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1. BBEAEH~E 

AnR onpeAeneHio1R 3Heprl-11-1 rpaBio1Tal..llo10HHoro nonA 6b1Il npeAJlO>KeH 
PRA nceBAOTeH30pH~X 06DeKTOB. C nOMO~b~ $OHOBOH CBR3HOCTio1 
YAaeTCR HaHTI-1 1o1x TeHaopH~e npeACTaeneHI-1R. AnR nceBAOTeHaopa 
nananeTpy 3TO 6biilO CAenaHo e pa6oTe 111, a AJlR nceBAOTeHaopa 
3HHWTeHHa - e pa6oTax12· 41 . 3AeCb 3Ta aaAa4a pewaeTcR AJlR 
nceBAOTeH3opa, npeAilO>KeHHOro n.A.naHAay, E.M.nlo1$Wio11..1eM 1-1, He-
3aBio1Cio1MO, B.A.$oKOM. 

nceBAOTeH30p naHAay - n1o1$W1o11..1a lo1 ~OKa Jnn$/ C T04HOCTb~ AO 
KOHCTaHT~ COBnaAaeT C TeH30pHOH nilOTHOCTb~ yab , KOTOpaR onpe­
AeilReTCR 1-13 pa3IlO>KeHio1R TeH3opa 3HHWTeHHa 

cab = Rab _ .LRgab 
2 

B CYMMY 

-gGab = .L(yab+a a uambn) 
2 n m 

rAe g = det (g a b) , 

U 
ambn ( ab mn an mb ) 

=-gg g -g g • 

KaK noKaaan C1o1Hr/6l , nceBAOTeH30p yab 

B Blo1Ae 

/1/ 

121 

131 

MO>KHO 3anlo1CaTb 

yab=l'a I'b uklmn+A uambn+Ba ubkmn+Bb uakmn, /4/ 
km ln mn kmn kmn 

rAe 

f' k - 1 ka(a a a ) 
mn- 2g mgan + ngam- agmn -

- Kplo1CT0$<1>eillo1 AilR g mn ; 

A = 21~ I s - I 1 I' k 
mn s mn mk ln 

sa 
kmn 

rar +1' 8 la 
km n km sn 

- [' [' ; 
m n 
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~k 

06oaHa4~M K03¢$~~~eHTbl ¢QHOBO~ CBH3HOCT~ 4epe3 r . B cny4ae mn 
np~M~T~BHO~ CBH3HOCT~/3/, KOrAa TeH30p Kpy4eH~H 

~k ... k ~k s = r -r 
mn mn nm 

~ TeH30p Kp~B~3H~ 

R,a =a ra -a fa +fa fs -fa fs 
k 1n k 1n 1 kn ks 1n 1 s kn 

V ab 
paBH~ Hyn~, 3aAa4a 0 npeACTaeneH~~ B TeH30pHOM B~Ae pe-
weHa a pa6oTe/5/. Bee Aeno cBOA~TCH K aaMeHe e $opMynax /4/, 
/5/ ~ /6/ CBR3HOCT~ r!n Ha TeH30p a$$~HHO~ Ae$OpMa~~~ 

pk ... k 
= r - rk 171 

mn mn mn 

~ 3aMeHe B $OpMyne /2/ 4aCTHbiX np0~3BOAHbiX am Ha Vm - KOBa­
p~aHTH~e np0~3BOAHble OTHOC~TenbHO $OHOBO~ CBR3HOCT~. 

113 /4/, /5/ 11 /6/ 04eB~AHO, 4TO Vab C~MMeTp~4eH. 0603Ha4~M 

f ab = _ --ll~-
161TY 

_1_vab 
(-g) 

!81 

rAe c - cKopocTb ceeTa, v - nocTORHHaR H~~ToHa. B cny4ae np~­
M~T~BHO~ d>oHoeol1 CBR3HOCT~ noo~aBOJlHble v~ ~ \L KOMMYT~DY~T. 
~ TeH30p /8/ YAOBneTBOpReT COOTHOWeH~~ ... . . 

... 161TY (-g) c4 ab ab 1 ~ ab 
V [ -- • -----( ---G + f )] = - V U = 0 , 

a c 4 ( 2 81T}' (2 a 

rAe 'f - 3neMeHT o6beMa ¢oHoeoi1 CBR3HOCT~. Ecn~ BblnonHR~TCH 
ypaBHeH~R 3~HWTei1Ha 

aab = B·rrL_T ab, 

c4 

TO TOmAeCTBO /9/ npeepa~aeTCR B paeeHCTBO 

V [ i- g)_ ( T a b + f a b )] = 0 . 
a £2 

ab (-g) ab ab 
TeHaop () = ---(T +f ) cneAyeT C4~TaTb nonHbiM TeHaopoM 

/9/ 

r2 
3Hepr~~-~Mnynbca c~cTeMbl 11 rpae~Ta~~oHHoe none nmoc MaTep~H 11 • 
Ecn~ Bb16paTb KOOPA~HaTHY~ KapTy, B KOTOpOH f k = 0, 4TO 803-

mn 

2 

i 
:­
~ 1 

l 

MOmHO B cny4ae np~M~T~BHOH CBR3HOCT~, TO TeH30P fab COBnaAeT 
C nceBAOTeH30pOM nn$. 

AflR Henpi1M~T11BHOH ¢QHOBOH CBH3HOCT~ nOA06Hoe 0606~eH11e 
¢opMyn C~Hra nepecTaeT 6b1Tb cnpaeeAn11BbiM. Bo3H11KaeT eonpoc, 
KaK B 3TOM cny4ae onpeAen~Tb TeH30p, COOTBeTCTBY~~H nceBAO·-
TeH30py nn$. ...k 

B AaHHoi1 pa6oTe orpaHI1411MCR cny4aeM S = 0. nycTb a o6-
mn 

~eM cny4ae 

-ab ab ab 
V = 2(-g)G - U , /10/ 

rAe Uab = V V U ambn. 
n m - ab 

Ecn~ $OHOBaH CBR3HOCTb Henp~M~T~BHa, TO V He o6naAaeT 
CI1MMeTpl1ei1 no eepxHI1M 11HAeKcaM. KoHe4Ho, MomHo npocTo CI1MMeT­
PI130BaTb yab. B caMoM Aene, TeHaopHaH nnoTHOCTb 

v<ab)= .!_(yab + vba) 

2 
/11/ 

CI1MMeTpi14Ha 11 coenaAaeT c vab, onpeAeneHHOH $opMynoi1 /4/, 
ecn11 $oHoBaR CBH3HOCTb np~M~T11BHa. Ecn11 me ~ 1k I 0, To, KaK 

- mn 
6yAeT noKa3aHO H11me, B BblpameH~e AnR V (ab) BOHAeT TeH30p Kp~-
BI13Hbl $OHOBOH CBR3HOCTI1. 

2. OCHOBH~E PE3YnbTAT~ 

HTaK, C411TaeM, 4To $oHoBaR CBR3HOCTb CI1MMeTp~4Ha. AHanoroM 
pa3611eH11H /2/ B cny4ae Henpi1MI1T11BHOH $OHOBOH CBR3HOCT~ 6yAeT 
BblpalKeHI1e 

-- mk mk mk rnk 
-v-g'l' =U -K +r , 

rAe 

111 rnk ,-- rna kb (R R 
T =v-gf!: g ab+ ba - R ij g ij gab - 20 ab ) ; 

... ""k 
R ~ R b - TeHaop P114411; ab ka 

Krnk = v'-:g grnaV V fv ~g(gki 8 s _ gks ai )] ; 
j 8 a a 

7 rnk = J-=-i g rna t k _ _1_ g ( V U tskj ) V ( J-::gg am) , 
a _ta s j 

J-g 
/12/ 

t k = v'-=i (P k _ p s 8 k) ( V _ p s ) g mn_ 
a mn m s n a a s 
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_ v-::g g mn (P 1 p b _ p i. p s ) 8 k 
mb in s1 mn a 

- KaHoH~4eCK~~ TeH3op 3Hepr~~-~Mnynbca, cneAY~~~ ~3 narpaH­
m~aHa 

L = v-:- mn (P a p b _ p a p s ) 
g g rub an sa mn ' /13/ 

e. ~ y tk f cny4ae np~M~T~8HOH <IJOH080~ C8R3HOCT~ 8blpa!KeH~e AflR a np~ 

~n = 0 co8naAaeT c nce8AOTeH3opoM 3~HwTe~Ha 181 • 
'l'mk- He 4TO ~HOe, KaK 8apl-!a~HOHHaR npo~380AHaR no gmk OT 

AeHCT81-!R, onpeAeneHHoro narpaHH<~aHoM /13/. Ecn~ $OH08aR C8R3-
HOCTb np~M~T~8Ha, ~MeeM 

'I' mk = - 2 v-=iO mk ; K mk = 0; T mk = v mk • 

Beni-!4~Ha rmk npeACTa8nReT co6oH TeH30PHYIO nnoTHOCTb 8eca + 2. 
0Ha CHMMeTpH4Ha no k ~ m H He COAep!K~T 8TOpbiX npOI-!380AHbiX OT 
gmn• a TaKH<e He COAePH<~T Rak • KorAa <IJOH08aR C8R3HOCTb np~M~-

mn 
TH8Ha, TeH30p 

hkm = _ 
c 4 1 

---T 
km 

16 7TY (-g) 
"k . 

npH r ~n = 0 C08naAaeT C nce8AOTeH30POM JUl<!>. 

3. BAPHAUHOH~~ METOA H CYnEPnOTEHUHAfl 

PaccMoTp~M narpaHH<~aH o6~ero 8~Aa 

L = L (g ; iJ g ; fk ) . 
mn k mn mn 

AnR AeHCT8~R 

S = ( L dx1 dx2 dx3 dx 4 

onpeAen~M cneAY~~e 8en~4HHbl: 

t k = 
a 

(] jk 
a 

4 

aL "' l"'k. v g - u • 

dgmn,k 
a mn a 

aL 
ag . - (gma 8 : + g 8 k ) • 

mn,J an m • 

/14/ 

/15/ 

/16/ 

/17/ 

t-f 

b 

I 

_l 'I' mn ~ /18/ = --, 

2 Bgmn 

emn = ~' /19/ 
k ark 

mn 

rAe 

~ aL aL 83 aL 
--- = ..,---- - a ' ---- = ----
8g i)g j (ig afk 

"vk 
mn mn mn,j mn ar mn 

- 06b14Hble 3Hnepo8bl np0~380AHble, 3anRTaR nepeA ~HAeKCOM 03Ha-
4aeT 4aCTHYIO npo~380AHYIO. 

. l t k HMeeT CMbiCfl KaHOH~4eCKOrO TeH30pa 3Hepr~~-~Mnynbca; 
V -g a 1 mn 
BeJ1H4~Ha v -g 8 k 8nep8ble 6&~na 88eAeHa 8 pa6oTe111 "' Ha3-

8aHa TaM TeH30POM npa3HeprHH rpa8HTa~HOHHoro nonR. Tpe6yR HH-
8apr-taHTHOCTH AeHCT8HR /15/ npr-t npoH380flbHbiX HH$HHHTe3HManbHbiX 
npeo6pa308aHI-!RX KOOPAHHaT, HeTPYAHO AOKa3aTb PRA TOH<AeCT8 191• 
B 4aCTHOCT~, 

aPk = _ 8Pk + gPag 81k _ gkag 81P 
m m lm a 1m a 

k ... jk km 
t +V.a +'I' g =0. 

a J a rna 

8b16~paR narpaHH<~aH 8 8~Ae /13/, HaXOA~M 

mk -- rna kb ... "' " ij 
'P = J - g g g (R b + R b - R .. g g b - 20 b ) ; a a IJ a a 

8pk = V (J-::g(gk[p 0 s] +gp[k 0 s] )] • 
m s m m 

H3 /20/ ~ /23/ cneAyeT, 4TO 

aPk = 
m 

gam 

...;:::;-
v usapk -2 v (J:.ggk[p 8 s] ). 

s s m 

r.oACTa8nRR /24/ 8 /21/, nony4aeM 

k ka v gam"' sapk "', --k[p s]. 
-(t +'~' g )=v <--v u )-2v v <v-g g a ). 

m am p 8 p 8 m v-_-g 

/20/ 

/21/ 

/22/ 

/23/ 

!24/ 

/25/ 
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~ 

Ecm1 R mn = 0, TO, cor nacHo /22/, 

__ 1 __ Wmk= G mk. 

2v'-=-i 

nycTb 
""a 
Rkln 0. Tor.Qa /25/ npHMeT BHA 

--1 k k ~ g ~ k 
-v' -g (----t -2G ) = V (-!.!!L V Usap ). 

--m m p r- s 
v'-g v-g 

Cne.QOBaTeJlbHO, eCilH CBR3HOCTb IlPHMHTHBHa, TO B KOOP.QHHaTHOH 
KapTe, AJlR KOTOpOH fk = 0, HMeeM 

mn 

- 1 k k I gam · pa ks sp ka 
v'-g<---t -2G )=a ----a {{-g)(g g -g g )11. _ m m p __ s 

v' -g v' -g 

Cnpasa CTOHT npoH3BO.QHaR H3BeCTHoro cynepnoTeH4Hana 3HHWTeHHa. 
TaKHM o6pa3oM, /25/ RBilReTcR KosapHaHTH~M o6o6~eHHeM pa36He­
HHR TeH30pa Gk, o6~4HO HCil0Jlb3yeMoro B nCeB.QOTeH30pHOM IlO.Q­
XO.Qe .QilR onpe.Q~neHHR nces.QoTeH3opa 3HHWTeHHa. 

4. nCEB~OTEH30P nn$ 

Tenepb CTaHOBHTCR RCHO, 4TO AJlR KOBapHaHTHOro o6o6~eHHR 
/2/ CJle.QyeT BOCnOilb30BaTbCR $OPMYilOH /21/. no.QHHMaR HHmHHH 
HH.QeKc B /21/ c noMO~biO v::g gam, nony4aeM 

- km - km "" jk - rna jk" -- rna 
v'- g t • + v' -g 'I' + V. (a v' -g g ) - a V . (v'- g g ) "' 0 . 

J a a 1 
/26/ 

B~pameHHe /26/ c y4eToM /24/ nocne PRAa TOm.QecTBeHH~x npeo6pa-
30BaHHH npHBO.QHTCR K BHAY 

r- 111 mk Umk Kmk mk 
V -g T + - + T = 0, 1271 

r.Qe 

T mk = J-."g-t m g ak _ ~_!l~ V Ustpm) v (y-:gg ka) ; 
a -- s p v' -g 

/28/ 

Kmk r- am~ ~ (2 _1- k[p 
5 

sl ) 
=v-g g Vpvs v-g g a • /29/ 

CpaBHHBaR /27/ c /25/, 3aKill04aeM, 4TO ¢opMyna /27/ MomeT 6~Tb 
npHHRTa B Ka4eCTBe HCKOMOro KOBapHaHTHOrO o6o6~eHHR /2/. 8 ca-

6 

1 

I 

"'a 
MOM .Qene, eCilH Rkmn = 0, TO, KaK BH.QHO H3 /29/, /27/, /22/ 
H /2/' K mk = 0' ,ml= V mk • AoKa>KeM, 4T.~ ,km= r mk. 

J.13 /20/ CJle.QyeT, 4TO B~pa>KeHHe Vj (a~ y-=gg m~ CHMMeTpH4HO 
no k H m; '{lkm= wmk no onpe.QeJleHHIO. Y4HT~BaR /26/' 3aKJll04aeM 

OTCIO.Qa, 4TO BeJ1H4HHa 

W mk , J-=gg rna tk _ a jk V. (v'-.:g g rna ) 
a & J 

CHMMeTpH4Ha no BepXHHM HH.QeKCaM. ~anee HeTpy.QHO BH.QeTb, 4TO 

Wmk mk 2 v" (·'-rna) "v ( ,- k[; "s] ) 
- T = V -g g \/ -g g U • 

j s a 

PacnHweM s~pameHHe, CTOR~ee cnpasa. WMeeM 

2 V .(v'-=__-g-gma) V hi-=g g k[j5 s] ) 
J s a 

V . ( v'--g g rna ) V ( v' -=:g g kj ) _ 
J a 

"" ,---rna " - ks - v <v -g g ) v <v· -g g ). 
a s 

CHMMeTpHR no k H m o4eBH.QHa. Cne.QOBaTeilbHO, ,km= ,mk. 
[mk] 1 ~ ..,. mskp ksmp 

Tenepb HaH.QeM u = 2 vp v s(U -U ). CHa4ana Henocpe.Q-

CTBeHHOH nposepKOH MOmHO y6e.QHTbCf,l B.. TOM, 4TO umskp_ Uksmp = 

= UPSmk 3TO n03BOJlReT 3anHCaTb utmkJ B BH.Qe 

[mk] 1 "" " - pm -- sk - pk - sm u =- V V [(v'-gg Xv'-g g )-(v'-gg Xv'-gg )]. 
2 p s 

~Bam.Q~ npHMeHRR $OPMYilY .QH$$epeH4HPOBaHHR npOH3Be.QeHHR, Haxo­
.QHM OTCIO.Qa, 4TO 

[mk] [mk] 
U = K • /30/ 

KaK BH.QHO H3 /29/, BXO.QR~He B Kmk BTOp~e npOH3BO.QH~e OT gmn 

MOryT 6~Tb B~pameH~ 4epe3 KOMMyTaTOp, a KOMMyTaTOp - 4epe3 
TeH30p KPHBH3H~ $OHOBOH CBR3HOCTH. 8~4HCJleHHR .QaiOT 

mk rna "" k sp ~ kp 
K =(-g)g (R g +R g), sap pa /31/ 

BepHeMCR K $QpMyne /27/. 3anHweM ee B BH.Qe 

v':..g'l' mk + U (mk)+ Jmk] _ K(mk) _ K[mk] + 
1 

mk = 0 • 
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Y41-1Tb1Ba.R /31/, /30/ 1-1 /22/, nony1.1aeM 

2 (-g)Gmk = U (mk)+r mk + (-g)(g ka g mb R _ 
(a b) 

_ ps a(m R k) _ km ab R ) 
g g sap g g ab • 

BcnOMI-1Ha.R /10/, HaXOAI-1M 

V- (mk) mk ( X ka mb R" ps a(m R ... k) km ab ·R~ 
= T + -g g g -g g -g g 

(ab) sap ·ab ) ' 

- (mk) TO eCTb V COAepml-1T TeH30p Kpl-1Bl-13Hbl $OHOBOH CB.R3HOCTI-1. 

3AKI1104EHI-1E 

KaK Bl-1Al-1M, Afl.R KoeapHaHTHoro o6o6~eHI-1.R nceBAOTeHaopa Ilil~ 
Ha cny4aH npOCTpaHCTBa C Henpl-1Ml-1Tl-1BHOH $OHOBOH CB.R3HOCTb~ 

l-1MeeTc.R p.RA eoaMomHocTeH. 0AHaKo, ecnH noTpe6oeaTb, 4T06bl 
o6o6~eHHbiH TeH30p JlJl~ 6bln CJ.1MMeTpl-14HbiM 1-1 He COAepman 4neHOB 
C TeH30pOM KPI-1Bl-13Hbl $OHOBOH CB.R3HOCTI-1, BblpameHJ.1e Afl.R Hero 
onpeAen.ReTC.R OAH03Ha4Ho. 06pa~aeT Ha ce6.R BH1-1MaH1-1e TaKme aHa­
norl-1.R MemAY $opMynaMI-1 /25/ H /27 I. Bee :n'o roeop1-1T e nonb3Y 
Bbi60pa B Kal.leCTBe Ob~eKOBapJ.1aHTHOrO ObOb~eHI-1.R nCeBAOTeH30pa 
Ilil$ eenH41-1Hbl 

hkm _ c 4 
-- 161l'}l-. 

1 km --r 
(-g) 

km 
rAe r onpeAen.ReTc.R BblpameHJ.1eM /12/. 

AeTop BblpamaeT rny6oKy~ 6naroAapHOCTb npo$. H.A.4epHI-1KOBy 
3a P.RA CTI-1MYnl-1PY~l-1X 3aMe4aHJ.1H 1-1 nOCTO.RHHOe BHHMaHJ.1e K pa60Te. 
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TEMATHqECKHE KATErOPHH llYBnHKAUHR 

OB~E~HHEHHOrO HHCTHTYTA ~PHYX 

HCCJIE~OBAHHA 

HH.QeKC TeMaTHKa 

1. 3KcnepHMeHTanbHaA $H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaA $H3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTaflbHaA HeHTpOHHaA $H3HKa 

4. TeopeTH4ecKaA $H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. RAepHaA cneKTpocKonHA H paAHOXHMHA 

]. $H3HKa TA*enWX HOHOB 

8. KpHoreHHKa 

9. YcKopHTenH 

10. ABTOMaTH3a~HA aopaDOTKH 3KcnepHMeHTanbHWX 
AaHHWX 

11. 8W4HCflHTeflbHaA MaTeMaTHKa H TeXHHKa 

12. XHMHA 

13. TexHHKa $H3H4eCKoro 3KcnepHMeHTa 

14. HccneAOBaHHA TBePAWX Ten H *HAKOCTeH 
AAePHWMH MeToAaMH 

15. 3KcnepHMeHTanbHaA $H3HKa AAePHWX peaK~HH 
npH HH3KHX 3HeprHAX 

16. Ao3HMeTpHA H $H3HKa 3a~HTW 

1]. TeopHA KOHAeHCHPOBaHHOrO COCTOAHHA 

18. Hcnonb30BaHHe peaynbTaToa H MeTOAOB 
$YHAaMeHTaflbHWX $H3H4eCKHX HCCneAOBaHHH 
B CMe*HWX o6naCTAX HayKH H TeXHHKH 

19. 6HOCilH3HKa 

TeHTIOKOB M.H; P2-88-483 
06~eKOBapHaHTHoe npegcTaBneHHe rrceBgoTeH3opa 
naHgay - ~$mH~a 

Ha qeThlpEXMepHOM npocTpaHCTBe a~HHHOH -CBH3HOCTH 6e3 
KpyqeHHH paCCMaTpHBaeTCH CHMMeTp~HOe TeH30pHOe none BTO­
poro paHra, onHChlBa~ee rpaBHTa~HIO. C noMo~biO BapHa~oHHo­
ro MeTop;a Onpep;en.HeTCH BbipeuteHHe, COOTBeTCTBYIC~ee cynep­
ITOTeH~any 3HHmTeHHa, KOTOphlll 06bNHO HCrrOnh3yeTCH B nceB­
p;OTeH30pHOM nop;xop;e K npo6neMe 9HeprHH-HMnynbca. no aHano­
rHH C 9THM B.hlpa~eHHeM BBO,IJ;HTCH o6o6~eHHbrn cynepnoTeH~Han 

llaHgay - ~~a H onpep;enHeTCH TeH30p, COOTBeTCTBYIO~H 
nceBp;OTeH3opy llaHgay - ~$wH~a. 

Pa6oTa BbmOnHeHa B na6opa~OpHH TeopeTHqeCKOH ~H3HKH 
OIDIH. 

Coo6meHHe Ofu.e.IUIHeiDioro IDICTHTYf& GepHWx HccneAoaiUIHii • .Ily6aa 1988 

llepeBop; aBTopa 

Tentyukov M.N. P2-88-483 
The Generally Covariant Representation of 
the Landau and Lifshitz Pseudotensor 

The symmetrical second order tensor field describing 
the gravitation is considered on the four-dimensional af­
finelv connected space without torsion. The expression 
corresponding to the Einstein superpotential usually used 
in the pseudotensor approach to the energy-momentum prob­
lem is defined by the variational method. The generalized 
Landau and Lifshitz superpotential is introduced by ana­
logy with this expression. Then the tensor corresponding 
to the Landau and Lifshitz pseudotensor is defined. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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HET JIH IlPOSEJIOB B BAlllEA 6H6JIHOTEKE? 

Bbl MO>t<ere non)"'HTh no no~re nep~HcneiDible HIDKe IOfHrH. ecnH oHH He 6blll>l Ja· 
Ka3aHbl paHee. 
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