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I. PaccuatpHBaercs aeocodoe npoexTH8HOe xounnexcuoe anreOpaHqecxoe 

uuoroodpa3JIIe W , ,,{_._,, .. , .. VI= n • Hccne,Jtyeu coocrseHHoe oroelpaxe

HJIIe j; W- f i t r ,ll.e ~ p 1 
- KOMDJieXCHaB npOeKTHBHaB fiPBMaJio llpo

Odpa3~ TO'IIeK t f pi Ha30BeM CJIOBMH paCCJIOeHHB /· .t-t == f -1 
( t ) o 

llpe,ll.nOJJOXHK, qro noqru see CJIOH paccnoeRHB t Oy,11.yr HeocoOHUH 

HeDpHBO~MHUH MHOroo0pa3HBMH pasuepHOCTH n-1 o HueeTCB JIHWh KO-

R8'11HOe QJlCJIO OCOdHX C110eB t COOTBeTCTBYiliiiHX TOqJt8Jf t '· , t 5 t 

t, f p 1 
t XOTOpHe MH dy,~teM Ha3HBaTh !tpHTHqeCKHMH roqKaMH npBMOH 

PJ • CJIOJII F. = ~ = f .,( t ) , ::: 1 5 uoryr Huen ,aooelme 
" ~ / ) ) 

roaops, npoH3BOJJLHHe ocodeHROCTH. MoxHo paccuorperh oroOpaxeHHe r: i W - U ;:: } __. { p. 1 
- {j t.} J O'leBH,IUIO t 3TO peryJIBP

HOe rJI~XOe COdCTBeRHOe OTOClpa•eHHe. TeopHB X.XHpoHaKH D03BOJIBeT 

CBeCTH OnRCaHByD KapTHHY K tax Ha3HBaeuoH CTaH,II.apTHOH CHTyauHHo 

lleuua I. C~ecrayer Heocodoe npoextHBROe anreelparqecxoe 

MHOroodpaaHe W , ,.(""" W = n.. , H coocneuuoe perynspuoe 
- ~ f L 

orodpaxea11e f: W - P raxoe, qro 

I o BCe CJIOII paCC110eHIISI f t 3a HCKJ!DqeHHeU 
- -' 1 

CJIOeB I; ~ f . ( tJ 
I 

~ ~ ·f . 

. , :t.., = 1 ( t -s ) , r ,11.e t 1 , , t. -s - re •e 
L 

TO'IIKII npSIMOI p t 'ITO H paHLme 1 BBJIBDTCB HeOCOOHMH HenpHBO-

,JtHMHUH no.~t MHoroodpaaHa/'1..., W; - ~ 

2 o OC00He CJIOH .;::, , J.;: CBB3HH Jll HUeDT 11HIIh OCOCleHHOCTH THDa HOp-

MaJILHHX nepeceqeHHH; 

3. HMeeTCSI peryJJBp!fHH COClCTBeHHHJI MOptllH3M y'' 11\1 __, W t orpaHH

'IIeHIIe KOTOporo BBJ!BeTCSI dHpery11SipHHM MOp¢H3MOM 

'f': tw-u.~} ~ fw-ur:}; 

4. MOp¢H3M .j'; l ~- U ~ } - i j> i- l) tj BBJI.118TCSI 

3 



C00CTBeRHHK r~~KKK; 

5. xsa~ar oroOpaxeaHI 

w-u; rt · 
P'- V t 

~ w- u;. 
ti 
~ P 1

-Ut; 

BB~fleTCfl XOKKyTaTHBHHK; 

6. OTOOpaxeHBe '..f TaJtOBO, QTO OCO<!HI C~Oit ?. IIHOroo6pa311fl W 
oroOpaxaerca ua oco<SHI CJIOit ~ worooOpaaHa W , npa11e111 

:JTH oro<SpaxeHJISI y1/: f. ~ :r;_ , L :: 1J . J J , flBJiflllT-

ca C06CTBeHHHMH peryJispHHKH OTO<SpaxeHBflKHt o<SpaTBHe It XOTOpHK 

SIBJiftllTCfl KOHOH~aJILHHKH npeo0p8.30BaHHKUH B~OJIL fiO~HOroo<Spa-

3Hit T • • 
~oxaaare~Lcrso JieKKH npawo cne~yer aa reopeKH XBpouaxa o paa-

pemeauu ocoOeuuocrel [ :1 J • CYIIIeCTBeRHHK npH 3TOK SIBJISierca soswox

uocrL ycrauoBHTL csaaL we~y rpynnawH rowonorHI woroo<SpaaHI VV u 

W J rOKOJIOrli!H W BHpaxallTCSI B RBBOI ~pye qepe3 rOKOJIOrHH W t 

a raue roMOJIOrHH no~oroo0pa3HI OCOOHX CJIOeB ~ J .• 1 1'-s t B~OJIL 
KOTOpHX KH npOH3BO~HK MOHOH~aJILHHe npeo6pa30BaHHRo ~eiCTBHTeJILHO, 

eCJIH B MHOroo0pa3HH V\f npOH3BeCTH MOHOB~aJILHOe npeoOpaaosaaHe 

B~OJIL uexoroporo uenpHBO~oro no~orooOpaaxa M , c..{.,_ Me M = 'Z- , 
- I 

1'1 C t, , TO MH nonyqo KHOrooOpaaHe W t 6Hp8.UHOHaJILHO 3KBHBa-

JieHTHOe VV H raxoe, 'ITO Oy~eT CYIII8CTBOBaTL BCil~ perynapHHI KOP• 

!~Juaw ,.( · W '_, W , npHqew B W' neur no.llllaoroo<SpaaHe D 1'1 ; orpauu-
' I ' qeaue ct W \ ~') t'1 - W' 1'1 Oyxer oxperyJispHHK wopll!Hallow, a wop-

:llHaM J · i)h - M Oy~eT paccnoeaHeM H~ 1'1 co CJIOell xowneJtCHHK 

npoeKTHBHHK fiPOCTpaHCTBOM paawepHOCTH VI..- 1-- :1 o IlpH 3TOK, oqeBH,It-

HO, 

4 

~Aivt. 
[ %] 

H ( Dr'1) ::: 2 ltA-vv~ 
f' J :0 

1-1 (' ) f- ~ J 1'1 I 

[~J 
~t?-J Hr {w') ::: 1-e~ H (~v) ·-r L Zc>v>1.i< 1-1 _2 . ( r-1) 

(' j =v r J 

( cwoTpH, uanpuwep [ 3 ] , [I()] ) • 
Taxuw oopasow, saAaqa o rowonoruqecxow crpoeuuu paccnoeaua VV 

B H3BeCTHOM CMHCJie CBO~TCR K sa~aqe 0 rOKOJIOrH118CKOK CTpOeHHH pac--CJI08HHfl VV , OC06eHHOCTH CJIOeB KOTOporo HKeDT THO HOpMaJILHOro ne-

peceqeHHRo 
1 

PaCCMO'fPHM H8KOTOpyll TO'IKY t E p t 0JIK3Kyll It CHHrynapH0£1 
0 

TO'llte t ~ o Tor .zta, Kalt lii3B8CTHO [ .~ J t KOXHO nOCTpOHTL OTOOpa:reHHe 

:z· ~ ;-0 ~ y 
'I 

uaaasae11oe perpaKUHeH ueocoooro enos ae ocoOal, H oroOpa:reaHe 
~ - "-

G.: .fo ~ J: . 
aeocoOoro enos ua ceoa, coorBercrBy~ee oOxo~y TO'IKH to no oxpyx-

HOCTH C ll,8HTpOM B t ~ npOTHB qacOBOH CTpeJIKHo 3THM OTOdp~U:eHHIIM CO

OTB8TCTBYilT MOp!IJH3MH rpynn rOMOJIOrHI: 

't." Hl'i ( ~) 

e · : 1-11f c ;: ) 

-· 
It 

~ /i~ ( i;) 
I 

-~ H*(~) 
fl)(po oroOpaxeHHII ~: Ha3YBaerca OOH'IHO JIOKaJILHOI (cOOTBeTCT-

ByDme£1 TO'IKe t. ) rpynnoR 

ne!f>merD,a: L ~ = k~ t i: 
HC'le3allmHX ll,HKJIOB, HJIH JIOKaJILHHK IIO)(yJI8M 

L' = /<.c-z.. :Z' c H ( ~). r p r 
MoXHo ~aTL reowerpaqecxoe onHcauae JIOKaJILHHX acqesallmHx n•x-

JIOB, cne)(yfl C .Kneweucy [ -t 1 , f 3 ] • OcoOal cno£1 ( RBJifl8TCR 

oO~eAHReaaew KownaKTHYX aeocooax no.lliiHorooopaaHR V\1 , nepecexan

~axcs rpaacsepcaJILHO: 
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J ::: X, U X .i. (j , V )< r~ . (1. f. i11-
1 

npKqey nO)tMHOrooelpa3He xj H»:eeT xpaTH~CTL ~j A ~ • Pacc»:oT-

pKM KaKyll-HKCiyJtL Toqxy ,i f X J , rAe X J = fl X · J c: t -1, .. 1 t~1.J J f J J I 

IIOEHO BHCipaTb JIOltaJILHyll rOJIOMOp¢Hyll CJICTe»:y ltOOp,ltltiRaT ( :l, . 
1 

Z!"') 
"'""'- I 

B OltpeCTHOCTK [,(_ 1: 3TOI Toqu Ha W t TaltHM Oelpa30llt qTO ypaa-

HeHKe ~f) L{~ Cly,JteT K»:eTL BK,l!; n zJ""'i= () • a ypaBHeHHe ~- 11 L.( 1-
J (J . - 'j--1 

BK,l!; n z ""'J - t - t 0TCil,l!;a ;: ll u l -:::: -s )C.. K 
J~J J - 0 ' ' 0 J 

r.lle 

!1 = i (l,, ., z.JE -~ IJ u 1 1 !lJ (i= 1 -rktl<, i~ Kc .J ~ 
'}- 1 

a R - K30KO~Ho ( 'j. -..,) -wepHoA ueTite, r ,Jte CV = I :J I , T .e. 

paBHO 'IHCJiy KOMDOHeHT OCOCIOrO C.II0.11 1 nepeCeJtalllltKXC.II B TO'IIte Z • EC• 

JIK OCI03H8.'1HTL qepe3 0'1 ~ HaHCIOJILlllltl OCiliiJII ,11;6JIJITeJIL qHceJI Yl"-i 
j ~ :J , TO, xax nerxo npoaepKTL, T -:1 Cly,~;eT cocTO.IITL H3 JIVI.J Henepe-

ceJtalllltHXC.II TOpOB 1 Jtai,II;HI H3 KOTOpHX HM86T Be~eCTBeHHyll pas»:epHOCT& 
.-v ~ 

C~ • 1 o llpH OTOOpazeHIIJI peTpa~HI! lv -~ J=". 3TH TOpH CTllrKB8.1lTC.II X 

~ • nopozAa.llT no.IU'pynny L ~ JIOEIU&HIIX Hcqe3a.llii!KX li,IIUOB. CTpoe

BHe 3TOA no.upynnw MOZ6T 6HTLt BOOO•e roaopa, ,JtOCT8.TOqHo CROXRHM1 

o qeu CBK.IleTeJILCTByllT yxe npocTelmxe npHMepH paccnoexxl Tpex»:ep~HX 

KHorooelpasKI, pa3oelpaaHHe A.JlaH)tMaao»: [6 ] • Ko.II.JJlO wo~H3»:a t~ 
OCI03H8.11KM qepe3 r$ ~ , ,5 : C /-j » ( £ ) • Ecu pacc»:otpeTL cneltTpa-

~ f I L • 

.II&Hyn DOCJI8.1tOBaT8~LBOCT~ Jlepe (B rOKOJIOra~) OTOCipazeBK.II f' t TO 

IIIOXRO DO&a3aTL t 'ITO 3JI8M8HTW DO.-x"PJDDH ) ~ 0y1;y'f IIB.UUC.II tpaHc-
~ ..._ 

rpecCHBHHMK rouononqecUIIII uacC8KH J="i • 3uuenu .,( E H.~t (To) , 

TatcKe t UO a; (..() : ,;}.. t I!JIJI ( e; -1 ) v( = 0 t Ha3DallTC.II ~OD.U.• 
so xaaapKaaTHHMK, OHK o6paaym no.-rpynny /,... v · c. ii It' ( J:. ). 

It" ) 

6 

,., V ~ C /-1 f> ( ~- ) t !la3HBae»:yll JIOKMLHO HHBapHaHTHO DO,IU'pynnol 

I t - ( 1 J ( COOTBeTCTByiJIIIel TO lUte • ) • ECJIR OCI03H&qJITL qepe3 J 11 p - V t, 

rOJiiOTOnRqecltyll rpynny np.!DlOit p 
1 

C B!iCOKOJIOTWU! TOqlt8.KH t 1 1 
•. 1 t; t 

a qepes I.., V11 - no,upynny rpynnw f-i .. ( };, ) , HHBapHaHTHYil OTHOCHTeJIL

HO ,~;eiCTJIJUI ii 1 , / .... vi' c: Hf ( ·i;_ ) , TO o'!eBJI,IUIO, 'ITO IV\.. v' ~~" -::: 

-= n I'"'"'. I"' v -== fl / ..... v ~ ; no,IU'pynny ; '""v ~ Cly.»:e»: Ha3HBaTL 
&. Jf ) f) i {) 

(rnoelaJILRO) HHBapKaHTHOR no,IU'pynnoR. qepes L .. oelosaaqHu (rnoelaJIL-

HHI) uo,~;yJIL lle~meT~a, nopoz,~;eHHHI JIOKaJILHHMH no,~;rpynna»:H L~ , T.e. 

. I ~ } l 1 L ) J -; L .. ::: t. L l!- ) ' . } L lt J L I' =- ?. L I' I . I p ) L I(" c H" ( Fe I 

L 
1
, c:. /-{I' (f.;-) qepes .-S.._ oelosaMHM rnoelaJILHYil no,~;rpynny, .~ 

S,. c.. f-1,. ( f., ) , nopoz,lleHBYil noxaJILHHMH no,~;rpynnaMJI ,). : c H" ( :fi ) 
; ~ 

,) (' ·-= (. s I' I • ' I '<; i' } 1 

2 • PaCCMOTp1111 tenepb KpHTKqecJtyll TOUy t, ~ p K OJtPyEHOCTL wan oro 

pa,llHyca 0 ~ C li,8HTpOM B TO'Ilte t. • i 3aMKHyTHI ,llHClt C rpaHHIJ,elt 

0. 0003HaqH)I qepe3 ;c, t OTKpHTHI qepe3 ;c~ • llo•HO DOCTpOKTL 
~-1- ::::-

peTpaKII,Hil l. npOCTpaBCTBa f vC ~ Ha OCOCIH~ CJIOI .f; , KOTO-

pM Cly)teT HI!.JtPHBaTb CTaH,II;apTHYil peTpa~Hil ~·< B TOII!ty t, H 

Cly~eT JtOKUYTHpOBaTL C ,II;H~eowe~K3Ma»H 1 nopOZ,II;6HHHMK OCIXO.IlaMK 

BOKPYr xpRTHqecJtolt ToqJtH. Toqaee, HweeT »:ecTo 

llewa 2 (C.KneweHc [ 1- J ,[ ~ l ). 
Cy~eCTByeT ~eOMO~HOe OTOdpazeHKe 

· r : R .,... f -1 

E. ~ f -1 .i5, I 
y,J;OB.II8TBOp.llllllt8e JC.IIOBH.IIM: 

l) 'f( 6J, )~ = TO:UeCTBeHHOMY OTOOpazeHJIIli 

2) 't' (Ql.} ) c 't'. (G), I ) -:: .'f ( t, ... Gl.J 

f
~ ( ,.. l. ,, ' l: f. 

3) a 't ~;:;-', ) = e " 
H3 3TOR JieKMH 1 B qaCTBOCTH, cpasy BYTeKaeT, qTo 

)· 
J 

'"'\..- < ":: • ..... ~· 

7. . G c z ' OTitY-
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,lla CJie,D;yeT, tJTO )lJill JIIl<loro 3JieMeHTa ol. c H ... c:F;, )' cnpase)lJIIlBO yc-

JIOBIIe G; vi.. -,:J. f L ~ HJIIl ( 8; -:!_) d. f L ~ . 
B .llHCKe .<: npoae,lleu pa.llHyc R i.. ( BKJIIltJat>!IIHA TO'lKY t , uearp 

' t. 

,llHCKa) H paCCUOTpHM CJie,lly~yll TO'lHYil DOCJie,D;OBaTeJILHOCTL rpynn rouo-

JIOrHA: 

-71-f,)rJ/-'.<J,) ~ H,'tJI'(.<J,,R.-))1 Hl'{j-
1/i,)-") CI) 

""-1 

3aueTHM, uo / (..v. \ R;) ecn paccno_:HHe Ha.ll O,II;HOCBSI3Holi oelnacnll 

- ,llHCKOM • .;:,, c npoBe)leHHWl pa3pe3ou K; 1 a To paccnoeHHe 6y.lleT 

TpHBHaJILHWI H ll03TOUy /-/f-t-• ( r-•( ..fJ; \ ~. ) ) ·~ f-f
1
o- 1 ( ·?';, ). 

HeTpy)lHO onpe,D;eJIHTl> rpynnH H f' ( l- 1 R: ) • .UeiiCTBiiiTeJILHO, B TOtJ-

aoR llOCJie,llOBaTeJILHOCTil 

- H I) c r· f .. ) Hf ( ~-1 R: ) :.S.., H
1
;.; cf.) _... . .c 2) ~ 

- p--1 -
npOCTpaHCTBO I(~ = R: '\ t' ' a r R; ~ R. '~<. ;r v , OTlty)la 

H t' ( [· 'r<. ) ~ H r-
1 

( ~ ) • MoxHo cpa3y YBH)len, ~To uoJl<lllii3M 

"'' f c~sna,llaeT c uop!llH3uou, onpe,!teJieHHHU perpaKI.\Hel 'l. ~ _1 ; 

1-/1'., ( f.:. ) ~ Hr', ( :fJ. Iloatouy paccuarpHBaeuHI OTpe3oK TO'lHOA nocne.nosa

Te.BLHOCTH ( ~ ) UOJ:eT 6HTL nepemtCaH B BH,lle 

~) ~ 
. ~ 1 - . 

S'-71-/ (f-R)--»L' ~o r P l r-1 . 
0TCil)ta, B qaCTHOCTH, BHTeKaeT paseHCTBO 

Lc<-4<-~ H l (I., R: ) ,. 7-<;_.J. s :· -r 1r~ <>-1 ' 
I I ~-I-

Hcaa reoueTpHtJeCKaSI KaPT~':a CTpOeHHll HI' (I R, ) ; e - uepHHe 

1.\HltJIIi B npOCTpaHCTBe r- ..B: DOpOJ:,ltallTCll . P- MepHLDIH l.\HitJiaull, 

JieJ:aiiiHUJI B ocoelou CJIOe F (no,n-pynna sr~ ) H (p-1 )- uepHHUH 

8 

\l 

' 

I 

\ 

HC'le3all!IIHUH 1.\lllltJiauH He~~oeloro enos .... c (no.JU'pynna L1~ . 1 
) , pa3He-

c:a~H B)lOJIL pa,~~;Hyca R• • Ilo.~trpynny KJiaccea p - uepHHX 1.\H~JIOB B 
-t . J K, , nonyqa~uxca TaKHM pa3Heceazeu, o6o3Ha'I:HU qepe3 /\ : c:: 

~ , ·- ) I 
c:_ J-1., ( f' - Q p~ 1 . . 2 k - 1 j O'leBH,ItHO CYJlleCTBOBaHHe KaH0-

1 l 1 ) I , 

HH'leCJtHX H3ouop!llH3UOB r:r ,· · L' :: /I' , 1::> ·: 1, .. , -Z ,.., -1 • TaxHu 
I' f .. , I' ~ -

odpa3oM, uoxHo npe,ltCtaBHTL rpynny H ( {- 1 
Q, ) B BH,JJ;e npauol CyM-

~ . f 
w h ( ~ -1 R ) ::: 1\ l @ s , 

I' t ' f' ' f 
B03Bpa~al!CL K TO'lHOR DOCAe,ltOBaTeJILHOCTH (i ), UOJ:HO ycTaHOBHTL, 

'ITO uop!ll1113U .;:, ; : H f .1 ( J: ) --" H ( l- 1 ~: ) CTpoxr ca c.De,JzylllliHU 
. f ~ 

o6pa3ou: ..[)'(.J)=v'(·ll: J-d) ,r.ne ,,/,(1-f,_,(:;:) • 
P 1~ t::tp·t , I 

llpH 3TOY HCDOJIL3yeTca, ecTeCTBeHao, 'ITO G f· 1 ol - .X ~ L > ·J. 

(Jieuua 2). )LO&a3aTe.DLCTBO npOBO,ItHTCll aaaJIOrH'lHO npoBe,lteHHOMy B pa

dote astopa [ ~] • TaltHM o6pa3ou, uop!llH3M o0; liBAaeTCll uop!llH3uou 

B npl!MOe CJiaraeuoe /\ ~ rpynnli J../p ( r-t R:) • H,!tpOM uop!llH3Ua ...l); 
asueTca no,~trpynna JJ., v

1
;_ 

1 
• llop!llH3u 7: r + 1 B TO'lHOI nocne.noBa-

Te.DLHOCTH (1) ecteCTBeHHO OTOJ:~eCTBJilleTCll C MOp!llH3UOU, nopOJ:,JJ;eH-
--., ::=.. 

HLDI nepeceqeHHeU IUIKJIOB aa { .;[) ,· C 06!11HU CJIOell rf c : 

)f.,. I 
i-1 ( ;-1 

f-t-t i .f)~ ) ~ 1-f,.,-' { i; ) I f :: 11 2"'.-2.. . I . 

0(lH'lHO 3TH 110p!llH3Mii onpe,!teJil!DTCll qepe3 )J;BORCTBeHHOCTl> C rpynnauH 

KOrOMOJIOrHI II UOp!llH3Mii orpaHHlfeHHll B 3TIIX rpynnax: 

""1 L/ ( 0 - .JJ, ) ~ 
. r-+-r t 1-t r·d ( :!: ) 

l D 
1-/lk-,l-tr r,»-) _,. 

1 
].h-f'1 .::= 

J-/ ( i") 
I 

D 
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....... -1 .. ..::. 

YIIHTWaas, ecTeCTBeHao, 'ITO ;;t..,R. ( f ;[)_.) =.J11
1 

r:l; .... / f..,)-=).,-.,{ 

~3 npHBe~eHHWX BWme paccy~eHMJ BWTettaeT 

Jlewa 3. Odpas uop4JHS:wa -:, f r 1 : H
1
J ,.

1 
( l-~. ) --") H P _ 1 ( ~ ) 

SIBJUieTCSI no.ltl'pynnoa JIOKaJibHO HKBapBaHTHWX IUIJtJIOB: I,.. sf' ·-: In v' 
~I I' ·1 

(TaK Ha3HBaeuaH npodJieua JIOKaJibHO HHB!I.plllaHTHWX ~HKJIOB); cy~eCTByeT 

TO'IHaH OOCJie~OBli.TeJibHOCTb 

0 ____, /......,. .-()' -----"" /1' <3 5' _, H ( j-'.zJ)~ r .,., r' ' I 
I ,) -t I e·· , 

-) r'.' 
1-f (;:) 

'""' 
...{)' c /1 I 

~ rA€ ,.., __ 1 I I' .. , t' t-1 

3. Hccne~yeu Tenepb CBB3b rpynn rouonorHit uaoroodpa3JIH W c rpyn

nauH rouonorml od~ero aeocodoro enos, a Taxze c BBe~eHHHKH noxa

JibHHKH rpynnaMH L ~ , S ~ H rpynnaMH L,.. B .) * . IlycTb t.,- od

lllli.H TO'IKa npSIMOit p 1 
t COeAHHHM ee npOCTitDIK aenepeCeEa~XaHMHCH 

~yraMH c ttpHTHtreCKHMB TOtJKaMB t, J / 1 OTitpWTyll J.yry, coe~Hal)oo 
II(Jil Toqtty t., c t, , odosaaqJQI trepes k. , k; V t, :: k, 

- f 
K =- Ll i<' V t. • OtreBHJlHO, tfTO P \I< dyAeT o,uocBH3HO.II od-

l ..... ---, "'-" ""'"'-t -1 

nacn11 (.~tHcttou), a paccnoeHHe f : V.! \ j J< _, P ., k 
dyAeT H30YOp4lHO TPHBHalbHOMy pacc~OeHHil RaA OTitpWTHM AHC~OY CO 

cnoeu i,;. • 
~-1 

BHIIHCJIHM rpynnw roMonorHR npocTpaHCTBa / I( • llocttoJibitJ 

L) C := k ·,, i: . ecn H8CBH3HOe Od'l>eAHHeHI!e ..<> JS.YT t 
' v 

!-1 1, ( r- 1 

( U k. ) ) = CB H f ( l., i<. ) , IJ = 1, 
.. 

) Vl.-1 
} 

BBHAJ 3TOro HeOdXOAHMO, Bo-nepBwx, BHHCHHTb rouonor•qecxoe 
--1 -

cTpoea11e / K, 
1 

~ ::: /f 
1 

'ITO k fl ..D, :: Q, k 
' l 

. , -1 • QqeBJI,lllO t W MOJ:eM CqJlT!I.Tb, 

1)..,0, ::: ~- I npll 3TOIII, UK JierJ:O BH-
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.~ten, '-If ( ~-r k, ) ::: Hf ( f -1 /l. ) • llocnuHHe rpynnu Hli.YH dWIH 

onpe,~teJieHH paaee, a Taue dWI BH.IICHeH reoMeTpHtrecult CMHCJI odpasy

oawc ~HitJIOBe 0TCil,Jta 

1-1 f ( r-i ( ~) ~J ) = ~ i\ ~ ~ s; 
JlJISI BHtfHCJieHJIH rpynn TOMOJIOrHit 1-/11 ( ~-/ k) HeOdXO,ItHYO on-

pe,lteJIHTb uop4JH3MH B Toqaolt nocJieAOBaTeJibHOCTH rpynn rouonorHit 

. . . - H ,) ( r-~ K ) - 1-1,, r 1-1 c u k: ) ) ~ H ,) _. (I:_ ) -'1 

OtreBH,ItH~. tfTO uop4JH3U {1,~ aa npmiOM C.llaraeuou sa 's I: c 
c J-/

1
,{ f -( Ui( J)paseH H_[J!Ilt oratt ttatt ~HJtJIH, nopo~aoa•e no,~trpynnLI .)1; 

nexaor B ocodou cnoe t, J TattHM odpasou,sa~qa BHtJHC.IIeHH.II uop4JHsua 

-v 
1
? c~O.I\HTCH 1t onpeAUeKHil ero aa npSIIIIOM cnaraeuou ~ /1 1,'_ C 

c. H, ( i""'(v K)). CJII(ecnyeor xaaoaHtrecKHit xsouop4JH3M rr . G !l )' -:: i:D ( 
I T · - r I 1' -t 

nopo~eHHwlt .IIOttaJibHHMH KsouoJl<PH3YaMH V..
1
,' • EcnH aneMeHT (1 E 0 t1' , ' 
. f 

oro v- rw = (I.A. 1 
. . (..<. ~) ~ e L I ..., 0 GL1.) ·::-

r I I r·• !' 
=-0' v !u_) ·= 2 V<-

1 c:.. L10 _1 f f' ll ,· I 

rAe Lr-• - rnodMbHWll MO.ItJJib Jie<t>meTtta. Hcao, 'ITO /(0!' = j_J'_, , 

noc~tonuy L r .1 nopoz,~t~eTca JIOitaAbHHIIIJI uo.-yuMH. L I' _,. , a .lt.ll.ll 

nlldoro ueue.ua I.A. t f L; _., aa)Ueorcs s.11eueu t< t@ 11
1
; , Tattol, 

qTC v (u I )o:(o . .. c u: c . o).• II ()p u: ( u') := k ... M3 3'riiX 
f '/''' t/ 

BW'liC~ei!WI CJie.-ye'r t 'ITO ~011 IIIOJl<PH3Ma (,I' IBJIJI6TCR OO,Itl'pynna 

~ j,f 11 TaUJI UO,Itl'pymia j\ ('C @/11~ t tf'rO .Ull JllldOTO [,( e /~, BII

UOJIHeHO JCJIOBXe Of (U)~0' 7 (U.) == 2 U: =- 0 , r,~te D;:; (I.A.} ~ 
J' f . I 

-=- { u', , <-<- ~) • Talto. oOpasou, 1\r 1110~0 orouecnxn c no,ltl'pynnol 

G( (!I 
1
, ) C.. ~ L ~ _ -'1 , cocroJIII(elt H3 nocJte,~tOBaTe.llbROCTel 

II 



3~eueHTOB ~OKa~bH~ uo~neR Re~met~a, CyKKa xorop~, npHBa~eza~aa 
rno6anLuouy uo~~~~ lle~met~a, paBHa o. 3tot ~ItT Hueet cosepmeuuo 

HCHHR reoueTpHQeCXHR CKHCn : TO~bKO te &naCCH ~HKROB H3 

rpynnH .B !\~ , KOTOpHe nonyqantca pasueceuHeu B~Onb ~yr K, HCqesa

DmHx UHKJIOB Heocodoro cnoa H HKeDT rouonorH4Hoe uynD ceqeHHe Ha 
~ ~, 

cnoe S::, , Odpa3yDT UHKJI B npOCTpa.HCTBe f - K 

HTax, ~OK8.3aHa cne.nyonaa 

JleKKa 4. rpynna H r ( 1-' K ) onpe,ll;e.naetca TOQHOA nocne,ll;OBaT8JibHo

CTbD 

0 -7 L
1
, ---7 HI' ( ;_,)---. 1-/P ( ~-'k) ~ j\f 8 ,)1,---"' 0 

B qacTHOCTH, cnpaBe~HBO paBeHCTBO 

r 
l. li'--'/f.-t./1:.... 

1-t,(/-, _,K) ~ ,,,~ ~t1J Tv) -r z~ ;1 t- z,J <; -~_a-J L 1 r · ,, r, 

HnH t BCne,ll;CTBHe TOrO, QTO l ,;-~ /1 )' 
Zl~ L -!'- 1 

- ',.~k L HMeeT uecto paseHCTBO 
('II 

'"__,Ji H r ( / , K ) = L ~ 
_,._ (_,~· .0r - L..__l L r- 1 

J-1,, ( t ) +- 2 l J_ L ;, - I -1-

- ,_~ Lr 

4. PaccuotpHw tenepL cne~onyD TOQHyD nocne,ll;oBatenLHOCTL rpynn ro

uonorHR: 

. _, ~'r'" ( j _, K) .__., Hi',,( C> )~ I-Ii'" ( w \ /''k ) -'-_!, 1-l ,( f 'k) __, 

B 3T01l nOCJ!_e,ll;OBate~bHOCTH i-1("' ( ~.,-;; \ r -I K) ~ ~) _, (Tv) ' nocxo

nLitY ~~ \ j- '}( H30WO~HO tp,.BHMLHOKy paccJioeHHD ua,ll; onpYTHK 

,IJ;HCltOil CO CnOeU ].':: o rpynnH /-//' r 1 ( r- i k), f = l:l1 , 2"' -:1 

Cnpe,ll;e.neHii B ~elllle 4J ,lVIH HaxO:a:,ll;&HHH rpynn /-{ ( ( cv ) +I I 
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p,_, ~· ,2 ... -1 HeOOXO,IUIM~ BliQHCJIHTb UO~H3KH 0 r t F-= r,. / 2 H • Pac-

CKOTpHU uo~H3M ;:;~; i-f~ (iJ _., CjJ L ~ , onpe,~;eueuHA no ~puyne 
~ ~ s 

z* (~) = ( 3 ~ .,<- ~ 1 , e * eX' - v<) 
Hetpy~o nposepHTL, qro atot uo~H3K nopo:a:,ll;aet uo~H3KY 

.~ r ' H r -I ( Tv ) ------':> 11,.1 / 
"'-

npHqeu ,ZJ ( =- or .;(){' • lllcc.ne~eu tenepb CJie,IJ;ylli!IYII KOWJTaTHBHYII 

~arpawy, TOqHyll B BepTHltaBbHYX CTO~O~ax: 
~-

'l lt/r) 
J., 

Hr ( ~) 

-::::- 1--f,, ( r;; --rIll' , _)}) 
L I' 

- I 
- ~I' "' "--

H (F ) "' ~ ;.--" H ( P -

1 

) 

r·· ' 'Hr " I w \ r K) r t k t . ' . ! 
"'~Hr ( l''(l)K )) 

r l , 
·c;- & 1\r~ -r .'>J' 

J := 
1-1 r·, ( t.) 

tft ( z ) 
i 

Uop~H3M \)J~ B 3TOI ~arpaKUe SBJIHeTCH rpaaHqHHU llO~B3UOU B TOQ-

HOi OOCJie,JJ;OBateBbHOCTB 

----,._( '-

-')H. f~v?;,) -7 ~~ (~~\ 1-'k) _"_r_, H ( tr .,(l) ,Z )) -. 
.-. tr' ' f'~-1 r , 

UO~H3U C ,: CBO»!TCS lt BBe,IJ;eHHHK paHee KOp~H3Kall 4: t a I!U8HHO: 

' ( ~~ ~ ' ) ' "J, vL-::- c-; 6t1 <:>/-11 e .X- d 'T.e. ----;::,, ·= £,, • 
I I -I t'- I 

fipH 3T01lt UOCltOJILKY ~ ~ (.;)) ~ 1\ , , TO "l: 1 , -= .,Z)/, QqeBH,JJ;HOt QTO 
I I J..- · 

";::( (,;;()-== V~ TOr,ll;a H TOJIUO TOr,ll;a, ltOr,ll;a 19
1
,'., ,_}_~ ,J '"'-,IJ;JIH BCeX 1 = 

-= 1, .. , ~ 1 r.e. k£11.. ---;;(-= /hvf' _, c: 1-{r_, ( r,) • Bon11oA 

zatepec npe,ll;ctaBnHeT r~ouerpzqec~toe HctonxoBaHHe uo~H3ua ~ f ,., ; 

i-/f ,_
1 

( W ) ~ J-~ t-l ( W '\ ~-I k) • Kalt H B ylta3aHHOM pauee 
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'-

cnyqae, 3TOT uop~H3M uoxeT O~Tb onucaa xax nepeceqeaHe ~HKROB aa \Af 

c oomuu cnoeu i: : H
1
) r- 1 ( Ci71 

) -- 1-/ f _
1 

( T:c ) , HRH, qepe3 ABOI

CTBeHHOCTb B KOrOMOROrHRX H UO~H3U orpaHH'l6HHR 

D 

/-I ( .,! ) 
(' t I 

I 1_~-,, '( -~) 1-i l,l 

"('•• (- ) 
-----?> Hr-' ~o 

Dl 
1 1v. }'"' "-

---?> H (1v) 
I 

y'lHT~Baa, 'ITO ,(. ~ t< ( v~:) ::c 2 n., cL..,K ~- -=- J. "'- 2 • 113 npHBUeH-

H~X B~me paccyll,lteHHI CJie,lcy'eT, B 'l8CTHOCTH, 'ITO k..zc ~f = /rv.. )r_,.,-=-
-= J..._ •,. _ , , T.e. BHTeitaeT Tax aas~saeuaa rnoOMbHM npoOne ... 

M6 HHBapHaHTR~ UHKJIOBo llonyqeHR~e ~KT~ U03BORRDT BHRCHHTb rouo ... 
---v-

110rH'l6CKOe CTpOeHHe woroo0pa3HR t.V • 

Teopeua. CymecTayeT TO'laaa nocne~oBaTenbHOCTb rpynn: 

-- ) X, H ( f ;;) _ ) -,,, ----"7 _1 
li ( 1 ____!____; r ~ r-.-11\ G ,.) ____.. f-1 ( vv _, I "' o.1r 1. L r •I - L \.:..-- r I) p - ' 

r ~~ 
B KOTOpOI MO~H3UH ;__f' H ~ f' OUHC8H~ Bi>lllle t npH'l6M MO~JI~BRJieT-
CR uop~H3MOM BO Btopoe npRMoe cnaraeMoe BTOporo qneaa nocne~oBate

JibHOCTH. 

PaHr rpynn~ .LJf (tAl )B~'lHCJ!ReTCR no ~~puy.11e: 

_tt,~ H ( { ~,~ ) =:- z 11~ ( H r ( Fe )I L I' ) 

-t- C.<~'- ,) 
r 

-r ,~£ / n "/·-<'-

(
/1,,, J 

+ ?,~ 1;~-<j· 

3Ta Teopeua no3BonaeT npoBeCTH B~'liiCJieRHR rpynn rouonorHA B 

pa~e none3HHX 'l8CTH~ CJiyqaeB, B 'laCTHOCTH, KOr~a OC00He CJIOH yc-

TpaHeH~ xax oO~e~HeHHB rn~KHX no~aorooOpasHI I Ll _ L; X , I K 

14 

K8X~Oe H3 KOTOp~ JIMeeT Kp8THOCTb j H nepeCeKaeTCSI TpaHCBepCMb

HO no aeocoo~ no~aorooOpa3Hau. 

Uoxao OTMeTHTb, 'ITO B ~aHHOI paOote T8K Ha3HBaeuHe JIOKanbH8R 

H rJI00MbHaa npOOJieKH HHBapHaHTHHX ~HXROB (neKMa 3 H Teopeua) ~OKa-

3HBaDTCR 'lHCTO tononoru'lecxHM cnocoOou Oes oopameaua K TeopHH Xo~za 

(cuoTpH, aanpuuep, [2], [3], [4] ). 3To ~OCTHrHyTo, O'leBH~o, Onaro

~apa touy, 'ITO Oasoa paccnoeHHa aBnaetca npoexTHBaaa npauaa; Bxecte 

C teu ~OKa3aTeRbCTBO npOJIHBaet CBeT Ha TO, 'ITO JIOKMbHaa npoOneua 

HHBapHaHTHHX UHXHOB KOZeT 0Ka3aTbCSI TOnOROrH'l6CKHM ~KTOM H B oOmeu 

cnyqae. 

llonyqea~e pesynbTaTH ~onycxanT mHpoxue oooomeaua xax aa cny

qaJ OCOOHX anre0paH'l6CKHX KHOr000pa3HI ('ITO TpHBHaJibHO), TaK H Ha 

C11y'lal paCCJIOeHHR KOMnJieKCHHX npOCTpaRCTB C OC00eRHOCTSKH THna HOp

UaJibHHX nepeceqeaHI B cnoax. 
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