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AJtroE{lr n6TF0EHI{R XHorBtB IoCtr{ItOrD( IAHO{FoBAHI{n

.qln AHIJMSI CBorcf,B CEIEfi IIEITIi

T.H.Eornosa

Cerr lleqx e,!o adclparmaa rolenb, mo6pamqae nor[enne
errcr\eu B TepErHa( "yclome-co6rfna'. $la uogear llprneHrfrcE AJrf,
onroarx, clrmrbx crc?er pasHon lqlrpo[H ( srnaromreabHm lrpd1eceu,
Eponpelrxr rftHorrorllrecmie npo[pecHr groHoxr{rtcne r 6nororvqe-
crcre cxglcxu n t.n.) [I-5r8] lr trosBorre? xccJreAoBaab pa6orocno -
CdHoCrb rrnfq)]relof, Ct,tc?erg, paqiOHa,IbHOC?b eO Qytrnp6rxpo Ballll fi t
a larl:€ Bosr.otrrocrb AoclllreHf,f, B npoqecce pagB{fxE oq)eA€JreHHu
coctodsf,. [Ipr stou ua nepatil ruraH Brflmraprcfi aqgaqx anarlae .ra-

nm cnoficta catr lleqln, mE ,flEoc.rb, olpaHx(EHnocrb, .qetepuruoeo-
BalftroclrE, [ogrrllrrocrb uapmpoBaHxl r r.g.

llmro arqe.ntt?b ABe nop(q[a r peEeHxD yrasar{Hril npo6ler. IIep-
BErn coctc{T B r{coIeAoBaHxH orAe.[brrfi cBoncrB no crp]4e!]pe @'!lt, B

to Epeufir E8r Bropofi ocHoBuleetcn Ha anaJrre AxHarxrcr Ql6qrorn -
poBaHIlf,.

B naoo4ee Epelrfr E pan&nt nepnono Eog:coAa npeAJrmexu arno-
ptrr aHarMsa Ba rrpaE{rbHoclb cetef, torbf,o llrfi roacca @letr cBo6oA-
nono adqla [4], arnopnrr yrpqeHxr nerognofl cemr [5], a rartre
pa,4a6 olano coo" Bre[ BJrqee fiporparflHe o6e cnetrxre [617 ]. 0lrraro
ecrr eo?b lht?r, Eor3r6mraf, B ltsyJrblarc peglrrq3n ndognolrre aa-
Jrmrcn celrn cao6qgnono ar6qla, so crplttcryprruf, ana.nng ee cBoicrB
npoBoAntb Herbaf,.

llecnoapn na 6oau1o Eutn{clr?e,tbH}D otorfloctb, mq)on nogl(o[
npoAcreBf,re! rHrolroc no clre[]m6r rpnqrHar. Bo-nqlau<1 oH nosBo -
,rF? mnEr?b Eoa oclroErrr csolcrsa ceffi. Bo-strgpur cr npaBorepeH
grn m6ono rrracca carel lleqx. B-rpetux, c{ npegocfaBrrrp[ ur{po-
E{e Bogrorrocrr,r Arf, grarno{rrrr{ ( strfiBrlemrn HeoltpaHxttnHE( nogt.tqttR,
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He,ErBblx nepexoAoB r r.E.r. Bce eto B€c?e BSmoe o6ycaoannaer ue-
o6xo4xuocru paapa6orm eltnoprruoB tr npolpafi nocrpoenrn lrnfieerBa
AocrrmMbD( uaprc{poBa}ri{fi o6o6qenxofr cem [Ierpn.

B crarre rpeAJraraerca turnopntr E,rnqeBorro nepe6opa. pa,spa6a-
tuaaeunil B paure( BTopono noAxola. B ocnoe urrqprrlua rers{r nepe-
6op a onpegenerHou nqpqlne nocre[oBareJrbHocrefi cpa6aruaanuil n no-
erpeHxe llopo!!,si{rD( }rMt'l MapMpoBaHnfi.

I. fba{ AocrrrrMn( uapupoBanr{fi x eno cBoficrBa

Har6oaee Erpom{u E raccorrr cercfi Ilequ fiBrrf,o.lcfi o6o6qennre ce-
rl{. 06o6qet{HaE cerb Ilerpr c- aro nrnepre
c . ( [rE, . rF, 3), rAe n = (p.] - ro{mectBo oJreMeH,[oBrHagHBae-

Mto( flognqnflur, E = tt.] - iorffccrBo gJreMeHToB, HaI]ErEtnMED( nepe-
xoAaun, . q ([rE) u (rin) - ommeHrs Meirr,y aJremeHraur pasHbD( rr,r-
[oB, P = (r(t,o)] - natpnqa cJreAoBaHnfi, g = (B(t,e)] - uarpnua
npeAErecrBoBaHilR.

0tretnlrr, trlo '", o6osxaqeet rmorectBo mo[HbD( nognqHf, E

.[epexoAy tJ , t' - nrorectBo BEfioAHb[ nostrqrrn R nepexo[y tr.Atra-
JIOMIIHO n'a - mrorecrBo Bbo(oIIHhD( IlepexoloB It IIO3XII]!r p., 'pa - uHO-

reslBo fioAHrD( nepexogoB K nosrr+It{ p,. ifuoremBo etrpor B rrarlu -
q&( F x B cootBersrBye! ullofcctBy nepexo[oB !, rHoilecrBo moa6-
rloB - MrrilecTBy nosrqxfi fl , npnueu:

F(t,,p.) = t
B, eerx pr € tJ ,

o, ecrtrprf 'tJ i

tB(t.,,0.) =
D,ocJll

o,oerr

pr €t: ,

Pl y't'J ,

nllc D - qcJr@ trorm!?JTEEG rrf,cJro.

$afinccrc q)cgeraucnic carn llctprr (prc.I) f,Brrrrrlcf, nan6o-
,ee rianriAHrfl. tbao cem lletpn ero qalgoarxui oprenrrponanruil
lparf. fipa lnne oJrereHtoa coorr?ctByDr [BJu 

"nnJr 
E1rr[H (nosilUrx

rso6paorcr rpJ/roqrur, nepcxogu - trpflnoynornurroor). Omrmerrrn
rcagy loffi (elercutaor) rpegcnanarDtcf, Aypanr. kpanrocr g1m otr-
pe[eJrr{qrefi coorEleiBy@ml gJrQncH?ur raTlrf,rlE I lr,I}r B .

ll ap nn p o I aH n e u r=(r(n.),...,r(n.)) o6o6qcm{o,
eetr llequ HesHB&rcf, fi/HESTE r: II - f,r FAc tr ' (O1Ir21 ...)1
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Pxc

x(n.) - RorltttpctBo Me-

rox (xaprepoB), cono-
gtaBJrrplr@ noSHI[rr
p,.Euu gln cemr IIet-
pr 0 sqquo HoRo?q)oe

rcxoAH@ llE)ro{PoBa}rx€

Io r ,!o ccrb C HagHBe-

ercfi iraprc{poBatrrofl, e
fe - ee HaqarbHtil uE)-
E(poBaHueM. Hanpnnep,
Ha pnc. I rso6pfreHa
ME)tcrpoBanHaf eCTb

Ile,rpu e Haqarlbnur MaprcrpoBarilet uo= (p.) . B galtxefuex Bce on-
peAcJreHrs 616eu narncrprpoBatb Ha rt1lt,trtGpe qaxuof ceor.

lloq Synln1troHnpoBaHreM eerr.t llerpu nomnMaercf, r4sueHeHne ee co-
erof,Hnfi (uaprnpoaaHrfi), o6yenoBJreHHoe cpa6arxaanneu aos6yrgennono
flcpexoAa. Ilepc'xogt HasuBastca Boa6 yrIe HH Hlr flpr r{ap-
lorpoBaHm f,. r ocJrH Bo B@x D(oAHrD( Iloslr4tE( r AaHHoiry nepExoAy
rr/tercs Heo6xoprrr@ KoJrnrDcT Bo meror ( uqtrepon) :

Vp e 't: r.(n) e F(t,p). (1)

c p a 6 a r H B a H n c aos6l4gemrono nepxoAa t ocl,qect -
BrrrF,lca trocpc.qer B(rl xsBrlilrl, nco6xognrotu Eorfl{qe glEa reror ( raprc-
poa) na at(o[,H[D( no$qfifi rr HarloJrHeHnf, B[c.o[Hbo( no${tp{fi coo,rrrs! -
B),qru rotfiqeerBor reror (nprcpoa), rantx o6pasor, MapnrpoBlltilc
xr. ngEHf,etcf, xa f, r tl?o o6ogHacaarcn f.tt ) Ir , flpr€r

.[ r,(n)-r(t,nt ,nrf, Vp e 'r,
r.(p) = { u.(n)+B(t,l) Arrr Vp e t' , (Z)

I u.(n) - B oeraJrDntfi elYr661.

H-pl?p, ro[tl ) xl I gc ro= (pr), tr,l= (4p",2pr).
llpn oguu tr lolr rc raprqroBarxlr rr nqcr 6mr aos6l4gcno rrc-

cf,orbEo noPgxoEoB, !.c.
f{x,) = {t e r: Vp e .t r.(n) : r(t,p) } . (3)

Itrorecrno f(x.) rrasu8Eter r H o r e c ! B o M B o 3

6 yrn e H H Hx ne p c x oA-o B xapmpoBsnrf, M.. OqerA-
Ho, qro AJrf, cctt{ Ilc.rpx na pnc. I f(xo) = (t.}. Ecan HG cl4GerBl/Gr

2
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I
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I
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Hn q[,Hono Bo96]tr[e]orono ncl,cxq[a trpr raprpoBaHrf, Xrrro Fompsr,
mofapmpoBarxe xr rcpr roe (1i(r.)l=o ).'&eqynnuo-
unpoBanxn cem lleqn aeo6rqg5ro Harrule rola 6n qgHono aos6yr-
AeHHoFo nepexo[a trpn gq[anHor{ neqalbIrox irapnpoDerorr r". IIog
nocJreIoBeteJrbHocrbD cpa6e?uBaHf,n
o. = (tr,,t1.'...' t.r)r trrcE, Iiot0{n8nt laEJlIt EocreloBa6eJlbHoctD
nepexogod, vio cpa6aruBaHr{e rqAoFo npeAuyqeFo nepexoI,a ,a..-r)
nopoqAer rexoe ME)rorpoB{rure, q)lr roaopox orgrulwi nelrxoA t.,
RBrrrtrcf; aos6l4gemru. Tar rar nqpq,or cpadatraaorn eos6lqgennu
nepoxogoB He onpeAeJrer r absrom{H Bce Baprraarhr,to cyrloc?q,D! pas-
Hbp nocreloaa$eJrbnogrx qta6mnaoun E'(ro) .

foeqlml qroxapripoBanre xr .q octrrrr r o rr8raprr-
poEanlrfi ro r BCrrl cyqectay€r nocJreAoBatorbnoglb cDa6e"HB&Ir[ or,
noqpegcltBor pealxsqrf, Eoropon mprrpoBarne @rc Eopexq[,f,t xs r.
B xr: uoLor ) rr .

f,apmporanre f, HaaHBsilcr n p e [ [ e c t! B y D q u x Are
[ocfimf,[ono rcpmpoBalma I.r ecrx c],qecrB]o'r rcIExon t € ErB pe-
sJirrbtae qla6atunaruf, iorq)oFo MepE{poBaHile cern I, Ilopolqtaer
EpmpoDaHne I. r rrlo aamcElarcr ue.q,yDrFr o6pasa:: I, ( t] Ir,
ITPXrEr

f r.(n)-a(t,D) , *m D €r' ,
I

rr(n) = { r.(n)+r(trD), €cnr D€'t, (4)

I r.(n) - E oclaJlDnrr crJ rafi.

Haquuep, x, = (p.rp1,5p.) - Aocrltrlre rcplBo rElupomHnerupcr-
trBr o= (t., tr) | a r"= (4pa r2Dr) - trPcEGct4,rQc ery rqrs-
poaexne. !fuqeclao n€porqgoB, cpdarmailc EqLoFo rs ro?opu no-
pqle" ,q,ocrtiEtrG rapmposrrlro I.,6ner o6oanaqar ,rpcs i'(r.).

.IEIXI I..[at an6 oro Aoc!xrrroro rep-
rrporainE r. EoHcqFon ccrn IIe lpn
C= ([,Er.,l,B) tI nepexoAa cpa68?EBa -
Hnf, r€F(rr) rorHo oAHoaEaqtio onpe-
leJrn!b nPeAEec'!ByDqc6 raprrPoEe -
Ere x:, nopoA}lEEee AaHHoc, i Eao6o-
porr no ,D6ory npcArlcc?!yDqery rap-
rnpoEeHrD IJ x EepexoAy te r(r.)xorHo
otrpeIerrrE .qocrl{rnroe rapf,tPoBa -
nll€ Ia
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AOKAAAIEILCIB0. Ha (3) n (4) cregyer,qto eerr e]4qee?B),Dr ABa
Bemopa MapKxpoBaxufi Ir l x" Tatc{e, tmo cpa6atuaarue oAHono vt

roro fie ilepexolta t npnBolHr K ollHorry tt rot y re EKTQy MaplalpoBa-

nr{t r , ro 3Tr,r BemopH coilraqapt Ir =xi. 0 gpyon erqpoHH, xomto

noKeSa,lb u o6parHoe. Fcar ABa .reRTQa Meplo{poBaHnf, pasrnrniH,
[! f xi , {o n@ne cpafarHBeHxf, otrHoro t,t ?ono re nepexotra
t (t ei(x'tn (f(f,'r), oxx nqporr[amr pasHHe MaprrpoBar{xs.

Ittroreclso Mapru{poBauxil r(xo, , Ea,iqhril enelrcHT r(o'rqpono Rr-
.{f,etcfl .E@TH[l,rMr!, MepE{poBaHxeM r{3 3qqaHHono Haq&,rbHoro MapE{po-
aaHl{rxo , H&obrBeerc" ,o, of ee t B oM I oe r H rrit M Hx
Map ftHp o BaHr il: x(u.) = (r: Jo lo[o)f,]. Mapnrpoaanre
x. HaguBaercf, ilr RJIr qec KH M! ecJrrAJlfin@ne!'oBareJlb -'t
H@Tl,t cpa6atuaanril o.= {t.., ar.,
eo nocrre4oBaleJrbHocrH MapEtI)oBaHHR

lf ,...rtr ) u noPoqaeuoil
I

.rt
lr.=(x., ,n,, .,rrf ... ,.r,

euleeTB],e! f TaRe, qto a.r= t,.& ,., 
= 

,rr. Ilpntreu 'Epes

aIr troltreM o6ogHaqatr eJrelyoq]m EJrrirqrHy:a f.rf = ,.r- ,.r.
6aso gofi nocnen oBarerbH oerbD epa-

6 a t u B a H H n "l HaouBaercll EoHeqnaa fl@r€AoBaferbxocrb
HoMepoB nlpexoAoB ArHHbr I , yloBJrerBopnoqaf, cJreql,Dqxx lpe6oBaro{mr:

tr J. . E'(Mo),
2) n&JregHee MapEQomflre xtr nocJreAoBareJrbHoc.Bt u! ,nq*-

AeHHofi { r rroo coBnqgaer c naqairHur,r, ar6o MeprB@, ,rrdo rprmr-
rPCKOer

3l nere4oaar"r"r*r" p{ Mone.! [Me.!b roJrbro oAHo rs,lrtrtrqe -
cKoe MepMpoBaHxe.

,\trorecreo naprcfpoaenun, nopfr[aerox 6asoaefl nocrreAoBarenb -
H@?6o,r cpa6aruaaxrf,r6lAeuHagHBarb ( as o a uu MH ore -
cr Bor( Map Irp o BeHrr il u"{ro) . Easoserfimecr-
Bo ilapr{poBa}rnfi f(ro) paccMarprBaeuofi cem,t llerpr ccrorr Hs eJre-

A)1qrx oreuexroB: (nr), (4p. ,2D), (3nr,2nr) , (2pr,4pr,6p, ), (p.,
pr,SPa) r FA€ I- (2pr,4p",6Dr).-qrrrxqecloo' * X= (De,Pr,
fo.) - rct)lBoe Mapr{poBerxii r{ of = (tr,t2,ti}, oi = {trrtr}rco-
OT BsFe" B],D@re ru 6aSOme n6qIeg6BelerbHq6tr cpa6atuaanr fi .

JIEI{!|A 2..[aa orpaHi qenxoi cerr Iler-
pr 6asoaoe uHorecrBo Maprl,tpoBaHt.rn
paBHo MHOf eC'rBy IOCtnf rMux Mapir-
poBanrfr.
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JIE\{MA 3. Ecln Ina ln6oro n]r Rrrtrqec Ko-
Fo Maprt.rpoBaHr{fi X. eern IIerpn C=(II,
E,.frB) nnn oJrH Eerc fi yc JI oBne

i(x.) = n1x. * oo ,r,r), (5)

nfle n-ueJIoe nonok9!TeJrbHoe qI,leno,
f<l ,{oaFq.a rrnE RarqoFo MaprrpoBa-
H14s x€x(f,o) s_ 6aBoBoM MHolteerBe Map-
r(r,rpoBaH-u n r6(uo) c yqeer Byer- MepKpr: o-
BaHne f,6 r TEtsoe, rrro x6sI.

AOtiA3ATDibCftsa leror 2 r 3 rpmro Burermr HS oqpeAeneHrn
6agoaono MHoreerBa MaprflpoBalruil.

l4gueneuue cocroffrltt, cerr llerpn nar6oaee Herrfl[Ho MfiHo [po-
unrrnerp{poBarb Ha r{arf,e nocrrrrMbD( r{apnrpoBanxn E(uo) = (f;(f,.) ,
E,e ), 9 :E-8, Ec MxM (pr{c.Z) , B nOfQoM BeplrnHEr CodlEtcTB)mT

.(OetrmirMt[t,t l,l3 Xo MepErp0Baflrmr'a [yFl'{ - nepexOnaMr npnqeM t. n

ilJ cBf,saHbr [ynoil trecrr !,rMeor ueelo (I) r (

[=(p.,pr,5p")

tue. 2

2). Kafgas nocaegoaa-
TeJrbHocrb cpadarHBa-
rnfi ot lrHT€pflperx-
p)reler rl@re[oDa?erb-
HetbD Alrr oAHoFo l,l3
nylen rparfa E(Io). B

cBoo oqepe[B, nocJle-

AoBerGrbHoerb BepEl{H

Ha c?Ou re nffx p. =

= p( or) HaguB{r€}.re,

nocre.qoBaTeJI bHoerbD

MapEtPOBaHril p. r [to-
pOrqgerxoi o, rlIPtltDM
p: f,{uo ) - E'([o), rqe
Ilro)-= (u. ).

OqeBtlAHor tlilo

cBoficrBa eerefi llerpr

(n r)

(4p"3p)

t t ,

t
x=(3p r,2p r) u=(Pa, P r, 

qp.)

uonyr 6rnr renro rntepnporrpoBaHu npnueHl{?erlbHo t n}r'!nr n t€pot{ -
nau rpa[a H(tro) , n nao6qm. Bepunu rpaga H(ro) c xyaeaofi no-
JllrcTeneHbo BED(on,a c oc? F,re? ByD,F tpp,! BEDI Aoc?HtolMb[r MspE{poBaHx flwl

eem llerpr.
llocregoaarerrbH@rb cpa6atuaarnil o. r rlqpoiA4afi MeptBoe

MapmrpoBeHx€ [., HaguBae,rcf, r[rx aJr bHo R nocregoBareJrb-

a
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H@IED epa6atrHDrlrfif,. Ha rTarle E@tfixrrurfi uaprrpoB*rxn en coor*!-
cTBlO" neeaurctylufi rr;mb, ncxo[4ril ns PFHHH Mo. Ecln Ee Heny-
errp n(EJrcAoBatrcJrbx@Tx cpadarunanrfi <r. e Et(xo) ?am{c, mo m6o
cnn ibrnarrnbp r nopo(Aent e[ilHerurxHoc Eonetuoc (MqprBoe) uapm-
poBltltrc, ,ur6o rlprBoAm ft Haqarbnory repm(poBaHrro Mo , To cerb
I e r e p M H H ]r p o B a H a. Apfuw eaoeamr,.m6o Bce n3mil ITa-
6a u(uo) cxqfl,Frcn s o[troil sepo'ilHe c xyleaofi norrycreneHbo ncxoga,
m6o rpafr exrbnocBf,sHrrtr.

llosrr6a p HasuBae?cf, k-orpartrqenHo0 nptr sqqaHHoM HatraJrbno!,

Mapn{poBar{Ht{ Io r ecrlt AJrfi rargono uaprc(poBaHlts M' gocfl,rrMono
hg xo , uarcnr,r&,rqHoe xorrqec,rBo Meror (naprepon), Koropoe Mfier
rlofiEH.rbca c AaHiiofi noSxr$lt He fipeBmeef k: u(p) ', k . Ecnr [an
Eex noarqtil BEIorHeHo aro JTJIoB{ei To lroBqptrT, rtro cerb k- o r-
p aHn qe HH a a. IIpr k=1 cerb HaabtBa)r 6 e s on ac n o fl.
Ecan orpanrqerfir, Ha KoJrlqecrBo MeroE (MapKepon) a He[orqpon rrosx-
uru Her (r(p) = 1-) ,ro eerr IletpnrBrcmoqaoqlm rartre no3fill,{ttrHa3br-
BaD.r H e o r p a H 9t q e H H o il. (Ha prac.I nso6pareHa HeorpaHr,t-
qeHHaf, eerg.)

JIEI{MA4.Ecan ArIf, cerH [letpr c= (fl,x,',
F,B) c HaqaJIbHblM MaptHpoBeHlleM Mocy-
qect BypT IIocJIeAoBa'reJIbHocrb cpa6 a-
t H B aH n il dr (o, = ttr r,"rr,...,trf,...rtrr )) n rt o -
pofAaeMSR eD rIocJletroBa?eJIbHoctb
Map rnpo BaHr l.l r. = g(o.) (r.,. -- {r,.,,...Irf ,...,1,1rr} )

taKre, qto t.r=a.rOr,re ,r, , To ceTb He-

onpdHr.qeHHaf,.
A0[tAAATEIGffBO. 0trrrgno, tmo no[nocJleAoBareJlbHocrr cpa6aru-

BeHrR o. = (t.rrt.!*, ,. ..rtrr-r) flBrlf,ercfi tslrc,l[t{ecftoil' T.e. cy-

qeerB5er 0 rarer rmo tr3 = tr.= t.*, * lt 
,^: o ,., 

= 
[.rs ur*,

ri Mof,er cpa6am3as 6ecronetaroe qxcno pa3. }{s t3) Bbneraelrtmo fto-
nnqectBo ueror 

" 
noa6g# P e 't. 6yEer HeorPaHI{tEHHo Bogpac-

Tatb. t 'f
iemra 4 onpefla,lf,e! AocTalro$oe ycnoB{e HeoITaHI{TTeHHOCT X Ce -

refi llelpr, r{cno.lbgoDaHre KoropoFo ufiet 6tnt npo.(yKTl{BHo B Eutll{c-

Jrn,lenbH[D( ulnqprtu&(. [,16o e ornxt {6 o{ Heodxog,xnono }rcnoBnR'ctFp-
Myrrp.oBalrHono, B qec,lxoc'm B [B], cpanrrBaT cfi He rce Mepn{poBa -
nrarnqotrgaeMbc neJIeI,oBereJIbH@Tbn cpa6atuaarnn' a totbKo Maplol-

poBaHufi, nopoiueeMbp cpadattnanneM otlHollo t{ Tolro f,e nepexoAa.
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Cerr llerpn HasuBaercf, r x B o fi, ecJrn Ee ec nepgf,oAu f,B-
Jrmrcfi rlrBHMlr. Bceno argeanr nFTb 1poficfi rilB@rl{ nepcxonoa [8].
B panra< fiaHHofi pa6mu MH eraHoor{ucf, Ha lpcx }?oErE( nnscur.llc-
pexoA t HasuBaerer r H B br M y p o B H f, 0 npm MapffpoDa-
Hr{r{ u^ , ecrr,r ganxufl nepexo[ nc eos6lmgeH HH trpn ftaro, Mqllo{po-

A
BaHrH u efr(mo): Vor€ E'(tr.) t lor. flcperog t HasuBecrcf, r r -
B brM vp o BH f, f, een,t ou eos6ytgeHxora6unpn ogxol,t uap-
ro.tpoBaflt,tr,{ [', AocrrmtMod rs xo . Ilepexog t HagHBa€Tcf, r lr B H M

y p o B H fi 4, ecrn AJIE nrc5ono uapmpoBattxf l[', goerttrfiMolto rg
uo , c]EecrByer nocJle[oBateJlbttocrb cpa6atuaaxrilra roropof, oH ] ra -
clBJeT.

JIE!{LtA5. Ecnn nepexoA f, Brrc'!c fi r,r-
BHu ypoBHa I r Fpa0 AocrttrHMbrx Map-
ftxporaHnfr H(uc) crrlbHoc!asHHf,, to nc-
pcxoA t rrrBoI yporHfi 4 (A@tatotfiocyeJloElc
ri{Docr}r 4-no yponrn).

2. Alnoprru RJrpqcBoFo nepc6opa

Cy'qecrayct Aur nonxo[a R noc{poeHlm rfi{orectBa (r?e{ta) Aoctl{-
ri{Mrfi uapEtpoBe{[R B saBrct{M(Dt1[ ot roFo, B ReRofi nocJre[oBa, eJIbHo-

crr ardrpmrcf, Metc{poBenxf, ArIf, an{umga: no ErpttHe trJltt no nny{nne

ryai[a. Sruu gayu nogxoAax Morro con@taBlrrb coo'lBere'rmnHo 1Ba a[-
Foplrfine: npmroFo r{ K.mqeBono nepe6opa.

Aanqrru fipr{ono nepe6opa ocHoBHBaeteE He lrpcuolpe tnepe6o-
pe) steraexroB 6opro{p},euoro m{orectBe f;1ro) e noPf,re, coot*Fc?-
BJmqeM pacerorfirD Berr{H or Io , prcmipsr eno Ha ietrI,ot Earie 3a

crpr BrcrmtftlHHr Eex mpprpoBanrn, nopoflaMr!( paccretpn aaeuu. Stot
urFqp{lM oqeBrEeH I rrp@T Arf, ncilreHf,r r rcnolbs]GTcr [rf, leo -
perrtpcrrx o6ocnosarmi [4,8].

B npegranaeuo{ Halfl aJrnopxri€ rcrDterono nape6opa Qoptotpoaa-
Hre mrorecrBe AoclxromGtr MapEqloBail{fi qrarcxo[ttt no mepe Ailrc]Mt
B npfiiloir l,r o6perHo[ HanpeB,reHilx o EpEr,tHH X. no nyffl tl)ada
H(fo), o6ecneqrsen oEHoBpcueHHo nepe6q Eer rtocreAoBarerlExocrcn
epa6aruaanri.

IIpr oprnaroBofi crornoc?r aJrroprrx ruDqeBoFo nepe6opa no cpaa-
HeHID c arnoprriloir npf,uono nepe6opa [xeet cJlelJmupre npemrJ@ecrBa:

I) nossoaRer pe[rrb Bonpoc o6 orpaHnqeHHocrr/neorpanrqeHHocrlt
cerr (xa ocHoBe reurnr 4); 2) npegocraBrf,er BoslronHocrb anaJrrsa or-
AenbHHx nocJregoBarenbHocretr cpa6attraanrfi i 3) nosaoJrf,er o[peAeJrlrb



He roJrbno rrBue nepexo.q,H JpoBHs 0 u I, Ho H nepexo.ry ypoaHa 4
(aevxa 5).

Kapqeao fi nocneAoBareJI bHocr bD rl€-
p e x o g o n d- (trrra"., ..r t..) 6ygeu nasuaato nocJleAoBa-

TeJrbHocrb cpa6aruaanuf, nepexogoa, KoTopaf, c8pol,lrcfi B cootBeTcTBl{l{
co cneAJmqr{[ aJrrop[ruol. A

llaqa.urnaa ]a"anoBf,a: f,(.xo) = i, L= lill - 
"eq,qen 

$rrna f,D-
treBon nocJreAoBareJrbn@rt{ d, 1= o, xrp ro, fr(rr) =d(ro) .B o6qeu

cJr]ruee i(r.)=[-(xr) u ff(rr) , rE€ F-(r.) n fl(ur) ero coorrcr -
e.lEril{o HHo[GcrE rll)oaHaJrxspoBefibE n HerrpoanamgrpoBaHHrE Bog-

9]aueunro<flepexogoB, al.trtHHo ecJm t ei{r.) BrnDrpHs d, ro
i'(ur) =n-(r.) ut, fr(rr) =fftra) 1 t .

llAl I. Ecnr 1= o & lC(ur) I =o r ro n@te-q eJrrrqpr"ua, ecJM

1=o& 6(xr)llo ,roEe.rZ,'ecrnr L/oe E([r)l/o,ro nran

2, ecm l/o & lI(xr) I = O , to man 4.
IAI 2 (rpmr@ [E{r€Hxe no HsrrpeB,rerHory nFm H(ro) ).Br6pam

tl lratroei tmo J otaqo moM t e fr(f.) , n@,!po,r,rb rlopoli.qaeMoe nM

irapMpoBaHre lr[t, ) Ir-tr ,. yqjtrtrb tJ rs MlrorecrBa Herq)oana-
rrnsr{poBaflHtrx nepoxo[oB, !(r.) =r(Ir) \tJ . "Hapacrurbn nocJre[oBe-

T€JrbHerE 
" 

= {t., ,.. . ,trr } na au6pannufi nepexoB t, , I rueHHo

ot= (t.. r... rtrr , a.r*a) , *" ar.*r= t, r I = l+1 r nepefiTu Ha

uan 3.
ItlAf 3. Ecnn rr -.IGI]!BG, nrt,t f,!. ratrr) , t{Jnr Arf, ur Brllor-

Hrtrtcf, }arogre nemru 4, ao Ea^n 4, a qrornrror crlruae nepefirr Ha
nan I.

lllAf 4.(.o6pmHoe EEoneHxe rro HetrpeBrexnor{y n]rm tpa/fia E(xo)).
Boccranorrlb npe4lecrB],Dqee MaprrpoBofle no nocJre.qrery gJrer€H?y

n@Jre[oBeftrarn@lr d: r, ( tr.]f,.-.1 r ]MeHHlrrE pa$iepH@rt d na

eArHrrly, ylarrf,B ee n@Jr€.[rfin erer€m 4= (tr.,...,t.._r], J.=l-1 ,

nepeilrn na uan I.
Tarcnr o6pasor nocqloeHHyD n@Jr6[oBareJrbH@rb cpa6arunoml

61gem naauaarb rumteBofi, n6o cre f,BrrrDref, B errropxmte Emtru AJrf,
nocTl)@Hxf, npelEeerByDqeno HepEQoBaHrfi, AJrfi aHe'rrse eefi,t Ha He-
oI?&rxtDHHOerb,Arfr n@qroelr{ fi o€peAHofi n@Jre[oBererbHocm cpa6e-
rHBall{f,.

JIEilllA 6. Ec n r , - {trt,...rtr,r,...,trr}- rln ve
Bar nocJIeloBe.teJrbHoctb, ?o torAa

6I



a) d e x'(r.),
6) ecnn eyqecr Byer nocnclloB&?eJrb-

HoerE cpa6artrsannl oa e E'(r.), 0r= 1aa, ,

... rtta ,... ,t1. )
a e(o11,...,l-1 )

I0(A3aIElbcltso

'!eEafir tlTO lrSkr Art Be.eX

: 
ro or=d(rcr).

a) .[eicruterrbno, Epfioe AEmoHne no rmqeaof n@rroAoBeietrb-
n@fi nepexogoe d rr:[d pa8 npnBoAxr tr nal?ooHr{D oqtspcgnof
E@regoBareJrbHoelr cpe6atuBexxfi, n6o apaEnJre 6a n@qrcrur nor-
H@!DD OrFq&r trprHqxnar n@lpGHnt n@re[oBalorEHocTen cpaSatr
B&rx[. Jbr,ua I neemrpF" EpaBorfn@rr r o6pamoro .qErf,eHxfi no
rrmtpsofi nocreAoBa[orrEHoc?n.

6) .[orasmutcllo Bleono nordoHrn 632cx npoBoEr{"b xcro[fl
or rrpoilrErono. IIlo$ .qanHas ncrc!,oBa{rexEE@'lb or Ao[clEt{rorbHo
6ua ncrpoeHa paHee, o[Haro c]qectB],Bt B , tarG tmo i. ) k .
9ro sosrmro B EElrr cr]^rafir: 116o tqx rrptr{o{ .q,Elrenrn no E ntrBon
n@re[oaarolrrocrr d He lranHetr n"epargr 6trt ar6pan nqpexo[ e He-

wHruarbnil Horcpol, nr6o tpn o6parnu AEnxcrflrr no pmtnBon n@re-
EoBergJrDHoetB nor3mLqx rapE{poBeHxerHe coarailec c npoAEec"B}rD-
qxr mpntpoBailex. Ilcpaoe Epotf,Boperut npaElrJlax nocrllooHnfi RJIDT€-

aof, nocaegotalerbEocall (ua! 3), a Blqpoc H8q[nten B lrpot{Epcrf,H
c lnFprlGnrcm aerrn I.

Ilcrpoamc r.rotpgofi n@Jre1oBa?eJrDn@ttr frBJrng.rcr c@?eEton
qec"DD urFqpn?n ErDtpBolro nepe6opa. Saremtr, tlto &Ir rm6ono uq-
ErpoBerxfi Ir a. p no [anHofi rrD€Bof, n@[cEoBa!€rurogy 

. 
d HofHo

oAnosraq{o urfrcgem["r nHfiocr re npoanaJlr 4rp666g1166 T( x. ) H Henpo-

erarxsrpoBanHu fl(r.) nos6ylqeruru nqpcxo[oB uaprorpoaarun r..
Alnqnlx EJmtoBorro nepc6qa pa6otam ercAyDrtru o6pasor.
Haqalrxas J'eranoBf,a: g= ( II1E,.F, B) - cctr lletpn, u; (n.),

t=ffi., l=(tr| J = 1T; r. - Herarbntn rapEtgoB&or6. Ituol -
@prarppuge mioreerso uaprrpoBart{fir ltrl = o, l(r.) I =0, I = o,

.rl=rl.d,ll,tl*1.:,1 : 
rrc i(r.)-'n'{cee?ro '"gu nGpcxqro! v?or-

[Ar i. Eem I.e ltr.) , "o 
nclrllrr HaEa.F 5. Ecnn f.4-(a*).ro pacElpnrb rppurpyeroe l[rorcc?Bo EplcpolElrt r(ro, = r(rr)u

u(r. )^[mf 2. fcar [(ur) = S , ro nepenrt{ Ha uar 4. Ecan fl(r.) I
f 0 , To neo6xognxo au6Patr t, r B t(otopou J EID no Beer
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t €6(rr) ; n@{pfirb Hapn{poBaore ri+.r , nqpqqaar@ cpa6atunanr-
eM ['erxono treperola tr -, f,.[tr)r..,i Hapacrritl RTDTDB],D n@rele
BarerEHoerb nepexqgoe d He tJ:d=(t.r.,.._ltrr,tI*.l,a.r.r= a, ,

I =1 + 1, yqanno t, rs MHolccrBa 8(Ir), I(Ir) =E(I.) \tJi pac-

Erpr"D rflmeerBo rrmtr Eopoxog,oB ypoEnfi r i{ro) = il1r.)utr.
lIIAn 3. Ecrn glt r. He Buromrtrcr ]rerof,e r6mru 4rro nepcf,-

rt{ Ha EeD I, a qlornnror bayuae ncpcfirn xa uan 5.
IAP 4. Ecm f,r= I. r ]d1= q 

' t.e. 36e-Boat{ffii[D n6grc-
.qoBa?c.rnr@ru cpa6aruaaori rr nopolgsmp rrfi uspnrpoB*txf, Ir@?-
pocHu,?org,e Ecpefr"r Ha EaF 6. Ecrn l#l I o ,ro Eepcn!fl na ua^r 5.

UAn 5. IIo ne.rc4rcmy eJtGxcHi;r f,Dtaml RoorG1ora.ierurocrr d
B@ereroElrrl npegoc"BJ,Dqce uepnpoBelmo r!-r: r, ( t.r] r.-r; or-
RoppcFlr[poBarD f,JIDrpB],r, nocroAoBeterbnoerb nepcxo[oB d, 1q,a.ura
nelcgtui ee g.f,crircH? 1= 1-1 , nepel'ru xa uan 2.

mf O. Koreq arnqrrm.
Ecm i(r.) nx = I , to [ecJlegyeras ce?b 1lerpt f,BJraerca

roraoil ypome I. B rrponrfior cJr]qao cerr Ee8,rBen. Ilpntax nqpqroA
tr f,Btrrerer mBil ]?oprf, 0, ecmr t'elni (rr), a Ecp€xoE

t" ei (uni fiBrrrG,llcf, rraur l4lorrr I.
&ox-cxeua attnopnruB RlotaBoro nepc6qa npnrgeHa na pre. 3.

.4orasareaDcrBo ?oFo, '{!o ll,rFop0rm gmr 6asono uHo[ocTBo [@fl{rn-
Mu uapxrposarsil n fiBJrrorcr Ecrettrbr, npr{BqAr"cr a caeglmqgi teo-
penc.

mOPBlAI. Iar Roncqrol cern Iletplr C=

= GrEr'rlrB)la) noc,!pocHHoe no eJrFopt,Ir-
My trJrDqeEoFo Ecpc6opa f,Hof ec!!o
uepRnpoBanni frtr.) polHg 6asoBor.y
rEof,ccrry reprrpoaaxrl fg.): 6t ec-
,n oc!E orpaHttr6Ha, ?o I(I.) peDHo

norcc? By Iocrxrt{trHx IapBnpoEann i
rn), s) ernopx?x rrDqcloFo EGpc6o

Pa fiDJrrG"et roHcqHEr.
[oRAarmJEcr8o.
a) Ha cnorannl Jrcrxu I n amnr 6; agno, qro noefpocmc Bar-

AoFo rrcrcHra rrccclla i(r.) rrpolortJrcD r nomril coolD?crrir
c ocnosm cao,lcrran n EFmtFnef, Qfrucopolaila cc!tr llcqn.
Iteq[oc lraprorponrilc nopqlatr@E .q@mrnhr. rErrpolmcr D palyrD-
rarc cpa6atulmr q3oro ra eos6y6qaoaa Eclroro[ol. l(porroro,

ul
0r
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npeEnra nocrpoar4r r umte Bofi noc.f,e[oBenaJraH@rr cpa6atHBanni o6ec -
n6tDtB&! @prmpoaaue 6asoBrD( n@reEoqarerbH@fen. Tor.ga ace ele-
menmr [(r.) qprHa[ref,ar mror€crBy lo(r.) , n6o a.ro A@"lrmrutp
r.npErpoBenx r r nopo[Aaema 6asosuo{ E@reAoBaterrlH@rmfi rrepox.oAo B.

f,mro norasatr n o6pamroo - Rqloe rapupoBrrrre f e 16{r.)
61qet nocrp@Ho B paslmbrere pearnsa6n urnq)nrxe R DrDBorro n6pe-
6opa f c i(ro). nyetr t'e t'{r.), rorra no onpe[erornrn 6asoao-
Fo mrfiectBa uapErpoBeHf,i cJ,qeciByer nocJreAoBltreJrbn@rb epa6mu -
BeHrn o1= ta|.,.1.,...,tlo) , rarar .rto roto.6;r6.np"rr,r" no-

crpoenur unqeaotr n@JreAoBaiertH@Tr{, pearnooBal{Hbp B eJrFqpxrrrc,
o6yeraamaar to, q?o Ha Herorq)on x"epe4{t,t aJrrqpxrua! n@q)peH -
Her urDrpBar n@Jr6.qoBeae.rureru # ,o*irr. 

"o*rg** " ol tr"r-

[]; :?;ffi' ;. ;'"::""'*;i;,,..,:i=,":- :-
roBaHxe 16. I{ro)

6) fan rar i1r.)-= 16(ro) i .!o.qtrr orparrcnrrr ccrcl no
.remre6 f(u.)=ftro).

s) l(oreqerD arrrqpxrra BEtereer lrrr orparfi€Hnur cereil l,tg

oFpilrt{ttHltocfi,t h Ectet[t@fl{ cailon eerr r Tar EaK B aTou cJl}ryao ulro-
reerBo Aocn{il[Mtr uaprilpoBeilI roretnro. .Ua neotTarmr€HH[fi ceren
Ilerpr xqam€Eno HaJrrw{e 6ec rcre tlrtm n@Jre[oBarearnoclei cpa6 aru-
eannfi, o6yeaaann eaqxx Heolrparfl tEHH@Tb !,rHorecr Be AoclrtrurDc Mqp-
E(poBariln. 0praro B aJrnqpnrue npe[FirorpeH ar{aJrrs clpyellpu @p-
rarpyeuol rrmteaofi n@reloBa"eJrrH@?r{ h coorPrctB}4oqnx lru rrepnr -
poBerxn (yeaornrr lem,ru 4). 3to nognolrler oAHogHatflo Elrf,B,rltb He-
olpaxxwHHtp nocnego6aleJlEH@?x r rcilDtrarD ng paccuo?poxnt Map-
E(poBaHr,rf,, nopol6gaewe 6ecrorernrml noBf,openxeM Hetoropbfi nolno-
cJre4oBarerrbnocrefi epa6aruBan[n [epexolloB, tno t,t oqpeqeJrfier roreq-
H@"b eJrnoprtm uDtcBono nepe6opa AJrff HroTer{rq_eHHtr cerofr.

Ilerporx 6asoaoe rmorecrBo uapmpoBanr{R r0{r.) ceril llerpr
Ha pnc.I, rcnolrlgy, annoprrr{ rrrotnBono ncpe6qa. Haqa.ntnar }cra -
HoBEa arrrqpntre_B [aHHor erf'rae eJrgqynqar: r.= (pr), 1= o,ll(ro) l=
= o,ldl = o, lD(r.) I = o, r!ro)1r(r.) .

lnn I. [Iocronry r.d ia(x"), to noo6xogrMo BRJrDrurb [anHoe
rrapqrpoBaHnc a Qqroppuo worecrso fr{r.) , ronga [1ro)=((nr)].
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ltIAI 2. Bogurreu tr= t, r rar Kaft fl{u.) = itr} fioerporu
Mepn{poBax[e x = (4p.,2pr) r fiqpfigeeuoe cpa6atueanretr nepexo[a
ta r 

-innfraclru" 
rumtDsym n@JleAoBatenrnocrt d Ha t.r= trr ,t.€.

or= ( tr).
[nf 3. .4ocratotlroe ]reJroB{c HootpaHntttat@TI{ cerr He BEIoJIHT-

eTcr, cJreAoBancrbHorHoo6xogruo npqEolrr{Tb llprroe .qE{feH}Ie no EID-
reaoil ncae.q,oBarerrbH@Tx nepcxoAos d.

l[Af I. fr(xo) = t!n,,), (4p.,2pr)].
llAI 2. Tar rar il(r = (4p.,2D))= (t.,tr)rro ro. tr= t2 crpo-

HM rropoqapuoe trM Mapn{poBar[e x = (3p.,2pr), a d= (tr,t.].
IAI 3. flctatouroe ],eJIoE{e HeoFpaHxqeHnocr[ He mnollHeno.
l[At I. li(r") = t(nr) ,_(4n. ,29r) , (3nr,2nr) ].
nAf 2. t, = tr, 16o i-(l i (3Dr,2pr)) = ( tr)r cJregoBareJrbHo,

d= (tr,t2,t1 ) n (3pr,2pr)[ti)(2pr,4p.,6pr).
mAn 3. Cctr llerpr na pnc.I HeorpanrtreHna,r6o BuloJrHnercf, .u,o-

c.re,DotfiG yeroEne Heol?eHrtpnH@fr cercfi. Hatrtnacm o6pamroc AB{-
foHne no ol .

UIAI 5. Boccranosrs npegEeerByroqee t{8pro{poBaHne r ootoppemx-
poBaB rcfi)qeB)4o rlocJrcAoBaroJlbHoe?b ncpcxogoo d , nor]tqaeur = 2r
d= ( tr,t.)" r= (2p.,4p.,6pr) ( tr] (3pr,2rr).

UAf 2. [(r =(3pr ,2p)) = 1t, 1\ (t, ] , crrcAoBare,rbnornocr-
poeHH rcc ,mpr.ponarn",g6cmrmrurc re (3lr,2pr) , r.roo lil(tt) l=0.

lIIAn 4. llpoqorxaelr o6parnoc Arfirc]ilc no r.nmqeeofi [ocne[ona-
reJrbn@im ncpcxo[oB d, ran ran ld I I o.

brfrorHr{B arrrqp}rrM Ao Korqa norJ n{M [{ro)= ((nr) , (4pr,2pr) ,
(3nr,2nr), (2Pr,4p.,6Pr) , (Pa,Pr,5p.) ).

3. 3armorrcnue

Ilpotpamaroe o,6ccnetorrc arrnqprrme rurnqcBono nepc6opa 6uro Ha-
mlcat{o Ha rsmc PL/1 c oncpaqrcfiofi crcreuoft 08/88 nepcnr 6. I.r
rsunc ritlno en6paHo npcAeraBreHhc eern llerpr n mgc IByx Mat?nq:
cncgoBannr lr trpc$rccrBoBaHrr. Orparnrcxnn Ha peguepn@Tb ccrr{ He

HarurqguBaJrncu. Bnog ccrn lr6ono EJracca totio6qernu nln qqnxapru)
npe[]reMo"pcn rnr60 B Bqlc cm[ctroB, .nu60 e BlAe qenoqer. l,lcxoga t{3

orTaHxqcHHocrr oncparr*tHx sanoMrftrmqrx )rcrpoficrB, nplr HanucaHur,r

nponpamrH 6uo rpnnmo pcrucHr{G xpaHr{rb A@rrE{MLt MaprtrpoBanl{a Ha

E{G[rHrX grilloun:eqxx ]relpoficTBar(r a rMeHHo Ha MaFtfllFHotr [r,rcED. B

oleparxEmon neilFTr co[epiercs Torbro npo1craBmleJrx l@rfiE{MDo( Mqp-

66



rerpoBaHni - oSpaaurc xorqpbofi n Egetcf, ocHorrtan pa6ota.Henocpeg-

c?EeHHOe epaEHeHne iiqprr.poBeHrfi npoBon'l{"ct toIEEo Epn rorrl{Sl{fi
(corrq[eHntr) o6paeoa. ftn nory,resrr o,6pasa 6ura su6pana (yamg{a
P: X - l{ (tr - Harylra$ne tlrclo), ccl@?aB,rmqaf, Eaql,omy AocTrl-
,E[r{ory MapmpoBerrn rfrfilosofi o6pas.llelpoeue Qptr4tr P MorrBr @-
HOBtIBATECfi Ha lil€lnoI,&(, aHarlolTtr{brx ncnorDtJGltr. IIp]r noclpoeHxn

xeu-fi6rrrgrfi. B g*rnor.r Bapl{aHte rporpailifi{ o6pas uaprrpoBannt BHtM-

err€fcfi cln MnpoB&rneM Esx srexetmoB uapmrpoBstlHf, c HexoropE0fl
pcaux npfi norcqta nopa.qpf[Horo cJImeHI,tt tto ro[yrlD gaa. Bec Ea{Ao-
Fo HeHyJreBoFo gneueHTa (nognr$rr) tltaprcrpoBanfit SeBl{cllr 0lr €tro no-
pfl,r(oBoro Homepa. B oneparnnrofi naMsTfl nponpawa gaHfixa€T ororlo
I30 H6, sa Bnqeroi nal[r,m{, xeo6xognuofi .qJIn LrHailIrttecrono paguaqe-

Hrrfi cerlr flelpn s Bemopa HatreJbHono uaprcIpoBanxl. Paccuarpnsaoubtfi

Brrpfierr rrporpamm pacetur&I He xpal{en}re 8000 o6paaoa. ilareruall-
Har paglrepH@rb rrrDtreBoil n@JreAoBareJrbH@fi{ oITaHHqeI{a 2000 sle-
MeHTam{.

Grmrocm turroprtua rumtreBono nepe6 qa fipfi o npanoprstonaJllHa
pasMepH@rn MHmac'rBe AocrrrfitlrrD( uepE{poBaHrfi .qrfi ol?&{uqeHHDrx

cerefi lietpn - T.D , rI€ D = li(rc) l, f! - Epeur nor{cre oEHono
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Ilporpanra 6rna anpdrpoBura Ha Eil tsC-I0*l.fuayartatu erctrc-
pr{rGHrarrbxu pacaroB nprFAoHH a la6nrqe. Orfficrrunrcra pa6ou
nporparnGr Arrr ecrcf; 6olrD[on pailGpnoc.!f, rmto noBrtrrrb ga cqG!
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HarrlHrr aJrnopnruoB Eoicra r cqpmpoBm, ar6qla fi6ngx P ,ArDqcn
ultHr{[anSHoc wcro rouilsi.
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