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,

-

d.

d.1  1: 

.

:

:

:

.

: .

 9 .

- .

.

.

: .

, , ,

.

,
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.

.

d.2  2: 

 4 .

.

 4-9: 

, ,
, , ,

, ,

e.

e.1

,

. 2-3 

, .

,

.

e.2

.

, , -

.

e.3

. .

.

e.4

.

.

.

4.2.8 /  7: 

a.

.
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, ,

.

.  90 

300

-

.

-

.

.

,  RDF 

.

.

.

-

.    

b.

 3 

. 300  10 

. , ,

.

2006  25 

.

,

.

. ,

,

.

 “

” ,
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.

2006  12  220 

.

.

,

. ,
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,
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.
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.
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.

.

,

.
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.

-

- .



5. Техник, Эдийн Засгийн Үндэслэл 



5. ,

77

5 ,

5.1

5.1.1

 2010 

 2006  5  10-

.

, .

 5-1: 

1. 1.1.  ( )-

1.2.  ( )-

1.3.

1.4.

2.

( )

2.1.

2.2.

3. 3.1.

3.2. RDF 

3.3.

5.1.2

.

a.

 ( )

.

. :

,

,

.

,

.

.
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b.

.

 50 

 100% 

.

,

.

. :

.

-

.

.   

,

.

.    

c.

.

, ,

 3R .

, RDF-

 3R .

, RDF-

.

 15%- .   

d.

,

.

.

/ -

.

.    
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e.

.

 5-2: 

:

:
 ( )

(15 8 3)

 3 

 (6 )

:

:,
(15 8 3)

 3 

-

(15 8 3)
 *1 

 (6 )

 (6 )

( ) *1: .

f.

.

 5-3: 

:

: 583.0 /  ( : 29.7 / )

: 306.1 /  ( : 28.6 / )

:

 (15 3):  23 

 (8 3):   7 

 (6 ):         113 

:

,

,

:

g.

, ,

.
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 5-4: 
: 1 

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

0 3804 0 342 210 228 0 534 342 3658 228 673 534

  3689 3763 3871 3958 4042 4214 4325 4489 4473 4523 4639

0 3804 3689 4105 4081 4186 4042 4748 4667 8147 4701 5196 5173

13 8   

0 311   

  86 44 44 86 44 44 86 44 44 86 44

13 319 86 44 44 86 44 44 86 44 44 86 44

13 4123 3775 4149 4125 4272 4086 4792 4753 8191 4745 5282 5217

5.1.3  ( )

a.

 2009 .

 RDF 

 2020 

.

 5-5: 

( )
( / )

( / )

RDF

( / )
( / )

( / )
( / )

2009 555.0  373.8 0.0 92.1 72.4 16.7
2010 592.2  392.0 4.7 103.4 76.4 15.7
2011 614.7  403.7 5.2 109.1 80.6 16.1
2012 638.9  416.6 5.6 115.1 85.1 16.5
2013 664.1  430.0 6.1 121.5 89.7 16.8
2014 691.0  444.5 6.7 128.0 94.6 17.2
2015 698.7  427.0 19.2 135.1 99.8 17.6
2016 725.3  438.5 21.0 142.6 105.3 17.9
2017 754.6  452.1 22.8 150.4 111.1 18.2
2018 785.2  466.0 24.7 158.7 117.2 18.6
2019 817.6  481.1 26.5 167.4 123.7 18.9
2020 815.5  439.0 50.1 176.6 130.5 19.3

( ): .

b.

-

.

 5-6: 

V1 V2 V3 V 

Wd
V1=

Wd / 0.4 
V2=

V1 x 0.08
V3=

Wd / 1.2 
V=

V2+V3

/
3
/

3
/

3
/

3
/

3
 m

3

2009 202,575 506,438 40,515 168,813 209,328 209,328 

2010 216,153 540,383 43,231 180,128 223,359 432,687 

2011 224,366 560,915 44,873 186,972 231,845 664,532 

2012 233,199 582,998 46,640 194,333 240,973 905,505 

2013 242,397 605,993 48,479 201,998 250,477 1,155,982 3,151,000

2014 252,215 630,538 50,443 210,179 260,622 1,416,604 

2015 255,026 637,565 51,005 212,522 263,527 1,680,131 

2016 264,735 661,838 52,947 220,613 273,560 1,953,691 

2017 275,429 688,573 55,086 229,524 284,610 2,238,301 

2018 286,598 716,495 57,320 238,832 296,152 2,534,453 

2019 298,424 746,060 59,685 248,687 308,372 2,842,825 

2020 297,658 744,145 59,532 248,048 307,580 3,150,405 
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c.

.

 40 , 1  10 , 2-7 

 5 . -

.      

 5-7: - ,

  : 24.6 a

 1 84,981
3
 2009-2009

 2 164,298 
3
 2009-2010

 3 294,865 
3
 2010-2011

 4 433,090 
3
 2011-2013

 5 603,840 
3
 2013-2015

 6 805,650 
3
 2015-2018

 7 789,660
3
 2018-2020

  3,176,384
3
 2009-2020

d. 1

1  12 

:

:      1.0 

:   700

:   600

1- :    = 10

, :

 800
3
/

, , ,

:  ( ), , , .

 1 .
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 5-1:  1 

e.

:

 5-8: 

1   21  3 

2   1.2
3
 1 

3   6,000   1 

4   11  2 

5   4WD 1 

6   0.7
3
 1 

.
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f.

-

, .

.

 5-9: -

 1

  2

 (
)

5

  3

  8

  1

  2

  22

g. 1

1 .

 5-10: -  1 

 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

209 138    

 0 4798  289  

   501 517 530 463 589 463 469 565 463 610 463

  209 4936 501 517 530 463 589 463 469 854 463 610 463

5.1.4  ( )

a.

 ( )-  RDF 

.

,

,

.

 RDF 

.

 5-11: -  RDF 

 ( / )

(%)

  RDF 

:2010-2014 15 20 11

1- : 2015 - 2019 40 90 45

2- :  2020 - 70 170 82
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.

 5-12: -  RDF 

( / , )

RDF

( / , )

(%)

RDF

2010 15 12.7 1.9 10.8 6.1 4.7 

2011 15 14.0 2.1 11.9 6.7 5.2 

2012 15 15.2 2.3 12.9 7.3 5.6 

2013 15 16.6 2.5 14.1 8.0 6.1 

2014 15 18.0 2.7 15.3 8.7 6.6 

2015 40 51.8 7.8 44.0 24.9 19.1 

2016 40 56.9 8.6 48.3 27.3 21.0 

2017 40 61.6 9.2 52.4 29.6 22.8 

2018 40 66.6 10.0 56.6 32.0 24.6 

2019 

1-

40 71.7 10.8 60.9 34.4 26.5 

2020 2- 70 135.4 20.3 115.1 65.0 50.1 

b.

. :

 5-13: 

RDF

  250
2

,
 3  ( )

20  / 

 8  / 

RDF

 RDF 

 RDF 

 11  /  (2.2  / )

 300  / 

 5  / 

 RDF 

.
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 5-2:  RDF 

c.  RDF 

 RDF 

. :

 5-14:  RDF 

1   4  1 

2   1.0 
3
 1 

d.

 RDF 

- ,

.

.

 5-15:  RDF 

 1 

  2 

  1 

  4 

RDF   1 

 2 

  8 

  2 

  2 

  15 

  19 
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e.

 RDF 

.  RDF 

.

 5-16:  RDF 

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

0 588 3245  76  1580

, 0 0 191 191 191 191 196 431 431 431 431 441 862

0 588 191 191 191 191 3441 431 431 507 431 2021 862

5.2

5.2.1

,

.

a.

a.1

,

:

,

.

.

.

.

/

 15 
3

 8 
3

.  6.08  (15  0.45  0.9)  3.24  (15  0.45  0.9) 

 10 
3

 3.4  1.8 

 (10 x 0.2 x 0.9 = 1.8 ).

/

.
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 ( ), 

 ( , , )-

,

.

, .

.

,

.

a.2

 50% .

.

.

.

 12% .

,

.

, , .

,

.

a.3

-

.

.

.

 2010 

 2010  15%, 2020  70% .

 3 .
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,

. ,

,

, .

,

 (JOCV) 

.

.

a.4

 1995  100 

,

.

 10 

.

.

b.  ( )

. -

. ,

/

,

.

.

c.  ( )

 RDF 

. ,

, ,

.

.

 RDF 

,  RDF .
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, .

,

.

- ,

, /

.   

5.2.2

.

 5-17: 

1.
.

 ( )

,

,

,

2.

( ) .
.

3.

.

a.

a.1

.

.

1) ,

. , .

( , ),

.

2)
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.

.

3)

.

,

.

4) ,

.

a.2 ,

, .

,

.

. ,

, .

.

,

a.3

 2009 

.

.

.
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/ -

.

a.4  ( )

. -

,

.

b.

b.1

. ,

.   

, ,  RDF 

.

,

,

.

b.2 , ,

2005  1  2 

,

, .

.

.

b.3

-

,

,

.

. ,

.

.
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b.4

.

 1 

6,2%- .

.
8

b.5

,

. .

,

 RDF 

.

, .

,

.

5.2.3

a.

.

 5-18: 

1.

2.

( )

3.

                                                     
8
 Beede, D.N.  Bloom, D.E. 1995, ,
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.

.

.   

 RDF 

, .

b.

2005  6  20-

-

.

-

.

 8  4-  17- .

 2005 

 8  9- ,

 2005  8 .

 2005  8  15-  9  15-

-  2005  9  15- .

2005  10  19- ,

 2005  10 .

-

/

. -  2006  1 

 11- .

 2006  2  6-

.

 2006  5  10-

.

5.2.4

a.
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.

. -

.

,

. ,

.

b.

.

 5-19: 

: /

: 7 

:

, : /

: /

:    

, : /

: /

:    

2008  2020 ,  13 

:

 2006  9  2020 
.

 4%- ,  10%-
9
.

 2010  2015 .
.

10
.

“ ” ( )-
.

.

,
.

 RDF -
 12,000 / .  RDF-

 10,000 / .

 2010  375 ., 2015 
306 ., 2020  160 .

.
.

 2004 
 2006  9 

.

.

                                                     
9

 10%- .

- .
10

 “ ”

.
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 2010 2015 2020 

 375 306 160 

153 153 153 

RDF  22 91 237 

  550 550 550 

 2010 
,

2008-2009 :

 2008-2009 : , , -

 2009 :

.
.

,
2008-2020 ,  2005 ,

, , - ,

.

-

:   20 

- : 15 

:   12 ,  10 % 

: 8 ,  10 % 

,
 2005 ,
.

FIRR (Financial Internal Rate of Return)
11

.

5.2.5

.

-1: ,

 100% .

, ,

. 2008  2009 

.

-2: ,

. -1 

.

-3:

 100% . -1 

. - ,

, RDF .

,

.

 2006  9 

.

                                                     
11

 FIRR (Financial Internal Rate of Return) - 
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.

.

-1: ,

 100% 

, FIRR = 0.9%

.

 5-20: -1-

 2010 2015-2020 

 86% 90% 97% 

17% 45% 80% 

 12% 30% 53% 

: :

.

-2: ,

 97% 

 FIRR .  FIRR = 0.2% 

,  60%-

 2010 .

, .

 5-21: -2-

 2010 2015-2020 

 86% 97% 97% 

17% 97% 97% 

 12% 64.5% 65% 

-3:

 100% .

-1-  FIRR 0.2%-

-1- .

c.

,

.

-  ( )

 ( )

( , , )- :



5. ,

97

 5-22: 

*2 , *1

/ / / / / /

 11602 17773 440 1452 

  12129 28576 460 2334 

 11744 14364 446 1173 

 14269 16302 541 1331 

 16374 16709 621 1365 

-  12982 17512 492 1430 

 14071 21047 534 1719 

 12894 18315 489 1496 

( ) *1: 2010 ,  4.5 
.

 *2: .

 5-23: 

*1
,

/
/ / / /

 1,150 44 0 

 2,039 77 167 

: *1: .

:

 (4.5 )

,  610 ,  1,663 

.

100% 

.

.

. -

.

5.2.6

, ,

,
12

. -1

 FIRR  0.9%-

.

.

 5-24: 

 (2008-2020) 

1 2,000  2,500  0.37 

2 2,000  1,250  0.84 

3 2,000  0  1.31 

5.2.7

a.

                                                     
12

.
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.

,

. :

-  RDF 

- , RDF  (

)

.

 ( )  ( )

, .    

.

 5-25: 

 ( )  ( )

 ( , )

 12  (2009 - 2020)  

, .

 5-26: 

/

 12 , 2009  2020 

 ( , , , )-

, .   

 RDF 
 RDF-

12,000 / .

 RDF 
.

2010-2020
( / )

.

:
13

,

,

 RDF ,

 2005 ,
.

                                                     
13

.
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b.  RDF 

RDF

.

.

2014  2015 - 2019 2020 

15 % 45 % 70 % 

 15%-

.

 68%-  RDF 

 RDF-

 37%- .

,

.

 5-27: RDF 

/

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

RDF 2,210 2,450 2,670 2,900 3,160 9,070 9,970 10,790 11,680 12,560 23,710

690 770 840 910 980 2,830 3,120 3,360 3,630 3,930 7,420

80 90 120 140 150 430 490 560 610 710 1,270

200 220 230 230 220 590 550 540 520 500 820

70 70 70 90 120 390 480 540 600 740 1,500

340 390 420 450 490 1,420 1,600 1,720 1,900 1,980 3,830

1,720 1,880 2,050 2,230 2,430 6,990 7,670 8,320 9,000 9,670 18,290

c.

c.1 RDF

RDF

 RDF-

.

- 3,000 /

10 . /

14

. RDF 6,000 

/  1  RDF  2 

20 . / =24,000 /

.

c.2

                                                     
14

-
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100

.

.

 5-28: 

  25,000 /

  20,000 /

  400,000 /

  150,000 /

 900,000 /

  60,000 /

 : -  2005 

c.3

 RDF 

.

 5-29: RDF 

 : 1,000 

 RDF 

2010 53,040 2,000 4,000 14,000 77,520 150,560

2011 58,800 2,250 4,400 14,000 88,920 168,370

2012 64,080 3,000 4,600 14,000 95,760 181,440

2013 69,600 3,500 4,600 18,000 102,600 198,300

2014 75,840 3,750 4,400 24,000 111,720 219,710

2015 217,680 10,750 11,800 78,000 323,760 641,990

2016 239,280 12,250 11,000 96,000 364,800 723,330

2017 258,960 14,000 10,800 108,000 392,160 783,920

2018 280,320 15,250 10,400 120,000 433,200 859,170

2019 301,440 17,750 10,000 148,000 451,440 928,630

2020 569,040 31,750 16,400 300,000 873,240 1,790,430

 5-30- ,

.  IERR
15

11.4 %- .

 5-30: ,

                                                                     : 1000

RDF

0 0 0 0 0 0 588,000 -588,000

53,040 2,000 4,000 14,000 77,520 150,560 190,944 -40,384

58,800 2,250 4,400 14,000 88,920 168,370 190,944 -22,574

64,080 3,000 4,600 14,000 95,760 181,440 190,944 -9,504

69,600 3,500 4,600 18,000 102,600 198,300 190,944 7,356

75,840 3,750 4,400 24,000 111,720 219,710 3,440,640 -3,220,930

217,680 10,750 11,800 78,000 323,760 641,990 215,424 426,566

239,280 12,250 11,000 96,000 364,800 723,330 215,424 507,906

258,960 14,000 10,800 108,000 392,160 783,920 291,024 492,896

280,320 15,250 10,400 120,000 433,200 859,170 215,424 643,746

301,440 17,750 10,000 148,000 451,440 928,630 220,320 708,310

569,040 31,750 16,400 300,000 873,240 1,790,430 -2,716,774 4,507,204

                                                     
15

 IERR (Internal Economic Rate of Return)  
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6

6.1

.

.

6.1.1

a.

, ,

 2006 

 566 / ,  264 / .

 151,000 .

 ( )

.

 7.7% (20 / ),

 - 54.2% (307 / )

.  60,000 

.

 2020 

 756 /  598 / .

 2006  64%-  247,000 

.

 2006  46%-  2020  18% 

 178 / ,  16 /  (

35,000 ) .

 2020 

 1.14 

(2.86
3
) .

.   

b.

.
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.

.

b.1

.

 50% 

.

.

.

.

-

 (  15 )

.

.

. :

1.

. 2006  11  2007  1 

.

2.

,

. -

.    

3.

.

 “ ”

.

.   

4. .

,

.

.
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5.  2007  2020 

10.6 .

.

b.2

 4 .

 90 

.

. -

,

.

,

.    

 16 

.

,

.

. -

-

.

 2020 

, - ,

.

b.3 3R

/

 3R .

.

 2020 

.

 70%  58%-

,

( )- ,

,  RDF 
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.

“  RDF ”

RDF- .

 ( : 2,500-3,500 / , RDF 

: 5,000 / ) RDF  (

2-4%) .

 (644-855 )

-

. ,

.        

“ ”

.

.   

 3R 

. :

1.

-  ( ,

, -

. .).

2. ,

.

3.  RDF .

.

4.  (2010 ),

.

 (2015 ).  

c.

 4 ,

.

. :

c.1
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,

 2004  7  “

”- ,

, , ,

. ,

.   

c.2

,

.

,

 2006  30 .

. -

.

. :

-

 5 

.

.

.

.

2007  3 -

.  100% 

.

. -

,

, - -

,

.       

/

.
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6.1.2

a.

,  ( )

 2006  1.6 /  (584 

/ )  15.2 /  (5,548 / ) .

 2020  2.2 

/  (803 / )  20.8 /  (7,592 / ) .

.

. :

1.

.

2.

.

/

. :

,

, , ,

, .

.   

.

 ( )-

.

.

b.
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2006  67.8 /  (24,747 / ) .

 2020  143.3 /  (52,305 

/ ) .

 18 

.

, .

,

.

.

. :

1.

.    

2. /

, ,

3.

/ .

4.

5.

.

/ -

. :

 ( )

 ( )-

.

.

,

.
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.

,

.

.

.

c.

 2006  60.6 / ,  123 

/  (33,500 / ) .

 2020  128 

/ ,  260 /  (70,810 / ) .

.

,  ( )-

. :

.

.

6.2

a.

. , ,

. ,

,

, .

.

,
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.

.      

.

-

.

b.

,

-

.

. ,

. :    

.

,

.

:

.

. - -

.

.   

/

: ,  RDF 

.

c.

,

. ,

.

, -
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1.

:

,

,

,

.    

2. 3R :

,  RDF 

- , RDF 

,

-

, .

3. :

,

,

.    

4.

:

,

,

.

5. :

,

, .

6.

:

,
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