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CHcTeMa oOpasyxmtHX 2 ac eneBot;t rpynnu G ( G = { JJ} ) 
..C11.Q..T Jtl(Q!. 

HasuBaeTcR HenpHBO~Huoaroopa~yDmHx (H.c.o.), ecJIH oHa He co-

~epxHT HH o~Hot;t HCTHHHot;t no~cHcTeMbl, nopox~axmt.el G • MsBecTH:bl 

MHOrHe BH~ll adeneBRX rpynn, BaK odn~aromHx, TaK H He odn~am

mHx H.c.o. (cu. /J-6/). ITepHO~HqecxHe adeneBu rpynnu, odn~a
romHe H.c.o. HsyqaJIHCb B padoTe Kxaddasa / 5/. B padoTe Co~~e
pa /6/ noxasaHo, qTo JIDdaR aceneBa rpynna BJIOXHKa, B xaqecT

Be npHuoro cnaraeuoro, B HexoxopyD paBHOMomHYID adeneBy rpynny, 

odna~aDmym H.c.o. 

B HacToRmea padoTe pacc~aTpHBaroTcR npoH3BOJibHHe adeneBH 

rpynnu, odn~ammHe H.c.o. rronyqeHu HeKoTopue Heodxo~Huue H 

~ocTaToqaue ycJIOBHR, npH KOTopux adeneBa rpynna oon~aeT 

a.c.o. 

nanee BCD~Y no~ rpynnaMM dy~eu no~pasyMeBaTb adeneBu 

rpynnu. qepes f dy~eM odosHaqaTb odpas sneueHTa~ rpynnu G 
B ~aKTOp-rpynne G = G/A. CHMBOJI "c=. '' dy~eT npHMeHRTbCR ~JIR 

\1 

CTpororo BJIOJB:eHHR TIO~MHOJB:eCTB, B OTJilfqHe OT "<;;;: • ITpH Od03Ha-

qeHHH npRuot;t CYJ.IMH rpynn MH McnonbsyeM 3HaKH .. + ., H .. 6 '' . 

I. 0 roMouop<PHRX odpasax adeneBbiX rpynn, odna~anmHx 

H.c.o. 

neMMa. ECJIM ~ - H.c.o. rpynnu (; , TO ~JIR JIDdOH TIO~CHC
TeMH 2Jo C :lJ, ;J\ ;J)o - H. c. J. ~aKTOp-rpynnu C-: G/,( :lJo} • 



2 • 

.llOKa3aTeJIJJCTBO. fpynna c -:::. (}j,( rlJo} :::{:D\~~J TaK KaK 

C-=. { ;/) '; H ;]) :: ( ;1)\'J;o)UrZJo. ECJIH ,D;JISI HeKOTOporo ./ c o2> \ ~ o , 

{f{(~)\(fJ/To J f{;lJ\Cj)y. 3TOrO He MOJKeT c5blTJJ, IIO-

CKOJIJJKY :D - H. c. o. G . O:rcx,n;a cJie,n;yeT yTBepJK,n;eHHe Jiew.m. 

TeopeMa I. PacmHpeHHe KCHeqHonopoJK,n;eHHOH rpynrru 14 c rro

MOinJJIO HeKoTopoH rpynrru B oc5Jla,n;aeT H. c. o. Tor,n;a H T.OJIJJKO Tor

,n;a, Kor,n;a B oc5Jia,n;aeT H.c.o. (.UoxasaTeJIJJCTBO 3TOH TeopeMu npH

Be,n;eHo B pac5oTe /6/). 

TeopeMa 2. EcJIH rpyrrrra c; Oc5Jia,n;aeT c5eCKOHeqHO~ H.c.o., 

TO cymecTBYIOT TaKHe rpynrrbl A H B , (A l =-I B / , oc5Jia,n;aromHe 

c5eCKOHeqHblMH H.c.o., qTO (; ~BJIHeTCH paCmHpeHHeM !i C IIOMOll(lJIO 

B . 
.llOKa3aTeJIJJCTBO. qTOc5bi IIOJiyqHTlJ Tpec5yeMOe YTBep~,n;eHHe, 

,ll;OCTaTOQHO IIOJIOJKHTJJ B JieMMe, qTO 

I C I ~ /0 I = I ;DC> l -= I c2) \ 02>o J . 

TeopeMa 3. EcJIH rpynna (; RBJIReTcR pacmHpeHHeM no,n;

rpynrrH A c rroMOll(JJJO rroJIHOH r}yrrrrH B f: 0 , TO, npH BbiiiOJIHeHHH 

O,ll;HOrO H3 CJie,n;yJOll(HX yCJIOBH~, OHa He Oc5Jia,n;aeT HenpOBO,ll;HMOH 

CHCTeMOH Oc5pa3yiDll(HX: 

I) 1\ - rpynna c KOHeqHUM qHCJIOM oc5pasyromHx: 

2) I B 1 > l A J • 

.llOKa3aTeJIJJCTBO • .UonyCTHM, qTO rpynrra (; y,n;OBJieTBOpReT 

O,ll;HOMY H3 yCJIOBHH I), 2) TeopeMbl H HMeeT H.c. o. ~ • Tor,n;a 

no,n;rpynna ft ,D;OJIJKHa Oc5Jia,n;aTJJ CHCTeMOH Oc5pa3yiOll(HX f1 , MOll(HOCT 

KOTopo~ MeHJJme I ct> I (I~ I~ 'JJ.o ) • 11:3 :lJ MOJKHO Bbi,ll;eJIHTJJ 

TaKyiO IIO,ll;CHCTeMy :lJo , qTQ 

/A 



3. 

TaK KaK Ka.Jll:){hl~ 3JieMeHT M SIBJI!leTcJI JIHHe~Ho~ KOMdHHaD;He~ HeKo

xoporo KOHeqHoro nO){MHo:m:ecTBa :D. 
TaK KaK f fJJo / ( / eZ> J , TO 

A f; {.;Do~ c {X) !r ~ G . 

B CHJIY JieMMH, ~aKTOp-rpynna C/{b:!J~>flo ,l{OJIXHa OdJia){aTI, 

H.c.o. Ho 3Toro He Mo:m:eT dh1TI,, nocKOJII,Ky 

- HeHyJieBaJI nonHa.fi rpynna. A ·raKHe rpynnh1 He odna,n;aiOT H. c. o. 

(eM. 131). MH npHlUJIH K npOTHBopequro. TeopeMa ,:n;oKa3a.Ha. 

2. 0 paCillHpeHHJIX, C llOMOUI,IO nepHO.JIHqecKHX rpynn, OdJia,p;a-

IOlllHX H.C.O. 

IIpHBe,:n;eM de3 ,:n;oKa3aTeJII,C~=Ba xeopeMy, npHHa,:n;ne:m:amyro Kxa6-

da3y 151. 
TeopeMa 4. IIyCTI, T - nopHo,:n;uqecKa.fi adeJieBa rpynna. 

Tor){a cJie){yromue yTBep:lK,1l;eHHJI 3lCBHBaJieHTHH: 

I) T odna){aex H.c.o.; 

2) T HMeeT TY :m:e MOIJtHoc:;I,, qxo H ee da3HCHaSI no){rpynna; 

3) T odJia.n;aeT npJIMbiM cJiaraeMbiM, KOTopoe SIBJISieTcJI npSIMO~ 

cyMMo~ D;HKJIHqecKHX rpynn H HME!eT xy :m:e MOIUHOCTI,, qxo H T . 
IIo,:n; da3HCHOiJ: no){rpynnokl HenpHM:apHokl nepuo,:n;HqecKo~ rpyn

nu 3,:n;eCI, no,:n;pa3yMeBaeTc.fi npJIMHJI cyMMa da3HCHUX no){rpynn Bcex 

ee npHMapHUX KOMnOHeHT. 

H3 TeopeM I,3 H 4 BhiTeKaE~T pJI,:n; CJie,:n;CTBH~. 

CJie,:n;cTBHe I. CqexHaJI nep~(O,:n;HqecKaSI rpynna odna,:n;aeT 

H. C. 0 • TOr,l{a H TOJII,KO TOr,l{a, l:Or,l{a paHr ee pe){yD;HpOBaHHOJ! 

qacTH decKoHeqeH. 



4. 

CJie,ncTBHe 2. HenepHO,IJ;Htiec:Ka.a rpynna KOHeqHoro cBodo,nHoro 

paHra odJia,naeT H.c.o. Tor.na H TOJIDKO Tor.na, Eor.na SIBJI.aeTc.a 

paCWHpeHHeM CBOdO,IJ;HO~ rpynnbi l:OHeqHoro pa.Hra C DOMO!qDJO nepHO

,IJ;IfqecKO~ rpynnhi, odJia,naJO~qe~ H.c.o. 

CJie,IJ;CTBHe 3. fpynna des l:pyqeHM.fi KOHetiHOrO CBOdO,IJ;HOrO 

paHra He OdJia,naeT H. C ~ 0. TOr,IJ;C:, H TOJIDKO TOr,na, KOr,na OHa .fiBJI.fi

eTC.fi paCWMpeHv.teM CBOdO,IJ;HO~ rpyDDhi TOro JKe pa.Hra C DOMO!qDJO He

HyJieBO~ nepHO,IJ;v.tqecKO~ 001\HOtA rp':Jf1nbl. 

ITepe~,neM K CJie,nyJOmeMY YTI epJK,IJ;eHBJO .. ,· 

TeopeMa 5. ]JOdoe pacmHpeF.He nepuo,nHqecKo~ rpynnhi c no

MOtqDJO nepHO,IJ;IfqecKO~ rpynnhi dOlDWe~ MJIH paBHO~ MOtqHOCTH, OdJia

,naJOm;e~ HenpHBO,IJ;HMO~ CHCTeMO~ Cdpa3yJOm;MX, MMeeT H.c.o. 

noKa3aTeJIDCTBO. IIpe,nDOJIO~HM, qTO nepHO,nHqecKa.fi rpynna 

G y,noBJieTBop.aeT ycJIOBHJO TeOJ eMhi, TO ecTD G co,nepxHT no.n

rpynny A , C /A odJia.n;aeT Her pHBO,D;HMO~ cv.tcTeMoii odpasyJOm;Hx 

H / G /A / 4- /A } • EcTecTBeHHC npe.n;noJIOJKHTD, qTo J G /A J ? N() 
H, CJie,IJ;OBaTeJIDHO, IG/A J -==JG I. nonycTHM, qTo G He OdJia.n;aeT 

HenpHBO,D;HMO~ CHCTeMO~ Odpa3yJOrrHX. Tor,na, B CHJIY TeOpeMH 5, 

rpynna G HMeeT dasHcHyJO no.n;r pynny B c / B J < / G / = J G /A J 

laJiee, ~aKTOp-rpynna 

{CIA)/({ 8,1!)/11) "-- G/t'8,4f !0:: {C/5 )/((8/f}/8) 

[ { B} A !r /If J ~ 1 B J < I G I A J ' TO 

I ~BJt)/!t} !_ /(CIA)j(IB,It}/4)/. 

• 



5. 

CRe~oBaTeRbHO, rpynrra (;~;f , KaK pacmHpeHHe ,ft?,!9j~ 
C ITOMOmbiD ITORHO~ rpyrrnH 60RbWe~ MOmHOCTH, He ~ORXHa 06R~aTb 

HenpHBO~HMO~ CHCTeMO~ 06pasy~mHX (eM. TeopeMy 3). TaKMM 06pa-

30M, MH npHWRH K rrpOTHBOpeqHro. TeopeMa ~OKa3aHa. 

3. 0 cepBaHTHHX paCillHpeH~RX C llOMOmbiD rpynrr, 

o6Ra~aromHx H.c.o. 

TeopeMa 6. ECRM no~rpyrrrr:t A cepBaHTHa B rpynne G , G/1; 
06R~aeT 6eCKOHeqHO~ HeiTpHBO~~MO~ CHCTeMO~ 06pasyromHX, 

{ @/fl/4 I /t / , TO G o6Ra~ieT nerrpHBO~HMO~ cHcTeMo~ o6pa

syromHx. 

XoKasaTeRbCTBO. BBM~y TeJpeM I M 5, MOEHO paccMOTpeTb 

TORbKO cRyqa~, Kor~a G - a en 3pHO~HqecKaR rpynrra M A He o6Ra 

,naeT KOHeqno~ CHcTeMo~ o6pasyomMx (J A/ :>- N'o) • IlYCTb 

C./A-= of f3 J _M :z--: [ J ).] >.t:il - HenpHBO,nHMaR cHcTeMa o6pa-

3YIOmHX. 1fepe3 bZ)"" 2ft 0603Haq:-1M COBOKyTIHOCTb BCeX 3ReMeHTOB 

KOHeqnoro nopR,nKa CHCTeMhi :2J , ~ = [~~]A C:J11-. ECRH ~ \ ~-1 
CO~epEMT XOTR 6bl O~HY KOHeqHy:o RHHe~HO 3aBHCHMYID llO,ItCMCTeMy, 

TO MOEHO ITOCTpOHTb CeMe~CTBO[~JrfHHe~epeceKaiDII(MXCR KOHeq

HbiX RMHe~HO 3aBHCHMHX ITO,IJ;CHCT,~M ~ c;;cJ) \~-1, rrpMqeM, MaKCH-

MaRbHOe, c aTMMH cBo~cTBru.rn:. JycTb ~-::: UJ)...r HRH :0, =,£! , 
- ..rn-r 

eCRM ;zj \ ;;{)-1 - RHHe~HO He3aBliCeMa. HTaK, eCRH :!J,-:/: 0 , TO 

~ -=-UJJJ1 G ~ \ "0_, , 1 < 1~22r It .N'o , ~.f1 ~' -:::~ rrpH 
z .}1f't1 - -

~~ -=1=/'t. • EcRH ~/' = [ J;. J~ 0J' , / t-- M , TO .n;nR neKoTopwc 

uenbiX qMcen 1\;.. , 



6. 

MoxtHo cqHTaT:&, qTo Bee ~>.-::/:. o. ,llJI.a: JIIo6oro A f A..r , f fc~ J > } , 
TaK KaK f.~ - 3JieMeHThi HeiipHBO);HMOM CHCTeMbi 06pa3yiOII(HX. l:lepe3 

t{r o6o3HaqHM HaH60JI:&IIIHi1 o6mHtt ,n;eJIHTeJI:& qHceJI !;. , ,A f llp . 
EcJIH C/4 - rpyrrrra 6e3 KpyqeH:v. .H, TO Bcer,n;a MOxtHO BH6paT:& 

TaKHe J:.), , t\ f ilp , qTO c/p::: .f. • B 061I(eM CJiyqae 3TOro YTBepJ~t,D;aT:C 

-
CHCTeMa P ,ll;OJixtHa y,n;OBJieTI Op.HT:& O,ll;HOMY H3 CJie,n;yiOII(HX 

ycJIOBHH: 

a) / ~~ J -:: f &? I A / 
B) I ~ 21 -:: I G /It} 
c) 1 ~-1 u :Z{. ) ~ I Cl A / 

ECJIH 75 y,n;OBJieTBOp.HeT YCJIOBHIO c), TO CHCTeMa 2l\ ( Qll UoO.,_) 

JIHHeHHO He3aBHCHMa B CMhiCJie CB060,D;HOro paHra. 3TO CJie,n;yeT 

H3 IIOCTpOeHH.H ~ • ECJIH, KpOMe TOrO, .Q}-1 UJ)z. =f p , TO HaH

,n;eTC.H TaKOe IIO,ll;MHOxteCTBO ~ C:-~ \ ( ~~ UJJ2.) , qTo 

~ <03t ~ { JJ \ (&; u0~)} (l {g~ UJJ?.. ~ 
H 

J~\(;DtUODz_UJ)1)) ~ /G/A-f, 
TaK KaK I~ u~/.( jQ./;1). IIpH :()1 uj)t-=:;f 6y,n;eM cqHTaT:&, qTO 

0; =% • 
B CHJIY 3Toro, ,n;JI.H Jiro6oro 3JieMe~Ta 

BHIIOJIH.HeTC.a: COOTHOIIIeHHe: 

~ 1,Jn{Zi\(jJj==O cr) 

(TO ecT:& ( G/A) /1 0/)1 U:bz_ u;oJ} - CB060,n;Ha.H rP:1nnA ) • 

IIocKOJI:&Ky /C.: lA I ~I A/ , MOxtHO Bhi,ll;eJIHT:& rro,n;MHo:m:ecTBO 

~ C ;!) \ ( 5S, UlJ1.UJJ3) MOII(HOCTH I A/ , 3JieMeHThi KoToporo TaKxte 

y,n;oBJieTBOp.HIOT cooTHOIIIeHHJIM (I). IIycT:& ;lJ~.; -= [ ~];.. fil y H, 

rrpH KaJB:,n;OM A f-11~ , 



7. 

-
I c: = -v~ 

Torn a IIpH B:: [ t~ I~ t-Liy c~-= L~C~ J )I f-;(l_y CHCTeMa 
~ ' ' ' B U L U(5\ci)7) rropoJK,naex G//-1 

H HerrpHBO,nHMa, B CHJIY cooxHo-

meHH~ (I) • 3JieMeHTbl ~ H CA , \ t-Lly , y,nOBJieTBOpSIIOT COOTHO-

meHHSIM 

IIocxo-JI:&Ky A cepBaHTHa B G , MC'JKHO BHdpaT:& xax:ra:e rrpe,ncTaBHTeJIH 

t. t-l. ' C;.. fl; ); f-ily ,nJISI KOTOpbiX B G BbiiiOJIHSIDTCSI COOT
; ) 

HOilleHH.fi 

3 /.>. - 2C?. :: o 

Ilycn A " { [ {{;.]) f 11,1 (1A91'1M/, rrp11 Kali",I(OM ,If L1 'I , 

-(.{ = ~ f- tf;. ) c: -::_ c:\ -1- q), 

Tor,na 

3 (j- 2Cf-=-t?~ 
) 

t: f ~ I CJl. r: c) (~f-A'~), 
(2) 

BH6epeM HeKOTOpHe rrpe,nCTaBHTe~l! f f} , rrpH ..l f.Jl \A; . 
IIpH B -::;[ -t~l>-uL 1 , C-= [c~];. ~.il.'-1. , cHcTeMa 

B u c u [ ! ~ ] ). f /L \ j~ l-j 
HeiipHBO,nHMa, IIOCKOJI:&Ky COCTOHT H3 rrpe,ncTaBHTeJie~ HeiipHBO,nHMO~ 

cHcTeMu odpasyiOntHX C/4 , H rropoJK,naex fS , TaK KaK / B UC ~::::>A 
BBH,ny COOTHOmeHHM (2). 

Terrep:& paCCMOTpHM CJiyqa~, TOr,na CHCTeMa odpasyiOIItHX ~ 
-..... -

y,noBJieTBOpHeT ycJioBHD B). To e~x:o, ;!) '2;2Jz.::. U:lJ./' , 
/'01 

l M I" I G/ A I ' ~ "' [ !J), fLy ) 

z: A)\ J~ -:: B . 
,.-~ t:L\r 



8. 

ITOCTpOHM HenpHBO~HMYD CHCT8MY o6pa3yiD.HX ~ npH ~Ofi0HHHT8HD
HOM YCHOBHH, COCTOR~eM B TOM, qTQ 

/)\' ::> (}) (Vl'l J -::: u :by ) 1 J5 c ~) } ~ I A- J 
oUz_ - Jo f~(W!) ) 

~ == m ~na nD6 Jro ~ f- /Y ( m ) . 

3TO ycnOBHe BCer~a BhlfiOH.iSI8TCSI, ecnH (;/A - 6e3 Kpy

qeHHR ( ~::: 1) , a Tax:xce, np:.r / &:/A J >No • .Una HeKOTOphlx npe~
cTaBHTene~ f;, f.~~ , A fLlp , _ _)1 f j~ {tNt), BhlfiOHHSIDTCSI COOTHOme-

HHR 

Ii:AJ-' " 0
) 

,Af.fl_/' 

TaK KaK A cepBaHTHa B G .. Bhl6epeu ~na KWB:~oro / f- N ( 111 ) 

TaKHe ~ c~ fil...J'), qTO 

T k~ t~ -- ~ ~~ h1 
~ftl.r . 

II axe1.1eHTil O'.r (- ,4 xax, 'IT061l A "-/ [~];-~If("') J . .nxa 

,\ tA\Uil..r Bhl6epeu npOH3BOJ(DHHe npe~cTaBHT8HH /A ?J--' 
r~~ ' 

a npH /'< f M(/IVI) , ~nSI A f.il./'"' nono:xcHM j/=j) + (J. ~ • 

Tor~a 'L-k;,J~ :::: fv1 ~ ( _Jt f M {LM)) • 

IJOaTO~,~~CTel.la ;;l) =([/D A ~l:,f't0 ) U( C f>]>. (-./)_\}It,{:;) 
HenpHBO~HMa H h1 A c::. { 6Z) !r • EcnH rn= -1 , TO 3TO - cHcTeMa 

o6pa3yD~Hx rpynnH (; xl. 

x/ 0Tc~a BH~Ho, qTo ecn~ CIA - 6e3 xpyqeHHSI, To rpynna 
~ 06Ha~aeT HenpHBO~HMO~ CHCl8MO~ 06pa3yD~HX 7 COCTOSime~ H3 

npe~cTaBHTene~ HenpHBO~HMO~ c~cTeMH o~pa3yD~Hx ~/A • B 3~0M 
cnyqae CHCTeMa ~OH:XCHa y~OBH8TBOpRTD O~HOMy H3 YCROBH~ B) 
H c). 



9. 

EeJIH m) I H h1 ,4 i /) ' TO MC JICHO noeTpOHT:b HenpHBO,IJ;HMYIO eHe

TeMy odpasyiOntHX G , eo.n;epxarryro 2J. EeJIH {'07 1: G- , TO 

cpaKTop-rpynna C / 1:!J f odJia,1JaeT HenpHBO,n;HMOH eHeTeMokt odpa

syrontHx E :: [ lt] t f T ' TaK KaR m ( (? j(f2J f )=-0 • BhldepeM npe.n;

eTaBHTeJIH et (- tf: (ft-T), [Ct-7t-t:T ::::_ E . MoxHo eliHTaT:b, liTO 

Bee f-t 6-A, noeKOJI:bKY G = {A-~~ .!t • MHoxeeTBO E U;!) .aBJI.aeTe.a:, 

Oli8BH,IJ;HO, HenpHBO,IJ;HMOH eHeTeKOH OdpasyiOntHX rpynnhl cr • ilo,n;-
-=--

eHeTeMa ~t MOJICeT He y,n;OBJieTBOpSIT:b HailleMy ,II;OfiOJIHHTeJI:bHOMJ 

npe,n;nOJIOXeHHIO TOJibKO B elieTHO~ CJiyliae, KOTOpblkt MH paCCMOTpHM 

nos.n;Hee. 

PaCCMOTpHM CJiyqakt, KOr,n;a eHeTeMa ~ y,n;OBJI8TBOpSieT yCJIO

BHIO a), TO eeT:b, / ~ J :::.} 9/ if'/ • BocnoJI:bsyeMe.a: eepBaHTHOCT:biO 

A B G H BhldepeM TaKHe npe.n;e~raBHTeJIH~ fj> , r\ fA -1 , 

( ~::. [ f r .. t-~, liTO oc;,--1)::.. 0()?).) • EeJIH ;(), eo,n;epliCHT no,n;-

MHOJK8CTBO ;/)., (h.) -=- [ ~~ } A f/LJ"') , ) 0, (t...)) :2 /ft ) , Bee 3JI8M8HThl 

KOTOporo HM8IOT KOHeliHhiH nop.a:,n;oK h- ( 3TO 3aBe,IJ;OMO dy,n;eT npH 

/G/A(>No ) , To, npH ~·~~~A +-ti~ , ~ ~.AJ") , 
;!)1 ( '-")-:. rt)J >- {-~~)' o( [ tf;.]). f ./1_1 -~)~=A ' BblfiOJIH.fieTe.fi eOOTHOilleHHe 

{:D-. (It\,)~ :> ,'l, A 
,I(aJiee, MOJICHO llOJiyqHT:b eHC TeMy ~ => ;:?J., { 11) , q' tlJ ~ :::> Pi /f , 

eOCTO.fill{YIO H3 npe,n;CTaBHTeJieH ell , H, noexynHB KaK B npe,n;hi,Il;y

ll{eM eJiyqae, llOCTpOHT:b HenpHBO~HMYIO eHCTeMy OdpasyiOll{HX rpynnhl 

G. 
• 

B 3TOM cJiyliae HeJI:b3.fi rapaHTHpoBaTb eynteeTBOBaHHe MHoxecxBa 

THna i!.h (h)~~ • 3,n;ee:b Mhl noeTyfiHM HHalie. llyeT:b ;z}_, -=-dJ;, U~z, 
;()J, nJ5lt-::f7 '/JJn}::{~z.}=~~a' {;j11=-[f),]),f-/!u, 
{!;,?. ~ [I~ ];. t-iln H A ::rtf.>] )I (:-~14 • TaK KaK nop.a:,n;KH 

O (/~ ) :: h;. , A (-f\_ 1 , 3JieMeHTOB 2>1 KOHeqHlJ, TO )tJI.fi Be ex>. fA 11 C.Jl. 1 

MO:IICHO BN:dpaT:b TaKHe />. f ;---;. , qTO npH ~~ ~~>. +4; , 



IO. 

,llJISI OCTaJI:&HhiX A (- fL \ /1_11 Bbic5epeM npOli.t3BOJibHhie npe,n;c TaBJi.t

TeJIJi.t /) (: ;--; • ITycT:O ;/)1-1 ~ r;; 7 )t, r-A,I ' ;;) ~ ;2,, u Cj~ 7 >- f il \ 4,, ' 
kJ 

1 
Z ~ [ /.) J ~ t-J).

1
, C ;}) o 3JieMeH'1 hi ;;j,?.. y,n;OBJieTBOpSIRJT COOTHOilleHH-

JIM h;. J" (: -{ A 1, ()I f- il-u ) . 
CHcTeMa ;zJ HenpMBO,n;HMa. ECJIH f?~ r2J} I G, TO cpa.xTop-rpynna 

{;, G/{2f~ U( :b\0~~ J2!1.,J) J 
SIBJISieTCSI nepli.tO,!I;Ji.tqeCKO~. ,lle~CTEJi.tTeJI:&HO, OHa DOpO~aeTCSI Oc5pa

saMH A H 0;z 

A- ,.-.._,. /'\.... /'\.; 

A., ,llJISI JIRJc5oro aJieMeHTa /.). f-Jt?. ' f!l.;.'J ~ f A . rpynna 

A -nepHO,n;MqecKaSI, xax roMOMOJ:cpHbl~c5pas A/ {A(} 1.tJ"}) • 
EoJiee Toro, nepHo,n;HqecxaSI rpynna (; SIBJISieTcSI pacmHpeHMeM cBoe~ 

~ 

no,n;rpynnhiA c noMomBRJ :r:aBHOMomHoM rpynnhi, oc5Jia,n;aRJmeM 
""-

HenpHBO,!I;HMOM CHCTeMOM oc5pa3yRJmHX. ITOGTOMY (; , BBH,n;y TeopeMbi 

5, Oc5JI~aeT HeKOTOpO~ HenpHBO,!I;HMOM CHCTeMOH oc5paayRJmMX 

H::. [ l; Jz f J • ,llJISI xa~oro Z (.. J MOJitHO Bhic5paT:o TaKoH aJieMeHT 

J.- f {; , qTo -h,· f 1 A, (2),?..} • ITpH f-1 -= [ t~·], f. J , MHoxecTBO 

H U ( J)\JJ,'-) SIBJISieTcSI HenpMso,n;HMOH CMCTeMOH oc5pasyiOmHx 

rpynnbi G . 
Tenep:o, DOCKOJI:&Ky DOCTpOeHMSI B CJiyqae C) cnpaBe,n;JIMBbi M 

npH { 9//} / ~.N() , HaM ocTaeT:SI paccMoTpeT:o cMcTeMy ZJ- , 

y,n;oBJieTBOpSIIOmYRJ ycJioBHIO B) npH I G I A I :: N ~ • HTa.x 

:b J ~2 -:= U;!Jp , / M I-= No • llyCTb Ji,U~22 C ;Z)z , 
- ._/1 (-{vJ - - ) ~ -= u~ 

/!\ n '7'\ ::. f?( ' ) ;2)'-\)-:: l OOz.z -::: Ko ' 2/ ./<tM ~ ' 
oU 2 I 0U'( z )V I 

j\_?.-:. U J) ../" • ,llJISI xax,n;oro./' f M, U M 'L Bbic5epeM aJieMeHThi 

./'f. l'h J). (;-~ (A f.Jl..l" ), y,n;OBJI 3TBOpSIIOmMe COOTHOilleHMSIM: 

2:: lc~ J )t :::. o 
,>. r_jl/" 



II. 

!IyCT:bA =:[~}t-1'11. 3JieMeHTbi/;>. , AfiJ./" ,_7-t-f-11, sa:MeHHM 

Ha ;: -: /.>. +- () f!r , r,11;e G - HeE\OTOpbie liHCJia, y)l;OBJieTBOpRIOJUHe 

paBeHCTBaM 

T ~~ 0 -:: ~ ) ~ t- /'1, . 
A tll.r 

HOBble 3JieMeHTbi y)l;OBJieTBOpRIOT COOTHOmeHHRM 

2. {AJ~ -:: ~ ~ l / f- !1, o 

!IyCT:b .Af-~\ ~[!~ ],xt-U!t)' • .HCHO, liTO A I(A- /){;!J'2J~-
..;.~H. ~ } /( ) 

nepH0,11;HtiecxaR rpynna. IIocxoJII·KY f ()) ./' > I (P t-h , xo, )l;JIR 

KruK,11;or~ f:- M2 , MHo:m:ecrBa -.0r MO:m:Ho rrpe,11;cTaBHT:b B BH,D;e 

[>. (/) 
7 
A~ J , r,11;e Ill~ l ); I , A Cr) 6 !L~ . 0TCI0,11;a, rrpH 

0;-= [ /). 7A t-IL; , o -;6 /;. (r)/~v·) f c( o2; f • Bu6epeM Hexoxopue 

npe,11;CTaBHTeJIHjA f. P; )l;JIR Bcex ; t-.il\( U ./1../') H o6pasyeu 
cf~ \ -)'fM,Vt-1'~-

:MHOJICeCTBO 5::: L J,.l ] ;. f/l l'~F~· trepes J< o6osHatiHM 

[ /ti(f) ];d- /11-z_ • CHCTeMa ~7) == :2z_; UK U( u;t) u c; 
HerrpHB0,1l;HMa. EcJIH 1 oJ ~ :P G , To C ~ ()/!2J\ ~ J~~ /A, k{ 
rrepH0,1l;Hl!eCKaR CtieTHaR rpyrrna, RBJIRIOJUaRCR pacmHpeHHeM II0,11;rpyrr-

t"\...--

IILI fJ C IIOMOJU:blO CtieTHOtt .rpyiiiihl, 06Jia,11;aiOme~ HeiipHB0,11;HMO~ 

CHCTeMOtt 06pa3yiOIUHX. Mhl IIpHmJI>i K y:m:e paCCMOTpeHHOMy BUme 

CJiytiaiO. il03TOMY, 3,11;eC:b, TaKJICe, MOJICHO IIOCTpOHT:b HeiipHB0,1l;HyYD 

cHcTeMy o6pasymmHX rpyrrrru ~ • 

TaKHM o6paso:t.t, )l;OKasaTeJI:)cTBo xeopeMH saKoHtieHo. 

M3 TeopeMbi 6 BHTeKaeT pR~~ BaJB:HhiX CJie,11;CTBHtt. 

CJie)l;CTBHe 4. rpyrrrra c ~· pa3JIOJICH:MaR B IIPRMYIO cywy 

HMeeT H.c.o., ecJIH B H:MeeT 6e~cxoHetiHYID H.c.o. H {BI//}4-) • 
CJie)l;CTBHe 5. EcJIH rpyrrrra G He HMeex H.c.o., TO oHa 

He co,11;epJB:HT HH o,11;Horo paBHOMOEHoro rrpRMoro cJiaraeMoro, o6na-

)l;aiOmero 6ecxoHetiHott H.c.o. 



4. PaCI.lll1:peH.K.fi C IIOMOIIt:b]j) rpyrrrr 60JI:b1Uekt MOIItHOCT.K, 

o6na,n;aiOm:rt:x H. c. o. 

12. 

II pH ( B / //A J JII06oe pac mxrpeaHe rpyrrrrl:l A- c rroMorq:&JD 

rpynnhi g , o6Jia,n;aiOme~ a.c.o., o6Jia,naer a.c.o. 

Eonee xoro, crrpaBe,nJIHBO cJie,nyrorqee yTBep~eHHe: 

TeopeMa 7. 

Ilpxr / B / ) /A/ , pacmxrpeEHe rpynrru A c noMorq:&JD rpynnu 

1S 06Jia,n;aeT HeiipHBO,l{HMO~ CHCTeMOH 06pa3yiOiqHX TOr,na H TOJI:bKO 

xor,na, Kor,na B o6Jia,n;aex aerrJHBO,nHMOi1 cHcTeMo~ o6pasynrqxrx • 

.1J.OKa3aTeJI:&CTBO. 

llpe,nrrono~HM caaqana, qxo rpynna B o6Jia,naeT aenpHBO~H

MOkt cHCTeMo~ o6pasyrorqHx. ITycT:& rpynna G :::>A- , C//1 ~ 3 xr 

~::: [ /> 7). fA - aenpHBO~H:MaSI CHCTeMa o6pasyiOIItHX C/A • 
Mhi 6y~eM paccuaxpxrBaT:& TOJI:&KO cJiyqa:M, Kor,na J B J) X Q , TaK 

KaK ! B ) "> J 4 / , a npH /A I< _;yo K G npHMeHHMa xeopeua I • 

.TI.nH Be ex A fA Bhi6epeM npe~cTaBHTeJIH 1~ (-~ , H xrs 

HHX 06pasyeM CHCTeMy ;2) ~ r;~ 7 A fil.. 0Ha HerrpHBO~HMa. l1 eCJIH 

o(;!) j::: G , TO s!o xpe6yeMaSI cHcTeMa o6pasyiOrqHx. ITycT:& 

,(:2J~ j (}.. • TaK KaK /;;.?)I::/ B I:> lA), xo cymecTByeT TaKaSI rro,ncHcTe

Ma 2Jo C c2J , qTO c(:?Jo~~{~~~()H ~ / ~\~o }=)X>} • 

<PaKTOp-rpyrrna 

G/{ ;D 0 j co i A) GoY/!;jo] +-~:!J~~~~~ 

HMeeT HerrpHBO,l{HMYIO CHCTeMy 06pa3yiOIItHX B CHJIY CJie~CTB.K.fi 4, 

TaK KaK ee rrpHMOe CJiaraeMOe q~~~~~~~) HMeeT HeiipHBO~HMYIO 
CHCTeMy 06pa3yiOiqHX (eM. JieMMy ) H ero MOiqHOCTb 60Jib11le 

MOiqHOCTH ,l{OIIOJIHHTeJI:&HOrO npHMlrO CJiaraeMOro. 0603HaqHM qepe3 
~ ,..._,_ 

~) ::: [ {../ ]_,r t- M HeKoTopyn HerrpHBO~HMYIO cHCTeMY odpasyn-

mHX C /{ :?Joj • .TI.nH KWit~oro_/1 f- M MOJKHO BhldpaTb npe~cTaBHTeJib 



13. 

t f ;; , {r f /lfJ (ol! \~, )~ , ITOCKOJILKy c ~/I)! {J)s 
H 2Jo C;!) • ITpH f-/ =-{~ 0 r- H , CHCTeMa 

C :: f-/ U r2Jc, 
IIOpO~~aeTc; H RBRReTCR HenpHB)~HMOH, dnaro~apR BUdopy 3ReMeH-

TOB ~. Mrax, o~Ho yrBep~~eHH3 reopeMu ~oxasaHo. ITpe~nono~HM 

renep:o, ttro rpynna B He odna;~aer HenpHBO~HMOif cHcreMott od

pasynmHx. ITycr:o rpynna G ~A- , C/A ~ B 11 /IJ- J <::' J B} • 
IToxa~eM, qro rpynna G He od.Ba,n;aer HenpHBO~HMOH cHcreMo.tt 

oc5pasynmHx. ,UonyorHM, qro C :: { C !r H C HenpHBO~HMa. Tor~a 
MOJB:HO B~enHr:o Hexoropoe no,n;ww~ecrBo Co c C , {Co~ 2 A , 
/ Co / ( /g) • Paxrop-rpynrra G/ {Co j odn~aer HerrpHBO~HMO.tt 
cHcreMoif odpasynmHx (eM. neM1Q') M 

C//Coj ~(CM)j((Co>/,4) 
Orc~a cne,n;yer, qro rpyrrna 13 , xax pacWHpeHHe cBoetf 

no~rpynnu c aoMom:on rpyrrrru doA:omeii MOmHocrH, odna,n;anme.tt 

H.c.o., ,n;on~Ha odna~ar:o H.c.o. MH rrpHmnH K rrporHBopeqHn. 

TeopeMa ~oxasaHa. 
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