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2.1 ,

2-3

. , , , ,
.

 2-1: 

15 (3 *  5 ) 7 105 

15 (3 *  5 ) 7 105 

 : 
5 (  1 ) 7 35 

 : 
15 (3  *  5 ) 7 105 

  20 (4 *  5 ) 7 140 
 20 (4 *  5 ) 7 140 

 5 7 35 
 5 7 35 

 5 7 35 
 4 (2 *  2 ) 7 28 

 4 (2 *  2 ) 7 28 
 4 (2 *  2 ) 7 28 

 4 (2 *  2 ) 7 28 

1

 4 (2 *  2 ) 7 28 
 5 7 35 

 5 7 35 
  2 7 14 

 :   122 - 854                              
 :  132 - 924 

 2-2 .
 2-3 .

 2-2: 

VIII
II

XIV
XVIII

VII
XVIII

XVIII
XVIII

VI, XVIII
V, XIII

III
VIII, IX, X, XIX

V, VI
V

I, II
I, II
IV

XVIII

 2-3: 

1  40   3 34  25
2  45  5 23 13
3  18 ,  44 30 10
4  40 18 3  25
5 65  4 7 50

1  ( ) 1,300  4-
2  ( ) 450 -  3-4-
3  ( ) 600 --- --- --- --- 
4 ( 1,600 --- --- --- --- 
5 (47- 1,500 --- --- --- --- 

                                                     
1 3 

.



2.1 ,

2-4

b.2

.

.

.

, , ,

, , ,

, .

b.3

 2004  12  22-  30- ,

 2005  7  2-  9-

.

c.

c.1

 2-4 .

 2-4: 

/ / 830 1,370 320 0 0 0

/ / 160 410 70 260 830 40

/ / 990 --- --- 260 --- ---
/ / 700 1,330 300 0 0 0

/ / 170 490 50 160 390 20

/ / 870 --- --- 160 390 20
/ / 920 1,480 540 0 0 0

/ / 140 200 100 190 330 80

/ / 1,060 --- --- 190 --- ---
/ / 788 --- --- 0 --- ---

/ / 163 --- --- 202 --- --- (
) / / 951 --- --- 202 --- ---

/ / 240 490 70 200 630 40
/ / 270 680 90 260 500 50

 (
)

/ / 256 --- --- 228 --- ---

(
/ )

/ / 210 --- --- 216 --- ---

( /
)

/ / 590 --- --- 216 --- ---



2.1 ,

2-5

c.2

 2-5 .

 2-5: 

/ / 250 390 180 270 560 60
/ / 140 260 50 180 360 50
/ / 1,200 2,360 370 1,640 3,620 180
/ / 130 280 70 180 280 70

/ / 3,300 6,200 600 2,400 5,800 500

/ / 2,500 5,600 200 9,900 20,900 4,300

/ / 1,400 7,100 100 2,300 4,200 400

,
. / / 500 900 200 700 2,000 300

/ / 500 1,800 100 1,200 6,600 400
/ / 850 --- --- 1,720 --- ---
/ / 130 190 70 110 190 70

/ / 3.0 5.3 1.5 1.5 3.0 0.8
, / 2/ 3.0 3.4 2.6 11.3 12.9 9.7

c.3

, , , , , , ,

.

 2-6:  (2005)  

( )
*1: : ,
*2: ,
*3:  1,060  190 

/ / .
.

c.4

( / ) ( / )

 450,627*1 / /  256 228 115.4 102.7

*1 415,964*1 / /  951 202 395.6 84.0

 866,591
*1

/ /   590 216 511.0 186.7

 ( ) 41,812*1 / /  250 270 10.5 11.3

 ( 
 ) 

3,009*1 / / 1,200 1,640 3.6 4.9

105,376*1 / / 130 180 13.7 19.0

 4,354*2 / /  850 1,720 3.7 7.5

 271,378*1 / / 3 1.5 0.8 0.4

 11,506*1 / /  130 110 1.5 1.3

; - - - - 33.8 44.4

3,266,375*2
/

2
/  3.0 5.1 10.0 17.0

554.8 248.1



2.1 ,

2-6

-

 2-7- .

-

.

 2-7: 

,
1998 (IDA) 

. / *1 
/  ( )

. / / / / /
 866,591 2005 552, 2004 590 640

 866,591 2005 552, 2004 216 286
*3  142,700 1991 330 753 970

*4  1,199,414 2003 268 498 556
*5  590,500 1992 3,900 654 (470, 913)*2 NA

 352,500 1992 3,900 399 (336, 542)*2 NA
*6  510,500 1994 1,760 961 1,312

.  99,201 1994 1,760 961 1,098
*7  834,400 1994 390 664 802

*8  2,030,000 1996 210 698 873
*9  134,000 1996 390 736 762

 100,700 1996 390 630 756
 76,300 1996 390 661 749

*10  1,989,400 1997 1,050 423 524
 484,200 1997 1,050 416 670

 391,300 1997 1,050 418 556
*11   848,859 1998 730 375 566

*12  2,025,300 1999 849, 2000 233 244

 1,196,620 1999 3,160 498 696
*13

 634,850 1998 3,160 473 703

  *1: MSW : 
 *2:  ,

.

, :
*3:

, , 1992  8 

*4:
, , 2005  3 

*5:
, , 1993  5 

*6:
, , 1994  8 

*7: , 1995  5 

*8: , ,
1997  9 

*9:
, 1998  1 

*10: , 1998 
 3 

*11:
, , 1999  3 

*12:
, 2001  3 

*13: -
, , 2000  1 

d. ,

,

. :
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. ,
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.

2. ,
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,

.

3.

 ( )

 2.24 .
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.



2.1 ,

2-8

.

 10 . ,

, , , , , , , ,

.

.

,

, , , ,

, ,

.

.

,

, ,

,

2-8 .

 2-8: 

 / 

105 7 7 - 1 

105 7 7 - - 

 35 7 7 - - 
 105 7 7 - - 

140 7 7 - - 
140 7 7 12 3 

 35 7 7 12 3 
 35 7 7 - - 

 35 7 7 - - 
 28 7 7   
 28 7 7 4 3 
 28 7 7 9 2 

28 7 7   
 28 7 7   

 35 7 7 - - 
 35 7 7 - - 

,  14 7 7 - - 
 854 112 112 37 12 

 924 112 112 37 12 
( ) : ,

:  n 

b.2

b.2.1.
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.

.

1 :

,

.

2 :

 2  40 

.

3 :  3  30 -

.

b.2.2.

.

 =  / 

b.2.3.

 10 .

.

,

,
,

b.2.4.

, ,

, , ,

.

 ( ).

 2  104 

 ( ).  500  5 

. ,

.

 (%) = (( ) / ) × 100 

 (%) = (  / ) × 100 

 (%) = 100  (%)  (%) 

b.2.5.

,

, ,

.

Kjeldahl ,

Pregeli F., Gelman N. E.,

.



2.1 ,

2-10

c.

c.1

 2-9 – .

 2-9: 

   : /

0.11 0.13 0.12 

0.09 0.10 0.10 

 0.11 0.12 0.12 
  0.10 0.11 0.11 
 0.11 0.13 0.12 

 0.21 0.28 0.25 
 0.05 0.04 0.05 

 0.07 0.06 0.07 
 0.21 0.19 0.20 

 0.18 0.25 0.22 
 0.07 0.17 0.12 

 0.04 0.06 0.05 
 0.02 0.05 0.04 

 0.06 0.06 0.06 
 0.05 0.06 0.06 

,  0.07 0.37 0.22 

c.2

 2-10  2-12 .

,

 “ ”

 “ ” .

.

 2-10:  (1/3) 

 (
)

 ----  ----   ---- ----

(%) 25.0 4.0 33.6 25.3 4.9 38.4 36.4 4.8 30.3 28.8 4.6 34.2
(%) 22.5 3.6 10.4 10.2 2.0 10.0 8.4 1.1 13.9 13.7 2.2 11.4
(%) 2.1 0.3 15.7 6.4 1.3 6.0 9.4 1.2 6.2 6.0 0.9 9.3
(%) 10.8 1.7 18.8 15.3 3.0 18.1 13.3 1.8 16.3 13.1 2.2 17.8
(%) 0.0 0.0 2.7 4.0 0.8 5.5 0.1 0.0 3.9 1.4 0.3 4.0
(%) 0.7 0.1 3.6 0.0 0.0 3.1 0.1 0.0 0.8 0.3 0.0 2.5
(%) 61.1 9.7 84.8 61.2 12.0 81.1 67.7 8.9 71.4 63.3 10.2 79.2
(%) 5.1 0.8 1.5 3.3 0.6 3.3 1.4 0.2 6.4 3.3 0.5 3.7
(%) 15.0 2.4 5.8 28.4 5.5 13.8 9.0 1.2 12.9 17.4 3.0 10.8
(%) 6.8 1.1 5.8 3.6 0.7 0.8 5.7 0.8 7.2 5.4 0.9 4.6
(%) 12.0 1.9 2.1 3.5 0.7 1.0 16.2 2.1 2.1 10.6 1.6 1.7
(%) --- 84.1 --- --- 80.5 --- --- 86.8 --- --- 83.8 ---
(%) 38.9 90.3 15.2 38.8 88.0 18.9 32.3 91.1 28.6 36.7 89.8 20.8
(%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

: .



2.1 ,

2-11

 2-11:  (2/3) 

 (
)

(%) 27.3 40.6 43.9 37.6 35.5 39.0 42.5 55.2 3.8 5.4 10.6 6.3.
(%) 6.9 21.6 15.4 21.6 11.1 21.6 8.7 9.4 31.3 41.7 23.6 25.8
(%) 3.4 6.1 6.3 3.9 4.9 5.0 0.5 1.4 10.4 1.8 4.7 2.5
(%) 36.1 15.1 11.7 16.1 23.8 15.6 9.5 10.7 18.9 22.7 20.1 10.5
(%) 1.1 1.0 1.6 0.6 1.4 0.8 0.2 0.5 0.6 2.8 0.1 35.4
(%) 1.5 0.0 0.3 0.9 0.9 0.5 0.0 0.0 0.0 1.2 0.0 0.0
(%) 76.3 84.4 79.2 80.7 77.6 82.5 61.4 77.2 65.0 75.6 59.1 80.5
(%) 4.1 1.5 3.6 2.0 3.9 1.8 5.7 6.0 7.9 2.6 4.7 0.2
(%) 13.0 6.2 5.1 13.2 9.1 9.7 30.0 16.1 14.0 11.1 28.0 4.6
(%) 1.2 7.9 9.1 3.7 5.2 5.8 0.1 0.7 0.0 2.5 0.0 14.2
(%) 5.4 0.0 3.0 0.4 4.2 0.2 2.8 0.0 13.1 8.2 8.2 0.5
(%) --- --- --- --- --- --- --- --- --- --- --- ---
(%) 23.7 15.6 20.8 19.3 22.4 17.5 38.6 22.8 35.0 24.2 40.9 19.5
(%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

 2-12:  (3/3)

Markets 
,

(%) 35.7 17.4 77.2 85.3 73.1 41.2 37.1 23.4 23.2 20.3 4.7 9.3 6.1 2.7 14.2 16.6
(%) 0.7 15.1 7.0 8.5 12.4 45.6 16.0 21.9 19.9 34.6 29.4 24.2 25.1 28.1 36.8 17.9
(%) 1.5 1.7 0.0 0.1 0.0 1.6 0.0 4.1 0.5 0.6 1.2 2.7 1.6 8.1 4.1 0.0
(%) 3.1 12.1 0.6 4.2 13.3 10.8 38.6 38.4 46.5 28.1 30.6 26.4 13.6 18.4 21.3 21.2
(%) 0.4 0.2 0.0 0.0 0.0 0.1 0.0 0.7 0.4 6.1 0.1 1.4 4.0 15.5 1.3 1.6
(%) 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.1 0.0 3.6 0.0 0.8 0.1 0.7
(%) 41.4 46.5 84.8 98.1 98.8 99.5 91.7 88.5 90.5 89.8 66.0 67.6 50.4 73.6 77.8 58.0
(%) 0.0 0.1 0.0 0.1 0.1 0.0 0.0 3.3 0.4 0.1 2.5 6.1 1.8 11.8 1.8 11.5
(%) 0.0 0.0 0.0 0.0 0.0 0.5 0.0 6.3 1.1 1.2 15.0 25.0 30.4 11.6 13.1 2.0
(%) 42.0 53.4 0.0 1.8 0.0 0.0 6.6 1.9 1.4 8.9 0.5 0.2 0.0 0.4 0.7 28.5
(%) 16.6 0.0 15.2 0.0 1.1 0.0 1.7 0.0 6.6 0.0 16.0 1.1 17.4 2.6 6.6 0.0
(%) 58.6 33.5 15.2 1.9 1.2 0.5 8.3 11.5 9.5 10.2 34.0 32.4 49.6 26.4 22.2 42.0
(%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

c.3

,

 2-13 .

 2-13: 
:  %

58.4 21.3 20.3 100.0 74.6 22.1 3.3 100.0

 54.5 33.3 12.2 100.0 86.1 11.0 2.9 100.0
 52.1 19.7 28.2 100.0 72.6 13.0 14.4 100.0

  43.8 40.8 15.4 100.0 --- --- --- --- 

26.8 60.0 13.2 100.0 19.6 66.3 14.1 100.0

 33.4 58.1 8.5 100.0 56.9 36.5 6.6 100.0
 37.1 52.3 10.6 100.0 --- --- --- --- 

 --- --- --- --- 24.5 49.6 25.9 100.0

24.2 56.4 19.4 100.0 --- --- --- --- 

 --- --- --- --- 50.9 42.7 6.4 100.0

14.0 47.4 38.6 100.0 --- --- --- --- 

 --- --- --- --- 12.1 78.8 9.1 100.0

11.9 75.9 12.2 100.0 41.4 49.4 9.2 100.0

 2.5 69.1 28.4 100.0 10.0 63.8 26.2 100.0
,  --- --- --- --- 3.8 52.4 43.8 100.0

c.4

,  2-14 - .



2.1 ,

2-12

 2-14: ,

C N C/N 
C N C/N 

 %  % (-)  %  % (-) 

 42.6 3.0 14 67.5 4.8 14 

 67.6 0.5 135 43.0 0.24 179 
 54.9 0.2 366 --- --- --- 

40.4 0.42 96 
 31.9 3.2 10 

32.5 0.1 325 
 39.5 3.0 13 --- --- --- 

 --- --- --- 39.0 0.57 68 
,

 --- --- --- 40.8 0.13 313 

c.5

-
 2-15:  2-16: 

.

.

 2-15: 

,  *1

   

 % 32.7(4.9) 35.7(30.4) 75.53 63.6 45.25 65.26 36.60 45.82 42.00 47.20
  % 12.7(2.4) 21.7(13.9) 9.88 4.6 13.67 11.11 6.40 15.39 3.10 11.50

  % 4.6(1.0) 4.1(6.2) 1.77 2.5 2.10 3.77 1.30 4.33 1.20 2.80
  % 22.4(2.2) 14.5(16.3) 5.87 18.0 4.40 3.80 3.90 15.60 2.20 7.10

,   % 1.1(0.2) 5.3(3.9) 1.62 6.0 1.61 2.30 22.20 7.45 25.30 11.60
,   % 0.7(0.1) 0.4(0.8) 0.29 0.1 2.67 1.83 0.70 0.80 0.90 2.20

   74.2(10.8) 81.7(71.5) 94.96 94.8 69.7 88.07 71.1 89.39 74.7 82.4

  % 4.0(0.6) 1.8(6.4) 0.53 0.7 3.31 3.05 1.30 5.47 2.00 1.90
,   % 12.4(3.0) 9.5(12.9) 3.33 0.6 5.23 6.51 3.10 2.69 3.50 3.50

,   % 4.4(0.9) 6.5(7.1) 1.14 1.6 21.74 2.38 2.50 1.26 0.40 12.10
  % 5.0(1.8) 0.5(2.1) 0.04 2.3 - - 22.00 1.19 19.40 0.10

   0(82.9) 0(0) - - - - - - - -

25.8(89.2) 18.3(28.5) 5.04 5.2 30.3 11.93 28.9 10.61 25.3 17.6

  % 100.00 100.0 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

ASG /  0.11(0.27) 0.12(0.12) 0.19 0.25 0.18 0.215 0.22 0.19 0.39 0.20

 *1:  ( ) .

:  2-7:  -

 2-16: 

, *1

 1994

 % 12.6 33.8 64.41 63.3 33.96 61.11 37.40 45.35 45.03 25.11
  % 5.2 18.9 14.80 6.4 19.34 14.18 10.20 16.80 4.07 35.64

  % 2.0 4.8 1.62 2.5 7.27 3.10 1.20 3.88 1.10 3.44
  % 7.8 15.2 5.92 15.5 7.89 4.41 4.20 15.62 2.01 15.16

,   % 0.5 4.8 2.66 6.8 5.90 2.33 19.20 6.71 25.11 4.42
,   % 0.2 0.6 0.30 0.1 2.26 2.09 0.60 0.74 0.71 1.38

   28.3 78.1 89.71 94.6 76.62 88.06 72.80 89.10 78.03 85.15

  % 1.5 3.5 1.40 0.6 3.76 3.29 1.30 5.21 1.65 6.43
,   % 5.4 10.5 3.08 1.2 15.16 6.69 3.50 3.37 2.90 5.46

,   % 1.9 6.8 2.17 1.5 1.53 2.81 2.50 1.12 0.33 0.40
  % 2.7 1.1 3.64 2.1 2.93 - 19.90 1.20 17.09 2.56

60.2 - - - - - - - - -
71.7 21.9 10.29 5.4 23.38 11.94 27.20 10.90 21.97 14.85

  % 100.00 100.0 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
:  2-7:  - .
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.
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.



2.2

2-14

,

,

2.2.2

 2005  1 

17-  28- ,  2005  8  24-  9 

 3- .

a.

.

-

.

 10 

2-17: .

 2-17: 

1
17

 M 53,  7 

18  KO-440,  15 

19 , ,  1 & 4 
20 -4506,  6 
21 -555,  10 
22
23
24 -3206,  1, 2, 3 

25 ,  1, 2, 3 
26 -43362,  14 
27 -554,  18 
28 -130,  12 

1-  17, M53 1-  18, KO-440 1-  19, .

1-  20, -43362 1-  21, -4503 1-  24, -3206 



2.2

2-15

1-  25,  1-  26, -43362 1-  27, -554

1-  28, -130 

b.

 12 

.

 2-18: 
 (2005  8  9 )

24  555, 
25  130, 
26  130, 
27  130, 
28
29  130, 
30  130, 
31  130, 
1  130, 
2 ,
3  130, 
4  130, 
5  ELF250 

,

.

-

.

-

.



2.2

2-16

2.2.3 ,

a.

 2-19- .

 2-19: 
 01/ 17 01/18 01/19 01/20 01/21 01/24 01/25 01/26 01/27 01/28 

 Tr  2.0 2.0 2.5 2.0 1.0 2.0 2.0  2.0  2.0 2.0 
 D  81.8 56.8 81.6 75.7 40.8 58.6 71.5 68.8 74.3 59.3

 t1  0 15 0 22 47 59 5 19 51 56
 t2  199 402 222 384 246 309 220 312 369 336

 t3  269 144 219 203 114 232 216 203 266 151
 t4  112 5 0 0 0 0 0 0 0 0

 t5  21 11 9 16 12 16 11 35 17 10
 t6  8 0 4 5 0 6 16 3 5 4

 t7  15 6 5 4 2 5 0 10 13 1
 t8  0 0 6 0 0 0 0 11 2 5

 t9  0 0 22 21 26 22 21 0 24 0
 /  t10  0 0 17 9 9 17 56 27 91 6

 t11  624 583 504 664 456 666 545 620 838 569
 t12  624 583 482 643 430 644 524 620 814 569

0.821 0.966 0.952 0.952 0.870 0.882 0.884  0.908  0.823 0.882 

-   V /  18.2 23.7 22.4 22.4 21.5 15.2 19.9  20.3  16.8 23.6 
.

=(t1+t2+t3+t5+t6)/t12 

 2-20-

.

 2-20: 

/
( )

/
( ) / /

 t1 39.0 15.8 6.2% 2.7%
 t2 329.4 270.4 52.3% 46.3%

 t3 187.4 216.0 29.8% 37.0%
 t4 0.0 23.4 0.0% 4.0%

 t5 18.0 13.6 2.9% 2.3%
 t6 3.4 6.8 0.5% 1.2%

 t7 6.0 6.2 1.0% 1.1%
 t8 3.6 1.2 0.6% 0.2%

 t9 14.2 13.0 2.3% 2.2%
 /  t10 28.4 18.0 4.5% 3.1%

 t11 629.4 584.4  

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

. .

/

/

 2-1: ,

b. ,
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 6 -  2004  4 
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- .
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 2) 

.

.
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.
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c) , .

d) , .



2.2

2-18

e) . 2005  1  580 

,  760 .

f)

.

g)

.

h)

.

i)

.

.

.

j)  8:30-10:00 

18:00-23:00 .

.

k)

 4:00 ,

 6:00 .

l)  10  4 

.

d.

a) , , .

.

b) , .

c)

. -

.

d) ,

.

e)

.
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f) .

e.

, ,

.

e.1

. .

.

a)  “ ”

.

, .

,

.

.

.

b)

.

a) .

b)

.

c)

.

.

d)

.

e)

, .

,

.

e.2

. .

a)

.
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b)

.

a)

.

b)

:

.

.

,

, .

.

e.3

.

a) ,

.

b) .

c)

.

a)

.

.

e.4

.

a) ,

.

a)

.
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b) , .

c)

.

,

.

e.5

-

,

.

a)

.

b) , ,

.

a)  . 

.

e.6

 1 3-  150 
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.



2.2

2-22

c)

.

d) 2  150 , ,

.

e)  1 3

.

, ,

 “ ”

.
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.

.
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.

,

.
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.

.

d)

.

e)

,

.

f.

a)  10 
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 2 

.

b)

 35 .

.

c)
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2.2

2-23

.

d)

 1 

, .

e)  10  6 

 20-25 .

g.

a)

.

.

b) -

.

.

-

.

c) -

,

.

d) - , -

, ,

, .

e)

.

. ,

.

.

-

. -

 12  14-

.

.

f)

.

g) .

h)

.

h.

 53,  ( )



2.2

2-24

.

-440,

 0.7 3 ,

.

-3206,  ( )

 20 

.

 1 3 .

.

,

2.2.4

a.

 2-21- .

 2-21: 
 VIII/24 VIII/25 VIII/26 VIII/27 VIII/29 VIII/30 VIII/31 IX/1 IX/2 IX/3 IX/4 IX/5 

 Tr  1  2 1 1 2 1 1 1 1 1 2 1.3
 D  28.3 66 69.2 51 35.3 78.5 36.4 27.3 69.3 28.4 34.3. 90.1 51.2

 t1   84 51 40 16 127 179 55 0 0 11 3 15  
  t2  229 304 401 241 164 289 261 245 144 126 404 207  
  t3  68 207 203 129 87 252 98 144 120 76 73 213  
/  t4   7 6 2 102 12 41 0 0 3 0 121  

  t5  11 14 13 16 8 40 16 34 9 17 10 16  
  t6    0 0 2 0 0 0 0 0 0 0  

  t7  5 5 5 0 0 3 6 0 0 2 3 1  
  t8  0 13 10 0 0 7 0 4 0 0 0 0  

 t9  0 39 0 0 0 0 0 0 0 0 0 0  
/  t10  35 15 43 3 6 73 0 0 31 0 42 14  

 t11  432 655 721 407 496 855 477 427 304 235 535 587  
t12  432 616 721 407 496 855 477 427 304 235 535 587  

    0.907 0.935 0.911 0.988 0.782 0.889 0.901 0.991 0.898 0.979 0.916 0.768 0.905
  V /  25.0 19.1 20.5 23.7 24.3 18.7 22.3 11.4 34.7 22.4 28.2 25.4 23.0
    1 0 0 0 1 1 1 0 0 0 0 1 0.4

:

.
=(t1+t2+t3+t5+t6)/t12

b.

1)

.

.

,

.

.



2.2

2-25

.

2) ,

, . ( ,

, ,

)

3)

.

c.

1)

,

.

,

.

.

.

2)

.

3)  4 3

.

d.

1)

.

.

-

.

.

2)

.

3) , .

4)

.  5,000 

.

.



2.2

2-26
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.
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6)
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.
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.



2.2

2-27

 2005/1/17 

 7 

. 60-76 

 M 53, ,
 1980 

 7 3
 5 

 1 , 1 
 10  30 , 7:00-17:24 

 . - .

        

 7:00 1:45 0.0 
1-  8:45 0:05  0.7 

 8:50 0:15 0.7 3 ,  20000 
-

 9:05 0:03  0.6 
 9:08 0:10 1.3  1
 9:18 0:04  0.2 
 9:22 0:03 1.5  2
 9:25 0:03  0.8 
 9:28 0:17 2.3   ( ) 3
 9:45 0:02  0.2 
 9:47 0:22 2.5   ( ) 4
 10:09 0:02  0.4 
 10:11 0:09 2.9   ( ) 5
 10:20 0:02  0.4 
 10:22 0:04 3.3   ( ) 6
 10:26 0:08  3.0 
 10:34 0:09 6.3  7
 10:43 0:01  0.1 
 10:44 0:32 6.4 ,  8

 11:16 0:02  0.3 
 11:18 0:04 6.7  ( ) 9
 11:22 0:01  0.1 
 11:23 0:14 6.8  10
 11:37 0:01  0.1 
 11:38 0:03 6.9  11 ,
 11:41 0:01  0.1 
 11:42 0:06 7.0  12
 11:48 0:01  0.1 
 11:49 0:21 7.1  13
 12:10 0:35  18.5 
 12:45 0:06 25.6 
 12:51 0:01  0.4 
 12:52 0:04 26.0 

2-  12:56 0:29  13.0 
 13:25 0:07 39.0 ,
 13:32 0:08  3.0 
 13:40 0:15 42.0  14
 13:55 0:01  0.1 
 13:56 0:22 42.1  15
 14:18 0:07  1.9 
 14:25 0:17 44.0  16

 14:42 0:02  0.2 
 14:44 0:17 44.2  17
 15:01 0:02  0.1 
 15:03 0:22 44.3  18
 15:25 0:02  0.2 
 15:27 0:22 44.5  19
 15:49 0:36  18.5 
 16:25 0:15 63.0 
 16:40 0:04 63.4 0.4 
 16:44 0:40  18.4 
 17:24 81.8 



2.2

2-28

 2005/1/18 

 15, 18 

. 87-22 
, 0.7 3

 KO440, ,
 2001 

 7 3
 5 

 1 
 1 

 9  55 , 10:35-20:30 
- .

   km km     
 10:35 0:15 0.0  

1-  10:50 0:01  0.1  
 10:51 0:03 0.1  
 10:54 0:01  0.1  .
 10:55 0:02 0.2  
 10:57 0:04  1.5  
 11:01 0:06 1.7  
 11:07 0:08  3.6  
 11:15 0:24 5.3   1
 11:39 0:03  0.2  
 11:42 0:06 5.5   2
 11:48 0:06  2.3  
 11:54 1:28 7.8  . . 7 

.
3

,

 13:22 0:01  0.1  
 13:23 0:55 7.9  . . 12  24-

.
4

,

 14:18 0:41  19.3  
 14:59 0:11 27.2  

2-  15:10 0:35  13.3  
 15:45 0:51 40.5  . . 5

,

 16:36 0:01  0.0  
 16:37 0:47 40.5  . .

4- .
4

,

 17:24 0:01  0.1  
 17:25 0:41 40.5  . . 6

,

 18:06 0:01  0.1  
 18:07 1:30 40.6  . . 7

,

 19:37 0:21  16.2  
 19:58 0:01    , 
 19:59 0:12   
 20:11 0:02    , 
 20:13 0:08   
 20:21  56.8  ,



2.2

2-29

 2005/1/19 

 1& 4  

. 04-81  

, ,
 1991 came in 2004 

 6 3
 2.75 

 1 , 1 
 8  29 , 8:30-  16:59 

 . - .

   km km     
 8:30 0:05 0.0  

1-  8:35 0:05  1.6  ,
 8:40 0:05 1.6  
 8:45 0:05  1.5  ,
 8:50 0:13 3.1  
 9:03 0:06  0.1  
 9:09 0:24 3.2   1
 9:33 0:01  0.2  
 9:34 0:03    2
 9:37 0:03   
 9:40 0:10    ( ) 3
 9:50 0:01   
 9:51 0:01    4  Shops 
 9:52 0:01   
 9:53 0:10 3.4   5 ,
 10:03 0:02  0.6  
 10:05 0:03 4.0   6
 10:08 0:01  0.1  
 10:09 0:05 4.1   7 + +

 10:14 0:01  0.1  
 10:15 0:04 4.2   8
 10:19 0:02  0.3  
 10:21 0:11 4.5   9
 10:32 0:02  0.1  
 10:34 0:09 4.6   10 ,
 10:43 0:05  0.7  
 10:48 0:10 5.3   11
 10:58 0:01  0.1  
 10:59 0:11 5.4   12 + ��
 11:10 0:38  17.2  
 11:48 0:04 22.6  
 11:52 0:02 22.9  

2-  11:54 0:07  3.3  
 12:01 0:22 26.2  
 12:23 0:27  13.3  
 12:50 0:17 39.5   13 ,
 13:07 0:05  1.0  
 13:12 0:08 40.5   14
 13:20 0:01  0.2  
 13:21 0:02 40.7   15
 13:23 0:01  0.2  
 13:24 0:02 40.9   16
 13:26 0:01  0.2  
 13:27 0:20 41.1   17 � �  (flower) 
 13:47 0:02  0.4  
 13:49 0:10 42.1   18
 13:59 0:02  0.4  
 14:01 0:05 42.5   19
 14:06 0:01  0.2  
 14:07 0:07 42.7   20
 14:14 0:01  0.1  
 14:15 0:07 42.8   21
 14:22 0:01  0.2  
 14:23 0:05 43.0   22
 14:28 0:01  0.1  
 14:29 0:03 43.1   23 ,
 14:32 0:01  0.1  
 14:33 0:06 43.2   24
 14:39 0:02  0.2  
 14:41 0:05 43.4   25
 14:46 0:01  0.1  
 14:47 0:01 43.5   26
 14:48 0:01  0.1  
 14:49 0:03 43.6   27
 14:52 0:01  0.1  
 14:53 0:03 43.7   28
 14:56 0:13  17.0  
 15:09 0:06   
 15:15 0:24   
 15:39 0:05 60.7  

3-  15:44 0:02 60.7  
 15:46 0:39  16.8  
 16:25 0:17 77.5   29
 16:42 0:02  4.1  
 16:44 0:02   , ��
 16:46 0:09   
 16:55 0:02   ,
 16:57 0:02   
 16:59  81.6  



2.2

2-30

 2005/1/20 

 6 , 16 

. 58-30 

4506, ,
 1999 

Capacity 6 3, 5 
 1 , 1 , 1 

 11  5 , 8:50-19:55 

 .
- .

   km km     
 8:52 0:22 0.0     

1-  9:14 0:01 0.2     
 9:15 0:03 0.2     
 9:18 0:02 1.1     
 9:20 0:02 1.3  , 20,000-    
 9:22 0:01 0.1     
 9:23 0:28 1.4   1 
 9:51 0:01 0.3     
 9:52 0:13 1.7   2 
 10:05 0:01 0.1     
 10:06 0:18 1.8   3, 4 
 10:24 0:01 0.1     
 10:25 0:18 1.9   5 
 10:43 0:02 0.1     
 10:45 0:21 2.0   6 
 11:06 0:02 0.1     
 11:08 0:23 2.1   7  , 
 11:31 0:03 6.6     
 11:34 0:01     
 11:35 0:13     
 11:48 0:02 8.7     
 11:50 0:02 0.1     
 11:52 0:36 8.8   8  , 
 12:28 0:01 0.1     
 12:29 0:08 8.9   9  , 
 12:37 0:01 0.1     
 12:38 0:43 9.0   10  , 
 13:21 0:01 0.1     
 13:22 0:11 9.1   11  , 
 13:33 0:26 8.7     
 13:59 0:04 17.8   , ,    
 14:03 0:13 6.1     
 14:16 0:08 23.9     
 14:24 0:03     

2-  14:27 0:10 3.7     
 14:37 0:21 27.6     
 14:58 0:23 10.8     
 15:21 0:01 38.4   ,    
 15:22 0:02 0.1     
 15:24 0:11 38.5   11  , 
 15:35 0:01 0.1     
 15:36 0:12 38.6   12  , 
 15:48 0:04 0.2     
 15:52 0:11 38.8   13  , 
 16:03 0:03 0.3     
 16:06 0:27 39.1   14  , 
 16:33 0:03 0.1     
 16:36 1:06 39.2   15  , 
 17:42 0:01 0.2     
 17:43 0:36 39.4   16  , 
 18:19 0:18 7.1     
 18:37 0:02 46.5  , 15,000-    
 18:39 0:27 10.0     
 19:06 0:08 56.5     
 19:14 0:02 19.2     
 19:16 0:39     
 19:55  75.7     



2.2

2-31

 2005/1/21 

 14 

. 60-88 

 555, ,
 1984 

 6 
 6 

 1 , 2 , 1 
 7  36 , 9:41-17:17 

�
.

- .

   km km     
 9:41 0:47 0.0  

1-  10:28 0:14  4.1  
 10:42 0:45 4.1   1  , 
 11:27 0:01  0.1  
 11:28 0:13 4.2   2  , 
 11:41 0:01  0.1  
 11:42 0:38 4.3   3  , 
 12:20 0:01  0.0  
 12:21 0:47 4.4   4  , 
 13:08 0:01  0.0  
 13:09 0:39 4.4   5  , 
 13:48 0:01  0.0  
 13:49 0:25 4.4   6  , 
 14:14 0:01  0.1  
 14:15 0:39 4.5   7  , 
 14:54 0:08  1.2  
 15:02 0:02 5.7  , 15,000-
 15:04 0:09   
 15:13 0:45  16.5  
 15:58 0:12 22.2  ,
 16:10 0:09  3.1  
 16:19 0:26 25.3  
 16:45 0:32  15.5  
 17:17  40.8  



2.2

2-32

 2005/1/24 

 1, 2, 3 

.
, 1 3

3206, ,
 2002, 

 21 
: 12.2t, : 26

 1 , 1  (  2 
,  1 )

 11  06 , 9:00-20:06 
�  . - .

   km km     
     

.
 9:00 0:59 0.00  

1-  9:59 0:01   
 10:00 0:07   
 10:07 0:02  0.30 
 10:09 0:05 0.30  , 43,000-

.
 10:14 0:10  2.50 
 10:24 0:03 2.80   1 1 3 : 2 
 10:27 0:02  0.30 
 10:29 0:27 3.10   2 1 3 : 6 
 10:56 0:06  0.40 
 11:02 0:14 3.50   3 1 3 : 3 
 11:16 0:01  0.10 
 11:17 0:06 3.60   4 1 3 : 2 
 11:23 0:01  0.05 
 11:24 0:11 3.65   5 1 3 : 4 
 11:35 0:02  0.35 
 11:37 0:30 4.00   6 1 3 : 3 
 12:07 0:03  0.20 
 12:10 0:20 4.20   7 1 3 : 2 
 12:30 0:37  13.50 
 13:07 0:08 17.70  
 13:15 0:02  10.70 

2-  13:17 0:24   
 13:41 0:04 28.40  
 13:45 0:12  3.40 
 13:57 0:05 31.80   7 1 3 : 2 
 14:02 0:02  0.40 
 14:04 0:01 32.20  
 14:05 0:02  0.05 
 14:07 0:05 32.25   8 1 3 : 1 
 14:12 0:01  0.05 
 14:13 0:37 32.30   9 1 3 : 5 
 14:50 0:01  0.05 
 14:51 0:12 32.35   10 0.7 3 : 2 

 15:03 0:01  0.35 
 15:04 0:05   
 15:09 0:01   
 15:10 0:22 32.70  
 15:32 0:02  0.20 
 15:34 0:30 32.90   11 1 3 : 4 
 16:04 0:09  0.50 
 16:13 0:14 33.40   12 1 3 : 2 
 16:27 0:10  1.00 
 16:37 0:23 34.40   13 1 3 : 7 
 17:00 0:12  0.50 
 17:12 0:10 34.90   14 1 3 : 3 
 17:22 0:01  0.10 
 17:23 0:10 35.00   15 1 3 : 2 
 17:33 0:01  0.10 
 17:34 0:13 35.10   16 1 3 : 4 
 17:47 0:05  0.20 
 17:52 0:39 35.30   17 1 3 : 4, 

 4 3
 18:31 0:43  12.20 
 19:14 0:08 47.50 0.40 
 19:22 0:04 47.90  
 19:26 0:40  10.70 
 20:06  58.60  



2.2

2-33

 2005/1/25 

 1, 2, 3-

. 72-45 

, ,
 1991 

 4.9 
 2 

 1 
 1 

 9  05 , 8:38-17:43 
 . - .

   km km     
 8:38 0:05 0.0  

1-  8:43 0:07  2.1  
 8:50 0:02 2.1   1
 8:52 0:01  0.1  
 8:53 0:01 2.2   2
 8:54 0:09  1.5  
 9:03 0:02 3.7   3

 9:05 0:03  0.6  
 9:08 0:09 4.3  
 9:17 0:01  1.5  
 9:18 0:01 5.8   4
 9:19 0:05  1.4  
 9:24 0:05 7.2   5
 9:29 0:01  0.3  
 9:30 0:02 7.5   6

 9:32 0:01  0.6  
 9:33 0:01 8.1   7
 9:34 0:01  0.1  
 9:35 0:01 8.2   8  
 9:36 0:01  0.0  
 9:37 0:01 8.2   9
 9:38 0:02  0.8  
 9:40 0:08 9.0   10
 9:48 0:02  0.7  
 9:50 0:14 9.7   11
 10:04 0:02  0.3  
 10:06 0:07 10.0   12  , 
 10:13 0:02  0.3  
 10:15 0:13 10.3   13
 10:28 0:01  0.0  
 10:29 0:02 10.4   14

 10:31 0:05  0.8  
 10:36 0:03 11.1   15
 10:39 0:02  0.7  
 10:41 0:33 11.8   16
 11:14 0:05  0.9  
 11:19 0:07 12.7  ,
 11:26 0:04  13.7  
 11:30 0:03   

 11:33 0:31   
 12:04 0:17   

 12:21 0:05   
 12:26 0:20   

 12:46 0:01   
 12:47 0:05 26.4  
 12:52 0:12   .

2-  13:04 0:36  16.8  
 13:40 0:21 43.2     
 14:01 0:03  0.8  
 14:04 0:27 44.0   17
 14:31 0:02  0.0  
 14:33 0:20 44.0   18
 14:53 0:02  0.0  
 14:55 0:41 44.0   19
 15:36 0:01  0.0  
 15:37 0:17 44.1   20
 15:54 0:04  1.2  
 15:58 0:16 45.3   21  , 
 16:14 0:02  0.5  
 16:16 0:03 45.8   22  , 
 16:19 0:40  15.2  
 16:59 0:06 61.0  
 17:05 0:04   
 17:09 0:34  10.5  
 17:43  71.5  



2.2

2-34

 2005/1/26 

 14 

. 61-35 

-43362, ,
 1998 

Capacity 6 3, 6 
 1 , 2 , 1 

 10  20 , 8:30-18:50 

 .
-

.

   km km     
 8:30 0:19 0.00     

1-  8:49 0:07  2.60    
 8:56 0:07 2.60  . 29,000- . 50l-    
 9:03 0:07  1.20    
 9:10 0:25 3.80     
 9:35 0:27  0.02  1  , 
 10:02 0:03      
 10:05 0:12 3.82   2  , 
 10:17 0:01  0.02    
 10:18 0:07 3.84   3  , 
 10:25 0:01  0.02    
 10:26 0:29 3.86   4  , 
 10:55 0:01  0.02    
 10:56 0:08 3.88   5  , 
 11:04 0:01  0.02    
 11:05 0:13 3.90   6  , 
 11:18 0:01  0.02    
 11:19 0:12 3.92   7  , 
 11:31 0:04  0.98    
 11:35 0:03      
 11:38 0:02      
 11:40 0:03 4.90     
 11:43 0:39  18.80    
 12:22 0:17 23.70   ,    

2-  12:39 0:36  14.00    
 13:15 0:18 37.70   8  , 
 13:33 0:01  0.02    
 13:34 0:03 37.72   9  , 
 13:37 0:01  0.08    
 13:38 0:10 37.80   10  , 
 13:48 0:01  0.02    
 13:49 0:07 37.82   11  , 
 13:56 0:01  0.03    
 13:57 0:23 37.85   12  , 
 14:20 0:01  0.15    
 14:21 0:13 38.00   13  , 
 14:34 0:04  0.40    
 14:38 0:32 38.40   14  , 
 15:10 0:01  0.01    
 15:11 0:10 38.41   15  , 
 15:21 0:01  0.01    
 15:22 0:06 38.42   16  , 
 15:28 0:01  0.02    
 15:29 0:13 38.44   17  , 
 15:42 0:03  0.10    
 15:45 0:09 38.54   18  , 
 15:54 0:09  0.16    
 16:03 1:00 38.70   19  ,  3 

 17:03 0:05  19.30    
 17:08 0:08      
 17:16 0:38      
 17:54 0:02      
 17:56 0:05      
 18:01 0:18 58.00     
 18:19 0:03      
 18:22 0:28  10.80    
 18:50  68.80     



2.2

2-35

 2005/1/27 

 18 

. 75-07 

-554, ,
 1991 

 6 
 6 

 1 , 2 , 1 
 13  58 , 8:10-22:08 

 . - .

   km km     
 8:10 0:51 0.00   , 

1-  9:01 0:09  2.60 
 9:10 0:03 2.60  . 25 
 9:13 0:06  2.90 
 9:19 1:11 5.50   1
 10:30 0:01  0.02 
 10:31 0:28 5.52  .  2  , 
 10:59 0:01  0.15 
 11:00 0:13 5.67   3
 11:13 0:04  0.13 
 11:17 0:24 5.80   4  , 
 11:41 0:01  0.02 
 11:42 0:21 5.82   5  , 
 12:03 0:01  0.02 
 12:04 0:39 5.84   6  , 
 12:43 0:48  20.26 
 13:31 0:07 26.10  

2-  13:38 0:08  6.80 
 13:46 0:02   
 13:48 0:06   
 13:54 0:06 32.90  
 14:00 0:11  3.90 
 14:11 0:16 36.80  
 14:27 0:16  2.50 
 14:43 0:07 39.30  . 20 
 14:50 0:04  2.10 
 14:54 0:21 41.40   7  , 
 15:15 0:01  0.02 
 15:16 0:35 41.42   8  , 
 15:51 0:24  0.18 
 16:15 0:03   
 16:18 0:23 41.60   9  , 
 16:41 0:01  0.02 
 16:42 0:51 41.62   10  , 
 17:33 0:01  0.18 
 17:34 0:15 41.80   11  , 
 17:49 0:01  0.01 
 17:50 0:28 41.81   12  , 
 18:18 0:11  0.19 
 18:29 0:01 42.00  
 18:30 1:06  12.10 
 19:36 0:38 54.10  
 20:14 0:02  0.40 
 20:16 0:03 54.50  . 10 
 20:19 0:20  8.80 
 20:39 0:15 63.30  
 20:54 0:26  11.00 
 21:20 0:30   , 5 
 21:50 0:18   
 22:08  74.30  



2.2

2-36

 2005/1/28 

 12 

. 28-21 
,

-130
 1993 

 6 
 5 

 1 , 2 , 1 
 9  29 , 8:00-17:29 

.
- .

   km km     

 8:00 0:56 0.00  
1-  8:56 0:03  0.90 

 8:59 0:21 0.90  -3  1  , 
 9:20 0:01  0.02 
 9:21 0:14 0.92  -3  2  , 
 9:35 0:01  0.03 
 9:36 0:10 0.95  -4  3  , 
 9:46 0:01  0.05 
 9:47 0:15 1.00  -2  4  , 
 10:02 0:01  0.10 
 10:03 0:12 1.10  -2  5  , 
 10:15 0:01  0.10 
 10:16 0:09 1.20  -3  6  , 
 10:25 0:01  0.05 
 10:26 0:26 1.25  -3  7  , 
 10:52 0:01  0.03 
 10:53 0:27 1.28  -3  8  , 
 11:20 0:07  3.02 
 11:27 0:01 4.30  . 11,600- , 20 
 11:28 0:16  15.70 
 11:44 0:03   
 11:47 0:13   
 12:00 0:03   
 12:03 0:02   
 12:05 0:05 20.00  

2-  12:10 0:30  12.30 
 12:40 0:29 32.30  -3  9  , 
 13:09 0:01  0.05 
 13:10 0:35 32.35  -3  10  , 
 13:45 0:01  0.15 
 13:46 0:17 32.50  -2  11  , 
 14:03 0:03  0.30 
 14:06 0:38 32.80  -3  12  , 
 14:44 0:01  0.10 
 14:45 0:05 32.90   13  , 
 14:50 0:02  0.20 
 14:52 0:26 33.10  -2  14  , 
 15:18 0:01  0.05 
 15:19 0:26 33.15  -2  15  , 
 15:45 0:01  0.01 
 15:46 0:26 33.16   16  , 
 16:12 0:24  7.94 
 16:36 0:02 41.10  
 16:38 0:13  7.70 
 16:51 0:03   
 16:54 0:03   
 16:57 0:09 48.80  ,
 17:06 0:23  10.50 
 17:29  59.30  
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 2 .  500 
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.
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                   (2)  -                   
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b.1

 12  6 : (1) 

 (2)  (3) 

 (4) 

 (5)  (6) .

.

.

b.1.1.

, ,

.



2.3

2-39

, ,

,

.

b.1.2.

.

b.1.3.

3

.

b.1.4.
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.
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 5 . : ,

, / , ,  (

) -  20,20 .

.
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d.

d.1

 1  5-6  3  10 

 (  6 ,  4 )  4 .

d.2

 1  13-  2  2- .

2.3.3

.

.

 (

) . , ,

.

a.

a.1 ,

 186 ,  214 

.  13 

 13 

.

 2-24- .

 2-24: :

-
-

 1  6  5 8 10 29 
 2 10 5 4 5   24 
 3   4 1 8 10 23 
 4 10 4 6  8  28 
 5 4 5 4  9 8 30 
 6 4 2 6  9 10 31 
 7     1  1 
 8  5  5   10 
 9 4  9  7 11 31 
 10 3 12  8   23 
 11 5   6  11 22 
 12  12 8 8 9 7 44 
 13  5 10 8  7 30 
 14    1 6 9 16 
 15  2     2 
 16  5  7   12 
 17  12   7  19 
 18  6  7   13 
 19     7 5 12 

  40 81 51 61 79 88 400 
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 2-25: :

94 92 0 206 8 400 

.

4,4 .

 2-26: 

1  1.1% 2.4% 12.5% 1.8%
2 8.5% 12.0% 6.3%  8.0%
3 14.9% 23.9% 13.6% 25.0% 16.5%
4 40.4% 31.5% 23.3%  28.8%
5 24.5% 18.5% 25.2% 37.5% 23.8%
6 9.6% 7.6% 17.0% 25.0% 13.3%
7  4.3% 5.8%  4.0%
8 1.1%  2.4%  1.5%
9  1.1% 2.4%  1.5%

10 1.1%  0.5%  0.5%
11  0.5%  0.3%
12  0.5%  0.3%
 100% 100% 100% 100% 100%

 4.2 4.0 4.8 4.3 4.4
: 94 92 296 8 400

a.2 ,

1  21-  2  2-  5 

100 .

 23 .

, ,

.  6-  3 

.

.

 2-27: :

1  21 
2  20 
3 /  20 
4  19 
5  20 

 100 

 ( ) 36 

.

, .

, ,
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 2-28: :

-
-

 1 3  2 5   10 
 2 2  2 1   5 
 3 2 1   1 1 5 
 4 2 2  2 1  7 
 5  3 1 2 3 2 11 
 6 1 5  1 3 1 11 
 7 2  2  2 1 7 
 8  2 3  3  8 
 9   1   1 2 
 10 1  4    5 
 11   1   1 2 
 12      3 3 
 13    2 2  4 
 14  2  2 1  5 
 15   1 2   3 
 16  1    1 2 
 17  2    1 3 
 18     2 2 4 
 19     2 1 3 

  13 18 17 17 20 15 100 

 2-29: :

3 5   8
2 4 4 3 1 14

8 10 12 13 14 57

8 1 4 3 5 21

21 20 20 19 20 100

.  40%  10- .

 2-30: 

1-5 14 66.7% 12 60.0% 0 0.0% 3 15.8% 2 10.0% 31 31.0%
6-10 5 23.8% 2 10.0% 2 10.0% 1 5.3% 2 10.0% 12 12.0%
11-15 2 9.5% 2 10.0% 2 10.0% 5 26.3% 2 10.0% 13 13.0%
16-20 0 0.0% 2 10.0% 1 5.0% 4 21.1% 5 25.0% 12 12.0%
21-50  1 5.0% 7 35.0% 6 31.6% 5 25.0% 19 19.0%
51-100  1 5.0% 1 5.0% 2 10.0% 4 4.0%
101-150  7 35.0% 0.0% 7 7.0%
151-200  1 5.0% 1 1.0%
300 1 5.0% 1 1.0%

 21 100% 20 100% 20 100% 19 100% 20 100% 100 100%

4

 2000 .
 4-5 ,  2-31-

.

                                                     
4 , ,

.

.
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 2-31:  (2000 
)

 2000 

 %  %  %  %  %  % 
 100.0% 48.5% 51.5% 100.0% 47.0% 53.0%
0-4 8.0% 4.1% 4.0% 5.3% 2.3% 3.0%
5-9 10.0% 5.0% 5.0% 6.5% 3.4% 3.2%

10-14 12.1% 6.1% 6.1% 11.6% 5.9% 5.7%
15-19 12.0% 5.8% 6.2% 12.0% 5.3% 6.6%
20-24 11.5% 5.4% 6.1% 11.9% 5.5% 6.4%
25-29 10.1% 4.9% 5.2% 8.9% 4.6% 4.3%
30-34 8.5% 4.1% 4.4% 7.6% 3.7% 3.9%
35-39 8.0% 3.8% 4.1% 6.3% 2.6% 3.7%
40-44 5.9% 2.8% 3.1% 7.5% 3.5% 4.0%
45-49 3.8% 1.8% 2.0% 6.0% 2.9% 3.1%
50-54 2.7% 1.3% 1.4% 4.6% 2.3% 2.3%
55-59 2.4% 1.2% 1.2% 3.3% 1.5% 1.8%
60-64 1.7% 0.8% 0.9% 3.1% 1.1% 2.0%
65-69 1.4% 0.6% 0.8% 2.8% 1.4% 1.4%
70-74 0.8% 0.4% 0.5% 1.3% 0.5% 0.8%
75 + 1.1% 0.4% 0.7% 1.5% 0.6% 1.0%

 2-2: 

.2003
 184 639 ,

 173 494 .
. ,

 15000 ,
 5000-6000 .

 2-32: 

 44,000 -  6 6.4% 6 6.5% 47 22.8% 3 37.5% 62 15.5%
44,000 - 110,000  31 33.0% 28 30.4% 89 43.2% 4 50.0% 152 38.0%
110,000 - 250,000  37 39.4% 42 45.7% 52 25.2% 1 12.5% 132 33.0%
250,000 - 500,000  14 14.9% 10 10.9% 10 4.9%   34 8.5%
500,000 -  3 3.2% 5 5.4%   8 2.0%

 3 3.2% 1 1.1% 5 2.4%   9 2.3%
  3 1.5%   3 0.8%

 94 100% 92 100% 206 100% 8 100% 400 100%

1.5%

1.3%

2.8%

3.1%

3.3%

4.6%

6.0%

7.5%

6.3%

7.6%

8.9%

11.9%

12.0%

11.6%

6.5%

5.3%

75 +

70-74

65-69

60-64

55-59

50-54

45-49

40-44

35-39

30-34

25-29

20-24

15-19

10-14

5-9

0-4

1.1%

0.8%

1.4%

1.7%

2.4%

2.7%

3.8%

5.9%

8.0%

8.5%

10.1%

11.5%

12.0%

12.1%

10.0%

8.0%

75 +

70-74

65-69

60-64

55-59

50-54

45-49

40-44

35-39

30-34

25-29

20-24

15-19

10-14

5-9

0-4

2000 
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 (98.8%) 

, 4- .

,

.

. .

 2-33: 

 3.2% 7.5% 40.9% 44.4%
 36.0% 53.7% 46.8% 51.4%

7  1,2  15.6% 15.9% 7.5% 2.8%
45.2% 22.9% 4.8% 0.5%

 : 
T

 22.6% 24.8%  0.5% 2.8%
 28.5% 39.3%  5.4% 1.4%

7  1,2  3.8% 8.4%  2.2% 8.4%
45.2% 27.1%  91.9% 87.4%

 :      

b.

,

.

, .

. :

 (26,3%) 

.

3.8%

6.3%

19.8%

17.8%

3.8%

3.5%

1.5%

21.5%

0.5%

6.0%

14.5%

0.5%

17.0%

43.3%

52.0%

53.0%

35.0%

28.0%

38.5%

45.8%

21.8%

59.3%

65.0%

5.0%

0% 50% 100%

,

,

 2-3: 
 ( )
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. ,
.

 70 % 
.

 2-34:  ( )

 36.4% 51.0% 68.4% 75.6% 68.3%
  45.5% 31.4% 21.3% 18.9% 22.3%

 18.2% 17.6% 10.3% 5.5% 9.5%
 100% 100% 100% 100% 100%

 11 51 174 164 

.
, .

 . 

 2-35: 

 39.0% 34.0% 36.0% 47.0% 33.0% 43.0% 29.0% 23.0%
 47.0% 50.0% 46.0% 46.0% 48.0% 35.0% 44.0% 46.0%

10.0% 10.0% 10.0% 3.0% 14.0% 16.0% 21.0% 18.0%
 4.0% 6.0% 5.0% 2.0% 4.0% 5.0% 3.0% 11.0%

5 3.0% 2.0% 1.0% 1.0% 3.0% 2.0%
 100% 100% 100% 100% 100% 100% 100% 100%
 1.63 1.64 1.84 1.59 1.89 1.83 1.98 2.17

40.4% 27.7% 18.1% 28.7% 13.8% 56.4% 19.1% 24.5%
27.7% 40.4% 48.9% 54.3% 46.8% 22.3% 63.8% 33.0%
12.8% 9.6% 6.4% 7.4% 31.9% 11.7% 13.8% 10.6%
19.1% 22.3% 22.3% 9.6% 7.4% 9.6% 3.2% 31.9%

  4.3%      
 2.11 2.27 2.34 1.98 2.33 1.74 2.01 2.50

 50.0% 41.3% 37.0% 45.7% 28.3% 44.6% 30.4% 31.5%
 39.1% 48.9% 32.6% 45.7% 50.0% 33.7% 48.9% 30.4%

7.6% 6.5% 23.9% 4.3% 17.4% 15.2% 17.4% 13.0%
 3.3% 3.3% 6.5% 4.3% 4.3% 6.5% 3.3% 25.0%

    
1.64 1.72 2.00 1.67 1.98 1.84 1.93 2.32 

 49.5% 49.0% 73.8% 42.2% 51.0% 42.2% 48.5% 34.0%
 32.0% 35.0% 18.9% 47.1% 38.3% 40.3% 33.0% 34.5%

14.1% 11.2% 5.3% 7.3% 8.3% 13.6% 16.5% 13.6%
 4.4% 4.4% 1.9% 2.4% 1.9% 3.4% 1.5% 16.0%

 0.5%  1.0% 0.5% 0.5% 0.5% 1.9%
 1.73 1.78 1.35 1.70 1.61 1.78 1.70 2.08 

                                                     
5 . -1, -2, -3, -4 .

.
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 75.0% 62.5% 75.0% 75.0% 62.5% 37.5% 25.0% 25.0%
 12.5% 12.5% 12.5% 25.0% 37.5% 62.5% 37.5% 50.0%

12.5% 12.5%  25.0% 12.5%
  12.5% 12.5%  12.5% 12.5%

    
1.38 1.75 1.50 1.25 1.38 1.63  2.25 2.13 

c.

 (  94%, 

 97%) .

. ,

.

52.7%

51.6%

51.1%

68.3%

40.3%

40.3%

45.7%

28.0%

38.2%

30.1%

54.3%

46.8%

66.1%

50.5%

75.2%

54.7%

78.0%

61.2%

57.9%

64.5%

47.2%

69.2%

45.8%

71.5%

57.5%

82.2%

0.0% 50.0% 100.0%

,

,

,

,

: 186 ( ), 214 ( )

 2-4: 
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d.

d.1

d.1.1.

.
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.

.

 2-36: 

/  0.872 1.14 1.26 1.375 1.14
/  10.26 10.56 7.325 9.5 8.31
/  7.76 6.40 6.47 3.43 6.69
/  15.2 13.5 8.38 7.2 11.12

/ /  3.25 2.76 5.34 5 3.581
/  35.59 44.83 47.01 10.71 43.15

/  0.75 5.24 3.38 5.13

d.1.2.

.

 70% 

.

. ,

15.9% .

.

 2-37: ?

 47.9% 52.2% 51.5% 37.5%
 6.4% 5.4% 14.6% 12.5%

 27.7% 16.3% 8.7% 0.0%
 6.4% 4.3% 6.3% 0.0%

  10.6% 20.7% 18.9% 50.0%
 1.1% 1.1% 0.0% 0.0%

 100% 100% 100% 100%
92 94 206 8

 55% 

.

.

 2-38: 
?

 % 
/  12.7% 

 0% 
/  80.0% 

 7.3% 
: 55 

d.2

 3 : (1) 

 (2)  (3) 

.  . 
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d.2.1.

,

. ,

,

 , 

.

.

.

.  34.4% , 

 74.7% 

.

.

.

 2-39:  ( )

 12.5% 5.1% 
7  6  6.3% 1.7% 
7  5  0.0% 11.9% 
7  4  3.1% 10.2% 
7  3  4.7% 11.9% 
7  2  10.9% 10.2% 
7  1  14.1% 16.9% 
2  1  (  2 ) 23.4% 15.3% 

 1  9.4% 5.1% 
 15.6% 5.1% 

 100% 100% 
64 59

.

 2-40: 

 1.1% 25.3% 
 24.7% 44.3% 

7  6  0.5% 1.3% 
7  5  2.2%  
7  4  4.3% 3.8% 
7  3  24.2% 8.9% 
7  2  25.8% 1.3% 
7  1  7.0% 1.3% 

 7.5% 11.4% 
 2.7% 2.5% 

 100% 100% 
186 79

.90-

.

,

 14 % 

,

.

d.2.2.
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51.5% .

.

(  2.4 

)  10% 

36% , 56% 

.

.

.

.

.

 2-41:  ( )

2  1  8.3% 
 1  77.3% 58.3% 

 22.7%  
 33.3% 

44 12 

 30 % 

.

.

d.2.3.

.

,

.  8-

.

 6  (7 )

.

 2-42: ? ( )

, ,  37.5%
 25.0%

 62.5%
12.5%

: 8 

.

 2-43: 
? ( )

100%
100%
100%
37.5%
100%
12.5%
62.5%

: 8 
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d.2.4.

 13,5%  54 .

87 .

.

d.3

,

.

d.3.1.

.  97% ,

96% ,

. -

.

d.2.2- .

 1 

.

 20 % .

 . 

 2-44: 

 ( )

1.
( ) 1,177.8 94 1,035.9 92 1,745.2 198 1,468.7 384
2.  ( ) 13,268.8 94 11,135.8 91 6,903.7 205 9,426.9 390
3.  ( ) 5,803.0 91 4,434.4 86 1,264.5 187 3,148.1 364
4.  ( ) 13,778.5 79 13,381.8 55 18,087.5* 20 14,196.4 154
5. /  ( ) 0 12,533.3 3 55,971.4 203 53,882.5 206
*  20 – .

.

1 8,700 21 16,794 17 38,629 16 39,781 18 90,295 19 38,658 91

2 80,475 20 144,222 18 652,111 18 346,294 17 782,750 20 403,070 93

3 28,883 12 71,200 15 347,793 17 282,438 16 134,882 17 183,624 77

4 75,000 13 31,438 8 212,350 20 245,357 14 129,063 16 154,556 71

5 299,375 8 600,000 1 8,741,667 3 400,000 1 2,408,333 6 2,319,474 19



2.3

2-52

 44,4 % 

 80- .
.

 37,4 % .

.

d.3.2.

 80 .

.

 2-45: 

40.6% 26.9% 36.7% 35.2%
15.6% 21.2% 24.7% 22.8%
3.1% 0.0% 6.6% 4.8%

15.6% 7.7% 2.4% 5.2%
15.6% 15.4% 12.0% 13.2%
6.3% 21.2% 7.8% 10.4%
0.0% 5.8% 6.0% 5.2%
3.1% 1.9% 3.6% 3.2%

100% 100% 100% 100%
:  32 52 166 250

.
.

.

.

 2-46: ?

. .

 5.3% 3.3% 37.4% 21.3% 12.0%
 63.8% 71.7% 54.4% 59.5% 30.0%

 7.4% 2.2% 0.0% 2.3% 48.0%
 1.1% 1.1% 0.0% 0.5%  

 22.3% 21.7% 8.3% 14.5% 2.0%
 100% 100% 100% 100% 8.0%

:

.  27,3 %, 
 17%  46,5%, 

72 % 
.

.
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 2-47: 

   

 ( )

 1,100 1,000 1,300 1,200
 1,500 1,300 1,600 1,500 

 ( )
 6,300 9,300 31,300 34,200 51,700  25,800 

 8,000 14,000 40,000 42,000 69,000 34,000

d.3.3.  ( )

.8  5 , 3 

.  1-

.

 2-48: ?
?

 87.5%  75.0%
0%  12.5%

 12.5%  0.0%
 0%  12.5%

: 8  

.

 2-49: 

 ( )
700 12.5% 
750 12.5% 
1000 25.0% 
1500 25.0% 

 25.0% 
 100% 
 1,075 

e.

 25.8% 

.

. ,

.   

 80% 

 , .

.  2-50- .

.

,
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 2-50: 

   16.7% 0% 0% 0% 0%
 2.1%  33.3% 5.0% 0% 0% 0%

 91.7% 94.1% 66.7% 20.0% 0% 5.0% 0%
 25.0% 29.4% 50.0% 35.0% 0% 30.0% 0%

 4.2% 3.9% 16.7% 5.0% 0% 0% 0%
 47.9% 66.7% 33.3% 15.0% 0% 15.0% 0%

    0% 0% 0% 0%
    0% 0% 0% 0%

/     0% 0% 0% 0%
    0% 0% 0% 0%

  1.0%  0% 0% 0% 0%
48 102 6 8 0 6 0

. “ ”
.

 2-51: 

 13.0% 11.6% 28.8%
 4.3% 3.6% 7.5%

 9.4% 6.3% 8.8%
 69.6% 76.8% 52.5%

 3.6% 1.8% 2.5%

: 138, 112,  80 

f.

 5% ,  24% 
.

.

 70% 
 , 

,  70% 

.

,

.

 2-52: 

. .

 32.8% 50.0%33.0%
 12.4% 27.6%17.0%

25.3% 10.7%18.0%
 23.1% 5.1%24.0%

4.8% 6.1% 7.0%
1.6% 0.5% 1.0%
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.
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.
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. , - ,
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,

.

.



2.4

2-57

.

a.2
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.

.

,

. ,

,

.

b.

b.1

 3 .

 2 

2-5- .

 2-53:  3 

- ,
4-

- ,
3- 12-

1,911 1,062 938 

: 4,826,  
: 5,034 

: 2,225,  
: 2,607 

: 2,004,  
: 2,119 

: 83,  
: 98, 

: 72 

: 7  
: 8 

 12, 

 40 
 (

) 80 15  

.

 2 : (1) 

 (2) .

.

,

.

.

b.1.1.

(1)

1. : , , -

 1 -

2. : -  50, -  15 
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3. : 40 
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(2)

1. : 4-  ( )

 1 -  (30 )
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2. : .

3. : 50-100 
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.

.

.
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1. :

2. : 20 
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4. :
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.
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b.2.1.

(1)

 1 - ,

,

.

 (2) 

.

. 4- .

b.2.2.

(1)

,

.

 20 .

.

.

(2)

.

,

. ,

.

b.3

b.3.1.

(1)

 9 : (1) , (2) 

, (3) ,

, (4) / , (5) 

, (6)  (7) 

, (8) ,

(9) .  1,2,3,4-

,

 3 ,

.

(2)

 7 : (1) , (2) 

, (3) , (4) , (5) 

, (6) , (7) 

.

b.3.2.
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.

b.4

b.4.1.

.

 3 

 4-  4-9 .

,

.

b.4.2.

 4-  19- ,  4-

20- .

.

(1)

1. :  80  ( )

-

 4-

-

2. :

:

:

- :

(2)

1. :  70  ( )

-

 4-

-

2. :

:

:

- :

c.

c.1

c.1.1.

 (1) 
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 2-55- ,  2-54

.

.

 2-54: 

  50 
 20  

14
 16  

 16 
 15 

  81 

 2-55: 

  18-24  20.0% 11.5% 17.3% 
  25-29  12.7% 11.5% 12.3% 
  30-34  14.5% 11.5% 13.6% 
  35-39  18.2% 7.7% 14.8% 
  40-44  18.2% 19.2% 18.5% 
  45-49  5.5% 23.1% 11.1% 
  50-54  7.3% 11.5% 8.6% 
  55-59  1.8% 3.8% 2.5% 
  60+ 1.8% 0.0% 1.2% 

 55 26 81 

.

.

44,000-  22.0% 50.0% 6.7% 24.7%
44,000- 110,000 58.0% 37.5% 80.0% 58.0%
110,000-250,000 18.0% 12.5% 13.3% 16.0%

 2.0%   1.2%
:      

 (2) 

- ,

-

.

.

.

 3 

.

 (3) 

 94 

. ,

.
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36.2%

48.9%

57.4%

27.7%

57.4%

34.0%

25.5%

29.8%

36.2%

53.2%

27.7%

42.6%

21.3%

91.5%

0.0% 50.0% 100.0%

,

,

,

,

: 47

 2-6: 

(4)

. ,

.

 2-56: ?

   %    %    %    % 
5 10.0% 2 12.5% 1 6.7% 8 9.9%

, , 18 36.0% 5 31.3% 6 40.0% 29 35.8%
1 2.0% 1 6.3%   2 2.5%
5 10.0% 3 18.8%   8 9.9%
2 4.0% 1 6.3%   3 3.7%
1 2.0% 0.0%   1 1.2%

28 56.0% 10 62.5% 9 60.0% 47 58.0%

 50 100% 16 100% 15  100% 81 100%

 (5) /

,
.

.

.

 2-57: ,

 56.0% 75.0% 73.3% 
 44.0% 25.0% 26.7% 
 100% 100% 100% 

 : 

(6)

,
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.  61.7%,  81.3%,  78.6% 
 5 .

, -  2 
.

29.8%

6.4%

2.1%

8.5%

38.3%

17.0%

4.3%

2.1%

10.6%

4.3%

44.7%

4.3%

17.0%

14.9%

0.0% 50.0% 100.0%: 47

 2-7: 

 (7) 

,
,

,
.

 2-58: 

34.0% 50.0% 33.3% 37.0%
40.0% 25.0% 26.7% 34.6%

16.0% 6.3% 6.7% 12.3%
10.0% 18.8% 33.3% 16.0%
100% 100% 100% 100%

:  50 16 15 81

 44% .

 2-59: 

, 20.0% 25.0% 6.7% 18.5%

, 6.0% 25.0% 20.0% 12.3%

, 44.0% 12.5% 53.3% 39.5%

6.3% 6.7% 2.5%
 ( ) 30.0% 31.3% 13.3% 27.2%

100% 100% 100% 100%
:  50 16 15 81
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(8)

.

.

100% 100% 44.4% 88.6%
-  4.5% 55.6% 13.6%
 100% 100% 100% 100%
: 22 13 9 44

,  84% 

.  30% ,

 60 % 

.

.

.

c.1.2.

,

,

. .

(1)

,

, ,

, ,

.

(2)

 2 

. ( )

3
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 1-

- /

,

,

, ,

.

c.2

c.2.1.

.

(1)

, .

18 – 24  21.4%  15.0% 
25 – 29  16.7% 5.0% 
30 – 34  16.7% 5.0% 
35 – 39  7.1%  5.0% 
40 – 44  42.9% 33.3% 40.0% 
45 – 49  21.4%  15.0% 
50 – 54  16.7% 5.0% 
55 – 59  7.1%  5.0% 
60 – 64  16.7% 5.0% 

: 14 6 20 

,

. ,

,

. ,

.

.

,

, .

,

.
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,

.

.

 2-60: 

 7.1% 16.7% 10.0% 
 35.7% 16.7% 30.0% 
 7.1% 33.3% 15.0% 

 50.0% 16.7% 40.0% 
 16.7% 5.0% 

 100% 100% 100% 
: 14 6 20 

 90%  4-  2  3-

 7-35% .

.

 2-61: 

 % 
1-  3 15.0% 
1 –3  7 35.0% 
3 - 5  6 30.0% 
5 - 10  2 10.0% 
10-  2 10.0% 

 20 100% 

 5-  16 

 43,8 % .

 85% 

.

 2-62: 

 92.9% 66.7% 85.0%  35.3%
 7.1% 33.3% 15.0%  17.6%
 100% 100% 100%  17.6%

 17.6%
 11.8%

 100%
: 17

(2)

.
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35.0%

25.0%

15.0%

30.0%

15.0%

30.0%

50.0%

25.0%

50.0%

5.0%

10.0%

10.0%

10.0%

15.0%

10.0%

5.0%

10.0%

0.0% 50.0% 100.0%

,

 2-8: 

(3)

 85%  5- .

,  80%  10-
.

. .

0%

50%

100%

5-6 6-7 7-8 8-9 9-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17 17-18 18-19 19-20 20-21 21-22 22-23 23-24

 2-9: .

,

.
.

 2-63: ,

?

 ( ) 1*  2**  

 3 3.4 61 1 2 
 7 33 490 0 7 
 19 97 610 2 17 

 15 1.3 580 2 13 
 1 0.05 30 0 1 

 12 1.5 510 2 10 
 17 3.3 320 2 15 

 16 6.3 320 2 14 
,     

 13 24 450 2 6 
    

 2 1.0 140  2 
3,500

1*:
2**:
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 30% .

 90% 

.

.

7.7% 40.0% 16.7% 
15.4% 40.0% 22.2% 
92.3% 100% 94.4% 
30.8% 40.0% 33.3% 
61.5% 40.0% 55.6% 
61.5% 60.0% 61.1% 
7.7% 20.0% 11.1% 

15.4% 11.1%
38.5% 40.0% 38.9% 
15.4% 11.1%
100% 100% 100% 

 13 5 18 

 30% 

“  ” .

.

15.0%

10.0%

30.0%

10.0%

25.0%

5.0%

5.0%

15.0%

15.0%

15.0%

30.0%

10.0%

5.0%

5.0%

5.0%

0.0% 50.0% 100.0%

,

,

,

( )

 2-10: 

,

.

 2-64: ,

?
 30% 

 70% 

?
 30% 

 70% 

?
 0% 

 100% 
: 20  
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 ¼  15-

. ,  10-16 

 6 .

 (4) 

.  95% 

.

.

 90% .

 2-65: 

,
. 92.9% 83.3% 90.0%

. 7.1% 16.7% 10.0%

.
 100% 100% 100%

: 14 6 20

(5)

.

( )

 2-11: 

(6)
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 65% 

.

 65% 

.

.

 60% 

. .

 2-66: ?

 % % % 
 57.1% 66.7% 60.0% 

 7.1% 16.7% 10.0% 
21.4%  15.0% 

 14.3% 16.7% 15.0% 
 100% 100% 100% 

: 14 6 20 

c.2.2.

,

. .

(1)

 ( , . )
 (

)

(2)

, ,

,

 (3000 )

,



2.4

2-71

/

 (

)
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d.1

(1)
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 (2) 
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 (3) 
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d.2

(1)

,

.

 2 
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.

(2)

.
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, , .
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(3)
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 (4) 
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2.4.2

.

a.

 ( , , )

.

. .

, -

-

b.

.

 2-67: 

 N  E 
1   N 47055'53.4 E 106047'41.4 
2 -1 N 47055'43.8 E 106047'03.8 
3 -2 N 47055'47.4 E 106047'33.5 
4 65-   N 47055'15.1 E 106047'39.3 
5  N 47050'15.3 E 106041'07.5 
6   N 47047'41.8 E 107025'13.5 
7   N 47051' 20.0 E 106042'35.0 
8  (1) - -  - 
9  (2) - -  - 

10 - -  - 

11  - -  - 
12

( ) N 47046'23.0 E 107016'20.7   - 

13 - -   - 

.

 2-12: -
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No.5 Morindavaa

 2-13: -

 2-14: -

 2-15: 

c.

c.1

 (2005  1 )

 (2005  8 ).

.

.

.
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c.2

, -
.  pH 

.

 2-68: 

MNS
1  1097-70 AD-5624  
2 pH 1097-70 pH  D-51 
3 1097-70 Â-173
4   3900-86 -
5   1097-70
6 BOD 1097-70
7 COD 1097-70
8 SS 3899-86
9   1097-70 EDTA 

10 (NH4
+)  1097-70

11   1097-70
12 (Na2

+) 1097-70
13 (K+) 1097-70
14 (Ca2

+) 2572-78 EDTA 
15 (Mg2+) 1097-70 EDTA 
16 (SO4

2-) 3898-86
17 (CL-)  3976-87 ( )
18 (HCO3

-) 1097-70
19   17,1.5.05-78 Stannous

20   1097-70
21  1097-70
22 (Cd) 1097-70  PERKIN-ELMER 5000
23 (Pb) 1097-70  PERKIN-ELMER 5000
24 Z (Zn) 1097-70  PERKIN-ELMER 5000
25 (Hg) 1097-70  PERKIN-ELMER 5000
26   -
27   -
28

ISO 4698:98
1066

-

-

29 As - AAS 84T
30 CN - SOL85W

SGS 

d.

.
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.
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.
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, ,

, ,
. .

1999 ,
.

.



2.5

2-90

.

2.5.2

 550 

.

 2-72: 

*1

1.  - 2 
2.  - 6 
3.  - 5 
4.  - 2 

  550 15 

. ( , 2005) 

 (15) 

 ( ).  15 

, ,

.

.

,

,

, , , ,

, .

 2-73: 

 % 
1. 2 688 24.3 344 498 190 

2.  6 1,277 45.1 213 400 90 
3.  5 465 16.4 116 240 0 
4.  2 402 14.2 201 402 0 

  15 2,832 100.0 - - - 

2.5.3

.

. 2005 
.

a.

a.1

a.1.1.

.  (i) 
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, (ii)  (iii) 
.

,

.

.

 2-74:  ( )

 ( / / )-

1.  2 0.436 0.584 0.287 
2.  3 0.122 0.356 0.002 
3.   - - - 
4.  1 0.003 0.003 0.003 

 6 0.207 - - 

 2-75:  (
)

 ( / / )-

1.  2 0.519 0.715 0.323 
2.  3 0.051 0.145 0.000 
3.   3 0.107 0.179 0.000 
4.   2 0.011 0.016 0.006 

  10 0.153 - - 

 2-76:  (
)

 ( / / )-

1.  2 0.289 0.338 0.239 
2.  3 0.108 0.320 0.001 
3.   3 0.213 0.591 0.005 
4.   2 0.036 0.070 0.001 

  10 0.161 - - 

a.1.2.

. ,  3 
.

 7-12 
.

 2-77:  ( )

 ( / / )-

1.  2 3.671 6.767 0.574 
2.  3 0.395 0.476 0.253 
3.   1 0.417 0.417 0.417 
4.   1 4.478 4.478 4.478 

  7 1.917 - - 

 2-78:  ( )

 ( / / )-

1.  2 4.470 8.295 0.645 
2.  3 1.412 3.808 0.022 
3.   4 1.145 4.348 0.016 
4.   2 4.086 7.826 0.345 

  11 2.357 - - 
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 2-79:  ( )

 ( / / )-

1.  2 2.1995 3.92 0.479 
2.  3 0.338 0.698 0.136 
3.   5 0.171 0.403 0.061 
4.   1 1.818 1.818 1.818 

  11 0.735 - - 

a.1.3.

-

.

-

.

 2-80: 

 ( )

3.671 / / 0.436 / /
0.395 / / 0.122 / /
0.417 / / -
4.478 / / 0.003 / /

1)  3 / / 0.60 / /  (=20%)
 2.72 / / 1.27 / /

 2.81 / / 1.57 / / ( )2)

6.47 / / 3.57 / /

1.67 / / 0.82 / /
 ( )3)

42.2 /  / 10.6 /  /

2.62 / / 0.59 / /
 ( )3)

25.5 /  / 9.25 /  /

200   2.83 / / 0.55 / /
50-200  3.87 / / 0.68 / /( )4)

50-  2.96 / / 0.33 / /
 0.58 / / 0.42 / /

 1.14 / / 0.34 / /
27.50 /

/
14.0 /

/
 ( )5)

 0.73 / / 0.69 / /
5.17 / / 0.26 / /
1.06 / / 0.31 / /
1.31 / / 0.26 / /

 (
)6)

 5.07 / / / / 0.95 / /
 1.57 / / 0.07 / /

1.82 / / 0.19 / / (
)7) 

1.27 / / 0.01 / /

:
1.

 (/NK3/).  
2.

, , 1996 
 3 ,

3. -
, , 2000  1 ,

4.
, , 2000  9 ,
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5.
, 2001  3 ,

6. ,
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7.
, , 2003  12 ,

a.2

a.2.1.

.

. .

/ ,

.

 (D )  (

) .

 “ - ”

.

.

.

.

 2-16: 
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a.2.2.

-  2005 -

 “ - ” .

.

.

.

 2.6 ,  977.6 ,

 2.4 .

 2005  2 

.

 0.01-0.05 / /

 0.2-1.0 / .

.

,

-

.

 2-81: 

:
/ /

*1 ( / )

 ( / ) 0.207 7,721 1.6 

*1:
/ / *1 ( / )

 ( / ) 0.153 
6,389,793 

( / ) 2.6

*1:
/ / *2 ( / )

 ( / ) 0.161 15,109 2.4 
: *1  ( , 2005) 

*2 “ - ” , 134-135 (9 )

a.2.3.

.

 12.4 ,

 41.3 ,  11.1 

.

.

- ,

.
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 0.4-9.0 /

 0.02-0.54 / /

.

.

,

.

 2-82: 

:
/ /

*1 ( / )

 1.917 7,721 14.8 

*1:
/ / *1 ( / )

 2.357 
6,389,793 

( / ) 41.3

*1:
/ / *2 ( / )

 0.161 15,109 11.1 
: *1  ( , 2005) 

*2 “ - ” , 134-135 (9 )

a.3

.

 2-83: 

 ( / / ) ( / )

( / )
0.207 7,721 1.6 

 1.917 7,721 14.8 

.

 2-84: 

/  ( / ) ( / /day) 
 /  1995 5,642,000 20,000 3.54
 /   1998 1,196,620 4,401 3.68
 /  1998 643,850 1,539 2.39

 /  2000 2,051,200 12,892 6.28
 / 

2003 1,199,414 961 0.80

 /  2002 110,049 530 4.81
 / 

2005 866,591 1,600 1.85

:  2-80 “
”- .
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 2-85: 

/  ( / ) ( / /day) 
 /  1995 5,642,000 44,658 7.92
 /   1998 1,196,620 11,805 9.87
 /  1998 643,850 4,663 7.24

 /  2000 2,051,200 20,588 10.04
 / 2003 1,199,414 9,719 8.10

 /  2002 110,049 4,734 43.02
 / 2005 866,591 14,800 17.08

:  2-80 “
”- .

b.

b.1

b.1.1.

,

.

b.1.2.

.

,

.

b.1.3.

 15  13 .
, /

 5 . 2 

. 3 
.

5

.

4
,

.

.

b.1.4.

.  3 

. -

.
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- .

 4-5  1 .
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. ,

.

b.2

b.2.1.

,

.

b.2.2.
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.

 14.8 

.

c.

.  23-231 . ,

20-150 . ,  42-62 .  60-325 

. .

 8 , 6 
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. ( : ,
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d.

.

:
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 2 
-
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2.5.4

a.

Q.1. ?
: =15 

  % 
1.  1 7 
2.  1 7 
3.  1 7 
4.  1 7 
5.  1 7 
6.  3 20 
7.  3 20 
8.  2 13 
9.  2 13 

 15 101 

Q.2. ,
?   [                ]

 [     ]
: =15 ( 10), ( 5)

1.   925 463 6 6 
2.  2,285 381 4 4 
3.  728 146 9 5 
4.  1,051 526 2 2 

4,989 333 21 4 

Q.3. ?
Q.4. ?

: =15 

%

1.   2   2 13 
2.  3 3  6 41 
3.  5   5 33 
4.  1  1 2 13 

 11 3 1 15 100%

: -

Q.5. :
1. ?: [ ]

: =14 ( = 1)

1.   2 688 344 498 190 
2.  6 1,277 213 400 90 
3.  4 465 116 240 0 
4.  2 402 201 402 0 

14 2,832 202 498 0 

2. ?   [     ] % 
: [   ] /

: =10 ( = 5)                                                 

%

1.   2 100 100 100 
2.  6 100 100 100 
3.  1 100 100 100 
4.  1 100 100 100 

10 100 100 100 
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3. ?
: [ ] /

: =14(  = 1)                                                  

/

1.   2 62 31 48 14 
2.  6 154 26 70 6 
3.  4 44 11 23 0 
4.  2 39 20 39 0 

14 299 21 70 0 

4. ?
: [ ] /

: =14(  = 1)                                                  

1.   2 536 268 395 141 
2.  6 2,828 471 1,896 0 
3.  4 2,336 584 2,099 0 
4.  2 456 228 265 191 

14 6,156 440 2,099 0 

5.
: =11(  = 4)                                                                 

3
( )

2-3- ,

1.   2 1 1    
2.  5 1  2 1 1 
3.  3 1  1 1  
4.  1     1 

11 3 1 3 2 2 

6.
: =12(  = 3) 

1, 4 - 

1.   2 1 1   
2.  5  4  1 
3.  4  2 1 1 
4.  1  1   

12 1 8 1 2 

7.    
: =8 (  = 7) 

 (
2
)

1.   1 6,000 6,000 6,000 
2.  2 6,150 11,400 900 
3.  3 5,042 11,850 1,400 
4.  2 375 720 30 

8 4,272 11,850 30 

b.

b.1

,

. / : ..... /

.

.   [       ] /
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 7 

. / :

,  __      

[            ]

Q.6. 7
?

:  = : 12/10, :

 ( /7 )

 1.  2 5,500 9,000 2,000 
1.   2.  3 645 1,000 296 
 3.  5 203 700 16 
 4.  2 6,620 12,600 640 

12 2,266 - - 
 1.  2 355.2 700 6.0 
2.   2.  3 24.4 100 0.1 
 3.  3 29.8 250 1.0 
 4.  2 10.0 15 5.0 

10 81.3 - - 

:  = : 4 :

 ( /7 )

 1.  1 90 90 90 
2.  2.  0 - - - 
 3.  2 8.5 12 5 
 4.  1 225 225 225 

 4 83 - - 

Q.7.
?

(  5  (  ) 
 1-5 

, -1, -2).

: =14(  = 1)                                                                    

1 2 3 4 5 

1.  11 4 2 4  1 
2.  13 6 4 2 1  
3.  6   3  3 
4. ,  ( ) 6   1 3 2 
5.  9   4 3 2 
6. ,  3   2  1 
7.  3    3  
8. ,  10  4  3 3 
9. ,  2     2 
10.  2     2 
11.  ( . ) 1     1 

Q.8.
?

1.
: == 13 ( 5 10 : )

   

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 11 x x x  x x x x  x x  x x
2 6 x  x  x x x x       
3 13 x x x x  x x x x  x x x x x
4 10 x x    x x x x  x x  x x
5 3 x      x     x   

6 6 x  x   x         

7 1 x              
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8 1 x              
9 1 x              

2.
: = 13 ( 5 10 : ) : - /7 ,

- /7

 1 2 3 4 6 7 8 9 11 12 13 14 15

845  - - 5 10
0 - 70

0 5 2 - 18 151
      12

2 20.1  -  10 10 - - 0.1 

3 687.6 500 - - 2 90 - 70 10 3.
5 - 1 1.1 10

4 783 500 - 24 - - 3 1 - 250 5

5 7  - 6  1

5  -  5 -
6

     90     5 225

7 -  -

8 -  -
9 10  10

2,357.
7 1,000 10 - 22 22

4 0 77
6 18.1 1 - 2 268 20

332 90    17 225

b.2 , ,

b.2.1.

Q.9.
?.

,
,

.
.

:  = 15

/  a. b. c.
a.  6 1 1 
b.

1.  10 1 2 

 2.  4 1 - 
 3.  10 1 3 
 4.  5 2 1 
 5. 1 - - 
 6.  1 1 2 

7.
- - - 

 8.  1 1 - 
 9.  - - - 

Q.10.
?

.

.

.
.
.
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2-102

.

.
.

:  = 15

       

/  a. b. c. d. e. f. g. h.
a.  7 3 1 1 4  3 2 

1. 10 1  2 2  1 2
2. 1    1  2 1
3. 7 1  3 4  1 1
4. 5 1  2 1    
5. 1        
6. 3    2   1
7.

        

8. 1       1

b.

9.    1     

Q.11.
? ?

:  = 15
.   b.

 % %

1.  1 2 13 4 27 

2.  1  3 20 7 46 
3. 2-3  1  2 13 0 0 
4. 4-5  1  0 0 1 7 
5. 7  1  7 47 2 13 
6.   1 7 1 7 

Q.12.
?

[    ] 1. 
[    ] 2. 

:  = 9 

1.   1 1 0 
2.  4 1 3 
3.  3 3 0 
4.  1 1 0 

9 6 3 

b.2.2.

Q.13. ?
[ ] 1. . (14- )
[ ] 2. . (15- )

:  = 15 

. 1.  2. .
1.   2 0 2 
2.  6 0 6 
3.  5 0 5 
4.  2 0 2 

  15 0 15 
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Q.14. ?
Q.13- .

[ ] 1. 
[ ] 2. 
[ ] 3. 
[ ] 4.  ( )_____________________________) 

:  = 

1.
.

2
3.

4
(

)
1.  - - - - - 
2.  - - - - - 
3.  - - - - - 
4.  - - - - - 

  - - - - - 

Q.15. ? .
.
.
.
.
.
.
. .
.

:  = 15

/ . . . . . . .

a.   5 6   1  1  
1.  10 2  3 2  3 1 
2.  1    1  2 1 
3.  6 1  4 2    
4.  5 1   1    
5. 1        

6. 3    2   1 

7.
        

8.          

b.

9.          

b.2.3. ( )

Q.16. ?  2 
?
.

.

.
.

.

.

.
.
.
.
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.
 (_________________________________________) 

:  = 9 = 6)

         

/ . . . . . . . . . . .

3   2  1       
1.  1   1  1       
2.  1     1       
3.              
4. ,
 ( )             

5.     1 1        
6. ,              
7.              
8. ,     1         
9. ,              

.

10.  (
.)             

:   = 13 (  2)

         

/ . . . . . . . . . . .

1.     3 3   1    
2.     2 1   1    
3.     3 4   1    
4.         1    
5.         1    
6.         1   1
7.         1    

8.         1    

b.

9.         1    

Q.17.
? 16- .

.

.

.
.
. ,
. (___________________________). 

:   = 6 (  = 11)

   

/ . . . . .

     1 3 1 
1.      1  
2.      2  
3.        
4. ,
 ( )       

5.      1  
6. ,        
7.        
8. ,        
9. ,        

.

10.  ( .)       
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:   = 5 (  = 10)

   

/  a. b. c. d. e. f. 
1.  1   1 1 1 
2.  1    1  
3.  1   1 2 1 
4. 1   1 1  

5. 1   1 1  

6. 1      

7.
1   1   

8.  1   1   

b.

9.        

Q.18.  16-  ( )-
”.

Q.19.  16-  ( )-

.

2 3 5 9
10

1. :

2. 3 , 
( / ):

5 /
10 3.
( .

)
- 2 – 3 2

( .
)

3.  ( /
,

. .) 

1 1

4. -

5. 20  1.2  20 -

6.
:

- -

7. /
- -

8. : 4 - 6  6 - - 4

9. ,
:

1 / - - -

10
. : 17 25 5 20 19 

11
.

:
, -

12
. : - -

Q.20.  16-  ( )- -
.   

3 4 8 9

1.

2. -75 -80  -75  -76 

3.
,

 ( 3)
 ( / )

8-10 /  20 /  20 /
75 3

( .
)

4. ,   1 , 1320C, 30 2 / , 45 3 
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.
5. :  6  1.5  1.3  7 

6.  ( / ) 8-10 /  40 /  7 /  12 /

7.

8.
.

,

:

10.

Q.21.  16-  ( )- ,
?

[ ] 1. ,
[ ] 2. 
[ ] 3. 
[ ] 4. ______________________________).   

:  = 

?

 . 
1.

2. 3.  4. 

1. - - - - -
2. - - - - - 
3. - - - - - 
4. - - - - - 

- - - - -

b.2.4.

Q.22. ?
[ ] 1. .
[ ] 2. .
[ ] 3. .

:  = 11 ( =4) 
?

 . 

1.

.

2.

.

3.

.
1.  2 0 2  
2.  3 0 3  
3.  5 3 2  
4.  1 0 1  

  11 3 8  

Q.23. ?
[ ] 1. 
[ ] 2. 
[ ] 3.  (                                         ) 

:  = 6 

?
1.  2.

1.
  1 0 1 

2.  1 0 1 
3.  4 2 2 
4.  0 0 0 

  6 2 4 

Q.24.
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 (  ) .
:   = 13 (  = 2)

/
1.

2.
3.

1.  5   

 2.  2 1 1 
 3.  4 1 1 
 4.  1   
 5.   1 
 6.  2   

7.
  1 

 8.    1 
 9.  1   

b.2.5.

Q.25. ?  (
,

?
[    ] 1. 
[     ] 2. 
[   ] 3. -

?
  – : [    ] 1.  / [     ] 2. 

:   = 15 

?

1.   2 2 0 
2.  6 6 0 
3.  5 5 0 
4.  2 2 0 

15 15 0 

:   = 0 

?

1.   - - - 
2.  - - - 
3.  - - - 
4.  - - -

- - -

Q.26. ?
[ ] 1. 
[ ] 2. 
[ ] 3. 
[ ] 4. 

:   = 15 
?

1. 2.
3,

4. é

1.
  2  2   

2.  6  6   
3.  5  5   
4.  2  2   

  15  15   
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Q.27. ?
[   ] 1. 
[   ] 2. 

:   = 14 ( = 1) 

?

1.   2 2  
2.  6 5 1 
3.  5 5  
4.  2 2  

15 14 1 

(                                  ) 

Q.28. ?(
)

:   = 14

.   b. 

1.  1-   2  2 1 
2.  4 3 5 5 
3. 2-3  5 4 5 4 
4. 4-5  2 1 2 1 
5. 7      
6. 7      
7.      
8.      

Q.29.
?

[   ] 1. 
[   ] 2. 

:   = 13( = 2) 

?

1.   2 2  
2.  4 4  
3.  5 5  
4.  2 2  

13 13  

?
 ( $/ )

  1 23 23 23 
  2 28 32 23 

 1 33 33 33 
 3 87 150 40 

 1 65 65 65 
 /  1 65 65 65 

 1 15 15 15 
 1 320 320 320 

Q.30. ?
[    ] 1. 
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[    ] 2. 

:   = 12( = 3) 

?

1.   1 1  
2.  4  4 
3.  5 2 3 
4.  2 1 1 

12 4 8 

Q.31.  12 
?  (________) ¥  

( $/ )

1. 275

2.  476 
 400 
3.  1,800 
 500 
 1,620 
 1,000 

Q.32. ,
?

[    ] 1. 
[   ] 2. 

:   = 14 ( = 1) 

,
?

1.   2  2 
2.  5 3 2 
3.  5 3 2 
4.  2 2  

14 8 6 

If
:   = 6

1.  ( :
, , ) 4

2.
3. /  2 

4.  / 1

5.  /  1 
6.
7.

8.

9.  1 
10  2 

11 4

12    

Q.33. ,
?

[    ] 1. 
[    ] 2. 
[   ] 3. 
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[   ] 4. 5—

:   = 13( = 2) 

,
?

1. 2.
3.

4. 5—

1.  1 1    
2.  5 3  2  
3.  5 3  2  
4.  2 1 1   

13 8 1 4 0 

Q.34.
?

[   ] 1. 
[    ] 2. 

:   = 13( = 2) 

?

1.   1 1  
2.  5 4 1 
3.  5 5  
4.  2 2  

13 12 1 

,
?

, _________________________________ 
____________________________________ 

b.3 ,

b.3.1.

Q.35.
? (1- , 2-

)
:   = 12 ( = 3)

1.      6 2 3 1 
2.  0    

3. , 3 2  1 

4.  0    
5.  5 2 2 1 
6. , 7 2 3 2 
7.  2  1 1 

8. 5 3 1 1 

9. ä 28 11 10 7 



2.5

2-111

Q.36. ,
, ? (

)
[   ] 1.  ( )
[  ] 2. 
[  ] 3. 
[  ] 4.  ( ):__________________ 

:   = 13 

,
,

?

1. 2. 3. 4.  

1.
  1  1   

2.  6 3 1 2  
3.  7 3 3 1  
4.  2 1 1   

16 7 6 3  

Q.37. ,

?
 (____________)¥ 

:   = 8 ( = 7) 
 ( $/ )

1.   0 - - - 
2.  2 40 40 40 
3.  5 55 83 23 
4.  1 3 3 3 

Q.38.
 , 

.
.

………………………………………………………………. 
:  = 2 ( =13) 

b.3.2.

Q.39. ,
, ?

[  ] 1.
[  ] 2.  ( 41- )

:  = 14  ( =1) 

,
, ?

1.   2 2  
2.  5 4 1 
3.  5 5  
4.  2 2  

14 13 1 

Q.40.
?
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[    ] 1. 
[    ] 2. 
[    ] 3.  ( :_______________________) 
[    ] 4. 

:  = 14  ( =1) 

?

1. 2. 3. 4. 

1.  2 1  1  
2.  5 2  3  
3.  5 2 2 1  
4.  2 1  1  

14 6 2 6  

b.3.3.

Q.41.

? / ,   

:  = 13  ( =2) 

?

1.   2 1 1 
2.  5 4 1 
3.  5 2 3 
4.  1 1  

13 8 5 

Q.42.
?

[   ] 1. 
[   ] 2. 
[   ] 3. 
[   ] 4. 

:  = 13  ( =2) 

?

1. 2. 3. 4. 

1.  1 1    
2.  5 5    
3.  5 5    
4.  2 2    

13 13    

b.3.4.

Q.43. ?
[  ] 1. 
[  ] 2. 
[  ] 3. , ,
[  ] 4. 
[  ] 5. 
[  ] 6. 
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:  = 14  ( =1) 

?

1. 2. 3. 4. 5. 6. 

1.  2    2   
2.  5    5   
3.  5    5   
4.  2    2   

14 14   14   

Q.44. 43-  1  2-
?

[    ] 1. 
[    ] 2. 
[    ] 3. 

:  = 

43-  1  2-

?

1.  2.   3.

1.  - - - - 
2.  - - - - 
3.  - - - - 
4.  - - - - 

- - - - 

Q.45.
?

 :(____________) 3

Q.46. ?
[    ] 1. 
[    ] 2. 
[    ] 3. 
[    ] 4. 

Q.47. ?
[   ] 1. 
[  ] 2. 
[  ] 3. 

:  =4 

?

1. 2. 3. 

1.  - - - - 
2.  - - - - 
3.  - - - - 
4.  - - - - 

- - - - 

c.

Q.48. ,
?

:  = 6  ( =9)

 ( $/ )

1.  2 75 116 33 
2. ã 1 40 40 40 
3.  3 51 120 15 
4.  1 21 21 21 
5.  1 13 13 13 
6.  1 50 50 50 



2.5

2-114

7.    
8.    
9.    
10.  ( )    
11.  2 73 120 26 

Q.49. ,
?

 (   _______) $
:  =11 ( =4) 

 ( $/ )

1.   2 127 231 23 
2.  5 73 150 20 
3.  2 52 62 42 
4.  2 193 325 60 

Q.50. ,
?

:  =7 ( =8)

 ( $/ )

  2 188 333 42 

1.  5 36 63 26 
2. ã    
3.  3 41 63 26 
4.  1 33 33 33 
5.    
6.  1 26 26 26 
7.    
8.    
9.    
10.  ( )    
11.      

Q.51.
?

[  ] 1. .
[  ] 2.  ( 53- )

:  =10( =5) 

?

1.   1  1 
2.  4 1 3 
3.  4 1 3 
4.  1  1 

  10 2 8 

Q.52. ?
:  = 2

1.  2 
2.  2 
3.
4.
5.  2 
6.
7.  1 
8.  1 
9.
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10.  2 
11. 
12.
13. /
14.
15.    

d.

Q.53.
.

?
[    ] 1. .
[   ] 2.
[   ] 3. .
[     ] 4.  ( ):_________________ 

:  =10( =5) 

.

?

1. 2. 3. 4. 

1.
0     

2.  3 3    
3.  5 5    
4.  2 1  1  

10 9  1  

Q.54. ? ( )
(  ) 1. 
(  ) 2. 
(  ) 3. 
(  ) 4. 
(  ) 5. 
(  ) 6. 
(  ) 7. 
(  ) 8. 
(  ) 9.  ( ):_________________ 

:  = 14

1.  12 
2.  3 
3.  2 
4.  2 
5. 4

6.   7 
7.  5 
8.  4 
9.  ( ):_________________ 0 

Q.55.
?         

[   ] 1. .
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[   ] 2. 
[   ] 3. .
[   ] 4.  ( ):_________________ 

:  = 15 

?         
1.  2.   3.  4.

1.  2 2    
2.  6 6    
3.  5 5    
4.  2 2    

  15 15    

Q.56. ?
(  ) 1. 
(  ) 2. 
(  ) 3. 
(  ) 4. 

:  =14( =1) 
?

1. 2. 3. 4. 5. 

1.  2 1 1    
2.  5  3 2   
3.  5  4 1   
4.  2   2   

  14 1 8 5   

Q.57. ?
[  ] 1. 
[  ] 2. 
[  ] 3. 

:  =14( =1) 

?
1. 2. 3. 4. 

1.  2 2    
2.  5 3 2   
3.  5 3 2   
4.  2 2    

  14 10 4   

Q.58. ,
? ( )

(  ) 1. ,
(  ) 2. ,
(  ) 3. , ( ):_____________ 
(  ) 4. 
(  ) 5.  ( ):_________________ 

:  =14( =1) 

1. , 10
2. , 6
3. , (

):_____________ 2
4. 0
5  ( ):_________________ 0
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e.

Q.59.
. ,

:
 [                                                             ]

1. -
-

2.

-
-
-
-

3.

-
-

-

4. -
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“ ”
: 16- -

.
.
?  (

)
?

?
?  ( ,

, , )
? (  1, 2 

)
   1. 

 2. 
 3. 
 4. ,
 5. 
 6.  –

/ ? ( ,  2-3 ,
, , , )

...
...

      
      

       
       

       
      

      

     

      
      

:

[                     ].

   
   
   
   

?
/

: [            ]. 

   
   
   
   

, :

[                           ].
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:

1  1-   498*1

2  402*1

3  1-   240*1

4  0*2

5  III-  400*1

6  ( ) 90*2

7  120*1

8  190*1

9  300*1

10  200*2

11 -  225*1

12  NA*2

13   167*1

14  0*1

15  0*2

: *1 -

           *2 



2.6

2-120

2.6

2.6.1

a.

 ( )

, . -

.

b.

.

: 2005  2  18 

.

: 2005  9  17 

.

.

 6 

.

c.

- ,

, , ,

, ,

. -

.

 2-17: 

d.

.
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 2-18: 

2.6.2

a.

a.1 -

.

.

.

.

 2-86: 

 (
)

GIW

, ,  NH01 
NH02
NH03

, ,  NH04 
,  NH05 

,  NH06 
 NH07 

, , ,  NH08 
,  NH09 

, / ,
, , , NH10

 NH11 
 NH12 

NH13
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 2-87: 

 HW01 
 (H2SO4),  (HCl), 

 (HNO3),  (H3PO4),

 HW02  (CH3COOH),  (HCOOH), 

 HW03  (NaOH),  (NH3),
 (Na2CO3),

 HW04  (Hg, As, Cd, Pb, Cr, etc) 

 HW05 , , ,
, . .

 HW06  ( ,
), . .

 HW07  (
), . .

 HW08 , ,
,  ( ) . .

, HW09 , , , ,
,

, HW10 , , , .

, HW11

 HW12 --- 
,

 (APC) HW13 ,

 (HW01-HW13-
) HW14

a.2

,  / ,
.

: (1)  (2) - .

a.3

- , -
6

 3 
, .

-
-

.

.7

 2-88: 

10 11-100 101-500 501 
G01 ,  2,346 487 42 3 2,878 
G02 107 23 0 0 130 
G03 55 53 10 4 122 
G04 51 21 2 0 74 
G05 , 42 25 9 1 77 
G06 12 4 0 0 16 
G07 , 120 35 2 0 157 
G08 124 28 1 0 153 
G09 , 132 91 21 7 251 
G10 , 399 233 30 1 663 

 3,388 1,000 117 16 4,521 - 

                                                     
6 “ - " , VIII 2., 1) 

, ;  2) ,  3) 
, ,  4)  5) 

; ,
7 - -

.
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b.

:

 : 

: (1) 
 6  (2) 

 11 

.

.

.

 ( ,

, )

.

 2-89: 

G01 , 5 1 1 2

G02 2 1 1 2

G03 4 - 1 1

G04 1 1 1 2

G05 , 2 1 - 1

G06 3 1 2 3

G07 - - - -

G08 - - - -

G09 , - - - -

G10 1 6 - 6

18 11 6 17

.:  10 .

2.6.3

a.

a.1  ( )

a.1.1.

 18  7 

.  5 

.  6 

.
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 2 

.

a.1.2.

 9 

.

a.1.3. , ,    

- ,  4 

 1 , 2 -

,  1 

.

a.1.4. , , ,

,

 8 - , 3 

.  6  3 

 3 

.

 17  3 -

.

a.2 -

-  5  9 

- .

a.3

/
 18  8 .

.

 2-90: 

% (
/ ) .  /

G01 1 8,000 – 9,500 
G01  5,040 
G03 0.17 2,000 
G03  600 
G03  650 
G03 0.1 
G03  500 
G06 0.03 29 

a.4 -

-  7 

.  8  7 

.
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 2-91: -

:  = 8  % 

1. . 2 29 
2. . 2 29 
3. - . 5 71 
4. -  3 43 
5. -  4 57 

a.5

- : -  9 

 5  3 .

- :  10 -

.  3 

.

b.

b.1 ,

,

( , ) .

.

. :

.

, .

,

.

,

,

.

 There is a possibility that discharged HIW could have a negative affect 

.

b.2

 18  10 

,

 10  4  (  C, D, H 

J )  6 

.

 4 , H  J 
8

.  C  D  2 

                                                     
8 .
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.

.

 2-92:  ( )

G02 A 
G03 B 
G04 C 

 D 
G06 E 
G10 F 

 G 

 H 

 I 

 J 

b.3

.

18  5 
 ( , , , )

 ( ),
, .

b.4

-

.

, ,  8 

/ .

2.6.4

a.

a.1

.

.
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 2-93:  (
)

 ( / / )
 2-

G01 0.47 0.32 0.40 
G02 2.29 - 2.29 
G03 0.36 - 0.36 
G04 - 1.88 1.88 
G06 0.23 1.08 0.65 

(
/ )

0.86 - 0.86 

a.2

a.2.1.

.

10-

.

.
11-100     : 50 
101-500    : 300 
>501     : 750 

 2-94: 

11-100 101-500 >501 Total 

G01 , 24,350 12,600 2,250 39,200 

G02 1,150 - - 1,150 

G03 2,650 3,000 3,000 8,650 

G04 1,050 600 - 1,650 

G05 , 1,250 2,700 750 4,700 

G06 200 - - 200 

G07 1,750 600 - 2,350 

G08 1,400 300 - 1,700 

G09 , 4,550 6,300 5,250 16,100 

G10 11,650 9,000 750 21,400 

50,000 35,100 12,000 97,100 

a.2.2.

.

.

 64 .  46 

/ /  (15.7 / ) /  (13.8 

/ ) .
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 0.1 /

.

. ,

.

,

. , ,

.

 10 

4  6 .

,

,

.     

 2-95: 

*1

*1 

�

( ) ( ) ( / /
) ( / ) ( / /

) ( / )

, G01 2,878 39,200 0.40
15.7 - - 

G02 130 1,150 2.29 2.6 - - 

G03 122 8,650 0.36 3.1 - - 
  G04 74 1,650 1.88 3.1 0.03 0.1 

, G05 77 4,700 0.86*1
4.0 - - 

 G06 16 200 0.65 0.1 - - 
G07 157 2,350 0.86*1

2.0 - - 
  G08 153 1,700 0.86*1

1.5 - - 
, G09 251 16,100 0.86*1

13.8 - - 
  G10 663 21,400 0.86*1

18.4 - - 
4,521 97,100 --- 64.3 --- 0.1 

 ( ) *1:  (0.86 / / ) .

a.3

2010, 2015  2020 
 2005 - 2020 .

 (  + 
)-  2010  84.0 / , 2015  109.7 / ,

2020  143.4 / .

 2.2  2005  64.4 / -
2020  143.4 / .

 2-96: 

 ( / )  ( / ) ( / )
2005 64.3 0.1 64.4 
2010 83.9 0.1 84.0 
2015 109.6 0.1 109.7 
2020 143.3 0.1 143.4 

* .
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b.

-

.

,

.

:

.

.

,

.

, : .

,

.

c.

.

.

,

.

.

,

.

d.

.

,

.

.

.

 : 1968 

 : 185,000 /

   : 2 

    : 

,

 ( ) .

.
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.

,

.

e.

,

. ,

.

2.6.5

a.

a.1

Q1.

?

 2-97: -

:  = 18   
 % 

1. , 100% ( 3- ) 3 17 
2.  ( 3- ) 4 22 
3.  ( 2- ) 11 61 

  18 100 

Q2. ?

.

 2-98:  ( )

:   = 11   
 % 

1.
. 0 0 

2.
. 0 0 

3.
. 1 9 

4. ,
. 1 9 

5. ,
. 0 0 

6. , 2 18 

7.
. 1 9 

8. 1 9 

9. . 6 55 
10. 0 0 

 11 - 

Q3.

?
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 2-99:

:   = 16   (  = 2)   
 % 

1. , 100% (Q5- ) 5 31 
2.  (Q5- ) 2 13 
3.  (Q4- ) 9 56 

  16 100 

Q4. ?

 2-100:

:   = 6   (  = 3)   
 % 

1.
. 1 17 

2.
. 1 17 

3. ,
. 2 33 

4. ,
. 2 33 

5. ,
. 1 17 

6. . 0 0 
7.

. 0 0 

8. 0 0 
 7 - 

Q5.  (
) ?

 2-101: -

:   = 18 

- - / Fr.
( / )

NH01  1 6,000 
NH03  1 30 
NH06 , ,  1 2 

,  1 1,970 
G01

NH13  1 
 1 50 NH01
 1 406 G02

NH11  1 406 
 1 310 NH05

 1 120 
NH10  1 

 1 
G03

NH11
 1 120 

GIW  1 10 G06 NH08  1 50 
G10 NH01  1 

 16 9,474 

a.2

Q6. ?

 2-102: -

:   = 18   
 % 

1. , 100% (7- ) 9 50 
2.  (10- ) 9 50 

  18 100 
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2-132

Q7. ?

 2-103:

:   = 9   
 % 

1. . (9- ) 5 56 
2. .  1 11 
3. /

.
3 33 

  8 100 

Q8. ?

 2-104: -

:   = 
4    

%
1.  0 0 - 
2.  2 50 /
3. 2 50 , , ,

 4 100 - 

Q9.
?

 2-105: 

:   = 9   
 % 

1. . 8 89 
2. ,

.
1 11 

3.
.

0 0 

4.
.

0 0 

5.  0  
 9 - 

a.3

Q10.
?

 2-106: 

:   = 13   (  = 5)   
 % 

1.  5 38 
2. . 8 62 

 13 100 

Q11. 10-  “1. ”
.

G01

,
 : 

 : 

G03
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2-133

Q12.

?

 2-107: -

:   = 17   (  = 1)   
 % 

1.  2 12 
2. . 15 88 

 17 100 

Q13. 12-  “1. ”

.

/

G01

Q14.

?

 2-108: -

:   = 17   (  = 1)   
 % 

1. , 100% (15- ) 4 24 
2.  (16- ) 12 71 
3.   (16- ) 1 5 

  17 100 

Q15. ,

?

 2-109: -

:   = 4 
 Fr.

G01  1 
, , ,  1 

G02  1 
G10 1

 4 

a.4 ,

Q16. , ?

-

-

-

 2-110: ,

:   = 17   (  = 1)   
 % 

1.  8 47 
2.  3 18 
3.  6 35 

 17 - 

a.5

,
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Q17.

, ?

 2-111: ,

:   = 17   (  = 1)   
 % 

1.   3 18 
2.  (Q.19- ) 14 82 

 17 100 

Q18. ,

, ,

. (  1-1,  1-2-

,

)

b.

Q19.

?

 2-112: -

:   = 17   (  =1)   
 % 

1. . 9 53 
2. ,

. 5 29 

3. ,
.

3 18 

4. 0 0 
 17 100 

Q20.

?

 2-113: - ,

:   = 15   (  = 3)   
 % 

1. , . 10 67 
2. , ,

.
4 27 

3. ,

.
1 6 

 15 100 

Q21.

?

 2-114: 

:   = 14   (  = 4)   
 % 

1. , . 9 62 
2. , ,  5 38 
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.
3. , ,

. 0 0 

 14 100 

Q22.

?

 2-115: -

:   = 14   (  = 4)   
 % 

1.

.
6 43 

2.

.
2 14 

3.

.
1 7 

4. ,

.
4 29 

5.  1 7 
 14 100 

c.

Q23.  (

) ?

[     ]  1.  ……………..% (…………………………. .  / )
[     ]  2. .

 2-116: -

:   = 14   
 % 

1.  8 57 
2.  6 43 

 14 100 

 % .  /
G01 1 8,000 – 9,500 
G01  5,040 
G03 0.17 2,000 
G03  600 
G03  650 
G03 0.1 
G03  500 
G06 0.03 29 

Q24.  ( ,
, , ) ,

?

[     ]  1. …… .  / , ……. .  / 3

 … .  / , …. .  / 3

[     ]  2. .

 2-117: 

:   = 18   
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 % 
1.  9 50 
2.  9 50 

 18 100 

.  /
G01 5,040 
G03 3,067 
G09 1,644 
G03 650 
G03 950 
G04 500 
G04 300 
G06 500 
G06 60 

Q25.
?

[    ]  1. . (

)

[    ]  2. .

 2-118: 

:   = 11   (  = 7)  
 % 

1.  3 27 
2.  8 73 

 11 100 

No
( ,

)
1   (US$/  or US$/ 3)
2   (US$/  or US$/ 3)
3   (US$/  or US$/ 3)

Q26. ,
 ( , , )

?

 2-119: 

:   = 14   (
= 4) 

 % 
1.  9 64 
2. . 5 36 

 14 100 

Q27.  ( ,
)

?

 2-120: 

:   = 13   (  = 
5)

 % 
1.  5 38 
2.  8 62 

 13 100 

Q28.
( , ) ?
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2-137

[     ]  1. . (
)

[     ]  2. .

:   = 5   
 % 

1.  2 40 
2.  3 60 

 15 100 

.  /
G03 931 
G03 166 

d.

Q29.
?

 2-121: 

:   = 15   (  = 3)   
 % 

1. 7 47 

2.
.

8 53 

 15 100 

Q30.

? ( )

 2-122: -

:  = 7   (  = 1)   
 % 

1.
. 2 29 

2.
. 2 29 

3.
. 5 71 

4.  3 43 
5. ,

. 4 57 

6.  (- , - ) 0 0 
 16 --- 

Q31.

? ( )

 2-123: 

:   = 7   (  = 1)   
 % 

1. , . 2 29 
2.  ( )

. 5 71 

3.
. 4 57 

4. 2 29 

5. , 5 71 

6.
. 3 43 
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7.
. 3 43 

8.  0 0 
 24 --- 

:

1   G01 

2   G01 48 8 56 

3 ,  G01 170 32 510 

4 ,
G01 300 40 340 

5  G01 420 5 425 

6   G02 98 11 109 

7   G02 30 4 34 

8  G03  1,670 

9   G03 410 80 490 

10   G03 260 25 285 

11   G03 600 60 660 

12 G10 21 5 26 

13   G04 70 16 86 

14  G04 28 10 38 

15  G05 47 8 55 

16   G06 37 7 44 

17  G06 6 1 7 

18   G06 45 15 60 

1 , * G01 --- --- --- 

2   G04 255 28 283 

3   G10 25 1 26 

4 ,  G01 23 12 35 

5 * G02 --- --- --- 

6 * G06 --- --- --- 

7 * G04 --- --- --- 

8 * G03 --- --- --- 

9   G10 16 4 20 

10  G02 20 20 40 

11   G10 

12   G10 803 164 967 

13  * G06 --- --- --- 

14 G10 10 5 15 

15  G10 5 1 6 

16  G06 110 5 115 

17   G05 250 60 310 

 *: .
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2.7

2.7.1

.

 2005  2 ,

. :

;

; ,

.

;

,

,

 2005  8 . ,

,

. ,

. :

 12 ; , 4 
, 1 , 4 

 3 ;

92

2.7.2

a.

:

,
,

,

.

b.

b.1

 3 .

.

,
.

.

b.2

,

.
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 2-124: ,

1 , 14- 357019
99149051

2  / / 99889437

3  / / ,  357019 
4  / /  16-   99171949 
5  / /  ,               91819781 

6  ,               341577 

7 , 8-   329118 

8
, 2-   99190966 

450892
9 , 4-   341257 

1
2

c.

.

c.1 « »

 1994  4-

.  700 2

.

 / / ,

.

/ / .

 2-125- .

 2-125: - .

 / / / /  ( /

1 RW02-1  300 350 500-700 
2 RW02-2  20 50 200-250 
3 RW06-1  900 1000 500-600 
4 RW06-1  700 850-1000 300-350 
5 RW06-2  40 50 5000-8000 
6 RW06-3  2300 2400 500-800 
7 RW06-4  900 1000 400-450 
8 RW06-5  900 1000 600-700 
9 RW06-6  200-300 400 100-150 

10 RW07-1  10-150 15-200 1000-1500 
11 RW12  1000-2000 1200-2500 100-150 



2.7

2-141

,

c.2 “ ”

 1996 

.  600 2

.  0,5-1 ,  5000-10000 

.

,

 / /

.

2-126- .

 2-126: 

/ / / /  ( / )
1 RW01-2 50-100 100-150 40-50 

2 RW02-1  200 300 50-70 
3 RW02-2  50 70 30-50 
4 RW06-1  500-600 700 

40-50 
5 RW07-1  10-100 15-150 200-350 
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2-142

c.3 “ ” -

 2002 

.  40 2

.  0,5-0,7 ,

 20000 .

,

 / /

.

2-127- .

 2-127: 

/ / / /
( /

1 RW07-1   50-100 60-150 50-60 
2 RW06-1  550-600 650 40-60 
3 RW02-1  550-600 650-750 30-50 
4 RW02-2  50 70 300-400 
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c.4 “ ”

.  2004  4-

.  1100 2

.

,

 / /

.

2-128- .

 2-128: 

/ / / /  ( / )
1 RW02-1  200-300 350-400 40-50 
2 RW02-2  50 70 30-50 
3 RW06-1  700 800 200-350 
4 RW06-1  600-900 650-950 - 
5 RW07-1  5-100 20-150 300-350 
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c.5 “ ”

.  2003  11-

.  40 2

.  0,2-0,3 ,

 0,35 .

,

 / /

.  2-129- .

 2-129: 

/ / / /
( / )

1 RW02-1  300 400 45-50 
2 RW02-2  40 70 25-30 
3 RW06-1  700 800 150-250 
4 RW07-1  10-100 20-150 300-350 

c.6 “ ”

“ ”

 1992  8-  10-

.  24 , 40,8 ,  58,8 ,

800 2 .

, .  2000 

.  2-130- .

 2-130: 

 / /
( / )

1 RW01-1   20-25 500 
2 RW01-2   15-20 300 
3 RW01-3 20-25 1200 

       

 / /

.
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.

 « - » -

 1  6,4 .
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2-146

 / , . /  12 

.

c.7 “ ”

“ ”

.  2001  8-

.  500 2

.

, , .

 1 -  100 .  50

.

c.8 “ ”

“ ”  2004  9-

.

, , ,

.

 240 2  50 

, 1  5 .

,

, , ,

.  1 -  100-150 .

 400 .
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, .

2-131- .

 2-131: -

1  200 /
2  60 /
3  50 /
4   50 /
5   2000 /

.

c.9 “ ”

“ ”  “ ”  51%-

 “ ” -  49% 

 2002 

,  483,3 
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2-148

2

.  2016 2 ,

.

- -

 2002  3 

.        

 2-132: 

Ä
( / )

1 2002 700 
2 2003 810 
3 2004 1335 

 2895  633 ,

4160,0 , 24 .

 640-1300 

 2 . 1 

150000-180000 , 1  40000-60000 

.  2-133- .

 2-133: 

/ / / /
( / )

1 RW02-1   1  400-480 - 1000 
2 RW02-2  1  - - - 
3 RW06-1   1  700-800 - 700 
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c.10

 2  50-150 

,  200-3000 . ,

, , ,  5-80 

.

d.  (

)

 2-134 - .

 “ ”

 “ ” .

 2-134: 

 ( )  ( / )

.

1  20-25 - 1,700 510 
2 50-100 100-150

345 135

1  200-300 350-400 1,807 1,807 
2  20-50 70 

382 382 
3  100-150 - 450 328 
1  550-900 700-1200

2,135 2,135 
2  40 60 6,500 6,500 
3  2300 2400 650 650 
4  900 1000 425 425 
5  900 1000 650 650 
6  200-300 300-400 125 125 

  1  5-150 20-100 2,525 2,525 
     Total 17,694 16,172 

e.

,

.

, , ,

.

.

.

.

 85-  90 

.
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2-150

 30%- .

.

,

.

.

,

.

.

,

. ,

.

 200-  3000 

.

 50-

150 .

2.7.3

a.

,

.

b.

 ( , )

,

c.

c.1 ,  ( )

,

,

.

.
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, .

c.2

..

c.2.1.

,

,

.

 ( )

 37 , :

9  9 ,  21  13 , 8 

, 1 ;  1 

 1 ;

 3  1 

.

 4,  6, 

 3,  2 -  8 

.

c.2.2.

-

.

228 .

 2-135: 

1.   25 
2.  44 
3.   67 
4.   31 
5.  39 
6. -   22 

  228 

.

.  9 

 219 .

 2-136: 

/ . / / /
1.   -80.0  116 
2.   < 80.0-200.0  76 
3.   < 200.0-3.000.0  34 
4.    < 3.000.0- 2 

   228 

c.2.3.
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.

.

   500 /

   2,000 – 3,000 /

    4,000 – 9,000 /

    2,000 /

    1,750 /

 2-137: 

/ /

1   NA NA NA 

2  4,320 300 0 kg 

3  1,200 200 NA 

4  8,640 (p/day) 0 0 

5  (PET) NA NA NA 

6  (PET) 1,000-2,000 1,000 0 

7  (PET) 2,000-3,000 1,000-2,000 0 

8  5,000 2,000-3,000 5,000 

9  5,000 2,000-3,000 5,000 

10   2,000 1,000 20,000 

11  2,000 1,000 20,000 

12 3,500 1,750 40,000 

NA-

c.2.4.

 228 

108 .  120 

.

, , , ,

, . :

108  92 

.

 2-138: 

( / )*1

40 10.9 

 + 
2 0.2 
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2-153

 + 
6 2.2 

 20 21.2 
  24 4.5 

25.7

  92 39.0 
( ) *1: ,

 20 , 32 ,  20 ..

 21.2 / ,

 4.5 /  25.7 

/  16 

/

 10 / .  2005  8  1-

.

d.

;

, ,

.

- .

;

.

- .

;

.

 25.7 .   

 2-19: 

;

 228 

. 205  8  1-
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2-154

.

 ( ),

 (43%), 

(22%)  (26%) .

,

. ,  3 . 108 

 39.0 .

;

 23  3  

, 4  1 

.

 8 : 0.5 

, 7  1.75 .

, -

.

,

.  PET ,  (

- ) .

.

.
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2.8

2.8.1

a.

.

,

.

,  ( )- ,

 ( )

, .

- .

, ,

, , , , ,

, ,

.

-

.

.

 1. 

 2. , ,

, , , , ,

1. , :

a. ;

b. , ;

c. , , ;

d. ,

;

e. - ;

f. .      

2. , , , ,

, . ,

:

a. ;

b. , ;

c. ;

d. , , .

3. , ;

4. , , , ;

5. , .

b.

b.1
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10.4 

:

, , ,

,

,

, , , .

.

- .

, , . -

-

.9

b.2

.

.

.

.

: -
 1: - , ,

 2: 
 3: 
 4: 
 5: -

.

.

.

c.

c.1

,

.

                                                     
9 - .
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2005  9 ,

 1024 .  717 

.

 2-139: 10

  163 
 95 
  136 

-  54 
 69 

 190 
 3 

 6 
  1 

  717 

-

. , 11

 15  2 (13%) 

.  78 

.

c.2

.

.12

 2-140: 2004 

,

, ,

,

,

 0 0 0 0 0 0 0 0 0 0.6 0.6
 1341 0 0 53 0 0 0 0 639 0 2032

3 5 106 700 504 0 0 0 449 0 1767

 34989 7147 4404 2990 6392 412 1853 3387 2369 3635 67558
 36333 7152 4510 3743 6896 412 1853 3387 3456 3635 71377

.
1US$=1,200

30.3 6.0 3.8 3.1 5.8 0.3 1.5 2.8 2.9 3.0 59.5

% 51 10 6.3 5.2 9.7 5.8 2.6 4.7 4.8 5.1 100

 5  3 . .

.

                                                     
10 - -
11 .66/1476/ 2005.09.06,  08.26-08.30, 09.01-09.05 
12 2004 ,
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 2004 

.  21  1 

 135  1 

.  2004  457 

.

5 .

c.3

c.3.1.

.

,

.

 2-141: 13

,  ( )
 2004 

1999 1 2,500 2,325 684
2001 7 350 1,584 1,246
2002 23 11,032 9,097 3,093
2003 102 52,184 35,036 26,430
2004 310 67,174 48,330 39,924

.

 2-142: 

( 2)

1970 533,000 21,400 98,300
1980 1,030,300 35,100 175,500
1990 1,967,500 81,200 393,100
2000 2,468,800 77,000 409,300
2001 2,487,800 77,800 412,200
2002 2,542,400 80,300 419,700
2003 2,648,500 82,800 427,300
2004 2,790,400 91,600 458,200

.

c.3.2. ,

, .14

 2-143: 

 ( )  ( )
( )

2001 3.3 2 920 
2002 4.4 6 1,753 
2003 9.2 1 1,854 
2004 6.76 2 3,230 

                                                     
13 2004 ,
14
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.

 2-144: 

 ( 2)  ( )
2001 29,242 253 
2002 56,580 556 
2003 26,388 261 
2004 79,935 1,300 

2.8.2

,

.

a.

.

. ,

, ,

.

.

b.

,  9 

 7 .

c.

 50 

. .

d.

.
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d.1

, , :

:

:   

:

1. :       A:

,

: ,

: ,

        ( , , ,
)

:

,

:  (      )

2. :

: 2

2

2

:

:

   

:

3.

?

A: .

: .

: , : .
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ii
)

4
5

6
7

8

?
? 

(
,

3
, ,

.
.)

?

?
1: 2: 3: 4:

.
.

5:
,

6
:

?

1
.

  
 

 
 

 
 

2
.

 
 

 
 

 
 

3
.

  
 

 
 

 
 

4
.

 
 

 
 

 
 

5
.

 
 

 
 

 
 

6
.

  
 

 
 

 
 

7
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2.8 Барилгын хог хаягдлын судалгаа  

 2-162

iii) Барилгын хог хаягдлын урсгал  

 
2.8.3 Судалгааны дүн  

a. УБ хотод өдөр тутам гарах барилгын хог хаягдлын хэмжээ 

Барилгын хог хаягдлын судалгааны дүнг Хүснэгт 2-148, Хүснэгт 2-149, Хүснэгт 2-150 
үзүүлэв. 

Шинээр орон сууцны болон үйлдвэрлэл, үйлчилгээний барилга барьж буй арванхоёр 
(12) компанийг сонгон авч тэдгээр нь нийт 6.2 сая м2 талбай бүхий барилга барьж 
төслүүдийн нийт төсөвт өртөг нь 6.083 төгрөг болж байна. 

Барилгын засварын ажлын хувьд долоон (7) компани болон хорин нэгэн (21) хувь 
хүмүүсийг сонгож тэдгээр нь нийт 6,800м2 талбайд засварын ажил хийж байгаа бөгөөд 
нийт төсөвт өртөг нь 242.7 сая төгрөг болж байна. 

Газар доорх дэд бүтцийн засвар хийдэг долоон (7) болон авто замын гурван (3) 
компанийг сонгон авч тэдгээр нь нийт 2.300 м урт газар доорх дэд бүтцийн засварын 
ажил хийж нийт төсөвт өртөг нь 78.3 сая төгрөг, авто замын засварын ажлын хүрээнд 
нийт 351,571м замын ажил гүйцэтгэж нийт төсөвт өртөг 42,078 сая төгрөг болж байна. 

Гарч буй хог хаягдлын хэмжээ болон барилгын ажлын гүйцэтгэлийн талбай эсвэл 
төсөвт өртөгийн харьцааг энэхүү барилгын хог хаягдлын судалгааны дүн болон тухай 
барилгын нэгж талбай болон нэгж төсвийн ажлын гүйцэтгэлээс хаягдах барилгын хог 
хаягдлын хэмжээн дээр үндэслэн тооцоолж Хүснэгт 2-145 үзүүлэв. Барилгын хог 
хаягдлын нэгж жинг (1м3) 1 тонн гэж үзнэ. Бусад барилгын объект дээр дахин ашиглаж 
байгаа ухсан шороог гарч буй хог хаягдлын хэмжээнд оруулж барилгаас хаягдаж 
байгаа хэмжээнээс хасаж тооцно. 

Хүснэгт 2-145: Төслийн талбай болон төслийн төсөв дээр үндэслэн хийсэн 
барилгын хог хаягдлын хаягдах хэмжээ  

 Хаягдал 
(т) 

Төслийн 
объект (м2)

Төслийн төсөв 
(1,000 төг) 

Хаягдах хэмжээ 
(тонн/м2) 

Хаягдах хэмжээ 
(тонн/1,000төг) 

Шинэ барилга 903.88 6,238,006 6,083,000 0.000144898 0.00014859
Засвар  317.464 6,800 242,700 0.04668588 0.00130805
Газар доорх 
дэд бүтэц 

190.14 
 

2,300
(м)

78,300 0.047886957 
(тонн/м) 

0.001406641
 

Зам 1,742 351,571
(м)

42,077.6 0.004954902 
(тонн/м) 

4.13997E-05
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 2-145-

 2-140-  2004 

.

82.5 /  2-146 .

 2-146: 

, ,

,

,

( )
36,333 7,152 4,510 3,743 6,896 412 1,853 3,387 3,456 3,635 71,377

( /1,000
)

1.4859 

x 10-4

1.4859 

x 10-4

1.4859

x 10-4

1.4859

x 10-4

14.0664

x 10-4

14.0664

x 10-4

4.13997

x 10-5

14.0664 

x 10-4

13.3849 

x 10-4

13.0805

x 10-4
---

( / )
5,398.7 1,062.7 670.1 556.2 9,700.2 579.5 76.7 4,764.3 4,625.9 2,667.3 30,101.6

( / )
14.8 2.9 1.8 1.5 26.6 1.6 0.2 13.1 12.7 7.3 82.5

b.

“ ?”  50 

 2-147 .  “

”  16 .

 “ ”

.

 36 

.

 2-147: 

 % 

1   27 54 
2  2 4  
3    1 2 
4    1 2 
5   1 2 
6  / / 1 2 
7  / / 1 2 
8    16 32 
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2.8.4

 2005  9 

 23-  10  29- .

a.

.

b.

.

.

c.

.  2005  10 

.

 2-20: , 2005  10 
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 2-151: 

1 100m3 CW:89% 
IW:8%
GW:3% 

 (64%) 
(10%) 

 (10%) 
 (1%) 

 (3%) 
 (3%) 

 (1%) 
 (5%) 

 (2 %) 
 (1 %) 

2 30m3 CW:100% 
IW:0%
GW:0% 

 (90 %) 
 (5 %) 

 (5 %) 

.

3 800m3 CW:95% 
IW:5%
GW:0% 

 (34 %) 
 (30 %) 

 (15 %) 
 (5 %) 

 (5 %) 
 (2 %) 

 (1 %) 
 (1 %) 

 (1 %) 
 (1 %) 

 (2 %) 
 (2 %) 
 (1 %) 

.

 7 
.
 “ ”

.

4 3,000m3 CW:87% 
IW:6%
GW:7% 

 (15%) 
 (30%) 

 (10%) 
 (20%) 

 (2%) 
 (5%) 

 (1%) 
 (2%) 

 (5%) 
 (3%) 

 (1%) 
 (3%) 

 (1%) 
 (7%) 

.
2

.

.

.

5 20 m3
CW:0%
IW:0%
GW:100% 

 (100%) 

.
 6 

.

6 2,000 m3
CW:29%
IW:1%
GW:70%

 (80%) 
 (5%) 

 (10%) 
 (1%) 

 (1%) 
 (1%) 

 (1%) 
 (1%) 

7 500 m3
CW:30%
IW:0%
GW:70%

 (70%) 
 (25%) 

 (3%) 
 (2%) 

.  11 

.
8 1,300 m3

CW:95%
IW:0%
GW:5% 

 (10%) 
 (5%) 

 (5%) 
 (80%) 

“ ”
.

9 1,200 m3
CW:80%
IW:15%
GW:5% 

 (27%) 
 (30%) 

 (10%) 
 (3%) 

 (5%) 
 (5%) 

 (10%) 
 (10%) 
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10 1,200 m3
CW:90%
IW:5%
GW:5% 

 (27%) 
 (50%) 

 (10%) 
 (3%) 

 (5%) 
 (5%) 

General Waste is Ger Waste. 

11 500 m3
CW:90%
IW:5%
GW:5% 

 (20%) 
 (50%) 

 (10%) 
 (5%) 

 (15%) 

12 500 m3
CW:79%
IW:11%
GW:10%

 (40%) 
 (16%) 
 (5%) 

 (2%) 
 (10%) 

 (3%) 
/  (5%) 

 (5%) 
  (1%) 

 (3%) 
 (10%) 

13 1,200m3 CW:86% 
IW:4%
GW:10%

 (71%) 
  (5%) 

 (10%) 
(1%)

 (3%) 
 (10%) 

14 250m3 CW:97% 
IW:3%
GW:0% 

 (40%) 
 (20%) 

  (3%) 
 (5%) 

 (32%) 

15 550m3 CW:99% 
IW:0%
GW:1% 

 (70%) 
 (24%) 
 (5%) 

 (1%) 

CW: , IW: , GW: 

2.8.5

.

2004 

 82.5 / .

 -20 

.

.

.

 2-152: 2004

4-9 10-3
110.6 /   54.5 /
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-  2005 

 13,000 3 ,

( ) .
15,  2006  65,500 3

.

 80 .

2.8.6

 10%, 

 5% .

.

,

.

 2-21-

.

: ,
:

 2-21: 

                                                     
15 2006  9 

.
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.
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2.9

2.9.1  3 

a.

 ( , )

.

,

.

b.

.

 2-153: 

2003 12 
2004 01 

07
 2004 

08
07

 2004 
08

 2003 12 
 2004 07 

( ):

 ( )

 12 

.

.

c.

c.1

.

 2-154: 

 ( 3)
/ / 3/ 3/

2003 12 3,918 126 23,702 765 
2004 01 3,930 127 24,216 781 

07 4,435 143 26,966 870 
2004

08 4,798 155 29,423 949 
07 230 7 1,404 45 

 2004 
08 304 10 1,786 58 

2003 12 227 7 807 26 
2004 07 142 5 652 21 

 - - 17,984 --- 108,956 --- 
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 7 

.

 2-155: 7 
 : 3

2003 12 4,867 --- 3,006 2,223 807 3,748 9,858 24,509 

01 4,354 2,288 3,471 1,924 --- 4,217 7,962 24,216 

07 4,289 6,198 3,422 3,735 652 4,037 6,689 29,022 2004

08 4,675 6,356 3,495 4,284 --- 4,416 7,983 31,209 

  18,185 14,842 13,394 12,166 1,459 16,418 32,492 108,956

 : ---; .

.

 2-156:  (7 )
 : 3

1  1,202 706 1,092 45  1,047 1,501 5,593

2  9,900 8,518 4,741 3,379  10,506 5,244 42,288

3  1,954 2,837 6,905 1,517 1,459 2,907 22,585 40,164

4  45 1,097 12 1,708  658 153 3,673

5  5,084 1,684 644 5,517  1,300 3,009 17,238

 18,185 14,842 13,394 12,166 1,459 16,418 32,492 108,956

c.2

 12 .

 2-157: 

.  ( ) ( 3) ( / 3)

1  3,500 3.9 0.18 

2  (4 m3) 3,600 3.7 0.48 
3 M-53 4,100 9.6 0.17 
4  (8 m3) 5,100 7.5 0.31 

5  (3 m3) 3,550 2.9 0.50 

6  3,800 5.5 0.40 ,

7 -3206 14,000 21.7 0.35 

(
)

8 Ko 450 6,550 11.5 0.19 ,

9 -554 4,900 20.1 0.28 ,

10 -130 (
 45085) 

5,300 10.0 0.22 ,

11 Ko-440 4,800 8.6 0.23 

12 -555 5,200 15.0 0.37 ,

d.

d.1 .
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.

 2-158: 

 ( 3)
/  % 3/  % 

 137.8 90.4 841.3 91.8 
 8.5 5.6 51.5 5.6 

 6.0 4.0 23.5 2.6 
 152.4 100.0 916.3 100.0 

. .

.

.

 0.51 3

0.32 3 .

 2-159: 

(( 3/ )
53,464 58,181 39,378 35,768 8,594 48,269 95,526 339,180

(2005)
160,982 178,809 124,640 82,787 25,259 108,480 185,634 866,591

( 3/ / )
0.33 0.33 0.32 0.43 0.34 0.44 0.51 0.39 

d.2

 0.32 / 3,  0.28 

/ 3 .

.

 2-160: 

 ( / 3)
 ( ) 0.32 

 ( ) 0.28 
 0.31 

d.3

 0.3 / 3

.

 250-  320 .

 2-161: 

( 3/ ) / /
2003 12 24,509       7,598 253 

01 24,216       7,507 250 
07 29,022       8,997 300 2004
08 31,209       9,675 323 
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2.9.2

a.

a.1

 2005  4 

 2005  12 . 9 

. :

.

.

, ..

.

 2-22: 

.

OEAAI  ~OEOOOU I  OI AU I  Oa AEa DNa I  OYA

OI A  A ~EO  AAOI I AO EI U   A EIEi aai ad A.Cai aai aae

A.Cai aai aaeA?eoyo ay.

O aeaanai

OYI A EO  Os I AEOU I  AAED

ADa I OEE Oa Ea AEa Aa a

"I I I EI A AAD" OEi i i ai e

i ade o eo d

05-01

a?o oooaan

AO

1

oooaan

1

2

A

B

3.  Ooi od aaoi i  oaaoai  /cai /

2.  Aaoi i ao ei u  aei  oyi aeo ooooodoi a

1

Ooeoaeoa aoe aaoi  cai  oaeaae

Ooeoaeoa aoe yaaai  cai  oaeaae

Oyi ayaeyayy

Ooeoaeoa aoe aadeeaa 

1.  Oyi aeou i  aaed

Oi ai doi eei eo

ADa I OEE Oa Ea AEa Aa a .  M1:100

1

2
5

4

4

3

3

4.  I ai aon

5.  Aaoi  cai  oaeaae

 2-23: 
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Oaeeaad

€1. Oa aadeeaa i u Oeaai oeooou i  oi au i  oyaeei  oayaaaeu a aeai yo 

€i ??eya eei  aaeu i  aaedi u  ci deoeaeoae aaaou i  ooi aoi  aei ei i  

€oai aoae, i i ai i  oo eeo a?oee i ya aaaoad aadeeaa ai ei i .

2. Oa aadeeaa i u oaeeei  i ooooea oaooo o?eo  ao eaeao adaeei  

aaeeaaaaoae aaeoaad ooeoaeoa.

O-2

X-1

X
-1

 

O
-2

O
-2

O-1

€I aoaeei adai eo

Aai c a=32i i

I i ai i  aai i odoo 75o150i i (h)

Ydan ooaoi  aoeaaeaa a=150i i

Aai cai  aai aae  a=32i i

A??aei  oaac

2.60

-0.30

I aoei e A-A

Oyi aeou i  aaedi u  aaeaooeaeo

2.20

-0.02

2

2.15

2.00

0.00

0.80

-0.05

A

1

A

1 2

B

A

Oyi aeo u i  aaedi u  aaeaooeaeo

i ade

2

oooaan

AA

o eo d

a?o oooaan

05-01

Ei aai ad

"I I I EI A AAD" OEi i i ai e

A.Cai aai aae

O aeaanai

A?eoyo ay. A.Cai aai aae

OI A  A ~EO  AAOI I AOEI U   A EI

OEAAI  ~OEOOOU I  OI AU I  Oa AEa DNa I  OYA

OYI A EO  Os I AEOU I  AAED

X-1

 2-24: 

a.2

 2005  12  26- .

.  24  2 

.  1 .

.

- , ,

,

.

.

.

2006  1  3- .

.

.

.

.
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 2-25: 2006  1  26-

a.3

-
.

 VC-402 
.

. -
.
- -

-
.

 2-26: 
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a.3.1.

(1) -  (  VC-402) 

“VC-402”

.

 2-27: 

 (  + )

 ( )

.

,

 ( )

.

, ,

.

.
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 2-162: 

1.  SeqID 
SeqID- .

2. TicketID TicketID 
.

3. TruckID  ( )

TruckID 

.

4.  CompanyID 

5.  DistrictID .

6.  KhorooID .  “All” 
.

7.  WasteID 
8.  InDate 
9.  InTime 

10.  OutDate 
11.  OutTime 

12.  GrossWeight  ( )  = 
+

13.  TurckWeight  ( )

14.  NetWeight  =  – 

(2)

(1)  UPS ( , )

 UPS . UPS 

 10 .

.

(2)

.  USB 

- .

(3)

 hard 

.

.

.

(3)  ( )

 Weighbridge Database System (WBDB) 

 . 

,

,

. WBDB  Microsoft Access 2003 
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.

 WBDB  “txt” 

 DB .

 WBDB .

WBDB

,  Excel 

.

 2-28: 

(4)

WBDB- .

.

WBDB .

 WBDB  Microsoft Excel 

.
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b.2

2005  12  26-  2006  6  19  176 

.

 ( , ,

)

, ,

,

, ,

,

,

,

,

,

b.3

b.3.1.

.

.

.

 100 .

.

 418.6 /  411.2 / .

.

 2-164: 

/

  ( ) ( /
)

( /
/ ) ( ) ( /

)
( /

/ )
2005/12 6 120.7 350.6 2.9 120.7 343.1 2.8
2006/01 31 114.0 329.1 2.9 114.0 322.8 2.8
2006/02 28 112.7 315.3 2.8 112.7 308.5 2.7
2006/03 31 130.5 410.3 3.1 130.5 402.6 3.1
2006/04 30 135.7 473.2 3.5 135.7 465.4 3.4
2006/05 31 134.1 516.3 3.9 134.1 508.3 3.8
2006/06 19 126.0 506.7 4.0 126.0 498.7 4.0

176 22,082 73,681.6 - 22,082 72,379.0 - 
125.5 418.6 3.3 125.5 411.2 3.3
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b.3.2.

.

.

.

 ( )

.

-

. -

, .

.

(1)

 2-165: 

01 -
02 -
03 -
04 -
05 - -
06 -
07

08
—

 2-166: ,
 (2005/12/26-2006/06/19 : 176 )

( / ) ( / )

01  2,908 16.5 56.1 
02  3,998 22.7 72.2 
03  3,939 22.4 73.6 
04  2,691 15.3 52.4 
05 -  837 4.8 11.6 
06  2,078 11.8 36.8 
07  1,907 10.8 40.9 
08  3,724 21.2 67.5 

 22,082 125.5 411.2 

(2)

6  19-

.  674 .

 ( )
01  27 
02  30 
03  22 
04  20 
05 -  11 
06  17 

127

07  213 
08  334 

 674 
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b.3.3.

.  5 . - ,
5 .

 2-167: 

01 , . .

02 .
.

03 .
.

04-01 / / -
,

.

04-02 -
.

04-03 .

04-04 -
.

04-05 .

(1)

.

 2-168:  – 
(2005/12/26-2006/06/19) 

 ( / ) ( / )
01 2,019 11.5 38.0 
02 2,536 14.4 37.5 
03 1,310 7.4 21.2 
04 2,246 12.8 43.5 
05 - 467 2.7 6.3 
06 1,042 5.9 15.9 
07  21 0.1 0.4 
08  82 0.5 1.1 

 9,723 55.2 163.8 

(2)

.

 2-169:  – 
(2005/12/26-2006/06/19) 

 ( / ) ( / )
01 353 2.0 8.3 
02 1,018 5.8 29.5 
03 2,488 14.1 50.2 
04 151 0.9 3.5 
05 - 33 0.2 0.7 
06 719 4.1 15.7 
07 1,766 10.0 38.6 
08 74 0.4 1.3 

 6,602 37.5 147.7 



2.9

2-186

(3)

.

 2-170:  – 
(2005/12/26-2006/06/19) 

 ( / ) ( / )

01 194 1.1 3.9 
02 32 0.2 0.6 
03 21 0.1 0.4 
04 59 0.3 1.3 
05 - 333 1.9 4.7 
06 8 0.0 0.1 
07 118 0.7 1.9 
08 3,568 20.3 65.1 

 4,333 24.6 78.0 

.
86%-

.

 2-171:  (1) 

/ /  % 

 04-01 
/

490 2.8 7.7 9.9% 

 04-02   149 0.8 3.1 4.0% 
 04-04   7 0.0 0.1 0.1% 
 04-05  1 0.0 0.0 0.0% 

 647 3.6 10.9 14.0% 

 04-01 
/

2,838 16.1 49.3 63.3% 

 04-02   532 3.0 9.9 12.7% 
 04-03  16 0.1 0.1 0.1% 
 04-04   161 0.9 3.6 4.6% 
 04-05  139 0.8 4.1 5.3% 

 3,686 20.9 67.0 86.0% 
 4,333 24.5 77.9 100.0% 

, ,
.  70 /

, 5 
.

 2-172:  (2) 

/ /  % 
 490 2.8 7.7 9.9% 

04-01 /

/ 2,838 16.1 49.3 63.3%

 149 0.8 3.1 4.0% 
04-02

/ 532 3.0 9.9 12.7%

04-03 / 16 0.1 0.1 0.1% 

 7 0.0 0.1 0.1% 
04-04

/ 161 0.9 3.6 4.6% 

 1 0.0 0.0 0.0% 
04-05

/ 139 0.8 4.1 5.3% 

 Total  4,333 24.5 77.9 100.0%
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b.3.4.

(1)

.  (12, 1, 2, 

3- )  345 /  (4, 5, 6-

) 490 / .

 2-173: 

/

( ) /  ( ) ( / )
2005/12 6 724 120.7 2,058.8 343.1 
2006/01 31 3,534 114.0 10,005.9 322.8 
2006/02 28 3,156 112.7 8,639.0 308.5 
2006/03 31 4,044 130.5 12,480.6 402.6 
2006/04 30 4,072 135.7 13,963.0 465.4 
2006/05 31 4,158 134.1 15,756.2 508.3 
2006/06 19 2,394 126.0 9,475.6 498.7 

 176 22,082 125.5 72,379.0 411.2 

(2) ,

.
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2.9.3

a.

a.1 ,

.  2005  12  2006  6 

.

 2-178: ,

/ ( / )
2005/12 343.1 
2006/01 322.8 
2006/02 308.5 
2006/03 402.6 
2006/04 465.4 
2006/05 508.3 
2006/06 498.7 

 411.2 

. 12  2 

 300-340 / .

 3  400 / . 4  6 

,

460-500 / .

.

, .

. :

(1)

. ,

.

(2) .

,

.

.

: 10  3  6 .

: 4  9  6 .

. .
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 2-179: 

/
( / )

2005/12 
2006/01 
2006/02 
2006/03 

 345.7 

2006/04 
2006/05 
2006/06 

 489.9 

411.2

0

100

200

300

400

500

600

2005/12 2006/01 2006/02 2006/03 2006/04 2006/05 2006/06

D
ai

ly
 d

is
po

sa
l a

m
ou

nt
 (

to
n/

da
y)

Average amount
(2005/12-2006/03)

Average amount
(2006/04-2006/06)

 2-29: 

a.1.1.

(1) ,

.

,

.

 2-180: 
.

2003 12 
2004 01 

07
 2004 

08
07

 2004 
08

 2003 12 
 2004 07 

                                          

 : , : , :



2.9

2-192

.

 2-181: 

/ % 3/ / *1 % 

 137.8 90.4 841.3 260.1 91.8
 8.5 5.6 51.5 16.0 5.6

 6.0 4.0 23.5 7.3 2.6
 152.4 100.0 916.3 283.4 100.0

 *1 : : 0.31 / 3

(2) 21 .

21-

.

21- 2005 4040 

951 

/ /  (  163 / / ,  788 / / )

21- 2005 

3.8 /  (= 4040 x 951 /1,000,000) 

2005 

554.8 /

 21-

0.7 % (= 3.8 / 554.8) 

(3)

.

 2-182: 

( / )  (%)  
 (%) (%)

 260.1 91.8 91.1 91 
 16.0 5.6 5.6 5 

 7.3 2.6 2.6 3 
 21 NA  0.7*1 1 

 283.4 100.0 100.0 100 
( ) *1: .

(4)
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 2005  12  26-

.

.  2005  12 

26-  2006  6  19- .

 2-183: ,
2006
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 338.4 483.0 
 18.5 26.1 

 11.3 16.1 
 21 3.8 5.5 

 372.0 530.7 


	2. Хээрийн судалгаанууд
	2.1 Хог хаягдлын хэмжээ, бүтцийн судалгаа
	2.1.1 Хог хаягдлын хэмжээний судалгаа
	2.1.2 Хог хаягдлын бүтцийн судалгаа

	2.2 Ажлын цагийн зураг авалтын судалгаа
	2.2.1 Судалгааны зорилго
	2.2.2 Судалгааны аргачлал
	2.2.3 Өвлийн улирлын судалгааны ололт, дүгнэлтүүд
	2.2.4 Судалгааны ололтууд

	2.3 Олон нийтийн санал асуулга судалгаа
	2.3.1 Судалгааны зорилго
	2.3.2 Судалгааны аргачлал
	2.3.3 Судалгааны дүн хариу
	2.3.3 Судалгааны дүн хариу

	2.4 Хогийн төвлөрсөн цэгийн хүрээлэн буй орчны судалгаа
	2.4.1 Нийгмийн орчны судалгаа
	2.4.2 Усны чанарын шинжилгээ
	2.4.3 Топографын судалгаа

	2.5 Эмнэлгийн хог хаягдлын менежментийн судалгаа
	2.5.1 Зорилт ба нэр томъёоны тайлбар
	2.5.2 Судалгааны аргачлал
	2.5.3 Судалгааны ололтууд
	2.5.4 Судалгааны үр дүн

	2.6 Үйлдвэрийн хог хаягдлын менежментийн тухай судалгаа
	2.6.1 Зорилго ба хог хаягдлын урсгал
	2.6.2 Судалгааны аргачлал
	2.6.3 Судалгааны дүн
	2.6.4 Ололтууд
	2.6.5 Анхны ярилцлага асуулгын судалгааны асуултууд ба асуулгын үр дүн

	2.7 Хаягдал түүхий эдийн зах зээлийн судалгаа
	2.7.1 Оршил
	2.7.2 Анхны хаягдал түүхий эдийн зах зээлийн судалгаа
	2.7.3 Хаягдал түүхий эдийн зах зээлийн талаар хийсэн хоёрдугаар судалгаа

	2.8 Барилгын хог хаягдлын судалгаа
	2.8.1 Барилгын хог хаягдлын өнөөгийн байдал
	2.8.2 Барилгын хог хаягдлын судалгаа
	2.8.3 Судалгааны дүн
	2.8.4 Хууль бус хог хаягдлын цэгүүдийн тухай судалгаа
	2.8.5 Олотууд
	2.8.6 Барилгын хог хаягдал хянах төлөвлөгөө

	2.9 Хогийн төвлөрсөн цэг дээр дарж булах хог хаягдлын
	2.9.1 Албан ёсны хогийн 3 төвлөрсөн цэг дээр хийсэн дарж булах хог хаягдлын
	2.9.2 УЧХЦ дээр хийсэн хогны хэмжээний судалгаа
	2.9.3 Судалгааны бүсийн хогийн төвлөрсөн цэг дээр хийсэн хогны хэмжээний





