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E p E B A ll c K ll m <I> m 3 fl q E c K I M I H c T m T y T 

EPEBAH 

EP1ll1-T~ 3 ( 68) 

JI.H~KOBAJIIi,c.r~MATHHHH 

<I>OTOPOiKZ!EHIIB HE~TPAJI:OHhIX BEKTOP HblX 
ME30HOB IIPH BNCOIU'!X 8HEPTI'!HX B r,mJlEJrn 

IIOJJIOCOB PEJl}KE 
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PaccuoTpeHo HBJieHllle <I?oTopo:m:,11eHll!H :sewropH!iiX Me30HOB Ha 

npoToHax nplll 6oJI:&WlllX aHepr!tIHX B M0,2\eJilll IIOJIIJCOB Pe;!tlte, yn:-
Th!Bru:>Illetl: o6MeH TeHSOpHblMH pe,2\lUiOHaMM ( f I f ~ fie ) B 

npe,11nOJIOllteHl11/1 u (Zi) - CIDD!eTpMlll lll CMefillllBaHHH Mellt;ey j - lll 

j * - MeSOHOB • 

IloJiyqeHO no,11aBJieHllle <l?OTOPOllt,2\eHrur lf - Me30HOB, coxpa-

HHD1I1eec.11 lll B aClllMilTOTlllKe. 

j 

f' 

t 

t 

I 
I 

J 

B pa6oTe o,11Horo lllS aBTopoBfI] (cM.TaKxe[2] ) 6hlJIO 

noKaaaHo, qTo no;n;aBJieHllle <I?oTopom;n;eHlllH lf - MeaoHa no cpaB­

Hemm c ;n;pyrHMlll HellTpaJII.HhIMH BeI<TOPHhlMlll MeaoHaMH p 1 W nplll 

SHeprHlll :> 2 raB MOll£0T Hai1TM CBOe 06~HCH6~llle Ha 6aae MO­

;n;eJIY! BeKTOpH0!1 ;ztOMHHaHTHOCTI4, IIpHBJieKan111e« 111;zi;eD 0 npm.!OM 11V -
nepexo;n:e, ecJI:11 B aMnJrnTy;zte V N - pacce.a:mrn Hap.H;ey c o6ue­

HOM BaRyyMHOro TIOJIJ)Ca Cf) yirecT:& o6MeH ocTaJI:&HlilX ;n:onycTM.­

wx pewite-TpaeKTOp!llti 2+ - HOHeTa ( j * - Ill A2 - MeSOHiil ) • 

Ilp:i! STOM )IJIH IlOJiyqemm HH<fJOPMaI(lf!'I 06 OTHOClllTeJIJJHO~ pom~ Bbl -

qeTOB paaJrnqHh!X TpaeKTOPHi1 HCIIOJl:bSOBaJiac:& lll:l(e.H Ka6H66o l'I ;21pf~ 
0 TOM, qTo np111 t = 0 Beprn!llHHNe <l?YHKqlll!ll CBH3lll pe,2\lltlllOHOB 

c qaCTlllqaMlll npeo6paay~TCH KaK COOTBeTCTBYIJillllle MaTplllqHhle aJie-

MeHTbl reHepaTopeB rpynm.i ( s u ( ~) x. 5 u ( .3) ) .f.i• KpoMe 

Toro, B pa6oTe I] rrpe;n:noJiaraJioc:&, irTo J - MeaoH HBJI.HeT­

CJI YHlllTapHRM C!llHrJieToM. 

B HaCTOHIIJ,ei'!: pac5oTe w paccM0Tp11M 6oJiee pean11cT1t1TieceyD ·CH­

Tyaqll!D' KOr,11a .f - lll j ~ - BX0,11.HT B HOHeT t c5y~'fif 
CMemaHHRM'fif B COOTBeTCTBH!ll c aKcnepHMeHTa~:&Hh!Mlll 3HaqeHIDIMM 

Mace qaCT11U HOHeTa z+ ( yro~ CMem11BaH11H Br= so0 ),yqwrHBaH B 

Ta.Kott Mepe OTKJIOHeHllle OT SU (6) - CHMMeTpHH ( yroJI c1rnm;rna -

HMJI e I cos 6::. J% I si.n 8:. + fir; ) ,aHaJIOrll!qHQ ,KOHeqHO t 

paccMaTpHB8.DTC.H BeKTOPHHe MeaoHR (I- HOHeT, yroJI cuem111-

BaHIDI uJ t lf f9./~ 70 ° ) • 
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BepmHHY CBtl3H HOHeTa TeHsopHhlX nOJIJJCOB Pe;zuite c BeK!l!OPHWIH 
Me30HaJIH ( qmcTaH d. - CBHSD ) K c HYKJlOHOM (OTHOmeHHe 

:f Id. = - 2 C4J)' '1'8.KJ/lll o6paaoM, ll0;1t11HHHl)'l'CH HOH6'l'HOit ur~J 
Cl'IMMeTpHM. 

HaKoHeu, Bepmmw: nepexo;ita Q. V - 6epyTCH Ha ocaoBe cxew 
"cuem:imaHWI TCIKOB11 [SJ' B KOTopoit SJl6KTp0148I'HHTHHit TOK a;ztpo­
HOB aanmcHBaeTCH B BH;zte: 

'jjl (I(} = - ;:2p~ (x) - ; ~ Sin Sy wf' ( "} T ~,~ cosfJ./fµ (x} ( t)' 

r;zt~ 

j 
-1. 1 f -~ . 1 -t [ J 1' · y y srnSy:-yfy cosev."'~:0,81; 1,15 

6 

2.xapaKTep~e. qepTY paccuaTpHBaeuoit cxeMH B OTHomeHHH no­
AaBJJeHHH <PoTOPOE;zteHKH tf - Me30HOB Ka11eCTB6HHO CBH38Hli c 
T6M' lITO B BeM npH 8 : Sr :. ev f - M630H He CBH38H c 

tp - M630HOM, H IlOSTOllY BKHa;ll BaKyyMHoro IlOJIJJCa B aunnHTY-
1!3 <PoTopox,11;eHKH lf - MeaoHa co;ztepxtHT M~ napaMeirpe-e,. .... %; 
IlOSTOMY 3;1t6CD, B ~OllOJlH6HHe K uexaHHSllY llO;ztaBJl6HJIH polltf6Hl'Il1 

lf - ueaoaa npH aHeprrurx 4 - 6 BsB,paccuoTpeHHOllY B[ •2J H 
CBH38HHOMY c ;lt6CTPYKTHBHOit HHTep!PepeHume~ BKna;ztoB paaH!iX no­
JmCOB Pe;ztEe Ha-aa OTPHUaTeJlbHOro OTHOCHTBJil>HOro. BKJla;zta lf -
MeSoHa B TOK (I), HUeeT ueCTO ;ltOllOJlHH'l'~Jll>HOe llO;llaBJl6HHe Lf ~ 
POllt;ztemm~ coxpaHHJJuteeC.H, B OTJllNH6 OT L 2 J t H np:m: aOJ/lllllTO'l'H­
lI6CKH 6oJil>mJ/IX 8HeprHHX~ KOl';zta cyuteOTB6HHIBl OKaBYBae'l'CH JlHmD 
noJillc rrouepaH'l!yKa. 

IToaTo:uy,o6~HcHHH uanoo'l'» I.fl - <PoTopoz;zteHHH no cpaBHeHHI> 
c .P - POl!Ql6HKeM npm SHepraHX 4 - 6 BaB, npe;ztJJOZ6HHaH cxe­
ua BMeOTe c TeY ;ztae'l' npe;ztCKaaaHHH, O'l'JlZllHYe KaK OT MO;zteJlH 
Il0.7.00COB Pe;ztEe, paCCMOTpeHHOI B [I,2 J (r;zte npH OlleHD 60HD-'] 
mmc 3HeprHHX <5_p/r5y = 9/2 ) ~ !l!aK H OT JllO;zteJJH KBSPKOB[7 

t 

RO'l'Opaa: npHBO;llHT K onpe;zteJJeHHOMY yBeJJH'l!eHm> O'l'HOmeHlUI 6pJ1? 
c BHeprnel. ':I' 

4 

' ~' 
{ 

'~ 

t 

' " 

Ilepeit;zteM K ~eTaJil>HOMY paCCMO'l'peHHD. 
3.AMnJIHTy;zta mayqaeuoro npon;ecca ~ +- p- V + p npl4 6om­

m11DC aHeprl4HX 14 MaJlb!X nepe;ztaHHhlX HMnyHDcax B ;ztaHHO~ cxeue 
npe;l(CTaBJJHeTCH B Bl'!;l(e: 

(2) A (or -Vp)=~ ~~vJ1(VLp- Vp) = 

:LL,~ , yVLv(t) Qpp(t:} r(r:J.r.+21/2) 
Vi. '?. ~v ~ 0 t z l !~i + 1) 

f + e -L:ffd."(. ( Vv )~ 
Si.n1id.'t Vo ; 

Zl;e V1 Vi, :. p, w, lf , t- HyMepyeT pe;l(lltHOHhl 143 2+ .- HO-
i--..::Ta, BHOCHntHe BKJia;zt B MSyt1ael4blit npon;ecc ( '! =11 f *j JI e ) *) 

cJ..'C - TpaeKTOP14H 't ;...ro pe;itllt140Ha, Q'Z /15 ( t) - Bepml'IHH 
CBHSJII 118CTMD; AB c 't - pe;ztlltl'IOHOM,\) -s+tl -me-ma, v -1(6 .. ~)a v- 7e p v 1 o - .. o . 

g 5 v~ - 11KOHCTaHThl CBHSH11 ~ - KBaHTa c Vi. , coO'l'BeTcT-
BYJODlirie (I) (~KP: ~~w : g~'f' =-.3: 0,81: - 1, 15 ). Ka:a: 
Mb! y'Y!.e OTMeqaJJiol, K Bepm:HHaM 0 ,4 B MH llp!llMeHHeU U { 2J) -
CHMMeTplriil. t 

;IlJJH 0 .t IrIMeeM: 

o:v=~Sp(v{v+Rj) 
1 

(3) 

r;zte ~ - o6ntaH KOHCTaHTa, a HHTepecYJOntHe Hae ;ztmaroHaJil>ah!e 
SJleMeHThl HOHeTHO~ MaTPWlhl v BeKTOpHhlX M630HOB lrI HORe'l'HOit 
uaTpHI{bl R 2+ - MeaoHOB - pe;itEMOHOB,, B cooTBeTcTBMH co 
CKaaaRHlilM B n.I, ID46E'l' CJie;ztyJODllltli: BH;zt: 

J2V/:. f"+co~{6-$v)W-5tn(S-Sv)lf, 
-Ve v; = f 0

-cos (S- 8v )W + Si.n (8-$v j tf 1 ( 3') 
V: = co.s(e-ev) Lf + Si.n (e - Sv)W; 

' + 3E) Mh! yqlrI'l'bJBaeM BKJla;zt TOJil>KO pe;ztlltllIOHOB' COOTBeTCTBYIODlHX 
2 -HOHeTy. IlOSTOMY Bame pacCMOTpeHHe npH cpe;ztRIDC SReprIDIX[gi 
He npl'!MeHeHO R pOllt;zteHm> ~ - MeSOHOB' r;zte' KaK M3B6CTHO'' 'J 
cyutecTBeHHYJO ponD mrpae'l' YI - uesoHHaa: TpaeKTOpl'lfl. B CJ!Yllae 

'I - H jJ - poz;zteHT/Ul !!! - TpaeKTOPID1 He cyuteCTB8HHa HS­
sa MaJIOCTH COOTBeTCTBYJODlJ/IX Bepml'!H. 
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~ aHa.norHTIHO ;IQIH R: c SaJleHoit ev - $T ~ p
0 

- fie. 
0 

' 

W - j ~ f./ - .f "' ~ o:p - BepmHH8 6epeTCll, 
B CO?TBeTCTBHH c aHaJIHSOll noJIBHX ceqeHHI »saHMO~elcTBllA 8.,1ij>O­

HOB ? J ' c OTHOIJeHHell lCOHCTaHT f - CBfiSJII H ct -CBHSH ~ 
paBHlilll - 2. IlapaueTplil P , P ' H I? - TpaexTopd 
( j ~ j j H ~ - 11esom.t ) 6epY.'fCH' COOHe!'c!BeHHO, 

cl.p(o}= 1, <J..Aa (o)=d.j* (o}= 0,5 
I'pa~HICH saBHCIDIOCTH ~i(f)(pepeHD;HaJil)HEIX ceqeHHA o6pasoBaHJiU! 

HeitTpaJl])BliIX BeICTOPHLIX 11eaoHOB OT SHeprHH ~OTOHa npH MaJililX ne­
pe~aHHHX m.mym;cax ( - l: ~ rn; mpc./s ~ ) npoe,AeBlil :e oT­
HOCHTeJIIiHlll e,AHH:rmax Ha pHC. I. J/ls Moro pHCyHICa BJl'ABO ~ 'llTO 
oTHomeHHe ':f / 'f npH sBeprmi Ed' OT 4 ~o 6 BaB xopomo 
COOTBeTCTByeT Om.ITHlilll ~aHH!:lll. I) IlpH STOii 60.JII.myD po.1Ilo Clilrpall 
Bli!60p .f /cl.="" 2. HOBOM qepTom paccMOTpeHkH, xax y:ate OTMetia -
.1I0Cb, HBJIHeTCfi npe~cxasaHHe COXpaHeHJl!R Il0~9J!.1I0HHH <.jJ -o6pa­
SOBaH:lllH IIPH OtieHl> l31i!COICHX SHeprmix, tITO npe~CTW3JlfleT Beno -
cpe~cTBeHHLil sxcnep211eHTa.1IloHLil HHTepec. 

6 
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BNCOK!IIX SHeprlIBX. 
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