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CBOIICTB MONEKYJI B YH]4TAPHOM OOPMANT3ME

KBAHTOBO]4 XUMUU

^--. l::-"g-:lg^3araca lhrril4cr9ryg 9,trI9- ll EyxstcrHrHbD( crrr4HoBbx rurotrocreir, neo6xo4r,nnx B pacqsraxcmilr-oporrzurbl{oro lI cIrI4H-cm,IHoBoro B3€udMoAeitcrsvfi. Ilpe4naraeruoe perueHlre opueirnaponaHo Ha nprjMeHeHr{e
ryrycJtrrreJlbHbD{ iulropl{TMoB, I{clottb3yloqlD( npeAcraBJreHrr{ yrurrapuofi rpyrmir, u 3a6rroqaercf, B aHb1;1
P:?^g:g|! Ar.t{--r,I€rrpI,FIHbx 3JreMelrroB orreparopoB cruilrosrD( ruoisocrefi'vepee cpe4il,re or npozsnefe.lu;ileccruilroBhD( reHeparopoB. Teu carvnna cHl4tvlaerc{ cytrIecrBoBaBruaf, paHee npo6leua' oripe4enenux cnr,rHoBbrxxapaKrepucrr{K MoJreKyJr B paMKax yHr{TapHoro $oprraalu:rraa.

BBENEHI,IE

I'Icnonrgoeauue B KBaHToBofi xvrMnn rrpeAcraBnennir yHurapHofi rpyrrrbr (J(r) nosnotutto
pa3BLITb s(p$errrErnylo rexHLIKy BbrtII4cneHLIt Marpr{qubx oJreMeHToB rr}MraJrbroHr{arra MexAy
ron0arypaqvflMu aa4annofi clLIHoBofi Mynbrr,rlnergocrr{. B ee ocHoBe Jrex(ar rBHbre
BbIpDKeHI4fl ArrA Marpl4qHbrx eJIeMeHToB 6eccnr.rnosbrx reHeparopoB Ei1 rpynnrr U(r) y
6aguce fenr0aH4a-I{efitnuua, rlpocrarr cBr3b rrocJreAHrrx c 6eccnprsoBhrM'rurMr{JrbroHr.raHoM
"' u rpaSuqecKail TexHI{Ka Bblrrr4cJreHr4it, pasnurax n ocHoBHoM Illanuloru 3. Ho ao
IIocJleAHefo BpeMeHI{ He cyrqecrBoBulJlo croJIB }Ke Herlocpe.qcrBeHubrx [paBr4n err.racreglri e
repr'/'uwax EiS co6cineuno crtlnoBbrx s(p(perron (nar.rpnrnrep, reH3opa CTB, D- v E-
napaMerpoB paclqenlreukrfl B HyneBoM rroJre r{ Ap. "). 3ro cnssaHo c HeBo3MoxHocrba
rrpf,Moro KoHcrpyr{p oB,aEl.rfl. clr.rHoBbrx o n eparop o s u g 6 e ccnuno nrrx 8,7.

B cnsgu c 3TI'IM aBTophr pa6or s'6'7'8'9 oto-o" or rrepBonaqa1rnof MeroALrKt4 r.r [brrirJrr{cb
o6o6rqnm ynurapurnt noAxo.{ flangyca-IllaBr.rrra Ha ofleparopbr, 3aBr4crrrlr{e or cuuna. 3ro
He roJIbKo ycnolKHrlno v orAtuluno [paKTHrIeCKOe pemeHl,Ie 3aILAqt4, Ho vr ruml,Iro
yHr.rBepcanbHocrr{ necr (f opna ilrrr43M 6 e ccnr,rnonbrx reHep aropo B.

Teu ue MeHee 6eccnr.rnonble reHeparopbr rrprrMeHr4Mbr tr ilpllr BbrrrrrcJreuur,r crrr{HoBbrx
cBoftctn, qro B cnyqae oAHognertpounofi cuznosofi rrJrorHocrLr 6rrno
rlpo.4eMoHcrpl'IpoBaHo B ". B erofi pa6ote AaEo rronrroe rBHoe pemeHr,re gaftarrr_Bbrrr]rcJreHwr
ocHoBHbx cIrI{HoBbx lrJlorHocrefi n replnma>( ToJIbKo 6eccuunosntx Ei1. Mrr ucnongyeM
ronyqeHHbre paHee rr'r2'r3 BhrpaxeHl{ s. rnfl crrr{HoBbrx unorsocrefi qepe3 rup"oOiiira
pacrpeAeneEprfl..

1. CIIIHOBbIE IIJIOTHOCTTI }IUXCB.fl3b C 3APflNOBbIMI{. PACIIPEAENEHILf,MI,I

oupe4enzvr cnarraJra) cJreAyt Mar-Buuu u Muuyuo t4, ocHo"Hbre Anrr reopurr MoJreKyn
crII{HoBbIe pacllpeAeneHvIs. O4nosnerrpourrar c[rrHoB€ur rrJrorHocrb Q0 ul
ABfxsneKrpoHHble - crr{H-op5nrwrcaaa Q02) E crrr{H-crrlrHoBaf, W(12) - rrJroruocrr.r
.iy'-enexrpo'Horo cocrorHr{s lv)=lv0...lr)) co crrrHoM ,s r npoerquefi s, - s
oroxAecrBJUIIOTCt COOTBeTCTBeHHO C 6eCCnrurosEIMI{ Orleparopanara tn, I 5

QQ) : tr(, ol Q)o " 
(t), rre)e(t) = 2 s,

Q02) = tr,i., Pl Q2) o, (t),

.-:::

( 1 )

(2)



w(r2) =)tut,,,ei e2)Bo,e)o,(2) - o,(r)o,e)L

rle o =(o,,or,o,)- Marpr{rrbr flaynn; p: -k-qacr}rqHar Marpnua nnorHocrr4 a"" lv)t

f,lt\pf e...k): 
[f Jto,-., 41v(r...r,r)Xv[ N)l

(3)

(4)

(s)

(7)

am (2), (3)

(8)

.::t;:'

.;';,:

3Aecr H AaJIee tr(") - cBeprKa no crLIHoBbrM creneHrM cno6o4rr; tr - cBeprKa rro 6eccnllroeH1{
creneHf,M cno6o4rr, TaK rrro noJruar cBeprKa Sp :1(")x..

B csorc oqepeAb, fr-erexrpouHar 3aprAoBas lrorHocrr R(i...k) oneparop

R(l...fr) : tr[7]0, pl 1t...n1
c peKyppeurnofi cnsssro

tr(kqR(r...k +r) =4, - !  ^0...k) . (6)
k + 7

TorAa AJrfl crrr,rHoBofi unornocrn (1) Ha ocHoBe pe3yJrbraron tt (cna. TaK)r(e l6'17,18,1e) 
sMeeM

1 l(  v\ IgQ) =-l | 2 - !- lnftl - ztr,,,4lngzy l,s + l [ \  z )  I
rAe PrZ - 6eccnuHoBat rpaHcrlo3l4qzx I <+ 2. Ananorra.nrbre coorgorrreHr{t
TaKoBbI '2'13:

ee2)= * k, - N t 2)Re2) - p,\R(r2) - 3tr@plR(123)I
s + I -

w(r2)= 
a##]a l^^<rr>+3wr,,,P,lR(123) + t2rru,r\\P)^R(1nqkr - p,D, (e)

r 1 i e  ) . = ( N l 2 - 3 ) '  - s ( s + 1 ) / 3 ,  v = N - 7 .

Tenepr rlontreH rlyrb, ne4yrrufi K 3arrr{cr4 crrrruoBbx flJrorHocrefi (1) - (3) vepes reHeparophr.
.{eficrnureJlbHo, 3aptAoBhre rlJlorHocrr{ (5) - gro cpeAHlre 3HarreHr.rr 6eccururosrx
onepatoponra flocronrKy rIocneAHI,Ie Bcer,4a Moxuo pa3noxr{Tb no 6asucuonay na6opy
reHeparopon Er, ryer (7) - (9) neaer K perrreHlro rocraBnennoft sa1arrr4.llpra erou, KpoMe
I'BBecrHbD( BbrpaxeHl{ir tts R(1) u R(i2) vepes E, , n (8) u (9) neo6xoAlrubr raKxe R(i ... k) c k
) 2, cneAesr.re Koropbrx x 6eccuzuoBbrM reHeparop€lM paccMorpeHo Hrlx{e.

2. 3 AP flAOBbIE IINOTHO CTII B TEPMI{IIAX IEHEPATOP OB

Ilro6rr [potcHI'ITb o6Iqufi rpueM repexoAa or Marpr.rq 3aptrAoBbD( pacrpeAenennfi r cpeAHuM
or reHeparopoB, ocraHoBt4Mcg. c]fraqruraHa gJIeMeHTapHoM cnfrae oAHoSneKTponnofi nJlorrrocrr{
R(l ) c Marpr.FrHbrMr{ gJreMeHTaMr.r

nu =(z,Q)lnftlz,frl) (10)
e 6a3uce r oproHopMr{poBangbrx 6eccnunonrm Qynrcquft {Z,}rnr,. I,Is (10) cneryer

R:{,,R(t) |  2,0)> (r,Q)1,
qro c 1^rerotv. (4) u (5) als k: I npnneAer K

Ru = N [rs ",lv1r...OXvA...i/) 1 . l r,0)(x161|. (1  1 )



ro cocrorHr{ro lY)1

(12)

(1 3)

(14)

orreMeHrbr (5)

(1s)

(16)

(r7)

(1 8)

(1e)

B cr.rny roxqecrBeHHocrrl qacrrrl wra4v lr,(J)l(r,Q I uoxno 3aMeHvrb na 12,(t))(r,(t)l c
[poLI3BoJrbHrm / : l, 2, . . ., N urrpr.rAarb (1 1) cnuuerpn.nmrfi nrz4

Ru : ff spu 
", I 

y(I...N)Xy(l ...u)lE u = (v1r...,n0 lru I v1r...r,r;)
3.qecr I{ rroffiJurercf, reHeparop EijKaK o4roqacrr,r.*rrrfi o[eparop (cu. raxxe 5)

nu = \lr,(r))(2,(Dl
t</<N

,{eficrnureJllHo, Br-TpDKeHLIe (13) Aaer ro-rHyro peanu3arlr{ro reueparopa aloa,o + aloa,o B

rlpocrpaucrne y'y'-snexrpoHHbD( Qyurcqufi (ai" - oreparop poxAeur.rr gJreK:rpoHa B cocrosHr.ru

lZ) co crLIHoM nnepx). B qacruocrt4, I43 orpeAeneHr{r (13) cneAyer ocuoBHoe
KOMIvfytaquOHHOe COOTHOIIIeHLIe

E,,,rE,r,, - E,r,rE,r,, = E,1ro iri, 
- o,,rrE,rt,.

lta nepexoAa or (I2) K o6rqeuy cJrfrarc 3aIaAuM MarprdrrHbre
BOJII4IILIHIIMI4, aH€UIOIIrtUnrnvrz ( I 0),

R,,. ., 0,,,, r = (r,, Q)... r i r(k) lR(l ...D1 z',Q)... r, r (D).
Teu xe cnoco6om, tITo II y (I2), ycranaBJrr.rBaerc-r eKBr{BaJreHTHocrb (15) cpeaueMy 3Harrer{.rro

R,,...r0.0., = (YlRr, ,;,n ,-lY).
ot k-'ractuqHofo 6eccuranosoro oleparopa

€j,..j,,u.,* = lx1tr...to1,
13,....d,<ff

X (tt...l ) =l r,,(t,)...x,rQ)(r r(t,) . r,rQ )l
9ro6sI uaitru cB.f,3b orlrx oreparopoB c rcHeparopaun (13), 3ailr4rreM px (17) peKyppeHrHoe
coorHolrreulle ,uo k, ucxogt rpr,r eroM r.r3 r.BBecrHofi (popnaylrr pa:6uenur rrpor,r3Be4envre.
y[oprAoqeHHbx cyMM f'", c.332f

I x(tr..t) Z y(t) = lx1t,,toy[y(t,)+... + y(t)]+
1<4<...<4<lry' l<r<i/ l3r<..d,.1{

+ \lx{tr...t)y(lo.) + x(lr..Jo_rtk.)y(t)+ ... + x(tr...t)y(t)1.
1<4<...</r<tr'

floroNr.ru n (19)

Y(t):lz+.,U))(r,r.,Q)1,,?,=:0= Eio*,,i.*, e0)

.fcuo, uro X(lr..J) - npolr3BeAeHr4e fr rouuyrupyror[r4x MHomlrren eir nuga Y(t). floerolly

BTopiuI cyluMa n npanoft .rracrvl (19) aaer k+ I oALrHaKoBbD( rrJrenoB 
4,...0.,,..,* uo runy (17)l

flocne yqera (20) u paBeHcrBa

I r,(D)(z, (DlY (t) = 5, n.,l z, 0)(r,r.,(Dl
troflyqaeM trcKoMoe rrpeAcTaBneHr{e

fr i , . . .Lrur, . . t ru = 
f i rUr, . . . i* , \ . . .hE,o,, , i ru 

-  o,o*, , i , f r io,r iz. . . i* , i r . . . i*  -  o,o,, , j r f t ro,r . . . j r , i r . . rr  -  - . . -  oio*, , joRL, .  Lo-, j0, , , , r . . . ,0) 
=

t3AecrEHDKey l rn rbrBaercr  
, t  o  p lu .R(1 ,2 , . . . , k )=R( I ,z , . . . , k ) .p : ,  rae  1(  p<v<k



= ffi., ̂ ,,y-(r,.,. _ i u, ",, r,.,,)

fr ,,,,,n = 
f,@,,,,n,,i,'- 

E ri,o r,,\

ft n,,,,,roo = 
!@,,, ".ur',, i, - R i,i,,116,,,, - fr ,,,,.,,,,o,,,,\

(2r)

B uoc;re.urefi (fopuyne rroAcrauonxu P,,,u geficreyror Ha I,IHAeKcbr oleparopoB, crotlqrlx B

trpoll3BeAeErir4 cJreBa. llpu ocyrqecrBneHr{H peKypcnu B (21) yrreno, qro B coHIacrII{ c (\2)

fr..  = E,,
J t l  r t J |

flpu uacrnbrx 3HaqeHusx k (21) gaer [peAcraBneuue Ans 6eccnunonbrx oreparopoB,
orBerriuoqrx Marp[rrHbrM SneMeHTaM ( I 6), nanpllvrep,

(22)

(23)

pr r. A. Tar<vu o6pa:oru, Mbr pacnonafaeM BceMlI neo6xoprIrablMu npe.ucraBJIeHI,ItMrI 3apsAoBbrx
rrJrornocrefi vepes reneparopu E1;.

3ar,rerrarra, rrro Bbrpax(enw. (21) - (23) AJUI oreparopoB fr oflpeAen;rorct roJIEKo
To)K,qecrBeHHocrblo qacrlfll, a $eprrauonurrfi xaparcrep Mnoro3neKTponHofi cucreurr cB.fl3aH co

csoficreaMr4 BeKropa cocroqHl,I.f, lV) n (tO).

3. OKOITTIATEJIbHbIE PE3YJIbTATbI

.{nr uarpurrHbrx eJreMeHToB. Qi o.Uno.racruqHoft cnHHoeofi nJlorHocrrl p(1) nrtpaNeuue

B TepMprHax E1; rlonfraerct to He[ocpeAcrBeHHbru HcnoJIb3oBaHpIeM (7) u (22)

su = (r)Qo)lr,)= (vld,lv) , (24)

e,, = +(bE, - Eli'\ b : r.r2-+,
s + 1 .  

' r  ' r  / '  2 -

fAe [osBmerct Marpplqusrfi KBaApar reneparopoB

E[," =}E,oEr.
k=1

(Dopuyla (24) enerr,reHTapHo peuaer 3aAa.ry BbFrlrcrenrEt crlllroBofi nnorrrocru c

rroMorqbro MarpurrHbrx gJreMeHToB 6eccnranosbrx reHeparopoe Ei; LI ITx rlpol43neAenrafi.

flony.reuae coorBercrByroqr4x Sopvryr lnx (2) u (3) cBt3aHo c I{cronb3oBaJ{I'IeM

Bbrpaxenr4fi (16) u (21) - (23) Ans. frj,j.,j,,,,,,i, kr ftn jo.n in rpr BbIuucJreHrI,I Marpl4rrubD(

3JreMeHToB Qj,j,.,,,,, Wr,,,.r, or (8) v (9). flocne HecJIoxHbIX npeo6pa:osauuil' .IJUI

cnr,urop6r.rransuofi rIJIorHocrI4 (2), (8) uonfraeM

Q,,i2,i1iz =(Y16,,,,,,,,,1Y) , (26)

o , , , ,  =L ln f r i ;  i i  ! ( r , ,E ,  ,  - u j l l o , , I
' J t J 2 J t t z  

S + I I  
J t r 2 ] t l 2  

2 t  
, t t  ' 2 J 2  ' t r 2  ' r t , , )

Yuer (22) E treperpyrnlrpoBKa cJraraeMbx rlo3BoJu{ror BbIAeJI}Irb n (26) oreparopbl (24), u

6,,,,.r,r-- * ( 0r.rpiln - 0,,,,0i,,,).

(2s)

or(ourrareJrbmrd pe:yrmrar nprao6peraer rounarrnrui naA



Q,u",,o =!r(6t,rE,,j, - ori,6i,r) .

B srofi Qoprrae 3arrlrcr JrerKo rrpoBo,qr,rrcfl peAyKrlnr tzua (6) ws k : I

f6,,0=76,,,

raK KaK ua (13) 
"rr"*.t(, 

=llr,)krl)

ZE , ,  =  N 'L
EI

(27)

(2e)

.:r'it!

(28)

Ananorr.rwro crpotrrcr crrr{H-cnprHoBzur nJrorHocrr (3), (9)

wnj,,,,,, = (Y\fr,,,,,r, *ffi,,n,00 -ffi,,n,r, -ffi,,,,,,,,,1Y) , (30)

ffin,,n',: 
# {'h . 1f,n 6,,, + (sErn * 6i,,,)o,,i'l- z'fr,,,,r,,}' (31)

,{nr nepexoAa K Marpl4!tr{blM gJreMeHTaM rrJrorHocrr.r (3) s Qoprrae (30), (31) ne4ocrarouuo ,.,=,..

^ qpr{Melregux (9), (16) u QD-(24). 3.qecr cylqecrBeuHo r{crroJrb3oBaHr4e cneAyrorq}rx r43
ycnoBl{t curanosofi rll4crorbr roxqqecrB (II.10) AJUI KoucrpyKrlrrfi, o6o6qarorqux (25). Brrso,q
no4o6urx coorHolrreHrfi z nexoropHe rrx [pr;rMeHeHr4r BbrHeceHu e flpuloxeHrre.

Oruetrira, .mo o6quM AJIS Bcex paccMorpeHHbrx c[r,rHoBbD( rrnorHocreit ssillrercg
rIotBJIeHlre roirl6unaqr,rr reHeparopoB B BlrAe orreparopa 0i;, roropoMy c yqerou (14), (25) n
(29) rvroNlro rpuAarb Qopry

^ 1 f  /  nr \  r  I
6,,=-+1N6,,- lz-* lq,- I  E,,Eul eDs + l [  "  \  z ) ,  f r  "  u J

c rcosSQuqnenTaMlr, He coAep)K4rr{uM}r r. floeronay r.rMeno 6rr cnarrcl, Hcxo.4s z3 ', pa3nurr
6onee c[eq]IanH3I4poBaHHyIo rpa(fuvecryro rexuuKy BbFrr{cJreHVr rrepexoAHbD( BeJrr,rrrlru
(t*ll6,,lt*'l), ta.ltrl)- 6agucnrul BeKrop, B KaHorrlrrrecKoM rrpe4craBneHr.ru U(r),
orBeqaloqrfi cxer{e fem$an4a-I{efirnuna lml (cv.. f2r, a.335]). Taxzu o6pasorra, Bhrrr}rcJre}ir4e
crIrIHoBhD( [JrorHocreft u coornercrByrolqrx MoneKyJrrpnrrx ceoficrB, onpeAeJureMbrx cltrHoM,
Moxer ocHoBbrBarrcfl Ha yNe paspa6oransoft MeroArlKe noJrfreHr4r Marpr{rrHbx sJreMeHToB ,-.
6eccuranosrx reneparopoB, r.r Her ueo6xo.qruocrr{ B ee o6o6rqeurau Ha rpyrrnbr UQr)
ynr,rrapubrx upeo6pasonaynfi. s 6a3[ce cnuu-op6uralefi .
Anroprr rpl{3uarenrnrr f. E. Bariuauy u M. M. Mecre.mrany 3a rronesnrre o6cyN4enrax
pa6oru.

IIPI4JIO}ITEHI4E
flpu nrrvnclremvIr MarpLItIHbrx eJreMeHroB (24), (26) r (31) Bo3Hr.rKaror KoHcrpyKrlr{}r,

qpeAcraBnfroque co6oft aHanor uarpuuuofi crefleHr.r reHeparopoB 
_r:.

. F.!p) - f E,o,Er,o,...Ek*,.j,81,', : d, , (il .l)"  u  
k t  *z - . - *  p t= l

a ftuor(e FHRapraHTbr a;rre6prr rpynnrr U(r) - oreparopbr Kazvntupaz2,z3
. f

Co= ln ! ; t ,  0<p<r .  ( t 1 .2 )
i=l

flocne,4rue KoMMyrl,Ipyror co BceME reneparopaMlr u ArraroHiurbrrbr s 6a3wce
EeqpEBo,@\{orc [peAcralneurr rpyfrrrr U(r), a otreparopbr (II .l) r{Meror re xe :.:



cBoficrBa, rrTo lr Ei1, u ![oBnerBopf,ror o6o6rqennbrM KoMMyraII]IoHHbrM

E:,1,'E::,: - ElilE!,i,, =Z(n:Jlz!,',', - sli,)rl,',,,\ (ri.3)

B cnpasermocrn (II.3) Mo)KHo y6e,ryrtrca nocJleAoBareJrbrrbrM [pr.rMeHeHr.rena(14).

.If,rx npoeepKn HopMupoBottrrbD( coorHomeHNfi u pe4yrqroHHbD( (fopnayn r,r3 tt Tr4r

>.r,,,r = (s -llz)Qi (n.4)
H ',''

uorpe6l'rorcs co6crBenEbre q:z'cra cp orreparopon Kasuuupa v peKyppeuTllrre Qoprraynbr ,uJUr
F(p) l \y \" u  | '  / '

Uz (29) BLIAHo, {To c1: N. [lt olpeAeJIeHI{II c2 BocrronmyeMcs roxlecrBoM

Zpf, = I ilr,ro> r,Q))(r,&) r,1ryl= | rc, -,c.,).
1<k4<N 1<k4<N i,i=\

flprn nrruucJreHr{r4 co6crseHHoro 3HarIeHI,Ir orreparopa n nenoft qacrr{
(f opnayny (Dora-,{rapara

( r,l' )I r , 9 l v \ = l N -
L , / - k t t - t  l -  A  

- x -  ' t l l ' l

l<k<t<N \ T )

| , . , \  /  -  " 'Anr qrlcroft no cnuny $fnruuu lV) (S'lV)=s(s+t)lY)). TorAa ug (1I.5)

cneAyer

c 2 :  N b - 2 s ( s + 1 ) ,  b = r  + 2 -  N  l 2

,{anee HaM [orpe 6y ercr. oreparop

8,,,,,, t,i,i, = L s l,,l r,,(k) x,, 0 2,, @)) (x,, (k) x,, Q) x,, @)1,
k+l+m

rpanc$oplrarIEoHubre
COOTEOItrEHEJL\I

E , ,  ,  , ,  l Y )  =  o
r t t l ' \ J l J2J3 |  I

trO qn,iI€KCOM j t : iz Ll jz : 13 IOJIf{I,IM

sj"l v) : {(ru -lr;'t + [s(s + r) - b(b- t)]8, ] y)

Ilo-uas cBeprKa n (II.10) c yqeroM yxe rroJrfrerrHbD( sHaqenufi cyvr a2 !&ar

cz = Nb2 + s(s +l)(ff + 2 - 4b).

Crenenr p Marpprrt*bD( rrpor,r3Be4etr;lfit reHeparopon n (II.10) Moxuo
xer{treM cJreBa o6enx .racrefi ua E\ot) rl cyr{Mr{poBaur{eM

(q 5)

(1I.5) npuueHr.rM

(n.6)

z (II.6)

(tr.7)

G.8)

(rr.e)

(r.10)

( i l .11)

IIOBbICIITb yN{}r.O-

rye Sl,^- 6eccnuuoBbrrd crrMMerprl3arop ro qacrr.rqaM k, l, m. Pesynrrar Aeficrnu.fl 6ec-

crrr.rHoBoro oreparopa (II.8) na lY) nceraa paBeH rrynrc - ru6o BcneAcrBr{e HeBo3Moxuocrr.r

cr4MMer"plr3arlr4r.r xoopArauarnofi Qynruuz B lV), rprrHaAJrex(arqeft 4nyxcron6rloBoMy

f2'''-',1"f rpeAcraBneHuro U(r) no KoopAuHarau 6onee qeM AByx rracrr,rq, ru6o ug-ga

orcyrcrBr.rrr nro6ofi r.r3 oproHopMrrpoBaHHrx op6nranefi lr,,), lr,,),1r,,)," pa3noxeur.rr{

lV1f ... 'ry) no SyurcuunM {Ii}v,=,. flo4o6uo (n.5) oneparop (11.8) naoxHo rrpeAcraBarb qepe3

trpoa3BeAeune reHeparopoe ,E,. flocle cBeprKlr B ToxlecrBe

z[,, lv) : IQn - r)n< ._'t + [s (s + l) - b (b - r)]E ;' j v) (rr.12)



CoorsercrBeuno o6o6rqaercs n (ILl 1)

c, : (2b -l)c 
o;+ [s(s + 1)(N + 2 - 4b)]c r_r. (i l .13)

flnx uacrnbrx cJrfraee s : 0 u s : N/2 us (II.l3) JrerKo Bocrporr3B ogTcs. Sopuynrr (19)
H3 ". a I,rMeHHo

,y=0, =Nbo-1, ,G=n/2) =N(b_l)o-t ,

Coornomenue (II.10)

HerocpeAcrBeulro I{cnoJlb3oBturocb rrpu ycraHoBJrenr4rl (popmyn (30) v (31) 2.rs.
aHl43orpoll{I4 cnapkrBarrLrfl, crrr{HoB, IIpu [poBepKe Bcex roxAecrB (3) v (4)uz tt,
rapaHrl'Ipyrolql{x crIHHoByIo qllcrory cocrotHliul, KpoMe (tI.7) n (II.10)

, rlprMerulJlplcb (n.D) u (1I.13) Nrfl. p : 4. I4crcroqeHrae cocraBJu{ror ycnoBr,rrr
ilcrle3HoBeHl{t cur'rnonoft rIJIorHocrI,I Q4) B cuHrJrerHoM cocro.flHlr14 v cnrnn-cur.rnonofi
rrJrorHocrr.r (30) B cr{HrureruoM kr Ay6lernorvr cocro{Hrrrx 14, c. 7l; ,ol. Ouu Aruor
AOnOJrHr,rTeJIbHbIe cooTHoIIIeHVrs. F.VrnA

(vlbEij-a,j'rlv) : o, s : o.
Koropbre He cneAyror us (fI.7)- (II.l3).
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