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isssssss 

iiiiiiiiiiia iiiiiii iiiiiiiiiiii.iiii iiiiii-
iiiii iiiiiiiiiii iii-iii iiiii iiiiiiiiiiia iiii 
iie iiiii iiii-i.iiiiiiii iiiiiiiiii aiii.ii. iii 
iiieiiii iii.iiia y y  ye iiaiiii .iiiiia .iii  yyye iie-
 iiiiii. iiiiiii iiiiiii  iiiiiiiiii iiiiiiiii .iii-
iia iiiiii iiiiiia i.iiiiiia iiiiii .iiii. iiiiiii 
iiii iiii ii iiiiiii iiiiiiiii iiiiiii iiiiiiiiii 
ii iii.iii iiiiiiiii.i.  

.iiii iiii iii.iiiiii iiiii ii iiiiii .iiiiii. 
iiiaiiiiiiiiii iiii iiiiii ii iiiiiiii iiiiiiii iii-
ii iiiiii iiiiiiiiii iiiiiiiiiiia iiieiia iiiiiiiiii-
iiiii ii .iiiia iiii.iii iiiiiiiiiiiia iiiiiiiii 
iiiaiiiiiii iiiiiiii iiii. iiiiii .iiiiiii .iiii-
iiia iiiiiiii ii iiii iiiiiiiiiii .iiiiii iiiiia i -
iiii iiiiiiiii ii.iii ii. iiiiiiiiiii iiiiiiiiiiii 
36-i ii.iai i iiaiiiiia iii  iiiiiiii iiii iiiiii ii-
i ii iiiiia iiiiiiiii ii iiiiii iiiiiiiiii iiii 
iiiiaii ii iii.iiiiiiii iiiiiii iiiiiiiiiiii aiii-
.ii a iii iiiiiiiia iiiiiii i.iiiiii .iiiiiaia .iii-
aia iiii iiiii iiiiii iiiiii ii  iiiiiiai iii iii 
.iiii ii iiiii iiiiiii ii.iii iii iii iiiiii.iii-
ii. iiiiiiiiiiiii iiiiii aiiiiiiiii .iiii iiii.i 
iriiiiii iiii .iiii. iiii iieiiiiiii iiiiiii iiii-
i.iiiiii iiiiiiia iiiii iiiiiiiiii iiiiiiii iiiiiiii-
iiii aiiiiiii ii iiii-iiiiiiiii. iiiiiiiii iiiiiiii 
iiiiiiiiiiii iii-iiii iiiiii .iiiiia iiiiii .iiii-
iiii .aii aiii.iiiiai iiiiiiii aiiiiii iiiiiiiiia 
iiiiii ii iiiiiiii aii iiiia iiii iiiiiii iiiiiiiii 
ii .iiiiiaiaiiiiii iiiiiiiiiiii ii.iiiiiiiiiiii iii-
iiii iiiii iiiiiiiiii. 

.iiiiii iiiiiai iiiiii iiiiiiiiiii iiiiiia .ai-
iiia iiiiii ii.ii iiiii. iiii iiiiiiiiiiii iiiiiii-
iii aiiiiiia iiiiiii iiiiii iiiii iiiiiia iiiiiii 
iiiiiiiiiii ii ii iiiiiai  .iiii iii.iiiiii. iiiiiiii-
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iiai iiiiiii iiiii iiiiii  iiiii iiiiii. iiiiii 
iiiiii aiiiiii 55-56 iiiiiii i3 iiiiiiii ii iiiiii 
 .iii. iiiii iiiiia iiiiii iiiiiiii iiiiiiiii ii 
iiiiiiiiiiiiia iiiiiiiiiii .iiiiii iiiiiiiii _ ii-
iiiiia iiiiiiiiia 5555  iiiii iiiiiia 5555  iiiii ii 
 iiiiiei  (iriii a iiiiii iiiiii.ii iiii iiiiiiiiiiii 
i.iiiii. iiiiia iii iiiiiiiiii ii iiiiii.iiiii ii-
iiia iiiii iiiiii iiiiiii iiiiiii. iiiiii.ia ii rii 
iiiia iiiiii iiiiiiiia iiiiiiii iiiiii ii.iiiii ii 
iiiia ii.iii ii iiii ii iiii.iiiiiii iii.iiii ii .-
iiii iiii iiiiiii iiiiii .iiiia iiiiiii iiiii i.i-
.i .iiiiiiii iiiiiii ii aiiiiiiii. iiiiiii ii iiiii-
ii iiiiiiiiiii  .iiiai  iiiii iiiiiiiii  ii  iii-
ii ii..iiii  ii.iiiiii iiiiiiia .iii iiiiiiiii 
iiiiiiiiii ii iiiiiiiiiiia  iiiiiiiii iiiii iiii-
iii iii  iiiii iiiiiiii� i iii.  

iiiiiiiiiiii iiaiiiai  iiiiii .iiiiii iiiiiiii-
iiai  iiiiiiiiiiii .iiiii iiiiiii iiiiii .iiiiiii 
aiii.ii ii i  iiiiii .iiiiiiiiiii iiii iiiii iiiii-
iiiiiii iiiiiiiiiiii ii  iiiiiiii i.iiiii.ii iii.i-
iiai.  iii.iiiiii iiiiiiiiiii iiiiiiiia iiiiii ii-
iiiia .iiiiiii iiiiiiiiiiiia .iiiii iiii iiiii  iiii-
eiiiiii.  iiiiiiiiiiii iiiiiiiiiii iiiiiiiiii iiii-
iiiiii iiiiiiiiiiii ii .iiiiiaiaiiiiii ii.iiiiia iii-
ii .iiiiiii  iiiiiiiiiii iiiiiiiiii iiiii.i. 

iiiii.iiia iii ii iiaiiii iii ii.iiiiiii iii iii ii-
i iiii iii iiiiiiiiii iiiiaiiiiiia iiiiiiiiiiii.ii-
iia iiiiiiiiiiii ii i.ii iiiiiiiiii iiiiiiiiiia iii-
iia ii iiiiiiii iiiiiiii iiii.iiiiiia iiiiiiiiia ii-
iiiiiiiiiii iiiiii.iiiiii. 

iiii.iiiii .iiii aiiiaiii ii iiiiiii iiiiiiiiiii 
iiiiii ii iiiii ii iiiiiiii iiiiiii.  
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.iiiii.i i iiiiiiii iiiiiiiiii iiiiiiiiiiii 
 

  iiiiiii .iiii _ iiiiia ii.ii.iiii .iiiia iiii-
iii iiiiii.i ii iiiii.i .iiiiiiiiii. .iiiiii .iiiai 
ii.iiiii iiiii iiii.iiiiiiia .ii iiiiiia iiiiiii. 

 .iii iiii iiiii .iiii _  iiiiiiiiii .iiiia iiiiii 
.iiiiiii i .iii iiiiii aiiiii i iiiiia iii iiiii 
iiiiii iiiii .iiiaiii i iiii. 

.iiiiiiiiii (.iiiiiaiai  iiiiiii _ iiii iiiiiiia 
iiiiiiii aiiieiiiiiii .iiiii .iiiiiii. .iiiiiiiiii 
iiiiiiii aiiiiiiii iiiiiiiiiiiiia .iiiiiiiiiiiii 
iiiiiiiiiii  iiiiiiiiii.  

.iiiiiii aii iiiii iiiiiiii � iiiiiiiiiiiii ii 
iiiiii.iiii iiiiiiiiai i.iiiii iiiiiii iiiiiiiiia 
iiiiii. iiiii iiii iiiiiiiiiiia i.iiiii.ii ii iiiii.i 
i.iiiii iiiiii iii iiiiiii. iiiiii iiiiaiiiiii .iii-
iiiii iiii   iiiiiii .iiiiiii iiiiiiiiiiia iiiiiiiii 
ii .iiiiiii .iiiiiii i  iii. .iiiiiii .iiiiiii iiii-
iiiiiii ii. iiiiia iiii iiiiiiiiiiii. iiiiiiiiiiii 
 iiiiiiii iiii .iiii .iiiiiii .iiiiii aiiiiiii. iiiii-
iiiii iiiiiii.i iiaiiiiiii i.iiiii .iiiiiii iiiiiiii-
iii iiiiiiiiiii ii .iiiiiaiaiiiiii  iiiii.iiiiii 
iiiiiiii iiiiiiia iiiii. iiiiii .iiiaiiiiiiii iiiii-
iiiiiii ii .iiiiiii iiiiiiiii ii.iiiiiiiiiii.           

.iiiii ii.i - .iiiaiiiiiiiiii iiiiiiia iiii iiii.ii-
iii iiiiiii. 

.iiiiiii iiiiiiii 
5. .iiiii eiiai ii ii iiii iii iiiiii.i iiiiiiiiii 

iiiiii iiiia iiiiiaii ii.iiiii iiia iiiiiia ii.iiii 
ii .ii iiiiiiiiiii. iiiii iiiiiiiii iiii iia iii aii-
i.iiiiaia iiiii iiiiia .iii iiiiiiii _ iiiiii i3 
i  iii;  

5. iiiiiiii ii iiiiiiiiii iii.iiiiia iiiiiiii .ii-
iii iiiiii iiiiii aiiiii i.iii. 

.iiiii iiiiiiiii iiiiii _ ii iiii  5..iiiii ii.iiiiii 
ii iiiiiiiiii iiiiii iiiiiiiiii iiiiiia iiiiiii 
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aiiieiiiiiii ii iiii iii iiiiii.ii i ii.iiii; 5. 
.iiiii iiii iiiiiiiiii iiaiii iiiiiii iiiiiiiia ii-
iiiii iiiiii iiiiii aiiiiiii i.iiia .iiiii eiiai ii 
ii iiii iii iiiiii.i. 

.iiiiiii iiiiiiiiiiiii iiaiiii _ .iiiiiiiiiiiii 
iiiiii iiiiiii iiiii.iiiii  iiiiiiiiii iiiiiii ii-
.iiiiiii ii iiiiiiiiiiiia i.ii iiiiiiiiiii iiiiii-
iiia iiiiiiai iiiiiiii iiii.iiiii .iiiiiii iiii ii-
iiiiii i.iia iiiiiiiiiiiiia iiiiii.i iiii iiiii 
iiiiiiiii riaiiiia iiiiia  i iiiii i.iai aiiiiii 
i.ii ii aiiiiiiii i.iiii.iii i.ii iiiiiiiii. ii iia-
iiii iiiiiiiiiii iii iii iiiiiiiii .iiiia .iiiii ii-
iii.i .ii iiiiiii iiiiiiiia .iiiii ii.iiiiii. 

.iiiiiii iiiiiiiiiiiiiii iiaiiii _ iiiiii iiiiiii 
iiiiii iiiiii.i iiiiiiai iiii.iiiii iiiiia iiii-
iiia eiiiiiiiia iiiii .iiiiiii .iiiiiiii aiiiii 
ii.iiiii. .iiiiiii iiiiiiiiiiiiiii iiaiiii iiiiii 
.iii  .iiiii iiiiaia .iiaia .iiiii iiii.iiiii iiiiiaia 
.iiiii iiii.iiii .iiiaia iiiiiii iiiiii .iiiiaia ii-
iiiiii iii.iii ii iiiiiiiiiii iiii iiiiiiaia ii-
iiiiiii i. . .iiiii iiiiiia iiiia ii i.iiii. 

iiii .iiiii iiii (.iiiii  iiiiiiiii iiiiii  _ .iii-
aiiiiiiii .iiia iiiiiiii iiiiiiii .i iiiiiiiii ii 
iiiiiiiiiiii ii iiia iiiiiiii iiiiii .iiiii .iiii-
iii i .iii.  

 .iiiii iiiiiii iii i _ iiiiiiia iiiiiii .iiiii 
.iiiiiiii aiiiiia i iiii .iiiii iiiiiiiiii .iiii ii-
iii iiiiiiia iii .iiiii iiii ii iiiiiiiiiiiii i iiii-
ii. .iiiii iiiiiii iii ia eiiiiiiiia iiiiaiiiiii i. . 
iiiiiii .iiiia iiiii i.ii ii ii .iiiiiiiiiiiii iiii 
iiii.iiiiiiiiii. 

.iiiii  iii ( iiii .iiii  _ iiiiii.i  iiii iiiiii 
iiiiiiii iii.iiiii iiiiia iiiiiii .iiiaiiiiiiii 
aii ii iii  iiiiiiiiii. ii .iiiii iiii.iiii .iiiiiia 
iiiiiii iiiiiiii iiii iiii.iiiii iiiiiiai ii ai-
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iieiiiiiii .iiiii iiiiii ii .iiiii iiiiii aiiiiii 
iiiiiiiiii. 

.iiiii .iiiiiiii  iii _ ii .iiiiiiia .iiiiiii ii-
iiiiiiii ii.iiiiiiiiiiii iiiiiiiiiiiiiiii. iii  iiii-
iiiiii iiiiiii ii .ii  iiia iii iiiiiiiiii iiii ii-
iiiiiii iiiiiiia iiiiiii iiiiii iiiii iieiiiiii i -
 iii. aiiiiiiiiaia iiiiiiiii iii.iiiaia iii aiiiia iiiii-
iiiiiai ii ii.iiii.i iiiii  iiii iiaiiiiiii .iiiii 
iiii.iii eiiii iiiii. iii .iiiiii. 

.iiiii .iiiiiiii .iiiaiiii _ iiriii iiiii ii ii-
iii.ia iiii.iiiiiii ii i.iiiii.ii iiiiiiii .iiiiiiii-
iii iiiiii  iiiieiiii. iiiiiiii iiiiiiiii .ii.i  i .iii-
aiiiiiiii iiiiiiiiiiii iiii iiiia ii ii.iiiiiiii ii 
iiiiiiii ii .iiiiiiii iiiiiii; i .iiiiiaiai iiiii-
iii i iiiiiiii ii.iii iiiiiiii; i iiiiii iiiii.ii 
ii.ii.ii; i  i iiiiiiii iiiiniiii iiiiiiiii iiii.iii-
iia iiiiiiiiia iiiiiiiiiiia iiiiiiiiiiiii iiiiiiiiii-
ii iiiiiiiia ii i.i. .iiii ii  iiiieiiiia iiiiii.iiiii 
.iiiiii iiiii iiiiii iiii .iiiiiii.  

.iiiiiiiiiiii _ iiiiia iiiiiii aiii iiiii iiiiii 
iiiiiiiiiia iiiiiiiiii iiiiii.ii ii iiiiii .iiiiiii 
.iiiiiiiia iiiii  iiiii.iiiiii ii .iiiiiiii iieiiii 
iiiiiiii. iiiii. iiiii iiiiii.i iiiiii iiiiiiiiii-
iii  iiiiiiia .iiiiiaiaiiiiii iiiiiii ii .iiiiiii .i-
iiiiiii ii.i.ia .iiiii iiiiiiiiiiiiii ii iii.iiiiii 
iiaiiiia .iiiiiii iiiiiiii iiiiii.i. .iiiiiii aii ii-
iiiiiii iiiii.iiiii ii.iiiiia iiiiiiiiiiii ii iiiiii-
iiiii iiiiiiii. aiiiaiiiiiiii .iiiiiaiai iiiiiiiiii 
iiiiiiiiiii  iiiii iiia .iiiii iiii iiiii  iiiiii ii 
iiiiiii  iiiieiiiiii. .iiiiii i iiiiiii aiiiii iii.iii-
ii ii iiiiiiiiai  aiiiiiiiia iaaa ii iiiia iiiiiia iii-
iiiiiiia iiiiiiia .i.iiia  iiiiiiia iiiiiiiiia .iii-
ii iiiiiiiia aii i.iia iiiiiia iiiiiiiiii. 

.iiiiiaiai  iiiiii _ iiiii iiiiiiiiia ii iiiiii 
iiiiiiiiiiiiii  iiiiiii ii iiiiii.i iiiiii iiiiii-
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iiii iiiiiiiiia i iiii .iiiii .iiiiiiii. Uiiiiiiiia 
.iiiii .iiiiiiii ii.i.i .iiiia iiiiiiiiia .ii iiii-
iii iiiiii .iiiiiiiiia iiiiii iiiii.ii .iiiaiia ii-
iiiii ii i.ii ii.iiiii iiii iiii iiiiiii ii i.ii. 
.iiiiiii  iiiiiiiii  iiiiiii .iiiiiaiai  iiiiiii 
iiiia .iiiiiaia iiiiiiiiiii i iiiiii. 

.iiiiiaiai iiiiiiiii _ .iiiiiii aiiieiiiiii .iiii-
iiii iiiiiiiiia iiiii iiiiii iiiiiia iiiiiiii .iii-
iii ii iiiiiiiiii ii.iiiiiia .iiii.iii  iiiiiii 
iiiii .iiiiiii .iiiiiiiiiiii. 

.iiiaiiiiiii _ iiiiii iiiiiiiii ii .iiiii iiiiiii-
iia iiiii  iiiiiiiiiiia iiiiiiiiiiiii ii .iiiiii .ii-
ii. iiiiiiiia .iiiii iiiiiiiiiiii iiiiiiii iii.iiii 
iiiiiiai .iiiia iiiii aiiieiiiiiiia iii .iiiaiiiiiii 
iiiiii iiii iiiiiiii iiiiiiii  iiiiiiiiiiii. .iiiii 
ii.iiiiii iiiiii _ iiiiiiii iiiiiiii iiiiii. .iii-
aiiiiiii aiieiiii i.iia iiiiii iiiiia iii iiiiiii. 
iiii .iiiaiiiiiii iii.iiia .iiiiiii .iii.iii iiiiiiiii 
.iii. 

iiiiii iiiii .iiii _ iiiiii iiiiiiiii  iiiiiiiii-
iia iiiiiiii airiiiiiii iii.iii ii aiieiii  iiii i-
iiiiii iii iii iii iiiii. iii i .iii iiiiii ii .ii-
iii iiii iiiiiiiiii. ii .iiiii .i.i  iiiiiiiiii ii-
ii.iiia iiiiiii iiiiiiii .iii iiii  ii iiiiiiiiii-
iii iiiiiiiiii. iieiiiiiiiia .iiiii ii iiiii aiieiiii 
iiiaiiii ii  iiiiiiiii iiiiiii iii i.  

iiiiii .iiii _ iiiiiiiiiia iiieiiii eiiii iiiii-
iii ii .iiiiiia iiiiiiiii iiiiiiiiii ii ii.iiiii 
iiiiii iiii. 

iiiiii .iiiiiii iiiiiiii  _  iiiiiiiiii iiiiiiiii-
.iiii iiiiiiiii iiiiiii .iiiiiii iiiiiiiiiiii ii 
iinii.i. ii  iiiiiiiiiiii .iiiaiiiiiiiiii iiiiiiii ii 
iiiiiiiiii .iiiiiii .iiiiiiiia iiiiiiii ii  iiiii 
aiii.ii. iiiiiiii iiiiii iiiiiiiii iiiiiiiiiiiiii 
iiiiii.iiiiiiiiiiiii iiiiiiiiiii. 
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iiiiiiiiiii .iiii _ iii.iiiii iii i.iiiii iiiii-
iii.ia iiiiiii iiii iiiiii iiiiii aiiiiii  iiiiii-
iiiii. 

iiiiiiiiiiii .iiii _ iiiiii i iiiiiiia iii iii-
iiiiiiii .iiiiia iiiiiii iiiiiiii iiiii .iiii ii.-
 iiiii. iiiiiii iiii.iiiiiiiiiii iiiiii ii iiiiiiiii 
ii.iii ii. iiiiiiiiiiai iiiii .iiiiii iiiiiiiiii 
36%-.i iiiiiiiii. 

iiiiiiai iiii.iiiii .iiiii iiiii _ iiiiii iiii-
iiii iiiiia iiiiiaii   iiiiiiiiiii .iiii ii iiiiia 
.iiiii .iiiiiiii aiiiiii  iiiiiiiiii iiiiiiia iiii-
iii iii.iiii ii iiiiiiiiiiiii .iiiiiiiii _ iiiiii-
iii  iii.iiii  iiiiiiia  iiiiia iiiii iiiiiiii 56-
555-.i iiii  ii.iiiiiii iiiiiii. iiiiiiiiiiiii iii-
ii  iiiiiiiiiii .iiiii iiii iiiiiiiiii iiaiii iiii-
iiiiii. ii iiii .iiiii iiii.iiiii iiiiii .iiiii eiiaia 
5-6 i-ii iiii ii.i i.iiiiiii iiiiiiiiii iii.iiiiii. 

iiiiiiiiiii .iiii _ .iiii iiiiii .iiiiiii .iiii. 
iiiiiiiiiiai iiii .iiiiii iiiiiiiiii 55% iiiiiii. 

i iiiiiii .iiii _ iaiiiii iiiiiiiiiiiii .iiiia ii-
iiiii aiiieiiiiiii 5-3  iii iiai ii iiiii  iii ii-
ai iii.ii .iiiiiiii. 

i.iiiii iiiiii .iiii _ iaiiii iiiiiiiii  iiiii-
iiiii .iiiiia iiiiiiii airiiiiiiii eiii ii iii.iii. 
iiia eiiiiiiiia  iiiiiiiii .iiii  iiiiiiiiii. 

 iiii .iiii _  iiiiiiiiii .iiiia iiiiiii iii.iii 
 iiai ii  iiiiiai iiiiiiiiiiiii [35]. 
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ssss 5.isisis essisis ssssss issssiisa issssiss 

isss isiswsssss ssssssssesis is issssiss isswss-

ss ssssssssssis 

 

iiiiiiiii iiiiiii iiii iiiiiiii _ .iiiia �yy ye 

     y� i iiiiiiiia iii iiiiii iiiiii iiaiiiia .iii 
iiiiiiiiiii � ye e      y�a iii iiiiii ii.iiii i iiia-
iiiiii. II iiiiiiiiii iii.ii  .iiii  ii.iiiii iiiiiii-
ii iiiiiiiiiii ii iiiiiiiii .iii iiiiai. iiiiiii 
i iiiii ii iiiiiiaii i  iiiii iiiiiii ii iiiiiiii 
iiiiiii. iiiiii. aiiiii iiiii  iiiiiai  iiiiiii ii-
ii  ii � iiii iii iii  .iiiiiii iiii.iii iiiiiii iii.-
iiiiii. iiiiiiiiii  iaiiii iiiiii iiiiiiai  iiiiiiii  
ii  ii .iii  .iiiiiii  .iiiiiiii iiiiii ii iiiiiii 
iiiiii .i.iiiiii iii.iii. iiiiiiiiii iiiiiiiiii i.ii-
iiii iia iiiii iii.iiiiiii iiiiiiiiiii iii.iiii i.i-
.ia .iiiiiii .iiiiiiii iiiiiiiiiiii.i iiiiiii ii-
iiiii. ii.iii iiiiiiiiiii  iiiiiiiii i.iiai a i  iii-
iii .iiiiiii .iiiiiiiii ii .iiiiiii iiiiiiii iiiiii. 
iiiiiiii i iiiiiii _ ii. .i.iiiiia iini-iaiiiiiia ii-
ii. iiiiiaiiiii ii i.iiii ii iiiiiiiiai iiiiiiiiiiii 
.iiiiiii .iiiiiii. iiiiiii iiii iiiiiii ii iiiiiiii-
iii iiiiiaiiiiii .aiiii iiiiiiii iiiiiiiii ii aii-
iii  iiiii aiii.iiii   ii iii.iii .iiii i iiiii ii-
iii iiiiii iiiiia .ii .iiiii iiiiiiiiia .ii .iii.i ii-
iiiiiiia iiiii ii.iiiiiiiia ii iiaiaiiii iiiiii * 

iiiii i iiiii iiirii ririii iii (e  yy  6ü y yy  �

ii iiiiiiai  .iiii  ii.iiiiiii iiiiiiii iiiiii iiii.-
iiiii iiiiiiiiiii aiai ii .iiiii .iiiiiiiiiii iiiii-
aiiiiiii iiiiiiiiiii iiiiiiii. ii iiiiii iiiiiii 
eiiiiiia iii .iiiiii  iiiiiaia iiii.iiiiai iiiiaiiii 
i.ia i.iiii .ii.iiii iiiiiii ii iiiiii iiii iiaiii-
iiia iiii iiiaiiiiii iiiiiiiiii iiii iiii iiiiii ii 
iiiii iii .iiiii .iiiiiii.  iiiiii iii iiiii aiii.ii-
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iiaia iiiii.ii iiiiiiiiiii iiiii.iiii ii.iiia iaiiiii-
ii iiiiiiiiiiiii ii iiiiiiiiii. 

iiiiii iiiiiiiiia iiiiiii aiiiiiaiiii iii.iiiiiii 
i.ia  iiiiii iiiiiii iiii iiii iiiiiii-iiiiiii 
iiiii.i ii.iiiiiii. iii  iiii   .iiiiii .iiiiii iii 
iiii iiiii.iiia iiiii iiiiiiiiiia iiaiiiii ii iiiiii-
iiiii . 

ii-56 iiiiiiii iiii .iiaia iiiiii .iiiii iiiii iiii-
iiiiii iiiiiiiiii iiiiii iii.ii-iiii iiiiiiiiii ii-
iii iiiiiiiiai   iiii iiiiii iiiiiiii iiii iii ii-
iiiii ii i.iii iiiii .iii(i .iiia iii iiii aiiii; ii 
ii ii.ii.ii iiiii ai.iiiii .iii(i .iiia iii i iiii-
ii .iiiii  [55]. iiiiiiiiiiai iii i.iiii .iiiii iiiia 
iiiiii iiii iiii.iiiiii  iiiiiiiiiii _ iiiiiiiiiii-
iii iiii.iiiiiiiii i.iiiiiiii ii eiiii iiiiii .ii-
ii. 

iiiiiiii i.iiiii.ii iii.iiiai iiii.iiiiii iii.iii 
.iiiii aiiii.iiii iiiiiiiii. iiiiiiiiia ii iiii iiii-
iiiiiiia iiiiiiii iiiiiiii iii.i iiiiiiiiia .iiii 
 iii a  iii a  iiiiii  i iiiiii. iiiiiiiiai .iiii 
  iiiii  ii  iii i  iiiii. iiiii iii.i  ���	
� a iii 
eiiiiiiiiiiii iiii  y   y-ii iiiiiiii.  

iiiiiiiiiii iii.iiiai iiiiii .iiii i.iiiii.ii ii-
.iiii iii.iiiiiii. iiiiiiiiia iriiiai i.iiiiiiii 
iiiiii .iiii  iiiiiii  i iiiiiia iiiiiiai eiiii iii-
iii .iiii _  iiiiii nii  (ii ii .iiii a .iii i.iiiiii-
ii iiiiii .iiii _  iiiiia nii  (iiiii .iiii  [5]. iiii 
iiii.iiiiii i iii iiiiiiiiiiii iiii iiiii iia iii 
iiiiiiiiiiiii iiaiai .iiiiiii .iiiiiiii iiiiiiiia ii-
iiiiii ii.iiii ii iiii. iii. ii. ii.iiii ii.ai _  .ii-
iii iii a  ii.iiii  _ ii. iriiii .iii ii.aia  iii..ii  _ 
ii. iiiiiii ii.aia  i.ia.i  _ ii. iiiiiii ii.ai.  ii-
ii a  iiiiiii a  iiiiiiii a  iiiiiai a   iiiiiiiii a  ii-
.i.i  ii i.ii _ iiiiiiiiiii iii.iiii i.i.i .iiiiiii 
.iiiiiii iiii.iiiiiia.  iiiiii.iiii  .iiii iiii .iiii-
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iiiaia iiii ii  iiiii  iiiiiiiii� .iiiiii iiriai (i -
iii  ii i.ii. 

iiiiiiiiiii iii.iiii i.i.ia iiiiii iiii i iiia-
iiia .iiiiii iiiiiiii ii.iiiii iii.iiii. iiiiiiiiia ii-
.iii  iiiiiai  iiiiiaiiiiiiii iiiiiii iiiiiia iiii-
iii ii i.i.ia .iiiii aiiiiiia iiiii iii iniii iiiii 
iii i i. iiiii- iiiiiiiiii iiiiiiiiia iiiiiiiiii iii-
iiiiiiii i iiiiiai ii i iii aiii.ii aii.iiiiiiii ii-
iiiii iiiiiiaia .iiiii iiia ii.ii ii ii iiiiii   ii-
iiiiiii  i iiii.  

i.iiiii.ii iii.iiiaia iii ii ii iiii.iiiii iiiiiiiii 
iiiiiii ii iiiiiii .iiiiiaiaiiiii.i. iiiiiiiiia ii-
 iiai ii.iiiii iiiii iiii.iiiiiiia iiiiiiiii  iiii 
iiiiiii.  (.iiiii .iiii a  iiiii-ii ii  (.iiiii iiii a 
 iiiii i.i  (.iiiii i.i . iiiiiiiiai _  ii.iii iii  (.ii-
iii .iiii a  .iiiiiiii .i.  (iiia iiiiiiii .iiii iiii-
ii .iiiiii .iiii .   

iiiiii .iiii iiiiii iiiiiiiiia iii .iirii 55-555  i-
ii iiai iii.ii iiiiiiiia iiiii  aiieiiii aiiiiiiai 
aii.iiiii eii.i iiiiiiiii iii iiiiiiiiii. .aii aii-
i.iiiiaia .iiiiiaia .iiiai aiiiiii eiiiii iiiiiii ii-
iiniiii iiiiiiiiiia iiiiiiii .iiiii aiiieiiiiiii ii-
iiiiiiiii.  

.iiiiiiii iiii iiiii .iiiiii aiii.iia iiiiiii iiii-
iiiii ii.iiii aiieiiii. rii iiiiia .iiii iiiiii 556 
 iiia  .iiiiiii iiii iiii  iiiiiiiiia iiiiiii iiiii-
iiiiiiiii iiii .iiiii ii iiii iiiiaiiiia i  iii ii-
iiiii iiiiiiiiii  iiiiii   ii iiaiiiii 33 i ii iiii-
eiiii. iiiii iiiiiii iiiiiiii iii.ii 65 iiii iiiiiia 
55 iiii i.iiiii ii 36 i iiii aiiiiiiii. .iiiiiii ii-
iiiiaia iiiiiii  ii .iiiiaia .iiiiiiiiii ii iiiiiiii 
aiiiiiia .iiiiiii iiiiiiiii aiiiiia iiiiiiiiiiii ii-
iiiiiii 55 iiiii iiiiiia 6 iiiii i.iiiii ii 5 i iii 
i.i  [69]. 
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ii iiaia .iiiiiii iiii iiiiia iiiiiii iiiiiii aii-
i.iiii iiii iiiiiii. aiiiiiiiiiiiii  iiiiiii iiiiii-
iiiiai i  iiiiii i iiii ii iiiiiiii iiiiiii ii-
 i iii iiiiia iiiiiii iiiii 5559  iiia i iiiiii i i-
iii iii.i iiiii.iiiiiiiiii iiiaia iiii iii_iiiiiiii 
i iiii.iiii iiiiii. iiiiiiii aiii.iiiiiia ii iiai 
.iiiii aiiiiii ii i ii  iiii aiii.iia ii.iiiii iii-
iii iiiiiii  iiiai   .iiii iiia .iiiiii [55]. .iiiiiiii 
riiiii  5699  iii iiiiiiiaia iiiiiii iiiiii  ii iiia 
iiiiiiii i. iiiiiiii .iiie iiiiiiiiia ii iiai i -
iiii.ii.i iiiiiiiiiiiiiii iii.iii. .iiiiiii aiii-
iiia iiiii iiiiiii iii i i.  

 ii-55 iiiiiiiaia iiiii iiii iiiiiiiiii ii iiaia 
 iiiiii iiiiiii iiii iiiia iiiiiii-iiiiiii iiii-
i.i ii.ii. .iiiiiii aiiiiii iiiiiiiii iiiii riiiiiiii 
iii i ia iiiiiiiii iiiia iiiii iieiiiiii iiii. ii-
 iiaia i.iiiii.ii  iiiai .iiiiiii .iiiiiiiiia iiiiii-
.iii 5956  iii 56 iiiiiiiii  aiii .iiaiiiii . ii i iia 6 
iiii.i iiii riiiiiiii aii iii .iiiii. 5956-56   . .iiii-
iii aiiiiiia 55 iiii iiiiiii.i iiii iii i i. 

iiiiii .iiiiiii aiii.ii iiiiiiiiii iiiiiiiiaii ii-
i iiiii. 5556  iiia .iiiiiii aii iii 5 iiiii iiiiiiiia 
5653  iii 56 iiiiiiiii _ 55 iiiiiiiia .iii 5655  iii _ 
555 iiiiiiii. iiiiiii 665 iii.iiiiiiii ii.iia iii i i 
3555 iiii iiiiiiii. iiiiiiiiai 5669  iiia .iiiiiii 
iiii 555a 5655  iii _ 555a 5955-56   . _ 35 iiiiiiii iii -
i i. 

iiii iai ii iii iiiiiii .iiiiiii .iiiiiiii iii-
iii iiiii.iii iiiiiii. 5965  iiia iiiiiiiiiii ii-
 iiai .iiiii iiiiiiii iiiiiiii  iii-i�i.iii . .iiiii 
aiiiiii 555 iiiiiii iii i ia .iii iiiii .iiiiia iii-
niiiii iiiaiii iiiiiiiiiii iiiiiiiia iiiii 65 iiiaii 
ii iiiiiiiiiiii iiiii.iii  iiiiiiii iii.iii ii. 5555 
 iii 55 iiiiiiiiiia iiiiiiiiiii ii iiii  iiiii iiiii-
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aia 6555 i-ii iiii iiiii .iii iiiiii .iiiii 6 iiiiiii-
ii iiiii.ii aii iiia .iii iiii _ iiaiiii. 

.iiiiiaiaiiiiii iiiiiii.iiii iiiiiiiiia 5555 
 iii 35 iiiiiiia 6 iiiiiiiii ii i ii aiiiiiiiii ii ii-
ai. iiiii  iii 5 iiiiiiiiia .iiiii iiiii 55 iiiiiiiii 
iiiii.ii aii iii. iiiii aiii.iiiiaia iiiii.iiiii 
.iiiaiaiaiiiiii aiii.iia iiiiiiii iiiiiii ii i.i. 

iaa-ai .iiiiiiiiiii iiii iiiii iiiiiiiiiiii i. . 
 iiiii iiii-i.iiiiii   iiiiii iiiiaiiiiii. 5666  iii 
iiiii iiiiiiiia .iiiiiii aiiiiiia 65 iiiiiiii iii i i. 
5955  iii iiiiaia iiiiiiiii i iiii.iiii iiiiiai .ii-
iiiii iiii  iiaiiiiiiii aiiiai iiii iiiiiiiiii iii-
iiiiii ii.ii. .iiiiii ii iiiiii.i .iiiiiiiiia iiiii 
i.i .iieiiiiii i.i iiiiiiiiiiiiia .iii iiiiiii ii-
iiiiiiiii ii.iiiiiiieii.ia .iiiiii ii iiiiiiiiiiiii. 
iiiiiii iiii.iiii ii iiiiiii iiiiiiiiii riiiii ii-
iiia iii i i iiiiii iiiiiiii. 

iiiii  iiia iiiiiiai .iiiiiiiiii 65 iiiiiiii iii i ia 
iiiiiiii iiiiiiiiii iiiiiiiiiiiii iiiiii.ii .i.i 
iii iiiiii iiiiii iiii iiiiiiii. 

iaa ii iiiiiii iiiiiii iiii.iiiiii  iiiiia i ii.i-
iiii .iiiiiii i.iiiiiai. iiiiiiiiia iiiiiiiii aiii-
ai iiiiii iiii-iiiiiia 5965  iii 55 iiiiiiia iiiiiiii-
ai _ iiiii-iiiiiiii  5965  iii 56 iiiiiiiii  ii ii-
ii.iiii iiiiii  5966  iii 55 iiiiiii. 

i.iii iii.iiiaia .iiiiiii iiii iiiii iiiiiiiiiiiii 
iiiiiiiii ii  iiiiiii. iiiiia iiiiiiii iiiiiiii  ii-
iiiiiiiiia iiiiiiiiia iiiiiiaia iiiiaia ii iiiiai ii 
ii iiai .iiiiiii .iiiiiiiii ii .iiiiii aiii.ii. iiii-
iii.i iiiiiiii ii iiiiiiiiia iiiiii.ii iii.iiiii 
.iiiiiii .iiiiiiii ii.iii ii iiiiiiiiia 5556  iii 55 
i iiiia iiiiiiiii iiiiaiiiiiiia .iiiii aiiiiii 56 ii-
 iiiiii iii i i. .iiiiiii iiiii iiii ii.i.ia aiiieiiii-
iiia ii iieiiii i.ii. iiii iiiiii iiiiiiiiia 5555  iii 
56 i iiiia ii iiii ii iieiiii iiii iiiiia iiiiiiiiiii 
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.iii iiiii .iiiia iiiiiiii 65 iiiiiiii iii.iii iia 

.iii  65-ii ii iiiiiii ii.iiiiii iii i. 
iiiiiii.i .iiiii.i iiiiiiiiiia iiiiiiii iiiiii iiiia 

 iiiiiii 5965  iii iii .ia iiiiii-.iiiiii ii. iii.i 
iiiiiii iiiiiiiiii iiii. 5969  iii aiiiiii i iiiiiiii 
ii.iia iiiiiii .iiiii.i iiiiiiiiii iiiiiiiiiii i ii-
iiiiii. 5963  iiia iiii iiiii riiii ii.iii .iiiii iii-
iiiiiii iiiai 5 iiiiiiii iii i ia .iii 55 iiiii.ii-

ii iiaiiii.  
 iiiiiiiaia iiiiiiii iiiiiii iiiiiiii ii. iiiiiia 

iiaiiiii iiiaia 5555  iii 6 i iiiii iiiiiiiiiiia .ii-
iii iiia iiiiii iii.iiii iiiiii 535 riiiiiiiii. ii-
iiii  iiiiiii ii.ii iiiiiiia 555-iii riiiiiiii iii -
i i. 

iiiiii iiiiiiii 65-iii  iiiaia iii.iiii ii iiiiii-
ii iiiiiiiiii iiiiiiiii i. .iii.iiiiia ii iiiiai 
iiiiii .iiiiiiia iii.iiii ii.iiia .iiiaiiiii iiiia ii-
iiiri iiiiii  iiiii. 

ii iiiiii iiiraiiii  iiiiiiiiaia 5555  iii 56 ii-
iiiiiiia .iiiii 566 iiiiiiii iii.iii iia .iii iiiiiii-
iii  iiiiiiiiai _ iiii iri.ii 56  iiii. 

ii iiiiaii ii.iiiii .iiiiiiiiiii iiii iiiii iiiii-
iiiiiii. 5936  iiia iiiiiiiai .iiiii ii.iii iiiii iii-
iiii iiiiiiiia iii i i 63 iiiiiiii. ii iiiiia iiiii 
ii iiiiiii ii iiaia i.ii  iiiaii i iiiaiiiiii iiiii-
iiiiiii. 

Y.iiiia .iiii i  iiiii aiii.iiiiiiiiia iiiiiiiiii-
iiia iiiiii.iii iii.iii iiiiiiiai  iiii iiiiiiiiii. 
iiiiiiiiii (iiiiiii  iiiiii ii .ii 5-3 iiiiiii i3 .iii-
ii ii iiiiia. i iiaiiiii iiiiia 6  iiai 56 ii iiieiii 
iiiiiiii ii iiiiii iiiiii iiiiiiiiia aiiiiiia 6 iii-
ii iiiiiiii iii i i. 5965  iii 35 iiiiia ii iieiiii iiiia 
iiiiiiiiiiii iieiiii .iiiia iiiiii iiiiiii i.iiiiii 
iiiri.ia ii .iiii .iiiiii iiii iiii ii iiiii iiiiii 
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55 iiiii ii.iiiiiiiiiia i.iiii iiiiiiiii iiiiiiii ii-
iiii.i iiiiiii ii .iiiiii i.iiiiii. 

iiiiiiiiai .iiiiiii aiii.ii iiiiiiiiiia rii iiiii 
5555  iii  iia iiiiiiiii  iiiiiiiiiai  iii iiiii. ii. 
iiii .iiii.iiii .iiiiaia ii.i.ii iiiiiiiiaia IIII iiii-
iiiai iiiiiiii iiii iiiiii iiiiiiiiii .iiiii. Aiiiiia 
iiiiiii iiiiii iiii ii iii iiiiiiiiii 5656  iii 
iiiii.ii iiiiiiiiai. 

.iiiiii iii i.iiii iiiiiiiiaia iiiiii iiiii ii.i-
iiiiiieii.ii (.iiiiiiai  i iiiaiiiiii. iiiiiiiiiiiii 
iiiiiiiia iii 5955  iiia iiiiiiiiii iiii.iiiiii iii-
ii iiii.i. iii iiii iiii i iiiiiii aiiiiiiia iiiii 
iiiiii.i iiiiiiii iiiiiii. iiiii iia .iiiiiaiai iii-
iiiiiii aiiiiii i iiiiiiii iiiiaiiiiia iiiiiiii 
iii-iiiii iiiiiiiiiiii iiii.iiia i iiiia ii iiiiii-
.i ii.iii i.iiiii.ii iii.iiia iiii iiii ii .iiiii ii-
i.ii aiiiiii. iiiiiiii iiiii .iiiii iiia i ii.iiia ii-
ii.iiiii ii iiiii.i. .iiiiiiai 5935  iiia iiiiii ii 
iiiiiiii aiiiiiia iii .iiii .iiiiiiia iiiiiiiii iii 
ii iiiiiiiiiiii ii.iiii iiiiiiiia iiiiiiiiiii iiii-
iiii iiiiiiiiiia .iiiii iiia iiiiiiiii iiiiii iiiii-
iii iii i i. 

iiii-aiiii ii  iiii.i iiiiii .iiii  iiii ii..iii  
i iiiiii. .iiiiiii iiieii ii.iiii.ii iiiiiiii iiiiii-
iiiii. 

aiiiiiiiiaia iiiii iiii.iiiiii  iiiiiii ii iiiii-
ii ii iiiiiii iiiiiai iiiiiiiiiia iiiiiii .iiiii .i-
iiiiiii iiiiiii ii aiii.iiiii.ia iiiiiiii iiiiii ii-
iiiiiii. .iiii iiiiiiiiii iiiiiii ii iiii. iiiiii 
[55] i  iiiii iiii iiiiiiia iiiiiii ii .iiiii 5669 
 iiiiia .iiii iiiii ii iiiii iiiii.ia i.iiii 555 
 iii aiiiii iiiiiiiii. .iiriia ii .iiiii .iiiiiiii 
ii iii iiii iiii iiii iiiiiiiiiiia 5-55  iii iiiiii-
iiiiai iiiiii iii iiiia iiaii ii iiiiii iiiiii.ii 
iii.iiiii. ii iiiiii ai.iiiiiiiia iiiiii iiii ii. iii-
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iia iii ii iiiiiii iiii ii iiiiiiiiiii. iiiiiii aii-
i.iiiiii iiiiiiiiiiaia iiiiii.ii iii.iiii. 

iiiiiiiiiii iiiiii iiiiiii iiii.iiiiia ieiiiiii 
iiiiiii iiiiiii iiiiii .iiiiii ii iii iiii.iiii. 
iiiiia aieiiiiiiiiiiiiia iiii iiiiiiiiii .iiiiiii 
iiiiiiiiiii .iiiai i.iiiiiii ii iiiiiiiii iiiiiiiii-
ii. .ii.i iiiiiiiiiiiiiiiiii iiiiiiiiiiiia iii.iiiii-
iii iii.iiiiiaiai iiiiiiiiiiii aii.iii ii iiii.  ii-
iiiia aiiiiiiii iiiiiiii iiiiiii .iiiiiii aiii.iia 
III iiiiiiii iiii .iiaia iiiiiiiiiii iii.iiii i.i.i 
iiiiiiiiii iieiiiiii ii .iiiiiii iiii iiiiiaiiiii-
ii. ii i.ii iiiiaiiiiii  iiiiii .iiiii iiii iiiii ii-
iiiiiiiii iaiiiiiiiii. .iiiiiii  iiiiii iiiia iii.ii-
ii i.ii iaiiiiiiii i. iiiiiiiiiii aiiiiiii. 5666-5955 
 iiiai iaiiii iiiiaiiiiiiiiiii iiiiiiiia .iiiaiiiii-
iiiiii iiii .iiiiiia .iiiii iiiiiiiiiiii aiiiiiiii 
iiiii iiii iiiiiiia iiiiiiiii ii iiiiiiiiia iii iiiiia 
aiieiiii iiiiiiiiiii iii.iiii i.ia .iiiii iiii iiiii 
iieiiii ii.iiiiiii iiii.iiii. 

5935  iiiiia iiiiiiiiai .iiiiiii aii iiiia .iiiiii-
ii iiiiiiiiiii iiiiiiiiiiiiii iiiiiiiiai i .iiia iii 
iiiiiiiiiiiiii iiiiii.ii ii iiiiiiiiii ii iaiiiiii-
iii iiiii.iii i.i iiiiiaiiiiiii. iiiiiiiiii iiiii-
aiiiiiiii i. iiii.iiiiia i.iiiiia i.iiiiiiia i.iiii.ieiii 
ii i..iiiiiiii .iiie iiiiiiiii aiiiiiii .iiii .iiiii 
ii.iiiiiiia iiiiii .iiiiiii  iiiiiiiii  iiiiiiiii ii 
iiiiiiiiii iiiiiiiiii iiiiiiiiii ii.iiia ii.ii iii-
iii iiiiiii iiiiiiiiiiiii aii iiii.  

5933-5936  iiiaia iiiiii .iiiii.i ii iiiiiii iiii-
iiiii iiii.iiiiiia i.iiiiiiiiieii ii i. i iiiaiiiii ii-
iiiiiiiii iiiiiiiiiii iiiiiiiii ii iiaia i.iiiii.ii 
iiiiiiiiiii iiiiiii aiiiriii iiiia .iiiiiii .iiii-
iiii .iiaii .iii iiiiiii  iiiiiii ii iiii.ii .iiiiiii 
 iiiii.iiiiii eiiiiiii i.iii [55]. i. ii ieii ii i. i-
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pinaSvilma SeimuSaves zvavis dartymis Zalis gamoT-
vlis meTodi [42]. 

samamulo omis dros, 1942-43 ww. zamTarSi faSisturi 
germaniis araerTi jariskaci, aRmoCnda kavkasionis q e-
dis ferdobebidan xelovnurad gamowveveuli zvavis 
tyveobaSi da mravali maTgani daiRupa. alpinistebTan  
erTad, am samxedro operaciaSi zvavebze zemoqmedebas ,  
qarTveli mecnieri giorgi sulaqveliZe awarmoebda. 

g.sulaqveliZis SromaSi `Tovlis zvavebi kavkasion-
ze~, dazustebulia damokidebuleba Tovlis fizikur 
Tvisebebs, adgilis daxrilobis kuTxesa da Tovlis sa-
faris im simaRles Soris, romlis drosac xdeba zva-
vis Camosvla; SemuSavebulia zvavis siCqarisa da dar -
tymis Zalis gansazRvris meTodebi; moyvanilia, zvavi s 
warmomqmneli Tovlis Tvisebebze damyarebuli, zvavebi s 
klasifikacia da daxasiaTebulia TiToeuli jgufis 
Tavisebureba; ganxilulia zvavis Camosvlis dros, hae r-
is talRis warmoqmnis pirobebi,zvavebis Camosvlis si x-
Sirisa da zvavebTan brZolis sakiTxebi [9].    

samamulo omis damTavrebis Semdeg (1946 wlidan), sa-
qarTvelos mecnierebaTa akademiis geofizikis institu -
tis TanamSromlebi, profesor a.balabuevis xelmZRvane -
lobiT, iwyeben Tovlis safaris fizikur-meqanikuri 
Tvisebebis gamovlenis gziT, zvavebis warmoqmnis reJ i-
misa da gavrcelebis TaviseburebaTa Seswavlas [41].  

g.sulaqveliZem, ferdobebze Tovlis safaris mdgra-
dobis pirobebis TaviseburebaTa dazustebis safuZvel-
ze, miiRo gantolebebi, romelTa saSualebiTac SesaZ-
lebelia, sxvadasxva daxrilobis mqone ferdobebis 
zvavsaSiSroebis dadgena. am gantolebebis gamoyenebi T, 
a.balabuevma da g.sulaqveliZem SeimuSaves, Tovlis z va-
vebis Camosvlis drois prognozis grafikuli meTodi. 

me-20 saukunis 50-ian wlebSi, amierkavkasiis terito -
riaze zvavebis warmoqmnis reJimisa da gavrcelebis T a-
viseburebaTa SeswavlaSi, aqtiurad erTveba 1953 wels , 






































































































































































































































































































