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B.H.Jlyrpnrto

l. BBeAe Hro. ttpr mcqoetcl aBtoratrExposeruru( crrc -
tc o6pa6orE{ AarfiE( r€raro8uD o66crDrarug tqAormm n 6ectEp€-
6ofrlor9 rpoqgcca &rtnrctgrfll. B xole pcrrcrr cxclera ,rrpftG!( lDaB-
r€iorI Barmflo srqroqerqe irr ntoxaE o6J|c[oB,leHrlocib raDf,q. Qua
no @6e sa,qaqa Jrxr€lHor9 orpmrtanrr l.rg! Bogrflrr{mb xaf, B cyt!6o
rntDlhGo(, Tat r B ralrr€iHttr roAetfi. I @!opu q)r6eFer r .[rr€a-
prcaIsrx Ha rqAor lana mspat0r. 06u.lo s crJ^rae ttloxo[ o6]rcroE -
reHlocrr rar?rq Atrr nortmr0ri lrclof,tnsom peEoErG llp1l6elaDr I r€-
ro1ar peryaf,prgar$x [I] ntr xcnormJro! eflarorurons lreaoAu tro pr{g1
perpeccffi [2,3]. IIpr orox rqrrBrei&rci orrpaux o6uqrolo o6ps!B-
rIif, ualpxq. }1rlo, noproA cBfirafl c ]ElrexoAox r onepalrrr o6o6rqenno-
rc o6paFrorf, c PerytxpJBnor noponox ro!trrclx qrx H*[rqrerofi penra
narprqu [4]. Baprnpyr orxn noponor r nopexotrf, a o6rarrb creFromc
oqeBorrro[Ho r€ torbno o66cneE{rb JrcsolHrmclb IreErflsr flo r B pr-
,qe crFraeB nonsrtb 3Fo roqrlocrD. 6 xeroropioc crryaq[E( cta6rIrr -
aaui peEer[rE aa cuet reFno pgsJrr{3l,lFf, paAyqm paHre iaarynllE
npelno$xteJrbrGe patliripngaqxrr t6R ril troSmltt tctrottgolatt Ao-
claaoqHo r?y6yD ar[lxopltD rHbpxarllo o lsrftpe napatcrpo8.

2. lloAerb Ha6rDAeHxtr. ByAeu rro.ranalr, ttro
Ha6rDAerqr ocyEclBl'0tci col.ractD cr€E

. Jr=r3.t.r*JtEr,

x(Er) = 0, r(Er Er) .

nAe 6rJ - crrma tQororepa.

o.,oe i 1,J = Tli- ,
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- Pacnpaneaeme Et B oclarbnor rolo? 6rrtb ryorsaoarnr.B xa,r-
pxr[lof sa,r ctt roAorb xrFar Bl1I, Y = AI + 3 , cltrcr crxBoroB Krto-
pon oqaflrnen rg (I). llsgecuop rormorcH?u MaapxqH l' mFJr [peA-
craarttb oHarexxr q)ereHHtx (mx rpoclpa,aor*Erbx) 6aErctu( (yHtc-

rytr .., = a.(t.) , sax,aHH}[ Ha It() ecr86 n rorGlr (i = 1,r) .Ea-
Bxc r(rrer 66nb rs6uroqeH, trrr€nrlo-,3aBrcxn.

B npxpoAe tr lexnrre Eipoio rrcnolbsJerc.i 41l6lItpoBaro{e t{ pe-
aepBrpoBaflne oreraHtoB. ctl{x Aocfrnoetct Bucor&I Rqagrrloc"B W r-
qroHrpoBaHtrf, crcSeu lI, q)or@ ToFor Bo9Mor]oct6 noJt]rugEtf, SHarMiGfi

lraftlocrtom{qecftm 9@rrcB sa cqet cyr,oorpoBarfli 6orsfiols q cJIa
rmrpocront{qecnro( gotsr?oB. Jlrrcaprsoaa,mraa roAa.lb raBoi [s6Hroq-
roi crcrexu xorgr coor*tcraoBa?b c:te* (1). St6npaa orrpoAaneHHttr{

o6p83or sHaqerui r. (ycurn) trpf, sqAaroro[ 6asnc€ A, ErHo ,qocr[qb
r(Y) ( tll€6y€loFo i@rra) npn mlflEsbrroi nB€,Aparritorof, ropr€ pr-
mpa r. B g!€pteTrrrecron rparroBte al<, osnarra€T Bosxcnocrb Ao-
grrrgHtli fl)€6lrel.orc orEerla rpr llxro{rllLrc{ gr€pFerr$cRlo( sarpa-
r&(. 9!or nprcqxn Fcbraa qacto p€arlsyaaci B rpf,po.qe r rexxrfte.
Tanxr o6pasox, Heno&&ra pallFa lratpIlu I He odrserorblo cBq4e -
rerrbc"By€! o rByAaloro adparoor 6asroe. OnpoAeremolry Eraccy sa-
Aaq Bqroa'qel[locrb A ryrclqa nplltqtimaruo r Dlel cB44elerbcT8o-
Batb rar pas o AocsorHcaBarc orucuEaa.on crcrenr.06o6qenrtt o6par-
HIE ratprqu rBtotca rHcrylnDHrox, paccqtaar iDr Ha pdo.Iy ,.r c ra-
rrlf, r*)Ae.[r n. B rraolxoc,rr, nceqloo6patr|ar narp$qa f,ypaJtqHpoy3g
IloaBorf,er noryqarD p€lleHxe c EtrrrlarDrof rBqAlratn(oon rcpt@f,,
yAoEle,rBopoFn HoprarbHoi crc$eF JDaBr€Hxn. IIpn srox rcxoAHaa
ct4cneila lpaBr{oHxl rcr6r 6rl!L ratr ngp€o[peAareHarta,r t FnoonpeAe-
IEHA.

3. 06o6qeHHxe o6petrHe rarpIqH. no-
Hmne o6o6qgmron o6parrcn raer1lr$l 6E!o BFAorrT B 1936 n. {1por.
Jlnro a nnlnqecalm noA,lr rrcrat.trncb crG4tlrute nJ6rnraqx[ B a!o, 06-
Jractrrx Her6onrulm rs*crtloctb epon[ Hro( mryura pa6ora llerpoyea
[5, c. 3-2&i; ?], xalopaa r trpxBtrorra lnponos BHtrrauxo r stxr
mq)ocara. 0 nnnaroro pasBrrrr s{.gf o6recfl r€koropoe np€Acraare-
Ioae. A8! HapacraDqrfi rcror r{drxraqxn.Ecar a p] 6x6.[xorparlt8 co-
gcplala 36O narlcaoaa {i,6 [6, c. I35-I?4 ] - 420, ro B rqgr€.rblo
cfl}yn lprpoBsflHol no reMaflise 6r6Jrlorya0u, 

'tpnBeAero3tr 
a [9 ],oxa

Hsplutrrna[6 17?6.
0rppaqrs o6o6qarnrono o6paqrnra, B orrrrdo or o6ul[lono, orp6-

Aetena I .0Ir ttproloylorrbHED( mqpxq. iIH or?arorrmaci
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arprqanx. Ilyctr L - xcxo.qHaf, Harpnla nopEARa nt r, a G - L, n
?ars{e,qm yloBIerBopD.rct nerotoprE l{s npnse,qeHHu( Hrme coorHo[e-
Hxn

A G A: AI

C A C. O,

(A G)r = A c,
(or)t=or.

(2)

(3)

(4)

(5)

i'larpnqy c ,:iqoBJlerBopf,0qJ,D Bcex tctrp€lr ycnoBr{m, (2)-(5)rH8-
s{EaDr neeB.qoodparHofi Ma1?fiqef, q/pa-JleHpoyse. oaa eqrxcrmxxa.by-
aeu I AarbHelluer o6o3Haqarb ee cruBolor A+.il6Ho noqe6oBatb Bu-
noJrfl€Hrf lleroroptq ycJloBxfir a oretolor(2)i \z) x \3); (z) 1{.(4)i
(2) x (b)i \e)-(a)i \2), (3) x (5)i (2), (4) r (5) [5, c. 26]J0i
?]. }taa pemexnn pSqe gaiAaq BnoJrl€ AocraroqHo rarnx o6o6qeffiE( 06-

pafHlo( rlr1l noryo6parnE( Ma4rq. sAAaB*!fio( Beo.lHooHaq]o [7'8].0ra
l€oABogHaqHocrb o6Hqlo rcnorlbay€Tcf, Ara JmpoqpHxa aJlropn$roB ro(

BHqrcflolr.rfi . tsqqa.rxr noayo6patB]rD M8lPrqy, yg,o8JlorsopoqJ'D (z) -(4)'
x o6ogHatrrx ee A- . lls nepeworexHru cel4r nxD oltlr ItPx r k A = L
coBnqAa€T c A+ . B nocreAyDqgr rH 6yAeu pa6orarb n aBH$r o6pa3ox
c A+ r.r A-, conpoBo(nai rir{qeBcaxr i+' r t-n noJr}^r83MrE c rx no-
r.oqDD oqpHrx. llpr*tex [o3rou] rcrcmprt aononHrrsrDHrB cBeAeHrf
o Hto(.

lls rouecraa flpnofi xgto4oB BHrrnctrexrr nceBAoo6parHu( uat1trq
BrlAsrf,rcr tro cBoen yc"orlqx&crx, Tortr(}cflr x 6ucfpoaetrcf8nD roro-
AH, rcnoJlbs,'Dqr3 rtayccoBo l{cE n]qeHne, npeo6pasoBaH[e otpaesrt
(Xeycxorneps) t.t AByrueprJ,D oproroHa,Irsaqro lpa.'ra..lilurlgta [9'c.245-
::O2; I0, I1]. ilu 6yAeu opx€llrxpoBarbcfi rua8Hu o6pe3or Ha ABy-
qJreHlryD opronoHa.lrrsau@ Ilara-.lllw.qra.

yTBEH(IIFlliE I. Iyc r b l -rarprq a nop sA ka
nr! PaHra r, 0artopISoaaHHaf, no cxe-
lle

^ = !.c, (6)

nae .if,-opf onoHaJrlHaa MaTprqa
pf,Ara Drr, \ ^, =Ir,a C-rasprqa
fta rr !.1'onAa

l+ =c+rI .

ts q ac r H o c l rrt+ = cl(c ct)-'t AI.
9a

IlO-
noPiA-
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B rlocleA)mrpr Hari noal)e6llerri ]l Alryraf, (tspMa npeAcras,lenm
A+ , ocxoramraa Ha cxapy,rspnor pa.gtorerxr 

^ 
.

yTtslPdAEtlllE 2. tlycf b A-Marpxqa noprAsa
nri! paEne r x

l, = u ATl, (8)

rAe U x V-uaf Pt.lqu nopf,AKa rrr trlrr c
oJroroHaJrLHuMr crot6qallr rj! u =r,.
v'v =rrra t\-araroHarbHat xarpnria
nopa,IlKa rrr c noJlof ]{TeIEHlIllI 0JIo-
ueHrarr. Torga r+=v a-rtF.

lilar?r.rqa e.+ odrqlaer r6x salGrrate,lblttr, cBolbTBoxr qro npn
pe[eHxl{ cr{cr\6 H Jlrrrllnrq ypaBHeHxn EInBoAr{r r Eefttopy oueHoK c
ro.rHnyarbrrofi rBqApaflqHon rlopilot.

yTBEX'{l}}H}lE 3. IIycrr A-uarpxqa nopaAka
nr! paIlra r x Afi - o p I o r o H a I b H a f, liaT-
Prqa tSh=I" r noporAsDqaf, B Ri ro re
JrtrH6[Hoe uHoFoo6paaxe (o6pas), qro
r I., r.e.

Torg,a
?arar

ecJIr.t
rtfo

I(r") = I(r) .

6-MArpXqa IIoPrata

ls=A'o'

A = O.r;,

a npI r=I l- = A+.
ti0rtAliAT!:.tlbt "1'u0. U]||qecrBoBarota e Eursaaa" xg (9). J.q,ocroe-

pfil*)f, B BHnon Hr!@crx (2)!

TO

(e)

tx Lr

(1o)

(u)

iA-A=A.o^Xo=t. n[r
It cnry ?oac xe npealroJrofierMr (9) cJ@cre,yer rcrtoropai raspu-

qa c-- 
" 
1,., yaolinet8opoqss (6). Cle,loaareltro, \ { r

= rrr 4i 4r : = .\H c = ,1.' AHarolr:'rao .rlg*p""u lrmorrHrMocrb (J) a- l l-=t  I(A e),rl .
= o(.r[ ,rx).r[. .. .'I ii (/i] ,1 {- = ,.. .3 { =,tu r[. ltpr.r r=!r
il ksa,qpal ari I He or{nof,!'e}0{s, l! l{3 (l!) CIe&VeT ,r = .',H rr-r, ScneA-

.j..1



-tctlrr qeno A- l . e fi q1 e-r=i, qno n oaBposr loraaaleJrbcrEo
yrepqearn 3.

Cnpa*g.rrm Ir o6pa!rce
yTBElU]iUndE4. JlD6 ai r.- Ao tryc ies I npeA -

craBreHr.re (II), B aoropor .l,n r I cB.f,aa-
ltE c ncIoAHo, ratpt{qeI .l cooIHorre-
xrex (I0).

AOKAllAIEllbClts0. B sror aerro ldeglrrtcrrr.pnrrB B rarrcrE f,c-
xoAHon rarplllry B = (Ar)- x rcnorlaoBaB aarex 1n*prgerue 3. B

octa.nrxoll a6op {, ynoBrergopfiqei (9),ryoxamrex. [lpr rffrctr -
poBarfioi AH raiptola e oq)cAeJlrGrcf raEe rDoAHosHareIo, q't\o ror, Eo

rsnorbooBarb A;ri Jmpolprou arnopxlra ee B$acJororr. B qac?Hoc$r,

e xnHo Bslrlrcrtlb otE[parob na
JTBEPTiIEIII,IE 5. IIycrr r, B (6) r (10) coBn8 r

AaDr.Ton4a e=C-.
A0t{A3llEllbCltsO. ltg (6) r (I0) orory€r A e = rH c € = lB. tlo-

cf,ortry ll3 cryor rH pasFptoctr rxl r PaHtra r =D Bcema ror-
ro c{oFrqloBarD irq&efiOD lonuqmv purlc r (Betorr ca lfi ) , r{

flprorox{ce =^l,!o
cg=i,, ..12')

orryIa x caenSor ylrpgeme 5.
4.0 6 ycro B!oHHocrb. P HAcro@e Bpexa r€r eAr-

rcm onpeAe.[eEra noHr,lrr o6)rc-oEromrocu f 5, s; I3J6]. B o6Fr
tDrcrq o6ycf,oB,tefiHocfl aorrrD rapaf,repngoBarb Epy ]rcronr Eocfli Ps-
Dlflr flo oTrElror@ I pS5rxqrl ElrA&r EOAHII AABHET.
thx6oree y!,o6rmr Arf Hasrq rrJrrlcq)allrBH8 qeren 6yAc!. erg.0JDqee

orlpo.q,erer e Ercra o6yeroBreloloc,rr [5, c. I4; 9, c. 229; Io,II ]:
soea(r) - Ull . [A+ e 1 . ,4pctourctadr .eno iEumrc.f, nprExurc.rb
It [prn.oyrorbrrr.r ra4rqan HenoIHoFo paHta I crll/llae pa3Ilrorrfi rDpr,
B6op roroprD( | B cDa o*IreAr, rrore! ArraoBatbci ratoAora Butorcre-
rofi nceeAoo6petHot ratprqu. Ilpn rBqApe"f,raDl ropE cond (f) .

- DICXIIIEI|o€ ll IX-
ErraJrbHoe cxHryr4rGC
coaa (r? r) (cona (e) )

ulatag!Bt
'I cora(r).ter cau ltpr E paroae r Hop-

= llall,.il^+fle = \Jrlrr , rnp Lrx r
Blplqr l. (8)j. IIpx aror,

xarbnol clrcraE ypaBr€t ,
t? t r . tl r (13)

e!o. y.xr[-Ilomn u
I00



EeHne noBbueHneu rorrHocfr,r Burucfel{xfi noxet rq)r*ctr{ r o6paruouy
pe3ylbrary, eou{ anpl,Iopr He r,r3Fc[eH paHF rarpn { A .

JI'uEH([EH]1E 6. Il y c r s g c il c r B ]t,'. B o s u y q e-
nr[, npt{BeAeHHHr Bo BxoAy, TaKoBo,
trro BMecro r{cxognoil ualprrlbr A 6aE-
Tr qe c I(r r{Mee 8c f, B = A+Alr npnqe u rkts> rkA.
T o n A a [9, c. 259] llB*ll. ] fr

Tarru o6pasoM, noBulan oor&Ioctb nuqxcrem{ft lt ornM WeubIiafi
llalllz, MoftHo ere 6oree lxygmrb roqHocrb oueHror, rar( ftaK tl,rcJio

o6yc.rouenHocrr{ BHcr]mae! B KaqecrBe MHolf,[TeJrE B nollperrrHoerm(rBrr-
gHBaeMbo( Booul/qeHtasMlr Bxor,Hro( AaHHHx [i0] ra c pocrou oro qzcJra l.rii-
crer orSnraf,Haf, KoMnoHeHTa nolpeunocnr oqeHrt,t Berropa flapaMerpon
x.

Penylapxeaqun o6uqHo nogBepnaorca xileHHo HopilaJroHafl cmcreMa

J4)aBHeH[fi. llpn srou rar 6u nera[t,raJDtcfi BoBMorHoe pacrrr4peHxe oa
crret BooMyqernfi pasrrepnocrr troAflpocrpalrcrBa flapaMerpoB X(.1). !{xoil
no,q,xo,q,, o ftotropoM JmoMrHa,Iocb Bo BBe,qeH[r,t, cB83aH c HrI3HeqeHI[eM

HeroropoFo nopona roqHocrtu rpfi BbrrrrqleHnr peHFa A . IJ erou cnyqae
r,oxno pa6oraTb c r{cxonnofi rpcosMecrnofi ctcreuoil ypannemafi, ne gs-
pexoAfi B HopM[ulbnofi crcreue, r.e. ficfiarb oqeHB]t, crarf,eM, BxAa
t* = A*y BMecro oKBlBaJreHTHlo( xM Teoperrqecrr,I (ao ne B Bbrrrr{cJru -
.r€JrbHoM ruane) ts = (lrl)+ lIy. Iloi*ueHre roqHocrr abrqilcltexrfi
g.qecb Jri(e He Br{soET o6patnoro sip([erra, a Ha[porrrB, Morer o6.ner-
qnrb oflpeAeJrer.ue xcTt{HHono paHFa.

5. 0 q e H rr Ba Hr{ e tr ap aMe rp 9 6. Eyger'r BAa,rb -
neiluelr noJrarrarb cr{cre!{y ;paanexrfi nepeonpeAeleHnofi, r.e. r > e .
Eorr A - noJrHoFo panria, To oqeHxrd

t+=A*Y, (14)

 _I-=A-r (15)

r<,operfir{ecrt.t ror.qecrreHnu t* = i- = {.Hr = (lr t)-t1Ty. Oaofictrir

lpenor Hal,rMeHbtttlo( ftBqAparoB^r,rs*cr[Hbr. ts auqrcnrrerbHoM ruraHe 6o-
,liie ycroruuau oqenrr i* n i- (or. n.4). ilosrrofiHa, ollaaro,:r,lrya-
qrfir Hanprltvlepr B a,InopxrtG peEyppeHTHoIO JrToqHerura OqeHoR X llo
llepe nocTyruIeH[f, HoBbrx AaHHm(, RorIa paSyMl{ee rc[onDgoBaTb otleHK.\,|

TI,InA xMHBr OCI'qeCTB'lffi B CIJrr{8e XeO6xO4nruOCTr{ BUqXeJIeHr,(f, C nOBH-

EeHHof, ToqHocrbp.

t
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y'IBhPaA]r,HrlE ?. tlycr r rlrt r ! <!,.1o r.[e o L.,e H-
(x i+ , t- , o6,q", clryqae c eqeHH

r.f; - i*) = (i - c+ c)r, (16)

r:(i - i-) .. (l - 6 o)r {i?)

,l xapart6pr{liy j.!tcf, K o B a F ,! a q rl o H H H tr l!
MaTpnqaMI

cov (i+) = otc*(e") t,

"ov 
(i-) = ote ot,

(18)

(1 e)

np}lqeu
tr cov(t-) : tr coY{f ). (ao)

A0IO3AT!JIb0TB0. tjrpseltr{e nrr ci€q rxr (16) creAyet rDnocpeA-
crreHlo r{s ( r) , (6) r (7) , orepxr.re llpeAcraBJrrpa B R- rormot€]rry
Bexlopa rr nprnarreratD Jv(c? ), r.e. f,apy onepatda cr. AHa-
roFrtrror (I7) creqyer ].ro (l), (6) r (lI). Ouepamp ac
fetlr oAHaro B o6qex cnyqae Hecr{maqrr{qeH r{, cteAoDaaeJlbno r He RB-

rrercs orppa(rpox trIr@Rt{poaaroir. 'lbtflr o6pasor, crcqprqa (16) x
(171, g666qp noBopt,pasrxrgorrx. acJlr Her Brrerof, .q,o[onHrreJrbnofi xH-

{opMauxx, rrx }ialb3r conocraBrab. thcxeFnroi ka Aafi rs oqerrr r,o-
xer otasarbca rtpn pasJtnrrHlD( ycnoBln(. lbrrrpn r < tr(cr) cxerqe -
Hxe (x - it) - o, B ro Bporr rar (x - r)lo . Ecrr re, c
lpyrofi csopoHu, r e J(e) ro r(r - t-) = 0, a t<, Bp.xf, iar
:;(x-i+)lo.

' iJryarerrrn 4;tr rcBapxaqnoHHu( xatpxrl tlil) x (I9) Buteraar 1B-
nocpe. icraeHHo xs (I), (?), (Ii), (14).x (I5). cnpageMraoco (aJ)

cxeju/er !r3 tlz) x g8o4g1s c[eaa npoxsEeaelrr.fi arpxll. uocxo,tbky
c I = r- , 80 t! cor(i+)=oztr c+(c+)t=ortr c(cdl )-'c=oztr(cdr )-r=
= q.c" 3 cr(c t!)-r c e.

Cneperop 
"r(an) = 

grlggtl-16 rors€t€r ondparopou ryoerflpo -
BaHrrr Ha I(Cr) s R- , oH cxn6q)rqeH x r{AeitrroroHten f = F=Ff .
laie,u.o nate:: rao, tr gs gtr a?Prrg i tr ot6 . Taa xalt tr ere. lpe,q,-
craB,laer cJ,!i{My KBe.q,paroB xoAyre, BKropoB4mr6qoB ratpuqH o , a
tr er P e - aHlronnory! cJmry irqApatoB Fpoensal Ertopos4lor6qo!
Ba ,(cr). [cnoarcosar e nnu lIrnoD noryo6paeu( xarprq.Aar rD -
.,:yqemri oqenor t eqe 6oree lrcyrJ,6rr pasrxwc 

" oqe.*"* l.!b-

I0e



,r re ecrb ocHoBaIfle flpoAnotarasbrqto onllcuBaeNan MoAeJrbD (I) cx-
cTeMa nocQoeHa ]tcxo,q8 rs npxrlluns of,orlorflrrHocTll, To t6u 6oJl€e

flpernoqrenre crealer oraarb oqaxre it , xoropaa 6yAet B ofox
ctyuae eqe x Hgcr6FlI{otr B crury lmoxttytoto rr@ caoncrBa MafPll-
ux lllpa &rryoysa

,irr nol(a ho racaJMcD Bonpoca onpaAeteBxr Palma,a luecog c reM
Ka xiaktxra AocaeroqHo cJlo no oflpeAemtb rctntcGli peHn ]'arpxiibr.
.r'croxtual€ npoqe.qlD nocl?oeHllE ncoaloo6patHhx Mar?,l:J o6ur{Ho l,le-
noJrbsjma l€&oroputr nopor lorn(,crr{ Buql(cneHn[ [4,1;j]. ,ra6xpafl oo-
peAcreHx$r o6pagor ator nopon, MofiHo He rolbto cra6rn{sxposarb fllnc-
qe4/py BsrqxcneH]{f. Ho }|, nepexoa, B rclacc ct6[BHHtD( oqeHor, noBr{-
crfb rx mqHocTt .

yTllEP./J,ri7rl!u. yc"b r't(l=r < ! r k=r,a

Ak + Ar,

=k; rkArsl=r-kr
(21)

(22)

HE

np
no
pa

rqelr roxtroHeHTH pasrofeBt.rf, (?I)
po '[aDT opTonoHaJlbHue noanpocr-
HCTBA

tr(r*) 1 t(e,)
x aretreHtE xatprr{H f
n p e B E E a n f '.n o M o a y Jr n

pal,a
2at

r'. ' rlr,

l(r.)r,l = sli 1,1 = ffi. (23)

Torg,a oqeHra

t=^l , Q4)

raJrrercr cr.qeHHotr r(r-i:l = tt-Alr.)r c
roBapraqroHHot *.tpr,1 "f, .# <t{l .
= otrl(li)? r cpoaHrx iBaAparor ouxtrr

{ = r (r - rlr.)r + o"tr(l'(t*)t ). (25)

Ecrr lllll.Sd,FAe E-rororarorrBaf
ftoHcraH!a, to cxeqaHEa.r oqaHra (24)
n p e A n o q r r r e r b H s o orleHrx (I4) ss 1r"-
raprD (25) no tpaiHol x6p€ npn
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ei = 
14,/(q Ea), (26)

r A e n > q > 1.
AoiiA3A'tE trL'Tllo. buBoA Br0erolB{f, Anf, cr€49rotf, x RoBapla{[oH -

r{r0( \larpxrl otE8r.qeH I irH rleperlAelr cpasy E ,loxaaarelBclBy (26).Boc-
norbsyarrca crHnyr4Hur pasJrffeHne[ r (cx. (8))-

r = uqVI . u\rtr + UArtl^ = A, + Ar. (2'l)

3aecb Ar, A"r A, - ArenonarbnG Naq)rrlu rrr coorBetctBe]nto c
r , k I I oin['{H6Do, ol xyaa miucrreabHuo{ gnexeH,laMt

A! = { + Ar; 
^r' 

A! = O. (28)

06ogruqru { alartoHarbH],a r:arprqy, mnyqenny! rg lk gat,GrIon ee

HeHyreBE( onexeHaoB ra( o6parH$o{ EorrqrHarr. ttpx srox

A+ = vA-iu! = Y\-ur + vq-ut = ll + rf . Qg)

OpeAnrt KBqApas oor6rr f IoGe! B4q (cir. (lh),(Iti))

e+ = r (r - A+A)r + dtr er(l+)r = f},(l)x + ot r[(rf)"+(rrl)z].

3Aecb 9,,/^\ - olopaTop npootTnPoBaHxi ne 8[po t. Aranomtoo
t"tel(liij'= tr v(^;) 'zv = tr(\-) " . O,rearsxo, f Prr(a )x :
: x trit I , nocroairy JYO,) )'l{^).

tlat'6yger unrelEcoDar! crryaqna, ttpr ro$po, Q*-Ql z o,t.e.

XT
^l("g^_l - 

P(r))r x Pzt{l '
KOnAe

tr(q-) e . (3o)
a" a2

llocrortxy tr(q)e = tr(rf-lr) = tr r. = e tf , nAe q<r, a
BlMeJtbHoe oHarremre tr({)' Aocrrnaerct B cJtlrue/e paBg}rcrBa

tIt-
BCeX

lff-r orrr{qHlD( or HyJri .UraIEHa,rbHrD( sJra oHroB

aun xr Hrx 6yrer paBH V(q ci ),-noryqaeu
0.rax4ro rarcre,. qro r pr(al)r < t't < dzE

A,
tr(ri)' > r'l(r cf).

3arcraa rerrcpr B

, T.e. ROFAA

2

(e)) ,eByD qacrb r€paEBcrBa sDo nnrnsf, oqoltron, a IpaBlD tlacrb
HepaEFcrBa arc s€p:orf, oqsHror, oryy6rrei{ }cpaBeHcrBo ll npEoArlr
r (26) . Pas1rse.lcr, peorErar o6racrb, B rotopoi' croqrnrae oqeara
il ,rrc.lno"mterbrae oqeHrx it { rosrrurro, 

"ane 
cneqpnon) ca4-

c"Baroto rupc, mf,arr slo creAyor xo p:roana (5)., nocf,orbny, ratt
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f,Bctal/er na aonagargJrbcrBar oso HgpaBHcrF ilocaa$outo rTy6oe.T6u
He [eHee oHo l{otgT irc oJrEaoBarbcf, AJIE opxeHtxpoBotlHoro nPeLBap[-
rcrbxoro Bdopa c.. f'as6xem{e (2I) goclnnaatca B lrpo(ecce !,By-

'l,Iel[rcf, opmnoHafl.riaqrr lbaMaJhfl,qra [b, c.ll6; rc.:74-11/b], npr
0TOl{ q<u-k.

6.UrnaxrBaHrre t.t npopi,JsHpoBa t,re.
llog cr.:raxreaxrer 6JtreM noHxrarb orleHlBas[e M(Y) = .Ax ,s no^r, [po-
rlllosnpoBElr{cM - r!.nr!hlo[ (npuu ar(r) i , :ronvcrmurcf, oqe8xBaHre

[U]. Pcgyrbra! oJaler aa8rcorb or rono, cq]onrca rr oqoHfta fle 6ags
rcxoAlrofi orcreru \[) t.rrr.r lopxarbHono ]?aBtrerl{tr (1J).

yl'd!;PVEtME 9. llyc!b rkA=ri r>ir>1 r r = Ar+Ar,
Fno ll. f,a. yaoBrerBopfiFr (:!),(i!),ror.aa
oqeHrrl

?l = ^'^lt = ^*rI , (31)

l-Y"-=re}=e"r] rj,z)

rorAectBaHHU!
?l=q =i,=e, r[" r,

X(1") = 5(r",).

(33 )

rAc Anl

Scl r

t .1
H

Ilpr k=r B rraccS .[rHonHux Ro€u6-
q€HHHx oqaHor oHt o6ra,qaor M]r rrt! -
IAIbntlU.r .!,XCnOpCllttax E coBor(yntio-
c!r{. IIprr L<r oqeHErr croqsBr

r(rl-ir).^rr,

cov(i.; = otrr. r[
tk

llrll. s dE * C. =trt(t. - rl)r(lr - rr)1,

[x{,td 
q = . *o., {r' r. r')'

(.i4)

(35)

to

Di!
! Zr> t

FA6 l. -raBcr atrbHoe co6cr acnHoe
rrarpxqu fpaua r,=if l..Cue-SHaqe H]la
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q€HHaf, OqeHra n p e I n o q T x r 6 Jr b H e e He-
EprteprD (34) no rpa -cxeqeHHc i no

Hsn llepe npx
.i . (-*) (36)

A0$3A1EIbCTBo. qro6H l6eArr6cf, B ro ,q,ecrBeHHoctu (3I1 r
(32), o6parnxca BHoB6 r( cxHr1rJr@Horry paslof,ennD (cu. (3/),(28),
(29) ).-0,rcangHo, A,. A: = o r, crrefioBsrenbft], A A+ = (ua*va' +

* Urf.Vt ) V,1- fn = ri rl" . Bocnoab8lrexca renepb nHHli,r npeAcraBle -
toi6x r (cM. (6) )

1

-f'

(

n
H

!
lt

A=A +

Ak = AH Cri r+=c+rl

(Ar,A

A;

)

l ,( !: ),E
It

Orcgoaalemxo,
no paHna rl cr

rscooraerctaxxc(II)
Irol€q,

HOrqtOllpnk=rOqoltrll

r6= (A;r,Aq) = (e*,rr)

lflr= Ar' er

A, Al = 
^*- ^I- , flocfionbfty cr - Marpnqa dorHo-

cl = :. . ,Aatree, "comacno (I0)'

er, o

o, 0,. )

6A . C r€foM (1.2) rcnyqapM,Ha-

L
A Ak = (^Hr 

^-,)( : Irl -4H eI
I

r.e. ao*asarerbcrBo rotq,ecr*Hxocll.t oqe ros ii , i; . trq)o,.eH,,.f,

ntrtr crcqer fi (iJ4) lr roBspxaqroHHof, irarplqx (3b) c1e[161 as (I)'
(2I1 x 131. sarrrqecrrr r€T r€o6xoAluoctr r{c(arb rli ,aA' A

ltnqrc -A,ocla?oulo {erroptrora"L I con aerc (6) r BAlla1l o*"'
HACrOrpr HA

to, qio oqollll sar?oPa

io6

6rllL crGqOB .



flyctl, galee, neroropbr, onepatop B o6ecnerflBser rar e nonl re-
m{e rrHelllbo( r{ecueqpHnbD( o,pro* i' r.o. [(?B) : M(ABr) =aBlr=
= $( . IlocKorbry oto Aorrlro BHnorHsTbci vI , orcDlle cr6A)re,r

ABA:4, (37)

r.e. B Aonf,Ha 6urb oAl{ot I{s llonJo6parH[x
n.3. [Ioraxeu Aaree, qao cov(i") - cov(?)
r€Jrbuo orrpeAeJreHr{D xalpxqy, r.e. Vz I o

zr A Bf lt > zr rrllz
I,lcnorsayeu AJI, .a B (37) oaftmprsaqlD (6) ATpBAP = Ax c .Bu-

AeJlrM Aarree l{3 cTpon AH RBqAPaTHyD HeBtPo ,q,ero{m noaMarlnty Afi.
llpr srou AiCB.IHC = AiC , orKyAa cneAJ€r C B ApC = C.Axanornq-
Hyo onepaqruo flpoAeJraeM co cro,l6qamr c , c@pit{poBaB xo Hrx rBax-
parH)D HeB4oMeHHyD xarpxqy c., c B AH c.=c.rorryAl C,B 

+H =-I!,
qro nogBorf,ea npeAcraBnrb I! B Br4Ae I. = o o A{Ai8'c' . Bog-
Bpsqarcb r (38) r.r- J uruBas cBof,crDa onepa"opa npoer(rfipoBanxa
Pet(lr) = r. - a6 A1i = P/(Ar) P/fr( Ar ), norlyqaer

z"e,paarcrlp - ztalpBAd elptcllp = wr w > o,

DAeW=P
Jv ( L')

z , qro u saEep[taer 4omsarorrcleo (3?;. B

aq)xq, nspe(o{creHHbx B

npeActaBJr8e[ rcot?nqa-
l{MeeT r€c$o

. (38)

ar cr r|
qacrnocttr, tr cov (?) s tr cov (tg ). 0nerru, qfo rcrrorbeoBaflxo
,D6ofi xg noryo6parHbD( xarpxqr [pr{BeAeHHrx a n.3, qrle l+ I l-,
qprBoAr{I ( Hec[€ueHBw^oqeHraM Yc, roqxocrb roTopro( t€ rEeEocxo-
At{f {ortrt@Tx Y- xJrx 'f . J.{ocroBept{xcs B oro]l orHoc[toJrbHo G r

JtroBrrerBopmqe ti (.2),(3) x (5).tlpuMeM An8 rpocrorH,qro 
^ = (l),

nle Ar - Marpxqa [oJrHono paHrar r k Ar = rkl. Jlepfto Jd6Arrrcs,
rrro c orfio rrpetrcraBxrb B Bqq,e G = (lf 0.,"_o ) . ttoaapraqron-
Hlrr Marpr(a orpHftx fc = -{cY r{rger BnA

"* rlnr = .,(i, ::.),
rAe D = A, ei . I,1, o,reau.qxo t. cov {in) = q2(r+ur DDr) >t! (})=
= ot. . T5qxdcm oq""o,t to , flocryoeHn[o( c noi{oqpr no[]ro6parHu
narpr{q,lrtroRlerBopmqxx eqe l€Hbrleuy qrcny onpaHxqeHl{r, 6yAer reu
6oneg He nuue. O.,ixaxo ecJll{ c?pot.trb oqeHrr cltJlafl{Barutr, onxpegcr
Ha HopuqJrbHylo q{crelry ]paBHeHxi, T.e. I BrAe

h'l



io=lGAtr' (3 e)

FAo c - noryo6parHes xafprqa a Ar l., ao Bce rtlnu rrcr)ro6parHro(
rarpxq npt.tBeA)m K roqAecrBerc$Dr p€synbrarar{ [d]. CreAoBarerbHo,ec-
u o6lrcJroBnem$c{b lrarytrqH rieBef,rtra, rcret orasarbcf, q6necoo6pag-
rce [cnoJlLgoBatb ouemtn BnAa (3J), npr6enaa B crJma€ Heo6xoAnrc -
crt( l( BHto.tcJteHntu c noBt@rI{o, roqfioctm.

B garon'remrc paccre.rprM cpe,q,Hxn BopLrpoBalctHf, rBqApar oaRro-
HeHt{f, oqeHor crJlalirBaHrt or rc.rr{HHtr( gHaqeH,

n. = *, t(i" - r(r)f {t, - utr)l = }rtr,rlr. r.

Ilgrcrso (cr. nanprrep, [8]), qlo

rlrax xrr.x = otE81 ,
lll llz< oE

lae rr - Martclrxarbno€ co6clrroIoe sHliqarl{e ualpnqx $ana rr.
u*o, 

. 
=**o= 

. nrflIor 
q PapaHrtlpJrar| qto rottHociE cr€rBHHof,

oqerrx B HarxyA[En dyqae 6]q6T He Hrtke rorlxoctrtr t* .un'runy* to-
f6.r AocTrn&Tbca Ha l?aH[qe npx k . 1 rt|Ir{ k = r. ilorno nolyuurt
6oJlee rpy6yn oqexry, noqr6oaaa, uro6u ln€tlboerfls crJrqaf,Hof, 8ox -
roHelltu Q*r paBHoe r - k, npoBr@ano c[caollarnqecryD rcrmotGHry

ek , r.c. {f rrx = 
rtl, 3 E'tr f, < E 

s (o-r)c,2. cneqeroraa oqexra

6yaer roEr66 npx t.-k > o'a cf(a - k), oiEyna x creAlBr (36). Pasy-
r{,€r'car IlgarrDro crDqpHHar oq6ntt& 6yaer rottrleo BacreqeHHo[ r rpr
6omner sxaqennr r.. 0ro eaaepraet AoragaterltcrBo yrnepqgerora 9.

B cayuae [porHoor{poBaro{r xH orpaHxqnxcf, nrub (tspxJ/JlttpoBsof,

yrBeptr.qeHx , aoragatanEctBo Rotopro( ltorea 6$rb tpoDoAerc asaJlolrxq-
Ho npearql@iry. Huomuu, qro noA trporttooxpoBaxnor saecb nonrMa-
e"cr oqeBxBarxe rnlgr[lot 6opu a!(t)r a ror cry,oc, ioFAa rut nce
cylccrBlot nacrleqenraa nnaf,rat oloHra [8]. ato 6yAet rt€lD ra-
cro upr a(r) e f(rr) = I(rIt) = I(cr). ( 3lccr c yEogrgrBoluer
(6). )

yfEEP{/lEH}lE I0. Il y c r t a(t). rr r . a(t)r r o r.q a
o!tehra i(t) = ar(r)ft iBra6.rci x€cxsqeH-
Ho, oqeHxof, c !.rHrxa.[bHon, A]{cncp -
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ct,en B

qe H H H:(
nJI ac ce
oqenok

BCeX
At t

JrnHglHax HecrS-
a?(t) r, npxuer [b]

o(f(t)) = o?at(r).a(t) .

Erc.rr rcno.rrgosa${e AtA ,rEralalerlt*o B cxry BogxGHo[ nore-
plr TorrHocTr, rGHo onel)6rDcr Ba npSAclaBreHxe
t(r) e n- .

yTffiqiEH[E Il. IIycr r

q(r) = c'r(t) .,.",.,,(l;lli)

Torg,e oqeHar 9l(r) = q" (t) rfr r S;{t) - at(t) l}
rof,AecfBeHHu:

fi(r) = 9;(d = bl(r) rl,r , (4o)

oHr creqcHu r(at(r)r - $_(t))=ul(t)c,r r rapef,-
r e p r s y D r c i A r c n o p c x-G I flrttli . o'ul(t)t.(r)
r. cPeaBlllr HopxxpoBaHHur rEaApator
oTrJtoHeHI.tt

q = rl(t) u"(r) + $(u!(t) c.r )a.

tlp, [r.<o
eln Da* ^! > k > r [f[ s o lt nlitr

!> r > r

r A e ,i = tltd c, clu.{t).
Creqennaa oqenra (40) 6yne,r' npeA-

noqtx"6rbHee H6crsqeHHon (rprk=!) no
rpaiHe0 ilopc npx

"lsJ.-. (41)r - (D-k) aE2

AolO3AIEItrCtBo. Iloxuer crpaacg,:rxrocrb (4I).,Irn ltcFFrorof,
oqcfisr qpr k=r Q, = bl(t).to(r). Ilorpe6pr, rrm6u

Q,- Q, = uf{t)'u,tt) -f ttlt't c. r)' : o.

Ilpruuxar Bo Bruxnroo (23) r norapas, qro cr
ce ABJruJtercoi op?onoHlJrxosrUtx lbaxaJllunra ma

t09
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{tuit.l c,r)'a s reuf(r) c, of r.(t) <

s n'zuf(r) br(r).tr c. cf < r'tr{t) u.(t).(u-k)el ,

orryAa r cneAlr€r (4I). l'.ax a44ro rB BBBo,qa (41), pearbro creqpx -
HIE oqeHrn 6yAyr m,{De rrpx 3Haqxrelb}@ 6oriuex sHaqoHl{x cr.

?. Pesnurpyex ocnoBtrrt BrrBoAu.

Oyqgcnalor rrauc gqAaq, roroporry np[HqrnxaJrbno rprc]qa BH-
po:rgexnocto.lldcrorbay peaJrDHo npr)(oArrcfi nerD Aero c Boslolqpmtoi
cflct€uon, paHF 6e qaJF BceMo*ea oxaaatbcf, gaatoeHHm,t. Ecnr.r or
gE)anee rE flgEcreH, To ltoButxrH}le fot{HocrI BHro{cneHr{fi rioret np[-
Becrl K o6parHoMy o(Herty - tloHroietllD pesyrb{r.(pJ,Dqei ToqHocrtr.

{ro6x ne y:ry4oitr o6yc.roBn6r {ocrb, rrpe.qnoqrtrtonbHo He nepe-
roArlrb r( HopualrbHof, crlcrgue JpaBHeHr{ft. fipn etox, oAHaRo, B sqAa-
qar crr&f,xBaHnn r rporHoor{tr}oBaHxf, Jme He Bce nor)rc6parHt€ lraq}t{l$
Irpr{Boaf,r r ssBrBaJreHTHrlir oqeHran. JllnsJm rorrrocrs 06t{tlrl0 o6ecn€ -
qr{BaeT r,rcnoJtbgoBaEre A+ r f, auurclata Kolopr€ rpn srou aarc;e
Her HqAo6Hocfl{. AoctaroqHo octrmpcrBrrb oarropxosqro jt = fu.c r{ xc-
noJtmoBaab garou opaoHoprulrJ,r 4{ r c. [Ipx oqelolBaru{tl napalct-
poB npetrr;/ectDo y € Ha croporr rorbro l*.

Ebar pann MerplrrlH rte xo*cloH sapaHoo,eno onp€Aenerxc raorgr

AocreBt.trb nenompm 'ryJraHocrn. Cnoco6 eru EHqrrcJreHrF 6yger saan-
c6Tb or [cnorbs]reuoro rGToAa noryo6paqeHxf,. Aamprtr, ocHoBerfiHi
Ha cruFyrf,prox pasno eHhx, 6ulr paccuorpeH e [a]. ts Aarc{of, pa6ore
flpeAnciJtara€rci [cnorbgoBaHxe rpx norJ,o6paqellxr AByqnekro[ oprono-
Hruraaqrr lpaxalllungta. Ilpr aurarcrenur paHra ttproroAx?cf, BBoAxrb

Herompui flopon roqHoct[. B o{oM MeroAe oH conocraEJraercfi c KBqA-
paraux Hopu nooreAoBarerbHo oprorroHarr.Bye rD( cron6uoB uoAk[qx-
pJreMoi MarT{uH a. CrFB{p orrx HopM, [oAo6Ho c[Hnynq)HoMy cneKT-
py Malpnru l' r coAepirT ofJrnwoe o? Hyta qrcJro rormoHenT, PaBHoe
parny.llol AencrBneM 0[160r BoorJqeHi{a grot cgerrp lrotrer p8c@.rpmb-
ca. Eou EomrorDltru par lpoBaHHono tto ]r6uBarlo cnerq)a uraBru)
npr6nErsDTcf, tt ltyrrn, BeJl[qnHe paHru sepref cBoD orrpeAeneHHocrb.
Paxn cranonrtcg orltoc[re,lbHraa, saBncf,qrlr or Br6paHaoro nopora.ilo-

rqeHl{e oTono nopopa yJlyuEer o6ycnoBleHHocTb orBeqaDqef, eMy Mar-
prr(r.! tr gar,rM cra6rnxsrpyer peu€Hxe. iro corrpoBorAsercf, ]n€!t rreHxeu
(:.iy.ranHof, KoMnoHeHTH nol?eulHoctx x yEarlqeH[eM c[€@Ht{t (ecrn ot-
irocfire.rbHufi paHp :.!eHHl€ xcrxHHr)ro) .
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l,lrar, a rpmagne Eoouor{ q)x cxryaqxx:
i. IlcxoAxar Harpxqa norHoro paHna x xopouo o6ycaouexa. Bos-

^r)@Hx€ 
He |,€HrGt paHna rr Br6op nopola E Hel(oropoM AocTaToIrHo ux-

poxox g,rlarusolr nprtBoltxr E aoxy e 1nnry. Ilorlruantcfi o6$qHbe oqert-
ror i€ToAa HanrreBu[o( rBqApaToE.

2. llcxoAHaf, ralplrqa xopolro o6ycroBreHa, Ho r4Meer HanorHuf,
paHn, EosMJqeHHaf, Marpxqa rmeer 6onbmfi parr.llprueraa gocraroqHo

ryy6},n arproPHlm nH(tspMsqrD o i oayne peEeHr,I tr 8 cnJrr.lae Heo6xo.q,x-

Mocrr noBul8t rot&tocrb BHqncraE{f,, iloxHo noryw{b orHocrrerbHun
paHrt co Bna,4aDry{f, c xcrr{fH6er.

3. llcxoAHaa a{'prqa uroxo o6ycroBJraHa. Ona roxer 6H!b ttaK

noJrHom, rar I HerroJrnoro paxr.a. Qagran ] e onrcan aun. l]aprrpo aa-
Ht{e noponox rorrHoclt, np,|Boarl'r I nepepac[peAeJroEm no(A]I Efitnrnon
c eqeHxi r,r cryqairpi (omloHeHton noq)€ulocrlr. Orrpaact na AonoJr-
HxreJlbrryr sltpr{opKyD ]lH@plr8qr{D o Hoplre peneHxr, llmHo Aocrl.rqb on-
peAeJleio{oro onrnM1nra. Pasyueerca, tr E nepBtfl AEJrx Grytra,fi, oaBu -
uas flopon, M6Ho nePerlTrr K c BqpHHru oqeHrerr oAHako oro irc::er
oEa3arbcF Heq€ngcoo6pagnHx.

lJ orrrqne oa NeroAoBrl.rcnorbsJinryo( peryr4rsaeo Tto(orroaa xnrr
prtrE parpeccmr B kotopro( rprBJreqerMe arprcpt(), rt(hpxaqxrl orpa-
Hr4'.[4BaBr o6nacrb noxcna peunxra (o6urlo c{epoi xrx slmncon4or)
He MeHrr Pasreprlocfi nPocryaHcrBa rrep$DryoB, [pr naHHoM nop(oAe
peAJ^lxpJ€Tca pasrcpnocab npocq)aHcrBa mparcrpoa,o6aacab re tl(![c-
ra Bt{mprl neFo H0 ol?aHxqxBoBlca.
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qprl HaJrl.lqxu Aocra(rqHo rpy6of, arpxoprpn nH(tsprarFx B rrspxrx n
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IrcBU[eBr4e roqHocrr crcqpH{r!( oq6r(,r, aaocE 6!010 r(,le! x n6 trpo -
fisofial{, acrr r€ ocyqaorDnrcf, paAJ/tcrx8 ,{cxoAHoBo partFarrar B cry -

E( r x 2. Fbarqecraeraoc conocraEJroruo roruroctr{ paslttt&llq re!()-
AoB Er[oAra sa parlftI{ Aanrlofi pa6orH.

llprnnuerare:rrnocrb paccuarpxBaaroro rbIJoAa B rtpoc$o.re eFo
psarr{saruB r s o6ecn6.r6i r $:sof,rrt{Boctfi paDrflr npr xcnorbaoEa&{n

Aocraroqro r?J6on anpropHon rH@prsqrn o -rcruAe lleDrflf,.

nrreparypa
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