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Beegexue
Pemexre paga 3aAaqr r,rMeoq{x MaTprqHlno 4opMyrxpoBKy, lro8e?

6brrb ccy'qecrEneHo no HeBerBf,r4{ucf, B-rroprr a ,ocHlBaHH}o, Ha peryp-
peHTHbtx coorHollelMo(. t( TakxM aJlropt r aM orHocarcarHallpnrep, ar-
pr.rqHce npon3 BeAeHI.re, Meroll! rpeynonbHoro p&sJloxeHrf, l,t o6paqeHfif,
arpnlH, Ar{cft perHoe flpeo6p&soBarure oypbe, MHon]re MeroAH !-0{opoBoi!

Olnbrpalyl,l r r.n. Bce 9T]l a,lropr,trMbr, 6a3Ep][o[ptecs Ha uarpr{qHb8
[peo6p8.3oBa]r[E( ( onepa4ror), xapar(Tep,r3]mrcf, Ebrcorolr cr€rl€Hbo pe-

rynapHocTlt :{ MaccoBoclbD oAnott{m{ux BEBtficrerfln, rrTo JIero[T B ocHo-
Be }{x BtrcoKorrapannenbHofi peaJlxsaqxfi Ha oA]ropoaHrf( BHwcJuTerbH[D(
crpyxrypax I I,2].

Ogttaxo vronne coE-DeverH[re &,rropltri{El, nparorqecnt }rcnorbsye-
hre AJra peuenlr xa OBM pa.aarrrut lratpt,tr+rbr( gaAaqi He o6raAalcr

CIOIb BDICOKOfi CTeneHbp perynf,pHoCT( EUtflCneHllfir TeI( Xax AACTC Xa-
parreprcyEacf, H&rlfiqreM onepa4{fi ycJloBHoro BeTBJIeHla, cMecbD cxa -
nfipHloc, BereopHLrx r Marpnrr}ru( onepaqri, qepeAllr)qfics o6Pa6orxoi
erpox n cTon6qoB npeo6pasyerron Marpt{lH l.t t.n. Bce 3Tr oco6eHHocTr
B oHaqnrerbHor Mepe ycrofHrDT napannenbHyD peaJlrcaqxn Taftrlx Hepe-
Iynapnbo( aJIIopnIYOB ll AeISDT HeBOSlilOrO{tU nplMeHerc{e eTOAOa aato-
Marrqecft ono q.rHre3a coorBercrBlm[prx BrB.rcr]rrenbHE( crpynryp [3, 4].
llpoexupoaarre Buu{cJruaenbHio( crpyrlyp &,Is srrx aJlrol tuoB ocHo -
EaHO nofta fia aBprcTrqecxlo( [o&toAa(.

B paoore AJt, BrFa{cnrtenbHro( crcrex c JIora,IbHH}ttl BsarroAefict-
BxsMr, [I] pacc aap(lreDTcn HexoropHe acnertu opPaHrsel.[tx HepenyJlip-
H!D( napaJrreJibHLff BDFarcreHtti. B nepBon qacrfi Pa6olH ,4rrt aJlroprr -
uoB, ficnoJrbsJmr&{x onepallo{D TpaHcnoHtlpoBaHrfi alprr.B' npf,Eoalllca
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ii:iltl,i'tHt4ecfioc pe1leHne Sa.EaIlX nO OpraHl4saq!4x Crq,HoBpeMeHHOfi Odpa- 
-

irrr:r":il c'r'Fci{ tn. croJi6t]oB npeodpaa.yer.4cil Matp}rqrJ AaHHhIx. Bo ntopcfi'
"irac'ru paecMe?p,ilBaeTcfl napaJrJieJlbHafi r4i{Tep[peTariliri ajIroptrTMa xayc-
xo.riA.;ca',;6naparoqero BceMH nepequcJieHHblut/t ebrue cco6e.ixocrfMn Be-
peryJr:1pHLD( Bbirdr{creHr,lr-i. A.urcpurl,a Xaycxc.rigepa lrenoJrb:iyeTcE npx Ha-
xox(I\eHHu ci,ruryanpnoib pa.s.roxenurr Marpr{t$r r4nl,r SV] (srngula.r-value
:li:co:.:posi-1.1on), Ko?opoe gBJIfleTcfl MoqHbm BhIrtI{cJIeT€JihilbIM cireAcTBcM
dl'tri^Iill-cir l,l€il'Inlq 'l{ SaAa'.r, CBffSAHHbD( C MaTpl4qa.lrlir'A K;.)TOpOLr I,tMeeT

nFr4.riox€Fii4ii Fo uHor!{x o6.nactrry ( cl,r. ,nanpuuep, [b j) . EaxHocrl iia-
xoxAeHxfl elrHrid:fiprioro pa3no?fteHrdfl eTr4MyJrlrpyeT MHorc'.rr4cJreHHue llccJre-
I,onanr4ri rro il&par'u:eJibHoft pearrr4oar-plr SVD t6€]. 0gnar,:o Bce orr4 ue-
CJle,qoAalMfl CBfiSaHbl C pacnapallJleJu/rEal{rleM MeTOAOB, OTJI]trtrHbIX OT pac-
cMarpilBaeMoro Hr/r?se.. aJropr,rTMa xaycxo.ugepa r yeTynaJou{,rx er\ry rIIrH pea-
Jrursqi4u na 3B[,1 c fuxcraposanHofi LJrxHofi cJroBa B cMbrcJre Jrrrera o[M6oK
oxp.yrrleufifl r,r rrrc.reHnofi ycrofir{r4Boerr{ [5]. Ilpeo6paaoaarue (rrxn)-raar-
pt/tldbr nc MeToAjr xaycxo.n[epa cBflsaHo e BHrroJrHeHneM o(n') onepaqqil,
r10cr'1€.r{oB&T€JibHoe BblngJrHeHlre Kofopblx Ha oAHonpoqeceopHrx 3BM rpe-
6),er rcotserc?BeHHo. 0(n3) eperdeHHrrx uaroB. Ilpr gocraro*ro 6onbuoM
paSrlepe r4cxoAHofi MaTpr,trs JrftaSalrHafl BpeMeHflafi cJror$rocTb MoxeT nplr-
Eccrr{ n HeBogMofHoeru nocJleloBareJrbHoro pelteHl,rfl sa,qgqx na 3BM. B
paocle nor(aBhrBaercs, qTo flapaJrnenbHafi peaJr]rsal+rs aJrropr4TMa Xayc-
xo"li,aepir Ha cl,rcTeMe ue ri qurmruecftu cBisalrHrD( Bbrqr,tcnllTe"[er (3B[,1)

rte{,yer O(n2) BpeMeHHhD( rnaroB.

Ilapanrteatnar o6pa6orxa crpon !t croa6qot Marpr.{rpr

C;gqectneHuyrc cJrorHocrb npta oprafiI{oar{,r! perueHr,rfl Ha OBM psga
i!.ter!fir{Ho {opuy.nupyeublx aa.qgq npeAcraBnfiror aJrropr{rMbr, r,rcnonbo}mrqte
cnepaqfitc TpaHcnoH!{poBaHr,tf, rrpeo6pasyeMofi MaTpr,t:Fl .u,aHHhD(. Yxasannas
cJro)r(Hcerb 3ar(Jrnqaetcff B necoorBercrBltr,r KJlacc}tqeeKofi nHHeirHoii op-
raHnsaql/tlt tlalrffrl,l aBM Aeyuepxoft cTpyKTJps uaTprrlH. 0ro Hecoor-
EererB!4e nplrBoB{T tr HeoAuHaroBofi o${efiTI{BHocTn Aoeryna, npoqeccopa
3E['l .x nocae.qoBareJrbHrrM oJreMenTai!,t crpor( r{Jtr/r cron6qoB Marpr{rlbrr xpa-
r.lr4rv.rofl B rr,{HeilHofi nanlfiTr{. HenocpegeteeHxoe BHIroJIHeHre Ha oAr{oflpo-
qeecopHofl OBM onepargr;{ rpai{cnoHr4poBafi}rr (nxn) drarpur+r rpedyer ne-
pesam4cn $ naMffTlt o(nz) ereuenron x, cJle.q,oBarearno, o(nz) e,qu-
lixr{ BperreHu. }rlnorue Marpr,lqHbie anropuTMbr oeHoBanbr Ha MHoroKpa?HoM
I4CnOJIbs OBaHfi!4 OnepalFr4 TpaHcnoHxpoBaHr4fi , HenoepeAcTBeHHoe BunoJr -
HeH!{e HOTOpOi.r Ha 3EM qacTo .q,eJraeT HeBoSMorHm,l pelenue aceii saAa-
.u. Tax, Harrpr4Mep, a [9] yraaHBaercs, rrro pe$eHrle Ha 38il{ pflAa
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npaKTHqecr$,r Earf,iihix BaAaq MareMaTI4r{ecKoF {nsurr cTaHoBHTcfl BooMo)t(_
HL:lr roJrbno npfi yenoBill{ efferuaeHono rpoBe,qeHilfi onepalg,{H TpaHcno -
HI4poEaJrH.E npeO6paayeuoF MaTpr4rjbi xoo(SrauueHroi. r.r.ruerxv, IIro E ey-
'4ecrBylou{ttx BefiropHbn( 3E},{ cray-1 u Cyber 205 opruaxcaas a4{er{rt4B-
Hocrb Aoeryna npoqeeeopa ft erpor(al,r n cro-u6qaru Marpr4qrr ganrm< ode-
cneq!{Eaere.fl coorBercrByr0iqeF opraHii3aq}rer! xpaHeH}rfi areMeHToB B

paccroeHHor'{ nairffTu (interleaved nernor.y) ,pa6orarotie, B. pe,til4Me nepe-
npbrrr4r{ qx$nots ee Mo,qyfieil II0]. Pacc.roeHHa.q fiaMfirb rrooBorfier e{fex-
Tl,IEHo ocyqecr'arstl nocJregoBarenbHbrir Aocryn K crpor(aM n crolSqau
Marpilr+t 6ee .fisHoro npoBeAer.rnfi onepal?rfl TpaHcnoHrirpoBaHirfi .

IlaFanrer rHafi peaJIHB arlua a-rtopuTMoB, l,rHgroxperHo trcncrbolnorqr{x
onepaqnp TpaHcnoHr,rpoBaHr4fl MaTp!.rr5rr' rpe6yer ocytecreteru.rfl qepeAlno-

Eeroen o.qlioEpeueHHoro Aocryna ft oJreMeHTal, crpoK H cron6qoB Marpi.{-
rIts, ?.er npeodpasoeaHxe AoJtxHo nonepeMeHxo [pI{MeHETbefi cxaqa-qa x
[ocJreJloBarerbHocrn oJreMeHToB Bcex crpoK (croa6qos), a gareu x rrc-
caegoratealHocrr,r oJreMeHToB Bcex cto;r6qoa (ctpox) lrarpulry. 3avernv,
lrro BpeMfi He[oepeAcT8eHHoro BUnoJrHeHr{fi o[epaq]rH TparlrnoHrpoBsHx.q
MaTplrrlbr MoxeT e]ruiecTBeHHo npeBbrerTb BpeMa napaJrJreJibHopo ocyqecTE-
JIeHI,rfi oCHOBHAX BhIqUCJIeHt4r't U eEeCTH H& HeT BLTUTpUU oT IIApalIneJIbHOr'i
peail{Bar4{}r alrop[TMa. B el,rqecrnyou$x flaparrnenbHblx BhrrncJrr,rreJ.rbHbrx

cr{cTeMax oAHoBpeMeHHrrfi Aoc?yn npoqeccopoB r( cTpor(aM n ctoa6qau
Marpr4r+r oeyqecrBrseres no-pasnouy. Tar, qepe,qrcqaficf, naparrJrenbrafi
o6pa6orxa crpor H croJr6r{oB Marpr4rld otf(lexruBHo oc}rulecrBnsercs B

Tai( H&sbrBaeMofi opToroHaJrbHofi nalrf,Tlt, BxoAE0ieit B coeTa8 EHqHCJTH-

reJrbHhrx KoMnJreKcoB sTA.RAl{ u Oi@l{-60 [I]]. B BbrrglcJr]t?errbHofi c]r -
CTeMe BSP 3Ta Xe 344aq& pelnaeTCfl CnelplAlbHHtlt ltoMMJfraTopoMr KoTo-
phrfi noA o6ugla ynpaureHlreM o6eeflers{Baer 6ecrou(ururrHu-il Aocryn Bcex
IllecrnaAuarfi npoqeceopoB ctlereMu .nn6o x crol6qanrau6o x crpor(a!,r,
m6o x AuaroHaJIflM Marprll&t ,q,AfiHbD(, sanucaHHofi B paecJroeHHofi o6r4ei:l

narraTr, I12]. Peuenup groit gaAaqu noctaqexbr r/rceJlerq,oBaHufl B o6naeru
pexongt4l)pfipyeMbD( cerealo( ap]u,rreftrJap raxlf,t(r xafi TRAO [I3].

Cae,qyet gatuerl,ltb, lf,to ynovflHJrrue Bb[ge BLlqt,tcJlrrenbHue cxereubrr
oTHOCflrrS{ee.E r r(n8,ecy SIMD-c}rcTeM, He EbrrroJrHmt B gBHorlr Br/rAe one-
par+{D TpaHcnoHrpoBaHHfl MaTtrMtSr, a }rcnonb3ypT &rrfl oro}",! qenH coor -
BeTcTBy,roulnfi xoMMy?aTop, r(oroprJfi o6eener&8aeT oAHoBpeMeHHHi:i AoCTyfl
BrilrMcnrrreJrefi (npoqeccopoa) cncreuH K oJreMeHTaM erpor l{ru cron6qoB
MaTpr{lpI, xpaHl,rMofi s o6qefi*naMflT}.r. Jseri,trleHle wcaa n/wtu cftopoerH
BEllrcni{Tenel.Y n cficteue npr,tBo.U{T r( coorBererByuqeMy pocry cnot}to-
Hocru r(oxu)Earopar xoropHfi flpeBparqaercfi npr oro[, B o,qHo xs Har{60 -
JIee Jtsrrx ilecr ap)ur€Er]ryH sfltrD-ctrcreu.
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i.laa cncteu c .loftaJlbxuxr{ B3alxoAercrg},to t.t Blrrr{cixrenefi [I]l
DTHOCflqXXCf, r( XraCCy iGxD-CllCTeMr pelleHfle 3aIAq[ rlo O6eeneqeHr{p

oAIHaI(oBoil o{4\eKTxBHocTx qepeAJmqerc, o,E{oBpe[eHHoi o6pa6orftlr
erpoi( cr'Jr6qaB [neo6p&3ye og uerprlt+l ocJrof,flrercg no flp]tqnHa or-
cyrcrBnfi B crcreMe o6EeAocrynHor na arnI qeH?paJrnsoraxxono (o6qe-
ro) ynpaalexta n orpaHrqeulro, foJibxo 6ntrcKoAeftcrB[el cetn cBgs]t
Butt!,lcJ1fiteJtei. fua yra:a"rxrx crcre ope,qranaeMoe Hl{fe peireHle pac-
cuaTP[Baeuo 3aarar& ocHoBuBaetcE Ha coBilecTHox l{cnonbsoBaH[( AEyx
prsJinr8hD(, Ho SxBr.rBaJreHTHdx ilo pe3ynbTaTy cnoco6oB napaJlJleJlbHo-no-
TOqHOi rieAJIr{3aUIl.l [pol,tsBeAeH[' Marpfit+{ Ha eeXtOp. ]lsaectno, uro
ecrlr Heo6xo.u1uo BEncJiH[Tb ynHoxeHre (n x n) -rarpnr4,r A= [ar.,] Ha

BeKTop b [b, ], a.e. Haurr Be,tlop c . [c. ] ,rne ",= 1-.,rb, ,e;
' ' -i-1 ^'

uocreAoBafenbHoe ocln{eeraJreHxe Buqxcrrenln rpe6yer o(n2) ypexen-
HbD( uaPoB, r(a.IArii! }{3 r(o1op[D( cBfi3aH c BHnoJrHefl[eU onepaqlf yUHa -.
r(eHxf r cro[eH!,{f,. iiap&'uerbHas peanxsal.lttf, aitcprlrua BogMc:iHa Ha

clcTeue 13 D tltlxnltqecxl-l cBf,3aflHLx Bmucnl{TeJlea AB}l.f, p&gnr{ttrrllxx

ciroc06a$Lt.
lipx irepBoM cnocc6a B $cxir*inv cocroanr.ir,r i.-a crporiEr ralprqr A

t{ i-t SxeMe}tT BerToFa b xpaHal cg B JIoxaJIbHoF. nauaTt,l cooT8eTclBJro-
upno L-rc Bur0.rcJl[?ens crcreuu (i< [1,n]). 0cyrlecrBJtaa Ha xa[AoM
BFeMeH OM rlare ConracoaaHHur qt.tftnxqecftr{, o6ueH SJrexeHTaM[ BeI$oF:l
b n HegaBrcrMo a norH.ar rpe6yerHe B[n cJleHt{a, qepe3 a [aroB ric/,ly-
qxM pe3y.lbTxpyrcu[{tt EeKTop c , nooreMeHTHo pacnpeAeneHHHi no BUIM-
c.lltreJlf,M cxcreuu (puc.I). jaa np2crolu cturae[r q]c Bce BuqrcJrrre-
nll Ha,qltHaDT pa6oTaTb oA]roBpeueH8o Ha Bper.eHHoM Eare t.= I. OrMe -
arM, rlro AEHHUn cnoco6 opltMeHtJrca paHee npx napaJlJleJlbHo-noroqHof
[H?epflpeTaqxx paAa g{cneHHb!( annopxrMoB, xcnonb3)mlu.rx onepa4{p ]ai-
horetIll.a yarp]rr+r xa rexrop I11.

lipe.UraraelHfi I AAHHoF paooTe BTopo, cnocoo napaJr,JrerbHono npo-
[3BeAeHra MaTplll+l Ha Bel({op }tcnoJrb3yeT IcxoAHoe pacnpeAeJreHle xaT-
pxIIIr A no cron6qa.i,r, T.e. i-fi cron6erl Marpxrtbi xpaHxrcf, B lla rr]i
J-ro BuqncrxreJr.E (J€ [1.n]) cucreuu. Oreuesr Be(ropa b pacnpeAe-
neHH npx oroM SflaJlorlrtrHo epaoMy cnoco6y. 0cyiqemeaar Tenepb Ha

ftarncM luare (xrnxqecftnl o6ueR +op {pyeMEr}.i B BHttrlcJllTersx pesyrb-
TaTau[ qacTlttflDrx am0{cJIeHlrl s, Takxe qepe3 n Bpe eHHLx uanoE [ro-
,) rr{ri Icxortltril BexTop c (pfic.i,6). AoironHr4aerbHo (u+1)-r uar
( cAeur AafiHM( 6ec o6pa6orx[) H]6eH Torbl(o AJrfl roro, q,ro6! coor-

,
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3) Ab=c, rarptlu,8 A pacflps.(anoro no crpokar (r=1 23)
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sr=aaab, r

si=s l+e, ,u: , ;=(r+1)uod3,
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PeTCTByKlr.qlte OreMeHTbt BexTopa C ol(a3&rllrcb B Tex Bbrlir4cjlHTejis(;c xo-
TOpLt( HaqfiH[urocb rlrx onp€AeireHl{e. Taxru o6pa,3oMrBaAHo, r{To BTopofi

cnoeo6 ocHoBaH Ha o6MeHe rel(JruU4Mlt pesyJibraTa\ri,I Br,lqucJieHufi, a He

SJIeMeHTallrI,l BeKTOpa b.
PaccvorpeHuue cnoco6n opraHl{Bal+,tt! napaJlJlenbHo-noroqHbD( Bbtr-u4-

eneHHfi MorjrT 6NTb coBMecTHo I4cnOJIbsOBaHbr AJIfi qepeAyloqe'icfi o.qI{OBpe-

MeHHofi o6pa6orxu cTpoK ,I cr0x6qoB Marpxr&r AaHHbx. Jar, ecau uat -
pilqa A pacnpeAeneHa Mer\IJ Btrrilcnl{TeIflI\rld no cTpoi(au' To rI0cJI€,{,OBo'-

TenbHoeTb BbtrlreJleHni, cBfSaHHaa C HAXOMeHI4eM CHaqaJIa BeftTOp& c =

= Ab r a,q,aJee BexTopa d= Atb, r'Ae AT - TpaHcfloHl,lpoBaHHaii MaTpll*

rla A r MOX(er 6brTb O*+exTltBHO OeJru{eCTBJIeHa Ha L[4I(nUqeCXor C]lCTeMe

H3 tr BHr{UCnUreJrefr Sa o(n) EpeMeHHbD( UaroB 6e3 f,BHOTO npoBeAeHI4E

onepaqux TpaHcnoHr4poBaHnr !,4arpl{+r A (pxc.lrara). oTraeTuu, t{TO I$4X-

ruqecKfiii nopflAor llocr]/n;i€H]1..1 B Hax.qEfi BbIcll'IcJII,lreJIb SJIeMeHTOB BeK -
TOpe b l{nu rel(Jnq]rx pesyJlbTaroB s, sqr4Aer LplKnuqecfi]rfi l1opsAol( B5l-

6opxr auraacJII{TeJIeM xs cBoefi JloxanbHofi naMffT}t cooTBercrByloul}{x ane-
MeHToB cTpor( Marpllqp A (pxc.I). c:leAonateJlbHo' Iulfl xpaHeHxfi are-
MeHTOB Uafp[qLI B BETUCJII{AeJIe 

'q,OCTaT0I{HO 
I'tCnO"lbSOBaTb nallf,Tb C nO-

cJIeAOBaTe'IbHhlM AO CTynOM .

Hetpynno noxa:rarb renepb, qro HaxoxAeH![e nepBoro co6c?EeHHo-

rQ SHaqelus (nxn)-uatprtF A ueroAoM craJIspHED( npollsBeAeHllft:

(r,uT)
= 

--.1!----!.-- 
=

(a*.bo ,ATk .b. )

.?

l'
1

{t*-r,u[) (A*-1 .bo ,AT*.bo)

F.[,€ k = Ir2r... - HoMry l,lTepal[{xr & bo - HaqarbHuft BeBTopr Mox(Ho

g(pipeKrHBHo oc)nllecrBlttb Ha Lptluflrrecfiofi cllcreMe ]r3 n euq]rcr]tTenefi
ga Bperrfi o(nzt) . .8;r cpasxeHns Hanougtim, rtro [ocJleAoBarerbHen pea-

nr{sar$a AaHHoro ueroAa tpe6yet BpeMeH[ o(n3t<)

Coapevertue. aJIropHTMHr npaxrxqecxlr np]IMeHf,errble .AJrt pelneH]la

paSn[qHbD( MaTpntIHbIx 3a,Aaq' xapalcTepns]rrcTcfl qeJiblM pagor,r oeo6exno -
'crefi (nx.noqaa pacClrtoTpeHHlm Bbllle onepa4{lo TpaHcnoH}tpOSAH}rg)rNo!!O-

pHe B c oBor(ynHocrt{ ycrloxHfr0T e$ferulaxyo napsJ'lnenbHylo pe8JM3 allno

aJrropltTyoB. TunuWml npegeTaBilreJleu Tarcrx aJIropI,rTMoB fiBJIf,erCfi aJI-

ropusM AByeropoHHI{x oproroHarbHblx orpalreHnft Xaycxol4epa' flparrx -
qecror rcnoJrbsyeMHf npl{ HaxcrAeH[]t cuHrynapHoro pagno:ietMfi uarp[Ilbl.

+
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llapa..rrel*ro-noroqHaf, xHTegnperaunf, arnoptrrua Xaycxolaepa

crHryarpHuu pasJror(eH[eM ae:tcrBnreJlbHoE (n x n)-uarpr$r A =

= [arrl xaauaaercr Bcrftaa ee +aKTopt{saqnfl Bx.qa A=ut V' , nAP

u n v - oproroHsJrbnue (nx a)irarpxqu, a I - ArarouarbHaa (nrn)-
Marpflqa, ] ftoropoi cr = 0 npx 1li x o., = sr:o. Bent{qrHbl oi 8a-
SHBaDTcr ctlHIynfipHbtux rI.rcJra 14 MaTpl{qu A ,a cTo.Jl6qH MaTpxq U n V -
JIeBin lt I npasHvx cxHryrf,pHHul{ Bel(Topa$r. Barfloctb HgxoltAeHxfi gvD

3AftInqaeTcf, B Toirr, lrro npaKltlqecx}l Bce cBeAeH[fl AIn peueHl(f cxc -
Te ir JInHeiHbD( J.paaHeHll c Mafpxqer A cBflsaHu c MHoxecrBor cfiHny -
JIApHHX tIl.tCen 3rot uarpntltt Ii4].

I{enbD paccuarpnBae[oro a,Jrropr.{Tira svD 6snxslss H&(o ,qeHxe op-
roroHaJrbHE( Marpfiq u r.r v raKflx! qro6E raroxqa t : uTirv Cr,ue

AranoHanbsot. ila?pxqH U x V nonyqa.orce Kar( nPoncBeAeHrr oplorc -
HarbHbDC MarpltL H&3uBaeuE( xaycxon,u€poB[rxlt orpareHriur,r. AJrop]:Tu
cocTolT !€ AEyx oranoB. iiepBbrfi oran sarumqeeTcf, B [pxBeAeHrx uel-
pl{$r A x AByx.qraroHarbHon €op e| r.e. raTpxqe, y ro,nopoli HeHyre -
8rNt{ UOryT 6HTb nnlrlb aneneHrH Ar{aroHs,ru k flepBol Ha.q.qraPoHerx. Eno-
por sTan - 3To xTepaqIoH}lun npoqecc. B xo?opo H41lr},laroHaJrbH[re

o,leMeflTtl JrueHHla,orca Ao flpeHe6pef,ruo r&[oF BerrqlHHrrfo ,qAer }lc -
r(o yD Ar{enoaaJrbHy! uarptqy. Tar r(ar oflpeAersn[u{ c roqrl{ sperurfl
urcra pacxoAyexHx ofiepaqrr iBnteTca aePBHr STanr HrIe paccralpll -
Baelcf TorbKo ero flapaJlJrenbHaf, lHrepnpeTaqxf, .

Orparerrn /raycxoalepa ocHoBaxu Ha nocrpoeHrar{ ABJrx koxeqHux
aocneAosaTeJrbHocTe, II5] :

u(") =,o- 2r(r.).*(*)r (rr = t!,..., n_1);

v(*) _ ,"_ 2r(r).r(r)r (k = 1!2, .,. , n_2) ,

cAc rn - laarHnr{Han (nra)-uarprqa, a t(")rr(*) = 
"(")r-1"1 

- a .
iiocae,qorarelrnocrtt npraoas? xcxoanyn (n x a)-lrarprrqy A=iar ]r Bepx-
Hei .q,BJ.r.EraroHaJrbHoI copMe cnealmqero $tI8.:

9re r
9 ru.,(o -r )... u( r )^r( r )..."(n-z I =

r:l
e



I!)c.D{ noro&ab 1(r) - o tr ctrirarbr qro cnpaaearxgu coorHorr€-
Httt

s(*t/ z) _ u(")1(.) (k _ 1r,..., a_1)i

1(.+r) _ 
^(r+r/a)r(r) 

(r = r,2,..., n_z),

ro xarprrDl u(") ,oo.q.*l", rer(, qao 
"(t+r,/z)-o 

(k+1 <1< !), a rar-
px+, v(*) H&(omrcn raft. qro 

"llttl= o (k+2sj sa). Teopefliqe-
ctfl.te ocHoBa8ra orparenn, )hycxolg,epa x pexoxeH.qaqln no rcrrorbso -
Barr{p trero.ua noApo6Ho rsJroreHDr a [c,ta].

Ilponpa.nxa, omcHBaDqar npeo6paSoBar e xaycxonAepa x peftOxeH-

.(yerar r [16] &ns npaxorqecroro rcnorrbgoBaror{ Ha oAHoflpoqeccopflor
OEM (aurucrurore), npeAcrasneHa Ha plc.z. tlauen qeru f,Bnaerc,
pacc[otpeHxe napsrnenbHof xHTepnpera4{[,qefl]Grx npeo6pasoBarfl, Ha
peryrfpHo7 cerll BurucJrrreJrer. .q,[s yAo6crBa .qarbHetrilero r3jroneHrrt
u pas6rrx nporpaxrry Ha rracfl{ rl BBenn AononflnrenbH],D r{HAeRcarIlD

HeftoToprD( nepexeHHu(. Honrporc 3a foqHocTbD BHta{cleHt{l oclqectB -
JrfeTca ao BTopor x EecToi qacT.o( nponpamrH c floirorrlbD flpoBepxr co-
ors€TcTByDriIrx pesyJrbTaToE c Berrr8rHol tot = P/€o ! r,Ae p sBraeT-
cf, H8t{[eHb[Il.lr, nonoxITe.[LHH[ rficno}I, Ilpe.{,cTaBl{lldu B BHrflcfi{aJle
(3bl'l), a eo - raluHHan rounocrr [I4].

Ilperle aceno or errllr ttro r8xAff 1-l srafl npeo6pa3oBaro{F (1=

= i'2'.... n-1 ), aunoanaeuHl BHyTpn r0ttua no naparerpy 1 rxapar-
Teptl3yerc, Harrqrretr c ecr cfiaJripnrn (txrra cti]:=t ) raexropnor ( va-
crx I, 5 r 8 nponpaxrr), xarla{qHrD( ( uacrx 4 x 9) onepaqrf,, a rar-
e orteparflfi ycJroBnoro aemrexra (,racrr 2 x 6). nffi onpeAenexm

orrepaultoHHol crotHoc?l aJlroPnTna 6yIBNr crLTaTb, t|"o cftaJrrpHBe one-
pals{l.l xueeT HyneBoi Bec. a Ber("oprue r xarpturHe oneptgt{ - Beci
npo[opqnoHarblGl, pasrepy o6pa66rHEaem[ BerropoE r{ rarprq coor-
BercrBeHHo. flpr emx ycroBnrD( o6qee tucro onepaq{f,, pacxoAye to(
efoAoui onpeAerfiTc, yarpnqHHrrr npeo6paooDaro{Ear{, ocFlectBnner&flx

J recrxanll 4 x 9 [prBeAeHHotr nporps$trr, T.e.

!-l
p(n) = r [a(n-r)2+ o(n) ] = +ntl3 + o(ne) .

l't
lipr xa:<m,qexrr ,qa}[to, BeJrrorHE xu rroJraraJ[r raxrer qto Bce noryqae-
Mue Ha KaxAor L-!r gTane sxaqeHn, s>tol ( qacrfi 2 x 6). nocJreAsee
nprBoArt k o6rsaTerbHory Bunolltarm Ha ralApx sTane Bcex [arptq -
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besla lgqgg 1J,k,1,ni IggI s,grtof rf ,hi reat array
a[1!DJ.:n], et1:nl , qE:al i
g;=Oi tgl i:.1 EtEgg 1 urttl r-1 gq

i-!G_*t-rT=s-:-:-oia-=-r11l-
for J:=1 step l ggEU a ao e:=s+a[.j,1]l2i

2: if-s 
"T6r-EE6a 

s;=6-_9fee- -
3: betin f:=a[rili 6:= lf f <O then aqrt(s) etse -sqrt(s) i

h:=f x B-ai a[111] :=f-6;
4: !9I i:=I gg9! 1 ggEq n do

leEU sr:=o; & k:=1 EED 1 @t D gq sr:=sr+atkJlx atk,Jl:
fr:=€1,/h: U k:=t Etep 1 ygELI tr d6 atk,jl:=a[k,1]rfr+
+ atk'Jl

.9Brl i e!4 si
5: qttl:=6;6r:=o

!g i:=f step 1 untlL n do sr:=sr+atl ,il12i
6: lf. s <tol theE a:=o eLse

?: be6in f:=ati,i+1]; g:= lf f<O then sqrt(sr) qlge-. -sqrt(s,) i

8: &I j:=t step 1 until u qg etJl:=a[r,jllhi
& for J:=I gE! 1until n tlo

!9gi! s j:=o: lql k:=1 9!9p 1 'r4!l u !9 sr:=s .+a[t 'kl x ah 'kl i&I k:=I step I ggEll D qqsh,kl:=a[J 
'kJx 

sr xetkl
ena j end s. :

-efr-
10: e[a]:=a[a-1 ,n]; q[n] :=a[a pl

ead

Puc. 2

H&( onepaq[fi nporpauvu. iicnx renepb 3a eAHHrr4y apeuenx llpra.rrt

AJrlTeJlbHoc?b r.tcfloJrHeHlf onepaqrr4 HaxoflJleHtta Tuna s:=s+er tb. r!ltl-
cJro ltoropro( paBHo Bert{qrHe p(a) , ro Bpetr.r rocJieAoBareJlbHoF pea -
r[3al$t, ueaoAg na SEll c op$n, norol(oM l{iraHA }r oA}tx norol(o!{ Aa}i-
i.rD( 6yAer peBHo ri(n) = 4nr/3 + o(n'z).

llapa-taertno-norowa.f, peaJ!rcaqxf, paccMarpn Baeuoro arroprlTutr
oc.[of.HfeTcfl llo creAyloqtlM nplqnHa .

i. itlarp[qHue onepaqrx (qactr 4 n 9 nporparuu), fioropue flBrfl-
DTCfi nPeTeHAeHTATI Ha nAparrJreJrsHyD pea,lfi3AqfiI), nepelref,arlcf, co
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cxaxipHuux x aexropituMir oneparlrf,ux ( nanprreprb r ? qacrrt), Bu[on-
Haplii;ixcf, nocJleAoBaren bHo . IipI srou ecrr AJIf, rarxcrperbHrn Be[toP-
nlx 36ft tia.nlure B nporpauMe cxaxspHiirx onepaq{t nprtBollrr { cHrre -
H D ii,texr{BHccry i!!,ji:.J.1ieHrrf, beKTcpHbD( onepaq{f II?1, To Ana na-
i)a-aiie..5lt5x Bi.:'qllc.-nlTa.:Lil5:x ct4cfeu HaJIlqIe He Torbxo cfiaJlflPHtD(r tto
x crAeJrbHrr( BeHTopH5D( cnepa[xi. 6Jier WeHr.,ualb o+SerTrBHocTb na-
p&]ne.Mono ocJqecT BJrchlta MaTpxr.lHux onepaurt.

2. iipttc"lnrcraue a niJorpaMire onepaqxi' ycnoBHoro B€TBn€Hrf Ae -
-iEer 3apaHee HenpeAcxa:)yeulx iioBeAeHI{e npoqecca auwtcrexlra. Tax,
Harp}{rep, BbrlrcJiHeHre onepaqrH BerBneH t B qacrr 2 flpoppsflMbr rrorer
rlcKror{rlTb pea-liI3altxs Hc ToJrbt(o riocileAoBatorbHocrl cftaJlapHlD( o[e-
palut iqrierb:.), Hc x ccyr4ecrBJreHre Ha.qaHHor STane uafplqHofi one-
paqxi! iio ,eEocrolicrl!.icr.rJ of laxeHxrc i qacrt 4) . fua rrapaaaearnoi pea-
Jir{3;u }r il &'rroplTMa 9To 03 HaqaeT HenpeAcx&3yeMoe aaPaHee l{cE IpqeH,le
MACCOBbO( OAllonpe eHHbC( auqlcJleHrir.

!. .ieaccropoxnn.: n npaBocropoHlrle orpareHx, rpe6)mr qepego-

8aH}lf, otips6oTr(x crpcx r cT3;6uos npeo6p&SyeroF aTplrlH AaHHEx Ha

ftafiaoM STane EuqIcreHIT. Tait, lerocropoaHee oTpa eH[e HaTpxLFr
(qacrb .i) cBgsaHo c -tt3)(orAeluent .{a l-li ofane cyxti.u nonaprGD( npo -

a)
xSBeAeHlti SJIe eHTOB

i-rc cror6qa c coor -
BeIclBlmryr I SreueHla-
t.{ Ecex J-x cron6qoB
ralpur-gu .q3rmx ( 5.+1 s
sJ<n). Aono:Imrtearxo
i-F cronoett rpedyerca
LaJree AJrf nocre.(vrcqe-
I0 xepeolrpeAexeHna

eJreMeHToB uarpnqu.flpa-
BOCTOpOHHee OTpSXeHXe
(qacro 9) rpe6yer
aHaJrorl{l{HtD( AelicTBr{F

t

il

6)

2

i-n
3 r8ll

3t€n ,-t 3!aII ( )-i etan

i a,[eMeHTaw cTpc( npeo6pa3yeuoir uaTpr,lqE. ]calc nox&gaHo Bbgler 3qt
tie(TxBHai napar.reJrbHo-notoqHaff peaJrrBaqls Taft of qepeAyoiqerc, 06-
pa6!TKr,{ crpox tt cron(qoB uarpruli BcaMoruta B unlurqecx}t cBt3anHor
nurnrc,lrre,rbHoi cncreMe ipxc..l,ai. vAflaIro Hxr(ecne,{[oqafi flpxqxHa
Tpecyer AononHxrenbHux crF,yr(TypllD( xepaxteptcrrlx Buq{crltrerbHol
clcre u.

n-,t

Prc. l

A ,

nl

It ,l

!2t

A

A I
A

1

1 3 n

&i



I

4. fioHfff,eHxe Ha r(arAoM gTafle ELrqxcneHx, nopaAr(a npeo6p8ye-
ro, t.arprl&r lpe6yet npx [apaJnen6Ho, pesJrrsatl]tx arroprrMa no9Tarr-
HOIO l{ClUmqeHllt X3 q]{KJlnqeckofi crcre H coorBetcTBJD00rx BHqIcrrTe-
nefi. ,qercrBr{TerbHo, Ha lrepBol,t 3Tarre, T.e. npn I = I, o6pa6aT aa -
ercr Bc.a rcxo.qrar (n x a)-uarpnqa, Ha BTopoM srane (i = 2) nplrao -
Anrca yre (a-l)x (n-1)-uarplqa, a repBx€ cron6eq fi crpoxa B AaJrb-
Hefflef, o6pa6orre He yqacrBJmr r r.A., Biurorb Ao nocJre.qHero erana
BrEtr{cne}trrfi (f = n-1) , Ha Ko$opou npeo6pa.syercs rolrxo (2x2)-uar-
pnqa. Iiorr renepb r{cxopHas MartrMqa pacnpeleneHa. € Ay Erno{cJrflTe -
n.f, x 4.rx[rqecrofi cl{cTeME no cron6qau, T.e. kax.qHF J-fi cTon6eq xpa-
Hrrct B roftaJtbHofi na atfl cootBgrcrsytoqero J-ro Buu{cJl3trens (J €

e [rn]),ro rcRrDqeHre Ha l-nt grane npeo6pa3oBaHlr t-f crpoRl{ r{

l-no croroqa xarprrE Tpe6yer lrcK,rDqerorr n9 crcreMH BD&[cJnrrerf, c
Holepou j = i. Lr, gToFo rro or(oHqaHnr RatrAono sTarra Heo6xoAr{o
ocyqecrBrt{b peRoH(rJpaqxD crpyrmlryH cBf,slr BHrr{crt.lrerer
( prc.3,6 ) . ltru, o.qraro, 6yAeu paccra,rpt{Barb oppafl naarfl n napaJrnenb-
Ho-noroqHlo( BErorcreHri Ha 4[xnlqecrof, crcTelie 6e3 pexoH{r,rrypa4tn
clpyrTypH caesn (prc.3,a). I'lpr erou l.lcxroqaeuHq r{s crcre Er BHrDrc-

nrlTerb rrepo(oAlr a cocrorHrer fipn r(oropo], oH B AanbHellEeM 6yAer
oc]tglecrBnr.rb roJrbKo rparrsrrHHe nepe.qgru flFEtHI.tMae iD( .qAlo$D(. Atriy-
rrrlr cJroBanr I lrH (srorqecftr xoAeJrnpye rroBeAerue o,0flotr cTpyr(rJpu
(prc.3,6) B Apyro (prc.3,a). Hrme 6yg,er non1 rena oqeHfia pacr.fie-
lrl{f, EpeMeHr pearl.lSarl,fli &lropr.rT a npll Taxoir uo,qennpoBaH[l.

[rar, nycrr rrcxoAnar (nx n)-uarpnqa I = [a,r1 pacnpeAeJrena

ef,,qy BHq,lcJrrTeJrfltl qrxnxqecftoi crctexbr rro cTor6qari.CneAyeT oT-
trsrrrb, trro rar Kaft flpoqecc npeo6pasoBaHrf, naHHu( xapaxlep[3yercf,
onpeAeneHHo, cttuHeTpxefi, To AonycTlrtro HaqaJrbr{oe pacnpeAereHne xc-
xoAlrofi uerpr$r no crpor(a . Ha xarlox i-ra orafle o6pa6orxy HarflHaer
ELrrolcJIrTeJIb c Hoxepor J=l ( 8Hu{cnnreJfl c Ho}reparin 1sJ<1 H&(o-
Arrci B TpSr{g(THon coclogxtr), Boropuf nocne,qoBarerbHo BrmoJtHf,ED

[epD]m, BroPlo n, BoSMof,Hor TpeTbD r{ qerBePtJm qaclt{ flporpalMbr.
lltru erou qacrb 4 o,uro8pe eHHo l{ corracoaa8Ho peaJrxgyefcfi B arr -
crpaJlhHoM pefirMe rlefloqxo, u3 (D-td)-ro B WCJr,t€JrrroptH r{9 fto-
IcPEfi, c Ho[epor J=l (seA]rug.rn), nocJreAoBatarbHo repeAaer (a-ld)
gJre[eHToB l-no cron6qa Marpnr+r Bcen flocneA]Dqnx ( aegouur) BHErcJrlr-

TeJran c BoMeparr i+1<Jsa . Tpe6yeuoe n qairx 4 flocreA)Dqee ne-
peonpeAereHre (u-f.rJ.)x.(a-r) greleHToB uatprr.&r rHllonflrerca B cr{ -
cre[e sa cqer troBTopHofi fl€pe.qeqx BErrS{cJureJIeM c Houepo}r i=t xpa-
HltuHx B ero Jto(arbHor naraf,ftr SJtereHToB i-ro cron6qa.Bo3uorHaf, 6y-
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0eprsa4rs fiplrnrraeino( paHee steu€r{toBr [crxDqaDqgs noB,I.oIx{D ne-
penaqy, 6yAeo rlr6oBaab B kalAox BHrolcJrrreJre crtcrerH ,q,oflonHrreJrb-
Bon na srn pagnepolr o(n) caoa. Ilpoqecc napaDenLHo-flo[ortrtoFo
npeo6pasoBrult.tt (ax n)anarprrg Irf, cn]^Iaf, tr = 4 Ha lfrluuqecron cr-
cTere rl3 !r BHutcrr}lae.Ie, r cooTBetrcTBJmq{e rorxeHTapm npl{BeAe8r B

Ta6Jnrler notasuBaDqefi ,qrHaurky JToKaJIbHE( BgatoroAeIcTBr.rfi BLIflcIx -
aele, Ha r€lAor BpeueHHo oare.

Ilocre oxoHqgl rr noBropHon fiepeAgrfl l-Fo ctor6qa xarpl{rs, ra-
pameprcrmqetr nrs 1-ro BBrDrcJrf,Terra saBepeHle qacTr 4 nporper.rHr
rtl60 flocJe BHrIoJIHeHra onepeqxr ycnoBHoFo aerBreHtt8 Bo BTotr]of, qac-
rr' xclulDrranqe, flplt s< tol pesJrrcaqBro rracrei 3 rl 4, i-fi s[aII 06-
pa6otrx npoAorraet coceAflr{fi Br&f,ctr!{reJrb c Horaepox d = t+1 , a Brl-
to{cnt{Te,lb C Hollepol, J=l nep6:(0,4{T B IPaHsItHOe cOcrorxte. HOaM
BeIWltf, BHra{cnxrenb c HorepoL J . frd r no.qo6Ho c8oe y flpeErecl -
BeHHnxyr nocJrqAoBareJrLHo BunorHrer qacrr 5, 6 r{, Boalto[Ho ( npr
sr I tol), qacm ?, 8, 9 nporpalrm. npt srox BerropHHe oflepaqxr
( qacrx 5 r, 8) annoaxmrca flocrg,q,oaaterbHo Ha Bcex Burtrtc.Etrarg cn-
creru Jtr{60 llJlte Haftorur€Hra [epe.qABa€xoFo perryrbtara sr prf, qac-
rr 5, Jrr6o ntrmer "npotmrl" o6qero &rfi rracrt I onepaa.qg h I H8S -
.qeHHopo B (1+1)-r Bmorcnrre.tte crcrexu. llarpruxaa onepalpa
( uacrr 9), caasaHHaa c nprBqgeuret, gJreuerooB erpor raaplrIlbrr pea -
rrcye'lct oAltoBpe eHHo Bcel0.I Baqncflterrr r nlaex conlacoBaEloro 06-
xeHa {opxfipyelrrD& B RatrAor BurtrrcJrr{Te,re cyuraxrt aJ (cr.r86nmry).

onoHtr.tB l-i stan [peo6p&3oBarfln BHr4c&tterb c noxepox tr =t6
Hats.tHaet pea$filaqxb (r+1)-no oaanar ftofopHn 3al(aHw8ae! yre $t -
tSrcJtITeJrb c Horepol J = 1+2 r T.A. BruroTb gp noc:rqprero (t= a-i,)
afana' Ha TOTOPOX BlIOlCJIllTerb C Hollepol J=a BEnpfffEl SaRDrtlt-
Te,rbHlD AecfiTyr) qacrb nporpaxl&r. fcHo. qro rcxorue gr€reHru eJ r
qJ nonl/lla€uot AByx,E{anoHa,rbBof xarprqs 6yAlm xpaHrtbci B Jrorarb-
Hon naxf,,Ir cootBelcrByDqero J-no BUrflcnrrenf,, T.e. cf,crera noAfo-
ToBrerta AJlt AE IbHetrlUX rlpeo6pagoBaroti. CBtOaHtM C

svD.

'

.4.

Herpy&ro noragarE r rrro Bpera naparrerbxo-norornon pear*raqxr
l,-FO gI8nA BirAlcJr€tfi, HA_q[XJXqeCf,Oi CICtOre t{3 !r BHrflCrrTene'
oqel BaErc.e BeJrrrorHol flt'(") = 3(2!-1)+?. TonlA Ha oclqecrBJre-
Hrle Ecex npeo6paooBarfl, pacxqAJErcr Bpeyi

l-(d = "i' rj.)1rl 
= 4,&s + o(a) .tEt
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06ecneqraaeuas nplr sroM crerreHb coBireqeHrf, onepaqnn rnn ycxopeHrte

npoqeeca BErotcJreHl.rf,, cocaaBrl BeJMqr{Hy si= [ r(D)/Ti (D) = O(a) , a
cTeneHb [c[oJlb:]oaa]o{a BHB{cJrlrerrer B cltcTe e^rJn g{cerTnBHocTb na-
paJrJlexbHro( BDrrtrtcneH[t, oflpeAeJlxrci Berxra,rHo, Bn= S^/n = o(1)rro-
ropaf He saBr.tcrT ouonrqecKono pa:lflepa peuee oF. 3q,qau.r ( nopiAl(a
xcxoAnoF t,arpnqbr) .

Tar xar aa rafiAoM l-u g,rane rrpeo6p8goBaruB HaJlnrfle Tparct{T -
HhD( B tr{cJrfireJre, nPrBoA}rt R pacrfiemip BpexeHx peaJrr3aq[[ oTarla
Ha BeJIrqIrHy rr= 21 , ro 06qee Bpe f, Brrqxclelortr yBeJrrqrTca Ha Ee -
,tlr{ltHy

, n-l
'1.{o) = ,=t, 

rr = n(n-1) '
xoTopafi com[epxMa c Eper€Hcr naperJrenhHoro ocJnllecTElneHxa e,rnoptT-
a r{ ) rreHa B non] reHHoi oqeHre rn(n) . lhr.Aexxue spereHHue 3a-

rparu rfn) orclncrBynr B ctrcre e c peRoB+ ryprpyerotr Ha kexApx
gTarre BHqrc,tanl{f, cTprll)rpo' cB*]l{ BHro{cJllreref, (prc.3,6). oAxaro
pefton+{nlrprpyexocrb cBBsx Tane Tpe6yer onpeAereHHk BpexeHHrfi 3s.
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tpar, I3oTotr)lle yaeJrno{BaD,r Bo3rolHoe Bpern flapaJrJeJlbHo-rroTortrrofi
pea.a€ar{u aJrnop{rx;. Cregyel orreullr. tlto .norrrelorar oqeHRa

!o(a) yruuaaer rarce Bpe eHHue.garpaau. cBasarurre c [Hep4{oxHo -
grLE SaIIoJHerfii xamc"pam r o6pa.goBarotof, qenourofi BHto{cflTenefi crl-
crerE.

BEoA rcxoAttol (nr a)+ratprrg B c[crery xorer 6ETb ocyqec{B -
,etr sa Bpcrr o(ra) , roropoe corutxepmao c BpeneHeu napaJrnenbHoro
BHnorHeHrt ocHoBtM llpeo6pasoBarll0. B xaqeerge roxarbHor rlarair]r
EHrtr{Cfilleri lcctatotIto xcllorbSoBgrb rraxrTb c nocf,eAoBaTerbHNx Ao-
crJmo , Taft rak rrponaBoJrbtltr AocTyn r g.rrereHtor nsr,qoro cT.)n6qa
He [pe6l€tci (cr.ra6aqy) . Ecar Heo6xoAn H trarpnqu L r{ 

-v r {c our
xoryr BHqltcrtlbca oAlroBpereHHo c HaxGAeHr{ex rretpr{rEl tr.AT , Ho

sa cqer yBe.lllqeHf,t roraJbHofi flar.Hlttr B l(slor BEr[tcJlrre,te ct{creru.
IIpr aror Bper.i Erfiatcrenrr 6yAer no-flpaHe y o(aa).

llTaft, B parara:( crcteu c JIoI(aJIbHru Eaatl oAercrBlreu ButotcJuae-
nef, 6Hrn paccrorpelGr HeBotopHe occ6eHl{ocrl flapa,rne.[bHoi o6pa6orrx
xarp,qHlx .q8nru(r ocyqecTBJraeror ro HeperynfpHr amoprruar. ,lha
aJroPrrroB, rcflorb3yDrrl{* onepaqlo TpaHcnoH{poBaHra lralprrlbl, nPeA-
,roreH cIlocoo qepelJDqetrca olr{oBpeMeroron o6pa6ofxx ctpor n cron6 -
qoB atptrr.p, Ilorasano, qro napaJurerbHas r.rHrepnperarl]rf, lrErong Xay-
cxorSepa, f,Bnor{erocs flpx H&toEAeH[n svD Hsruyro ir B cMHcre lol-
cneHHo[ ycforro{BocTlt t4. cro{TaDttr ci HaltxyEIMM E cMucre ero pacna -
parrernBsH[, [I8], uoxer 6Hrb s0(€KrxriHo ocy{ecrBJreHa Ha qlxJr,lqe-
crofi cficre e rl3 ! BHt8.rcrt{Terefi (oEM) 3a apena o(n2). lloclegoaa -
te,rbHarr pesJnr!|8rl[s ueoo,qp, Ha oAHoflpoqeccopHo, abli fpe6yer BpeleHx
o(a r) .
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