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their general Killing vectors. The mechanics that correapond tr 

even fields have two superohargea . 
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ilpenpHHT E~lll-I3II(6)-9I 

* A.II.HEPCEC.HH 

KSJIEPOBbl CYIIEPMHOI'OOEP A3111.fl Ill CYIIEPClllMMETPJllllH!iE 

MEXAHlllKlll 

Ha cynepuHoroo6paaHHX, accoUMHPOBaHHWC KOKacaTelu.aWI pac -

CJI06HHHM KaJiepOBWC MHOroo6paaHI, 0CT0CTB0HH!ill o6paaou onpeAeJie­

Hli qeTHWI H aeqeTHWI KanepOBli cxpyKTypH. Ilona, rauHJU>TOHOBlie 

OTHOCHT0JIDH0 H qeTHOI, H aeqeTHOI CK060K Ilyaccoaa, onpeA6Jlli0MblX 

aTHMH cxpyKTYPBMH, SaA8.llT Hx o6DUte BeKTOpli KHmmara. MexaaHKH, 

COOTB0TCTBYD!llH0 qeTHWI IlOJIHM, HM0ET no ABa cynepaapHAa. 

EpeBaaCKHI ~aHqecKH~ ~acTHTYT 

E,peBWi · I99I 

• EpeBaHCKH~ I'ocy,ll,ElpcTJ8HHlil YHHJepcHTeT 

I. BBeAeHHe 

CynepMHoroo6paaHH paauepHOCTH ( 2N . ZN ) AOnycKl:UJT O){HO­

BpeMeaaoe BB0A0HH0 Ha HHX qeTHOI H aeqeTHOA CHMilJI0KTHqecKHX 

CTPYKTyp, H, COOTB0TCTB0HHO, H0Blip0~0HHWC CK060K Ilya?COHa [I] • 

0AHaKO, B OTnHqHe OT qeTHOI CK06KH IlyaccoHa, HeqeTHafi CK06K8 

Ilyaccoaa DIHpOKO HCilOJU>ayeTCH, no~anyA, JlHWD B M0TOA0 narpaaxeBe 

BRST KBaHTOl3WIHH [2) • 

B pa6oTe [3] 6liJIO noKaaaao, q!l'p cynepcHMMeTpHqHru1 uexarurna 
~-

BHTTeHa AOilyCKa8T nepeqiopuyJlHpOBKY aa HeqeTHOA.; CK06Ke Ilyaccoaa. 

B CBHSH c 8THM 6lillH HCCJI0AOBaHli cynepuHoroo6paaHH c qeTHOI H 

aeqefaol CK06KaMH IlyaccoHa H rauHJIDTOHOBli uexaHHKH aa HHX [4-7]~ 

B qacTHOCTH, OKaaaJIOCD, qTQ cy~eCTByeT JlHmD KOaeqHoe qHCJIO ue­

~aHHK, . rBMH.lll>TOHOBWC OTHOCHT6JIDH0 H qeTHOI, H HeqeTHOl·HeBliPO•­

A6HHblX cKo6oK Ilyaccoaa [5,6] • Cynepuaoroo6paaHH c qeTHOI H ae­

qeTHOI -CHMnJieKTHqecKHMH CTPYKTYPaMH 0Kaa1i1Bamca oqeaD HHTepec -

Hblll 06~0KTOM KaK C reOM0TpHqecKOI, TaK H C ~sHqecKOI TOqIQI ape· 

'iHli. HapHAJ c y-.e yKaaaHHWI ~aHqeCK!f'M IlJ:»4M6H6HH0M. Ha HHX MO•-

3 



HO r1106aJihHO onpeAe1lHTh He'leTHbtl! onepaTop ]an11aca - o~H H3 oc-

HOBHblX 06'.beKTOB MeTo;na 11arpamtteBa B RST KBaHTOBaHHH, KaK 

npOH3BOAHYD ]H ~Opt.lb! 06'.beMa, IlOCTpOeHHO~ c IlOMOIIU>D 'leTHOtt CHM­

n11eKTH'leCKOtt CTPYKTypbl, BAOfil B6KTOpHoro Il01lH, raMH1lhTOHOBOro 

OTHOCHTe1lhHO H8'l8THO~ CK06KH IlyaccoHa [6] • 

B [8] 6HJIH nocTpoeHbl cynepo6o6ll(eHHH KOMn11excHoro npoeKTHBHO· 

ro npocTpaHCTBa, HB1lHD!l(H8CH npHBe;neHH!&H ~a30BblMH npocTpaHCTBa· 

llH cynepraMHfilTOHOBblX CHCT611. O.zuio H3 HHX, aCCOl.\HHpOB8HHOe KOK8• 

caTefilHOllY pacC1lOOHHD KOMil1leKCHOro npoeKTHBHOrO npOCTpaacTBa, 

0611a;naeT KaK qeTHOtt, TaK H H8'l8THOtt K91lepOBlilMH CTpyKTYPaMHo 

B ;nattaott pa6oTe MH noKaxeu, 'ITO aa cynep11Horoo6pasHHX, acc o­

!UfHPOBaHHblOC KOKaCaT81lhHOMY paCC1100HHD npOH3BOfilHOrO K31!epoBa 

llHOroo6pa3HH, llOXHO 8CT8CTB8HHHll 06paso11 onpeAeJJHTh qeTHYD H 

He'leTHyll K31le pOBH CTpyKTy pH • .MexaHHKH' raMH1lhTOHOBble OTHOCHTe fil• 

HO 'l8THOtt H aeqeTHOtt CK060K Ilyaccoaa, OTB8'laJO!l(HX 3THll K31!8p0BWI 

CTPYKTypa11, sa;nanT HX o6ll(He BeKTOpa K1.rnmrnr_,a, H .o6paTHO. 

Pa6oTa nocTpoeaa cne;nyllll(HM. 06paso11. 

Bo BTopo11 pas;ne11e MH onpe;neJIHu Ka11ep0Bo cynep11aorooopas11e, 

CK06Ky Ilyaccoaa aa ae11,- H noKalKeM, 'ITO Ha cynepuaoroo6pasHHX 

KOKacaTe1lhHHM pacc11oeHHHM xanepOBblX 11Horoo6pasHtt, cyll(eCTByeT H 

qeTHaH, H H8'l8THaH K31!6p0Bbl CTPYKTypbl. 

B TpeTheM pas;ne11e Mbl Hatt;neu BeKTOpHble noJIH Ha cynep11Horoo6-

pasHHX, aCCOl.\HHpOBaHHblX KOKacaTe1!hH!& paccnOeHHHM npOH3BOfilHblX 

xanepOBblX llHOroo6pasHtt, raMHfilTOHOBble OTHOCHTe1lhHO H qeTHOtt, H 

aeqeTaott CK060K Ilyaccoaa. OHH coBna;nanT c o6ll(HMH BeKTOpaMH KHn­

JIHara qeTHOtt H aeqeTHOtt Ka11ep0Bwc CTPYKTYP· 

"' 

2. Ka ne pOBH CT pyKTY pbl Ha cyrre p1,iHoroo6pas1rnx 

A. HasoBel.l KOl,lITJ!eKCHOe cyn e pMHOrooopasvie c 1IOKaJihHblMH KOOp-
A a ot) ( a <I. A11Ha Tru.m w = (w ) er 1 p cu ) = Pa= 0 ' p (O" ) = pc(.= 1 K31le pOBblM 

8CJU1 Ha HeM cymec·rBye '.r' Be i~eCTBCHHaH HCBblpO.'K,LJ,eHHaR 3 p~!HTOBa 

11 M8 Tpl'I Ka 11 

2 A CE -B 
d 5 = d W 9Aa d W , 

(I) 
Ge (AT"- · •)~B+i£+1)+<£+1 _ 

(~AB = (- 1 ) 9 BA 1 P(9:0 ) = PA+ Pe+ Ge , 

<£ = 0 ,I - 'I8THOCTh M8T pHKH) TaKaR, 'ITO COOTB GTCTByJOll(aR 8M 

2-(j;OpMa 

if 

Sl<J?.= i.(-1)PAP(~Aii) Qa!_ dWA/\dWB 
(fAB 

RBJJR8 TCR 3CiMKHY'.l'O:;\ ; 

<£ dn = o. 

(2) 

(3) 

TaKHM o6vas oM, irnnep ono cyrre p1rnor ooo,ias1ie ,,BJIHeTcR C!.1Mrr11eKT!tl­

qe c r.~ll• . C!ll1 .. rrneKT .. tieCKOil CTPYKType (2 ) COOTBe 'l'C'l' B,Ye T CJ\06KR 

llyaccoHa (T OW r.i:e tieT HOCTJ,1) 

} 
. OR~ AB al9 -i. -f(Bl+C£)(Pe+C£) aR4 AB b 

{t,9 ~=tawA ~<£ aws ( ) awe ~a?. awA 
(4 ) 

r Ae 
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AB CE. A 

~~ 9ec == 
0c 1 a

AB ( )(PA+ce)(Pe-i-ce) ---
= -1 0 eA 

~ dre 

~3 ycnoBHH (3) cne~eT, qTo, no Kpai1Hei1 Mepe noKaJJ.I:.Ho,cymecTBy-
ae - ) eT BemecTBeHHaH 4/YHKl.\Hfl K (W, W) ( p( Kz) = re , HMe -

HyeMaH KsnepOBblM IlOTeHUHanoM, TaKaH, qTO 

ae aL aR 
Q - ~ dAe-awA awsK (W,W). (5) 

RerKO BH,l\8Tb, qTo KSRepoB Il0T8Hl.\Han onpe.l(enHeTCfl c TOqHOCTb~ 

.l\O ronOMOWJHOi1 H aHTHrOROMOpqlHOi1 rl!YHKl.\HH. II OSTOMY' 8Clli'I Ha Kap­

Tax il H u cynepM1iOroo6pa3Hfl onpe,llenemx COOTB8TCTB8HHO 
~ae ae 

KsnepoBbl noTeHuHanbl K H K , TO Ha nepeceqeHHH KapT 

U/\U OHH 6y~T CBH3alihl cooTHomeHHeM 

Kae(W(W)' w (w)) = K<E(W, w) + tae(W) + .yae(W) (6) 

E. KalK,llOMY cynepMttoroo6pa3H~ pa3MepHOCTH ( p. q. ) c 6a3oi1 .U0 

O,llH03HaqHo COilOCTaBRHeTCfl lli'IHei1Hoe paccnoeHHe c TOi1 lKe 6a30i1 H 

cnoeM pasMepHOCTH ~ [9] • KoKacaTeJJ.I:.HOMy paccnoeHHD KanepoBa 

MHoroo6pasHH JU 0 ' di.me JUo = N MOlKHO COilOCTaBHTb KOMilReK­

CHOe cynepMHOroo6pa3He s* JUo pa3MepHOCTH dimlt s• JUo:: ( N. N) 

Ha nepeceqeHHH .llBYX KapT qiyHKl.\HH nepexo,lla 6y;zyT HM8Tb BH.l( 

""a. -o. ) 
cu = w (cu ' (7a) 

6 

N 
-a. ~ 
(T' = L_ 

C=1 (76) 

~a ac..> (cu) g 
ac:uG (J ' 

r,l\e (7a) - WYHKl.\HH nepexo.l(a KOOP.llHHaT 6a30Boro MHoroo6pa3HH. 

TeopeMa. Ha cynepMttoroo6pa31rn s* JUo c <lJYHKW!HMH nepexo.l(a 

(7a,6) HM8IDTCH qeTHaH H HeqeTHaH KanepOBbl CTPYKTypbl, ROKBnbHO 

38AaBa8Mble KsnepOBblMH IlOTeHUHBnaMH. 

a2K 
0 - - . a. -g K (W,W)=K(U>,u:i)+Le awa.acu~a- a-' (Ba) 

1 - oK a - oK -a 
K (w, W) "'-d au,a (J + d. ac;;o. O"' 

7 (86) 

r,l\e €:: e 1 ol 1 d - KOHCTaHTbl, K ( W, G)) 

noTettwian 6a3oBoro MHoroo6pa3HH. 
- ROKBnbHbl~ KanepoB 

,lJoKa3aTenbCTBO. TaK KaK K ((.c), m) - K3RepoB IlOTeHuHan 

MHoroo6pa3Hfl Jllo c tlJYHKW!HMH ne pexo.l(a (7a)°, TO IlflM npe o6pa-

30B~HH (7a) OH MeHHeTCfl Ha ronOMOp~HY~ H aHTHrOROMO~~HYID ffiVijK-
1.\HH 

R(w<w),~C~))= K(c:v,w)+ fcc:u)+t<cu). 

a a 
(J npeo6pa3yeTCfl KaK dcu , Il03TOMy 

7 



K0 (W(W), W(W>)= K0 (W 7 W) +few)+ f (W), 

~ ~ ;:;:; - 1 af a - a+ -a 
K1(W(W),W(W))==K(W

1
W)+d 0wacr +ol 8 c.;;a.O-. 

az.K 
r!OCKOJlliKY det~a,g::det ;:i,,ct'.);::,g f 0 

ae a-z. aR .:£ 
~AB= awA aws K aenb1poJ:i.zi.e ab1 . 

TeopeMa ).(OKa3aaa. 

, TO tiaTpitll.lbl 

lieTHaR K3JiepoEa CTpyKTypa, onpe.n.emie lt.aR IlOTeHUl1aJ1 0M (Ba)' 

1i1ueeT MaTpl1UY 

( 

~aC + i.e 9ag cd O'c<f d , 
0 I 

~AB = 
Le ~a.C,c ifc 

le~G,«T') 

1.60 -<l 11S 

(9a) 

HeqeTHafl KanepoEa CTPYKTypa, onpe.zi.emieMaR noTeHuViai10M (86), 

mrneT 1.1aTpl11.\Y 

oCOac cCl' + c:iaci& clfc 
<1 7 d ' ) 

1 
~AB= 

d~cJ 

ci. ~ag 
(96) 

0 

rio <t opMyne (4) Mb! MOllteM conocTaEl!1TI> etl tteqeTttyIO CK06Ky 11yacco-

Ha C- ( 

AB 
~I = 

0 ~ ~Cif> ) 

a.C .:.. ciG - c (cl~ ,c(J'c +cl~, c er ) 

(IO) 

1 a.c 
cl ~ ad 

8 

B. h.aK OblllO OT ... tl<ICI:O 1l LJle,ll,eH!lil1 , cynepMH Orooopa::rne s~teP(N) 
!1 J\3 Jle pOELI CT p::·r;•.r:y fJLI l!ci dt)!.1 \\i 01.\HO JI OJ1Y1h l '.l'b '.!:al • ,;,ij l.1e i'O,J.Ol.1 rat .. V!J!b­

N +1. N+1 
rononoM pe;zyKu1111 , a v:L.e1rn o, dCJ111 aa ([: 38.µ,0.Hbl !ieT HaR 

11 o . d m d-m d rn d - m 
.:::.L = l 'f /I l + fl /\ TJ. 

(Ila) 

11 HelieTHaR 

.Q! = dc.rnl\dfirn + d~m/\d11.m (II6) 

K3Jl8p0Ebl 2-(lopMbl, TO !ieTHYlO K3llepony CTpyKT yphl Ha 5.,.«:P(N) 

MO>:tHO nony iJ11Th pe,n.yKu11 e..i 2-41 opMLI (Ila) no r aMViJlhTOmiaHaM 

H = "l. m ~ m _ L 11m T1, m 

Q1 = lm Ti..m + ~,,., 1lm. 

G.2= l c~mr(l - z.mr() 

OHVi 06pa3y10T cynepaJire6py 

{ G1 , G1} = { G.i, Gi} = 2 H , 

{ G.1 , G2} = {'~1, H } = {Ga, H} = { H, H} = 0. 
ft 

-JeqeTHYIO KaJiepony CTPYKTYPY Ha S 4:P(N) 1v10)i{HO 11onyli~iTI> peA~K-

-11r1e~ 2-•JiopMhl (II6) no 

Gi = L ( l.m Tj_fTl - lm 1lm) ' 

Ho= cm~m 

)C)pa3yIOll\l1M aoe JieEy cynepar1re6py [8] • 

9 



3. I'aMHfilTOHOBI:j Cl1CT8Mbl Ha cynepMHOroo6pas1u1 

c 1:!8THOi1 l1 H81:!8THOi1 K3JI8p0Bb1Ml1 CTPYKTYP8.MH 

B npe;n;hl;n;ymeM pas;n;ene HaMH 6hlJIO nocTpoetto cynepMnoroo6paa11e, 

06na;n;a10mee qeTHOiA l1 H81:!8THOi1 K3J18p0BhlMl1, a ' 3Hal!lt'.IT' H CHMnJieK 

THl!SCKHMH CTPYKTypru.iH. Hai1;n;eM BeKTOpH!:je nonR, RBlli!IOmHecR raMHJlb­

TOHOBbl!.rn OTHOCHTSJlbHO 060HX CTpyKTY p, l1Hb111H CJIOB8JiiH' Hai1;n;eM na-

phl BemecTBSHH(:jX cpyHK!.lHM H H Q ( p (H) = p ( Q) + 1 :: 0) 

TaKHX, l!TO 

VA={wA,H1a={wA,Q}1' 
(I) 

r;n;e 1:!8THaH H H81:!8THaR CK06KH Ilyaccotta onpe;n;eJIR!OTCR, COOTBeTCTBeH­

HO, 1:!8THOi1 (2.9) H H81:!8THOi1 (2.II) K3Jl8p0Bb1Ml1 CTPYKTypaMH. 

~3 (I) !1MeeM: 

aL H 
awA 

o ac aLG. 
= ~AB ~1 awe 

Ilo;n;cTaBJIRR BblpalKeHHR (2.9) 11 (2.I2) B (2), nonyqaeM 

aH 
d(J)a 

aLH 
arr° 

te [c n'& 1 i;:-C le c C-d i.c: n e m 
Cl aGu '(l"""ua+C(. RagC£CT <T -~ramrne<T (f' 

i€. 5. c 
ci. a. 

- i.e· re b c;r-1ag (J 

(2) 

(3) 

c cd 
r;n;e ra_g = ~ ~dct,g '- COrllaCOBaHH3H C MeTpHKOtl CBff33HHOCTb 6;:130-

IO 

Boro MHOroo6pasmi:, R~ = (rel~), d - ero T8H30p 1CpHBH3Hf:j. 

Ilpe;n;cTaBHB H 11 Q. B BH;n;e noJrnHOMOB no O"ct , (fa. H yq-

TH, l!TO ;n;!t!qxpepeHl{l1pOBaHHe no era (a-a) ecn npOCTO B1:j1:!8pK11-

a. -
BaH11e BbIH8C8HHOrO BJlSBO (J' (era.) , 683 Tpy;n;a Haxo;n;m.1 perue-

HHH CHCT8MbI (3) 

a) ecJll1 p(H)::O, 

H _ H - . a2 Ho a. -& 
- o(ec>,c.v)+L€ Ar.,a..:ir.~g Q' (J') (4a' 

Q =a, a Ho era. + ci a~o (fa. 
ac.>a. acua ) ( 116) 

r;n;e Ho('..u, w) y;n;oBneTBOpRe T ycnoB1110 

2. a Cl H0 _I: c ~ _ 
d(I) ar.>g af. awe. - 0 . (5) 

I'aMHJibTOHHaHaM (3) COOTBSTCTByeT 1:!8THOe B8KTOpHoe noJle 

ad a. c.Cl 
V0 = V af»a + V,c er aa< 

(6) 

r;n;e 

Va.= i.aa.g aHo 
d a(;)G (7) 

6) 8CID! p(H) = 1 ' peweHHflMH CHCTe Mhl (3) HBJlfllOTCH 

H = L: (a. ~ crci. _ - a~o n=-a.) 
dd.. acua. cX. aCt)a \J ' (Ba) 

II 



_ . a2 Ho a. - g 
Q. = H0 (w,w)-1.,e ~,.,a..::i;.;,.g <T <T , (86) 

r.ue Ho(w,w) orrHn iKe ;n,oJilKHO y.n.oJJJieTJJopHTb ycJ10B1110 (5). 

I'ar:1l1JlbTOHl!aHbi (8) 3a,ll,aIOT H81I8THOC B8KTOpH08 110Jl8 

- Le a. ca 1 a.a 
V 1 = a:. V; c <T ac.:i"' + d.. V aa-d (9) 

.,0 \5) CJiC.L\YCT, lJTO 110Jl8 (7) HBJ!HCTCR rOJIOMOplJ.JHblM Vo= Va(W) 

;; , 3HdtJllT, 1mJ1m1HrOBWA 110l18M JU 0 • YpaBnemrn (5),(7) ecTb ypaI 

uett11f! K11J1J11rnra 1rnJ1epoBa 1.rnoroo6pa8l1H, 11 0, ecmI i10J1e (7) ronoMopr}-

110, TO rOJi0!.10p:1Hhl 1'1 1101lf! (6) 11 (::l), CJ18i'J,0BdTtJilbHD, OH\11 f!BJIH!OTCH 

Jl8KTO!JdL1'1 J(i,1J1Jll1Hra cyrrep1.rnoroo6µasJ."lf! 5"* Jllo • 1 .. 0f.\HO 11p0l38p11Tb, 

lJTO Jlf)Jlf!r-.}i (.6) , l::l) HC48p11b!Bal0'.l!CH BC8 110J1H, f!BJ1f!l0ll\118CH mrnmIH­

rOBWiil1 H ,il,nfl qe•rnoi1 11 .D.Jif! ttetICTHOil mrnepOBblX cTpyKTyp. Bb1RCH111.1 

rrpOC'l'8l1illl'I8 CBOlllCTBa Cl1CT8•·· 3a,n.anaeMblX raMl1JlbTOHYiaHaMl1 (4a,6). 

ilOCKOJlbKY rait.MJlbTOiil1aH (4a) 3dBviCl1T TOJ!bl\0 OT rrapffiA8Tpa e 
48'l'HO ~i CK06KllJ ITyaccoirn M He 3dBl1CMT OT l\0~11lJ18l<CHOro napaMeTpa 

d H8'I8THOti Cl\06J:m llyaccoHa, a rt11mJ!bTOHl1WH (46) 3aBJ.iCMT JIJ.illlb 

O'l' napaJ1, eT pa d H8 48THOi1. CKOOKJ.i ITyaccoHa, 1'0. ,1.1.ef.tlop1.rnpyH 3TVI 

rrapar,1eTpb1, c J1erKOCTb!O nonyqae1.1 112 (I) paBeHCTJJa 

I + I J" }II {f,Ho+F}
0
={f

1
Q +Q-}

1 
=={f,Ho-F 

0
= {f,i.(G+-Q-) 

1 
, (IO) 

r·;J,c few, W) - npm~3BOJ!I>Haf! 1,,yHHL\l1H tta cynep1.rnoroo6pa2l1l1, 

{ 
I 

• Jo ' { l" 
' Jo 

- lJBTHblB CH06mi JjdCCOHa, COOTB8TCTBYID~l1e 

le' 

K3JI8pOBO~ CTPYKType (2.9a) rrp11 e =+I, c =-I,{ , }~ 
{ ' }~' - H81i8THbl8 CK06Kl1 IIyaccoHa, COOTB8TCTBY!Oll\l18 H8l!8T-

HOH K3JI8pOBO~ CTPYKType (2.96) Ilpl1 c:<'.=1 , d = L 

F=i. c3
2

Ho aG:>aa~s er"" erg 

f"J + = a Ho IT'a \;\, a cua. IJ 

IlO,llCTaBJIBf! B (IO) B Kati:eCTB8 f 

G.- = c3Ho 
ac;sa 

WYHKI.(l111 

(fa 

+ -
F 1 G. 1 G. 1 Ho , 

rronyqaeM, l:l:TO OHH f!BJIHIDTCH l1HTerpanru.i11 ,llBHlK8Hl1ff ;zJ,l1H&l111i8CKO~ 

c11cTeMH, 2a,1ui:saeMo~ rru.i11JlbTOH11attaM11 (4a,6). TaKHM o6paaow, .l(H­

HaMHqecKHe Cl1CT8MH, rrua11JI~T9HOBH6 OTHOCl1T8JlbHO qeTHOU 11 HeqeT­

HO~ KanepOBblX CTPYKTyp, 11MeroT ,llBa ti:eTHblX 11HTerpana ;IP3l1116Hl1·H 11 

,llBa H81i8THblX, Il8peXO,llf!111118 ,llpyr B ,llpyra IlpH nepexo,lle OT O,llHO~ 

CK06K11 IIyaccosa K ,llpyro~. 

B aaKnroti:eHHe xoti:y Bblpaa11TI> rJiy6oKyro 6naro,llapsocTI> O.M .Xy"lJ,a­

Bep,llHHy 3a Il0JI83Hb18 o6cy1l,ll6Hl1ff, ~.R.Eyx6l1H,llepy,P~R.MKpTti:HHY • 

H.B.TroTHHY aa 11HTepec K pa6oTe. 

I3 
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