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Xponrorpar[ - q[6op ntrt rnl.pcHrt roJlttqecraeHHoro r raqecr-
BeHHoro cocraaa cEcer. flpffir$n pa6orE npr6opa ocBoBaH Ha rcroAe
npof,BBrerrLHofi rloroHor'Ioi :qrorarorllEitrm h], srrDqaDqpr p8AereBre
aHaIx3rPJ€ron crec, Ha iomotreflrurnooqepeABoe rcBpeHre coAelra-
Hra romroHeHro8 AeTefiTopol x oafloBPerelorce noI)llletfle cr[Hara a tr-
Ae arexfprqecrofo Hanpf,alorr, nponop$oHarbHoFo rofiFHrF4or ror-
noHeHloB.

0plrr rs napanerpoB, onpoAFirlqrx rorpcrao qprarol'p*tsqe-
cxofi cncr€[r - np6ol)a. rE rercf, pasPcJoqar cnoco6Hocrb' trorotE
xeperrepl:llef Sosrctocrb rAgrrx|tsEqxrl r rotrqecraenHoro oqrqae-
,eHm rornoBeHfoB crecrl c 6rxgrnxx 6llaxro-xr{xxqecrllrl{ cBo crBar]t.
Ibr nlnBrJto, noErtar e laspe@qe, cnoco6noctr xporffolparts ocy-
qgcrarrsrc, nlmer rarcIrcecfr(r (dr, Hsnprcp, B rarflrrrllro rpo-
!.arorl! tr) ria retorrqocnx ycoaeglencaEoBatoM.

B .qArqofi cr&ar6 nlGArana€rc, nocranoa!(a aqnF-
rar noat etos Dagp€[aDqg, cnoco6Hoc"I :apoBaonFlts. B Aocrarorfio
oorryr npeAno.lderf,rtr o 8{Ae xpoErot?aiprqecrdr cxrHaroa lfccr.aa -
prreercf, rrecc flpeo6paroBatsfi, FAfnIapJDrE{x crrfllerE tr 6-smynbcy
x coxpenf,qfi (c ynoaeemoprre.lbEo, a.rs npaxfrtcl roqHocrED) ocHoB-
Hre l€rporor qecrore naparcTpil. 0rucroa€rltd reroA nora HA xeroA
peAyn$x t( xaoaJlLHory nproopy [2], xorol)r ocfioaax Ha nocrpo€rfirr
peFyriprgoDaHHoro ngr6rlller r, cBrgarotoro c {rrbtpor Bmepa-ttoa -
rolopoBa [3]. Xporaronpe4rqecrrfi crrxa, r noArcaalxfi otpnfie, [pqA-
craBJtrcrcr I 8 Ae cBepru norm{aerbHoI rhl'lro$x, Hocllerb fiorolx)f,
ecfb pecEtpll)lqeec, to tpetGHx flfiscfEo, c 6 -rmyrbcora oflpeaere|l-
HO? asu TyaB.
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B neprotr (ocroenofi) qacrr crasrr lr{arre aq,qgqr rFtc, I rre-
cmrHoi o6racr[. C noroqlr npeo6lrsosaHrls oypae arroptotr crrxan
xporaaronpaltg oro6llaraoSci B nocreAoraaelbHocrb SflaqeHxi'ga8fi cf,qnx
or qacrorir, qro noltlorrer rrep€trTf, or BltpareBf,f, B cEellrroll r aJrre6-
palrrrecrrrx coorxoleHt{tl. flpeo6pasoaerre 01ple rcnoruoralocb r pa-
He6 Am oqelltc, mlrarerpoB xpolaroFpednqecElr crrHaJroa [4,5]rxo 6r-
no opreHrrpoEaHo rllrrb Ha cttFHaJlu payccoaof, topl.ll.06o6rqeHtle xe -
"oAE 

Ha c[nHa,rs npoxsBoJrbHon iop&l floaEorser npoBecrn aqeBrry na -
parerpoB xporaiorpa4ruecrro( eflrHa.,roB nparrnqector B .rD6o0 crryar${x.
Ilpegaalxrarrxo Ha srane rpqA,y poDtor niu6ope ocll[|pcrBJrre?cr 3arro -
iar.rHaro{e (tspt H oArHororoFo crnnala ( mralra cncrers HA orrpeAerefiBrdl
rornonenr). Bo raopotr qacrn crarb[ crporttcr Bl]eraeHHon aHaJlor co -
orBererBl,Dqero npeo6ps3 oEarerr.

.qpyme rcEgcrrEe reroar otFHrfi flap6re{poB xpo)aroFtaprqecEtx
cnlHaJroB rorlo ycroaHo PaaAetrrb rla Ale rplnnE: feoretplqecme r
LoaBtbHEe. feorerpuecrre reroarl ottr{nDTct Ha onPeAeJrerole c flo-
raoqbD noporoBopo ycrpolcrEa Haqar r rohloB tH{opaatnlHEx Jn8crr(oB
cnetrps c nocte,IJoqoi oqoHrof, flaparerpoB nor€oHto( ctllHtroD no orc-
TperaJrbHru rou n. Io,qe$nre reroAH BrJ[lqaD" B ce6r DH6op aHanx-
rrqecfion aaEncrrocTr AJrs (yHrlrrx oTrrxria x annpoficnret$rr c €€ no-
roqbD r{Hiloprarnsmfi ! {ecrroa cnempa reroAor Harl€HbErx raqilparoa.

Ieorerpiqecrarc xeroAu Her6oJree npocrg I pearr:taqxl r Ho B

cJtorHir( cn! ri.d( Aotl!rcfianr aHaqrrerbnF norp€[rocrtt r{srepeH i. llo-
aerbHiE rei'oAn xapamepslDTcf, pe3firr ]BerxqeHnel BpereHr{ pesrx-
aal.'lx c roglf,craroter qtrcJra onpeAerf,e$0( flaparerpoB. Boree noApo6-

xne caeAslnrr 06 rcno.lbgye$r( I
xporarorpel$r llgronax oqeHror

xpomfo8paotqecrxx cgnHaJroB r.or-
xo nanrr s [6].

Onrcaflre ouerflsaert,: crrr -

hc. I

e(t)+n(t)
BaroD. llHootrxarrBHgfi crrHeJr
(rur), noAnerar4rfi oqeHxe a xpo-
raronpa4 n, npeAcTeBr.f,elcs IIo-
,orrTettHoB fi/nn$e c roBeqHux
HocrAererrrrelqgil ADe rottIct ne-
pelr6a x Ercxr! rct,q,y nrrfl.

lla prc.I mo6preHa qlAtl-
rxBHa, crecb xporarorpalBqecfio-
Fo crrHara a(t) c {oHosrDt cx-
raa.rox l(t).3aecb t,rtr - Bpe-

t
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reHa r{aqara x xoBts $a: I - ItIoElb troHoBolo cllmar8 asr6ttlo -
pa, pemcTp{pJDqero p&t{tocr1!erb, I notore [oropolo lccIqalBraf,
crecB npoxoa,r xpolraronparprqecryr cncrory. llocro,rbto rAealrsxpo -
rar8tr nlxrepor cf,nHa.[a r6er crlm.rb r riorpr*pi (llllrqr, r8ycca.

Oteergxo, qro $,Hntrr g(t) nonycn€" npedrpaaorsrfie Ol4bs.
3raqerfle s(t) s mrnrf, rorenr Blrercrrt [polopugoraJrbro rfltoBetl -
Hofi xom{etlTpaqrr ro$roHeHToE ctlecr{. noarory o6ms ror[leHTpae{t
xo[noxeHToa rorer onpeAg,rs?bcs [6] rax:

t*
f

c = p( l(s(t) + r(t))at - s)r
J

eH

lAe B - rm($fiqrer? nponopr+roHaJlbHosrx.
CyrqecralDr lBoHoo6pesHre rcro,q,g onpe,qeaeur roa@rr$eHra npo-

nopqnoxaDxoctr. ot roraT Erq crsTbcs apaADaprTcruto llr o8llre rp3-
AyrpoBE np.r6opa ( rerog, a6corDrnofi E x6poon) rrrr He[ocpqgcrEoH-
Ho nllr aHaJrrse ( rcro,q anlnpannen xopmrsaqrr). tlanplrep, a rero-
Ae BHJrTpeHHei! Hopla,rrcaqxr r(oHqempa4rD 1-ro rornoHeHra B aHarr-
srpl,eroB cr.eo{ c. (*) raxoaar no (opr!r:te:

1f,rP!). 
trOO,

nAe Pr - Hoprflpy€r!f, nal|arerp xporatoFFefiqecrono rnna ( naoqp,r'
aEco?a B r.arcxl lD.e), fa - Hop.r{poEorflr r6crrs.rb. B uacrxor oty-
qae, xonAg fr = Ir

yL= (!/ i p,)'roo.

Ct{mar g(t) xapamept3ltercr rene no.f,otretqer rancrryra xrfi
BperaeHer BtaoAa nxre tB:

tB = arsn;2;=.s(t)'

ll3Becrro [6], trro mprxa ruf,a ecrb mBofiBa, i[5nrngr ero no -
,oreHrf, rJr apereHx BE(o,qE r rrogrolry c reqeHref, Epererfl 0opra cnr-
HaJIa rcrgraetcti qTo aocTarorrto xoPo[o orflcEBaeTc, cooTxo[e|{ler:

c. = (rrr^/r!

+
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lae

1 /r_t?l
st(r) ._ .i_rJ,

I.= et?t B, l' x B- noclor{rrrE r t!- apera aproAa 1-no ror-

It) . 1r,s,(t) + r(t) + u(t) - r!' 1-{ ,(+). q(t)+E(t),

norarrr. 0rcq(a crsAye", tao I.r. I I. npi t!r, > tl .
&raoAro, o.ma.r rporaroqE[a 1661 6rlTb nlreAcraE eB creAlD -

lrlr o6pa,sor:

(1)

FAe t{t) - (mnoad crlrtar Aerettrolr, peflcrprpJoqln noror Faaa-
Hocrtersr rorolnfi o6E$ro arulDorcutryatct rtHaffiof, {uHtc[lcl,
l(t) - ryr, BooHlroDrllrf, xa-9a HocaadnrHroi padorB axerdDolorr4 610-
noB, r.. - axrIlryAxEfi naParerp 1-Fo xomoHerna (cr. [?,crp.Il]).

Sqliqa otFrrq ,q)orarorpatsqectcrx cnrHaroB cBoarrcr ft onpeAe-
Jt6 ! f,otrqscDBa rrxroa.rr amrrrlA 0.) rar {uornAr x lpcr€Hx
auom t! .

Oucasne rtracce npeo6pagoBaoo E qacrofHo, o6racix. flpeo6p6-
aoraru- 01pre {s,Hr$u t(t) nreer ru,q, S} :

c(o) =, (s(t)) = I s(t)cxD(-2 tBJ .,t)dt . (2)

&tEocrro

(3)

Ec,rr rseer 6prqro c{r) = c(at) ' ac (o'o ) , ro,Irar
tel,

fr(c'(r)) .S 
"€,

c corlrsr€rfl€r oqAt r BIrr€B llaqflF ollra.
ft1c.2 uocrppyer cBolcfBo (3) .un pqsfilllltr a , rtAe xprBue

2 t 3 nocqloem no rln o0 I co srarrrsrr c. 0,5 r 0.25 coor!€r-
craerno. llcxoAtlrg acreTprrrd rur ( xplDae I) sarr rr pa6orrt

[I0]. or ot crc.srcr crqAylqrr odpator:

y(t) . rsxp{-rrz [r"tr .21!b9") lZul'1, (4)
a'r/, J

rne A r r,/1- naFErp, rapaircllsrrDryl norj,rltxBy mra.
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Its-sa orparln&roroc"x crrlnala g(t) np c-o oH npeo6pagler-
crr 6 46y156 ' anlx(t-(.-E xoflcraxryr r grofiHo psBlllln tulo -
qggti crnrana s(t).

Sqnaqe oqeHrq rporaronl,qts$cropo crrlxara r uecrorfion o6ra-
crrr caolrrrcr r onpq[arerqD rrsparcrpoa ( rr], rmopre BBrrorcs ro-
ofiBryrellralol E lEsro8orflr no 6a3rcHu fi|rnaF . orp(-2rJo ti) ,yr-
florero+rr Ha elnuql! ilop.E c(rr.r) , r.e. Heo6roAruo oq,€aeru"b

(rt), (t:) ftt coorx@eroffi:

I
r(y(t)) = i r.err(-2nJ gtl)c{r..) . r(t(t) + g(t)}.

l=l '

IIIEIJaFa€rcr. H6 peoar oroi sqAAdt, nlEo6pcsortrb cxnlrJr
v{t) r rncy c ,! lrn xgropr?eJrbxur ( ce.rertraxcEr ) caoficrBaxr.r.
npeo6pasolaroe crrrl.Jta aHat$TerbHo nold[aer pagp€osqyD cnoco6 -
Hoc"b B oco6o tpyAflrr( cr)ruaf,. IIIrl gtox rorrtocrb rarepeHrs ocnoB-
r& r napererllos He lfil4Ea€Tca, [ocl(orbr(y I onpsAprelfittr npgaerax
tarrscraor cnFBaJIa rcHo yrpa8rrsb 6ga cypcrBcBHllr norp€oxocfetr B

FTpOIOtlxn.
Iareralrqectgr onxcaxrer rafioro nFo6lraaoaaHxr rufierc, cre-

IJd{ee ltpa$le|or3 o?HoctrrorbHo B€&laecrHof, {yxr4ol y,,( t) B rlac -
rorHdl o6racrr:

c(e )r(v,,(t) ) = c(r..)r{v(t)}, q €(o,o), (5)

rge y.(t) - EitroAnoi crrrna, npoo6pasorareJc; y(t) - BE(oAno[ c]t-
rrleJ q)oBrorpalts, onpqAorrslr coorHotra er (I)i c - yflFBrneltrdl
napaF"p naqsctBa, iorol,ld lqAErcf, o[eFropor.

Pagencrgo (5) ropperrxo onpoAoJrexo rorbro a rof, notocg qac-
ror, nAe c(r) n o(co) ofrrtrr, or Hyri.

Iloayror aquoue Arx yr(t) B cr! lra orclnsr!f,i tfoBoloro
cnflllrar qfloDofi coc?aar'D$tr n onEra,f,oBot utrxHu rrxroE (f. = t).
lloacraE m r (5) srparaue p.ar ft) rs coornorerss ( I)rnxecx:

t_
c(o)r{6(t)) = c(cr)o(r)( 8., ercxD(4nJoti))r

Ir CreAOEare.lHtO,

,,(t), j'+.(*). (6)
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Axa.nrs srpaerua (6) noraaroaer, rrro npt a < 1 npmcxonnr o6oclpe-
xre ( noagaerc.a cerertnutoctt) cnrnatol, nlr q >1 axrr rJEg €u! -
HAJTOB yrrgHb[aD"ca.

fuc.3 r.r.namprp5pr noAr(oA x nocq)oorqD paerua (5) &rr c),r-
xlr aBJlx ct{nHaJroB, SqAFBa€nlr Bq$enrer (4) c paarrrr amflrlae -
nr ( rpraaa I). ltprarc 2 r 3 rrrDcrFrplor sfittxr o6octFlm nl3
sHaq€Hrir c . 0,5 r 0,25 comaercraenro. llpoana.rrarptrcr [peAerb -
Hoe rroBeAeHre pecerua. IIp qpo o(eo)r1x, uegoaare.lrxo, yft)
cxolrrtcr r xa6opy 6-nlnylrcog. Il1x n-o c(ao)- O nr crqaoDa -
TeJrbHo, ,e(t) r t Ar' r.e. croArrct r KolrcraHra Arr radofo t .
ocxoruarer Ha npg,qetbxox noBeAaflr g(ar) , rcflo [lol6a!?!rrr?o
ecfi CoHogr crFHatr xreer rracro?nlD rapamoptcrxry, cocpenotoqefi-
Hlm B oq)ecrHocr ryrf, r ro, nlrt npqAgrbHor neperoAo ( rontg c - 4
HanAercr raroe c, npr toropo H{oprarrBHai qrerb crrHt a },rc
nPo6P&3l,etci B nocrorEtyD' e iloHord crlnHat ef F@Hirfl?erbro tlc-
raeB. aTo ateT EottrfiHoctb crpottTb oqanry troHoBoFo cttnrlrra, ecal
l|ccrg,loDaTar] l|38gcrHor qTo BarrSrbHtFtl loHeqHfe foqlol pSccBrI[-
laexoFo Jruactrla npHs[,remf, Fny. Ilocrqpee rp€6oBa$rc Heo6xonnao

A,' OrlcHrC{ rOHeraH?E C*lFr0rsr Urucruo paSXof, E ri.
Ias peoarors l4lrcxar r (5) a o6rr c.qnac npqara!*rct aoc-

noJrbsoBarbca &rBaerBtf mroAor {attroprsr4ot [3], ttofot,rfi qxrerlr-
ercs nlr flocrpoet[m onrrErbnoFo slrbrtE &[ePa-lbrmlolroBa.

lhr xsBoc[rlo,0rmoplsa4rr cra^rsaaa"ca c onpqlprofi cror-
Bocr r Ba oran6 pearxgeqxx r noorory, c[eAyr [4], npeA.lamercn ars
o6ocneqerg, rtoppernloclf, rarcrarf,qgcrol onaParFr,qotolqf, aEecrx
o6pesaHxe qacrorr Ha l,I,oare 40 A6 r ocy*ctn?b ilirbrF@ AA!fir8
E qac?orHofi o6racrtr c rcnolbgoBarser citaxDoEro tApa 06 9F.
Torng npr6arroore r IECsroD (5) npegcrearaarcfi I sr.q€!

. ia(t) - f r(us(")r(v(t) ))' a € (or. ) ', ('lt
r.Aa EApo nFodpasoaar r ga(r) onpolarrcrcf, iar

Ur(o) =
(8)

3lecr ll c(o)ll - cnemlraJrbxer n.lotrrocrb roqrocur crrHara g(t).
Eocnongoarrycr rr4ss € (I) n;l crnrala' orapara€[ssyrar

ocHoDttrte staI€HrH, onlrqAe.! qrc noranptqa p{gflr ! rlictorHos 06-
aacnr. Arr gropo np€o6pe3lter peEHxa r !r,{y3

{
o(ao)/o(o ) npm [c(r)ll : J4 ,
o npr llo(0)ll < .o1.
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r{y,.(t)} . r
E

l.l
r.c(no)orp(4r Jot:) + ttr(t)+E (t) )

c(ar) I+--( Ec(o) t'.,r.[c(rrr) - a(d] erD(-2 ri ct:) ) .

c(c r)
c(o) +

(9)

IIepDd qrgtl npaBofi qacrr lrD€'rcrDa (9) npencrasaaer ocHosHo Jn-
paBJrterDf, rraparerpfl c atr€r$ll, xaparrelna],!0u] ceJrermrBHocrB EH-
roAB np6o6lfaoaa,r€tr. Bropoa c.lara€roe nlraao[ qacm on cuEaor f,g-
rcHgt{ fi [yroDofi coe{.aaJrrD[8f, r {pra. Ilocre,4or, rtJrer rpaBon uacrr
r(apsr ettlsl€T norp€oHocr[, EHocnrF I P€llerIle r3renefiIer uglllr cx-
rHaJoB BO BpereEr.

Bce &f,€craagarfios o npqAerEHox noEsAgrmx J,r(t) a npocror
c,rlr(r3 cnlraEeArrDo. x AJrr o6qeno p€oerolf,, 0croar*r noFp€otoclr r€-
TOIA lr@eHf,' CAtaafiH C O6p66alIrer BECOTOTSCTOTfiO' COCr€Ar tF,
(cr.(8)). Bo Epererrotr o6r8crfl otfl Brpo8eru I BrAe n llasrrHr( sa-
ryroqfi ocqurrfllrfi m rorqBx crFHeJa. Aror o{rtsm, nor!/ttrl@fi B

r€motrG HarrBaEre ooil€ma fx66ca, r er 6r b cBOA€0r x lolror!,ry c
noxoqEo crreq[arbxux cmmBaDqrr EAep (cir. , ranprrep, [4]).

nlrtaeAoBr!fr EToA pGtre s Be onrxnlerr rr:r-sa orcyrcrBnr B ar-
rotrf,rs pscqora o6lB{trol cBBx. B gror Hanpaarerflr ao"olrora 6rlra
npq[IrpHiTr nolltlTle nocTpo€rfla DpoHIroFo aHaroFa lfia3arfioro npo-
o6paa oaarerr ( noAlro6me cr.rne).

@ ootosof, nporparrrotr 1ra -
Jlxnrrtor onnea,trloll EE[e crgrE tatrtorct arroplr 6rcqrono np6o6pa -
so8ar i oyllbe [tl] a ron4trarllx c npopfllrflr€r no rp*ro.

Clrorarec arup c(ar) paccl16l1r3atocb c noroqr6 ycpqge-
tur tto t pocreltretr clero, t.e. , Banp|ep, ,Ur c . 0.5 :

G(co ) =lo'"ut' 
axt l r*r'oroi

' 1' 
[(c(1.-t17") + cklrrr'11))/2 Alt 1 H.tc'moroi

F&e I = Or1,...t-1; ot - lAo'Ar =zt/r,.t, r+I (fqarocl, at -
ltr tGaHToEaI f, crffiIa.

&rB apesrro, qr .orcle orcrrGooo cf,lnara, reH fl # ,orr"t
nprropuocb AonoJEta'lb Ao ylasaffioDo aHtq€tl Arttrtf. HyreBl!.l orcqe-
tag.

lb prc.4.a nplgAoxa rponrotFrm crrcr ns o&ffrrqAptr f,or-
nonefitoa (I - oroa'2 - sorsn'3 -66rls0r,4-Ao6nr 5 - rortorr

..,}
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hrc.4

6-yqqerax,7-errr6emonr 8- rcr:rol,9 - xyro.r, II - o-rcr -
lo.r, II - Aoleran).Asamg npoDoArJrcf, Ha xpolaroFpats 'qrer-Io2' c
troHxga$omro-flreremft! Asretropor. Pas4orerue orecr npoaollJtocb
npt 80 oe Ha rorroxr(B ns HeFarerqptr cra*t ArrrHof, 2 r r antrnpex-
xn Anarerpolr 3 $a, gal,orH6tHoi xpoLBrponola !-lf setrrreflf, 0r 16-
0,25 n c 156 xap6oaarca 20l.g3"roo Fasa-fiocmam asore &5 of/hH.
lll na nSn6opa cossaBrara 5.I0{ A. B BcnapmsrL xpor.aroFtrgts BBo-

Arracb npo6a o6aoxor 0,4 rH. fur onpeAereHrt {opraE cIlraara B oflx-
caHHr( yc,roBxr( rcnorBaoEatrcr oArx r(omoHsHt 6 - llltq,ersH.

lbr srAxo na :eora?orpan r (p{c.4,aLpeAerexle fiornorerroa !
AAlrHOf, Clrecfl floJAoErelEolrrAe$noe. coselnemro He IraSA€r rcr rots
noneHrt a"u6eHaor f, tr-f,crror (? r I coorae.rcrB€rflo), a rarce
o-xcxroJr I nonenn ( I0,II).ll1x raror HaJroreHnr Bolr[olr€HroB H€Eo6-
r.orto onPgAeJnmb no 4roraTorllarm lapareTpg HgpaaAeremM mKoB:
BpeExa Eraoapr BHcoTs r.II llrory'A.n.
. Peoylrrarr o6F6orrq xa 0Bll yracrna (q, d) xpor.arorpatacl
(cx.prc.4,a) no aJrnolfl$qrr sqAasa€tror,y coolroldtn€r (?), np.t paa-
.rf,qrrc ar npeActaarrexu xa !nc.4,6. I(graaa 3 aAecb ralrsrcr rc-
xoAHoi ( crnHar c J^acrtra (c, d) a xsreHenHor Ecrrade Bperefl).
l(paar 2 paccrslaxa flpr q = 0.125, r rprsai I n1n e.0.625. IIo

t&

1



rIIlBOf, I rmro oqpdrtb Bce natEFrPlr n oro PasAer€HHofi rylmnE lrt-
r(o8. Ilospe@toctb ! onpqA3.lctl[r BIPEIfl Drr(oAA cocaaBf,.[a E cFAHeI
56, norlpmrocg B onpqnplsroor romprrpa4ffi sru6eHoora n AoAeItatla
IS n 9[ coorrarememro. lho6xqAruo orrrcrrrb' qro norJ flrb noao6-
Hre oqgHl(r cysctDyo4trf, B nacroflBo Bp€r, aa?orer qecflEl yclPof,-
cr8af, pemcapatFx ne yanercr.

anarona. Bo BIrxeHHotr u6racf,x Bq)Be-
ml qlll rSrcJroBo P€aJrurar$r ra6et 6'rar nlrActeucxo florecHu-a
(tsrBrpor, qacro$ra, ralnrrelxc.rrrra xoroporo rresr srq (8).louree,
nyctl s(t) - ryco{ro*entElrrEHai fr/nn[it c noHatorEr Hocrtcncr,
rorlt ro reoperc lbfi&fielr [g] c(o) rorer 6Hrb nlxlAo.uena Ha

BcD ro[uercnJ,D n octocrb ratr asartrTrraectar lle ar (E[rrllxr. q,reAo-

Baaerbxo, ua(e) - ep[4rr, pcryJrrprafi Bo,qy, rport nolrcoa. Tar
fiar HyJrb He f,traelcr norDcora, aq,po o(ao)/o(cr) rcHo Irarlrxrb B

exoAriqaf,cr pAA TentoF B orPecrFocat ayla. Ilcno.arsye sro pesrolg-
Bre ll rrllierp{rosaHra IIo qacTrxr noryrr :

e(gg)1(rt)), "i$i
. ce?.t-.i 

", 
j

{f y( t) €ap( 4rd.rt )dt =

v(t) a'
({d)" dtP

erp(-zsJot)d.t =

c (-1)"ca

n=o a:(-2nJ )r

rt(-2rJ
dr

;F v(t)+r(t).

J$*',"*,-ro*,u, =

\,
='t"!,## 4 vr"r' xtt)

rA6 .:= #o(co )/c(.)1..0.

h EHsr r (I0) o6parroe rtpeo6paroBarns 0*tE€,norJ^otr.3

(10)

(11)v"(r) = r'{# '(r(")}}=i
(-1)'c:

n

fua 6oaee npocroro npqAeraBrerfls r@*{xrlf,eHroB nocrpo$qoro AJNimc-
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pcHlFarl|loFo olrcF?oF rcfloltalral coorHc€r ci c!f,tE8lpo sHa$-
r t qPolaloAlrur lbnrqrr C(r) r Byrc c qsHrlr.lu't rmll?art:

a'e(r)
o= o - ('2rt)"r" nlr n=1,4... II (12')a4

rAo Fr ! Jt"e{")On - qeHrFrLHtp roEHrH.

llogcraaxr B rrlue e IIr Iroqm$drroB .q,ll{apGd4rrrblloro
onspafoF aBAqd a -g npeac[aDr$flHB lralrcS IoEHfu c tcnotHto-
Ear or coorHonetua ( 12) , mtro BEnnoTb Eacf,olrro qt€[toB pagrce-
flr pqgr ( rI).

ltootfroFeH{.I noc"po.HHono oncpr.op ( II)
6:nyr Aef,c?Er"6rffttat rflcrarr. On gasrcnr o! axatrq t napastpa
a x {opau crr.naaa ( qeruparmrc roumor) g(t) . GreAooatarbHo,
eq r crnru ,(t) Aoclarotuo Frq4nn, ro pelsrole aqArtfl (5) ro -
rat 6Erb nocrlrooro c noroqlD Al{alop€mrFaru|opo oneparolE c Aorcr-
Bf,'rsIlBlri rooi!fiqieE a[:

rr(t) . ,Irtr(.,F1 
,...rFr)$ . r<nl . (14)

Ctrnrrpnoue r ( [}) HaElBarrcr c t- 2 , nocf,orbrry Ari ynposHlt
nlreAflora.FasTcr, rtro |rr (a creAosaro[bHo, n br) IrEHo nyrD.

IbF,re"p I noA6rlL.rcr ampnrscr . EDo poct conprccH c ycx-
,gHrer qD.oBo, cocreD f,opr. IISI c = o noryqaer EDcnfiofi aro.f,op
.mHcnHot o nlEo6lr3oBa,rerr q,onrorTarFqecrc clrraroE I 6+nr-
!0D .qfpcra.

0mrcrrr, rro onepaqm rxt!0eFr $poErrflr nlr*oIstscb c rFrm
!a! !.r r FsaarsHnr crnrrroE I paAe pc6or (cr.,nar:Frep, [I2),
HO Al[r AJrr ctrl larr IOFAI nrr npener.Brr€ccr ibfirr$ci tavcce. &r
wcf,eafle BulEctfil (I3) xco peaJnsolarb ! axaronoDor !rcryoficr-
se. .{rt aroro Braqafiofi csrm, c xt)oEroFlnits noasrcr Ha BxqA Jta-
ronoDoi qelr, cocrorqpi tla xecrorbrod coennlemtu noc.leaoBaagtb-
HO Arli&Perlllnpqlr 6roltoD, Buoal rolops uep6 coorletcrs)DErle
610r llrlcdcr rr! rorcrdn r nqFDicr na cynaiop.

lh prc.5 ( qraaa 'a") xaodFron cilna, c lrcoAa errarololoro
!rcTpoficrDa, na BroA rolopolo nqlllla TIX)EToFIETS fpoxlo5loll€l{lr -

1116

.a



3
ll

E]

I

U

6

I
I
I
t
I
I
!
I
I
,
I

1

BIIf,

hrc.5

Holl cFctl regoe (I - ern.rex, 2 - flponaH, 3 - 6yran). [o xporaro -
rpaxrae sarpylr TorbHo orrpeAerrrb noJlofeHre rrepBoro llrre, cooTa€f-
erByDqeno arrulery, [Io npeo6paaorareto[y crnxaly ( xp.traa '6,) aro
yAaercr cAera?b c AocreroqHo0 rortrrocrlo, for6re apcrcxr tlxopS
cocralrra 3[. ocra.rrrre naparaerpu KouroneHroB Hs aHanxsnpoBaJtncL.

I( renocratrer axeroFoBof; peaJrraaqrr reroAa rfiHo orHecrr
cna6!,o oaBttcttrocTb peoeE{s oT mpaxeTl}8 x sHarfil\e.lbHoe ycllJreflro
[[rro3o, cocTaE .orFf, npr yBsrlqeHrx flopf,ara A&l]€peH4rarbflono
onepaToIL,

Ilpocrora p€sJrmar$r peleHrr ypasxerfl.r (5) a anqe (I3) nosao-
,rra cosaETb cno4raJrxgrpo8aHHoe ltr{rponporleccollrog yeTpoficTBo, ro-
topoe o6pi6arlDa€r xpom,?oFpan}r l{ oro6paraer p€oercle Ha pemcr -
parope B Tsmo peerbxoro Eperenr, I(ostsct4teHru b,. paccwrroaD?c,
gapaH€e.

AonaiHoHtle artoprrra pecqgra llpocref,mtst ceneRTrDnrrfi np6o6-
pasoBaHrrrx A,lr lrrrbrpaqrx sHcoxoqacrorBotl cocraBrrpqrll (Har6oree

t
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ecrecrBstora sAecb c*era Bpyrca E3]) flqrBoJrrer c!@crr€toto ocxa-
6rrE rpe6oBero{r r coorHdeHro omar/cyl Ba ExoAe ycrpoficrra. lla-
ron eHHEfi r Hacrotrpry rcraoHTy nfelxa, AEer ocHoaamte JnBellntrb,
rrro coaAaHHoe rrcrpoficrBo o6ecne{rlaer BqAeJranre no,legnono crrHara
np, orH@eHxx crr.Ha[h] r6Jtrtsxox ft I.

Paccrallxracrna B crarbe sqAlta rrser tctolorotcJloxHue aHlJror
r paSJrxrtGE o6Jacrd( aer tor, pAe nlxxoArrcfi rrerb A6Jro c pacor(!-
poBro, r oqeHxo cneftTporparx pesnrlt,rofi nprpoAu, nGToxy arry&,rb-
Hocrb paSpa6orEt HoBux reToAoD EHAereHr pao,q,cJre$ts crnHaJroB He

arErEae? corHgHltr. ,[pa ranrx nelona (r qac"orHofi tl BpsreEroi 06-
Jrecrsx coorBercrBerfio) iocHo8alortp Ha o6oc"per tl rr{opr.arxsHra nx-
roB eIlH&,ra c oAHoBpereHHo {rrrbTpa4re nrDaoBofi cocreul q3.q r

npeArro eHE B Aarrro, pa6ore.
llorsret e tcrf,ponpoqaccopoB o6rerqa€r EHcAperfie npq!;rmeHx]a

xeroAoB D npaftflKy. Sror nSnr noDr[eHr{, raqecraa xporatonlr{$qc -
cxofi annaparJEu npglcraB.[sercr Har6oree nepcnoxfltDH$Dr, rri ftar Be

rpe6yer rsreHerfis TexHoJroFll,r nporsBoAcr8a [p{6opoB. IC.q,ocro[Hcr -
Bax rrpeArqemGr( peooHnfi rsHo ofHecTr rx J,tr{BepceJlbHocab r Bot}xc[-
Bocrb pearxsaqm B pearbHoo Bperas Bctqacrarg orxocrlTgrbrlo He6orb-
orx Bnr8lcrMrerbHr8 3a!Iler, nPocToty conpfielorf, c c]AecTByDlryrl.l aB-
TOrATflqeCrOOfl yCTpOf, CTBarr pemmpsr{fi .}13 HeLOCTarroB CreAl|.T OT-
reTrTb orpauqeHrf, Ha nopEAor( ,4tliffEpeft$aJbHoro onePatolra Bo 8Pe-
raeHHof, o6racrrl, aosx,rHoctb HeroppexrHofi l]a6orE xoroAoD Ha Iurflrx
c 6orD[of, aerrreTtrnei r BostoircroBertrre napaarrHrrx ocqllrrqlf, Ha

roru$x cfirHaroB rrl pearrca4fi npeo6paooEaru, (8) g rncrolxof, o6-
,ac$r.
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