tilebebs, radgan zneobriv normebs daqvem-

debarebuli pasuxismgeblobis didi grZnoba 
aris organizaciis warmatebis sawindari. yo-
vel konkretul situaciaSi pirovnebis swo-
ri arCevanis moTxovnebi da moqmedebis Sede-
gebi, sazogadoebaSi dadgenili wesebis Sesa-
bamisobasTan moyvaniT, WeSmaritad asaxulia 
bibliaSi, religiur-eTikur kulturasa da 
qristianul-filosofiur normebSi. amitomac, 
biznesis warmoebisa da misi sazogadoebrivi 
pasuxismgeblobis amaRlebisaTvis umTavresi 
da mniSvnelovania qristianuli eTikisa da 
moralis normebis dacva. adamianSi _ pirov-
nebaSi es morali unda Camoyalibdes ro-
gorc Sinagani moTxovnileba, misi ganviTa-
rebis yvela safexurze [12.], [13], [14].  

erovnuli ekonomikuri suverenitetis Se-
narCunebisa da politikuri damoukideblo-
bis xarisxis amaRleba-ganmtkicebisaTvis, 
saqarTvelos socialur-ekonomikuri, sazo-
gadoebriv-politikuri, kulturuli da in-
teleqtualuri aRorZineba sulieri amaR-
lebiT unda daiwyos. saqarTvelos saxelm-
wifoebrivi mSeneblobis strategia unda 
efuZnebodes qristianuli moralis SenarCu-
nebasa da ganviTarebas, radgan Cveni qveyana 
marTlmadidebluri, qristianuli sarwmu-
noebis aRmsarebelia, romlis istoria ori 
aTas welze mets iTvlis da sazogadoebis 
sulieri aRorZineba, misi qristianuli cno-
bierebis gaRrmaveba-ganviTareba upirvelesi 
da gadamwyvetia. Yyovelive aRniSnuls mow-
mobs uwmindesisa da unetaresis, sruliad 
saqarTvelos kaTolokos-patriarqis ilia 
II-is sityvebi: ,,...WeSmarit Tavisuflebas, ro-
melic zneobriobis safuZvelia, uaRresad 
didi saxelmwifoebrivi mniSvneloba aqvs, 
radgan nebismieri saxelmwifo ama Tu im 
moralur sazogadoebas emyareba. rogorc 
Zveli sibrZne ambobs, saxelmwifosaTvis 
umjobesia, mis moqalaqeebs hqondeT maRali 
zneoba, ... radgan maRalzneobrivi sazoga-
doeba Zlieri da ganviTarebuli saxelmwi-
fos sawindaria. dasavleTis ganviTarebuli 
qveynebic swored amis gaTvaliswinebiT 
qmnian TavianT kanonmdeblobas da sazoga-
doebrivi cxovrebis wess.  

is, rom msoflios tradiciuli religie-
bidan yvelaze unikaluri qristianuli 
swavlebaa, imiTac dasturdeba, rom dRes 
mTel msoflioSi aRiarebuli adamianTa 
uflebebis deklaracia swored qristianul 
Rirebulebebzea dafuZnebuli. qristianuli 
Rirebulebebi ki yvelaze srulyofili sax-
iT marTlmadideblur eklesiaSia daculi, 
radgan igi inaxavs samociqulo eklesiis 
swavlebas. Mmisi universaluroba vlindeba 
imaSi, rom marTlmadidebel eklesias sauku-
neTa manZilze ucvalebeli mrwamsi da 
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swavleba aqvs, romelic efuZneba wminda we-
rils, saRvTo gadmocemas, msoflio da ad-
gilobrivi saeklesio krebebis dadgenile-
bebs da wmida mamaTa moZRvrebas. es mis 
sayovelTaobas da ucdomelobas ganapiro-
bebs. saerTod, saxelmwifo unda ganvi-
Tardes da misi ideologiis ganmsazRvreli 
unda iyos ara gare geopolitikuri faqto-
rebi, aramed erovnuli interesebi. Cven Cveni 
meoba unda davicvaT, raTa ar viqceT sxvaTa 
miznebis ganxorcielebisaTvis brma iaraRad. 
Ees nebismieri saxelmwifos arsebobisa da 
ganviTarebis garantiaa~. 

yoveli adamianisaTvis RmerTma daadgina 
amqveyniuri da imqveyniuri cxovrebis etape-
bi, xanmokle miwieri cxovreba aris mzadeba 
momavali saukuno sicocxlisaTvis. Aaqedan 
gamomdinareobs adamianis daniSnuleba da 
misi cxovrebis umaRlesi RvTivdadgenili 
mizani, romelic gulisxmobs amqveyniuri 
cxovelqmedebis, sazogadoebrivi warmoebisa 
da ekonomikuri ganviTarebis procesSi niv-
Tieri da aranivTieri dovlaTi Seqmnas 
zneobrivi kanonebisa da moTxovnilebebis 
gaTvaliswinebiT, rac Tavis mxriv, caTa sa-
sufevelSi adamianis sulis Sesvlas da sau-
kuno netarebas uzrunvelyofs, winaaRmdeg 
SemTxvevaSi maTi ugulebelyofa adamianis 
sulis warwymedas gamoiwvevs. Aamitom, ada-
mianma, misTvis RvTivboZebuli Tavisufali 
nebis, gonierebisa da maRalzneobriobis meS-
veobiT unda warmarTos iseTi ekonomikuri 
saqmianoba, romelic uzrunvelyofs misi 
sulieri da materialuri moTxovnilebebis 
RmerTisaTvis misaReb urTierTSexamebas. aq 
mniSvnelovania moxdes adamianisa da RvTis 
nebis SeerTeba _ sinergia, rac aris safuZ-
veli pirovnebis, erisa da saxelmwifos ga-
darCenisa da adamianis cxonebisa. saqarTve-
loSi yofila iseTi bednieri xana, rogori-
caa wminda daviT aRmaSeneblis, wminda Tamar 
mefis mefobis wlebi. Cven am periods oqros 
xanas vuwodebT, radgan swored maSin moxda 
sinergia, _ RvTisa da adamianis energiis 
Serwyma da gamTlianeba [15]. 

Cveni azriT, erovnuli ekonomikis mimar-
Tulebebis Camoyalibeba, misi ganviTarebis 
koncefciis, doqtrinis SemuSaveba da efeq-
tiani realizaciac swored zemoaRniSnuli 
sinergiuli (Teologiur-saero) principebis 
dacviT unda warimarTos, sadac saqarTve-
los socialur-ekonomikuri ganviTarebis 
strategia unda daefuZnos erovnuli sax-
elmwifoebriobis ganmtkicebas da mosax-
leobisaTvis ganviTarebuli qveynebis Sesa-
tyvisi cxovrebis realuri garantiebis 
Seqmnas, rac miiRweva msoflio kavSirur-
TierTobebSi integrirebuli saTanado sis-

temis CamoyalibebiT da damoukideblad 
funqcionirebadi, Cvens tradiciebze, Tana-
medrove teqnologiebsa da miRwevebze da-
fuZnebuli qarTuli saxelmwifos mSeneb-
lobiT.  

mecnier-mkvlevarTa mosazrebis Tanaxmad 
da msoflios mravali qveynis (aziis axali 
industriuli qveynebi, israeli, germania, 
iaponia da sxv.) gamocdilebis gaTvaliswi-
nebiT, perspeqtivaSi saqarTvelos socia-
lur-ekonomikur gardaqmnaTa strategia mi-
zanSewonilad migvaCnia gonivruli gziT, 
RvTivdadgenil zneobriv safuZvelze, mo-
raluri ekonomikis mSeneblobis mimarTu-
lebiT warimarTos, xolo, taqtikis Tval-
sazrisiT, vfiqrobT, gamarTlebulia Cveni 
qveynisaTvis SedarebiT misaRebi da efeqtia-
ni Sereuli (mravalwyobiani) socialurad 
orientirebuli sabazro ekonomikis sistema-
modelis funqcionireba, romelic organu-
lad akavSirebs Tavisufal sabazro ur-
TierTobebs da saxelmwifos mier arasaba-
zro sistemebis marTvasa da regulirebas, 
saxelmwifoze orientirebuli keinsianuri 
moZRvrebis da TviTmarTvad sabazro ur-
TierTobebze orientirebuli monetaruli 
Teoriis urTierTSexamebas da, romelsac 
globalizaciis SedegebiT Camoyalibebul 
socialur-ekonomikur da sazogadoebriv-
politikur situaciebTan adaptirebis mzar-
di unari da mdgradi ganviTarebis resur-
suli potenciali unda hqondes. vfiqrobT, 
swored zemoaRniSnuli ekonomikuri sistema 
iqneba sicocxlisunariani da efeqtiani, ro-
melic grZelvadian perspeqtivaSi unda 
gaxdes qarTuli saxelmwifos RvTivsulieri 
harmoniuli ganviTarebis erovnuli mod-
elis safuZveli da qveynis ekonomikuri 
usafrTxoebis garanti. am mizniT, gadasawy-
vet sakiTxTa rigs ganekuTvneba: 

 ♦ sulierebis sferoSi marTlmadideb-
luri, qristianuli moralis SenarCuneba da 
mis safuZvelze materialuri da sulieri 
moTxovnilebebis RmerTisaTvis misaRebi ur-
TierTSexameba, sazogadoebis sulieri, sa-
marTlebrivi kulturisa da saxelmwifoe-
brivi azrovnebis amaRleba, misi ganwmenda, 
monanieba da RvTivsulieri harmoniuli gan-
viTarebis uzrunvelyofa; 

 ♦ saxelmwifo marTvis optimaluri 
efeqtiani struqturebis Camoyalibeba da 
maTi funqcionirebis amaRleba, raTa qveya-
naSi uzrunvelyofil iqnes socialuri sa-
marTlianoba; 

 ♦ saxelmwifos ekonomikuri da politi-
kuri interesebis Sesabamisad, mdgradi da 
erovnuli usafrTxo ganviTarebis uzrun-
velyofa, qveynis ekonomikis daCqarebuli 
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ganviTareba, arsebuli siRaribis daZleva 
da am mizniT, erovnuli warmoebisa da saSi-
nao bazris rolis amaRleba, eqsport-
importis Tanafardobisa da regionuli gan-
viTarebis gaTanabrebis daregulireba, in-
vesticiebis mozidvisaTvis xelsayreli 
garemos Camoyalibeba, saeqsporto poten-
cialis amaRleba, turizmis ganviTareba, 
socialuri problemebis gadawyveta, mosax-
leobis cxovrebis donis amaRleba, konsti-
tuciuri mowyobis srulyofa, teritoriuli 
mTlianobis aRdgena-SenarCuneba, antimono-
poliuri regulireba, statistikuri infor-
maciis saimedoobisa da gamWirvalobis xa-
risxis amaRleba, ekonomikuri prognozire-
bisa da programebis praqtikis danergva, 
erovnuli tradiciebis, faseulobebisa da 
interesebis myari sistemis Seqmna; 

 ♦ qveynisa da eris `ekonomikuri siZlie-
ris Sinagani Zalis~ amoqmedeba; 

 ♦ erovnul mesakuTreTa farTo stabi-
luri fenis Camoyalibeba, industriul seq-
torSi umetesad realuri saaqcio sazoga-
doebebis Seqmnis gziT da privatizebis 
procesis sworad warmarTva; 

 ♦ saxelmwifosgan mcire da saSualo 
biznesis mxardaWera da, iseTi samarTle-
brivi garemos Seqmna, romelic gamoricxavs 
biznesmenebisa da mewarmeebis mxridan anti-
socialur, araeTikur moqmedebebs. mniSvne-
lovania iseTi sazogadoebrivi azris for-
mireba, romelic mimarTuli iqneba zneo-
brivi biznesisa da mewarmeobis mxardasa-
Werad; 

 ♦ ganaTlebis uzrunvelyofa religiuri 
swavlebis niadagze da Tanamedrove saerTa-
Soriso standartebis gaTvaliswinebiT; 

 ♦ fundamenturi mecnierebis SenarCuneba, 
saerTaSoriso samecniero-teqnikur-teqno-
logiuri TanamSromlobis gafarToeba-ganvi-
Tareba da mecnierebatevadi dargebisa da 
teqnologiebis warmoeba. 

 
3. daskvna 
globaluri procesebis pirobebSi gansa-

kuTrebiT mniSvnelovania WeSmarit rwmenasa 
da ekonomikur mecnierebas Soris saerTo 
kanonzomierebebis gamonaxva, radgan mecnie-
reba rwmenis gareSe calmxrivi da gamousa-
degaria. mecniereba da religia ori saSua-
lebaa obieqturi realobis Sesacnobad da 
isini xels uwyoben WeSmaritebis gziT ka-
cobriobis ganviTarebas. 

Tanamedroveobis mTavari amocana isaa, 
rom materialuri yofierebis srulyofas 
safuZvlad daudos sulieri fundamenti, 
daubrunos praqtikas moralur-zneobrivi 

safuZvlebi. rogorc saRmrTo werilidan da 
cxovrebiseuli gamocdilebidan aris cno-
bili, qveyniuri sikeTeni amao da warmava-
lia; amitom, aucilebeli da mniSvnelovania, 
globalizaciis urTules da uswrafes pi-
robebSi gafarTovdes kvleva-Zieba zemoaR-
niSnul sakiTxebze religiuri, bibliuri 
gaazrebiT, radgan zogadsakacobrio da 
erovnul faseulobaTa Soris zeaRmatebuli 
adgili biblias, Teologiur, qristianul 
zneobas da masze dafuZnebul saTanado so-
cialur-ekonomikur saqmianobas uWiravs, 
romelTac mTlianobaSi mniSvnelovani gav-
lenis moxdena SeuZliaT globalizaciis 
negatiur tendenciebsa da gamovlinebebze. 
biblia aris safuZvelTa safuZveli zneo-
brivi, moraluri ekonomikis mSeneblobisa 
da masSi gadmocemuli debulebebi, funda-
menturi mimarTulebebi unda gaxdes qvakuT-
xedi qveynis socialur-ekonomikuri da sa-
zogadoebriv-politikuri mimarTulebebis 
SemuSaveba-realizaciisas. 
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STRATEGY AND TACTICS OF GEORGIAN SOCIAL-ECONOMIC TRANSFORMATION  
DURING WORLD GLOBALIZATION CONDITIONS 
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Resume: There have been described and analyzed world globalization counteracting processes and trends. Ma-
jor tendences, strategy and tactics for Georgian social-economic transformations have been defined and suggested 
taking into consideration orthodox, Christian principles and positive peculiarities of world globalization, their reali-
zation will give Georgia possibilities for steady and safe develofment and provide its respectable place in the world 
community. 
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СТРАТЕГИЯ И ТАКТИКА СОЦИАЛЬНО-ЭКОНОМИЧЕСКИХ ПРЕОБРАЗОВАНИЙ В ГРУЗИИ В 
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Департамент инженерной геодезии, Грузинский технический университет, Грузия, 0175, Тбилиси, ул. Костава, 77  

Резюме: Освещены, изучены и проанализированы противоречивые процессы и тенденции мировой 
глобализации. Определены и предложены главные направления стратегии и тактики социально-
экономических преобразований в Грузии, ориентированные на позитивы мировой глобализации и на основы 
принципов православной христианской религии, реализация которых даст нашей стране возможность 
безопасного и устойчивого развития и позволит занять достойное место в мировом сообществе. 
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reziume: ganxilulia kontinentur qerqSi 

granitis Camoyalibebis savaraudo versiebi, 
maTi susti da Zlieri mxareebi. es Suaqer-
qul pirobebSi granitis Casaxvisa da ganvi-
Tarebis sruliad axali modelis Seqmnis 
pirveli mcdelobaa. faqtebze dayrdnobiT 
ganixileba aRniSnuli qanebis petrogenuli 
elementebis wyaros sakiTxi. dadgenilia, 
rom kontinenturi qerqis pirobebSi, dedami-
wis ganviTarebis bolo 3-3,5 miliardi wlis 
manZilze, granitis Camoyalibeba TviT gra-
nitis xarjze mimdinareobda, petrogenuli 
elementebis gafarToebuli kvlavwarmoebis 
principiT. amaze naTlad metyvelebs egzo-
genur pirobebSi mimdinare hidrolizis 
procesi (kaolinizacia), romlis Sedegad 
xdeba kaliumis, aluminisa da maTi qimiuri 
naerTebis sruli gamoTavisufleba. geoqimi-
uri Taviseburebebidan gamomdinare, grani-
tofiluri petrogenuli elementebi ad-
gilze rCeba, rac xels uwyobs am elemente-
bis wyaros momzadebas. gairkva, rom Siga 
qerqSi granitis Camoyalibebis procesSi 
zeda mantia praqtikulad ar monawileobda. 
geoqimiuri maxasiaTeblebis mixedviT gvian-
variskuli granitoidebis didi nawili upa-
suxebs zeda qerqul warmonaqmnebs da yve-
laze ufro esadageba S tipis granitoidebs. 

 
sakvanZo sityvebi: graniti; minerali; 

kontinenturi qerqi; anateqsisi; mantia; po-
ligenezi. 

 
 
1. Sesavali 
Zirulis kristaluri masivi amierkav-

kasiis mTaTaSueTis amozevebuli nawilia, 
SesaniSnavi geologiuri poligonia, romlis 
farglebSi SeiZleba daisvas da obieqturad 
gaSuqdes nebismieri geologiuri, petro-
logiuri Tu geoqimiuri problema, maT 
Soris kaliumian granitebTan dakavSi-
rebuli. masivis Seswavlis istoria me-19 
saukunis 50-ian wlebSi daiwyo germanelma 
mkvlevarma abixma aqedan moyolebuli, qar-

Tvelma mecnierebma udidesi samuSao Caa-
tares da mniSvnelovan warmatebebs miaRwies. 
Zirulis kristalur masivSi, iseve rogorc 
dedamiwis kontinenturi qerqis nebismier 
regionSi, kaliumiani granitebi Camoyalibda 
dedamiwis uZvelesi danaleqi qanebis gal-
Robis Sedegad, rasac mohyva literaturaSi 
cnobili silikaturi mdnaris Camoyalibeba. 
savsebiT bunebrivia, rom mdnaris gacivebis 
Sedegad Camoyalibebuli kaliumiani graniti 
Seicavs im qimiur, rogorc petrogenul ise 
madneul elementebs romlebic terigenul 
masalaSi imyofeboda [1-3]. 

granitis genezisTan dakavSirebuli ver-
siebi mravali da xSirad urTierTga-
momricxavia. calkeuli versiebi gamoxatavs 
geologiuri skolis ideologias, mimarTu-
lebas, Teoriul geologiaSi da stimuls 
aZlevs petrologiuri da geoqimiuri kvle-
vebis Semdgom winsvlas. granitis warmoSo-
bis problemasTan dakavSirebiT urTierTsa-
winaaRmdego versiebi problemis did sir-
Tuleze miuTiTebs. SeiZleba iTqvas, rom 
dedamiwis qerqSi ar moiZebneba magmuri qani, 
romelic Tavisi genezisis sirTuliT 
granits Seedrebodes. arqeulis Semdgom 
Cveni planeta _ dedamiwa, praqtikulad, Tu 
SeiZleba ase iTqvas, Ria cis qveS imyofeba 
da permanentulad ganicdis mzis sxivebis 
mZlavr zegavlenas, misi siTbos zemoqme-
debas. granitebis Camoyalibebis erT-erT 
ZiriTad faqtorad mzis energia unda CaiT-
valos, energia, romlis didi roli kon-
titnenturi qerqis gamofitvaSi sayovel-
Taod aRiarebulia. xom cnobilia, rom 
kaliumiani graniti, Tavisufal JangbadTan 
da cocxal nivTierebasTan erTad Camoya-
libda arqeulis bolos, proterozoulis 
dasawyisSi, magram kaliumiT mdidari gra-
nitebiT agebuli kontinenturi qerqis gamo-
fitvaSi didi roli aqvs Tavisufal Jan-
gbads, CO2 -s, mikroorganizmebs da sxva faq-
torebs, romlebic cxadia iwveven granit-
warmoqmnis mravalferovani procesebis sir-
Tules [2]. 
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2. ZiriTadi nawili 
geologiur literaturaSi arsebobs mo-

sazreba, rom graniti poligenuri (konver-
gentuli) qania da SeiZleba Camoyalibdes 
rogorc mantiis, ise qerqis xarjze, maT 
Soris, metasomaturi gziT. am konkretul 
SemTxvevaSi igulisxmeba maRaltemperatu-
ruli (pnevmatolituri) adreuli tute meta-
somatozi da ionebis difuziuri gacvla. 
zemoxsenebuli mosazrebebidan Znelia rome-
limes upiratesoba mieniWos, magram aucile-
belia detalurad gaSuqdes TiToeulis 
rogorc dadebiTi, ise susti mxareebi da 
gamoiZebnos axali, codnis Tanamedrove 
donis Sesabamisi meTodi, romelic saSua-
lebas mogvcems, Tundac pirveli miaxlo-
ebiT, Suqi movfinoT am marTlac urTules 
problemas [1-5]. 

granitis warmoqmnis mantiuri versiis 
avtorebi, rogorc zemoT iTqva, TavianT 
koncefcias ZiriTadad stronciumis izoto-
pebis (87Sr/86Sr) Tanafardobaze amyareben. maT 
miaCniT, rom Tu granitSi es Tanafardoba mi-
axloebulia mantiurTan (0,700_0,705), graniti 
unda CaiTvalos mantiur produqtad, rasac 
Znelia daeTanxmo. mecnierebma XX saukunis 
dasasruls sxvadasxva regionSi Seiswavles 
granitis 500 saxesxvaoba da im daskvnamde 
mividnen, rom 50% mantiuri warmoSobisaa, 
20% _ qerquli, xolo 30% _ Sualeduri. 
saocaria, magram faqtia, rom am avtorebis 
umravlesoba winaaRmdegobaSi vardeba, 
rodesac imave SromebSi xazgamiT aRniSnaven, 
rom granitul–silikaturi mdnari (Termo-
dinamikuri pirobebidan gamomdinare) ar 
SeiZleba Caisaxos da ganviTardes mantiaSi. 
arsebobs maRal doneze Sesrulebuli eqs-
perimentuli monacemebi, romlebic 
araorazrovnad amtkicebs, rom zeda mantias 
ar ZaluZs granituli silikaturi mdnaris 
im moculobis mocema, romelsac SeeZlo 
granitebis im raodenobiT Camoyalibeba, 
romelic naoWa sistemebSi gvxvdeba.  

yuradReba unda gamaxvildes imaze, rom 
mantiuri koncefciis avtorebi TavianTi 
logikiT imas ki ar amtkiceben, rom zeda 
mantia granitebis warmoqmnis erTaderTi 
wyaroa, aramed imas, rom stronciumis 
izotopze dayrdnobiT mantiasac Seswevs 
granitis Camoyalibebis unari, Tumca, amis 
sawinaaRmdego argumentebic arsebobs. aqve 
unda aRiniSnos, rom am mosazrebis yvelaze 
susti adgili isaa, rom igi eyrdnoba 
mxolod stronciumis izotops da ratomRac 
ar iTvaliswineben sakiTxis globaluri 
gadawyvetis TvalsazrisiT iseT mniSvne-
lovan meTods rogoricaa raodenobrivi 
geoqimiuri gaTvlebi [2].  

imisaTvis, rom granituli fenis Camoya-
libebaSi mantiis rolze naTeli warmod-
gena gvqondes, sakvlev obieqtad avirCieT 
didi kavkasionis mTavari qedis granituli 
fena, romlis saerTo moculoba geologi-
uri da geofizikuri monacemebiT, daaxlo-
ebiT, 120 aTas km3-s Seadgens. es aris md. 
Tergis aRmosavleTi da mdinare belaias 
dasavleTi mxareebi. granitul fenaSi kali-
umis saSualo qimiuri Semcveloba (klarki) 
3,34%-s Seadgens, maSin, rodesac s. teilo-
risa da s. maklenanis bolo monacemebiT, 
zeda mantiaSi am elementis Semcveloba 
sul raRac 0,015%-ia, e.i. 223-jer naklebi, 
vidre granitul fenaSi. martivi gaanga-
riSeba gviCvenebs, rom 1 km3 granituli 
fenis Camosayalibeblad saWiro iqneboda 
223 km3 mantiuri qani. xolo mTlianad grani-
tuli fenis Camosayalibeblad – daaxlo-
ebiT 26 milioni km3 mantiuri qanebi. sinam-
dvileSi mTavari qedis qveS zeda mantiis 
saerTo moculoba Seadgens 1.6 milion km3-s 
e.i. 16-jer naklebs, vidre es saWiro iqne-
boda. amgvari raodenobrivi geoqimiuri gaT-
vlebi naTel warmodgenas gvaZlevs imaze, 
rom zeda mantia ar aris kontinentur qer-
qSi granitebis Camoyalibebis erT-erTi 
mniSvnelovani wyaro [4]. 

Sors varT im azrisgan, TiTqos zeda 
mantias araviTari wvlili ar Seutania 
kontinenturi qerqis CamoyalibebaSi. deda-
miwis qerqis Casaxvisa da ganviTarebis 
adrul stadiaze, rodesac primitiuli 
qerqis Camoyalibeba xdeboda, maSindeli 
zeda mantiidan geologiur agebulebaSi 
wamyvan rols ultrafuZe qanebi asruleb-
dnen. maTi meteoruli gamofitvis Sedegad 
rkiniT da magniumiT mdidari qanmaSeni 
mineralebi (olivini, piroqsenebi da sxv.) 
iSleboda da maTgan rkinis, magniumis, 
kalciumisa da sxva minarevi elementebis 
mTliani gamoTavisufleba xdeboda. orva-
lentiani rkinis samvalentianad gardaqmnam 
safuZveli Cauyara momavalSi rkinis umdid-
resi sabadoebis Camoyalibebas hipergenul 
pirobebSi, xolo magniumisa da kalciumis 
gamoTavisuflebam dasabami misca kirqvebisa 
da dolomitebis udidesi mTagrexilebis 
Camoyalibebas. Aamave dros, ultrafuZe qane-
bisagan, ufro zustad maTi amgebi minerale-
bisagan, Tavisufldebodnen iseTi mcire 
Semcvelobis granitofiluri, petrogenuli 
da metalogenuri qimiuri elementebi, rogo-
ricaa kaliumi, alumini, siliciumi, rubi-
diumi, ceziumi da bevri sxva granitofi-
luri elementebi. mimdinareobda maTi perma-
nentuli dagroveba (koncentracia). adgilze 
granitebisaTvis aucilebeli raodenobis 
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kaliumis, aluminis, siliciumisa da sxva 
granitofiluri elementis dagrovebas das-
Wirda 1,5-2,0 miliardi weli, rasac 3,0-3,5 
miliardi wlis win Sedegad mohyva deda-
miwaze pirveli granitebis warmoqmna. Cveni 
azriT, amiT gamoixata zeda mantiis roli 
granituli fenis CamoyalibebaSi. SemdgomSi 
kontinenturi qerqi TviTon gaxda momavali 
granitebis Casaxvisa da ganviTarebis wyaro. 
amaze sxva faqtorebTan erTad naTlad met-
yvelebs qvemoT mocemuli qimiuri reqcia 
(kaolinizaciis reaqcia) 

 

4KAlSi3O8+10H2O–›Al4[Si4O10] [OH8]+HSiO3+4H2Si3O8 
mikroklini    kaolini siliciumis mJavebi 

 

reaqcias mohyveboda qanmaSeni minera-
lebis kristaluri mesris rRveva da maTgan 
uklebliv yvela qimiuri elementis srulad 
gamotana. es elementebia: Li, Na, K, Ca, Mg, Al, 
Si, Pb, Cs, Sr, Sn, Mo, Mb, Ta, Cu, Zn da sxv. cnobi-
lia, rom biotitSi magaliTad 50-mde ele-
mentia dadgenili, maT Soris didi kavkasi-
onis mTavari qedis biotitebSi [1]. 

gamoTavisuflebuli elementebis istori-
aSi iwyeba sruliad axali etapi. maTi 
geoqimiuri Taviseburebebidan gamomdinare, 
erTi nawili (Li, Na, Sr da sxv.) okeanur 
wylebSi gadadis, meore (K, Rb, Cs, Al, Si, Th, Nb, 
Ta da sxv.) adgilze rCeba terigenul masa-
lebSi adsorbirebuli formiT. magaliTad, 
kaliumis, rubidiumis, ceziumisa da sxva 
msxvili ionebisaTvis terigenul masalaSi 
maTi arsebobis es forma ganpirobebulia 
ionis didi radiusiT da polarizaciis 
mcire unariT. amave dros, alumini Tixovani 
mineralebis saxiT geoqimiurad inertuli 
xdeba da adgilze rCeba. igive emarTeba 
siliciumsac _ erT-erT mTavar granito-
filur qimiur elements. yovelive es konti-
nentur qerqSi momavali granitebis Casaxvisa 
da ganviTarebis safuZveli xdeba [1]. 

rogorc cnobilia, qerqSi pirveli grani-
tebi 3,5_4,0 miliardi wlis win Camoyalibda 
da maTi warmoqmnisaTvis aucilebeli wyaros 
momzadebas sakmaod xangrZlivi periodi – 1,5 
miliardi weli dasWirda. es imiT aixsneba, 
rom protomantiuri qanebis meteoruli 
gamofitvis pirobebSi qanebidan gamoitane-
boda ara mxolod rkina da magniumi, aramed 
dabali Semcvelobis iseTi granitofiluri 
petrogenuli elementebi, rogoricaa kaliu-
mi, alumini da garkveulwilad siliciumi. 
Cveni azriT, swored am garemoebam ganapi-
roba is xangrZlivoba, rac granitofiluri 
elementebis Camoyalibebas dasWirda. imis 
gamo, rom Semdeg kaliumis, aluminisa da si-
liciumis wyaros rols TviT granitebi 
asrulebs, am qanebis Semdegi Taobebis 

Casaxvasa da ganviTarebas sul ufro naklebi 
dro dasWirdeba, amJamad 100 milioni weli. 
saqme gvaqvs granitofiluri petrogenuli 
elementebis e.w. gafarToebul kvlavwarmo-
ebasTan. vfiqrobT, naTeli efineba sakmaod 
mniSvnelovan problemas, kerZod imas, Tu ram 
ganapiroba, rom graniti (granituli fena) 
Caisaxa da ganviTarda mxolod kontinenturi 
qerqis pirobebSi [1-5]. 

bunebrivia, es ar unda iyos SemTxveviTi 
movlena da is ganpirobebulia maTi konti-
nenturi qerqis pirobebSi Camoyalibebis 
mizezobrivi urTierTkavSiriT. amitom, erT-
erTi maTganis warmoqmnis SesaZlo mizezebis 
obieqturi gaSuqeba, magaliTad, granitwar-
moqmnis problema, saSualebas mogvcems Suqi 
moefinos sxva problemebsac. amasTan, inte-
resmoklebuli ar iqneba Sotlandieli 
mkvlevrebis cnobili hipoTeza organuli 
nivTierebis sinTezis Sesaxeb kontinenturi 
qerqis pirobebSi. maTi azriT, Tixovani mine-
ralebis kristalebs unari aqvs zedapirze 
miizidos (adsorbcia) an sinTezireba gau-
keTos organul SenaerTebs _ cilebsa da 
nuklidur mJavebs. Semdeg es SenaerTebi da-
moukideblad viTardeba TviTwarmoebiT [1-3]. 

 
3. daskvna 
1. zeda mantia granitebis CamoyalibebaSi 

monawileobda mxolod kontinenturi qerqis 
sawyis stadiebze da amisTvis mas dasWirda 
1,5_2,0 miliardi weli. Aamitomac, pirveli 
granitebi dedamiwaze warmoiqmna daaxlo-
ebiT 3,5 miliardi wlis win.  

2. Semdeg geologiur periodebSi grani-
tebis Casaxva-ganviTarebas aseTi xangrZlivi 
periodi aRar dasWirvebia da droTa ganmav-
lobaSi maTi Casaxvisa da ganviTarebis xan-
grZlivoba sul ufro mcirdeboda, radgan 
kontinenturi qerqi da misi amgebi granitebi 
TviTon asrulebdnen momavali granitebis 
wyaros rols e.w. gafarToebuli kvlavwar-
moebis principiT.  

3. SeuZlebelia mxolod erT romelime 
kriteriumze dayrdnobiT erTmniSvnelovnad 
vimsjeloT granitebis warmoqmnis proble-
maze. raodenobrivi geoqimiuri gaTvlebis 
gareSe, anda maTi ugulebelyofiT obieqtur 
pasuxs ver miviRebT verc erT petrolo-
giur kiTxvaze.  

4. kontinenturi qerqis egzogenur piro-
bebSi mimdinare procesebi (hidrolizi, kao-
linizacia da sxv.) momavali granitebis 
Casaxvisa da ganviTarebis sawindaria. kao-
linizacia granitofiluri petrogenuli 
elementebis wyaros momzadebis universa-
luri procesia. 
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PETROLOGICAL AND GEOCHEMICAL PECULIARETIES OF LATER VARISCAN POTASSIUM GRANITES 
OF DZIRULA CRYSTALLINE MASSIF 
I. Mshvenieradze 
Department of geology, Georgian Technical University, 77, Kostava str, Tbilisi, 0175, Georgia 

Resume: There is considered the possible versions of granite formation within the continental crust.There are giv-
en their weak and strong sides. It is the first attempt for the granite to appear in the middle conditions. There is at-
tempted to create a new mode of development. It is stated, that formation of granite has been taking place for the 
last 3-3,5 milliard years in continental crust conditions during the development of the earth. The formation of granite 
was going on at the expense of granite itself according to the principle of enhanced reformation of the petrogenic 
elements. The hydrolysis taking place in the exogenic conditions proves it (caolinization) as a result of which crystal 
fence destruction of minerals with high potassium, alumine and silicium content occurs. 

The chemical elements are completely taken away. Hence the geochemical peculiarities the 
granite petrogenic elements remain, which help to prepare the source for them. It became clear, that in the 

process of granites formation within the crust upper mantle didn,t take part practically at all. According to geochemi-
cal data, most of the late variscan granitoids are attributed to the upper crustal formations and are more comparable 
with S type granitoids. 

 
Key words:  granite; mineral; continental crust; anatexis mantle; polygenesis. 
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ПЕТРОЛОГИЧЕСКИЕ И ГЕОХИМИЧЕСКИЕ ОСОБЕННОСТИ ПОЗДНЕВАРИЙСКИХ КАЛИЕВЫХ 
ГРАНИТОВ ДЗИРУЛЬСКОГО КРИСТАЛЛИЧЕСКОГО МАССИВА 
Мшвениерадзе И.Н. 
Департамент геологии, Грузинский технический университет, Грузия, 0175, Тбилиси, ул. Костава, 77  

Резюме:  Рассмотрены возможные версии гранитообразования в условиях коннтинентальной коры, их 
слабые и сильные стороны. Впервые делается попытка создания новой модели формирования гранитов внутри 
материковой части Земли. Модель базируется на анализе и новой интерпретации полученных данных. Она 
позволяет установить реальный источник гранитофильных петрогенных элементов: калия, алюминия и силиция 
для будущих гранитов. Источник зарождается и развивается в самой континентальной коре, в условиях 
экзогенного выветривания (гидролиза) полевых шпатов и слюд по принципу расширенного геохимического 
воспроизводства петрогенных элементов. 

Полагается, что в процессе формирования гранитов (гранитного слоя) Земли верхняя мантия в последние 3-
3,5 млрд. лет не принимала участия.  

По геохимическим характеристикам большая часть позневарийсских гранитоидов соответствует 
верхнекоровым образованиям и наиболее сопоставима с гранитоидами S типа.  

 
Ключевые слова:  гранит; минерал; континентальная кора; анатексис; мантия; полигенез. 
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Resume: It has become evident, that Georgians had 

684 years chronology that is based on Meton cycle. The 
above-mentioned is justified with the Nekresi pagan 
stele. The dates of its creation are stated on the stele: 
according to the king Farnavaz state chronology and the 
year of 560 per Seleucids Era. The both dates correspond 
to the year 249 A.D.Nekresi memorial stele is not the on-
ly monument, where the delicate Georgian chronological 
tradition is underlined. The exemplary literary work of 
the Ancient Georgian literature “Praise and Exaltation of 
the Georgian Language", which is not only the hymn to 
Georgian language, but also it represents the epochal li-
terary work of chronological character.  It is the pre-
Christian piece of literature and the genuine explanation 
of the ideas expressed in it sheds light to the number of 
important questions for Georgian studies. 

 
Key words:  archeological monuments, chronology, 

lunar calendar, solar year, Meton cycle, Seleucids Era. 

 
1. INTRODUCTION 
The main objectivity of chronology represents dating 

historical events, documents, monuments of material 
culture, belonging to different epochs and putting them 
in order in a unified scope of chronicle.  

Arranging this very significant issue has been quite dif-
ficult, as the starting point of chronicle varied according to 
the most important events, having occurred in different 
civilized countries. The beginning of dynasty’s governance 
(Seleucids Era in 312 B.C.) belonged to such events, as well 
as Rome’s foundation date (in 753 B.C.), or Era of First 
Olympic Games (in 776 B.C.) dated back to 264 B.C.  

The chronicle starting from Christ’s Birth, which is 
unified for the whole Christian world  and counts 2010 at 
present, was introduced by the archivist of Pope, monk 
Dionysia Junior in 532 and was spread in VII-IX centuries 
and only in 1431 A.D. this chronicle appeared in the offi-

cial documents of Pope. As for the dating of historical 
events in B.C., counting years had taken place rather late 
in XVIII century A.D. 532-year cycle was introduced for 
calculating the Pascal cycle  called “a big indiqtion” and is 
used nowadays for defining Easter holiday. 532-year 
cycle represents the product of two calendar cycles: 19-
year lunar and 28-year solar cycles (19x28=532). After 
every 532-year cycle the lunar phase and seven-day 
week day comes on one and the same number of Julius 
Calendar [1]. 

In Christian epoch the Georgian national chronicle 
was established in Georgia as a chronicle  “Ab initio” and 
a chronicle “Choronicon”. The chronicle Ab initio counts 
time scope from the beginning of the world (i.e. Adam) 
till A.D. and Georgians defined it as 5604 years (Greeks 
counted 5508 years). The chronicle “Choronicon” goes 
along with the 532 year [2]. 

The outstanding French specialist of Georgian Studies 
academician Marie Brosset (1802-1880) and the famous 
specialist of chronology the professor of St. Petersburg 
Religious Academy V., Bolotov (1844-1900) have made 
several attempts to explain the characteristics of the 
original Georgian chronicle. They connected the begin-
ning of Georgian national chronicle 248 A.D. with the 
1000th anniversary of foundation of Rome.  Considering, 
that these two dates had become the starting point of 
the chronicle, it means, that after the 532-year cycle in 
248 A.D., Georgians have started their own Choronicon 
chronicle only from 781 [2]. 

The well-known contemporary specialist of chronolo-
gy I.A. Klimishin underlines in his monograph “Calendar 
and Chronology”, that in old Georgia 532-year cycle was 
used for counting in B.C. called Choronicon as for the 
stable solar calendar lasting for 365,25 day and night was 
introduced in the first centuries of A.D.[1]. 

In Armenia since 532 A.D. during 1200 years the 
movable Egyptian 365-day calendar (365= 360+5) was 
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used. Armenians changed the old calendar into Julius Ca-
lendar A.D. in the XVIII century. Hence, Georgian and 
Armenian chronicle systems were being developed in 
various ways. 

 
2. THE BODY OF THE ARTICLE 
Some of the ancient stones with scripts, unearthed 

on the territory of Nekresi and Rustavi ancient settle-
ments and studied by Academician Levan Chilashvili ac-

cording to the our point of view are dated in such a way, 
that they prove the pre–Christian origin of Georgian 
Chronological system.  

We will discuss the inscription on the stele No 1 from 
Nekresi, in which the scientist Nodar Gaphrindashvili 
recognized the lunar-solar calendar (picture No 1). He 
proved, that this very calendar, which takes into consid-
eration the principle of solar fixed year was the ground 
of Georgian Pascal lunar-solar calendar [4]. 

 

 
a)                             b)                c) 

Picture 1. Nekresi Pagan Stele  

 

We proved, that the information encoded in the Ne-
kresi calendar stele has been much deeper and very sig-
nificant for Georgian Studies.  

In order to simplify the analysis of the Nekresi calen-
dar script written by capital symbols/Asomtavruli these 
letters are replaced by modern Georgian let-
ters/Mkhedruli (picture 1b), and on the other one their 
numeric meanings or a number in the alphabetical order 
are represented (picture 1 c).  

The triple of the presented symbols GIV (3, 10, 6) at-
tracts our attention. Their sum is equal to 19 
(3+10+6=19) and reflects the 19-year cycle of lunar-solar 
calendar of Meton equality.  

Three letter line reflecting the Meton’s cycle divides 
the inscription into two parts. The upper  part of two-
letter line ab(1,2) and za (7,1) create a cycle of four. The 
sum of these four letters equals to 11 (ab+za=1+2+7+ 
+1=11). Below the three-letter line the letter “Ch” stands 
alone with meaning 28 according to alphabetical order.  

The four-letter equal to 11 and three-letter equal to 
19 meaning Meton’s cycle create seven, which equals to 
30 (1+2+7+1+3+10+6=30). The numerical characteristics 

of these three combinations (11, 19, 30) are often met in 
various chronological calculations.  

In the middle of the three-letter combination of Me-
ton cycle there is a number-sign 0=10, which differs from 
other symbols with its height, as it is a bit lower.   

It is noteworthy, that i=10 symbol along with the 28th 
“Ch” symbol below it occupies the central position and 
both of them are single-named letters “in” and “chin”. 
All the chronological calculations take place on the basis 
of the numeric characteristics of this couple.  

Now we will start to read some chronological infor-
mation encoded in the Nekresi calendar. The encoded 
chronological information on Nekresi stele is explained 
according to the following rule (algorithm). The mean-
ings of three-letter, four-letter and seven-letter combi-
nations 19, 11 and 30 represent the starting data of 
chronological calculations. For defining the searching 
chronological data the numeric meaning of one of the 
starting data, which is complete or reduced – has a dis-
tinguished shape 0=10 (19-10=9; 11-10=1; 30-10=20) 
which  is multiplied by 28, standing separately, which 
represents the number of solar calendar cycle. This is 
how the fixed chronological data is calculated.   

 

a  b 

z  a

g i v 

    C 

 

1   2 

7   1 

3 10 6  

    28 
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After the death of Alexander Macedonian his empire 
was divided into three large states. In Eastern Asia the 
commander of Alexander The Great – Seleuic became 
the king. The chronicle was counted according to the Se-
leucid Era in the Hellenist Seleucid State, which started 
on the 1st of October in 312 B.C. This era was used for 
1000 years in Babylon, Syria and Palestine.  

During the Seleucid dynasty the Georgian state Iberia 
was established and Parnavaz became the King of Iberia.  

As Ramaz Pataridze noted [2], the difference be-

tween the Seleucid Era and the beginning of Georgian 
Pagan Chronicle comprises of 28 years (312-284=28). It is 
a question if this correspondence which is indicated on 
the Nekresi stele. As it seems it is.   

In this case the sum of the three-letter combination 
reflecting Meton cycle cannot be used in calculation. On-
ly those letter combinations are left, the sum of which 
equals 11 (1+2+7+1=11) along with the 10th and 28th let-
ter couple. From this point the short i=10 regulates all 
chronological calculations. If we subtract 10 from 11 
four–letter combination 1 is left 1+2+7+1-10=1. The re-
ceived number should be multiplied by 28: 1x28=28. It 
should be understood, that 28-year cycle preceded the 
Iberian-Georgian chronicle.  

As far as algorithmic calculation indicates the existing 
interval between Georgian Pagan chronicle and Seleucid 
Era it is logical to search for the number of years be-
tween Seleucid Era before and after creating Nekresi ca-
lendar.  

As Meton cycle is not used in Seleucid chronicle, we 
should exclude short-legged 0=10 from 30 equal-number 
combination and sum up the remaining numbers in lines 
N1, N2, N3: 

1+7+3+2+1+6+20 

We should multiply the received number by the “h” - 
reflecting on the date of ordinal meaning: 

20x28=560  
Hence the date of its creation is indicated on the 

stele with the help of solar cycle, which equals to 560 ac-
cording to Seleucid Era.  

Now we will multiply the letter “ch’ given separately 
in the end of the stele in accordance with the 19-year 
Meton cycle calculation by the Meton cycle quantity: 

19x28=532 
Undoubtedly 532 is the number indicating date, 

which shows the passed period from the starting point of 
Iberian-Georgian chronology. In the same way all dates 
of Rustavi and Nekresi monuments are defined, although 

their dates are ended in single number-sign or a couple 
of number-sign (picture 2).   

 
 

Picture 2. Rustavi inscription stone #2  

 

 We will transfer the dates given on the stele into the 
Christian chronicle system. For this reason the historical 
date indicated by the old chronicle should be transferred 
into astronomical one. It means, that 1 year should be 
subtracted. Seleucid Era according to astronomical calcu-
lation will be 312-1=311, as for the astronomical date of 
Georgian chronicle it will be 284-1=283. The number 
dated back by Seleucid Era equals 249 A.D. (560-
311=249), which also equals 249 A.D. in Iberian-Georgian 
chronicle (532-283=249).  

Now we will have to define the exact date of creating 
stele with more precise month and date indicators.  

Since the year of 45 B.C. the fixed Julius solar calen-
dar came into action according to which the duration of 
the year lasted for 365,25 days and nights, as a result in 
every four years three years count 365 days and nights, 
and the fourth year was a leap - year containing  of 366 
days and nights.   

In ancient Georgia the chronicle was counted accord-
ing to fixed solar calendar, which was proved by the re-
search of the Nekresi calendar done by Mathematician 
Nodar Gaphrindashvili and with the help of the analysis 
of calendar chronological parameters of alphabet con-
ducted by us [4], consequently Nekresi pagan calendar 

matches with the Julius calendar system. In Georgian al-
phabet the mathematical approach of the outer visible 
cycle of the sun around the zodiac cycle, which we have 
called zodiac constant (multiplying the solar year dura-
tion by the parameter of circumference `π~ equals 

1147), that’s why the beginning of Georgian pagan ca-
lendar should coincide with one of the dates of astro-
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nomical event - equinox (when hours during the day and 
night are equal), or sun in the nest. During the summer 
equinox (June 21-22) the day is the longest, during the 
winter equinox the day is the shortest (December 21-22). 

Spring equinox occurs on March 20-21, and Autumn 
one takes place on September 22-23. When there is an 
equinox the duration of a day and a night are equal.  

There is one more version of representing the three-
letter line of Meton symbol with three symbols. The first 
figure is 3 meaning, that according to Julius calendar the 
spring equinox takes place in third month, i.e March, the 
second figure 10 points out  at the 10th month of Julius 
calendar, October. The third figure 6 means, that there is 
a six-month interval between the spring and autumn 
equinoxes, i.e. the 9th month of Julius calendar, Septem-
ber, probably the number 6 has another meaning as 
well: in the 6th month of Julius calendar summer equinox 
takes place. 

First of all, we will try already used algorithmic pro-
cedure to define to which solar seasonal event our an-
cestors connected the beginning of the national chroni-
cle. We will subtract 10 from three-number meaning: 19-
10=10. That’s why we suppose, that Georgian pagan 
chronicle had started during the autumn equinox.  

As there are months of these astronomical events in-
dicated on the calendar undoubtedly the exact date in-
cluding calendar month, date and seven-day week-day 
should be given there.  

R. Pataridze and N. Gaphrindashvili considered quite 
fairly that [5], the first two two-letter lines of the stele 

count the for seven-day week of the calendar week. At 
the end of the second line the 1, which is repeated 
means, that after the seven day calendar week is over, it 
starts again from the beginning. There is the first and 
second day of the seven-day week given in the first line 
of Nekresi stele  a/a_ is the first day of the week, which 

is considered as the day of the Sun (in Megrelian-laz 
zhashkha). b/b _ is the second day of the week Mon-

day, which is the day of the Moon (in Megrelian-Laz Tu-
Tashkha). 

The couple of letters 10th and 28th play a significant 
role in recording the present seven-day week cycle.  

The sum of these two symbol meanings equals 38 
(28+10=38).  

If we include seven-day weekly cycle in the calcula-
tion then 38x7=266 means, that the 266th day of the Ju-
lius calendar is especially underlined on the Nekresi ca-
lendar. This is the 23rd of September, Sunday.  

Hence, there is an astronomical-calendar date 
marked on the stele, that coincides with Sunday, 23rd of 
September, 249 according to Christmas Era and Julius 
Calendar. This very day was an equinox and the new 
moon started on the 23rd of September in Georgia.   

As it was said i=10 means the tenth month  - October 
according to Julius Calendar, therefore on the first two 
lines of the stele there is given a seven-day week cycle in 
abz=1,2….7., on the second line za=8 points out, that af-
ter the completion of the seven-day weekly cycle, the 
eighth day is an important day as well – Seleucid Calen-
dar day, which in comparison with the Julius Calendar is 
the 1st of October. Hence the exact date of Iberian-
Georgian chronicle is indicated on the Nekresi stele 
compared to Seleucid Era.   

We should remember, that after the 532-year cycle 
the astronomical parameters are repeated. It means, 
that the starting point of Georgian chronicle is marked 
on the stele. On the basis of the calculations it was de-
fined that 23rd of September, Sunday in 284 B.C. is 
ZHashkha in Megralian-Laz dialect. On the following day  
- 24th of September, 249. B.C. the new moon appeared in 
Georgia. 

The pagan basis of the Georgian Choronicon 532 -
year cycle mystery has been explained.  

As it seems, on the basis of the Nekresi calendar the 
Christian chronicle was organized. In connection with the 
Easter holiday it can be said, that the important astro-
nomical event was shifted from the autumn equinox to 
the spring equinox.  In this case 1 year was added to the 
year of 284, B.C. and it was replaced by the year 285. 
With this event with the help of the Nekresi calendar the 
Georgian chronology was connected with the year of 
285, B.C. and the year of 248.A.D (532-284=248) 

Theophile  -  the Episcope of Antioquia was among 
those first people who created the Era after the origin of 
the universe in 180, A.D. [1]. 

After this from origin of the universe till Christ was 
born at about 100 eras were created, which were coun-
ted from 3483 till 6984. The ancient Georgian chronolo-
gists contributed to the creation of ad initio of their na-
tion and they used Nekresi calendar stele based on the 
astronomical-chronological cycle for this purpose.   

As quite a large scope of the years from ad initio till 
the certain period should have been calculated ,they 

managed to count the numbers using the moon, the sun 
and the remaining figures: 

28×19×(1+7+2+1)=532×11=5852 
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z+a=7+1=8 and  a+z=1+7=8. With the help of this 

double letter combination the 8 year cycle indicating the 
equality of lunar and solar calendar so-called “Octaedris”, 
which was used before the Meton 19-year cycle was 
spread. If we multiply “Octaedris” cycle by the numerical 
meaning of the triple marked on the stele we will get:  

8×19=152 

So, the total 684-year cycle is shown on the stele 
152+532=684, which had been finished in 249 A.D.. The 

Georgian chronology was divided into two historical pe-
riods: before Parnavaz and the period of Georgian chro-
nology during Parnavaz’s reign. 

684-year cycle was named as the “long lunar period” 

in the Babylonian written monument, which became the 
basis of the Georgian National Chronology.  

With the help of this chronology the synchronization 
of lunar and solar calendar systems took place. 684 solar 

year equals with 705 lunar leap long period.  

The pagan Nekresi calendar is the monument of a 
great importance and its encoding shed the light  to the 
phenomenal achievements in Mathematics, Astronomy 
and Chronology of Ancient Georgian civilization.  

Nekresi memorial stele is not the only monument, 
where the delicate Georgian chronological tradition is 
underlined. The exemplary literary work of the Ancient 
Georgian literature “Praise and Exaltation of the Geor-
gian Language", which is not only the hymn to Georgian 
language but aslo it represents the epochal literary work 
of chronological character.  It is the Pre-Christian piece 
of literature and the genuine explanation of the ideas 
expressed in it sheds light to the number of important 
questions for Georgian studies. 

The famous Georgian archeologist R. Ramishvili dis-
covered Davati stele, which is of a great cultural impor-
tance. This is a very complex composition with the reli-
gious content [8]. 

 

                                             3 
Picture 3. The  alphabet on Davati stele (1) and the scheme of dividing letters into two levels and their indexation (2) 

 

where all 37 letters are written and three among them 

are scripted z32=5000, n21=300 and r11=20, (picture 3) 
which points out, that there are some figures, the sum of 
which is 5320. As the beginning of Georgian Christian chro-
nology is 5604 the Georgian scientists G. Abramishvili and Z. 

Aleksidze fairly considered, that the date 284/5 marked on 
the stele belongs to B.C. which is the beginning of Georgian 
Literature and Georgian pagan epoch chronology [9]. 

The great importance of Davati stele lies in the fol-
lowing fact: the ideas given in the literary work “Praise 

 ჟქღ 

Era of Christ. 
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and Exaltation of the Georgian Language" was depicted 
in the numeric system of alphabetical order. 

For this purpose 36 phonemes are distributed into 
two identical registers. 18 letters of each register are lo-
cated into three lines, both upper and lower levels have 
7 letters, in the second line – 6 letters and in the third 
line – 5 letters. The last 37th grapheme stands separately.  

In the “Praise and Exaltation of the Georgian Lan-
guage" it is written:” And Nino helped the Queen Helen 
to baptize as Christian  and they were like two sisters 
Mariam and Martha and their friendship was true like 
any mystery buried within the language”. In the second 

register the sum of the numerical meanings of letters 
equals 49500, as for the first register  - it is 495. Their 
equality is 100. The same equal approach is among the 

numerical meanings. Hence, there is a 100 times equality 
between to friendly letters level. In connection with it 
we will discuss two versions of the final phrase of the es-
say. In one of them it is written that: ‘this is the letter re-
telling about the 100 years’ history of this alphabet”, in 
the second it is finished with the following words: “this 
share of the alphabet”.  

It should be found out what is meant beyond the 
words “a year” and “a share”. In the first case it means a 
year, in the second - according to Sulkhan-Saba Orbeliani 
“a year” is a place for a belt. From the content of the 
above-given literary work it can be said that “a year” 
points out, that the letters are divided into two linked 
parts and their content is the same.  

 

a. 

  

Registration 
number 

Number 
of a co-

lumn 
Ordinal numbers of Georgian Alphabet 

1a=1  

1st level 

I 1a 2b 3g 4d 5e 6v     7 ზ 

8À =8  II 8À 9 T 10 i 11 k 12 l 13 m   

14n=50  III 14 n 15 16 o 17 p 18 ჟ     

19 r=100  

2nd level 

I a 19 r 20 s 21 t 22 Â 23 f 24 ქ    25 ღ 

26 y=800  II a 26 y 27 S 28 r 29 c 30 Z 31 w   
32 

k=5000  
III a 32 W 33 x 34Ã 35 j 36 h     

         
5959   jami 100           32 

       b. 

 

100+800+5000 
= 

5900
= 100 

1+8+50 59 
  
 

Picture 4. The scheme of dividing ordinal numbers of letters into registers and columns (a)  
and the sum of the numerical meanings of the first column letters (b) 

 

As for the “share” of the alphabet, according to the 
“Praise and Exaltation of the Georgian Language" all the 
mysteries beyond this language is proved by the 100 nu-
merical year of the alphabet, which is the same as “share”.  

We will discuss one more extract from “Praise and 
Exaltation of the Georgian Language": and the language 
is “adorned and blessed” by the name of God”. The au-
thor of the novel considers, that our language  i.e. our 
alphabet, which is the basis of the language, is adorned 
and blessed in the name of the God.  

Several letters connected with each other in propor-
tional approach to 100 is in relation with the name of God.   

This idea is especially underlined on the Davati stele. 
On the special place of the first line of the first register is 
the seventh letter z-zan (p). The number 7 was a sa-
cred number for people from Babylon and was later as-
sociated with the figure of God. On the second register 
in the line Ia we can notice 25th letter R-Rani, with the 
numerical meaning 700.  R/z=700/7=100. R-is a God’s 
acrophone, the letter  ”z” named ”zen”, which is the 

JqR – Era of ChristA 
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root of the word  ”zenaaris”- the sacred celestial be-
ing, is the basis of the God’s celestial strength. Hence, 
the name of God given in such a way, adorned by 100 is 
acceptable both for Christian and pagan religions. More-
over, the sum of ordinal meanings of these two letters is 
7+25=32, proving, that the 32nd cycle of the 19-year 
cycle of the pagan History of Georgia has come to an 
end, which was followed by converting Georgia to Chris-
tianity. The basis of it is the ligature (coherence) of the 
following letters J, q, R given on the stele, as the ab-
breviation of the phrase “Jami qriste RmerTisa” – 

Era of Christ (picture 3). 
We will discuss the letters ”rae” and  ”an” express-

ing second divine couple. r/a=100/1=100. The sun (rae) 
and the moon (an) were the chief divine objects of as-
tral religion. In the third case far/en=f/e=500/5=100. 
”far” is the root of the name of King Parnavaz consi-
dered as God, ”en”-is a Schumer word meaning the God. 
Hence, the structural elements of capital letters are 
adorned with the elements belonging to the Ancient 
Eastern religion.  

With such division of number-signs the additional 
chronological information is gathered at the end of the 
line considering the ordinal and numerical meanings of 
those symbols in the first column.  

With the location of the letters into two registers the 
532-year cycle is marked. The sum of ordinal numbers of 
the letters in the first register is 171, the sum of natural 
numbers is 703 from 1 to  37.  

 

703-171=532 

It should be noted, that in the first line of Davati stele 
the sum of the numerical meanings of the  letters is the 
same, as the date of foundation the monument itself 
639, according to the Iberian chronology (A.D.) which 
equals with 356 A.D: 

1+8+50+100+800+5000=5959 

. 9-5320=639 w.iwa 

5959-5603=356 w.ax.w. 

356 A.D. is not only the date of creating the Davati 
stele, but also the latest date for writing “Praise and Ex-
altation of the Georgian Language". 

3. CONCLUSION 
The Nekresi pagan stele with old Georgian inscription 

represents the fundamental archeological monument of 
great significance. The Georgian system is based on 19-
year cycle of meton. The dates of its creation are stated 
on the stele: according to the king Farnavaz state chro-
nology and the year of 560 per Seleucids era. The both 
dates correspond to the year 249 A.D. 
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uak 529 

iberiul-qarTuli qronologiuri nacionaluri sistema 
r. gvetaZe, d. gvetaZe 
metalurgiis departamenti, saqarTvelos teqnikuri universiteti, saqarTvelo, 0175, Tbilisi, 
kostavas 77 

 
reziume: nekresis warmarTuli stela Zveli qarTuli warweriT fundamenturi Rirebulebis 
arqeologiuri Zeglia. masze dafiqsirebulia qarTuli qoronologiuri sistema dafuZne-
buli metonis 19-wlian moqcevaTa ciklze. stelaze aRniSnulia misi Seqmnis TariRebi: far-
navaz mefis saxelmwifo welTaRricxviT 532 weli da selevkidebis eriT 560 weli. orive 



stu-s Sromebi – TRANSACTIONS OF GTU – ТРУДЫ ГТУ № 3 (477), 2010 

 

56 
 

TariRi eTanadeba ax. w. 249 wels.  nekresis stela qarTuli qronologiis erTaderTi Zeg-
li rodia. meore arqelogiuri Zeglia davaTis stela, romelzec dafiqsirebulia misi 
Seqmnis TariRi 656 weli iberiuli welTaRricxviT da agreTve miTiTebulia qronologi-
uri periodi, romelic win uswrebda saqarTvelos gaqristianebas. 
 
sakvanZo sityvebi: arqeologiuri Zeglebi; mTvaris kalendari; mzis weliwadi; metonis 
cikli; iberiul-qarTuli qronologiuri sistema; selevkiduri welTaRricxva. 
 

 
 
УДК 529 

ИБЕРИЙСКО-ГРУЗИНСКАЯ НАЦИОНАЛЬНАЯ ХРОНОЛОГИЧЕСКАЯ СИСТЕМА 

Гветадзе Р.Г., Гветадзе Д.Р. 
Департамент металлургии, Грузинский технический университет, Грузия, 0175, Тбилиси, ул. Костава 77  

Резюме: Некресская стела языческой эпохи с древнегрузинской  надписью является археологическим 
памятником  фундаментального значения. На ней зафиксированы две даты её создания: 532 год по 
летоисчислению от иберийского царя Фарнаваза и 560 год от эры Селевкидов, что соответствует  249 г. н.э.  

Некресская cтела не является единственным памятником грузинской хронологии. Другим археологическим  
памятником является Даватская стела, на которой зафиксирована дата создания, 656 год по  иберийскому 
летоисчислению, а также указан хронологический  интервал, предшествующий христианизации Грузии. 

 
Ключевые слова:  археологические памятники; хронология; лунный календарь; солнечный год; иберийско-

грузинская хронологическая система; Селевкидское летоисчисление. 
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INFLUENCE OF COLD AND ENZYME MACERATION ON THE LEVEL OF TOTAL PHENOLS IN RED 
WINE 

M. Khomasuridze, KH. Mamaiashvili*, L. Jijilashvili, G. Datukishvili 
Department of chemical and biological technologies, Georgian Technical University, 77, Kostava str, Tbilisi, 0175, 
Georgia 
E-mail: Xato_13@mail.ru 

 
Resume: Experiment was arranged to compare en-

zyme maceration to cold maceration, to study their in-
fluence on quantity of total phenols in red wine and to 
determine the optimal length of cold maceration. Folin - 
Ciocalteu spectrophotometric method was applied for 
determination of total phenols. Cold maceration was 
conducted during 6;12; 24;36 and 48 hours at 4˚C tem-
perature. Enzyme maceration was carried by enzyme 
preparation Extrazyme (Institute Oenologique De Cham-
pagne) according to manufacturer′s recommendations. 

Data achieved from spectrophotometrical analyses 
confirms, that the cold maceration conducted at 4˚C 

temperature, promoted to increase the content of total 
phenols in red wine. Pre-fermentation enzyme macera-
tion is more effective way to increase phenolic com-
pounds in red wine, than cold maceration in above men-
tioned conditions. The cold maceration at 4˚C tempera-
ture, elevates the level of total phenols during 24 hours, 
after that particular changes are not observed. Based on 
conducted analyses admitted optimum time length is 24 
hours. The usage of enzyme preparation ,,Extrazyme" is 
expedient for producing wine, with rich content of phe-
nolic compounds, from grape variety ,, Tavkveri". 

 

Key words: maceration; enzyme maceration; extra-
zyme; cold maceration. 
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1. INTRODUCTION 
Maceration is the wine-making process, where the 

phenolic and polyphenolic materials of the grape --- tan-
nins, coloring agents and flavour compounds --- are ex-
tracted from the grape skins, seeds and stems into the 
wine. The process of maceration begins, to varying ex-
tent, as soon as the grapes skins are broken and exposed 
to some degree of heat. Temperature is the guiding 
force with higher temperatures encouraging more break-
down and extraction of phenols from the skins and other 
grape materials. Maceration continues during the fer-
mentation period and can last well past the point, when 
the yeast has converted all sugars into alcohol [1]. 

The preparations of pectic enzymes are used for a 
more efficient extraction of desirable red grape pigments 
and other phenol compounds, which are bound in plant 
cells and can be faster released by the action of pectolyt-
ic enzymes. The enzyme preparations in current com-
mercial cans contain diverse amount of cellalytic, β-
glycosidic, proteolytic and other species of enzymes 
apart from the main pectolityc compounds. For the pro-
duction of these enzymes mainly a fungus line of Asper-
gillius is used. The enzymes are released into the produc-
tion medium and are further purified and concentrated. 
Pectins are presented in tissues of all higher plants and 
differ in composition. The plant tissues are formed by 
cells, which are separated by wall cells, contrary to the 
animal cells pectin is present as intercellular putty and 
together with hemicellulose forms a part of the wall. 
Pectin belongs to the group of polysaccharides.The main 
polysaccharide chains are short and long, straight or 
branched. The pectolytic enzymes are able to split those 
chains and saccharidic bonds between the chains. Re-
lease of grape pigments and aroma compounds can be 
quicker in such a way. The pectin, due to its structure, 
acts further as a stabilizer of cloudy stuffs and retards to 
speed of settling and filtration [2].  

Phenolic compounds are present mainly in the skins 
and seed in red berries. Wine-making practices influence 
on the extraction of phenolic compounds [3]. 

Cold maceration is typically conducted at tempera-
tures of about 4-15°C (39-50°F) for 2-7 days, though 
some wine-makers extend this to the more unusual 
length of 10 days (or even up to 14 days in some more 
unusual cases). Maintaining the low temperature is pri-
marily to reduce the risk posed by spoilage organisms 
(for example, heterofermentative lactic acid bacteria, 
Acetobacter, Brettanomyces, and potentially Kloeck-
era/Hanseniaspora). [4]. Found no significant difference 
in polyphenolic or anthocyanin contents between 4 and 
8 day length cold macerations on Monastrell red wine 

grapes. The results of experiment show, that total phe-
nolic compounds began to level after 5 days and that to-
tal anthocyanides remained constant after roughly 3 
days of maceration. These findings suggest, that maxi-
mum phenolic extraction is obtained after 2-5 days of 
maceration [5]. The comparison with the impact of cold 
maceration was carried on at 5, 10 and 15°C for 8 hours 
with a control wine macerated at 16°C for 2 hrs on Mo-
nastrell grapes. The 15°C maceration resulted in the 
highest color intensity, anthocyanin and terpenols con-
centrations. Wines macerated at 5°C showed the highest 
ester content. Decreasing maceration temperatures re-
sulted in lower anthocyanin content, slightly lower total 
polyphenol indices, and decreased tannin (tannic acid). 
Terpenols continued to be released after 6 months in 
bottle (although they were never above threshold). It 
might therefore be assumed, that lower maceration 
temperatures result in increased aromatics, weaker co-
lour and lower phenolic content [6]. 

Methods and Materials: 
We applied the Folin-Ciocalteu spectrophotometric 

method for determination of total phenols [15].  
Grape variety: Tavkveri (Georgia, Shida Qartli Region, 

Gori district, village khidistavi); harvested in 2009. 
Enzyme preparation: Extrazyme  
Yeast: IOC 9001;  
Vinification 
Grapes were picked in technical maturity in Septem-

ber 2009, Processed by standardized microvinification 
procedures - destemmed and crushed. The grape must 
was sulphidized with 30mg/l SO2 prior to maceration and 
divided in seven equal portions.  

1. cold maceration was conducted 6 hours at 4˚C 
2. cold maceration was conducted 12 hours at 4˚C 
3. cold maceration was conducted 24 hours at 4˚C 
4. cold maceration was conducted 36 hours at 4˚C 
5. cold maceration was conducted 48 hours at 4˚C 
6. Maceration was made by enzyme preparation 

during 24 hours at 12-15˚C according to manufacturer's 
recommendations. (dosage 5g/hl) 

7. control sample 
In control sample yeast strain was immediately in-

oculated in must. In experimental samples the yeast 
strain was add after the maceration, when the must tem-
perature was increased up to 16˚C. The dry yeast was dis-
solved according to manufacturer’s recommendation. The 
temperature was controlled 6 times in 24 hours and the 
must was plunged and overpowered 3 times per day dur-
ing alcoholic fermentation. The temperature of alcoholic 
fermentation varied between 25˚C and 27˚C. The content 
of sugar and alcohol were checked twice in every 48 hour. 
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The parameter of completed active alcoholic fermentation 
was assumed the stage, when sugar content in wine ma-
terials was 0.25%. At completion of fermentation the wine 
was pressed and 50 mg/L SO2 was added. The samples 
were racked twice every three weeks and than after three 
months, adding each time 30 mg/L SO2. The samples were 

filtered and the content of phenolic compounds was de-
termined. 

 
2. THE BODY OF THE ARTICLE 
The content of total phenols was higher in all expe-

rimental samples than in control one. The highest level 

of total phenols was reached by usage of enzyme prepa-
ration. The content of total phenols in this is sample 
compare to control one was elevated by 759 mg/l. The 
promotion of increase of phenols by macerating enzyme 
treatment of the must may be due to the break-down of 
protective polysaccharide-protein colloids by hemicellu-
lose and protease activities in enzyme preparation. The 
differences are obvious on Figure 1. 

There was no significant differences between the 
samples macerated 24. 36 and 48 hours The correlation 
between cold maceration length and total phenol con-
tent is evident on figure 2. 

 

 
 

 
 

 

Figure 1. The quantity of total phenols in control and 
experimental wine samples
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Figure 2. The amount of total phenols in wine 
samples prepared by cold maceration
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Data gathered from spectrophotometer analyses - the quantity of total phenols is shown on table 1. 
 

The content of total phenols in control and experimental samples 
 

samples 
content of total phenols  

mg/l 

control sample 1681 

maceration was carried by enzyme preparation 2440 
cold maceration was conducted 6 hours at 4˚C 1759 

cold maceration was conducted 12 hours at 4˚C 1998 
cold maceration was conducted 24 hours at 4˚C 2001 
cold maceration was conducted 36 hours at 4˚C 2013 
cold maceration was conducted 48 hours at 4˚C 2019 

  
 The difference between the samples made by en-

zyme preparation and cold maceration is 421mg/l. The 
cold maceration at 4˚C temperature, elevates the level of 

total phenols during 24 hours, after that particular 
changes are not observed. The cooling process and pro-
longed contact of juice with grape seeds and skin caused 
the additional extraction, releasing phenolics and other 
compounds, but this process was not such perfect as it 
was conducted by enzyme preparation. Also Salinas et al. 
(2005) confirms, that the decrease of maceration tem-
peratures resulted in lower anthocyanin content, slightly 
lower total polyphenol indices, and decreased tannin 
(tannic acid). 

 

3. CONCLUSION 
Obtained results from conducted analyses confirmed 

that: 
• the cold maceration conducted at 4˚C temperature, 

promotes to increase the content of total phenols in 
red wine.  

• Pre-fermentation enzyme maceration is more effec-
tive way to increase phenolic compounds in red wine 
than cold maceration in above mentioned conditions.  

• The cold maceration at 4˚C temperature, elevates the 
level of total phenols during 24 hours, after that par-
ticular changes are not observed.  

• Based on conducted analyses admitted optimal time 
length is 24 hours.  

• The usage of enzyme preparation ,,Extrazyme" is 
expedient for producing wine, with rich content of 
phenolic compounds, from grape variety ,,Tav-
kveri". 
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uak 663.2/3 

durdos civi da fermentuli maceraciebis zegavlena wiTel RvinoSi 
fenoluri naerTebis Semcvelobaze 
m. xomasuriZe, x. mamaiaSvili, l. JiJilaSvili, g. daTukiSvili 
qimiuri da biologiuri teqnologiebis departamenti, saqarTvelos teqnikuri universiteti, 
saqarTvelo, 0175, Tbilisi, kostavas 77 
 

reziume: Seswavlilia fermentuli maceraciisa da durdos siciviT damuSavebis ze-
gavlena RvinoSi fenoluri naerTebis Semcvelobaze. fenoluri naerTebi ganisazRvra fo-
lin-Cokalteos speqtrofotometruli meTodiT.  

civi damuSaveba xdeboda 4˚C temperaturaze 6; 12; 24 da 48 saaTis ganmavlobaSi. fermen-
tuli maceraciisaTvis gamoyenebulia Sampanis enologiis institutSi Seqmnili fermen-
tuli preparati ,,eqstrazimi". Catarebuli eqsperimentis safuZvelze dadginda: durdos si-

civiT damuSaveba 4˚C temperaturaze xels uwyobs fenoluri naerTebis raodenobis gazrdas 
wiTel RvinoSi. am mizniT fermentuli maceracia SedarebiT efeqturia, vidre siciviT 
damuSaveba.  

siciviT damuSavebisas fenoluri naerTebis intensiuri eqstraqcia mimdinareobs pirveli 
24 saaTis ganmavlobaSi, Semdeg maTi raodenobis mateba umniSvneloa. aqedan gamomdinare, 
optimalur drod miiCnivs 24 saaTi. fermentul preparat eqstrazimis gamoyeneba mizan-
Sewonilia Tavkverisagan fenoluri naerTebiT mdidari wiTeli Rvinis dasamzadeblad. 
 

sakvanZo sityvebi: maceracia; fermentuli maceracia; eqstrazimi _ fermentuli prepara-
ti; siciviT damuSavebis meTodi. 
 

 
 
УДК 663.2/3 

ВЛИЯНИЕ ХОЛОДНОЙ И ФЕРМЕНТНОЙ МАЦЕРАЦИИ НА СОДЕРЖАНИЕ ФЕНОЛЬНЫХ 
СОЕДИНЕНИЙ В КРАСНОМ ВИНЕ 
Хомасуридзе М. Б., Мамаиашвили Х.В., Датукишвили Г. Д., Жижилашвили Л.Г. 
Департамент химических и биологических технологий, Грузинский технический университет, Грузия, 0175, 
Тбилиси, ул. Костава 77  

Резюме: Эксперимент был организован для сравнения действия ферментной и холодной мацерации. 
Фенольное соединение определяли спектрофотометрическим методом Фолина-Чокалтео. Холодная маце-
рация проводилась при температуре 40С с разницей во времени 6, 12, 48, 24 ч. Для эксперимента применялся 
ферментный препарат «Экстразим» (изготовлен в Институте энологии, провинция Шампан, Франция). 

Экспериментом определено: холодная мацерация мезги при температуре 40С способствует повышению 
содержания фенольных соединений в красном вине. 

На основании анализа определено оптимальное время, которое составляет 24 часа. Вследствие этого 
использование ферментного препарата «Экстразим» целесообразно при производстве вина с высоким 
фенольным соединением из сорта винограда « Тавквери». 

 
Ключевые слова: мацерация; ферментная мацерация; экстразим-ферментный препарат; метод обработки 

холодом. 
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reziume: ganxilulia, ori alternatiuli 

teqnologiiT ganxorcielebuli, oqsidis 
sufTa liTonad konversirebis Tavisebureba-
ni. reaqtoris moculobaSi eTilis spirtis 
inJeqtirebisas aRmdgeneli atmosferos war-
moqmna da Jangbadisagan misi ultraRrma ga-
iSviaTeba sinergetikulad moqmedi ori faq-
toria, romlebic zrdian konversiis proce-
sis efeqturobas sufTa liTonis misaRebad; 
Tumca aqtiuri karbidwarmomqmneli liTonis 
SemTxvevaSi oqsidi karbidad konversirdeba 
da ara sufTa liTonad. 

 
sakvanZo sityvebi: oqsidi; konversia; 

Jangbadis tumbo; inJeqtireba. 

 
 
1. Sesavali 
madnidan liTonis aRdgenis cnobili me-

Todebi, romlebic gaTvaliswinebulia msxvi-
li sawarmoebisaTvis iwvevs mniSvnelovan 
ekologiur da energetikul problemebs. ami-
tom, rodesac sufTa liToni gamoiyeneba bi-
ologiurad aqtiuri liTon-kompleqsebis sin-
TeziT medikamentebis, nutrientebisa da pre-
paratebis misaRebad, cxadia, ar aris saWiro 
maRali mwarmoebluroba da naklebad mwar-
moebluri teqnologiebi konkurentunariani 
xdeba. 

erT-erT aseT teqnologias safuZvlad 
daedo Caketili konturis atmosferos Jan-
gbadisagan zemaRali gaiSviaTebis princi-
puli SesaZlebloba, rac realizdeba Jang-
badis tumbos gamoyenebiT an reaqtorSi 

eTilis spirtიs SefrqveviT. Tu aseT siste-
maSi fiqsirebul temperaturaze Jangbadis 
parcialuri wneva naklebi aRmoCnda aRsad-
geni oqsidis disociaciis wnevaze, moxdeba 
am oqsidis konversia, rac SeiZleba gamoye-
nebul iqnes sufTa liTonebis farTo speq-
tris misaRebad. 

 
2. ZiriTadi nawili 
Cven gavaanalizeT metalurgiisa da masa-

laTmcodneobis institutisa da metalur-
giis departamentis masalaTmcodneobis mim-
arTulebis laboratoriebSi bolo wlebis 

ganmavlobaSi axali teqnologiuri sqemiT 
(ix. sur. 1) Sesrulebuli oqsidebis sufTa 
liTonebad konversirebis samuSaoebi [1-6]. 
Jangbadis tumbo (1) da Jangbadis parcia-
luri wnevis gadamwodi (2), danadgaris es 
ori mTavari rgoli, aris cirkoniumis 
dioqsidiani deficituri myareleqtroli-
tiani keramikuli milakebi, romelTa struq-
turaSic specialuradaa Seqmnili Jangbadis 
vakansiebi [7]. tumboSi Semavali airis Jan-
gbadi ikavebs aRniSnul vakansiebs da eleq-
troliturad gamoiyofa garemoSi. milakebi 
xurdeba saxureblis meSveobiT, rac 
aucilebelia oqsiduri eleqtrolitis 
samuSao temperaturis (700oC) misaRwevad. 

 
 

 
 

sur. 1. Jangbadisagan Caketili atmosferos  
ultraRrma gaiSviaTebis danadgaris sqema. 

1 _ Jangbadis tumbo; 2 _ Jangbadis parcialuri  
wnevis gadamwodi; 3 _ saxurebeli; 4 _ reaqtori;  

5 _ Rumeli; 6 _ rezinis kamera; 7 _ mikroprocesori; 
8 _ spirtiani WurWeli; 9 _ sarqveli;  

10 _ nimuSi; 11 _ macivari 
 
oqsidebis konversiis procesi xorciel-

deba mulitis reaqtorSi (4), romlis haeri 
sakvlev temperaturamde xurdeba silitis 
RumliT (5). reaqtoris haeris Jangbadisagan 
gasufTavebis mizniT gaTvaliswinebulia mi-
si cirkulacia, rac xorcieldeba mikro-
procesoris (7) saSualebiT. 

danadgaris eleqtruli nawili Sedgeba 
mudmivi stabilizebuli denis wyarosagan 

(ТЕЦ-23), romlidanac eleqtromamoZravebeli 
Zala miewodeba Jangbadis tumbos eleqtro-
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debsa da cifrul voltmetrs (В2-23). es uka-
naskneli afiqsirebs potencialTa sxvaobis 
cvlilebas Jangbadis parcialuri wnevis ga-
damwodis eleqtrodebze, romlis safuZvel-
zec xdeba Jangbadis parcialuri wnevis si-
dideTa gamoTvla reaqtoris areSi. 

mocemul temperaturaze reaqtorSi oqsi-
duri nimuSis (10) konversiisaTvis aucilebe-

lia Jangbadis parcialuri wnevis ( )2OP  sa-

surveli donis miRweva da SenarCuneba, ra-
sac Jangbadis tumbos ganuwyveteli muSao-
bis pirobebSi sakmao dro sWirdeba. es ki 
araefeqturia, radgan iwvevs am faqizi da 
Zvirad Rirebuli mowyobilobis xangamZle-
obis Semcirebas.  

aRsaniSnavia, rom Jangbadis tumbos efeq-

tis miRweva 
2

22
O(P 10 )−≤ atm.  SesaZlebelia 

alternatiuli gziTac, saxeldobr, reaqto-
ris moculobaSi eTilis spirtis wvis qi-
miuri reaqciebis inicirebiT [2, 3]. rogorc 
cnobilia, spirtis wvisas warmoiqmneba al-
dehidi, romelic Semdgom kidev ufro io-
lad iJangeba, vidre sawyisi reagentebi. 
Caketil konturSi ki arsebuli Jangbadi 
mTlianad ixarjeba reaqciis saboloo pro-
duqtebis – wylis orTqlisa da naxSiror-
Jangis warmoqmnaze: 

2 5 2 3 2

3 2 2 2

2 2 2
2 5 4 4
C H OH O CH CHO H O
CH CHO O CO H O

+ → +
+ → +

 

Sesabamisad, Tu eqsperimentis dawyebamde 
reaqtorSi Seyvanilia eTilis an sxva ro-
melime spirti, maSin temperaturis zrdas-
Tan erTad mosalodnelia am reaqtorSi 
Jangbadis parcialuri wnevis mkveTri Sem-
cireba. 

rogorc miRebuli Sedegebi adasturebs, 

2OP -s vardnis dinamika ultradabal mniS-

vnelobebamde reaqtorSi arsebuli tempera-
turiTaa ganpirobebuli da TvalsaCino xde-
ba 300oC-is miRwevisas (sur. 2). reaqtorSi 
ganviTarebuli maqsimaluri temperatura ax-
losaa am reaqtoris hermetulobis darRve-
vis temperaturasTan _ reaqtoris masalis 
rRvevis zRvrul temperaturasTan (muliti-

saTvis ∼1500oC). amasTan, mocemul temperatu-
raze dayovnebis xangrZlivoba araviTar gav-

lenas ar axdens Caketili konturis mocu-

lobaSi ganviTarebuli 
2OP -is sidideze, ro-

melic praqtikulad meyseulad izrdeba da 
1200oC-ze ukve 10-25 atm-s utoldeba. 

 

 
 

sur. 2. atmosferul haerSi Jangbadis parcialuri  
wnevis temperaturaze damokidebuleba  

Caketil konturSi 
 

amrigad, reaqtorSi Jangbadis parcialu-
ri wnevis mniSvneloba, romlis miRweva gan-
xiluli meTodebiT savsebiT SesaZlebelia, 
gacilebiT dabalia mravali oqsidis dis-
ociaciis wnevaze [8]. maSasadame, arsebobs am 
oqsidebis konversiis Termodinamikuri al-
baToba fiqsirebul temperaturaze maTi di-
sociaciis gamo. Tu gaviTvaliswinebT, rom 
sakmaod stabiluri qromis oqsidis (Cr2O3) 
disociaciis wneva 1200oC-ze daaxloebiT 10-14 
atmosferoa, biologiurad aqtiuri liTo-
nebis (Mn, Fe, Co, Ni, Cu, Zn) oqsidebisa ki _ ga-
cilebiT maRali, cxadi gaxdeba, rom maTi 
konversiiT savsebiT realuria e.w. “sicoc-
xlis liTonebis” metad farTo speqtris 
miReba. es liTonebi, romlebic farmakolo-
giuri naerTebis pirdapiri sinTezisaTvis 
sasurvel nedleuls warmoadgenen, mende-
leevis perioduli sistemis meoTxe period-
Si erTmaneTis miyolebiTaa ganlagebuli 
(sur. 3). marTalia, maTi Semcveloba cocxal 
organizmSi metismetad mcirea, magram nebis-
mieri maTganis ararseboba iwvevs sasicoc-
xlo procesebis Seferxebas. amdenad “si-
cocxlis liTonebi” Seucvleli mikroele-
mentebia organizmis nebismieri ujredis 
cxovelqmedebisaTvis. 

 
jg. I II III IV V VI VII VIII 

 
4 
 

     
24Cr 25Mn 26Fe 27Co 28Ni 

29Cu 30Zn 
  

 
   

 
sur. 3. “sasicocxlo liTonebi” periodul sistemaSi  

erTmaneTis miyolebiTaa ganlagebuli 
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sufTa liTonis miRebis SemoTavazebuli 
meTodebi sakmaod perspeqtiulia Tavisi ga-
moyenebis zemoT aRniSul sferoSi. upir-
veles yovlisa, unda aRiniSnos am teqno-
logiebis ekologiuri sisufTave da eleq-
troenergiis minimaluri xarji gamosavali 
produqtis maRal qimiur sisufTavesTan 
erTad. aRdgenili liToni praqtikulad ar 
Seicavs Jangbads, konversiis procesi mim-
dinareobs Caketil sistemaSi garedan mi-
wodebuli myari da airadi aRmdgenebis ga-
reSe, rac SeiZleba safuZvlad daedos am 
liTonebis faqtobrivad unarCeno warmoe-
bas. 

liTonis oqsidebis konversiis alterna-
tiuli gzebiT gansaxorcieleblad Seqmnili 
danadgari (sur. 1) iZleva ultradabali Jan-

gviTi potencialis mqone airadi garemos 
Seqmnisa da regulirebis saSualebas ori 
teqnologiuri sqemiT: Jangbadis tumbos mo-
nawileobiT an mis gareSe, reaqtoris mo-
culobaSi eTilis spirtis inJenqtirebiT. 
teqnologiuri sqemis es cvlileba SesamCnev 
gavlenas axdens rogorc reaqtoris atmos-
feros Sedgenilobaze, ise oqsidis konver-
siis xasiaTsa da intensivobaze. gansakuTre-
biT TvalSi sacemia is faqti, rom Tu at-
mosferos Jangbadisagan gaiSviaTeba xdeba 
Jangbadis tumbos saSualebiT, miRebul 
areSi oqsidebidan liTonis aRdgena gaci-
lebiT met dros moiTxovs, vidre maSin ro-
ca igive procesi mimdinareobs eTilis 
spirtis SeyvaniT reaqtoris moculobaSi 
(ix. cxr. 1 da cxr. 2). 

 
cxrili 1 

Jangbadis tumbos saSualebiT oqsididan liTonis 
sruli aRdgenis teqnologiuri parametrebi [1] 

 

temperatura, 
oC 

2OP , atm. 
 

Pprocesis xangrZlivoba, sT 

0,5 1,0 1,5 2,5 3,0 5,0 5,5 

800 
900 
1000 
1100 
1200 
1300 
1400 

10-20 

10-21 
10-21 
10-21 
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6⋅10-27 

  
 
 

2 3Fe O  

 
 
 
 

CoO  

 
 

2Cu O  

NiO  

 

2 3Fe O  

 
 
 
 

2 3Cr O  

2Cu O  

 

NiO  
 
 

2 3Cr O  

2 3Fe O  

  
 

cxrili 2 
eTilis spirtis inJeqtirebiT oqsididan liTonis 
sruli aRdgenis teqnologiuri parametrebi [5,6]. 

 

temperatura, 
oC 

2OP , atm. 
 

Pprocesis xangrZlivoba, wT 

0* 5 10 15 20 60 

700 10-21  
 
 

NiO  

 

NiO  

NiO  

CoO/CuO 

 
 

CoO/CuO 

NiO  
 
 
 

 

CoO/CuO 
 

 

CoO/CuO 
 

 

800 10-22 
900 10-23 
1000 10-24 

 
* Rumlis gamorTva mocemuli temperaturis miRwevisTanave. 
 

 
saqme isaa, rom spirtis inJeqtirebisas 

Caketil moculobaSi wvis qimiuri reaqciis 
inicirebasTan erTad fiqsirebul tempera-
turaze xdeba naxSirwyalbadis radikalebis 
gaxleCa [9], ramac SeiZleba gamoiwvios ise-
Ti aRmdgeni komponentebis gamoyofa, rogo-

ricaa 2 4H , C, CH .  amrigad, Tu Jangbadis 

tumbos funqcionirebisas warmoiqmneba 
ultradabali JangviTi potencialis mqone 
neitraluri atmosfero (aseTia magaliTad, 
uJangbado haeri rkinis, nikelis, kobalti-
sa da spilenZis SemTxvevaSi), spirtis de-
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struqcia iwvevs am atmosferos gajerebas 
aRmdgeni komponentebiT. es ori faqtori – 
aRmdgeni atmosferos arseboba da misi 
ultraRrma gaiSviaTeba Jangbadisagan, moq-
medebs erTi mimarTulebiT da keTilis-
myofel gavlenas axdens rogorc konver-
siis sisruleze, ise procesis xangrZli-
vobaze. 

Tumca unda aRiniSnos, rom Tavisufali 
naxSirbadis arseboba reaqciis zonaSi 
SeiZleba problemuri gaxdes karbidwar-
momqmneli liTonis oqsididan aRdgenisas. 
magaliTad, eqsperimentulad dasturdeba, 
rom qromis sruli aRdgena misi oqsididan 
SesaZlebelia maSin, roca Caketili kontu-
ris Jangbadisagan gaiSviaTeba miiRweva Jang-
badis tumbos gamoyenebiT (ix. cxr. 1), xolo 
spirtis inJeqtireba reaqtorSi am Sedegs ar 
iZleva (sur. 4).  

 

 
 

 

sur. 4. 1300 oC temperaturaze  

konversirebuli 2 3Cr O -is difraqtograma 
 

 

rogorc moyvanili difraqtogramidan 
Cans, am SemTxvevaSi konversiis saboloo 
produqtia ara sufTa liToni, aramed misi 

karbidi 3 2Cr C − aRdgenili liTonuri qromi-

sa da Tavisufali naxSirbadis urTierTqme-
debis Sedegi. 

 

 
3. daskvna 
1. Jangbadis parcialuri wnevis zRvruli 

mniSvneloba, romlis miRweva SesaZlebelia 
Jangbadis tumbos gamoyenebiT an spirtis 

wvis qimiuri reaqciis inicirebiT Caketil 
konturSi, gacilebiT dabalia mravali li-
Tonis, maT Soris “sicocxlis liTonebis”, 
Sesabamisi oqsidebis disociaciis wnevaze, 
rac ganapirobebs am liTonebis aRdgenis 
realur SesaZleblobas oqsidebis Termuli 
disociacis gziT. 

2. Caketil konturSi spirtebis inJeqti-
rebiT warmoqmnili are, garda imisa, rom 
ultradabali JangviTi potencialis mata-
rebelia, fiqsirebul temperaturebze Sei-
cavs aRmdgenel komponentebs, rac ganapiro-
bebs mis ufro maRal efeqturobas Jangba-
dis tumboTi Seqmnil atmosferosTan Seda-
rebiT. Tumca Zlieri karbidwarmomqmneli 
sufTa liTonis miReba SeiZleba ganxor-
cieldes mxolod Jangbadis tumbos funq-
cionirebis SemTxvevaSi, radgan Tavisufali 
naxSirbadis arseboba reaqtoris zonaSi ar 
iZleva amis saSualebas. 
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PRODUCTION OF PURE METALS VIA CONVERSION OF THEIR RESPECTIVE OXIDES 

G. Mikadze*, L. Rukhadze**, N. Maisuradze*, M. Tatishvili*, O. Mikadze* 
*Department of  metallurgy and materials science, Georgian Technical University, 77, Kostava str, Tbilisi, 0175, Geor-
gia, **Ferdinand  Tavadze Institute of Metallurgy and Materials Science 

Resume: There has been analyzed the peculiarities of new alternative technologies for creation of gaseous envi-
ronments with ultra-low oxidizing potential, served as pre-condition for conversion of the wide spectrum of oxides 
and determined a certain nature of these process. 

 
Key words:  oxides; conversion; oxygen pump; injection. 

 

 
 

 
УДК 669.243.253 

ПОЛУЧЕНИЕ ЧИСТЫХ МЕТАЛЛОВ КОНВЕРСИЕЙ СООТВЕТСТВУЮЩИХ ОКСИДОВ 

Микадзе Г.О.*, Рухадзе Л.Н.**, Майсурадзе Н.И.*, Татишвили М.И.*, Микадзе О.И.* 
*Департамент металлургии и материаловедения, Грузинский технический университет, Грузия, 0175, 

Тбилиси, ул. Костава, 77, **Институт металлургии и материаловедения им. Тавадзе Ф.Н. 

Резюме: Проанализированы новые альтернативные технологии создания газообразных сред с 
ультранизким окислительным потенциалом, которые служат предварительным условием конверсии широкого 
спектра оксидов и определяют своеобразную природу этих процессов. 

 
Ключевые слова:  oксиды;  конверсия; кислородный насос; инжектирование. 
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reziume: mecnierebisa da teqnikis miRwe-

vebi saSualebas iZleva srulvyoT eleq-
troenergiis gamomuSavebis procesi, rac, 
upirveles yovlisa, gulisxmobs im amoca-
naTa amoxsnis meTodebis srulyofas, rom-
lebSic gamoiyeneba modelireba da maTema-
tikuri meTodebi. maTi gamoyenebis Sedegad 
miiReba amoxsnis mravali varianti da ama 
Tu im kriteriumis safuZvelze SesaZlebeli 
xdeba maTgan saukeTesos SerCeva. 

 
sakvanZo sityvebi: eleqtroenergetika; 

warmoebis marTva; maTematikuri modeli; op-
timizacia; sawarmoo funqcia; moTxovnileba; 
funqciis wona. 

 
 
1. Sesavali 
maTematikuri meTodebi da modelebi iZ-

leva amocanaTa mravalvariantuli gadawy-
vetis saSualebas, saidanac raRac kriteri-
umis safuZvelze SesaZlebeli xdeba saukeTe-
so variantis amorCeva. aseTi modelebis da-
muSavebis saSualebas iZleva gamoyenebiTi ma-
Tematikis iseTi elementebi, rogoricaa: maTe-
matikuri daprogrameba, TamaSebis Teoria, 
statistikur gadawyvetilebaTa Teoria, gra-
febis Teoria da sxva. maTematikuri meTode-
bis gamoyeneba, pirvel rigSi, gulisxmobs ma-
Tematikuri aparatis gamoyenebas marTvis 
procesebis modelirebisaTvis, am modelebis 
gadawyvetis meTodebis algoriTmizacias. 

saerTod, yvela maTematikuri meTodi, 
romlis meSveobiTac wydeba marTvis amoca-
nebi, Sedgeba ori ZiriTadi nawilisagan, es 
aris miznis funqcia anu optimalurobis 
kriteriumi da SezRudvebi, romliTac gani-
sazRvreba gadasawyvet sakiTxze moqmedi 
faqtorebis cvlilebaTa Sualedi da miRe-

buli Sedegis xasiaTi miznis funqciidan 
gamomdinare. 

 
2. ZiriTadi nawili 
eleqtroenergiis warmoebis moculobis 

gansazRvris winapiroba aris maTematikuri 
modelis ageba misi prognozirebisaTvis. ami-
saTvis pirvel rigSi unda ganisazRvros is 
faqtorebi, romlebic yvelaze metad axasia-
Teben ZiriTad mxareebs, mis arss, raodeno-
briv da xarisxobriv sidideebs. 

aseTi modelis agebis Semdegi etapi aris 
moTxovnasa da masze moqmed TiToeul faq-
tors Soris damokidebulebis maTematikuri 
damokidebulebis povna [2], [3]. rogorc ptaq-
tika gviCvenebs, aseTi damokidebulebis pov-
nis yvelaze mizanSewonili gzaa empiriuli 
meTodis gamoyeneba, romelic emyareba sxva-
dasxva formis funqciebiT miRebul gaanga-
riSebaTa Sedegebis Sedarebas faqtobriv 
monacemebTan. 

yvelaze konkretul SemTxvevaSi damokide-
buleba moTxovnasa da masze moqmed faqto-
rebs Soris SeiZleba gamoisaxos: wrfivi, pa-
raboluri, hiperboluri, logariTmuli da 
xarisxovani funqciebiT, romelTa maTemati-
kuri gamosaxulebac cnobilia. 

funqciaTa saxis Sefasebis kriteriumi am 
dros aris gaangariSebul da faqtobriv 
mniSvnelobaTa siaxlove [4]. 

mas Semdeg, rac gansazRvrulia gadasawy-
vet sakiTxsa da masze moqmed TiToeul faq-
tors Soris maTematikuri damokidebulebis 
funqciebi, saWiroa ganisazRvros am fun-
qciaTa (gantolebaTa) parametrebi, romlis 
yvelaze kargi saSualebaa umcires kvad-
ratTa meTodis gamoyeneba [1]. 

warmodgenil modelSi eleqtroenergiis 
warmoebis marTvis procesisaTvis mizanSe-
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wonilia gamovyoT Semdegi ZiriTadi faqto-
rebi: eleqtroenergiis tarifi, mosaxleobis 
raodenoba da mosaxleobis fuladi Semosa-
vali [5]. 

mas Semdeg, rac amovirCieT ZiriTadi faq-
torebi, romlebic moqmedeben eleqtroener-
gis warmoebis moculobaze (y), unda vipo-
voT TiToeuli faqtoris warmoebis mocu-
lobasTan funqciuri damokidebulebis saxe, 
romelic gviCvenebs rogor moqmedebs faq-
toris erTi erTeuliT cvlileba warmoebis 
moculobaze (gamosakvlev erTeulze).  

saqarTvelos eleqtroenergetikuli ba-
lansis cxrilis, eleqtroenergiis tarifis 
cxrilis, mosaxleobis raodenobisa da maTi 
fuladi Semosavlis miaxloebiTi dinamikis 
safuZvelze Sedgenilia dinamikuri mwkrivi 
(cxrili 1). amis Semdeg agebulia warmoebis 
moculobisa (moxmarebuli eleqtroenergiis) 
da masze moqmedi faqtorebis grafikuli 
funqciebi, igive regresiis mrudi, risTvisac 
ordinatTa RerZze gadazomilia moxmare-
buli eleqtroenergia, xolo absisTa RerZze, 
Sesabamisad, _ eleqtroenergiis tarifi, 
mosaxleobis ricxovnoba da fuladi Semo-
savali (nax. 1). grafikis analizis safuZ-
velze, kerZod gadakveTis wertilebis da-
kavSirebiT, SesaZlebelia warmoebis mo-
culobasTan TiToeuli faqtoris damokide-
bulebas mivusadagoT Sesabamisi funqciis 
saxe. grafikidan Cans, rom es funqcia unda 
iyos an wrfivi, an eqsponencialuri. 

Sedegis dasazusteblad saWiroa moisin-
jos sxvadasxva funqcia da amovirCioT is, 
romelic yvelaze axlos aris realurTan 
[6]. eleqtroenergiis tarifsa da misi war-
moebis moculobas Soris funqciuri da-
mokidebulebis dasadgenad (cxrili 2) war-
moebis moculoba (y) naangariSebia wrfivi 
da eqponencialuri funqciebis gamoyenebiT. 
rogorc cxrilidan Cans, realurTan ukeTes 
miaxloebas gvaZlevs eqsponencialuri fun-
qcia, amitom eleqtroenergiis warmoebis 
moculobasa da mis tarifs Soris damoki-
debuleba unda gamoisaxos eqsponencialuri 
funqciiT: 

 1 1 1 1=b exp( )Y a x+  

amave cxrilSi (2) formulebiT gaangari-
Sebulia a1 da b1 koeficientebi. 

analogiuradaa dadgenili eleqtroener-
giis warmoebis moculobis damokidebuleba 
mosaxleobis raodenobaze (cxrili 3). ro-
gorc cxrilidan Cans da rogorc mosalod-
neli iyo, igi unda gamovsaxoT wrfivi fun-
qciis saxiT. 

  2 2 2 2y a x b= +  

cxrilSi gamoTvlilia a2 da b2 koefi-
cientebi. 

analogiuradaa dadgenili (cxrili 4) 
eleqtroenergiis warmoebis moculobis da-
mokidebuleba mosaxleobis fulad Semosa-
valze. igi unda gamoisaxos eqsponen-
cialuri funqciiT: 

 3 3*exp( 3* 3)y b a x=   
gamoTvlilia a3 da b3 koeficientebi, 

sadac 1x  eleqtroenergiis tarifia, 2x  _ 

mosaxleobis raodenoba, xolo 3x  _ mosax-

leobis fuladi Semosavali saagariSo mo-

mentisaTvis, xolo 1 1 2 2 3 3, , , , ,a b a b a b  funqciis 

parametrebia. 
 funqciis parametrebs regresiis koefi-

cientebsac uwodeben. maTi gansazRvrisaTvis 
unda gamoviyenoT umcires kvadratTa me-
Todi, romlis arsic aris is, rom Te-
oriulidan faqtobrivi gadaxrebis kvad-
ratebis jami umda iyos umciresi. parame-
trebis mosaZebnad arsebobs mza formulebi 
[1]. wrfivi funqciisaTvis: 

 
2 2( )

1 ( )

x y n xy
a

x n x

b y a x
n

−
=

−

= −

∑ ∑ ∑
∑ ∑
∑ ∑

 (1) 

eqsponencialuri funqciisaTvis:  

2 2

ln ln
( )
x y n x y

a
x n x

−
=

−
∑ ∑ ∑

∑ ∑
 

1exp[ ( ln )]nb y a x= −∑ ∑   (2) 

imisaTvis, rom miviRoT sawarmoo fun-
qciis saboloo saxe, romlis mixedviTac 
xdeba gamosaSvebi eleqtroenergiis zusti 
raodenobis dadgena, saWiroa aviRoT faq-
torebis mixedviT miRebuli funqciebis al-
gebruli jami, e. i. 

  1 1 1 1( exp( )y k b a x= + +  
 2 2 2 2 3 3 3 3( ) ( )k a x b k a x b+ + + + , 
 

sadac k1, k2 da k3 funqciis wonebia, romlebic 
gviCveneben TiToeuli faqtoris moqmedebis 
wils faqtorTa erTobliobaSi. e.i. 

 

1
1

1 2 3

,xk
x x x

=
+ +  

 
 2

2
1 2 3

,xk
x x x

=
+ +

 3
3

1 2 3

x
k

x x x
=

+ +  
 

sadac 1 2 3, ,x x x  Sesabamisad eleqtroenergiis 

tarifi, mosaxleobis raodenoba da mosax-
leobis fuladi Semosavalia saangariSo mo-
mentisaTvis.  
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cxrili 1 
moxmarebisa da faqtorebis dinamika 

 

 

weli 
moxmareba 

(mlrd. kvt.sT)
tarifi 
(TeTri) 

mos. 
raodenoba 
(mln. kaci) 

ful. Semos 
(aTasi lari) 

 

 1997 7,4 4,5 5,3 1,2  
 1998 8 6 5,2 1,4  
 1999 9,1 9 5,1 1,2  
 2000 7,8 9,8 5 1,6  
 2001 7,1 12,4 4,9 1,8  
 2002 7,7 13,7 4,7 1,9  
 2003 7,8 12,2 4,6 2  
 

 

 
 

nax. 1. damokidebuleba faqtorebsa da moxmarebas Soris 

  
 

cxrili 2 

moxmareba – tarifi 
 

weli moxmareba 
tarifi 

x x*y x^2 y=ax+b lny xlny Y=b*exp(ax) 

1997 7,4E+09 0,045 3E+08 0,002 8E+09 22,725 1,02261 7,956E+09

1998 8E+09 0,06 5E+08 0,004 8E+09 22,803 1,36816 7,917E+09

1999 9,1E+09 0,09 8E+08 0,008 8E+09 22,932 2,06384 7,839E+09

2000 7,8E+09 0,098 8E+08 0,01 8E+09 22,777 2,23218 7,819E+09

2001 7,1E+09 0,124 9E+08 0,015 8E+09 22,683 2,81274 7,752E+09

2002 7,7E+09 0,137 1E+09 0,019 8E+09 22,764 3,11873 7,719E+09

2003 7,8E+09 0,122 1E+09 0,015 8E+09 22,777 2,77884 7,757E+09
jami 5,49E+10 0,676 5E+09 0,072 159,46 15,3971 

 
a1 b1 

-2,61E+09 8,1E+09
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cxrili 3 
moxmareba – mosaxleobis raodenoba 

 

weli 
moxmareba 

y 
mos. 

raod. x xy x^2 y=ax+b lny xlny y=b2exp(a2x) 

1997 7400000000 5300000 3,922E+16 2,809E+13 7975000000 22,72475 120441153 7943907812 

1998 8000000000 5200000 4,16E+16 2,704E+13 7934782609 22,80271 118574078 7906666365 

1999 9100000000 5100000 4,641E+16 2,601E+13 7894565217 22,93154 116950855 7869599507 

2000 7800000000 5000000 3,9E+16 2,5E+13 7854347826 22,77739 113886948 7832706421 

2001 7100000000 4900000 3,479E+16 2,401E+13 7814130435 22,68336 111148467 7795986291 

2002 7700000000 4700000 3,619E+16 2,209E+13 7733695652 22,76449 106993085 7723061662 

2003 7800000000 4600000 3,588E+16 2,116E+13 7693478261 22,77739 104775992 7686855553 

jami 54900000000 3,5E+07 2,731E+17 1,734E+14  159,4616 792770578  

 
a2 b2 

4,699E-08 6192595865 

 
 
cxrili 4 

moxmareba – fuladi Semosavali 
 

weli moxmareba 
ful. 

Semos. 
xy x^2 y=ax+b lny xlny y=bexp(a2x 

1997 7,4E+09 1200 8,9E+12 1440000 8,1E+09 22,7247 27269,7 8,041E+09 

1998 8E+09 1300 1E+13 1690000 8E+09 22,8027 29643,5 7,986E+09 

1999 9,1E+09 1400 1,3E+13 1960000 8E+09 22,9315 32104,2 7,931E+09 

2000 7,8E+09 1600 1,2E+13 2560000 7,8E+09 22,7774 36443,8 7,822E+09 

2001 7,1E+09 1800 1,3E+13 3240000 7,7E+09 22,6834 40830 7,715E+09 

2002 7,7E+09 1900 1,5E+13 3610000 7,7E+09 22,7645 43252,5 7,662E+09 

2003 7,8E+09 2000 1,6E+13 4000000 7,6E+09 22,7774 45554,8 7,609E+09 

jami 5,49E+10 11200 8,8E+13 1,9E+07  159,462 255099  

 
a3 b3 

-7E-05 8,7E+09

 
sawarmoo funqciis gamoTvlis pro-

grama paskalze 

program funkcia 
type gg=array[15] of real; 
var n,I: integer; a1.b1,a2,b2,a3,b3, jamix1, 

jamix2, jamix3, jamilny,  
jamix1lny, jamix1kvad, jamiy, jamix2y, 

jamix2kvad, jamix3lny,  
jamix3kvad:real; 

 y,x1,x2,x3,y1,y2,y3k1,k2,k3,f:gg; 
begin 
 writeln(‘Semoitane wlebis raodenoba’); 
 readln(n); 
 writeln(‘Semoitane moxmarebuli eleq-

troenergiis monacemebi wlebis 

mixedviT); 
for i:=1 to n do readln(y[i]); 
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 writeln(‘Semoitane eleqtroenergiis ta-

rifis monacemebi wlebis mixed-

viT); 

for i:=1 to n do readln(x1[i]); 
writeln(‘Semoitane mosaxleobis raode-

nobis monacemebi wlebis mixed-

viT); 

for i:=1 to n do readln(x2[i]); 
writeln(‘Semoitane mosaxleobis fuladi 

Semosavlis monacemebi wlebis 

mixedviT); 

jamix1:=0; 
for i:=1 to n do jamix1:= jamix1+x1[i] 
jamilny:=0; 
for i:=1 to n do jamilny:= jamilny+ln(y[i]); 
jamix1lny:=0; 
for i:=1 to n do jamix1lny:= 

jamix1lny+x1[I]*ln(y[i]); 
jamix1kvad:=0; 
for i:=1 to n do jamix1kvad= 

jamix1kvad+sqr(x1[i]); 
a1:=(jamix1*jamilny-n*jamix1lny)/(sqr(jamix1) 

-n*jamix1kvad); 
b1:=exp((jamilny-a*jamix1)/n); 
jamix2:=0; 
for i:=1 to n jamix2 =jamix2+x2[i]; 
jamiy:=0; 
for i:=1 to n jamiy:= jamiy+y[i]; 
jamix2y:=0; 
for i:=1 to n do jamix2y:= jamix2y+x2[i]*y[i]; 
jamix2kvad:=0; 
for i:=1 to n do jamix2kvad:= 

jamix2kvad:+sqr(x2[i]); 
a2:=(jamix2*jamiy-n*jamix2y)/(sqr(jamix2)-

n*jamix2kvad); 
b2:=(jamiy-a*jamix2)/n; 
 jamix3:=0; 
for i:=1 to n do jamix3:= jamix3:+x3[i]; 
jamix3lny:=0; 
for i:=1 to n do jamix3lny:= 

jamix3lny:+x3[i]*ln(y[i]); 
jamix3kvad:=0; 
for i:=1 to n do jamix3kvad:= 

jamix3kvad+sqr(x3[i]); 
a3:=(jamix3*jamilny-n*jamix3lny)/(sqr(jamix3-

n*jamix3kvad); 
b3:=exp((jamilny-a*jamix3)/n); 
writeln(‘Semoitane x1,x2,x3-is mniSvnelo-

bebi’); 

y1:=b1*exp(a1*x1); 
y2:=a2*x2+b2; 
y3:=b3*exp(a3*x3); 
k1:=x1/(x1+x2+x3); 
k2:=x2/(x1+x2+x3); 
k3:=x3/(x1+x2+x3); 
writeln(‘gamosaSvebi eleqtroenergiis 

raodenoba tolia’); 
f:=k1*y1+k2*y2+k3*y3; 
writeln(f);  

end. 
 
3. daskvna 
amrigad, sawarmoo funqciis gamosaTvle-

lad aucilebelia eleqtroenergiis warmoe-
baze moqmed mraval faqtorTagan im faq-
torTa amorCeva, romlebic yvelaze met gav-
lenas axdenen eleqtroenergiis moTxovni-
lebis gansazRvraze. esaa: eleqtroenergiis 
tarifi, mosaxleobis raodenoba da mosax-
leobis materialuri Semosavali. ganisaz-
Rvreba funqciuri damokidebuleba warmoe-
bis moculobasa da TiToeul faqtors So-
ris da amoirCeva Sesabamisi funqcia. war-
moebis moculoba ki ganisazRvreba am funq-
ciaTa algebruli jamiT. 

 
literatura 

1. Длин 3. А. М. Математическая статистика в 
технике // Советская наука, 1958. 

2. g. CogovaZe, g. gogiCaiSvili, g. surgu-
laZe, T. Serozia, o. Sonia. marTvis avto-
matizebuli sistemebis daproeqteba da 
ageba. stu, 2002. 

3. a. guguSvili, r. xuroZe da sxv. marTvis 
Teoria. nawili pirveli. Tbilisi: teqni-
kuri universiteti, 1999. 

4. vl. sexniaiZe. rTuli sistemebis marTvis 
siZneleebis Sesaxeb // saero umaRles 
saswavlebelTa samecniero Sromebis kre-
buli, 2009 w., gv: 165-172. 

5. Мачарашвили Г.Г. Математическая модель про-
изводимой электроэнергии // Georgian Engineer-
ing News. #2, 2006, gv. 188-189. 

6. g. maWaraSvili, g. arabiZe, z. wveraiZe. 
eleqtroenergiis warmoebis marTvis sa-
warmoo funqciis Sedgena // teqnikuri un-
iversitetis SromaTa krebuli #3(461), 
2006 w., gv. 42-46. 

 
 
 



stu-s Sromebi – TRANSACTIONS OF GTU – ТРУДЫ ГТУ № 3 (477), 2010 

 

71 
 

UDC 330.115 

PRACTICAL SOLUTION FOR DETERMINATION OF VOLUME OF ELECTRICITY PRODUCTION WITH 
USING THE LEAST−SQUARES METHOD 
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Resume: The sciense and engineering achievements give the possibitity the management process in the electrical 
energy production to reach so colled artificial perfection. In the first place as such perfection is implied the perfection 
of the tasks decision methods, where mathematical methods and modelling methods are used. Their application will 
provide the receipt of multivariant, in which on the base of either criterion it is getting possible the best variant 
choise. 

 
Key words:  electric power engineering; production management; mathematical model; industrial function; weight 

of function.  
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ПРАКТИЧЕСКОЕ РЕШЕНИЕ ОПРЕДЕЛЕНИЯ ОБЪЕМА ПРОИЗВОДСТВА ЭЛЕКТРОЭНЕРГИИ С 
ПРИМЕНЕНИЕМ МЕТОДА НАИМЕНЬШИХ КВАДРАТОВ 
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Департамент компьютерной инженерии, Грузинский технический университет, Грузия, 0175, Тбилиси, ул. 
Костава, 77  

Резюме: Достижения науки и техники дают возможность достичь т.н. искусственного совершенства в 
процессе управления в выработке электроэнергии. В первую очередь под таким совершенством 
подразумевается совершенство методов решения задач, в которых используются математические методы и 
методы моделирования. Их использование обеспечит получение многовариантных решений и на основании 
того или иного критерия становится возможным выбор наилучшего варианта. 

 
Ключевые слова: электроэнергетика; управление производством; математическая модель; произ-

водственная функция; вес функции. 
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morsaTrevi TviTmtvirTavi agregatis mdgradobis gamokvleva wnevis 
centris koordinatebiT 

d. mosuliSvili*, z. balamwaraSvili, p. dundua, i. gelaSvili, m. narimaniSvili 
manqanaTmSeneblobis departamenti, saqarTvelos teqnikuri universiteti, saqarTvelo, 0175, 
Tbilisi, kostavas 77 
 
E-mail: datostu@mail.ru 

 

 
reziume: TT-4 traqtoris bazaze Seqmnilia 

morsaTrevi TviTmtvirTavi agregati (mTa) da 
mTagorian adgilebSi Catarebulia misi dina-
mikuri grZivi mdgradobis Teoriuli gamok-
vlevebi wnevis da datvirTvis koordinatebis 
mixedviT, romlebic moqmedeben wina da ukana 
balansirebis poWoWikebis RerZebze, tvirTiT, 
utvirTod da naxevrad datvirTul mdgoma-
reobaSi aRmarTsa da daRmarTze moZraobi-
sas. miRebulia wnevis centris Lp koordi-
natebis, wina da ukana patara balansirebis 
poWoWikebis RerZebis datvirTvebis, mux-
luxis wevis mxebi Zalis, traqtoris uRe-
lakze moqmedi Zalis horizontaluri mdge-
nelis, sruli datvirTvebis, jamuri wnevisa 
da balansiris araTanabari datvirTvis koe-
ficientis saangariSo formulebi sxvadasx-

va daxrisas 5α = ° -dan 40α = ° -mde (5°-iani 
gradaciiT – aRmarTsa da daRmarTze) mu-
Saobis dros. dadgenilia, rom Teoriuli 
gaangariSebiT gansazRvruli wnevis centris 
koordinatebi emTxveva wnevis centris koor-
dinatebis mniSvnelobebs, romlebic gansaz-
Rvrulia grafikuli meTodiT, Tanac damt-
kicebulia is faqti, rom wnevis centris arc 
erTi koordinati ar emTxveva geometriul 
RerZs, romelic gadis wina da ukana balan-
sirebis poWoWikebis RerZebSi da aqedan ga-
momdinare mdgradobis piroba ar irRveva. 

 
sakvanZo sityvebi: balansiri; wnevis centri; 

momentTa jami; poWoWiki; reaqtiuli momenti. 

 
 
1. Sesavali 
xe-tyis damzadebis procesis meqanizaciisa 

da avtomatizaciisaTvis gansakuTrebuli ro-
li eniWeba kompleqsur meqanizacias, romlis 
drosac yvela operacias manqana da meqanizmi 
asrulebs, muSis roli ki maTi marTvaa. 

kompleqsuri meqanizacia da avtomatizacia 
saWiro efeqts gvaZlevs mxolod damuSavebu-
li, medegi da saimedod momuSave Semsrulebe-
li meqanizmebis SemTxvevaSi, romlebic aseve 
kargad arian Seguebuli garemo pirobebs. 

specializebuli morsaTrevi TT-4 traqtori 
srulad ver akmayofilebs ekologiur moT-
xovnebs, vinaidan morTreva naxevrad dat-
virTul mdgomareobaSi da misi elementebi 
uaryofiT gavlenas axdenen garemoze. Seda-
rebiT usafrTxo morTreva ekologiuri 
TvalsazrisiT aris morTreva datvirTul 
mdgomareobaSi. es amocana gadawyda, roca 
TT-4 traqtoris bazaze Seiqmna morsaTrevi 
TviTmtvirTavi agregati (mTa). 

statiaSi Seswavlilia mTagorian adgi-
lebSi mTa-s muSaobis erT-erTi ZiriTadi 
parametri – dinamikuri grZivi mdgradoba 
aRmarTsa da daRmarTze muSaobis, rac Cat-
arebulia wnevisa da datvirTvis centris 
koordinatebis mixedviT. 

 
2. ZiriTadi nawili 
ganvixiloT mTa-s moZraoba aRmarTsa da 

daRmarTze, tvirTianad da utvirTod, dat-
virTul da naxevrad datvirTul mdgoma-
reobebSi, savali gzis sxvadasxva daxrilo-
bisas 0α = ° -dan 40α = ° -mde 5° -iani grada-
ciiT orive mimarTulebiT. 

aRmarTze mTa-s utvirToT moZraobisas, 
rodesac ferdobis daxra 5α = ° , formulebi 
aseT saxes miiReben:  

13 5cos sin 1,27
cosp

Gl GhL
G
α α

α
−

= = m; 

1 9 5 3cos ( ) sink k
jZ G l G h h
g

α α
⎧ ⎛ ⎞⎪= + − + −⎨ ⎜ ⎟
⎪ ⎝ ⎠⎩

 

( ) } }13 1 3 12sin cos : 42B kM T l h h lγ γ⎡ ⎤− − − − =⎣ ⎦ kn, 

1 18,8k kT G f= =  kn; 

2 1 1sin 64kZ G Gf Zγ= + − =  kn; 



stu-s Sromebi – TRANSACTIONS OF GTU – ТРУДЫ ГТУ № 3 (477), 2010 

 

73 
 

1 1 63
2

n qZ Z= + =  kn; 

2 2 1 sin 73
2

n qZ Z Gf γ= + − =  kn; 

1 2 136n n nZ Z Z∑ = + =  kn; 

2

1

1,15,
n

n
н n

ZK
Z

= =  

sadac 2 1, 47k kj r ω= =  m/wm2 traqtoris moZrao-

bis rezultirebuli aCqarebaa,  2,35kω =  
1/wm – wamyvani varskvlavas kuTxuri siCqare; 

13l  _ manZili mTa-s simZimis centrsa da 

ukana mcire balansiris poWoWikis RerZs 
Soris 780 mm; −1h muxluxas kvalis siRrme 

150 mm; −3h satraqtoro gzasa da balansiris 

poWoWikis RerZs Soris manZili, 400 mm. 
mTa-s moZraobisas tvirTis gareSe daR-

marTze ( 5α = ° ) formulebi miiReben Semdeg 
saxes  

15 5cos sin
cosp

Gl Gh
L

G
α α

α
−

= ; 

1 1 13 1 3( ) cos ( )( ) sink k
jZ G Q l G Q h h
g

α α
⎧ ⎛ ⎞⎪= + − + − + −⎨ ⎜ ⎟
⎪ ⎝ ⎠⎩

 

[ ] 123 1 3 :sin ( ) cosB k lM T l h hγ γ
⎫⎪− − − − ⎬
⎪⎭

; 

1 1( )k kZ G Q f= + ; 

2 1 1sink kZ G Q T Zγ= + + − ; 

1 1 2
n qZ Z= + ; 

2 2 sin
2

n
k

qZ Z T γ= + − , 

sadac 15l  aris manZili traqtoris simZimis 

centrsa da wina patara balansiris poWoWi-

kis RerZs Soris 830 mm; ,a h − Zaraiani traq-

toris simZimis centris koordinatebi, 1700 
mm, 1450 mm. 

tvirTian mTa-s daRmarTze ( 5α = ° ) moZ-
raobisas  

1 11 1

1

( ) cos ( ) sin
cosp

G Q l G Q hL
G Q

α α
α

+ − +=
+

; 

1 1 11 1 3( ) ( )( ) sink k
jZ G Q l G Q h h
g

α
⎧ ⎛ ⎞⎪= + − − − + −⎨ ⎜ ⎟
⎪ ⎝ ⎠⎩

 

[ ]5 121 3 :sin ( ) cosB k
lM T l h hγ γ

⎫⎪+ + − − ⎬
⎪⎭

; 

1 1( )kZ G Q f= + ; 

1 1 2sinkZ G Q T Zγ= + + − ; 

1 1 2
n qZ Z= + ; 2 2 sin

2
n

k
qZ Z T γ= + − ; 

sadac 11l  aris manZili traqtoris simZimis 

centrsa da wina patara balansiris poWoWi-
kis RerZs Soris, 1380 mm. 

mTa-s SoltebiT morTrevis dros naxe-
vrad datvirTul mdgomareobaSi daRmarTze, 
roca 5α = °  

9 1 4 1 2

1

sin coskн
p

kн

Gl Q l P l ph
L

G Q P
β β+ + −

=
+ +

; 

1 9 5 3 1 4 1 2 3( ) ( )k k
j jZ G l G h h Z l Z h h
g g

⎧ ′ ′= − − + − − −⎨
⎩

 

[ ]2 3 123 1 3( ) :sin ( ) cosB k
P h h lM T l h hγ γ

⎫⎪− − − + − − ⎬
⎪⎭

; 

1 1 1( ) ( sin cos ) 54k kнT G Q f P f β β= + + + = kn; 

17kнP = kn; 16P = kn; 1 53Z ′ = kn; 14BM = knm. 

2 1 1sin sink kн kZ G Q P T Zβ γ= + + + − ; 

1 1 2
n qZ Z= + ; 2 2 sin

2
n

k
qZ Z T γ= + − ; 

sadac 4 2,h h − traqtoris centris koniksa da 

mcire balansiris poWoWikis RerZze mod-
ebuli datvirTvis koeficientebia, Sesabami-

sad 700 mm, 2000 mm; 1l − muxluxis jaWvis uka-

na sayrdeni wibosa da wamyvani varskvlavas 
RerZs Soris manZili, 540 mm. 

mTa-s SoltebiT morTrevis dros naxe-
vradtvirTul mdgomareobaSi aRmarTze, ro-
ca 5α = °  

8 5 1 4 4

1

cos sin cos cos
cos cos cos

kн
p

kн

Gl Gl Q l P l
L

G Q P
α α α α

α α α
− + +

=
+ +

_ 

1 2 2 2

1

sin sin cos
cos cos cos

kн

kн

Q h P l Ph
G Q P

α α β
α α α
− +

−
+ +

 

1 8 5 3 1 4cos ( ) sin cosk k
jZ G l G h h Z l
g

α α α
⎧ ⎛ ⎞⎪ ′= − − + + −⎨ ⎜ ⎟
⎪ ⎝ ⎠⎩

 

1 2 3 2 3( ) sin ( )jZ h h P h h
g

α
⎛ ⎞′− − + − − −⎜ ⎟
⎝ ⎠

 

[ ] 123 1 3 :sin ( ) cosB k
lM T l h hγ γ

⎫⎪− + − − ⎬
⎪⎭

; 

sadac 54kT = kn; 1 53Z ′ = kn; 16P = kn; 14BM =
knm; 

2 1 1sin sink kн kZ G Q P T Zβ γ= + + + − ; 

1 1 2
n qZ Z= + ; 2 2 sin

2
n

k
qZ Z T γ= + − ; 

8l  aris manZili ukana mcire balansiris po-

WoWikis RerZsa da ukana sagoravs Soris, 260mm. 
gamoTvlebis Sedegebi mTa-is muSaobis 

maCveneblebiT morTrevaze datvirTul da na-
xevrad datvirTul mdgomareobaSi, tvirTiT 
da utvirTod, sxvadasxva daxris ferdobze 

( )0 35°− °  – daRmarTsa da aRmarTze wnevis 

centris koordinatebiT Setanilia cxrilSi. 
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3. daskvna 
gadawyvetilia usafrTxo morTrevis sakiT-

xi ekologiuri TvalsazrisiT  _ mTa-iT 
morTreva xorcieldeba morebiT mTlianad 
datvirTul mdgomareobaSi. amiT sortimen-
tebis naxevrad datvirTul morTrevasTan 
SedarebiT, garemoze zemoqmedeba da kerZod 
uaryofiTi gavlena mozardze 5-jer mcirde-
ba. 

amasTan Catarebulia gamokvlevebi mTa-ze 
mdgradobis zRvruli SesaZleblobebis da-
sadgenad mTiani tyis qanobebze eqstrema-
lur pirobebSi eqspluataciis dros. miRe-
bulia, rom wnevis centris koordinatebi 

,pL  romlebic gansazRvrulia Teoriuli 

gaangariSebebiT, rogorc mTa-is mdgrado-
bis kriteriumi sxvadasxva reJimSi moZrao-
bisas, emTxveva wnevis centris koordinate-
bis mniSvnelobebs, romlebic gansazRvru-

lia grafikuli meTodiT ( lgr ), an kidev 

mciredaa gadaxrili grafikuli meTodiT 
gansazRvruli sidideebisagan, rogorc es 
kargad Cans cxrilidan.  gaangariSebebi im 
faqtsac amtkicebs, rom arc erTi wnevis 

centris koordinati ar emTxveva geome-
triul RerZs, romelic gadis wina an ukana 
balansirebis RerZebSi, da amrigad, mdgra-

dobis piroba 5pl L l≤ ≤gr  ar irRveva. 
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UDC 634.0.36 

RESEARCH OF STABILITY OF THE LOGWAY SELF-LOADER AGGREGATE WITH THE CO-ORDINATES 
OF THE CENTER OF PRESSURE 

D. Mosulishvili, P. Balamtsarashvili, P. Dundua,  I. Gelashvili, M. Narimanishvili 
Department of Machine Building, Georgian Technical University, 77, Kostava str, Tbilisi, 0175, Georgia 

 
Resume: There is solved the problem about the creation of the logway self-ioader Aggregate (LSA) on the base of 

the tractor TT4 and there are conducted the theoretic researches of its dynamic longitudinal stability in the condition 
of mountain, according to the co-ordinates of the pressure and loading, which are acting on the front and back bal-
ance-beam axle journal, with the load, without the load, in the half-loading condition, during the movement on the 
rise and on the slope. There is received the co-ordinates of the centre of pressure Lp and also calculation formulas of 
active loadings on the axle journal of the front and back small balance-beam, of tangential force of the caterpillar trac-
tion, of the horizontal showings of active force on the tractor, of complete loadings, of total pressure and unequal 
loading coefficient active balance-beam, of the different biases from 5α = °  till 40α = °  till during the working.    
(With 50 gradation, both – with the direction of rise and slope). 

There is established, that the co-ordinates of the centre of defined pressure coincides to the meanings of the co-
ordinates of the centre of pressure with theoretical calculation, which are defined with the graphical method, here-
with is affirmed the fact, that none of the co-ordinates of the centre of pressure coincide to the geometric axis, which 
goes in the front and back  balance-beam axle  and with all ensuing consequences the condition of stability does not 
breach. 

 
Key words: beam; centre of pressure; sum moments; axle journal; reactive moment. 
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УДК 634.0.36 

ИССЛЕДОВАНИЕ УСТОЙЧИВОСТИ ТРЕЛЕВОЧНОГО САМОПОГРУЖАЮЩЕГО АГРЕГАТА ПО 
КООРДИНАТАМ ЦЕНТРА ДАВЛЕНИЯ 

Мосулишвили Д.И., Баламцарашвили З.Г., Дундуа П.Б., Гелашвили И.Н.,  
Нариманишвили М.Г.  
Департамент машиностроения, Грузинский технический университет, Грузия, 0175, Тбилиси, ул. Костава, 77  

Резюме: На базе трактора ТТ4 создан трелевочный самопогружающий агрегат (ТСА). В горных условиях 
проведено динамическое исследование балансировочных осей трактора в загруженном и частично 
загруженном положениях. Получены координаты центра давления Lp, формулы для расчета нагрузок на 
переднюю и заднюю оси балансировочных цапф, горизонтальной составляющей силы, действующей на 
трактор, а также формулы для расчета коэффициентов при различных уклонах движения трактора  5 40α = °÷ ° . 

 
Ключевые слова: балансир; центр давления; сумма моментов; цапфа; реактивный момент. 

 
 

miRebulia dasabeWdad 22.01.10 

 

 
 
 
uak 634.0.36 
modernizebuli morsaTrevi TviTmtvirTavi agregatis mdgradobis  
gamokvleva dawolis centris koordinatebiT 

d. mosuliSvili*, z. balamwaraSvili, p. dundua, i. gelaSvili, m. narimaniSvili 
manqanaTmSeneblobis departamenti, saqarTvelos teqnikuri universiteti, saqarTvelo, 0175, 
Tbilisi, kostavas 77 
 
E-mail: datostu@mail.ru 

 

 
reziume: Catarebulia morsaTrevi TviT-

mtvirTavi agregatis (mTa) mdgradobis gamok-
vleva dawolisa da datvirTvis centrebis 
koordinatebis mixedviT, romlebic moqmede-
ben wina da ukana balansirebis poWoWikebis 
RerZebze. pirvel rigSi kvlevebi Catarebu-
lia mTa-s moZraobisas gzis horizontalu-
ri monakveTze ( 0α = ° ) tvirTiT da utvir-
Tod. miRebulia formulebi dawolis cen-
tris koordinatis, wina da ukana patara ba-
lansirebis RerZebze datvirTvebis, balan-
sirebze jamuri dawolisa da balansiris 
araTanabari datvirTvis koeficientis saan-
gariSod. kvlevebis Sedegad miRebulia das-
kvna, rom dawolis centris koordinati (Lp), 
gansazRvruli Teoriuli gaangariSebiT, ro-
gorc traqtoris mdgradobis kriteriumi 
mTa-s sxvadasxva reJimSi muSaobisas, emTxve-
va dawolis centris koordinatis mniSvne-
lobebs (lgr.), romlebic gansazRvrulia gra-
fikuli meTodiT, amasTan damtkicebulia, 
rom arc erTi dawolis centris koordina-

ti ar emTxveva geometriul RerZs, romelic 
gadis wina da ukana balansirebis RerZebSi. 

 
sakvanZo sityvebi: dawolis centri; dina-

mikuri mdgradoba; balansiris RerZi; koor-
dinati; araTanabari datvirTvis koeficien-
ti. 

 
 
1. Sesavali 
specializebuli morsaTrevi TT4 traqto-

ri, Tu mas tyekafidan morebi naxevrad dat-
virTuls gamoaqvs, srulad ver akmayofilebs 
ekologiur moTxovnebs, gansakuTrebiT I 
jgufis tyeebidan gamotanisas. mizezi erTia 
– morTrevisa da misi elementebis uaryofi-
Ti gavlena garemoze. ekologiuri Tvalsa-
zrisiT SedarebiT usafrTxoa xe-tyis mTli-
anad datvirTul mdgomareobaSi morTreva [1-
5]. am teqnologiis gamoyenebis SemTxvevaSi, 
sortimentis naxevrad datvirTul mdgomare-
obaSi morTrevasTan SedarebiT, garemoze ze-
moqmedeba da kerZod uaryofiTi gavlena mo-
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zardze mcirdeba 5-jer, xolo niadagze 3,5-
jer. miwaze TreviT transportirebasTan Se-
darebiT igive maCveneblebi mcirdeba Sesaba-
misad 9-jer da 5-jer [6]. 

aRniSnulTan dakavSirebiT merqnuli ma-
salebis damuSavebis mimarTulebis specia-
listebis mier Seiqmna morsaTrevi TviT-
mtvirTavi agregati [3, 4], romliTac xorci-
eldeba xe-tyis transportirebis teqnolo-
giuri procesi mTlianad datvirTul mdgo-
mareobaSi.  

aRniSnulTan dakavSirebiT saWiro gaxda 
tyekafze mTa-s axali teqnologiuri aRWur-
vilobiT moZraobisas dinamikuri mdgrado-
bis parametrebis gamokvleva. 

 
2. ZiriTadi nawili 
gamokvlevebi Catarebulia mTa-s mdgrado-

bis zRvruli SesaZleblobebis dasadgenad 
pirvel rigSi mTa-s gzis horizontalur 

monakveTze ( 0α = ° ) moZraobs dros. yvelaze 

miRebuli meTodia mTa-s mdgradobis dadge-
na wnevisa da datvirTvis koordinatebis 
mixedviT, romlebic moqmedeben wina da uka-
na balansirebis poWoWikebis RerZebze, 
tvirTiT da utvirTod. 

dawolis centris koordinatis sapovne-
lad viyenebT Semdeg formulas 

 9 5cos sin
cosp

Gl Gh
L

G
α α

α
−

= ,  (1) 

sadac G aris dautvirTavi traqtoris masa, 

18600 kg; α  _ gzis awevis kuTxe, 0° ; 9 5,l h −
traqtoris simZimis centris koordinatebi 
ukana mcire balansiris poWoWikis RerZidan 
– 1370 mm, 1110 mm. 

imasTan dakavSirebiT, rom traqtori mo-
Zraobs gzis horizontalur monakveTze ut-
virTod, naxevrad datvirTul da datvir-
Tul mdgomareobebSi G, α  da h sidideebs 
eqneba sxvadasxva mniSvneloba. 

datvirTva, rogorc wina, ise ukana ba-
lansirze gamoiTvleba formuliT 

 1
12

M
Z

l
σ∑= ,  (2) 

sadac Mσ∑  momentTa jamia; 

 12l − wina da ukana balansirebis poWoWi-

kebis RerZebs Soris manZili, 2200 mm. 

 2 1 1cos cos sin sin ,k k kнZ G Q T P Zα α γ β= + + + −  (3)  

sadac kG −traqtoris masa savali nawilis 

gareSe, 9400 kg; 1Q − Zaraze datvirTuli 

sortimentis moculobiTi masa, 5000 kg; kT −
muxluxis wevis mxebi Zala; kнP − jalambris 

wevis Zala, romelic iWers mors traqtoris 
kexze; γ − muxluxa jaWvis daxris kuTxe, 

25 50′° ; β − Sekvrasa da gzas Soris arsebu-

li kuTxe, 11 20′° .  

1,   ,   ,   k kнT Z P P′  da BM  gamoiTvleba Semdegi 

formulebiT: 

 1 1 1( ) ( sin cos ),k kнT G Q f P f β β= + + +   (4) 

 1 1 sin ,kнZ Q P β′ = +   (5) 

 cos ,kнP P β=   (6) 

 2 2

2cos sinkн
Q fP

fβ β
=

+
,  (7) 

 B k kM T r= ,  (8) 

sadac 1f  aris traqtoris moZraobis wina-

Robebis koeficienti _ 0,2; P −traqtoris 
uRelakze moqmedi Zalis horizontaluri 

mdgeneli, kn; 2Q − morebis masa, 3000 kg; 2f −
morebis miwaze Trevis winaaRmdegobis koe-

ficienti, _0,6; BM − muxluxaze gadacemis 

reaqtiuli momenti, kn; kr − wamyvani var-

skvlavas dinamikuri radiusi, 266 mm. 
Semdeg gamoTvlebSi aRniSnuli saangari-

So formulebi Seicvleba tyis tvirTebis 
transportirebis xerxis SecvlasTan erTad: 
aRmarTi, daRmarTi, datvirTuli, dautvir-
Tavi, naxevrad datvirTuli. 

mTa-s moZraobisas gzis horizontalur 
monakveTze ( 0α = ° ) utvirTod gveqneba 

  

 
[ ]9 5 3 3 1 2

1
12

( ) sin ( ) cosk k B k
jG l G h h M T l h h
gZ

l

α α+ − − − − −
= ,  (9) 

 ZTGZ kk −= γsin2 ,  (10) 

 1GfTk =   (11) 
 

sadac 3h  aris satraqtoro gzisa da balan-

siris poWoWikis RerZs Soris manZili, 400 

mm; −j traqtoris moZraobis rezultirebu-

li aCqareba 1,45 m/wm2; 3 1,   l h − wamyvani 

varskvlavas RerZis koordinatebi 700 mm, 650 
mm. 

1
nZ , sruli datvirTva wina patara balan-

siris RerZze, savali nawilis mTeli masis 
gaTvaliswinebiT gamoiTvleba formuliT 
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 1 1 2
n qZ Z= + ,  (12) 

sadac q savali nawilis masaa. 

2
nZ , sruli datvirTva ukana patara balan-

siris RerZze, savali nawilis masis gaTva-
liswinebiT gamoiTvleba formuliT 

 2 2 sin
2

n
k

qZ Z T γ= + − .  (13) 

jamuri wneva tolia 

 1 2
n n nZ Z Z∑ = + .  (14) 

balansiris araTanabari datvirTvis koe-
ficienti 

 2

1

n
n
n n

ZK
Z

.  (15) 

datvirTuli mTa-s moZraobisas gzis 
horizontalur monakveTze ( 0α = ° ) formu-
lebi miiReben Semdeg saxes: 

 1 13

1

( )
,p

G Q l
L

G Q
+

=
+

  (16) 

sadac 13l  manZili traqtoris simZimis 

centrsa da ukana balansiris poWoWikis 
RerZs Soris, 780 mm. 

1 1 13 1 5 3( ) ( )( )k k
jZ G Q l G Q h h
g

⎧
= + − + − −⎨
⎩

 

 [ ]}3 1 3 12sin ( ) cos : ,B kM T l h h lγ γ− − − −   (17)  

 2 1 1sink kZ G Q T Zγ= + + − ,  (18) 

 1( )k kT G Q f= + ,  (19) 

 2 2 sin
2

n
k

qZ Z T β= + − .  (20) 

gamoTvlebis Sedegebi, romlebic miRe-
bulia mTa-s tvirTiT da utvirTod gzis 
horizontalur monakveTze moZraobisas, mo-
cemulia cxrilSi. 

 

cxrili 
 

datvirTuli mTa 

Zariani utvirTo mTa sortimentebis morTreva Zaraze 

mTlianad datvirTul mdgomareobaSi 

grl
Lp  1

nZ  2
nZ  nZ∑  

n
нK  

grl
Lp  1

nZ  2
nZ  nZ∑  

n
нK  

0,8
0,8

 53 133 186 2,5 
0,8
0,8

 66 70 136 1,06 

 
3. daskvna 
gaangariSebis Sedegad miRebuli maCve-

neblebi saSualebas iZleva gakeTdes das-

kvna, rom dawolis pL  koordinatebi gan-

sazRvruli Teoriuli gaangariSebiT, ro-
gorc mTa-s mdgradobis kriteriumi sxva-
dasxva reJimSi moZraobisas emTxveva dawo-

lis centris grl  koordinatebis mniSvne-

lobebs romlebic gansazRvrulia grafiku-
li meTodiT an mcired gansxvavdebian gra-
fikuli meTodiT gansazRvruli sidideebi-
sagan. gaangariSebebi amtkicebs im faqtsac, 
rom arc erTi dawolis centris koordi-
nati ar emTxveva geometriul RerZs, ro-
melic gadis wina an ukana balansiris 

RerZSi, da amrigad, 5pl L l≤ ≤gr  

damokidebulebiT gamosaxuli mdgrado-

bis piroba ar irRveva. 
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UDC 634.0.36 

RESEARCH OF MODERNIZED LOGWAY SELF-LOADER AGGREGATE WITH THE CO-ORDINATES OF 
THE CENTER OF PRESSURE 

D. Mosulishvili, P. Balamtsarashvili, P. Dundua, I. Gelashvili, M. Narimanishvili 
Department of Machine building, Georgian Technical University, 77, Kostava str, Tbilisi, 0175, Georgia 

Resume: There was conducted the research of the stability of logway self-ioader aggregate (LSA), according to the 
coordinates of the Pressure and loading, which are acted on the front and back balance-beam axle journal, at first the re-
searches are conducted on the horizontal section of road during the time of movement of LSA ( 0α = ° ), with load and 
without load. There are received the formulas to calculate the coordinates of centre of the Pressure, the loadings on the 
front and back small balance-beam, active total pressure on the balance-beam and unequal loading on the balance-beam. 

There is given the conclusion with the received showings, that the coordinates of centre of the pressure(lp), with 
the defined theoretical calculation, which as the criterions of the stability of the tractor, during the working in differ-
ent regime of LSA are coincide to the meanings of co-ordinates of the centre of the pressure (1 gr), which are defined 
with the graphic method, herewith is certified the fact, that none of coordinate of the centre of pressure does not 
coincide to the geometric axis, which goes in the front and back balance-beam axle. 

 

Key words:  centre of pressure; dynamic stability; axle of beam; co-ordinate; unequal loading coefficient. 

 
 

УДК 634.0.36 

ИССЛЕДОВАНИЕ УСТОЙЧИВОСТИ КООРДИНАТЫ ЦЕНТРА ДАВЛЕНИЯ МОДЕРНИЗИРОВАННОГО 
ТРЕЛЕВОЧНОГО САМОПОГРУЖАЮЩЕГО АГРЕГАТА 

Мосулишвили Д.И., Баламцарашвили З.Г., Дундуа П.Б., Гелашвили И.Н., Нариманишвили М.Г. 
Департамент машиностроения, Грузинский технический университет, Грузия, 0175, Тбилиси, ул. Костава, 77  

Резюме: Проведено исследование устойчивости трелевочного самопогружающего агрегата в зависимости 
от давления и координат нагрузки, которые влияют на переднюю и заднюю оси балансировочных цапф. 

В первую очередь исследования проведены во время движения трелевочного самопогружающего агрегата 
(ТСА) на горизонтальном участке дороги ( 0α = ° ) с грузом и без груза. Получены формулы для расчетов 
координаты центра давления, нагрузки на оси переднего и заднего малых балансиров, суммарной тяги, 
приходящейся на балансир, и неравномерной нагрузки, приходящейся на балансир. 

 
Ключевые слова:  центр давления; динамическая устойчивость; ось балансира; координата; коэффициент 

неравномерной нагрузки. 
 

miRebulia dasabeWdad 22.01.10 
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reziume: gadaWrilia Zraviani vagonis 

gaumjobesebuli samuxruWo berketuli gada-
cemis zogierTi gamomavali parametris dina-
mikuri sizustis amocana. samuxruWo gadace-

mis idealuri da realuri dinamikuri mod-
elebis mixedviT miRebulia RreCoebian sax-
srul SeerTebebSi reaqciisa da xaxunis Za-
lebis, aseve kinematikuri parametrebis si-
zustis analizuri gamosaxulebani. sizustis 
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miRebuli mniSvnelobani iTvaliswinebs samu-
xruWo cilindris Wokis mier Seqmnil samu-
xruWo Zalis zemoqmedebasa da aseve samux-
ruWo xundis dawolis Zalas vagonis Tvlis 
gorvis zedapiris mimarT. 

 
sakvanZo sityvebi: RreCo; sizuste; dinami-

kuri modeli; berketi; inerciis Zala. 

 
 
1. Sesavali 
eleqtromatareblis Zraviani vagonis av-

tomaturi samuxruWo sistema aRWurvilia 
samuxruWo berketuli gadacemiT, romelic 
Seicavs berketebisa da saxsruli SeerTebe-
bis did raodenobas. damuSavebulia am ga-
dacemis gaumjobesebuli varianti [6], rode-
sac Semadgeneli berketebis raodenoba nak-
lebia da gamokvlevisTvis misaRebia stan-
dartuli programebi [3, 5], magram realuri 
dinamikuri datvirTvebisa da kinematikuri 
parametrebis sizustis dadgenis mizniT au-
cilebelia saxsrul SeerTebebSi Seqmnili 
gazrdili RreCoebis gaTvaliswineba. saWi-
roa dadgindes RreCoTi gamowveuli damate-
biTi moZraobis fizikuri arsi da sizuste 
gamomavali parametrebisaTvis, roca sax-
sruli SeerTebebis elementebi Tavisufal 
an kontaqtur moZraobas asruleben. msgavsi 
amocanebi gadaiWra satvirTo da samgzavro 
samuxruWo berketuli gadacemebisaTvis [7, 
8], magram eleqtromatareblis Zraviani va-
gonis samuxruWo gadacemisTvis, romelic 
xasiaTdeba garkveuli TaviseburebebiT, es 
amocana problemuria. sagulisxmoa, rom sa-
muxruWo gadacemis gamomavali parametrebi 
did gavlenas axdens samuxruWo xundebis 
teqnikur mdgomareobaze [2], amitom  unda 
arsebobdes am parametrebis sizustis da-
saSvebi diapazoni. Zraviani vagonis samux-
ruWo berketuli gadacemis sizustis amoca-
nis gadawyveta SesaZlebelia sizustis zo-
gadi Teoriis [4] mixedviT da cnobili saan-
gariSo ricxviTi meTodebis [1] gaTvaliswi-
nebebiT. miuxedavad amisa, am amocanis gada-
wyveta moiTxovs gansakuTrebul midgomas, 
rac aixsneba gadacemis specifikuri damate-
biTi moZraobebiT. 

 
2. ZiriTadi nawili 
Zraviani vagonis samuxruWo berketuli ga-

dacemis gamomavali parametrebis sizustis 
gamokvlevis mizniT vsargeblobT am gadace-
mis realuri dinamikuri (nax. 1) da idealuri 
(nax. 2) modelebiT.  

realuri dinamikuri modelis (nax. 1) 
mixedviT AO1BCDFE samuxruWo gadacema, sax-

srul 0-1, 1-2 da 2-5 SeerTebebSi 1Δ , 2Δ  da 

3Δ  RreCoebiT, moTavsebulia uZrav XOY 
koordinatTa sistemaSi. samuxruWo cilin-

dridan ganviTarebuli BCF  Zala modebulia 

BO1A amZravi berketis bolo A saxsarSi, 

xolo samuxruWo E xundi BF  ZaliT awveba 

R_radiusiani vagonis Tvlis gorvis zeda-
pirs. RreCoebian saxsrul SeerTebebSi moq-
medebs normaluri reaqciisa da Sesabamisi 
xaxunis Zalebi. 

 

 
 

nax. 1. samuxruWo berketuli  
gadacemis realuri dinamikuri modeli 

 
idealuri modeli, romelic iTvaliswi-

nebs gadacemis mxolod geometriul da 
Zalur parametrebs, mocemulia aseTi saxiT 
(nax. 2), sqemaze yvela Zaluri parametri 
gamosaxulia nulovani indeqsiT. 

mocemuli gadacemis parametrebis dinami-
kuri sizuste ganisazRvreba orive sqemis 
erTsaxela parametrebis sxvaobiT, 

(0)

(0)

;

.

n n n
i i i

i j i j i j
fr fr fr

F F F

F F F− − −

⎫Δ = − ⎪
⎬

Δ = − ⎪⎭
    (1) 

realuri dinamikuri modelis (nax. 1) mix-

edviT reaqciis 
nF1  normaluri Semdgeni ga-

nisazRvreba BC berketis C saxsris mimarT 
Sedgenili momentebis gantolebidan: 

 

 0 1
1 1 1 1( ) sin sinn

C frM BC F l F lσ σ−∑ = − + −  

 1
1 1| | sin cos

2BC
ld F l Gθ θ− − +  

 2 1sin cos 0
2 2i ix iy
l lM F Fθ θ+ + + = , (2) 
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sadac 1 1d AO O B=  inerciis Zalis momenti 
2

1

12i i
lM m ϕ= − , xolo simZimis 1S  centris 

inerciis Zalis gegmilebi 1 1ix SF m X= −  da 

1 1iy SF mY= − , aseve 

12 2
11

2 21
1 1

212
1

2
1 12 2

1

1

1

cos ( sin cos );
2

sin ( cos sin );
2

( cos cos );cos

sin ( cos sin ) sin
cos

S

S

lX x l

lY y l a

y y l ll

l l y y l
l

ω α θ θ θ θ

ω θ θ θ θ

θ ω α ϕ ϕθ

θ θ θ ϕ ϕ ϕ ϕ ω αθ

⎫
⎪
⎪
⎪
⎪
⎪
⎬
⎪
⎪
⎪

⎡ ⎤⎪
⎢ ⎥⎪⎣ ⎦⎭

= − − +

= − + −

= − − +

= + − + − +

 (3) 

1
nF  Semdgenis Sesabamisi 1(0)

nF -is mniSvne-
loba ganisazRvreba idealuri modelis 
(nax. 2) mixedviT. pirvel rigSi momentebis 

gantolebidan vsazRvravT 
0 1

(0)frF −
 xaxunis Za-

lis mniSvnelobas C saxsrul SeerTebaSi 
 

0 1 1
(0) 1 1 0 1 0( ) | | sin cos

2C fr BC
lM BC F l d F l Gθ θ−∑ = − − +  

 1
(0) (0) 0 (0) 0sin cos 0

2i ix iy
lM F Fθ θ+ + + = .   (4)             

(4) gantolebaSi  

( )

( )
( )

2 21
1(0) 0 0 0 0

2 21
1(0) 0 0 0 0

0 2 0 0
1 0

2 2 2
0 1 0 6 2 0 0 0 0

1 0

cos sin cos ;
2

sin cos sin ;
2

1 cos cos ;
cos

1 sin sin ( cos sin .
cos

S

S

lX l

lY l

l l
l

l l l
l

ω α θ θ θ θ

ω α θ θ θ θ

θ ϕ ϕ ω α
θ

θ θ θ ω α ϕ ϕ ϕ ϕ
θ

⎫= − − + ⎪
⎪
⎪= + − ⎪⎪
⎬
⎪= −
⎪
⎪
⎪⎡ ⎤= + + −⎣ ⎦ ⎪⎭

(5) 

 
 

nax. 2. samuxruWo berketuli gadacemis idealuri modeli 
 

idealuri modelis mixedviT 
nF )0(1 -is pov-

nisTvis vagegmarebT BC berketis moqmed 
Zalebs OX RerZis mimarT: 

1(0) 0| | cosn
BCd F F θ− − −  

 0 1
(0) 0 (0)sin 0fr ixF Fθ−− + = .  (6) 

algebruli gardaqmnebis Semdeg miviRebT 

1(0)
nF -is mniSvnelobebs. 

sabolood normaluri 1
nF  reaqciisa da 

Sesabamisi 2
0 1
f

F −  xaxunis dinamikuri sizuste 

iangariSeba formulebiT: 

 1 1 1(0)

(0)

;

.

n n n

i j i j i j
fr fr fr

F F F

F F F− − −

⎫Δ = − ⎪
⎬

Δ = − ⎪⎭
    (7) 

(7) sistemisaTvis sabolood SeiZleba da-
iweros: 

        

|
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 {12 2
1 1 1 1 2 1 3 1 1

1sin sin ( ) (sin cos )
2

n
fr fr frF K sign K K m lσ σ γ γ γ ω α α

− ⎛⎡ ⎤Δ = + + + + −⎜⎣ ⎦ ⎝
 

       ( ) ( )2 21 1
1 1sin sin cos cos cos sin

2 2
l lx yθ θ θ θ θ θ θ θ θ θ⎡ ⎤ ⎡ ⎤− − + − + + −⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦

 

       ( )2 2 2
1 2 2 1

1 sin cos sin sin
6cos

l l y y lθ θ ϕ ϕ ϕ ϕ ω α
θ
⎡ ⎤− + − + − + −⎣ ⎦  

       } ) ( )2 21
1 0 0 0 0

0

1cos | | sin cos sin cos
cos 2BC

lg d F m lθ θ ω α θ θ θ θ
θ

⎛ ⎡ ⎤− − − + + −⎜ ⎢ ⎥⎣ ⎦⎝
 

       ( )2 2
0 1 0 0 1 0 0

0

1 1| | 1 sin sin cos sin
2 6cosBCd F m g lθ θ θ θ θ

θ
⎧

⎡− + − − +⎨ ⎣
⎩

 

       ( ) ( )2 2 2 21
2 0 0 0 0 0 0 0 0 0sin cos sin sin cos sin cos

2
ll l lω α ϕ ϕ ϕ ϕ θ ω α θ θ θ θ⎡ ⎤⎤+ + − + + + −⎢ ⎥⎦ ⎣ ⎦

 

 ( )2 21
0 0 0 0 0cos sin cos sin

2
llθ ω α θ θ θ θ

⎞⎫⎡ ⎤− + − ⎟⎬⎢ ⎥ ⎟⎣ ⎦⎭⎠
.  (8) 

         {0 1 2 2
1 1 2 1 3 1 1

1( ) (sin cos )
2fr fr fr frF K sign K K m lγ γ γ ω α α− ⎛Δ = − + + + −⎜

⎝
 

        ( ) ( )2 21 1
1 1sin sin cos cos cos sin

2 2
l lx yθ θ θ θ θ θ θ θ θ θ⎡ ⎤ ⎡ ⎤− − + − + + −⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦

 

        ( )2 2 2
1 2 2 1

1 sin cos sin sin
6cos

l l y y lθ θ ϕ ϕ ϕ ϕ ω α
θ
⎡ ⎤− + − + − + −⎣ ⎦  

        } 2 2
0 1 0 1 0 0

0

1 1cos | | sin cos sin sin
2 6cosBCg d F m g l lθ θ θ θ θ ω α

θ
⎧

⎡− − − − + +⎨ ⎣
⎩

 

         ( ) ( )2 2 21
2 0 0 0 0 0 0 0 0 0cos sin sin cos sin cos

2
ll lϕ ϕ ϕ ϕ θ ω α θ θ θ θ⎡ ⎤⎤+ − + + + −⎢ ⎥⎦ ⎣ ⎦

 

( )2 21
0 0 0 0 0cos sin cos sin

2
llθ ω α θ θ θ θ

⎞⎫⎡ ⎤− + − ⎟⎬⎢ ⎥ ⎟⎣ ⎦⎭⎠
.                          (9) 

 

 

1-2 saxsrul SeerTebaSi 
nF2  reaqciisa da 

Sesabamisi 
21−

frF  xaxunis Zalis gansazRvris 

mizniT SevadgenT momentebis gantolebebs B 
saxsris mimarT. aseTive gantolebebs Sevad-
genT idealuri modelis mixedviT (nax. 2) 

nF )0(2  reaqciisa da 
21

)0(
−

frF  xaxunis Zalis gan-
sazRvris mizniT. sabolood miiReba reaqci-
isa da xaxunis Zalebis sizustis gamosa-
xuleba. 

( )2 2 2
2 1 1 2 2 1

1 1 sin cos sin sin
2 6cos

nF m l l y y lθ θ ϕ ϕ ϕ ϕ ω α
θ

⎛ ⎧ ⎡ ⎤Δ = + − + − + +⎨⎜ ⎣ ⎦⎩⎝
 

         ( )2 2 21
1 1sin cos sin cos cos sin

2
lx l y lθ ω α θ θ θ θ θ ω α⎡ ⎤ ⎡+ − − + + − +⎢ ⎥ ⎣⎣ ⎦

 

       ( ) [21 cos sin cos | | cos sin  sin
2 B
l g f Fθ θ θ θ θ β θ η

⎞⎫⎤+ − − + −⎟⎬⎥ ⎟⎦ ⎭ ⎠
 

         
12

1 1 2 2 2 3 2
0

1sin ( ) | cos
cosfr fr fr BK sign K K f Fη γ γ γ β

θ
− ⎛
⎤− + + − +⎜⎦

⎝
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         ( )2 21
1 0 0 0 0cos sin cos

2
lm lω α θ θ θ θ⎡ ⎤+ + + +⎢ ⎥⎣ ⎦

0 1 0

1| | cos sin cos
2

f m gβ θ θ
⎧

− +⎨
⎩

 

         ( )2 2 2
1 0 0 2 0 0 0 0

0

1 sin sin cos sin
6cos

l l lθ θ ω α ϕ ϕ ϕ ϕ
θ

⎡ ⎤+ + + − −⎣ ⎦  

       ( )2 2 21
0 0 0 0 0 0sin cos sin cos cos sin

2
ll lθ ω α θ θ θ θ θ ω α

⎡⎡ ⎤− + + − +⎢⎢ ⎥⎣ ⎦ ⎣
 

 ( )21
0 0 0 0cos sin

2
l θ θ θ θ

⎞⎫⎤+ − ⎟⎬⎥ ⎟⎦⎭⎠
.   (10) 

          0 2 2 2
1 2 2 2 3 2 1 1

1 1( ) sin
2 6cosfr fr fr frF K sign K K m lγ γ γ θ θ

θ
− ⎛ ⎧ ⎡Δ = − + + +⎨⎜ ⎣⎩⎝

 

         ( )2 2 2
2 2 1 1cos sin sin sin cosl y y l x lϕ ϕ ϕ ϕ ω α θ ω α⎡+ − + − + + − −⎣  

         ( ) ( )2 2 21 1
1sin cos cos sin cos sin

2 2
l ly lθ θ θ θ θ ω α θ θ θ θ⎡ ⎤− + + − + − −⎢ ⎥⎣ ⎦

 

         
12

1 1 2 2 2 3 2| | cos sin sin sin ( )cos B fr fr frf F K sign K Kg β θ η η γ γ γθ
−⎞⎫ ⎡ ⎤+ − + + −− ⎟⎬ ⎣ ⎦⎟⎭ ⎠

 

         2 2
0 1 0 1 0 0

0

1 1| | cos sin cos sin sin
2 6cosBf F m g l lβ θ θ θ θ ω α

θ
⎧

⎡− + + + +⎨ ⎣
⎩

 

         ( ) ( )2 2 21
3 0 0 0 0 0 0 0 0 0cos sin sin cos sin cos

2
ll lϕ ϕ ϕ ϕ θ ω α θ θ θ θ⎡ ⎤⎤+ − − + + −⎢ ⎥⎦ ⎣ ⎦

 

 ( )2 21
0 0 0 0 0cos sin cos sin

2
llθ ω α θ θ θ θ

⎫⎡ ⎤− + − ⎬⎢ ⎥⎣ ⎦⎭
.                           (11) 

  

ganxiluli wesiT ganisazRvreba 2-5 sax-

srul SeerTebebSi reaqciisa da xaxunis 

Zalebis sizustis mniSvnelobebi.  

 

3. daskvna 
1. Zraviani vagonis samuxruWo berketuli 

gadacemis realuri da idealuri modelebis 

geometriuli wyobis mixedviT SesaZlebeli 

gaxda zogierTi gamomavali parametris si-

zustis mniSvnelobis gansazRvra. 

2. sizustis amsaxveli tolobebi Cawe-
rilia formiT, romelic saSualebas iZ-

leva ganisazRvros gamomavali parametre-

bis funqciuri sizustis mniSvneloba ga-
dacemis yvela saxis damatebiTi moZra-
obisaTvis nebismieri sididis RreCoebis 

arsebobisas. 

3. sizustis analizuri gamosaxulebebis 

manqanuri gaangariSebisas miRebuli Sede-
gebis mniSvnelobani gansazRvruli iqneba 

saxsruli SeerTebebis elementebis sxva-
dasxva xaxunis koeficientis mixedviT. 
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UDC 62-597 

INFLUENCE OF INCREASED CLEARANCE ON ACCURACY OF OUTPUT PARAMETERS OF BRAKE  
LEVER TRANSMISSION OF ELECTRIC TRAIN MOTOR CAR 

Sharashenidze G., Sharvashidze A., Dolidze M., Kurtanidze P., Sharashenidze S. 
Department of transport, Georgian Technical University, 77, Kostava str, Tbilisi, 0175, Georgia 

Resume: Ihere is solved tze problem of dynamic and kinematic accuracy of some output parameters of the motor 
car improved brake lever transmission. According to the ideal and real dynamic models of brake transmission are re-
ceived analytical expressions of accuracy of friction and reaction forces, as well as the kinematic parameters in joint 
connections with clearances. The received expressions of accuracy consider developed by the brake cylinder rod brake 
force as well as pressing force of brake shoe concerning the car wheel roll surface. 

 
Key words:  clearance; accuracy; dynamic model; lever; force of inertia.   
 

 

 
УДК 62-597 

ВЛИЯНИЕ УВЕЛИЧЕННОГО ЗАЗОРА НА ТОЧНОСТЬ ВЫХОДНЫХ ПАРАМЕТРОВ ТОРМОЗНОЙ 
РЫЧАЖНОЙ ПЕРЕДАЧИ МОТОРНОГО ВАГОНА ЭЛЕКТРОПОЕЗДА   
Шарашенидзе Г.С., Шарвашидзе А.М., Долидзе М.Г., Куртанидзе П.Р., Шарашенидзе С.Г. 
Департамент транспорта, Грузинский технический университет, Грузия, 0175, Тбилиси, ул. Костава, 77  

Резюме: Решена задача динамической и кинематической точности некоторых выходных параметров 
улучшенной тормозной рычажной передачи  моторного вагона. По идеальной и реальной динамическим 
моделям тормозной передачи в шарнирных соединениях с зазорами получены аналитические выражения 
точности сил трения и реакции, а также кинематических  параметров. Полученными выражениями точности 
учитываются созданная штоком тормозного цилиндра тормозная сила, а также сила нажатия тормозной 
колодки относительно поверхности катания колеса вагона. 

 
Ключевые слова:  зазор; точность; динамическая модель; рычаг; сила инерции. 
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samgzavro vagonis optimaluri samuxruWo berketuli gadacemis  
RreCoian saxsrul SeerTebaSi reaqciisa da xaxunis Zalebis  
gaangariSebis Sesaxeb 
g. SaraSeniZe*, p. kurtaniZe, T. dundua, s. SaraSeniZe, d. gogiSvili 
satransporto departamenti, saqarTvelos teqnikuri universiteti, saqarTvelo, 0175, Tbilisi, 
kostavas 77 
 
E-mail: g. sharashenidze@ gtu.ge 

 

 
reziume: samuxruWo berketuli gadacemis 

damuSavebuli dinamikuri modelis mixedviT 
gansazRvrulia saxsrul SeerTebaSi Rre-
CoebiT gamowveuli mzardi reaqciisa da 
xaxunis Zalebi. ganixileba gadacema oTx-
RreCoian  saxsrul SeerTebaSi. miRebulia 
saangariSo analizuri gamosaxulebani, ro-
melebic gadacemis yvela geometriul para-
metrs da moqmed gareSe Zalas Seicavs. dad-
genilia  damokidebuleba RreCoian saxsrul 
SeerTebaSi arsebul reaqciisa da xaxunis 
Zalebs Soris. gaangariSebis damuSavebuli 
mimdevroba misaRebia nebismieri sirTulis 
samuxruWo berketuli gadacemisaTvis. 

 
sakvanZo sityvebi: reaqciis Zala; xaxunis 

Zala; RreCo; simZimis Zala; berketi. 

 
 
1. Sesavali 
sarkinigzo Semadgenlobis usafrTxo mo-

Zraoba pirvel rigSi damokidebulia avto-
maturi muxruWis samuxruWo berketuli ga-
dacemis teqnikur gamarTulobasa da samu-
xruWo Zalis samuxruWo cilindridan samu-
xruWo xundebamde gadacemis pirobebze [2]. 
am gadacemis konstruqcia martivi unda iyos 
danakargebi saxsrul SeerTebaSi xaxunis 
daZlevaze ki _ mcire, amitom bolo dros 
Seqmnili gadacemis optimaluri varianti [6, 
8], rac srulfasovnad Seesabameba gadacemi-
sadmi wayenebul moTxovnebs, aris dasaSvebi 
normebis Sesabamisi konstruqcia [4]. 

samuxruWo Zalis optimaluri gadacema 
samuxruWo cilindridan samuxruWo xun-
debze moiTxovs Sesabamis dinamikur ana-
lizs, rac ar emorCileba tradiciul dina-
mikur gamokvlevebs da am gamokvlevebisTvis 
saWiro arsebul meTodebs [1, 3]. aucilebe-
lia kvlevis iseTi meTodis Seqmna, sadac 
gaTvaliswinebuli iqneboda rogorc gada-
cemis geometriuli da Zaluri maxasiaTeb-
lebi, ise gazrdili arateqnologiuri Rre-
Coebis zegavlena mis dinamikur maxasiaTeb-
lebze. Seiqmna dinamikuri gamokvlevis axa-
li meTodebi satvirTo vagonis samuxruWo 

berketuli sistemisa da danadgarebis Sem-
srulebeli gadacemebis mimarT [5, 7]. miux-
edavad amisa, dRis wesrigSi rCeba sakiTxi 
samgzavro vagonis optimaluri samuxruWo 
berketuli sistemis dinamikuri gamokvlevis 
Sesaxeb, saxsrul SeerTebaSi RreCoebis 
gaTvaliswinebiT, rac metad aqtualuria 
mgzavris komfortis gaumjobesebisa da mo-
Zraobis usafrTxoebis uzrunvelyofis 
TvalsazrisiT. 

 
2. ZiriTadi nawili 
samgzavro vagonis optimaluri samuxru-

Wo berketuli gadacemis realuri dinamiku-
ri modeli, romelic iTvaliswinebs gazr-
dili RreCoebis arsebobas saxsrul Seer-
TebaSi, SeiZleba warmovadginoT  sqemis 
saxiT (ix. naxazi). naxazze, romelic aris 
reaqciisa da xaxunis Zalebis saangariSo 
modelis, OBCDO4EFPO2 samuxruWo kvanZis 8-1, 
1-2, 2-5 da 5-7 saxsrul SeerTebebSi Sesaba-

misad  aris 1Δ , 2Δ , 3Δ  da 4Δ  RreCoebi. 
 

 
 

saxsrul SeerTebaSi - RreCoebSi optimaluri  
samuxruWo berketuli gadacemis realuri  

dinamikuri modeli  



stu-s Sromebi – TRANSACTIONS OF GTU – ТРУДЫ ГТУ № 3 (477), 2010 

 

86 
 

saxsrul SeerTebebSi 1 1 1x o y , 2 2 2x o y , 3 3 3x o y  

da 4 4 4x o y  moZravi koordinatTa sistemebi 

saSualebas iZleva ganisazRvros reaqciis 
n

iF  normaluri Semdgenebi da Sesabamisi 
i j
frF −

 xaxunis Zalebi. 

8-1 SeerTebaSi 1
nF  reaqciis Semdgenis 

gansazRvris mizniT vwerT momentebis gan-
tolebas C sakontaqto wertilis mimarT: 

1 8
1 1 1( ) sin sinn

frM C F l F lδ δ−∑ = − −1  

- 1
1 1| | sin cos

2BC
lz F l Gϕ ϕ− +  

 1 1sin cos 0,
2 2i ix iy
l lM F Fϕ ϕ+ + + =    (1) 

sadac BCF  aris samuxruWo cilindris mier 

ganviTarebuli samuxruWo Zala;  

1G −  simZimis 1S  centrSi modebuli BC 
wevis simZimis Zala;  

iM −  inerciis Zalis momenti C wertilis 

mimarT;  

,ix iyF F −  wevis simZimis centris inerciis 

Zalis gegmilebi OX da OY RerZebze,  
xolo . 

Tu gaviTvaliswinebT, rom 

 1 8 2
1 1 1 2 1 3 1( )n

fr fr fr frF F K sign K Kγ γ γ− = − + + ,   (2) 

sadac 1 2 3,   ,   fr fr frK K K  aris Sesabamisad mSra-

li, sveli da kvadratuli xaxunis koefi-
cientebi, xolo 

 

21
1

1 1

2 1

,
12

;

.

i

ix S

iy S

mM l

F m X

F m Y

ϕ ⎫= − ⎪
⎪⎪
⎬= −
⎪
⎪

= − ⎪⎭

    (3) 

maSin (1) gantoleba miiRebs saxes: 
          

1 1( ) sinnM C F l δ∑ = − −  

 - 2
1 1 1 2 1 3 1 1( )sinn

fr fr frF K sign K Kγ γ γ δ+ + −  

1| | sinBCz F l ϕ − 21 1 1
1 1 1 1cos sin

2 12 2S
l m lG l m Xϕ ϕ ϕ+ − +  

 
1

1 1 cos 0
2S
lmY ϕ+ = .   (4) 

BC wevis mobrunebis ϕ  kuTxuri aCqareba 

ganisazRvreba Semdegi igiveobis diferen-
cirebiT droTi 

 1 2sin sinr y l yα ϕ+ = + .  (5) 
(5) igiveobidan miviRebT: 

 
( )1 2

1

1 cos
cos

r y y
l

ϕ ω α
ϕ

= + − ,   (6) 

 
( )2 2

1 2 1
1

1 sin sin
cos

y y r l
l

ϕ ω α ϕ ϕ
ϕ

= − − + .   (7) 

(6) tolobis gaTvaliswinebiT (7) ase 
Caiwereba: 

 
2

1 2
1

1 sin
cos

y y r
l

ϕ ω α
ϕ
⎡= − − +⎣  

 
]2

1 2
1

1 ( cos )
cos

y y r tg
l

ϕ α ϕ
ϕ

+ − + .  (8) 

Semdgom gardaqmnebSi  kuTxis realuri 

mniSvneloba SeiZleba ganisazRvros (5) to-
lobidan. gveqneba: 

 
1 2

1

1sin ( sin )y y r
l

ϕ α= − + .   (9) 

BC wevis simZimis 1S  centris 

koordinatebi ganisazRvreba tolobebiT: 

 

1
1 1

1 2 1

cos cos ;
2

1 sin .
2

S

S

lX r x

Y c y l

α ϕ

ϕ

⎫= + + ⎪⎪
⎬
⎪= + +
⎪⎭   

(10) 

(10) sistemis droTi diferencirebiT 
miviRebT 

 

1
1 1

1 2 1

sin sin ;
2

1 cos .
2

S

S

lX x r

Y y l

ω α ϕ ϕ

ϕ ϕ

⎫= − − ⎪⎪
⎬
⎪= +
⎪⎭   

(11) 

 

2 2 21
1 1

21
1 2

cos ( sin cos );
2

( cos sin ).
2

S

S

lX x r

lY y

ω α ϕ ϕ ϕ ϕ

ϕ ϕ ϕ ϕ

⎫= − − + ⎪⎪
⎬
⎪= + −
⎪⎭   

(12) 

maSin (6), (8) da (12) tolobebis 
gaTvaliswinebiT momentebis (4) 
gantolebidan vwerT: 
      

2 21
1 1 1sin cos ( sin cos )

2
n lF m r xϕ ω α ϕ ϕ ϕ ϕ⎧ ⎡= − + − −⎨ ⎢⎣⎩

 

 2 | | sinBCz F ϕ− −  1
1 1cos

6cos
lm g mϕ
ϕ

−  

   

2 2
1 2 1 2

1

1sin ( cos )
cos

y y r y y r tg
l

ω α ω α ϕ
ϕ

⎡ ⎤
− − + − + −⎢ ⎥

⎣ ⎦

 21
1 2cos ( cos sin )

2
lm yϕ ϕ ϕ ϕ ϕ ⎫⎡ ⎤− + − ⎬⎢ ⎥⎣ ⎦⎭

 

1 1 12 sin 2 sin ( frK signδ δ γ⎡ + +⎣
2

2 1 3 1 )fr frK Kγ γ ⎤+ ⎦ .   (13) 

reaqciis 2
nF  normaluri Semdgenis 

gansazRvris mizniT vwerT momentebis 
gantolebas BC wevis B sakontaqto 
wertilis mimarT. gveqneba: 

 
1 2

1 1 2 1( ) sin sinn
frM B F l F lτ τ−∑ = + +  

1
1 cos

2 i
lG Mϕ+ + +  1 1sin cos

2 2ix iy
l lF Fϕ ϕ+ −  

 1| | sin 0,Bu F l ϕ− =   (14) 

rlz 8=

ϕ
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sadac 2 3 4( )u l l l= + , xolo BF  aris xundis 

dawolis Zala vagonis Tvlis muSa zedapi-
ris mimarT. 

Tu gaviTvaliswinebT, rom 

 
 

 
1 2

2 1 2(n
fr frF F K signγ− = − +  

 
2

2 2 3 2 )fr frK Kγ γ+ + ,   (15) 
maSin algebruli gardaqmnebis Semdeg (14) 

tolobidan miviRebT: 
 

{ 21
2 1 1 1 22 sin cos sin

6cos
n

BC
lF u F m g m y y rϕ ϕ ω α
ϕ
⎡= − − − − +⎣  

2 2
1 2 1 1

1

1 ( cos ) cos
cos

y y r tg m x r
l

ω α ϕ ω α
ϕ

⎤
⎡+ − + + − −⎥ ⎣

⎦
 

 

.                           (16)            

(2) da (15) tolobebis, aseve (13), (16) formulebis mixedviT ganisazRvreba xaxunis Zalebis 

 da  mniSvnelobani 1-8 da 1-2 saxsrul RreCoebian SeerTebaSi 

        

            

 
.   (17) 

         

             

             

 
.  (18) 

reaqciis  da  normaluri Semdgenebis gansazRvrisaTvis Sedgeba gantolebebi jer 

P, xolo Semdeg D sakontaqto wertilebis mimarT. 

          

 ;  (19)            

          

   (20) 

sadac , xolo . 

saTanado gardaqmnebis Semdeg (19) da (20) ase Caiwereba:  

         

             

×
⎭
⎬
⎫
⎥⎦
⎤

⎢⎣
⎡ −++⎥⎦

⎤+− )sincos(
2

cossin)cossin(
2

21
21

21 ϕϕϕϕϕϕϕϕϕϕ lyml

[ ])(sin2sin2 2
2322211 γγγττ frfrfr KKsignK ++−×

81−
frF 21−

frF

⎩
⎨
⎧

−⎥⎦
⎤

⎢⎣
⎡ −+−++=− )cossin(

2
cossin)( 21

1
2

1
2
131211

81 ϕϕϕϕαωϕγγγ lxrmKKsignKF frfrfrfr

×
⎭
⎬
⎫
⎥⎦
⎤

⎢⎣
⎡ −+−−−− )sincos(

2
cos

6
cossin||2 21

21
1

11 ϕϕϕϕϕϕϕ lymlmgmFz BC

] 12
1312111 )(sin2sin2 −+++× γγγδδ frfrfr KKsignK

⎩
⎨
⎧ ++−++=− ϕϕϕγγγ

6
cossin2)( 1

11
2
23

2
2221

21 lmgmFuKKsignKF Bfrfrfrfr

+⎥⎦
⎤

⎢⎣
⎡ +−−+ ϕϕϕϕϕϕαω sin)cossin(sin

2
cos 212

11
lrxm

[ +−
⎭
⎬
⎫
⎥⎦
⎤

⎢⎣
⎡ −++ 211

21
21 (sin2sin2)sincos(

2
cos γττϕϕϕϕϕ signKlym fr

] 12
2322 ) −++ γγ frfr KK

nF3
nF4

+++−−−=∑ − θθσσ sin
2

cos
2

sinsin)( 55
515

52
253

lFMlGlFlFPM ixif
n

0sin||cos
2 5
5 =−+ θνθ llFiy

+++−=∑ −
if

n MlGqlFqlFDM θcos
2

sinsin)( 5
515

75
254

,0sin||cos
2

sin
2 5

55 =−++ ϕθθ lFklFlF Bixix

43 ll=ν 76 llK =

⎩
⎨
⎧

+⎥⎦
⎤

⎢⎣
⎡ −−−++= )sincos(

2
)sincos(cos

2
252

33
5

3 θθθθψψψψθ llygmF n

[ ]+−+++ )sincos(2sin
cos12
1 2

3
2

55 ψψψψθθ
θ

wylm
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.  (21) 

          

             

             

 
. (22)            

sadac . 

Sesabamisi  da  xaxunis Zalebi 

ganisazRvreba (15), (21) da (22) formulebis 
msgavsi tolobebis mixedviT. 

 
 
3. daskvna 
1. optimaluri samuxruWo berketuli ga-

dacemis dinamikuri modelis mixedviT moq-
med ZalTa momentebis gantolebebis Sedge-
niT ganisazRvra RreCoebian saxsrul Seer-
TebaSi reaqciis normaluri Semdgenebi da 
Sesabamisi xaxunis Zalebi. 

2. miRebuli Sedegebis analizuri gamo-
saxulebani Cawerilia formiT, romelic sa-
Sualebas iZleva SeirCes dinamikuri dat-
virTvebis dasaSvebi mniSvnelovani RreCos 
mniSvnelobisa da gadacemis geometriuli 
parametrebis cvlilebis gziT. 

3. RreCoian saxsrul SeerTebebSi dinami-
kuri datvirTvebis gansazRvris mocemuli 
meTodi SesaZlebelia gamoyenebul iqnes 
sxva saxis samuxruWo berketuli gadacemis 
dagegmarebis dros. 

 
literatura 

1. Garg V.K., Dukkipati R.V. Dynamics of railway vehicle 
systems. Academic Press, New York, 1984. – 415 p.  

2. Tom McCabe, Dan Gosselin. Brake shoes and 
mechanical shelling // Trans. of ASME RTDF 
International Conference. September 24-25, 2008, 
Chicago, USA. Vol. I, PN:RTDF2008-74016. 

3. Canahan C.B., Wilkes J.O. Applied Numerical 
methods. New York, Wiley, 1989. – 235 p. 

4. Иноземцев В.Г., Гребенюк П.Т. Нормы  и методы 
расчета автотормозов. М.: Транспорт, 1971. 

5. g. SaraSeniZe. vagonebis meqanikuri gada-
cemebis dinamika. Tbilisi, teqnikuri 
universiteti, 2009. 

6. Sharashenidze G., Kurtanidze P. Improved system of 
a braking lever transmission for rail-cars // Trans. of 
ASME RTDF Conference. September 24-25, 2008, 
Chicago, USA. Vol. I, PN: RTDF2008 – 74006. 

7. Sharashenidze G., Mgebrishvili N., Kurtanidze P. Im-
provement of reliability of executive mechanisms of 
railway ice-cars compressors // Trans. of ASME JRC 
2009 Conference. March 4-5, 2009. Puelblo, Colora-
do, USA. Vol. I, PN : JRC 2009-63007.    

8. Sharashenidze G., Kurtanidze P. Perspective schemes 
of passenger car brake mechanical systems and dy-
namic analysis talks //  Trans. of ASME JRC 2010 In-
ternational Conference. University of Illinois at Ur-
bana-Champaing, Il, USA, April 27-29, 2010. PN : JRC 
2010-36094.  

 

 
 
UDC 62-597 

ABOUT CALCULATION OF FRICTION AND REACTION FORCES IN HINGED CONNECTIONS WITH 
CLEARANCES OF CARRIAGE OPTIMAL BRAKE LEVER TRANSMISSION  
Sharashenidze G., Kurtanidze P., Dolidze M., Sharashenidze S., Gogishvili D. 
Department of transport, Georgian Technical University, 77, Kostava str, Tbilisi, 0175, Georgia 

Resume: By the developed dynamic model of brake lever transmission are defined caused by clearances increasing 
forces of friction and reaction in hinged connections. Transmission with clearances in four hinged connections is con-
sidered.  There are received designs analytical expressions,   which contain all geometrical parameters of transmission 
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and acting forces. There is established dependence between forces of friction and reaction in hinged connections with 
clearances. The sequence of calculation is comprehensible to brake lever transmission of any complexity. 

 
Key words:  force of reaction; force of friction; clearance; gravity; lever.       
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Резюме: По разработанной нами динамической модели тормозной рычажной передачи определены 
вызванные зазорами возрастающие силы трения и реакций в шарнирных соединениях. Рассмотрена передача с 
зазорами в четырёх шарнирных соединениях. Получены расчётные аналитические выражения, в которых 
содержатся все геометрические параметры передачи и действующие силы. Установлена зависимость между 
силами трения и реакций в шарнирных соединениях с зазорами. Последовательность расчёта приемлема для 
тормозных рычажных передач любой сложности. 
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Resume: Determining, which of the road-conditions 

parameters are directly associated to road accidents re-
currence is of importance in the field of road-accident 
prevention. Given an accident scenario, it is a common 
practice to evaluate road-accidents related parameters 
via deterministic dependencies such as the driver's accu-
racy of the subjective assessment, his ability to imple-
ment a given task and car dynamics. Still, it is better to 
take into account also the statistical nature of such 
processes. The main advantage of a probable evaluation 
is the synthesis between deterministic and stochastic 
characterizations. These may provide an answer for the 
vehicle motion, enabling, in turn, a scheme for accident 
prevention. In this paper, we made an attempt to define 
probable characterizations of road accidents, in which an 

obstacle appeared in use of ECS. To these end previous 
incident parameters were also taken into account (pa-
rameters associated to the vehicle, the obstacle, the 
road and the dynamic characteristics of the vehicle etc.). 
Our main result is calculation of a car-obstacle collision 
probability based on Monte-Carlo method. Furthermore, 
we were able to extract some analytical dependencies, 
relating to the avoidance probability of incidents with 
several influence arguments. Finally, these provided us 
with a platform for solving some practical problems in 
the field of road safety. 

 

Key words: road safety; stochastic estimate; elec-
tronic control system; road accidents; Monte Carlo me-
thod; statistical models; probability of collision. 
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1. INTRODUCTION 
When studying certain practical tasks, such as prelim-

inary consideration and investigation of road accidents, 
when instructing new drivers in practical skills of driving, 
as well as estimating the efficiency of various systems of 
increasing traffic safety, etc., it is important to have a 
clear notion of scenarios of various road situations. Using 
numerical characteristics of road accidents prevention 
(occurence) probability in such cases may be of great 
help. This paper considers the questions of analytical de-
pendence of the probability of prevention of road acci-
dents using the example of collision of a vehicle with a 
motionless obstacle. More specifically, it considers two 
variants of equipping a vehicle with the systems increas-
ing the traffic safety, namely: a) the ABS system and b) 
the ABS and ECS systems. Completing a vehicle with 
these different systems predetermines the difference in 
the ways of prevention of collision with an obstacle. In 
the former case, collision with an obstacle may be pre-
vented by braking and maneuvering, whereas in the lat-
ter case it can be prevented by a) braking, b) maneuver-
ing and c) simultaneously braking and maneuvering. 

 
2. THE BODY OF THE ARTICLE 
Calculations of the probability of prevention of colli-

sion with a motionless obstacle must be based on de-
termining the minimum distance of the prevention of 
collision using the above methods. 

Calculation of the minimum distance required to pre-
vent the collision is based on the assumption, that an ac-
cident can be prevented provided distancing (timely) 
carrying out all the operations aimed at such prevention: 

  irmmV XXSS
i

)( +=≥   (1) 

where 

VS −  Distance between the car and an obstacle at 

the moment of its occurrence; 
imS − The minimum dis-

tance necessary for prevention of arrival; mX − The min-

imum distance necessary for performance of maneuver 
(Braking, maneuvering or simultaneous maneuvering 
and braking); rX − Total distance, which the car takes 

place during reaction of the driver and the systems of 
the car, which are taking part in maneuver. 

In turn 
   )( mdar ttVX +=   (2)  

where  
 aV − Initial speed of the car;  dt − Time of reaction of 

the driver; mt −Reaction time of the car systems, which is 

taking part in the maneuver (Braking or steering). 

The probability of prevention of collision with an ob-
stacle will be expressed as follows 

  ,( ) ( , ,...)
ia V m a M MP P S S f V X Y= ≥ =   (3)  

It is clear, that to obtain numerical values of the prob-

ability of prevention of collision aP , it is necessary to have 

an opportunity to determine, in any situation on the road, 

values 
imS for every method of prevention of collision 

with an obstacle. For example, if the collision is prevented 
using braking, there is a well-known formula of the so-
called stopping distance for this maneuver (Ilarionov 
1989), (Jams, Collins, Morris 1985): 

  2
( ) ( ) / 2m S d m a a xS t t V V gϕ= + +   (4)  

where 
 xϕ −  Longitudinal road adhesion coefficients; g −  

Free falling acceleration. 
Our task requires, that we should have similar analyt-

ical expressions for other ways of prevention of collision, 
too – for maneuvering and simultaneously maneuvering 
and braking. This task can be solved by consideration of 
a vehicle dynamics during its curvilinear movement. 

 To derive this equation, the necessary transverse 
movement should be functionally connected with the 
longitudinal movement, provided the movement is sta-
ble. The longitudinal movement will be the minimum 
distance of the detour around the obstacle: 

  1( ) :
( ,...)

m m a M

M M

S t t V X
X f Y

= + +⎛
⎜ =⎝

 ( 5)  

where  
 MX − Longitudinal moving of the car; MY −  Lateral 

moving of the car. 
For the establishment of functional relation between 

longitudinal and lateral moving of the car during ma-
neuver (lane change maneuvering) following equations 
are used (Litvinov 1971), (Wong 2001): 

0

{cos [ ( ) ]sin }M a f r
b aX V tg tg dt
L L

τ

γ θ α α γ
Σ

= − − −∫  (6) 

  
0

{sin [ ( ) ]cos }M a f r
b aY V tg tg dt
L L

τ

γ θ α α γ
Σ

= + − −∫   (7) 

 
0

( )a
M f r

V
tg dt

L

τ

γ θ α α
Σ

= + −∫   (8) 

In these equations designations are assumed: 
τΣ −  Steering wheels rotation time during the ma-

neuvering; γ −  Yaw angle; ,f rα α − Slip angles of the 

front and rear axles; ,a b − Distances between vehicle 
centre of gravity and front and rear axles; L a b= +  Ve-
hicle wheel-base; θ −  Front wheels steer angle. 
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 Figure 1. Scheme of maneuvering 

 

It is very important to exclude time from equations 
(6), (7), (8) (the time of rotating the steering wheel in 
one direction), for it is not contained in the information 
about the conditions occurred; it just contains the dis-
tance to the obstacle and its width. On the other hand, 
the time of rotating the steering wheel in one direction 
is an important element for solving these equations. 
There are various approaches to its definition, cf. see 
(Shiller, Sundar 1998), (Shiller, Sundar 1998), (Ryu, Kim, 
Kim 2002), (Hattori, Ono, Hosoe 2006), (Tijerina 1999), 

(Kiefer, Hankey 2007). However, when considering our 
problem we decided to determine the transverse 
movement using methods of gradual approximation. It is 
important to note, that the lateral deviation of a vehicle 
towards axis OY during the maneuver goes on till the an-
gle between its front wheels and the road axis reaches 
zero, and the lateral deviation reaches its maximum, 
when angle between the road axis and wheels of a ve-
hicle equals zero ( 0ψ = ). Actually, the lateral movement 

of a vehicle along the obstacle width continues during 

the time period 3τ  (fig. 2). 
As to the longitudinal movement and the course angle, 

they are measured till time period 4τ. Then the obstacle 
proceeds in a current of time 3τ, i.e., in a rotation, the cur-
rent front wheels are alternately to the left-to the right-to 
the left (if there is an obstacle detour it is necessary to ro-
tate to the left and on the contrary, to the right-to the 
left-to the right; if there is an obstacle detour it is neces-
sary to rotate to the right). Hence we have: 

   1 2 3MY Y Y Y= + +   

For longitudinal moving and a course yaw angle, we 
have 

 1 2 3 4MX X X X X= + + +   
  1 2 3 4Mγ γ γ γ γ= + − −   

 
4

0 0

{cos [ ( ) ]sin }M a f r
i i

b aX V tg tg dt
L L

τ

γ θ α α γ
=

⎛ ⎞
= − − −⎜ ⎟⎜ ⎟

⎝ ⎠
∑ ∫   (9) 

 
3

1 0

{sin [ ( ) ]cos }M a f r
i i

b aY V tg tg dt
L L

τ

γ θ α α γ
=

⎛ ⎞
= + − −⎜ ⎟⎜ ⎟

⎝ ⎠
∑ ∫   (10) 

 

 
 

Figure 2. Laws of maneuvering parameters changes 
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4

1 0

( )a
M f r

i i

V tg dt
L

τ

γ θ α α
=

⎛ ⎞
= + −⎜ ⎟⎜ ⎟

⎝ ⎠
∑ ∫   (11) 

If we add the required width of an obstacle to the left 
side of the equation (10) and if we gradually change en-
trance values in the right side till both parts of the equa-
tion are equal, it will make it possible to determine time
τ . Then entering the time value τ in equation (9) will 
determine the corresponding longitudinal movement 

MX . For the assumed pairs MX  and MY  of lateral and 

longitudinal movements, equations (5) are derived using 
the method of Least-squares. 

 Calculations of ,f rα α  dawn under formulas (Lit-

vinov 1971), (Wong 2001),  
 (Gaevsky, Ivanov 2007): 

1 2
1 2

1 2

,
2 2

Y Y
K K

δ δ= =∑ ∑
 

 where: 

 21
,Y Y −∑ ∑  Lateral reactions to a front and rear 

axis accordingly also was calculated under formulas: 
 a) At an entry in turn 

2
1

1 ( )
cos a a c z

c

Y bV m t M
L t

ω
ω

= +∑  

2
2

1 ( )a a c zY aV m t M
L

ω= −∑  

 b) for a case of an exit from turn 

2
1

1 ( )
cos a a c z

c

Y bV m t M
L t

ω
ω

= −∑  

)(1 2
2 zcaa MtmaV

L
Y +=∑ ω  

The moment of mass inertia, operating round axis 
Оz:  

2 a
z a c

V
M m

L
ρ ω=  

  

where: 
 −ρ Radius of mass inertia round axis Оz; −am  

Mass of the vehicle; −21 , KK Current lateral stiffness of 

the front and rear tires (axels), 

i wi ZiK K q= ⋅  
 −21. ww KK  Lateral stiffness of the front and rear 

tires (axels); −Ziq Correcting coefficient of lateral stiff-

ness to depend on nominal static and dynamic (from 
loading redistribution in longitudinal plane of car) load-
ings on a wheel (axle) (Gaevsky, Ivanov 2007):  

2 32.4 1.8 0.4Zi Z Z Zq a a a= − +  

/Z Z Zopta P P=  

 where:  
 −ZP Loading on one wheel; aZopt mP 25.0= - a share 

of full weight having on one wheel. 
 The angular speed of the front wheels turn: 

2( / )m
a a

g L
V V b b

ϕω
τ ρ
⋅ ⋅=
+ +

 

 The change of the angular speed of the front wheels 
turn is assumed to be sinusoidal:  

sin( / 2 )c m tω ω π τ= ⋅  

 The maximum value of the speed is limited by condi-
tions of preventing the lateral slide and stability as well 
as by physical abilities of an average driver suggested in 
the paper (Borovsky 1984). 

m fω ω≤  

for dry road 
0.32 0.0025f aVω = − ⋅  

  for wet road 
 0.27 0.0027f aVω = − ⋅  

 For definition of longitudinal and lateral moving of 
the car during joint maneuver and braking (lane change 
maneuvering and braking) following equations are used: 

 
4

0 0

( ){cos [ ( ) ]sin }M a b f r
i i

b aX V j tg tg dt
L L

τ

γ θ α α γ
=

⎛ ⎞
= − − − −⎜ ⎟⎜ ⎟
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∑ ∫   (12) 

  
3

1 0

( ){sin [ ( ) ]cos }M a b f r
i i

b aY V j tg tg dt
L L

τ

γ θ α α γ
=

⎛ ⎞
= − + − −⎜ ⎟⎜ ⎟

⎝ ⎠
∑ ∫   (13) 

  
4

1 0

( )a b
M f r

i i

V j tg dt
L

τ

γ θ α α
=

⎛ ⎞−
= + −⎜ ⎟⎜ ⎟

⎝ ⎠
∑ ∫   (14)

where −bj  braking deceleration at joint maneuver-

ing with braking and for its definition following condi-
tions are accepted. This deceleration is determined from 
the condition of stability during the simultaneous action 

of lateral (
21

,∑∑ YY ) and braking forces ( brbf PP , ): 

  
2 2 0.5

1

2 2 0.5
2

( )

( )
bf f y

br r y

Y P m g

Y P m g

ϕ

ϕ

+ ≤

+ ≤
∑
∑

  (15) 

And its change is assumed to be cosinusoidal during 
the time periodτ . Conditions (15) can be provided at 
the change of braking deceleration by rules (Fig. 2): 
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max cos( / 2 ) cos( / 2 )bj j t g tπ τ ϕ π τ= ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅  

During the simultaneous maneuver and braking, the 

slip angles of the front and rear axles ,f rα α  are also in-

fluenced by braking forces and weight redistribution in 
the transverse plane, which cause additional deforma-
tion of the tires. This is taken into account by introducing 
additional correcting coefficient of lateral stiffness 

,i biq q  (Gaevsky, Ivanov 2007), i.e.:  

i wi i biK K q q= ⋅  

Where correcting coefficient of tires lateral stiff-
ness considering changes of deformation of tires by 
brake forces and redistributions weight of vehicle by 
force of inertia under the formulas (Gaevsky, Ivanov 
2007): 

( )1
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1
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j

j b h
q

gL
+

= − ,   2
( )

1 b
j

j a h
q

gL
−

= +  

where 
−h Gravity centre height of the vehicle. 

Construction regression dependences by method of 
the least-squares 

To increase the accuracy within the intervals of pa-
rameters, that is of practical importance, the elements 
of equations (9) - (11) and (12) – (14): hKKba WW ,,,,, 21 ϕ  

were determined as random numbers using the Monte-
Carlo method on the basis of the statistical data of the 
actual road accidents (Table).  

Statistical characteristics of road accidents 
 

Parameter And Ranging Mean 
Standard
deviation 

Distribution 

aV , km/h 72.5 21.7 Log-Normal 

xϕ , 0.3-0.8 0.65 0.42 Log-Normal 

obY , m. 0.52-4.2 1.24 - Poison

/V SS S , 0.72-1.15 0.87 0.272 Normal

1wK  , radN /  , 410)64( −  4105.4 ⋅  0.16 Normal

2wK  , radN / , 410)64( −  4101.5 ⋅  0.23 Normal

a , m., 1. 2-1.7 1.4 0.336 Normal
b , m, 1. 2-1.8 1.6 0.29 Normal
h , m, 0. 55-0.90 0.77 0.23 Normal

 

Longitudinal and lateral moving of the car MX , MY  

were defined by the equations (9) - (11) and (12) – 
(14). Calculation of integrals was carried out by a nu-
merical method in the program of Matlab. 

There were derived regression equations by method 
of the least-squares for definition of maneuvering para-
meters MX  and MY  on the basis of the matrix:  

1 1 1A X B=  

where 

1 1 2 1 1 1 11

2 1 2 2 1 2 2 2
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a) For Maneuvering without braking 

  0.4796 0.9611 0.1716 0.3893 0.1173
1 2 1( ) 1.208 ( / ) ( / )m m a a y w wS t t V Y V a b K Kϕ−= + +   (17)  

b) For Maneuvering with braking 

 0.5282 1.203 0.0981 0.6839 0.14212 0.0962
, 1 2 1( ) 0.4026 ( / ) ( / )m S m a a y w wS t t V Y V a b K K hϕ−= + + ⋅ ⋅ ⋅   (18) 
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Modelling algorithm of the process of prevention of 
collision with an obstacle 

 It is clear, that probability of prevention of a road ac-
cident cannot be determined using active experiments. 
In this case statistical modelling using the information 
about real road accidents may be of certain value. 

To determine statistical characteristics of the real 
road accidents, data about 263 road accidents involving 
collisions with obstacles were used. The modelling was 
performed for the purpose of determining technical 
means of preventing collision, with the driver resorting 
to three probable actions: braking, maneuvering or both. 

To obtain dependence (3), the following sequence of 
modelling was used: 

a) Formalization of cycles according to parameters 

SVoba SSYV ,,, ; 

Obtaining random values of parameters, using a ge-
nerator of random numbers in accordance with distribu-
tion laws; 

 b) Checking technical means of preventing collisions 
with obstacles: 

 Should the condition be met for a given method of 
preventing a road accident, number 1 is generated in a 

corresponding block. If the condition (1) is not met then 
the number 0 is generated in the block of prevention of a 
road accident.  

By dividing the obtained sums by the number of 
events N, we obtain values of probability of a road acci-
dent or its prevention. Using matrix for the two methods 
of preventing a road accident:  

2 2 2A X B=  

 where 
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And a method of least-squares we obtain regression 
equations for determining probability of prevention of a 
collision with an obstacle: 

 - By braking  
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 - By maneuvering 
1.47 0.442.4417.16 ( / )K a V S obP V S S Y− −= ⋅ ⋅ ⋅  

 -By Simultaneous maneuvering and braking  
1.53 0.361.9830.6 ( / )KB a V S obP V S S Y− −= ⋅ ⋅ ⋅  

 Studying of the received equations testifies, that 
their uses are not limited only to parameters 

, , ,V ob a SS Y V S  as regression dependences (17), (18) ex-

pand their possibilities of the analysis of influence of var-
ious parameters on road accident prevention. 

3. CONCLUSION 
This paper presents regression models of collision pre-

vention probability, for the example of collision of a ve-
hicle with a motionless obstacle. To determine statistical 
characteristics of the real road accidents, data about 263 
road accidents involving collisions with obstacles were 
used. Using the Monte Carlo method and a method of 
least-squares we received regression equations for deter-
mining probability of prevention of a collision with an ob-
stacle by: braking, maneuvering and simultaneous maneu-
vering and braking. Calculations of the probability of pre-

vention of collision, with a motionless obstacle were based 
on the minimum distance of the prevention of collision, 
using the three above methods. For braking was used well-
known formula of the so-called stopping distance, for ma-
neuvering and simultaneous maneuvering and braking we 
received functional dependences between longitudinal 
and lateral moving of the car during maneuver under con-
sideration of the car's dynamics. Comparison of calculation 
results  (Figure 3. and  Figure 4.) shows, that ECS applica-
tion raises safety of the car on the average on 30 %.  

 Studying of the received regression models of collision 
prevention probability testifies that their use are not li-
mited only to parameters: the distance between the car 
and an obstacle at the moment of its occurrence, the ob-
stacle width, the Initial speed of the car and as regression 
dependences expand their possibilities of the analysis of in-
fluence of various parameters on road accident prevention. 
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Figure 3. Maneuvering without ESC 

 
 

 
Figure 4. Maneuvering with ESC 
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avtomobilis usafrTxoebaze kontrolis eleqtronuli sistemis (kes) 
gavlenis Sefaseba 

m. ben xaimi*, j. iosebiZe**, g. abramiSvili**, S. ianeci*** 
*manqanaTmSeneblobis – meqatronikis  departamenti, sauniversiteto centri arieli 
samariaSi, arieli, 40700 israeli;  **satransporto departamenti, saqarTvelos teqnikuri 
universiteti, Tbilisi, kostavas q. 77, saqarTvelo; ***maTematikis departamenti, 
universiteti, bar-ilani, ramaT-gani, 52900 israeli  

reziume: sagzao-satransporto SemTxvevaTa Tavidan asacileblad mniSvnelovania imis 
gansazRvra Tu sagzao pirobebis parametrebisgan romelia uSualod dakavSirebuli sag-
zao-satransporto SemTxvevaTa gameorebadobasTan. SemTxvevis scenaris mocema 
gavrcelebuli praqtikaa sagzao-satransporto SemTxvevebTan dakavSirebuli parametrebis 
Sefasebisas iseTi determinirebuli damokidebulebebis meSveobiT, rogoricaa mZRolis 
subieqturi Sefasebis sizuste, misi unari gadaWras dasmuli amocana da avtomobilis 
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dinamika. miuxedavad amisa, sasurvelia gaviTvaliswinoT aseTi procesebis stoqastikuri 
buneba. albaTobiTi Sefasebis mTavari upiratesobaa determinirebuli da stoqastikuri 
(albaTobiTi) maxasiaTeblebis sinTezi. maT SeuZlia mogvcen pasuxi kiTxvaze avtomobilis 
moZraobis Sesaxeb, rac, Tavis mxriv, saSualebas iZleva avagoT sagzao-satransporto 
SemTxvevaTa Tavidan acilebis sqema. am statiaSi vcadeT gangvesazRvra sagzao-sat-
ransporto SemTxvevaTa albaTobiTi maxasiaTeblebi, romelTa drosac warmoiSva dab-
rkoleba kes–is gamoyenebisas. aseTi SemTxvevebisTvis aseve mxedvelobaSi iqna miRebuli 
wina incidentebis parametrebi (avtomobilTan dakavSirebuli parametrebi, dabrkolebebi, 
sagzao da avtomobilis dinamikuri maxasiaTeblebi da a.S.). Cven mier miRweuli mTavari 
Sedegia avtomobili – dabrkoleba Sejaxebis albaTobis gamoTvla, rac dafuZnebulia 
monte-karlos meTodze. garda amisa, Cven movaxerxeT iseTi analitikuri damokidebulebebis 
SerCeva, romlebic ganekuTvneba gavlenis ramdenime argumentis mqone incidentis Tavidan 
acilebis albaTobas. saboloo jamSi, yvelaferma aman mogvca platforma ramdenime 
praqtikuli amocanis gadawyvetisaTvis sagzao usafrTxoebis sferoSi. 
 

sakvanZo sityvebi: moZraobis usafrTxoeba; stoqastikuri Sefaseba; kontrolis eleq-
tronuli sistema; sagzao-satransporto SemTxvevebi; monte-karlos meTodi; statistikuri 
modelebi; Sejaxebis albaToba. 

 

 
 
УДК 656.05 

ОЦЕНКА ВЛИЯНИЯ ЭЛЕКТРОННОЙ СИСТЕМЫ КОНТРОЛЯ (ЭСК) НА БЕЗОПАСНОСТЬ 
АВТОМОБИЛЯ 

Бен Хаим М.*, Иосебидзе Дж.С.**, Абрамишвили Г.С.**, Янец Шу. *** 
* Департамент машиностроения – мехатроники Университетского центра Ариэль  в Самарии, Ариэль, 40700 
Израиль; **Департамент транспорта Грузинского технического университета, Тбилиси, ул. Костава 77, Грузия; 
***Департамент математики Университета Бар-Илан, Рамат-Ган, 52900, Израиль  

Резюме: Определение того, какой из параметров дорожных условий напрямую связан с повторяемостью 
дорожно-транспортных происшествий, является важным в вопросе предотвращения дорожно-транспортных 
происшествий. Воспроизведение сценария происшествия является распространенной практикой оценки 
параметров, связанных с дорожно-транспортными происшествиями, посредством детерминированных 
зависимостей, таких как точность субъективной оценки водителя, его способность выполнить поставленную 
задачу и динамика автомобиля. Тем не менее, предпочтительнее принять во внимание статистическую природу 
таких процессов. Главное преимущество вероятностной оценки заключается в синтезе детерминированных и 
стохастических (вероятностных) характеристик. Они могут дать ответ на вопрос о движении автомобиля, 
позволяющий, в свою очередь, построить схему предотвращения дорожно-транспортного происшествия. В этой 
статье нами была предпринята попытка определения вероятностных характеристик дорожно-транспортных 
происшествий, во время которых возникли препятствия (помехи) при использовании ЭСК. Для таких случаев были 
также приняты во внимание параметры предыдущих инцидентов (параметры, связанные с автомобилем, 
препятствия (помехи), дорожные характеристики и динамические характеристики автомобиля и т.д.). Главный 
достигнутый нами результат – подсчет вероятности столкновения автомобиль-препятствие, основанный на 
методе Монте-Карло. Помимо этого, мы смогли отобрать некоторые аналитические зависимости, относящиеся к 
вероятности избежания инцидента с несколькими факторами влияния. В конечном итоге, все это создало базу 
для решения некоторых практических задач в области дорожной безопасности. 

 
Ключевые слова: безопасность движения; стохастическая оценка; электронная система контроля; дорожно-

транспортные происшествия; метод Монте-Карло; статистические модели; вероятность столкновения. 
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METHOD OF PREVENTIVE MAINTENANCE MODES OF VEHICLES 
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Resume: This work deals with the methods of pre-

ventive maintenance modes, that take into account con-
structional elements (CE) of the car life cycle reduction 
(LCR), on the basis of operating reliability data. This Pa-
per presents a model, describing the basic relationships 
between the LCR of the vehicle CE and the rational peri-
odicity of scheduled (preventive) maintenance. This 
model describes in detail the possibilities and conditions 
of performing the CE preventive maintenance. Practical 
application of the proposed method is demonstrated in 
an example of the CE preventive maintenance periodicity 
optimization. The presented method indicates, that data 
from observation of vehicle operational reliability can be 
employed successfully for optimization of their mainten-
ance conditions. By means of the proposed model, it is 
easy to illustrate the possibilities of significant savings in 
maintenance by setting an optimal preventive mainten-
ance periodicity of CE, which are subject to LCR. 

 
Key words:  vehicle; preventive maintenance; life du-

ration reduction; Monte Carlo Method. 

 
1. INTRODUCTION 
In the course of routine operation of a car, its preven-

tive (compulsory) maintenance (PM) along with its after 
failure repair (FR) are considered to be the most impor-
tant means of increasing the car's efficiency and keeping 
its operating characteristics (safety including ecological 
safety, reliability, economical operation, etc.) at the re-
quired level. There are two main strategies of preventive 
maintenance of the car's constructional elements (CE):  

a) PM depending on a total distance run by a car and  
b) PM depending on the technical condition of CE.  
The former applies to CE whose technical state can-

not be estimated by measuring their parameters (i.e., it 
is impossible to diagnose them using existing equipment 
and methods). The latter applies to CE whose technical 
state can be estimated by measuring its parameters. 
When determining the rational modes of PM, it is cus-
tomary to us. The existing methods for determining the 
rational modes of PM Service operations (SO) (e.g., oil 
replacement, adjustment of gaps) is not take into ac-
count the car's constructional elements (CE) life cycle re-

duction (LCR). As a result - significantly reduces the PM 
efficiency. Improving the methods of establishing PM ra-
tional modes, by taking into account the life duration re-
duction of a car's CE increases the operational efficiency 
of the car. 

 
2. THE BODY OF THE ARTICLE 
The theoretical basis of the proposed method 
We will now determine the PR rational mode for CE, 

whose technical state cannot be estimated by measuring 
their parameters (Barlow, Proschan 1969), (Mikhlin 
1969): 

 0 ( )pK H lβ≤ −  (1) 

Where )(lH  is the mean number of repairs of CE 

during a run of l kilometers, 0
p

f

C
K

C
= which is the ratio 

of 0C  the cost of compulsory repair of a CA to fC - the 

cost of repair of the element after failure, 
1

0
0 X

l=β is the 

coefficient of the PR rational interval, 0l is the PR ration-

al interval, and 1X  is the mean life duration of the CE.  

Therefore, to determine the PR rational mode, it is 
necessary to obtain the values pK , 0β and )(lH . The 

economic feasibility of carrying out PR of a CE depends 
on having 0β which makes the right part of expression 

(1) positive. In this case it is important to determine 
)(lH  in case of a gradual reduction of CE life duration 

after each repair or replacement, which existing analyti-
cal expressions do not take into account. This paper 
shows, that there are two methods of obtaining an ana-
lytical expression of )(lH .The first method is conducting 

active experiments, i.e., observing the actual operation 
of a great number of vehicles and collecting and 
processing a large amount of data. Such method is ex-
pensive and time-consuming which makes it unaccepta-
ble. The second method is statistical modelling. It is 
based on reliability characteristics, obtained by passive 
observation of working cars, on derived equations for 
mean composite distribution (Gnedenko, Beliaev, Solo-
viov 1972 ), (Khukhashvili 1983): 
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where 1X is the mean run (life duration) of a CE of a car 

before its first repair or replacement (failure), RK  is the de-

gree or coefficient of life duration reduction of a CE after 

each repair or replacement, and 2

1
R

XK
X

=  , n  is an ordin-

al number of repairs or replacements (failures) during the 
car's life-span. To determine rational modes of preventive 
maintenance of a car CE, the analytical dependence 

  0 1( ) ( , , )RH l f V Kβ=   (4) 
must exist such regression dependence can be obtained 
using the method of least squares or adaptive algo-
rithms.  

For CE with diagnostic parameters, the condition of 
existing rational modes of preventive maintenance is as 
follows (Barlow, Proschan 1969), (Mikhlin 1969): 

  ftfP ClHCClH )()( 0 ≤+   (5)  

 Where PlH )(  is the mean number of repairs of CE 

during an interval of l0 (from the nominal value of the di-
agnosed parameter until current value at l0), −tlH )( is 

the mean number of repairs of CE during an interval of l0 
(from the current value of the diagnosed parameter).  

The inequality can be presented as follows:  
 ptp lHlHK )()( −≤   (6) 

Thore was shown, that determination of values 

tP lHlH )()( ,  using existing analytical expressions (1) 

does not apply to our task, because they do not take into 
account gradual reduction of life duration of the CE re-
placed. Values tP lHlH )(,)(  can be determined using the 

equation form (4) provided that gradual reduction of the 
replaced elements life duration is taken into account:  

  ⎟⎟
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1
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where RX  is the residual life duration of a CE, 

1( )R tX X X= −  , tX  is the run of a CE corresponding to 

the deviation of the diagnosed parameter of the CE from 

the nominal value to some current value, RV is the coef-

ficient of the variation of a CE's residual life duration dis-
tribution (Mikhlin 1969), (Khukhashvili 1995). While equ-
ations (7) and (8) determine a mean number of the CE 
failures, they do not provide any information about 
changes of the diagnostic parameters. Therefore, they 
cannot be used for our task without relating the changes 
of the parameters being diagnosed to the run of a CE. To 
this end, one can use a well-known parabolic dependen-
cy between a diagnosed parameter and a run of a CE 
(Kuznetsov 1989), (Sheinin 1981), (Khukhashvili 1995), 
(Navadze 2001):  

  
α

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

1X
XPP R

Pt   (9) 

Where tP some current deviation of a diagnosed pa-

rameter from the nominal value is, PP  is the mean of 

the maximal admissible deviation of the diagnosed pa-
rameter from the nominal value. 

From the residual life duration definition shown 
above we arrive at:  

 Rt XXX +=1   (10) 

Equation (10) makes it possible to separate tentative-
ly the process of deviation of a parameter into two seg-

ments: the first from the nominal value NP  to some cur-

rent value tP , and the second from the current value tP  

to its maximum permissible deviation PP . If we use for 

such process the well-known postulates of the theory of 
reliability, and introduce Pt PPm /= , we will obtain:  

  α
1

1mXX R =   (11)  

  
α2
1
1

m

VVR =   (12) 

Taking into account equations (11) and (12), equa-
tions (7) and (8) will take the form 

  
⎟⎟
⎟

⎠

⎞

⎜⎜
⎜

⎝

⎛
= Rt K

m

V

m
flH ,,)(

2
1
1

1
0

1
αα

β   (13) 

  ),,()( 102 RP KVflH β=   (14)  

Therefore, if we obtain expressions (7) and (8) using 
statistical modelling, then the joint introduction of equa-
tions (7), (8), (11) and (12) into the inequality (6) will 
make it possible to determine those rational values of 
the deviation of parameter tP  from the nominal NP , 

which will satisfy the inequality (6). Subsequently, we can 
establish, on the strength of these results, rational mod-
es of preventive repair of a CE using parameters being 
diagnosed. 
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Modelling algorithm 
In accordance with the intentions of this paper, a 

modelling algorithm for the processes of CE failures, 
faults, repairs, preventive repairs, and replacements was 
developed. The modelling algorithm resulted in a matrix 
of the functions of repair whose elements are 0β  coeffi-

cient of rational PR intervals, 1V  coefficient of variation 

of distribution of the CE life duration, and RK  coeffi-

cient of life duration reduction. Graphically, these de-
pendencies are given in figures 1, 2 and 3.  

 

  
Figure 1 

 

 
Figure 2 
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Figure 3 

 
The figures show, that the dependence of )(lH  on 

1V  and on RK  is non-linear, and its dependence on 0β  

is linear. Based on the above, a structure of regression 
dependence was developed for these parameters. Sub-
sequently, using adaptive algorithms, the coefficient of 
the model was established. The model has the form:  

 2
0 1 1( ) (1.32 0.09)(0.53 0.091 0.43 )H l V Vβ= − − +  

 2(0.72 0.07 0.18 )R RK K− −   (15)  

On the basis of equation (15), the conditions of econom-
ic feasibility of preventive maintenance, for a CE, which 
does not have diagnostic parameters, are determined:  
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 The inequality (17) can be solved using the method of gradual approximation. From this solution we obtain a nomogram (Figure 4.) with which we can determine

0β  for specific Values of m, α,,, 11 PKVX . Tables 2 and 3 show examples resulting from the technique deve-lopement. Calculations were made based on statistical data derived from observation of all repairs performed on a sample of cars of the same model. We obtained life durations until first failure 1X , coefficient of variation 1V, coefficient of life duration RK , ratio of costs pK . On the basis of various technical documentations (e.g., technic-al manuals), we established nominal value NP  of the di-agnostic parameters and its maximum admissible devi-ation PP . Values of Pt PPm /=  and α  were obtained from operation logs. (Tables 1 and 2):  
 

 

Figure 4. Nomograme  
for definition of parameter m 
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Table 1 
Examples of rational PR intervals 0l  for The Vehicle  

CE without diagnostic parameters 
 

Name of the CE 1X  km 1V  RK  PK  0l  km 

Engine belts 186000 0.57 1.0 0.18 90000 

Spark plug 86000 0.26 1.0 0.7 84000 

Brake arms 197000 0.62 0.9 0.42 - Clutch friction disc 135000 0.46 0.7 0.17 - Front brakes 90300 0.41 0.8 0.23 70500 Starter 82000 0.32 0.9 0.28 75000 

  
  

 Table2 
Examples of rational PR intervals 0l  for  

The Vehicle CE with diagnostic parameters 
 

CE 1X  km 1V  RK  PK  NP  α  m 0l  km 

Engine temperature 82000 0.61 1.0 0.18 75gra 0.5 0.6 62000 

Ignition voltage 57000 0.52 1.0 0.7 20000v 1.0 0.4 28000 

Air pollution (CO) 42500 0.39 1.0 0.55 3% 1.5 0.6 - Battery voltage 36000 0.41 1.0 0.75 12v 1.0 0.8 - 

Steering Wheel angle 47000 0.29 0.9 0.23 10 1.5 0.4 35200 
  

 
 

3. CONCLUSION 
The obtained methods and analytical dependencies 

allow us to determine rational modes of preventive re-
pair for Vehicle CE with and without diagnostic parame-
ters. They can also be used for other technical systems' 
CE with life duration reduction after each repair. Calcula-
tion results for CE preventive maintenance indicate, that 
smaller PK  (ratio of costs) requires reduced periodicity

0β . In our model, whenever RK  decreases and 1V  in-

creases the result is that 0β (the periodicity of mainten-

ance of CE) increases. It follows, that for СE with diag-
nostic parameters the periodicity of replacement ( 0β ) 

can be lowered by decreasing PK  and α  on one hand, 

and increasing RK  on the other. 
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avtomobilebis momsaxurebis prevenciuli reJimebis meTodi 
m. ben xaimi*, j. iosebiZe**, g. abramiSvili**, n. navaZe** 
*manqanaTmSeneblobis – meqatronikis departamenti, sauniversiteto centri arieli samariaSi, 
arieli, 40700 israeli; **satransporto departamenti, saqarTvelos teqnikuri universiteti, 
saqarTvelo, 0175, Tbilisi, kostavas 77 
 
reziume: ganixileba momsaxurebis prevenciuli reJimebis meTodebi, romlebic iTvaliswine-
ben avtomobilis konstruqciul elementebs (ke), gamosadegobis vadis Semcirebas (gvS) 
saeqspluatacio saimedoobis monacemTa safuZvelze. am statiaSi warmodgenilia modeli, 
romliTac aRiwereba ZiriTadi damokidebulebebi avtomobilis gvS-s, mis ke-sa da dagegmi-
li (prevenciuli) momsaxurebis racionalur periodulobas Soris. es modeli detalurad 
aRwers ke-s prevenciuli momsaxurebis ganxorcielebis SesaZleblobebsa da pirobebs. Se-
moTavazebuli meTodis praqtikuli gamoyeneba naCvenebia prevenciuli momsaxurebis peri-
odulobis optimizaciis magaliTiT. warmodgenili meTodi migvaniSnebs, rom avtomobilis 
saeqspluatacio saimedoobaze dakvirvebis monacemebi warmatebiT SeiZleba gamoyenebul 
iqnes maTi teqnikuri eqspluataciis pirobebis optimizaciisaTvis. SemoTavazebuli mode-
lis meSveobiT SeiZleba ilustrirebul iqnes momsaxurebisas mniSvnelovani ekonomiis 
miRwevis SesaZlebloba ke-s prevenciuli momsaxurebis optimaluri periodulobis dadge-
nis gziT, romlebic gvS-s sagania.   
 
sakvanZo sityvebi: avtomobili; prevenciuli momsaxureba; gamosadegobis Semcireba; monte-
karlos meTodi. 

 
 
УДК 629.119 

МЕТОД ПРЕВЕНТИВНЫХ РЕЖИМОВ ОБСЛУЖИВАНИЯ АВТОМОБИЛЕЙ 

Бен Хаим М.*, Иосебидзе Дж.С.**, Абрамишвили Г.С.**, Навадзе Н.В.** 
*Департамент машиностроения – мехатроники Университетского центра Ариэль в Самарии, Ариэль, 40700, 
Израиль; **Департамент транспорта, Грузинский технический университет, Грузия, 0175, Тбилиси, ул. Костава 77  

Резюме: рассматриваются методы превентивных режимов обслуживания, которые принимают во внимание 
конструктивные элементы (КЭ) автомобиля, уменьшение срока службы (УСР), на основе данных эксплу-
атационной надежности. В этой статье представлена модель, описывающая основные зависимости между УСР 
автомобиля, его КЭ и рациональной периодичностью запланированного (превентивного) обслуживания. Эта 
модель детально описывает возможности и условия осуществления превентивного обслуживания КЭ. 
Практическое применение предложенного метода продемонстрировано на примере оптимизации перио-
дичности превентивного обслуживания КЭ. Представленный метод указывает, что данные наблюдения за 
эксплуатационной надежностью автомобиля могут быть с успехом применены для оптимизации условий их 
технической эксплуатации. Посредством предложенной модели можно легко проиллюстрировать возмож-
ности значительной экономии в обслуживании путем установления оптимальной периодичности превен-
тивного обслуживания КЭ, которые являются предметом УСР. 

 
Ключевые слова:  автомобиль; превентивное обслуживание (ремонт); уменьшение срока службы; метод 
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reziume: Tanamedrove lingvistur lite-

raturaSi ganasxvaveben komunikaciis or 
tips – uSualosa da distanciurs, romleb-
ic safuZvlad udevs konceptualuri zepiri 
teqstisa da konceptualuri weris diqoto-
mias. konceptualuri zepiri teqsti – uSu-
alo komunikaciaa, xolo konceptualuri 
wera – distanciuri. Aam konteqstSi cif-
rul teqsts gansakuTrebuli adgili aqvs. 
sayuradReboa isic, rom erTmaneTisagan un-
da gaimijnos erTi mxriv, media, rogorc ma-
nifestaciis fizikuri tipi, saxeoba (anu 
fonologiur-akustikuri da grafikul-vizu-
aluri) da meore mxriv – media, rogorc 
teqnikuri mocemuloba, romlis saSualebe-
badac moiazreba cifruli teqsti. cifrul 
teqstSi mniSvnelovani adgili daimkvidra 
emociur-stilistikuri datvirTvis mqone 
emocikonebma da akronimebma. isini sakmaod 
faseulia medialur sivrceSi ganfenil 
uSualo komunikaciis procesSi. Mmedialur 
sivrceSi ganfenili da fiqsirebuli ci-
fruli teqsti Tanamedrove uSualo komuni-
kaciis produqtia, romlis modificireba 
advilad xdeba konceptualuri teqsturi 
invariantidan. cifruli teqsti – part-
niorTaSorisi uSualo spontanur-forsire-
buli komunikaciis saSualeba – Tvisebrivad 
gansxvavdeba zepiri komunikaciisagan, rad-
gan igi iZleva kooperaciuli komunikaciis, 
informaciis miReba-gadacema-Senaxva-damuSa-
vebisa da modificirebis SesaZleblobebs. 

 
sakvanZo sityvebi: cifruli teqsti; kon-

ceptualuri zepiri metyveleba; konceptua-
luri damwerloba; media; emocikoni; akroni-
mi. 

 
 
1. Sesavali 
verbaluri komunikaciis nebismieri sako-

munikacio aqtis ganxorcielebis sayrdeni 
anTropologiuri struqturaa, romlis 
kvlevac ara marto dasaxelebuli aqtis 

CarCoebSi xorcieldeba, aramed filoso-
fiur, sociologiur, fsiqologiur da fsi-
qo-sociologiur aspeqtebsac moicavs. 

sakomunikacio aqtis anTropologiuri 
struqtura efuZneba komunikaciis part-
niorTaA qmedebebs, romlebic erTi mxriv 
kavSirSia Tavad komunikantebTan, rogorc 
amave aqtis subieqtebTan da meore mxriv _ 
komunikantTa socialur, situaciur-konteq-
stur monacemebTan, orive garemoeba ki, Ta-
vis mxriv – komunikaciis partniorTa ver-
balur urTierTobebTan. 

 
2. ZiriTadi nawili 
verbaluri komunikaciis ori tipi – uSu-

alo da distanciuri, erTmaneTisagan Semde-
gi markerebiT ganirCeva: 

 
uSualo komunikacia:  

pirovnebaTSorisi komunikacia; 
nacnobi komunikantebi; 
Zlieri emociuri muxti; 
situaciuroba; 
referenciuli kavSiri, siaxlove; 
sivrcul-droiTi kavSiri; 
kooperaciuloba; 
dialoguroba; 
spontanuroba; 
Tavisufali Tematika. 

 
distanciuri komunikacia:  

komunikacia sazogadoebasTan; 
ucnobi komunikantebi; 
susti emociuri muxti; 
situaciurobis deficiti; 
referenciuli distancia; 
sivrcul-droiTi distancia; 
kooperaciulobis deficiti; 
monologuroba; 
refleqsuroba; 
fiqsirebuli Tematika. 

 
uSualo da distanciuri komunikaciis 

markerTa gamijvnis principi i.ditmanma sa-
fuZvlad daudo konceptualuri zepirmety-
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velebisa da konceptualuri weris diqoto-
mias. Sesabamisad, igi konceptualur zepir 
metyvelebad uSualo komunikacias, xolo 
konceptualur werad, distanciur komunika-
cias miiCnevs. (1) koxisa da osterraixeris 
modelis mixedviT cifruli teqsti medi-
umis TvalsazrisiT werilobiTi produqtia, 
xolo koncefciis TvalsazrisiT – zepiri. 
es ki imas gulisxmobs, rom cifrul teq-
stSi komunikacia xorcieldeba zepiri ko-
munikaciis markerebis saSualebiT, rogori-
caa: parataqsi, pauza, gameoreba, gramatiku-
li Secdoma, anglicizmi, reducirebuli 
leqsika, dialeqti, sasaubro ena, Sorisde-
buli da nonverbaluri komunikacia. (2) am 
konteqstSi Tavisebursa da gansxvavebul 
elfers iZens cifruli teqsti – komunika-
ciis axali forma – eleqtronuli werili, 
sms-i, Cati da a.S. sayovelTaod cnobili da 
aRiarebuli diqotomiebi – zepiri/werilo-
biTi, zepiri/uSualo da werilobiTi/distan-
ciuri komunikacia, romelTagan pirveli 
fonologiuri, xolo meore grafikulia, 
cifrul teqstTan, eleqtronul mediasTan 
mimarTebaSi gadaxedvasa da gadaxalisebas 
moiTxovs. yuradsaRebia isic, rom erTmane-
Tisagan unda gaimijnos erTi mxriv, – media, 
rogorc manifestaciis fizikuri tipi, sax-
eoba (anu fonologiur-akustikuri da gra-
fikul-vizualuri) da meore mxriv media, 
rogorc teqnikuri mocemuloba, informa-
ciis miRebis, Senaxvisa da gadacemis teqni-
kuri saSualeba (mag. mobiluri telefoni, 
interneti da masTan dakavSirebuli ci-
fruli teqstis tipebi). Tumca xazgasmiT 
unda aRiniSnos isic, rom informaciis Se-
naxva-gadacemis uaxlesi teqnologiebic ki 
efuZneba tradiciuls da Sesabamisad, fono-
akustikur da grafo-vizualur meqanizmebs. 
igive iTqmis cifruli teqstis – eleqtro-
nuli werilis, sms-isa da Catis Sesaxebac, 
romlebic anTropologiur kategoriebs 
eyrdnoba da struqturac maTi analogiuri 
aqvT. 

nebismieri dialoguri komunikacia er-
Tian sivrcul-temporalur-deiqtikur velSi 
komunikantTa Tanaarsebobasa da pirispir 
komunikacias gulixmobda, cxadia, akusti-
kuri saSualebebiTa da xSir SemTxvevaSi 
paraverbaluri xerxebis gamoyenebiT. Aam ti-
pis komunikaciisaTvis konceptualurad Se-
iZleboda “uSualo” ewodebinaT Tundac im-
is gamo, rom realurad komunikantebi uSu-
alo, pirdapir kontaqtSi arian erTmaneT-
Tan. Aam mosazrebisagan gansxvavebiT, uSua-
lo komunikacia xorcieldeba swored ci-
fruli teqstis saSualebiT, romelic gu-
lisxmobs ara pirispir komunikacias (anu 

ara erTian sivrcul-temporalur-deiqtikur 
velsa da akustikur meqanizms), aramed sxva-
dasxva sivrcul-temporalur an xSir Sem-
TxvevaSi erTian temporalur velSi Tanaar-
sebul komunikantTa erTian medialur si-
vrces. Aam pirobebSi komunikacia xorciel-
deba grafikuli saSualebebiT, xolo para-
verbalur saSualebebad, romlebic realu-
rad mxolod zepiri komunikaciis markere-
bia, cifrul teqstSi damkvidrda uzarmaza-
ri emociur-stilistikuri datvirTvis mqone 
emocikonebi da akronimebi. isini sakmaod 
faseulia medialur sivrceSi ganfenil 
uSualo komunikaciis procesSi. Eemocikone-
bi grafo-semiotikuri saSualebebia, rom-
lebic asaxaven komunikantTa ganwyobas, 
reaqcias, informaciis zemoqmedebis Tvise-
briobas/ragvarobas komunikaciis partni-
orze. Ggarda amisa, emocikonebi, rogorc 
Cans, komunikantTaA emociis dekodirebis 
saSualebebadac SegviZlia miviCnioT, radgan 
isini Jestikulaciisa da mimikis surogatad 
gvevlineba, rac TavisTavad referenciuli 
kavSiris safuZvels qmnis. 

SesaZlebelia kidev erTi paralelis gav-
leba pirispir komunikaciasa da medialur 
sivrceSi uSualo komunikacias Soris: er-
Tian sivrcul-temporalur-deiqtikur velSi, 
iseve, rogorc zepiri komunikaciis pirobeb-
Si, SesaZlebelia komunikantTa ricxvi aRe-
matebodes ors, aseve cifrul teqsts uSu-
alo komunikaciis pirobebSi SesaZlebelia 
hyavdes orze meti avtori/mkiTxveli, adre-
sati/adresanti. Aamdenad, komunikacia ramde-
nime komunikantTan, TavisTavad kooperaci-
uli komunikaciis sferos ganekuTvneba. 

cxadia, arsebobs msgavseba/gansxvavebebi 
eleqtronul werilsa da tradiciul we-
rils Soris. pirvel rigSi informaciis 
gacvlis axleburi xedva da misi Tvisebri-
obis axal rakursSi gadatana, medialuri 
sivrcis meSveobiT situaciurobis, sponta-
nurobisa da dialogurobis SegrZneba uSu-
alo komunikaciisa da, Sesabamisad, cifru-
li teqstis saSualebiT xdeba. cxadia, an-
tonimuri, sruliad sapirispiro markerebi 
aqvs tradiciul werils, romlis monolo-
giuroba, refleqsuroba, sivrcul-tempo-
raluri distanciuroba da situaciurobis 
deficiti araefeqturia 21-e saukuneSi, Tum-
ca romantikulobis elfers is arc dRes 
kargavs. 

medialur sivrceSi ganfenili da fiqsi-
rebuli cifruli teqsti Tanamedrove uSu-
alo komunikaciis produqtia, romlis mod-
ificireba advilad xdeba konceptualuri 
teqsturi invariantidan. cifruli teqsti, 
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misi grafikul-fizikur-vizualuri saSua-
lebebi uzrunvelyofs dialoguri uSualo 
kontaqtis forsirebul temps. sagulisxmoa 
isic, rom uSualo komunikaciis monawileni 
erTian medialur sivrceSi moxvedrisas ad-
vilad axerxeben teqstis erTi saxeobis 
meoreTi Secvlas (eleqtronuli werili da 
Cati), riTac komunikaciuri mobilurobis 
axal registrSi gadadian. 

 
3. daskvna 
aqedan gamomdinare, teqstis organzomi-

lebianobisadmi tradiciuli midgoma (we-
rilobiTi-zepiri) medialur-teqnikuri pro-
gresisa da misi parametrebis gaTvaliswine-
biT transformirdeba da axal formebs 
iRebs. Tuki werilobiTi teqstis sxva mrav-
al tradiciul parametrTan erTad moia-
zreba misi “grafikuloba”, “distanciuroba” 
da “alienaciuroba” (cifruli teqstis ali-
enacia teqstis alienaciuri funqciisagan 
gansxvavebiT ar aris mudmivi, radgan misi 
temporaluri diapazoni SezRudulia da mi-
si arsebobis perspeqtiva uSualodaa damo-
kidebuli alienatoris intenciasa da gan-
wyobaze, romelsac igi Tavad marTavs), axal 
medialur sivrceSi SenarCundeba mxolod 
pirveli markeri, radgan cifruli teqsti 

amsxvrevs komunikantTa Soris sivrcul-dro-
iTi distanciurobis stereotips, imiT, rom 
misi monacemebi gadaaqvs sruliad axal ra-
kursSi. cifruli teqsti – partniorTaSori-
si uSualo spontanur-forsirebuli komuni-
kaciis saSualeba – Tvisebrivad gansxvavdeba 
zepiri komunikaciisagan, radgan igi iZleva 
kooperaciuli komunikaciis, informaciis mi-
Reba-gadacema-Senaxva-damuSavebisa da mod-
ificirebis SesaZleblobebs. 
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MEDIAL SPACE AND DIGITAL TEXT 
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Georgia 

Resume: Modern linguistic literature includes 2 types of communications: direct and distance communication, 
which depends on dichotomy of conceptual speech and conceptual correspondence. Communicative speech is direct 
communication; conceptual correspondence is a distance communication. In this context, the digital text from the 
other points of view, takes the special place. In special case, difference is, from the one hand – media as a physical 
type of manifestation, from the other hand – media as a technical method of saving and transfer information throw of 
the digital text. 

The innovation of digital text is the purely graphic-semiotic product, whose markers - emoticons and acronyms 
have strong emotional-linguistic load in the process of the spontaneous- forced communication dialogue line. In the 
medial space digital text is completely extended and also is the fixed text, whose modification is attainable and simple: 
conceptual text can be represented in any variation - “generation” of new text. In the medial space the digital text di-
rectly has graphic and communicative means, which it proposes receive-transfer-retention- working cooperative 
communication. 

 
Key words:  digital text; conceptual speech; conceptual correspondence; media; emoticons; acronyms. 
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МЕДИАЛЬНОЕ ПРОСТРАНСТВО И ЦИФРОВОЙ ТЕКСТ 

Табукашвили Р.М. 
Департамент иностранных языков и коммуникаций, Грузинский технический университет, Грузия, 0175, 

Тбилиси, ул. Костава, 77  

Резюме: В современной лингвистической литературе различают два типа коммуникаций: непос-
редственную и дистанционную, которые основывают дихотомию концептуальной устной речи и кон-
цептуальной письменности. Коммуникативная устная речь – это непосредственная коммуникация, а 
концептуальная письменность – это дистанционная коммуникация. В этом контексте цифровой текст 
рассматривается с другой точки зрения, которая в медиальном пространстве занимает особое место. Особенно 
значимо различие, с одной стороны, медиа, как физикальный тип манифестаций, и, с другой стороны, медиа, 
как техническое средство сохранения и передачи информации, средством которой является цифровой текст. 

Инновационный цифровой текст это чисто графо-семиотический продукт, маркеры которого – эмоциконы и 
акронимы - имеют сильную эмоционально-лингвистическую нагрузку в процессе спонтанно форсированного 
коммуникационного диалога. В медиальном пространстве цифровой текст является фиксированным 
письменным текстом, модификация которого легко доступна и проста: от инварианта концептуального текста 
может быть зарождена любая вариация нового текста. В медиальном пространстве продуцированный 
цифровой текст является графическим и межкомуникативным средством непосредственной диалоговой 
коммуникации, которая предлагает прием-передачу-сохранение-обработку кооперативной коммуникации. 

 
Ключевые слова:  цифровой текст; концептуальная устная речь; концептуальная письменность; медиа; 

эмоциконы; акронимы. 
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reziume: kulturis, rogorc enobriv-

socialuri fenomenis interpretaciis mra-
valferovnebas ganapirobebs ori aspeqti: 
erTi is, rom kultura TviT kulturazea 
orientirebuli, da meore, rom igi arasta-
biluri, moqnili, drosa da sivrceSi ganfe-
nili emergentuli konglomeratia. kultu-
ra, rogorc socialuri fenomeni Riaa ne-
bismieri tipis cvlilebisTvis konkretul 
eTno-teritoriul sazRvrebSi. rac Seexeba 
misi, rogorc leqsikuri erTeulis pragma-
tul kvantitaturobasa da mis polisemi-
urobas, amas gansazRvravs kulturis, ro-
gorc universaluri enobriv-socialuri fe-
nomenis respeqtabeluroba. yofiTi kultura 

an kultura yofaSi TiToeuli Cvenganis ar-
sebobisa da cxovrebis wess gulisxmobs da 
sakuTari masStaburobis gamo SesaZloa 
erTmaneTisagan radikalurad gansxvavebul 
enobriv erTeulebTan kavSirSi an maTTan 
kombinaciaSi aRmoCndes, rac gansakuTrebiT 
TvalSi sacemia swored yofaSi, yovel-
dRiur rutinaSi.  

kulturaTa da enobriv sivrceTa mra-
valferovneba mudmivad icvleba, rasac Ta-
namedrove samyaroSi globalizacia uwyobs 
xels. Ees ki Tavis mxriv calkeul erebs 
uqmnis kulturuli identurobis dakargvis 
safrTxes. Kkulturis homogenizacia da hi-
bridizacia uaryofiTad da uperspeqtivodaa 
Sefasebuli, radgan SeuZlebelia globa-
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luri kulturis arseboba lokaluri kul-
turis elementebis gaTvaliswinebis gareSeE 
da piriqiT. 

 
sakvanZo sityvebi: kultura; globaliza-

cia; homogenizacia; hibridizacia; yofiTi 
kultura. 

 
 
1. Sesavali 
specialur Tu zogadsaganmanaTleblo 

literaturaSi kulturis uamravi definicia 
arsebobs. yvela Aarsebuli definicia sain-
tereso, TviTmyofadi da argumentirebulia 
da maTi gamoyeneba sxvadasxva intenciiT ne-
bismier dros SeiZleba, radgan TiToeul 
maTganSi gansxvavebuli rakursiTaa danax-
uli rogorc TviT kulturis fenomeni, ise 
kulturaTa distinqturi niSan-Tvisebebi. 

kulturis definiciaTa kaleidoskopuri 
simravlis klasifikacia SesaZlebelia, Tuki 
gavyvebiT qronologiurad misi interpreta-
ciis dinamikas, rac, Tavis mxriv, efuZneba 
misi, rogorc cnebis sxvadasxva elementiT 
Sevsebis tendenciasa da mkvlevarTa xedvis 
perspeqtivebs, ise im prizmas, romelSic 
moiazreben kulturis komponentTa erTob-
liobas. 

 
2. ZiriTadi nawili 
kulturis interpretaciis mravalferov-

nebas da siWreles ramdenime mizezi aqvs: es 
erTi mxriv ganpirobebulia imiT, rom kul-
tura TviT kulturaze orientirebuli fe-
nomenia. igi mobiluri, arastabiluri, dre-
kadi, aramaterialuri, drosa da sivrceSi 
ganfenili konglomeratia, rac misi srul-
fasovnad SegrZnebisa da recefciis barie-
ria da qmnis misi daZlevis sirTules. 
Mmeore mxriv, kultura ar aris statikurad 
mocemuli odenoba, igi emergentuli fenome-
nia. Kkulturis karibWe mudmivad Riaa kon-
kretuli eTnikuri Tu teritoriuli 
sazRvrebis farglebSi drois sxvadasxva 
monakveTSi warmoqmnili yvela tipis cvli-
lebis misaRebad. Ggarda amisa, kulturis, 
rogorc leqsikuri erTeulis gamoyenebis 
sixSire misi respeqtabelurobiT SeiZleba 
aixsnas: misi polisemiuroba imdenad mocu-
lobiTi da masStaburia, rom igi SesaZloa 
erTmaneTisagan radikalurad gansxvavebul 
enobriv erTeulebTan kavSirSi an maTTan 
kombinaciaSi aRmoCndes. magaliTad, Cacmis 
kultura, bavSvis aRzrdis kultura, kvebis 
kultura, sufris kultura, sufris servi-
rebis kultura, rigSi dgomis kultura, 
saubris kultura, kiTxvis kultura da a.S. 
Tuki kulturas am kuTxiT SevxedavT, advi-

li misaxvedria, rom igi yofas, arsebobisa 
da cxovrebis wess, tradiciebs aRniSnavs da 
yvela sityva-kombinaciaSi zemoCamoTvlil 
sferoebSi marTebul, Sesafer, pozitiur, 
Rirseulsa da jerovanK sasargeblo qmede-
bas gulisxmobs. kultura yofaSi moicavs 
nebismieri Cvenganis arsebobisa da cxovre-
bis wess, Cvens istorias, romlis aTvlis 
wertili pirvel rigSi Cveni dabadeba da, 
Semdgom gavlili wlebia, is zRaprebia, 
romlebsac ufrosi Taobis warmomadgenle-
bi, bebiebi da babuebi gviyvebodnen, is si-
mRerebia, romlebsac Zilis win Tu sxva-
dasxva dResaswaulze gvimRerodnen, aR-
zrdis is wesebia, romlebiTac gvaqebdnen 
Tu gvsjidnen, religiuri TariRebia, ro-
melTa ritualur aRsrulebas Tavisi wesi, 
rigi da moTxovnebi aqvs. eTnikuri sazoga-
doebis yofiTi kulturis komponentTa rig-
Si zemoCamoTvlilTa garda erTiandeba: sko-
la, swavlebis meTodebi, codnis Sefasebis 
sistema, konkretul socialur jgufSi cal-
keul individebTan urTierTobis manera, ko-
munikaciis procesSi xmis toni, emociuroba, 
grZnobebis gamomJRavneba-dafarvis unari, mi-
mika da Jestikulacia, komunikaciis part-
niorTan sakomunikacio aqtSi fizikuri dis-
tanciis SerCevisa da komunikantis asakobri-
vi zRvris gaTvaliswinebis unari, moxucis 
pativiscemisa da mis interesebTan Segueba-
SeCvevis unari, dakrZalvis tradicia, gar-
dacvlilTa amqveyniur cxovrebasTan ganSo-
rebisa da maTi miwasTan mibarebis tradicia, 
saWirisuflebo trapezi micvalebulTa mo-
sagoneblad da ase Semdeg. praqtikulad, yo-
veli nabiji, yoveli amosunTqva, yoveli qme-
deba, yoveli Tvalis daxamxameba ukavSirdeba 
kulturas da ganpirobebulia misiT. 

kulturas yofaSi erTi SexedviT TiTqos 
martivi mizani aqvs _ Seqmnas noyieri niada-
gi ganaTlebuli pirovnebis aRzrdisaTvis, 
mogvces kultivirebuli individi. Tumca am 
miznis miRweva calmxrivad da ganyenebulad, 
sazogadoebrivi struqturebisagan izoli-
rebulad SeuZlebelia: kultivirebuli in-
dividis cneba gulisxmobs, erTi mxriv, ga-
naTlebul pirovnebas da meore mxriv, im in-
stitucionalur struqturebs, im garemos, 
romelic qmnis individis kultivirebul 
adamianad Camoyalibebis winapirobebs. sity-
va-kombinaciis – ‘’kiTxvis kultura’’ _ maga-
liTiT naTlad Cans individisa da saxelm-
wifo Tu sazogadoebrivi struqturebis 
kavSiri da maTi urTierTganpirobebuloba: 
kiTxvis kultura gulisxmobs ara marto 
ganaTlebul mkiTxvels, aramed faseul, Ri-
rebul, kiTxvad literaturasac da kidev 
erT arcTu umniSvnelo rgols, romelic 



stu-s Sromebi – TRANSACTIONS OF GTU – ТРУДЫ ГТУ № 3 (477), 2010 

 

108 
 

praqtikulad erT logikur wred kravs am 
sam komponents, es aris im instituciaTa 
farTo qseli, romlis saSualebiTac wigni 
miewodeba mkiTxvels. amdenad, individi, li-
teratura, institucia – is normatiuli as-
peqtebia, romlebic am konkretuli magali-
Tis fonze qmnian mTlian sistemas Tavisi 
SemadgenlebiT gamonaklisis gareSe, wi-
naaRmdeg SemTxvevaSi irRveva mTlianobisa 
da srulyofilebis da aseve kulturis ar-
sebobis gancda. 

samyaro da masTan erTad kulturaTa da 
enobriv sivrceTa mravalferovneba mudmivad 
cvalebadia. am procesSi maRali xarisxis 
maCvenebeli saerTaSorio kavSirebs da mas-
Tan dakavSirebul ekonomikur, socialur 
da kulturul Sedegebs aqvs. zogadad glo-
balizaciasTan da konkretulad globali-
zaciis procesebTan kavSirSi SesaZloa dai-
bados axali tipis sazogadoeba, romelsac 
cnobili sociologebi samyaros sazogadoe-
bad moixsenieben (1,2). axal sazogadoebriv 
CarCoebSi moqceuli samyaros sazogadoeba 
kvlevis obieqti xdeba yvela im mecnieruli 
disciplinisa, romlebic kulturasa da 
sxvadasxva sazogadoebriv fenomens Seis-
wavlis (3). 

globalizaciis cnebis forma-saxecvli-
lebis mizezebad saxeldeba ekonomikuri 
realiebi, ekonomikis internacionalizacia, 
msoflioSi msxvil sawarmoTaSorisi kavSi-
rebi, multinacionaluri koncernebi, msof-
lio finansuri wyaroebi, msoflio saaqcio 
birJebi Tu sakredito operaciebi. maTi 
analogi mravali tendencia uzrunvelyofs 
globaluri bazris Seqmnis internaciona-
lizaciisa da migraciis procesebs, romel-
sac wminda ekonomikur aspeqtebTan erTad 
Tan axlavs socialuri da kulturuli ti-
pis cvlilebebi da maTi gavlena sazoga-
doebaze, romelic, rogorc zemoTac aRv-
niSneT, SesaZloa msoflio sazogadoebad 
iqces ukve naxsenebi pasaJis fonze. 

yvela sferoSi SeRwevadi globaliza-
ciisa da internacionalizaciis wyalobiT 
droTa ganmavlobaSi calkeul erebs eqmneba 
safrTxe dakargon kulturuli identuroba, 
rasac zurgs umagrebs msoflio sakomunika-
cio qselis Seqmna, romelmac gadafara yo-
velgvari sivrculi distanciebi da adresa-
tisaTvis SesaZlebeli gaxada nebismier 
distanciaze myof adresantTan sasurvel 
dros komunikacia. am procesSi TvalSisace-
mia drois faqtoris daCqarebisa da misi 
nulTan gatolebis tendencia.  

procesebi, romlebsac am tendenciebisa-
ken mivyavarT, zRudavs calkeul xalxTa 
kulturas, akninebs da iwvevs mis gaqrobas, 

aRgvas pirisagan miwisa. globalizaciis 
ganfesvebas mTels samyaroSi Sedegad mohy-
veba hibriduli tipis kulturis aRmoceneba, 
romelic multikulturul niadagze advi-
lad ganoyierdeba da metastaziviT moedeba 
calkeul erTa kulturul identurobas, 
romlis SenarCunebac sabolood realurad 
SeuZlebeli iqneba. mkvlevarTa umravleso-
bisaTvis miuRebelia kulturis homogeniza-
cia da isini negatiurad afaseben ucxo 
kulturis didi doziT, misi farTo speq-
triT Semodinebas mcirericxovan erTa 
kulturaSi (4). SedarebiT neitraluradaa 
interpretirebuli e.w. hibridizaciis pro-
cesi, romelic globalur kulturaSi moia-
zrebs calkeul avtonomiur kulturaTa ama 
Tu im elementis kavSirs masobrivi gamoye-
nebis materialur kulturasTan. ama Tu im 
kulturis konkretuli markerebis seleq-
ciur “miRebas” ucxo kulturaSi mivyavarT 
samyaros kulturamde. am pasaJis gaTvalis-
winebiT robertsoni iyenebs terminebs 
“globaluri hibridizacia” da “kreoliza-
cia”, romlebSic igulisxmeba kulturaTa 
urTierTgaTanabreba, lokaluri tipis kul-
turis Canacvleba-Secvla globaluriT. ro-
bertsoni laparakobs “glokalizaciaze” 
(globalizacia + lokalizacia) da gulisx-
mobs, rom globaluri kultura lokaluri 
kulturis elementebis gaTvaliswinebis ga-
reSeE da piriqiT _ lokaluri kultura 
globalurisgan mowyvetiT ver SeinarCunebs 
egzistencialurobas da ar eqneba perspeq-
tiva (3:31). 

 
3. daskvna 
amdenad, multikulturul niadagze aR-

mocenebuli hibriduli tipis kultura Se-
degad mogvcems calkeul erTa kulturuli 
identurobis dakargvas an, ukeTes SemTxve-
vaSi, mis gafermkrTalebas. Mmcirericxovan 
erTa kulturaSi ucxo kulturis masStabu-
ri Semodineba Tanamedrove epoqisaTvis gar-
dauvali da ucilobelia, radgan kulturis 
fenomeni zogadad Riaobis princips efuZne-
ba da amas garda, temporalur-sivrculi 
CarCoebis uqonlobis gamo, misi eqspansia da 
am eqspansiis xarisxis dadgena realurad 
SeuZlebelia. sakuTari identurobis Senar-
Cunebis mizniT mcirericxovan erTa kultu-
ra ar unda moswydes Tavis fesvebs da nia-
dags, Tumca gverds ver auvlis kulturaTa-
Soris kavSirebis safuZvelze Seqmnil sak-
maod MmkveTr fons, magram ecdeba SeinarCu-
nos Eegzistencialuroba da sakuTari saxe, 
romliTac igi sxva xalxTa kulturisagan 
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gansxvavdeba msoflios xalxTa kulturul 
rukaze. 
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ETHNO-LINGUAL CULTURE WAY OF LIFE AND GLOBALIZATION 
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Georgia 

Resume: The variety of the interpretation of culture as lingual-social phenomenon, determines its two aspects: 
from one side, the culture is oriented on culture itself, while from other side, this is the unstable emergent conglome-
ration, stretched out in the time and the space. Culture, as social phenomenon is ready to any changes in the concrete 
ethno-territorial framework. 

Concerning its pragmatic quantativity and its polisemiotic as lexical unit, this is determined by the respectability of 
culture, which is universal lingual-social phenomenon. 

Everyday life of culture either private life, which implies the rules of existence and life of each of us because of 
their own scale it can prove to be in the union with the radically different lingual units or in the combination with 
them, which especially strikes exactly in private life and in the everyday routine. 

The variety of cultures and lingual spaces eternally changes to what globalization contributes in the modern world. 
This, from its side, creates the danger for different nationalities to lose cultural identity. 

Homogenization and hybridization of culture is evaluated negatively and without perspectives, because it is im-
possible existence of global culture without the local cultural elements and vice versa. 

 
Key words: culture; globalization; homogenization; hybridization; the culture of the way of life. 
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ЭТНО-ЯЗЫКОВАЯ КУЛЬТУРА БЫТА И ГЛОБАЛИЗАЦИЯ 

Табукашвили Р.М. 
Департамент иностранных языков и коммуникаций, Грузинский технический университет, Грузия, 0175, 

Тбилиси, ул. Костава, 77  

Резюме: Разнообразность интерпретации культуры как языково-социального феномена, определяет ее два 
аспекта: с одной стороны, культура ориентирована на самую культуру, а с другой стороны, это нестабильный 
эмергентный конгломерат, распростертый во времени и пространстве. Культура, как социальный феномен, 
готова к любым изменениям в конкретных этно-территориальных рамках. 

Что касается ее прагматической квантитативности и ее полисемичности, как лексической единицы, это 
определяется респектабельностью культуры, которая является универсальным языково-социальным 
феноменом. 

Бытовая культура или культура в быту подразумевает правила существования и жизни каждого из нас, и из-
за собственной масштабности может оказаться в союзе с радикально различными языковыми единицами, или 
же в комбинации с ними, что особенно бросается в глаза как раз в быту, в каждодневной рутине. 
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Разновидность культур и языковых пространств вечно меняется, чему в современном мире способствует 
глобализация. Это, со своей стороны, создает опасность различным национальностям потерять культурную 
идентичность. 

Гомогенизация и гибридизация культуры оценивается негативно и бесперспективно, так как невозможно 
существование глобальной культуры без локальных культурных элементов и наоборот. 

 
Ключевые слова: культура; глобализация; гомогенизация; гибридизация; культура быта. 
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ТИПЫ ФРАЗЕОЛОГИЗМОВ С ТОЧКИ ЗРЕНИЯ СЕМАНТИЧЕСКОЙ УСТОЙЧИВОСТИ 
(СЛИТНОСТИ) ИХ КОМПОНЕНТОВ 

Т.З. Цомая 
Департамент иностранных языков и коммуникаций, Грузинский технический университет, Грузия, 0175, 
Тбилиси, ул. Костава 77 
E-mail: t.tsomaya@gmail.com 
  

 
Резюме: Представлена классификация фразеоло-

гизмов, с точки зрения семантической слитности их 
компонентов, которая делится на три типа – фразе-
ологическое сращение, фразеологическое единство и 
фразеологическое сочетание. Также выделен четвер-
тый тип фразеологических единиц – фразеологическое 
выражение. 

Ключевые слова: семантическая слитность; фра-
зеологическое сращение; фразеологическое единство; 
фразеологическое сочетание.

 

3. ВВЕДЕНИЕ 
Классификация фразеологизмов с точки зрения 

семантической слитности их компонентов, является 
одним из самых важных вопросов любого совре-
менного языка. Как известно, фразеологизмы возни-
кают из свободного сочетания слов, которое употреб-
ляется в переносном значении. Постепенно перенос-
ность забывается, стирается, и сочетание становится 
устойчивым. В зависимости от того, насколько стира-
ются номинативные значения компонентов фразео-
логизма, насколько сильно в них переносное зна-
чение, они делятся на три типа: фразеологические 
сращения, фразеологические единства и фразеологи-
ческие сочетания. Рассмотрим же эти типы фразео-

логических единиц применительно к современному 
английскому языку. 

4. ОСНОВНАЯ ЧАСТЬ 
Фразеологические сращения, или идиомы – это 

абсолютно неделимые, неразложимые устойчивые 
сочетания, общее значение которых не зависит от 
значения составляющих их слов: kick the bucket (разг.) 
– загнуться, умереть; = протянуть ноги; send smb. to 
Coventry – бойкотировать кого-либо, прекратить об-
щение с кем-либо; at bay – загнанный, в безвы-
ходном положении; be at smb.’s beck and call – быть 
всегда готовым к услугам; = быть на побегушках; to 
rain cats and dogs – лить как из ведра (о дожде); be all 
thumbs – быть неловким, неуклюжим; Kilkenny cats – 
смертельные враги. Фразеологические сращения воз-
никли на базе переносных значений их компонентов, 
но впоследствии эти переносные значения стали 
непонятны с точки зрения современного языка. «Образ-
ность фразеологических сращений раскрывается только 
исторически». Например, слова: «bay», означающее 
«тупик», и «beck» – «взмах руки» являются архаизмами 
и нигде кроме данного выше фразеологизма не 
употребляются. Или, например, выражение to be all 
thumbs исторически сложилось из выражения one’s fin-
gers are all thumbs. Подобное наблюдаем во фразе-
ологизмах: Kilkenny cats (которое, по-видимому, вос-
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ходит к легенде об ожесточенной борьбе между 
городами Kilkenny и Irishtown в XVII веке,что привело к 
их разорению) и send smb. to Coventry (в книге 
Кларендона «The History of the Great Rebellion and Civil 
Wars in England» рассказывается, что во время 
английской революции в городе Ковентри находилась 
тюрьма, в которой содержались ссыльные роялисты).  

Таким образом, во фразеологических сращениях 
утрачена связь между прямым и переносным значе-
ниями, переносное для них стало основным. Именно 
поэтому фразеологические сращения сложно перево-
дить на другие языки. 

Фразеологические сращения обладают рядом ха-
рактерных признаков: 

1) в их состав могут входить так называемые 
некротизмы – слова, которые нигде, кроме данного 
сращения, не употребляются, непонятны вследствие 
этого с точки зрения современного языка; 

2) в состав сращений могут входить архаизмы; 
3) они синтаксически неразложимы; 
4) в них невозможна, в большинстве случаев, 

перестановка компонентов; 
5) они характеризуются непроницаемостью – не 

допускают в свой состав дополнительных слов. 
Утрачивая свое самостоятельное лексическое зна-

чение, «…слова, входящие в структуру фразеоло-
гического сращения, превращаются в компоненты 
сложной лексической единицы, которая прибли-
жается по значению к отдельному слову. Поэтому 
многие фразеологические сращения синонимичны 
словам: kick the bucket – to die; ; send smb. to Coventry 
– to ignore и т.д. Но не стоит забывать, что, с точки 
зрения стилистики, ФЕ и слово далеки друг от друга. 

Фразеологические единства – это такие устой-
чивые сочетания слов, в которых при наличии общего 
переносного значения отчетливо сохраняются приз-
наки семантической раздельности компонентов: to 
spill the beans – выдать секрет; to burn bridges – 
сжигать мосты; to have other fish to fry – иметь дела 
поважнее; to throw dust into smb.’s eyes – 
заговаривать зубы; to burn one’s fingers – обжечься на 
чем-либо; to throw mud at smb. – поливать грязью;  to 
be narrow in the shoulders – не понимать шуток; to 
paint the devil blacker than he is – сгущать краски; to 
put a spoke in smb.’s wheel – вставлять палки в колеса ; 
to hold one’s cards close to one’s chest – держать что-
либо в секрете, не разглашать что-либо, помалкивать, 
– держать язык за зубами; to gild refined gold – 
золотить чистое золото, стараться улучшить, украсить 
что-либо и без того достаточно хорошее; to paint the 

lily – подкрасить цвет лилии, пытаться улучшить или 
украсить что-либо, не нуждающееся в улучшении. 

«Фразеологические единства несколько сближа-
ются с фразеологическими сращениями своей образ-
ностью, метафоричностью». Но в отличие от фразеоло-
гических сращений, где образное содержание раскры-
вается только диахронически, во фразеологических 
единствах образность, переносность осознается с 
точки зрения современного языка. Недаром академик 
В.В. Виноградов считает образность характерным 
признаком только фразеологических единств.  

«Связь между компонентами фразеологического 
единства мотивирована, отчетливо ощущается 
метафоризация».  Для понимания фразеологического 
единства необходимо его компоненты воспринимать в 
переносном значении. Например, смысл выражения 
make a mountain out of a molehill - делать из мухи 
слона, т.е. сильно преувеличивать что-либо (букваль-
но, делать гору из холмика норки крота), раскрывается 
только в том случае, если слово molehill рассматривать 
в значении “что-то незначительное, маленькое”, а 
слово mountain – “что-то очень большое”. В составе 
фразеологических единств нет слов, не понятных с 
точки зрения современного языка. 

Характерные признаки фразеологических единств: 
1) яркая образность и вытекающая отсюда воз-

можность совпадения с параллельно существующими 
словосочетаниями (ср.: to throw dust into smb.’s eyes, 
to be narrow in the shoulders, to burn one’s fingers, to 
burn bridges); 

2) сохранение семантики отдельных компонен-
тов (to put a spoke in smb.’s wheel); 

3) невозможность замены одних компонентов 
другими (to hold one’s cards close to one’s chest);  

4) эмоционально – экспрессивная окрашенность 
играет решающую роль (to throw dust into smb.’s eyes, 
to paint the devil blacker than he is); 

5) способность вступать в синонимические отно-
шения с отдельными словами или другими фразеоло-
гизмами (to gild refined gold = to paint the lily). 

Фразеологические сочетания – это устойчивые 
обороты, в состав которых входят слова и со свобод-
ным, и с фразеологически связанным значением: a 
bosom friend – закадычный друг, a pitched battle – 
ожесточенная схватка, (to have) a narrow escape – 
спастись чудом, to frown one’s eyebrows – насупить 
брови, Adam’s apple – адамово яблоко, a Sisyfean la-
bor – Сизифов труд, rack one’s brains – ломать голову 
(усиленно думать, вспоминать), to pay attention to 
smb. – обратить на кого-либо внимание, и т.д.  
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В отличие от фразеологических сращений и фра-
зеологических единств, обладающих целостным 
неразложимым значением, «фразеологические соче-
тания характеризуются смысловой разложимостью». 
В этом отношении они сближаются со свободными 
словосочетаниями. 

Характерные признаки фразеологических соче-
таний: 

1) в них допустима вариантность одного из ком-
понентов (a bosom friend – закадычный друг, a bosom 
buddy – закадычный приятель); 

2) возможна синонимическая замена стержнево-
го слова (a pitched battle – ожесточенная схватка, a 
fierce battle – свирепая схватка); 

3) возможно включение определений (he 
frowned his thick eyebrows, он насупил густые брови); 

4) допустима перестановка компонентов (a Sisy-
fean labor – Сизифов труд, a labor of Sisyphus – труд 
Сизифа); 

5) обязательно свободное употребление одного 
из компонентов и связанное употребление другого (a 
bosom friend – закадычный друг: закадычным не 
может быть враг или кто-либо другой). 

Выдвижение воспроизводимости в качестве ос-
новного признака фразеологизмов позволило раз-
вить дальше данную классификацию и выделить 
четвертый тип фразеологических единиц – так назы-
ваемые «фразеологические выражения». 

К фразеологическим выражениям относятся такие 
устойчивые в своем составе и употреблении фразе-
ологические обороты, которые целиком состоят из 
слов со «свободным номинативным значением и 
семантически членимы». Их единственная особен-
ность – воспроизводимость: они используются как 
готовые речевые единицы с постоянным лексичес-
ким составом и определенной семантикой. 

Фразеологические выражения - это только 
обороты с буквальным значением компонентов. В 
состав фразеологических выражений включают 
многочисленные английские пословицы и поговорки, 

которые употребляются в прямом значении, не 
имеют образного аллегорического смысла: live and 
learn – век живи, век учись; better untaught than ill 
taught – лучше быть неученым, чем неправильно 
ученым; many men, many mind – сколько голов, 
столько и умов; easier said then done – легче сказать, 
чем сделать; nothing is impossible to a willing heart – 
кто хочет, тот добьется. 

 
3. ЗАКЛЮЧЕНИЕ  
Исследование фразеологических оборотов, их 

классификация позволили решить целый ряд 
вопросов, касающихся значимых единиц языка в 
целом, характера лексического значения слов, 
соотношения синтаксической сочетаемости слов и их 
значения, словообразования и этимологии, стилистики 
художественной речи. Анализ фразеологической 
системы, с точки зрения семантической устойчивости 
современного английского языка, позволил нам 
получить представление об их основных структурно-
семантических типах, узнать их происхождение. 

 

ЛИТЕРАТУРА 
1. Алехина А.И. Фразеологическая единица и слово. - 

Минск, 1995. 
2. Виноградов В.В. Об основных типах фразеоло-

гических единиц в русском языке // Виноградов 
В.В. Лексикология и лексикография. Избр. тр. - М.: 
Наука, 1986. 

3. Смирницкий А.И. Лексикология английского 
языка. – М.,1996. 

4. Кунин А.В. Англо-русский фразеологический сло-
варь. 3-е изд., стереотип. – М.: Русский язык, 2001. 

5. Литвинов П.П. Англо-русский фразеологический 
словарь с тематической классификацией. – М.: 
Яхонт, 2000. 

6. Longman Dictionary of English Idioms. L., 1999. 
7. Weinreich, U. Problems in the Analysis of Idioms: 

Substance and Structure of Language. – University of 
California Press, Berkley and Los Angeles, 1994.

 
 
uak 001.4 

frazeologizmebis saxeobebi maTi komponentebis semantikuri  
stabilurobis (erTianobis) mixedviT 
T. comaia 
ucxo enebisa da komunikaciis departamenti, saqarTvelos teqnikuri universiteti, saqarTvelo, 
0175, Tbilisi, kostavas 77 
 

reziume: ganxilulia frazeologizmebis klasifikacia maTi komponentebis semantikuri 
erTianobis mixedviT, romelic warmodgenilia sam saxeobad – frazeologiuri Serwyma, 



stu-s Sromebi – TRANSACTIONS OF GTU – ТРУДЫ ГТУ № 3 (477), 2010 

 

113 
 

frazeologiuri erTianoba da frazeologiuri SeTavseba, aseve gamoyofilia frazeolo-
giuri erTeulebis meoTxe saxeoba – frazeologiuri gamoTqma. 
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ЛИНГВИСТИЧЕСКАЯ ХАРАКТЕРИСТИКА ПУБЛИЦИСТИЧЕСКОГО СТИЛЯ 
(ЛЕКСИЧЕСКИЕ ЧЕРТЫ  И УПОТРЕБЛЕНИЕ СЛОВ В ПЕРЕНОСНОМ ЗНАЧЕНИИ) 

Т.З. Цомая 
Департамент иностранных языков и коммуникаций, Грузинский технический университет, Грузия, 0175, 
Тбилиси, ул. Костава 77 
E-mail: t.tsomaya@gmail.com 
  

 
Резюме: Рассмотрен публицистический стиль в 

системе языка. Представлены его главные особен-
ности и характеристики. Также  выделены две группы 
стилистических средств в языке публицистики - 
признаваемое и отвергаемое; детально раскрыты их 
значения и представлено их использование в публи-
цистическом стиле. 

 
Ключевые слова: публицистический стиль; сис-

тема языка; стилистические средства; лексические 
единицы; признаваемое и отвергаемое; языковая 
норма. 

 

5. ВВЕДЕНИЕ 
Публицистический стиль занимает особое место в 

системе стилей литературного языка, поскольку во 
многих случаях он должен перерабатывать тексты, 
созданные в рамках других стилей. Научная и дело-
вая речь ориентированы на интеллектуальное отра-
жение действительности, художественная речь - на 
её эмоциональное отражение. Публицистика играет 
особую роль - она стремится удовлетворить как 
интеллектуальные, так и эстетические потребности.  

Главная яыковая особенность публицистического 
стиля - это неоднородность стилистических средств; 
использование специальной терминологии и эмоцио-
нально окрашенной лексики, сочетание стандартных 
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и экспрессивных средств языка, использование аб-
страктной и конкретной лексики. Важной чертой пуб-
лицистики является использование наиболее типич-
ных для данного момента общественной жизни 
способов изложения материала, наиболее частотных 
лексических единиц, характерных для данного вре-
мени фразеологизмов и метафорических употребле-
ний слова. 

 

6. ОСНОВНАЯ ЧАСТЬ 
Публицистические произведения отличаются нео-

быкновенной широтой тематики, они могут касаться 
любой темы, попавшей в центр общественного вни-
мания. Это сказывается на языковых особенностях 
данного стиля: возникает необходимость включать 
специальную лексику, требующую пояснений, а 
иногда и развёрнутых комментариев. 

С другой стороны, целый ряд тем постоянно 
находится в центре общественного внимания, и 
лексика, относящаяся к этим темам, приобретает 
публицистическую окраску. Таким образом, в составе 
словаря языка формируется круг лексических единиц, 
характерных для публицистического стиля. Среди 
таких постоянно освещаемых тем в первую очередь 
следует назвать политику, информацию о деятель-
ности правительства и парламента, выборах, партий-
ных мероприятиях, о заявлениях политических лиде-
ров. В текстах на эту тему регулярно встречаются 
такие слова и словосочетания, как: фракция, коали-
ция, кандидат, лидер, законопроект, демократы, 
оппозиция, федерализм, консерватизм, радикалы, 
предвыборная кампания, парламентские слушания, 
оживлённая дискуссия, второй тур, избирательный 
штаб, рейтинг политика, нижняя палата, доверие 
избирателей, депутатский запрос, парламентское 
расследование, общественное согласие. Экономичес-
кая тематика также важна для публицистического 
стиля и её освещение невозможно без таких слов, как 
бюджет, инвестиции, инфляция, аукцион, арбитраж, 
аудит, сырьё, лицензирование, банкротство, монопо-
лизм, акционерное общество, естественные монопо-
лии, рынок труда, таможенные пошлины, курс акций. 
Информация о состоянии общественного порядка не 
может быть передана без таких словосочетаний, как: 
борьба с преступностью, охрана прав граждан, место 
происшествия, прокурорская проверка, судебное раз-
бирательство, подписка о невыезде, борьба с неза-
конным оборотом наркотиков. Сообщения на между-
народные темы легко отличить по следующим сло-
вам и сочетаниям: переговоры по мирному урегули-
рованию, официальный визит, многосторонние кон-

сультации, мировое сообщество, напряжённая обста-
новка, стратегическое партнёрство, европейская ин-
теграция, миротворческие силы, территориальная це-
лостность, глобальные проблемы. 

Названная выше лексика употребляется и в других 
стилях. В публицистическом стиле она приобретает 
особую функцию - создать реальную картину событий 
и передать адресату впечатления журналиста об этих 
событиях и отношение к ним. Одни и те же слова 
звучат по-разному в научной монографии, полицейс-
ком протоколе и телевизионном репортаже. 

Для публицистического стиля характерно исполь-
зование оценочной лексики, обладающей сильной 
эмоциональной окраской, например: позитивные 
перемены, энергичный старт, безответственное заяв-
ление, твёрдая позиция, подковёрная борьба, про-
рыв на переговорах, грязные избирательные техно-
логии, злодейское убийство, гнусные измышления, 
тяжелейший кризис, небывалое наводнение, безу-
мная авантюра, наглый налёт, политический спек-
такль, ангажированная пресса, галопирующая инфля-
ция, казарменный коммунизм, идеологический буль-
дозер, нравственная холера. Оценка выражается ли-
бо определением к существительному, либо метафо-
рическим наименованием явления. 

Выделяют две группы стилистических средств в 
языке средств массовой информации, их называют: 
признаваемое и отвергаемое. "В семантическую 
сферу признаваемого входят все предметы мысли 
(т.е. лица, документы, организации, события и т.п.), 
которые считаются позитивными с точки зрения 
органа информации и риторической позиции текста 
массовой информации. В семантическую сферу 
отвергаемого входят все предметы мысли, которые 
считаются негативными". Соотношение этих сфер, 
естественно, зависит от информационной политики 
данного органа информации, т.е. внешних для языка 
причин, но выражается это соотношение на стилис-
тической окраске употребляемых в речи языковых 
средств, в том числе на лексемах, вне текста 
совершенно нейтральных. 

Для культуры речи эта проблема интересна и 
важна в том отношении, что стилистическая окра-
шенность публицистического текста может создать 
трудности при его переработке. Изложение такого 
текста человеком других взглядов, в другой ситуации, 
в другом политическом контексте может незаметно 
для этого человека привести к нарушению стилевого 
единства порождаемого им текста. Конечно, опытный 
журналист если и в вставит в свой текст, например, 
обороты, характерные для советских газет, то сделает 
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это осознанно, например, для выражения иронии по 
поводу какого-либо события. А вот в сочинениях 
школьников разностилевые обороты могут столкнуть-
ся незаметно для автора сочинения. Рассмотрим 
конкретные примеры из школьных сочинений. "Не 
видя ничего, сметая всё вокруг себя, они боролись за 
правду", - пишет автор сочинения о революционерах. 
По общему содержанию сочинения видно, что автор 
хорошо относится к революционерам, значит, данная 
фраза не тонкая ирония, а стилистическая ошибка. 
Другой автор, высказывая высокую оценку творчеству 
Пушкина пишет: "он правильно выбрал дорогу жизни 
и пошёл по ней, оставляя за собой несмываемые 
следы". Ещё один пример неосознанного смешения 
принимаемого и отвергаемого - словосочетание "под 
гнётом гуманности". 

В начале XXI века в сферу принимаемого входят 
следующие слова и устойчивые сочетания слов: подъём 
экономики, кабинет министров, рыночные реформы, 
государственные интересы, мировая роль государства, 
исполнительная вертикаль, облучённое ядерное 
топливо, жёсткие/чрезвычайные/адекватные меры, 
демократия, интеграция, бюджетная дисциплина, 
внятная политика, информационная безопасность. 

В сферу отвергаемого входят: сепаратисты, экстре-
мисты, НАТО, Совет Европы, депутаты, забастовщики, 
шпионы, экологи, правозащитники, депутатская неп-
рикосновенность, глобализация, пустые предвыбор-
ные обещания, силовой диктат, коррупция, кримина-
лизация, долларизация. Здесь снова необходимо 
подчеркнуть, что речь идёт не о политике, а об 
эмоциональной окраске слов в публицистических 
текстах. 

3. ЗАКЛЮЧЕНИЕ  
Публицистика является основной сферой возник-

новения и наиболее активным каналом распростра-
нения языковых неологизмов: лексических, словооб-
разовательных, фразеологических. Поэтому данный 
стиль оказывает существенное влияние на развитие 
языковой нормы. Особенностью публицистического 
стиля является широкий охват лексики литературного 
языка: от научных и технических терминов до слов 
обыденной разговорной речи. В таком случае инос-
тилевые элементы (слова и обороты речи) включаются 
в состав выразительных средств публицистического 
стиля, входят в язык массовой информации. Именно 
эти случаи имеются в виду, когда лингвисты 
рассуждают о взаимодействии разностилевых единиц 
в рамках газетно-публицистического стиля. 
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uak 001.4 

lingvistikis Tviseba publicistur stilSi (leqsikuri damaxasiaTebeli 
Tvisebebi da sityvebis gamoyeneba gadataniTi mniSvnelobiT) 
T. comaia 
ucxo enebisa da komunikaciis departamenti, saqarTvelos teqnikuri universiteti, saqarTvelo, 
0175, Tbilisi, kostavas 77 
 

reziume: ganxilulia publicisturi stili enis sistemaSi da misi ZiriTadi damaxasia-
Tebeli Tvisebebi. aseve gamoyofilia stilistikuri xerxis ori jgufi publicistur enaSi 
– aRiarebuli da miuRebeli, detaluradaa warmodgenili maTi mniSvneloba da gamoyeneba 
publicistur stilSi. 

 
sakvanZo sityvebi: publicisturi stili; enis sistema; stilistikuri xerxi; leqsikuri 

erTeuli; aRiarebuli da miuRebeli; enis norma. 
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THE LINGUISTIC CHARACTERISTIC OF PUBLICISTIC STYLE (LEXICAL FEATURES AND THE USE OF 
WORDS IN TRANSFERRED MEANING) 
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Resume: There is considered publicistic style in the system of language. Its main features and characteristics are 
revealed. There are allocated two groups of stylistic means in publicistic language recognized and inaccepable. There 
are represented their meaning and using in detail in the publicistic style. 
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reziume: dRes qarTveli qarTul sali-

teraturo enas gasaocari mondomebiT amax-
injebs. didi nawili Tavs iwonebs `Zaan~, 
`madloba movixade~-s TqmiT. am mxriv ufro 
axalgazrdebi gamoirCevian, romlebic mrav-
lad arian politikasa Tu arasamTavrobo 
organizaciebSi, Jurnalistikasa Tu iuri-
sprudenciaSi, `Toq- (musikalur-gasarTob) 
SouebSi~. avtorTa azriT, maTi Jargonuli 
metyveleba scenasa Tu ekranze, Sin Tu ga-
reT _ quCaSi, sazogadoebis, qarTuli enis 
aSkarad degradirebis, dekulturizaciis 
maCvenebelia. 

 

sakvanZo sityvebi: dekulturizacia; eno-

brivi dekulturizacia; enobrivi situacia; 
Jargoni (//slengi); skabrezi. 

 
 
1. Sesavali 
qarTuli ena-metyveleba msoflio enebs 

Soris gamorCeulia rogorc fonematurad, 

ise arqiteqtonikiT Tu leqsikur-sintaqsuri 
TvalsazrisiT.  

dRes enobrivi situacia saqarTveloSi 
arasaxarbieloa: ganaTlebisa da mecnierebis 
saministrom dRemde ver uzrunvelyo, rom 
saqarTveloSi mcxovreb bevr araqarTvels 
(skolasa Tu skolis gareT), qarTuli sa-
laparako ena Seeswavla Tundac sakomunika-
cio doneze [1].  

qarTuli saliteraturo ena gasaocrad 
iryvneba. am mxriv gansakuTrebiT gamoirCe-
vian axalgazrdebi, romlebic mravlad ari-
an arasamTavrobo organizaciebSi, Jurna-
listikasa Tu iurisprudenciaSi, `Toq- 
(musikalur-gasarTob) SouebSi~, maTi Jar-
gonuli metyveleba scenasa Tu ekranze, 
Sin Tu gareT _ quCaSi, sazogadoebis, 
qarTuli enis aSkarad degradirebis, de-
kulturizaciis maCvenebelia. axla qarT-
velobis didi nawili Tavs iwonebs aseTi 
metyvelebiT, `Zaan~, `madloba movixade~-s 
[2] an igulisxmeva, svavs, veubnevi, molo-
dinebis TqmiT.  
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2004 wlidan qarTuli enis normebis dam-

dgeni saxelmwifo komisia gauqmda, Tumca im 

saxiT gasauqmebelic iyo, magram axali ar 

Seqmnila. 

 
2. ZiriTadi nawili 
Tanamedrove swavlulTa erTi nawili qar-

Tuli enis dabali donis codnas amJRavnebs. 
araiSviaTad zogierTi maTgani (umetesad 
axalgazrdoba) Tavs iwonebs Taviseburi, 
araqarTuli (evropuli enebis) aqcentuaciiT, 
ucxouri enebisTvis damaxasiaTebeli frazis 
maxviliT... msjelobisas araerTgzis svamen 
tonur maxvils winadadebis bolo sityvis 
bolo marcvalze. ai, erT-erTi amonaridi: 
`es analizi gavidoda lingvistikis far-
glebidaan...~ axalgazrdaTa erTi nawili 
(msaxiobebi, studentebi, diqtorebi, Jurna-
listebi, politologebi, ama Tu im dargis 
eqspertebi...) ucxouri enis zegavleniT ab-
straqtul saxelebsa da upiro zmnebs mrav-
lobiT ricxvSi svamen da gvaqvs iseTi umar-
Tebulo sityvaformebi, rogoricaa: molo-
dinebi, sikeTeebi, davebi, SiSebi, daskvnebi, 
sivrceebi, Carevebi, aRrevebi, sixarulebi, 
siyvarulebi, Semosavlebi, xarjebi... 

ai, aseTi qarTuli gvesmis satelevizio 
sivrcidan (da ara sivrceebidan, rogorc 
isini ityodnen...). 

amis Sesaxeb araerTxel aRuniSnavT da 
xma aumaRlebiaT specialistebs, maT Soris 
Cvenc. rogorc iqna, amas mixvdnen ganaTle-
bisa da mecnierebis saministroSi da am 
xarvezis gamosasworeblad am uwyebaSi, 2008 
wels, stilistis saStato erTeulic ki Se-
moiRes (stilistur-gramatikuli redaqtire-
ba saskolo da sxva tipis saxelmZRvane-
loebisa)... 

saxelmwifo da sazogadoeba, vardebis 
revoluciis saxiT, bevr sasikeTo cvlile-
bas eziara, Tumca imavdroulad sasurvels 
arasasurvelic mohyva: magaliTad, gauqmda 
prezidentTan arsebuli qarTuli enis sax-
elmwifo komisia, enis saxelmwifo palata, 
qarTuli enis qvekomiteti parlamentSi, yve-
la radio- da telegadacema (romelic qar-
Tul enas eZRvneboda); isic, rom parlament-
Si Setanili kanoni enis Sesaxeb dRemde 
aRar ganixileba; ar muSaobs reklamis kano-
nis is punqtebi, romlebic enas exeba; proeq-
tSi `kanoni presis Sesaxeb~ araferia naTq-
vami presis enaze; Semcirda qarTuli enisa 
da literaturis saaTebi zogadsaganmanaT-
leblo (sajaro, saero) skolebSi; mo-

mravlda araqarTulenovani saswavleblebi; 
qarTuli ena da literatura aRaraa sa-
valdebulo sagani bevr umaRles saswavle-
belSi [3,2]; zemoTqmuls SeiZleba davuma-
toT is mcdelobac ganaTlebisa da mecnie-
rebis saministrosi (maSindeli ministri g. 
nodia), roca misaReb gamocdebze qarTuli 
ena (da literatura) unda gauqmebuliyo, 
rogorc sagamocdo sagani (sainteresoa sa-
ministros motivi da argumenti _ araqarT-
velebma qarTvelebiviT ar ician es enao...). 
ganaTlebis mesveurT `daaviwydaT~, rom 
`enas codvili xeliT ar unda SevexoT~, 
odesRac rom werda qarTveli eris `evro-
puli radiusiT~ gammarTavi didi qarTveli 
ilia WavWavaZe [4]. 

 
3. daskvna 
qarTuli ena, mxatvruli literaturis 

teqstebi, piesebi (da Teatris scena) gaivso 
Jargon-slengebiT, skabreziT (uwmawuri ga-
monaTqvamebiT...., ix. l. buRaZis romani `bo-
lo zari~, aka morCilaZis `faliaSvilis 
quCis ZaRlebi~, `mogzauroba yarabaRSi~ da 
sxv.). vfiqrobT, specialistTa mier unda Se-
muSavdes axali enobrivi politika da eno-
brivi normebi. 

samwuxaroa, rom 2009 wlis 14 aprils 14 
aprili, rogorc `dedaenis dRe~ aravis gax-
senebia... analogiuri viTareba iyo momdevno 
2010 welsac...  

PS. 2010 wlis saSobao epistoleSi uwmi-
desma da unetaresma, sruliad saqarTvelos 
kaTalikos-patriarqma qarTvel axalgazr-
debs mouwoda bilwsityvaobisa da sakuTari 
mSoblis Seginebis (daginebis) akrZalvisa-
ken. samwuxarod, bevrisTvis mowodeba dRem-
de mowodebad rCeba. skabrezma waleka ara 
marto sazogadoebrivi transporti da Tav-
Seyris adgilebi, aramed qarTuli satele-
vizio arxebi (mediasivrcec)... 

PPS. qarTul saxelmwifos da qarTul 
sazogadoebas (Tuki igi aseTad arsebobs!), 
cnobili germaneli kulturologi frank 
tremeli erT-erT interviuSi ase afrTxi-
lebs: `sanam liberaluri sazogadoebis in-
teresebi ar gadailaxeba, qarTvelTa TviT-
ganadgurebas bolo ar eqneba~ [5, 1-7]. 
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FROM LITERARY LANGUAGE TO THE DISTORTION OF LANGUAGE? 

E. Tskhadadze , B. Tskhadadze 
Department of social science, Georgian Technical University, 77, Kostava str, Tbilisi, 0175, Georgia 

Resume: Today even ordinary Georgian depraves, distorts and perverts the Georgian literary language with amaz-
ing desire. From this point of view the young people especially differ, a lot of them are now in non-governmental or-
ganizations, journalism or jurisprudence, in so-called “Talk- and musical-enterntaining shows”. Now the big part of the 
Georgians brags of such, like “Dzaan” (very much), `madloba movikhade” (to thank). Their slangy speech on the stage 
or on the wide screen, indoor or outdoor – in the streets, society or elsewhere is the evidence of obvious degradation 
of Georgian language. 

 
Key words:  the Georgian literary language; slangy; speech; degradation of Georgian language; slangy speech. 
 

 
 
 
УДК 81 35+378147+003074 

ОТ КУЛЬТУРНОГО ЯЗЫКА ДО БЕСКУЛЬТУРНОСТИ 

Цхададзе Е.Г., Цхададзе Б.А. 
Департамент общественных наук, Грузинский технический университет, Грузия, 0175, Тбилиси, ул. Костава, 77  

Резюме: Сегодня обычный грузиноязычный житель страны с особым желанием коверкает грузинский 
язык. Большое количество людей «кокетничает», используя такие выражения как Zaan (очень), `madloba 
movixade (поблагодарил). В этом плане особо выделяются молодые, которых достаточно много в 
журналистике и юридических учреждениях, ток-шоу и музыкально-развлекательных программах. По мнению 
авторов, их жаргоннные выражения, использованные дома или вне его, показывают уровень деградации 
общественности. 

 
Ключевые слова:  жаргоннные выражения; уровень деградации общественности; культурный язык; 

бескультурность; грузинский язык. 
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0175, Tbilisi, kostavas 77  
 
E-mail: www.l_nebieridze@yahoo.com 

 

 
reziume: dasavleTis qveynebSi, safrangeT-

sa da germaniaSi, saxelmwifo marTvis dina-
mizmze gansakuTrebul zegavlenas axdens sa-
mecniero-teqnikuri da politikuri procese-
bi. Tu XX saukuneSi biurokratiis saqmiano-
ba proceduruli saSualebebiT, kontroli-
rebiTa da politikuri neitralitetis dac-
viT Semoifargleboda, XXI saukunis dasa-
wyisSi saxelmwifo marTvis veqtori progra-
mul sakiTxebzea orientirebuli. kardina-
lurad Seicvala, aseve saxelmwifo marTvis 
stili. Tu gasuli saukunis dasawyisSi Ci-
novniki sarisko qmedebebs, inovaciebs gaur-
boda, Secdomis daSvebis eSinoda da ruti-
nuli saqmianobiT iyo dakavebuli, dRes sax-
elmwifo moxele ar gaurbis riskian qmede-
bebs, igi mudmivi inovaciebisa da axali Se-
saZleblobebis ZiebiT aris dainteresebuli. 
dRes dasavleTis qveynebSi (germaniasa da 
safrangeTSi) ,,neitraluri“ administracia 
ar arsebobs. sajaro samsaxuri politizebu-
lia: saxelmwifo aparatSi maRali Tanamde-
bobebi politizebul moxeleebs ukaviaT. 

 
sakvanZo sityvebi: centraluri admini-

stracia; centralizaciis procesi; Pprofe-
siuli biurokratia; biurokratiuli siste-
ma; burgomistri. 

 
 
1. Sesavali 
Temis siaxle aris, dasavleTis qveynebis 

marTvis sistemis genezisisa da Tanamedro-
veobis urTierTmimarTebis kompleqsuri Ses-
wavla, problemis monografiuli ganxilva, 
sistemur-kompleqsuri analizis meTodis sa-
fuZvelze. pirvelad samamulo marTvis mec-
nierebaSi ganxilulia dasavleTis qveynebis 
(safrangeTisa da germaniis) saxelmwifo 
marTvis principebi, elementebi, funqciebi, 
formebi da modelebi. Ppirveladaa naSrom-
Si monografiulad Seswavlili aseve da-
savleTis qveynebis sajaro samsaxuris sis-
temur-struqturuli formirebisa da gan-
viTarebis procesebi. 

dasavleTis qveynebis (safrangeTisa da 
germaniis) saxelmwifo marTvis sistemam gan-

viTarebis sakmaod rTuli gza ganvlo. da-
savleTis qveynebis marTvis sistemis forme-
bi, elementebi, ierarqiuli struqtura Tu 
maTi organizacia, qveynis ekonomikur-poli-
tikuri cvlilebebis Sesabamisad, xSirad 
icvleboda. 

 Aam procesebis warmoCena warsulisa da 
Tanamedroveobis marTvis sistemebis geneti-
kuri kavSirebis kvleva-Zieba friad mniSv-
nelovani da aqtualuria. aRniSnuli Temis 
aqtualuroba isicaa, rom dasavleTis qvey-
nebis Tanamedrove marTvis sistemebis gaa-
zrebisaTvis misi srulyofilad da efeqtu-
rad warmarTvisaTvis adreuli da Taname-
drove marTvis sistemebis genetikuri kon-
taqtebis Seswavla da gaTvaliswineba aR-
niSnul Temas gansakuTrebul mniSvneloba-
sac aniWebs.  

naSromis praqtikuli mniSvneloba isaa, 
rom dasavleTis qveynebis saxelmwifo marT-
vis mdidari tradiciebis gaTvaliswineba da 
misi zogierTi elementebis danergvac sa-
qarTvelos marTvis sistemaSi sasargebloa. 
garda amisa, naSromis ZiriTadi debulebebi 
da daskvnebi SeiZleba gamoyenebul iqnes 
sazRvargareTis qveynebis istoriis kvlevisa 
da swavlebisas. 

 
2. ZiriTadi nawili 
dasavleT evropis unitaruli saxelmwi-

foebis biurokratiuli aparatis struqtura 
franguli midelis mixedviT aris Seqmnili.  

safrangeTSi, dasavleT evropis sxva sa-
xelmwifoebisagan gansxvavebiT, yvelaze ad-
re dasrulda centralizaciis procesi, Ca-
moyalibda profesiuli biurokratia, rom-
lis safuZveli Sromis danawileba da fun-
qciebis diferenciacia iyo. XVIII saukunis 
Sua xanebSi absolutizmis gamarjvebis Sem-
deg, saxelmwifo marTvis TandaTanobiTi 
centralizacia xdeba. profesiuli biuro-
kratiis daxmarebiT, samefo xelisufleba 
sazogadoebas sabolood gaemijna. safran-
geTis didi revoluciis dros saxelmwifo 
aparatis ,,mSenebloba“ gagrZelda: 1789 wels 
likvidirebul iqna yvela feodaluri privi-
legia saxelmwifo samsaxurSi; 1790 wels 
provinciebi Seicvala departamentebiT. 
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XIX saukunis dasawyisSi saxelmwifo sam-
saxurSi moxelis SesarCevad dawesda sakon-
kurso sistema. ,,did skolebSi“ (politeqni-
kur, samTo da hidro skolebSi), romelic am 
dros administraciuli elitis ,,sanaSenes“ 
warmoadgenda, saxelmwifoebrivi interese-
bis ideas aRiarebdnen. SerCevis sakonkurso 
sistema xels uwyobda franguli biurokra-
tiis profesionalizmis amaRlebas. frang 
politologebs miaCniaT, rom yovelive amis 
Sedegad profesionali moxele moswyda mis 
socialur wres. umaRlesi rangis moxele 
qadagebda saxelmwifo samsaxuris ideas da 
Tavis Tavs sazogadoebrivi interesebis 
damcvelad miiCnevda. amitomac ar tovebda 
saxelmwifo samsaxurs da kerZo seqtorSi 
iSviaTad gadadioda. magaliTad, 1860 wli-
dan 1880 wlamde mxolod erTma safinanso 
inspeqtorma datova saxelmwifo samsaxuri 
da biznesSi gadabargda. 

maRali rangis moxele erTgulad emsaxu-
reboda saxelmwifos. miuxedavad sakonkur-
so sistemis dawesebisa, umaRlesi adminis-
tracia sazogadoebis privilegirebuli fe-
nebiT kompleqtdeboda. 1830 wlidan 1848 
wlamde politeqnikuri institutis stu-
dentTa 1% muSur-glexuri wridan iyo gamo-
suli. meore imperiis dros, 1851-1876 wlebSi, 
saministroebis ganyofilebebis direqtore-
bis 95%, xolo prefeqtebis 82% burJuebsa 
da aristokratebs Seadgendnen. safrangeTis 
mesame respublikis (1871-1940 wlebi) drosac 
ki umaRles biurokratias ar Sexebia demo-
kratizaciis procesi: administraciis e.w. 
,,didi korpusis“ 546 wevridan mxolod 10%-s 
Seadgenda ,,saxalxo klasisa“ da wvrili 
burJuaziis warmomadgenlebi. mizanmimarTu-
li socialuri seleqciisa da politikuri 
kontrolis saSualebiT, safrangeTis mmarT-
vel wreebs biurokratiul elitaSi rigiTi 
moqalaqe ar CaurTavT. XIX saukuneSi misa-
Reb gamocdebze sagamocdo komisia did yu-
radRebas aqcevda kandidatis saerTo kul-
turas, klasikuri sagnebis (pirvel rigSi 
laTinuri enis) codnas. Cinovnikis profesia 
memkvidreobiTi gaxda: Svili mamas cvlida. 
magaliTad, 1840 wels saxelmwifo sabWos 
wevrebis 68% msxvil CinovnikTa Svilebi 
iyvnen, 1852 wels ki 16% iyo prefeqtebis, 
prefeqtebisa da suprefeqtebis Svilebi. 

misaRebi gamocdebis dros kandidats un-
da warmoedgina Sesabamisi rekomendaciebi, 
xolo Tanamdebobaze daniSvnisas farTod 
iyenebdnen naTesaur kavSirebs da urTierT-
sargeblobis principebiT moqmedebdnen, ra-
mac 1830-1848 wlebSi franguli biurok-
ratiis krizisi gamoiwvia. frangul umaRles 
CinovnikTa wreSi dadga saxelmwifo aparat-

Si ,,meritokratiuli sistemis“ SemoRebis sa-
kiTxi. es imas niSnavda, rom unda Seqmniliyo 
saqmis mcodne neitraluri biurokratiuli 
sistema. 1981 wlamde qveyanaSi centraluri 
administraciis Zlieri xelisufleba arse-
bobda. mesame (1871-1940 ww.), meoTxe, (1947-1958 
ww.) da mexuTe respublikebis mTavrobebi 
qveynis centralizaciis politikas axor-
cielebdnen. safrangeTis mTavroba da misi 
administracia qveynis mTel biurokratiul 
aparats mkacrad akontrolebda. 1981 wlidan 
ki xelisufleba Tanamimdevruli decentra-
lizaciis gzas daadga. ekonomikuri da so-
cialuri dagegmarebis uflebamosilebis 
garkveuli nawili regionebis administra-
cias gadaeca. safrangeTSi dRes moqmedi ka-
noni samoqalaqo samsaxuris Sesaxeb aris 
reformaTa Sedegi, romelic daiwyo meore 
msoflio omis damTavrebisTanave. safran-
geTSi ,,moxele“ erqva yvela im pirs, rome-
lic saxelmwifo marTvis organoSi msaxu-
robda. kanoni ,,moxelis zogadi statusis 
Sesaxeb“ 1946 wlidan moqmedebs. is sajaro 
samsaxuris struqturas da moxeleTa xelfa-
sis sistemas awesrigebs. 

1946 wlis kanonma sajaro samsaxuris 
sistemaSi ,,kadrebis“ gageba, gansazRvra, 
rac erTnairi rangis yvela Tanamdebobis 
piris gaerTianebas niSnavda. magaliTad, sa-
frangeTSi arsebobs direqtorTa kadri, sa-
dac gaerTianebulia yvela departamentis 
direqtori, kontrolis kadri, romelic 
aerTianebs yvela inspeqtors da a.S. amasTa-
nave, arsebobs ,,moxeleTa klasi“ anu moxe-
leTa rangirebis principi. sul oTxi rangia 
da isini aRiniSneba A, B, C, D klasebiT. A 
klass evaleba gadawyvetilebebisa da brZa-
nebebis SemuSaveba; B klasi asrulebs A 
klasis mier miRebul gadawyvetilebebs; C 
klasi dakavebulia specialuri davalebebis 
SesrulebiT; D klasSi iricxeba teqnikuri 
personali, romelic rigiTi Semsrulebelia. 
franguli kanonmdeblobiT, sajaro sam-
saxuris Tanamdebobaze ar SeiZleba dainiS-
nos is piri, romelsac ara aqvs safrangeTis 
moqalaqeoba da zneobriv-moralur moTxov-
nebs ver akmayofilebs. 

moxelis SerCeva da daniSvna konkursis 
wesiT xdeba. safrangeTSi ori tipis kon-
kursi arsebobs: gare da Siga. gare kon-
kursze mimdinareobs axali moxelis SerCe-
va; Siga konkursi tardeba ierarqiul sa-
fexurze moxelis dasawinaureblad. kon-
kursze moxelis SerCevis mTavari principia 
pretendentTa ara profesiuli done, aramed 
zogadi erudicia, romlis safuZveli kla-
sikuri humanitaruli ganaTlebaa. 
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aRsaniSnavia, rom aSS-sa da germaniisagan 
gansxvavebiT, sadac dominirebs saxelmwifo 
aparatSi moxelis specializaciis koncef-
cia, safrangeTSi yuradReba eqceva moxelis 
yovelmxriv momzadebas, rogorc adminis-
traciuli, ise teqnikuri funqciebis Sesas-
ruleblad. franguli saxelmwifo samsaxu-
ri cdilobs SearCios maRali donis zogadi 
kulturisa da sxvadasxva davalebis Ses-
rulebis unaris mqone moxele. biurokra-
tiuli karieris ZiriTadi elementi safran-
geTSi, iseve rogorc germaniaSi, aris eta-
pobrivi dawinaureba moxelis samsaxurebri-
vi staJisa da asakobrivi cenzis principiT. 
es principi TiTqmis mTlianad gamoiricxeba 
aSS-Si, sadac ierarqiul safexurze avtoma-
turi dawinaureba ar xdeba. 

gansakuTrebul interess iwvevs franguli 
samarTlebrivi doqtrina saxelmwifo moxe-
lis politikuri moRvaweobis Sesaxeb. sa-
frangeTSi saxelmwifo moxele didi politi-
kuri uflebebiTa da TavisuflebiT sarge-
blobs, danarCeni evropuli saxelmwifoebisa 
da aSS-is saxelmwifo moxelesTan SedarebiT. 
magaliTad, am qveynebSi administraciuli sa-
marTali awesrigebs ara marto moxelis pro-
fesiul saqmianobas, aramed mis politikur 
loialobasac. igi saxelmwifo xelisufle-
bis, mTavrobis erTgulia. safrangeTSi piri-
qiT, moxelis pirad saqmeSi misi politikuri, 
filosofiuri Tu religiuri Sexedulebebi 
ar figurirebs. sxva sityvebiT, safrangeTSi 
saxelmwifo moxele erTgulebas ara mTavro-
bisadmi, aramed erisa da konstituciis mi-
marT iCens. saxelmwifo marTvis federaluri 
tipis evropuli qveynebidan gavlenian 
saxelmwifod germania iTvleba. Tanamedrove 
germaniisTvis damaxasiaTebelia politikuri 
da administraciuli sferoebis urTierTSer-
wyma, rac asaxulia kanonSi saxelmwifo sam-
saxuris Sesaxeb. am kanonis Tanaxmad, moxeles 
ufleba aqvs monawileoba miiRos politikuri 
partiebis saqmianobaSi.  

germaniis axlandel marTvis sistemas sak-
marisad Zlieri federaluri administracia 
hyavs. administracia uflebamosilia akon-
trolos sagareo saqmeebi, gadasaxadebi, qvey-
nis saSinao saqmeebi – transporti, safosto 
momsaxureba, socuzrunvelyofis programebi 
da dazvervis saqme, magram praqtikulad, fe-
deraluri administracia mxolod qveynis 
zogad saSinao programebs akontrolebs.  

qalaqis aRmasrulebeli organos funq-
ciebs burgomistri – profesionali Cinovniki 
asrulebs. mas 8-12 wlis vadiT niSnavs qala-
qis sabWo. zogierT qalaqSi arsebobs kole-
giuri aRmasrulebeli organo – magistrati, 
romelsac aseve 8-12 wlis vadiT irCeven. 

pirveli msoflio omis Semdeg germaniis 
saxelmwifo marTvis sistemaSi damkvidrda 
termini ,,sajaro samsaxuri.“ funqciur kon-
teqstSi ,,sajaro samsaxuri“ gulisxmobs 
iseT saqmianobas, romlis mizania marTvis 
saerTo saxelmwifoebrivi amocanebis Ses-
ruleba; institucionalur WrilSi ,,sajaro 
samsaxurSi“ moiazreba is piri, romlis 
profesiuli saqmianoba sajaro samsaxuria. 

germaniaSi sajaro moxeled iTvleba: 
saxelmwifo aparatis TanamSromeli, mosa-
marTle, skolisa da umaRlesi saswavle-
blis pedagogi, samxedro mosamsaxure, fos-
tisa da rkinigzis mosamsaxureebi, saxelm-
wifo bankis TanamSromeli. moxeleebi ran-
gis mixedviT Semdeg kategoriebad iyofian: 

1. dabali Cini – teqnikuri TanamSromeli. 
2. saSualo Cini – mmarTveli mdivani, 

oper-mdivani da haupt-mdivani. 
3. I safexuris umaRlesi Cini – mmarTveli 

inspeqtori; reginurgs-atamani. 
4. II safexuris umaRlesi Cini – umaRlesi 

sammarTvelos mrCeveli. 
moxelis materialuri anazRaureba aris 

ZiriTadi xelfasi da danamati: bavSvTa dax-
marebisaTvis gaTvaliswinebuli danamati, sam-
saxurebrivi staJisa da wodebrivi danamati. 
germanuli doqtrinis Tanaxmad, moxele ga-
nixileba, rogorc saxelmwifos msaxuri da 
warmomadgeneli. konstituciis mixedviT, Ti-
Toeul germanels ufleba aqvs, miaRwios ne-
bismier saxelmwifoebriv Tanamdebobas, ro-
melic Seesabameba mis profesiul kvalifika-
cias. moxelis Sesaxeb kanonSi CamoTvlilia 
is pirobebi, romelTa meSveobiTac SesaZle-
belia am wodebis mopoveba.  

upirvelesi moTxovnaa, moxelis Tanamde-
bobaze wardgenili piri erovnebiT germa-
neli iyos. kanonis mixedviT dasaSvebia 
ucxoelis daniSvnac moxelis postze, (ma-
galiTad umaRlesi saswavleblis leqto-
rad), magram aseTi daniSvna ar gulisxmobs 
avtomaturad germaniis moqalaqeobis miRe-
bas; moxeled daniSvnis pretendentma unda 
warmoadginos Tavisi politikuri keTilsai-
medooba anu igi nebismier dros unda iyos 
mzad daicvas konstituciuri wyoba. moma-
valma moxelem unda gaiaros profesiuli 
momzadeba ama Tu im samsaxurebrivi ierar-
qiis Sesabamisad. 

dabali rangis samsaxurSi iniSneba, piri, 
romelmac warCinebiT daamTavra saxalxo 
skola da gaiara mosamzadebeli kursebi. 
saSualo safexuris samsaxurSi daiSveba is 
piri, romelmac warCinebiT daamTavra sa-
xalxo skola, gaiara erTwliani momzadeba 
saTanado samsaxurSi da specialuri gamoc-
debi Caabara. 
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maRali rangis samsaxurSi Tanamdebobis 
dakavebisTvis gacilebiT didi moTxovnebia: 
I safexurze miiReba is piri, romelmac war-
CinebiT daamTavra skola, gaiara 3-wliani 
specialuri momzadeba da Caabara specia-
luri gamocdebi. II safexurze ki daiSveba 
umaRlesi ganaTlebis mqone piri, romelmac 
Caabara pirveli saxelmwifo gamocda, gaia-
ra 2-wliani specialuri momzadeba da Caa-
bara meore saxelmwifo gamocda. garda am 
moTxovnebisa, arsebobs asakobrivi bariere-
bi ama Tu im safexuris samsaxurSi misaRe-
bad: 16-dan 30 wlamde – dabal safexurze; 
16-dan 32 wlamde – saSualo safexurze; 18-
dan 30 wlamde – maRal Tanamdebobaze. 

im sferoebidan, romelTaganac dakom-
pleqtebulia saministroebis personali, 
pirvel adgilzea iusticia, Semdeg ekonomi-
ka da socialuri sistema. germaniaSi iu-
ristis profesia saukeTeso saSualebaa sa-
xelmwifo samsaxurSi mosaxvedrad. iuris-
tebs dResac umaRlesi postebi uWiravT sa-
ministroTa sistemaSi; saxelmwifos mmar-
Tvel Tanamdebobebze iuristebi lideroben. 
rac Seexeba moxeleTa socialur warmomav-
lobas, maTi ori mesamedi umaRlesi da sa-
Sualo fenidanaa, xolo 1/4¼ _ ,,dabali fe-
nebidan.“ samsaxurSi dawinaurebis sistema 
mkacrad reglamentirebulia. es sistema em-
yareba or princips: kvalifikaciis amaRle-
bis (rac SesaZlebelia specialuri gamoc-
dis CabarebiT an specialuri Semowmebis 
Sedegad miRebuli maRali SefasebiT) da 
dawinaurebis princips. 

dabali safexuris Tanamdebobaze ama Tu 
im piris dawinaureba SesaZlebelia 3 wlis 
Semdeg, im SemTxvevaSi, Tu misi muSaobis Se-
faseba iqneba ,,kargi“, xolo 8 wlis Semdeg im 
SemTxvevaSi, Tu misi muSaoba Sefasdeba “da-
makmayofileblad”. dabali rangis samsaxurSi 
umaRlesi Tanamdebobis dasakaveblad preten-
dents, Tu mas ar Sesrulebia 40 weli, minis-
tris specialuri nebarTva sWirdeba. dawi-
naurebis vada (6 weli da zemoT) SeiZleba 
Semcirdes im SemTxvevaSi, Tu ama Tu im piris 
muSaoba Sefasda ,,Zalian kargad.“ im SemTxve-
vaSi Tu moxelis mimarT saxelmwifo ar Se-
asrulebs nakisr valdebulebebs, mas ufleba 
aqvs moiTxovos zaralis anazRaureba. sam-
saxurSi dawinaurebisaTvis mniSvnelovania 
moxelis politikuri statusi e.w. ,,erT-
gulebis valdebuleba.“ es, pirvel rigSi, 
politikuri erTgulebis valdebulebaa. ,,Ci-
novniki emsaxureba mTel xalxs da ara cal-
keul partias; is Tavis saqmianobas partiul 
interesebs ar ukavSirebs.“ 

moxeleebis saqmianobaze kontrols axor-
cielebs federaluri administraciuli sa-
samarTlo. mosamarTleebs arCevs specialu-
ri federaluri komisia, romelsac Tavmj-
domareobs Sinagan saqmeTa ministri. admi-
nistraciuli sasamarTlos kompetenciaSi 
Sedis, aseve moxeleTa statusis, ufleba-mo-
valeobaTa gansazRvra, anazRaurebis mowes-
rigeba, socialuri uzrunvelyofa da sxva 
sakiTxebi. 

 
3. daskvna 
saxelmwifo marTvis federaluri tipis 

evropuli qveynebidan gavlenian saxelmwi-
fod germania iTvleba. Tanamedrove germa-
niisTvis damaxasiaTebelia politikuri da 
administraciuli sferoebis urTierTSerwy-
ma, rac asaxulia kanonSi saxelmwifo sam-
saxuris Sesaxeb. 

moxeleebis saqmianobaze kontrols axor-
cielebs federaluri administraciuli sa-
samarTlo. mosamarTles irCevs specialuri 
federaluri komisia, romelsac Tavmjdoma-
reobs Sinagan saqmeTa ministri. administra-
ciuli sasamarTlos kompetenciaSi aseve Se-
dis moxeleTa statusis, ufleba-movaleo-
baTa gansazRvra, anazRaurebis mowesrigeba, 
socialuri uzrunvelyofa da sxva sakiTxebi. 

saxelmwifo marTvis struqturuli mod-
elebi unitarul, konfederaciul da fede-
raciul saxelmwifoebSi sxvadasxva saxisaa: 
unitaruli tipis saxelmwifoSi marTva uSu-
alod dedaqalaqidan xorcieldeba. admini-
straciul-teritoriuli erTeulebi safran-
geTSi, ZiriTadad meorexarisxovan rols 
asruleben. federaciuli marTvis sistema 
Sedgeba administraciuli erTeulebisgan, 
romlebic sakuTari politikuri cxovrebiT 
cxovroben. 

dasavleTis qveynebSi, uwyebaTa Soris 
funqciebis gamijvna da ganawileba, rogorc 
centraluri, ise regionaluri da adgilo-
brivi organoebis doneze kompetenturobis 
koliziebs iwvevs. federalur saxelmwifo-
ebSi, administrirebis mravali amocana 
marTvis regionalur struqturaSia Tavmoy-
rili. 
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SYSTEM OF STATE ADMINISTRATION IN WESTERN COUNTRIES (FRANCE, GERMANY) 
L. Nebieridze 
Department of Foreign Languages and Communications, Georgian Technical University, 77, Kostava str, Tbilisi, 0175, 
Georgia 

Resume: Scientific technical and political processes especially influence on the state administration of western 
countries, such as France and Germany. If in XX century the bureaucracy activities were limited only by procedural fa-
cilities, controlling and political neutrality feature security at the beginning of XXI century the state administration vec-
tor is oriented to the programming issues. 

The cardinal changes proceeded also in style of state administration. If at the beginning of the last century officials 
evaded risky actions and innovations, feared to make errors and were engaged in routine, the present officials don’t 
fear to make risky actions and they are permanently seeking new opportunities. 

Today, in western countries, Germany and France the “neutral” administration is not available. Public service is po-
liticized: the state machine high positions are occupied by politicized officials. Higher echelons of state administration 
while making decisions enjoy certain independence, that is conditioned by sharp grading of specialization of state ad-
ministration; officials are able to act independently in the tiny sphere of management. 

 
Key words:  central administration; central processes; professional bureaucracy; bureaucratic system; burgomaster. 
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СИСТЕМА ГОСУДАРСТВЕННОГО УПРАВЛЕНИЯ В ЗАПАДНЫХ СТРАНАХ (ФРАНЦИЯ, 
ГЕРМАНИЯ) 

Небиеридзе А.Г. 
Департамент иностранных языков и коммуникаций, Грузинский технический университет, Грузия, 0175, 

Тбилиси, ул. Костава, 77  

Резюме: В западных странах, в таких как Франция и Германия особое влияние на динамизм 
государственного управления оказывают научно-технические и политические процессы. Если в ХХ веке 
деятельность бюрократии ограничивалась процедурными средствами, контролированием и соблюдением 
политического нейтралитета, то в начале ХХI века вектор государственного управления ориентируется на 
программные вопросы. 

Кардинально изменился также стиль государственного управления. Если в начале прошлого века чиновники 
избегали рискованных действий и инноваций, боялись допустить ошибки и были заняты рутинными делами, то 
сегодня государственные деятели не избегают рискованных действий, они постоянно заинтересованы 
инновациями и поиском новых возможностей. 

Сегодня в западных странах (Германия, Франция) не существует нейтральная администрация. Государственная 
служба политизирована: в государственном аппарате высшие должности заняты политизированными 
чиновниками. Чиновники высших эшелонов государственной власти при принятии решений пользуются 
определенной независимостью, что обусловлено резкой градацией специализации государственного 
управления; государственные чиновники могут независимо действовать в узкой сфере правления. 

 

Ключевые слова:  центральная администрация; центральные процессы; профессиональная бюрократия; 
бюрократическая система; бургомистр. 

 
 

miRebulia dasabeWdad 12.09.10 
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reziume: ganxilulia Tavisufali ekono-

mikuri zonis arsi, roli da misi funqcio-
nireba CineTSi, arabeTis gaerTianebul emi-
ratebSi (dubaiSi), amerikasa da saqarTvelo-
Si, misi warmoSobisa da ganviTarebis isto-
ria da roli am qveynebis ekonomikur ganvi-
TarebaSi. aseve ganxilulia, romeli qveynis 
Tavisufali ekonomikuri zonis modelia 
foTis Tavisufali industriuli zona, ra 
dadebiT an uaryofiT gavlenas moaxdens is 
saqarTvelos ekonomikaze. naCvenebia, iqneba 
Tu ara is warmatebuli da ra wvlils Sei-
tans saerTo samewarmeo garemos gaumjobese-
baSi, iqneba Tu ara is iseTive rentabeluri 
saqarTvelosTvis, rogorc msoflios mraval 
qveyanaSia.  naTladaa warmodgenili Tavisu-
fali ekonomikuri zonis gansakuTrebuli 
roli qveynis industriuli ganviTarebis 
politikaSi. 

 
sakvanZo sityvebi: Tavisufali ekonomiku-

ri zona; teqnoparki; regulirebis wesebi; 
zonis operatori. 

 
 
1. Sesavali 
me-20 saukunis meore naxevridan saerTa-

Soriso urTierTobebis ganuyofel nawilad 
iqca Tavisufali ekonomikuri zona. dRes 
msoflioSi 3000-ze meti Tavisufali ekono-
mikuri zonaa. isini yvela kontinentze 
funqcionireben. maT safuZveli Caeyara 1973 
wels kiotos konvenciiT, sadac ganmarte-
bul iqna Semdegnairad: “ Tavisufali eko-
nomikuri zona aris gansakuTrebuli ankla-
vi, sadac saqoneli iTvleba sabaJo terito-
riis gareT arsebulad”. G 

gaeros eqspertTa gancxadebiT:  
“Tavisufali ekonomikuri zona aris qvey-

nis teritoriis nawili, sadac moqmedebs 
gansakuTrebuli ekonomikuri, samarTlebri-
vi, administraciuli da sagadasaxado reJi-
mi, romelic uzrunvelyofs sagareo poli-
tikuri kavSirebis gafarToebas, ucxouri 
da adgilobrivi investiciebis mozidvas da 
axali teqnologiebis ganviTarebas, ZiriTa-
dad eqsportze orientirebuli Tanamedrove 
sawarmoebis Seqmnas“. 

Tavisufali ekonomikuri zona (FREE ECO-
NOMICAL AREA) qveynis teritoriis is nawi-
lia, sadac specialuri samarTlebrivi re-
Jimis safuZvelze iqmneba xelsayreli piro-
bebi sxvadasxvagvari sagareo-ekonomikuri 
operaciisaTvis [1, 2].  

Tavisufali ekonomikuri zonis Seqmna 
Ria ekonomikis principebis realizaciis 
mniSvnelovan sakiTxad ganixileba, xels 
uwyobs qveynebs Soris sagareo-ekonomikur 
saqmianobas. igi ucxouri da adgilobrivi 
investiciebisaTvis xelsayreli sabaJo, sa-
gadasaxado da sainvesticio reJimis gamo, 
kapitalis mozidvis kargi formaa. 

dRes seriozuli, ucxoeli investori-
saTvis gacilebiT mniSvnelovania Tavisuf-
al zonaSi ganviTarebuli infrastruqtu-
ris, xolo mis garSemo gasaRebis didi 
masStabis mqone bazris arseboba. Uucxo 
saxelmwifos teritoriaze sameurneo saqmia-
nobis warmarTva yovelTvis damatebiT xar-
JebTan aris dakavSirebuli. Aamdenad, SeRa-
vaTebisa da iafi muSaxelis miuxedavad, zo-
nis formirebis sawyis etapze iq warmoebu-
li produqcia sakmaod didi TviTRirebule-
biT gamoirCeva da ucxoeli investoris 
dainteresebisaTvis aucilebelia sxvadasxva 
faqtoris erTdroulad arseboba.  

Tavisufali ekonomikuri zonis Seqmna sa-
mi ZiriTadi amocanis Sesrulebas ukavSir-
deba. esenia: 

1. samrewvelo eqsportis stimulirebiT 
savaluto saSualebebis miReba; 

2. samuSao Zalis dasaqmebis zrda; 
3. meurneobis axali meTodebis danergviT 

biznesis gaaqtiureba; 
Tavisufali ekonomikuri zonis Seqmnis 

erT-erTi mizezia isic, rom xSirad qveyanas 
ar surs mTeli Tavisi ekonomikuri sivrce 
ucxouri kapitalis mZlavri nakadis arenad 
aqcios.  

Tavisufali ekonomikuri zonis Seqmnis 
mizezebia: 

1. ganviTarebul qveynebSi Tavisufal eko-
nomikur zonebs regionaluri politikisT-
vis ayalibeben, mas “depresiul” raionebSi 
mcire da saSualo biznesis gamosacoc-
xleblad qmnian. 
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2. ganviTarebad qveynebSi zonebis Seqmnis 
mTavari mizezia ucxouri kapitalis mozid-
va da am kapitalis meSveobiT regionis eko-
nomikuri ganviTareba. 

 

Tavisufali ekonomikuri zonebi iyofa: 
1. Tavisufali sabaJo zona _ gadasax-

adisgan (rogorc Semotanis, ise gatanis) 
gaTavisuflebulia.  
2. Tavisufali savaWro zona _ Seiqmna 

vaWrobis waxalisebis mizniT. igi savaWro 
operaciebs aCqarebs da masTan dakavSire-
bul xarjebs amcirebs, iq arsebuli SeRa-
vaTiani reJimis gamo. 
3. samrewvelo-sawarmoo zona _ am zonaSi 

savaWro saqmianobasTan erTad sawarmoo xa-
siaTis saqmianobac xorcieldeba. aq xdeba 
saeqsporto da importSemcvleli produq-
ciis warmoeba, romelic sabaJo-safinanso 
SeRavaTebiT sargeblobs.  
4. teqnikur-dabegvriTi zona - aq Tavs iy-

ris erovnuli da ucxouri sakvlevi, saeqs-
porto, samecniero-sawarmoo firmebi, rom-
lebic erTiani sagadasaxado da safinanso 
SeRavaTebiT sargebloben. 
5. momsaxurebiTi zona - aris samewarmeo 

saqmianobis SeRavaTiani reJimis teritoria 
im firmebisa da organizaciebisaTvis, 
romlebic mravalgvar safinanso-
ekonomikur, sadazRvevo da sxva saxis mom-
saxurebas asruleben. Aam zonaSi samrew-
velo, savaWro, sabanko, sadazRvevo kompa-
niebi an saerTod gaTavisuflebuli arian 
gadasaxadebisagan, an maTze dawesebulia 
SeRavaTiani (dabali) gadasaxadebi. 

 

Tavisufali ekonomikuri zonebis klasi-
fikacia sakmaod Znelia, radgan is mravali 
ekonomikuri zonis Taviseburebebs SeiZleba 
Seicavdes. msoflioSi gavrcelebuli Tavi-
sufali ekonomikuri zonebidan SeiZleba ga-
movyoT Semdegi: 

Tavisufali vaWrobis zona - man gansaku-
TrebiT aSS-Si pova gavrceleba. misi mizani 
iyo vaWrobis xelSewyoba, savaWro opera-
ciebis daCqareba. Tavisufali vaWrobis zo-
nas SeiZleba mivakuTvnoT “diuti fris” ma-
Raziebi, romlebic ganlagebulia msxvil 
saerTaSoriso aeroportebSi. Tavisufali 
vaWrobis zonas aseve SeiZleba mivakuTvnoT 
tradiciuli navsadguri, sadac SeRavaTiani 
savaWro reJimia. dRes msoflioSi 600-ze me-
ti Tavisufali porti da 4 aTasze meti Ta-
visufali vaWrobis zonaa.  

specialuri sabaJo zona - ekonomikuri 
zonis umartivesi formaa da warmoadgens 
tranzitul sacavs, romelic gamoiyeneba 
saeqsportod gamzadebuli ucxouri saqon-
lis SesaZenad, SesafuTad da gadasamuSa-

veblad. aseT zonas xSirad Tavisufal sa-
baJo teritoriasac uwodeben. specialuri 
sabaJo zona Tavisufalia sabaJo gadasax-
adisagan saqonlis Setanasa da gatanaze. igi 
mraval qveyanaSia gavrcelebuli.  

specialuri savaWro zona - aris teri-
toria, sadac moqmedebs SeRavaTiani savaWro 
reJimi, arsebobs preferencia investirebi-
saTvis produqciis eqsportisaTvis. aseTi 
zonebi Zalze gavrcelebulia. 

teqnikur-ekonomikuri ganviTarebis zona - 
am tipis zona, rogorc wesi, yalibdeba 
erovnuli ekonomikis da warmoebis maRali 
ganviTarebis safuZvelze. sawarmoebSi, rom-
lebic ganlagebulia teqnikur-ekonomikuri 
ganviTarebis zonaSi, farTod gamoiyeneba 
warmoebis gaZRolis Tanamedrove meTodebi. 
aseve organizaciisa da marketingis progre-
suli meTodebi. Mmsgavsi tipis zonebma far-
To gavrceleba pova mraval ganviTarebad 
qveyanaSi. 

  
Tavisufali ekonomikuri zonis ZiriTadi 

maxasiaTeblebia: 
1. sxvadasxva saxis preferenciisa da 

stimulis gamoyeneba, maT Soris: 
 fiskaluri _ saqmianobis garkveuli sax-

eobis sagadasaxado stimulireba; 
 finansuri _ pirdapiri uSualod sabi-

ujeto saxsrebiT subsidiebi da saxelmwifo 
kreditebi; 

 pirdapiri _ komunaluri momsaxurebis 
dabali fasis daweseba, nakveTis saijaro 
gadasaxadis Semcireba; 

 administraciuli _ sawarmos registra-
ciis da ucxo qveynis moqalaqeTa Sesvla-
gasvlis procedurebis gamartiveba; 

 sagareo-ekonomikuri _ sagareo vaWroba-
Si sabaJo mosakreblebis Semcireba an gauq-
meba. 

2. zonis marTvis gansakuTrebuli forma, 
ekonomikuri sakiTxebis farTo speqtris da-
moukideblad gadawyvetis uflebiT. 

3. centraluri xelisuflebis yovel-
mxriv mxardaWera.  

 Tavisufal ekonomiur zonaSi ZiriTadad 
vrceldeba Semdegi saxis SeRavaTebi: 

1. sagaero-savaWo SeRavaTi _ iTvaliswi-
nebs gansakuTrebul sabaJo-satarifo reJims 
(eqsport-importis tarifebis Semcireba an 
gauqmeba da sagareo-savaWro operaciebis 
ganxorcielebis gamartivebuli wesebi); 

2. sagadasaxado SeRavaTi _ konkretuli 
saxis saqmianobis an samewarmeo saqmianobis 
SesrulebasTan dakavSirebul mastimulire-
bel sagadasaxado normebs moicavs da moge-
bis, qonebis gadasaxadisagan droebiT an 
mudmivad gaTavisuflebas gulisxmobs; 
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3. safinanso SeRavaTi _ moicavs komuna-
lur momsaxurebaze SedarebiT dabal fasebs, 
miwis an sawarmoo Senobebis saijaro gada-
saxadebis Semcirebasa da SeRvaTian sesxebs; 

4. administraciuli SeRavaTi – niSnavs 
zonaSi sawarmos registraciisa da ucxoe-
li moqalaqeebis mimosvlis gamartivebuli 
procedurebisa da sxvadasxva saxeobis mom-
saxurebas. 

 rac Seexeba Tavisufali ekonomikuri 
zonis marTvis sistemas, igi uSualod mrav-
al faqtorzea damokidebuli: mis tipze, 
teritoriis sidideze, mocemuli qveynis 
saxelmwifo mowyobaze, qveyanaSi kerZo seq-
torisa da kapitalis bazris ganviTarebaze. 

 pirobiTad Tavisufali ekonomikuri zo-
nis organizaciuli marTvis sami ZiriTadi 
forma gamoiyofa: 

1. saxelmwifo-administraciuli; 
2. korporaciuli; 
3. Sereuli _ administraciul-korpora-

ciuli marTva.  
samrewvelo zonebTan dakavSirebiT, admi-

nistraciul-sameurneo marTvis ori ZiriTa-
di modeli arsebobs: 

pirvel SemTxvevaSi, zonis administra-
ciul marTvas uflebamosili sxelmwifo 
organo, xolo sameurneo urTierTobebis 
marTvas am mizniT specialurad Seqmnili 
maregulirebeli kompania axorcielebs. 

meore modeli gulisxmobs zonis marTvas 
uSualod maregulirebeli komisiis mier. 

 
2. ZiriTadi nawili 
nebismieri Tavisufali ekonomikuri zo-

nis Seqmnas win uZRvis seriozuli ekonomi-
kuri analizi da intensiuri mosamzadebeli 
periodi. gasaTvaliswinebelia rogorc im 
qveynis potenciali, sadac Tez-i unda gan-
Tavsdes, ise mezobeli qveynebis ekonomiku-
ri mdgomareoba. garda amisa, Tavisufali 
ekonomikuri zonis mowyoba sakanonmdeblo 
cvlilebebis ganxorcielebasa da Sesabami-
si infrastruqturis mosawyobad, serio-
zul investiciebs moiTxovs. rogorc wesi, 
Tavisufal ekonomikur zonas didi farTo-
bi ar uWiravs: 1-2 kvadratuli kilometris 
zomis infrastruqturis kompleqsur mowyo-
bas daaxloebiT 30-40 aTasi aSS dolari 
sWirdeba. 

Tavisufali ekonomikuri zonis SeqmniT 
miRebuli socialur-ekonomikuri sargebeli 
sakmaod didia. Aam zonaSi iqmneba samuSao 
adgilebis mniSvnelovani raodenoba, viTar-
deba saerTaSoriso vaWroba, izrdeba qveynis 
samecniero-teqnikuri potenciali da sxva. 
Tavisufali ekonomikuri zonis mTavari as-
peqti ganviTarebul qveynebSi aris is, rom 

isini orientirebuli arian ara mxolod 
saerTaSoriso, aramed saSinao bazarzec. 

ganviTarebad qveynebSi moqmedi Tavisufa-
li ekonomikuri zonebi mravali Tavisebu-
rebiT xasiaTdeba. upirveles yovlisa am 
qveynebSi ganviTarda eqsport-mwarmoebeli 
zonebi, romelTa Seqmnis mTavari mizani 
aris industriis ganviTarebis survili, 
saeqsporto samrewvelo saqonlis warmoeba, 
qveyanaSi ucxouri kapitalis, uaxlesi teq-
nologiebis mozidva. 

Tavisufali ekonomikuri zonis funqcio-
nirebis procesSi xdeba misi saqmianobis kom-
pleqsuri ganviTareba da diversifikacia. Ta-
namedrove samecniero-teqnikuri revolucia 
win waswevs tevad dargebs, romlebic dakav-
Sirebulia axali da uaxlesi teqnologiebis 
SemuSavebasTan. amas adasturebs CineTis ma-
galiTi, sadac zonebis Seqmnis procesi XX 
saukunis 70-ian wlebSi daiwyo da warmoad-
gens samewarmeo urTierTobebis gamoyenebis 
eqsperiments. mao Ze-dunis sikvdilis Semdeg 
CineTi daadga ekonomikuri reformebis gzas 
“gaiges”, romlis ZiriTadi mimarTulebebi 
iyo mravalwyobiani ekonomikis danergva 
qveyanaSi, faswarmoqmnis sistemis reformi-
reba, “Ria karis” politikis gatareba.  

CineTis politikis ZiriTadi nawili gaxda 
“gaxsnilobis politika” – kaifani _ ucxou-
ri kapitalis mozidva sesxebis, pirdapiri 
investirebis saxiT, ucxoel partniorebTan 
erToblivi sawarmoebis Seqmna da kapitalis 
mozidva Tavisufali ekonomikuri zonebis 
meSveobiT. Tavisufali ekonomikuri zonebis 
Seqmnis ZiriTadi miznebi CineTSi aris: 

- ucxouri kapitalis, mowinave teqnikisa 
da teqnologiis mozidva, marTvis Taname-
drove meTodebis danergva, erovnuli ka-
drebis momzadeba; 

- eqsportis meSveobiT ucxouri valutis 
Semosvla qveyanaSi; 

- bunebrivi resursebis efeqturi gamoye-
neba; 

- ucxouri mowinave teqnikisa da teqno-
logiebis gamocdilebis gadacema Siga re-
gionebisaTvis; 

- buferebis Seqmna honkongisa da makaos 
dabrunebasTan dakavSirebiT; 

- Cinuri emigraciis finansuri saxsrebis 
mobilizacia; 

- qveynis im regionebis daCqarebuli gan-
viTareba, sadac ganlagebulia sxvadasxva 
saxis spec. zonebi. 

pirveli Tavisufali ekonomikuri zona 
CineTSi Seiqmna 1979 wels patara sofel 
SenJenSi da 10 weliwadSi is ukve gadaiqca 
Tanamedrove qalaqad 2 milioni mcxovrebiT. 

ekonomikuri zonebis funqcionirebis Zi-
riTadi problemebi CineTSi aris: 
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- ucxouri tqnologiis danergvis arcTu 
maRali done, samuSao Zalis dabali kvali-
fikacia da specialistebis deficiti; 

- miwis ijarisa da samuSao Zalis da-
naxarjebis zrda, rac gavlenas axdens uc-
xouri kapitalis mozidvaze; 

- nedleulisa da energiis nakleboba; 
- specialur ekonomikur zonebSi erTia-

ni kanonmdeblobis ararseboba; 
- SeRavaTebis borotad gamoyeneba in-

vestorebis mxridan da gadasaxadebisagan 
Tavis arideba. 

CineTis xelisuflebas kargad esmoda, 
rom Tavisufal ekonomikur zonebTan dakav-
Sirebuli eqsperimentis Sedegad SeiZlebo-
da qveynis ekonomikis fexze dayeneba, magram 
misi ganviTareba mxolod ucxour investi-
ciebze dayrdnobiT ver moxerxdeboda, qvey-
nis ekonomikas sWirdeboda ara mxolod uc-
xouri kapitalis modineba, aramed axali 
teqnologiebi. 

rogorc ukve aRvniSneT Tavisufali eko-
nomikuri zonis saxeobebia: 1. Tavisufali 
sabaJo zona; 2. Tavisufali savaWro zona; 3. 
samrewvelo-sawarmoo zona; 4. samecniero-
teqnikuri zona; 5. servisuli zona; 6. kom-
pleqsuri Tavisufali ekonomikuri zona. Aam 
zonebis ganviTareba amerikis SeerTebul 
StatebSi Semdegnairad xdeboda da xdeba: 
magaliTad, aSS-Si Tavisufali sabaJo zone-
bi iyofa saerTo daniSnulebis zonebad da 
specializebul zonebad _ subzonebad. saer-
To daniSnulebis zonebi ikavebs mcire 
sivrces da nacionaluri sabaJo teritoriis 
gareTaa. subzonebi iqmneba calkeuli msxvi-
li kompaniebisaTvis da maTi saqmianoba 
scildeba saerTo daniSnulebis sazRvrebs. 
aq iwarmoeba saeqsporto an importSemc-
vleli produqcia.  

samecniero-teqnikuri zona mesame Taobis 
zonaa. igi iqmneba stiqiurad an saxelmwi-
fos mxardaWeriT. am zonaSi Tavs iyris 
erovnuli da ucxouri sakvlevi, saeqspor-
to, samecniero-sawarmoo firmebi, romlebic 
erTiani sagadasaxado da safinanso SeRava-
TebiT sargebloben. aseTi zonebis umetesoba 
funqcionirebs aSS-Si , CineTSi, iaponiaSi. 
aSS-Si maT teqnoparkebs uwodeben. aSS-Si ga-
moiyofa sami tipis teqnoparki: 1. “samecniero 
parkebi”- am sityvis viwro gagebiT. 2. “kvle-
viTi parkebi”- imiT gansxvavdeba pirvelisa-
gan, rom maT CarCoebSi siaxleebi muSavdeba 
mxolod teqnikuri prototipis stadiamde. 3. 
“inkubatorebi”- romlis CarCoebSi universi-
tetebi TavSesafars aZleven kompaniebs, sTa-
vazoben maT SedarebiT zomier gadasaxads 
miwaze, nagebobaze, momsaxurebaze. 

udidesi teqnoparki aSS-Si aris “sten-
fordis” samecniero parki. igi mdebareobs 

kaliforniaSi stenfordis universitetis 
kuTvnil miwebze, romlebic 51-wliani vadiT 
gadacemulia maRalteqnologiuri kompanie-
bisaTvis. sididis mixedviT Semdegi teqno-
parki aris “parki samkuTxedi” CrdiloeT 
karolinaSi.  

rac Seexeba saqarTvelos, misi ekonomi-
kuri ganviTarebisaTvis saqarTvelos mTa-
vrobam gadawyvita, rom saqarTveloSi, ker-
Zod foTis teritoriaze Seeqmna Tavisufa-
li ekonomikuri zonis erT-erTi nairsaxeo-
ba, Tavisufali industriuli zona.  

zogadad, Tavisufali industriuli zona 
SeiZleba ganisazRvros, rogorc mkafiod 
Semofargluli teritoria, romelzec myar-
deba ekonomikur-finansuri saqmianobis gan-
sakuTrebuli reJimi, mewarmeobis stimuli-
rebis, meurneobis prioritetul sferoebSi 
ucxouri investiciebis mozidvisa da axali 
teqnologiebis danergvis mizniT.  

Tavisufali industriuli zonebi Ziri-
Tadad ganviTarebadi qveynebis naklebad 
ganviTarebul regionebSi iqmneba Eeqs-
portze orientirebuli warmoebis ganviTa-
rebisa da samuSao adgilebis Seqmnis miz-
niT. erT qveyanaSi SeiZleba ramdenime Tavi-
sufali industriuli zona iyos rogorc 
magaliTad, iransa da ruseTSi.  

qveynebis umravlesobaSi Tavisufali zo-
nis daarsebis gadawyvetilebas mTavroba 
iRebs. magaliTad, ruseTis federaciaSi mis 
Sesaqmnelad mTavrobis dadgenilebaa saWi-
ro, iransa da TurqeTSi zonis Seqmnis ga-
dawyvetilebas ministrTa kabineti iRebs. 
zog qveyanaSi dawesebulia investiciis 
raodenobis minimumi, romelic aucilebelia 
Tavisufali industriuli zonis Sesaqmne-
lad. ruseTSi es Tanxa 13 600 000 aSS do-
lars Seadgens, aqedan pirveli wlis kapi-
taldabandeba 1 mln. Eevroze naklebi ar 
unda iyos. zogi qveynis kanonmdebloba 
zRudavs Tavisufali industriuli zonis 
teritoriis masStabebs. Tavisufali indus-
triuli zonis infrastruqturis ganviTare-
ba mraval qveyanaSi Tavad saxelmwifos 
prerogativaa.  

Tavisufal industriul zonaSi moqmed 
firmebs yvela Sesabamisi qveynis kanonmdeb-
loba avaldebulebs usafrTxoebis zomebis 
dacvasa da garemosadmi zianis miyenebis 
riskis minimumamde dayvanas. Aaseve yvelgan 
savaldebuloa muSebisaTvis saTanado samu-
Sao pirobebis Seqmna, maT janmrTelobasa da 
socialur dacvaze zrunva saerTaSoriso 
konvenciebis moTxovnebis Sesabamisad.  

Tavisufal industriul zonaSi import-
eqsportze sabaJo mosakrebeli moxsnilia. 
amis miuxedavad mewarme valdebulia awar-
moos aRricxva da yovelwliurad waradgi-
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nos deklaracia, sadac yvela produqcia da 
operacia unda iyos asaxuli da wardgenili. 
mraval qveyanaSi mewarme Tavisufldeba sa-
Semosavlo gadasaxadisganac. dRg-sagan me-
warme gaTavisuflebulia ruseTis, gvatema-
lisa da ganis Tavisufal industriul zo-
nebSi, aqcizis gadasaxadisagan _ ruseTis 
federaciaSi, uZrav qonebaze gadasaxadisa-
gan _ gvatemalaSi. H  

saqarTvelos mTavrobam Tavisufali in-
dustriuli zonisaTvis mSeneblobis nebarT-
vis gacemis gamartivebuli wesebi daamtkica. 
regulirebis wesebis Tanaxmad mSeneblobis 
nebarTvis gacemis ufleba zonis operatoris 
prerogativaa. Ppirvel etapze Tavisufali 
industriuli zonis operatorma mSeneblo-
bis gegma saqarTvelos mTavrobasTan unda 
SeaTanxmos. Semdeg etapze ki mSeneblobis 
nebarTvebs Tavad gascems. eqspertTa nawili 
mTavrobis aRniSnul gadawyvetilebas zonis 
operatoris uflebasTan dakavSirebiT dade-
biTad afasebs da acxadebs, rom kerZo biz-
nesisaTvis zonis operatorTan urTierToba 
ufro mosaxerxebeli iqneba. saqarTvelos 
xelisuflebas imedi aqvs, rom foTSi Tavi-
sufali industriuli zonis Seqmna xels 
Seuwyobs investiciebis mozidvas, Sedegad iq 
sxvadasxva, maT Soris eqsportze orientire-
buli sawarmoebic Seiqmneba da dadebiTi Se-
degi saqarTvelos mTel teritoriaze gavr-
celdeba. Tiz-is efeqturi funqcionireba 
sacxovrebeli da samrewvelo infrastruq-
turisa da servisis ganviTarebas gamoiwvevs. 
gafarTovdeba foTis portis infrastruqtu-
ra da portis tvirTbrunva gaizrdeba. 

ekonomikis ganviTarebis saministros war-
momadgenlebi foTis industriul zonasTan 
dakavSirebiT Semdegi saxis rekomendacias 
iZlevian: “es iqneba Tavisufali industri-
uli zona anu Cven gvWirdeba, rom am zonaSi 
ar iyos marto lojistikuri centri, gvinda, 
rom am zonaSi Seiqmnas industria, gadamuSa-
veba da samuSao adgilebi. meore mxriv gvin-
da, rom Tavisufali industriuli zonis sa-
fuZvelze moxdes investireba foTis portis 
gasafarToeblad. saWiroa portSi ramdenime 
aseuli milionis investicia ganxorcieldes, 
anu erTi mxriv Tiz-is Seiqmnas, romelic ax-
al industrias, axal samuSao adgilebs 
Seqmnis ara marto am konkretul zonaSi, 
aramed warmatebis SemTxvevaSi, 5-6 wlis gan-
mavlobaSi pozitiuri gavlena, mTel dasav-
leT saqarTveloze gavrceldeba.”  

warmatebuli Tavisufali ekonomikuri 
zonis magaliTad saqarTvelos mTavroba 
jebal alis Tavisufal ekonomikur zonas- 

JAFZA-s asaxelebs. JAFZA 25 wlis win Seiqm-
na. is dubais saemiroSi mdebareobs da 
msoflioSi erT-erT yvelaze warmatebul 

Tavisufal ekonomikur zonad iTvleba. ro-
gorc amboben, am zonam dubais ekonomikis 
ganviTarebas seriozuli biZgi misca da xe-
li Seuwyo mis mniSvnelovan savaWro, safi-
nanso, satransporto da turistul centrad 
Camoyalibebas. JAFZA sxva qveynebSi arsebul 
analogiur, identur Tavisufal zonebsac 
marTavs da sxvadasxva qveynis mTavrobebs 
konsultaciebs uwevs. isini muSaoben CineT-
Si, malaiziaSi, marokoSi, indoeTSi, viet-
namSi, TurqeTSi, did britaneTsa da mraval 
sxva qveyanaSi.  

ekonomikis ganviTarebis saministros re-
komendaciiT dubais modelis saqarTveloSi 
gadmotaniT, samuSao adgilebis problema ki 
ar Seiqmneba, aramed, piriqiT Seiqmneba mu-
Saxelis nakleboba, rogorc es dubaiSia 
bolo wlebia.“ yvelaze maRali investicie-
bis done saqarTveloSi iqneba foTSi da 
erT foTelze, SesaZloa, 3-jer ufro meti 
investicia movides, vidre saSualod mTel 
saqarTveloSi.”  

arsebobs mosazreba, rom “yarsi-axalqa-
laqis rkinigza tvirTis gadazidvis Se-
zRudvas gamoiwvevs. amgvar mosazrebasTan 
dakavSirebiT ekonomikis saministro ganmar-
tavs, rom is tvirTi, romelic yarsi-axal-
qalaqis rkinigziT gadaizideba, ZiriTadad, 
TurqeTisTvis iqneba gankuTvnili. dRes 
foTis portSi TurqeTidan momavali tvirTi 
Zalian cotaa. amitom foTis portze arse-
biT gavlenas ver moaxdens, piriqiT, imis 
gamo, rom Cveni satransporto derefnebi 
ufro moqnili iqneba, tvirTis mozidvis 
potencialic gaizrdeba. 

 
3. daskvna 
amrigad, Tavisufali industriuli zona 

Sromis axali saerTaSoriso ganawilebis 
erT-erTi elementia. Eekonomikis globali-
zaciis pirobebSi Tavisufali ekonomikuri 
zona efeqturi instrumentia qveynis sagareo-
ekonomikuri saqmianobis gasaaqtiureblad. 
Mmagram Tavisufali zonis Seqmnisas gaTva-
liswinebul unda iqnes uaryofiTi gamoc-
dilebac, kerZod: jer erTi, ucxoeli inves-
torebi, rogorc wesi “cariel adgilze” ar 
modian. isini Tavisufali zoniT interesde-
bian mxolod im SemTxvevaSi, Tu iq ukve aris 
saTanado infrastruqtura, an misi Seqmnis 
xarji adgilobrivi biujetidan dafinansde-
ba. infrastruqturis Seqmnis xarji ki zog-
jer mTliani investiciis TiTqmis 80%-s 
Seadgens. Aase rom, mosazreba yvela xarjis 
ucxoeli investoris mier dafarvis Taobaze 
yovelTvis ar marTldeba. Tumca, mTavari 
mainc is aris, rom sagadasaxado SeRavaTebi 
ucxouri kapitalis mozidvis erTaderTi mi-
zezi ar aris. Aaranakleb mniSvnelovania in-
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frastruqturis xarisxi, samuSao Zalis kva-
lifikacia da administraciuli procesebis 
simartive. Mmsoflio gamocdileba ki cxa-
dyofs, rom investiciis mozidvis mTavari 
stimuli politikuri stabiluroba da sain-
vesticio garantiis arsebobaa. 

ra rols Seasrulebs foTis Tavisufali 
industriuli zona, ramdenad efeqturi iq-
neba is da ra wvlils Seitans saerTo same-

warmeo garemos gaumjobesebaSi, amas ua-
xloesi momavali gviCvenebs. 
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THE PROBLEMS OF FREE ECONOMIC ZONES SET UP IN GEORGIA 

T. Baqanidze, A. Ediberidze 
Department of Foreign Languages and Communications, Georgian Technical University, 77, Kostava str, Tbilisi, 0175, 
Georgia 

Resume: There is considered main point, role, and types of free economic zone in Georgia, China, Dubai, U.S.A., 
their origin and development history in these countries. 

There are considered the following questions: 
- which country’s free economic zone model performs Poti free industry zone; 
- what positive and negative influence will it be done on Georgian economics; 
- will it be so successful and what will it take for common business environment; 
- will be it such winning for Georgia, as in other world’s countries; 
There is given the analysis of specific role of free economic zones in the country industry development policy.  
 

Key words:  free economic zone; technopark; methods of regulation; operator of zone. 

 
 

УДК 339.27 

ПРОБЛЕМЫ СОЗДАНИЯ СВОБОДНОЙ ЭКОНОМИЧЕСКОЙ ЗОНЫ В ГРУЗИИ 

Баканидзе Т.Г., Эдиберидзе А.Г. 
Департамент иностранных языков и коммуникаций, Грузинский технический университет, Грузия, 0175, 
Тбилиси, ул. Костава, 77  

Резюме: Статья посвящена основной роли свободных экономических зон и их разновидностей. 
Рассмотрены характерные особенности экономических зон, в настоящее время уже функционирующих в Китае, 
ОАЭ (Дубай), США. 

Рассмотрены следующие вопросы: 
•  свободные экономические зоны каких стран могут быть взяты в качестве прототипа для создания 

свободной экономической зоны в городе Поти Грузии; 
•  какое позитивное и негативное влияние окажет такая эона на развитие экономики Грузии; 
•  насколько успешным может быть создание такой зоны в Грузии; 
•  будет ли создание такой зоны рентабельным для экономики Грузии, как это произошло в других странах. 
Дается обстоятельный анализ специфической роли свободных экономических зон в странах с разви-

вающейся экономикой. 
 

Ключевые слова:  свободная экономическая зона; технопарки; методы регулирования; оператор зоны. 
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ავტორთა საყურადღებოდ! 

 

საქართველოს ტექნიკური უნივერსიტეტის სამეცნიერო შრომების კრებული არის 
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აპრილიდან 30 ივნისამდე, მესამე ნომერი - 1 ივლისიდან 30 სექტემბრამდე და მეოთხე 
- 1 ოქტომბრიდან 31 დეკემბრამდე). 

კრებულის დანიშნულებაა მეცნიერების განვითარების ხელშეწყობა, მეცნიერთა და 
სპეციალისტთა მიერ მოპოვებული ახალი მიღწევების, გამოკვლევათა მასალებისა და 
შედეგების ოპერატიულად გამოქვეყნება. 

სტატიების მიღება შესაძლებელია ქართულ, რუსულ და ინგლისურ ენებზე (ქვეყნდება 
ორიგინალის ენაზე). 

ავტორს შეუძლია მხოლოდ ორი სტატიის მოწოდება. 

საქართველოს ტექნიკური უნივერსიტეტის თანამშრომელთათვის სტატიის 
გამოქვეყნება უფასოა. 

სტატიის ავტორთა რაოდენობა ხუთს არ უნდა აღემატებოდეს. 

კრებულში ქვეყნდება სტატიები მეცნიერული კვლევების ახალი შედეგების შესახებ 
შემდეგი თეორიული და გამოყენებითი დარგების მიხედვით:  

• მშენებლობა  
• ენერგეტიკა, ტელეკომუნიკაცია  
• სამთო-გეოლოგია  
• ქიმიური ტექნოლოგია, მეტალურგია  
• არქიტექტურა, ურბანისტიკა, დიზაინი  
• ინფორმატიკა, მართვის სისტემები  
• სატრანსპორტო, მანქანათმშენებლობა  
• ჰუმანიტარულ-სოციალური  
• ნაგებობების, სპეციალური სისტემებისა და საინჟინრო უზრუნველყოფის 

ინსტიტუტი.  

 გთავაზობთ სამეცნიერო სტატიის გაფორმების წესს: 

• ნაშრომის მოცულობა განისაზღვრება A4 ფორმატის ქაღალდის 1,5 ინტერვალით 
ნაბეჭდი 5-7 გვერდით (მინდვრები 2 სმ) ნახაზების, გრაფიკების, ცხრილების და 
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• სტატია შესრულებული უნდა იყოს DOC ფაილის სახით (MS-Word) ჩაწერილი 
ნებისმიერ მაგნიტურ მატარებელზე;  
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• ქართული ტექსტისთვის გამოიყენეთ Acadnusx შრიფტი, ზომა 12;  
• ინგლისური და რუსული ტექსტის შრიფტი - Times New Roman, ზომა 12;  
• სტატიის თავი უნდა შეიცავდეს შემდეგ ინფორმაციას:  

• უაკ-ს (უნივერსალური ათწილადი კლასიფიკაცია);  
• ავტორის/ავტორების სახელს, მამის სახელს, გვარს;  
• ავტორის/ავტორების ელექტრონული ფოსტის მისამართს და საკონტაქტო 
ტელეფონს;  

• დეპარტამენტის დასახელებას სამივე ენაზე; 
• საკვანძო სიტყვებს სამივე ენაზე.  

• სტატიაში ქვესათაურებით გამოკვეთილი უნდა იყოს შესავალი, ძირითადი ნა-
წილი და დასკვნა;  

• ნახაზების ან ფოტოების კომპიუტერული ვარიანტი შესრულებული უნდა იყოს 
TIFF ფორმატში გარჩევადობით 150 dpi;  

• სტატიას უნდა ახლდეს რეზიუმე ქართულ, ინგლისურ და რუსულ  ენებზე;  
• სტატია შედგენილი უნდა იყოს წიგნიერად, სწორმეტყველებისა და ტერმი-

ნოლოგიის დაცვით, სტილისტური და ტექნიკური შეცდომების გარეშე;  
• ავტორი/ავტორები პასუხს აგებს სტატიის შინაარსსა და ხარისხზე.  

  

გთავაზობთ სტატიის წარმოდგენისთვის საჭირო დოკუმენტაციის ჩამონათვალს: 

• ორი რეცენზია; 
• ფაკულტეტის სწავლულ ექსპერტთა დარგობრივი კომისიის სხდომის ოქმის 

ამონაწერი; 
• ფაკულტეტის ან მიმართულების სემინარის ოქმის ამონაწერი. 
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To the authors attention! 
 
 

Transactions of Georgian Technical University represents reviewed, periodical edition, which there 
is published four times in year. (the first number includes the period from 1 January to 31 March, 
the second number - from 1 april to 30 June, the third number - from 1 July to 30 September and the 
fourth - from 1 October to 31 December). 

Purpose of collection is assistance of science development, new achievements of scientists and spe-
cialists,  operative publication materials and results of scientific researches. 

The articles are accepted in Georgian, English and Russian languages (are published in original lan-
guage). 

Author is allowed to present only two articles. 

The publication of articles for the workers of Georgian Technical University is free of charge. 

The amount of authors of article mustn’t exceed 5.  

In transactions are published articles about new  results of scientific researches according to the fol-
lowing theoretical and applied sphere: 

• Building 
• Energetics, telecommunication 
• Mining-geology 
• Chemical technology, metallurgy 
• Architecture, urbanist, design 
• Informatic, systems of management 
• Transport, engineering industry 
• Humanitarian-social 
• Institute of buildings, special systems and engineering maintenance 

 
There is offered the rule of official registration of scientific articles: 

 
• The volume of work is determined A4 paper size at 1,5 line spacing 5-7 printed page (margins - 

2cm) draughts, diagrams, tables and a list of literature.  
• The article should be carryed out in form file DOC (MS-WORD), written down on any magnetic 

carrier 
• For Georgian text is used Acadnusx font, size 12 
• For English and Russian texts is used font - Times New Roman, size 12;  
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• The beginning of the article should contain the following informations 
• UDC (Universal Decimal Classification) 
• Name, surname, of  author/authors 
• E-mail  and contact telephone of author/authors 
• The name of department in all three languages 
• Key words in all three languages 

• In the article with subtitles should be isolated introduction, the body of the article and conclusion 
• Computer version of pictures or photos must be done in size TIFF with the recognition 150 dpi 
• The article should have resume in Georgian, English and Russian languages 
• The article should be written correctly, with the observance terminology, without stylistic and 

grammatical mistakes. 
• Author/authors are responsible for content and quality of article. 

 
There is offered the following documentation for the article presentation: 

 
• Two reviews; 
• Extract from the minutes of a branch commision meeting of faculty learned experts; 
• Extract from the seminar minutes of faculty or direction.  
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К сведению авторов! 

 
Сборник научных  трудов Грузинского технического университета является  реферированным 
периодическим изданием, которое выходит в свет четыре раза в год (первый номер 
включает период  с 1января по 31 марта, второй номер – с 1 апреля по 30 июня, третий 
номер – с 1 июля по 30 сентября и четвертый – с 1 октября по 31 декабря). 

Назначение сборника – содействие развитию наук, новых достижений ученых и 
специалистов, оперативная публикация материалов и результатов исследований. 

Принимаются статьи на грузинском, русском  и английском языках (публикуются на языке 
оригинала). 

Автор может представить только две статьи. 

Для сотрудников Грузинского технического университета статьи  публикуются бесплатно. 

Количество авторов статьи  не должно превышать 5. 

 

В сборнике печатаются статьи, касающиеся новых результатов исследований по следующим 
теоретическим и прикладным отраслям: 

 

• Строительство. 
• Энергетика, телекоммуникации. 
• Горное дело-геология. 
• Химическая технология, металлургия. 
• Архитектура, урбанистика, дизайн. 
• Информатика, системы управления. 
• Транспорт, машиностроение. 
• Гуманитарная – социальная. 
• Сооружения, специальные системы, инженерное обеспечение. 

 

 
Предлагаем порядок оформления научных статей: 
 
• Объем работы определяется форматом бумаги А4 с интервалом 1,5, 5-7 печатными 

страницами  (поля = 2см), с перечислением рисунков, графиков, таблиц и списка 
литературы. 

• Статья должна быть выполнена в виде файла DOC (MS-Word), записанного на любом 
магнитном носителе. 
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• Для грузинского текста используется шрифт Acadnusx, размер 12.  
• Для английского и русского текстов – шрифт Times New Roman, размер 12. 
• В начале статьи  должна содержаться  следующая информация: 

• УДК (Универсальная десятичная классификация). 
• Фамилия, имя, отчество автора/авторов. 
• Адрес электронной почты автора/авторов и контактный телефон. 
• Название департамента на трех языках. 
• Ключевые слова на трех языках. 

• В статье подзаголовками следует выделить введение, основную часть и заключение. 
• Компьютерный  вариант рисунков или фото должен быть выполнен в формате TIFF 

распознаванием 150 dpi. 
• Статья должна иметь резюме на грузинском, русском и английском языках. 
• Статья должна быть написана грамотно, с соблюдением терминологии, без стилис-

тических и грамматических ошибок.  
• Автор/авторы ответствен/ы за содержание  и качество статьи. 
 
Для представления статьи необходимы следующие документы: 
 

• Две рецензии. 
• Выписка из протокола заседания отраслевой комиссии ученых экспертов факультета. 
• Выписка из протокола семинара факультета или направления. 
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