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Baegerue

Pacnpegeaenru o6pa6otra trHtppxn$x rBrrercr o,qfio. rs ocnoB-
Ht!( HanpaBJrerolfi, pagBrBaDu[rxcs B Hec?osqee Bpera B o6aacu BErorc-
,f,lanbHofi ?ernll([. 0co6oe pagBfrxe oHa no.[J flra B cBsgr c noaE-
tennex AenreB!fir Ho Jronrqecrut AocraroqHo roqplo( rnrpo€Bl. 06tepr-
Henxe onpeAe,reHnoro noJrrqecrBa rrrpo-OBll B cnc?ery nosBorf,et no-
,{nu?b roqroe BftFtIicJlrtef,bHoe cpegctBo npn cpaBmmelbHo ne6oarrrq
AononHnrerbHril sa"parax [t]. ogrn" ,rs KlaccoB crcrer, Foropue ro-
ryr 6mr nocrpoerH Ha 6ase mrrpo€Hl r nponparmro coBrec.nflu c
Hrvn rrnrJBMraarrmlca pacnpeAereHHHe BHqrcrrreJrbnHe cncrers [e].
Pacnpegelexxofi Brrta{clxrerbxofl excterofi 6yger H&gHEa?b ro.[Jrerrf,B
BEqrotrteJler, oGe.qIHeHHtlr (Ftsxqecrr r roFrqecrot c noroqbD lrpo-
nparrHo-ynp8BJlf,erof, ce!}l cBfgn B eArIH]rD cf,clery, E fto"opon o6qee

lmpaBreHxe ocJ4ecrBJrfi ercn pscnpelBJlelrHofi ( geqempa.anso Baffiofl ) yn-
paBrf,Dqefi cucreroil. Jnpana.arqga nporpaloa pyKoBo.qrt Bcel}l itssnce-
crcfi.tl rl JlonnqecKrm pecypcarnr Ho ee ocHoBHafi JloFnqecKa8 cTp]mry-
pa r crpyrrypa .qarcGo( noBTopmtcs Bo acex 3l[ crc?erH (Of, - sae-
reHlapHaf, xa[rHa - BHtDtcJllt?€Jrbrufi roAylb, Br(JtDqa04rfi g ce6n co6 -
crBeHHo OBM n encteroroe ycrporctao [I]).0tn romn octroBHllx ctpyr-
qp aBrf,Drcf, orABJrbHHrl{ roAyJlfll{, ftoropue AeFc"ByDr o.qHoBper.eHHoi

acltrrpoHno gra o6pa.aoaax[n e,q1Hono qeJlolio.
B pa6ore paccratpnBarylcs Hefto?opue x)npoctr, cBagaHHUe c BH -

6opor ctpyxf1rp ynpsurmryx pacnpe1erleHrofi BtnucJrnrelbHtx c[c?er.
x &[a Hero?oplfi crpyr4m [plBeAeHH aJlroprlrE rrrnp]r'lt{3alprfi.
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Pacnpegeaeroore mulc.EiteJbnue eJlctertl

.[pmoe Bo BaeAenrr o[Pq,qBreHxe pacnpeAelemu BrfiucrrreJlbHlo(
cncler aB[fieica He coBcer tor0trflrnocrotbry otlo orBafirEad! unporllfi
tsracc BEr[tcrraalbHD8 cncterr B tlactrHoc!f,r n cocpelptoceEilre E.
.{4a yrorrrenrn otverfir' rtlo B pacnpe.qerexnu E o6ren mtFpa4tr
rerny 3ll ocyqec?Brselcf,rtrar npaalllor nocreAoBalerlbtul ltoAorr B !o
Bpern Rar B cocpeAotoqerfiE E tarofi o6ren ocaqecllB!f,€rlcf, B ne-
parlelbHor Br.qe.

lfu ne nauqpBs€L Hxnarotr onpaHrqeruI[ Ha pacctos]ole rea41r 0I
B pacnpelerenrcc E, o?refi{r roJtbtor qro eno Be[nqrna BJIrtet Ha

Ha6op {yHtr4rfi, BlnoIrrf,eu y[PaBreqen cxc?eron, u opraHrsa4m (bmK-

qporuponannn E.
B nactoqee Bpexfi ur{porxr @otttott BeAJmcfr trccr€goBaHm tlo

[poef,"npoB8rflD 
"aR 

HaSHBaeriS noraJlbHEx BEt4crr?erbHt[ cllcter r
cetef,.B ?errx cxgleuax 0ll pacnorceHu B oFpeHxqeHHor npoctPanctBat
tl"O IIpXBO.qt! R HegBArotielbl0fl .qnruI8l raHanOB CBf,SI IeIA]r l8[rnaF
rr. Tarre cxctern ycranaBrrBaD?ca B !rup€qAeiltfir Heytru m6opa -
loprfi n rurcrrqnar, B qqriEr rpegrprr?ln r r.A. t3]. B 6oarmrct-
B€ CBOfl OHn tBrECCf, peenpqAercHlM mr4crr?eJlblllfllt Creterari.

0co6nfi rx?epec speAc?aBr@t pacrpelererHue E *us lmpaBJl€crxr
paccpeAo?oqeruru octer:alll E pea.lbHor lacotade Bp€reHtr. .[,ra eE.
r4cmlerbHlr cnclar p€eruroro Bper€Hf, BaIlelEloax xapar,leprs!ruau
f,Brrrlcr Bporr peaefor Ha Horotopoe co6utne, Halsrrcctb r rray-
qec?b, rrpoqlo?a lmpaalerrs, cnoco6roctr E pacef,peHxD.Bannr caoil-
cfBor yrrpeBr@ pscryeler€Hlll,r E aeraetce .!or rrro e€ BErdG[x-
?atrbHre r.o.qyrn (0X) ronyr 6rna pacnolor€Hu B HerrocpglptBamrcn
6rraocr oi nslorurroB m(ppnt0m. Ilocromry E pacupe8€legru rc
o.$xr. xs patrcB lDra€icr p€Dfl napauetbHo, o6pa6orm, to lam€
cf,cr!€m rorJn .qoclelouro nr6ro pearrpoBarb Ha cn"Jnrgor, BoFIe na
oqBlbru yupaBrr€mc odterrax norBlrrslcr neo6xoproclb B pegror
yBollqeHrr rosr@lr Bgrucrrlelbntc cpeActB. Ilapeue'r-Er Erarro-
.qefelByrqe [poq6ccB, rrporcEarye B pas.rrruru 9f, crmrpomsrp},Dlct
ryler o6rera coo6qeurrm.

Tar rar 9I crcreru cBssalu rerJty co6oil nporparrHo-/npaBJrre-
rofi ce?bD cBigx, ,toi B gaBncttroc?x ot o6ctoateJlbc?8, crc?exa ner-
Ko xore! 6ml peron(rnyprpyere.

0crouse raparteprsmr pacryqlerero{on rc E sHerulerbxof,
c'!6neHr aeflqi!! o" ee glpJmqy1][, i!.e. loaoroFrr cBfraeR rqly aI.
Ilrtre paccratpnaarrct Hero?opuc Borrpocn, cBtgalofie c crc"erarn
ro.Gqeaoil ctIIfBqI?u c AonoEs?erbHHrra cBrsflr.
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Pacnpegeaemue BC roarqeBofi c?pyr"ylrr c AonolHr?e.[bHrun
cBSStrlt

IIog ctpyrrypon exc?emt noHrrae?cr npa{ G, BeI[rHax ro?opono
conoctaBJreHu aJrererlepHHe raErHLt, a pe6pal - kaHarH cBtgn ref,qJ,
tmr. Ctptrrmypa crclerH BJrrf,e? Ha rexet{rgtbt, o6ecnerornalryre opna-
t!€aqtD reilraEltrtHEfi (ranpoqeCcoproor) Bsafio.qefic?Enn)nr CJIe.qOB{r-

t€trbHorHa croEroc?b nponperarHltx f, aruaparHDlr cpeAclB E3anroAefic?-
un 0M x npoqeccopoa. IIpn ardope crgyx"ypu pacrpeAeleHnofi BC Heo6-
xo.qlxo JrurruBalrbi qto EaHa.[H caagr He f,Blfrr]lcfr a6coartno HqgeltIu-
rr, t.e. coo6qemra ronJm ttcraralbcf, wn ?epr?bcr; raHarH cBfisl,
ror]m otrasHBalrb noJrlrocrbD r{J[r gec!f,qHo, gq[eFra nepelaqx cooo -
qeHxfi Mof,e" rsMeHmber; 3ll uonyr orKesarb s .m6oe Bperr; 9M uo-
ny? Brumramct a pa6oly a ro6oe Bperf,.

llpocrrre rorrbqeBue crpyr(rypH o6aqggnt prtqor AocrorHcrB nepeg

Apyrrrxfi crpyr(lypar.r{ [3], ognaro Ha.lrqre ronbro o4nono oAno- trnri

ADlnranpaueHHoro KaHaJa cBfisx rergl 3il flpxBo.$rr r yxyperrflD prug
BarHba xapaKrepxcrgx (rueyuecr!{' Hagelmoctu, sa4epntru) "

TaxrAJra oAHoHarrpaBreHBof, r(oJrbqeBon c"plmrypH BhxoA rB crpos
o.qflono ReHaJra B oAHoHanpaBtreBHou ronbqe BuBoAltr l{3 clPof, BcD cttc-
teuy. B KorbqeBofi ctpyntype c AByHatrpaBJIeHHHrlr r€HaJSru cBf,Su 8ri-
xog t{s c?pofi ol6oro fteH&la (rar yam) He [p[Bo.$m x noJrnory p&s -
gyueHxD cl{ctrerHr oAnafto Be.q,er K yBe,HqeHxD BpereHr o6reHa r€[.q,Jr

y6rart{ ( x yaearuexxD Sa'u,eplrrl nepeABw xH([opre4x relqy 9U) . riax

nsBecrHo I I] , crpymJpHas sqlefra onpeAeJlf,etcfi Araretpor crpyt( -
tlTEr d, ftoropaf, .q,rrr rpocrrlx KonbqeBu( crPJntt)p c AByHarpaEJleH -
nun cBasfl{r paBna d = N/2 r P.q,e N - qxcro ysJtoB,

Bae.q,enre AonoJrg[renbHbo( cBfsefi yJI] uaet ytarlanHlre xapartepn-
cllfint, oAHafto np[Bo.uI{T K ycrorHeHlD nponparrHoro o6ecfieqeHltr tati
ftax nofiulrre?cfi Heo6xo.qluocTb B BBeAeHrn rPoqeAypH raFpyflsa4lh.

Paccuorpnr ABa rr,rna KonbqeBDDC crpyrryp c AonoJIHx?eJIbHLDl{ cBt-
3f,tx: trerHpexeBfsHHe (pnc.I) tr TpexcBf,slHe ctpyrt]PH xJIil ropAoBHe

ctpyt(typd (pnc.2) [ +-?] .Otr crpyrrypH xapaftrepnsynacs o6qnu qrcJrok
ysJroB N, ,4rrrHofi AofionHnreJlblsoc cBs3efi r (noA AJrrHof, Aono.[Hrtcrb-
HOfi cB8sx noHruaercs rucro pe6ep ocHoBHon ctpyK?ypH! KoropEe no-
KpHBaeT 9Ta CBf,3b, .UIArreTpOM d X CpeAHnM .qnauetpoM d'.
d. = nax (4,. ) , rAe d. - MlrH[raJIbHoe qlcJlo pe6epto6pas]rDq{x nyrb

..n rJ rJlJs

usltsnai BJlserri [Il.
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Cpesun lrarcrp E crr1r penyrrqmoc"r crpymypu onpegplrElct
RAR

u. =*ro!] * 
-!] 

d..l
l{ r=O I[-1 .t=o

.[,ea onrcuaacmr crgrr"yp d 6ugro E EerxqrHe Jfr' . Apor. r .qpnor-
Hxterbru[ csrocf, au6rpa,ercr paBHof, ]/tr[ , n[€ ] r [ - 6.rrratEee
qeroe rf,cro, 6oruoee r. Orletn, qlo Alr omnarbrco( clpyrtyp, c
?otlEt gperflfi rf,t{rrarbHono ,qxarelpa, SHaqeHre D rore! o?lrqe?bcf,
o! npxBeAeHHono ue.

lhppSnrsargr B rolbqe4r? crgyr"ypar c lpnorHrlenbHrorx
CBf,3'IU

BaeAeile ,qpnonn"erbrm cBtsefi .qnt nouelmt trportycffiof, ctro-
co6nocrr crc?flH Hq,qEroctn n rrB! recir nprao,qx" r neo6xo.qgro-

hc.3

Ctf, llOtrOlbsoBallnt alrOprtl.OB lefEpytxsa -
W W nepe.qgtu to{op.algn rs yera I a

]'sen J.
Ifi .qocfiEenxr yBre HasHaqeHxr nptr

o6rene Et{op.a.rpefi r€f.$t ysror 1 tr yaror
J coo6qenre n€p€AaD"ct no rotbrg, n so Ao-
noJlElttarbru cBrsrr e AEyr HarrpaBreHrrrx -
no ntr EporaB qacoaoi c4ern. IIpm atlor
,qn r fta.qpro xrcilrarbHono nyfit gqlAetci
Haqa^lbHoe rlanpaBtreHxe .qDrfeHrf, no xorblv.
Kargn lleer cogeFrl m6rr4r rrorn+rbrla,
tr]Flel tt .qpyrrr J6tar crc?€ru. Cqora ?e-
ron 

"a6.otrSr 
flpqgc?aBrrcr co6of,, Bo clqe -

ctByrqlpec coo"Eelc?BtDqero t/3la Ha8H8rr6-

Hrr r coApp! qeupe norr (prc.3).llole H

yBaBHBeg! HerrpaBt€Hre nepe,qAtu r[r(Dop.84o{
o? xgroqflra I r notpe6rten J no roabtry:
E = 1 - .qDEeHre ocylecrBriElcf, no qaco-
Bofi ctpelBer H= O - IIPolrD qecoBoR c?pe[-
rcr. llore tr orrpq,qglrorrraroe rucro pe6ep
no ro.[bry Hytro [pon?r .qlr .qpcfEstorr ]a-
ra J no He[pssremr3maaaxnory E.lloee r
otrpeAeue? to re, q?o x uore tr, ?orbto B

HarrpaueHnxrqxr!trBonor@ro[ E. Ilore x
yrasHBee?rcroJrbro AonotHmelblu cBtsetr
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Heo6xo.qruo rpofi"r AJrs .q,ocrrreHxfr JBna J.Ha pxc.4 rpxBeABHa ra6nx-
qa rapopyrrcals{x .qlfi l2-no trrsaa qerlpexcBasHofi crpyrrJpbr (prc.I).

Analornrrnre ra6arpr coc?aBJrmrcf, n Arrf, [pexcBssHofi crpyrTy -
p[I.

.[na qp€ca HegHaqeHrs AH r qlpeca rcrotrHuxa An cnpaBe.q/HBu
cJIe.qJD[Fe coorHoneHrf,: fipr ABrreHr{lr flo qacoBoR crpenre Al =

= (1, + rr+f,-tr-)nod I{; npr ABHreHxx rrllorrp qacoBofi crpenrn Ai =

= (As- Xr + f, - f) nod n.
.{4n ctpyntlpu, rlpeAclaBJlemtofi He pIrc.I, r = 6.

. Paccuorpn aJrnopmxu rraFa,pJmrca+rlr AJrs crpyrtJrpH, nora:]eHHo,
Ha pxc.I, Ins .qpyr cnJ raes: I) HcrcnpaDHocrcfi B crcrerc Hc";
2) aencnpaaen ar6o o4rn R8r{aJr, nr6o ogpr ysea. Caegym orilernrb,
IITO BIf,SHr{E HEXCNPABHOCTI TAHAJTA CBf,3}T HJIT,T J|sXA OAI{HATOBO AEfiCT-
Byer Ha aJrFoplrTr. raplllp]mr38l[lll, no9llolry flpr otlIcaHl,rx aJlropr"roB
ne 6yg,er rx pasrrqatb.

AJII0FI,ITM I. HencnpanHoc?r B clcrere orcJrrcrBJrDr, Bce ftaHaJrH

ABJHanpaMeHHe.
I. Anarrg H. Ecan E = 0, to II, rxaue
2. Anaars noas i. ecar i = 0, ro 9, rnaue
3. Arta.lns nor.E E. Ecm r I 0, To 7, Hnave
4. Aaa.rus noaR X. Ecfi X = 0, ro 20, rnaue
5. Yaerurqemre rerJruleno qApeca 'A? Ha r, A! + r.
6. X:=X-I, aepexo.q, r uany 4.
7. \:=\+1.
8. f,:=N-1 , nepexoA r uany 3.
9. \:=lr-1 .

I0.. E:=r-1 , nepexoA r uany 2.
II-I9. Orlt uanr arrnoplrxa aHaJrorrwrbt uarar 2-I0, roJrbro Hae&-

,o ABnf,eHrR oc]rulecfBJrf,eTcfi B npoT[BonoJrof,HoM HarrpaBJreHxfl u Bce
oneparux clnflrpo Ball}r, sareHf,Drcf Ha onepaqx[ BHrrrraHrf, x .nao6opor.

20. Honeq.
AJII0FTITM 2. HercnpaneH o.u{H rm KaHaJroB caasn (yeaoB),HaxoAfl-

q}{fics Ha nJnr rs ysra 1 B ]8eJI J .
I. furanna H. Ecan H = 0, ro 34, rrave
2. Anarrg noan E. fc,arr i I O, lo 25, ruraue
3. AHarras nors r. EcJEr r I 0, ro I3, nnaue
4. Afia.flrs noan X. Ecar X = 0, !o 66, nraue
5. Ilpoaepra ycnoBlta: .qocrr{rilf, nr coceAHrtfi ysea. Ecar He?, To

8, nnaue
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6. Ar:=A! + r.
?. X:=I-I, nepexoA r nary 4.
8. A":=lt+1.
9. An:=Ar+r.

1Q. X:=X-1r

II. Ana.ms noaR X. EcJil X I 0, m 9, nnaue
12. q:=q-l . Ilepexog r uany 6,6.

13. llpoaepra ycJroBrf : Aocrrrru Jrr{ cocegHxfi 1aea. Ecrur Her, ro
16, rnraue

14. \:=An+I.
I5. H:=It-IrrepexoA r uany 3.
16. AHanrs noas X. Ecnr X / 0, ro 20, rnaue
I7. A1 :=A1+r.
tg. X:=X-I.
19. AHa.rrra nols X. ticnr X = 0, ro 3, e nporuauor cayuae I?.
20. 5:=5+r.
2I . Ipoaepxa ycnoBxs q= + Ecrt .qE, ro 66, rxaue
22. Ilpoaepra ycnoBrr (rrr-q) > o. Ec.mr AFr ro 24, nnaue
23. .er3=[1+1 , nepexog r 2f .
24. b:=lr-1 , nepexog r 2I.
25. Ilponepra yc.[oBtts: Aocrrrril nr coce.qfifi ysea. Ecm Her, ro

8, nnaue

26. .rc :=h-1.
2?. E:=E-1 , flepexoA r uany 2.
28. Ana-nrs nor.fi E. Ec.llr f, - 0, ro 3I, nnave
29. l'!;=$+t
30. ft:=tt-I, repexoA n nany 28.
3I . Anams noaa X. Ecrrt.t X = 0, To 2, ruraue

32. A1:=A1'+r.
33. X:=X+I, nepexoA r uary 3I.
3,145. 0rr uanr aJrropx[ua aHaJrortrqHrr uanar 2J3, rlpr Antrrer{ilr{

B nporrBorroJrorltoL HarrpaBreHloi. flpn srox B coorBercral/Dqo( orcpa -
lopax i4i sexeHf,eTca H8 i-i n nao6opot.

66. Koreq.
IIFI,IXEP. .{pn npoctonr paccxo"prx cryqa.n, KorrAA Hef,cfipaBnocrefi

B crc,reue ner..fl,orryrclrr{, rrTo Hyrgo nepe.qatr coo6qenre ns ysla ? a
ysea 22r t.e. qApec [ctotrHlrr(a \ = ?, a aApec HalrnaqeHlrs \ = ?2.
Ter5nryrfi qlpec l" onpe.qensercf, Ha Eaf,qor orarre qpoxor,qeHrs coo6 -
qenrf, qep€ rporerlnoqHHfi ]lseJr. lla ra6mrry repp1noB, Haxolfqefics
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, 0I 2

B JEne Trnsaaeraetcfi crpora)coorBercrB3lmqpfi yary U. Or8 lrrreer

cne.qyDuufi BlrL:

llocaegonareJrbHoc'rb BErnoJrHeHna [te.IroB arnoprtxa cJle.q)Dqafi :

I.
t.

I.
0.

H

E

3.tt/c.
7. aT:=Afl .(A":=8) . Ilepexo4 no rotbry a ysor 8.
8. K:=H.I, E:=2
3. Hl0
?. Ar:=Af1 ,(An:=9) Ilepexog no Konbqy a ysea 9.
8. K:=t(-I, l(:=1
3. H/o
?. Ar:=\+1 (5:+O ). Ilepexog rlo Konbrry a treea I0.
8. It:=H-I, l(:=0
2.K=0
4.X10
5. l,r:=Ar+r, (ln:=16 ). Ilepexog a ysea 16.
6. X:=X-I, X:=I
4.Xlo
5. .nn:=1."+r , (4:42 ) . Ilepexo.q a leea 22.
6. X:=X-I, X:=0
4.X=0

20. Koneq.
B cuay oco6ennocrefi [ocrpoeru{E aroptrrMa (cnatrura aHaJrxsxpy-

ercfi lt, a florou X) , coo6qcrorc ABmercs no RoJrbrly, a sarev tto Ao-
NOJIHI,ITENbHUM. CBfi3fiT,l.

Alnopnnmr uappyrr{saprn Un crpyrrypH, [peAcraBJreHHofi Ha

pnc.2, 6y4yr uecrolaxo ornxqarbcf, o,r onxcanHD[ arue. gro o6rRcrn-
ercf, ?eM, qto KaLqHf, lr3en 1 cBASaH AonoJn{xreJrbmnr pe6pou roJrbr(o c
o.Qpru yanou J (rl J). npu siou .q/ta qerHHx ysnoB (j. = 0,2,...r2H)
AonoJll{rlerbHas cBrsb ocJnqecrBJlsetcf, c ysnax[ (1-r) uod tr , a &rf,
Heqe,1Hgx (1 = Ir3,...rAt+I) c ysraur (t+r) nodlt [5]. IIf, crpytrry-
pH, npnBeAeHHofi Ha prc. 2, r?.

Sarmqegre

Paccnonpennue a pa6ore ctpJftq4lH BbrtmcnrreJrbHu( crcrer KoJrb-
qeBoFo llllna c AononmrTe,rbHHx[ cBasfl.lr AoctaToqHo npocTH no cBoefi

opreHxgel[fi, t{MeDt Btrconym Hqfleilo{oc?b n ne rpe6lm,r cJtorH[D( eJnio-
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prrroB rrpplnrcat1rr. Ogparo x(m{o rrpelnoJrorx"b, rlto
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