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ilETqA $HilCJTEHlirr XApArgEpl4CIru( 6bEl[0ts
BEI{roFHoR UoAi;Jr}t CI{EIIEIL3r4PoBAHHffo TAGPMEHI{fl

C.B.A6lauefixo

Pesy;rrraron npegBapxreJrrxofi o6pa6orxn 6rHepntlt rmo6pa,rerufi
aBrf,ercfi cr(erer[gt{poBaHHoe uso6puexte, r.Ae rar,Etf, c6tem ruegr
c,q,t{HrqxJm Erprny nonepeqHoro ceq€H}rs. Cre$mrUu ararroM crpyr$yp -
HOrO pecnoSHaBaHllfi aBJraeTCa BEtrcreHlle )Caparoepl,tcTl,lK ]l cocfaale -
Hne onrcaHlra o6terooe ueo6parexrt. Berropxat rroAe,Ib creJrerrurrpo -
BaHHoro rso6pa,texnr, flpe.qJloreHHas B [I], npeAnoaanaer, qro m6ofi
cnsgnril rorrnoHeHr (o6lerr) cocrorr rB orpesroB (ceruenros). l\ta
{opurpoBaHrfi BerropHofi ro,ne,il cre,Ierrut[poBaflHopo rso6parenra He-
o6xog,rro raIAEfi NornoHeHT pagJlom{rb Ha orpeo!0{ }l BHrrrcJII{Tb l,oc xe-
percreprcrrrc{ . 0gxof, lrs onepetp{fi o6pa6orru c xe,rerlsxposaHxp( xs o6-
pareHuil rBJrtgrcr Ar{craHq[oHHoe npeo6pasoBeHrcr oro6paxanqee l{c -
xoAnoe rso6parenue o6texra B rco6pafeiil{o, B ttoTopor oJlererrail}l sB-
JrrDret Be,rt{rr}rH[r paccrorrrfi or ror{ril o6texra Ao Hexoropofi noHellrloil
Toqril{ Toro re o6texra [2r3]. B gasrcruoctr ot au6paxnofi roHerrHofi
Tordr[ pagJtr{qaDTefi ABa BlAa AxcraH4{oHHEoc npeo6pagoBaHrfi cra,IerHbD(
r{so6pare}flfi: neploe (AIII) rnrucraer peccrorHt.te Ao carrofi garrncfi
roHeqHofi roqrx o6terre, lropoc - Ao cailofi 6anrxefi (AII2). Opraro
orrr TnnH ArcraHr1troHHuc npeodpasosanufi He flosroJrf,T non)ru{rb to
ontrcaHtre rso6parexra, roropoe rpe6trrcrca r. lerropuofi uoAe,ru crcJtc-
TrsrpoBaHHono rso6parcnnn.i(porc ronorc rx flouorqbr] HGBoarolro omr-
cerb aatrrfiJtrrc o6terru, r.e. o6terrHrHc coAcl[ery{e roHcurro( Toqex.

llcxop,r r{g aronorB AeHHof, pa6ore .Ets senoJrHeHxf, Berrolr{oil uo-
Aelr crerer[supoBanrono rs o6parernf, npe-Arranaere n mogrrpr4rpoBaHHrfi

llrA Ar{craHq{oHnol.o npeo6pasoaarun (AIU), oco6canocrbD noroporo f!-
Jlaerca Torqro Ireccrotrtt{c os KalAofi roqtc{ o6tctoa rDrmcJIRClca Hc
ToJrblro g,o 6.nrrailnen roHeqHof, Tor{xrrrHo u Ao 6rr{f,aflucfi TotrEt rGrlJIc-
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Hrr. Orrcqarrcs cno oco6ctorocrr r aosroElocltl ' npoBoAtlrci cpalHr-
TCnbHi aHafln c alyr.f, aPyrvr.t rBmrl axcrarulxorlloro npao6pGola.
HXt.PACCllTprlaCrCr IIOCrC,q,OlarCrbHan paarxlraqm npcaJrorcHHooo Arc-
raHIIt{oBHOnO rpco6prsolanxs.

ll5rcrr (r ) - 6nraproe craroTHoe rro6per$ore. 0rpecr-
6yAer o6osHaqerb s(l,d). CpeAr r-IA:FfFIr.nIlII!7I

orpecrHocrefi arer6HT8 rrt Bqaer r ol(pec"Hocrb s.(l,J) r cocrof-
, x oftpecfirocrb S.(i,J)r alaouaorrS,l

B ce6r Bce sreEFrr r

rJ
HOCTb 9JIeEBTa rrj

qlll) x3 srereHtoB rl rx9 rx5r r7

ft r-l I tt

I: I IJ n
it

re zz ra

r'1 L... ,8 (cr.prc. I).
Caelyn [2] , lreAFrl rol.rnrectore 6,Hrr$n:

l. = rlrar-r ' lt = 
"! 

r-"

- toJ[ttl€cTBo gtoxe]rToB cootEeTclBeHHo D ottPecrHoc-

"rr 8.(1,J), S!(1,i);
4

or = 
"!,r""-rx..xa1., 

(r, 
= 

r.)
I

ftic. I

- xofiie€crBo rpoer coconfifi qAlorxtli trc4 = ln-C.I !". = Ar- Cr -
tf,cJl3 CDfiirOCItr.

lla ocBorlr@t qrceJ cErtsHocrx .qt€rcr turaccxrFraqxr rorter o6t-
erra r3o6por€etrr.'

0 - ns o.rrporaxxaa roura,
I - roHctrlaa roqie,
2 - eam5aq,r ,loura,
3 - roqia Bellr€lqar
4 - Toqra nop6ceqet{xr.

ltoHorrrar roqr8, a rame roqm BetueNfli r nepeceqaut Haau -
Bamci oco6rflr aoqEat o6t€f,Ta.

AeAf,r renspb onpg[6r€0 e ArcrerqrorGoio npeodpesor.rflr cx€re-
rrctlpoBaffioro rso6paeErr. 0ro6psre er= (q.r]: r-y , rAe
r ={ r., }' r = ( vrj }, vrj = orr((rhr) ), rasroaercr onepargef,.
0nepsqm noApasA6.lrotcr Ha rof,!.lbHrt r rro6af,BHrE, f,reprqxotllltp r
HexreparFonftE, napcrre,rrHre, noclqAolaae,rbxrB [3]. Ilpeanenaeroe
,ql.crtHqrorIroo ntEo6pego!&ue rcrgr 6rtab lrtfi6olaHo fiall naparrerb-
Hr xrr nocrelorarg[bm, rtFol rrr roroprg B 060r[ crlqarx t!ti-
srcf, xrspaqxoHrtrrl r [ora.rLHEI. nIf, ]r.lrrrelbBon p6]r[a$flx,AlcTan-
qrororoe npeo6tsgotrd e oqrqaars€rcr coorfio[erfler xtrJ= F(rtr-1').

tr. (n".) =

6'



k . I,2r..., FAe onepar[, ! ,q€f,crlyer no npoBrry:

'{;t). r, ".r, '[;-'tt n lrcroBre l He tiaotHe-
HO;

tl1-')- 
" npornE,or cr! r.3.

ycroBle a npoBeprercr ntt 6nl8prono rso6pcc[ri8:

,(r- r ) -
1,."r, -(1-t) > r,
q..* ,l;-').r,

1(r-r). , cryre 4-cars,ocrn rrc-

,(I I
J

G

t,

n

roropoe crpoxrcr no rloo6lEremD
,oBIe A SarflcttlaeDcr B BrlAA

{ n".{r[;-')) < r ]v1 o""{rl;-')). a }.
Coorge{crl6HHo Arr 8-camnocrra ycroBre l |o|eetr EnA

t r".{r!;-') ) = 1 1y 1 rr".tv[;-') ). s ] vt r.trli-' ) ) = o 1.

llorem
BT€ I

np€o6pagoBarflr onpqnorrerct lrcro-

CrqAy€r ofretrtr r qlo nI &,lFolf,rroa o6pa6orrr
nso6pssfl ru o6ut rirt (ne cneqramsrposanxra) 9El locJreAoaatetb-
Htp 6Jrnoprrxu tracto orraEaDres 6oree 6tETpur, qer mllarjlerbHEe.
OAnaro ecrr n8Fr're:rbxr arroptrfir H€nocpggctBertno creAyer m otr-
peApr€mts AflcraHtlroHHoFo npgo6pasoBaHxr, ro nocreAoBarsrlnr8 aJI-
roprrr nBrterci 6ote€ cro! or.

llocaqgoaarermrr o6pa6otre rso6p6rerun r6er lecrf,ct ! pelrt-
r€ cmflf,polatui. Brgernr trerupe pesn crarrporar t (Eac.Zl n lltt
rq,qono x, xfi onpeAerrr ortpecfxoctb (ptc.3), aaenexlE roropoi
)nomEoaer q)r onlrqAererou 3Haqefir.f q€fiTpatEHoro 9re[eflTa orPec-
txocrr ( peccrarprBrerci ctj Ir, 8-crrgrocrn):

Er(l,J) r ((p,e): (p,s)e (sr(l,J)o ((pcr)u (q<:i,p=r)))),

s:(1,J) = ((p,s): (p,s)e (sr(r'J)n ((p >r)u (nr1,r= L)))),

Er(l,J) = ((p'q): (D,q)€ (8.(1 ,J)n ((p<r,q=i)u(s<J))))'

s'(r,J) . ((p,s): (p,q)e (sr(l,J)o ((p>r,q=J)u (s>d)))).
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r,t) se(r,J) Br(i,J) sr(t,i )

nocteAoretetrHd l,Irolxtx xo$qF4lpolalIloro .{'ncrarq}loHHoro

npeo6poaorar n coctof,r ng c.reAyDc9o( atrnol.
I. Umqrcfltsaqxr. /qxonnoe so6PareHxe I npeo6PaEJ€rcf, B

rco6parelue r(o' - ( r!!'), rax vro

Pnc.3

x, ocrx ic.(rrl)= 2 r rrj= 1i

1, eorr (ic.(trr)= 1)VS".(r.r)>3) r rrr= 1;

o, eorf, rrj= O ,

,!

rA€ tr - AocraaoElo 6otblo€ norElrerbHoe urcro.
2. Brgcarercr nocrqlolaretuloc"b xSodpord l

2,... , no npaDn yl

,(r). *o i *" 1'[;) . r1,'1;-') ]! r t(p,q)eE (r,J) "= " )

k- {I+r; r ' 1.2,3,4; 1.0,1 ,.,.,
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nprqer EurIlcreBre t(t)
saranlatrael pa6oay, ecrx
nota:tan nr p{c.4.
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Orrerrr, uro paccrorpeHHoe ArctaH4touroe flFeo6pagoBarole !ror-
Ho onpqaeJrrnr rar npeo6pasoBaHre crelerHoro rco6l,arer[rt, npr ro-
TOpOX 

'(eqAory 
e&OrnlHory 9relaemy rll craErfcf, I cooaBercrDle

paccrorHne, riarepeHHoe or e,loro orereHTa Ap 6rr[rrlefi oeo6of, Tort-
u rr.. Apyrun crorrn, lrop(pqlpoBaHHoe ltrcrgt lrorBoe npeo6pa-
SOAAr{re ecfE onelltltrf, l: I .r Tela.ar qTo

r., = f(rrr) = P(r., , :..) ,

rne p(r,y) - psccrorrre r.ai,qy roqriarar x,y , llpeo6pa.aosarne rc-
llo refira H$rnAHo rHralmpelrpoBrrb ,ir FcnpocrpercHre no o6aerry
toJl,lu c nocro'lfiof, cfiopocrbD, nopAE rcrorofilfl Dosryq€Cflt ptgreqe-
xu I oco6rc roqxar 06r€rr!. Ora ralnnne topom !&1fia Ha pac.4.

Il nap(''etBrG , r nocreAora"eJruxfl !.trpol Tmr iartSrci arFo -
pmrarar, srDncrqtrr or Aefimtr [4]t T.e, RorNecrao r!6pB{nn nlrt
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xr pea,Irtsa$r glgrcxr or p@i€pa ]l CopaH o6texra. olnero rormuecr-
ro rlepa4lf, IJrr nocregolarenbHono arropmrra Eo leroro P83 xeHbue,
qera A,r [a]raJrrdBHoro r nocf,orbry y [ocne,A,HeFo Ha rataot{ rlTepaIlrx
BSIeHTDTCT TOrbrO TOrrXll, rf,CrO rOTOP[r( I]aBHO JABOeIIHOIy rllrCJly OT-
pegros catsHono roxIIoHeH!8, a y noc,rqAogereJrbHoFo arloplt?ra rSre-
BrDTcr Bce roqrr, pecno.lorerorue no HerrpetrenrD craxrpoearcrr. Pas-
tnrf,e E rotftecrBe llrepaqrr BGpacTaeT npx ),BeJrxqeEm p&srreFoD

o6rema,
Paccrorlrr renepl np{xeHet e uoAttlnqtpoBaxnoro 4rcraHq[oHno-

no npeo6prgoBar i crererHrs rco6pqfeHrf, AJr, BrqrcrleHxr xaparoep{c-
rrx o6terra I oflrc$fl, ero crp]nmypE. nn6on o6terr ( csr,rxnfi xox -
noxexr) rorer 6mb pGAereH Ha qaclrl oco6r0[.r roqtgror. thctb o6t -
eraar oFpaHrqelrHas ABI^rs oco6ltfl ror{t€rn, Hag}Dagrcf, ort}€,!}rox
cDmHoI'o tror roHemrr. .(ppeeor nasrraercf, coaoxlmHocrb orpesroB,co-
qAIHe[rHrr( roqf,a5t reTrte|ltrt rtl{ nepeceqeHlr r He o6l]a3!mqix 3arr-
HJnoro qtrttrta (prc.5a: a. - orpesnli roqftetfi orxeqemn ronl4, orp€-
roa). CororJrmroclb oapegftoB HesEEa€Tci qn6or i ecJlr npt ee o6xoAe
xorto E€lH],Tbcr B xeqrrbHyD Tortxy o6xo,qA (prc.b6). B uacrnon cay-
qae r$r, ro er cocrorrb rg ol;oro sernenono orpeara (1xc.5a).

.) 6)
a

aa

a a !
a , E)

8"a
2 a

2

I

hrc.5

06oanrr'lr qep€s p(l}) t-fi 0rl,60r L-ro o6reltra, qepe6

d(l,k) cFo nrnHyi 1= I.....Dt i k. L,.., !. C no oqED ro -
,UrFt$po8lmroro Atlcrrrr4aotItoro npeo6paaolltoai crererHE( rco6pare-
t , mqa 6E b auqxcrenu crqAJDrle r.Irmelf,crf,r orAerbHqFo o6L
emr: rotxtFc"ao otlregro! ctFHoro rornoHeHta Dr 

o, 
AtrxHe rr{Aoro

orpeoxa d(l,t) , o6crr Arnrr lcer orlresioB D- . Et d(i,k) ,cpeA-' I rot - '
tltt A,8oL o{p6ara dr,cp - D./4, i nicrnfEaar r rf,r nJlbHet

?I

q

I

t



ArxHE o'rpesroB dr,oar. E:( d(l,k) ), d1,nra= 
\! 

( d(t,k) ).. !lo-

t!,r 6HTb rar e B[Ee[€fiE lr€,rtn Ha ngo6pateBtr o6aexra.
I(porc naper€rpoB oaneJlbHia oSterroB, ro,rytpr4ipoDaHHoe rucraH-

r$oHHoe npeo6pagoEarue n(EBotrer Hefi,Dr cng,qlD!$e rrlnr{Tefncrxxn
rco6par€trtr: o6qee rorrqecrso o6terroB .L , [oJE{qecrBo orpe3!(or

LL
AJrr acer o6terro8 f = 

"=tro" 
, o6qJp &,rxHy o65eftToD , = 

"lrr. 
,

cpeatm Berx{rny o6teme %o= n/r , cpeArm ArrHy orpcstta
. R/l{ , rarcrxamn3,r r nrarx6.lrn;m Be.[xwHy o6rerra 8!ar=u8r

to-
tD;),

s.rn= dn(Dr ); rarernanrntrrr r ro.rl r.erbHjm nrr*y *p*o .ori
ootexroi d-e-= T:I(d(1,k) ), drro= tlg(a(i,k)).

scT

B orrxqxc or npcoopasolaHra AIII ropt{rrgpoleHHoc nl)co6lnao -
raxrc (rar 1l flpco6pl3olaHrlc AlI2) xe nosroracr cocra![TD llcpaptot -
qecftono omrcarorn crpytoypr,l o6r€ma,Tax r8ft oHo Hc onpclpJagr !Pot-
Hn od*rra. Pesyrlrator nprrcnerrfi aroro flpco6pesor&rrfi rlrsgrct
roHxmexatsrolrHoe onrc& e o6tema ( qrrrep r!f,opo otrrcafira [pt!€ -
,qen xa prc,6) .
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!) Cpo[fl?alnuerepameprcrxrfl Bc€tr lrAoB
.0rrcrarugclHra npeo6pasor.lfl, nt BeA€fir B aa6 -
,lqg. I(porc BlqA€nHUx noBrtnf,, rcnorbaoaario no-
,lrrre BsrEn [2], a coctar f,oropol xoqrr !ro-
,qtrE Hgcrof,rro orltax,! clrBtroro rurorenrte.0t-
lrErrrx, r|ilo qr€Iemue aa?FmE Ant ytolaHmfi fl-
no8 .qxcmnt+i(nrHoFo npeo6pr orrllr oAtuarou.

Tarqr o6prsor. npqprdolcGa BrlA .qrcr.,rqtr-
ortrloro npeo6prsolaHlt cr6r;rratpoBlHr[!( rg06 -
IlIeHf,, noltoJtt€r" lqlettit mfi:ErbHle gtpJlr -
Typue on$r$r o6t€rrr - o"p€Bn crtrBoFo f,ox-
nofleHra, lu'rtcrrrb x lrlftrlolrctttEt r onn-
cerb odt€m ! aol[rar euu orpeoror. Qgur ns

6)

hc.? Aocro&lcr8eroro,qxcrarngonHoFonpeo6pasoBaflri
rBrrsrcr Eoarolrlocrb o6pa6orEt ltlEt)nrf o6t€r-

roar T.e. o6tarroBrHe coAotrraqrr rolettr[ll loracr. Ib pc.? n;xae -
AeH nFEp o6tarTa, totoprtr He rffg! 6I|b o6lra6orrH c noroqlD Ax-
crenlxororu( npeodFsoBamM AIII, AII2 (a), r noaslx lr$tyrbtar eno
o6pa6o?r0{ nyler r[nmmenm npeo6pasoBarf,r J[ll. ]leAocretror noc,reA-
HSPO iA.XFeTC' lGlOltrCHOcTt XeInImrqeCrcFO OtlltoAtufi CTpyrcyptl
o6a€rra.

T.6riq.

Bnl onapaqrrx ft orantrtormre qDo6FG orrrfl t
JUII AII2 ATI

Brgaaanre crlo.f,a odrcma r onpe-
AOreHfe ero &rxHg
Oucrrue rguoa , nererb o6temoa
Bqqe.renne orpeono! o6temor
Brge.reue !€tra€ o6tetooB
Btqrcrerre rotnrgc"la orpeoro!
Brwcrerae rortq€crla !e{!e
Btgrcrenre ,qrrHs rerln
Brgcaente .q.mHtr orp@rl
Bnrncrcrse,q,[xHr otrr€f,m
hurcaercre ro,nqectra o6tairoD
06pa6mm srxroryrr8 o6rcf,roE
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