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CrpyKTypa o+ -COCTOHHHH c¢epHqeCKHX H ae¢opMHpOBaH

HblX Haep ITOCTOHHHO npHBneKaeT BHHM8HHe TeopeTHKOB, 

DpaqHHa TOMY - HX cno*HaH npHpoaa, MHOroo6pa3He 8¢

¢eKTHBHbiX HaepHbiX B38HMOaefiCTBHH 1 yqaCTBYIOIIIHX B ¢op

MHpOB8HHH HX crpyKTYPbi/l/ • CpeaH cpaBHHTenbHO HH3KO

ne*aiiiHX 0+ -B036y*aeHHH pa3nHqaiOT ypOBHH, CBH38HHbie 

C KOne6aHHHMH HaepHOH ITOBepXHOCTH, H ypOBHH 1 reHepHpy

eMbie cnapHBaTenbHbiM ocraroqHbiM B38HMoaeficTBHeM. 

HeoaHoKparH0
1 

qro6hl o6~HCHHTh cyiiieCTBOBaHHe HeKoTophlX 

0+ " HOBhlX -ypOBHeH HnH HX HOBhle CBOHCTBa, HCITOnb30B8-

nHCb H HOBhle KOMITOHeHThl OCT8TOqHhlX HaepHhlX CHn, 

H8ITpHMep: CITHH-KBaapynonhHbie CHnbi /
2

/ 1 CITHH-Op6HT8nb

Hble 131 
1 

reKcaaeKanonhHbie 141 H T.a. 
OaHaKo, KaK crano oco6eHHO HCHO B nocneaHHe roabi, 

nHllib B OTHOCHTenbHO peaKHX cnyqaHX T8 HnH HH8H BeTBb 

HaepHbiX B036y*aeHHH o6Hapy*HB8eTCH 8KCnepHMeHTanbHO B 

qacroM cBoeM BHae. KaK npaBHnol B3aHMoaeficTBHe c npo

qHMH B036y*aeHHHMH 3aMeTHO HCK8)1{8eT ee CBOHCTB8, 3TO 

CMelliHBBHHe pa3nHqHbiX MOa B036y*aefkHI pe3KO ycHnHBa-

eTCH C pOCTOM 8HeprHH B036y*aeHHSI • 

OaHOH H3 npH'lHH ycno*HeHHH crpyKrypbi cocro~'Hfi c 

pOCTOM 8HeprHH B036y*aeHHH 1 K8K OTMeqanOCb B t 

HBnHeTCH B38HMOaefiCTBHe KB83H'i8CTHU C ¢oHOH8MH. 3TO 

B38HMOaeHCTBHe, C oaHOH CTOp0Hbl 1 pa3pyruaeT KapTHHY 

rapMOHH'ieCKHX HaepHhlX KOne6aHHH 1 CMelliHB8H COCTOSIHHSI 

C pa3HhlM 'iHCnOM ¢oHOHOB BHyrpH oaHoR BH6paUHOHHOH 

nonOCbi, a C apyrofi - npHBOaHT K CMelliHB8HHIO BH6paUH

OHHbiX H aByXKB83H'i8CTH'lHbiX 1 T.e. HeKonneKTHBHbiX, B03-

3 

' 



6ymaemrli. B aecpopMHpOBBHHbiX .II.llpax anSI o+ -COCTOSIHHH 
8TOT sonpoc H3Y<IaJICSI B pa6ore 171 • B ccpeprr<IeCKHX 
SIJlpax noapo6Ho rrccnenosancSI cny<Iali cocroSIHHli c 
J17 

-j, Q+ /8,
9

/ , a anSI Q+ -ypOBHeti HeKOTOpbie acneKTbl 
8Toro sonpoca rr3y<Ianrrcb E.CopeHceHoM Ha nprrMepe 
SIJlpa 90 Zr /10/ . 

8 HaCTOSIWeti 3aMeTKe Mhl CTBBHM CBOeti UenbiD noKa-
3BTb1 KBK MO:>KHO OnHCBTb BnHSIHHe B3BHM0Jl8HCTBHSI KBa-
3H'IBCTHU C cpOHOHBMH Ha CTpyKTypy HH:>KBHWHX 0 + -B03-
6ymaeHHH B paMKax csepxreKyqetl: Moaenu aTOMHoro 5IJl
pa I I/ 

EyaeM rrcxonrrTb H3 o6hl<IHoro raMHnbTOHHaHa csepx
reKy<Ieti Moaenu, BKniD<IaiDwero cnaprrsarenbHoe rr MynbTH
nonb-MynbTrrnonbHoe OCTaTO'IHOe B3BHMO)leHCTBHe: 

+ H = H + H . + I H AA = I E. a . a. 
sp pair A jm J Jm Jm 

Gr 
. ' ' j-m J -m 

- I I (-) (-) + + 
4 a.,., a ... , a. a r jm Jm J -m J-m jm 

. ' ' ( 1 ) Jm 

KA A-p. + 
-I --I (-) TAJl TA-Jl 

A 2 J1 

+ 
3necb: a jm , a jm - oneparopbr pomaeHHSI rr yHll'ITome-
Hll5I <IaCTllUbi Ha yposne cpenuero nang c KBaHTOBbiMll 
'IHCnaMll j ffi ( j - COBOKynHOCTb Tpex KBBHTOBbiX 'IllCen 
nfj If ll30TonuqecKoro HHAeKCa 1 m - npoeKUll5I MOMeHra 
J. )· E. - 8Heprrr5I OJlHO<IaCTll'IHoro ypOBHSI; G - KOH-

l J u u r 
CTBHTa cnapHBaTenbHOro B3BHMOJlellCTBH5I HeHTpOHOB 
(r=n) If nporoHoB (r= p) ; KA - KOHCTaHTa MynhT!fnonb
MynhrrrnonbHoro B3aHMoaeticrsrrg MynhTrrnonbHOCTll A 
(KaK 06bi'IHO C'IllTaeM, 'ITO KAn= K~p =KAP =oKA );TAll -
OJlHO'IaCTH'IHhlH onepaTOp MynbTHnOnbHOro MOMeHTa. 

4 

I -- -

Docne u 
paTOpOB 'I8CTRU 
MRJlbTOHHBH (}) 

v - npeo6pa3oBaHR5I EoroniD6oBa or one
+ 

K onepaTopaM KB83H'IaCTHU a jm 1 ajm ra-
npHo6peTaeT cneayiDUIHii BHJl: 

H =H +H 1 +H 2 +H3 +H
4 

= _! 
sqp Jm 

+ 
f. a. a. 
J Jm Jm 

G I/2 2 , 
~ .; . ~ [(2j I+ 1)(2j 2+1)] I uj 

1
A+ (iJ )-vi~ A(iJ )I x 

li J 2 

x lu~ A(j2 )-v. 2 A+ (j 2 )l + 
J 2 J 2 

GT 1/2 2 + 2 
+I - I (2j1 +1) u. v. l[u. A (j 1 )-v. A(ji)]B(j

2
)+h.c.l-

2 j j J2 12 ll J) 
1 2 

1 KA A A A-Jl + . , . 
-I --! F.,. F.,. u ·'. U,,, [(-) A (J2Jl-JL)+ 
8 AJl 2 A+ 1 ( j) J2 J 2 J 1 I 1 12 J 2 l 1 l 1 

(2) 

+ A(j~ j 
2

Ail)] x [A+ (j;j 
1 

All)+ (-)A-ll A (j; j
1 
A-ll)]-

KA A A 

- t A~ 2A + 1 (~) Fi; i2 F i[ i I vi; i2 ° i i i 1 
X 

+ A~ 
xi[A (iii 1 Ail)+A(j ;j

1
A-Il)(-) ]B(~'j 2 A-Il)+h.c.J. 

3aecb BBeaeHbr cneayiOwrre HOBble o6oana<IeHa5I: 
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A+ (j
1

j A/1)=! <j 1 m1 j2 m2 1Ail>a:t- a:t- ; 
2 mlm2 Jl ml J2m2 

B ( j I j2 A /1 ) ! 
mlm2 

. +m + 
li I . · m lA >a a. ; 

(-) <J lml 12 2 /1 jlml 12m2 

A (j ) = A(j j 0 0 ) ; B(j)= B(jjOO); 

u .. = u. v. + u. v. V .. = U. U. - V, V. 
1t 12 11 !2 ]2 ]l ]1]2 li ]2 l] ]2 

A 
Fi

1 
i 

2 
- npuseaeHHbiH oaHoqacTuqHbiH MaTpaqHbiA aneMeHT 

MYJibTHnonbHoro oneparopa (MyJibTHITOnbHOCTH A ). Heo6-

XOAHMO yKaaaTb Ha cneaymmue ynpomammue npeanono)!<e

HHH, KOTOpbie 6hiJIH caenaHbi npu nonyqeHHH ¢opMbi (2) 
raMHJibTOHHaHa ( 1). Bo-nepBbiX, Mbi npeanonaraeM, qTo 

KOa¢¢HUllBHTbl U , V ll OAHOKBa3HqaCTHqHaH SHepPHH t j 

BbrqucnsmTCH no ¢opMynaM o6biqHoA TeopuH EKW, T.e. He 

yqHTbiBaeM BJIHHHHH A8llbHOASHCTBYIDillHX KOMITOHSHT OCTa

TOqHbiX HABpHbiX CHJI Ha CBepXTeKyql-!e xapaKTSpHCTIIKH 
+ 

CIICTeMbi. KpoMe Taro, Mbi oT6pocHJIH qJieHbi - B B , T.K. 

B A8llbHSHWBM 1 yqHThlB8H BJIHHHHB KBa3HqaCTHU C ¢oHOH8MH 1 

Mbi orpaHHqHMCH qneaaMH 'fe BbiWe Ky6uqecKHX no qacny 

¢oHoHHbiX onepaTopos. Yne"\ H 1 aeo6xoaHM HaM, qTo6br 

HCKnmqHTb ayxosoe o+ -COCTOHHHe, qneH H2 • KaK STO 6y

aeT BHAHO qyTb noa•e, OITHCbiBaeT B38HMOABHCTBH8 napHO

BH6paUHOHHhlX ¢oHOHOB c KBaaHqacTHUaMH. B npeahlaymHx 

pa6oTaX (aanpHMep, /S/ ) 9TH qJieHbl He paCCM8TpHB8liHCb 1 

T.K. OHH cymeCTBSHHbl npH paCCMOTpeHHH HMSHHO 0+ -
COCTOHHHH. 

0KOHqaTellbHhlH BI-!A P8MHllbTOHH8H (1) npHo6peTaeT 

nocne eme oaHoro npeo6paaosaHHH - nocne nepexoaa K 

6 

onepaTopaM ¢oHOHOB. CymecTBeHHO paanuqHhl asa Tuna 

¢oHOHOB: napHOBH6paUHOHHhle (onepaTOphl PO*ABHHH H 

yaaqTo•eHHH - n~ • n i ) H MYllbTHITOJlbHbiS ( onepaTo-

pbl PO*ASHHH H yHHqTO*eHHH - Q "t . , Q' . ) o 

n+ 
i 2

1 ! if. A+ (j)- ¢/ A(j), 
i J J 

A/11 ll./11 

(3) 

+ 1 A i + . . A-11 A i . . 
QA/li = 2 -~ t/J · · A (Jl J2A/l)-(-) ¢. · A(JIJ2 A-11). 

11 J 2 J 112 l I 12 

OcHOBHOe cocTOHHHe qerHo-qeTHoro Hapa onpeaenHeTCH 

Tenepb KaK B8KYYM OTHOCHTeJibHO ¢oHOHHhlX B036Y*ABHHH. 

Koa¢~HUHeHThl 0 H ¢ B ¢opMynax (3) onpeaenHIDTCH s 

KB83H6030HHOM npu6nH)K8HHH. EcTeCTBSHH01 B aTOM )1\8 

DpH6nH*SHHH HaXOAHTCH SHeprHH ¢oHOHOB H APYPHG BenHqH

Hbl1 xapaKTepuaymurHe KonneKTHBHOe ABH)KeHHe. CooTBeTcT

symmue tlJOPMYllbl Bb!PliHAHT CJieayiDUIHM o6pa30M. 

1. CeKyJIHpHoe ypasHeHHe AJIH onpeaeneHHH aaepruA 

D8pHOBH6paUHOHHb!X ¢oHOHOB w . : 
I 

I! 
j 

~+l)(u~ -v·2 )2 
2---- .J J 

4£. - w 2 
J i 

2 2) 2 (2j+l)(u j~ 
wi I! 2 __ . 4f2-w 
4 J j i 

_1 II~ 
- 'Gr J 

(Pi+l> 

4t~-w.2 
J I 

1 
--I-

- Gr 

( 4) 

2 2 
! = P(w.)T(w.)-W (w.) c='ll(w.)=O. 

1 I I I 

2. CeKynHpHoe ypasHeHHe ans onpeaeneHI-!H aHeprHA 

MynbTHnOJibHbiX ¢oHOHOB wA i 
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A 
(F .. 

2 
U .. ) (f, H.) 

2~= I J I J2 J I J2 J I J2 
= X(wA i ). ( )2 2 KA jl j 2 E. +f. - wA. 

J I J2 I 

Ey~eM TaKMe B ~anbHeHrneM HcnonbaoaaTb cne~yrowee 
o6oaHa<JeHHe: 

Y(Ai)=..l -Lx(w) I 
2 aw W =W 

AI 

a¢(w >I 
, <1> '(w1 )=a;;;- w =w i 

YfTaK, COBepillHB llpeo6pa30B8HHe (3) H HCllOnbayg <J!opMynhi 

(4), (5), Mbi nony<JHM P8MHnbTOHH8H (2) B BH~e: 

H=Hsqp + Hnn+ HQQ +Han + HaQ = 

X 
I f. a :+ a . - I _1_ I 

jm J Jm Jm r 'Gr ii' 
1 

y <I>' (w.) ¢ '(w. , ) 
I I 

1;2 1/2 + 1/2 1/2 
x[(T (w. )+P (w. })fl. +(T (w. )-P (w. ))Q Jx 

I I I I I 1 

1/2 1/2 l/2 1/2 + 
x[(T (w 1,)+P (w 1,))0 1

,+(T (w)-P (w
1
,))fl

1
,]-

+ A-p. - J_ I .ll.±l_ 1 [QA . +(-) QA . ]x 4 ~~ KA yY(Ai}Y(Ai') -p.• 111 
11 

X [ Q+ (-)A -p. 
Ap. i' 

u.. l/2 l/2 + 
+ Q, ,,]+ .L2 I _!!_t[(T (w .) -P (w. )}fl.+ 

/\-p.1 .. - 1 1 1 
1J y If> '(w.) 

1 

1 
} 

.t 

' 

l/2 1/2 1 
+(T (w.)'+P (w. ))O.]B(j)+h.c.l---= I I 

I I I 2...;2 \ , 
/\Ill·'. 

r J 2 J 2 

A F , XV., . 
i2i2 J2J2 _..::_.--=---=--=. X 

yY (Ai) 

A-p. 
x[(Q~ . (-) + Q, . )B(j

1 
j
2

A-p.)+h.c.]. 
A/ll 1\-p.l 

(6) 

BaaHMo~eHCTBHe KBa3H<JaCTHU c <PoaoHaMH onHChiBaroT 

qneHhr Han H H 0 , npoHcxo~.smme oT <JneHOB H 
2 

H H
4 

. 
P8MHnbTOHHaHa (z) COOTBeTCTBeHHOo 06a 9TH <JneHa 6y~yT 
CM8illHB8Tb napHOBH6paUHOHHhie COCTOSIHHSl THna fli 10•> H 

~ayx<J!oHOHHhre cocTOSIHHSI THna [ QA111 1 
, QA-p.12] Od 0> . CHna 

B38HMO~eHCTBHSl KB83H<J8CTHU C <J!oHOH8MH H3BeCTHa, ecnH 
aa~aHhr napaMeTpbr cpe~Hero nong H ocTaTo<JHbiX CHn. TipH 

9TOM npe~nonaraeM, <JTO qneHhi Han H HaQ He H3MeHSiroT 

CTpyKTypy C8MHX <IJOHOHOB, a TOnbKO CM8illHB8IDT p83Hhi8 

THllbi ~BHM8HHH. floaTOMy BOnHOByro <IJYHKUHID O+ -COCTOSl

HHSl 6y~eM HCK8Tb B BH~e 

'I' (0+)=1 I C~Q~ +I D~. 
v i I 1 Ap. 1112 

<-l-p. Q+ 
(2A+l)l/2 Ap.i 1 

+ 
QA-p.i2 }I 0 >. (7) 

il i 2 

1 0> - BaKyyM OTHOCHTenbHO onepaTopoa fl 1 H QAp.i .TaKHM 

o6pa30M 1 ~OllOnHHTenbHbie KOppenSIUHH, B03HHK8IDillHe B OC

HOBHOM cocToSIHHH SI~pa Ha-aa <JneHoa Han H H aQ , TaKMe 

He y<JHThiBaroTcSI. Bonaoaag <PYHKUHSI (7) npe~nonaraeTcSI 
HOpMHpOB8HHOH! 

v 2 A 2 
I (C 1 ) +2 I (D. . ) = 1. 
i \ . . 1 11 /\,II ,1 2 2 

(8) 



v A 
3HeprHIO TJv COCT05IHH5I (7) li K08<jl<jJHUHeHTbl ci I Dili 

" X 2 MOMHO HaHTH 1 HCITOUh3Y5I BapHaUHOHHhlfi DpHHUHIT apTpli-

¢>oKa-Eoromo60Ba /I/. BaphHPYH cpe.aHee 3Ha'leHHe ra

MHnhTOHHaHa (6) ITO COCT05IHHIO (7) (rrpli BhliTOUH5IIOlli8MC5I 

ycnOBHH (8)), Mbl rrony'IHM CHCTeMy ypaBHeHHfi Ha C ': 1 A I 
Di

1
i 11 TJv • YcnoBHe paapewHMOCTH CJICTeMhi ypaBHeHHfi 

.[IU5I t r H n'\ t
2 

ITpHBO.UHT HaC K cne.ayiOW8MY CeKynHp

HOMY ypaBHeHHIO .anH Tiv 

det II ( w . - TJ v ) o .. , - K ( i i ' ) 1\ = 0 . 
I . II 

(9) 

Benli'-IHHa K (i i ') paBHa: 

A i l A i l 
u A . (i){J A . (i ') 

K(ii')=.!._ ~ 12 12 
2 \ .. 

/\1 1 1 2 w,, +w,. - TJ 
/\11 /\12 v 

A i l . 
BenH'lHHa U A i (t) rrpe.acTaBnSieT co6oA Ma TpH'IHhiA sne-

2 
MeHT OT qneHOB Han li H aQ MeM.ay rrapHOBH6paUHOHHblM 

PI .l:IByX<jJOHOHHbiM COCT05IHH5IMH: 

Ai 1 . + 
U,. (1)=<0IO.(H ,...+H Q)[Q,. 

/\1
2 

J au a /\/11 

+ 
QA-!li ]ool0>= 

2 

2A+1 ~I ~ 
=- V -2- T jj' 

P(wi) Ai 1 Ai
2 

Ai 2 Ail 
v <I> ' ( ) ( t/1 .. ' cp .. ' + t/1 .. ' cp .. ' ) .... 

-y2A+l ~ 
j'j 

A 
F v 
j'j j'j 

+ 
yY(Ai

2 ) 

10 

u .. , 
JJ wi JJ JJ IJ JJ 

A 
F.'· v I J j 'j A i . -- -- ( t/1 2tj~ I A j i 
yY(Ai I) j'j j' + cpi 'j 2 cpi )+ 

A i I 

(t/Jj'j 
i 

t/1 j ' 

A i l i 
+c/J.-. c/J., ). 

I J J 

(10) 

_/ 

. v 
Kos<jl<jJHUHeHTbi C i 

A 
JI D. . rrony'laiOTC H cne.ayiOWHMH: 

1112 

DA - 1 
ili2 --4 

w +1 ~ cv Ail . 
A . w \ - l1 • i u \ . (1) 

I} 1\ j2 'IV I 1\ 1 2 ' 

( 11) 

C ~ = M ii I ~ ( M ii )2 + ! 
I i ii _, 

aK(ii') ii i'i' -I/2 _;...,.:;;:._.:;M M l . 
aryv 

ii M - cooTBeTCTBYIOIUJIA MJIHOP MaTpHUbi H3 ypaBHeHJISI 

( 9). 
YpaBHeHJie THrra (9) BrrepBbie 6hino rronyqeHo B pa-

6oTe /Il/ Dp!I H3y'leHHH CTpyKTypbl He'leTHhiX .ae<jlopMHpO

B8HHb!X H.Uep. 3aTeM 8H8UOI"'H'lHbl8 ypaBH8HHSI 6hWH rrony

qeHbl H HCCne.aoBanHCh B p5I.ae pa60T /S' l2/. 0TMeTHM 

a.aecb, 'ITO Bee rromoca ypaBHeHHH ( 9)- rrepBoro rrop5I.aKa, 

'ITO o6ecrre'lHB8eTC5I B38HMHOfi KOMITeHCaUHefi DpOH3Be.ae

HHfi .[IH8rOH8UhHhlX MaTpH'lHhlX sneMeHTOB H He.aHaf'OHanh

HbiX. 

CMewuBaHHe paanH'lHbiX MOLl B036yLK.aeHHA B cTpyKType 

COCT05IHJifi 0+ 6y.aeT rrpHBOLIHTh K H3MeHeHHIO HX CBOfiCTB 1 

rrpoganHIOWHXCH B paanH'lHbiX peaKUH5IX 11 pacrra.aax. Bbi

'lHCnHM, H8ITpHMep 1 OTHOCHTenhHYIO aep05ITHOCTh rrepe.aa'IH 

LIBYX HefiTpOHOB B 0+ -COCT05IHHe, OITHCb!B88MOe BOnHOBOfi 

<jlyHKUHefi (7). OrrepaTop rrepe.aa'IH .aByx HefiTpoHOB (pac

e MOTpHM cnyqafi (p, t) peaKUHH) Bblf'UMHT cne.ayiOlliliM 

o6paaoM 1131 : 
j-m 

1 (p , t) = ~ (-) a. a . 
jm Jm J-m 

HUH
1 

rrepeXO.UH K KB83H'laCTJIU8M li 38TeM K <jJOHOH8M: 

II 



r (p, t) =-1 I 
2y2 

V ~ '(w.) 
I 

_1_ [(T l/2(w. )-Pl/2(w. ))0. + 
'G I I I 

N 

1/2 l/2 + ~n 
+ (T (w ) + P (w. )) n . ] - I u.. B (j) + 2 -G 

i I I j JJ , D 

r~e ~n - HeHTpOHHa~ KOppen~UHOHHa~ ~YHKUH~. Bepo~T

HOCTb nepena'IH B OCHOBHOe COCTO~HHe KOHe'IHOrO ~pa 
pasHa: 

So =41~ 2 G I· 
n 

( 12) 

+ B TOM )l{e npH6nH)I{eHHH sepo~THOCTb soa6y)l{neHH~ 0 -co-

CTOSIHH~, OITHCbiBBeMOrO BOnHOBOH ~yHKUHeH (7): 

r~e 

12 

+ 2 s = I< 'I' co >I r (p, t > I 0> I = 
Jl 

y2 I 
=l~i 

n 

y P ( w. ) + y T (w. ) v 
I I c. 

I 

v~, (w.) 
I 

+ .!_ I ( 2 A + 1l 12 
D ,\ N ,\ 12 

2 il i2 1112 1112 
,\ 

+ 

,\ Ai 1 Ai 2 Ai 2 Ai 1 
N .. = I u .. (tfr cp + t/1 cp ). 

1
1

1
2 jlj2j JJ jlj2 jlj2 ~j2 jlj2 

( 13) 

I i 

- I 

Bbi'HICJHI~ (12) a (13), Mbi npenrronarana, 'ITO saKyyMbi 

Ha<JanbHoro' a KOHe'IHoro Hnep cosnanaiDT. EcnH npenno

no)l{f!Tb nanee, 'ITO KHHeMaTII'IeCKHe cj:JaKTOpbi npH nepenaqe 

B OCHOBHOe II B036yll\A8HHOe 0 + -COCTOSIHHe COBIT8A8IDT
1 

TO OTHOWeHHe Ce'IeHHH a/ a O 6yneT paBHoS/S O 1 T.e. 

a/a -.lJ~J2 
1
v2 

0 4 ~n G ~ n I 

V P ( w i ) + V T (w i) C ~ + 
---

y<ll'(wi) 
( 14) 

1 1/2 ,\ ,\ 2 
+-~ (2A+l) D,' N. 'I . 

2 . ' 1 1 1 1 
1)12 1212 

,\ 

EcnH 6hl COCTOSIHHe OnHChlBanOCb K8K 'IHCTO napHOBII6paUH

OHHO,\e, TO B cjJOpMyne (14) HC'Ie3na 6bi BTOpaSI CYMMa 

(-D. . ) , a B nepsoH cyMMe no i see Cv,. o6paTH-
1L12 

nHCb Obi B 0, KpOMe OAHoro, paBHOro I. no-BHAHMOMy, 

OCHOBHoe pa3nii'IHe "qHcToro" H "cMewaHHoro" cnyqaes 

6yneT B03HHK8Tb H3-38 OTnH'IIISI OT 0 II 1 K08cj:Jcj:JHUII8HTOB cr , T.K. BTOpag CYMM8 B ( I4) HeseniiK8 0 

3aK8H'IHB8SI1 Mbl npiiHOCHM rny6oKyiD 6naronapHOCTb 

B.f.ConosbeBy 38 nOCTOSIHHOe BHHM8HHe, none3Hbl8 06Cy)K

A8HIISI II coseThi. Mbi npH3HaTenbHbi TaK)I{e P.B.n)l{onocy H 

f.Kblp'IeBy 38 nnOAOTBOpHble AIICKYCCl!H. 
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