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I.

O ó u j f O n  m e o p i n  o m H o c u m e x b u a d o  d e u m e n i n .

G ff
5- FFoKaaaBuiH TaKHM-b o6pa30M'b PHHcMarii-iecKOo n AnoaMHiecKOe 3Haqenie Hafi^CHiiuxTj <i>opMyai, oGnanłM - 

CHOBa K-b ypaBHeHiaM'b, BtipajKaiomma-b y cm u m a AtHCTBHTCJibHaro nepeM tiycn ia  pHCTeaiw iwaxepiajibHbJxx, t J ickt,” 
B c x aB aa a  B bjpaatcn ia ('27) b i, y pasH eiria  (3) u  (4), naxo^HM'h :

2 1 a ,  { p o s  {A, , a-).  d x  +  c o s  {A, , y ) .  dy 4 -  c o s  {A, , z ) .  d z  } +  <9,. dt —  0  

2’ a2 {cos (A a , x). D.v +  cos {Aa , y). dij +  cos {Aa , 2). dz } +  6 2. dt =  0

b, [cos (B *, x). da- +  cos (Bt , y). Dy +  cos (B j , 2). D2 } +  fi,. i)t =  0 
fc2 { c o s  ( B a  , a ’) .  Da- +  c o s  ( I i 2  ,  y j ■ d y  +  c o s  ( B a  ,  z ) ,  d z  }  +  i 2 a .  d t  =  0

(43)

(49)

JAi:

©1=2(7, { ( ^  + 2  (oy- y  cozy  cos ( J t , x ) +  0  + x o — z » , ) .  cos (A b  y)+  + y  tot - x  w ^ c o . ^ * ) !  + 2 \

e 2= I a s + 2  o>v—y cozy  cos {A a, x ) +  + x w —2 cos ( ^ 2> y )+  ^  + y  o>a— a  « ,)c o s (^ 2,s)J + r 9 X50)

W,—3/2 ,= 2 fc , | ( | j j  + 2  w,— y cos (flj, * ) +  + a

22= 2 '6 2 4-2 03y— y cozy  cos (B 2, a ) +  ^  + a  » s-o

COS (B „ y) 4 - ^  _f.y Wm—x  (0^ cos (Bt,2) |  -J-Ti i

w ,)-  cos (B 2, y ) + ( j £  + y  » , - * « , ) cos ( B „ * ) J + T a ' (51)

• ..................................................................  I
e e a u  n o a o a c u M b  a -i h  i ip aT K O C T w :

rfś =  «• Dbj -f- fc Dyj -f- c .  Di-! \
dy =  a. d§, 4- 5'. 4- c .  Df, ( .  . . (52)

— a".d§j 4- iT.dr/j +  c'1. D7j j
E c a n  B a K O c - m iG y ^ b  1131,  y e a o B i f i  (48) H a n  (49) ^ t H C T B H T c a b -  
j f l i x t j  n e p e M t m c H i i i  c h c t c m l i  M a T c p i a a L o i . i x ' b  t o m c k x .  o t -  
n o e i n c a b H o  n o A B i ia t i i b ix - b  o c c f i  u e  D j ^ c t t ,  i i 3 M t H a T b c f l  
c o  B p c M e i i e s n , , ’J  0  c o o T B B r c T B y i o t n e e  c e i a y  y c a O B i i o  b l i -  
p a a s c u i c  H 3 b  B b ip a a c e H if i  ( 5 0 )  11 ( 5 1 )  o ń p a T i i T c a  c u m o  c o -  
6010 b t j  l i y a b  , cc a u BuJiCTO | , y } £, cox , w „. o . l i o ^ c x a -  
B H M t  H X b BCailMHIIbl B’b  -b y H l in if lX 'b  BpcMCHll t .

E c a n  KaKOe -  a w ó o  i:3-b y c a o B i f i  a ,|;f l c t n i n a - a l u i > ] x - b  
B e p e M t i q c n i f l  ( 3 )  11 ( 4 )  O T i i o c i i T c a b n o  j i e n o ^ B i i ;K i !U x a >  o c e f i

He 6 yAC’*"Ł 3a B H C t T b  O T l.  BpCMCHH, C a * A .  COOTB-feTCTByH

m a a  eMy h 3h  B c a n a a m ,  2 \  , rl \  T » , T ,  . . • ■ 6yACT
p a B H a r B c a  n y a i o  , e c a n  npiiTOM -b c i c  y c a o o i e  S y ^ e T T i  33 
BHCfiTb ' J O a b u o  o t t j  p a 3 HOCTefi K o o p A n n a T b  , caJJA- k o c i  
h j c M  y c a o B t ,  c o c T a B a a c M b i x b  i i a n p a B a c H i a M i i ,  c o o t b I j :  
C T B yio ip i iM ii  c e n y  y c a o B i i o  1131. H a n p a n a e H i f i  A 2 , A \ .
- ^ 2 ’   -Bi 1 - B j ...... B a ,  B  ....................  ci> o Cu .mii ki
opA HuaTb , n p o n o p n io H a a b i ib i  pa3H0CTHM-b KoopAHHaTi 
T O , a e rK o  BnAt T b  , b b  c c m t ,  caynaJi  COOTBtTCT B viom '
„3 i ,  B e a a - i i n i b  0 t ,  &2  f i ,  , i i % . . . 6 y ACTi ,  p a B n a r i
c a  nyJ>io, u  y c a o n ic  ^ t i ic r i i i iT cab i ib ix -h  ncpeM-Łnicnifi o 
HOCUTcabHo iioABiuKiibixb occii óyACTb H ii tT b  'iya ;e  ci 
Myio 4>opsiy , KaKyio 0110 i w U o  o rn o c H T c a b u o  occfl ac 
llOABK'KHbJX'b ET, HpOCTpaHCTBi.
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Ilo-iaraa

HMfcema.

X  =  a A \  +  b Ti +  c Z,
y  =  «' x* +  v  r ,  +  ć  z»
Z =  a" Xy +  6" Yi +  e" Z ,,

X , =r a X +  a Y  +  a" Z 
Yy =  b X + b '  Y + b "  Z 
z , =  c j +  c r + c "  z

(53)

BcTaBJina b i ypaBneme (10) AificTBHTCJibHaro nepeMfcnjc-
!lia CHCTCMŁI MaTCpiaabHMXTj TO'ieKT. BMtCTO X y  , Y y  , Z j

. d*xt d*yt d*z.HXT. Be.lHHUHŁI nO ypaBHCIUHMT. (53), BMfcCTO 'faS ’ "̂ 3 
iixa. BeJiHiHiiLi no ypaBHeHiniHT, (24), bmIjcto tfx2, d'y,, Jz, 
uxtj bcjihmhhłi no ypaBHcniflMi. (17), n oOpaipaa BHHma- 
Hie na ypaBHeHia (13) n (14), H33, ypaBnenia (10) no 
coKpauicHiu Haxoflwvn.:

-  { ( * — * $ )  • A - +  ( r - m  § 0  • +  ( * - ”  'a ? ) ■■ ■

+  A2 2’ at {cos (A y , x). Ax  +  cos { A i , y). Ay +  cos ( ^ , , 2). Az  } +  . . .

+  {cos (B ,, x). Ax  +  cos {By, y)- Ay +  cos (B, , z ) . A z } Ą -  . . . =  0 , . . . .  (54)

ypaBHcnie, cyujccTByiomcc m h  Bcanaro coBepuieHno n po- 
H3BOjibnaro nepciwfcmeHia Ax , A y , Az  , A x’. . . .  ciictcmli 
MaTepiaabHLixTj Toacsa,. Ba> npeAiHAymcMi. ypaBHenin 
(fix dPy d?z
— 3- ,  -v#2 1 AOJihshm OLiTb aaMtncubi nxa. BejiHHHHa- ot"1 Ox
mh no ypaBHeniaMi* (28); mhohshtcjih A1} A2 . . .  . aoajkhm
IICOOXOAHMO OnpC^tJlHTBCa nOJlOHtHTeabHLlMH.

Ho Tana, KaKa> npon3BOJibHbia ncpcMtmenin
A x , Ay , A z , z/x'j no ypaBHeniasia, (20) 3aBHCHTa>
OTa> nponsBOJibHbixa, nepeMtineiiin tlx, Sy, dz, t l x ' . . . .  
Aa eme oxa, iicpeMimcnifi AS, A y ,  AC, S<px , 8pv ‘/ Ś p J  
oSmnx'b BctMa> xoaKaiaa. CHCTenu, to BcxaBjian na, ypan-
HCHic (54) BMtcTO A x ,  Ay,  Az ,  Ax'  nx'b bcjihhhhli
no ypaBHcniaMb (20), naxo^HMi, ypaBHenic:

! d2x  ■>X—771 +  At at. cos (^/j, x) +  A2 a2. cos(A2 , x ) +  . . . fit by. cos (B j, x) -f- //2 b3■ cos (B2 , x) +  . . . . (-{-

Ay. -T | y —m ^  +  At a4. c o s (^ t , y) +  As a2. cos (A 2, y) +  • • • Pi bt. cos {By , y) 4- y a b2. cos (B2 , y ) +  l_j_

f dP'Z
AS. 2  j Z - m  ^  +  Aj a,, cos { A y , 3) +  A2 fl2-C0s(^2. 2 ) +  • • • Pi  ̂cos (By , z) +  [i2 b2. cos(B2 , z) +  . . . . J +

8ft, 

tl<py' X

. x j  1/. [ z - . g  +  A ^ c o s  ( ^ , s) +  J  — Z. j ^ y - m  ^  + A lf li.cos (^ l t y ) +  . . . . J  (+
j  Z .  [ X — 7

dź̂ ocm  ~  +  Aa ay  cos ( ^  , x) + . . . . J  — x. [ z - , n  ^  +  Ajnj. cos {A y , z) +  . . . . J  | +

X  I a?. m ^ |  +  Aj ay  cos (.Ax, y ) +  . . . . J  — y. |^ X —  m +  AjCTj. cos (A1} x) +  . . . . J  j

x |  ^ X— +  At By cos {Ay, x) -j- A2 a2. cos [A2, x) Ą- •• + P i  fci-cos {By, x) -j- u2 b2. cos (B,, x) -j- . .1 Sx -j- 

"* W  ai cos(^ i’ J/) +  2̂ «2- cos (A 2,1/ ) +  • • *f*Pi ^i-cos (Bj, y)-{-fi2 b2. cos (B2, y) - f  . .J _j_

■
Z— m ~  +  At «t. cos {Ay, 2> +  A2 a2. cos (A 2, z ) +  + P i by. cos (B„ z ) +  «2 &2- cos (B2i 2) + •] ^ j = 0 , .(55)

cymecTByroniee ajih BCHKaro coBepuieHHO npoH3BOJibuaro nepeMtmenia AS, A y , AC, , S<pv, Spz, Sx Sy Sz Sx' 
CHCTCMti MaxepiajiLHbix'ij roacKa>.

Ho npoH3BojibnocTH nepcMtiqeHiM S x ,d y td z ,S x ' . . ,  H nepeMtmeniu A S , Ay , AC, , S<py , dtp ypaBHenie (55) 
paaaaracTca na cjitAyiom’H ypaBaeHia, BbipaaiaioxqiH, KaRŁ H ypaBHeme (55), ycjionia Â RCTBHiejibHaro nepeMtme- 
Hia CHCTeMw MaTcpiaabntixa. toicki.: * ^



X  m • ^2 +  cos (-^1 >•*") +  ^2 a2. cos (A a , .r) -f- • • • +  Fi yi cos (B2 , .r) 4- u2 b2. cos (Z?a , o-) -}-.. =  0
JO

Ir~ ” 1 ' "5P  A,C,i' cos^ »  >2/) +  aa- cos (A 2, y) +  . . .  -f- by  cos ( B , , y) - f  y 2b2.cos(B2 ,y)  +  . .  — Q

Z~ m ' dP- +  Al "*• C0S 5 2) +  As «2- COS (A a ,z)   h  ^1 V  COS (Bi , z) +  y 2 bs. COS (Bj , z) +  . . =  0
d?x

X ~~m ' l W Jr • cos (A \ , x )  +  As a ', cos (Ar2,x)  +  . . .  +  fit b'v cos ( B \ , x ) +  y 2b'2. cos (B'2,x)  - f  . .  =  0

{ (fójC
X ~ m '~de + ; ł°»- cos ( ^ l t  x) +  A2 a 2. c o s ( ^ 2 , a ' ) +  . . .  + / ' i& i- c o s (B 1 ) *)-f-/i2 &2- COs (B2, x) +  . . j =  0 j

X  { Y~ m - +  * i ai- cos (A  i , ł/) +  A j a2- cos (A 2 , i / ) - f  . .  . +//,?>! cos ( B , , y) +  y 2 b2. cos (B2, o (57)

f d2z  i
m ' ~dł2 + Al fll -C0SC ^ l . 2) +  ^ « 2  C0S(^2 ,2 )-j-  . . .  + f l 1 6ł .COS(B1 , 2) +  /i, fo2. cos ( B , , z ) - f  ..}= 0 \

i

X  I y• j^Z—}n •jjjjJ +  °I- e0S (^1 ’ =) +  • . J  — z. j ^ r — OT . +  Aj aj. COS 0 4 , , y) 4 .  . . . . J  | _ 0 1

2  l  Z' [ X  m  ' ^  +  Al 0 l* C0S [Ay ’ X) +  ' j  “  X [ Z _ m  ' S  +  ^  ° r  C° S {Ay ’ ^  +  ]  =̂ 0 ,(38)

2  I a  [  Y~ m  ^ + ; i  ai cos ^ y)  +  3  ~ y  [ x — m  ■ f ? +  ;>i 0 i ' ° os (^1 5  ^ + . . . .  1  j = o
(Px dh) d*z

r At  EjitCTO —  , . A0 JiatHBi G litb  e c tu b j ic ii li  h x t , bc.iii'ihhm  110 ypaBHeniflMT. (2 8 ). I I o c .i t  b to u  b ctb b k u
yp am iciiin  (56 ), (57 ), (58) lipiiHUMajoT'h c o o tb B tc tb c h h o  e.if.^yrom ijj 
d°-x „ /  dz d y \  _  y _  a. d %  - f  b. >f-rh - f  c . d%  dwy dcoz
dt- V i" d t z' b t )  ' d t2 ' d i ' d i w»-{ya>̂ — X(0v) +  ««• 2« „ ) )

+  oj. cos ( ^ j  , * )  4 - .  . , .
I O /,>  d r  „ _________V  _ ^ ’- ^ l + f t ' - ^ i  +  c ’.d2̂  „  _ L „  Óft)x

d i2 +  \  J‘ dT  * ‘ d i j ~  di^ “  di  +  - ^ ~ a A Z0)»— +  (3/®,— * » , )

+  Ol- COS ( ^ j  , y) + .  . . .  f
z  _L*ł /  dy d x \  „  a". d2fe!-l-d". d27 /,+ c " . d2t ,  d « x L - o ,
~ +- 5 — »'• 3T) = z-----------------^5-=-------------------5T +x- j r —.-(~.-a.J+»r(»»,-!/».) <59)

+  ^1 fll- COS (^ fj , Z) + .  . . ^
|2x /  d2 ' dj/’\  a . d2|,-f-fc . d®»71+ c .  d2£i « dft>y , , d « .
')i2 V y‘ Wi‘ ~ d i ) ---------------------d e  Z '~M I ł  {y ^ - x ^ + o A x v - z a . )

+  A, a ) ,  c o s  ( A \  , .r) - f .  . . .

d^z
di

d2

*>» % + ^ z -  |  = * z _  ii! ld ± |5 i± £ ^  + ^ ^ - ,
(c°2y *f fó2») 2  m x  —  coy iox.S  m y  —  coz wx. 2  m z  -f* a *m cos > * ) + . . .  -f- fi2 bv  cos (Bt , .r) - j - . .

01 d i di d i2 di di
4- (<«’, +  w2x) v my — w, tój,.! 1 m z — Wl f,}y ję mx  +  Aj fli- cos (At , y) +  . . . 4- >w, &r cos ( B , , y) 4 . ,

g  +  * » , .  i -  _̂  J „ „  z  „  i f  =  i  2  _  a ^ j £± £ ^ £ .  ^  „  _  t o ,  ^  ' 
d i2 di di di2 d i dt
+  (o>*x +  w2, ) 2 ’77jz — w, wt.2  mx  — ws- « ,. 2  v\y  +  At COS (A2 , 2) +  . . . +  ^ , 6,. cos (Bf , 2) + .  .

(60)
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° ! f  _  z ~  2  m ( y
dt2 dt2)  dt \

<— Z { ! ! « ! •  COS • • •

a "  dKi +  6" *1% +  c" d»&

—  r 72 —

1  — z  == .T (y Z  —  z  Y) -f- y  {Aj ar  c o s  (A t , z )  +
t dt J

•}  -

dz

dt

1  2  
dt

d t2
J? 7711/ +

m  (y2 +  z 2) +  2co 

a' d ^ i  +  b'. d25 l  +  e  d2^

d .r

dt +
2  my

• }

dx
dt

dt2
2  m z  —

dcox
dt

2 m  (,/  +  z 2)

— w„ 67,
da,,

2  m  (y 2 —  z 2) +  —  2  m x  4 -  
dt

dco.
dt

2mxz-{-(ol/(ox2 m zx — o),(ox2myx-\-co2v2m yz- -(/>*, 2m y z. ' (61)

=  — - 22  m |
(  d2x d2z \ d
( 2 a r

H1

1 ~  dt

2  771 ( *  5 !
1 dt2 - y ^ 2 >1 =  1'  dt

771

771

( Z dx>- x  d- l )  =  2  (z X -  X Z) +  z {A, fll. cos , x) +
\  d£ d* /

— X (Aj av cos (A t , z) + ...................} +  • •

( x  dJŁ —y =  2  (x Y  — y X ) + x  {At at. cos { A1 , y) +
\  <3£ 6f /

— y |A, av cos {A t ,x )  +  . . . ■} +

y p a B H e u ia  (56 ), hxh, hto bcc paBHO, ypaB H ciiia (59) 
Bbipa/icaioTij, hto  n oT ep au H b ia  ciixi.i n c  cTpoM nTca n p o -  
M3BCCTH n c p e iH tm e n ia  CHCTCMŁI MaTep. TO'ICK'b B'b othoihc- 
h h i ^BHJKyiqHXca ocefi KOOpAnnaT-b; y p a B iie n ia  (57 ) h  (58 ) 
m in , w o  bcc paB iio , y p a n iic H ia  (60) u (61) BbipaaiaioT-b, 
mto n o rep aH H L ia  chjibi He CTpeMaTcn npoii3BecTH n e p c -  
MfcmeHia chctcmłi, o fiin a ro  ct> ncpewfemcHieMT* noABHHt~ 
H bixb  ocefi KOopAHHaTi.. H o TaKCb KaKT> <i>opMa j p a n a e -  
n if i  (5 7 ) H (5 8 ) uoKasbiBaeT-b, hto  oiih cyxb  hcoGxoahmoc 
CJitACTcic y p acH c iiif l ( 5 6 ) ,  to  saK JiioaaeM ij, hto ycxoB ie  
A tficT B iiT ejiŁ uaro  n c p e M tm e iiin  6 v a c t i» BtipaJKcHO yjKC. 
ypaBHCHiflMn (56) h h to  hcjilsh onpeAtxHTb coBOuyrmo 
h  ABiiaccHia chctcm łi, o ó u p iro  c b  nepeM im eH icM b nOA- 
BIIJKHLIXb ocefi, HABHJKCHiH CHCTeMŁI OTHOCHTCJIŁHO CHX-b 
nocjitAHHX'b. Ileo6xOAHMO, htoSłi AaHo Słijio ABiiaseHie 
ocefi KOOpAHHaTTj A^H T o ro , htoGm  MOJKHO 6bIXO O npeA ^- 
XHTB ABHHCCHie CHCTCMŁI MBTCp. TOHCKb OTHOCHTeXBIIO CHXT.
ocefi. l i t  ccmt* c x y n a t młi 6yA CM'b hmUtb ypaBHCHia (5 6 ) 
hjih, hto Bce p a n n o , ypaB iieH ia (5 9 ), KOTopi.ix-b hhcxo paB - 
HO HHC.iy HCKOMBIXb KOOpAHHaTb MaTepiaXBHblX'b TO-
HeKb h y p .  (4 8 )  h  (49 ), K O Topsixb hhcxo 6yAeTT> paBHO
HHCJiy HCKOMblXb MHOJKHTCxefi 7 ,  , Z 2 . . . , ) fi3 . . . , 
OTCb BeXHHllHbl KOTOpblXT. aaBHCHTTi CHXBI COlipOTHBXCHia, 
OK a3 Ł iB a e M a r o  n p c i i f lT C T B ia M H ;  cx*A- OyAcmi, hm L tb  c t o x l -  

k o  y p a B H C i i i f i ,  c k o j i b k o  h c k o m l i x t j  B e a u n n i i i j .

ypaBHCHia iKe (6 0 ) n  (6 1 ) , B Lipaata iou iia ,  h t o  nOTe- 
paH iib ia  CH.iŁi h c  cTpeMMTca npoH 3BecTn n e p c M tm e H ia  
c h c t c m ł i , o ó m a r o  c i .  nepcM lim cii icM b iiOABiiatHLix’b ocefi 
KOopAHHaTT., onp eA ’tj ia io T ij  Biiojiwfc ABHJI!eHic cnx-b occft  
110 AaIJHOMy ABM}Kel” 10 CHCTCMŁI MaTcpiaXbHblXL TOHCKt 
OTHOCHTeXbHO CHXT, OCCfi np il  AaHIILIXT. CH.1U.Vb, AtfteTBy- 
ioii(HX'b n a  MaTepiaxbHbia t o h k h , h  n p u  AaHHLIX,b C H x a x t  
conpoTHBjieHia, iioo TorAa h m Ł c m ł  u i c c t b  ypaBiicii ifi  (6 0 )  
h  (61 ) H u i c c t b  HCKOMbix-b nepeM ’tn i ib ix 'b ,  o n p e A t^ H io -  
miix-b n o j io a ie i l ie  noABlIJKllblx'B ocefi KOOpAHHaTTj OTHO- 
CHTeXBHO OCCH IieilOABHJKHblXb.

6 .  K o r A a  T p c o y e T c a  o u p c A l iX H T b  a b h j k c h i c  c u c T e -  

m l i  Mar. T o a e K i j  o t h o c h t c x l h o  o c e f i  K O O pA H iiaT -b , i s o t o -  
p n x B  A BH a :c H ic  Aa H o >  i i o j i o t k h m i ,  h t o  h c o i o h i i b i  1131. 
y p a B i i e H i f i  (59 ) m h o h u i t c x h  7 ,  , ,  y 2 . . . ,
m l i  n p o H H T e r p n p o B a j i H  n o x y H C H i i b i a  y p a B H C H ia  h  o n p e -  
A t a i i j i i i  K O o p A H i ia r b i  x  , y , z  , x' .  . . . b b  < L y i iK n ia x b  
B p c M c i m  t ;  h o  a x h  T o r o ,  h i  061,1 o n p c A t x e H H L i a  b c x h h h -  
HLI KOOpAHHaTTj 5 1,1 XII HMCHHO BeXHHHHbl T t X B  KOOpAHIiaTTj, 
K O T o p b ia  A tf i e T B H T e x b H O  on p eA 'f tx a iO T T .  n o x o i K e H i e  c n c T e -  
M b i ,  h c o 6 x o a h m o  HaAOOHO , h t o ó ł i  A ,  , A2 . .  . . 6 b i x h  
n o x o a t i i T e x B H b i ;  b ł  u p o t h b h o m t *  c x y n a t  H a m e  p t m c H i e  
x o a tH O .  I I o c e M y  n p e A C T O i iT Ł  K aa iA Ł if i  p a s ' b  H e o S x o A H -
MOCTB O n p C A t X H T B  MHOaCHTCXII A j  , A2

IlOMHOatllMTi ypaBHCHia (59 ) COOTBtTCTBClIIIO Ha

a i  • co s {Ai , x)  , flj . COS ( ^ J  , y )  , flj . COS [Ay , z ) . u'i . c o s (A'i ■, x) , • . . .

(12 • co s ( A i , x )  , a2 ■ co s (A 2 , y) a2 . co s  {A% , z ) , Cl 2 . co s  (A \  , x) ■, • • • •

f t j .■ co s {Bj , x) , I>1 . COS ( f l ,  , y) , f r j . co s  {B%, z ) > b \ . c o s  ( B \  ,, x)
b 2 . co s (B 2 , x) , 5 2 . COS ( i? 2 , y )  , &2 . COS (# 2  . 2 ) ,i b 2 . co s  (Z?'2 .1x ) 5 • • • •

CK xaA bisaa h x i , noxynacM T. ypaBHCHia :

(f l i > « i )  +  (ai , o 2) Aj +  . . . . - f  ( « I ) bt) Pi + ( « i , bn) (*2 + . . . =  E l  )

( a 2 , H i) +  («2 , a 2) Aj -f- . . .  > ( a a > ■+■ (a 2 >bi) p% 4* . . • =  E 2 j

(&« > a i) +  (bi  >a s) Ag . 4 "  (^ i  i ^ i)  Pi 4* (bt , ^ 2) P2 4 " • • • =  E j  /

(b2 i a l)  ^ 1 *t* (p2 i a 2) Aj +  . . . . 4 "  (^1 ’ ^*) Pi "I* (^2 >b2) P2 + . • .

(62)



r^ t Booóme :

E ,.= a n. cos (An , x). j j f  —

(«,»> « n )  =  a„ a„. c o s  (A„ , A„) +  a'm a’n. c o s  (A’m , A'n) - f  

(“ *. - bn) =  am bn. c o s  (A m , Bn) +  a'm b'n. c o s  (A'n , B'n) +  

(bm , bn) =  bm bn. c o s  ( Hm , Bn) - f  b'm b'n. c o s  (B'm , B \)  +  

d2x

c o s (.A . . y)
\ H

+  a* COS . z) { z -

+  a \ COS [A'n, x )
{ * -

=  ba. COS (Bm, X ) . } x -

+  bn COS (Bn ,■ y)- \ T -

+  bn COS ( B » , z). { z -

+  K COS ( B ’n , X ). } r -

- I m  L ,  dJ . _ < * ^ )  +  »• j>»f.
dt2 \  dt dt)  dt*

—  ™®» (y«x —  J W ,)  +  n m ‘ (•*■“ » —  z w r )

•  i }

dco,mz —  +  my ()w, 
d t

— 2Wx) J

m .

O1!/
dP"
d*z
d t 2

d 2x '

d t 2

M  n ,  « •  +  c- d 2r ,
d t ;  ~  ---------------------

VI .

m.

d * y
d t 2

d * z

d t 2

d t 2

m a y  fycox —  .TWj,) -(- in to , ( x a * 

}

: - i

+

dco„ dw
V I Z  —r r  - j -  Wii/ ----- '

d t  3 d t

Z « » ) }

!
I l o  j 'paBHeHiflMi,  ( 6 2 )  j ie r r to  ya se  eocTaBHTB o S m y i o  <»op- 
Myjiy AJIH IICKOMBIXb HeiI3B'BCTHBlXb

^ l i ^ S ..................t^ l  > t * 2 ......................

K O T o p tm  o n p e ^ t x a T c a  KaKb <i>yHKpin upeMeHH t .  I I o jio -
JKHMb ĄJia KpaTKOCTH

A1 = = / i ( t )  , * a =  A ( Q  , ..................  ,

« i  =  f ,  (#) , ^ 9 =  f 2 ( t )   ..................  } •  • ^6 3 )

I l y c T B  M U T e rp a J iu  y p a B n e n i i i  ( 4 8 ) ,  coo T B tT C T B y io u jH X b  
M Jioa tnT c j iaM b klt  . . .  S y a y T b  c o o t b B t c t b c h h o .

f i ( x , y , z , x ' , . . .  t ) =0,  > 3 ( x , y  , z , x ' , . . .  t ) - 0  . . . ( 6 4 )  

n o a a r a a  f t  ( t ) =  0  , / j  ( t )  =  0   ......................

o i ipe /yB jiaeM b H3-b p h x t j  y p a B n e i i i f t  b c j ih m h h b i  t ,  y ^ O B a e -  
T B o p a i o m ia  KaatAOiwy H3'b e n x b  y p a B iie H i i i  n o p o 3 H b  , a  
p a s c M o r p i iM b  M x a ^ m y io  u 3 b  e n x b  Be.iiiMHirb , KOTopyio 
03 n a  WHIM, * ipc3b  t' H K O T o p aa  n y c T b  y ^ o B a e T B O p a c r b  
y p a B H c im o :  f t  ( t )  =  0 .

T a K b  i ta K b  f t  ( f )  o t t j  t ~ t ‘ o S p a m a u T o a  bt» h y . ib  , t o  
3 t o  H0Ka3i>iBaeT'b, h t o  B b  Koniyfc B p c u e i m  t '  AaBaeHie  n a  
n p e n a T C T B ie ,  cOOTBtTCTByionp:e  y p a B i i e n i io  ( 6 4 ) :

p*( x ,  y , z , x ' , ................. t ) =  0  ,

C A t a a a o c b  paBHbiM b n y a i o .  E c a i i  fn ( t )  n p n  n cp ex O A *  
a p e 3 b  u  He MtHae-r-b c B o c r o  3 H ai ;a ,  t .  e .  n o c a t  B p o i e -  
HH t  n o a y n a c T b  c h o b h  n o a o a jH T e j ib i iy K )  BCJiH'iuay, 
TO 9T0 nOKajKCTb , MTO UOCJlt BpeMCHH t' pa3CMaTpHBa-

cm oc  n p e n a T C T B ie  6 y A e T b  orpaH H T H B aTb  n c p c M fc in e n ia  
M3TCp. TOHt'KTi CHCTCMW> H n p i l  ^aJIbHtHUICM'b ^BIDKCHIfl 
Mbi AOaasHbi 6yACMb npHHHMaTb e r o  b t ,  p a 3 c a e T b .  E c ^ h -  
m e  n p i i  n e p e x O A t  a p e s b  Hy.ib f n ( t )  M tH a e T i ,  cbox”i 3HaKb 
c b  +  Ha — , t o  9 t o  n O K aa te T b  HaM b, w o  o n p c A t a e H H w a  
KOOPAHHaTM Ma-rcp. TO'ieKb CtipaBCAJlHBbl TOabKO 0 T b  H a-  
a a a a  A c u łK e n ia  a o  t  —  t ' ;  n p a  A aJ t I I 'tJ°In i e <*’i* ABH atemH 
ciicTCMa o c T a B H T b  n p e n a T C T B ie ,  B b ip a a o c M o e  y p a B i ic H ic M b :

p* (•*■ j  y  > ^  • •  •  •  0 ~ ~  ® *

H n p n  A a J i t H t f n u e M b  o n p c A t J i e n i H  cHCTeMbi, mbi a o j i j k h b i  
6yACMb o n y c T H T b  s b  y p a B H e n i a x b  ( 4 8 )  c o o T B t r c T B y i o m e e  
y p a B H c n ie  u  B b  y p a n i i e H i a x b  ( 5 9 ) ,  paBHO i t a s b  h  B b  
y p a B t i e H i a x b  ( 6 0 )  a  ( 6 1 )  —  c o o T B tT C T B y io m ie  m jichb i  , h
o n p c A t a a T b  K o o p A a n a T b i  x  , y  , z , x f .............................. c h c t c m b i
M aropia jibH bixb  TO’ieKb , n p iu n iM a a  3a H a a a a m b i a  b c j i h -  
HHHBI KOOpAHHaT'b Tli BCjllHHHBI CHX'b IlOCJlTAHHXb , KO- 
TOpbia COOTBlSTCTBOBaJllI KOHIiy BpeMCHH t .  JLtiTKO BHA’fiTB, 
Kanb a o j i « h o  6bJxo-6f,i nocT y iiaTb  n p i i  AaabHBauieMb a b h -  
JKellill CHCTCMBI MaTcpiajlbHBIXb TOMCKb.

7 -  T a K b  K a t tb  B b  y p a B H c n i a x b  (5 6 ) .  h j i h j ’• t o  b c c  
paBHO , ( 5 9 )  f i t  t . . . . cOBCpmeHHO np0H3B0jlbHBI
KaKb n o  b c j i h i h h B T a K b  u  n o  3 H a n y , t o  c o ó c t b c h h o
ycJiOBia  paBHOBfecia n o T e p a H H b ix b  c a x b  B B ip a 3 a T c a  y p a B -  
HCHiaMH, KOTOpblH MBI IlO.iyMHMb, IlCKJIIO’IHBb [ i t  , [t% . . . 
H3b y p a n i iC H in  (5 6 ) .  y p a B H C H ia ,  KOTOpbia 6 b i  n o j iy m j iH C b  
TaKHMb o 6 p a 3 0 M b  n o  HCKJiioaeniH , M o r y T b  G b ih ,  n a S A c -  
Hbi H H aa e .  T a K b  K aK b y p a B H e n ia  ( 5 7 )  H ( 5 8 )  c v t b
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hhhto nucę itaKTi c ^ C T B i n  ypaBHCHifi (56), TO yp. (55) noKasBiBaexi,, hto ywoBic AtHCTBHTej>bHaro ncpcMtiqeHifl 
Bbipa3HTPfl ypanneHicMi:

cPx'I
* { [x-m w\ s* + [y- ’» £ ] *s }

4 -x , 2 a ,  {cos ( A v  x ) <Jx+cos ( A t , y) Sy+cos  [Av  z) 52}+A2 2 a 2 {cos ( A a, x)  tfx+ cos (A 2,y) Sy+cos  { A a,z) 52} +  • •

- f « , 2ft, {cos (B „  x)  ^x-j-cos (B „ y)  <?y4-eos(B„ z) 8 z \ + ^  2 f t ,  {cos (B 2, x) <Jx+cos (B 2,y) <?y4-cos (B „s) fc } + . = 0 ,

cymccTByiomHMTr Ajih BcnKaro coBcpmeHHO npOH3BOJiLHaro nepeiH-femeHia S x  , Sy , Sz , Sx  , . • . ■
Tukt» kbk'b npeAi.HAymec ypaBHCHie cymecTBycTi, Ajih BcaiKaro coBcpmeHHO npon3BOJibHaro nepewtmcHia . t o

s { [ x ~ m S]8x + [ y ~ m 5y]8y + [ z ~ m fe]Sz s
4 - A, 2  a ,  {cos ( A a , x). 8x  +  cos (A i , y). Sy +  cos ( A x , z). Sz }

+  l a 2 f l s {cos ( A a , x). 8x  +  cos { A a , y). Sy +  cos ( A a , 2). Sz }
=  0

Ajih r.ctx-b n c p c M t n ; e n i f l  Sx , Sy , Sz , 8x’ ................   y AO B Jie T B o p a io m H x 'b  y p a B iic H in iv n , .

2  ft,, {cos ( B , , x). Sx +  cos ( B , , y). Sy +  cos (B, , z). Sz } =  0 j 
2  ft2. {cos (B2 , x). <?x +  cos ( B ,, y). Sy 4* cos (B„ , 2). Sz } =  0 '

(65)

(66)

O n p o At>jinH H3*b ypaBnciiiii (66) nepeMtmeHin Sx, Sy,Sz,Sx',..
IiO lICpCWtJIJUCuiflMT,, IJOTOpHH OCTBIOTCa COBCpUlCIIHO IlpO- 
H3R0xi.itr.iMH it EOTOpi.rx’i. hhcjio paimo yTpociiHOMy mh- 
cxy MaTepiaxbHbixo. tohcki. chctcmm 6c3-b HHcxa ypaBirc- 
iiifl (66). 11 ncTaBJiim 11'b ypamicuic (65) onpcA’CxciiHtin 
bcxhhhhm ncpeMtmeHiH, HanAeitn,, hto cic ypaBHenie pa3- 
xoJKiiTca na CToxbEO ypaBHciiiii, ckojibko bt, nero B30i”i- 
ACTT> It pOH3BOJIMIMXrb IlcpCMtUH'Hill, II J1CTKO nOHBTb, HTO 
ciH ypaBHCHia oyAyTi, tojkcctbchhm ct. ypauiieniiiMii, ko-
TOpbUI-OM  MM UOJiyHHJlH, HCKAIOHHBT, y i , y 2 ......................1130,
y p a B H c n i f l  (56), iixh (59).

B - O o p a x H M c a  x e n e p b  k t ,  y p a B H e n ia M T , (60) h (61), 
BbipaiKaioruHMT,, h t o  nOTepaiiHbia chjibi lie cTpcMBTca 
npoii3BccTH oGujaro nocTynaTCJibHaro h o6inaro Bpama- 
xcJii.iiaro AB H « c H in  chctcmm.

l l o x a r a a  bt, y p a B H C H in x o , (60)
2  w x =  x  2 m  , 2 my z = y  2 m , 2 mz  =  z  2 m

dx2  rn dt
Sz \-=  — 2  7/1,
St

2  vi = %  2  v i ,  
at at

2. m St

62x

oz v=  - 2  2  m  ,at

S*'zU 1-V W ^
2 m  6 ? =  S P l m ' 

ffh, _  v 
2  m W "  ^  ’St*
v ft2 2 62z m ,

E n ^ n M O ., h to  Annacenic iien rpa Macco,, oupcAUxncMaro
OTHOCIITCXbHO ABHH( J lHIIXTbCH OCClj K00pAHHaTaMH x  , y , 2, 
6yA«tTT, oTnOCUTtt.11.no flixo, OCi'li TaKOBO, bilK-b ABI1)KC- 
iiie MaTcpiaxi.HOii to sk h , B'b iioxopou cocpcAOTO'ieuM n e t .  
Maccbl ent'TCMbl 11 K'l, KOTOpOII IIXHXOJKCllbl BCt PHJIbl,
^tncTByioini/i 11a cin mjccm , u cdxm conpoxuBjieHia. 

Ilo.iaraa bt, yp. (61)

2 ’ mx  =  0 , 2 ’ my  =  0 , 2  mz  =  0 , 

t .  c. hto  nauaxo iio^bihehmxt, o c e ń  K O opAn iia T T , i i p n  cbo-
CMT, ABHlKCHiH C O B Iia^aC T T , CT, ITCIITpOMT, MaCCT, , H aX O - 
Ahmt,, h to  y p a B H C H ia  ( 6 1 )  H M tio T i, T y -a c e  c a M y io  -b o p s iy , 
K a K y io -6 b i H M tx n ,  ccjib-6m H a n a J io  KOOpAHiiaTT> n o AB iiiK - 
HMXT, ocefi 6bIJ10 Ht‘llO ABHatHO.

^toGbi H 3 5 ta ta T b  c j io a tH b ix i ,  < i>opM yjn,, B oo6pa3H M T , 
cco* Hpe3T> n a n a a o  hoabhhuimxt, occh H O B bia och , ko- 
T O p b ia  n p i i  nepcMtmcHiH o c T a r o T c a  napaxxexbiiMMH ne- 
hoAbhjkhmmt, ochmt,. y p a B H C t i ia  o R i n a r o  B p a m a T C .ib H a ro
A BHHtCHijl CHCTCMM M aT. TOHCKT, OTHOCHTCXbHO CHXT, OCCH 
jictko n o x y ’iH T b  H 3 b  y p a B H e n if l  ( 6 1 )  n o x o a s H B m a  bt> hhxt,

a =  1 , u ‘ =  0 , a" =z 0
ft =  0 , ft' =  1 , ft" =  0
c =  0 , c' =  0 , c" =  1.

0>x =  0 , Wy =  0 , CO, =  0
0ojx=  0 , daiy— 0 , Sco.=z 0

()3H aH H BH IH  Hpe3T> X 2 , y 2 , 2 2 KOOpAH H aT b l M a T e p ia x b H O fl 
TOHKH m OTHOCHTCXbHO CHXT, OCCH , H3T» y p .  ( 6 1 )  H iu t -  
e m  :
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di ~  771 (y *  —  22 d t ^  — — 22 +  2/2 f^l al- cos ( ^ 1  > - 2) +  • . • } — 2*2 {^1 «l- COS (A x , 2/2) +  . . }

v  d2tj1
ot* mxj- d«a m :~

^  2  m  ^z2 ^  *2 — 2  (z2 X 2— x2 Z2) +  z2 {Aj av  cos (^ } , x a) +  . . . }  — x» {Aj a±. cos (^ /,, z2) +  . • }

*£1  v  . v «  v^ 2  ■“  OTZa "f* ( j1  m  271X  1;dt2

'(67 )

— 2  ot ^x2 y2 —2̂  _  ,£ (x2 y 2 — y2 X2) +  x 2 {*1 ai cos (^ 1 1 Vs) +  • •} — y2 {Aj «j. cos (Ax , x 2) -f- . .}

$j«h Toro, htoSbi BpamaTCJłBHoe Ana^cnie okojio naaaJia 
noABHHtHtixa. ocefi nponcxoAHJio Ta kb , 1; a kb okojio He- 
nOABHJKHOll TOTKH, BB npCABIJAymHXB ypaBHCHlHXB A0J1- 
JKHŁI ólitl:

o Vi  O-C,
{5/2 2 m x 2-\- — -  2  m y2

Jp£i_  _  JPrfr _  dX t 
x— ^  y ~ rh  ' 2— Ci 

O T cioA a b h a h m b  , t t o  a j i h  t o t o  , t t o 6 m  Bpam aTCJlbH O e 
A B H » em e  o k o j io  n a i a j i a  i io a b h jk h m x b  o c e f i  npoucxO A H Jio  
T a k b ,  KaGB o k o j io  n en o A B H a tn o fi to m k h ,  HaAoGHO t to C b i  
w a ia j io  K oopA B H aTB  A B H rajio cb  T am iM B  o6pa30M B  , k o r b  
SyATO e r o  npH T arH B U Jia H C H T paJibnaa  c w j ia , KOTOpofi 
UCH'rpB naxi*AHTCa b b  n e iiT p b  t h j k c c t h .  y p a B H e n ia  (6 8 ) 
6 y f ly TB yA O B jieTB opeubi c m e  h  x o r ^ a ,  K o r^ a :

£!£* _  O d2 l '  —  n
dt2 ’ dta ~~ ’ Jt* ~  0 ’

t . c .  K orA a H a a a j io  K O opA nnaT B  A B u a teT ca  paBHOM iDHo 
no npHMon .nmiii. r

I l e p c x o ^ a  o t b  o c e f i  KO opAHiiaTB j r 2 , ?/„ , 3o r *  k o .  
opAHHaTaM B x  , y  , z ,  pacnpoC T paH H M B  n p e A B iiiiy iu y io  T e o -  
p e My  h  « a  o c h ,  h m U k o tu h  B p a m a T ea sH O e  A B im e ii ie  OKO- 
jio  n O A B H w n aro  H a a a jia  K o o p A m iaT B .

I i p c A n o j i a r a n  b b  y p a B H e n ia x B  ( 6 7 )  y A O B a c T n o p e H -  
kłiuh  ypaaHeHifl (68) n npHTOMB :

d°-L

ITojaraa

dKi
a< 2

2 m y 2 — 1
dt2 2  o tz o  =  0

V

dHi
at*

2 m z % —
6 t 3'

-T  m.r„ =  0
j
f  •  • • ( 6 8 )

r-h
dt2

2  m x 2 — <52l t OT1/2 =  0
J

2  OTXj S= 2  TO (Xj - 1:1) =  (*i — 5i) 2 ’ TO
2  m ya =  2  m  (yx —  y x) =  (yi —  rix) 2 m  
2  m z 2 z— 2  o t ( 2 j  —  fj)  =  (rj  —  fj)  2  ot,

TA* > 2 /i» z i cyTB KOopAnnaTti neHTpa MaccB chctcm łi 
MaTepiajibHbixB to t c k b ,  H3B npeABiiAymnxB ypaBHCHifi no- 
jiyiacMB:

y 3. {Aj Oj. cos (A x , z 2) - j — z2. {Aj Oj. cos (A i  , y2) +  . . • }  =  0 
z2. {A, a j .  cos ( A i , x2) + . . . . )  — x 2 {Ai ®i* cos (A t , z2) -j- . . . } =  0 
x 2. {Aj aj. cos (A i  , y 2) 4- . . . . } —  y 2. {Aj «i- cos (Ax , x 2) +  . . . } = ;  0 ,

 ̂ Booópa3HMB cecrfc, mo vpe3B noABHsnoe nanajio 
ocen KoopĄHHaTB x 2 , y 2 , z 2 , yAOBjieTBOpaiomee ypaBHe-
H1HMB ^bo), IipoxOAHTB, KpOM-fc IlOABHHtHblXB OCefi K00D
u m ia T B  r r  _  ____ _________ ________________  _ "

t t o  cjiy»iHTca, nanp., TorAa, KorAa yejiOBia c h c t c m b x  3a- 
BHCHTB TOJIŁKO OTB pa3CTOHHifi MaT. TOTeKB Me»Ay co- 
6ok>, h  npcAnoJiaraa

^  (2/2 ^2 — z2 Yjj) =  0 > 
2  (z2 ,Y2 — x  2 Z2) =  0 ,
2 ( x 2 Y 2 — y 2 JF2) =  0 ,

H3B ypaBircnifi (67) nojiyaacMB:

(*

2  OT

6 /  y
=  Cj )

1

0 z 2\

d t J
=  C2 l

0 x 2\  

o t  )
1 C3 j

(69)

r f i f  ci 1 c2 . c3 cyTb nocToaiiHLia b c jh th h ł i ,  BBCAenHBia 
■HTerpanieio.

AimaTB x , y , Zt eme hoblih noABHambia och KoopA«- 
naTB x i  , y x , Z l , h  nycTb :

a’2 =  a x  4 .  a. y  +  a * 3  _  Xj( 4 . a ‘t y i _j_ ^  ^  ,

y 2 =  b x  +  U y  +  b" z  =  6 , x x +  b \  y x +  b \  z ,  ^(70)
z 2 =  c X  4 -  c 'y  4- c" z  =  Cj JTj +  c 'j  yi -±- c '\ z t i

TA* KB KQCHHycaMB yr.ioBB a ,  a', a", b , b‘ b", c ,  c \  c* 
oTHOcaTca ypaBiicHia (12), (13) h  (14), a k b  KOCHHycasn,
yrjiOBB a j , a \  , a \  , fej, b \  , b \  , c , , c \ ,  c \  —  ypaBHCHiH,
HOAOOHbia ynoManyTbiMB.

II3B ypaBnenifi (70) nojiyaaesii: 
d x2— a d x +  a ’ d y  4 - a“ d z — cii <ir, +  a \  r f i / j+a"  d z t 
dy2= b  d x  +  b < d y +  b" d z — bx d x j +  b \  rfi/j-f 6» d z x f(71) 
dz2= c  d x  +  c' d y  4 -  c- d z — cx d x 2 4 -  c \  d y ^ c "  d z x
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Hs-b coBOKynHOCTH ypaBHenifi (70) h (71) aerito nojiyHHTb:

yędZz—Złdya =  (b'c“— b"c') {ydz— zdy)+  (b"c—bc") (zdx— x d z)+ ( bc'—b'c) (yd x— xdy)= i(b'ic\—6",c'i) (y1dzi— zidyt) + . .. 
ZjAro—x adza={ę'a”—c"a') (ydz— zd y )+ (c a — ca") (zd.r—xdz)-f(ca— c'a) (ydx— x d y ) -  ( c \a \— c \a  \ )  (yy lii— M y i)+ •  • • 
Xodyi —tjidxa=z(a'b',— a"b') (ydz—zdy)-\-(d'b— db")(zdx— xdz)-\-(ab'— ab)(ydx— xdy)= (a 'ib"i—d \b '^  {yld z l—z 1dyl) + . ..

HJ1H B"b CJltACTBie ypaBHCHifl (14);
ya$z2 zy>yy=a (yrfz— zdy)+ a‘ (zdx—xdz)-f-a‘' (ydx—xdy) =  fli (y1dz1-~Zidy1)- fa ‘i (Zidxt xylz^  +  u , (yidx\ dy,)
z<><)x2— xodZo—b (iijdz—zdy)-\-b' (zd x —xdz)-\~b'' (ydx—xdy) — b± (yidzt—z ldyi)-)r b \  (Zjdx* x tdz) -}- b a (yidxj x ±dyt) 
x^dy0,— ihdx2= c(ydz— zdy)-\-c' (zd x —xdz)+ C  (iydx—xd y ) =  ct ( y y i z ^ z y iy ^ + c 'i  (zjdrrj—aylz) +  c’^  d x l- x 1dy-i)

CjMMHpya cin ypaBHCHia othocutcjilho Bctxt ToacKt chctcmm, hmŁcmb:

dt. cl — a £ m  (ydz— zdy) +  a' £ m  (zd x— xdz)  +  a!' 2  m  (ydx— xdy)
=  a i £ m  (y1dzr - z ldyt) +  a \  £  m  (zylXi— xyizy) +  a \  £  m  (y1d x 1—x idy1) 

dt.c^ =  b £  m  (ydz— zdy) +  b' £  m  (zd x — xd z ) +  b“ £  m  (ydx— xdy) l  , . . .
= zbl £  vi (yJdz1—zydy^) +  b \  £ m  (z 1d x l—xyiz^) +  b y £  m  (yy lx\ xyiyi) /

dt. cs =  c £  m (ydz— zdy) +  c' £  m  (zdx— xdz) +  c £  m  (ydx— xdy) *
=  Ci £ m  (y1dzl —z idy1) +  c \  £  m (zydxl—x y iz ^  4- c"i 2  m (V\dxt xyhyt) j

ccjih toj>bko oópaTHMŁ BHHMaHie Ha ypaBHeiiiH (69).
Bo3boah cia ypaBHCHia bb KBaAparb h CKJiaflbiBaa hxt>, HaxoAHMi.:

(c ,2 +  c22 +  c32) d i - = { £  m (ydz— zdij)}2 +  {£ m (zdx—xd z))2 +  {£ m (ydx—xdy)}*
=  ( £  m (yydzi—zydyj)* +  {£  m  (Zydxr—x^z,)}*  +  {£  m  (yxd x 1—x 1dyj\'1

IIojiojkhmt. AaJifce, och koopAHHaTij x l t  y 19 Z1 TaKt nepeMtsmaioTCfl bt. npocTpaiiCTBB, uto Bcei’Aa:
£  m  (Zj dx, — Xj dzi) =  0 , £ m  (y1 dzt —  z 1 d y j  =  0 ; Tor^a £  m [yx rfx,—.r, rfi/j)

ÓyflCTT. HMt.TŁ HailSOJIbmyiO H HpHTOMTj nOCTOHHHyiO BC.lH’IHHyj HMCHHO :

(72)

£ m ( y 1 dx^—xi dyi) =  +  bt. C c f  +  c22 +  cz »

rAt  Kbi H36paan BHaKt +,  npeAnoaaran o c b  z t TaKt HsSpaiiHoio, h t o  £ m  (y , dxt — Xl dVl) noJioatHTCJibHo.
B t chxi iipeAnoJioateHina-b ypaB. (72) npHMyTi. CJitAyioułifi bhab:

dt Cl= a  £  m (ydz— zdy)-\-a' £ m  (zdx—xdz)-\-a" £ m  (ydx—x d y )= d \  £ m (yt dx l—x i dih ) = a \  dt |/c7 + c 22+ c 32j

dt. cy=b £ m (y d z — zdy)-\-b' £  m (zdx—.rdz)-f ft" £  m (ydx xd y)= b '\ £  m  (y2 dx l— Xj dy^)—b'\ dt l/ c12+ c 22- f c 32l  (73)

dt. c ,= c  £  m (ydz—zdy)+c  £  m (zdx—xdz)+c" £  m (ydx—xdy)—c \  £  m (Vl dx1—x l dy1) = c "1 dt / Cl2-J-c22- f  c3aJ 

UoMHOJKaa cia ypaBHeHia na a, b, c, na d ,  b', c ,  Ha a“, b", c", h Ka»Awii V™* CKxaAbiBaa hxb, noayaaeMb: 

£  m (ydz— zdy)
a \  a +  \b \  b +  c", c =  cos (*t , x ) -  -

£  m (zdx—xdz)  
a \ a ' +  b \ b ' +  c \ ć = COS f a , V) -  dt - +

£  m  (ydx—xdy) 
a"i a" +  b \  b" +  c \  c"=  cos (« i , z) =  ~

<>t. CcS +  c2a+  e j

BcTaBxaa c»A a BMtCTy d x , d y , dz  hxt> BcjiHaanbi n o  ypaBHeHiHMi. (26), b t. Koxopbix-b t o x l r o  ao-«jkho no- 
.lOW HTb , d t j i , d f t paB H biM H  Hy^K), HaxoAHM-b :
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0)x  2  111 y -  +  z2) —  01,J 2  m  y x — 0K 2 m z x  +  2 m  ^  y  ^  —  z

cos (~‘ ’ *r) =

67,  2  7/. (z2 +  x 2) —  « ,  2  m y z — ca, 2  771 x y  +  2  771 ^  z  ^  —  z  ^

cos (z t , y) =  ^ _ _ _ = = = = -
(74)

01, 2  777 (x 2 +  ?/2) —  ca, 2  m x z — 0)y 2  ttj j/z  +  2  m  ^  1/  ^  _  x  ^

cos (z , , z) =  ,

C in  ypaB H em a BajKiibi S y ^ j 'T t a^® n a c b  bt> iiocxfcACTBin; OHt onpeA’fiJiflionj jiojiO łKcnie och  Z\ o th o c h tr .ib h o  cccii 
nepeM tm aioinH xcn btj rpocTpaHCTBt; iioaoJKCHie jkc och  Zi  OTHOCHTCJibiio o cen  KoopAHHarb Xg , y 2 , z a , ocraioiUHx- 
c a  napajijiC7ibHLiMH ocjim’b neriOAc HJKHbiM’b B i  npoci'pancT B t, oupcA^JinTca H3'b ypaB H eniii (73):

a \  =  cos (z, , Xo) =  Cl ---------  , 6 V = C 0 8 ( ^ , y a) =  7 = = = = =  > c"» —  c o s i z t , ~s) =
V'Ci1 - f  c,:1 +  C32 /C l  + c 2 + C 3 c a- +  C3'

’ITO IIOKaabIBaCTTi, BTO IIOJlOHiCHie OCII Zy nOCTOHHHO OTHOCHTe.lbHO ocen KOOpAHIiaTT, Xg, t/j, Zn- B il CCMTj CMblCat. z , 
Ha3bIBaeTC7I OCblO HCH3Mt.IlJieM0H n.lOCKOCTH.

9 .  IIom iiotkhbtj ypaBHeiiia (39) c o o tb B tc tb c h h o  Ha d x  , dy  , d z , d x \  . . .  u  cKTiaAbiBaa h x i ,  bb  c j mjiB iiojiyaacM-b:

(aa,. aa,. ,72 » \  . / d x 2 +  dy2- f -d z 2\
^  . d x  +  . dy  +  -5^  • ó z j  =  ć> 2  771  J  =  2  ( A d x  +  Y d y  +  Zdz)

a  . d2| ,  +  b • t>2/h +  c . d2£, a  ()2Ś, +  6' . d2//, +  c ’. N a " . 9*gt  +  b" • ó27?1 +  c " . d*£t
  J -----------------* 1m  dX ~ ---------------- *  m *y ~ ---------------------- df»----------------------*  m d z

^ d̂ 2 m ( y d z — zdij)— d- ^ - 2 m ( z d x — x d z)— d̂  2 m ( x d y — y d x ) +  <̂~  d 2 t7.(?/24- z 2)4 - y -  d 2 ?7.(z24 - x 2)4 -  C-~  d 2 m ( x 3-j- if)

—  coy (o ,. d Z n i y z - r -  co, cox . d 2 m z x  —  cox coy . d 2 m x y  +  &x . ^  ^  +  . .  • +  +  ^2  • d t +  , . (75)

t a *  MJieni.1, B bipaataK npe en a y  H n e p p m :

’ 7 m  ’ 2 m    .

pasBHBaromyiocH n p n  A^CTBHTeabHOM-b ncpeM tm cH in oTHOCHTe^biio noABHHtHbixT, ocen  KOopAHHarb, Baaium o coKpa-
maiOTCH, HTO H A0J1*H0 GbJJlO OTKIlAaTb, npiIIIOMHHB-b Bbipa>KaBlH (45).

E c a n  ycJiOBia chctcm m  He H3MtHaioTCH co BpeMencMB bt> o rao in eH iii h o ab h tk h b ix tj ocefi K00pAHHaT,ł>:
©J —  O , 02 =  O , . . . . S ii =  O , i i i  =  o    ecJHi iio a b h ^ h m h  och  KOopAnnaT-b th k i .  nepcMliH^aioTCH, h to :

a  . o2f j  +  b . +  c . dKi a ' . o2^  4 -  V . d1^  +  o' • _ a" ■ aag , +  4 -  c" -dK t
dt? ’ ót? ^

10x , ft»y , ®*
He h 3m1)H biotch co BpcMCHOM'B , cjitA- nocTOflHHbi, e c a n  HaKOnen^ 2 ( 2 .  ć)x 4 -  Y.  d y Z  . dz)

e c T t noJiHbifl A H ^epeH ipaJi-b iitKOTOpofl o-yiiKnin ott>  KOopAHHaT’b x » V ’ 2 y x  , t o  ypaBHeHie (75) AaeTi>.

1 ć)x2 4-  oy2 4" oz2 C  _ fl.o3bi4 -b -»2/? i+ c -o 2bi a . Q'*t 4 ~ + c • y
- ^ - 2  771 —  I 2  ( X  5 x 4 -y < 5 j/ +  Z  G’ ) —- ^3 " 2  771X ^2 ■“  J

_  ^ • ^ t  +  y - ^ p i + c , - a y « 2 w z  +  ^ m (j/24 - z 2) 4 - 2 7 7 .  (z2+ x 2) - 2 7 7 1  (x 24 -y 2)

—  My w , . 2  m y z — oj, w ,. 2  m  z x — ca, cuy. 2  m x y  - \ -C  =  < p [ x ^ y , z , x , . . ) - \ - C  , . . . (76) 
T. I. 12
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TeopeMy JKiiBbix'b c iu t , iipH othochtcjibhomIj ABHateHiH chctcmbi MaT. t o h c k i. 
Ecxii-Gbi

a , 52^  b . u^rjt +  c . <52£i a 1. d2̂ ! -}-b' . o2/jt -f~ c 1 • f'2r i  a" ■ o2bi +  &" • oay i +  c • da£i 

dI1 ’ ot2 ’ <M3(
14 HC UbIJlH nOCTOflHBBI, HO GbIJlO GbI 

2  m dx =  dx. 2  vi  =  0  , -S’vi dy =  d y .  2  m  =  0 , 2 ' m  dz =  dl. 2 m  =  0  , 

npHTOM’b 6 b jju i-6 bi
© ! =  0 , 0 a =  0  =  0 , S2% =  0   .................... ....

a  cox ' , coy , co,
noćTOflHHM , to ypaB H diie jKHBBixb chxtj s e e  TaKH Gbi cymecTBOBaao. 

TaK b KaR"b

~r- 2  m  {if  +  z 2) +  2  m (z2 -f- x 2) +  ~ 3 2  vi ( x 2 +  y2) —  coy co, 2  viyz —  a, <ox 2  m z x  —  cox coy 2  vixy  =
2  2 -Ł

=  jc o s 2 ( I , x). 2  m  (x 2 -j- y2) +  cos2 (I , y). 2  vi  (z2 +  x 2) +  cos2 ( I , z). 2  m  (x 2 +  y )
1 0)̂

— 2  cos (I , y). cos (Z, z) 2  m y z  —  2 cos (Z , z). cos [ I , x) 2  m  z x  —  2 cos (Z , x ). cos {I ,y)  2  m  x y  K  , (77)

r/y& K  03HaHacTi. m om ciitb iiH epnin o th o c iitc jib iio  o ch  BpameHiH Z, t o  iio ypaBixeniio (76):

JL  2 m  3 j : 3 +  <??y8+ dz2— f  2  {.X. dx +  Y .dy  +  Z . dz) —  b 2 ’ m x
2. dP J  dt I . . (78)

a' dHi +  Z>'G2y1 +  c ’ <32& y  _  a  6^  + & "  62/?t +  c"o2^  ^  ?n,  +  / f  +  ^  \ 
dP dP 2  '

ypaBHCHie (78) iiMteT-b , iia n p  , npuxoJROHie k t. ab ii- 
atCHiio cucTeMbi m ut. tomck-b B-b o th o u ic h h i ocefl, hcb3- 
MtHfflCMO COCAHHeHHblXb C'b 3CMJICI0 H oGpamaiOJHIIXCfl CJltA- 
BMtCTt C"b IieiO 0K0JI0 CH 0 CH. 

3aBHCHM0CTB MCJKAy AtHCTBIITeJlBHOIO HtHBOIO CHJIOIO 
ciiĆTCMbi ii o th o c h tc x b h o io  onpeA taiiTCJi ypaBHenieM b.

2 vi

(d x f  +  d y f  +  3 z ,2\  / d x 2 +  dl,2 +  d z ~ \
   j  =  ^ --------

BCTaBJIHH ClO^a BMtCTO d x  , d y  , d z  IIXTj BCJlH'IIIHbl
no ypaBHeHiiiMb (26), HaxoAHM'b •'

t o l» + w + ,j i , : = z  my + g + ^ + ^ „ ,  j + ( ............) + ( ........... ) '

/ a k i + b d r i i  +  cdtt ^  \ 9 x  /  Vy „ /  . \ i f
+ * (  —  « ---------------- + 2 % - “ ! / . )  y t + »  ( ................) j ,  + 2  ( ................) ) ,

a )U  +  +  cd(,  =  0 ,o'SS, +  6 'Si. +  c'dft =  0 , a " i j ,  +  4 '«>Ii +  — 0 .
h x h , t t o  Bee parn io :

3 ^  =  0  , dy i  =  0  ,  aSk =  0 ,

to  b o  yp . (79)
s  m  / d x f  +  d y f  +  6z12\  __ ^  wi d x ^  dy^-j-dz2 _j_ ^  m |(zwv—yw,)2 +  (xot-z® *)2 +  (yw*—xcoyf  |

V / ot

+  2  2  m  |(z«y—yco,) (xw,—zcox) ^  +  (ycox—xcov) ^  j  \ (80)

=  2 V I + -()22+  CO2 /C +  2 2 w { (2«y—y « ,) ^ + ( x w ,_ z w » ) ^  +  (y « * -x % ) 

ccxh oGpaTHMT* BHUManic Ha ypaBiieH ic (77).
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1 0 .  IIp ieM H H K 'b  A B H H tym eil CHJIŁI BTj M aiH H H aX 'b COCTO - 

h t i j  1131, o a h o h  h j i h  n t c K O J iB K H X i  n e p e M t m a i o n i H X c a  n O ’  
B e p x H o c T e S ,  n a  K O T O p u a  B c r y i i  a  g t t .  u  n o  K O T o p w a r b . n o -  
T o s n ,  a b h h c u t o h  H 3 B tC T n a ; i  c n c T o s i a  s i a T o p i a j i b i i H x t  t o -  
n e K i . ,  c . i y j K a m a j i  n o c p c A C T B y i o m e i o  s i a c c o i o  a -118 n e p e A a n i  
s i a m m i t ,  p a g ó r a  A H H ^ y i U H x t  c i u t . .  P a S o T a  A a B J ie id n ,  
n p o i i 3 BOAHMbiXTj CHCTesioio s i a T c p i a j i b i i b i X b  t o i c k t .  n a  Ar i i ‘ 
i K y m i a c j i  i i O B c p x n o c T H  n p i c s n i H K a ,  p a B H a a  p a ó o T t  c o n p o -  
T H B .ic H iń  c h x t j  n o B c p x H O C T c f l ,  c c T b  n o J i e s n a a  p a S o T a ,  n e -  
p e A a i m a a  M a u i i i i i t .

1I t o o b i  u c  n p o H 3 o n i a o  } 'A a p a  i i  c j i iA O B a T C j ib ł io  
n o T c p n  p a S o T b i  o t t >  y A a p a .  H a f t o S n o ,  h t o ó m  i to o p A H H a T b l

X 1 » 2 /l  » Z 1 » x  1 > • *. n  CKOpOCTH
d x x d i / j  u z t  d x \

l i ’ f i ’ d t '  ~ d T ’

CHCTCMW M a T ep ia jIb H b lX -b  TO'ICKT. yA O B JlCTBO pajlH  KOM . n p i l  
B C T y n jie H in  c i i c T e s i u  n a  n o B e p x n o c T b  u p i e s m i i s i a ,  T a K b  h 
b o  B pesiH  A’fen cT B ia  c a  n a  h h x t > , y p a B n e n i a s n ,  ( 3 )  i i  ( 4 ) ,  
B b ip a a ta io m n s n ,  y n o s i a n y T w a  iiO B c p x n o c T H . I I p c A n o J i a r a a  
c i e  y e j i o n i e  i ic n o j iH C H U w s n .,  i m .  y p a B H e n ia  ( 1 0 ) ,  c y m e c T -  
n y i o u i a r o  A8 8  B c a n a r o  c o B c p m e u H O  n p o ii3 B O J ib H a ro  n e -  
p c s i f .m c n i n  c h c t c m b i , u  c n iA -  A-'18 eH A * ż c T B H T e jih H a ro  ne-* 
p c M t m e n i a ,  n o - T y ^ a e s n .  n o . i e 3 i iy io  p a ó o T y ,  n e p e A a H iiy io  s i a -  
n iH H t:

. a b s .  =  —  j "  ?■! 2  n i  [ c o s  { d i , a.’! )  . d x t  +  c o s  { A y , y i ) . d i j i  +  c o s  ( A t , 2 , )  . (52t ]  —  . . 

=  f z  ( X ,  d x t  +  r t  d y t  Ą - Z i b z i ) -  y  ^ m (8 1 )

B i j  y p a B i ic n i i i  ( 7 5 )  tjichbi 

0 j .  d t  - f -  0 o• d t  -J- • • “f" ^ i -  d t  “H  ‘̂ 2 -  d t  -{- . . • l i  2  cii [ c o s  ( A v  x ) .  d x  -}- c o s  ( A v  y ) .  d y  +  c o s  { A  1; 2 ) .  8 2 ] -

B b ip aw a iO T T . g j i c s ie i iT a p n y io  p a ó o T y  c o n p o T i in j i c i i i u  n p i i  O TH or.iiTCJibH O M b a b b : k c i u i i c h c t c s i b i  s ia T . t o t c k t .  11 y p a n .  
( 7 5 )  o i i p c A ta a c T T .  c i io  p a ó o r y .  f l p e A i i o J i a r a a ,  a r o

a  . d ° ^ i  +  b  . d 2rji +  c  : d sCi a ' .  6 2| ,  +  b ' .  +  ć .  d %  a " .  d %  +  b".  0 2y ,  +  ć .  d K t

di- dt3d i
COx > COy j CO s

noC T O H H H bi, U3T> y paB H C H iH  ( 7 5 )  n o J iy a a c s i - b  o T i io c n T C a b n y io  p a S o T y  A a B .ie n if i  (oTH O C B TC JiLH yio n o a c 3 n y r o  p a C o T y  s i a o iu n w ) :

/■t)x2 +  Uff- +  022\
T r .  r e l a ł .  —  J 2  ( X .  8 x  - f  Y . d y  +  Z  . d z )  —  ~  2  m

a  d H i + b  5 ^ , + c  d K i

dt2

di
a '  d H i + b '  d \ i + C  d H t

d i
- i  m y —

a "  d ^ + b "  d i y i + c "  d K i  

d i

9 t o  y p a B H c n ie  B a a m o  A-1 8  n a c i .  b t ,  t o s i t .  O T H o m c H iii ,  
> ito  n o K a3 W B aeT T j n a s n .  n a i a n i e  B p a m a T e . i b i i a r o  A B n w e n ia  
3CMAH H a  p a 6 o T y  s i a n i m n . ,  A 'fc n c T E y io m n x 'b  H a  n o B c p x i i o -  
CTii 3 e M a n .

y p a B i i e n i e  ( 8 1 )  B b ip a a s a c T i  p a C o T y  A aB JicH ifi n p H  
n e p e M tn ie H iH  c h c t c m b i  s i a T e p i a a b n b i x b  t o h c k t .  OTHOCHTejib- 
HO HenOABH}KI1ŁIX'b OĆCfi nOBC[)XIIOCTH npieMHIIKOBT. 05 bIK- 
HOBeuno ABHJKyTCH t 3 k h s i t>  ośpasosiT), h t o  BcerAa b io jk h o

2  m z + ^ -  K + C .  ( 8 2 )

B b iS p a T b  T a K ia  o c i i  K O opA ! I8 aTT. x ,  y ,  z ,  K O T O p u a  n e -  
p cM tm n iO T C H  bm B ctJŁ  c h  noB epxH O C T H M H , cJ ifcA O B aT eab iio
0 i  =  O , 0 2 =  O .................S i!  =  O , S i2 — O, . . .  . 11  A aa
KOTOpHXTi , Tji , f , , COx , (Oy , (0, nOCTOHHHbl. B t CCMTj
n p c A n o j io a t e H in  B C T a B a a a  b t . y p a B H e n ie  ( 8 1 )  b m Łc t o  a 5 -  
c o jiio t h o h  5KHBO0 C H a b i c a  B e jiH T iiH y  n o  y p a B H e H iio  ( 8 0 )  
II BM tCTO OTHOCHTCabHOU IKHBOH C lU b I  CH BC JlH aU H y nO  
y p a s n e H i io  ( 7 8 )  , n o j iy u a e M i. :

T r .  a b s .  =  f  2 { X i .  d - n + T , . d y i + Z t . d z j  -  J  2  & • d * + Y . d y + Z  . d z )

—  W2 K   2  7TI j ( z « y — l/w,) - f  {xco,—Z®x) ^  +  {yiOx— X(0V) +  ^  •

BCTaBaaa bb cie ypaBiienie bmIjcto d.r j , <5y , , dzt hxtj BCJiinmiiw no ypaBHeHiasn, (27), bt> KOTopŁixT>
5 bi —  O , drji =  O , ^ ^ i= 0  ,

nOAyqaesn.:
T r .  a b s .  —  J *  {0)3.. 2  m  ( Z y  —  Y z )  +  w y. 2 m  { X z — Z x )  a , .  2  m  {Y x — X y ) )  d t

dr \ dli d~
—  co1 I I  •—  2  m  { (« « „ — y o . )  —  +  (2« .— z w j  ~  4 -  { y a x— x c 0 y)  —  +  C  .

d t

y p a B iie n ie  c ic  n aan io  b t. npHJioJKCHiii kt> T copiu EOAeca IIOHce^c, TiopOaHaMt h np. 

KieBŁ 15-ro flm ispa 1861. H a . P a x M a n u H o a t,.

12*
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O f o o o i ą e u i e  c f i o p M fJ i z ,  o r m io  c m ą u o c c n  k z  n o K a a a m e j ib h b L M Z  u  ji o e a p u < f)M u  z c c k u m z

S j-H K U /iM M Z .

Co mhohixb nypcaxB MaTCMaTHnecKaro anaaH3a moh>- 
iio iiaHTH <j>opMyjiy , AaIO,nyio óesHiicaeHHoe mhojkcctbo 
mhiimlixb aorapiteaonB ^aiiHaro BeinecTBeiiHaro, hjih mhii- 
Maro iHCJia. •PopMyaa 9Ta, HecMOTpa Ha KaJKymyioea 
OÓiUHOeTi., tUsib iie Menlic jiHiuena ohoA,— noTOMy hto, 
j;poMt AOCTaBaacMbixb cio aorapneMOBB, cymecTBycTB 
iixb necpaBneHHO óoabince HHcao, — TaKB hto ecan hhc- 
ao AoeraB.iaeMbixb <bopMyJioio aorapibt-MOBB 6e3KOHCHHO- 
Goabiuoe ncpBa.ro nopaAKa, to niicao netx-b cymecTByio- 
mnx'b aorapneHOBB—  6e3'KOHeHHO - óoabiuoe Broparo no- 
pa^Ka. Ectł Aa®o Tania oTpiinarejiMibia h mhhmmh hhc- 
aa , KOTopbia hmŁiotb BcmccTBeHiibie aorapneiibi, nero 
BbimeynoMaiiyraa •topwyaa nnnor^a lie aocthbhtb. He- 
AOCTaTOHHOCTb ea cctb oat^CTaie HCAOCTaTOHHOcTH 4>op- 
Myjibi:

•y»2

VX — 1 -1- x  +  —« +1 . 2 ^ 1  . 2 . 3 1 1 . 2 . 3 . 4+ +
I13B KOTOpofl Olia BblBOAHTCH, U BB KOTOpOlI e eCTb 113- 
BtcTHoe oeiiOBame 2,7182818284 . . . .  HenepoBOU ch- 
ctcmbi jiorapiieMOBb, noJiynaeuioe 1131. pa^a:

1 +  1 +  1T 2 +  1 7 2 7 3  +  T 7 2 7 3 T 4 + ...............
' I t o  nocJit^H aa -bopMyaa a i im e H a  o ó m i i o c r H ,  b h a h o  ii.ib 
T o r o  , h t o  B T o p a a  e a  n a C T b  A-^a u a K o r o - a H Ó o  AaHHara 
3H aaeH ia  x  h m B c tb  o a h o  sH an en ie  ; MCJKAy tB m b  isaKB
e* tojibko A-1*8 x  paBHaro ijtaoMy Hiicay HMfceTB oaho 
3Ha>ienie, a npii .r aPoShomb cousMtpnMOMB HHcao 3Ha- 
'leiiifl 9T0H -byHKEjin paBHaerea 3iiaMeHaTeaio p,\)05n; h 
iiaKOHcipb, no aH aaorin naAoóno oatHAaTb 6e3KoneHnaro 
MHoatecTBa 3HaieHifi b toh  <f>yiiKiiiH, KorAa x  hhcjio H e -
COH3Ml;piiMoe

U HaMtpeHij oóboólhhtb  nocJitA111010 •bopiwyjiy, u Ha 
ooiiOBanin ca bm bccth  óo a te  oómyio *opMyay a*® Ha'  
xoatAeHia aorapneMOBB. 3a ocHOBaińe noKa3aTeabHbixB 
»yHKqiu a  npiiMy HenepoBO; a  noTOMy u  aorapneM bi, 0 
KOTOpuxTj noBCAy p t ib ,  SyAyTi. H enepoB bi; pacnpocTpa* 
h h tb  ace nojiyaeHHbie mhoio bm boałi Ha ao rap n esb i Ka‘
KOH-yrOAHO cucTeMbi He npcACTaBHTBiHanaKofi tpja h o cth .

ycaoBHMca to 3HaaeHie -tyiiKiiiH e*, KOTOpoc p,a.c?'b
paAB

<v»3

1 +  ^ +  A ?  + + • •
o

H30Ópa>KaTb ipe3-b ex , a Kanoe-HH-ecTb 3HaaeHie stou
■tyHKuin Hpe3T> ((e1) ) . IIoAoSHaro o0o3HaHeHia 6yAeM.'b 
A e p j K a T b c a  n  b-b A P y rw x -b  c j i y i a a x t , y n o T p e ó j i a a  a b0U" 
H b i a  c k o ó k h  n p n  p a 3 C M a T p i i B a n i n  n a K O r o  H H - e c T b  3 H a a e -  
n i a  B b i p a a c e H i a ,  HMtiomaro H tc K O J ib K o  BCJiHHHii-b.

f l y c T b  m a n  utabia noJioJKHTCJibHbif l  B3anM HO npo- 
CTbia Miicjia, xorAa:

((eH )) =  e-  _  p r  ĵ cos ^ lkn  ^  + i  sin ^ k „ i j j ,

l A *  *  K a s o e  y r o A H O  u t a o c  { n o a o w H T e v i b H o e  h j i i i  o T p H -

naTeJibHoe) ancao , en apuoMcriiHeCKOe 3Ha>icuie KOpna 
V̂ e"*, KOTOpOO MOJKHO nO.iyHHTb HeHOcpCACTBCHHblMB 113- 
BACHCHieMB, HJ11I H3"b pBAa

© ! , &  e r
(A3

1_L.m > Vw/ i W  [

n  OTHOineHie oi:pyhshoctii isb ĄiaMCTpy (3,14159 . . . . ) ;  
i  IMHIlMblll 3IiaKB, BbipaiKaiouiiH V—1 •

Xoth 'iiic.iy k  mojkho npiimicbiBaTb 6e3'incjietnioc 
MHoaiecTBO utab ixB  3iia>ieHiH, ho HecMOTpa Ha to  bto- 
paa aacTb nocatAHeu *opMyjibi hm-6ctb  poBiio n  pa.i.iii't- 
HbixB 3iia'ieHiii. yótA U T Ł ca bb 9to>ib aerno : bb caMOMB 
A ^at, KanOBO-5bi iybaoc incao k  iin-6i.iao (uoaoaciiTeab- 
n03 nan  OTpiinaTcabiioe), Bcei'Aa cymecTByeTB pacnoocTa- 
tohhoc eaiy ancao 110 MOAy-1110 n > a a ita io ia io m ec a  bb pa- 
Ay 0 , 1 , 2 , 3 , . . . . ,  n —1; h noTOMy, n icay  k  B cer-  
A< MOatHO AaTb biiab  q n - \ - k ’ , 1'A15 </ H taoe >incao, no- 
aoaiHTeaŁHOc nail orpapaT cabiioe, naii 0 , a /c oaho h3B 
hhccjib 0 , 1 , 2 , 3 , . . . . , n — 1. rioACTanana q n + k '  
Ha M ’J & c t o  k  bb Bbipaatenie

COS ( l k n  +  i  s in  ( l k n  ,

m m  npiincACMB e r o  , n a  ocHOBaHin HSBtcTHOH ncpiOAH'i- 
iiocTii TpuroHOMeTpii'iecKUXB * y i iK n iu ,  k b  BHAy:

cos ( l k n  +  i  sill ( ik 'f t  ZJ ,

OTKyAa h 3aKaionacMB, hto HHcao 3HaHCHifi ((e" ))H eó o -  
ate n :  hóo k  mojkcmb npHHHCHBaTb ToabKO 3HaHenin
0 ,  1 , 2 , 3 .............. ...  n — 1 . PaBHbixB atc sHaneHifi, coJ
OTBtTCTByiomnxB pa3aiiHHbiMB k ' , noca1>AHee BbipaJKeiiic 
UMtTb ne MoaceTB; noTOMy hto, AotiycKaa:

cos ( ! * ’« - )  - f t  sin(2A:'jif)=cos(2FjT™ )-|- i sin(2k"n~- )

HaxoAHMB:
cos ( lk 'n  ^  =  cos (lk"n  —^

siu (2k 'n  | )  =  sin ( lk "n  | )  ,

OTKyAa, npcArioaaraa k' > li' ,

l k n  -  =  l l i 'n  ^  + 1  K n  ,
71 71 1

ta* K  qtaoe h iioaoaiHTeabHoe HHcao; a OTCioAa błibo- 
AHmb:

jk ' — k") m  __ 
n

-  K ,
HTO HCB03M0HCH0, HÓO k '  k  < 71 , a 771 U 7( HHCAa
ncpBbia McatAy cofioio.

H TaKB <i>opMyaa

((en ) )  x= en cos ( l k n  ^  +  i  sin ( lk n
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A acT t B et »  3Ha>ieHiH BbipaaceHia e'* .

3 a M t H H f l  B b  i i e f i  ~  M p c 3 b  a ’ , H M t C M b :

((e*)) —  ex [co s  (I k n x ) -j- i  s in  ( Iknx)  ] ,

i'At iiOAb x  noGaMtCTL pa3yM teM b paqioH aabH oe n oa o -  
JKHTeabHOc u i ieao .

9 t b  <i>opMyaa HMteTb m-Łcto ii ^Jin n 0 Ka3 aT eaa p a -  
q ioH aab n aro  OTpiiqaTc.ii.Haro; Bb caMOMb A ta t:

((«—• ) )  = =  =  :  ----------------------------
( ( e 1)) ex [c o s  ^Iknx)  +  * silt (2A a x ) ]  

=  e~x [co s  ( Iknx)  —  i  s in  *lknx ]

=  c ~ x [ co s  (— l l tnx)  -f- i  s in  (— Ikxx)]  .

O cT aeT ca  p a c n p o c T p a n n T b  ee  Ha c a y i a i i  n o isa3aTe- 
a n  necOH3Ml;pnMaro. Ho mto p a 3yM tTb riOAb ((e*)) npH 
a ’ uppaqioH aabH OM b ? —  KOHenno, n p e A t a b ,  Kb KoropoMy 
CTpeMHTCH a

i ( e [ j ) )

c b  np iió . inau!  n icM b  p a q io H a a b H a ro  OTHOmeHia — 
P

a

H ' r

( a  h fi q t a t ia  MHcaa) Kb iippaqioHiiaaLHOMy n iic a y  ,r. 
CatAOBaTeabno ^ aa  p acnp ocrp aH en ia  H am eS 4>opMyabi, 
CTOHTb TOabKO y6iAHTbCH Bb cyiqecTBOBaHin 9x o r o  n p e -  
A taa , H.iii m iaue, n p e^ ta n , Kb KOToposiy cTpeMHTCa 

a

e  & £ c o s  ( 2 /o t  +  i  s i n  ( i k n  ^ - ) J

n p ii npHGanaceniii Kb x.  

OópaTHMb HecoH3Ml;pHMOe mhcao .r Bb HenpepuBH yio  
Apoób BH^a:

, 1
Qo +  —  l

<7i +  —  1
<7a +

73 +
h  B 0 3 b M C M b  cm cjkhu h  n o A x O A a i q i a  A PO ftH  —̂r II ~ ^r j

p p

p33H0CTb MCHI^y KOTOpblMH, KaKb H3BtCTH0, paBHa

u MOJKeTb 6biTb c ^ t .ia n a  MeHte bchk oh  ^ am ioii bcahmii- 
Hbi, lifio MHcaa (3 h §  MoryTb npcBbiciiTb bchkoc mhcao. 
C yiqecT B ona»ie n p e ^ ta a  AOKaatCTCH, eca n  m u AOKaaieMb. 
MTO pa3H0CTb

J  =  e ‘ £ e o s  ^ 2 k x — , ^  +  i  s in  ( i k n  —  e  ^ £ c o s  ( 2 k n  +  i  s in  ^ 2 A .t —

mojkho cA taaTb npoii3BOabHO Maaoio. M bi yfitAHMca Bb 
sTOMb cnepBa nopo3iib  ^.ih  Kaw^ofl H3b pa3noo.TCH: 

a  a

J  V e  —  e  =  o

O T C i o ^ a :

cos (2/£7t - j )  —  COS ( U x  —

s i n ( ’2A« —  sin  ( ikn  =  w' .

, = ( 1 + j *  - 1 + f f r  +  ! f +  + . . .
C jiiflO B axeabiio:

Ą a a  nepBofl , Bb ca t^cT B ie p a B ea cm a  —  ~  —  

(n p e^ n o a a ra a  ~  >  , iin-fieMb:

J_ « !
'ffl s J  W

s  —  G [ e  —  l )  =  y e  , r A t  y  —  e  —  1 ;

e  >  1  +  y  , QTKyAa :  7  <
e — 1

*

mto u  noKa3MBacTb, m to y ,  a c a t A 0BaTeabHO h  pa3iiocTB 8 , MoateTb 6 u T b  CAtaaHa M eiitc bch k ou  AaHHofl BeauMBHBi. 

P a an o c T H  a ie  w u  w1 MoatHO npcACTaBHTB TaKb:

« = - 2  sin[*»  { j + j ) ]  «n [* «  2si“[* *  i j  +  j ) ]  si» ( ^ )

» - =  2 c o s [ * « ( ^ + ^ ) ] s i n [ * * ( ^ ; - | - ) ] = - 2 c o s [ * »  ( ^  +  ^  )  ]  s i n  ( g 7)  .

I I p H c y T C T B i e  B b  K a a i A O i i  H 3 b  H iix b  M H o a i i i T e a a  s i n  ( ^ > )  * K0 T0 PM n  M o a t e T b  c A * a a T b c a  n p o i « B o a b H O  M a j i b i M b ,  n p n -  

M e M b  A p y r o f i  M H O J K U T c a b  i i H K o r A a  H e  B b i H A C T b  H 3 b  q p e A t A O B b  — 2  h  2 ,  A ° K a 3 t I B a e T l j  ’ w  H f<)1 m o j k h O

y M C H b lU H T b  n p o i I 3 B O A b H O .

H a K O H c q b  A a a  p a 3 H 0 C T H  J  H M t e M b :
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A  =  [co s  (2kn -)- i  sin (2kn J S +  (e^ +  ó) (w -j- i « '] ,

K
P> ' •':;** §

OT r;yA ‘'i b h ^ h m t > , ' i t o  h  ^  m o i k c t t . Gl i t l  c ^ ' t o a i i o  M C i i t e  
ECilKOIl ^ a i l l i o f t  BCJlir iHHLl.

II TaK’l. CJ'm«CTBOHailie Xipc^ijia, Kb KOTOpOMy CTpe- 
M i n c a  B L ip a a c c H ie  

a

[cos (2 k n ~ ) +  i sin ( 2 A ; r J

ci) npnG.TtiiKCiiicMb paiiiOHajiLiiaro o t h o h ic h ih  r;'b np-

p an io n a^L H O M y  a n c a y  x ,  AOKa3aHO> II npiiT O M b b t o t b  
n p c A tJ i i) ,  KOTOpi.ni m li 6y^eM i) n iicaT B

ex [cos (‘Ikjix) +  i  sin (2/ixx)] m u ((O ) ,
A Jia p a s J iu iH B ix i.  k  U M tc T t p a 3Jin aH L ia  3 i ia a e n ia ,  bt> cafcA - 
CTBie a e r o  ( (e x)) n p i i  x  HeeonsM lspiiM OM b h m T .c tt. 6e 3T iic jie n -  
H oe MHOiKecTUO 3i ia a e i i i u .  1I t o G l i  yo tA U T K cn B b  cnpaB C A - 
. id b o c tH  110c.1T,-i,nai o s a M ta a i i ia ,  A onyC TH M b, i t o  n p n  h c -  
paBHW Xi) k 11 k 1 iim Iicm x:

cT [cos (2kfix)-}-i sin(2Ajrx)]=e* [cos(2Knx)Ą-i sin (2k ’nx)y,

TOr.̂ a : 2knx — 2k'nx +  2Iin  , r̂ 'B K  U’UOC hhcjio;
r -a . ;,3 z* . 1 V, (2kni)2 , (2kxZ)*

((«*)) =  [*  +  -  +  172  +  1 .  2 . 3 1T2T3 . 4 +  - ‘ J L 1 • 2 1 . “2. 3 . A

l i  
k—k1 ’

a  O T C io^a  : . r  =

t .  c .  i i e c o i i3 M 'k p n M o e  ’i n c .to  x  p a n n o  c o i i3M tpH M O M y 
1 T 0  HCB03M0HSH0.

II T a i t i .  m li i i o K a 3 a j i n  B i r a a e n i e  <i>yHKiim ( ( e 1 ) )  n p n
X  COlISMlipilMOMb 11 IieCOH3M’l;pilMOM'b II BUĄfejlII, MTO BT.
ncpBOM'b  c j i y a a t  t h c j i o  3 i iaT C H ii i  9 T o n  * y H K n i n ,  c o o t b S t -  
c T B V io im ix 'b  A a in iO M y  x ,  p a n n o  311a M e H a T e .u o  B H p a a t e i i i a  
x ,  a  b o  B T o p o M ’b "— 6e3K 0H c. ' iH 0  e c . i h k o .  C n p a im iB ac .T C a  
T c n e p i . ,  h t o  p aay M 'b T B  i iOAb ( ( e 1 ) )  n p n  x  M i iH M O iib ? — y c j i o -  
BUMCa 11 Bib 9T0MT. CJlTTat. p a a y M tT b  Ei.ip a iK C ii ie

e x  [cos (2/ijtx) +  i  s i n  (2/otx)] ,
bt. KOTOpoM-K sna’icHia noKa3axexbHofl 11 ’rpnronoMeTpiiae-
CKiix 'b  < b y u n i o n  n o a y a a T c a  ii3i> i i 3 iv 6 c T H b ix b  p a s . i o i K e i i i u  
u x b  b t .  p n ^ B i .  T a K ’b ,  cc.T ii  x  11 y  ’i i i c j i a  B e m e o T B e H H t i a ,  
t o ,  no f l a n n o M y  c e f i i a c b  oiipcAtJieiiiio, H M te M b :

((ex+r;)) = e T+>: [cos (2kn (x+ y t))  +  * sin (2/cn(x-f ,

ujih, no.iaraH x + j / i  =  z ,

+

>1T0 IipiIBOABTCH K b  BH^y I

+  i  U  +  C ^ £ ) 5 \  1
+  I 1 . 2 . 3 1 . 2 . 3 . 4 . 5  ...............

((«’)) =  [ i + z  + V.Y 1 . 2 . 3
s4 1 T. , « , • , { U n z ip  . (2kxzi)s , 1+  O T 3T 4+  • • • - J  L1 +  2 t o  +  - T 721 +  l T 2T T +  : ' *

[
IIpoH 3B C A eiiie  A nyxa . n o c x B A IIHX,b cxpoK -b m o * h o  saM-fennTB o a h o io ,  no.Tb3y a c b  t o jk a c c t b o m b

1 +  1 .2 ^ ” 1 . 2 .  3 + 1 +  Z ' ~ ^  172^ "  1 . 2 . 3 +  • ] !l+(s +  , ) + ę ^ + ^ + . .„

kotodoc et. cHJiy cbocu toikacctbchhoctii, nnficrb m*cto n npn MmiMtixT. SHaacmaxT. z  n z - ; nosTOMy:
1 ’ (z + 2 k n z i f  , (z+2knzi)*  .

((c'O) =  1 +  (z+2knzi) +  T72 +  1.  2.  3 + • • • * •
jjo: 3 _  ^ y i  ; cxIiAOBaTejiLiio:

c +  Ik n z i  =  x  +  y i  +  2kn (x  +  2/0 1 — x  ~  2kmj -j- {2knx  +  y) i  .

IloJiaraa:
x  — 2kny — a , 2knx  +  y  =  f t ,

(bt. ratflCTBie aero : 2 +  2knzi  =  «  +  P* ,HCJia " ^ c tb c h h u h )  ,
( a + p i f  , (o+ /?i)3 , f .  , _ . I f l  i r; i I

((ex*r))= 1+(«  +  f r ) +  1 ,  2 +  1 . 2  . 3 +  - - -= l 1+1“+1.2+1.2.3+ ”J [ 1+ ^ + i  . 2+1.2.3 

mjih . ((eI*t'))=  [cos (2knx +  y) +  i  sin (Iknx +  y)] .
Stovo pe3yJiLTaTa mbi AOCTHrJia-Gw cKopte, ccjih-Gbi 4-opMy-11®. BBipaataiomefi ((e*))i AaJin BIIA'b :

((e*)) =  e* e2**1*1 =  e**2l7txi (*)
m ®(•) 'h T .i™  Moa(ell> o n pOCBTB, na KHKOMŁ ocHoeaHiH npoB3Befleme flny« noKasaTCBLHMxi .̂yBKnm « H e mm aaMtsaeMl. oflHow,

CK̂ â biBaa noKasaieaH, HecwoTpa Ha To, hto noKaaaTejiH HAtt 06a mhhmmc, Haa oflHHł, H3Ł hh*i> 9to AOKaaMeaeica oieHb npocio: 
ecAJi-ów z u z} Cbijin lieiî ccixicjaHWc, %o MW wm15J1h-6i>i •

] = e^Ccos/J+tsin^),

e% . ex = e ,*♦*56' HAd;



Tor^a, noflCTaBjifla b b  iiec xĄ-yi Ha m®cxo x ,  no-
JlJHHMTh:

((ex+r')) =  e-t—0.1711 __ ex-ii7iy  e(a w » ,) i

_  ex—i<7ir j-eos (%knx-}-y) +  i  sin (2knx-\-y)] .

T enepb  nepcfi^oMT, k t. jiorapHOJiaMb. y iioT pco .iaa  
3 nan a. I a ^ h  oGo3HaTcnia IleuepoB a JiorapiieM a, u  noJia- 
r a a :

cos (U tix +  y) =  M
eX—H7ty gin ^J m v  + y j = N  f >

D3 T. ypaBHCHin : ((*"**')) =  Al +  N i  , iiaxoAHMi,:

/ ( ( M  +  N i)) =  x  +  y i ,
t a *  aboiihb ih  ckoGkh 03Hanai0TT> Kanon Hii-ecTb H enepoB b 
jiorapneM T^nncaa Al +  N i  (3 A®Cb Al u  N  BeiqecTBeHiibifl\ 
’I t o S ł i  iiafiTH bc® jiorapnoM bi nocji®AHaro uncjia, naAOÓ- 
h o  npiiiCKaTB bc® bo3mohuii>ih BcinecTBeHHbia 3naaeH ia 
x  ii y , np ii KOTopMXb iio c a f  AHee paBeHCTBO Moatexb Gmtb 
yAOBacTBopeHO a ^ h  o a h h x b  h  tB x b  ate AaHHbixx. 3H aie- 
Hiii Al h  N. C bipaatcH ia M  u  N  AaioTb .■

e*(*-3inr) — Al2 4 . N 2 
Ntg  (2k n x  +  y )  —
Al

OTI»yAa
x  —  2kmj == l  VAP +  N 2 

N
lk n x  +  y= a rc .  tg . .

Pa3p®uiaa 3TH ypaBiieuia o th o c h tc jiłh o  x  n y ,  no.iy- 
h h m ł  :

x  =

V =

l  \/  Al2 + N 2 + U n a r c .  tg . J

1 +  4 k 2 7 t2

N
a rc .tg . ^  — 2 kn I V Al2 +  iV3

1 +  4 k ?  T i2

3a® cł l  y / A l 2 +  A 2 ecTb BemccTBCHiioe hhcjio , a  iisien* 
ho apnoMeTHaccKiii aorapH aM b MOAyJia HHCJia M  +  N i ;
a a r c . tg .  ^  m n ie rb  6e3ancaeH noe MiioatecTBO 3HaaeHifi

(K0He*iH0 BemecTBeHHbjxi>) , xaKb h to  ecjin  HaHMeiibiiiee 
h3t> noaoatiiTejib iib ix’b sn a a e iiiu  (BKJnoaaa eioAa h  0, ccjih 
o iib — oaho  H3Ł 3H aaenin) Ha30BeMb a p e 3 b  p ,  to :

arc. tg . ^  =  p  +  2 l i n  ,

rA® k' Kanoe h h -cctb  ntjioe hhcjio , noJiO/KHTejiLHoe hjih 
OTpimaTeJibHoe, i u b  0.

OaeBiiAHO, 3Haitb sin  p  OAHHaKOB1> 011 3tiaK0Mb N, 
a suaK-b cos p  c b  sHaKOMb Al; Bb cJi®AcxBic BToro:

p  >  0
71

< T

p  —  o 

3?r

K o rA a

P >

<
2

271

P
=  t  }

3 71 )
~  T i

>

<

71

T
71

=  71

>

<

71
3tt
T

S

N  >  0 

Al >  0

N  =  0 
M  >  0

N  <  0 

Al >  0

N  >  0  

Al =  0

N  <  0 
Al = 0

N  > 0  

A l <  0

N  =  o
A l <  o

N  <  0 

Al <  0

II TaKT>, iiaaBaBii MOAyJib M  +  Ni  Tcpe3-b m , mitcM'b :

lm-\-2kn  (<p +  2k'7i) +  i  (£+2/c'jt — Iktr Im) 
I((M  +  IVY))= — l  +  Ali2 n2
BoTb oGipaa <bopMyaa, Bb KOTopon 3aKjiio>iaioTca bc* He- 
ncpOBbi aorapuoMbi THCJia A I - \-N i;  1131, a e a  U3BtcrH aa 
*opMyaa

l  ((Af +  Ni)) =  lm  +  i { p  +  2l i  71)
nOJiyaaeTea KaKb aacT uun  cjiy iaii npn HOJioatcHia A := :0 .

B k Hamefl ibopMyat mo:kiio ii3MliHHTb no npoH3BO- 
ay ABa+Bjibixb nncjia k  h  k', mcxĄy itM-b KaKb b ł  no- 
catAHen to j i lk o  oaho kr; nosrosiy x o th  nocatA H sa Aa- 
eTi. 6e3aiicacHHOe miiojkcctbo snaaenifl aJ'h  ao rapnesia  
OAHOro 11 Toro ate iHCJia , ho ne bc®; nam a ate A ocra- 
BJiacTb bc® aorapn<i>Mbi, kohxt, caeTOMb , ohcbhaho , Bb 
6e3KOneaHO óóabmee n ic a o  pa3b óojrte npoTHBy AOcxa* 
BaaeMbix-b nocji®AHeio >i>opMyjioii.

A an aa  M  h N  nocji®AOBaTejiLHO 3HaHCHia :
AI —  1 , N =  0 ,

A1 =  —  1 , N  =  0 ,
Al =  0 , N  =  1 ,

AI =  0 , N  =  —  1 ,
J  npH HCMi Bb nepBOMb cayaa® p = z 0 ,  bo BxopoMb p = z n ,

Cl +  z +  f T g  + j — 2 7 3 - • ]  [ t + 2 ' +  7 7 2  +  0 7 3
!  _ 4  , ,  . , ,  , C £± £l*  C f± fO ’

•J —  1 +  (2 4 -  z')  +  i  2  + 1 . 2 . 3 '

Tam > K a K ł n o c jita H e e  paseHCXBo H M te ib  M tcTo n p n  B c tx b  BemecTBeHHMxi. 3Ha<ieBiBxi> z h z ' ,  t o  o h o  ToasaecTueH H oe ; no  n p n iH - 
H t  ate ToatfleciBeHHocTH oao  flo.iatHo yAOBaexBopaibcH h  npH B a K H x i ,  yroflH o 2  n  z ' (x o x a  6fci h  MHHMbixb); h o  KaxoBw 6 m  r  h  h j i  

6w .ih , 3 i h  pHĄbi B bipaataioxb Mpe3i  ez , e z , ez**'; cajsAoBaxeASHO PPH b c j ik h x l  z h  z ' : e% . e* = «
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n  3ft
BB TpCTtCMB p —  BB MCTBCpTOMB p =  — , H BO BCBXB

MCTfcipex-b l m  =  l  1 = 0 ,  6jA eM,Ł hm-Jitł :

2AVr
I ((!)) =  r + 4F 7?  (2^  +  ł)

' « - ' » =  ( * * » + • • )

'  « * •»  =

* « - « =  S ? + f a +'->-

BCHHfclS, HMeHHO 0 , POOTBtTCTByromifi A’=  0. 
Bb CnpaBCAXHBOCTH BLIBeACHHOU HaMH OSmcfi JIO- 

rapH0MH>ICCKOH <t>OpMyaM MM MOJKCMb y6tAHTBCH H n y -  
TeMB OÓpaTHMMB , a IJMCHHO I10Ka3aBB , HTO OAHHB H3B 
p e3yJiŁTaTOB-b BOaBMiuema e  bb  CTcueHb 

I m  -}- ’I k f t  [p -{- W n )  -f- i  (p -f- 2AVr — Ik f t  Im)  
1 4 -  4A2 fis

ecTb M  -(- N i ;  A'kHCTBHTeaLHO, n a  ocHOBanin 4>opMyxM 

{{ex  +  1Jl))  =  e  * - 2kyn [cos {‘l K f t x + y ) +  i  s ia  (’I K t t x + y ) ) ,  

A ^aaa b i  iicfi:
l in  -f- "Ikft ( p  +  2k ft)

ClTcioAa bhahm b, mto KaatAoe ii3B nncraB 1 , — 1 , i  h — i  
H M Ł C T B  6 e 3 ' IHCJieHIIOC  MHOHtCCTBO M H H M M X B  a O T a p H O M O B B  
u  h u  oAHoro BemecTBCHHaro, ncKaioaaa nncaa 1 , k o to -
p O C ,  K p O M t  M HHM M XB a o r a p i I O M O B B ,  H M l C T B  O A H H B B l ' m e C T -  ] n O X y 'IH M  I.:

Im  +  ‘i k f t  (p  +  i k ' f t )  + i { p  +  2k ‘n  —  i k f t  Im)

( ( ^  1 + 4  k ‘ n ‘ ) )  —  f i

y

1 +  2A2 ft2 

p  -j- I k  ft —  I k f t  I m
" 1 +  Ak2 fi0-

Im + ikft {p + ik'ft) — iKf t  (,p + gk‘ft — ikn  Im)

( 2 K ft  \ l m  +  I k f t  (P +  2A «)} +  gs +  I k ’ft —  ‘Ik f t  I m
c o s --------------------------- , +  44-1- i -----------------------------+  *«„

=  e

1 + 4 k2 fi’

" l i ! n  { I m Ą - l k f t  ( p Ą - 2 k ' t t ) }  +  p  +  I k  f t — l k r t  I m  

' l  +  Ali1 n * ~

(1 + 4Kft*) Im + 2n  (k — K ) (p + ik'ft)
1 + 4 k' n  ’

,  ( 1 + 4  K kf t 2) {p +  ‘I k n )  +  2ft ( K  —  k) I m
■ {  c o s  '  '  1  +  A k 2 f i*

ii to  n p a  Ji  =  k  oS pam aexca bb

(I +  4A7c+) ( p  +  ‘l i i  n))  +  2 ft ( if  — k) Im (
+  * s in  r + l W  " )  *

e /m[cos (p  +  2A’ti) +  i  s in  {$ +  ’Ik'f t)) =  m  (cos p  +  i  sin p)  =  M  +  N i .

P a 3 CM OTpnM B T c n e p Ł ,  K a n y io  <i>op»iy A O aatH O  hm 4tb  
MHCJio M  +  N i , m to 6 m  a o r a p n o M B  e r o  ,  X 0 T a  op,Wk>, 
6 M a B  B em eC T B eH H M H , H M O H teTB -aH  OHO HM’fcTB 6 o x l ie  0 +  
H o r o  B e m c c T B c n i i a r o  J io r a jm e M a ?  E c j i i i  pun n n c e x B  M b N  
c y m e c T B y i o T B  T a K ia  y f e j i u a  s n a n e n i a  k  n  k , n p n  k o to - 
p t I X B  MOJKCTB yAOBJieTBOpHTŁCfl paBCHCTBO

p  +  W n  =  ’Ik f t  ł m  =  0  ,

t o ,  K oneano, coOTBtTCTByiomiu b th m b  SHaneniaMB k  li k  
jio rapnesiB  anc .ia  M  +  N i  S j a c t b  BemecTBeHHbiii n  n p n -
TOMB CAHHCTBeHHLlH , nOTOMJ' HTO O HB npHBOAHTCH KB

I m  +  I k n  (p  +  Ik' f t )
1 +  Ak1 Tl0- ’

mto, b b  CJitACTBie paBencTBa p  +  2A'#r =  2kft  I m , AaeTl>
I m .  H  T 3 K B  B H A U M B ,  MTO HH B c m e C T B C H H O e ,  H H  M HHMOe
’iHcjio He MOaseTB hmBtb GojiBe OAHoro BemecTBeHHaro 
aorapnew a , H ecJiH nocatAHi® cymecTByeTB , to n en p e-  
M t H u o  p a B H a e i c f l  apHOMeTMiecKOMy aorapneMy mo 

A a a  npHMtpa npHBCACMB mhumoc n u c a o

l/ć l/ć y-

BB KOTOpOMB nOAB l/e  H V 3 MM pa3yM*eMB apHOMCTH- 
necKic Kopmi. H 3B 6c3in caeH H aro  MnoatccTBa a o ra p n e -  
MOBB 9T0I0 MUCaa ecTb OAHHB BCmeCTBCHHMH; A*flCTBH- 
T eJiB H O , b i ,  n e ia i> :

3 .
l/c Ve

M  =  —  Y , i V  =  y ł /  3 ;

c a t A O B a T e a Ł H O :

771 ==  V ' ^  +  ^ = V v ?  j/r .

1 I f t
I m  =  T  , p  =  T  ;

OTCioAa b h a h m b ,  m t o  paBcncTBy

p  +  2 k 'n  —  2Aji Im  =  0 ,

I f t  . n l , I k n  
n a n  - y  +  2A  ------- 3----------0 ,

HAH 1 -(- 3A —  A = :  0
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M OJKHO y ^ O B J ie T B O p H T b  nO A O JK C H lH M U :

A ' =  0  A ' —  1 A ' =  2

k  s s  1 , A  =  4  , k =  7  , u  t .  ą  

H  T a K i>  B e u i e c T B C H H b i f i  j i o r a p i i e M b  M i n i M a r o  H i i c J i a

1 /7  , . W  l
—  "2 ”  7  e e T b  ” 3  ’ ”  A ^ H C T B H T C J ib H O  M e a tA y

r p c M H  s n a n e n i a j i n  e 3 e c T b  o a h o  p a B H H i o i q e e c a

_
2  2

H a f i A e M b  < b O p M y  n e m e c T B C H H a r o  O T p n q a T e J i b i i a r o  
H H C J ia ,  H M t i o i n a r o  B i* m o c T B C H n b i i i  j i o r a p n e s i b  ( K O T o p t m  

e c j i H  B 0 3 M o a c e H - b ,  t o  T O J ib K O  o a h h i j ) ;  a j i «  n e r o  M  <  0  , 

a  N ■ =  0  ,  n e a i y  c o o T B t T C T B y e T i j  gs =  n  ;  c j i '6 A 0 B a T e J l L H 0  
y c A O B ie  B e i q e c T B C H i i o c T H  j i o r a p n e j i a  T p e G y e T b  B b  9 t o m t >  

c j i y n a i  y A O B j i e T B o p e i i i H  p a B i a i c T B a

(2k' +  1) *  — ~kn lm  =  0 , 
i i j i h :  I k 1 — 2 A  l m  =  0  , o m y ^ a :

/ 2A’+  1
‘* = T

/wi + ' 7kn {gs 4- 2A'?r) +  t (jJ +  2A'jt — 2Ajt /m )

c c j i h  A  n o j i o a i n T e j i b H o e ;  a  c c j h  A  O T p n i f a K j i i B o e ,  t o :

to

H  TaKi. OTpuqaTc.ibiioe u ia jio  , m itio m e e  BeiqccTBeHiibifi 
jio ra p iieM b , no  hucjibhhou  iieju iniin l. paB aneTca apneM e- 
THiecKOMy Kopmo h b th o u  PTenenn ii3b  iiOJiOffiHTejibHofl 
h jih  OTpHqaTujibiiou h o h c th o h  CTcneHii H enepoBa oenoB a- 
u ia . TaK b , BemccTBemiŁic Jiorapiiejibi OTpimaTfJibiibixi. 
HHcejib.

c ,

—  y / e  ,  —  { / e 5 , c y T b u  —

T e n e p b  A O K a a tC M b ,  h t o  A a B a a  p a a j iH H H W H  3 i i a H e n i n  
A  h  A ' b t .  n p e A J i O H t e n H o f i  n a M H  - b o p M y J i t ,  m u  6 y A e » b  n o -  

j i y n a T b  p a s j i i H U b i B  p e 3 y j i b T a r b i ,  i i c K J i i o n a a  B c c b M a  h c m h o -  

r n x t  C J i y s a e B b ,  n p i i  K O T o p u x b  c y i q e c T B y i o T b  B t ' i q e c T B e H -  
i i b i e  J i o r a p i i e M M ,  A p y r i i M i i  e j i O B a j m ,  K o r ^ a  b 0 3 M O H u io  y ^ o -  
B J i e T B o p a T b  y p a B n c n i i o

gs 4- 2A'?i —  7 k n  l m  =  0.

A o n y c T H M t  ,  h t o : 

lm  +  2 K n  (gs - j -  2K 'n )  +  i  {gs - f -  2/tVr — ‘IK n  lm)
1 +  4 A2 7t*

T o r ^ a  o h c b h a h o :

l m  +  2 k n  ( g i +  W n )  l m  +  2 Jf;r (<p 4 -  I K ' n )

a  n o T O M y  :

f  ■

1  +  4 A -  n *

2 k n  —  2kn lm

1 +  4 -ff2 71* 

gs +  2 K n  —  2 K n  lm
1 -f- \K* 712 “  1 +  4 if2 712

B b i R j i i o n a f l  O T C io A a  gs 4 -  2 i f  »  ,  n O J i y n u M i .  n o  n p e o 6 p a a o -  
B a H i n :

( A  —  R )  {gs  4 -  I k 7t  —  U t i  f m )  =  0 .

I I o c j t A H e M y  p a n e H C T B y  m o j k i i o  y A O B J i e T B o p i i T b ,  n o j i a r a a  
A —  K = 0 ,  O T R y ^ a  k — K ,  h t o  B j i e n e T i *  3 a  c o S o i o  k o h c h h o  

h  k ' = K ' ;  h o  n o  n a u i c H y  A o n y m e n i i o  A  a  i f  p a 3 J i i i H u u ;

1 -t- 4 K*

gs 4 -  2 A 'j i  —  I k T t  l m  =  0  ,

h t o  n p c A C T a B J i a e T i  y c j i o e i e  c y i q c c T B O B S H i a  B e n q e c T B e H -  

n a r o  J t o r a p n e w a ,  u  A O C T a B a a e T t  T O J ib K O  T t  c h c t c m h  3 » a -
H O tlifi k  B  A', K O T O p W a C O O T B tT C T B y iO T b  B C iq eC T B eH H O M y
jiorapweMy, ecjni iioeJitAiiifl cymPCTByeT-b.

H  T a K - b  B e t  J i o r a p a e » b i  M  4 -  M ,  n o j i y n a e M b i c  H 3 b  
H .a u i e f l  j o p M y j i b i ,  p a 3 J iH H H b i A -* a  p a 3 J M H H u x - b  e n c T e n - b  

3 H a H C H iu  A  H  A ' ,  H C K J lIO H a a  T O f i  C U C T C M b l i K O T O p o f i  C O -  

o T B t T C T B y i o T b  B e m c c T B e H H b i e  j i o r a p a o M b i ,  B 0 3 M0 a c H b i e  

T O Jib K O  B -b  O H C H b p t A K H X B  C J iy H a f lX b .

C . U e m e p f f y p e s .  

2 Mapxa 1861 rofla.
n .  P o U M H Z , .

II.

0 6 3 o p t  H o e m u u i u x ' b  y c n r b x o e z  e z  n o 3 u a n i u  $ U 3 u z e c n a z o  y c m p o u c m e a  c o j i n ą a .

( n p o f lo j ia te H ie ,  C m . N .  8 ) .

E e 3npepbiBHbia iiaMliHCHia, npon cx o A an iia  Ha b h -
AHMOH HOBepxHOCTH coJiH qa, coCTOfliqia Bb HBjieHin n a -  
t c h t . ,  a>aKCJiOBb u CBtTonefi, 6e3 b coMHtHia sacJiyjKHBaioT-b 
r o p a 3AO 6 o J i b i n a r o  BHiiMaHia c o  CTOpOHbi AcTponoMOBb h 
?»H3HK0B-b, HtM-b TO K3K0C 6 b lJ 1 0  nOCBHiqeHO HM'b AOCC-
j i t .  C j i y n a u H b i a  n  K p a T K O B p e M C H H w a  H a 6 a i O A C H i a  b t h x i  
H B x e i n u  p t A K o  B b  c o c T o a n i a  n p a G a B H T b  h t o  j i a f i o  c y -  

m e c T B C H i i o e  K b  p a 3 b a c i i e H i i o  O H b i x b ;  h b c j i o  a t e  i i o c t o -  

f l H H b i X b  H a 6 j n o A a T e j i e u ,  n o c B H T H B W H X b  c e 6 a  H B C J i tA O B a *  

H i r o  9 T o r o  n p t ^ M e T a ,  a o  c n x b  n o p b  6 b u o  e j i n u i K O M b  

O r p a H H H e H H O . P a B H B IM l>  0 6 p a 3 0 M l >  H  H e ^ 0 C T a T 0 4 I I 0 C T b  
T .  I*

ynOTpeBjieHHbixb cnocoóoB b aj»h iiaSjnoAeHia , B'b BHAy
MHOrOCJlOJKHOCTH H HSMtHHHBOCTH BBACHIU , HMtlOiqHXb 
x ap a K tep b  h h c to  M eTeopojiom necKifi, BecbMa h cho  BtiKa- 
3biBaeTca Bb KaatAOMb ycHJiia OTbiicKaTb Bb o iib ixb  B 3 a -  

HMHylO UpHHHHHyiO 3aBHCHMOCTb. YsKe r  yM60AbT!> BO
2-Mb OTAtJit I I I - r o  TOMa KocMoca (cTp. 346) BecbMa 
cnpaBeAJiHBo 3aMtTHAb, h to  3HaHcnie h  cb h 3B c t o a b  n e -  
pcHtiiHiiBbixb aBAOHiit TorAa TOAbKO npeACTaBBTca ncnb i- 
TyioiilcMy <t>D3HKy B b  B X b  noAHOMb 3naH enin , KorAa 6y- 
AyTb Bb COOTOHUiu nOJiyHBTb HenpepblBHblH p«A b *OTO- 
rpa^HHeeitHXb n so 6paateHiH cOAHeHHbixb naT eH b u  *aKe-

13
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a o b b  n p n  n o M o m u  M e x a i n i n e c K a r o  n a c o B a r o  yo .TpoH C TB a 
h  n p i i  M i r o r o M t c a i H o f i  h c i i o c t h  T p o n H H e c K a r o  H e ó a .  Bb  
O a t H ^ a H i l l ,  HTO B b  CKOpOMb BpCMCHH p a q i o H a A b H o e  n p a -
MtHeHie tO Tor cjiiorpa<j>iH (n b  lem y  y w e  Bb 18 5 9  roAy 
6 m a  u c^taaH Bi npni'OTOBJieiiia na O ćcepnaT opin  Bb K bio , 
n6jIH3« JloHAOHa, IIOA'B pyKOBOACTBOMB Ą c-A a-p io) AOCT3 " 
h h th  ó o a te  Sorarw H  MaTepia.ib p a sb a cn eH ia  an jien ifi, 
KOTopbia nac-h 3aHHMai0Tb 3AtCb , mm AOJiatHM orpaH u- 
HHTf.cn Tenepb TtMb, h to  co ó p a n o  Bb nocJitAH ee Bpesia 
Tpyri,a» ii B o jib tf ia , I l le a ó e ,  K a p u m m o n a ,  C c k k u , IIIu K o p -  
Haica, /laaecr> , r  o p i im m e im a . K a p j in ,  H o e .ib , I U j iu d m a  
h  A p y r a x i .

O a HHMTj H 3 b  nOAOiKUTCAbH MXb p e S y A b T H T O B b ,  H 3-  
BACHeiJHMXb H 3 b  KOB’fcfilUHX’b  II A P e BHlIXb IiaSAIOACIUH 
c o a n e H i i M x - b  n a r e u b  u  o S n n M a i o m n x b  a bu  c-b n o A O B im o i o  
c r o J i t T i a ,  n a A o f i i i o  n O H H T a r b  T O H H T iiu ie c  o n p e A t A e n i e  n e -  
p i o A a  B 0 3 B p a m i - H i a  n x b  m a x i m a  n  m i n i m a .  H 3 b  m h o -
rO H H C A eH H M X b H 3 B tC T lH  , OTHOCHmHXCH K b  STOMy n p e A -  
M e T y  h  p a 3 C l> n H n M M b  B b  p a 3 A i iH H M X b  nep ioA H H C C K H X b
i M A a m a x b ,  a  n p i i B e A y  3A"6eb t o a b k o  n o c A ' t A 01010 o 6 i q y i o  
T a S . m q y  IIpo4> . BoJibo>a,  n p e A C T a B A a i o i q y i o  b c *  H a 6 j i » A a _  
CMBia A o c e j c t

3110XU n a u M C H b iu a zo  o 6 i u i i n  co J iH cm ih ixz , lu im c H z :

np O M C JK y T K H .

1619. 0 ................. ,* •*  r0*>
1 6 3 4 . 0 ................  5 ’"
1645. 0 ..............
i655> ° : : :  S o

r o A a

IipO M C iK yT K H

S ’? ..................... 1 3 ,516/ 9 , 5 ..................1 0 0
1 6 8 9 , 5  V *
1 6 9 8 , 0  ..................... j J ’o

; ; ; ; ;  S o

1 7 2 3 . 0  5
1 7 3 3 , 5  ................... j ? ’?

5 i i 5A : :  ; ; :  i o ;5
S ’? .........10,0
1 7 6 5 . 0  j q  3
1 7 7 5 , 8  ' • ’ 8 ’ 7

17 8 4 ,5 ; ; ; ; ;  14;5

I I o A p o Ó H o e  H 3J ioa tC H ie
I I p o * .  B o a b h m  n o M t m a e r c a

1 7 9 9 . 0  . .  ,
1 8 1 0 .  5 ..................
1 8 - 3 , 2  ; ; ; ; ;  } £ '
1 8 3 3 . 6
1 8 4 4 . 0  ..................} ? ’*
1 8 5 0 , 2  ............................

p e 3 y A b T a r o B b  H a cA fc A 015311111 
b t ,  H 3 A aB aeM O M T . h m t > V i e r -  

t e l j a h r s e h r i f t  t i e r  N a t n r f o r s e h e n d e n  G e s e l s c h a f t  i n  Z i i r i c h ,  
a  H 3 B . i e > i c H i a  H 3 b  O H M x b  n y G o H K y i o T c a  b b  A s t r o n o m i -  
s c h e  N a c h r i c h t e n  11 C o m p t e s  r c n d u s .

y C T a H O B A C H H M H  I I p 0 4 > e C C 0 p 0 M b  B o A I,4> O M b IICpiO A"b 
c O A H C iH M X /b  11 a r e  11 t> b b  e r o  c p e A n e f i  n p o A O A W H T C A b i i o c T H  
coAepaiHT-b 11  , 1 1 9  ro A a  0  s t o  h h c a o  rop a3 A O  A y m u e  
c o r a a c y c r c a  c b  n a Ó A i o A o n i a M H ,  n t M b  n c p i o A T .  I I l B a ó e  B b  
1 0 ,3  l O A a .  B o  B e a K O M b  c . i y n a B  H e c o M H t n u o ,  h t o  n e p i o A i .
BTOTb IlOABepJIiCHTj 3 HaHHTCAbHMMb KOAeCallif lMb , OoJltC
nO A poSiioe  H 3 yH en ie  K O io p b iX b  noT peS yeT H . e i q c  BecbMa 
3naHHTC ALnaio  B pcM em i.  O p c A b i i A y m a a  T a O a i iq a  OTKpbi- 
B a cT ’b 3aMliHaTeAbHO KOpOTbifl HCpiOAL B b  85- A tT 'b ,  k o -  
T o p b i i i  n o B T o p a e T C a  h o h t h  n p e s B  p a s i i b i a  n poM em yT K ii  
p.pcMeHii; TaKHMB o S p a s o M i i  m m  naxOAHM'b 3A’t c b  n e p io A B  
B b  n e p io A t ,  noAOÓiio TOMy , EaK'b b t o  H M teT ij  M t c r o  b b  
CBtTOBMX’b  II3 MbIieHiaX-b IlCnOABHHSHMXT. 3Be3AT>. B m i i h -  
pH H ecK aa  4>opMyaa , B M B eA cm iaa  Hp04>. B0Ab4>0MT> , a 3 3  
npeACTaBACHia B n o x i .  m i n i m u m  , i i a i iS o J i t e  yAOBACTBopa- 
i o i q a a  iiaGAiOABniaMT., o t b  1 6 i 0  a® 1 8 5 6 ,  TaBOBa:

E x  =  1732, 823 +  ar. 11, 119 +  1, 621. sin ( l4 6 °  +  ^ 0  +  1, 405 sin (^230° +  a;.

C paB H H B aa p e 3yAbTaTM o i K A O i i e n iw ,  npeA C T aB A ae-  
MbJXb 9T0H) 4>0pMyA0IO, IipH HCKAMHCHiH BT> OHOH ABy X,L 
JiepiOAHHCCKHIT. HAeHOBb , CH. OTHOCHTeAbHMMH HHCA3MH, 
BbipajKaioniHMH oói iA ie  c o a h c h h m x t j  n a T e n i*  EaK'b AJ1”  
9 noxT> m a x i m u m ,  T aK b  h  m i n i m u m ,  I I p o * .  B o A b 4>b n p a -  
xo A U T b  K b  TOMy 3aM tHaTexbHOM y 3aKAioHeniio ,  h t o  cHAb- 
B ’b n m a a  A t f lT e A b u o c T b  n a  nonepxH O C TH  c o A H q a  oSycAOBAH- 
B a e T b  OoA te  s p a T K i e  n e p io A b i ,  n o S p a T H O . — K b  BTOMy x a -  
paKTepHCTHHecKOMy n p i i 3 i i a K y , A^ * 1 s n o x b  m a x i m u j n  0  
m i n i m u m  , mm n p u c o e A in iH M b  s A t c b  p c 3 y A b T a T b  n a o A io -  
A e H ia  T .  K a p H iH T O H a  ( M o n t h l y  N o t i c e s  V o l .  X I X  N .  I )  
OTHOCHTeAbHO p a c n p e A ts A e i i i a  n n r e H b .  B b  ABa r o A a ,  np eA " 
m e c T B O B aB m ia  s n o x t  m i n i m u m  1 8 5 6  r o A a ,  n o a c b  c o a h c h -  
n b i x b  n a T C H b  n c  p a c u p o c T p a H B A c a  s a  2 0 °  c t B e p H o S  0  
j o a u i o h  r  eA ioqeiiTpiiH ecKO H m n p o T M ,  TOTAa K aK b,  H a n u -  
i r a a  c b  1 8 5 7  rOAa , c b  B 0 3 p a cT aH ie M b  o O nA ia  n a T C H b ,  
o h h  p a 3A*AHAHCb n a  ABa  n o a c a  n o  Ty  a  A P y r y r o  C T o p o i iy  
O T b  SKBaTOpa B b  r p a H n q a x b  O T b 2 0 °  A« 4 0 °  n in p O T M . 
IIoAoOHOe n a 6 A ioA en ie  6 m a o  c A t A a n o  y>KC h  npea iA ®  > a  
HMCHIIO /(OKTOpOMb I l e m e p c r ,  B b  H e a n O A t  BO BpcMH H a -  
6 A io A em n  OTb C e H T a 6 p a  1 8 4 5  a o  O K T a 6 p a  1 8 4 6  r . ,  CAt- 
AOBaTCAbno TaKHte B b  9 n o x y  HcnocpcACTBeHHO C A tA y10" 
m y  10 3 a m i n i m u m  ( 1 8 4 4  r o A a ) .  C - tB tp i iM H  n o a c b  n a T e i i b  
p a c n p o e r p a H B A c a  t o t a u  fiO 4 0 ° ,  a  k u r h u h  a o  3 0 ° ;  n p o -  
MewyTOHHaa w e ,  u o h t h  c o n e p r a e i iH O  CBo6 oAMaa O T b  n a -  
TCHb n o A o e a — O T b  8 °  c tB cpH O H  AO 5 °  i o w h o u  n iw poT M . 
B o a B c  c i iA b i iaa  AtaTCAbHOCTb o 6 H a p y w H B a A a c b  TOTAa B b  
c tB c p H o f i  noAOBHHt, T c n c p b  w c  OHa np i iH aA A ew H T b  » * -  
HOMy n O A y m a p i io .

H t o  n a c a c T c a  o ó n i a r o  p a c n p e A ^ A e u i a  co A ircH H b ix b  
4>aKeA0Bb , t o  n o  n a 6 AioAeiuHMb C c k k h  ( A s t r o n o m i s c h c .  
N a c h r .  B d .  5 2 )  o h h  oSbiK H O B enno  coeA H H enb i  B b  rpyn-  
n a x b  , KOTopbie c o c T a B A a io T b  noAOCbi n o  0 6 *  c T o p o m ,!  
SK B aTopa ,  noA ofiH bie  n o a c a M b  n a T e n b ,  h o  p a c n p o c T p a n a -  
ro m ia c H  A a A te  K b  n o A ro c a M b .  T t c n a a  c b j i s l ,  c y m e c i B y -  
m u i a a  MewAY 0 6 p a 3 0 BaHieM b n n T e n b  n  4>aKCA0B'b, b c c  
e iq o  OCTaeTca n c B n o A H t  p a 3 b a c H e n H o i o .  TAaBHUH h c a o -  
CT3T0K b B b  9T0 Mb OTHOmCHiH 3aKAIOHaeTCH B b  HeBOSMOat- 
h o c t h  o n p e A t A e H ia  T euepeniH H M H  cpeACTBaMH OTHOCHTeAb- 
H o n ,  c p e A n e f i  b m c o t m  4>aKCA0 B b  HaA^. TeMHMMb aApOM b 
n a T C H b .  B o  b c h k o m b  C A y n a t  OAHaKO K a w e T c a  B t p o a T -  
HMMb , HTO 4>aKeAbI nOAAOP*0 E a l°TeH B b  HtKOTOpofi X 0 -  
TH H He3HaHHTCAbHOS BMCOT'fi Krtds 4>0T0C4>Cp0I0, B b  nOA" 
T B ep w A e n ic  n e r o  mo w h o  n p i iB c c T i i  HaÓAioAcnie  Ą a e e c b  
( A s t r o n o m .  N a c h r .  B d .  5 2 )  2 2  O u T a O p n  1 8 5 9  r . ,  K o rA a  
u i H p o K a a  n c n p c p b i B i i a a  n o A o e a  4 .aK eA 0B b, o 6 p a 3 y K m 0 x b  
KaK b 6 m BOAiincTy 10 KOHMy, BMABHHyAacb 3 a  i o r o - 3 a n a A -  
Hbifi K pa i i  c o A H q a  O T b 2  a o  3  ceKyHAT* , n o A o 6 HO p » A y  
A yH H bixb  r o p b .  HaÓAioAa TeAb 3 a M tH a e T b  n p n  BTOMb, h t o  
B M A a m m a a c a  r p a A a  ^aKCA OBb óbiA a TeMHbe c o A H e n n a r o  
K p a a ,  n o  s a M t T i i o  c n t T A t e  t 4 h h  n a T e H b .

PaBHMMb o 6 p a 3 0 M b ,  i i a o A i o A c n i n  U fa K o p H a m  n  Cen~ 
k u  (Com ptes r c n d u s  T .  X L V I  n  X L V I I )  n a 4 b  O T A * A e -  
n i e M b  O T b  4>aKeA0 B b  , n o c T o a H H O  O K p y w a i o m n x b  n a m a ,  
M a A b i x b  C B t T O B b i x b  w H A O K b , c o ib m o H e u ,  H K a R b  6 m  o 6 p a -  
3 0 B a n i e  h m h  n o r o K O B b  c T e K a K n q H X b  B H y T p b  n a T H a  h  Ma- 
a o  n o  MaAy B b i n o A n a i o m 0 x b  O T B e p c T i c  4>0T0C4>epM, n p u -  
b c a h  o S o H x b  n a G A io A a T e A e f l  K b  h c o o x o a h m o c t h  n p u i i a T i a
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n p e B b i u i a i o m a r o  <i>OTOc«i>epy c x o a  o o x a a H o f i  M a T e p i H ,  k o - 
T o p a a  btj  e a  n a n ó o x b a i n x ®  c r y m e H i a x ®  h  a ^ c t ® n a a a x o  
• t a K e x a M ® .  U l a K o p n a K ®  c k x o h c h ® ^ a a t e  r i p n i i H M a r b  a® - 
CKOXbKO TaKHX® CXOeB®, KOTOpblC n p e A C T a B X  II HITCłl H H O r-
A a  p a s A 'b X b i io ,  ( 1 2 — 1 7  M a p r a  1 8 5 8  r . ) ,  c o c A i i i i n a c b  m n b -  
k o  Kais® 6 b i  CB tTO B biM n i ioTOisaM H . C ®  b t i i m ®  c o r x a -  
cyiOTCH h  n a f i j iH )A e i i i a  H o e x a  ( B u l l e t i n s  cle 1’ A c a d e m i c  
R o y a l e  d e  B r u x e l l e s  T .  V) i i a A ®  K a a c y m u M c a  noAHHTie.M® 
( B c i i y n i i n a i i i e M ® )  4>0T0C<t>epbi, 3 a  KOTOpbiM® cx-feAycT® o ó b i -  
k h o b c h h o  p a a p i . i B b ,  O T K p b iB a io m if l  t iHTHO, ii c r y m c u i e  o b ®- 
T a m c H c a  w a T e p i n  H a  K p a a x ®  o H a r o .  I I p u  3 a i ; p b i T i H  n a -  
t c h ®  3 T a  c r y m e H H a a ,  KaK® 6 b i  T a r y a a a  eB ® TO B aa  M a T e -  
p i a  m c a x c h i i o  p a e i i x b i B a e T c a  H a  <»5® c T O p o H b i  h  M a.no n o  
M a j iy  l ip i ix o A H T -b  b ® o 6 i q i f t  y p o B e i i b  • j -O T O c - te p u .  I I p u  
b c c m ®  t o m ®  , m i® u p c A ® i i A y u i n x ®  i ia S j i iO A e i i i f l  n e x b 3 a  
C A ® xaxb  n o j i o a c H T e x b i i a r o  3 a K x i o a e u i a  o ó ®  O T H o e H T e x b H o f i  
B b icoT ®  c x o a  <baKe.nokt> h u a ® B H f c m n e io  r p a m u i e i o  <i>o- 
T o c 4 > e p w ,  ii  M i i t n i e  l iO A A e p a u iB a e M o e  •BeMpieMS, I I  iaH ina- 
M ypoM t h  AP-.  h t o  H B Jie i i ie  4>aKexoB® o 6 y c x o B x i i B a c T c a  
TO.lbKO BII®Ul FI 11 MII IiepOBHOCTHMH T 0H  Hte CHMOU <b0T0C<I>e- 
p t l  , i i p c A C T a B x n e T e n  n e  M e i i t e  B®pOHTHhiM’b .  M łi  a o -i - 
a c u b i  c x ® A 0 B 3 T .  n c K a r b  b ® p a 3 Ó o p B  A P j r u x i i  n B . i e n i f i  h o - 
B b ix ®  o c H o i i a H i f i  b ® n o A K p t n x e i i i e  r o r o  i u h  A p y r o r o  m h ®- 
H i a .

H to  K acaexca  e a M b ix ®  h a t c h ® ,  t o  M iiornancxeH iibia  
HaSxiOAeHia o -niocnTexbm > n x ’b oópa30B auia, BHAa u ncp e- 
M tm cuia  noATBepatAaioTb B ooćm e T eopiio npeAXOHteiinyio 
Bu.ibconoM6 u OKOHuaTejibHO ycT anoB xeH nyio B u n ji ia -  
MOMb r epuiejieMb, HecMOTpa Ha iitK O T opua B03paiKe- 
nia, npcACTaB.nncMbin ii b® n oB tfim ee  BpeMH npOTHB® 
*H3HieCK0H B03M0KH0CTII 05pa30BaH ia CTOJlb oGmiipiIhJX® 
pa3pbiB0B® b® oSxauHOM® cjio® h  OAtnaioiiieii oiibjfi * o -  
T O C łept , t o t ®  4>aKT®. a ro  TCMiioc HApo naTeii®  BcerAa 
xeatHTb rxySace, nods  b t h m ®  c . i o c m ®  , irc MoateT® S k i t k  
hbih® ocuapiiBaeM ®. HenorpeACTBCiiubin ii3M®penia, n p o- 
H3Be*AeiiHbia CeKKii b® 1 8 5 8  r . ( S u l l e  m aeeh ie  so lari e 
dcl m odo di d eterm in arc la  p rofon d ita  b® Atti  della  
A ccadem ia  d e’ N u o v i L in c e i V I. 2. M a g g io ) naA® o a h h m ®  
KpyrjibiM® naTHOM® c® KOHiteurpn-iecKOio no.nyT®iibio Kor- 
Aa o h o  n p n 6xii3nxocb  n® eoxHeaHOMy Kpaio, u  KorAa n o -  
JiyrfcHb co  CTopoHbi oSparqeHHofi k® cpeAHH® coxH ea. AHCKa 
oOBcpmeHHO n cac3xa  , onpcA'fcxnioT® BbicOTy B iitu m a ro  
n pcA®xa 4>0T0c«i>epbi naA® noB cpxnocT iio TCMiiaro co x n ea -  
Haro HApa paBHoio t o x b i s o  0 , 3 7  scM iiaro paA iyca. I lp u  
noMOHjH noA05Haro a:c naoxiOACiiin, yate B iixbcon®  n p n -  
IHCX® K® 3aKJlIO>ieirilO , aTO TOXCTOTa BHAHMbIX® IIOKpO-
bob® c o x n e a n a r o  T®xa n e  npcBOcxoAHT® 3CMiiaro n o x y -  
nonepeaiiH K a; Hc3naanTexbHoCTb BMCOTbi <i>oToc<i>cpbi cx®- 
AyeT® yate n  h3® r o r o  oScToaTexbCTBa aro  b® 6 óxbiueH  
aaCTH HHTeH® niiyTpcH H aa t® hb iix h  aApo ocTaioTca  
bhahmmmii h  b5xii3h  co .u ieaH aro Kpaa. 9 t o  nocx® Aiiee 0 6 - 
CTOHTexbCTBo, b b C3a 3 ii c® oT'icTxuBOCTiio b® 0 'icpT aniax®  
coxHeaHbix® naTcn®  Aaase u n<5xii3ii Kpaa, a paBiio u ne  
P*A®0 Haó.nioAaeMoe pacTaatcH ie n o x y itH H  c® t o i i  c t o -  
pOHbl , d  KOTOpOH 110 TCOpiH A0 XJKH0  6 bl npOIICXOAHTb 
c®yaciiBaHie, cxyataT®  ou op oio  AJ1*1 npOTHBHiiKOB® npiiH a- 
T ia BOpOHKOOÓpa3HblX® p a3pi.IB0 B® ‘bOTOCłepbl II c y m e'  
CTBOBania ra3oo5pa3iioft, npexoMxaK)ir[CHCR®T® arM oc^epu  
COXHita, OKpyaiaiomefi *OTOC<i>epy. 1I t o  u acaeT ca  aSHOp- 
MaxBHarO a n x e jiia  n o x y r® H n ; t o  oh o  h 3 x o a h t®  o 6 ® ac- 
Henie b® hob® hiuhx®  nadxioACHinx® T'opHUiTefiHa (Astro­

nom . N aeh r .  Bd. 54), no  KOTopbiM® A®xaeTca BtponTHbiM®, 
aTO HanpaBxeHia BopoiiKOo6pa3Hbix® OTBcpeTifi *otoc<i>c- 
pi.i iieptAKO cocxaBxaioT® BCCBMa 3HaanTexbHbifi yrox® 
c® nopMaxoM® k® iioBepxnocTH; OTaeTxiiBocTb ate oaep-  
Tanifi naTeH® b6xh3H a p a a  cobc®m® ne th k ®  .nnaanTexb- 
Ha, KaK® yTBepjKAaioT® ripoTiiBiiHEH coxneaHon aTM0C4>e- 
p b i , h npHHarie nocx®AHefi CKop®e ciiocoScTnyeT® 
o5®ncaeHiio b iiahm octh  BHyrpeiiHaro HApa i ih tch®  boxh-  
3H co x i ie a n a ro  Kpaa.— O aho H3® oox®e cepb03iibix®, no im - 
AHMOMy, B03paateHiń npeACTaBxeiiHbix® nporiiB® npiiHa- 
Tia aTM0C<i»epbi,— norxouiaHimefi aacTb coxneaHbix® xyaefi, 
00pa3yiomeH B®Heq® (Kopony) bo BpeMH noxubix® cox- 
HeaHbix® 3aTM®aiH, noAAcpatiiBaiomeii ooxaaiibia Maecbi, 
H3B®cTHbia nOA® na3BanieM® KpacHbix® BbicTynoB® ( p ro ­
tu b e ran ces)  ii HaKoiien®, b® ea  Kpafitibix® npeAtxax®, mo- 
jkct®  ObiTb cOKpainaiomeii nyTb komct® itparK aro nepio- 
Aa oSpaipeHia , npiiHaAxeatiiT® acnpoiiOMy <l>a. (S u r  
1’ a tm o sp e re  du soleil, b® C oinptes  ren d u s  T. X L I X  
N. 20) . On® naxoAHT® , h to  rnnOTeTHaecKie 3 asoiibi 
xyaeHcnyCKania eBtTa ■J>OToe<i>epoio u n o r x o m e n ia  xyaefi 
b® coxHeaiiOH aTMOe^cpls, AOuyufCHiibie 3iiaMeiiirn>iM® 
aBTopoM® HeOecHofi Mexaiuutii a  p r io r i ,  hc yAOBxeTBopa- 
IOT® HaOxiOACHiaM®— OTHOCllTCXbllO CTeneHH ocxaSxeiiiii 
c n tT a  o t®  cpeAHiibi coxnem ia ro  AOCKa k® ero  itpaam®. 
3aK0H® xy ieac iiycK a ii ia  , npiiiiiiMaiomiif Kaatymeeca Ha- 
n p aa te n ie  cnltTa, B03paeTaioinnM® or® cpeAHiibi k® Kpaa.M® 
eoxHOHHaro Aliena npoaopnioiiaxMlO CCKaHCy JTXOBaro 
oTCTOHHia h npHxoatiiMbifi ToxbKO k® cxy-iaio rasooG pas-  
iiofi iipospaaHoft cpcAHHbi b® pacKaxeHiiOM® cncToaniH 
(nOAOÓiio nxaMeim ra3a),  mohcct® 6 h t®  saMtHeii®, no  miiIi- 
niio A pyniM ®, omipaiomHMea n a  onbiTax® IIpoBO- 
T9 n  Ae3eHa , OTHOCHrexbiio xy ic i ic n y cK a i i ia  TenxoTbi, 
KOTopbifl x y au ic  c o r x a c y e r c a  c® naoxiOAeiiiaMH, a hmch- 
ho, u t o  iiaiipaateHic caJiTa ocTaeTea  iioBHAiiMOMy OAima- 
KOBbiM® KaK® b® ne.HTpt TaK® h n a  Kpaax® c o x a u a ,  t .  e. 
h to  ■fyaeHcnycKaTexbiiaH cnocoÓHOCTb n p o n o p u io n a x b n a  
KocHiiycy Toroatc  yrxOBaro OTCTOania. B® caMOM® a * -  
x t ,  c® BToio rnnoTC30io , ho  coxpaH aa aaKon® J la n x a c a  
Axa n o r x o m e n ia  CBtTa b® aT M o c łe p t ,  T. AOCTHraeT®
r o r o , hto OTKxoneHie MeatAy pc3yxbTaTOM® HafixjOAeiiia 
(CeKKH) ii  Bbi>iHcxeHia, n p u  yrxB b® 6 8 ° ,  yMeiibnraeTca Ha 
noxOBHHy. H o  t h e® KaK® pa3Hoc*Tb ocTaeTea 3a* cb ace  
eiyc necbMa 3na>niTex biioio, to T. npaMO 3aitxioaaeT®, 
vto rHiiOTe3a coxhchioh  aTMoe*epLi A0J1JKHa 6biTb co-  
BepiDCiiiio OTopomeHa, h 6o, H3Ml>Haa npHXM'iiibiM® o6pa30M®
33K0H® •'lyHeHcnycKaiiia, m o j k h o  yAOBxerBopHT® naSxiOAe-
ninM® u ÓC3® noMomii oiiofi.— 3aKxioacHie, KaK® HaM® Ka- 
aseTca, bo bchkom® c x y a a t  cxhuikom® n o cn tu iH o e  n  npo- 
H3 B0 XbH0 e. H o  b® nOAKptnxenie o n a r o  aBTOp® npHBOAHT® 
H OT’ICTXHBOCTB OMepTaHill COXHCMHHX® IIHTCH® b6xB3H 
co x n e iH aro  Kpaa h  t o ® a c c t b o  O p a y s u r  o<i>epoBbix® xHHifi 
coxHeuiiaro c i icK T pa , noxyaaeM aro  o t®  xyaefi ncHTpaxb- 
Hbix® H o t®  KpaeB® coxiiqa ,  KaK® A0Ka3ax® ohmx® fPop- 
6 e c a , npoH3BeAennbifi bo BpeMH KOXbiico6pa3Haro 3aTMt- 
Hia 1836 roAa. nocxliAHee iiafixioAeHie BnpoaeM® cm e Hy- 
atAacTca b® HOATBepatACHiii (*). HaAo6ao CKa3aTb npiiTOM®, 
aTO npoTHBHHKaM® n p H i im ia  coxHeaaofi aTMOc-Bepbi, Me*- 
Ay KOTOpbiMH nepBoe m ^cto  3aHHMaeTb l l p o * .  <PeAuns, 
hc BaacHO coScTBeHHO e a  cymecTBOBaiiie h x h  n e c y m e -

(*) C m . h h c łm o  n p o $ .  M e x a e p a  B t  s i o m l  a te  N .
13*
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CTBOBamO , HO TO oGcXOflTCJlbCTBO , HTO npBCyTCTBie OH 
cujit>Ho ooJiaóJiaeTb ^oua3aTeJibCTBa, npiiBOABMiJJi hmh Bb 
riOJib3y onm m ecK oH  t o o  pi w HBJieHifi , npeAOTaBJiHiomiix- 
CH I ipn  nOJIHblXb COJlHeHHblXb 3aTMtlliHXb, KUKb MW yBIl- 
AHMb HHJKC. 3^'feCb w e MbI MOHiOMb npOTHBOnOCTaBHTb 
p a acy a iĄ en iaM T .  I \  ocHOBaTC-ibHbia H3eA tA O B aB ia  K a-  
pum m oH u , cO AcpjKam iaca  Bb ero  CTaxi.t  iiOAb 3arjiaBieMb 
On the Evidence which the Observed Motions o f  the 
Solar Spots offer for the E xistence o f  on A tm osphere  
surrounding the Sun. (Bb M o n th ly  N o tic e s  o f  the l lo -  
y a l a stro n . so c ie ty  for  A p r il 1858 , a  TaKb ate P h ilo so p h i­
ca l M ag  X V ). AB'rop-b umeT'b noATBepasACHia ey u te -  
cTBOBaiiia oo-tH em iou a ’rM0C4>epbi l ib  HeuoepcACTBen- 
i i w x b  HaSjiiOAeuiaxTj cojiHO.HHbixb naTCHb. I l o c J i tA n ia  
k o h c h h o  TOJibKO Toi’Aa M orytb  odHapyasHTb eH i i p n e y T -  
eTBie , ecjiH JiyiH A °C TIirai0 UV ,J K1> 1,aM,Ł 0T,L KPaCB-l> 
COJIHCHHOIl <i>OTOC*epbI HCBblTblBaHJTTj, npu  BblXOAt H3T> 
aTMnc<topLi, 3a>itTiioc npfcJiOMJteHic. I I p n  coBepmeiuiOM'b 
HC3Hanin iiauiCM'b 3ai\Oiia u s M ti i e n ia  i i j i o t h o g t h  Bb b t o h  
a rMOC'bept u  caMoii b m c o t h  o h o h  5 ocT auajiocb n p n ó t r -  
n y i b  in ,  G o jite  n a n  M onte  B tpoaTH biM b npeA noJioate- 
niaM b- Onpt*AtJiaa H3MtHenie y rjion aro  p a a c T o a i i ia ^  n p u  
H C ir rp t  c o n g a ,  EaKOc AOJiatenb ncnh iT b iB arb  KaatAbiii b h -  
AHM6JH Cb 3CM.1H riyilKTb *OTOCO>epbI, 6 jl ll3ldu Kb npa io  
c o j im ta ,  Bb n peA no .toa icn iH  b m c o t m  aTMOCtfepti (oahoj>oa- 
nofi)  paBHofl %  c o jH e a H a ro  p a f l iy c a  n AJlfl 3 - x b  pa3jniH- 
h bix'b iioKa3aTcjien  n p e a o M a e n ia  a iimchho 1,0 0 2 .5 ,1 ,0 0 5 0  
h 1 ,0100  , a u T o p b  cpaBHHBae'fb pe3yjibTaTbi BtiHHCJienia 
c i .  naó.iiOACHieMb OAHoro M ajiaro  ptsKO  o a e p a e H a a r o  K pyr-  
Jiaro  c o j in e n n a r o  n a n i a ,  npoxoA H B inaro  BecbMa 6 jih3ko  q e i i -  
T pa  G Aul?Ka, h  KOTopoe o irb  npecJitAOBaJib  n p n  An y x,b 
lionBJie i i i i ixb  s b  A B r y c x t  n  B b  C c i iT a f jp t  1854  rOAa, n p n  
BccbMa o j ia ro n p ia T H b ix b  oocToaTCJibCTBaxb. CpaBHHBaa 
ua6.iioAaciHUfl t  eJiiorpa<j>HHecidn AOJirOTbi nax H a  Cb b w -  
UHCJICHHbIMIl H npilHHMaa BpeMH CHABpHH. oGpameHlH COJIH- 
Ha =  25A  2 4 0 , isaKb HaiiGojite c o r a a c y r o ip e c a  c b  HaÓJiio- 
AeHiflMH, aB T o pb , n p n  iiOMOjpn m c to a m  H aiiM eiibunixb KBa- 
ApaTOBb, naxoA H T b B t p o a x n t i i m e  3 n a iieHie A-ia noKasaTC- 
jih  npejiOM Ji.=  1 ,0 0 2 ,— pe3yj\bTaTb necbMa GjiaronpiaTHbiH 
rHnOTC36 COAHCHHOH aTM0C4>tpbI.

E in e  BbjroAHte A3 3  x a i m x b  H3CJitA0Baniii GmjiO 6bi 
cpaBiieHic 2 - x b  iaKHXb u a T c u b ,  K ox o p w a  HaxOAaTca h o h t h  
Bb o a h o h  n a p a x j ie j i i i  n p n  aobo jib i io  3naiM Tcjibnoii p a 3 HOCTH 
l ib  AOJiroTt; n o  c jiynaii  xaK oro  n B Jie ina  h c  npoACxaBiiJic® 
B b liaoji ioACBiaxb T . K apB H rfO H a n p n  AOcxaxoMHO 6 J i a r ° -  
n p ia j -n b ix b  y c a o B ia x b ;  a noxoM y a x o o b  noA R ptnnTB  cb o h  
r.biBOAb, oH b n 3 c . i t  AO Ba Jib c n ie  HaOjiioAeHia A p y r a r o  n a T -  
i ia  , TaisHse n p n  ABy x b  iioBBJiciiiaxb o n a r o  , Bb I i o a t  u  
Bb A B r y c x t  1 8 5 4  r .  P eay jib T aT b  p ,n n  B i .p o a x n t u u io n  Be- 
jiHiiiHbi nOK33aTeJia np e .io M jien ia ,  BbiBeAOHHbifi H3b b t o -  
p o r o  noHBjiCHia b t o i o  n a m a ,  n p n  KOTOpoiib o h o  u p eA '  
cx a B .ia . io cb  BoctMa MaJibiMb, pt3KO oaep aenH b iM b  h  6o3b  
M a j i t f iu ia ro  c j i tA 3 n o j i y x t m i ,  coBopuioHHO OAHHaKOBb c b  
BhimeiipHBCACHHUMb; AJ>a  n e p B a ro  jkc n oaB jicH ia ,  n p n  k o t o -  
po ii i ,  <i>opMa n/iTHa lipcA ^^aBjia j ia  ho c t o  Jib Ojiaronpifl" 
t h l i h  ycjiOBia A-"fl t o m h o c t h  HaGjnoAenin, u o J iy a a e x c a  p e -  
TyjibTaTb 3uaBHxejibHO fiojibHiin. I iaK b  6bi t o  Hii-GbJJio 
3TH HeojuoAOHia B b nepB bin  p a 3 b  npcACTaBiuin H eno epeA - 
cxBoHiioe noATBcpwAeuic rn n o T e 3 b i  c o jm e iH o f l  aTMOc*epbi, 
p a c n p o c T p a n n io m e H c a  n o  MeHbinen M t p t  n a  %  coJ iu e aH a ro  
p a A 1) 03 . h ,  n p n  o h o b h a h o  HeBbiroAHOMb n p e A n o J ioasen n i

paBHOMtpHOM nJlOTHOCTH OHOH, Aa J»H B tpO aTH yiO  BejlHHHHy 
n o c J i tA n e f i  OTb 8 AO 1 0  p a 3 b  o o x b u i y io  njiOTHOCTH 
a eM H aro  B 0 3 A y x a .— B b ib o a b i  T .  l io p im r T O H a  h m Bj i h  6bi c m e  
ropa3A O  G o x t e  l i t c a ,  e c . m  Gbi o h h  n e  BOAJieatajin h Bk o t o -  
pr.iMb B 0 3 p a a s c n i a M b , n a  KOTopbia y a se  y K a 3 a j i b  c aM b  
aB T O p b ,  a  HjieiiiiO B b  cji tACTBic  lienpHBflT i) /  B b  p a c ' i o T b  
AtHOTBia n epcncK T H B bi  n a  M 3M tH euie  u o j i o j k o i u h  eudiuiu- 
20 q c H r p a  BApa n i ix c H b ,  isaKoe a o j i h h i o  AOuycTHTb c o r j i a c -  
HO r n n o T e 3 t  l l i i . n . c o i m  u  r ' e p u i e x a  o  c o c T a B t  cO Jineu -  
n b i x b  n O K p o B O B b , h  B Ji im i ia  r j iyÓHiibi o aM b ix b  n a x c H b  
iiOA’b coAHciHOxo <i>OMOC4>epoio. 3 n a H e i i i c  S T i ix b  B03paiKi H ii 
OOJiaGjUieTOH OAHaKO B b  3Ha*lHT0AbH0H CTCUeBH BO n o p -  
B b ix b  4>opiaoio i iaG p aH H b ix b  a ^ b  n a G ju o A c i i i a  n a x e i i b  , n  
B b  o c o Go h h o c t h  u o e a t A H B r o  n p u  e r o  B T o p i r m o M b  n o -  
a B . io n in ,  KorA a o h o  h o  upoA oT aB Jia j io  u  c j i tA O B b  4>oxijc<f>e- 
p b l , a  T3Ka«e H T t l l b  OÓCTOBTCJlbCTBOMb, 'ITO n p u  pa30U - 
p a c M b ix b  3 A tc b  H s c j i t A o n a i i i a x b  GbiJiii u c K J i io ie n b i  i i a ó .u o -  
ACHia, G . i i i3b ia  K b  K pa io  c o . i i m a  HosTO M y r j ia n H O e  c o -  
M H tn ie  B b  T O in o c T H  u o A o G iib ix b  BbiBOAOBb, n o  cnpaBeAAH - 
BOMy 3 a n t ' i a n i i o  a B T o p a ,  Bcoi'Aa S y A c T b  i iM tT b  o c i iO B a n ie  
n rb i i3 M t i r i i i n o u  n p i i p o A ^  c a M b ix b  n a ' r e H b ,  h  MoatCTb Gb i t b  
yMeHLUlCHO TOJibKO B b epOAHllXb BblBOAa X b  llS’b  SIiaiHTeJlfc- 
Haro-  ' i i i e j i a  HaGjiiOAouiu.

H  ocTaiiOBUiica a 0J1^ 0 Ha p c 3 y x tT a x b  T-H a K a p n u r -  
TOiia Katib n o  caMOMy aiiaxeHiio, Kanoe a  npiiAaio h m b  , 
TaKb h  c b  p t . i i i o ,  a c u t e  m.iKaaaTb, KaKyio orpoMHyio y -  
c j iy ry  b b  ii3 0 AtAOBaHiaxb noAOÓHaro poAa  MoiKcxb oisa- 
3axb  * o t o x  ejiiorpa-x-ia. 3A'Bcb a  AoaaccHb yiiOManyxb c ipe
0 IltKOTOpblXb OCOOeilHblXb U lieoGbHCllHMblXb HBJlCHiaXb
B b  o6p a30B aniu , H 3M t u o i i i n  B i iA a n  M t c r a  coaneHHbixb 
n a T O H b ,  x a p a K T e p H 3y i o m u x b  c y m n o c T b  c i n e  H e H 3 B t C T H b i x b  
n a M b  A t f icT B y io m H x b  3A'tcb ciiJib. HaGjiioAOHia K a p j i a
(Astronomische Nachr. Bd. 52) 1859 r., uoATBepAUJia y » c
n p e a t A C  C A t j a n n o e  U M b 3 a M t ' i a n i e  o  c p a B H U T e J ib i io M b  
o Ó H a i a  o ó p a 3 0 B a n i a  n o c b i x b  h  H c i e a a i i i a  C T a p u x b  u a -  
XCH b H a  IipOTHBOUOJlOJKHOfl, OTBpaiHOHHofl  O T b  3CMJIH, u o -  
J i O B i i a t  c o j iH e a H O i i  n o B o p x n o c T H .  H a G j u o A c i i i a  1 8 5 9  r .  
Aa W T i.  O T H O u i c n i a  a 311 H O B O o G p a s o B a B U iH x c a  n a T C H b ,  A-ia  
3 eM iio f i  ii  n p o T H B y n o x o a a i o u  e i i  c r o p o H b i  c o J i H p a  , K a i i b  
1 ; 1 2 ,  a  a - i h  H C i e 3H y B i m i x b  1 :  2 0 . —  «l>aKTb B e c b M a  
3 a M ta a T C J ib H b i f l  h  c T o i o m i u  Aa j l , i i i t u i u a r o  H 3 c a t A 0 B a H i a .  
9 t o  H a ó J u o A e u i e  m o h ih o  6 b i . i o  Gbi npi iB C C TU  B b  cB H 3b  c b  
n p o x e H A y e M b i M b  B A i a n io M b  u j i a H C T b  n a  o ó p a 3 0 B a n i e  n a -  
x e i i b  ( S c h m id t , B e s u l t a t e  a u s  o i l f j a h r i g e n  B e o b a c h t u n -  
g e n  d e r  S o n n e n f l e c k c n , W i e n  1 8 5 7  h  Wo l f , A s t r o n o m i ­
s c h e  N a c h r i c h t e n  B d .  4 9 ) ,  eojii iGbi B . i i a n i e  b t o  m oh ii io  6 h -  
JIO O npaB A U T b KUKOfl JIHGO B t p o a T H O l l  r m i O T c a o f i .  H cab-  
3 a  n p o n y e x H T b  t u k w c  6 c 3 b  y i i O M U i i a H ia — 3 a M t a a H i a  t o -  
r o  a t e  l i p o ^ e c c o p a  B oJ ib4> a ,  h t o  3iiM Hee n o j i y r o A i e ,  H a  k o -  
T o p o e  n a A a o T b  l m p i i i  e j i i f i ,  o f i n a b i i t e  n a m a M i i  h  h t o  b G j i h -  
3B p a B H O A o i ic x B iH  o G n a p y H U iB a H iT e a  2  m a x i m a  , a  b ó j i h -  
3 h  c o j u m e c T o a i i i i i  2  m i n i m a  ( a  h m o h h o :  5 A i i B a p a  h  6  
I i o . i a ,  ii  7  O u T H G p a  a  3  A n p t J i a ) .  H a G x io A O H ia  C c k k h  n o -
Ka33JlH , HTO CyipcCTByiOTb lltKOTOpblU llOCTOnHHbla M t -
c T a , B b  K oxopb ixb ,  n o  upeuM ym eeT B y, oópasyiOTCa nax H a .  
BiiA’b n a x e i i b ,  Ha6jiH)AaeML1B A aBec'b > E c k k i i , K a p m i r x o -
Ho m . ,  I 'o p i im T e H H O M b  I l la K o p n a K O M b  u Ap. o ó i i a p y HlIIBa- 
e x b  B p a m a x o j ib n o e  A B uaieH ie  o i i b i x b ,  a  o n p c A t j i e i i i e  r  e j i i o -  
rp aa> i iH eo K aro  n o x o T K c ii ia  O H bixb  u  i ia ó ju o A a cM o e  p a c n p o -  
C T p a i ie i i ie  yiKC o6 p a 3 0 oa6uiuxcji n a T C H b  AO Ka3ajin  i i  110- 
c x y n a T e j i b u o e  A e iu K c u ie  , K o x o p o e  m l i  a o j i h u i h  o x h o c i i t b
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k i  nqieM tmcHiio c*epbi hjih HanpaBjieHia AtiiCTBia B03My« 
m aiomefi lipaiHBH, n[)0B3B0Aamufi aBaem a naTeHb.

OKaH'iiiBaa oÓ3np'b BTofl rpyunb i HBjieHifi, a  caiiTaio 
He iiey MfiCTHWM-h, n a  ochobuh ih  Bcero npeAbiiAymaro, 
BMCKa3aTr> 3AT.fi) Kanoe lipeAćTaBjieiiie KaaceTea mhT HaH- 
fio.rŁe ecTeeTneniii>ijn> o B3an>inoMb OTHOineuiu Eoo6me 
npnmiMaeMWX’b AOeeat 3 -x b  pa3AUUHbixr> eoaneaiibiXT) 
11 oispOBOBT) , u oó i .aehaiom ii■""b pa30f>pai!iibi« humh A0(‘c" 
jit. anjieiiia nOKpaimeii MTpT Bb oGujBXb qepTaxb. yóTaiAa- 
aeb Bb eyniecTBOBaiiiH camaro b h T u ih h io  cjioh, am.MOccf)c- 

pbi, OKpyjKaioUAi'H <i>0T0c<i>epy, k o h c ih o  tiejib3fl ccóT lipeA* 
CTaBiiTb, 1 X0 6 1 ) HTa, 6e3a.eoMHTHia ra3006pa3iiaa cppAHiia hc  
Bbino.majia noK paum S  mTjiT B0p0HK0oópa3Bbix’b OTBcpc- 
TIH, AaiomHx j. n a ia j io  aBjieHiw eojiHeaHLiXb naTCHb. l l o  Bcefi 
BTpOHTHOCTII OHa AOCTHiaCTb 3AT01> IIOBepXHOCTll TBepA3'  
r o  II.111 asiiAKaro HApa eoJiHeiHaro xTjia h HeofixOAHMO 
AO.UKHa iiMTTb Bb npiiKOCHOBCHiii c b  ohoio iiaiióojii.iuy 10 
iiJiOTiioeTb. TaK inn , oópa3 0 Mb oTKpbiBaeTca bo 3mujk- 
h o c t k  npi‘ACTaBJiaTb e e ó t  fojiiiennyio aTMoe<i>epy i ieuo -  
cpeACTBCHHO n p iu e ra io in e ro  noecwdy  Kb casiofl HOBepxHO- 
CTH COJlHUa, nOAÓÓHO aTMOCtfepT. SCMHOfi; Cb TtMb bmT- 
CTt, Mbl H3ÓaBHMCH HCOflXOAHMOCTU lipilHIlMOTb nepBblfi 
HHJKHiH, OÓMlHHbtil HOKpOBb KaKb ’1T0T0 OTATjlI.Iloe 11 HC- 
3aBiieiiMoe 0Tb co j inea iia ro  aApa. U  nojia ra io  i t o  hc-  
cpaBiifinio npaBAOiiOAoóiite AyMaTt> i 10 9T0 ecTb Sojite 
HJIH MeiiTe iienpcpbiuHbifi cjioii oSaaKOBb , nOAA'-’P * 111536" 
Mbixb caMoio aTMoe<i)fpoio n a  h 3 bT cthoh ,  BTpOTiio BectMa 
MaJiofl BbicoTt, 3aBiieniHffi oTb OTHociiTejibiioii hxt> i i j io t-  
IIOCTU.' BblCHIllMb lipeATJlOMb 9T0I0 CJIOH eCTb iOTOCłe- 
jia, KOTopyio a HiiKasb ho Mory ceG'fi lipcACTaBUTb 0111- 
drbMHbiMz MaTepiajiŁniiMb iionpoBOMb , KaKb 6bi iiponii- 
TamiLiMb CBtTOMb, u Ay*,a io> mto iiaSjiioAcma ucho  y n a -
3biBaiOT-b, *ito s t o  ecTb T0JI1.K0 cbT toboii npovecce, co-  
BepiuaiomiiiCH Bb T te u b i s b  npeA’t j i a x b  Ha nuTiuiieii r p a -  
hhuT  oSjiaaiiai 0 H.m napoisaio cjioii, u hpooxoahm o npeKfia- 
maiOlHifiCH TOMb, TA'B IipOHCXOAllTb pa3pwBb oSaaKOBb,
B b  C JitACTBie  B o c x o A a m i i x b  n u T O K O B b  r a s a  a T M O C ^ e p u .  9 t h  
no T O K H  c y m e c r B y i o T b  u o B C io A y  u  n p H A a i o T b  ^ O T O c ^ c p i  
BH A b H c n e m p e i i H b i H ,  n o p o o ó p a 3 H b i f i ,  a  u p i ł  i i a u ó o J i b i n e M b  
p a s B H T i n  o i i b i x b ,  n p i i m i M a i o T b  x a p a K T e p b  B i i x p e f i ,  o S h i i -  
MaiOH(HXb o r p o M i i b i a  n p o c rr p a n c T B a .  E e j u i  c B t T b  c O J i H e a -  
HOH <bOTOC<t>epi>I, K a K b  OÓblKIIOBCHHO n p i I H H M a lO T b ,  II K a K b  
Mbl p a3 ( !M 0 T p H M b  9 T 0  IIH5KC, eC T b  HBJlCIlie BJlCKTpHHeCKOe; 
TO CT O H T b TOJIbKO npPAUO.lOJKHTb, BTO H C n p e p b l B H b l f i , 6 0 -  

JiBe T a a s e j i b i i i  o G . i a ' i i i b i i i  c j i o i i  s a p a a s e i i b  n o c r o a i i H O  9JieK- 
T p i ia e C T B O M b  nOJlOHtHTCJlbHblMb , 11JIII O T p i m a T e a b H b l M b ,  
B b i c u i i e  jKc o j o i i  aTMoe«i>epbi , ( B t p o a T H O  x a K i n e  n p o n i i -  
T a i i H b i a  n a p a M i i ,  h o  e i p e  110 S o j i t u i c h  a a i ’T ii  h c  e r y e T H B -  
h i h m h c h  h  n e  C K x y S i iB u iH M iie a  B b  o S j i a n a ) — B j ie K T p i i a e c -  
XBOMb n p o T H B o n o . i o i K H a r o  p o A a ;  t o  n c o o x o A H M b i M b  c x T A "  
C T B ieM b  r n n 0 T 0 3 b i  G y A O T b  H f i i p e p b i B i i o e  c o t 'A H H eH *e p a 3 i i o -
pOAHMXb B.ICKTpil'lf f'l B'b, OÓHapy*HBaiomeeCa CB’tTOBblMb
upopecOMb npeiiMymecTBeHiio Ha bhTuiiich noBepxHOCTH 
o6aa>iiiaro CJioa; ia T  HanpaaccHie saeKTpiiaeCTBa flocru- 
racTb cnocro m aximiini. 'I'aaiiMb o6pa30Mb Miioro pasb

BbicKasaiiHoe M H toie, aTO cojihcmiimh CBtTb ecTb hh hto 
liHoe K a K b  HenpepbiBiioe 11 noBcioAy pacupoeTpaH eiiH oe
cibeepnoe c i j in ie  , (yAOBJiOTBOpirrejibnoe oS bacH en ie  KO- 
Toparo AaJib BbiieAaBHoe Bpena / J e  A a  p n e 5 ) liMTe r b .n o  moc- 
My y6Ta«AeHiio, ATfieTiiTeabiioe 3iiaHeiiie. (*) Hiiatii iii oSjian- 
Hblfl CJIOH MOJKCTb IiMTTb HOCTOaHBblMb HOTOBHHKOMb CB0-
e ro  9jieKTpiiM(‘CTBa eaiMOe t Tjio roJiaiia, ecjin n e  iienocpeA- 
CTBeiiHO, t o  ape3b  Bjiiaiiie, BocxoAami^ iKe óypiib ie  ax -  
MOf<bfpiibie noTOKii, pa3JiHBaioipiecH Bb Bi.iemvixb c jioaxb  
aTMOC<i-epbi lipiiHOenib e b  eoGoio óe3iipepbiBK0 HOBbifi sa -  
l iacb  9jit'KTpii*ieeTBa npoTHBonoJOasiiaro 'roiiy, KaKHMb 3a- 
p a a te n b  BcpxHifi lipeA'TJib oSjiaaiiaro eaoa .  I3b eaTA^TBieTa- 
Koro B3raaAa ofn.acneHie HBjieiiifi HaC.iioAaeiibixb n a  bhTiji- 
11 en iiOBepxHoem cojiHiia 3Ha>iiiTejii)Ho yr ipom aeTca, 11 npH 
TOMb i ip ioóptTaeTb xapaKTepb <i>ii3HHeeK0 HecTCCTBeHH0 CTH. 
Mbi yBMAHMb Biiate, opn pa36opT ocTaJibHi.ixb r p y n n b  aB.ie- 
Hiii, n a  CKOJiLKO s t u  nocjiTAH|iI c o o tb T tc tB y io T b  HaiueMy 
B3ijiHAy; 3A'tfb iKe orpaHHHHMca enp: HTcKOJibKHMii 3aMtaa- 
niaMii, HerioepeACTBCiiiio OTHoeamiiMHea Kb iiaójiioAeHiaMb 
eojiHC'iHi.ixb iiHTeiib u ^anejiOBb. UbiBOAiiMaa H3b na- 
6 aioAt'HiH naTCHb nfijiii3ii eojiiieaHaro Kpaa Bbicora CJioa 
<i<OTOC<i>epbi naAb HOBcpxHoeTiio Tewnaro c o j m e m a r o  TtJia, 
Bb cJitA^TBie npmiHTin nenpepbiBiioii c o j ih c th o h  aTiMoc«j>e- 
pbi , HMTioipeH im 1160J11.rnyio IiJiOTiioeTb Bb ea h h ik h 0 x 1  
c x o a x b , 110 Been iiTpoaTiiocTH AOJiatHa 6 bixb MeiiTe a ^ h -  
óT bh tc ji lhoh .  HeiipaiiaT ie  T-Mb KopmiiTOHOMb Bb p ac -  
■ieTb TOJiOTOTi.i o ó . i c m a io  <vioa AoaiKiio óbiao HCBbirOA- 
maun. o6pa3onib yi9CHi,niim. aneJieimyio Bcaiiainiy e ro  p e -  
3yjibTa ra. lloaii.ieiiic, •taKCJiOBb Bb OKpymiioc rH coaneT iib ixb  
liHTeHb o óbae i iaeT ea  ecTecTBeHiitmb nauoiiJieHieMb 3aTcł 
liapOBb Cb npOTHBOHOaOHtllLlMb 9jlfKTpilHeCTBOMb odjia- 
anoMy caoro, eaMbia ase łaiiejiM  MoryTt Słitł hhhto  hhoc 
KaKb ae iK ia  oojiana, iiOAoOabia namiiMb c i r ru s ,  naaBaio- 
m ia  Bb BepxHiixb e a o a x b  OTMOc<i>epbi, c b  nomiaieHieMb 
KOTopbixb H acT yuae ib  pasMTm. sjieKTpnaeCTBa, Ha l ixb  
HHaCHeH IIOBepXHOCTll. EfJlH 9TH JierKlH OÓ^aKa HC co-
BepuieiiHO npo3pa'iH bi, to 11(1.111311 cpcAHiibi co jn iea n a ro  
AiH-'Ka, npiiMHiiaeMoe A^KTeabiiocTiio OHbiXb yBCJiiiacHie 
CBTra MOHfCTb KOMUCHCIipOBaTbCH H TaKUMb o5pa30Mb 4>a- 
KeJibi Hcae3aroTb H3b u u Ay; naupoTHBb Toro, BÓJIH3H Kpaa 
COXHIja Ml,! BHAHMb IlX'b TaKb CKa3aTb Bb IlpO<t>HJlb H HBJIC- 
nie  CBTra H a c r o p o n T  oópameHHoft Kb ueHTpy cojiHpa ajih 
n a c b  AOCTynHo. HaKOHeqb M m oBem ioe pa3BHTie cB tT a  
BHyTpil CaMblXb COXHCTllblXb liaTCHb, KaKb Óbl BCHblXH- 
Baiiie^ HaÓJiioAaeMOe T . KapinirTOUOMb h FoAiraHOMb Bb
ObTaopt, 1859 r. (Poggendorf’s Annalen Bd. CIX p. 190)
AOJiJKHO GbiTb oóbaciiCHO oxyqauiibiMb 9AeKTpiiqecKHMb 
p a3paaten ieM b, npoiiexOAamuMb BiiyTpu BOpoHKoo6pa3Haro 
o r n e p c i i a ,  MeaiAy ctThkumh oóJiaaHaro c a o a  11 HasjieKTpa-
3 0 B a B a i l H b l M b  npO TH B O IlO JIO JK H O  B O ( 'X O A b lH l lM'J, H O TOKOM b.

( * )  C k o j i ł k o  M n a o io  c y ^ n T I .  110 c o o d m e i i i K )  ( C o m p t e s  r e n -  
d u s  T .  X L V I J I  ]V. 0 ^ o T H o r i i r e j iŁ H O  c o ^ e p a ; a H i a  M e iw y a p a  J H e n u j i j i e ,  
nocjeban u BhicKa3biBaeTŁ noao6noe aie np.'^cTaBxeHitJ, Ha3MBaa cocto- 

K o x o p o M y  M b i o C n 3a u b i  c B tH e u io M T *  c o j i h u t *  H e n p e p w B H o i o  r p o -
3010-

(npoAOJ ® cHie BnP e Ab.)
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EuÓJiioepacfhizecniu y n a 3ameJib.

14. D i e  F o r t s c h r i t t e  d e r  P h y s i k  im 
Jahre 1858. XIV Jahrgang Berlin I860, b t ,  Aay** « c -
THXT>.

9 t o  H3 A a H ie  , c o c T a B J iH io iq e e  3 a c . i y r y  E e p x H H C K a r o  
<I>H3 n u e c K a r o  O ó m e c T B a  u  y a t e  A aB>i o  C A ^ J ia B u iee c H  n e -
OSXOAIIMOH) HaCTOJIbHOIO K IIlirO  10 AJ1*1 »e*X1> C JlB A H m ilX l,
s a  p a 3 B im e a n »  •t>U3 HHecKHXT, H a y m , ,  M o r a o  6 b i,  n o  o S m i i i o  
i i  o 6 p a 6 oTaH 'JO CTH  M a T e p ia J ia , c o B e p m e H H O  y c T p a H H T b  n a -  
A o fm o c T b  ó « Ó J i io r p a * im e c i iH X 'b  oÓ 3 op<»B T .,  n o M tm a e M M X T ,  
BT, p a 3 JIHMHŁJXT, Iiep iO A IIH eeK H X ’b  II3 A aH inX T >, CCJIH 6 bl TOJIB-
k o  o h o  n o i i B j a a o c b  H e  c t o j i b  n o 3 AO. H o  9 t o  n o e j i t ^ H e e  
y e x O B ie  h m c i i h o  u e o S x o A H M O  AJ18  h o j i h o t m  e o A e p * a H i a ,  
o 6 H H M a io iq a r o  <t>ii3 B u e o K y io  x u r e p a T y p y  b c R x t ,  o 6 p a 3 0 B a H -  
i i m x t .  e r p a i i b .  C iB T a c M T , n e  J in im iu in T , o ó p a T H T b  S A t c b ,  
p a 3 -b h  w a  B c e r A a ,  n a  9 -ry  c i ie T H M a T u n e c K y io  f iB Ó J iio r p a -  
■biio * i i 3 H 'ieoR iixT >  n a y i n ,  B n i n i a n i e  tR x t >  1131,  u a u w x T >  u u -  
T a T P A efi, K O T opbiM 'b e i q e  n e  n p eA C T a B H J icn  C J iy u a fi n o 3 i i a -  
K0 M H T i.cn  p t ,  ynO M im aeM biM T ) n 3 A anieM T ». CaM O c o S o i o  o a *  
naK O  p a 3 yM B eT cH  , m t o  p a 3 jiHUHi>je o t a B a u  a r a r o  c ó o p -  
H B K a o ó p a ó o T a H b i  n e O A iiH a i; o n o  C T p o r o .

15. I)' A b b a d ie . G e o d e s i c  de  l a  H a u t e  
E t h i o p i e ,  verifies et redigee par Radau. Paris, 1861.

9 t o  oóuinpnoe coiHucHie iiOflBJiiiiomeeca ota*ji6- 
HbiMii BbinycKasiu h npeACTaB.iaioiqee nOApoSuoe H3.io*e- 
Hie peayjiŁTaroBT, AeBHTHJV&TiiHXT> reoAe3BueeKHXT, Tpy- 
AOBb T-ua Ą ' Aóóadu , upoH3BeAeiiHbiXT> coScTBeHiibiMH

c p e A C T B a M n  b t .  C T p a H t .  e i q c  HCAOCTy itiio h  q i iB i i . iB 3 a n iH >  
3 a e j iy jR H J io  c a M b i a  n a a m c u i i b i a  n o x B a j i b i  e r o  c o O T e M e c T B e H -  
i i b k o b t , .  B t, n p a K T H a e c K O M b  O T H O U ien i i i  T p y A i»  T .  A ’ A 6 -  
6 a A H  n p e A c r a B J i a e T T ,  t o t t ,  i i H T e p e c i ,  A ^ a  c u e u i a j i u c T O B T , ,  
m t o  OH'b 3 H aK 0M iiT ’b  ct , y n o T p e S j i e H H b iM i i  mai, a a h  AOc t h _  
jK e H ia  u t a u ,  u p e a p a c H O  B b iópaH H biM H  c p eA C T B aM n  H m c t o - 
Ah m h  H a 6 a iO A e n i f l  n p u  t Ł x t> T pyA U U X T , y c j i o B i f l x i ,  b t , k o -  
T O p u a  6 b ia i>  n o c T a B a e H i ,  yHCHbif i n y T e u ie c T B e H H B K T ,  < m -  
3H aecK iiM U  h  c o q i a a b H b i M H  y e a o B i a M i i  C T paH bi .

16. P u b l i c a t i o n s  d e  1’ O b s c r v a t o i r c  
d’ A t h e n e s  T. I, serie 2-ine. coAepai. Beitrdge zur 
physikalisehen Geographic von Grieehenland von Julius 
Schm idt, Athen, 1861.

9 t BMT> TOMOMb IiaMaTO H3AaHie TpyAOBb, BT, KOTO- 
pbixT, iipiiHHMaeTT, yuacTie A*HHCKaa OócepBrropia, upu- 
BOA»Maa HbiirS ea npoeBBiqeHHbniT, upoTeKToposn, Eapo- 
b o m t , Cuna Bb noao/Kenie cooTBRTCTiiyiouiee HacTOaiqe- 
My cocToauiio nayKti. IlepBbifi ota6ab SyACTT, saii.no-
MOTb aCTpOUOBHMeCKyH) MaCTb.

17. L e Ii r b u e h d e r G c 0  d ii s i e f ii r F e 1 d- 
m e s s e r , M i l i t a r s  u u d A r c h i t e k t e u v o n  
J a c o b  I l e u s  s i ,  Leipzig 1861.

KiiHra 9Ta MoaieTb óuTfc peKOMeiiAOBana, R a i n ,  npan- 
TBuecKoe p y r o b o a c t b o  AJia 3aHBMaioiuHxpa im.iuieii I’eo- 
At'3 ieH. Ji, 0 ciixb nopb uoanHaacb xoabKO nepuaa muctb.

I I I .

Auszug cius eincm Schreiben das Herrn Professor G. Mtidier.
(Dorpat d. K April 1861).

Kin Vorschlag.
Die jilngste totale Sonnenfinsterniss, die eine gros- 

sere Zahl voii B< obaehtern als jemals eine friihere, inncr- 
halb ihres Bereichs vereinigte, hat auch einige dieser Fre- 
quenz entspreehende und zum Theil durchaus neue Tliat- 
sachen ans Licht gcbracht. Zu den letztern ist nainent- 
lich eine von Herrn B a r r e d a  aus Madrid gemachtc 
Wahrnehmung zu zahlen. Er bemerkte, dass bereits 20 
Minuten nach dem Anfangc der Finsterniss, also zu eincr 
Z e it, wo die Phase noch liicht J/ s erreicht hatte , iin 
prismatisclien Spectrum zuerst ein Vermischen des Gelb 
und Orange , bald darauf aueh eine des Blau und Indi­
go, dann ein allmahliches Verscbwinden des Violet u. s w» 
Ids kurz vor dem Beginn der Totalitat vom gesammten 
Farbenspectrum nur nocb eine Spur des Roth wahrnehm- 
bar blieb , wahreud narh dem Endc der totalen Finster­
niss das Ganze in umgekehrter Ordnung sieh wiederholte.

Es kann nicht die Rede davon sein eine zum ersten- 
raal gemachte Beobachtung dieser Gattung (*) jetzt schon

Herr ricds berichtet iiber die fieobaelitungeD am 15 Miirz 
1858 in cherburg (Comptes rendus XLVI, 657) folgcndes: „Avec 1’ ap - 
pareil pour 1’ ćtude des raies du spectre dirigć vers le c ie l ,j ’ai rem ar- 
qu6 un notable accroissement de la ligne Z>, une diminution d ’ intensity 
de r  orangć e t spćcialement une diminution de la partie  violette du  
spectre au dela de la ligne / / . “

(Anraerk. der Red.)

erklaren zu wollen. Sie muss noch oft und mogliehst 
mannigfaltig varriirt werden, bcvor wir einen Deutungs- 
versueh wageu konnen. Totale Sonnenfinsternisse, die 
cine der Cultur crsehlossenc oder doch zugangliehe Ge- 
gend treffen , sind zu seltenc E rcign isse, urn eine oft- 
malige Wiederholung.ausser iin Verlauf von Jahrhundertcn, 
zu gcstatten. Nun aber ist es nicht crforderlich auf sol- 
che sieh zu beschrankon. Wenn nach B a r r c d a ’s Wahr­
nehmung schon 20 — 25 Minuten nach dem Beginn die 
Variationen im Spectrum sieh zeigen , so kann uberall, 
wo die Finsterniss 4—5 Zoll erreicht oder iibersteigt, das 
Experiment wiederholt werden. Man wird zvvar nicht 
Alles was B a r r e d a  wahrgenommen, beobachten kon­
nen, fiir den Theil des Phanomens jedoch, der sieh dar- 
stellt, mehr Zeit haben, als bei einer totalen Finsterniss, 
da bei einer partiailen die Zu * und Abnahme der Phase 
langsamer erfolgt und namentlich urn das Maximum 
herum die Giosse der Finsterniss sieh 10—15Minuten lang 
fast auf gleicber llohe erhalt.

Namentlich ware es wunschcnswerth zu ermitteln, 
ob die dunkelen Linien iin Spectrum an dieser Verau- 
derung Theil nehmen und wie sie sieh iiberhaupt dabei 
verhalten.

Die naehste fiir Europa sichtbare Finsterniss wird 
am 19/ 31 Dec. d. J. stattfinden. Sie ist total auf einer 
Zone , die unsern Continent an der Senegalmiindung
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zuerst b e riih rt, (lurch A frika’s W iiste und das M ittel- 
m e c r , an Corinth und Alhen nahe voriiber zicht und 
in der Gegend von Brussa endct. Innerhalb der Grenzcn 
Russlands ist sic fast nirgends sich tbar, wohl aber im 
siidwestlichen Europa. Eine giinstigere Gelegenheit aber
w ird  die F insterniss von 1867 am ~ ~  darbieten, die

O Marz
auf einer Zone , welche die Stadte W iddin und Kasan 
trifft, ringformig crscheint. N icht unwahrscheiulieh wird 
das Sonnenspectrum fiir totale und ringfbrmige Sonncn- 
fiusternisse sich in sebr versehiedener W eise jnodificiren.

Die gegenwartige M ittheilung bat mehr den Physi- 
ker als den Astronomen im A u g e, allein es besteht ja  
langst kein Zweifel mehr dariiber, dass das wissenschaft- 
liche In teresse an solehen Himinelsbegebenheitcn kein 
ausscbliesslich astronomisches , sondern mindestens cben 
so schr ein physicalisehes sei. Je mebr w ir die Ver- 
sauranisse friiherer Jahrhunderte in dieser R icktung zu 
beklagen haben, urn desto dringender muss die Gegenwart 
sich aufgefordert fiihien , m it grosstem E ifer das Ver- 
saumte nachzuholen mn der kominenden Generation keine 
Veranlassung zu ahnliehcn Klagen zu bieten.

M s a . i e z c u 'u i  U 3 z  n e p i o d u z e c n u x z  i i 3 d a n i u .

1. TorcHT, upeACTanqjib saniicKy riapnatcKon A aa-  
AeMiu nay Kb (Com ptes rendus, 10 F evricr . 1861) o qn- 
jiHH/tpH'iecKHXT. KoiiABHCaTopaxb. Pc3yjn.TaTti ero H3- 
cjitĄOBoniii ca tA y io u d e: a) ccjih ABa MCTaJiJiiniecKie qn- 
JimiApa pa3/ttjienbi w e*A y co6oio iienpoBOAmqiiMb Beiqe- 
ctbomtj Hanp. ryTTanepneii, ecjui BHyTpeHiiiii coe^HHCHb 
Cb hctohuhkomtj sjieKTpnsecTBa a nnt.umiu cb  3eMJieio; 
t o  HUAyKqiipoBaHnbiH 3apa/tTj (charge influensee) (*) bhK- 
niniiro paoem . iniAyKUHpyioiqeMy sa p a ły  BnyTpennaro qq- 
jiHH/tpa. b) HaoGopOTb ccjih BHKuiHifi qHJimiApb Bb co-  
oSiqeniq Cb MCTOamiKOMb ajieKTpiiaecTBa, a BHyTpeHHifi 
cb  3CMjicio ; t o  , npe^noJiaraa ciuiy ncToimiKa Hcii3xitn- 
noro, nu^yBqiipoBaHHbifl 3apnAb BHyTpcHHHro qnjuiiJApa 
paBCH b coBcpmeHHO TOMy 3apa/ty, ccjihóm oiib  c^tjiajica  
HHAyKqupyiomnw-b. c) Koi-Aa BHtuiHifi qqjiHH/tp-b Bb co- 
oSm enin e b  iic to tiirk o m i. , t o  cro sapa/fb mojkho pa3- 
CMaTpHBaTr. Kant cyMMy, cocTOfliqym «3b  AByxb  HacTeffl: 
OAUoii , paBiioii HiiAyKqiipoBaHHOMy 3apa^y BHyTpeHnaro 
qqjiHH/tpa, ^pvrofl, npeACTaBJuuomcfi liO.maecTBO 9jieKTpq- 
necTBa, KaKoe 6bi noJiyniJib qtuiHHAPb, noABep*enm,iH  
OA'tOMy TOJibito B.iinnito oKpyataioiqeii cpeAmibi, Bb k o to -  
pou npoH3BOAiiTca onbirb.

EcjlH KOHACHCaTOpb COCTaBJieilb H 3b T p exb  KOHqeHT- 
piiiecKHX'b q u x m iA p o B b , e c a q  epeAHifi cooonteH b  c b  
hctothhkom tj a ABa Apy™6 c>b aeaae io ; t o  3apiiAb epoA- 
n a r o  B c er ^ a  paBCHb cyMMk 3apaA0Bb BHtm qaro h B n y -  
TpcHHaro qHJiHHApOBb. n o  3T0My KOHACiicaTopb, ycT p o-  
eHHbiq cnnpaJibHO, MOHteTb cayatuT b Kb GojibinoMy HaKO- 
njien iio  gjieK TpuiecTna, npii Ma.toMb oóbCM*.

d) HaKoueq-b, ccjih ii a 3 Barb conpomuaACuicMZ im- 
dyjiąiu (resistance a l ’influence) KOJinuecTBO, ooparno npo- 
nopqionajibHoe 3apaAy* noJiynaeMomy oahhmt. H3b ABy*b  
qiuiHHApoB-b KOHAeHearopa, KOi’Aa Bny'rpeHHiii yAepatnBa- 
CTca npu nanpajKCHiH ajieKTpHneCTBa paBHOMb l .a B i i t u x -  
iiifi npu HanpaateHiH =  0 ; t o  b t o  conpoTHBjieHie q mo- 
HteTb SbiTb BbipaatcHO

; i nQ —  k  lo g  -

t a ł  11 ii r  paAiycbi qnji))HApon'b, k  nocToaHHbiq MHoasH- 
TCJlb, 3aBHCaiqiii OTb IlHAyKTIIBHOH CnOCOSlIOCTH H30Jia-

(*) X o t h  o6 uk bobcbbo  in f lu e n c ó  K33Mbik >t ł  ,,B036yat4eBH M M b 
M p e 3 Ł  n j i i a H i e “  o ^ a a K O  a  y n o T p c f i i i J i i .  c j i o b o  B H ^ y K q H p o B a H H i> iu ,  
H T O  B e e  p a B H o ,

TopoBb, (KOTopsie y T orena C i . i j i h  ryMMHJiaKb, h j i h  e o 3- 
Ayxb) i i  OTb a j ih h m  qnjiHiiApoBb.

2. 0  tJiu.3imecKux& ocobeHHOcmnxz iicnphi imdyKyioH- 
nazo npu6opa PyMKoptfia:  O i i m t m  f l e p p ó  ( A n n a l e s  d e  
c h i m i e  e t  d .  p h y s i q u e  T .  L X I  p .  1 6 1 )  n o E a 3 a . i H ,  h t o  n c s p a  

H H A y K q i o H i i a r o  n p i m o p a  e o c T O U T b  H 3 b  A By x i >  t a c T e f i ,  
H M t i o i q n x b  o c o S c H i i b i a  C B O B C T B a ,  H 3 b  K O T o p b i x b  O A u a  a a c T t  

n p o H 3 B O A H T b  A ^ u c T B i a  B A e B T p q u e c T B a  c T a T U 4 e c n a r o ,  a

Apyraa AuuaMii'iecnaro.
IlepBaa aacTb c c t l  nnyTpcHHaa, Sojilie apaaa, a Apy- 

ran, 6oji-fie TyMaiiHaa, oKpyataioiqaa uepByio, Ha iiOAoGie aT- 
Moc*epbi. nocpeACTBOMb BBeAenia nocTOpoiunixb Ttjib 
Bb HCKpy, Ileppó yAaJiocb o t a ^ j iiit ł  OAiiy uacTb HCKpw 
OTb Apyrofi; a nocpeACTBOMb pa3BtTBjieHia TOKa m o* no 
6bijio noayiHTb CBtTjiyio HCKpy a TymanHyio Aa* c  BbOT- 
At-ibiibixb aacraxb nii0 B0A«HK0 Bb. TorAa m o * h o  6 w j i o
H3c.vJbA0BaTB KaiKAy10 H3b n nxb  OTAt-miio; npnncMb oKa- 
aajiocb, h t o  CBbTjiaa iicicpa iiMteTb coBepmennoe c x o a c t b o  
cb  HCKpon 9JieKTpq«ie(:K0ii MamiiHbi; OHa Hauimajiacb y  0 6 0 - 
HXb nojiioeoBb OAniiaKiiMb o6pa30Mb, pa3pbiBb conpOBO- 
*A ajic«  oGbiKHOBemibiMb cyxHMb TpecKOMb. 9 r a  HCKpa, 
uasajiocb , h o  q jitcT b  CBOHCTBa yBeJHTHBaTb Tewne- 
paTypu norpyatacMbixb Bb nee TBJib: KycOKb 6 yMarH n po- 
6 uBaeTca eio, n o  Hcjib3 ii OTbiiCKaTb Bb HeMb hh Ma.Tfefl- 
lqqxb cjrtAOBb crapaHia. HcKpa TyMaHHaa iia te T b  cboS-
CTBa OAHHaKin eb  pa3pa*eHieM b sjieKTpmecTna AunaMH-
necKaro; nosTOMy Bb Hefi mojkho aaMtTHTb HeoAHoo6pa3- 
JIOCTb y nojiioeoBb, nOA06llO CBtTOBOUl BOJlbTOBOfi Ayr*; 
nJiaTHHOBaa npoBOJiona,  h j i h  toh k 3h  CTeKJiaHHaa u h t b ,  

BB«AeHHbia Bb TaKyio HCKpy, pacKaJiHBaiOTca. Ą a x te ,  
ii3CJi*AO BaH ia I l e p p o  n o is a 3 a a H , mto  i ia p w  p a 3 J ia ra iO T ca  
OTb n p o x o * A e n i a  licK p b i B b  n p o A o a * c « i e  S o jr te  u a i i  M e- 
H te  K o p o T a a r o  n p o M e * y ’r i;a  B p e M e im ; B c a id i i  p a 3 b  O Tb  
p a 3 J io * e H in  n oA H H b ix b  n a p o B b  l io a y H a j i i ic b  K iicJ io p o A b  Ha  
nO Jio*H TejibH O M b n o J iio e ti, a  B O A opoA b Ha o T p u q aT eJ ib iiO M b ;  
p a 3 J io * e q ie  r a 3 a  yrjieK H CAO TH  AaJio c w t c b  H 3b  o k h c ii 
y r J ie p o A a  h  KHCJiopoAa u t .  n. T a a t e  ca M a a  HCKpa npo- 
H 3B0A BTb u c o e A H H e n ie  O T A *Jib iib ixb  r a 3 0 B b ;  Ileppó, npo- 
n y c K a a  HCKpy a p c 3 b  c m Łc b  a 3 0 T a  u  K u cjio p o A a , n o j iy q a j ib  
a 3 0 T iiy io  K iic jio 'r y .

CoBOKyunocTb Bcfixb ontiTOBb Aa,Jia cxtA yion qe pe- 
ayjibTaTbi:
1 )  RoABiibie napbi pa3aaraioTca OTb n p oxo*A en ia  HCKpu 

HHAyKqioimaro npiiGopa PyMKop<t>a.
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1) Hcnpa HHAj'Kuioiniaro npn6opa eeoeAHHacTt h pa3xa- 
r a e x t r a 3 tx  u j ih  uapw C K o p t e  h  Bt SojibmeMt k o j ih -  
'lecTBt nejKc.iH ncftpa sjiearpHieciiofi Mauiinii.i.

3) BBi-Acnie KOHAencaxopoBt, Mcac/ty KOTopWMH nponcxo- 
AMTt HPEpa, yaejiCMHBaeT i. x i i m h i c c k o b  /yfeneTBie ; h o  
TaKt KaKb OHO JMOHŁUiaeTB npiI9T0M-b A-11'Hy HCnpŁI 
HHHcjio pa3 pn}KCHifl; t o  ii09T0!*iy h c  Bcer^a m o jk h o  b o c -  
no.nr,30BaTT.pa gxiiMt cpe^cTBOM h n t  HaAJiewameii M-fepB.

4) Pa3Ji0JKeme uapoBt iipoiicxOAHTt o r t  sjiuK-rpaJiiiTime- 
PKaro A'fei*CT1'^1 OAHofi 'iacTii ucKpM.

5) KoaHHecTBO cjiOJKeinniro hjih  pasjiom eH iiaro ra3a, hjiii 
n a p o n t ,  yneJiiiHHBaeTCH c t  a jih h o io  iie K p ti, ecjin  Ha- 
npajKCHie Towe caMoe.

6) HaKOHenTb, B t AaHHOMt npaSopt BcerAa naxoAHTca 
oiipc,vfcjienHaa a - i h h u  n e is p M  , , v i l0 |P a)I maximum  x h -  
Miiic.CKaro Atuc.TBia.

O oiqee 3aisji]o>ienie T a iso n o ,'ito  TenaoTnopiiŁia u xn- 
MH'iecKia A'kficTBia lniAyKnioiiHoii HcKpi.i 3aBncfrrt cahh- 
CTBtMlHO TOJlbKO OTt CBtTOBOH aTMOCtfepbl, OKpyiKaiOmefi 
cBłTJiyro ca uaexb, KOTopaa, 0AHaK0»t cuocoóna iipiiBO- 
AHTb B t coeAHHPHie MexaiiH'iOCKyio oMbcb , isaKt nanp. 
rpeMyaifi ra3t. B t  neupt sxcKTpimecKOu MauiiiHbi nexh- 
3H 6mjio sawtTHTb, noKpauHcfi wtpŁ A« cH xt n o p t, xa- 
KliXt OTAtJIbl-'blXb HarTfU; nOBTOMy BtpoaTHO II XHMIIHfiC- 
Koe A f̂icTBiR ea cJ iaó iie , HesnejiH n t  iieiipfi HHAympOH- 
naro iipn6opa.

K. Vexoaiiuo.
3. lipaniKin uaetbcmiu.

—  lip o * . R m 6jiayxz  , n t  3anHOKl5 npcACTan.ieHHOH 
EepjiiiiicKOH AKaARMia H a y st  ywo n t  AnrycTt 1859 r., 
noKa3 a.1 t  ToatAt‘CTBO Ba> jiBJieiiiHxt A"**PaKnia A a a jiy- 
Mefi TOHJiopOAi'bixt 11 cnT.TOBi.ixt, a n t CciiTnópt npooicA- 
inaro r o A a  cooSiqiiBuiifi o C B O i i x t  H O B b i x t  ii3(“Jif>A0Banijixt 
n a A t  i i H T e p * e p e H q i e r o  x e n j i o p O A H U x t  Jiy<leii ii orpaaccnieMt 
O H b i x t  O T t  K p n c T a j i . i O B t  OoiqecTBy H t M e q i s n x t  ccTe- 
CTBOiicnbiTaTeaefl B t Itcim rcóeprt,—  3aHaTt B t iiacToa- 
iqee BpeMn p t 'A a K n i e io  MCMyapa o 6 t  B T O M t n p c A M O T t ,  K 0 -  
Topwfi safiweTt MtfTO B t easeroAHO H3AaBaeMLIXt OTie- 
T axt OóipecTBa (.Hat micbMa U po*. KnoÓJiayxa n t  Il3- 
AaTeJiio OTt 4 MapTa 1861 r.)

—  T. PeHy upi’ABTaBiiJit BTopofi MPMoapt ITapiiaicnoii 
AnaACMiii, B t KOToposit CTapacTpa A°Ka3aTb nepioAH*** 
HOCTb B03BpamcHia eypoBbixt 3 i u i t , cocToaiqyio no ero 
Miitiiiio B t aaBiiciiMOCTH OTt nepiofliiiHOtTB B t no«B.ie- 
Hiii cojiHeaHLixt naT eiit. X oth  nepioA'Ł nocjit.AHaro iiBJie- 
iiia caMt noABcp/Keiit aiiaMnTe.ibHbiMt H.iMliHeHiflMt u KO* 
.icÓJieTca no Bbi'iHCJicHiaMt B oab ła  Mea«Ay 8 u 14 rOAaMii, 
no npn BceMt T oat ciifl3b onaro e t  nupioAHaecKiiMt bbac- 
HieMt B t B03pacTaHin u y.MCMibuiciiin cpeAiuixt oTKJioHe- 
nin ropn30iiTaabHon MarmiTHou cTpejiKH ne noAJiejKHTt 
coMiitHiio. T-Hb Peny xoaeTt bbcctii Tenepb eiqc 0AH" 
aBJicHic, KaKt 3aBHcaiqee OTt Tou-ate oóiqeu, Heii3Bl;eTH0fi 
eme npHHBiiw; ho npoAOJiwiiTejibiiocTb MeTeopoaoriiaecBaro 
ncpioAa B t B03BpaiueHiu eypoBbixt auMt, bjih w apaiixt 
JitTt, nojiaracTt paBHOio HeTbjpeMt ncpioAaHt coJneH-
a u x t  iiaTt-H t, a hm ciiho 41 roAy. X oth npunoAHMŁia

HMt ocHOBaiiia Tanoro yTBepatAcm a eu ê BCcŁMa HeAOCTa- 
toihm ; ho bo BCHKOMb cjiyiaft aaMbaauie, KOToparo cym- 
nO'*Tb ocuoBbinacTca na jierKO B03Mo»nofl 3aBiicni»0CTD 
an.ieHifi, 3acjiyjKUBaeTb BiiiiMaiiia u AaJlŁH'fiflinar" nacjit- 
AOBaHia.

—  r. C c k k u  B t uncbjuB K t PcAaRTopy , ,K o cjioca” , no  
noBOAy HSAaimaro HMt onHcaHia n oÓ3opa eocji,6a,1hx'b 
naójiioAeniu M arnaTiioS OócepnaTopin n t  C ollcgio R o­
m ano, oó ta cH n eT t nafiAeHHyio HMt cnasb MfHiA.V MtTC- 
opoJioruaeeKHMH h MarHUTHbiMH anjiCHinMii B t  eJi^Ay10* 
u u ix t  noJioateHinxt: 1-e, KpoiiB TaKt na3biBac.Mbixt Mar- 
niiTHbixt B03Mymeniii, cyiqecTByiOTt Go.ite cnoiiouHbia 
BOJiiibi, oomiMaioiqia OTt uiccth  ao AeB,,T» Aneii B t  boc- 
xoAHbqeii iacT ii Kpanofl n o tb  AByx,b AO T p ex t Aaefi 
B t HHcxoABiqeft; 2 - e ,  9tii noxiibi, upeACTaBxaeMbia 6 a -  
4>HJinpHbiMt MarnHTOMeTpoMt. Beero oiCBHAHte, u BecbMa 
Hacro IieilOepeACTBeHHO, COOTBtTCTByiOTt 3HaHlTCJlbHbl.Mt 
H3Ji1>HeiiiaMt TCMiiepaTypu, SbieTpony oópa3onaniio oóxa- 
KOBt, B t ocoóenHoeTH cirrus, 11 iiaKOHcpt iisn tu e iiiio  B t 
HanpaBJienin nbTpa. Oóm ce 3aKJiro'ienie B t  BTOMt no- 
cjitAHCMt OTHomcniii TaKOBO, mto BOcxoAniqee ABHatcnie 
B t  MaruiiTHOH KpnBoa oóiiapyjKUBaeTca iipeHMymeeTBeH- 
ho npn BlJTpli eUBcpnoMb a HHCXOAfiiqee— npu loatHOMt. 
B e3 t coMHtHia T asaa 3 aBHt:iiM0 CTb ne M oatert 6biTb ne-  
iioepeACTBeiinoro u, BfcpoaTHO, npa AajlŁH®BulHx t  u a ex t-  
AOBaaiaxt, oKaateTca noAHnaeiiuoio H3M-fcHeniaMt TeMiie- 
paTypbi.

— O TKpbiTM cnie 'icrbipe HOBbia njiaiiCTbi, B t rpynn® 
acTcponAOBt, a hmchho 64-n, noxyannuiaa Hasnaiiie Anatce- 
M ina, 4-ro MapTa u Gó-aa, MahcuMuaiuHu 8-ro MapTa; ofit 
Bt Mapceaii P-M t TeMneM. ILianera 6G-an OTKpuxa 9-rO 
MapTa n t  KeMÓpHAWt (n t AitiepaK*) I’-nit Tyxjib; 11 67-aa 
J em o  B t BnjibK’JS ‘29-ro AnptJia I - Mt  J lyxcp t. A 4-ro  
A nptjia B t HbioopKt OTKpnrra HOBaa KOMexa P -J it T enept.

SaMThueitubiH oneuawiKu:
B t  M  3.

Cxp. 26, B t An y x t  nocjrŁAHHXb •J'opMyjtaxt Bbipaaiaio- 
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