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""""

"" ×
+
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1  

-
:_______________________________________________

:_________________ :____________________________

: ______________________________________________

- -

1.1. 
  

54 54 6 6  60

2. 
2.1.   

102 102 3 3  105

2.2.   22 22    22
2.3.   94 94 2 2  96
2.4.         
2.5.   33 33 1 1  34
3. -

3.1.   

51 51    51

3.2. -
  

58 58    58

3.3.   69 69 2 2  71
3.4. -

  
3 3    3

4. 
4.1.   

87 87 21 21  108

4.2.   105 105 18 18  123
4.3.   47 47 21 21  68
4.4.   6 6 1 1  7
4.5.   31 32 6 7 2 39
5. 
5.1. -

  

103 103 14 14  117

5.2. 
  

9 9 1 1  10

5.3. -
  

67 67 18 18  85

941 942 136 137 2 1079
= 941/1079 100 = 87%
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7
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2009 .

-

-
-
-

-
  -

-
, 
-

1)

- -

1 2 3 4 5 6 7
, 

-
  68,3 41,8 41,7 34,7 46,0 6,3

, 

:        
-

  59,2 30,2 31,6 23,7 34,8 3,9
-

  8,7 4,0 2,0 2,1 1,9 1,7
-

1,7 3,0 2,0 0,9 0,2 0,0
-
-

34,8 26,6 22,9 14,2 10,4 1,9
-

29,5 27,9 28,5 11,0 20,6 3,4
-

– 46,1 19,2 11,9 15,0 19,0 1,5
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. 7

1 2 3 4 5 6 7
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-
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-
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-
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% 10
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-

– , 



108

: -

, –

, -

, -

.

2.4.   

-

-

( . ., . ., 1998). , -

, -

1015 ( . ., 1983), -

, 

. 

, « » ( . 19), 

, , -

– , -

.

, -

: , -

, ( ), , -

, . ., -

Y. , b – -



109

, -

( . 20), -

: , , , -

, , 

. , , -

( ) -

.  

. 19.

(

), , 

, ( ., 

1979). 



110

. 20.

« », 

. -

« » -

, . 

, 30- -

. . , – -

: , , , 

- . ( ., 1977). 

, 



111

– « »

« » ( . ., 1980; . ., 1986).  

-
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.

, (x, y)

. x y – -

( –

). :  

  
dx

dt
by

dy
dt

ax

==== −−−−

==== −−−−

                (9)  

-

–

:

dx
dy

by

ax
ax dx by dy ax by Const==== ⋅⋅⋅⋅ ==== ⋅⋅⋅⋅ −−−− ====; ; 2 2    (10)

– , b – -

Y. 

, , 

– « »

, Y.  

, dx
dt

, -

«bY».  

(9) , -

X Y , 

b
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, . . b=a. , 

X Y, -

, -

-

, , 

( « » . 21). 

(«

» . 21), -

, , -

, 

, . 

, 

dx

dt
( . 21), 

( « »). 

, 

« » -

. ( ). , , -

, -

, . 

120–140 . , -

, 

(9)

« », (11):

                         
dx
dt

by c

dy

dt
ax

==== −−−− −−−−

==== −−−−

              (11)
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. 21.

(9), -

(« » . 22, 122 ).  
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b>a, . . 

( ), -

, . -

( . 23), , -
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– , , . 
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( ., 1979). 
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, b>a –

( =ΔΔΔΔt). b a 1,1 , -

44 , 78 .  

b=1.25a b=1.5a, -

62 51 ( . 24).  

. 24. -

. , 

, 

, 

-

. , -
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. ( ), -

. 

, -

, 

, , , 

, , , 

.  

, 

, -

-

:  

– (R ) -

: -

– (R ), – (R ), -

– (R ) , -

-

– (R ). :

                     R = R + R + R + R                       (12)

, 

( . 25) , -

, -
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III

1. 

-

, , -

, . , -

, 2001 268 059 670 -

, -

, 351 251 . -

, , -

, 

. -

, , 

, , 

-

. 

, -

-

( . 8), -

2001 50

( – 100 000 , – 4 780 700 ( -

, 2006)). 

. 8, -

30 %. , , -
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, 

. 

8

  

1995 2005

- 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

6881 6399 5391 4908 5728 5984 6194 5803 5185 4924 4604

6789 5378 4734 4296 4259 4404 4368 3920 3538 3292 3091

/ / / / / 4548 5755 5715 5180 3684 4235

: – , 2004 . –

( ); – -

, 2004 . – ; –

; / – . 

, 

-

. , 

-

  . 

-

.  

-

( , -
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, )

, 

n N.  

                      = n × 1000 / N                (13)

- , , , 

( ), 

-

.  

1

n

i
i

n
==              (14) , 

i – , 

i- , n – c -

. 

, , -

( ) ( )

. -

: –

, -

?  

, , , -

-

, 

, . 

. -

( )

– 5, , 

, , -
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40. , -

23, , -

, 7. 

-

, , 

16–20, 

1000 . 

. , -

( ) -

10 % . -

( ) 1 4 % . 

-

. 9 ( . ., 1997). 

9  

  

( )
1,6 0,020 27,3
2,1 0,202 37,6
3,7 0,345 30,0
3,9 0,164 35,6
4,8 0,219 30,8
4,9 0,083 25,0
5,5 0,260 30,9
8,2 0,232 27,9
11,7 0,289 25,8
13,8 0,233 24,3
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1.1.   

-

( 65 ) (Smith

and Falk, 1987; Smith and Barss, 1991; Baker et al., 1992). , 

–

, , , 

45 , 1985 . 

158

(Rice et al., 1989). -

(Baker et al., 1992). -

-

(Smith and Barss, 1991). 

-

. , -

– -

(Smith G.S., Veazie M.A., 2005).  

. 10 -

. , , 

, 

(Butz M., Hoffmann B., 2005).  

, 

-

. , :

« -
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? , , 

?» -

, -

, , - -

, , 

.  

10  

  

, 1981–93 2001 . 

-   
  

1981 1 397 976 40 056 1 689
1982 1 228,317 39 478 1492
1983 1 144,814 35 119 1406
1984 1 153,321 34 749 1319
1985 1 166,468 34 431 1204
1986 1 212,064 33 737 1069
1987 1 211,517 32 537 1057
1988 1 234,634 32 256 1130
1989 1 262,374 30 840 1098
1990 1 331,395 30 142 1086
1991 1 587,177 30 612 1062
1992 1 622,732 32 932 1310
1993 1 510,745 35 553 1414
2001 1 394 485  1107

, , , 
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( )

(Baker et al., 1992; Jenkins et al., 1993). 

, -

, , , , 

, -

( . 26). 

-

-

, 

.  

. 26. ,  

, 1980–1989

-

-
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. , -
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. , -

, , -

( . 11) (Biddle E., 2005).  
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, . 

. -

, , -

. -

:

. -
- - . . 

-

, -

, 

. -

. 

-

. . 27 , 

1981–1993 . (Butz M., Hoffmann B., 2005).  
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. 27.   

-

(John W. Ruser, 2005):
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. . 
. . 

-
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. , , 

. , ( )

, , -
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, -
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. -

17 1999 N 322, -
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, , -
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. , -

, 

Abbreviated Injury Score Injury Severity Scale. 

, 

, , -

, -

, .  

, -

, 

, , -

, -

( -

– Occupational Injury Prevention Panel). -

, -
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, , -

, , -
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, : –
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, – -
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2) , -

, -

:

– ;

– ;

– ;

– ;

– , , , , 

;

– ;

–

I II , 

;

– ( ) ;

– ;

–

, 

;  

– , , 

, -

;

– , ;

– , ;

– ( , 

, );

–

, , , 

, , 
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;

–

-

;

– – , -

, 

;

– : , -

( , , ), , , -

, , ;

– ( ) :

III–IV , 15 % -

;

III 20 % ;

II 30 % ;

, ;

– ( 12 )

;

– ;

3) , -

, :

– , , ;

– -

( , 

( ) );

– ;

– ;  
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– . 

-

, . 

1.2.1.   

–

-

-

14 1997 12, -

, 

:

– ( -

, , , 

);

– (

, -

, 

);

– ( -

, -

-

, -

, ( -

) , 

-
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, -

, 

( , ) , , 

, -

, 

( ) . 

-

, 

. -

. -

, , , -

, -

, , 

, -

. , , 

, – . 

-

, -

, 

. -

-

, 

. 

– , . 

-

.  

, -
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. -

. 

, ( -

, -

), -

.  

, 

, :

. 

, 

, , , -

, , -

. 

-

. , 

, , . -

-

, -

, , 

. 

, -

, , , -

. 

, -

, -

.  

, -
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, 

. , 

-

. 

, 

. 

, -

. 

, , 

:

– -

;

–

, ;

– ( )

;

–

, -

;

– -

.  

. 28.

-

-

( . 29) (

160, 2005).
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. 28.

. 29.

-
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, 

, -

, .

, -

, , , -

, -

. . 30

-

10 (Gordon S. 

Smith, Mark A. Veazie, 2005).  

. 30. 

, , 1950–1990
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, -

, -

-

, -

.  

-

( ) ( ) -

. , . 12

(   

, 1999). -

, -

. 

12

( )   

( )

( )
  

1 1 0 .  

2 1 1 , -
( )

3 2 0 .  

4 2 1 , 
  

5 3 0 .  

6 3 1 , 
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, 

, -

-

, -

, 

, . 

, -

. 

2. 

  

, -

, , 

, 

-

. , I -

, , 

1697060 . 

438 , , , 

-

( , 2006) -

-

, -

– -

, –

. -
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, 

, . . , -

, 

.  

2.1. 

. « -

», , 

, , -

- - . -

, -

. –

, -

, 

( . ., 1997).  

1992 ., -

( , ) -

:

–

, , -

. 

– , 

, -

, 

. 
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–

, -

. 

, 

. 1987 -

( / ) -

, -

, -

(Joint ILO/WHO Committee on

Occupational Health, 1989). , -

, , -

, , 

. 

. -

121

, -

: « -

, -

, 

». 

-

, 

, 

, 
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( ) -

. : -

, 

, , -

, 

– , -

, . ( . ., 1997). 

-

2.2.1766–03 (2003), -

:

) , 

) , 

) , 

) , 

) . 

, -

( . ., 

. ., 1997). -

, -

( . 13), 

– .  

. 

-

. , 

, , , -

, , , . . -
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. -

, 

. 

13

  

  
, -

N 148
( -

)   

52– , 181– , 184–
, 

N
426, 12.0.006–

02

. -
– , 

. 2.2.1766–03.  
. 

24.06.2003  

    

( -

-

)

-
-

, -
  

  

, , -

, -

. 

, , -

-
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. , -

, -

. , 

, 

, -

, :

1 –

2.2.755–99. 2 ( -

). 

2 – – -

, , . ., -

( . . 

, , 

. .), –

- , , . 

, , . 

1 ( -

). 

3 – . 

4 – -

. 

5 – -

, , . . -

. 

6 – , 

1, , 2–5. 

7 – . 

8 –
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( ), , 

, . 

9 – RR, -

EF, 95 % CI. 

10 – -

. 

11 – . 

12 – . 

, -

-

, . . -

. 

, -

, -

. 

, RR

EF -

, -

( . 14). 

, -

( ) , 

:

( )

( ). 
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14

-      

(   

)  

  
0<RR 1 1<RR 1,5 1,5<RR 2  2<RR 3,2  3,2<RR 5  RR>5  

EF=0  EF<33% EF=33–50% EF=51–66% EF=67–80% EF=81–100%
        

  
  

  
    

-
  

  

-

:  

= +               (15), 

-

, 

.  

2.2. –  

  

, -

-

–

, -
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. , 

-

, -

. -

, 

. 

, -

-

, , 

, . 

(1980), « , -

-

, , -

, . -

, , 

, 

. 

». 

OEL ( -

) -

-

. -

, , . -

, 

.  

OEL -

1883 . , 
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« , -

, 500 , , -

, ( ) 200 ». 

1912 , -

. 

20 -

:

(1) – ;  

(2) – , 0,5 -

;  

(3) – -

0,5 ;

(4) – .  

1916 , 80 90 % , -

– 8,5

(mppcf). -

, , , 

. 

5 mppcf. -

, , 

-

-

1917 . , -

, 10 mppcf, 

, (Dennis

J. Paustenba, 2005). 

, 

OEL -
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( ). 1922 -

, -

( ) . 1930

12

. 1960 181. 

1500 . 

-

:  

– 2.2.5.1313–03. .  

– 2.2.5.1314–03. -

( ) .  

1500

. 

50 , , -

-

. , , 

– , -

(American Conference of

Governmental Industrial Hygienists – ACGIH). ACGIH -

1938 , -

(TLVs – Threshold limit values) 1946

144 . TLVs -

( )

, .  
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(OELs):

(TLV–TWA), , 

;

(TLV–STEL), , 

-

; (TLV–C), 

, -

, . 

-

, -

. 

TLVs -

. , 

. -

, , -

-

, -

( ), -

, , -

. ( , 

, -

, , , 

, , , 
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.) -

, –

, -

-

. 

, -

, -

. 

. 

. 

. -

. 

, -

.  

50 % TLVs 1968 -

30 % –

, . 1992

50 %

TLVs, -

, , 

- -

. , TLVs

, -

. 
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, TLVs , 

, , 

. , 1968 -

50 % TLVs -

. 40 % -

, – -

. 1993 50 %

, 35 % –

– .  

. 31 , -

OELs. 

. 31. ,   
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( ) TLVs ( ), . 

TLVs

. , -

, -

.  

– , 

-

, -

( , , 40

)

, -

-

. 

, , , -

. 

. 

TLVs – ( ) , -

. (

) ACGIH , 

- 40- -

. -

, , -

, , -

(

). ( , -

) -
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( . . ), 

. ACGIH

, TLVs

, , -

-

-

. TLVs -

. -

. , 

. -

, TLVs . 

, -

, . 

, 

. 

, -

, , 

-

, , -

, -

. 

.  

, 

-

, -
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. , -

, , -

( ) , , 

, 

( ) . , 

-

, -

- -

. -

. , 

. , , 

TLVs. 

-

, 

, .  

-

. -

, . -

, , -

, 

. 

– -

. -

, 

, ( . 15). 
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15  

(OELs)  

-
  

TLVs, ACGIH, -
1978 . 

48 , , 
ACGIH, , -

. , ACGIH, -
, -

. 
(The Ministry of Labour) , 

the Fundacentro
Foundation of Occupational Safety and Medicine. 

  , -
, , 

. 48– , 
ACGIH, 

0,8. 
-

  
OELs , -

-
. ACGIH, 

-
, TLVs, -

, , , -
, 

. 
-

  
MAC – « -

, 
( , , ), , -

, 
. -

:
, , , 40 (

, 
, 42 , -

). -
, -

.»
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. 15

- , -
: TLVs, -

ACGIH, Recommended Exposure Limits (RELs), -
National Institute for Occupational Safety and Health

(NIOSH) the Workplace Environment Exposure Limits (WEEL), -
American Industrial Hygiene Association (AIHA), 

, -
Z–37 Committee of the American National Standards Institute

(EAL), , 
American Public Health Association (APHA 1991), , 

, -
. , -

( ) (PELs), -
, , -

Department of Labor by the
Occupational Safety and Health Administration (OSHA). 

-

-

, 
–

. , -
, 

-
. -

, – , 
-

, , 
, , 

. , -
, , , , -

. 

. , -

- -

, -

, . 

-
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.

, 

, 

-

-

. -

«

. 

. 2.2.2006–05». 

– -

, (

) 8 , 40 , 

, -

, -

, , 

. , 

-

-

. 

( ) -

, -

, , -

( . 32):
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. 32.

  

-

( . 33):

– , ;

– , . 

. 33.
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( ) – , -

-

. -

-

-

, , -

( -

, – , ), 

. 

( . 34):

• ( / ), 

• ( L). 

. 34.

  

-

, -

-

4 : , , . 



166

. 16 -

-

, ( -

-

, 2005).

(1 ) – , -

-

. 

, -

, -

.  

(2 ) –

, -

, 

-

-

-

. .  

(3 ) -

, 

/

.  

-

4 :
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16

-

2 3,1 3,2 3,3 3,4 4

1–2 ≤ 1,1–
3,0

3,1–
6,0

6,1–
10,0

10,1–
20,0

>20,0

3–4 ≤ 1,1–
3,0

3,1–
10

10,0

,   

: -
-

, -

≤ 1,1–
2,0

2,1–
4,0

4,1–
6,0

6,1–
10,0

>10,0

≤ 1,1–
3,0

3,1–
6,0

6,1–
10,0

> 10,0

≤ 1,1–
3,0

3,0–
10,0

> 10,0

. 
, 

5 15 25 35 >35

-

, 

3 6 9 12 >12

( -

, -

-

)  
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1 3 (3.1) –

-

, , -

, , ( -

) -

;  

2 3 (3.2) – , 

, -

( -

, , -

, 

), 

( -

), 

( 15 );  

3 3 (3.3) – , -

, -

, , 

( -

) , ( -

) ;  

4 3 (3.4) – , -

(

), -

.  
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( ) (4 )

, -

( ) , 

, . . . 

. 16 -

( -

. -

. 2.2.2006-05 //

  , 2005), -

, 

, 

31.08.2007

569. -

, 

( . 17).  

, 

-

( , ), , 

. , 

, -

. -

, -

, 

. , 2.2.1766–03

-
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, , 

– , -

. 

-

, -

: , -

–

( . ., 1966; . ., . ., 1993). ,

( . ., . ., 1997)

, 

. -

, 

5 , -

. 18. 
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2.3. 

18

-

-

1 , -
– . 

. ( -
, ). 

2 ( ) -
, -
–

3 -
-

(2 ). -

4 , -
, -

-
.   

5 , -
-
-

. . 

:

          10011 ⋅⋅
++⋅

=
LN

)K...(n)K(n nn          (16)

– ; n1,...nn – -
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; 1,... n – ; N – -

; L – . 

. 19. 

19

  

  
  -

-
-

1 2 3 4 5

  
.  

725 16 10 2 4  0,44
1560 7   7 –  0,14
920 21   3 4 15 1,09

, , -

, -

, 

, . 

-

, 

, -

, 

-

. 

-

. 

-
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, 

, , - -

-

. , 

, -

, –

( -

, 1967; . . ., 1993).  

- -

, 

-

. 

.  

-

:

– , 

1.1.1058–01;

– - ;

– - -

;

– , -

, N 12. 
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.  

2.2.1766–03

(

(2003)) -

:

1 ( ) – -

, -

, , -

, ;

1 ( ) – -

, 

- , , -

( . . );

2 ( ) –

. 

2.2.1766–03

(2003) , 1 (

) . 

:

• ;

• 2.2.2006–05;

• -

2.2.1766–03.

( . ., ., 

., 1998; ., 2004) -

( . ., . ., 2006) -

, . 
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20  

,   

  

-

2.2.755–99

  
-

  

  
-

  

  
  
  

-
– 1

–

– 2
<0,05  ( -

)

, 

*
* , -

, , (N 184– ). 
–

3.1
0,05–0,11  ( -

)
-

–
3.2

0,12–0,24  
( -
)

-
-

–
3.3

0,25–0,49  
( -
)

–
3.4

0,5–1,0  ( ) -

( -
)

>1,0  
, 

-
-

*

* , 

. 

. 20

( )

0 1. -

3.4 4 -
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- :

) – -

5;  

) – 10 ;  

) – 7. 

21

-

  

-

-
-

2.2.755–99
-
-

  

-

-

( )

-
-

-
-

  

-
-

, -
, 
-

.

-
-

-
-
-

-
  

1       
2       

3.1  +    +
3.2  ++ + +  +
3.3  ++ ++ + + ++
3.4  ++ ++ + ++ ++
4  ++ ++ + ++ ++

: – , + , ++ . 

« » –

, 

. 

-
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, -

. 

, -

, , 

, . -

. -

89/391/ . 

14 , -

, 

.  

(

. ., . ., . ., 1996; -

90, 1996; . ., . ., 2003; -

83, 2004; .X. ., 2005;

. ., 2005), 

, . 

, -

, 

-

. -

. 

, 

- . -

, -

. 
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2.4.   

:

– ( ) -

, . . , 

– (RR), . . -

( ) , 

– (EF), . . -

. 

-

. 

2x2 ( . 22). 

22

  
( )

b = + b

  
( )

d F = + d

= + h = b + d n = + b + + d

( ): = ( / b) / ( / d) = d / b   

RR = ( / ) / ( / f) = af /

F = (RR–1)/RR F=[(RR–1)/RR] 100 %. 

RR – -

; , , -
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. 

( , -

, ), -

. :

– , 

–

. 

OR RR 95 % -

(95 % I). . 22

( )

1 2. 

. 

2.5. 

( ) , -

, -

( . 23 24) ( . ., . ., 2003). . 23 -

-

, 

.  

. 23 24

:

             = 1/( )              (17)

, 0 < < 1. -
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, ; -

:  

                = i.                      (18)

23  

, %
  

1 10 30

2 1–10 3 – 30

3 0,1–1 0,3 – 3

4 0,01–0.1 0,03 – 0,3

5 0,01 0,03

24  

-   
, -

1 , 
-

2 -

3
4

3
5 -

3
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, -

, 5, 

10 40 % . . 23 2, 2 1, 

. 24 1, 2 3

. -

, , 0,5, 0,25

0,33 , 1,08. 

, 

. 25 ( . ., 1993).  

25

  

  

KR0 KR1 KR2 KR3

1 -
-

, 
-
-
-
-

  

-

-
-
-

-
-

-

-
-
-

2 -

  

10 10
100

100

3   
113

113
117

117 120

4 –
80

80  
85

85  
100

100  
110
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-

– , :

R0 = 1,0 – ; KR1 = 0,95 –

; KR2 = 0,5 –

KR3 = 0,05 – -

. 

2.6.   

, -

.  

, , -

, , 

-

, . . - -

. , 

, , -

-

, « -

» .

-

:

. -

, -

. , 
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. 

.

. 

, ( -

)

-

( , .)

( . . ., 1993). , , -

, , 

( -

) ( . 35):

T k= σ

( ), 

N ( -

), T – ; k –

, -

-

. . 35. 

-

1999–90 –5349–86 -

, 

, , 

.  
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. 35.   

. – ;

– ( ); , , –   

( – , – , – ). 

, , -

, -

. 

, -

:

0
1

/ TTBE i

n

i
iT ×=

=
                 (19)

Bi – , -
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( , . .); Ti –

, ; 0 = 1 ; n –

. 

, 

, 

– 90 , 100 , -

. , 

, 90 -

, 15 50

–

( . 35) ( ., ., ., 2005).

, -

-

–5349–86:

%
Ta

C 100
2

95
⋅⋅=                    (20), 

– ; –

- , -

4- , / 2; – -

, . 

2.7. -   

-

-

.  
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2.2.1766–03

. 

( . 

26). 

.  

26

1
( )?  

– ,  
–

2
3
4 -

* ( )

( ) -

5 " *

6 -
-

7 -
. 

. -
-

: * , -

. 
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-

- -

-

( ). -

RR EF

-

, -

( . 27).  

27  

  

  

  

=5 =4 =3 =2 =1

0<RR<1 1<RR<1,5 1,5<RR<2 2<RR<3,2 3,2<RR<5 RR>5
EF =0 EF <33 % EF =33–50

%
EF =51–66

%
EF =67–80

%
EF =81–100 %

- - -
-

: EF = (RR

– IJ / RR) 100 %; , -

. 

. . -

, . -
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, -

, , 

:

          = Ii [ 1/ ( P ⋅ ⋅ )]             (21), 

P – , – , –

, i = 1, 2, 3 ... = n – . P

= 1, 2, 3 . . >10 %, 1–10 %, <1 %

. . = 1, 2, 3 . . 

, . 

= 1,2,3,4,5

( . 27). 

, ( -

) : 0< <1. 

>1.  

, -

, , , -

- ( )

25–40 %, -

( 2.2.1766–03). 

2.8.   

-

-

. -

:
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– –

/

;

– , -

. 

-

( ). 

. -

, 

- -

- , 

- -

( . ., . ., 1997).

, 

, 

, 

. 

. -

-

(Shelia Hoar Zahm, 2005). -

( ), -

, : -

( ), 

( ), , 
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. 

-

( - ). 

, , 

.  

– -

, 0 1, 

.  

– -

– , 

, , . 

, 

. -

. 

.  

-

-

, – , -

-

( . 28). 

100

000 . -

. , 

1000 -

.  

– , 

; -

. 
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28

: ,  

5

  
10

  
12 ( )*
5 -

  
3 ( .)

100
( )

5   
10 ( )

10 .
100 . s 5

= 2,000/ 100,000
×

(
)

(10 + 12 – 3) = 19 . 
( 5 )

(10 + 12) = 22 . ( )
5 .

100 . 5
=1,000/ 100,000

×
-

( )

: * -

, 

, 100

. 

  

(

), – -

, . 

, 

, 

, , 
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: , 

. 

, , 

, , .  

, 

-

. ( , 

) – -

, . 

. 

, , , -

. 

-

. -

, , -

. , 

. -

. 

, -

( ) . 

-

( , 2011 -

), 

. , 

, , , , 

. 
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, -

. , 

. 

, , 

( , , -

), 

, 

, , -

. 

. -

-

, . 

, -

, , 

. -

, -

( . 29–31).  

( . 32). –

. , , 

, 72 100 000 , 

– 12 100 000 , 

60 100 000 . 

– -

, –1 1.  
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29

95 %
  
-

(R)

d

py R
d

py
± 1.96 2

-
-

(P)

T
d , d =

, 
py = – ,  
T = -

P
P P

T
± −

1.96
( )1

-
-
-

(SMR)

d

E
=

3

3

96.1

9

1
1 −−=

ddE

d
SMRL

3

13

96.1

)1(9

1
1

1

+
+

+
−+=

ddE

d
SMRU

30

,   

  

- -

-
  

d1 d0 dt

- py1 py0 pyt
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32

  

   -   
( – ) 100000

  
  

100 20 000 500

  200 80 000 250
  300 100 000 300

  

(RD) = 500/100 000 – 250/100 000 = 250/100 000

(146,06/100 000 – 353,94/100 000)*

  

∗−=== )5.26.1(0.2
250
500

000,80/200
000,20/100

)RR(

,   

(ARe) = 100/20 000 – 200/80 000 = 250/100 000

( ) , -

  

%)61%36%(50100
0.2

10.2
100

1
%)ARe( −=×−=×−=

RR
RR

  

(PAR) = 300/100 000 – 200/80 000 = 50/100 000

( )
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∗−=×−= %)6.31%8.1%(1607100
000,100/300

000,80/200000,100/300
%)PARe(

: * – 95% , 

, 

. 

. –

. 

, -

, ( ). 

0 . 

( , ), 

1 ( ). , -

, , 

0 1. -

– 1. 

, , 1,4, 

40 %. 

– ( – )

( ) -

( ). 

-

, -

. , -
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, -

, . 

, -

, , -

, -

, ( . 33) (Shelia Hoar Zahm, 

2005). 

  33

  

:  

  

  

  

  18 55
5 140

  23 195

( )

∗−=
×

×= )9.252.3(2.9
555

14018
)OR(

, 

∗−=×−=×−= %)1.96%1.69%(1.89100
2.9

12.9
100

OR
1OR

%)ReA(
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∗−=×
−+

−=×
−+

−= %)8.91%2.32%(70100
)12.9(28.01

)12.9(28.0
100

)1OR(P1
)1OR(P

%)PAR(
0

0

P0 = , = 55/195 =

0.28

: * – 95 % -

, , -

. 

, -

. , -

. -

, 

, , 

( )

, (

) , , . 

. 

, 

-

( ). 

, 

, , -

-

( , . – CI) ( -

). , 95 % –
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, 

95 % . -

, . 

, -

. 

, -

. 

: ( -

, ), 

. , -

, , 

. 

. 

. - , -

, . , 

. - , 

. -

-

, . 

, -

(« »), -

, 95 %, 

=0,05. 95 %

95 % -

. , , 90 %, . 
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( , 

) . -

. -

-

. , , -

« – ». 

, 

-

. , , -

« – ». 

. , 

, 

-

. -

, ( , 

, , ). -

, 

. -

-

, -

. 

( , . – SRR) –

. , 

–

, « » -

« - »

( ) . 
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, 

. -

, . 

( , . – SMR) –

, ( , –

) , 

, , – -

. -

, -

. 

, , -

, -

, -

– . -

. –

, 

( 100). -

100. , , -

, 

– , 

. 

, 

. 

. 

, -
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, -

-

. , , -

, -

, , -

, , . 

, , , 

. , -

, , 

. , -

, -

, . 

. 

. 

( -

) , -

-

( , 

, , , 

). -

( – )

, 

. -

, 

, . 

( , . – PMR). – -

- , -
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-

, 

, 100. 

1 ( = 100), , , 

, -

- . 

, 

. , 

-

, , 

100, -

, -

. -

, , , -

( . 

– PCMR). 

, 

( )

, -

, 100. , 

, , , -

. 

( . . – MOR), , 

, 

– . « »



209

, 

. , -

, -

, 

-

- . 

, , -

, , 

, 

100. 

. 

, -

, , -

, . 

. , -

, -

, , -

– . -

( , . – AR) –

-

. -

– -

, -

. , -

, –

( %, . – AR%); -

. % – -

, . %
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( ) 1, 

( ), 100. 

( , . – PAR)

( %), 

, -

( , , 

), , 

-

- . 

, % – , 

– ( . 32, 33). 

, 

, -

-

. , -

, , , -

, 

– , 

, - -

, . . – -

, . , -

, -

, 

. -

, . . , 

, 
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. -

, . 

, 

-

, 

.  

3. 

, , -

, -

-

, 

, . , 51898–2002, 

-

. -

( 12.0.230–2007)

« » – , 

-

, , -

, . . .  

3.1. ,   

-

, 
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, – -

. 

. - -

( ) -

– 5, , 

, 

, 40. -

, 23, , -

, -

7. -

30- , 60- -

( )., 

:  

. = ⋅              (22)

( ) , 

( -

), , -

. 

. , -

-

12 . , -

, -

1/2

, . . 6000 ( . ., 1997). 

–

, 
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2737,5. , 

( , 

60 %, ( ) = 1642,5).  

, -

, 

. 

-

:  

  = [( ⋅ ) . + ( ⋅ ) + ( ⋅ ) . . ] / 230     (23)

( ) – , 

, 6,5 . . 

. 34. 

34

  

- ′ ( ) ( )

- 147,8 1314 2,3 377,8 1840 9

- 228,8 1392 1,2 197,1 1799 8

- 138,8 984 1,4 230,0 1352 6

- 122,5 498 1,4 230,0 851 4

43,6 120 – – 120 1
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-

, 

. . -

.  

-

, , -

, ( . „

. ., 2004). , , -

, ( ) -

, -

. . 

35 -

, , 

. 

-

15

( . . 100 %). , , « , -

» 41,64 % , 

, 18,37 % -

. , 

« , » 41,64/18,37, . . 

2,3. , 

2,3 , 

. , 

11 , 

. 
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, 

. (3,6) . 35

« , , -

», -

( =0,2). -

. , 

-

;

, 

, 

.  

. 

. 

« -

», 

. , . 36 -

-

« » -

, . 

, , -

. , , -

, –

, ( =7,3);

, , 

( =7,1). 
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35



217

36

,   

, ,   

,  

15
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. 36 -

. 

2,5 , , -

, (2,5 = 1,5/0,6). 

. -

, -

, . 

. 

, 

, 

, -

.  

3.2.   

, -

, 

. 

-

-

-

-

( . ., . ., 2004).

-
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, , 

-

, 

-

, . 

– –

. 

– ;

–

– -

. – ;

– -

– -

– . -

– . 

( )

-

. «V», 

, 

. 37.  

  

= ( – ) ⋅                   (24)

, -

, , –

, 
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, :

                      = Vi                     (25), 

Vi – , -

-

. 37; m – , -

; –

, 

2 ( ). -

2 (Vi=2), -

:  =2⋅m. = 0,5 –

, . 

37

, 

  
2.2.2006–05

-
-

-
( -

)

1 2 3.1 3.2 3.3 3.4 4

, V;
2 2 4 8 16 32 64

  
2.2.1766–

03

0 < 0,05 0,05–0,11 0,12–0,24 0,25–0,49 0,5–1 > 1

-

-

. -
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. 38, , -

. 

38

  

  
2.2.2006–05

3.1, 1 – 2
3.2, 3 – 10
3.3, 6 – 22
3.4, 14 – 52
4, ( ) 30

. 38

. 39. 

39

  

-

3.1 3.2 3.3 3.4 4
1 3 6 14 30

-

-
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, 3.2. 

. 39

. 

( -

, ), -

-

, . 40. 

40

  

    

1 1 – 2
2 3 – 6
3 7 – 14
4 15 – 30
5 30

, 

, 

2.2.2006–05

, ( . ., . ., 

2003; . ., 2005) . 41. 

, . 40 41, 

, , , -
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, 

. 

41  

  

  
  

3.1 3.2 3.3 3.4
1946 1–2 3–7 6–19 15–30
1716 1–2 3–7 6–14 16–19

- 16975 1–2 3–7 6–15 14–34

( )

-

, -

. -

( ) = 1 – 25 ( 5 5). 

-

-

, -

. -

, 

(
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).  

:

– ( -

) ;  

– .  

-

, -

.  

( ) – -

: (5x5).  

( )

( )

1, 2, 3, 4, 5, -

-

( ) -

( ).  

-

, (1, 

2, 4, 5), (N, Mi, Mo, S –

, ). -

-

:  

(1) N (Negligble – . , , -

, ): , -

, ;
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(2) Mi (Minor – . , , -

, , , ): , -

, – -

: , 

;

(3) Mo (Moderate – . , ):

– , -

, , 

: , 

;

(4) S (Serios, – . , , , -

): , 

, -

: , -

, 

;

(5) (Critical – . , , -

): , 

, , -

, -

. 

(

( )) -

(

):

(1) – –

10–4 – 10–6 ( );

(2) – – 10–2 – 10–4 ( -
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);  

(3) – -

0,5 (50 50%) – 10–1 – 10–2 ( );

(4) – – 1–10–1

( );

(5) – – > 1

( ).

-

, 

( ) ( -

), 

( . 42). 

42

(5) C 5 C 10 B 15 B 20 B 25
S (4) H 4 C 8 C 12 B 16 B 20

Mo (3) H 3 C 6 C 9 C 12 B 15
Mi (2) H 2 H 4 C 6 C 8 C 10
N (1) H 1 H 2 H 3 H 4 C 5

A  
(1)

B  
(2)

C  
(3)

D
(4)

E
(5)

-
-

0,5

-
-

-

10–4 – 10–6  
-

10–2 – 10–4  
-

10–1 – 10–2  1–10–1  > 1  
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, 

. 

( 1, 2, 3, 4, 5). 

-

-

(N, Mi, Mo, S ). , 

( ). -

– -

, , (3) , (4) S . .  

-

– ( , 

, , D, ). , 

, , -

( -

). -

– -

( ), , 2 ( ), 3 ( ), 4 (D) . .  

-

( ) -

-

. , 

( ) -

( , -

). 

: 4 -
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, (4) S, , 

( ) (1) (4=4 1). 

4 , 

(1) N, , 

( ) (4) D (4=1 4).  

, , R=1

R=25. 

-

(1–4), (5–12)

(15–25) . , , 

, 

-

. ( -

) . 43. 

43

  
( )

-

( ) 1–4   -

( )
5–12

( ) . 
-

( )
15–25

( )
-
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, 

:  

– ( ): 1; 2; ; 4

– ( ): 5; 6; 8; 9; 10; 12

– ( ): 15; 16; 20; 25. 

. 44. 

44

  
- ( )

-

( -
)

( ) 1   -
(1)N (4)S

(1)
(4)D

( ) 2

( )

-
(1)N (5)

(1)
(5)

( ) 3
( )

-
(3) (5)

(3)
(5)

-

, , 

« », 

-

, -
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-

. -

, -

, , , . , -

, , -

, ( ) . 

-

( ) ( )

:

) -

, -

31 2007 569;

)

-

, 31

2007 569. 

, -

-

. 

( )

, , 

, -

, 3.1. (4 ), 

2 (2 ), =1. 
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-

, , -

, , -

. 3.2 -

(8 ) , 3.3

(16 ) 4

(64 ) :

            = (8 1+16 2+64 12–2 15)/2=389          (26)

-

-

-

. 

-

-

. -

, 

. 

-

, . -

, . 45. -

-

, 

. 

( )
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-

>1

:

      = 100 – [( –1)–6+ ] / 2334          (27), 

– -

; – , 

; 100 – -

; 2334 – , 

≥1, . 

45

  

( )

  

( )

( )

1 1 0 .  

2 1 1 , 
  

( )
3 2 0 .  

4 2 1 , 
  

5 3 0 .  

6 3 1 , 
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( =0), =0,02. 

-

= 5. 

-

, 

-

, -

( 90, 1996).

- - -

( .X. ., 2005). 

( , 2006)

. 

-

-

, . . – . 

-

, -

-

. -

. 

, -

, 

( ) , -

. 

-



234

, 

. 

-

( -

. ., . ., . . ., 1996; -

. ., . ., 2002).

, 

, , , -

, , -

, 

, , -

. 

-

, 

. 

, , 

, – , -

, , . , 

-

, 

-

, -

125– «

».  
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3.3.   

. 

« »

– , 

. -

, -

, , -

, . 

-

. 

( , – )

, . 

, 

( ).  

-

, 

, , -

, -

(ISSA). 

Permanent International

Committee on Social Insurance (CPIAS) (

), 

, , 

.  

-

CIMAS, 
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, -

. 1954 -

, -

(Permanent Committee on Prevention of Occupational Risks). 

, -

:

– ;

– ;  

– -

;

– ISSA

;

– -

. 

ISSA

, . 

, ISSA . -

-

, 11-

.  

-

, , 

, . 
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, 

. 

( -

, ), 

, -

. -

-

. 

:

–

;

– , -

( ) , -

-

;

– ;

–

;

–

;

–

( );

–

;

–

;

– , -
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-

. 

, -

:  

– -

( );

– , 

;

– , -

. 

ISSA, -

( , , -

)

-

, -

- , -

( . 46). -

-

. -

, -

, -

-

, , , 

.  
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46

,   
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3.3.1. 

, 

. , , -

– , 

, -

. . 47 -

2001 , 

92 -

, , – 29 , – 28, -

– 27, – 14, – 8. -

– 32 . 

: – 101, – 154 , – 183, 

– 189, – 200, – 254 .  

, , -

, 

, -

, 

. 

, : « -

, , 

, 

, -

».

, -

, -

, , 
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. -

. 

? , -

-

, : , 

( , -

), .  

, -

, , -

, . 

, , 

-

. -

, , -

, -

(

…, 2010), -

. , « »

10,355 . ( $ );

– 3,63 .; – 3 ., – 2,85 .; –

2,83 . 308 . $ . 

-

, -

.  
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, -

, -

-

. , 

, 

, 

–

.  

-

, , -

, , -

, , 

, , 

, , . . , 

, , 

, -

, ( , 

, , , , -

) , 

.  

, . . -

, -

. , 

. , -

, -
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. , 

, : «

, -

, ( )

». , 

, -

. 

, 

. , -

, 

-

, .

, , 

, , -

, , . 

? , . 

, 

, ( )

-

, 

. -

, , -

: « -

, -

-

». , 

, , -
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, 

, , , , , 

( ). 

. . , . . , . . -

- -

, , . 

, -

, 

, -

. , 

; -

, .

, 

, , 

, , (

, ). , 

. . 

, , , 

. , 

? -

, .  

, 

, 1963 1965 . 

. 

. 
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, , , -

-

, -

, 

, , -

, -

.

, -

-

, -

, 

, -

-

. -

( ), , 

-

(XVII – XX ). -

, -

. -

50–70-

-

-

. , , 

, , 

. -

, 

( )

, -

, , 
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, , -

, -

. , - , 

, 

, -

, 

. 

-

. 

1997 . « » -

2,7 . . , 2011 , -

3 . . 

, , -

-

. -

, -

-

, . -

, , 

, , , 

« » -

. , -

, -

. 

, 

« »

. - , , , - , -

. 
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, , 

-

. , , . . 

, -

. , -

. -

, -

( . 48). 

, , , , 

, , -

, -

. . 

3.3.2.   

, 

(

) -

, -

:  

– ;

–

;
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– ;

– ;

– ;

– . 

:

1. 

. , 

. -

. -

, 

. 

, . 

2. , 

, 

. . -

-

, . 

3. , 

, 

« ». (

, ) . -

, -

. -

, -

– -

. 

-
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, . 

, -

– , -

, -

, . 

-

. 

-

, , 

, 

, -

. 

, , 

, . 

-

. , , -

, . -

, 

, . 

.  

, 

, -

. (Dieter

Greiner, Andreas Kranig, 2005), 

-

-

1884 . -

. -
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1925 ., 

– . 1957 -

- . 1971 , 

, 

. , 

. 

-

, -

. -

, -

-

. , , 

, 

, :

– , 

-

-

( « -

»). -

( ) ;

– -

, 

-

;

– , 

, -

, ;
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– -

-

. , 

, 

;

–

, -

, . 

, 

- . 

-

, -

. -

, -

. -

. , 

-

:

-

-

(« -

»). , 

, 

-

. 

- .  
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, 1960 -

2,6 7,1 %. (

) 20,4 31,2 %. -

77 % 61,7 %.  

, , 

, 

. -

. 

-

-

. -

, -

, , 

. , -

, -

. 

,

, -

, – , , 

– -

. -

-

. -

. 

. 
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-

. 

-

-

- . 

. 

, 

( -

/ ) 1 3 -

. 

-

, 

, -

. ( -

-

)

. 

-

, -

, , 

, 

. 

(Kazutaka Kogi, Haruko Suzuki, 2005)

, 

, (1905 .)

(1911 .). -
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-

. , 1922 , 

, 

, , 

. 

, -

, . -

(1947) . 

, -

, , « -

». « »

. , -

, , , 

, 

-

, « , -

-

» «

, ». 

, , 

, 

/ , -

. « -

, 
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-

». , «

», -

, , 

, , -

, , -

. 

-

. 

-

. 

, -

. 

. 

0,6

15 %. -

. , :

– 14,9 %;

– 6,8 %; – 4,9 %; -

– 2,5–3,8 %.  

-

, 

, 1997 ., -

, -

. , 

-
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1983 ., -

-

, -

1990 . 

, 1988 , , 

, 9 , -

150 . 

( ) :  

39 % – -

;  

25 % – ;  

14 % – ;  

14 % – ;  

6 % – .  

-

. -

, 

. 

-

« » , 

. -

. , -

, 

, . 

, , 

( )

. , 
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. 10 %, , -

. 

. 

3.3.3.   

  

« , -

» ( -

. . ) 1902 . 

, , -

- -

, 

.  

, 

1991 . -

-

, 

3,6 %

, 

. , 

23 « -

», 

, .  

1992 -
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4214-I « -

, , 

, -

». -

, 1995 -

, , 

-

, 

. -

- -

. 

, , -

, , 

, 

. 

-

, :

)

- -

;

) -

, . 

121 « -

». , ( ) -

.  
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, 

. 

, -

, : -

. -

-

, 

. -

. 

. . (1996)

(

– 100 %), ( , 10

%) -

. , , -

6000 - .  

-

:  

( )×++
=

1000
,  (28)

. – -

; – -

, 

(

, -

), .; – , 

, .; – , -
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, .; – -

( ), .; 1000 – -

, -

.  

, -

-

125 «

», 

, -

-

-

, -

( ) , -

.  

, , 

:

– ( )

, 

( ) -

;

–

, 

, 

.  

–

-

, -
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. 

, 

, -

-

. 

– -

, 

.  

, 

:

• , 

( ) , -

-

;

• ;

• -

;

•
;

•

, -

. 

, -

, -

-
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. -

-

, -

:

• -

– -

;

• -

–

20 %

;

•

;

• - -

. 

-

-

;

, 

;

-

. -

-

2007–2009 , 

. 36. 
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. 36.   

. 36, 125-

, , 

, , -

, 

. –

, -

( . ., . ., 2001; . ., 2003; -

. ., 2004).  

-
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-

, ( -

) -

. 

02.01.2000 10- «

-

2000 » 14 -

, – 0,2 %

10,7 %. 2001–2003 , 

755 ( ) 22 -

, -

0,2 8,5 %. 22.12.2005 . 

179- 32 -

0,2 8,5

% ( . 49). 

22 125- -

( . 49). 

( )

, -

31.08.99 975, -

( )

. 
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49

-

-
  

-
  

1 0,2 17 2,1
2 0,3 18 2,3
3 0,4 19 2,5
4 0,5 20 2,8
5 0,6 21 3,1
6 0,7 22 3,4
7 0,8 23 3,7
8 0,9 24 4,1
9 1,0 25 4,5
10 1,1 26 5,0
11 1,2 27 5,5
12 1,3 28 6,1
13 1,4 29 6,7
14 1,5 30 7,4
15 1,7 31 8,1
16 1,9 32 8,5

( ) -

:

= ( :

– , (

;

( ) , 

. 
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125- -

. -

2002 -

« -

-

-

» -

22.03.2002 32.  

:

-

: , , . 

– -

. -

:  

= : V,    (30)

– , 

, 

, -

-

, 

, -

- . -

; V – -

. . 

– . 
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:

B = K : N × 1000,   (31)

– -

; N – -

, .  

–

. :

C = T : K,    (32)

– -

. 

-

.  

( , 

) , , 

.  

( ) :

= (( : + : + : ) : 3 – 1) × 100%,   (33)  

, , – , , 

; , , –

, 

. 

( ) :

= (1 – ( : + : + : ) : 3) × q1 × q2 × 100%, (34)

q1 –
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. q1 = 0, 

0,3. 

, -

0,3, q1 = 1; q2 –

-

. -

, -

, , -

, . q2 = 0, 

-

0,9. 0,9, 

q2 = 1.  

, 

40 % -

( ) . -

, 

( , ). 

-

-

-

, – -

-

.  

, 
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, 

, 

. : -

, 

, -

. 

, -

-

. 

- , 

( , 

, -

)

(31), -

N.  

, -

, -

, , , 

( 1947

(1947

.) , -

, 

, -

750 ). -

-

. « », 

, « -
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( )

».  

- , , 

( 32), 

-

.  

, -

. , 

5 , 

, , 

– . , , -

, 

, , 

-

, 

. , -

, 

( . 50).  

, -

2

(144,7 . 2001 ., 73,4 . 2008 .). , -

, 20 -

0,5 %. , , , 

: -

, , 23,5

32 , 6 , 
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5 (Elyce Biddle, 2005). -

-

, -

, , 

2007 5 %, 506 532 1000 , 

-

– 32 %, 8,7 2006 . 11,5 2007 . ( -

. . ., 2010).   

50

  

1998 4 296 158 500
2001 4 368 144 719
2002 3 920 127 705
2003 3 536 106 668
2004 3 292 87 763
2005 3 091 77 744
2006 2 881 70 430
2007 2 016 66 160
2008 4 103 73 400
2009 3 190 /

, -

-

? –

, , , -

, -
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.  

, , -

– . -

, 20

1,5 . 

827 -

, 1 1260. -

, 1996 43

1

, 2006 . 24 1. , -

, 

-

, , -

, , , -

, , -

, 

. -

, -

, .  

, 

, -

-

, 

- -

. -

, -

. . -
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-

. , -

, , -

. -

, , -

- . 

, -

( . ., 2004). -

-

, -

q1 q2, :  

q1 –

. -

, . 

q2 – -

. 

-

-

, , . 

, 

q1 0,3, q2 – 0,9, -

212 , -
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-

( -

), . 

( . ., 2004). 

« -

2003 » 08.02.2003 . 25-

, 

-

, -

-

- , -

( 22 23). , -

-

-

-

, -

125- . 

, , -

, -

:

; -

; ( , 

). , 

, -

( , -
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) . -

-

. , 

, -

-

, , . , -

, , 

. , 

, -

, 

. 

-

, . , -

, 

. 

, , 

- , 

. 

, -

, 

. -
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. 

-

, -

:

1)

.

2)

, ( ) -

.  

, 

, -

. – -

. :

–

, ?

– 13

22 – -

( )?

. 

3)
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-

, . 

4) , -

.

5) - -

.  

- -

. -

, -

, , 

. . , 

-

-

. 

, , 

, . . 

. 

, 

3 , -

16.10.2000 . 789. , -

, , , -

– . ? -

. 

-

16.10.2000 . 

-

. , 
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( , 

- -

) -

, . 

-

. 

– , -

-

-

( A.M., 2002).  

6) , 

-

.

, 

, -

-

, -

. , -

-

-

, 

. , -

, -

. -

, . -

, -
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. 

7) .

, 

, 

. , 

, 

, 

- , -

? -

. 

8) , 

-

.  

-

:

. 

50 % -

- , , -

( . ., 2004).  

-

, -

, 

( 20 %)

. -

, -

30 %
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-

. 

-

30 % ( ) – 35–40 %. , , 

, 

, . 

, 

-

-

-

. 

-

-

, , 

-

100 -

. 

9) , 

. 

, -

, 

. , 

-

, 

, -

. -

, 
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. , -

, 

. , , -

, . -

. 

, -

, 15- , -

. -

- -

« - ». 

, -

. 

. . (2004) -

-

:

• , - , 

(

- « »), , -

, 

;

• -

:

, , -

, . 

: -
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. 

• -

-

, -

. 

, , 

. ., , , 

. 

, -

-

. 

, 24 1998 . 125-

«

»

« », 

-

– « »: -

- , -

-

( . . -

), -

. 

-
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( ) . 
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.  
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n

i

)A(P)(MR ⋅==
=1

               (35)

, -

, , -

– ( -

) . -

:

– ;

– -

, -

.  

, , 

, , -

, , 

. , 

-
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. , . 
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. 

– -

2.2.2006-05 ( . 51).

, : 2 – <80 ; 3.1 –

(80–85) ; 3.2 – (85–95) ; 3.3 – (95–105) ; 3.4 –

(105–115) ; 4 – >115 . , -

, , 

.  

?

-

, , –

, , 

. « -

» ( 2.2.1766-03)

, -

, -

( . 52).  
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51

  
-

  
  -

2 3.1 3.2 3.3 3.4 4

1-2 . 
≤ 1,1-3,0 3,1-6,0 6,1-10,0 10,1-20,0 >20,0

-

-

≤
  

1,1-2,0 2,1-4,0 4,1-6,0 6,1-10,0 >10,0

  

.  

, 
  5 15 25 35 >35

-
. 

-
, 

  3 6 9 12 >12

( 0 1), 

, 

, , -

, . . -

. , -

. , 

(1 ) « , -
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». –

3.4 – 4, «

- -

10- ». -

, . . – 2, 3.1, 

3.2, 3.3 .  

  52

, 

  
  

2.2.2006–05  

-
  

-
  

-
-

  

– 1 –
– 2 <0,05  

( -
)

, 

-
*

– 3.1 0,05–0,11 ( -
)

– 3.2 0,12–0,24 ( -
) -

– 3.3 0,25–0,49 ( -
)

-
-

– 3.4 0,5–1,0    
( )

-

  
( )

>1,0  

, 

-

-
*
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HS S 18001 «

»

– . 

, , -

-

(35). 

, -

, , -

( ). 

, -

-

, -

. , 

. -

.  

1. 

, -

–

, -

, 

(R ).  
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1.1. 

. , R -

1∗10-6 . , -

– , , , 

, , -

, 

, -

. -

(HSE) R 6∗10-6

. , , -

, , 

, . , -

. -

, 

.  

1.2. 

( -

, , ) (

). , 

– R ., . . ( )

, . . -

-
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1. -

– , -

. -

, 

. :

R .=        (36)

, ( ) , 

– N, , 

n , 

i-

:  

i = n / N      (37)

( ) -

(38) n , 

( -

), N . 

..
1

i

n

i =

=     (38)

(35, 37), 

(R ) i-

N , -

), -

:  
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R = i∗      (39)

, 

, (i- ) « » -

, ( -

, 

– n ) ( . . ., 2010).  

, , -

, -

.  

2.   

, 

, 

. 

: -

, ( , -

, , . . -

) , - , , 

. 

-

, 

( )

. -

, , 

, , , 
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, 

. 
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( ), 

. -
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-

, 

. 

, -

. , -

, -

, 

. -
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, 

, 

. 

-

-

: ) -

; ) , -

; ) (

, 1989). 

, -

, -

, -

, , , 

. 

« » DALY – -

. -

DALY , -

. 

. 

, -

: – 81 ; –

79 ; – 77 ; – 75,5 ; – 65 . -

, , , 

. 

– (

, , , -

. .). -
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, -

, 

. , , 

(DALY) -

-

. DALY -

. 37 (Bobadilla J.L., Cowley P., Musgrove P., Saxenian H., 

1994; Musgrove P., 1995; www.world-bank.org).  

. 37. DALY

DALY :

–

. -

–YLL (Years Life Lost)
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– -

– YDL (Years Lost to Disabilitj).  

(40) , 

. 

[ ]))(1()))((1(
)(

))(( )(
2 araLrBe

r
CeD

DALY Lr β
β

β
βα

++−+++
+

−= +−
−

   (40)

L – , 

« » ( ); D –

( ), 1

, 0 .  

D

, ( . 

54) ( . ., . ., . ., 2001). , -

-

: – 0,9; – 0,4;

– 0,5; - – 0,5; -

– 0,3 .  

, DALY – , -

, , 

- -

. 
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54

,  

-
D

1. , 
, -

: , , , 
. 

0,096

2. 
: , -

, , -
. 

0,220

3. 
: , , 

, -
. 

0,400

4. 
:

, , , -
. 

0,600

5. 
, , -

. .  

0,810

6. 
, , -

. . 

0,920

2.1. DALY

, 

( , -

, -



308

), DALY, 

( . 38):

. 38. DALY

2.2. , DALY

(DALY)

:  

2.2.1. , 

, 

( -

, , -

). 

, DALY -

. , -

, -

- – -

(82 ). -

-

80 . 
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7,2 . -

, -

, . 

. , 

, 

2–3 , , -

80 . 

2.2.2. -

( )

, , -

, , -

, , 

. , 

, , 

0 ( ) 1 ( )

. , 

. 

2.2.3. , -

.

, -

, 25- , 

. 

(1994) -

:  



310

= -βx

= , 0,16243; β = , 0,04; x = -

; = , 2,71. 

2.2.4. , , 

, 

. -

-

. , DALY, 

3 %.  

-

, -

( )

( ). -

, , 

.  

:

= e-r(x-a)

r = , 0,03; = ; = -

, 2,71; = , . 

2.2.5. , -

– , 

. -

, , 

. 
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.  

, , -

, -

. 

, 

, 3 %. , -

DALY, 

(41):

))()(()( )( areCxeDxDALY −−−= χβχ
           (41)

DALY, , -

, , -

, 

. , 

– -

, -

« ». 

-

, -

, , -

. , -

DALY , 

, 

-

( -

. ., . ., . ., . ., 2010).  
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3. 

-

:

-

, 

. , -

, -

, , 

, , 

.  

, , « -

» ( 51898-2002 . . 3.7 – -

). , -

-

, , -

, , , 

, .  

-

, 

. 

, , -
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. , , 

, -

- . -

. , -

, -

.  

55

  

  
-

n∗ 10-6  
( )

  
  
–

/
(%)

  

( )

- 7,4 34,5 0,09

13,1 36,5  0,167
13,2 36,1  0,168
27,9 42,8 0,36
30,1 56,2 0,38
30,3 41,1 0,39
43,6 37,5 0,56
57,3 58,7 0,69
64,4 54,4 0,77

-15 32,6 47,7 0,42

. 55

( . ., . ., 
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. ., . ., 2010). 

, , -

, . . , 

, , 

, , 

. , , 

, 4–5

. , 

, , , 

, , , -

, 

2,5∗10-5 .  

-

, -

, -

39 , (

) 40 . 

. 

(39) -

-

. 

R . . . =2,5 10-5 ∗ 40( ) = 10-3 .  

, -
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, -

, -

. , 

( )

, 

, 

, -

( ) ( . ., . ., 1998). -

40 14600

(40∗365), -

0,365 :

R . . . = 14600 ∗ 2,5 10-5 = 0,365 . 

4.   

( -

) –

, . 

-

, -

-

.  

-

, 

. -
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, -

, . , -

, 

, 

. 

, 

, , -

« (H)

( ) (T)» (42).  

H = *T              (42)

, . -

, , – -

, , -

.

.  

(42) , 

( =0), 0. -

, –

, , , -

, 

. , -

-

, , -

, -

.  
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, 

, –
.i3

, 

– 0, -

-

– 3.i, 

3.i -

( ), ( )

(43) ( . ., 2001).  

033 .i.i −=         (43)

, 

, 

(

), -

, . . (41)

( – >0), , 

, 

( )

.  

, 

, -

1. , 

-

. -

- , 

. , -
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-

. 

4.1. ,   

. 

, -

, -

- -

, . -

-

, , . 

« 2.2.2006-05»: -

, -

-

-

-

.  

, , 

(3.1, 3.2, 3.3 3.4) -

, -

ϕ .i ( . 51). , 
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– 3.1÷3.4, -

, 

. 

–

, 

, «

» ( 2.2.1766-03), 

10 -

. . . 25

3.4–4.0 146

(10*365/25 = 146).  

(2.0-3.1)

, -

. -

( ) -

, , 

. ( . ., 

. ., . . ., 2001)

i-

– ℜ
-

(44):

ℜ= di qi                  (44)

ℜ – , 

. 
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; di – « » ( ). -

- , « », 

, -

, -

. , 

, -

( -

) -

, 

. qi – .  

- -

ℜ -

(45):

=ℜ     0,0005
     0,008

   (45)

, , 

, , 

0,18 (365 ×0,0005=0,18 ). 

, -

, -

3,0 (365 × 0,008 = 2,92 ). -

, -
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, -

0,18 3,0 .  

3,0 -

( . ., 2001).

, -

,

, -

- -

. 

, 

, (2.0-3.1. 3.4-

4.0) 3,0 150 . -

-

(3.1-3.2; 3.2-3.3; 3.3-3.4.) -

, 

, -

- . , -

–
iR3

, 

( . ., . ., 

. ., 1999) : 3.1 –

0,02 0,16; 3.2 – 0,16 0,33; 3.3 – 0,33 0,5;

3.4 – 0,5 1,0. , -

3.1 – R 1.3
= 0,02,
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1.3
= 3,0 / , 0,01

1,5 .  

-

- -

, 

-

( . 56). 

, -

(146 ) (150 ) – , -

. 

56

,   

3.1 3.2 3.3 3.4

/
3,0÷24,0 24,1÷50,0 50,1÷75,0 75,1÷150

. 51 56 -

« – » ( . 39) ( . ., 2001) -

, , 

-
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). 

« » , 

.1.2 7 2.2.2006-05, 

( )

( ) -

350 / 2, -
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( . 65). . 65 -

-

500, 1500, 2000, 2500 2800 / 2, -

, -

, ( . 67).  

67

  
-

-
-

, 
/ 2

-
-

, 
. 

-

, . 
-
-

, 
. 

-

, ⋅

350 20 8 4,9 790
500 17,5 9 4,6 1000
1500 8,5 13,5 2,7 1825
2000 5,5 13 2,0 1870
2500 3,5 12 1,5 1700
2800 – –

: -

, 

7 .  

, -

. 63, ( . 3, . 43), -

– 3.1–
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3.4, 

3.4 .  

. 43.   

:  

1. ( . 2, 3, . 

43), 2.2.2006-05, -

( . 68), -

2.2.1766-03? , . . 

. 3.4 2.2.1766-03 , -

-

2.2.2006-05, -

– . 
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68  

, 

-
  

  

– 1 –
– 2 <0,05 ( -

)
– 3.1 0,05-0,11 ( )
– 3.2 0,12-0,24 ( )
– 3.3 0,25-0,49 ( )
– 3.4 0,5-1,0 ( -

)

( )
>1,0

, 

2. , 

3.3

15,5 , 3.4 – 8 ( . 

. ), -

3.3 . 

3. ( ), -

- :

) – -

5;

) – 10 ;

) – 7, 

-

3.4 4 (



378

. -

)?  

-

( . 69), -

64, 67, -

. 63.  

69

  
, 

. 61 . 52 . 65
2 8 8 4,6

3.1 2,2 7 2,7
3.2 2,9 5 2,0
3.3 3,3 3 1,5
3.4 3,8 1 -

  

, -

, -

. -

, -

, 27 -

( . ., . ., . ., 2010). 

, , 

, , -

«

2008-2010 » ( 586 « -
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2008-2010 », 2008 .). 

, 

, 

-

, , -

. , 

– , 

. -

, , , 

, - . , 

200 -

1 2 ( 10 5 ) -

, ( . . ., 

2010). , , -

, – -

25 35 . 

, , 

, -

, , -

-

( . 

, 1992 .). 

, , -

-
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-

-

, 

-

.  

6.   

    

  

6.1.   

-

-

, 

, , 

:  

6.1.1. 

– R ( . 44)

:

-

– (R ), – (R ), -

– (R )

– (R ), 
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.   -

(67).  

R = R + R + R + R                                  (67)

. 44.

  -

 , -

-

.  

, 

, -

. , , -

-
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, -

, -

. , 

, 

. 

6.1.2. 

, - , , 

-

, 

, .  

R = ( )i         (68)

,  , 

,

: i – i, -

yi – -

( ), -

  ( , 

). , 

, -

12.0.010-2009 « . -

», 

(69) - -

-

:  
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n

i i
i 1

R P
=

= ⋅                         (69)

, 

, , -

– -

( ) .

6.1.3. 

-

, 

( ), , 

, , 

, 

. 

6.1.4. 

,  -

(R ), 

, -

-

, -

,  . -

- , - , 

( . .), 
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, . -

, , -

, , -

, . -

, R -

, 

(67), -

(70):

        R = R + R + R + R + R                     (70)

, 

-

, , -

, 

-

. 

-

-

, . , -

(HSE) -

6×10-6 .  ,   

, 

, 

6 -

, -

.

: -

–

79,2 , – 39,5 . 
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, -

39,7 , R     0,09 -

( = 6× 39,7× 365/106).  

, 0,09  , -

, , (70)

(71). 

R = 0,09 + R + R + R + R                        (71)

6.1.5. .

, -

, -

- . , -

  

, -

(

) –  n ,   -

– N . , -

– , -

  (72):  

                           = 1+ n / N                        (72)

6.1.6. 

-

R , -

(73). 

, -
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, 

. , (

) , -

, , 

. 

, 

, 

,  , 

, .     

                               R = R ×                             (73)

6.1.7. 

( ) -

  (74), -

, -

R -  , « -

»

( 51898-2002 . . 3.7 –

). -

, 

, , ,  

,   , -

, . . -

.  
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    = R / R                            (74)

6.2. 

, -

  « » , 

, - .  

, -

, , 

, -

, .

R - , -

, 

. 

  -

, 

Q, -

- - -

. -

, 

  Z         ,  

-

R (75). , 

, 

, , -

. 

                                 Q - Z   R → 0                                   (75)



388

6.2.1. 

  

  

– R . ., -

-

( . ., . ., -

. ., . ., . ., 2010). , 

R . . = 2,5×10-5 . 

, 

, 

39 , 

– -

, 40 ,   

14600 . -

(69) -

0,365 (76):  

R . . = 14600 × 2,5 × 10-5 = 0,365 ( )       (76)

6.2.2.  

-

, , 

– R . . 

, -

, 20 . 

, , . -

, 
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( , 10%), 

: -

– 36 . , 

– 34 . -

  9,4×10-4.       

-

, . . 

, , 

  . -

, 

« » . 

, 

-

, -

. 

-

. -

, , -

.  

, -

-

, , , -

, 

  750 . -

, 

( ) 750 .   
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R . .

(77) 0,7 .                                       

   R . .= 750 × 9,4×10-4 = 0,7 ( )               (77)

                     

6.2.3.   

R . ., -

, (

) -

, -

, -

( ).  

, 

, 

. 

, , 

, 

.   , 

, 2001 , 

50 ( – 100 000 , – 4 780 700 ). 

. . 70, 

, 

, 30 %. 
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  70

  

1995 2005

– 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

6881 6399 5391 4908 5728 5984 6194 5803 5185 4924 4604

6789 5378 4734 4296 4259 4404 4368 3920 3538 3292 3091

/ / / / / 4548 5755 5715 5180 3684 4235

: – , 2004 . –

( ); –

, 2004 . – ; –

; / – . 

, , -

. 

, -

.  , 2001

2009 , , -

2 (144,7

. 2001 , 73,4 . 2008 .). , 

, 

20 0,5 %. , , , , 

: -

,  -

, 23,5 32 , 6

, 5 . -

-

. , 
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, , 

2007 5%, 506 532 1000 , -

-

– 32%, 8,7 2006 . 11,5 2007 . ( -

. ., . ., . ., . ., 2010). 

, 

-

. .. 

, -

, , 

-

. -

, . -

, 

2 252 591

, 130

  ( =17,3), . . . .   0,0173, 

  

6 ( ). 

  

. . , -

« - » ( . 45), 

DALI. -

:

= 40 – ;

D = 0,5 – -

. (   -

). 

L = 6 – . 
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. . 

4 . 

: . . -

. . (69) -

R . . , 0,07 .  

. 45.   

6.2.4.     

-

R -

. , , -

, 
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– . 

-

  . , -

, -

.  , , 

-

, 

. , 

,   30

, -

. ,   

(   

, 

)

-

. , -

-

. , -

, 

40 , 

, 25 – , 20 – . -

, 

, , , 

47% .  

?  , 

, , , -

( / ) -
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, , -

,  -

, 

-

. , -

, -

-

- , 

, 

-

. , -

, -

- , 

. , , -

, -

, , 

. 

, , 

, 

, -

. , -

- , 

, -

. 

, 

, , -

« » . , 
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, . . -

, 

.  

, 65 . 

, , 8000 -

, . . 

1,23×10-4
.  

-

, , -

, , -

-

, , , -

,   -

750 .

R (78), 0,09

.                                       

  R = 750 × 8000/65×106 = 0,09 ( )           (78)

6.2.5. 

, -

, 

R :

- -

, , . 

, -
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( . , . )

( . , . ) . 

, 

-

. , 

18 , 

  -

0,25   ( -

. ., 2001). 

, 

, 

.  

- , 

, -

. -

, , -

.  

, 

-

, -

. , , -

, , 

, . . 

. 

, 

, -

– . , 

, -

, , 
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, -

, 

-

–

0,25 , , 

– 3 (79).  

  R = (0,25 + 3) / 2 = 1,625             (79)

6.2.6. 

, ( . 44)

-

R , , , -

2,94 . -

, 3,0

(80). 

R = R + R . . + R . + R . . + R + R =

= 0,09+0,365+0,7+0,07+0,09+1,625=2,94       (80)

6.3.   

6.3.1. 

: « », 2010 . 

1. 7000 (N) 5

( ) 1 (n . .), -

32 .    
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2. ( ), 5

(n . .), 46, 48, 49, 52 56 , -

2- 3- , -

- . 

, « - » -

. ( . .), -

, 6300 .  

3. 2010 , -

24 (n . . ), 24 55 . 

36 . 

, « - »

. ( . .), 

24 , 578 .  

4. 1

. , 

36 , (n ), 

– « ».     

5. 840 (n ), 

( )

25 . 

21000 . 

6. , -

  , -

– .  

« » 2010 . 1,18.  
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6.3.2. 

« », 2010 . 

1. , -

, 

, R . .  

, 

5 (81):

               
TN

n
R ..

. ⋅
⋅

=                  (81)

, -

(65 ) -

33 (65-32). . . 12 000 -

. « -

» 0,34 .   

R . .  = 12000×1/7000×5 = 0, 34 ( )

2. R . -

(82), , -

, .   

                  
TN

n
R ..

. . ⋅
⋅

=            (82)

. ,  

, « -

».   

: 56 -

, 3-
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. 

( . 46) :  

= 56 – ;

D = 0,4 – 3- ;

L = 9 – , 

56

( ), – 65 . 

, -

2,77 (1010 ) .  

. 46. ,  

. 

(82) (6.3.1, . 2), -

R . 0,9 :   

R . = 6300×5 / 7000×5 = 0,9 ( )
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3. -

R . . , -

(83):  

                       
N

n
R ..

.

⋅
=                          (83)

, -

, « - », -

24 .  

: 39

75 .  

( . 47):

. 47.   

. 
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= 39 – ;

D = 0,5 – -

- ;

L = 75 – .  

. (DALY) 49,7 . 

-

, , (83) -

-

R . ., 2010 1,98

). 

R . . = 578×24 / 7000 = 1,98 ( )

4. R -

(84), , -

.  

TN

n
R

⋅
⋅

=                     (84)

, 

, 

– , -

« - » ( . 48).  

  

:  

= 36 – ;

D = 0,4 – 3- ;
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L = 29 – , -

36

( ), - 65 . 

. 48.   

. 

, -

8,77 (3200 ) .  

(84) , -

R 0,09 ( )  

R = 3200×1 / 7000×5 = 0,09 ( )

5. R

2010 , (85), 

1.5 , 

.   
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N

n
R

⋅
=               (85)

R 3,0

. 

R = 25×840 / 7000 = 3,0 ( )            

  , 840

-

. -

(86), 

– ( . 

71), , -

( . 72).    

               i = a i + b ;                                   (86)

i –  , ; i – -

. 

71

( 2.2.2006-05 )

3.1 3.2 3.3 3.4
1.1-2.0 2.1-4.0 4.1-6.0 6.1-10. 

1- 2- - 1.1-3.0 3.1-6.0 6.1-10.0 10.1-20

3- 4- - 1.1-3.0 3.1-10 10

,   5 15 25 35
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72

,   

3.1 3.2 3.3 3.4

3-25 25-50 50-75 75-125

. -

  ( )

1,8 .                   

(86) , -

(87):    

1 1

2 2

a x b

a x b

= ⋅ +
= ⋅ +                     (87)

1 2 – , 

;

1 2 - , -

. 

(87)

:

1 = 3,0;  2 = 25,0;  1 = 1,0;  2 = 2,0.  :

3 a b

25 2 b

= +
= ⋅ +         a = 22;  b = - 19

(86) :   

i = 22 ⋅ i – 19 = 22 ⋅ 1,8 – 19 = 20,6
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, 1,8 , 

( i) 20,6 .                   

, 

    , -

(88):  

2
ix=                     (88)

, , -

, -

:   

– 55 ,  

– 30 ,  

– 10 ,  

– 38  .  

(88) -

–   

– 74 .  

2 2 2 255 30 10 38 74= + + + =

, -

(89), 2010   6,4

  (89).   

R = 0,09 + R . . + R . + R . . + R + R          (89)

R = 0,09 + 0,34 + 0,9+ 1,98+ 0,09+ 3,0 = 6,4 ( )

R , . . 
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– ,   « » 2010 . -

1,18.  

-

R , (73) « …»

7,55 . 

R = R × = 6,4× 1,18 = 7,55 ( )

, « -

» 2,5 (R / R = 7,55/3 =

2,5 ). 

-

, -

, , -

, , 

, -

, -

. 

:     

–  

, , 

;

– -

, 

, ;  

– -

-
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, -

;  

–

;

–  

;  

– -

, -

;  

–

- ;  

– -

: ISO 9000; ILO-OSH 2001

OHSAS 18001.  

, , -

. 

7. 

:

– ( « ) (
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« » « ( )», 

15 (1986-2001 .), 

-

2001 . 

. 73. 

73

  

( / )

R /% R /% R /% R
« - 0,466/11 0,25/5 3,35/84 4,0

  0,32/10 0,63/20 2,25/70 3,2

« » 1,392/10 0,24/1,75 12,0/88 13,63
« » 0,4175/2,85 0,25/1,7 13,9/95,4 14,57

: -

. 

R

-

, -

:

* « – 0,4/0,066

* – 0,305/0,015

* « » – 1,3/0,092

* « » – 0,4/0,0175
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, 

-

, 

84

95 %. 

, 

, 

( , 2006).  

, -

, 

, -

-

-

. -

. -

-

, -

, , , -

–

. 

, -

, -

-

. 

« -
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», -

, -

, -

.  

-

-

, . 

V . 

1. : -

- . // , -

, 2006 – 56 . 

2. 

.// World Bank Development Data Group. 

2010.- 20 . 

3. . ., . ., . ., . . 

-

( ) -

. « ». 

. 

. . . / : « », 2010. – 416 .  

4. . ., . . 

// .– 1997.– 3.– . 

26–29.  

5. . ., . ., . ., . ., 

. ., . ., . ., . ., -
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( ), 
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7. « -

»

. -
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, 1 10–6), -

, -

, , -

- -

; 2) , 

, 

, -

. 

, -

. -

, 

, . 

, , -

, , 

. 

(US EPA)

1 10–4 1 10–6, 

1 10–6. 

( – ) –

, -

. -

. -
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. -
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– -

28 ( ). ( 12
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