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BaegeHtre
Merogu nnHefiHoro rporpammpoBaxxf, Erporo rryI{uQHmrcf, D sto-

Ho{r{rce,rexnr{Re I{ Ap}rmx o6aaermt. .Urs errx SqEarI xE)artepex 6olr-
mofi o6teu BbFMeneHnR, ero tlSc'lo qp[BoAt{f K HeBogMonHocrl,l t{x peoe-
nnfi na oh,t sa rq)[er/ureMoe BpeMf,. clqecraennoe coKpaqeHl{e EpeMeH[

peEeHnf, nplr roM xe o6EeMe BHtnilcn€,m{il umHo noJlJnll{rb npr{ napaJl-
nerbnof, pea,rnsarq,rn a,Irq)nrMa Ha BbFMoIlITerbHofi cI{cTeMe c q)orpar-
urpyeuofi crpyrrlpofi [I]. Ilapa;tlenbHoe HcIIoJIHeHI{e a,Irqpilrt{a rpe6y-
errrq)oMe peaJrtagarlxfi apn{uetntrecnl{x drepaq,rhrnponegerua oneparptfi

o6uena AaHHITMI{ Mergy BetBrru}r runqpnrMa' qro rpnBqgrr Ic .q,onoJlril-
TenbHbM HaKJrqAHbrM pao(oAaM.

B mmtme or r,rgpcrHbo( pa6or no napa,rJlenbHuM a,InqprrMai, gqAar{

rnHefrHoFo rporpars,s{posan}rn [ 2, 3 ] a pad me npeAnaFamrcfi napaJlnenb-

Hbe aJrFqp[rMH, ocHoBa[IHEE Ha noxarlbHbE Bgaruo[eilclarm< oAHoEpeMeH-

HO grCnOJrHfieMbD( qacren. llenorrgogaHl,te noKaJIbHbD( asarmogeilctarfi cy-
qeerBeHHo MxHl,rMr{s4pyer Harnq[Hhp paero[u no o6laeny AaHHbDiiI{ B cl{c-
TEME.

Paceuarpr aaercfl rrapa,rneJrbHo-noaoqHas flHrepllperaqnn Mero[oB
peneHlrfi sagau rltnefrnoro nporparaoeoBaHl/ra: MeroAa ynJn{lteHl{fi IUIaHa

9r cHi,nnel(c-Merofla c [cnoJrbgoBaHxeM TPeyFonbHoFo pasJrorerra g 6aglrc-
nofi uaququ.

I. llaparneabxafi peaJmgaq{f, Mero[a
IIoeneAoBarerbHoFo IrYqueHna ruIaHa

3qqava nilHefiHoro qpor?aroorpoBaHtla galcJloqaercfi B HafioftgeHfir,r

Heorp[qarenbHoro BeEropa xzo, oQpalanqeno B Maltcl.fuyt{ JErHeih},o

dopuy r(x) = cxT qpr ycnoB}lm( rxr= B ,t.e. nax((c,x):^aJ(=8,x20]r

IO



nl,e a=(Air...rAL) = ll".i]L*^ - uarprqa yoroarafi,A, r B - cootaer-
crBeHHO BftrOp ycnoBt{lt r EKrop ol?aro{qeHlrfi. thclemtoe peEeHxe 3a-

laqx uoiHo ocyqecrBl{rb t{fepaqxotlHbulr i{erq[alol,qpeAcTaUlEoqxM]r co-
6ofi MoAniErrar[rn c[MIUIerc-MeroAa. Srcnepduentu norasuBant [4], tno
qxcno nrspatp{R I , rpe6}€M6rx AnE peueHxfi sqAaqil, o6rmto rore6let-
cfi or 2n Ao 3n qpn n<n.
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Paccumpnu Merog,

[oc,reAoBaTenbHoro yn]rq-
uoua naana [5 ]. Orm
Me{o[ npeAcraMfer co-
6ofi npolecc pemeHlrs ct.t-

creMH JMHeIIHED( ]?ame-
xnfi - yoroaufi eqqawr
no o(eue nom{ono l,lc-
ItrntreHnfi c oco6uu npa-
nuor au6qra onopHono
gJIeMeHTar o6ecnetnr aan-
qr{M AB[rxeHre no 6agr-
calr (npaamo nu6opa

hre. I paspeua[qefi crpofl r )

tt uonotornril pocr nn-
Heturon Qquu (upaorao au6qla pasperranqero cnor6qa k).0co6ennocrr,
npeapaqarqafi Merog l{crunteHflfi peuen[fi cr{creuu annefiurr lparrerlft
B Mero[ peoenufi comrcrcrByoqefi gqqaq{ ,r,rHehrono rrpor?amffpoBa-
Hrfi - oro cnerprarsnufi au6q uanpaB,rmqero oJreMeHra xr, ( rrdql nx-
AeEeoB r r k ). .(grxrc, t,tMeoqtae ornqleHtre r l-rrepagrn, 1go6Ho
crpyKrypHpoBarb B cnrrmrerc-ra6;rnr1e (prc. I).

B alnoprtuax, IlogBoJrmqrx penarb gq[aqy arnefinono fiporpamo{-
poBaH[f,, cHaqar& nrdnpaelca naqarurtfi 6a3nc, onpegeaaeuM rtHAeKc-
HbrM MnofecrBoM Jo= ("r,...rskr...r sa) , noote qeFo oc1qecrBJlrler-
ef, nocneAoBarearnrfi nepexog 61 6agrci, oqpegeJrreMono Jo, ft rar
HasblBaeMoMy cuerrouy 6asrcy, oqpegenf,eMouy MlrorecrBou J nnamr 4o
nonJrueHr,lE olcoHtraTelbHono 6a3[ca. .[,aa 6asrca, otrpeflenrreMbt ro{Ge -
crBarfl J t{ JrrHaBbtB&T cMerclbtM}{, ecJll/r MHotec.lBa J n Jr otlnqarcrcR
nlmb OAHLTM r,rHAeKCOMr T.€. C],I{€CTB}rDT TOnbftO ABa I{HAeECA k n r ,
ItrOBrrerBqpmq[e ycJroBrf,llr tlJ, k€Jr, r€J, r y'J" rmqtbp saMe-
HmTeE oAr{H Ha Ap}Ton. Tonga noaqlrft, qTO nepeMeHHefi xr BKJrDqaer-

cf, B 6aglrc, a x, t1cK,rQqaerc, r{s 6as[ca. Ilepexog m 6a$ca J1 ft

Ap]ro,ty 6asrcy ;'\r+r'l t.e. rq)eo6paSoaar{[e I-fi ra6mrqu s (1+1)+
II
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r a6.1Hrly qpoH 3 Bo[r4r cf no pe K]ppeHrHbtM QopMynar,r :

--( r+r)-
I-

nPr i.lr ,

lk >o

(r)
'' ", IIpr

,a(r)r;(

e=n-iDt te(r r, 1

,(tIj

. (r)
)_ "., *(r)

i: tkrk
(1)

lr

^ _t

i=tr21...,r,ati j =01,...,n .

&,r6op r € J JtroB,rerBqpfier ycnoBufii{

1*(r) 't

€" = min .lg: r >ol-*'" ull' -tk - -J '

grHAeKc k€J' , g.rf, r(oropoFo "jil.,. = al'). o.
llmao sanncarb artpopnrM (r+1 )-n nrepaqntr MeroAa yJr)rqueHxfi

nnaHa B cneAJrcqeM BxAe:

El. Ecan Vie(1,n): *:11.. = A- >o , ro nlag onrrMaJreH il
BbrtgeJreHnfi sanaHquBanrca.l,lxaqe,ec.in ij<(1 ,n]: *)l1,ra on Vi€
$,m): *lt)a O , ro sqqaqa HepaspeurxMa, r.€. mne?Eran-Qopua ne
orpaHxqeHa crepxy r BEFMcneHr{fi Tarcre gaftarqxBaotca. B [potrt{Bl{oM
crr)^les nepexoAl,rM r uany 2.

lllar 2. -hdnpaeu paspemaoqnfi. cron6eq k ns ycroBr" "ill," =
oi;l*( l I .-, paspeuaDqyo crpory r xs yolo,r{s

:€(r rn) 
E+1tJ

"(r)to

*(')lk
t )

llepexogru r nany 3.
[g!. fipousaogru saueHy 6agnca, t.e. npeo6pasyeu 1-.p ra6n[-

rry B (1+1)-o no QeMynar,t (I). tlepexogt{M R cneA},oqefi t,trepaqrx n

BogEpqaeMcr x uany f.
Bwrarcanrealure cxeMH onpeAeneHr{s }rcxoAHono onq)Horo nnaHa

cBoAmcfi K peirreHno BcnoMorarenunofi ran pacsilpeHHofi 3qgaqx no rory
re a,rrq)nrMy [4 l.

Bcnouonarelrnan sqqaqa Qopr.ryanpyercn cJreglmqr,ru o6pasou:
T

nax{Lt = -€x33 A:c + xo = b, ltao, x"}o},nAe xa = ("Xr..., *:) -
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Bercrop rcftyccrBeHHblr nepeMeHHhx, sT = (1r1r...1)- m-KoMrroHeHr-

nuil BeRTop. HeqanbHbfi rrJraH BcnoMoFareJrbHon 3q[aw cocraB,rflercf, ]rg

ftoutrloHeHt x=o, 18= u. B cryraer EonAa onr[MUlbH@ sH&a€HH€ Lt =

= 0, onrnlaa"rbHilfi nnaH BcnouoFarerbHoft gqlaqil oragblBaercf, onopHhm

nnaHor ncxoAHof; gqqaqr, IIpn Lt< O ilcxo[Ha8 SqAaqa He r{Meer H}r oA-
HOFO nJrar{a, T.e. c}leTeMa yoroEltfi 3a[aqx HecoBMecrHa. 3qqaqy Jil,rHefi-

HOFO npoq)ailMHpoBaHxfi B eToM cn)^Iae pemmT B ABa eTaIIa: Butlrcne -
HI{E HAIIAJIEHOFO OIIqPHONO NJIAHA, sAfEM OTIPEAENEHXE OITT{MA'IbHONO N,ITA-

Ha.
Pacmrpennaa sqgeqa nosBorfler o6tegrnntr ern [Ba erana n Sop-

Mvnxp]leTcfi cneAy@t{M o6pasou: nax(rr=111; - [txa: Arc+xa= b, x >O ,
xa > o), nAe L{>o - AocraroqHo 6oll6utoe qrqfio. Haqanutruft onopnufi
ruraH paemrpeHnoil gqqaq[ r - 0, xa= b. Ecnn rq)n peureH[]r pacunpeHHofi

Sa,qaqx xa = 0, rO x'= (x;r..., *;) fiB,tf,gTcfi OIITI{MaJIbHbIM ruIaHoM

HcxoAHofi sqqaqil, ecJrn "i' *f ,O , To r,rcxoAHafi sqg,aqa fiBJrrrercn
l=n+1 r

HepaspeulrMofi.

Paccumpnr"r aJrropr,lTM ogtrofi nTeparprt,t r oqeHxM onepauxoHHylo

cJrorErocTb pea,r[3eq[]r MeroAa B saBncfiMocrr! or napaMerpo8 38,qaq:
n - wreJra or?aHuqeHl,tft n n - qxcra nepeMeunrx. Korga 3qgaqa rxHeft-
HOFO IIpOrTaMMUpoBaHfif CoAepilrr eqe n !,o[oJrHr{reJrbHb0( r,rcKyccrEeH -
HbD( nepelreHHED(, To tltrcrloM nepeMeHHbo( fiBrlflercf, nt= fl + irlo lleparc

ABa [rara aJrFqpHTr\,B npeAcTaBrrtrot co6ofi nol,r6lrxatqrnbe onepaq]r],t: npo-
cuar?r{B{rcrca (ro+1)-a cq)ora cnwuerc-ra6Jlur.lu, Hal(oArrcr Mr.rHnMa.,rb-

nufi orprqarearuufi oJIeMeHT H ero Hqqeftc I( , nottcr B n-BexTope no-
Tpe6]er He 6onHre n onepaqxll. Ha atopor,r Eare qpocMarprBaercfi k-n
eTOJr6eq, H&(OA!{TCfl THAeXC r , Ha nOr4CK B m-BeETqpe nmpe6yetcn
xe 6olee m onepaq[fi. Tauu o6pasoMrql{cJro onepaqnfi, rpe6yenrro< AJrfi
nepBE( LByx flraf,oBrJlhHetiHo saBr,tcHT or Eapa{erpoB sq[,aql{. Ha rperr-
cu Eane Vie(f ,n+1 ): il r Hymo rLD crpor(y (n+1 - Beroop)r ]Mr{o-
[eHHyo Ha xrk, BHtlecrb ]tg i-ft crpoKr{, T.e. c}fifineftc{Ilar npeq-
craBJrfier co6ofi uarpuuroe npeo6pasoBaHxe r-ra6nnqbr ((n+1) x (n+L)-
uarpnqu),. rpe61mqee oelnqecrBJreH{fi ttop4,ra (n+1 ). (rr+1 ) onepaqrfi.
Crunnerc+ar reu cauw Enoctrr B pearrr{saq}rp MeroAa Hafl6onee cyqe-
eTEHHTE OtrepSqrAnHHC 3arpa',rH. 0uenugno, qro BpeMf, peueHl,If, saAaqn

Ha rrocJre.qoBerenbHofi aEl 6yget nponopry{oHaJrbHbo{ qileny onepaqrfi ,tpe-
6]€MbD( .qJrf, ee Bb[IonHeH[f,. Tonga odqee BpeMfi peEeHHfi npil 6onbfiux
gHatGHf,E( D, m oqpeAe.a14Tcf, EennqilHol T,. = l[(n*l )(r:,+t) + n +n ]-
. l[nm + O(n+n) ], FAe I - qxcno ilrepeqril.
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Paccuorpnu renepb rra-
pa,rneJrbH}4o HreprPersrs{D
MeTOAa ynJ fieHt{fi ruraHa Ha

qunnuuecroil cngreMe, nora-
saHHoR Ha plc. 2. Pacnpe -

fotC. Z AeJreHxe AaHHD0( eITMIUIeRC_

la6mrqu r,rexgy (n+1 )-+r BH-
qlrcn[TeJreM clrcTeMbr npoDrgBe.qeM no crporail TaK, qro raxgM ButrrcJrr{-
re.nr 616en xpaHr,rrb crpony cnunlexc-ra6fi[rlbr u fiporpam{y o6pa6mm.
Kaxgun BbrtMeJ[{TeJIb o6pa6arueaer nooJIeMeHrHo cBe crpory, colrJlaco-
aagno o6LreHr,rBaficb peaynbrararrx nml o6qntor ,q,alIHbtMI{ c coeeAHrMH Bhr-

tMcnr,rreJrrrrvM B cooTBeTeTB[r,r eo cBoen rPorpsio{on o6pa6mM.
Ilepaufi [raF aJrroDrrMa ocJ,rqecrursercf, B (m+l)-u BbFMq,r],ITeJIe,

roropufi Hexonflr r{H[erc k s (m+l)-il cq)ore sa EpcMf, nqpE[Ra n.ltrro-
6u onpegemrrb I.tHAeKc r Ha BlopoM mane B k-M cror6ller. oJreMeHTbl

noToporo HaJ(oAmcf, Bo Beex BHrrI,rcJIxTeJIEC, Heo6xoAl.rMo lcorbllo B68M-

ernrenefi npofiru ABalAH. B ueparfi pas rcargrfi i-fi armrcarrenb epaB-
Hr4BaeT ABa 3HaqeHllfi g. , €r_1, MI,tHl,lM&JIbHOe l,l3 Hl,!x nOCbr.'IaeT CO -
ceAHeMy BHrMcnHTeJIp. Ilocurnaeuufi BrqptlqHo I,rHAeKc r Ao(oAHr Ao r-ro
BhrtMcnr4TerE r,r aKTnB!{Sxpyer erio (cu. prc.3, rAeEI- cocrotfine pa-
6oru, n - cocrofffie ornganra). Tarolrrr o6pasor,t, oTa onepaq{f, ocy -
o qecTB,rfieTca B cncTeMe

Bbrqr{cnl{Tenefi 3a E)e-
Mfi nqpqra 2m e xl4-
EeM cJIJn{ae, Tc€c EOF-

[8r-fo
IIpu BHnoJrHeHr{r,!

fperbeFo Ila^ra aril{B}l-

Ep
Err()D
6pqD
E<r
ODo'a n !

Pnc. 3
Bpeut

gr{pyercs r.-il BtnflcrrreJrb, Kar( florcagano na pnc. , Roropbfi r,urJrncr -
plpyer AIHaMI{Ky ButlucJlem[fi B cl,rcrel{e rq)H n - 4, n = 5, r c 3.
Kaxqaa rurerra Ha prcynre noraSHBaer cocToffltle pa6orrr i-Ito BbFIlc-
JMTeJTA Ha j-M BpeM6HHOM UaIe, KOTqI)Oe gaIUmtraCTCE B BHIIOJIHeHI'III

o6o6qexnofi onqpar+{r,r: Ep[eM onepalua recG)l , Bbrt[{oreHrcr no pery?-
peHrHEM {opuylau onepaH[a x. , nepeAa.re-onepaqga 

""o,6X{@- 
cJro-

neHr,re no MoAymo n+x ). onpegeneHHbE B r-M BbttMcJll{Tene -oneMeHTH
r-fi crporu npotrilttlBetct no qxnniqeclcofi ct{creuerBEtrI{CJIEE flptr oTori{

gJreMeHrH oeTaJrbHEDC crtr)ott. Taroru o6paaoi.r sarreHa 6ast{ca B ct,Icrexe
oeyqecTBlrTcfi 3e a EpeMeHHlD( ularoB onpeAeJleH}lfi r-M Errtmolt,lTeneM

sneMeHroB paspeEeqeR Qrpom nmc (n+1) rran sqAellirE{ pactrpocrpa -
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HeHlra oneMeuroB r-fi crponlt m Bbrtll{crretua ocr{ulbHroc oJreMeHToB B
(n+1 )-u Butr![eJrrqeJle clrcreMbr. B erol,t cJryqae EleMfi napa^rlJreJrbHoro t,tc-
noJrHeH[fi cr,tr{rrneEc{ara oqpeAenflercfi ' B8n[qxHoil ( n+n+1 ) .06qee 4e-
Mfi napaJrnenbHofi peamsa4.r['a,rroprTMa Ha crcTeMe orrpeAeJrrlercfi Be-
Jrlrqm{oil nopflAKa 1I.= ln1!maQ(1) (pnc.3), He EoropoM noKasaHa Ana-
I?arora gaHmocTt{ Buqnenl,lTeneil fipu pearrHsar+{x oAHoR nTepaq}rn.

creneng eoEfilreqeHxfi otrepawfi ilrn yeKqpeHile nE)aJrneJrbHofi HH-
repnpeTagl.rH aJlFqpl{rMa Ha crcteMe l/l3 r0 rs,rKJlnrrecEil cBfi3aHHbD( ButM-
cJrr{Tenen IIo cpaHeHr{p c nocJreAoBaTenbHoft peaJrr.rSar,rreil orq)eAenr{Tcfl

orrHOoeHI{eM Sr= Tr/T"= nn/(2n+3n)= . #5; . Ecan qp,nHtmb, qro

n = cn, To S_= n!. !ffirtnanocrb Hc1loJlbgoBafl1,1fi n B6to,tolure-' n 3+2c
neil B cuereue (cui'[uc. 3) Mofitto oqeHxrb ErI]tt{I,IHofi E,=s./ro=5;fu-

npn c>>1 Er-1..Bcnlqae, ron[a c((1, T.e. n>>n qenecoo6pasHo

per[arb ABoficTEHHJno 3qg,aqy.
3axernu, qro AJrfi Rourponfi BbttMcnennfi qepeg oflpeAeneHnoe qrc-

JIO nTepa4.rn Hy)iHO Bbltlt{uf,Tb ycJIoBHbp oleHEr aj , I(oropht x?aHfir-
cfi B (n+l)-u Brrq[cnrteJre, He roJrbRo no per]?peHTrlbor oopMyralr (I),
HO l{ HerrocpeAcTBeHHo n3 coorHq[erMil:

a(t)=r-"= i.(r)=(J i J r=.1 .r L
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nge ce 
, - KoeiffiuqlleHTbr nrHefiHofi @puu rpu 6aslrcx6D( KorirrtrreHTar(.

3ta onepaqnfi pasrocrnbHa yilHor(eHilp rpancnoH[poBanHofi ( run) -uarpn-
Uu ycnoar,rfi a6.; Ha Errqp cE , r.e. at"= A?r) cl". , rpe6yer
nqpfi[Ka r0r EpeMeHHbD( [raloB. Ha prc.5 norasaHa napaJlnenbHaf, nHtep-
nperaulrf, erofi onepaqr.ru rlpfi n - 4, n = 5.

Ilnoenoaxcrro+
P P F P j

Bpexr

]-

P
42 5

o

1

2

3

4

5

6

?

t

S :=rec +x crJ t-rri lJ trt

Sor= Oi 
""o.J

S"+r rj= AJ'

-c- -rJr

9

5h,rc

KarylVil ButrucnnreJrb, HaqnHaf, c ngpBoltorotrpegen@r qactlqrJm
cyx[uy 51 t ) r nocuraer ee coceAHeMy Bhlqrqrrr{re.m B notbrlc Ao
(,,.+1 ) -r.6,' a KoropoM HaKarIJIt{BaDrcn rrpo{efiyroqHrp gHaqeH[fi ycJroEIrD(

orleHoft a . oueargHo, r{ro napaJrnenbH@ ncnonueru,re erofi orcpalp{}r
MOTHO OCyqeCTE'tTb 3a BpeMfi nOpflKA'.[r= n+n ' na pnC.5 glR n - 5,
,-4, 1r=9.

Taruu o6pasoM, npn nE)arrneJrbHofi rHrepflperar[,r]t Meroga Frytue-
Hr{f, nJreHa MH nonJ rilrn ruaeftnue BpeireHHbt oqeHro.r ogxofi nrepaqtr.

0rlaerrtl, tlro Bo Bcex BbItMcnnreJIbHbD( exeyax e14Mn e*c-Mero*e
lrenorb3ylor per(y?peHrHhre tpopMynu (I). IlpraneneHr{e or}tx perylrpeHrHhD(
Itopuya eKBrBarreHrHo wHofieHrD Marplrrl 1(.) , [peACraEreHHED( I-
1.a6nxqefi c-qeBa Ha Marp[uy ifuo6eHryca F':
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Harpruep, B MoArt[r4apoBaHHoM c}rMnnerc-t{ero4e Ha kaGAoR }rre -
pa4{}r He(oAf,r o6parH}m 6asrcryo Marpfirly Ai{ ,1, HaqrrHas c eA}rHrq-
HOf,, nO TeM )te per]?peHTHUM COOTHOTTeHI{f,M. Ea HeROrOpbD( KOHt(p€THrm

rIpnMeHeHr,rE( [6] pemerne sa,qaqil nrHeltHoro nporparrM]rpoBalr]rs ranlu
cnoco6oM fiurfiercfi Heg,oanerBopr{reJrbHEoi. llocranrry napa mUeKcoB
(k ,r) n onopHhfi oJleueHr Marpffrlbr Qpo6ernryca o6rnno Bbr6rpmrcfi rax,
qro6u o6ecneqHrb Bb[roJrHeHne ycnoMfi MoHororHoro pocra n]rHefiHoil

QopMH lr ABr{renflfi no ruranarir ga roHeqH@ qxcno rrepal[,rfi, ro naaanufi
SJIeMeHT *r* riofteT oKaSATbCf, OqeHb MaJrhI nO CpaBHeHt{D C N)yIT{rO{
rrk lr Heo6agareJlbHo HaflJry@t{M c Toqro{ qpeHr{fi rMcJreHHoR peaJr}raar${t{

Meroga. C gpF.ofi crqpoHH, rq)lr Ha,mqxfi cnn6or oKp]mreH[fi cmr6ma ru-
tllleJleHr,tfi criemlH( 6agncog or nTepa$fi R r4Tepar4,fi,t HaKaIUrnB&)Tcf,.

qro6u Hs6eftaTb ororo, EMecro yMHo,[eH[f, Ha Marpxrlv 0po6eHryca
Ha rffi.qoft l,r,repaqxr [cnoJrbsJmr Lu-prBnofieHre 6a,BrcHoil MarpurlH

[6,? ]. B eroM erryqae [pqeAy?a peueHufi sq[aqil anHeftnono nponpa]oo{-
po BaHr g fi BJI rpTcfi ogxof, ns paSHoE{AHocTe fi cur\,Ere Kc-Mer o[a, ocHoBaH-
HOnO Ha EprBeEeHI{[ K Tpe]moJrbHor,ry EmAy reKyqeFo 6a3nca AJ coFrrae-
Ho ypaffieHlrD LA; R , rAe R - HeBbpo(qeHHafi BepxHfif, rpeyronbHafi
Marpr,rqa. llgseerHo, wo rargnfi mar cuurrJrer(e-ireroqa rpe6yer peuenr,tf,
TpEx cr,rcreM rnrxcfinu 14lamremfi c 6asl{cHofi uarpnqefi it, . Ilpr,r r{c-
nonbgolaHtata rye]noJlbHoFo pasnoftenr4a 6aanea npoqecc peneru[fi cr{creM
nnHefrnlpr ypaBmeHnil cBoArlrcf, ft perlenno rpe5,onbHbD( c]rcreM ]?aEHe -
HRfi q{crerHo ycrofiqxBbul Meronaul.r 18,9 ]. 0ror uerog 6oree rp]troeM-
IO,Ifi, HO r{aero 6hrBa€r neo6xogr.rr'rr Anfi npaKTnqecKolto peEem{fi SqAaq c
moxo o6ycroBJreHH[orr 6asrcnrm,r uarpnqam [6].

1

o

o

-1t
x th

xg

o

0

o

1

r I

o

k

T7



2. IlapalaeabHafi peaJrx garlun cxMllnetc-MeroAa c [cnonbgoBaHr,reu
Tpe],ToJIbHOnO paSn ofieHnfi

Paecuorpnrr,r sqqaqy ff,rHeliHoro nporpaMrfirpoBaHnfi B oreg]noqefi no-
cTaHcBKe [?]: na[Tn eiD co+cTx_t ...+c-tx-1+clx,|f . ..fc.ro npx

vcJroBr,n!, r{To r-r+ 
,=E."r.r*r= 

bt, i€(1 ,...,m), xalo, riAe xr - Ho-

orplrlarenbHas flepeMeHHafi, ecfl,r i€ I+, x. - HyreBarl [epeMeHHas,
ecJrr,r i€ ro, x, - cao6ogHafi nepeMeHHafi, e6nn i€ It, I+u Io ult =

= {i: -msi s-1 ,1<isn } . Mnorecrao r,rHAercoB ref}qero 6a9ucg
o6oanaqnu ,1'= (jr,j.r...,j,).8 o6qer.r cnyrae s = (b(t),...,b(ra)1
aBrrf,ercfi (mxrs) -uatpnqeft upaaur qacrefi .

3qqaua peuaercfi B .qBa eTana. lia nepao,r gTarre oqpegerrrrercr Ao-
lyeTxMoe 6asucHoe pe[reH]re IIJn'eM MxHr'lMxSarprr{ BcnoMoFaTenbHoft qene-
Boft O3nIK1r,tu: dr=c--x-+.. .+6-.x-.+. . .+d xo r F.E€

u, = t I:iT.,i,',X['",1,"1:",
Ha aropour aralle onpegenrte'rcfi onr!{MaJrbH@ 6agncnoe pemerue,

rr1lt,tqeM B KaqecrBe Haqa,rbnono 6asrca ardnpaercR 6asnc, Anfi r(orqpo-
no 6agucnoe pe[reHr{e gonyctnuo.Paccuorpr,rM a,rropr,trM nepexoAa ol 6a-
srca J r 6asncy J' .

I. BrnAaCnmOTCfi CI{t\,mneRCHbre MHOd,lTer, ,T= (v1 ,... ,vr) }f 3 pe-
uenrlf, clrcreuu maxeftnux l4tanHenrfi .rs^tr= "] n onpegennetEa gemop

yanoBHbD( oqeHolc r=(u-r...ru-1,u1 r...r.,n)T KaR u = c - ATv.
2. 0npegeanercfi HH.q,eKc k€ ru BBoAxMoro a 6asrrc Berropa

**= tio (u.: i €Io) , ec.ttr u*Io , To Blrrucrrerr,rfi garaHqltBanrcf,iB

rrpofl.rBHoM cJryqae nepeilna K cneA)noqeMy rnaFy.

3. IJrn orpeAeJreHr{fi rHger(ca r . rcnrmqaeMoro r,rs 6agnca Berro-
pa o[peAeJr f,eTc8 BeKTop y }Ig pe[reHHfi creTeMbla\-BeKrop'b:+ us cr{cteMu lJ.I1 = b

ollpeAermrcf, BJtl,lqrHbr p I{ na:

nxH6lh{bD( }DaBHeHtrR(i, - 6asrcnoe peue-A,lx =

rue).
AI{t
3areu

" =ih' = 
'e1Tf1 tt 

t xr)o' b')o' ire r+n 'r ) '

ecJm rna He qtpeEeJrrlercf,, [o gq[at{a fiBrrrlercfi HeoFpaH[treHHon, B [po-
Tr,rtrtof cJr]n{a,e . - jn, BepHJmbcfi E n.f.
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Tarnu o6paaoM, .q,nf, BBeAeHxfi a 6aglrc nonofi uepeueHnofi Hymro
peunrb Ha r(afiLofi r,rrepaq{[ rp]r cllcreMH rMHeitHbD( ]pa*reH[fi c 6as]tc-
Hoil Marplrqen AJ:

o.$t) = 6(r), ie(l,rs),
A.1X = A" r

a]r="r.

Q)

Tar rar p€rueHue cLIcreM (2) na ocHoBe Qopmaponanraa o6parnofi
6asflcnofi MarpxrlH aJl c ncnorbsoBanfieM Qopr,rya (I) raorer ora3arbcf,
qr,rcJreHHo HeycTofir{uBbM, l{cnoJrbsJnoT MeToAr ocHoBaHHUR Ha [pr.rBeAeHx]r

K rpeyrorrbHoMy B[Ay reK;qero 6asrca AJ [?].
Teryqnfi 6asrc n, rprBoArrr K rpeyronbHoMy Br.rAy connacHo y?eB-

H€HrE LAr= R, B = I,B , rle L - HeBhtpor,qenHafi (ruq)-i{arpn4a, R -
HeBBIpofi[eHHas BepxHf,.E TpeJmonbHafi (nrn)- Marptlqa, B - Marp[qa
(mxrs). B eror,r cnyqae peEeHHe (2) c noanofi Marpr4qefi AJ eBogxrcrr
K peEelrro eHereM nxHeFrHbD( ypaBHeru[R c rpeJmoJrbHbtMx MaTpr,lqaMn B:

n{t) = 6t), i<(1,rs}, 
1R,=LA". 
I

RTz=cJ, u=rfr. .l

llycrr gan 6asrca J oreegeneHa Marpuqa (l n p
nepexoAe K cMerHoMy 6aer,rcy Jt r,la'r'pnqa { J', R', Lt

(3)

,f,'1
,Bt

,rorAa qpH

) ctpornrca
6a9nca, a

t, nanpruep,

cne.q,yoqilM o6pasou. Ecmt x, (r =j"e J) nuaognrcn ug
x, (tdr) BBonrircfi, ro

Jt= (i,. r... rj.-1rir+rr...rj.rk ),

Rt= (Rrr...gs_1 iRs+rr...8", x) ,

rAe Rr - i-fi ctoa6eq MaTpl{rlH R, r = LA.. Ma,rpnqa R

g;lsm=5, €=2nueersn,q,

(.-r) (.)
x
x

xx x
x
x ilR

I9

("-t)
(. )



r{ro6u nprareerll Marp]rqy D'= (Rt ,r' t'] K rpeyronbHoMy E{Ay,
uorHo (rq-s) HeHJrneBbD( noAqnanoHaJrbHbo( gJreiienroa o6parrrr B HyJrb

ln60 no gxeMe rircK,IDqeHr,tfi c nepecTaFroBKaul,! crpoKi ltt60 ruIoCEtMx
BpqeHHfi,ot lhEaca, o6a erH MeToIa fiB,If,oTca qilcreHHo ycrofiuraual.
, , C yueroM r.rgJro[QHnono paccMorpl4M aJrrenrM nepexoAa or 6as[ca

gt r/ * 6asney ,1(l+r/ Ha l-fi t.rrepaqxx.
[an_Q. &taqane ycranaErmBeot; =(-1 ,-2r...r-.1], R=ri L=ri

b = b; *J = bi v = cJ . 
^IXa".J. Buqacngor Betrop u = c-Arv , onpeAentrl* ""= .ie- ,,

l.r !fH!.eKc L. d ,i BBOArMOTO A 6a3UC,RRTqpa.

, , ll.al-i. Ffl** BeKTop x = L\tiA,., pem&r ct{cteMu }paffieHnfiq(ri'' = x, R(t''r.r= 6 , oqpeAenf,or HHAeKc BbrBor,ttMorro Bertopa r:

i^(v.A*, =: - n,,x { f , .t. >0, t,>0, ii€( r+n J),
b, L b,

orco.qa r =.j or g.qecf 6 = fJ .- \--"*. ,5**r*- 
"rrprfly 

1{r+r), n" f,{t) n"**ur"rcn croa6eq
i. = ., Bee eTon6qu, cnegyoqne ga HrM, cABrrarcrcfi BrIeBo, cnpaBa

nplrcoe[]IHfletcn eroa6eq r .' 
tllar 4. Ilpeoopaafit ,i*pruy e(r)- 1;{'*') p(''),5(')) no rpa-

eflUlar,r Vi = srs+l ,...lI-1 :

a) eun 1",*r,.1> 1.,,.1 , To i r,r (i+1 ) crporor nepecraB-
JIfETCf,;

6) onpegenreTS" p=..*. ,r/rr,r, lpl s 1, nocae qeno r/rs (i+l)-fi
crpoKlr MarpnqH Ei" BbFMTaereR i-s crpoKa, yi{HofieHHafi Ha p,B pe-
synbrare no4'.rani Marpntry qlil. npueHra (n-s) tatox npeo6paso-
aannfirnolyrarT Marpltqy E\r+lit 

'

IIIan 5. 0npegelnor ct,tunrercHhE M]tofixreJrr rs peueHnfi crcreubl
rnrnefinrx )?aEnenxf, RTz = cJ, u = r!, . Boaaparraracn r many I.

Otexru onepa${oHHlm cJromroetb peaJusaq{[ aJrnqplrrMa B saB{crr-
Mocrn otr napaMerpoB Baflaqx: n - qlora olparxqeru{fi r n - wcJra ne-
peMeHHbD(. 0rrerrgno, qro AJra pea,r[gerprr nepBono Eana, Ha Eoropou
oc]4ecrBrrflercfi ]nnofeHHe (r-n)-uatprqH Ha Ermop t,t noilcf, MnHl{-

M&'rbHoro sJreMCHra B ctporc, tpc6ytten uc 6oluue Pr= mD +n onepa-
qrfi. Ha B,r.qpoM Earra yi/rHo[cHre (nxn)-uarprqH Ha Frrop rpe6yer m2

onepawfi, peEeH[e ABJrx cncreM TnHeRHED( ]?aBHettr{ft c Tpe}rrolbHtDnr
Marpilqariirr{ rpe6yer nOpElRa m(m+1) oneparrril (rar ftaK rpe6yerer
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ronrro o6parnuil xog shrrucreH[R) , orlpeAereHne llnqetca - ne 6oree
u onepaqlrfl.06qee qrcllo onepaqnfi orpegemrca ToItAa EeJlnw{Hofi Pz .
= !(m2+n). Tpernil uran npn {opmapoaannl{ Marpnlu R rpe6yer (ur-s)

cAatanoB croa6qoe nepeMeHHon AJII{Hu 1.r [p]t r,tcrrrqeHx]t s-no ctor6qa

cocraBJrfler Fnr,ttrxHy p.= m + r::(rn+l ) - s(s^1 )

, Z - 
!l B xJtr'fleM crl] {ae

[pt{ ncK,IDtIeHI{H nepBoro 
"noro,r" 

Pr= ^ * 
-+U - 1 = *'*io-z . H"

qerBeproM uaFe HJmHo rIpoBecTH B xJtrureM uyrae (m-1) npeo6pasona-
xufi (mx (2nr+1)) - uarpuqu E no cxeMe ilcrcJDqeHil?.9rodn o6pamrr a

rym (:,r-1) nogquanoHa,rbHbx oneueHroa norpe6yerca pa=2[9 
"]-1 !(ra+1)(r:-1 ) = 3m2+n-4 onepaqxn. llsTbrfi san [nf, peueHur cr{creMbr

nuxefinrx lpanrenrfi c rpelrnorrbnofi Marpnqefi rpe6yer rtporcAeHufi

*A onepaqxil, rns yMHoreHnfi o.{'arprrru Ha aenrop - *t onepa-

rg.rfi n o6qee qxoro onepa4{, onpeAenflercf, Errtr{Hofi P.= s .t"->2
rou o6pasou, onepatq{oHHafi cJrolHocrb oAHoil trrepaqltn ofipe.qeJrfiercfi E-

rrttr{Hon P= i p,= ht+mn+ fo+n-S. Tax rar qpfi noeneAoBateJrbnor
l= 1 '

r{cnom{eHr{r Epeufi pe&,lxseqm npotropry{oHaJrbHo tMeJry onepaqnn, ro
lr= ?n2 +nn + o(n+n) .

Paccuorpru napaJrneJrbHJno rnreprlperaqnD [sroreHHoro MeroAa Ha

ryrruruuecrofi cncreue But[iorr{TeJref,, norusatfioil na prc.2. .ll.trn ]tr06 -
c[Ba oeyqecrBrreHt,rr npeo6pasommfi uarprqn E rrp]r xctuDqeril[ nqf${a-
rcrarrbHtD( oJrerieHroB c nqpeeraHoBraur cr?ox 6uto rporsrgeno pac-
qeDreHxe MsTplrq R n L Eo cror6qau, He oEeSbrBas cyqecTBeHHono Bru{fi-
Hlta He napa.rrJrerbHyD r.rnTepqperarpm ocraltbHttr EanoB aJrnqpnrua. Ie-
Kornogrqm traq)lrqH (.r,a,rp) npo{gEgeurnar nonaseno Ha pne. 6,
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T.e. ftSJtAHR BrGMCJr}lrenb Pr XpaHilt i-n OJIeUeHf CTOT6qOB J#,1 ,c.y.
y,!cz l,li-€ moJr6rlHuaTpr{EtR xL, i = (Lp,...r.n).hnucJrrrenb
P,*, &ffir coorErerBlo4{e cToJr6qH m...pnu EpaBDD( qacrefi B ,FR-
TOpH xr c, u.

B ra6nrqe Epe.qcraBrena Bo q)eueH[ x fipocrpa]rerBe (no BHtrrcrr]t-
.r.eJr6r) napa,rneJlbHafi pearrr{3aqxfi oAHon r{reparsr arnq)l,lrHa Arfi n = 3,
a = 4, k = f , r = s = 2 . Tair.np tinJlrocrpltp}rer ${Hailxry notsaJrbHbDc

AeficrBfifi BbrtMcJrr{renen $pl,r naparrnenbHo, r{cnomreHrx arrFqprrua.

ftenru 4er.ra T\t' naparr.lreJlbHofi [Hreprlperar+{r{ i-po EaFa Ha

crcreMe r,r3 (m+1)-no Bbrtrr{cJMTeJrfi no ra6nrqe.
Ha nepao,r Eane {urqp}rnra na4gM BErtrI{eJr![TeJrb P.,Har&rHafi c P. ,

mpeAeJrfer Ha i-M Tarme, je(1 ,n), tracrntHJm cyrffll Sri rI Eocbuaer
ee Pt-. , Ko|Iqpbf,, B cBoic oqepelb, AodIpeAeJIreT ory cyuMy, Ao6a-
MB. ,.-r,jVr-r , nOCbIrIaeT ee P.-. X T.L. BtrIJIOTb AO P.*r. tlepe3

tl t)= n*, B P,*r 614er onpegeneH Belmq) u n naftgen rqqerc k .
Ha nnqou Earre r{s p,*, esdr{pyercfi no cr{creue }rqqeftc k nar-

guil pas coee[HeMy Bbrrr]rcJrwremo n o[HoEpeueffro Krm[Erfi Pr Ha i-M
ra(?e, je(1 ,n1, olpeAenfer qacrr{w:Io clno{Y dri x nocFula€r ee Pr-1.
{epes n,naKToB B pr*r 61pet orpegeJlen xB r Haq!,g16g1ga o,6paruril
xon PeEeHxE ct{cTexH Ry = x. r.ai.qbfi Pl Ha coorBtcrBJmqeu raETe
qrpegenfler yrr Rd[9Pbf, sareu nocurraer Pr-1. Iloore ofipeAeneHl{fi

Bcer xr, ie(1 
'I[), B Pa+l Hatelerca o6pamttfi xoA peEeHxfi cl{srerm

ffir= il . llocne onpegea6itir B E8fiI,ou e, eleuenra -x, Butlrcnfetca
or= lr/i, , gareM Ha(on,fiTcfi rHEeRc r, Ep]{ Ko4qpoM Or=*I€.: rafi-

It@ or q)aBHfiBaercs e qprHmbD[ 8._,, r/laEcr,lMarlbH@ x3 Hrfx nocbr-
ttaeref, rr-.. |9pes m raftroB B Pr+r 65rget onpegeneH rft(qerc r .Ta-
retu o6paso,r, T)t'= ro+rn+n+m+1-4n+1 .

Ha rperrcu EaIE onHoEpeMeHHo c rpsttor@{efl nH[erca r Bnrrorb

Ao Ps cAEmreTcfi (m-s) c[on6qoB: f,s P.+1 B P! nepeAeercE reKrq)
x, I{3 P. B P.-, cror6eq rD r,r r.4., TaE ral( caon6llH coxpqaqefi-
cfi [rr]rHbr, ro Epeus $qtmrponanrfi uarpr{qH R onpegennro6 EpeMeHeM ne-
pe.qa,ar noorelHnx cror6qoa x ofipe.qen]rrcf, BennqnHoq 1( r/= m + 2.

Ha ueraeptor rare arrnE{gl,Ip}reTcfi p. (s=r=2 a ra6lrqe),on-
peAeJtrler p"= p.+r 

,"/*. r" , nocElaer n. (s+x)-y BHtMoIr{TeJm, qpe-
o6pasyer oneuextbr e-il n (e+1)-[ crpor i{arprqu RIr rrpnrpu ecrrr,r

lr.+1,s I > 1".,. I , ro oJrereHrtr s-fi n (sd)-ft crpox RrL nePe -
c.r.aBrrfoTca Bo Bcex BErtrrcJErtentr Ha cooTBeTcTB] rqeM Tarme. aaeueH-
rhr Frcropa 6'npaaofi qecttr Epeo6pas]mrcn B P,*r. Ha pnc.? norasa-
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9GE +i ,.= ki 6enrJ= siJ i
Sr+t rj= O

[ar. 2
. 1 = 1,1*(k=1)

'RY=x
'Er=5

4. oo= 1ax 
y/i.

d. j l= *"J ,r@r+ 1,4":* i

""or5= 
4.1 1i dJ r.*'t= o

eJt:= recJ rt+r- Y1r51i

""oa3= "jai 
eJr"+1= x;

v = e /ttt' rt

"rat= 
*"Jrr+r- Irrjli

""oJa= "J,.i
" =-bJ rr+1 I

flar 3

1. 6qroryoaarare R(t)(. =2)

"ltr) 
,= ."cr*., I senr j:= .[tJ-') ;

s€Dr+i 
,j 

!= *j i

1=n+1;..o1 rn-si j=11..., i+l
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Hbr (Io-1) npeo6pasoBam{fi uatprqu B= (R,L,b) ,erxynneu cJllrqae [pt{
lrctcrxlqeHnlr nepBoro ctor6qa. B erou cn]nrae *ln'=t+4(rn-1) = un-4 .
(llprtreu xr , *l , .r - coorBetcrEenHo oneueHTbr R ,L,B ,r - Horep rq)e-
o6pasoaanra. )

Ha nnran [raFe Pl , garoH,a[s (n-s) npeo6paaoaaxutr uarpnqu L,
H&tMHaer BMronHmb o6parnuil xoA perleH}lfi cr,tcreMH lpaanemrfi R'z=cJ.
[argar KoMnoHeHTa noJrJrueHHono BeKTopa z q)aHorup],e1gg rrs Pr1 r B

Pl l,t laflee, oAHoBpeMeHHo onpeAeJlf,f, IIpo}rsEAeHHe crol6qa MarprllH

t, Ha BeKTop z . B peeylnrate Beftrop v 616et €rlpeAeneH qepeg

nl')= 2" , a +1. 06qee 4eun peannsaqxfi ognoil rarepaqntl oqpe.qeJrrrer-

cfiftaK { = } nttlt l=1 t

R,

= 14ur + n+O(1).
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Kar 5e Jmor[ilHarrocb, ua[pt{rly E , noryqeHHyD Ha rperbeM rrar€,
Mottlo rlpxBecrlt B rpe]monbnoMy E{Ay nrocro{Mn Blaqenumm lhaesca.
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6r= 
"a"r, t siel+.' 6,*,,= -"r"a * "r"a*. , (4)

ee
ro cr= +, n,=TJ , FA€ rr = ("'.,, * "i*, ,.,)'/' . ,Ern r,tcnm.o-

qsHns (m-s) no&q,raroHa,rbHbD( oneMeHroa neo6xogxMo rr1loBeeru npea5-
oagoBaHtre':t = u - .u -... u . Ilora flapaJrneJlbHofi&-s+1rE-6 D-6 1O-E-1 l-1re
pe&iH3arflr iro npeo6paSoBaHr.te rq)nMeHf,e?cfi n crol6qalr Marplrrlbr E ,

raK KaK pacqennEeTcfi rpancnoHHpoBaHHafT MaTp[qa. Ilpeo6paaonam,re

ocJ4eerBnreTcfi no gxeMe, floKaSal{Hoft Ha pnc.?, c reM orJlr/rq}teM, ttro
BMecro pr rro crrcreue rpaHcJrr4p1rercfi er.r*,, = (c, rs.) , a oJreMeHTbr

npeo6paayerabD( croJr6rloB BbrrMcrrflrorcfi no'oopMynar{ (4). Tar KaK Bec

o[epa44x HcdrmqeHufl onHono eneMeHTa nnocKoFo BpaqeHfifi crpor 6oar-
Ee BeCa onepaqnff HcKJroqeFMfi c nepecraHoBEaMil crpol(, To BpeMeHHaf,

cnsf,HocTD napa,rneJrbHoft pearilsaqLrfi qeTBgpToFo uraFa no cxeMe fttaeH-
ea 6yper or.rrnqarbcfi Ha My-[br],rnn?rftarHBttyrc KoHcraHTy.

Otuernu, qro onepaq[oHi{afi c;tofiHocrb aJlnopnrMa, ftorop]/o MfiHo
orpeflenr,rTb no Ta6n[rle nocJleAoBaTenbHHM [oAcqeroM SanoJrr{eHHbD( rc,re-

TOH, OCTaereH tOfi xe, qro 6rua onpegeneHa r4)ll aHarIHSe aJlnopu?Ma.

Bper,ra naparnenbHofi pearrnsarlllr{ aJlnqpt.trMa WeHbnaercfi aa elrer coB-
MeqeHr,!fi oneparlHn, r.e. oLHoBpeMeHHor.o Bb[roflHeH]rf, oflepaurfi He.

(m+1 )-u Bhrtmc.nrTene B eilcTeMe.
C-eneHr eoBMeqeHnfi onepaqhfi nJII{ yct(opeHre napartnenbHofi pea-

n!!3atlltH arrropr4TMa rlo cpaBHeH]flo c nocJle.EoBarearnofi c yqeroM To:'c.
txro rMcJrc urepaqlft oAHo !r rc )lte, orlpeAenfiercfi BenilqxHofi s .

- | "/-'^- 
t:I]c'+n) . Eclu :-1 = cE. To s. = o AlI E l=..r+n '' c+1i

3tfiie xrr sn oeT b 14 cn on t go BaHr{fi BbrqercnureJleft B en creMe oqpe.qen q -
erer Berrr.{r.rHofi E,= + = + !r Anfi pa3HbD( Bna'.{elrlrfi c Haxolrrcfi B

rrpe,enax l<n,<1. 
c+71

B garcroqeHue orMernM, rno c?rMlulerc-Merotr c rcnoJrbgoBanfiein

rpeyronbHoro pagJrofteHl{R 6aatlcFlofi Marpttubr, xorn 14 6oree rp]1q@Mlo,rfi,
IIpn napaJrJrenbHofi peaJl[sarlxH fulf,ercf, 6o.nee e@muntrrnr. Auarne
ra6.rrqu noxaghrBaer, r{To BerBr/t naparulenbHono aJIrop[TMa, BE[IoJIHfle -

Mhre B paSHbD( B[Itr?rcJInTeJIE(, om{cbtBaDrcfi noCne[oBaTeJrbHoCTbO [po-
crbD( peft),ppeHrHtn( 6qluya, r.e. rq)ocrofi nporpauuoil o6pa6orrc1"

OuenagHo, qTo napaJrJlenbHafi pearmsarprfi aJrFopHTMoB perrreHln ga-

Aaq nxHeihlono llpol?aroflpoBaHrfl, Ko4q)He xapaRrepnsyorcs 6olruun
o6teuou o6pa6aruaaeuofi rnQopmaqrur no3Borfier WeHb[rlrrb He roJtbro
BpeMeHHyp cJromocrb arFqp[rMa, Ho ]r yMeHH[[rb eMKocTEJm HarpysKy
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'.{a Ea[Ehrlt Fbr.q]rcJIl{Te.IIb 3a c'.{eT pac[peAeneH]rf, AaHHbx no B6ItMCJII4Te-

nF.M 14 .WeHb:rreHlIf, r,lJll,t [ax(e zeKnotleHHfl o6paueH[r{ ft BHeilHefi ('lar{Frlt.
'Iaruau odpasoM, ecJu4 nocnegoBarerbHoe rtenoJIHeHne Haxqofi t{Te-

paqfiH paccMarpnBaeMhD( a-[FoptlTMoB tpe6yer qpeMeHl.l c(ir2+ nn) r fir,€

:.i - trtcro orpaHuqeHufi, n - ,&tcrc nepeMeHHbD(, To nap&JlnenbHafi pea-
iir,fsatlila axFopHrMoB Ha BhF{r4cJlrTenbHofi cr{cTeMe r3 o(rn) rrrrcfifiqecEr
..]BfiSAHHbTX BsItMC'II{TEJICfi WEHbUIAET gpEMq ITPOBENEHUE OtrHOR I{TCPAI]fi}I

ti.t; B€rrIHirnHu ,:;( m+n)
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