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Nguyen Van Hieu 

On Supergauge Fransformations of Fields 

In this work we study the supergauge transformations 
of fields. We consider in detail the transformation laws 
for the components of a scalar superfield and obtain five 
supergauge multiplets. One of them can also be obtained by 
studying a spinor superfield. Among five supergauge multip 
lets only one can satisfy the reality condition. 
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I I 2 I 
He.LJ;aBHBe pa6oTbi Becca B 3yMBno' ' ' CTBMYJIBPYJOT 

HOBhli BHTepec K npeo6pa3oaaHBHM cynepKaJIB6poaoqHoro 
TBITa, paCCMOTpeHHhlX paHee MHOrBMB aBTOpaMB / 3 -B/ 

~JIB BJyqeHBH cynepKaJIB6poaoqHhlX MYJibTBnJieTOB CaJiaM 
'9 I 

B Crpa.LJ;ee · 1 npe.LJ;JIO)I(BJIB 3JieraHTHhlH MeTO.LJ; B aaeJIH 
cynepiTOJI.H, 3aBBC.HIUBe OT ITpOCTpaHCTBeHHO- BpeMeHHblX KO
Op.LJ;HHaT H aHTHKOMMYTHPYJOIUHX CITHHOpHhlX nepeMeHHblXo 
Ka)I(.LJ;Oe cynepnone co,LJ;ep)I(HT oce o6hlqHhle noJI.H .LJ;aHHoro 
cynepi<aJIH6poaoqHoro MYJibTHnJieTao YnyqUICHHe MeTo.LJ;a Ca
naMa H Crpa.LJ;ee 6hlJIO c,LJ;eJiaHo a pa6ore ~eppapa, Becca 

: H 3yMHHO /I O/ 0 CynepKaJIH6poaoquo HHBapHaHTHble MO,LJ;eJIH 
1 ( I I ~-I 

TeopHH non.H 6biJIH TaK)I(e paccMoTpeHhi B p.H.LJ;e pa6or · ' 0 

- ' 

B uacTo.HmeB: pa6ore Mhl HJyqaeM rpaucc!JopMaUHOHHbie 
CBOHCTBa c!JHJHqecKHX COCTaBJI.HlOIUHX cynepnoJieH, npHMe-

: HJIJI MeTo;:t, pa6or ' 9 •10 / B Kaqecroe npHMepa paccMoTpHM 
no.LJ;po6uo TOJibKO cKaJIJIPHhle cynepnoJIJio HaiiiH pe3yJibTaThi 
JierKO o6o6IUBTbo 

llyCTb S - qeTbipeXKOMITOHeHTHbie CITHHOpHhle reuepa-
TOphl cynepKaJIH6poaoquhlx npeo6pa3oBaHBH H 

- + s = s v 
I 0 

0HH y ;:J,OBJieTBOpJilOT aHTHKOMMyTaUBOHHblM COOTHOUICHHJIM 

-a -r1 
lSa,S/3! = l S ,S I= 0, 

-{3 f3 p. 
! s , s l = 2( y ) p 0 

a p. a 

/1/ 

3TH c!JopMyJihl BMecre c anre6poii: rpynnhi llyauKape H JaKo
Hbl npeo6pa3oBaHHJI .LJ;JIJI Sa H Sa no OTHOIIIeHHJO K rpynne 
JlopeHua o6pa3ylOT Haiiiy cynepKaJIH6poaoqHrf. anre6py 0 

TaKa.H anre6pa 6blJia npe.LJ;JIO)I(eHa a pa6orax /S, 2•10/o 
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Pa306LeM S H S Ha .D.BYXKOMIIOHeHTHble CIIHHOpbl 

S = ( Q~) , Sa=(Ra,Q.) 
a a a 

R . 
a -a -

H 0603Ha'IHM'Iepe3 S , S H 7Ja, TJa COOTBeTCTBY!!>I.QHe 

aHTHKOMMYTHPYIOLQHe CIIHHOpHLie napaMeTpbl. 3,ZJ,eCL Q • 
-a Fh a 
R , t, , Tj a JIBJUIIOTCJI 3PMHTOBOCOIIpJI:>KeHHbiMH K Qa 

R
8 ''a 'TJ • • Cne,li.YJI pa6oTe 

1101 
' BBe,ZJ,eM cynepnonJI 

<f.>(xfl,(Ja, (ja) H<f.>(xfl, ra ,-;:a)' 3aBHCJIIIUieOTIIpOCT

paHCTBeHHO-BpeMeHHbiX Koop.D.HHaT x..Jl H aHTHKOM~YTHpyw

l.QHX CIIHHOPHLIX nepeMeHHbiX (J ' e HnH r ' r • Hx 
cynepKanH6pOBO'IHble npeo6pa30BaHHJI HMeiOT BH,ZJ, 

oc<I> =i[(Q,<I>1=s a<I>, 
ae 

-- a<I> f1 -
0 ,.<I> = i [ Q', <I> ] = [- + 2 i (J a a <I>] ' ' 

"' ae f1 

- . - a<I> o <~>=dTJa,<I>]=TJ--, 
TJ ar 

-- - - a<I> p.-
o_<l>=i[R, <I>]= [-+2ira a <l>]Tj, 

TJ i1 ar- f1 

r.D.e 

( Q "" (a Qa ' TJR=TJ R a 
a 

_ _.; 8 h 
(Ja (=(Ja(a ) • ( , ra TJ =T (a ) 

f1 f1 ab f1 a f1 TJ ' b 

( a ) • = ( a ) a b = 0 ' ( a. ) • = - ( a ) ·ac = ( a. ) 
0 a b 0 ab 1 ac i 1 ac 

MLI pa3nO:>KHM cKanJipHLie cynepnonJI <I> H <I> : 

a 1 a a -i, a -b 
<I>=A + e A +-rJ 1 (J 2A[ ]+B. (J +rJ B ,e 

a 2 a
2 

a
1 

b ao 

4 

/2/ 

. . 
- b 1 -h2_b1 1 a 1 a2 • (J C • • 

+ 2 (J (J B[ ~ :f1] h + 2 [b 1 h t (J (J 
/3a/ 

1 
8 c . . ] + _ (J a[h

1 
h 2 

2 

. . 
• . - b2_ b1 

- b 2- b 1 1 Ll a 1 (J a2c [. • l(J e ' 
(J (J + 4 v [ a

2
at h

1 
b 2' 

a 1 - [ 82 81] - b- - a b -
<I>= A + r A + - r r A + B r·b + r B r a 2 a 

1 
a2 a h 

1 [. • 
1 _[b1 b 2] -+-T -ana ]b 2 ar.B z1-

1 a2 r b 
C T T 

+ 2 b2 b1 /3B/ 

- [k2~1 ][h1 b t_ -1 - ~ [b 1 b ] 
+-T C 2 2 • . r r b + _l T • 

4 a1 
r. C r.; T • 

a b2 1 a 2 2 b1 

Ha OCHOBe COOTHOWeHHB /2/ neri<O ycTaHOBHTb cynepKanH-

6pOBO'IHble llp~o6pa30BaHHJI 06LI'IHbiX CIIHHOpOB, CO,ZJ,ep:>Ka

LQHXCJI B <IJ H <IJ • HaiiHWeM JIBHO COOTHOWeHHJI .D.nJI CKanJip

HOrO cyneprron.R <I> : 
c - • 

ocA=( Ac, o("A =Be( c 

. 
c 

o .r A = ( A[ ] , o _A 
<, a ca ( 

-. p.· - c 
= B • ( c + 2i a A (a") . ( 

a ac r ac 
/4/ 

o (A [ a a ] = 0 , o ;:-A [ ]= B [ ] • [ c 
2 1 <, a2 a 1 a 2 a 1 c 

+ 2i [ a f1 A ( a ) • - all A 
a

2 
f1 a 

1 
c a 1 

-c 
(a ) .]( ' 

c 
o.B·=CB. s- b cb 

. 
- c 

o(Bb· = c[h~] C , 

p. a c 
2 

/5/ 

c -~ . P. -c· 
o.rB h·=sB[ ]h·,o;-B ·h=C [h •• ] c -21a B.(a) (, 

<, a ca <, a a c b f1 ac 
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-c 
o,. B [ 1 • = 0, o _B [ ] • = C [ ][h • ] ( s a 2a t b ( a 2a I b a 2a I c 

- 2 .i [a ILB .( a ) • - aiLB • ( a ) .], 
a 

2
b IL a

1 
c a

1 
b IL a 

2
c 

c o,.c =( c , o-C =o, 
'=' [I) b"] c[b"I:)] ( [b" I)] 

I 2 I 2 I 2 

c . IL -~ o,. c [ • • 1 = ( c [ ][b" •1 , o _c [ • • 1 = 21 a c[ • • (a ) .(, 
<:, a b

1
b

2 
ca 

1
b

2 
( a b

1
b

2 
b 1b:t ILac 

0 c [ ][ . . ]= 0' 
( a 2a I b lb2 

0 
TC [a a ]( b"

1 
b "

2
] 

'::. 2 I 
/6/ 

2i[a1Lc (a) -aiLe[" •
1
(a) J(c 

a [ b" b" ] 1L a c a b b IL a c 
212 I I 12 2 

)l,JI11 CllHHOpOB, CO~ep>Ka~HXC11 B (i;, HMeiOT MeCTO aHaJioraq
Hble COOTHOWeHH11. 

H3 JaKOHOB npeo6pa3oBaHH11 /4/-/6/ Henocpe~cToeHHO 
cne~yeT, qTo cymecTBYJOT 5 cKan1lpHLix cynepnoneu, pea
naJyromax 5 He3KBHaaneHTHLIX npe~cTaaneHHH Haweu cynep
Kana6poaoquo8 anre6pLI. Hx . MLI uaJLIBaeM cynepnon11MH 

THna I I ' r2 ' R I ' R 2 H R3 . Cynepnone <ll THna I I HMe
eT JIHWL HeHyneBLie KOMnoueHTLI A , A H A [a ] HJIH 

a 2 a1 
C[ b" b"] 'Ca[b"II:)2] H C[a2a1Hb"1b"2] · heuy-
JieBblk~ KOMfiOHeHTaMH cynepnon11 THna I 2 11BJIJUOTC11 
Bb· ' B a f) H B [ a2a I ] Ii . )l,n11 cynepnOJI11 <ll THna 
R1 ana R2 MLI HMeeM 

C =C =C =0 
[1:)11:)2] a[b"lb"t [a2ai][I:)If)2] 

HJIH 

A =A =A [ ] =0, a a 2ai 

COOTBeTCTBeHHO. Ecna ace o6blqHble cnHHOpbl A , Aa 

6 

J 
\ 

I 
I 

A [ a2 a I] • B b. ' B a b" • • • ' C [ a 2a 1 ][ li I I) 2] 
OT-

JIHqHbl OT HYJI11, TO MLI HMeeM cynepnone THna R 3 • 
Bae~eM TenepL o6blqHLJe cKaJI11PHLie, ncea~ocKaJI11PHLie, · 

BeKTOpHble ITCeB~OBeKTOpHLie llOJ111 

A(±)=A±A, 

(±) 1 a I a 2 A ] 
A , = 2 I f [ a2 a I 

+ _[~a·] 
-f •• A 21 l 

a I a 2 , 

(±) 1 ba ~ b 
B" =-l(a ) B. ±(a) .B l, 

r 2 IL a li IL ba 

. /7/ 

D
(±) 1 h2b.l -[bib~ 
=-If c ±( c 

2 [ b" b" ] bJ. I 2 :c-1 
l. 

- [828 I][b lb 2] 
(±) 1 b2b1 ala{: ± f ( • • C l 

D ' = - I f f [ ][b" b 1 b b a I a 2 
4 a 2ai I 2' 2 I 

H qeTLipeXKOMfiOHeHTHLie CfiHHOpHLie fi0JI11 

II b 2h I 

,, = c~J 
- ( c .. 

X = 2 a[b 1b 2 ] 

/8/ a I a A a 

1 -~[bib.) 
-( c 
2 b 2b I 

[ 
• • b b 

-a -a -a -abibt 1 2 I 
¢ = (B , B ) , ! = ( ..L ( . . B , - ( B ) . 

a 2 b 
2

b 
1 

2 [~ b :}a 

Cynepn~~e THna I 1 JIH6o co~ep>KHT cnHHOP. rjJ , ~sa cKa
JI11pa A + , A ' (+) a ~sa ncea~ocKaJI1lpa A(-) , A ' (-) , 
JIH60 co~ep>KHT CfiHHOp ~ ' ~Ba CKaJI1lpa o<+)' D , (+) H ~Ba 
nceB~OCKaJI1lpa o<-> ' D , -) . Cynepno)le THna I2 co~ep-
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t -L) 
>K~T ,IJ;Ba cnuuopa ¢ , I , aeKTOP B ~ H ncea,IJ;oBeKTOP 
B Jl-) . 3TH cKaJI.IIPHhle cynepnon.11 .IIBJI.IIIOTC.Il uenpHBO,IJ;HMhiMH. 
HanHweM .IIBHO ux cynepKaJIH6poBO'IHhle npeo6pa3oBaHH.Il 

(+) (-) 
[Sa,A ] = -itjf , [S ,A ]~ -i(y t/J) 

a a 5 a 

IS tjJ l =-i._( C) A,<+>_ .ic A'<-> 
a' t3 2 y 5 a/3 2 at3 

/9a/ 

[S ,A'(+l=O, [S ,A'(-)]=0.· 
a a 

J 
(sa,A<+~=o, [Sa,A<->]=0, 

l 
isa,!frt3 l =-(yfltaf1A<+>+(yl

5 
)aaflA<-~ 

[Sa, A' <+>]=-2aflc.j y y t, [sa ,A,<-> l = 2afl(j; y ) ~ 
Cfl-5 Cfl 

/96/ 

(+)] . [s D = -tx 
a' a 

(-l. 
[ S , 0 l = -i (y- X )a 

a ;, 

i (+) i (-) 
IS , x r:~ l =-- ( y C) r:~D' - -

2
· C r:~ D ' 

a t-' 2 5 at-' at-' 

/lOa/ 

(+) (-) 
[S ,0' ]=0, [S ,D' ]=0· 

a a 

[S a' D (+)] = 0, [Sa ,o<->1= o, 
/106/ 

_a a J1 (+) a J1 (-) 
I S , x t3 l = - ( yfl ) 13a D + ( y J1 y 5)/3 a D , 

-a $+) ~11 a -a , (-) J1 - a 
[S ,D' ]= -2rf (x y y ), [S ,D ]=2a (x y ), 

CJ1 5 CJ1 

{S ,ft3l=-i(yfl)t3B(+)+i(yy )t3B<-; 
a aJl 5afl 

8 

I 

! 

I 
'f 
I 

[ S B(+)] = - i_ ( Y Y ! ' 
a' J1 2 Jl-5 C'a 

(-) i ) 
, [S ,B l=-

2 
(y Ic ' 

a J1 J1 .a 

Is ! t3l = o. /lla/ 
a' 

- a - t3 
IS , ¢ l =0, 

[ - a (+) v - a [ -a (-} v - a / / s , B 1 =-a (¢ y y ) , s , B 1 =a (¢ y y y ) , 116 
J1 JlV J1 JlV 5 

-a - t3 -1 f3a (+) -1 f3a (-) 
IS,! l=-<c y yvyfl) a B + cc yvyfl) a B . 

5 JlV JlV 

3,IJ;eCb C .IIBJI.IleTC.Il MaTpHD;eH 3ap.ll,ll;OBOrO COIIp.ll>KeHH.Il 

C T = -C, C - 1 y C =- y T 
J1 J1 

H 

tjJ =CfT c . ' Xc =C x T' Ic= C !T. 
Cynepnone THrra R1 cocTOHT H3 Tpex CIIHHopoa tjJ , ¢ , I , 
,IJ;Byx cKaJI~~VB A<+>, A'(+), ,IJ;Byxnf.eB,IJ;OCKaJI.Ilpoa A<->, A'(-;) 
aeKTopa B J1 H rrcea,IJ;oBeKTopa B Jl-) • OuH y,IJ;oaneTaop.IIIOT 
COOTHOWeHH.IIM /9a/, /11a/ H /116/, HO BMeCTO /96/ Mhl 
HMeeM: 

[sa,A<+>l=-i¢a, [S~A<->l=i(¢-y )~ 
5 

-a a (+) i (+) a (-) i (-) 
IS, tjJ r:~ l = - ( yfl) ( a A - ..:.... B ) + ( yP-y ) r:~< a A - -B ) , 

t-' t3 J1 2 J1 5!--' J1 2 J1 

[Sa,A,(+~=-2afl<i y y )a -ti i~ Cs~A'<-~= 
c J1 5 

/12/ 

1-\ _ a - a 
=2a (t/J y) + i(!r. ). 

c J1 5 

AuanorH'IHO, TPH CIIHHopa ¢ , I , x aeKTOS B ~) 
nceB,IJ;OBeKTOP B (-) , ,IJ;Ba cKaJI.Ilpa D (+} , D '<+ H ,IJ;Ba 
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ncea,IJ.ocKam~:pa D I-) , D '(-), co,IJ.ep)f(aLQHec.a. a cynepnone 
Tuna R2 , Y.IJ.OBJieraop.a.roT cooTuomeuu.a.M I 1 Oa/, I 106/, 
/lla/, HO BMeCTO /116/ Mbl HMeeM 

l Sa -;- {3 I= - l_ (C-I )a{3 n (+) j_ (C -la{3D(-) 
,rp 2 Ys '""' + 2 J ' 

-a (+) v - a i a [ s ,B ] = - a c ¢ r r ) + - ( x r r ) , 
J1 Jl.V 2 Cf15 1131 

-a (-) v - a i - f 
[S,B ]=a (¢rr r)- -(x r, 

f1 fll/ 5 2 Cf1 

_ - 1~ {3rt 1 ) -I {3a (-) 
lS,a2~'-'l = -cc-~ y1/yfl) a B ++(C yvy 11 ) a B 

5 flV flV 

_icc-Iy ){1~,<+> +J....(c-Ilan,<->. 
2 5 2 

Ecnu cynepnone npuua,IJ.Jie)f(HT THny R 3 , TO ouo co,II.ep)f(HT 
4 CllHHOpa r}, ' 0 ' ~ ' \' ' 4 CKaJIHpa A I+) ' A , 1+l, nl+) ' 
D '1 1 

) , 4 ncea,IJ.OCKaJIHpa A<- l , A ' 1-! D <-> , D 'I->, aeKTop 
a~+) H nceB,IJ.OBeKTOp B ~-) . ,lJ;JIH 3Toro cynepnoJI.B. Mbl 
HMeeM 3aKOHbl npeo6pa30BaHHH l9al, I 1 Oal, I 11 a/, I 12/, 
1131 H 11061. 

Mbi paccMOTpenu no,IJ.po6uo cnyqao CKan.B.pHbiX cynep
noneB:. HeTPY.Il.HO o6o6LQHTb uawu pe3yJibTaTbl ua cnyqa8 
npoH3BOJibHoro cynepnonH. TaKHM nyTeM Mbl nony'IHM npu 
paCCMOTpeHHH Ka)f(,IJ.Oro cynepnOJIH llHTb pa3JIH'IHbiX cynep
·KaJIHbpOBO'IHbiX MYJibTHllJICTOB, KOTOpble Mbl TaK)f(e 0603Ha
'IHM qepe3 I I , I 2 , R I, R2 H R 3 . 

0,IJ.HaKo ue ace cynepKanu6poao'IHble MYJibTHnneTbi, no
ny'laeMble npu H3y'leHHH pa3JIH'IHbiX cynepnoneB:, HBJIHIOTCH 
pa3HbiMH. B qacTHOCTH, cKaJIHpuoe cynepnone Tuna I 2 
coana,IJ.aeT co cnuuopHbiM cynepnoneM Tuna I 1 • 3aMeTHM, 
'ITO cynepnon.a. THna I 1 , I 2 .B.BJIHIOTC.B. uenpHBO.IJ.HMbiMH, 
a cynepnon.a. Tuna R 1 , R 2 H R 3 npuao,nHMbl, uo ue anonue. 

CKan.a.puble cynepnonH Tuna I I , I 2 , R I H R 2 KOM
nneKCHbl, uo cKan.a.pHble cynepnonH Tuna R 3 MoryT 6b1Tb 
BeLQeCTBCHHbiMH. Cne,IJ.y.a. pa6oTe /Io.: Mbl noJIO)f(HM: 
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I 

I -
I 
~ 

i 

\ 

f 

I 
! 

w (x, e,e) =<I> (x+ieu ii,e ,e) 
fl 

R RMee:M 

8r'P = ( ( aw -1iu ii a flw ) , 
"' ae fl 

aw -
8 ,..'P = ( - -l!i eu lw )(' "' ae p. 

/14/ 

3pMRTOBO conp.a.)f(euuoe none y,IJ.oanersop.a.er TaKo:My )f(e 
ypasueu&ro: 

aw p. - -
8 _w = < -- + i e u a w ) ' , 
' a e p. /15/ 

- aw . - P. -8'1'=((--wea 'P). 
' ae P. 

fi03TOMY Mhl MO)f(eR HaKJia,IJ.hiBaTb Ha lJI YCJIOBHe BeLQeCT
BeHHOCTR 

-
lp = lp /16/ 

(±) 
BMecro B P. D 

, (±) ~ 
, .._ H X BBe,IJ.eM HOBble 06hi'IHhle 

UOJI.B. 

(±) (±) . (±) 
Ep.=Bp.+tap.A, 

F <±> = D ' <±> + 2i all B <± > -2 o A<±! 
p. 

A= I- iyp. r 5 aP. t/Jc, 

~=x-irp.rsap.¢c 

H3 ycnoBR.B. aeLQecrseuuocTH /16/ cne,IJ.yer, 'ITO 

/17/ 

II 



A(±)= A(±) 

- (±) (±) 
A' = D 

- (±) (±) 
E =E 

ll ll 
- (±) (±) 
F ·=F 

t/1=¢, 

).. = ~. 
/18/ 

B JaiCmoqeuHe aBrop BLipalKaer rny60ICYJO 6naro.napuocTb 
npo4>. B.H.OrHeBe~KoMy Ja ero aurepec K pa6ore a ~euuwe 
o6cy)I(JJ.eHBJI. 
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PyKODBCb DOCTYDBna B H3,IJ;aTenbCICHH OT.IJ;en 
15 aBrycra 1974 ro.na. 

Y C.'IOBJUI 06MeHa 
IlpenpHHThl H C006~eHHH 0111111 paCChiJiaiOTCH 6ecnnaTHO, Ha OCHOBe 

B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, Jia6opaTOpHHM, 
6H6JIHOTeKaM, Hay'IHhiM rpynnaM H OT.!l;eJibHbiM y'IeHhiM 6oJiee 50 CTpaH. 

Mhi O)I<H.!J;aeM, 'ITO nonyqarenn HJ.!J;aHHH 0111111 6y.nyT caMH npoxB
JHHh HHHIJ;HaTHB¥B~JiaTHOH~hiJIK~IIYQJIHKallHB B)J;y6Hy. a IIQpJI,!lK~ 

06MeHa npHHHMalOTCH Hay'IHhie KHHrH, :lKypHaJibl, npenpHHThl H HHOrO 
BH.!J;a ny6JIHKaiiHH ITO TeMa THKe 0111111. 

E.!l;HHCTBeHHhiH BH.!J; ny6JIHKaiiHH,KOTOpb!H HaM npHCbiJiaTh He Cne.ny· 
eT ,· 3TO penpHHTbl /OTTHCKH CTaTeH, y:lKe ony6nHKOBaHHhiX B Hay'IHbiX 

:lKypHanax/. 
B px.ne cnyqaea Mhl caMH o6pa~aeMcH K nonyqarenxM Harnnx HJ.na

HHH c npoch6oii: 6ecnnaTHO npncnaTh HaM KaKne-nn6o KHHrH nnn 
BhlllHCaTh .!J;JIH HallleH 6H6JIHOTeKH Hay'IHhie :lKypHaJihl, HJ.!J;aiO~HeCH B HX 
crpaHax. 

0T,[IBJlbHbie 3anpOCbi 

I13.!J;aTeJihCKHH OT.!J;en e:lKerO.!J;HO BhlnOJIHHeT OKOJIO 3 000 OT.!J;eJihHbiX 
JanpocoB Ha BhiChiJIKY npenpHHTOB H coo6~eHHH 0111111. B TaKHX Ja
npocax cne.nyeT o6HJaTenhHO yKaJb!BaTh HH.!J;eKc JanparnnBaeMoro 

HJ.!l;aHHH. 

A.z:~peca 

I1HChMa no BCeM aonpocaM o6MeHa ny6nnKaiiHHMH, a TaK:lKe Janpo-

Chi Ha or.nenhHhie HJ.!J;aHHH cne.nyer HanpaBJIHTh no a.npecy: 
101000 MocK6a, 
T;za611blii no~maMm, n/JI 79. 
H3oameAbcKuii omoeA 
06oeouHeiiiiOZO u11cmumyma 
JIOepllbiX UCCAeoo6aiiUU. 

A.npec .nnH nochiJIKH acex ny6nnKaunii: B nopH.nKe o6MeHa, a TaK:lKe 
.nnx 6ecnnaTHOH no.nnHCKH Ha Hay'IHhie :lKypHaJihi: 

101000 MOCK6a, 
TAa611blii no~maMm, n/JI 79. 
llay~Ho-mexHu~ecKaJI 6u6AuomeKa 
06oeOUIIeiiiiOZO UIICIIIUIIIyma 
JIOepllbiX UCCAe006aiiUU. 


