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H.I.3anopyfixo, B.H. Errrnra, I.Jl.[oJraroBa

I. Ila petreHltf Bq[,aq a,Btouarlrqecrofi rcraccnr[nrarpu B Hacrofi-
qee Bpeus ttrrGcrcs 6olrrnoe Eonr,rqecrBo pa:tnf,rrfix urropnrr,oB rorcco-
Hotill{i EctectaeHgo, BogHt{rclelr norpc6xocru B I{x cpaBtlcgnra r ur6o-
pe aJlrop[$ta, ! Helto?opox crHcre 'rSrrueFon. fuinopnuu uorHo cprB-
HrtBerb xorgSr co6ofi no lpe6yanu uanr,rHHHil pcc}rpcer, (neuatu n Bpc-
xeun), tro trprucrr{xocrr n rpyAnHr cJtJ rafl (6oamre ilaccrBrr xxrppxa-
rpn, pagHorrm{He rrproHaftx, HaJrlttDte rromex [JIr{ npo6elon n 'ra6.rrqor
AtxHrDC r r.n.).

0graxo rJrlBHoe, qro r,rHTepccyer rronbgoBtreJlf, - rft&rrcctsotr

rroJr)rrrsrxrux peucnxfi. 9ro6u cippxyarpoBarb nplrTept,rtr ftaqcctBa, tro xo-
Topoxy xonno 6ulo 6u cpaaxrnatb llpopr.rrilH aercoHoxltlr, Htlloltntlx,
qTo Tar(coHouns o6urrno Ae,racTcfr He rrpocao ,4rlfi t(oxflafiTHofi rlcpexo,q,Il-
poBt$r, ,q,rfi sauelilr HGlcotopoFo ne6opa o6tertroB zr, BBaIEu( lto lrHo -
ilecrBa Z , ue6ontwriM rrrcnor xx npeAcraBrre;tefi.Pesyabrarfl TSncoHo-
ut{!! - TaKcoHbr - r{cnoJlbg}mrcf, B AaJrbHelfueu B r(aqecrBe ora,IoHoB, no

r(oropbru pecllogHaDTca HoBrre o6texItr FeHeparrbHofi coBoftJmHocr]r z.
Ecnr no oruu grBJIoHeu pacrrogHart nce o6terml Z, ro 6yger ar

noJryErlrxleccx pas6renue no &,Iaccau coB[qAerb c pas6xeureu, roropoe
MotrHo nonJ rrtb rancoHou]reil cpasy seex o66cxroB uHof,ecrBa Z? Ecttu
,qa, TorsHEtu{TraJIropr{TM TaKCOHOUT,|I.I yAaqHO yrqA&rr cTpyKTJpy uHoilc -
crBl Z rto cnJnrafinofi ru6opxe Zt. Era cfloco6Hocrb no ulnofi BH6op-
xc Z' nplaralno yrqlbrBarb crpyrryprure gtroHorrepHocrx rexcpr"[bHofi
CoBoftynnocrn Z u ecrb, no-B[At{MO}i.y, ocHoBHag xapar1cplcTuxa ( q )
KerIccTBa aJIFOpmMa Ir&XCOHOUUI{.

Cpeanraatr aJrrop[lrH Taxconourtx rto cBoilcrly g MffiHo c no-
MorqbD trocrpoeHnorro Haur,r nportparoanoro r{crrbtrareJlbHorto rounaetcr (no-
nr,troHl'Tancoa' [I]). npefne, qeu orurcerb ero pa6ory, BBe.qeM. HC-
noropHe nonarrra r o6ogHaqcHua.
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2. fiycrr A= {a.r...ra.,...rar} - usoxccrro &rroplrxoD Tllrco-
HoMrir{; 7= {Zt,... rZ L,...,2^} - rcoregyetdoe MHo'lecTBo (trneHepaJb-
Haa coBoKyflHocTbr) o6ti6NToB, [pencraBJleHHblx B Bnq,e Ber(TopoD B D-
I\repHOM IIp]I3HaftOBOM npOCTpi:irHCtBe X , T.e. Z, = (xrl ,.. . , *ap,...
..., xrn), Z' - cn)rqafiHa.E au6opxa o6teMa L uo Z, Z'cz.

Ilog6asoaofi r aKc o HoMr,rqec ro ft c rpyr(r)'-
p o fi s: uHoxecrBe z 6yleu rroHr,ruarb pag6rreHt,re z c noMorlbp a[-

,K
FopI,lTMa TaftcoHoMl.rr{ a. Ha no,4\rHotecTBa {Sl"}rr,ge t= ffi, U So =t=t jt

- zt sl" n^slr= 6 npu t I f . npaaynnocrrrrnecrecrBeHnocm, rsra,c-
ct,r{a,rraqru S] oaBr,rcr{T or paoyuHocrr,! H ecrecrBeHHocrr,r rpltteplra Fj ,

xenonb3yeMoro &rlpopt4TMoM TaxcoHoMI{I,! a ..
Taxconounqecrryp crpynrypy ,*o*""ri" zt o6oataquu qepee s:,

a r&KcoHour{qecr}m crpyr{typy uHorecrBa Z, noropar noryrraercfl c rto-
uoqbD pacnogHaBafifia Bcex o6BexToa z no oTaJIoHSn sl , HaBOBeM

B.O C C T a H O B JI e H H O fi T a fi C O H O M X tr e C K O fi
c r p y n r y p o fi n o6osnaruu uepea s:'.

Ilorasareaeu ycTonr{xBocTr TaKcoHoMHqegnofi cTpytmyp{ uHofecTBa
z 6ygeu ctrr{rarb uepy pacxoilneHxfi e (sl,sl') xax {ynrrpm or xoMMrH-
roBa paccrosHxfi Mexgy coorBercrBynrrprMfi 6rHa.prilflrr,r Marp]rqauu cM€lr -
Hocrr{ lroBl r lr}Ul , rae

I, ecru npu pas6rexur s (sl')
o6beftTu a u B npraqg.ue,rar paBHLru rarcoHau;

0, ee.rn npn pas6uenrur sr(sl ') o6rernu c( rr p

Epr,rHqAJrefa[ olnoMy TaBcoHy;

"op 
("&p)

!
t(r

arP
, - -r \2
crp 'aF'

1

ds1 , sl')
n(n-l)

Pas6reHxg sl x slt 6yg"u cqfiTarb 6-0 x B n B a Jr e H r
H H u Ir (3), 

""rntuup"'p."*org,"r* I 
(s:, sStli i.-

3. Ha no.ntnoHe AJrfi relqIoro aJIropHTUa a.€ A t,t paBHDIx MHof,ecBB
Z onpege.rmtca ycnoBxtr coxpaHeHr,!f, ycrofiwnocrn TaxcoHoMltqecroi
c"pyrcrypH MHof,ecrBa Z s saaucililocrr4 or o6berra L au6opxn Z' ,pal-
x€pHocrt{ n trpl{gnaxoBono [pocrpaHcrBa x u roluqecrBa rar(conoB B

s:.
IIpx cosgarur [oJrrnoHa rrpeAycuarpxBaJrocb, rrro MHo,frecrso z ]ro-

rer rrpeAcraalgrl co6on .ru6o pea.rrxue AaHHHe npaftrlntecftofi a4,qaqn,
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-{Hrrc reHep&[bH],-rr coBoriynHoc1b, xapaRTei)r43],x)t4]r0c.d 3ELaHHI{M SaHoHoh,

p{cllr}eiieJrer{i{F. il cEfl3r4 c oTI{!,r B iloJ'Ir,rroHe 3a",icfieHbi BoSMofiHoc?u r€-
HiillupoBafiUfl MHOifieCTBIX z C p&3!trIMr,r 3aHOHaM!,r pacfipeAeneFr!€E.

4. Padora ;roJrlrroHa opra,rlr{BoBaHa cJre,EJmlrqllr-{ odpasoM.
i. 3a,gaetcn lrnn feHepi.rpyercs lrnor(ecrBa 7,

?" A.rrioputru:c!\,! a .q A .u,eEaeTcfi TaxeoHoMtrE S1 r.eHe-raJblrfjii c0*
BilEyrrHcicTi,! ; , ;ioaraqdcrBo TaKeoHoB K rn6o purcufoaario, nndu BN6M*

r:aeliefl aBTOMaTfiqeCIilr. 143 SafiaHlIOrC .q$AnaAOH& n0 OxCTpeMarlhi"IoMJ $lia.*
uearn syH}(rllloHa[iE ltaqeerBe. Tar(coHoMI4]!. cunraeu, qTo paSoHeHr{e s:
oTpa,fiaeE Saaoayrc crpynTypy MHoileerEa z.

i. C nol'rcqrp Aarqr,rra cn)rqafiHbrx qlrceJt, paBHoM€pHo paenpe,q,enen-

Hb,.x Ha [0,I], {opurapyercs r,rHoxecrBo Zr raft Bbroopfia o6EeMa L fiB

MHOII(ECTBA Z.
4. Ocyr4ecrnilfieM Tar(couoMrm Mno,recrBa z' lreM te alrop[1r,rrou a.

ItpH aex xe ycnoBtl8x, r{To I{ a n.2.
5. Pas6r4eHr,re so' reHeparbHofi coBor(ynHocrt4 z crpoxu cne,qyo -

qnu o6pa.aorur. Ilpxnr,ruier'a perueHue o uprlHqg;ternocrn odtertos zr , He

nonaBurrrx e z'tzr<{ z\ z'}) , K raxcoHa!, s] , noriyuexHuu rrpr,t paa-
6uenuu Bbr6cprx z'. llpu orou HcnoJrbayeu Tar(coHour{qecfi}re peua.oqr4e

{;yxxr#il [3].
06renr zre {z\p'} cqtaraeM npe,q,craButeJleu roro rar(coHa, npu-

coe,q,lrHeHxe r( r(oropoMy naeT or(cTpeMa.,rbHoe SHaqeHre rqplrTepr{fi xaqe -
crBa rarcoHoMlru F, . Taxr rrpx xccneAoBalrl{I4 annopnma itrAEz [3] n

EaqecrBe penanu{efi {ynxrpru 6uri sssn aJrropxru TP0-2 [3].
6. 0npegeraeu Mepy pacxo4,q,exlrn e (s],sl ') rergJr 6aaosm, ':

BoccralroBllenruu pas6neHrf,t rI MHoilecrBa z .

?. Ntf, ronJ^reHr{r 6oaee o6rerrraHofi orleHftu e (slrsl') npl rprx-
clrpoBannou o6beMe L noBropaeu nu. 3.6 sqAEHHoe qrc.ro (h) pas.

8. YctaHaaauBaeu BaBrcl,tuocrb Mepbr pacxorgeHlra e {sl , i!') or
o6reua tr nudoprr z' qrreM rloBtopenua nn.3-7 npr pasnou 3H8rr€-
HTNL.

9. Ilonropneu nu.3-8 flpx r,raueHeHxr{ pasxepHocrr.r n rrprsHaroBoro
flpocrpaHcrBa. ilpu arou otrpege,rReu n[]rf,Hre pa:,uepHocrr n flpr{sna^xo-
BOrO [pOCTpAHCTBa x U O6reua L HA yCTOriqXAOCrr paa6neara.

I0. Iloaropaex rr. 2-9 plra paaHbrx xHorecrB z .
Blor-cxera [oJlxroHa npe[craBrreHa Ha prcyHr(e. lpynna D-.rrony-

nefi coAepMT Mo,qynx reHepr{poBaH[t MHorecrBa AaHHbIx c paBHEn u BaF

ftoHailI,r pacnpeAeneHufi t{ rro,qyrb, qpe,qHa3HaqeHlsrfi Arf, qaeHnfi rI Barlr-
cn peaJlbruD( LalrHED(. B uacrorqee Bpeirs peanrtgoBan xolynb, renepfl -

r22



Yr:panr:aoqaa npcrpauMa

0cnossoft Mc,qyJrb

Eror npuutrr4fl peneHr,!fl x rrpr4Ha,&rem -
Hoc,sa odrextoB Hs MHorieerBa z Hk
1Iai(COH8]rf 5 ( Il-+rogyar )

pypu{fifi cMecb n-MepHLrx HopMa,rbHbrx coBor{yfiHocrefiri,r Mo.qyJrb, n}ieAfia-
gHaqeHHbtfi 4ln pa6ou,l c peaJlbflhrMrl Balnyrsrrl{. Pea,rraorana rarrie BoB -
Mo[Hocrb noLHJIpr{eHI{fl nporpaJuM {opr'ruporaau.fr MHoxecrBa z c paifibrM,

BaKoHaMr4 pacnpe.qeJleHnf nyreM I,IcIIoJIbsoBaH!48 E D-Mcllvne B xar{ccra{'
i[axtnueerux apryueHToB r4MeH grux no.lnporpasrM.

Ipynna il-uogy.nefi coAeprilIr Ha6op pemaloulux rpaBrn, npeJprasna -
rdeHHbDC ,qflfl npr4Hf,Tr{f, perueHus o npr,rHqBnexHoctra zre{z\z'} K raxco-

^lHa[, s:' , nonyqeHruilM Ha Bbr6opKe Z' . B Hacrofliee BpeMs B oror
na6op aranueHbr aJrroplrrubr rpyntru TPO [3] pJfl rar(coHoB npo]raBorlbaorl

(opun n rarccoHoB, cocroaqlrx I{o Ha6opa rruepc{ep.
Ipynna T-uogyaefi coAep[$'rr na6opn aJIropI,rrMoB TarcoHoMttn.B Ha-

cTof,tqee BpeME B etor na6op BIoIxcrIeHbI a.nrtoplmMbl 00P0JIb, O0PDJIb-!

[3], ser, strAl[z [4], HPAE r KPAts2 [3].
ltarlAyn l.pynry uogy.nefi (D,T ,d flpeAcraBJlfier coorBercrBypu{}tft

rxnogof, uolynb. 0cHosHoft Mo.(yJIb cocrotrr uB "rfinosbD(t Ia nocrof,ru$tx
Mo4ynefi. It noctosnnuu MoAyJIaM orHocarcf, Mogynlr (opurpoaauufi BH6o-

por, cpaBHeHr,ls ,! opraHfl3arl}Il/! xpaHeH]Ia peSynbTaTOB l,lccne,u,oBaH}tf aII-
ropr{TMoB.

Enox nogrcroBis,r MHoxecrEa AaHFiblx

eu6opox

TAI(COHOMI{I4 T, Jlb

Mo4y;rr epaBHeHnf, peayJrbraroB paa6ueHun

opraHilsarllrtl xpaHeHxfi peEyIbTaTo B
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Ilpra ncc.negoBalrur{ HoBoro alropurMa raxcoHour,Ir! nponpalrMr{ery
norpe6yerca coagarb HoBUF ftoHrcperHufi Il-uogy.nb ,q,rrf, nplrHrrrra peue-
Hlrs o nptlHar&letuocrH o6rertoa ]rB MHonecrBa Z $ rarcoHaurnon]qeH-
HbtM Ha au6opre zt. CorlacoBanl,re onpeAeilenufi nTr.{noBorott H t(oHltper-
Horo MoIynefi rpynnu ocyqeerBJrserc8 fl)rreM saAaHua coorBercrBJftrq[x
napauerpo8 B ynpaBJrapEefi nporpailMe.

6. Peaynnrarbr cpaBHeHrf, aJrropltrMoB Tar(coHoMlrn Fotirl,-z ,

KRIB-2, ffiATz.
YcJtosltg axcttepxueHta.
MHoxecreo Z npeAcraBnfieT co6oft cMecb ro K n-MepHbD( HopMaJrb-

r.rbff coBoKynHocrefi c HeugBecrHbrMr{ cpeAHr{M}r pt x EoBapHarInoHHbrMH

Marpl,rq€tux Et , r.e. (yxxqxa pacflpe,q€neHila r4Meer BHA

trKf(z) = 
"l.,r.n(r 

rp" rE:) , 
"=t,p" 

= 1 ,

pt - anp}IopHaE BepoETHocrb coBoKylHocrl{ t.
.[4r r,rogennpoaaHr,rfl MHo,[ecrBa Z 6HJto r4c[oJrbsoBaHo npeArrorore -

Hile E*= &= Eoz , rge tr f - HoMepa TaI(coHoB' E - eAuHttqHaa MaT-
pu4a, o' - gucnepcua p-fi KoMnoHeHTbr BeKTopa z .Cpe.q,Hre f ar,.,rc-
Jlaorca B npoqecce MoAeJrupoBanr{f, MHoxecrBa z flpu sqgaHr,rx xosffuqu-
eHTa flepecerrerr4s C TaxcoHoB. .$a nopua.ntnbrx pacnpe.q,eneHuft B n-Mep-
HoM npr{BHar(oBou npoerpaHcrBe x ftoo(Fpt4rlrleHT c oflpeAeraerca AJrs Kar(-
gofi napu raxcoHrrB t, f c naparrerpaur{ (u"rE") ra (pf ,+) ypaaHe--

Irrt - trfI
Hl{eM BxAa C =rt"lll , rAe l p"- uf | - crrangoao p&ccroglilv

uefg)/ qeHTpa,]rr{ Tar(coHoB, 2or , }of - AJr}rHbr npr{HqgJreilaqrlx raxcoHau
t s f orpeaxoB npauofi, coe.qlrHspqefi qer?pr orr{x rar(conoa.llpu Ba-
.q,aHHoM BHaqeHr4[ c Bepof,THocrb rr,IHeftHofi pagAeJrlMocrt{ AByx taKcoHoB
MeHbrle exp{<2/2) [5]. ilpu c=2 raxconu reneprpyDrel rooJrr{poBar{-
Hbwr/r t,l HeJ(oA.Ercf, Ha HeRoTopoM paccroaH]rx Ipyr or ApyTa, npu C =t
rpanur$ TaxconoB oracaDtcr' Ipyr npyFa.

B garnou stteneprueHre r(oJrl,trrecrBo n ofrextoB B uHorf,ecrBe z
6ruo npururo paBHbrM 1000. Ilpn MoAenr{poBaHuu 6uao paccMorpeHo ABa
BapuaHra: I) f = 2; p, = 0125; p, = 0175 - c xoc{4l{IfleHroM nepe-
cerreurfi C = I u C = 2; 2) r = 3; pr = 0,25; r. = 0125; pr = 0r5 c
xoeffiqxenrou nepeceqeHl{a Tatq(e C = I u C = 2.

06seu I nu6opru z' reuenrrcs B AuanasoHe 1 = {I0, 30, 50,
I00, 300, 500). 3aauenxf, pasMepHocrr{ npr{aHaxoBoro npocraHcrBa BE-
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t-

6uparncr- rc uHorecrBa n = (2, 3, 5, I0). .q,rrfi rroJIJ leHnt oqenlot

o (s!,sl') qpn ogr{on r roil re xHmecrBe z nponogr.uocr no r0 src-
reprileHroB (b = I0).

.[4a npoaegeHtra latrcoHourll Ha xHotreclne z t er.o tro,s.HorecrBe
zr rcnomayerca o,qHa r Ea re rn@prarpra o qlrcre ta,xcoHoB (r).gna-
qeHtra tr ur6nparrcr lls ilHofecrBa t2r3r4r5r617].

llpr reruraruar{ aJrroprtrua roBEil-z xaar-ttlfi BeprlaHs c'I[ms]pE re-
HeparbHofi coBonJrnHocrn z pas6uaettcf, nocJle.q,oBateJlbHo Ha f, aaEcoHoB

(x= 2 - 7) . Ha sro re rucro f, raxconoB paa6raa.racr au6opra zt c z.
3areu, xcnoJrbsyg nrnelrHoe pemanrqee qpaB[Jlor pactrooHaBaJlncr o6ter-
THrHe floflau]re B zt , t BoccraHaBJIxBaJIacb crpyxttrrpa s:' xHott€-
crBa?.. Iopomee coBnqfl,eHl{e (9= O flpn C=2 a 9S 0'06 npx

C . I) 6asoBofi ,r Bocc?aHoBJrenHofi TarcoHoxmeclux crpJrxtyp 6gro uo-
nJmeHo, r(orng rcoJlmecrBo ?atrcoaor, aqgana€l@r na z r zt, coaua -
g,a.no. Boupoc aBrouarrtrecror.o nu6opa arroplrrxox roBEfiz npe4noqrx-
TeJrbHoro tildc.[a EaftcoHoB He pacctatp[Belca.

Arnopur.u rnAB-2 rro3Bonaer Ha ocHoBe l(pxrepxa xeqect8a !!ax-
coHor,rr tr BHLe.[[Tb [rB sqlaHHono AxaIIa5]oHa flpeAnoq?I{TelbHo€ I(oJI]f-
rrecrBo rarcoHoB. Peoylrtamr rcIIHraHI{a grorto aJltoplraxa Ha uHoil€c?-
Bax z , cocroaqlx rs 2 uttu 3 rarconos oBagaJll,rcb cne&mqrun:
I) npn c.= 2 Mepa pacxonAeHus re[sI pas6nenraru s: n sl',
e (sl ,.sl')=o , 

"-" ""rrrrr o? odbexa rJ ur6opxr z' ' B gn*".dr"
I' = (0r0l-0r5)n; 2) rpt.t C = I n,.ltr AocllfieH]ra uepH pacxofi.qeurf,

o (slrsl') s 0,06 neo6xog;nro, qro6x o6ren au6opxr r,6ua xe u€Hb-

ue 0,2 n.
Annopru filr2 [paExJIbHo ollpe,q,ense! xoJll{qec[Bo tra,acoHoB ]tB

sqAEHHoro ,qrarra3oHa sxarreH[fi np}l Bcex ycnoBl{fix neHeplpoBaH]If llHo-
ilecrBa Z r npaBl,ulbHo BoccraHaBJII,IBaet c[pyxt]ryy reHepaJtbHofi coBo -
rlmnocrx e (sl,s!') s 0,06 rpr r, = (o,2-o,3)n t c = 7., a npr
C = 2 rbo ,qni ncex BHaqeHxfi ! r a ,qlanagoxe or 0r0ln go 0r5n.

B garlffi arcneprueHtax ne 6u.ro o6naplneHo Bn![aHxa Ha pesplb-
rarH pasrelErocrr i? IlpxsHaroBoro llpocrpaHc?Be x .
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