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6eCKOH9'1HOI'O CB06011HOI'O paHI'8 
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groups. On this basis the distribution of non-torsion 
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I. BBEt4EHHE 

1. HaeTos~as pa6oTa HBnHeTeH ~anLHeHWHM paJBHTH
eM peweHHJI npo6neMhi B.)l;na6a /eM. 13- 51 /. B npe~bi
~Y~Hx pa6oTaX, noeBH~eHHbiX yKaJaHHOH npo6neMe, 
aBTop Kaeanes paJJIHl.fHhiX ee aeneKTOB /7-10/. B qaerHo
eTH, y~anoeb ~arb nonHoe paenpe~eneHHe no KnaeeaM 
B.)l;na6a HeorpaHHl.feHHhiX nepuo~Hl.feeKHX rpynn /10/ . Hu
)l(e 6y~yT ~aHbl HeKOTOpbie KPHTepHH ey~eeTBOBaHHH eHe
TeM o6paJyiO~Hx THna (VD y a6eneBbiX rpynn. Ha oe
HOBaHHH 3Toro 6y~eT nonyl.feHo pacnpe~eneHHe Henepuo
~Hl.feeKHx rpynn 6eeKoHel.fHoro eBo6o~Horo paHra no Knae
eaM B. )l;na6a. 

2. TepMUHOAozu~. HenonhJYJI noHHTHe HenpHBO~HMOH 

eHeTeMbl o6pa3yiO~HX H BBe~eHHble HM nOHHTHH eHJibHO 
npHBO~HMOH, Haene~eTBeHHO npHBO~HMOH H Haene~eTBeH
HO eHJibHO npHBO~HMOH eHeTeM o6pa3yiO~HX /eM. HH)I(e/, 
)],na6 paJ~enHn Bee eHeTeMhl o6pa3yiO~Hx rpynn Ha weeTb 
THnOB: 

m 
(II) 

- HenpHBO~HMaH eHeTeMa o6pa3y10~HX; 
- npHBO~HMaH, HO He eHJibHO npHBO~HMaH H He 
Haene~eTBeHHO npHBO~HMaJI eHeTeMa o6pa3yiO-
~Hx; 

(Ill) - eHJibHO npHBO~HMaH, HO He Haene~eTBeHHO npH
BO)J.HMaH eHeTeMa o6pa3yiO~Hx; 

(IV) - Haene~eTBeHHO npHBO~HMaH eHeTeMa o6pa3yiO
~HX, HO He CHJibHO npHBO)J,HMaH; 
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(V) - Hacne~CTBeHHO H CHnhHO TipHBO~HMaH CHCTeMa 
o6pa3y10mux, HO He Hacne~cTBeHHO cunLHO npu

BO~HMax; 

(VI) - Hacne~CTBeHHO CHnhHO npHBO~HMaH CHCTeMa o6-

pa3yiOmux. 
B . .l.J.na6 noKa3an, 'ITO cyLQeCTBYIOT a6eneBLI rpynnLI, 

o6na~a10mue BCeMH IIIeCThlO THTiaMH CHCTeM o6pa3yiOLQHX. 
l1M ycTaHOBneHO, KaKHMH B006I.Qe KOM6HHaU.HHMH 3THX 
THnoB MoryT o6na~aTh a6eneBLI rpynnLI. 

3TO cne~yiOLQHe KOM6HHaU.HH: 

(I); 

(I)' (!I); 

(!), (JJ), (Ill); 

m, un. om. ovl·. <Vl; 
(J), <ID. (III), (IV), (V), <VD; 

UVl, (\'); 
(!\'), (\'),(\I); 

(\'I). 

B COOTBeTCTBHH C 3THM a6eneBhl rpynllhl MO:>KHO pa3-
~enHTh Ha BoceML HenepeceKaiOLQHXCH KnaccoB, ecnu no
cTaBHTh B COOTBeTCTBHe Ka:>K~OH TaKOH KOM6HHaU.HH TH
llOB CHCTeM o6pa3ylOLQHX BCe a6eneBhl rpynnhi, B KOTOphlX 
peanH3yeTCH TOnhKO OHa: 

D( 1,0,0,0,0,0) - (I) 

D<l,l,O,O,O,Q) - (I)(Il) 

DO,l,l,O,O,m - (I)(II)(lll) 
DO,l,l,l,l,O) - (l)(Il)(III)(I\'l(V) 
D<l,l.l,l,l,l) - (l)(II)(III)(I\'l(Vl(\'1) 
D<O,O,O,l, 1 ,Ol - (1\') ( V) 
D<O,O,O,l,l,l) - UV) (\')(\'I) 
D<O,O,O,O,O,l) - <Vll. 

.l.J.anee BCIO~Y no~ rpynnaMH .}ihi 6y~eM no~pa3yMeBaTL 
a6eneBLI rpynnLI. l..lepe3 g H D 6y~eM o6o3Ha'iaTL o6-
pa3hl 3neMeHTa g u no~MHO:>KeCTBa D rpynnhl G B $aK
Top- rpynne G = G/ A . CHMBon "C" ynoTpe6nHeTCH HaMH 
~nH 0603Ha'ieHHJI CTpOrOrO BnO:>KeHHH TIO~MHO:>KeCTB, B OT
nH'iHe OT "~", MHO:>KeCTBO, COCTOHI.Qee H3 3neMeHTOB 
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gA , A~A, 6y~eM o6o3Ha'iaTL qepe3 [gA]A~A , a pa3-
HOCTL HeKOTOporo MHO:>KeCTBa D H O~H03neMeHTHOrO MHO
:>KeCTBa g - qepe3 D".g . .l.J.nx o6o3Ha'ieHHH npxMoH: 
cyMMhi rpynn Mhl ynoTpe6nHeM 3HaKH "+" H I. 

llycTL D - cucTeMa o6pa3y10mux HeKoTopoH: rpynnLI G . 

OnpeoeAeHue 1. D - HenpueoouMa, ecnu oTHorneHHe 
g ~ ID-......g l ( *) 

He BLmonHHeTCH HH ~nx o~Horo 3neMeHTa g ~D. B npo
THBHOM cnyqae D - npueOOUMQ. 

OnpeoeAeHue 2. D- cuAbHO npueoouMa, ecnu cooTHorne
HHe (*) BLmonHHeTCH ~nx n106oro 3neMeHTa g ~D. 

OnpeoeAeHue 3. D - HacAeocmeeHHo npueoouMa, ecnu npu, 
BO~HMa BCHKaH no~cucTeMa D's_ D , nopo:>K~aiOLQaH G=! D l. 

OnpeoeAeHue 4. D - HacAeocmeeHHo cuAbHO npueoouMa, 
ecnu cunLHO npuBo~uMa BCHKaH no~cucTeMa D ' C D , 
KOTopax nopo:>K~aeT G =I D l. OcTanLHhle o6o3Ha'ieHui" Ja
HMCTBOBaHLI H3 /2( 

I I. KPHTEPHH CYll(ECTBOBAHH.JI 
HACJIE,l{CTBEHHO CHJibHO IIPHBO,l{HMbiX 
CHCTEM OEPA3Y/Oll(HX 
Y HEIIEPHO,l{HIJECKHX TPYIIII 

Cne~y10max neMMa HBnHeTcH o6o6LQeHHeM pe3ynLTaTa, 
nonyqeHHoro HaMH paHee/ll/~nx npuMapHLIX rpynn. 

JleMMa. llyCTh rpynna G=IDJ. Ecnu ~nH n106oro a ~ D 
u n106oro npocToro qucna p ecTL TaKue 3neMeHThi a. G-D'-a 

I 

(i= l, ... ,n),(n=n(a,p))}ITO 

n 
h (a+ I k.a.) > 0, 

p i = l I I 

TO CHCTeMa o6pa3yiOmHX D CHnhHO TipHBO~HMa. 

,l{oKa3ameAbcmeo. llycTL G= I D I , , D y~oBneTBopxeT yc-
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JIOBHIO neMMbl, H a - npoHJBOJibHbiB JJieMeHT D. lfJ yc
JIOBHJI CJie,IJ,yeT, 'ITO 

lal n ID~l =I 0 

n(a,p) 
(a+ I k.a. =pka+pf(~a)*--> (pk-Ua~ID-........al, 

I I 

(pk-l)a f. 0, ecJIH O(a)=oo;ecJIH O(a)=f= qf' ,r.D.e q
llpOCTOe 'IHCJIO, TO (qk- 1) ll f. 0). llyCTb m - MHHHMaJib
HOe nonmKHTeJibHoe 'IHCJIO, .IJ.JIJI KOToporo ma ~ ID""'-..a I . 
llpe)l.llOJio:lKHM, 'ITO m > } . 

EcnH p - npocToii .D.eJIHTeJib m, To, no ycnoBHIO, 
Haii.n.yTcJI TaKHe JJieMeHTbi a i ~ D-........a, , (i= 1, ... ,n(a,p)),'ITO 

n 

k.a.)>O, 
1 1 

h (a + l 
p i = 1 

TO eCTb 
n 

a + l k.a .= pka + pf<D""'-..a). 
i=} I 1 

Cne,IJ,oBaTeJibHO, (pk- 1) a~ I D'a l . 
'ITO 

(pk- 1, m) = m 1 < m, m 1 > 0 
H 

m1a""ID'---._al. 

0TCIO.IJ.a nonyqaeM, 

3To npoTHBope'IHT MHHHMaJibHOCTH m. Cne.n.oaaTeJibHO, 
a <;.{D'-8. l • B CHJIY npoHJBOJibHOCTH a ~ D 

cHcTeMa D CHJibHO npHBO.IJ.HMa. 
JleMMa .n.oKaJaHa. 

TeopeMa 1. EcJIH rpynna G J A = I Ml, 

G/A ;; I C(p .\ ), lA I~ IMI. 
ltQ\ 

TO G o6Jia)l.aeT CHCTeMOB o6pa3yiO~HX THna (VI). 

,l(oKa3ameA&cmeo. Mo)f(HO C'IHTaTb, 'ITO M =[a A)_,.\ ~A 

/Mo)f(eT 6b1Tb c noaTopeHHJIMH/. llycTb G/ A= l IC l, r,IJ,e 
,\(;A 

*qepe3 f(M) Mbl o603Ha'laeM KOHe'IHYIO JIHHeBHYIO 
KoM6HHauruo JJieMeHTOB, B3JITbiX H3 M. 
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j, 
li 

!CAl ::c<p[>. c ,\ = [ c A;l i: 1 ' 

p, c -0 ,., ,\I- , ... , c .\i- PA c.\,i+ 1 = O, •••• 

C , = t: c, . ) ~ , c , . <;. c-, . . 
1\ 1\1 1=1 /\1 /\1 

PaccMoTpHM HOBble JJieMeHTbi 
n 

H 

e,\ = ( II p. ) c ,\. + a A , ,\ ""A , n = 1,2, ••• . 
n i=l 1 1 

r.n.e Pi - npo6eraiOT ace npocTble 'IHCJia B ecTeCTBeH
HOM nopJI.IJ.Ke. llpH Elt =[e, ) : 1 CHCTeMa Mu( u E,>=D 

11.n n .\""A " 

nopo)f(.n.aeT G, TaK KaK B G/IMl_ no,IJ,cHcTeMbl D E,\ 
nopO)f(.IJ.aiOT npJIMbie cnaraeMble I C ,\ l ;;;; C (p A ) . lloKa
)f(eM, 'ITO D -cHcTeMa o6pa3yiO~Hx THna (VI). llycTb D's;;,D 
H I D 'I= G. Tor.n.a D' = M 'u ( u E ~ ) , , r.D.e ~ C. M 'c M , 

.\~A i\ -

E_\::_ E ,\, lEAl= fl 0 !a cHny Bbi6opa E,\, ,\""A /. 

EcJIH a,\ ""M , e Am "" E ~ , Ill> n, TO hp n (a,\ - e .\m ) > 0 
B cuny onpe.D.eJieHHJI JJieMeHTOB e .\i . 

fiyCTb 
t>s. ,ll;anee, 

e,\s ""E'. 
TaK KaK 

t- s r 

Haii.n.eTCJI TaKoii eAt <;. E' , 

B G/IMl eAs-p\-seAt=O, 

'ITO 
TO 

eAs -p,\ eAt =i:l kia,\(i)"" !MI. 

EcJIH eAs -p~-s eAt f. 0 TO )l.JIJI 11106oro n HaB,IJ,eM TaKHe 

e,.\(i)m(il ~ E A(i) , m(i) > t ( i = 1, ... , r ) , 
'ITO 

hp (a,\(i) -e,\(i)m(il ) > 0. 
n 

Cne,IJ,oaa TeJibHO, 
r 

hpn \:1 ki (a,\(i)-e ,\(i)m(il 

H 

)) > 0 
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n 
t-s 

h (e' - p ' , eAt 
Pn As " 

~ k . e '( ") ( ") ) > 0 , 
i=) I 1\lffil 

(eAt ,eA(i)m(i) <=-D~eAs ). 

l1TaK, Mbi noKaJanu, 'ITO cucTeMa D ' y.noBneTBOpBeT 
ycnoBUIO neMMbi. Cne.noBaTenbHO, oua cunbHO npuBo.nu
Ma. B cuny npou3BOnbHOCTU D', D uacne.ncTBeuuo 
cunbHO npuBO.IJ.UMa. TeopeMa .IJ.OKaJaua. 

TaK KaK BCJIKa.H cBo6o.nuaJI rpynna c"'eTuoro paura 
UMeeT <jlaKTOp - rpynny TUna C (p 

00
), TO U3 TeopeMbl 1 

BhiTeKaiOT cne.ncTBU.H. 

CAeOcmeue 1. BcJIKaJI rpynna 6e3 Kpyqeuu.H 6ecKoHel.fuo
ro paura o6na.naeT cucTeMoii o6pa3yiOII..{UX Tuna (VI). 

CAeckmeue 2. Ecnu cBo6o.IJ.HbiH paur cMernauuoii rpyn-
llhi ro (G) = \G 1 , To oua o6na.naeT cucTeMoii o6pa3yiO-
mux Tuna (VI). 

YKa)l(eM eme .IJ.Ba cne.ncTBUJI u3 TeopeMhi 1. 

CAeOcmeue 3. Ecnu rpynna G 6e3 KpyqeHHJI Kouequoro 
paura n JIBnJieTCJI pacrnupeuueM cBo6o.nuoii rpynnhi pau
ra n c noMOII\hiO nonuoii rpynnhi, paur KoTopoii 6onhrne 
unu paBeH n, TO G o6na.naeT CUCTeMOH o6pa3yl011\UX TU· 
na <VD. 

CAeOcmeue 4. Ecnu G - cBo6o.nuaJI rpynna 6ecKouequoro 
paura, TO G ~; D(l,1,l,l,l,l). 

TeopeMa 2. Ecnu rpynna 
"" lo. 

G/ A ~ ~ ~ c (p ~I ) 

A ~;A i=l Al 
r .ne npu Ka)I(.IJ.OM A G- A , 
O<kAi<oo, 'IAI ~lA\. 
3Yl011\UX TUna (VJ). 

,[{oKa3aTellhCTBO. IlyCTh 

8 

G -:;A, 

p Ai - paJnu"'Hble npocTble qucna, 
TO oua o6na.naeT cucTeMoii o6pa-

G/A= ~ ICA.l, 
A.~;A 

l 

.\ 
J 

~I 

l 

ICA l 
00 

~ 
i= l 

-;; Ai l ' C A = [ ~ Ai] ~= l 

- k. 
lcAi l ;; C(p,\/), c,.G-c,. ;1.. ~;A. 

1\ I /\I ' 

i = 1,2, ... . 

IJpe.IJ.CTaBUM Ka)I(.IJ.Oe MHO)I(eCTBO C A = [ C Ai ] i: l B BU.IJ.e: 
00 00 

cA = [bAi 1 i=l u[bL 1 i = 

C llYCTbiM nepece"'eHUeM, a MHO)I(eCTBO BCeX llpOCTbiX 

"'UCen B BU.IJ.e 

r.ne 

00 

[qAi i=1u[Q~i j =c 1 

00 

tqAi li=1 n[q:.J~ =-~.AI.; A, 
/\1 I = 1 

(qAi. O(bAj )) = 1 , (q,\i ' O(b Ai )) = 1 , 

( i,j = 1 ,2, ... ) 

llycTb A I a A I A .,.. \ /B03MO)I(HO, c noBTopeHHJIMU/, 

n n 

d,\ = l b A" 
n i = l ' 

. dAn = _l b Ai 
l = l 

U 

n 
e, =(llq,.ld, +a,, 

1\ll i=1 "' 1\ll " 

n e; =( 11 q:. )d', + aA, n= 1,2, .... 
1\n i=} 1\l 1\n 

E.cnu E A = [ e An] ;= 1 , E A= [e An 1 := 1 , A c;; A , 
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TO D <u EA) u ( u E_()uA 
A~A A~A 

- cucTeMa o6pa3yiDI.I:(HX G THIIa <VD. ,l.J;eBCTBHTeJILHO, ec-
JIB D's;_D H ID'I= G, TO 

r,IJ.e 

D' = ( \_; 

A~A 

A .. 
E )u( uE')uA', 

A A~A A 

A'SA, 
A A A A -y 
E,\ s. E ,\ ' E ~ s E A , I E ,\ I = I E .\I = 1\.. 0 • 

Ilo3TOMY JJ.JI.H mo6oro a, ~ A H mo6oro n HaBJJ.YTC.ft Ta-
A A A 

KHe eAs~;EA H e;(t~E}. , s,t>n, 'ITO 

h (a, -e, ) > 0 , 
<jAn A As 

h , (a,\ -eAt ) > 0. 
qAn 

,l.J;aJibWe )J.OKa3aTeJibCTBO MO>KHO IlpOBeCTH TaK >Ke, KaK 
H a TeopeMe 1. 

C11e0cmeue 5. EcJIH G - rpynna 6e3 Kpy'leHH.H KOHe'I
Horo paHra u pe)J.yu;upoaaHHa.H 'laCTh G/A-C 6ecKoHe'I
Ha, r,IJ.e A - MaKCHMaJILHa.H JIHHeBHO HeJaBHCHMa.H cucTe
Ma G, To G o6Jia)J.aeT cucTeMoB o6pa3yiOJ..QHX Tuna <VD. 
,l.J;eBCTBHTeJILHO, ecnu GIA=C+B, To JJ.JI.H mo6oro npo
CToro p , r P (C)< oo • Ilo3TOMY G _¥O)I(HO npeJJ.CTaBHTh 

B BHJJ.e, OTHOCHTeJILHO 11poo6pa3a B, G/B .;; C, Tpe6yeMoM 
B TeopeMe 2. 

TeopeMa 3. Ecnu T - nepHOJJ.H'IecKa.H 'laCTh CMewaHHOB 
rpynnw G H 

IG/T I< l Gj' 

TO G o6Jia,IJ.aeT CH<:TeMOB o6pa3yiOJ..QHX THIIa (VI) TOr,IJ.a 
H TOJlbKO TOr)J.a, KOr,IJ.a T He npe,IJ.CTaBHMa B BH,IJ.e IlpJI
MOB CYMMhl 
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T=T
1

+T
2

, ( ,t) 

r)J.e \T 1\ >IT 2 1 u T 1 - orpaHH'IeHa /nop.HJJ.KH ee 3JieMeH-

TOB orpaHH'IeHbl B COBOKYIIHOCTH/. 

AoKa3amellbcmeo. IlocJie,IJ.Hee ycnoaue B TeopeMe 03Ha
'laeT, 'ITO T 06Jia)J.aeT CHCTeMOB o6pa3yiOI..QHX THIIa (VI) 

/eM. /IOij. 
IlycTL T He IIpeJJ.CTaBHMa a BHJJ.e ( *) H A - MaKcu

MaJILHa.H JIHHeBHO He3aBHCHMa.H /B CMhiCJie CB060)J.HOrO 
paHra/ TIOJJ.CHcTeMa B G. TaK KaK 

- -
G = Gl A ~ ~ T, A l I I A I = T ,;- T , 

To G He IIpe.IJ.CTaBHMhl a BHJJ.e G=G 1 +G 2 , 

- -
rJJ.e lc

1
l>lc 21 u G 1 - _or_paHH~eHa._,I.J;e!c~BHTeJILHo, 

ecnH 6w3To 6wno HeTaK, ToiT ,G 2 11G 2 =Til TnG 2 1~TIT'
orpaHH'IeHHaJI rpynna H \T/T 'I> IT 'f. CneJJ.oBaTeJILHO, T He 
,IJ.OJI>KHa o6Jia)J.aTb CHCTeMOB o6pa3y101..QHX THIIa (Vl) /eM. 
TeopeMy 7 H3 19 I I, 'ITO npoTHBope'IHT ycnoBHIO. 3JJ.eCL 
B03MO>KHbl )J.Ba CJiy'la.H /eM. ,IJ.OKa3aTeJibCTBO TeopeMhl 4 
H3 1101 I. Jlu6o JJ.JI.H HeKoToporo MHO)I(ecTaa npHMapHw'x 
KOMIIOHeHT Cp i(i~J) rpyiiiihl -G 

:t r <G IB > = \ Gl = I G I >X- 0 , 
j(;.J-Pi Pi Pi _ 

r)J.e BPi - 6a3HCHLie no,IJ.rpynnLI GPi . Cne,IJ.oBaTeJILHO, 
rpynna G YJJ.OBJieTaop.HeT ycJIOBHIO TeopeMLI l H o6na
,IJ.aeT CHCTeMOB o6pa3yi0Iu;HX THIIa (VI). oo k. 

Jlu6o G HMeeT np.HMOe cnaraeMoe THIIa I :t C (pA .
1

), 

A~Ai=l 

r )l,e 0 < k. < oo • p A. - pa3JIH'IHLie npocTwe 'IHCJia npu 
I I 

Ka)I(Jl.OM A ~A, , lA I =I G I • B noM cny'lae rpynna G 
YJl.OBJieTaop.HeT ycJIOBHIO TeopeMLI 2 H no;noMy o6Jia)l,a
eT CHCTeMOB o6pa3yiOJ..QHX THIIa (VI). 

C J].pyroB cTopouw, nycTL rpynna G o6Jia)l,aeT cucTe
MOB o6pa3yiOIIJ;HX Tuna (VI). 

,l.J;onyCTHM, 'ITO T - npe)J.CTaBHMa B BH)l,e ( *). rpynna 
G = IM ,T I, r)l.e M - HeKoTopa.H cucTeMa npe)l.cTaBHTeJieB 
3JieMeHTOB H3 GIT , IMI < \T I· B cuny Hawero npeJ],nono
>KeHH.H, rpynna G/IM,T2 l orpaHH'IeHa H IG/IM,T2 l > 
>II M

1 
,T 

2
\. CJie,IJ.oBaTeJILHO, rpynna G He MO)I(eT o6na-
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)l.aTb cucTeMoii o6pa3yromux Tuna (VI) /eM. TeopeMy 7 
U3 19 I I. Mbi npuumu K npoTUBope'luiO, 'ITO u )l.OKa3biBa
eT yTBep)l(,ll,eHue TeopeMbi. 

Cne)l.CTBUe 2 u TeopeMa 3 ucqepnbiBaiOT Bonpoc o 
cymeCTBOBaHUU CUCTeMbl o6pa3YIOI.l.\UX TUna (VI) y He
C'leTHbiX Henepuo)l,u'!ecKux rpynn. Ecnu rpynna G C'leT
Ha U r 0 (G)=X O, TO, B cuny CJie)l,CTBU.II 2, OHa 06Jia)l,a
eT CUCTeMOH o6pa3YIOI.l.\UX TUna (VI). 

OcTaeTC.II paccMOTpeTb C'leTHbie Henepuo)l,u'lecKue rpyn
nbi C KOHe'IHbiM CB060)l.HbiM paHrOM. Ho 3TO Ha)l,eeMCR 
C)l.eJia Tb B CJie)l.yiOlllUX pa6oTaX. 

III. PACIIPE,l(EJIEHHE IIO KJIACCAM B.,l(JIAEA 

flpuMeHUM noJiy'leHHble pe3yJibTaTbl )l,JIR pa3)l,eJieHUR 
HenepUO)l,U'leCKUX rpynn 6eCKOHe'IHOrO CB060)l.HOrO paH
ra no KJiaccaM B.)J,na6a. 

OTMeTUM, 'ITO A.IO.Co:H<l>ep nonyqun B pa6oTax /II •12/ 

KpuTepUH CYI.l.\eCTBOBaHUR HenpUBO)l,UMbiX CUCTeM o6pa-
3YIOlllUX y a6eJieBbiX rpynn. rpynnbl, YAOBJieTBOpRIOI.l.\Ue 
3TOMY KpUTepui0,6y)l.eM Ha3biBaTb 8- rpynnaMU. 

flepUO)l,U'leCKUe rpynnbi, He npe,ll,CTaBUMbie B BU)l,e ( *), 
6y)l.eM uMeHoBaTb N-rpynnaMU. 

PaccMoTpuM cHa'laJia rpynnbi 6ecKoHe'!Horo cBo6o)l.
Horo paHra (cr0 <m=IGI). B cuny nony'leHHbiX 3)l.eCb 
pe3yJibTaTOB TaKUe rpynnbl MOryT CO)l,ep)l(aTbCR TOJibKO 
B KJiaccax D(l,l,l,l,l,l), D <0,0,0,1,1,1). rpynna 6e3 Kpyqe
HUR 6ecKoHe'IHoro paHra npuHa)l,Jie)I(UT KJiaccy D<I,l,l,l,l,l) 
TOr)l,a U TOJlbKO TOr)l,a, KOr)l,a OHa 8 - rpynna, U 
KJiaccy D<O,O,O,l,l,l) - B npoTuaonoJIO)I(HOM cnyqae, TaK 
KaK o6Jia)l,aeT CUCTeMOH o6pa3YIOlllUX Tuna (VI). 

PaccMoTpuM Tenepb cMernaHHbie rpynnbl 6ecKoHeq
Horo cBo6o)l.Horo paHra. TaK KaK rpynnbi c r

0
(G) = IG I 

06Jia)l,aiOT CUCTeMaMU o6pa3yiOlllUX TUna (VI), TO )l,JIR HUX 
Mbi nonyqaeM pe3yJibTaTbi, aHanoru'IHbie npe)l.bi)l.yi.I,(UM. 

Ecnu G - cMernaHHaR Hec'leTHa.R rpynna c r
0

(G)<.\ G I 
U C nepUO)l,U'leCKOH 'laCTblO, RBJIRIOllleHC.II N- rpynno:H, TO 
G npuHa)l,Jie)I(UT KJiaccy DO,l,l,l,l,U, Tor)l.a H TOJibKO 
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TOr)l.a, KOr)l,a oHa S - rpynna, H KJiaccy D<O,O,O,l,l,l) -
B npOTHBHOM CJiyqae. 

EcnH G- Hec'leTHa.R cMernaHHa.R rpynna c ~(G)<IGI 
H c nepHO)l.H'leCKOH 'laCTbiO, He RBJIRIOI.l.\eiicR N - rpynno:H, 
To G He o6na)l,aeT cucTeMo:H o6pa3YIOlllHX THna <VD H 
o6Jia)l,aeT CHCTeMOH o6pa3YIOI.l.\HX THna m /eM. I 8/ I KaK 
paCIIIHpeHUe HeKOTOpOH rpynnbl C noMOI.l.\blO orpaHU'leHHOH 
rpynnbi 60JibiiieH MOI.l.\HOCTH, o6Jia)l,aiOI.l.\eH HenpUBO)l.HMOH 
cucTeMoii o6pa3yromux. 

EcnH npu 3TOM G/T He CB060)l.HaR rpynna KOHe'IHoro 
paHra, To G o6Jia)l.aeT CHCTeMaMH <IV) H <VILCne)l,oaaTeJibHO, 

G~;D(l,l,l,l,l,O>/cM. I 41 /. 
Ecnu G/T - cBo6o)l.HaR rpynna KOHe'IHoro paHra, a T -

He orpaHH'leHHaR rpynna, TO Mbl npHXO,ll,UM K aHaJIOrU'IHOMY 
pe3yJibTaTy /eM. /7/ /: G~;D(l,l,l,1,1.()). 

E cnu G = T + F n , r )l,e Fn - CBo6o)l.HaR rpynna KOHe'l-
Horo paHra, a T - orpaHU'l

1
eHHaR rpynna, To G;..D( 1, 1,1,0,0,0) 

HJIH C~D(l,l,},},},O) /cM.;7/ /. 0KOH'IaTeJibHO Bonpoc 
o pacnpe)l.eJieHHH no KJiaccaM B.)J,na6a TaKux rpynn no
Ka He perneH. 

B 3aKJIIO'leHue aBTOp npHHOCHT rny6oKyiO 6naro,ll,ap
HOCTb B.l'.Ka)l.biiiieBCKOMy 3a HHTepec K pa6ore H A.ll.Mu
IIIUHOH - 3a l.l,eHHbie COBeTbl H llOCTORHHYIO nOMOI.l.\b. 
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PyKonuc& nocmynu/la e u3oameA&cKuil omoe/l 
25 MaR 1977 zooa. 

TEMATMqECKME KATErOPWM OYB~MKAUMM 

OBnE~MHEHHOPO MHCTMTYTA H~EPHMX 

MCC~E~OBAHMM 

J.1H,UeKC TeMaTHKa 

1. 3KcnepHMeHT81lbH8B ~H3HK8 BhlCOKHX 3HeprHH 

2. TeopeTnqecKaB ¢u3HKa BwcoKHX sHeprnw 

3. 3KcnepHMeHT81lbH8B HeHTpOHHBB ~H3HK8 

4. TeopeTnqecKaB ~H3HKa HH3KHX sHeprnw 

5. MaTeMaTHKa 

6. HnepHaB cneKTpocKonnB H pannoxnMHH 

7. ~H3HK8 TB*ellhlX HOHO~ 

B. KpnoreHHKa 

9. YcKopnTenn 
• 

10. AaToMaTH3aUHB o6pa6oTKH sKcnepnMeHTanhHhlX 

naHHhlX 

11. BbJqncnHTenbHaB MaTeMaTHKa H TeXHHKa 

12. XHMHB 

13. TexHHKa ~H3HqecKoro sKcnepHMeHTa 

14. HccnenoBaHHH TBepnbiX Ten n *HnKocTeii 

BnepHblMH MeTonaMH 

15. 3KcnepHMeHT81lbH8H ~H3HK8 gnepHbiX peaKUHH 

npH HH3KHX 3HeprHBX 

16. Llo3HMeTpHH H ~H3HK8 38lUHTbl 

17. TeopHB KOHneHCHpOBBHHOrO COCTOBHHB 


