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Ha paapimeHfe' U3AaHlu: X' Hobbih TeopeMbi oiHocHreaBHo nepBbixa, hhchjii, Cuxieccm pa. 2. Kpami* H3BtcTiH.-3aAaiH npeW rfleMbm

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

B B E p  H I  E,
^ O n b i T b  <Pyi;o  n a A b  OTKAOHeHieMŁ n x o e s o c T H  i ;a -  

HaHiii MaaTHHKa , T3Kt> H a r x a A i io  AOKaaŁiBaiomifi B p a m a -  
TeJiBHoe f lm ia c e n ie  3 e j u H  okoao c a  o c h  , o d p a T u x b  b i ih -  
MaHie coBpeMCHHLixij r e o M e T p o B b  n a  H O X H tfiu iec  U3 c j i t -  
AO Barne B o n p o c a :  o u p e ^ t sx H T b  ABUweHie c h c t c m ł i  M aT ep i -  
a.ILHLIXb TOHCKb OTHOCHTeXLHO OCŁ‘U , IiepOMtujaiOUlHiCH 
b t .  u p o c T p a h c t b B  , K o rAa  i ia B tcT H b i  c H j i b i , AB i icT B y io m ia  
n a  M aT ep ia j ib i iŁ in  t o i r h  c h c t c m b i ,  u  y c x o B i a  ca  bo3MOhi- 
i i ł i s I )  n e p e M tm c H if i .

E m e  K j i e p o  C T a p a x e a  p t ,m n T b  B o n p o c b  o  A B i m e -  
l l i l l  MaTCpiajlBIlOU TOBKII IIO IIXOCKOCTH, ABIUKymeflCH HO 
ApyroS h j i o c k o c t h ;  h o  e A t x a x b  i n .  cBOCMb oG uiem b p a 3 - 
cyjKACiii ii  o u n i G i t y ,  n o x o p a a  B b  i ieAaB Hce BpcMH fib ixa  
u c n p a B J ie n a  E e p x p a H O M b .  ( N o t e  s n r  l a  t h e o r i e  d e s  m o u -  
v c m e n t s  r e l a t i f s  , J o u r n a l  d e  1’ E c o l e  P o l y t .  T .  X I X . )  
J l a n x a c b  ( M e c a n i q u e  c e l e s t e ,  T .  I V )  h  I l y a c c o H b  ( M e -  
m o i r e  s u r  le  m o u v c m e n t  d e s  P r o j e c t i l e s  d a n s  1’a i r , e n  
a y a n t e g a r d  a  l a  r o t a t i o n  d e  l a  T e r r e ,  J o u r n a l  d e  l ’E c o l e  
P o l y t . ,  T .  X V I )  c o c x a n H x n  y p a B i i e n i a  O TH O eiixexbH a- 
r o  Ą B H ^ e m a ,  h o  t o x i . k o  a ^ #  a a c / r n a r o  c x y a a a ,  A ^ a  a b h -  
JKeHia n a A a i o m n x 'b  u  G p o m c n i i b i x b  T i x b  o t i i o c h t c x l h o  
o cef i  , HeiI3MUHHeM0-C0eAUHCHHLlXT. C b  3CMACIO H CXtiAO- 
BaTcxLHO o o p a m a i o u i n x c a  b m B c tB  ct> i i c i o . K o p i o x u c b  Bb 
AByx'b cBoiix-b M e M y a p a x t  ( C o r i o l i s  , J o u r n a l  d e  P  E c o l e

o y t , C a h i e r s  X X L  e t  XXIV.) n  B b  CBOCMb H3BtCT- 
HOMb COUHHCH1U 0 TBepAI.IX I, T tX a X b  II O paoOT'I; BlalUilHb 
( I r a i t e  d e  l a  M e c a n i q u e  d e s  c o r p s  s o l i d e s  e t  d u  c a l c u l  
« e  1 e f f c t  d e s  m a c h i n e s . )  nepB bif i  Aa x b  o G ip i a  y p a B i i e H ia  
O T u o c u T e x L H a r o  ABHJK c m a  c h c t c m l i  M a x e p i a x b i i i j x b  t o -
xCKl),

. .  Ont*iT-b <I>yi;o naAb OTKxoneiiicMb nxocKocxn iia'ia- 
HiH MaaTiuiKa, r.aioi. a  ci<a3axb, Bbi3Baxb reoMexpoBb na 
noApooHBnmee H3X0JKCHie Teopin OTHOCHTexbnaro a b h j k c -  

h i h  h  ea  npm oatgaijg E une, (Comptes rendus des se
ances de l^A cadcm ie des sciences, T. XXXII, 1851.) B o c -

no j iŁ 30B aB im icŁ  IlyaecoHOBLiMH y p a B H e n ia M H  ABH5KemH 
T B ep A aro  x B x a  OTHocHxexi. i io  o c e f i ,  o 6 p a m a i o u i H x c a  bmBc- 
T t  ct> 3CMxeio okoxo e a  o c u  , A axa.  T e o p i io  o i i b i r a  <I>y- 
ko . K e  , ( Q u e t ,  D e s  m o u v e m e n t s  r e l a t i f s  e n  g e n e r a l ,  e t  
s p e c i a l c m e n t  d e s  m o u v e m e n t s  r e l a t i f s  s u r  l a  t e r r e ;  J o u r 
n a l  d e  M a t h e m a t i q u e s  p u b l i c  p a r  L i o u v i l l e .  1 8 5 3 . )  m u o -  
ikhbt, o d m y io  T eo p i io  O T H o cH T ex b H aro  A ^ a t e n i a .  A a im y io
llopioaiicoMb , CAtxaxi. upeKpacHbia np iixoasen ia  arofi 
Teopin, pa3cMaTpnBaa ABHaienie m . OTiioiueaiH ocefi ko- 
opAHHaib, HeHSMtHaeMO-cocAHHeHHbiAb ea, 3cmxcw h  cxB a-  
oopauiaiom iixca BMtCTt ci, hcio okoxo ea  ocu.

liaK b  I13Bl>CTHO, JlarpaHyKb, COBOKyilllBb Ha'iaxo B03- 
MoacHbixb nepeMBinenifi Eepiiyxxn  ea, naaaxoM b HOTepaH- 
Hbixa, cnxa, d ’ AxasiGepTa , Aaaa, oóm ui npieMb Aaa p t -  
uiciiia BonpocoBb o ABHaceniu cHCTeMbi waTepiaxbHbixb 
TOicKb: p tu ie H ia  BCtxa, BonpocoBi, MexamiKii, no  np i-  
cwy AarpaiiHta, BBiTCRaiOTb H3b oahoh oómefi ■bopayxbi, 
ii o o x te  h ah  m ch Ł c  yA am o e  p tu ie i i ie  ciixa, BonpocoBb 
saBHCma, OTb Goxbiuaro hxii Meiibiuaro pa3BiiTia n p ie -  
MOBb aucT aro  a H a x iia a ; h o  oGmafl <i>opMyxa J la rp a H ata  
ne oe3ynpeiH a. yase  ipyp re  noKa3axb HexoaHOCTb o c h o -
BaHia, iia KOTopoMb nocxpoena  <t>opMyxa J la rpaH asa  Jla-
rpanatb Ayaiaxb, h to  a-111 paBiiOBBeia hcooxoahmo h ąo- 
exaTO'ino , uxoSbi noxubifi MOMeaxb cnxb  oiHoeuxexbHO 
B03MO»KHbixb iiepcMtmeHifi fibixb paBeiib nyxio ; MeaiAy 
T'JiMb R aK b  p a B H O B tc ia  hcooxoahmo h AoexaTOHiio 
TOXbKO,̂  MTOGbl IIOXHblfi MOMOHTb lie lipiofip iab  nOXOJKH- 
xeXbHOIl BeXHUHHbl OTHOCIlTCXbHO I)03M0HiHbIXb nepCM’h- 
UieHlIl CHCTCMbl. OcTpOl’paACKifi, lipmiaBb Bb OCHOBaHie 
s to  noxoatenie , Aaxb cxporoc h acaoe A®Bji3aTcxbCTB0 
odm aro npieMa a ^ h  cocTaBxenia ypaBHenifi ABiiaieiiia 
cncTeMbi MaTepiaxbHiaxb xoaeKb, iiOABepHieinibixb ycxoBi- 
HMb, H3MtHaioimjMCa CO BpCMCHeMb, II TaKHMb o6pa30Mb 
pEuiHxb Bonpocb, nepeAb ptuieHieMb KOToparo, HaA06H0 
co3HaTbca. TpyALi nepBOCTcneHiibixb MaTCMaTHKOBb 6h x h
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He B noJiH t y^OBJieTBOpiiTejiBHM. K b  coatajrfeHiio to j ib k o  
MBICJU1 O c T p O rp a A C K a r O  OCTajlIICB K aK B -S h l  Heil3BtCTHBIM H 
HHOCTpailHBIM B IlHCaTC.lHM B, H M H t  fl,0 CUXB H O pB  ItC CJiy-
naJiocB HUTaTB h h  o ^ H o r o  HHOCTpaHnaro M e i a y a p a , b b  
KOTOpOMB-Stl ÓBIJia n p H H H T a  BB OCHOBaHlC TO o p ia  Oc- 
i p o r p a ^ C K a r o .  K o p i o j m c B  ii  Ke i i a n i i c a j i n  c b o h  MCMya-
pBI o6b  OTHOCHTCJIBHO MB ^B H * e i l in  , npHHHBB BB OCHO
Banie T eopiio  J la rpaH H ta ,  oeHOBauHyio n a  n o a o a t e m n ,  h t o  
II0JIHB1H B03MOJKHB1I1 MOMeHTB IlOTCpHHHBIXB IjpH 
CTBHTejiBHOMB n ep cM tu u 'H iu  c h j ib  paBeHB n y jn o  , n  h t o  
npHTOMB ycjiOBia c h c tc m b i  n e  saBHcaTB o t b  bpcm chh: no  
n e p B o e  npeA iiO Jioatem e h c t o b h o  , k b k b  H0Ka3a.nB O cTpo- 
rp a ^ c K if i ;  nepexoA B  ate  o t b  ypaBHeHifi ^ B n a jc n ia  o t h o -  
CHTejiBHO nenoABiiatHBixB o c e ń  ch c tc m b i MaTepiaJiBHBixB 
t o h c k b  , no^BepaseiiHBixB yejiOBiaMB , HCH3MiiiaiomHMca 
co  BpeiaeneMB, k b  ypaBHeHiaMB ^BiiateHia o t h o c h t c j i b h o  
iiepeM’B ina iom iixea  ocefi TOH-ase c h c tc m b i  MaTepiaJiBHBixB
TOHCKB, HOABCp/KenHBlXB yCJIOBiflMB I lC H 3M tnaIO m H M C H  CO
BpeMeHCMB h  o t h o c h t c j i b h o  iiepeMlimaiomHxcH ocefi, He 
y^oBaeTBopaeTB Ma'ieMaTHHccKOH t o h h o C t h ;  h ó o  ccjiii yc-
JlOBiH CHCTCMBI He HSMtHHIOTCH CO BpCMCHCMB OTHOCHTCJIB-
ho  ocefi HenoABHWHBixB , to  c in  ycJiOBin Sy^yTB  3aBH-
C tT B  O T B  B pCM CHIl OT H OC H T C aB H 0  OC.CH, IICpCM 'll 11(310 ) H H X -
c a  b b  n p o c T p a i i C T f i t ,  u  o ó p a T H O -  I Io j io jk h b b  b b  o c u o B a -  
Hie T e o p i n  OTH O C iiT t 'J iB H aro  a b h h ic h i h  h a c h  <I>ypBe u  O c-  
T p o r p a ^ c K a r o  > a  crpeMHJica b b ib c c t i i  y p a B i i e i i i a  o t h o c h -  
T e a B H a r o  ^ B i i a s c n i a  c h c tc m b i  M a T e p ia J iB H B ix B  t o h c k b ,  n o ^ -  
BCpaiCHHOII y c a O B ia M B  H 3MBlI8 K)mHMCH CO BpCMCHCMB, 6 0 - 
J l t C  CTpO IH M B II S o a t c  OÓ1HIIMB np ieM O M B . f$OTB KpaT- 
Koe C0 A e p a ; a H ; c  m o cto  p a 3 e y j K A e H ‘,i :

i l  HanaJiB c r o  a n aJ iH T H H C C K H M B  BBipaaiciiicMB ycjionif i 
/CtiiCTBHTCJiŁuaro n e p c M im e H ia  ch c tc m b i  MaTepiaJiBHBixB t o -  
HeKB.npe'AiiOJiaraa ^amiBiMH yc.noBia ea  BOiMoatiiBixBnepeM'fc- 
m e n i f i  h  chjibi Ha nee  ^ tficTByioinifl .  IIpe^noJioatHBB h o t o m b  
o a h h  o c h  K oop^ im aT B  nepeM im aiom iiM H ca b b  n po c /rp aH - 
CTB® OTHOCHTCJIBHO /ipyTHXB HClIO/IBHaiHBIXB, H nOK33aJlB, 
h t o  BCHKoe ncp eM B m e n ic  MaTepiaJiBHoft t o h k h  ch c tc m b i  
MoaieTB 6 b i tb  pa3CMaTpiiBaeMO c o c to b i h u m b  H3B uepeMfc- 
m e n i a  c h c tc m b i  , cO BO nyim aro c b  nep eM tm en icM B  noA~ 
BH H iH BIX B ocefi , H C Jlf.A . oGlI(arO BC’JJMB TO'iKaMB CHCTC
MBI , II H3B n e p e M tm e H ia  OTHOCHTCJIBHO HOABHJKHBIXB
ocefi,— ii iTO iicpcMBmeiric, o6 mee bcUmb TO'iKaMB chctc- 
Mfei MoateTB Gbitb pa3CMaTpiiBaeMO coctohupimb hsb ue- 
peMtmenia ncpenocnaio u ii3B liepeMimeiiia BpamaTCJiB- 
naro okojio mchobchiioh och, npoxoABifiefi upe3B nanaJio 
hoabhhshbixb oeeii KOop^iiHaTB. IIoiomb a iicpexoaiy Kb 
BBipaiKCHiio chjib mieppin, paaBiiBaiomuxca iipn aBuctbh- 
tcjibhomb ncpcMtiu,cHin chctcmbi , H BBipaatcniaMB chxb 
chjib imcpniii ^aio ̂ iinaMiiaecKoe 3iiaHCHie, cootbBtctbcii- 
HOe nepeMtmeniaMB chctcmbi. IlocJit btoto a cnoBa npH- 
CTynaH) kb yc.ioniaMB AlaicTBiiTcaBiiaro iiepcMtmeiiia ch- 
CTCMB1, H Haxoaiy, hi o ypaBiiciiic, BBipaffiaiomec ycJiOBie 
AtficTBHTCJiBHaro ncpcMtiHeHia: nOTcpainiLia ciijibi «e
CTpeMaica npOH3BecTH Bo3MOHtHBixB ncpeMtmeHifi,—  pa3- 
•*araeTca Ha ypaBHeiiia, Bbipaasaiomia ycJiOBie, hto nOTe- 
paHHBia chjibi He crpeMHTca npoii3BecTH Aunatenia ch- 
cTeMBi othochtcjibho nepeMtmaiomiixcH ocefi, H Ha ypaB- 
Henia, BBipaasaioipia, hto noTepaiiHBia chjibi hc CTpeMHT- 
ca iipoii3BecTii nocTynaTeJiBHaro h BpamaTeJiBiiaro abh' 
®CHia cHcTeMBi, o6maro BCtaB ca tohkbmb; ho cenHacB- 
ate 3aMiHaio , hto BTopbia ypaBiieiiia cyTB HcooxoAUMOe

c J i t A CTBi e n e p B B i x B  y p aB H C H if i .  I l e p B b i a  y p a B H e H i a  o n p e -  
A'fiJiaiOTB A m iJK cH ie  c h c t c m b i  MaT. t o h c k b  OTHOCHTeaBHO 
i i o a b h h c h b i x b  o c e f i  , K o r ^ a  ^ a n o  ^ m i i K e n i e  Ch x b  i i o c j i B a -  
i i h x b ;  B T o p B ia  y p a B H e m a  o n p c A 'f i J i a w T B  o G m e c  a b u h i c h I c  
c h c t c m b i  M a r .  t o h c k b  , K o r ^ a  f l a n o  O T H O c i iT e j tB u o e  a b i i -  
a t c H i e  c h c t c m b i .  O o B a c n u B B  y c j i O B i a , n p H  k o t o p b i x b  
y p a B i i e i i i a  OTHOCHTCJiBiiaro AB,l)Kt' Hi a  cnp aB C A JiH B b i  , a  
i i e p e x o H t y  k b  y p a B H c n ia .M B ,  B b ip a a c a io m H M B ,  h t o  i i O T c p a n -  
HBia c i u b i  i ic  C T p e M a T c a  n p o n 3 B C C T i i  n o c T y i i a T e . i B H a r o  
u  B p a u i a T e j i B i i a r o  ABH a s e n i a  c h c t c m b i ,  h  n o K a a t i B a i o ,  n r o  
c i t i  y p a B H e H i a  B B i p a a t a i o T B  T e o p e M B i , o t h o c h t c j i b h o  k o 
t o p b i x b  H 3B tC TIIB ia  TCOpeMBI 0  ABHHSCIlill U C H T p a  TaiKCC- 
Tii ii i ip o n o p H io n a j iB H O C T i i  BpcMOHii n a o i H a A c i i ,  o n u c B iB a -  
CMBIXB p a A iy c a M H  -  BCKTOpaMH cy T B  T0J1BKO HaCTHBie CJiy-  
HaH. B b i b c a u i h  iiaKOHCHB y p a B H C i i i c  j k h b b i x b  c i i j i b  a-’ih  
O T H O C iiT c a B H a ro  A H iK K c n i i i , a  n p n a a r a i o  c r o  k b  o u p c ' A t -  
j i c n i i o  p a S o T B i  M a u iH H B ,  p a 3 C M a T p H B a a  c i i o  p a o o T y ,  k h k b  
p a ó o T y  A a iu ic i i i f i ,  0K a3 i , iB a cM B ix B  n a  n c p c M t H ( a i o n u a c a  n o -  
BepxHOCTH n p ie M H H K a  H a c T H p a M H  M a r c p i a a B i i B i x B  t o h c k b  
CHCTCMBI, l ip i lH B T o f i  cpeAOIO A ^ 11 p a 3 B H T if l  paG oTB I CH.1B 
ii A -m  n p e o f i p a a o B a H i a  s t o h  paG oT B i n p n  i i o m o h i h  M a m i i -  
i ib i  b b  p a o o T y  n o J i c 3 i i a r o .  c o n p o T H B J i e n i a ,  n  o n p c A ' t . i a i o  
p a o o ' r y  a ó c o j i iO T H y io ,  b b  O T i io u i c u i H  n c n o A B i ia iH B i x B  o c e f i ,  
i i  p a o o r y  oTHO cH TC JiB iiy io  , b b  O T H O iue i i iH  h o a b h h s h b i x b  
o c e f i  K O o p A im a T B .

I l 3 h  cyiH H O C Tii  n p c A B H A y m a r o  b h a h o  , h t o  n p n a o -  
atcnia oGmefi icopiu OTnocHTCjiBnaro ABHJKeHia pacnaAa- 
lO T c a  H a  T p n  OTAtwia: n a  o n p c A t J i c n i e  A BiuK C H ia c h c t c m b i

M a T C p  TOHCKB B B  OTHOUICIUH n O A BH!KIIBIXB OCCH , KOTAfl 
A K i i łK c i i i c  c h x b  o c e f i  H s n t c T i i o  ; n a  o n p e A ’f e a c H i e  a b h h s c - 
n i a  nO A BH JK H BIX B  o c e f i ,  K O r A a  H 3 B t C T H 0  AB IUKCHie  C H C T e -  ,
m b i  M a r .  t o h c k b  o t h o c h t c j i b h o  c h x b  o c e f i ,  h  H a  n p i i J i O -  
J K C i i i a  k b  T e o p i n  p a S o T B i  M a u i  h u b . Ą j i h  i i e p n a r o  n p i a j i o -  
a c c H i a  a  H 3 5 p a J i B  A U H H t e n i e  c h c t c m b i  M a r .  t o h c k b  b b  o t -  
H o m e H i n  o c e f i ,  u c H a M f i H a c M O  c o c a h h c h h b i x b  c b  3 e M . i e i o  
n  e a t A .  o G p a i p a i o i i i H x c H  B M t c i i  c b  i i c i o  o k o j i o  c a  o c h ; 
a  n a a o z K i i a B  T e o p i i o  A B i i a s c i i i a  6 p o i n e i i n a r o  T i J i a  , t o o - f 
p i i o  O T K j i O H e H i a  h j i o c k o c t h  K a u a n i f i  n p o c T a r o  M a a T i n i K a ,  
' r e o p i i o  a t u p o c K O n a  h a p - B o n p o c B  o  A B H H v c n i i i  M a a T i i u n a  
b b  O T H O H i e H i n  o c e f i  , H C H S M B iia e M o  c o e A U i i e H H B i x B  c b  
3CMJICK) , l i p i I B O A H T C a  K B  B O H p O C y  0  A B H H tC H il l  M 3 H T H H K a  
B B  OTH O IH CH IH  OC ef i  H C n O A BH®III>lX B , K B  B O I ip O C y  , K O T O - 
p B i f i  p t u i e H B  T h c c o  11 A-lf ]  p t m c i i i a  K O T o p a r o  T h c c o  i i a -  
u i c j i b  A a m i B i a  y  H k o S h  u p c i i M y m e c T B c i i H o  b b  e r o  3 i i a M C -  
i i h t o m b  M C M y a p t  o  A BH}KC H i u  T B c p A a r o  T fcJ ia .  r i e p c H A H  
h o t o m b  k b  o u p e A t . j i e i i i i o  n o J l O H t C H i a  n c p c M t m a i o i n i i x c a  
o c e f i ,  E o r A a  H 3 u 1j c t i i o  o t i i o c h t c j i b i i o c  A B i i a v c n i e  c h c t c m b i  
Ma T e p i a J i B H B i x B  t o h c k b  h  c H J i B i , n a  n e e  A ^ M C T B y i o i q i a ,  a  
i iO K a 3 B i B a io  , h t o  b b  c c m b  c j i y n a l s  B o n p o c B  m o h i c t b  6 b i t b  
o n p c A t j i e H i i L i M B  , H c o i i p e A ^ J i e m i B i M B  h  y c j iO B H B iM B ;  3 a M t -  
t h b b  i i o t o m b , h t o  ABnaseHie Heii3MliHacM0H c h c t c m b i  o t -
IIOCHTejlBHO AKHIKyiHIIXC11 OCCH npuBOAIITC.H KB UieCTH 
y p a B i i c i i i a M B  MCHiAy K O O p A U i ia T a M H  h  h c k o m b i m h  y p a B H e -
H1I1MH , II HTO CJltAOBaTCjIBHO OTHOCHTejlBHOC ABH®eHie 
HCH3Ml5aaeMOH CHCTCMBI lipil  A^HCTBIH ABHIIBIXB CHJIB 
6c3 y c j io b h o  oiipcA'fiJiaeTB ABn * B n ie  ocefi KOopAim aTB, a  
n e p e x o w y  k b  onpeA tJ ie ii i io  AKHiKeHia nepcM U inaioniH xca 
ocefi b b  npcAno.iOHteHiH, h t o  n p n  AtficTBin AamibixB c h j i b  
HeH3MfiHaeMaa cucTcMa n e  iicpeMBiiacTB CBoero noJiOHie- 
I l ia  OTHOCHTCJIBHO HOABHatHBIXB OCefi H HTO rjiaBIIBIH OCH 
IICHSMtHaeMofi CHCTCMBI COBnaAa IOTB CB nOABHHIUBIMH o c a -



—  55  —

MH. npiiJiojK enifl od m oii T eo p in  OTHOCHTCJiBHaro a b i,~ 
JKCHiH Kb XipaKTHieCKOH MCXaHHKt fl H3 6 paJlT> TCopiro 
TIOpdHHb II BeHTHJlHTOpOBb.

C ji l iA y io m a n  3 a  c h m tj  C T aT B a p a 3 C M a T p iiB a e T b  o t -  
h o c H T e jiB H o e  ABHJKeH ie  t o j i b k o  B b  o o i p i i x b  <i>opM yjiaxb; 
o c T a jiB iu .iH  T p n  cT aT B ii 6 y A ) T b  i ia i ie H a T a i iB i  E n o c .i tA C T B in .

1 .  B o o 5 p a 3 H M i )  c e d t  a b *  c h c t c m b i  n p a M o y r O J i B H B i x b  

o c e f l  K O o p A H i ia T T , — O A H y i ie i iO A B H B tH y io  B b  n p o c T p a i i C T B t . ,  
A p y r y i o  n e p e M B i n a t o m y i o c H  K a K H M b - H H - 6 y A B  o d p a 3 0 M b  
OTHOCHTCJ1BBO H d lO A B H H S H B IX b  o c e i i ,  11 n o c r a p a e M c a  i i a f l  
t h  y p a B i i e H i a  A B H B ie H i a  c h c t c m b i  M a T e p i a a B H B i x b  T o a c i i b  
O T H O C H T e j iB iro  n c p c M i m a i o m H x e H  c c c i i ,  K o r ^ a  A a l IŁ I  c h j i b j , 
A ® H C T B y t o m i a  n a  M a x e p i a j i B H B i a  t o m k h  c h c t c m b i  i i  y e j i o -

« i * c o s  ( A 2, X i ) .  J x x +  c o s  ( A y  i / i ) .  J y i  +  av  c o s  ( A y  

a2 c o s  ( A 2, a ’t ) .  J Xl  - j -  c o s  ( A 2, i / i ) ,  dih  +  a2. c o s  ( A 2 ,

B is  c a  B03M0a«HBixT n c p e M tm e ii iH .
IlycT B  A ana ciicTBMa MaTcpiajiBHBiXb t o b c k t ,  to , i n . . . ,  

KOTOpBIXb KOOpAHHaTBI OTHOCHTejlBHO HdlOABHJKHBIXb OCCH 
c o o T B trc T B en n o  cyTB .Tj , y l t  z l t  x \ ,  y \ ,  z \  . . .  I ly cT B  t Ł  
II3 ł. n c p c M tin e iiif i A x \ , , J z 2 , J x \ , /Jy' t , A z x . . . .  B03 -
mohshbi A^*1 p a 3CMaTpHBaeMnfl c h c tc m b i,  KOTOpBia A ^ a -  
io T b  jh ih ch h b im h  OTiiocHTeJiBHo nepcM tm eH iH  «i>yUIIi^iii:

2 i ) .  +  ffl’i- c o s  ( A \ ,  X j ) .  I r )  + . . . . +  T j .  d t

« i ) .  J z 1 +  a 2. c o s  ( A 12, T i) .  J x \  -f-  T 2. d t (1)

nOJlOJKHTCJlBHBlMII H p a B I IB lM H  H yj l IO ,  H ^ y H K i p H :  .

b y  COS ( B v  X l ). J x ± - f  b y  c o s  ( B y  Ih ) .  J y t - f  b y  c o s  ( B y  z t) .  A z t  +  b \ .  c o s  ( B \ ,  x t) .  +  . .

b 2. c o s  ( B 2 , X l ). J x 2 +  b 2. c o s  ( B 2, y t ). J y l  +  b 2. c o s  ( B 2 , z t). A z 1 -f- b'2. c o s  (B '2 , x x). J x \  - f  . .
+ T t . d t

Ta- b t   ̂ ( 2 )

paBHBiMH i i y . n o .  B b n p cA 'B H A y m H X 'b  * y i i K i i i a x b :

O  i  , Cl • ^  i  i Cl o 9 ( l  2  » • • • • ^  2 * • • * •

 ^ 2 ? & £ , . . . .  1 2 ) • • . -
OSHaaaiOTTj Aa H u b l e  K O C **H Il ic i IT B I  , H .IBtCJIJŁIM B O Ó p a-  
3 0 MTj s a B i i c a m i e  o t i  K O opA H iiaT B  a  b j i c m c h u  / ,  a

s 4 j ,  ^ 4 1 . . . .  A . 2i A.  2 . .  .

B x, B \  . . . .  B 2, i i  a • • •

0 3 i i a a a K ) T B  A a H H t i a  H a n p a B j i e i i i a ,  HOCTOHHHbia H a n  r i e p e -  
MCHIIBla.

n p c A n o J i a r a a , m t o  n a  C H c re M y  M a T e p ia j iB H B ix i j  t o - 
tcktd t o , to '. . . .  , o n p c A t . j i a c M y i o  y c a o B i a M i i ,  o t h o c h i b (h m h -  
c a  K i  ' i -yHKniaMTj ( 1 )  h  ( “2) , A tf iC T B y io T -b  c h j i b i , k o t o p b i x t , 
l i p o . i o a t e i i i a  n a  h c u o a b h i k h łi b  o c h  K O O p A H H a T i  c o o t b I i t -  
CTBeiiHO cyT B :

X 1? Y t , Z t , X \ ,  Y \ ,  Z \ .................

i iaf iA CMii y c J iO B ia  A tH C TB H TC JiB H aro  n e p e M Ł m e n i a  c h c t c m b i  
d x i » dtJ i , t>2 i , d x y , d y \ , d z \  . . . 

2  {«!■ c o s  {Av  x t ) .  d a - j  +  av  c o s  {Ax, i / i ) .  

— [u2. c o s  (A 2, Xl). d .v ,  +  a2. c o s  (A2, y j .

Ą t f i c T B i i T e j i B H O c  n c p e M t m e i i i e  c h c t c m b i  M a T e p i a j i B -  
h b i x l  T O i c K ’b  byflfiTh o f i p a i n a T B  * y i i K n i n  ( 1 )  h  ( 2 )  b t ,  i i y . i B ,  
e c a n  t o j i b k o  u p e n a T C T B i a , k i  u o T o p b i . M b  o t h o c h t c h  c i i i  
• B y H K i i iH ,  u i i  c i iM O M b  a * j i b  c j i y * a T Ł  n p e n a T C T B i a M H  n p i i  
i i e p e M t H i c H i H  c h c t c m b i .  O p c n a T C T B i a ,  KrB K O T O p B iM b  o t -  
H o e a T c a  4>yH K ii i i i  ( 1 ) ,  3 a i i p B i B a i o T i >  a ^ b  M a c c i ,  c h c t c m b i  
H t K O T o p y i o  a a c T B  u p o c T p a H C T n a  , o c ' r a B J i a a  A p y r y i o  e r o  

T a c T b  c b o 5 o a h o i o  a J i h  n e p c M ^ m e n i f i  : a - i h  B T o p o f i  a a c x n  
n p o c T p a n c . T B a  <J>yiiKniu  ( 1 )  u o j i o j k h t c j i b h b i ,  a ^ b  n o p B o f i —  
O T p n u a T c . i B i i B i ;  l i p e r i a T C T B i c  C y A c / r a ,  A ’t B C i ’BHTCJiBHO t o j i b 
k o  T o i ’A a  n p e n a T C T B i e M b ,  i t o r A a  G y A C T Ł  y A c p a s H B a T B  r i e -  
p e x o A b  M a T e p i a . u B H B i x ' b  t o t c k t i  c h c t c m b i  1131, o a h o h  a a c -  
T H  n p o c T p a H C T B a  B B  A p y r y i o ;  a  n o r o M y  a U h c t b h t c j i b h o c  
n e p c M f i m e i i i e  c h c t c m b i ,  K O T o p o e  b m - B c t I i  C b  t b m t ,  c c t b  11 
B 0 3 M 0 J K H 0 C , ó y A c r a .  u p o i i c x p A H T B  n a  r p a H i i n t ,  O T A ' t a a i o , -  
m c f l  I ip O C T p a H C T B O  B03M0JKHBJX1> I I C p C M i m e H l f t  OTTj H C -  
B 0 3 M 0 J K H B i x b ,  B b  n p o T H B H O M b  c . i y a a ®  n c p e M t m e H i e  S y A C T i j  
n e 3 a B H C H M o  O T b  n p e n a T C T B i a .  O T C iO A a  b h a i i m t ,  h t o  a * 1”1-  
CTBHTejiBHOC n e p e M t m c H i G  , o S p a n j a a  4 > y H K i ; iH  [ 1 )  B b  
H yjtB ,  S y A c T b  o n p c A t J i a T B c a  y p a B H c a i a M H :

d i/i +  « i-  c o s  { A v  z t) .  d z i)  +  T i  b t  —  0 

di/i "H c o s  [ A 2, Z i). d^i} -j-  T 2 d t  =  0 -. .  ( 3 )

r A l i  3 i ia K 'B  cyM M B i J ?  p a c i i p o c r p a i i a c T c a  n a  B e t  t o t k u  
CHCTCMBI.  T a K b  K a i c b  B 0 3 M 0 H !H B ia  H c p c M f i i H C i i i a  o d p a -  
m a i o T b  < B y i iK ą iH  ( 2 )  B b  i i y j i B ,  a  a '6 b c t b !1Tc j i b h o c  n c p e M i ; -

m eH ie CHCTCMBI npHHaAJieiKIITb Kb HHCJiy B03M0 JKHBlXb,
t o  A't l ! ( ‘’iB H T e j iB H 0 e  n c p c M l i m e i i i c  a o j i i k h o  y A O B jie T B O p a rB  
y p a B tic H ia M b :

X  [bv  c o s  ( B lt X i). d x t  - f  b y  c o s  ( B y  y*).  d y i  +  *>y c o s  ( / 7t , Zj). d i i }  + T j .  d t  —  0  

X  {6 2. c o s  ( B 2, x i ). d x j  -(- b 2. c o s  ( B 2, y t ).  d y t  +  b 2 . c o s  (Z?2, Zj). Oz,} - j - T o .  d t — O (4)

l i a K o e - a t e  H 3 b  n c p c M - f i m e n i u  , y A O B J i c r B o p a i o u u i x b  y p a B -  
H C H i a M b  ( 3 )  H ( 4 ) ,  A ' t f iC T B H T C JlbH O  ?  H s i .  n c p c M t i n ’c i i i f i ,  
y A O B J i c T B o p a i o u ; u x b  y p a B H C H i a M b  ( 3 )  11 ( 4 )  t o  A t f l c T B H -  
TCJ1BHO, l i p a  K O T O p O M b  I lO T C p a H H B IH  CHJIBI, C O C T aB H B ia  113b 
c i u i b ,  A l H C T B y i o m n x b  H a  M a T c p i a J i B H B i a  t o t k u  c h c t c m b i ,  
h  H 3 b  C H J ib  H H e p ą i i i ,  p a 3 B i i B a i o i n n x c a  n p n  a Ł h c t b h t c j i b -  
H OMb n e p e M Ł m e n i i i  , h c  C T peM aTC H  i i p o i i 3 B ccTH  B c t a b

r i x b  n e p e M tm e H if t ,  KOTOpBia, coeA H H ancb  c b  n e p e M tm e -  
H i e M b  A'ilHCTBllTCJlBHBIMb, B03M01KHBI. 14BIpa3HMb 9T 0 y c -  
jiOBic A'l’H cTB H TejiB H aro n e p c M tm e H ia  anajiH TH H ccK H .

O aHaaiiM b a p e 3b  8x ± , 8 y l t  8 z t , 8 x  t , 8y \ ,  S z t . . .  
coBcpiueiiHo npoH3BoaBHOe licpcM tm cuie  MaxepiaaBHBixb 
TOHCKb c h c t c m b i  C ie  nepeM biHCHie , C oeA iiH aacb c b  n e -  
p e M fim e H ie M b  A^HCTBiiTCJiBHBiM b, Aa e T b  u e p e M t m c H i e :

9*
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3 * !  +  8 .T i , d y t  4 -  S y t ,  d z x +  8 z t ,  d x \  +  8 x \  , d y \  +  S y \  , d z \  - f  8 z \ ,  . . . .

B c x a B . iH H  o i n  B c j i n u i i i i b i  b m 4 c t o  J x u  A y v  A z y , A x ' v  J y \ ,  A z \  n i ,  * y H K i i i n  ( 1 )  h  ( 2 ) ,  n o j i y i a e M i . :

2  { a , ,  c o s  ( A t ,  x j ) .  ( d x t  +  S x t )  4  a v  c o s  { A u  y t ) .  { d y y +  S y J  +  a v  c o s  { A v  z ±) .  ( d z ,  4  J z ^ }  +  T y  d t  \

2  { n 2 . c o s  { A 2> x %) .  ( 3 x ,  4  3 'x j )  +  a 2 . c o s  ( A 2 , r / j ) .  ( 3 i h  +  8 y x)  +  a 2 . c o s  ( A 2> z t ) .  ( d z j  +  -S zj)}  +  T o .  d t  '

2  {ftj. cos (2?i, Xj). (3x, +  3xj) 4- bv  cos (Bu y )̂. {dyx 4- fyi) +  bv  cos (Bt, zt). (dzt 4- <Jz,)} 4  T j . dt
2  { b 2 . cos (fi2, X,). (dxt 4- < ? x ,)  4- fe2. cos ( I h ,  y ±) .  (3i/t 4- % )  4  &2 . cos ( / / , ,  zt). ( d z 2 4- 3 'z , ) }  4  T 2 .37

(5)

(6)

Ho ciii *yHKqiH, b i  cJitACTBie ypaBHemH (3) h (4), npcB pam aicT ca b i  <i>yHKniii:

2  { a j .  c o s  ( A i ,  x j ) .  3 x ,  4 -  f l t . c o s  (At, y i ) .  8 y l  4  a v  c o s  ( A ±, z t ) .  3 z t } 

2  { a 2 . c o s ( A 2 , x ±) .  i J x j  4 -  a 2 . c o s  ( A 2 , y j .  S y t  4 - a 2 . c o s  { A 2 , % ) .  f e j

2  {&!_ c o s  ( B i ,  x 2) .  3 x ,  4 -  b t . c o s  ( B v  y x) .  8 y l  +  b t . c o s  ( / ? , ,  z t ) .  3 z ,}  

2  [ b 2 . c o s  ( B 2 . x , ) .  8 x t  4  b 2 '  c o s  ( B $ ,  y ^ ) .  8 y ± 4  6 2 - c o s  ( B 2 , Z j ) -  3 z J

(7)

(8)

O r c i o ^ a  3aKaiOMaesnb, h t o  n e t  t -b  n e p c M - f e in e H in  3 x lt 8yv  
8 zi,.8 x 'i, S y \, 8 z \  K O T o p b i a ,  coeAiinaacb c t  nepe-
M tm c H i c M B  fliiiCTBHTejiŁHbiM-b, ^aiOTi. n c p e M t m e H i e  B 0 3 -
MOJKHOe, AtJiaiOTl 4>yHKI?in (7) nOJlOatHTCJIŁHŁIMH 11 paB- 
hmmh uyjiio, a <i>yHKiiiH (8)—paBHŁiMii nyjiio.

T a K i  KaK’b c i i . i L i  H e  e rp e M H T C H  n p o i i3 B e c T H  B c n i ; a -  
r o  T a n a r o  n e p e M t n i c i i i H ,  o t t i o c h t c j i b h o  K O T o p a r o  n o J iH b if i  
H X t  m o m c h t i j  h c  n p i o o p t T a c T T j  i io a O H ti ix c j ib H O U  B e J i n a u -

H ŁI H T aK T . K aK ’b  B 03M 0IK H Ł IH  n C p e M t m e m H  A t a a i O T b  4>yH K - 
l l i l l  ( 1 )  p a B H b lM H  H y j l io  II nO JlO yK H T eJlb llb lM H  , a  <I>yHKHiH
( 2 ) — p a B H b iM H  n y j i i o  , t o  y c j i o B i e  ^ H C T B i i T e j i b H a r o  n e p e -  
M finęcH ia: n o m e p jiH H b i/i  c i u i u  u e  c v v p e .M n m c n  n p o u s e e c m u  
e c i b x z  v u b X o  n e p c M ib w e H iii ,  K o m o p h in ,  c o e d u n ju ic b  c t ,  n e p e -  
jM biU fiH ieM Z d i b i i c m e m n c . i ih H b i s  , g o sm o m c h li , npHBOflHT- 
c a  k t .  y c x o B i i o ,  x t o  j iu H C H H a a  a * y i iK ii i f l :

*  i { x - ms O - + (  r ~ m¥ ) ■  Sy +  ( z - m   w
B b i p a a i a i O H ^ a a  n o J iH B i f l  m o m c h t t .  r iO T e p H H H b i x ’b  n p n  f l t u -  

C T B H T C jib H O M ij n e p e M t m c n i H  C H Ji"b , u e  n p i o C p t T a c T T j  n o J i o -  

JK H T ejlbH O H  B e jlH 'IH H b l O T H 0 C H TC JIBH 0  B C tX T ) n e p C M t m e H i l l
3 'x j ,  8 y v  8 z v  8 x \ ,  8 y \ ,  S z \    k o t o p h h  A t J i a i O T ł  4> y iiK -
n i H  ( 5 )  i io a o a tH T e J ib H b iM H  h  p a B H b iM H  H y a i o ,  a  <f*yH K ipii ( 6 )  
— p a B H b iM H  u y j i i o ,  n a n ,  h t o  b c b  p a B H O , < i> yH K niii ( 7 )  o o -  
X O iK H T eJlbH b lM H  II p a B IIM M H  BY.110, a  < byH IU II ( 8 ) — p a B H b i 

MH u y j i i o  ; a  c e r o  h c o 6 x o ą i i m o  i i  A O C T aT O H H O , h t o -  
6 m  j i H i i c f i H a a  < t> yH K iiia  ( 9 ) ,  c j i o a t e i m a a  c t»  J i im e ii i ib iM H  
• ty H K u if lM H  ( 7 )  11 ( 8 ) ,  i ia -b  K o x o p b ix - b  K a a t ^ a a  i i o M H o a t c u a  
H a  c o O T B tT C T B y r o u i i f i  e i i  n e o n p e /y f c J ie H H b i i i  M H O a s u T e a i ,  

A2 . .  . .  u 2 . .  . .  p a B H a a a c b  H y jv io  B c a K a r o  c o s c p -
m e H H o  n p o H 3 B o a b H a r o  i i c p e M t m e D i a  c h c t c m h  3 x j ,
8 x \ ,  8 y \ ,  8 z \ ..........................

2  { (^ i— m  8x\ 4  — vi y ~ )  8y i+ ( Z i— m  3ztJ 4  • • (10)

4 A 1 2 ' ( a ł  c o s ( ^ i 1x 1) 5 x 1 4 o 1 . c o s ( ^ „ i / , ) 5 y i 4 a 1c o s ( ^ 1 , z 1) 5 z i } 4 ';i’2 ^ ,{ o 2 c o s ( ^ 2 , x 1) 5 x 14 a 2 c o s ( ^ 2 , t / i ) 5 i / 1 4 a 2 c o s ( ^ 2 , z 1)(y2 1} 4 .

4 « 12'{61.cos(J?1,x1)^x14 ^ i  eos(B1,?/i)3i/i43iCOs(J?1,z1'l<J2i}+.w2"{^2 cos(l/2,x1)5.x’14 b 2cos(7?2,j/i)^i/i-l-32cos(B2,z1)Jz1}4 .= 0

H  H T O S b l M IIO H d lT C J in  A 2  C O O T B Ł T C T B y iO m ic  < I> y»K -

n i a M ł  ( 1 ) ,  G u a n  n o J i o a t U T e a b H b i .
y p a B H e H i a  ( 3 ) ,  ( 4 )  h  y p a B H e n i e  ( 1 0 ) ,  c y m e c T B y i o m e e  

f l j i a  B C H K a ro  c o B e p u i e H H o  n p o i i3 B O J i b H a r o  n c p c M t m e H i a  
C H C T eM bi, B b i p a a t a a  y c a o n i a  ^ t f l c T B H T C J ib H a r o  u c p e M i i i J C -  

H i a ,  B i i o . i n t  e r o  o n p e A t a a i o T - b .

2 .  I l y c T b  § i ,  t j i ,  - i i  c y T b  K o o p / ł n i i a T b i ,  o n p e A t J i a 10'  

n o j i o a t e H i e  n a n a J i a  K O o p ^ H H ax T b  n e p c M t m a i o m H x e a  
o c e f t  O T H o c iiT e jib H O  o c e f i  H c n o A B H J K H b ix 'b ,  u  n y c T b  a ,  b ,  c ,  
a .  b \  c ,  a " ,  b " ,  c " ,  c y x b  K o c i m y c b i  y r j i o B - b ,  K O T o p b ic  A t J i a -  
e x i i  C O O T B tT C T B eH H O  K a iK fla H  H 31) n O ^ B H H lH b lX 'b  OCCH K 0 "
O pA U H aT -b  C b  T p eM H  OCHMH H e ilO ^ B llH iH b lM H . 0 3 H a H 3 H  HpC3X»
x, y, z  K o o p ^ H i i a T b i  K a K o f i - n u - 6 y A b  M a T c p i a j i b H o f i  t o h k h  
C H C X C M M  B i t  O T H O U IC H iH  O C C U  n e p C M £ l I ( a i 01H H X C a ,  H M tC M l» :

X j  =  g j  4 -  a x  4  a y  4  a "  z  

V i  =  r ] i  4 -  6 x  4  b y  4  b ' '  z  

Z i  =  4  c x  4  c y  4  c "  z

(11)

r/y fc  A C BH T b K O c m iy c o B T t y r j i O B i t  c n a s a n b i  M e jK ^ y  c o 6 o i o  
m e c T b i o  y p a B H e i i i a M i i :

a 2 4  3 2 4  c2 =  1
a '2 4  ft '24  c  2=  1 

a ' '2 4  5 "24  c "2=  1

a ! a  4 " b ’ b " 4  c c  —  0  

a  a  4  b " b  4  c " c  =  0  

a a  4  b b '  +  c c  = .  0

(12)

h j i h ,  h t o  B e e  p a B H O , y p a B i i e a iH M H :



—  57 —

a2 +  a'2 +  a"2 =  1 , be +  b'c' +  &"c" =  0
b2 +  b'2 +  b"2 =  1 , ca +  c a  +  C a' =  0 (13)
e2 +  c'2 +  c"2 =  1 , ab  +  a’b' +  db" =  0

IIpHTOMTi HMteMb:
b'c" —  cb" =  a  , cb" —  be" =  a , be — cb' — a" J
c a  — a 'c " = b  , ae" —  ca" =  b’ , c a — a c '= b "  ( (14)
a  b" —  b'a =  c , ba" — ab" — c , ab' — b d  — c* )

H3b ypaBHeHifi (11), oSpauqaa BUHManie na ypaBHeHia (12), 
iiaxoAHMi,:

xo^nmeMy tojibko o t i npOH3BOJiBHaro n3M-feHeHia a?i, yj, z,, 
H3b ypaBiieHifi (15) nojiyaaeMb:

J x  =  a. Sxi +  b. 5yt - |-  c. Szt j
J y  = .  d .  Sxj 4* b'. 8yt  -j- c • Szt > • • (16)
J z  =  a ’1.5a'! -f- b". 5yt -J- c". 5zi j

OTKy^a:
5a?i =  a. J x  -f- a- Jy  -f- a". Jz
Sy,  = f> . z/a: +  b'. z/y -)- b". z/z . • (17)
5zj ——- c. J x  c . J y  "j* c • Jz

1131 ypaBHenifi (11) noayaaeMi:
§Xi =  5 | t -J-x. Sa - |- y. S d  4~z. 8a" -(-a . 8x  -}- a '.8 y  - | - a" 8z 
Sy, =  5?/! -j- a:. Sb -{- y. Sb' 4~ z. 8b" -f- b. 8x  +  b'. 5y -|- b" 5z 
5zt =  5£t -)- x . Sc -f- y . Sc +  z. Sc" c. 8x  +  c .  8y  +  c" 5z 
BexaBJiaa ein BeiinainiBi db ypaBnenia (1 6 ), iiOJiynaeMV.

(19)

- a  -J- hÓZ2 — dt2 +
b 2z ,

ar —  a x t Ą- by1 +  ez , — (a£, +  byt +  c£t) j
3/ =  a Xi 4 -  ft y t e Zj —  (a 'ii 4 ” b -j- c Si) / • (1®)
z  =  a".rj +  3/yj +  c"z1 — (a"£, +  b"rn  +  c"£i) )

Othoch xajiaKTepucTHKy z/ k b  mM-fciieHiio ar, y , z , nponc-

J x = .  a. 5 |j  -)- b. Srji -f~ c - 5£t 4 “ ?/ (fl- Sa 4~ b. 5b' -j- c. 5c') 4~ 3 (a - 5a" 4 “ b. 5b'' -f~ c - 5c") 5a: \
J y  =  d .  5 f  j +  6’. 5y , +  c ' .5 ^  +  z ( a ’. 5a” +  b '.5 b " +  c'.5c") +  x { d .8 a  +  b’. 5b +  o'. 8c) +  8y  ( . (18)
z/z =  a" .5 |1 +  b*. 5yt 4 -  c“.8Ci 4~ x(a".Sa  4~ b".5b 4" c - ^c) 4“ ?/ («'• 5a' 4~ b". 5br 4- c".8c) 4-  5z (

TaKt KaKi ącbbtb KOcmiycOBi yraOBi CBfl3aiiBi sieat^y coGoio uiecTBio ypaButiniflMn, to  Bcer^a Moamo, oGpamaa 
BiiUMaiiie Ha ypaBneiiia (12), h o j i o j k h t b :

a" 8a  4 -  b". Sb' 4~ c" 8c =  — (a1 Sa +  b' Sb" 4~ c Sc")= 8px
a. Sa" 4-  b. 5b" +  c - 5c" =  —  (a". Sa 4* b". 5b 4" c"• 5c) =  S?v

d . 8a  +  b'. Sb 4 -  c .  Sc =  —  (a. 5a 4” b. 5br 4~ c> 5c) =-8tpz

IIoJiaraH npHTOMi:
a. 4 -  b Srjj 4 .  c. 8 
a .5 g ! 4* b - drji 4-  c \  5fj =  z/y
a". 5gt 4 -  b ' . ^ t 4 - c". 5 ^ = ^  ,

H3i  ypaBHenifi (18) noJiyBacMi:
J x  =z J §  4-  (z. Stpv —  y . 8p z) +  5.x- j

=  J y  4-  (.r. 8 p z —  z. 5^t ) 4 -  5y ( . , (20)

J z  — J'Q 4 -  {y- Spx —  a r  5fy) 4" 5z J
I'At iiepcMtincinH z/ś, z/17, J£ ,  8p x , 8p v, S p zi ne 3aBHca OT-b
KoopĄimaTi MaTepiaaBHBixi TOaoKi cHCxeMbi, o6niH
BCfiMl CIIM1 TOHKaM-b.

I l e p e x o f l n  ot-b n c p e M -L m e n iH  c o B c p m c m io  n p o i i3 B o a B -  
HBIX-b K-B n e p e M tm C H if lM b  Ą -fcflcTBllTeaBH BIM b , K b  KOTO- 
pB IM b OTHOCI1TCH X apaK T C pH C T H Iia 5 ,  H 0 3 H a liaH  x a p a K T e -  
pH C TH K oro d  HaM-bHCHie K O o p ^ H H a T b  a:, y ,  z, n p o n c x o ^ H -  
m c e  O T b  H3M-6HeHiH K O O p^H H aT b  Xj, y , ,  Z j  n p a  Ą-6HCTBH- 
T ejiB H O M b n e p c M -b iy e id u  B b  o T H O m e in n  H e n o ^ B u a jH B ix b  
ocefl, H 3 b  y p a B H e n if i  (15) HM-fccMb:

d-x  
dt2

i // , r- 52z t
b/2 ~  t)/2 +  '^2 +  '

b«2 +  L‘‘ df2 

b/2 T  - 'd/8 (22)

—a  . 4 - o . dt<i 4 -  c dt2d ? _ _  
dt2 —“  ‘ bt2 

Il3b cuxb ypaBHenifi noayaaeMb:

° y i =  b.

dt

Sy
dt

dx
dt
dx
dt

J -  a! 4 .  a" —  +  4- a  .

, , ,  b y  b z
4 -  b . ^  4 - b . ^ -

d x dx,
+

dit, 4- c. bzi
~di I F b. .“1

d t d t

Ś L - ddt
bart
dt + V. byi

dt 4- c .
bzi
dt l . • (ID

d z
~ d t = a -

ba?j
dt 4" b" 5j/i

bf +  c"
bzt 

' bf

b z ,  dx  . ,
d T  =  c -d t +  c ' d t

dt

Sy

(13)

c  .
b z

b/

b^r,
dt'1

b*x
dt2

— , „ , , b2y „ o-z
■ ^ a = a  a r t-4 -  a - ^ 2 ‘ 4 -  «  - ^ a

b^z 
b f 2

b 2y  ^  5 2y  b^ z

2 ~  b / 2 +  0 ' dt2 +  dt2dt' d t2
(14)

b 2z ,   b 2^  , b ^ y  5 2z

b f 2 ~ C‘ b / 2 +  ° '  b f 2
4 -  c • a*2

B b ib o ^ h  H 3 b  y p a B H e n if i  ( 1 1 )  b c j i h i h h b i  ^ a H  ba?!, b y l t  b z j ,  
uCTaBaan ciu BeanaHHbi Bb ypaBHeHia (21) h noaaran 
npuTOMb, eorjiaciio ypaBHeHiaMb (19):
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a " ,  d c i  +  d " .  d b '  +  c". d c '  =  —  ( a ' ,  d a "  +  d '.  d b "  +  c .  b e )  =  d p x =  cox . d t  

a .  d a "  - ) -  d* d b "  - J -  c .  d c "  =  —  ( a " ,  d a  —(- b  • d b  - j -  c" .  d c )  =  d p y  =  coy. d t  

a ' ,  d a  +  b ' .  d b  - f  c .  d c  =  —  ( a .  d a '  +  d .  d b 1 +  c .  d c ’) =  d ^  =  d f ,  

1131 y p a B H C H if t  ( 2 1 )  n O J i y a a e M b :

d x  a .  d g ,  +  b  d r j !  +  c .  d £ ,  d . r

d t

(25)

d t
+  2  f’Jj, •

d F

d y

d £

d z

d t

a  d g ,  +  d '  d g ,  +  c  

d t

a "  d t i  +  d "  d ? / ,  +  c "  d i ' j  

d t

+  I W S  Z  W* +

+  y  cox  —  x  coy +

dy
d £

d z

d£

( 2 6 )

B C T aB JIH H  c iH  B eJlH H H H B I B b  y p a B H e H i a  ( 2 3 ) ,  H aX O flH M B :

d x , d h
d t d t

d y t _
d t d t

_ d L \

d t d t

=  l »  +  6 ( I f  + 3 ® v - y « « )  +  6' Q l  +  b" (aF x )

I F  =  W  +  c ( w + - a ’ - v “ ‘)  +  *  @  a)  +  c' (I  + » * » - » »  * )

( 2 7 )

n p o ^ H i t ' i 'C p e H i i H p o B a B 'b  c i n  B i .ip a /K C H ia  n o  n e p e M iH H O M y  t ,  n o J i y m i M b  B x o p B i a  n p 0 H 3 B 0 A H B ia  x , ,  y , ,  z t  n o  t .  B e x a B J i a a  

c i n  BCJ1H 4 HHBI b t>  y p  ( 2 2 ) ,  c o r . i a c H O  y p .  ( 2 5 ) ,  n o a y a a e i v i b :

d sx a . d 2| . +  d .  d 2/ / ,  +  c . d 2Ci

d t d t 2

d 2y
t

a . d 2bc , +  d ' . d 27?1 + C . d 24

d  t* d t *

rf2z a " d 2§ , +  b " .  d 2y ,  -f- c", d 9t ,

d t 2 d t 2

n a n  :

d \ v a . d 2»c , +  d .  d 2 ??, + c . d 2^ ,

d t 2 d f 2

d h j  _ a • d 2s . + d ' .  d 2^ ,  +  e . d 2£ ,

+  Ś  (d7  +  ^ y “ Wya’)  G r + +  w* ( d* *)

di2 v d*2
d?z a", da£,+d". d2y, +  c \  d2£,

a F  ~~ d *2

+  x .  

V

d /fd x

d<  ^ d t

-  ( d y

d t  \ d t

d ( ' d z

d t  v d t

dtOy

: ~dt

dcoz

d t

dcOj.

d t

■co, y )  —  »>z Q j  + co z x  —  a x z )  +  <’h  y  —  «» a j

( 2 8 )

d y
—  toy ^ + - 1

3 .  y p aB H eH ia  (2 0 ) onpeA ’fcJiaioxb ^ x ,  ^/j/, z /z , k o -  
TOpBia , KaKb BHAHO H3b ypaBHeHifi ( 1 6 ) ,  M oryxb 6 b itb  
pa3CMaTpBiBacMBi naK'b npoaoJKeHia n p o n 3 B O J iB n a r o  nepe- 
M tn ien ia  MaxepiaJiBHon x o h k h  oxHOCiixejiBiio HenoA811* '  
hbixt> occm KoopAiinaTB n a  HanpaBJieHia, K o T o p B ia  hm *' 
K)Xb nOABHasiibia o c h  KOopAHiiaxb Bb kohij-b BpeMeMH t ,  
ypaB H eH ia (20) u0Ka3BiBai0TJb, h t o  nepeM im en ia  Maxe- 
pia.iBHOH T 0 4 KH b b  OTHonicHin H cnoA B iiJK H B iX T j ocefl c a a -  
raw T ca  H 3 t ncpeM łjm eniń

d x  , d y  ,  S z

MaTepiaaBHoii tohkii b b  OTHomeHiH noABHatHBixi> oceii h 
H3a> nepeM tm eflifi:

J £ ,  +  z  S p y  — y .  S p z  ,

J t] - f -  x . S p ,  —  z . S p x  ,

- f -  y .  S p .r  —  x  S p y ,

d t  d t  J  1 d t 2 ,

KOTopBia M axepiaaBHaa xoaKa A ta a e x i ,  ABHraaCB B M icxt 
Cb uoABimiiBiMH oeaMH. IIuKaweM b reoM expiixccKoc 3n a - 
aeHie tHXb nocjitAHHXb n ep e ia tm eH ifi, 3aB ucauinxb  o x b  
m ecxH iiepeM tm eniu

/ Ą  , J r ]  , J t ,  , S p x  , S p y  , sp z ,
KOxopBia, hc saBHca o x b  KOopAHiiaxb MaxepiaaBHBixb t o - 
aeK b, oOlHH BCtMb CIIMb XOHKaMb.

nepeM Bnjeifia: , d y  , J'Q

cyxB npoaoHccnia nepcM tiqeHia MaxepiaaBHBixb xoaeKb 
bmBctu cb  noABHatHbiMH ocHsiH , KOToparo ripoaoafenia 
Ha HenoABHffiiiBia ocu OAHnaKOBBi a-"h BCtxb xoaeKb, 
cxfeA- npa KOxoponib BCi MaxepiaaBHBia x o h k i i  A^Jiaioxb 
nepcMimcHia paBHBia h no OA«OMy h xoMy-a;e HanpaB- 
jieimo.

A a a t e  paaeMOxpuMb nep i’MlnncHia:
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. z - SVy— y • 'V * > x - Spx , y- Spx— X~ djty , • (29)
KOTOpŁIH B3HTBI nO HanpaBJieHilO nO^BHJKHLJXt o c e f i, co- 
OTBfeTCTByiOUlHMTj KOHUy BpCMCHIl t,  H KOTOpblH 03Ha4HMb 
cooTBtTCTBeHHO Hpe3b

J x x  , J 1y  , J 1z.
npcjE ^e Bcero aaMtTHMb , hto c iii nepeM tm eH ia paBiibi 
Hyjtio ,ąaa B e ix b  xoucKb. ae a ta im ix b  Ha an ilin , npoxo,ąfl-
m efl ip e 3 b  n an aao  noABHJKHBixb ocefi isoopflHHaTi, h o n p e -
A^aucMoil ypaB H cniajiii:

x — y — 3 (30'i
Spx Spy S p , .............................. {ól)}

O aHaaaa pa3CT0HHie EaKofi-m i-6y^i. to h k h  s to i i  a n n in  OTb 
H a ia a a  no,ąBHHSHBixb o cen  KoopAHHaTb 'ipc3b  l:

l  =  +  v ^ + t /^ + z 2 ,
h  n o a a ra n

S p ~  +  1/  S p f  +  S p f  _ ) -  d p *  ,

H3 b  y p a B H C H i f i  (30) n o a y i a e M b  y r a u ,  c o e T a B a a c s i t i c  a n -  
m eio Z c b  b  a  u  p a  B a  e h  i a  m h  iio /h i i i i ;k  ii i.i x - l o c e f i  K o o p ^ a -
H a T b  B b  KOHiyfc BpCM CHIl  t

T  = cos =  ± % *  ’

f  =eos (*’ y) =  ±  lĘ  ’
spz

(31)

f  =  cos ( i ;  g = ± - ^

E c a n  nOMHO/EiiMi c o o tb I j tc tb c h h o  n a  x ,  y ,  z  ncpeMtme- 
i iia  (29) u caoiKM M’b ,  t o  b t> cyMMłi u o a y i H M b  i i y j i b :

x .  J x x  +  y. J x y  +  z. J x z  =  0 . . . (32)

ypaBHCHie nOBepxHOCTH efcepH iecttofi, KOTOpoii iieiiTpb, 
naxo^H Tca b ł  n a i a a b  nOABiuKHBJXb ocefi KoopAHHaTb.

E c a a  noMHoatHMH BbipaaneHia (29) a a  8px, Spy, 8p„ 
KOTopwa nponopiiiona.iB H U  cos (Z, x ) ,  cos (Z,?/) cos {l, z), 
ii cjioauian ., t o  Bb cyMMfc noayn iM b Toate HyjiB:

cos (Z , x)  +  cos (Z, y) J x y  -j- cos (Z,z) J x z  =  0. (33)

ypaBiieHie naocKOCTH, nepneH^HKyaapHoft Kb a n n iu  Z.
031 . ypaBHCHifi (32) u (33) 3aK aioaaejn ., h to  n ep e - 

MfimcHia (29) KaKofi-iiH-SyĄL to h k h  (x , y, z) chctcm bi cyTB 
lipojiOHiCHia ncpeM 'tineHia cefi to h k h ,  KOTopoc naxoAHT- 
c a  P. Ha nOBepxHOCTH CbCpLl, HMtromefi CBofi HeHTpt Bb 
H aaa.rt nOABHauibixb Koop^HHaxb ii npoxo^am efi npe3b 
pascMaTpiiBaeMyio xoiK y, h Ha naocKOCTH, KOTOpaa, n p o -  
X0AH ape3i. p33CMaTpHBae»iyio TOHKy , iicpncH,ąHKyaapHa 
k t. aiiHin Z, onpcAijiaeM ofi ypaBHeaiaMii (30). II  T a m  
pa3CMaTpHBaeMoe nepeMfiiiieHic ecTb ^ y ra  oKpyatHOcxn 
b p y ra , KOTopofi neH xpi. iiaxo^H Tca Ha aH nin  I h  k o to -  
pofi naOCKOCTb nepneHAHKyaapHa k t. cefi nocatA H efi.

OsHa*iaa cie nopeM tm eH ie npesi* n BCTHBJiaa 
bm £cto  z /j x  /4y y  , z  , uxh  b cjihhhhw  Bi> ypaBHcnic :

s 2 =  J t  x 2 +  Ą  i f  +  J t  z * ,

noayaacM b:

A  *2 == ( a 2 +  2/2 +  32) _  (x . 8px +  y. 3py - f  2 . 8 p f .
l lo a a r a a :

x 2 +  y* +  z* =  R \

I’A t R  OBHaaacTi. pa3CT0HHie pa3CMaTpiiBaeMofi to m rh  
CHCTCMbi OTi. H aaaaa  KOOp^HiiaTi), h3t> iipeĄTjHĄymaro 
ypaniicH ia noayxaeivi'i,:

J x S p2 —  R 2. dp*. 1 ^ -. cos (Z , x )  +  j£ .  cos (Z , y )  - f  cos (Z, z ) |

Sp*.  siu 2 (Z, R)  z=t r*. S p 2,=  R * .  S p 2 {1 —  c o s 2 (Z, R ) }  =  R * .

I 'A t r  =  R .  s in  (Z , J Z > - o s n a a a e n .  p a ^ i y c i .  a j t h  uepeMife- 
m e H ia  z /,  s ,  o im c b in a c M a ro  M ax cp ia .ii.H o io  to h k o io  (x , ij, z )  
OE0.10 J iu n iii  Z. I I 3 t ,  n p c A 'b H A y n ia ro  y p a B H e n ia  n o j iy ia e M i.

ę /A s op =  —-—  . r
C ic  ypaB H C H ie n o K a 3b iB ae T b , h t o  S p  ecT b  y ra O B o e  n c p c -  
M tn ieH ie  CHcxembi M aT ep iaab H b ix i. t o h c k t .  n p n  B p a m a T e a b -  
HOIWb OH A B H aieHill B M tC T t C l  nO^BHJKHblMH OCHMH KO" 

PA HHaTi, 0 KOJ10 aH H in  Z.
Tiiajib ° i )au łaH  BHHMaHie t o ^ b k o  Ha n c p e M iu te m c  MaTC- 
B B in a S p H ifi0^ ’ 3a,1IlefIIIiee 0 T b  n e p c M tm e H ia  8 p z , H3i ,

x  i * “ ) n o a y a a e j i i . :

J x z = 0  
x  x  -f- y. z /j y  —  0

Sp% ~  +  ^  x 2 +  zĄ i f  '

C iH ~~ V x* - f  y*
n P T ,< .* * m 2 fa ’l“ e’l i j  nOKa3BIBaiOTb, HTO Sp% CCTB yrjlOBOC 

C0CTCTLI MaTcpiaxbiiBixi. to h c k t ,  OKOao och 
AO IHBlM-b OSpasOMl. JlCl'KO nOKa3aTB, HTO Spy 11 Spx

cyTb yraoB bia n ep c M tm en ia  o so ao  ocefi y-OBi. 0  x -o irb .
3 a  H aiipaB aenie ju ih ih  Z, oupeA®aaeMofi ypaBHCiiia- 

mh (3 0 ) ,  KaKT. och  BpaiqaTcaB iiaro ABHaceH’a  chctcm bi, 
npsiHiiMaeTca hm chho t o  nanpaB jienie, c b  ao x o p a ro  bh ^h o  
upam aTcabH oe ^bhh icihc  npaMbiMb, ca tf ia  HanpaBo. U p 11 
xaKOMT. ycaoB in , coraacHO ypaBHeHiaMi. (19), b ł  ypaBiie- 
H iaxb (31) ĄoajKiio npiiiiiiMaTB BcpxHifi 3HaKi> +  • B i. ca- 
MOMb A’t a t , n o ao a tiiM b , h to  b i  k o h u *  BpeMCHH t  och
x , 1/. z  coB naan  c o o tb B tc tb c h h o  c b  ochmii , y x , z x ;
TorAa :

a  =  1 , a  —  0 , a" =  0
b  =  0 , b' =  1 , 6" =  0
c =  0 , c =  0 , c" =  l;

Spx =  Sc =  
Spy =  Sa'== 
Spz =  Sb =

—  Sb"
—  Sc
— Sa’

IIpeAnoaaraa nocTeneiiHO , hto BpamaTcabnoc ABH^cnie  
nocatAOBaTeaBHo npoucxoAHTb OKOao ocefi x, y ,  z  u h to
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CJvfcA- o c b  B p a iq e m ii  I n o cT e n e H H O  c o B n a ^ a e T i, ct> n o J io a iH -  
TejibHbiMTj h j ih  O Tpm taT C JibH biM t nanpaBJieH ieM Tj o c e f i  x , y , z ,  
H3T» iip efl'b H A y^ H X 'b  y p a B H eH ifl JierKO BH^1>Tb,HTO d p x,8py,Sp,  
OyĄyTb BH> TO ase BpeMH nOJIOatHTCJIBHBI HJIH OTpnqaTCJIb- 
i i l i  , KaKT, c o s  ( l , x ) ,  COS { I , y \  c o s  (I , z)  fiyA yT-b p a B -  
h l i  + 1  h jih  —  1 .  O T c io ^ a  3aK JiioiacM T >, h t o  b i  y p a B H e -  
i i i a x i  ( 3 1 )  A o a jn eH ij 6 b i t b  n p iiH H r b  B c p x m fi S H a K i:

Spx —  Sp.  c o s  ( I , x )  i

Spy =  Sp.  c o s  ( I , y )  \  .  . . .  ( 3 4 )

Sg; ,  =  Sip. c o s  (Z , z )  )

y p a B H C iiif l ( 3 4 )  B b ip a n sa io T Ł  B ecbM a B aa tH y io  T e o p e -  
My OTHOCHTejibHO cJ ioa iC H ia  y r j iO B b ix i. n e p e M B iq e n if i:  n p n  
Bpam aTeJibiiO M -b A ^ a t o i i i n  CHCTCMbi o k o j io  K aitofi-H ii-G yA B  
o c h  I, y i  JiOBoe n e p c M lu q c H ie  o k o j io  K aK ofi-H H -6yA B  o c h  x  
p aB iiaeT C H  yrjiO B O ii CKOpocTH c h c t c m b i ,  nOM HOaieHHoii Ha 
K O C H H yci y r j ia ,  c o c T a B jm e M a r o  o c b io  B p a iq e n i i i  c t  o c m o  x .  
OTCiOAa saKJiioHaeM -b, h t o  y i ’JiO Bw a n e p e M iiq e H in  MoatHO 
c a a r a x b  K a n i. j m h c u h l i h  l i e p e w t iq e H in ,  h j ih  KaK-b c h j ib i ,  
O T jia ra a  n o  n a n p a B J icH iiiM ii o c e f i  j t j io b b ix h i  n e p e M t iq c i i i f i  
A j ih i i l i ,  iip o n o p n io H a jib H b iH  chm h, n e p c M tm e H if liv n ..

C oeA H H an  b c c  c K a 3 a in io e  bh> o a h o  q b J io e ,  3aKJH0ia- 
cmt> , h t o  n e p c M T .iq e iiie  c h c t c m l i  M aT epiaJibH Bix'b to h c k h j  
B t  oTH O fflC H iii H enoA B H m H L ixa, o c e f i  M o a te T t  S b itb  p a 3 -  
CMaTpHBaCMO COCTOaiHHMTj H3-b HepCM iUJCHill B-b OTHOUie- 
H in  OCcfi , ABHHtymHXCH B l  npO CTpailCTBfc , H H 3b IIC pc- 
M t iq e m H , coBOKynnaro ct> n e p e M iiq c H ie M ij  nO A B H auiB ixii 
o c e f i ,  h  c j ia r a io iq a r o e a  n a i .  n ep eH O C H aro  A B H a ie m a  c h c t c -  
m ei i i  1131 B p a m a T C jib iia r o  ABHHteHin o k o j io  o c h  , n p o x o -  
A a iq e f i  M pe3i, i ia a a j io  n oA B H aiH b n cb  o c e f i  K O opA H H aT t.

I le p e M tH n f l ,  b t ,  npeA 'bH A yiqH X 'b ■ bop iw yjiax i,, x a p a K -  
TepHCTHKy 8 , O T H o c a iu y io c a  e t ,  npoii3BOJiBHOM y n cp eM B -  
m c H iio , H a xapaK T epH C T H K y d, O T H O C iiiqyiocfl k i  a ^ A c t b h -  
'rejib iioM y n e p e M t iq e H iio  , n p H A oau iM B  b cB  n p c A ^ H A y m ia  
p a 3 c y a s A e H ia  k i .  A *A CTBH,rejibHOM y n e p c M iiq c H iio  c h c t c -  
mbi M aT epiajib iib ixT j to h c k h j  h  iiafiAeM Hi, h t o  b t ,  y p a B H e -  
n i i i x b  (25) u (26)

a .  d2ś t +  b.  d 2?7,  +  c. d2£t  
dt2

a ’. d 2ś i  +  b • d2Tjt  + c .  d 2£ i  

dt2
a". d 2ś i  +  b". d ^ + C ' . d 2^  

dt2 '

, drll , df,
cyTb A’feuCTBHTeJibiiLia nepeM tiqeH ia nocTynaTejibH aro  
ABiiatciiia c h c t c m b i;

> S p y  , d p ,

cyTb yrjiOBBia nepeM tiqcH ia c h c t c m b i okojio ocefi x ,  y, z 
npH jt j io b o m b  iiepcM tm eHiH

dp =  V  dpx3 +  dpy2 - j -  dp*  , . . ( 3 5 )

OKOJIO OCH I , H a 3 BIBaCM0 H JU'HOOCHHOIO OCbTO epauifiWH 
i i  o n p e A t J i a e M o f i  y p a B H e i i i a M U  :

dpx
c o s  [ I , x )  =

c o s  ( I , y ) —  d 

_  S p ,

'dp ’ 
dpy

f  ’
(3 6 )

c o s  (JL , z )  =

t o . Oj, ,

d p  ’ ;
d p

. CO z= z —-
dt

‘IJIC H B I-H ie

2 .

2. (V.

I -  ( » , -

dz
dt
dx
dt

d y
dt

 OK

-O K

S y \  . d*x
dt J ^  dt2
S z \  , d*y^ 

d t )  ^  dt2
dx
dt

( 3 8 )

' H  -)  ^  dt2
HeMe3HyTT>. O ic iO A a  sa K J iio a a e M t, h t o  h jic h b i ( 3 7 )  B b ip a -  
ataioT -b  n p o j io a tc H ia  c h j ib i H H c p i i in , K o’r o p y io  p aaB H B acT B  
M a i'e p ia a b a a a  t o h k 3 ,  n e p c M B m a a c b  B M tC T i c b  c h c t c m o io  
h o a b h w h b ix t ,  o c e f i  K O O pAnnaT-b , a  h j ic h b i ( 3 8 )  B B ip a a ta -  
i o t t j  n p o j io w c H ia  c im b i u u  e p  iyi H ", KO’i'o p y io  p a sE B B a e T B

c y T b  y r a o B B ia  c iio p o c T H  o k o j io  o c e f i  x  , y , z , I.

4 . Ilocjifc c iix t . p a 3 c y a {A e H iii JierKO y a te  oGb h c h h t l  
c e 6 t  y p a B i i e n i a  ( 2 8 ) ,  bh , k o t o p b i x b

d 2x  d 2y  d 2z  
dt2 ’ dt2 ’ dt2 ’

M ory TB  Cb i t b , i;a iii>  noK aar.inaioT T j yp aB H P H ia  ( 2 2 )  , p a 3 -  
ewraTpHBaeMbi K a « i  n p o J io a sc H ia  c h j Tj H H ep q iH  , pa3B H B -  
H iH x ca  n p H  A’J'HCTBHTejiBHOM’b  n e p e M tm c u iH  c h c t c m b i o t - 
HOCHTCabHO HCnOABHHfHBIX'b OCt'fi KOOpAHHaTT, , H a H a -  
i ip a n j ie i i i i i  iio a b h ik h b ix i , o c c h  K O o p A H iia r ii , coO T B tT C T B y-  
IO U lia KOHI(y BpcMCHH t.

I I p e A n o J i a r a a  ,  h t o  M a r e p ia j iB H a a  t o h k h  i i e n s M t H a e -
MO C B H 3aH a C b HOABHatHBIMII OCHMH KOOpAHHaTT., BIIAHM1), 
h to  b i > y p a B H e H ia x i ,  ( 2 6 )  o C T a n y r c a  tojibko  h jic h bi:

,  • ■ ( 3 7 )

M a T c p i a j i b i i a a  t o h k h  n p n  c b o c m b  A B B * e H i H  o t h o c h t c a b -
HO IIOABIUKHBlX-b OCCH K O O p A H H a ' r b .

O ó i a c H H M B  c c 6 l;  B B i p a a i e H i f l  ( 3 7 )  n  ( 3 8 ) .  I I p c a i A C  
BCCCO pa3CM0TpHMTj HCpBBie HACI1BI B i . i p a a s c H i f i  ( 3 7 ) .  9 t h  
h a c h b i B B i p a i K a i o T ’B c i iA V  i i i i c p q i u  , p a 3 B H B a c M y i o  M a  TC- 
p i a A B i i o i o  t o h k o io  n p n  n e p e M t iq e H in , o o i q c M H ,  b c I j m t i  t o h -
KaM-b II paBHOMT, BC’BX'b I l X b  ( n p H  n e p c H O C H O M b
ABiuKCHin c h c t c m b i) .  IIpoAoaieniii b t o A c h a b i HHcpqin Ha 
n a n p a B J i c n i j i  H c i iO A B i i a c H B iX b  occfi K O o p A U H a T b  G y A y T l :

d h j i  ( % i
dt2 ’ dt- - ‘ •

d(Oy daK
+ (yo>x -- f -  2 . dt - y - dt

to , — x t o , ) —  OK. ( x  t o , - ~  2 « * )

d(oz da)x
+ ( z  to , -+  x . dt

---- *!• dt -  y  O —  6)x (:y  <°*-— X to ,)

datx dMy
+ ( x  to , -

I

+  y- dt
—  X. ~dt

tox - 2  t o j —  CO, (2 to, - -  y

dt- ( 3 9 )

O s i ia n a a  Hpe3i> u c k o p o c t b  M a T ep ia a B iio fi t o h k h  , c o o t -  
B tT C T B y io iq y io  a T O M y  i i c p c M t i q c u i i o  C b  K O iiq t B p cM C H H  t,



—  61

a  a p e s i i  p „  p a ^ i y c x .  k p h b h 3h l i  k p h b o h ,  o n a c L iB a e M o fl  M a- 
T e p ia jib H O io  t o h k o i o ,  H M te M i,:

dli .=  U. COS (u , X j )  ,
di?*

=  11. COS ( u  , J /j)  ,

dZ
=  U. COS ( u ,  2 t ) .

Oruy/ja:
d2|  du , . , d cos ( u ,  a’j)
g j ;  =  Tt  . cos * , )  +  u .  £ -

g >  =  g .  cos (a , „,) +  «. ? 005 <“ * a>

d 2|  d u  ,

dW =  dz • cos (u ’ + “•

dt
d cos ( u , Zj) 

dt
O s H a a a a  npesL da nepeMinqeme , oooTBiTCTByioiqee n e -  
peHOcHOMy flBHJKCHiio, c ji® a- n o x a r a a :

dff _ . da
u =  -rr , dZ =  —  , dt u

h  a a M t u a a  , b t o

c o s  ( u  , * , )  =  — 1

/  \  d r l iCOS ( u  , 1/a) =  ^

cos (u , z ±) = da
H 3 t  n p e A a .H A y n p x 'b  y p aB H C H ifi n o j iy x a c M i, :

d2| j du
dZ2 dt
d2^ du
dZ2 ~  d i  •

d2|a du
dZ2 dt

Ho nocxHKy:

COS ( u  , .T j) +  tl2 -
a d2l!

d a 2

=  f t  . cos (w , 2/i) +  tt2. 

COS ( u  ,  2 a )  4 -  t t  .

d2|j  1 , ,—  _  — . COS (p„ , Jfj) ,

d2??i 1 v ^
=  7z • cos (p« - ’pu

d̂ V __ 1 . .
gff2 — —  • cos (p« , Z i).

TO

d%
dZ2 
d %

,2du . u. < »
. COS (u , X a) 4- -  . cos (p „  , X a)

du u2 .
dF- =  ^  - cos (u , Vi) 4- — • cos (p. , 3/a)

d2£i   du u2
dF- ~  dz ' 003 (u i ~i) +  JT ' cos (e“ '

T. I.

IIOMHOJKHBIUH c i i i  BB ipaJK eH iH  COOTBtTCTBCHIIO H a  a  , b  , c  ; 
w a a ,  b ',  c ;  H a  a " , b", c" , n o J iy iH M t  ^ .jih  n e p B b r a i  x x e n o B ’b  
B b ip a a tc H iii  ( 3 7 )  c x f iA y io iq ia  B B ip a jK e a ia :

d u  , t t2
c o s  ( u , x )  4 -  —P“

. . u 2
c o s  ( u  , y )  4 -------

dZ
du
dZ
du
dZ c o s  ( u  , 2 )  4 -

uj

cos ( q u  ,  a:)

cos (p» , y ) (40)

z - w ~ y -

H 3t> BbipaaceHifi (40) bh^ hmtj, uto c n x a  HHcpqin, paaBii- 
B aio iqaaca n p n  nepeM tiqem n  MaTc.piaxbHOH totk h , coot- 
BtTCTByromeMt nepenocHOMy $BH»seiiiio chctcmbi, cocxo- 
h t 'l  ii3i> ^Byx-b C H ji t : o ^ n y  CHJiy HHepqin paaBHBaeTT. 
MaTepiaJibHaa xoiK a no  HanpaBxCHiio KacaxexbHOH kt. 
OllHCBIBaeMOH KpHBOll , COnpOTHBXSHCb H3Mł>HeHilO CKOpO- 
cth  ̂AEHiKcnia; Ą p y ry io -* e  c a x y  iiHepqiH pa3BBBaeTX> Ma- 
TepiaxbH aa ToxKa no  HanpaBxeHiio p a^ iy c a  EpiiBH3Hbi, 
cxli^OBaTexbHO nepncH^HKyxapHO kx. HaupaBxeHim ^ bh- 
H tenia, conpOTHBxaacb H3MisncHiK> nanpaB xeH ia flBiiateHia; 
—  T ani. xto ecxn M aTepiaxbiiaa ToxKa n p a  uepeHOCHOMi. 
ĄBH/Kcniii ncpeM 'fiiqaexca no  npaM oii jihhih  , to p . =  «  
h B xopaa H3"b ynoMaHyxbixx. chxt. cTaHOBHTca paBHOio 
Hyxio.

OOpaxHiwca Terrepb kx. c r u a n i  HiiepqiH, pa3BHBaro- 
iqBMca n p u  oSiqeMij BpamaTeabHOMt flBHKemH chctcmbi:

dt»„ d co% ’
d t

dwx
~di DF
d « x diQ„

y - - d f - x - - d ł  .
r<V (o)x. y  —  o,9 x)  —  w t. ( « ,  x  —  (ox z)

(®y. 2 — y )  —  co„. ((Ox y  —  m y x )

(0x- (®o- a: —  z)  —  (oy. (coy z  —  y )

O sn aa aa  ape3x, R pa3CT0anic MaxepiaxbHOH to b k h  ( . r , y  , z ) 
OTb H aaaxa no^BHatHbixi. ocefl KOOpAHHaTi., HMtcMi : ’

X  =  l i - COS (R , x) , y  =  R. COS (i? , y ) , z  =  R. cos (7i , z).
S aM txaa iipHTOMT., u to  npra o6iqeMi> nepeM tiqeH in B pa- 
iqaT exbiiaro  ĄBHaceina chctcm bi, HanpaBxeHie och  B paiqe- 
h ih  pascM axpaBaxocb HCHSMtiiHBiMT., ii3x» yp. (36) n o x y -  
Hacjix: ‘ J

=  <0' COs ( t  > x )  , o)y =  a .  cos (Z , y )  , ^  a .  cos (Z , z)

dw„
x . (41)

(42)

dw„ da
V , * ) .dt ~  dt . cos

day da
(Z , y ) ,dt r d i 1. COS

dco, d a
dt ~  dt  ‘

COS (Z, z )  .

BcTaBxaa cin bcxhhhhbi bi> BbipaiKeHiH (41), cootbŁt- 
cxBeHHo noayHaeMi.:

10
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dco
dt
dca
dt
do)

cos ( d p ,  ar) i  

c o s  (dp, y ) ) 

cos (dp, z)

(43)

n . | |  . |c o s  ( R  , z). cos ( l , y )  —  cos ( R , y). cos ( l , z)J =  R .  ^ |  sin ( R  , l ). cos (dp  , ar) =  r.

j{,  | |  . |c o s  ( R  , ar), cos ( l , z)  —  cos ( R  , z),  cos ( l ,  ar)J =  R  | |  sin ( R , l). cos (dp , y )  =  r.

R .  | | . jcos ( R  , !/)• cos ( l , ar) —  cos ( R ,  x ). cos ( i ,  y)J =  7J. | |  sin (U , J). cos (0? , z )  =  r. ~

ta*  dp  03 H aiaeTi nanpanacHie yraoaaro ncpenitmeinn b i  KOHpt. npcMcnn t , nepneHAHKyJiapnoe k i  naocKOCTH,
onpeAfiaaeMofl HanpaBJicHiaMH aimin l  u R ,  u  r  03HaiaeTi pa^iycb ^yrn yraOBaro nepeMŁineHia.

Ąaa BBipaateHift (42) HMicMi r
cov. z  —  coz, y =  co. R .  (cos (L , y).  cos (R  , z )  — cos ( l , z), cos (R  , y ) \  =  co R .  sin ( R  , l).  cos (dp , x ) = . c o r .  cos (dp , ar)
co,. x  — cox. z =  co. R .  (cos ( l , z),  cos { R ,  ar) — cos ( l , x ) .  cos ( R  , z ) } ~  co R .  sin ( R  , l). cos (d p , y)  =  co r. cos (dp , y)
(0 x , y  _  0)V. ar =  co.R.  (cos ( l , ar), cos ( R  , y)  — cos ( l , y)- cos ( R  , ar)} =  co R .  sin ( R  , l). cos (dp , z) =  co r.  cos (dp , z)

BcTaBJiHH ciii bcjihhhhbi b i  BBipaatenifl (42), naxo/\nM'Ł:

co°-r. (cos (l , y).  cos (dp , z ) —  cos ( l , z),  cos (dp , y)} —  war. cos (r , ar) )
co2r. (cos ( l , z),  cos (dp , ar) —  cos ( l , x )  cos (dp , z)} =  w2r. cos (r , y )  '
f»2r. (cos ( l , nr), cos (dp , y ) — cos ( l , y)- cos (dp , a)} =  w2r. cos (r , z)  )

JI3 1  BŁipaHteiiin (43) n (44) bhahiui, h to  c iu a  imep- 
pin, pa3BHBaioniaacfl npn oGihcmi BpamarejiBHOMi nepc

(44)

MimCHill CHCTCMM OKO.IO MI’HOBCHHOU o c u , pa3aaraeTca 
Ha ab* c iu li:  na ciuy

dca 
r  dt  ’

KOTOpyio pasBHBacTT, MaTcpiaatHaa TOnita no H a n p aB Jie -  
H iio  n e p e M tu ie H ia ,  c .o iip o T H B Jiaacb  H3M iH CHiio yrjiOBOU 
CKOpocTii ABHHteHia, u H a cnny

co-r

KOTOpyio p a 3BiiBaerb M aTepiaatH aa TO iaa no  nanpaBJie- 
niro p a^ iyca  A}'r11 ncp em tm cH ia , coupoTHBjiaacB iUMUHe- 
n iio  n an parueH ia  n cp eM tm en in . O tc io a h  nonaTHO, h to  
o 5f> 9t u  c iu b i  oyAyT'b paBHBi n y a io  bcDxb to h c k tj,  
aeiKanpixT. na MrHOBCHHofi och  fipaipeu iji, a -1 a kotopbixi>  
r  óyACTT> paBHHTca n y a io .

O ópaT H M ca H aK O ncn i. k t .  c i u a M t  n n c p n iH  (3 0 ) ,  p a -  
sBHBaeMbiiwŁ M aTepiajiŁH O io TO’iKOK) n p n  e a  u c p cM tn p c H ili 
n i .  o T H o m cH iii noA B iiasnB ixa. o c e n ,  KaisOBoe n e p e iu tm e H ic  
mbi u  6yACM'b 03Ha>iaTB a p c s t  ds. 0 3 H a * iaa  apc3*b v  c b o -  
pocTB OTHOCHTeJiBiiaro A B u ^ c n ia ,  HauACMi., a r o  ncpB B io 
MJ1CHBI BBipaHteHifl (38) COOTBtTCTBCHIIO paBIIHIOTCO:

Icov. (cos (l , y) 
2cov. (cos (l , z )  
2 cov. (cos ( l , ar)

cos (ds , z)  — cos (Z , z) 
cos (ds , ar) —  cos ( l , ar) 
cos (ds , y)  —  cos ( l , y )

cos (ds , ij) =  2<at> . sin (l , ds) . cos a
cos (ds , z)  =  Icov . sin ( l , ds) . cos §
cos (ds , ar) =  2cov . sin (L , ds) . cos y

(45 )

TAt «  , (9 , y  , 03110131011 y o B i ,  cocTaBaacM Bic n cp n e iiA H ' 
K y jiap n o io  JiiiHicio kt. m th o b c h h o h  o c ii B p au ic iiia  n  k i  
OTHOciiTcaBHOMy n ep e M tm e iiiio  c i  H anpaB acninM n iio a bh3!" 
h b i x i  o c c h  K O opA nnaT i. O xcioA a b h a h m i ,  i t o  

2co . v  . s in  ( l , ds)
cctb c iu a  nncpuiH, KOTOpyio pa3BHBacTi MaTcpia.ii.naa 
TOisa npn OTiiocHTcaBHOMi ABH2!eH*H» conpoTiiBaaacb 
H3Ml5Heniio naripaBaciiia BpamaTeaBHaro ABH®enia, a sto  
n0Ka3BiBacTi, i t o  ecaii otiiociitcjibhoc nepeMtmeiiic Ma- 
TcpiaJiBHOii to ik ii  GyAcn ncpncHAHKyaapHo k i  nanpa- 
BJiCHiio BpamaTejiBHaro ACHaieHia, iu ii, hto Bce paBHO, 
napaajieABHO MmoBciiHofi och Bpam enia, to  pa3 C»iaTpH- 
BaeMaa c iu a  HHepiiin SyACTi paBiia Hyjno.

OópaTHMCfl HaKonepi k i  cHaauii iiHeppin:
d2x  d2y  d2s  
~dt2 ’ W 2 ’ ~dl2 ’

ii p a 3cy,T5Aaa o t h o c h t c a b i i o  h x i  t o h h o  TaKace a a K i  o t -  
h o c h tc j ib h o  BBipanteHiii (39) , h o h a c m i ,  i t o :

d2x  dv  . . , v 2
: = ^ C O S  (d S , X ) +  -d l2

d2y

x )

dv v 2
— cos (ds > V) +  77d t2 dt

d2z  dv v 2
di* =  di cos (ds , z ) + ~

cos (q 

COS (O , y)  

COS (q , z)

(46 )

TA'fe Q 0 3 H a ia eT i p a A iy c i KpHBH3HBi A y r i i , oniicBiBac- 
MOH Ma-repiajiBHoio to u k o io  n p n  o t i io c h tc a b h o m i nepeM t- 
m eniH , a v cKopocTb OTHOCH rcaBw aro ABHBienia. Bbi- 
paaceiiia (46) n0Ka3biBai0Ti, i t o  papcmaTpiiBacMaa c n a a

dvHHcppm pa3aaraeT ca  Ha ab*  chobi: na  cn a y
dt Atu-

CTByioiqyio no HanpaBaciiiio ABn5Kenia, n KOTOpyio pa3BH- 
BacTi MaTcpia.iBHaa TOiKa, conpoTiiBaaacb HSMtHeHilo 
ckopocth OTHociiTcaBHaro ABIIBtenia, u na c iu y  miepniii

— s KOTOpyio pa3BHEacTi MaTcpiaaLHaa Toina no Hanpa-

B .ien iio , nepncHAHKyaapHOM y k i  H anpaB acn iio  ABHHteH ia,
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conpOTHBJiHJicb H3MtneHiio iranpaBJienia oTHOCHTeJiBiiaro flBUHteHia.
Coe^HHaa Bce CKa3annoe BbipaJKeniaMH (40) , (43) , (4 4 ) , (45) , (46) bt, o^ ho iyfcjioe, Haxo^HMT,:

~  =  cos (u , x )  -f- — . cos (pu , .r) +  r. ^  . cos (d /f , x )  +  co2 r  . cos ( r  , x )  +  2wv . s in (Z , ds) .  cos ce +
C/t OC Q OC

+  ™  . cos (ds , x )  +  y  . cos (e , x )

^  =  ^  . cos (u , y) +  ^  . cos pu , y) +  r . cos (d /f , y) +  « 2r  . cos ( r , y) +  2«v  . sin (l , d s ) . cos §  +

+  ^  . cos (ds , y) +  — • c«s (? • V)

=  ~  . cos (u  , z)  +  — . cos (e„ , 3 ) +  r .  Y t  • cos ’ =) +  “ 2 r  ' cos (r » 2) +  2w1’ • sin  ’ d5) • cos y  +

+  . cos (ds , 3 ) 4- — • cos ( p , 3 )
OC \

(.IJpoĄOAmenie es cJtŚĄywiącMZ Nfi.)

O  p s id m  T e iiJ io p a .

ITycTE 4>yHRnia f n  (x ) , t .  e. n - a a  r ip o a sB o ^ n a a  <£yHKiuu f \ x ) » ó y ^ e T t  H enpepM B tia M eai^y npc^ t.iaM H  
n  x  =  a  4 - h  ,  ii n o J io a tiiM t ^Jia coK paiąeH ia:

1 . 2 . 3 . . . . *  =  *! ,

£ (x ) =  f  (a 4 -x )— f { a ) — x  f  (a) —  ^  f "  ( a ) —  . . . .

A (x) =  £ (x) —  ^  £ {h) •

•JyHKnia A (.r) H eiesaerb  n p a  x  =  0 11 x  —  h, 11 ea npo- 
usBO^oaa X [x)

X  (x) =  £  ( x ) —  £ (*)

nenpcpLiBHa Ment/ty btiimh npe/ybJiaMH; nosTOMy ona nc- 
HeaacTii Mcat^y iihmh iiOKpafiiiefi M tp t oąhh t, pa3T>, npn 
x  =  h t . <J»yHKipa X  (x) yHHHTOHtacTca upu x = 0  n x = h i , 
cJit^OB. ch npoii3BO&naa X' (x)

X ' ( x ) = £ ''{x ) - 7̂ = L £ ^ £ ( h )  ,

HenpepwBHaa Mcat^y sthm h npe/yluiaMH, ymniToafiiTCfl mc- 
aśĄy hhmh noK pannefi M lpt o^hh i. pa3b , upu x  —  h 2 ■ 
npoAOąasaa TaKHMi oSpasoMt ^a.itc, mbi floiiACMT, ^0 
4>yHKi/iii

i i c a c s a io m e f i  n p i i  x  =  0  h  x  =  * „ _ i ; np O H 3B O fliiaa  s t o i i  
* y H K iłiB , X1 (x) ,

X1 ( * ) = * £ • ( * )  — £■=£(*)

i ie n p e p M B u a  M ea i/ty  s t h m ii  npe/yfejiaM H  h  n o sT O M y  O y^eTT, 
yHHITOHSaTŁca nO KpaHHCH M t p t  0 ĄHHT> paBTi MeHt,ąy HHMH, 
upu a- =  h n =  Oh , 1'A* h  <  1 , H mbi uoayjHMT,

h a h ,  h o  n p i m n i i  m to  £a [x) f n {a 4~ —  f a (a) ,

O nycnaa bt, oStnxT , n a c T a x t  a io ro  ypaBHeHia H aeai,
hn

 ^  f n (a) , h  nepeiioca H3 b nepBofi aacxn KpOMt n ep -

a a r o  a j ie n a  b c 6  o cT a a B H B ie  b o  B T o p y io  MacTB, noJiyH H M i, 
H3 BfiCTHyio a>opM yjiy

(a) 4* • • • • 4 * ^ 7  f n (® +  ® *■) ’

H en p ep b iB H B i M cat^ y  np eA tA aM H  x  =  a  H x  =  a +  ft,

10*

1 B2
f { a  +  h) =  f  (a) 4 - y  f '  (a) 4" *fT f  

CATbdcmoie. Ecjih 4-yiiKuifl f ( x )  u n c i  ea npou3 BOA«Lia
h  6 c 3 K 0 H C 1x h b ih  p a / ^ t :
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/ »  +  ~ f ( a )  +  ~  f  ( « ) +  ~  r ( o)  +  i

c x o A H iq i i i e a ,  t o  a j i h  u a /K A a r o  x  M e/KAy b th m h  n p e A tJ ia M ii  S yA C T i.

f [ x )  =  f  (a)  +  f  ( a )  +  f “ ( a )  +  /" "  ( a )  + -----------

T . T u m b .

(ro p H b iił HHSieHepk, n p o n o a a B a x e j iB  panioHa.iii.Ho3  MexaHHKH 

B k ro p H O M Ł  H n c l i i T y l t  B k  C . I l e T e p S y p r i ) .

II.

063opz HoeTbńiuuocz ycnn xoez ez no3nauiu (f)U3uzecnaeo ycm poucm ea cojmąa.

I I o 3 H aH if l  n a i n i i  bx. O T i i o m e m u  <i>H3 H ' i e c K a r o  y c T p o f l -  
CTBa n o B e pxH O C T M  n e H T p a a Ł H a r o  T t J i a  u j iaH C TH O H  c i i  
c t c m m  M o r y T i j  coB ep u ieH C T B O B aT B C H  A E y s ia  n y t / j m u : h j i h  
H e n o c p e A C T B e u H b iM T j  H a 6 jn o A e H ie M x .  bhahmf>ixx> n p a  p a 3 J iH T -  
HBIXX. OSo.TOflTeJlbCTBaX'b II yCXOBlHXT. HBJlCHifl, n p o i i c x o -  
A a m n x i .  u a  n a p y jK H O i i  nOBepxH O CT H  c o j i a n a ;  n a n  a t e  0 6 -  
i r a p y a i e H i e M t  3a B n c n M o c rr n  i n .  n p o H c x o j K A c n i n  a  p a 3 i : n T i n  
H B J ie in i i ,  Ha6jiK>AaeMBJxx> a a  3ea.v fc, o t x .  c n p t i T a r o  A i;HOTBiH 
T o r o  JKc y u H T p a J i B H a r o  Tfcjia.  I l e p B b i i  n y x t  o b i j i i .  a o  c h x t .  
n o p x .  n a i i S o a t c  o 6 h j i b h b j h  p e 3 y j u .T a T a M H  , u a n x .  11 c j i I i a o -  
B a a o  oasH A aTL ; 1160 r x .  o 6 j i a e x n  o n a r o  n p n i i a A J ic /K H T B  b c c b -  
i»a 3 n a n r r c j i b H o e  ' i h c j l o  a B J i e i i i i i  n O A a e /K a in i ix x .  a c n o c p e A -  
CTBoiiHOMy i iaG jiiO A eH iio  h j i h  o n w T y .  9 t h  j iB J ic H ia ,  a j i h  j i e r -  
H a i i u i a r o  o 6 3 o p a ,  m o h i h o  c o c a h h h t b  bx. o j i f .A y io i n i a  r p y n n t i :
1 . O i i p e A t J i e a i i ;  c h j i m  e o J i n e x H a r o  O B t T a  B o o f i m e ;  B o n p o c x .  

n o cT o an cT B a  h a h  H3MtaiaeM0CTH o h o h .  H a n p aaseH ie  bx> 
p as jin iH b ix x . M acxaxx. c o j ih c w o h  nOBepxHOCTH.

2 . H 3 M t H e H i a  n p o i i c x o A a i n i a  a a  b h a h m o h  nO B epxH O C T H  
c o a H i i a ,  n a T H a  u  <j>aKeJibi; t o  h t o  o t f i o c h t c h  kx> i i x 'b  
n o a B J i e n i i o ,  H a p y jK H O w y  B H A y ,  h s m ' B i i h c m o c t h  h  n e p i o -  
AHieCKIIMTj BOSBpamciliaMTi.

3 . i l B J i e n i a  K opOHW  11 K p a c H t i x t  B biC TynoB X . n p n  c j i y x a t  
n o j i H b i x a .  c o a i i e i H b i x x .  s a T M im i f i .

4 . H c iib r r a n ia  o b o h c tb x . cojuie.HHaro Jiyxa bx. <j.H3hhcckomx> 
I I  XHMHieCKOM'b OTHOUieHiax'b.

5 .  T en .iop oA n oe  A^iicTBie eoJincxiibixx. Jiyvreii, H cnbixanie  
OAHHaKOBO Jin BOsSyatAaioT-b TcnJioxy pa3jiHuiBie aacTii 
COJIHeiHOH nOBepxHOCTH. C ojlim c, KaKX, HCTOUIHKX. TC- 
nJiOTbi, upuHaAJieHtHTł jih kx. noc/roaiiHbiMb, hjih ki> ne- 
pCM'feHHhlMX..

H B J i e H i a  o T i i o c a u i i a c a  k o  B T o p o M y  n y T i i  H 3 C J r tA ° B a ~ 
i i i a , x o x a  S c 3 'b c O M n l)H ia  h c  M a j iO H H C x e im te  n e p B b i x i ) ,  
n o  n o  n p H p o A ®  CB oefl  h c  M o r y ń .  S b i t b  c t o j i b  a c n o  
p a 3 r p a i r n a e u b i  11 n 0 3 B O J ia io x b  t o j i b k o  n O A B e c x H  o n w a  
n o A 'b  C J i t A y i o m i a  2  o G i p i a  r p y n n b i :

6 . O ó ir a p y a tc iiie  TaKiix-b ncpioAHHecKHXT) h M nioBeH iibix'b
j i a s i t i r e H i f l  b ł  T e n x o p o A H b i x - b  11 n o o R m c  M c T e o p o J i o r i i -  
M eC K H X 'b  f lB J lC H ia X T j  3 BM H 0 H n O B C p X H O C T II , K O T O p M H  M O - 

xyT-b S b i x b  n p H n iic a n t i  H3MtHaeMocTH b t .  A tncT B iH  c o a n -  
n a

h  7 ; ^ 0 6 H a p y a c e H i e  n O A o S H O H  3 a B i i c i i M 0 C T H  H 3 T. i i a S j n o A e -  
h i m  M a r H i i T i i a r o  c o c T o a H i a  3 e M J in .

npocatAHM Tj n o  nopaA K y B>1, fiirjioM T. o n c p r it  bc* 
BbiineHCMHcaeHHbia r p y n n u  anJicHifl c l .  H tJiiio nOKa3aTb 
naKiH npH paiqeH ia A °CTaBHJ1H 0H® B'h H OBiiiiiiee Bpewa

j naiU H sn, n o 3H aHiaM i. n o  O Tiiom eH iu k t .  B on p o cy , Koxopbifi 
n a c i .  saHHMaexx. 3A’6cb.

1- OiipeA'feJieHie chjibi BOJiHeanaro cB^Ta, npn ape3- 
BbiaaiiHOsn. pasanaiii aTaro iicxoHHHKa o tt. Bcixx. ApyiHxa, 
eexecTBeHHbix’B u Ąamc HCKycTBeiiHbixx, hctohhhkobt. h no 
HBB03M0/KH0CTH npinosaTb nocmoMHmjHj ooinyio CAiiiiiipy 
Mipbi bx. ■boxoivieTpHHecKHX’b cpaBiieHiaxT., en^e ao chxi. 
nopi. He BOiHjio bx. upeAtJii.i aBjiciiiu riOA.xe/Kamnxx. cTpo- 
i’hmx. iiaivrBpt'HiaMX.. Bet ijoiimtkh CA'tJiaHHfcJfl B-fc stomx. 
oxKOineniii 3ap.xyatHBai0TX. KOiienHO tojibko Ha3BaHia rpy- 
6oh oqtiiKH, no mi'iyxb He H3M'tpeHia; KpnTKiecKiH 06- 
3opx. oiibix'b Mbi naxOAHMi. bx. npeitpaeHOJix. MeMyapt 
llpo*. Stiudejui, nySjiHKOBaHHOMi. bx. H3AaHiaxx. Mioh- 
xi hckoh AKaAcMiii HayKx. eiqe Bb 1852 r. nOAx. sarjia- 
BieMX.: » U i s t u r s u c h u n g e n  i i b e r  die gegeuseitigeu H e l l i g -  
l s e i t e n  d e r  F i x s t e r n e  e r s t e ' r  G r o s s e ,  n e b s t  e in e m  A n h a n g e  
iiber die HeJIigkeit der Sonne lind iiber die Licht re- 
flectirende Kraft der Planeten.®—Heocnopnivio, caMbifl na- 
AeatHbiH nyxb bx. cpaBiieHin eiuibi coBOitymiaro cntTa cojiii- 
na ex. CBtTOM'b HeUOABH/KHblXX. 3Bt3A’b Bce TaKH AO CHXX. 
nopx. iiaAOdno HCKaxi. npii iiomouiii npoM(;aiyTOHHaro iipi'A- 

j Mexa cpaBiieHifi, npeACTaBAHioiqaroeH bx> OT])ajKeiiHOMX> CBt • 
j Tt HJiailCTX.. npa BAa, t to  bx. Bbi'iHCJienie noe.xtABB1'o (*) 

Ka/KAbJH pa3-b BXOAHX'b HeH3BtCTHblfi K0C4>HIUeHXX., a u Meli
no OTHOiuenie mchiaY KOJinuee-XBaMH oxpa/Keimaro njiaHc- 
Toio ii naAaioupiro na nOBepixnocxb ohoh eoanexiia 10 CBt- 
xa,  ̂ xaKi. na3biBaeiuoe Albedo; no normauie othochxcjib- 
Hon Beanxiiiibi nocjitAHHi’0 A^n Ba}BAoii iiaaiiexbj, n p i i  
doate 3!ia’iHTeai.iioii Macet naójifOAenin, woaicTx. xaKHte 
siaJio no Majiy coBepuieHCTBOBaTbcn n co Bpe.MeHHCMb no- 
BecTH kx. ptuieniio Bonpoea: riOABepjitena jih ciuia cojiHex- 
Haro entxa KauuMb jniSo HSMtHeniaMx., hjih iiocxoaHHa.

H c  ocxanaB jiH B aacb  Ha n p eA BaPMTejibHBixb uhojioh- 
hbixx. peayabT axaxx* ynO M aH yT aro TpyAa, mbi 3am4thmx> 
TOJIBKO M1IMOXOAOMX), HTO AOHyCKaa llM'tCTt. CX> aBTOpOMI., 
Ha oc iio B a iiiax b  H ejiiiiuennb ixx j npaB A O noA oSnoexH , hto
A l b  cT =  , cjitA O Baao 5 bi n p im a x b , xxo  Co.Mu,e cB tTJi'te

Bczu b x .  7 5 0 0 0  MiiJuiioHOBx, p a 3x., h j i h  cB tT J ite  c jia 6l.ii-  
IUHXX, 3B153AX. BHAHMblXX. npOCTBIMX. XJia30MX. ( t .  c .  6-oh B e -  
jiHHHHBi) B'b 3 OHJiaioHa pasx .. 9totx, no ca tA H eS  p e 3y ab -

(* ) H o  xoM H oit (J io p M y .ib  A a w G e p x a  :

J I  ~  JL (Sin v— v Cos v ) A lb . Siu” s Sin1 o . Sio2 S  
o n
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(*)

TaTij, n e  CMOTpa Ha orpoMHocTB uacjia, npeACTaBJiflexcfl 
He COBCeMb HC BSpOHTHŁIMb H0O HO CpaBHeHilO CBtTa 
Sypana npoH3BeAcnHOMTj Ojib6epcOMT> ii n o  B b in ic jien iio  
BtlXOAHTb, 4TO CBBTTj © Bb OTHOHICHin Kb CBfcTy YpaHa
=  32 GajiJiioHa: A l b .  ypaHa.

BecbMa BałKHBiMT, AOÓaBJieiueMTj Kb Bi.iinenpHBeAeH- 
HŁIMb "HsCJłBAOBaHiHMTjK BBJlfleTCH HOBblH MCMyapt IlpO*!*. 
3eubexn, nySaiiKOBanubiii Bb 1859 vo/\y iioa’b 3 arjiaBieMb 
»Untersurhniigen liber die L iehtstarke der Planeten V enus, 

M ars, Jupiter und S atu rn .« Ha ocHonaHiu npoAOJi®n- 
TejiLHtix'b naójHOAeHiu, (c0Aep®aipnxb Bcero 85 epaBHCHiii 
njtaHCTb c i  iienoABiiJKHbiMii 3Bt3AaMH), KOTopua ajih n.ra- 
HCTbi M apca BOexoAHTb Aa® e kx> 1845 rofty h eoAepwaTb 
epaBHeHin, npn Koxopbixb cbBtb ujiaHeTbi Bb enonxb r;pan- 
luix-b <1*333X1, iiaxoAHJtca bx, on iouieiiiH  Kaub 1: 31, aBTOpb
n p u X O A H T l ,  K b  C.TBAy*o u l HM,b  OKOHXaTCJIbUbIMb BMBOAaMX* 
o t h o c i i t c j i l h o  c n j i b i  c o j i H e u H a r o  e n l i T a  n a  e r o  c p e A P e M b  
y A a J i c H i a  O T b  s e M ju i  c p a B H i i x e a b H O  c b  cbBxoivix, B e z u : 
npn nocpPAciBt: CbI t ł  cojiHija cn jii.n te  cBtTa B e rn

BeHepu —  —  —  “26040 m h j u u o h : Alb 5
M apca —  —• —  5746 —  —  : A lb g
lOnnTepa —  —  —  27700 —  — : Alb 9f
CaTypHa —  —  —  30500 —  — : Alb 1?

Ha 9xnxi> niicjiaxb h naAo6no noRaMtiexi* ocxanoBHTb- 
ch, hCo Bcanoe npeAiiOJiosKCHie oxHOCurejibHO aocojiioxnon  
BeJiHiHHM Albedo OAHOH H3b naanexx. npeACTaBJifleTCH co- 
BepuieHHO npOHSBOJibiibiMb. Bo BcjiKOMb cayaaB B3b rnixb 
HecOMHbHno ejrBAyeT':b’ ’h10 cbBxx, eojiHpa no Menbinen 
jrtpf, bt> 30000 mhjiji pa3i> npeBOexoAHTb c b Bt t , Bern, 
noo Bb xaKOMb cjiyxat A lbedo  C a m y p u a  aojukho 6bi 5 h -  
jio npHHaxb yjKe paBHMMb eAHHiipfe, A  kbkx, H3b oiibi- 
TOBb n ix  eHHreaa h 3euAoaa catA yeT b > HT0 11 nojinpo-
B a H H b ia  M e x a J i i i a e c K i f l ' 3 ( ' p i ; a a a  o x p a a t a i o x b  H e  G o a l i e  n o -  
jiOBHHbi n a A a i o r u a r o  n a  h h x i  c B * x a ;  t o  n o  b c c h  B b p o a -  
T i f o e x i i  r i p c A b H A y u i i i i  p e s y j i b T a x b  A O . i® e H b  6 w x b  n o  K p a i i -  
neii Mt.p-6 yABoeH'b

T a i i b  K ani,  npeA 'b i iA ym ia  Miicxa BbipaiKaiOTb OAHy h 
Ty®e BeJiH'iHHy, t o  iicnoepcACTBeHnoe 3aKJno4enie, k u r o c  
mo® no n snae 'i i ,  i m ,  m i x b  c o o t o h t  t, Bb npu5 ./iU 3m nejib -  
h o m z  p a e e n c m p ib  A lb e d o  AJ>n 3-xx> n j i a n e x b :  B e n c p u ,  l O n n -  
x e p a  a  G a x y p n a ,—  p e3 y . ib T ax b  c a w b  n o  ce6l> cecfcMa 3a- 
MtaaTCJibiibifi; hóo  o n b  yK a3Bjnaexb fsa *i>ii3U4ccK0e c x o a -  
c t b o  noBepxHOC’i efi a r i i x x  naanexx* , oxpaasaiOHtHxi, e ir l.xb 
fix* BeebMa 3iia*niTeabH0H e x e u e tn i .  H anpoxriBx, x o r o  
M apex, npeACxaBJiaexea cpaBnnxejibHO t Bo o m i ,  BeebMa 
xeMiibiM'b, oxpa®aiomnM x, eABa n a x y io  xacx b  x o ro  enlixa , 
ROTopbiH n p n  jiaBiioii nonepxHOCTH, OTpa®ajui 6bi B cHepa, 
HJIH lO n n x e p x ,  (**).

(*) 9 th  HHcxa cyTB cpe^aiH , BbiBeAeHiibia mhoio H3b  pe3yjiB ia- 
to b b , n o jiy ieU H bixb  dl  2-x't> npeA noxo;K eH iaxb oth o ch tp .ib iio  bh- 
A u m u x l  nonepuaHiiKOBB Kaa;A"fi B31> ^ - x i n j a a e x i .  tleToaHocTB 
bb onpeatjieH iH  BHAHMbixB nonepeHHHKOBB, e m e  ctojib 3H»4H- 
TejiBHa, hto ona oK ashiBaeiB  Haiip. ftjia M apca Cojebe 3Ha4Hxeab- 
Hoe BBiaHie Ha 0KoH4aTeaBHhifi bmboab othochtcjibhoh  BeaH4H- 
h bi Albedo n jiaH elB , 4tM B hoto4 hocxb <J)oToMeTpH4ecKHxB cpaB - 
HeHia. f l j a  CaTypH a Aonym eHo bb  npHBeAeniH Ha6jiiOACHifi 
npoH3B03BHoe npt'A iiojioatenie paBCHCTBa A lbedo fljia caMofi 
“ M H e m  ii  KOJiBua. Moati xB Cb itb  oAHaKo, 4 io  oxpaiKaTeaBHaa 
cnocoOHocxfc n o c jitA H aro  6yAeTB HaiiAeHa M3B no3AHtfiuiHXB 
HaGjHOĄeHiii HtcicojiBKo 3Ha4HTeABH'fce* 4bMB Aaa n a a H e iw . H a  
ocHDBBiHiH oAHoro na6aioA eH ia O ab6* p ea  bbix oa h tb  h to , cBfcrB 
© . H e rn  =  52000 mhjiji. Alb. .

( * * )  CpaBHeHia 1 '  epm ejin h  I H i e f i u r  e a n  Me»Ay c b I t o m b  noxHoH 
JlyHBi H llerH  AaioxB 4x0 Albedo J lyw b i em e bb xpn  pa3a Me- 
H to  4 tMB A-ia Mapea.

noHHTHo, h t o  BbiuicripuBeAenHbic pesy A bT axw  eo- 
cxaBJiHioxi, HeSoji’be  kakx, nepBbin , ho  A^HexBuxeAbHbiH 
rnarx , kx, no3Haniio OTiioenxeAbHofi cnab i  c o a n e x H a ro  CBt- 
x a  h  kx, GyAyrpeMy p t iu e n i r o  B a ® n a ro  n o n p o c a  o nocTO- 
n u c T B t ,  nepioAHxecKoS, n a n  HenepioAwxecKOH H3MJ&u(ieMO- 
cth  o n a r o .  P b m e H ie  nocaB A o nro  B onpoea saBitcnxx, 3Al*cr, 
KOHexHo o x b  yc.iOBia SoAtie r u n  McHte 3iia>inTejibHaro 
noCTOHircxBa in ,  0T pa® a rejibH0H c i i o c o o h o c t i i  n.iariCTb (u o -  
ooxoaiim o noABepjKeHHOHJiOKpaHnefi Mbpls liepiOAHxecnnMa, 
KOAeGaHiiiM'b, naKX, A-xa M a p e a ) ;  h o  o h o  a o ju k h o  H e i i3 5 t® -  
h o  oSHapyjKHXbca bx, npoAOa®iiTtyibHbixx, a>OTOMexpHxe- 
ckhxx, Hao.iiOAeHinxx, s x a r o  poAa xbM'b oocxoaxeabCTBOMX,, 
•ixo HSiit .uenie oxH oonxejibnoH  B eanxunb i  c o J i i ie x u a ro  c n tT a  
dyAe.TX, oduoepe  j i e  m u , im  5  a  a h  K aojuoAeniu Bcfcxb i i A a n e i b .  
I lep ioA uxccK iii  H3MbHcnin Bb e n a l i  c o a u e x u a r o  c B ln a ,  
aansicjinvia o x b  n o a B j ie m a  G o a te  h j ih  .Meute 3H axnreJ ib -  
H bixb  r p y n n b  c O A H ex n u x b  n a x e H b ,  neeoMiibHHH, n o  ou t,  
3aKJiioxenw Bb upeAlijiBi cxojib  t I s c h l i h ,  >ixo n p n  nacTO - 
aipeM b e o c T o a n ia  boxoM expi i i  coBepuieHiio  nOKptiiiaiOTeH 
nexoxH oex iro  caM w x b  cpaH H enin .  T o x n o  xa ii® e ,  eo ó p aH -  
Hbia A O e ea t  naoaiO A enia  n e  M oryTb Aa Tb ox u b x a  Ha bo -  
n p o c b ,  OAOoaKOBO a n  c B tx a b i  pa3AH4Hbin n ae x ii  n o B epx -  
nocx'ii e ox H p a?  h a h  MO®eTb ói,ixb OAHa lioJioBHHa e ro  
c n lr ra l ie  A pvrofi?— O m ip a a e b  to o i .k o  n a  2-xx> nao .i /o A e i i i / i ib  
O jibóepea  1801 n 1803 roA< o t h o c h t c j i ł h o  c h a w  e B tx a  
M a p e a  n C axypH a, Hpoo*. .r!en,V‘-ib npuxoAHTb Kb x o n y  
oS m esiy  saKJiioaeniio, 4 r o  n a n p a ® e n j e  c o j i n e x n a r o  CBl/ra 
He u3M fbm iJiocb H yecm eum ejihH O  b b  npoMe®yTOKx> npeMe- 
hb o x b  1801 AO 1 8 5 6  roA a. Ę c j ib su  ho n o iK a a tT b  SAbcb, 
4T0 Bb xexep.ie x a i t o io  npoAOA®BTejibHaro n ep io A a  He 
BcxptxaeTOH rGo.xbe n a  OAnoro no A o S n a ro  HaoAroAenia, k o -  
Topoe 6bi MorJto 5biTb epanuaMO c t ,  peayab T ax aM a T - n a  
3 e u d e ju i ;  n o  no  sxom y eauo.My. TBMb Bbime naAoGno p B -  
HHTb 3aexyry  noejit>AHfiro, c t  TaiiHMb iiocx'onncxBOM'b 
H ocnoBaxe.iibHoeTiio npee .i t ,AVioniaro H so pan n i . ia  HMb 
npeAMeTb y ® e  Bb xeneH in  p t . m x b  1 6 - t h  . i t T i , .  fp0 T 0 - 
MeTpb I H x e n r e x n  6biBuiiH A0 c a x b  n o p b  m o® ho ChaaaTb 
eAHHCTBeHHHMXi npHMtHHMbIMb HHCTpyMCHTOMb BTarO PO - 

i Aa, n p p n e c b  Bb p y n a x b  l lpo i>eecojia  3eHAe.ui u o c h . i l -  
n y io  AaHb n a y  Kb.

H yiiOMHisy 3 A tc i ,  K c x a x n ,  hto IIpo<i>eccopb I f ia e p im ,  
Bb DJueiiept, xopouio Haii'licxHi.in yneiiOMy Mipy eitoiiMii 
ii 3 c A'b A o Ba ni h m a Bb onxHKfi, y®c bx, 1858 rOAV ycxponjib 
n O B a ro  p o A a ,  B e eb M a o e T p o y M n w ii  <t>0T0MCTpb, (bha'Shhlih 
mhoio Bb AiiyryeTt toco ate roAa Bb MexaHiiiecKOMb sa- 
BCACHiii 9pxe.ni Bb Mionxeirt), Koxopwfl KaKb no KoucTpyK- 
pin TaKb u no onTHxecKoii ciuib oStujaeTb npiniecxii 
hobbic u a o A u  na ctoab e .x a o o  oopaSoxLiBaeMOMb ą o  ceab 
noJit; no p e 3 y x b x a T L i  nepBbixb i i a d j i io A e i i i i i  npo*. J lle e p -  
ma eme He hsbUcthli yxcnoiwy M i p y  (*).

I l 3 b  o p L i x o B b  n p o i i 3 B e A e H H b ] x b  a j i h  o n p e A t A e n i a  ot- 
H O c n x e J i b H a r o  H a n p H ® e H i a  C B t T O B b i x b  A y x e f i ,  n c T e K a i o -  
ip H X b  H 3 b  C p eA H H L I  II K p a C B b  C O J I H C I H a r O  AHCKa* 11 y n o ~
M a n y  to j i b k o  o  c p a B H e H i a x b , u p 0 H 3 B e A e H H b i x b  B b  noc .x l> A H ee  
npeM fl f J I a K o p n a k o m 3 , o x b  M a n  a °  O K x a S p a  1 8 5 9  r o A a ,  
n p n  n O M o ip u  y c x p o i i e x B a  n o A O Ó H a ro  T o s iy ,  K a i ;o e  r i p o A J io -  
jKeHO 6uao a-xh bxoh pt,AH expe  Aparo. P e 3 y j i b T a T b i ,  
n 3 B A e x e H H w e  i i 3 b  ockmh e o T b  e p a B H C H i i i  ( C o m p t e s

(*) T o a łk o  H3Ł 4 ,icTHaro coo6meHia a  3« a io , 4 To BecHoio 1859 r  
oAtJiam, 6biai> onbixi, cpaBHeHin eoAHeaHaro cB txa , npn no- 
cp' AeiBli HCKyoxBeHHo -jiTpaaieHHaro H3o6pa*eH ia , c ł  c e B -  

10mb H ern . IXoAyatHHbiH 4Hc.AeHHbiS pe3yABTaTB BeebMa 3Ha- 
4H TeabH 0 OIKAOHHtTCa O IL  BbiBeAeHHaro l l p o ł .  3eMAeJ*, M 'b
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rfindus XLIX. N. 21) A0Ka3LiBaioTb, ’i t o  mmmmii orb u c i i t -  

p a  c o J iH e > iH a r o  AHC K a , B b  o K p y a m o c T i i  a o  0,3 p a A i y c a
C B tlT b  MOJKHO CHHTaTB nO C TO H U H BIM b, OTCIO^a H a iH I ia C T -
cn nocT cnenH oc yacH B in en ic  on aro  Kb rcpamtib, bó.iiisii 
KOTopi.iXT,, (nb  yraoB onn. pTCTOfiniii 40"), iranpaatcnie  
AOCTIiracrb TO.'BKO nOJlOBHHHOfi BCJIHWIIHBI B b  CpaBHC- 
u i m cb  ucHTpoMb. Ą aate oóuiiipH aa nojiyTŁiiB o c h o to  
iia r iia , npoxoAH Bdiaro BSaimii cpcAUHBi ^nci;a noKa3a.ua 
óójiLinyio c tc iic h b  o ni; Ta ntnib  upaii. H ocJitA nifi u p e^ -  
CTaBaacTb na  cboch  rp an ap ls (u b  t o j i c t o t ’]; 40") n ep a -  
BHOMŁpiioe pacnprA'Bacnic nBtTa u atejiTOBaToe OKpaimma- 
Hie, 3aMtTH0 oT .iiiH aioinceca o rrb  GtJiaro cBfrra nenTpajiB- 
H tixb  Jiyaeii. H 3b  cooSipeH ia T-Ha lllaK opnaK a Heju>3H 
O^aaKO noaepnHyTB yo ta tA eu ia  Bb KaKoii M tp i ero pu3yaB- 
xaTBi, onapaionpeBH n a  neei.Ma ^eamiaTHBixb cpaB H em axb, 
jic tk o  lioABepateH iibixb BaiaHiio nocT opoH im xb o S c to a -  
TeaBCTBb, 3a('ay*iiB aioT b  AOBt.pia. ABTopb oófcipaeTb Ąarb 
co  BpeMBHOMb noA poSnoe u3.no/Kcnie oHbixb Bb A n n a les  
de l ’O b serva to ire  Im p eria le  de P a r is . M ea sly  TtMb H3- 
caB ^oBania C okkii, npeAnpHHflTbiH c b  lyfcjiiio bbiboab 3a- 
KOHa JiyienciiycK aiiiH  TeujiOTin coJiiieiH ofi iiOBcpxHOCTiio,

K O T O pria  m l i  n o / i p o o i r b e  p o 3 5 e p e M b  i n i a t e , no A 0 K a 3 a n -  
H o ii B b  n o e jr & A H ee  B p eM a  a n a j i o r i i i  B b  •B im im ccK O M b  o t -  
H o iu e n iH  J iy a e f l  c B t .T 0 B i . ix b  n  T e i iJ io p o A H B ix b , n o A T B e p -  
jK ^ afO T b B b in o A b  r - n a  U la K O p n a K a . H a i i p a a n m i e  T e n . io p o A -  
H b ix b  J iy a c i i  b 5 j ih 3 H c o . i H e a u a r o  K p a a  C b ij io  H a i iA c n o  HM b  
T a i; a ; e  B ^ B o e  (M a O t.H U iin ib  H a i ip a a s c H ia  a y i e f l  U c ir r p a a B -  
H i. ix b  (Astronom. N a c h r i c h t e n  ltd. 52 n  Comptes r e n d u s  
T. XLIX X . 24). Kponrfc T o r o  B b  o n u T a x b  n p e A b H A y m n x b  
a t T b  ( N n o v o  C i m e n t o  V. VIII) o s i b  n a x o A i i T b  n o A T B e p -  
a t ^ e H ie  T o r o  < taK T a, h t o  c a n iB ie  S j i e c T a i i p e  <i*aK ejiB i,  no- 
a B j i a i o i n i e e a  n a  cO JU iem iO M b  Kpa-fc B b  A ' I ' i I c t b h t c j i b h o c t i i  
n e  n p e n o c x o A H T b  cB O iiM b  C B tT O M b  n e H T p a j iB i ib ix b  a a c T e n  
e o J iH e a ir a r o  ^ i i c a a .  C io a a  ate o t h o c i i t c h  3 a M fc> ian ie  IHfiaoe 
(Astr. N a e h r .  Bd. 41), i t o  K p a a  c o j u m a ,  p a s c M a T p im a e -  
M a r o  6 e 3 b  n o M O ip n  n n f iT H a r o  C T e o a  B b  T y M a m iB ie  a i i h ,  
iip eA C T aB Jia ioT C H  3 a M tT H 0  t e m h Ł n i i i h m h , u  h o a o 5 h o c  n a o j i i o -  
A e n i e  C e K im , c A 'fc a a iiH o e  b o  B p em  a  n o c j i t .A H a r o  3 a T M tm ia  
n p n  n o M o n p i  T e a m a r o  e T e i ; a a  p a 3 JiH 'in oH  r y c T O T B i; p a -  
B iib ia ib  o ó p a 3 0 M b a + O T o r p a * H ' i e c K i a  im o S p a J K e n ia  c o j i m i a  
n p e A C T a a j ia io T b  T o a iy  n o A T B ep jK A C H ie .

(lip om o  jiaseHie cn p eflb ).

III.

J l u c b M o  J J o p y z u n a  C m a n u c j i a e a  K a M u n c n a e o  a s  H s d a m e j n o .

(C. IleTepd. 1861. 11-ro Mapra).

l i p o m y  B a c b  noiufecTHTB n a  C T paH iu taxb  MaTeMa- 
T i ia e c i ta ro  B tC T H in .a  cat>Ayemcc, >ihcto reoM eTpnaecK oe, 
p b in e n ie  3aAa 'IH npeAJioatCHHOH I’. U lTefm epOM b Bb a ty p -  
na.iB N o u v e l l e s  a n n a le s  d e  M a t h e m a t i q u e s  (ToMb X IX ,
AeKaSpb, 1860, CTp. 464).

IIOMtmafl Bb BameMb aiypnajit 9T0 p fim eiiie , a ;Ke- 
jiaio noiu i3aTB KaKb uomouibio caM bixb naaajiBHBixb ncT niib  
Bbiexueii TeoMeapiH mo;kho p a3ptm aTB  rcoMCTpnaecKia 
B oirpocti, KOTOpwe npeACTaBiiaii 5 bi , n o  CBoefi caoatHO- 
c t i i  , anaaiiTimecKOMy p tm e n iio  H'bROTopLia 3aTpyAHCiiia. 
n Pa BceMb TOMb y  n a c b  n a y e a  bbicuich TeoM eTpiii i m t -  
CTb neooJiBiuoe 'm e.io  JiioonTCJiefi.
3 a d a u ie .

C j , C o ,  C 5 cyTB T p a  KOHyca m oil  owe cT cn e in i ,  
UM tiomie cboh  BepuiiiHbi Ha odnou  n p n j i o u ;  C \  n e p e c t -  
KaeTb C 3 n o  ispHBOii u a o c k o u  , C 2 n e p e c tK a e T b  C s no  
upHBon u a o c k o u  , t o  ii C \  H t 'p e e tn a t T b  C 3 no  i ;p iicoii
UAOCKOU, II TT0 9TH Tpil nJlOCKOCTH npOHAyTb 'ipe.Tb odlllj
u  m y  Mce n p am y io .  ( S t e i n e r ) .

P /bu ieu ie .  /I, a  a  c O K p am en ia  oyACMb upeACTaBJim'B 
itpiiByio n e p e c t i e H i a  KOHaiecKHXb nOBepxHOCTefi C± u  ^ 3  
3HaaK0 Mb (Cj C3); Kpnp.yio u e p e c t a e n i a  ROiiycoBb C2 n C3 
SHaaKOMb ( C s C’3) a  u e p e c b i e i i i c  C \  n  C 2 apt*3b  ( 6 'j  Cą)- 

TaKHMb 00 p a 30Mb iia.nib a b h o ,  t t o  ( 6’j  C 3) u  ( C 2 C s ) 
cyTB KpHBbia im ocK ia ,  a T p e S y e rc n  A ona3aTB h t o  ( C i  ^ a )  
“ aocK aa  n t t O  h j i o c k o c t i i  HXb nepeetKaiOTCfl no  OA,IOM 
npiiMoft. A -m  a r o r o ,  B03BMewb n a  np iinoii ( C ,  6 '3) TPJl 
K ania  h i i -o v ab  t o t k u  (h o  H cac jK am ia  n a  o a h o h  np/iMofi) 
d- 1 b u c , KOTopBia nnitcT'ti c b  0;  to h k o i o  nepcc l i ' ie i i i f l  
n x o c u o c T u  KpiiBofi ( C j  C s) c b  upa.nioio C 2 C s , HaKO- 
TOpon JiewaTb Bepuiniibi A a m ib ix b  KOHycoBb , cocraB H T b  
'leTbipeyro.iBiiHKb a  b d c. A ia ro n a . iB  SToro ae T b ip ey ro a i . -  
UHKa a  d i i e p e c tu a c T e a  Al)vr0I°  Aimona.nx.io c b  u  xuHicH,

e o e A i m a i o i i i c i i  t o t k h  n e p e c t a e u i a  u p o T H B y n o J io iK H B ix b  
C TO pO H b b t o i ’O ' i c T L ip e y r o a b in iK a  , B b  T O 'IK aX b ?n H f .  
C oeA H H H n  t o ' i k h  d , m  , a  , f ,  Jie .H ;arp ia  H a o a h o h  n p a -  
s i o i i  c b  B e p m n n a n iH , K O H H iecK H X b  n o n e p x H O C T e u  n  C 3 ,
nOJiyHHMb ABa n y i K a  n p a M b i x b  C t d , C1 m  , Cj^a, C 1 f  
n C 3 0 ,  Cs m , Cz a ,  C3 f . K O T o p t ix b  a u r a p n io in m e c K O c  
O T i io m e i i i e  OyACTb o a h o  n  t o ; k c  (* ) .

n p o A O .ia t a a  J iH H in , c o c T a n . i a i o m i a  n o c a t A n i n  H 3b  
H n x b ,  t .  e .  C5 d,  C3 ?n, C3 a n  C5 f  ą o  n c p e c t j a c H i a  c b  
n a o c K O C T b io  K p i iB o n  {C<2 C~) , n o .iy M iiM b  h o b b i h  ' ic T b ip e -  
y r o a b H H K b  a '  b ’ c  d ' ,  K O T o p a r o  B c p m in i b i  a ' , b '  n  c  a e a : a T b  

j n a  a i n i i i i  (C2 C 3). 4 i ar0H aJlI>  9 T 0 r 0  n o n a r o  a e T b i p e y r o a B -  
j H iiK a  a d '  n e p e e t a e T c a  A i o t o n a a b i o  e r o  b '  c  u  'j iH H ie i i  
j c o e A i m a i o m e i i  t o ' i k i i  n e p c c t ' i e i i i a  n p o T H B y n o J i o a u ib ix b

CTOpOHb B b  TO'IKaXb 711 II f  ■ 0'ICBIIAHO HT0 111 II f  6 y -  
A y T b  j ieataTB n a  n p o A O a a i c i i i i i  C 3 m  n  Cz f.  T e n e p B  n o -  
A ° ó i i o  n p c A b i iA y ip e n iy ,  e o e A m in n ib  t o h k i i  d ' ,  r n , a  11 /"  
c b  B c p iu H i io io  KOHyea Co , t o  n o j i y a i i a i b  n y a o i i b  C 2 O', 
C 2 iń ,  Co.11 n  C \ f ,  B b  K O Toponib a H r a p m o H H a e c K o e  o t -  
H O m e ii i e  p a B i io  aHrapMOHiiaecivOMy O T H om eH iio  n e p B B iX b  
A B y x b ,  1160 o i i b  n e p e c ł K a e T C H  c b  n y iK O M b  C z 0,  C z m ,  C z a  
11 C’3 f  n b  T o a i m x b  O’, m ,  a  n  x e a ta n < H X b  Ha o a h o h  
l ip a m o n .  II T a u b  A Ba u y a K a  n p a M B ix b ,  KOHXb B e p m i i -  
Hbi J i e a t a x b  B b  C x i i  C s, n  K O T oprie  m li  a ^ h  c o K p a m e i i i a '  
ó y A e n n ,  o ó o 3Ha>iaTB T a K b  C 1( d 7 n a f )  h  Co (O' m  a ' f ) ,  H a-  
x o A a r B  B b  OAiiofi 11 t o h  ate  i i j i o c k o c t h ,  i iM taoT b p a n i iB ia  a n -  
I'apnioiiH 'iecK ia O T i i o m e i i i a ,  n  KaKb H a i ip a n . ie H i / i  ABy X b  j ih -
n i f i  C\ 0 n  C% O', n p H i i a A a e a s a m i i x b  c o o t b I t c i b c h o  HMb,  
c O B iia A a io T b  , t o  c .T 6 A y eT ,b  q T 0  o c T a j iB H B ia  T pH  a H H in  
O A n o r o  i i 3 b  i m x b ,  c b  TpeMH ocT aaB ii i . iM H  A p y r a r o ,  t .  e .  
a i m  i n  C ,  m  , c b  C 2 i i i ,  C \  a  c b  Co a  u  C\ f  c b  C \  f

{ * )  C»ioTpH T raitó  d e  G eo m etr ie  su p ericu rc  par. M . C hasles; 
hjih  KOHiiii c i t ia  uljHeHiH C ajiM oH a, aepeBo^i* ci> au rjiiS c& aro  M. 
U a i ą e n K 0 ~3 a x a p z e u K 0  (cTp- 54 ).
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n e p c c t K y T C H  B b  t o i n a x i j  a e j K a n i i i x a j  H a  o a h o h  n p n M o f i ,  
K O T O p t m  M l i  t i a s o n e M i  c o o t b I t c t b c i i h o  B p e3 T > m", a" 
h  f  ( * ) .  H a 3 0 B e M i  T O H K y  n e p c e t i e i i i a  b t o h  n p a M o f l  

m" a" f"  c i  n p a M O i o  Cx C 2 C3 ' i p e 3 i  d". T c n e p i , o n e -  

EH Ą H O  B T O ,  T 0 B K 3  a" a e i K H T T .  H a  K p iI B O H  (C x C2) ,  H 0 O  eC T B  
n e p e c t a e H i e  j i h h i i i  C\ a  h  C2 a'. B o s b M e M a ,  e i n e  H a  K p n -  

b o h  ( C j  C j )  t o b k h  b" h  c" , i i e p e e l B e m e  n p n M b i x i ,  Cx b 
i i  Cx c c i  n p j i M b i M H  C o  b" u  C2 c ; t o  t o b k h  b",7n" i i  c" 
a e n i a r b  n a  o a h o h  npuMofl; n ó o  a n n i n  Cx b , C1 m a C 1 c 

a  T a k h i c  C 2 b', Cs m' u C2 ć ,  K O T o p i m  b i  b t h x i  t o b -  

K a x i  n e p e c t K a i o T C H ,  a c j K a T i  n o  T p n  b i  o a h o h  h j i o c k o c t h .  

H  T a i ; i  T O B K a  ni h c j k i i t i  n a  n p n i w o u  a" f  d" h  H a  n p a -  

m o i I  b" c", CJil^OBaTCJiiHo b t h  a i i H i n  n e p e d K a i o T C H  i i  Be- 
T b i p e  t o b k h  d", a", b" u c" a e m a T b  B ' i  o a h o h  i i j i o c k o -  

c t h  , a n o c a l A n i n  3 u s t  i i h x i  aeataTTi T a i ; ; i ; e  n a  j i h h i h  
( C i  C 9). O c T a i i j / i n  i i o c t o h i i i i b i m h  t o b k h  a  h  b n a  K p n -  
BOH ( C i  C3) ( d  HC M O /K e T b  M l H H T b  H O J lO H t e n iH  n p n  TtXT> 
a i e  K O H y c a x T )  i i  A B i i r a n  T O B K y  c n o  K p i i B o f i  {C x C3), o B e -  

b h a h o  a" h  b" H a  K p i i B o f i  (C t Ca) a T a n i n ę  t o b k h  d" o c ia -

(*) C m o tph  T ra i te de G eom etrie supe rieu re  p a r  M , Chaslcs
($ 43 page 31)

HyTCfl IICH3M11HHIIMH , a nOHOIKCIlie TOBKH c" GyACTtb M-fe- 
h h t i c h  Ha KpHBofi ( C x C2) i i  BcerAa ó y ^ e T i b i  o ah oh  
naocKOCTii c i  a", b" h d". TaKiiM i oópa30M i ech  ip u c a n  
(C i Ca) oyA CTi jieataTb b i  naocKOCTii a" b" d".

Tenepi ocT aeT ca A0Ka3aTŁ Apyry10 B acT i 33AaBH 
UJmeimepa  —  t .  e . aro  h jio ck o c th  (C i C2), (C \ C3) ii 
(^ a C3) nepectK aiO Tca no odnoii npjutou. J lm iiio  a b n i  
naocKOCTH (C j C3) mojkho pa3 civiaTpHBaTi , itaK i n e p e c l-  
BCHie naocKocTCH Cx a b  ii C3 a b ; a im iio  d  b' K a n i n e -  
p ecŁ aeiiie  naocKOCTii C2 a b' ii C3 d  b u  iiuKOHeiyb a" b" 
ecTb iic p e c la e iu e  iij io ck o c tch  C i d'  b" u  C2 d'  b", iu h ,  
b to  o ah o  h TOHte, naocK ocTcu Cx a b  u C2 d b ' .  Ho k ok i 
Tpn naocKOCTii Cx a b ,  C3 a b ii C2 a b \  iiepectB cT iia  
K O T opiixi n on ap iio  AaiOTb 3 Jiiiuiii a b ,  a b '  n ab" ,  nc- 
peetKaiOTCH B1  OAHOH TOBKt L  , TO II 3 BblUieyuOMHHy- 
TbiH jiHiiin n cp ec tita io T ca  b i  L ;  coBepuicHHO noAOÓHburb 
o ó p a so M i AOKaiKCMi, b to  ji ii Hi u a c ,  d c  n a" c" nepccB -
KyTCH B I TOB K i M , CJlłAOBaTeabHO II rpil Il.lOCKOCTU 
( C i  6 3), (C a C3) ii (C j Cg), B I KOTOpbl.Vb OHII COOTBlT- 
c tb c h h o  JieataTh, iiep ec lK y T ca  no iipiJMoii L M ,  b to  h 
Tpc6oBa.iocb AOKaaaTb.

C m anucjiacz Ea.mincrdu.

Msojczciii/i u3z> nepioduzecKuxz nadaniu.
1. H o b u h  TeopcMbi OTiiocirrejibiio iu p u b ix i u iice jix . 

CiiJibOtcmpa. (C om p tcs ren d u s T . L I I  N . 4 n 5).
rp—1 — 1

H a a b iB a a  ----------------  M a c T iib iM i 0 e p j t a m a ,  bt> k o t o -
V

poM i p  ecTb MOAyJit a r  ocHOBanic, n noJiaraa noojcfeAnec 
BiicaOMi ncpBbiM i, ocTaTOKi o n a ro  b i  oTiioincH iii MOAy- 
jih m o»h o  Bbipa3irrb piiAOMi a P °6 ch  , 3HaMeHaTeJin

5P—1—  1
=  _ L  +  _ L  +  _

p— 1 p —‘2 ‘ p - 3  ^  p -
a ecjiH p  <i>opMii lO/c +  2 , t o ,  noejiuKy 2 x 3  =  1 (Mod. 5), 
6yA<iTi:

p — 1 1 p — 2 ^ p — 3 ^ ~ p — 4 ’ p — 0 

Ą aii ca y  Ba a k o i’ah ocu oB aa ie  r =  2 cym ecTByeTB
T h a i  

2 ^ - 1  =  
~ P  —  

i i j i u  =

7 +p —3 p —i ' p —7 p —'d p ~ l l
, 2 2 2 2

p—2 p—3 p ~ 6  p—7 p —10 ' • • • >
CMOTp/i n o  TOMy GyACTi jhi p  <i>opMi,i Ak-{- l  n an  Alt— 1.

oaMrbHamc o th o c h tc j ik h o  B iicea i, E cp n y .i.m  n 9 ii-  
aep a .-—ii3 b  xeopcM ii K aay3cn a  h 3 b 1 c tiio  , b to  3iiaMCHa- 
Tejib -bepH yaaieBa B iicaa B n ecTb npon3BCAenie cTeneHcS  
cocT aBaciiH oe H31 b c I x i  T aK u xi npOcTbixb B iic e a i,  ko- 
T o p tie , GyAj’BH yMCHbmeiibi ca h iih u c io , CTaHomiTca A'BJ>h " 
TcaiiMn 2n; h o  a °  c i i x i  n o p i  n e  Guao 3aM lBcno, b to  bii- 
caH T eat B a coA ep atiiT i b c i  np0H3B0AHTeaH BHcaa n, k o -  
TOpiie hc c y T i CTenciiHMH MHoaai'rcacu 3iiaM cnaTcan, t o k i ,  
b to  eca ii n  coAcpaiHTL p ’ , ho  hc cOAcpaiHTi p — 1 ,  t o  
B ucaH T cai B n Gy^CT i  coAepaiaTb p l. OTcioAa, KaKi calA" 
CTBie BbixoAHTi, b to  BucauTeab BHcaa Bp GyACTi He-

koiix tj GyAyTi B iicaa M ein.niia p, a B iicanT eaa B iicaa n ep io -  
AMBecKifl 3aB iicam iii ToaiKO OT'b r.

H i  caMOMi A’f' '̂i'! cca n  MOAyai ecTb B iicao nei)- 
B o e , neBCTHoe, t o  3HaMenaTcan piiAa Apoóeii GyAyTi' 

p — 1 , p — 2  , . . . 2 , 1 , 
a Biic.THTeau : 1 , 2 . . .  r ~  1 , r , 1 , 2  .

I a n i  n anp . ąjih 7= 5 , no  b to ii T eop esit , b i  cayB ali 
KOTAa p  iioAXOAHTb iiOA'B o>opMy  10 A +  1 ,  GyACTi:

. _ 5 _________ 1 2

1  p — 5 6  +  I 7  +  • • ■ »

npoMlHHO coAepiKaTi p, KaKi ciiopo  n oca tA n oc  c c tb  bii- 
cao nepB oe. 03H aB aa 9 iiacpoi:w  Biicaa xapaKTepixcriiKOio
TP . \ ' iri
h ,  t3kb> b to  jB„ GyAeT'b BbipaiEaTi K oe<bnnicH Tb _

! .2 .  .'In
bt> pa3aoa;eH iii see . x  11 sca n  p  c c t i .  B iicao n ep n oc, x a -  
KOe, b to  (p — t )  pi OyACTi up0H3B0AHTeab 2n; t o ,  b i  c a y -  
la® K°rAa p  *opMW 4 n + l ,  p ,+1 GyACTi. m hożkhieaeM i 
b i  , e c a u  a:e p  <iopMbi 4 n — 1 , t o  p !+1 GyACTt miio- 
aiHTeacM-b b i  (  l ) n_1. 2  +  E n

E c a u  a:e p = 2  , t .  e . KOTAa n  cOAepatHTi o>aKTopi 
2 j to  E n == 1 ( ^ od. 2 ! ł l ). F

l l 3 ’B eoeAHHeiiia o G l i ix i  i ip a B iu i  a-th B ą ii E., c a l -  
A ycT i, BTO anaM eiiaTeab in , iipoii3BCAeiiiii o h b ix i  ne mo- 
HteTi cOAcpntaTb MHOatHTCaaMii u h  o a h o to  H31 b h c c .t i  
BHAa 4 A + 1  .

E c a ii 2n 11 2 n ,  t a *  11 u n  Bucaa nfcatia OTaiiB- 
hbih on, n y a a , cpaBHHMbi no MOAyaio (p—1) P\ T0 a.ih 
e a y i a a , k o ta h  p  B iicao nepBoe 11 h c b c th o c  cym ccT B y-
e'fb cpaEHeiiic

( - i r  =  (-1  r  En, {Mod. pu*),
a KOTAa p==2 , En =  E*> (.Mod. 2 ‘) .

Otcioao, bh  cbh3h c i  npeA iH A ym eu TeopeM oS, aBTop-b 
błibOa h t i  aaMtBaTeabiioe calACTBie, bto bc!  B acaa Sfiaepa
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iiOAxoAHT'b noA b *opM y 4* - f -1 , Meat^y TtMb KaKb B e -
j iH H H u a ,  Aa m i a a  c a M H M t  9HJiepoM T» p,AH E g  c o A ep a s t iT C H  
Bb -BopM® 4k— 1.

UbixoAH o t t j  4-xb nepBLixb 9fLicpoBBixb xncejib 
E ,  =  1 , Eg —  5 , E-i■= 61 , £ 4 =  5X  277

MOJKHO npHM O 3aKJlIOXHTB, XTi» E g  H pH H aA JieJK H Tb B C tM b  
C.TiA}'rom1, M,b JIHHeHHblM’b  *t>OpMaMb

5 * 4 -1  , 1 1 * 4 -1 ,  1 3 * 4 -9 ,  1 6 * 4 -1 ,  1 7 * 4 -1 ,
7 k—2 , 9*—2 , 19*—2 

h  0 AHaK0 hhcjio BbiRCAeHHoe SfijiepoMb , 2401879661671 
h c  nOAXOAHTb h h  noA b o a h o  H3b  9THXb 8 -mh ycjiO Bifi, 
hhcjio  ate Aa H I ,o e  P o t o  , 2404879675441, yAOBjiexBO- 
paeTCH hmh; cji^a- nepB oe aojd kho Sbitb o ih h ó o th o , btO - 
p oe a«e no  Been BtpoaxHOCTH cnpaneAJiiiBO.

IIpeAbHAyman TeopoMa Aa e r i> cpeACTBO ysHaTL m o -  
j k c t b  a n  Aa H H o e  x h c j i o  p  S b j x b  M H o a tH x e J ie M b  B b  OAHOMb 
i i 3 b  x j i e n o B b  p « A a  E  n a n  E  ŻL a .  E c j i h  9 x o  y c a o B i e  c y -  
m c c T B y e T b  B b  O T H o m c H i a  1 -ro  p a A a ,  t o  p  n e o S x o A H M O

6 y A e ib  MiioJKHTeaeMb x o t h  o a h o to  H3b
p — 3 nepBBixb

naeiiOBb sxaro paA a; A^a 2-ro ate p«Aa — o a h o to  H3b

p — i ncpB. xaeHOBb. TaKHMb o 6p a 30Mb pascMOTplmie

4-xb BBimenpuBfAOHHBixb xHceab 9naepa npnBOAHTb Kb 
aaKJnoxeniio, xxo h h  OA»Hb H3b  xjieHOBb 6 e 3 K O H e x H a r o  
paAa E  He AtJtHTca Ha 3, 7 h 11. E .

2 .  Iipamici/i U3eibcmin.
(Poggendorff’s Annalen P. CXII s. 156).

r a c c ió  npouycT H ab raJiBBanHxecKiH xok b  xpeab  
pasptaceH H oe npocTpanexBO Bb T pySK t, h oaoS h oh  TeH- 
caepOBOH, oTb T pexb p a 3JinxHBixb SaTapeS: b o a h o h , co -  
CTOamefi H3b  3520 n ap b , /laH ieaeB ofi —  512 9JieineHT0 Bb 
T poB c— 400 aaeMCHTOBb, h  o x b  KaasĄOH n oayxH ab  Bb Tpy6 - 
Kt CBtTb, nOAOOHBlH CBtTy HHAyKlllOHHaTO TOKa; TO ecTB 
HaKaaiiBaHie Ha oxpHpaTejibHOMb n o a io c t , h npepBiBiryto  
CBtxOByio A yry, HcxOAamyio o x b  noaoatHTeaBHaro n oa ioca .

—  m cum  dkc . c m p .  153. A .  B c u c c z  H aiueab, x t o  tcm -  
hbih aHHia c n e K x p a , noayxeH H aro OTb, npoxoacACHia 
coaH exH aro CBtTa x p e3b  r a 3Bi a 30THCTofi K H caoxsi h  x a o -  
po<BHaa (c h lo r o p h y ll) , nepenihm aioT ca c b  H3MliHeHieMb 
ynp yrocxH ; a hm chho, crb yB eaH xenieiab yn p yrocT ii (c r y -  
njeH ia) yMCHBmaexcH pa3CTOHHie McatAy JiHiiinMii. 9 t o  
yMeuBineHie pa3CT0 aniH odHOcmopoHHee, noTOMy x to  Bb 
ToiKe caw oe upcMfl yB cauxiiBaT ca niHpHiia Jtmmi.

3 a d a zu  iipedjiaeaeMbin na  p a 3prbiueuie.

1 ) 4 (m a3aTB hxo coA epaiam e 6 e 3KOHexHBixb p«AOBb 
npÓH3BOAHTeaefi:

(2  4 -  a t) ( 2 2 +  « s )  ( 2 3 +  o s ) • • ■ ■ ■ (2 "  +  < Q  . .

V  ■ 23 - 2* . . . . 2" . . . (1+flj) (l+oo) (l-H s) • • . (14-o») • • •

a K - i
r  a *  :

4 (1 4- i)

cctb xpaHCixeHACHXHoe BBipajKCHie:

2 VI  +

2) IIoKa3aTB x to  BcaKaa nenpepBiBHaa <j>yHKpia F {x)  
yAOBaeTBopaeTb BbipaateHiio:

TAt:
,.s d { (b F(b)) 

lb F ( b ) p  =  ■ -

U) dl (a F(a))
i«f(«;r=—

.3) ^OKasaTL BtipajKem/i: 
,co ca

VIf e  4y’Cos b y ° - d y = j ^ / C o s  c ( / ~  - S i n  c \ J - | j e

„20 ca   _    . A

J e  4y’S in  b y 3 d y = ^ i / ^ { c ° s c  ^  4 " S in  c  | / y J e  
o
TA* n  c c tb  OTHOiucHie OKpyatHOCTH Kb A ^w expy.

4) HaflTH 3 HaxeHia KOHexHbixb cyMMb:

X X  T { k  +  i) T k~ 1T { k  +  \ )
^  JYk) I ' d  4- 1
»—o
i=k

\ k ) I \ i  4 -1 )  / ’(* 4 -1 )

i=* 1 
T A t:

T \k  -  (i 4- 2)) T ( k  +  i  —  i)  T l T { k  -  *) 
“ \ i  +  1) l \ k )  T ( k  -  2) ~ d n T { k  +  \ ) 1 ,

T {n  4- 1) =  1 . 2 . 3 . 4  n

5. ^0Ka3aTB cnpaBCAaHBOCTB paAa: 

p n " - !  —  (p — q ) . y  (n  I )71-"1 4  {p— 2 q ) . (n— 2 )" 1

r A t p  H q  COBepmeHHO n p 0 H3B0aBHBlH BCaHXHHbl.

<P-Zq) • ^ ^ - - V - 3)"-1 4 ------- = q -  -^(n-fl),

IlexaxaTB n o3B oaaeT ca B iu b h o  31 Mapxa 1861 roA a. l f eHC0P5 Cm"mcKni CoenmmiKZ u  KaeaMpr, A .  M y x u n

BIL1LH0 4Hnorpa*ia A. MapqHHOBCKaro. PeA aK Topb-H 3AaTcjiB M . r y c e e z .


