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e.A. Mouaxosa

Texrurro-oroHoMl{rrecrre orpaHl{rreHrf, ttprBoAflT r( He Boguo.rtHocri/r

nocrpoeHfifl rrorn[D( r?a6oa cssgeil Bbrtrr{cJrlreJlbubrx ctrcreM (BC) c npo-
Fpar{MxpyeMofi clpyxtypofi [I 12]. Iloorouy ycranoBrleHl,te nyt]r [epeAat{x
qaHHhD( Mex,qy ABWf, oneMeHTapnhnor Maurr,rHaMl{ (AM) BC nponcxo[lt.r r{e-
pe3 TpaHSxTur,re 3M, u, cJle.qoBaTeJrbHo, BoSH[EaeT gKcTpeMaJIbHaE 3a-
Aaqa noncna rparuahnux n)mefi Ha rpa@ cetu csagn. Aaa Herorophrx

KJraccoB pef ynrpHbD( rpadoa MotrHo paccqilruBarb n)mr{ HenocpeAcrBenno
tro onrcarr,rD r?aria. Ilpr,ruepou rarnx rpa$oB sBrrrnrcf, xopAoBue KoJlbrla

[3], ocroau n-MepHbrx 6yaerur ry6oa [4]. Ilp,oqegypa olpeAeJrexnn
rparuaftuux nyrefi no ottrcaHup rTada t,tMeer cMHcJI! ecJrr{ oHa J(ocra-
Toqno npocra t.t He rpe6yer sqgaxus rparta a ra6arr+tofi rar cnrcro -
aofi 6opue. Ll agecr B nepB]4o oqepeAb npeAcraB,rmt nntepec rpafru e

napailerpuqecrrM onr{caHxeu [5-7].
B Hacrosqefi pa6oce noratraHa BosMmn@tb effirluanono peuenr.rf,

Bqqaqlr trot.tctta xpatuailnxx nytefi no otrrcanr{D npa[a gna ruracca Arro-
QaHToBEo( onrrMa.[bHE0( crpyr(Typ [?r8] c an&,Iurl,tqectlr Bbrtn{cJrf,eMuu na-
paMe?p[qecrm onrcaur{eu [5], paccuorpeHntrx B raqecrBe rpaibon caa-
ger ButrxoIlreJIEHtD( c}{creM, }{ rIpeAJIofeHE:

I) geqemparrEoBaHHbe, qAamlrBHbr, ortasoyclonqrrBbn nyreBEE
npoueglpbr rar aJrbrepHarraa la6arqHouy uerony opranrsaqm tr]mearo(
npoqeAlP;

2) alroprruH rpaHe,rf,qloHHrD( x ?parrcJlf,lnonno{lrurrtGcrrx nef, -
MarlrHHLD( o6uenoal

3) arnoprnru peroniprnlpaurn BC, coeaHmqre nprr trsueHeHxlr wr-
cla 3ll npxuqlref,Hoclr rpa$oa cBnsefi BC r paccuarprBaeromy nraccy.
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$I. Peuexre srclperraJtbnof, sq[aq[ norcfta nJ'Tx Ha rTa&
cetx cBf,gx

Paccumprr B ratrecrle xq[erx celtr caasr BC c nporpsro{xp]ref,ofi
crpyRrlDon, cocror&fi x3 N 0M, rTa,iH, npxHa4ref,aqr€ EJraccy D' on-
fltr{arbHr[ .qBy epHiD( AxoiaHToBbD( crpyf,ryp c aHaJr{fl{trecrr BHqlcrrle-
i[[D{ onrcaHre}r i5]: D;-rpa$ € Dr ecrb Dr-rpad c qrcJro[ Beputtrx

tr r{ rapaMerpxqecmr{ omrcanreu n.tAa { ll i r ,r+1) , nne r= t t(rEu-r--
-f)/Zll (ttrll- 6rmatuee qenoe x ). r.Ixcro N Hasu8aerc8 nopEA -
norir D!-rpa.Oa, dc.ra t n I+1 - eFo odpasymrqrxr [7].

0mxualarre Di-rpaiH, paccMarprBaeM[t raE grei€HTu ftnacca
D', o6raqaDtr cJteAlmqtr\it.l cEoncEB:i'4r [5]:

a) cyrqpcrE},Dr Arf, ,[D6or'o ii&rypaJlbHoFo N>5;
6) nnert araarltqecff Bri-{xcnseMr€ napatptpxqeckoe mxcaHre r

4[4,{eTp i
B) rMeDr onxcaHfle enaa (r; trt+1) lrs aaEHoro 1 rlprr r{sMer€-

Hxfi N or 212-1 ao 21'a+41+3 .
3auetnu, vro xolraoBrn noJ(brla [3], aaamqrecr no.ar?aftarx Dr-

rpa6o8, cBo*crBs x "an-us" xe o6ra4aror.
Byleu conocraalrts EplrrHH D!-r'paQa oreMeflTapnrnr uautxau BC,

a peSpa - raHaJrav r coeqxxsmquu coceqnl[e 3!i1. A6connrHaf, aApecaqfit
ol,l f] coo"EercrByer Hyr€partn[ BepflnH D:-rya,ia 'r4cnaMx Or..., N-l.
L:ra qsyx Eeprrr{H D:-npeds r,J€6F orHocrrerlnun agpec [?] rp-
rrxxfl i crrocxrerbio t ects Berrop ar = (xrJ,yr),rae lxlil( lyrjl)
paEeH qr,rcrry Ayn c o$,€rRof, f (1+1) , Jrekaqrx Ha rparqafureM nyrx
nB i B J , a s6a:rr J (sga ylj) sar(aer Hanpauetre ABrrreHxa B El]llr-
qaftreu nlrlr no (+) r:rn npolrs (-) o6paslmF, r (1+1). 0rn@trell-
H6:n a(pec A1l aa{aer Bce {HfiecfBo rparqsfturx nlmd, xg BepurHB
c rouepov i ; BefMHy c HolrepoM i. BrxogwtB rlomca tarAof, 0i{ rIe-
peHyvepoBatu urcravn I,2,3,4, sar floragaHo na prc.I,a, u coo{Ber-
crEyDT o6pa3yroq{M 1+1, r, -(1+1), -I. Bxyrpx 3l rueelca ra6ntrrra,
Ha3HaaeMaa ra6Jrnre, o6pa3ynn0{x, roropaa craBr,rr B coorErcrEre Ho-
irepy BlrrolHono HarrpaBreHua xMfi o6pasJmqef, x ee gmr.

Ila reovelpruecroro llpeqcraBJreKt{s Di-rpaia A@raroqHo K]ar-
no(y e^[H!{qHovy KBa\Apary c uexrpou r] ro!fte (r,y) , lrl,lvl <
s (Vtrillt - r)/21, c uerloqxcJleHHnur RooparrnaraMr r r{ y con@ta-
Bxrb EgiiTHy D:-npa.tB c HoMepoM (r1+ y(t+1) )ood N.ilpr aroM Eep-
rl1nH cEfigaH'.! :r6pov, ecal aIf, r,tr HoMepoB i i{ J Eri[roJlflf,ercE
(i-j) I4od N€ (r ,1+1 ,-1, -( l+1) ) . jierno Br.raer b, 'rao IIpt{ rarou reo-
,erpuqecko,n npejlcraBJteHxx Bce EprrHH D;-ppalapacnoranamrcs
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$r],,rptr poida c AxaoouirDo 2tt'. {rcao d' 
"!MI"" .qxarrtpox D;-

r?aiDa r BEwcrrercr [5] no 0oprJn6 d'= t('r6A - 1)/21.
Ha prc.I,6 xsodprex D;-rya6 (33: 4,5). &r rpoc"oau xso6 -

psreHxr ncallt rotbio pg6pe ttlIlr EFml,rol rl,+y( 1+1) x rtl +
+ yr(1+1), Irt roroprD( Br[rorHerci Jrlr6o lr-rr l=1, y = yr i rx6o
r =x1 lfyr l= 1. {rcaa, clor@re E i8q[pa.Irx r 6crb Hor€pa EepxH.
OrHocrlelrxHtr qap€c Bp[xHE c Honspou t < 1]TI orxocnlerDHo Ep-
Ef,HH c Horepox 0 coanqaaa! rrpx rar(or Fooraqr recrox npe.qcraaJreHxx

c rq)rxoyroJrEHErx roopAxEaratfl (x,y) *prnu t. IIpn aospaclaxr.rl
r on 21'- 1 Ao 21'+41+3 (a o6aaclr oltrlrrrJrbfiocrrl fircarsrs { N i
1, L+1)) por6 noc.IeloDa,rerDHo sano,rHrorcs Hoattrfl EloxH8il]{ (KsaA-
par[li o6ogBaqeHhF nyrfltrxpor, B nopf,te, yltaaaHHo clrprnof,.
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ilucao t'(tl) - oro Hoqep roi BeF[nHu D:-rpa,ia, Ha(MHafi c Eo-
TOpOrio Ece Eeplir(nr/ pacrioJldaTcf, a Hr r€fi uac$r pou6a JreBee JIn-
Hhii x=-tr a;1a rs6 r x-l =-y ,qrfi x>0. B [5] aaxu cneA],Dqle
npaBxna onpelereHxf, i':

i' = N-r2+1 npll 2i'?-1<trs212+r,

i.' = 1'z+l+1 npn 212+15 N S 212+2I+1 ,

i' = N-12-1 rlptl 2L'+2:.rJ;3 Ns 21'?$r+2,

i' = r'+21+2 trPx 2r2+31+2sNs2r'z+41+3 .

ijrn D;-Fpa,ia, xso6paf,eHlroFo Ba prc. ir6r i'= I8.
lloral[eM, .rro ,us D;-rp&icn $erJ(y orHocraeJrbHH q[pecoM Air

x a6cormHEoat{ qapecaMrf i x J ij,apcTB}reT npoctaf, ir fBHafi caflsb, He

cBmaHdaa c pel,eHt,tev cpaBHeh,.I j-i =IxrJ+ (1+1)ytj(uod N) .

llo croicrry Dn -npafio8 [?] (xon,ro*) = (-x0'N-k,-y0'N-L)a'f,

an6ono l: e o ;l-1- .
,[,ni k>t'xs Bupaf,eHfirr i'qepes N cneayer N-k<i' rr1aftr{rit

o6pe3oM, oflpeAereHfle orHocl{teJrbHorro qApeca Aok AJrs Bcex k€i',li-1
cEojlr,rTci K onpeqeneHxo orHocxleJl6fiono aqpeca BerlflHE c HolrepoM
(:i-{) , neraqe B BepxHe, qacrx poM6a (npaee arnn[ r=-y 41s x30
n x-1=-tr Ars x>o), n 3aneHof, gHaroB n(UrlnreHH&( (oopAlrHar na [po-
T I BOn OJr OrHde .

lura eep[trr.r c Hoi{epaM 0sk<i' ftparqanuxe nyrx r{s BelxlrrE
c HoMepoM 0 ananntnqecrt onpeAenfeT cxeAlrpqas

iE0PEyA i. B Dt-rpa,i6 flopf,AKa N nycrh
osk<i'- a6conDrHEfi aapec BepurxHH u
Ak-- -r.:od 1. TorAs OTnOCnTenbH6rfi a.q,p6c
a.*= (x'x,;'ok) ottpeaeJr rerc E cJreayDqlx
o 6 p a 3 o M:

*o"=i{1-a*, ro*=a, n pr ak-ts[+-Ak<r+1i

xok=; + l-ak+(1+1), yo*=a*-l npx [+]-ak<a*-1i

xok.t + l-a,.-(r+1), yok=a*11 npx t+l-ak>1+1.

(1)

( 1')

(1")
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AoIGAA'IEIIbCIBo. ilymb o < k <i.(N) - Ho,rep BeplrHH D:-rpa-
ta, Eel( i'(N)=Ir+21+2 . Tpe6 r,rca.uJrf, nD6olo Har!@aJrbr{oro c<).s
s i2+2td onpeqeJlxrb xot= r. Jok= y , nqe x, y- roop.qnHar6 ggp -
EI{HU C HOMepoi' k, raXOBU, r{IO

k = xt+y(I+1) . (2)

llpr gomsareatctae 6yaeu xcnorbooBatl ?or itRT, qro !,Ju rn-
6ED( rnrypalbHrx k rl I qt{cro k eArHcrEHHur{ o6pagcr r4)eAcraBt{rlo ,.€-
pes qeryD !8cTb r ocTaTor o4 aeJreHlf, Ha 1:

. k r.a- L-I-JI + Ak , O SAk < I. (3)

Cryqafi (I). Paccuorprx o6racrB por,{6a, orpaHfiqerfilD cne$mqtr-
Mr npro{Hxr:

o< y <r .l

_ysx l .
y-l sx <I+1 J

orcDAa x+ylo x OSy<I . Tarru o6lnsor, eclx flpelcraBx?r
3sltxcar{Htrf, B Bl.lne (2) Hor€p k BepoxHH 1{9 glof, O6nacrx I 8l{,!,e k =

= (x+y)r+ y, !o B ctrny eAtrgcrpHnosrr Erparenxf, (31 noryrnn:

tfl = ".rA*=J
T .e. x = [ f 1-q.. ra". I str Oop yrtr ltipur necro IIpx Buro:ltlexxx

IrcroBxF {-I S I i]-d= x<Irl.
Cry,{an (I'). Paccrolpnr o6raclr pon6a, orparfllprfilm creAJ,D -

4rE{ Bp urx:
y<O
-y+tr ix 3 y+l

orcnAa x+y-12O r o<I+y<l . Tamn o6pasor, ecm npgActe-
Bxrb no.gp k EFI|lnr rg arol o6.racfl{, sarucaHHul a ralqe (21,r ore-
ayrqer Bme: I =(xay-1)r + (t+y), to B orly eAruEt*HHocrr Bqta-
rellra (3) arr k rortrqu:

tSl ="v-r 1,
Ar= I+y )

r.e. x = t{ t-tr<r..rl , y = A*-1.

i

)
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3nr rtopnyru xv3Dr recro rrpx BuroJrr€Hx, yoro"rn [fi 32y+r-1=

= 2ak-1-1 , t.€. rpx $j.Za"- r .
Cryqafi (I"). Iar epnrx c porep& k=lt+L, 12+2I, Ir+2ld

xoop.qxHarg p.Brnr coormrcrrtaro (0,r ) , ( I ,1) , (0, 1+1) . BFrrc.[€H-
HrE rro dopuyrau (F) roop,qrxa,r.tr coBnqlem c Aerstr.n. Oto rueer xe-

cro rpx DrmoiHent{x ycJroBf,r rlor !.o. tf] - ou af*f . Teqlen .q,o-

ragaHa.
3amerru, ,rro B ollpeaereHxn Aor no OoplryraM (I)-(I") uexme

onepa[nf,, qev B aHarorrqHm( E:lflcnetnmc Arf, xqpAoBtr( xoaeq [3].
Ochosxo ltpo6tgxof npx op],.r r;.:getux rernllmtrfi o6r:noa a BC

rEriercr mpa.q€reHre rDa?rar!-\fi n]lt€fi ltrAy El[rnarx D;{.pi{a no
IgEclHtDr orHocllfeJlbHroi a[pecar 10( no o?HoleHrD I( q).rlan EIIllIlo
(6es ncrei;v o6rqlrocrx 6lAer crflrarB oron rlr"t.l Epol{Hol xyaeal,D).

IIpx paccnoqrrorr LByx lottB I x J c EoopAxHatarfl c@tdelcr -
aexro ao.=(ror, yot) i Aor= (roj,yoj) B EDllrolrrorBlrot crcnere tto-

opAxnar Ha 6ecromtcrol ga@f,oqrr ornocrt€rbHrrl tErc A.r=(rrj,yrj)
Bur[{cnreTci no 60pxyre

= lo r- Ao 
r.

nyrE i6lrur ronfl.

(4)

x 8oer.,qa rqAae? rParqafurf,

4.,

BcJteAcrsre saxrH!,T@Tr D:-ryada, q)arqafurc rrJ,ir rcI[,y ano
BporrHaxr BHqtrctrfircr no Oopryra (4) He BcdFAa. 06osxarurx rrelns c
errqxry, paarqm lrol-ro!1. lyoi-yo t l.rlcno, 1611 ccfii c>d', ro
dopryra ta) rrnpmer xa Arr mpeaat€Hrr lrr, Tar rar rqgy 1 r
J cyFcrBlrBr ltyrb ,qrm rEHbDf, ,Jrr pa8Hofi al' . IIpx Ga' B qartrm

cryqafi fopxyra (4) npxnerrxa, B [pyntx tp!. llanprnp. a Di-npa-
Q6 (18;3,4) nycrb aor = (0,I) r Aor = (J,0). To1as c= l-2-ol +
+ lo-11=3 =d' , no lrt= (0,2)lioj- Aor .

unpeBArnB cJrsAJ4i
TEoIEUA 2. B D:-!ps{e noprAlta N nycrr

Ao.= (r.r,yor) l rlr= (roj, yoJ) -or H oc r ? e Jr b H !le
aApeca Bepor{H 1 x 3. Ec.rr

lxoJ- rorl . lyol- yorl < a., (S)

J-l =;' -' " AtU*fut.ifi6. no csorqray D.-rpa{oB [?] r ecrx
- fr(uod N), To Arl= A.rrr r n@"O{f

s



Ao, r-. npr i >1r

'o ,N+.t-r nPt i < 1r

r.g. Ar:= ao, lr arr Ba;rlrtlr k lrotl+ lyoh I <tt'. A acer rpw-
Hatt k , Att rotoprE fffioJrHrerca noqre,qHee tlepaBtlcrBor tror SEAa-
er rparcafrrx, II!mB xs 0 B k. Toma r Arl i aEqttcrertr{Efi no @ry-
ro (4), sqAser qla"qafurn Elllr lGtq,y 1x i , !.s. iurre?cr orHo-
ct{,rcrbH}rr qrurccor. TaopsE aor(a3a}6.

(
IIA

IEOPEIA 3. B

= (xor,yol) 1 aor=
peca Bcp[tlH i
>a' , !o a., = ao

D!-!pqQc nopr.qIta N nVCrbAo.=
(xoJ,ro't;-o? H oc lren b Huc aa -

l{ J .Ecar lrol-xotl+ llol-rotg >

1 r IAO

F npu p>o,
tr+Bnprp<o (6)

x p = (xol- ror)1+(yor- vol)(ra) .

A0[(A3ATEII6CrB0. B rcq).n lnE6FA$rcr, rlto ipartlaturf, rrjlrD
,a BaprHc I B BcFnny J npr a > A' ra BHwcrrercs IIo oopMyne
(4), a comqgar c rparqrfum ntrcr rs BFrHB 0 a rlmxqr t ,r.gc
k GltAcrra"ci no 6olryrc (6). 3ererxx, rrto p=aoJ1. yoJ(1+1) -
- [rorl+ yo!(1t1)]= j-l x raf, e rrar B Aorasal.rEc!* rcopcnr 2,
A.J =_Ao* , FIa k Burrncrngfo, nO oopllne (6). Tcopa[,q asaHe.

uorl Gl ftt raoptE xcnolbgylicr npx opremraalxx eflrop]{rxa
norcrs rpaflasfucro rrJ.rx ($2). Ilpr eron D cryqaa a=a' m pecaog-
Hla?cir ronAa arl rcHo Bxrflcr*"r no oopryra (4;, a roqa rcr
( Bcrc.qcf,Erc crcflocix Epoqary?u pictrosHarafia), r li dllraAalr-
gtCt tli raritl x ! crlnraa a > A'.

Pcayrualu raopar I-3 nor@crlD natlcrocf,lcr aa e6ol atflarGn-
HHI cErsmrl noAra6 D;-r"a{a Epr 8algmr Ha rGx orH@rrerBHo,
ql,pacauxx EpxH! npxHnuu !a EF.ByD rr6yD frf,crpor flyD *t[rHy
nq[rip8&.

92. A.rnoprrnr rq)Hu odsxoB

B BC c npolpannpycrot cillllt"ypol nE[nrrfl! o6rru qlnarr-
s!'Drci l.fl,y ErrBart Brt)lyarbHol nq[crclcnl [I]. JrrIEpcarruu
arFqprflu [2] nporrqlu!&r r?accu nalrrl.u r3um[ rorLno t:F! 9X,
rf,rDrtttm a nq[crctary. Ilpr slc uylr tq,ror B lpmqifom, a

k=

gt



6rxgrxe R HrM. B aaxxo, p86ore laroe orparntogxe He BauqEuBarr-
cr, a r.rMrHHo r{cnorlDgl/rTcfi Bce l{H6ccrBo r(pafqaltrfi n],ren, qao no-
gBonie" o[pe,qerffB aJrbrepnatnBHra rlyr[ B cnyqar orrasog 0M tr Jrr-
Hrl cBrstt n lrurltBBarb pacnpc,qeJlexxe nanpyarr 3M cxcreru npr trorrc-
re xparqaft[rx nyrer.

B npmreonoaornocrb ra6rxqHoily MeroAy sq!,axxn nlmesur tyxx-
urfi, trcnorbsyeilrd npx orrpeacncH[r{ ftparqaftlrs nyret, a BC, nocrpo-
eHH[o( Ha ocBoBc Di-npadoEr BosuoieB aHarrrrqeckrn pactcT Kpar -
qafi[rx n).ref,, fipoDoanuEfi B ArHar,tuxe a$McJrrrerrbHono npoqecce.

Paccumpru rltl9eByD npoue.qypy (ar|opmn oflpcAercHf,r Tpsccu
[epeAaqlr aaHHux Me[ay 9itl), s{dcrrxBno peaJrflsyDqm napHBe asanuo -
ae crBxa t,ratlxt npoxgBoJrbHof, BTp-y.flsHol noacncref,Er (qr@peragpo-
BaHHH, odMcH) r{ ocHoBaHHyr Ha o'reparope noHcra Kpa"qaltmpo nyrx.

lielngaua aaxgux 13 nepaaaDqaf, 3M a npnxn aoqJm HawBaarct
c 0opMr{poB8n!, E e flapcAsDqpfi 3M rouyra$roxnopo coo6qeaxr. CrpJrk -
rlEa coo6qcHxa BKrDqac! cJj[e6H]D qacrb tl rercr coo6qcHxa. B cry-
rc6nlm qacrl sxoarr npxstaftx (cnoJrbaJ€Moro !*na o6i{cHa, Hco6xo.q[-
UGD qapcca x r,.q.

[har, nycrr Reo6roalr,ro flepcAalb rouu]maqxowror coodqeHxq xg
nepeAsDqci ull B nprHxuaDq!,D xpa"qaltsm nl,.Icr npr Bos[mHl[ orra-
sax 3!i r arrrl csagn. 0lHocrmuHun qlPac ncpBoratra,Ibno o[rpa,qcJra-

crci E nepcqq)qpt Oil r 6fipgprmr oe, [rcf,cc"Eo rparqahto( nlman
lcr.q,y rlcpaAarqr, x rexHxlr8rqpn 0 . Olrocrlcaraul qApcc E(oAt{r I
cJryre6HyD qacrb a(xlJEauaoHHopo coo6qeHnr x roAroqnpJlr?ca B rs-
qotr rpaHsxrHoi S{ no nyrn B flp1aHnriaDqm tan, uto6r tety1qrft o,-
HocnrenbHHfi alpec sa"[aBaJl Bce uHcnecrBo Rparrahrrx nJme, t{g
oro, rpaas["Ho[ 3Ll a nprrnrualem.

ilpr ;ralrtov BrfroJrHcHlc{ nFaBol rlpoll6)iJ4]rr Bu6op rpaH3rar{ot
S racae nporcxqlnrb conracno orHocrrarLx(xlr q4lecy r mEywor
coc?ornnn coce.qflrx 9 . A nrcnno: npr nocilmranrr E 3i iosqma-
nroHHoro coo6EHrf, nyaaBar npoqcrypa Ddrpaar Hal]paarcHrlc r rrpx -
Ha[.rcf,arFc xH(ficcrsy r?arlafi[n [yr.i tro npillnlqt 9tl.oEE[,qRo,
B6op Aor:ct xctroqarl orkalaaoac HetrpaBrcnxc nrx oria3elllD 0 .

Ecrn npn sror eyqeer4Er 6orcc q,rofr arBLpu"raa.q.!t Br6opa,
to a taqrcrE r?aH8xtBo, 0X aE6t4)rarci nlE[troqtriarbEo gf, c ncnr-
ucl Bar?]BRo[ - e rrcHDEror lncrfl nocry[rEEE cod$ r. UoAi{f,I!-
qrt o4HocBTa.llaHoro qE)cea Epr Stolr SaiDqaatct E xSEHaHm Ha cAr-
Hrqy qLHo[ rs cno roo[rAxHar.
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Eclr oee tanpaa.tel{rfi , rpr{:ra,rretaqlc MHo(acrBy Rpa?irirrrrx nv-
Tai Io npt{H Maoqeq C:i, 'rrnasr-'r- ro B[dop flpo;{sBoA{Tca cpoArr oc-
,asE[!t]frc 1 Hai]pasrcHl.l, r:ro caell? ,ranpy3tl.t. B erou c,r,y,rae,ccar rrac-
c-oflHlre, or:rpc[cJtmqcc TpaHsfi'rilro 3!,1 or nplnruanqe I .):'1,6 on biue A{a-
veapa clrcfeM8, nyTcEan nporlcaypa BH'lMcJrfiaI o,rHocr,(TcrbilHfi alu)cc sa-
HO80.

3 oitrcaaaou Hrrxa arnopflfuc ,10! - orrog{tcrbttu qqrc 3I1. rc-
do/HsDqeitr r:l.r'cByE npoqaal?lri ,'-.: - orHocirrcrbHNfi qqpcc npxHxMaE-
qcli 3)'1i rr - mnocllrejrbi{Hfi a:pcc npxHxMarqcil ?lil cnaocq,rclero 0l'l,
rlcrlonHr:-$rrlcil flyre Byb npolc[ypy; A - {{orecTEo HouepoB qeTupex Bbt-

r(oAHRx irflrpaMeHlfi !L{; n - v8o[ecTBo r{oMepoB Ebrxo!,Hro( sa,rpaaIeH{F,
npl{HaIue)iafl!ff (parqarrcMy nyrxi c - MHoiecTao SoMepoE o'lka3aB 6x
Bur(oaHrrx F:'tnpaare!flfii "9x/ > 0" o3Ha.{aeT, qTo Ha FtrlrHor nonl)c c

i{oMepoM il (T .e. i{s cevoh Dl,:, p€anx3\itqen nyrc Br/p flpoueqypy) nocrv-
irrrJr c {o$rvraufiot{Hoe coo6qeHle c npxsHal(oM ".q[4]tspeH(xpo saHHun 06 -
Med\ ";:,!h > Ori osHaqaeT I qTo .ta Bxoi,lofi rtorbc c HoMepoM Ii (b =

= i,i) rrccrvnwro KoMMyra(xcHHoe coo6uEHre c lrpl{gHaKoir "IuttepeH -
illrpoBahrllrn o6MeH".

Aar,oprru flotacxa tpa.r.qa Eero nyrr{ nplt Halrr{wrx o]kasoB

I. Ecar.r BXI > o , ro na 2. Ecan EXrr > c , r,orecrlr nol.r&-

3a Her", rorecrr{ Ar -= o r 'ro xITx Ha 6, xxare Ha 5, r.tu'.re xa 2.
2. iicna ycrroare (5) shnoagero, To B qr{cJrr{Tb A! no dppMyre

(4). r,rlrrr xa 5. rra.re ra 3.
3. Bvqrcnmt k no fiopMyre (6). Ec:rr k:i' , "o k := Ii-k,

slin(!:):= (-), rAfr Ha 4, r,rxar,e s6n(t):= (+), r[rr Ha 4.
,i. Buqnclurr Aor no (I)-(Iri)t AtJ:= sgD(k)Aorr r4rl ra 5.
i. Ecnr4 ts q Cr To x3 A\C BE6parb rD5@ HanpaareHle, E coo6-

qeH n c+opMxpoBarb "orra3" { nocrra?b coo6qeHle no BLdpntorouy Ha-
lprrareHna, rqrn ra 6i xHaqe xg B\BaE Bu6parb rn6oe HaapaBJreHxe,

B coo6qeFn[ c{optreoBarb "orxasa r€rn, MoAfl,}r{uflpoBarb A, (ecnl
9ro xri , To rri:= tij-sgrxri.1 ,ecar yrJ,To yri:=i'li-6{nyt'.1)
fl n@Jrat6 coo6qeHx€ IIo coorErcaBlm@xy BixolHory HanpaEJreHrfl],r{A-
rr na 6.

6. Koxeq.
lloAn@rqnposanxuf, aJrrropxr!,t, yrfllrrosDqtr npr au6ope HanpaBre-

Ht{f, CTeneHE Harpy8ax coceAl€l 0M, notr] rE6?cr 13 BHleorllcaHHoro Ao-
6aBr6Hr6y a n.5 rprlepra garp)meHH@Tn 3il (r.e. s#rpalb He Jrn6o6

HanpaMeHxe, e H8rrpa8leHxe l( HarMer€e 3 a n p y f e H H o tr Cl{.
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llpr aarruru oq'rasaEorc 0M rr nlHrfi cBEsH or r( a s ovc ..

T of, qfl BH n aJlropx" noncta rparqafueno nlrr ,[onieH H&coar{!r.

Eparcatxx, nyrb ,qo nprrHrxslqel Air, ecJu oH cy{ecrByer, r,rJll{ oa ro-
HerrHe Bpef,tr ofllEAeJrxlb, qTo HlrrEoro IIy"t{ He cj4ecr B]rer.

BuuersrclelIrul eJlropxrx eqe r€ rapaHrnpyer orEasoycrotrqtrBofi
pa6oau, Ho npx qe,qJ,rqo( ,qdlonr rre,tbHrr( AsficrBnm(, BHeceHH[rx ts He-
no, orragolrcroftflB@fb Aocrxraerct.

I{arlaa ,rpaxsrrran 0f ( sr&qar x npxtxxstrqJD) sarrorirrrnaet flo-
Mep arolHono (c roropono npmro coodpane ) HanpeBJreHxr. Hoxep ra-
rrpaBrexra (c qgpcor nepo1alqpf, 3ll tr Houepou coo6rpHxf, s xeI (.$o-
6E paarxqa?E pasHl* coo6qeHxf,, ompaBrolrHr€ oAHon oi'l) ) xpaHurcs E

CM go rex [opr noRa no HeMy r:e rrpolger a o6parnor HanpaBnenlx cho-
Ba ro 16 coo6qeltrl€.

Paccuolpr,.r pa6my a.[Foptrrm B cJryqaa, roraa xs (i+1)-, 3il
coo6EKxe E. r,aj,rocb s ia 3!l no roxy RarrpaBJreh-rm, Holrep ftoaopono

Sanorfi{Harr ant aaHHoro coo6qerorf,. IIpr sron Bo3Mdlto aBa cJl]Rar:
I) rrpt.rxrxaDqgf, AU te Aoc"xrHJEa (trpxsnax = "Her")i
2) fipxHxxaDqaf, 0M gocmrqna x aosE)aqp€rrc, no BaiAa]otoi.y

rparqafuexy flyrx AJt, eFo gaKpenr6Hxr x noIEAAw no r€t.y coo6lpHtrt
(npraxar = "ectr").

Paccrorplx cryuef, I. Ec:Ix coo6qexre rrepeaaercs o6parxo no ro-
f,y HanpaBroHxnr no rofopory flap€aaEaJrocb B (i+1)-o 3M, ro sro oo-
Haqaer i q?o 6 (i+1)-I 0 ace 4pynro BE(oAHr€ Hanpaulexrr yre
npocxorpeHu x oftasarrcr'rtr6o orrasamr[rr 1160 ryflrroa$o{. IIpn

oror Bc6 6rorrpoBam&t (re karo.rH cBrsr, no t(oropu!! coo6qprue npo-
[Jlo trar B npflr(x HanpaBreM[, raB r B o6Parsoll, droxrpymcf, .qnr
aahHono coodEpHrr) B (t+1)-n a[ Buxoar$E HanpaBremr pas6aorr -
poDH8grrrcf,. [Ipn nma[axrr coo6qexrr B t{ AM BarrpaBreHne,BeAyqee

B (i+1){ at, 6rorr{p1er c 
"ar, 

qro6n trpx B6ope Ha[paBJrc,rxr rg
1-[ 0U cHoBa r€ noirx rto ]rre ]IporEeBHouy pas xanpaaremo.TaBrx 06-
peSo[, orceftaDccr r]mxroBrt DrBx.

llpocualpuranre Eex BolrxmHtD( n}llefi Aocflraercf, Te , qro
flepe6[paef, a c e oclaEreci HaIII]aEJreHrr no ftp[repxmr: nPtrHq[-
JlerHoctr{ r rparqafueuy nyrrl ng i-f, B [IplrHxuaDqyD rl caeneHr Ha-
npJ er{Hocr[ coceanei 3ll.

Eclr qrcro ocraElrfic, n@lte 6roxxpoBrn HanpaBrenxd 8e 6oJtE0I6

eAi{Hr{qu, To rrpr{ I , comqAaDqax c Hor6polr r nepeaulpi oM,mo os-
Haqagr r qfo trpxrtrtlarEat 3il neloccrrrxa xs nepeaaDqefi,a npr i I r
npxHrrMar qgl 0M neqocrnrrra ns l-n 9ll r BosBpsqpeucr s (r-1)-+
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3ld, pas6aorrpoBaB flper,BapurenbHo B l-fi Bce 6rorrponaxrue Halpaa-
rienr.rf, u aa6lornpoBaB nJxrb lr3 ,'i-1)-f, 3M s i+ eM.

Ec.nu nueet Mecro cnyqaft I. ro Be4pefl.[fieu ralraJrbr, no Koropbm
ilonqflaer coo6qeHr{e B rarEyo rparcrtrn],rt 0M, r nepegaeu eoo6qgxue.
IIpn nepena,re coo6qerr,ra ace 6aorupoBarHtp Ha qpeua [o]rcra tr]mn Ha-
fipaBrren[s cxoea pas6aorlrpoBuBaltrc rl.

i'hax, npune,qennue Bune ,qononlpHrr, BxeceHrro a padory aJrl'o -
pflTMa, napaHTDrp),DT I(opperrHocT b aJlnopl{TMa IIoucKa
rpatuafruero riyru trpr HEurrqtan orxagoB, ilt TatrnM o6pasou, flpe$Iffien-
l{afi fiyreBan flpoqe,q]?a, peaJrrtg],rqAt [apnbre asarnrogeficrrrr Maurlr
norcilcteMLr, fiBJrfieccf, offiasoycrof,rrxBofi .

C soficr ea np€AnclxeHHolo €urnopr,rrua flolrcra nparuafiuror tr]r're [:
r) noanoe orcylrcrBre radnuq tr)ireBm( dynraUfi (eroaororr ryryrgt

mo, cpaBH€Hlfi c [2] nopflra o(loeru) 6rr)i
2) nar,,rmr, rpe6yeuar I,xr{ noJIF a.qpeca >, ca@wnn, B

4rogrN,hog.rE' paa r€Hure rpedyeuofi a D(z,n),.t\rygefuryn Lzh
3) sosuor(aocrb oflpeA,errenr,rr aJrbr€pHarrarfu-oyreil n cnyrrae oe-

sasoa Ol,i n auxril cBrgr{;
4) eosuo[Hocrb al{axrrarlfir,r E pacrlrEflerenltD Haqpysfir{ MaEir{H cr{-

cteMH.

$3 " Tpancarrlfi oHHb€ q,,,rgdxcllnqiuoHHo-.qilf,Jrrlqecrxe odMeHH

Tpanerrquorrble Dr {pancnrqi{orrxo{rrurxqecrr,re odueru [9 ] cocraa-
rrm? 6ollbrlylo qacrb lrcr[Marursnrx odr,cnog a BC c flporpaMMr,rplpuofi'
rtpyrtypoft . Cyqecra)rDq{e ynxBepcaJrbmE a.qFopr{nun [2, t0 ] rpe$r6e-
HH Ers rrpoxaBsrbuto( rpa$oe cBssefi BC u uoryr 6urr npruerenu Wfl
D;-rpa{oB, Ho npla groM Hr,[Ker He J flstrBaD,rca caoficrrsa fiocJtefr:q{iry'?
{aarogapr KCrDopblM BoBMof,Ho rro;r3npHrrs 6olee sfferrrBHu( ajrrqrrriros.

B riacro.*qefi pa6me paccuarpltBaercs opraxxsarlrrf, rllaHcJrrrlr[oH -
ilux H rpsHgrrf,luronHo-qxrJrxqeernx oduenos Ba flo[crcrexax, r,pa{ cna-
oi{ r{orqpu( coB[q4€rer c rpafioar cargn acefl grcreuH, rrpn rrpe.$ronor€-
rra:r a6colnrHofi xq4erxocrr Beex 01,{ r,r lunnfi cBsg}r r{e4y Hr{rff.

Ilepaaa sqnaqa cocror,l B cn€g1Dqpu: rpe6yercr opFaHxBoBaEb rre-
pe,4atry rcouMy'paquogHono coo6ryrmg Ha rp6ofi 3M crcreru no Bce oc-
rsJlbgr,r€, (rpanc.nagorcrufi o6uex) n/@'fr orr rs6exam riepefl,aq trs6u -
ToqHm( ronnfi co,o6qenxl. Iloc,reAr{ee rpe6oaaxre BHgBaHo reur nro,6u
MrHr,rur,lBrdpoBarb Harpysry Ha cer[. BosMmHoE peueHne etof aqgaral aa-
rJrrowreTcE B ci[eAJm[pu:

11 nocrpoxrb Ha crcreue to!-rfafie) norpuBaDqee [epeBo [II] c
xopHeM r nepegaDqeft 3l'l;
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:

I

2) nepeaasarr xo-
Ilt{ rof,MyTaqxoHHotlo co-
odqgHra rorbfto no Ha-
rrpaBJreHHnx pe6pa{ groPo

Aepe Ba.

ftrs o !-r'parna i33 ;
4,5), nao6paxexuono aa
pr.rc. I,6, xa prc. 2 r 3

nFEqcTaBIeHU rlBa r,ts

BO3XGSIIX nOrpUEeDq.Ita

.qepeBbeB (cnaalntnor lr-
rumnr). Ctlraraun yra-
3eB nopEAotr nonsreHt{f,
HoBho( pe6€p nor<pirmqe-
ro AepeBa ( rao6parexu
IlJfimtrpor) npx yEenx€-
Hrlr{ N E o6Jracrr onrr-
*arbBocrx orcarua (N;
4,5).

Arnopmr opnaaxsa-
qxx rpaHcJtf,Ir{orutoro 06-
mHa paccuo"pxr Ha rrpx-
raepe [epeBa, x8o6p8f,€H-
xoro aa pnc.2,rar 6oree
nPocTono.

llpeg apnre.rru* no-
tcHeHxf,.

"BXl >0" oslia,Iaa?,
tao na r[(qnHo[ nonDc

c rorepox 0 (1.e. lrg
caxo Otl, poarxsl@pft
nyleB),! npqoalpy) tro-
cTJmxro r(o yrar4.toHHe

coo6qeE{e. roropoe }€-
o6rq[rro flepelarE Bcelr
ocrarbr:Lr 9il crcreru.

,'BXi> 0" (1 c ( I,
2,3,4)) oanaqsr,qro aa
E(q[Eoi nomc c Hrapot

'1

I

6

{
t

Prc.2

I
I

I
I

I
I

I
I

I
I

I

t
I

t I

t
I

t
3Ptc
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t rr9 coc€AHe Dil nocrlnr:ro Eoor1maryIorxoe coo6qo o' roropoe He -
o6xo1truo npxHirb AaHHon a (ntaam a B[D(, ) r nepaAarE l(onflr ero
a re Oii (noclara s BEG ,r € :I,2,3,4)), toaopue odpoAeJtrDoc, ny-
reBo, npoqoAypor.

(Bxi - BDQ ) oaHaqae!, ,rlo nspaoo coo6lFHre c fioaxoro no-
rIlca 1 nepecuttae{'cf, I Brfiq,qHofi nonDc J.

Ira onpegeaernna HoMepoB Bu(o,qHHx nomcoB t{ flpr Hsodrqafl@?x
flepecB,rRx ronxi coo6EeHxs aJrroprrx rpaHc,rf,IroHHono odr€Ha @prB -
pyer B cnpe6Hoi qacrn r(our{yrarlromroro coo6qpmf, napalrrpu E, u,
Y) , nAe: B € (od') - crEr(Mn psccmrHxf, 0ll, xcnorHfiEtr nyr€-
Bl,r npoue.qypy, or nopo[aDqefi 0 i u € (ol) mpeAenf,gr t{xcng H8-
npaBr€r tr (ogao gra u = 0 f,.qBa,q.ln u = I), no rorop$r gM. rcnot-
Hmqaa flyreByr [porleAypy, ItepeAa6r Eorrxx coo6qgHfif,i v € (0,d'+1]
mpoleJrser nPx R= a'-1 : H)mna Aa,rB€rtuaa nepo,laqa rmxr coo6qg-
rrr (v>o) ran xe npna (v = o).

llpr rauenexrr tr I o6nacrx oo?ruaJrbHocrr 6trleu parrrrrarb .qBa
erJrtrar:

2rr-1< tr < 2r'?+2r+1 ,

2L':+21+1!n3212+41+3

o)

( ?')

Comxtcraexxo Eurlrcrf,ax 6=N-(2r'z-1) rur cay.rar (7) r 6=N -
- (2rt+2r+1) rIE cnlnuls (?'1.llo sxauexro 6 Btlld{crier B o6olc cry-.
qafi 6r x 6r:6crx 63 I+1 , "o 

61:=5, 62:= O r r8ar|3 tti:=1+1 ,
6r:= 6 - 6r . tlrcro 61 (6.) osxa,raal roJrtlrtc?Bo pedop noftprr8aDe-
ro .qepoaa, xreDl[axca ,qra aanroro Il Ba nocroAr€r aprrce s I (IlI)

raqAllaflre (cr. prc. 6,a). Ilyrcaae [poqsnypa B nolrAeet aU 6op-
qlyer E coo6qernfi tra 61 r 6. napaFTp t .

Taur o6paaor 3ll, rcnonrr6l nFoBJ,D npqoAlrpyr npx rrpxHs -
lxr coo6qgHxa, Ilp([e,qnero B-i1'-1 traFoB or nepeAaDqef, Oli, rm*a
coo66ma ncpoqa€?cfi, ecrr otra tro6roArra. It ecrr a 3[l Eororo co-
odqexre, npoeppee R=d. raroB ot nop€Aarllat. to ero reo6rogrro
upxHf,tb r raf, ratr oxo rlepB[f, pas ndrq[,aer a ga,nrlm 3!1. .[pflcrua ne-
poAaqafl 0ll npr rpalrorgrorror dnm r 3ll, rcnorx4e[ rpaHc.lr -
uxoralun o6xoH, oapraDr coo"E."c"8.HHo 6rof,-cxeraE, npe.qcraD glot[E
xalnc.4r5.

Bropae salatra cocloir B creA!,!q€r: q)reflraogerb rrep€.qaqy
rmyraqxoHBrtr coo6q6xxn xa ra,qol 0ll crcreru ao Bc€ @rarbflrr
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BXI>O

Br:=o i ur:=1

6r ( 6r)
:n

ae!

VL:=ur-1

vh:=o

Brr. 6lx 1(3)

Vr :=o

Vk:=1
HOT

( 6a) =0?

Vk:=Vx-1

nrl r eI 2(a)

AA

( rpaxcanqronuo-urKrtrqecKtlrr
o6mx) u npl oroM [36e[aTb
nepe[aq }lg6rmo,{HDD( r(o(Ir{fi

coo6qeHr.r fi .
Hme npe4ranaerca o,nra

}lA BOSrOfflr{X AJrrOpr{TUOB

f paHcrlf,tluoHio-[l1n xqecIono
o6ri€tta, ocxorraaxuf, na rjB-
oella,tfieHHoM aJlFopr{Tfre

TpaHcnsrt{oHfl to o6MeHa.

Tpaucr arlloatro-rlrxaave-
ctrf, o6McH lrsccMa,tpxBaercn
AAtr CynePiIOUt{ltUq tpallcJltr -
IIIoHHb0( c6lrcHor,r rrrlil(,JiHell-

HBx Ar,r ra4rroii iil r,l,l -
creuu. iluxt4 Ha 'I p&rcJrr -
unoHHo-rtr,txJx,lecriril n6ueu

npoxcxoaxr a ftar(Iloi cM

HeSeBICrilO OT Apyrfix nO

rcpe EosHl,lrtlo*Hufi ltoM-
utma!tuoriHol'! coo6r{eHxa. B

pe3ynlra'[e ra4qrirr '.il'l rre -
pe.u,acT t,ceu ocTaltbt{r,tr cl,
cBoL .qaxxu, 6eg ail6ru'oqru(
nepelart ( ra(oEo (:DorcTBo

npeffofieHlloro TFa.(rJt flllIoH-
nono o6t€tla) i{ ilo.r!Jrq!{'l' J(aH-
Hrc or Bcex Oil, rro tiop4gox
noJryqeHx,t c.I llx A:iHHio( t€
6yr,er oflpele[eH. BxJtrr.€xre

B COO6&Iore qqpeca [lepeAaD-
upl 31tr lnrir qacrlqHo pe[a-
er npo6re y, noc[arrbny
qpt{xqalltca yrop{[oqr,{Balb
coo6qeHra a uprraxuarqo< 31,1.

hc.4 Br.qeu ylopilio,€H -
Hocrb I cal. [porlecc o6pa-

6orru fl]meBon nporc!,ypofi coo6flFHxfir nocr],nanqrx Ha BxoAH e troJrb-
ca.

Aa
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BXi>O

sxl a B,lX!

Rk:=Rc+l

R=d'?

Vq=O?

EOt

A8R=d'-1?

vl : =vc

H€T

Uc=o?
Bx1 r Et]. (i+2)

BxI. dKl+3)
E6|I

fc=o ?

It6t

Tc> B?

f,at

vk 3=oR=<1'-1?

I(ofioq

Pl{c.5. trenorB{R 3ll, {ctrorHf,o[efi rp€Hcnflq[oEflEfi odroH.



ttJga rreIEAAratE, ltJrn Hoxgpa Buxq[Hu( HarrpaBrerxi Ara n@ty -
nrrmr,o coo6qcrfir, onpeqerrsr arnopxr{ TpaxcrfitroHHoro o6!GHa.

flocleaoratersgocrt nprela c uqlrur HanpaBreHxi f, o6pa6o ,
nocrynxElrfi coo6eHrtr lrr arpopxnra 

"peRcr 
ltoHHoro o6noHa sqAa-

ercf, cJreAllD4nal npa Jrixr:
I) flepBmr o6pa6orarE coo6@rfle, nocryuanee xa BXf ;
2) 1:= 1i
3) o6pa6o$$ rn(1) coodq€Hr,, nocrlmtrmru ra BX'l;
4) 1:= 1+1 i ecrr i >2! , "o 1:= 1 , nepf,rn xa 3.
Oynngn rg(1) gatraer totcro coo6qelmr, np@e!trn pacc?of,rf,o

R o? nepemD{p, 9ll po Otil, rcrrclrHrDqsi n],neB]D npdreqwy,x rocry-
nrrnrt xa BXl.

&n e eITE lrr accx r <Il !a(i) = n .

Irr a=a. r 6r(6r) =1+1
rR(z) (rB(,1)) = 6r (6i) -1,

rB(1) (rn(3)).t

Arr p. 4. r 6. (6r)<Ltr
!B(2) (re({)) = o,( 6.) ,

1 r cryqe, ( 7),
1 ! cry.r.. (7r) .

r-n ! cryro. ( ?),

o B cryu (?r).rr{r) trrts)).{

&raraxra !"(t) craaormor aaurrnrr aclr paccroqlcrt ,q6pcEo
croia i ltr lslaBo nyrcrr no io?qrr B rrPor8BotBr{rD I crcreru
( oxa cootarcra5e" ncH"parLnorlr mle)a?y poda) craraorcr (nePe -
lamen) coo6qa i lr! oqratrnu 3I orctgnr. 9ro,qcParo iro6Puexo
ra prc. 6,a, , not!^r!a"cr ret cynaFtoarqrt nyrcir trpcon III co-
o6qrnor B ucrrparrrF 0 poda rc ;.rlol 0I po6a no coo"Brc" -
Brrqa.y e, [cDcBy rataaaqr rlo6paDnrort ra pro.2. Ily nrpna r-
Bf,t coorEacrByD? F6pd [cFa croiai norlrtrFlrcr qpt raErDrnr
qrcre tr B odrsc?r @"rsrlRoe"r, a cqEritl aatrro! E€ctetrostont -
Hoc?l noarrexri r"E pa6cp. fl1n aror Bce aI crcrcxu olrocmomro
npxHrll8e[ oteauBorcE pas6x"r Ba 4 odracr, coors[crBrlqe f,a-
riererr no iofopor coo6larrr ,s rrx trocrynrDr r Eprofireqp AI.no-
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I paJqoi nocllmreHri co-
o6@Hxft oa 3M, xaxo-
A4rXCf Ha qIIHaltOBOM

paccfoar$[r yl(asaH
qxfipallll Ea prc. 6,6.
IIp, R € i. d'-1 Ha

rar.qufi Raharr IIpn}!{-
M8D@n AM rlocrJmaoT
B coodqen{, or 9M.

IlpnHqIJl€feqo( cooa-
BTCT4D@fi O6raCTr.
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r 6r fl 6. ne prc.2.
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crlmxmrr xa D(t r4rn
I . 4 x R = d..

B olrr.rre o!
rfl*pcaibHr* atro-
prmoa [2] B nplngo-
,etIu[ amopllTr,ax
lpaHct rqroHHro( n lpaH-
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M. Arroprrrnr pgroH trypaqf,r Buu{crnrerlnHx crcrau

llccregoaanxrc a [5] cooiclaa onrruarbarx D:rFpaOoB nogBo -
JrrDT npocrurir cn@o6d{ npoxgBoAmb nepe4[repaqm oil r neleroo4aa-
uo ro( cBrgef, e BC npr napa,qaanrx {rcJra 0 u corpanennr ortrr-
rarBHocrr crpFtryp6r €e eBf,gefi. B BC, nocqlerc+u Ha ocHo* D;-
npa,ioB, o6€cnewB6lcr npearrcrBHHocrb [ponpa!finono o6ecneeto{t
trpr t,tglrengfir Ercra 91tr. Bce npeg.ranaertr a fI3 alnopmnu rmxxa -
mrHmo( odreHoB llon]lT 6mb l,earrgo8aHu npn ,n6oM tr . Tamn o6pasor,
*916 3M a cxc?eire oraa[rEa6lca o.qxrrcrBemfttu napenerporrt Ba roro -
pul JtorrHo HacrparBarbcf, rpor?struHoe o6ocner*nf,e.

B [5] npraoqmca oqexrx rco6xonruo risrax*r.olo (nporpaunro r
armaparno) (,rcra crmei npr parbn4nrypatrrn crc?eru, ErBBaroron lls-
l€r€Hxeu qrcra 9M, c yenoareu corpar€Hnr omrygrbx@lr{ clpyntltpd
cBrceft. IIoa amapafnurr xgr{gneHner tronrrraerca ttepaceaxrlaHIre cBa-
snr e rrq[ rporparMHrD, xslleHeHneu - sar€Ha ,ltGrllr dpe3yDqpfi B 186-
ffine o6pas},DqE, coo"Erc?Bl/DEI AAHHofi cBEsx.

Hrre paccuorpenu ttoHr(pcrnrp arrqrxruu nepecapotrr Mareocrpyf,-
r!4l npr noAtlr.trnrr r BC, cocto@t rs r 9il, (f,+1)-, 9M.Arroprt-
l{u cfropir]rf,xpoBaHu B repurHax reopnx npa4oB.

Byqeu cwrlalr f, ctr , ecrx 21r-( strs 2lt+41+2 , tr [ crt ,
ecnn 21'+4r+1strs 21r+41€ , rAe 1 - tD6oe HaryparrHos rflcro.
llepanl rrmepaan se,qa€t o6racrb 3HaqeHri tr, npt{ roropto( Bo3MdiHa

flepecrpotrra drrxreJr6Horro D;-Aa4a (ri I, r+1] B m,rr arBHUf, D:-
npao tf,d i 1, rd). yrasaHHyr nepecrponny ocyscrBrf,er a.rropmr I.
Bropoi rrmepaa^r rqla€T o6racfb gxatteHrt tr , Ilprl to?oprfi BogrfiHa
n€pecrpoifta oflrr{ira.lbHoro D;-rpada (ri 1,L+1} I aItmraJrDHHn D: -
I?86 (r+r, i l+1' 1+2), 1.e. nepexo[ R oll"xuerBHolry omcaHm ror'o
fie Br,4a, Eo c y*rrrprrtod{ Ha e.qflHnqy o6pes],Dqi[tl. .4axr5m nepecr-
pofitty ocy@ca f,at anloprmr II.

nycrE o<t sn - Ho[ep I npicBarE8ef,Hn noBofi EeplnHe.
Arropntn I

I. Atr Bcex;e-4-1 terart: J:= J+1 . (llepexyrepaqrn epra
MGHo ng6exalb npr i=Il.)

2.,lhn scex J€[1-r,i-1] ra j <[i+1,1+f] .q,erarb: Hallpesre-
Rnrrl cBi3r no o6pa3],Dqrx coorFTcrBHHo r' -l fip]lcBoxtr [porpstru-
Ho sHarBHrF o6pasyrqix r+1, -(l+1).

3. Ane acex I e [r+1, r+1] EeJrarb: ,rrrnlrD cBiax 15, ;-(r+2))
rrcpeceArrxrL e ,uilxD (j,i-1). .[Jrr BelExHu i= i+(1+1) rrHro cBr-
sr (J, J-(r+2)) nepocoe,qrnx"b a mxrn (J, J-(ra))
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4. Ils eprnu t mcrporr16 AH, HoBtE ttlHl{I{ cBf,gtl: (1J'-1) x
(i, i-(1+1) ) .

lE0IEMA4.Arr llqrr a:rnoprru I saAaer
npeo6pasoBaHx6 D:-Fp aOa (Ii 1,1+1)' B D:-
np80 (r+1i t, 1+11 . Ipr oror. r cBrseI
rs eHnDrci npoPPaMirHor 1+1 cBtaeI
n e p e c o e ,q l.l H i o r c t x ,[Be HoBug cBtsl{
nprco€alrHrDrcr.

t-,t 7

I

I

r-( r.- r

,.-2
r-r)

I

t-( r+r r+r)

prc. 7

AoltAgAltsllECTBo. Ha prc.? rso@areH olBFr€Hr D:-rpa@ (tri 1,
I+1) Ilocrc EHrIoJrr{eHln rrapBorlo uam arnopnrxa. [IFflmrpHol rxHl.lefi
rso6pareHu Jrtrr rr cBaar, yqacrE]r!rye ao 2 uart aJrropxrua. Cnaonofi
,xHte o6osHettHH lxlmr cBr3r{, roloprp tlqaJrerar nepecoearr€Brm no
uany 3. Teqrrn 6yr,et ,qora3aHa, ecJrr floctre $nolrteHri uaFoB 2-4
Bce Eplxlru c Horopard{ or 1-( L+r,) qo r+(r+1) no{porlieiry 6ylJrr
cBraatu fiHxmo{ caesn c o6paslmrgrrror tI, t(I+1) r rar rar @rarb-
HtE BepmrHU D!-rI}a{a B llepec"porre He ytracTB]ms r{ @taDrcf, nexs-
u6HBf,rxt{ rl@r€ pa6orn 8Jnopx la. Jluxnr csagr c odpag]Dqrrx 1, -1,
coetrxHf,oqle Lo BElrofi€Hl{r uana I rgrxna L-r [ 1+1-r, r€ Er!.],
lt@rle BHnoIHeHTA eFo cBtsHBaRl J|IO ElEnEtI 1-! X I+(l+1,)-!, ! €

€ [1.r], qro coorBrcrEy"? cBrsrt no o6pasyDqxr 1+1, -(rd). alo
rsxenenre 1 odpas1m@( rrpoFpaxuo lBrrrllra"cr ugror 2. flocre air-
nom€rui mara 3 sepsxHH c ltorspe n I < [r+l,r+r] cBtsaHH o6paslm-
q(lo{ 1, -t c BprrxHArx J e[r,r-11-111 , a EpmrHa 1c Eep -
mHon l+(r+1) o6pas!,rqs, 1+1 . 3al€rxr., qro y EDoriH xs [1t1,r+rl x [in1 ,1-(1{) ] yxe ecrr norHul Ha6op odpas}mq.rr tt,t(r+1),
a y BeprxHrr t ec?b o6pasJDq[e 1 x (rr1). llepeceAxnaercr Eeno
1+1 rrnrr gusx. Tenepr y *porr 1-(L1) r i-l olcy'rcrBllur co-
orETcrEHHo o6paslonF6 r+1 r 1, a y EprHH 1 oocyrcrDyDc o6pa-
synq{e -(1+1) x -1. ll@re flo reHrr uara 4 *e o6pas},Dq{e ore-
aBaemcr Ee Rcre.r.e. nocrpoeH D:-Fpa6 (x+1i 1,1+1). TeopeMe
goEaaaHl.
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Tarrx dpasou, s 89, nocrpoernrr* Ha gcfioE D:-rpatoD, IIpn na-
parsrgaxxtr 0ll aogxotrxo qenot rc6orrDool n€pecrpo0rr nepexqAlal cho-
Da E qrrurralttHof, crpyltrype c torr re napalrtpxttcttrx onncanreu.Ha-
trpnuep, !.JrE BC c ,rrc.lor 0U noprgra I00 rrprr noAr.D€Hrr HoBo, Ot
'7 cater-fi r€o6xoqruo nepecoaAr{Hrrb, 6 nepcmexorarr r 2 uocrporlr
3aHOBO.

Allopnmr II
I. &momxn uan I aanopmua I.
2. Burorrmr uan 2 arnoprlm I.
3.,[aa ecex J €t1-(r+1),1-1] ir J €[i+1 , i+(ld)] AeralB:

HanpaBrenrru cBrsx no o6pagJ,Dqnr coolBercrrxHo r+1, -(r+1) rpx-
cscmB npoFpanmro sHa€ r o6pssyDqoa l+2, -(1+2).

4. .!,ni Ecex J e [r+1, r-(1+2)] JrxHno cBrar (j,j+r) nepecoe-

ar{Hrri E .[r{tro (J, J+r+2). fua acprxxu i= i-(1+1) rxrttr cofisx
(j,j+r) nepecocnrxrrb E JrxHrD (J,l+1+1).

5. Irre aefnrxu i nocrpofllD AEre roBtt Jurxnx cBrar: (1,i.+r+1)'
r (r, r*r+2).

TE0FELAS.Aae rcw. aaroprru II saaa€r
npeo6pasoBanne D:- ! p a 0 a {Ni r, r+1 } B

D!-rpa0 $+1i 1+1, r+2 ). I1 pr srou 2I+ 1 cBs-
seI nsueHrDtci nponpau H o' N-l cBs
gefi n s p r c o e .i n H a o ! c E rl aBe HoBE€
c Btari npxc ocarHaD?ct.

A0KA3ATE,ILCTBO. Amqrmu ocHoBaB Ha ro , qro6u npr BtrDcnxx
a oi-Aao BoEo, BPorHH c Hoirapor i x coorErcfElmsr mpoEyi.cpo-
BeHf,X BpiH CO(paHmE, r,qa ircno; o6p8syDq,! 1+1 , a o6parllDelD
1 sar,GHmr Ha 1+2 . Teopcra 6y[6t AdtelaBa ' eclr E@trc Btrlofi€ -
Ena Bapoa I-5 s,motnrxa II rarlar rB N+1 E@ 6ylc! nari o6pa-
spqc t(1+1), r(i+z).

lloclc asroltrmn Earla 4 y Bcex Bolnrx J € [t{.r, ri-(l+z) ] no-
f,lrrarci rtrflr cEf,Sx c o6pas!m&[ l+? (mcro 1 ). y lccx J € [1 +

+ 1+(1+2) ,qrtror8r'rrcr rf,Brr cBrar c o6parlD&t -(1+2). 36rrtm,
q?o y rprinu c RorGp('. t florBttlcr odpasyutr -(l+2). Tanx d-
plsorr I Eoar tfrH c Eor.cpaxr J e [l+r+3. l-(r+2)] ccll o6Da-

srDBa 1+2 r -(r+2). 06paspqc Ll , -(r+1) y 3!rr Bt[rH ra r.-
HrDrcr ltpn padorc artoPrra.

0claarcn paccxotpatb
-(1+1) , r+(1+2) l.

c Hoopatrr i! xErapBara [r -

ifr5]



X epornu i=1-(r+1) ecrb Bce ttrbpe o6p8slm4{o: ecrb -(1+2) '
o6pagyDqas 1+1 [porpaMMHo tlsMeH racb B i+2 nocre mana 3, o6paslno-

qafi 1 nepecoe.qlrxxrecE B 1+1' o6pa3yrqla0 -(1+1) aJroprr[ He Me-

Hf,er, npfi otoM IIpr{ nepecoe,[I.tr€Hrr JIrHW cBR3t{ I B 1+1 y EtrtrlnHu

c }tot,repoM i [ofiBrrerca odpasyoqaa -(:.+1).
llocae I-3 naros y Bcex BeFot{H c HoMepaMn j< [i-1i+1] odps-

gvDqa8 r saMeHflercs [poFpaMMHo Ha ld, a o6pagyDqar r+1 - m l+2
r,r nocJre flara 4 rtofarfierca o6pasp@f, -(r+z). 06pasyoqaa -(r+1)
He MeHsracbr r.e. y Be$[lrH rs rHrepBara [l-I,i+l] e6tE BCe O6pa-

syDryre.
Coorrelcrsenro y EeprnH c HouepaM J €t1+1, t+r] nocne I-3

uaroB o6pasyDqea -l sar.cHf,ercq flpoppam{Ho Ha -(1+1)' o6pas},D -
qaa -(1+1) - na -(t+2), tr Blrecro l nof,BJrs€rci o6pasyDqa, r+2 .
06paaynuaa r+1 He MeHfirracb, T.e. y Beloxn trs lmepBara [i+1,
i+I] ecrE Ece o6pa3l,Dqxe nocre I-4 ryanos.

Oclanocr nocrporlb y EpExHH J=i+L+1 odpasynqao -(1+1), y
EpExHd i=i+1+2 o6pasynqJro -(r+2), y BepmrEE i .qne o6pasl&We
1+1, I+2 , qro I,t Bgrlorgaercs na oare 5 aJlFopxrua. Teolnua qorasa-
Ha.

3aran.rexre

B ra,recrae pparioB cBftefi BC c npor.pawnpyeMofi crpyftTypon
paccuorpeH tJlacc onrlMaJlbHl!( AnooaHro&D( crpyKly? p8MepHocfl{
4aa. Caoicrao peryJrf,phocrfl AaHHlo( crpyrTyp noaao:rier penarb atcr-
peMaJr[nym s8,qaqy norcfta n]mrf Ha rp&IE cBf36fi aHarfiT[qecrfi a axHa-
MrRe BrFll,rcJn{TeJrbHorro [poqecca. Iloaytrerarui E crarEe SJrroprtM nonc-
fia Kparra ur{x []men E o[Jlt{q,re oc c]lqecfBJmq,fx yHxEpcllJlbHHx aJlro-
prTMoE t€ rpe6yef IIaMflx no!, ra6rt{tr6r nyTeBra[ tJlllrqxn, noaBoJlFer
oIIpeAeJrmE aJI;repHasxBHlF rryrfi B cnyqae omagos 3M x rItrnxn caf,slr,
aeef BogMolttHocTb yqrTEBaIb pacnpelerreH[e HeI?]lBrx i{8axH crcIeM}l
fipn noxcfte rparqeforrx u1mef,. ficnorrsoaanre o{Hocrir€nbHoft q[pece -
qnn fi npr.t pac€Te rparqahrrx nyrel [aer rarcfte J&{eaHlenxe nar.f,T!{,
rpe6ye'.'ron .q,r nor.n aqpeca B coo6qeHxr, no cpaBt€Hr.rD c D( z ,D) -q[-
pecalren, rcnorbsleuon B JrHxBepcaJrbxE[ amop[Tuax.

CBonc?Bo penyrf,pnocrx paccirarpraaer!ff crpJnmyp ncnortgl,ercf,
B npe,qnorenHo B cIaTBe opFaHr3a[[r{ tparrcIrqroHHrfi tl TpaHcJIf,Ir{oH-
Ho{tt{tt riqecRra( o6rcnoa.B IIoJIy€H}nD( rJtnopmuor o6rGHoB tG xcnor6-
symrca aAlxlca rrepeqaory{x Otil n la6anu tpancrfitxoro{Er r_ilnrrqri.
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B BC, noc,r.poexru aa @HoEr paccuorpeHnoro Eracca onr!{MaJrb-
mr 4rodarnoBtlr crpyrrlT, BosMfiHo cqpaHeHllc npnro{rorH@rfi x
Aarrrorry Eraccy crp1rrryp npx rsrraHerrtr trrcm 0ll. B Hacro@f, pe6o-
re npe[rofieHu arroprruH ponor*tsrl4auxx,flos8or'0qte llpocr[r, cnoco-
6ou nporsrqgrlu nepec:ponry crcreuu npr.r rapaq{Banxx rs{cra 9M x
co(parpHxrf onrmiariH@rn eryyrrypH ee cBf,se[.
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