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BseneaHe 

B rrocneaaee epeMH a Hccnenoeaa:aH cao:AcTB aneMeHTapHbiX qacTHll ycnemao npsMeas:r-

IOTCSI rpyrmOBbiB MBTOJlhi, OCHOB8HHbiB H8 CHHT839 CBOACTB BHyTp8HH8A: B npoCTp8HCTB8HHOA 

CHMM8TpHH. 

BoaMO)J{Hbi nee TO"qKB 3peHHH aa np:aMeaeaHe rpynnosbiX MeTo.a.oe a TeopHH aneMeHTap

HbiX qaCTHU. 0.0H8 H3 HHX COCTOHT B TOM, qTQ BC8 't!BCTHUbi C't!HT810TCSI B paBHO:A CT8IT8HH 

SJI8M8HT8pHblMH. npyraH TQqKa 3p8HHSI npe.llfl0118r'88T, qTQ HMBIOTCSI H8KOTOpbi8 ~yHL1.8M8H

T8nbHbi8 qacTHUhl, aecymge see CBO:ACTB8 CHMM8TpHH (KB8pKH, TpBOHbl, MO.ll81Ih IllBHHrepa) 

H BC8 'iBCTHUbi p8CCM8TpHB8IOTCH K8K HX CBB38HHbi8 COCTOSIHHH. CoCT8BH8SI MOll81lh 1 OCHOB8H-

H8R H8 
S U ( 6), BO MHOrOM H8ITOMHH89T MOnenb l<,~epHbiX o6onO'I9K BHrHepe, KOTOpbii! 

o6~8llHHH11 CITBHOBYIO H838BHCHMOCTb B H30TOllHq8CKYID HHB8pH8HTHOCTb RaepHhlX CHn H Knac-

CHcjlHUHpOBBn COCTOHHHl< no npeUCT8Bn9HHHM rpyniTbl 
S U (4), 0TnH'!He COCTOHT B TOM, 

't!TO Mbi ae saaeM, eCTh nu ooo6me qacTHD:hi, KoTopwe peanHayiOT <flyanaMeaTanbaoe npea-

CT8BJI9HH9 
SU (3), 01lH8KO 38M8H'IHBOCTb HUSH COCT8BHblX Monenell 3n9M9HT8pHbiX '18C-

THn npHBJI9K89T BHHM8HH9 MHOrHX 8BTOpOB. 

Ycnemaoe noaTsep*~eaue cooTaoweauA 
SU ( 6) CHMM9TpHH, 06'beUHHl<IOW9ll YHHT8p-

HY10 H COHHOBYIO CHMM9TpHIO, rosOpHT 0 TOM, 't!TO B38BMOae:A:CTBBe, KOTOpoe OpBBOJlBT K o6-

pa30B8BB10 CBSI38HHblX COCTOSIHBA, cna6o 38BHCHT OT CfiBH8, a XOpomee COf'JI8CH9 C :3KCll9pH

M9HTOM MSCCOBblX <!>opMyJI, B03HBK8101D.HX H3-38 HapyiDeHBSl fHBT8pBO:A: CHMM9TpBH, ll03BOJISI9T 

JlYM8Tb, qTO M8CCbl <i>YHJl8M9HT8JibHbiX 'tl8CTHII B8JIHKH 1 8 s'osMymeHH9 1 H8pymaiOID.88 CHMM8T-

pBIO, M8:JIO, TipennonaraSI, l:ITO M8CC8. KB8pK8. Be~BK8 
- 10 faB, 8 acjxj>eKTHBHblll HMITynbc 

KB8pK8 B COCT8BHOi! '18CTHU9 UOpHUK8 
• 1 fas/c, MOJKHO C'IHT8Tb UBHlK9HH9 KB8pK8 aepe-

JISITHBBCTCXBM, 

!lenbiO H8CTOl<W9ll pe60Tbl HBnHeTCH o6cyJKA9HH9 npoCT9liW9i! UHH8MH'19CKOll MOil9nH H 

HCcnellOB8HH9 B p8MK8X 3TOll MOU9nH BOITpOC8 0 ~arHHTHbiX MOM9HT8X 6apHOHOB H HX cj>opM

<fJaJtTOpaX. Mbi noxa>KeM, qTo MSJibiA .aapaKoecxuA MoMeHT Ksapxa se MemaeT nonyqBTh 

MarBHTHbl9 MOM8BTbl H388CTHbiX 6apHOHOB. 

§ 1. M e s o H hi 

PaCCMOTpBM COCTSBHYIO MOJl8Jib 3JI8M8HT8pHblX qaCTHU, B KOTopoA ace qaCTHUbl pac

CM8TpHB810TCl< K8K CBH38HHbi9 COCTOHHHl< Tp9X OCHOBHbiX '!8CTHU CO CITHHOM 1/21 -KB8pKo.f

1
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' 
M2 • (m2 -..!.. )(p+p++:p'_p-..:pop0 )+(m2 +·...1a )(K+*tt\-'K'-•K-•+ 

I I 3 I 3 

-· • ·-. 2 )-· ' ( 2 5 + Ko Ko +:Ko Ko ) +:( m
1

- -f w w +. m 
1
+·T a 

+-} < 2w-,·w'·+:¢'-¢'·+v2 ;;;• . .;,·-+:v2¢.'-w'-l 

0TCJ0.08 BH.flHO, tiTO 

B npa6naJKeRBB 

m2 •·m:l- a 
p I T' 

h1 • 0 HMeeM 

2 .. m"c ml
2 +:3 

x• 

rr ,.. m 2, 
w p 

m2 t·m 2 c2 ¢ p 
m• x• 

¢·- ¢'· + ( 1.9) 

( 1.10) 

( t;'t 1) 

nnSI TOrO, "'T06bi HS:A'TH MSCCbl ¢ - H CU -Me30HOB, Mbi JlOn>KJibl .QHSrOH8nB30B8Tb 

.KBanpaTB'IRYIO <jlopMy 

( m2 - ...!__ ) .;;• w'· +: ( m 2 + ia) ¢.-, -¢' + .. J.!..I( 2w' ,• + ¢• -¢' + y2;;;'¢' -+-./2 ¢'.,'.), (1 •. 12) 
I 3 I 3 3 

Co6cTB8HH&Ie 3HS't8HHH onpe.nensnoTcH B3 ypaaHeHHst 

2 
m - a +·th I -,- . 1- I' 

y2 h 
T• 

.:fl.b 
3 I 

m
2 + 5 a +·...!:1..-" 
1 T 3 ~ 

•· 0. 

( 1.13) 

HcKnto'IHB napaMeTpbt 

/2/ 

m• 
I 

B h, , I10nyt.t88M H3B8CTH08 COOTHOW8HH8 llJBHHre-

pa 

( m2 - m2 ) ( m2 - m 2) --~( m2 -m 2 ) ( m ~ m 2-2m 2 
) • 

W p </J p 3 K' P if> <U K• (1,14) 

DnH neaHTH nceanocxanHpHbiX M830HOB nonyqaeM aHanorHqawe cooTHomeHHH, npu 3TOM Ha-

.no c.nenaTh aaMeHy: m 1 ~m0 , h1 ... h0 ,p..,.tr, K* .. K,(U" .. q',. q," ... q''=·. 

m2•m2-~, 
rr o 3 

m2 
• m 

2+ _j_ a 
k 0 3 

0TCJO.ll8 cnenyeT H3B8CTH08 COOTHOW8HH8 rnarnoy 

6 

Mbt nony'laeM 

( 1,15) ., 

:'i 
l 

J 

' 

2 m x• -m 
2 
p •· m:- 112 

rr ( 1.16) 

AHanor cooTB01lleBB>I ( 1.14) nn>t nceanocxan>tpBhlX Meaoaoa BblllOnB>teTC>t nnoxo ( Mhl non-

CTaBn>teM 'I B xo ( 980 Maa)), 3To CB>taaao c TeM, 'ITO napaMeTp ho can&ao 

aaaacaT oT aaa'leHHB Mace Meaoaoa oiTeTa, Ma ypaaaeBBB, aaanorwqaoro ( 1.13), MOJKBO 

nony'IBTh 

m"• (2m 2 -m;)(4n,:-~-3m;(2..:-m;) 
-x!' 4m 2 -m2-3m 2 

k ft 7] 

( 1,17) 

Mbl BRilBM, 'ITO 
2 

mxo o6pamaeTC>I B 6ecxoHe'IHOCTh, ecnB oi>opMyna fenn-Maaaa...0xy6o 

nna oxTeTa shlnonuaeTCR Toquo. Oauaxo, ecnB onpeaenRTb ho B3 axcnepHMeBTSnbHbiX 

aaaqeawA Mace H pewaTb KBanpaTaoe ypaaaeaBe, TO nonyqaeTCK ynoaneTaopwTen&aoe corna-

cae c aKcnepHMeHTOM. 

B naHHOA cxeMe Momno H36e*aTh cMeWBBSHBR ysBTapuoro csurneTa u oxTeTa ncesno
BI 

CK8R>IPH\'X Me30HOB, .nn>l 3TOJI uenH BhinenHM 83 36 COCTOBHHJI ,.At 35 COCTOBBBil, KOTO-

pb19 ynoaneTBOp>tiOT ycnoaato 

-r '1!~: fl ( 1.18) 
Ck 

a noTpe6yeM, 'IT06hi aoaMymeaae 

nhtBaeT H8 MaTpBUY B03MymeaHK 

ae uapywano ycnoBHK ( 1.18). Tpe6oaaaue ( 1.18) aaKna-
BJ, A't·'· 

rAt. s't'· ycnOBHS 

Ck, A't·'· 
I r .o 
Ck Ck,B 't" · 

( 1,19) 

3ToMY ycnoBHIO MOJKHO ynoa,eTBopBTh, ecna aanacaTh· MaTpnny aoaMyweaH<I B sane 

rAt, A't·" 

BJ, "'".t, 

At, A't·' -' '' "'lj, B j· 

1 A l __ IJ IJ I 
fi B I Ck 

gck, A-"t·' 

c1c.• a"t' 
( 1.20) 

TorJla, KSK nerxo BHJl8Tb, RC9B.O.OCX8nSipHb1R: YHRTSpHbiA CRHrneT H9 15y.a.eT CM9WHB8TbCSI C 

nceanocKan>tpablM oxTeToM. llna nceanocKan<lp&oro oxTeTa nony'<BM aaaqeaae Mace ( 1,15) 

H 
m~ =·m~+ a ( 1.21) 

7 
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0TC!Oll8 cnenyeT COOTHOill9HH9 fenn-MaHH8-0Ky6o 

m2 = ~ m 2 - __!__ m 2 • 
r, 3 k 3 1T ( 1.22) 

3aMeTHM, 'ITO 3TH peaynbT8Tbl 6b!J1H liOJIY'I9Hbl paaee B paMK8X rpylilibl S U (6) • 

§ 2, EapaoHbr 

Eapuoaw a .n.aHHOM nonxone paccMaTpHBaiOTCSI KaK caHaaHHbie S -cOCTOHHHH Tpex 

KB8pKOB. KaK H B cnyqae M830HOB, Mbl 6y.aeM IIOnh30B8TbCSI HepenHTHBHCTCKHM llpH6nH>Ke

HH9M u cqe:TaTh, qTo aaae:MoaeficTaHe He aaaacHT oT crruaa. BonHoayro ¢YHKUHIO 5apuoaa 

o6oaaaqHM 'P 
AI, Bj, Ck 1 

KOTOpaSI B eyneBOM npu6nH>K8HHB Y.UOBR8TBOpHeT ypaBH9HH~ 

(E -II n• 
0 AI, BJ, ('!Jc 

= 0 • (2.1) 

BoaMy~eHH9 1 38BHCHntee OT CfiBH8 H yHHT8pHOrO CfiRH8 1 6y.lleM cqHT8Tb M8RbiM H 38ITHW8M 

ero a aune 

H1P 
At •. f\t, f'!lr 

= [ ( ; +-; + ; ) ._, + W" I tp + 
1 2 3 1 1 At, ·BJ, r.lr 

+H A8 )g-( \ )Bi-( A8 \:,J W 2 'I' AI, BJ, t'k + (2.2) 

+[(A) P +:(A)P +(A) P ),W 1 1' 
8 A BC 8 B CA 8 C AB 8 AI, Pt, C:k 

rue W 38BHCHT TORhKO OT paCCTOHHHSI Me>K.ny 't!8CTBU8MH 1 PAB - orrepaTop rrepecTa-

HOBKH. TpeTHft qneH rrpe.UCT8BR28T o6MeHHO€ B38HMO.QeaCTBHS H OnH aeKynneTa, KOTOphlA 

CHMM9TpaqeH OTHOCHT6nbHO nepeCT8HOBOK, HM99T TaKyiO )1(9 CTpyKTypy K8K H BTOpOti qneH. 

3aecb B03MO)KHhi TpH THII8 CHMM9TpHH BOnHOBOA tPyHKUHH OTHOCHT9nb'HO rrepecT8HOBKH 

YHHT8pHbiX H CIIHHOBbiX HH.IJ.9KCOB: IIOnHOCTbiO CHMM9TpaqaaSI, 56 KOMIIOR9HTi 8HTHCHMM9T

pHqHaH, 20 K0Ml10H9HT H <jJyH:KllHH, !lpeo6pa3yiOIU8HCH ITO )1ByMepHOMY rrperrCT8BJI9HH!O rpyrr

ITbi rrepeCT8HOBOK, 70 KOMIIOHSHT. 

KaK 6htno rroKaaaao a pa6oTe
131

, nyqmee cooTuoweaHe MeJK.ny MarHHTHhiMH MoMea

TaMH IIOnyqaeTCSI 'l.nH 4lyHKI1HH 1 CHMM9TpaqaoA fiO CIIHHY H YHHT8pBOMY CITHHy, 56 KOMfiO

H9HT. OnaaKo, ecnu cquTBTb, qTo aeT .a.ononHHTenhHbiX KBBHTOBbiX queen, To rrpocTpaacT

BeHHaH 4lYHKUHH J:(On1KH8 6biTb IIOnHOCTbiO 8HTHCHMMeTpBIIH8, qTQ H9B03M01KHO, ecnH CHC-

T6M8 H8XO.IJ.HTCS B S -cOCTOHHHH. 

BbiXOll aa 3Toro nono>KeHHSI M01KHO aaii:TH, ecnH npe.anono)I(HTh, qTo KsapKH no.n'I:IHHH-

8 

IV I IJ 
IOTCH napaCT8THCTHK9 1 HnH BB9CTH .IJ.OIIOnHHT9nbHbi9 KB8HTOBbi9 liHCna, KOTOpbie D.HTHCHM-

M9TpB3YlOT rronHyiO BOnHOBYIO ~YHKUHIO. Vfcnonb3yH .ll,OIIOnHRT9nbHbl9 KBSHTOBble ttHCna, MO)l<

>KHO C.llenaTb 38pH.llbl KB8pKOB uenbiMH, H9 HapyWaH COOTHOW9HHA MS>K.OY M8r'HHTHhiMH MO-

M9HT8MHe 

PaccMoTpHM yp<lBHeaue ( 2,1) c ooaMymeHH&M ( 2.2) AJ1H <jJyaKUHII, CHMMeTpHqHbtX no 

CliHHY H YHHTapHOMY CIIHHy, HcliOJ1b3YH T90pH!O B03MymeHHi!, H&TpyrrHO !lOl!yqHTb cnerry~

UJ.ee MSCCOB09 COOTHOill8HR9 .O.nst 6apHOHOB CO CIIHHOM 5 

• M.··m.+·aY +b(\~Y -T(T+.l)), (2.3) 

rAe Y -rHnepaapH.a, T -H30CIIHH. 

nnH Jl9KYliJ19T8 p930H8HCOB S • 3/2, llJ111 OKT9T8 s • l/2, HeTpyrrHo HarrucaTb 

B03MymeHH9 1 KOTOpoe OIIHCbiB89T aneKTpoM8r'HHTH09 pacmenneHH9 MSCC BHYTPH H30TOIIH

qecKRX Myn&THnneTOB! 

H 'I' 
:1 AI, Bl, Ck •·I e 2 1 '!'AI Bl nr + ~ eDeEI :l'f AI Bl <'k + 

D D I • ' o<E • • 

+:I e e P I 'I' 
D<P' D F Dto· 3 AI, Bj, Ck (2.4) 

nepBbli! 'IJ19H OllHCbtB89T '>J19XTpoMarHHTHb19 IIO!lp8BKH K C06CTB9HHOl! :><jl<jJeKTHBHOI! M8CC9 

KBSpKOB, BTOpoA qneH - npstMOe 3Jl8KTpOM8rHHTHOe B38HMO.ll9~CTBH9 KBapKOB, TpeTHfl qneH 

2 2 e 
- 06M9HH09 B38HM0.0.9A:CTBH9. 3aMeTHB, ttTO e A-= 

9 
+ y , 3anHW9M aneKTpOM$r'HHT-

HOe B03Myin9HH9 B BH.09 

H 'P 
2 AI, Bj, Ck ,.,..!, eDJ~ .IJI AI, Bj, Ck 

D 

+·I 
D 

e 0 I 
F 

+~ e e P I 'I' 
D<F D F D F 3 AI, Bl, Ck 

eF 1 ;· 'PAl, BJ, ck + 

C yqeTOM 06M9HH0r'O B38HM0.08~CTBHH nonyqaeM O.OHO COOTHOlli9HHe: 

mn- mP +·mr~ m~-F·% 0- m:=. -· 

( 2,5) 

( 2.6) 

Ecnu 5bt Mbl He yttHThiBanH o6Meaaoe aaauMo.neAcTaHe, TO nonyttHJJH 6bt .osa npu6nH}KeH-

HbiX COOTHOUISHHSI: 

mn- mp • mio- m:£_+' mi_:-m!.0 ~ m:=,_;-m:s,o· 

Cne.llyeT no.o.qepKHYTb, t~TO 3Jlec& 4JaKTHtt.ecKH Mbi y'tiHThiBaeM qneHbi BToporo nopH.oxa no 

aneKTpOMBrHHTHOMY B38HMO.ae:ACTBHlO. 

9 
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§ 3. MarHHTHbte MoMeHTht H <jlopM-<j>aKTOpbi 15apHOHOB 

EcnH ITOHHM8Tb p93Y1Ib'!"8Tbl pa6oTb/S/ 5yKBanhH0 1 TO OKB.3biB89TC51, qTQ M8T'HHTHbiit 

MOMeHT K'aapKa paaeH o.aHoMy H.o;epHoMy MaraeToay. Bo3HHKaeT ecTeCTBeHHhiA: sonpoc: qe.N 

o6ycnoaneH 6onbWO:H: aH0M81IbHbiif M8T'HHTHbi:i1:' MOM9HT K.BapKa. ll.nsr IIOHHMBHHSI CHTYBilBH pac

CMOTpHM .anpaKOBCKYlO qacTHUY B CHnbHOM CKanSipHOM none H BbPIHCflHM ee MBT'HHTHbiA' MO-

M8HT. 

YpaBH9HHe nHpaKa HM99T BHn 

[M +V(r)+fla (p-eA)].u =Ef!.u 

Mbt paccMoTpHM cnyqati 

0, r > ro 
V(r)= 

-M+·a,r< ro 

OpencTaBHM crrHHOP B BHll8 

¢ 
u = (X) 

H IIOnyqHM ypaBH9HH9 .UJ151 ¢ 

( M + V (t)- E) ¢ +:;; (p - eA ) __ l_ ; (p- e; )¢= 0 
M+ E+:V(r) 

(3.1) 

(3.2) 

(3.3) 

(3.4) 

YqHTbiB8SI 3neKTpoMarHHTHoe none a HHameM npu6nH)K9IIRH. nonyqaeM nonpaaKy K onepa-

Topy SH9p!'HH 

• _,. -+ 1 .... -+ -+ ... 1 .. ..... 
tiE =e(o A) ___ (o p) +:e ( u·p )_·_. (u A ). 

M+E+:V M+E+V 

YcpenHHH (3.5) no panHarr&HO-CHMMeTpH'IHOMY peweHHJO ¢ (r) 

MB.T'HHTHOT'O MOM9HT8 

p. ~r,~ 
3c o r.!+E+ V(r) 

___!!_j_ r 3 d r 
dr 

<l>yHK!lHSI g ( t) ynoaneTBOpReT H3B8CTHOft CHCT8M8 ypaBH8HHA: 

....'!.!_-(E +MtV(r))f=O 
dt 

..'!!.__ + _2 f + ( E - M - V (r) ) g = 0 • 
dr 

!0 

(3.5) 

1 HBXO.UHM 3HaqeHHe 

(3.6) 

(3.7) 

··, 

0onCT8BnHH pelli9HH9 (3.7) B (3.6) H ITp9He6peraH BKnanOM f B ycnOBHB HOpMHpOBKH, ITOrry-

'IHM 
~-~·~X 

E+a 

xll- M-a 
3 (f.!+ E) 

(3+ 2roiM~) sin>r2y~ ____ I • (3.8) 

sin 2 r yE 2 -a 2t r yr.1 2
- E 2+~v~-Vsin 2r v"E"--;;_2 

o o E -a~ o 

rne SH9p!'HSI OITpenerrHSTCH H3 ypaBH9HHH 

2 2 
ctgr yE 2 -c 2 = -'\1 ~· 

o E- u 

.!liTH rrryi50KIIli H WHpOKOlt S!Mbl 

~~~ 
E +:a 

(3.9) 

(3. to) 

T aKHM o6pa3oM Mbi noKasanH, l.ITO s¢4> eKTHBHhJ:A: MB.i 'HHTHhiA MoMeJIT .QHpaKOBCKOH qacTHULir 

H8XO.llSllll8tiCH B CBi138HHOM COCTOR HHH BO BH8WH8M CKBns::IpHOM none, MO:>K8T npHHHM8Tb niO

t5bJ8 3H8"iBHHSI B 38BHCHMOCTH OT IllHpHHbl H rnyfiHHbl fiOTBiJJJ;HBnbHOa RMbl H, B "18CTHOCTH, 

MQ)f{BT 6biTb MHOI'O 6onblll9 ee HOpManbHOrO .llHpBKOBCKOI'O MOM8HT8x/ 

nocne.llH88 06CTOS:I TBnbCTBO fl03BOnH8T AYMBTb, qTQ npH CnO>K8HHH MBI'HHTHbJX MOM8ll-

TOB Mbl CKn8.llbiB88M H8 .OHp8KOBCKH8 MarHHTHbl8 MOM8HTbi KBapKOB, .KOTOpbi8 tip83Bhlti8A'HO 

MBnbi H3-38 HX 6onbWOA: M8CCbi, 8 H8KOTOpbi8 a4>¢eKTHBHbl8 M8I'HHTHbl8 MOM8HTbl KB8pKOB 1 

H8XOJ:UHUHXCS:I B CHnhHOM KOMll8HCHpyiOlU8M M8CCy none. 

A.UAHTHBHOCTb 9¢4leKTHBHbiX MBrHHTHblX MOM8HTOB HBnHeTc;R, llO-BH.UHMOMY 1 Cn8JlCTBH-

8M MBnOCTH BH8WH8rO 9n8KTpOM8rHHTHOrO nang H npeue6pe:>K8HH8M 38MKHYTbiMH fieTnSIMH. 

3To 03HaqaeT, 'ITO Mhi paccMaTpuaaeM nnarpaMMhi BHna (pHc. I) n ue paccMaTpHBaeM 

nHarp8MMbl BHna ( pHCo 2). 3TH COOI5p8>K9HHH, OCHOB8HHb!9 Ha annHTHBHOCTH, MOI"'YT i5biTb 

ot5ot5weHbi u Ha crryqalt <jlopM<jlaKTopoB H Torna rrorry'IHM 

g~ (q) g ~( q) 

~ p. n 

g• (q)=O • (3.11) 

E 
rne g ... -M8I"'HHTHb!l! <jlopM-<jlaKTOp, g -srrexTpHqecxull <jlopM-<jlaxTop. EcrrH rrpen-

nonO>KHTb, "t{TO acl>¢eKTHBHbiA' sneKTpH'19CKHA. <PopM-<fJaKTOp KB8pK8 paaeH MBrUHTHOMY 

<jlopM-<jlaKTOpy (TO 9CTb <jlopM-<jlaKTOp KB8pKa, H8XOnHII1BI"'OCSl B CHnhHOM CKBITSlpHOM none), 

Mhi nonytiHM 

xl BenHlJHHa E • a ~2m or .llfl51 KB8pKa, H8XO.UHIU8rOCH B CHflbJIOM CKBnHpHOM 

none, r.a.e met - 3(J)(ll8KTHBH851 Macca KBBpKa. 

II 



I 

gM( q) 
--<>--

~ 
p 

gM(q) =g'(q)o 
p fl n (3,12) 

/5/ 
<PopMyrrht ( 3,11), (3,12) xopomo cornacyJOTCH c aKcrrepnMeHTOM , Auanorn'lH&te coo6pa-

lK9HJHI TipHMeHHMbt H K ¢opM-4JBKTOp8M 6apHOHOD B cna6biX B38HMOJl9i:kTBHSIX. 

HaM npencTannneTCSI qpe3Bhll.J8"HHO DB>KHbiM R3M9peHH9 MBrHHTHbiX. MOM9HTOB H cfJopM

¢aKTOpOB H9CT86HnhHbiX l.J8CTHU, flOCKOnhKY 9TO MO:>K9T SlBHThCSl BB)KHOI\ npoaepKOfi nonyl.JaiO-

JJlHXCst COOTHOII19HHii:. 

ABTOpbt Bbtp8li<8!0T rrry60KY!O 6naroaapHOCTh y'iBCTHl!K8M C9Ml!Hapa na6opaTopl!ll Teope-

Tl!'i9CKOI! <jll!Gl!Kil 38 o6cylK!19HHe pe~60Tbt, • 
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