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I. BBE.QEHHE 

8 3TOH CTaTbe Mbl paCCM0TpHM 0AHH KJiacc rpaAyupoBaHHblX ac

cou.uaTH RHhlX aJire6p. K ~CMY, npH C00TBeTCTBYIOJ.IJ.eH rpynnOBOH napa

MeTpHJaU.HH, M0)KH0 0THeCTH KJiaccm1eCKHe aJire6pb1 KJimpcpopAa (CM. n.3.4.) 

H MH0nte HX o606m.cum1, n0SIBHBIIIHeCSI B MaTeMaTuqecKOH <PH3UKe (CM. 
(3,4,5 )). 

YKa3aHHhlH KJiacc - 3T0 C0B0KynHOCTb RCex accou.HaTUBHblX aJire6p, HaA 

n0JICM C' onpCACJISICMhlX C00TH0IIICHHSIMH Tuna 

X(a) · X(/3) = .l.(a, /3) X(a + {3), (1) 

rACa,/3 e ffi,.l.(a,/3),E C (.l. (a,{3) ;t; 0). 3AeCbAJIS1°Ka)KAOHOTAeJibHOH eroak 
rc6phl L · · 

{X(t)} t E (l;-6a3HC L, '.( 
'~ ' ' ' ' 

ffi- Kottcqmisi a6cJiesa rpynna (X(O)--' CAHttuu.a L). Hu)Ke (CM. n.3)MhI noKa-

)KCM, lfT0 TYT CTPYKTYPHhlC K0HCTaHTbl .l.( a' /3) (c T0lfH0CTblO AO H0PMHP0BaHIUI 

6a3HCHhlx 3JICMCHT0R X(t)) A0JI)KHhl o6JiaAaTb CBOHCTBOM 

.l.(s + t, u) = .l.(s, u) .l.(t, u), 

.l.(v, s + t) = .l.(v, s) .l.(v, t), (s, t, v, u E <G) • (2) 

.QaJiee, YT0lfHHB xapaKTCp <PYHKU.HH .l.(a, /3), Mbl AaAHM noJIH0e 0nHCaHUC pacc-

MaTpHBaCM0ro KJiacca aJire6p (cM. n.4). · · 

, 2. O6O3HAllEHH51 H TTPE.QBAPHTEJihHhIE PACCMOTPEHH51 

2.1. AJire6p1,1 paccMaTpHBaCMOro B~a 6yACM Ha3hlBaTh aJire6paMU THna ( 1). 
TTyCTb ffi - K0HClfHaSI a6eJieBa rpynna (B aMUTUBHOH 3anucu): T0rAa OHa 

SIBJISICTCSI npSIMOH cyMM0H U.HKJiffqecKUX n0Arpynn (CM.·. (2 ]) • fI03TOMY rpynny 

(G M0)KHO 0TO)KACCTBHTb C C0B0KynHOCTblO BCCX U.eJI0lfUCJICHHhIX BCKT0poB BUAa 

(n1, n 2, ••• , nq) (rAe O s nk < ri rk -,- · nopSIAKa cooTBCTCTiiy10w;ux 
U.HKJIHqecKHX K0Mn0HCHT) C D0K0MD0HCHTHhIM CJI0)KCHUCM. Mbl UMCCM B BHAY' 

qTo B Ka)KA0H K0Mn0HCHTC C H0MCpoM k CJI0)KCHUC npoH3B0AUTCSI no M0AYJIIO rk. 
2.2. Accou.uaTUBHOCTh ueKoTopoii aJire6phl, YAOBJICTBOpsi10w;eii cooTuo

rneHHSIM Tuna (1), paBHOCHJlhHa TOMY, qro <PYHKU.USI .l.(a, /3) SIBJISICTCSI 
perneuueM ypaBHCHHSI 

Ob\ei:,r.twiiL4il HH:mryr -, 
rnI~~iMX ncc,taonau&O 

6&1SJ1~10TEKA -~-



(a, {3)J.(a + {3, v) = J.(/3, v) J.(a, f3 + v) (3) 

(B 3TOM MOX<HO y6eL{HTbCSI uenocpeL{CTBeHHO). HeTPYLIHO y6eL1HTbCSI B TOM, ltTO 

<PYHKU.HH co ceoiiCTBOM (2) YLIOBJ1eTBop.S110T cooTuoweutt.SIM (3). Tio3TOMY KaX<

L1a.S1 TaKa.SI <PYHKU,H.SI J.(a, /3) onpeL{CJI.SleT anre6py THna (I). Tipott3BCLICHHC ue

CKOJlbKHX T3KHX <PYHKU,HU - TOX<C <PYHKU,H.SI CO CBOUCTBOM (2) ~ 
2;3. O6o3H3ltHM ttepe3 a I' a2, ... , a q o6pa3yJOW.HC np.SIMbIX cnaraeMhlX 

rpynm,1 Cu (CM. n.2.1). To CCTb . . 

a
1 

=(l;0; ... ,0), 

a 2 = (0, I, ... , 0), 

aq = (0, 0, .:., 0, I). 

' 
TorL{a CCJlH a= (n,, n2, ..• , nq) E Cu, TO a= n,a, + n2a2 + ... + nqaq. TiyCTh 

X(a1) =X1 , ••• , X(aq) = Xq. TaK KaK (e cttny cooTuoweuuii (l)) ace 3JtCMCH-

Thl X ; 1 (k = I, ... , q) KpaTHbl CJ,{HHttu,e anre6ph1 L (paauoii X(0)), a ::>JtCMCHThl 

II II II . u 

X(a) H x, 1 ·X22 • ••• ·Xqq KpaTHbIJ:lpyr Apyry, TO BL{aJlhHCHWCM 6yL{CM CltHTaTb, 

ltTO. yX<e,npoBeL{eHa COOTBCTCTBYIOUJ,a.SI HOpMttpoei<a. To CCTb BbIOOJIH.SIIOTC.SI CO'

OTHOWCHH.SI 

X:k = I (e.uuuuu.a L), k = I; ... , q, 

II II II 
X((n 1, ••• , nq)) = x 1• ·Xi · ... ·X/. (4) 

B 'laCTHOCTH, LIJ1.SI JIIOObIX nk H n~ (k s q) 

' ' II ll 
X((nk + nk) ak) = X(nk ak)·X(nkak) = X/ · X/ (5) 

. . 
HC TOJlbKO nptt nk +"ks rk, HO " nptt nk + nk > rk, nOCKOJlhKY nopstL{KH 

MYJlbTHilJlHKaTHBHOii U,HKJIHltCCKOii no,nrpynnbl, nopOX<L{CHHOii 3J1CMCHTOM_ xk'O;. 

H nop.SIJ:I0K a;_ COB0aL{aJOT. 

. 2A. TipttM.ep. Z 2 $ Z 2$ ... $ Z 2 - napaMcTp113au,1rn anre6p Kntt<P<l>op-. 

Aa (K ). · 
II .• . 

TiyCTb K
11 

(n ~ 2) ~ anre6pa Kntt<l><l>opAa c K3HOHHtteCKHMH 06pa3y-

10W.HMH 1, ' 12 ' ••• ' I : , II 

1/ = I U = I; 2, ... , n), 

Ii lk = -lk Ii U -:;1:. k). 

3ACCb B KattCCTBC Cu Mbl B03bMCM npstMYIO CYMMY 

. 2 ; 

1•·. 

\· 
~ 
: ': \ 

! . ~ 

\'. 
4 
'1· 

\ 
.'.. I ' 1) l 

.t 

z2 $ Z2$ ... $ z2, 

II 

CCTCCTBCHHhlM o6pa30M conocTaBJlSISI 6a3HCHblM :JJlCMCHTaM K :JJlCMCHTbl X(a), 
.··'. .,,;' ,-; ,', - - . • II 

r.ac a - BCKT0pbl C K0M0OHCHTaMH O HJlH I H3 Z2: uanpnMep, 

1, . 13 . ls = X (1, o; T, ~. T, 0, 0) "T.n. 

Qt(CBHL{HO, 'IT0 LIJlSI Jll06hlX a H /J H3 ([i 

X(a) · X(/3) = J.(a, /J) X(a + /J) = ±X(a + {3). 

81,muwcM (j)opMyny .unsi J.(a, /3) B SIDHOM BHAe: 

J.( a' /3) = ( - I )(a(a),y(.8)). 

3.u~Cll (o(a), y(/3)) - 6ttJ1HHCHHaS1 (j)opMa BHL{a 
I -~ 

o1(a) y1(/3) + oi(a) y2(/3) + ... + a
11

_ 1(a) a
11

_ 1(/3), 

r.uc yk(/3) - K0M00HCHTa BCKTOpa/3 C HOMCpoM k, al (a) paaua 0, CCJlH 33 nepaoii 

KOMOOHCHTOH BCKTOpa a CJlCLIYCT ltCTHOC KOJlHltCCTB0 HCHYJlCBblX (HJIH BCC OHH - . ' 
- nynu) H I 'B npoTttBH0M cnyttae, oi(a), ... , a

11
_ 1(a) onpcL1CJ1.S110TC.S1 aua.:. 

- -· 0 I ' · 
Jl0rHttH0. Mhl C4HTaCM, 'IT0 (-1) = I, (-1) = -1. . 

Mexau11aM nonyttcHHst :JToii 11 noL106uhlx cpopMyJt McfryT nosicHHTb nocTpo

cu11si paa.ucJJa 3. 

3. TIPED,JJO)l(EHHE I 

ECJJH L - aJ1rc6pa nrna (I)' TO, C T0ltHOCTblO .uo HOpMttpoBaHH.SI 3JICMCHTOB 

cc 6a3HGI ( {X(I)} tEC,), CTPYKTYPHhlC K0HCTaHThl J.(a, /3) o6J1aL1a10T CBOHCTBOM 

(2). 

A<>Ka:?ameJ1bcmao. TiycTh a H /3 - :JJICMCHTbt rpynnhI Cu, 
a= (111' "2' ... , nq),/3 = (m 1, m2, ••• , mq). Tor,Aa 

X(a) · X(/3) = ).(a, /3) X(a + {3). 

B CHJIY cornawcmtii, npHHSIThlX Hat.tit B pa3L{CJIC 2.3, M0)KH0 C'IIITaTI,, 11T0 3JIC

M~HThl 6a311Ca {X(t)} tEC, Y.U0BJICTR0PIIIOT C00TH0WCHHSIM (4) If (5) . 

.Il,aJJcc, CCJIII npn k < I 

x,. xk = ).k.l. xk . x,' (Au EC), (6) 

TO 

3 



X
11, • "'1 _ , 1111 111 "'1 • x11, 
I xk - "'k,I xk I. (7) 

no3TOM)' OTOOpa)KCHHC 

Ill II 
(X(n1 a 1); X(mk ak)) ➔ ..1.kJ 1, (8) 

paccMaTpttsaCMOC KaK ~YHKU.HSI ABYX nepCMCHHblX "~ rpynnbl (l}, o6JiaAaC~ 

CBOHCTSOM (2) B CHJIY COOTHOWCHHH (5). 

Tenepb MO)KHO noKa3aTb, ltTO <PYHKU.HSI ..1.(a, /3) SlBJISICTCSl npmt3BCACHHCM 
·u 111 II 

'HCCKOJlbKHX <PYHKU.HH SH):la ..1.kJ '· TaK KaK . 

II II II 
X(a) = X I • X l • • X q I 2 ... , q ' 

.. Ill Ill 111 ·XII-?.) - X· I • X 2 • • X q \J'-1 2 ..• q' 

TO 

11 II Ill II Ill II Ill 
X(a)·X(fl) =xi•· ... X q-11(..1.1 1 q · xi 1 • X q) (X · ... , ' q- ,q q 

II +m II II Ill ' Ill 
=µ 1 x, 1 1 (Xl . .... x/) (x2 i. :··. xqq), 

ri:.e 

Ill II Ill II 
µ = A I I . ,1, I q. 

I 1,2 l,q . 

Ill 
. X q) = 

q 

(9) 

npoAOJIX<aSI TaKOH npou.ecc, HattttHaSI C X 2 H T.):l., .Mbl noJiyttttM Tpe6yeMOC pa3-

JIOX<CHHC AJISIA.{a, /3) (CM. HHX<C (10)). To CCTbA(a, /3) - 3TO npott~SC):lCHHC HC

CKOJlbKHX <PYHKU.HU SHAa (8), YAOSJICTS0pSIIOW.HX COOTHOWCHHSIM THna (2). 

OTCIO):la BhlTCKaCT, ltTO H CaMa <PYHKU.HSI A(a,/3) YA0SJICTSOpSICT COOTHOWCHHSIM 

Tttna (2). Yrnep)K):lCHHC A0Ka3aHo. 

4. OCTJ1CAHl1E KJIACCA AJifESP Tl1nA (I) 

JfeMMa. 
<l>yHKU.HSl A (a, /3). (CM. 0OCTpoCHHSI s AOKa3aTCJihCTBC npCAJIOX<CHHSl l) pas-

Ha 

. Ill II 

TI (..1.k,i '). 
I sk<l<q 

(10) 

" nopS1.ilKH
0 

MYJihTttnJittKaTHSHhlX rpynn, nopo)KJleHHhlX 3JICMCHTaMH ..1.k,I (eCJIH· · 

,1.k.l ~ l), ACJISIT nopSIAKH oooux 3JICMCHTOS ak "a1- rk" r1 (COOTBCTCTBCHHO). 

l{oKaaameJt&c:mao 
J>a,3JIOX<CHHC Tttna (10) MOX<HO 0OJiyttHTb, CCJIH ACTaJihHO. 3aBepwaTb 

npoucct '<9) TaK, KaK yKa3aHO B AOKa3aTCJihCTBC npCAJIO)KCHHSl l. BTOpoe YT-

4 

r): 
' . \-r! ! 

ii\ 

/~ 
l~ 

,I 

BCPX<ACHHC JICMMbl noJiyttaCTCSI H3 Toro, ltTO TaKHC cyX<eHHSI OTo6paX<CHH.Sl (8)' 

KaK 

. II 

(X(nlal), X(ak)) ➔ A.k~t" 

(X(a1), X(mk a1)) ➔ ..1.;:, 

SIBJISUOTCSI roMOMOp(pH3MaMH MC:>KAY U.HKJIH'tCCKHMH rpynnaMH (CM. (2 )) • 

5. CTPEll.JIO)KEHl1E 2 

BcstKaSI anrc6pa LC 6a3HCOM {X(t)} tE(lj' AJISI 3JICMCHTOS KOTOpoH Sbl0OJIHSl

lOTCSl COOTHOWCHHSI: 

Xa · Xf! = ..1.(a, {3) X(a + {3), (a, f3 E (6) 

tt <PYHK U.HH ..1. (a, /3) YAOBJICTS0pstlOT yCJIOBHSIM (I 0), SIBJI.SICTC.Sl accou.«aTHBHOH u 

npttHaAJICX<HT KJiaccy anre6p Tttna (I). · 

l{m:a3ameJt&cmoo 
11.eitcTSHTCJlbHO, nyCTb L - TaKaSI aJire6pa. TaK KaK see COMHO)KHTCJIH s 

pa3JIO)KCHHH Tttna (10) All.SI ..1.(a, /3) - <PYHKU.HH co CSOUCTBOM (2), TO" caMa 

<PYHKU.HSI o6nai:.aeT ..1.(a, /3) CBOUCTBOM (2). CJICAOBaTCJihHO, anre6pa L ac

cou.ttaTHBHa (CM. n.2.2). Tenepb YX<C JICrKO 3aKJIIO'tHTh, ltTO L - aJire6pa THna 

( l). ll.oKa3aTCJlhCTBO 3aKOH'tCHO. 

6. CTPEll.JIO)KEHJ1E 3 

DyCTh L - aJire6pa C 6a3HCOM {X(t)} tE(lj' 3JICMCHTbl KOTOporo YAOBJICTBO

PSIIOT COOTHOWCHHSIM THna: 

X(a) · X(fl) = )(a, /3) X(a + {3) (a, f3 E (l}). 

11.JISI Toro, ttTo6bl L 6blna anre6pou Tttna (l), tteo6xoAHMa " i:.ocraT01rna Bhl

noJIHHMOCTb YCJIOSHU (10) (TyT Heo6XOAHMOCTb Mbl 0OHHMaCM c TO'tHOCThlO 'AO 

HOpMHpoBaHH.Sl 3JICMCHTOB 6a3ttca {X( t)} tE(lj) • 

l{oKa:JameJt&c:moo 
11.JI.SI OOOCHOBaHHSI 3TOro yrnep)KJlCHHSI AOCTaTO'tHO OTMCTHTb, ltTO OHO 

.SIBJI.SICTCSI CJICACTBHCM npCAJIO)KCHHH l H 2. 

JlHTepaTypa 
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TEMATH~ECKHE KATErOPHH IlYBJIHKAUHA 

OB~E~HHEHHOro HHCTHTYTA H~EPHYX 
' ·.· . , , . ' 

HCCJIE.~OBAHWA 

HH~eKc TeMaTHKa 

1 . 3Kcnep1,1MeHTanbHa.R $H3MKa Bbl_COKHX 3HeprMH 

2. TeopeTH4eCKa.R $H3MKa BblCOKHX,3HeprMH 

3. 3KcnepHMe~TanbHa.R HeHTPOHHa.R ~HSMKa 

4. TeopeTM~ecKa.R $H3HKa HH3KHX 3HeprMH 

5. -MaTeMarnKa 

6. ~AepHa.R cneKTPOCKOnH.R 1,1 paAMOXMMM.R 

7, 4>H3MKa T.RlKenblx HOHOB 

8. Kp~oreHMKa 

9, YcKOPMTenH 

10. ABTOMaTM3a4H.R o6pa60TKH 3KcnepMMe~~anbHblX 
AaHHblX '" 

11. Bb14HCnHTenbHa.R MaTeMaTHKa 1,1 TeXHMKa 

12. XHMHR 

13. TeXHMKa $H3H4eCKoro 3KcnepHMeHTa. 

14. HccneAOBaHHR TBePAblX Ten M lKHAKOCTeH' 
.RAePHblMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR $H3HKa .RAePHblX peaK4HH 
npH HH3KHX 3HeprH.RX 

16. Ao3HMeTPHR H $H3HKa 3a~HTbl 

17. TeopHR KOHAeHCHPOBaHHOro COCTORHHR 
•• I • ~ • ' ' • , / ' • \ ; 

18. Hcnonb30BaHHe pe~ynbTaTOB H MeTOAOB 
. 4>YHAaMeHTanbHblX $H3H4eCKHX HCCneAOBaHHH 

e CMelKHblX o6nacTRX HayKH 1,1 TeXHHKH 

19. 6HO$H3HKa 


