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1 C'"kQwJ~1.1 4mBRV?N/+
4mBRV1,Qw7F$k3HKOaF$U$?NO, jG#d&D'
i9+dJLydia Ceraski "k$O TserasskayaKG"k (1). D$G, 3
N1,E$K.H@k$K.r+jV93H,sp5l (2), 70k&(
M\<JSigurd EneboK,\7$Q,kLr/=7?. =3GO, E$w
YK.H@k$wYK.,r_K+ilk3H, ^??QwY,Kd+K
Q=7F$kMR,, OC-jH(5lF$k (3). 4mBRV?H$&F
S>rH$Oa?Nb(M\<G"k (4).
O<m<&7cWl<JHarlow ShapleyK,, 1N.0KhkQwH$
&M(rs(9kJ0G"k+i, (M\<O4mBRV?rWBY<?
?Hw?1H7FM(F$k.
=Ne, 4mBRV1H, =lKw?pBR1, .QBV1NQwr\7
/4Y?NO, ds&U!sG"SkHJJan van der BiltKG, 3N~|,
`O_i?Qw1HN`wr0,KV$F$k (5). 7cWl<O 1918/
N@8GO, 3liN1r1U'$IKw?1H7F7CF$k (6). ~
|,;$3HH, RHDRHDNwYKgN0e@1r+lP, 1U'&
9BGk??KwF$k3H, ^?, 7cWl<,, QwKT,'-,+i
lkN,.01Np\*JC'@HM(F$?3H+i, 3&7?=GK
jC?NG"m&.
4mBRV?r\7/4Y?NO\j9&2i7bt#CAJBoris Gerasi-movi
h "k$O Gerasimovi�
KG"k (7). wYK.KE$K.JgK
.KH=l[IE/J$K.J{K.KH,"j, =l,r_K=lk3
HKD$F, `O, "k~|N60H, =Ns,NlN~|N60H,EJ
jgCF88F$kNGOJ$+HM(?. 3NM(,G**KN'5l
k^G, BK7=/NPn,,WG"C?. J*, ="~eNQw1mg
\?T8tO, qb/#eGN}3+i`NEvK[IsH(lF$J$.
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1.2 =_NjA

Qw1mg\?JGCVSKGO, 4mB RV?Qw1r!Nh&Kb@
7F$k.
V0B}~60r7F$k6p1G, =N9Z/Hk?OwYKg~KOF?J$7OG?G, wYK.~KOK?+iM?G"k. wYJ~N
C'O, E$wYK.JgK.KH=l[IE/J$wYK.J{K.K
,r_K=lk3HG, K.~N@k5OQ=7, gK.H{K.H,r
e9k3H,"k. wYKgHgK.HNVNwY9O, BkyiG 3J
$7 4yKJk3H,"k. z-3/gK.NVN~VVVOLoU)<
^k~|Jformal periodKHFPlk,, 30|+i 150|NVK"k. 3
N?NQw1KO, 5iKRVA?HRVB?H$&[JC?C'r(91
,"k. W
A,NV0B}~60r7F$kWH$&b@O, }@GNraGQ,
GNC'GOJ$h&K68ilk. 7+7, '"k$O9Z/HkNQ
,GO, =L,b9KJCF$k~|H, @k$~|H,[\lW7F$
kNG, 0B}~.0H@$ZCFh$G"m&. =&M(kH, 3lb
Q,*C'H$&3HKJk. !NV6p1WH$&NO, 9Z/Hk,
=LEO,@[Ni,Nl"k$O=lJ<H$&C'r(7F$kH$

&U#G"k. 7N*}XGO, 6p1H$&==O, 1N>BNg.H
>AKOXoj,J$NG"k,, lgoN@8Gb, =3,"$^$J
@8,"k.
4mB RV1GO, ?QwYNKd+JQ0,+il?,, =&7?Q
=,+ilJ$1b"k. 3N3H+i, Qw1mg\?GO, ?QwY
NQ07J$1r RVAH7, Q09k1r RVBH7F$k. RVBNe
=*J1O, lQCB U1G, ~| 1,500|xYNKd+JQ0,+il
k. 3N?N1KD$FO, 3NN<HNGeG(lk.
*h=.01O, QwJ~KT,'JQ0,"k,, 4mB RV?OT
,'-,x7$. =NcH7FbBR1NQ,kLr(9J^ 1K.3



^ 1: bBR1NQwJ~. 1979/f"+i 1985/Kjkssi|VNQ,
kL,(5lF$k. 3NkLO|\Qw1Q,T"AJVSOLJKG/=7F$
kbNG"k.
3N1O RVAK,`5lF*j, ?QwYOQoiJ$H5lF$k.
7+7, QoiJ$NOKgwYG"CF, K.wY, 6yixY+i 8.5
yixYNVrQ09kNG, 7)K$(P?QwYljHO@$q$.
7+7, lQCB U1NwYQ=J^ 5KHfYlP, N+K=NMRO
g-/[JCF$k.
= 1K@k$4mB RV?1rG2?. ~|OU)<^k~|G, 9Z
/Hk?N-ff, IO6p1NC'r}D3Hr(7F$k. IaO=N
fGbCK=LEO,.5$3Hr(7, IbO=LEO,ddg-$3H
r(7F$k.
9Z/Hk?,6p1NC'r(93H+i, 4mBRV?OdPyi
,b$J@k$KH$&mr,, lgHNVGb7P7P8:k,, 1K
=LEO,KaF.5$H$&3H@1,, 9Z/HkNC'+iNil
kNG, dPyi,I&+O9Z/Hk?+iO,+iJ$.4



= 1: @k$4mBRV?N1
1 @k5JyK ~|J|K 9Z/Hk?

bB R 4.2 - 8.6 147 G0Ia - K2JM3KIb
lQCB U 6.1 - 8.8 91 F8Ib - K0IbJM2K
Xk/l9B AC 6.9 - 9.0 75 F2Ib - K4
.QB V 8.1 - 9.5 76 G4 - K3JM2K
pB R 8.0 - 10.4 71 G0Ib - G8Ib
4mB RV 9.8 - 13.3 79 G2Ia - M2Ia
33KG2il? 5DN1N&A, lQCB U, pBR, 4mB RVN 3
DN1O RVBNC'r(7F$k. 3liN1N?QwYNQ0N~|
O, =l>lsi^4|, i4||, is4|G"k.
4mBRV?1NQwKD$FO, a/+Jj}r,JsG-F$kN
G, Rp7?$3Hb/J/J$. 3NN<HGO, ^:1U'&9BG
k??1HNX"KD$FM(, 4mBRV?1,1U'$ITBjSK
"k3HrN+ak. !K.NOXO?N&fkLKpE$F, {K.N
-ArM(k. GeK, RVB?KD$FNa/N+}rRp9k.
bB R1K+ilkh&J6}NQ0d, =N>NCjKD$FO, L
NN<HG(lk.2 4mBRV?1O1U'$I+2.1 ~|wYX8

4mB RV?1r}r9keG, 0HJC?Q,O, ?H$CFbg^
<is1@Ng,O,wG~|wYX8,N'5l?3HG"k. 3N3
HKD$FO, N<H No. 2G-R7?,, =3GG2?^rFSG2k
J^ 2K.
4mBRV?KD$FO, z-3/wYKgN~VVVrNQ9klg5
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^ 2: ?$W II1U'$IN~|wY. g^<is1@N 33DN?$W II1
U'$IN~|HwYr(9. u]O5wBW?, r]O4mB RV?NQw1
r(9. #4O~|NPtG, ~| 20|JPtG 1.3KNH3mG, 5wBW?
H4mB RV?H,,+lF$k. D4OBkdPyiG"k. etN �uO,
18/g^<is1@N1U'&9BGk??1N~|wYX8r(9.
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H, z-3/<$wYK.N~VVVrNQ9klgH,"kNGmU,
,WG"k. ^ 2GO, U)<^k~|9JoAeTrQ$F$k (8).
^KOfSN?a, g^<is1@N1U'&9BGk??1N~|w
YX8r(7F"k. 4mBRV?1hj~|N;$&K,[9k1U'
$IO, 5wBW?1G"k.
g^<is1@NQ,kLKhj, 4mBRV?Qw1,1U'&9B
Gk??HfYilkQw1G"k3H,N+ail?. J*, >J57
JNoriyuki MatsunagaK?AO, eu1DN4mB RV?1rQ,7, ~
|wYX8,, g^<is1@N1H:lF$k3HrX&7F$k (9).
,'-N37$Qw1Nlg, ~|hjKO*j*jm9,<&NG, e
u1DN1NQwr"3*KFk9k3H,>^lk.2.2 HR^eGNLV
~|wYX8,N'5l?3HKhj, HR^eGN4mB RV?1N
,[bh&d/N+ak3H,G-kh&KJC?. =3G, 9Z/Hk
?HdPwYHr#4HD4KhC? HR^rA/3H,D=KJC?
J^ 3K.
~|+idPwYraak?aKQ$?NO!NX8G"k.

BkdPyi = 1:34 � 3:07� logJ~|K (1)
Q$?NO, J08g<8&Wl9HsJGeorge W. PrestonKi,Q
,7?1N&A+i, `i,fS*LoN1Hw?9Z/Hk?r(9H
7? 13DN1NG<?G"k (10).
N<H No. 3N^ 1 KG2F"k1U'&9BGk??N1N,[H
fYF+kH, wYKg~, 9JoAGbD/JC?~N HR^eGNL
VO, 1U'&9BGk??GO F?NV$}G, 4mB RV?GO=l
hjbc9&K6_7F$k. Gbg-/[JkNO, wYK.~9Jo
AGbV/JC?~G, 1U'&9BGk??GOG?NC'r(7F$
kNKP7F, 1Khj[Jk,M?NC'r(9^G=L9Y,<,C
F$kbNbvD+"k. 7
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^ 3: 4mB RV?Qw1NHR^. #4O9Z/Hk?. D9N1O>~G
(5lF$k. 8<,wYKg~, &<,wYK.~N9Z/Hk?r(7F$
k. 3N}N1N9Z/HkKO, LoN1HO[JC?M9JC',"j, 33
G(5lF$k?N8`*JbNHO18GOJ$. D4OBkdPyiG, g
^<is1@N~|wYX8rxQ7F~|hj3$?.
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^ 1KG2F"kbBR1NQwJ~r+kH, wYKgN@k5O[
\ljG, wYK.N@k5O+JjQ07F$k. wYK.O, 1ND
%NkL, =L9Y,<,k3HKhCFb?i5lkNG"k+i, =
N~9ND%NqgG, wYK.~N9Z/HkNC'b+JjQ07F
$kHWolk. 1KG-J-Ar(9C'H7FO, wYKg~N9Z
/HkN},, wYK.~N=lhjb,vG"kHM(ilk. =&9
kH, 4mBRV?N1O, 1U'$ITBjSK07F$k,, =L9Y
Oddc/, 1U'&9BGk??N1KfYF, hjg-/D%9k-
Ar}CF$kH7Fh$G"m&.
9Z/Hk?,LoN1H+Jj+1%l?C'(91O, C[ F?

JFp?KK,`5lF$k. 3liN1r, LoN F?H18h&K^K
(9H, 1U'$ITBjSND&KO_@7F7^&. GaGb, 4m
BRV?NHR^eGN,[r, 1U'&9BGk??NV&KA$F$
kc,+ilk,, wYK.~KE_rV$FA$F$kH$&3HG"
m&. ^?, &<,jKA$F$kc,+ilk,, ^ 3GO, =Nh&K
O+(J$. +JjJ0N@8rrjjK7?bNHWolk.3 wYNgK.H{K.3.1 &6

4mBRV?NC'O, ?H$CFbwYK.K, E/JkgK.H, "
^jE/JiJ${K.HN 2o`,"k3HG"k.
2i7bt#CA,M(?h&K, gK.NfVK{K.,4^kwY
J~NAO, "k~|NgJ60H, =N>,N~|N60H,, EJj
gCF$kMr[/5;k. 1U'$ITBjSN1N=$rW;7, p
\M0N~|H, h 1f60N~|H,, 1 : 2KJklg,"k3Hr,
B]K(7?NO, ]bwJMine TakeutiKH*<D's&T<?<;s
JJ. Otzen PetersenKHG"k (11).
3NbrB]N4mBRV?K,Q7h&H9kH, ~|,9$1Od
PwY,@k$H$&-A,|T5l?. H3m,, 3N&6bKhkW9



;,/=5l?v~O, 4mB RV?N~|wYX8O, =Nh&KJC
FO$J$H$&@8,"j, Q,H}@,)$cC?^^G7Pi/N
/n,Pa7?. 3Nb,G**Ku1~lil?NO, g^<is1@
N4mBRV?N~|wYX8,N'5lF+iG"k.3.2 .NOXO?

.NOXO?Khk4mBRV?NQwNF=KGiK.y7?NO"
sIl$&U)<-sJAndrei B. FokinKG"k (12). v~NERW;
!N=OrM(kH, W;K+Jj~VN++C?O:G"k. 3N&f
O, Q,5l?=L9Y, =LEO, 1N=$N}@+idj5l?ALr
H_go;, gK.H{K.r+jV9QwrF=9k3HKhj, 4m
B RV?1,INh&JQw1G"k+r, p\*Kr@7?bNG, 4
mBRV?1N&fH7FOh|*JbNG"C?.
U)<-sO, 1NAL,@[N 0.6\, 1NdPwYO@[N 3i\
+i 7i\NOONO?rP]7?. 3NwYO, ^$J9 4y+i^$
J9 5yKjv9k.
U)<-sNW;O, ^?, &6br"U1kbNGb"C?.
33G, Qw1N<H No. 4 GQ$?.NOXO?G, 4mB RV?1
NtM7_el<7gsrTC?crJ<K(=&.
M(}H7FO, 4mB RV?1O1U'$ITBjSK"kH7, w
YQ=NT,'-,x7$NO, =LEO,.5$+iG"m&Hdj9
k. 11=$N}@+i, ALO@[N 0.6\H9k. 3Nh&KALr
>j9kH=LEOO1U'&9BGk??1hjb+Jj.5/JkN

G, +JjT,'JQ0r9kG"m&HM(ilk.
cH7F= 2KG2kh&JWGNO?N-Ar4Yk3HH9k. 3
N1N>BO@[N 72\, =LEOO@[Nl|,NlG, 1U'&9B
Gk??N1KfYF5iK.5$. W;O, 1r 162DNeLK,1F
Jail?. P.N3HOM(F$J$.
jOaK, D%}LN6},KaF.5/, =N~VQ=,59J~G10



= 2: .NOXO?NWG
AL @[N 0.6\

dPwY @[N 3100\
=L9Y 5100Y
=XH. eG 70Q<;sH

Xj&` 28Q<;sH
=93H,G-kH$&>jG, 3NO?N.0rW;rn_k. 3NO
?G=5lkh&J1GO, =La/GO$NN)Y,KaFc$NG,
.N\0KhkD%}LNzL,x7/, .N\0r5k7?awN:Y
,KaFc/Jk. =3G, .N\0rM8K~l?D%}LN~|r+
kH, p\60M0N~|O 54|G, h 1f60M0N~|O 29|HJ
j, =Nf, 1 : 1.9KJk. 3lO, hK-7?&6,/-kD=-,b
$NG, 4mB RV?Kw?Qwr(93H,|T5lk.
B]KtM7_el<7gsrTC?kLr^ 4K(9. .N\0rM
8K~l?y.6}G@il?p\M0GN~|,**h= 54|G, C
Gt(kH 466|CG"C?,, =lKa$~|GO?OD%}Lr+j
V7F$k. 4mB RV?N1K+ilkh&J, {K.,wYQ=K=
lF$k.
^NeJK(7F"kdPwYNQ=O+JjT,'G"k. puG(
7?;~VN:wO, O?N=LGWbH,88F$k3HKX87F/
-F$k. 3Nh&J;~VN:w,, WbHLNzLrW;GOM(K
~lF$J$3HG/45lF=lF$kN+, B]KO"3,wr9l
P3Nh&J;~VN:w,"kN+, h/,+iJ$. .5JQ0r5
k9kH, gK.H{K.r+jV94mBBRV?NQwr7F$kh
&K+(k.
^NfJK(7F"kO?N>BNQ0H, dPwYNQ0HrfS9
kH, {K.r4s@sDNwYKg,, D%7DD"k~|K/-F*
j, gK.,O?N}L7DD"k~|K/-F$k. D%7DD"k~11
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^ 4: ALN.5J1U'$IN.NOXO?. e+idPwY, O?Ne
LN>B, eLVNNQNQ=r(9. #4O~VG, 1LJi|CG"k. dP
wYN\YOyiG, 6}O 1yeG"k. puO, O?N=La/G88?W
bHKhk;~VN:wr(9. eLN>BNeOb&+it(F 156V\Ne
LN>B, ?sfNg-J@O, CjNeLGOJ/, =N~9NweN>B, <
Ob&+it(F 45V\NeLN>BN~VQ=G"k. \YO, E_~Nwe
N>Br 1H7F$k. eLVNNQO, b&+it(F 156V\H 45V\Ne
LHNVNNQG"k. 1LOE_~NNQr 1H7F$k.12



K@k/JkH$&1U'&9BGk??d, WBRR?H`w7?X8
G"k3H,,+k.
fJN^GO, b&+it(F 156V\NeLN>BNQ0H, weN
LVH, b&+it(F 45V\NeLN>BH,A$F"k. $:lbz
-3/gK.NVN~|JU)<^k~|KGQ0r+jV7F$k. m
\9Y-3HO, b&NeLN0-KO, {K.Kjv9kQ0O+il
:, O?r=.7F$k*ANgt,O, U)<^k~|GD%}Lr+
jV7F$k@1G"k.
^ 4K(5lF$kb&+i 45V\NeLO, Gb}L7?~KO9
Y, 25|Y^Ge,j, GbD%7?~KO 6iY^G<,k. 3NeL
N>BOE_~KfYFD%~H}L~HGO, =l>l 50Q<;sH
a/bQ07, 3NeLNb&NNQNQ0O 10\KbJk. 1U'&9
BGk??dWBRR?KfYF, D%}LN,O,KaFg-$.3.3 {K.

^ 4r+kH, wYQ=GO{K.,+ilkNK, O?NbtGO=
lKP~9kQ=O+ilJ$. GO, {K.O?K/x7F/-F$k
NG"m&+. =lr+k?aK, 33Ghje2? 2DNeLNVK"
k*AN)YNQ=r4YF_h&.
^ 4N<JK(5lF$k, b&+it(F 156V\NeLH18/b
&+it(F 45V\NeLHNVNNQN~VQ=r+kH, wYQ=
NgK.KP~9k@FJNQN:/HOLK, wYN{K.KP~9k
NQN.,OJ:/,+ilk.
1NweN90b&N9Y,e:9kH, 3Nt,NNQ,D%9k+
i, 1,@k/1-, =Nt,N9Y,c<9kH, NQ,L.7, ^?1
bE/JkH$&X8,33GO+ilk.
h 1f60M0ND%}LGO, 1Nb&KfYF, =LN90b&G
NNQQ0Ndg,g-$NG, h 1f60NM0,, p\M0N60H
N&6Gz-/35l?~K, 3Nh&J4mBRV?NwYQ=,+i13



lkNG"k.
.NOXO?NW;NkLO, gK.O14NND%}LN0-HX8
7F88F$k,, {K.O1N=LNQ0KhCF88F$k3Hr(
7F$k.4 lQCBU1NJ>4.1 RVBO)"1
e=*J RVB?N1G"klQCB U1NwYQ=r^ 5K(7?.
~|s 90|N4mB RV?NQw,+jV5lF$k,, =N?QwY
,+JjE/JCF$k. 3N^K(5l?~|O?QwY,E/JCF
$k~|G, d,F?QwYOJ0N@k5Kak. lQCBU1Nlg,
3Nh&?QwYN}:,s 1500|N~|G+ilk.
N<H No. 5G-R7?h&K, +7*Z"B TU1JI;~|N1
U'&9BGk??1O, sDN[JC?~|N.0,1lN1G/-F
*j, =NkL, 6}K9jHFPlkQ0,88F$?. lQCB U1
Nh&K?QwY,Q09k RVB?NQw1r, +7*Z"B TU1H
1MJ=],/-F$kH7Fb@7h&H9kn_b"C?.
7+7, 2o`N[JC?M0N.0,1~K/-F$kH$&bNG
bW?*J$qO, ?QwYNQ0,g-9.k3HG"C?. U)<-
s,, r;BDF1rcKs2F8+7?D@ (12)r, 33GOlQCBU1rcKHCFRp7h&.
^r+kH, 3N1N?QwYO 1977/>P^GO 6yhj$/i+
E$xYG"k. =l, 1977/v+iO 7.4yxYK+(k. 3N9O/
JaK+QbCFb 1.2yK#9k. 3lO, |MN(K9;9kH, 3\
Nc$G"k. ?QwY,@k$|VbE/JCF+ib?Q=L9Y,
QoiJ$NG, 3N@k5NQ=O=LQNQ0KhkH7J1lPJ
iJ$. ?Q=LQ, 3\Q=7F$k9lP, ?Q>BO 1.7\QoC
F$k3HHJk.
?Q>B, 1.7\Q=7F$kJiP, ?QwY,@k$|VO, E$14



^ 5: lQCU1NQwJ~. lQCB U1O, ?QwY,Q09k3HGN
ilF$k. 3N^K(5lF$kNO, ?QwY,@k$uV+iE$uVX
H\T9k~|G"k. 4/[I~|G, ?QwY,@k$uVHE$uVHr
}|9k. 3NQ,O|\Qw1Q,T"AJVSOLJKG/=7F$kbNG
"k.
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|VKfYF, ?Q)Y, 5.2\b$H$&3HKJk.
.0Qw1GO, ~|)YX8,.j)DNG, 3Nh&J?Q)YN
Q=,B=7F$kJiP, U)<^k~|, 2.3\;/JiJ1lPJ
iJ$. 7+7, ~|N=Nh&JQ0OQ,5lJ$+i1N?Q>B
KQ0OJ/, ^?, =L9YN?QNQ0bQ,5lF$J$NG, ?Q
wYNQ0O)KhkHM(k[+J$.
3&7F, RVB?NQwNb@O, l}N1,4mBRV?G"k)"
1H7F, I&}r9k+K7\il?.4.2 I<JDuN@

lQCBU1N9Z/Hk~N:lrQ,7?kL, N+K"1Nl}
G"k3HON+ail?. H3m,, 3N1,x>0;Nj0&Kh?
~K, ?QwY,E/JCF$k3H,,+C? (13). LoN)"1GO,
#5lk1,0;N~3&&K"k~KE/Jk. 3lKfYkHu7O
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Orhj,$F, d?$GN3RN@,"kHM(lP, Q,O&^/b
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3Nh&J@rD/ky.GN3RO, "1O+i|P5l?bNG"
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N?QwY,E/Jk=]O, hs/7:D[Jj, ~KhCFO7Pi16
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IN1,4mB RV?K09k+KD$FO, *j*jD@,"k. 8
g<8&&)<i<9?$sJGeorge WallersteinKO,VXls&=<d<&
[C0JHelen Sawyer HoggKH;7j"&Z$s&,]7-sJCe
iliaPayne Gapos
hkinK,4mBRV?K,`7?NJi, =lO4mBRV
?JN@. J<Mik&b<?<:,3NVO7\l<@H$&NJi=
lO7\l<JN@. KWHRYF$k (16).
7\l<H$(PNdftN?$FqNhQVG"k,, 7P7PbG
kA's8,Tol, 1920/eHGaHGOwFbwD+L0QHJCF
$k. =lGb+0Vr=$7F$kqR,7\l<@H7FdCF$k
+iKO, 7\l<Kc$J$.
4mBRV?H$&,`,G-?"H=_HGO, Q,kLb_Q5l,
Q,jJb?MKJj, NNjA,@ULj"FO^kHOBiJ$+b
NlJ$. 7+7, rK*KA.5lF-?Qw1,`r, IN`\,I
&"FO^k+"FO^iJ$+G, $A$AQ(k,W,\vK"kN
@m&+. &)<i<9?$s,RYF$kNO, =&$&U#G"m&.
rK*KA.5lF-?Qw1N,`rQ$J$o1KO$+J$7, Q
$kHJlP, 3&djZiJ$HD@,J^J$H$&3HO"k.
33G&)<i<9?$s,>0rs2F$kXls&=<d<&[C

0H;7j"&Z$s&,]7-sHO, Fq, +J@Ghv7?w-78
XTG, Qw1Q,N,nGg-JHSrs2?. XlsO 1905/K8^
l 1993/K4/JC?. dNEvKe\7F<r]1F:$?3HO86
:lJ$G"m&. ;7j"O 1910/8^lG 1979/K4/JC?. d
O*q$9k!qOJ+C?,, dN8UNlMG"kk6:4JYusukeHagiharaK+i=NEvVjr0+5l?bNG"k.
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y.6}r>j7?lgN}@*~|

D%}LN6},KaF.5/,=N~VQ=,59J~G=93H,G
-kH$&>jGT&, lgHNVGO~AawJlinear approximationK
HFPlk. ~AawGb, 4mBRV?1NO?NlgKO, =N>jN
hj}G+Jj[JC?kL,Gk.
FeLNVGN.N.l,, E_7F$klgH1MJ^^G"kH>
j7FT&W;r~AG.awJlinear adiabati
 approximationKHFS,
lgN@8GO LA JIH,-5lk. 3Nh&JawNbHGO, 3N
N<HG7C?.NOXO?KNlgKO, D%}L,p\M0NlgK
O~|, 102|HJj, h 1f60M0NlgKO~|, 23|HJk.
>}, 18~AawG"CFb, FeLNVGN.N\0,"kH9k
awr, ~AsG.awJlinear non-adiabati
 approximationKHFS,LNA Nh&K,-5lk. 3Nh&JawGW;9kH, ~|O=l>
l 54|H 29|HJk. c$Op\M0NlgKx7$.
3N3HrX&7?]b?AN&f,"k (17). 3Nh&J.N\0N
h7KhCF}@*~|Kc$,8:k!=KD$FO,jnxyJToshikiAikawaK,&f7F$k (18).

Qw1N<H No. 6 4mB RV ?Qw12008/ 6 n
x.+3&fj
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