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13+3/6-+61*6N( .( QL6--(G(@, G/696@&* *(N .(-8+(3'85 #3%6'6/6-
#(%*&51N&5 G/6%3*.85 GO*J @%K '.6L&9 +&@6+ G*&I. h(116+63 N6%J-
I3+(.&3 G*&I .( N613 ?8%6 .(%(,3.6 3M3 + .(S(%3 G/6U%6L6 +3N(
.3'3IN&'& 6/.&*6%6L('&, +6-L%(+%K3'8'& G/6a3116/6' H69(.316'
A&.3'(..6', N6*6/85 '.6L&3 L6@8 +6-L%(+%K% G3/+OQ + $3/'(.&&
6/.&*6%6L&S31NOQ 1*(.I&Q + b611&*3.3 (.8.3 G61. b8?(S&5). A&.3-
'(.. 16+3/U3..6 +3/.6 6I3.&% -.(S3.&3 @%K G3/3%3*( G*&I @%&..65
& O-N65 G6%61N& 1OU&, -(,(*65 '3,@O #(%*&51N&' '6/3' & "O/U1-
N&' -(%&+6', & ON(-(% .( .36?8S(5.6 ?%(L6G/&K*.83 +6-'6,.61*&
\*6L6 '31*( @%K @%&*3%J.89 .(?%Q@3.&5 & &11%3@6+(.&5 G3/3%3*6+
G*&I. Z16?83 L36L/(a&S31N&3 O1%6+&K + 16S3*(.&& 1 G/3&'OM31*+(-
'& @Q..6L6 %(.@U(a*( 1 3L6 G6 ?6%JU35 S(1*& /3@N65 /(1*&*3%J.61-
*JQ (&, 166*+3*1*+3..6, ?%(L6G/&K*.8'& +6-'6,.61*K'& @%K +&-O-
(%J.89 .(?%Q@3.&5) G6-+6%&%& .3'3IN&' 6/.&*6%6L(' +8K+&*J .(
"O/U1N65 N613 *(N&3 '(116+83 G3/3%3*8 G*&I, N(N&3 .3 O@(+(%61J
.(?%Q@(*J + @/OL&9 /3L&6.(9 C+/6G8.

;%3@OK */(@&I&K' .3'3IN&9 6/.&*6%6L6+, G6 /(1G6/K,3.&Q
EN(@3'&& f(ON ;;;b + 1956 L. .( "O/U1N65 N613 + G61. b8?(S&5 ?8%(
6/L(.&-6+(.( #&6%6L&S31N(K 1*(.I&K, 61.6+.8' .(G/(+%3.&3' &11%3-
@6+(.&5 N6*6/65 1*(%6 &-OS3.&3 '&L/(I&5 G*&I. =6@ /ON6+6@1*+6'
G/6a3116/( _.Z. #3%6G6%J1N6L6, &-+31*.6L6 OS(1*.&N( G6%K/.89 \N-
1G3@&I&5, ?8%& 1G/63N*&/6+(.8 & G61*/63.8 6L/6'.83 1T3'.83
%6+OUN& (@6 17 ' +816*65, 30 ' U&/&.65 & 70 ' @%&.65), 6/&3.*&/6-
+(..83 1+6&' +96@6', + N6*6/85 '6L ?8 -(%3*3*J '(%3.JN&5 1('6%3*,
.( 13+3/6-+61*6N &%& QL6--(G(@ + -(+&1&'61*& 6* 13-6.(. _6+OUN&
3,3L6@.6 O1*(.(+%&+(Q*1K 1 N6.I( '(/*( G6 .6K?/J +6* O,3 ?6%33 50
%3*, .3+-&/(K .( 1'3.O G6%&*&S31N6L6, \N6.6'&S31N6L6 & G/&/6@.6L6
N%&'(*( + .(U35 1*/(.3. C,3L6@.6 + \*& %6+OUN& G6G(@(3*1K .31N6%J-
N6 @31K*N6+ *81KS G*&I (/3N6/@ 108 *81KS), N6*6/89 6?K-(*3%J.6 N6%J-
IOQ*, &-'3/KQ* & +-+3U&+(Q* 16*/O@.&N& 1*(.I&&. V /3-O%J*(*3 +
.(1*6KM33 +/3'K + /(1G6/K,3.&& ?&61*(.I&& &'33*1K 6L/6'.85 G6
6?T3'O (6N6%6 3 '%.. 6N6%JI6+(..89 616?35) ?(.N @(..89 N6%JI3+(-
.&K. X*6 616?85 -6%6*65 a6.@ .(OS.89 @(..89, N6*6/8' ?O@3* G6%J-6-
+(*J1K 3M3 .3 6@.6 G6N6%3.&3 OS3.89.

#6%JU&3 %6+OUN& «b8?(S&.1N6L6 *&G(», 16-@(..83 .( "O/U-
1N65 N613 + 1957 L., G6-,3 ?8%& G61*/63.8 + X1*6.&&, _(*+&&, _&*+3,
=6%JU3, .( _(@6,1N6' & `O@1N6' 6-3/(9, .( /. C.&135, .( L6/.6'
G3/3+(%3 `6NG(N + "(-(91*(.3, +  N/(&.3 G6@ "&3+6' & @(,3 + H-/(-
&%3 + X5%(*3. V /3-O%J*(*3 '8 &'33' +6-'6,.61*J 1/(+.&*J @(..83,
16?/(..83 .( 6L/6'.65 *3//&*6/&& .( G/6*K,3.&& .31N6%JN&9 @31K-
*&%3*&5 6@.&' & *3' ,3 '3*6@6', S*6 S/3-+8S(5.6 +(,.6 @%K /3G/3-
-3.*(*&+.65 6I3.N&, N(N S&1%3..61*& /(-.89 G6GO%KI&5, *(N & 1/6-
N6+ 13-6..89 K+%3.&5 O G*&I &- /(-.89 /3L&6.6+.
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 "$.  1. "/OL6+6/6*  +6@8 +
(*'61a3/3

A9303 1
,VYZGK IG ?LZVL

f(ON(, &-OS(QM(K N%&'(* .( R3'%3, .(-8+(3*1K N%&'(*6%6L&-
35. X*6 6@.( &- @/3+.35U&9 .(OS.89 @&1I&G%&.. "%&'(*6%6L& -(.&-
'(Q*1K 6G&1(.&3' & N%(11&a&N(I&35 N%&'(*6+ R3'%&, &-OS(Q* &1*6-
/&Q N%&'(*(, (.(%&-&/OQ* G/&S&.8 3L6 &-'3.3.&K & /(-/(?(*8+(Q*
/(-.65 1%6,.61*& '6@3%&, N6*6/83 + N(N65-*6 '3/3 '6LO* G/3@1N(-
-(*J ?O@OM&3 &-'3.3.&K N%&'(*( .( .(U35 G%(.3*3.

'KT KGJTL JVYZGK Y ]LZ TI TKVY]GLK^a TK `TSTXf

H-+31*.85 6*3S31*+3..85 N%&'(*6%6L C.=. #6/&13.N6+ + 1+635
.(OS.6-G6GO%K/.65 N.&L3 «"%&'(* & @3K*3%J.61*J S3%6+3N(», &-@(.-
.65 + 1982 L6@O, G&U3*, S*6 *3/'&. «N%&'(* (L/3S. klimatos)» ?8% ++3-
@3. + 6?&96@ @/3+.3L/3S31N&' (1*/6.6'6' $&GG(/96' 3M3 @6 .(S(%(
.(U35 \/8. V *3 @(%3N&3 +/3'3.( G6@ N%&'(*6' ?ON+(%J.6 G6.&'(%1K
.(N%6. 16%.3S.89 %OS35 N G6+3/9.61*& R3'%&. =/3@1*(+%3.&3 6 *6',
S*6 N%&'(* 6G/3@3%K3*1K +816*65 16%.I( .(@ L6/&-6.*6'  L61G6@1*+6-
+(%6 @6 N6.I( XVIII +. =6-,3 .6+63 G6.K*&3 N%&'(*( ?8%6 1a6/'O%&-
/6+(.6 E. $O'?6%J@*6' + 1831 L. & U&/6N6 &1G6%J-6+(%61J + 3L6 N.&-
L3 «"61'61». =6 $O'?6%J@*O, N%&'(* – \*6 1G3I&a&S31N63 1+651*+6
(*'61a3/8, N6*6/63 -(+&1&* 6* G61*6K..6L6 16+'31*.6L6 @351*+&K
G6@+&,.65 G6+3/9.61*& '6/K & &-%OS(QM35 *3G%6 1OU&. V dIX +.
N%&'(* */(N*O3*1K O,3 N(N 6?M33 161*6K.&3 G6L6@8 + 6G/3@3%3..6'
'31*3 &%& + 6G/3@3%3..65 1*/(.3. V 20–30-9 LL. dd +. +.6+J + .(OS-

.65 1/3@3 /(-L6/(3*1K ?O/.(K @&1NO11&K G6 G6+6@O *6L6, S*6 ,3 *(N63
N%&'(*. H *6%JN6 + 70-9 LL. G/6U%6L6 1*6%3*&K a6/'O%&/O3*1K ?6%33
S3*N63 6G/3@3%3.&3 N%&'(*( N(N «16+6NOG.61*& 1*(*&1*&S31N&9
1+651*+ N%&'(*&S31N65 1&1*3'8 -( @61*(*6S.6 @%&*3%J.85, .6 6L/(-
.&S3..85 G/6'3,O*6N +/3'3.&» (#6/&13.N6+, 1982).

=6 '.3.&Q 1G3I&(%&1*6+, N%&'(* – \*6 S/3-+8S(5.6 1%6,.(K
a&-&S31N(K 1&1*3'(, G6+3@3.&3 N6*6/65 6G/3@3%K3*1K +-(&'6@351*+&-
3' '3,@O N61'616', (*'61a3/65, G6+3/9.61*JQ 6N3(.6+ & N6.*&.3.-
*6+, %3@.&N('&, +O%N(.('&, ( *(N,3 ?&6*65 (/&1. 1). #%(L6@(/K \*&'
+-(&'6@351*+&K' + N%&'(*&S31N65 1&1*3'3 +6-.&N(Q* 1%6,.83 31*3-
1*+3..83 N6%3?(.&K 1 +/3'3..8'& '(1U*(?('& 6* .31N6%JN&9 .3@3%J
@6 @31K*N6+ & 16*3. %3*. =/& \*6' G/3@G6%(L(3*1K, S*6 @3K*3%J.61*J
S3%6+3N( '6,3* 6N(-8+(*J -('3*.63 +%&K.&3 .( N%&'(*.

!%K (.(%&-( *(N65 1%6,.65 1&1*3'8 .36?96@&'6 &1G6%J-6-
+(*J /(-%&S.6L6 /6@( L%6?(%J.83 '6@3%&. ;6-@(.&3 &9 */3?O3* N6-
%611(%J.89 +8S&1%&*3%J.89 /31O/16+, 6@.(N6 (%J*3/.(*&+8 &', G6
'.3.&Q 1G3I&(%&1*6+, .3*. ;6+/3'3..83 '6@3%& +61G/6&-+6@K* 61-
.6+.83 616?3..61*& G6+3@3.&K N%&-
'(*(, .6 + *6,3 +/3'K 6.& */3?OQ* &
@(%J.35U3L6 16+3/U3.1*+6+(.&K, G6-
1N6%JNO 6.& 3M3 .3@61*(*6S.6 N(S3-
1*+3..6 /(11S&*8+(Q* N%&'(* 6*@3%J-
.89 /3L&6.6+ & 3L6 &-'3.3.&K, 1S&*(-
3* +3@OM&5 1G3I&(%&1* V.=. h3%3U-
N6 &- $%(+.65 L36a&-&S31N65 6?13/-
+(*6/&& &'. E.H. V635N6+(. f(1N6%J-
N6 @61*6+3/.8'& '6,.6 1S&*(*J G/6-
L.61*&S31N&3 6I3.N& ?O@OM&9 &-'3-
.3.&5 N%&'(*(, G6N( */O@.6 1N(-(*J.
=/& G6@6?.89 /(1S3*(9 O/(+.3.&K,
6G&18+(QM&3 61.6+.83 N%&'(*66?-
/(-OQM&3 G/6I3118, &.*3L/&/OQ*1K
.( .31N6%JN6 @31K*N6+ &%& @(,3 16*-
.& %3*. H---( \*6L6 .(N(G%&+(Q*1K 1&-
1*3'(*&S31N&3 6U&?N&, N6*6/83 +%&-
KQ* .( *6S.61*J G/6L.6-(. V6-G3/+89,
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1S&*(3* h3%3UN6, .3+6-'6,.6 6I3.&*J 1 +816N65 1*3G3.JQ @61*6-
+3/.61*& *3.@3.I&& ?O@OM3L6 *39.6%6L&S31N6L6 /(-+&*&K '&/6+6L6
166?M31*+( & &-'3.3.&K 6N/O,(QM35 1/3@8 .( @61*(*6S.6 @6%L63
+/3'K. "(N 1%3@1*+&3, .3+6-'6,.6 *6S.6 6I3.&*J ?O@OM&5 /61* N6.-
I3.*/(I&& 61.6+.89 G(/.&N6+89 L(-6+ & (\/6-6%35 + (*'61a3/3. V6-
+*6/89, 16+/3'3..83 '6@3%& .3@61*(*6S.6 16+3/U3..8 &---( 6*.6-
1&*3%J.6 .&-N6L6 G/61*/(.1*+3..6L6 /(-/3U3.&K & .3*6S.6L6 6G&1(-
.&K N%&'(*&S31N& -.(S&'89 a&-&S31N&9 G/6I3116+, N6*6/83 6G/3@3-
%KQ* SO+1*+&*3%J.61*J L%6?(%J.6L6 & /3L&6.(%J.6L6 N%&'(*( N (.*-
/6G6L3..6'O +6-@351*+&Q. ;3L6@.K + .(OS.89 I3.*/(9 G/6'8U%3.-
.6 /(-+&*89 1*/(. G/&'3.KQ* ?6%33 @+(@I(*& '6@3%35 6?M35 I&/NO-
%KI&& (*'61a3/8 & 6N3(.(. Z@.(N6 .3 +13 6.& 6@&.(N6+6 96/6U&:
/(1S3*8 ?O@OM&9 &-'3.3.&5 N%&'(*( 1 G6'6MJQ /(-%&S.89 '6@3%35
G/& 6@.&9 & *39 ,3 1I3.(/&K9 /61*( G(/.&N6+89 L(-6+ + (*'61a3/3
G6N(-8+(Q* .3N6*6/85 /(-?/61 /3-O%J*(*6+, +6-/(1*(QM&5 1 O+3%&-
S3.&3' 1/6N( G/6L.6-(. Z@.(N6 *6S.61*J /(1S3*6+ 16+/3'3..6L6 N%&-
'(*( G6 '.6L&' .3-(+&1&'8' '6@3%K' +'31*3 6N(-8+(3*1K .('.6L6

+8U3, S3' (.(%6L&S.83 /(1S3*8 G6 6@-
.65, @(,3 1('65 %OSU35, '6@3%&, G6%(-
L(3* h3%3UN6.
=6@ G6L6@65 6?8S.6 G6.&'(Q* 16+6-

NOG.61*J -.(S3.&5 '3*36/6%6L&S31N&9
\%3'3.*6+ (*3'G3/(*O/(, @(+%3.&3, 61(@-
N&, +3*3/, +%(,.61*J +6-@O9(, & @/.) +
%Q?65 *6SN3 G%(.3*8 + 6G/3@3%3..85

'6'3.* &%& -( 6L/(.&S3..85 G/6'3,O*6N +/3'3.& (1O*N&, .3@3%K, '3-
1KI). ;OM31*+O3* G/3@3% G/3@1N(-O3'61*& G6L6@8, &1S&1%K3'85 6?8S-
.6 @+O'K-*/3'K .3@3%K'&. f(ON( 6 -3'.65 (*'61a3/3 & G/6&196@K-
M&9 + .35 G/6I311(9 .(-8+(3*1K '3*36/6%6L&35 (6* L/3S31N6L6 1%6+(
meteora – (*'61a3/.83 K+%3.&K).

"%&'(*6%6L&K & '3*36/6%6L&K *31.6 1+K-(.8 @/OL 1 @/OL6',
+3@J 6.& &-OS(Q* 6@&. & *6* ,3 6?T3N* – -3'.OQ (*'61a3/O & G/&'3-
.KQ* ?%&-N&3 '3*6@8 &11%3@6+(.&K. h3*36/6%6L& 16?&/(Q* G3/+&S-
.OQ &.a6/'(I&Q 6 161*6K.&& (*'61a3/8 1 G6'6MJQ '3*36/6%6L&-
S31N&9 G/&?6/6+ & (.(%&-&/OQ* 33, &1G6%J-OK '3*6@8 1*(*&1*&S31-
N6L6 (.(%&-(. b3-O%J*(*6' @3K*3%J.61*& '3*36/6%6L6+ K+%K3*1K 16-

1*(+%3.&3 1&.6G*&S31N&9 N(/* & *(?%&I .( N(,@85 @3.J, ( *(N,3 G/3@-
1N(-(.&3 G6L6@8 .( .31N6%JN6 @.35 +G3/3@. "%&'(*6%6L& -(.&'(Q*1K
O1/3@.3.&3' /3-O%J*(*6+ '3*36/6%6L&S31N&9 .(?%Q@3.&5 & +8K+%3-
.&3' -(N6.6'3/.61*35 &-'3.3.&K *39 &%& &.89 '3*36/6%6L&S31N&9
G6N(-(*3%35. =6\*6'O N%&'(*6%6L& S(1*6 &1G6%J-OQ* 1/3@.3'31KS-
.83 & 1/3@.3L6@6+83 @(..83 G6 *3'G3/(*O/3, 6*.61&*3%J.65 +%(,-
.61*& & @/. C1%& G6N(-(*3%& ?3/O*1K -( G3/&6@ .3 '3.33 30 %3*, *6 \*6
.(-8+(3*1K .6/'(%J.8' -.(S3.&3' &%& G/61*6 .6/'65. f(G/&'3/,
S(1*6 '6,.6 O1%8U(*J &- O1* 1G3I&(%&1*6+, S*6 *3'G3/(*O/( +6-@O9(
+ @(..85 '31KI +8U3 &%& .&,3 .6/'8
.( 1*6%JN6-*6 L/(@O16+. A3/'&. «(?16-
%Q*.85» ('&.&'O' &%& '(N1&'O') G/&-
'3.K3*1K + *39 1%OS(K9, N6L@( 6*'3S3.6
'&.&'(%J.63 &%& '(N1&'(%J.63 -.(S3-
.&3 *6L6 &%& &.6L6 G6N(-(*3%K &- N6L@(-
%&?6 .(?%Q@(+U&91K -( +13 +/3'K '6-
.&*6/&.L( (1%3,3.&K) -( 161*6K.&3'
G6L6@8. XN1*/3'(%J.8'& (N/(5.&'&)
.(-8+(Q*1K '(N1&'(%J.63 &%& '&.&'(%J.63 -.(S3.&3 '3*36/6%6L&-
S31N65 +3%&S&.8 -( N6.N/3*.85 G3/&6@ +/3'3.& – '31KI, L6@, 1*6%3-
*&3 & *.@.

,GJ ]G^KT ZLIaV^a JVYZGK IG ?LZVL

"%&'(* .( .(U35 G%(.3*3 +13L@( ?8% G6@+3/,3. 1&%J.8' N6-
%3?(.&K'. Z? \*6' 1+&@3*3%J1*+OQ* '.6L6S&1%3..83 @(..83 L36%6-
L&&, L369&'&&, (/936%6L&&, G(%36.*6%6L&& & N%&'(*6%6L&&. f( G/6-
*K,3.&& 4.6 '%/@. %3* 1OM31*+6+(.&K .(U35 G%(.3*8 .36@.6N/(*.6
*3G%83 G3/&6@8 1'3.K%&1J 96%6@.8'&, ( 96%6@.83 – *3G%8'& (/&1.
2). f(G/&'3/, 6N6%6 900 '%.. %3* .(-(@ .( R3'%3 G/6&-6U%6, G6 N/(5-
.35 '3/3, */& '6M.89 6%3@3.3.&K, &- N6*6/89  _(G%(.@1N63 6%3@3-
.3.&3 (600 '%.. %3* .(-(@) , G6 '.3.&Q 1G3I&(%&1*6+, ?8%6 1('8'
N/OG.8' -( +1Q &1*6/&Q .(U35 G%(.3*8. Z@.65 &- G/&S&. .(S(%(
\*&9 6%3@3.3.&5, G&U3* &-+31*.85 /611&51N&5 G(%36.*6%6L ".k.
C1JN6+ + 1+635 -('3S(*3%J.65 .(OS.6-G6GO%K/.65 N.&L3 «H1*6/&K
R3'%& & ,&-.& .( .35» (2004), 1G3I&(%&1*8 1S&*(Q* *(N .(-8+(3'85
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6?/(*.85 G(/.&N6+85 \aa3N*, N6L@( + (*'61a3/3 G%(.3*8 6*.6U3-
.&3 N&1%6/6@( N OL%3N&1%6'O L(-O 1'3M(3*1K + 1*6/6.O N&1%6/6@(, +
/3-O%J*(*3 G%(.3*( .(S&.(3* L6/(-@6 9O,3 O@3/,&+(*J *3G%6, @61*(+-
%K3'63 ;6%.I3'. f3/3@N6 G/3@1*(+%3.&K 6 N%&'(*3 R3'%& + G/6U%6',
1%6,&+U&31K O 3+/6G351N&9 OS3.89 3M3 + dId +. & /(1G/61*/(.3.-
.83 & + .(U3 +/3'K,  K+%KQ*1K 6U&?6S.8'&, 1S&*(3* C1JN6+. A(N,
.(G/&'3/, G/3@1*(+%3.&3 6 *6', S*6 + N('3..6OL6%J.85 (N(/?6.6+85)
G3/&6@ N%&'(* ?8% *3G%8' & +%(,.8', ( 1 N6.I( \*6L6 G3/&6@( +
1+K-& 1 O1&%3.&3' L6/66?/(-6+(.&K, 69+(*&+U&' + 1%3@OQM3' (G3/-
'1N6') G3/&6@3 +31J -3'.65 U(/, +%(,.85 N%&'(* G6S*& G6+13'31*-
.6 1'3.&%1K 1O9&' '(%6 166*+3*1*+O3* @351*+&*3%J.61*&, G&U3* C1J-
N6+. !3%6 + *6', S*6 + /(-.89 S(1*K9 R3'%& + G3/&6@ N(/?6.( N%&'(*
'6L ?8*J 16+3/U3..6 /(-.8'. f( *3//&*6/&& 16+/3'3..65 C+/6G8 &
;3+3/.65 E'3/&N& N%&'(* ?8% 196@3. 1 *(N6+8' + "&*(3 & H.@&&,
.6 /(@&N(%J.6 6*%&S(%1K 6* N%&'(*( + k,.6' G6%OU(/&& & 13+3/-
.65 S(1*& E-&&. =/&S&.8 *(N&9 N%&'(*&S31N&9 /(-%&S&5, 1OM31*+6-
+(+U&9 + G6-@.3' G(%36-63, 6?TK1.KQ*1K *3', S*6 6@.& S(1*& 1OU&

/(1G6%(L(%&1J .( *6L@(U.3' \N+(*6/3, ( @/OL&3 – +?%&-& G6%Q16+.
;O@K G6 /(1G/61*/(.3.&Q @/3+.35 /(1*&*3%J.61*& .( R3'%3, U&/6*-
.(K N%&'(*&S31N(K -6.(%J.61*J ?8%( '&.&'(%J.65 + @3+6.3 & + .(S(-
%3 N(/?6.(, O1&%&%(1J + G6-@.3' G(%36-63, +.6+J 61%(?%( + '3-6-63, (
G6*6' 6GK*J .(S(%( O1&%&+(*J1K, @61*&L.O+ 1+63L6 '(N1&'O'( + .(-
1*6KM33 +/3'K. =3/&6@8 1OM31*+6+(.&K N6.*/(1*.6L6 N%&'(*( 1 96-
%6@.8'& G6%Q1('&, N(N + @(%3NOQ G6-@.3G(%36-651NOQ, *(N & + 16-
+/3'3..OQ N(5.6-651NOQ \/8, 1G3I&(%&1*8 .(-8+(Q* N/&6\/('& (6*
L/3S31N6L6 kryos – 96%6@), ( +8/6+.3..6L6 G6 +135 R3'%3 N%&'(*(,
166*+3*1*+3..6, *3/'6\/('&. =/&'3/6' *3/'6\/8 '6,3* 1%O,&*J '3-
-6-65 1 3L6 *3G%8' N%&'(*6' & 1%(?8' *3'G3/(*O/.8' L/(@&3.*6'
'3,@O */6G&N('& & G6%Q16' (*(?%&I(). V /('N(9 *3/'6\/, 6*'3S(3*
C1JN6+, .36@.6N/(*.6 G/6&196@&%& 1+6& G696%6@(.&K, 6@.(N6 '(1U-
*(?8 @(,3 N/OG.35U&9 &- .&9 .3 &@O* .& + N(N63 1/(+.3.&3 1 %3@.&-
N6+8'& G3/&6@('& N/&6\/. V '3-6-63 G/&G6%K/.83 6?%(1*& ?8%&
6S3.J *3G%8'&, 1O@K G6 161*(+O &9 a%6/8 & a(O.8, S*6 */3?O3* NO@(
?6%33 &.*3.1&+.6L6, S3' 135S(1, G3/3.61( *3G%( '6M.8'& *3S3.&K-
'& *&G( $6%Ja1*/&'( 6* \N+(*6/( N G6%Q1O. V \N+(*6/&(%J.65 -6.3
(L@3 .8.3 .(96@K*1K @6,@3+83 */6G&S31N&3 %31() /(1*&*3%J.61*J ?8%(
N13/6a&%J.65, S*6 K+%K3*1K G6N(-(*3%3' (/&@.89 (*.3. GO1*8..89)
O1%6+&5. =6 '.3.&Q 1G3I&(%&1*6+, N%&'(* + \/O '3-6-6K .( ?6%JU35
S(1*& R3'%& ?8% ?%&-6N N 1O?*/6G&S31N6'O & *3G%6O'3/3..6'O N%&-
'(*O 1/3@&-3'.6'6/1N6L6 *&G(. V '3-6-63, N(N G6%(L(3* C1JN6+, 6*-
1O*1*+6+(% .3 *6%JN6 ?6/3(%J.85 N%&'(* (N(N + *O.@/3 & *(5L3), .6 &
*/6G&S31N&5 N%&'(* 16+/3'3..6L6 *&G(.

H-(?3%J h6.*(.J3- 1 a(NO%J*3*( L36%6L&& "(%&a6/.&51N6L6
O.&+3/1&*3*( & 33 N6%%3L& &- .31N6%JN&9 @/OL&9 O.&+3/1&*3*6+ ;^E
6GO?%&N6+(%& + .(&?6%33 (+*6/&*3*.6' .(OS.6' ,O/.(%3 «Science»
(2007) /3-O%J*(*8 &9 (.(%&-( &-'3.3.&5 ;Z2 + (*'61a3/3 & 16G/K-
,3..89 1 .&'& &-'3.3.&5 N%&'(*( & .(-3'.65 /(1*&*3%J.61*&, G/6-
&196@&+U&9 + .(S(%3 G3/'1N6L6 G3/&6@( (320–280 '%.. %3* .(-(@).
!%K 6G/3@3%3.&K N6.I3.*/(I&& ;Z2 (+*6/8 G/&'3.K%& .31N6%JN6
'3*6@6+, + S(1*.61*& – '3*6@, 61.6+(..85 .( 6I3.N3 16@3/,(.&& 1*(-
?&%J.6L6 &-6*6G( OL%3/6@( 13; + N(%JI&*(9, 6?/(-6+(+U&91K + @/3+-
.&9 G6S+(9 .( G6+3/9.61*& N6.*&.3.*6+, + '&.3/(%3 L3*&*3 (.(-+(.-
.6' + S31*J $3*3), ( *(N,3 + 61*(*N(9 &1N6G(3'89 /(1*3.&5. "6.3I

 "$. 2. H-'3.3.&3 N%&'(*( .( R3'%3 + G61%3@.&3 540 '%.. %3* G6 @(..8'
166*.6U3.&K &-6*6G6+ N&1%6/6@( 18Z/16Z + /(N6+&.(9 & 1N3%3*(9 '6/1N&9
6/L(.&-'6+ (C,:  http://schools-wikipedia.org/wp/o/Oxygen.htm)

http://schools-wikipedia.org/wp/o/Oxygen.htm)
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G(%36-651N65 \/8 6*'3S3. G3/3-
96@6' 6* @6%L6 @%&+U3L61K & 69-
+(*&+U3L6 ?6%JUOQ S(1*J R3'-
%& 6%3@3.3.&K N L%6?(%J.6'O
G6*3G%3.&Q. E.(%&- G6N(-(%,
S*6 -( \*6 +/3'K 16@3/,(.&3 ;Z2

+ (*'61a3/3, +.(S(%3 G/&'3/.6
/(+.63 16+/3'3..6'O, +G61%3@-
1*+&& +6-/61%6 + 10 /(-. =6 '3/3
G6+8U3.&K *3'G3/(*O/8 '3.K%-
1K 9(/(N*3/ .(-3'.65 /(1*&*3%J-
.61*& + */6G&N(9 – 6.( 1*(.6-
+&%(1J ?6%33 1O96%Q?&+65.

C1%& 67–45 '%.. %3* .(-
-(@ + G3/&6@ 1 .(S(%( \G69& G(-
%36I3.( @6 13/3@&.8 \6I3.(
1/3@.KK L%6?(%J.(K *3'G3/(*O-
/( +6-@O9( N6%3?(%(1J + G/3@3-
%(9 8–126;, *6 + \G69O 6%&L6I3-
.( (36–26 '%.. %3* .(-(@) 6.(

@6%L63 +/3'K @3/,(%(1J .( O/6+.3 1–26;, G61%3 S3L6 G6+81&%(1J @6
56;, (, .(S&.(K 1 13/3@&.8 '&6I3.( (15 '%..) & @6 .(S(%( G%&6I3.(
(5 '%..), *3'G3/(*O/( G6.&-&%(1J 1 5 @6 06; (*(?%&I().

f( G/6*K,3.&& G61%3@.&9 1.8 '%.. %3* O,3 + .(U *(N .(-8+(-
3'85 S3*+3/*&S.85 ((.*/6G6L3..85) G3/&6@ G/6&196@&%6 .36@.6N-
/(*.63 S3/3@6+(.&3 %3@.&N6+89 & '3,%3@.&N6+89 I&N%6+
(+13L6 6N6%6 22).  R( G61%3@.&5 '&%%&6. %3* G/6&-6U%6 8 .(&?6%33
96%6@.89 G3/&6@6+, N6L@( L&L(.*1N&5 %3@K.65 M&* @61*&L(% + C+/6-
G3 U&/6*  "&3+(, ( + ;3+3/.65 E'3/&N3 – `&N(L6 (/&1. 3).

=6 @(..8' 1G3I&(%&1*6+ /(-/(1*(.&3 %3@.&N6+89 M&*6+ ?%&-
G6%Q16+ 1N(-8+(%61J .3 *6%JN6 .( N%&'(*3 + +816N&9 U&/6*(9, .6 &
+ \N+(*6/&(%J.89 /(56.(9.  f( \N+(*6/3 G/6&196@&%6 &11OU3.&3 */6-
G&S31N6L6 G6K1(.  1*(.6+%3.6, S*6 @6,@3+83 */6G&S31N&3 %31( k,-
.65 E'3/&N& G3/&6@&S31N& 1T3,&+(%&1J @6 .31N6%JN&9 @31K*N6+ N/6-
96*.89 /3-3/+(*6+ + 1/3@.3' *3S3.&& E'(-6.N&, 61*(+UOQ1K *3//&-
*6/&Q -(.&'(%& 1O9&3 1(+(..8. ".k. C1JN6+ G6%(L(3*, S*6 31*J 13/J-

3-.83 61.6+(.&K 1S&*(*J, S*6 GO1*8.& .(&?6%33 /(1G/61*/(.3..6L6
.8.3 .( R3'%3 1/3@&-3'.6'6/1N6L6 *&G( (;(9(/(, "(/(NO'8, #6%J-
U(K GO1*8.K + E+1*/(%&&) +6-.&N%& %&UJ + G%351*6I3.3. C1%& GO1-
*8.& ?3/3L6+6L6 *&G( (f('&?, E*(N('(), L@3 N ,(/N&' G6?3/3,JK'
G6@96@K* 96%6@.83 '6/1N&3 *3S3.&K & G/(N*&S31N& .3* 61(@N6+, &
I3.*/(%J.6(-&(*1N6L6 ($6?&, #3*G(N-!(%(), L@3 .3?6%JU&3 61(@N&
/(+.6'3/.6 +8G(@(Q* + *3S3.&3 +13L6 L6@(, K+%KQ*1K G61*6K..8'&,
*6 1/3@&-3'.6'6/1N&3 GO1*8.& 1*(.6+K*1K *(N6+8'& +/3'3..6, + -(-
+&1&'61*& 6* L%6?(%J.65 N%&'(*&S31N65 6?1*(.6+N&. ;G3I&(%&1*(-
'& O1*(.6+%3.6 , S*6 @%&*3%J.61*J %3@.&N6+89 G3/&6@6+
(70–120 *81. %3*) + 1/3@.3' -.(S&*3%J.6 G/3+8U(%( G/6@6%,&*3%J-
.61*J '3,%3@.&N6+89 G(O- (10–20 *81. %3*).

E'3/&N(.1N&3 1G3I&(%&1*8 1 G6'6MJQ 1G3I&(%J.65 G/6L/('-
'8 N(/*&/6+(.&K G6@/6?.6 &11%3@6+(%& &-'3.3.&K N%&'(*( -( G61-
%3@.&3 450 *81. %3*. #8%& +611*(.6+%3.8 %(.@U(a*8, *3'G3/(*O/(
G6+3/9.61*& +6@8 & 6/6L/(a&K (/(1G6%6,3.&3 L6/). h3*6@('& 1G3N*-
/(%J.6L6 (.(%&-( /(-%&S.89 N61+3..89 G6N(-(*3%35 N%&'(*( ?8%&
O1*(.6+%3.8 */& G3/&6@&S.61*& N6%3?(.&5 N%&'(*( + *3S3.&3 450
*81. %3*. =3/&6@ + 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%(+.65 61& -3'.65
6/?&*8. =3/&6@&S.61*J + 40–43 *81. %3* 1+K-(.( 1 G3/&6@&S31N&'&
&-'3.3.&K'& OL%( .(N%6.( G%61N61*& \N+(*6/( N G%61N61*& 6/?&*8
R3'%&. A/3*&5 G3/&6@ G6/K@N( 19–23 *81. %3* ?8% 1+K-(. 1 G/3I311&-
K'& ('3@%3..8'& @+&,3.&K'& 61& +/(M3.&K R3'%& G6 N/OL6+6'O
N6.O1O) -3'.65 6/?&*8. b611&51N&5 N%&'(*6%6L C.=. #6/&13.N6+
(1982) 1S&*(%, S*6 N6%3?(.&K %3@.&N6+89 – '3,%3@.&N6+89 G3/&6-
@6+ + \G69O G%351*6I3.( + -.(S&*3%J.65 '3/3 ?8%& 6?O1%6+%3.8 &--
'3.3.&K'& G/&96@KM35 .( R3'%Q 16%.3S.65 /(@&(I&&, +6-.&NU&'&
+ /3-O%J*(*3 N6%3?(.&5
G(/('3*/6+ -3'.65
6/?&*8.

f(&?6%33 G6%.83
@(..83 6? &-'3.3.&&
N%&'(*( -( G61%3@.&3
150 *81. %3* G6%OS3.8 1
G6'6MJQ ?O/3.&K & (.(-

 "$. 3. _3@.&N6+85 G6N/6+ ;3+3/.65
E'3/&N& + G%351*6I3.6+85 G3/&6@
(96%61 >83&)03"' EF%>E :<3%6$> 9";-
%683, .'<"986 – %3C<309"%%,.'@ ":,
;06F"%61; C,:  GF. H3J.K"<:, 1980)
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%&-( N6%6.6N N6.*&.3.*(%J.89 %J@6+ + E.*(/N*&@3 & $/3.%(.@&&.
!/OL65 16+/3'3..85 '3*6@ – /(@&6OL%3/6@.85 (.(%&- ((.(%&- 166*-
.6U3.&K &-6*6G6+ N&1%6/6@( 18Z/16Z) G6-+6%&% G6%OS&*J @61*(*6S.6
*6S.83 @(..83 6? &-'3.3.&& N%&'(*( .( G/6*K,3.&& G61%3@.&9
50 *81. %3*. b3-O%J*(*8 @+O9 .3-(+&1&'89 (.(%&-6+ G6N(-(%&, S*6 G61-
%3@.&5 %3@.&N6+85 G3/&6@ .(S(%1K 6N6%6 80 *81. %3* .(-(@ & -(N6.-
S&%1K G/&'3/.6 10–15 *81. %3* .(-(@. A(N&' 6?/(-6', '8 ,&+3' +
'3,%3@.&N6+OQ a(-O, @6 6N6.S(.&K N6*6/65 61*(3*1K .3 *(N O, '.6-
L6 +/3'3.& G6 L36%6L&S31N&' '3/N(' – 1–2 *81KS& %3*, (, +6-'6,.6,
& 3M3 '3.JU3.

;.k. =6G6+ (2005) G6G8*(%1K 1/(+.&*J 6?%&N C+/6G8 + G3/&-
6@, N6L@( .(?%Q@(%61J 6@.6 &- .(&?6%33 '6M.89 &- 69+(*8+(+U&9
C+/6GO + S3*+3/*&S.6' G3/&6@3 6%3@3.3.&5 – h61N6+1N63 (150 *81.
%3* .(-(@) – & 16+/3'3..85 6?%&N, 1 OS3*6' *6L6, N(N '6L ?8 +8L%K-
@3*J /(1*&*3%J.85 G6N/6+ + 6*1O*1*+&3 S3%6+3N(. d6/6U6 &-+31*.6,
S*6 &.*3.1&+.(K 96-K51*+3..(K @3K*3%J.61*J S3%6+3N( G/&+3%( N 1O-
M31*+3..8' &-'3.3.&K' + 9(/(N*3/3 /(1*&*3%J.61*&. H---( /3LO%K/-
.89 +8/O?6N &%& G6%.6L6 1+3@3.&K %316+, /(1G(UN& -3'3%J & +8G(1(
1N6*(, &1NO11*+3..89 .(1(,@3.&5 /(-%&S.89 NO%J*O/ & &.*/6@ONI&&
.6+89 +&@6+ O,3 */O@.6 /3U&*J, + N(N65 1*3G3.& .8.3U.33 /(1G/3-
@3%3.&3 /(1*&*3%J.61*& 6?O1%6+%3.6 N%&'(*6', ( + N(N65 – +'3U(-
*3%J1*+6' S3%6+3N(. "(N '6L ?8 +8L%K@3*J /(1*&*3%J.85 G6N/6+ 13-
L6@.K G/& 6*1O*1*+&& (.*/6G6L3..65 .(L/O-N&? ; 6G/3@3%3..65 @6-
%35 @6GOM3.&K \*6 '6,.6 G6.K*J, 1S&*(3* (+*6/, 31%& G/6(.(%&-&/6-
+(*J /(1G/3@3%3.&3 /(1*&*3%J.61*& + '31*(9, 3M3 .3 -(*/6.O*89 &%&
'(%6 -(*/6.O*89 @3K*3%J.61*JQ S3%6+3N(, & 1/(+.&*J 3L6 1 /3N6.1*-
/ONI&K'& /(1*&*3%J.61*& +6 +/3'3.( 16 196@.8'& N%&'(*&S31N&'&
O1%6+&K'&, .6 @6 +6-.&N.6+3.&K 13%J1N6L6 96-K51*+(. ;/(+.&*3%J-
.85 (.(%&-, G/6+3@3..85 =6G6+8', G6N(-(%, S*6 16+/3'3..(K /(1*&-
*3%J.61*J C+/6G8 '6L%( 166*+3*1*+6+(*J *65, N6*6/(K 1OM31*+6+(%(
+6 +/3'K N%&'(*&S31N6L6 6G*&'O'( L6%6I3.( @6 .(S(%( (N*&+.6L6
+6-@351*+&K S3%6+3N( .( 31*31*+3..83 %(.@U(a*8 5 000 %3* .(-(@.

;6L%(1.6 @(..8' &-+31*.6L6 /611&51N6L6 L36a&-&N( V.V. "%&-
'3.N6, + G61%3@.&3 10 *81. %3*, + *(N .(-8+(3'85 L6%6I3.6+85 G3/&-
6@, N%&'(* 1&%J.6 &-'3.&%1K. =61%3 6N6.S(.&K %3@.&N6+6L6 G3/&6@(
.(S(%61J ?81*/63 G6*3G%3.&3 N%&'(*( (/&1. 4). !6 \*6L6 +/3'3.&
C+/6G( ?8%( G6N/8*( 6L/6'.8' %3@6+8' M&*6', 16@3/,(M&' G/&-
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1 3 8 = L V
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Z%&L6I3.

5 5 X6I3.

6 7 =(%36I3.

[NG [WTVhcYTIIf L  ^TPf KYa

0 .0 1

1 .8 =%351*6I3.

5

2 5 h&6I3.

3 6

&(*+",(. $369/6.6%6L&S31N(K UN(%( G%(.3*8 R3'%K (/&1O.N&
&-   =. "3'G( & ". E/'1(, 1988)
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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.

f(@ h61N+65 '(N1&'(%J.(K *6%M&.( %J@( 161*(+%K%( 300–400
', I3.*/ \*6L6 %3@6+6L6 M&*( /(1G6%(L(%1K .(@ ;N(.@&.(+&35.
V*6/65 *(N65 ,3 '6M.85 %3@6+85 M&* /(1G6%(L(%1K .(@ ;3+3/.65
E'3/&N65 (1'. /&1. 3). X*& %3@6+83 M&*8 9/(.&%& + 13?3 6L/6'.63
N6%&S31*+6 +6@8, + /3-O%J*(*3 O/6+3.J h&/6+6L6 6N3(.( ?8% .( 120
' .&,3 16+/3'3..6L6. X*6 -.(S&*, S*6 +13 N6.*&.3.*8, N/6'3 E.*(/-
N*&@8, 163@&.K%&1J @/OL 1 @/OL6' 1O96GO*.8'& '61*('&.

=61%3 61+6?6,@3.&K R3'%& 6* N6.*&.3.*(%J.89 %3@6+89
M&*6+ .(1*OG&% @6+6%J.6 G/6@6%,&*3%J.85 G3/&6@, G/& N6*6/6'
*3'G3/(*O/( ?8%( 1OM31*+3..6 +8U3 16+/3'3..65 – .( 1–1.5oC
(/&1. 4). X*6* G3/&6@ G6%OS&% .(-+(.&3 N%&'(*&S31N6L6 6G*&'O'(
L6%6I3.(. X*6 ?8% +3N S/3-+8S(5.6 ?%(L6G/&K*.89 G/&/6@.89 & N%&-
'(*&S31N&9 O1%6+&5, 6. G/3@U31*+6+(% G6K+%3.&Q S3%6+3S31N65
I&+&%&-(I&&. H'3..6 ?%(L6@(/K \*&' ?%(L6G/&K*.8' O1%6+&K', 1S&-
*(Q* 1G3I&(%&1*8, 1*(%6 (N*&+.6 /(-+&+(*J1K 1N6*6+6@1*+6 & -3'%3-
@3%&3 + ;3+3/.65 Ea/&N3, .( ;/3@.3' V61*6N3 & + @6%&.3 H.@(
+ H.@&&.

;6+/3'3..83 1GO*.&N6+83 1T3'N& G6N(-8+(Q* .(%&S&3
+8169U&9 /O13% /3N + GO1*8.3 ;(9(/(, \*6 1+&@3*3%J1*+O3* 6 *6',
S*6 6N6%6 5 *81. %3* .(-(@ S3/3- ;(9(/O G/6*3N(%& G6%.6+6@.83 /3N&
& .( 33 *3//&*6/&& G/&1O*1*+6+(%( /(1*&*3%J.61*J. X*6* N%&'(*&-
S31N&5 6G*&'O' +%(1*+6+(% .( G%(.3*3 G/&'3/.6 + *3S3.&3 4 *81. %3*
(8000–4000 %3* .(-(@). ZN6%6 4 *81. %3* .(-(@ + ;3+3/.6' G6%OU(/&&
.(S(%61J G696%6@(.&3, + /3-O%J*(*3 S3L6 '.6L&3 1O?*/6G&S31N&3
6?%(1*& G/3+/(*&%&1J + GO1*8.&, ( N%&'(* +816N&9 U&/6* 1*(% ?6%33
1O/6+8' (/&1. 4). X*6 G/&+3%6 N &1S3-.6+3.&Q I3%89 NO%J*O/ + E/(-
+&&, ;(9(/3, @6%&.3 H.@( & @/. _Q@& G3/313%&%&1J .( +6-+8U3..61-
*& + @6%&.8 A&L/(, C+a/(*( & @/., 6?/(-6+(+ .6+83 I&+&%&-(I&&.

 V IV-III ++. @6 .. \. O1*(.6+&%1K 6S3.J 96%6@.85 G3/&6@, G6
+/3'3.& &1*6/&S31N& 16+G(@(QM&5 16 +/3'3.3' /(..35 (.*&S.61*&.
R(*3' .(S(%1K @%&*3%J.85 G3/&6@ G6*3G%3.&K N%&'(*( +G%6*J @6 */3-
*J3L6 1*6%3*&K .(U35 \/8, N6*6/85 -(*3' 1'3.&%1K +8/(,3..8' G6-
96%6@(.&3' (/&1. 5). V VI +. +.6+J .(S(%61J '6M.63 G6*3G%3.&3
N%&'(*(.

V *3S3.&3 G61%3@.&9 800 %3*, N(N G6N(-(%& @(..83, G6%OS3.-
.83 1 G6'6MJQ G(%36@3.@/6%6L&S31N6L6 '3*6@( (N6L@( 6 13-6..65
*3'G3/(*O/3 +6-@O9( 1O@K* G6 U&/&.3 N6%3I .( 1/3-(9 6N('3.3+U&9

 "$. 5. H1*6/&K &-'3.3.&K N%&'(*( .( R3'%3 + G61%3@.&3 2600 %3*
(C,: H. H. L965"%8,, 2005)

 "$.  4.  H-'3.3.&3 N%&'(*( .( R3'%3 + G61%3@.&3 10 000 %3*
(C, 0"<'6839@%,J ,.6 – .<";%11 :9,K39@%31 '"5C"<3'><3, <3..M6'3%%31
0 ,'89,%"%61N ,' %,<5) 1951–1980 ::.; C, :,<6&,%'39@%,J ,.6 – 0<"51
,'  ,8,%M3%61  9";%68,0,:, C"<6,;3  ;,  %3P6N ;%"J;
C,: H.H. L965"%8,, 2005)
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@3/3+J3+), .(?%Q@(%61J 6N6%6 U31*& 6*.61&*3%J.6 96%6@.89 & U31*J
*3G%89 G3/&6@6+ G/6@6%,&*3%J.61*JQ 6* 60 @6 90 %3*.

V *3G%85 G3/&6@ (700–1350 LL.), .(-+(.85 1G3I&(%&1*('& '(-
%8' N%&'(*&S31N&' 6G*&'O'6', *3'G3/(*O/( ?8%( G/&'3/.6 .( 1.56;
+8U3, S3' + G61%3@OQM&5 G3/&6@, & .31N6%JN6 +8U3, S3' +6 +/3'K
G6*3G%3.&K 20–40-9 LL. dd +.   +3%&S&%61J & N6%&S31*+6 61(@N6+.
_3@6+(K 6?1*(.6+N( + ;3+3/.65 E*%(.*&N3 1*(%( ?%(L6G/&K*.65 @%K
G%(+(.&K @/3+.&9 %6@6N, G&U3* + 1+635 N.&L3 C.=. #6/&13.N6+ (1982).
A6%JN6 ?%(L6@(/K '6M.6'O G6*3G%3.&Q +&N&.L& 1'6L%& @61*&SJ $/3.-
%(.@&& & 61.6+(*J *(' G613%3.&K. V $/3.%(.@&& + \*6 +/3'K /61%&
%31(, Q,.(K S(1*J 61*/6+( ?8%( G6N/8*( -3%3.8'& %OL('&. f3@(/6'
3L6 .(-+(%& R3%3.65 -3'%35. V \*6* G3/&6@ O1*(.6+&%&1J N6.*(N*8
'3,@O ,&*3%K'& C+/6G8 & ;3+3/.65 E'3/&N&. V6 +/3'K G6*3G%3.&K
O1&%&%61J \N+(*6/&(%J.63 -(G(@.63 *3S3.&3, O'3.JU&%61J N6%&S3-
1*+6 U*6/'6+ + */6G&N(9. X*6 ?%(L6G/&K*1*+6+(%6 @%&*3%J.8' G%(-
+(.&K' G6%&.3-&5I3+ + \N+(*6/&(%J.89 +6@(9 & NO%J*O/.6'O 6?'3.O
'3,@O .(/6@('&. V b611&& +6 +/3'K G6*3G%3.&K + d +. .6+L6/6@I8
@6?/(%&1J @6 ?3/3L( bO11N65 E/N*&N&, ( + 1132 L. 96@&%& N l3%3-.8'
("(/1N&') +6/6*(' G6 '6/Q. V C+/6G3 '(N1&'O' G6*3G%3.&K G/&-
U3%1K .( 1200–1300 LL., + \*6* G3/&6@ .3/3@N6 G/6&196@&%& -(1O9&,
.(+6@.3.&K, O/(L(.8.  d6*K + I3%6' \N1*/3'(%J.83 N%&'(*&S31N&3
1&*O(I&& 1%OS(%&1J /3,3, S3' + 96%6@.83 \G69&.

!(%33 .(1*OG&%6 G696%6@(.&3, 69-
+(*&+U33 .31N6%JN6 +3N6+ (XIV–XVII). CL6
S(1*6 .(-8+(Q* '(%8' %3@.&N6+8' G3/&-
6@6'. f3@(/6' +6 +/3'3.( G/(+%3.&K =3*-
/( =3/+6L6 S(1*6 1*/6&%& %3@K.83 @+6/I8
.( f3+3. =6 %J@O '6,.6 ?8%6 96@&*J & 3--
@&*J @6 13/3@&.8 '(K. A6%M&.( 1*3. 1*(-
/89 @6'6+ + =3*3/?O/L3 G/3+8U(%( G6%-

'3*/(. V h61N+3, .(G/&'3/, 28 &Q%K 1601 L. 3-@&%& .( 1(.K9, 6*'3S(-
3* V. V. "%&'3.N6 (2005). _3*.&3 -('6/6-N& – &Q%J1N&3 & (+LO1*6+1-
N&3 – G6+*6/K%&1J */& L6@( G6@/K@, + /3-O%J*(*3 \*6L6 + b611&Q G/&-
U%& SO@6+&M.83 .3O/6,(&. X*6 ?8%( .(1*6KM(K LO'(.&*(/.(K N(*(-
1*/6a(, &-+31*.(K &1*6/&N(' N(N «.31S(1*.63 G/(+%3.&3» #6/&1( $6-
@O.6+(, -( N6*6/8', + N6.I3 N6.I6+, G61%3@6+(%6 N/OU3.&3 L61O@(/-

1*+(. CM3 ?6%33 *K,3%85 G3/&6@ .(1*OG&% + N6.I3 XVII +. =61%3@.33
@31K*&%3*&3 XVII +., G6-+&@&'6'O, ?8%6 1('8' 96%6@.8' -( G61%3-
@.&3 .31N6%JN6 *81KS %3* (1'. /&1. 5). «`*6 ,3 G/6&196@&%6 + \*6
+/3'K + C+/6G3?» – -(@(3* +6G/61 "%&'3.N6. H 6*+3S(3* – C+/6G(
+8'&/(%(. f(13%3.&3 j&.%K.@&&, X1*%K.@&&, _&a%K.@&&, 13+3/6-
-(G(@.65 b611&&, ̂ 6*%(.@&&, !(.&&, 13+3/.65 $3/'(.&& -( \*6 +/3-
'K O'3.JU&%61J .( 30–40%. V /3-O%J*(*3 G61*6K..89 .3O/6,(3+ &
L6%6@( + C+/6G3 O'3/%& '.6L&3 '&%%&6.8 %Q@35. V $6%%(.@&& +13
+6@63'8 -('3/-(%&, ,&*3%& N(*(%&1J .( N6.JN(9. $/(.&I( %31( + L6-
/(9 + m3.*/(%J.65 C+/6G3 6GO1*&%(1J G6S*& .( 200 '. !%&.( +3L3*(-
I&6..6L6 G3/&6@( /61*( /(1*3.&5 16N/(*&%(1J G6S*& .( */& .3@3%&.
=6%K/.83 %J@8 +.6+J 1N6+(%& $/3.%(.@&Q & H1%(.@&Q. C+/6G351-
N&3 G613%3.&K + $/3.%(.@&& 6N(-(%&1J 6*/3-(..8'& 6* C+/6G8. A3'-
G3/(*O/( G6+3/9.61*& 6N3(.( ?8%( .( 0.56; '3.JU3, S3' + dd +. ;&%J-
.6 +6-/61%( .3O1*65S&+61*J (*'61a3/8, O1&%&%(1J I&N%6.&S31N(K @3-
K*3%J.61*J, OS(1*&%&1J .(+6@.3.&K. V E%JG(9 L6/.83 %3@.&N& +.6+J
.(S(%& O+3%&S&+(*J1K. h(N1&'O'( 6%3@3.3.&3 + L6/(9 C+/6G8 @61-
*&L%6 + 1660 L. V*6/65 '(N1&'O' 6%3@3.3.&K .(?%Q@(%1K + /(56.3
1820 L. G61%3 1&%J.6L6 G696%6@(.&K + 1812–1817 LL. V C+/6G3 /3LO-
%K/.6 G/6&196@&%& .3O/6,(& -3/.( & +&.6L/(@(. V b611&& .( XV–
XVII ++. G/&96@&%61J .(&?6%JU33 N6%&S31*+6 L6%6@.89 %3*. V .3N6-
*6/89 /(56.(9 "&*(K &---( 1&%J.89 '6/6-6+ + 1654–1676 LL. G6S*&
G6%.61*JQ +8'3/-%& (G3%J1&.6+83 @3/3+JK. b3-N6 1.&-&%&1J O/6,(&
+ nG6.&&. !%K '(%6L6 %3@.&N6+6L6 G3/&6@( ?8%& 9(/(N*3/.8 N%&'(-
*&S31N&3 (.6'(%&& & .( E'3/&N(.1N6' N6.*&.3.*3.

Z@.(N6 .3 1%3@O3* 1S&*(*J, S*6 +31J G3/&6@ ?8% 96%6@.8'.
V/3'K 6* +/3'3.& .(?%Q@(%&1J *3G%83 L6@8, &.6L@( G6@/K@. A(N, .(-
G/&'3/, + ^+35I(/&& 1 1525 G6 1569 LL. .(?%Q@(%61J 48 *3G%89 &
+13L6 21 96%6@.85 %3*.&5 '31KI, ( '3,@O 1570 & 1600 LL. – 26 *3G%89
& 44 96%6@.89 %3*.&9 '31KI(.

; 13/3@&.8 XIX +. O+3%&S&+(3*1K S&1%6 'KLN&9 -&', +.6+J
O%OSU(Q*1K %3@6+83 O1%6+&K + E/N*&N3, @6,@%&+89 %3* 1 .(+6@.3-
.&K'& 1*(.6+&*1K '3.JU3. f(S&.(3*1K 6S3/3@.63 G6*3G%3.&3 N%&'(-
*( + ;3+3/.6' G6%OU(/&&. Z*S3*%&+6 G/6K+%K3*1K *3'G3/(*O/.85
*/3.@ 1 '(N1&'O'6' G6*3G%3.&K + +816N&9 U&/6*(9 + 30–40-9 LL. dd
+. (/&1. 6). C1%& + '(%85 %3@.&N6+85 G3/&6@ %J@8 1N6+8+(%& G6?3/3-
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,J3 H1%(.@&& 6N6%6 140 @.35, *6 + 1920–1939 LL. +13L6 14–20 @.35.
b3-N6 O'3.JU&%61J N6%&S31*+6 (/N*&S31N&9 %J@6+. A(N, + +61*6S.6'
13N*6/3 E/N*&N& G%6M(@J %J@6+ + G3/&6@ 1 1924 G6 1945 LL. 16N/(*&-
%(1J G6S*& .( 1 '%.. N'2. H'3..6 ?%(L6@(/K \*6'O O@(%61J .(%(@&*J
G3/3+6-NO L/O-6+ .( 1O@(9 G6 ;3+3/.6'O '6/1N6'O GO*&.  f(S(%61J
1&%J.63 6*1*OG%3.&3 L6/.89 %3@.&N6+ + E%JG(9. Z@&. &- %3@.&N6+
6*1*OG&% G6S*& .( 1500 '. ;96@.(K N(/*&.( .(?%Q@(%(1J .( ^G&I-
?3/L3.3, + $/3.%(.@&&, ;N(.@&.(+&&, .( 13+3/3 "(.(@8, + "6/@&%J3-
/(9 ;3+3/.65 E'3/&N&.  '3.JU&%&1J + /(-'3/(9 %3@.&N& .( E%*(3,
=('&/3, "(+N(-3, + AO/I&& & @(,3 + L6/(9 V61*6S.65 Ea/&N&. $/(.&-
I( +3S.65 '3/-%6*8 .( +135 G/6*K,3..61*& -3'.6L6 U(/( 6*1*OG&%(
.( 13+3/, ( *3'G3/(*O/( '3/-%89 G6/6@ G6+81&%(1J + .(S(%3 40-9 LL.
G/&'3/.6 .( 26;.

V 13/3@&.3 40-9 LL. dd +. .(S(%61J +/3'3..63 G696%6@(.&3,
N6*6/63 9(/(N*3/&-6+(%61J G6.&,3.&3' *3'G3/(*O/8 +6-@O9(, .31*(-
?&%J.61*JQ (*'61a3/.89 K+%3.&5. X*6 G696%6@(.&3 .3 ?8%6 G6+13-
'31*.8', 6.6 .61&%6 S3*N6 +8/(,3..85 /3L&6.(%J.85 9(/(N*3/. A(N,
*3'G3/(*O/( G6+3/9.61*& +6@8 + ;3+3/.65 E*%(.*&N3 1.&-&%(1J G/&-
'3/.6 1 12 @6 116;. V.6+J .(S(%& .(1*OG(*J L6/.83 %3@.&N&. =6*6'
.(?%Q@(%1K G3/&6@ G6+8U3.&K *3'G3/(*O/8 (N6.3I 50-9 – .(S(%6 60-
9 LL.), N6*6/85 1'3.&%1K G3/&6@6' G696%6@(.&K, @61*&LU&' '(N1&-
'O'( + 13/3@&.3 60-9 LL. =61%3 \*6L6 N%&'(* 6GK*J 1*(% *3G%3*J.

*TWNLZLIITL ̀ TKL`VLIYL JVYZGKG

;6+/3'3..63 G6*3G%3.&3
N%&'(*( .(S(%61J + 13/3@&.3 70-9 LL.
dd +., 6.6 + -.(S&*3%J.65 '3/3 G6-
+*6/K3* G/3@8@OM33 1&%J.63 G6*3G-
%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/OGG8 \N1G3/*6+ G6 &-'3.3.&Q N%&-
'(*(, G6*3G%3.&3 G61%3@.&9 @31K*&-
%3*&5 69+(*&%6 .3 *6%JN6 ;3+3/.63
G6%OU(/&3, .6 & */6G&S31NOQ -6.O.

"/6'3 *6L6, 135S(1 + +816N&9 U&/6*(9 ;3+3/.6L6 G6%OU(/&K
*3.@3.I&K N G6+8U3.&Q *3'G3/(*O/8 .(?%Q@(3*1K, L%(+.8' 6?/(-
-6', + 96%6@.63 +/3'K L6@(, + *6 +/3'K N(N + .(S(%3 G/6U%6L6 1*6%3-
*&K G6*3G%3.&3 G/6&196@&%6 6@.6+/3'3..6, -&'65 & %3*6'. Z@.(N6
.3 +6 +139 S(1*K9 ;3+3/.6L6 G6%OU(/&K .(?%Q@(Q*1K 6@&.(N6+83
&-'3.3.&K N%&'(*(. f(G/&'3/, + $/3I&& N%&'(* .3 G6*3G%3%. V b61-
1&& .3 1*(%6 *3G%33 + /(56.3 ;3+3/.6L6 "(+N(-(, .( `3/.6'6/1N6'
G6?3/3,J3, ;/3@.35 V6%L3 & /K@3 @/OL&9 /3L&6.6+.

V I3%6' .( G%(.3*3 +6 +*6/65 G6%6+&.3 dd +. .6S.83 '&.&-
'(%J.83 -.(S3.&K *3'G3/(*O/8 +6-@O9( .(@ 1OU35 O+3%&S&+(%&1J
G/&'3/.6 .( 0.26; -( @31K*&%3*&3, @.3+.83 – .( 0.16;. f( *3//&*6/&&
b611&& G6*3G%3.&3 -( G61%3@.&3 35 %3* 6N(-(%61J ?6%33 1OM31*+3.-
.8' G6 1/(+.3.&Q 1 L%6?(%J.8' – *3'G3/(*O/( +8/61%( .( 1.56;.

 "$. 6. H-'3.3.&3 L%6?(%J.65 *3'G3/(*O/8 + ;3+3/.6' & k,.6'
G6%OU(/&K9 R3'%& (C, 0"<'6839@%,J ,.6 – 0"96M6%3 ,'89,%"%61
"F":,;%,J '"5C"<3'><) ,' .<";%"J '"5C"<3'><) &3 C"<6,;
1961–1990 ::.)
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=6*3G%3.&3 '(1N&/O3*1K ?6%JU65 31*31*+3..65 &-'3.S&+61*JQ *3'-
G3/(*O/8, – + 6*@3%J.83 L6@8 + .3N6*6/89 /3L&6.(9 .(?%Q@(%&1J &
G696%6@(.&K. Z@.(N6 G/& 61/3@.3.&& -( ?6%JU&3 &.*3/+(%8 +/3'3-
.& (20 %3* & ?6%33) G6*3G%3.&3 '6,.6 .(?%Q@(*J @61*(*6S.6 6*S3*-
%&+6. R&'65 +6 '.6L&9 /3L&6.(9 1*(%6 ?6%JU3 @.35, 9(/(N*3/&-OQ-
M&91K 6**3G3%JQ. R( *3 ,3 G61%3@.&3 35 %3* .( *3//&*6/&& b611&&
.(?%Q@(%61J O'3.JU3.&3 61(@N6+ + *3G%63 +/3'K L6@( & /61* L6@6+6-
L6 1*6N( .( '.6L&9 N/OG.89 /3N(9.

b61* *3'G3/(*O/8 G6+3/9.61*& h&/6+6L6 6N3(.( 6N(-(%1K +
1/3@.3' +@+63 '3.JU3, S3' *3'G3/(*O/8 O G6+3/9.61*& -3'%&. =/&-
?%&-&*3%J.6 80% *3G%(, N6*6/63 ?8%6 @6?(+%3.6 N 16+/3'3..65 L%6-
?(%J.65 *3'G3/(*O/3 1 1961 L., ?8%6 G/&.K*6 6N3(.('&. Z.& G/6L/3-
%&1J .( L%O?&.O @6 3000 '. X*6 G/&+6@&* N *6'O, S*6 *3G%(K +6@(,
&'3K ?6%33 .&-NOQ G%6*.61*J, S3' 96%6@.(K, -(.&'(3* ?6%JU&5 6?T3'.
V /3-O%J*(*3 6N3(.8 /(1U&/KQ*1K & G6+8U(3*1K &9 O/6+3.J. "/6'3
*6L6, */6G&S31N&3 I&N%6.8 (O/(L(.8, *(5aO.8) *3G3/J G6%OS(Q* 6*
?6%33 *3G%65 +6@8 ?6%JU3 \.3/L&& @%K a6/'&/6+(.&K, U*6/'8 1*(-
.6+K*1K ?6%33 S(1*8'& & 1&%J.8'&. =/&?%&-&*3%J.6 1 1970 L. .(?%Q-
@(3*1K O+3%&S3.&3 @3K*3%J.61*& I&N%6.6+ + ;3+3/.65 E*%(.*&N3,
16G/6+6,@(QM331K G6+8U3..8'& *3'G3/(*O/('& '6/1N65 G6+3/9-
.61*&, & *3.@3.I&K N \*6'O 1&%J.33, S3' '6L%& ?8 G/3@1N(-(*J N%&-
'(*&S31N&3 '6@3%&.

Z -.(S&*3%J.6' G6*3G%3.&& N%&'(*( + G61%3@.&3 */& @31K*&-
%3*&K 1+&@3*3%J1*+O3* & /61* G6N(-(*3%K L%6?(%J.6L6 &-'3.3.&K G6-
L6@8 – &.@3N1( ;3+3/6-E*%(.*&S31N6L6 "6%3?(.&K (;E" &%& NAO).
C,3'31KS.63 -.(S3.&3 &.@3N1( ;E" 6?8S.6 &1G6%J-O3*1K + N(S31*+3
G6N(-(*3%K '3*36/6%6L&S31N65 1&*O(I&& + C+/6G3, ;3+3/.65 E'3/&-
N3 & "(.(@3 -&'65 & /(..35 +31.65 (+ '(/*3). E + .3@(+.&9 &11%3@6-
+(.&K9 6. ?8% G/&'3.3. @%K ;3+3/.65 Ea/&N& & ;3+3/.65 E-&&.
H.@3N1 ;E" +8S&1%K3*1K N(N /(-.&I( '3,@O .6/'(%&-6+(..8'& G6-
N(-(*3%K'& (*'61a3/.6L6 @(+%3.&K + /(56.3 E-6/1N&9 6-+6+ (6?%(1*J
+816N6L6 @(+%3.&K) & H1%(.@&& (6?%(1*J .&-N6L6 @(+%3.&K) 6*@3%J.6
@%K N(,@6L6 '31KI( (/&1. 7).

=6-&*&+.83 G6N(-(*3%& ;E" 9(/(N*3/&-OQ* *(NOQ G6L6@.OQ
1&*O(I&Q + C+/6G3 -&'65 & + .(S(%3 +31.8, G/& N6*6/65 .(?%Q@(3*1K
+8/(,3..85 -6.(%J.85 G3/3.61 *3G%89 +6-@OU.89 '(11 1 -(G(@(

(1 E*%(.*&S31N6L6 6N3(.(), G/&+6@KM&5 N G6+8U3.&Q *3'G3/(*O/8
+6-@O9( & O/6+.K 61(@N6+ + ;3+3/.65 C+/6G3. V  =6/*OL(%&&, H1G(-
.&& & ;3+3/.65 Ea/&N3, .(6?6/6*, +816N&3 G6N(-(*3%& &.@3N1( 1+K-
-(.8 1 O'3.JU3.&3' O/6+.K 61(@N6+ + -&'.&5 G3/&6@. f(G/6*&+, .3-
L(*&+.83 G6N(-(*3%& ;E" 9(/(N*3/&-OQ* 61%(?%3.&3 -(G(@.6L6 G3-
/3.61( *3G%89 +6-@OU.89 '(11 & O1&%3.&3 '3/&@&6.(%J.6L6 G3/3-
.61(, S*6 G/&+6@&* N G6.&,3.&Q *3'G3/(*O/8 & 61(@N6+ + 13+3/.65
S(1*& C+/6G8. C,3'31KS.83 &.@3N18 ;E" (NAO) (/9&+&/OQ*1K +
f(I&6.(%J.6' 6N3(.&S31N6' & (*'61a3/.6' I3.*/3 (National Oceanic
and Atmospheric Administration’s Climate Prediction Center) 1 1868 L.
& @61*OG.8 .( 166*+3*1*+OQM3' 1(5*3 + H.*3/.3*3.

V k,.6' G6%OU(/&& *(N&' L%6?(%J.8' G6N(-(*3%3' &-'3-
.3.&K N%&'(*( 1%O,&* &.@3N1 k,.6L6 "6%3?(.&K (k"). H.@3N1 k"
+8S&1%K3*1K N(N /(-.&I( '3,@O .6/'(%&-6+(..8'& G6N(-(*3%K'&
(*'61a3/.6L6 @(+%3.&K + /(56.3 !(/+&.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-@OU.89 '(11 '3,@O @+O'K ON(-(..8'& /3L&6.('& + G/6-
I3113 6?M35 I&/NO%KI&&.

;6L%(1.6 1GO*.&N6+8' @(..8', N N6.IO dd +. G/6&-6U%6
O'3.JU3.&3 G%6M(@& 1.3,.6L6 G6N/6+( G/&'3/.6 .( 10%. =%6M(@J
& *6%M&.( '6/1N6L6 %J@( + ;3+3/.6' G6%OU(/&& + +313..&5 & %3*-
.&5 G3/&6@8 16N/(*&%(1J G6S*& .( 15%. _3@ + 6N3(.3 *(3*, *3/KK G/&-
?%&-&*3%J.6 2.7% 1+635 G%6M(@& + @31K*&%3*&3. R( G61%3@.&3 G6%+3-
N( *3'G3/(*O/( .( QL6--(G(@3 E.*(/N*&N& +6-/61%( .( 2.56C. V 2002

6Y^. 7. "6%3?(.&K L%6?(%J.6L6 G6L6@.6L6 &.@3N1(
;3+3/6-E*%(.*&S31N6L6 "6%3?(.&K + @3N(?/3-'(/*3
(C,: http://www.cru.uea.ac.uk/~timo/.../naoi.htm)

http://www.cru.uea.ac.uk/~timo/.../naoi.htm
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L. 6* U3%Ja6+6L6 %3@.&N( _(/13.(, /(1G6%6,3..6L6 .( E.*(/N*&S31-
N6' G6%O61*/6+3, 6*N6%6%1K 6L/6'.85 (51?3/L G%6M(@JQ 1+8U3 2500
N'2. V31J G/6I311 /(-/OU3.&K -(.K% +13L6 35 @.35. !6 \*6L6 %3@.&N
61*(+(%1K 1*(?&%J.8' + *3S3.&3 10 *81. %3*, 1 N6.I( G61%3@.3L6 %3@-
.&N6+6L6 G3/&6@(. f( G/6*K,3.&& *81KS3%3*&5 '6M.61*J \*6L6 %3@-
.&N( O'3.JU(%(1J G61*3G3..6, .6 +6 +*6/65 G6%6+&.3 XX +. 1N6/61*J
3L6 *(K.&K 1OM31*+3..6 +6-/61%(. b(-/OU3.&3 %3@.&N( G/&+3%6 N
+8?/61O ?6%JU6L6 N6%&S31*+( (51?3/L6+ (1+8U3 *81KS&) + '6/3. A(Q*
& @/OL&3 %3@.&N&. A(N, %3*6' 2007 L. 6* U3%Ja6+6L6 %3@.&N( b611(
6*N6%6%1K (51?3/L @%&.65 200 N' & U&/&.65 30 N'; .31N6%JN6 /(.J-
U3, +31.65 2007 L., 6* (.*(/N*&S31N6L6 '(*3/&N( 6*N6%6%61J %3@K.63
G6%3 @%&.65 270 N' & U&/&.65 40 N'. ;N6G%3.&3 (51?3/L6+ G/3GK*-
1*+O3* +896@O 96%6@.89 +6@ &- '6/K b611(, S*6 G/&+6@&* N .(/OU3-
.&Q \N6%6L&S31N6L6 ?(%(.1(. Z@.&' &- 1%3@1*+&5 \*6L6, .(G/&'3/,
K+%K3*1K L&?3%J G&.L+&.6+, %&U&+U&91K +6-'6,.61*& @6?/(*J1K @6
G/&+8S.89 &1*6S.&N6+ G&*(.&K &---( *6L6, S*6 %3@ + '6/3 b611( @3/-
,(%1K + G61%3@.&3 L6@8 @6%JU3 6?8S.6L6.

;6L%(1.6 .(?%Q@3.&K' OS3.89, G(/(%%3%J.6 6*'3S(3*1K +13-
'&/.63 6*1*OG%3.&3 L6/.89 %3@.&N6+. VG3/+83 -( 11 *81. %3* G/(N-
*&S31N& G6%.61*JQ /(1*(K%& %3@.&N& & 1.3L(, G6N/8+(QM&3 +3/U&-
.O "&%&'(.@,(/6 (+816S(5U35 L6/8 + Ea/&N3). =6 &9 G/6L.6-(',
\*6 @6%,.6 ?8%6 G/6&-65*& *6%JN6 + 2020 L. $6/( "&%&'(.@,(/6 1S&-

*(3*1K G/3N/(1.35U&' ON/(U3.&3' A(.-(.&&. =/& +816*3 5890 ' 6.(
K+%K3*1K 1('65 +816N65 (a/&N(.1N65 L6/65. "&%&'(.@,(/6 \*6 1GK-
M&5, .6 .3 G6*O9U&5 +O%N(.. ;G3I&(%&1*8 6*'3S(Q*, S*6 + .(1*6K-
M33 +/3'K *(N,3 O1N6/&%1K G/6I311 *(K.&K L&'(%(51N&9 %3@.&N6+,
S*6 '6,3* +8-+(*J .3@61*(*6N +6@8 + *39 /3L&6.(9 H.@&&, "&*(K &
f3G(%(, N6*6/83 G6%J-OQ*1K /31O/1('& L6/.89 /3N, G&*(3'89
%3@.&N('&.

A(3* %3@ & + 6?%(1*K9 +3S.65 '3/-%6*8, ON(-8+(Q* /611&51-
N&3 OS3.83, + S(1*.61*& E.V. =(+%6+ (2001). !6 .(1*6KM3L6 +/3'3.&
L/O.* -@31J ?8% G6%.61*JQ -('6/6,3. (/&1. 9). ; 1900 L. ;3+3/.63
G6%OU(/&3 G6*3/K%6 G/&?%&-&*3%J.6 7% G6S+3..65 '3/-%6*8. ; .(-
S(%( 1970-9 LL. *3'G3/(*O/( '.6L6%3*.3'3/-%89 L/O.*6+ + R(G(@.65
;&?&/& G6+81&%(1J .( 16C, + I3.*/(%J.65 nNO*&& – .( 1–1.56C.
f( 13+3/3 E%K1N& 1 13/3@&.8 1980-9 LL. *3'G3/(*O/( +3/9.3L6 1%6K
'3/-%89 G6/6@ O+3%&S&%(1J .( 36C. =6+8U(3*1K /&1N +8?/61( &- L/O.-
*( 3M3 G6N( -('6/6,3..6L6 '3*(.(, N6*6/85 K+%K3*1K 6S3.J 1&%J.8'
G(/.&N6+8' L(-6'.

;/3@.&5 O/6+3.J h&/6+6L6 6N3(.( G6+81&%1K .( 0.1–0.2 '.
; 1961 G6 2003 LL. O/6+3.J '6/K G6+8U(%1K G/&?%&-&*3%J.6 .(
1.8 '' 3,3L6@.6. X*( 1N6/61*J
O+3%&S&%(1J -( G61%3@.&3 @31K*J
%3* @6 3.1 '' 3,3L6@.6. =6 @(.-
.8' -(G(@.89 OS3.89 6@.6+/3-
'3..6 &@3* -(N&1%3.&3 6N3(.6+.
 +3%&S&+(QM331K 16@3/,(.&3
OL%3N&1%6L6 L(-( + +6-@O93 & G6-
L%6M3.&3 L(-( 6N3(.6' G/&+6@&*
N a6/'&/6+(.&Q OL6%J.65 N&1-
%6*8. "6.I3.*/(I&K ;Z2 G6
161*6K.&Q .( 2005 L. O+3%&S&-
%(1J .( 35% G6 1/(+.3.&Q 1 @6-
&.@O1*/&(%J.8' G3/&6@6'
(@6 1750 L.). V /3-O%J*(*3 '6/1-
N(K +6@( 1*(.6+&*1K +13 ?6%33
N&1%65. R.(S3.&3 pH + G6+3/9.6-
1*.89 +6@(9 OG(%6 G/&?%&-&-

 "$. 8. "6%3?(.&K L%6?(%J.6L6 G6L6@.6L6 &.@3N1( k,.6L6 "6%3?(.&K
(C,: http://www.ncdc.noaa.gov/paleo/ctl/clisci10.html)

 "$. 9. R6.8 +3S.65 '3/-%6*8 +
;3+3/.6' G6%OU(/&&
(C,: http://www.evangelie.ru/forum/
t58739-28.html)

http://www.ncdc.noaa.gov/paleo/ctl/clisci10.html
http://www.evangelie.ru/forum/
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*3%J.6 .( 0.1 3@&.&I8 1 @6&.@O1*/&(%J.89 +/3'3. & '6,3* O'3.J-
U&*J1K + @(%J.35U3' 6* 0.14 @6 0.35 + ddI 1*6%3*&&.

"6%&S31*+6 (*'61a3/.89 61(@N6+ O+3%&S&%61J .( 0.5–1% -(
G61%3@.33 @31K*&%3*&3 + ?6%JU&.1*+3 +816N&9 & 1/3@.&9 U&/6* ;3-
+3/.6L6 G6%OU(/&K, ( +6* + k,.65 C+/6G3 & ;3+3/.65 Ea/&N3, .(-
6?6/6*, + G61%3@.&3 @31K*&%3*&K .(?%Q@(3*1K -.(S&*3%J.63 16N/(-
M3.&3 61(@N6+, S*6 S(1*6 G/&+6@&* N 1&%J.8' -(1O9(' (/&1. 10).

ANY]YIf YbZLILIYa JVYZGKG

h.6L&3 N%&'(*6%6L& 1S&*(Q*, S*6 N6%3?(.&K N%&'(*( '6LO*
?8*J +8-+(.8 /(-.8'& 31*31*+3..8'& G/&S&.('&: (1*/6.6'&S31N&-
'& (1+K-(..8'& 1 &-'3.3.&K'&
G(/('3*/6+ -3'.65 6/?&*8 & G/6-
I311('&, G/6&196@KM&'& .( ;6%-
.I3 &%& + ;6%.3S.65 1&1*3'3), L36-
a&-&S31N&'& (6?O1%6+%3..8'&
1+651*+('& 1('65 R3'%& N(N G%(-
.3*8, .(G/&'3/, +O%N(.&S31N65 @3K*3%J.61*JQ) & I&/NO%KI&6..8'&
(+8-+(..8'& G/6I311('&, G/6&196@KM&'& + (*'61a3/3). H1*6S.&-
N6' &-'3.3.&K G(/('3*/6+ -3'.65 6/?&*8 K+%K3*1K '3.KQM331K L/(-
+&*(I&6..63 G6%3 + 1&1*3'3 G%(.3* ;6%.3S.65 1&1*3'8. V1%3@1*+&3
&-'3.3.&K .(N%6.( -3'.65 61& (G/3I311&&) '3.K3*1K G/6@6%,&*3%J-
.61*J 13-6.6+: N(,@83 10.5 *81. %3* .( N(,@6' G6%OU(/&& N6/6*N&3
-&'8 1'3.KQ*1K @%&..8'&. V \*6' 1G3I&(%&1*8 O1'(*/&+(Q* 6@.O
&- G/&S&. N6%3?(.&5 N%&'(*( + L36%6L&S31N6' '(1U*(?3. H-'3.3.&3
G6%6,3.&K -3'.65 61& G/&+6@&* N &-'3.3.&Q +&@&'6L6 @+&,3.&K
-+3-@. ̀ 3/3- 13 000 %3*, N6L@(  -3'.(K 61J 1'31*&*1K .( G6%6+&.O 6G&-
18+(3'65 3Q 6N/O,.61*&, .6+65 G6%K/.65 -+3-@65 1*(.3* V3L(
+'31*6 =6%K/.65 -+3-@8 (/&1.  11).

;6L%(1.6 13/?1N6'O (1*/6.6'O h. h&%(.N6+&SO, /(?6*(+U3-
'O + G3/+65 G6%6+&.3 G/6U%6L6 1*6%3*&K, .(1*OG%3.&3 %3@.&N6+89
G3/&6@6+ '6,.6 1+K-(*J 1 &-'3.3.&K'& %3*.35 &.16%KI&& (G61*OG-
%3.&3' 16%.3S.65 /(@&(I&&) + +816N&9 U&/6*(9 6?6&9 G6%OU(/&5,
S*6, + 1+6Q 6S3/3@J, 6?O1%6+%3.6 /3LO%K/.8'& &-'3.3.&K'& G6%6-
,3.&K -3'.65 6/?&*8. Z/?&*( R3'%& 1*(.6+&*1K *6 ?6%33 +8*K.O*65

 "$. 10. H-'3.3.&3 O/6+.K 61(@N6+ .( /(-.89 U&/6*(9 + C+/6G3 &
Ea/&N3 (C,: Q.H. R,8,9,0, 2006)
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(\%%&G16&@.65), *6 ?6%33 N/OL6+65.
X*6 G/&+6@&* N &-'3.3.&Q /(1G/3-
@3%3.&K 16%.3S.65 /(@&(I&& &,
166*+3*1*+3..6, G6*6N6+ *3G%(. H1-
96@K &- «I&N%6+ h&%(.N6+&S(»
'6,.6 +8@3%&*J G3/&6@8 .(&?6%33
1&%J.6L6 G6@T3'( L%6?(%J.65 *3'-
G3/(*O/8 R3'%& – G/&'3/.6 /(- +
100 *81. %3*, & G3/&6@8 '3@%3..6-
L6 61*8+(.&K. f3@(+.6 \*( *36/&K
G6@*+3/@&%(1J &11%3@6+(.&K'&
N6.I3.*/(I&& @35*3/&K (*K,3%6L6
+6@6/6@() + 6L/6'.65 N6%6.N3
(N3/.3) %3@K.6L6 1*6%?( @%&.65
+ 3.5 N', +-K*65 .( 1*(.I&& «V61-
*6N» + E.*(/N*&@3. =6 6*.61&*3%J-
.6'O 16@3/,(.&Q @35*3/&K '6,-
.6 1O@&*J 6?  &-'3.3.&& *3'G3/(-
*O/.6L6 /3,&'( + G/6U%6'. ;G3-
I&(%&1*8 6*'3S(Q*, S*6 *36/&K

h&%(.N6+&S( O@6+%3*+6/&*3%J.6 6G&18+(3* @&.('&NO G696%6@(.&5
& G6*3G%3.&5 +.O*/& %3@.&N6+6L6 G3/&6@(, 6@.(N6, N 16,(%3.&Q, .3
6*+3S(3* .( +6G/61 6 .(1*OG%3.&& 1('6L6 \*6L6 G3/&6@(. =6\*6'O 1
13/3@&.8 1950-9 LL., G&U3* ".k. C1JN6+, 1*(% /(1*& &.*3/31 N L&G6-
*3-(', /(11'(*/&+(QM&' @&.('&S31N&3 +-(&'6@351*+&K + 1&1*3'3
«6%3@3.3.&3 – 6N3(. – (*'61a3/(». f(&?6%33 &.*3/31.65 K+%K3*1K
L&G6*3-( ('3/&N(.1N&9 N%&'(*6%6L6+ h. k.L( &  . !6..( (1956),
16L%(1.6 N6*6/65 /3U(QM&' O1%6+&3' +6-.&N.6+3.&K 6%3@3.3.&K +
E/N*&N3 K+%K3*1K O+3%&S3.&3 G/&*6N( .31OM&9 +%(LO +6-@OU.89 '(11
& O1&%3.&3 1.3L6G(@6+. V /3-O%J*(*3 \*6L6 %3@.&N6+85 G6N/6+ .(S&-
.(3* /(1*&, (%J?3@6 (6*/(,3.&3 16%.3S.65 /(@&(I&&) O+3%&S&+(*J1K,
( *3'G3/(*O/( – G(@(*J. V6-.&N(3* +6G/61, S*6 ,3 -( a(N*6/ G6+8U(-
3* 1('O +%(,.61*J + (/N*&S31N&9 U&/6*(9. E+*6/8 L&G6*3-8 6*+3S(-
Q* – *(N&' a(N*6/6' K+%K3*1K G/&*6N *3G%65 +6@8 &- ;3+3/.65
E*%(.*&N&, G/&+6@KM&5 N 61+6?6,@3.&Q _3@6+&*6L6 6N3(.( 6* 3L6
%3@6+6L6 G6N/8*&K. =/& 6*1O*1*+&& G6N/6+( &- '6/1N&9 %J@6+ 6N3(.

 "$. 11. H-'3.3.&3 G6%6,3.&K
-3'.65 61& S3/3- 13 000 %3*

@6%,3. 1*(.6+&*J1K '6M.8' &1G(/&*3%3', + /3-O%J*(*3 +6-@O9 .(@
.&' .(18M(3*1K +6@K.8' G(/6', &.*3.1&+.61*J 1.3L6G(@6+ /3-N6
+6-/(1*(3*, ( /61* (%J?3@6 @6+6@&* G(@3.&3 *3'G3/(*O/8 @6 %3@.&N6-
+65 \G69&. "6L@( G696%6@(.&3 @61*&L(3* *65 *6SN&, N6L@( _3@6+&*85
6N3(. +.6+J -('3/-(3*, .(S&.(3*1K *(K.&3 %3@.&N( (@3L%KI&(I&K),
G61N6%JNO *3/K3*1K L%(+.85 &1*6S.&N (*'61a3/.65 G6@G&*N& 1('6L6
%3@.&N(. A(K.&3 %3@.&N( G/&+6@&* N G6+8U3.&Q O/6+.K 6N3(.(, *3G-
%63 ;3+3/6-E*%(.*&S31N63 *3S3.&3 +.6+J G/6/8+(3*1K + E/N*&NO,
'6/1N&3 %J@8 *(Q*, & I&N% G6+*6/K3*1K. ;OM31*+6+(.&3 \*65 G(/(-
@6N1(%J.65 (+*6N6%3?(*3%J.65 1&1*3'8, + N6*6/65 6%3@3.3.&3 G6/6,-
@(3*1K G6*3G%3.&3', ( @3L%KI&(I&K – G696%6@(.&3', .3@(+.6 .(U%6,
N61+3..63 G6@*+3/,@3.&3 G/& &-OS3.&& @6..89 6*%6,3.&5 E*%(.-
*&N&, G&U3* C1JN6+. ZN(-(%61J, S*6 + G%351*6I3.3 *3G%63 *3S3.&3
$6%Ja1*/&' G3/&6@&S31N& &1S3-(%6, G/& \*6' +8K1.&%61J, S*6 O1&-
%3.&3 $6%Ja1*/&'( @351*+&*3%J.6 16+G(@(3* 1 G3/&6@('& G696%6@(-
.&5, & .(6?6/6*. ;G3I&(%&1*8 G/3@G6%(L(Q*, S*6 G6 @61*&,3.&&  %3@-
.&N6' .3N6L6 G6/6L6+6L6 /(-'3/( .(@ .&' +6-.&N(3* (&---( +816N6L6
(%J?3@6) G61*6K..6 @351*+OQM&5 (.*&I&N%6. (6?%(1*J +816N6L6
(*'61a3/.6L6 @(+%3.&K 1 .&-N&' O/6+.3' 61(@N6+), N6*6/85 O1&%&-
+(3*1K G6 '3/3 /61*( %3@.&N( &, + N6.I3 N6.I6+, %&U(3* 3L6 G6@G&*N&
61(@N('&.

bK@ (+*6/&*3*.89 N%&'(*6%6L6+ 1S&*(3*, S*6 31*J 6G/3@3%3.-
.83 a(N*8, 1+&@3*3%J1*+OQM&3 6 1OM31*+6+(.&& 1+K-& '3,@O N%&-
'(*6' & 11- & 22-%3*.&'& I&N%('& 16%.3S.65 (N*&+.61*& (/&1. 12).

V S(1*.61*&, C.=. #6/&13.N6+ (1982) G/&U3% N +8+6@O, S*6
G3/&6@ N%&'(*&S31N6L6 6G*&'O'( + d–dIII ++. (1100–1250 LL.)

6Y^. 12. m&N%8 16%.3S.65 (N*&+.61*&
(C,: http://www.lomonosov-fund.ru/enc/ru/magazine:0141217)

http://www.lomonosov-fund.ru/
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166*+3*1*+6+(% '(N1&'O'O S&13% V6%Ja( (W) – &.@3N1O 16%.3S.89
GK*3., ( '(%85 %3@.&N6+85 G3/&6@ (1450–1700 LL.) – '&.&'O'O.
=696%6@(.&3 + 1812–1921 LL. *(N,3 16+G(@(3* 1 '&.&'O'6' 16%.3S-
.89 GK*3.. Z@.(N6 1+K-J N%&'(*&S31N&9 &-'3.3.&5 1 I&N%('& 16%-
.3S.65 (N*&+.61*& .36@.6-.(S.(, *(N N(N 1%&UN6' ?6%JU63 N6%&S3-
1*+6 a(N*6/6+ +6-@351*+O3* .( N%&'(* 6@.6+/3'3..6. !/OL&3 &11%3-
@6+(*3%& 1G/(+3@%&+6 ON(-8+(Q*, S*6 +8@3%3.&3 11- & 22-%3*.&9 I&N-
%6+ K+%K3*1K O1%6+.8'. b3(%J.83 6N6%6 11-%3*.&3 I&N%8 +(/J&/OQ*
G6 @%&.3 6* 9 @6 14 %3* '3,@O '&.&'O'('& 16%.3S.89 GK*3., 6* 7
@6 17 %3* – '3,@O '(N1&'O'('&. !%&*3%J.61*J 6N6%6 22-%3*.&9 I&N-
%6+ &-'3.K3*1K 6* 18 @6 26 %3*.

b611&51N&5 OS3.85 k.E. ;N%K/6+, .(?%Q@(+U&5 .( G/6*K-
,3.&& '.6L&9 %3* -( &-%OS3.&3'  ;6%.I(, G/&U3% N +8+6@O, S*6 13-
L6@.KU.KK 1+3*&'61*J ;6%.I( '3.K3*1K 6S3.J .3-.(S&*3%J.6. H-'3-
.3.&K &@O* -( 1S3* 11-%3*.3L6 I&N%( (G6'&'6 I&N%6+ + 85 & + 1000
%3*). f6 \*& G3/&6@8 '3.KQ* 1+3*&'61*J + @6%& G/6I3.*(. ; 1978 L.
&@3* .3G/3/8+.63 &-'3/3.&3 16%.3S.6L6 G6*6N(. Z?.(/O,3.6, S*6 6.6
'3.K3*1K +13L6 .( 6@.O @31K*OQ G/6I3.*( + *O &%& &.OQ 1*6/6.O N(,-
@83 11 %3*. C1*J 3M3 a6.6+83 &-'3.3.&K (G6+8U3.&K *3'G3/(*O/8
;6%.I(), .6 6.& *(N ,3 .3-.(S&*3%J.8. =6\*6'O '6,.6 1'3%6 O*+3/-
,@(*J, 1S&*(3* OS3.85, S*6 1('6 ;6%.I3 – @61*(*6S.6 1*(?&%J.85
&1*6S.&N \.3/L&&. E +6* .( 3L6 G6+3/9.61*& S(1*6 G/6&196@&* *6, S*6
'8 .(-8+(3' 16%.3S.65 (N*&+.61*JQ – +1G8UN&. =/& +1G8UN(9
;6%.I3 +8?/(18+(3* *K,3%83 S(1*&I8, & \*6 6?%(N6 S(1*&I %3*&* +
1*6/6.O R3'%&, +6-'OM(K 33 \%3N*/6'(L.&*.63 G6%3. V1G8UN& \*6,
N6.3S.6, L/(.@&6-.63 K+%3.&3, .6 6.& @%K*1K +13L6 6* 4-9 @6 15-*&
'&.O*. =6\*6'O 6.& +/K@ %& -('3*.6 +%&KQ* .( &-'3.3.&3 N%&'(*(,
G6%(L(3*  ;N%K/6+.

b(1S3*8 1G3I&(%&1*6+ G6N(-8+(Q*, S*6 1N6/61*J +/(M3.&K
R3'%& '3.K3*1K: + G/6U%6' 6.( ?8%( ?6%JU3, + /3-O%J*(*3 -6.(%J-
.61*J N%&'(*( ?8%( +8/(,3.( 1&%J.33, S3' 135S(1.  L%6+(K 1N6/61*J
+/(M3.&K R3'%& 6N(-8+(3* /3U(QM33 +%&K.&3 .( I&/NO%KI&Q (*'61-
a3/8 & 6N3(.( (/&1. 13). H---( .3/(+.6'3/.6L6 .(L/3+( \N+(*6/&(%J-
.89 & G6%K/.89 6?%(1*35 G/6&196@&* /(1U&/3.&3 & G6@.K*&3 (*'61-
a3/8 + .&-N&9 U&/6*(9. ;6-@(3*1K G3/3G(@ @(+%3.&K & +6-.&N(3*
'3/&@&6.(%J.(K I&/NO%KI&K, .(G/(+%3..(K N G6%Q1('. =/& +/(M3-

.&& R3'%& G6*6N +6-@O9( 6*N%6.K-
3*1K +G/(+6 + ;3+3/.6' & +%3+6 +
k,.6' G6%OU(/&K9; + /3-O%J*(*3
O1*(.(+%&+(3*1K @6'&.&/OQM(K
-6.(%J.(K I&/NO%KI&K (*'61a3/8,
.(G/(+%3..(K 1 -(G(@( .( +61*6N.
X*&' & 6G/3@3%K3*1K -6.(%J.61*J
N%&'(*(, a6/'&/6+(.&3 *3S3.&5,
I&/NO%KI&K h&/6+6L6 6N3(.( & @/.

f3N6*6/83 &11%3@6+(*3%&
G8*(Q*1K +8K1.&*J /6%J '(L.&*.6-
L6 G6%K R3'%& + a6/'&/6+(.&& N%&-
'(*(. H-+31*.6, S*6 '(L.&*.83 &
L36'(L.&*.83 G6%Q1( R3'%& G61*6-
K..6 1'3M(Q*1K. 12–15 *81. %3*
.(-(@ + N6.I3 G61%3@.3L6 %3@.&N6-
+6L6 G3/&6@( 13+3/.85 L36'(L.&*-
.85 G6%Q1 /(1G6%(L(%1K .( +61*6-
N3 ;3+3/.6L6 _3@6+&*6L6 6N3(.(,
6N6%6 200 L. @6 ..\. 6. .(96@&%1K
-.(S&*3%J.6 ?%&,3 N C+/6G3, S3'
.( /O?3,3 \G69. V 300 L. ..\. G6%Q1 G3/3@+&.O%1K .( 13+3/ E%K1N&,
'3,@O 600 & 1000 L. 6. G/&?%&-&%1K N C+/6G3, 6N6%6 1600 L. 6N(-(%1K
+ #(/3.I3+6' '6/3, ( -(*3' O@(%&%1K N $/3.%(.@&&. ;35S(1 6. +.6+J
1'3M(3*1K N +61*6NO. h6.&*6/&.L -( 161*6K.&3' & G6%6,3.&3'  (/N-
*&S31N6L6 '(L.&*.6L6 G6%Q1( G6N(-(%, S*6 1 1973 G6 1984 LL. 3L6 G/6-
@+&,3.&3 161*(+&%6 120 N', ( 1 1984 G6 1994 LL. – ?6%33 150 N'.
V G61%3@.33 @31K*&%3*&3 1N6/61*J 3L6 @/35a( -('3*.6 O+3%&S&%(1J –
1 10 N'/L6@  (1970-3 LL.) @6 40 N'/L6@  (2001 L.). =/3@G6%(L(3*1K, S*6
G6%6,3.&3 L36'(L.&*.89 G6%Q16+ R3'%& /3LO%&/O3* '39(.&-'8 +%&-
K.&K 16%.3S.65 (N*&+.61*& .( (*'61a3/O. ;6L%(1.6 \*65 L&G6*3-3 +
*3 G3/&6@8, N6L@( L36'(L.&*.85 G6%Q1 ?8% ?%&,3 N C+/6G3, 33 N%&-
'(*, 616?3..6 + 96%6@.83 G3/&6@8, ?8% *3G%33 -( 1S3* G61*OG%3.&K
.( N6.*&.3.* '6/1N&9 +6-@OU.89 '(11. V G3/&6@8, N6L@( G6%Q1 .(-
96@&%1K + +61*6S.65 S(1*& ;3+3/.6L6 _3@6+&*6L6 6N3(.(, .( C+/6GO
@+&L(%&1J 96%6@.83 (/N*&S31N&3 '(118.

 "$. 13. h.6L6%3*.&3 N6%3?(.&K
&.@3N1( (*'61a3/.65 I&/NO%KI&&
& 1N6/61*& +/(M3.&K R3'%&
(C,: Q.T. L91P',<6%, 1996)
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V L%O?&.(9 R3'%&, + 33 /(1-
G%(+%3..65 '(.*&& G61*6K..6 G/6-
&196@K* 1%6,.83 G/6I3118, G/&+6-
@KM&3 N 1'3M3.&Q %&*61a3/.89
G%&*, -3'%3*/K13.&K' & &-+3/,3.&-
K' +O%N(.6+. _&*61a3/.83 G%&*8
1 .(96@KM&'&1K .( .&9 N6.*&.3.-
*('&, +6+%3S3.8 + @+&,3.&3 +3M3-

1*+( '(.*&& R3'%&. V L36%6L&S31N6' G/6U%6' G6%6,3.&3 '(*3/&N6+
& 6N3(.6+ G/&.I&G&(%J.6 6*%&S(%61J 6* 16+/3'3..6L6. =3/3'3M3-
.&K & /(1G6%6,3.&3  N6.*&.3.*6+ + -.(S&*3%J.65 '3/3 6G/3@3%K%&
N%&'(* + G/6U%83 \G69&. ;6L%(1.6 &-+31*.6'O OS3.6'O ;.  3@O (1980)
+ -6.3 «*/3.&K» %&*61a3/.89 G%&* 6?/(-OQ*1K '3%N6a6NO1.83 -3'-
%3*/K13.&K (1 \G&I3.*/6' .( L%O?&.3 .31N6%JN&9 @31K*N6+ N&%6'3*-
/6+), + -6.3  «OG6/(» & «/(-%6'(» G%&* – L%O?6N6a6NO1.83 -3'%3*/K-
13.&K (1 \G&I3.*/6' .( L%O?&.3 @6 600–650 N'). ZN3(.&S31N63 @.6,
G6 6?/(-.6'O +8/(,3.&Q 1G3I&(%&1*6+, G/3@1*(+%K3*1K L&L(.*1N65
N6.+353/.65 %3.*65, +896@KM35 .( G6+3/9.61*J + *(N .(-8+(3'89
/&a*6+89 -6.(9 1/3@&..6-6N3(.&S31N&9 9/3?*6+ & O96@KM35 +L%O?J
+ L%O?6N6+6@.89 ,3%6?(9 (/&1. 14). "6L@( *+3/@(K -3'.(K N6/( +@+&-
L(3*1K + S(1*&S.6 /(1G%(+%3..OQ '(.*&Q, +8@3%K3*1K 6L/6'.(K \.3/-
L&K .(G/K,3.&5, N6*6/(K G/&+6@&* N 1&%J.8' -3'%3*/K13.&K' & &--
+3/,3.&Q +O%N(.6+. =/3@G6%(L(3*1K, S*6 &'3..6 ?%(L6@(/K @3K*3%J-

.61*& +O%N(.6+6N6%6 600 '%.. %3* .(-(@ -(N6.S&%(1J \G69( +3%&N6L6
6%3@3.3.&K .( .(U35 G%(.3*3 & .(S(%1K .6+85 \*(G /(-+&*&K ,&-.&.

=6 @(..8' 1G3I&(%&1*6+ -( +1Q &1*6/&Q R3'%& +O%N(.8 +8?-
/61&%& + (*'61a3/O 6L/6'.OQ '(11O +O%N(.&S31N&9 G/6@ON*6+,
166*+3*1*+OQM&9 '(113 -3'.65 N6/8 *6%M&.65 G6/K@N( 33 N'. ZN6-
%6 70–80% \*6L6 N6%&S31*+( 161*(+%K3* +6@K.65 G(/. #6%JU(K S(1*J
6?/(-6+(+U351K +1%3@1*+&3 &-+3/,3.&K +O%N(.6+ (*'61a3/8 N6.@3.-
1&/6+(%(1J & 6?/(-6+(%( L&@/61a3/O R3'%&. A(N&' 6?/(-6', (*'61-
a3/( & L&@/61a3/( .( R3'%3 K+%KQ*1K G/6@ON*6' +O%N(.&S31N65 @3K-
*3%J.61*&. X+6%QI&K (*'61a3/8 & L&@/61a3/8 G/6@6%,(3*1K & + .(-
1*6KM33 +/3'K, G6\*6'O +O%N(.&-' 61*(3*1K 6@.&' &- /3U(QM&9 L36-
a&-&S31N&9 a(N*6/6+ a6/'&/6+(.&K N%&'(*(. Z@.6 &- .(&?6%33 +G3-
S(*%KQM&9 &-+3/,3.&5 G/6&-6U%6 6N6%6 75 *81. %3* .(-(@, N6L@( +-6/-
+(%1K 1OG3/+O%N(. A6?6 .( 6. ;O'(*/(. ;35S(1 *(' .(96@&*1K  6-3/6
A6?6 /(-'3/6' 100930 N', N6*6/63 G6 1O*& K+%K3*1K -(*6G%3..8' N/(-
*3/6'. #6%JU&.1*+6 N/(*3/6+ *(N6L6 /(-'3/(, 1S&*(Q* 1G3I&(%&1*8,
G6K+%KQ*1K G61%3 G(@3.&K '3*36/&*6+, .6 6-3/6 A6?6 +6-.&N%6 G/&
+-/8+3 '6M.35U3L6 +O%N(.(. =61%3@1*+&K &-+3/,3.&K 1*(%& G6&1-
*&.3 N(*(1*/6a&S31N&'& @%K .(U35 G%(.3*8. 800 NO?&S31N&9 N&%6-
'3*/6+ G3G%( ?8%& +8?/6U3.8 + 1*/(*61a3/O +'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'O '&/O & 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-O%J*(*3 *3'G3/(*O/( .( +135 G%(.3*3 OG(%( ?6%33 S3' .( 10 L/(-
@O16+ G6 m3%J1&Q, .(1*OG&%( +O%N(.&S31N(K -&'(.  S3.83 G/3@G6%(-
L(Q*, S*6 &-+3/,3.&3 A6?8 1G/6+6I&/6+(%6 .(S(%6 G/6@6%,&*3%J.6-
L6 %3@.&N6+6L6 G3/&6@(, N6*6/85 1*(% G/&S&.65 L&?3%& .3 *6%JN6 '.6-
L&9 +&@6+ ,&+6*.89, .6 & ?6%JU35
S(1*& @6&1*6/&S31N&9 G/3@N6+ 16+/3-
'3..89 %Q@35. ;6L%(1.6 /(1S3*(' .3-
N6*6/89 OS3.89, &11%3@OQM&9 L3.3-
*&NO S3%6+3N(, .( R3'%3 + *6 @(%3N63
+/3'K 1O'3%6 +8,&*J +13L6 6N6%6
20 *81. .(U&9 G/3@N6+, *.3. @6&1*6/&-
S31N&3 %Q@& G/6U%&, G6 +8/(,3.&Q
1G3I&(%&1*6+, S3/3- O-N63 L6/%8UN6

 "$. 14.  "(/*( '31* 1&%J.89 -3'%3*/K13.&5, 1%OS&+U&91K .( R3'%3
+ G3/&6@ 1 1963 G6 1999 L. (C,: U.H. A393%6%, 2011)
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?O*8%N&, G6*3/K+ -.(S&*3%J.OQ S(1*J L3.3*&S31N6L6 /(-.66?/(-&K.
=/(+@(, 1O/6+83 N%&'(*&S31N&3 O1%6+&K, +6-'6,.6, 1*&'O%&/6+(%&
/(-+&*&3 '6-L( S3%6+3N( & O1N6/&%& 3L6 \+6%QI&Q. E 35 +3N6+ .(-(@
N6%611(%J.85 +-/8+ +O%N(.( (G6 1&%3 G/3+8U(QM35 + 10 /(- '6M-
.61*J &-+3/,3.&K .( 6-+3 "/(N(*(O) .( -(13%3..6' %Q@J'& .3?6%J-
U6' 61*/6+3, .(96@KM3'1K + 160 N' 6* 6-+( "/&* + XL351N6' '6/3,
G6%.61*JQ O.&S*6,&% *(N .(-8+(3'OQ '&.651NOQ I&+&%&-(I&Q
?/6.-6+6L6 +3N(, .( .31N6%JN6 +3N6+ 6G3/3@&+UOQ + 1+63' /(-+&*&&
'(*3/&N6+OQ I&+&%&-(I&Q @/3+.&9 L/3N6+. f3N6*6/83 (/936%6L&
G6%(L(Q*, S*6 \*6 & 31*J *( '&a&S31N(K +816N6/(-+&*(K E*%(.*&@(,
6G&1(..(K =%(*6.6', N6*6/(K 6GO1*&%(1J .( '6/1N63 @.6.

=/& &-+3/,3.&& +O%N(.6+ + (*'61a3/O +8?/(18+(Q*1K .3
*6%JN6 L(-6+83 N6'G6.3.*8, .6 & (\/6-6%& (*+3/@83 S(1*&I8, N(G3%J-
N& ,&@N61*&), N6*6/83 +%&KQ* .( O1%6+&K G/696,@3.&K & G6L%6M3-
.&K O%J*/(a&6%3*6+65 & &.a/(N/(1.65 /(@&(I&&, ( 166*+3*1*+3..6,
& N%&'(*. C.=. #6/&13.N6+ (1982) G6%(L(3*, S*6 .( N%&'(* + G/6U%6',
.(1*6KM3' & + ?O@OM3' (\/6-6%J & L(-6+83 N6'G6.3.*8, +N%QS(K ;Z2,
6N(-8+(Q* /3U(QM33 +%&K.&3. " N6.IO G/6U%6L6 1*6%3*&K L6@6+63
G61*OG%3.&3 (\/6-6%K + (*'61a3/O @61*&L%6 G6/K@N( 2 '%.. *, &-
N6*6/89 ?6%33 G6%6+&.8 G/&96@&*1K .( 31*31*+3..85 (\/6-6%J, L%(+-
.8' 6?/(-6' +O%N(.&S31N6L6 G/6&196,@3.&K. ;+K-J O'3.JU3.&K 16%-
.3S.65 /(@&(I&& 1 &-+3/,3.&K'& +O%N(.6+ O1*(.6+%3.( 6*.61&*3%J-
.6 @(+.6. A(N, .(G/&'3/, G6@ =3*3/?O/L6' (+ =(+%6+1N3)
+ 1912–1913 LL. N6\aa&I&3.* G/6-/(S.61*& (*'61a3/8 /3-N6 OG(%.
;G3I&(%&1*8 1+K-(%& \*6 1 &-+3/,3.&3' +O%N(.( "(*'(5 .( E%K1N3 +
1912 L. E.(%6L&S.(K N(/*&.( .(?%Q@(%(1J & G/& &-+3/,3.&& @/OL&9
+O%N(.6+ + 1963 L., 1985 L. & @/. f3N6*6/83 OS3.83 +O%N(.&S31N&'
+%&K.&3' 1N%6..8 6?TK1.K*J .3 *6%JN6 N/(*N6+/3'3..83 G3/&6@8
G696%6@(.&K N%&'(*(, .6 & I3%83 %3@.&N6+83 \G69&.  E.L%&51N&5
N%&'(*6%6L $.$. _\'? G61*/6&% 96@ &.@3N1( +O%N(.&S31N65 @3K*3%J-
.61*& 1 1500 @6 1980 LL. V G3/&6@ '(%6L6 %3@.&N6+6L6 G3/&6@(
(XV–XVI ++. & .(S(%6 XIX +.) 16L%(1.6 \*6'O &.@3N1O @351*+&*3%J.6
.(?%Q@(%(1J G6+8U3..(K +O%N(.&S31N(K @3K*3%J.61*J. ; 1913 L. @6
.(S(%( 1940-9 LL. 1&%J.89 +O%N(.&S31N&9 &-+3/,3.&5 .3 G/6&196@&-
%6, & (*'61a3/( + \*6 +/3'K ?8%( ?6%33 G/6-/(S.65. Z@.(N6, .31'6*-

/K .( \*& K/N&3 G/&'3/8, .3 1%3@O3* 6?TK1.K*J &-'3.3.&K N%&'(*(
%&UJ +%&K.&3' +O%N(.&S31N65 @3K*3%J.61*&.

bK@ OS3.89 1S&*(3*, S*6 N%&'(* '6,3* 1OM31*+3..6 &-'3.K*J1K
& G/& G(@3.&& .( R3'%Q 6L/6'.89 '3*36/&*6+ ((1*3/6&@6+).
V L36%6L&S31N6' '(1U*(?3 +/3'3.& 1*6%N.6+3.&K R3'%& 1 (1*3/6&-
@('& .3 *(N O, /3@N&. R( +1Q &1*6/&Q R3'%& .( .33 OG(%6 .31N6%JN6
*81KS (1*3/6&@6+ @&('3*/6' 6N6%6 1 N' & @31K*N& *3% @&('3*/6'
?6%33 10 N'. Z1.6+.OQ 6G(1.61*J + L%6?(%J.6' '(1U*(?3 G/3@1*(+-
%KQ* (1*3/6&@8 1 /(@&O16' ?6%JU3 1 N'. ;*6%N.6+3.&3 1 '3.JU&'&
G6 /(-'3/O *3%('& '6,3* +8-8+(*J -.(S&*3%J.83 %6N(%J.83 /(-/O-
U3.&K (N(N + 1%OS(3 1 AO.LO11N&' '3*36/&*6'), .6 .3 G/&+6@&* N L%6-
?(%J.8' G61%3@1*+&K'. =/& G(@3.&& ?6%JU&9 '3*36/&*6+ + (*'61-
a3/O +8@3%K3*1K 6L/6'.63 N6%&S31*+6 (\/6-6%K, N6*6/85 G/3GK*1*+O3*
G/6.&N.6+3.&Q 16%.3S.89 %OS35 N G6+3/9.61*& G%(.3*8, S*6 G/&-
+6@&* N 1&%J.6'O G6.&,3.&Q *3'-
G3/(*O/8. f(1*OG(3* *(N .(-8+(3-
'(K «(1*3/6&@.(K -&'(».

;OM31*+O3* '.6,31*+6
G/3@G6%6,3.&5 6 +%&K.&& ?6%JU6-
L6 N6%&S31*+( +8?/6U3..6L6
+ (*'61a3/O (\/6-6%K .( N%&'(*,
G&U3* V.V. =O1*8.1N&5 + 6@.65 &-
1+6&9 1*(*35 (1997). f3G61/3@-
1*+3..63 &-OS3.&3 \*&9 +6-@351*+&5 +6-'6,.6 G/& &11%3@6+(.&&
N/OG.89 +O%N(.&S31N&9 &-+3/,3.&5. f(?%Q@3.&K G6N(-8+(Q*, S*6
G/& 1('89 '6M.89 &-+3/,3.&K9, 1/(-O +1%3@ -( N6*6/8'& + (*'61-
a3/3 61*(3*1K .31N6%JN6 NO?&S31N&9 N&%6'3*/6+ (\/6-6%K, + ?%&,(5-
U&3 @+(-*/& L6@( G6+13'31*.6 G6.&,(Q*1K %3*.&3 *3'G3/(*O/8 &
G6+8U(Q*1K -&'.&3 (+ G/3@3%(9 2–36;, 6@.(N6 + 1/3@.3' – -.(S&-
*3%J.6 '3.JU3). =/6&196@&* O'3.JU3.&3 G/K'65 16%.3S.65 /(@&(-
I&&, ( @6%K /(113K..65 – G6+8U(3*1K.  +3%&S&+(3*1K @6%K G6L%6M3.-
.6L6 (*'61a3/65 &-%OS3.&K, *3'G3/(*O/( (*'61a3/8 /(1*3*, *3'G3-
/(*O/( G6+3/9.61*& G(@(3*. A3' .3 '3.33, 1S&*(Q* .3N6*6/83 &11%3-
@6+(*3%&, \*& \aa3N*8 .3 &'3Q* @%&*3%J.6L6 9(/(N*3/(, G61N6%JNO
(*'61a3/( @61*(*6S.6 ?81*/6 6S&M(3*1K. =/&'3/.6 -( G6%L6@(
N6%&S31*+6 (\/6-6%K O'3.JU(3*1K @31K*&N/(*.6. A(N, S3/3- L6@ G61%3
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+-/8+( +O%N(.( "/(N(*(O + (*'61a3/3 169/(.&%61J 6N6%6 25 '%.. *
(\/6-6%K, G6 1/(+.3.&Q 1 .(S(%J.8'& 10–20 '%/@. *. b(-O'.6 G/3@-
G6%6,&*J, 1S&*(Q* .3N6*6/83 1G3I&(%&1*8, S*6 G61%3 G(@3.&K ?6%J-
U6L6 (1*3/6&@( 6S&M3.&3 (*'61a3/8 ?O@3* G/6&196@&*J + *6' ,3
*3'G3. ;%3@O3* *(N,3 OS31*J, S*6 O'3.JU3.&Q G6*6N( G6%OS(3'65
\.3/L&& ?O@3* 16GO*1*+6+(*J & O'3.JU3.&3 G6*6N( *3/K3'65 1 G6+3/-
9.61*& R3'%& \.3/L&&, +1%3@1*+&3 O1&%3.&K 33 \N/(.&/6+(.&K +6-.&-
N(3* «G(/.&N6+85 \aa3N*».

f31'6*/K .( *6, S*6 *(N .(-8+(3'83 G(/.&N6+83 L(-8 (+6@K-
.65 G(/, 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/6GO1-
N(Q* N6/6*N6+6%.6+83 &-%OS3.&K, G61*OG(QM&3 6* ;6%.I(, & -(@3/-
,&+(Q* @%&..6+6%.6+63 &-%OS3.&3, &@OM33 6* R3'%& + N61'61. V1%3@-
1*+&3 \*6L6 N6%3?(.&K N6%&S31*+( CO2  + (*'61a3/3 '6LO* +8-+(*J
-.(S&*3%J.83 &-'3.3.&K + *3G%6+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-
/(*O/ .( .31N6%JN6 L/(@O16+, O,3 S3/3- @+(-*/& L6@( N%&'(* G/(N*&-
S31N& +3/.3*1K N .6/'(%J.6'O 161*6K.&Q. ;%3@6+(*3%J.6, 96*K N%&-
'(*&S31N&3 G61%3@1*+&K 1*6%N.6+3.&K R3'%& 1 ?6%JU&' (1*3/6&@6'

?O@O* 6MOM(*J1K & S3/3- @31K*J
%3*, 6 '.6L6%3*.35 «K@3/.65 -&'3»
L6+6/&*J .3 G/&96@&*1K, 1S&*(3*
=O1*8.1N&5.

V(,.63 -.(S3.&3 &'3Q*
I&/NO%KI&6..83 a(N*6/8, +%&KQ-
M&3 .( N%&'(*. !61*(*6S.6 @3*(%J-
.6 \*& a(N*6/8 ?8%& &11%3@6+(.8

$. $. _\'?6'. Z. G/&U3% N +8+6@O, S*6 @%K E.L%&& + G61%3@.&3
300 %3* ?8%& 9(/(N*3/.8 N+(-&G3/&6@&S31N&3 G/6I3118 1 S(1*6*65
20–25 & 45–55 %3*, N6*6/83 &L/(Q* 1OM31*+3..OQ /6%J + &-'3.3.&&
N%&'(*(. E.(%&- I&/NO%KI&6..6L6 /3,&'( + C+/6G3 G6N(-8+(3*, S*6
1('83 'KLN&3 -&'8 & +31.8 (1920–1929, 1959–1968 & 1983–2000 LL.)
166*+3*1*+OQ* G3/&6@O @6'&.&/6+(.&K -(G(@.89 & QL6--(G(@.89
+3*/6+ G/& G6+8U3..65 I&N%6.&S31N65 (N*&+.61*&. V *6 +/3'K N(N
*3G%83 %3*.&3 13-6.8 9(/(N*3/&-OQ*1K +8/(,3..8'& (.*&I&N%6.&-

S31N&'& *&G('& I&/NO%KI&& .(@ R(G(@.65 & m3.*/(%J.65 C+/6G65
(1940–1949 LL.). !31K*&%3*&K 1 96%6@.8'& -&'('& 166*+3*1*+OQ*
G3/&6@(' 1 6*.61&*3%J.6  1%(?65 I&/NO%KI&35 (*'61a3/8
(1970–1979 LL.). d6%6@.83 %3*.&3 G3/&6@8 (1970–1982 LL.) O1*(.(+-
%&+(Q*1K *6L@(, N6L@( 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&& (.*&I&N%6.&-
S31N6L6 /3,&'( I&/NO%KI&& + E/N*&N3 G/&+6@K* N 96%6@.65 G6L6@3 +
C+/6G3. ;O/6+83 -&'8 1 L61G6@1*+OQM&'& +61*6S.8'& +3*/('& 6*-
'3S(%&1J + 1560–1569, 1690–1699, 1820–1829, 1890–1899 LL. & @/.
V dd +. .(&?6%33 96%6@.83 -&'8 + C+/6G3 6*'3S(%&1J + 1928–29,
1941–42, 1962–63, 1965–66 (-('3/-%( ?6%JU(K S(1*J #(%*&51N6L6
'6/K), 1978–79 LL.. V *6 ,3 +/3'K -&'8 1973–75 & 1999–2000 LL. ?8%&
.(1*6%JN6 *3G%8'&, S*6 + "6G3.L(L3.3 @6 N6.I( K.+(/K I+3%& /6-8.

V I3%6' + dd +. + ;3+3/.6' G6%OU(/&& &.*3.1&+.61*J -(G(@-
.65 I&/NO%KI&& (*'61a3/8, N6L@( G/3&'OM31*+3..6 .(?%Q@(3*1K
G3/3.61 *3G%89 +6-@OU.89 '(11 1 E*%(.*&N&, +6-/(1*(%(, S*6 & G/&-
+3%6, G6 '.3.&Q '.6L&9 OS3.89, N ?6%33 *3G%6'O G6 1/(+.3.&Q 1
dId +. N%&'(*O.

ATWVYaV VY IG ^TWNLZLIfd
JVYZGK ]LVTWLJ

h.6L&3 16+/3'3..83 N%&'(-
*6%6L& 1S&*(Q*, S*6 .( G/6*K,3.&&
G61%3@.&9 100 %3*  .( N%&'(* 1OM3-
1*+3..63 +%&K.&3 6N(-8+(Q* *(N .(-
-8+(3'83 (.*/6G6L3..83 a(N*6/8.
;6L%(1.6 1*6/6..&N(' U&/6N6 &-+31-
*.6L6 «G(/.&N6+6L6 \aa3N*(», + /3-O%J*(*3 96-K51*+3..65 @3K*3%J-
.61*& S3%6+3N( (/(-+&*&K \.3/L3*&N&, &.@O1*/&& & 13%J1N6L6 96-K5-
1*+(, 1,&L(.&K @/3+31&.8 & &1N6G(3'6L6 *6G%&+(, +8/O?N& %316+ &
*.@.) (*'61a3/( G61*3G3..6 6?6L(M(3*1K &-?8*6S.8'& N6%&S31*+('&
L(-6+89 G/&'3135 (@&6N1&@6' OL%3/6@(, '3*(.6', 9%6/a*6/OL%3/6-
@('& & @/.), N6*6/83 +%&KQ* .( /(@&(I&6..85 ?(%(.1 R3'%&, 1@+&L(K
3L6 + 1*6/6.O .(N6G%3.&K *3G%( + .&,.35 */6G61a3/3. X*6 +3@3* N
G6+8U3.&Q L%6?(%J.65 *3'G3/(*O/8 +6-@O9( .( G%(.3*3. A6 31*J,



42 43

G/3@G6%(L(3*1K, S*6 O+3%&S3.&3 16@3/,(.&K G(/.&N6+89 L(-6+
+ (*'61a3/3 – 61.6+.(K G/&S&.( 16+/3'3..6L6 G6*3G%3.&K N%&'(*(
.( G%(.3*3. =6\*6'O 1S&*(3*1K, S*6 31%& 16N/(*&*J &9 +8?/618 G6
+135 G%(.3*3, 6L/(.&S&+(K G/6'8U%3..OQ @3K*3%J.61*J S3%6+3N( (16-
L%(1.6 "&6*1N6'O G/6*6N6%O), *6 '6,.6 -(*6/'6-&*J @(%J.35U33 G6-
*3G%3.&3 N%&'(*(, N6*6/63 L/6-&* ?6%JU&'& G/6?%3'('& @%K +13L6
S3%6+3S31*+(.

V N(S31*+3 61.6+.6L6 @6+6@( + G6%J-O L&G6*3-8 (.*/6G6L3.-
.6L6 L%6?(%J.6L6 G6*3G%3.&K G/&+6@&*1K .(?%Q@(3'63 G61%3@.&3 500
%3* ?81*/63 O+3%&S3.&3 1/3@.3'&/6+65 *3'G3/(*O/8 (/&1. 15).
=6 @(..8' /3N6.1*/ONI&& ('3/&N(.1N6L6 G/6a3116/( !,. =6%%(N(

(2000) -('3*.63 G6*3G%3.&3 .(S(%61J O,3 300 %3* .(-(@ & 1N6/61*J
3L6 -( '&.O+U33 1*6%3*&3 O+3%&S&%(1J G6S*& + @+( /(-(.

Z@.(N6 31*J /K@ OS3.89 + '&/3, + S(1*.61*& – + b611&&, N6*6-
/83 G6%(L(Q*, S*6 G6+8U3..(K N6.I3.*/(I&K OL%3N&1%6L6 L(-(
+ (*'61a3/3 31*J 1%3@1*+&3, ( .3 G/&S&.( G6*3G%3.&K. Z.& ON(-8+(-
Q* .( *6, S*6 .( .(U35 G%(.3*3 .36@.6N/(*.6 .(?%Q@(%&1J G3/&6@8
L%6?(%J.6L6 G6*3G%3.&K + *3 @(%3N&3 & .3 6S3.J @(%3N&3 +/3'3.(, N6L@(
.&N(N65 G/6'8U%3..65 I&+&%&-(I&& .( R3'%3 3M3 .3 ?8%6, @( & 1(-
'6L6 S3%6+3N(, N(N +&@(, 3M3 .3 1OM31*+6+(%6 (1'. G/3@8@OM&3 /(--

@3%8). Z.& G6%(L(Q*, S*6 G6+8U3.-
.(K N6.I3.*/(I&K OL%3N&1%6L6 L(-(
+ (*'61a3/3 +13L@( 16G/6+6,@(3*
L%6?(%J.83 G6*3G%3.&K, N6*6/83
+8-8+(Q*1K 31*31*+3..8'& G/&S&-
.('&. V G6@*+3/,@3.&3 \*6L6 6.&
G/&+6@K* @(..83 6 16@3/,(.&& CO2

+ G/6?(9 (N3/.(9) %J@(, +-K*6L6 +
E.*(/N*&@3 1 L%O?&. + 1 N' & ?6%33. _3@ G/3N/(1.6 169/(.K3*
GO-8/JN& +6-@O9(, N6*6/83 '6,.6 &11%3@6+(*J .( G/3@'3* G/&1O*-
1*+&K OL%3N&1%6L6 L(-(, '3*(.(, N&1%6/6@(, +6@6/6@( & &9 &-6*6G6+.
E.(%&- \*&9 GO-8/JN6+ +6-@O9( (( *(N&3 @(..83 G6 '(*3/&(%(' 1*(.-
I&& «V61*6N» &'3Q*1K -( G61%3@.&3 420 *81. %3*) G6N(-8+(3*, S*6
16@3/,(.&3 ;Z2 + (*'61a3/3 @3'6.1*/&/6+(%6 I&N%&S31N&3 N6%3?(-
.&K. f(&?6%33 -.(S&*3%J.83 &- .&9 – 1 G3/&6@6' + 100 *81. %3* (I&N-
%8 h&%(.N6+&S() – 6G/3@3%KQ*1K /3LO%K/.8'& &-'3.3.&K'& G(/(-
'3*/6+ -3'.65 6/?&*8.

f3@(+.6 &-OS3.&3 N3/.6+ ?O/3.&K 16 @.( ;3+3/.6L6 _3@6+&-
*6L6 6N3(.( G6N(-(%6, S*6 @31K*N& '&%%&6.6+ %3* .(-(@ .( ;3+3/.6'
G6%Q13 ?8%6 6S3.J *3G%6. V 2004 L. @+( %3@6N6%( G/6?&%& @6/6LO
&11%3@6+(*3%J1N6'O 1O@.O «V&@(/ V&N&.L» N *6SN3 + 250 N'
6* ;3+3/.6L6 G6%Q1(, /(1G6%6,3..65 .(@ 9/3?*6' _6'6.616+(, N6-
*6/85 +6-+8U(3*1K .( 3 N' .(@ 6N3(.1N&' @.6'. R@31J OS3.8' O@(-
%61J +-K*J N3/. @%&.65 430 '. =/3@8@OM&3 G6G8*N& G/&.61&%& *6%JN6
@6 10 ' 6?/(-I6+. H11%3@6+(*3%& O1*(.6+&%&, S*6 6N6%6 55 '%.. %3*
.(-(@ .( ;3+3/.6' G6%Q13 %3*6' ?8%6 6N6%6 +24°C. E 6N6%6 43 '%..
%3* .(-(@ .(S(%61J G696%6@(.&3, G/&S3' .( 6?6&9 G6%Q1(9 6@.6+/3-
'3..6. A(N&' 6?/(-6', OS3.83 G/&U%& N +8+6@O, S*6 L%6?(%J.83
&-'3.3.&K N%&'(*( G/6&196@&%& .( G%(.3*3 /3LO%K/.6.

b611&51N&3 OS3.83 G/6a3116/ !.k. !3'3,N6 & (N(@3'&N
V.h. "6*%KN6+ G/6+3%& /3N6.1*/ONI&Q G(%36*3'G3/(*O/ .( 61.6+3
&11%3@6+(.&5 +  /(%J1N65 1+3/9L%O?6N65 1N+(,&.3 & G6 @(..8'
?O/3.&K %3@.&N( E.*(/N*&@8. =6 \*&' @(..8' '6,.6 S3*N6 +8@3-
%&*J *(N .(-8+(3'63 VQ/'1N63 6%3@3.3.&3 (18–20 *81. %3* .(-(@),
N6*6/63 .(?%Q@(%61J .( ?6%JU65 G%6M(@& b611&& (/&1. 16). A(N ,3
S3*N6 a&N1&/O3*1K «'(%85 %3@.&N6+85 G3/&6@», 6 N6*6/6' O,3 OG6-

 "$. 15.  +3%&S3.&3 L%6?(%J.65 *3'G3/(*O/8 -( G61%3@.&3 500
%3* (<"8,%.'<>8$61  C,: J. Pollack, 2000)
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'&.(%61J +8U3. =/&S3' G3/396@ 6* ;/3@.3+3N6+6L6 *3G%6L6 G3/&6@(
N '(%6'O %3@.&N6+6'O + L36%6L&S31N6' '(1U*(?3 +/3'3.& G/696@&%
6S3.J ?81*/6 – *3'G3/(*O/( G6.&-&%(1J .( 12 L/(@O16+ -( 400 %3*.

!(..83 G6 (.*(/N*&S31N6'O %J@O G6+*6/KQ* 6G&1(..83 -(N6-
.6'3/.61*& (/&1.16). Z@.(N6 -@31J ('G%&*O@( N6%3?(.&5 *3'G3/(*O/
?8%( 1OM31*+3..6 '3.JU3. X*6* G/6I311 96/6U6 6*/(,3. & .(
/3N6.1*/ONI&& VQ/'1N6L6 6%3@3.3.&K + 6?%(1*& G6%K/.89 U(G6N
R3'%&. X*( /3N6.1*/ONI&K G6N(-8+(3*, S*6 ?6%JU(K G%6M(@J ;3+3/-
.6L6 G6%OU(/&K ?8%( G6N/8*( %J@6'. f(G/6*&+, + k,.6' G6%OU(-
/&& O+3%&S3.&3 G%6M(@& %3@.&N( E.*(/N*&@8 ?8%6 .31OM31*+3..6,
S*6, +3/6K*.6, 1+K-(.6 1 +%&K.&3' .( G/6I3118 33 6%3@3.3.&K k,.6-
L6 6N3(.(, 6?/('%KQM3L6 E.*(/N*&@O.  N(-(..83 +8U3 /611&51N&3
&11%3@6+(*3%& G/3@G6%6,&%&, S*6 @%K *(N&9 N(/@&.(%J.89 &-'3.3-
.&5 N%&'(*( */3?OQ*1K, 6S3+&@.6, 6S3.J ?6%JU&3 -(*/(*8 \.3/L&&.
=6\*6'O 6.& /3U&%& /(11'6*/3*J 1+K-J '3,@O 16%.3S.65 (N*&+.61-
*JQ (G61N6%JNO ;6%.I3 K+%K3*1K 61.6+.8' &1*6S.&N6' G61*OG%3.&K
\.3/L&& .( G6+3/9.61*J R3'%&), & 1/3@.35 *3'G3/(*O/65 ;3+3/.6L6
G6%OU(/&K + &1*6/&S31N6' +/3'3.& (/&1. 17). E+*6/('& 6?.(/O,3.6
@61*(*6S.6 96/6U33 16+G(@3.&3 @&.('&N& (N*&+.61*& ;6%.I( &
G6+3/9.61*.65 *3'G3/(*O/8, 96*K O1*65S&+65 N6//3%KI&& '3,@O \*&-

'& G(/('3*/('& + *3NOM3' +/3'3.& .3 .(?%Q@(3*1K: &.6L@( &-'3.3-
.&3 16%.3S.65 (N*&+.61*& G/3@U31*+O3* 166*+3*1*+OQM3'O &-'3.3-
.&Q *3'G3/(*O/8, ( &.6L@( – .(6?6/6*.

=6 166*.6U3.&Q &-6*6G6+ N&1%6/6@( + (.*(/N*&S31N6' %3@6-
+6' N3/.3 V.h. "6*%KN6+8' ?8%& G6%OS3.8 @(..83 6 *3'G3/(*O/3,
1OM31*+6+(+U35 + G/6U%83 \G69&, ( G6 (.(%&-O GO-8/JN6+ +6-@O9( +
N3/.3 – 6 16@3/,(.&& OL%3N&1%6L6 L(-( (/&1.18). b3-O%J*(*8 16G61-
*(+%3.&K \*&9 @(..89 6N(-(%&1J .36,&@(..8'&. V(/&(I&& &-'3.3-
.&K *3'G3/(*O/8 & 16@3/,(.&K OL%3N&1%6L6 L(-( + (*'61a3/3 G6N(-
-8+(Q*, S*6 «/61*» OL%3N&1%6L6 L(-( +13L@( 1%3@O3* -( G6+8U3.&3'
*3'G3/(*O/8, ( .3 .(6?6/6*, N(N G/3@G6%(L(3*1K G6 O1*(.6+N(' "&6*-
1N6L6 G/6*6N6%(. "1*(*&, *(N63 G6+3@3.&3 \*&9 G(/('3*/6+ +G6%.3
6?TK1.&'6, &?6 6N3(., ( .3 (*'61a3/(, K+%K3*1K .(&?6%JU&' (NNO'O-
%K*6/6' OL%3N&1%6L6 L(-( .( G%(.3*3. ZN3(. 6S3.J ?81*/6 /3(L&/O3*
.( &-'3.3.&3 *3'G3/(*O/8 G6+3/9.61*&: +8?/(18+(3* OL%3N&1%6*O
G/& G6+8U3.&& *3'G3/(*O/8 & G6L%6M(3* 33 G/& 69%(,@3.&&.

«"(N6+6 ,3 166*.6U3.&3 '3,@O 31*31*+3..8'& & (.*/6G6-
L3..8'& &1*6S.&N('& OL%3N&1%6L6 L(-(?» – 1*(+&* +6G/61 6@&. &-
&-+31*.89 /611&51N&9 '3*36/6%6L6+ V.H.  *N&.. =6@1S&*(.6, S*6 +13
S3%6+3S31*+6 1?/(18+(3* + (*'61a3/O 6N6%6 22 '%/@. *6.. 6N&1&
OL%3/6@(. =/&S3' 20 .(&?6%33 /(-+&*89 1*/(. 1?/(18+(Q* 6N6%6

 "$. 16. b3N6.1*/ONI&K G(%36*3'G3/(*O/ G6 @(..8' 1N+(,&..89
&-'3/3.&5 & %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)

 "$. 17. H-'3.3.&3 16%.3S.65 (N*&+.61*& (S) & &-'3.3.&3 1/3@.3L6
-.(S3.&K G6+3/9.61*.65 *3'G3/(*O/8 (Z) ;3+3/.6L6 G6%OU(/&K -(
G61%3@.&3 250 %3* (C,: G.W. G"5"F8,, 2006)
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16 '%/@. *6... f(&?6%JU&3 1?/618 G/&.(@%3,(* ;^E, "&*(Q, b61-
1&&, nG6.&&, H.@&& & $3/'(.&&. X*6 6?1*6K*3%J1*+6 & K+%K3*1K \N6-
.6'&S31N&' 6?61.6+(.&3' "&6*1N6L6 G/6*6N6%(, N6*6/85 +1*OG&% +
1&%O + 2005 L. b(-+&*83 1*/(.8 @6%,.8 G6NOG(*J N+6*8 .( 1?/61 OL-

%3N&1%6L6 L(-( O 1%(?6/(-+&*89
1*/(., S*6?8 61*(.6+&*J G/6I311
L%6?(%J.6L6 G6*3G%3.&K. =/6*6N6%
+N%QS(3* ?6%33 160 1*/(. '&/( &
G6N/8+(3* 6N6%6 55% 6?M3'&/6-
+89 +8?/616+ G(/.&N6+89 L(-6+.
C+/6G351N&5 16Q- @6%,3. 16N/(-
*&*J +8?/618 CO2 & @/OL&9 *3G-
%&S.89 L(-6+ .( 8%, ;^E – .( 7%,
nG6.&K – .( 6%. A(N&' 6?/(-6',
G/3@G6%(L(3*1K, S*6 L%(+.(K I3%J
G/6*6N6%( – 16N/(M3.&3 +8?/616+
*3G%&S.89 L(-6+ + 1%3@OQM&3
15 %3* .( 5% – ?O@3* +8G6%.3.(.

f6 \*6 .3 61*(.6+&* L%6?(%J.63 G6*3G%3.&3, ( *6%JN6, ?8*J '6,3*,
%&UJ .3'.6L6 -('3@%&* 3L6 /61* (/&1. 19). H \*6 %&UJ + %OSU3' 1%O-
S(3, N(N 1S&*(Q* .3N6*6/83 1G3I&(%&1*8. A(N S*6 '6,.6 1@3%(*J +8-
+6@, S*6 13/J3-.83 '3/8 G6 G/3@6*+/(M3.&Q L%6?(%J.6L6 G6*3G%3-
.&K G6N( G/(+&*3%J1*+('& .3 /(11'(*/&+(Q*1K & .3 G/3@G/&.&'(Q*-
1K, 1S&*(3*  *N&..

«"(N6+( ,3 @6%K (.*/6G6L3..89 +8?/616+ + 6?M3' ?(%(.13
1?/61( OL%3N&1%6L6 L(-( .( G%(.3*3?» – 1*(+&* 1%3@OQM&5 +6G/61
V.H.  *N&.. E.(%&- +8?/616+ +O%N(.6+ & L/K-3+89 G6*6N6+, ( *(N,3
1?/61( 6N3(.( G6N(-8+(3*, S*6 @(,3 + O1%6+&K9 /(+.6+31&K @6%K (.*-
/6G6L3..6L6 OL%3N&1%6L6 L(-( .3 G/3+8U(3* 30% 6* 31*31*+3..6L6
1?/61(, G&U3* (+*6/. C1%& ,3 OS31*J @/OL&3 31*31*+3..83 &1*6S.&N&
OL%3N&1%6L6 L(-( – +6@6/61%&, ?6%6*( & *.G., *6 @6%K (.*/6G6L3..6L6
1?/61( O'3.JU(3*1K G/(N*&S31N& +@+63. =/& /(11'6*/3.&& 6?M3L6
?(%(.1( OL%3N&1%6L6 L(-( + (*'61a3/3 6N(-8+(3*1K, S*6 1&%J.35U&'
G6L%6*&*3%3' 3L6 K+%K3*1K /(1*&*3%J.(K S(1*J ?&6*8. C1*J '.3.&3,
S*6 -('3*.63 O+3%&S3.&3 G/&/61*( @/3+31.65 '(118 + ?(1135.3
/. E'(-6.N& 1+K-(.6 .3G61/3@1*+3..6 1 O+3%&S3.&3' 16@3/,(.&K OL-
%3N&1%6L6 L(-( + +6-@O93. A6 ,3 1('63 6*.61&*1K & N G6+8U3..8'
O/6,(K' -3/.6+89 + ;3+3/.6' G6%OU(/&&, @(,3 .31'6*/K .( .3?%(-
L6G/&K*.83 G6L6@.83 O1%6+&K. H11%3@6+(.&K G61%3@.&9 %3* G6N(-(-
%& 3M3 6@.6 .3166*+3*1*+&3 G6@1S&*(..6L6 /(.33 ?(%(.1( +8?/61(
OL%3N&1%6L6 L(-( + (*'61a3/O. V8?/618 &- 6*N/8*89 G3S35 & 6S(L6+,
N6*6/83 +31J'( /(1G/61*/(.3.8 + 1*/(.(9 Ea/&N&, E-&& & k,.65
E'3/&N& G/3+8U(Q* +8?/618 +139 @&-3%J.89 @+&L(*3%35 '&/(.
=6\*6'O, 1S&*(3*  *N&., + .(1*6KM33 +/3'K 1%3@6+(%6 ?8 G/6&-+31-
*& G3/36I3.NO N+6* "&6*1N6L6 G/6*6N6%(.  ,3 135S(1 G6.K*.6, S*6
\.3/L3*&N( N%&'(*&S31N&9 G/6I3116+ .( '.6L6 G6/K@N6+ G/3+8U(3*
\.3/L3*&S31N&3 +6-'6,.61*& S3%6+3S31*+(, G6%(L(3* 6..

h3,@O (*'61a3/65, 6N3(.6' & ?&61a3/65 1OM31*+O3* G61*6-
K..85 6?'3. CO2. ZG/3@3%3..63 N6%&S31*+6 CO2 61*(3*1K + (*'61-
a3/3; 6N3(. K+%K3*1K 61.6+.8' 3L6 .(N6G&*3%3', 9/(.&*3%3' & &1-
*6S.&N6', /(1*&*3%J.61*J G6L%6M(3* CO2 + G/6I3113 1&.*3-( & 9/(-
.&* OL%3/6@ (+ 1*+6%(9 @3/3+J3+, %&1*+3, */(+3, G3/3L.63, G6S+3);
?(N*3/&&, L/&?8 & ,&+6*.83 +8@3%KQ* 3L6 + /3-O%J*(*3 @89(.&K
(/&1. 20). ;N6/61*J 6?'3.( CO2 '3,@O (*'61a3/65 & 6N3(.6' 6?O1-

 "$. 18. ;6G61*(+%3.&3 @(..89 G6 *3'G3/(*O/3 %3@6+6L6 N3/.( +
(.*(/N*&S31N65 1N+(,&.3 & 16@3/,(.&Q OL%3N&1%6L6 L(-( + \*6' ,3 N3/.3
(C,: G.W. G"5"F8,, H.X. L,'918,0, 2006)

 "$. 19. h.6L6%3*.KK @&.('&N(
/61*( @&6N1&@( OL%3/6@( +
(*'61a3/3
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%6+%3.( *3'G3/(*O/65 +6@8. V /3-O%J*(*3 + +816N&9 U&/6*(9 G6*6N
CO2  .(G/(+%3. + 61.6+.6' &- (*'61a3/8 + 6N3(., ( + Q,.89 – .(6?6-
/6*, &- 6N3(.( + (*'61a3/O. =/&1O*1*+&3 .3a*K.65 G%3.N&, -(L/K-.K-
QM35 6N3(., '6,3* O'3.JU&*J \*6* 6?'3..

=6 /(1S3*(' 1G3I&(%&1*6+ +/3'K 6?'3.( CO2 '3,@O (*'61a3-
/65 & ?&61a3/65 & .(6?6/6* 161*(+%K3* 33–40 %3*, ( '3,@O (*'61a3-
/65 & (N*&+.65 S(1*JQ 6N3(.( +13L6 5–6 %3*. " N6.IO dd +. O/6+3.J
CO2 + (*'61a3/3 G6+81&%1K .( 20–25%. ;6L%(1.6 .3N6*6/8' '(*3'(-
*&S31N&' '6@3%K', G61%3 *6L6 N(N N6.I3.*/(I&K CO2 + (*'61a3/3
@61*&L.3* '(N1&'O'(, .(S.3*1K 33 1G(@ @6 +3%&S&.8 %&UJ .3.('.6-
L6 ?6%JU35, S3' \*6 .(?%Q@(%61J + @6&.@O1*/&(%J.OQ \G69O. b(+.6-
+31&3 .(1*OG&* + /3-O%J*(*3 G3/3N(SN& &-?8*N( CO2 + 6N3(. & ?&6-
1a3/O G/&'3/.6 N N6.IO XXIII +. H196@K &- \*6L6, /K@ 1G3I&(%&1*6+
G6%(L(3*, S*6 G/6?%3'( «G(/.&N6+6L6 \aa3N*(» G/& +135 33 .316'-
.3..61*&, '6,3* 6N(-(*J1K 1&%J.6 G/3O+3%&S3..65.

"/6'3 O+3%&S3.&K +8?/616+ + (*'61a3/O G(/.&N6+89 L(-6+ &
(\/6-6%K S3%6+3N @(+.6 O,3 .(/OU(3* 1('O G6+3/9.61*J R3'%&,
1OM31*+3..6 '3.KK 33 1G616?.61*J N 6*/(,3.&Q 16%.3S.6L6 G6*6N(.
; .(S(%( S3%6+3S31N65 I&+&%&-(I&& +8/O?(Q*1K & +8,&L(Q*1K %31(,
O+3%&S&+(3*1K G%6M(@J G(96*.89 -3'3%J, &@3* 6GO1*8.&+(.&3.
A(N, G%6M(@J NO%J*&+&/6+(..89 -3'3%J O+3%&S&%(1J 1 500 '%.. L(
+ 1860 L. @6 1.5 '%/@. L( + N6.I3 dd +. _&N+&@(I&K %31.6L6 G6N/6+( &
6L6%3.&3 G6S+ +3@O* N 61OU3.&Q (*'61a3/8. b(1S3*8 1G3I&(%&1*6+
G6N(-8+(Q*, S*6 GO1*8.& + 1O?*/6G&S31N65 -6.3 &'3Q* 6S3.J +816-

N63 (%J?3@6 – 6N6%6 35%. Z.& 6*/(,(Q* ?6%JU63 N6%&S31*+6 N6/6*-
N6+6%.6+65 16%.3S.65 /(@&(I&& & (N*&+.6 *3/KQ* O96@KMOQ @%&.-
.6+6%.6+OQ /(@&(I&Q, +1%3@1*+&3 1&%J.6L6 .(L/3+( G6+3/9.61*&.
V /3-O%J*(*3 .(S&.(3* @351*+6+(*J '39(.&-' «&11OU3.&K». V ;3+3/-
.65 Ea/&N3 + /(56.3 ;(93%K + G61%3@.&3 .31N6%JN6 1*6%3*&5 -(1O9&
G6+*6/K%&1J + 1/3@.3' 6@&. /(- + 30 %3*. Z@.(N6 + N6.I3 60-9 – .(S(-
%3 70-9 LL. G/6U%6L6 +3N( -(1O9& G/6&196@&%& S(M3, &.6L@( G6
.31N6%JN6 %3* G6@/K@. A36/3*&S31N&3 /(1S3*8 G6N(-8+(Q*, S*6 G/&
G6%.65 %&N+&@(I&& %31.6L6 G6N/6+( .( .(U35 G%(.3*3 1/3@.33 L6@6-
+63 (%J?3@6 G6+81&%61J ?8 G/&'3/.6 .( 1%, 1OM31*+3..6 &-'3.&-
%(1J ?8 U3/696+(*61*J G6S+8, S*6 G/&+3%6 ?8 N .(/OU3.&Q I&/NO-
%KI&& (*'61a3/8 + I3%6'.

f31N6%JN6 %3* .(-(@ 6*3S31*+3..85 OS3.85 V.$. $6/UN6+ +8@-
+&.O% 6/&L&.(%J.OQ L&G6*3-O «?&6*&S31N6L6 (%31.6L6) .(161(» (/&1.
21). ;6L%(1.6 35 31*31*+3..83 (*.3. .3 .(/OU3..83 S3%6+3N6') %31(
«-(*KL&+(Q*» (*'61a3/.OQ +%(LO 1 6N3(.( +L%O?J N6.*&.3.*6+. #%(-
L6@(/K .(%&S&Q %&1*J3+ %31 G6@@3/,&+(3* +816N&3 G6*6N& &1G(/3-
.&K, N6*6/83 G/3+6196@K* G6*6N& &1G(/3.&K .(@ 6N3(.6'. H1G(/&+-
U(K1K 1 %&1*J3+ +%(L( N6.@3.1&/O3*1K & &1S3-(3* &- L(-6+65 a(-8,
G/&+6@K N /(-/3,3.&Q +6-@O9( + (*'61a3/.6' 1*6%?3 .(@ %316'. =/&
\*6' .(@ %316' +6-.&N(Q* +6196@KM&3 G6*6N& +6-@O9(, S*6 G/&+6@&*
N -(1(18+(.&Q +%(,.6L6 +6-@O9( 1 6N3(.(, N6*6/85 -(*3' +6-+/(M(-
3*1K 6?/(*.6 G61%3 +8G(@3.&K 61(@N6+ .(@ 1OU35. A(N&' 6?/(-6',
'6,.6 1N(-(*J, S*6 /3N& 16-@(Q*1K %31('&. V 1%OS(3 &1*/3?%3.&K
%316+, + G3/+OQ 6S3/3@J */6G&S31N&9, ?&6*&S31N&5 .(161 G3/31*(.3*
/(?6*(*J & N%&'(* .( R3'%3 N(/@&.(%J.6 &-'3.&*1K. f(@6 6*'3*&*J,
S*6 G/6a3116/ V.$. $6/UN6+ &- =3*3/?O/L1N6L6 &.1*&*O*( K@3/.65
a&-&N& G/&@3/,&+(3*1K +31J'(
6/&L&.(%J.89 +-L%K@6+ .( a6/-
'&/6+(.&3 N%&'(*( .( R3'%3.
Z. G6%(L(3*, S*6 N%&'(*, G6@96-
@KM&5 @%K ,&-.& ?&6%6L&S31-
N&9 6?T3N*6+ .( .(U35 G%(.3*3
G6@@3/,&+(3*1K 1('65 ,&-.JQ.
V 6*1O*1*+&& ?&6*8 N%&'(*
R3'%& + *3S3.&3 N6/6*N6L6 +/3-

 "$. 20. "/OL6+6/6* OL%3N&1%6L6 L(-( + G/&/6@3

 "$. 21. ;93'( “%31.6L6 .(161(
+%(L&” (C,: H.A. A,<P8,0, 2006)
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'3.& G3/35@3* + 6@.6 &- @+O9 O1*65S&+89 161*6K.&5, .3G/&L6@.89
@%K ,&-.& ?&6%6L&S31N&9 6?T3N*6+ – %&?6 + 1%&UN6' 96%6@.63
161*6K.&3 1 *3'G3/(*O/65 + '&.O11006; (N(N .( h(/13), %&?6 + L6/K-
S33 1 *3'G3/(*O/65 +4606; (N(N .( V3.3/3). =6 3L6 '.3.&Q G/&L6@-
.(K @%K ,&-.& 6N/O,(QM(K 1/3@( 16-@(3*1K & O1*65S&+6 G6@@3/,&-
+(3*1K + 6G*&'(%J.6' 161*6K.&& 31*31*+3..8'&, .3 .(/OU3..8'&
S3%6+3N6' \N6%6L&S31N&'& 166?M31*+('& ,&+89 6/L(.&-'6+. C1*3-
1*+3..(K ?&6*( 1G616?.( N6'G3.1&/6+(*J %Q?83 .(/OU3.&K 6N/O,(-
QM35 1/3@8, 31%& 6.& .3 G/3+6196@K* .3N63L6 G6/6L( /(-/OU3.&K
1('65 ?&6*8. Z1+63.&3 S3%6+3N6' 31*31*+3..89 \N61&1*3' /(-/OU(-
3* '39(.&-' ?&6*&S31N65 /3LO%KI&&. f(/OU3..83 & &1NO11*+3..6
16-@(..83 S3%6+3N6' \N61&1*3'8 (G6%K, G(1*?&M(, a/(L'3.*&/6+(.-
.83 %31() .3 1G616?.8 G6@@3/,&+(*J O1*65S&+61*J 6N/O,(QM35 1/3-
@8, (, 1%3@6+(*3%J.6, & 6G*&'(%J.85 N%&'(* .( R3'%3. H.*3/31.6,
S*6 &@3K 6 *6', S*6 1('( ,&-.J 1*(?&%&-&/O3* N%&'(* .( .(U35 G%(-
.3*3 ?8%( /(.33 1a6/'O%&/6+(.( (.L%&51N&' 9&'&N6' !,35'16'
_(+%6N6' + 1982 L. + +&@3 N6.I3GI&& «$3&», /(11'(*/&+(QM35

6?&*(3'OQ G%(.3*O + N(S31*+3
6L/6'.6L6 ,&+6L6 6/L(.&-'(.
;6L%(1.6 '6@3%& _(+%6N(, G&U3*
".k.C1JN6+ (2004), 1OM31*+6+(.&3
.( G%(.3*3 @(,3 G/&'&*&+.65
L&G6*3*&S31N65 ?&61a3/8 (161*6-
KM35 &- 6@.6L6 +&@( /(1*3.&5, .(-
G/&'3/, '(/L(/&*N& 1 *3'.8'& &

1+3*%8'& I+3*N('&, 6*/(,(*3%J.(K 1G616?.61*J N6*6/89 /(-%&S(3*-
1K) 1G616?.6 L%6?(%J.6 '3.K*J *3'G3/(*O/O G6+3/9.61*& G%(.3*8.
=/3@G6%(L(3*1K, S*6 \*& /(1*3.&K '6LO* 1OM31*+6+(*J G/& *3'G3/(-
*O/(9 6* 5 @6 406;, 96*K 6G*&'(%J.65 @%K .&9 K+%K3*1K *3'G3/(*O/( +
206;. =/& \*6' G61*O%&/O3*1K, S*6 1+3*&'61*J ;6%.I( G61*6K..6 +6--
/(1*(3* G6 '3/3 3L6 «1*(/3.&K» &, 166*+3*1*+3..6, O+3%&S&+(3*1K *3'-
G3/(*O/( G6+3/9.61*& G%(.3*8. =61%3 *6L6, N(N \N+(*6/&(%J.(K
6?%(1*J G%(.3*8 .(L/3+(3*1K @6 O1*(.6+%3..89 56;, «+N%QS(Q*1K +
/(?6*O» 1+3*%83 & *3'.83 '(/L(/&*N&, .(96@KM&31K + /(+.65 G/6-
G6/I&&. V *39 '31*(9, L@3 @6%K *3'.89 I+3*N6+ 1%OS(5.6 6N(,3*1K
+8U3 1/3@.35, %6N(%J.63 (%J?3@6 ?O@3* G61*3G3..6 G(@(*J, S*6 G/&-

+3@3* N G/6L/3+(.&Q L/O.*( @6 ?6%33 +816N65 *3'G3/(*O/8 (?%&-N65
N 6G*&'(%J.65 + 206;). V /3-O%J*(*3 \*6L6 *3'.83 '(/L(/&*N& G6%O-
S(Q* 13%3N*&+.63 G/3&'OM31*+6 G3/3@ 1+3*%8'& & @6%K G61%3@.&9
O'3.JU(3*1K @6 G/3@3%(. Z?%(1*J /(1G/61*/(.3.&K *3'.89 I+3*6+
/(1U&/K3*1K G6S*& .( +1Q G%(.3*O, 1O''(/.63 (%J?3@6 G%(.3*8 G/6-
@6%,(3* O'3.JU(*J1K, S*6 G/&+6@&* N +6-/(1*(.&Q *3'G3/(*O/8 .(
\N+(*6/3 +8U3 206; + /3-O%J*(*3 O1&%3.&K 1+3*&'61*& ;6%.I(.
f(1*OG(3* '6'3.*, G61%3 N6*6/6L6 G/3&'OM31*+( G6%OS(Q* O,3 1+3*-
%83 '(/L(/&*N&, 1 /61*6' S&1%3..61*& N6*6/89 O+3%&S&+(3*1K (%J-
?3@6 & .(S&.(3*1K G6.&,3.&3 *3'G3/(*O/8 G6+3/9.61*& G%(.3*8.
;+3*%(K a6/'( /(113%K3*1K G6 G%(.3*3 & +8*31.K3* *3'.OQ G6 *(N65
,3 193'3 (6* \N+(*6/( N G6%Q1('). A3' +/3'3.3', 1+3*&'61*J ;6%.I(
G/6@6%,(3* /(1*& & .(1*OG(3* '6'3.*, N6L@( +6-'6,.61*& 1+3*%89
'(/L(/&*6N 1@3/,&+(*J /61* *3'G3/(*O/8 &1S3/G8+(Q*1K & *3'G3/(-
*O/( G3/3+(%&+(3* -( 406;, G61%3 S3L6 G%(.3*( 1*(.6+&*1K ?3-,&-.3.-
.65. b(1S3*8 _(+%6N( G6N(-(%&, S*6 G/&1O*1*+&3 @(,3 *(N65 G/&'&-
*&+.65 ?&61a3/8 N(N @+3 I+3*6+89 a6/'8 '(/L(/&*6N 1G616?.6 O@3/-
,&+(*J *3'G3/(*O/O G6+3/9.61*& G%(.3*8 G61*6K..65 @6%L63 +/3'K,
.31'6*/K .( .3G/3/8+.63 +6-/(1*(.&3 1+3*&'61*& ;6%.I(. C1JN6+
G6%(L(3*, S*6 + \*65 L&G6*3*&S31N65 '6@3%& +(,3. .3 a(N* &-'3.3.&K
*3'G3/(*O/8, ( *6, S*6 G%(.3*( G/3+/(M(3*1K + L6'361*(* & G6@@3/-
,&+(3* 1+6Q *3'G3/(*O/O G61*6K..65 +6G/3N& +.3U.&' &-'3.3.&K'
– 1+3*&'61*& ;6%.I(.

V.3 +1KN6L6 16'.3.&K, S3%6+3S31N(K @3K*3%J.61*J .(.61&*
N6%611(%J.85 +/3@ .(U35 G%(.3*3. #3-O1%6+.6, 33 .O,.6 6L/(.&S&-
+(*J, S*6?8 1.&-&*J &-@3/,N& 16+/3'3..65 *39.6L3..65 I&+&%&-(-
I&&. Z@.(N6 .(@6 *6S.6 -.(*J, N(N6+8 &1*&..83 G/&S&.8 &-'3.3.&K
16+/3'3..6L6 N%&'(*( .( R3'%3. #3- \*6L6 -.(.&K '8 /&1NO3' G/&-
.K*J .3G/(+&%J.83 /3U3.&K, N6*6/83 .3 *6%JN6 .3 O%OSU(* .3G/61-
*OQ 1&*O(I&Q, .6 & .(.31O* .3G6G/(+&'85 +/3@ 6N/O,(QM35 1/3@3.
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'KT IG^ iXLK W PQXQjLZ – `TKL`VLIYL YVY `TkTVTXGIYL

;6L%(1.6 .6+35U&' /(1S3*(' 1 &1G6%J-6+(.&3' L%6?(%J.89
N%&'(*&S31N&9 '6@3%35, + *3S3.&3 .8.3U.3L6 1*6%3*&K, 31%& N6.I3.-
*/(I&K ;Z2 O@+6&*1K, *6 1/3@.KK L%6?(%J.(K *3'G3/(*O/( +6-@O9(
'6,3* G6+81&*J1K .( 1.5–5.86;. V13 \*& &-'3.3.&K, G6 '.3.&Q 1*6-
/6..&N6+ L%6?(%J.6L6 G6*3G%3.&K, ?O@O* G/6&196@&*J G61*3G3..6, +
+&@3 .(/(1*(QM&9 16 +/3'3.3' */3.@6+ .( a6.3 G/&/6@.65 @&.('&-
N& & I&N%&S.61*& L%6?(%J.65 N%&'(*&S31N65 1&1*3'8, N6*6/83 '6-
LO* G3/3N/8+(*J, O1&%&+(K &%& 61%(?%KK, \aa3N*8 (.*/6G6L3..65
G/&/6@8. Z@.(N6 G/3@%(L(Q*1K & @/OL&3 G/6L.6-8, 16L%(1.6 N6*6-
/8' ddI +. 6N(,3*1K 96%6@.33, S3' G/3@8@OM&5, G61N6%JNO 1OM3-
1*+OQ* & 6N6%6+3N6+83 I&N%8 (1'. /&1.  5). =/(+@(, -(M&*.&N6+ *(N6-
L6 '.3.&K .('.6L6 '3.JU3 & L6%61( &9 -+OS(* -.(S&*3%J.6 *&U3. ;*6-
/6..&N& N6.I3GI&& 31*31*+3..6L6 N6%3?(.&K 16+/3'3..6L6 N%&'(*(
O*+3/,@(Q*, S*6 1('63 -.(S&*3%J.63 G6*3G%3.&3 + N6.I3 XX 1*6%3-
*&K G/&96@&*1K .( +6196@KMOQ +3*+J 60-%3*.3L6 I&N%( N6%3?(.&K
N%&'(*&S31N65 1&1*3'8, +8-+(..6L6 31*31*+3..8'& G/6I311('& +.O*-
/& 1&1*3'8 &%& N+(-&G3/&6@&S31N&'& +.3U.&'& +6-@351*+&K'&,
*(N&'&, N(N S(.@%3/6+1N&3 ?&3.&K G6%Q16+, I&N%8 6?/(M3.&K .(&-
?6%33 N/OG.89 G%(.3* ;6%.3S.65 1&1*3'8 +6N/OL 6?M3L6 I3.*/( &
*(N @(%33. C1%& \*( L&G6*3-( +3/.(, *6 G6*3G%3.&3 @6%,.6 -(N6.S&*J-
1K + ?%&,(5U&3 L6@8, G61%3 S3L6 .(S.3*1K G696%6@(.&3. Z@.(N6 &1-
1%3@6+(*3%& &- h3,G/(+&*3%J1*+3..65 L/OGG8 \N1G3/*6+ G6 &-'3.3-
.&Q N%&'(*( .3 16L%(1.8 1 *(N&'& +8+6@('&. V 1+6&9 G61%3@.&9 @6N-
%(@(9 (=(/&,, 2007; l3.3+(, 2009) 6.& 166?M(Q*, S*6 /61* L%6?(%J-
.65 G/&-3'.65 *3'G3/(*O/8 +6-@O9(, 1N6/33 +13L6, ?O@3* G/6@6%,(*J1K
3M3 @31K*N& & @(,3 16*.& %3*.  S3.83 6G&/(Q*1K .( /(1S3*8, N6*6-
/83 G6N(-8+(Q*, S*6 G61%3 G6G(@(.&K ;Z2 + (*'61a3/O \*6* G(/.&N6-

+85 L(- (N(N & .3N6*6/83 @/OL&3) '6,3* 61*(+(*J1K + .35 @61*(*6S.6
@6%L6. A(N, G6*/3?O3*1K G/&'3/.6 30 %3*, S*6?8 *6%JN6 30% ;Z2 ?8%6
+8+3@3.6 &- (*'61a3/8 + /3-O%J*(*3 31*31*+3..89 G/6I3116+, 3M3
30% '6,3* ?8*J O@(%3.6 -( .31N6%JN6 1*6%3*&5, ( 61*(+U&51K L(-
169/(.&*1K + .35 .( '.6L&3 L6@8.

f( /3N6.1*/O&/6+(..65 /611&51N&' OS3.8' V.$. "/&+3.N6
(2005) 193'3 L&@/6%6L&S31N6L6 /3,&'( .3N6*6/89 +6@63'6+ ;3+3/-
.65 C+/(-&& &%%Q1*/&/O3*1K /(-+&*&3 @+O9 G6%.89 «?/&N.3/6+1N&9»
I&N%6+ N%&'(*( & .(S(%6 */3*J3L6 (1 N6.I( XIX +.). ;6L%(1.6 G61*/6-
3.&K' (+*6/(, L/K@OM(K *3G%6-1O9(K a(-( N%&'(*( G/6K+&*1K N(N
*3.@3.I&K +3N6+6L6 '(1U*(?(, G61N6%JNO 6.( ?O@3* /(-+&+(*J1K
.( a6.3 '.6L6+3N6+65 *3.@3.I&& G6*3G%3.&K. f6+(K *3G%6-1O9(K a(-(
6?6-.(S&*1K + G3/&6@ 2005–2007 LL., '(N1&'O' G/&@3*1K
.( 2011–2015 LL., ( 6N6.S(.&3 – .( 2025–2026 LL. (/&1. 22).

f(1N6%JN6 G/3@1N(-(..83 *36/3*&S31N&'& '6@3%K'& 1I3.(-
/&& /(-+&*&K N%&'(*( R3'%& 166*+3*1*+OQ* &1*6/&S31N&' & L36%6L&-
S31N&' @(..8'? X*6* +6G/61 6?1O,@(3*1K + 1*(*J3 !,6/@,( h(113-
/(, 6GO?%&N6+(..65 + .(OS.6' ,O/.(%3 «Scientific American» (2007).
#6%JU&.1*+6 &11%3@6+(*3%35 196@K*1K +6 '.3.&&, S*6 /(-/(?6*(..83
'6@3%& .3 ?8%& G/6*31*&/6+(.8 .( G/3@'3* &9 (@3N+(*.61*&. f3'.6-
L6S&1%3..83 6G*&'&1*8 1S&*(Q*, S*6 13/J3-.61*J G61%3@1*+&5 L%6-
?(%J.6L6 G6*3G%3.&K G/3O+3%&S&+(3*1K, + *6 +/3'K N(N ?6%JU&.1*+6
1G3I&(%&1*6+, .(6?6/6*, .(1*(&+(3* .( *6', S*6 13/J3-.61*J *(N&9
G61%3@1*+&5 .3@66I3.&+(3*1K.

!(..83, G6%OS3..83 + /3-O%J*(*3 &-OS3.&K N6%6.6N %J@(
.( (.*(/N*&S31N65 1*(.I&& «V61*6N», G6N(-8+(Q*, S*6 G/&'3/.6

 "$. 22. !6%L6+/3'3..83 N%&'(*&S31N&3 I&N%8 + C+/(-&&
(C,: H.A. L<60"%8,, 2005)
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130 *81. %3* .(-(@ *3'G3/(*O/( +
E.*(/N*&@3 ?8%( +8U3 16+/3'3.-
.65 .( 3.2o;, ( 1/3@.KK *3'G3/(*O-
/( .( R3'%3 G/3+8U(%( .8.3U.QQ
.( 1.6o;. X*6 166*+3*1*+O3* .&,.3-
'O G/3@1N(-8+(3'6'O O/6+.Q G6-
*3G%3.&K @%K .(1*6KM3L6 1*6%3*&K.
C1%& L%6?(%J.63 G6*3G%3.&3 @61-
*&L.3* \*6L6 O/6+.K, N%&'(*&S31-
N&3 O1%6+&K .( R3'%3 G/3@G6%6,&-
*3%J.6 ?O@O* .(G6'&.(*J 1OM3-
1*+6+(+U&3 130 *81. %3* .(-(@.
V *6 +/3'K $/3.%(.@&K, .(G/&'3/,
?8%( @351*+&*3%J.6 «-3%3.8'
61*/6+6'», ( O/6+3.J '6/K ?8%

.( 6 ' +8U3 16+/3'3..6L6. C1%& ,3 6*.61&*3%J.63 &-'3.3.&3 *3'G3-
/(*O/8 G/3+81&* 1.66;, *6 N%&'(*&S31N(K N(/*&.( ?O@3* .(G6'&.(*J
*O, S*6 &'3%( '31*6 6N6%6 3 '%.. %3* .(-(@ + 1/3@.3' G%&6I3.3, N6L@(
*3'G3/(*O/( G/3+8U(%( 1/3@.QQ .( 36;, ( O/6+3.J '6/K ?8% .( 25 '
+8U3 16+/3'3..6L6. ;('(K ?81*/(K 1'3.( N%&'(*( + L36%6L&S31N65
&1*6/&& R3'%& G/6&196@&%( .( L/(.&I3 G(%36I3.( & \6I3.( 58 '%..
%3* .(-(@ (1'. *(?%&IO). V \*6* G3/&6@ -( '(%63, G6 L36%6L&S31N&'
'3/N(', +/3'K – 30 *81. %3* – *3'G3/(*O/( +8/61%( .( 5–106;. X*6
G/&+3%6 N &1S3-.6+3.&Q 6L/6'.6L6 S&1%( +&@6+ /(1*3.&5 & ,&+6*-
.89. =/3@G6%(L(3*1K, S*6 G/&S&.65 *(N6L6 /3-N6L6 G6*3G%3.&K ?8%
+.3-(G.85 (+ L36%6L&S31N6' '(1U*(?3 +/3'3.&) +8?/61 + (*'61a3/O
G(/.&N6+89 L(-6+. XG69( *3G%6L6 N%&'(*( G/6@6%,(%(1J G/&'3/.6 +
*3S3.&3 70 *81. %3*, G61%3 S3L6 '39(.&-'8 6?/(*.65 1+K-& G/&+3%& N
+6-+/(*O N%&'(*( + G/3,.33 161*6K.&3. "(N 1S&*(Q* ;N6** V&.L & 3L6
N6%%3L& (2005), G(%36I3.6+63 G6*3G%3.&3 K+%K3*1K (.(%6L6' G/6I31-
16+, G/6&196@KM&9 135S(1, G61N6%JNO 1N6/61*& & 6?T3'8 +8?/61(
OL%3/6@( + (*'61a3/O + \*& G3/&6@8 16G61*(+&'8. ;6L%(1.6 G61%3-
@.&' G/6L.61*&S31N&' '6@3%K', O@+63.&3 16+/3'3..65 N6.I3.*/(-
I&& OL%3N&1%6L6 L(-( G/&+3@3* N G6+8U3.&Q *3'G3/(*O/8 +13L6 .(
36;. ;/(+.3.&3 ,3 1 L36%6L&S31N&'& @(..8'& G6N(-8+(3*, S*6 /61*
*3'G3/(*O/8 '6,3* ?8*J ?6%33 &.*3.1&+.8'. V3/6K*.6, \*6 1+K-(.6

1 .3@66I3.N65 + '6@3%K9 «G(/.&N6+65» 1&%8 OL%3N&1%6L6 L(-(, ( *(N-
,3 1 *3', S*6 G/6I3118, +8-8+(QM&3 L%6?(%J.63 G6*3G%3.&3, '6LO*
+-(&'.6 O1&%&+(*J @/OL @/OL(.

"(N G6N(-8+(Q* «*31*&/6+(.&K L36%6L&S31N65 &1*6/&&
R3'%&», /(-/(?6*(..83 N .(1*6KM3'O +/3'3.&, G/6L.61*&S31N&3 '6-
@3%& L%6?(%J.6L6 G6*3G%3.&K +G6%.3 '6LO* 6N(-(*J1K .3(@3N+(*.8-
'&. ;%3@6+(*3%J.6, @351*+&*3%J.85 96@ /(-+&*&K 16?8*&5 + .3@(%3-
N6' ?O@OM3' '6,3* G/3+-65*& 1('83 9O@U&3 *36/3*&S31N&3 G/6L.6-
-8. f3N6*6/83 OS3.83 @(,3 G/6+6@K* G(/(%%3%& '3,@O 16+/3'3..8'
/(-+&*&3' 1&*O(I&& & L&L(.*1N65 L36%6L&S31N65 N(*(1*/6a65, G/6-
&-6U3@U35  248 '%.. %3* .(-(@, – G3/'6-*/&(16+8' '(116+8' &1S3--
.6+3.&3' +&@6+, 1('8' N(*(1*/6a&S31N&' -( +1Q &1*6/&Q ?&61a3-
/8 R3'%&. A6L@( &1S3-%6 70% .(-3'.89 & 90% '6/1N&9 6/L(.&-'6+.
=/&S&.8 \*65 N(*(1*/6a8 .3 +8K1.3.8 @6 1&9 G6/, .3N6*6/83 1G3-
I&(%&1*8 1N%6.KQ*1K N6 '.3.&Q, S*6 6.( ?8%( +8-+(.( L&L(.*1N&'&
&-+3/,3.&K'& +O%N(.6+, N6*6/83 G/&+3%& N +8?/61O 6L/6'.89 N6%&-
S31*+ OL%3N&1%6L6 & @/OL&9 L(-6+. V8-+(..63 \*&'& G/6I311('& L%6-
?(%J.63 G6*3G%3.&3 +6-'6,.6 K+&%61J 1GO1N6+8' '39(.&-'6' @%K
I3G.65 /3(NI&& @/OL&9 K+%3.&5, 3M3 ?6%33 O1&%&+U&9 N(*(1*/6a&-
S31N& ?81*/63 G6*3G%3.&3 N%&'(*(. Z@.(N6 @/OL&3 OS3.83, + S(1*.6-
1*& ".k. C1JN6+ (2004), 1S&*(Q*, S*6 1*(.@(/*.83 6?TK1.3.&K +/6@3
«L%6?(%J.6L6 N(*(1*/6a&S31N6L6 +O%N(.&-'(» &%& '6/1N65 /3L/311&&,
/3-N6 16N/(*&+U35 G%6M(@J U3%Ja6+ (61.6+.65 -6.8 6?&*(.&K '6/-
1N&9 6/L(.&-'6+), N(,O*1K G/61*6 G/&@O'(..8'& -( .3&'3.&3'
%OSU3L6.

;35S(1 + $/3.%(.@&& &@3* *(K.&3 '6M.6L6 %3@K.6L6 G6N/6-
+(, 1O@K G6 @(..8' @+O9 1G3I&(%J.89 1GO*.&N6+, N6*6/83 N(,@85
'31KI &11%3@OQ* &-'3.3.&3 6?M35 '(118 %J@(. Z?T3' %J@(, 1?/(18-
+(3'6L6 + E*%(.*&S31N&5 6N3(. %3@.&N('& $/3.%(.@&&, 1OM31*+3.-
.6 .3@66I3.&+(%1K, O*+3/,@(3* L%KI&6%6L X/&N b&L.6* (2006)
&- %(?6/(*6/&& NASA. R( G61%3@.&3 9 %3* /(196@ %J@( + $/3.%(.@&&
O+3%&S&%1K 1 50 @6 150 NO?. N' + L6@ (/&1. 23). !(..83 1GO*.&N6+6L6
'6.&*6/&.L( G6N(-8+(Q*, S*6 G/6&196@KM&3 &-'3.3.&K '6LO* ?8*J
3M3 ?6%33 13/J3-.8'&. b&L.6* 1 N6%%3L('& 1S&*(3*, S*6 @6 1&9 G6/
.3@66I3.&+(%(1J 1N6/61*J @+&,3.&K Q,.89 %3@.&N6+ $/3.%(.@&&.
;6G61*(+&+ G61%3@.&3 @(..83 6 @+&,3.&& %3@.&N6+ 1 6I3.N('& &9
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*6%M&.8, &11%3@6+(*3%& G/&U%& N +8+6@O, S*6 -( G3/&6@ 1 1996
G6 2005 LL. /(196@ %J@( L/3.%(.@1N&'& %3@.&N('& O+3%&S&%1K + */&
/(-( – 1 50 @6 150 N'3 + L6@. =/3@1*(+%KK /3-O%J*(*8 1+635 /(?6*8 .(
N6.a3/3.I&& E'3/&N(.1N65 (116I&(I&& G6 /(-+&*&Q .(ON&
+ ;3.*-_O&13 (h&11O/&, ;^E), b&L.6* 6*'3*&%, S*6 &- 3 '' 3,3L6@-
.6L6 G6+8U3.&K O/6+.K '6/K G/&'3/.6 17% 6?31G3S&+(3*1K *(K.&-
3' L/3.%(.@1N&9 %3@.&N6+. V I3%6' \*& %3@.&N& 16@3/,(*
6N6%6 2 '%.. N'3 %J@(. X*6L6 @61*(*6S.6, S*6?8 G6@.K*J O/6+3.J
h&/6+6L6 6N3(.( .( 7 '3*/6+.

A(K.&3 %3@.&N6+ '6,3* G/&+31*&, G6 '.3.&Q /K@( 3+/6G351-
N&9 OS3.89, N L%6?(%J.6'O G696%6@(.&Q, N(N \*6 .& N(,3*1K G(/(-
@6N1(%J.8'. =/31.(K +6@(, + ?6%JU6' N6%&S31*+3 G6G(@(K + E*%(.-
*&NO, '6,3* .(/OU&*J '39(.&-' N/OL6+6/6*( +6@8 .( R3'%3 (/&1. 24).
!3%6 + *6', S*6 + E*%(.*&S31N6' 6N3(.3 .( L%O?&.3 .31N6%JN&9 16*
'3*/6+ 1 QL( .( 13+3/ &@3* '6M.85 G6*6N 6S3.J *3G%65 +6@8
(/(+.85 G6 6?T3'O 1*( E'(-6.N('). H-+31*.63 *3S3.&3 $6%Ja1*/&' –
S(1*J \*6L6 G6*6N(.  "6L@( \*( '(11( @61*&L(3* U&/6* H1%(.@&&, S(1*J
+6@8 1@O+(3*1K 1&%J.8'& +3*/('&, S*6 +8-8+(3* G6@T3' L%O?&..65
+6@8 (?6%33 16%3.65 & *K,3%65), N6*6/(K 1&%J.6 69%(,@(3*1K
.( G6+3/9.61*& & 6GO1N(3*1K G6S*& @6 1('6L6 @.(. !61*&L.O+ @.(,
6.( .(S&.(3* @+&L(*J1K + 6?/(*.6' .(G/(+%3.&& G6 E*%(.*&S31N6'O
6N3(.O N QLO. A(N /(?6*(3* *3/'6L(%&..85 (*3/'616%3+65) '39(.&-',
N6*6/85 -(GO1N(3* 6L/6'.85 6N3(.&S31N&5 N/OL6+6/6* +6@8. =6*6N
&@3* 6N6%6 @.( @(%3N6 .( QL & 1%&+(3*1K 1 *3S3.&3', N6*6/63 @+&,3*-
1K +6N/OL E.*(/N*&@8 .( +61*6N. `(1*J \*6L6 G6*6N( 6*96@&*

+ H.@&51N&5 6N3(., S(1*J &@3* +6N/OL E+1*/(%&&. f6 6?( G6*6N( +
N6.I3 N6.I6+ +896@K* .( G6+3/9.61*J & +6-+/(M(Q*1K + "(/&?1N63
'6/3 & h3N1&N(.1N&5 -(%&+, 6*NO@( ?3/3* 1+63 .(S(%6 $6%Ja1*/&',
N/OL -('8N(3*1K. A(N&' 6?/(-6', 61OM31*+%K3*1K I&/NO%KI&K +6@8 +
h&/6+6' 6N3(.3. $6%Ja1*/&' 13L6@.K 6*+3S(3* -( 30% *3G%6+6L6
?(%(.1( R(G(@.65 C+/6G8. H'3..6 ?%(L6@(/K \*6'O *3S3.&Q -&'8 +
E.L%&& & ;N(.@&.(+&&, N(N G/(+&%6, *3G%83 & 'KLN&3. f(G/&'3/, 1/3@-
.3'31KS.83 K.+(/1N&3 *3'G3/(*O/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 .(96@K*1K G/&?%&-&*3%J.6 .( 6@&.(N6+65 U&/6*3,
ON(-8+(3* C+L3.&K "(.@&(.6 + 1+635 1*(*J3 «=/(+@( & '&a8 6 L%6-
?(%J.6' G6*3G%3.&&» (2009). C1%& %J@8 $/3.%(.@&& ?O@O* & @(%JU3
*(K*J, *6 G/31.(K +6@( /(-?(+&* ?6%33 G%6*.OQ 16%3.OQ +6@O + /(56-
.3 H1%(.@&&, N6*6/(K G3/31*(.3* 6GO1N(*J1K .( @.6, & 6L/6'.85 N/O-
L6+6/6* +6@8 61*(.6+&*1K. X*6 G/&+3@3* N 1&%J.6'O G696%6@(.&Q,
+ G3/+OQ 6S3/3@J, + ;3+3/.65 C+/6G3.

!/OL&3 OS3.83, + S(1*.61*& V.V. "%&'3.N6 (2005), 1S&*(Q*,
S*6 135S(1 &@3* L%(+.8' 6?/(-6' /(-/OU3.&3 %J@6+ ;3+3/.6L6 _3@6-
+&*6L6 6N3(.(. f6 G61N6%JNO 6.& & *(N .( 90% G6L/O,3.8 + +6@O, \*6
.&N(N .3 1N(,3*1K .( O/6+.3 h&/6+6L6 6N3(.(. f( 3L6 O/6+.3 '6,3*
6*/(-&*J1K 161*6K.&3 N6.*&.3.*(%J.89 %3@6+89 G6N/6+6+. =/&S3'
99% N6.*&.3.*(%J.89 %J@6+ 161/3@6*6S3.6 +13L6 + @+O9 '6M.89
%3@6+89 M&*(9: 90% + E.*(/N*&S31N6', 9% + $/3.%(.@1N6' & *6%JN6
1% +6 +139 61*(%J.89 L6/.89 %3@.&N(9 +'31*3 +-K*89. H- */39 G3/3-

 "$. 23. A3'G8 *(K.&K %3@.&N6+ + E/N*&N3  "$. 24. "(/*( '6/1N&9 *3S3.&5 R3'%&
(C,: http://agaroza.com/post 1246255465.html)

http://agaroza.com/post
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S&1%3..89 N6.*&.3.*(%J.89 %3@6+89 G6N/8*&5 -('3*.6 /(-/OU(Q*-
1K, G6 '.3.&Q "%&'3.N6, *6%JN6 L6/.83 %3@.&N&, .6 &9 /(-/OU3.&3
6N(-8+(3* 6*.61&*3%J.6 .3?6%JU63 +%&K.&3 .( G6+8U3.&3 O/6+.K
6N3(.(. X*6 G6+8U3.&3 &-'3/3.6, + '&/3 1OM31*+O3* 6L/6'.(K 13*J
1*(.I&5, 1%3@KM&9 -( \*&'. R( G61%3@.&3 100 %3* O/6+3.J h&/6+6L6
6N3(.( G6@.K%1K .( 15 1'. h6,.6 6,&@(*J, S*6 + ?%&,(5U&3 100 %3*
6. G6@.&'3*1K 3M3 .( 25–30 1', \*6 -('3*.63 G6+8U3.&3 O/6+.K, .6
.3 N(*(1*/6a&S31N63. "(*(1*/6a( '6,3* G/6&-65*& *6%JN6 + 1%OS(3
/(-/OU3.&K, 96*K ?8 S(1*&S.6L6, $/3.%(.@1N6L6 &%& E.*(/N*&S31N6-
L6 %3@.&N6+. "%&'3.N6 G6%(L(3*, S*6 & *6*, & @/OL65 .36?8S(5.6 1*(-
?&%J.8 & 1G616?.8 +8@3/,&+(*J G6*3G%3.&3 .('.6L6 ?6%JU33 *39
2°;, 6 N6*6/89 135S(1 &@3* /3SJ. V I3.*/(%J.65 S(1*& $/3.%(.@&&
@(,3 %3*.KK *3'G3/(*O/( + .(1*6KM33 +/3'K .3 G/3+8U(3* -15°;,
G6\*6'O @(,3 GK*&L/(@O1.63 G6*3G%3.&3, 31%& *(N6+63 & G/6&-65@3*,
.3 G/&?%&-&* $/3.%(.@1N&5 %3@.&N, G6 N/(5.35 '3/3, + I3.*/(%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(. !%K *6L6, S*6?8 /(1*(-
K%& 96*K ?8 S(1*&S.6 $/3.%(.@1N&5 & E.*(/N*&S31N&5 %3@6+83 M&*8,
.36?96@&'6 .3 G/61*6 -.(S&*3%J.63 G6+8U3.&3 *3'G3/(*O/8, .O,.6
3M3, S*6?8 6.6 G/6@3/,(%61J 96*K ?8 1 *81. %3*.

Z@.(N6 .6+83 @(..83 ,
G6%OS3..83 ?%(L6@(/K &11%3@6+(-
.&Q G/6? L%O?&..6L6 (@/3+.3L6)
%J@(, +-K*89 + $/3.%(.@&&
& E.*(/N*&@3, .3@(+.6 G6-+6%&%&
('3/&N(.1N6'O 1G3I&(%&1*O
b. E%%& +81N(-(*J L&G6*3-O, 16L%(1-
.6 N6*6/65 + N%&'(*&S31N65 1&1*3-
'3 R3'%& G/6&196@K* @+( *&G( G/6-
I3116+ – G61*3G3..83 & 1N(SN66?-
/(-.83 (G6 *&GO G3/3N%QS(*3%K).
h6@3%& ?O@OM3L6 N%&'(*( 6?8S.6

1*/6K*1K 1 OS3*6' '3@%3..89 G/6I3116+, + /3-O%J*(*3 @3%(3*1K +8+6@
6 *6', S*6 @(%J.35U33 .(N6G%3.&3 ;Z2 + (*'61a3/3 ?O@3* +31*&
N .3ON%6..6'O & G61*3G3..6'O G6*3G%3.&Q + ;3+3/.6' G6%OU(/&&.
=6 '.3.&Q E%%&, *3G3/J 1*(%( 6S3+&@.65 & @/OL(K

+6-'6,.61*J:  G61*3G3..83 &-'3.3.&K '6LO* @61*&SJ .3N6L6 N/&*&-
S31N6L6 G/3@3%(, G61%3 N6*6/6L6 G/6&-65@3* /3-N(K 1'3.( N%&'(*(.
V G6@*+3/,@3.&3 1+635 L&G6*3-8 E%%& G/&+6@&* @(..83 6? &-'3.3-
.&& N%&'(*( 6N6%6 13 *81. %3* .(-(@, N6L@( .( G6*3G%3+U35 + 6S3/3@-
.65 /(- R3'%3 + *3S3.&3 .31N6%JN&9 %3* (( .3 @31K*&%3*&5) *3'G3/(-
*O/( OG(%( .( 106; & 61*(+(%(1J .&-N65 .( G/6*K,3.&& G6S*& 1000
%3*, G61%3 S3L6 -( 10 %3* 1.6+( +8/61%( .( I3%89 156;. bK@ OS3.89
G/3@1N(-8+(Q* .31N6%JN6 +6-'6,.89 G61%3@1*+&5 *(N&9 /3-N&9 &--
'3.3.&5 («G3/3N%QS3.&5») N%&'(*(.  ;6L%(1.6 6@.6'O &- .&9, G6-
*3G%3.&3 +8-6+3* ?81*/63 *(K.&3 L%8? -('3/U3L6 '3*(.( .( @.3
h&/6+6L6 6N3(.( (/&1. 25). =6 '.3.&Q 1G3I&(%&1*6+, *(N63 +.3-(G-
.63 *(K.&3 '3*(.6+89 L%8? G/&+3@3* N N6%611(%J.6'O +8?/61O \*6L6
L(-( + (*'61a3/O. E '3*(. K+%K3*1K 3M3 ?6%33 '6M.8' «G(/.&N6-
+8'» a(N*6/6', .3,3%& OL%3N&1%85 L(-. X*6 G/&+3@3* N /3-N6'O &
?81*/6'O G6*3G%3.&Q +13L6 N%&'(*( .( .(U35 G%(.3*3 & 1OM31*+3.-
.6'O G6+8U3.&Q O/6+.K h&/6+6L6 6N3(.(. f3N6*6/83 &11%3@6+(*3-
%& (.(G/&'3/, =. ^+(/I & !. b\.@3%%, 2003) G/3@%(L(Q* 16+13' G31-
1&'&1*&S31N&5 G/6L.6-, 16L%(1.6 N6*6/6'O O,3 + G3/+65 S3*+3/*&
XXI +. +6-'6,3. /3-N&5 1N(S6N N%&'(*(, G/&S3' 1%3@1*+&3' '6,3*
K+&*J1K .3 O1&%3.&3 G6*3G%3.&K N%&'(*(, ( .(1*OG%3.&3 .6+6L6 %3@-
.&N6+6L6 G3/&6@( G/6@6%,&*3%J.61*JQ + 16*.& %3*.

 "$. 25. A3'G8 +8@3%3.&3 '3*(.( + (*'61a3/O R3'%& (C, ;3%%)5
 ,.:6;<,5"'3, 2008)
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f3@(+.6 L/OGG( OS3.89 &- +61J'& 1*/(., N6*6/83 1 1981 L.
+3%& &11%3@6+(.&K + E.*(/N*&@3, G/&U%( N */3+6,.6'O +8+6@O, S*6
Q,.(K S(1*J h&/6+6L6 6N3(.( &---( L%6?(%J.6L6 .(/OU3.&K \N6%6L&-
S31N&9 O1%6+&5 G6*3/K%( 1+6Q G/3,.QQ 1G616?.61*J G6L%6M(*J
-.(S&*3%J.OQ S(1*J OL%3N&1%6*8 &- (*'61a3/8, S*6 3M3 ?6%JU3
O1N6/K3* N(*(1*/6a&S31N63 L%6?(%J.63 G6*3G%3.&3 .( G%(.3*3. CM3
+ 1960-3 LL. ?8%6 O1*(.6+%3.6, S*6 &- +13L6 6?T3'( 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/(@O1( Q,-
.65 U&/6*8. V L6@ \*( -6.( G3/3/(?(*8+(%( G/&'3/.6 600 '%.. *6..
@+O6N&1& OL%3/6@(, S*6 ?8%6 +(,.35U&' O1%6+&3' 169/(.3.&K
.8.3U.3L6 N%&'(*( .( G%(.3*3. ; 1981 G6 2004 LL. 1G3I&(%&1*8 /K@(
1*/(. .(S(%& 166?M( G/6+3/K*J \*& @(..83 + 40 GO.N*(9 G6 +13'O
'&/O, +N%QS(K 11 N6.*/6%J.89 *6S3N + Q,.65 S(1*& 6N3(.(. !%K
\*6L6, + S(1*.61*&, &1G6%J-6+(%(1J KG6.1N(K (.*(/N*&S31N(K 1*(.I&K
«;+(». #8%6 O1*(.6+%3.6, S*6 + G61%3@.33 +/3'K 1G616?.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*&S31N& 16U%( .( .3*. V \*6' /(5-
6.3, G6%(L(Q* 1G3I&(%&1*8, &---( +8-+(..6L6 @3K*3%J.61*JQ S3%6+3-
N( G6*3G%3.&K N%&'(*( & S(1*&S.6L6 /(-/OU3.&K .3N6*6/89 1%63+
(*'61a3/8 /3-N6 O1&%&%&1J +3*/8. V /3-O%J*(*3 S3L6 &-'3.&%1K
9(/(N*3/ N/OL6+6/6*( +6@8. " G6+3/9.61*& 6N3(.( G6@.K%&1J L%O?&.-
.83 1%6&, N6*6/83 6?%(@(Q* N/(5.3 1%(?65 1G616?.61*JQ +*KL&+(*J
OL%3N&1%6*O, S*6 3M3 ?6%JU3 O1&%&+(3* &-'3.3.&3 N%&'(*(. «\.'@
,C3.%,.'@, M', EF%31 M3.'@ X6<,0,:, ,8"3%3 0.8,<" %3M%"' .353
0);"91'@ ;0>,86.@ >:9"<,;3 0 3'5,.^"<>», – -(K+&% + 1+K-& 1 \*&'
G/6a3116/ "61\5 f(N(@-(+( &- KG6.1N6L6  .&+3/1&*3*( A696NO, N6*6-
/85 G/&.&'(% OS(1*&3 + \*&9 &11%3@6+(.&K9. «H <"&>9@'3'" %35 C<6-
;"'.1 C"<".53'<603'@ 0.E .'<3'":6E K,<@K) . :9,K39@%)5 C,'"C-
9"%6"5, C<6 <3&<3K,'8" 8,',<,J 5) .M6'396 ,8"3% .0,65
.,E&%68,5» (1'. 1(5* http://inauka.ru/news/article75221sub.html).

V%(L616@3/,(.&3 +6-@O9( G6+81&%61J -( G61%3@.33 @31K*&-
%3*&3 N(N .(@ 1OU35 & 6N3(.6', *(N & + +3/9.35 */6G61a3/3, 6*'3S(-
Q* 1G3I&(%&1*8. Z.6 O+3%&S&+(3* /&1N 1&%J.89 %&+.35 & 1+K-(..89
1 .&'& .(+6@.3.&5. f6 /(1G/3@3%3.&3 %&+.35 ?O@3* .3/(+.6'3/.8'.
;&%J.83 %&+.& + G61%3@.&3 @31K*&%3*&K .(?%Q@(%&1J + +61*6S.89

S(1*K9 6?3&9 E'3/&N, + 13+3/.65 C+/6G3, + 13+3/.65 & I3.*/(%J.65
E-&&. f(/K@O 1 \*&' 6*'3S(%&1J '6M.83 -(1O9& + ;(93%3, ;/3@&-3'-
.6'6/J3 & + Q,.65 E-&&. b&1N -(1O9 G6+8U(3*1K *(N,3 &---( O+3%&-
S&+(QM3L61K &1G(/3.&K. h6@3%& N%&'(*( G/6L.6-&/OQ*, S*6 6?%(1-
*&, -(*/6.O*83 -(1O965, ?O@O* O+3%&S&+(*J1K, ( S/3-+8S(5.83 G6L6@-
.83 16?8*&K (+N%QS(K 1&%J.85 @6,@J & .(+6@.3.&K) 1*(.O* ?6%33
6?8S.8'&.

f3@(+.6 L/OGG( OS3.89 &- /(-.89 1*/(. +6 L%(+3 16 ^*3a(-
.6' b('1*6/a6'6' &- =6*1@('1N6L6 &.1*&*O*( &-OS3.&K +%&K.&K
N%&'(*( 1/(+.&%( G/3@%6,3..83 + 90-3 LL. XX 1*6%3*&K +G6%.3
16+3/U3..83 (N(N N(-(%61J &9 16-@(*3%K') '(*3'(*&S31N&3 '6@3%&,
G6-+6%KQM&3 G/6L.6-&/6+(*J 161*6K.&3 N%&'(*( .( R3'%3 + ?%&,(5-
U&3 @31K*&%3*&K, 1 *3', S*6 /3(%J.6 G/6&196@&%6 -( G61%3@.&3 15 %3*.
b3-O%J*(*8 16G61*(+%3.&K /3(%J.61*& 1 '6@3%J.8'& /(1S3*('&
G/&+3@3.8 b('1*6/a6'6' & 3L6 N6%%3L('& + 1*(*J3, 6GO?%&N6+(..65
+ ,O/.(%3 «Science» (2007). V8K1.&%61J, S*6 96/6U6 ?8%& G/3@1N(-
-(.8 &-'3.3.&K 16@3/,(.&K + (*'61a3/3 OL%3N&1%6L6 L(-( & G/&3'-
%3'6 – 96@ *3'G3/(*O/8. Z?( \*& G6N(-(*3%K +6-/(1*(%& + 166*+3*-
1*+&& 1 /(.33 +8K+%3..8'& */3.@('&. E +6* 1/3@.&5 O/6+3.J
h&/6+6L6 6N3(.( /61 ?81*/33, S3' 6,&@(%61J. ; 1990 G6 2005 LL. 6.
O+3%&S&%1K G/&'3/.6 .( 4 1', ( G/3@1N(-8+(%61J G/&?(+%3.&3
*6%JN6 .( 2 1' (/&1. 26). =6 +31J'( O'3/3..8' 6I3.N(' O/6+3.J
h&/6+6L6 6N3(.( + ?O@OM3' '6,3* G6@.K*J1K 3M3 .( 30–50 1', S*6
G/&+3@3* N S(1*&S.6'O &%& G6%.6'O -(*6G%3.&Q '.6L&9 G/&?/3,-
.89 *3//&*6/&5, 616?3..6 + E-&& (#(.L%(@3U & @/.), L@3 G/6,&+(3*
-.(S&*3%J.(K S(1*J .(13%3.&K G%(.3*8. ZN6%6 100 '&%%&6.6+ S3%6-
+3N +6 +13' '&/3 ,&+O* .( +816*3 '3.33 88 1' .(@ O/6+.3' '6/K.

 "$. 26. H-'3.3.&3 O/6+.K h&/6+6L6 6N3(.( + G3/&6@ 1 1870 G6 2005 LL.
(C,: B.F. Chao 6 ;<., 2008)
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!%K *6L6, S*6?8 G/3@1N(-(*J 6,&@(QM&3 .(1 N%&'(*&S31N&3
&-'3.3.&K, OS3.83 6G&/(Q*1K .( @6+6%J.6 1%6,.83 '(*3'(*&S31N&3
'6@3%&. h6@3%& 6?8S.6 1*/6K* .( 61.6+3 *6L6, S*6 O,3 .(?%Q@(%61J
+ G/3@U31*+OQM&3 L6@8 & .( G6.&'(.&& +-(&'61+K-35 /(-.89 a&-&-
S31N&9 G/6I3116+, G/6&196@KM&9 .( G6+3/9.61*& .(U35 G%(.3*8.
fO,.6 -.(*J, N G/&'3/O, N(N 1+K-(.8 '3,@O 16?65 16@3/,(.&3
+ (*'61a3/3 G(/.&N6+89 L(-6+ & *3'G3/(*O/( &%& N(N 6* *3'G3/(*O-
/8 -(+&1&* 161*6K.&3 N/OG.35U&9 %3@.&N6+. =61%3@.&3, .(G/&'3/,
'6LO* .3 *6%JN6 *(K*J G/& G6*3G%3.&&, .6 & .(/(1*(*J, N(N, .(G/&'3/,
+ I3.*/(%J.89 /(56.(9 $/3.%(.@&& & E.*(/N*&@8, G61N6%JNO *('
.(S&.(3* +8G(@(*J ?6%JU3 61(@N6+. ;61*6K.&3 %3@.&N6+, + 1+6Q 6S3-
/3@J, G/K'6 1N(-8+(3*1K .( O/6+.3 h&/6+6L6 6N3(.(. ̀ 3' ?6%JU3 +6@8
.( G%(.3*3 1+K-(.6 +6 %J@(9, *3' .&,3 O/6+3.J 6N3(.(. A(N&' 6?/(-
-6', '8 +&@&', S*6 +13 G/6I3118 @61*(*6S.6 1%6,.6 +-(&'61+K-(.8
@/OL 1 @/OL6'.

!+( L6@( .(-(@ + G6@/6?.6' &.*3/+JQ N6//31G6.@3.*O bHE
«R6K6<@» (6* 10.04.2007, http://ria-sibir.ru/viewnews/20501.html) &-+3-
1*.85 1&?&/1N&5 OS3.85, 1G3I&(%&1* G6 L%6?(%J.65 \N6%6L&&, G/6-
a3116/ H.1*&*O*( L36%6L&& & '&.3/6%6L& ;Z bEf E.f. !'&*/&3+
6*+3*&% .( /K@ +6G/616+ N6//31G6.@3.*(. X*6 &.*3/+JQ G6N(-(%61J
'.3 @61*(*6S.6 &.*3/31.8' & 16@3/,(*3%J.8', G6\*6'O K G/&+6,O
3L6 -@31J  G6%.61*JQ, G/(N*&S31N& ?3- NOGQ/.

".: – _& 6%^,<53$66 , ;"1'"9@%,.'6 <3&96M%)N `8.C"<'%)N
:<>CC, 6&>M3E26N 6&5"%"%61 89653'3, 0,&%683"' ,2>2"%6", M', :930-
%,J C<,K9"5,J 1091E'.1  C<,5)P9"%%)" 0)K<,.) >:9"86.9,:, :3&3 0
3'5,.^"<>. *,9>M3"'.1, M', ".96 .,8<3'6'@ 0)K<,.), ', 6 C<,K9"-
53 K>;"' <"P"%3?

E.f.: – *<,6.N,F;"%6" C<,K9"5) 65""' 8,.56M".86" 8,<%6 6
>:9"86.9)J :3& 3'5,.^"<) – `', %6M',F%31 M3.'@ ,' <"39@%)N
C<6M6% C"<".,&;3%61 89653'3 a"596. _&5"%"%61 89653'6M".86N C,-
83&3'"9"J %3 a"59" – ̀ ', 96P@ M3.'@ C93%"',^6&6M".86N C<,$"..,0,
8,',<)" C<,N,;1' 0, 0."J R,9%"M%,J .6.'"5". _&5"%1"'.1 %" ',9@-
8, '"5C"<3'><3 6 093F%,.'@, 5"%1E'.1 5%,:6" :",9,:,-^6&6M".86"
C<,$"..), 838 0 :3&,C93&5"%%)N ,K,9,M83N, '38 6 0 &"5%,J 8,<".
*,`',5> <3..5,'<"%6" 89653'6M".86N C"<"5"% ;,9F%, ,K1&3'"9@-
%, K)'@ .01&3%%, . K,9@P656 C"<"5"%356 0 :",9,:,-:",^6&6M".8,J

.<";". b3 a"59" ."JM3. 6;"' ,K2"-
C93%"'%," C<",K<3&,03%6". d',
$"9)J 8,5C9"8. C<,$"..,0, :;" .',-
6' 0);"96'@ .9";>E26": 1) 6%0"<-
.61 &%383 :",53:%6'%,:, C,91 a"5-
96 (C"<"C,9E.,083) 6 .%6F"%6"
53:%6'%,J &326') a"596 &3 .M"'
>K)96 %3C<1F"%%,.'6 :",53:%6'-
%,:, ;6C,91;   2) ,K2"" %3<32603-
%6" '"C9,.,;"<F3%61 0 '0"<;)N,
F6;86N, :3&,,K<3&%)N ̂ 3&3N 0"2"-
.'03 0"<N%6N ,K,9,M"8 a"596;
3) <"&8," 0,&<3.'3%6" <3&%,,K<3-
&61 M6.93 6 ̀ %"<:,"58,.'6 5"'",-
83'3.'<,^; 4) <,.' 0>983%6M".8,J
38'60%,.'6 6 ."J.56M".86N C<,-
$"..,0; 5) C<6',8 `%"<:66 C, &0"-
%@15 .,9%"M%,-&"5%)N 0&365,.01&"J; 6) <"&831 38'606&3$61 C<,$".-
.,0 :9>K6%%,J :",;6%35686; 7) ><3:3%%)J C<6<,.' `9"8'<,53:%6'-
%,J ̀ %"<:66 '"N%,:"%%,:, C<,6.N,F;"%61, 8,',<31 38'60%, 0961"'
%3 6&5"%"%6" :",^6&6M".8,:, C,<'<"'3 6 ^>%8$66 a"596 0 .,.'30"
R,9%"M%,J .6.'"5). b3C<65"<, . 2001 :. :,;,031 ̀ %"<:,0)<3K,'83 0
<"&>9@'3'" ;"1'"9@%,.'6 M"9,0"83 %3 0."J a"59" 0 10 <3& C<"0,.N,-
;6' :,;,0)" ."J.56M".86" ̀ %"<:,&3'<3') C<6<,;%)N .69.

*<15)5 .9";.'06"5 `'6N C"<"5"% 0 :",9,:,-:",^6&6M".8,J
.<";" 10696.@ 89653'6M".86" C<,$"..) «%,0,:, C,8,9"%61» – <3.^,<-
56<,03%6" ,K26N C,9"J 3'5,.^"<%,:, ;309"%61, 6&5"%"%6" '"5C"-
<3'><%)N 83<' C<6&"5%,J 3'5,.^"<). b3M6%3"'.1 C"<"<3.C<";"-
9"%6" .>P6 6 0,;%)N 53..60,0. e:<,F3E265 .,K)'6"5 1091"'.1
><3:3%%)J <,.' .8,<,.'6 '31%61 3<8'6M".86N 9@;,0 (0 32 <3&3!), M',
C<,6&,P9, C,.9" .,9%"M%,-&"5%,:, 0&365,;"J.'061 ,."%@E 2003 :.
C,.9" <"8,<;%,J :",`^^"8'60%,J 0.C)P86 %3 R,9%$" <"%':"%,0.8,-
:, 893..3. T96F3JP656 C<38'6M".8656 .9";.'06156 `'6N C<6"5,0
., .',<,%) C<6<,;) K>;"' 6.M"&%,0"%6" 9@;,0 Q";,06',:, ,8"3%3.
L ."<";6%" %3P":, 0"83 9@;) <3.'3E' ,8,%M3'"9@%,, 6 Q";,06')J
,8"3% C<";.'3%"' %,0)5 '"C9,0)5  <":6,%,5 a"596. _.M"&%"'
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C<6<,;%)J ,'<3F3'"9@ .,9%"M%,J ̀ %"<:66 0 C<,.'<3%.'0,, 6 0.1 ̀ '3
`%"<:61 K>;"' C,:9,23'@.1 0,;%,J C,0"<N%,.'@E, M', .,0"<P"%%,
6&5"%6', %3C<65"<, N3<38'"< ,K<3&,03%61 $689,%,0 %3 a"59",
6N M3.','> 6 ̀ %"<:,"58,.'@. *,9%)5 N,;,5 6;"' C"<"C,9E.,083 :",-
53:%6'%,:, C,91 %3P"J C93%"'). d', 0)&)03"' C"<".,&;3%6" «896-
53'6M".8,J 53P6%)» a"596 6 0";"' 8 6&5"%"%6E 0."N 8,%."<03'60-
%)N N3<38'"<6.'68 &"5%,J .^"<) ,K6'3%61. eF" C, .>2".'0> C<,-
6&,P9, ̂ >%8$6,%39@%," <3.^,<56<,03%6" 16 89653',.'3K696&6<>-
E26N ^38',<,0 – .E;3 0N,;6' ,K2"" C,9" ;309"%61 3'5,.^"<),
'"5C"<3'><%," C,9", 6&5"%"%6" <"F653 093:,,K,<,'3 6 ;<>:6".
b35"'696.@ %,0)" $"%'<) '"5C"<3'><%,J .'3K696&3$66 – ;91 R"-
0"<%,:, C,9>P3<61. Z"C9)J $"%'< 9,8396&,03% %3 a3C3;%,5 '6N,,-
8"3%.8,5 C,K"<"F@". f'5"M>, M', R6K6<@ 8,%'<,96<>"'.1 Z"C9)5
$"%'<,5, M', C,;'0"<F;3"'.1 %396M6"5 '"C9,0,:, 538.65>53
«R6K6<.8,:, ,0393», '.". <":6,%3 . %36K,9"" 0).,865 C,;h"5,5 '"5-
C"<3'><. i,9,;%)J $"%'< 9,8396&,03% %3 0,;%)N C<,.',<3N U'93%-
'686 5"F;> A<"%93%;6"J 6 R83%;6%306"J. b, ;"9, %" ',9@8, 0, 093-
:,- 6 '"5C"<3'><,<3.C<";"9"%66. H .01&6 . >5"%@P"%6"5 53:%6'%,J
&326') a"596, C<6K96F3"'.1 0<"51 <"&8,:, C,0)P"%61 <3;6,38'60-
%,.'6 3'5,.^"<) (0 ',5 M6.9" 6 ,' .,9%"M%)N 6 :3938'6M".86N
9>M"J).  X,F"' <"&8, C,0).6'@.1 <3;6,38'60%,.'@ C<6&"5%,J 3'-
5,.^"<). H %"8,',<)N <":6,%3N U^<686, 0 H,.',M%,J T<3&6966 <3-
;6,38'60%,.'@ 5,F"' C,0).6'@.1 0 .,'%6 <3&. eF" ."JM3. &35"'-
%, 0,&<3.'3"' 6%'"%.60%,.'@ ><3:3%,0 6 '3J^>%,0. *,10696.@ '38
%3&)03"5)" `9"8'<6M".86" ><3:3%) – _&3K"993, L3'<6%. f'5"M3-
"'.1 &%3M6'"9@%," 06;,6&5"%"%6" N3<38'"<3 C<,'"83%61 :<,&,0)N
C<,$"..,0.  3.'"' <3&%,,K<3&6" C<6<,;%)N .35,.0"'126N.1 ,K<3-
&,03%6J 6 5,9%6"0)N <3&<1;,0. *,10696.@ 5,9%66 %,0,:, C,8,9"%61 –
«.'<>6», «.C<3J')», «C,1.3» 6 ;<>:6". H." ̀ ', .06;"'"9@.'0>"' ,K
6&5"%"%66 ̀ 9"8'<,.'3'686, ̀ 9"8'<,;6%35686 3'5,.^"<).

".: – U 838,0) %36K,9"" ,C3.%)" '"N%,:"%%)" ̂ 38',<)?

E.f.:  – R 5,"J ',M86 &<"%61, %36K,9@P>E ,C3.%,.'@ %"."'
0." %3<3.'3E26J ̀ 9"8'<,53:%6'%)J N3,. '"N%,:"%%,:, C<,6.N,F-
;"%61. d9"8'<,53:%6'%31 C<,6&0,;6'"9@%,.'@ '"N%6M".86N .<";.'0,

.,&;3%%)N M"9,0"8,5 (&3 .M"' >0"96M"-
%61 Qd*, `9"8'<,.'3%$6J, .<";.'0
.01&6 6 '.;.), C,9%,.'@E 06;,6&5"%6-
93 `9"8'<,53:%6'%)J «89653'»
a"596. H <"&>9@'3'" C93%"'3 ,83&3-
93.@ ,8<>F"%3 5,2%)5 `9"8'<,53:-
%6'%)5 .5,:,5 – ,' .0"<N%6&86N ;,
.0"<N0).,86N M3.','. H %"8,',<)N
<3;6,M3.','3N a"591 >F" 1<M" R,9%$3 0 ').1M6 <3&. d', ,&%3M3"',
M', %3 ";6%6$> C,0"<N%,.'6 a"596 ,83&)03"'.1 K,9"" 5,2%," 6&9>-
M"%6", M"5 %3 R,9%$". RkU, %3C<65"<, 6&9>M3E' ̀ 9"8'<,53:%6'%)J
C,',8 0 6 59%. <3& .69@%"", M"5 0,;) U'93%'686. d', C<60,;6' 8
,:<,5%,5> `9"8'<,53:%6'%,5> %"<30%,0".6E a"596, M', ;91 .35,J
U5"<686 ,K,<3M603"'.1 >0"96M"%6"5 M6.93 <3&<>P6'"9@%)N ',<%3-
;,.

 
".: – *,9>M3"'.1, M', 0 .,M"'3%66 . :9,K39@%)56 6&5"%"%61-

56 «".'".'0"%%,:, C<,6.N,F;"%61», '"N%,:"%%)" ̂ 38',<) 5%,:,-
8<3'%, >.69603E' 83'3.'<,^6M".86J ̀ ^^"8'?

E.f.: – b".,5%"%%,! *<60";> ,;6% C<65"<. eM"%)" ,'5"M3-
E' %3<3.'3%6" `%"<:,"58,.'6 .,9%"M%,-&"5%)N 0&365,.01&"J, M',
5,F"' &30"<P6'@.1 .0,",K<3&%)5 «C<"&6;"%'.865 C<309"%6"5
R,9%$3». A",`^^"8'60%)" 0.C)P86 %3 R,9%$" >F" ,83&)03E' 5,2-
%"JP"" 0961%6" %3 a"59E, 0 ',5 M6.9" – %3 '"N%6M".86" .<";.'03
M"9,0"83. d', 5,F"' C,09"M@ &3 .,K,J %" ',9@8, ."<@"&%," %3<>P"-
%6" .C>'%68,0,J .6.'"5), %, 6 C3<396M 0."J '"N%,.^"<) a"596.
H 56<" C,%3.'<,"%, 5%,F".'0, .9,F%"JP6N `%"<:,"586N .6.'"5.
*, 0."J C93%"'" – C<65"<%, 500 UdR, .,'%6 8<>C%"JP6N :6;<,`9"8-
'<,.'3%$6J, C,.'<,"%%)N 0K96&6 6 %3; :,<,;356 . 56996,%356
F6'"9"J. l6.9, .9,F%)N `%"<:,"586N .6.'"5 C,.',1%%, <3.'"',
6, 8,%"M%,, 6N C3<396M 6 <3&<>P"%6" C<60";"' 8 0"96M3JP65 M"9,0"-
M".865 C,'"<15.

".: – H ;,893;" X"F;>%3<,;%,J :<>CC) C, 6&5"%"%6E 89653-
'3, .;"93%%,5 %3 8,%^"<"%$66 0 T<E.."9", C<,:%,&6<>E'.1 K";.'061
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;91 <":6,%,0 U^<686, U&66, WF%,J U5"<686, ;91 Z6N,:, f8"3%3 6
U<8'686. R ;<>:,J .',<,%), .<";6 %36K,9"" K93:,C<61'%)N <":6,-
%,0 %"8,',<)" ̀ 8.C"<') %3&)03E'  ,..6E, L3%3;> 6 .83%;6%30.86"
.'<3%)....

E.f.: – m . ̀ '65 %" .,0."5 .,:93."%, '38 838 5) ;3F" %" &%3-
"5 ',M%,, 8386" %,0)" ̀ %"<:,"586" C<,$"..) F;>' %3. M"<"& 5".1$,
M"<"& :,;, '"5 K,9"" – M"<"& 10 9"'. H&1'@, 8 C<65"<>, R6K6<@. f%3
%3N,;6'.1 0 K93:,C<61'%)N >.9,061N ;91 .,&;3%61 %" ',9@8, %,0,:,
,K<3&$3 89653'3, %, 6 %,0)N K6,.^"<%)N >.9,06J, 0 8,',<)N 0,&-
5,F%, 0,&%68%,0"%6" ;3F" %,0)N ̂ ,<5 F6&%6. Z"<<6',<61 R6K6<6
%3N,;6'.1 C,; C<,'"8',<3',5 H,.',M%,-R6K6<.8,J X6<,0,J 53:-
%6'%,J 3%,53966, 8,',<31 0." "2" %3<32603"' .0,E %3C<1F"%%,.'@.
L38 6&0".'%,, >0"96M"%6" 53:%6'%)N C,9"J .C,.,K.'0>"' F6&%"%-
%)5 C<,$"..35. L<,5" ',:,, 0 %3C<309"%66 H,.',M%,-R6K6<.8,J
53:%6'%,J 3%,53966 ., .8,<,.'@E K,9"" 60 85 0 :,; ;06:3"'.1
R"0"<%)J 53:%6'%)J C,9E. a"596. Z38 M', 53:%6'%,:, N3,.3
0 R6K6<6 %" K>;"', ̀ ', F" N3<38'"<%, 6 ;91 L3%3;), ',9@8, 0 5"%@-
P"J .'"C"%6. b, C, ;,<,:" 8 0,&%68%,0"%6E %,0)N F6&%"%%)N >.9,-
06J 0 R6K6<6 '38F" C<,6&,J;"' %"539, 5,2%)N <3&<>P6'"9@%)N 6
C"<".,&;3E26N C<,$"..,0. _ 0 `',5 ,'%,P"%66 %35 %3;, K)'@ :,-
',0)56 8 K,9@P65 %",F6;3%%,.'15. *<,:%,&6<>"'.1, %3C<65"<, M',
C,;h"5 ><,0%1 X6<,0,:, ,8"3%3, 0)&03%%)J :9,K39@%)5 C,'"C9"%6-
"5, C"<"<3.C<";"96' ,'%,P"%61 0,;) 6 .>P6 6 0 R6K6<6, 6 0 ',J F"
L3%3;". b3C<65"<, fK.831 :>K3  K>;"' C<,.'6<3'@.1 ;, Z,K,9@.83,
C,101'.1 :6:3%'.86" ,&"<3, 05".', a3C3;%,-R6K6<.8,J %6&5"%%,.-
'6 K>;"' %"M', 0<,;" %,0,:, 3<N6C"93:3. *,.9";.'061 0,&5,F%,:,
:<1;>2":, 8,%'6%"%'39@%,:, C"<"<3.C<";"9"%61 .>P6 5,:>' ,83-
&3'@.1 83'3.'<,^6M".8656 ;91 M"9,0"M".'03 0 $"9,5.

".: – *, .,,K2"%6E &3C3;%)N RX_, 0 T<E.."9" 0".%,J 2007:.
C<,6&,P93 &3;"<F83 ,K%3<,;,03%61 ;,893;3. *<6M6%,J .'396 <3&-
%,:93.61 5"F;> >M"%)56 6 ;6C9,53'356, 8,',<)" N,'"96 %".8,9@8,
.51:M6'@ .,;"<F326".1 0 ;,893;" 0)0,;) ̀ 8.C"<',0...

E.f.: – G639,: >M"%)N 6 C,96'68,0 0.":;3 <3&06039.1 0 C,9@&>
C,.9";%6N. b3 C<,'1F"%66 5%,:6N ;".1'69"'6J >M"%)" %" ',9@8,
C<";>C<"F;396 , :<1;>26N 83'3.'<,^3N, %, 6 C<";93:396 <".><.,-
23;126" .$"%3<66 '"N%6M".8,:, C<,:<"..3. *<65"<,5 ̀ ',:, 5,F"'
.9>F6'@ <"P"%6" X6<,0,:, `8,9,:6M".8,:, 8,%:<"..3 0  6,-;"-n3-
%"J<,, 8,',<,"  C<";>C<"F;39, , ',5, M', 0).,86J ><,0"%@ F6&%6,
;,.'6:%>')J 0).,8,<3&06')56 .'<3%356, 1091"'.1 %"C<6"59"5)5
;91 K>;>2":,. d', C<";>C<"F;"%6" %" K)9, C<6%1', 0, 0%653%6" C,
.>2".'0> 0."56 0";>2656 :,.>;3<.'0356. QE;6 0, 0."5 56<" %3N,-
;1'.1 C,; ;309"%6"5 5,%,0,96, 8,',<31 &3K,'6'.1 ',9@8, , C<6K)-
96 ;91 ,M"%@ >&8,:, 8<>:3 9E;"J. d96'3 C<,;,9F3"' .83&,M%, ,K,:3-
23'@.1, $6%6M%, C<6&)031 K<3'@ . %"" C<65"< 0."5> ,.'39@%,5> M"9,-
0"M".'0>.  H <"&>9@'3'" – K"&>5%31 :,%83 C,'<"K9"%61. Z38 &3 C,.9"-
;%6" :,;) 0 2.8 <3&3 0)<,.9, K,:3'.'0, 9E;"J C, .<30%"%6E . <,.-
',5 M6.9"%%,.'6 %3."9"%61 a"596. f'5"'65, M', <,.' `',:,
K,:3'.'03 %" 0,&5,F"% K"& ;39@%"JP":, '"N%6M".8,:, C<,:<"..3,
8,',<)J %" 5,F"' ,.>2".'091'@.1 K"& <3&<>P"%61 &38,%,5"<%,.-
'"J :",9,:,-:",^6&6M".8,J .<";), 3 65"%%, :",9,:,-:",^6&6M".831
.<";3 .,.'3091"' K3&> 6 89653'3, 6 K6,.^"<).

".: – H5".', <"&E5" – 838,03 03P3 C,&6$61?

E.f.: – *,"&; >P"9. Z38,03 C,&6$61 >M"%)N-`8,9,:,0, 8 8,',-
<)5 1 ,'%,P> 6 ."K1 96M%,. Z"N%,:"%%)J C<,$".. %3;, K)9, ,K>&-
;3'@ 0 70-" ::. ii 0., ',:;3 "2" K)9, 0<"51. R"JM3. C,P"9 .6.'"5-
%)J <3&039 6 89653'3, 6 K6,.^"<). d96'3 C,-C<"F%"5> 696 %" 06-
;6' >:<,&), 696 ;"93"' 06;, M', %" 06;6'. H .9>M3" C<6&%3%61 .0,"J
,P6K86 "J %"8>;3 K>;"' ;"03'@.1 0 :93&3N ,.'39@%,:, %3."9"%61. H";@
;91 `96') %3."9"%6" – `', ,;%,0<"5"%%, 6 C,'<"K6'"9@, 6 6&K6<3-
'"9@, 6 <3K,M31 .693. b3P6 .'<3N6 C,.'<,"%) %3 C<60)M%)N .$"%3-
<61N F6&%6. b, >F" 0 K96F3JP"" 0<"51 5,:>' C,106'@.1 %,0)" 06;)
>:<,& 6 .'<3N,0. R"JM3. C"<"; M"9,0"M".'0,5 0.'3"' 3K.,9E'%,
%,031 &3;3M3 – :,',06'@.1 8 0)F603%6E. d'3C 0).,8,:, ><,0%1 F6&-
%6 &30"<P3"'.1.  b3;, ."<@"&%, :,',06'@.1 – 6 C.6N,9,:6M".86, 6
^6&6M".86 – 8 %,0)5 .C,.,K35.



68 69

-.023045 6+7  0$$""

C1%& +13 ,3 + ?O@OM3' G/6@6%,&*1K L%6?(%J.63 G6*3G%3.&3
N%&'(*(, N(N G/3@1N(-8+(Q* '.6L&3 1G3I&(%&1*8, N(N \*6 6*/(-&*1K
.( b611&&? =6 G/6L.6-(' N6%%3N*&+( 1G3I&(%&1*6+ &- $%(+.65 L36-
a&-&S31N65 6?13/+(*6/&& &'. E.H. V635N6+( + ;(.N*-=3*3/?O/L3, +
N6*6/89 U&/6N6 &1G6%J-6+(%&1J /(1S3*8 1 G6'6MJQ '6@3%& 6?M35
I&/NO%KI&& (*'61a3/8 & 6N3(.( .6+6L6 G6N6%3.&K, + XXI +. .( *3/-
/&*6/&& b611&&, G/3,@3 +13L6 + (/N*&S31N&9 & 1O?(/N*&S31N&9 /3L&-
6.(9, G6*3G%3.&3 ?O@3* -('3*.6 ?6%JU3 G6 1/(+.3.&Q 1 L%6?(%J.8'.
;/3@.33 -( L6@ G6*3G%3.&3 + 13/3@&.3 +3N( '6,3* 161*(+&*J 2.66C
(G6 1/(+.3.&Q 1 N6.I6' XX +.) (/&1. 27).

V E/N*&N3 N%&'(* '3.K3*1K .(&?6%33 1&%J.6, G/&'3/.6
+ 2 /(-( ?81*/33, S3' + 1/3@.3' .( G%(.3*3, G&UO* /611&51N&3 &11%3-
@6+(*3%& + N6%%3N*&+.6' 6?-6/3 «V6-@351*+&3 &-'3.3.&K N%&'(*( .(
/611&51NOQ E/N*&NO: (.(%&- & GO*& /3U3.&K G/6?%3'8» (2008).
R( G61%3@.&3 .31N6%JN6 @31K*&%3*&5 /61* *3'G3/(*O/8 + /(-%&S.89
S(1*K9 E/N*&N& 161*(+&% 6* 0.7 @6 46C, G/& \*6' -&'( *3G%3%( 1&%J-
.33, S3' %3*6. R( G61%3@.&3 30 %3* 1.3,.85 G3/&6@ 16N/(*&%1K + 1/3@-
.3' .( 2 .3@3%&. VG3S(*%K3* 1.&,3.&3 6?M35 G%6M(@& (/N*&S31N&9
%J@6+ – 1 7.5 '%.. N'2 + N6.I3 1970-9 @6 5.5 '%.. N'2 + 2005 L.
E + 2007 L. ?8% G61*(+%3. .6+85 /3N6/@ – 4.3 '%.. N'2.

Z,&@(3'63 O+3%&S3.&3
*3'G3/(*O/8 + b611&& 1OM31*+3.-
.6 -(+&1&* 6* +/3'3.& L6@( & /3L&-
6.(. V13 ?3- &1N%QS3.&K '6@3%&
G6N(-8+(Q* .(&?6%33 -.(S&*3%J-
.63 G6*3G%3.&3 -&'65 (3.46;), 616-
?3..6 + ;&?&/& & U&/6*.65 -6.3
+@6%J =6%K/.6L6 N/OL(. _3*6', .(-
6?6/6*, + \*65 U&/6*.65 -6.3
G6*3G%3.&3 ?O@3* .(&'3.JU&'
(1.96;).

f3'3IN&3 &11%3@6+(*3%& &-
p3.1N6L6 O.&+3/1&*3*(, G/6(.(%&-
-&/6+(+ @(..83 , G6%OS3..83

1 3+/6G351N&9, KG6.1N&9 & ('3/&N(.1N&9 '3*361GO*.&N6+, G/&U%& N
+8+6@O, S*6 -( G61%3@.&3 L6@8 +6-@O9 .(@ ;&?&/JQ G6*3G%3% .( */&
L/(@O1(. V /3-O%J*(*3 *(N&9 &-'3.3.&5 1.3,.85 & %3@K.65 G6N/6+
/3L&6.( *(3* L6/(-@6 /(.JU3, ( *(5L( *3G3/J G6L%6M(3* '3.JU3
@+O6N&1& OL%3/6@(. f( 13L6@.KU.&5 @3.J *(5L( 1G616?.( G6L%6*&*J
20% CO2 /611&51N6L6 G/6&196,@3.&K & %&UJ 10% – 3+/6G351N6L6.
f(?%Q@(3'83 &-'3.3.&K 1*(+K* G6@ 16'.3.&3 O*+3/,@3.&K «-3%3.89»
6 *6', S*6 G61(@N( @6G6%.&*3%J.89 -3%3.89 .(1(,@3.&5 G6'6,3*
/3U&*J G/6?%3'O -(L/K-.3.&K +6-@O9( G(/.&N6+8'& L(-('&. =6 '.3-
.&Q G/6a3116/( "/&1*&(.8 ̂ 'O%%&O1, (.(%6L&S.(K 1&*O(I&K 1N%(-
@8+(3*1K & + @/OL&9 13+3/.89 /3L&6.(9 G%(.3*8 – + S(1*.61*&,
+ "(.(@3 & .( E%K1N3.

;/3@.3L6@6+63 N6%&S31*+6 61(@N6+ +6-/(1*3* + b611&& N 13/3-
@&.3 +3N( .( 8.2% G6 1/(+.3.&Q 1 G3/&6@6' 1980–1999 LL. (/&1. 28).
;('85 -.(S&*3%J.85 /61* 61(@N6+ G/&96@&*1K .( -&'O, 1 '(N1&'O-
'6' + +61*6S.89 & 13+3/.89 /3L&6.(9. V 2050 L. .( ?6%JU35 S(1*&
b611&& 6,&@(3'63 O+3%&S3.&3 N6%&S31*+( 61(@N6+ + */& /(-( G/3+8-
U(3* '6@3%J.OQ &-'3.S&+61*J (.( 14.5%). _3*.&3 @6,@& *6,3 1*(-
.O* 6?&%J.33, .6 .3 .(1*6%JN6 (.( 4.1%).  f( QL6--(G(@3 b611&& 61(@-
N6+ 1*(.3* @(,3 '3.JU3. V 3+/6G351N65 S(1*& b611&& /61* 1O''(/-
.89 61(@N6+ G/6&196@&* G/3&'OM31*+3..6 -( 1S3* @6,@35, + *6 +/3-
'K N(N + R(G(@.65 & V61*6S.65 ;&?&/& – -( 1S3* 1.3L(. A(N&' 6?/(-
-6', + ;&?&/& 1%3@O3* ,@(*J @6G6%.&*3%J.6L6 .(N6G%3.&K 1.3L(
-&'65 & ?6%33 6?&%J.6L6 *(K.&K 3L6 +31.65.

=6 '.3.&Q /611&51N&9 OS3.89, G/& G6*3G%3.&& N%&'(*( .3
*6%JN6 +8/(1*3* N6%&S31*+6 61(@N6+, .6 & O1&%&*1K &1G(/3.&3
1 G6+3/9.61*& G6S+8, ( \*6 1OM31*+3..6 O'3.JU&* +%(L616@3/,(.&3
@3K*3%J.6L6 1%6K G6S+8 (L%O?&.65 @6 1 ') & 16N/(*&* /3S.65 1*6N
&'3..6 + *39 /3L&6.(9, L@3 616?3..6 /(-+&*6 13%J1N63 96-K51*+6: .(
;3+3/.6' "(+N(-3, + =6+6%,J3 & @/. h6@3%J.83 /(1S3*8 1G3I&(%&1-
*6+ G6N(-8+(Q*, S*6 *(', L@3 1.3,.85 G6N/6+ 196@&* /(.6, +%(L616-
@3/,(.&3 G6S+8 .(S.3* O'3.JU(*J1K O,3 +31.65, ( 1 .(1*OG%3.&3'
%3*( \*6 O'3.JU3.&3 1*(.3* -('3*.8' .( +135 *3//&*6/&& b611&&.
V8/(1*3* +3/6K*.61*J 1&%J.89 -(1O9, 616?3..6 + Q,.89 /3L&6.(9.

=/6L.6-&/O3*1K, S*6 /61* 1/3@.3L6@6+89 61(@N6+ G/& G6*3G-
%3.&& -('3*.6 O+3%&S&* 1*6N .( +6@61?6/(9 N/OG.89 /3S.89 1&1*3'

 "$. 27. h.6L6%3*.KK @&.('&N(
1/3@.3L6@6+65 *3'G3/(*O/8
+6-@O9(, 61/3@.3..65 G6
*3//&*6/&& b611&& (0 ,'89,%"%61
,'  .<";%6N &3 1961–1990 ::.;
C,:  ,.:6;<,5"', 2008)
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(G/& O1%6+&&, S*6 &1G(/3.&3 .3 ?O@3* /(1*& ?81*/33, S3' 61(@N&).
  Q,.89 /3N, L@3 N6%&S31*+6 61(@N6+ O+3%&S&*1K .3 *(N 1&%J.6,
L6@6+65 1*6N '6,3* -('3*.6 16N/(*&*J1K &---( G6+8U3..6L6 &1G(/3-
.&K. f( +6@61?6/(9 13+3/.89 /3N, *(N&9, N(N =3S6/(, ;3+3/.(K
!+&.(, C.&135, _3.(, -('3*.6 +8/(1*O* 1/3@.3L6@6+83 1*6N&.
=/&.&'(K +6 +.&'(.&3, S*6 .( \*&9 +6@61?6/(9 -&'65 ?O@3* .(N(G-
%&+(*J1K ?6%JU3 1.3L(, O+3%&S&*1K & +3/6K*.61*J G(+6@N6+89 1&*O(-
I&5 +31.65.

=6*3G%3.&3 N%&'(*( G6+%&K3* .( 13-6..63 G/6*(&+(.&3
'.6L6%3*.3'3/-%89 L/O.*6+ (\*6 ?6%33 N6//3N*.63 .(-+(.&3 «+3S.65
'3/-%6*8», OG6*/3?%K3'63 1G3I&(%&1*('&). V b611&& \*& L/O.*8
-(.&'(Q* 6N6%6 70% *3//&*6/&&, G&U3* + 1*(*J3, 6GO?%&N6+(..65
+ ,O/.(%3 «d&'&K & ,&-.J» + 2007 L., +3@OM&5 1G3I&(%&1*
V.=. h3%3UN6 &- $%(+.65 L36a&-&S31N65  6?13/+(*6/&&
&'. E.C V635N6+(. $%O?&.8 13-6..6L6 G/6*(&+(.&K L/O.*6+ 1OM3-
1*+3..6 -(+&1K* 6* &9 1+651*+ (*6/aK.&N&, 1OL%&.N&, G31N&) & /(1*&-
*3%J.89 G6N/6+6+. =6\*6'O + 31*31*+3..89 O1%6+&K9 G/6*(&+(.&3
G/6&196@&* .3 /(+.6'3/.6, ( '6-(&S.6. =/& G6*3G%3.&& L%O?&.(
G/6*(&+(.&K N6.3S.6 ,3 O+3%&S&*1K. b(1S3*8 G6N(-8+(Q*, S*6
1'3M3.&3 N 13+3/O L/(.&I8 '.6L6%3*.3'3/-%89 L/O.*6+ 169/(.&*
U&/6*.85 9(/(N*3/ & 161*(+&* N 13/3@&.3 ddI +. 6* 100 @6 250 N'.
f( ?6%JU35 S(1*& *3//&*6/&& ;&?&/& L%O?&.8 G/6*(&+(.&K
+6-/(1*O* .( 20–40 1'.

H11%3@6+(*3%& ;3/L35 "&/G6*&. &- A6'1N6L6 L61O@(/1*+3.-
.6L6 O.&+3/1&*3*( & !,O@&* h(/N(. &- ZN1a6/@1N6L6 O.&+3/1&*3*(,

/(?6*(QM&3 .( G/61*6/(9 R(G(@.65 ;&?&/&, 166?M(Q*, S*6 -6.( +3S-
.65 '3/-%6*8, -(.&'(QM(K *3//&*6/&Q + '&%%&6. N+(@/(*.89 N&%6-
'3*/6+ – /(-'3/8 j/(.I&& & $3/'(.&& +'31*3 +-K*89 – +G3/+83 1
'6'3.*( 1+63L6 6?/(-6+(.&K 11 000 %3* .(-(@, + N6.I3 G61%3@.3L6 %3@-
.&N6+6L6 G3/&6@(, .(S(%( *(K*J. !(..(K *3//&*6/&K, G3/3N/8+(QM(K
+31J -(G6%K/.85 /(56. R(G(@.65 ;&?&/&, K+%K3*1K +3%&S(5U&' + '&/3
-('3/-U&' *6/aK.8' ?6%6*6', & OS3.83 6G(1(Q*1K, S*6 + G/6I3113
1+63L6 *(K.&K \*6 ?6%6*6 '6,3* +81+6?6@&*J + (*'61a3/O '&%%&(/-
@8 *6.. '3*(.(, @(QM3L6 «G(/.&N6+85 \aa3N*» L(-(, N6*6/85
+6-@351*+O3* .( (*'61a3/O + 20 /(- 1&%J.33, S3' OL%3N&1%85 L(-
(/&1. 29).

 A6/aK.83 ?6%6*( ;&?&/& +8/(?(*8+(Q* '3*(. 1 *39 G6/, N(N
6.& 6?/(-6+(%&1J + N6.I3 G61%3@.3L6 %3@.&N6+6L6 G3/&6@(, .6 ?6%J-
U(K S(1*J \*6L6 L(-( 6N(-(%(1J 1+K-(..65 +3S.65 '3/-%6*65. =6 @(.-
.8' _(//& ;'&*(, OS3.6L6-L&@/6%6L( &- "(%&a6/.&51N6L6 O.&+3/-
1&*3*(, -(G(@.61&?&/1N&3 *6/aK.&N& '6LO* 16@3/,(*J G/&'3/.6
70 '%/@. * '3*(.(, S3*+3/*J +13L6 '3*(.( .( .(U35 G%(.3*3. !%K *6L6,
S*6?8 +3S.(K '3/-%6*( G6%.61*JQ /(1*(K%(, G6*/3?O3*1K, +3/6K*.6,
'.6L6 @31K*&%3*&5, G6\*6'O '3*(. .3 ?O@3* +8@3%3. + (*'61a3/O
6@.&' '(96', 1S&*(3* (.L%&51N&5 N%&'(*6%6L ;*&+3. ;&S. Z@.(N6
/(1S3*8 \*6L6 OS3.6L6 & 3L6 N6%%3L G6N(-8+(Q*, S*6, @(,3 31%& '3*(.
?O@3* G61*3G3..6 G/61(S&+(*J1K &- +3S.65 '3/-%6*8 + ?%&,(5U&3
100 %3*, 3,3L6@.6 + (*'61a3/O ?O@3* @6?(+%K*J1K 6N6%6 700 '%.. *,

 "$. 28. ;/3@.KK L6@6+(K (.6'(%&K '31KS.65 1O''8 61(@N6+ ('') +
C+/6G351N65 S(1*& b611&& (6*N%6.3.&K 6* '31KS.65 1O''8 61(@N6+
?(-6+6L6 G3/&6@( 1961-1990 LL. C,: http://climate.mecom.ru/bulletins/
1998/index 2.html)

 "$. 29. =/6L.6-&/O3'63 N 13/3@&.3 ddI +. O+3%&S3.&3 \'&11&& '3*(.(
(+ %) &- '.6L6%3*.3'3/-%89 ?6%6* (C,: .3J' A6;<,9,:6M".8,:,
6%.'6'>'3)

http://climate.mecom.ru/bulletins/
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G/&'3/.6 1*6%JN6 ,3, 1N6%JN6 + .33 G6G(@(3* 3,3L6@.6 1 -(?6%6S3.-
.89 *3//&*6/&5 & 13%J1N696-K51*+3..89 OL6@&5 +13L6 '&/(. j(N*&-
S31N&, \*6 G/&+3@3* N O@+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.& !,O.&G3/, @&/3N*6/ \N6%6L&S31N65 6/L(-
.&-(I&& «!/O-JK R3'%&», 1S&*(3*, S*6 \*6 6*N/8*&3 K+%K3*1K 1&%J-
.8' G/&-8+6' N G6%&*&N(' G/&.K*J I3%3.(G/(+%3..83 '3/8 + 6*.6-
U3.&& &-'3.3.&K N%&'(*(. Z. -(K+&%: «X) &%396, M', 8,:;3-%6K>;@
.9>M6'.1 M',-',, M', >.8,<6' :9,K39@%," C,'"C9"%6", ̀ ', 5,F"'
C<60".'6 8 53..,0,5> 0)K<,.> 0 3'5,.^"<> ‘C3<%68,0)N :3&,0’. \.96
5) 0 .35," K96F3JP"" 0<"51 %" C<65"5 5"<, ', 5,F"5 C,9>M6'@
%",K<3'65)J C<,$".. :9,K39@%,:, C,'"C9"%61, 8,',<)J %" .>5""5
8,%'<,96<,03'@, 6 ̀ ', C<60";"' 8 .,$639@%)5, ̀ 8,%,56M".865 6 ̀ 8,-
9,:6M".865 83'3.'<,^35 0, 0."5 56<". *,83 "2" ".'@ 0<"51 C<6-
%1'@ 5"<), %, ":, > %3. ,.'3"'.1 539,» (1'. 1(5* http://www.inosmi.ru/
world/20050811/221497.html).

!/OL(K L/OGG( &11%3@6+(*3%35 *(N,3 166?M&%( 6 G/&-.(N(9
*6L6, S*6 L%6?(%J.63 G6*3G%3.&3 /(-/OU(3* +3S.OQ '3/-%6*O. "35*&
 6%*3/ &-  .&+3/1&*3*( E%K1N& 166?M&%( .( +1*/3S3 "6.16/I&O'(
(/N*&S31N&9 &11%3@6+(.&5 ;^E, S*6 33 L/OGG( .(U%( OS(1*N& (N-
*&+.6L6 +8@3%3.&K '3*(.( + V61*6S.65 ;&?&/&. V \*&9 '31*(9 '3*(.
GO-8/JN('& G6@.&'(3*1K .( G6+3/9.61*J +3S.65 '3/-%6*8 *(N ?81*-
/6, S*6 .3 @(3* G6+3/9.61*& -('3/-.O*J.

;OM31*+O3* O1*65S&+63 '.3.&3, S*6 b611&K N(N 96%6@.(K +
I3%6' 1*/(.(, *6%JN6 +8&L/(3* 6* L%6?(%J.6L6 G6*3G%3.&K. X*6 L%O-
?6N63 -(?%O,@3.&3, 1S&*(3* G/6a3116/ h$  E.h. $&%K/6+. =/& G6-
*3G%3.&& .(S.3* *(K*J +3S.(K '3/-%6*(, O1&%&*1K +8@3%3.&3 '3*(.(
& ;Z2. Z/L(.&S31N63 +3M31*+6, -(N6.13/+&/6+(..63 + '3/-%6*3, 1*(-
.3* @61*OG.8' @%K ?(N*3/&5 & L/&?6+, N6*6/83 .(S.O* 3L6 /(-%(L(*J.
f3 L6+6/K O,3 6 /(-/OU3.&& &.a/(1*/ON*O/8 (@6/6L, -@(.&5 & *.G.),
G61*/63..65 .( +3S.65 '3/-%6*3. V G6K13 1*3G35, -( 1S3* N6*6/6L6
'8 N6/'&'1K, G/& G6*3G%3.&& .(S.O*1K 1&%J.83 & G/6@6%,&*3%J.83
-(1O9&. 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%&'(*(.
Z. .3 O*3U&*3%3.. #6%33 U&/6N6 /(1G/61*/(.K*1K *K,3%83 &.a3N-
I&6..83 ?6%3-.&, *(N&3 N(N \.I3a(%&* & '(%K/&K, G61N6%JNO &9

G3/3.61S&N& – N%3M& & N6'(/8 –
?O@O* %OSU3 +8,&+(*J -&'65 & -(9-
+(*8+(*J +13 ?6%33 13+3/.83 /(56-
.8 + *3G%83 G3/&6@8 L6@(.

=/6L.6-&/O3*1K *(N,3, S*6
1%3@1*+&3' @(%J.35U3L6 G6+8U3-
.&K *3'G3/(*O/ + ;3+3/.6' G6%OU(-
/&& 1*(.3* /3-N63 +6-/(1*(.&3 S(1-
*6*8 & &.*3.1&+.61*& %31.89 G6,(/6+, ?O/J & O/(L(.6+ (/&1. 30).
X*6* '/(S.85 G/6L.6-, O*+3/,@(3* ;.E. h6S(%6+ + 1*(*J3 «$%6?(%J-
.63 &-'3.3.&3 N%&'(*( & G/6?%3'8 %31.65 \N6%6L&&» (2002), G6@-
*+3/,@(Q* 16?8*&K G61%3@.3L6 @31K*&%3*&K, N6L@( O/(L(.8 1*/(U-
.65 /(-/OU&*3%J.65 1&%8 (12 ?(%%6+ G6 UN(%3 #6a6/*() – «V&+&(.»
+ a3+/(%3 1990 L. & «_6*(/» + @3N(?/3 1999 L. – .(.31%& N6%611(%J.85
OM3/? %31.6'O 96-K51*+O '.6L&9 3+/6G351N&9 1*/(.. A(N, 31%&
+ /3-O%J*(*3 O/(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 O/(L(.6' «_6*(/» 1GO1*K 10 %3* *6%JN6 +6 j/(.-
I&& ?8%6 +8+(%3.6 138 '%.. '3, ( + ^+35I(/&& – 12.8 '%.. '3 @/3+3-
1&.8, S*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*+OQM&' \N-6L3..8' a(N*6/6'. ;S&*(3*1K, S*6 ?O/&
U&/6N6L6 '(1U*(?( +6-.&N(Q* -@31J 1/(+.&*3%J.6 /3@N6 – 6@&. /(- +
50–75 %3*.  -N6%6N(%J.83 ?O/3+(%8 G6+*6/KQ*1K S(M3, ( .3 1G%6U-
.83 – G/(N*&S31N& 3,3L6@.6. =6 @(..8' V.$. AO/N6+( (1979), N/OG-
.83 +3*/6+(%8 .(  /(%3 ?8%& + 1799, 1859, 1879 & 1892 LL. Z@.(N6 +
dd +. '(1U*(?8 & G61%3@1*+&K +3*/6+(%( + \*6' /3L&6.3 +13 S(M3
G/&6?/3*(Q* N(*(1*/6a&S31N&5 9(/(N*3/. A6%JN6 -( G61%3@.&3 30 %3*
?8%& G6%.61*JQ /(-/OU3.8 &%& 13/J3-.6 G6+/3,@3.8 6L/6'.83
%31.83 '(11&+8 + =3/'1N65 & ;+3/@%6+1N65 6?%(1*K9. A(N, + 1975 L.
G6 @(..8' E.E. b6,N6+( & V.$. "6-(N( (1989) .( -(G(@.6' 1N%6.3  /(%(
(13+3/ =3/'1N65 6?%(1*&) O/(L(.6' ?8% G6+(%3. %31 .( G%6M(@&
260 *81. L( 1 -(G(16' @/3+31&.8 ?6%33 22 '%.. '3. V ;+3/@%6+1N65
6?%(1*& G6 6a&I&(%J.8' @(..8' %31.65 1%O,?8 +3*/6+(%J.83
K+%3.&K – 6@.( &- L%(+.89 G/&S&. L&?3%& %316+. R( G61%3@.&3 30 %3*

http://protoplex.ru/
http://www.inosmi.ru/
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6* +3*/6+(%( + *65 &%& &.65 '3/3 G61*/(@(%& .(1(,@3.&K + 46 %3196-
-(9 &- 51, *. 3. G/(N*&S31N& .( +135 *3//&*6/&& 6?%(1*&. Z16?3..6
1&%J.85 OM3/? %31(' 6?%(1*& ?8% .(.313. + &Q.3 1995 L., N6L@( +
/3-O%J*(*3 +6-@351*+&K O/(L(..6L6 +3*/( + 16S3*(.&& 1 '6N/8'
1.3L6' +3*/6+(% 69+(*&% G%6M(@J ?6%33 350 *81. L(.

" 6/&L&.(%J.8' +8+6@(' G/&U3% G/6a3116/ V.V. "%&'3.N6
(1'. 1(5* http://www.polit.ru/lectures/2005/11/02/climate.html). f(
6@.65 &- 1+6&9 GO?%&S.89 %3NI&5 6. G/3@1*(+&% /3N6.1*/O&/6+(.-
.OQ &' *3'G3/(*O/.OQ N/&+OQ 1/3@.3L6@6+65 *3'G3/(*O/8 @%K m3.-
*/(%J.65 b611&& 1 1450 L. (/&1. 31). f( \*6' /&1O.N3 6@.( N/&+(K @3-
'6.1*/&/O3* N(N &-'3.K%(1J *3'G3/(*O/( + G/6U%6', @/OL(K G6N(-8-
+(3* G/6L.6- 33 @&.('&N& + O1%6+&K9 6*1O*1*+&K 16+/3'3..65 I&+&-
%&-(I&& .( ?%&,(5U&3 50 %3*, ( */3*JK – \*6 *6, S*6 ?O@3* G/6&196-
@&*J 1 *3'G3/(*O/65 + 1%OS(3 G/6@6%,(QM351K S3%6+3S31N65 @3K*3%J-
.61*&. X*& @(..83 ?8%& G6%OS3.8 1%3@OQM&' 6?/(-6': *3'G3/(*O/-
.85 /K@ 6?/(?(*8+(%1K 6G/3@3%3..8'& '(*3'(*&S31N&'& '3*6@('&,
G/3@G6%(L(K, S*6 '8 ,&+3' + 13/3@&.3 XIX +. ?3- /(-+&*65 G/6'8U-
%3..61*&. !(%33, \*6* *3'G3/(*O/.85 /K@, N6*6/85 6?O1%6+%3. *6%J-
N6 31*31*+3..8'& N6%3?(.&K'& N%&'(*(, G/6@6%,(3*1K + ?O@OM33.
H 6. .(1 G/&+6@&*, G6 /(1S3*(' "%&'3.N6, N 1&%J.6'O G696%6@(.&Q
+ 13/3@&.3 XXI +., G/&'3/.6 *(N6'O ,3, N(N63 G6LO?&%6 G6%6+&.O
C+/6G8 + N6.I3 XVII +. ;OM31*+6+(.&3 16+/3'3..65 I&+&%&-(I&& 1
33 1&%J.8' (.*/6G6L3..8' +%&K.&3' .( N%&'(* K+%K3*1K, G6 '.3-
.&Q (+*6/(, .(U&' 1G(13.&3' (!) 6* \*6L6 O,(1.6L6 1I3.(/&K. E+*6/

G6%(L(3*, S*6 \*6 +(,.85 '6'3.* @&1NO11&& 6 *6', .(1N6%JN6 b611&K
-(&.*3/316+(.( &%& .3* + L%6?(%J.6' G6*3G%3.&&. R@31J +(,.6 -.(*J
1%3@OQM33: S*6 ?8 '8 .& @3%(%&, N(N&3 ?8 O1&%&K .3 G/3@G/&.&'(-
%&, N%&'(* – \*6 ,&+(K 1O?1*(.I&K, N6*6/(K +13L@( G6@+3/,3.( &-'3-
.3.&K'. =6\*6'O .(' .O,.6, G/3,@3 +13L6, 1('&' G6.K*J, S*6 %OS-
U3: N6L@( N%&'(* *3G%33* &%& 96%6@(3*, 1S&*(3* (+*6/. Z. O+3/3., S*6
&'3..6 (.*/6G6L3..63 +6-@351*+&3 O@3/,&+(3* R3'%Q 6* *6L6, S*6-
?8 6.( .3 16/+(%(1J + 6S3/3@.65 %3@.&N6+85 G3/&6@ O,3 + ?%&,(5-
U&3 1*6%3*&K. ;35S(1 '8 ,&+3' + \G69O S/3-+8S(5.6 .&-N&9 16@3/-
,(.&5 ;Z2 + (*'61a3/3, 1S&*(3* (+*6/. ;,&L(K 6/L(.&S31N63 *6G%&-
+6, S3%6+3N /3N6.1*/O&/O3* (*'61a3/O G/6U%89, L6/(-@6 ?6%33 ?%(-
L6@(*.89 N%&'(*&S31N&9 \G69. =6*6'O S*6 &-+31*.6, ON(-8+(3*
(+*6/, S*6 +6 +/3'3.( @&.6-(+/6+ N6.I3.*/(I&K ;Z2 + (*'61a3/3 ?8%(
+ 4–6 /(- ?6%JU3 & G/6@ON*&+.61*J ?&61a3/8 ?8%(, 166*+3*1*+3..6,
+6 '.6L6 /(- +8U3, S3' 135S(1.

=6 '.3.&Q @/OL6L6 (+*6/&*3*.6L6 OS3.6L6 V.=. h3%3UN6
(2007)  &-'3.3.&3 N%&'(*( 16-@(3* @%K b611&& – 1 OS3*6' 33 L36L/(-
a&S31N6L6 G6%6,3.&K, \N6.6'&S31N6L6 G6*3.I&(%(, @3'6L/(a&S31N&9
G/6?%3' & L36G6%&*&S31N&9 &.*3/316+ – .6+OQ 1&*O(I&Q,
& /ON6+6@1*+O 1*/(.8 .36?96@&'6 616-.(*J +(,.61*J L/K@OM&9 G3-
/3'3. 1 *6SN& -/3.&K .(I&6.(%J.89 &.*3/316+.

***

 "$. 30. !&.('&N( %31.89 G6,(/6+ + A('?6+1N65 6?%(1*&
(C,: http://68.mchs.gov.ru)

 "$.  31.  H-'3.3.&3 *3'G3/(*O/8 +6-@O9( .( bO11N65 /(+.&.3
+ G/6U%6' & ?O@OM3' (C,:H. H. L965"%8,, 2005)

http://www.polit.ru/lectures/2005/11/02/climate.html)
http://68.mchs.gov.ru
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b3-Q'&/OK +13 1N(-(..63 +8U3 6? &-'3.3.&& N%&'(*( .( .(-
U35 G%(.3*3 .( G/6*K,3.&& '&%%&(/@6+ %3* '6,.6 1'3%6 1N(-(*J,
S*6 61.6+.8'& G/&S&.('& @6%L6+/3'3..89 a%ON*O(I&5 N%&'(*( K+-
%KQ*1K /(-.6L6 /6@( 31*31*+3..83 a(N*6/8 +.3U.35 1/3@8, N6*6/83
@351*+OQ* .3-(+&1&'6 6* S3%6+3N(. X*& a(N*6/8 1OM31*+6+(%& & @35-
1*+6+(%& .( R3'%3 -(@6%L6 @6 G6K+%3.&K S3%6+3S31N65 I&+&%&-(I&&.
Z.& @351*+OQ* & 135S(1, G6'&'6 .(U35 +6%&. !/OL65 +6G/61, O1&%&-
%( %& (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/&.I&G&(%J.85 /(1N6% .3 *6%JN6 1/3@& OS3.89,
.6 & +.O*/& '&/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 .3 31*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*O G6-&I&Q /(-@3%K3* ?6%JU(K S(1*J '&/6+6L6 166?M31*+( – 6* G/(-
+&*3%J1*+ '.6L&9 L61O@(/1*+ @6 G/61*89 %Q@35. Z? \*6' 1+&@3*3%J-
1*+OQ* +8+6@8 '.6L6S&1%3..89 (+*6/&*3*.89 '3,@O.(/6@.89 N6-
'&11&5, N6.L/3116+ & N6.a3/3.I&5, G61+KM3..89 G/6?%3'3 &-'3.3-
.&K N%&'(*(. f3@(+.6 V13'&/.85 #(.N /(-+&*&K 6GO?%&N6+(% 1+65
@6N%(@ 6 '&/6+6' /(-+&*&& & &-'3.3.&& N%&'(*( + 2010 L., L@3 S3*N6
1N(-(.6, S*6 «-3 C,.9";%"" ').1M"9"'6" 8,9"K3%61 .<";%"J '"5C"<3-
'><) %3 a"59" %" 0)N,;696 &3 C<";"9) 0.76C; ,;%38, 0)K<,.) 0
3'5,.^"<> C3<%68,0)N :3&,0 0 <"&>9@'3'" M"9,0"M".8,J ;"1'"9@%,-
.'6 &3 C,.9";%"" .',9"'6" C<60"96 8 <"&8,5> C,0)P"%6E '"5C"<3-
'><) %3 C93%"'". *<,:%,&6<>"5," C,0)P"%6" '"5C"<3'><) 0 '"M"-
%6" .9";>E26N .'3 9"' 0 <"&>9@'3'" >0"96M"%61 ,Kh"53 0)K<,.,0,
0,&5,F%,, C<60";"' 8 C,'"C9"%6E 3'5,.^"<) C93%"') %3 56C
C, .<30%"%6E . ;,6%;>.'<639@%,J `<,J. l"9,0"M".'0, %68,:;3 %"
.'3986039,.@ . C,'"C9"%6"5 '38,:, 53.P'3K3 6 ":, ^6&6M".86"
C,.9";.'061 5,:>' F".'8, ,:<3%6M6'@ 0,&5,F%,.'6 <3&06'61.
Z,9@8, C<6%1'6" %"&35";96'"9@%)N 6 P6<,8,53.P'3K%)N 5"<
C,  .,8<32"%6E 0)K<,.,0 C3<%68,0)N :3&,0 5,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 @/OL&3 1G3I&(%&1*8 .3 /(-@3%KQ* 6?M3G/&.K-
*65 N6.I3GI&& & G6%(L(Q*, S*6 16+/3'3..63 G6*3G%3.&3 N%&'(*( K+-

%K3*1K 31*31*+3..8' G/6I3116', & .3* @61*(*6S.6 O?3@&*3%J.89
@6N(-(*3%J1*+ *6'O, S*6 \*6 31*J /3-O%J*(* @3K*3%J.61*& S3%6+3N(, G/&-
+3@U35 N *(N .(-8+(3'6'O G(/.&N6+6'O \aa3N*O, .3L(*&+.6 +%&KQ-
M3'O .( N%&'(* R3'%&. f3%J-K .3 16L%(1&*J1K 1 +81N(-8+(.&3' +3@O-
M3L6 /611&51N6L6 1G3I&(%&1*( + 6?%(1*& a&-&N& (*'61a3/8 (N(@3-
'&N( ".n. "6.@/(*J3+( 6*.61&*3%J.6 G/6?%3'8 L%6?(%J.6L6 G6*3G-
%3.&K: «L .,F39"%6E, .96P8,5 K,9@P>E <,9@ 0 <,.'" 0%653%61 8
C<,K9"535 89653'3 .):<396 <3&96M%,:, <,;3 .C"8>91'60%)" C<">0"-
96M"%61 6 3C,8396C'6M".86" C<,:%,&) (%3C<65"<, – C,9%,:, '31%61
3<8'6M".86N 5,<.86N 9@;,0 0 C"<0,J C,9,06%" '"8>2":, .',9"'61),
K93:,;3<1 8,',<)5 C<,K9"53'683 6&5"%"%6J 89653'3, .^,<5>96<,-
03%%31 0 ̂ ,<5" 8,%$"C$66 3%'<,C,:"%%, ,K>.9,09"%%,:, :9,K39@%,:,
C,'"C9"%61, .'393 ,.'<)5 C<";5"',5 :",C,96'686» (1'. 1(5*
http://www.nwicpc.ru/articles.htm). =6\*6'O 13/J3-.83 '3/6G/&K*&K,
G6@6?.83 &-+31*.6'O "&6*1N6'O G/6*6N6%O, G6 1.&,3.&Q +8?/616+
G(/.&N6+89 L(-6+ + (*'61a3/O 1*/(.('& '&/( .3\aa3N*&+.8, 1S&*(-
Q* \*& 1G3I&(%&1*8. C1%& 16+/3'3..63 G6*3G%3.&3 N%&'(*( +8-+(.6
G/&/6@.8'& 1&%('&, *6 .&N(N&3 O1&%&K S3%6+3S31*+( G6N( .3 '6LO*
G6+%&K*J .( \*6* L%6?(%J.85 & 1%6,.85 G/6I311. f3/3@N6 1*6/6..&-
N& (.*/6G6L3..65 N6.I3GI&& G6*3G%3.&K N%&'(*(, 16-.(*3%J.6 G/6-
*&+6@351*+OQ* .(OS.8' GO?%&N(I&K',  G/6*&+6/3S(M&' \*65 N6.I3G-
I&&. «d', M>;,062%6», – L6+6/&* + .3@(+.3' &.*3/+JQ ,O/.(%O
«Wall Street» =\* h(5N%-, 1G3I&(%&1* G6 N%&'(*O &- H.1*&*O*( "(*6
+ V(U&.L*6.3. «d',:, 0." K,196.@. H C,.9";%6" :,;) 89653',9,:35,
8,',<)" %" <3..53'<603E' C<,K9"5> 89653'6M".86N 6&5"%"%6J 0
3C,8396C'6M".8,5 .'69", .'3%,069,.@ . 83F;)5 :,;,5 0." '<>;%""
6 '<>;%"" C>K968,03'@ .0,6 <3K,'). d', %" C<,.', .,5%6'"9@%31
C<38'683, ̀ ', 35,<39@%,».

!/OL63 @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.&5, G61N6%JNO &9 G61%3@1*+&K G/3@1*(+%KQ* 13/J-
3-.83 OL/6-8 @%K +13L6 S3%6+3S31*+(. =6 @(..8' *6L6 ,3 V13'&/.6-
L6 #(.N( /(-+&*&K  «:9,K39@%," C,'"C9"%6" 89653'3 .,C<,0,F;3"'-
.1 6&5"%"%6"5 N3<38'"<3 <3.C<";"9"%61 ,.3;8,0 6 >M32"%6"5 ̀ 8.'-
<"539@%)N C,:,;%)N 109"%6J, '386N 838 &3.>N6, %30,;%"%61 6 9".%)"
C,F3<). X6996,%) 9E;"J 0 :>.',%3."9"%%)N C<6K<"F%)N <3J,%3N

http://www.un.org/russian/esa/worlddev2010.pdf
http://www.nwicpc.ru/articles.htm
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6 ,.'<,0%)N :,.>;3<.'03N >'<3'1' .0,6 ;,53 0 <"&>9@'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 .',6' C"<"; >:<,&,J '<3:6M".86N C,.9";.'06J 0,&-
5,F%,J :6K"96 ><,F3"0, C3;"%61 C<,6&0,;6'"9@%,.'6 ."9@.8,N,&1J-
.'0"%%,:, C<,6&0,;.'03 6 %3<3.'3E2"J C<,K9"5) :,9,;3, %";,";3-
%61 6 K,9"&%"J… X) ;,9F%) ;"J.'0,03'@ .,05".'%,, C,.8,9@8>
6&5"%"%6" 89653'3 – ̀ ', 8<6&6., &3'<3:603E26J ,K2"" ;,.',1%6"
M"9,0"M".'03. *<,K9"53 6&5"%"%61 89653'3 %" 5,F"' K)'@ <"P"%3
K"& .,'<>;%6M".'03 .'<3% 0 :9,K39@%,5 53.P'3K" 0 $"91N C,0)P"-
%61 `%"<:,`^^"8'60%,.'6, <3&<3K,'86 6 0%";<"%61 `8,9,:6M".86
M6.')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.&3 N%&'(*( /(11'(*/&+(3*1K N(N G3/+66S3/3@.(K G/6?%3'(,
N6*6/(K */3?O3* +131*6/6..3L6 &-OS3.&K & /(-/(?6*N& @6%L6+/3'3.-
.89 G/6L/(''. ZS3+&@.6, S*6 + XXI +. (.*/6G6L3..63 +6-@351*+&3 .(
N%&'(* & '3/8, .(G/(+%3..83 .( O'3.JU3.&3 .3L(*&+.89 G61%3@1*+&5
\*&9 &-'3.3.&5, ?O@O* + I3.*/3 +.&'(.&K +13L6 '&/6+6L6 166?M3-
1*+(. V %Q?6' 1%OS(3, G6%(L(Q* '.6L&3 OS3.83, .(1*(%6 +/3'K 616--
.(*J, S*6 S3%6+3S31*+6 1*6%N.O%61J 1 13/J3-.65 L%6?(%J.65 G/6?%3-
'65. A/3?OQ*1K @(%J.35U&3 &11%3@6+(.&K & /(-/(?6*N( (@3N+(*.89
'6@3%35 &-'3.3.&K N%&'(*(, N6*6/83 G6-+6%K* .3 *6%JN6 G/6L.6-&-
/6+(*J @(%J.35U33 /(-+&*&3 16?8*&5, .6 & /(-/(?6*(*J '3/8 ?6/J?8
1 .3L(*&+.8'& G61%3@1*+&K'& L%6?(%J.6L6 G6*3G%3.&K.

A9303 2
[JTVTSY]L^JYL `T^VLX^KWYa `TKL`VLIYa JVYZGKG

"6L@( + 13/3@&.3 70-9 LL. XX +. .(S(%61J 6S3/3@.63 L%6?(%J-
.63 G6*3G%3.&3 N%&'(*( .( .(U35 G%(.3*3, /3-N6 G6+81&%1K &.*3/31
OS3.89 N G/6?%3'3 +%&K.&K N%&'(*( .( ?&61a3/O, S*6 1/(-O G6@1*3L-
.O%6 /(-.6L6 /6@( &11%3@6+(.&K, + *6' S&1%3 & a3.6%6L&S31N&3.
A3G3/J + 16%&@.89 .(OS.89 ,O/.(%(9 3,3'31KS.6 GO?%&NOQ*1K @3-
1K*N& 1*(*35, G61+KM3..89 +%&K.&Q N%&'(*( .( *3 &%& &.83 6/L(-
.&-'8. =6 +13'O '&/O &11%3@6+(*3%& 1*(%& O1&%3..6 /(-81N&+(*J
1*(/83 a3.6%6L&S31N&3 .(?%Q@3.&K, 161*(+%K*J &- .&9 '.6L6%3*.&3
/K@8 & G6@/6?.6 (.(%&-&/6+(*J. h6,.6 1N(-(*J, S*6 135S(1 + C+/6-
G3, E'3/&N3 & "(.(@3 .(?%Q@(3*1K .(1*6KM&5 a3.6%6L&S31N&5 ?O',
N6*6/85 G6*&96.JNO .(S&.(3* 69+(*8+(*J & b611&Q. "('&%%( =(/'3-
1(. &- A39(11N6L6 O.&+3/1&*3*( + 1G3I&(%J.6' 6?-6/3 (2006), G61+K-
M3..6' \N6%6L&S31N&' & \+6%QI&6..8' 6*+3*(', 6*'3S(3*, S*6 &-
866 +8K+%3..89 3Q 13/J3-.89 GO?%&N(I&5 (1 1899 G6 2006 LL.), N(1(-
QM&91K +%&K.&K N%&'(*( .( ,&+6*.89 & /(1*3.&K, 349 (40%) G6K+&-
%&1J + G3S(*& *6%JN6 -( G61%3@.&3 */& L6@(. =6 33 @(..8' (?16%Q*-
.63 ?6%JU&.1*+6 /(?6* ?8%6 +8G6%.3.6 + ;3+3/.65 E'3/&N3,
;3+3/.65 C+/6G3 & b611&&.

;6L%(1.6 6@.65 &- 6I3.6N, G/6+3@3..65 =(/'31(., ?6%33 S3'
O G6%6+&.8 (59%) &- 1598 &11%3@6+(..89 +&@6+ 1 *6SN& -/3.&K +%&K-
.&K N%&'(*( .( &9 ,&-.J +8K+%3.8 *3 &%& &.83 &-'3.3.&K + &9 a3.6-
%6L&S31N&9 K+%3.&K9 &%& /(1G/61*/(.3.&&, G/&'3/.6 O 40% +&@6+

http://www.siteresources.worldbank.org
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6?.(/O,3.( 1+K-J \*&9 &-'3.3.&5 1 N%&'(*6'. C1*J G/6L.6-8, S*6
N%&'(*&S31N&3 &-'3.3.&K + ?%&,(5U&3 50 %3* '6LO* G61*(+&*J
6N6%6 S3*+3/*& .(-3'.89 /(1*3.&5 & ,&+6*.89 .( L/(.J +8'&/(.&K.
=6 6I3.N(' .3N6*6/89 OS3.89 N 2050 L. 1 %&I( R3'%& '6,3* &1S3--
.O*J @6 1 '%.. +&@6+ a%6/8 & a(O.8 (/&1. 32).

V ?8+U3' ;6+3*1N6' ;6Q-3 & .8.3U.35 b611&& G/(N*&S31-
N& +6 +139 -(G6+3@.&N(9 + 6?K-(*3%J.6' G6/K@N3 +3%(1J & @6 1&9 G6/
+3@3*1K *(N .(-8+(3'(K «_3*6G&1J G/&/6@8», + N6*6/OQ -(G&18+(3*-
1K /(-.6L6 /6@( a3.6%6L&S31N(K &.a6/'(I&K. #8% G3/&6@, N6L@( \*(
&.a6/'(I&K  6?/(?(*8+(%(1J & GO?%&N6+(%(1J, .6 G6*6' \*6* G/6-
I311 G61*3G3..6 OL(1, & N a3.6%6L&S31N&' /(?6*(' G3/31*(%& 6*.6-
1&*J1K 13/J3-.6. A3G3/J + b611&& +.6+J +6-/6,@(3*1K &.*3/31 N @(.-
.8' '.6L6%3*.&9 '6.&*6/&.L6+, N6*6/83 G/3@1*(+%KQ* 16?65 I3.-
.OQ .(OS.OQ &.a6/'(I&Q.

CVYaIYL JVYZGKG IG NG^KLIYa

" +.3U.&' &%& \N-6L3..8'
a(N*6/(', +%&KQM&' .( +/3'K .(-
S(%( /(-+&*&K /(1*3.&5, 6*.61K*
G/6@6%,&*3%J.61*J @.K (a6*6G3/&-
6@), *3'G3/(*O/O & +%(,.61*J +6--
@O9(. X*& a(N*6/8 +81*OG(Q* +
N(S31*+3 1&L.(%J.65 &.a6/'(I&& 6
161*6K.&& 6N/O,(QM35 1/3@8,
N6*6/(K G6-+6%K3* 1&.9/6.&-&/6-
+(*J /(-+&*&3 /(1*3.&5 1 G3/&6@&S31N&'& &-'3.3.&K'& G6L6@8.

;6L%(1.6 @(..8' Z.h. d35@3 (1997), +13 */(+K.&1*83 /(1*3-
.&K, G/6&-/(1*(QM&3 + -6.(9 96%6@.6L6 & O'3/3..6L6 N%&'(*(, '6,-
.6 6?T3@&.&*J + 2 L/OGG8, 6*%&S(QM&31K 9(/(N*3/6' \N-6L3..6L6
N6.*/6%K I+3*3.&K: /(1*3.&K, N6*6/83 G3/396@K* N I+3*3.&Q G/& @%&.-
.6' @.3 (.(G/&'3/, 6@.6%3*.&3 -%(N&) & .3 */3?OQ* G3/&6@( G6.&,3-
.&K *3'G3/(*O/, & /(1*3.&K 1 G3/+&S.65 & +*6/&S.65 (@+65.65)
&.@ONI&35 I+3*3.&K (?6%JU&.1*+6 '.6L6%3*.&9 */(+).   G61%3@.&9
G3/+&S.(K &.@ONI&K 61OM31*+%K3*1K 613.JQ (N6/6*N&5 @3.J &/&%&
.&-N&3 *3'G3/(*O/8), ( +*6/&S.(K – + +313..3-%3*.&5 G3/&6@ 1%3@O-
QM3L6 L6@( (@%&..85 @3.J & O'3/3..6 +816N&3 *3'G3/(*O/8).

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

f( *31.OQ 1+K-J .(S(%( & G/6@6%,&*3%J.61*& *(N&9 a3.6%6-
L&S31N&9 a(-, N(N /(1GO1N(.&3 G6S3N & I+3*3.&3 1 *3'G3/(*O/65 +6--
@O9( ON(-8+(Q* '.6L&3 &11%3@6+(*3%&. ;S&*(3*1K, S*6 /3(NI&K /(--
.89 /(1*3.&5 .( ?6%33 /(..33 .(1*OG%3.&3 +31.8 '6,3* 6*%&S(*J1K +
-(+&1&'61*& 6* *&G( G3/&6@( &9 G6N6K & G6L6@8 + -&'.&5 13-6..  "/6'3
*6L6, /K@ (+*6/6+ G6%(L(3*, S*6 .(S(%6 (N*&+.65 +3L3*(I&& /(1*3.&5
-(+&1&* .3 1*6%JN6 6* @.3+.89, 1N6%JN6 6* .6S.89 *3'G3/(*O/ +6-@O-
9(, 1N6/61*& G/6L/3+(.&K & +%(,.61*& G6S+8 +31.65. V nG6.&& &
k,.65 "6/33 .(S(%6 I+3*3.&K 1%&+6+89 -(+&1&* 6* -&'.35 *3'G3/(-
*O/8 K.+(/K & +313..&9 *3'G3/(*O/ '(/*( & (G/3%K. " G/&'3/O, 31%&

 "$. 32. "6%&S31*+6 +8'3/U&9 +&@6+ G*&I & '%3N6G&*(QM&9
1 1600 G6 2000 LL.
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*3'G3/(*O/( '(/*( O+3%&S&+(3*1K .( 16;, *6 I+3*3.&3 .(S&.(3*1K .(
3–4 @.K /(.JU3. V E.L%&& G/& G6+8U3.&& /(..35 +31.65 *3'G3/(*O-
/8 +6-@O9( .( 16; G6K+%3.&3 G3/+89 %&1*J3+ .( @O?3 .(?%Q@(3*1K .(
6 @.35 /(.JU3 G6 1/(+.3.&Q 1 .6/'65 (/&1. 33, 34).

;6L%(1.6 \*&' @(..8', &-'3.3.&K'& *3'G3/(*O/8 +6-@O9( 1
K.+(/K G6 '(/* '6,.6 6?TK1.&*J 60% +(/&(I&5 + @(*3 G6K+%3.&K %&-
1*J3+ O @O?( + I3.*/(%J.65 E.L%&& -( G3/&6@ 1 1947 G6 1996 LL. Z13-
.JQ G6,3%*3.&3 %&1*J3+ O N%3.( G(%JS(*6L6 & L&.NL6 G/6&196@&* G6-,3
.( 2–7 @.35 G/& G6+8U3.&& *3'G3/(*O/8 .( 16;. V f6/+3L&& O '.6-
L&9 @/3+31.89 /(1*3.&5 .(S(%6 /(1GO1N(.&K G6S3N (1*(/*6+(K @(*(
/61*() + -.(S&*3%J.65 '3/3 -(+&1&* 6* *3'G3/(*O/ +6-@O9( + (G/3%3.
C1%& @%K /(.6 I+3*OM&9 (%3M&.( 6?8N.6+3..(K, N6-JK &+() & /(1GO1-
N(QM&91K (1%&+() /(1*3.&5 ?(-6+(K *3'G3/(*O/( @%K 1*(/*( G/&96-
@&*J1K .( .(S(%6 (G/3%K, *6 @%K G6-@.6 /(1GO1N(QM&91K (K13.J 6?8N-
.6+3..85) – .( 13/3@&.O (G/3%K.

V $3/'(.&& 1*(/*6+(K @(*( /(1GO1N(.&K G6S3N O L/OU & K?-
%6.J G/&96@&*1K .( ?6%33 /(..&3 1/6N& – 11 '(/*(, -( 40 @.35 @6
-(I+3*(.&K L/OU & -( 46 @.35 @6 -(I+3*(.&K K?%6.J. =/6@6%,&*3%J-
.61*J /(-+&*&K \*&9 /(1*3.&5 + $3/'(.&& .( @+3 .3@3%& N6/6S3, S3' +
f6/+3L&&. X*6 1+K-(.6 1 *3', S*6 + ?6%33 Q,.89 /3L&6.(9 +313..KK
*3'G3/(*O/( +6-@O9( -.(S&*3%J.6 +8U3, S3' + 13+3/.89.

;%3,3.&3 -( 1/6N('& I+3*3.&K /(1*3.&5 (a&*6'6.&*6/&.L) +
.3N6*6/89 1*/(.(9 '&/( +3@3*1K O,3 .( G/6*K,3.&& .31N6%JN&9
1*6%3*&5. " G/&'3/O, + nG6.&& +/3'K .(S(%( I+3*3.&K -.('3.&*65
1(NO/8 @6NO'3.*(%J.6 /3L&1*/&/O3*1K 1 IX +., ( + "&*(3 – 1 XI +.
V nG6.&& 1(NO/( /(1I+3*(%( /(.6 + IX & .(S(%3 d +., N6L@( O1*(.6-
+&%1K 6*.61&*3%J.6 *3G%85 G3/&6@. =6-,3 .(1*OG&%6 G696%6@(.&3
G6S*& .( 400 %3*, + /3-O%J*(*3 @(*8 I+3*3.&K +&U.& 6*6@+&.O%&1J +
1/3@.3' .( 5–6 @.35. V nG6.&& + G3/&6@ 1 1953 G6 1987 LL. I+3*3.&3
O /K@( /(1*3.&5 1'31*&%61J .( ?6%33 G6-@.&3 @(*8 (.( 0.6–1.8 @.K -(
@31K*&%3*&3), .6 + G61%3@.33 @31K*&%3*&3 G/6U%6L6 1*6%3*&K + 1+K-&
1 G6*3G%3.&3' N%&'(*( + V61*6S.65 E-&& G/6K+&%(1J *3.@3.I&K N
?6%33 /(..3'O .(S(%O I+3*3.&K. V "&*(3 + .(1*6KM33 +/3'K I+3*8
1&/3.&, G3/1&N( & (?/&N61( /(1GO1N(Q*1K + 1/3@.3' .( */& @.K /(.J-
U3, S3' + 50-3 LL. G/6U%6L6 1*6%3*&K.

V /K@3 1*/(. R(G(@.65 C+/6G8 G/6@6%,&*3%J.61*J
a3.6%6L&S31N&9 .(?%Q@3.&5 %&UJ &.6L@( @61*&L(3* 250 %3*,
S(M3 – 100–150 %3* & '3.JU3. ;6L%(1.6 \*&' @(..8' @%K '.6L&9
/(1*3.&5 -(/3L&1*/&/6+(.6 ?6%33 /(..33 (.( 1.4–3.1 @.K -( @31K*&%3-
*&3) .(S(%6 I+3*3.&K & /(1N/8+(.&K G6S3N, 616?3..6 \*6 G/6K+&%61J
+ G61%3@.&3 @+( @31K*&%3*&K. V *6,3 +/3'K 1/3@.&3 @(*8 /(1N/(1N&
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 "$. 33. h.6L6%3*.33 &-'3.3.&3 1/3@.&9 @(* /(1GO1N(.&K G6S3N
@3/3+J3+ + E.L%&& +6 +*6/65 G6%6+&.3 dd +. (C,: T. Sparks, R.Gill, 2001)

 "$. 34. ;+K-J 1/6N6+ I+3*3.&K @O?( 1 -&'.3-+313..35 *3'G3/(*O/65
+6-@O9( + E.L%&& (C,: T. Sparks, 1999)
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%&1*+8 O .3N6*6/89 +&@6+ @/3+31.89 /(1*3.&5 1@+&.O%&1J .( ?6%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(%( I+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).

H11%3@6+(*3%& 6?.(/O,&%&, S*6 + R(G(@.65 & m3.*/(%J.65 C+/6G3
O ?6%JU&.1*+( +&@6+ +313..&3 a3.6a(-8 -('3*.6 1'31*&%&1J .(  ?6%33
/(..&3 @(*8 (+ 1/3@.3' .( 4 .3@3%&), *6L@( N(N + V61*6S.65 C+/6G3
6.& .3 &-'3.&%&1J &%&, .(6?6/6*, 6*6@+&.O%&1J .( ?6%33 G6-@.&3
1/6N& (@6 @+O9 .3@3%J). b(.JU3 +13L6 1*(%& /(1GO1N(*J1K G6SN&
+ R(G(@.65 C+/6G3 & + #(%*&51N6' /3L&6.3 O %3M&.8, ( G6K+%K*J1K
I+3*8 O '(*J-&-'(S39& (.( 0.3–0.4 @.K -( L6@).

b(..33 .(1*OG%3.&3 +313..&9 a3.6a(- + R(G(@.65 & m3.*/(%J-
.65 C+/6G3 &11%3@6+(*3%& 1+K-8+(Q* 1 S(1*8' + G61%3@.&3 @31K*&-
%3*&K G/&96@6' *3G%89 +6-@OU.89 '(11 +6-@O9( 1 E*%(.*&N& + -&'-
.3-+313..&5 G3/&6@. V *6 +/3'K N(N .( /(1*3.&K + V61*6S.65 C+/6G3

1OM31*+3..63 +%&K.&3 6N(-8+(3* G/&96@ 96%6@.6L6 +6-@O9( 1 13+3-
/6-+61*6N( G/& O1*(.6+%3.&& ;&?&/1N6L6 (.*&I&N%6.(. V X1*6.&&
.(S(%6 I+3*3.&K O '.6L&9 +&@6+ /(1*3.&5 -( 78 %3* (1919–1996) 1'3-
1*&%61J .( ?6%33 /(..&3 @(*8, + 1/3@.3' .( 3–14 @.35. f(&?6%JU33
1'3M3.&3 (.( 14 @.35) ?8%6 -(/3L&1*/&/6+(.6 O +3*/3.&I8 @O?/(+-
.65. =/&S3', + G/&?/3,.89 /3L&6.(9 1 ?6%33 '6/1N&' N%&'(*6'
&-'3.3.&3 1/6N6+ I+3*3.&K G/6&196@&%6 + @+( /(-( ?81*/33, S3'
+ '(*3/&N6+65 S(1*& X1*6.&&.

V H1G(.&&, .(S&.(K 1 13/3@&.8 70-9 LL. dd +., 1/6N& G6K+%3-
.&K %&1*J3+, +313..33 I+3*3.&3 & %3*.33 16-/3+(.&3 a/ON*6+ (G%6-
@6+) O */39 @31K*N6+ +&@6+ /(1*3.&5 1OM31*+3..6 1'31*&%&1J
.( ?6%33 /(..&3 @(*8. Z@.(N6 @%K 613..3L6 I+3*3.&K /(1*3.&5
& 16-/3+(.&K a/ON*6+, ( *(N,3 %&1*6G(@( .3 ?8%6 +8K+%3.6 N(N6L6-
%&?6 -.(S&'6L6 */3.@( (/&1. 36).

=6 @(..8' &*(%JK.1N&9 &11%3@6+(*3%35 .( 6. ;(/@&.&K O/6-
+3.J 61(@N6+ + *3S3.&3 '31KI( G3/3@ .(S(%6' I+3*3.&K /(1*3.&5 '(%6
+%&K% .( 1/3@&-3'.6'6/1N&3 +&@8, .6 6N(-8+(% -('3*.63 +%&K.&3 .(
&.*/6@OI&/6+(..83 (-(+3-3..83) +&@8 /(1*3.&5. A(N, .(G/&'3/,
-(1O9( + G/3@U31*+OQM&5 '31KI '6L%( ?8*J G/&S&.65 ?6%33 /(..3L6
I+3*3.&K O &+8.

V I3%6' + R(G(@.65 C+/6G3 + G3/&6@ 1 1969 G6 2000 LL. .(S(%6
/(-+&*&K '.6L&9 +&@6+ /(1*3.&5 1@+&.O%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.&%&1J '(%6. V /3-O%J*(*3 G/6@6%-
,&*3%J.61*J +13L6 13-6.( /(-+&*&K '.6L&9 /(1*3.&5 O+3%&S&%(1J
+ 1/3@.3' .( 11 @.35 N N6.IO G/6U%6L6 1*6%3*&K. !%&*3%J.85 '6.&-
*6/&.L (1 1808 L.) -( I+3*3.&3' N6.1N6L6 N(U*(.( + l3.3+3 (^+35I(-
/&K) G6N(-(%, S*6 @6 1920 L. @(*8 /(1GO1N(.&K G6S3N G/&96@&%&1J +
1/3@.3' .( N6.3I '(/*(, N 2000 L. 6.& 1'31*&%&1J .( 13/3@&.O a3+/(-
%K, ( + 6*@3%J.83 L6@8 @(,3 .( .(S(%6 K.+(/K (/&1. 37). ;*6%J 1OM3-
1*+3..85 1@+&L .(S(%( /(-+&*&K O N(U*(.( ?8% 1+K-(. .3 *6%JN6 1
6?M&' G6*3G%3.&3' N%&'(*( + C+/6G3, .6 & 1 &1NO11*+3..8' O+3%&-
S3.&3' *3'G3/(*O/8 +6-@O9( + L6/6@1N&9 O1%6+&K9.

V ;^E ('3/&N(.1N&3 &11%3@6+(*3%& h. E?O-E1(? & @/. (2001)
G/6(.(%&-&/6+(%& 1/6N& G3/+6L6 I+3*3.&K O 100 +&@6+ /(1*3.&5 +
/(56.3 V(U&.L*6.( .( G/6*K,3.&& 30 %3* (+ G3/&6@ 1 1970

 "$. 35. H-'3.3.&3 .(S(%( /(1GO1N(.&K G6S3N O ?6/6@(+S(*65 ?3/3-8 +
/(-.89 S(1*K9 C+/6G8 + G3/&6@ 1 1951 G6 1998 LL. (%3 83<'" <3&%,J
6%'"%.60%,.'@E $0"'3 C,83&3%) ,K93.'6, 0 8,',<)N ,'5"M"%3
'"%;"%$61 8 K,9"" <3%%"5>  – $6^<) ., &%38,5 “–“ 6 C,&;%"5>  – .,
&%38,5 “+” %3M39> ^"%,^3&); $6^<) ,K,&%3M3E' 0"96M6%> .5"2"%61
– M6.9, ;%"J &3 :,;; M"<%)56 8<>F8356 >83&3%) <3J,%), :;"
%3K9E;393.@ &%3M6531 '"%;"%$61; C,: R. Ahas 6 ;<. 2002)
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G6 1999 LL.).   89 +&@6+ ?8%6 +8K+%3.6 -.(S&'63 1'3M3.&3 1/6N6+
I+3*3.&K .( ?6%33 /(..&3 @(*8, + 1/3@.3' – .( 4.5 @.K. #6%33 /(..33
I+3*3.&3 O &11%3@6+(..89 +&@6+ ?8%6 .(G/K'OQ 1+K-(.6 1 O+3%&S3-
.&3' '&.&'(%J.65 *3'G3/(*O/8 +6-@O9(. A6%JN6 O 6 &11%3@6+(..89
+&@6+ ?8%( -(/3L&1*/&/6+(.( -.(S&'(K *3.@3.I&K N ?6%33 G6-@.3'O
I+3*3.&Q, + 1/3@.3' .( 7 @.35. V -(G(@.65 S(1*& ;^E 1@+&L N ?6%33
/(..3'O I+3*3.&Q (.( 2–3.8 @.K -( @31K*&%3*&3) ?8% 6?.(/O,3. O
6?8N.6+3..65 1&/3.& & @+O9 +&@6+ ,&'6%61*&. V QL6--(G(@.65 S(1-
*& ;^E (E/&-6.(, fJQ-h3N1&N6, "6%6/(@6 & k*() .(&?6%JU33
G6*3G%3.&3 -(/3L&1*/&/6+(.6 + 1953–1956 & 2000–2003 LL. V /3-O%J-
*(*3 &---( 1&%J.65 -(1O9& + \*& G3/&6@8 G6L&?%6 ?6%33 90% @3/3+J3+
6@.6L6 &- ('3/&N(.1N&9 +&@6+ 161.8, @6'&.&/OQM3L6 + &11%3@O3-
'89 /(56.(9. =/&S3', + 50-3 LL. ?6%JU3 G6L&?(%6 1*(/89 @3/3+J3+
(+ +6-/(1*3 ?6%33 100 %3*), *6L@( N(N + G61%3@.33 G6*3G%3.&3 L&?%&
@3/3+JK /(-.89 +6-/(1*6+ & /(-'3/(. V "(.(@3 (E%J?3/*() &11%3@6+(-
*3%& *6,3 6?.(/O,&%& *3.@3.I&Q N ?6%33 /(..3'O I+3*3.&Q
O .31N6%JN&9 +&@6+ /(1*3.&5. f(&?6%33 1&%J.6 \*6 ?8%6 +8/(,3.6 O
61&.8 – 1/6N& G6S*& -( 1*6 %3* (1900–1996) 1'31*&%&1J .( 26 @.35
(/&1. 38). X*6 ?8%6 1+K-(.6 1 G6+8U3.&3' *3'G3/(*O/8 & S(1*6*65
G/&96@( *3G%6L6 *3S3.&K X%J-f&.J6 + &11%3@O3'6' /3L&6.3.
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 "$. 36. h.6L6%3*.KK @&.('&N( 1/6N6+ a3.6-
%6L&S31N&9 K+%3.&5 O /(1*3.&5 + H1G(.&&:
1 – /(1GO1N(.&3 G6S3N, 2 – +313..33 I+3*3.&3,
3 – 613..33 I+3*3.&3, 4 – %3*.33 G%6@6.6U3-
.&3, 5 – 613..33 G%6@6.6U3.&3, 6 – %&1*6G(@,
7 – G/6@6%,&*3%J.61*J +3L3*(I&& (M6.93 %3
0"<'6839@%,J ,.6 >83&)03E' .5"2"%6" .<,8,0
$0"'"%61 %3 K,9"" <3%%6"  – $6^<) ., &%38,5
“–“ 6 K,9"" C,&;%6" – “+” ;3'); C,: O. Gordo,
J.J. Sanz, 2005)

 "$. 37. h.6L6%3*.&3 &-'3.3.&K 1/6N6+ I+3*3.&K
N6.1N6L6 N(U*(.( + l3.3+3 (C,: C. Defila,
B. Clot, 2003)

 "$. 38.  h.6L6%3*.&3 &-'3.3.&K
+313..&9 1/6N6+ .(S(%( I+3*3.&K
61&.8 & -&'.3-+313..&9 *3'G3/(-
*O/ (a3+/(%J-(G/3%J) + "(.(@3
(M6.93 %3 0"<'6839@%,J ,.6 >83-
&)03E' .5"2"%6" .<,8,0 $0"'"-
%61 %3 K,9"" <3%%6" – $6^<) .,
&%38,5 “–“ 6 K,9"" C,&;%6" –“+”
;3'); C,: E.G. Beabien, H.J.
Freeland, 2000)
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@6+(..89 */(+K.&1*89 & @/3+31.89 +&@6+ /(1*3.&5 + H%J'3.1N6'
-(G6+3@.&N3 .(?%Q@(%&1J -.(S&*3%J.83 '3,L6@6+83 a%ON*O(I&& +
1/6N(9 .(S(%( I+3*3.&K & /(1GO1N(.&K G6S3N 196@.83 1 *(N6+8'& +
=&.3,1N6' -(G6+3@.&N3 + E/9(.L3%J1N65 6?%(1*& (/&1. 39, 40).

V3%&S&.( \*&9 N6%3?(.&5 ?8%( 6@&.(N6+65 N(N O /(..3-, *(N
& O G6-@.3+313..&9 /(1*3.&5. b(-.&I( '3,@O 1('65 /(..35 & G6-@.35
/3L&1*/(I&35 .(S(%( I+3*3.&K O /(..3+313..3L6 +&@( –  '(*J-&-'(S3-
9& – & G6-@.3+313..3L6 – ?/O1.&N& – 161*(+&%( 24 @.K. f(S(%6 G8%3-
.&K 6?8N.6+3..65 161.8 *(N,3 1&%J.6 +(/J&/6+(%6 + /(-.83 L6@8.
Z*1O*1*+&3 @61*6+3/.89 6*%&S&5 + 1*3G3.& +(/&(I&& 1/6N6+ .(S(%(

H11%3@6+(*3%& + E+1*/(%&& *(N,3 +8K+&%& +%&K.&3 &-'3.3-
.&K N%&'(*( .( 1/6N& I+3*3.&K '.6L&9 +&@6+ /(1*3.&5. Z.& 6?.(/O-
,&%&, S*6 O 56 +&@6+ /(1*3.&5 + U*(*3 V&N*6/&K .( G/6*K,3.&& G61-
%3@.&9 22 %3* -('3*.6 1@+&.O%&1J @(*8 .(S(%( I+3*3.&K.   24 +&@6+
6.& 1'31*&%&1J .( ?6%33 /(..&3 @(*8 (+ 1/3@.3' .( @+3 .3@3%&), O
@/OL&9 – .( ?6%33 G6-@.&3. R( G3/&6@ &11%3@6+(.&K (1983–2004 LL.) +
E+1*/(%&& .(?%Q@(%61J 13 .(&?6%33 *3G%89 %3*. ;G3I&(%&1*8 1S&-
*(Q*, S*6 + E+1*/(%&& '.6L&3 +&@8 96/6U6 (@(G*&/6+(.8 N /3-N&'
N6%3?(.&K' N%&'(*(.

; I3%JQ +8K+%3.&K 1*3G3.& +%&K.&K N%&'(*( .( /(1*3.&K +
/(-.89 /3L&6.(9 b611&& '8 &1G6%J-6+(%& '.6L6%3*.&3 a3.6%6L&S31-
N&3 .(?%Q@3.&K -( 1/6N('& I+3*3.&K, G8%3.&K & %&1*6G(@6' O /K@(
+&@6+ + .31N6%JN&9 -(G6+3@.&N(9. !(..83 ?8%& %Q?3-.6 G/3@61*(+-
%3.8 .(' 16*/O@.&N('& -(G6+3@.&N6+.  #8% G/6+3@3. @3*(%J.85 (.(-
%&- @6%L6+/3'3..89 */3.@6+ (1 1970 G6 2000 LL.) 1/6N6+ .(S(%( I+3-
*3.&K & /(1GO1N(.&K G6S3N O *(N .(-8+(3'89 &.@&N(*6/.89 +&@6+
/(1*3.&5 .( 6L/6'.65 *3//&*6/&& – 6* "(/3%&& @6  /(%(. A(N,3 ?8%(
+8K1.3.( 1*3G3.J 1+K-& a3.6a(- \*&9 /(1*3.&5 1 %6N(%J.8'& +313.-
.&'& *3'G3/(*O/('& +6-@O9( & L%6?(%J.8'& G6L6@.8'& &.@3N1('&.
E.(%&- G6N(-(%, S*6 1/6N& I+3*3.&K /(1*3.&5 -.(S&'6 1'31*&%&1J .(
?6%33 /(..&3 1/6N& + "(/3%&& (O 73% &11%3@6+(..89 +&@6+) &
+ E/9(.L3%J1N65 6?%(1*& (O 57%). Z@.(N6 .( k,.6'  /(%3
+ H%J'3.1N6' -(G6+3@.&N3 O G6@(+%KQM3L6 ?6%JU&.1*+( &11%3@6+(.-
.89 +&@6+ /(1*3.&5 .3 G/6&-6U%6 1OM31*+3..6L6 &-'3.3.&K 1/6N6+
&9 I+3*3.&K.

V H%J'3.1N6' -(G6+3@.&N3 a3.6%6L&S31N&3 .(?%Q@3.&K G/6-
+6@K*1K G6 G/6L/(''3 «_3*6G&1J G/&/6@8» 1 1937 L. Z@.(N6 %&UJ 1
1972 L. 6.& 1*(%& /3LO%K/.8'&. H%J'3.1N&5 -(G6+3@.&N /(1G6%6,3.
+ Q,.6*(3,.65 -6.3 + +61*6S.89 G/3@L6/JK9 k,.6L6  /(%(. "%&'(*
-@31J O'3/3..6 N6.*&.3.*(%J.85, 1 /3-N&'& N6.*/(1*('& *3'G3/(-
*O/8 & O+%(,.3.&K, N6/6*N&' %3*6' & 1.3,.65 -&'65. A3'G3/(*O/-
.85 /3,&' /3-N6 '3.K3*1K + -(+&1&'61*& 6* /3%J3a(. V13L6 + N(S3-
1*+3 a3.6%6L&S31N&9 &.@&N(*6/6+ + H%J'3.1N6' -(G6+3@.&N3 .('&
?8%6 +8?/(.6 9 +&@6+ */(+K.&1*89 & @/3+31.89 /(1*3.&5, a3.6a(-8
N6*6/89 %OSU3 +13L6 /3L&1*/&/OQ*1K & 1&L.(%&-&/OQ* 6 .(1*OG%3-
.&& 166*+3*1*+OQM&9 13-6.6+. H.*3/31.6, S*6 O ?6%JU&.1*+( &11%3-
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 "$. 39. H-'3.3.&K 1/6N6+ /(1GO1N(.&K G6S3N ?3/3-8 .( k,.6'  /(%3
& + E/9(.L3%J1N65 6?%.

 "$. 40. h.6L6%3*.&3 &-'3.3.&K 1/6N6+ I+3*3.&K '(*J-&-'(S39& .(
k,.6'  /(%3 & + E/9(.L3%J1N65 6?%. (C,: b.R. A,<;6"%8,, Q.H. R,8,9,0,
2009; R.W.  )8,03, %",C>K968,03%%)" ;3%%)")
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I+3*3.&K & /(1GO1N(.&K G6S3N O /(..3- & G6-@.3+313..&9 /(1*3.&5
6?TK1.K3*1K *3', S*6 + H%J'3.1N6' -(G6+3@.&N3 G6@3N(@.83 +313.-
.&3 *3'G3/(*O/8 +6-@O9( 1 N6.I( '(/*( G6 N6.3I '(K &'3%& 196@.OQ
+3%&S&.O '3,L6@6+89 a%ON*O(I&5. ;&%J.83 '3,L6@6+83 +(/&(I&&
.(?%Q@(%&1J .3 *6%JN6 + 1/6N(9 I+3*3.&K /(1*3.&5, .6 & + 1/6N(9
G6,3%*3.&K & 6G(@(.&K %&1*+8 O ?3/3-8 G6+&1%65 & GOU&1*65 & 9+6&
O 1&?&/1N65 %&1*+3..&I8.

E.(%&- */3.@6+ 1/6N6+ I+3*3.&K & /(1GO1N(.&K G6S3N G6N(-
-(%, S*6 &- 8 +&@6+ /(1*3.&5 *6%JN6 2 +&@( ('(*J-&-'(S39( & &+( N6-JK)
&'3%& *3.@3.I&Q (G/(+@(, .3 -.(S&'OQ) N ?6%33 /(..3'O .(S(%O I+3-
*3.&K & /(1GO1N(.&K G6S3N (/&1. 39). X*& +&@8 6*.61K*1K N /(..3+3-
13..&' /(1*3.&K'.   61*(%J.89 +&@6+ .( k,.6'  /(%3 .3 +8K+%3.6
N(N65-%&?6 +8/(,3..65 *3.@3.I&& + &-'3.3.&& 1/6N6+ I+3*3.&K &%&
/(1GO1N(.&K G6S3N. X*6 K+.6 G/6*&+6/3S&* /3-O%J*(*(', G6%OS3..8'
+ @/OL&9 /3L&6.(9 C+/6G8 (+N%QS(K ;3+3/6-R(G(@ b611&&), L@3 + G61-
%3@.&3 @+( @31K*&%3*&K 6*'3S(3*1K -.(S&*3%J.63 1'3M3.&3 .(S(%(
I+3*3.&K & /(1GO1N(.&K G6S3N .( ?6%33 /(..&3 N(%3.@(/.83 @(*8 O
'.6L&9 +&@6+ /(1*3.&5 (1'. /&1. 33–35).

E.(%&- */3.@6+ &-'3.3.&K +313..&9 *3'G3/(*O/ +6-@O9( +
H%J'3.1N6' -(G6+3@.&N3 G6-+6%&% 6?TK1.&*J *6* a(N*, G6S3'O 1/6N&
.(S(%( I+3*3.&K & /(1GO1N(.&K G6S3N O /(1*3.&5 + @(..6' /3L&6.3 .3
&-'3.&%&1J -( 34 L6@(, .31'6*/K .( 16+/3'3..63 G6*3G%3.&3 N%&'(-
*(, .(?%Q@(QM331K +6 '.6L&9 1*/(.(9 C+/6G8. f& @%K 6@.6L6 &-
+313..&9 '31KI3+ .( k,.6'  /(%3 .3 ?8%6 +8K+%3.6 N(N6L6-%&?6
@61*6+3/.6L6 */3.@( 1/3@.3'31KS.65 &%& G6@3N(@.65 *3'G3/(*O/8
+6-@O9( + G3/&6@ &11%3@6+(.&K 1 1972 G6 2005 L. (/&1. 41). V *6 +/3'K
N(N +6 '.6L&9 1*/(.(9 C+/6G8 & .( ;3+3/6-R(G(@3 b611&& &'3%6  '31*6

@61*6+3/.63 G6+8U3.&3 +313..&9 *3'G3/(*O/ +6-@O9( (1 '(/*( G6 '(5)
+ G61%3@.&3 */& @31K*&%3*&K dd +.

f31'6*/K .( 6*1O*1*+&3 K+.89 */3.@6+ + 1'3M3.&& 1/6N6+
I+3*3.&K /(1*3.&5 .( k,.6'  /(%3 (.(%&- +8K+&% -.(S&'OQ 6?/(*-
.OQ -(+&1&'61*J '3,@O 1/6N('& .(S(%( a3.6a(- & +313..&'& *3'-
G3/(*O/('& +6-@O9( O +139 &11%3@6+(..89 +&@6+ (/&1. 42). !61*6+3/-
.(K 1+K-J 1/6N6+ .(S(%( I+3*3.&K 1 +313..35 *3'G3/(*O/65 +6-@O9(
?8%( +8K+%3.( N(N O /(..3-, *(N & G6-@.3+313..&9 /(1*3.&5. X*& @(.-
.83 1+&@3*3%J1*+OQ* 6 *6', S*6 1/6N& I+3*3.&K & /(1GO1N(.&K G6S3N
O /(-.89 +&@6+ /(1*3.&5 .( k,.6'  /(%3, N(N & + @/OL&9 /3L&6.(9
;3+3/.6L6 G6%OU(/&K, + 1&%J.65 '3/3 -(+&1K* 6* *3'G3/(*O/.6L6
/3,&'( +31.8. C1%& +31.( + *6' &%& &.6' /3L&6.3 O1*(.(+%&+(3*1K
/(..35 & *3G%65, *6 O '.6L&9 +&@6+ /(1*3.&5 I+3*3.&3 & /(1GO1N(.&3
G6S3N .(S&.(Q*1K -.(S&*3%J.6 /(.JU3, S3' + L6@8 1 G6-@.35
& 96%6@.65 +31.65.

V 1+63 +/3'K =.h. h3@+3@3+ (1964) G6N(-(%, S*6 @(*( .(S(%(
«/(1I+3S&+(.&K» %&1*J3+ O N(/%&N6+65 ?3/3-8 & L%(@N6+(*65 /K?&.8
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-(+&1&* N(N 6* %3*.3-613..&9, *(N & 6* +313..3-%3*.&9 *3'G3/(*O/.
=/& G6+8U3.&& *3'G3/(*O/8 +6-@O9( + G3/+65 G6%6+&.3 +3L3*(I&-
6..6L6 13-6.( «/(1I+3S&+(.&3» .(1*OG(3* /(.JU3, ( +6 +*6/65 G6%6-
+&.3 %3*( & 613.JQ – G6-@.33.

`*6 N(1(3*1K &-'3.3.&K 1/6N6+ G/6K+%3.&K *(N&9 a3.6%6L&-
S31N&9 K+%3.&5 N(N /(1N/(1N( (G6,3%*3.&3) %&1*+8 &%& 9+6&, *6 .(
k,.6'  /(%3 O ?3/3-8 6*'3S3. 1%(?85 6*/&I(*3%J.85 */3.@,
( O 1&?&/1N65 %&1*+3..&I8, .(6?6/6*, – -.(S&'85 G6%6,&*3%J.85
*/3.@. !(*( '(116+6L6 G6,3%*3.&K 9+6& O 1&?&/1N65 %&1*+3..&I8 +
H%J'3.1N6' -(G6+3@.&N3 *(N,3 ?8%( -.(S&'6 1+K-(.( 1 (G/3%J1N65
*3'G3/(*O/65 +6-@O9(: S3' +8U3 *3'G3/(*O/(, *3' /(.JU3 G/6&196-
@&%6 G6,3%*3.&3 (/&1. 43). V R(G(@.65 C+/6G3 + G61%3@.&3 @31K*&%3-
*&K *(N,3 a&N1&/OQ*1K G6%6,&*3%J.83 */3.@8 1/3@.&9 @(*
/(1N/(1N& %&1*+8 O /K@( @/3+31.89 /(1*3.&5.

H*(N, G/6+3@3..85 .('& 1/(+.&*3%J.85 (.(%&- G6N(-(%, S*6
*3.@3.I&& N ?6%33 /(..3'O I+3*3.&Q /(1*3.&5 .(&?6%33 1&%J.6 +8-
/(,3.8 + *39 /3L&6.(9 b611&&, L@3 &'3%6 '31*6 -.(S&'63 O+3%&S3.&3
+313..&9 *3'G3/(*O/ +6-@O9( + G61%3@.&3 @31K*&%3*&K dd +. ;O@K G6
@(..8' ?6%33 100 '3*361*(.I&5, N6*6/83 '8 G/6(.(%&-&/6+(%&, -.(-

S&'63 G6+8U3.&3 +313..&9 *3'G3/(*O/ +6-@O9( + &11%3@O3'85
G3/&6@ 6*'3S(%61J .3 +6 +139 /3L&6.(9 b611&&, + 6*%&S&3 6* R(G(@-
.65 C+/6G8. b3-O%J*(*8 .(U3L6 &11%3@6+(.&K G6@*+3/,@(Q*1K  @(.-
.8'& E.E. h&.&.( (2000), N6*6/85 O1*(.6+&%, S*6 .( QL3 3+/6G351-
N65  S(1*& b611&&, + /(56.3 A('?6+( & V6/6.3,(, + G61%3@.&3 @31K-
*&%3*&K dd +. .3 .(?%Q@(%61J G6+8U3.&K +313..&9 *3'G3/(*O/ +6--
@O9(, @(,3 .(6?6/6* – S(1*6 /3L&1*/&/6+(%&1J 96%6@.83 G6-@.&3 +31-
.8. V 1+K-& 1 \*&' .3 G/6&196@&%6 .&N(N6L6 -('3*.6L6 1'3M3.&K +
1/6N(9 +3L3*(I&& /(1*3.&5. h&.&. G/3@G6%(L(3*, S*6 *3.@3.I&Q .(
O1*(.6+%3.&3 ?6%33 /(..&9 1/6N6+ +313..&9 a(- O ?3/3-8, S3/3'O9&
& /K?&.8 61%(?%K3* G6*/3?.61*J /(1*3.&5 + @61*(*6S.6 @%&*3%J.6'
G3/&6@3 G6N6K, S*6 K+%K3*1K 1+636?/(-.8' N6.*/6%&/OQM&' '39(-
.&-'6',  L(/(.*&/OQM&' -(M&*O /(1*3.&5 6* /(..&9 -('6/6-N6+

V 6*%&S&3 6* k,.6L6  /(%( 1/6N& .(S(%( I+3*3.&K .3N6*6-
/89 +&@6+ /(1*3.&5 + ;/3@.3' =/&('O/J3 (+ d&.L(.1N6' -(G6+3@.&-
N3) G6 @(..8' A.E. =(/&%6+65 & 33 N6%%3L (2006) + G61%3@.&3 @31K*&-
%3*&K dd +. 1'31*&%&1J .( ?6%33 /(..33 +/3'K + 1+K-& 1 .(?%Q@(3-
'8' +6-/(1*(.&3' -&'.3-+313..&9 *3'G3/(*O/ +6-@O9( + @(..6' /3-
L&6.3. V1%3@1*+&3 .(1*OG%3.&K a3.6%6L&S31N65 +31.8 + ?6%33 /(.-
.&3 1/6N& .( 10–15 @.35 /(.JU3 1*(%& .(1*OG(*J *(N&3 a3.6K+%3.&K,
N(N G6K+%3.&3 G/6/61*N6+ G(G6/6*.&N( 6/%KN( & S3/3'U&, .(S(%6
I+3*3.&K ?6%6*.65 N(%O,.&I8, %(.@8U( "351N3, 6@O+(.S&N( & -3'-
%K.&N&. f(1*OG%3.&3 *(N&9 a3.6a(-, N(N  .(S(%6 .(?O9(.&K G6S3N,
-3%3.3.&K & I+3*3.&K (-&(*1N65 S3/3'O9& & 1&?&/1N65 K?%6.&, G/(N-
*&S31N& .3 &-'3.&%61J.

A(N&' 6?/(-6' 1/6N& I+3*3.&K & /(1GO1N(.&K G6S3N O /(1*3-
.&5, .3-(+&1&'6 6* &9 L36L/(a&S31N6L6 & 1&1*3'(*&S31N6L6 G6%6,3-
.&K, ( *(N,3 +/3'3.& G/6*3N(.&K \*&9 G/6I3116+, + -.(S&*3%J.65 '3/3
-(+&1K* 6* *3'G3/(*O/.6L6 /3,&'( +31.8. V L6@8 1 /(..35 & *3G%65
+31.65 /(-+&*&3 .(S&.(3*1K -.(S&*3%J.6 /(.JU3, S3' + G6-@.&3 &
96%6@.83 +31.8. X*6, +&@&'6, K+%K3*1K 6?M35 -(N6.6'3/.61*JQ @%K
1('89 /(-.89 /3L&6.6+ ;3+3/.6L6 G6%OU(/&K. V31.65 G6 '3/3 G/6-
L/3+(.&K +6-@O9( & G6S+8 .( 13+3/ &@3* *(N .(-8+(3'(K «-3%3.(K +6%-
.(» +896@KM&9 &- -&'.3L6 G6N6K /(1*3.&5, N6*6/(K 16-@(3* N6/'6-
+OQ ?(-O @%K '.6L&9 +&@6+ .(13N6'89, G/31'8N(QM&91K, G*&I &
'%3N6G&*(QM&9.
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G+"73"= "4B=3=3"7 <+"B(?( 3( +=$(

#6/3(%J.83 (13+3/.83) %31(
& %31( O'3/3..6L6 G6K1( – 6@.& &-
1('89 N/OG.89 .(-3'.89 \N61&1*3'
.( .(U35 G%(.3*3. b611&51N&3 %31(
161*(+%KQ* 22% +139 %31.89 *3//&-
*6/&5 '&/(. Z.& G6@@3/,&+(Q* 1*(-
?&%J.61*J ?&61a3/8 & 6?31G3S&+(-
Q* S3%6+3S31*+6 %31.8'& /31O/1(-
'&. V *3S3.&3 L6%6I3.( (G61%3@.&3

10–12 *81. %3*) \*& %31( &1G8*8+(%& +6-@351*+&3 -.(S&*3%J.89 &--
'3.3.&5 N%&'(*(. =6*3G%3.&3 N%&'(*( + XX 1*6%3*&& 6N(-(%6 +%&K-
.&3 .( 161*(+ & 1*/ON*O/O %31.89 \N61&1*3' & &9 G/61*/(.1*+3..6-
+/3'3..OQ @&.('&NO, 616?3..6 + *39 /(56.(9, L@3 @/3+31.(K /(1*&-
*3%J.61*J .(96@&*1K + \N1*/3'(%J.89 N%&'(*&S31N&9 & G6S+3..6-
L/O.*6+89 O1%6+&K9.  S3.83 G8*(Q*1K @(*J N6%&S31*+3..83 6I3.N&
+%&K.&K G6*3G%3.&K .( /61* ?6/3(%J.89 %316+. A(N, G6 /(1S3*('
E.Z. "6N6/&.( & H.h. f(-(/6+( (1995) O+3%&S3.&3 1N6/61*& /61*(
+1%3@1*+&3 G6*3G%3.&K + 13+3/.65 & 1/3@.35 1&?&/1N65 *(5L3 '6,3*
161*(+%K*J 12–15% .( 16;, S*6 + 3–4 /(-( ?6%JU3, S3' + Q,.65 *(5L3.
=6 '.3.&Q O/(%J1N&9 OS3.89 ;.E. ^(+.&.( 1 N6%%3L('& (2009) \*6
96/6U6 166*.61&*1K 1 6I3.6S.8' &-'3.3.&3' a6*61&.*3*&S31N&
(N*&+.65 /(@&(I&& + +3L3*(I&6..65 G3/&6@, N6*6/(K '6,3* +8/(1*&
.( 15%, 12.5% & 6.5% + 13+3/.65, 1/3@.35 & Q,.65 *(5L3 166*+3*-
1*+3..6 G/& G6+8U3.&& *3'G3/(*O/8 .( 16;.

=6L6@.83 & N%&'(*&S31N&3 (.6'(%&& & +8-8+(3'83 &'& 6G(1-
.83 K+%3.&K (+3*/6+(%8, %31.83 G6,(/8, +1G8UN& /(-'.6,3.&K .(-
13N6'89-+/3@&*3%35 & @/.) +13 ?6%33 & ?6%33 1+K-8+(Q* 1 G/6&196@K-
M&' &-'3.3.&3' N%&'(*(, & OS3.83 O@3%K3* +13 ?6%JU33 +.&'(.&3
&-OS3.&Q \*&9 K+%3.&5. f(?%Q@3.&3, 6I3.N( & '6@3%&/6+(.&3 \*&9
G/6I3116+ K+%KQ*1K +(,.35U&'& &.1*/O'3.*('&, N6*6/83 G6-+6%K-
Q* G/6%&*J 1+3* .( 9(/(N*3/ ?O@OM&9 &-'3.3.&5. V G61%3@.&3 @31K-
*&%3*&K +8G6%.3.6 @61*(*6S.6 '.6L6 &11%3@6+(.&5, G61+KM3..89
/3(NI&& %31.89 \N61&1*3' & &9 N6'G6.3.*6+ .( &-'3.3.&K N%&'(*( +
/(-%&S.89 /(56.(9 G/6&-/(1*(.&K ?6/3(%J.89 & O'3/3..89 %316+

(E-&K, C+/6G(, ;3+3/.(K E'3/&N(). Z@.(N6, G6 '.3.&Q O/(%J1N&9
OS3.89 ;.$. ̂ &K*6+( & ;.#. R(%316+( (2006), @6 1&9 G6/ .3@61*(*6S.6
&-OS3.8 G/&S&..6-1%3@1*+3..83 1+K-& '3,@O L%6?(%J.8'& & %6N(%J-
.8'& &-'3.3.&K'& N%&'(*( & %31.8'& \N61&1*3'('&. ̀ *6?8 G6.K*J
16+/3'3..OQ & ?O@OMOQ 1*/ON*O/O, ?&6/(-.66?/(-&3 & aO.NI&6.&-
/6+(.&3 ?6/3(%J.89 & O'3/3..89 %316+, +(,.6 -.(*J, N(N +-(&'6@35-
1*+OQ* N%&'(* & N(*(1*/6a&S31N&3 K+%3.&K + %31O & N(N 6,&@(3'83
&-'3.3.&K G6+%&KQ* .( \N6%6L&S31NOQ 1*(?&%J.61*J %316+.
X.$. "6%6'8I + 6@.65 &- 1+6&9 1*(*35 (2009) 1G/(+3@%&+6 6*'3S(3*,
S*6 +6G/618 G/6L.6-&/6+(.&K @&.('&N& %31.89 \N61&1*3' + O1%6+&-
K9 '3.KQM3L61K N%&'(*( /(-/(?6*(.8 3M3 +31J'( 1%(?6. H-+31*.83
&'&*(I&6..83 '6@3%& -(G(@.89 OS3.89 S(1*6 6*+3S(Q* O-N&' -(@(.-
.8' /('N(' O1%6+&5 '31*66?&*(.&K, G6\*6'O /3-O%J*(*8 *(N6L6
'6@3%&/6+(.&K, G&U3* "6%6'8I, .3@61*(*6S.8 @%K G/6L.6-( 161*6K-
.&K +13L6 %31.6L6 166?M31*+( N(N I3%6L6. E+*6/ G/3@%(L(3* 1+65 G/6-
L.6-, 61OM31*+%3..85 .( 61.6+3 6@.65 &- .6+35U&9 \N1*/3'(%J.89
G/6L.6-.6-N%&'(*&S31N&9 '6@3%35, 1@3%(..65 G6 '3*6@&N3 /(-/(?6-
*(..65 .( 61.6+3 @&1N/3*.6L6 \'G&/&N6-1*(*&1*&S31N6L6 '6@3%&/6-
+(.&K \N61&1*3'. =6 G/6L.6-O (+*6/( + ?%&,(5U&3 @31K*&%3*&K
+ /3-O%J*(*3 G6*3G%3.&K N%&'(*( .( '31*3 G6@-6.8 U&/6N6%&1*+3.-
.89 %316+ & Q,.65 G6%618 G6@*(3,.65 -6.8 ;/3@.3L6 =6+6%,JK
?O@3* /(-+&+(*J1K 9+65.(K (161.6+(K) %3161*3GJ N(N .6+85 (@%K
bO11N65 /(+.&.8) -6.(%J.85 \N6*6. G/K'6L6 N6.*(N*( ?6/3(%J.89 &
1*3G.89 /(1*&*3%J.89 a6/'(I&5 1 '6-(&S.8' N6'G%3N16' 1+3*%69-
+65.89 & @O?6+6-'3%N6%&1*+3..89 G(/N6+89 %316+, %OL6+ & 1*3G35.
A(N6+8', G6 '.3.&Q (+*6/(, G6-+&@&'6'O, ?O@3* +61*6S.85 +(/&(.*
6?M3L6 G/6I311( «1(+(..&-(I&&» U&/6N6%&1*+3..89 & 1'3U(..89
%316+ .( bO11N65 /(+.&.3 G/& L%6?(%J.6' G6*3G%3.&&.

f(&?6%33 SO+1*+&*3%J.( N &-'3.3.&K' N%&'(*( /(1*&*3%J-
.61*J + +816N6L6/.89 & +816N6U&/6*.89 /(56.(9 '&/(. X*6 G6@-
*+3/,@(Q* /3-O%J*(*8 '.6L6S&1%3..89 &11%3@6+(.&5 G/6I3116+ +6-
-6?.6+%3.&K %31( .( +3/9.35 & G6%K/.65 L/(.&I(9 &9 /(1G/61*/(.3-
.&K – + "(.(@3, ;^E, ;3+3/.65 C+/6G3, b611&& & @/. j(N*8 G6@T3'(
L/(.&I %31.65 /(1*&*3%J.61*& + XX +. -(/3L&1*/&/6+(.8 + +816N6L6-
/JK9 ̂ +3I&&, ̂ +35I(/&&, j/(.I&&, f6+65 R3%(.@&&, Ea/&N& & @/.
V816N6L6/.83 %31.83 & %316*O.@/6+83 166?M31*+( – &@3(%J.85


