
   

 !". "#!$". %& '$&$()&$*+ *. 2009. ). 52, , 4 

 

 !"#$%&" '( $)*!+#',$ ' 

 

#-. 621.383.7  

 . !. !"#$$ ,  . %. &"'(#)*%, +.  . ,&-%.)/  
 

$"-!./0!1')$& #'.23  !"#$%&" $3 '--'+',!1  

"! "-& ,+!" !-$%&" $#$ -+$4!+'#$  

5.( )'4.65&)$( 7'0!!4+'0)23 124+!"!1 1 ',#!"*&+&  

01223456789 :4;6429 ;6<37878<= <8>61?61289@ 2;7?5642?4;<A72?<@ ;6<B4-

64: 81 31C9@ ?423<A72?<@ 1;;16151@ (D)") EC= 348<546<8F1 F1G44B61G89@ 

:9B6424: : 15342>767. H6<:7E789 4I78?< 567BJ734F4 2;7?561CK84F4 61G67L7-

8<= 2;7?5642?4;<A72?<@ ;6<B464:. H4?1G184, A54 B4C77 ;67E;4A5<57CK84 <2-

;4CKG4:15K 81 D)" <8576>76437569 2 2JB818437564:93 2;7?561CK893 61G67-

L78<73, 812561<:17397 81 81<B4C77 <85782<:897 2;7?561CK897 C<8<< F1G4:9@ 

4B61G4:18<M. H6<:7E789 ;6<3769 2;7?564: <GCJA78<= F1G4:9@ 4B61G4:18<M, 

;64;J2?18<= 15342>769, >481; 4;67E7C789 424B788425< G1E1A< 1E1;5<:84F4 

:9B461 2;7?561CK89@ C<8<M.  

 !"#$%&$ '!(%):  !"#$ %&' ()$'%($ !**!+!,#,  &-(,&+(-. !, &'/$+#, 

'*$%,+&'%&*(0 .!1&2, (-,$+/$+& $,+#, /&-. 

  613?1@ <22C7E4:18<= 81;61:C78<M 61G:<5<= < 4BC1257M ;6<37878<= 31C9@ ?423<A7-

2?<@ 1;;16154: (D)") G81A<57CK847 :8<318<7 JE7C=752= ;64BC737 24GE18<= 384F42;7?-

561CK89@ E15A<?4: EC= 61G844B61G89@ 2<2573 348<546<8F1, J;61:C78<= <@ 61B454M < 1:54-

315<A72?4M 4B61B45?< ;4CJA7889@ 2 <@ ;434NKO E1889@.   61B451@ [1, 2] P51 ;64BC731 612-

23156<:1C12K ;6<378<57CK84 ? G1E1A13 E<2518I<4884F4 G48E<64:18<= G73C< (QRR) 2 D)" <, 

: A1258425<, <22C7E4:1C<2K 3754E9 :9B461 ?4C<A725:1 2;7?561CK89@ ?181C4: < <@ 61225184:-

?< 81 42< EC<89 :4C89. SC1F4E16= 543J, A54 2;7?561CK897 4B61G9 81BCOE1739@ ;6< QRR 

4BT7?54: =:C=O52= 87;6769:893< < FC1E?<3< (: 54M <C< <84M 257;78<) >J8?I<=3< EC<89 

:4C89, 4?1G1C42K :4G34U893 ;6< 67L78<< G1E1A< 4;67E7C78<= ;4C4U78<= 2;7?561CK89@ ?1-

81C4: 81 42< EC<89 :4C89 <2;4CKG4:15K 3754E9 4654F481CK89@ 61GC4U78<M >J8?I<M [2]. R1-

E1A1 4;67E7C78<= L<6<89 ;4C42 2;7?561CK89@ ?181C4: E751CK84 87 61223156<:1C12K, ;4-

2?4CK?J ;6<378<57CK84 ? QRR G81A78<7 P54F4 ;16137561 87 =:C=752= ?6<5<A72?<3.  

,;7?561CK897 4B61G9 F1G4:9@ 4B61G4:18<M : 15342>767 ?1? 725725:7884F4, 51? < <2?J2-

25:7884F4 ;64<2@4UE78<= ?16E<81CK84 45C<A1O52= 45 4B61G4: 81G7389@ 4BT7?54:, 51? ?1? 

2;7?569 F1G4: =:C=O52= C<87MA1593< < ?1? >J8?I<< EC<89 :4C89 ;67E251:C=O5 24B4M 24:4-

?J;8425K <FC44B61G89@ ;<?4: 61G84M :92459.   81254=N7M 61B457 P51 424B788425K 2;7?564: 

F1G4: <2;4CKGJ752= ?1? B1G4:1= ;6< :961B45?7 3754E<A72?4F4 ;4E@4E1 ? 4;67E7C78<O ;6<8-

I<;4: 46F18<G1I<< 1;;1615J69 EC= 348<546<8F1 F1G44B61G89@ :9B6424: : 15342>767.  

)1? <G:72584, :G1<34E7M25:<7 4;5<A72?4F4 <GCJA78<= 2 F1G44B61G84M 267E4M 4;<29- 

:1752= J61:878<73 ;7678421 <GCJA78<= [3]. 07L78<7 P54F4 J61:878<= EC= 2CJA1= 452J525:<= 

61227=8<= 34U84 ;67E251:<5K : :<E7 



8 3. 4. 4!,$$2, 3. 5. 6!.7,%(-, 8. 3. 9"#-:%& 

 !". "#!$". %& '$&$()&$*+ *. 2009. ). 52, , 4 

 0

0

( ( ), ) = ( ) (0, ; ) ( ( ( ))) ( , ; )

S
BB

B S B H S E T P dH P S dP     ! "r l l l r l , (1) 

FE7 ( , )B r l  — 2;7?561CK81= ;C458425K =6?425< <GCJA78<= ?1? >J8?I<= ?446E<815 r < 81-

;61:C78<= 81BCOE78<= l, ; — EC<81 ;J5< :E4CK 81;61:C78<= l (d;>0), S — ;4C89M ;J5K 45 

81BCOE157C= E4 4BT7?51, = 1/ #  — A125451 :4C89 <GCJA78<= (: 23
–1

), #  — EC<81 :4C89, 

( ( ))BB
E T r  — 2;7?561CK81= ;C458425K <GCJA78<= 1B24CO584 A7684F4 57C1 2 573;7615J64M <, 

4;67E7C=731= >463JC4M HC18?1, ( , ; )H P S l  — 2;7?561CK81= >J8?I<= ;64;J2?18<= F1G44B-

61G84M 267E9 81 ;J5< 45 54A?< ( )Pr  E4 54A?< ( )Sr  (;4C4U78<7 81BCOE157C=) :E4CK 81;61:-

C78<= 81BCOE78<=, 4;67E7C=731= 244584L78<73  

 ( , ; ) exp ( ( ))
S

P

H P S d  
$ %

& &' ( )"* +
, -

l r S S ,  (2)  

( ) ) r  — 2;7?561CK89M ;4?1G157CK ;4FC4N78<=.  

R1375<3, A54 >J8?I<= ( , ; )H P S l  =:C=752= 87JB9:1ON7M >J8?I<7M ;, ;6<A73 

0 ( , ; ) 1H P S . .l .  

!J8?I<= 0 ( )B l  4561U175 2;7?561CK8JO ;C458425K ;454?1 <GCJA78<= :87L87F4 <254A-

8<?1, 81@4E=N7F42= 81 C<8<< 81BCOE78<= G1 F1G44B61G893 4BT7?543, 5.7. >481 ;4E25<C1O-

N7M ;4:76@8425<, 4BC1?4: <C< G:7GE.  

 961U78<7 EC= 2;7?561CK84F4 ;4?1G157C= ;4FC4N78<= <GCJA78<= : 384F4?43;48785843 

F1G7 <3775 :<E 

 ( ) = ( ) ( ( ), ( ))k k

k

T P  &) / )0r r r r ,  (3) 

FE7 ( )k/ r  — ;C458425K k-M ?43;487859 F1G1, ( , )k T P &)  — ?4P>><I<785 ;4FC4N78<= k-M ?43-

;487859 EC= <GCJA78<= 2 A125454M  , ?45469M ;67E251:C=75 24B4M 2J;76;4G<I<O :?C1E4: 

45E7CK89@ 2;7?561CK89@ C<8<M 

 ( , ) = ( , )k ki k ki ki

i

T P I F &)  (  0 8 , (4) 

kiI  — <85782<:8425K <GCJA78<= i-M C<8<<, ( , )k ki kiF  (  8  — ?485J6 C<8<M, ki — 872JN1= 

A125451, ki1  — ;4CJL<6<81 ?485J61. %1<B4C77 A1254 <2;4CKGJ734M 1;;64?2<31I<7M ?485J61 

2;7?561CK89@ C<8<M =:C=752= C4678I7:2?<M ?485J6 (;4E64B877 23. [4]) 

 
2 2

1
( , ) =

( )

ki
k ki ki

ki ki

F
1

 (  1
2  (  ! 1

. (5) 

*85782<:8425K < ;4CJL<6<81 C<8<M G1:<2=5 45 573;7615J69 < E1:C78<=. QC= 15342>76-

89@ F1G4: 5<;<A81= ;4CJL<6<81 C<8<M : 8<U87M 15342>767 24251:C=75 V~10
–1

 23
–1

 (WX~10
–1

 83 

EC= 267E87:4C84:4F4 *)-E<1;1G481), : :76@87M — V~10
–2

—10
–3

 23
–1

 (WX~10
–2

—10
–3

 83). 

,44584L78<= (1)—(5) ;67E251:C=O5 24B4M ?4C<A725:788JO 34E7CK 2<F81C4: < ;437@ 

EC= 61GC<A89@ J2C4:<M 348<546<8F1 F1G44B61G89@ 4BT7?54: : 15342>767 2 D)". /284:8JO 

64CK : P54M 34E7C< <F6175 2;7?561CK81= >J8?I<= ;64;J2?18<= F1G44B61G84M 267E9 (2), ?454-

61=, 24FC1284 :961U78<=3 (3)—(5), G1:<2<5 45 ;642561825:7884F4 612;67E7C78<= 24251:1, 

573;7615J69 < E1:C78<= F1G44B61G89@ 4BT7?54:.   2CJA17 8761G67U7889@ F1G4:9@ 4B61G4:1-

8<M P51 >J8?I<=, : 4284:843 ;6<8<31= G81A78<= 4?4C4 7E<8<I9, <3775 4A78K JG?<7, ;46=E?1 

L<6<89 ?485J64: 2;7?561CK89@ C<8<M, < FCJB4?<7, :;C45K E4 8JC=, „;64:1C9“.   2445:7525-

:<< 2 J61:878<73 (1) P54 4G81A175, A54 ;6<8<317347 <GCJA78<7 45 F1G4:9@ 4B61G4:18<M 2?48-

I7856<64:184 54CK?4 : JG?<@ ;4C421@ (C<8<=@), :87 ?45469@ ;6<8<31752= <GCJA78<7 :87L8<@ 

<254A8<?4:, : P543 2CJA17 =:C=752= >4843 81BCOE78<=.  



 ='*&":1&2!-($ >?@ A"0 -!B"CA$-(0 .!1&&B+!1-#D 2#B+&'&2 2 !, &'/$+$ 9 

 !". "#!$". %& '$&$()&$*+ *. 2009. ). 52, , 4 

  2CJA17 61G67U7889@ F1G4:9@ 4B61G4:18<M 2;7?561CK81= >J8?I<= ;64;J2?18<= 34U75 87 

<375K FCJB4?<@ „;64:1C4:“ E1U7 : C<8<=@ 2 B4CKL4M <85782<:8425KO ;4FC4N78<= F1G4:, ;6< 

P543 <@ 24B25:78847 57;C4:47 <GCJA78<7 34U75 B95K 31C4 ;4 261:878<O 2 <GCJA78<73 >481. #73 

87 37877, 72C< ;642561825:78847 612;67E7C78<7 >481 45842<57CK84 ;C1:84 <G378=752= <C< : 2CJ-

A17, ?4FE1 484 G161877 <G:72584, F1G4:97 4B61G4:18<= 34U84 81BCOE15K „81 ;642:75“, :9E7C== 

4BC125< ;4573878<= 81 <G4B61U78<=@ >481, ;4CJA7889@ : C<8<=@ ;4FC4N78<= F1G4:.  

%1BCOE78<7 < 612;4G81:18<7 F1G44B61G89@ :9B6424: : 15342>767 34U84 42JN725:C=5K 

81 B1G7 D)", 4281N7889@ 2;7?5642?4;<A72?<3< ;6<B4613<. )1UE9M D)" : G1:<2<3425< 45 

:92459 46B<59 34U75 42JN725:C=5K 348<546<8F F1G44B61G89@ :9B6424: : 15342>767 : ;4C4-

27 L<6<84M ~6000 ?3 :E4CK 46B<59. *2;4CKG4:18<7 61G:<54M 46B<51CK84M F6J;;<64:?< D)" 

;4G:4C<5 4B72;7A<5K, :4-;76:9@, 4;7615<:89M ?48564CK 15342>769 81 :27@ L<6451@ <, :4-

:5469@ — :4G34U8425K 56<18FJC=I<4889@ <G37678<M, 81 4284:7 ?45469@ 34U84 4;67E7C<5K 

;642561825:78847 ;4C4U78<7 :9B6424: < 4I78<5K <@ ;642561825:788JO ?48><FJ61I<O. 

  ?1A725:7 :4G34U89@ 2;7?5642?4;<A72?<@ ;6<B464: EC= D)" 2C7EJ75 61223156<:15K >J-

6K7-2;7?56437569 < ;7672561<:17397 <8576>76437569 [5]. /B1 5<;1 <37O5 :924?47 2;7?561CK-

847 61G67L78<7, E4 ~10
–2

 23
–1 
< 378KL7 [6]. ,61:8<57CK89M 181C<G P5<@ ;6<B464: ;4?1G1C, A54 

;6<37878<7 81 D)" ;7672561<:1739@ <8576>76437564: B4C77 ;67E;4A5<57CK84.  4-;76:9@, ;7-

672561<:17393 <8576>764375643 34U84 J;61:C=5K, ;44A767E84 812561<:1= 7F4 81 81<B4C77 <8-

5782<:897 2;7?561CK897 (< <G:725897) C<8<< F1G4:9@ 4B61G4:18<M. Y54 4B72;7A<:175 B4CKL77 

B92564E7M25:<7, A54 4A78K :1U84 EC= 671C<G1I<< 4;7615<:84F4 ?6JF4:4F4 4BG461 ;642561825:1 2 

8<G?446B<51CK89@ D)".  4-:5469@, <8576>76437569, 812561<:17397 81 <85782<:897 2;7?-

561CK897 C<8<< F1G4:9@ 4B61G4:18<M, <37O5 B4C77 :924?JO AJ:25:<57CK8425K, 51? ?1? :C<=8<7 

>481 : JG?<@ C<8<=@ 2:4E<52= ? 3<8<3J3J.  -5675K<@, <8576>76437569 34FJ5 61B4515K : B4C77 

L<64?43 ;4C7 G678<= < 4BT7E<8=5K2= 2 384F4PC73785893< >454;6<738<?13<.  

H6< 1E1;5<:843 4;67E7C78<< 81B461 2;7?561CK89@ C<8<M, G1 ?454693< E4CU78 2C7E<5K 

2;7?561CK89M ;6<B46, 874B@4E<34 JA<59:15K 2C7EJONJO <8>4631I<O: :4G34U89M 24251: 

81BCOE1739@ F1G44B61G89@ 4BT7?54:, 2;7?561CK8JO >J8?I<O ;64;J2?18<= 15342>769, 2;7?-

561CK8JO >J8?I<O =6?425< >481. %1 4284:7 <G:72589@ 24251:4: F1G4:9@ 4B61G4:18<M 34U84 

G161877 2>463<64:15K ?151C4F <85782<:89@ 2;7?561CK89@ C<8<M.  

%1 6<2. 1 ;64<CCO256<64:189 612A75897 >61F37859 2;7?561 <GCJA78<= ;64EJ?54: 2F4-

618<= JFC7:4E464E84F4 54;C<:1 : :76@87M 15342>767 : E:J@ 2;7?561CK89@ <8576:1C1@ 267E-

87:4C84:4M A125< *)-E<1;1G481. 012A75 :9;4C878 81 34E7C<, 4;<21884M : 61B457 [7]. 

%1 6<2. 1, ! @464L4 :<E89 45E7CK897 C<8<< < =6?<M EJ;C75 C<8<M ;164: :4E9 81 A1254-

57 Z[2994,5 23
–1

, L<6<81 C<8<M ~0,1 23
–1

. !61F3785 2;7?561, ;4?1G1889M 81 6<2. 1, B, <85767-

278 573, A54 81 873 : <8576:1C1@ A12545 3688—3689 < 3691—3692 23
–1 
81BCOE1O52= F6J;;9 

;C4584 612;4C4U7889@ <85782<:89@ C<8<M 2 4BN7M L<6<84M ~0,5 23
–1

. *G 6<2. 1 :<E84, A54 

EC= :9E7C78<= <GCJA78<= : 2;7?561CK89@ C<8<=@ 2;7?5642?4;<A72?<7 ;6<B469 E4CU89 

4B72;7A<:15K 61G67L78<7 ~(1—5)·10
–1

 23
–1

, 5.7. 81 J64:87 E72=59@ E4C7M 818437561 EC= 267E-

87:4C84:4F4 *)-E<1;1G481.  

%1 6<2. 2 ;6<:7E78 F61><? 2;7?561CK84M >J8?I<< ;64;J2?18<= 15342>769, 6122A<518-

84M 81 34E7C< [8] : ;67E;4C4U78<<, A54 F1G4:47 4B61G4:18<7 81@4E<52= 81 :92457 10 ?3 < 

G78<589M JF4C 81BCOE78<= 61:78 45°.  

„H64:1C9“ >J8?I<< ;64;J2?18<= 4BJ2C4:C789 C<8<=3< ;4FC4N78<= <GCJA78<=, 34C7-

?JC=6893< 15342>76893< 24251:C=ON<3<, FC1:893 4B61G43, :4E=893 ;1643 < JFC7?<2C93 

F1G43 612;4C4U78893< 81 ;J5< 45 4BT7?51 E4 D)".  

%1 6<2. 3 ;6<:7E789 F61><?< 612A7584M 2;7?561CK84M ;C458425< =6?425< >481 4BC1?4: 

2 :92454M :76@87M F618<I9 5 ?3 : ;4C427 A12545 3680—3710 23
–1

 (: ES ?  5/(3
2
/3?3/26)). 

012A75 ;64:7E78 81 34E7C< [9] 2 34E768<G<64:18893 34EJC73 ;64;J2?18<= 15342>769 [8]. 



10 3. 4. 4!,$$2, 3. 5. 6!.7,%(-, 8. 3. 9"#-:%& 

 !". "#!$". %& '$&$()&$*+ *. 2009. ). 52, , 4 

,;7?56 >481 4BC1?4: <3775 „4B6158JO“ C<87MA15JO 256J?5J6J, : ?45464M JG?<7 < FCJB4?<7 

;64:1C9 (81 15—20 ES) 4BJ2C4:C789 C<8<=3< ;4FC4N78<= 15342>7689@ F1G4:.  

I, ( 5323)/26

30

60

90

120

150

2991  2992  2993  2994  2995  2996  2997  2998   , 23
–1

!)

I, ( 5323)/26

50

100

150

200

3686   3687  3688  3689  3690  3691   3692  3693   , 23
–1

B)

 
;('. 1 

             2975        2980        2985        2990        2995   , 23
–1

5 

0,2

0,4

0,6

0,8

 
;('. 2 

         

3, ES

–40

–50

–30

–20

3685        3690        3695        3700        3705   , 23
–1

 
;('. 3 

,;7?569 ;64;J2?18<= 15342>769 < =6?425< >481 G1:<2=5 45 24254=8<= 15342>769, ;1-

6137564: 77 :C1U8425< < 4BC1A8425<. ,4:372589M 181C<G 2;7?561CK89@ >J8?I<M <GCJA78<= 

F1G4:9@ 4B61G4:18<M, >481 < ;64;J2?18<= 15342>769, ;4E4B89@ ;67E251:C78893 81 6<2. 1—3, 



 ='*&":1&2!-($ >?@ A"0 -!B"CA$-(0 .!1&&B+!1-#D 2#B+&'&2 2 !, &'/$+$ 11 

 !". "#!$". %& '$&$()&$*+ *. 2009. ). 52, , 4 

;6<:4E<5 ? G1?COA78<O, A54 G1E1A1 4;5<31CK84F4 :9B461 ;4 ?6<576<O 31?2<3J31 4584L7-

8<= 2<F81C—;437@1 2;7?561CK89@ C<8<M EC= 812564M?< <8576>76437561 E4CU81 67L15K2= 

1E1;5<:84 2 JA7543 671CK84F4 24254=8<= 15342>769 : 57?JN7M G487 ?48564C= D)". H6< P543 

81<B4CKL<7 G81A78<= 4584L78<= 2<F81C—;437@1 BJEJ5 <375K 37254 EC= 57@ C<8<M F1G4:9@ 

4B61G4:18<M, ?454697 612;4C1F1O52= : 4BC125=@ 3<8<3J31 2;7?561 >481.  

#1?<3 4B61G43, ;64:7E78897 <22C7E4:18<= ;4?1G1C<, A54 ;6<37878<7 2;7?5642?4;<A7-

2?<@ ;6<B464: 2 2JB818437564:93 61G67L78<73 EC= 81BCOE78<= F1G44B61G89@ :9B6424: : 

15342>767 =:C=752= ;762;7?5<:893 81;61:C78<73 61B45 ;4 24GE18<O D)". 

,H*,/) &*#$0"#(0- 

1. 4!,$$2 3. 4., >(-:%&2 9. @. %4:47 81;61:C78<7 61G:<5<= D)" E<2518I<4884F4 G48E<64:18<= R73C< // *G:. 

:JG4:. H6<B464256478<7. 2004. #. 47, \ 3. ,. 18—22.  

2. >!":E$2 F. 5., ?&1(-&2 =. @., 4!,$$2 3. 4. D754E9 :9B461 81<B4C77 <8>46315<:89@ 2;7?561CK89@ ?181C4: 

;6< E<2518I<48843 G48E<64:18<< R73C< 2 31C9@ ?423<A72?<@ 1;;16154: // *G:. :JG4:. H6<B464256478<7. 

2007. #. 50, \ 6. ,. 23—31. 

3. G!-A+!'$%!+ 9. H767842 CJA<254M P876F<<. D.: *&, 1953. 431 2. 

4. H7$2 3. I. 012;642561878<7 :<E<39@ < <8>61?61289@ :4C8 : 15342>767. D.: ,4:. 61E<4, 1970. 496 2. 

5. ?7+B!,&2 6. 5. /;54PC7?5648<?1 :<E<34F4 < <8>61?61284F4 E<1;1G484: 2;7?561. D.: *GE-:4 D!#*, 1999. 

320 2. 

6. ,;61:4A8<? ;4 <8>61?61284M 57@8<?7 / H4E 67E. J. 3&":/! ( F. K('('!  #. 4. D.: D<6, 1999. 472 2. 

7. 6!.7,%(- 3. 5., 9"#-:%& 8. 3. D754E 612A751 2;7?561CK89@ =6?4257M ;454?1 2372< F1G1 < A125<I // #6. XLX 

81JA. ?48>. D!#* „,4:67378897 ;64BC739 >J8E137851CK89@ < ;6<?C1E89@ 81J?“. ]. 1. D.: D!#*, 2007. 

C. 119—121. 

8. 9"#-:%& 8. 3. D4E7CK 612A751 ;7678421 <GCJA78<= 81 4284:7 45?6954M B1G9 E1889@ HITRAN //  4;6429 

61E<4PC7?5648<?<. ,76. 0#&. 2007.  9;. 4. ,. 5—11.  

9. 6!.7,%(- 3. 5., 67%:0-&2 @. L., L&A%&+#,&2 I. 5., ;$*(- 3. F. #67@37681= E<813<A72?1= 34E7CK ;4C7M 

=6?425< >481, <2;4CKGJON1= 612A75897 <8E<?156<29 384F4?61584F4 61227=8<= <GCJA78<= : 4BC1?1@ < 

<G4B61U78<=, ;4CJA78897 3757464C4F<A72?<3< 2;J58<?13< //  4;6429 61E<4PC7?5648<?<. ,76. 0#&. 2004. 

 9;. 1. ,. 101—117.  

*%$+$,-. (/ )%0(1)2 

3.#$'!)% 4-!-55(%-# 4)0$$% — E-6 57@8. 81J?, ;64>72246; ;67G<E785 /"/ „D") „ 93;7C“, ?1>7E61 

<8>4631I<4889@ 2<2573, D42?:1 

3!)+-6-1 7-8(!)$%-# 9):;08-, — ?18E. 57@8. 81J?, E4I785; /"/ „D") „ 93;7C“, ?1>7E61 <8>4631I<-

4889@ 2<2573, D42?:1; E-mail: vlagutkin@mail.ru 

<1-= 3.#$'!)%(%-# *!&,>8( — <8U7876; /"/ „D") „ 93;7C“, ?1>7E61 <8>4631I<4889@ 2<2573, 

D42?:1; E-mail: urassl@gmail.com 

 
&/012/3415636 #7/382 915/:12  

".; <2. ;. =. >1?6@901A1 
 %19:BC<D6 5 E/460F<G 

20.10.08 A. 

 


