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B' OAHOil I,rn CBOHX q>yHAaMeH'raiibHblX paCIOT B ;A;4?oK BblCKa38.Jl 

/I/ npeAilOJIOl!teHHe O TOM,_ tIT O rapMOHHqecKall CHCTeMa KOOPAHHll.T 

onpeAeJiaeTCll. C TOqHOCTb!O: AO npeoClpa3o~aHHll nopem~a. IlpH _3TOM 
npeAilOJiaraJIV!Cb BblilOJIHeHm,IMH AOClaBoiti11:rn. Yciroi:rnil eBKJJMAOBOCTlf H 
HbIOTOHOBOCTH Ha npocTpaHcTBeHHoil ClecKoHeqHoCTH (BHe Bell!eCTBa) 
H H8KOTOpble ycJIOBHll rnna yCJIOBHil H3nyqeHHll. - •.. . , 

· YcnoBHll rapMoHHqHo~Tli ClhlJIH ~qnoJih30BaHbl,:A~3ilHll!Tei1HoM 1.2{: 
B npHClJilil!t8HHOM BHAe, a 3aTeM npeAJIOl!t8Hbl T .:ue :U01pi;epoM 131 ·11 >. · 
K.JlaHI.J;Oll!8M 141 AJill HCilOJ!b3OBaHHll B ToqHOM BHA8.,:YCJIOBHll A8 :UoH-
Aepa MOrYT Clh!Tb 3fiilHC~Im, B BHA~ . . . . 

. "· . . . ' .. ~ .. ,; · .. ,., ... ·· .. ,· .. •. 

0 X~(~~) =_L.o . (/=f ~flfo!~·)· ... : 0,·d-,'&=O;t,.}/ .. ) . . ✓-=} '"b~fl\'J . ~){ . . .. / ·•.·. ., 
-<S . . . . . . . · ... , .. : .. 'fi; .. : . . . .· . 

3A8Cb X - HCXOAHble npoH3BOJihHble .KOOMHHaThl, .')( .. -. rapMOHH-
qecKHe no onpe;i;eneHHD. ' . · · · · · .,-,. : , 

3aTeM B 'CBoen KHHre 151 4?OK IlOApOClHO pa3BHBaeT. CBOIO KOH
nenIJ;HD. Ero oClocHoBaHHe COCTOHT _l-13 ABYX _qacTeil. B II8pBOi1 qacn,: 
OH AOKa3blBae_T TecipeMy O eAHHCTBElHHOCTH j>eweH1rn:)na' BOJiHoBoro .. 

YP8:BH8HHll BHAB. (I) Iipll: HaJIHqlm PllAa y CJIOB~ll. }~- Cleho~eq~?,CT~Q 
HO TOJlbKO ;tna cnyqaa IlOCTOllHHblX M8TP.Hti8C~HX KQ3q>q>m:;HeHTOB 9"'.1'· 

. BnOCJI8ACTBll:ll: M.T.TOAOPOB yToqHll:JI 167 ycJIOBHJl: Te'opeMbl,. '.feM iie: ._· 
·MeHee 3Ta AHCKyCCHll IlOKa3aJia, qTo B ·oClll!ElM CJiyqae· npH npoH.3BOJib

HblX gJ..f Ta1taa TJope1.m o<tTaeT~a H9AOKa3aHHo~, ,T .• e., aB_JiaeTca 
rimoTeson. BTopaa qacTi, oClocHoBaHHll saKJinqaeTca B. AOKa3aTeJibCT

Be OAH03HaqHocTn rapMomh1eciwn cHcTeMhl KOOMHHaT c ToqHoCTbD 
. AO -npeoOpa3oBaHHll Jlopemia npu ycJIOBHH cnpaBBAJIHBOCTli. rRilOT83bl 

o eAHHC.TBeHHOCTR pemeH~l'I- BOJIHOBoro· ypaBHeHnn BHAa. (I).. . 
. Eonee A8Cl'ITH nei HasaA nonBnJiac1, cTaTLsi. Il~A.MimHaeBcKoro n 

A.r .PaMMa /7/ t B KOTOpon. AOKa3!lBaeTCSi Te~pei.ia 9AHHCTB8HHOCTH 

\___ 

AJll'I BOJIHOBOro ypaBH8HHl'IBll:Aa (I) B CJiyqae IlOCTOHHHl,IX rpaBHTa~HOH
HliX non~R,_ T._e. itorA".1 .• -0/2,i; gJ./3:_ 0 '~- -K~~aJIOCI, Clu, 3Tll:M . ·. 
ClliJI AOCTHrHyT cyiqecTB8HHhli1 nporpecc B oCIOCHOBamrn KOH~enIJ;Hll: 

. 4?oKa. BeAl> K 3TOMY cnyqairi ·oTHOCl'ITCl'I T8.KHe ll:3BElCTHble':roqH!,18 peme

HHl'I ypaBHeHHR OTO, KaK weTpPIKH illBapumHJil>Aa, HoPACTpeMa - PenccHe
pa, Keppa. Ho TeopeMa eAHHCTBeHHOCTll: 171 AOKa3blBaeTCl'I npH 

\ ~;-,Wk~~il y~f';l:mt 
1 ~•-·--"\'••· i,~,.rc,·"'"_,._f,:-"":l: l :·, ,-,.-~. r.q,_I',., A1·.-~ .. •~,...,_,.,_, .~, ! 

~nHOTEHl. . 
--~.,.-!:-~ -



Bb!JlOJIHeHlUi iteJiort> pH.na ycJIOBll.lil, KOTOpble He TaK nerKO odo3peTb • . 
Il03TOMY odpaTII.IMCR K caMII.IM pemeHII.IRM. 

. 3HaMeHitTaR BHellIHRR CTaTl14eCKaR MeTpUKa I{.lllBapl\llIUJlb,ll;a 
B ccpepIB!eCKUX npocTpaHCTBeHHb!X KOOp,ll;UHaTaX MOlKeT db!Tb 3anucaHa 
B BU,D;e 

• do"=O _ ~ol.,,1,~J'- j ~~ -l-(c1.e'+ t;;o2Mt~) . •. (2) 

. . .,.· •. '. ,. ·.f ', . . . . . \ •. .. 

TpedoBaaue cooTBeTcTBII.IR c Teopueil HbJOToHa npirno,n11T K TOMY; 4TO ·• 
J.-= G-~- , 3,ll;eCb _ G- - HbJOTOHOBa rJJamrTal\UOHHaR noCTORHHaR, 
M · ~ Macca 11c-rci4H11ita; c - cKopocTb cBeTa. "Pa.n11antiiaR" · 

·. Koop.nmiaTa .P 3,lleCb Bb!dpaim Tait, 4To lTij ecTb ,llJIUHa oKpylK-
. HOCTH C l\eHTpOM B .Ha4aJie KOOp,ll;HllaT. B' HHTepBaJie (2) npM coxpa..: 

HeHHJ,I CT8.Tl14HOCTU l1 ccpep114eCKOil Cl1MMeTpl1!1 OCTa!OTC/l B03MOlKHOCTlr' 
npeodpaaoBaH11!1 K. HOBhIM Koop.n11HaTaM . .t,;.t{f) 11. (11ni) . .f =.P(.F) . 
B ,llan1,1:1eilmeM,dy.neM noJib3ciBaTbCR TaKiiceaan11c:i.10 cTaT11iiecKoro 
ccpep11qecK11-c11MMeTp11qHoro irnTepBaJia B od!IleM BH,lle 0 

'd1 'L · v7'Z)(c dt)~ f'-6) d'Z-~~ Jl ¾)CJe,?-1;i#d'f2) uh 
'.., 

no Tpa,llHl\HH ycJioB11R rapMoH114HOCTH paccMaTp11Ba10TcH He B·Koop.n:11-
HaTax c-l:../f\ 0 1 If , a B "11piIMoyro.11bHblX~ no4TH ,lleKapTOBb!X" · · 

( 'i:epM11HoJior11R J.~pei11HI'epa ) Koop.n~aTax, X 0= ct , X 
1 

:= 

-:=.f..t?n.8 f:,(;jf_, ~2-.7 _p.rin,0 J!.t'n'f, X~=j7·~0, B_ KOTOpb!X mITep
Ba.JI lilBapl\llIJ,IJ!b,lla aan11meTCH 

d/!e-9r,dxW-.P-:},il1:)~j~,{/Jf- ~~,Jdxitx; <•> .· 
3,lleCb Ha,llO C411TaTb. i~ ~ (i,1,.;_ i:1.;-g); R ::/cu,l~J;> _; j_ • . 
Terrepb llO!lhlTaeMC/l COBepml1Tb nepexo.n; K rapMOHWieCKHM KOOp,llHllaTaM 

X ~ (noCKOJlhKY XrJ=C-t c·or'JiaCHO (I) yY!..e rapMOH114ecKaR) rryTeM 

X
--c ...... vi.,i(z) .. ·t =. ~-~· -· .. 

-I' --c._ , _vxtxt •. (5) 

:3aMeTHM, 4TO • 3TO rrpeodpa30Bairne He TOJlbKO He JIOpe!ll\eBo, _HO ,D;aY!..e 
11 He_ mrnellHoe. B cooTBeTCTBYIOJJ111x c¢ep11qecK11x ·Koop,ll1rnaiax o·tie-•· 
BH,ll;HO 3!0T rrepeio,ll COOTBeTCTByeT.11p~odpa3~BaHl1IO... . . ,, 
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t..-== -1::., e ~ e , 'f ~ 1f, z.. == z (rJ ~ · (6) 

B HOBblX Koop,D;HHaTaX II.IHTepBaJI (2) np11MeT BJ,l,ll 
, • 1. .2, ' . .· . ' 

d1 1--1J.-f1 )"di)2,_fdf{-i)I tl'i - r!J✓.-z.)/rb)~1,1l0 J'f'~- C7) 
{:-1 .f("t) ~- (d;'"t- / A - J.J. )' l' ~' . . ) 

. ' .L f('t) 

a II.IHTep~~n (4) - Bll.l,ll; 

,.,d :J._/4 - lJ. \,. t+/·_ lriz>(£ +f1l'-t:t -1 )~,_ Xg7c&._ 'clxK (s) 
1 - l2 . j('l.V~' -.J ~ L 1,1{ { i·t_..2..l:f '/¥J ' 

. v ,.2. . d . 
O:dl,-ta __ pp .f'= .f{?.). 
d. ·. <lfv - 7.v ) - dz 

IlpH 3TOM YCJIOB 11e COOTB_eT CTBHR C Teop11eil HbDTOHa TpedyeT 

,l .f'(-z> -1. .,, . -- Q::) , fl't..-- ) (.,. 
.. (.., . 

(9) 

YCJIOBHe rapMOHl14HOCTl1 ,Ue ,llOH,D;epa (1) npHBO,llHT K ypaBHeHITT) Jie
lltaH,llpa ,ll;JIH <pyHKl{J,111 _ '2.(j) , odpaTHOil K f ('r .. ) : 

j; ffe9:..iJ_J)~;(f1-:-i 'Z.(f) == 0, 
(IO) 

odntee pemeHne KOToporo 11MeeT BIi.i.It 

:it,p) · cj(!.-1.)+cta(I~1J, ~{'r)= 't~-1, c11) 

r.ne · _ CJ. {J._) H ½_{.l) - KOHCTaHTl,I l1HTerp11pc>BaHHR. TaK K8.K cpy~°i1t11H 

' Q {.P~-i) 11p11 .f'/.t"? a, Be,ll;BT c~dR KELK f{;J.t ' ycJIOBHe (9) 
Y.llOBJieTBopReTCR np11 Bbldope. C1. -::J.. H npo11aBOJibHOll C,;t. ,D;JIR np11:-
Be.n;eHHoro BHemH~ro pemeH11R. 3To pemeHne ,duno BnepB1,1e Hail.neao 
JiaaiiomeM / 4/. HaqirnaR c cai40ro Jiaaiioma, a aaTeM H.Poaeaa 

181 
11 

'POKa MHor11:e aBTopbl n?nar'an11 _ C,t = 0 ff ctrn~a.n11: Bbldop <!~-::/: 0 ~e ·. 
(pl13114eCKHM, ITOCKOJil>KY B.3TOUCJiy4ae odnacn npHMeHHMOCTH rapMo-

. . ... . . ., ' . . . . '. . 

HHileCKHX KOOp)J;J,IHaT HeCKOJibKO yxe, 4eM HCXO,ll;Hi,iX WBaplUIIHJlb,ll;OBb!X 

. H OTCTO_II.IT 4YTb 'aJibme OT mBaprun11Jib,ll;OBOll' oco6eHHOCTH npH .9:~J.. . 
B Hamen pa6oTe . 9/. no.n;podHo. ifccneioBaJicH''aTOT Bonpoc. Eoee Toro, .. , ... ,_ . ' ,·· ' . ' . ' 

' 3· 
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B paC!orax pa,n;a aBTopo~ 1/lO/, paccMaTp1rnaB1nHX. n~1rnoe (BHyTpeH.:. 
Hee, "curnToe11 C BHelllHHM) pellleHH'e sa,n;aqJi 'i rapMOHHqedKHX Koop,n;w
HaTax, IlOKa3HBaJio_cb,_ qT_O .. "e,IJ;HHCTBeJ!Hl:ltt" BHC!op C.2 == 0 He Mor 

· C!HTb mm ricno.nb30Ba~~- a KOHCTaHTa·(napaMe~ir) c;_ ;:j:. p ?a~a·BaJiaCb 
napaMeTpaMH ueHTpaJibHOro TeJia (paaM.epaMH, ,n;aBJiemieM li T .n.). 

UTaK, ,IJ;JISI BHelllHero pellleHHR sa,n;aqH illBaplUllHJ!b,IJ;a B cpopMe 
(7) HJIH (8) B rapMOHHqecKHX Koop,n;HHaTaX UMeeM o,n;HonapaMeTpHqecKO~ 
ceM·encTBO: ·pellleHHll ypaBH eHHll rapMoH11qHocTiir · . 

· ~-~ ; 1'{_/~L_; c~'(2;f.~}j_·~~ { ~ 1·{_·. 
. . 

(12) 

BnoJIHe aHaJior~~H 6-~ Il~JIO~eHHe l1MEl~T~R /II/ E cnyqae BHelllH ero 
pellleH11ll ypaBH8HHll GttHIIlTellH'a 11 MaKCBBJIJia ,JJ;JIR .ToqeqHoll MaCCH .•/VI. 
11 :rneKTpmecKoro sapa,n;a e , I<:oTopoe B ccpep11qec_KH:it: Kocip,n;11HaTax 
11MeeT Bl1,ll; (MeTpl1Ka Hop,n;cTpeMa - Pei'lc;cHepa) . · ,., 

.. · ' 2-1 . . .·• 

d~~~~-~.l+;:)ccdk)~-~-T+ :~) cis\ /l[c{e1+~~~J<f~ . '. 
. ·',': 2, ,:, .'··· · . · ,,-:· ' .• , ,· ··.•·(13) 

J_:::: G-M S:2.= Q.!.. .e. - :rneKTpwrnc1rnn sapR,n.. 
. - c2 ' :- C 'i :J . ' . . 

) ' ; ' .. . 

B npaMoyroJibHHx, noqT11 ,n;eKapToBHX ra.pM01mirncK11x Koop,n;imi.Tax 
HHTepBaJI np11H11MaeT aHaJionqHHll (8) Bl1,JJ; .. , ' 

. f : . • ... 

d~~4_-.2J. +.: f-2.._._.-)1edk"~-/(irJlc. + __ ( Y
2

.'l}_ · . .:.1)_xlx_qdxV/(14) 
~ f(-z) '.y2(7) I.': "· J · z.l L ~i l.f~Up+f.2. •/. tz.7l.~ ·' 

r,n;e·· onaTb\11MeeM· o,n;HonapaMeTp11qecKoe C.tiMei'lcTBO ·pelll·eH11n ypaBHeHHi'l 
rapMoH111-rnocTu, ,Ko:roph!e :1/~TOM cnyqae ,n;a10T JJ.JI!l cpyHKµiu · 'l.{.f )·. ,; · 

' J_ ·,~ ~ · . :f\ cC~lj)]., ·. . ( ). O · .,· . , ·. ·•. 
. -- \'..f ---~~ +f )- elf - 2 tt f- . =' ' ... ; . '. " . . (~5.} 
ctr-•. ,,, ·, ' .. ., . ' •, ' 

c Yll~TOM, ycno1ma: COOTBeTC~Bl1fl' T:eop;i~ Hb!OTOH~ (9).' HMeeM: . : ·· .•. 

·:• _·-~i·=. :rf_· ~)·\ .. _·_-~·-'+•'/'(r;.61_. J_.;.,)_:; ~Jo. 1;,,t+j._· ,1.1-,..£( -i . :).--_ •' .·. ·_ .. ·-, . . ; .· 
... Jl .. o1.. L~. q -~ vn. 

1
-1 1 >E . (16) ··' ... ·• •. ,,.·; •"- ·":-v-J.---:-t-' .. '.•'f.:.J:: ✓Ji._f'.z,:,)"'- '. . 

::: \.::·-'. :: ::: :::~~/·:·,,_ "'."~1::/. :rJ.:"·: ... ;~it; :-·:: ··: ::.. __ -
'l = Bi(f-J.)+ .... V~-12G.!-Rt)/:,,. - 0i·u:lr.1. 11 ,+1) J<f · ·. 

. JI \\<£ :...l.'l. , (} t: -J'l. } ) (17) 

4 

~ 

~ 
,' 

~ \1 

IJ 

,v ·, 
' 

t ~ _; 

i 

t -~ J-.1 + ~J.)!i ,', - . ol_= f, _ (18) 
. {J' . ., ' ' 

Cxo,n;11an .cuTyauua HMeeTca B cnyqae MeTpHKH Kappa, KOTOPYIO sa-
. IlHllleM B KO~p,JJ;HHaTax Eo L:i epa - iiirn.n.KBHCTa . •. .. . 

. ' '~ . ' ', ' . ' . 

·d!/
1 

- (i ~~~'l_)dA:2.-12dn?-f2 J-~ 2
.- _ ·· _ ::: •. , . · ~": · .; 

. -('L~+a.~+~~tz.ti2~~20)~n,2edr2~ j!l't ~ !,)cre0Ji~~~ CI9) 

il.. =·'l.Q.+a_2c~26>, . .Q =.'t2.½t:--,V,'Z, . C :: i. .·, 

B paoore 112/ BHC!~pmn~R ;OOPJlHHaT~ ·:X~= t= / x 1= ~(~~)Cei~, 
x2 ==li(~0}Si~'f, ·x::,= /{\e), KOTOpHe dy,n;yT rapMOHH'4eCKUMH, eCJIH 

,, 
BHnonHeHo: .. _ 

1J-i(6'6,1:f)+ ;~
0 

ce(s:,~'0i0f)- o/ 
· r?\ J .... r., 0)+·, 1 .. ',\ (~· 11'1 o)_(_1.. . a~) J 

<,-z. L'-.) V·z.h Si11e ,Ve ~"1 
i; '& h . litti~0-z;-1t==O_.:: 

(20) . 

B pe3yJ!l,TaTe IlOJiy4eH!il MHoronapaMeTpt14ecirne ceMe~CTBa pelll0HH~ 
:3TlU ypaBHeHH11. Hanpm,iep, B CJiyqae/o..{<;,l ( ,n.anee f<=:/J2.-a_J...., 
(r'?J.± ,...._) 11Me_eM •.· .. . _._.: : _ . 

I .co . . . . 

{(\it-)·-· au+('t.:"o!.J.tis e. +?;
0 

€e·Qe[114-J Pe(&ne) > 

•~ C\ fl)= r~~"-·_Jl_ · :'l~ \lftr-1.)St~e+_ Q Zdit-(~~-qP.\.tjJ--t- (21) -:-:l?r ~'lo£ ,+Jjf . . ·.· f'-·t=.t . r. '1./"'-} e. ~ . 

+ a~f r-e,, ~=~ ;lf ~" Q+ ~ E ,q, <J',"t-;7 r.i~•f, 
.. . ·. :l . ·. .. ' . . . · .. 

3,JJ;ecb·t Q H'.f'~ ··- IlOJIHHOMH H np,1coe,n.11HeHH1rn IlOJIHHOMH)lelK<'lH,npa, 
) ·1 il ~-1) , 11 

a·c;;p~ ('t-<) H K:e (u) -.,neklCTBHTeJibHble IlOJIHHOMH CTeneHeihc .. 
H . .e- i no ,1-(_ : ; .onpe.n.eJI.fleMble H3 COOTHOllleHUR ,IJ.JISI rimepreoMeT-
pH40CKOil :cpyHKUH:11 . F · ; . 
· •,r(;.+e+-LY. / . _.· . - ·t1J: · -fe.-11 

. . . . Ft-.e.e-,.,1.>..+l;u 1=Pe (1-<).1-)..'K'e ri,). 
r(A+-i) · ·. / ,, :; · · · · ·· · 

5 
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ABrop orMetraer, tiro 3TH rapMOHHt1ecKne KoopAHHaru ·npirnem1MH B. 
· HeCKOJibKO OoJiee J3KOil oClJiaCTH, lleM Hcxo,ll;Hlie. 

BMecre c TeM,H3BecTHli n Koop,nn:HaTii JlHHr Xao-raHra /DI, 
· npnMeHn:Mue B oClJiacTn, cooTBeTcTBYK>lllei\ n:cxoAHoll. (OHH :so_cnpoH3Be
AeHu Tane B padore 114/). ::i;n Koop,nnHarn - aecnapaMerpl'!t1ecKi1e 
n noTOMY npn:HnMaKJTC.H pa3HliMH aBr.opaMn KaK "eAHHC'l'B8HHue ". B 

. xo .L X1 e X 3 3TOM cJiyqaq Hall,ll;eHli rapMOHHtl ec~He KOOp,D;HHaTli .. -=: ~ H , X J 

c noMOlllbJ) npeoOpa3oBamrn ··· · · • 

x1 = x = /t_r_-J_,)'l+ a_t' ~11,e co-s['f~ Pf'z)] 
Xi=~-= -/(?...--:J./--+a!- 1-i-ti9 sirv[tf~~{~il: 
x3 =1 = {ii-J)~s e, . · ·· 

,;,:..{'Z) =~Joo~ d..2~ 
~ . ~ . ?.- A (A +..t.!i) ' 

n npnBe,neHu .HBHlie BlipallteHH.H AJI.H Bcex 

.. - ~i-.1!li +a:i1. 
. ~l)O - -.!-_::;:~.:....:.::....=..;_;_ 
. ' . ' -f..( fi.: +J.)9.,+ 0:"1:2 ) 

gr(x6) HanpnMep, 

9o:s - i 0:-.l:(v'f+..l)~3/!l{x1t-~i) 1- ·. 

[{ '1:f+1.)~+a.2:r::2.J~1+ci2:~({..-,1..+a.2)(l+a'j ' 
'· • ' j, • 

'~ =-1 (x.~~~i---0-i+/_x'L.t-~2-1>;/-_;_a_~)'l,+l(a_'l.9;2
1

• 

OOpaTHMC.H reneph K o,nHoMy n3 odoOmeHntt OTO - reo£HH 
H.A.qepHHKOBa C ABYM.H CB.fl3HOCT.HMH, HO 0,ll;Hon MeTpHKon1 51• 3ra 
OO!lleKoBapHaHTHaH:reopHS! OuJia C03,l{aHa C rJiaBHOtt ueJibll - HallTH 
oO!l{eKOBapHaHTHOe oOoOll{eHHe 3llHmrei\HOBCKoro TeH30pa 3HeprHH-HM~ 
nyJibca.rpa.BHTaUHOHHoro IlOJIH. B Hett reHsop 3HeprHH-HMilJJibCa 
HBJIHeTC.fl qiyHKUHOHaJIOM BTopon CBH3HOCTH · ~~ • PaCCMOTPHM re
nepb BapHaHT 3TOtt TeopHH (B CTarnqecKOM CJiytrae), B KOTOpOM 
qJOHOBa.fl CB.flSH,OCTb BliOHpaeTC.fl paBHOll CKOOKaM KpHCTOqlqleJIH' sa,na
BaeMflM MeTpHKott 

d1J!l=@ vcf.;."-J,xV =(C clt/-'-d'l-9,-f d. ;)9rJe~1,ilC0cfrJ,(22) 
· r ;f; - KOHCTa_HTa JioOatreBCKoro, · 

6 

··•1\_,. w· 
1_d: ,· 11, 

r,) 
}J'.· \; 

) 

i 
.i 

raK trro ee rpexMepHa.H tracTb ecn npocrpaHCTBo TioOatreBcKoro •. 
llDdoni.rHo, tJTo B noM cJiyi:me if3 ypaBHeHn:tt Teopmt aBTo:i.!aTHtrecKH 
CJie,ll;yer Y.CJIOBHe 

d, (VJ{,~)...:. FVf a{~ 't ;_. 0,. 
d~ F - ~ · 

(2J) 

HS KoToporo npn -k.:-➔.o0 , ro. _ecTb B eBKJ!HAOBOM ripe,neJie, cJie)l;Jer · 
YcJIOBHe rapMOHHtrHocrH ne ncrn,nepa~ 3HatrHT, ycJioBHe (23), :oao011{aer 
ycJioBHe ne JloH,nepa H orJI11t1aerc11:· oi ~ero eme Tau~ trro siBJI.Herca: 
CJie,ncTBHeM BapHaHTa caM_Oll reopHH. B ,naHHOM BapHaHTe reopHH 
H.A.lJ:epHHKOBliM OuJia pemeHa BHeiaa.H.H rip.oOJieMa· Il!BapumHih.iia HIIOJiy-
qeao ( t1acTH·oe) pemean:e B cqiepHt1ecKott 'cncTeMe KoopiHHaT ·· ' 

. ',."' .. .. . '' . ' "'· ' . ' " 

cl~•=~ ::: :5 ~J.f /=-t;t Jr k'- P'0 2;~~&1-J.·,_'eJ~ 
. 1c, ' ... 1C- .. ' . ••' ; 

,:,.. ...... ··•.·· ·,· (24)' ;,}., A .. •. .. , . . . 

P= ·e-ic: i. ,J .to2.._ G-M =~== J.... - -
- ·• ' ' :J.. ~ -Y- - :k.c.2.. ""'. k.. =- le : ' 

Koropoe npH · .. ,k--co n~pexo,nn:r B HSBecraoe pemean:e Il!BapumHJib,na 
, B cqiepntreCKHX KOOpAHHaTaX, COOTBeTCTBYDlllHX rapMOHHl.leCKmi KOOp-
AHHaTaM · x0-==c:t, ~4== 'L.¼Lty&·c.e-!'f, X~='l-M,11,ij~lf) X!.=-'ZCCj0 
(Jlaauow / 41, P03eH/B/, ~OK 151) • EcTeCTBeHHO, tlTO "00lit1Ho!,l" 
rapMOHHtleCKOll CHCTeMH ,ll;JI.fl (24) HallTH H8B03MOlltHO, ecJm TpeOoBaTb 
YCJIOBHR COOTBeTCTBHH C Teopnen HhDTOHa Ha npoqpaHCTBeHHOll Oec.:. 
KOHetlHOCT:11, TaK KaK noBe,neHHe MeTpHKH (24) npn t-+'00 OTHD,IJ;I, He 
Hl>llTOHOBO. TeM He MeHee ocraerc.H Bonpoc O !3~HHCTBSHHOCTH peme .... ' 
HHH (24) • IlocKOJlbKY TeopH.H 0011{eKOBapHaHTa, nonuraeMC.fl HCKaTb 
npeoOpas~Baane tz.= 'l.{1-.), 'R..= 'R('?.} K HOBHM · cqiepnt1ecKHM Koop,IUI-· 
HaTaM. IlpH 3TOM HHTepBaJI (3) nepel~eT B: . 

d12= V(R-){{;Jt:)~- F(P.~J~2,-J<-~)(~9+~h,~0dtJ.2)~ .. 

·· v-;P..) = v [j<R-)] f={R) = FL'2CR.fl Jt(R.)=-'ll/)rR->]) c
25

> 
l' > . / .. 

H "yCJIOBHe oOo011{eHHOll rapMOHHT.lHOCTH" (23) npHHHMaer BHA 
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o, (26)-

1vm, 

'¾,(~~-)· :_ vf=-jtk.d¥ t-;:: ~ - - _· 
raK KaK ,n;nR (24) VF:= VI="= i_ > 

cL fv'-Jl1cl.R.("t.})·- ,k~·.UZ.('-r> =- OJ' 
ct'7..l' . -z. - -r-

H .HaKOHeU, . ' ' ·- .· ' . ' . ' ,' ' ' . 

. tt~f::.,lrcli_ -~-cl:21)-iRr~_ >7_ -i~J-Rr-,>= o. ·(27) 
~ c(;?.. l~. ,Jc,_ -1c. d".1- J -k. 

' ' 

HelicHo, MOJ!CHO nH i:ieuiwh, no ypaBH8HHe TOtJHO aHa,'IHTvltJeeKH, 
HO MOJKHO nomnaTbC.fl Hat:lr:11 (Iiropcie) • iiHHetlHci;..He3aBl1ClfM08 perneHHe' 
7{{"l.) npH 'l~OO-, Il0°CK()JlhKY (nepBcie)· perneiiHe. R.(-r.) =-'C 3,n;eeb; 
OtJ8BH,ll;HO 1 : HM88TC.fl H COOTBeTeTBJeT, TO)K,ll;eeTBeHH

1m.1y npeodpa30BaHHIO • 
. 

1 
• AHa.JIO;H~Ho· eJiytJaIO oiO' ay,ieM':IicKaTb ria,n;aIOll\YIO. np11 'Z_ - o0 . 

qiyHKUHIO ~('?..) · H odo3HatJif~ N:clt ~ . B 3TOM np11dmrn:eH11H 

ypaBH eHHe (27) npHHHMaeT BH,ll; 

i. '1. "- l·-re-~+-: e-~ -- ~ K-__ ) ____ d er~>1 - ~ R(i:> +1+ J<..3 + --
z( c{--z_. l 1 I'-: ' ' - ,,{. d,-z . J - <,C 3 1c:i. I "} . 

H MH noJiyqaeM ero perneHH8 B BH,n;e dHeTpO ydHBaIOmero pR.n;a 
. ': ---. 2,, ·•·· .. '-f'Z . . .. " - (,•z. 

_ R.('i} ==A L(f r--+~+N}e- -r--t-(lf;s')e- :,,],k=Ccn~t . 

TeM eaMHM yeJIOBl18 eOOTBeTeTBH.fl 11eXO,UHOMY perneHHIO _ (24) 
np11 'l. :-'!:r. e,o BHnoJIHe_Ho (qiopMaJibHO oHci eKpHT o B nerroJib;oBaHHOM, 
yenoBHH FV= 1. ) , ·· 11 MH HMeeM o,n;HonapaMeTpwrneKoe eeMetlcTBo: 
rapM~Hl1tJ ee~11x e11eTeM Koop,n;11HaT B odJiaeTH _dOJibillHX '2:..--. • CJie.rto-
BaTeJibHO, (no M8Hbrnen Me_{)e _B 3TOtl odJiaeT11)' KapT11Ha aHaJIOI'HtJHa 
CJJytmIO ll!BapUUI11m,,n;~ B OTO• IlpH 3TOM B" ,ll;~HHcin -Teop1111 np11 npeo6pa~_ 
30Bamrn Koop,n;miaT BTopa.fl eBH3HOCTb I KOH8tJHO_, dy,n;eT rrpeodpa30BH-
BaTbCH C 00TB eTCTBYIOll\11M odpa30Me' 

Ta1ur1v1 odpa3ou, · onHTb -np11xo,n;11M. K Birno,n;y, tJTO. KoHuemurn · 
- '±'OKa O -8,ll;l1HCT,B8HHOCTU rapMOHl1'-IeCKl1X KOOp,ll;HHaT TpedyeT ,JJ;aJ!bHElii-

, ,- - ,- . .. .., 

rnero yT0 1-m eH 1iH. 
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