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 30%.   Z  :   

 4  ( ).  Y 
 – ,  20%. 

, ,  
 (KAK)  (LZH).  Sn  n,  Sq  

. 1,  1.  
 

 «  
» (  02.740.11.0730). 

 
. 
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 1.  Sq  ( , , ). 
  S1 ( ) 1 (°) S2 ( ) 2 (°) S3 ( ) 3 (°) S4 ( ) 4 (°) 

EBR 
40.817 
0.500 

X 4.639 108.913 3.585 46.723 4.582 -116.641 1.835 83.99
Y 16.641 35.564 12.394 -126.598 5.319 84.596 0.459 21.046
Z 7.84 100.58 4.477 -79.474 0.944 115.804 1.273 132.045
T 8.932 105.158 2.966 -41.659 2.267 -131.473 1.899 108.66

TFS 
42.080 
44.700 

X 6.936 165.749 6.015 99.024 5.114 -13.314 1.279 -107.62
Y 17.429 78.746 11.747 -36.059 5.368 -143.703 0.4 159.075
Z 6.421 131.077 4.106 -0.625 1.558 -98.329 0.406 -99.726
T 8.959 139.495 4.37 35.919 2.91 -45.191 0.977 -105.925

KSH 
39.500 
76.000 

X 6.31 -156.185 6.646 156.067 5.502 66.939 1.592 -0.253
Y 18.012 109.453 12.969 33.508 5.926 -43.349 0.898 -32.613
Z 5.32 164.051 4.448 75.405 2.175 4.747 0.5 22.852
T 7.579 176.398 5.625 109.263 4.096 40.495 1.257 6.628

UJJ 
23.183 
75.783 

X 9.379 -1.897 6.244 -113.887 2.457 144.423 0.371 68.341
Y 12.693 109.812 10.84 44.6 6.875 -34.429 1.261 -77.279
Z 6.114 173.691 5.006 100.986 3.407 23.421 0.842 -25.763
T 4.384 1.214 3.318 -142.901 1.954 87.649 0.545 8.834

ABG 
18.617 
72.867 

X 14.361 4.187 7.089 -104.477 1.992 165.99 0.182 134.647
Y 11.783 106.99 10.529 41.732 7.073 -42.01 1.368 -99.518
Z 6.842 166.277 6.19 100.484 4.886 18.16 1.08 -42.199
T 10.218 8.813 4.213 -120.532 1.146 79.166 0.297 -38.611

NVS 
55.033 
82.900 

X 13.321 -156.11 7.289 136.659 3.59 61.412 0.718 61.929
Y 19.363 113.463 12.474 41.586 3.709 -46.069 0.719 90.785
Z 3.873 -146.178 3.84 88.685 1.155 -55.569 1.025 157.481
T 7.429 -157.737 5.554 100.484 1.235 -6.23 1.002 144.082

IRT 
52.167 

104.450 

X 13.634 -137.047 8.059 -177.221 3.778 128.727 0.61 133.649
Y 18.784 132.876 12.886 83.994 3.646 16.869 0.876 123.566
Z 4.582 -133.966 3.388 146.944 0.759 70.827 0.331 -154.685
T 8.671 -134.045 5.465 164.303 1.696 109.081 0.411 -179.668

LZH 
36.090 

103.850 

X 4.744 -124.101 6.199 -145.519 4.235 144.592 0.656 78.447
Y 17.253 124.597 13.957 85.805 6.826 36.446 1.283 53.33
Z 6.834 -160.907 5.074 144.703 2.761 98.505 0.638 96.898
T 7.923 -146.818 6.368 179.149 4.342 124.251 0.877 89.753

LNP 
25.000 

121.170 

X 5.973 50.7 4.012 -43.754 1.709 -115.257 0.36 -78.885
Y 15.339 151.411 14.47 132.769 8.355 98.104 2.185 113
Z 10.131 -139.14 4.976 -171.114 2.177 175.301 0.529 -163.302
T 0.943 -149.546 3.181 -91.577 2.366 -139.878 0.509 -113.676

KAK 
36.232 

140.186 

X 3.371 -104.057 4.622 -72.688 3.25 -94.138 0.888 -60.259
Y 17.025 177.787 14.221 165.787 6.22 139.729 1.101 171.246
Z 7.01 -106.075 4.521 -84.004 3.499 -83.002 0.908 -71.281
T 7.307 -95.198 6.942 -70.368 5.079 -83.827 1.307 -63.151

MMB 
43.910 

144.189 

X 9.319 -109.173 6.207 -90.938 4.397 -94.049 1.246 -75.368
Y 18.374 179.917 14.206 172.216 5.216 146.889 0.782 -168.306
Z 5.182 -101.246 2.742 -107.083 1.488 -101.227 0.321 -89.356
T 8.979 -96.239 5.65 -85.907 3.772 -90.841 0.922 -75.589

 
: 

1. . . .: . . 1978. 592 . 
2. Frans De Meyer. A modulation model for the solar and lunar daily geomagnetic variations 

// Earth Planets Space. 2003.  55. P. 405–418. 
3. R.S. Lindzen and S. Chapman. Atmostheric tides. L.: Gordon & Breach Science 

Publishers. 1969. 200 p. 
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 C++  
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.  PP  
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.  
, ,  
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.  

 [Rüger and Tsvankin, 1997; Rüger, 1998]: 
2 2 2sin sin tgR A B C ,     (1) 

 — ; —  —  
.  A  

(1) , ( )-  AVO; 
( )-  (  

). .  
.  AVO  [Rüger 

and Tsvankin, 1997; Mallik et all, 1998]:  
2

0cos ( )ISO ANIR B B ,    (2) 
 ISOB  — ,  AVO ; ANIB  —

, .  
, .  

 (1) ,  
 

,  
.  

 (1)  (2)   
: 

 

0
12 2sin (1 cos2( ))sin
2

ISO ANI
ppR A B B ,   (3) 

: 
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2

ANI
ISO BB a ,      0cos 2

2

ANIB b ,   0sin 2
2

ANIB q ,  (4) 

 A,  BISO,  BANI,  0  
.  

: 
2

2

1

{ [ cos2 sin 2 ]sin } min
N

i i i i
i

F A a b q D ,  (5) 

 i – ,  
; iD - , , 

 i i . 
 (5)  A,  a,  b,  q , 

 4- , : 

44342414

34332313

24232212

141312

       
        
        
          

AAAA
AAAA
AAAA
AAAN

 

4

3

2

1

B
B
B
B

,      (6) 

 2
12 21

1

sin
N

i
i

A A ; 2
13 31

1

cos2 sin
N

i i
i

A A ; 2
14

1
sin 2 sin

N

i i
i

A ; 

4
22

1

sin
N

i
i

A ;   4
23

1
cos2 sin

N

i i
i

A ;   4
24

1

sin 2 sin
N

i i
i

A ;

 2 4
33

1

cos 2 sin
N

i i
i

A ; 4
34

1
cos2 sin 2 sin

N

i i i i
i

A D ; 2 4
44

1
sin 2 sin

N

i i
i

A ; 

N

i
iDB

1
1  ; 2

2
1

sin
N

i i
i

B D ; 2
3

1

cos2 sin
N

i i i
i

B D ; 2
4

1
sin2 sin

N

i i i
i

B D  

 
 ( )  

.  
,  AVOA .  

 C++ . 
.  
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 ( ).  12-

. 
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 (  R0 – ,  R4 – ).  
 X  30  (  

)  60  ( ). 
 AVOA  

,  3D ,  
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 ( )  
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 R0  R4 .  

 AVO –  150 x 300 , 
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.  
 AVO  

 R0  0,96 ,  R4 - 0.90 .  
 AVO :  

 R0  4 ,  R4 - 0,24 . 
.  

, 
 5-50% . 

 
 

 
.1.  R4 . 

. 
 

 AVO  
 50%.  AVO ,  

 5  20%. 
.  AVOA-  

 
 

 AVOA- .  
 

. , . 
 

 127). 
 

 
 

1. Ruger A. and Tsvankin I. Using AVO for fracture detection: Analytic basis and practical 
solutions // The Leading Edge, 1997. V. 16, N 10. P 1429-1434. 
2. Ruger A. Variation of P-wave reflectivity with offset and azimuth in anisotropic media // 
Geophysics. 1998. V.63, N 3. P. 935-947.  
3. Mallick S., Craft K.L., Meister J.L., Chambers R. E. Determination of the principal directions 
of azimuthal anisotropy from P-wave seismic data // Geophysics. 1998. V. 63, N 2. P. 692-706. 
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 (SDD)   25 2  300-

500  (  – );  VF-50J Rh (50 
)  Varian Medical Systems ( );  150 ;  

  – ;  9 .  150  
5,9  100 . .  1,6 . 

.  
 (90000 )  

. 

-21    31  :  Cu,  Pb,  Zn,  
Ag, Cd, Mo, Fe, Se, As, Ba, W, Bi, Ti, Cr, Mn, V, Ni, Al, Si, S, Ca, Ga, Br, Sr, Zr, Rb, Y, Nb, Pd, 
U, Th  

.  
. 

-21  « ».   
 19 :  Re, Ge, Cu, Zn, Pb, K, Ca, Ti,  Cr,  V, Mn, Fe,  Co, Ni,  As,  

Se, Ba ( ), S ( ), W  500 .  
 ReL 1  GeKa  

-21 . 
 ReL 1 (10,008 ).  

 WL 2 (9,961 ), HgLa1 (9,989 ), PbLs (9,667 )  GeKa (9,886 .  
 « » ,  

 W, Pb, Hg  Ge. 
-21  

,  97-98%  19 ,  
 L-  ( , )  5 ,  

 ( , ) .  
  . , ,  

,  

mailto:serg_yef@mail.ru
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 « »  (ReL 1  GeKa) .  « »   
GeKa ,  ( ), .1. 
 

 
. 1. – « »  GeKa -4322-  

 (Zn=0,20%; As=0,06%; Ge=7,0ppm) 
 

.  
 « » (15 ): 

1.  (ppm): 1712 ( ) – 
3,81 (  3,9), 1713 ( ) – 3,05 (2,9), 1715 (  

) – 3,00 (3,1), 5405 ( ) – 3,51 (3,4), 5405 (  
) – 4,90 (5,1), 5406 ( ) – 5,84 (4,9), 5407 ( -
) – 22,2 (21,9), 5408 ( ) – 5,44 (5,6), 6588 (  

) – 4,52 (4,4), 4322  ( ) – 6,82 
(7,0).  

2.  –  42-08-205-04. 
, -21  

,   4,2 ppm ( -3032). 
 « » ( ), 

 ( , )  
 ( ),  ( ) 

 ( ) . 1. 
 



63 

 

 1. –  
 

 , % (*– ppm ) 
Ge* Zn Cu Pb S Fe Se* 

. .1791 1,5 8,29 0,53 1,52 8,30 1,75 0,6 

. .1792 2,6 7,85 0,49 1,32 7,41 1,83 1,1 

. .1794 2,5 1,66 0,23 0,33 1,66 2,42 2,5 
. .  6,2 2,84 4,89 0,53 36,68 28,48 135,5 

. . Zn-  <0,5 44,68 1,63 4,63 34,57 6,61 112,6 

. . Cu-  11,2 4,35 21,48 4,68 37,86 29,67 289,2 
. .  <0,5 1,67 3,38 0,21 19,72 16,11 48,0 

 
: 

1. , ,  
,  

,   EDXRF 
-21 . 

2. ,   , -
. 

3.    
 

 « »,  
», . 

4.  
. 

. 
 

: 
 

1. . , . 1-3. ., 1967-1971 
. ., 1997 
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 , 

.  
, , ,  

,  
. ,  

, 
.  

, , .  
  –  

 (SIRM). Robertson  France [Robertson, France, 1994] 
,  SIRM  

,  
.  

, 
, ,  

.  
 ,  

, :  
;  

,  
.  

.  
.  

 LAP (Linear Acquisition Plot);  – GAP 
(Gradient Acquisition Plot);  – SAP (Standardized Acquisition Plot) 
[Kruiver et al, 2001]. 
 , , 

,  
 SIRM : 1)  

) ,  
;  2)   

 SIRM.  
 [Kruiver et al, 

2001, , , 2001].  
,  

. , ,  
. , ,  

,  
 SIRM ( ), B(1/2) (  

, )  
.  113 

,  
59 .  

,  
.  
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 [Kruiver et al, 2001], , -
 [Nelder J.A., Mead R., 1965].  

 
: LAP, GAP  SAP.  

 (SIRM; logB(1/2); ), 
.  

 LAP, GAP  SAP .  
 

.  SIRM, logB(1/2)  
.  

 
.  

. 1.  
 

 
. 1.  SIRM, 

B(1/2) .  
 

  B(1/2)  
SIRM  ( )  

 B(1/2):  B(1/2)  2  
13 ;  13  100 ;  100  316 ; 

 316  3162 .  2  
,  SIRM.  

 SIRM . 2.  
 

, : , , 
, .  

,  
.  
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. 2.  SIRM  

. 
  
 .- . 

., . 568 .  
 

:  
 

1. .,  »  
:  // , 2005, 4, . 88-96.  

2. Kruiver P.P., Dekkers M.J., Heslop D. Quantification of magnetic coercivity components by 
the analysis of acquisition curves of isothermal remanent magnetization //Earth Planet Sci. Lett., 
2001, 189, P. 269-276.  
3. Nelder J.A., Mead R., A simplex method for function minimization // The Computer Journal, 
1965, 7(4), P. 308-313.  
4. Robertson D.J., France D.E., Discrimination of remanence-carrying minerals in mixtures, 
using isothermal remanent magnetization acquisition curves // Phys. Earth Planet. Inter., 1994, 89, 
P. 223-234.  
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Pg, Pn, Sg Sn,  Pk1, Pk2, Pk, Pm, Pn, , Sk, Sm, 

,  
.  

 , . 
  

  
Pg t = -3E-05x2 + 0.1675x + 0.0375 
Pk1 t = 2E-05x2 + 0.1536x + 1.0615 
Pk2 t = 7E-05x2 + 0.1377x + 2.8467 
Pk t = 9E-05x2 + 0.1129x + 6.3006 
Pm t = 9E-05x2 + 0.1019x + 9.1273 
Pn t = 0.125x + 7.4694 
Sg t = -1E-05x2 + 0.2815x + 0.1761 
Sk t = 0.0002x2 + 0.1861x + 10.558 
Sm t = 0.0003x2 + 0.1333x + 18.176 
Sn t = 0.1926x + 17.066 

 P  S-  
.  

: 
1) g ,  

.  
2)  

, t0 .  
3) ,  

,  
. 

 S-  2.  
 P-  

,  
(Z) .  10 .  

1)  6.0  6.28 .  

 
)                                                ) 
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