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IJ :axltto.rci-rlitt \,rbr up].r]lor].lr\1 pe:ryJn)r'alr)r r,rlJr\Ie HCIru{tt (B T'etteHt.tu c\''foK)
Tolior] t1 rrauplireturii illlrrNroti, oSpalirorli rr itr,.rrenoii uoc:tr-.i1oBalle.u)ni:)c'rct"I JIO Il
rIOCIe I(O\'IIIelICt1LIl.lH il.rlrl YIIO\ITIIIVTOI'O 13blllle CTe KOJiL]lOl'O 3LlIlOjIti. 3l't,
pe3yJIb'fa'ubI Iiailrrl.ulro Irorill3LrBaK)'r, 1r'r'() .rl.l1fl ),iloB,rle i'riopH'r'cJrt,Hoi:f

cl{Nt\{e]'pl{3auL{t{ /,1ocTa'l'oLIll():l1lYX o;1iio(lla-rHl;lX KoNlllcllCit'l'oilou.
(-'ooT'ltt-lttICMrfi i{.xti 6l,tc'r'3rttt ti irr,r.iH{,rciilrir :iil}i}{rct[:ltt;c'l'ri.i 'i'or{oI} I{

rtrtrrprrrilelrr.ii:i'[pex{ia:noii olrc'r'c}rrrr or'l]crirrllncr} Koi}rrrerrcit'i'{}lloi}
Ilvcri,. jJ-rrfl onpejieJieunoc'n.l, n 'rl)cx(i;a3noii cHCle\1e yclalron,reno ;i{ti&

o.rir ro(|la3r r blx Ko r\l treHCalopir. / (;rir Br,rLrrir.,rle r rfr Ir ( o rtcr I r1nair l.r, ) :rtta,l e tt ntr

Bht6palrltr)tx lraN{r{ l(pri'fepncr (riiinoN}rrrrNi. :)r'o eN,Iu.,n{ r'vilr,r Lrprt\,t{)ii. o6pii'i'tiilii tr

Hy,'rcuot:i ltocJlcilollat cJrblroc'i-e ii 'r'olion) ilpn ItpoLr Jllolti;ubrx 'illattettilrlx
peaKTaHCOR 'r1'lrr I{oNlIre}tcalTopoB rleo6xo,fln\,ro olrpe/lLrilliTb To1il.{ lJ HaIlprl),I(elIHtl u

(1)

(2)

T'pexd)a:lFror.-r g1.1s1's\'re , tl lla6olilx [ 10, I I 1 oSoc]roBau c"rre.lyrolttHt"l ll.1;( 'i'rt{\
3aBI4CI4NiOC t'Cl1:

[J)k)(x,,xr) * qll,) + b!')r, + t',,r,)*, + d!:,)*,*,
1 + crx, + [3x, + yxr.xr '

),t o',k'+blf r, +''jf,'.r +d,'k,'x,.\,l\'')(r w \: /i/ . ". - .. . ..'tt \/!rrrrr' l+cfrr +Pr,+yrrrz i

r/re k: ,,ntr, AF* KoJ'u{qecllro y3JroB Tpex4la3noi.i cacreMbr n= A, B, C * uHAexcli

q)a'rsr . H cI, p, y.a',,:i ,', . b,',,r,,'. ,:,:',,', d,',,u,,', cr','',,', l'r'^,,'. ,',^,', d,'',,t - KoHCTailrbr,3aBIrcr{tut{e

or rrr.rcer /r, I(o:$dlullr.ieHTbr g, F n y B Bbrpa)r(eHulr Halrpfl)t{eHLr.[ 14 ToKa ,BJ'Iflerc.f,

oI(r4HaKoBbrM [nfl BCex BerBeil cHCTeMF,r. Bce KoHCTaHTbI flBJlg]orc.s

KOMIIJIQKCHE IMH rIHCnaMn.

Oupe4e,reuae KoHCTaHT o, 0, y, at,,o',, ,", ,1,'.':,t, BblrorlHflercf, B peanbHoN'I

nnacru'ra5e BpeMei{u. B cra.ny roro, LITo .rr,.r, nocrorlFluo r43N4eI{rIrcTCr BbIAerTI4M a3

MHolKec'rBa LIX :Ha.{eHrafi coNIb rlonapHo JrliHeiiHo*He3ats}4cr4N,Iblx ua6opoe
()i-a
[rr.,. Jz ,] s = t, / 11 II-J\1eprt\,r 11\,1

it,' r r'l()i\lj l^, /t:1,\- r r Hilllpr)Keil Hrr

,','1, t , ;--;
U",,u , ., /i = l. -\' . ilpeitiro-iral'atcNi. Lrlo rJapirull,\'e\lbrc pcSt('flluct:t ptt3\1oii{cHi;I tJ

,eKo'l-opbrx rrcr*rx c ,oNlepii\r1 p 11 ,1. orllliiilr(oribr\iri .rr.r, Ficc\ t i 7. .llL.iac .L,'tri

o[pei1eJteHL]r I(or{cra}ir o", [}, y, ,,',,i,',. "' , ,l'^,, rtr'r)6xoiu.IN-to pcttttt't'b A cLlcl'eN{

JlHHeiilrbtx ypl-rntrerlru 7-ro Ilollrrilt(a, ojlrla rr'.t Kolopbl\ ilor(a:liltli1 tuIil(L- lln-rl

rleKoTolloi'o roxa 1,f 
r' 

.
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tk\il, ,,
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v

itr),t] ) I

t(k)
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:

j\k)
t n.) l

(3)

Atta.riot ii.ilro, r\IO)iilr() IIirli'l'ri l(0)(ij()11rlilcrt'r-br Lr'l,,' , b,',,u,) , c',,t',), , (1,',,i' .

1 ti'i'(l - oU;'l ) ,i1'(t -- pr,lil ; ri/i ,rl'l'(l
I rl!'(1- o.U,:^r,) ,11'(t - Jlt,,"i*]r1 r.]; .r,.,, 11

- yLr:'.,,)

- yu ,\l'3 r)

(k)0
t lk\
L)

tk)(",, 
,

U,:],
U!,n1, .(4)

1 xl'l) l,) xi ] r:,li(1 - y LI,t,ol,.) ) lrl,','','

ltl. D.'^'. c'A'. (l.it'' rr:i (,"r)

ll'(t- a"ul,rl*) ,\,1(1 -p L' ,','",,) xii ,,,ii 'r(k)

Onpc.lelcnHc rioHc'rail'I ,,','l , b,',,'" , ct,,:'', , (1.,'t ,,' t1:j (,"r ) I { E 
'] 

I]JI,] C'IC ,1

ejll'lLIClllle Hlio llo-l\'io)lillt)t\1. /{crYrc'rnt.t le,-urrro, nLrp,t)rieur{l (2) lljtirroxoB vir(e
no-:I\iLIe IILI, llo3'ro\{Y liollc'llltl'lbl ,l',,1',,' ^ b,',,',,' . ,',,\,,. ,l ,', ,, i\lol \ I Jl,i I i, liaiirl(r'itt,t l'1:l

.lal(olloR linpxro(ta 5e: pcuer{nr cuc'r'L-i\1 t'paetrerrurir. ito ilJrloptl'r\t tix
orlpeIe"lctllIrl tJ o6ttlelt ctJtYtr'-rc IIllou Jnojirrttorr -r'pcriita:rroli ctic-i,.j\,ri,t rlcclio,rl)t(r)
,vc,'loIillt1't'cli. lzlcttO-rlb:lotilltiHC (;:l). il0 Haitct\t\,\ilctillto, pLl,lVr\ltii.-Lij lui)'t.,jpt{Ll.l.LIBii
\ cJ r o)r(rJ L'r I ti to aJ It'oll tlt'\,r a,

l)'lHlelnlt, LI]'o ciroplrnutr,no, nbiparr{enLrr (l) u (2) lrs;rxrt)'i'cir rolrnr,rNrr{ n roi\r
CN4blC.le. LIl O 'l'OI(11 lI IIt'lllllrl)'l(CllIJrl. BI)lLIl'lCiieitllble IIO IIli\'1, COililajtlillol' C

ToLIlloC'tblo \'Iiltulltll{oiI alllt.t(}tlte'rnrtn C'toKa\1r,r H }tartprl)i(errHrr\,1l.t. IltrrLi}lcilCIlHbl\,trj
ii3 vpanLrcur,rri iillpxlo(;a. Ojtnatto, rlllorlc;l\/1)a ti,lNrepeuuL:r rlli rrpar\.ntlie l.aliioila.
Llro Kailiiloe lIoISoc :lllaqclil{e Jt ,, 12., I43\Ieprlercit. goo6u(e t'()goprI, tt]lI1 fIOBoNi

3rraLrelrur,t rra|py3ori rpex(;a'trroil clrc'relrr,t. oonpeHrerlLrLtc cpc.;{ct'r;ii l1,J\1r:penl{ii
Ilo3BO,ltlKil Ollpe,i(cill'rl ltcr.rcl'\'BroirlLie :lrr[rLrcllitr|l'ol(oB I.t ilaIprirlicrrrrir 5u-?.00 pa I
ll CCtiVll,riY l1 \1 I)l :lllJlfC llild.rtllO,liil'll0l\i, tt'l O 'lii Bpr:\l)1 , iii:t;6',(). Lllt,r()L' L.r)l

llo-il)'qclit'iri ce \'tI1 llollalllto .lHitteittto-He3alit,lciJ\rt,tt rttiSOl)()B Iliifp\ tii(il NIeIlflio'Icrl
HecYule ct'tJcitlro. '1'eHl uc \tcrrcc. l.tllitic :) I'11 tix n.li\'lcrrcutiji irepeBoilnt,
troolllolllellllrl (l), (2) B Ilil:jpuJ ttpn6,ttt;r;ctirri,r\. !r't'o, Ll ctjoto oLicl)t'.'(r,. tl,c0)cr
oLICI{tili t1x I io'n toc'l'1,1 ,

E I po *cllra'r'oLl rrorrrr crlo'nroruelr lr li

l,t,!',), ) ,1"] (1 L/



'.J)'1.,,rr..,r',

ilrrc. 2" (\elra .rt,rrr oilcuKri lorrnoc'rri coo rnoureurir:i ( I )-(l)
tl'l'pcx(Ila3noii rtciu.l, upejlc'I'arn"rrcniroii ua pi,rc. j'IOiiu r1 rliriprTiierir.lii

BeTBer."r orrpellcJlrr.rtl.Icb ilB\1Nt11 ct]oco6ai\1r.r: Lr:l :taKOIIoB I(r.rpr|o$ai ('r'oLnIl,["] pacrte'r'
'r'pc.x(la3l1or."i rtLrrrH -- crrocoS l) rr rr: coo'r'lrorucrrriH (l)-(2) - crroctl6 2.

BBeAev B paccMorper{He t}ynxuuu g,(x,,rr) = {i;o,t(r,,x.) wtu IJlr,,'(x,,rr)] ;

k =1Ar ; I =7,2- Hontep cuocoSa BbltlricreHLTfl. 14 o'l'iiocll'reJlbHyro uolperxHoo'r'b

e(x,,x, ) lrx nntuucreunfi pa3r[aIHL,IMl{ clocodavw:

(o)

r;(.r' ..r' ) l'*'t',.t ' -!J t''''' li ,,,r' .( {\ ..\ )

()niarircr,r .ria"r1ee <crrocoS ?>>. Paccuo'1'll{.1Nr ucr(orop\'ro \1oilc,rL LIOile,iicrur.ix

Harpy3ox Bo BpeMeHa. flycrl rJexoropa,
Ha'py3Ka uMeer B MOMeHT BpeMeHu F=t. :(t)

MOAynb KOMtTJTeKCHOtO COilpO'rI4llJleril{rl

Zo = Za(ro) = lZt)l (crra, puc. 3), Aa,ree :ra
BeIULIHHa I43MeH.flercr{ BO BpeMeHI4,

rip14Hr.rN{af, rrocJrel[oBarerrbHo clyvaitulre,
HO OrpaHillreHHble CBepXy t4 CHti3y

3Hariel{i4r ,, =lz1t,)1, ,r, 23, ..,2s, Q > 7 ,

;((r)
D-rrL !': :(4 )

ttl0 t

BO Bper\/teHrlPnc. 3 I4:neuesue Harpy:rKrr
fipu 3roM o6osHaqu\,r

Dz =yff{Vr* rrl}
LIepe3

HesaBacrilao or ugraeueualr Harpy3or( B HeroropEre NloMeFrrbl epeMeHi.{

c:ryuafrHo eri6pauHnre rJ3 Ha6opa NroN,rerJ'i'oB BpeMeirrr tt,, (.O.tt.-Q) 6ylerr
I43MeH.f,Tb Jr v xt tai<, ulo6bi flonyquTb ceMb rlortapHo lugefruo I]e3aBIrcI4MbIX

rl)-Ha6opoe {r,.,,, ^'r., } s = l. 7 , ueo6xoAr.imux AJIE oripeAeneHlIfl KoTICTaHT

n I/., ,rA)o..0.y. n',,1.,',^-.." d,.:: . 3anhLrreM ypaBHeHhfl (3)-(4) r.r onpeAenilM BCe KoHCraHrbI.
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BK,rirolras v o:,u1, b:'), ,',:'), ,J,to). fairee ro coorHorrreHlrflM (1)-(2) HaliAena

gr(x,,rr).
ilttx o[peAenei]Hfl 91 (x1 , x, ) , KaK y)r(e orMeqaJlocb, Aocraror.IHo

riocnoill,:roRil'rbcr vpilBlrcurllr\,u.r Iirrpri'o(ra. i 1o )'ro\r\ lll.r,uerlrrrue oilpel(e,lerrr.iL'
e(x,,xr).re Bbr3brBaer upoS;rena. Ogrroxparr{oe BbrrrucJrer-rr4e e(x,,xr) e cuny
c,ryuaiiuocru Harpy3oK He Aaer aAexna'rHofr xapaKTeplrcrr4Kr4 Tor{Hocru
cooT rroureur4ff (l )-(2). O.4uaxo, B BbrrIHCrrr.{reJrbHoM 3KCIrepHMeHre Mo}I{Ho

BbrrroJrHHTb MHoroKparHoe Bbrtll{creHr4e e(x, , x, ) (uanpfiMep, I 05 pa3) c

nocneAyloulr4M ycpeAr{er{r4eM pe3y,'rbrara v no.nyqeHrreM cpeAHeKBa4parauuoti
rrorpeuHocrr.r. HlteHuo raxoii rroAxon no3BoiruJr HaM rtorylll4r]b cBfi3b

AHHaMr4qeeKHX xapaKTepLrcurK Halpy3r(r.{ (dlaxlrauecru, 3To BeJII,rqHHa Dr) c

rorperuHooTbto coorHorueuur.i ( 1)-(2). 3la 3aBr4cHMocrn npeACraBrIeHbI Ha

pr4cyirKax 4-6 nI^' Ha rot(ots tn,,.rs.r, Harlpfl)r{euvfr, eR,l.r!.r.., Anf pa3nl4qHbix Dz u lttfl.
pa3nI4rlFII,IX .rt I'I .tr .

l4urepec [peAcraB,r]fler v cpeA]ree 3]IaLIeHHe Ilorperu]tocrt4

lpuBeAeHoe n ra6rnqel o'rAenbHo A,T, ToKoB tR,us.r I{ Hartprl)r{esvi tR,r,/s,..,,

c
"l(l/\',

f=" R,1/.t

Ta6luua 1. IlorpeirtFrocr-r] coolHoureuufr (1

Dz617=-,l00o/o.
7.-0

)-(2) npia pa3Ati.rubIX ypoBFllr.f,x

clz

dz,"/o

0 05 i

€ o.,,r., ,% 3,36'10'8 1.26 2,51

E nn,s.r.' ,o/o l lg t0 r0 1.53 3.04
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Pr.rc. 6 3asucuuoclu cpe.qrr14\ not'peLUitocreil tn.tzs.r rr tn.t,,,.r,, o'r'3Ha.re rtuii peat(TuBtioc rn x1,Jt:r, t-lpH

,1- _ 1 0./-uz-t/\).

HccJreAosaHr.ie roqr{ocrr.{ coorHourerrnr4 ( 1 )-(2) rroKa3hIRaior, LITo oHa

clIIIbHO 3aBUCUT OT TOI'O, Ha Cr(OJ.IL'KO B llpOUeCCe 143\4epeHl,ift H3L,IeH-[[OTC'

Be,rIHHr4Ilrrr Ha|py30x. Kax vlr(e o]'N{earaJrocb. coBpeN4eHHbre cpe,ltc'I'Ba i,l3MepeHpiii

no3BoJ.lrltoT BbIIIOJ'ltfrIUrr I43NlepeHLle leiiCTyBrOUlt{X 3FIaLICHL{/l rOKOll t\

Franpfl)Kelil4k, a c Hr4MH H BerrHLrHH Frafpy3ot{, c qacToToi{ Ao 200 pa: B ceKyHAy.
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1,2

CooreerCTBeHHo, oIIeHKa BpeMeHn Anf, B0ero IIIIKIIa I43MepeHI4it, geoSxoAi{Moro

Anfl o1lpeAelreFrnfl KOHCTaHT - 0.1 cex. Mnt [peAIonafaeM AaJlee' qTO 3a 3TO BpeMq

Harpy3Kr4 He H3MeHflroTCr{ Solee LI*M Ha l%. 3ro AorIyUleHI{e FIe llCl{JIIOLIaeT y'le'r

pe3Ko r{3MeurlroUli{xcfl Harpy3oK dra,,, HaIIpI4Mep, BKJI}oLIeHnfl MoUlHoro

o4uo$a:Hofo rroTpesnrefl,I - [,[aBr{Illuoii [eLII4, llpii nrranJ]eHl{li raxoti cl4TyaIJVI4

anropHTM otrpeAeIIeHlrfl 1{OHCTai{T cTapTyeT 3aHoBo' (Daxtuueciclt' rlp14l{flToe

Aotryuleulie l{cKIroLIaeT BecbNla MaJIOBeporiTHble, flo FlauleMy N4FIeIIH}O' pe}KI{Mbl'

[pI4KoTopblxMouHbIeHaI.py3KHMtIofoKpaTIIoI]KJIioqarOTc,II4BhIKJltoLIaioTCqC
qacroroir 10 fu.

PaCcntOrp9HFIafl HaMu TecToBarI CXeMa CoAep)KfIT Ilce xapal{TepHble

3IIeMeHTbr rpex$a3Hblx CI4cTeM' flo pe:yllbraTaM IipoBeAeHFIoro I4cCJIgAoBaHI/,

Moll(FIo CAeJlaTb BbIBoA o ToM, r{To IlpH Hc[oJrlb3otsaHl414 ooBpeNIeHHbIe

r{3MepIT9IIbHblx cpeAcTB AoOTll]I(I4Mari B9JIHTI11Ha CpeAHeit oTHoQIITe'[luofr

rotpeurHocrr4 ooorHorueHl4fr (1)-(2) coc'faBl4r (3-5)%, LIro llrorlHe Aorycrl4Mo B

nHlKeHepHot'i nParrHre'
M tt ot'o qeJI eBafl o III'u M u :]t-l ti I'I f{

Bocno:rs:yeMes Me.roAoM cr4MMe'rpLILiLIbIX cocraBJTtiou't,4x [1 0- 1 1 ], I' 1 4- 1 5-]'

pa:ro>xlnr 3Be3Ay roKoB 1l^'(r, ,*r), i'li'(x,,xr), /,:1'(x,,x,) npoa:nolnuorl k'oit'

Hafpy3Kh Ha

(r.rH4exc - 0)
cyMMy npauoi'i (nnAexc - 1), o6parHoff (nrrteKc - 2) ra uyleBotl

lloAc'ranuu n (5) Bblpa)lienur

Harpy3KH. Itar< He cJloll(Ho BliAerb,

rocJleAoBa'reli,uocrefr 6yly liMeTb

(ra:nmx roKoB:

II O CJIeAOB are;ri'H O Creli'

[1]^'(r.x,)l I t

l;l^ ,r,,r,t 1=ln'
I i,^ ,r,.r,,1 [,
lr

1 ll [],^'(r,.x,) I ]nll -.1 L1a tlll;,-'(t,.r,)1.o=e.'\ (5)

,,' I I I l *'(r,,.r,)]JL

(2) Arq $a:Hux loKoB paccNlarpueaeN{oil

Bbrpa)Kel-llltl AJlrl aMnJlHTy.[ cuMMerpHqHbix

'ry )i(e crpyKrypy, qro i'i BblpalKerll4.f, Eltfl'

l;f )(x, ,*r) = 4') + Ltlr ) x,+ tl ilrd dll]r,r, (6)

Kouctaurrt ot,l,i,ot, b';.',,'", r1.1,,,;,'",

1+ci-r, +[Jx, +Yx\xZ

d,",,;r' , BxoAtllllie e (6), Ivlolyr 5i'ttl' rerKo

O[peAenelfbt IIo I43BeC'II]6IM KoHCTaHTaN'I, iIXOA'iUII4M R BbIpaXeHU'l 4lX ila:urtX

TOKOB 14 I{e [pr4BOAsTCr 3AeCb ToilEKo Anf Kpa'fl(ocTl1 ll3JlOX{eHHA' 'fo ecTb Anfl

[poI43ROJ.1E'HbIX X\ ,I X2 aM[nHTyAEI TOI(OB CH\4MeTpHqI]bIx coa'faBJlflIoulux nroSoii

rpex(ta:noi.r uarpy3Kir HrII'1 lto6oro rpexcpa:nofo I4CTOTIHI4I{a n rpex$agsoil uellH

npOU3BonlnOit CJIO)KIIOCTI4 MOpyT Sltri' BblrlI4CIeHbI 3a 6 KOMIJIei(CHbIx

ymHOlteUUti, 1 XOITUI.KAIIOe /IeneHlle W 5 XOt'ltt:teKCLII)IX C:lOxtcUUt't Kall(Aafl'



L3

flocne4yroulue aMunprryAbr 6ylyr BbrLrrlcir.srr,cfl errle 6rrcrpee, TaK KaK

3HaMerrarenb y BCex Bbrpa)r(eHwrt odl:].uit.
Ouenr4Ho, qro aHaJroru{rrHoe paccy}KAeHne Mox(Ho rrpoRecrpi t4 Anfl

aMnnI4TyA cHMMerpr{irHbrx eocraBlr.rriou{ux uanpxx<eunii. Auu:rzry4u
cHMMerpI{qnErx cocraBJ'Ifloulax N4ofyr 6r,trn 14crtonb3oBaI]bI ilrIfl BbIrIHCreHI4.f,

Kpr{Tepr{eB orrr{MaJ'IbHoc'fr4, B ua.la;re Frac'ro.qulelr c'rallli B KaliecrBe KpHTepI4eB

orrrr4MaJTbHocrrr 5u,ra npeAnoxer{br aMnJTlrryAbr npxlrofr, odparuofi r uyreeofr
[ocJ'reAoBareJrbHocreit roxoB Harpy3ox lpexcfa:uoli cerr4, Ilprz :rol,r aM[nL{TyAa

nprntofr rtocJ'reAoi]aleJlbnocrfl N,raKCr,lMr43L{p),ercfl, a aMrlJ'rHTyAbI o6parHoii 11.

uy;renoli nocrleAotsare;rnuoc'refr Mrir{r4M}l3Hprorcrr. IJln 'far(!4x KpLrrepHeB

MHoroueJTeBa-fl 3ailaua cr{MMerpr.i3 alluu rpexcp a:uofr cera raM eer BxA :

( t::, . .,) 'f =rfli,'^'t* ",)l I -,..-+min,'[fi' \'/
1,.= 5

/, = f l/)o ' (^., , x, ;l --;---+ rn in.,-|
k=l
/r=5

r:Tl/rt'r1r. I

" 
r L-l'u r"1r 'Y2 )l ,; -+ ''t'n '

li-l

(7)

Orl.le'ruant raKli{e, Lrro Mbr He HCLIep[arr.I Beeb 3a]rac Ro3Mo]r(Hofo ycr(opeHl,I.fl

Bblril4c,rreH!{.f, KplrrepfleB, {er.rcrnurerb}ro, cJraraeNllle cyN,rM B (7) uMe}oT

oAHHaKoByro OTpyKType v ilnfl. Hux TaKx{e Mofyr 6lrrr, oAHoKpaTHo [onyqeHbl
BbIpa)KeHHfl, He COAep)I{a1I|He eyN,tM, ri1'o ltollon]:il4TeJIbHO B HeCKOIIbKO pa3

yC KOpI4T Bl,Ii{14CIe HUr{,

Moryr 5urr, npeAnolKeHbr !i llpyrne Kpr4repur4. 3lecr MbI xorl4M tloKa3arh,
Lrro,d,'lafoAapfl 000THo[]eHr4rrN{ (i)-(2) ilErrrr4olrer{ue (crpofo foBopfl, oueHl{Bai{ae)
KpurepueB Bbrrrornflerefl qpe3BhrlraiiHo dsrcrpo r4 3ara.Ia (7) Mor(er 6ttlt pelxeHa

B peanE,HoM Maciurade llpen4eHu, XaparcrepHoe quclo BbILIi4cJrIeHI4fr KparepfleB
HeoSxo/luMoe ArrI yAoBnerBopurenE,Horo perueHr4r 3aAar{Li ri{[a (7) no FIau]eMy

orrbrry oocraBiTflel 105, flpn 103 onepalluxx c [rraBarcueli "ro.,rKoil, c H36].ITKoM

AOCTATOqHbTX A,Tfi OUeLrr4BaHAfl KpHTepHeB B (7) r0Jlyqaervl, LrrO /lJltl peueur/.x (7)

AocraroLruo 108 otrepaunri c rtJrar]arcLqeu 'r'o,-tr<ofr. C"rieaoBareJrI)rIo, npoqecoop c

rpori3Bol(HreribHocrbto 24I-nra$rona (Core 2 I)uo, 2006 r.) peruul 3aAaqy (7) :a
Aecrrbie Aonr.r cei(yHAbr (c yuelol,r <ovreAJIeHlII,IX)) onepauuir BBoAo*llblroxa).

Taxull o6pa:ou, r,ru, d;laloAapfl ( I )-(2), ronyqunl4 Bo3Mo)r(HocrE, peruarl,
3aAarry (l) B pearbr{oN,{ Maclrra6e BpeN,teHI4. Ocralact, orl{aKo, He

paccMorpeuuofr 3aila-ua o[pe.qener{r4fl Har{ryqu]r4x Mecr pa3MeueHna o4uo(ta3Hr,IX
ycrpoficrB r{oM[eHcaqr.ru, Peureune :Tofr 3aAaqu He [peAiloJlaraercrt BI,InoIIHflTb B

peanbHoM Mac[J'ra6e BpeMel{ra. ilyclr, KoMrrerrcnpyrouae ycrpoficlBa l]axoA.f,Tor{ B
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BerBrx p v q,flo runuquoMy rpa$rr<y (Ha6opy T'HIlI4rIHbix lpacltttnon) cyrounoil
3arpy3Krr rpexrfasuoil crlcreMbr AJrrr Kar(Aoro N{oMeHTa BpeMe}IH, I4MercureroQq B

rpaSnxe Hatpy3r{r{, pemaercrl 3a/raria (7). f[a.nee troryLIeHI]LIe N4aHI4MarIbHbIe

3HaqeHnfl r(pnTepries f,, J) W .fc,, ycpeAFlflroTcrl llo BpeMeHII H cKIIaAbIBaloTC.f,.

Taxrara oSpa:ol,r, [onyqaeM ,f',.n,,.(p,Q) , J'2.,,,.,(p,q), .fr.,,,,,(p,c]); tra,tee p u q

o trp eAen.f, rorcrl ].I3 peiue]r wfl 3an.allvl

(B)

BbrroJrLlfleNtoro raK)Ke c roMotqbto I\CSA U-14), 111-221,3at4aqa (8)

xapaKrepr.r3yerca 3naquTeJruuo 6o;rrureu rpyloeMKocrblo B cpaBFIeHHI't c (7), uro,
oAHaKO, KAI{ yI{e O',IMeqa,'l00b, I{e I4Mee'f llpHHrll{lll4aJlbHofo 3HaLIeHH.[.

PaccuolptrH,t AaJIee [pp1MeFIeH14e sToro IIo4xoAa An, CI4MMeTpH3aUVvI

pelKHMa pa6orrr rpexdta:uoi.i ceru peanb]{oro reXHrlLIeCKoro o6texla.
Pe:y,rular rrpI{McrleHLIrI otlucaHIIoro lroAxoAa

B c,relyrouleM pa3AeJle Mbr rro[onb3yeM [p[BeAeHHbIe Br,llue BbIpa]KeHI{fl

Anfl olrl{MI43auuu Hecda:raucupoBaHt{bre crlc'feMbl ftI4TaHi4-[ crel{oJIbHofo 3aBoAa,

yflpo[IeHHafl cxeMa i(oroporo rrpeAcTaBrreHa Ha pHC.1 . J'ax KaK ilLI'rauI4e Bcefo

3aBOAa OCyrq9C'fRJrfleTCrl oT r.py11ilh] AocTaTorIHo N4OIItFIbIX 'r'paHC{rOpMa'fopoB,

Mo)i(Ho c.rl,ITarb, LITo 'lpaHc4lopMa"I'opI)I, [i,ITaiou]ue o.{Hoq)a3Hble rteLII{

troAKruoqeHbl K iur4rraM SecKoHe.rHoia MoLuHoe'I'14. ['eruertne (8) Anx t(a)l{Aoro

rpaHccfopMaropo13 i{3 AaJro .{J1fl HaHJryLrurefo pa3MeuleHnE KoNIIIeHcl{py}ou{lix

ycrpolicrB Berea, r{oMepa r{oroprrrx cBe.{e}{r,r n laSlnuy 2. PeuretlHe :aaauia (B)

BbrrroJrlH-tlJIo c b rlo cyroqHr IM rp a(ta r<arr,r 3arpy3 KH o 6 opyaon atttr'
Ta6,rraqa 2. @ aslr H ar{Jlyrnuero p ac[oJl o]I(eH trfl KoMil eHoaropo B

1'1 7'2 "f3 T4 1'5

)fr tDa:a B rDa:a B @a:la A Oa:a A Qa:a A
l(z 0a:a C Oa:a C Oasa C tDa'ra B (Dasa B

fpa(lurcrl cyroqHoro r43MeHennt cpa:nr>rX llanpflxreiluii, Tot(otl u tl,iouuocreii

AJrfl Kalr{Aoro u3 r'panc$opNra'ropoB Ao KoN{tleHcatltltt IIpeACTaBJleubt s T'adnrlue 3,

Kax MF,I Ntox(eM Rr4/Je'fb, trolracoBbre naIipfl)t(eHI,trt ,bu, Ilti4l{ pa3JlrJqa}orc,

He3HaLIHTeJIbt-to, cDasHbte 'tor{r,t, Hailpo't-I4B, cI4JtbFIo pa:JlnLIalo'rc.g i43*3a

uec6alaHcr4poBaliHofr narpyeru (tas, rtoJTt{bre Mo[tHoc'rra (la: TaK]tie pa3rlliqa]orcrl.

Ha pr4c .1 rpellcraBJleHbr aMrJruryAbr nplr,tofr, o6palnoil u Hylenofi
locneAoBareJrbHoereil Ha ruuHax rpaHccfopN{aropoe'1'1-T5, Kax Nto}l{Ho BI{AerE,,

I t, = -----+ tt'tilt,

1; = -1-,,,in,|./rrl1r 
t,4

I l', . - ---------+ rnin,
[.'u rrr',' l).,t
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aM[nr{Tyllbt oSparHoi4 H tryneBorl fiocJrellol]areJlbr-rocrti cocraBJ'rr]o'i' oKono 40%0

or aMrlr I4TyAbr rlp.fl Moii n o c,'IeAo B aTerTb I Io cTH,

c) 6)

*.1,.--, -

-t
,*[ ,/ l\/r^\
nV\

l'lrc" 7 Avnlllrl,gbr npfl\Ioii. o6parHoir H H\,rrcsoi.i rroc"'re,iloBarcnblioc'teii lja IIIIluax
Tparrc(bopN4aropoB'l'1 -'1 5 Io tiot\,IneHcaul{H,

Ta6luua 3, (Dasririe Harrprl)rierrnr, Tor(il ra MoulHoc'ru Ha iIlI4LIax rpaHc$opMaropoB
'I1 -T5 Ao KoMreHcauIIr4

T. -).tJ I
I'{anpxxre}rnr rha3 (B)

1Io,nHrre MoIr{r1oc'f ii c|la3 (BA)

Axlu euL,te Mou llioe'r'I4

-j r ,-.-12 
-10

r--- 0assB'**-OaraC

I

l

Qaga A r-

I

24,a.aca 24.ruca

''il - 
-' l'l11_ I l_

il*---T----1**-l
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Pe:ylura'rtt oIITHMI{3arlr.ir4, BKrrroLIaroultle rraflpfl]KeHL{f , T.ot(H rIoJrHbre
MolUFlooru Qa: rtpeAcTaRrellbl n'l'a6luue 4. Conoc'ranJrflfl la6launr 3 u 4, MolnHo
cAeJlaTb TOJII-,KO KaLIe0TBelutoul ubtnoA o'uo\,1, LIl'O aNlnJrHTyAbt uanpflit(eltufi, loxot:
H MoulHoc'reii Sa: eraJTr4 6rir>ne Apyr. K Apyry. O5-nexrarHyro xapaKTepncrnKy
c[iMMeTpHr{ lio w I1ocJ,re KoMNryraui{H lla}or AaIf HL,re, ftpeACTaBIreHFrbIe Ha
pl4cyHKax'7 uB.I{a:rr.ix pl4cyHrax [peAc'rarrrerrbr aMnnuryAr,r rrpalloi.t, o6paruou
14 HyneBofi noc.ne/loBareJIbl'iocreir Ao u nocJre Koppexqau. Kar< i\{oxiro BHAerb,
AonI4 o6parnoil v nyleeofr flocr'IeAoBare-rrr,Hocrefi rtocre KoMueHcaur4r.r
3Harlhrerbrio yMeHbIIrI4rrI4cb Ha BCeM rrHTepBaJle 3l(ctrnyararJwLt (24 uaca).

EcrectneuHo, rl'ro uolnoir KoN{rrer{cau[r4 o6paruoir Ll Hyrreeon
[oereAoBarerlbHoeleii no.nyLII4Tf] rle yAaJrocr,, flpr.lul.rua 3Toro B'to\,I, rn'o B o6ulenr
CJ'Iyqae, HeBO3N4O)l{HO BbInOJIIIHTL, CtlMMe'fpl,t3aUi4to Uec6al iiuCt.rpOeauuOti
rpex$a:rroia eracreMbr roJTbi{o AByMf, oiiHodla3HbrMH KoN{ne}rcaur4oHFrsrMu
ycrpoirclBa\tu. Bo-elopurx, r{aK h4br yrroMHHaJI14 tsEILUe, UN{ee',f MeCTO

yql4TblBaeMafl I-IaMI4 rIOl'petr]Hocrtro Il3MepeHtrtr r{3*3a HenpepbluHot'o r4:lMeFreHl{rr

Ha|py3i(H.
Ha pl4c. I [peAc'raBrei]o u3Mel{eHr4e peaKTmBuoro corrporl4B JreLrvrfl

KoMreHoa'ropoB Bo BpeMeH[i. I(arc N.{o}r{Ho Br.rAerr], xapaKTep H3MeHeHr,r{ Bo
BpeMei{14 I43MeHeHI{e peaKTr4rlr{ofo collpoTliBJiet-rr4.q KoM[eHcaTopoB cylueaTBeH]Jo
oT,THLIaercrI oT xapaKTepa H3N4eHeHurI llo BpeNIeI{f't (ra:ur,rx ToKoB tI Ha[pfl]r{euuii.
3ro o6:nxcHrrercri'reM, Lrro B Ha[reM rtoAxoAe K cHMMerpn3aL\LIu ylir{TbrBarora.fl He

TOrrbKo aNtrurirryAbl ToKoB, Ho H ax t]1asr,i,



17

Ta6nraua 4. (ra:Hrre Ha[psx{eHr4r{, ToKr4 r4 Mou]Hocrr4 Ha runHax rpaucQopMaropoB
-f 1-T5 nocJle r(oMrreHcartHH

'fa6,rnua, 5 Cpe4Hr4e 3Haqer{r.Irr or}ro[reiflu 16/l t lJ,o 14 frocre KoN4rreHcar{Llri

24 qaca 24 qaca 24.raca

T1 1-2 't'3 't.1 T5

/{o riorlnencarlru 0.159 0.rt5 0.074 0.r45 0,3 BB

lloc,re
KOI\t Ier]cauH H

Iic r tlti t ilr\li.l JilLirlrr

\lCC i r)i ir), !i,)iiiu i I i.iri
0,142 0.095 0.07,+ 0.t32 0,3 00

C onr-aNrH3artueii 0.109 0,0t30 oo?q- 0 080 0.088

rt,tc HiorLLuoc lu (-ra't ( llr)

24 qaca

I'lanpairieuira Qa: (l)) -OasaA 
-""

22i'-
::i-_.- -:"i:::_: i 1 ?-i rn ir

0.r
I lo.;rtti,te \roulli()c t'tr ilt:L: ( f3r\1

a)

*l'
t)
.,1=1:-..**11, t- --,lz'lu*

*-l-1 l,-f->'
lr5

'*, .J 

,

..:: I

1e

t'o

-j,

'*l\*-

;ffi"h"fi,,,
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\i L'rl 1'o i I rl..rlO)l\a i I I l)i

I)eax'r'r.r nu st c co r r l)o'l tt LIJ I et I I lfl [ON4 I

flpennyutecrBaMt'l
3atc,rmqetlue

[peAnor(eHHofo cllocooa 6a,lal'rctrpoBlt]4 C

HCIIoJlb3oI]att}ieM ycTpoi,{CTlr C ),npannfle\,Ioii peaKTHl3tIoCTr,lo ,IB,I,1K]Tc,]

orHoclireJTI't1a,l [lpoc't'o'fa 9t'o yc'f aHoBi(1]' ofrpeAeJTfle\.tarl I(oN4rlLIKTI-IOCT6]O

Heo6xo/inN,roro cl6opyAoBanrJl, rrr43r(afl Il cpaBIlelII'II4 c cI'IN4Merpl4pyrc[II4N{

TpaucdlopMrluopoN4 cToHNtocrL 01.1c'r'c'\,Urt cl,lN4N'{erpl'i3aIIHl"l ?l l{li3l{l{cr

3KCnnyaTaul.l oIIFI bIe pac xo/ILL
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i loaxoa xopoLuo Brr]4cr)tBae'rc.fl B i(oriugnrlulo LiHlerJIet(t'yaJrbiloLi cerb,

KoTOpa, AeKnapHpyeT Bo3paCTaHHe poJILI Uo'lpeSnTeJ'Ifl B rIpOtlecce [poI43BoACTBa

Lt. rtoaraBKr4 sJleKTpcl3r-reprHr.r. Hncf opvauHoHr]o*H3N4epureJlb]{oe oSopyaonaHHe

LiHTeJITeK'fyanblloI{ ceTI4, B I-(ero]\'I, /locraToLi]lo AJI,fl cf yuxqnol{l{poBaHll'q
ilpeAno)6ennofr cHereN4br crlN4Merpr.1:laL{r414, Jlocraroutro AonorFI}4Tb ero

ueo6xoAyMbrN,{ lporp3MMlu;lNr o6ecneqeHHe\4 n yclpoiirerBaNlH c y'npaa;txeltoie

peaKTr.lBHOCl'brO.

flo HaueMy Miretrrlo, nan6o,ree lrepcrrex'f t.IBHari oSlaclu rptlN4elleHI4rl

npeAJlox(euuoio N{erora - r pe x$fl3ribrc nolpe6ltre,ru c tte3tlaLII'ITeJIEHbIM

(cyr,rrr.,rapnafl AoJrl uynelloH u o6pal'noti rtocle;1onalelbHttct'eu !\o 300 o'r npnrvoil

IlocrreAoBarerrbHoc ru) lu c6ar aHCoM.

I lpel,raraeH,rsrri troitXoli MO)r{e'f 6urrn Itpt4l\4eLIe}t A"rtR pe lueH Hfl ilpyrlrx
3aAart, B 'foM LIHAJ'Ie: IlOr]t)ul]9FItIt KaLIeCl'Ba 3.lleKTp03rlepflll',l s tlat45o,ree

qyBcrIlHTeJibLlbrx HeMy Llacrlx rpexrfa:uou cldc'reN,{bt, Mt'ttttlN{11:lail}4li ttorepI)

aKrHeHofr MoLrlHocru, cla6tinH3aunu rpexrf a:uurx uanplrreuutt, iloBbluleHI'1fl

cra6HJrbr-roclu pa6o'rbr Bpaularculr.ixcs N.IaLIIHII I{ yMetlbuleH}irt oulu6oti 143MepeHLifi

tI oTpe6"rueM o fr MoIuHocl'['1 .

l.

Cnucox pa6or', onyOJILrKoBaHubrx tto "reMe IIByqlvo-,{t}tl.]-tH(hHKauuol{}Ioii
pa6orbr (nu cccp't'il qrt rl)

fly6;rnrcaultt'l B [IsAaIIHrIx, peucII3HpyeN'tblx l]AIt

Ry K.lIi., Koponxnu Fl.B., Muunnan:auuf, c'reneHl{ HeypaBI-toBeLIIeFlHoc"I'}1

pe)t(HMa It rpexq)a3Itbrx cucreMax c ucrrorb3ouaHI'teN4 reHe'I'HLIe cKoI'o

anropnrMa ll Hayqrio-'rexrrr4qecKr4e BeAoMocru Cfl6LlY, Ecrec'rneHHble It
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