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111 283,9 0,999 285,9 290,7 5,90 0,999 291,4 

IV 286,7 5,84 ±0, 10) 0,999 288,8 290, 1 6,00 0,999 290,5 

v 289,6 0,999 291,9 289,5 6,05 . 0,999 289,0 

VI 292,2 5,97 (±0, 11 0,999 294,6 288,2 6,06 0,999 288,0 

Vll 293,7 5, 99 12) 0,997 296, 1 287,5 6,07 0,997 287,3 

Vlll 293,8 5,99 0,999 296,0 287, 1 6,05 0,999 287,2 

IX 292, 1 5,98 (:f0,11 0,999 294,0 287,5 6,03 0,999 287,5 

289,2 5. 90 ( ±0. 11 0,999 291, 1 288,5 6,03 0,999 288,6 

XI 5,81 0,999 288,0 288,8 5,98 0,999 289,9 

XII 283,9 5,72 ±0, 12) 0,998 285,8 289,9 5,93 0,998 291,0 

[166) 
(11.2.1) [355, 387, 4131 

[387] 

[ 166] [448] 
11, 

= 
[ 448] 

73 



[ 166] 

+ 
dy/dT(O) 

[387] 
JI . 2.1) dy/dT(O) = (0,31+0,0 03) 

= 0,95. 
II. 2.2) 

dy/dT(O) = (0,032 + 0,002) = 0,98 . 
dy/dT 

dy/dT(O) 
[ 166] 

[355, 413]. (1972) 

dy/dT(O) = (0,030 + 0,007) = 0,97. 
[413] [355] 

dy/dT (0,031 + 0,003) = 0,97 
dy/dT(0)=(0,052+0,002) [413] 

70° [355)-

dy/dT(O) = 

11 

dy/dT(O) 

dy/dT 0,04 25 
[166] dy/dT(O) 

[273]: dy/dT ... 0,1 
[166] dy/dT(O) [197]. 

[355] 

dy / dT 
dy/dT(O) [166) 

[387] 

(II.2.1). II . 2.1 
(II. 2.2) 

dy / dT 
II. 2.1 

r 
dy/dT(O)) 

dy/dT 

74 

-- ·-=-·=·- ·- ·- ·- ·-

dy - / 

dT(C) 

0,1 

. ._ 

-0,1 

-. 

80 

dy 
dT(O} 

1 

;1 1 

70 6ll 50 

' ' \ 

2 

\ 
\ 

2\ 

_ .... 

\ 
\ 
\ 

0,6 

0,2 

11 2 1 dy /dT 
· · · u (6) 

("'· dy/dTo 
' , . 

(3) . 
1 - [387]. 2 - (35.51. 4 - (391]. 



[448], 

dy/dT(O), [387], 
[403] 

[481]. 
[ 166] 

[481] [481] 
d-y/dT(O) 

dy/dT(O) 
11. 2.1 

dy/dT(O) r (166, 355]. 
dy/dT(O) [403] 

[481]. 
0,7, [387] 

r 
15° 

d-y/dT 0 [166] 
dy/dT 0, 

(II. 2. 1). 
= -

II. 2.1 

+ 
[355]. [355) 

dy/dT(O) dy/dTa, 

(0-10 dy/dTo 
dy/dT(O) 

d-y/dT(O), [387]. 
[ 166] [387) 

[355] dv/dT 
= (0,04 + 0,03) 20° 

(dy/dT(O) r) 
[387] [355] 

40° 11 25° 

[355] 
[387] 

[175] 
[391). II.2.1 IJ.2.2. 

6,0 
7f'. 

(175] 11.2.16) 
dy/dT(O) dy/dT(O) 

75° 
dy/dT(O), 

11 

Ttr 
Ttr 

r (II. 2.2) 
r 30-40° 

IV. !). dy/dT(O) 

H1r = 
H1r - Ttr -

- -

= - - Htr 

dTtr I dHtr dy 
dTo = - dTo • 

11.2.3 dT1,/dT 0 

dHtr/dT 0 T1r: 
[146, 276, 452] 

r, 

dH 1r/dT 0 

dTtr/c/T 0 

11, 

11.2.2. 
11 IV. 
[79] 

11 

(1957-1971) 

77 
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0,03 [166] . 
dy /dT 

0,04 0,06 

0,02-0 ,04 0,04-
0,05 

11 -

> -

[121, 247, 333] 105 · 
70° 

80 25 
55 12 

48 (55 2 (80 
19 

11.3. 

[2] Ft 
10°}, 

[283], [ 442] F t 48 
[2] 

Ft. 
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[276]' 
[452) 

Ft 

Htr 

14 

1:5 

/2 

1: 

1 

,1 

- lfO 

I! .2.2. Ht r 

[29, 30]. = dF tf dT 
F t 

[166, 175] 

1< 
1 I.3. l 

Ft 

/1-r 2 

r = + N 2 

(N -
[442] [283] Ft 

48 11 29 
II.3. l 

flt.,. 

16 6) 

15 

14 

fJ 

12 

11 8 

.9 

8 

8 9 

i 

-60 -50 -JO -20 -10 to 20 

rt 

F t [283, 442] 

Ft 11 

[283, 442, 
491] [2, 3, 19, 40, 263, 485]. 

F t 
[442] [283] 
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[283], 

11 
11 

[283] 
[283) 

[442] 

[2] 
(11.3.1) Ft 

1) 
2) 

[442]. 
[442] 1 2 

1 2 

(N = 24). F t 
[442] 

F t 

[283] 1 2 

F t 
F+= Ft(T), 

[2] 
FtP = Ft p(Tp) 

11 
F t = F t 

[3], 

[3] 

(25° 
(II.3.1) [276, 442] 

[2) 
F t = 203,6 + 1,82 (±0,06) = 0,96, N = 72) 

II.3. l). 

6* 83 



F + 

[2, 3] + 
t 

Ft q [143, 27?, 
387 442] 

1 . \ 
n, q n q 

1 . [3], 
n 

5 11 25° -
t 

[2] + 
t = 

t =--t 

+· 
[2] 1,75 

1,51 11.3.1. 
F t [442] 

J,8 
11.3.l (1,7 

1,8 • 
[2] 

[442] 
[491]_. 

[491] 
10,5-12,5 

[442] -
[442] [491] 

[2] 

=1,56 B=l,59 
[491]. 

[2] 

Tar<, 
[4811 

2 % [2]) 
dF tfdT = 2,07 

1,59 
dFt/dT = 1,83 

[2] 
II.3.2a 

[276, 442, 452] 

2 

5° [2, 3]). 

(442] 
[283], 

[276, 452]. 

[442] [283]. 
1 I.3.1 

= dFtfdT 

6 % 
[482], 

2 % 

4 2 % [481], [160] 
II.3.2a). 

[160] 

[160] 
F t 

Bl!.J.e 

11 

[18 40 163, 
263, 353, 483], ' ' 

I 1. 

da./dT 



86 

= 
'

" "' " u 

" 
1< 
:!! 
... 
= 3 
>< 
:!! " 

::
3 

"' 
:i; 
:!! 

.... 

·= = u 
u 

" .... 
" 
>< 
:!! 

·= " = 
:!! ... 
"' 
.; 

1--'---1 
" Q. 

"' ... 
"' " 
" >< 

........ 
M<DO 

"1<00 

1 + 1 1 

........ 
!'- -

.... "1 

1+11 

Q) 
:s: 1'

"1 
"' Cf> - Cf> 

..i+.10 

QJ 

'° co_:g 
g '°'+-10 

:i; 
:!! 

"' 
.... 

= 
ti 
= 
" "' "' u 

"' ... 
" = ::1 
= -& 
-& 

:.: 

" ::1 

"10>0 
-o...r 
00 

-
001 
1 

<D l'-...r o ...r 

-1-J 

..,::::-__ .., 
0000 
00 

-
00 1 
1 

!'- 00 

00 

........ 
"1 -

00 
-

00 1 
1+1 

........ 
l'-

<D M 
0000 

1 +1 

........ 
"1 "1 

001'-
00LQ 

1 +1 

........ 

001'-
00 

• 
00 1 
1 

........ 
" 

00 -
"' 

0+11 

........ .., .... 
0000 
00 

-
00 1 
1 

........ 
r---
0'> LQ 
OOCIO 
00 

00 1 
1 

;;;
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CG [442], 
[283] . CG [442] 

[283]-

[ 491] CG 

dF1 

J,5 

J,O 

2,5 

,..." 

f 

J 
2 

5 

70 60 50 30 fO 

II .3.1. 
dF+fdT 

6 % (1) II1 
(2) [482]; = 2 % (3), = -2 % (4) 11 = 

= (-4 . . . -2) % (5) f48ll , [160] (6) (7) . 
- 6 

(! 

[276] [452] 11 

[168]) 

Z = cos Z) . 

• = dT µ' = 
11 CG 

(11.3.2) priori 



II.3.2 = 1µ 
= 

[276, 442, 
452] 

• / µ 

10°) 

1µ 

/µ 
15° /µ 

II.3.2) 
(442) 75 

25° > 0,8). 

[283), jµ 25° 

(442] 
(283] 

70° 
1 µ 

-0,006 
65 35° 30° 

1 /µ 
25° 

(-0,005 ... 
_ .. -0,006 

20 -10 

-0,0017 ... -0,0032 

(442] 
-0020 -0,0024 -0,0023 

-0,0019 -0,0027 

-0,0017 ... -0,0030 

[ 481] 
Qo 1) -0,0016 

Qo 2 %. 2) -0,0019 Qo 
2 %, 3) -U,0022 Qo 4 %, 4) 0,0024 

Qo 2 4 % . 
Qo 

+3 %. -0,0018 
[481] +2 %-

(92] 
-

6 11 

18-20 
(92] 

0,0104 

6 4,6-4,8 
(92]) -0,0022 ... 

... -0, 0023 11 -0,0029 . . . -0,0030 

4,5-5 (92] 
[92] O,OJCS 

0,0215 

-0,0021 ... -0, 0023 -0,0044 ... -0,0048 
18-20 

11 

- -
D 

-0,0 043 

II.3.2. 
[353], [485] 

(482] 

89 



II.3.2 
[442] 

[283]. 

II .3.2. 
11 

f353l (1), [485] (2), 
(442] (3) [283] 

[482] (46) 
3 

F ... = 
-

F ... 

lia [277, 
442, 452] 

F ... : 

= 3,9 r = 0,99) 
= 2,2 1,8 [2]. 

= 1,2, r=0,89), 
=2,7 1,5, r=0,90). 

F ... [380, 381] 
D = 

D 0,36, D = 0,20, 
D = 0,25. 

[283]: (r=0,99, 1,7 
D=0,29 [163]), 

(r=0,88, 1,3 11 D=0,21 B=l,6 [2]), 
(r=0,90, 

D=0,24 1,7 [2]) . 

Qo, 

[38] . 11 1" 

[38] 

(fI .5) (II.6) 
11 D, 

[38) 
Tr. 

[38] 

[276, 389, 452] 

:: (Tp-Tp( f' )). 

" 
9l 



= = 0,046 
[264) 

(KMOU)_. 
[264] 

[38) 
= Y..Q = 

Ts (0)=272K, 
Q(0)=34 0 

=3,7 [163). 
= 203 (206 = 

= const 
10 % 

= 182 
= 

187 
[38] = 

= (qa) 

roa = 0,95 = 125). 
= xq 

= 6 = 1. 
= 

= 'XQ. = 
= s 4,1 = const 

10 % (3,7 
= = 

= 'XQ 

[ 197] 
[38] (11.5) 

(II.3.3). 
11 

= 0,95) 
roa = 0,5) 

( 

'ta = 0,125 
1 
(iI.5) (II.3.3) 

2,8-5,6 

'92 

= 3,7 -0,06 
0, 13 

[38) 

= 0,95 0,125, 

0,04 
0,10 

11 

-
-

-

[38] 

(roa = 0,5, 125) 

93 



-

[38] 

2 % 
( 1,5 

(II.5) (II.3.3) [197] 
11 

11 

11 0,7-0,8 

11 
[38] 

0,1 

[38] 
Q 

-

11 

94 

[3]) . II .3.3 

Bv 
/dT 
r 0,9, 10° 

0,57). 
B v = = (0,102 + 0,006) r = 0,98, 

149 ± 0,11) r = 0,97. 

II.3.3. 

mu 2 0 

... 0 

r 

r 

80 70 

0,031 

(±0,003) 

0,96 

0,038 

(±0,003) 

0,96 

0,006 

(±0,001) 

0,84 

0,016 

(±0,002) 

0 ,95 

60 

0,050 

( ± 0,006) 

0,94 

0,041 

( ± 0 ,004) 

0 , 95 

• ... 0 

40 30 20 

r 

0,091 142 

( ± 0 '007) ( ± 1 1 ) 
0,97 0,97 

0,278 

(±0 ,029) 

0,95 

162 185 

( ±0,907) (± 0,006) 

r 0,99 0,99 

0,301 

( ±0,016) 

0,99 

10 

0,450 

( ± 0,207) 

0,57 

0 ,5 19 

(±0,027) 

0,99 

0,068 

(± 0,006) 

0,96 

117 

(± 0,011) 

0,96 

0,308 

(±0,048) 

0,90 

0,308 

( ±0,048) 

0,90 

95 



-

[ 165, 174 ]. 

[30] 

[ 165, 174]. 

(21] (142] 

[165] (21] 
[276, 452] 

fmp=cbTp . 

96 

- ii p 
= - ''tp 

(MHI<) 
dn/dT= 

r = 0,93. 0,0005 

dn/dT = (0,0093 ± 0,0016) r = 0,89. 
[ 165] 

dn/dT 
11 dn/dT 

[ 165] 

-
(11.3.4) i: 

i: = 0,05 0,0039 

11 

11 

[165] 
11 

[21, 142, 277, 319, 460] 

[21, 142] . 
[277] 

II.3.4 dn/dT 
[ 165] (II.3.4) 

[21, 142, 277, 319, 460] dn/dT = 
= (0,004 + 0,001) 11 dn/dT = (0,009 ± 0,003) 

[2 1] 

7 .t\'• 97 



0,6, 

[ 165], 

II.3.4. 

/1 

dn/d T 

r 

dn /dT 

r 

(1979) (1976) 
(1980) (1935) (1978) 

( ±0,0005) (±0,0009) ( ±0,0007) ( ±0,0010) ( + 0,0010) 
1 

0,0039 1 0,0043 1 0,0050 1 0,0032 1 0,0029 

0,93 0,83 0,98 0,88 li,69 

1 

0,0093 1 0,0011 1 
(±0,0016) (±0,0022) 

0,89 15 

0,0058 
(±0,0 010) 

0,88 

0,0112 
(±0,0051) 

0,57 

[161] IIJ.3) 

dn/dT 

11 (n-+ 1) 

[ 197, 294, 395]. 

[263] 
dn/dT, 

dn/dT 
dn/dQ 11 dT /dQ, Q -

[263], 1< 

11 

[ 165] . 
! 165] 

. dn/dT 

'98 

(11.3.4) dn/dT -0,002 l(-l 

11 

(7 (3 11 xo.:t 

11 
i, 

( 165] 

J 1.3.5 

11 
dn/dT, 

[482] 
6 %. 

11 

11 

(174] IV.3). 

(1966-1979 11 (1970-1979 
[ 142], 

[304] 
11 

1970-
1979), n 0,53, = 0,61 
+ = 0,57 

(10 11 14 (174] 
(dn/dT 

11 

(II.3.4) 11 
fl.3.6. 

= + ( + )2 - 1 -

7* 99 
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lf) 
<D 

11 oll 
+1 .._ 

- tJ?. 11 lf) 

00 
11"). 

t--

"' 1 
11 

+1 ..... 
-h <D".-... 

t;; 11 ollo 
1 

ti V/ 
..... ..... 
'° '° 

-i-0 i-0 

N - -
11 .3.6, 

1 

80 
II.3.6 

= (0,06 ... 0,07) 

[304] [325-327] 1966-197 9 
r = 0,83 

6 % . 
[174] 

0,1 
0,0 l 

. 

10 
11 

(dn/dT 
(dn/dT 

[174] ll 
0,05 

= 

II .3.6 (II .3.4) 
1) 

II .3.6 l 
dn/dT 

1 [166], 

2 14 ( 1966- 1979) , 
[304], 10 

(1970-1979). 
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= 

dn/dT 

. 

m'i 3 
0,1 

(dn/dT) 

[165 174] 
. 

[21] 
(N - 12) 

0043 009) dn/dT = ' - ' 83 r = , 
[276 452] ) 

dn/dT 0039 005) 1<'-1 
[21J. [165] 

1ofi' 

' . [2 I] 1 [452] 

" 
3 4) 

N -2· ( 
-

k = (N - 2) = (N _ 2) 1 -
1 + nri, l:>T 

'1. 11 r1 , -
1 

r -053 
- • ' ,01 = 1,0; N= 10 ' 

r1 . = 00,0179 = 0,8; N = 1 ;1. = 0,6633, 
r1. = , = , 1, n - , , 

N -2 < 

[ l 74J 

102 

[ 13] 

15 ( 1971-1985) . 
,[165, 174] 

[39, 48, 99, 167]. 
[ 167], 

= - (ML)-
1 

[ -Lm* (8*) :;* (8*)]. 

= 
t+µ L d 

00 00 

= -µ-, = fo (U*) dl/_j (8*) qe, qe = ·6 (z) q (z) dz/ r (z) dz; 

L- -
fo (0*)-

qJ*(0.= 

q. - -
R -

= kq -
µ 

(Jl.3.6) 

[ 167] 
= 63,7° 
-4,7 [ 169). 

dm*/dT * 
dF t"! dT. 

dF dT * 
F+ Ft 

II.3.2 
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, [167] F 0 +* ". F t > 65° * * -
dFt./dT"=(3, 7 ±o,6) 

[167) 15,8 

µ _!:__ rnv 
rn0 [ f (0*) (11.3.7) 

mv ma -
11 

[167] = 26·10'5 / -
- ( 4 1018 j v • 11la = 
- • · [452] 

... =-24,0 (1137) 
µ = 0,33 = 4. · · 

[167], 

((:) ) _ 1 1 d 2 )/dT 2 * - - ((:)*) = - - Qs "' 
µ µ 

11 (0.) 2 
= 0,33. (II 3 6) dm idT 

dT!!!_*)/dT. l 0,005 
- 0,9 dm /dT - 006 /( 1: 

[ 192] i 2 
25 * 

020 dm*/dT" 003-
' 

5 dm / dT * 
;-[4S2]. 

1 [ 167] 

dT: ( l l % ) [39] 
1 1 

11 

(14 %). -

35-70 
[470] 

dPr/dTp = 5 
+ 1 / 46 

IV.3). ' 

· -

1 
, 

• 
'* •. 

104 

[ 16] 

[305] 

[ J 6, 246) 

11 
IV.3). 

Il.3.7 

] 1.3.8 r, 

[230] 

Lo = -vr = f 
R 

LR = -,- = f ,yg -

- N = 

=Vf [158, 188]. f=2wsinq>-

w - q>-
R.- = RT /g-

g- -
v = -
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11.3.7. [230] 
(41, 470] 

.. . 
1 

1 1 0- 10 10-20 20- 30 1 1 40-50 

1 
50- 60 

1 
60- 70 

1 
70- 80 

1 
80-90 

1 

1 1,3 1 5, 1 1 1,7 
-1,8 2,0 1,3 0,3 -0,03 0,003 3,8 Cl(O (± 0,5) (± 0,9) ( ± 0,5) (±0 , 2) ( ±0, 7) ( ±0,6) (± 0,1) ( ±0,04) (± 0,004) (± 1, 7) r 1 0,67 0,88 0,75 -0,94 -0,65 0,58 0,60 -0,22 0 , 23 0 ,58 

1 0,4 3,0 2,0 -1,8 -1,3 1,1 0,6 -0,2 0,006 3,8 CI<O ( ±0, 1) ( ::J-0,3) ( ±0,5) ( ±0,3) (± 0,6) ( ±0,4) (±0,3) 1) ( ± 0 , 019) (j- 1,7) r 1 0,82 0,94 0,78 -0,89 -0,54 0,64 0,58 -0,43 10 0,58 

1 0,4 -0,9 3, 1 1 0,2 1 7,4 1-32 -2,1 7,0 -0,1 11 ,8 CI<O (± 1 ( ± 1, 7) (± 5,4) (± 7,3) (±5,5) (±7,8) (± 2, 7) (± 0,4) (± 22,2) r 1 14 -0,17 0,20 0,01 0,43 -0,11 -0,09 0,68 -0 , 06 19 

11.3.8. 

r 
[230] 

(276]) 

1 

1 

1 

90- 80 

0,69 
0,48 
0,57 

-0,32 
-0,75 
-0,75 

0,32 
-0,48 
-0,40 

0,01 
0,21 

18 

1 80- 70 1 

1 

0,56 

1 
-0,61 
-0,32 

1 

0,70 

1 

-0,88 
-0,79 

1 

0,64 

1 

0,81 
0,82 

1 

0,27 

1 

0,20 
0,62 

... 

70- 60 
1 

60- 50 
1 

50- 40 

0,93 

1 

0,88 

1 

0,83 
-0,19 -0,05 -0,64 

0,85 0,81 0,62 

0,76 

1 

0,82 

1 

0,29 
-0,80 0,24 -0,91 

0,50 0,68 -0,67 

-0,93 11 

1 

-0,64 
0,80 0,80 0,92 

-0,80 0,56 0,23 

-0,82 

1 

0,23 

1 

-0,33 
0,36 0,92 0,67 

-0,66 0,67 11 

1 

1 

1 

40- 30 

0,64 
-0,84 

0,23 

-0,61 
-0,96 
-0,92 

94 

-0,18 

-0,69 
-0,47 
-0,61 

1 

1 

1 

30- 20 
1 

0,65 

1 

0,06 
0,63 

-0,11 

1 

-0,92 
-0,75 

-0,98 
-0,85 
-0,92 

-0,90 
-0,82 
-0,87 

90- 20 

0,85 
-0,62 

0,74 

0,41 
-0,97 
-0 , 79 

-0,89 

-0,14 

-0,58 
0,09 

-0,41 



Lo/LR = 

(Lo/LR 

Lo: 
dL o/dT 

1 dLR. __ 1 [ 1 dy/dT ] - (va-v) 

dLR/dT dLR/dT 

- N). 
[166) dy/dTo 

dy/dT 0 
[175]. [15] 

[79), 

dy/dTo (IJ .3.8) dLR/dT 

-
dy/dT dy/dT LR 

[183] [401] 
[ 137) . [ 183), 

LR 

LR dy/dTp 

-

dy/dT [79, 175) ). 

108 

• 

' 

( 163 169] 

SE· 
3 

' (1 ) ' 
SE = -xs ' :::::::::: 

s, 

Xs 
[ l = 

1 = .f dx. 
Xs 

't dxs = -(xs _ Xs) + 
s dt 

Xs 'j 

(II.3.9) 

't s -

(Il 3 I} t\691 
· · l 4 1 

11 · · · 

' . 

1.1.4. (11 .3.l} 
- - 59 70 (xs = 0,863) 

<s = 0,44 = 0,014 <rs - ' . 

0 (11.3.9) = -

Xs - = -

(MHI<) 
d<ps/dTp = l,60 ), 

= dx s - ' 

11 
( "' ; 
<s - · 

109 



= -3,5· 106 dS<J:./dTp = dxs/dTP = 
Xs 

-

Xs, 
11 

Jf 
' ' • . ' • s = T(x s) 

X s, s . 
11 is, 'fs 

dxs ( - ) 
Xs -xs +b(Tp-Tp)+bs(Ts-fs), 

bs 
't"s - , s 

[169J (II 3 10) 
005 3. 't"s = 0,18 018 -
• . i: ' • s -

(II.3.9) f l.69 
Ts 20 Of<) ] 

0 

T s 5 (II.3.10) 

Xs - Xs = - + bs (Ts _ fs). 

= _ { 
s - [169], 

= 0,020 / - 2 30 
Ts - ' bs = 

= -0,007 ( 1 
= 

(IJ.3.10). bs = / 
dTs 
Xs 

Ts s 
m 

[30] 't' S· 

: Ts 

110 

Ts 
[16!] 

dTs/dxs 
[37] 

III.3). 
[169] 

11 

11 

[276, 410, 452] 

11 (68° = -8,5 (63,7° = 
= -4,7 

[ 169] 
1,9 J ,3 

- 0,007 0,013 

(11.3.10) 

[380, 381] 
t)) 

F t t) 
t) -

[380, 381]: ft 1) = foPo(x)+ f2P2(x), fo(l) 
f 2 (t)- 11 = 
= 1, = - J) /2. 

Ts =263K=-10°C. 
[380, 381] Ts 

2 
Xs, = -3 = = l)] 

11 Ts 'fs 

f2(x s) BT2(i s) = - [T(i s, = 0)-T(i s, = l)]. 

12 11 
= = 11 

1). 

111 



(11.3.11) [380, 381] 

1, (r,) = [ 5Q - J S (<)dx + Q (1 - s,]!(6D + 1), 

S = So + S2P2 So 11 S2 - Q - Q /4 Q 
D _ -

0 
' 0 -

(D - D'/B) "• 
- , 
D' _!!._ ( [ .2) d 1 ( ·). 

dx - dx ' -

> < Xs. 

= -b s = 
3 [ - / 2 (is)] is 11 = (is) 

Q = 
_ _ 1, S2=-0,48, 

- D = (68) = 0,31 3,75 
= - 016 1:r-1 ( 1 

dTo - , ' = l,80 
d s• ' 

bs = -.!!.._ 1 016 JT-1 1 
dTs • ', =00101(-1 1 d 2 0, S ' " 

· . 1 

11 bs, II (II.3.IOa): 
= _ s 1 - 020 I(-1 1 - • ' s= =00771(-1 

s• s 3 - ' 

= / = 8· J0-5 Jr-1) 
- . s 2 ' • 

- (I I 3 3) 
n • . 

(f I 3 J 1) 
I< . . . • 

( J r 3 3) 
· · 

Ts 2 3 . -
f\IIM 

· · -

dr1·s/ciT" = 1,6° drrs / = dqis / -23 0 
dT 0 dTp - , 

S S' 
1 11 

= -3,5. J 66 I<i\12/JT 1 1 
' = -- - 5 1 · 106 s Ts• - ' • 

( J 6-2 3° 
ch ' 

1 5 = dcp ./dT [62 162] ' -
s , 

0 
112 

[ 169]. 

11 

•s (JI.3.9) (II.3.10) 
0,2-0,4 

11 

11 -rs 

[169]) la -
(qco , ), 

2 % 
2 - qco, 

1 1 

[169]). 
[481] 

-2 -
[364, 482] 

11 

-1 
11 [366] 

-l°C. 

Ts = -0,9 
CJJ 

1 [ 169] 
1 1 11 2 

Ts 

= 2° la) 
11 z = d(fls/dTp = 2,5° 

- - [ 169] 

(2 + 0,5)0 

8 N• 244 113 



111. 

11 

III.1 

[237]) . 

111. t 

z) 

V8 - v < O \>8 -V= O Va-V u""'u z) 
(z) 

-
- z- 11 

111.1. 

114 

11 
[28, 183, 448]. 

[ 139] . 

-

-
[158 188] N = . · / 

' /\J az /\J 
a.o=N/No, 

0 = 
= g/cp, g- -

R-
0 -

No 

(z) = (-z/ ,..__, 6 

6 "' 1. 
= L/ Lo 

LR = NH 1f [158, 188] 
Lo = ,YgH/f [158 , 188] 

f- LR Lo 
N N0 : 

LR (N = 
= N0 ) = NH/f\N =N, = Lo. ) 

11 

1) 

- 11 

1 + ELes/ (pRT) 
L d 

dT 

1 

8* 115 



(III.1.1) es = eso [ ( )
0 

- +)]. 8 = 0,622, eso = 

= 6,11 L, 
L=2510-2,38(T-T 0 ) 

(448] [387] 

1958-1963 (391] 

1963-1973 
[15] 

1963-1973 
[391] 

1958-1973 (391] 

1958-1963 (I) 1963-1973 
(IJ) r 

- 0,6 
5 75 

II [391] 
[387] 

00 GMT, [391 ]
00 12 GMT.) 

[ 42, 104, 243, 244, 331]. 
[387, 391] 

[243]. [243], 
1958 1965 

J 00 0,6 0,4 
1965 

3 

0,5 
(15] [391] 1963-

1973 1 
[387]) 

[171, 172]. 
[391] 1000 

v 1000-950 

116 

'Yn 

(391] 
40° 

1000 
III .l. I 

[391] 50 
> 

III.1.1 

[ 15]. 
I 1, 

- 1. 

< v < + > 

III.1.1 = 1 

II I 

15° 25 10° 

II 60° 
1 

II 
I 

11 

850-
700 

2 5-6 

11 
1 

11 

117 



250 

J5iJ 

'r5C 

775 

675 
525 
975 

35iJ 

tr..'iO 

600 

775 

875 
925 
975 

2.5D 

45() 

775 

875 
925 
975 

-----fK ,,v-

"------.::f 
" - --- ,,--- -1 / _

1
,...--- -1 

-------------
1 

1 ,,,..- 'i -1 
f 1 -1" 

• 1 

671 5D 

!11 .1.1. - = 

r1 

11 I 

II 
I 

II I 

II 

J 11 
l387] [391] 

u I II 

-

[15] . 

III.1.2 
11 

1 

!II.1.2. 

III.l.2a III.1.26. 

III .1.2 
III.1.2 6 

III.1.2, 

III.1.26). 

950 

119 



I [ I .1.2 

75 

75 

715 

70 

-----

60 50 

III .1.2. 

' ' 11 

120 

= = const) - v = const) 

= = const) 
v 

z 
' 

11 - 11 

(III.1.2), 

= const) 
(III.1.2), 

(III.1.2) 

III.1.2a. 
< 

III.1.2 

[ 15] 

11 
1 

[ 15] 
35 10° 

12f 



[ 15] 

50° 
60° 30° 

30° 

60° 

( -
II 

l 50 
950 

I 

400 500 

11 

2-3 
-

-
50 

11 

4 

-

N-. 

g = 9,8 - = const) . 
III.1.3 

N 
[350] 

N 

I .1.3 

60 BI(C 
N 

BI<C. BI(C 

122 

J:J 

100 

2fX) 

10 

JOO 

fO 10 n 
5 > 5 

r11 . l .3. 
-

111.2. 

JII.1 -

[ 126, 133]. 
[ 123] 

III.2.1. Q -
-

11 -

L 
LR = NH/f [54, 158, 188]. 

or 

123 



[447] 

[40 l j . 

l-
pl 

VG<' 

::i.:1:::. (S 

"" <u <u 

-

1 

III .2.l. 

[ 401 ]. 

( 

> =-H-ctgcp. z 

( l 11.2.1) 
( 

[ 401] 

(_!!_) - R 
- { 2 

f -
= R - -

= RT/g -

124 

IIJ.2.2 
(III.2. 1) 

(15] [39 1] (1963-
1973) 

III.2 .2. 

111.2.2, 

45° ( 45-60 ° 
60° 

125 



35° 

40° 

65° (45-65 ° 
11 

45° 

[ 15] 
1963-1973 rr. [391] 

11 
[447, 448] 1958-1963 [387]. 

[.447]. [15] 
[447] 

600 
[ 15] 200 - 950-600 
600-200 [447] 

1000-600 
1000-600 11 950-600 

[387] 
[391] (600 

[ 15] 
111 

(600 
60° 

[ 15] 
400, 800 11 

[5] 
11 

11 

400, 800 

126 

11 

(600 
(600 

[5] 

-

(850-
300 50° 

11 

11 

[ 171, 
172]. [171], 

127 



[ 175], 

Ill.2 .2 
11 

1958-1973 1972 

[291] 

[270]. [270], 

qe 

[291) 

[291], 

[291] 
750 11 11 

600 11 750 55 65° 
400 500 50 65° 

[237, 
337-341]), 

1?R 

[324] 

[270, 323] 

III .2.3. 
11 

[324]. 

[324 ] , ( 
pery 

III.2.3 

[324]. 

(Kz). 

[324]. 

[15] 

[401). 

[343]. 

R. g 
1 · 

- 111.1). 
-

9 244 129 



(237]). 
11 

III.2.4 
Ri, 

10:] (IO J 

fOX 
250 

(7 100 

JIJJ 

) 
50 )" \ 

100 50 
1 1 1 

fO(J) 60 41) 20 G.W. 

30 50 IOO J(XJ 

1 

ll l.2.4. 

( . R2 (2 . ) 2 - ) R1 = (J) s1n • 

(387] . Ri 
(Ri < 20) 

111.3. 

[331]. 

11 -

-

!30 

11 
( 

( 
11 [204, 310, 411, 425] . 

[204, 4251 

Vna [204] 

[ 166, 175], dy/dT 
30-60° 

as 

[204] 
as(T) 

[204] 
20-200 % 

[204] 

43 % . 

[204]. 

(204] 
30 % . 

(165] 
4 % ) . 

[266]. 
11 

[38, 31 

[161] 
[29]. 

9* 1 ". 



v _!!!__ 
(1 Qo dxs 

v = QS(xs) - - -
(xs )]; QS (xs) - = q>s (xs = sin (/Js) 

Q = Q0/4 -
- a.s = + -

= + (1- = +(1 - -

-
-

F+ + 
1 

qo = - (1 Q(l - as)S'(xs) (xs) = J S dx, 

dS 
S' (xs) = dx = Xs). [263] 

{29) 81 
(263] 

v (III.3. l) 

dn/d \:9 > 
1 

dxs/dT p = J' T(x)dx) 

(III.3.3), 

[ 163, 165] 11 [ 174) 

dn/dT 
[64, 160) 

11 1 
(III.3.1). 

( II I.3.1) 
(161] . (160] 

132 

dB/dxs (dB/dTp + Ts 

dB/d x9 (dB/d TP + Ts 

- Ts -
[276, 442] 

= dF t vf dT 

qco , 
[ 161] = 

F t (xs) = t c(xs), 
F t c - q 

qc0 , 

[29) [ 161] 

< 

(1 
( 1 + 

[ F t ( + * Q ( 1 - ( J 
Q (1 - as) S' (xs) 

1 

dx. 

(III.3.6) 

d'A/drs 

qco , 

= 
f 161] 

> U (dMdTP > (IIl.3.7a) 

< Ts. 

(IIl.3.7a), 

Ts 
dMdTp = 0,046 

[38] II.3) 

[264] 

133 



11 

Q = Qo/4 

d r:s/dQ > (dT p/dQ > 

S 

S,(xs) >- (1-(ts) 1 
S (xs) 

(!Il.3.9) 
[16!, 162] 

S 
Q [29] = (x s) 

(x s) , 

dQ 
dxs > Q

2 
{[ S (xs) J da5 

2 +JJo(l-1\J(Xs)) dxs + 

+ [ S (;s) + (xs) J } . J 

da5/dxs < da.,/dxs 
dQ/dx s Q = const, 

const = const, 
(IIl.3.10) 

da5/d '(s lOa) 

(III.3. J 

da.5/dTp (da5/dx s 
1 

Ts 
Xs S (xs) > 

dTs Q 1 
dxs ( 1 - S (Xs) - ( 1 - -S' 

34 

• 
-(l 2(1-us) s < 

(1 
< Q So 

(III.3.11) 

S = S0 -

Ts = const 11 

<ps 

n. II.3). 

cps 
Ts [30, 37], 

[30] 

Ts 
[161]. 

dTs/dxs 

Ts = Ts(<p) [30], 
Ts dTs/d<ps 

-0,2 
(lfl.3.11), 

dT s/dx s 
(-25 

r16J] ). 
r. = T s (X s ) 

1 

dTsfd<JJs 

Ts = const. 
dT s/drr -0,2 

135 



J< 

f62, 162], 
Qo -

-

5. % 1,6 % [29, 437]). 

20 % 
[ 162], [29]. 

IV. 

-

[52, 77, 125, 127, 128, 130, 138- 140, 150, 17 1, 172, 184, 229, 
254, 307, 387, 39 1]. 

[171 ] 
-

[ 171) 

11 

[ 171, 172] 
1) 

(z); 2) 

137 



[70, 71]. 

-

[ 171] 

t - t t 
t = t 

1 

11 

-
8t ( t) 

t) 
11 

(IV.l) 

t by/U. 

11 

11 

IV.1. 

R, 
F 11 Ft (R = 

=Ft -Ft ). JV.l . l 

[442] [.181]. 
1 .l.l, 

F t l t t t 
J<aI< 

ft 11 fJ. ft) 
6 

l 
11 

t t 11 t J. 
F t lV.1.1. 

ft 
ft 

lt 
t t 

ft 11 tt IV.1.1 

F J.. 
11 

F J. 
t t 11 t 1 R 

F J. 11 F t 11 

11 
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_.,.-<:r 

t , ,.,,._ 
/ -

/ -___ __ 

' ' ' ' ' ' t, 
\i,, 

t,{r,) 

9,0 

' 

t 1 (F1) 

10,5 

10,0 

9,5 

<1 

tf) 

1 

1 
1 

1 

1 \ 
1 \ 

\ 

\ t1 
\ 
\ 
1 
\ 
\ 
1 

t 1 (F,) 

k5 

10/1 

_ __jo9,5 

9,5 

9,0 

8,5 

8,0 

-...... -....... 

80 61] 5D lf{) 

- -"'Q, 

' ' ' ' 

10 

' 

10,0 

9,5 

s.o 

8.5 

' 

IV .1.1. 
(t t) (l t) F t F t (6) 

t 11 t [ 181] 
F t, F t R 

F t = F t + F t = f\ + F to sin w (t - ts), 
Ft=Ft+ 

inw(t-tR). 

(IV .1. 1) 

(IV.1.2) 

(IV.1.3) 

F t, r t, R F t F to. Ro -
ls, -

F t, F t , R ((J) = 2n/Tr, Tr -
= t - t 

(IV.1.4) 
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ls t = - ls (IV. 1 .4) 

F+ 0 -Fto cos (t) (IV.1.5) 

1 

(IV. ! .6) 

(IV.1.6), tR<O 
F F t F + F t tR 
F+ F t 11 t ,> F F .j. 0 l< 

R 

is 
IV.1.1) fs < 

> Ft (IV.l.5) tR 
11 / < Us :> 11 F + 

0 
< F t 

0 

(/R>O). [181] 

Ft 

IV.1.1 
F + 

11 
lt (F t) -

11 
11 r171 172 175 177 

179, 181]). ' ' ' ' 

( R) 
( [181] 

[413}. r413] 

10 1000 11 10 
11 1-

11 
11 

np11 
142 

+ 
R 

0 -

TR, 

[ 181] 

< 

1 5 16-18 
1 

14), 

40-60° - 0,05 < 

-0,1 < 
11 

<-0,3. 
11 J< -

-

[171] 

[387] . IV.1.2 

( 

f = l+<-> (<p, z) = con t 

143 



...., 

3 
u 

"" ..., 

." _.,. 

t'1 "1:: N ..;/- ..... 

:.::' 

"' :i: 

:s: 

"' 3 
>. 
=; 

t:: 

t... 

tC 

"' "' "' 

"' 

.... 
"' 

i 

"' = @ :s: 

t:t "' 

"'"' =; "' = 
-- = = ... 

.... 
"' .... 
"'"' t... .... 

u 

,= 
"' .q .... =; 
u"' "' .... =; -

;:; 

:: .... 
::fo 

:: 

"' 
t... 

"' :;\ 

:;; 
=; 

"' 
"' 
:: 
:: 

"' :s:: 

:> 

= 

np11 z, z, t=to) 
t = t0• 

lV.J .2 = 1 

11 

12- 14 

[ 146]. 1 
11 

11 

. 

1171] 
= 5 

1 V.1.3 

IV.1.3 ft 2)= 
= 1< 

11 

[ 171 J 

40-70° 

11 

55° 



Z l<M 

12 

10 

8 

2 

12 9,7 

10 

5 

10,2 f0,2 
fO,J 

10/F 

2 

65 55 J5 25 15 

IV.1.3. (6) 

11 

( 1,5 

50° 
65° 

6-7 [171, 173, 175] 

[171] 

IV.1.26). 

11 

1! 
= 1 

IV.1.2 5 
11 
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90- 80 1 80-70 
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60- 50 

1 
50-40 

1 
40-30 1 30- 20 1 90- 20 

-1,9 -5 ,5 -4 ,2 -21,2 9,6 10,8 13,4 1,2 

(±1,3) ( :::::1' 9) (± 34,9) (±36,9) (±43,0) (±39,0) (±45, 7) (±179,5) 

r -0,28 -0, 14 -0 ,03 -0 , 12 0,05 0,06 0,06 0,00 

-2 ,9 -7,6 15,7 -22,0 4,4 -15,2 2, 1 -24,6 

(J:9,8) ( ±27' 7) (±24, 7) (±33,7) (±37,2) (±39,0) (±18,9) (±176,4) 

r -0,06 -0,06 13 -0, 14 0,03 -0,08 0,02 -0,03 
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( ±2,3) ( ±6,7) ( ± 17,6) ( ± 21, 7) (±29,9) (± 20 ,0) (±9,4) (±93, 7) 

r 0,09 0,09 0,01 -0,01 0,07 18 0,25 10 
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1 1 1 1 1 1 1 

10 20 30 40 50 60 70 80 

-19,l -16,3 -34,7 -48,4 -73,2 -ll,8 -22 ,5 
(± 20,9) (±9, 9) (± 9,2) (± 18,3) {±113,6) (±16,3) (±13,9) 
-0,38 -0,46 -0,77 -0,64 -0,20 -0,27 -0,59 

dX -8,9 -17,1 -46 , 7 -110,7 -85,0 
(±4, 7) (±11,7) (±9,8) (± 18,5) (±26,0) 
-0 ,5 1 -0,42 -0,83 -0,88 -0,96 

6,4 5,3 16, 1 -3,1 -0,9 1,3 2,8 
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0,7 0,73 0,67 -0,27 -0,16 0,35 0,65 

1,0 1,5 5,5 15, 1 10,5 
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1 

1 1 1 1 
85- 80 80- 75 75-70 70- 65 65-60 
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55- 50 
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50-45 
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.. . 
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1 1 1 
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-7 ,8 
1 -26 ,0 1 85,2 1 
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1 1 
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26,7 
(±4,0) (±3,9) ( ± 4,7) (±20,3) (± 17 ,5) (±8, 1) (±6,2) (±5,2) (±26,2) 

r 0,60 0,83 -0 ,46 -0,04 0,84 0,92 0,96 0,98 0,31 

dP,/dn 1 48,4 1 66,3 1 32,9 

1 

-15 , 7 
1 12 ' 7 1 55 ' 1 1 52' 2 1 

52,0 
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23,3 
(±22,5) {±18,6) ( ±9 ,4) (±4, 7) {±25,9 ) (± 17,0) ( ± 14,9) (±19,5) (±33,5) 

0,56 75 0,74 -0,73 0,15 0,72 0,74 0,64 0,22 
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-0 ,5 1 0,36 0,31 -0,78 
-0,74 0,07 0,35 -0,61 
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IV.3.2 
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1<11 11 

1r1 
r). 

30° 
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22-25 5-6 (5,4-5,9), 
3,7, 2,8 2 

5 3-3,5 2 

213 



7-20 4 
2,5 

(Ts) 

0-

Ts, 
t t= t t= 

= const 

-

V. 

IV 

V.J. 

[112, 113, 180] 

2,5° 

[171] . 
[ 112) 

F t 
Ft 

Ft - t t t{ 

Ft 
[112], 

100° 50° 

10-15° 
70° 

45 80° 
1 

<J1t:: 



-

- 20° 
40° 90° 

_ [112], 
F t 

[ 112] 

Ft. 

1975 [112] 

1976 11 1917 rr. 1975 

20 

1975 1977 

1975 1976 
1977 

1976 1975 . 
1977 

1976 11 

[ 112] 
1977 

1975 1976 
20° 

[ 112] 1976 
1975 11 1977 I< 

1975 
1976 1977 

1976 11 1977 1975 

11 .. 

11 

[112] 

-

50° 11 20° 

Ut = 5,6 

11 
= 9 

217 



-

[ 176] 

F t 
1< 

t· 

11 

[ 113] 
1975 

0-

60° 80-

F t 
)• 

( 
' [ 

[ 181]. 
(R) · 

F t 
F+ (R=Fi-Ft) [l8l]

F + 
F t • 

R 
218 

Ft 'pt• Ft 
F +· 

F t 
R lV.l). 

Ft R [181] 
F 

11 

F t 

F t 

[171, 179, 181]. 

[ 179] 

-

[ 1131 

11 

F t 11 R: 
F t ( 

R 

F t 
R. 



10 
11 

180 150 120 
90 120 150 180 

(6) 

V.1.1. 

2 11 

1 
11 J 1. 

220 

ic 

IV, 
-

[74] 

-
[145]. 

11 

11 

-
11 

11 [ 4] 11 

11 
2,5° 

1979 

221 



1979 

V. I 11 
11 500 

13-17 
7-11 1979 

11 11 
51(, 100 

21-24 
16-24 12-16 -

17-19 5 

16-20 7-11 
V.1.2 

222 

500 13-
17 7-11 1979 

V.1.2 

[4] 

(1000 13-17 7-11 
V.1.2 

V.1.2, 
(1000 11 

11 

14] 

500 1000 

V.1.2 

4 5 
11 

- 11 

500 V.1.2, 

50° 

11 

11 

1979 

7-11 17-21 
16-20 25-29 

223 



2-6 
10-14 

1979 

[4] . 

V.I J. 
(V.1.1) 

U (500 
13-17 1979 r. 

75 70 65 60 55 
(500 . 8,0 5,6 4,3 7, 1 10 ,3 

2 4 4 4 
-2- -3- -5- -5- -5-

UR . 
16, 1 9,2 4,4 7,2 11,0 

4,1 
50 45 40 35 30 

(500 12,6 16,8 16,8 12, l 7,9 
4 4 4 6 8 
5 -5- -5- -7- -9-

15,4 20,5 26,0 14 ,2 9,4 
9";8 16,7 10,3 7,4 

[416] .1 V.1.1 [4] 
P/k2

, 

k = 
= cos -
= 2Q cos Q -

(V.1.1) 

(V.1.1). 
(V.1.1) 

V.1.1 [4] 
(500 

7-13 1979 
UR = (500 

500 = 4 5 

1 

224 

40° 65° 
= 4) > U (500 > UR = 5)) . 

= 1 ... 3, -
m=6 ... 9. 

11 

(500 (500 
V.1 .2 

V.1.1. 

V. l .2 

(V.1.1) 
[4] 

-
-

11 

UR = 2Q (1 + a/Q) cos q>/n + 1), (V.1.2) 

n=m+L, L=O, 1, 2, ... -
cos -

- a /Q 

1. Un = 4 5 
l 1, 2 (V.1.2) 

V.1.2. 
UR V.1.2 

V.1 .1) 
= 4 11 5 

(V.1.1) V.1 .2, 

1 

Q = 1, 

= (cos q>)exp im( + + 1) t ). 

[58) 

15 244 225 



!. 

V.1.2. 

(V.1 .2.) 
npJf / 

.. . 0 

l 

1 1 1 1 1 
60 55 50 15 ·IO 35 

4 1 22,9 
2 14,8 16,4 17,7 

5 22,9 
1 13, 1 14,8 16,4 17,7 
2 8,6 9,9 11,0 13,3 13,9 

V. l .2, 
7-

11 30° 
5 8-12 13-17 

3-4 10 

11 (500 -
- (500 3 = 4 5 

1 
[4] 

(293] 
[320] 

Ro". 

226 

[4] 
= 

= 5, 4, 3 11 

[4) 
J< 

111 = 5 = 4. 
= 4 

[ l, 36]. 

= 2 11 

[198]. 

[12, 13, 21, 142-144, 299, 
300]. 

11 

[ 143), 
0,2 

11 

0,4. 
O,J-0,2, 

0,7) 

0,5 
10-15°) 

0,6-0,7, 
0110 0,3-0,4 . 11<0,5 

11 

[143]. 
[143] 

0,2 11 

0,8 
11 

[ 144) 

[142] 1971-1980 5° 

15* 
227 



10° 

0,7) . 

0,8 11 

0,5. 0,1) 

0,5 0,8) . 
[ 171] 

[144] 
11 11 

[ 144], 
11 

11 

11 

(5) = ( 4) 11 
( 11) = ( 1 

V.1.3 11 

11 

228 

E
1
8loa]-

. , · 
11 

' 
[180] 

10 

10 
150 180 

180 150 

60 90 1ZO 150 180 
90 

180 150 1ZO 
90 

6) 

V 1 3 11 (6) 
· · · · 

• • F [491] 
[142] ll t " 

1111-

t t -[ 180] + -
" 11 ) \457] • · 

11 
" 

229 



' , 
n. IV.3). 

• ' 

1+ -
- = const 

n. 
V .1.3 

II 
.>r' e , ' 

11 

' 
Ft t ( _ • 

• - const " t t = const 
[491J 1975 

[J 
. • 

Ft [170J. 
F 

· t 11 • . . 
F t 

t ( 
/.) " t t (rp, t 

" . oco

rr F t 
r 

0 • ' . 

[ 191] . II . 

- -• 

-
230 

11 

F t 
[ l 76J -

Ft 

11 

1< 

V.1.3 

[ J, 71, 180]). 

11 

11 

[239), 
11 [239], 

11 

/1 

11 



(nmax) (nm1n) 

[ 180] 

-

nm1n -

-

-
232 

( . - -

I< • . 

, 
-

. 
0 

[254 · 488] 
' 

.. 

• 

(73] 

( 1973-1985 
u 

. u 133 

[186]) · 
0 V.1.4 [73] - 11 n- _ 

1 ' [254] 

. . 

V. 1.4 
11 I 

<: 
1 • 11 

233 



_ 

V.1.46) 

90 120 150 ;>Q sa 

11 

11 

234 

11 

11 
10° 

11 

11 -

(70, 71] 
IV .1) . · 

. 
t 8 

[73] 
+l t t (330]) . 

Cll +l 
6 

40-50° 

40-30° 

V . l.4 6. 10° 
7 

+l 40° 
1< 4 

[73] 
f !<6 

40-50° 

11 

235 



50 

10 

20° 
t 

15° 

V.1.5) [73] 

12 

. 1? 

180 
90 120 IBO 

V.J.5. 11 (6) 
20 

11 

11 (6) 

(20 50 

1< 
= 20 

-

V.1.5 = 50 

236 

V.1.5 

=20 

20 

20 

. 

-

11 Htr, 
r. IV.3) . 0-

Htr 

Htr. 

Htr 

Htr 
Htr 

Htr 

Htr 
11 [73, 74] 

11 H tr 

[73], 

237 



V.2. 

[ 176] 

[53] 12 1000-

120 1951 1980 

(303). 
303 

303 
303 

[187). 303 

[ 171). 
[176) 303 

303 

238 

[ 176] 

(q>, = const 
= 5 (t = 3 

t = t+) - t = 3) = 
= -5 (t = 9 

( q>, t = t_) - ( q>, t = 9) = 

11 

75-80 35-40 

35-40° 

65-70° 

65-70° 

35-40° 
20 

1 
,...., 5 · 1 

Ts, 
[22] ). 

[207). 
V.2.1 

i+ =const f_ ( =const 

239 



- - = 5 1( 

(T(q>, t = l+) t = 3) = T(q>, t = t-) -
- ( t = 9) = 

240 

50• 

50 

l/O 

•. JO 

20 

50• 

50 

lfO 

30 

20 
--- 2 

10 

80 70 60 50 '10 JO 20 fO 

V.2.1. 11 (6) 
5 

11 

-

11 
-

V.2.1 

[207], 

11 

Ts 

50 100 

11 

i+ ( = '- ( = 
= 5 11 

V.2. l V.2.1 

= 5 1( 
V.2.1 

16 No 244 241 



t+ = const 
= 5 

2 
5 
-

V.2.1 6 
= 5 

V.2 .2 
lt(<p, =const tt(<p, =const 

Ts t) 
Ts 

a;;s / 1= 1t > 

a;;s / 1= 1 t [ 176] 

11 

303. 

303 . 

303, 

t+ (Ts) tt(T s)) 
Ts 11 

t+ tt 

Ts. 
Ts, 303. 

Ts 

242 

(Ts, = it - 1
t 

u 

70• 

60 

50 

40 

30 

10 

1 • 

70° 

60 

30 

20 

r 

V 2 2 ·• (6) 
· · · 

24-3 



tt (Ts) lt. 
tt (Ts) -

- t4 
(Ts, 

-
11 -

V.2.2 
11 

Ts 11 

[217]. 

[22]) 

fmax = const 
Ts 

= const 
Ts 

30° 
Ts 

tm111 = const lmax = 
= const) Ts 

Ts, Ts, 

[350] 
S 0 

S a 

Sa. 

Sa 

Sa 

Sa 

Sa 
So. 

11 S a 
11 

-

If Sn. • 
Sn 

Sa 



1. -
1981. - 286 

2. 11 

11 - 1985. - 21, 6. -
657-661. 

3. 11 

11 - 1984. - 1 - 38-44. 
4. r 

11 - 1989. 25, 11 . 1150- 1156. 
5. 

- - 58 
6. 11 11 

11 
- 1986. - 8. - 1-64. 

7. 11 11 

11 -
1982. - 167 

8. 10 . 
- 1987. - 406 

9. 11 
- - 1982. - 212 

10. 
1-78. 

11 . 3" 1< 11 

-
1986. -49 

12. 11 
11 

- - 1987. 
13. 11 

- 1990. 
14 . ii 

11 -
2..J, 1223-1226 . 

15. I< 11 " 1 

11 - 1990. - 1. - 11 -17 . 
16. . !! . 

11 - 1989. - 25, 
1. - 3- 13. 

17. 

- 1987. - 24 
18. 11 -

320. - 50-60 . 

247 



19. 11 u 11 

- 11 
77-82. 

20. u 11 

- 1983. -
29-41. 

21. 11 
- 19 - 71 

22. JI 11 
- 1986. - 196 

23. ll r. 
- 1958. - N'o 2. - 105-113 . 

24. 
-

123-144 . 
25. 

11 
- 1981. - 11. - 5-17. 

26. 
11 1988.-319 

27. -
1987.-413 

28. 11 

28 1, 1076-1079. 
29. - 1974. 
30. 11 -

1980. 
3 1. 

- 1980. - 122-159. 
32. 

-
1984.-No 5-10. 

33. 11 
- 1986. - 159 

34. 11 (0 2 -

1986. - 239 
35. -

1977. - 327 
36. 11 .1 ii 11 

- 1987. - 240 
37. 11 

- 1980. - 180. 
38. 

-
1988. - 24, 2. - 1 15-125 . 

39. n 11 ir 11 
- - - 1986. - 133 

40. -
1986. - 224 

41. 11 11 
1841-1985 

- 1987. - 45-55 . 
42. 11 11 

- 1989. J 1. - 64-72 . 

254 
11 - 1980.-

248 

44 
. - 1987. - 278. -

G. 82-89. 45. 11 
. . .. -

1987. - 158 
46. 0 

- 1979. - 3. - 15-24. 
47. 0 

- 1984. - 12. - 75-17 . 
48. 

11 -
1986.- 5-17. 

49. 11 i1 

- 1982. 18, 1269-1277. 
50. 11 

- - 1986. - 256 • 
51. 11 11 

- 1988. - 24, 2. - 126-133 . 
52. - 11 

- 1989. - 1. -
111-119. 
53. 

1. -
1985. - 532 

54. 11 1-2. 1986. 
55. 

11 - 1982. 10. 28-34. 
56. .'! 1111 

11 - 1973. - 280 
57. r -

1987.-501 
58. 11 

11 - 1966. 2, 3. - 225-235. 
59. -

1973. - 104 
60. 11 11 

11 - 1986. 22, 12. 
61. 

11 -
14. 378-387. 

62. 11 

14, ro 803-814 . 
63. 11 

AI 1 
16, 1235- 1242. 

64 . 

- 1984. 20. ro 4. - 375-383. 
65. -

1961. - 104 
66. 

- .: 1965. - 146 
67. 11 11 11 

- 1985. - 12. - 5-11. 

249 



68. ., . . 

69. 
11 

..• - · - r! 1. - 22-31. 
v . 

' '' · . . - 1.984. - 20' ; . 
70. · · • - 1017-1026 . 

11 · · 

71 . , . 40 

- 1988. 2. 

72. 
!( 

• · · . 11 
- 1988. 75 11 . 

• 73. . • //. ? . 11 1990.-

74· • . 
1993. -

75· 11 

- 1982. - J 8, 
1 

· · 

76. .h . • . 
1. 1-95. . . - 1985. -

77. 3 • . . 
- 1986. - 1 -

78. 3 . . 

79. 3 
8 

· · • - 5. - 467-482. 
· " 0 0 

cctP 
4. - 419-430. . - 1991. - 27 

80. ' 11 • , 
11 . " 

1987. - 131 -

. 11 

813. · 11 17, r0 05_ 

82· 11 
11 

11 -
83. 20, 144-150 

· ·• · · ·" cctP 
917-925 . . 25 

420 - , 19 8. _ 

85. 86. - 1988. 
. . 

1981. 

87· il . 
- ] 982. _ 

6
. _ 

250 

88. 

- 19 2. - 49 
89. 

18, 11 . -

1170-1178 . 90. 1111 

2. - 1980. - 39-59. 
91 . n. 

- 1982. 18, 12. 
92. 

- 1980. - 7. -

50-56 . 93. 
- 1984. - 225. - 3-10 . 

94. 11 
11 11 

- 1988. - 9. - 23-29 . 95. 3 -
1976. - 263 96. 3 

11 

1977. - 24 
97. 3 I\ -

1976. - 263 
98. 3 

- 1986. - 264 
99. 

11 - 1980. 11. -

42-48. 
100. . 11 

-
1987. 43(123). 62-67. 101 . 

-

1985. - 6. - 66-73 . 
102. U 11 

11 -

19 6. -No 111-114 . 
103. i1 

- 11 
- 1986. 26, 3. 365-375 . 

104. 
-

19 8.-215 
105. 

- 1975. 333. - 168 106. . .71 . -

198 . -215 
107. 11 11 

- 1985. - 1. - 104-106 . 
108. .1 - 1989. -

148 
109. 11 r -

1980. - l 1 l 11 
11 15 1982. - 11-22 . 

251 



1t1. 
-

14-41 . 
112. JI" 

11 - 1989. 6. - 55-62. 
t 13. 11 

1989. 2, 1\0 6. -
649-656 . 

t 14. 11 
- 1980. - 279 

115. 
- 1983. 

116. 

13-17 1982 
1983. - 1 t. - 68 

117. 11 11 11 
rr - 1985. 14. - 204 

1 18. 
11 11 1982. 18. 

30-37. 
119. 

1987. 294. 98-109 . 
120. 

- 1977. - 1. - 5-15 . 
121. 11 

- 1980. - 167 
122. 1< 

- 1982. -
272 

123. 
- 1988. 

124. 
-

1980. ' 
125. 11 

23-27 
1980 17, 5.

558-560 . 

126. 11 -
1981.-No 10. 43-55. 

127. 11 11 
11 

- J 986. - 24-29 . 

128. 
11 

- 23, 787-814 . 
129. 

J\ 
! 988. - 24, 9. - 993- 996. 

130. 
-

1985. - 284, 6. - 1471- 1476. 
• 131 · 

- 1985. 396. -

132. -
1984. - 376 

252 

[[ 11 -
133" 11 ll . . - 272 .. 

11 
t 34. 11 11 10. - . -
11 - 1982. .- 11 - .'1 .. 
135. 11 11 · 

1972. - Ct\llX 
136. 1 . . 11 

11 
· 

_ 20, 1075-:- 10 i1 
137. 11 ii 0 0 n · ·1;3 

11 - t 992. -
. 

No 8. - 44-51 . . 
138. i< 11 . 

1123-1131 . -l· 11 
139. · · 198 . -

· · 
512 

140. -·M·" HaYl\a 1988.-223 
- 1981. -

.. .. 

311 0 11 
142. . 1985. -

- . 

100 
t 43. . 1986. - 5 t 2 

- ·· 
144. 0 11 -

. 
1990. 5. 

145. 0 
1983. - 256 

146. 3. " 1 · · 

1987. 
147 · · _ 9. -

12-23. .:1 -148. · · · 
1976. - 260 

t 49. . 1986. - t 52 
- ·· 

11 
.1 -

t 50 0 · " • 'J 
.. 11. •. : -

1970:. - 199 
6 1 DOJ.ll _ .1 .: 

151 . 1 
197 4. - 638 \ 0 152. · '" 

11 - t 985. - 27 t . - ,\\ .: t 9G9. 
153. 1111 R1 r. 
t 54 0 11 11 . 11 . " · 

1974. - 262 -
155. 11 11 10. • .. 

1979. -326 _ .1 .: 
t 56. 11 11 11 • - · 

1982. - 246 
157. 115-1?5 

. t 982 - 18 2. - . - . 11 - · · -
158. 11 oc1ro 

1988. - 424 
253 



159. 11 

14, 803-814. 
160. 

1978. - 34 
161. 

11 -
1979. 15, 4. - 375-383. 

162. 11 
.... 

1979. - 149 
163. 

11 - 1981 . - 4. - 24-34. 
164. 

- 1982. - 8. 
165. 

11 - 1982. -
10. - 35-45 . 

166. 

- 1983. 19, 9. 
167. 

- 1983. 11. 52-59. 
168. 

11 -
128-130 . 

169. 
- 1984. -

20, 136-144 . 
170. 

11 - 1984. 20, 
3. - 244-254 . 

171 . 
1985.- 5.- 80-89 . 

172. 

- 1987. - 35-40 . 
173. 

- 1985. - 9. - 38-45. 
174. 

11 
- 1985. 21, 9. 907-912 . 

175. 
11 

- 1986. - 1. - 24-31 . 
176. 11. 

-
19 7. - 27, 3. 

177. I !. 

1. - 1990. 
178. 11 

-
1988. - 52 

179. 

- 1989. 25. 2. - 143-150 . 
180. 

- 1989. - 7. - 47-52. 

254 

• 11 
J1 . 1990. 

- ·· 
182. 

1990 26 - r. 3 
11 - · - · · - · ·· · 

183. · 
;1 - 1992. 28, 

. 
11-26. 

184. . . 1978 -142 
- · · 

185. 11 11 · 
- 1979. - 512 11 

186. - 1973-1985 . 

3
. l-.I -

187. ., . 
1973. - 616 

188. 0 1-2.- .: 

1984. • 11 
189 11 LI ·1 ·111 · ·• . · ;• . 

1986.- 125 0 
190_ n 0 11 

- Jl.: - -
191. J --'· · 

1979. 
192. 0 " 

-
193 11 · · 1982 18 No 11 -

- · - · • - · 

1123-1140. .. 
194 .1 . i . . 

· ' · - 352-362 
1973 - 9 N• 4 - · - • · · ' 11 ii 1 0 

195. 
1975. -

· 

1 ll96.o 
-

12,. 1130- 1142. 
11 

· · 11 
,'. , . 1980 - 262 

- .\\ .. . 
19.8 . ' 0 

. · · //11 
46 

· 
11 - 6 98-1._-

199. · · " · 
· 

-19 5 21, 460--165. 
200_ 1, 11 Ii 

- 1 1985. - 1 3 Ka-
20 t'. · · 

- 19 6. - 192 • 
202. - .: 

1981. - 280 
3 • r 11 cpcjl· 

13-19 . 

255 



204. 11 

.... - 1985. - 261 
205. 

-
1987. - 296 

206 . 11 n. 
1-31 . 

207. 11111< 
- 1984. - J 6. - 51-69. 

208. 1 J. 
11 - 1990 . 26. 

209. r r 
- 1978 . - 279 

210. -

1987 . -42 
21 1. 

- 1981.-2 
212. 

- 1970. - 258. 
213. 11 

11 
i\\ " 1985. - 19 

11 
1974.-255 

215. 1983.-271 
216. 11 1-1 . 

1981 . - 77 
217. 11 

11 11 - 1982 . - 4. 
21 . - 1967 . 
219. 1\1\.. 

11 - .rl .: 1978. - 41 
220. 11 11 

- 1980.-
207 

221 . 11 -
1983. - 247 

222. .. , 11. 
(63 - 63 

1974-1983 rr. -
1987. 

223 . 1111 11. 1< 1111 
1979 

8. - 19 5. -
102-110. 

224. i1 .1 11. 
- 1984. -164 

225. 11 i1 
- 19 6. - 42 

226. ii ., 11 J\\ . 
ii 11 - 19 -1. -

1\9 5-11. 
227. 1-2. -J\\.: 1978 . 
228. 11 -

1977. - 271 
229. 11 

11 - 1980. - 4. -
113-119 . 

256 

230. ii 11 
1989. - 135 

231 . 
- ·1968 . - 299 

232. 
- 1988. - [ 49 

233. 11 u 
- 1979 . -224 

234. 11 -
1973 . - 292 

235. 11 l< 
11 18, 1247-1255 . 

236. .rr 1981. -
352 

237. 11 11 -
1985. - 264 

23 . -
1970. - 336 

239. 2. 

11 1987. -
168-215. . 

240. 111< 11 - 1968 . - 1083 
241. Adem J. Numerical of the annual cycle of climale during 

the Geophys. Res.-1981 . -V. 86, N 12015-12034. 
242 . 11 1 q 11 i s L J. Normal mode global Rossby \Vaves: tl1eory obser

Atmos. Sci . - 1982. - V. 39, N 2. - 193-202. 
243. Angell J . J. Global lemperalure sur

face-100 mb. updale Wea. Rev.- 1978 . -V. 106, N 6. 
244. g 11 J. s h v J. Global the 

troposphere and slralosphere. Wea . Rev.- 1983 . -V. 111.
901-921. 

245. k i 1. Entropy t.he otl1er solar 
syslem//Journ. Phys. Soc. - l 983 . - V. 52, N 3. - 1075-1078. 

246. s k k h v 1. I" t u k 11 v V . Sludy of variabllity 
characlerislics of lhe Earth's climatic syslem lhc energy -
model / /Climalic change i11 lhe hislorical the periods{Ed . R. Braz
dil . Mazaruk Brno, 1990. - 7 l-75. 

247 . r n l t J . J., r n Middle model deri
ved from salellite dala//Middle Atmosphere Program . Handbook 
1985 . - V. 16. - 47-85. 

248. l l in sea levcl causes// 
Climate - 1983 . - V. 5, N 1. - 15-38 . 

249. t 1. J. level clot1d climatology from an satel
lite / Atmos. Sci . - 1983 . - V. 40, N 2. - 435-447. 

250. g of climalic their mecha
nisms //Geophys. Surveys. - 1989 . - V. 3. - 351-402. 

251. Ghil Vulis 1. L. variabllily of 
Iance model ''' ith delayed albedo effecls/ / Almos. Sci. -

1982 . - . 39, 8. - 1747-1773. 
252. r G. J . comparison of mass budgets [rom FGCE 

da lasels Wea. Rev. -1986. - V. 114, N 5. - 885-902. 
253. 1 i n el al . The greenhollse effect, climalic ecosyslems. 

SCOPE 29.-N. Wlley , 1986. 
254. w m r l1 g r J . global climalology of lotal ozone 

from ll1e Nimbus 7 tolal mapping spectromeler/ / Geophys. Res . -
1985 . - V. 90, N 05 . - 7967-7976 . 

255. m variabllity of lolal ozone the 
of ll1e vortex//Geophys. Res. Lel. - 1986.- V. 13, 

N 1193-1196. 

17 241 257 



256. r d 1 R. S. el al. Precipitation flucluations over Norlhern Hemi
sphere land areas since the mid-19lh cenlury/R. S. Bradley, F. Diaz, J . Eis
heid el al.//Science . - 1987. - V. 237. - 171-175. 

257. r n Pole\vard heal lransporl lhe observalions 
models//Annu . Rev. Earll1 Planel . Sci . - 1982. - V. 10. - 15-38 . 

258 . r n Potential vorlicity in models of ll1e circulation //Qu art . 
Jot1rn. Roy . Meteorol. Soc . - 1987. - V. l 13. - 713-734. 

259. u d d W. F. The role of Anlarcli cs in Soulhern Hemisphere \\'eall1er 
and climale //Ausl . Meteorol. Mag . - 1982. -V. 30. N 4. - 265-272 . 

260. u d d W. F. The Soulhern Hemisphere circulat ion a lmospl1ere, occa n 
and sea 127. WCP- 128. 1987. - 47-52 . 

261 . Butchart N., .Remsberg The area lhe stra lospheric 
vortex as diagnostic for lracer lransport on isentropic surface //Journ . 

Atmos. Sci.-1986 . -V. 43, N 13.- 1319- 1339. 
262. r i s s i l V d r Eslimaling 

lhe meridional energy transports in lhe atmosphere and ocean //Journ . Phys . Ocea
nogr . - 1985. - V. 15. 82-91 . 

263 . s s R. D. Climate change : appraisal of almospl1eric feedback 
mechanisms employing zonal climalology/ /Journ . Atmos . Sci. - 1976. - V. 33, 
N 1831-1843. 

264. s s R. D., W r k J . ages and lhe Milankovilch theory : sludy 
of inleraclive climate feedback - 1979. - V. 31 , N 3. -

185-192. 
265. s s R. D. el al. The climatic effects of large injections of almospheric 

smoke and dust : sludy of climale feedback mechanisms with and lhree
dimensional climale models/R. D. Cess, G. L. Poller, S. J. Chan, W. L. Gales// 
Jot1rn . Geophys. Res. - 1985. - V. 90. - 12937-12950 . 

266. s s R. D., l t r G. L. et al . Interpretalion of cloud-cli111ale feed
back as produced 14 atmospheric general models //Science. -
1989. - V. 245.- 513-516. 

267. h i Remote sensing of cloud paramelers/ /Journ. Almos . 
Sci.-1982.-V. 39, N 159-170. 

268. h r 1 k Cloud oplics as slabllizing faclor in cli
male cl1a11ge//Jour11. Atmos. Sci. - 1981. - V. 38, 3. - 661- 663. 

269. h r 1 k Clot1d oplical feedback and climale slabllity in ra
diative-conveclive model //Tellus. - 1982. - V. 34, N 3. - 245-254 . 

270. 11 r J . G., S t r the slabllity internal bar oclinic 
jels in ro!a!ing almosphere //Journ. . . - 1962. - V. 19.-:- l59;--I 72. 

271.Chiu L. S. Anlarclic sea var1at10n lhe 
global \\raler bt1dget. Streel -Perrott el al. (eds .) D. Reidel 1983.

301-311 . 
272 . 11 r i s l J. R. Hemispl1eri c inlerannt1al fluclt1alions in lhe distribt1lion 

of almospheric mass //J. Geophys. Res. - 1985. - V. 90, 05 . - 8053-8065. 
273. k 1 J . Jr. Feedbacks in verlical colt1mn energy mo

dels//Journ . Almos. Sci. - 1977. - V. 34. N 3. - 465-470 . 
274. k 1 J . Jr., s s R. D., LI v i h F. The effecl o f 

lropospheric aerosols the energy 's radialion budgel: pa ramel erization for 
c limale models //Jot1rn . Almos. Sci. - l983 . -V. 40, N 116-138 . 

275. COSPAR lnlernalional Re!erence Almosph ere 1972- CIRA 1972. -
Ber lin : Aca demic Verlag, 1972. - 41 5 

276. r L h r L., s r v J . Selected-lev el heigh ts, tempera
tures and de\V point lemp era lures for the Northern I-lemisphere //NAVAlR 
50- J - Washington, D. 1970. 

277. t1 r r R. J ., W 1 r R., k L. Albedo anal ysis a nd lhe 
de!ermina lion of !ra clional clot1d cover //NASA Techn . 79576 . God da rd 
Space Flighl Cenler . - Greenbell, Maryland . 1978. - 45 

278. D t 1 Polenlial vor licil y flLixes of lhe troposphere in differ ent 
\vave regimes during \vinler //Z. Meteorol . - 1984. - V. 34. - 375-376 . 

279. D i k i s R. Modeling fulure climate //Tl1e WMO/ ICSU/UNEP 
lnlern. Assess. of lhe lmpacl almospheric concenlr a lion ca rbon 
dioxide lhe environment. 1984. 

280 . D 1 i k 9. Radialive l1ealing of tl1c global atmo sphere . Corri
gendum //Journ . Almos . Sc1. - 1979. - V. 36, N 9. 

281. D u l l J .. J h s D. R. Tl1e theor y o f potenlial 
energy and approach to atmo spl1eric energclics//Adv Geopi1ys _ 
1967.- V. 12.- 333-436 . . . 

282 . Effecls of changes in stratospheric ozone and global climate v 1-4 -
U 1986. . . . 

283. 11 i s J" V d r r Zonal average earlh radiation bud
gel f rom salellit es for climatic studie s//A lmos . Sci . Papers. -
1976. - v . 240 (Color ado Slal e Univ) . 

284 . 1 1 s s s W. el al . Global climatic lrends as revealed the 
reco rded data /H. W. Elsa esser . Cracken, J . J . Wallon, S. L. Grolch // 
Rev. Geopl1ys. - 1986. - V. 24, N 4. - 745- 792. 

285 . n l i g !. G., s r i d g J . V. Seasonal sot1rces and sinks of 
atm ospheric Direcl inversion of fillered data //Tellus . - 1989. - V. 41 
N 111- 126. ' 

286. s s _s. u s h i r The heat budgel tl1e g1obal 
atlas based esl1mates from surface marine observalions . Rep . No. 29. Cli

rnal e Researcl1 lnslilt1le . Slate Univ . Corvallis, OR, 1981. 
287. s s Radiation and tl1e lhermodynamics of clima te// 

Journ. Almos . Sci . - 1984. - V. 41, N 12. - 1985 - 1991. 
288. F m i 11 v V. ! ., S 11 v d G. t v Radiative cooling 

of lhe 30-110 km almospl1eric Almos. P-hys. - 1986. - V 48 
N 6. - 529- 561 . . ' 

289. F k i g u 1 s s 1 m Sto chasli c climate models . 
Parl 2. Applicalion sea -surface lemperalure anomalies and tl1ermocline varia
bllily/ /Tellus. - 1977.- V. 29.- 289-305 . 

290 . F s r J ., . r m G. !., s The global dislribution 
of ca rbon d10x1de: 2. revie\v provisional backgrot1nd observa
tions, 1978- 1980//Journ . Geophys . Res.-1983 . -V. 88, 3591-3598. 
. 291 . LI 1 1 m r W. lculations of lhe quasi-geostrophic potenlial vorti

c1ty grad1enl from cl1matolog1cal data //Journ . Atmos . Sci. - 1982.- V. 39 N 8.-
1873-1877. ' 

. 292. F 1 t D: el al . Studies of thermal conv eclion in rolaling cylinder 
w1ll1 some 11npl1cat1ons for large -scal e almospheric motions //Meleorol. Monogr . -
1959.- N 1- 104. 

. 293 . F LI I. c_k J. Remole sensing of lhe tcrrestrial 
Cl1ma 1nleract10ns/Ed . Rosenz\\ •eig, R. Dickin son . - UCAR . 
Rep. OIES -2. 1986. - 135-139. 

294. G l s W. L. Modeling of the ice-age clima te//Scien ce. - 1976. -
V. 191 . - 1138-1144 . 

. 295. G i 11 J . L i j k L. V. Radiativ e l1eating a nd cooling rates in the 
m1ddle tmospl1ere//Jot1rn . Atn10s. Sci . - 1986. - V. 43, N 20. - 2215- 2229 . 

296. Glacier s, ice sheets sea level : effect of ind11ced clima lic change . 
DOE / EV/60235- 1.- Washington , D. 1985. 

29! . G 1. i t. s G. S. Almo s t empirical appro aches the of cli 
mate. 1ts and fluctuati ons//Adv . Geophys . -1983 .- V. 85- 115. 

298. G u W i s t J . E ar lh - atmos phere radial ive 
based NOAA sca nning radiom eter measur e111ents// Bul . Amer. Meteorol . Soc. -
1978. - V. 59. - 1570-1573 . 

299. h J. el a l. Atlas of si mult aneous occure nce of di fferenl c loud 
type over J . G. Warren, J . London e t a l.//NCAR Tecl1n. Note 
TN -201 + STR . - Bould cr, 1982. -- 212 

300. 11 J . el al . Atlas o f simu!l aneot1s occure nce of differenl c loud 
type over land /C. J . Hahn, G. Warren , J . Lond on et a l.// CAR Techn . Note 

-24 1 + STR . - Bould er, 1984. 

301 . m i 1 t Dyn amics of the s tr a tospheri c oscillalion // 
J. Met. Soc. Jap an. - 1986. - V. 64, N 2. - 227- 244. 

302. s J . et a l. Eifi cient thr ee-dimension a l global models for cli
m ate st udies: mode ls r and 11//J . Hans en, G. Russell, D. Rind e t al./ /Mon . Wea. 
Rev. - 1983. - V. 111. - N 4. - 609-662 . 

17* 



303. s J . el 1. Climate of feedback 
J. Lacis, et al.//Climale Processes climate 
Geophys. 29 . -Maurice 1984. - V. 5. - 130- 163. 

304. s J ., L d f f S . Global of surf ace 
Geophys . Res.-1987 .-V. 92, N 13345-13372. 

305. s J . el al . climale effecl s/J . 
Del et al .//Proc . the North oh 

for climatic D. Climate 1989. -
68-81 . 
306. s s J Slochaslic climate models. I. -

1976. - V. 28, N 6. - 473-485 . 
307 . s s 1 n PIPs POPs: The redt1c!ion of comple x 

mical systems principal Geo
phys . Res. -1988. - V. 93, N 09 . - 11015-11021 . 

308. s t r t 11 S . meridiona 1 heat the \VorJd 
Phys . - 1982. - V. 12. - 922-927 . 

309 . s h i modifica the atmospheric cycle //Journ_ 
Atmots . Sci . - 1987.- V. 44, N 15. - 2006-2017. 

310. 1 d 1. L i n d r I., S ll z J. Albedo feedback, lhe me
slruclure of the effective heat diffusivity, climatic re

sults from dynamic diffusive models//Journ. Atmos. Sc.-1981.-V . 38, 
N 1911-1927 . 

311. F. Surface albedo dala for 
climalic Geophys. Space Phys. - 1983. - V. 21, N 8. - 1743-
1778. 

312 . n d r s S 11 s cloud World// 
Clima tic - 1986. - V. 9, N 3. - 267-309. 

313. n d r s S 11 s Layer cloud for 
July 1979 from Clim. Appl. Meteorol . - 1986. - V. 25, 
N 118-132. 

314. i 1 r W. 111. The role of sea ice 
processes climate sensitivity. Geophys . 29. -

Maurice 1984. - V. 5. - 238-253. 
315 . Hoffert I., CalJegary J" Hsieh The role deep 

sea heat storage Lhe sect1Jar response to climatic Geophys. 
Res. - 1980. - V. 85, N Cl 1. - 6667-6679. 

316. Fortelit1s Lhe accuracy of eslimates of 
atmospheric large-scale flux Meteorol. of HeJ

1986. - 43 
317. 1 i n eddies in mid-latiludes : 

processes the atmosphere . - Acade
mic Press, 1983. - 201-233. 

318 . J., Robertson \V. the t1se 
of vorticity maps//Quart. Journ . Meteorol. 

Soc. - 1985. - V. 111, N 470. - 877-946 . 
319 . l V. Thc budgets the Earth t1sing 

boih ground -based and satellile -derived values of total clot1d cover // 
Rep . ERL 362·ARL 4. 1976. - 124 

320. u t G. The of the Earih's rolalion ra le lhe 
circula the Atmos . Sci . - 1979. - V. 36, N 8. -

1392- 1408. 
321 . t1 t G. som e feedback the 
dioxide climate prohlem //Te llus . -1981. - V. 33, N 1. - 78-88 . 
322. J g r L. globa1 

Variations global \11aler bt1dget /A. Street-PerroLL, R. Ratcliffe 
(eds.). - Reide1 1983. 

323 . J m s 1. .. d s L. Tl1e seasonal flo\V and di-
of large-sca1e weat11er systems in the Southern Hemisphere : Lhe effects 

of moistt1re Journ . Roy. Meteorol . Soc . -1984 . - V. 110. -
943-966 . 
324 . J m es G. baroclinic sheared 

ALmos. Sci. - 1987. - V. 44. N 24. - 3710-3720 . 

260 

325 . J n s et al . Hemisp11ere st1rface va
S. Raper, R. S . el a l.//Journ . Clim _ 

Appl . J\\e LeoroJ. - 1986.- V. 25.- 161-179 . 
326 . J s R r S . W i g 1 . . \\ . L. Soulhern Hemi 

s pl1e re s t1rface Lemperal t1 re Clim . Me-
leorol . - 1986. - V. 25, 9. - 12 13-1 230. 

327 . J n s Hemis pl1eric surf ace varia!ions : 
t1·end s upd a te lo C\i mate. - 1988.- V. 1, N 6.- 654-660 . 

328 . d 1 R. S . Simple c limale mod els l11e grecnl10use cff ect.// Car
bon dio xide : views and developmen!s in energy /<;limale rcscar ch/W . Bach 
et (eds .) . Reidel Comp ., 1983. - 179-218 . 

329 . 1 J., l of Southern Hemisphere 
circul a lion slati s tics based GFOL Auslralian Wea . Rev. -
1987.-V. 115, N 2033- 2059 . 

330 . t i n g G. u g F. ozone 1110dels for 
lhe middle atmospher e//Middle Atmosphere Program . for -
1985. - 16. - 205-229 . 

331 . 11 g g W. W" S h n i d r S . Climate stabllizalion : for betler 
for 186, N 1163-1170. 
332 . s s 1 Globalbllanzen von Beitrag zur all

klimalologie der Erde//Ber. Meleorol . und lol. der 
- 1968. N 3. 

333. s h 1 k v LI . and the Sot1thern 
Hemisphere//Middle Atmosphere Program. Handbook for - 1985. - V. 16.

15-35. 
334. u g W" t 1 f f t r s Zu rien lransporteri poten

tieller vorticity ihrer parame!risiert1ng durch gemittelle felder //Z. Meteo
rol . - 1987. -Bd 37, 2. -S. 85-91 . 

335. u k l G., R i s Annual cycle of albedo//Mon. \Vea . 
Rev . -1980.-V. 108, N 56-68. 

336 . u k l G., G v i n J . Summer ice and carbon dioxide//Science. -
1981. -V. 214. 497-503 . 

337. ll g k of the global circu1a
tion the special observa periods of Almos. Sci . -
1983 . - 40, N 11 . - 2575-2592. 

338 . t1 g k Spectral characlerislics and meridional va
ria of during the first and second special observa
tion periods of FGGE/ /Journ . Atmos. Sci.-1984 . -V. 1836-1849. 

339 . u g k W. Comparative energetics of the observed a11d 
simt1lated global ll1e special periods of FGGE/f 
Quart. Journ . Roy . Meteorol. Soc . -1986.-V . 593- 611 . 
. 340 . u g k W. Spec tral energetics of the observed 

s1mulated Northern Hemispl1ere circulalion dt1ring periods// 
Journ . tmos. Sci . - 1986. - 43 . - 2792-2812 . 

341. u n g Speclral energelics of the and lime 
speclr a \llaves ll1e FGGE Year //Journ . Climate . - 1988. -
V. 1, N 1.- 5-19 . 

342. t1 i h Experim ents the seas on aJ va riation of the 
Atmos . Sci . - 1973. - 30, 

N 25-49 . 
343 . u s h n i r s s n S . Thc of imd 

lime-scale in l\\O-level atmospheri c mid cl: 
Northern Hemisphere Rep. N 64. Climate Research lns\ilut e. Slate 
Univ . Corvallis , OR . 1985. - 36 

344 . ll t z h J . The of clirnate Res . -
1976.-V . 6, 471-480 . 

345 . L i l z k tl1e variabllit y of the middle strato
sphere the norlhern Meteorol . Soc. Japan . - 1982. -
V. 60. 124-139 . 

346 . L m r t S . Spectral energetics of the Canadian Clim a te Cenlr e ge
neral Wea. Rev . -1987 . -V. 115, N 1295-1304 . 

26I 



347. L u N.-C. statislics based FGGE level 
produced GFDL//NOAA Dala Report ERL GFDL-5. 1984. - 427 

348. L m k Stocl1aslic climale models . Part 3. to zonally 
averaged models/ /Tellus . - 1977. - V. 29, N 5. - 387-392. . . 

349. L m k i k 1 W., s s 1 m Stochasl1c dynamtc 
of polar sea ice variabllity//Journ . Pl1ys. - 1980. - V. 10. 

N 12. - 2100-2120 . 
350. L v i t u s S. Climatological Atlas of lhe World Prof. 

No. D. 1982.- 173 . 
351 . Levitus S. cycle of temperalure and l1eat slorage the 

ocean//Journ. Oceanogr. - 1984. - V. 14, N 4. - 727-746 . . .. 
352. L v i t u s S. Meridional Ekman l1eat f!uxes for the ocean and 1nd1v1-

dual ocean Phys. - 1987. -V. 17. No. 9. 
353. L i n S .. s s R. D. climate models: reapprai-

-sal of ice-albedo Atmos . Sci . -1977.-V. 34, 1058-
1062. 

354. L i extremal principle for climate model// 
·Geophys. Res. Lel.-1982.-V. 9, N 716-718 . 

355. L n d J . study of the atmospheric t Report Con
tract AF 19(122)-165/College of Ne\v York 1957. 

356. L n d J . Radiative energy sources and tl1e stratosphere 
-and mesosphere//Proc. of tl1e NATO Study Atmospheric 

its Rep. N FAA-EE-80-20. 1980. -
703-721. 
357. L r n S \V i k R. the accuracy of general circula

tion statislics calculated from FGGE dala of results from 
sets of analyses//Quart . Roy. Meteorol. Soc.-1.984.- . 

358. L r z N. energy and Lhe of mo1st c1r
eulation//Tellus . -1979. - V. 30, N 15-31. 

359. L v j S., S h r l z r D. Scale in climatological tem
peratures the local spectral plaleatt//Ann. Geophys.- 1986. - V. 4. -

401-410. 
360. L n W. S \V i n k R., i r h N. data assimilation ex

perimenl and the global the FGGE special observing periods// 
Qttart . Journ. Roy. Meteorol. Soc . - 1982. - V. 108. - 575-594. 

361. J. D., Fels S. Antarctic ozone decreases : 
cattse?//Geophys. Res. Let . -1986.-V. 13.-N 

362. n S .. 11 I m n J. D. Simulation of seasonal and interhemi
spl1eric variations in tbe stratospl1eric Atmos. Sci.-1976 . 
V. 33. N 11. - 2185-2217. 

363. n S., n S 1 m J . global - atmo
sphere climale model \\'ilh for fttlure slttdies of climate sensi

Atm . - 1979. - V. 3. - 393-426. 
364. S., W t h r 1 d R. the distribution of climale 

cl1ange from an of the At-
mos . Sci . - 1980. - V. 37, 1. - 99-118 . 

365. S., h D. G. Simttlalion of almospheric variabllity//Mon. 
Wea. Rev. -1981.-V. 109, 2260-2286 . 

366. n S., W l h r 1 d R. .. S L u f f r R. J. Summer 
due to of almospl1eric Change . - 1981. 
V. 3. - 347-386 . 

367. J\\ r m i k .. W n g stralospheric aerosol 
reference model//Adv. Space Res.-1987 . -V. 7, (9)73-(9)80 . 

368. r k n et al . Tl1e Livermore statislical dynamic climate 
model /M. McCracken, J . S. Ellis, W. Elsaesser et al. UCID-19060. La\V

Livermore Nat . Lab ., Univ. 1981. -53 
369. McPeters R. D., Heatl1 D. F .. Bhartia Average ozone 

profiles for 1979 from lhe imbus 7 SBUV Geophys . Res. -
1984. -V. 89, N 5199-5214 . . 

370. 11 1 G. W s h i g t 11 W. S m l h r . 
global model driven observed almospheric forcing//Journ . Ocea

- 1982. - V. 12, N 301-312. 

·?/'\? 

371. Middle Atmosphere Program . Handbook for 1985. -V. 18. 
372. Middle Program. Handbook for 1986. -V. 22. -

302 
373. i 11 r J. R., R u s s 1 G. L., s n g L.-C. Annual oceanic l1eal 

lransfer computed from almospheric model//Dyn . Almos . Oceans . - 1983. -
V. 7, N 2. - 95-109 . 

374. i l J. Jr. overvie\V of climatic variabllily its cau
sal Res. - 1976. -V. 6, N 4. - 481-493 . 

375. i t h 11 S. et 1. Case study of feedbacks in 
S. 1\1\itchell, G. L. Potter . W. Elsaesser, J. J. Wal

Atmos. Sci.-1981.-V. 38, N 1906-1910. 
376. s S. D. Extremal principles for global climate models//Quart. 

Roy. Meleorol . Soc. - 1982. - V. 108. - 535-550 . 
377. N \V m S h 1 R. October temperalure 

total from 1979-1985//Geophys. Res. Let.-1986 . -V. 13, 
N 12. - 1206-1209 . 

378. N i 1 i s G., N i 1 i s the of lhe Earth-atmosphere 
syste111//Quart. Roy. Meleorol. Soc . - 1980. - V. 106, 450. - 691-
706. 

379. N d k i k Climales at of the exchange 
Meteorol . Soc. - 1983. - V. 61, N 6. 894-907. 

380. N l h G. R. to climale 111odel \Vilh dif
fusive heat Atmos. Sci.-1975.-V. 32, N 1301-1307. 

381. N r t h G. R. Theory of climate Atmos. 
Sci. - 1975. - V. 32, N 11 . - 2033-2043. 

382. N 1. h G. R., h R. F., k 1 J. Jr. 
climale models//Rev. Geophys. Space Phys. -1981.-V. 19, N 1. - 91-121. 

383. N r t h G. R., g 1 J. S h r t D. lhe 
of climate time of atmospheric C02//Cli

mate Processes Climate Geophys. 29. -Maurice 
1984. - V. 5. 

384. h 1 t G. W. in almospheric 
Geophys . .Res.-1986.-V. 91, N Dll.-P. 11845-11849. 

385. h r i g G., d 1 S. Some \\rilh averaged 
clima!e model//Journ . Almos. Sci. - 1978. - V. 35, N 2. - 186-205. 

386. G .. GrLtber Salellite climale 
lheory//Adv. Geophys . - 1983. - V. 25. - 237-304 . 

387. l R s m tt s s n Atmospheric st11t.ist.ics/f 
NOAA No. 5. - .Rockville. Md., 1971. -323 

388. t ll1e balance of ll1e Arc-
tic Geophys . .Res. - 1974. - V. 79, 9. - 1253-1260. 

389. t Vo d r !he observed cycle in 
the almosphere heat over lhe Phys . 

6, 6. - 781-800 . 
390. r t The variabllity of a!mospheric sta-

tislics //NOAA Prof . 8_ S Office. -
D. 1977.-76 

391 . r t GlobaJ almospheric statistics, 1958-1973// 
NOAA Prof . N 14. - Princeton , 1983. - 180 

392. r t i J . Global and 
from observations //Adv. Geophys. - 1983. - V. 25. -

355-490. 
393. r t et al. e\v estimales tl1e in tl1e 

World Oort, S. Ascher, S. Lcvitus, J . 
Geophys . Res . - 1989. - V. 94, - 3187-3200 . 

394. 1 l r i d g G. \V. Global dynamics climatc - systern of 
mum entropy Roy. Me!eorol . Soc . - 1975. - V. 101, 

429. - 475-484 . 
395. 1 t i d g G. \V. feedback to climate //Quart.. 

Roy. Meleorol . Soc . - 1980. - V. 106, N 450. - 895-899 . 
396. 1 t i d g G. W. and Ll1e global climate. 

system//Quart. Journ . .Roy. Meteorol. Soc . -1981.-V. 531-547. 



397. r G. !., s AcliviLies ll1e global blosphere as 
1ecled almospl1eric records//Journ . Geophys . Res. - 1980. - V. 85. N -

4468-4474. 
398. r G. !., s F s J. The global dislribution 

of almospheric dioxide: !. Aspects observalions modeling/ /Jour11. 
Geopl1ys. Res. - 1983. - V. 88, N - 3581-3590. 

399. i l J . The alrnospheric branch of the hydrological cycle and 
climale //Variations of the Global Water Budgel/A. Street-Perrott el al. (Eds.).
Reidel Lo11don, 1983. - 5-65. 

400. i l J . l Physics of climate//Rev. Modern Phy
.sics. - 1984. - V. 56, N 3. - 365-429 . 

401. 11 i 11 i s N. circulations 
associaled 'vith simple baroclinic waves l\vo-level, quasigeostrophic model// 
Tellus.- 1954.-V . 6, N 3.- 273-286. 

402. l l r G. L. el al. Climate cl1ange cloud feedback: lhe 
radiative of lalitudinal redistribution /G. L. Potter , W. Elsaesser, 
1\\. MacCracken, S. Mitchell//Journ. Almos. Sci.-1981.-V. 38, N 3.

489-493. 
403. R t h V. lnleractions bel\veen ice albedo, lapse rate 

cloud-lop feedbacks: analysis//Journ. Sci. -1977. - V. 34, N 12. -
1885-1897 . 
404. R t h V. el al. The response of speclral general circula

tion mode.I lo in radialive processes/V. Ramanalhan, J . Pitcher, 
R. L. Blackmo11//Journ. Almos. Sci. -1983. - V. 40. N 3. -

605-630. 
405. R 11 t h n V. el al. Cloud-radiative forcing climate: results 

from lhe Eartl1 Radialio11 Budgel Experiment/V. Ramanathan, R. Cess, 
F. Harrison el al.//Science. -1989. - V. 243. - 57-63. 
406. R i n s 1 G., i G. L \V i s R. slalistical analysis of total 

dala from lhe Nimbus 4 BUV salellile experiment//Journ . Alrnos. Sci . -
1982.- V. 39, N 418-430. 

407. R i s 1 G. et al. An analysis of lhe 7-year record of SBUV sa
tellile ozone dala. Global profile fealures lrends in tolal ozone//Journ. Geo
pl1ys. Res. - 1988. - V. 93, N 02. - 1689-1703 . 

408. R n i k Tl1e paramelerization of lropospheric lapse rates in 
terms of sllrface le111peralure//Journ. Almos . Sci. - 1977. - V. 34, N 6. -

854-862 . 
409. R k Inl ernally and exlernally caused climate change//Journ. 

Almos. Sci . - 1978. - V. 35. 1111-1122 . 
410. R k Tl1e seasona 1 cycle of snow cover, sea ice and surface 

albedo//Mon . Wea. Rev. -1980.-V. J08, N 267-285. 
411. R k and sno\v-feedbacks and lhe latitudin al and seasonal 

<lislribution of climale sensi tivity//Journ. Atmos . Sci . - 1983. - 40, N 4. -
986-997. 

412. Robocl< Global mean sca level: indicalor of climale change?//Sci en· 
- 1983. - \ !. 219. -996 

413. Rodgers Tl1e radialive heat budget of tl1e lroposphere 
stralopl1ere // Reporl No. Cambridge . Massachuselts . 1967. - 99 

.J 1-1. R k r Cloud -radialion feedbacks in climate model//Meteoro
logis ches 111stitut der Universitat Ilamburg . Large-scale almospheric modelling . 
Reporl N 2. - Hamburg, 1987. - 19 

415. R s R. D. el al. Calculation stalistics derived from level and 
stalion -based analyses during FGGE / R. D. Rosen, D. Salstein, J . Peixoto 
et al.//1\1011. Wea. Rev. - 1985. - V. 113. - 65-88. 

416. R s s C.-G. et al . Relalion behveen tl1e intensity of zonal circula· 
tion of ll1e almospl1ere displacements of llie cenlers of ac
tion //Jollrn . Marine Res. - 1939. - V. 2, N 1. - 38-55. 

417. R u s s 11 G. L., i 11 J . R., s ng L.-C. Seasonal oceanic heat 
lransporls computed f rom alrnospheric model//Oyn . Alrn. Oceans . - 1985. -
V. 9, 253-271 . 

418. R u s s 11 J. 111. inlerim reference model lhe middle almosphere 
'.valer vapar dislribution//Adv. Space Res. - 1987. - V. 7, N. 9. - (9)5-(9) 18. 

419. S 1 t z n Large -scale atmospheric energelics the 
domain//Rev. Geopl1ys. Space Phys . - 1970. - V. 8. - 289-302 . 

420. S 1 t z Climate syslems analysis//Adv . Geophys. - 1983. -
V. 25. - 173-233. 

421. S n k r - R overvie\v of climate models/ /Proc . lndian 
Sci. (Eart11 Pl anet Science).-1986 . -V. 95, N 447-484. 

422. S s m i L d J., t V. Radiation budget of ll1e 
soulhern 11emispl1ere//Meteorol. - 1972. - V. 13, N 35. 

423. S h i f i R. .. R s s \V W. The lnternalional Satellite Cloud 
Climalology Projecl (ISCCP): The Firsl Proj ect of the \Vorld Climale 
Programme//Bul. Amer. Mcteorol . Soc. - 1983. - V. 64. - 779-784 . 

424. S 11 i n The middle almosphere ll1e absence of dynamical 
11eat fluxes//Quart. Journ . Roy. Meleorol. Soc. - 1987. - V. 113. - 603-633. 

425. S 11 I s i g r Equilibrillm and lransient climatic "\\'arming 
ced almospl1eric C0 2//Climate Dynamics .- 1986.- V. 35-51 . 

426. S h s i g i t h 11 J. F. Climate model simulations 
of Ll1e equilibrium cli111a lic response to incrcased dioxide//Rev. Geo
phys. - 1987. - V. 25, N 4. - 760-798. 

427. S h 1 s i g r .. Negative or posiLive clolld oplical deplh feed
back?//Na lLrre. - 1988. - V. 335. - 303-304 . 

428. S h 1 s i g r How lo make models for behaviour of clouds// 
Nature.- .1988.-V. 315-316 . 

429. S h i d S. i k i s R. Climale . 111odeling//Rev. Geo
phys. Space Phys. - 1974.- V. 12, N 447-493. 

430. S h i d r S. W s 11 i g t W. h r v i R. Clou
dioess as cli111atic feedback mechanasm//Journ. Almos . Sci. - 1978. - V. 35. -

2207-222 1. 
431 . S 11 r t et al. Infrared paramelerization and simple climale 

models/O. Short, G. R.. Norlh, Bess, G. L. Clim. Appl. 
Meteorol. - 1984. - V. 23, N 8. - 1222-1233. 

432. S h u t z G t s W. L. Gtobal climalic data for 800 mb, 
400 Janllary . R-915-ARPA . -The R.and Corporation . Santa 

1971. 
433. S h u t z G l s W. L. Global climatic dala for surface, 800 mb, 

and 400 mb: July . R-1029-AR.PA. -The Rand Corporation . Sanla 
1972. 

434. S h u t z G t s W. L. Globat climatic data for surface, 800 mb, 
and 400 April. R-1317-AR.PA. -Thc Rand Corporalion. Sanla 
1973. 

435. S h u l z G t s W. L. Global clin1alic data for surface, 800 mb,. 
and 400 mb: October . R-1425-ARPA. -Tlie Rand Corporalion. Santa 

1974. 
436. S h 1 r u g J ., N w The morphology 

of Antarclic total as seen TOMS//Geop hys . Res. Let. 1986.- V. 13, 
N 12. 1217- 1220. 

437. S 11 r s \V. D. global climatic model based thc energy batance 
of lhe ear!h - almosphere system //Journ . Appl. Meteorol. - 1969. - V. 8. -

392-400 . 
438. S i 111 t J. L u t Surface hca L fluxes from numerical 

\Vealher prediction system//Climale dynamics . -1987.-V. 2, N 11-28 . 
439. S m i l h G. L., s s D. Annllal cycle spatial speclra of Earlh 

emilted radiation al large scales//Journ . Almos. Sci. - 1983. - V. 40, N 4 -
998-1015. 

440. S m r v i 11 R. J., R L. Clolld optical thickness feed
backs in the climale Geophys . Res. - 1984. - V. 89. N 06. -

9668- 9672. 
441 . S t f i k Space time scales of atmospheric variabllity// 

Journ. Almos . Sci.-1981.-V. 38, N 988-1002. 
442. S t h s G. L., m 11 G. G., V d Earth 

radia tion blldgels//Journ. Geophys. Res.-1981.-V. 86, N 0.- 9739-9760. 

265 



443. S t h n s n - G v s D. comparison between satellite -defined 
2nd parameterized land-water differences in emitted longwave radiation//Journ . 
Atmos. Sci.-1982 .- V. 39, N 1163-1170. 

444. S t n simplified radiative-dynamical model for the static 
stabllity rotating almospheres//Journ. Almos. Sci . - 1972. - V. 29, N 3. -

405-418 . 
445. S t n The of large-scale eddies climatic change// 

Journ . Almos . Sci . -1973. - V. 30, N 4. - 521-529 . 
446. S t n Constraints on dynamical transports of energy on sphe

rical planet //Dyn. Atm . Oceans . - 1978. - V. 2, N 2. - 123-139 . 
447. S t n Baroclinic adjustment //Journ . Atmos. Sci. - 1978. - V. 35, 

N 561-571 . 
448. S t 1 s J . Atmospheric lapse regimes and 

t11eir parameterization //Journ . Atmos. Sci. - 1979. - V. 36, N 3. 
449 . S l i 1 1 r D. Empirical relatlons between seasonal 

-changes in meridional lemperalure gradients and meridional fluxes of l1eat// 
Journ. Almos. Sci . - 1980. - V. 37 . - 1708- 1721. 

450. S t n Feedbacks between dynamica1 heat fluxes and tempera
ture structure in tl1e atmosphere//Climate Processes and Climate Sensitivity. Geo
phys. Monograpl1 29.-Maurice E\ving , 1984.-V. 6-17 . 

451 . S\vinbank R. The global circulation during the special observing 
periods of the FGGE//lnlern. Conf. pre liminary FGGE data analysis and 
results Nor\vay, 23-27 June 1980) . - Geneva . ICSU- WMO.GARP, 1981. 

452. 1 j d J . J . et al . Climate of thc Southern Hemisphere . 
V . 1. Temperalures , de\vpoints heighls al selecled pressure levels/J . J . Tal
jaard, L. Crutch er, R. L. Jenne //NA VAIR 50-lC-55.- Washing
!011, D. 1969. 

453. n k .. u n g k W. Energelics a nalysis the 
observed simulaled circulalio11 L1sing ll1rec-d imen sio na l norma1 mode 
expansion/ /Tellus . - 1986. - V. - 412-428. 

454. 1 F. W., D u d h i R d g s D. Proposed 
models for nilrous oxide an d metl1a11e in the middle atmosphere//Adv. Space 
Res . -1987.- V. 7, N (9)49-(9)62 . 

455. The global circulal io11 t11e atmosphere/C. Ed. - London 
Roy Meteorol . Soc., 1969. - 257 

456. Tl1e global c limale syste m. critical revie\v of lhe climate syslem du
ring 1982- 1984. - WMO, 1985. - 53 

457. The global c limate system . Aulum 1984-Spring 1986: World Climale 
Dal a R84/86.-WMO. Geneva, 1987.-8 7 

458. The nalura l of 1974. CIAP Monograph 1. DOT -TST-75 -51 .
Was hingl on. D. 1975. - 1400 

459 . The slralospl1ere 1981. Theory and measurements: WMO Global Ozone 
Resear cl1 and Mo11iloring Proj ec t. Rep. N l I . - WMO, 1982. 

460. 11 u d ! ., s s n S. not e the production of vor
ticity param ete rized cumulus clouds in general circu lation models: Rep. 
N 59. -C limati c Research lnstilule . OSU, OR. 1984. -42 

461 . T omas R. Sub seasonal variabl li ty in the Sout11ern Hem isp l1ere as 
simulaled tl1e OSU two-level atmospheric model//Rep. N 69. -
Climatic Researcl1 lns litule . OSV, OR , 1987. - 88 

462. \V s d R. D., J 11 n s D. R. Tl1e mass angL1lar momenlum 
balance of zonally-averaged global circulalion// Intern . Conf. preliminary 
FGGE dala analysis and resulls (Bergen, Or\vay, 23-27 J une 1980) . - ICSU -
WMO .GARP . Gen cva, 198 1. - 542-552. 

463. 111 1 pole\\ ·a rd energy transporls ll1e 
in l11e Soulhern Hemisphere// Dyn. Atmos. Oceans . - 1979. - V. 4 -

57-64. 
464. r n l h .. 11 r i s l J. Global fluctuatio ns in the dislri

bulion of almospl1er ic mass// J ourn. Geophys . Res . - 1985. - V. 90, N D5.
P . 8042-8052 . 

465 . l h h r i s l J . 1 s n J . G. Glob a l a tmo sphe ric 
mas s, SL1rface pressure, and wa ler var ia tions// Journ. Geophys. Res . -
1987. - V. 92, N 012 . - 14815- 14826. 

266 

466. s n i s 1 s n r J . Testing the g1oba1 warming hypoth es is// 
Geophys . Res . Lel . - 1989. - V. 16, 8. - 795- 797. 

467.Tuck F. Depl etio n of ozone//Nalur e.- 1986.- V. 321.
729-730 . 

468. u k r J. et al. Relalion ship between almospheric varia 
satellile-derived index//C. J . Tucker, I . D. 

R. Gammo n//Nalure . - 1986. -V. 319. 195-199 . 
469. V d D 1 lhe role of cloud amount in 

balance model of lhe Earth's c limal e/Journ . Atmos. Sci . - 1980. - V. 37, N 5. -
939-946. 

470. V i n i k v G i s L LI g i Empi
rical dala conlempopary global climale cha11ges pre cipitalion)// 

Climate Res . - 1990. - V. 3, 6. - 662-677. 
471. V d r r l Ne\\ 1 es limale of annual poleward 

Northern Hemisphere Phys. -
1973. -V. 3, N 2. - 169- 172. 

472. W 1 s h J. J 11 s analysis Arclic sea ice fluclua
tions. 1953-77//Journ . Ph ys. Oceanogr.-1979 . -V. 9, N 580-591. 

473. W g W.-C., R s s \V W. M.-S., W 1 f s n Clim a le 
sensitivily of radialive -convecli\·e model \Vilh cloud feedba ck// 

Almos . Sci. - 1981.-V. 38, N 1167-1178 . 
474. W S. G., S h n i d r S . simulation as test 

in lhe of Budyko - Sellers zo na l climate mo
del//Journ . Atmos. Sci. - 1979. - V. 36, N 8. - J 377- 1391. 

475. W s W. h 1 G. mod el expe
riments on the climatic effects due to and quadrupling of carb on 
dioxide concentrations//Journ. Geophys. Res.- 1983. - V. 88. - 6600-6610 _ 

476. W s 11 i g l n W. i\\ h 1 G. Climate sensilivity due to in 
creased experiments \vith coupled atmosphere and ocean general circul a
lion mod el//Climale Dynamics . - 1989. - V. ! , N 1. - 1- 38. 

477 . W t s n R. Atmospheric ozone/ /Effecls changes in slratospheric 
ancl global climate. V. 1.: Overvie\V . - U. S . Environ111ental Agency. Wa 

shinglon, D. 1986. - 69-82. 
478 . W i J 11 n s D. R., w s d R. D. Seasona 1 dislribulions 

diabalic heating during lhe First GARP Global - 1983. -
V. N 4. - 241-255 . 

479 . W i k m n 11 v i n R. The observed and 
atmospheric seasona] cycle . Part 1. Global \Vind field 111odes// Jour11. Clim . -
1988. - V. 1, N 3. - 265-289 . 

480. W n d 1 G., g s h i m lnter -relalions bel\veen lhe Arct ic 
sea and lhe general circulation of the almosphere //Journ . Glaciol . - 1987. - V. 33, 
N 173-176. 

481 . W t h r 1 d R. S . The effe c ts of cl1anging the solar 
constant on U1e climate of general circulation model/ /Journ . Atmos. Sci . -
1975. - N. 32, N 11 . - 2044-2059. 

482 . W l h r 1 d R. 11 S. Cloud cover and climate sensilivity // 
Journ . Almos. Sci. -1980 . - V. 37, N 7. - 1485-1510 . 

483. W l h 1 d R. 11 S. investigation of cloud cover 
in response lo thermal forci11g//Climatic Cba11ge. - 1986. - V. 8, N 1. -

5-23 . 
484. W t h 1 d R. n S. Cloud feedback pro cesses in gener al 

circulalion model/ /Journ . Almos . Sci . - 1988. - V. 45, N 8. 1397-1415 . 
485. W h i l G. Clima\ic feedbacks calculated salellite 

GFD Summer Program otes . Woods Hole Oceanographic Jnstitution. -
Woods Hole , 1976. 

486. W h i t 1 k r L. n L. Geograr.hical and seasonal dislri
bution of Norlh American cyclogenesis , 1958-1977 //Mon . Wea . Rev . - 1981. -
V. 109, N 11. 2312-2322 . 

487. W h i t t k L. n L. Allas of Northern Hemisphere ex
tralropical cyclone activity 1958-1977 . - Depart . of Meteorology . Univ . of Wis 
consin , 1982. 

267 



488. \Vilcox R.. W., Nastrom G. D., Belmont D. Periodic varia
iions of !0!<11 ozone and ils vertical distribution//Journ. Appl . Met . - 1977. -
V. 16. - 290-298. 

489. W i 11 i m s G. The of global l //Cli-
mate - 1988 . - V. 2, N 4. - 205-260; Il//Climale -
1988 . - V. 3, 2. - 45-84. 

490. W i 1 s i t h 11 J. F. climate 
\vilb global climate model simple ocean //Journ. Geo· 

phys. R.es. -1987. - V. 92, N Dl 1. - 13315-13343 . 
491. Winston J. S ., Gruber et al. Earth-almosphere radialion 

data June 1974 - February 1978. V. 2. - NESS Meteorol. Sa · 
tellite Lab . Washinglon, D. 1979. - 324 

492 . W l 11., n g r m d S. Delermination of the 
J1eat-lransport coefficicnl in climate models extremization 
entropy Atmos. Sci. - 1988 . - V. 42, N 2. - 189-193. 

493 . Z i s 11 k S m i 111 J . The climalology of cyclones and anli· 
over Norlh America environs for January 

July Wea. R.ev.-1980 .- V. 108, N 387-401 . 
494 . Z w 11 J ., r k i 11 s L., m i s J . 

sea ice changes carbon dioxide/ / Science. - 1983. - V. 220, 
N 4601. - 1005-1012 . 

495. Z \V 11 J . el al. sea ice, 1973-1976: salellile passive -
:rnicro,vave observations/H . J . Zwally, J. Comiso, L. Parkinson et al. -
N SA SP-459. Washington, D. 1983.-206 

47 
11, 85 

233 
- 213 

105 
33 

124 
47 

34, 70 

37, 122, 177 
105 

24 
43 

21 
224 

- 224 
115 

14, 32 
- 14, 32 

20 
26 

115 

41 
190 

14 

63 

52 
24 

57 
60, 99 

- 18 
- 99 

44 
- 128 

33 
105 

105, 182 
152, 161 

137 
57, 

190 
-
- 57, 190 

124 
45 

38 
114, 123 

- 114, 123 
- - 129 
- 115 

26, 164 
52, 130 

30 
55, 153 

26, 1 65 

8 
- 51 

33 
67, 

152 
35 

-
35 
- 35 
- 35 

128 
152 

48 
- 34 

269 



14, 139 
- 15, 38 

32 
11 

- 11 
105 

60, 71 
- 60 

148 
38 

- 34 
190 
45 

38, 244 
11 

71 
114 

159 
52, 152 

22, 181 
152 

71 
- 38 
- 19 
-

116 
12 

- 36 
116 

- 103 
177 

77, 145 
152 

30 
35 

57, 190 
- - 34 

41 

47 
190 

104 

17, 123 
24 

161 
- 221, 229 
- 20 
- 233 

- 105, 122 
129 

12 
- 12 
- 12 

9, 33 

228 
21, 228 

- 21, 228 

. . . . . ............... , 

1. 

I .l . ... . .. . 
1.2. ... . 
1.3. 
I.4. . . . . . . 
1.5. . . . . . . . 

11. 

II.I. 
. . . . ............... . 

II .2. . . . . . . . . 
II .3. 

. . . . . . . . . . . . . . . . . . . 

111. 

III.l. ... 
111.2. . 
111.3. 

. . . . . . . . . . . . . 

IV. 
... . . 

IV. I . . . . . 
lV.2. . . ... 
IV.3. 

V. 
. 

V.I. .. 
V.2. .. 

. . . . . 

. 

3 

8 

11 
35 
41 
44 
47 

51 

59 
71 

79 

114 

114 
123 

130 

137 

139 
180 
200 

215 

215 
238 

246 

247 

269 



CJJ( 

CoJ 
C pt 

71 

116 

1848. 24.12.92. 21 .04.93. 60 1/1•· 
\. 17,0. 17,0. 

20,10. 500 
199397, 38. 

8 
190000. r. 6. 


	012
	123

