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A. B. t{Earnarca

I. [IocraHoaxa sa,qaw

f'ar l{s8ac,rHo I I ], peur o6pagyercr ( a nepaox npr6.umeuu) a
pesyrbrare cBeprm oyHrqrfi Bo36)m,qeru, c rMrryrrcHo, peerqxen Pe-

. 'reBoFo rpar(!a. fua r.o:rocoglx J^IacrroB peu{ Qymqxf,. Dos6yr(qeHrfi
nfEAci lE[aer co6o cJlyqarHHn [MnyJrbcHu, npouecc c A9tepflIn{poBaH-
rB, raf,toBtrr lHrepBaror,r, rotopH[ HaoEra€acr nepioAoM ocHoBtoFo to-
Ha ( o6pa,rHaf, BernruHa H&ruBll€tcr qacroro ocngBHopo rona). 0crlog-
Hlm OoHeflqecKllo m(Fprar.uo B trEtreBolr cr{rHare H6cer rMrryrDc}laa
pgarqt{s, Top,qa raft B Q)nflflro{ Bogd)mAeHra gaiJrDqeHa rmb qactrqHat
nH{opraqxfi o 6oHesx(acro{x np{sHare)(. oAHaro o}firqlli Bos6y;AeHm
conepirr B ce6e xHQopraum 06 nrqrBt{A)E rbHrfi oco6exnoctor roroca
rroBopf,leFo [2]. thnprxep, Kar,qotry qeloBery rrp c]rqa xaparrepnaa
nntonaqxoHHaf, oKpacra eno tlrocarrotopai @prrrpyerca rMemro rhflrr-
tlren Eos6Jrf,neBrfi ll onpeAeJtre,Dc, r{3[el€Etei.r qactoru ocHoBBono roHa
Bo Bp€laenr.Kpoue forcr B fpa€rrop , qec"oau ocHoBnoro lona coAep-
rarcf, IaHxtE 06 ar,ouroHarbnox cocrofirxr FoBopqeno [3]n B caoo
oqepeAE, rlrhF{aqrr 06 r44rBrAJ.a^rrbHE( oco6elnt@rE( Foroca r sito-
qroHaIEHoir coctoElxtl noBopqeFo J rxTHBaeTct B rox l.r.[rr l.rHox Bnle
noq!, Bo Bcex tEJroBef,odranxiHlfio( cncle a)(, a B rleroroprI( peqeBDx

npuorennm( npqlctaBrf,er canoctoarerbHun rlBrepec. llosmuy etqeae-
nre qacfoTtr ocHoBllolro roHa tBr.agrci BarHoF 3q[aqer.

qe,l Hactoqef, pa6oaB iBJsercr pasps6orra arnoprnla o[erfl-
BaHllf t8c?o"H xn rr6lxoAa ocHoSr(,Fo tona no 8Jt!rcTxqBcroly peqe$-
iry crpHaf,y, rrpeAc"aBreH8oxy I rtxopo8ox B[Ae.

Eygbu curratr, wo
AeIIirr aotr5ro norDcu:
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tpaRIa hn omrcHBae,lcr ypaBrleHrelr

h a)

rAe G,r - omr6fta, rar qro Jpeatcrlte peqeo6paooBanxs I Te1;l;:r:ri.,.r r -
np€o6pasoBalt:t Mfief 6ufb aanncallo B E{Ae

{tr-r)s. = e(z-r)an = Yn , (:'i)

FAe sr- Otcqetd peqeBoto Cllmlrra, JL - Ofcqelu Q1nr,rlu.t aOe61m-

AeHIt, a n - Houep orctata. 06OsHaturi {epes To neploA c,tflo8Horo
tona. Torgp troxe$t EogmfirroBelqt !-!o r tryrtca t. = r,tlo r v ,FAe
v - cryqariui *rt{4r8a c ratomrAaroran r[rr] = 6, lvl = lo/c, oZ,
" 8..,S t - t -rS IEar. iiaree 6yA€n ct,rlalr, rrlo (Dp{a rMnyrb -
coB Boa6lniAetols rsB&THA npi6rmerfio. x Ha nHtepBara:( afiaJlrga ,!,m-
lgrltlocrto ,Ia = ltio r r.ne 2 = l, S 4r xoM*Iierca Aoctarou{, naro,
lar qto y! - yn-! ' I,q,e k - ttrIC'O OlcrIe OB B nAIXOA OCIloBHoFo Io-
xn.

l{rar, nyclt cnertp IEqeBoFo cltrraJra sr orpomrqcn qacforo
tr/z , e c8r, crrHe.l l(BaaroBaH c qsc"nroh tr. n oqAaH B Dr.rAe 8IE-
remrono prga (a^). Tpe6verce Ha xmepBanax aflarroa { ceFt{eHaax)
(a.)', n = l,f,r r = llE mlyqem&q myteM pes6nerc{f, crrnara ne L
otlE3rtoB AJtl{tetbrroc"lo ta x neIEKp Eatrs.rxet Ha BIErt dI < Ia ,
onIEAeM"b nSF etp I rr rcproA ocHoBHc:o loxt 16 r xJIr {rc?oty
ocHoSrlorc foHa ,cr ecm t.lHrepDatH otHoe.rrtf, r placcy !onoco8ro(.

2. l{orclu Bul,erexx, ocHoBgoro toxa

llctoprr npo6aemr BqAorcut ocuoExopo ,oxa HacEltulaar Ha-
cno[br(o .q,ecmr(oB aet. K mcmnqexy Bperer:r paslr6omrrc ?ar [HoFo
raloAoB BqAeterm,l ocrloBlloFo toHa, qto aarie kpatre, fi xalartcpr -
cflrta [orpe6oBaJa 6u Bar ce8{r Ho oAltof, o6aoptof, crarrr.K cqaaalD r
xcuepueaqrp o6aop no Aamol nF6rexe B Haqary ?tt-x rogoa cAoran
a [41. tta.ranocr 6H, ra 6omlono crcra xxaqrrxcr uero.qoB MorHo Haf,-
rx noAr(oAqr . o,qlraro, rar notasulac[ .[xH&'fl{re ny6[rrKaq[[ lrocrql-
Hro( ,gr, ,flrepec r Me?oAar B{q,or€rci ocrloBrlo!'o torla He ocra,6ela€r
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x no cei AeHb: naet no{cr r()BHx x ycoEeF€i{c.rBoBal e caaPHx i.lefo-
AOB. np{ sTOM (THOBHHe ycnnl{f nanpABJIeHH Ha noBrmerfle HArtfiHocrlr
r{ cotpaqeHxe 

"pynoe 
xocrr. ;t nal6oree qacto rcnorbsye[DDi ,r xolx)luo

ce6i safeftol.reHAosaB[MM o[HocFrci cJIeAJm[re MeroAU: I) arrrcroppe -
Jrf,rlxonHue [rr,5.I3], 2) cqnrrorxe tl.lx pasnoci {ue [6,?], .l) renct -
pa,rH* [ I2 ]r 4) aatopenpeccroHH"E [tj., 14, 16].

lbqeclso l€maog DqaereHnt ocroBhono toHa gaBrchr oa toror
HacroJrDr(o xopooo 1l9 peqeBono ctlrnaJla yaareHx xaparfePfical{l(x Petre-
BoFo rpattra (uor(r-r) ) , emorBm@ro npoo6pasoBaHle (a garorou

c.ry.rae uyumqee) cxrHara norocoaro( csraor. lioslory ant<)t(oppenf,qlt -
olur€ x cnBrt oBlre i.eroabr BhBere ra ocroBHoro rorra BenocpaacrBelolo
no petGBoMy clnHary 6n , He ycrpaH@re BrlrrElxe peqesono rpama,
MeH€e Harqe'[HH no cpaBBe]om c elolaml, nogBor4x]rx nPo[SEecTr xo-
rn 6x qacm*toe eno ycrpaHerfle. Tat, nmprxep, rcnotbgooaure Ef,ltn-

mpo8aHxf, perreBoFo crFHaJra nogBoJrtJto noBhrcxrb BaAgftHocrb aBtorolF
perflrxonHro( rr cADxFoBro( MemAoB P,Il]]. Xotf, aoncrperuGr ir€troai,r

r raJlmtca cal,t6r{x rpygoeMkxfot, Ho ,qo nocnelFero Bpexeru oHx npl-
xeHmrcfl Ha[6olee '{acro [MeHHo notoMyi tno nooBoJlfitoT pagAerrfb ra-
PAsTep{CTXr(X FOJTOCOBOTTO tlefoqHrl(a X peqeBOFO OpAItta C yCTpaHeHreM

nocreAHh( t{, tart{i.,! o6pasoi{ r nogBotEor nony(Drrb BucoxJm Han€fiHoctb

onexrgam{fi. B Racmqee Bperf, Harr6oree nepcner(TnaHwx crrt.ttantcs
eBf,opeFpeccroHHr,€ M€ToAlr, rak raR oHrr no cpaBHerfiD c reflcapanb -
Hur r IIpr BecbMe EegHaq reJrEHoH noHrxeHrr HaAaHoctx tp€6],gt cy-
[lacaBoHHo r,ieHu[trx serpar gpoieHn [t5]. Ecar y'recrr, '{so aBfope! -
peccr{oHHHe Melo.qH eqe Ao rotn.la He tlccJleAoBaHH, ro cfarloBl.r.r€f, no-
HFrltL noBbfJeHHF, ttHrepec r m{M.

llgen aaropenpeccxonrux uetoAoB cocrolrt n cJrcAynqoi{. PeqeBof,

c!{rH&,t sn armloKcxqHpyere,r o,rlefin aBTopenpeccirx p-Po rlopfiAra

A(z-r)so ' t, o=Tl (4)

i
rle l(z-1) = 1 - i a.z-'- onepa.rop aBroperpeccffi, ao - orrr6ra'' t=t I

at[lpoKCtfiltAlll1tl r z-r - OneparOp cAtll{ra HagaJ, TeKOn' wO z{ao- 8o-a.
F:cJrx npr amlponcx:{arux nopfi,q,or Mo.[en[ i 4) p .Errpatb 6o!uc

nop8lra p" oneparopa E(z-r) 81i), ro x3,i)-(4) cJe.qyet, qro

rlyHftnns Bo36]ar.q,eHxf, yr BuHyru,eHBo armpoKcr{r.rxpyetcrl MoAorDo as!o-
perpeccrx (p - p-Fnd nopar,Ba c onellerolrir u^(z-r) ,r.e. npeg -
norilraercfl | uro ftz-r)Eo(z-r)=r(a-i). Iloatiuy, aorrepau:r. n peqe
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ocraaoqmo( om6or q = t1:-').. rrcarDqaD[cf, xapeftrcprrcfier peqe-
BOFO [peKTa, A BO-BfOpGX r n3-3a TOFOr t$O p<<k X N = ,!k 

'PEA 
OC-

rarolltrD( oruoor (0"} 6JrAer o6[aqarD cBoicrBotr neprogn,aroc*r. 9m
cBoftcrEa pfla (4") nosBormr a@rlrrEro rc[otrbaoBarb nAeu aBto -
roppe.[filxoHHE( x cAsrpoBrtr Ms.roAoB. Tar, e a:rrolxmre SIFI [I4] oc-
BoBHon toH onpe,qersercr no amoropperfi+rrM p4Aa ocrarotDlHx oun6ox
( 4l, a B aJu,op(fiG lPo Dr U6 I - no cABrnoaofi Olmturx roro e
paaa.

lloqrr ace airoprruu BHqanentrf, ocHoBHoFo roxa ntrEq,nonarsnr
Hr3roqScloffloe oPpaHxqeHne c]IeKTpa peqeBoFo cltFHara, rar [paBlno,
qacsoton I rm1. r noromenne ncxolHon qacrorH rBanroBaHm E! B co-
o[BerctBxx c reoparon lblearrarxora 1o 2 rrq. 3ro geaaercr c qelm
corpaqeHrf, o6E€Ma Buu{cJleflri I qacflrtIlono JrcfpaHeHr{f, xapaktep c -
rxr IErreBoFo rpanrs rryreM fiotrrpaqrr BucoBorracto$tro( cocfaBJlf,roqrx
crnnala. Iloorg,nee odBscxse"cfi ran, qao ocHoaHai fiHrpoprsr1xi o no-
,tocoBou r{cto(tr .tKe gal(,Dqetta B }otaroqacforHoft o6racr]l, a cocraa[flo-
qre BBIxHrx qacror np{ BqAereHrx ocr()BHoFo roHa rBrmicE yNrf,qlr}lx

x, ngr npaBlto, B]tocnr oor6l(x. or ,racmtu (BaHloBaHrf, cr{mlara 3a-
BXCt{t, C tal(on norPem()cfho 6yAer Bqqeneh ocHo$lon roH. llocltolbRy
arcxirarbHas flonpqrHoctb B r{sragpeH[r qacforH ocHoaHoro toHa peB]xr

L/zt.t;, noHlf,e]ote qectoru rBaHmBaHx, IIprBoAt{! R J eHloeHxr} pe3-
pan8${etr cnosodHocfx qacroI]rotr umaru, no (oropofi nPoxoBoAl.lrca rs-
uepeHxe. Hecpygto 3afl6Tt{Tbr qro IIp{ tr. = 2 rntl r ro = 2-I5 ucer
norpeltrocrb retrxr B rrpeAgrax IrI-6215 nq, r.e. itof,e" qoctxm{llb
SHaqr$arrbHof, BerrqrtH. cre4oearorlxo, HlsnotracToaHoe orpallllqellt{e
cnerl'pa cxrlrara r noE{ eHr{e qsctorH nBafiaoBaflt{fi y eHElraer Bepogr-
Hocab o[ 6Kr{r BHocxMof, B coroqacrorHuMrr ltor[toHeHTaM[r tt coRparqaer

TpyAoeMrocTb, Ho B to fe Bpeirn yDaJlru.rBe€a noFP€oHocfb oqeHnBaHrfi.
0nrx rs cnoco6or lnreHurerxr cyvnapron oox6xr onpeAereHflf, oc-

HOBHOFO tOHa COCTOXT B JMeHHrreHr{]{ nonpslrloct]{ orteHl{BaHr8 llrr{ B

yBenrqerur p8pe[aaqef, cnoco6Hocax ErgrH ]{3t{epeHxl ny'reM xflTepno-
rrqxx. Il aJmlrxore sI!!! , HenprMep, Ara o?on qerx xcnorbslrercf,
rlr{roHorerprqocraa xHTepnoraqrf,. ,i,pyFon cnoco6 coctor.rr B ToM, qro

no cpaBHeHrD c IlpeAqAJ@rM B ecTo ]lHTepnorauxlr rcnon6s]€Tcs r.reHee

cxJIEHog orp&BtrrBHlle cnexrpa crpHaJra Il 6oree BtEoraf, qaatora EB9H-

to8aHt{a, nosBoJrmq&a lloaHcfitb pgpeuaDqyD cnoco6Bocrb. ilor crlo-
co6 rcnorb3oBar B amopi.rtMe LEcr,rDr . Ll srou amoprtue cnekrp cxr-
Hara orpaHxqlBaJrci qgctotof, 3r2 xnl, a q&crofa rBaHToaaHri crFHa-
lta peenflracb 6,8 rrr1. flocrouy n1x ro - 2-I5 r{c€r( noFpeoHoc?b lro-
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repellrf, refixf B ,qralta3oHr 0r3-I8r4 rq. Taire srfeqetltrf, norpemloclrr
B HeroroPrD( nptImoHxE( iBtrDlcr HqAol[rcrflruxx I noafory lr nnr Aa[-
HoFo cnoco6a Heo6roAf,Ma rHTelnorf,t[rt. I( orry re yrasarclHi cnoco6
xo-sa Ha^rxqu B crFHaJre BrrcoroqacrofiGfi rloynoHgHr, BHocf,Srx oox6-
rtlr, tF6yat ,cnorrbgoaarxa crornono 6aoxa ropperqxx, crJratraaHrri n
]lcrweEJreBnt omr6of,.f,, rar uoranHBam nlErtlnar fiBlsolcf, x6Hee nap-
cllex|ltxBHEX.

04mr re HaroolatroB 6otmuHcrDa arFollrrxoB BqqeJrexxa ocHoa-
Hono 

"oHarB 
loll tarcre t{ arroPxoaoB sIFt x LPorIDl 

' 
tBrtslct ro 

'tr"ooHr npt{ Heluoxon HqAfiHoctlt oqeHf,BarflE Ba norocoaE( yqac!f,ax Becb-
le tlgHa|q€riHo pagAeJImS FOJIOCOEUe r HoTOIOCOBUe 3B)ftX X rrosroxy
B roHotrHox tltone xorJrr lrpiBgcrl r sHarureJlDHHx oEi6aala onelo{Bar f,
rpaerroprx ocHoBlrono roxa. Kpore lono r B arto( arnopr.nra:( BHrorclo-
Hro nal o.qa Oarotqocttx [por.rsBo$fcfi r$ rorbfto Ha Fo.trocoBEr yr6cr-
rarr rle 9"o 

"pe6yrrct, 
Ho r ria ulnaoBrE, Dno oHo tlo HlmBo. !.a.

tpa?r?cf, .lltu]tcc Bpo]rf, .
B Aarolofi p66ore npeA.[anaarcf, arlotrrllr., fiEeHrGrf, JftasaflHE( ie-

.qocrarKoB, on rBrrarcf, xolf,(lxlte4lef, a.[noptmoB 8r!t, I,pC Dl x ax-
loRntrar or[carooro B P].

3. Arrop
1lran, qrcrt pcrrBo crurr paa6r! Ha L catren"og ( ". ). ,

D -m, r r1--&
QpnraatIlc @HoBHoFo loru npors&trxlcr noqrenoralctblo, na-

qxHrf, c oamcttta c HoreIDx I f, roHrrat ca eHtox c xoxclnr L. Co-
otH{gHlla, gErcelIrtF rEc, lltr[BqlcIH .qlf, nlDxtEotbHoro oefl.€lua
c Holapon 1. IlHAaEc l, I tlo( Arr npoc$oflr oq4en. tb B cootudeHx-
E(. nAe lrcgyrbrel ortparfrmr Buo.Dmrt.of, .qlr l-no c€FrcHTa, sa -
crr ot pG3yrb?aloE lrr qpc4lccrEmFx coFxcHroB, rt{trGrcH orrr ccF-
iG8$OB yXtSaBn.

Ha nepaor [ane eJrpotrlraa nlDrolonttcr trsroqactoflta Qxtbt-
.paqrs npr noxo4 ,re6rrcrcnoDo (tsrbrla 3-no nop4nxa c qar?otol
cpage 0r8 mr{r a rcroflrai qrclo"a rBax'roJrar r t . norGaatcf, Ao
2 rnq trr, qro od*x Er6opu f cf,rnara (s

{x. ) corp{ectcr go

r. . (rrl)/t$+ 1,
BSIIqEU

\'t./2.
pqla (rr )

fr, Epo{*trtrFo-

(5)

ln
i'.r-jmrliETa.lrfn

pora tonftyn. orcarorno g [I01.
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arox artrolx$re nlxHrxaercr no rPrliep x8, a crafrcTrRa nocrpoc-
HA nO qACrHUx aBroropPetrqrar f,oAetx aE opeFp€caxx. III!{ 9ro IIe-
p6}{€HHOn Iv r4f,{C BaX EaDTCf, SHAqeHrlr(-

ry = I .1, 
ecrx cenireHr I'oJtocosont (6)

LU-BnPOrXBHorrCJryqaa.
EcJt[ Iv = O, .1o noraraeM IEBgro{t{ 6yD rrncro orcr€ToB B ne-

proae ocKoBroio rona k 1{ SnaqeEifl nepro,!,a ro r qacroru lo ocHoB-
Hors roHa. Ecar w = I, to [porgBo$fcf, oq€HxBAHxe nepaMerpa k.
fua sroro crrxur {r.) allrpo8c]oup)le8ci uoAeJrbD a8troperpeccr[ co
claq[oHapHo n p6:]rlocrio noPBom noPEAkaS

l(z-r)rn = oo ' (?)
rr EVr., D =-1Jr.

3A€cb v = 1 - z-1 - one nop Bgttxs parlHoctr larofi, qro 9-n =

= r!- rr-r. oncpaI$ra mrrxf, pa.gltoct!{ BBo,qlrcf c qerDD qacr t loFo
ycrpauenxa BJrf,*flf, roJrocoBoro t{ctoucrtta [II] ra oqenrsaruo napa-
erpoB peGBoro rpema c sex, qTo6H B npoxHtePPrPoBalllo piae oc-

TatorfiED( @r{60B

t" . q-'4.= ', - .!, A.',.-., o =Tf , (B)

xar6oree nonto ycrpamtrb xallr&tepxcl.nm lEqeaono apaxra.0qerrr na-
paxerpos (4. l naxogarca xa lEoeHlra HolxaJrbnu( yposneHxf, x€trogox

[yp6nxa [91.'
Iloc.re Bifluqr€! a pap 10^) flpoxsrc,ettc, Eurf,clelcre pasuoc!-

Hof, 'lyrorwr
d(l-ttrr1) = r = 

-nrp:i

'i"1dtll-t{:i.r)g,
I

!r"= ra- trr+1i ar= (U*o-i,)/rr+ 1; a".

xDttl = lldal. + 1i IDax = [uarf. + I'

rotopa, rnrf,orc,r repol cxoActBa xqAy ] ucrraxx orrnana 6n . npn
AErcro nep{ogrrqecror crnHaJle [. $trnrun (9) 6yler IrETb qemo aH-

ps*cnHue MnHfiu.yun, R Koropux ao grnqeifie paBro nyJD. "{an cmrnee
c|lFtfttJl oult{r{eH or netrx{o,lxrl,cttonor tex ctradee BUEEf,€BH lo{HrrMyxH r
ron 6orru:e 3Haqero{e iyHklrr (9) a mma:r uxHxulnie.

1),/V 1i (e)
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lloncr urxrnJrxa r aScunccu MrHxMJma oclqecrarmrcr rro napa6o-
,tt{qecrr.r croppe8rnposaHnon pasHocrHofi oyHkwx

do(i) - d(i) + (i-F )' - r'+ J. p, J =i, D-;, (10)

t.e.

ao.ti = qdo(J)i P = ar@n ao(J). (11)
J Eir.e

3qecb F'=8(1 - 1) - a6crrycca MrHt{Myxa M,I npe,qHAqeto ceFMeHra,
p>O- ltoaDfl{rlr.re}rr flepeKocar .1. = y(f-l} a y- Koe{suqxorm na-
pa6onxr{ecrofi roptrErurll, onpeAer@rf,cr rlg coorHooeBrf, :

- _ J r(r+) + [rnar- r(u) ] . 01r eclr rv(r-1) = 1,Y=I Q2)
\ y(1-1) + [yDrB- y(1-1)]. 02r ccJlt rv(r-1) = o,

nlo yus x yolD - era€mD flpenerH tsMet€to{n roaffirqnema 1, a
0r r t - xoo06rqxermH, onp€,qenqxe cxolEc{b Bospecralo{.s r y6br-
BaH f, y. npeleJru !r r D2 floflcta MxHruOrMa Buttxcrlofct qqanntBro r
B saBrcl.rMoc8[ ot qrcra orcr€roB k B nepxoAe ocBoBHorro roHa,Han -
AeHHOTO Ha npelqAyqeM cer':reHTe:

lnr = Dsr(l, k(f-iL)/\- n"- ar+ 1) ,

n. = nla{n, 
" 
,k(1-1)ft- n"- nr+ 1). 

(13)

Ilapar,rerp ne sqgaer rufepBaJr norcra M HxMWa.
llocae rono raR HaqLeBa a6crtxcca wrHrMJfia p OyHrqm do( J ) ,

t{oxer 6r,mb BuqrcleHo qxc,Io orcqetoB B nepfiole npooxJtbrpoBarfloro
orruaaa {x. }. C yqeroit (9) oro wcao paBHo p+Dr-l .

.J,aree nporgBo4l.tTcfi napa6oJfiqectaf, xrmeptlon.mlra no rpei{ loq -
kalr do(p-1)rao(F) r.r ao(g+1) c narox 1/\ c TIeJTED onpeAererra
a6cuttccn "rcnrxnono" mH uyya, r, ratt{M o6pasoit, IEgpeuoll1aa cno-
co6HocTE nsxeperIls yBarrqrBaetcr Ao pa3penaoqefi cnoco6Hocrlr sa-
gaBaexof [cxoAHon qacTotofi RBaHtotsarllrf,. 3xaqerrg nspa etpa L Ha-
xo.q,rlca x3 cooTHorleHtlF:

1= (p+ar-(). \+\, (14)

B KoroPox qepeg L. o6osHaqeHa nonpaBra, BHtBrcneHHaa Be s?alle 1{H-

TeprDn Sfi. 3arelr oclq@fBrf,erc, KoplErrlrs oux6ox no npaBlrJraxS
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tA{r > 2 &k(I-l) - o&k(14) = o.I(r-r.) . [r(1{) + r(i)/21,
vr(1 > 2&k(1-i1) I oats(r) - L(L1) >\.t(1) = L(L1)). (15)

llogcr ocrogHor.o .lora ocyqecrBtrelcn qx cJrcAl,rqp( HataJrbHro(

t/cro E(: ur(1) = 1; nr(1) = ar"i p' = dg) = ( r" - tr)/Zi
t = y(o) = y*o. Haroxeu, ne1rro4 r ,racrora ocnouroro $oxa Burrxc-
.[mrca no coolH@eHnai:

ro = (t+),/!.: t, o l/ir.
Tarrx o6pasox, pa6ore arnop[$ra sarrDqlrcr€i B nocreAoBararLxol{
ButrorHenrr.r soorHoueHnf, (5)-( 16) .

4. Otcnepu.oru n xx lnsJrrbra?H

Pe qe Bo n rel'c praa. [Ipn ntrbBeaeHx[ stcnep{neHra
rcnorbsoBart, c,roBapb, cocto4lrf, rs 45 cnoB. llo sroxy croBaID rps-
xa Imrcparrn- !,xworillf, 6Hro cooporpo8a,to 6 artrrcnx'rcnrx rocre-
AOBAle'rbROCren ( rax,qun .q,xr8op rrlDrsHocmr croBa aBa:inu). 06qee trr-
cxo lruacrttoB ara.[f,sa - oroao I5 luc. Kpone rolo, ?ccfrpoBanrra npo-
Bo,qlrocb Ha xcnJrccrseHHon ForocoBor pgrEnoao6rtox cllnure. Cr8tes
ocJqgcrB,rflJrc, ra,R rerxar r g pa6ote [II].

J c a o g n s s r c rI e p n ]r e H ! a. Otu{camtsf, arropl.tru,
a raxxe aJrFoprfitr slr[ ll LEolIm 6Brn sanpoFpampoBaHH Ba fisHre

"Ooplpan" g;n 3El "lfuncr-32". BEoII cJrog a 3Bl oclqeclaaarcfi B ua-
urBrloH saJre ( ypooenr uyna "60 n6) .rpes mrpo(tsH rrna l{A-59 r cc-
up*ipxgHHr aEaroro-qi po8oq npoo6Fso8atetb ntr qactosg aaaHlo -
narca 20 rnq.

J c:I o s r n aH a, r g a. Arlrcflrqecrra poaJxsar$x 6cr6-
crEaHoro r roryccr*lrtoFo brllraros 6urlr o6F6olaHH nl noxqri Bu-
[s orflcarorotr npoqenypH, a rame araoErllroB sI!! rr rEgrrDE . 06pa-
6orra crFnaJoB uposoAuacb nlrr 1lf,Te.[urccfl cam€fira 'l;2516 rcex'
I cAEfre o! ceFxeNlra a cenr€[llly na Eperr A[. 16 ]rcer. t(eABn cor-
xem netEA o6p66omoi BaaatBatcr oxrox loroorrra. &o.remra nape-
lr6rpoB, yrrpaBtrmQoa

= 25i y6- = ?,5.
cleAYqrroi: n.=5; a".
01= 0,3; t, = 0,2;i Ynar

alFolrrua
I,25.

. 6tsllB{

I0-';
e =0,006i p=41 a"=4.

Pesy.rbrarE oqeHrBaHxf,. IJm rprxepa ra pr-
cyHRe nSo6paf,ana qasi:opr rryerlerom qaa{torH ocHoEHoFo rotIa
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Eo

nD-q

IIO aC! aE q Ila

HOpflPOAa r E I nO [ArcrirarbHo-
fy SHrqerua arr c,roBa 'no4ctax-
ruf,i (Alftlop I ) , norJnrattrraf, ryr
nouoqr omcaHrlono aJrolxfira.Pe-
ayJrbtatu arnoll{IMf,tEcttoro oqa-
SrEaJO{A CpeSIOr EAJTTC b C pe3yJrb-

tara!fl SrsyarEtoFo oqeHrBaHun
no ocrlxrnonpara{e arJrcTrq@rofi
PoaJrsauo.npr oroM Ar' orlrcaH-

t,
llII

.!

HOFO arfoFtr.a psCXOiAeHr{n nottt]{ Be HA6DAaJOCb, B AO Elpttfl AAB

Ar.a arrcp{QroB SIlt r LPCIIIDF 6uu ganeqeHu SHatorrgrrbHua pacxox-
lentr. [IpoBepra rce:( aJrnolxrxoB Ha cxHregnpoBarflolr ForocoEou pe -
trenoAo6rox crlrHare noKagara E nparrxqecr]m paBrloqet[ocrb.llosrolry
6oree qtreJrbHo 6urr nIDEap€lGr 6roxn mx./u1m. Orasa^rocr, qro B aJ-
poprrnar( 8II[ r L,PclIm err 6roE{ AaD? our6m nprxepro a 5,?[
cJrl flrsB, a B npeBJrapaexor 8.[Folf$re roJrbro B lr3f, cay'raes.

5. 06cyrgeruc lrayrrra?oB
Pasln6otra aJrro;rrru,, o cenrono B Aeroro, pe6o!e, 6Hra o6yc-

toBJreHa !ar, qro. Bo-rDPEo(, ol!{cat e peqeBoFo cnF}ta.le xoAgIEo aB-
loperpaccxx co ctaqxoHAPHon @3ollHo[ [rt3Hocrl., B roropo, 'flcro
o"!qe{!B B neproAe ocHo8llono toHl tBrrgrca onHttM r{3 naIEneTE)B,
nogBolrJlo noBucrtb BqAeerocrb oqeHxBanxt rlaparbtlxrB peqeBono Tpdri-
m $I ]. Bo-mopc, orosaJrocb, qro 6crt{ ryfl annpoxci]raqxx peqeBo-
Fo cnfEara xo.qerB aBtopaFpcccxf, c casoHnoi pasHocrDD BocrroJrbso -
Batrcr arr(ppnliror {ll}! , "o 

naFrgtpH lFqaBono tlHcarnorJrqarJqre-
ctr B peoyJrbrare oqeHx8alam, B IrEAs cJryqa€B BoAlm cc6fi r6c6xa He-
cra6nruo Bo Bpclrercr [II], qro He conlacyErci c r$arorronxqecrmar

Aenftxr{ [I]. Cacgooarcarxo, np.rrorra xecra6ruu{ocfl{ rg)ercf, I a;r-
rcprr e 8It!! (npr yctonqrBox [croAo oueHrBafl[s). B-rperbxx, rlpo-
ae,qemrrc nlrcoaepeHctsoBalIt'" arnop{fi.a SI'I Be onp&Bqa r c€6R:
BqAemlocrb oqeE(Ba[xr He noEucuacb. B-uerrelnrc. anproprl 6uJIo H.,-
rcHo, c raKoi cseneHH) ro('toctri Heo6xo,qxllo BqAeJf,Tb ocHoEHo[ ToH

,qJri axafl{ae x FrcBosHaB{rHxr peilr{ np{ nouol[l xoaerx aBToperT€ccllx
c cegororon pesHocrbrlr uro6u, xanpruep, nptl pacsosHaBaHrn c,EersTr
BuBOAU O CaMO MOAenl.l, ICrJtDqrlB OUt46Kr MefOAA Bq[eIeHrS OC]TOBHOTC

mxa. llarorer(, rgncfparbHtrf, arroprtlr 6ru orxroH€H r.rs-sa epo Buco-
f,of, rplrAoeutrocrx, a aJrnopr"M, orB{caHHH, E [?],x arropxr LFCAXDji

6rull otruroHeHH no ron rlprqrtte r qro npr npo6Hon IIIDBep[e H$ aecrc-
attr arlrcrx€carx peaJrssarlxn( oHr nprooauJlrit r 6darorrr,r, qe{ arFo-

tr{rra EIID i onru6Kau.
I2I



Panee tir:ro ar{eqeHoi qro fipenrof,eHHHrl B Hacmfi{ei1 pa6orc ar-
lopltT': j!Fj:.rrTc' f,rolx+nra(xef, apex ernopnflioll. B xeu, rcar fi R &, -
rolnti,ia\ gItrT a LIt.|!IDE , orleE{Basle ocHo8Hono roRa npor?BoArrT-
crr no pf,&v ocTa.r,o {.*o( oirix6or x, ft&l( B &'rrrotMrMe LPCAI{DF I a axr'o-
plruer omicaHnof.i u [?,| , n kaqecrae MepH "cxogcraa" yqacrxoB pe-
qeBoro cnlHilrrr cji..{uT cAE nosafl, xrtt i)a3HocTHas ilyrrrgan. 0crooxue
OTrllqrg npeA.i4 t'ir:.1OI'O aJtopltTua OT rpex ynOMrIHyTt{X COCTOIIf I TO,.i,

wro B Heid Bi3rie.':el{u orleHlBa8xe x ttJtaccx(xxamp ToHfuyM, a caM

ttnaccngxftarop flocrFbex no HoBoMy npnutrfly. i{poMe som, I omcar -
Hog aJlnopr"Me rlpfirrexelre rionee [pocTafr B Bhtqt cJMTeJIbHor,, IUIaHe na-
pa6onnqecft afl sx"epnonfltxfl tr I HaxoHeq, crnraJr armpo(clrMl,rpona-rc, r.{o-
qeJrHo aBroperpeccrfi B nporHrenptpoBaffioli,!opMe.

llpruexeare !{o,qerr aBTopenpeccm B nporHTenpl,tpoBaHHon (iDpri,re

S[ec?o MoAeJl[ aBToPrpecc[x noSBoIaeT noBucl,tTb Haqef,Hocrb orIeHI{-
:lafifllr OCiICBHOFO AOHA Sa Cr€I CnraxltBati{f OWmUX BHCOKOqACTOTHHX

rrouroHeHr. !.a.ree sauerru, trro B arroprrue, npeArro:(eHHoM a [?], ra

anfcprrMe lpcArDF peueHxe roHAr)nr npoxsBoAnrcf, nyreu cpaBHexxf, c
nopopo,.! Hop,irpoBaHHon pasHocrHorl (ryHRqm r oBeprrru c1lrHaJre Ha cer-
MeHTe. JHepnxg cfitnaJIa Ha. ceFileHfe He no3Boraer Ha,!,fiHo Eraccxot{-
uxposatb 3Byl([ Ha sBoHKre r Pn)rxxe, Tar( ftar( Ha npofttr{ae JrpoBHIz

sHeprrl Anfi 1,xnoB aBynoB AoBonbHo qacro co8nalaDT l{s-3a pesrfiqHof,
npoMr(ocrx nporgHeceHr{s. no ator xe nlr(a{He 3arpyAHeHo npxHflflre pe-
seluir flo HeHop{xpoJaHHoF pasHocrHo {yxrqrar. HecMorps H{r ee Hop -
vxposanxe, npoBoAqeec, B aJrroplr e, flpearof,ernou r [7], r alno-
pHTMe r,pc,i.xDF , sHaqetlre )pora np{ ftraccu,ixrkaqxfi, raR [oxal]uBa-
or pe3yrbrarH orcnep{MeHrarbnE( xccreAoBaflrfi | npnxoArrcr nepecr -
parBaTb, xoTn r HesHar{lrTe, bHo, He Torbr(o oT q,flftTope K .Alr8aopy, xo
qar(e o1 ojtHori akyclxqeclof, pea[fisaqrx r Apyrofi Arfl oAHoro t{ foro
x(e At{Kropa. ilpr srxx tie lrcnoBrff rraccu{srxarop ofl{caHHoFo aJrtof}rr-
Ma MeHee r(pnrx lelrr a l}aSaeroHxe ftJlaccI{nxarl}tl,t n o::eHnBaH[fi no3Bo-
-,rser o6ofir{cb 6es HopMarrxaanrn pasHocrHofi rpynnuflr,r. .ira gHaqeHrfi

rcp{oAa ocnorrHono roxa, reraEfix B Auana3oHe 2-I5 ncen, paapeoao -
qaf, cnoco6Hocrr, olr{cafiHoro aJrropxtMa paaHa t),I-6,1} n1.

lpyloer,rrtocrr aJrnopxrMa cru4qHBaercf, rg q)yAoelrrcctei kraccr-
,fuxaqru tox,/:riy,,l r{ oreHrBaHlra. jhR npone4exra rraccI.t(fifiaqrn Heo6 -
xoAxrro Nr(f,+l) + K'+E-p+S oneparlxfir rAe f - rficno qacrHrI( aB-
ro(oppenminr, tro KoropuM npnHxuaercf, peruenxe II0]. fua oqemrBators
nept,to.qa des yqera xHleplonfilrr r roppetqrr Heo6xo4rxo: rr onepe -
:ifln Ha Baarre pasHocrefi,2ur(D+1) I p' onepaqntr Ha BBqrcreHre aE-
roropPeraurii. [aparstpoB a8ropertpecc}{x x piAa ocr&ToqHtx oun6olt,



4o.,, onepaqxE Ha BhiqlrcJleHrre pasnocfnoil fpmqxu z ee napa6ofluqe -
cnyro r(oppeK([r0 t.r !m" oneparlrfi Ha nol{cl( M]rH]riryMa. lioarouy rpj,JioeL!-
KOCTb aJiropt4nra paafia Nr(2p+K+4) + K2+ p?+ E + ru.. + 2o. - F + 5
onepartni{ cJror(eHH,I x JnrHor(eHun.

Tpytoeuxocrr{ aJrrop&rrMoB sIF$ t{ triPcAltDF 6es .y.;s161 l4!{,reprroxfi-
iglr n Koppei(ilrr trparcTr{qecxn oluHaKoBH, paBHu lfr(Zp + ar. + 3) +

* p2 + 2n"+ 5 oflepluxii !r ltp]r peaJlbHbo( gnaqeHl.tro( rlap,f,Merpoo r,lexh -
ttte, qer,l rpyAoeMr{ocrb orrflcaHHoro aJrpopr{TMa. 0gHaro pranocrb i,re)Kgy

TpyloelillocTrrl!!{ HesHaw{TeJrbHa.
Oc,raercR orrrrerr4Tb, qro B Hacroflqee Bper!fl &rlrotr'r,r1':.,i Jiclte[ito ,lq-

noJlbgyerc.a Anfi aHaJtrga r pacnognaBan[fi peq[. B raqer:tre np[uepa
Ilpu.Berl,er{ rot i},art, qto BBeqeHrre Hopr"fl,tPoBamrofi qacTofi! or]itoii]roro
TOHa 'rJ KaLiecTBe iIpXgBaI(a B C,lctreMy pACnOsHaBaH9lrI l4l]O,lupotsiilIHi,Ix

c;toa, pa6oraorqlm 6ea no;l,cTpofrl{ [o.q nrl([opa, rio:]"rct,iir-: r i:.;rJi:lri{rb
H&Ile,fiHocrb pacnoaHaBaxr,t"q ilpuMepno aa 4/,.

Tarcau o6pasoM, npeg.rlo)fiermurfi B Hacrornqeil pa6o'r' : ,?-'t1optlTrd no

cfiirBHeH}tn c [3EeclrHIrMI4 aHBJIOra,vu noSBoIrIeT IIpN ..re3Hil.'itr,re^[bti0i.{ y8e-
,In'.relEal,t rpygoeMKocTx IIoBHcuTb H4[,efiHocTb orleH]lBaHr[r! Ilep?lo"lla o,rHoti-
HOrg TOHa 3a CqeT WeHbUreHilf, rrpnMepHo 6 4r4 pasa qrcJra omn6or
*l4gglrpnrauun toa/rrr.vu.
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