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ClqecrBennu, BrurqEoM B coBep€HcrEoBam{e tr I]aE]Br{T[e MareMa-
artqecft oro o6eq[ecenla rccJre,q,oBarfl,rn pasnoo6pasmoc o6texroB fi Brf,er-
cr llcnonbooBaHne MeroAoJlorrm astoMarr,rqecxoro o6ruppreur{g garoHo .-
uepxocrefi. ltrrepnperaqrrfi rrpoqecca peIuexrs sqgaq axa.lrt.tsa onctrep{ -
[enraJlbHrrx gaHHHxr' ngemlrtsraqru, lmlnanenna rar flpoqecca flocJle-

AoBareJlbHono ycr{neH}Is gulMpltqecmx Frrroreg rrogBorfier cnnrOsr,rpo-
aatr oip{ertr{BHue yHxBepcalbHue aJrrop{.ltlH np,rnfiTxf, penenrfi [Ir2].

Igruras pa6ora nocBqena paspa6olre aJrFopDrrMoB nocrpoeHlrfl Ma-
seMarrrqecrrrx uoganef,, [ogBoJrno@c B Ha[6oJree rtornofi Mepe ucnonb -
aoBarb artpxo1*ryo rx@praqro o6 ucclegyeuoM odbenre, ,x6o Bcrcpu -
Barb cBoficrBa BocctaHaBrrIBaeuED( cToxacrxtlecro{x 3aBt{cr,ll{ocrcfi a pe-
syJlbrare anaJrrsa arcnep{MeHraJrbHrrx AaHHbrx. Iloclqgnee o6yoro ueno
TeMrr{ro I4gBecrHHe croxacrr,tr{bcKr,re annpoKct{Maq}rt,t [apaMerpltrccEoFo r{

Herlallauelrlrrqecrono Btrna B ocnoBHou opreHlrrpoBanu Ha onpegareHnufi
rrfl Aarurux. Tar, eclr B napaMetpxqector rronxo.q,e r BoccraHoa,renxr
aaBlrct,tuoctr,t ,= {r) ga ocnogy trlxxrMaDrcs cBenex]rfi r(r,d (t.tln
rnnoresa) o crpyrrype npeo6pasoaaru.ra dr) c rorrHoc.[ED go na6opa
napa^lierpoB c , ro AJI8 H€[IapaMeEp[{qecl(xrx MetoloB AocaaToqHo SHaHr,ra

Jrrunrb crarr,rcrlqecnof, au6opru Ha6angennfi (rt,yl), i = ffi, r{ Hero-
ropbrx EaqectBeHnbx x&Inrsepnc.rtm oneparopa dr) (ogHosHaqHocrb).
B nepaou cnyqae rs-sa c,rau,ra au6oprlr (-',yt) , I = IFI a Bearop

.q,ocrarotrubrx ctartrctrrrc d (oqeHrn flaparrerpoB c ) repaerca rroJreanaa

ran@praqra o nona.,rbHoM noBql,eHxrd gaBlIcuMocrn y. p(x) ]r, KaK cJlej,-
ctrat,te o[oFo, nofiBrrnercfi clrcreMaruqecxafi ouu6ra. Bo BTopoM - He

Jrrn4ruBaDrcs atrp]roprrte cBeAenxfi o Br{Ae npeo6paaoaa,rua 9(x) .
C gpyrofi cropoHu, npfi pmeH]r]r EoHrcperHbD( sqAaq qacro orcyr-

crBye? AocroBepHaa rn@puaqua o HenpepbrBHocrr'r n oAnosHaqnocrr{ Ba-
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Bxcxir@,lf, , = {r), msro[y rrpoaoe Irprxererfio setrrlr€rFtEcr x tr

Henatrntrsr'p{rEcErx roAeref, Hexg64Ho nFEoAx.! r cmtlerm ,r e@i-
TtlBH@II{.

,lha fipeog,oreHxa ort€r€HHrx HeI@la"roB EpsArara€rc, f,cnor!-
soBarb ror6morlDBsrfira arrcprrltr, IlpglctaBr q,r€ co6ol romre[c
pe3.lnuru no xasHaqelorD r xeloAarl cxHre3e IBl[ll)qQ( qfllrt' cocfaB
x rlopq[,or Q]flrqxollrpoBarors roroFo( B npoq€ccg rrocrpoeHrr lrallaxa-
rxrrcEol rroAefl onpqAelmrcr ypoBH€u anllrolflr[ aaHHE( 06 llccre-
.qyeMoi{ odErr.e.

Ilprxepu r o u 6 x lt ll p o B a r{ B H x ar!o -
prruoa.

I. fua arocclaroea€Hra galrcruocrlr v -- dr)V t G o ( r )cRr
rro roHetnroxy ruqJry cra!f,crr{qecrr Hogaflcrrux Ha6rlA6xrrn (-l,yt ) ,
r = f,f , r arFop6ru cB€AeH rx {r) e {r(r,d, c e R'} nperla-
raercr rroAr(oA, ocBoBaHHuf, Ha co8rlectHox fiprreH€lml' napsr.efprse -
cxxx x Herrapalreryrqecr x lroAelen. Ilpr otox cHaqara clpollfcs nBp6-
MerprqecraE [o,qerb r(r,a) ! a c noroqDD He[aparierp{qecmx xEro-
AoB oqeHrgaercf, OyHH$r HeBssRx r(r) - {r) - r(r,d.

Tonga rcu6rxrlnaanrui arrollrrx anporcxreqxx xreea Bl(!,

i . ffr) = r(r,A + f(r), (1)

rae o(eHrBarne aerropa d x flpeo6pasoEam{f, f(r) rar HettatrDxootrx -
qecRot oqeHrr i(.) ycaosnono xarerarxqecroFo ofir.qaHr, [3] ocne-
crBJragrcr coorp'DcrB€lrxo no B66opra (rt,yl), (tl,l(rt )), 1=
=ffi.

Il1rnntr4gcrao .qaflHoro nolxoAa oq)qlerae"cr EosnortrocrED o[xo-
Epe[eHxort ] rera Rar ttrr(tsFrarfxr o lof,arutot EoBe,AeHxx BoccraHaB-
rtlEaeuon gaBrlcruoclr, raf, rl qacrlrttHrD( cEBA€rc{I o ec ctpyrrype,
c8&ietlreu rpe6oBsr i t3 roqHocrr oqer{xBaHxr napaxerpoB (! no cpaB -
HeHrD c naparrerlnrecrornr arnoprl' anx. I(For€ Toro, B sqAaqa:( lmpaa.
rgHr8 lcnotrEsoBa8re xor6rro{poBatfro, roAer (I) nooBorsEr o6rer-
qx,!D rrot{cr ycJroBnux orcrp€i{MoB {Jrelrfl i = q(r) .3Aec6 eJrolx{t{
orlrr{rrrgarlrr oqeBr1eH 3 cnaqaJa no r(r, i) na ocnole ana.[rfltr€crrx
ireroAoB Ha*oAr{lca Harrar!,Hat orcrpeuarNlat toqra r; i sa.reu B oK-
p€c$toctx orol roqrr c xcnorbaoBalotgn r{gBgctrGo( arFoprrr,oB orI.I1{ -
Mr{Bartm no MoJ|6rt, (I) l{qercn ]moq{afle a3 .

Aoraauaaetca acmrnrotxrGcnaf, Heclr€qpxHocrb ri cocrotxetrbaocrb
oqemx (I), [po8oAx'rra ee cpeaEeHre c napare?prqecf,xrfi x Henape-
MeTtrIrtrecRIMtr arFopr|mra ]l aEaI Tt{qecE{ x tryt€rl i oaeJlxlbBarIre Ha
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0Bll. B nacnrocrr, 6ctr Beirop r rEr lBBtlorepro€ pacnlElere e
p( r ) , to rlqqpatrrrr*) rtrrrrop. afirporcxxaqxx QFrqlrr {r) oqex-
roI (I) r nanspar€rF.rgcrof, psnpeccren t = i(r) (cr.. [3]) csrsa-
EE COO to]€fif,a

r((y - $)t) = r((r - fl') -

- ;["t,,o(r - r't''"'} X{r:.e-)' ]''', .,0.

2. qarb odr€rr oll{cuBaarcr pasFrBrro-Heoanosxatu*ll saBxcrr -
Loc?ED

y = dr) : o,(r)y(r(r,y))eor(o), or(o)rp.o,(o) = l, e)

1,a =f ,r-,

np{€x B4{ oAxosnaoru npeo6pasoDaf,{, or(r), J.F,r DuoAarb-
HoI n rofitoc?n E€posrHocllr P(o)Yo e o (r), nprmxarqel oAHo xs
erclpexaJlbHlx sxaqeHri B mqAofi o6Jracrx $.(d, a = F , ae sa-
gar. I,hreerca BEdoFBa HadrlA€Hxn ror e o(o), 16 1= [riffa].

Clmr rox6nmpoaaalroro sJlrop$ra BocclaEoBrreHrf, aaBttcrrocrr
(2) Ha ocxosam{r na6JE[extrf ol <o(d, l( r, cocloxt B Bq,etreHxtr

o6mcref, O.= O.(o), J = lrE , coo{Betc?ByDqrx uqAar, ( o6nacTen

og,rosrr.nroci, != 6r)l n(o) c noMoqBD sJlnogrrxoB aBTolarxqecrof,
ftraccfl{xKal$fl n B [ocJre.qJnoqeM orleHrBar ta B sTnx o6nacrE( 'iyHrflIn,

rr=or(x),j=-6.
Ars pea a3aql{x I-ro srafla r{aeHlraoflkarlfix rDe,q)Ianaelca arno-

ptrrM nocJreAoBaterbHoPo BocclaHoBr€Hxg HenapaMerp(qecKor otleHftx

ypaBHeHrE pa3Aermqef, noBstrxHocrr ?.;(d = ii.(.)-if;(oJ xergy

o6racnflfl o., q= \o. (cu.[4]): F:t(o!)r .'€ n i 6crx

i;.,t,,)= r ,-,'1'.-.d:i-aX- ),0, (3)

l€I:-r Tt'\ E"'

r < i;il = r\(r:-r u (r'-'='J'rJ )),
et !T

r' - = [i: f'-2(,,rt) >o, 1€ r\'-r],
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nFr e(ro*,v*) = Hi 4;O tr, - orl>6*, o€Q. ' v€o- ' rAe Ev,

u = fEii] - cy6onrruaarnre sHaqeHra rosrpfuqreuroe pasM[nocln

? -(,), g . Fu ,onpq[,eJrsem{e rs JrcrroBrf, t" tJE (r)dr-zlo.r F{.t)i.

Ilgnuecc auqe.aerra oreo. saraxwBaercr qx atlrcmreHrrr cootnooenra

?'.;t.t) = o vl €ii-r. Ann ooprrpoBaun ax6opw ore r!+r c.re-

AyDqero uracca Q.+r cpetrn ocramrxca Ha6rnIemf,
BH6xpaercn ,rpons#iinar rouna ,rl(fl(.n) /o), r.e.
ollrcamGr, Bure npoqecc caroo6lqers{a noBropreltcs.

Ha caeAlm@u sfafle rAertrlfirraqxn no ft)nyqexHHt au6opran
(xr,yr), t€ ri. ' BoccsaHaBxxMm4cB J. = o.(r), s = Tl.-, s sr-

Ae HerepaMerp.rtccror perpeccrx i. (cu. [3]l,moo ,,(I) (cu.t5l).
llgroxeruufi norroa xcflorbsyetcf, np.r [ocrpoentrr a;emt.rBnux Mo-

Aenef, MHoFocBaaHrD( odEemoB, oflrcuBaD|4ixcf, cr,rcrer,rorl Hen[He HbD(

lpaBnen{fi, qscrb rs troroprD( fr{tra y = !(x). B sror.l crJ rae aJrnop.r!-
MH Rnacct.lo0traqxn np{MeHmrc.fi He roJrbno npr Bq[,eneHrln o6necten on-
HosHarfiocrr, Ho n o6.[acrefi, coorBercrBlmqrx r(optf,u cttc[€ME.

B u q u c Jr r r e Jr b H H 6 ecneKlw.Cqearmnoetue-
Hra rarrcrBa fyHKqnororpoB&lr{, npeArof,eHH$( aJIFopt{TMoB BBont{Ecfi B

paccirorpenlre lrlreipalbr{aa HenapaMerp[qecraa oqema [6 I n lorHocrx
Bepof,Tlrocrl,r p(or), asJrmqarca o6o6qeuxe[ oqenrr llapaena

fi1.1 = (nc)-1 .:.,|",(@J*r*, (4)

nAe (.), h(.) - ronororoo6pasruc +yHrqrl{, yaoB,terBopf,owe ycroBr.ar
p€nyr.npHocrr (cu. [6]1, a c -0, p-0, Dq -onpn ! -ra. ]lcae-
.ql,DTc8 acro{nrolrrEcrrt€ cBorbTBa oqennr (4), BonpocH ee onrrMr3a -
rlt{n lrtl c, F fl (.).

Pou6nnrlnraxnue srpopraMu lrxporo xcnonbsoBanrcb B saqaqax
IrocapoeHlli MoAene, pyAnED{ Mecmpo,(q,enfln ,r IIpt{ o6pa6oEre &poRoc -
lo{qecko xHoop{aqh{.
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