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      R - ,
      T - ,

 - , ,
.
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, , R, 
(t).

. 
.

, 
, 

, . . . 
,

.
 R 

.  
[205] 

, 
 R=eM.  [263], 

, 
,  nl,

.

. .  [264]. 

, 
 ( ). 

,  R, M, T. 

, 
.

, 

.

. 
    

, 
, .

.  [265] 
 ( ) 

. , 

.
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3.5.1 

3.5.1.1.  .
, ,

, , . 
, 

 x+3  ,  - ,  88,7%
. 

x 3 x x 3
. 

3 x x 3i

3.5.1.2. .

. 
:

x (x x ) / 2i i 1 i 1

. 

.

,
. 

:
1n

1m
nm0 cos2A)mftAcos(2Ax(t) nft                      (3.5-2)

 m - 0,1,2, n  - 
f=1/N - 

x R e A jBm
j

m m
m ; R A B ;m m

2
m
2 arctg( B

A )m

m
         (3.5-3)

m  Bm, , 
 [266].

1. , .
2. 

,  “  ” .
3.  2 

.
4. , .
5. -

.
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.

, .   
.

. 

. . 
 [262] 

.
,  [ 262 ].

 y ,

f(t) (t)
3!

(t)
4!

(t)1 (3) 2 (4)                                            (3.5-4)

(t) 1
9

e
y

2
2

  - 
3(t), 4(t) - 

1 2 -  

1
3
3

t
3

t
2 3

(y y) / N

( (y y) / N)
; 2

4
4

t
4

t
2 4

(y y) / N

( (y y) / N)
;

yt=0, :

y / N( y / N)t
3

t
2 3

1 2, f(t) (t)
 - 

y (y y) /t

:
1. f(t)dt 1.    2. f(t) 0  -00  t +00

 f(t)? 
:

-1.0518  1.0518;  0
  - .
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, 
:

K [3 / 3(lgN 1)];max u [1
2

(N 1 1 / 96 N 1)]

 N- ,
      Kmax- 

,
 - .

,  85%,

 [262] 1 / 96 r , 2(N 2) / 3 ;

 - 
- .

:
y y yt 1 t t 1 ; y y yt 1 t t 1

:
1. 

y .
2. y y yt ; y ; y ; y2 3 4 .
3. .
4. 1 2 , :

1 1.0518  ;        0   2 .
5. .
6. 196. 1.96 .
3.5.1.4 .

:
X(t)=P(t)+C(t)    (3.5-5)

  P(t) - ,
       C(t) - .

, 
II- .

P(t)=P +P +P

 II- .
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-
, 

. 

  .
x (x x ) / xi i i i                                         (3.5-6)

:
x x x
. . . . . . . . . . . .
. . . . . . . . . . . .
x x . . . x

1.1 1.2 1m

n1 n2 nm

                                       (3.5-

7)
,  m 
,  n . 

, 
.  m = 24, n = 28  31. 

mjn . , 
 ( ) ,

,  - .

  , , 
 - .

, 
. 

 n.
 x1,1,  x2,1, ... , xn,1,

. 
.

m - 
.  x1,1, x2,1, ... ,

xn,1, xn+1;1, ... , xn+1,m.

. 

 - x i  :
 n , . n=2k+1,  k  

. 
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x(t) ,   , 
.

    , , 
, 

,   
.  

 - m.

3.5.1.5.  

. 
. 

  ( )   .
1. . [ 262]   

 -T/2  t  T/2 
 f=1/T.

S xx
2

m
m

2

                                                          (3.5-8)

  fm=m/T 

dtex
T

Tmtj
t

/21 T/2

T/2-
m                                        (3.5 -

9)
: ,   

, :

S (f) C (t)e dtxx xx
j2 ft

T

T

( f )                (3.5-10)

C (t) S (f)e df
xx xx

j2 ft ( T t T)               (3.5-11)

 Sxx(f) 

C ( ) 1
T

x x x x dtxx t
0

T

t t                                  (3.5-12)

. 



118

S (f) C ( )exx xx
( 1)

j2 ft

m

m

                                          (3.5-13)

C ( ) 1
N

(x x)(x x)
xx t t

1

N

                               (3.5-14)

m=N-1  -
N - 
x 1

N
x t

1

N     -  

, 

, e j2 ft

.
:

S (f) 2 [C (0) 2 C (t)cos2 ftxx xx xx                          (3.5-15)

   Sxx(f)-   
 0  f  1/2  , 

 2.
, 

  [ 267 ].  
.

.

:

l( ) 1
2

1 cos m

m

      m (3.5-16)

:

l( ) 1
m

                m (3.5-17)

l ( t )

1 6 6

2 1

m

2

m

3

m

3

              
m

m
m

2

2

           (3.5-17)

 > m;
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:

W(f) 3
4

sin f / 2
f / 2m

m

m

2

f               (3.5-18)

:

W(f) 3
4

sin( f / 2)
f / 2m

m

m

4

f                 (3.5-19)

, 
.

 - 
)(~ f . , 

.  - 
, . 

.
2.  - . 

.  xt,  yt,
  ( ) )(~ f

 Cxy( ). 
 [262] 

  [268].

3.5.1.6 .

. 

k (xy xy) / x y                                              (3.5-
20)

 -1   k  f.  (-) .
, : k=0.2 - , k = 0 2 - 0 4 - 

, k=0.4 - 0.6 - , k = 0.6 - 0.6 - 
), k = 0.8 - 1.0- .

 d=k2, 
, .

, . 
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. 
.

k( )
M x y y x

M y y M x x

t t t t
1

M

t 1

M

1

M

t
2

t
1

M 2

1

M

t
2

t
1

M

1

M

                      (3.5-21)

 M=N- ;  N - .
x 0t

1

N

k( ) x y y xt t t
2

t
2

1

M

                                       (3.5-22)

:
1.  xt x t( ) .
2.  yt.
3. 2

1x , .
4. 2

1y , .
5.  xt yt

6.  k ( ).
7. 
8.  3,4,5.
9.  k ( ).

, 

.

 III.

1. 
.

2. 

.
3. , 

., .
4. 

:
- 
- , 
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4.1     
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. ).
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 60 , -  . 
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.
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.  
 ( .  1 ),  

   ( .  4.3.1 ).   
     

     .

         , 
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- 

, 
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4.1.1. .
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.
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.

, ,
 (

 ) , 
 269 .   
. 

: , ,
, , , 

 1978  1981 . 
  , 

.
. 4.1.5.;4.1.6;4.1.7  

    
. 

  
 ( ).
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    .
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 - 
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 2 103  
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 1.5 - 8 . 

. 
 25-40 . . 

. 
. 4.1.9.



132
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, .
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.
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      0.52.
. .
, 
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. 

. 
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. 
 0.1.

.  .  -
 840 ,  173 

.

, 
, 

.
 0.1.

.  .
. 
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 0.42.

.  .  
, .

. 
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.

 ( 
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, 
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,  -  -  50 .
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, .
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.
, 
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, 

. 
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4.1.2. 
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 71,72,65,208,140

.  
.
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. 
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.

. 
 2-

 20 .  ( )
:

H=3.00 ,  Z=3.00
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, 
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 (Sq),

, 
.

. 
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  - Dst- .
Sq - .

.  Sq-
. 
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 Sq-
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. 
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   H, D, Z  
 1.1978  12.1981 . 

5 .  .
. 

 1978-81  ( .4.1.12. ). 
 H, D, Z - 

, . .
.

,  H, D, Z - 

. 
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-  H - ,
-  Z -  13 ,
 - D - ,  12 

  «0» .
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. . 

, .  Sq-

.
,  Sq-
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. 
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,  Sq- . 

,  Sq-
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; , 

, , 
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 ( )  ( )   ( )
)

D H  Z D H Z D H Z D H Z
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70-110
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111-160

41-60
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91
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, 
. 

, 
. 

, 
, 

, . 
, , 

.
 (DPI). 

.

.

 (   ),  100-200
  [270].  (  18h 6h LT). 
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 12.1981 . , 
. .  

. 
 "+" ,   "-"
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:
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 1  15 . 
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.4.1.15,4.1.16.

, 
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 Sq- , 

.
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;
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 8 . 
 30 .  5 . 

 0.3 . 
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   - 60 . 
       .

 1000 . 
  

,  . 4.2.1. 
 20 - 100 ,     -  = 50-1000

.
 1  IV  90%  

    40%  
III.        

,    
  33, 39, 40, 42-44, 35, 37 ,
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,  1000
.  10 
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 VI   

.  4% 
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 100 - 200 ,  400 . -

. 
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 > 11, 

. 
,  VI

 2 
.    1981 .

 10   ( . 4.2.2.),
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 R = 150 , .
-

        , 
  ,  -

. , 

.   [66].
  , 

     -
. .

4.3.
.

 4.1. 
,   
. ,  

, .

.

. ,
, . 

 R =  [ 271],  - . ,
, 

. 
 4.3.1. 

, . 
, 

.  . 4.3.1. 
.

, 
.  

, . 
, 

- 
 [207, 209].    

 ( ,
.) 
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 4-5 
. 
  . 

,  4 (  ~ 11.6). 
  (  1.7, . I), 

,  4, 
, 

).
 1978-81 .  25 , 

.  15 
.  7

, . .
 4.3.1

N0 .,    

 R, R , -

1978 .
1 17 02 43,1 78,1 00-

35
4,4 70 78 - +

2 12 03 42,0 79,8 08-29 5,6 135 256 - -
3 24 03 42,0 79,8 21-05 6,1 55 420 - +

4 14 04 41,2 75,3 06-11 4,4 295 78 - +
5 25 04 43,8 76,7 03-33 4,4 150 78 - -
6 16 09 33,2 57,5 15-35 7,2 200

0
125

0
+

7 8 10 39,2 74,4 14-20 6,1 700 420 - -
8 19 10 39,9 76,8 16-08 4,4 312 78 - -
9 1 11 39,2 72,36 19-18 6,7 600 760 +
10 2 11 39,26 72,30 06-24 5,6 600 256 +

1979 .
11 6 04 42,0 77,5 18-30 5 105 140  +
12 9 05 42,1 79,1 18-41 5 75 140 - +
13 22 05 42,1 75,9 14-48 4,4 200 78 - -
14 7 09 41,5 75,2 15-39 4,4 235 78 - +
15 25 09 45,0 77,0 13-05 5,6 320 256  +
16 15 11 41,4 72,68 01-33 4,4 487 78 - +



151

1980 .
17 15 02 41,0 78,8 09-09 4,4 160 78 - +
18 16 03 41,6 75,7 01-44 4 320 60 - -
19 19 03 41,2 75,2 00-42 4,4 280 78 - +
20 5 07 41,9 77,5 20-25 5,6 118 256 +

21 4 09 44,3 79,13 06-47 4,4 200 78 - -
22 31 07 39,30 74,48 19-03 5,3 450 140 - +

1981 .
23 3 03 39,19 72,36 05-52 6,1 625 300 - -
24 23 04 40,0 75,6 09-47 4,6 357 80 - -
25 30 08 42,9 78,45 04-04 4,6 75 80 - -

R – . « »,
R  - 

. 4.3.1. 
:

  – ,
 – ;
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, 
, . 

, .
, ,  0.01%,

 (
)

:
1. ;
2. ;
3. ;

 50  0.01 2

. 
 28 . 

.

 " ". 
2 - 4, 

1 2, 
, = - 0.92 , 

. 
 -  (  2-4), ,  0.90 .

, 
 2  4  1.82 .

, 
  

., :
 1  2

                      u2-1= 2 - 1                                                               (5.1.1)
, . 

, :
                       u2= 2  + l2   ,     u1= 1 + l1
è ôîðìóëà 1 ïðèîáðåòàåò âèä :
                       u2 - u1=( 2 - 1)(å2 - å1)                                                  (5.1.2)
Ïðè  èçìåðåíèè ýëåêòðîäîì “Òåðëèò” íà ãëèíÿíîì ëàçå, ñîåäèíÿþ èì åãî ñî ñâèíöîâûì

ýëåêòðîäîì, íàïðÿæåíèå ìåæäó “Òåðëèòîì” è ñâèíöîâûì ýëåêòðîäîì ïîëó÷àåì äëÿ ïåðâîé
òî÷êè:

                      u/1=( 1 + e1) - ( 1 + eòåðë)=å1 - åòåðë                         (5.1.3.)
äëÿ âòîðîé:
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                       u 2=( 2 + e2 )( 2 + eòåðë) = å2  - åòåðë                         (5.1.4)
Âû÷èòàÿ èç (4)  (3) ïîëó÷àåì:

            u 2 - u 1=( e2-e1) - ( eòåðë - åòåðë) = å2 - å1                              (5.1.5)
Îñòàþòñÿ òîëüêî ñîáñòâåííûå ïîòåíöèàëû ñâèíöîâûõ ýëåêòðîäîâ è ïîìåõè ñâÿçàííûå ñ

èõ ïîëÿðèçàöèåé.
                Èç (5.2) ïîëó÷àåì:

2 - 1 = (u2 - u1)- (e2 - e1)                                             (5.1.6)
Â âûðàæåíèå (5.6) ïîäñòàâëÿåì ïîëó÷åííûå çíà÷åíèÿ u 2  è u 1, òîãäà

2 - 1 = ( u2 - u1) - ( u 2 - u 1)                                        ( 5.1.7)
 ò.å. îòñåêàåì ïîìåõè  ( u 2 -  u 1)  îò ñèãíàëà ( u2 -  u1) è ïîëó÷àåì äåéñòâèòåëüíóþ

ðàçíèöó ïîòåíöèàëîâ ìåæäó òî÷êàìè 1 è 2.
Áûëè ïðîâåäåíû ðàáîòû ïî ñúåìêå ðàñêëàäà íàïðÿæåíèé ìåæäó âûáðàííûìè òî÷êàìè.

Ðåçóëüòàòû ïåðâûõ ñúåìîê îò ðåçóëüòàòîâ âòîðûõ ñúåìîê îòëè÷àëèñü íåñóùåñòâåííî,
ìàêñèìàëüíîå ðàñõîæäåíèå íå ïðåâûøàåò 5ìÂ äëÿ îäíîé òî÷êè.

Íà ðèñ. 5.1.4. ïðèâåäåí îñðåäíåííûé ãðàôèê ðàñêëàäà íàïðÿæåíèé ïî ëèíèÿì ¹ 1 - 3  è ¹
2 - 4,  ðàññòîÿíèå ìåæäó çàìåðÿåìûìè òî÷êàìè ñåìü ìåòðîâ. Èç ðèñóíêà âèäíî, ÷òî äëÿ ëèíèè
¹2 - 4 ìàêñèìàëüíûå ïîòåíöèàëû íå ïðåâûøàþò  - 21ìÂ, à äëÿ  ëèíèè ¹ 1 - 3  ìåíüøå 23ìÂ,
ïîòåíöèàëû ðàñïðåäåëÿþòñÿ ïî âñåìó ïîëþ ðàâíîìåðíî, ÷òî ãîâîðèò î âûäåðæàííîñòè
ãåîýëåêòðè÷åñêèõ õàðàêòåðèñòèê âåðõíåé ÷àñòè ðàçðåçà â ïðåäåëàõ âûáðàííîãî íàìè
ïîëèãîíà.

Áûëà ïðîâåäåíà ðåàêöèÿ ýëåêòðîäîâ íà èçìåíåíèå âëàæíîñòè â ñðåäå, îêðóæàþùåé
äàò÷èêè âñëåäñòâèè èíôèëüòðàöèè àòìîñôåðíûõ îñàäêîâ. Îêàçàëîñü, ÷òî âåëè÷èíà
èçìåíåíèÿ ðàçíîñòè ïîòåíöèàëîâ íà ýëåêòðîäàõ íå ïðåâûøàåò ïåðâûõ ìÂ  ( ðèñ.5.1.5.).

Äëÿ èññëåäîâàíèÿ áûëè ðàçâåðíóòû 4 ñòàíöèè ðåãèñòðàöèè   ýëåêòðîìàãíèòíîãî ïîëÿ
íà òåððèòîðèè Áèøêåêñêîãî ãåîäèíàìè÷åñêîãî ïîëèãîíà ( ÁÃÏ )   ( ðèñ.5.1.0 ).

Ñóùåñòâåííóþ ïîìåõó ðåæèìíûì íàáëþäåíèÿì îêàçûâàþò ïîäçåìíûå íåã óáîêî
çàëåãàþùèå ñîîðóæåíèÿ, êîòîðûå ïîäâåðæåíû êîððîçèè (âîäîïðîâîäû, òðóáû, ôåðìû è äð.).

Èíòåíñèâíûå ëîêàëüíûå ìèíèìóìû è ìàêñèìóìû ïîòåíöèàëà ÝÒÏ âåëè÷èíîé äî 60 ìÂ,
îáóñëîâëåííûå îêèñëèòåëüíûìè ïðîöåññàìè, áûëè îáíàðóæåíû ïðè ðàáîòå â çîíå ïóíêòà
ðåãèñòðàöèè Àëüïëîãåðà. Âëèÿíèå òàêèõ ïðîöåññîâ îñîáåííî âåëèêî â ïåðèîäû âûïàäåíèÿ
îñàäêîâ, òàÿíèÿ ñíåãà, êîòîðûå èíòåíñèôèöèðóþò êîððîçèéíûå ÿâëåíèÿ. Èññêóñòâåííûå
àíîìàëèè ñîçäàþò íåïðèåìëèìûé ôîí äëÿ äîëãîâðåìåííûõ íàáëþäåíèé.Â ñâÿçè ñ ýòèì,
ðåãèñòðàöèè ÝÒÏ íà ñòàíöèè Àëüïëîãåð íàìè ïðåêðàùåíû, õîòÿ â íà÷àëå ïðîâåäåíèÿ
çàìåðîâ ðàçíîñòü ïîòåíöèàëîâ áûëà çíà÷èòåëüíî íèæå, îêîëî 20-30 ìÂ.
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. 5.1.5. 
 (1)  (2).

5.1.1. Àíàëèç ôîíîâîé âàðèàöèè ýëåêòðîòåëëóðè÷åñêîãî ïîëÿ

1. Ñîïîñòàâëåíèå ñóòî÷íîãî õîäà ÝÒÏ è ñïîêîéíûõ ñîëíå÷íî-ñóòî÷íûõ âàðèàöèé (Sq)
ãåîìàãíèòíîãî ïîëÿ ïîêàçàëî, ÷òî Sq-êîëåáàíèÿ îòìå÷àëèñü íà âñåõ ñòàíöèÿõ ðåãèñòðàöèè
ÝÒÏ. Ìàêñèìàëüíûå âåëè÷èíû íàáëþäàëèñü íà ñòàíöèè “Àëà-Àð÷à“ - 25 -28 ìÂ/êì â
íàïðàâëåíèè ÑÞ. Ëåòîì àìïëèòóäà âàðèàöèé ïðèáëèçèòåëüíî â 2 ðàçà áîëüøå ÷åì çèìîé.
Ïî÷òè âñåãäà íà ôîíå ñîëíå÷íî-ñóòî÷íûõ èçìåíåíèé ôèêñèðóþòñÿ âûñîêî÷àñòîòíûå
âîçìóùåíèÿ, èìåþùèå íå ðåäêî àìïëèòóäó áîëüøóþ, ÷åì Sq- âàðèàöèè.

Ïî ðåçóëüòàòàì ñïåêòðàëüíîãî àíàëèçà âûäåëÿþòñÿ êîëåáàíèÿ ñ ïåðèîäàìè 24, 12 è 6
÷àñîâ ( ðèñ.5.1.7). Äëÿ ðÿäà èçìåðèòåëüíûõ ëèíèé ñò.Îðîê  è  Áåëîãîðêà îáíàðóæåíà 27
ñóòî÷íàÿ ìîäà, êîòîðàÿ îòðàæàåò ëóííî-ñóòî÷íûå âàðèàöèè ãåîìàãíèòíîãî ïîëÿ. Àìïëèòóäà
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ýòèõ ñîñòàâëÿþùèõ íå áîëåå 1ìÂ.
2. Ìåòåîðîëîãè÷åñêèå ôàêòîðû.
À. Êîëè÷åñòâî îñàäêîâ.  Íàìè çàìå÷åíî, ÷òî âûïàäåíèå îñàäêîâ â êîëè÷åñòâå íå ìåíåå

10 ìì íå îêàçûâàåò ñóùåñòâåííîãî âîçäåéñòâèÿ íà ñòðóêòóðó ðåãèñòðèðóåìîãî ïîëÿ. Ïðè
êîëè÷åñòâå îñàäêîâ áîëåå 20-30 ìì èçìåíåíèå óðîâíÿ ÝÒÏ íîñèò áîëåå âûðàæåííûé
õàðàêòåð è îòëè÷àåòñÿ ïî âåëè÷èíå, äëèòåëüíîñòè è âðåìåíè âîçíèêíîâåíèÿ. Â
áîëüøèíñòâå ñëó÷àåâ èõ ïðîäîëæèòåëüíîñòü ñîñòàâëÿåò 2-3 ñóòîê, à àìïëèòóäà íå
ïðåâûøàåò 6ìÂ, â çàâèñèìîñòè îò ìåñòíîñòè óñòàíîâëåííûõ ñòàíöèé è äëèòåëüíîñòè
âûïàäåíèÿ äîæäÿ. Åñëè âûïàäåíèå îñàäêîâ áîëåå 60 ìì, ïðè ïðîäîëæèòåëüíîñòè äîæäÿ áîëåå
3-4 ñóòîê  ñ ïåðåðûâàìè, òî íåðåäêî ôèêñèðóþòñÿ áóõòîîáðàçíûå èçìåíåíèÿ ÝÒÏ
äëèòåëüíîñòüþ îêîëî 5-6 ñóòîê è âåëè÷èíîé 20-23ìÂ. Ó÷èòûâàÿ òàêæå îñîáåííîñòè ïðè
îñàäêàõ, áûë óñòàíîâëåí íàáîð èçìåðèòåëüíûõ ëèíèé ñ ìèíèìàëüíîé "÷óâñòâèòåëüíîñòüþ" ê
àòìîñôåðíûì ÿâëåíèåì è èñïîëüçîâàëè ýòè ëèíèè êàê îïîðíûå.

Á.Âëàæíîñòü. Èçó÷åíà ìèãðàöèÿ âëàãè â çîíàõ íåïîñðåäñòâåííî ïðèëåãàþùèõ ê
ýëåêòðîäàì ïðè ôèëüòðàöèè äîæäåâûõ îñàäêîâ. Ñ ýòîé öåëüþ èçó÷àëèñü âàðèàöèè
îáúåìíîé âëàæíîñòè â ñïåöèàëüíî îáîðóäîâàííûõ ñêâàæèíàõ ñ ãëóáèíîé 2 ìåòðà.
Èñïîëüçîâàëñÿ íåéòðîííûé èçìåðèòåëü âëàæíîñòè ÍÈÂ-2, êîòîðûé ïîçâîëÿåò  îïðåäåëÿòü
îáúåìíóþ âëàæíîñòü ñ òî÷íîñòüþ íå íèæå 0.01% . Ïî èçìåíåíèþ ýòîãî ïàðàìåòðà ñ ãëóáèíîé â
çàâèñèìîñòè îò âðåìåíè ìîæíî ñóäèòü î äâèæåíèè âëàãè â ãðóíòå. Íàáëþäåíèÿ ïðîâîäèëèñü
2 ðàçà â ñóòêè íà ôèêñèðîâàííûõ ãëóáèíàõ 0.5, 1, 1.5 è 2 ì, â îáùåé ñëîæíîñòè â òå÷åíèè
3 ìåñÿöåâ.

. 5.1.7. . 
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. 5.1.8. 
.  (1) .  (2)

Ïðè âûïàäåíèè äîæäåé èíòåíñèâíîñòüþ 10 ìì è âûøå  äëÿ âûÿâëåíèÿ ðåæèìà
èíôèëüòðàöèè äîæäåâûõ îñàäêîâ èçìåðåíèÿ âûïîëíÿëèñü ÷åðåç êàæäûå 3 ÷àñà â òå÷åíèè
1.5 - 2 ñóòîê. Ñðåäíèå çíà÷åíèÿ âëàæíîñòè íà íèæíèõ ãîðèçîíòàõ äëÿ ñò. "Îðîê" ëåæàò â
èíòåðâàëå 30-35% , â òî âðåìÿ êàê íà ñò. "Áåëîãîðêà" ýòî âåëè÷èíà ñîñòàâëÿåò 10-15%
(ðèñ.5.1.8 ).Ïîâûøåííîå çíà÷åíèå âëàæíîñòè íà ñò. "Îðîê" âèäèìî ñâÿçàíû ñ ãëèíÿííûì ñîñòàâîì
âìåùàþùèõ ïîðîä. Â ñâÿçè ñ ýòèì, îòíîñèòåëüíî ìîìåíòà âûïàäåíèÿ îñàäêîâ âëàæíîñòü íà
ãëóáèíå 1.9 - 2 ì äîñòèãàåò ìàêñèìóìà ÷åðåç 15 - 20 ÷àñà äëÿ ñò. "Áåëîãîðêà", à äëÿ ñò.
"Îðîê" ýòî âðåìÿ ñîñòàâëÿåò 2.5 - 3 ñóòîê.

Èç ðèñóíêîâ âèäíî, ÷òî óâåëè÷åíèå  âëàæíîñòè â ñðåäå íà÷èíàåòñÿ â ïåðâûå ÷àñû
ïîñëå íà÷àëà äîæäÿ è ïðîÿâëÿåòñÿ áîëåå îò÷åòëèâåå íà âåðõíèõ ãîðèçîíòàõ. Çäåñü æå
âèäíî, ÷òî íà ãëóáèíå çàëîæåíèÿ ýëåêòðîäîâ ýòè èçìåíåíèÿ ïðèìåðíî â 10 ðàç ìåíüøå, ÷åì íà
ïåðâûõ 50 ñì.

Íà ðèñ.5.1.9  ïðèâåäåí  ïðèìåð ðàçâèòèÿ ôèëüòðàöèîííîãî ïîëÿ ïîñëå äîæäåé ñ îáùèì
êîëè÷åñòâîì îñàäêîâ 28 ìì. Íàáëþäàåòñÿ àíîìàëèÿ ïðîäîëæèòåëüíîñòüþ îêîëî 4 ñóòîê, ïðè ýòîì
âàðèàöèè îáúåìíîé âëàæíîñòè â ñêâàæèíàõ èìåþò äëèòåëüíîñòü  îêîëî  25 ÷àñîâ íà ñò.
“Îðîê”. Àíîìàëèÿ ñèëüíåå ïðîÿâëÿåòñÿ íà èçìåðèòåëüíîé ëèíèè ( 2 - 4 ), îðèåíòèðîâàííîé ïî
ñêëîíó, ãäå ïðîöåññû ôèëüòðàöèè è äðåíàæà ïðîòåêàþò áîëåå àêòèâíî, ÷åì â
ïåðïåíäèêóëÿðíîì íàïðàâëåíèè. Ïàðàëåëüíàÿ ëèíèÿ ( 1 - 3 ) îòìå÷àåò ìåíåå èíòåíñèâíóþ
àíîìàëèþ. Ýòè ïðîöåññû íàáëþäàþòñÿ â âåñåííèé ïåðèîä, êîãäà òàÿíèå ñíåãîâ òàêæå
âûçûâàåò ðàçâèòèå ôèëüòðàöèè. Àíàëîãè÷íûå ñåçîííûå âîçìóùåíèÿ íîñÿò ïëàâíûé
õàðàêòåð, õîðîøî êîððåëèðóþòñÿ ñ ìåòåîäàííûìè è ìîãóò äîñòèãàòü äëÿ îòäåëüíûõ
èçìåðèòåëüíûõ ëèíèé 35 ìÂ.
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. 5.1.9. 
 ( )  9 )

 ( ).

5.1.2. Ðåçóëüòàòû íàáëþäåíèé ýëåêòðîòåëëóðè÷åñêèõ
ïðåäâåñòíèêîâ  çåìëåòðÿñåíèé

Ñå ñìè÷åñêèé ðåæèì çà 1988 - 1991 ãîäû  íà òåððèòîðèè Ñåâåðî-Òÿíü-Øàíüñêîãî
ñåéñìè÷åñêîãî ïîÿñà ìîæíî îõàðàêòåðèçîâàòü êàê ñåéñìè÷åñêîå çàòèøüå, çåìëåòðÿñåíèé
ñèëîþ áîëåå 10-11 êëàññà íå ïðîèõîäèëî, çà èñêëþ÷åíèåì 1-ãî êâàðòàëà 1989 ãîäà.

Â ïðåäåëàõ Áèøêåêñêîãî ïîëèãîíà  (ñì. ãë.2) â ôåâðàëå - ìàðòå 1989 ã. ïðîèçîøëî
íåñêîëüêî çåìëåòðÿñåíèé (Òàø-Áàøàòñêàÿ ãðóïïà çåìëåòðÿñåíèé), ñèëüíåéøåå èç êîòîðûõ
24.02.89 (Ê = 12 ) è 5.03.89 ( ýíåðãåòè÷åñêèé êëàññ Ê = 12.6).

Çåìëåòðÿñåíèå 5 ìàðòà èìåëî ãëóáèíó 6 êì. Î÷àãè Òàø - Áàøàòñêîé ãðóïïû
çåìëåòðÿñåíèé ðàñïîëîæåíû îò ñò. "Îðîê" íà ðàññòîÿíèè 26 êì. Îùóòèìîå â ïóíêòå
ðåãèñòðàöèè ÝÒÏ  çåìëåòðÿñåíèå 24.02.89 áûëî ñèëîé 4 áàëëà, à 5.03.89 áûëî ñèëîé 6
áàëëîâ ïî øêàëå Ðèõòåðà. Êàðòà ðàñïîëîæåíèÿ ýïèöåíòðîâ è ïóíêòû ðåãèñòðàöèè ÝÒÏ è ê
ìåòîäîì äèïîëüíîãî ýëåêòðîçîíäèðîâàíèÿ (ÄÝÇ) ïðåäñòàâëåíû íà ðèñ. 5.1.10.

Îñíîâíîå âíèìàíèå ïðè ðåæèìíûõ íàáëþäåíèÿ  ýëåêòðîòåëëóðè÷åñêîãî ïîëÿ (ÝÒÏ)
óäåëÿëîñü ïîèñêó  è àíàëèçó âîçìóùåíèé ïîëÿ ïåðåä çåìëåòðÿñåíèÿìè â äèàïàçîíå
íåñêîëüêèõ ìåñÿöåâ.
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.5.1.11. 
.  / / 

 / / /
./,  /

/  1987-1991 ./ / ./
.  / /.

-
 1989 .

Íà ðèñ. 5.1.11. ïðåäñòàâëåíû ãðàôèêè ñðåäíåñóòî÷íûõ çíà÷åíèé ðàçíîñòè
ïîòåíöèàëîâ ÝÒÏ íà ñòàíöèè "Îðîê". Èíòåíñèâíîå èçìåíåíèå óðîâíÿ íà÷èíàåòñÿ ñíà÷àëà
ôåâðàëÿ ìåñÿöà, äîñòèãàåò ìàêñèìàëüíîé âåëè÷èíû îêîëî 25 ìÂ â ïåðâîé ïîëîâèíå ôåâðàëÿ,
à ê ñåðåäèíå ìàðòà àíîìàëèÿ çàòóõàåò. Ïðîäîëæèòåëüíîñòü åå ñîñòàâëÿåò ïî÷òè 1.5
ìåñÿöà, ïðè÷åì ðàçâèòèå ýòîãî âîçìóùåíèÿ ïîëÿ îñëîæíåíî áîëåå êðàòêîïåðèîäíûìè
âàðèàöèÿìè àìïëèòóäîé ïîðÿäêà 7-10 ìÂ è äëèòåëüíîñòüþ 1 - 3 ñóòîê.

Îòìå÷åííûå âàðèàöèè ïðîÿâëÿþòñÿ íà ëèíèÿõ ìåðèäè àëüíîãî è øèðîòíîãî ïðîñòèðàíèÿ.
Âîçìóùåíèå ïîëÿ ìåòåîðîëîãè÷åñêîãî ïðîèñõîæäåíèÿ â àíàëèçèðóåìûé ïåðèîä íå
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íàáëþäàëèñü. Èçìåíåíèÿ ìåòåîïàðàìåòðîâ ïî  äàííûì ìåòåîñòàíöèè "Àëà-Àð÷à"      ïðèâåäåíû
íà  ðèñ. 5.1.12..

Äëÿ ñðàâíåíèÿ ÝÒÏ ñ ðåçóëüòàòàìè ýëåêòðîìåòðè÷åñêèõ èññëåäîâàíèé ( åòîäîì
ÄÝÇ ) ïîëó÷åííûõ íà ñòàíöèè "Àëà - Àð÷à", ðàñïîëîæåííîé íà ðàññòîÿíèè 20 êì ê Çàïàäó îò
ýïèöåíòðà çåìëåòðÿñåíèÿ,  ïðèâåäåíû âàðèàöèè ê  (ðèñ. 5.1.11á) ïî äàííûì Ðîìàíîâà Â.Ï.
Ðåæèìíûå ýëåêòðîìåòðè÷åñêèå íàáëþäåíèÿ ìåòîäîì ÄÝÇ çäåñü ïðîâîäÿòñÿ ñ 1986 ãîäà. Â
êà÷åñòâå èñòî÷íèêîâ òîêà  èñïîëüçóþòñÿ òèðèñòîðíûå ïðåîáðàçîâàòåëè îò ËÝÏ (
ïåðåìåííîãî òîêà 10 êÂ ) ñ òîêîì 200 À. Íàãðóçêîé èñòî÷íèêîâ ÿâëÿåòñÿ ýëåêòðè÷åñêèé
äèïîëü äëèíîé 1000 ì. Ýëåêòðè÷åñêèé äèïîëüíûé ìîìåíò ñîñòàâëÿë 1 105 - 4 105 Àìïåðìåòð .

   5 .

20 .  24
.  6 .  10 .

 15 . 

.
 1989 , 

, 
.2 ( .5.1.11  )  10-15 %, 

 2 % .  2
, . 

.   dZ  
 - . 

, . 
1986 .  dZ  ,

.
       0.5 .

  dZ 
   24.02.89 

5.03.89 ., 
.

,   , 
,   dZ  

 -  1989 .
,  

  
 7 . , 

  , 
,  -
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.

. 5.1.12. 
»

  ,
, 

( .  4 ).

,  3
, . :

                  3 ñ nð  ,

                   , .
 =

 1990 . ,
,  -

    , : 29  30  - 
 - ; 24   -   -

 ( . 5.1.2.1). 
  .5.1.1.

 5.1.2.1
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.

,

29.07 03.36 42.41 74.38 6.8 15
29.07 04.08 42.43 74.35 7.4 17
29.07 04.10 42.42 74.36 8.8 16
29.07 05.30 42.42 74.35 7.3 17
29.07 05.57 42.43 74.35 7.2 15
29.07 06.41 42.43 74.35 8.2 17
30.07 18.43 42.42 74.36 6.8 16
10.08 23.21 42.35 75.13 10.8 60
24.08 19.40 42.28 74.54 8.6 46

  14  29 -30  1990 .  1 - 2 
,  7.7  

  . ,
; 

  ( .5.1.13 ).
   10  1990 . , 

   3  .
  24.08.90 

,  19.8
     ( .5.1.14).   10.08.90  24.08.90

   1 - 2  3 - 4, 
, :   3 - 4  8  1 - 2. 

,  29 - 30 , 
. , 

. 
  n   , , 

  3 - 4 . 
, 

 ( ) , 
, ,

 3 - 4, , 
  ,   3 - 4, ,

.



197

. 5.1.13.  29-30  1990 . 
,

.

. 5.1.14.  24  1990 . 
. 5.1.13.

    
  

,     
      ,   , 

    3 .
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,   n    -
. 

  n ,    ,  
n

  , 
          ( . 5.1.2.2.),

.5.1.2.2
     3 - 4

. , n =

21.08 13.00 0.5 0.4 1.6 5.2.
21.08 18.00 -0.5 0.4 3.3 9.5  3 .
21.08 21.00 -0.5 0.4 -1.7 3.0
23.08 18.00 -1.7 3.0
24.08 18.00 1.2 4.3  31 .
24.08 19.00 7.4 19.8
24.08 20.00 -3.4 7.3
24.08 21.00 -2.4 4.8
24.08 22.00 -0.5 -2.2 4.3
24.08 23.00 -1.8 3.2

.
, .

  -
. 

.

5.2.  
 (  )  

, 
, 

1991 
1240. 

, , 
, 

. 
.

, 
, .3.4.
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. , 
,  . [ 276 - 283 ].

:
1. , 

;
2. , 
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.

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

.
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, , 

 [172,284], 
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.
, 

.  1200 .
,  20 

 1.5  20 . 
  100 .

     ?  
. , 

  
 [245].

 [285, 286] 
  

. ,
, 

,   
    :
=-( 2GB/3)[ ( 1+ )/( 1-2 ) ] ,                                  (  5.2.1. )

 G - ,
 -  ,

        -  .

.  (5.2.1.) 

h , ,
.   =10-8

 G= 3 105 2, =0.8, =0.3 
 0.5 .

b. 
:

h= - ( 1/ g )[ 1 - ( B/3 )( 1 +  )( 1 -  ) ] b                     ( 5.2.2 )
ãäå  - ïëîòíîñòü æèäêîñòè,
g - óñêîðåíèå ñèëû òÿæåñòè,
Ïðè èçìåíåíèè áàðîìåòðè÷åñêîãî äàâëåíèÿ íà 10-3 êã/ñì2  ñîîòâåòñòâóþùèå âàðèàöèè

h ñîñòàâëÿåò îêîëî 0.5 ñì.
Êðîìå  ýòèõ  ðàáîò, ïðîâåäåííûé àíàëèç â ðàáîòå [ 287 ]  ïîêàçàë, ÷òî âàðèàöèè óðîâíÿ

âîäû â ñêâàæèíå ïðè çíà÷èòåëüíûõ ðàçìåðàõ ïîäçåìíûõ âîäíûõ ðåçåðâóàðîâ ïðàêòè÷åñêè
íå çàâèñÿò îò äèàìåòðà ñêâàæèíû.

Âî-âòîðûõ, èçìåíåíèÿ óðîâíÿ, áàðîìåòðè÷åñêîãî äàâëåíèÿ âîäû è çíà÷èòåëüíîé
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ëèòîëîãè÷åñêîé íåîäíîðîäíîñòè ó÷àñòêà è ðàçëè÷è  ïîðîä ïî óäåëüíîìó
ýëåêòðîñîïðîòèâëåíèþ äëÿ ìåñò çàëåãàíèÿ îáñàäêè ñîçäàþò íåðàâíî íîñòü
ýëåêòðîõèìè÷åñêèõ ïðîöåññîâ íà ïîâåðõíîñòè ìåòàëëè÷åñêîãî ýëåêòðîäà ( â íàøåì ñëó÷àå
- îáñàäêè ). Ôîðìà ñâÿçè óðîâíÿ âîäû è åå êîëè÷åñòâî â çíà÷èòåëüíîé ìåðå îïðåäåëÿåò
õàðàêòåð ïðîòåêàíèÿ ýëåêòðîõèìè÷åñêèõ ïðîöåññîâ. Â ðåçóëüòàòå ñîçäàþòñÿ âàðèàöèè
ýëåêòðîäíîãî ïîòåíöèàëà ðàçëè÷íîé àìïëèòóäû è äëèòåëüíîñòè. Íà îñíîâå ýòèõ âçãëÿäîâ
ñîçäàíà ñèñòåìà ýëåêòðîäîâ äëÿ ðåãèñòðàöèè ÝÒÏ íà ñêâàæèíå  (  ðèñ. â ãë.3 ).

Íà ðèñ.5.2.1. ïîêàçàíà ñõåìà ãåîëîãè÷åñêîãî  ðàçðåçà, ãäå ðàñïîëîæåíà ñêâ. ¹1240.
Áîëåå ÷åì 6-òè ëåòíèé ïåðèîä ýêñïëóàòàöèè êîìïëåêòîâ àïïàðàòóðû â ñòàöèîíàðíîì

ðåæèìå ïðîäåìîíñòðèðîâàë åå íàäåæíîñòü, ïðîñòîòó ðåãëàìåíòíûõ ðàáîò è îïåðàòîðñêîãî
îáñëóæèâàíèÿ. Âåñü ôàêòè÷åñêèé ìàòåðèàë, àíàëèçèðóåìûé  ýòîé ãëàâå, ïîëó÷åí 
îñíîâå îïèñàíí  ñèñòåì  ýëåêòðîäîâ.

Ïóòåì èäåíòèôèêàöèè è ñèñòåìàòè÷åñêîé êëàññèôèêàöèè ìû ïîïûòàëèñü íàéòè
îïòèìàëüíûå îñîáåííîñòè èñêóññòâåííûõ è åñòåñòâåííûõ ÿâëåíèé, îòðàæåííûõ  â çàïèñÿõ
ÝÒÏ íà òðåõ ÷àñòîòíûõ äèàïàçîíàõ, ò.å. ïåðâîé çàäà÷åé áûëî èçó÷åíèå ôîíîâûõ ïðîöåññîâ.

. 5.2.1. , .
1240. 1- , 2 – , ,

, 3 – , 4 – 
, 5 – , 6 – , 7 – . 1240.

5.2.1. Èñêóññòâåííûå ( òåõíîãåííûå âîçìóùåíèÿ )

Äëÿ âûäåëåíèÿ èñêóññòâåííûõ âîçìóùåíèé, âûçâàííûõ òåõíîãåííîé äåÿòåëüíîñòüþ,
ò.ê. ñòàíöèÿ íàáëþäåíèÿ íåïîñðåäñòâåííî ðàñïîëîæåíà â ÷åðòå ãîðîäà Áèøêåê,
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èñïîëüçîâàëèñü çàïèñè ñóòî÷íîãî õîäà ïî 3 êàíàëàì ñ ïîíåäåëüíèêà ïî ïÿòíèöó, ò.å. ðàáî÷èè
äíè (  ðèñ.5.2.2à ) è çàïèñè ñóòî÷íîãî õîäà Ñóááîòû, âîñêðåñåíüÿ è ïðàçäíè÷íûõ äíåé, ò.å.
âûõîäíûõ äíåé (  ðèñ.5.2.2á. ). Ïðè ñðàâíåíèè ýòèõ çàïèñåé  áûëè âûäåëåíû èñêóññòâåííûå
âîçìóùåíèÿ, òàê  íàçûâàåìûå "ïàêåòû",  êîòîðûå  ïðîÿâëÿþòñÿ íà äèàïàçîíàõ 0.01 - 0.1 Ãö è
1 Ãö è èìåþò îïðåäåëåííûé ïåðèîä è àìïëèòóäó íà âðåìåííîì èíòåðâàëå ñ 07÷ 00ì ïî 16÷ 30ì (
âðåìÿ  ìåñòíîå  LT ).

5.2.2. Ãåîìàãíèòíàÿ àêòèâíîñòü

Äëÿ âûäåëåíèÿ ãåîìàãíèòíûõ âîçìóùåíèé èñïîëüçîâàëèñü ìàãíèòîãðàììû âåðòèêàëüíîé
ñîñòàâëÿþùåé ãåîìàãíèòíîãî ïîëÿ áëèçëåæàùèõ ñòàíöèé. Íà ðèñ.5.2.3 (à,á), ïðåäñòàâëåíû
ïðèìåðû âîçìóùåíèé  ÝÒÏ, âûçâàííûõ ãåîìàãíèòíîé àêòèâíîñòüþ  ( ìàãíèòíûå áóðè ). Êàê
ïðàâèëî, âîçìóùåíèÿ èìåþò õàðàêòåðíûå îñîáåííîñòè, ñîîòâåòñòâóþùèå âðåìåíè è ñèëå
ãåîìàãíèòíîé àêòèâíîñòè, êîòîðàÿ ïðîÿâëÿåòñÿ  íà êàíàëàõ 0.01 - 0.1 Ãö è 1 Ãö. Ïåðâîå
âñòóïëåíèå èìïóëüñà ãåîìàãíèòíîãî âîçìóùåíèÿ â ýòèõ êàíàëàõ îòðàæàåòñÿ ñ óâåëè÷åíèåì
àìïëèòóäû ÝÒÏ â ìèëëèâîëüòìåòðàõ. Ñðàâíåíèå ìîæíî ñäåëàòü ñ ðèñ. 5.2.2á.

5.2.3.  (  )

.5.2.4 ( )    
  .  , ,  

, 
, 

. ,  
,            

 (   ),
  , . 

  .5.2.4 ).
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. 5.2.2. . 
.

. 5.2.2. . 
.

.5.2.3 , 
 ( ).
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. 5.2.5. 

 1-9
. 5.2.5. .

,    ,  
 1-9 . ,
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,  -
. 

 . .5.2.5
.5.2.5  ( )  

3- .

5.2.4.   

 1 ,
0 . 

. .5.2.6. 
, 

 (  ),  (  ).

, .

5.2.5 

 1992 
,  ( =7.3 )  19  1992 

=17. , 
 3.8 ,  450 

. 
 5.2.1.

 5.2.1

1 2 3  4 5 6 7 8 9 10
A1
mV

A2
mV

+
-

1   21.05.9
2

 41'00’’
72'28’’

260 4,4 14.03.9
2

12 -
13 10

-20 -40      8 +

19.09.9
2

42'04’’
73'38’’

120 7,3 06.06.9
2

13 20 -
13 50

-50 -150      75     +

10.08.9
2

07 00 -
09.00

-50 -90      71

14.06.9
2

08 40 -
10 00

-50 -90      67

12 10 -
12

-50 -100

13 50 -
14 10

-50 -100

18.06.9
2

10 40 -
12 00

-50 -90 63

13 20 -
13 40

-40 -80
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19.06.9
2

07 50 -
08 50

-50 -100 62

12 20 -
14 00

-50 -90

22.06.9
2

07 20 -
08 40

-50 -100    59

14 20 -
1 20

-50 -100

3. 18.10.9
2

42'11’’
73'13’’

133 5.1 02.10.9
2

13 40 -
14 50

-40 -50      17 +

03.10.9
2

12 20 -
12 40

-30 -50 16

06.10.9
2

12 40 -
13 00

-50 -50 13

4. 06.11.9
2

41'06’’
72'12’’

275 4.7 30.10.9
2

15 00 -
16 00

-20 -40 7 +

5. 24.12.9
2

42'20’’
72'13’’

220 5.0 11.12.9
2

14 20 -
14 40

-35 -60 14 +

17.12.9
2

12 20 -
14

-40 -70 8

6. 27.01.9
4

40'42’’
72'42’’

285 3,9 21.01.9
4

12 00 -
12 10

-10 -20 6 +

7. 20.02.9
5

41'17’’
72'25’’

250 4,8 13,02,9
5

12 00 -
12 55

-20 -40 8 +

8. 25,02,9
9

40'04’’
77'37’’

390 4,6

9. 29.03.9
5

41’44’’
79'00’’

390 4 23,03,9
5

10 -
11 41

-30 -50 6 +

10. 14.05.9
5

40'01’’
77'91’’

403 4.9 -

11. 19.09.9
5

42'21’’
70’30’’

340 4,7 -

12. 28.09.9
5

41’06’’
71’53’’

33 3.5 22.09.9
5

09 26 -
11 00

-25 6 +

13. 09.10.9
5

41'06’’
71'53’’

295 5,3 02,10.9
5

12 20 -
12 40

-28 -50 6 +

14. 14.01.9
6

42’38’’ 74'
50’’

265 4,5 07.01.9
5

10 20 -
10 50

-40 -80 7

15. 18.01.9
6

41'5 ’’ 77'
28”

254 4 05.01.9
6

12 00 -
20

-30 -40 13 +

16. 19.03.9
6

39'57” 76'
46”

363 6,2 -

17. 22.03.9
6

39'57”
76'48”

366 5,4 -

18. 14.05.9
6

41'34”
74’59”

249 5,0 05.05.9
6

12 00 -
13 20

-30 -60 9

19. 10.06.9
6

41'16”
75'56”

201 4.5 20.05.9
6

01 45 -
08 30

-25 -50 10

20. 12.06.9
6

42’10”
73’17”

130 3.8 08.06.9
6

13 00 -
13 20

-15 -25 6
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21. 15,06,9
6

42'28”
72'58"

140 4,5 08.06.9
6

14 00 -
14 50

-30 -50 7

22. 17,06,9
6

42'34"
72'50”

138 3,7 12.06.9
6

13 50 -
14 10

-20 -25 5

23. 21.01.9
7

39'19”
77'12”

440 5,5 -

24. 01.0 .9
7

39'14”
76'50”

435 6,8 -

25. 05.03.9
7

41'08”
75'54”

215 5,0 21.02.3
7

12 40 -
13 00

-30 -40 13 +

26. 05.04.9
7

39'30”
76'50”

408 7,0 10.03.9
7

10 20 -
10 40

-35 -60 16 +

27. 11.04.9
7

39’27”
77'00”

420 7,0 24,03,9
7

09 10 -
19

-25 -50 18 +

28. 15.04.9
7

39'06”
77'00”

455 7,0 02,04,9
7

14 15 -
14 40

-30 -50 14    +

29. 13.08.9
7

42'18”
79'46”

422 4,8 09,08.9
7

12 00 -
14

-30 -60 5 -

 5.2.1   ,  : 1-  3 ; 2-  3 ;
3-   (  R)   ;  4-   (   )   ;   5,6-    
(L =UT+5 )    ( ); 7 -

1)    0.01 - 0.1 ; 8-  ( 2)  1 ; 9-
 (Q) ; 10-  (+)  (-) 

.
. 5.2.7 ( ) 

), ,  1. 
,  0.01 -

0.1  1 . , 
 mV  ,  7  8

 1.
 0.01 - 0.1 

 mV   1 
 mV. 

 0.01 - 0.1 
,  1

, ,  
 ( .5.2.6.),  mV 

 (  - ),   -  
 - ), , 

 ( ) ,  
,  

.
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. 5.2.6. 
=350 )  1992-1994 .

. 5.2.7 ( )  21.05.92 .
=4,4  19.08.92 . = 7,3.

            1992-95
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. 5.2.7. ( ).  18.10.92,
=5,1  6.11.92 . =4,7

. 5.2.7. ( , ).  24.12.92,
=-5,0  27.-1.94 . =3,8
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, 
  , 

 3 , 
 2,  
.

 5.2.2.
N

0.01-0.1 1 1-9 

1  ( )

2 
3 
4 ( ) 
5 ,  (  )

, 

 (L ), 
, ,  L . 

 5.2.8    6  5.2.1 (
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