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Abstract 

The thesis work is devoted to the management of factors acting on the 
efficiency of investment and innovation projects at the railway transport and to its 
improvement.    

In the introduction is substantiated the topicality of the issue, it is 
mentioned that one of the shortest transit roads among the third ones, connecting 
the Middle Asia with the West, passes through the territory of Georgia, and 
Georgian  Railway  LLC  plays  the  leading  role  in  it.  Proceeding  from  this  fact  its  
economic growth and sustainable development to a greater degree is depended on 
the effective use of our country as of the transit one.  In this regard it is necessary 
that  the  railway  could  be  able  to  offer  favorable  terms  for  consumers  and  to  
implement them in practice, and for this purpose the creation of powerful up-to-
date infrastructure is necessary that will provide the guaranteed protection of 
goods, their rapid transportation and reduction of transport expenses. For this end 
the railway modernization is necessary including the scheduling of innovation 
projects that, in its turn, is related with large investments.   

The  first  part  of  the  work  is  literature  review,  in  which  the  essence  of  
investment and innovation processes and its key factors are considered. In relation 
to the mentioned issue the investment as economic category is analyzed, as well as 
the place of innovation processes in the development of the economy, and 
investment potential as a key factor of investment attractiveness.  Herein from the 
theoretical angle of view are reviewed the works of Georgian and foreign 
scientists-economists. According to them the investment is the compulsory 
component element of the development of the economy. Achievement of 
economic growth to a large extent is determined by the current investment 
process in the country, in which is implied the expenditure of any monetary funds 
directed to the development of the production.   

The second part of the thesis work, results and their discussion consists of 
the following paragraphs:  

1. The classification of assessment of  investment and innovation projects 
efficiency and the economic essence of its most important principles. The 
formation of the principal system of assessment of investment and innovation 
projects efficiency is of great importance, both for project selection and 
determination of investment strategy of the enterprise, and for the development of 
investment processes in the national economy.  Herein the attention is particularly 
focused at the consideration of those important principles, observation of which is 
necessary during the assessment of investment and innovation projects and is 
directed to the development of investment processes in the economy, to the 
creation of new workplaces, to the improvement of efficiency of national 
economy, and to the provision of sustainable social policy.  

2. The analysis of investment and innovation projects management at the 
Georgian Railway. Today the implementation strategy of railway transport 
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development is oriented to the development of investment and innovation projects 
in the national economy. Scientific and technological directions became top-
priority, and these directions should expand the application of advanced 
inventions at the Railway transport and should provide competitive edge of 
Georgian transport services at the world market. In this regard in the mentioned 
part is analyzed the assessment of technical and economic parameters of “Tbilisi 
by-pass railway” and “Rapid railway” projects, and all possible alternative and sub-
alternative  options  are  given.   It  could  be  said  that  the  implementation of  Tbilisi  
by-pass  railway  project  is  one  of  the  most  important  preconditions  of  the  
development of the capital. This scheduled activity has no alternative since non-
fulfillment of the project is in contradiction with the new plan of prospective 
development  of  the  capital.  At  the  same  time  it  will  allow  us  to  escape  the  
environmental threat caused by goods transportation. Also they talk about the fact 
that the implementation of the “Rapid railway” project of passengers high-speed 
service organization at the Tbilisi-Batumi direction is the realistic fulfillment of 
the future, that provides:  

 the increase in goods transportation speed and reliability;  
 rapid increase in passengers transportation speed and safety;  
 reduction in goods’ latency time at the Black Sea coast terminals.  

3. To the problem of economic assessment of engineering decisions. 
One of the key component part of the engineering process is the determination of 
economic expediency of engineering decisions (construction, manufacturing of 
facilities, implementation of new technique, modernization of current technical 
equipment, implementation of automation and mechanizations tools etc.). Any 
measure and action looses its meaning in the business, if it produces no economic 
effect. That’s why practical implementation of every decision should be 
substantiated economically, i.e. the expected financial results should be calculated 
that can be achieved by introduction of the given measures. Determination of 
economic expediency of project’s engineering decisions having innovational 
nature is offered, which implies so-called calculation of absolute and relative 
economic effect, estimation of expenses payback time period and determination of 
arbitrary annual economic effect.   

4. Assessment of Georgian Railway LLC investment projects with the use of 
money flows discounting.  The given methodology deals with the calculation of 
basic indices of investment projects efficiency estimated by taking time factor into 
account,  as  well  as  with  the  issues,  emerging  during  calculation  of  indices.  It  
foresees various value of money at the various time points (the theory of time 
value of money). The economic model of assessment of new extensive investment 
projects with the use of money flows discounting, which sets a goal of calculation 
of basic indices of investment project efficiency estimated by taking time factor 
into  account,  as  well  as  issues,  emerging  during  calculation  of  indices,  facing  for  
the first time the problem of assessment of investment projects.  

The research results are formulated in the form of conclusions.  
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1. Investment and innovation processes are crucial for the development of 
the economy, since only by means of innovations’ implementation is possible to 
provide extensive reproduction of the production, i.e. the growth of total domestic 
product in the economy, at the same time increase of production output or 
implemented works and maintaining of competitiveness at the enterprises.      

2. The estimation of technical and economic parameters of alternative 
directions of possible scenarios carried out on the basis of Georgian Railway LLC 
investment and innovation projects management analysis reveals the evidence 
(facts) that provided reduction of these alternative directions to the optimum 
options of decision of both financial and ecological or other problems.    

3. The economic model of assessment of project’s engineering decisions 
having innovation nature and of new extensive investment projects with the use of 
money flow discounting that implies so-called time period calculation, estimation 

of absolute and relative economic effect, by taking time factor into account.         
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,  14 -

). , ,    

-       

,     .   
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  ,   
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 3 
 

) 
 2015 

 
 

 

2020 
 

 

2025 
 

 

2030 
 

 

 1.0 1.0 1.1 1.1 
 2.7 3.1 3.4 3.7 

 0.3 0.3 0.3 0.3 

 0.3 0.3 0.5 0.6 

 4.3 4.8 5.3 5.7 
:  International Energy Outlook, Energy Information Administration (EIA)  

. „ “, 2011  2010  

 20.75 % . 2010  19.9 -

,  11.4  

,  8.5 .  

405 .   2011  20.5 . 

 489  [36]. . 

“  2007-2011 

 2012-2017 -4  

-5 . 

 4 
 2007-2011 

 
 

 
. 

 
2007 

 
2008 

 
2009 

 
2010 

 
2011 

 
  

 
.  22231.4 21181.2 17104,0 19930,1 20123,3 

. .  .  2852.3 2406,8 1708,2 2203,7 3009,4 
 .  3562,2 3477,0 2639,4 3034,9 2932,2 
 .  1404,5 1498,0 1380,6 1473,4 1598,0 
 .  14412,2 13799,4 11375,8 13218,0 12583,8 

  
 

.  11531,7 10062,7 9727,5 11456,1 10459,4 

. .   .  6523,1 4907,6 5181,2 6327,4 5399,6 
  .  10699,7 11118,4 7376,4 8474,0 9664,0 

. .   .  482,5 317,5 319,7 368,2 296,7 
 .  753,5 904,6 39,3 0,0 88,9 

  .  602,7 646,0 463,0 715,0 862,5 
   .  420,1 362,0 293,7 320,1 302,2 
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.  913,1 1151,0 330,3 272,6 220,4 

  .  1783,8 1599,8 1032,8 1163,8 1617,5 
   

 
.  1110,9 794,2 1015,7 1269,5 1153,0 

 .  683,2 563,3 513,0 602,8 533,9 
 . .  6928,0 6515,7 5417,0 6227,5 6054,8 

 
 

.  250819,0 241591,6 241070,5 301048,6 354568,7 

. .  .  23008,6 18296,6 13059,9 17218,9 24797,4 
 .  31636,2 30260,6 31829,1 37158,2 40042,2 
 .  12402,8 14189,4 21106,2 28490,1 27829,4 
 .  183771,4 178844,8 175075,4 218181,5 261899,7 

 
 
 

.  66,0 49,1 476,2 6,9 142,1 

 
 

 

.  42115,9 52742,2 37609,0 60828,9 70251,9 

  
 

. . 3879,8 3415,5 3120,2 3238,6 3258,3 

( . 
.) 

. . 
 

773,9 674,5 626,0 654,7 641,0 

  
 

.  16302,9 15657,5 14256,4 15536,6 163136,6 

 
 

 

.  94,5 99,2 107,1 112,0 72,6 

  
 

 55,5 54,4 53,2 53,4 53,4 

 . 
 

 56,7 56,7 55,5 56,4 56,1 

  -  5,4 5,6 6,2 5,8 5,9 
  

 
/  32,6 31,5 32,1 33,7 32,9 

  
 

/  24,9 23,9 25,3 28,0 28,0 

  
.  ( ) 

 2100,8 2113,2 2045,4 2107,3 2051,7 

 
 

 

. . 3585,0 2931,0 2993,0 1406,0 2748,0 

 
 

 

. . 581,0 763,0 1364,0 216,0 410,0 

: . „ “ . 
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 5     
2012-2017   . 

)        
  

 

2012 
 

2013 
 

2014 
 

2015 
 

2016 
 

2017 
 

  

 
 454,929 509,741 551,450 594,026 637,306 681,138 

  

  
2,419,645 2,625,432 2,830,250 3,032,883 3,237,303 3,442,770 

  4,113,844 4,134,888 4,136,132 4,119,713 4,086,797 4,038,720 

  548,538 593,347 638,799 684,857 731,336 778,064 

  
 

 

1,312,113 1,411,418 1,496,059 1,585,921 1,676,555 1,764,566 

(  ) 606,627 653,957 701,810 750,154 798,794 851,725 

   12,544,304 13,571,217 14,645,500 15,732,446 16,831,909 17,943,017 

: (  ) 22,000,000 23,500,000 25,000,000 26,500,000 28,000,000 29,500,000 

: . „ “ . 

,  

.  

 

,  

.  

 

.  

. -

,  

. 

,  

: 

 ; 

 . 

 

,  

,  
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. ,  

,  

, ,  

.  50  

 

.  

, ,  

,  

, ,  

 

. , 

, 

.  

, 

-6 

. 

 6 
 

. 
1  - - -

 
2   224 
3    ( ) 11.49 
4  

 
. .  

 ( ) 
30.88 

  ( / .) 22.39 

5 S . % 72.51 

,  

 72.51% ,  27.49% 

, 

: 

 - 2.49%; - 0.59%; 

 - 10.68%;  - 0.28%; 
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 - 0.14%;  - 11.88%;  - 1.13%. 

 

 

. 

 

, ,  

.  

 

 

 (  

). . „ “  

: 

) ; 

) , ; 

) ; 

)  (  

 

 40% ); 

) ; 

)  60  ; 

)  

 (  

 3 ,  

 

). 

 

,  

 80  

 120  
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,  

 80 . 

  

 

 

: 

• ; 

• ; 

• ; 

• ; 

• ; 

 

 

, , 

:  

• ;  

• ; 

•  „ “. 

, 

 2007 ,  

 –  178 

,  

 

 98 .  30-

 

) ,  

 68 . .  

 

 220 .  
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 25 .  

 1- . 

 3  

, ,  2015  

 15 .  

 “ -

” (TRACECA) , 600 

. 

-1 
 

8416 9903

w
a

l
k

a

marabda axalqalaqis rkinigzis sqema 

10872 14730 14,8 19,6 11,0 7,2

36,6% c
x

r
a

 
Z

m
a

 

w
i

n
w

y
a

r
o

a
x

a
l

q
a

l
a

q
i

 
s

a
t

v
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r
a

t
o

8,7 10,9 18,4 24,8

p
o

k
a

n
i

n
i

n
o

w
m

i
n

d
a

 

24.60%

16.70%

19.00%
18.40%

36.70%b
e

d
e

n
i

T
r

i
a

l
e

T
i

n
i

T
a

f
a

r
a

v
a

n
i

a
x

a
l

q
a

l
a

q
i

 
s

a
m

g
z

a
v

r
o

16.40%
25%

T
e

T
r

i
 

w
y

a
r

o

n
a

d
a

r
b

a
z

e
v

i

35.00%

36,5%

30% 39.80%

 

 1-  

,  ,  

 

.  

 

,  

,  

. 
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. ,  

,  

 300   [37]. . 

”  

 

.  

 „ “, 

 267  CHF  

. 

 „ “  

 

.  

: 

 ; 

  

 

); 

  (  3 ). 

 

 

2.2.1 . 

 

 

 

 

,  

 

.  
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 1-2 .  

 (  4, 5.), . „  

“, ,  

 ( ,  

); , 

 

.  

,  

. ,  

, 

 

 

. 

 

 

.  

 

 

.  

,  

 

 [38]. 

  -

 2,388  (  

),  

.  

,  

.  

, , , 
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. , , 

 

  .  

   ,  22.04 -

.         ,  

    1.05  .    ,  

,  

,    

  ,      0.24      0.6    . 

  ,            

  .                   

             

    .       170 

 5 . .  

,  

 44.46 .   

    .  0.43  

.    

, . 

  , 

 1.2 .  

 

.      

 – 700.8 .  

 (  900 ). 

 

.  15‰  

.  
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 I- .  2  

.    

-2 .                   

 

 I-  

.  10  

-

. 

        : 

  :   28.73 ,  2-   ; 

  –10 .   – 10 ; 

  – 18 ‰;     –   ;   

 – -10, -11 ( );  

 – 

;  ( ) – 5/3.52;  

 2- :  

 ( .) – 10/0.996 ;  ( .) - 2/0.103 ; 

 ( .) – 6/0.318 ;  ( .) – 28/1.72  ;   

 ( .) –  3/0.64 .   II   

:  ( .) – 4/0.062 .  – 3/0.115 

;  ( .) – 1/0.04 ;  ( .) – 2/0.37 .   
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      80  .  – 

 1- ”,  

” ;  

:   32-01-95 I  

,  11,7  

, 10,7 ;  1  

27  (  1 ,  - 27 ),  - 

 50  (  1 ,  - 27).  

:  

 

 ( .  3).   32-01-95-

 (  1520 )  

: -65  25  

,  ( .  3);  

, 350 ; 

,  2000  1 ; 

 -  30  - 

 20 ; ,  

; 

,  

,  

 1440  1 ;  

 - ,  30 , 

 20 ;  

 30  

,  25 ; 

 

. 
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-3  
; 

 

:  

 

,  

,  

 (  7). ,  

 

 

. . 

 ( ) 

 ( ),  

 [39].  

 B22.5,  B30,  

 B22.5.  

. 

 7 
 

.       
# 

 

 
,  

 
 

 
 

 
 

,  

 
 

 
 ‰ 

 
 

1 1050 36+60 47+10 104 16.2 - 
2 240 53+45 55+85 21 16.8 600 
3 600 56+50 62+50 35 16.2 600 
4 430 97+70 102+00 57 16.0 800 
5 1200 129+35 141+35 107 15.0 600 

 C ,  

 [40].  
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 C, , , 

,  

,  

 

.  C  17  

 24  

 

. C  

 

. 

, :  -  

 35/10  ( );  -  

 160+00  110/10;  -  

 110/10. 

:  

:  -  

),  

-100, -120  

-185 ( -120+2 );  

 - , ,  

-100, -

120 ( -120+2 );  - ,  

, -100    

1-70 ( 1-70+ -100); 

,   - 

,    ,  

-85  

1-70 ( 1-70+ -85). 
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,  - , 

, .  600 
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:  

:  

•  - 30 ; 

•  6 . 

 

:  

1.  - 

 „  „ “  

 (  10 ) -  (  

, , ,  

) , 

 

. ,  

 83,4  (  73.2 

) .  

83.4 , , 

. 

 64- , 

 55 , 9 . „ “ 

.  

 

. , , ,  
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. ,  

 

. 

2.  „ “  „ “ 

 „ “  

“. „ “  

,  „ “  

.  „ “  „ “ , 

. 

 

.  

3.  

 

. 

4.  

. , 

, -

.  

,  

.  

,  

.  

5.  

 

.  

-8 . 
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 8 
 

 
  

 

 
 

 
 

 
 

-  

 150  

 

 

 
 

-   

3  
 

 

  250  

 

 

 

 

, ,  
 

  

 

. 

 

.  

: 

1. ; 

2. ; 

3. . 

: 

, 

,  

.  

: 
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   15‰;  

  18‰. 

 

18‰.  

 15‰ - .  

.  

 (  

) .  

, , 15‰  

 500  

 18‰- . , 

 

: 

 15‰     - 2,622 ; 

 18‰    - 20185 . 

,  

 (  9). 

                                                    9 
. 

  ( ) 
 10  10  10  15 

   
15‰ 2,622 5,243 3,147 3,413 
18‰ 2,185 4,370 2,626 2,836 

,   ,  

 (4,000  

 3,300 ) , 10  

,  

.  

 

, ,  



97 

 2,600  3,100 .  

 3,500  

.  

,  

 

  15‰ - . 3,500  

, . 

 

, . 

,  

.  15‰  

.  

 (  

) . 

,  

,  100  

 15‰   18‰ -  

). , , 

 

, , 

 18‰ .  

 

. ,  

  . 

. 

 

 

: 

 : ; ;  
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 ( , 
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 : , 

,  
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 :  
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, . 

,  

 

 (  10  4): 

•  - ; 

•  (  18‰) - , 

, ,  

, ; 

•  (  15-18‰) - , 

.  

; 

• V ( ) -  - . 
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1   
 

— . 
 

. 
 

— — 

2   
- 

18‰) 

— .  
) 

. 
 

18‰ — 

 

3 

 

 
 - 

15-18‰) 

-1 .  
) ) 

15‰ — 

-2 .  
) ) 

15‰ + 

-3 .  
) ) 

15‰ — 

-4 .  
) ) 

15‰ + 

4  V 
) 

V-1 -  
 ) 

18‰ — 

V-2 -  
 ) 

18‰ + 

 

. 

 ( ):  

 

 9.5  

.  

,  

.  

,  

,  
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 ,    

 

; 
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(„ “  
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, ,  
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,  2485 , , 
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, .  
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. 

 

,  

, ,  

 

. 

 49.05 . 

31     34  

, -

.  

, 18‰  15‰  

. 

15‰ , -9 

, ,  

.  85%- .  

 20  10,4 .  

.  

 

, . 

,  

, : 

•  (  

); 

• ; 

•  -  

; 

• ; 

• ; 

•  
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 (  300 . ,  

); 

• ,  

 ( ), 

 

. 

 (  -  15‰)  –   

 

15‰ .  : 

1. -1 ( )  

 2,485 . 

,  

 „ “ .  

-

, .  

. ,  

,  1,72 .  

 (80 )  0,65  

.  

.  

. -10 

. . -13  

,  1 .  

. -14 

 

. -14  

 

, . -17 

,  1.2  
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. -19 

-20 . -20  

 700,8 ,  

,  1,400 .  

 (  

 900 ).  15‰  

.  32  

.  

. 

2. -2. -1 

. ,  

, .  

-19 .  4,03 . 

3. -3 ( ). -6 

, -1 . -6 

,  

. -7 

-9  2,47 

. , . . -10 -11  

,  1,02 .  

. -12 

, 

 1,2 .  

 (  28,20 ), 

-14  

.  

-1. 

4. -4. -3 

.  ( -2 
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)  

. -18 

.  4,25 . 

: 1.  

 

; 2. ; 3.  

; 4.  

.  

; 5.  

. 

V ( ) -  

 18‰   : 

1. V-1  

 2,388  

 

), .  

-

, , 

, 

 

. -3 -4  

.  18,65 . 

-4, -5 ,  

1,05 . ,  

 

, -6 ,  

0,24  0,60 . , -7  

. -7  

.  



105 

 170  

. . -10  

,  44,46  

.  

.  0,43 . ,  

V-1 -1  15‰ 

. 

2. V-2. V-1 . 

,  

, -15 -

16 .  4,03 .  

, V-  

,  

.  

: 

 : 1.   

. ,  

; 2.  

 18‰; 3.  

; 4.  

,  3-

4 , ; 

5. -10 ,  

 

. 

 : 1. 

; 2.  

; 3. . 
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 ( .  11). ,  
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.  ( -1,  -3  

V-1)  

 (  12). 
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 11 
 

   

 

 
 

 
 

 
-

) 

1   
 

— . 
 

. 
 

 
 

2   
- 

18‰) 

— .  
) 

. 
 

686 

 

3 

 

 

 
 - 

15-18‰) 

-1 .  
) ) 

346 

-2 .  
) ) 

407 

-3 .  
) ) 

312 

-4 .  
) ) 

358 

4 V 
) 

V-1 -  
 ) 

264 

V-2 -  
 ) 

308 

-11 -12 ,  

,  

V-1 .  

.  

, ,  

, . , 

 

 

.   

.  

. 
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 12 
  -1,  

-3 V-1 . 
   .   

 

-1 

  

-3 

 

V-1 
1    47,52 47,27 43,62 

2  
 

 
 

‰ 15 15 18 

 
 

‰ 15 15 15 

3       

4 
 

 

 
 

/‰ 16,350/15 16,95/15 14,577/15 

 
 

/‰ 23,150/15 21,982/15 23,450/15 

5  
 

 
 

 222,9 234,02 239,8 

 
 

 341,8 346,12 341,8 

6     600 600 600 

7    
) 

 2 2 1 

8    
 

 850 850 850 

9    
 

 3300/4000 3300/4000 3300/4000 

10   — -10 -
11 

-10 -
11 

-10 
-11 

11   
 

 

— . 

.(ab) 

. 

.(ab) 

. 

.(ab) 
12   (  

) 
 14567 14513 14059 

13   1 -   305 307 322 

14  

 

   
 

 

/  7/2,155 8/1,711 7/1,187 

 /  5/0,228 5/0,228 6/0,272 

   33750 33750 33750 

15  /  3/3,57 5/7,06 3/2,55 

16  /  1/0,080 2/0,210 — 

17   
) 

.
 

296,9 346,225 248,345 
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-2, -4 V-2  ( V  

 – )  

. , 

,  

. 

, -1 V-1  

 ( . 

 13), . 

 13 
-1 

 V-1 . 
  .  

 -1   V-1 
1  

 
 

 
 31 27,1 

  
 

 10 10 

 
 

 10 10 

2  
 

 
 

‰  

15 

 

18  
 

‰ 

3 ,   .  
 

-  
, . 

 
4  

 
2-  

 
 

 
 

 2,584 2,591 

 
 

 1,711 0,743 

  0,182 0,227 

  3,57 2,55 
  0,08 — 

5  
 
 

 
 

  0,36 0,36 

  — — 

  — — 

6  
  

   10967052 9526480 

  3600239 4532199 
7  

) 
. 
 

246,89 193,367 
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, -1  

53,519 . V-1  

.  

-1-  (  15‰- ), 

,  

 

 (3,300  4,000 ) 15‰  

 

,  53,519 .  

. 

, 

V-1 , : 

:  

; 

;  

 

); , 

 

; ; 

. 

: , 

. ,  

 

. 
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2.2.2.  „ “ 

 

 „ “  

 

.  

: 

 ; 

  (  

); 

  (  3 ). 

 

, 

 

,  

 10 .  (2367 .)  

 (2360 .)  

,  

 

. ,  

 (4,8 .)  

, -

 (2368,899 ),  

,  

 

.  

 „ “,  

286,23  CHF  [41]. 

 

. 
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 (18‰- , 29-‰- )  400 .  

,  

, .  

 120 , 

 80 . 

 

 5  15 , 3  

 

.  

,  

.  

,  

, , , . 

, 

 10 . 

 

. 

 

 

,  

,  

 

 

 

. 

 2 :  

1.  

;  
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2. 38.300  

 2343  2384 ,  0  38,3- ) 

 

. 

: 

 3,3 .  

. 

 (243 )  

 (102 ).  

 

.  

: 

 ,  50  

. , 

, 

,  

.  

 ,  „ ”  -  

 (2,9‰- )  

 (63 ),  

 (10  

)  

 2375)  (  2360).  

. , -

 (4,8 )  

 (659 ) 2339,397- ,  (3998 

) 2368,899- , , 

,  

. 
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,  

, .  750  

 ( , R=400 ) 

,  

 120  

.   

 

 ( .)  „ ” 

 

. 

 

 

,  

.  

,  

,  17,5‰. ,  

 (8530 )  (23,270-  31,620- -

) .  

,  3,200 .  

 VL10  VL11  

 

.  

 

 18‰ – 2200 . 1,200  

VL10, VL11 

 EMU.  

 14- . 
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 14 
 

 
 

 

, ‰ 

, Q,  

-

 

VL10  

 

 

-

 

VL10  

 

 

-

 

VL11  

 

 

-

 

VL10 

 

 

18‰ 2,200 4,370 2,200 4,370 

 

 (  2320-  2343) .  

 

 200-250 .  

 400 .  80 

 (  5).  

:  

• ; 

• : R400 ; 

• : 17.5 ‰; 

•  2338-  2342,800- -

 (4,800 ) ;  

• 400  4  

: 

-  2321+750 –  2324+400; 

-  2324+700–  2325+300; 

-  2325+580 –  2327+420; 

-  2329+870 –  2343+065.  

•  (  2333+408)  (2 

 + 2 );       

• :  3 .  (  
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2665 );  

-  2330,890 –  2331,830; 

-  2333,210 –  2333,925; 

-  2338,460 –  2339,46. 

 
 15 

 ( -
) 

                                                                                                                              
• : 89,10  ( . 3); 

• : 728,70 ( . 3). 

 
 

 16 
 

 
    

 
1  2 217,05 
2  23 310,91 
3  10 1450 
4  1 26,5 
5  

 
3 - 

 
                                                                                                                       
 
 
 
 
 

 

 
 

  

 

 
, 

 

 
, 

  
, ‰

 

 
, 

 

 

-  1 2 2330+890 2331+830 940 - 7,2  

2 2 2333+210 2333+925 715 - 8,0 400 

3 2 2338+460 2339+460 1000 - 13,0 400 

 2665  



118 

-5 
 

 

: 

 

,  

 

,  

 

 

 [42]. 

  

 16.78 .  1  10 , 

 1  26 . 

,  

,  

,  
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,  H>12 ,  

,  

). 

 CH  32-01-95-  

I  

 11.7  10.7  – . 

 

,  

. 

:  

 

 3,3 .  

.  

 III . 

 

.  

.  

 TC-4,6.  

. 

,  -

, ,  

  -100,  M-120  

-185 ( -120+2 -100+ -185); 

 – , 

, -85  

1-70 ( 1-

70+ -85).  

 (10 ) 

.  



120 

. , 

.  

. 

 

 (  

2343  2384 ,  0  38,3- ) 

 (280 ) 

 (720 )  (  6). 

                                                               17 
-  

. 
    

1  16 2294.25 
2  5 167.7 
3  47 1468.61 
4  4 1100 
5  1 17.5 

 
 
 

- 6   
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: 

,  

,  

 18-  ( ).  

 18 
 ( -

) 

 

:  38.3 

 8.01 ,  – 7.62 . 

 1  25 ,   

1  30 . 

,  

,  

,  

 (  

,  H>12 ,  

,  

). 

 

 
 

  

 

 
, 

 

 
, 

  
, ‰

 

 
, 

 

 

 –
 

 

1 2 6+980,7 7+130,7  

2 2 7+550 7+950 400 90,8 14,8 400 

3 2 8+200 8+580 380 94,3 17,5 400 

4 2 8+880 9+000  

5 2 12+470 13+170 700 66,2 15,8 600 

6 2 17+450 18+280 830 119,8 13,6 400 

7 2 18+360 19+400 1040 194,7 13,6 500 

8 2 19+850 20+525 675 116,5 15,8 500 

9 1 23+250 31+600 8350 219,5 13,6 600 

   12375    
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 CH  32-01-95-  

I  

 11.7  10.7  – . 

 

,  

.  

: 

 CH  32-01-95-

 I  

. 

: 1.  - 65 

; 2.  - ; 3.  - ; 4. - 

; 5.  - „ ”. 

 1 ,  

 „T -2000” (  

, )   (  7). 

 

 

-7 

. 
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: 

 

,      ,    -2   

  

 

.  

 

,  

. 

-2  16+400- . 

 235  800  

,   1091  .  .   

 6‰ ,  

. : 

2  2 ,  850 . 

. 34+100. 

.  

 3.7‰ 

,  4.7 ‰ , 

 – 2.8 ‰. : 2 

 2 ,  850 . 

.  

. 

 

,  

. 

,  

 

), , 



124 

-2  22+600-  

, .  

, ,  2 

,  

. 

,  

. 

: 

 

 3.3 ,  

: „ “, „ ”, „ ”, 

”, „ ”  „ ”. 

 

 VL-10  VL-11 

,  -  

.  

 3.000 .  3.200 . 

. 

 

. 

: 

, 

.  

, 

 

.  

 

. 
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 (  

)  

.  

.  

,  

, -

 

,  300 . 

,  – ,  

,  

 

. 

 

 (  9): 

I   - :      17.5  ‰,   

     400 ,  

; 

II   – :    17.5 ‰,  

 400 ,  

, ; 

III  – :     17  ‰,   

   750 ,  

 

 ( ); 

IV  – :    17 ‰,  

 750 ,  

,  

 ( ); 

:  
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; 

:  

. 

-8   

  . 

 
 

   

: 

I  –  (  0)  

 (  

2343+065).  

 

,  

. . 7- , 

.  3-  

. . . 2+200 – 
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3+800  

 

. ,  

 (H=34 ), 

 3 ,  

 (H=40 ),  L=120  

 (  9 

–  10+600). 

,  

,  

(H=44 ),  

(L=680 ) ,  16+400- , 

-2- . 

-2- .  

 (H=12 ).  

 (L=830, L=1040 , L=750 ),  

. . . 

. 

, . 20+600-  

,  23+250,  

 L=8350 . .  

 ( . 31+600)  

,  

 

. 

 

 I  

,  II  

. 
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. 38+00 -

, -

 38+628.59 (  2381+199 ). 

 

. 

II  –  (  0)  

  .       

 9  I ,  

, 

.  

, I  30 

, .  

 L=200 , .  

 (H=36 ) .  

.  

 I . 

III  – . 

, ,  

 

.  

 (  6 . 3),  

. 

IV  –  

 11 ,  

R=4000 . -

.  

. ,  III  

 

, ) . 
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,    III  IV   

 

 ( 19).  

 19 
. 

 
 

 
 

 

 
 

 
 

 
 

 
1 -   

 
 

 

 

287 

2 -   
 

 
 

345 

3 -   
 

 
 

420 

4 - V  
 

 
 

455 

 

 I  II .    

,  

, .  

.  

I ,  11+000-  

, 30  (450  - 525 ) II  

   13+500-  

(481  – 554 ) .  

I  

 R=400  3  830 , 1040 , 

750 .  2620 .  

. 

II  

 600  2  

 H=34 .  1100  

1900 .  3000  (L=1900 ) 
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.    

. 

I  

.  (L=680 ), 

 II , H=10  

,  

 H=60 ,  1  2 . 

 

I . .  

 11.817   II . 

 I  II  

-20 . 

 20 
 

  
 
 

 
 

 
 

. 

  
 

 
 

 
 

1     
 

 38,3 40,3 

2   ‰ 17,5 17,5 

3  
 

  2294,25 2497,77 

   
 

 167,7 167,7 

 
 

 1468,64 1668,75 

   1100 1350 

   17,5 35,1 
4   

 
  9876480 11968055 

  5552103 4633539 

5   ( ) . 
. 

215,316 227,133 

  

 

.  
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2.3.  

 

 

   

 ( , , 

,  

,  

.) .  

   

.  

,  

 

. 

 „  

“ 

. .  

,  

 

. , 

 „ “ ,  

 

 [43]. 

,  

: 

= [( ) ( )] = ( ) (2.3) 

,  –  

; 

 –  
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;  –  ( ) ;  

– ; ; 

. 

 (2.3) ,  

,  

 ( , ) 

: 

=    =
( )

                                                    (2.4) 
, K  – ;   –    

;  -   

; a – .  

,  0,8-  

. 

    

,  

, ,  

  “,   

,  

 [44]. 

,  

 

, 

,  

,  

. ,    

,  

. ,  

. 

 

,    
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.  

, 

 

 

. 

 

.  

1,  

.  

 ( )  

, ,  

. 

 .  

 

, , , 

. 

 0- , ,  

 0  5 ,  

 5- ,  4 .   

 1 ,  

: 

     = + + =                (2.5)  

,  

               =                                                       (2.6) 

  - . 

(2.4)    

  

. ,   

                                                
1 : , , , . 
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,  

 

 

,  

, 

,  

.    

 

. , 

 

,   

,  T0-i    K0-i  

 

           =                                            (2.7) 

  2. 

,  

.  

,  10%- ,  

0,1- , 12% -  - 0.12- .  

 

.  

 

.  (2.7)   

= =1  ,           = 1      (2.8) 

                                                
2 ,  

. ,  10%- , 
 0.1%- , 12%-  0.12%-

. 
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, -  

 t  

,    - . 

 

.  

.  

,  3 .  

 10%,  - 12%,  

  - 11%, , 

,
= 1,111 1,111

,
= 1,262, 

 1,262
,

= 1,418 

 1  

 418  1,418 . .  

,  1 .  

 1,276 . ,  

 1 .  - 1,136 . ,  3,83 . 

. 

,  1 .  

 1,276 . ,  

 1 .  - 1,136 . ,  3,83 . 

. 

 

 1,086 . ,  

 1,189 . ,  1,292 . .  

 1,189,  1,086,  

 3,567 . .  0,260 

. . 

 

, , 
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, 

.  

,  

 

, . 

 

.  

.  

 (2.3)  -  

. 

,  

, 

 

.  

.  

 0,15- ,  – 0,2- ,  – 0,12-

.  

,  

. 

  

,  

.  

,  

.  

. 

    

. ,  

. 

. 
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1.  

 

.  

,  

; 

2.  

,  

.  

,  

 „ “ 

. 

 

.  

,  

.  

,  

-

. 

 (2.3)   

 ,  

 

: 

= ( ) ( ) =               (2.9) 

(2.8)  (2.9)  

.  

 

,  

. 
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,  

,  

,  

. 

 

,  

. 

 

 2009  1,7%, 2010  7,1%, 

 2011  10,9% [45].  

.  

 16-18 ,  

 4 , .  

 2-3, 5 ,  

.  

 

 2008  1 563 962.4, 2009  648 400.6, 

2010  814 496.6 .  [46].  

,  

. 
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2.4  . „ “  

 

 

     

 

, ,  

. -

, , 

, ,  

,  

.  

 

:  

 

.  

     

,   ,  

 

, .  

. , 

 

.  

, ,  

 

 (  

).  

, ,  

 ( , 

), .  
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 ( ) .  

 ( ) 

” , ,  

 ( ,  

). , 

,  „ “  

,  

,  

, : 

,  

 ( ).  

 – , 

,  

“ ,  

, „ “ ) 

.  

,  

,  

,  

.  

,  

, ,  

, ,  

 

    

,  

 [47].  
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, , ,  

 ( ) .  

 

,  

:  

 NPV –  ( )  

 ( ) );  

 IRR –  ( ) 

;  

 DPBP –  

.  

 

,  

 

.  

 

 

. , ,  

 

. , ,  

 ( )  

,  

,  

, , 

 

. :  

 

? :  
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, .  

,  

, ,  

;  

  

.  

 

, , , –  

 

.  

). , ,  

, 

 

.  

:  (  

, ) . 

,  

 (NPV). 

,  

, .  

) ,  

. , ,  

 10 .  ,  

 10 .  

.  

,  

,  ( ) 

,  
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,  (  

) .  

 100% , 

 

.  

,  

 

 – ,  

 

.  – 

 

.   

,  

 

,  

,  

[48].  

 

,  

.  

.  100%-

   ( ) „  

“  „ “ . 

 

.  . 21-  

 

.  7 ,  
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 21 
 

 1  2  3  4  5  6  7  

   0 3 784 778 29 157 938 70 496 191 106 072 147 141 618 389 257 390 934 

 ( ) 590 833 375 479 124 033 434 469 792 392 763 800 470 343 200 476 512 400 476 434 800 

 566 800 000 177 700 000 0 0 0 0 0 

  
 

 
24 033 375 301 424 033 434 469 792 392 763 800 470 343 200 476 512 400 476 434 800 

 (  CF) 0 0 0 0 0 0 485 346 090 

 587 048 597 453 750 873 393 131 538 357 187 844 434 796 958 360 739 855 209 351 247 

 , CMP, OC-  
 ( ,  

) 
516 923 255 224 997 745 0 0 0 0 0 

   13 354 092 84 974 378 109 391 538 125 960 344 187 744 458 206 367 355 209 351 247 

%  (15% ) 56 771 250 105 278 750 95 240 000 65 227 500 40 652 500 9 272 500 0 

„   “  0 38 500 000 188 500 000 166 000 000 206 400 000 145 100 000 0 

   3 784 778 29 157 938 70 496 191 106 072 147 141 618 389 257 390 934 524 474 487 
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.  

-7  „+“-  

 

 

). 

,  

 

.  

,  

. 

,  

 

) .   ( )  NCF (Net 

cash flow) –  

;  

,  [49]. 

,  

 

,  

,  

.  

,  

 ( ) ,  

. ,  

, ,  

,  

 

.  
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), .   

 

,   „  

“  „ “,  

,  

,  

,  

 

.  

,  

 (1-6 ). . 22-  

 (NCF) ,  NCF – 

, .  

:  

 

, .  

. 

 (NCF) . 

:  

= (1 + ) (2.9)  

: PVK —  k  

 ( ) ; NCFK –  k  

; k – ; r –  

 ( ).  
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 22 
 (NCF)  

  0 1 2 3 4 5 6 

 ( ) 24033375 301424033 434469792 392763800 470343200 476512400 961780890 

  
 

 
24033375 301424033 434469792 392763800 470343200 476512400 476434800 

 (  CF) 0 0 0 0 0 0 485346090 

 530277347 309972123 109391538 125960344 187744458 206 367 355 209351247 

 , CMP, OC-  
 ( ,  

) 
516923255 224 997 745 0 0 0 0 0 

   13354092 84974378 109391538 125960344 187744458 206367355 209351247 

   (NCF) -506243972 -8548090 325078254 266803456 282598742 270145045 752429643 
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) ,  

 

, . ,  

. 

, ,  

,  

, .  

 

     

-6  NCF- ,  

. 

:  –  

 

 (NPV),  

 

,   (NCF  =  

 – ),  

 

 – .  

,  

 20%- , . r = 0,2. 

 1-6  (NCF) 

. 22- .  

, :  

=
( )

=
( . )

7123408                 (2.10) 

=
( )

=
( . )

= 2255748787            (2.11) 

=
( )

=
( . )

= 1544400148            (2.12) 
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 (  4-6 ).  

 

. 23- .   

 23 
 

 
 

 
 

 
 

 (NCF0) 

 
 

 (PV) 

 
 

 

0 -506243972 - -506243972 
1 – -7123408 -513367380 
2 – 225748787 -287618593 
3 – 154400148 -133218445 
4 – 136284115 3065670 
5 – 108565235 111630 905 
6 – 251987165 363618070 

 

 – NPV (Net Present Value) –  

. NPV-  

 [50]: 

= + (1 + ) + (1 + ) + (1 + ) = (1 + ) (2.13)

:  NPV  –  „ “ ; 

NCF – ; n – 

,  

 ( ); k – ; r – 

 ( ). 

NPV  

 (PV)  1-  n  0-

 ( ) . 

.  

  NPV-  
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. . 26-  

:     

NPV = PV + PV +…+ PV  + NCF0 = - 7 123 408 + 225 748 787 + 

154 400 148 + + 136 284 115 + 108 565 235 + 251 987 165 – 506 243 972 = 363 618 

070 ( . 26- -6 

).   

,  NPV > 0, .  

NPV- ,  

 

, . 

,  

 (r)   

,  NPV-  

.  

 NPV = 0,  

,  

,  

 (r) .  

 

,  

.  

 NPV < 0, ,  

,  

 

,  

 (  NCF < 0).  

,  NPV 

.  
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 NPV > 0, . , 

 

,  

.  

 

,     

 – IRR (Internal Rate of Return) –  

.  NPV-  

 ( ) , 

. IRR –  (r)  

,  

. IRR  

, .  

.  

 

, NPV-  

:  

0 = + (1 + ) + (1 + ) + (1 + ) = (1 + )
(2.14) 

:  NCF – ; r – 

 ( ); n –  

,  (  

); k – .  

    (r) 

 (IRR) .  

 IRR-  „ ” , NPV-  

 (r)  ( ) , 

 NPV=0 .  
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, 20%-  

 NPV-  (363 618 070 .  

23) , , IRR-  

 30%- . , 0,3-  

 (r)- , ,  20%-  

 NPV- . 

 NPV = 128 563 580 .  

NPV- ,  

,  

40%- ,  NPV=-25 539 469. NPV-  

,  

IRR  30%  40%- . ,  

 (r) ,  (r) , 

 NPV  –  IRR-

 38%- .  

Excel-  IRR-  

 

: IRR (  NCF0: NCFn; IRR-  

 %-  %-  > r)3.  

,  IRR-  

 (r).  

,  

  NPV-  

,  – (IRR=r)- .  IRR 

 (r), , 

 

),  

                                                
3    ,  . 
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 – ,  

.  

, 

,  

.  

 

)  – DPBP (Discount Payback 

Period),  

.  

, 

,  

,  

. DPBP-  

,  

, . 

 ( )  

 

. ,  

. 

,  ( . 

 23)  

.  

 –  

,  

.  

,  

 

, .  + 1 . ,  

 (3  + 1)  
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. ,  

, : 

 ( -4 , . -3 )  

, .  

.  (-133 

218 445 .  23)  

 (PV4 = 136 284 115),  

0,98-  –  11,7 .  

 

,  – 4  11,7 .    

 

.  

, , :  

, 

.  

.  

.  

, , :  

•  ( );  

• ;  

•  ( .) 

.  

, 

 (r) . 

,  

. , , 

 ( )  

,  

, 
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, ,  

. :  

• ,  

,  

;  

• , 

 –   

, ,  

;  

• .- ,  

,  

.  

 

.  

,  

,  

 10%- .  

 (r). 

 IRR-  

. ,  

 ( .  24). 

 24 
     

r NPV IRR DPBP 

20% 363 618 070 38% 5  

25% 233 089 497 38% 5  6  

30% 128 563 580 38% 6  

35% 43 858 930 38% 6  8  

, 

:   
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, NPV>0,  IRR>r ; 

, NPV<0,  IRR< r ; 

, NPV=0,  IRR=r : 

,  

 

.   

 NPV-  IRR- .  

,  

(r), , , . 38%-

 NPV 

. ,  

. ,  

,  

.  

, . „ ”  

, , .  

.  

, .  

,  

,  

. , ,  

.  

,  

 

.  

– , ,  

.   
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: 

1.  
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,  

.  

.  

 

 

. 

2.  

,  

    

, . 

 

. 

3.  

 

    

.  

4. . „ “  

   

   

, ,  

,  

, .   

5. ,  

-
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,  

 

.  

. 

6. ,  –  

 

 “ “ -  

.   : 

 ; 

  

; 

  

. 

7.  

,  

.  

,  

.  

8.  

 

.  

 

, ,  
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.  



159 

 

1. ., ., ., . 

:  , , 1993, . 199. 

2.   .,   .,   ., . : . 

, 1997, 1028 . 

3. . , .  

:  " ". 1995,  . 179. 

4. ., ., . : 

. . - .: , 2004,  544 .. 

5. ., ., ., . 

:  2- . – .: , , 1993, 93 . 

6. ., , : 

, 2007,  644  

7. .,  .,  ., . : 

.: . 1997, -2. 526 . 

8. ., : 

:  „ “. 2000. 500 . 

9. ., ., : ,  

. :  . 1997, .-3. 557 . 

10. ., ., ., . : -

. 1997, – 1024 . 

11. ., . .,  

.  : , 1998, – 124 . 

12. ., :  

. – : , 1997, - 415 . 

13. ., . :   

. 1991, 863 . 

14. .,  .,  ., :  : 

.: . 1997 .-2., 526 . 



160 

15. ., . : 

, . 1995, 1197 . 

16. ., : . 

: , 1998, 576 . 

17. ., ., . : . 

. – : , 1996, 183 . 

18. .,  

, . – 1998,  8. . 22 – 23. 

19. ., . :  

. 1993, 188 . 

20. ., . : 

.  2000, 125 . 

21. .,  

. : PRO-invest Consulting,  " ", 

". 1995, . 65-93. 

22. ., : . 

. . : « », 1999, – 272 . 

23. ., .  

 //  

.- .  «  

». – : , 2002, . 259-264. 

24. ., .  

. : , 1997, . 250. 

25. .,  

. – : 

2000, .353.  

26. ., .  

 

 // . – 1998,  1.  . 37-39. 



161 

27. .,  

, ; – : 2001, 184 . 

28. .,  

: . 

. . . – .: 2000, . 74. 

29. .,  

. /  

.  - :  

. 1997,  156 . 

30. .,  

. : 2001, - 226 . 

31. ., .  

. : . 

2000,  2. . 107-117.  

32. Latif Al-Hakim, Chen Jin. Innovation in Business and Enterprise. 

United Staits of America: Published by Business Sscience Reference. 2010, 190 p.  

33. Wilhelm Schmeisser, Hermann Mohnkopf, Matthias Hartmann. 

Innovation Performance Accounting. Germany: Springer-Verlag Berlin 

Heidelberg. 2010, 453 p.  

34. R.  Charles  Moyer,  James  R.  McGuigan,  Ramesh  P.  Rao,  William  J.  

Kretlow. Contemporary Financial Management. Cengage Learning, Jan 25, 2011, 

pp 410-424. 

35. .,  

 

. : 2011, . 77-79. 

36. http://railway.ge/?web=0&lang=geo. –  

  16.01. 2012. 

37. http://ec.europa.eu/environment/waste/studies/cdw/cdw_report.htm. – 

  24.05. 2011. 

http://railway.ge/?web=0&lang=geo
http://ec.europa.eu/environment/waste/studies/cdw/cdw_report.htm


162 

38. http://www.sakrebulo.ge/index.php?lang_id=geo&sec_id=6&infoid=582. 

–   24.02. 2012. 

39. ., . 

: . . .1983, 109 . 

40. .,  

. :  

. 1999, . 10-15. 

41. http://www.railway.ge/?web=0&action=page&p_id=244&lang=geo. 

 25.12. 2011. 

42. .,  

. :  

. 1999, . 15-32. 

43. . .,  

. : . 1969, 

155 . 

44. Richard M. C., The impact of technological change on employment and 

economic growth. Washington: d.c. 1988,  535p. 

45.  2011 ,  

  . : 

http://www.geostat.ge/?action=search&lang=geo. –  

  04.10. 2011. 

46.    . 

   . : 

www.geostat.ge./?action=page&pid=139&lend=geo.   

  04.10. 2011. 

47. Guy D., John T., Building Financial Models.  United Staits of America: 

Published by ISBN. 2009, pp 344-345. 

48. Tomas C., Financial and Insurance Formulas. New York: Library of 

Congress, 2010, 402p. 

http://www.sakrebulo.ge/index.php?lang_id=geo&sec_id=6&infoid=582
http://www.railway.ge/?web=0&action=page&p_id=244&lang=geo
http://www.geostat.ge/?action=search&lang=geo
http://www.geostat.ge./?action=page&pid=139&lend=geo


163 

49. Eugene F. Brigham, Michael C. Ehrhardt, Financial Management 

Theory and Practice. United Staits of America: South-Western CENGAGE 

Learning, 2010, pp 54-57. 

50. Robert A.G., Valuation Based on Earnings. Hoboken, New Jersey: 

Published by John Wiley & Sons, Inc. 2011, 168 p. 

 


	რეზიუმე
	Abstract
	შინაარსი
	ცხრილების ნუსხა
	ნახაზების ნუსხა
	მადლიერება
	შესავალი
	ლიტერატურის მიმოხილვა
	1.1ინვესტიციურ–ინოვაციური პროცესების არსი და მისი ძირითადი ფაქტორები

	შედეგები და მათი განსჯა
	დასკვნა
	გამოყენებული ლიტერატურა

