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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] 

6 No 244 
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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 
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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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;J 11 llo 
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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 = -

105 



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 
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(J:9,8) ( ±27' 7) (±24, 7) (±33,7) (±37,2) (±39,0) (±18,9) (±176,4) 
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-4,7 -13,1 11,5 -43,1 14,8 -4,4 15,5 -23 ,4 

( ± 10,4) ( ±32,4) (± 56,2) (±69,0) (±77 ,3) ( ± 70,5) (±60,3) ( i_346 ,5) 
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1,8 6,9 2,3 -4,0 -4. ,4 -9,3 14,4 7,8 

( ± 4,9) ( ± 6, 1) (±4,2) (±5,3) (±8,2) (±12, 1) (± 8,4) (±26, 7) 

r 0,08 0,23 12 -0,16 -0,11 - 0,16 0,34 0,06 

1 6,2 -11,8 - 4,l -0,1 -3,5 17,5 3,9 

( ± 5,3) ( ±8,2) ( ± 9,4) ( ± 15,6) (± 14, 1) (±13,5) (±9. 7) (±53,7) 
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1,0 1,5 5,5 15, 1 10,5 
(±0, 7) {± 1,2) (±1,5) {± 2,9) (±112,6) 
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IV.3.2. 

dP, /dn 11 

... 

1 

1 1 1 1 
85- 80 80- 75 75-70 70- 65 65-60 
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dPr /dn 1 9,5 

1 

18 ,5 

1 

-7 ,8 
1 -26 ,0 1 85,2 1 

61, 1 

1 1 

81,9 

1 

26,7 
(±4,0) (±3,9) ( ± 4,7) (±20,3) (± 17 ,5) (±8, 1) (±6,2) (±5,2) (±26,2) 
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-0,50 0, 16 
-0,20 -0,13 
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-0,68 18 0,75 -0,31 -0,83 -0,87 -0,65 -0,62 0,07 
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