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HEPA,3PEmImIB rrFmGtlr$toHAnbHm
BFEIE|HoR Jromfiil .q,nfl CEmfi IIE|TE{

B. E.Ibtoa, Jl.A.9epracoea

Baegglre cpq[clB ro,qgnbnof, roruro,r trp oucaxxr n aept{rra4u
nponpen. clqecla€ltro o6renqae! flpoqecc aru.lf,aa Eponperr. ]qxn au -
qecrtai troFf,Ber Eae.qgHnaa llpamor [I], ee trponosnqroxarbHufl Bapn-
eH?, qpelroremoa Onepo, x Jlqgrpor[2], ocnoaaror Ha oEf,canrr
noBe.qoHnn ryorpsmr I 

"elranHa 
E,oA-moI. &o goao.rrno cn bHoe

onpeHrqelfle, nocEotrbBy ?aBaa roFnEa He f,reO! BoSro&loc?r peccyr -
AAlb o noBeAeHlm IIpOnpaIIB B llpoqeCce Elno.lHeHf,trr t.e. O noDq'qe-

H[n EporparflH B HeBotoptil ryor€8ylolofiIfi ror€Ht ,qp saBeFrleHrs ee
pa6orbr.

Bu.ro cge.rano Heraro nomnor pacupe[ss ,qrnarfllrecrof, JIonrB{

9A Cqet BEeAB[$|f, HOgtE lOnmqeClotr CErBOrr trO3BOt@D( BHperalb He-
roropHe cBof,crBa rrJ,"reR xcnolltemr npoFparmrr olo - ,oFI,tB8 npoqec-
coa llparra [3], ssur EoalD [4], Bperafiar roFrra t5l. B Eaclrtoctt{,
B 

"epflHeI 
Bper.emrofi Ionrlo{ EQasntrI taftxe cBotrctEa noDelpHr.f, [po-

FpauH, nas o"cJiic?Bne q[rnf,oB, rr,IBoc?b ( llveneaa ), ngallrHoe rcr-
.[Dqerfie r gp. F.gnc?BeHIu onpaHrqeHxex BperefiHofi loFflm f,Etrseltca
ro, rrlo ee cf,Hrarcllc He rrpe.qptaBrre! cpqflp?B A.[f, freHoBaHm rpo-
npal.lt, !.e. roA€Jrb coslor? tl3 e&rHctBemron (xre,f,poBaHHon npoPpah
lrH.

B IAmon pa6ore cg,amfla norulro nprreHr?b Bpererutyo torrry
.qlf omceHltf, n rl3yqeHrlr cBotrctB cetefi ne"p{. B teponax BpereHrlofi

ronrtc{ renro Brrpasn u raftxe cBof,crBa cefefi lletpllrraK 6esonacHocrbt

.qocrrrilroerb paarslror, raBocrb r .qp. f.err rponosm$oBa^rbHofi BPe-
reHHof, tontrErl oBeSHBag[cR ,qocfalortHo 6onamr ]t cnrbHE rrl?o6Dr eno

cpe,q$B8xr{ Sarucatb cBoficrBo Brc,IlneHrn (ruil ormsareHsHoGtx) asu-
roB npot{sEorbH!il noreqet[nr ceref, lletpn. Hepaspeanroc?b npo6laar
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ErrmG!flr r arBMGrfirocrr f,rExo! cctc, Ilc|"pl rrtrrF|lr x rtGPao-
pcirlloclr rpo6m xsrrrDrosrfl (op0rrr ! prccxrilprDearo? [ponosi-
tsoHarbHon Dp€llGllrloI lornre .qlt cctc? lbtFf,.

I. OeHouue ce?em notuils n onpeler€Hf,tr

Cerr Ietpr - atona6op tr=(P,r,tr,ro)1 ngpp=
= (p, ,p. 1. ..1 po ) - rone.ooe Het[rcloe ynopilpq$atoe rHc€ctBo
x e e tr T - rOHeqHOe HeItyCtOe EICeCIBO n e p e I O A O Bt
lgErurrP-o'fHOl[€lrr€ xHqnAeH!Hoc?nr Io: P-
- (o,1r2,...) -H aqar b.H a a pas r e t k a.

Ntfr rrpolfirDo.[bHono oJrereHla cslr r € Pu t o6ogHaufi rrepeg

'r r.Hfiec?Boeno BxoAHEr areremoa (ylyrr)ra qepeo

r'- rHorec?Bo B Ex o AH ux oJrereHroB (ytxry).Ilrafiqecrorr
nPe,qp!8B,l€Hrel. c€tr cI],am IDyAoJTbHBI
opmeHfl{poEmfif, nEe c lD}nf, ranalor
BefrrH; BeprHE-recla rco6peraDlcn Kpy-
Ioqnan, Bepfiu-nepqo&r - 6aprepam.
lts aepomu x B Eepmlr y Be,qpe .qyna

"orIE 
r llorbno tor1g, rorlF r I y. B

I?arpqecror npqAcranlenxx cerf, pesret-
Ea rec?a p xso6pEaeacs noretlleHnfl B

Befmmy-rHyrof, rncf,a ro(n) r.ln coor -
Belc"Eu|eno rucla roner (@er). Ilpr-
rep cera ntrr.Ee1en na plc.I.

foc. I q/Hrogoruponanxe cellfl lletpr oru -
cuBarrlca (oilarblro c noroqDD urofec?Ba

nocf,qlpBarerbEo(}letr cpa6anrnarun n lIto[ecrBa .qoclnrrcDr B co-
llr p&aretor. Cetb Het rHae" {Usn$o{npoBalb rrpn HatrarbHoF pasHre
f,o. CreHa pagreror rrpoxqropr! B p€syrbiale apa6anraarora olpono rur
nepqxolpB.

Baqqfl cJeIJqtD 0Jnrrr+m nnlr.q$trtoclx r: prr u,[rp-(ol,
2r... ), Koiopar onperprrerca rar

l(x,y) =
I, ecar (rry) e F,
0-a npouaHor crlnrae.

Ilepcxog t rolet cpa6omrr rpr paareme I , ecJrr VXp: I(p) -
- l(p,t): o. B pesyrb"are cpa6asuBam{n nepexogg t npn pasretre
U r nocne.qflf,.f, creruetcs pasretftoil .[r llo c,reAJDqoty npa8n y:
t& € P: !['(p) = u(p)-r(p,t)+r(t,p). B cemr na pnc.I Ha nepBof,
Eare r.oryT cpa6otaru nepexo.q a nrn c. Bygeu noBoplrb, r{To pa3 -

,?5

t



relre rr c.[q6rer se pasraroil r r o6otn qa"r aror rprt: I 3 r'.
Pagretra rt .q,octnlxra Bcelxtro!pasrctuI ! pe-
ayrbta?e nocrql[oBa?erbuocil cpe6arraamn r = trts...t. ,@ru cy-
qeciBye" nocf,qlpBa?erbBoslb creIJ,nE Ipra ea APlrrox pssretoR

r 1t rr3... + xr (o6osnacenre:

B Cgllt tr , ecln oHa .qpglrEra ol
I I It). Pasrefia I .qpc!"qra
ro. {epea a(ro) 6ylel o6osna-

r!e!!b rl{otegloo Bcc Aogltifm B tr pearclorc. 06osnarBx qepcg

fr(ro) = {t € s'lJir€nr(lo): ro I ltl rHorsc?Do Bccr noclq,qp -
.altclrnocretr cpa6e?illeilffil nep€o(oAoB B cgfli l.

llepexo1 t A o c ! n r r r B cerf, t, ecttr cyrl€ctBlre? mr
res .qpcfiallrafi pasrelra I a ll , fipr roiopofi nepqol t r01Et cpa -
6oraro. IlepexoA t r x B o n, ecrrr oH .qpelrcrr ot m6otr pasrer-
lo rrt Br(ro). Cem llelpn r r E a 8r 6clx Bce e€ Eep€txo.E rn-
Br.

llecto p HesuBaslcs 6 e a o n a c H H r. ectrn Yr e n (ro):
r(p) s 1; cootaerc?B€lrHo cetb 6 e s o n I c H ar 6cttr Ece ee

recta 6eaonacmr.
Paccrorpnr cem llerpr r = (P,[Lro) c norerrDqer 0Jntn$er

A!l[ o Ar nAg a - rrero"opfi ar{Bur. oyHr4t t o6o6qaetct Ha trocf,e-

AoBa"erbHocm cpa6atnaarutr ra t(ro) oct€crlettu o6panor: a(tt)=
= A(r) a(t ). OJlnnjrn r,(r) =(a(dlt e s*(ro)) rasunaetcr n p e-
(rrcaur rsEror ce[f, f.

Fasr€rra I D ce?x I negHBaelci 
" 

y n n r o B.o fir ecrt Hr
o.qrH lG nepa(o.qpD c€?r tlpt glor pasrelre He rc€|I cpadotatr. IIo-
cte,qoBatelilroca cpa6attrBemrn nepexolpE Haaugaglct ! y n f, f, o-
E o Fr ecrr cpa6anrBaHf,e eoo'lBelclB],Dqr Eep€[o.qpD fiptrBolx! r

"lrmrroBon 
pasr€vlre E ce?n. 06oanarml uepes t"(Io) rtoreclao Ece*

lymttoBttr roc.[qloBare,rbHocren cpa6anrearuf, rs fr(Io), a qepes

lo(r) = (e(t) 1t € rr(ro)) - 
"ymxoffitr 

firur cern fl 06osnaufl qe-

nee rfr(ro) rno:ecrBo acex 6eonoxequ nocre,qpBaletbHoctetr cpe6a-
maanin nepexogpa, a qepe L.(r) = (a(d1arflro)) mrr 6ecroneq-

ru c.roB. 0npe.qpmr rf(n) = r,o(r) u L.(r) . 06oaxarur uepes t,
r.nacc Bcer IrasHBoBr a qepes /f, - roracc acer Llmuroa, nopc -
Aemtx noreqeHruf, cgloor llerpl.

- 2. hnrrcaRteargaa roAelb
' Ha ocnoae cre{JlDq€f, a6crpax*rofi BDForcJrxtle,rbHoo to,qBrilr [peA-

noreHnon B [6 ], 6yg,er paccxorpeHa xoAeJIb r(onrpem{on ButrrGlrtalb -
Hon crcr€Er SillFr{Hof, qpfi floroq{ cerr llerpn.
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A6cqanrna rolerb cocrom rs cregmqlx arexenloa:
I -THCOCTBO C O C t O tH r Rr BOSTOTHO 6eCrOnetrrOe.I(g-

,qlrfi erfle!fi s € I npelpraBlre! tro.llq/o roH{rr}rpar[4D Btnuc.[IrelbHofi
crc?€mti

o-H AqAr b H H fi np aAr ra!. Eyger pacoratpr
BA?b BCTUCIe!B', HarUHaDlFeCr B COc?OruOtr Bo, IIt Eolopono e(6o)
BHtrOTHeHOi

T-roneruroernorootrBo ne p6r o.q,o a.9 rargol n€psxo -
.qor t €! acco4o(frffl rrac"f,r[rJD {Uanno fr: I - 24 rn,[g fn (a)
conoctaB.lr€tr Bce Bosrorfie BtcoIH neperolA t n8 cocrofitrtt a. [Ie-
peroA tHacoerormt a BosroreH, ecJrr tr(e){6, B

trllo"rr{orcaJ/Ee neperoA t H e E oo r ore H. CoctonnneaeE,
npr Rotopor .D6on nepdoA t rs l[ BeB@roI€H, HaSEBaglci I a
rJIDttnl!eIbHtlI.

HacaJI b HHr B Hqn ctr eHr e r lef,on cfctertttl-
rtEtct noc,rql,oBatgrbHoc?b eoclorfl,

or"oltr., lt.. It... , tr€?,-

yloBr€lBopoqaf, creAyDqrr rpe6ona,mo :
a) nocrqgpeatetrbHoc?b s rarcrrarbnar !.e. f,JIlr 6ocroxeqHel

rur noctqlHee eoglotHtre ar rBrrerca SaxIDluIeI$Gtr,;
6) uepaoe coslorxre nocreAoBarerbnocrn o yflpBretEopie! He -

qe.[urory qpelFra?y, r.e. o(ao) = nslxHai

e) .qpr rarrpro ratra ar lt"..n nocrql,oBeletrbHoclr o 6moan+
Ho: a..r € f..(a.).
. CyfirrcHarltrErono urrclotrrna:rnaastcf, Ao nyc rn

IET EEqTCIEHf,EI.
Konpg paccratptBaetci ftoHrpefitar Brnuclf,telbHat crc?are, fi)

Bcoeorncamre atfl€Hfir otqAecta[olca c 6oree troHtpefirtmr o6tar-
tan. Ec.u Errac,nrerura crc!€re aqmglcr ectu llerpn x=(pprllg,
!E lof ) c normnqpf fiErqrefi tt: tF - l, !o mcactsor coe"oa -
dn s 6ylpr ECalBo .qprryqilE pasrelor h(ro ), Haqa.rbm$ rq)e-
.qlrat upelmcuBeg! peccf,atlnBatr pa6oty cslr rs HarnrbHon past ct-
u Iorr no,q, rlolec"Eor nePeroAoDr rolBrr IroEEslneBaelct Elc6-
erBo Boreraofirr tr€pco.qoB a(,Ir) c€trr. tlacmuraa fi/r{Rlsrf,
f. (t e a(t") ) ss srylor0rctr pasrerre rr conocraB.rrE! no.qficeclao
EoBE pasrctorr rqlgi 18 rorop[ EorJ rarncs E posylbtele cpa6a -
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turl{t o8iorqo Er nepaolpEr norerlGilE ! cem cDEolor t. Ec.ol
rlr opr ro nepexq1pa, noreqanu cartor t r He Eo? cpa6otam
nprr pasrerre xr r to tr(rr) = l. tlar6ruu rqcrcflc f,rrr6!-
ca mrcrelpElertrlrocrb .qpcm Inarelor. nottmem{ar ntrr nopqlp-
HXn 6ecroHe(Drono xrn q,ruroBoFo ctola B Gelll F .

3. IlponosrrgorerbHaf, Bp€remlrafi ,on{Ra

llponoanrgronaJrbHafr BperefiHai aonnra (mr,) BBraerce ulacct.rqe-
crofi nponmn$oHarbHofi Jronrxof,i pacu}lPeHHo[ yxepHuxx Bperemilo.r
oneparopsm{i o r 0, E . B ofrxllle o! .Dopay,I ft.[aect{lleict(on roFtrnt{,
rcTrHHocrb r(oTopo( onpelpJlretcf, Ha cocroaHrltr, BpexeHrfile onepeToprr
nugsoJrflrr Bupaf,alb Her(oropHe cBofctBa qrler BDrrrtcreHr{s B qeJtor.
llHryrruano lrrBeggexxe: oo xcarnHo AJ[f, BrrucrreHrs, ecrr 9. rc -
trHHo tso Bcex 6y,q1nryx coclof,Hr{f, B}ItuclgHxr' ,* t{g[r,rHHo, eGril
to ncrrHHo B opflox rs 6ygnryx coctof,Hxf,i oq ncfrnHo, ecJrx r0 xc-
Tr,lHHO B CneA)noqeu coc?o8t{r,ll{ BDtrgcleHl,ln.

Qoplyau ITL crpoarcs rc cneAJ@rr aJlereHtoB:
a) uxonecrno o npeArra"fit0( nepereHHux .qlf, grereu?apttDD( srr-

CK&SHBaHIF: g1r 92' 9r'...i
6) aonrqecnre cafislo{ 

^ 
,'1 ;

a) apeuemue oneparopbl: o (caeg;muprf,), cr (acengg)' 0 (roa -
uoxno ) .

Ilpaanaa o6pasoBaHxs @ptya c,Ie4lDqre :
a) npeguratHaf, nepe[eHHaf, I €O tBJIfietrcf, (pPrynofi ITL;
6) ecar el n gz- rloplynr, ao qr A 9. r 1<p, r oeq r oe1 , 09. tar-

re (opuyJrbr ITL .

B AarbHelheu 6ygBr rcnoJlbSoBarb V, ) t = rar o6HrIHue co-
KpaqeHl{fi Arrf, nsBecrHrlrc (ppr.yrrnoctpoe.HtE( rc   l{'l r l{ tlGllorbSo-
aatu cxo6Kx .q,rrf [cn"E)qeHrs ABycrucleHHoc?en.

Oopuyau, xcnorbglmqre ?orbxo o6uruue JloPrqecnle cBff]KIt (A ,

JrVr f'=)nnaaunaltca npoctHrn BHcKasBBa -
Hl{f,MI,l.

l,lcrrnuocru npocrono HrcKasDrBaHBs Q, He coAel[aqero BPereH -
HbIX OnepaTopoB, SaBtlcxt tonbro o!! cocTofmrs I tl rtoHKpefiron mfep-
nperaq[r frpe,qIKarflEx nepereHrco(. 06osxatoil. qep€ 8 F Q aol (!am,
qTO npocroe BHcI(aSuBalue Q rcTtlHHo Ha coclloEtr{lt a.

B ornnrue o[ npocmfi BucrasuEaHtrf,, rolopue aE[@Dca fifin+rs-
nH oT cocTof,lrlt8 B rrocJreAoBa?elbHoc.lr Efio{cleHrf,r speI eH
H He BHc fias uBaHrs (r.e. tetlop.yerrroropueco.(ep-

t
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tat o, oro ) ruotcr o}rHrw,Dfl ot Bcen nooreAoBa?eJrbnoc!,t SEru-
creHf,f,. Byger o6osnauarb qepes s c a !o!. Qarlrulo BpereHHoe BHc -
f,agHBaHre e ;Ctf,rfiO Ha IIOC.[elpBA?e,IbHOCllrl BHIII{CJIeHXS o.

B .qgrbnerher 6ygeu ncno.[bsoBe?r o6ograqeme o Atrr [poxsBorb-
Hon 6ectoHe(trtof, nocJreAoBateJlbHoctf, BHt0icJreHra, nocrpoeHHofi no He-

qa.[bHor.y B'q[creilrD c,.c?erfir E: rotl "r"3 t.tl ... , caegyuqru o6-

paaor. Ecrrr natananoe Bnucrtercre 6 6ecxoHerlto, to coorBetcrByDqe;
nocJle,qpDateJtbHoctlb BHrotclenxa o rree.I Bxrq, o: ao ,6t rE2 r. .. Ectril
Hatra,rbHoe Bmtrcrelme 6 rone.no r eno nocJrgAFoe coctofrre Ei rB-
Jrietcfi SaRlD!flterbHllt r to o c:fporrcfi cJleN/olqt|u o6paoor o! 6or81r
6"r...16.,8.r... r ?.e. nOCJIq[,Hee SAruImDt?enbHOe CO0?Of,tile Br nOB-
topfielca 6eCrOnerfrOe ROmqeC?EO pag.

Coctorue 6r xapar"episyer l-fi [an ltrlDcJreHrr (ran, Apyntrrx
cJroBerl, BHrucleHne B t-fi roxeH? BpereHx). ltr 6ygBr roBopsttb o ro-
reHTe BpelreHl( o, nar o Hectoqgr, lr o .D6or ror€Hte BpexeHf,r6olb-
Eer O, xefr o 6y134eu.

Ilpoctoe BucxiasxBaare e rorea 6ntr rponrrepnpootpoaano ratr
BpeTGHHOO lDrCrAAHDaHrer O?flOC4eeCr I HACtOrqCrlr. 6Oree lo([to
ots toso ts g. 

,
Bpaaonre Hcrasraafirt ontoctlct f,af, r naclor[lerJr, tar f, r

614yqcry. 06osraw nepe or c$Fro noc.rq1,orar€rbnoclr Eruclc-
Hrt s nocr€ EunolHeHf,t nepla I rel\o!: a1r!1a1r.rr ronql ceran -
!rr3 BpocEnr onepa"opoD sqltdtcr cleAJmp o6peaor:

(rFoe.F YtZO: ctFgi
op0e o Jt>O: o.ts9.

3alerrr, qto tr r {-.qgra.ruue on€paiopLr ?.co Del xrcrlo
0o r rotg;

qFoe.orFg.
Ilocroauy ippryu p[L o6p.syD?ci rD [poo*u remsulocf,

a1f ro[oq Bp6la!c[ onepaopo!, a ?aEt 061110[ roFrrrcm c!, -tor! 'lo onpolpr8nc o F Q .qrt qo[!!oru(ro Epamoro lucEaarm'
Hrr rccl 6tltb.qpnomuto crqEmE o6pDors

tF Qr 
^ Qae ob Cr r oF 9.;

oF OrY e"o sts er ;tI o; la;
o|1g- HeBepHo oF e.
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llocromry nac s 6onruefi cteneHr xHiepec3D" cBoilcrBa n lrrBep-
AeHI{i o (yHrc$oHrpoBaHrlt cetx fterpr a qeaor (a He or4errbHr{x eo
nocJreAoBareJlbHocaef, aurnrcaerorn ) ofipe,qefl{r ceraHtrtrry BpereHHrr( Bu-
cxaguaartrn Ha cett,t. 06osnaunr uepes E(N) rnofec.lBo Bcex flocJre -
AoaalerbHocreF Buurcnernn B ce"n tr (6y4er oror,qpcrBlf,lb xo,(€Jrb ce-
Tr{ l{ cetb B Tex crJ la.Ex, t(oF.qg gto He nprBo.qrT K BoSHlilfioBeHrD

ABycrrc.rermoctefi). Bygeu roBopnrb, tno BperexHoe lmBepf,AeH[e e
t{cTrHHO HA Cer!}{ tr, eCnX Q rC,rrHHO Xa Ar60fi nOCJIef,,OEATeJrbHOCttl Bhr-
rrrcJteHrfi arofi ce?rr, ?.e. l{ F gro Vo e f(n) : s F e.

B ggnrnerueu PTL ,q,rrfi cerr llerpr N 6yAer o6osHatrarbcr qepeg

P!r,r.
0opuyaae HasuBaetcf, BHnorHrrofi Hauo.qemi Nr

ecJM cJqecrByer ranafi nocneAoBaae,rbHocrb Burncrenus o < l(r) rtrro
o F e . oopxyaa I HasHBaetcs 1t-t{cfrHHofi, ecJlr{ BEnoJtHfeTcR NF C.
Qopryaa eH&oHBaorca o 6 q es H aqr x o r, ecxx &,rfi rD6on
uoAeJrx lt xreet rlecto I r e (6yler mcaTb B o?ox cnyqae : e).

Ilpmepara o6qeaxaorurn {spxya 6y6m:

tre='1 O'lq,
o( e&) = oe A trQ.

Ilpo6aerofi rlc?ttHHocrtl (tr-uctrnnocfit),qnf, ltIT HasHBaercfi

npo6eera oflpeAeJreHtlfr IIo 3a,qaruton ooplyle I € Plhrxree! recao }IJul

Her FQ (tt c a; i
llpoxanoclpnpyerr KaK B aepxxHex Eperercron roFrm BHPalaDscn

carce xsseslHHe cBof,crBa cerei llerpu. Paccrotpu cetr f,=(Pg, llg ,
F*,uoo).flocroJrbr(y nprBeI,eHHHe Hrre cBofctBa He cBraelo{ c nor€tEul-
qeil o0/llIl+{en A, ro 6yger ee B .qAHHor cJl}qae paccra"pxDatb k8K to-
rIBc?BeHHyD, torAB rxorec?lo neperoAoB 1[ B roAenr coBnaleet c
rnofiec?Bor nepexoAoB TN B cerr. Onpegaur nH?eprrpe?ar6D cre.qJD -
qfi npe.ullrao{r[ nepexeHmfi Ha coclof,Hl{p(:

Eedual (s) = a (f^(a) = y').
t<ll

.hrrat (opryra xaparteprsyEl MHorectBo sarrDtflleJrbtcB cocroftorn
(4mrroau posreu).

Oopryaa
Eoabled (r')(s) = r. (t_(a) I 6)t €f '

rePemeprcyeT MHofectBo ncpexoAcB T,, NoTopHe roryr cpa6orsi;r ii

ce"x rrplr .IFHHoM coc"oann?r (pasur.:rre).
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06a npe4trate Bgparantcs 6ecraantopHon {opryJlof, nepBoro flo-

PnAra.
Caeg5mqne cBorctBa cetefi lletpn Bbrparanlcf, rPx nouou$ onepa'

topoB BpexeHHofi nonnlfl coorBelctByDql{u {opttylaua:
trepexoA t gocttrfi B ce?r N .. {oplyaa 0 Eaabled (t) sxnoa -

H$ria Ha fi
nepexoA t E[Bofi B cerr l[ olt ts o O uaurea (t);
cerb f, IxBa -** 

"An(o0uaurea 
(t));

ce?b [ 6esonacaa oNetr( f-r(pr) =1);
P.4N

tynrroaufi asur Lo(R) He nycr - @pryaa oOfem:.naL BH -
no.[Htlra Ha l[.

3atracrlo &,rf, roro, uro6ur aupaarm 6oaee uxpotofi cnexrp yrBep-
rgetuf, o Bosxotrflor noBeAenx[ cerx, noJregHo [poAeraTb ae6oatune
AonoIHI{le,IbHUe noclpoeHra (rsnaqamno), xotopue He EJIrrmr Ha pe-
6oty ceu. Hanpmep, r(8r.qpn nepexoA t cHadraercn AonoffixlerrbHur
BbIxo.q,HHx uee,ror. p.r BHtroJIHrDWr ft/HrqflD ctrerurra ('n. = tt) ,
pi=fi ) . Ectcclaerutul o6paaox cocrorlnl{e-p&sucrra AonoJIHfiDtcfi
Kopref,ou recr ,.., t. € r. TorAAl,irBef[Aenxe: nepexoA t rorer
cpa6ola$ B cerH poBHo a pas sarrrcflEeetcfi cnelyDl[elt BbnorE0.on

6opyaofi:

O(x(n.) = a)Af 41u{n.) = n+1).

4. Hepasporroclr rTt t
B Ap,rnor napanpalF 614,et ycranoBloxo, uo npo6aexa Br,rDqeHnfi

(erarsarerfiiocu) asmoa *f, cctefi llelpt,t, rolopaE Hepespcrxral
cBo.qrtcr r npo6rerc lt-rc!ilHxoc?x i[opryru Plhr rrto, B cBoD oqe-
pe.qF, npnBo.Sr? R HepaBp@rocra nocrqs{en.

nflIAI. IIpo6JreuH BttJIrlqeHilt tt erBr-
BereHt!Hocrn Art tsHr(oE no {3 H€-
paSp€rlrrra.

AOI(A.3AIE[[CI.B0. Bosrrer npor*tBorbnue ce"x tr, f, [2. Hptto

noEasasbrt{reer ree?o tlrr Her BrclDqeHre r,f(rr) g Lf(tr, )? 3aneul,
q.!o rs cnpaBe1rrBocrr BrclDtreHna lf(rr) g tf(Na) HenocpeAc?BeHlo
cJle.qyer cnpaBe.qlxBoc?b BruDqeHrs npe(nftcH}B f,nEKoB .qeHHux csDeft
r,(nr) s L(Na ) . Ho npo6aera BKJIDqem[R ,qJlf, f,suroa na { Hepasp€ox-
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ra [?], creAoBare,tbno, Hopaspentrxa npo6rera Blurrqennr ,suroB ,r

ura "/f.
fuia.lorrruur o6paaou norSsuBae?cfr Heparlpe[muomr npo6a€xg gK-

BxBaJren?Hoctr Am ,3. tr
Paccrolprr nporsBonbH]rD cerb N r ee roAelb. Bu6eper qpols-

BOnbHOe HerreJrbHoe BH$rcJrerure o e r(n). 06osrarrrr uepea l[(o) no-
eJre[oBa"elbHoc"b ltoveqeHH}[ nePexo.qoB BAo.llb ct1 a.e. ccntl

o, 
"o"1 ".ti ".t4 ... I ro [(o)4rt2tr... 3aretru, qro rHore - --y

crso {n(o) lo e r(tr) } connq,qger c onp6,qeacxHur BDlre rsbrr(or tl(N).
.9to6u Arn nporutBoarnror cehefi ltr=(P.. ,E.r ,F.r ,ro r) n [.=(P. ,|!.,

Fa, f,oa) Harrrca,rb ippryry mh , Kolopafi nclrrHna ror1a I roJrb- ,&

xo tor.q8, ronqg t;(ltr) g L;(ila)rnyrHo noc?porrb o6qm ,q4n lti n

tr. ce?b-r.oAe,rb tr, noBe.qeHre fto?opofi onpe,qpnsrocr 6u nonegerrrer

N.
,uo) ctpbrlcr npil noroug cnersaJrbHorto HaJtore-
.[Iprelorp=prUP. n

cetef, l[r x N..
Cerr r = (p

Hrrr cetefi tr, tr

r1f 'F

xo(n) = { ror(n), ecrltt p €P,
I ro.(n)r eclt p €Pe.

Pl
lhorecteo nepexoAoB r B ccil E

crponrcf, cJlelyDqru o6pasou. Ec;u B

cerr( I[1 r tra Kar,qHfi nepexog rrcei
cBoe yEt[rarbHoe llrf,, !o ocJnqectDlt -
erct qpocto€ HIJIoIGHT€ no alxl IIep€-
xoggn (ptc.2), r npouBnor crJ tae H8-
rof,exre npolrsBo1r"cn creg3oqu o6pa-
sox. Ilyctu tl,...,tr - nepdo,qH ce-

tr Nr, noretreHHHe crrEonor 81 tt

ti,... , ti - repexo.qp cefi. f,.r no -

,*
I

t_

t

-t:

T
I

I

ii
I

I

l.eqeHHEe fer. re cmBoJlor a.
a saBoAttcfr Drk nepexo.qpB

B cemr
urrt '--tra r... rt1a r... rto l rto

retleHHtfi cmBorot, a.
l rIlO-
t I

norl raelcr oT HerofeHufi lrepcxo.qt

Ha tj, r.e. 'tr, = '(ti) u '(t!)
t;, = (tl). u (t!). .

2r..., ta
IIepexol

L"2

Pnc.2
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JlIItlIA.2. Ee a n rf(rr) stf(trr) r r o rf(r) =t;(Nl).
A0liASAIulbCTB0. .(ocrarorrHo ycraHoBxrb cnpeBeAJll,tBocrb cneAyD -

qlo( AByx BR.,DqeHxr: lf(n.,) s rf(n) x tl(t{) s tl(Nl)
Boarreu ter,f,(r, ). 06oanatrry qep€ tt npe(nrc caoaa r

&rrnror 1. Ilonaxeul qio Vl > 1, tt e l(n). 3ro yclansBJlrBa€'lcf, ltH-

,qJmtflefi no 1.
Paccuorpru cryqafi, ftorga r = 1. IIpe(rKc cocrot{r rs rtueHil oA-

HOrO nepeKolEr Hanpxxepr a. [Io ycaoanD B cerrx Nl x N. xoryT

cpe6olaru nep€xo.qp (nanpnuep, tl r tl coorBercrBemto), noueuen -
HEe cruBoJrorl a, Ho rorAa no nocrpoeHliD B cell{ N nepexoA t..rno-
raetreHHbtF cruBoJlou a, Tarfe xoret cpa6oratb, cJIeAoBareJIbHoi rt =

= a e L(N).
. IlpegnoJrotrrltrr qro &rrfr 1= k JmBep,qeHxe AorasaHo. lloxaxeu gnR

I = k+1. llycm rrtl = rht . npuuel no npeAnonoreHltD ." € t(N).
Arnrorntno npe.StqJ@rx paccyrgenlfl, B cetfi !l , n N. uon]m cpa -
6orara nep€xogp (xanpnxep, tl 

" 
t: coorBerc?BenHo) r noueveunHe

crlrBoJrot ti ron.qe no floctpoenxn B ceifi r nepo(oA t.., noreueH-

mrf, cl{rBonor t, laftfe roret epa6otatb, ctreAoBsreJrbHo, rr+l(!(N).
Iican c.nogoc -6ecroneruoerTor €Lo(N) n cootBetcrBeHno

t erf(r).
Ecan caoao r - KoH€r[roe (npeAnoacnrr ero .qnlHa paBrta n),

ro i = d < r(r) . fiocro.rrry no JrcJroBrD Jrerhr t|([r) g L|(tra ),
TO CJIOBO T tynIKOBOe EAN B eettl Ft, Tat n B CeTr N2, t.e. Hr
oArH nepcxoA raK B cear l[.r ?8K ]r B ceTn tr. flocre nopofAeHt{fi
croBa T He rofet cps6otatb. Ho ron.qp, no noc?poeHxDr B cern !{ no-
cJIe nopol.qeHxa cJroBa r aarce Hr o,qllfl nepExoA He uofeT cpa6otaTb,
t.e. r - rJmxr(oBoe, cneAonatreJrbHo, r e rf(r). r.

Axaronnturu o6paaor rrorasuBeercf, n Bropoe BrmqeHr,re: tl(r) g

s El(rr). o
Paccuolprr uoAeJIb cer[ tg, nocrpoeHHof ng ce"efi Fr tl ll2 Bu-

tneoru{ceHHux cnoco6or. 06osHacr{x cep€s f:: I - f qacr[qH]m {ynr -
lFrDr COnOC?ABrf,Dqlm noreqeHHory nePexoAy t Dce BosyorHHe Erxo.o't
rt3 coc?of,Ht{a se8 B cc?r l[r(t = 112).

Onpegeanu cJrqAyDq{€ rpeAnr(aru. Qopryaa

Eaableil.(t)(e) = (f.r(a) / il, i=1 ,2 ,

xaparTep[gye! Boauof,r{ocrb cpa6arbrBaHxg nepexoAoB, noMeqeHHbrx cnu-
BOJIOM t, Ha COClOf,Hlot 6 € I B Ce?r Nr (i=1 ,2).
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0opryaa
semtnal.(a) =

xapaRreprsyer morec?Bo
cerx l{r (1=1 ,2).

JIEIT{A 3.
R Fo(

t
rl (naurear(t) , Eebrea.(t)) rt

l (terntralr rt[e&lDal.)) -r,!(nr) srf(n.) .

AOI03AIEIECTBO. Bosbrer t e rf(rr),rpe6yerca yclanoBx?brrr"o

t e r,o(n.) . 06ogHaro qeDes rt npe6rrc croBa r .q,unu 1 .llorareu,
ttlo V I > 1, rr e (r.) . Eym, Aot€.suBr?b aro ttn5@xe[ uo t .

flyctu t=1. Ilperprrc coc?on? ns ru.eHli o.qroro nepcxo.qp, Henpn-
x€p, t. IIo ycaonro nepBofi noJroBlrHH (loplymr, nocRonbry noreq€mfirft
nepocoA t xof,er cpa,6oratr B ce,rn lfrr ?o flepe)(oA t xorer cpa -
6otatr f, B cet[ f,.r T.€. rr = t € r,(tta)

llpe.qgoaornxrg,ra I = k ytseFr.qerf,e AorasaHo.
floruer cnpaBegJlrBoc"b &,It 1 = k+1. lyetu tt*r = t" t r IIo

npe.q[onoreHr,rD C er(tra). [o ycronrm nepBoil flo.[oBllnu (opryau, no-
cronbxy noueqeHHrfi nepenoA t uorer cpa6otatt B ce.rlr Nrr ro t lo-
rer cpa6orarb r B c€trr N.r ?.€. rt+t = rtt e r,(r.). fiprnex ecar-
cJtoBo t 6ecxoneqHo, ro He cJqecrBy€rt ?aroro irlur roloporo t'
f,BJraJrocb 6u tyruroam,r cJIoBor. B l{a. llpe4noaotor npo.![Bnoe, nycrb

f - rynnxoBoe cJIoBo B u2. flocro.rury r - 6ecroxertrtoe caoao n l{r,
ro cJnqecrByet nepexoA tr r(oropEr cpa,6amrnaet nocae rt B catr
lllrHo ron.qa no ycnoBfiD nepBofi [oJtoBnHH (opuynr nepexoA t uorer
cpa6olam n B cer[ ]l,r rtto npotrBopeqx? tym[KoBocttr cJroEa rt .
Caegoaa*arHo, I € r,"(r.) r r € rf(r.).

Eban caoao i - RoH€trlroe tJmrroBoe cJIoBo E cefit l{.. (npeg.no -
,lorlrtr eno AJuHa PaBHa D ), lo t = d e L([2) r xpore toForno yc-
JroBrrr Bropof noroBrHu eopuynu cJre.qyer, trro B cetr tr2 flocne nopor-
AeHHf, CIOBA T AOCTXnHImO 3a&mqn?eJtbHoe COClOnnne (r1mnroB8f, pa3-
umxa)r t.e. r - tynrroBoe cJIoBor cJtqAoaalerbHor t e lf;(n.).

Ilonarex, q?o ecrr tl(Nl) g L;( xa ), ro aunoanena {op.yra r
J,€roEnr ro..H. 3orearr, q?o no ren6 2 r,;(r)=L;(rr)Et;t(!e).

Bosrrer npolgBonbHoe HaqaJrbnoe ButorcreHre o n norarerr . rlto
.qar n6ono cyo{Irca or EHnonHefla n$fiaf, {oPtym. 06oarrarou rrepee
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r nocneAoBate,Ibnoctb nepexoAoB BAoJIb BtrrDtcJIeH[t o. Kar 6ruo sa -
req6Ho, t e160(r ). 06osHrqru uepea "r rrpe(fflrc cnoaa t AIrHH 1r
rotoPt{fi noporleetct nocJle rcnoJlHerua 1 uaroB HatEJIbHoro BEtolcre -
llltn o l{ nepe[ HAqArOv AOnyCTI{MOITO thnucneHilS o +1 .

llcrnnroctr (oprym 6ygen gonasHBerb Htqyrilfler no ir rAe i-
nHLeKC AOnyCTXilOTO EErIl{CneHl{f,.

llpn 1=O .qonycTrroe BHqIcrenilc oo coBnq,qAet c HaeolrbHuu BU-
torcJreHrer. oi r,r r'rcrrlxrocru @prylu npoBepsefcs Ha HaqaJtbHoR p&3 -
uetre f,,. IlcJtrt ncpcroA, noletreHHufi clo.BoJror tr xof,er cpa6otarb
B CeTX Nr, tO CJqe6Byet 6eCrOXetOrOe rJrr 'lynxKo8oe cJroBo
r e f,f(f, ),.na,[.rnalqeecR c t r To ror,qg no ycJroBr{D Jrcruht

v e rf,(r, ), n, caqAoBareJlbxor nepexoA, nou€qeHnur cttrBoJror trro-
rel cpa6otatb lr E cgm N.. Tarcru o6pasor, [crt{HHocrb nepBofi no-
rroBrHhr QopxyJE Ars i=O AorasaHa. llclrttaocm Bropof nonoBrHu +olr-
xyIH IIp[r i=O TprBnaJIbHa.

llpegnoeorrurl;Ia l=k )nBepilrq€Htre .qorasaHo.
llyetu 1= k+1. flottRlxo, qTo ecfl o.*, F ferurlnalrr ?o cJro-

Bo d - tynuroBoe B cetm Nr ttr creAoBa?eJrbHo, rl e r,f,(r, ). no-

croJrbry lf(ttr) s r{( r. ), ro tr e r,f;(n.). Tarru o6peson,
o.*, F lferminal. ,'t.e..rcrl,ftrHoctb Btopotr noJroBrmr rfopuyau AoRa -
3AHe.

llpe4noaornx, qro or+t F Ebabledr (t) . lloraleu, tmo lon.qg
o.*, F Enabreaa(t). IIo qiegnoJrorenmrcJroso ft nopor.qaercr cerbD

f,.. flormuoi q?o cyqecrBycr croBo r e tf( xr) . rynnroaoe nan 6ec-

roHeqHoe, npe(Frrcor, Koropono tBJrtcrct dt . no ycJroBrD r€rME ?o-
n.qg r € tl( lt, ), r, caegoaareJrbro, B ce?r N2 nocrc caosa tt Ha

k+1 urere rorer cpadotatr neperoA ti t.e. dr+t = rnabled. (t).
.fl,orasaleaactBo Jtcnau gaxoHqeno. El

TE0PEIA. fl po6Jroua t{-ncrnHHoc,rx 0op-
,ryrH PIh HepaspeErra.

AOtU3Am,rItCTB0 xenocpegcrBeHHo cJrcgyot ns Jrerr I r 3.o

' 3aranqenne

B pafore paecro"peHa BpeueHHar Jrontrfta fiar cpeAciBo orucaHns
rr rsyqeHna cBofic?E cetcB llctpr. ]ls arlepatypu xsBecrHu npr.tuepu

noJIHux cncrer arcxor [B] Am 6oaee npocru roAererrB r(oropD( one-
parop o (cae.q1mqnfi) AerepmtHrpoBeH, T.e. Ra&qHq cneAJmqrf Ean

io-
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BHtlr{crexrf, oflpeAerreH o.qtogHaqno. }lrotca npxxeF no.[HDa nPaB]u Bu-

sona [6] r,r gm a6ctparcrHoF ro.qpJ[,r, pacctorpeHnoil B AP,HHon pa6ore'
Koropile flepeHocsrcf, r Ha cJr1nra[ cetef [letpn.

l[a.runefiurfi @r l{cnoJlbSoBanrfi BpexetGlor .[oFl,llc,l B cerfi lletpll
aBroptt Br{,q.m B paspa6ome npaBm BUBoAA Arfi noAtqaccon penyrtrprtD(

cmef [9], T.c. t{3 }tcrxHHoetr Bper.eHHoro Jl.lBeFAeHxfir xepaRtePn -
gJDqeno cBorctBa r{ noBeAeH{e ce"efi N.| f, Na, BhlBo.$ltb l{crxHHue

JnBepfAeHns o noBeAeHntt l,l cBof,c?Bcr cem llr KoHclp]mpyercn ll3

ceref N,, x tt. nprt nououtt{ onepa4{n arre6pu cetefi tletpr [9].
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