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- (KN%& ™ (*&S3IN(K -6 . (%] . 61*J 28%( "&.&" (%J.65 +@3+6.3 & + . (S(-
U3 N(/26. (, 018%8&%(1J + G6-0.3 " G(%36-63, +.6+J 6L%(2%( + "3-6-63, (
G6*6" 6GK*J . (S(h( 018%&+(*J1K, @61*&L .0+ 1+63L6 = (NL&=0™( + . (-
1%6KM33 +/3"K. =3/8608 10M31*+6+( . &K N6.*/(1* . 6L6 N& ™ (*( 1 96-
%60. 8" & GEUQL( " & N(N + @(%3NOQ G6-@. 3G(%36-65IN0Q, *(N & + 16-
+/373. .0QN(5.6-65INOQ \/8, 1G31&(%8&1*8 . (-8+(Q* N/&6\/ (" & (6*
L/3S31IN6L6 kryos — 96%6@), ( +8/6+.3. .6L6 G6 +135 R3"%3 NU&™ (*(,
166*+3*1*+3. .6, *3/"6\/("& =/&"3/6" *3/"6\/8 "6, 3* 1%0, &*] *3-
-6-65 1 3L6 *3G%S " NU& " (*6" & 1%(?8" *3G3/(*0/.8" L/(0&3.*6"
"3, 00 */6GEN(" & & GB%QL6™ (*(2%&1(). V /(*N(9 *3/=6\/, 6*=35(3*
CLING+, .360.6N/(*. 6 G/6&19608%& 1+68& GBIBUEA( - &K, 6. (N6 = (LU-
*(78 @(, 3N/0G.35U&9 &- .&9 .3 &@0* & + N(N63 1/(+.3.83 1 %30 &
NG+8*& G3/&60("& N/&B6\/. V =3-6-63 G/&GEUK/ .83 62%(1*8& 28%&
6S3.J *3G%8 " &, 108K G6 161*(+0 &9 a%6/8 & a(0. 8, S*6 */3203* NOg(
26%33 &.*3.18&+.6L6, S3* 135S(L, G3/3.61( *3G%( "6M.8"& *353.&K-
" & *&G( $6%Jal*/&" ( 6% \N+(*6/( N G6%Q10. V \N+(*6/&(%J .65 -6.3
(LO3 . 8.3 . (960K*1K @6 , @3+83 */6G&SIINE3 U31() /(1*&*3%J . 61*J 28%(
N13/6a8%J .65, S*6 K+hK3*1K GBN(-(*3%3" (/&@.89 (*3. GO1*8. .89)
01%6+&5. =6 * .3.8Q 1631 &(%&1*6+, N& ™ (* +\/0 "3-6-6K . ( ?6%JU35
S(1*& R3"%& ?8% 2%&-6N N 10?*/6G&S3ING 0 & *3G%603/3. .60 Nt&-
" (*0 1/308&-3" .6 6/IN6L6 *&G(. V "3-6-63, N(N G6%(L(3* CLING+, 6*-
10*1%+6+(% .3 *6%ING 26/3(%J . 85 N%& ™ (* (N(N + *0.0/3 & *(5L3), .6 &
*/6G&S3INES NhE ™ (* 16+/3"3. .6L6 *&G(.

H-(23%J h6.*(.J3- 1 a(NO%J*3*( L36%6L&S. ** (%&ab/ . &51N6L6
0.&+3/18*3*( & 33 N6UH3L& & . 3ING%IN&D @/0L&I 0. &+3/18*3%6+ ; ~NE
BGOPUENG+(%& + - (&26%33 (+*6/&*3*.6" .(0S.6" ,0/. (%3 «Science»
(2007) /3-0%J*(*8 &9 (. (%&-( &-"3.3.85 ;Z, + (*"61a3/3 & 16G/K-
,3..891 .&"88&"3.3.85 N&" (*(& . (-3" .65 /(1*&*3%] . 61*&, G/6-
819608+U&9 + . (S(%3 G3/™IN6L6 G3/&6@( (320-280 "%.. %3* . (-(@).
10K 6G/303%3.8K N6. 13.*/(18& ;Z, (+*6/8 G/&"3.KW& .3IN6%ING
" 3%606+, + S(1*. 61%& — "3*60, 61.6+(. .85 . (613.N316@3/ , (.&& 1*(-
28%J . 6L6 &-6*6G( OLU3/6@( 25 + N(I18*(9, 62/ (-6+(+ULILK + @/3+
&9 GBS+(9 . (G6+3/9.61%& N6 . *&.3. %6+, + “&.3/ (3 L3*&*3 (. (-+(.-
6™ + S31%J $3%3), ( *(N,3 + 61*(*N(9 &IN6G(3" 89 /(1*3.&5. "*6.31
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G(%36-651N65 \/8 6* " 353 G3/3-
9606 " 6* @6%L6 @%&+U3L61K & 69-
+(*&+U3L6 ?6%JU0Q S(1*J R3"-
%8 6%3@3.3.&K N L%6?(%J.6"0
| 66*3G%3.&Q. E. (%&- GBN(-(%,
$*6-(\*6+/3"K16@3/, (-&3 ; Z,
+(*"61a3/3,+. (S(%3 G/&"3/ .6
/(+.6316+/3"3._.6"0, +G61%3@-
1%+88 +6-/61%6 + 10 /(-. =6 "3/3
G6+8U3. &K *3"G3/(*0/8 ™3.K¥%-
1K9(/(\N*3/ . (-3" .65 /(1*&*3%J-
61%& + */6G&N(9 — 6. ( 1*(.6-
+&3%(1J ?6%33 1096%Q2&+65.

C1%8& 67-45 "%_. %3* _(-
-(@ + 637860 1 . (S(%( \G69& G(-

"$. 3. _30.4N6+85 G6N/6+ ;3+3/.65 %3613.( @6 13/30&.8 \613.(

E~3/&N& + G351*613.6+85 G3/&60 1/3@.KK L%6?2(%J . (K *3"G3/(*0-
(96%61 >83¢) 03" = EF%>E :<3%6$>9";-  /( +6-009( N6%3?(%(LJ + G/303-
%683, . "<"986 — %3C<309"%%,. @ ":, %(9 8127, *6 + \G690 6%&L6 13-
;06F"%61; C,: GF.H3J.K"<:,1980) ( (35_26 *%.. %3* .(~(@) 6.(
@6%L63 +/3K @3/, (%(1J . (0/6+.3 1-2¢;, G61%3 S3L6 G6+81&%(1J @6
567, (, - (S&.(K113/308.8 "&613.( (15 "%..) & @6 . (S(%( G%&613. (
(5 "%..), *3"G3/(*0/( G6.8&-&%(1J 15 @6 06 ; (*(?%&1().

F(G/6%K,3.8& G61%3@.8&9 1.8 "%..%3* 0,3+ . (U*(N . (-8+(-
3785 53*+3/*&S. 85 ((.*/6G6L3. . 85) G3/&60 G/681960&%6 - 36@ . 6N-
/(*.63 S3/3@6+(.&3 %30.&N6+89 & "3, %3@.&N6+89 I&N%6+
(+13L6 6N6%6 22). R( G61%3@.&5 "&UH&6 . %3* G/6&-6U%6 8 . (8&26%33
96%60 . 89 G3/&6@6+, NLA( L&L( . *IN&S5 %3@K .65 M&* @61*&L (% + C+/6-
G3 U&/6* ""&3+(, (+ ;3+3/.65 E"3/&N3 — ~&N(L6 (/&1. 3).

=6 @(. .8" 1631&(%&1*6+ /(-/(1*( . &3 %3@ . &N6+89 M&*6+ &~
G6%Q16+ IN(-8+(%61J .3 *6%ING . ( N%& ™ (*3 + +816N&9 U&/6*(9, .6 &
+\N+(*6/8&(%J . 89 /(56 . (9. F(\N+(*6/3 G/6819608%6 &110U3.8&3 */6-
G&S3INGLE GBK1(. 1*(.6+%3.6, S*6 @6, @3+83 */6G&S3IN&3 %31( k , -
.65 E "3/8&N& G3/860&S31IN& 1T3, &+(%&1J @6 - 3IN6%IN&I @31K*N6+ N/6-
96*. 89 /3-3/+(*6+ + 1/30.3" *353.&& E " (-6 .N&, 61* (+UOQ1K *3//&-
*6/8Q -(.&" (%& 109&3 1(+(. . 8. "*. k. CLIN6+ G6%(L(3* 5*6 31*J 13/J-
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3-.8361.6+(.&K 1S&*(*J, S*6 GO1*8.& . (&?6%33 /(1G/61*/(.3. .6L6
.8.3 .(R3"%3 1/30&-3" .6"6/1IN6L6 *&G( (; (9(/(, ""(/(NO*" 8, #6%J-
U(K GO1*8.K + E+1*/ (%&&) +6- . &N%& %&UJ + G%351*613.3. C1%& GO1-
*8.& 23/3L6+6L6 *&G( (F("&?, EX(N("(), L3 N , (/N&" G673/3, IK"
G6@96OK* 96%6@ .83 "6/1N&3 *3S3.&K & G/ (N*&S31IN& .3* 61(@N6+, &
13.%/ (%I .6(-&(*IN6L6 ($62&, #3*G(N-1(%(), L83 -3?6%JU&3 61(AN&
/(+.6"3/.6 +8G(O(Q* + *353.&3 +13L6 L6@(, K+UKQ*1K G61*6K. . 8" &,
*6 1/30&-3" .67 6/1IN&3 GO1*8 . & 1*(.6+K* 1K *(N6+8 " & +/373. .6, + -(-
+81& " 61*& 6% LU6?(%J . 65 N%& ™ (*&S3IN65 621%(. 6+N&. G318 (%&1*(-
& 01*(.6+%3.6, S*6 @%&*3%J.61*] %3@.&N6+89 G3/&6@6+
(70-120 *81. %3*) + 1/30.3" -. (S&*3%J .6 G/3+8U (%( G/6@6% , &*3%J-
.61*J "3, %30. &N6+89 G(O- (10-20 *81. %3*).

E " 3/&N( . IN&3 16318&(%&1*8 1 66" 6MIQ 1631&(%J .65 G/6L/(" -
"8 N(/*&/6+(. &K G6@/6?.6 &11%306+(%& &-"3.3. &K N%& ™ (*( -( G61-
%30.8&3 450 *81. %3*. #8%& +611*(.6+%3.8 %(.@U(a*8, *3"G3/(*0/(
G6+3/9.61*& +608 & 6/6L/ (&K (/ (1G6%6 , 3.83 L6/). N3*6@( " & 1G3N*-
/(%J.6L6 (. (%&-( /(-%&S.89 N61+3. .89 GBN(-(*3%35 NI&* (*( ?8%&
01*(.6+%3.8 */& G3/8608S . 61*8& N6%3?(.&5 NU&™ (*( + *3S3.8&3 450
*81. %3* =3/&60 + 100 *81. %3* ?8% 1+K-(. 1 G3/&6@6 " N6%3?( . &K 6*-
.6U3.&K /(11*6K. &K 6* ;6%. I ( @6 R3™%& N @%& . 3 L%(+.6561& -3 .65
6/?&*8. =3/8&60&S.61*J + 40-43 *81. %3* 1+K-(. (1 G3/&6@&S3INE = &
&-"3.3.8&K" & OL%( . (N%6 . ( GUHBLINGL*& \N+(*6/( N Gh6ING1*& 6/28*8
R3"%&. A/3*&5 G3/&60 G6/KAN( 19-23 *81. %3* ?8% 1+K-(. 1 G/31311&-
K*& ("30%3..8"& @0+&,3.&K"& 61& +/(M3.&K R3"%& G6 N/OL6+6"0
N6.010) -3" .65 6/?8&*8. b611&5IN&S N%& ™ (*6%6L C.=. #6/8&13.N6+
(1982) 1S&* (%, S*6 N6%3?(.&K %3@.&N6+89 — =3, %30 . &N6+89 G3/&6-
@6+ +\G690 G%351*613. (+ -.(S&*3%J.65 *3/3 ?8%& 6?01%6+%3 . 8 &--
"3.3.8K" & G/&96@0KM35 . (R3™%Q 16%.3S.65 /(0&(1&&, +6-.&NU& " &
+ /3-0%J*(*3 N6%3?(.&5
G(/("3*/6+ -3".65
6/?8&*8.

T(&?6%33 G6%. 83
0(.-.83 6?7 &-"3.3.&& g _ .
N%& ™ (*( -( G61%3@.8&3 "R B, o b
150 *81. %3* G6%0S3.8 1 ==
G6"6MJIQ ?0/3.8&K & (. (-
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&(*+", (. $369/6 . 6%6L&SIIN(K UN(%( G%( . 3*8 R3" K (/&10. N&
8- =.""3"G(&".E/"1(,1988)
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08.-( N6%6 . 6N N6 . *&. 3. *(%J. 89 %hI@6+ + E . *(/N*603 & $/3.%( - 0&S.
1/0L65 16+/3"3. .85 "3*60 — /(0&601%3/60. 85 (. (%8~ (( . (%&- 166*-
_6U3. &K &-6*6G6+ N&1%6/60( 2Z/5Z) G6-+6%8% GE%0SE*] @61*(*6S . 6
*6S.83 0(..83 67 &-"3.3.8& NU&" (*( .( G/6*K,3.8& G61%30.8&9
50 *81. 3*. h3-0%J*(*8 @+09 . 3-(+818" 89 (. (%&-6+ GON(-(%&, S*6 G61-
%30 &5 %30 . aN6+85 G3/&60 . (S(%1K 6NE%6 80 *81. %3* . (-(@ & -(N6 .. -
S&U1K G/&"3/.6 10-15 *81. %3* .(-(0. A(N&"™ 62/(-6", "8 ,&+3" +
"3, %30 . &N6+0Q a(-0, @6 6N6 . S( . &K N6*6/65 61*(3*1K .3*(NO, *.6-
L6 +/3"3.& G6 L36%ELESIING™ "3/N(" — 1-2 *81KS& %3*, (, +6-"6, .6,
&3M3 "3.JUs3.

- k. =6G6+ (2005) G6G8* (U1K 1/(+.&*J 6?2%&N C+/6G8 + G3/&-
60, N6LO( - (P%Q@(%61J 60.6 &- . (&26%33 “6M.89 &- 69+(*8+(+U&9
C+/6G0 + S3*+3/*8S.6" G3/8603 6%3@3.3. &5 — N6ING+IN63 (150 *81.
%3* . (-(@) — & 16+/3"3. .85 62%&N, 1 0S3*6™ *6L6, N(N " 6L 28 +8LUK-
@3*J /(1*&*3%J . 85 GBN/6+ + 6*10*1*+&3 S3%6+3N(. d6/6U6 &-+31*6,
%6 &.*3.1&+. (K 96-K51*+3 . . (K @3K*3%J . 61*J S3%6+3N( G/&+3%( N 10-
M31%+3. . 8" &-"3.3.8K" +9(/(N*3/3 /(1*6*3%J . 61*&. H---( /3LOK/-
.89 +8/076N &%& G6%. 6L6 1+3@3 . &K %316+, /(1G(UN& -3 3%J & +8G(1(
ING*(, &INO11*+3. .89 . (1(, 83.&5 /(-%&S . 89 NOWI*0/ & &.*/6GON1&&
_6+89 +8@6+ 0,3 */00.6 /3U&*J, + N(N65 1*363.& .8.3U.33 /(16/3-
@3%3. &3 /(1*&*3%J . 61*& 6201%6+%3. 6 N%& ™ (*6=, ( + N(N65 — +*3U(-
*3%J1*+6" S3UB+3N(. **(N = 6L 78 +8LUKE3*J /(1*&*3%J . 85 G6N/6+ 13-
L6@.K G/& 6*10*1*+&& (.*/6G6L3. .65 . (L/O-N&? ; 6G/3@3%3. .65 @6-
%35 @6GOM3. &K \*6 "6, .6 G6. K*J, 158*(3* (+*6/, 31%& G/6( . (%&-&/6-
+(*3 /(16/303%3 . &3 /(1*6*3% . 61*& + "31*(9, 3M3 .3 -(*/6 .0*89 &%&
" (%6 -(*/6.0%89 @3K*3%J . 61*JQ S3U6+3N(, & 1/(+.8&*J 3L6 1 /3N6 . 1*-
JONI&K™ & /(1*&*3%J . 61%& +6 +/3"3. ( 16 1960 .8 " & Nh& " (*&S3INE " &
O1%6+8K"&, .6 @6 +6-.&N.6+3.8K 13UJINGLG 96-K51*+(. ;/(+.&*3%J-
.85 (. (%&-,G/6+303. .85 =6G6+8", GEN(-(%, S*6 16+/3"3. . (K /(1*&-
*3%J .61*] C+/6G8 ™ 6L( 166%+3*1*+6+(*J *65, N6*6/(K 10M31*+6+(%(
+6 +/3"K NU&.™ (*&S31IN6LE 6G*&"0" ( L6%613.( @6 - (S(h( (N*&+.6L6
+6-0351*+&K S3%6+3N( - ( 31*31%+3. .83 %(.0U(a*8 5 000 %3* . (-(@.

-6L%(1.6 @(. .8" &-+31*.6L6 /611851N6L6 L36a&-EN( V.V. ""%&-
"3.N6, + G61%30. &3 10 *81. %3* +*(N . (-8+(3" 85 L6%613.6+85 G3/&-
60, NU6&. ™ (* 18] . 6 &-" 3. &%1K. =61%3 6N6 . S( . &K %3@ . &N6+6L6 G3/&6@(
L (S(%61] 281*/63 G6*3G%3.&3 NU&"™ (*( (/&1. 4). 16 \*6L6 +/373.&
C+/6G( ?8%( GBN/8*( 6L/6™ . 8" %306+8" M&*6", 1683/ , (M&" G/&-
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"3/.6 *(N65 ,3 6?T3" %J@(, N(N G6N/8+(QM&5 G6+3/9.61*J 16+/3-
"3..65 E.*(/N*&@8.

(@ h6IN+65 " (N1&™ (%J . (K *6%M& . ( %JI@( 161*(+%K%( 300-400
", 13.%/ \*6L6 %3@6+6L6 M&*( /(1G6%(L(%1K .(@ ;N(.0&.(+&35.
V*6/65 *(N65 ,3 "6M.85 %3@6+85 M&* /(1G6%(L(%1K . (@ ;3+3/.65
E"3/&N65 (17. /&1. 3). X*& %3@6+83 M&*8 9/(.&%& + 13?3 6L/6™ .63
N6%&S31*+6 +6@8, + /3-0%J*(*3 0/6+3.J h&/6+6L6 6N3(.( ?8% . (120
" .&,316+/373..6L6. X*6 -.(S&* S*6 +13N6.*&.3.*8,N/6"3 E.*(/-
N*&@8, 1630&.K%&1J @/0L 1 @/0L6™ 1096G0*.8"& "61*("&.

=61%3 61+676,@3.&K R3"%& 6* N6.*&.3.*(%J.89 %3@6+89
M&*6+ . (1*0G&% @6+6%J.6 G/6@6% ,&*3%J.85 G3/&6@, G/& N6*6/6"
*37G3/(*0/( ?8%( 10M31*+3..6 +8U3 16+/33..65 — .( 1-1.5°C
(7&1. 4). X*6* G3/&6@ G6%0SE&% . (-+(.&3 N%& " (*&S31IN6L6 6G*& ™0™ (
L6%613. (. X*6 ?8% +3N S/3-+8S(5.6 2%(L6G/&K*. 89 G/&/6@ . 89 & N%&-
" (*&S31IN&9 01%6+&5, 6. G/30U31*+6+(% GOK+%3.&Q S3%6+3S31INES
18+8%8-(18&&. H™3. .6 2(L6A(/K \*&™ 2%(L6G/&K* . 8™ 01%6+&K ™, 1S&-
*(Q* 16318(%8&1*8, 1*(%6 (N*&+.6 / (-+8&+(*I1K IN6*6+6@1*+6 & -3 " %3-
@3%&3 + ;3+3/.65 Eas/é&N3, .( ;/30.37 V61*6N3 & + @6%& .3 H.@(
+H.08&&.
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:6+/3"3..83 160*.&N6+83 1T3"N& GEN(-8+(Q* . (%&S&3
+8169U&9 /013% /3N + GO1*8.3 ; (9(/(, \*6 1+&@3*3%J1*+03* 6 *6",
S*6 6N6Y6 5 *81. 43* . (-(@ S3/3- 3 (9(/0 G/6*3N(%8. G6%. 6+60 . 83 /3N&
& .( 33 *3//8*6/88 G/&I0*1*+6+(%( /(1*&*3%] . 61%]. X*6* N& ™ (*&-
S3INES 6G*& ™0™ +Uh(1*+6+(% . (G(.3*3 G/&"3/ .6 +*353.83 4 *81. %3*
(8000-4000 %3* . (-(@). ZN6W6 4 *81. %3* . (-(@ + ;3+3/.6" G6¥OU (/&4
- (S(%61] GBIBHBA(.&3, + /3-0hJ*(*3 S3L6 " .6L&3 107*/6G&S3ING3
62 (1*8 G/3+/ (*8h&1J + GOL*8 . &, ( NU& " (* +816N&I U&/6* 1% (% 7633
10/6+8" (/&1. 4). X*6 G/&+3%6 N &1S3-.6+3.8Q 13%89 NOKJI*0/ + E/ (-
+8&, 5 (9(/3, 06%&.3 H.0( & 0/. Q& G3/313%8%&1J . (+6-+8U3. .61-
*8& + 06%&. 8 AL/ (, C+a/ (*( & 0/., 62/ (-6+(+ .6+83 18+8%&-(18&.

V IV-II ++. @6 .. \. O1*(.6+&%1K 6S3.J 96%6@ . 85 G3/&60, G6
+/373.8 81*6/&S31INE 16+G(B(QM&5 16 +/373.3" /(. .35 (. *&S.61*&.
R(*3™ . (SCH1K @%8*3%J . 85 G3/860 G6*3G%3 . &K NUh&. ™ (*( +G%6*J @6 */3-
*J3L6 1*6%3*8K . (U35 \/8, N6*6/85 -(*3" 1"3.8%1K +8/(,3..8" G6-
96%60(.&3" (/&L 5). V VI + +.6+J _(S(%61J "6M.63 G6*3G%3. &3
N%&.™ (*(.

V *353. &3 G61%3@. &9 800 %3*, N(N GBN(-(%& @( . . 83, G6%0S3. -
.83 1 G6"6MJIQ G(%36@3. 8/6%6LESIINGLE *3*6@( (N6LA( 6 13-6. .65
*3"G3/(*0/3 +6-009( 100K* G6 U&/&.3 N6W31 . ( 1/3-(9 6N("3.3+U&9
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"$. 5. H1*6/&K & "3.3.&K N%&" (*( - ( R3"%3 + G61%30. &3 2600 %3*
(C,: H. H. L965"%8, , 2005)



63/3+33+4), . (P4QB(*61J 6NEYE U31*8 6* . 616*3%J .6 96%60. 89 & U31*J
*36%89 G3/86@6+ G/6@6% , &*3%J . 61*JQ 6* 60 @6 90 %3*.

V *3G%85 G3/&6@ (700-1350 LL), . (-+( -85 1G31&(%&1*("& = (-
%S ™ NUG& ™ (*&S3IN& ™ 6G*&"0" 6", *3G3/(*0/( ?8%( G/&"3/.6 . (1.5°;
+8U3, S3" + G61%300QMES G3/&60, & . 3IN6%ING +8U3, S3° +6 +/3"K
G6*3G%3.&K 20-40-9 LL dd +.  +3%&S&%61J & N6%&S31*+6 61(ANG+.
_306+(K 621%(. 6+N( + ;3+3/ .65 E*h( . *&N3 1*(%( 24(L6G/&K* . 65 QUK
G (+( - &K @/3+. &9 %BABN, GEUS* + 14635 N. &L3 C.=. #6/813 . N6+ (1982).
ABI%ING P(L6B(/K *6M 6" 0G6*3GH3. &Q +&N&. L& 1" 6L%& 061*&SI $/3. -
%(. 088 & 61.6+(*] *(" G613%3.&K. V $/3.%(. 0&& + \*6 +/3"K /61%&
%31(, Q, . (K S(1*J 61*/6+( ?28%( GEN/8*( -3%3.8 & %OL(" & F30(/6"
3L6 . (-+(%& R3%3.65 -3"%35. \V \*6* G3/&60 O1*( .6+&%&1I N6 . *(N*8
"3, 00 , &*3UK" & C+/6G8 & ;3+3/.65 E "3/&N&. V6 +/3"K G6*3G%3 . &K
018%8%61J \N+(*6/&(%J .63 -(G(@.63 *353.&3, 0"3.JULNE1J N6HES3-
1%4+6 U*6/ " 6+ + */6GEN(9. X*6 2(L6G/&K*1*+6+(%6 @%&*3%J . 8™ Gl(-
+(.8K™ GOU&.. 3-85 13+ + \N+(*6/&(%J . 89 +60(9 & NOKJ*0/ 67062730
*3,00 . (/60("&. V bB118&& +6 +/3K G6*3GU3.&K + d +. .6+L6/6018
067/ (%&1J @6 23/3L( bOLINGS E/N*&N&, ( + 1132 L 9608%&N 03%3-.8"
(""(/IN&™) +6/6*(" G6 "6/Q. V C+/6G3 " (N1&"0" G6*3G%3.8K G/&-
U3%IK . ( 1200-1300 LL, + \*6* G3/&60 .3/3@N6 G/6&19608%& - (109&,
L(+60.3.8K, 0/(L(.8. d6*K + 13%6™ \N1*/3 " (%J .83 Nit& " (*&S3IN&3
1&*0(18& 1%0S(%8&1J /3,3, S3" + 96%6@ . 83 \G698.

1 (%33 . (1*0G&%6 G69IBUEE( . &3, 69-
+(*&+U33 . 3INB%ING +3N6+ (XIV=XVII). CL6
S(1*6 . (-8+(Q* " (%8 " %3@.&N6+8" G3/&-
606", F30(/6" +6+/3"3.( G/ (+%3.&K =3*-
| /(=3/+6L6 S(1*6 1*/68%& %30K. 83 0+6/18

_( F3+3.=6%J@0 "6, .6 ?8%6 960&*J & 3--
08*J @6 13/30&.8 = (K. ABWMS&. ( 1*3. 1*(-
= . /89 06 6+ + =3*3/20/L3 G/3+8U (%( G6%-

"3+/(. V h6IN+3, -(G/&"3/, 28 &QUK 1601 L 3-08%& . ( 1(.K9, 6**3S(-
3* V. V. "'%&"3.N6 (2005). _3*.8&3 -("6/6-N& — &QUIINE3 & (+LO1*6+1-
N&3 — G6+*6/KI&1] */8& L6@( G6A/KB, + /3-0%J*(*3 \*6L6 + b6118Q G/&-
U%E S0B6+&M . 83 .30/6 , (&. X*6 28M%( . (1*6KM(K LO™ (. &*(/ . (KN(*(-
1%/6a(, &-+31*. (K &1*6/8N( " N(N «.31S(1*. 63 G/ (+%3 . &3» #6/&1( $6-
00.6+(, -(N6*6/8 ™, + N6 13 N6 16+, G61%3@6+(%6 N/OU3 . &3 L6108(/-
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1*+(. CM3 2633 *K , 3485 G3/&6@ . (1*0G&% + N6 . 13 XVII +. =61%30. 33
@31K*8%3*€3 XVII +., G6-+80&" 670, 28%6 1(" 8" 96%60.8" -( G61%3-
.83 .3ING%ING *81KS %3* (1*. /&1. 5). «**6 ,3 G/6&19608%6 + \*6
+/37K + C+/66G37» — -(B(3* +6G/61 ""%&"3.N6. H 6*+3S(3* — C+/6G(
+87 &/ (h(. F(13%3.83 J&. UK. 088, X1*K.088, _&anK.0&8&, 13+3/6-
~(G(@.65 b6118&, ~~6*%( . 08&, 1 (.88, 13+3/ .65 $3/" (. && -(\*6 +/3-
"K 073.JU&HBLI . ( 30-40%. \/ /3-0WJ*(*3 G61*6K. .89 30/6, (3+ &
L6%6A( + C+/6G3 0" 3/%8 ™ .6L&3 " &IH&6 . 8 %QE35. VV $6%h( . 08&& +13
+6063" 8 -("3/-(%&, »&*3%& N(*(%&1J . (N6.IN(9. $/(. &1 ( %31( + L6-
/(9 +m3.*/(%J .65 C+/6G3 6G01*&%(LJ GB6S*& . (200 ™. V4. (+3L3*(-
186. .6L6 G3/&60( /61*( /(1*3.85 16N/ (*&(1] G6S*& . ( */& .303%E.
=6%K/ . 83 %J@8 +.6+J IN6+(%& $/3.%( . 6&Q & H1%(.0&Q. C+/6G351-
N&3 G613%3. &K + $7/3 . %( . 0&& BN(-(%8&1J 6*/3-(. . 8" & 6* C+/6G8. A3"-
G3/(*0/( G6+3/9.61*& 6N3( . ( 28%( - (0.5°; "3.JU3, S3" +dd +. ;&%J-
_6+6-/61%( . 301*65S&+61*] (*"61a3/8, 018%&H(LJ 1&NY%6 . &S3IN(K @3-
K*3%J . 61*J, 0S(1*&%&1J . (+60.3.&K. VV E%IG(9 L6/ . 83 %30 . &N& +. 6+
- (S8 0+3%8&S&+(*J1K. M (N1&" 0" ( 6%3@3.3.&3 + L6/(9 C+/6G8 @61-
*8L06 + 1660 L V/*6/65 " (N1&"0" 6%303.3.8K . (PQB(%IK + /(56.3
1820 L G61%3 18%J.6L6 G696%6A( . &K + 1812-1817 LL V C+/6G3 /3L0-
YK/ .6 G/6819608%& 3076, (& -3/.( & +&.6L/(0(. V b6118&& . ( XV-
XVII ++. G/89608%61) . (&26%IU33 N6%&S31*+6 L6%6@. 89 %3*. \V/ . 3N6-
*6/89 /(56. (9 ""&*(K &-—-( 18%J.89 "6/6-6+ + 1654-1676 LL G6S*&
G6Y. 61*JQ +8 " 3/-%8 (G3J1& . 6+83 §3/3+JK. b3-N6 1.8-&%&1J 076 , (&
+NG6.8&&. 1UK ™ (%6L6 %30 . &N6+6L6 G3/&60( 28%8 9(/ (N*3/ . 8 N&." (-
*8S3IN&3 (6" (%84 & . ( E"3/&N(.IN6™ N6.*&.3.*3.

Z@. (N6 .3 1%3003* 1S&*(*J, S*6 +31J G3/&60 ?8% 96%60.8".
V/37K 6% +/373.& . (?%QB(%&1J *36%83 L6@S, &.6L0( G6/KE. A(N, . (-
G/&"3/, + ~+351 (/&8 1 1525 G6 1569 LL . (%Q@(%61J 48 *3G%89 &
+13L6 21 96%60 . 85 %3*. &5 "31KI, ( "3, 601570 & 1600 LL — 26 *3G%89
& 44 96%60 . 89 %3* . &9 " 31KI (.

- 13/30&.8 XIX +. 0+3%8&S&+(3*1K S&1%6 "KLN&D -&~, +.6+J
0%0SU(Q*1K %3@6+83 01%6+&K + E/N*EN3, @6 , @%&+89 %3* 1 . (+60. 3-
LK™ & 1*(.6+&*1K "3.JU3. F(S&. (3*1K 653/30 . 63 G6*3GH3 . &3 & " (-
*(+ 3343/.6" GOUOU(/8&E&. Z*S3*48&+6 G/BK+UK3*1K *3" G3/(*0/ .85
*/3.01 " (N1&"0"6" G6*3GH%3. &K + +816N&9 U&/6*(9 + 30-40-9LL dd
+.(/81.6). C1%& + ™ (%85 %30 . &N6+85 G3/&60 %JAS IN6+8+(%& G673/3-
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, J3 H1%( . 6&& 6N6%6 140 .35, *6 + 1920-1939 LL +13L6 14-20 @.35.
b3-N6 0" 3. JU&HE1J N6HES3L*+6 (/N*&S3IN&D %I@6+. A(N, + +61*6S.6"
13N*6/3 E/N*EN& G%6M(@J %J@6+ + G3/860 1 1924 G6 1945 LL 16N/ (*&-
%(1J G6S*& . (1 "%.. N2 H"3. .6 2h(L6G(/K \*6 0 00(%61J . (*%(B&*]
G3/3+6-NO L/0-6+ . ( 108(9 G6 ;3+3/.6"0 "6/IN6"0 GO*&. F(S(%61J
18%J .63 6*1*0G%3. &3 L6/ . 89 %3@ . &N6+ + E%IG(9. Z0&. &- %3@.&N6+
6*1*0G&% G6S*& - ( 1500 . 596@. (K N(/*&. ( - (P%4Q@(%(LI . ( 7 C&lI-
23/13.3, + $/3.%( . 08&, IN(.08&. (+8&, . ( 13+3/3 (. (@8, + '6/88%J3-
/(9 ;3+3/ .65 E"3/&N&. "3.JU&NELI +/(-"3/(9 %30 .&N& . ( E%*(3,
=("&/3, ""(+N(-3, + A0/ 188 & B( , 3 +L6/(9 V61*6S .65 Ea/&N&. $/( . &-
1(+35.65 "3/-%6*8 . (+135 G/6*K, 3. .61*& -3" .6L6 U(/( 6*1*0G&%(
_(13+3/, (*3"G3/(*0/( "3/-%89 G6/6@ G6+818&%(1J + . (S(%3 40-9 LL
G/&"3/.6 .(2°;.

1860 1880 1900 1920 1940 1960 1980

"$.6. H-"3.3.&3 L%6?(%J.65 *3"G3/(*0/8 + ;3+3/.6" & k, .67
G6%0U (/&K9 R3™%& (C, 0"'<™6839@%,J , .6 — 0""96M6%3 , ™89, %" %61
"', %, TUBCU<3T><) L, T <M %" TMBCM<3 " ><) &3 C<6, ;
1961-1990 ::.)
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V 13/306.3 40-9 LL dd +. . (S(%61J +/3"3. .63 G69I6%EE( . &3,
N6*6/63 9(/ (N*3/8-6+(%61J G6 . & , 3.83" *3"G3/(*0/8 +6-009(, . 31*(-
285 .61*JQ (*"61a3/ .89 K+#3.&5. X*6 G696%6A( . &3 .3 28%6 G6+13-
"31%.8", 6.6 .618%6 S3*N6 +8/(, 3. .85 /3L&6. (.85 9(/(\*3/. AN,
*3"G3/(*0/( G6+3/9.61*6 +608 + 5 3+3/ .65 E*( . *&N3 1.&-&%(1] G/&-
"3/.611206 1165, V.6+J . (S(%& . (1*0G(*J L6/ . 83 %30 . &N&. =6*6"
- (PQO(%1K G3/&60 G6+8U3. &K *3" G3/(*0/8 (N6.31 50-9 — . (S(%6 60-
9 LL), N6*6/85 173.&W1K G3/&606" G696%60( - &K, B61*&LU&" = (N1&-
"0" (+13/306.3 60-9 LL =61%3 \*6L6 Nob& " (* 6GK*J 1* (% *3G%3*J.

FTWNLZLIITL “TKL™VLIYL JVYZGKG

-6+/3%3. .63 G6*3G%3. &3
N%& ™ (*( - (S(#61J + 13/30&.3 70-9 LL
dd +., 6.6 + - (S&*3%J 65 "3/3 G6- |
++6/K3* G/308A0M33 18%J . 63 G6*3G- | 2
%3.&3 1920-1940 LL, 96*K 31%J & -(- |
"3* .83 /(-%&S&K (1*. /&1. 6). A(N, G6 |
@(..8" h3,G/(+&*3%J1*+3. .65
L/0GGS \NLG3/*6+ G6 &- 3.3 &Q NU&-
" (*(, G6*3G%3 .. &3 G61%30 . &9 @31K*&-
U3*&5 BO+(*&U6 .3 *6%ING ;3+3/.63
G6%OU(/&3, .6 & */6G&S3INOQ -6.0.

"*/6"3*6L6, 135S(1 + +816N&9 U&/6*(9 ;3+3/.6L6 GEUOU (/&K
*3.@3. 18K N G6+8U3.&Q *3"G3/(*0/8 . (4QA(3*1K, L%(+.8" 62/(-
6", + 96%6@ .63 +/3"K L6A(, + *6 +/3 K N(N + - (S(%3 G/6U%6LE 1*6%3-
*8K G6*3G%3 . &3 G/6&19608%6 60.6+/3"3. .6, -&" 65 & %3*6". Z@. (N6
.3 +6 +139 S(1*K9 ;3+3/.6L6 GBUOU(/&K .(?%QA(Q*1K 6@&. (N6+83
&-"3.3.8K NU& ™ (*(. F(G/&"3/, + $/318& NU&™ (* .3 G6*3G%3%. V b61-
188 .3 1%(%6 *3G%33 + /(56.3 ;3+3/.6L6 ""(+N(-(, . ( ~3/.6"6/1N6"
G623/3, 33, ;/30.35 V6%L3 & /K@3 @/0L&9 /3L&6. 6+.

V 13%6" . ( GU%(.3*3 +6 +*6/65 G6%6+&.3 dd +. .6S.83 "&.&-
" (%3.83 -.(S3.8K *3"G3/(*0/8 +6-009( . (@ 10U35 0+3%&S&+(%&1J
G/&3/.6 .(0.2°; -( @31K*&%3*8&3, 0. 3+.83— . (0.155. F(*3//8*6/8&
b6118& G6*3G%3. &3 -( G61%30. &3 35 %3* BN(-(%61J 26%33 10M31*+3 . -
.87 66 1/(+.3.8Q 1 LU6?2(%J. 8" — *3"G3/(*0/( +8/61%( .( 1.5;.
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=6+36%3. &3 " (IN&/03*1K 26%JUB5 31*31%+3. . 65 &-"3.S&+61*JQ *3"-
G3/(*0/8, — + 6%3%J. 83 L6@8 + .3N6*6/89 /3L&6. (9 . (PhQE(%8&1] &
G696%60( . &K. Z@. (N6 G/& 61/30.3.8& -( 26%IUES &. *3/+(%8 +/3 3-
-& (20 %3* & ?6133) G6*3G%3.&3 "6, .6 . (HQA(*] 061*(*6S.6 6*S3*-
1%E+6. R&"65 +6 " .6L&I /3L&6. (9 1*(%6 26%IU3 @.35, 9(/ (N*3/&-0Q-
M&IILK 6**3G3%JQ. R( *3 ,3 G61%3@.&3 35 %3* . ( *3//8*6/8& b6118&
- (P%QA(%61J 0" 3. JU3. &3 61(ANG+ + *3G%63 +/3 K L6@( & /61* L6A6+6-
L6 1*6N( - ( " .6L&9 N/OG . 89 /3N(O.

b61* *3"G3/(*0/8 G6+3/9.61*& N&/6+6L6 BN3(. ( BN(-(%1K +
1/30.3" +@+63 "3.JU3, S3" *3"G3/(*0/8 0 G6+3/9.61%8& -3"%8. =/&-
ME-8*3hJ . 6 80% *3G%(, N6*6/63 28%6 062 (+%3.6 N 16+/3" 3. .65 L%6-
2(%J .65 *3"G3/(*0/3 1 1961 L, 28%6 G/&.K*6 6N3(. ("&. Z.& G/6L/3-
%&1J . ( L%0?&.0 @6 3000 *. X*6 G/&+6A&* N *6=0, S*6 *3G%(K +6(,
& 3K 26%33 . &-NOQ GU6* . 61*J, S3 96%6@ . (K, -(.&" (3* 26%IU&S 62T3".
V /3-0%3*(*3 6N3(. 8 /(1U&/KQ*1K & G6+8U(3*1K &9 0/6+3.J. *"/6"3
*6L6, */6G&S3IN&3 18N%6. 8 (07 (L(.8, *(5a0. 8) *363/J G6%0S(Q* 6*
261133 *3G%65 +608 26%IU3 \.3/L8& Q%K a6/ " &/6+(.&K, U*6/" 8 1*(-
_6+K*1K 26%33 S(1*8 " & & 184 . 8" & =/&%8&-&*3%J .6 11970L . (%Q-
@(3*1K 0+3%&S3.&3 @3K*3%J.61*& I1&NUE.6+ + ;3+3/.65 E*h(.*&N3,
16G/6+6 , O(QM331K G6+8U3. . 8" & *3"G3/(*0/("& "6/1N65 G6+3/9-
_61*&, & *3.03. 1&K N \*6"0 18%J .33, S3" " 6L%& ?8 G/30IN(-(*J N%&-
" (*&S31IN&3 " 603%&..

Z - (S&*3%J .6 G6*3GH3 . &8 NIb&. ™ (*( + G61%3@ - &3 */& B31K*&-
U3*&K 1+803*3%IL*+03* & /61* GEN(-(*3UK L%6? (%J . 6L6 &-"3.3.8&K G6-
L6@S — &. @3NL( ;3+3/6-E*h(.*&SIIN6LE *'6%3?( . &K (3 E** &%& NAO).
C.3731KS.63-.(S3.&3&.03N1( ;E" 678S. 6 &1G6%I-03*1K + N(S31*+3
GBN(-(*3%K ™ 3*36/6%6LESIINGS 18*0( 188 + C+/6G3, ;3+3/ .65 E " 3/&-
N3 & ""(. (63 -8"65 & /(. .35+31.65 (+ " (/*3). E + .30(+.8&9 &11%3@6-
+(.&K9 6. ?8% G/&"3.3. @YK ;3+3/.65 Ea/&N& & ;3+3/.65 E-&4.
H.@3NL ;E'* +8S&1UK3*1K N(N /(-.&1( =3, 80 .6/ " (%&-6+(. .8"& G6-
N(-(*3%K " & (* " 6123/ . 6L6 @(+%3 . &K + /(56..3 E-6/1N&9 6-+6+ (62%(1*J
+816N6LE @(+43 . &K) & H1%( . 0&& (62%(1*J . &-N6L6 @(+%3 . &K) 6+@3%J .6
%K N, @6L6 31K1( (/&1. 7).

=6-8*&+.83 GEN(-(*3%& ; E"* 9(/(N*3/8-0Q* *(NOQ G6L6@ . 0Q
1&*0(18Q + C+/6G3 -&" 65 &+ . (S(*%3 +31.8, G/&N6*6/65 . (4Q@(3*1K
+8/(,3..85 -6.(%J.85 G3/3.61 *3G%89 +6-00U.89 " (11 1 -(G(8(
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1850 1900 1950 2000

6YN. 7. ""6%3? (. &K L%67?(%J - 6L6 G6L6@ . 6L6 &.@3NL(

; 3+3/6-E*%( . *&S31IN6L6 ""6%3?(-&K + @3N(?/3-" (/*3

(C, : http://www.cru.uea.ac.uk/~timo/.../naoi.htm)
(1 E*%(.*&S31IN6L6 6N3( . (), G/&+6@KM&5 N G6+8U3.&Q *3*G3/(*0/8
+6-@09( & 0/6+.K 61(@N6+ + ;3+3/.65 C+/6G3. V =6/*0L(%&&, H1G(-
.&& & ;3+3/.65 Ea/&N3, . (676/6* +816N&3 GON(-(*3%& & - @3N1( 1+K-
-(-81073.JU3.&3" 0/6+_.K61(@N6+ + -&" . &5 G3/&6Q. F(C/6*&+, .3-
L(*&+.83 GON(-(*3%& ;E™ 9(/(N*3/&-0Q* 61%(?%3.&3 -(G(@-6L6 G3-
/3.61( *3G%89 +6-@0U .89 (11 & 01&%3.&3 "3/&@&6 - (%J -6L6 G3/3-
.61(, S*6 G/&+6@&* N G6.& , 3.&Q *3"G3/(*0/8 & 61(@N6+ + 13+3/.65
S(1*& C+/6G8. C,3731KS.83 &-@3N18 ;E™ (NAO) (/9&+&/0Q*1K +
T(18&6.(%J.67 6N3(.&S3IN6™ & (*"61a3/.6" 13.*/3 (National Oceanic
and Atmospheric Administration’s Climate Prediction Center) 1 1868 L
& @61*0G.8 . (166*+3*1*+0QM3" 1(5*3 + H.*3/.3*3.

V Kk, .67 GEUOU(/&& *(N&™ L%6?(%J-8" GON(-(*3%3" &-"3-

-3 &KN%& " (*(1%0, &* &-@3N1 k<, -6L6 ""6%3?(-&K (k""). H_@3N1 k**
+8S&1%K3*1K N(N /(--&1( "3,00 .6/" (%&-6+(..8"& GON(-(*3%K" &
(*"61a3/.6L6 @(+%3-&K + /(56.3 1 (/+&.1N&9 6-+6+ & A(&*& *(N, 3
6*@3%J .6 @%K N(, @6L6 =31KI( (/&1.8). Z. ON(-8+(3* . (G3/3/(1G/3@3-
%3.&3 +6-@0U .89 " (11 "3,@0 @+0"K ON(-(..8"& /3L&6.("& + G/6-
13113 6?M35 1&/NO%K1&&.

;6L%(1.6 1GO*.&N6+8™ @(..8", N N6.10 dd +. G/6&-6U%6
0"3.JU3.&3 G%6M(@& 1.3, .6L6 GEN/6+(G/&"3/.6 . (10%. =%6M(@J
& *6%M&. ( "6/1IN6L6 %J@( + ;3+3/.6" GEUOU(/&& + +313. .&5 & %3*-
.&5G3/&6@8 16N/ (*&%(1J G6S*& - (15%. _ 3@+ 6N3(-3 *(3* *3/KK G/&-
P%&-&*3%J . 6 2.7% 1+635 GU6M(0& + @31K*&%3*&3. R( G61%3@ . &3 G6%+3-
N(*3"G3/(*0/( - ( QL6--(G(@3 E.*(/N*&N& +6-/61%( - ( 2.5°C. V 2002
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L 6% U3%Ja6+6L6 %30 . &N(_(/13.(, /(1G6%6, 3. .6L6 . ( E.*(/N*&S31-
NG ™ GBY0B1*/6+3, 6*N6UGHIK 6L/6 " . 85 (5173/L G%EM(BIQ 1+8U3 2500
N=2,V/31J G/61311 /(-/0U3.8&K -(.K¥% +13L6 35 @.35. 16 \*6L6 %3@. &N
B1*(+(1K 1%(?8%J . 8™ +*353.&3 10 *81. %3* 1 N6 .. 1 ( G61%3@ - 3L6 %30-
_&NB+6L6 G3/&60(. F( G/6*K , 3.8&8& *B1KS3U3*&5 " 6M. 61%] \*6L6 %3-
_&N(073.JU(%(1I GB1*3G3. .6, .6 +6 +*6/65 GBUE+& .3 XX +. IN6/61*]
3L6 *(K.&K 10M31*+3. .6 +6-/61%(. b(-/0U3.8&3 %30.8&N( G/&+3%6 N
+82/610 26%JUBL6 N6UES31*+( (5173/L6+ (1+8U3 *81KS&) + "6/3. A(Q*
& @/0L&3 %30.&N&. A(N, %3*6" 2007 L 6* U3%Ja6+6L6 %3@.&N( b611(
6*NBUBHIK (5173/L @%&..65 200 N* & U&/&.65 30 N™; . 31IN6%ING /(. J-
U3, +31.65 2007 L, 6* (. *(/N*&S3IN6L6 ™ (*3/&N( 6*N6%6%61J %30K . 63
G6%3 @%&.. 65 270 N* & U&/&.65 40 N*. ;N6GU3. &3 (5173/L6+ G/3CK*-
1*+03* +89600 96%60. 89 +60 &- "6/K b611(, S*6 G/&+60&* N . (/OU3-
-&Q \NGUBLESIINGLE 2(%(.1(. Z0.&" &- 1%301*+8&5 \*6L6, . (G/&"3/,
K+K3* 1K L&?23%] G& . L+& . 6+, %&US+USLILK +6-"6 , - 61%& 62/ (*J1K @6
G/&+8S. 89 &1*6S. &N6+ G&* (. &K &---( *6L6, S*6 %3@ + *6/3 b611( 03/-
, (1K + G61%30 .. &3 L608 @6%JU3 628S.. 6L6.

S6L(1. 6 . (?%Q083.8K" 0S3.89, G(/(Uh3%J .6 6* = 3S(3*1K +13-
"8/ .63 6*1*0G%3. &3 L6/ . 89 %3@ . &N6+. VG3/+83 -( 11 *81. %3* G/(N-
*&S3IN& G6%. 61+JQ /(1*(K%E %30 . &N& & 1. 3L(, GBN/8+(QM&3 +3/U8&-
.0 ""&%&" (.0, (/6 (+816S(5U35 L6/8 + Ea/&N3). =6 &9 G/6L.6-(",
\*6 06% , . 6 28%6 G/6&-65*& *6HING + 2020 L $6/( ""&%&" (. @, (/6 15&-

Cool [La Nina)

Warm {El Nina)
w0 den | 10 eo | e A0 2000

"$. 8. ""6%3?(-&K L%67?(%J . 6L6 G6L6@.6L6 &.@3N1( k<, .6L6 ""6%3?(.&K
(C,: http://www.ncdc.noaa.gov/paleo/ctl/clisci10.html)
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*(3*1KG/3N/(1.35U& " ON/(U3.&3" A(--(-&& =/&+816*35890 " 6. (
K+%K3*1K 1( " 65 +816N65 (a/&N( - IN65 L6/65. "*&%& " (- @, (/6 \*6 1GK-
M&5, .6 .3 G6*09U&S5 +O%N( .. ;G31&(%&1*8 6* = 3S(Q* S*6 + . (1*6K-
M33 +/3"K *(N, 3 OIN6/&%1K G/61311 *(K.&K L& ™ (%(51N&9 %3@ . &N6+,
S*6 "6,3* +8-+(*J .3@61*(*6N +6@8 + *39 /3L&6.(9 H.@&&, ""&*(K &
T3G6(%(, N6*6/83 G6%J-0Q*1K /310/1("& L6/.89 /3N, G&*(3"89
%3@ . &N(" &.

A(3* %30 & + 62%(1*K9 +3S.65 " 3/-%6*8, ON(-8+(Q* /611&51-
N&30S3.83, + S(1*.61*& E.V. =(+%6+ (2001). 16 . (1*6KM3L6 +/3"3.&
L/0.* -@31J ?8% G6%.61*JQ -("6/6,3. (/&1.9). ; 1900 L ;3+3/.63
G6%0U (/&3 G6*3/K%6 G/&?%&-&*3%J .6 7% G6S+3. .65 "3/-%6*8. ; . (-
SC(1970-9 LL *3*G3/(*0/( = .6L6%3*.3"3/-%89 L/0.*6+ + R(G(@.65
;&?2&/8 G6+81&%(1J . ( 1°C, + 13.*/(%J.65 nNO*&& — . ( 1-1.5°C.
F( 13+3/3 E%KIN& 1 13/3@&.8 1980-9 LL *3"G3/(*0/( +3/9.3L6 1%6K
" 3/-%89 G6/6@ 0+3%&S&%(1J . ( 3¢C. =6+8U(3*1K /&IN +8?/61( &-L/0.-
*(3M3 G6N(-("6/6,3..6L6 "3*(.(,N6*6/85 K+%K3*1K 6S3.J 1&%J .8 "
G(/.&N6+8" L(-6".

;/30.8&5 0/6+3.J h&/6+6L6 6N3(. ( G6+81&%1K .( 0.1-0.2 =.
; 1961 G6 2003 LL 0/6+3.J "6/K G6+8U(%1K G/&?%&-&*3%J.6 . (
1.8 "= 3,3L6@.6. X*( IN6/61*]
0+3%&S&%(1J -( G61%3@ . &3 @31K*J
%3*©6 3.1 " 3,3L6@-6.=6 @(-- .
.87 -(G(@-89 0S3.89 6@.6+/3- J,//
"3..6 &@3* -(N&1%3.&3 6N3( - 6+.

+3%&S&+(QM331K 16@3/, (.&3 |/
OL%3N&1%6L6 L(-( + +6-@093 & G6- |
L%6M3.&3 L(-(BN3(.6" G/&+6@&* ||
N a6/" &/6+(-&Q OL6%J .65 N&1- \_‘
%6*8. "6.13.*/(1&K ;Z, G6 | *
161*6K.&Q -( 2005 L 0+3%&S&- -\\.
%(1J . (35%G6 1/(+.3.&Q 1 @6- |,,.a :
&.001*/&(%J.8" G3/8&6@6" |weponoms " -
(@6 1750 L). V /3-0%J*(*3 "6/1- "$.9.R6.8 +35.65 "3/-%6*8 +
N(K +6@( 1*(.6+&*1K +13 ?6%33  >3+3/.6" G6%OU(/&&
N&1%65. R . (S3.&3 pH + G6+3/9. 6- (C, : http://www.evangelie.ru/forum/
1%.89 +6@(9 0G(%6 G/&72%&-&- 158739-28.html)
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"$.10. H-"3.3.83 0/6+.K 61(@N6+ . ( /(--89 U&/6*(9 + C+/6G3 &

Ea/&N3 (C,: Q.H.R,8,9,0, 2006)
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*3%J.6 .(0.130&.8&18 1 §66.@01*/&(%J.89 +/3"3. & "6,3* 0"3.J-
U&*J1K + @(%J.35U3" 6% 0.14 @6 0.35 + dd| 1*6%3*&&.

"'6U&S31*+6 (*"61a3/ .89 61(@N6+ O+3%&S&M61J . ( 0.5-1% -(
661%30 . 33 @31K*&%3*&3 + 26%IUE . 1*+3 +816N&9 & 1/3@ . &9 U&/6* ; 3-
+3/.6L6 GEUOU(/&K, (+6* + k<, .65 C+/6G3 & ;3+3/.65 Ea/&N3, . (-
626/6% + G61%30 . &3 @31K*&%3*&K . (P%QB(3*1K - . (S&*3%J .63 16N/ (-
M3. &3 61(@N6+, S*6 S(1*6 G/&+6@8* N 18%J.8" -(109( " (/&1. 10).

ANY]YIF YbZLILIYa JVYZGKG

. 6L&3 No%6& ™ (*6%6LE 15&*(Q*, S*6 N6U3?( . &K Noo& ™ (*( " 6LO*
28*J+8-+(.8/(-.8"&31*31*+3. .8 & G/&S&. (" &: (1*/6.6" &SIIN&-

"& (1+4K-(..8"& 1 &-"3.3.8K"&

G(/("3*/6+ -3 .65 6/28*8 & G/6- /—a-J(;/-i‘
1311(" & G/6&1966KM&™&. . ( 5 6%- / .

_138%& + 5 6%.35.65 1813 3), 136- |

a&-&S3IN& " & (6201%6+%3. .8" &
1+651%+( & 1(" 65 R3"%& N(N Gl(-
.3*8, . (G/&" 3/, +OMN( . &S3ING5 @3K*3% . 61*JQ) & 1&/NOHKI&6 . . 8" &
(+8-+(. .87 & G/61311("&, G/6&196GKM&"& + (*"61a3/3). H1*6S. &
N6™ &-"3.3.8K G(/("3*/6+-3" .65 6/28*8 K+IK3*1K *3.KQM331K L/ (-
+8*(186. .63 G63 + 18&1*3"3 GU(.3* ;6%.3S.65 1&1*3" 8. V1%301*+&3
8-"3.3.8K . (N%6. (-3" .65 618 (G/31311&8) "3.K3*1K G/606% , &*3%J-
.61*J 13-6..6+: N, @83 10.5 *81. %3* . (N(, 06" G6%OU(/&& N6/6*N&3
-8"8 1"3.KQ*1K @%&. .8 & V \*6" 1631&(%&1*8 01" (*/&+(Q* 6@.0
&- G/8&S&. N6U3?( . &5 NU& ™ (*( + L36%6LE&S3ING™ = (LU*(?3. H-"3.3.&3
G6%6 ,3.8K -3 .65 618 G/&+608* N &-"3.3.8Q +&0&"6L6 0+& ,3.&K
~+3-@. ~3/3- 13000 %3* N6LO( -3" . (K 61J 1" 31*&*1K . ( G6%6+&. 0 6G&-
18+(3765 3Q 6N/0, .61*&, .6+65 G6%K/.65 -+3-@65 1*(.3* V3L(
+731%6 =6%K/ . 65 -+3-08 (/&1. 11).

;6L%(1.6 13/?1N6"0 (1*/6..6™0 h. h&%h( . N6+&S0, /(?6* (+U3-
"0+ G3/+65 G6U6+& .3 G/6UNBLE 1*6%3*EK, . (1*0GK3 . &3 %30 . &N6+89
G3/8606+ "6, .6 1+K-(*J 1 &-"3.3.8K" & %3* .35 &.16%K1&& (G61*0G-
%3.&3" 16%.3S.65 /(0&(18&) + +816N&9 U&/6*(9 67689 GE%OU (/&5,
%6, + 1+6Q 653/30J, 6201%6+%3.6 /3LOK/ . 8”& &-"3.3.8K" & G6%6-
,3.8K -3" .656/26*8. Z/2&*(R3" %8 1*( . 6+&*1K *6 26433 +8*K.0*65
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Bera Monspwan sesga  (VNEG16&@. 65), *6 76%33 N/OL6+65.
N ¢ X*6 G/&+6@&* N &-"3.3.&Q /(1G/3-
B : @3%3.&K 16%.3S.65 /(@&(1&& &,
e 166*+3*1*+3. .6, G6*6N6+ *3G%(. H1-
! 960K &- «1&N%6+ N&%(-N6+&S(»

"6, .6+803%&*J G3/&6@8 . (&?6%33
1&%J .6L6 G6@T3 ™ (L%6?(%J .65 *3™-
G3/(*0/8 R3"%& — G/&"3/.6 /(- +
100 *81. %3*, & G3/&6@8 " 3@%3 - - 6-
L6 61*8+(. &K. F3@(+.6 \*( *36/&K
G6@*+3/08%(1J &11%3@6+(.&K"&
N6 . 13.*/(1&8& @35*3/&K (*K , 3%6L6
+6@6/6@() + 6L/6" .65 N6%6.N3
(N37.3) %3@K-6L6 1*6%?( @%&.-65
+3.5N", +-K*65 . ( 1*(. 1&& «V61-
*6N» + E . *(/N*&@3. =6 6* . 61&*3%J-
rin .670 16@3/ , (-&Q @35*3/&K "6, -
delnan oc .6 1008*J 67 &-"3.3.8& *3"G3/(-
""$.11. H-"3.3.8&3 G6%6 , 3. &K *0/.6L6 /3,&" (+ G/6U%6". ;G3-
-3" .65 61& S3/3- 13 000 %3* 18(%&1*8 6*"3S(Q*, S*6 *36/8&K
h&%(-N6+&S( 006+%3*+6/&*3%J - 6 6G&18+(3* @& - (™ &NO G696%6@( - &5
& G6*3G%3. &5 +.0*/& %3@ . &N6+6L6 G3/&6@(, 6@- (N6, N 16, (%3-&Q, -3
6*+3S(3* . (+6G/61 6 . (1*0G%3.&& 1("6L6 \*6L6 G3/&6@(. =6\*670 1
13/3@&.8 1950-9 LL, G&U3* *". k. C1IN6+, 1*(% /(1*& & -*3/31 N L&G6-
*3-(7, /(117 (*/&+(QM&™ @& . ("&S3IN&3 +-(&"6@351*+&K + 1&1*3"3
«6%3@3.3.8&3 — 6N3(. — (*"61la3/(». F(&?6%33 &.*3/31.65 K+%K3*1K
L&G6*3-( ("3/&N(-1IN&9 N%& ™ (*6%6L6+ h. k.L( & . 16..( (1956),
16L%(1.6 N6*6/65 /3U(QM& ™ 01%6+&3 " +6-.&N.6+3.8&K 6%3@3-3.&K +
E/N*&N3 K+%K3*1K 0+3%&S3 . &3 G/&*6N( - 310M&9 +%(L0 +6-@0U . 89 " (11
& 01&%3.&3 1.3L6G(@6+. V /3-0%J* (*3 \*6L6 %3@ - &N6+85 GBN/6+ . (S&-
(3 /(1*&, (%J?3@6 (6*/( ,3-8&316%.3S.65 /(0&(1&&) 0+3%&S&+(*J1K,
(*3"G3/(*0/(-G(@(*J. V6-.&N(3* +6G/61, S*6 , 3 -(a(N*6/ G6+8U(-
3*1("0+%(, -61* + (/N*&S31IN&I U&/6*(9. E+*6/8 L&G6*3-8 6*+3S(-
Q* — *(N&™ a(N*6/6" K+%K3*1K G/&*6N *3GU65 +6@8 &- ;3+3/.65
E*%(.*&N&, G/&+6@KM&5 N 61+676 , @3.&Q _3@6+&*6L6 6N3(. ( 6* 3L6
%3@6+6L6 GEN/8*&K. =/& 6*10*1*+&& GEN/6+( &- " 6/1N&I %JI@6+ 6N3( -
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6%, 3. 1%(.6+&*J1K "6M.8" &1G(/&*3U3", + /3-0%J*(*3 +6-009 . (@
_&" . (18M(3*1K +60K.8" G(/6", &.*3.1&+.61*J 1.3L6G(@6+ /3-N6
+6-/(1*(3*, (/61* (%2306 06+608* G(@3 .83 *3" G3/(*0/8 @6 %30 . &N6-
+65 \G69&.. *'6LO( G696UEA( . &3 B61*&L(3* *65 *6SN&, N6LA( _306+8*85
BN3(. +.6+J -("3/-(3% .(S&.(3*1K *(K.&3 %30.&N( (B3LUKI&(18K),
GBINGUINO *3/K3*1K Lb(+ . 85 &1*6S . &N (* " 61a3/ . 65 GEAGE*N& 1( " 6L6
%30 . EN(. A(K. &3 %30 . EN( G/&+608&* N G6+8U3 . &Q 0/6+.K BN3( . (, *3G-
%63 ;3+3/6-E*h(.*&SIING3 *3S3.83 +.6+) G/6/8+(3*1K + E/N*ENO,
*6/1N&3 %IO8 *(Q* & 1&N% G6+*6/K3*1K. ;OM3L*+6+(.&3 \*65 G(/(-
B6N1(%J . 65 (+*6N6%32(*3%J . 65 1&1*3" 8, + N6*6/65 6%383. 3. &3 G6/6 , -
@(3*1K G6*3G%3.8&3", ( @3L%K1&(18K — G696%6@(. 83", -30(+.6 - (U%6,
N61+3. .63 G6@*+3/ , 03.&3 G/& &-0S3.8& 06. .89 6*%6,3.85 EXi(.-
*&N&, G&U3* CLING+. ZN(-(%61J, S*6 + G%351*613.3 *3G%63 *353.43
$6%Jal*/8&" G3/860&S3ING &1S3-(%6, G/& \*6™ +8K1.8&%61J, S*6 01&-
%3.&3 $6%Jal*/& " ( @351*+8*3%] . 6 16+G(@(3* 1 G3/&60( " & G696%6A(-
.85, & . (676/6*. ;G318&(%8&1*8 G/3AGEW(L(Q*, S*6 G6 @61*& , 3. &8 %30-
_&N6™ .3N6L6 G6/6L6+6L6 /(-"3/( . (@ .&" +6-.&N(3* (&--( +816N6L6
(%J?306) G61*6K. .6 @351*+0QM&5 (.*&1&N%6. (6?%(1*J +816N6L6
(*"61a3/.6L6 @(+%3.8K 1 .&-N&" 0/6+.3" 61(@N6+), N6*6/85 018%&-
+(3*1K G6 =3/3 /61*( %30 . &N( & + N6 13N6 . 16+, %&U(3* 3L6 GBAGE*NE
61(ON(" &

bK@ (+*6/&*3* . 89 & ™ (*6%6L6+ 15&*(3*, S*6 31*J 6G/303%3 . -
.83 a(N*8, 1+8@3*3%J1*+0QM&3 6 10M31*+6+( . && 1+K-& "3, @0 NUi&-
"(*6" & 11- & 22-%3* . &" & 1&N%( " & 16%.3S.65 (N*&+.61%& (/&1. 12).

V S(1*.61*&, C.=. #6/8&13.N6+ (1982) G/&U3% N +8+6@0, S*6
G3/86@ N%& ™ (*&S3IN6L6 6G*&=0"( + d—dIIl ++. (1100-1250 LL)

12 -

L L 1 1 1 1

1700 1750 1800 1850 1900 1950 2000
6Y~. 12. m&N%8 16%.3S.65 (N*&+.61*&
(C, : http://www.lomonosov-fund.ru/enc/ru/magazine:0141217)
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166*+3*1*+6+(% " (N1&" 0" 0 S&13% V6hJa( (W) — &.@3N10 16%.3S. 89
GK*3., ( " (%85 %30.&N6+85 G3/&6@ (1450-1700 LL) — "&.&"0"0.
=696%60( . &3 + 1812-1921 LL *(N, 3 16+G(@(3* 1 "&.&"0"6" 16%.3S-
.89 GK*3.. Z@. (N6 1+K-J NoA& ™ (*&S3INED &-"3.3.&5 1 1&N%( " & 16%-
.35.65 (N*&+.61*& .360.6-. (S. (, *(NN(N L%&UNB" 26%JU63 N6%ES3-
1%46 a(N*6/6+ +6-0351%+03*  ( N%&." (* 6@.6+/3"3. .6. 1/0L&3 &11%3-
06+(*3%& 16/ (+30%&+6 ON(-8+(Q*, S*6 +803%3 . &3 11- & 22-%3* &9 1&N-
06+ K+IK3*1K 01%6+. 8. b3(%J . 83 6N6UE 11-%3* . &3 1&N%S +(/I&/0Q*
G6 @%&.3 6* 9 @6 14 %3* "3, 00 "&.&"0"("& 16%.3S.89 GK*3., 6* 7
06 17 %3*— =3, 00 = (N1&" 0" (" & 1%&*3%J . 61*J 6NE%6 22-%3* . &9 1&N-
U6+ &-"3.K3*1K 6* 18 @6 26 %3*.

b611&51N&5 0S3.85 K.E. ;NUK/6+, . (QA(+U&S5 . ( G/6*K-
,3.8& " .6L&O U3* -( &-%0S3.83" ;6%. 1(, G/&U3% N +8+600, S*6 13-
L6@ . KU . KK 1+3*8& " 61*] 5 6%. 1 ( "3.K3*1K 6S3.J .3-. (S&*3%J.6. H-"3-
.3.8K &@0* -( 1S3* 11-%3*.3L6 1&NW( (G6"&"6 1&NUG+ + 85 & + 1000
%3*%). F6 \*& G3/&608 =3.KQ* 1+43*8&"61*J + @6%& G/613.*(. ; 1978 L
8@3* .3G/3/8+.638&-"3/3.83 16%.3S.6L6 G6*6N(. Z?. (/0, 3.6, 5*6 6.6
"3.K3*1K +13L6 . ( 6.0 @31K*0Q G/613.*( +*0 &%& &.0Q 1*6/6 . ON(, -
@83 11 %3*. C1*J 3M3 a6.6+83 & "3.3.8&K (G6+8U3. &K *3"G3/(*0/8
26%.1(), .66.8&*(N ,3 .3-.(S&*3%J.8. =6\*6"0 "6, .6 1" 3%6 0*+3/-
,0(*J, 1S8*(3* 053.85, S*6 1("6 ;6%. 13 — @61*(*6S.6 1*(?&%J.85
81%6S.8N\.3/L&&. E +6* _ (3L6 G6+3/9.61*8 S(1*6 G/6819608* *6, S*6
"8 .(-8+(3" 16%.35.65 (N*&+.61*JQ — +1G8UN&. =/& +1G8UN(9
16%. 13 +82/(18+(3* *K , 3%83 S(1*&18, & \*6 62%(N6 S(L*&1 h3*&* +
1%6/6.0 R3"%&, +6-"OM(K 33 \U3N*/6" (L.&* .63 G6%3. VIGBUNE \*6,
NG.3S.6, L/(.086-.63 K+%3.&3, .6 6.& @UK*1K +13L6 6% 4-9 @6 15-*&
"&.0% =6\*6"0 6.8 +/K@ %8 -( " 3%.6 +%&KQ* . ( & "3.3.8&3 N&" (*(,
GU(L(3* 3 NUK/6+.

b(1S3*8 1G31&(%&1*6+ GON(-8+(Q*, S*6 IN6/61*] +/(M3.&K
R3"%& "3.K3*1K: + G/6U%6" 6.( 28%( 26%JU3, + /3-0hJ*(*3 -6 . (hJ-
_B1XINU& ™ (*( 28%( +8/(, 3. (18%J.33, 53" 135S(1. LU6+(K IN6/61*J
+/(M3..&K R3 " %& BN(-8+(3* 73U (QM33 +%8K . &3 . ( 1&/NOKI&Q (*"61-
a3/8 & 6N3(. ( (/&1. 13). H-—-( .3/(+.6"3/.6L6 . (L/3+( \N+(*6/&(%J-
-89 & GBYK/ . 89 67%(1*35 G/681960&* /(LU&/3 . &3 & G6@ .. K*&3 (* " 61-
a3/8 + .&-N&9 U&/6*(9. ;6-0(3*1K G3/3G(@ B(+%3.8K & +6-.&N(3*
"3/8086. (%] . (K 1&/NOKKI&K, . (G/(+%3. . (K N G6%QL(". =/& +/(M3-
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-&& R3™%& G6*6N +6-009( 6*N6 . K-
3*1K +G/(+6 + ;3+3/.6" & +%3+6 + "7 7
k<, .6" GB%OU(/8K9; + /3-0%J*(*3  °
01% (. (+%&+(3*1K @6~ &.&/0QM(K ™ 7
6. (% . (K 1&/NOWKI&K (*"61a3/8, **
S(G/(+%3. . (K 1 -(G(@( -( +61*6N. -300 -
X*8&" & 6G/3@3%K3*1K -6. (%J.61*J 400
N%& ™ (*(, a6/ " &/6+(.&3 *353.8&5,
18/NOWK 18K n&/6+6L6 6N3( . ( & @/.

F3N6*6/83 &11%306+(*3%&
G8*(Q*1K +8K1.&*J /6% " (L.&*.6- 1%
L6 GEYK R3 ™ %& + a6/ = &/6+( . && &~ 200 -
"(*(. H-+31*.6, $*6 "(L.&*.83 & g0
136 (L. &*. 83 G6%Q1L( R3 " %& G61*6-
K..6 1"3M(Q*1K. 12-15 *81. %3*
.(-(@+N6.13G61%30 .. 3L6 %3@ . &N6-
+6L6 G3/&60( 13+3/.85 136" (L.&*-
.85G6%Q1 /(166%(L(%1K . (+61%6- % 13. n.6L6%3*. &3 N6%3?( . &K
N3 ;3+3/.6L6 _3@6+8&*6L6 6N3(.(, &.@3N1( (*"61a3/.65 |8i/NO%K|&&
6N6%6 200 L 06 ..\. 6. .(96@8%1K & LN6/B17& +/(M3.EKR3" &
_.(S&*3%J.6 748 ,3 N C+/6G3, 537 (C»7 QT LOIP ™, <6k, 1996)
.(/0?3,3\G69. V 300 L ..\. G6%Q1 G3/3@+&. 01K . ( 13+3/ EUKING,
"3,00600 & 1000 L 6. G/&2%&-&%1K N C+/6G3, 6N6%6 1600 L 6N(-(*%1K
+#(/3.13+6™ "6/3, (-(*3" 0Q(%&HIK N $/3.%( . 08&. ;355(16. +.6+]
1"3M(3*1K N +61*6N0. h6.&*6/& . L -( 161*6K.&3 " & G6%6 ,3.&3" (/N-
*§S3INBL6 ™ (L .&* . 6L6 G6%Q1( GBN(-(%, S*6 11973 G6 1984 LL 316 G/6-
@+&,3.8&3 161*(+&%6 120 N*, (1 1984 G6 1994 LL — ?6%33 150 N*.
V G61%3@. 33 @31K*&%3*&3 IN6/61* 3L6 @/35a( -( " 3*. 6 0+3%&S&%(1J -
110 N"/L6@ (1970-3 LL) @6 40 N*/L6@ (2001 L). =/3@G6%(L(3*1K, S*6
G6%6 , 3.83 136" (L. &*. 89 G6%Q16+ R3™%& /3L0%&/03* *39(.&-" 8 +%&-
K.&K 16%.35.65 (N*&+.61*& . ( (*~61a3/0. ;6L%(1.6 \*65 L&G6*3-3 +
*3 63/&608, N6LA( L36™ (L.&*. 85 G6%QL 28% 2%& , 3 N C+/6G3, 33 Noh&-
" (%, 61673. .6 + 96%60 . 83 G3/&6@8, ?8% *3G%33 -( 153* G61*0GY3 . &K
.(N6.*&.3.* "6/IN&9 +6-@0U .89 " (11. V G3/&6@8, N6LE( G6%Q1 . (-
96@8%1K + +61*6S .65 S(1*& ;3+3/.6L6 _3@6+8&*6L6 6N3(. (, - ( C+/6GO
O+&L(%&1J 96%6@ . 83 (/N*&S3IN&3 ™ (118.
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Mot cosep V L9078 (9R3 " %&, +33 /(1-
" remamsce OW(H3. .65 ™ (. *88 GBL*6K.. . 6 G/6-
cemep 196K* 1%6 , . 83 G/613118, G/&+6-
: 6KM&3 N 173M3.&Q %&*61a3/. 89
GWe*, -3"%3*/K13.8K" & &-+3/ ,3.&

K® +O%N(.6+. _&*61a3/.83 Gh&*8

1 .(960KM&"&1K - ( -&9N6.*&.3.-

*(" &, +6+3S3. 8 + @+& , 3.83 +3M3-

1%+( " (.*&&R3"%&. \/ L36UBLESIING ™ G/6U%E™ G6U6 , 3.83 ™ (*3/&N6+
& 6N3( .6+ G/&. 18G&(% .6 6*%&S(%61J 6% 16+/3"3. .6L6. =3/3"3M3-
_8K & /(1G6Y6 ,3.83 NB.*&.3.%6+ + - (S&*3%J .65 "3/3 6G/303UKIUS
NYG&. ™ (* + G/6U%SB3 \GB9&. ;6L%(L.6 &~+31*_6700S3.670 5. 380 (1980)
+-6.3 «*/3.8K» %&*61a3/ . 89 Gh&* 62/(-0Q*1K " 3%N6a6NOL. 83 -3"-
%3*/K13.&K (1 \G&13.*/6" . (L%0?&.3 .3IN6Y%INED @31K*N6+ N&K6 ™ 3*-
/64), +-6.3 «0G6/(» & «/ (6" (» GU%&* — LUO?6N6ABNOL . 83 -3 " %3*/K-
13.8K (1 \G&13.*/6™ .( L%0?&.3 @6 600-650 N*). ZN3(.&S31N63 @.6,
66 62/(-.6"0+8/(,3.8Q 1631&(%8&1*6+, G/301*(+%K3*1K LEL( . *IN65
N6.+353/ .65 %3.*65, +8960KM35 . ( G6+3/9.61*J + *(N . (-8+(3"89
/8a*6+89 -6.. (9 1/304.. . 6-6N3(. &S3IN&O 9/3?*6+ & 096GKM35 +L%072J
+ L%0?6N6+60. 89 , 3%62(9 (/&1. 14). ""6LA( *+3/@(K -3 . (K N6/ ( +0+&-
L(3*1K + S(1*&S. 6 /(1G%(+%3. .0Q " (. *&Q, +8@3%K3*1K 6L/6" . (K \.3/-
L&K . (G/K,3.8&5, N6*6/ (K G/8+60&* N 18%J.8" -3"%3*/K13.8K" & &--
+3/,3.8Q +OUN( . 6+. =/30G6%(L(3*1K, S*6 &"3. .6 Ph(L6G(/K @3K*3%J-

L ST

s O BN -
D e

"$. 14, (/*( " 31* 1&%J. 89 -37%3*/K13. 85, 1%0S&+U&9IIK . (R3" %3
+(G3/8&6@ 11963 G6 1999 L (C,: U.H. A393%6%, 2011)
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.61%& +O%N( . 6+6N6%6 600 "%. . %3* . (-(@ -(N6 . S&%(1J \G69( +3%&N6L6
6%303.3.&K . (. (U35 G%(.3*3 & . (S(%1K .6+85 \*(G /(-+&*&K , &-.&.
=6 @(. .8~ 16318 (%&1*6+ -( +1Q 8&1*6/&Q R3™%& +O%N(. 8 +872-
/61&%& + (*"61a3/0 6L/6" .0Q " (110 +O%N(.&S3IN&9 G/6@ON*6+,
166*+3*1*+0QM&9 " (113 -3" .65 N6/8 *6%M& . 65 G6/KAN( 33 N ™. ZN6-
%6 70-809% \*6L6 N6%&S31*+( 161*(+%K3* +6@K .65 G(/. #6%IJU(K S(1*J
62/(-6+(+U351K +1%3@1*+8&3 &-+3/ , 3. &K +O%N( .6+ (* “61a3/8 N6 . @3 .. -
1&/6+(%(1J & 62/ (-6+(%( L&A/61a3/0 R3"%&. A(N&™ 62/(-6", (*"61-
a3/(&L&8/61a3/( . (R3"%3 K+%KQ*1K G/6@ON*6 " +O%N( . &S31IN65 @3K-
*3%J_61*&. X+6%Q1&K (*~61a3/8 & L&A/61a3/8 G/6@6% , (3*1K & + - (-
1*6KM33 +/3"K, G6\*6 " 0 +OUN( . &- = 61*(3*1K 6@.&" & /3U(QM&I L36-
a8-&S3IN&9 a(N*6/6+ a6/ = &/6+( . &K N%& ™ (*(. Z@. 6 &- . (&?6%33 +G3-
SCUKQM&9 &-+3/ , 3.85 G/6&-6U%6 6N6%6 75 *81. %3* _ (-(@, N6LA( +-6/-
+(%1K 10G3/+0%N(. A6?6 . (6. ;0™ (*/(. :35S(1 *(~ .(96@&*1K 6-3/6
A6?6 /(-"3/6" 100930 N*, N6*6/63 G6 10%& K+UK3*1K - (*6G%3. . 8" N/(-
*3/6" . #6%JU& . 1%+6 N/ (*3/6+ *(N6L6 /(- " 3/(, 15&*(Q* 16318 (%&1*8,
GBK+UKQ*1K G61%3 G(@3.&K "3*36/8*6+, .6 6-3/6 A6?6 +6-.&NYU6 G/&
+-/8+3 "6M_35U3L6 +0UN(. (. =61%3@1*+&K &-+3/ ,3.8&K 1*(%& G6&1-
*&.3 N(*(1*/6a8S31IN& ™ & @%K . (U35 G%( . 3*8. 800 NO?&S31N&9 N&Y6-
" 3%/6+ G3GU%( ?8%& +8?2/6U3.8 + 1*/(*61a3/0 +"31*3 1 §31K*JQ " &%-
%&(/@("&*6. . 13/ .65 N&1%6*8, N6*6/ (K +8-+(%( +8G(@3. &3 N&1%6*-
.89 @6, @35 G6 +13"0 "&/0 & 16-@(%( + 1*/(*61a3/3 1+63L6 /6@(
\N/(., N6*6/85 + -.(S&*3%J.65 "3/3 6*/(, (% 16%.3S.85 G6*6N.
V /3-0%J*(*3 *3* G3/(*0/( . (+135 G%( - 3*3 0G(%( 26%33 S3" . (10 L/(-
0016+ G6 m3%J18Q, . (1*0G&H( +OUN(.&S3IN(K -&" (. S3.83 G/30G6%(-
L(Q* S*6 &-+3/,3.83 A6?8 16/6+618/6+(%6 . (S(%6 G/6@6% , &*3%J . 6-
L6 %3@ . &N6+6L6 G3/86@(, N6*6/85 1*(% G/&S& . 65 L&?3%& .3 *6%ING * .6-
L&9 +&@6+ ,&+6*.89, .6 & ?6%IU35 _
S(1*& @6&1*6/&S3IN&I G/3@N6+ 16+/3- [ f e
"3..89%Q@35. ;6L%(1.6/(1S3*(" .3- & ;
N6*6/89 0S3.89, &11%380QM&9 L3.3- £
*&NO S3%6+3N(, . ( R3"%3 + *6 @(%3N63
+/37K 1073%6 +8 ,8&*J +13L6 GNGYE ==y
20 *81. . (U&9 G/3@N6+, *3. 06&1*6/&- =%
S31N&3 %QE& G/6U%&, G6 +8/(,3.84Q |
1G318&(%&1*6+, S3/3- 0-N63 L6/%8UN6
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20*8UN&, G6*3/K+ - . (S&*3%J .0Q S(1*J L3.3*&S3IN6L6 /(-.667/(-&K.
=/(+@(, 10/6+83 N%&." (*&S3IN&3 OL%6+&K, +6-"6, .6, 1*& " Oh&/6+(%e
/(~+8*8&3 " 6-L( S3%6+3N( & OING/&%& 3L6 \+6%Q1&Q. E 35 +3N6+ . (-(@
N6611(%J . 85 +-/8+ +OAN( . ( (G6 18&%3 G/3+8U(QM35 + 10 /(- "6M-
_61%] &-+3/,3.8K . (6-+3 " /(N(*(0) - ( -(13%3. .6" %QBJI"& .3?6%J-
U6" 61%/6+3, . (966KM3™1K + 160 N* 6* 6-+( ""/&* + XL35IN6" "6/3,
G6%.61*JQ 0.85*6, 8% *(N .(-8+(3"0Q "&.65INOQ 18+8%&-(18&Q
2/6.-6+6L6 +3N(, - ( - 3IN6U%ING +3N6+ 6G3/30&+U0Q + 1+63* /(~+8*8&&
" (*3/8N6+0Q 18+&%&-(18Q 0/3+.89 L/3N6+. F3NG*6/83 (/936%6LE
GBU(L(Q*, S*6 \*6 & 31*] *( "&a’&S3IN(K +816N6/ (-+&*(K E*h( . *&a(,
6G&L(. . (K =%(*6.6", N6*6/(K 6G01*&%(LJ . ( "6/1N63 @.6.
=/8 &+3/,3.8& +OUN(.6+ + (*"61a3/0 +82/(18+(Q*1K .3
*696ING L(-6+83 N6 " G6.3.*8, .6 & (\/6-6%& (*+3/083 S(1*&18, N(G3%J-
N& , &ONG1*E), N6*6/83 +1&KQ* . ( OL%6+&K G/696 , @3. &K & GBLUBM3-
&K OJ*/ (a86%3*6+65 & &. a/ (N/(L.65 /(0&(18&, ( 166*+3*1%+3. .6,
& NU&.™ (%, C.=. #6/813 N6+ (1982) G6U(L(3*, S*6 . (N%&™ (* + G/6U%6 ",
_(1*6KM3™ &+ 2080M3" (\/6-6] & L(-6+83 N6"G6.3.*8, +NKQS(K ; Z,,
BN(-8+(Q* /3U(QM33 +%8K.&3. ** N6 10 G/6U%6LE 1*6%3*&K L6@6+63
G61*0G%3.83 (\/6-6%K + (**61a3/0 @61*&L%6 G6/KAN( 2 “%.. * &
N6*6/89 26133 G6%6+& . 8 G/&IBA&*1K . (31*31*+3. .85 (\/6-6%J, LIh(+-
.8 62/(-6" +OUN(. &S31IN6L6 G/6&196 , 03 . &K. ;+K-J0"3.JU3. &K 16%-
-35.65 /(0&(188 1 &+3/ , 3. &K " & +OUN( . 6+ OL* (. 6+%3. ( 6*. 618*3%J-
6 0(+.6. A(N, .(G/&"3/, G6@ =3*3/20/L6" (+ =(+%6+1N3)
+1912-1913 LL N6\aa&1&3.* G/6-/(S.61%& (*"61a3/8 /3-N6 0G(%.
3 G31&(%&1*8 1+K- (%8 \*6 1 &+3/,3.83" +ON(. (*"(*" (5 . ( EUKIN3 +
1912 L E. (%6L&S. (K N(/*&. ( - (P%QO(%(1) & G/& &-+3/ ,3.88& B/0L&9
YOUN(. 6+ + 1963 L, 1985 L & @/. F3N6*6/83 0S3.83 +0%N(.&S3INE "
+8K.&3" ING. -8 62TKL.K*J .3 *6%ING N/(*N6+/3"3. .83 G3/8608
G696%6E(. &K N%&™ (*(, .6 & 13%83 %30.8&N6+83 \G69&. E.L%&5INES
NUG&. ™ (6%6L $.$.  \"? G61*/6&% 960 &. @3N1( +OAN( . &S3INGS @3K*3%J-
_61*€ 1 1500 @6 1980 LL V G3/&60 " (%6L6 %30.&N6+6L6 G3/&60(
(XV=XVI ++. & . (S(%6 XIX +.) 16L%(1.6 \*6 0 &.03N10 @351*+&*3%J .6
- (%QB(%(LJ G6+8U3.. . (K +O%N( . &S3IN(K @3K*3%J.61*J. ; 1913 L @6
- (S(%( 1940-9 LL 18%J . 89 +OAN( . &S3IN&O &-+3/ , 3.&5 .3 G/6&1960&-
U6, & (*"61a3/(+\*6 +/3 K 28%( 26%33 G/6-/(S.65.Z@. (N6, . 31" 6*-
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/K . (\*& K/N&3 G/&73/8, .3 1%3003* 62TK1.K*J &-"3.3. &K N&" (*(
0%UJ +%8K . &3 ™ +OUN( . &S3ING5 @3K*3%J . 61*&.

bK@ 0S3. 89 158*(3* S*6 NW&.™ (* "6, 3* 10M31*+3. .6 & "3 .K*J1K
& G/& G(@3.8& .( R3"%Q 6L/6" .89 "3*36/8&*6+ ((1*3/6&06+).
V L36%6LESIING™ = (LU*(?3 +/3"3.& 1*6UN.6+3.8K R3"%& 1 (1*3/68-
0("& .3*(NO, /30N&. R(+1Q &1*6/&Q R3"%& . ( .33 0G(%6 . 3LN6%JING
*81KS (1*3/6806+ B&("3*/6™ 6N6%6 1 N* & @3LK*N& *3% @&("3*/6"
26433 10N, Z1.6+.0Q 6G(1.61*J + L%62(%J.6" = (LU*(?3 G/301*(+-
UKQ* (1*3/6808 1/(B8016" 26%IU3 1 N=. s *6UN.6+3.831 "3.JUL"&
G6 /(-"3/0 *3%("& =6, 3* +8-8+(*J -. (S&*3%J . 83 UBN(%J . 83 /(-/0-
U3. &K (N(N + 1%0S(3 1 A0.LOLIN&™ *3*36/&*6"), .6 .3 G/&+60&* N L%6-
2(%].8" G61%301*+&K". =/& G(B3.8& ?6%JIULY "3*36/8&*6+ + (*"61-
a3/0 +8@3%K3*1K 6L/6™ . 63 NGUES31*+6 (\/6-6YK, N6*6/85 G/3GK*1*+03*
G/6.8N.6+3.&Q 16%.3S.89 %0S35 N G6+3/9.61%& Gl(.3*8, S*6 G/&-
+608* N 18%J .6"0G6.&,3.8Q *3"-
G3/(*0/8. F(1*0G(3* *(N . (-8+(3-
" (K «(1*3/6&0 - (K -&" (».

-OM31*+03* * .6,31*+6
G/30G6Y6 , 3. 85 6 +H8K - &8 26%IUB-
L6 N6%&S31*+( +82/6U3. .6L6
+ (*"61a3/0 (\/6-6%K . ( Nw&" (%
G&U3* V.V. =01*8 . IN&5 + 60.. 65 &-
14689 1*(*35 (1997). ¥3G61/30-
1%43. .63 &-0S3.83 \*&9 +6-0351%+&5 +6-"6, .6 G/& &11%306+(.8&&
N/0G. 89 +O%N( . &S3IN&D &-+3/,3.85. F(%QE3. &K GEN(-8+(Q*, S*6
G/& 1("89 "6M.89 &+3/,3.8K9, 1/(-0 +1%3@ -( N6*6/8" & + (*"61-
a3/3 61*(3*1K . 31IN6%ING NO?&S3INED N&M6 ™ 3*/6+ (\/6-6%K, + P , (5-
U&3 @+(-*/& L6@( G6+13"31*.6 G6.& , (Q*1K %3*.&3 *3"G3/(*0/8 &
G6+8U(Q*1K -&" . &3 (+ G/3@3%(9 2-3°7, 6@. (N6 + 1/30.3" — - (S&-
*3%J.6 "3.JU3). =/681960&* 0"3.JU3.8&3 G/K"65 16%.3S .65 /(B&(-
188, (@6%K /(113K. .65 —G6+8U(3*1K. +3%&S&+(3*1K @6%K GBLUGMS . -
_6L6 (*"61a3/65 &-%0S3. 8K, *3" G3/(*0/( (*"61a3/8 /(1*3* *3"G3-
/(*0/( G6+3/9.61*€ G(B(3* A3" .3 "3.33, 1S&*(Q* .3N6*6/83 &11%3-
06+(*3%&, \*& \aa3N*8 .3 &"3Q* @%&*3%J.6L6 9(/(N*3/(, G6LING%INO
(*"61a3/( @61*(*6S.6 ?81*/6 6S&M(3*1K. =/&"3/.6 -( G6YLEA(
NG%&S31*+6 (\/6-6%K 0™ 3. JU(3*1K @31K*&N/(*.6. A(N, S3/3- L6@ G61%3
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+-/8+( HUNC. (*"/(N(*(0 + (*"61a3/3 169/(.&%61) 6N6%6 25 "%.. *
(\/6-6%K, G6 1/(+.3.&Q 1 . (S(%J.8"& 10-20 "%/@. *. b(-0" .6 G/3@-
G6%6 , &*J, 1S&*(Q* .3N6*6/83 1G31&(%&1*8, S*6 G61%3 G(@3 - &K ?6%J-
U6L6 (1*3/6&@( 6S&M3.&3 (*"61a3/8 ?003* G/6&1960&*J + *67 ,3
*3"G3. ;%3@03* *(N,3 0S31*J, S*6 0"3.JU3.&Q G6*6N( G6%0S(3"65
\.3/L&& ?003* 16GO*1*+6+(*J & 0" 3.JU3. &3 G6*6N( *3/K3"65 1 G6+3/-
9.61*& R3"%& \.3/L&&, +1%3@1*+&3 01&%3 . &K 33 \N/ (. &/6+( . &K +6- . &-
N(3* «G(/ .&N6+85 \aa3N*».

T3176*/K . (*6, S*6 *(N . (-8+(3" 83 G(/.&N6+83 L(-8 (+6@K-
.65G(/, OL%3N&1%85 L(-, & "3*(.) 161*(+%KQ* "3.JU3 1% + (*"61a3-
/3, 6_& 6N(-8+(Q* @61*(*6S.6 1&%J.63 +%&K. &3 . ( L%6?(%J -85 N%&-
" (*. «=(/ .&N6+85\aa3N*» 1+K-(. 1*3", S*6 \*& L(-8 96/6U6 G/6G01-
N(Q* N6/6*N6+6% . 6+83 &-%0S3. &K, G61*0G(QM&3 6* ;6% 1(, & -(@3/-
5 &+(Q* @%& . - 6+6%_6+63 &-%0S3. &3, &AOM33 6* R3 ™ %& +N61 " 61. V1%3@-
1*+&3 \*6L6 N6%3?(.&K N6%&S31*+( CO, + (*"61a3/3 "6L0* +8-+(*J
-.(S&*3%J.83 &-"3.3.&K + *3GU6+6™ ?(%(.13 G%(.3*8. A(N&" 6?/(-
-6", 31%& +1%3@ -( G(@3-&3" (1*3/6&@( & G/6&-65@3* G(@3-&3 *3"G3-
/(*0/ _( -31N6%JIN6 L/ (@016+, 0,3 S3/3- @+(-*/& L6@( N%& ™ (* G/ (N*&-
S31IN& +3/.3*1KN .6/ (%J.6"0161*6K.&Q. ; %3@6+(*3%J -6, 96*K N%&-
" (*&S31N&3 661%3@1*+&K 1*6%N . 6+3.&KR3™%& 1 276%JU& ™ (1*3/6&@6 "

” @ 2000* 6MOM(*J1K & S3/3- @31K*J
M 3%, 6 " _6L6%3* .35 «K@3/ .65 -& " 3»
8 16+6/8&*] .3 G/&96@&*1K, 1S&*(3*
| =01*8.1N&5.

V(, .63 -.(S3.&3 &"3Q*
18&/NO%K1&6. .83 a(N*6/8, +%h&KQ-

h M&3 . (N%& ™ (*. 161*(*6S.6 @3*(%J-
S ; S50 -6 \*& a(N*6/8 ?8%& &11%3@6+( -8
$$_\"7%". Z. G/&U3% N +8+6@O S*6 @%K E.L%&& + G61%3@-&3
300 %3* 28%& 9(/(N*3/.8 N+(-&G3/&6@&S31IN&3 G/613118 1 S(1*6*65
20-25 & 45-55 %3* N6*6/83 &L/ (Q* 10M31*+3..0Q /6%J + &-"3.3.8&&
N%& ™ (*(. E . (%&- 1&/NOUK1&6. .6L6 /3,&" (+ C+/6G3 GBN(-8+(3* S*6
1("83 "KLN&3 -&"8 & +31.8 (1920-1929, 1959-1968 & 1983-2000 LL)
166*+3*1*+0Q* G3/&6@0 @6" & .&/6+(-&K -(G(@-89 & QL6--(G(@-89
+3*/6+ G/& G6+8U3. .65 1&N%6 . &S3INGS (N*&+.61*&. V *6 +/3"KN(N
*3G%83 %3*. &3 13-6.8 9(/ (N*3/&-0Q*1K +8/(, 3. .8" & (- *& 1 &N%6 - &-
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S3IN& " & *&G(" & 1&/NOK1&& - (@ R(G(@-65 & m3.*/(%J.65 C+/6G65
(1940-1949 LL). ¥31K*€%3*&K 1 96%60.8" & -&" (" & 166*+3*1*+0Q*
G3/&6@(" 1 6*.61&*3%J.6 1%(?65 1&/NO%KI&35 (*"61a3/8
(1970-1979 LL). d6%6@. 83 %3*.&3 G3/&608 (1970-1982 LL) O1*(. (+-
0&+(Q*1K *6LA(, NBLA( 6* " 3S(3*1K L61G6@1*+6 13+3/ .89 +3*/6+. ~ (1-
*83 +61%6S . 83 & 13+3/6-+61*6S . 83 +3%/( G/& . (%&S&& (. *&1&NU6 . &-
S3INBLG /3, &= ( 18&/NOUK18&8& + E/N*&N3 G/&+60K* N 9660 . 65 GELEE3 +
C+/6G3. 0/6+83 -&" 8 1 L61G6A1*+0QME& " & +61*6S . 8" & +3*/( " & 6*-
"3S(%&1J + 15601569, 1690-1699, 1820-1829, 1890-1899 LL & @/.
V dd +. .(8&76%33 96%60.83 -&"8 + C+/6G3 6*"3S(%&1J + 1928-29,
1941-42, 196263, 1965-66 (-(*3/-%( 26%IU(K S(1*J #(%*&5IN6L6
"6/K), 1978-79 LL. V *6 ,3+/3"K -&" 8 197375 & 1999-2000 LL ?8%&
- (1*6%ING *3G%8 " &, S*6 + *'6G3.L(L3.3 @6 N6 . I (K.+(/K 1+3%& /6-8.

V 13%6" +dd +. + ;3+3/.6" GBUOU (/88 &.*3. 1&+.61*J -(G(@-
.65 1&/NOWKI&& (*"61a3/8, N6LA( G/3&"OM31*+3. .6 . (?%QB(3*1K
63/3.61*3G%89 +6-G0U . 89 ™ (11 1 E*¥( . *&N&, +6-/ (1*(%(, S*6 & G/&-
+3%6, G6 " .3.8Q " .6L&9 0S3.89, N 26%33 *3G%6"0 G6 1/(+.3.8Q 1
did +. N%&" (*O
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JVYZGK JLVTWLI

h.6L&3 16+/3"3. .83 N#&" (-
*6U6LE 1S&*(Q*% S*6 .( G/6*K,3.8&
G61%3@.89 100 %3* . ( N%&" (* 10M3-
1*+3. .63 +%8K . &3 BN(-8+(Q* *(N . (-
-8+(3"83 (.*/6G6L3. .83 a(N*6/8.
3 6L%(1.6 1%6/6. . &N(" U&/6NG &-+31-
*_6L6 «G(/.&N6+6L6 \aadN*(», + /3-0hJ*(*3 96-K51*+3. .65 @3K*3%J-
-61*8& S3UB+3N( (/ (-+&*&K \.3/L3*&NE, &.001*/&& & 13%JINGLG 96-K5-
1%+(, 1, &L(. &K @/3+318.8 & &IN6G(3"6L6 *6GU&+(, +8/07N& %316+ &
*0.) (*"61a3/( G61*3G3. .6 676L(M(3*1K &-28*6S. 8 " & N6UESIL*+( " &
L(-6+89 G/&"3135 (0&6N1&06™ OL%3/6@(, "3*(.6", 9%6/a*6/0L%3/6-
0("& & @/.), N6*6/83 +%&KQ* . (/(B&(186. .85 2(%(.1R3"%&, 10+&L(K
3L6 + 1*6/6.0 . (NBGU3. &K *3G%( + .&, .35 */6G61a3/3. X*6 +383* N
G6+8U3.8&Q LU6?(%J .65 *3"G3/(*0/8 +6-009( - ( Gh(.3*3. A6 31*J,
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G/30G6%(L(3*1K, S*6 0+3%&S3.&3 1603/, (.&K G(/.&N6+89 L(-6+
+(*"61a3/3 — 61.6+. (K G/&S&. ( 16+/3"3. .6L6 G6*3G%3 . &K NUi&.™ (*(
- ( G%(.3*3. =6\*6"0 1S&*(3*1K, S*6 31%& 16N/(*&*J &9 +8?/618 G6
+135 GY( . 3*3, 6L/ (. &S&+(K G/6™ 8UM3.. .0Q @3K*3%J . 61*J S36+3N( (16-
L%(L.6 ""&6*1N6 " 0 G/6*6NBY0), *6 "6, .6 -(*6/ " 6-8*J @(%J . 35U33 G6-
*36%3.. &3 NU&.™ (*(, N6*6/63 L/6-8* 26%JU&" & G/62%3 " (" & @%K +13L6
S3%6+3S31%+(.

V/ N(S31*+3 61.6+.6L6 @6+60( + G6%J-0 L&G6*3-8 (. */6G6L3. -
-6L6LU6?(%] . 6L6 G6*3GH3 . &K G/&+60&*1K - (P%QE(3" 63 G61%30. &3 500
%3* 281*/63 0+3%&S3.&3 1/30.3" &/6+65 *3G3/(*0/8 (/&1. 15).
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%3* (<"8,%. "<>8%61 C,: J. Pollack, 2000)

(2000) -( " 3*.63 G6*3G%3.8&3 . (S(%61J 0,3 300 %3* . (-( & IN6/61*]
3L6 -( " &.0+U33 1*63*&3 0+3%&S&H(1J G6S*& + @+( /(~(.

Z@. (N6 31%] /K@ 0S3.89 + "&/3, + S(1*.61*& — + b611&&, N6*6-
/83 GBY%(L(Q*, S*6 G6+8U3. . (K N6.13.*/(1&K OL%3N&I%6LE L(~(
+ (*"61a3/3 31*J 1%301*+&3, ( .3 G/&S&.. ( G6*3G%3.&K. Z . & ON(-8+(-
Q* .(*6,5*6 . ( . (U35 Gh(.3*3 .360.6N/(*.6 . (%4QB(%&1J G3/&608
L9662 (%J . 6L6 G6*3GH3. &K +*3 @(%3N&3 & .3 653.J @(%3N&3 +/3 3. (, N6LA(
_&N(NB5 G/6™ 8UY3. . 65 18+8%&-(1&& - (R3"%33M3 .3 28%6, B( & 1(-
" 6L6 S36+3N(, N(N +&0(, 3M3 .3 10M31*+6+(%6 (1*. G/38800M&3 /(-
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@3%8). Z . & G6%(L(Q* S*6 G6+8U3. - NN

- (KN6. 13.*/(18K OL%3NEL%6LE L(-( - e
+ (*"61a3/3 +13L0( 166/6+6,0(3* | _
L%6?2(%J . 83 G6*3G%3. &K, N6*6/83
+8-8+(Q*1K 31*31*+3. . 8”& G/&S&-
_("& V G6@*+3/ , 03.83 \*6L6 6.8&
G/8&+6@K* @( . . 8361683/ , (.&& CO, =
+ G/62(9 (N3/.(9) %IB(, +-K*6L6 + 0 5 -
E.*(/N*€@3 1 L%0?&. + 1 N* & ?6%33. (1.6 169/(.K3*
GO-8/IN& +6-G09(, N6*6/83 "6, .6 &11%3@6+(*J . ( G/30"3* G/&10*-
1*+&K OLU3N&LUBLE L(-(, "3*(. (, N&1%6/60(, +666/60( & &9 &-6*6G6+.
E. (%&- \*&9 GO-8/IN6+ +6-G09( (( *(N&3 @( - . 83 G6 = (*3/&(%(" 1*(.-
188 «V61*6N» &"3Q*1K -( G61%30.&3 420 *81. %3*) GEN(-8+(3* S*6
1603/, (.83 ;Z,+ (*"61a3/3 03" 6. 1%/&/6+(%6 1 &NHESIIN&3 N6%3?(-
-&K. F(&?6%33 - . (S&*3%J . 83 &- &9 — 1 G3/&606" + 100 *81. %3* (1&N-
%8 N&K(.N6+&S() — 6G/303UKQ*1K /3LOUK/ . 8" & & "3.3.8K"& G(/(-
*3%/6+ -3 .65 6/7&*8.

F30(+.6 &-0S3.&3 N3/ .6+ 20/3.8K 16 0. ( ;3+3/.6L6 _306+&-
*6L6 6N3( . ( GBN(- (%6, S*6 @31K*N& ™ &%%&6 . 6+ %3* . (-(@ . ( ;3+3/.6"
G6%Q13 ?8%6 6S3.J *3G%6. V 2004 L @+( %306N6%( G/628%& @6/6L0
&11%306+(*3%JIN6 =0 108.0 «V&A(/ V&N&.L» N *6SN3 + 250 N*
6% ;3+3/.6L6 G6UQL(, /(1G6%6, 3. .65 . (@ 9/37*6" _6"6.616+(, N6-
*6/85 +6-+8U(3*1K . (3 N* . (@ 6N3(.IN&" @.6". R@31J 0S3.8" 00(-
%61J +-K*IN3/ . @%&..65 430 *.=/30800M&3 GEGS*NE G/& . 61848 *6%ING
86 10 = 62/(-16+. H11%3@6+(*3%8 O1*( . 6+8%&, S*6 6N6UG 55 "%. . %3*
(-(@ - ( 33+3/.6" GBYQL3 %3*6™ 28%6 6NBUE +24°C. E GN6%6 43 %. .
%3* _(-(@ - (S(%61J G696U6A( - &3, G/&S3"™ . (67689 GE%QL(9 60.6+/3-
"3..6. A(N&" 62/(-6", 0S3.83 G/&U%& N +8+600, S*6 L%6?(%J. 83
&-"3.3. &K N%& ™ (*( G/68&19608%&. . ( Gh( - 3*3 /3LOUK/ . 6.

b611&5IN&3 0S3.83 G/6a3116/ 1.k. 1373 ,N6 & (N(@3" &N
V.. "'6*KNG+ G/6+3%& /3N6. 1*/ON1&Q G(%36*3" G3/(*0/ .( 61.6+3
811%306+(.8&5 + /(%JIINGS 1+3/9L%0?6N65 IN+(,&.3 & G6 @(..8"
20/3 . 8K %30 . &N( E.*(/N*&@8. =6 \*&" @(..8" "6, .6 S3*N6 +803-
e+ *(N . (-8+(3"63 VQ/ " IN63 6%303.3.8&3 (18-20 *81. %3* . (-(@),
N6*6/63 . (2%QB(%61J - ( ?6%IUB5 GUEM (@& b611&& (/&1. 16). AN , 3
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"$. 16. b3N6.1*/ON1&K G(%36*3"G3/(*0/ G6 @(.-8" IN+(,&..89
&-"3/3.85 & %3@6+6L6 N3/.( E.*(/N*&@8 (.C9,P%31 96%61 — ;3%%)"
.803F6%); C,: G.W. G"5"F8,; C<"<)06."31 — ;3%%)" 8"<%3;
C,: H.X. L, "918,0, 2006)
"&. (W61J +8U3. =/&S3" G3/396@ 6* ; /30 - 3+3N6+6L6 *3GU6L6 G3/&6@(
N = (%6 =0 %3@.&N6+6 "0 + L36%6L&S3ING ™ = (LU*(?3 +/373.& G/6960&%
653.J 281%/6 — *3"G3/(*0/( G6.8-8%(L] - ( 12 L/(@0L6+ -( 400 %3
1(..8366 (.*(/N*&S3IN6" 0%JA0 G6+*6/KQ* 6GEL( - - 83 ~(N6-
.673/.61%& (/&1.16). Z@. (N6 -031J ( ~ G%&*00( N6%3?( . &5 *3" G3/(*0/
28M( 10M31*+3. .6 *3.JU3. X*6* G/61311 96/6U6 6+/(,3. & .(
/3N6.1*/0N1&& VQ/ = IN6L6 6%3@3.3.&K + 62%(1*& G6%K/ .89 U(G6N
R3"%&. X*( /3N6.1*/0NI&K GEN(-8+(3*, S*6 ?6%JU (K G%6M(@J ; 3+3/-
_6L6 GB%OU (/8K 28%( GBN/8*( %hI@6™ . F(G/6%&+ + k<, .6 GE%OU(-
/8&& 0+3%&S3 . &3 G%EM (@& %3@ - &N( E - *(/N*&@8 ?8%6 .310M31*+3. .6,
S*6, +3/6K* .6, 1+K-(.6 1 +%&K.&3" . (G/613118 33 6%3@3.3.&K Kk, . 6-
L6 6N3( . (, 62/ (" %KQM3L6 E . *(/N*&@0. N(-(. .83 +8U3 /611&5IN&3
&11%3@6+(*3%& G/30G6%6 , &%&, S*6 @%K *(N&9 N(/@& - (%J -89 &-"3.3-
-&5 N%& ™ (*( */3?0Q*1K, 6S3+&@-6, 6S3.J ?6%JU&3 -(*/(*8 \.3/L&S&.
=6\*6"06.& /3U&%& /(1176*/3*J 1+K-J "3, @0 16%.3S.65 (N*&+.61-
*JQ (G6ING%JINO ; 6%. I3 K+%K3*1K 61.6+.8" &1*6S.&N6 " G61*0G%3 . &K
\.3/L&& . (G6+3/9.61*J R3"%&), & 1/3@-35 *3*G3/(*0/65 ;3+3/.6L6
G6UOU (/&K + &1*6/&S3IN6 ™ +/373.& (/&1.17). E+*6/("&6?.(/0,3.6
@61*(*6S.6 96/6U33 16+G(@3-&3 0&.("&N& (N*&+.61*& ;6%-1( &
G6+3/9.61*.65*3"G3/(*0/8, 96*K 01*65S&+65 N6/ /3%K1&& =3, @0 \*&-
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-.(S3.8K G6+3/9.61%_65 *3"G3/(*0/8 (Z) ;3+3/.6L6 G6YOU (/&K -(
G61%3@. &3 250 %3* (C,: G.W. G"5"F8,, 2006)
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_8316%.35.65 (N*&+. 61*& G/30U31*+03* 166*+3*1*+0QM3 "0 &- " 3. 3-
_&Q *3"G3/(*0/8, (&.6LA( - . (676/6%

=6 166* . 6U3.8&Q &-6*6G6+ N&1%6/60( + (. *(/N*&S3ING ™ %306-
+6" N3/.3 V.. "'6*KN6+8 " 28%8& G6%0S3.8 @(. . 83 6 *3"G3/(*0/3,
10M31*+6+(+U35 + G/6U%83 \G69&, ( G6 (. (*%8&-0 GO-8/IN6+ +6-@09( +
N3/.3 — 6 16@3/ , (.&& OLU3N&L%BLE L(-( (/&1.18). b3-0hJ*(*8 16G61-
* (493 &K \*&9 0( . . 89 6N(-(%&1J .36, 80(. . 8" & V(/&(188 & "3.3-
_&K *3"G3/(*0/8 & 1603/ , (. &K OLU3N&1%6LE L(-( + (*"61a3/3 GON(-
~8+(Q*, $*6 «/61*» OLU3N&LU6L6 L(-( +13LO( 1%3@03* -( G6+8U3.8&3"
*3"G3/(*0/8, ( .3 . (676/6% N(N G/30G6%(L(3*1K G6 01*(.6+N(" **&6*-
INBLG G/6*6N6%(. *"1*(*&, *(N63 G6+303.&3 \*&9 G(/(~3*/6+ +G6%.3
67TKL.&"6,&26 6N3(., ( -3 (*=61a3/(, K+UK3*1K . (&?6%JU&" (NNO™O-
UK*6/6" OLUIN&I%6LE L(-( . ( G%(.3*3. ZN3(. 6S3.J 281*/6 /3(L&/03*
-( &-"3.3.83 *3"G3/(*0/8 G6+3/9.61*&: +82/(18+(3* OLUIN&LUE*O
/& G6+8U3. && *3" G3/(*0/8 & G6LUEM (3* 33 G/& 69%( , @3- &S.

«"(N6+6 ,3 166*.6U3.8&3 3,00 31*31*+3. .8"& & (.*/6G6-
L3..8"& &1*6S.&N(" & OLUIN&LUELE L(-(?» — 1*(+&* +6G/61 6A&. &-
&-+31* 89 /61185IN&O " 3*36/6%6L6+V.H. *N&..=6@1S&*( .6, S*6 +13
S36+3S31*+6 12/(18+(3* + (*"61a3/0 6N6%6 22 "%/@. *6. . GN&1&
OL%3/6@(. =/&S3™ 20 .(&?6%33 /(-+&*89 1*/(. 12/(18+(Q* 6N6U6
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+6@, S*6 13/J3-.83 "3/8 G6 G/306*+/(M3.8&Q LU6?(%J . 6L6 G6*3GH3-
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0/6, (K -3/.6+89 + ;3+3/.6" G6%OU (/&&, B(,3 31" 6*/K . ( .32%(-
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%(@(9 (=(/& ., 2007; N3.3+(, 2009) 6.8 166?2M(Q*, S*6 /61* %62 (%J-
.65 G/&-3" . 65*3"G3/(*0/8 +6-009(, 1N6/33 +13L6, 2083* G/606% , (*J1K
3M3 @31K*N& & B(, 3 16*.& %3*  S3.83 6G&/(Q*1K . ( /(1S3*8, N6*6-
/83 GEN(-8+(Q*, S*6 G61%3 G6G(A( . &K 3 Z, + (**61a3/0 \*6* G(/ . &N6-
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+85 L(- (N(N & .3N6*6/83 @/0L&3) "6, 3* 61%(+(*J1K + .35 @61%(*6S.6
@6%L6. AN, G6*/3?03*1K G/&" 3/ .6 30 %3*, $*628 *6%ING 30% ; Z, 28%6
+8+303.6 &- (*"61a3/8 + /3-0%hJ*(*3 31*31*+3. .89 G/613116+, 3M3
30% "6,3* 28*J 00(%3.6 -( .3IN6%ING 1*6%3*&5, ( 61*(+U&51K L(-
169/(.&*1K + .35 .( " .6L&3L6@8.

F( /3N6.1%/08/6+(. .65 /61185IN&" 0S3.8" V.$ "'/&+3.N6
(2005) 193”3 L&@/6%6LESIINGLG /3, & ( .3N6*6/89 +6063 "6+ ;3+3/-
.65 C+/(-88& &UhQL*/8/03*1K / (~+&*&3 B+09 G6%. 89 «?/&N . 3/6+1N&I»
D&Y+ Nb& ™ (*( & - (S(%6 */3*J3L6 (1 N6 . 1 ( XIX +.). ;6L%(L.6 G61*/6-
3.8K" (+*6/(, L/KBOM(K *3G%6-109(K a(-( N#&" (*( G/6K+&*1K N(N
*3.03. 18K +3N6+6L6 " (LU*(?(, GBINB%INO 6. ( 20@3* /(-+&+(*J1K
.(a6.3 " .6L6+3N6+65 *3. 03 . 18& G6*3G%3 . &K. F6+(K *36%6-109(K a(-(
676-.(S&*1K + G3/&6@ 2005-2007 LL, "(N1&"0" G/&@3*1K
.(2011-2015 LL, ( 6N6.S(.&3 — . (2025-2026 LL (/&1. 22).
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"$.22. 16%L6+/373. 83 N%& " (*&S3IN&3 1&N%8 + C+/(-&&
(C,: H.A L<60"%8,, 2005)

F(ING%ING G/3QIN(-( . - 83 *36/3*&S3IN& " & "603%K"& 113. (-
/88 /(~+8*&K N& ™ (*( R3 " %h& 166*+3*1+0Q* &1*6/&S3ING ™ & L36UBLE-
S3IN&™ @(. .87 2 X*6* +6G/61 6210, @(3*1K + 1*(*J3 1 ,6/@ , ( h(113-
/(, 6GOP%ENG+( . .65 + . (0S.6" , 0/ . (%3 «Scientific American» (2007).
#EUIUS.. 1546 £11%306+(*3%35 1960K*1K +6 = .3.8&, S*6 /(-/(?6*(. .83
" 603%& .3 ?78%& G/6*31+&/6+(. 8 . (G/30"3* &9 (@3N+(*.61*&. F3" .6-
L6S&1%3. . 83 6G*& " &1*8 1S&*(Q*, S*6 13/J3-.61*] G61%301*+8&5 L%6-
2(%J . 6L6 G6*3G%3 . &K G/30+3%ES&+(3*1K, +*6 +/3 "K N(N 26%JU&. 1*+6
1G318(%&1*6+, .(626/6% .(1*(&+(3* .( *6", S*6 13/J3-.61*J *(N&9
G61%301*+&5 . 306613 . &+(3*1K.

1(..83, G6%0S3. .83 + /3-0%J*(*3 &-0S3.8&K N6%6. 6N %J@(
- (.*(/N*&S3ING5 1%(. 18& «V61*6N», GBN(-8+(Q*, S*6 G/&"3/.6
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130 *81. %3* . (-(@ *3"G3/(*0/( +
E . *(/N*803 28%( +8U3 16+/3"3. -
.65 .(3.207, (1/30.KK *3" 63/ (*0-
/(- (R3"%3G/3+8U(%( -8.3U.QQ
L(1.6°3. X*6 166*+3+1++03* _&., .3-
"0 G/3QIN(-8+(3"6"0 0/6+.Q G6-
%3013 8K @%K . (1*6KM3L6 L*6U3*8K.
| CL9& L%6?(%] .63 G6*3GH3. &3 @61
*gL.3* \*6L6 0/6+. K, Ni& " (*&S31-
N&3 O1%6+&K . (R3" %3 G/3066%6 , &-
] *3%J .6 2080* . (G6" &.. (*] LOM3-
&b 1%+6+(+U&3 130 *81. %3* . (-(@.
SV +6+/37K $/3.%(- G8K, . (G/&"3/,

28h( @351%+&*3%J.6 «-3%3.8"
61%/6+6"», ( 0/6+3.] "6/K 28%
(6" +8U316+/3"3. .66, CL%& , 3 6%.618*3%]. 63 &-"3.3.83 *3" G3-
/(*0/8 G/3+818* 1.6, *6 No%b&." (*&S3IN(K N(/*&...  2003* . (G6"&... (*]
%0, S%6 & " 3%( " 31*6 GN66 3 "%. . 3% . (-(@ + 1/30.3" G4&613.3, N6LA(
%3763/ (*0/( G/3+8U(%( 1/30.QQ . (3°3, (0/6+3.J "6/K 28% . (25
+8U3 16+/373. .6L6. 3 (" (K 281%/(K 1"3. ( N%&" (*( + L36%6LES3LINGS
81%6/8& R3"%& G/68&19608%( . ( L/(.&13 G(3613. (& \613.( 58 ..
3% . (-(0 (L™. *(P4&10). V \*6* G3/86@ -( " (%63, G6 L36UELASIING "
"3/N(", +/37K — 30 *81. 43* — *3"G3/(*0/( +8/61h( . ( 5-10°;. X*6
G/&+3%6 N &1S3-.6+3.8Q 6L/6" . 6L6 S&1%( +806+ /(1*3.85 & , &+6%-
.89, =/30G6%(L(3*1K, S*6 G/&S& .65 *(N6L6 /3-N6L6 G6*3GH3 . &K 28%
+.3-(G. 85 (+ L36UBLAS3ING™ " (LU*(?3+/3"3.8) +82/61 + (*"61a3/0
G(/ . &N6+89 L(-6+. XGBA( *3GHELE NS, ™ (*( G/606% , (%(L] G/&"3/.6 +
%353 83 70 *8L. %3*, G613 S3L6 "39( . &- "8 62/ (* . 65 L+K-& G/&+3U8 N
+6-+/(YONB&™ (*(+G/3, .33 161%6K . 83. * (N 1S&*(Q* ;N6** V&.L & 3L6
NBYH3LE. (2005), G(*3613. 6+63 G6*3G%3. &3 K+HK3*1K ( . (%6L6" G/6131-
16+, G/681968KM&9 1355(1, GBINGHINO IN6/61%& & 67T3" 8 +82/61(
OLU3/6( + (*"61a3/0 + \*& G3/8608 16661*(+&" 8. ;6LU(L.6 G6L%3-
0.&" G/6L.61*6S3INE" "603%K", 08+63. &3 16+/33. .65 N6 13.%/(-
188, OLUBN&L6L6 L(-( G/&+303* N G6+8U3.8Q *3" G3/(*0/8 +13L6 . (
353, 2/(+.3.83 ,3 1 L36%6LES3ING ™ & @( . . 8" & GON(-8+(3*, $*6 /61*
*37G3/(*0/8 "6, 3% 28+] 26433 &.*3. 1&+.8". V3/6K* .6, \*6 1+K-(.6
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1 .306613.N65 + "603%K9 «G(/ . &N6+65» 18%8 OL%3IN&1%6LE L(-(, ( *(N-
,31*3", S*6 G/613118, +8-8+(QM&3 L%6?(%J . 63 G6*3G%3. &3, " 6LO*
+-(&" .6 01&%8&+(*J @/0L @/0L(.

(N GON(-8+(Q* «*31*&/6+(.&K L36%6LES3INGS &1*6/&&
R3"%&», /(-/(?26*(. .83N . (1*6KM3"0+/3"3.&, G/6L.61*&S3IN&3 " 6-
@3%8. L%62(%J . 6L6 G6*3GU3. &K +G6%. 3 "6LO* BN(-(*J1K .3(@3N+(*. 8-
"&. ;%306+(*3%J . 6, @351*+8*3% . 85 960 / (-+&*&K 1678*8&5 + .30 (%3-
N6 ™ 2080M3 ™ "6, 3* G/3+-65*& 1( " 83 900U&3 *36/3*&S31IN&3 G/6L . 6-
-8. F3N6*6/83053.83 @( , 3 G/6+60K* G(/ (3% =3, @0 16+/3%3. . 8"
/(-+8*83" 1&*0(18& & L&L(.*IN65 L36%6LESIINGS N(*(1*/6a65, G/6-
8-6U30U35 248 "%..%3* . (-(@, - G3/"6-*/&(16+8" " (116+8" &1S3--
_6+3.83" +806+, 1("8" N(*(1*/6a&S3IN&" -( +1Q &1*6/&Q 2&61a3-
/8 R3"%&. ABLA( &1S3-%6 70% . (-3 .89 & 90% " 6/IN&9 6/L(.&- " 6+.
=/85&.8 \*65 N(*(1*/6a8 .3 +8K1.3.8 06 1&9 G6/, .3N6*6/83 1G3-
1&(%&1*8 INY6 . KQ*1K N6 ™ .3.8&Q, S*6 6. ( ?8%( +8-+(. (L&L(-*IN&" &
8-+3/,3.8K" & +OAN( . 6+, N6*6/83 G/&+3%& N +82/610 6L/6" . 89 N6%&-
S31*+ OL%3N&1%6L6 & @/0L&I L(-6+. VB-+(. .63 \*&" & G/61311( " & L%6-
2(%J .63 G6*3G%3.&3 +6-"6, .6 K+&%61J 1GOING+8 = =39(.&-"6" @%K
13G.65 /3(N1&& 0/0L&9 K+43. &5, 3M3 26%33 018%&+U&I N(*(1*/6a&-
S31N& ?81*/63 G6*3GH3 . &3 NUt&. " (*(. Z@. (N6 @/0L&3 0S3. 83, + S(1*.6-
1*€ *". k. CLING+ (2004), 15&*(Q*, S*6 1*(. @(/*. 83 62TKL.3.8K +/6@3
«L62(%J . 6L6 N(*(1*/6a8S3INGLE +OUN( . &= (» &%& = 6/1N65 /3L/31188,
/3-N6 16N/ (*8+U35 GH6M(@J U3%Jab+ (61.6+.65 -6. 8 62&*(. &K "6/-
IN&9 6/L(.&-"6+), N(,0%1K G/61*6 G/&@0"(..8"& -( .3&"3.8&3"
%OSU3L6.

:35S(1 + $/3.%( . 088 &@3* *(K.&3 "6M.6L6 %30K . 6L6 GEN/6-
+(, 108K G6 @(..8" @+09 1G31&(%J.89 1G0* .&N6+, N6*6/83 N(, @85
"31K1 &11%380Q* &-"3.3.83 62M35 " (118 %J@(. Z?T3" %JA(, 12/(18-
+(376L6 + E*U( . *&S3IN&S5 6N3(. %3@.&N( " & $/3.%(. 0&&, 10M31*+3 .-
.6 .306613.&+(%1K, 0%+3/,@(3* LUKI&6%6L X/&N b&L.6* (2006)
&- %(?6/(*6/8& NASA. R( G61%30.&3 9 %3* /(1960 %IA( + $/3.%( . 0&&
0+3%&S&%1K 1 50 @6 150 NO?. N* + L6@ (/&1. 23). ¥(. .83 1G0*.&N6+6L6
"6.8*6/8.L( GBN(-8+(Q*, S*6 G/681960KM&3 &-"3.3.&K "6LO* 28*]
3M3 26%33 13/J3-.8"&. b&L.6* 1 N6UH3L( " & 1S&*(3*% S*6 @6 189 G6/
.306613.&+(%(1J IN6/61*] @+& ,3.8K Q. -89 %3@.&N6+ $/3.%( . 0&&.
1 6G61* (+&+ G61%30.83 @(. - 83 6 0+&, 3. && %30.&N6+ 1 613.N("& &9
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"$. 23. A37G8 *(K.&K %3@.&N6+ + E/N*&N3

*6U%M&.. 8, &11%306+(*3%8& G/&U%E N +8+600, S*6 -( G3/&6@ 1 1996
G6 2005 LL /(196@ %J@( L/3.%( . OIN& ™ & %3@. &N( " & 0+3%&S&UIK + */&
/(-(-150 @6 150 N™2 + L6@. =/301*(+%KK /3-0hJ*(*8 14635 /(?6*8 . (
N6.a3/3.1&& E"3/&N(.IN65 (1161&(18& G6 /(-+&*&Q . (ON&
+33.% 0813 (N&110/8, ;7 E), b&L.6* 6*"3*8&%, S*6 &- 3 = " 3, 3L60-
_6L6 G6+8U3. &K 0/6+.K "6/K G/&"3/ .6 17% 6231G35&+(3*1K *(K. &
3" L/3.%(.0IN&D %30 .&N6+. V 13%6™ \*& %3@.&N& 1603/, (*
BNEY%E 2 "%.. N2 %I@(. X*6L6 @61*(*6S.6, S*678 G6@.K*J 0/6+3.J
h&/6+6L6 6N3(. ( . (7 "3*/6+.

A(K.&3 %30 . &N6+ 6, 3* G/&+31*&, G6 = .3.&Q /KA( 3+/6G351-
N&9 0S3.89, N L6?(%J. 60 G696%6@( . &Q, N(N \*6 & N(, 3*1K G(/(-
@BNL(%J.8". =/31. (K +60(, + ?26%JUB" N6%&S31*+3 GBG(A(K + E*h( . -
*gNO, =6, 3% . (JOU&*J =39(.& " N/OL6+6/6*( +608 . (R3"%3 (/&1. 24).
1306 + %67, S*6 + E*U( . *&S3ING" 6N3(.3 . ( L%0?&.3 .3IN6%INED 16*
"3%/6+ 1 QL( .( 13+3/ &@3* "6M.85 G6*6N 6S3.J *3G%65 +608
(/(+.85G6 6?2730 1*( E " (-6.N("). H-+31* .63 *353. &3 $6%Jal*/&" —
S(1*J \*6L6 G6*6N(. *"6LAC \*( ™ (L1( @61*&L(3* U&/6* H1%( . 088, S(1*J
+608 100+(3*1K 18%J.8" & +3*/("&, S*6 +8-8+(3* G6AT3" L%0?&. .65
+608 (?6%33 16%3.65 & *K, 3%65), N6*6/(K 1&%J.6 69%(, @(3*1K
.( G6+3/9.61*& & 6GOIN(3*1K G6S*& @6 1("6L6 @. (. 161*&L.0+ @. (,
6. ( - (S&- (3% B+&L(*JIK + 62/(*.6" . (G/(+%3.8&8 G6 E*h(.*&S3ING"0
BN3(.ON QLO. A(N /(?6*(3* *3/ " 6L(%&.. . 85 (*3/ " 616%3+65) "39(.& ",
N6*6/85 -(GOLN(3* 6L/6" . 85 6N3( . &S3IN&S N/OL6+6/6* +608. =6*6N
£03* 6N6Y6 . ( @ (%3N6 . ( QL & 1%&+(3*1K 1 *353.&3 ", N6*6/63 @+& , 3*-
1K +6N/OL E.*(/N*&@8 .( +61*6N. ~(1*J \*6L6 G6*6N( 6*960&*
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"$. 24, " (/*( "6/1N&9 *3S3.8&5 R3"%&
(C,: http://agaroza.com/post 1246255465.html)

+ H.@&51IN&5 6N3( ., S(1*J &@3* +6N/0L E+1*/ (%&&. F6 6?( G6*6N( +
N6. 13 N6. 16+ +896@K* . ( G6+3/9.61*J & +6-+/(M(Q*1K + **(/&?1N63
"6/3 & N3N1&N( . IN&5 -(%&+, 6*NO@( ?3/3* 1+63 . (S(%6 $6%Jal*/&",
N/OL -( " 8N(3*1K. A(N&™ 6?/(-6", 610M31*+%K3*1K 1&/NO%K &K +6@8 +
h&/6+6™ 6N3(.3. $6WJal*/&" 13L6@.K 6*+3S(3* -( 30% *3G%6+6L6
?2(%(.1(R(G(@.65C+/6G8. H"3. .6 ?%(L6@(/K\*6"0*353.&Q -&"8 +
E.%&& & ;N(.0&. (+&&, N(N G/ (+&%6, *3G%83 & " KLN&3. F(G/&"3/,1/3@-
.3"31KS.83 K. +(/1N&3 *3°G3/(*0/8 .( G6?3/3,J3 F6/+3L&& N6%3?-
%Q*1K 6* 0 @6 -5°C, ( . (13+3/.6" G6?3/3,J3 ~ON6*N& 6* -30 @6 -35°C,
96*K \*& /3L&6.8 . (960K*1K G/&?%&-&*3%J .6 . ( 60& . (N6+65 U&/6*3,
ON(-8+(3* C+L3.&K ""(.0&(-6 + 1+635 1*(*J3 «=/(+@( & " &a8 6 L%6-
?2(%J.6" G6*3G%3.&&» (2009). C1%& %J@8 $/3.%( . 0&& ?000* & @(%JU3
*(K*J, *6 G/31. (K +6@( / (-?(+&* ?6%33 G%6™*.0Q 16%3.0Q +6@0 + / (56-
.3H1%(.0&&, N6*6/ (K G3/31*(.3* 6GOIN(*J1K . (@.6,&6L/6" .85 N/0-
L6+6/6* +6@8 61*(.6+&*1K. X*6 G/&+3@3* N 1&%J.60 G696%60( - &Q,
+G3/+0Q 6S3/3@J, + ;3+3/.65 C+/6G3.

1/0L&3 0S3.83, + S(1*.61*& V.V. ""%& " 3.N6 (2005), 1S&*(Q*,
S$*6 135S(1 &@3* L%(+.8" 6?/(-6" /(-/0U3.&3 %J@6+ ;3+3/.6L6 3@6-
+&*6L6 6N3(. (. 6 G6IN6%INO6.& & *(N . (90% G6L/0, 3.8 + +6@0, \*6
.&N(N .3 IN(,3*1K . (0/6+.3 h&/6+6L6 6N3(. (. F(3L6 0/6+.3 "6,3*
6*/(-&*J1K 161*6K.&3 N6.*&.3.*(%J .89 %306+89 G6N/6+6+. =/&S3 "
99% N6.*&.3.*(%J.89 %J06+ 161/3@6*6S3.6 +13L6 + @+09 "6M.89
%3@6+89 M&*(9:90% + E . *(/N*&S31IN6 ", 9% + $/3.%(.@IN6 " & *6%JIN6
1% +6 +139 61*(%J .89 L6/ .89 %3@ . &N(9 +=31*3 +-K*89. H- */39 G3/3-
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S&1%3. .89N6.*&.3.*(%J. 89 %3@6+89 GBN/8*&5 -( " 3*.6 /(-/0U(Q*-
1K, G6 " .3.&Q ""%&"3.N6, *6%ING L6/ .83 %3@.8&N&, .6 &9 /(-/0U3.4&3
BN(-8+(3* 6*.61&*3%J.6 .3?76%JUB3 +%&K.&3 . ( G6+8U3.8&3 0/6+.K
BN3(. (. X*6 G6+8U3.83 &-"3/3.6, + "&/3 10M31*+03* 6L/6™ . (K 13*J
1*(. 185, 1%3@KM&9 -( \*&". R( G61%3@. &3 100 %3* 0/6+3.J h&/6+6L6
6N3(. (G6@.K%1K .(151". h6, .66, &A(*J, S*6 + 2%& , (5U&3 100 %3*
6. G6@.&"3*1K3M3 . (25-301", \*6 -("3*.63 G6+8U3.83 0/6+.K, .6
.3N(*(1*/6a&S31IN63. **(*(1*/6a( "6, 3* G/6&-65*8& *6%ING + 1%0S(3
/(-/0U3.8K, 96*K 28 S(1*&S.6L6, $/3.%( . @IN6LE &%& E . *(/N*&S31N6-
L6 %3@ . &N6+. **%& 3. N6 G6%(L(3*, S*6 & *6*, & @/0L65 .36?8S(5.6 1*(-
28%J.8 & 16616?.8 +8@3/ , &+(*J G6*3G%3.&3 . (* .6L6 26%IJU33 *39
2°;, 6 N6*6/89 1355(1 &@3* /3SJ. V 13.*/(%J .65 S(1*& $/3.%(.08&
@(,3 %3*.KK *3"G3/(*0/( + .(1*6KM33 +/3"K .3 G/3+8U(3* -15°;,
G6\*6" 0 @( , 3 GK*&L/ (@01 .63 G6*3G%3. &3, 31%& *(N6+63 & G/6&-65@3*,
.3 G/&2%8-8* $/3.%( . @IN&S %3@. &N, G6 N/(5.35 =3/3, + 13.*/(%J.65
3L6 S(1*&, N *6SN3 * (K. &K %J@(. A6 ,3 1("63 + -. (S&*3%J .65 1*3G3.&
1G/ (+3@%&+6 & @%K E . *(/N*&S31N6L6 %3@ . &N(. 1%K *6L6, S*6?28 /(1*(-
K%& 96*K 28 S(1*&S.6 $/3.%( . @IN&S & E . *(/N*&S3IN&S %3@6+83 M&*8,
.36796@8 "6 .3 G/61*6 - . (S&*3%J .63 G6+8U3.8&3 *3"G3/(*0/8, .0, .6
3M3, S*6?8 6.6 G/6@3/ , (%61 96*K 28 1 *81. %3*.

Z0.(N6 .6+83 @(..83,
G6%0S3. . 83 2%(L6@(/K &11%3@6+(-
.&Q G/6? L%0?&. .6L6 (@/3+.3L6)
wI@(, +-K*89 + $/3.%(.0&&
= & E_*(/N*&@3, .3@(+.6 G6-+6%8%&
= ("3/&N(.IN60  1G31&(%&1*0
Ser—=ugpe . EY100& +81N(-(*J L&G6*3-0, 16L%(1-
.6 N6*6/65 + N& " (*&S31ING5 181*3-
" 3R3"%& G/68&196@K* @+( *&G( G/6-
13116+ — G61*3G3. . 83 & IN(SN66?-
/(-.83 (G6 *&G0 G3/3N%QS(*3%K).
Wira> h6@3%& 2000M3L6 N%& ™ (*( 678S.6
1*/6K*1K 1 0S3*6 " " 3@%3. .89 G/613116+, + /3-0%J*(*3 @3%(3*1K +8+6@
6 *6", S*6 @(%J.35U33 .(N6G%3.&3 ;Z, + (*"61a3/3 2003* +31*&
N .30N%6. .60 & G61*3G3. .60 G6*3G%3.8&Q + ;3+3/.6" G6UOU (/&&.
=6 ".3.8Q E%%&, *3G3/J 1*(%( 6S3+&@.65 & @/0L(K
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+6-"6, .61*J: G61*3G3..83&-"3.3.8K "6LO* @61*&SJ . 3N6L6 N/&*&-
S3INBL6 G/3@3%(, G61%3 N6*6/6L6 G/68-65@3* /3-N(K 173. ( NU&" (*(.
V G60*+3/ , @383 1+635 L&G6*3-8 EU%8 G/&+60&* @(. .83 62 & "3.3-
- &8 NI&™ (*( 6NE%6 13 *81. %3* . (-(@, NBLA( - ( G6*3GH3+U35 + 653/30-
.65 /(- R3"U3 +*353.&3 . 3IN6UINED %3* (( -3 @3LK*&%3*&5) *3"G3/(-
*0/( 0G(h( -( 10°; & 61*(+(%(LJ .&-N65 . ( G/6*K,3.8&& G6S*& 1000
%3* G61%3 S3L6 -( 10 %3* 1.6+( +8/61%( - ( 13%89 1565 . bK@ 0S3.89
G/30IN(-8+(Q* .3ING%ING +6-"6, . 89 GE1%3Q1*+&5 *(N&Y /3-N&9 &--
"3.3.85 («G3/3N%QS3.&5») Nw& " (*(. ;6L%(1.6 60.6%0 & .&9, G6-
*36%3.83 +8-6+3* 281*/63 *(K.&3 Lh8? -(*3/U3L6 "3*(.( .( 0.3
h&/6+6L6 6N3(. ( (/&1. 25). =6 " .3.&Q 1G31&(%8&1*6+, *(N63 +.3-(G-
_63*(K.&3 =3*(.6+89 L%8? G/&+303* N N6%611(%J . 6= 0+82/610 \*6L6
L(-( + (*"61a3/0. E "3*(. K+#K3*1K 3M3 26%33 “6M.8" «G(/.&N6-
+8"» a(N*6/6", .3, 3%& OLUINELNSS5 L(-. X*6 G/&+3@3* N /3-N6"0 &
281%/6"0 G6*3G%3 . &Q +13L6 o6& ™ (*( - ( - (U35 Gl%( . 3*3 & 10M31*+3 -
.6"0G6+8U3.8Q 0/6+.K h&/6+6L6 6N3(. (. F3N6*6/83 &11%306+(*3-
& (. (G/&"3/,=. 7~+(/1& V. b\.@3%%, 2003) G/30%(L(Q* 16+13" G31-
1& " &1*&S3INES G/6L.6-, 16L%(1.6 N6*6/6%0 0,3 + G3/+65 S3*+3/*&
XXI +. +6-"6,3. /3-N&5 IN(S6N NI& " (*(, G/&S3™ 1%301*+&3" "6, 3*
K+&*J1K .3 018%3 . &3 G6*3G%3 . &K N& ™ (*(, ( - (1*0G%3 . &3 . 6+6L6 %30-
_&NB+6L6 G3/&60( G/606% , &*3%] . 61+JQ + 16* . & %3
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F30(+.6 L/0GG( 0S3.89 &- +61J"& 1*/(., N6*6/83 1 1981 L
+3%& &11%3@6+( . &K + E . *(/N*&@3, G/&U%( N */3+6, .6 "0 +8+6@0, S*6
Q, -(KS(1*IJ h&/6+6L6 6N3(. (&---(L%6?(%J.6L6 . (/0U3. &K \NEUELE-
S3IN&9 01%6+&5 G6*3/K%( 1+6Q G/3, .QQ 1G616?.61*] GELUEM(*J
-.(S&*3%J.0Q S(1*J OL%3N&1%6*8 &- (*"61a3/8, S*6 3M3 ?6%JU3
OINB/K3* N(*(1*/6a&S31IN63 L%67?(%J .63 G6*3G%3. &3 . ( G%(.3*3. CM3
+ 1960-3 LL ?8%6 01*(.6+%3.6, S*6 &- +13L6 6?73~ ( OL%3N&1%6*8,
N6*6/85 +*KL&+(3* &- (*"61a3/8 h&/6+65 6N3( ., 6N6%6 30% G6L%6-
M(3*1K +6@( " & +6N/OL E.*(/N*&@8 + /(56.3 Q, .33 45 L/(@01( Q, -
.65 U&/6*8. V L6@ \*( -6.(G3/3/(?(*8+(%( G/&"3/.6 600 "%..*6. .
@+06N&1& OL%3/6@(, S*6 ?8%6 +(, .35U&" 01%6+&3" 169/(.3.8&K
.8.3U.3L6 N%& ™ (*( - (G%(-3*3. ; 1981 G6 2004 LL 1G31&(%&1*8 /7K@(
1%/(. .(S(%& 166?M( G/6+3/K*J \*& @(. .83 + 40 GO.N*(9 G6 +13"0
"&/0, +N%QS(K 11 N6.*/6%J.89 *6S3N + Q, .65 S(1*& 6N3(. (. T%K
\*6L6, + S(1*.61*&, &1G6%I-6+(%(1JI KG6 . IN(K (- *(/N*&S3IN(K 1*(. 1&K
«;+(». #8%6 01*(.6+%3.6, S*6 + G61%3@ .33 +/3"K 1G6167.61*J] G6L%6-
M3.&K OL%3N&1%6*8 .( QL3 h&/6+6L6 6N3(.( G(@(%( + 1/3@.3"
.(80 "%..*6.. +L6@ & 135S(1 G/ (N*&S31IN& 16U%( . ( -3* V\*6" /(5-
6.3, G6%(L(Q* 1G31&(%&1*8, &---(+8-+( . . 6L6 @3K*3%J . 61*IQ S3%6+3-
N( G6*3G%3.&K N%& ™ (*( & S(1*&S.6L6 /(-/0U3.8&K .3N6*6/89 1%63+
(*"61a3/8 /3-N6 01&%&%&1J +3*/8. V /3-0%J*(*3 S3L6 &-"3.&%1K
9(/(N*3/ N/0L6+6/6*( +6@8. ** G6+3/9.61*& 6N3(. ( G6@ . K%&1J L%0?& . -
.83 1%68&, N6*6/83 6?2%(@(Q* N/ (5.3 1%(?65 16616?.61*JQ +*KL&+(*J
OL%3N&1%6*0, S*6 3M3 ?26%JU3 01&%&+(3* &-"3.3.&3 N%&"™ (*(. «\."@
,C3.%,."@,M", EF%31M3."@X6<,0,:, ,8'3%30.8,<" %3M%" " .353
0);"91"@ ;0>,86.0 >:9"<,;303"5, . N'<O», — -(K+&% + 1+K-& 1 \*&*
G/6a3116/ ""61\5 F(N(@-(+( &-KG6.1IN6L6 .&+3/1&*3*( AGIGNC, N6*6-
/85G/&.&" (% 0S(1*&3 +\*&9 &11%3@6+( - &K9. «H <"6>90 * 3 ™ "' %35 C<6-
;"T.1C"<".53"<603"00.E . "<3"":6EK,<@K) . :9,K39@%)5C, ""C-
9"%6"5, C<6 <3&<3K,"8" 8,",<,J 5) .M6"396 ,8"3% .0,65
., E8%68,5x» (17. 1(5* http://inauka.ru/news/article75221sub.html).

V%(L616@3/ , (-&3 +6-@09( G6+81&%61J -( G61%3@. 33 @31K*&-
%3*&3 N(N . (@ 10U35 & 6N3(.6",*(N & ++3/9.35 */6G61a3/3, 6* "3S(-
Q* 1631&(%&1*8. Z.6 0+3%&S&+(3* /&1IN 1&%J . 89 %&+.35 & 1+K-(. . 89
1.&%&.(+60@.3.&5. F¥6 /(1G/3@3%3 . &3 %&+.35 ?2003* .3/(+.6"3/.8".
;&%) .83 %&+.& + G61%3@ . &3 @31K*&N3*&K . (?%Q@(%&1J + +61*6S.89
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S(1*K9 62389 E "3/&N, + 13+3/ .65 C+/6G3, + 13+3/.65 & 13.*/(%J .65
E-8&. F(/KBO 1 \*&" 6*"3S(%&1J "6M.83 -(109& + ; (9343, ;/308&-3"-
6"6/J3&+Q, .65 E-&&. b&IN -(109 G6+8U(3*1K *(N , 3 &---( O+3%&-
S&+(QMB3L61K &1G(/3 . &K. nB@3%8 N8, ™ (*( G/6L . 6-&/0Q*, S*6 62%(1-
*8, -(*/6.0*83 - (10965, 2080* 0+3%&S&+(*J1K, ( S/3-+8S(5 . 83 G6L60-
.83 1678*8K (+NQS(K 18%J.85 @6, 0J & - (+60.3.8K) 1*(.0* 26%33
6285.8"&.

F30(+.6 L/0GG( 0S3.89 & /(-.89 1*/(. +6 Lh(+3 16 ~~*3a(-
6" D("1*6/a6"6" & =6*10(" IN6L6 &.1*&*0*( &-0S3.8&K +h&K. &K
N%& ™ (*( 1/(+.&%( G/30%6,3. .83 + 90-3 LL XX 1*6%3*&K +G6%. 3
16+3/U3. .83 (N(N N(-(%61J &9 16-0(*3%K ™) ™ (*3" (*&S3IN&3 " 603%&,
G6-+6UKQMES G/6L . 6-8/6+(*] 161*6K . &3 Nh&. ™ (*( . (R3"%3 + P&, (5-
U&3 @31K*&%3*&K, 1 *37, S*6 /3(%] . 6 G/68&19608%6 -( G61%30 . &3 15 %3*,
b3-0hJ*(*8 16G61*(+43.&K /3(%J.61*& 1 "603%J.8"& /(1S3*("&
G/8&+303.8 b("1*6/26"6" & 3L6 N6UH3L( " & + 1*(*J3, 6GOPHENG+( - .65
+,0/. (%3 «Science» (2007). VBK1.&%61J, S*6 96/6U6 ?8%8 G/3IN(-
~(.8&-"3.3.8K 1603/, (.&K + (*"61a3/3 OL%3N&L%6LE L(-( & G/&3"-
%36 — 960 *3"G3/(*0/8. Z?( \*& GON(-(*3%K +6-/(1*(%& + 166*+3*-
1%+88& 1 /(.33 +8K+%3..8"& */3.0("&. E +6* 1/30.&5 0/6+3.J
h&/6+6L6 6N3(. ( /61 281*/33, S3" 6, &@(%61J. ; 1990 G6 2005 LL 6.
0+3%&S&H1K G/&"3/.6 .( 41", ( G/3QIN(-8+(%61J G/&?(+%3.8&3
*6%ING . (21" (/&1. 26). =6 +31J"( 073/3..8" 613.N(" 0/6+3.J
h&/6+6L6 6N3(. (+ 2080M3" "6 ,3* G6@.K*J1K 3M3 . ( 30-50 17, S*6
G/&+303* N S(1*&S.6"0 &%& G6%.6"0 -(*6G%3.&Q " .6L&9 G/&?/3 , -
.89 *3//8*6/85, 61673. .6 + E-&& (#(.L%(@3U & @/.), L83 G/6 , &+(3*
- (S&*3hJ . (K S(1*J . (13%3. &K G%( . 3*8. ZN6%6 100 " &I%&6 . 6+ S3H6-
+3N 46 +13" "8&/3 .&+0* .( +816*3 "3.3388 1" .(@0/6+.3" "6/K.
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10K *6L6, S*628 G/30IN(-(*J 6, &O(QMES . (1 N%& ™ (*&S3IN&3
&-"3.3.8K, 0S3.83 668/ (Q*1K . ( 06+6%J.6 1%6 , . 83 = (*3" (*&S3IN&3
" 603%&. N603%8 678S.6 1*/6K* . (61.6+3*6L6,S*6 0,3 . (%QA(%61J
+ G/30U31*+0QM&3 L6G8 & . (G6.8&" (. && +-(& " 61+K-35 /(- . 89 a&-&-
S31IN&9 G/613116+, G/681960KM&Y . ( G6+3/9.61%& . (U35 Gih(.3*8.
F0, .6 -.(*J, NG/&"3/0, N(N 1+K-(.8 "3,@0 16?65 16@3/, (.&3
+ (*"61a3/3 G(/ . &N6+89 L(-6+ & *3" G3/(*0/( &%& N(N 6* *3" G3/ (*0-
/8 -(+818* 161*6K . &3 N/0G . 35U&9 %30 . &N6+. =61%30 . &3, . (G/&" 3/,
" 6LO* .3 *BUING *(K*J G/& G6*3GH3. &&, .6 & - (/(1*(*I, N(N, . (G/&"3/,
+13.%/(%J.89 /(56.(9 $/3.%(. 088 & E.*(/N*&@8, G6ING%INO *(*
-(S&. (3* +8G(@(*J 26%JU3 61(ANG+. ; 61*6K . &3 %3@ . &N6+, + 1+6Q 6S3-
/303, G/K"6 IN(-8+(3*1K . (0/6+.3 h&/6+6L6 6N3(. (. ~ 3" ?6%JU3 +608
- (GI(.3*3 1+K-(.6 +6 %IO(9, *3" .&,3 0/6+3.J 6N3(. (. A(N&" 62/(-
6", "8 +&0&", S*6 +13 G/613118 @61*(*6S.6 1%6, .6 +-(&"61+K-(.8
@/0L 1 @/0L6".

T+(L6@( - (-(@ + G6@/6?.6" &.*3/+JQ N6//31G6.@3.*0 bHE
«R6K6<@» (6* 10.04.2007, http://ria-sibir.ru/viewnews/20501.html) &-+3-
1*.85 1&?&/1N&5 0S3. 85, 1G31&(%&1* G6 L%67?(%J . 65 \N6%6L&S&:, G/ 6-
a3l16/ H.1*&*0*( L36%6L&& & "&.3/6%6L& ;Z bEF E.F. 1 "&*/&3+
6*+3*&% . ( /K@ +6G/616+ N6//31G6.@3.*(. X*6 &.*3/+JQ GEN(-(%61J
".3@61*(*6S.6 &.*3/31.8" & 16@3/, (*3%J.8", G6\*6"0K G/&+6,0
3L6 -@31J G6%.61*JQ, G/ (N*&S31N& ?3- NOGQ/.

o— & 6%N,<53%66 , ;M17"90%, . "6 <3896M¥%IN “8.C"<"%IN
:<>CC, 68>M3E26N 685™%"%61 89653 3, 0,8%683" * ,2>2"06", M , :930-
%,J C<,K9"5,J1091E ™ .1 C<,5)P9"%%)" 0)K<,.) >:9"86.9,:, :3430
375, "o * M3 T LM, .96 .,8<3"6"@0)K<,.), ", 6C<,KI"-
53K>:"" <"P"%3?

E.F..-*<,6.N,F;"%6" C<,K9"5) 65" " 8,.56M".86" 8,<%6 6
>:9"86.9)J :3¢ 375,.N'<) — 77, %6M" ,F%31 M3. 7@ , " <"39@%)N
C<6M6% C"'<". ,&;3%61 89653 "3 a""596. &5"%"%61 89653 " 6M".86NC, -
83437 "9"J %3 a"59" ", 96P@M3. " @ CI3%" = ,~646M".86N C<,$". .0,
8,",<)"C,N,;170,0."IR,9%" " M%,J .6.""5". _&5"%1"".1%" = ,90-
8, ""5C"<3"><36093F%,. @ 5"%W1E".15%,:6" :",9,:,-"686M".86"
C<,$"..), 838 0 :3&,C93¢5"%%)IN ,K,9,M83N, "38 6 0 &"5%,J 8,<".
*,7",5><3..5, "<")h6" 89653 " 6M".86N C"<"5"% ; ,9F%, ,K1&3 " "9@-
%, K) " @ .01&3%%, . K,90P656 C"<"5"%356 0 :",9,:,-:",”6&6M".8,J
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%,:, ;6C,91; 2) ,K2"" %3<32603-
%6" ""C9, ., ;"<F3%61 0 "0"<;N,
FF6;86N, :32, ,K<38h)N 343N 02"
. 703 0"<N%6N ,K,9,M"8 a"596;
3) <"88," 0,84<3. ™ 3%6" <38%, ,K<3-
861M6.93 6 “%"<:,"58,."65""",-
833. "<,/ 4)<,. " 0>983%6M".8,J
38760%,.%6 6 ."J.56M".86N C<,-
$"..,0; 5) C<6™,8 “%"<:66 C, &0"-
%AL5 . ,9%"Mh,-&"5%)IN 06365, .018"J; 6) <4831 38 60683$61 C<,$". -

.,0 95K, J 1", ; 6%35686; 7) ><3:3%h)J C<6<,. " “9"8=<,53:%6"-
%, 3 0"<:66 = "Nob, -"%h.  , C<,6.N, = "%61, 8, <3138~ 60%, 0961" =
%3 685 U"%6" ", ~N6EEM".8, 1, C,<"<""3 6 ~>%8$66 a"596 0 ., . 30"
R,9%"M%,J .6.="5). b3C<65"<, . 2001 :. :,;,031 %"<:,0)<3K, "830
<"§>9073"" ;17 "9@%, . "6 M"9,0"83 %3 0."J a"59" 0 10 <3& C<"0, .N, -
267 1,7,0)" ."J.56M".86" “"<:,83 " <3 ") C<6<, ;%)N .60.

*<15)5 .9";."06"5 ~"6N C"<"5"%h 0 :",9,:,-:", ~6&6M".8,J
.<";"10696.0 89653 " 6M".86" C<,$"..) «%,0,1, C,8,9"%61»—<3.1, <-
56<,03%6" ,K26N C,9"J 3% 5, .A"<Wh, 1, ;309"%61, 685"%"%6" = "5C"-
<37><U)N 83<™ C<64"5%,J 37 5,.1"<). b3M6%3" ™ .1 C"<"<3.C<"; "
9"%6" .>P6 6 0, ;%N 53..60,0. e:<, F3E265 .,K) "6"5 1091"" .1
><3:3Uh)J<,. " .8,<,."6 " 31%61 3<8" 6M".86N 90; ,0 (032 <3831), M ™ ,
C<,66,P9, C,.9" .,9%"Mh,-&"5%,:, 04365, ;"J. "061 ,."%GE 2003 :.
C,.9"<"8,<;%,J:", A8 60%,J 0.C) P86 %3 R, 9%S$" <% :"%,0.8, -
, 893..3. T96F3JP656 C<38 ™ 6M".8656 .9";. " 06156 ~ " 6N C<6"5,0
LTS C<6<,5) K>3t 6.M"8%, 0"6™ 905 ,0 Q5,067 ,, ,8"3%3.
L ."<";6%" %3P":, 0"8390;) <3. " 3E" ,8,%M3="9@%,, 6 Q";,06")J
,8"3% C<";."3%"™ %,0)5 ="C9,0)5 <":6,%,5 a"596. _.M"4%""
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C<6<,;%)J , "<3F3""90 .,9%"M%,J "%"<:66 0C<,."<3%."0,,60.1°"3
“hU<:61K>;"" C,:9,23%@.10,;%,J C,0"<N%, . "@E,M", .,0"<P"%%,
645"%6 =, %3C<65"<, N3<38""< ,K<34&,03%61 $689,%,0 %3 a"59",
BNM3. ", ">6 "%"<:,"58,."0.*,9%)5N,;,56;"" C'<"C,9E.,083:",-
53:%6 "%, :, C,91%3P"JC93%"").d ", 0)&)03" " C"<".,&;3%6" «896-
5376M".8,J 53P6%)»a"596 6 0";" " 8 6&5"%"%6E 0."N 8,%."'<03 * 60-
%INN3<38""<6. " 68¢&"'5%,J .N"<) ,K6"3%61.eF"C, .>2". "0>C<,-
6&, P9, ~™>%8%6,%390%, " <3.M,<56<,03%6" 16 89653 " , . ™ 3K69646<>-
E26N 387 ,<,0 - .E;3 0N,;6" ,K2" C,9" ;309"%61 3°5,.MN"<),
="5C"<3"><h," C,9", 685"%"%6" <"F653 093:,,K,<, "3 6 ;<>:16".
b35""696.0%,0)" $"%"<) ""5C"<3"><l%,J . " 3K69663%66 — ;91 R"-
0"<%,:, C,9>P3<61. Z'C9)J $"% "< 9,8396&,03% %3 a3C3;%,5 6N, ,-
8"3%.8,5C,K"<"F@". F"5"M>, M=, R6K6<@ 8,%"<,96<>"" .1Z"C9)5
$"%"<,5, M*, C,;"0"<F;3"" .1 %396M6"5 *"C9,0,:, 538.65>53
«R6K6<.8,:, ,0393», =.".<":6,%3 . %36K,9""0).,865C, ;h"5,5 ="5-
C"<3"><.1,9,;%)J$"%"<9,83966,03% %30, ;%)INC<,." ,<3N U~ 93%-
"686 5"F ;> A<"%93%;6"J 6 R83%; 6%306"J. b, ;"9, %" = ,9@8, 0, 093-
1,-6 ""BC"<37><,<3.C<";"9"%66. H .0146 . >5"%AP"%6"5 53:%6 = %, J
4326 ") a"'596, C<6KI6F3" " .10<"51<"¢8,:, C,0)P"%61<3;6,38 " 60-
%,."63%5,.~<) (0 ,5M6.9"6 ,% .,9%"M%)IN 6 :3938~6M".86N
M), X,F"" <"§8,C,0).670.1<3;6,38"60%,."®C<6&"5%,J 3" -
5, M) . H®%"8, " ,<QN<":6,%3N U"N<686,0H, . " ,Mb,J T<346966 <3-
;6,38760%,."@5,F"" C,0).6"@.10 ., "%6<3% eF" ."JM3. &35" " -
%, 0,86<3.%3"" 6%""%.60%, . " @><3:3%,06 *3J7™>%,0.*,10696.0 " 38
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V.=. h3%3UN6 &- $%(+.65 L36a&-&S3IN65 6?13/+(*6/8&&
&". E.C V635N6+(. $0?&.8 13-6..6L6 G/6*(&+(.&K L/0.*6+ 10M3-
1*43_ .6 -(+&1K* 6* &9 1+651*+ (*6/akK . &N&, 10L%& . N&, G31IN&) & / (1*&-
*3%J .89 G6N/6+6+. =6\*6"0 + 31*31*+3. .89 01%6+&K9 G/6*(&+(-&3
6/6&196@&* .3 /(+.6%3/.6, ( "6-(&S.6. =/& G6*3G%3.&& L%0?& . (
G/6*(&+(-&K N6.3S.6 ,3 0+3%&S&*1K. b(1S3*8 GOEN(-8+(Q*, S*6
1"3M3.&3 N 13+3/0 L/(.&18 = .6L6%3*.3"3/-%89 L/0.*6+ 169/ (.&*
U&/6*.85 9(/(N*3/ & 161*(+&* N 13/30& .3 ddI +. 6* 100 @6 250 N*.
F( ?6%JU35 S(1*& *3//8&*6/8& ;&?&/& L%0?&.8 G/6*(&+(.&K
+6-/(1*0* .(20-401".
H11%306+(*3%& ;3/L35 *"&/G6*&. &- A6™1IN6L6 L610@(/1*+3.-
.6L6 0.&+3/1&*3*(& 1, 00&* h(/N(. &- ZN1a6/@IN6L6 O.&+3/1&*3*(,
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/(?6*(QM&3 . (G/61%6/(9R(G(@-65 ;&?6/&, 166?M(Q*, S*6 -6. ( +35-
_65 "3/-06%8, -(.&" (QM(K *3//&*6/8Q + " &%&6 . N+(8/ (* . 89 N&M6-
"3%/6+ — /(-"3/8 J/(.18& & $3/" (.&& +"31*3 +-K*89 — +G3/+83 1
"673.*( 1+63L6 62/ (-6+( . &K 11 000 %3* . (-(@, + N6 . 13 G61%3@ . 3L6 %3@-
_&NB+6L6 G3/&6@(, - (S(h( *(K*J. ¥ (. . (K*3//8&*6/8K, G3/3N/8+(QM(K
313 -(GBUK/ . 85 /(56.. R(G(@.65 ;&28/8&, KHK3*1K +3%&S(5U&" + "&/3
~("3/-U&" *6/aK.8" 26%6*6", & 053.83 6G(1(Q*1K, S*6 + G/613113
1+63L6 *(K. &K \*6 26%6*6 "6, 3* +81+6260&*J + (*~61a3/0 = &Uh&.(/-
08 *6.. "3*(.(, B(QM3L6 «G(/.&N6+85 \aa3N*» L(-(, N6*6/85
+6-G351*+03* . ( (*"61a3/0 + 20 /(- 1&%J.33, S3" OLU3N&1%85 L(-
(/&1.29).

AB/aK . 83 2616*( ;&?8/& +8/(?(*8+(Q* "3*(. 1*39G6/, N(N
6.&62/(-6+(%8&1J + N6 . 13 G61%30 . 3L6 %30 . &NG+6L6 G3/&60(, - 6 26%J-
U(K S(1*J \*6L6 L(-( 6N(-(%(LJ 1+K-( . .65 +3S.65 *3/-%6*65. =6 0( .-
8" _(//8& ;"8&*(, 0S3.6L6-L&@/6%6L( &- " (%8&a6/ .&51IN6LG 0. &+3/-
18*3*(, -(G(0.618?&/1N&3 *6/aK.&N& "6LO* 1603/, (*J G/&"3/.6
70 *0/@.* =3*(. (, S3*+3/*J +13L6 "3*(. ( . ( - (U35 Gi(.3*3. 1%K *6L6,
%678 +35. (K *3/-U6*( G6%.61*JQ /(1*(K%(, G6*/3203*1K, +3/6K* .6,
" .6L6 @31K*&%3*&5, GE\*6"0 "3%(. .3 2083* +8@3%3. + (*"61a3/0
60.&" "(96", 1S8*(3* (.LUGSINES NIb&™ (*6U6L ;*&+3. ;&S. Z0. (N6
/(1S3*8 \*6L6 0S3. 6L6 & 3L6 N6UH3L GEN(-8+(Q*, S*6, @( , 3 31%& = 3*(.
2003* G61*3G3. .6 G/61(S&+(*J1K &- +35.65 *3/-46*8 + &, (5U&3
100 %3* 3,3L6@.6 + (*"61a3/0 2083* @62 (+%K*J1K 6N6%6 700 "%.. *,

:I\H/C{Qo\%\ Y

*$.29. =/6L.6-&/03"63 N 13/30&.3 ddl| +. 0+3%&S3. &3 \ " &11&& *3*(.(
(+ %) & " .6L6W3*.373/-%89 ?26%6* (C,: .3J" A6;<,9,:6M".8,:,
6%. =6">"3)
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G/&"3/.6 1*6%JIN6 , 3, IN6%JING + .33 G6G(@(3* 3,3L6@.6 1 -(?6%6S3.-
.89 *3//8*6/8&5 & 13%JIN696-K51*+3. . 89 OL6@&S5 +13L6 " &/ (. J (N*&-
S31IN&, \*6 G/&+3@3* N 00+63.&Q 16@3/ , (-&K *3*(.(+ (*"61a3/3,S*6
+8-6+3* G6*3G%3 - &3 N%& ™ (*( - (10-25% (1*. 1(5* http://protoplex.ru/
news_show/2308.html). A6.& 1 ,0.&G3/, @&/3N*6/ \N6%6LE&S3INGS 6/L(-
L&-(18&& «1/0-JK R3 " %&», 1S&*(3* S*6 \*6 6*N/8*&3 K+%K3*1K 1&%J-
.87 G/&-8+6" N G6%&*&N( ™ G/&.K*J 13%3. (G/(+%3. .83 "3/8 + 6*.6-
U3.8& &-"3.3.8KN®&™ (*(. Z. -(K+&%: «X) &%396, M~ , 8, :;3-%6K>;@
OOMETLAMT -, M7, > 8,<67 :9,K390%," C, ""C9"u6", ", 5,F""
C<60"."6853..,0,5>0)K<,.>03"5, .M"'<> *C3<%68,0)N :34,0". \.96
5) 0.35," K96F3JP"" 0<"51 %" C<65"5 5"<, ", 5,F"5 C,»>M6"@
%",K<3"65)JC<,$".. :9,K398%,:, C, ""C9"%61, 8, " ,<)J %" .>5"'5
8,%"<,96<,03"@,6 ", C<60";"" 8.,$6390%)5, "8,%,56M".8656 "8, -
9,:6M".86583%3."<,”350, 0."5 56<". *,83 "2" "."@ 0<"51 C<6-
%1=05"<),%, ":,>%3.,.73"".1539,»(1". 1(5* http://www.inosmi.ru/
world/20050811/221497.html).
1/0L(K L/0GG( &11%3@6+(*3%35 *(N, 3 166?M&%( 6 G/&-- (N(9
*6L6, S*6 L%67?(%J .63 G6*3G%3.&3 /(-/0U(3* +35.0Q "3/-%6*0. "*35*&
6%*3/ &- .&+3/1&*3*( E%KIN& 1667M&%( - ( +1*/3S3 *"6.16/1&0" (
(/N*&S31IN&9 &11%3@6+(-&5 ;NE, S*6 33 L/0GG( - (U%( 0S(1*N& (N-
*&+_6L6 +8@3%3.&K "3*(. (+V61*6S.65 ;&?&/&. V \*&9 "31*(9 "3*(.
GO-8/IN(" & G6@-& " (3*1K . (G6+3/9.61*J +35.65 " 3/-%6*8 *(N ?81*-
/6,S*6 .3 @(3* G6+3/9.61*& -("3/-.0*J.
;OM31*+03* 01*65S&+63 " .3.&3, S*6 b611&K N(N 96%6@. (K +
13%6" 1*/(. (, *6%JIN6 +8&L/(3* 6* L%6?(%J .6L6 G6*3G%3.&K. X*6 L%O-
?6N63 -(?%0 , @3- &3, 1S&*(3* G/6a3116/ h$ E.h. $&%K/6+. =/& G6-
*3G%3. && . (S.3* *(K*J +3S. (K * 3/-%6*(, 01&%&*1K +8@3%3 - &3 " 3*(. (
& ;Z,. Z/L(-&S3ING3 +3M31*+6, -(N6. 13/+&/6+(. .63 + "3/-%6*3, 1*(-
.3*@61*0G.8" @%K ?(N*3/&5 & L/&?6+, N6*6/83 . (S.0* 3L6 7 (-%(L(*J.
T3 L6+6/K 0,36 /(-/0U3.8&& &.a/(1*/0N*0/8 (@6/6L, -@(-&5 & *G.),
G61*/63..65 . ( +35.65 "3/-%6*3. V G6K13 1*3G35, -( 1S3* N6*6/6L6
"8N6/"&" 1K, G/& G6*3G%3 . && . (S.0*1K 1&%J . 83 & G/6@6% , &*3%J - 83
-(109&. V G61%3@.3" 6*S3*3 V13"&/.6L6 a6.@( @&N65 G/&/6@8 G/&-
+6@&*1K G/6L.6- @%K b611&& G/& @(%J-35U3" G6*3G%3.&& N%& ™ (*(.
. -3 0*3U&*3%3. . #6%33 U&/6N6 /(1G/61*/(.K*1K *K, 3%83 &.a3N-
18&6. .83 ?6%3-.&, *(N&3 N(N \. 13a(%&* & " (%K/&K, G6ING%INO &9
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G3/3.61S&N& — N%3M& & N6 ™ (/8 — m NPT
2000* %OSU3 +8 , &+(*J -&" 65 & -(9- & g
+(*8+(*J +13 ?6%33 13+3/.83 /(56-
.8 +*3G%83 63/&6@8 L6A(.

=/6L.6-&/03*1K *(N, 3, $*6 {8

1%3@1*+&3" @(%J.35U3L6 G6+8U3- H&
&K *3"G3/(*0/ + ;3+3/ .6 GEUOU(- §
/8& 1%(.3* /3-N63 +6-/(1*(.&3 S(1- | e ]
*6*8 & &.*3.1&+.61*& %31.89 G6, (/6+ 20/ & O/(L( 6+ (/&1 30).
X*6* */(S.85 G/6L.6-, 0%+3/ ,0(3* ;.E. N6S(%6+ + 1*(*I3 «Ph6?(%J-
.63 &-"3.3.&3 &~ (*( & G/67%3" 8 %31.65 \N6%6L&SE» (2002), G6O-
*+3/ , 0(Q* 16?8*&K G61%3@.3L6 @31K*&%3*&K, N6LE( 0/(L(.8 1*/(U-
.65 /(-/0U&*3%J . 65 18%8 (12 ?(%%6+ G6 UN(%3 #6a6/*() — «V&+&( . »
+a3+/(%31990 L & «_6*(/» +@3N(?/31999 L — . (.31%& N6%611(%J . 85
OM3/? %31.6"0 96-K51*+0 " .6L&9 3+/6G35IN&9 1*/(.. A(N, 31%&
+ /3-063*(*3 0/ (L( - ( «V&+&(.» + %31(9 +135 C+/6G8 ?8%6 G6+(%3.6
120 "%.. =3 @/3+31&.8, S*6 161*(+&%6 30% 6* /(-"3/( L6@&S.6L6
%316G6%J-6+( . &K, *6 0/(L(.6™ «_6*(/» 1G01*K 10 %3* *6%ING +6 § /(.-
188 78%6 +8+(%3.6 138 "%.. "2, (+ ~+351(/&& —12.8 "%.. "2 @/3+3-
1&.8, 5*6, 166*+3*1*+3. .6, + 3.0 & 2.8 /(-( G/3+8U(3* /(- "3/ L6@&S-

-6L6 %316G6%J-6+( - &K + \*&9 1/ (. (9.

F(G/&"3/, @%K %316+ *(3, .65 -6.8  /(%( +3*/6+(% K+%K3*1K
G61*6K. .6 @351*+0QM& " \N-6L3. .8 a(N*6/6". ;S&*(3*1K, $*6 20/&
U&/6NBL6 ™ (LU*(?(+6-.&N(Q* -@31J 1/(+.&*3%J .6 /3AN6 — 6@&. /(- +
5075 %3*.  -N6%6N(%J . 83 20/3+(%8 G6+*6/KQ*1K S(M3, ( .3 1G%6U-
.83 - G/(N*&S31IN& 3,3L6@.6. =6 @(..8" V.$ A0/N6+( (1979), N/0G-
.83 +3*%/6+(%8 . ( /(%3 ?8%& + 1799, 1859, 1879 & 1892 LL Z@. (N6 +
dd + "(1U*(?8 & G61%3@1*+&K +3*/6+(%( + \*6™ /3L&6.3 +13 S(M3
G/&62/3*(Q* N(*(1*/6a&S31IN&S5 9(/ (N*3/. A6Y%ING -( G61%3@ . &3 30 %3*
28%& G6%.61*JQ /(-/0U3.8 &%& 13/J3-.6 G6+/3,@3.8 6L/6" .83
%31.83 " (11&+8 + =3/"1N65 & ; +3/@%6+1N65 62%(1*K9. A(N, + 1975 L
G6@(..8" E.E.b6,N6+(& V.S ""6-(N( (1989) . (-(G(@.6" IN%6.3 /(%(
(13+3/ =3/"1N65 62%(1*&) 0/(L(.6" ?8% G6+(%3. %31 .( G%6M(@&
260 *81. L( 1 -(G(16™ @/3+31&.8 ?6%33 22 "%.. 3.V ;+3/@%6+IN65
62%(1*& G6 6a&1&(%J.8" @(..8" %31.65 1%0,?8 +3*/6+(%J.83
K+%3 . &K — 6@ . ( &- L%(+. 89 G/&S&. L&?3%& %316+, R( G61%3@ . &3 30 %3*
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"'$. 30. 1&.("&N(%31.89 G6, (/6+ + A("26+IN65 62%(1*&
(C,: http://68.mchs.gov.ru)

6* +3*/6+(%( + *65 &%& & .65 "3/3G61*/(@(%& - (1(, @3.&K + 46 %3196-
-(9 & 51, * 3. G/(N*&S3IN& . ( +135 *3//8*6/8&8& 6?%(1*&. Z1673..6
18%J.85 OM3/? %31(" 6?%(1*& ?8% .(-313. + &Q.3 1995 L, N6L@( +
/3-0%J*(*3 +6-@351*+&K 0/ (L(.-6L6 +3*/( + 16S3*(-&& 1 "6N/8*
1.3L6" +3*/6+(% 69+(*&% G%6EM(@J ?6%33 350 *81. L(.

" 6/8L&.(%J.8" +8+6@(" G/&U3% G/6a3116/ V.V. ""%&. " 3.N6
(7. 1(5* http://www.polit.ru/lectures/2005/11/02/climate.html). ¥(
60@.65 &- 1+689 GO?%&S .89 %3INI&5 6. G/3@1* (+&% /3N6 . 1*/08&/6+( --
.0Q &" *3"G3/(*0/.0Q N/&+0Q 1/3@.3L6@6+65 *3~ G3/(*0/8 @%K m3.-
*/(%J.65b611&& 11450 L (/&1.31). F(\*6" /&10.N3 6@. ( N/&+(K @3-
"6.1*/&/03* N(N &- "3 .K%(1J *3*G3/(*0/(+G/6U%6 ", @/0L(K G6N(-8-
+(3* G/6L.6- 33 @&. (" &N& + 01%6+8&K9 6*%10*1*+&K 16+/3" 3. .65 1&+&-
%&-(1&& - ( ?%& , (5U&3 50 %3*, ( */3*IK — \*6 *6, S*6 2003* G/6&196-
@&*J 1*3"G3/(*0/65 + 1%0S(3 G/6@6% , (QM351K S3%6+3S31N65 @3K*3%J-
.61%&. X*& @( .. . 83 ?8%& G6%0S3. 8 1%3@0QM& ™ 62/ (-6": *3*G3/ (*0/-
.85 /K@ 6?2/ (?(*8+(%1K 6G/3@3%3. .8"& " (*3" (*&S3IN& " & " 3*6@( " &,
G/3@G6%(L(K, S*6 "8 , &+3" +13/3@& .3 XIX +. ?23- /(-+&*65 G/6" 8U-
%3..61*&. ¥ (%33, \*6* *3"G3/(*0/ .85 /K@, N6*6/85 6701%6+%3 . *6%J-
N6 31*31*+3..8"& N6%3?(-&K™& N%& = (*(, G/6@6% , (3*1K + 20@0M33.
H6. .(1G/&+6@&* G6 /(1S3*(™ ""%&"3.N6, N 1&%J .60 G696%6@( - &Q
+13/30&.3 XXI +., G/&"3/.6 *(N6"0 , 3, N(N63 G6LO?&%6 G6%6+& .0
C+/6G8 +N6. 13 XVII +. ;0M31*+6+(.&3 16+/3"3. .65 1&+&%&-(1&& 1
33 1&%J.8" (.*/6G6L3..8" +%h&K.&3" . ( N%&™ (* K+%K3*1K, G6 " .3-
L&Q (+*6/(, - (U&™ 16(13.&3" (1) 6*\*6L6 0, (1.6L6 113. (/&K. E+*6/
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G6%(L(3* S*6 \*6 +(, -85 "673.* @&INO11&& 6 *6™, . (IN6%ING b611&K
-(&-*3/316+( - (&%& -3* + L%6?(%J .67 G6*3G%3.&&. R@31I +(, .6 -.(*J
1%3@0QM33: S*6 78 " 8 . & @3%(%&, N(N&3 7?8 01&%&K .3 G/30G/&.&" (-
%&, N%& ™ (* —\*6 , &+(K 10?1*(. 1&K, N6*6/ (K +13L@( G6@+3/ ,3.( &-"3-
.3.&K". =6\*6"0 .(" .0, .6, G/3,@3 +13L6, 1("&" G6.K*J, S*6 %0S-
U3: NGLO( N%& = (* *3G%33* &%& 96%6@(3*, 1S&*(3* (+*6/. Z. 0+3/3., S*6
&"3..6 (-*/6G6L3. .63 +6-@351*+&3 0@3/ , &+(3* R3"%Q 6* *6L6, S*6-
?86.( -316/+(%(1J +6S3/30.65 %3@.&N6+85 G3/&6@ 0, 3 + ?%& , (5-
U&3 1*6%3*&K. ;35S(1 "8 , &+3™ +\G690 S/3-+85(5.6 .&-N&9 16@3/-
,(-&5 ;Z,+ (*"61a3/3, 1S&*(3* (+*6/. ; , &L(K 6/L( . &S31IN63 *6G%&-
+6, S3%6+3N /3N6 . 1*/0&/03* (* " 61a3/0 G/6U%89, L6/ (-06 ?6%33 ?%(-
L6@(*-89 N%&™ (*&S31IN&I \G69. =6*6"0 S*6 &-+31*.6, ON(-8+(3*
(+¥6/,5*6+6+/373. (@&.6-(+/6+N6. 13.*/(18K ;Z,+ (*"61a3/3 ?8%(
+4-6 /(- 76%JU3 & G/6@ON*&+.61*] ?&61a3/8 ?8%(, 166*+3*1*+3. .6,
+6 " _6L6 /(- +8U3, S3" 135S(1.

=6 ".3.8&Q @/0L6L6 (+*6/&*3*.6L6 0S3.6L6 V.=. h3%3UN6
(2007) &-"3.3.&3 N%& " (*( 16-@(3* @%K b611&& — 1 0S3*6™ 33 L36L/ (-
a&S31INGL6 G6%6 , 3. &K, \N6 . 6™ &S3INGLE G6*3. 1&(%(, @3 " 6L/ (a&S31N&9
G/6?%3" & L36G6%&*&S3IN&9 &.*3/316+ — .6+0Q 1&*0(1&Q,
& /ON6+6@1*+0 1*/(.8 -36796@& "6 616-. (*J +(, -61*J L/KAOM&I G3-
/373, 1*6SN& -/3.8&K . (1&6. (%I -89 &.*3/316+.
‘ts.‘r.%t:I . . . . . . . . . .
08 | CpeAHeroAoBas TemMneparypa (PeKoHCTp.)
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b3-Q"&/0K +13 IN(-(. .63 +8U36? &-"3.3.&& N%&" (*( . ( - (-
U35 G%(.3*3 . ( G/6*K,3.&& "&%U%&(/@6+ %3* "6, .6 1"3%6 IN(-(*J,
S*661.6+.8"&G/&S&. (" & @6%L6+/3"3. .89 a%ON*O(1&5 N%& ™ (*( K+-
%KQ*1K /(-.6L6 /6@( 31*31*+3. .83 a(N*6/8 +.3U .35 1/3@8, N6*6/83
@351*+0Q* .3-(+&1&" 6 6* S3%6+3N(. X*& a(N*6/8 10M31*+6+(%& & @35-
1%+6+(%& . ( R3™%3 -(@6%L6 @6 G6K+%3 . &K S3%6+3S31IN6S 18&+&%&-(1&4.
Z .& @351*+0Q* & 135S(1,G6"&"6 . (U35 +6%&. 1/0L65 +6G/61, 01&%&-
%( %& (N*&+. (K @3K*3%J . 61*J S3%6+3N( + G61%3@ . &3 1*6%3*&K @351*+&3
\*&9 31*31*+3. .89 G/&/6@ .89 1&% &%& -3* H"3..6 . (\*6" +(, .6"
+6G/613 G/6&-6U3% G/& . 1&G&(%JI - 85 /(IN6% . 3 *6%JIN6 1/3@& 0S3.89,
.6&+.0%/& " &/6+6L6 166?M31*+(. #6%JU& . 1*+6 N%& ™ (*6%6L6+ + " &/3
1S&*(3* S*6 16+/3" 3. .63 G6*3G%3. &3 N%& = (*( - ( - (U35 G%(.3*3 +8--
+(.6.331*31*+3..8"&, (*39.6L3..8"& ((-*/6G6L3. .8" &) G/&S&. (-
"&, 1+K-(..8"& 1 S/3-+8S(5.6 (N*&+.65 @3K*3%J.61*JQ S3%6+3N(.
X*0 G6-&1&Q /7 (-03%K3* 26%IU(K S(1*J = &/6+6L6 1667M31*+( —6* G/ (-
+&*3%J1*+ " _6L&9 L610@(/1*+ @6 G/61*89 %QE@35. Z? \*6 " 1+&@3*3%J-
1*+0Q* +8+6@8 " .6L6S&1%3. .89 (+*6/&*3*.89 "3, 00.(/60.89 N6-
"&11&5,N6.L/3116+&N6.a3/3. 185, G61+KM3. .89 G/67%3 "3 &-"3.3-
&K N%& ™ (*(. F3@(+.6 V137&/.85 #(.N /(-+&*&K 6GO?%&N6+(% 1+65
@6N%(@ 6 ~&/6+6" /(-+&*&& & &-"3.3.&& N%& ™ (*( + 2010 L, L@3 S3*N6
IN(-(-6,5*6 «-3C,.9"; %" =) .IM"9" "6" 8,9"K3%61 .<";%"J = "5C"<3-
=><) %3 a"59" %" 0N, ;696 &3 C<";"9) 0.7°C; ,;%38, 0)K<,.) 0
3"5,.N"'<>C3<%68,0)N :36,00<"&>90 3" " M"9,0"M".8,J ;"1™ "9@%, -
."64&3C,.9";%"" .",9""6" C<60"96 8 <"¢8,5>C,0)P"%6E ""5C"<3-
"><) %3 Co3%" ™", *<, :%,866<>"5," C,0) P"6" " "5C"<3"><) 0 " "M"-
%6" .9";>E26N . "3 9"" 0<"&>90"3"" >0"96M"%61 ,Kh"53 0)K<,.,0,
0,&5,F%,, C<60";"" 8 C, ""C9"%W6E 3*5,.M"<) C93%" ") %3 5¢C
C, .<30%"%6E . ;,6%;>."<639@%,J "<,J. 1"9,0"M". "0, %68,:;3 %"
. 3986039,.0 . C, ""C9"%6"5 "38,:, 53.P"3K3 6 ":, N6&6M".86"
C,.9";.7061 5,>" F"."8, ,:<3%6M6™@ 0,85,F%,."6 <3806 "61.
7,908, C<6%1™6" %"&35";96""9@%)N 6 P6<,8,53.P " 3KI%)IN 5"<
C, .,8<32"U6E 0)K<,.,0C3<%68,0)N:36,05,F"" C,5,M@ 6¢K"F3 @
,C3.%,.%"J, .01&3%%)N . C, ""C9"%6"5 89653 "3» (1". 1(5*
http://www.un.org/russian/esa/worlddev2010.pdf).

V*6 ,3+/3"K@/0L&3 1G31&(%&1*8 .3 /(-@3%KQ* 6?M3G/& . K-
*65N6. 13G1&& & G6%(L(Q* S*6 16+/3"3. .63 G6*3G%3. &3 N%& ™ (*( K+-
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%K3*1K 31*31*+3..8" G/613116", & .3* @61*(*6S.6 0?3@&*3%J.89
@6N(-(*3%J1*+*6" 0, S*6 \*6 31*J /3-0%J*(* @3K*3%J . 61*& S3%6+3N(, G/&-
+30U35 N *(N . (-8+(3"6"0 G(/.&N6+6"0 \aa3N*0, .3L(*&+.6 +%&KQ-
M3=0 . (N%& " (* R3 ™ %&. F3%J-K .3 16L%(1&*J1K 1 +81N(-8+(.&3 " +3@0-
M3L6 /611851N6L6 1G31&(%&1*( + 62%(1*& a&-&N& (*"61a3/8 (N(@3-
"EN( N, 6.0/ (*J3+( 6*.61&*3%J.6 G/67%3 " 8 L%6?(%J.6L6 G6*3G-
%3.8K: «L .,F39"%6E, .96P8,5 K,90P>E <,90 0 <,. ™" 0%653%61 8
C<,K9"535 89653 = 3 .) :<396 <3896M%, :, <, ;3 .C"8>91 7 60%) " C<">0"-
96M"%61 6 3C,8396C = 6M".86" C<, :%,&) (%3C<65"<,-C,%,:, ~31%61
3<8"6M".86N5,<.86N9@;,00C"<0,J C,9,06%" ="8>2":, .~ ,9""61),
K93:,;3<18, " ,<)5C<,K9"53 " 683 645"%"%6J 89653 ~ 3, ./, <5>96<, -
03%%310 ™, <5" 8,%$"C$66 3% ™"<,C, :"%%, ,K>.9,09"%%, :, :9,K390%, :,
C,""C9"%61, .=393 ,."<)5 C<";5"",5 :",C,96"686» (1". 1(5*
http://www.nwicpc.ru/articles.htm). =6\*6 "0 13/J3-.83 "3/6G/&K*&K,
G6@6?.83&-+31*.6"0""&6*1N6 ™0 G/6*6N6%0, G6 1. & ,3.&Q +8?/616+
G(/.&N6+89 L(-6++ (*~61a3/01*/(.("& "&/( .3\aa3N*&+.8, 1S&*(-
Q* \*& 1G31&(%&1*8. C1%& 16+/3"3. .63 G6*3G%3 . &3 N%& ~ (*(+8-+(.6
G/8&/6@-8"& 1&%(" &, *6 . &N(N&3 01&%&K S3%6+3S31*+( GEN( -3 "6LO*
G6+%&K*J . (\*6* L%67?(%J .85 & 1%6, .85 G/61311. F3/30N6 1*6/6. . &-
N& (.*/6G6L3. .65 N6. 13G1&& G6*3G%3 . &K N%& ™ (*(, 16-. (*3%J .6 G/6-
*&+6@351*+0Q* . (0S.8" GOME&N(18&K™, G/6*&+6/3S(M&" \*65 N6 . 13G-
18&. «d ™, M>;,062%6», — L6+6/&* + .3@(+.3" &.*3/+JQ ,0/.(%0
«Wall Street» =\* h(5N%-, 1G31&(%&1* G6 N%& * (*0 &- H.1*&*0*( " (*6
+V(U&.L*6.3.«d™,:,0."K,196.0.HC, .9";%6" :,;) 89653~ ,9,:35,
8,",<)" W <3..53"<603E" C<,K9"5> 89653 " 6M".86N 685"%"%6J 0
3C,8396C"6M".8,5."69",."3%,069,.0.83F;)5:,;,50." "<>;%""
6 "<>;%"" C>K968,03"@ .0,6 <3K, ").d", %" C<,. ", .,5%6 " "90%31
C<387683, "™, 35,<39@%, ».

1/0L63 @3%6, S*6 " &/6+63 166?M31*+6 @6%, .6 ?8*J L6*6+6 N
@(%J.35U&" &-"3.3.&K" N%& " (*(, .3-(+&1&" 6 6* *6L6, N(N6+8 G/&-
S&.8\*&9 &-"3.3.8&5, G6IN6%INO &9 G61%3@1*+&K G/3@1* (+%KQ* 13/J-
3-.830L/6-8 @%K +13L6 S3%6+3S31*+(. =6 @(..8" *6L6 ,3V13"&/.6-
L6 #(.N(/(-+&*8&K «:9,K39@%," C, " "C9"%6" 896533 .,C<,0,F;3""-
.1685"%"%6"5 N3<38 " ""<3 <3.C<";"9"%61 ,.3;8,06>M32"%6"5 8. " -
<"B539@%)INC,:, ;%)IN 109"%6J, ~ 386N 838 &3.>N6, %30, ;%"%616 9".%)"
C,F3<). X6996,%) 9E;"J 0 :>. ™ ,%3."9"%% )N C<6K<"F%)N <3J,%3N
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6,."<,0%)N:,.>;3<."03N>"<3"1" .0,6;,530<"&>90"3""C,;h"-
53 ><,0%1 5,<1. T";%," %3."9"%6" 0 . " <3%3N U™<686, U&66 6 ;<>:6N
<":6,%3N 56<3 . 7,6 C'<"; >:<,&,J "<3:6M".86NC,.9";."06J 0,&-
5,F%,J :6K"96 ><,F3"0, C3;"%61C<,6&0, ;6 = "90%, . "6 ."9@.8,N, &1J-
. 70"%%,:, C<,66&0,;."036%3<3."3E2"JC<,K9"5) :,9,;3,%";,";3-
%61 6 K,9"%"J... X) ;,9F%) ;"J."0,03%@ .,05"."%,, C,.8,908>
685"%"%6" 896533~ " ", 8<666., &3 <3:603E26J ,K2" ;,. " ,1%6"
M™9,0"M". =03. *<,K9"53 6&5"%"%61 89653 3%" 5,F" " K) "0 <"P"%3
K"& ., "<>;%6M". " 03 . "<3%0:9,K390%,5 53.P " 3K" 0 $"9INC,0) P"-
%6l “%'<:, M"8T60%,. "6, <38<3K, "86 6 0%";<"%61 °8,9,:6M".86
ME. =N ="N%,9,:6J» (1. 1(5* http://www.siteresources.worldbank.org).
V G6@(+%KQM3 ™ ?6%JU&.1*+3 G/6™ 8U%3. .6 /(-+&*89 1*/(.
&-"3.3.8&3 Nb& ™ (*( /(11" (*/&+(3*1K N(N G3/+66S3/3@. (K G/62%3 ™ (,
N6*6/ (K */3?03* +131*6/6 . . 3L6 &-0S3.&K & /(-/(?6*N& @6%L6+/3"3.-
.89G/6L/ (" . ZS3+&@.6, S*6 + XXI +. (-*/6G6L3. .63 +6-@351*+&3 . (
N%& ™ (*& "3/8, . (G/(+%3..83 .(073.JU3.&3 . 3L(*&+.89 G61%3@1*+&5
\*&9 &-"3.3.8&5, 2000* + 13.*/3 +.&" (.&K +13L6 "&/6+6L6 166?M3-
1*+(. V%Q?6 ™ 1%0S(3, G6%(L(Q* " .6L&30S3.83, . (1*(%6 +/3"K 616--
-(*J, S*6 S3%6+3S31*+6 1*6%N . 0%61J 1 13/J3-.65 L%6?(%J .65 G/67%3-
"65. A/3720Q*1K @(%J -35U&3 &11%3@6+( . &K & /(-7 (?6*N( (@3N+(*.89
"6@3%35 &-"3.3.&K N%& " (*(, N6*6/83 G6-+6%K* .3 *6%JIN6 G/6L.6-&-
/76+(*J @(%J.35U33 /(-+&*&31678*&5, .6 & /(-/(?6*(*J "3/8 ?6/1?8
1.3L(*&+-8"& G61%3@1*+&K ™ & L%6?(%J - 6L6 G6*3G%3 . &K.

N
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A9303 2
[ITVTSYILAJYL “TAVLX KWYa ~TKL™VLIYa JVYZGKG

"'6LA( + 13/308.3 70-9 LL XX +. . (S(%61J 6S3/30. 63 LU6?(%J-
.63 G6*3G%3 . &3 N& = (*( - ( - (U35 Gl( . 3*3, /3-N6 G6+818%1K &.*3/31
0S3.89 N G/67%3 "3 +4&K . &K N%& ™ (*( - ( 2&61a3/0, S*6 1/(-0 G6@1*3L-
06 /(-.6L6 /60( &11%306+(.&K, + *6™ S&1%3 & a3.6%6LES3INGS.
A3G3/J + 16%&@-89 - (0S.89 , 0/ . (%(9 3 ,3"31KS. 6 GOPUENOQ*1K @3-
1K*N& 1*(*35, GB1+KM3.. . 89 +%8&K . &Q N& ™ (*( . ( *3 &%& &.83 6/L(-
.&-"8. =6 +13"0 "&/0 &11%306+(*3%& 1*(%& 01&%3. .6 /(-8IN&+(*J
1*(/83 a3. 6U6LES3ING3 . (2%Q03. &K, 161*(+%K*J &- .&9 = . 6L6%3* &3
/K08 & G60/6?.6 (. (%8-&/6+(*J. N6, .6 IN(-(*J, S*6 135S(1 + C+/6-
G3, E"3/&N3 & " (- (@3 . (P%QB(3*1K . (1*6KM&S5 a3. 6%6LES3INGS 20",
N6*6/85 G6*&96.. INO . (S&. (3* 69+(*8+(*J & b611&Q. ** (= &Mh( =(/ " 3-
1(. & A39(LINGL6 0.&+3/18*3*( + 1G31&(%J.6" 6?-6/3 (2006), G61+K-
M3. .6" \NGUBLESIING ™ & \+6%QI&6. .8" 6*+3*(", 6**35(3* S*6 &-
866 +8K+3 . . 89 3Q 13/J3-.89 GOP%EN(18&5 (1 1899 G6 2006 LL), N(L(-
QMEIILK +4&K . &K NU& ™ (*( - ( , &+6*.89 & /(1*3.&K, 349 (40%) GBK+&-
%81J + G3S(*& *6%JING -( G61%3@. &3 */& L6(. =6 33 (. . 8" (?216%Q*-
.63 26%JU&.1*+6 /(?6* 28%6 +8G6%.3.6 + ;3+3/.65 E"3/&N3,
:3+3/.65 C+/6G3 & b611&4.

-6L%(1.6 60.65 &- 613.6N, G/6+303. .65 =(/"31(., ?26%33 S3"
0 G6%B+&.. 8 (59%) &- 1598 &11%306+( . . 89 +8@6+ 1 *6SN& -/3 . &K +%&K-
LGKN%&™ (*( . (&9 , &-.J +8K+3.8 *3 8%& &. 83 &-"3.3.8K + &9 a3.6-
UBL&SIINGD K+%3. &K &%& /(1G/61*/(.3.8&, G/&"3/ .6 0 40% +&@6+
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62.(/0,3.( 1+K-J \*&9 &-"3.3.85 1 N%&" (*6". C1*J G/6L.6-8, S*6
N%&. " (*&S3INE3 &-"3.3.8K + 2%& , (5U&3 50 %3* *6LO* G61*(+&*J
BN6Y6 S3*+3/*& . (-3 .89 /(1*3.85& , &+6%.89 . (L/(.J+8"&/(.&K.
=6 613.N(" .3N6*6/89 053.89 N 2050 L 1 %&I( R3"%& "6, 3* &1S3--
0% @6 1 "%. . +&@6+ a%6/8 & a(0.8 (/&1. 32).

V 28+U3" ;6+3*IN6" ;6Q-3 & .8.3U .35 b6118& G/ (N*&S31-
N& +6 +139 -(G6+3@ . N(9 + 67K-(*3%J . 6" G6/KAN3 +3%(1J & 06 189 G6/
+303*1K *(N . (-8+(3" (K «_3*6G&1J G/&/6@8», +N6*6/0Q -(G&18+(3*-
1K /(-.6L6 /60( a3 . 6¥BL&S3IN(K &. a6/ = (18K. #8% G3/&6@, NBLA( \*(
&.a6/" (18K 62/(2(*8+(%(LJ & GOPHENG+(%(1J, .6 G6*6™ \*6* G/6-
1311 G61*3G3. .6 OL(L, & N 3. 6%6LESIING ™ /(?6*( " G3/31* (%8 6*. 6-
1&*J1K 13/J3- . 6. A3G3/J + bB118& +. 6+ +6-/6 , A(3*1K &-*3/31 N @( . -
8" " .6L6U3*.&9 "6.&*6/&.L6+, N6*6/83 G/301*(+%KQ* 16765 13.-
.0Q .(0S.0Q &.a6/" (18Q.
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CVYal YLIVYZGKG 1G NG KLl Ya

" +.3U.&" &%& \N-6L3..8"
a(N*6/( ", +%&KQM&" . (+/37K . (-
S(%( /(-+&*8&K /(1*3.85, 6*.61K*
G/6@6% , &*3%J.61*J @.K (a6*663/&-
60), *3"G3/(*0/0 & +%( , .61*] +6--
@09(. X*& a(N*6/8 +81*0G(Q* +
N(S31*+31&L. (%J.65&.a6/ " (18&6
161*6K.&& 6N/0, (QM35 1/308, =
N6*6/(K G6-+6%K3* 1&.9/6.8-&/6- => )
+(*3 /(-+8*83 /(1*3.85 1 G3/&60&S3IN& " & &-"3.3. &K " & G6L6A8.
;6L%(1.6 @(..8" Z.h. d35@3 (1997), +13 */(+K.&1*83 /(1*3-
-8&K, 6/6&-/(1*(QM&3 +-6.. (9 96%6@ . 6.6 & 0™ 3/3. .6L6 N%& ™ (*(, "6, -
.6 67T308.&*] + 2 L/0GG8, 6*%&S(QM&31K 9(/(N*3/6" \N-6L3. .6L6
NG . */6%K 1+3%3.8&K: /(1*3. 8K, N6*6/83 G3/396@K* N 1+3%3.8Q G/& @%& - -
.67 @.3(.(G/&"3/,60.6%3* .83 -%(N&) & .3 */320Q* G3/&6@( G6.& , 3-
8K *37G3/(*0/, & /(1*3.&K 1 G3/+&S.65 & +*6/&S.65 (@+65.65)
&.@ON1&35 1+3*3.8K (26%JU&.1*+6 = .6L6%3*.&9 */(+). G61%3@.&9
63/+&S. (K &.@ONI&K 610M31*+%K3*1K 613.JQ (N6/6*N&5 @3.J &/&%&
.&-N&3 *3G3/(*0/8), (+*6/8S. (K — + +313. .3-%3* . &5 G3/&6@ 1%3@0-
QM3L6 L6@( (@%&.. - 85 @3.J & 0"3/3. .6 +816N&3 *3*G3/(*0/8).

8:74; $.0<0: :=2=2(,"" .($?=3"A$ ?=BC=.(?E.0A$.65

F(*31.0Q 1+K-J . (S(%( & G/606% , &*3%J . 61*8& *(N&9 a3 . 6%6-
L&S31IN&D a(-, N(N /(1GOIN( . &3 GBS3N & 1+3*3.&3 1 *3" G3/(*0/65 +6--
B09( ON(-8+(Q* *.6L&3 &11%306+(*3%&. ;S&*(3*1K, S*6 /3(NI&K /(-
.89/(1*3.85 . (?6%33 /(. .33 . (1*0G%3.83+31.8 "6, 3* 6*%&S(*J1K +
~(+818 " 61*8 6* *8G( G3/860( &9 GBNGK & G6L6@S +-&" &5 13-6.. */6"3
*6L6, /K@ (+*6/6+ G6U%(L(3%, S*6 . (S(%6 (N*&+ .65 +3L3*(18& /(1*3.85
~(+818&* .3 1*6%ING 6* @.3+. 89, IN6%ING 6* . 6S. 89 *3*G3/(*0/ +6-00-
9(, IN6/61*8& G/6L/3+(.&K & +4(, .61*& G6S+8 +31.65. V NG6.&4 &
k<, .65 ""6/33 . (S(%6 1+3*3.8K 1%8+6+89 -(+&18&* 6* -&" .35 *3" G3/(-
*0/8 K. +(/K & +313. .89 *3"G3/(*0/ = (/*( & (G/3UK. ** G/&"3/0, 31%&
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*3"G3/(*0/( " (/*( O+3%&S&+(3*1K . (155, *6 1+3*3.&3 . (S&. (3*1K . (
3-40@.K/(.JU3. VE.L%&& G/&G6+8U3.&& /(. .35 +31.65 *3"G3/ (*0-
/8 +6-@09( . (1°; GOK+%3.&3 G3/+89 %&1*J3+ . (@073 . (P%QE(3*1K . (
6@.35/(.JU3G61/(+.3.&Q1 .6/765 (/&1. 33, 34).

175 - —0— 12467
75 —e—/8:
27.4 %

o 74T > ——:7C

I 747 We\—m—dmz__:
28.3 | . (20¢6
18.3
8.3 ‘/r_\

26.2 L L L L L !
1940 1950 1960 1970 1980 1990 2000

"$. 33. h.6L6%3*.33 &-"3.3.&3 1/30.&9 @(* /(1GOIN(.&K G6S3N
@3/3+J3+ + E . L%&& +6 +*6/65 G6%6+& .3 dd +. (C,: T. Sparks, R.Gill, 2001)

-6LU(1.6\*&" @(..8", & "3.3.8K"& *3"G3/(*0/8 +6-009( 1
K.+(/K G6 = (/* "6, .6 67TKL.&*J 60% +(/&(1&5 + @(*3 GOK+%3 . &K %&-
1%J3+0 00?2( + 13.*/(%J .65 E . L%&& -( G3/&6@ 1 1947 G6 1996 LL Z13-
_JQG6 , 3*3. &3 %&1*I3+ ONU3 . ( G(JIS(*6L6 & L& .NL6 G/6&19608* G6-, 3
.(2-70.35G/& G6+8U3.88& *3"G3/(*0/8 .(1°;.V F6/+3L8& 0 " .6-
L&9 @/3+31.89 /(1*3.&5 . (S(%6 /(1GOIN(.&K GBS3N (1*(/*6+(K B(*(
/61%() + - . (S&*3%J .65 "3/3 -(+&1&* 6* *3"G3/(*0/ +6-009( + (G/3%3.
C1%8 @%K /( . 6 1+3*OM&9 (%3M& .. ( 628N. 6+3. . (K, N6-JK &+() & /(1GO1-
N(QM&IILK (1%&+() /(1*3.85 2(-6+(K *3*G3/(*0/( @K 1*(/*( G/&96-
B&*J1K - ( . (SC%6 (G/3UK, *6 %K G6-0 . 6 /(LGOIN(QM&IIK (K13.J 678N-
.6+3..85) — . (13/30&.0 (G/3%K.

V $3/7 (&8 1*(/*6+(K @(*( /(1GOIN(.&K GBS3N 0 L/OU & K?-
%6.J G/896O&*1K . ( 26%33 /(. .&3 1/6N& — 11 = (/*(, -( 40 @.35 @6
~(143*(.&K L/OU & -( 46 .35 @6 -(1+3*(. &K K2%6.J. =/606% , &*3%J-
L61%] /(~+8*&K\*&9 /(1%3.85 + $3/ " (. && . (0+3 .303%& N6/6S3, 53" +
F6/+3L8&. X*6 1+4K-(.6 1 *3", S*6 + 26433 Q , . 89 /3L&6. (9 +313. .KK
*3%G3/(*0/( +6-009( - . (S&*3%J .6 +8U3, S3" + 13+3/.89.
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24.3 s s s s s )
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234 . . aee °
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7(0(
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0 2 4 6 8
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"$. 34, ;+K-J 1/6N6+ 1+3*3.8K @0?( 1 -&" .3-+313..35 *3"G3/(*0/65
+6-009( + E . L%&& (C,: T. Sparks, 1999)

293 ,3.83 -( L/6N(" & 1+3%3 8K /(1*3.85 (28*6"6.&*6/&.L) +
_3N6*6/89 1*/(. (9 "&/( +303*1K 0,3 .( G/6*K,3.&& .31ING%IN&D
1%63%85. ** G/&"3/0, + NG6.&& +/3"K . (S(h( 1+3*3.8K -.("3.8*65
1(NO/8 @6NO™3.*(%J.6 /3L&1*/&/03%1K 1 IX +., ( + "'&*(3 — 1 XI +.
V NG6.8&& LINO/( /(L1+3*(%( /(-6 + IX & . (S(%3 d +., N6LO( 01*( . 6-
+81K 6% .61&*3%J 6 *3G%85 G3/&60. =6-,3 . (1*0G&H6 G696%6A( - &3
G6S*& . (400 %3*, + /3-0%J*(*3 @(*8 143*3. &K +&U . & 6*60+& . %&1J +
1/30.3" .(5-6 @.35.V NG6.&& + G3/&6@ 1 1953 G6 1987 LL 143*3.&3
0 /K@( /(1*3.&5 17 31*&%61J - ( 76%33 G6-0.&3 @(*8 (. ( 0.6-1.8 @.K -(
@31K*&%3*83), .6 + G61%30 . 33 A31K*E%3*&3 G/6UUBLE 1+6%3*&K + 1+K-&
1 G6*3G%3.&3" NI&™ (*( + V61*6S.65 E-&& G/6K+&H(LJ *3.03. 18K N
26133 /(. .30 . (S(H0 143*3.8K. V ""&*(3 + . (1*6KM33 +/3"K 143*8
18/3.8&, G3/18N( & (?/&N61( /(1GOIN(Q*1K + 1/30.3" . (*/&@.K /(.-
U3, S3" +50-3 LL G/6U%6L6 1*6%3*EK.

V /K03 1*/(. R(G(@.65 C+/6G8 G/6@6%,&*3%J.61*]
a3.6%6LES3INGD . (?%QE@3.8&5 %&UJ &.6LO( B61*&L(3* 250 %3*,
S(M3 — 100-150 %3* & "3.JU3. ;6L%(1.6 \*&" @(..8" @%K " .6L&9
/(1*3.85 -(/3L8&1*/8&/6+(.6 26%33 /(. .33 (. ( 1.4-3.1 @K - ( @31K*&%3-
*83) . (S(6 143*3.8K & /(IN/8+( . &K GBS3N, 61673 . 6 \*6 G/6K+&%61J
+ G61%30. &3 @+( O3LK*QU3*EK. V %6, 3 +/3"K 1/30.&3 O(*8 /(IN/(IN&
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%&1*+8 0 .3N6*6/89 +&@6+ @/3+31.89 /(1*3. &5 10+& . O%&1J . ( 76%33
G6-@.33 +/3"K. H-+31*.85 \1*6.1N&5 a3.6%6L b. E9(1 1 N6%%3L("&
1/(+.&% " .6L6S&1%3. .83 @(. .83 G6 &-"3.3.&Q 1/6N6+ . (S(%( 1+3*3-
.&K .3N6*6/89 +&@6+ /(1*3.&5 + R(G(@.65 & V61*6S.65 C+/6G3 . (
G/6*K,3.&& G6S*& 50 %3* — 1 1951 G6 1998 LL (/&1. 35).

Bl 07--05 MM -03--02
B -06--05 [ -0.2--0.1
B 05-04 [ -01-0
B 04-03 [ 0-01
® p<005 [ 01-02
| Outof interpolation area

¥

"$. 35. H-"3.3.&3 . (S(%( /(1GOIN( . &K G6S3N 0 26/6@(+S(*65 23/3-8 +
/(-.89 S(1*K9 C+/6G8 + G3/&6@ 1 1951 G6 1998 LL (%3 83<™" <3&%h,J
6% " "%.60%, . " @E $0" "3 C,8343%) ,K93.76, 08, , <IN , "5"M"%3
= USEL 8 K, 9™ <35> — $67°<) ., &%38,5 “— 6 C,&;%"5> — .,
8%38,5 “+7 %3N39> A%, ~A38); $6°<) LK, &U3MIE " 0"96M6Y> .52 %61
~M6.9, ;%"J &3 :,;; M"<h)56 8<>F8356 >8343%) <3J,%), :;"
%3KIE ;393.0 &%3M6531 = "%;"%$61; C, : R. Ahas 6 ;<. 2002)

H11%306+(*3%& 6?. (/0, &%&, S*6 + R(G(@-65 & m3.*/(%J .65 C+/6G3
0?26%JUS.. 1¥+( +8@6+ +313. .&3 a3.6a(-8 -("3*.6 1" 31*8%&1J . ( 26433
/(. .83 0(*8 (+ 1/30.3" .( 4 .303%&), *6LA( N(N + V61*6S .65 C+/6G3
6.8 .3 &-"3.8%&1J &%&, .(676/6* 6*60+&.M&1J . ( 26%33 G6-0.&3
1/6N& (@6 @+09 .303%J). b(.JU3 +13L6 1*(%& /(1GOIN(*J1K GBSN&
+ R(G(@.65 C+/6G3 & + #(%*&51IN6" /3L&6.3 0 %3M&. 8, ( GEK+K*J1K
143*8 0 ™ (*J-&-" (S39& (. ( 0.3-0.4 @.K -( L6@).

b(. .33 . (1*0G%3.&3+313. .&9 a3.6a(- +R(G(0.65 & m3. */ (%J-
.65 C+/6G3 &11%306+(*3%& 1+K-8+(Q* 1 S(1*8" + G61%30. &3 @31K*&-
U3*8K G/89606™ *3G%89 +6-00U . 89 " (11 +6-009( 1 E*h( . *&N& + -&" -
.3-+313. .85 G3/&60. VV *6 +/3"KN(N . ( /(1*3. &K + V61*6S. 65 C+/6G3
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10M31*+3. .63 +%&K . &3 BN(-8+(3* G/&96@ 96%6@.6L6 +6-@09( 1 13+3-
/6-+61*6N( G/& 01*(.6+%3.8& ;&?&/IN6L6 (- *&1&N%6. (. V X1*6.8&
-(S(%6 143*3.8&K 0 * .6L&9 +&@6+ /(1*3.&5 -( 78 %3* (1919-1996) 1" 3-
1*&%61J . ( 26%33 /(. .&3 @(*8, + 1/3@.3" .(3-14 @.35. F(&?6%JU33
173M3.8&3 (. (14 @.35) ?8%6 -(/3L&1*/&/6+(.6 0 +3*/3.&18 @02/ (+-
.65. =/&S3", + G/&?/3, .89 /3L&6.(9 1 ?6%33 “6/IN&" N%&" (*6"
&-"3.3.83 1/6N6+ 1+3*3_.8K G/6&196@8%6 + @+( /(-( ?81*/33, S3*
+ * (*3/&N6+65 S(1*& X1*6. &8..

V H1G(.8&&, . (S&.(K113/30&.8 70-9 LL dd +., 1/6N& GBK+%3-
8K %&1*J3+, +313. .33 1+3*3.&3 & %3*.33 16-/3+(.&3 a/ON*6+ (G%6-
@6+) 0 */39 @31K*N6+ +&@6+ /(1*3.85 10M31*+3. .6 1" 31*&%&1J
.( ?6%33 /(..&3 @(*8. Z@.(N6 @%K 613..3L6 1+3*3.&K /(1*3.85
& 16-/3+(.&K a/ON*6+, ( *(N, 3 %&1*6G(@( .3 ?8%6 +8K+%3.6 N(N6L6-
%&7?6 -. (S&"6L6 */3.@( (/&1. 36).

=6 @(. .8" &*(%JIK.1IN&9 &11%3@6+(*3%35 . ( 6. ; (/@& .8&K 0/6-
+3.J 61(@N6++*353.&3 31KI( G3/3@ . (S(%6™ 1+3*3.8K /(1*3.8&5 = (%6
+9%8K% . (1/308-3" .6"6/1IN&3 +&@8, .6 6N(-8+(% -( " 3*.63 +%&K.&3 . (
&.*/6@01&/6+(. .83 (-(+3-3..83) +&@8 /(1*3.&5. A(N, .(G/&"3/,
-(109( + G/3@U31*+0QM&5 " 31K "6L%( ?8*) G/&S& .65 26%33 /(. .3L6
143*3.8K 0 &+8.

V 13%6 " +R(G(@.65 C+/6G3 + G3/&6@ 1 1969 G6 2000 LL . (S(%6
/(~+&*&K " .6L&9 +&@6+ /(1*3.85 10+&.0%61J . ( ?6%33 /(. .&3 @(*8
(+1/3@.3" .( 9 @.35, *3. .( 3 @.K -( @31K*&%3*&3), + *6 +/3"K N(N
1/6N& 6N6 . S(- &K &9 /(-+&*&K &-"3.8%&1J = (%6. V /3-0hJ* (*3 G/606%-
,&*3%J.61*J +13L6 13-6.( /(-+&*&K " .6L&9 /(1*3.&5 0+3%&S&%(1J
+1/30.3" .(11@.35NN6. 10G/6U%6LE 1*6%3*&K. 1%&*3%J.85 "6.&-
*6/&.L (11808 L) -( 1+3*3.8&3" N6. IN6L6 N(U*(. (+ B3.3+3 (/"+351 (-
/8K) GBN(-(%, $*6 @6 1920 L @(*8 /(1GOIN(.&K G6S3N G/&960&%&1J +
1/3@.3" .(N6.31 *(/*(,N2000L 6.8 1"31*&%&1J . (13/3@&.0 a3+/(-
%K, (+6*@3%J .83 L6@8 @(,3 - ( - (S(%6 K.+(/K (/&1. 37). ;*6%J 10M3-
1*+3. .85 10+8L . (S(h( /(-+8&*&K 0 N(U*(.( ?8% 1+K-(. .3 *6%IN6 1
6?M& " G6*3G%3.8&3" N%& ™ (*( + C+/6G3, .6 & 1 &INO11*+3. .8~ 0+3%&-
S3.8&3" *3"G3/(*0/8 +6-009( + L6/6@IN&Y 01%6+&K9.

V ;NE ("3/&N(. IN&3 811%3@6+(*3%& h. E?0-E1(? & @/. (2001)
G/6( . (%&-&/6+(%& 1/6N& G3/+6L6 1+3*3_8&K 0 100 +&@6+ /(1*3.&5 +
/(56.3 V(U&.L*6.( .( G/6*K,3.&& 30 %3* (+ G3/&6@ 1 1970
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"$. 36. h.6L6%3* KK @&.("&N( 1/6N6+ a3.6-
%6L&S3IN&S K+%3_.&5 0 /(1*3.&5 + HIG(.&&:
1 - /(1GOIN(.&3 GB6S3N, 2 — +313..33 1+3*3.4&3,
3 - 613..33 1+3*3.4&3, 4 — %3*.33 G%6@6.6U3-

~ .&3,5-613..33 G%6@6.6U3._&3, 6 — %&1*6G(@,

Albhowsea

7 - G/6@6% , &*3%J.61*J +3L3*(1&& (M6.93 %3
0"<™6839@%,J ,.6>834)03E" .5"2"%6" .<,8,0
$0" " "%61 %3 K,9"" <3%%6" — $67°<) ., &%38,5
“—“6K,9" C,&;%6" -+ ;3");C,: 0. Gordo,

1900

1950

2000

2050

1 4
J Sy
‘L\ Fal
Al
ot Wy
o W
J.J. Sanz, 2005)
3 e
- ,"v .k
"-\'\a\._‘_f"g WY L
4 ~
AN T
"R
’< 2 N
T
5 35
J-"\._ __‘.- ‘HF._- ;\. f . 134
A AW '.\_.p" ! i‘ 243
Y 43
o
6 ..-'“*._xﬂ N 122
n-_lH WA r-.-"‘x
e Y %J M) 231
“H 3.1
Vel A 14.12
Y A 1750 1800
1 |

1960

19860

2000 B, Clot, 2003)

"'$.37. . 6L6%3* . &3 &-"3.3.8K 1/6N6+ 143*3.8K
1 N6.IN6L6 N(U*(.( + B3.3+3 (C,: C. Defila,

G6 1999 LL). 89 +&@6+ ?8%6 +8K+%3.6 -. (S&"63 173M3.&3 1/6N6+
143*3. 8K . ( 26%33 /(. .&3 @(*8, +1/30.3" — . (4.5 0.K. #6433 /(. .33
143*3. 83 0 &11%306+( . . 89 +&86+ 28%6 . (G/K"0Q 1+K-( .6 1 0+3%&S3-
.83 "&.&" (%J.65 *3"G3/(*0/8 +6-009(. A6%JING 0 6 &11%306+( . . 89
+806+ 28%( -(/3L81*/&/6+(. (- (S&" (K *3.@3. 18K N ?6%33 G6-0.3"0
143*3.8Q, + 1/30.3" .(70.35.V -(G(0- 65 S(1*& ; 7~E 16+&L N 26%33
/(..370 143*3.8Q (.( 2-3.8 @.K -( @31K*&%3*&3) 8% 62.(/0,3. 0
628N.6+3. .65 18/3.& & 0409 +806+ , & " 6%61*&. V QL6--(G(@. 65 S(1-
*& 1 NE (E/8&-6.(, FIQ-N3NL&NG, '6%6/(06 & k*() . (&?6%IU33
G6*3G%3. &3 -(/3L&1*/&/6+( .6 + 19531956 & 2000-2003 LL V /3-0%J-
*(*3 &---( 18%J . 65 -(109& + \*& G3/&608 G6L&2%6 26%33 90% §3/3+J3+
60.6L6 & (=3/&N(.IN&O +&@6+ 161.8, 06" &.&/0QM3L6 + &11%3@03-
"89 /(56.(9. =/&S3", + 50-3 LL ?6%JU3 G6L&?(%6 1*(/89 §3/3+J3+
(+ +6-/(1*3 26%33 100 %3*), *6LA( NN + G61%3@. 33 G6*3G%3 . &3 L&
@3/3+JK /(-89 +6-/(1*6+ & /(- =3/ (. V "*(. (83 (E%I?3/*() &11%306+(-
*3%8 *6,3 62.(/0,&%& *3.03.18Q N 26%33 /(..370 143*3.8Q
0 . 3INGU%INED +&06+ /(1*3. &5. F(&?6%33 18%J . 6 \*6 28%6 +8/(, 3.6 0
618&.8 — 1/6N& G6S*& -( 1%6 %3* (1900-1996) 1" 31*&%&1J . ( 26 .35
(/&1. 38). X*6 2816 1+K-(.6 1 G6+8U3.&3" *3G3/(*0/8 & S(1*6*65
G/8&960( *3GUBL6 *353. &K X%hJ-F&. J6 + &11%3003" 6" /3L8&6.3.

"$.38. h.6L6%3*.&3&-"3.3.8K
+313. .89 1/6N6+ . (S(%( 1+3*3. 8K
61&.8&-&" .3-+313. .&9*3"G3/(-
*0/ (a3+/(%J-(G/3%J) + **(.(@3
(M6.93 %3 0"'< " 6839@%,J , .6 >83-
&)03E™ .5"2"u6" .<,8,0 $0" " "-
%61 %3 K,9"" <3%%6" — $67°<) .,
4%38,5 “—“ 6 K,9"" C,&; %6" -+
;3"); C,: E.G. Beabien, H.J.
Freeland, 2000)




H11%306+(*3%& + E+1%/ (%88 *(N , 3 +8K+8%& +%8K . &3 &-"3.3-
_GKNU&™ (*( . (1/6N& 1+3*3_8K " .6L&9 +8@6+ /(1*3.85. Z . & 6?. (/0-
, 88, S*6 056 +&@6+ /(1*3.&5 + U*(*3 VEN*6/8K . (G/6*K , 3.8& G61-
%30.89 22 %3* - (" 3*.6 10+&. %&1J O(*8 . (S(%( 1+3*3.8K. 24 +&@6+
6.& 1731%60&1J . ( 76%33 /(. .&3 @(*8 (+ 1/30.3" .( @+3 .303%&), O
/0L&9 — . ( 76%33 G6-0.&3. R( G3/&60 &11%3@6+( . &K (1983-2004 LL) +
E+1%/(%8& . (PHQO(%61J 13 . (8&26%33 *3G%8Y %3*. ;G318 (%E1*8 1S&-
*(Q* S*6 + E+1*/(%&& = .6L&3 +&08 96/6U6 (A(G*&/6+(.8 N /3-N&"
NG%3?( . &K ™ N& ™ (*(.

T 13%JQ +8K+3. &K 1*3G3. & +h&K. &K No&™ (*( . ( /(1*3.8K +
/(-.89/3L&6. (9 61188 =8 &1G6%I-6+(%E. = . 6L6%3* . &3 a3. 6%6LES31-
N&3 . (P%Q03. &K -( 1/6N("& 1+3*3_&K, GBY3. &K & %&1*6G(06" 0 /Ka(
+806++ . 3INGHINED -(G6+30 . &N(9. 1 (. . 83 28M%8& %Q?3-.6 G/3061*(+-
%3.8 . (" 16*/00.&N(" & -(G6+30.&N6+. #8% G/6+3@3. @3*(%J. 85 (. (-
8- @6%L6+/3"3. .89 */3.@6+ (1 1970 G6 2000 LL) 1/6N6+ . (S(%( 1+3-
*3.8K & /(1GOIN(. &K GBS3N 0 *(N . (-8+(3"89 &.0&N(*6/.89 +&06+
/(1*3.85 . (6L/6" .65 *3//8*6/88&—6*"" (/3488 @6 /(%(. AN, 3 ?28%(
+8K1.3. (1*363.J 1+K-& a3. 6a(- \*&9 /(1*3.&5 1 %6N(%J . 8 & +313. -
.&"8&*37G3/(*0/(" & +6-009( & L%6?(%J . 8" & G6L6G. 8" & &.OINL(" &
E. (%&- GBN(-(%, S*6 1/6N& 143*3. 8K /(1*3.85 . (S&"6 1" 31*&%&1J .
26%33 /(. .&3 1/6N& + **(/3%&& (O 73% &11%306+(. .89 +&@6+) &
+ E/9(.L3%JING5 62%(1*& (0 57%). Z@-.(N6 .( k,.6" /(%3
+HRI"3.ING" -(G6+30 . &N3 0 GEA(+UKQMS3LE 26%IUS. . 1*+( &11%306+( .-
.89 +806+ /(1*3.85 .3 G/6&-6U%6 10M31*+3. .6L6 & "3.3.8&K 1/6N6+
&9 1+43*3.&K.

V H%J "3, IN6 " -(G6+30 . &N3 a3 . 6%6L&S3INES - (P%QE3. &K G/6-
+6@K*1K G6 G/6L/(" 3 «_3*6G&LJ G/&/608» 11937 L Z@. (N6 %&UJ 1
1972 L 6.& 1*(%& /3LO%K/ . 8™ & H%J " 3. IN&S -(G6+30. &N /(16646 , 3.
+Q, .6%(3, .65-6.3++61*6S.89G/30L6/IKI k<, .6L6 /(%(. ""%&" (*
-31J 073/3. .6 N6.*&.3.*(%J.85, 1 /3-N&"& N6 . */(1*(" & *3"G3/(-
*0/8 & O+h( , .3.8K, N6/6*N&™ %3*6™ & 1.3, .65 -&"65. A3"G3/(*0/-
.85/3,&" /3-N6 "3.K3*1K + -(+&1& " 61*& 6* /3%J3a(. V13L6 + N(S3-
1*+3 a3 6%6LESIINGD &. BEN(*6/6+ + H%JI " 3. IN6" -(G6+3@.&N3 . (&
286 +82/(.6 9 +806+ */(+K.&1*89 & @/3+31.89 /(1*3.&5, a3.6a(-8
N6*6/89 %h0SU3 +13L6 /3L&1*/8/0Q*1K & 18L . (%&-8/0Q* 6 . (1*0GHS3-
.88 166%+3*1*+0QM&9 13-6 . 6+. H.*3/31.6, $*6 0 26%JU&. 1*+( &11%3-
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*$.39. H-"3.3.&K 1/6N6+ /(1GOIN(. &K G6S3N 23/3-8 . (k, .6" /(%3
& + E/9(.L3%JING5 62%.

"'$. 40. N .6L6%3*.&3 &-"3.3.8K 1/6N6+ 143*3.8K " (*J-&- " (S39& . (
k,.6" /(%3&+E/9(.L3%JING5 67%. (C,: b.R.A,<;6"%8,, Q.H.R,8,9,0,
2009; R.W. )8,03, %",C>K968, 03%%)" ;3%%)")

@6+(. .89 */(+K.&1*89 & @/3+31.89 +8@6+ /(1*3.85 + HH%JI"3.IN6"
~(G6+3@.&N3 . (P%HQ@(%&1J -. (S&*3%J. 83 "3,L606+83 a%ON*0(18& +
1/6N(9 - (S(%( 1+3*3.8K & /(1GOIN(.&K G6S3N 1960.83 1 *(N6+8"& +
=&.3,IN6" -(G6+3@.&N3 + E/9( . L3%JINGS 62%(1*& (/&1. 39, 40).
V3%&SE . ( \*&9 N6%32( . &5 ?8%( 6@&. (N6+65 N(N 0 /(. .3-, *(N
§0G6-0.3+313. .&9 /(1*3.85.b(-.&1( *3,@01("65 /(. .35&G6-0.35
/3L&1*/ (1835 . (S(h( 1+3*3.8K 0 /(. .3+313. .3L6 +&0(~ " (*J-&-" (S3-
98 — & G6-0.3+313. .3L6 — 2/01 . &N& — 161*(+&%( 24 @.K. F(S(%6 G8%3-
.&K 628N.6+3. .65 161.8 *(N, 3 18%J.6 +(/I&/6+(%6 + /(-.83 L6@S.
Z*10%1*+83 @61%6+3/ . 89 6*%&SES5 + 1%3G3. & +(/&(18& 1/6N6+ . (S(%(

89



143*3. 8K & /(1GOIN(. &K GBS3N 0 /(. .3- & G6-0.3+313. .&9 /(1*3.&5
62TKL.K3*1K *3", S*6 + H%J "3.1N6" -(G6+3@.&N3 G6@3N(@. 83 +313.-
_&3*37G3/(*0/8 +6-G09( 1 N6. 1( " (/*( G6N6.31 ™ (K &" 3%& 196@.0Q
+3%8S&.0 "3, L6@6+89 akON*O(185. ;&%J.83 "3 ,L606+83 +(/&(18&
(PHQB(%&LI .3 *6%ING + 1/6N(9 1+3%3.8K /(1*3.&5, .6 & + 1/6N(9
G6., 3%*3. &K & 6G(@( . &K %&1*+8 0 23/3-8 G6+&1%65 & GOULL*65 & 9+6&
01&28/1N65 %h81*+3. .&18.

E. (%8&- */3.06+ 1/6N6+ 1+3*3.8&K & /(1GOIN( . &K GBS3N GBN(-
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