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8.11. Onmooi.U<HH 

BECKOHE1JHOMEPIWI AJirEBPA r PYllllhl 

OBIUJ1X nPEOBPA30BAHl1i1 KOOP,ll;l1HAT 

P2 - 7405 

KAK 3AMbiKAHl1E KOHE1JHOMEPHhiX AJirEBP 

KOHWPMHOH l1 Jll1HEi1HOi1 rPYllll 
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BJ1. OrneseiU<MA 

BECKOHEIJHOMEPIWI AJirEBPA rPYnnLI 

OBll\HX nPEOBPA30BAHIDl KOOPm1HAT 

P2 - 7405 

KAK 3AMLIKAffi1E KOHEIJHOMEPHLIX AJirEBP 

KOH«>PMHOA H JIHHEAHOA rPYnn 

HanpaBJJf'HO s Lrll. NuoYo Clmrnlo 

I
, 061leJiHH~~=hl;J r.:~etmyy 

~~.u!r~z cc~:;;~nc~m:'J 
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·reopwl THroTeffim oillimTe:iiHa' ocHoBaHa na.rpymie o6mmc'npeo6paso-

Bawtll KOOMlfiiaT (~ 06llleKOBBJllialiTHOii r~ynll~) . ,. , . • .. '!'. 

Xr:=fc.(x,,x1,x1,x.,)," (1) 

r.I(e ft. {lC,}t~,XJtt.)...npoHSB~JI:r:.Ime i{ly~ KOOp,I(l'!HaT X1 , Xz , )(3 , 

)(
4

: (ct • 06111eKOBapHaHTHail rpymi~ HBJIHeT~ 6eCKOHe'I!HonapaMeTpn'leC

KOil. Uen HacTomitea·pa66TH - nplUlJIS'll> BJmMaHRe It. npocTOMY l'I 

HpnMe'laTeJI:bHOM,Y i{l_aKTY, COCTOSlllleMY B TOM,' 'lT.O .I(etlCTBHe 06llleKOBa

pi!aHTHOi1 rpymm ~iolltHo cBecTH K noBTOpimM' .I(eiicTBMM .zcilyx ee KOHeti

HonapaMeTpll'lecKHX' llO,I(rpynn, r cne~aJILHOil ~IIHenHoii rpymm S'L {I(, R) 
H KOH<fx>PMHOil rpymm C,s •· J!mie~aR: H. KOHi{lopMHaR::rpymm ,I(eilcTBYJOT 

B O,I(HOM MHoroo6paSHll - MHOroo6pa3lni· KOOIJ,I(l!HBT, HO He KOMMYTHPY!DT 

MeJQJJ/. co6oi1 •. M!:J. ,I(OKal!teM, 'ITO SaMHKaHHeM a.nre6p JIHHeihiOil H KOHi{loPJ!

HOil rpymi OKallHBaeTCH a.nre6pa·06llleKOBapHaHTHOil.rpynDH (1),-T.e.· 

tiTO JII!l6oi1 reaepaTop o6llleitoBapHaHTnoi1 rpynDH npe.I(cTaBHM B BH.I(e JIH-· 

He:iiHOi! KOf46HHatnm HOBTOJll!HX KOMM,y_TaTOpoB OT reHepaTOpoB rpymi .. 

S'_L ('I. R) H C,s • TeM car.ruM Tp_aHci{lopMai;.HoHime . cBoilcTBa ( B tJaCTHOc-· 

Tll, HHBBpllBHTHOCTD) _JID60il_BeJI1NHim OTHOCHTeJil>HO 6eC1tOHe'IIHOMepHOit 

06llleKOBapHaHTHOil~rpymm.onpe,I(eJifi!DTCH ee.TpaHCi{lopMS~OHHUMH CBOil

CTBaMI! OTHOCRTeJILHO CYIIIeCTBeHHO 6oJiee.npoCTUX KOHe'lHOMepHUX rpynii . 

. SL ('I. R) .. H C,s· • HeKOTop.te nepcneKTHBH TB.Koro HOBoro no.I(Xo,I(a 

It 06111eKOBapHaHTHOil rpynne M11 KpaTKO o6cy,I(HM .. B · SaKJII!ltiHTeJI:bHOil 'lSCo• 

Till SaMeTRHo 

llepeA.I(eM It ,I(OKaSBTeJIDCTBY OCHOBHOrO YTBe~eHH!Io PaDJIO~ 
tPYHKI\BH ft{X) (!) B 6eCKOH61UJHe pl,I(I:l no CTeneHI!M KOOIJ,I(l!HBTo Kosifl

qmJ:HeHTH s'r:ex.~oB CJIYlltaT napaMeTpaMH o6llleKOBapnaaTHOt1 rpynDH, a 

ee reH6J.laTO!H SB.ImCHBSJDTCfi B BH,I(e': 

Ln n,nzn,n., . n,XnaXnJ n.,t:l 
x. =-t-X1 ~ 3 X<(.ol< 

( n = n,-+n1-+n3-tn.,> '0"' -e'O~x,J 
3 

(2) 



rpynna SL(lf.R) COCTOliT liS Bcex mmethmx npeo6pasoBd x/=CtiKXK 

c e~ ~eTepMl!HaHToM, M ee reHepaTopaMH ~ca 

SRil< ::- ~ (x/aJ(·-~ "·~< (x~)]. 
(3) 

C~BOKYimOCT:& reHepaTOpoB KOl$>~0~ rpyiiii!l C,5 1 KaK RSB9CTHC• 1 

COCTOliT liS reHepaTOpoB 4-MepHUX B~eHRB (BXO~mKx KaK no~anre6-

pg x ll (3)), reHepaTopoB c~a f!· . , pacTHllt~HRii 2J li co6-

cTBeHHo KOHqopr..nrux npeo6pasoBaHHi Ki ~ 

P,· =-ioi, (4), 2> =- i (xo), 

k•=-i (x 2 ai-~x,(xa)}, 

(I") 

(f) (4) 
PaeeMOTpHM SaMI:lRaHRe a.Jire6p JIHHe!Hoii R KOHqoPMHOii-rpynn, 

T. e. TaeyD HaHMeH:&IIIYKl a.Jire6py, KOTOpM co~e:plKalla 61l nee KOMfi\V- · 

TaTOp!l reHepaTOpoB (3) li (4) li RX mmeibnle KOM6HHSUHK. Mil ~OKa

JKeM, 'ITO' 3aMllKaRJI!Iaf! a.Jire6pa COBIIa,Itae:r C a.Jire6poii 06l!leKOBapl!aHT

HO:li rpyiiii!l (2) , T~e. , trTo cnpane~a C.Jie,ttyrOIIIaSI TeopeMa 
. . ~ n,n. "~"" · .lfio6o¥t reHeooTop o6meiSQBaiJRrutTHoR ro.vm · L ~e 

npeneTaaHM B Bane JIHHeijHoij KOM6HHaPEH nOBTOpHHX reHepaTOpDB 

enetma.JI:&IIOH JIHHeiiHoH R KOH!fx?'pMHOI rnynn. 

.lJ;OKaSaTe.JI:&eTBO npoBO~TCJI M6TO~OM MaTeMaTlltr9CKO:li H~~ 

reHepaTopu c.n;BH!'OB ( 4 a. ) ~ruoT nee reuepaTopu 2; · ~ · c , · h :: o • 
reHepaTopu SL ('l.R) coBMecTHo c pacTUeHl!liMH (4.1). o6paSYJlT a.Jire6py 

L (Cf. R) c reHepaTopaMH · R ; ') · 
· ,·IC :-"Xi OK .. (5) . 

li ~ruoT Bee ~ ·~·· c. . n. = -f • ·- · . 

reHepaTOp!l C06eTBeHHo KOHqoPMHHX ~eo6paSOBaHRii A:·(qe) ~Tl!tr
HI:l no X • IIoKa!teM, 'ITO n_ce reHepaTOJ:il 2. ~ .. · c 11. = .e ., . co- · 

~epzaTCJI n SSMilRruol!leii a.Jire6pe. PaccMJTPRM KOMLIJTaTop. pacTSlllemm 

B,I{OJI:& l'n-rf OCli R..,.,m c kp , , ~* p . . 
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[Rrnm) k,]'=-ix:. ~~ .. · (6) 

IITaK,. Mil paenoJiaiaeM -~eHe~TopoM -ix,.,2 dp ( "''*P) • ,Ua.Jree; 

[Rf/t!J- i xrn-z 'dp] :::-lxm Xp CJ, -tx,:, ~~n .~ ,
6
r) 

GJmHHEaH (6) u (61) c caMIIM reHepaTopoM K~ Mii saKJIIIJCiaeM~ · 
. ~ 

trTo· saMI:lRaKII!aH anre6pa i3KJIJOtraeT reHepaTopu - c..' x,x1/J,.,(111:1J) 
1< -ix,.,,.'dfl'1.. • HaKoHeu; reHepaTop -c..·_x,.,xlt'ap(IH4~4f) 
BOSHHKaeT B.KOMMyTaTope. 

[Rmf 1 -LXttXpdp] =- X~X.n 'dp (6II) 

HTaK, .Bee reHepaTOpl:l J..ic"' . c h':: .2· uctrepnaHI:l. 

KoMMYTHpyJI KBa,tq)aTntJHb!e 'iro X reHepa·ropu MeJ!OlY eo6o:H; np:mco~HM 

K reHepaTopaM Tpeueii eTeneJ:rn no )( : ' 

[-:-=t.x~al1.; ;...i.xJ'O~~.] -=--.£ x~ x,/o~ (A) 
. '" . . ' . : .. ... . . .. .·- .) 

[ < • • • -. ' ·-. - •• • • •• 

- . ("\ . 2'\ 1 . 
L:.'-X,.,XIloi\.,-LX~ ok.:J =-x~~,x .. -zdn.:., (tj • (7) ·· 

y Hac .. :sosHIIK.JIH reHepaTopl:l - L. x -z. " ~ - • w _,.'X-~ td..' 
htllltOJc. ~ " ·-. 

Kowy:ra:rop noeJie~Hero ns Imx e R ...... (5) een. 

[Bn.~) ~i xl!t x:()n.]::- x!i( + xt\2 x~ o~ 
. _ (Sa). 

n, e yqe:rou (7)' Mil noJiyllHJIH -Bal!tHhltt B ~~JI:&HettrueureHepa:rop 
'. :0'. 3,.., 

- £.. XI\ o,_. (86) 

.l{pyrne reHepaTopu· Tpeueii eTeneHH· no X HaM· ue rio±pe6ymci.R: -

,Il,lUi ~OKaSa TeJI:&eTBa ITO HH,IIyKUlm • Mil. noKasa.JIH' BIDI!e; 'ITO Teopew.a 

BepHa ,Il,lUi Jt= 0,2,3. IIpe~oJio~, 'ITO Teopew.a ·cllPiffiewrnre ,Il,lUi 
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Z
n n,n.n1 llv 

Hexo:roporo n. , T.e. reHeparopu· K-. . ·npe.rt(}T~ B BH.Ite 

JmHeimwt ROM6mtmntii IIOBTOpmlX ROMMy~aT~JXlB reHe~TO~B mmeii-

HOil :H ROHCfoiJMHOH, rpyiiii. J(omeM~ '!!TO. TOr.rta. TeOpeMa 6y~eT :IDI!eT:& 

M8CTO H ,n;mi n + 1 , 

Bee :HH,IteRCH .Itl$lJepeHIUipc)Bi:ullm k B ~~. · 
.ttocTaT01UIO paecMoTpeT:& k: f • Tor,tta, eCJm • 
n+t h 11 11 . • n n -1 n n ~ L ' n, 1 " - ..L ·[-tx zd L ' ' ., ,, .. } 
. , ' .. · - n,- 3 I I) 1_ , , , • 

. ·~· ' . ' 

PaecMOTP:IDII Tenep:& cny'l:aH h,: o H . n,:::J 

paBHorrpamm, . :H 

111 -:#- ·0 H 11, *J, 

(9) 

· B STHX cnJtmllX, 

eCJm xoTSI 6a o.rtmt :Ha noxaaaTeJieii 1'1~, , n3 , n<t 60JI:&Ille HYJI!I, 

Haiipl'IMep, nz. > 0,) TO 

nt}n1 n1 n1 n., i [- . ,.,. Zn H,,n1 -t,nJ,n.,j 
~ -:: - - t. X, Xz o1 1 t • (IO) 

1 . n,-1 . 

HrutoHen, ,n;mr n, = 3 · , n,:. n1 :: n., = o cooTBeTcTBYJOI!IH:ii reHepaTop 

.rtaeTCfl Cfo:PMYJioit (8). H:rrut, Teope~ .rtoxaaaHa. 

Mo.lltHO y6e~:&Cfl, "'TO QHU B_ePHa ~.npOCTpaHCTBJIDC!oz_.paaMep

HOeT:H "Z ~ .f ~ Rallt,Itllz paa reHepaTOPt o6~ npeo6paaoBaHHit xoop

.rtmtaT Dpe,ttCTam!Mbt B BH.D;e Jrimeimwt . ROM6mtan:H:ii IIOBTOpHUX ROMM,yTaTo

IJOB reHepaTOIJOB COOTBeTCTBYJO~ erren:HaJI:&HOH JIHHeiiHo:ii H RDHCfoiJMHOH 

rpyiiii. 

B noCJie.It.YJlllleii cTaT:&e w noxazeM, "'TO ypaBHemm Sillmrre~a Teo

po T.IU'OTemta: CJie,ttyllT ·Ra Tpe6oBaHWI HHBapmmTHOCTH OTHOell:TWHO 

ROHqop.!HOH :H JIHHeaHoii rpyiiii, "'TO ecTeCTBeHHO B piMRaX _pa3BHBaCL{Oro 

no,ItXo,tta. B rJiy6o:Kon aHaJiorH:H c TeM, 'ITO TT -fdeaoHU cBSiarum c HeJIHHeif

HIIMH pewmaanmum ,ItHHaM:H"lecxoil Im~Hoti $11 {I) if/lft}-cm~~~.eTpPI:H 
(eM,, Haiipl'IMer/I/), rpaBRTan:HOHHOe IIOJie ORaSHBSeTcrt eMSaHHUM C 

COBMecT:aw.m HeJIHHeiiHUMH peaJIHSanRIIMH ;ztllllaMHtleCKRX ltOHCfop.!HOH :H 

a~o! CHMMeTpaiX>. , 

X)HeJIHHeilHlle peaJIHSanm'l llpoCTpaHCTBeHHo-BpeMeHHUX Cm.n.teTp:d 06-
C~C:& ~2,3,4/, -& 

-) 

0rMeT:IDII TaRllte , 'ITO HaCTOlt!IliDi IIO,ItXO,It BCElJIIieT Ha,It8J!UtY Ha 

IIOCTp<>eH:He yH:HTapHUX IIpe,ttCTaBne~ii 6eCROH8qHOMepHOH anre6pu 06~ 

rrpeo6paaooomtii xoop.rtmtaT. 

AB~op cem~~o· 6Jiaro,ttapeH; ~;A. Bepeamty; ·A.B~ BopPicoBy, 

J(.B. Bo.1lROBY R B. Ta6opy .~a IIOJI~aHUe o6_eyl!QteHWI. 
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