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.1 Kysmmn
KBAHTOBAA CYIEPATTEEPA 0SP (2{1)

Bpenenns

Keanrobuit merton o6parHofl sajawm (KMO3) mosBomur TOYHO DEWHTH
GoXnlioe YRG0 Mopeselt KBaHTOBOR TeopMM NONA W oTATHoTHYecKol fu-
3urn {cM., HAUpUMED, [I, 2] ) # npuBen X HOBHM aXreCPANYECKEM
CTPYRTYDaM [I,' 3, 4] . 9TH CTDYXTYDH U DAL EPYTHX COOTHOWeHW#
HMO3 nmorywwiw TDaKTOBKY B TepMmuHEX airedp Xompa [5] ¥ TAyGoKoe
rJanpuefiee pasBHTAe, NQIyYEBliee HABBAHNE KBEHTOBHE IPYMIH H aJaret-
pu Jin [5, 6, 7] . Pan yreepmuexutl-5TOTO HaNpaBieHUA NEPECEKAOTCH
¢ Gonee aGCTDAKTHHMA TOCTDOSHEAME MATDWYHHX mcesmorpym: [8] .

YauTHBag, YTO B HACTOAUWES BPEMA MMEETCHA 3HAYMTENBHHE mHTepec
K "cymepMaTeMaTEKe" M XOpOWo pasBWTaS TeopHA cymepairedp Jm [9],
MH IIOCTPOEM XKBauTOBHE anamor npocrefimedl cynmepasrelpH Juz OSP(a\i)
B pamxax KMO3 cdopmysmipoBanH Te MOIMIMKAOMA 6T0 OCHOBHHX moHATHR
¥ COOTHOWeHW#E, KOTODHE HEOCXONMMH JJIA NPUMEHEHHA HX K CyNeDCHMMeT-—
DUYHEM MOZEIAM TIM MOLEAAM ¢ QHTHROMMYyTEDYHUDME nepeMexHnm (dHep-
MAOHAMI) [2, 10, II] . Haftnemn pasmoodpasmue R —maTpmim - peme~
Husg rPafy¥pPOBAaHHOTO YDABHEHUS H}ma—Bancfepa (X78C0HYIE0KOT0 X KBaH-
TOBOI'0) [10-13] . Mu BHOEWpDaeM ¢moco6 HENMOCPEeNCTBEHHOTO NOCTPOSHUA
¥BaHToBOR cyuepasreCpH, HCIOJIEL3YH EMeRIECS R -MaTpuiH X OCTABJAR
B CTODOHE INIyGOKWE TEeOpeTHHYeCKWe NONXOIH, KOTOpHe OCHOBAHH H&
KBAHTOBAHAN KJIACCHYSCKOTO HyOaId [5, I4) . Hepsutt paszes padoTH
CONepRUT HeoCXOomVMHe NI JajdbHefilero cBeleHWA o cyuepairedpe ¥
cyneprpyme 0SP(214). CoorsercTsynmze KBAHTOBHE SHAJIOIY MOCTPOS-
HH BO BTODOM DasmeJe.

BrpaxaeM npusHarersHOcTE: H.0,PemeTmxuEy, ¢ ROTOPHM B Ipomecce
paGoTH OGCYRNAJNCH DPAI CyMECTBeHHHX BONPOCOB M, B UACTHOCTH, ErO
TPAKTOBKA B paMKEX KBAHTOBOTO KyGas yHUBepCAJBHOR R ~MaTPULH .

I. Cyuepamredpa ¥ cymneprpyua OSP(ZH)

BugeseHHoCTH cymepaaredpu 05P(2|1) cpems mpyrux cymepaired.
COCTOMT B TOM, YTO 1O MHOTYM cBofioTBaM oHa NofodHa airedpe Jnm
sl (2) € 0Sp(214) . Kpome remeparopor H,X .+ suredpu sb(2)
OHA MMEeT elle NBA HEYETHHX TeHepaTopa Vi C HepeCTAHOBOTHHME CO-
OTHOWSHAAMA:

95



[H,Y\i]=ix_+_ . [X+,X_]=2H,
3 3 [Xr_,V;,]"——-V:_, [x-t)v'-"—]:o’ D
[Ve,Val, =4 Xs, [V, V], =-4H,

e [, -]+ 03HAYaeT AHTHROMMYTaTop. Omeparop Kasmmmpa naerca
BHDaXEHMEM

¢, =H+ %[x,,,x_]ﬁ[vhv_]. (2)

KoHeuHOMEDENS HeIpHBOAEMHE IIDEJCTaBIeHUR ’Ue oyTepaJT eCpH
05p(214) napamerpusywrea momymemsm wmeaom (crmmHoM) § = / 2,
wm nemm wmeaom § € 7, , meor pasmeproors dim Up = 45 +1 =
= 20 +1 u snHavesme omeparopa Kazmmpa § (s + L/2) [15,16].
Hanmensumas pasMePHOCTS HETPUBMANEHOTO HENDUBOIMMOTO NDENCTAaB-
JeHUA DaBHA TpeM M TpH BHOOpe crapmero Bexropa B sume (1,0,0) re-
HepaTODH WMeWT BWI

L [roo0 v [0 04
H=—27 000 ,X+=(X_)= 000 |, (3)
0 0-1 0 00
010 000
(4)
Vi=4 oot ), Vo=3 -1 00
000 010

Mo orHomeHnwo k 4YeTHOR momanredpe (H K _t) = Q5p, (2|1 = st (2)c
C 05p(2}!) xomewmomepnoe mpexcrasaerme Uy pasmaraercs B IpE-
My© CyMMy ZIBYX HeNpUBOIVMHX IIpanCcTaBJIcHUR [15, 16]

Ty =T o U2 (5)

)

OTBEYAKIMX CIIIHAM 9//2 i (Q-l)/z . Jllanee OymeM cuUMTaTh, UTO
cTapumit Bemoplﬁ', E,?;)(grpenc'ramxez%{‘rfm {, YeTHHI ¥, OCAENOBATENE-
Ho, GASWCHHe BeKTODH '69/ muga(X.) | U; L0 > verane, a Gasmcnue mex-
vopu Uy, meemmme mum ()" V|05 L UD ~ bib-d, b-1- 20,
HEUeTHHE,

B Gasmce ’\Y@/ , TZe GasucHHe BEKTODH 0] éu) i é‘_)l gepernywor-
ca,rengparopd V, u V. DIpescTapasoTcs MATPANAMA C HEHYJIEBHME
BJIeMEeHTaME Hal W IOZ IWAaTOHANBO COOTBETOTBEHHO
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0%, 0...0 0 0 . 0
vl © 0 Voo 0 Wo... o0
= ©o V_ =
R R} O W (6)
0 L O b .‘. .'lbzt.ylo

(T Vg, g) = A (T AT NTT0E, 4T AE),
("K?,aﬁ’f,—h'"715—%1)::-%("“77@1 —ml .- -,"{T, \]T)

T'enepaTopt H =z X + ¥MBRT ofHuHy® Qopmy, OTMeTmM TONBKO, 4TO B
JO6OM IIpeICcTaBIeHUN ﬂt y H eors uymesoe cofcTBEHHOE 3HaUe-
HUE

2H = diog (1,0-4,...,0,-L,...,-0). ™

Paszmoxenue Kaedma-I'opnada TEH30PHOTO NPOM3BEIEHNA: NBYX Ipek-
cTassemmi 'U"/ ® ’lYP IMeeT IpocTofl CIexRTp

s
ﬁ&@ﬁp= Z:E 1\7(? (8)
q=Tt-p|

Ina mero BHuMcaeHH xoaddmomentH Kmelma-I'opzams [15, 16] .

lipu nepexole OT CYUEPaJATeOpH K CYHeprpylllle HeoCXOLUMO BBECTH
Hadop IapaMeTpoB, HA KOTOpHE MHORATCHA TEHEDPaTODPH CymepaiareCpH u
SKCIOHSHIMUPYTCA., B HameM cJjydae napaMeTpH IPHHSIIEXAT KOMIIEKC-
Holt anrelpe T'paccmana A= /\0 ® f\‘-l , ¥ yMHOXAS TEeHepaTopH Ha 5Je-
MEHTH COOTBeTCTBywllefl IeTHOCTH NQIydaeM YETHHE BEJVYMHH, KOTODHE
3aTeM HHCNMOHEH!MUpywTcea. ClaenyeT OTMETHTE, UTO UPH YMHOXEHW. He-
YETHHX I'€HepaTopoB Vi Ha HEYeTHHE IapaMeTpH § nE /\L o HyR—

HO YyWMTHBATEH HpABWIO 3HAKOB. Hampmmep, Iad {, =1 wmMeeM
A 0-9 0 0 000
%V+=-2- 0 0 ‘Z ,5V_=—j’£ & 0 Q ,[%V*,E:\L]=%H(9)
0 0 0 00

SHAK MaTPUYHOTO JIEMEHTa V(I\L. MEHAETCH, OGN QHI CTOUT B HedeT-
HOM CTOJACIE.

Smementd cyneprpyums (QSp(2|1) B npencrassHmm 'l)l 33720TCH
MaTpuuEaME 3 x d ¢ IATHO YSTHHME SAEMEHTAMI H YETHDPHMA Heue THHMMU.
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OHY ¥HOBIETBODPANT KONOJNHAT SIBHEM ¥ CJIOBYUAM

11 % & 6=1—0(,6) .
g=1Y ¢ f |, p=—da+te, (10)
¢ ¢ d y=0e-ca,
ad - 4o —ae =1, (11)

KOTOpHE CJaenywuT u3 COOTHOWeHH!

(12)

1
5—&&173:1, gbthg:J, J=10-1 0
1 0 0

lleficTBre sTOf TPYUIH B TPOEKTUBHOM I'DAIyUpPOBAHHOM IMPOCTPAHCTBS

G“ BeleT K CyllepaHaJory INpOCHO-MHEHHHX lpeodpazopaumii. <
Hell CBABGHH pazMUHHE NHTETPUPYEMHE 3SBOJNIUOHHHC YpaBHOHUA.

2. Kpanrosag cymeprpyuna

B HacroAmee BpeMd WMeeTCHA HECKOJIBKO HIONXOILOR K IPOCIeME KBaH-
TOBQHUA CTPYKTYPH TpyHnH # aaderpw Ji [5—8] . /1A VHTepecywLero
Hac caydas, B CWIy HpOCTOTH cymeprpymms 0S,(%[1) , ecrecrsemHc
BOCTIONIBBOBATEGA MeTonam pador [4, 6] W CpaBHATHL ¥X.DyAeT UCTUOIb-
30BaTHCA KBAHTOBAHVE KOKOMMyTATHBHOR anredpn Xomnda, - ¢BA3aHHOWE ©
yHEBepcamsHO# ofeprTHBawmei axredpoi u,(osP(ZM)) .

Kak BUpHO ¥3 II€PECTaHOBOUHHX CooTHoweHm: (I), IopomRmaoimv
BJEMEHTEMI YHUBEDCATEHGE oOepTHBanmel u(osp('bM)) CIYEAT TEeHEe-
paTopH H, V-.t . Kompouspenemie A , IpeBpalanmee % B amres-
py Xonda, 3aliaeTes NPUBHYHEME HopMysIamm

alh=HeoI+TeH, aVar=Viel+IoV,. (13)

Ipy xBaHTOBaHMM, Kak u B cayuae ${(2) [4—’7] , COXpaHvM KOMMyTaTO-
pi ¢ H ¥ mememwm anTumoMMyTaTop remepaTopoB Vi

[HVL]=£7V,, [V,, V1 = eth. (14)

CrpyRTypy GyHRIMM (p(H) ompenesuM U3 TPeGOBaHHA, YTOOK HEKOKOM-
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MyT2THBHOE KOIDOM3BENeHuWe, KOTopoe MH OyneM OG0SHIvarh Tax e,
SHJI0 TOMOMODJMZMOM YHMBEDCANBHEX oCeprHpavmyx cymepauredp U u
Heu , T.e. A(WE)=AMAS), Inx H xomponssemerme To
®e, 8 WA Ve MTOIONIMM

AVe) = Vi oty 6'1”'4@'\(t , (15)

THe Y - mapamerp KBaHTOBAHUA (mraccnyueckyit mpenea '7 —0 ),
a 1}— MCKOMO® WICJO0. YCJOBUE

ALV, VD= AQH) = 9(HOT + I 6H),

sV, VD = [aV, acv], (16)

paseHcTBa mpaBHX uacrefl ¢ yuerom (I4) m (I5) maer mun Q(H)
PCHr = Con(expdynHh - exp-3y1H) ), (17)

T& TIPOMBBOJAbHAA (yHKIMA C(‘q) HORCUpaeTeA U3 COOOpameHMi KBasw-—
KI20CHYHOCTH, & 1} IOJIOKIM DaBHEM 1/%

[locTpoMM KOHEYHOMEDHHE NIPENCTABNCHUA NoayuuBme#icd aarespH
(I4), (I7), BHGpas C(W):—U?«shy . Crpyrrypa marpun V., B
BTUX IpefeTasIenndax Oyner Ta xe ( 6) , a u3 coorHomenua (I4)
7 76X Ke COOCTBeHHHX BHavweHmit H  uafinem (W=D sl Vi)

st (36-kych £ ket) , k=1m,
& N
= Gshychg) (18)
s Cket) eh L (a8-K), k=tm+t

| m=0,1,%,..., -1,

floxywm Temeps TY X6 KBAHTOBYD cyuepanreOpy, MCXOLA U3 W3-
BECTHOTO TDHUT'CHOMETDUYECKOT'O DEMEHMA TPaIyUpOBAHHOTC ypaBHEHHA
flura-Baxcrepa [I0, ¢.I57] ( R -marpmma macomsHO# momesmu TuppiH—
Ta WM CYIePCUMMSTDWYHOTO ypaBHeHRmA cmuyc-Topmon). Cremya [I7]
¥ coBepuad NpeoCpa30BaHZE IONOCUWA IO OJHOMY M3 IIPOCTDAHCTE G ONE~
paropon ¢Xp (JwH) , mocre yvmomemus Ha 4 €xp(-#4) ¥ mpemesHO-
TO Iepexoma W —+ 00 , IOIyWIM TPEYTOIBHYD MOCTOAHHYD K -Marpuly
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‘}1 " o . e e=d=¢-4",
; 6=ag"™,
Rg) = { 1 00L o= g™, (19)
‘V'{ e=all+g"y |
4

B neACTENTAIBHOCTH ST2 R-MaTpHIg yHOBISTBOPHET I'DALYEPOBEH-
HOMy ypasHeHuw fHra-baxcrepa [IO, II] c ramiEMZ =4 m € &
yoioBreM f:oav = &* . 3rm OPOW3BOIOM MH Jajieeé BOCIONLBYyeMed,
YPOGH MOCTPOSHHAA Io R -marpuue (I9) KpaHTOBag cymepaiarespa GoB—
manada ¢ IorydeHHoi paHee OSPa,(Z,‘D (14), (1I7).

TpeyrospHas R -~varpumua u cooTHomenwe Sdmra-Baxcrepa BaKa

(£)y &) (), (&) ) =)@
Rl"« L» = L‘w L1 R, Rl"i Lz"l-';, Lu R (20)

Zna BepxHe (+) ¥ HmmHe (-) TpeYTONBHEX MaTpum L , COIVIAcHO [6] ,
OIpEeIeNIuT KBAHTOBYY® aJrelpy, LYalbHY® K airedpe @ymgm H2 KBg&H-
ToBo# I'pynne. BBeneM oC0BHAYEHHA IJIA SJIEMEHTOB L7’ = renepa-
TOPOB KBaHTOSOR ayIedpH

ez Mo o
+) GG |
L={0 « w.| L={w, 1 o0 (21)
7 -
0 0 < Z* U+ ,e"zH

Me ywm ror $aKT, §ro comacHo odmel TeopHu IMaroHANE MATDHL hm
z 17 ssammo oSparms. Arememms Z,- wermme, 2 [J, We -
HeveTHHe. V3 Tpex ypapmemumit (20) clefyeT MHOTO COOTHOWEHHR, cpe—
J¥ KOTODHX HE3ABHMCHMHE (CHeIyIae:

Did U™,

M e H 1+g;1 WH %
.= T "U.. e = qu [ U I

W =% U.e”H=z% MU,
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-gH - H
e"b U+=0'U+e% )

yARES (i+o'f)6_leq'HUi ,
W+ =~00{(1716"'HU+,
U+U_ + Q(’LU._in =6(e‘2%H_1>

LA corMiacoBaHEA ¢ mepecTamoBoummm coorHomexmen HU.+ =Ut(Hi’41/2.)
nonoxmM § = €Xp ("2,/2.). JounHOS COOTBETCTBHE ¢ BeAMuUUHAME 3 Hop-
Myx (I4), (I5), (I7) mosyumM cpaBHEB KompomsBemenue (IS) ¥ mony-
gammeecs OpR Hepemtomenud aeyx L'~ wm zsyx L MATDHN ¢ Hela-
BHOEMHME BJIGMGHTEMH:

-gH
AU =U.eI+e’ oUs,
A(Zt)=2t®€%H+ e—‘?’H®Zt+U¢®Wx. (22)
CReXoBaTeIbHO, ‘

B
Vi =(4 sz sh 24,) /ae% “Us . (23)

Hononpayemast HaMu R ~marpuna (I9) oGnamaer, KAk ¥ B CAy-
926 R -MaTpEn, SABACAWEX OT CISKTPAJBHOTO uapamerpa [I2] ,cBoft~
CTBOM KDOCEHTS u
Y
CR @2 Cy =R (g, (24)

rme 4% - cymeprpamcHoHEpoBaHNe IO IEQBOMY NPOCTPAHCTEY,
¢,=C'®1 , amarpmia C cBAsana ¢ MaTpuueit MHBapuaHTHOR
xpanparaanol opvm (I2)

0o 0 ¢
C=Jexp(L+pH)={ 0 4 0 | (25)
(27 ) (_%‘4,/2 0 0

OTMETHM TaKEe HAIWIEO COOTHOMOHAA R(@")r- R'4(@) xR -mar—
puma (I9).

B pamxax yooMaHyTHX BO BBONeHHA KBaHTOBOI'C XyC/AA M yHHBEp—
canpHot R -warpm Marpmm LY R -varpmbtlpasams, B
940THOCTH, U6Pes COQTHOmeHEA [6)]

(L("t), T4T2...Tk>=R:I)R(;)... Riﬂ’ (26)
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THE SVIeMEHTH 1'74,3- y hf=1,2,3 MAT DHITH

NIRRT
T= 1ty 1y tes (27)
by Tap Uas

ABJANTCA IeHepaTopaMy aJreCpH QyHxuui Ha GopManbHol maaaroaoﬁ
(cymep) rpymme [6] . Kax caencTBue aToﬁ %fxsn Ma‘I‘pEI.[H L TaKKe
(6]
YIOBIETBODAIOT caoﬁcTBy kpoccmara C(LP (L®y ,
sampavep, mna L© y y
0 0 @4/2 e?H W, Z,\(0 © —ay_z e_?ﬂ 0 0
(040 o 4 -Ullo 1 0 =", 4 0

g > _ _ - .(28
—a,«‘/ZO 0 0 0 g @4/20 0 _4/41“_ 4/zw+’ et )

C ywerom casn Z, ® W, c¢ U, npasas wacrs pamma (Lo )-4

BremeHHOe B KBaHTOBYR Cylepairespy kompoussemenme (I5),(22)
NOSBOJNAGT OHDeNeAWTh: HefcTBMe 2TOH aAreCpH B (I'pajyHpOBAHHOM)
TEeH30DHOM IIPONBBOJGHAK €6 IPeNCTABNGHUE U pasNoRUTh 5TO IpPOABBe~
JIeHue B IpAMyH CYMMy HeNpEBOREMHX. Hampuvep, TeHB0pHOe HpOH3BOXE—
Hue QyHIaMeETaABHHX IperCTaBIeHH 'U4 ® ’U4 pasiaraeTes B paAn
KneGma - I'opmana

174@174 UQGU ®1,. : (29)

Eoan oGosHAuMTE € , 4=11,0 casuc B V; , Torma ¢€;®¢€;

~ Gasuc B TOH30DHOM HPOMSBEIOHMH HTHX IDOGTPAHCTB X B €ro Tepvm—
HaX MOXHO BHDA3UTb GA3HCHHE BEKTODH b, j=tk, 1 (k-10,..
TPOCTDSHCTB HenpnBonmvm npencrapnernii Uy, k=0,1,2 na (29).
Tax BeKTOD €,8€4= e - cTapimi BERTOD Uz s 4 OCTAJIFHHE
MOI'YyT OHTBH HOCTpoeHH IIpPIMGHBH]?IeM noruxanmero omepatopa A(V.) :

o _ -1fs

(2) A(V—)ez mq{

(ea®e +08e @eo)
PR EEs (30)

ePnn (V¥ *e®, k=1,0,1,-2.
Ananorwuno orpoATes Gasuchue Bexropd B Uy u Up , mampmvep,
1
e~ ¢ ® ¢4~ 4 e,86,-ge_, ®,). (31)

Hpeoﬁpaaosanﬂue) (nomommo oeparopa NepecTaHOBKH
ﬂD(eme )= (—4) P4 ’e ®e, 9TH BEKTODH CTAHOBATCA colCcT-
BEHHHMA m R -Ma'rpmm
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v = 0 $ a,“ (k) k
R=PR=—7 T (e, RFe? = Acel®,
T \ 4, M=h M==gh A=-gh - (3R)
TaxkAM 06pasoM NONYyYAeTCA PASNOKEHHE R ~MATPMIH IO IPOSKTODAM:
q, ' .
A “e ; -6 gt _ 2
g 1o, g

Vicmombays IpOSKTOP P, Ha ONHOMGDHOS NDENCTARIGHS W OLHO
{+,~) us cmieTapux cooTHomeHmE (20) MORHO HOCTPOHTH LEHTDAIE~
Huit SJeMeHT KBaHTOBOH cymepairedpd 04p (£14) , aHazor omepe-
ropa Kasuwvupa (2). IlpuBemeM oTBET B TEDMHHAX odpasymmx T ©
TIepPeCTEHOBOYHHME COOTHOMSHUAME ‘

v v v, =eliogth, (34)

o9T# oGpasyrume IPONODIROHANBHH Vt 2 (I4),(23), HO B EX Tep~-
MUHAX SJI6MeHT LeHTpa (, BHIVIARAT IpOme M Jerye IPOBODATE 6ro
KOMMY TATHBHOCTE © ’()q_, :

02=ok2g(H+%)+2s«h2 - th q(H+iz)1f_1r+—
-2 (oh BY 02 0} . (39)

PacoMOTpEM I'pafyHpOBAHHYD KBAEPATHIHYD aJre0py IeHepaTopoB,
nopoxnammax  A(R) - anredpy dymxumit Ha dopMaisHOR KBaHTOBOH
rpyme (6] , xoTopas ciemyeT u3 @ym:amemmnoro COOTHOWSHAA

RT®T=(I®T)(T®I)'R, R=9Rr? (36)

¢ R -marpume#t (I9), marpumeir T (27) u emummunof 3x3 ManId-
neit I. IlpuBeneM mMepecTAHOBOYHHE COOTHOWESHHA 3JEMEHTOB t,v
SJIeMeHTaM#l NIepBor'o CcToIdua tm » KOTOpHE MCIIOJIESYRTCA n?pn o~
cTpoeHuH JeBoro xomomyas A(R) ¢

b= bg by by ty=- ) bty v
2
buta=4 by by, byt ="ty by, (37
tuty=4Vta  ista=ta i,
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tM J‘u tZZtM & Jp19, tM ’
Tt ——q,'ft by tet,, b, +et, t
4 ’
qf 143 33 32.74g M' 13 (38)

] -
g bubs=Pagby +aty by
Taxze xax marpmm L @ R, R MATDEOS | XOMKHA YHOBH@T-
BODITH YCJOBUD KDOCCHHTA, 9TO YMOHBIAGT UHCIO HESABACHMHX I'eHE-
paropor  A(R). CoOTBETCTBYRMO COOTHOMGHWA AHAJOIEYHH OrpAHEYS—
araMd (I0)~(I2) m mmemr BHE (oM. 0(24),(4/225))
s sb, 0 -4
e¥r-c”, c“=(o i o >

HeroTopHe #3 KBaZpATAYHHX CCOTHOmeHuM (39) ABIAAMNTCA CHEECTBHAMM
fyHEaMeHTAJIBHEX COOTHomeHHE (36), Hampamep, aaeMeHT 11

-i/2 i
4 by gty tg By by=0,

OPYyIHe BOLYT K OIDAHEYCHUAM ¥ LEHTDANBHOMY SJAGMEHTY, COOTBETCT-
BeHHO,

bagbag=1 H@'J%)tmtm ’

butss = 4V ta g Saatgs=1, (40)
KoTopHe aHanormusH gopmyaam (I0),(II).

Bosee meTanbHHi aHammMs cBoficT kBaHToBoft rpymmx  05p(214)
OyneT UpoBeXeR B caexywueff padore. Cpel STEX CBOKCTE yHOMAHOM:
I) pasnomenHne # KoaddmumeHTH KreCuwa~I'OpfiaHa IpeNCTaBleRE# KBAaH-
ToBo# amredpy 05p(111) , 2) xompemctaBmemms A(R) , amazo-
THYHHE OOWCAHHHM IJIT KBAHTOBO# I'pymmmH SU(Z) "B padorax [IS8,
19], 3) pasHocTHHE aHaIOTr -omeparopa lamiaca, CBA3SHEHE ¢ BHpaxe-
umeM (35), 4) onpeneaseman depes xommean A(R) xmanToBas oymep-
chepa (cM. ompermeseHme xBanToBoR cems » [6,18,20]) =, HaxoHen,
5) yHuBepcanmpHad R -marpuna [5] , ompemeXseMad 3 CILIeTamMe-
ro cBoficTBa LA KompoussegeHm#t A(-) (I5,22) # Y (-)=53A(-)5"

Ra¢)y=a'¢)R, (41)

R=exp(-2p HO H) (4+§=4an(2)17+"’ o)
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Xapakrepusanus yEasepcausEofi ofeprHsanmell xBanTOBOR SIreCpH
0SP(2|4) xax arredpu Xompa [27] TpedyeT BBEJGHHA oTolpaxeHufi
KOGNMHEMIH M SHTHIOEE O -aETHrOMOMOpImN3MS, KorTopu#t Ha oGpasyw-
mrx mmeer Bux S(H)=-H , §(Vi)=-exp(yHfp)V:exply Hfz). Jarsuet-
Hee pasBHTHE BOSMONHO KK B IUIaHe NpWIOReHHE B scmexre palor
[21 « 25], 7ax u B pammax oSmux moctpoenuft [26;28]:
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