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IIog nenerrueefttlx rercrou 6ygeu noHrrrarb [peActaBneHr{e iloJle-
rcyn Heperynf,pHroc ronxuepon (ffi, PHit, 6erxon) a an.qe ynopfiAoqex-
Hofi nocreAoBareJlbHocf![ MoHouepoB . (rryxreorxgpa r.tr aumrorucaor).
Ar@arr nyit.reolr4os cocrolrr ra 4 cnunoaoa, ar(aBlr arcHoxr{cJror -
rs 20. feHeruqecrcre rexcrbr, onlrcuBaD[Ue uonexynu AtlH, PHtt x 6ea-
koB, HeguBaDr qacro nepBr{qHtilx crpynrlpaur{ cooTBeterB}mrrytx uoJre-
ftynr floApar]]rueBas flpll orou nx .lrrefinoe npeAeraBJleHre, a He npocf-
paHcrrenHlm roHi[trr]ryar$o, c r(oropofi cagsaHu reporHu "Bropr{$as
crpyttypa", 'lperr$taa' lr r..q.

Iloaropu sBnmrcf, Befntrxlr crpyrtyprtull gJlexex?arlr reHerlqe-
crlrx rercroa. ftil rrpsDt 6olru3lo poau a rppnrponr,nnn .Broprrtrrrfi
cTpyrTlP uoJrexyn Heperynf,I[tp( [oJrnuepoB, B oBoJrDr,uo]ilGD( flepecTpofi-
rax artrx uoreryJr ]r r.A. Hapqgy c lrApa,rbxbrvr (conepexxmrn) norro-
paw, o6pasyerur.[ roqHo coBrraflaD[1rrrr Jrqecrraxtr Texcre, qscto Bc?pe-
qalllcs Jrqacrxx rexcr8, 6Jx{srue B Tor ltnn rtHora cilHcne (xanprxep, n
cxucne xoxilt.tHroBa paccros]rxs r{.,u peAlrcrsroHHoro [I]). xlxre yrrecr-
KlI eC"eCTBeHHO HaSHBATb HeCOBepeHHHMl,t IIOBnOpAilr.

Kar npenruo, HecoBepueHHue [oBTophr o6paslmrca rs coBepureHH[D(

B pesylbTare ucKanaDll[{x Bo3AercTB}ril, npflBoAf,rry{x K sar,eHe orAeJrb-
HIDC c]txBoJroB Apyrnx (eArxrraruun), a teme BcreBr(e HoBrD( cruBonoB
xnx ycrpsxenrn Jile ruenfrrxca. B AanHofi pe6ore peccrrarplrBanrcf, He-
coBepIleHHEe rroBaopH, o6pasyexue flapar.r lrsserftoB, nepeno,qyuux Apyr
B ,qllyra Jrrub oAHrrtt sarreHarr cr{uBoJloB. lfutepec r .qaHHoMy ftnaccy
noElopoB BtBBaH Texr qTo qapTola 38reH B xo.qB aBo.m4{r{ IreHernqe-
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cxxx r,aKPoxonery, gHar8tenbHo Blue, qer qactota aclaBor r yclpa-
HeHr, cl{nBoJloB, r,e. HecoBerEeHHUe noBfopH taxolo Br,qg llpeB8.Ittpy-
D{ HqA OCrAJrbHUrfl.E rO re Bpellt ?pynoeuf,ocTb oTHcra}lt{t ,artlx r!oB-
TOpOB rO er 6Htb cyqecrBeHHo yraerHrcHa no cparH€fillD c o6ryI cry-
qae sa cqeT Hecxorbffix 4sxropoB, dErrr rs roToFr( iBJrigfcr orHo-
c,llerbHat flpocfola BftrrcJleBrf, xanarHFoBa lracclo,0ut no cPaBHeHm
c peaBxruoxlxrr.

EeJbn [aHHo[ pa6oru ,Brseact nocrpoeHr(e aJrroptDra orncaaflxE
E ,qocraroq o ,IJDtlmrfi reKcfax ( x - Io'-Id crlrBoJroB) Eg H6co-
BepoeHHlrx \B yKaSaHHor Bt[e cmlcJ6) noEropoB (Ftxcllpora$tof [,8{I{II
c 3aaEHHOF rePoll PsJrrrtr{r. b r{AetHOr OrHO[reHrr OH 6rtl30n r rarl[rr-
Hb aJrnoprTrar o?ucxgHlri royoJroFrt8ro( laacrroB c rltrafona.[bHor

{rrbrpaureii.; Hax6oJree qerroT (xo!r t{ He ,qpBeAeHBo, .4o peK]rppeH!-

floro coo!Bo!!eH[r) (opt.e x,qer .uraroHarbHoI exrbrpaqrr E}lcxasaHs B

pa6ore [2]. B Hacrof,qeI pa6ore ara r,qef, [on] ra€r c8o6 laJrbH€rl[ee
Pa3Bt{rle B rrJtaHe BBe,qpHnr onereHaoi noEaro8o? a,qama4fl B noncto-
8Jm [9oue.qypy, qro nosBorref ro utorrlx ct]ruad,q06nrbcs SHarSteIb-
HOrO Corpaqe, r rpynperftoetr no cpaBHgrlllD c amoprmaard ratpruro-
to TIna.

A$opr . npeAslaBneH I ,qpyr( (opr8x. oAna ra lflx olueHrtlpoBa-
HA Ha reHerfqeclcae npuoreHxi l{ B Hef, cy{eelB€llHo f,clo.trbayErci

Carrop rarocrr er(aBr$a. .lpyraa rueer oqqrL rryosrllD .trorxqecryD
crpyrr)4py r B Hefi otcyrcTByer oFpaHrqstlte Ha xoqtroclb aJl(tsBxta,Ho
oBa nDoxrpHDael nep8of, no rpyloaaf,ocrrl. Or,qarxo paccraorpeh cry-
qail nollct(a xaJo pes.[firaEqrxcf, HecoBepoeruIfi noBropoB.

bce Aplrnre ( o?rfirslge o!.ra!prtru*D() aJrroprrlrJ orEorarlri H€co-
Be[[teHHrfi rloBtopoD, 6. {aftr{x E cxHcre xarxllrFo8a paccroar r, ror-
Ho. yc.noBro orHecrr r arrop{rrar "a,qepnorc' trna (cr., Ha[porep,
[5-b]). fi,qpox HecoBepeflHono noBropa, o6paayeroro .qFyrr croBar.x
ol,lHaxcBoll I,rxBE, ecregTleHHo Ha:]Earb naPy xarcr[e.Ibtxr( no &rrHe
I oalHaxoao pacIloJloreHmr( y{actl(oB a?tx c)IcB, He rcxateHHpl 3ale-
Ba$i r r.e. o6pas],DrsD( t{AearbHUF [oETop. b ajrrcprrxax r,qpproro rr{-
na BHaqare o?ucrltBalr Bce no?eHura;bHo BoarottGle a,qpa, 1.e. [ng-
&rbHBe noBToplr Sqggroroi' &lxHnr a 3arsx aHarr3xpym orp€crHgcrlr
o,t{Ha!(oB}B sAep c qerrm c6HapyreHnr HeeoBef$erll$fi noaropoa. !r-
rqe;reaxe flaep cxmro yxexurim xp.ir i:orenfira:rrxrr( nperex,[B]rroB xa
o6ps3cDaHre HecoBepreHHorc :r|sropar ecJu pa:]rep sApa Aocrarcln{c
BeJnn. i Toxy re npoueAypia crEcxaflrffiAep locaa[oqHo npocra. i,o-
gTrgrcrBlDqar lexHf,ra, ocHoBaHHeq Ha l{Aerx xeurpo8aHnr, omtcaHa,



Ocxoarulx He.qocra!fioil r{sBecrHED( sIgpHtD( aJlrtopnruoB aBJlfierca
ror (nogrrac aasya.nrporaruxfi) 4exr, q1o cHlffieH,re rx rpy[oeHxocrr{
Aoc8r,rPaercf, 8a cqer oara:la oa BHrBlIeHrs g HecoBetr)llleHHu( floBto-
poB sqnprrrrorio rtrfla. 9ro nporcxogr! np]r -Ie-o6ooroaarurou saBuleHtrr
pasuepa fiApa r frtrcaqrr eFo nonorerr}{s BHJrrpr HecoBepreHHoro noB-
ropa. Cnarre ormr onpanruemrfi yre.rrwrsaer o6teu nepe6opa n uoile'r
cAenaab erx a.rropnrru 6oree [pygoermxtl, qeu uarpltr*ue. Coxpane-
'rtr{e ile or.paruuerufi npI{Bo.s{T r [orepe gHaqlreJlbHoro ror}{qecrBa He-
coBepeHHED( rroBropoB. K nprrepy, aBropH pa6or [4r5] no rrorau
o6pa6orru repBrrnofi crpyr(!]ryH o-cy6segrmrp PHI(-nouilepaLEI E.coll
(,qmna 1839 cruao,noa) o6xapyxnrra B Hefi Bcero 8 xecoreporrm non-
TopoB ,q*,MHtr 20 c 5 HecoBrrqlpHrmrlr, Bromqaf, I{ Te, qto BxoAaT B co-
cras 6oree AnIHtGq HecoBepeHHHx roBaopoB (cr.la6.r.2 r,ra .[a] ).
oarmrqecroe re trrcro (20r5)-[oBroPoB B gtrou Tercre paaxo 53;
rpoue Hr,D( rueDrea I5 nontopoa nrrru,r 20 c 4 xecoana,Aerumar u I
noBtop .qptru 20 c lperra ue6oanq,qemrarr.

I. O6osHaqerils r onpeAeJreHrrfi

Bregeu cJre,qyDry{e o6osxaqeHxs :
I - snfeBlrr (ronerroe rHotrecrBo cruaoaoa);
n= lgl - iloqHocrb ar(FBt{ra;
p(c) - BepofiTHocrb noaBnemxr B Tef,cre onexe6lra c aJipaBlrTa;
l! - aexcr Hqg, a.[(DaBrrou I (ronernafl nocJle,qoBare,IbHoclrb clril -

BonoB rrs s);
tr - .qflIlHa Tercra;
[[1] - L-f, no,flopsAny eJrexeHr rercra (r"ru e,rerenrr Banursxr -

Wfr ,.-n rost.tlr{Dr :1, s i S tr ) ;
ar(f) - cJrono ,qlr,rHu 1, Hau{Hanqeecfi c ,.-fi rrost{r1{x reficta;
d, (1 ,J) - o6o6qemoe xanflHFoBo paeo"oEfle ileilElr croBat t{

ar(r) -r ar(J) (rrrsro flosttr[tfi c HecoBrlaflanuurfi.crusoJrarnr); neco-
Bepexm{fi (c rorrroctun go aauen) [IoBrop lrnx (l,t)-nonrop - rta-
p'a cror ar(i) u ar(i), raxas, uro ar(l,J)=k (1 s r s r ). IIpr
k=o xueeu coBepNrrenru{fi ltffr (1 ,o)-nonrop.

Paccuarpnnaercs ga.qaqa orucnaHtafi B [po[sBorbHou rercre:[ rrpx
.plxc}{poBalrmD( BHaqeHrm( 1' tr k BceBoauorHtD( flap cnoB, yAoBrerBoptn-
qrx oflpe.qpJrenrp (1,t)-norropa. flrapauerpu I u k qerecoo6pasHo Bf,r-

6rparr rax!!irI,t, qro6br omt,q,aeuoe qrcno (1,k)-noaropoB AJrs tcttytafr -
Horo lercra c reurl re xapar(repfictrrraulr.tr rE= tp(c)lcr€ g], qTo

lt y xccne,qyeuoro, 6uro HeBeJDrxo (noprg,ra I). OopalbHo, rlpeAltona-
r8,f,, rrro 1(( f,, 9To ycJloBre rof,Ho SarMcaTb B Blr,qe:
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E*(l,t) -ai.'(rd. {.ci p:a(1-p.)r =1, (1)

rne #f J.) - cr)^lar8ai Be.rrt4Ha; wcJrexxo paBHar rorlqecrBy
(L g)-noaropoa a nocrgApBaag.lbHoctf, ra x He!]aBncm!( xcrutlaror9,
I - 3Hax iatongprora, r(r*) - BeporrnocrL rono, qro ,qBd cryqarHo
Bs6paHr 1-croBa paaJtr{uerc, Ilo t llosrrflrr, P, = z ptc) - aepo-

' d€g
rrHocrb coBna[eBrr ,!60, mpr crrBotroB ra cpeBHrBe€ru[ l-croa..[,e-
Baa qecrb (I) €cr! qacrlIfi cJrlqa nllrBgAefiHolo B [?] 6o.[€e o6qelo
BUPAIEHX' IIfi
BeJnEtHar paBnar {rcry scex n-rparrm (1,
BarerbHocrra rc If xcnE arflf,. Co6.DAgtIaE ycaorrn (I) flogBorietr c
6oltuofi repomxoslrD lparloBasb Biup.lrenEe (1, k)-noaropu rar xe-
cJDrqatrr o ( 6yrxqroxg.rlro sxarsrud).

2. B3arrocsi.r! c Salaqof, orHcKaHrt rAealbltrfi rroBtopoB
(reaot nepero,urporor)

?accro,lprr Bolrrcmre crerfl Es,qprsHrf, (1,r)-nosfopos rpr H&
ncr€Hxr orpaHrq€ f, Ha HexotopHe naparetpNr sqnet0l. At oFpa$tq6 -
fir, ec?ecrBeHHr o6pasor Bo3rfir8D" B pf,AB nlx.loreHf,fi. T€xrnffiarrpa-
rlqroHHo rcnorBayerai Arr orucrar r cogslrerrua( noalopoB (xemrpo-
B8me, cy$firrcrc r llpqtsf,ctlrg ,q,epeBbt, l(oHetuxe anroratx), a cr-
ny pina np{lrllr H6 noroptf A.[r onrcraHrt xecoE€Il,Ietltr( noBloPoB.
Tex re uenee,raorle yAe€icr cBec r BfoplD galero, r nepBo, f, Bqc -
noraaoBaiEcr xrBscrrntr,l r6ro,qa5r. lierorop|re ro paccraarptBa€mo(
Hxrg cq^ra€E nor€srBa]l, qro rp"vAoerxdcrb npoqe.[ypn cBeAeHnf, cy-
q€crBelcltlr oopasor saBrcxr o.! raftrtx fiaparEtpoa ae,qgw, ralt II t
1. Pe3roi npaflqE (no rpygperxocrr) ra€flJr 3angqaxrr orscraHra co-
BepeHHu r.r HecoaefrreHnrr noBrppoB He cyqecrBlrer. $ygoenrocrr no-
HoroHHo BospgcraEr c yBeJlrqeHxeHaparerpa k.

Cllqat !.. .ii,:rxa rexcra n uaJra. Ilex6or6e ecrecrBeHHo B

oro7 cxryagx BocnorbsoBarbcr npnrrru anropra[oy snr6xar s (t,t)-
noBropoar He npr6erar ft orrlrrraaqtrtr. C.aoao ar(1) Tercra cpaBHn -
Eeercs EccuxBoJrbxo co croBau ar(2),n(3),...,a'(N-1+1). CpaEHe -
Hlre sJtereHfoD r(atAo, napu croD npcAoJ[aErcr np rex IIcp' rrofta r€-
xyi{ee paccroq}ore at"(1 ,J) <k+1 , J = 2,...,tr-1+1 , s = }. i.ct:,r
a=l x d"(1 J) = k , orrcl|pyex Hgrxtfl6 (l,I)-noaropa. Axalonuu-
fiuu o6pasou c;oao ar(2) rexcra cpasHr{Eaetci co Ecenr ocraaulrt{ -

rlo'

,1I) rrpi r.2, r,qp .1r) - crl ,arlHag
B nocnelo- t



cf,r Bare al{3) r !.,q,. np ar(I{-r). Tpynoanroca raror npoqeAyp}r
B HatfryAlor cr! rae cocteBrrgr O(f'l).

lipr olHcxarrm (l,t)-noaropos I !dEg! -r:ercrc no emcsHHofi
cx€re noctporrro onpe[Bnrnrcn ( rouree panrpynrcfl Do r{ricn:, HecoB -
[qAprufi) ,tr@b r{qnA[aroH8JlbnEe areroHtH raarl8rE J]accmrflfi. Ioxro
paccrarpfiBarb r rage (t *)-n'.:BroFr, oxeraaffu xo!op[o( pagt€ceuu
rro,qByr. pasnrt fercra{r r.e. rr(t) e rn,1s1JNr-1+1, ar(J) €

€l[., 1 s J<f,2-1+1 x ar(t,J) !L. B aror cryqge oflpe,xBrf,ricf,
Bce arexen?rr rarprqu pa€cro*orn (dr(l,J) yre ycer orflrqarhci
o,r. dr(d,i)).

Cnyt{la Z. Illparerrr a r k raJ!. 3qlaua orncr.arsr HecoBepGer{-
HE ttorIopor rfigr 6c?b cBqA!*ra x gtltqe otErarart co8Gllaor[.
ooaropo! coorBercrDlm0uofl nspatro,gapoBtra[ ararcHro! erqasrta.Pac-

otpn, x llpuepy, cr]naa] HyxJreorr.Btrrr noctelpEarerbHocro, (s -
= $,r,T,ll),rrr[).

Ilpll Ld nr8 l-c.loEar o6paslDq.e (11)-noarop,6yNE xrer5
Hecoanqlarqre cxrEolH E opro, xr I [os&trt. c]r@crsysr c: BoB-
rct@( ?rnoB HecoDnq,qoflf, (a xauer.orytae xx 6: A x i', A r T, A x
q. n r T, f x q. T r II). Paccrocpu or eapra,rroa nepef,oAr{poDrr
arerentoB a^fihsrre, ral&fi rs rolopor 'cxaereaer' (,qeraer xopas -
tnuruur) [apy paSlltstr( arorgHlor ar{aD|l?ar Be salpafliDa, ocrarb-
nu. Ilprrercleaaao x xlnueolr.qtr [octoApBatatbnoctsra sto srBgBa-
.[s Eo neDeroAy x cteA,Dsrr 6 arlsrfirfl roqrosra 3: A=l"T.li; A=T.
I.Ai A=ll,l,T; f=T,4,{; f.l{,A.T; T4{,4,f. llerPyEro ErAptb.qto sa -
,(prra otucrarur rcq (ll)-noaopos b 

"gtct€'Tr 
coctaE €ltHor rg

9n€roHroB a&tsDma taoqrocrrl ! , cBoAta?ct c xcflolrsoBaHtler yrasarh
Hrc nepero&poEo[ r paeronr0.' aqlpr oarrcf,a$f,r (t,o)-noaropos s
rexc?ar lon re Asu, Ho c alfirBr?ofl ro4rocfl ! -1 x ,( BE6opy

cpeAr rlor! aelola rIBa'luI[ noBropoD ra'E, Borolue coaeFafl tlrcb

98Il-ryt Hecornqlp@lr crrroror E rqropror a.r{E3me.
Ilpr r"2 y ctroB. o6par!,!0[c (r SLnoglop, nr6Dao|l Hecoala-

.qalg$e cltrBortt E IByr lporsBoJrbru noonffi. lls qerEpe:( clrrEonoa,
Bat r{rallux y8asatolHe no3rlqr{ll, roFy! 6Htb IEa pasJlxrn*8r !pr{ LM
Bce qerupe. tigcosnqletotr nepBoFo tf,na ?pg6yDr rcrjletrBall{f," rr[b
,qDyx srereBroB artasrra. aror cJrFraf 6sr paccrocpeH sse (f =1),
Ho 

"&v 
coorBe?crgprqre (t,2)-noBropt orcefilerrcl. flecoanqAgrrr

BToporo Trna rpe6ynt 'cxaenaarua' cpray tpex srer.eH?oB aJt+aBnra,
!.e. Heo6xoanr.c npocrorperb cl sepranroa sepe!(oAnpoaox. HecoBfla-

AelIu aperbero rr{m, rpe6lll" "cxrernanrr' .qE)':( pa3HEx nap onereH -

iiI



!-,
ToB aJlttsEBta, qro Aa€r lpno&otteJtbHo E 1r-t)co2-.-1 Bap[arroB rre-

peKo,4rPoE or.
Iiprreturearxo r neprrr,lr!. c8pla(qpar. Hl({o.re[yn cyrrapHoe ro-

[4recrBo rreperoI[rporof,r Heo6xo,quro( AJlf, arBBrer r acex (t,?)-no-
BropoB, paaHo ?. 3ro nepero,qrpoBm rrAE AEf=T,ili A=I=!I,T; GT={,|;
f.T=qrA (Bropofi rrn HbcoBnAndrrrfi) r A=I, T=lIi A=T, I={; A=U, .f=T
(rperru rnn). Hecoanqgprcr nepaoro arna tac€ ariBtrolcr c lro-
r.qbD yRa5arfila napef,o.qtpoBox.

npr t=3, trF4 yr6 HeBoarorxo BurErrb ace (t l)-noalopr,rc-
rroJrbgyf, xeroA nepglroprpoBox. AercrBrterbxo, ADa l-c.roEe c rp€rt
HecoDneleHrarx una A,T; T.I; I,ll rcrlm 6Hrb [peo6pasoEaEr B tl[B-
arbtI, noBrop .ltrEb nepsroAtrItoBf,o, Br.rna A=T. T=P, l=l{, qro arB[ra-
reHrHo flepdoAy r a&ts$rry r.oryocrlr I, rge rorgec$enuor oraryl-
cf, Bce l-croEa 

"€xcta.&o(og rs uoloreru, B .larorou ctifyer[li roret aaKrD(Ia.rbct a
flpe,lp?aBneHrx (r ])-nos'oPa r Er.Le xoHr6reHarlr (lr,kJ- r (1!,
k.)-noaropoa, r'Ap 1.1r+12,k = Lt+kr. fi rpo€pyr (20,3)-nos-
rop rorer 6urb npeApraBreH I 6opxe (I0,0, @ ( I0,3)-norropa,rge
n O' - sxan orepaqt.r roxrarenarpx, rnr6o B Cdprs (I0,I) €)(I0,2)-
noEropa. E rtepBda cr]rurc nrf, DHsBJroHrr (20,3)-noaropoe Hlrtno Het-
rr sce ( I0,0)-a4pa (rnganuue noBropu ,[JrrHH I0) x oro6psrb cpealt
Hrrx re nepr, roropm nFt lncmp€Hrr BnpaBo r.rnx BreBo Ha 10 crr.Bo-
JIoE AAAII" rlo rptl HecoBtralpBrar, Bo BTopor. cr] rag ny&lo xa0Tn Bce
(I0,I)-nortopnrl oro6parb cpo,ol H[x re, xoroFtg rrpr pac@{peffir
yBeJtrqar qxcno HecoDtraaelfl, re 6onee qer. Ha 2i

lpx t = a r 5 [plrlocs 6u ] e paccxo?p€$ 3 raplanra pacnpo-
AeJteHrl.f, seco8na,[e!flr no 06€rl. IIOJIOBI|HraI LcJ[osa: 4=rk0=ij+I-2+2,
5=i+0=4+I=3+2. npn k = 6 Fa Do3Hrr 6u Eapraxr rrna 3+3,r nr au-
!0fi.q€HE 6Hrx 6u nprxerurs paccxolperltIfl npter ft xalqpn ra noroBr-
Hori B or,qerbHocrr, rrro gigBa.neHrHo uJ[exgHltD l HA 6otbtree qex A,Ba

I(oJrxqec?Bo craraar!fi. Jxexboerote,IJD|HE orccxrBaetarfi noaro]oa npr-
Bolrrr x yBenxqeHrD ltx rtrtctr8 r.l, cJreAoBaierbHor r JrBefiqet {D odDera
floc.'ie&y,oqero flepe6opa.

0rrscarrHaf, cxera o6xapy/:ierflr (t,tr)-nogropoB B o6qei, cJllqae
rreer cror:ce eroAororlqecKoe, qe rpaxtlqecnoe gBaqexre. OHa xo-
pcuo [nnDcT:;%p:.'Er c8.ffi8 ll€[ay SqaaqaIt o?ucxat{ra coB€IrleHfl$rx l.l He-
ccBepEeHll8x r:crTopoe i pccr aHqllcflreJlbHr[ ?pynnoctei c yDe]rIqe[r-
es 3HaqeHrtt n u k t{ yHxBepcaJbHH, xapaKrep rgtolA nep€roArpoBotr
xaK cpeacrEa o6HapFe${s HecoBepoeEGrx noD opoE (.qono:ruleaurre
ttp$]iepu Hr. cry re y nprnelexu n [8]).
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Cryqaf, 3. Bemwsa !, ra,ra. HgcoEnqlBrorr roFJi! 6rrb pasreqexE
no antlHs (1J.)-[oBrops c! cnogo6anr. lbrAory cfloco6y coorBalcr-
Bye! caoe rrcecrBo (1l):noEropoa, o6pgyeroe l-cJoaamr c r,qprr
flirrur aanoJIHeH[er. ( 1-k) ( rcnpoaanxu( rosrqrfi. Bce latore cJtora
rory,! 6Erb BafiIpru sa o,srH rrpocraorp xcxoAHoro rellcla c noroqbD
[porlelypE xeErpoBarflf, ftaapro r{5 ero l-cnoB, nPriq apryreHror
6/fiKt$x pacc?aHoBnt aBJraercr He Bce L-croaor a rrua (t-t) coc -
?aarml{o( eFo clrxBoJroB, pacnoJof,eHrm( B o,srHar(oBra (Ara raraoro
rr3 1-cro8) noarllufi. Jb6aa aapa rlg oao6pamroFo [xorecrBa l-croD
6yA€r o6paSoBuuarl (trs t)-noalop, t.e. flor"op c qrcrora HecoFra -
.trBHxf,. He rrpeBrrrrDrgfl t. Cpesr ]o{x Jrerxo oro6parr rcrorue (t,t)-
noaropu. Iio.q,o6xlm nporreAyw creAyer noEropr"b ci pa3' reHfla xar-
&d pas Ha6op nosrr${i.B t(oToptr( AoflycflrH HecoBnqApHxa.lieroll Mo,rer
6!rrb rcrroJrbsoBax B rior6rHar$rr c xeto,nof, Apo6reprf, ( 1 ,t )-nogrc'.,,.r4
( cr. cl5nraf 2) a crtyaqm, tcorAa Apo6xetrre nprBoArr x cJlrirxox xo-
POTXXI CtOBaU.

3. Peftyppex"rcrfi aJrroprrx orucxaHrtr (t *)-noslopor
tlfiHo ycoBepexcrBotarb fipf,xofi ruropr,rrr orucxalrlr ( r,t)-uoa-

ropor (cr. cnyqai I s n.2), rcnorssyr croAJmqge pexlppeHrxoe co -
orxooexrer caiarEaDlrce paccrosHxs dt(l+1d+1) r dr(l,J):

I dt(l ,J)+1 ' 
ecnl r[r] ' Ehl & ![1+1]r4!h+11i

I
dr(1+1 ,J+1) = .l ar(r,l)-1,ecor rlrl l,rUl &![1+11'r [J+1];(2)

I ar(r,i) B oct&lbHlo( cryqafi.
:/t(asaHHoe coo?HoGorce a!treraer rc Asyr( Agyflrx, H€[ocp€[p{EeH-

HO fpafifyerM( xcrog,a n8 orrpeAeJreHffi lorrrrlrola. paGc?oaEla:

i 1, ecJ'll r[r] I r[J]
dr(l,i) = dr-r(1+1 ,dd) + .l xceue o:

( L , ec rlr+tl/! [J+1] r
C,(:+!.ri+1) = ilr-r(l+l ,J+1) + .l 

,.liaqe O.

uuoairoileHre r2l ir rrenrxou Br{ite rcflojlr,ryerc8 B ynorl.HaBlmci
;:!.oe llJiroflirxarr ra"pr.rqHoro rrtna c "AraroxaJrbgo, tts.ltrpeqlteri. Tep-
utx "1;tanoair.r:ilttur" rH lcno.lbeyex AJIfi Tor'or q?oOH noArfgPf,Hlnb r qTo

it aJli'op!|tver le{ux3lmrqe cooiBo|lleHre \2)r tacrfiua paccTottot sanoJF
rtte?c, rto Attar.oHarnra. iDyAoerxoclb peryDoeglxoro aJlpoprtra coc?aE-



&qet o(f,2), r.e. cHrraerc, B l pa3 IIo epFBHeHrm c lrprxEir sJroptr-
i.o . NynDtxlutrlratllBHai roHcta8Ta otaellb raJla ,t orrPe,!€rre"cfi BPsxe-
Heu peaJrae4.rx [Dyx onep84r, cpaBHeHrr c[lrBoJror. qxcno cpaaHerorrl,
B rrpr r{[e, roler 6Htb lltaeHb[€Ho BABoe, ecJlrr salretrtb, trro rro x€-
p€ flpo[DnreHrf, B.q0n6 tercla psrror llrplxu I olEor Il Te Ia cf,raoJlt
e.paaHrBaDrcs .qBar&t3 o.8lH P83, Ko![a oHtl Haxoaitilcfl B roltue I-cro-
Ba. n lPyroi p&3, rcnqE B p€syrblate c.qPxra par,xr orlr ol(aafiBasicf,
B HaeaJIA l-CJrOEa.

1. llaa[fio-Hesasrcf,rat cx6ra pea^[lsaqxr cxalasa. EyAer cpes -

4. ArFopt co ncl(aqrori

,ls coorHolsrui (2) urerasr, qto rqrr clFrne Ha oIFH cuBoJr,
!.e. trpn flep€xole or conocraarerflr croB B.(1) rt a.(J) tt conoc -
taBrenrD croa ar(:.+1) r ar(J+tr ), psccro*oie re .oisr f,3r.eHrrbcf,
6oree qerr He Ii OtcoAr cte&rer, tno rq c.qFxre na ! croaBoroB crrpa-
B€.&DIBO CreAl'Dqeg HSpaBEFCIAO

dr(i,J)-!=a!(l+r,J+!)sdt(lJ)+!. (3)

lleparexclro (3) mrel 6sb ncrIorbaoEaHo &,rf, ycrop€lrf,r omcaHxoro.
$ue p€ryppeHlHoFo a^trrolflrra. Igrcrarre$xo, ocfl a,(t.r) . ki[,
".e; 

paccao*ue rqpJr crola,rr ar(1) r ar(J) Ha BeiuEcry r 6oJib-
ue atr[lttltlecroro, !o nr.i Bcex 1 5 r Sril, neer. ar(l+r 

'J+a) 
>1, a

d.(l+rJ+r) : k . alo oarlaqae?. lao Her neo6roDrxocrr{ cpaBr aarb
ra4r co6ofi c.roaa ar(td) tr at(r+l) ,ar(1+2) r ar( j+2), ...
...,a.(t+r-1) r a. (J+r-1) , a ronro cpasy treperrr r coflocreorenrr
caoa ir(t+r) r .](J.") r r.e. coletr !b ctaqor [o prarorarr (or-
cona rr Haasarfl€ amoptua) .

Caxa aosro]toctl coae1nemll cl(eqra He Breqet antoraflngecrr
cHffieflri 

"pyno€Irocfia, 
rDcrorbry rrptl c,qFrF6 6oree qer Ha o,[rH cxr.-

Bon xH yre He E coclofilnt aocnorbgoBalrct coo?troorelrtex (2). Tpe -
6Jmrcr cle4ra.tbru6 cxer,E poarllgarEf, crcauf,a. ABo rto to{x rarolelGr
ru{fe.

r,]

BrBa?b LcroBa He cleBa HalrpaEo, a cnpaao HaJreao, HattrtHag c. IIo-
cnqAnero clraola. Cpaaxerue c;roa a.(r) r ar(i) npogonraercfl .!.c

rex [op, floxa rerqmee paccror]qe d,(lr,Jr) =,r*]' 
(r = 1,...,1;

1.r = l+l-gi.Jr =;+t-a ).Ibnn s=1 x d.(l.J) < k, ro croDa
ar(r) r ar(J) egrb rrcror]re (g cvucre (1, :! h)-nosto.ua)r n cDaE-
r Barrcr creNdqr{e ,[Ea c,lona: ar(L1) r ar(i + 1), ric-':n rxe e s 1



x a.(tr Jr) = k+1, ro oclnq€crB.lrsrcr cKatrot( qepes (l-sd) cr.Ir -
BOJr r Bat[ffiAerca cpaBHeHre cJoB ar(1+l-s+J,) r ar (J+1-6{tr) (pc.l,
SarltpllxoDaHU Te yqacrrc{ l4JtoB, crxBorE lro'Iopg conocfaBrorc.a
AiryP c lpyror) .

(td) cecooraorouxe ' (t+1) lecootretclrue

cfi8(0a
-.+l t+!-.1

I cKarolt I

E

1 1

Brc.I

Tpl,goenxoc$ omrcaltrrofi denH yrg 6yAer cJopcrBertrnfi o6paso[
aaBlcerb or I I.r k. lipr xe cuoror 6onbErx no cpaaHeHnD c I sHa-
qelflfi k Karqaq praroHarb salronHrelcr c cldrrHerHo] TpyAoerxocrbn,
T. e. l,rcJro cpaBHsxxfi oxasuEa€?cr neHbllrxr qal g;rna,g.raroxa.m,r.i'py-

Aoerrocrb arroprn a B qenox coclarnrer o(f,z/o(lt)), rae c(rrk)-
BHr"pErr llo cpaBHegro c pexyPpeHt tr arnopfilvor..

0qerur cpegnee sHarrefine o(1&) pn nocrelpB&rerbnocrla Hes&
Dtlcrru( rcrurarclf, c saAarurar pacrrpgApre €u Bepof,rHocref,@={p( a) }
ncxo,Itoa c (c e s). ?arcaa rao,qprb xore" paccr.arp[Ba?bc.f, B xaqecrBe
aecbxa rpy6oao (xo gocraro'rroro n , Helrx lerefi) nprloJnf,€[ fi re-
BeTt{qeclgfr Tel(croB.
. liycrb ar(t) r ar(J) - cpasmaaemre (c roHq8) cnoBa ,qlrHx
I' a 6 - cnlna,Snat BerrqlrHa' paBnat AnrlHe lolH re^trbHoro l rac.xa
ol.lrx c,[oB, Ha roropon Ha6lpae[cs torno (t+1) Hecornqnp]rrf, (cx.
prc.I). iiutrrcru r(e) - aroarAarfle Berrqrucr 3 = s(tr1).Tpe6o -
BaHrB irrHtiuaJrbnocfr a oauaqaa!, .no (r+1,) -e HecoBnaIBHre AomiHo
6H!L satFrrc,lpoEaHo B s-fi no cqery Ilape cpaEHrBa€rrD( aaerenlos.oc-
TanbHHe a HecoBnq,q,annr xonllr 6Elb pacflpeAereEr no Asxe (s-1)
c|-., pasfirruru cnoco6aw. Iiepoarxocrr roro, qro ,qpa cnyqalmfi
cJloBa,UmHlr (s"il) orntlqartca no k lrosrlrflar., paarB

cl_t P:-r-t(1-Pr)r,
rAe P, = r B1a) - Depo.f,rHocr.b coBrrarer$r ABJa cpaEHt,tBaorxx cru-- a€S
aclor. tapoarxocrb roro, rrro ,qBa cryqaih*D( cJroBa ,qJflHH 6, pasnr.I-
qaDll[{ecs no nocJre,sflef flosxtstr{, B qelou paaJrtqaDTca no (k+1) flc-
slrqxx, ec"b p(err+l) = cl-rF:-rn(1-Pa )*+t . Tamr o6pa3ox, s -
= k+1 c BepomHocrbD P(i+1,L,+1)' s.k+? c Bepomrocrr,n r(t+2 t<+1 )
x T.a. r oTr:,l,qa



a
l(g(rrl)) * r s.P(s'k+1).

atk+l

pa6orxe) .
I

ffi"...!,"":-.r:. (4)

Ocxoguaagcr ne (4), rotro peanbH)D cxelry,qDttreHrar BIpnb rro-
cre,qoaa?6rbHoc{lt co cxarfiarr nepexeHHoi BeJl[rr{tu gaxsrflfb ycroB -
iron ( ycpegneruol ) c o,qrHaroeHrr ctraqrarr (prc.Z, crperrarr yrasa-
Hr recra nepec[oroBi salrp[xoaa8u wacrr rer(cra, no,qlepruecf, 06-

r(a) ) E(8)

m
n tf 1 I

I- f+1

1

Prc.2

n I

B coorse"crBtr c prc.2 rercr npeApr&BneH nocngAoBarerbuocrbD 
,.

neploApE, ftar&Ifl ll3 rotopr( coc"om xa o6pa6e"EBa€noro ]ruaglxa
prmu r(g) n Heo6pa6al.H8aeroro I.a{HE r - Zr(s). 06pa6ortra o,4Ho!o

nsFrogp B p€ryppsrnHor arnoprfle rpe6yer 2.(E(!) + r - 2r(!)) =

= z.(r-r(a)) cpalxemrfi, a B aJrroF.rre co craqror - q(a) cpaaxe -
to{fi. olcola cpeAr{rfi Btur.p[ atrop{rraa co.cBarrRox rro cpaDHexxD c

PexlDPgBfrur cocleBrter Egrf,uHy

o(rrt) = e(td (5)

nff f.P I. Ilycrr' n=,[, n{d =} tr r Bcer c€8'1 = Idr k = 4.
Ioraa E(6(5)) - 7, c( i6l4) - 2,6, r.e. t$cro cparxerfln yr.eHroa -
ercr no cparHoruo c perypp€nrru arroprrror. [prrepxo r 2,6 pasa.
C yaorruexner I !p ixrcrpoBaHxor k Bt8rrp[ pacrer fiHeFHo.

.(ocronxctaor olltcaHHofi crerE pear salllt, cxaqra f,aJlf,ercfi ee
flpoc"ota. rg gxalllr ! Tor, qlo c yDeJrrqeErgx & [eo6pa -
6atHaaexce lrllacrror rercra (Ha prc.z oHrl pacnororeHE r€rly aa!!px-
rorlurHrfl yractramr) trnranrudlrca. iipu toctarowo 6orbexx rIo cpaa-
HersD c 1 sHatt€grd t AEffiE aflx lruacaroB craHoBf,Tcf, paarrflx Hy-
JrD, T.e. aJropmrr nspecraar .qaBar6 turrpi[ no cpaBrreHxn c P6ryp -
pertnrla. nprpaBuaar (5) e,Drn{tre, x(nHo,q.rt qtrrcrpoEanrono 1 on-
peAerr"b BIr[t recroe sHaqexre L x rlao6opor. liarerxr, rro nouopn

IIC



co sHaqeHr{f,mr I noPrAxa rpilr{qecroro n Br,ltor ner npaBruro,He npeA-
cTa8.trtD/l npat(trqgcroto rulagp€ca. nocrorbt(y,u.tt ttrll Hq B$lo.lHtetcf,
ycJroB[e ( I).

oi[Sem[BHocrb aJrroFt.rua, oqeH[BaflyD wc.Ior cpaBHerflf, nap
cf,irBoJroB, ro&to tro8[rcllrb, ycJtorortB c[el{Jr cpaBHaltrlr llJmgtl (pxcaqrr
HorepoB nost{qfitr, IIo roroptlra o6Hap]rptot HecoDnqlerflr crorao.roa. Xo-
ft ycnmreHre .trofltror cPaBHeItrlfi rpe6ller [pno[flreJlbEr saTI]aT nap
ralr l{ Bpereru, ofo, rax qpaBrror llolllencrHrergf lnleHEEre]fl€la t,lc-
na cpaBHerurt, rolopo€ &rt Aennof, cf,eur npt JD6oq k ra€B6[re, qor E

p€ryppeHrHox arloprlus. Cxera ,qorqrcxaer pa6ru6 r.oltl{,lfiat$tl, Ho

l.lAes ocraarcr np Her: rar lorbro rsxyqe€ paccloalIte r€qny lplltrs
cpaBrooaexuan ctoBalot claHoBnfcr paoHIla (t+1), ocyqectg.raerct n€-
po<og (crauor) r 6Ju arile, naps Gf,oa, ,qIr solopon rery{es paccror-
r re paBHo k. IIoA sexlll[ll. paccfoflfleu d.(1, J), r.qe 6 < L 3.qecb

nototraaenrcr rflcJro lrecoBrrqAeHll], oalprrcrpoiatntrfi nlx conocra8Jgrflx
I rs I nap cmaaoroE, Ho conocraB.lreuHg cflrBotrr pacnorG€Eu He 06r-
sa"enbxo [o.qptA,.

0ner6HTapHd |!ap aJrroprlre DEruEOrr creAJ,Dqrx o6pagor. fiycrb
nFll cpeBHeHxx oroa ar(i)

. 06oanarur
a.(J) auno:nar.rocr ycroDrs d.(lJ) =

,... Jr., ynopnAP-=td(s
qe!fitrrg no
na,qprflr a

J 
"-J. 

tt

6) rtl

=1)

n
sepeo Lr,...l*.ri d

croe, nepexo,qrx I ana.nrsy c;roa ar(1r+1) x ar(J.+tr) r l rrruBar,
qto t HecoBItqABI[tfi rcf,Ar rryl Jrao gaiF{rcrpoBarH.CpeBrflBaeu csrro-

aoapacta$D Horaepa no8rqrfi, no o6t,Ap!,relGl HecoB-

= jr-J, tr- t, rt-r r J-r croDax coolB€tcaBsHHo (t r-1
r.9,. ), flocroarry crcao necoDnqlpru, npeBHcxro rprrxqe -

+ 1]. Ilgr aror BoortrrGr nFa cJlnnr:.m [[tr+l] r r[J
a) l[1r+r] I [Jt

8, (1

l

1
IT

)
=r

aI

+ 1]. B ero? fl"yar$x nepo(o,uri ft conocraB-
IEHIID CJIOB er'1

(Jrd) no Bt lsonttcarorofi cxexe;n

nil dr't U. lcnv Hc Bce crrBoJru cJro! ar (tn+1) r
"r(ibn To.trbxo o6Halr!&rBaefcr HecoBrra[eBte, nepexolufx r aHaJrray crroD

+1) [poBePeErr BonBpaqa€rcr xasqA r HaruHaer x)( npoBepf,rb.J t

c Hoxeparfl. Ha e,4{rrfiSr 6orD!!t${, qex Horepa noaf,t$? 6.,MralJlxx t(

1, rl Jt HecoallaApror]. l!b[l rce crrBo&r r€[,St 1r ,{ iz (coo?Ber -
caBelrHo Jt r J?) 6E.tDr [F)BepeHr panee, oro 6y41n oosa ar(1r+1)
I ar(i"+1) r B nporllBHora c,rJlrla€ Heco8nqleHt{e ro[er 6rnb o6Hap:6e-
flo r M6Ay Hrrd.

!.c,m npr BoaBpare Hagq[ HecoBnq,IplIrn He o6HapyreHo, To napa
c.ros ar(1r+1) a ar(Jr+1) .fiBJr.f,erci xcronofi. CABrFaerc.i Ha oI0tH

cuirBo,r yuelluraer HA etrrn{tqr rex;rqee paccrorrre;eou T[1, + 1] I

II?



I thi+1], r npoAoJrraem npoqeec, cpaBHtrBrir .]rce cnoBa a1(1r+.2) u
ar(J r+2)

Paslrru*re uopripmarryau orurcaaHofi cxeltbr orJuqa$rcarr.rlarnmr o6-
pa3ou,flops,qror flpocilorpa He[poBepeHHbD( c]tMBo.rIoB np{ BosBpaTe Ha-
sqg (cu. n. "6"). 0npa ra ramx nognipxarp{fi peaJr}rooBaHa B,qr[Jrou-
uofi pa6ore Ceuexrxmofi I,l.B. (Hfy,I9Bb r.). Ta,n re rprBeAeHH cpaB-
Hrre,rbHHe oqeHrcr{ TpyAoeilrocTl{.

2. Maurmo-op[eHr]rpoaaHHafi cxera peaJrrsar${r{ crau(4. Arropnr -
uH, orucaHHHe B [pelFl,qyqe!. paEAe,re, Hocar yr{r{BepcaJb}trrfi xapamep.
V nrx ner oDpafirtreHrfi Ha Bemrqnny 1, noqnocrr al(Faxla D lr oHr .

iloryr 6rmr pea,msoaaru xa .m6ofi 0Bl[.
0anaxo [cnoJrbgoBaHr{e cner4rrpru rreHe![qecrc{x rencaoB ( raroclr

a.r@nrra) u oco6erurocrefi KoHrperHofi OHI rorer croco6euosarr ena-
qlreJlbHorry ycrOperu{n aJrroprfra. llgea ycropeH[f, aaromqaercfi B BH-
rrlrcJleHn{ xouxl,IHrroBa paccrof,}It{fi ue[AJ/ rlapofi l-cnoB He noclruBo.rlb -
HO, A CpaSy ,qnfi AOCAATOItrTO 60.trUOfi rpyrlmJ CI{I.BOJIOB, JmarOBeHHbD( B

oIEo ualuI,tHHoe cJroBo. 9er 6ornue paspsAHoctb ualulrnono croBa ,r qer
rrenbrne roqHoctb ali[asnra, reu 6olrurfi AocrIaraercfi Bil,rrpur. Onpe -
AenenHoe sHaqerue t{reED crrergiprxa rouaHA xoaxpernof, 0E[. &renr
ygo6xofi, n qacrnobrr, ol(asHBaercfi rorauAg noAcqEla eAl,rlorq B u& -
III{Httott eJIoBe.

S.uenernaprufi uar alrolmlra BLrrnS,srr cnelyDryrx o6pasou. llycrr
cpaBHlrBanrca c,rosa ar(l) x'ar( J ). Bstrrc.raeu paccrof,Hxe ar(lrJ)
(cu.rume). Ecar ar(r'J) s t ] napa clor ar(l) r a.(J) - rcroraso
Cgpunaeucs Ha oA1rH cfiBon x noalopfier, ryorleAypy np{ileHrmenbno r
cJroBa,u a. (r+1) r a. (J+1) (uonno npocro cropperrlrpoBasb peccrofr-
rue). Ec.ilr re ar(lri) = k + r, rAe r>o, coBepuaex cxaqoft Ha r
cr,ruBonoB tr nepe:(oglru K cpaaHeHrm oron ar(l+r) r ar(J +r), r.e.
BbIrIlcJIAeil ttr(t+r, J+r)

Tarru odpesor, npo.qprteH[e no rarrAofi ,q[raroH&,u{ [.qer craqraurr
nepeirenxofi jpurmr r. Cpegnee sHaqeHre rc &rrs Hauero rcJracca nocJre -
AoBa,lerbnocsefi i(rrt) = (1-rr).1 - k, FAe P2 = E^ pz(cr), orry-' o€S
&a cpelFf,s rpyAoerroclb

c = o(nalr(l &)), ( 6)

IIPIIMEP 2. Ilycm r = 4, p(d =* &,rfi Bcex s€ s, 1= [$rk -
=' 4. Tor,qa i(l,k) = 8, r.e. B cpe.qHeu oqeHt,rBaercfi .IIurnb Bocbua.f,
qacrb oreueHtoB B ra?plqe paccrofir{r{fi.

a

t-

II8



\rartxnnrrarrsnat roHsrsH[a, m&]a3]rx€Ba€Las B (6), onpenp-
nf,srcr apereBes aHqr{creEta xaiflIlHro8e pacgror E. Boau6ruo cxe.;
16r ero BlIr8.tcror[rf, B repfiHex xorenn E3C -6 rrFtBqAeEt xa plc.3.
opreHTar$i Ha EAC -6 o6ycJroureHa 6o.[b[of, A,[orof, paspr;qHoi cerxx
s ,qalI{of, naDrxe (4ij paspqApa ) r ynp6rrfl .q.[i n@u qersfi Ha6opor.
ItoraHl.

Ilopperuroilr scsr qe.rbrp€:x cxsr npocrarlrrBaslcr Aocra[oqao
,erxo. B o(6rax "a"-"8' rcnorba,,orcr no ,qBa pa.9pr.q! nrt npelolaB-
neHxfi rsEEoro cruBora, nFflqer B ngpBrr ADyx c{pu8x roA cllllora
sArIIlCEBAgrCr nO rOprAOHfaJrI{, a B llrglb€fi GXeue - no rePrrraaa
(eto cootaelcrayet roray, qao crapre pBprAEl roApB co6rpoDocf, B

o.qro eloBo, a r.rqIEre - a gpyroe). Easoaor (r Hat{6onee flpospatF
HoI) sBnteaca cxera 'gn. C ee noroqro laorHo rrtrrcJrf,rb psccroaHrt
Irs crroB c 1 

=/l8. tipr ,18 .1 < 96 cxerra npxrerrf,Ercfi .qDynparHo
r r.9,. Pealrxoe Bperi paSotu aJrropafraarocHoaarfioro Ha sto, cxe-
re, opllBqA6no B ra6rrqe.

Ta6rxqa

Bpe r pa6o{u arpop[rra orHcrax a scq (20,?)-nosropor
B rrepBxrdrr( c?pyxrypax pasJDiqHof gmru (aBl E0CX-6)

Cxeua [a" - aHeJop cxer.H "Br &[t iroptaot anbHof, ro,EtpoB$rlr.
Crepure n xra,qure p3sps,qr xonol co6[paDrcfi c noroqED ofleprt$r
pa36opor. b o(€ e'6" onepet[rr paa6opror (,qpaomno pe,qr.i B np.r-
Trr(e xoHcrp]flIxrranra abl{) arxe0r€Ha 6onge Tlrno$flf, oflepcr+asrf,.

b cxere "ri xcnoJrbsoBal& Tp€r(paspqqlras f,o.qtpoBta co cne,IJ,D-

WM cBoIcrDor.: xaraLlrHFoBo paccrotr e r€Gplr .m6oI napofi pr3flqHtD(
t(oAoD paBHo nByrr. ['naro,!aps aTo]ry yaDoeroroe xasI|BnoBo pSccfor-
HLe Xe IU/ CpaBH[BaerElr{ CrOBAsl IlOJrl aA,srcfi 38 ABe On€pArfln.E tlprH-
t$re, efo cpasy roflro cpaBMaarb c ynDoeHHEra nopoloBru SHaqerursr.

cTuerxr, i.rro Bo Dcex qe!ryex c,aere)( np{cl,"rgrBye! onepar$.i
( xoxaxaa) noAcqera rficra eArlofll B xoAe, roropgr f,arr€Tcr fia[6onee
tDyAoexxoi,a, r( Tory xe }{raesrcr He Bo Bcex 38ili. B npnrqme' ona ro-
er 6HTb sareHerB rrpocfroa la6rrrtr$fl aJroprlraor. ilyclr, r nprrepy,

l(o,[ co,u,e!frx.r D 6a.FToB., UcJtrr orc]llcrEyEr r(oraH,q8 orDe,qpJre}Iif, rtrrc -

83?P,.
jlrxHa

[rccJreAoBaterbHocrrt
irDerl, nOllCXa' ( cer)

40i0

3,ZS 13,4'.1 36,6

70zl 2I9I

I39,3
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Jra eprHtlq B 6arl3, aeBoArx raccfia r:, 256 srce{, xaIAOe lls roTopr[
ecrb $rc.!o e,4rrorrl B Bocbr.[pa3p8E{ofi r(olpBoi Kor.6rHarl]or.onpeaprf,D-
qef, nopr,uro8Hfi Horep leflHono qrc)ra B rgccra3. IlpocrarFrBad ! -
6afiroBH, ro,q, 6arll 6a 6sfilor, rmepnp€'rp!rcr xasli 6atr! ral( qeroe
!flcno, ollpelprsqee BxoA B T86.[rq]r, r clnm{Pyfl aHarra a co0!!3r-
crBllD[Ifi ArererEoB TadJIIrry. noore E o6paqarfli r r86flqe norwa€u
pesynbrar, ocltqpc.rlrB (o-1) qorol[rcaerutrfi cJrn€elaf,.

3axrqe ie .

Paccrotlraa aaraqa orucxaptt B ,qrrmrs rercrsJ( rcgx n€coBep-
[eHrula rroBtopoD aqlel rofi .qElrcr, ?.e. lnragrroB rErcra, 6JDBrux a
cr,rcJre xarxrrHroBa pacctomua.3qnarra arl!/3rbHa B neHearqecloc npt-
,or€t r( r B rrp.LoreHrrr, cBr3lt0rr( c a8"otaeflttlecrcll o6Haplaefl€r
tl lcfipeEn€luer. @60r E rercra.

Ilorasana cBFb g4[8q o?EcraHnr H€coEepgrn@( Il coaelEeHmfi
(r.qgamnfi) noaTopog. ficnomsoaaruufl np aror ]reroA nap€ro.qf, -
poB9r, B npllttrorne, rcer paccrarprBarbcf, raK carH, o6qt, rctoA
cBe,qpHrr n6pro, Bqlertrl ro Bropof,, 6oJree npocror.

npe.qrf,sHra .sn a.mopiDaa-peoer f, aanatfi c rE3Ape"rt[lo, 
"gy-ApefrocrbD B HaEryIEeu cr!^la6, xor.qE ,qo[ycm,slct cll.[bHo6 paatrrure

r.€{Ay cJoBarr, o6pasroqofl HecoBepoeHr rn floBrop. 08ffi arfoprl'r
lllleer J,rorBepcsrbrlllfi xapamep t{ He HarrqAHBeg! H{xatolx olPaHrq€lo[fi
Ha ,r^rmH!l orEcrflBaerEr noBrol}oBrrorsrocrb ar(hama t{ fln [cnorbsy€-
rof, oBU. Bsopofi anropra. (6oJree 6Ecrprfl) aBJraetcfi ramrroro-oprex -
rrpoa8flnfl }l cy{eGlBetuo rcnorbsye! (FEop ratocfl a&tsEma, q.!o

xaparrepro tr[n reHgr.rrr€cErx nprrotel[rf,. IlepBE a^rrotrltfra p€afiBo-
aatr xa 08I esrxon cepfi B.palrlro( rulll CXIB0JI n alpo6rpolan Hr Fe-
Herrqecrfi( ll rlIaHraJrBr&D( lercf,ar. B8opotr aJrnopttra pearrgoBar ra
EOC[-6 r enpo6xpoaan Ha reHerrqecro( rercrrtx.

ilrreperypa
1. tlGIlE 8.1.. TISCEB X.I. lhe stlba-to-aflr.Da oou.otlo!,

D!obl€o.- tlcfl.1974;a.n, fr 1,p.16*,1?1.
2. TEITIE C.I.

bet €€a tro
, EIIDDIS S.C., EIIICEI$X C.1., E)GXLf,, LE. [h.
hoDlogt a.aloh al8olltb! f,o! locatlE8 rfuiL -aequraoaa. - Itrol.lolals Boa., 198lti i..12, 1 1.

e.?11-76.
3. roRr !.J.

aucl.lo ac,.il
c.rr., f,qfl1tr I.s.

aequoDoca.- Itoo.natl
of

e./4rf, 1O

i2t

197? t



4. [API0D( A.A., CCIl0BhEB B.B., ItCII{A}l0B li.A.itomenc*uil qlq-
.[rs noannyueoru.qEor nocJre.qoBate,tbHocrefi. Hoaocr6rpcx, IS3.
- 44 c. (Ilbenptmlrll{rf C0 AH CCCP).

5. ItOlqArOB H.A.. C0JIOBbE:B B.8.. fiAPl00( A.A. Bucoras HacH -
ueHHocrb nD'rHrl{ nosf,oru B leHax PHlt-noarreprs no .uaHHHr roH8efi-
etnono orainae. -IAII, Is3, r.2?3, rc, 

"':ffi:EE.no 
* *

norcxa

4E:EIlN,
7. XlOUf,n0B B.I. {enrpalbHar npegpnbnas leoperr IJrfi rucJra

TEffi ffixf y[f*4:"8:E[trgga. - I eoprn B epo nr'o cre it n ee npltreHe,ra'

T.H. O

c.

ti. rYCEB Xexarcrann i.crefi B

3:#!8ey'
crcaerH, BHII.

Ilocrynraa B IreA.-rsA. org.
II xon6pa I$b no.qp

,

r22


