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IEX.AH lfi]lltl OSttAPyIEHLf CTPJfifyPHblX 3A[0rtOilEPH0CTEf,

B CflmJIBHIIX [oonEloBAtElbitomiu

B.I.Ilcor

C anaauaor ctarmJrtnux ttoc:r6[oa{tr6nluocr6n (r0rctoa) np}oco-

Ardtcf, [lforb A€no B tooprff cBfi3[i JIlMBlcrlII(€r ruHe:tltrai ttH(Dopua-

rxl(o tr p{qe Apyrldx oonaclofi. fun npruepa riot.iHo yKasarb Ha BarHbro

B rrpr{rnaAnor ornorron}tr BaAaqlt caarffl rexcroB (r.ros norepn coA0p-
[aqo[cn B Ef,x I{HQopISqtrx)r aBIoIarl{q€ciloro odHapyfeHil,{ 14 l{cnp8B-
roHrf, 0ur6oB, aaEpHrxf, 6as AaHHbrxt t{AoHr!{(pffiaqau rercroa (no
cnoc06y noposAeH,tflr speueHl{ nopofAoHnf n r.a.)r o6Hapi'a€Hufl 3Ha-
rcoB rryEr(tyaql,tlt B rropB]IqHbrx clpyi(rypax Hyrneorl'lAHHx uoJreKytr, Boc-
craHoBJreHur r6r(cra IIo orl€nbHrr nepeceKao,{l4lrca QparuoHTau.

TpaAuqrosuo ltcnoJtlay€lrue Aan auandga cdraolbHHx nocJr€AoBa-

ronluoqr€n roA€n[ (floporAaoqlo rpauuarru(lr r{ raproBc,i(l{€ qenu)

onlcusanI aHcaroJlrl 06reK8oB (rexcroa). B npraoxoHrflx xo 06ieli-
ror lrccJl€AoxtHl{.f, qacro BHctynaer or;1oa-rtrufl yarraaruuf, no clooii
np[poAo rorcr (.(Hl(-ronoryna rcoul(poruoro Br{pycar JrflreparypHo€ r{.rrr

Ityabrt(aJIbHo€ np0[3BoAoHI{€ KoHrpetH0r0 aBropa, Qarln AUHhilxr noAJt€-

uaqxi( cEar}ID r r.n.). f,ar.4Efi ll3 Hro( oonaAaor xHAxBl{.uJarbHotr

c r p y H r y p o f,, Horopar B nopBorr npn6nxr0Hlr,r uoxer 6utl
oxaliaKTopl{3oBaH8 co c Ta Bo rr r(0 JI;rr{ 8c 18 oI a

pa c n 0JI 0ae H u€ ra BHy'rputer(cra orAoJiLHbEcrleqx0tl'{0cKuJ(

Qparu€HToB (flnx oOpa3qoa), RtanoulrD(cfl noAttocneAolar€Jlbuoctilx f,c-
xoAuoro reKcra. foRalearo (a uuor.qa lt tl3lreHeHlto) nouuraoron tpErar
06Pa30r crpyHrypE Jrcf,[f B oci.r0rr0 n€LeqficnesHrx 8H[l6 colcptalcnb-
EHX 3aAAq.

U6n-bB aaHuo[ padoru flBJrrercfl ycraHoanentlo nilar{rocrE3la u

cl{cTeuaT,13aur{n IIoA yKSSaHHEU yrnol 3p0Hllfl rt38eCIHXI I qaCI[r{H0

Hotux qlarroBt [oHflrl,rfir troAxoAoBi aJlropfituoBt t(oropEo B cororr]n-
Hocrx lroxHo HaaBilt6 roxa[u3rairu oOHapysoHu,i 3aKoHollopHocrei a
c r,flI EoJtbd6lx tlocJI€Ao ts€t I€JtbHoCtflX.
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llaaorocro 6yA6r cBoEqoHrpxpoBaHo Ha cno.uJDrlllc trf,rx ronpocaxl
yflopru,ortcHHrrx no HapacraHlD ltx cnorHocll{:

I) rax otrpeAenurb atrolloB,rE crpyBrypu (npodtrora upoAcraBr0-
una)?

2) rar 6Hcrpo orucnsrD ro( B IoBcro ([po6n€ra norcra)?
3) rarror oopaaor roryr sDoJrDquoBHposarD (aapaupoaars) oorcr-

!H, onlcHBaoltro cHr8onbHHru nocJlogoaalcarnocrarr? I(ar onpo.qearu
ropy onmocrl{ AByx 0610r(103 c yt{oron ruracca lollycrt(rEx aapuaqufl
(npodnora 6araocttt)?

4) KaE oHctpo orHcBqrD B SEEcrc aJIouoHrH crpyK'rypH c yqeror
l{x Bo3rrornux Eprtaqtrfi (norcx npx6JtrlsoHHEx cootnotctan[)?

5) EErxr odpaaor no Eudpptse 6nl{BErx E onpcAenoEHor crEcJIo

rcKcroE cuHrosl{poBarE rcr(cf-0606u{€Hfe, co40praqr[ BapElrpyc116

aJloreflru, aauouoR KoTopHx onpoAoJrounur[ oJleroHrarr (uar qonotu(aru

eaorcnroa) anQaBura [oaHo tronyr{r{rb nDoofi utt roi(croD odyqaDqoil Bbl-

6opEr (npoorora xHlyr(rnBHoro crHro3a rorcnon)?
I. Ilpodnora npoAcraBttouxa. Ilorcr oJroreutoB crpytrJpu AoJrcH

l{Arl{ o1 coAopfalcJrsEofl seAar{tr. B Eaf,60n€6 llpocrbrx crryaqrfix oHf,

saAsDlcr I flauor M.qo.ltrr,rncrpupynqfl rrpllopor rorot cnyrf,fB BaAa-
qa o pasrorro soBol[qocrm soxcroa (uopammx crpyBryp flr-roao-
rya), rorla no pacnrQpoBannofi Hlt-roaoryao (reaory) rpo6y6rcfl o[pc-
Aontrrl co roHorf,qocrcyD crpyrrypy (roarpyDqtre tr H6r(o.4[pynqlc y{acr
Err qfcJlo n pacllonoroHl,to IioHoB, paSn[qHHe SHarr nyHB.Iyaqu! - xfix-
qltlPyDqxo f, r6ptrllHaJ.5[r0 BoAoHH, pr60corHHo c8[tH c8fl3blElHf,f,rtrpo-
roropfl r t.A.). JpoBoES 3HaHf[, HaEonnoHHE[ o auaftar rlyHrfyaqxx,
colr{ac ratroBr qro noqrf, ,IIE tsar.4oro r,t3 uttx r0r0r 6HrE Butruc8ua

o6o6q6nuas lEopryaa! (cr. mnpoc 5). C yueror aroro aa.qp'ra o paa-
r0rro cllAf,Bcf, E rlorcrJr Bcytplt rrouora tto o6o6q6HHEr r{opryaarn

ECoX IloIeEqIanBEo AoArorrHX aE€roE tr]rH.Btyaqxf , SEanxsy r8, 83aur-
Eoro psctrororogrf, r ycrpaaeurD rtrorguxn BHaBoB (xgorla aa cqor
trprBJro {oEra AotroJrHxrotrEEon rHoopra Uil.a ilna uoctro oBcfleptrr€Hran6Ho[
npoaeprr).

Iopaano 0or0e tmrrlEotr RBJIfercfi cltyaqf,ff, BorAa aItoroHTH
c,rpyrtypr E0 aa.IpHE. B ator c.ulrlllo rotao poxolleEqoErl EecBoJrEEo

craH.q,aprEEr aaroroEoB IIn EE, xopoEo aapeBoreEqoEBuEr ce6a npu
pe[euxf lEanrqnur co.{opr€lorsuux aEAarr. II€pBaf, ra BrD( cBraaua c
troHflrrer tr o Br o pa -HaJrrt[or oAmaBoErxQparfoEro8 Bpaa-
rnqH$x qacrm( rercra.crpyrt]rpo loBcla E ator cnyqao xaparr6p[3yor-
cf, coDorytrEocrlD rcorarornlr tro8tspoD (iaarleartoro uomopoa) rtac-
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lOIaru Bctpor{aotlocfl[ rcarAor,o Ia anoreHIo8 3T0ro anoaBllla l{ (I[Ho-
rAa) yKaSaHr4or rocr DCo8AoHl{fl B r!6Kc[ Earldon€e Xaparr€pHux on6-
r€Hroa arQaBr,ra. flpuae4or trptrr€pHr noArBepuJ[aDqx€ [I€pctroErr.rBBocr6

taroro troA)coAa I coAepaatonEHor IUr8Ho.

Ilpruournoaruo r ecrocrBoHuory flBEEy B r€prxlax rroBropoB ror-
E0 cQoprynl[poBar6 no8flrre uopQoru ^ gner€ErapHol crHcrroEocyqol
oAxHllrlH aaura [I]. Anaaorou rop06rfl I rysHro alcrynael lut'loE8-
qm [2]. IopeBo rrorf,opoa trcnonb3y€rcs r [3] 1nf, lturyr(rtrBEo0 p€-
r(oHcrpyEqru rpafrsIr{rcf, tro f€KcfoEfi Buoopre AocrsrotlEo 6on5[0r0
o6r€ra, aAotsB€tEHo orpaaaDq€[ oupeA€neHHyD ffiHaoByn troAcr{crorry.

Arnlwtaqun flalrnercr oAnofi ua DarHo[uG gnerentapBHx 0n0paqufl, c
troroqin Koropux ocyqecrBJrnorca aBoJuorlufl .(lllt-uoaoxya. Ea$oneq,

6oalurmctao nocneAH[x npld6n}Ir0Blt[ r 0q€Hr(0 cJlorHocru nocnoAoEl-
r€nbflocro[ [+] r nao6paronnfi [5] anoaaupyDr K rroEfr[D noBropa.

I.I. Iaa oopranbfloro oflpeA€n€Hf,fi oJror€HroB ctpyltrypH BBeAer

cn€,nJnqx€ o6o8H8r{oHnfl: a - snQaBuI (rououuoe rHoEecIBo cr{r8o-
aoa); D - lro[lHocfD anQaBrta Ai rorccl - roHeqHaff trocJleAosatTollD -
Eocrs cr{uBoJroa r{a A1 tr = lt I - Anuxa rercra T1 [[1] - 1-[ aJre-

lleur roscra T (uan aJroreHrr aaHtauanqf,fi l-D troailUn,1 s r su);
t[i:gl - aJre[ontu rorcra T c 1-ro rto J-[ enDstrrenruo (1 s 1<
< J s tr)i trtz - trorurar€Haqt{r (o6mAxueuue) rotrcrloE !r1 !r [..llcar
rorc,l T np€,q,craBnoE B BuAo lcoHEaroHaqt{f, rIz , ro X 6yA0r Haau-
sarE flp€(pfficou (uauaaol) rorcra t, r - cnoBor r{nH qelloqBolr ?, -
cy@urcor (ronqor) rercra t.

f,aaoaeu I-t pa ll[0 [ c3ffiryn noAllocnoAoBareJr6Eocl6tor(-
cta rta I noApfl,q pacnoJros€Hgux cr{rBoJroD (1 = I r2r... | f,). floanoo
q[cro l-rpalI B teBcr€.qJrr{EH tr paBHo lt-1+1 .llocso.E5By cpe-
A! Enf, raoryt 6brrD lroBropflDqtrecff, r(oJrtr{ecrrc paaHHx l-rpall lrs
Str-I+l. gacrorH€fi xapaEtepIcrllBa no-
rp f, A IC a 1 rencra t 0ct5 conorynnocrl aJIeroHEoE q(r) = (er, ,

) ectD napa9r2r..., grft ), rA€ rar.q![ oJIeroH'.1 0.. (1 s. 1 s Ir
(f -a l-rpeurar qacrora oe Bcrp€qaorocrx I toncro).ll o a a u I
qactonEHfi cn0Ktp r0rccES I- coaorytrHocrl
qacrorHrx xapsr(ropucrfir o (f) = (o.(t) , oa(T) ,..., or (t) ,
or.o_.r(T) ) r rle r.r, - rrtrnxrarlnoo snaq€Htre r , gaquuaa c

8or0p0r0 B leEcfe yre olcylclaynt [IoSTopmq[oca 1-rp8lrrE.
3areru, rlro [o r{acrotf,on xaparsop[crrro 1-ro tropn4rca ro-

aer 6arE aoccraHoaJreHa xapaEroptrcrxxa (1-1) -ro nopa4xa (aa f,cft-
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trDqoHtrer, 6urE rorerr qacror Eaqanrnofi x rouoquofi (1-1)-rpau).
IIo qacroluol te xaparroprctltro \", - ., (r) onroanaquo rorvr 6HrB

[IeEslt0xrtr{poBatrH EaqarEEeE f, rcoH€llEafi l-tpand forctarllocJlo qero

uorer 6ErE EccraBoBJr€B car loftct nyr€r Erf,EJreHtrR nap (1 ,.. + 1)-
rpanr c coarrsAaDqlrx 1 .--rparrarr [6].

[a oopl npoAcrgBJreEf,f, qacrorHrrf, xaparmopf,crrr orrortrtr npoA,-
claBrroH[o c yflopfr.qoqeHxor l-!P8ttr [o y6HEElD qactolE Bc[poi{ao-
Iocfr{r c neBcrBotpaoxqocBfl ytropsAorroEr,rer t{ B auAo xotl-tadnllqHr
ooecn€qrroDqon raBcflanDBo 6EcrpE[ norcr ra&Ion l-rpa!rl[I. IIor-
HHI qacroruEfl cneErp yAoOEo npoAclaBrrf,rb E BxIo AepeBa.

0nlcancuo crpyft'rypu yAoOHo f,crroJrEaoEtrE npt.t Buqr{cnoutltr anr-
ponxfiHrD( xaparroprcrrrfi reBcr€r nocrpo€Hutr e@orrramrx BoAoB AJrs

crarrf, re8cta, ,4trf orleErcr no El60pc€ tropexoAEnx ropoaruocref, a

rolonE r€p(orcftoro rf,nar E aaAarlax Eraccr@ftraqfifi.
f, uoAocrauar orhc crpymyp cJro4ret o.raecrtl:
a) nororopyn ru uadurouxocrr (r Aoctaro.rHo AJrlrEHot{ rorccro,

r€r llpaE}lno, coAoF]lIca olteHD rHoro noBf,opoD r,r orHnAS H0 rco rIE

Hrlr fiurf,Dtcn QyHnrluoHanEEo aHallurHrrI (a naane xHropocypEofr uc-
c.[€AoBa8enf, coAopzraI€Jrbnofi aaaa,{r) ) i

6) aauacryn uoooxoAr,ilof, 6HBae,r [ lfiQopraqln o pacnoJroeeHr{!(

tro8f,opoB B reEcte.
I.2. listecrn€EHHI rlaror I ycrpeH€Hr{D trepBoro HoAocrartsa fiB-

JIE€rcr BuAenentr€ rta qacrornoro cnompa JtxurE r€x l-rpauu, Eoro-
puo nBJrnDrcr QyaffrlrloHanbuo Enar{xrulrr. B caaau c orlr Boauxraer
oqeHr BarauE AnR npllnoroHl,ln Bonpoc: rar(]ro 1-rpalrfH c'{urarE
Qy nrqlroHan 6Ho 3 Ha qrruru?

Poqenroa, yultBepcanruflx AJtfl rcox npffJloaenlth, 3AocE 6HTB Bo

uoret. B0 truol.ff cnyqarot, oAHaBo, nouoraeT conoctaBJr€Hx€ xapatr-
[€prlcIr4rc aHanuSfipyel{oro I€r(cla c aHSJIorrqHuMl{ xapal(topxcllffiarll
cnytlaRHoR tlocneAoBaIe4sHocIr{ Iaftou te AJIIEE x C leu xe aJrQaBITOlr,

nonyt{onHofi no cxeu€ H€BaBflc4rux r4cnilraHltfi. Haauque a H o ![ a JI b-
HH x 0 rnJr o n 0n uI olcxelrHH€aa8lcr,rubfx t4cnuraHt4I qac-

to cBlrAotcnbcrByer o QyHffl$oHanBHoA gHar{[t{octr }iaoJIDAa€roro 3Q -
QeHra.

.(nf orAenoutaf rrnecrryuaf,nuxrt floatopoa ot rrcry{ai,iHuxrr Hyrno
yqnTEEaIb saKl1e npllSHaEr,trr(aH AnlIBa noBIopa, e[o qacroIa, pactro-
JrotreHfl6 n0BropoB B roxcre { Boarqrnocrs !D( pacunpeHtafl. I(aE npaBtl-
Jro, H€cJryqaliHurl.r offaaH8aDrcfl EopotKrle noBTopH, luor,ulr,r€ aHoranD[o
HtlaHJn qacloty scrpeqaouocitt, uttu AocraroqHo AJII{HHHe noBTopH, JIrd-
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60 troBropH xorB rI H0 croJtB A^rIlEHuo, Ho pactroJloaoHEue tro.4pr.q ([o-
BtopE - n 0 p I o A u qH O c I f,r llroDqf,o Ef,A tT, l[0 Y -Cno-
EO), rx6o noBropEr noroPEe roryr oElE pacu{poHu A0 IIf,HBTB' rrpx yc-
JIO8f,X, rtro AOrryCrAorCff 8060.[EE0€ qUCnO 3Ar0Hr rctail)8 XnU yorpS-
uotrffl crrBoJIoS.

&pof,[EocrEue oqeuru n€parorpoB 1-"-(F , a) $rf, cJrJrranmrx
IorctoS AaDI npelctaBtleHl|o o ror, r(8r(o[ .q^rrnHH cnyqafiHHe noBropu
uoryr Ecrpoqa,rDcE 3 torccto AJUIIU I{. B [?i8] noryq€Hbl flEHE€ Ho-
paB€HcrE{l .qIA Aonp€AenEHbD( x npoA€nDEux pacnpoAeneH[[ naparerp8
I.o-(lt , tl), nocreAue€ Aocratoquo rerro ra6Jn[pyetcfl..UJlf, urnDcrpa-
qr,[[ B ,I86Jr.I npnae.qoau flpoAcra8JrflDqle rtrrepoc Fl;a. reH€Ir{qecrEr
rrpf,JroreHf,fi (n=4) sEaqoHxfl Oy8fir{f,r pacspoAenoErf P(l e-(N,4)sI}
.q,Jlf, orAonBHHX AHaqeHtrfi tr f, k . SHaqeArA k, Et.[Oq€HHHo B ta6-

Tadnuqa I
{ucaonuaa [JlnDcrpa qrf, trp€AenEuoro pacnpoAonenxf,

naparorpo t *(tr14) I peayJl3raru rrxtaqrioEHoro
IOA0nrpoEHr{f

ll pe,qoaraoo pacttpoAererte lfu uraqxonuoo roAonxpo B{t Hre

r k Ptr -_(r,4kk) i -\Er(r'4) a2( trrr(rr4)
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ntrqy, x8p8r(r6px3yn1 .4Jrr{utr troBropoar B€pof,IBocIE scfpoqaerocrr 8o-
ropHx B cnyqauEHx nocJroAoEaroJrsf,octE( IIIEE lT B0c5r8 EoBoJunCa

(nopaana EecBoJrBr(E coru). SAoct r€ .4^na cpaBneur,r trpltroAeru po -
synD8aIr firr{raqroHHoro noAeauporanr#) no oqoHae r8lorxAaHf,fi I
AtrCtropcru llaparorpa 1 -- (ycpo&roura npf, E€r aHaqoHf,ruc tr IIpo-
BoArJrucE no I00 peanra€qlffr).

Urcuopureu! ErnoJrEeE T.H.Trrroao[ (lfl C0 AH CCCP)
r)
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IIn '{llcneEEux 0rl6Eox qacto AocraroqEo BHarB JtI{u5 nopnAolt

soJrtrqr,rar 1 .-([, D) . 0u aaruc[r or Boportnocrofi po(1 < r s n )

aJr€uourog anQanura f, AarHH rercra cne.rJpqtrr oopaaou [8]:

lnar - 2LtN/1r, 1.' nll. (1)

Auaaorrqnu[ poaJlrbrar nonyqeH I [9].
fprrl upruepor EaEoro [oAX0Ar K 06Hapya0H{n QyHHIlxoHansHo

SHaqfirEx rloBIopoB nBJrnercn HeAaBn00 c0o6q€Bl{e 06 ycraH0EJIoH]Il

soroJlo8r{lt (cootrerctaua) rer,ult oAHr.rr tl3 roHoB Brpyca sv 40, Btl-
SEBADqOT.O paE y o6e35'rH, x coAepssql{rcfl B EpoE[ qoroB€Ica oenBor
PDGFr l,trpapqfl pors QaEtopa pocra Kn€ror npl,r 3aallBJl€Hlll{ paHr
qto troaBoJIrLlIo SaABI{HyIE HoByD rrrnol€3y 0 uoxaHt{3116 Bo3HI{8808€Hf,f,

para. IoroaorrqHuo yt{acrr}t rtrenr EtA:
PDGF : SIJGSI/II A.EPAII AECXIFIHMETSRRLID

tllll illllllillllllllllllttil
SV4O : RSIGfII,SIVAEPAXT.A.ECKIRTEIFETSRRLIDR

Ioroaorua 6ura ycranoBJroHa nocJre pacufi(lpoBrilr arfiHoftt[crorHoa
nocJreAoBsroJlsHocrr 6enx8 PDGF (I04 aumorncaoru) n cofioctaBJte-
Htrfl eo c xroDqtlrcfl 6aHfior pacql4Qpo8aHHhrx 60ru(o8rD( crpyr(Typ.

.U,n[Ha noBropa cocraBrnor 24 arnnorlrcJroTu, r{ro rtplt uoquocru aaQa-
Bllra n = 20 Aenaer qpo3rHqafiHo llaJroBepoflrHoft r,l{nore3y o cayvafi-
Hor c0Brra.qenul. f, rouy ro oOHapyr€Hnuf, noarop pacutflpfler BnoBo

(npr uaauvuu Asyx HecoBflaAeHf,f,).

flpyruu np]ruepor f,BJrflorcfl raK Ha3H8aeuHfi llf-aglerr y ayEapl[-
oroa (cr. noApo6uoo [I0]), sarnorranqlt[cr B auouanbno HEafiofi (no
cpaBuonlD c ocraJuurrn 6nrpauraru) qacrore Bcrpeqaorocru napu [I
B rouorax ayraproroB. 06uapyrenaul Qopltanrnxrf, reroAautl aror aQ-

0efir ttorytltu aaror coleFar€nEHyD lrur€pfiperaqmo u cyt{ocrBoHuo IIpo-
fcEf,Jr p€ryJraql,|D npo[€cca TpaHcEpr{Ilqltlt B 0pIaH[31r0. AHaIorrsEEl
trpxlop, Eo ya6 rI3 €crectBoHfforo aSuEa cBfaaH c o6Hapyx0Hr{0r oEn-
6oF B roficro II0 ftoposrrr poAl(II durparrau.

B aarrDqeur€ .q€Buoro noApaaAo.ua otrorf,rr r{ro oqorl Arf,HEte
IIoBropE B reftclo BcrporlaDrcf, AoEJIEHo poltso. 9aqe oar rraeoyltro-

HHn, r.o. orrrqaD8cf, ApyI' ot ApJrar Ho roryt durb nopoB€AeEE oAtrH

B Alryrol orHoctrlroJr.BHo He6onbu[r qf,cJrolr oflepaqrfi r{a lcJracca Aonycrr-
$rx. B paaAene 4 tot xocxercfl Bonpoca o rorr Karre tsptrropxx cyqecr-
Bynr s or0r cnyqao .qnus orAenouua cayuafianx trnoBropoBti or H€cryqafi-
HbD( I

a
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I.r. baapaqancr Bo [oporlr BoAoclalru {rc!o qaclolrrt
clpJBlypr oorf,or eqo A&, ctpyBlypEr EyIs llf(lopraqrfi 0 lloarqf,f,r
IApaBropEr[ l-rpau Eo,4E! trrr6 B f,Duor EuAo. 3tr ctpyrrypH cylE
IopoE rAeErroEcslopoa IIIrI2] x cyooxrcBoe gopeso II5].

EyAer roDpxtDr tuo cro8o t {IoHrr(lrqrpy€t trosrlutD I I
lercle I, €ctr[ E troarq,xtr I Eatltgaerca oArrcrxlnf,oo E0rI08r0
croEa t l T" Ala toro, qro6u Bar.qgf, tro8tqr[E rIoErrof,rtxpoBanacE
rorf, 6E orEu crotor, torc! t o6uqno rotrorrflor cttpaaa trpof,amrl-
Errr cxrrJrot e I I . f,palcafi[oe ra Boarorrr{r cJIoE, Ialenrr{qr-
pynqE troaf,qfD 1 a ![u r EaaEEercf, tAoElf0rBsropol noanuf, 1.
06oasacrr oro rrepes t(r).

Iuorecrm lA6E!!0raatopoE loacra [z yAoOEo rrpeAcra8rsl5 I
rEqo Ioporo, pe6p8 rcoroporo trorerroEr crrEtrarr [B ( A u u l. Ie-
poDo lleo! tr+1 rrcrDeEr EoretloEEu tlrcrau I12r..., f,dr oAEo -
aBaq8o ooorBorc'rEyDqxrr fioaxqrfrl E Tz (a cuay gero aro [0p0-
Eo rro!.La HeBrtBoD! rroaxqroEuflr [I2] ). [roHrrorgaroD t(1) oupoAo-
Jrf,elo8 rrocneAoBafeJrDHoctDD pe6epE{x reroB, xapaB,reprcyDulE rrUrE

ra Eoptsf, B ntrct c rolEol I . tr^la trpulopa ua prc.I f,aodpar6Ho Io-
poEo xloEtroxrampoE l^llfi lorcra ![z = abcababz.

r(1)
abc
bc
c
aba
ba
abz
bz
z

1

I
2
3

4
5

6
?

8

a

c

Prc. I.

Ilycrr r = Bre....ar8r+r... fu , rA0 er € a (1 s r 
= 

r).
Caoro r[t:R] = "."..r..."F Eaao3or 1-r cyqpxgco1 gcla
t a 6yger o6oauacars ero a(r ). IIo €uaaoru o rAo[rnQlcaloparr
coDtsyn8ocrE rcex cytl0tBcoB !6Ec!a y.qo6E0 trpo.qct8Brnlb B EuAe cyo-
QtBcHoro Aopoel , rle l-ry cy{0Bclr coorErtcsEJret trytb ra EopEfi B

EoprtnarrHpfi yeoa (arcr)r rror€qouEul qrcaor 1. Cy(ecraoBaurc rop-
ItrUAJTEEOrO y8Jr8 .qI8 rarAOIO Cyo{[BCA o6€CEOCIlaOlCf, AOtrOrEeEror
rercaa T aaerenrol I / I (a ero|| cnyrrao HrEatsofi cyo{Bc ro aBJrE-
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orcfi trpoAoa€Bf,otr Apyroro). JIlBe[Euo (EepasD€lEroqxec8) yqacrEx

AepeBa qaclo SaIeEe! oAf,tl peopol, [ororloEHrrg cJIoDr, coorB€rcr-
Eynqll ntE€nnolqr yqacrKy (rornarraaa ooprc cyQQurcuono .qepora).Ila
pnc.2 naoopaloEo cy@oEccEoe lepoEo lercra ababs s rrpflron (a) r
noura8rnof, (6) Qopre.

a) 6)
ab

2 abz

Puc.2.

flao onrcannu€ crpyrrypu lol€Dr rruor.o o6qnc cooiicrr. lloruo no-
KaBslEr '{ro }r AopeBo l[AoErxorE(a8opoB n cy@ruccHoe Aepo8o rorYr
f,rotrD o(nz) yaaoa. Ilepexog E BortreBrHofi qrouo speAcraBreHrf,
curiraor B o6ora ctryqafix tsoat{qocrBo yanor Ao o(r). ts uaoryIuor
cryqao trlcro yEroB B A€p6Ee l4AeHruQrucaropon He llpoaruaor 4fr - 2,
a B cyQ0r.tBcuor gopeae - 2f .

3lr roucrpyBqlt,, rorEo cqrrarE QyHnqr{0Han6H0 arcBl{BaJreHtlEnru.
!fuenqueca paanxqm B peanuaaqlu (cu.paa.loa 2) He Hocf,tr fipuuqmn-
aJtDHolo xapafiropa. c norcqrn sfrx crpyfffyp ro2rHo, Eanpmrepr lro-
crpollrD. nrtreaHHe EJrropxrrrE AJrf, p8lloHnfi cneArEutroc SaAaq:

a) Hafirx rc€ DcorA€HI{fl aaAannoro cJroBa (uu rpynnr caon) B

ro$cr i
0) Hafirfi cau00 AJII{HHo€ noBropmqeocfl cnoEo B r€Ecrei
r) uafiru cauoo Ail[flHoo cJtoBo, Eaql{HaDqoocf, c l-U noaruffe

Eercra r rcrpoqaDqoocf, talu€ B npo}laBonEuof, flo3trrlx]r j, npeAuecr-
ByDqoR I (c IIoaooHoE saAaqefi nprfxoAl{rcf, cTaJrril{Errbcfl IIp]r ctalutr
r€Kcroaoft r.rnqoprauu Illt] );

r) Hanrl{ caroo InxHHoe cJroBo, o6qee Inf, AByx saAaHEEx lr€Kc-
TOB.

2. ilpodnora notlcra. 3ta fipoOnera roaHlr(aerr KorAa totscrru

Aocr€rollHo AJlr,rHHbt r.r coAoprar 6or5u0e HoJr}t{ecrBo crpyEtypHHx ane-
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reHIoSr JII6O EOr.qA 38np0cDr EA rrO'ICB EysHOrO CtpynIypHoro aJroroH-
la cno,4)rDr cJrlrlu(or !I8cl!o.

" Ilpocreluaa aaAatra soucra cBo,qxtcs I otrpoA€JreulD Ecox &ror-
AoHrfi cnola B roEcr. iha e0 pot[€EEf, paapa6oraHE cyoJlt.tEotrHuo I
cpeIHoI aJlropf,trafl, lpeoynqfie u0H5r[0ror rlelt AJIIHa car0ro Iercla
qtrcna Eonapnrx cpaBHeEr[ paantrquflx cruaoloa II2r15]. B cnyqao
rpynfloEolo aanpoc€ rpyaoorEocls tlouc88 coclaBJrflor o(n + r) r fA€
I - cyErapH{lr .q^rrrHa odpa8rloBr trpo.qrf,Br€EHrrr AJIfl rroncrca. 06pae-
qE rrpl aTor yllafto8aBaDlcf, B L0p0D, aHanorf,tlHoo IIpoAcISEJroHHur

ua pnc.I12, f llofcr( oprAnl[ayolcfi lalcrrt.io ftatallfi cl|raDn lotsc8a [po-
claeptrBsorcr oLuE paa Ele aa8l[ctrrocrtr or qrcna I AnuE oopaarloB.

Caepynuaa lro cJroruocru aaraqa - EqlcroHuo q(!) - Eacror-
Hofi xapatsTepxcrrtrll 1-ro tropfl.qEa. IIpf, He60nDEEi( sHetroHrdfi 1 aa-
Aaqs roa6r 6ur6 peo€Ha o nouoqsD npoqelJpH xo&trpo8€lHxfl [I5] aaro-
pmror c nrH€[Ho[ EpyAooraocrbE. llpoABffr€rbcfi B cropoHy donitrE
sHa'{eHf,fi I r0rH0, nor6ffirtrpyfi 6oaee rpynmro l-nparl[{ tra roJrrcEx,
Harpuropr rarc, r(atr aro clenauo a [I?].

I(ar yro ynolrtlEarrocs Brr$e, trptc $ortlarruor npeAcsauouuu cyQ-

QfficHHe Aopoma I IepeEEfi xAoimxol{IcSEopoB coAoptar o(r) y8no8.

I€poBDff crportcn r{EopartrsEo tro I, r.o. Ea BaxAor uaro E AopoBy
AooaBnflercn HoEHfi rA6HrrQmarop tr.[tr cy$Irftc. Becsra H€rpr,rBl{aJr5Hdlr

nBnflorcf, 0aBt Soarotuocrr nonyqeuuf EorIIaftrHofo npeAcraBtroHrf,
arux A€P€8508 H€noCpoACEB€Ef,O n0 ECXoAUOI(y SeECty 88 JIXHo[HOo nO

l{ qtacno uaroB. 3ro Aocruraorcn BB3AeHflor EcnouonareJrbnux crpyr-
Typr 06r0rqaoqDc troffclc Ea Aopols. C Apyrot cropoHflroHx ro tr yc-
noaHfloI Jl0rl(r{0cr(yD clpylctypJ SJtI'op[IIa, qfo uoI€I trpgEecIr r
6onilllofl [yJr5rmnrrarf,Eofi rcoEcraH'!0 I orloEro rpyAoerrocrtt. IIoe-
rorryIIpr 0rpa Htrq0HHHr BEaqeErffi f, BoHrJrpoEtunAaE-
Holry rroAxop r{oryT cocraEt{lt 8callrorlqocKu ooJree tpyAoora8uo, u0

nf 0Dt{[0 roEtqliD fynsltltrJlfBa 8rIB8yD ttoEcISHIy arroprr$I.
It H€Aocra8rer Bof,cspyrcqfifi cnoAyes orEocrl,t HoooxoArrocrE xpE-

n€Erf, scero 'rorcr€ B oItoparlrBnol Ira[firx (0[I) u sal[curoctD Eouct-
pylcqm or pearepa arQaBrra. It npurepy, B rrptrt€.4€Euor a [I2] aaro-
ptluao nocrpoeEf,fl lepoEt !|IeHrtrotrr8,ropoB ESrAolry y3Jry trpmIcEEa-
€rcn Arof,rtnufi Borrop nn[rnu a. Ilptt a - lt nonyqaor BnaApartrquuo
aarpara no fiarf,r[. B [Ir] rrarf,rb aaaffcn! o[ D yre noraptr{rxqoc-
rnt oop8aort Ho [pyAoorBoclD rlpu oIoll oEaAtl8ao.Icfl nl{EofiHof, Jrf,[6 B

cpoIHer.
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Infr [ocroAor€!e.[aaoc!e[, tleamor pasroqaDqErca n 0lI. ttorgul
{aclottHl cnoBlp, B np[Elurro, rosor 6u!t Iro.[Jr{oE c rroroqED y8a8at-
ru roucrpyrqrd, octrx, B nprropyr npxItrcuElrE JEnar lepe8a [pr
om troctpooBrx ro!tsrr ooolDtrlcl8yDqre rucJry trocoqeErl IaHEolo ya-
aa. [1rrl, be.erqro ra ropns B yorr 1-ro ypoausr6yprt ocp0l6tatD
I -rPSrrrt EOrOAlle a O.(r) r A r€ltBr carE Jrsros - u q8c!oar.

Ecar nocaeAoaare.llnoclr oqorr IITEIuT f, Eo rroreEaDrca D (II,
rr paadrBaDr Ea lracrrr Bar.q,8f, xa EotopE roaer 6urD o6p860raE€

! 0[, a aator odrol.I8o! poayJrDralB o6p86orBr orAonDEur qac!o!.
Ilpmqrur tarolo paaof,oErf,r a taEre alrsopf,rru suqricroHrf, norEoro
qaolorEolo cuoErpa f otucffaurf, Eaxoorea LntrEEEx nomopoE nprE-
AoEu 8 [I8rI9]. Arropf,rrur ocuoutur Ea BorpaArqxonuur roAr{Ea-
rufi trpoqe.Erpu r€lrpoElExf,, [cnoJrDsyDqllx cueuu{fircy aalatr. tplr-
Ioorrocrl aJrroprrra E qf,cloBrn o(t) aaa BJracca cnyqa[rufi trocJlo -
Aoaaronluoclel coctaalf,or o(rah r/g) , rAo s - oor6r goctynrof,
0lI r 6urax. llcnoaraoraua r arol crryaqrtt roncrpyruufir otr[cauru
B rI.I.3, fipo6JleIarf,tulo.

f,ar yro loEpuJlocE Er[o, troBropu - tr€pffoAlrrrnocru Aaro npf,

orHoc[terrDHo He60nD[0tr ArxEo roryr oEaaarDcr QyHKr$oHan3Ho BEo-
ru,truru. Carceuxo 1.0. B I9?? t. [20] nocrpom anropxrr A.rrs E8x0r-
AoHf,fi B rrpearbuoo Bp€rf,n Dcex IlopxoAuqaocrs[ B [eftcre (Aaa nrqt.rc-
reurfl B 0Il). Toprru a rrpoanruoe Bperflrr oouaqa€t, qro Bpern psOoru
anroprrrs nocJre troctyureBIf, oqepelf,ofi 6yrE{ ,reffcla, Ho A0 troctyn-
nenrr cJroAynqefi Ee trpoBocroAm roEcranru. B [2I] .qna ornc ro qe-
nofi npol^uoteE anropxrr c rpyAooru(ocrrn O(r logf,) u nIIHonEof, Ea -
llfISD.

fiar troEaaHEDr trpf,ErAonaue ccuntrr, IIf, HaxorAourf, tf,tror{x
c,rpyEIypHnx gJroreuroE oy(ocrByDr aQlD€rc$t{B8flo alrropxrrr Aare I
cJryrlao to8croD 6orE[0fl .{.[f,EHo

,. Ilpo6nora 6ru3ocrt{. h.{,eaaerre B rolccrax crpyfifypEHo ono-
IetrlE l{0[lr'! faIeEf,tECA 0t poQllf,884xr r peallf,A8qf,x. I( nprrepy,
cJIoBa I roBcrax octecrB€EHoro EBHBQ roryr 6HrE aaEyrJroHB o[t6Earr
rrtra 3aroEH oAB0r0 cfiEoJr8 IPIrur rropocmEoDa8 IEyr crrDo4osf
EcEaB-tt lrn ycrpaEeurf, curg)Jla. Sronrqrs IoEorf,qecftrx o6r0BroE xa-
pa8[epx8y6rcf, laBtrf, 3.[er6HtaPEUU! otr€parl,f,Errrrc€B Aare[a o,qEoro
HyEJloOI[.48 APyrltrr BC.IAEA IJlr yctpoHeEf,o r p y n tr E EyBIeO-
lrlrAoar ryrr.[rBaqrsr rulxlpora, lpascnoatq,ra. tle reaee uxpor Axatre -
aoE EAptau(Rrrrprcyqfr rrya8anBEEr reBcrSra. B o6qor cryrrAe Epxa -
qf,8 ro:-yt IIpIBocIx B ISIoEoEID Xe IonDBo CoC,ISE{lrEo ll.q.Ilt[t letsC-
ta.
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Bocua noJlearurr B rrraB€ conocraBJroutrfl ArVx garyrnouurx
r€tscroE oEaaaJuct noHmufl raftctrranbHo A.urrEon o6q€[ troAllocnoAo-
BareJuuoctx (llIII) u coBrectroro rracrotuoro crrorctpa.

3.I. Haaoaer u noArrocnoAoEro.[bgocrbD v , 6cJru cyqecrry€r
IOHOTOEEO DOapaOt0nq€n IIOCI€AOEII€nDHOCfb IIOJII{X rr,r2,... r "lU I

laBaE, qro u[1] = v[r.l AJla 1 s 1s lul. Caoao u aalaerca odqefi
noAIroclIeAoESIoJrlsoCtED rrocn€AoBaren5Hocron Tr x 1[2 , ocJrx u -
IlolltocneAoEreJrbHoc.rb r(88 tf ,r rEE x I.. ll.III ocrr ooqaf, noIuo-
cn0A088I€n5HOCr5 C Haf,dOrEuXI EO3rOrHHr r{tICIOr 3nOr6HtO3. .(Ae UO-

c.loloElI€JI5EoCIX lrolyr I{r€rB EeCEOJISTO ll.(ll, Otnf,r{anqlrxcf EAr nO

coctaBy gtror€utol, rar [ tto ro( pacnonoaonuD (fipu oAruatoaon coc -
raBo). f, npuxepy, nocnoAosilroJl5Hocrx f r = abcd.b r T.= s664 I[r€Dt
(rilr). = abb u (![flI[ = abd..

iloaaruo llru cBnEaHo c BBeAoHHlrr lloBsHmeliuoy 12.2) psccros-
Ef,or rel.(y trapofi I€HcIoB, 0llp€A0nfl6ltrl i(afi IxHxraJISHoo lMcJlo 0n6-
paqflfi (rxtra sar€EH oAHono cltrBona Apyrf,rr ycrpaH€Htrfl cf,rBo]ra n

Br(JrDrr€Ex8 cr,rr8on€), nep€BoAflql{x oAldH reKcr B Apyl'ol. [IoSAHoo on€-
p€Ilf,x yffSSaHBoro IfnS noryr{xJlll HasltrHl{€ poAaEr{xoHHbrx u sror !ep-
mH 6ua trep€Hoc€H Ea caro psccrofulo [2]]. Ea&qaa f,3 3tl{x one-
paqxft roler }Iu€Tb cBoD ncrorlrocr5rr. Ecan fiptrHfrb crolllocIb EEopof,
tr rp€r5eH otrepaql{l pa8Hofi I, a croulrocrE noprofi - 2, ro AnrHa
p(ri,[2) uIn 6yAot cBRaaHa c BBoAoHHbur ranrr oopaaor paccroflHtrer
a([;,4) cooruouenu€r a(Tr ,tr) = lr, [ + l1.l - 2p(t.,rr).

Bl24,,25l rsyqaorcf troB€AeHre cnyqaflHoE Barrr{rutt p (a.uauu

ll.lE) Aaa nocrroAoBatenlnocrefi HosaBrcrflrtr cnyqa[HHx BeJrriruu c B€-
poffIHocrflr[ pr=L/n rroflBJroHxfl KSEAoro uE eJror€alon aaqaBEra. Ilo-
rasaHo cyqecrso8aHxo ctr = ix rnu,o(tr r[.)/!l, rAe E- 3H8r( rarorl{-

AaHrE. Hurure (c ) r aepxuno (8,) rpaurr{H KoncraHlu ca yroqf,fi-
nrca. B ra6a.2 ttprBoAeutr aHaq€H!fl c ra [25] u E ra [2a] I^lfl
1sns15.

B [25] ttotsaaanor rrro jl^[fl 6onburx auaqourtr a aoacrauta co

y6ulaer Ee ducrpoo, qer 1/fi. aror peaynlrar cornacyorcf, c paOo-

rar[ Apyrrx aBropoE rro ltlenro cn Atrr cnyqaiarx nopocrauoaor (u =

=r): Ehr(rr,r.) = 2{n'.
Ilpuregenuuo oqeurr rrpr E€ cJrrrtlror psanrqaDqE(cfl rt Eo cnr[Eor

raJrtII ArrfEEx trocroAoBat€nBEocIo[ roryr cJrJtf,rs opuoHlxpor Anf [pu-
Ef,rrf, po[oulf, o EaJlurux rf,60 otcyrcrBtrr[ cxolcrla rerA]r rrocll€Aola-
8oJI5EOCIflr!.
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n c c
o

2

3

4

5

o

I

(,

rJ
r.t

It

O,?6Ii
or5i5J
u r 545ir
i ,50ril
i r47I6
Li r4/i50
.,.4t23
:rr4032
c ,3865
0 ,3?19
o ,5589
'J tt4?,
0 .5368
0,12?3

1i.

d665
?864
729?
585-i

5509

6209

5967

L!
0,
0t
0,
0,
ur
0t
0,
ri,
0,
0,
0l
0r
()t

5?50

5559
5189

;235
>09'?

49?0

4853

T a 6 n I u a 2 3.Z.[ouRrlro coluecrnoro qacrorEprc
fiaaecruus lir,rtufle I Bop- en€Erpa A B y x rorcrroB Bno4rdrca uo
xEl6€ IpaHl{UH I(oHoTaH$H C* no[ uB ox€ra€, qto !{ nobf,llr{e nonnol.o rlac-

roTHoro cfl€r(rpa 0 A H o r o [€r(cEa.tla-
30BeE c O B !{ € C,r H 0 fi qacIo[Eo[
xapaBrepracTurcofi 1-t0 nopn4fia r€KcIo8
!. u lla coBor(ynHocrD gJr€reBroB or(l[.l,
T. ) = {,p..,(T r,[. ), Q, .(T,,,f . ), . . ., Q,gr(1.,,
nr)) ' rAe Mr(tl ,t2) - i(onrr€crBo paa -
nI{r{HHx }-I.pa!Iur o6I{}a .q^[r 060!DC reBc-
ro8 (0s Mr(Tl,T2) s nin(ur(nr),u. (r.))) ,

a xaf,&rli aJrouoHT grr('rl,t2) ( 1si s
s ur(T.,t.)) ecrs rpotua: ( l-n l-rpay-,
ua, qacrore ee Bctpeqaerocrn I E.. - rll',
qacrora e€ Bcrpoqa€rocrx I t. - Fli) ) .

Coauecrnufl qactoTHHfi cn€Erp r€Hc-
to3fr !r f2 ecrE co3oKyllHoctb coilec-
tHbtx qaclotHbrx xapafiIopf,cIttft 0(Tr rt.) =

= {or(tr,f ,) ,o.(t, Sr),...,1(f i S.) i,
fae L - uaxcm|Ia.rbHoe 3HaqoHtro 1, ttplr Kofopot{ a toBCISxTr tr I.
€ue .jcrb c6qi,re 1-.rpaultrt (t.e. 5(rr,a) I o r a Mr.+1(Er,T, ) =o).

lporamctplrpyor BoauorHocrb t{cnoJlbaoraHuf aBoA€HHolo rloufl-.
rrfi Ha AByy. npruepax (rperuf, 6yAer rpeAcre&,rou r n.5). B [26j
np6.(n0f0H cfloc06 BurucneHl{f paccloflHt{s rorry A8ylrfl ctuDtrLEIg
nocnoAoElIorSHoctflIZ B BlrIe

h(u,v) = oa:(5,5,) - no, 12)

fA6 \ [ \ - i(ontrqocrBo trprcEarcoar BHAotrfl€rry f3 rol(cto8 u I
y r I no - qficrio coBttaButD( nplanaroB. Ecnu a Eaqoctae np&aEaBoD
lc[oJr53oB81b l-rpartrt, noJlyqaor[€ cABIroI BAonE lercr8 CKoJTEAf,-
q€fi pAltr[! ox8arilBanq€[ 1 CuIBO.IOB, tO \=f,u- 1+1 , ov=tr, - l+tr r
c yqeTor uaro (2) roruo fiepenxcarE B 8t[I,e:

nr(u ,vJ , ne-([u-1+1 ,[v-1+1) -
x.(u,v)

E rlD
l=l

(3)

larnr o:lpeaolrscfl lapopraqtflr seo6loArtrafi .ttIf, Erqlcjroura (5),
coleprirtcf a ar(u,v). Arropu rorprEf (2) yrDepsl8rlEr qro llo cBo(r
csoncrBar oEa onnaHa r( poAarqxoHHory paccronxm.
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jtopoft IIpl{I6p otEoc[ltcff B u€pe cinl430crI AByx [loc&eAoBleJrb-
Hocreftr trpeAnosexf,on a lz?)z

E Dh {r(u: d, F(v: cr,i}.lcrl
-t(u,v) 

=
e (4)
E loax {r(u: d, F(v: d}.lcl
ct

rAo F(u:cd lr F(v:e) - qactorEl sctp€qa€xocrfi nporl3BonbHorl l-rpar-
)aH c! 8 u l{ v coorSoTcrseHHo! a lcrl = !. a8[oBLIr spoAaoragur'o
3Ty uopyr E0 yBa3EEaD[ aJll,opl{Tra e€ EHqldcJI€HlIfli Ho HeTpyAtto lloKa-
saEbr qro rHqropraqfr, coA€Faqofica r 0(u.v)1 ,{ocTErotlHo Anf [ony-
eeura (4). Aencratrtonsuor tta onpeA€neHrtf o( u,v) cJreAyort ttro B

coBrocruotl qacIoIEof ctreEtpe coA€paarcfl toJIBI(o T€ l-rparrHr .qAln

rcoropux nin(r(u:a), F(v:c,)) / o. Irlreuuo srla l-rpauufl ,r AaDr E€-

Eyn€Bo[ BEnaA a '{xcrl{tetrD (4) r fioropbrf, .qJlff fiparEocrl,t odoaEaqnr
q€pe3 soia. Tafixr oopaAor, SD1D xofer oHTE fionyrreH nl{HenHsr npo-
crorpor Bcex o, (u ,v) 6 o1u ,v) .

fua ruqucaeuf,fl BuaroEataan (4) trpeAcra&r EarAoo cnar,aoro€
r rule3 .e-(!(u:c) ,F(v:cd )= r(u:cr) + l(v:cd - nrn(r(u:e) , F(v:e) )
u yr{ro[rqro Anfl JrD60ro roEcla T

toraa (4) aamruorcr B rr{Ao:

E F([ :a). l"l = * Nr(xr+l) (r*+z)
u'

A (u,v) =

* o;,;n( *r+r ) ( r*+zr )'S*o
(s)

rpo6ynqer Arrn cBo€ro fl{qfcrexf,fl Jrllll Buaatrfi 6 (u,v).
IlpnaeAeuuro trpf,uepE rtoBopf,r o AocraBoqHo[ ocrocrB€HEoctr BBo-

AoEHoro lloHffrurr otll8,rtrr, tIIo ,UIfl AocrarorlHo Oonblllrx I 6nt{arrx
aueqeusft N, u N. tropnqor Borttqfiuu L a raacce c.rryvafiuux fiocro-
AoBatenbHoc[ofi rorer 6Hrb noryser ua (I) aareHol lI Ha Nr+I{.

4. Ilotrcff rlpf,onl4leHHbtx coolBorcrBl[[. ltar f,ctIoJrE3o8atE pac-
clorpeHaue I n.3 troEnr!ff AJlf ofEcEaHlE B rercto rEaryrtrexun
crpyfirypuflx oaeuecroa? 04rn ua Bo3llorndx noAxoAoB 3axrDqEorcfl a
cn6AyDq0r.

fuqucal{I qacrorEyn xapaEt€prcrllf,y [ottcta :,-rc nopflAHa, DAe

1 EI60p0I IaKII, IIE06I roJll{qoctBo r(pa1[Hx l-rpaur 6HJro Ho crftu-
Itor EJrxEo. lltrQoprcqm o lrocrax uorAeluf, rx a Eeftcr coA€l8xrcf, B

l{EQopraql,toEHo[ roHre - 6unoaofi crpoEo A:ruuofi f,-l+1 c{lrBoJlo8,
E€rflEfi pA8pfl.q BOtOpOft Uaxo.q,f,rca B oAHOr tr3 IByx cocroaarfi: 0 -
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tsp8rHafl l-r.parra, I - e.4llHu{Haf, (cr.,Hanpllrep, II8] ). .UotrorEx-
roJlEEHr npocrorpor (c xorunporanueu) paao6ror 1-rparn{r nor€qen -
Eu6 EoAor 0, ua raaccu ar(Bl,rlaJl0unnocff, rar.ryfi rc fforopux c0l0p -
r[! IonLffo oAuEar(olHe 1-rpaurlH. [arAory ftJraccJ nprl aIoI trpocroI-
p6 craBtrrofl I cootrB€rcrBr,r€ ctrrrcoB ryor.u,€Hf,f, 1-rpall AaEHor'o rJlac-
c8 B IorCCr.

llpurouur ts Eaf,Aory Enaccy aKBtlEaJr€HrEErc 1-rparr flpoqelypy
JToEOCTOpOHHoIO fnpaBoctopoHHero pa c ul{pe H Ilr Eo.lopaf
ocJrqecrBllfor yIIUH€Hrr€ (aaero u rnpano) sceBosrorEHx rrap 1-rpal(I.
r{3 AaHHoro rJrscca c oAHoEpeueHHoR npoBepxofi (Ea KasAor [ar€ yAnu-
uouua) rtrnolesu o drxsocrtr pacuu{prorbtx l-rpalu. Ho racancr Bce-
BO3roAHbff oIIfXrn3ar.inoHHsx trAefi , n03Bonff)u{lfx coftparITE tlffcno troflap-
EHX CpaBHeHtrf,r O[roltln l0n5H0r l{to y.q,rtrHfexle yt{acTftt{ Ha nepBor
3IAIIe q€n0c006pa3H0 cpSBHnmrS 3 X€fr]IBro8ofi uerplr(er AoIIycEafl,
rrI0 Hat,r60ne€ BepofTHEur,r gBojIDquoHuHl{,I oflepaqr.rflurir flBJInJIUcD BaueHbt

cu[8oJrol. .[aa crryqailnux rrocneAolarerbttocroi c p(a,)=1,/n (1 s i s
s n) uatoruAaHfle q{cna x cotsnaBurB clttraofloa rlpi( cpaBH€HHrt AByx
rrocJlsAoBatonlHocT€il ArIlrHH N cocraBxaet p.t = n(x), a Atacfiepcn,I
cz(r) = p(1-p) .lc. iiepaBoHcrao 9e6aue aa radr npr4 :jTor rpyoyD, HG

Aoc13T0rir.ly0 Anfl HaU,fx l{sJlerl 0q6Hxy 8€porrTHocIu o9uJloH€fill8 0T [a'r-
osr{AaHnn. Crauau. flplr n = 4 t{ N = I ecpanrHoct; c.:lr'.{a$Horc cclnts-
Aerififl:triT!, !{3 3Lrt5!trll cruBOJIOr i{e III]irSHIlait ii9, t,e,2-3 H€ci)tsna-

.tre Hl{ri :1a b cnuncli0i Ion-cTrlMH r .{T068 ri!r1H,,iTr Ii':nclery o jilr,!30.rTi,.

c !9iio,,!T:!\.:tbiii outr5[Ti,oit - C.] ,

i.iniiuuHerr [pou6.qJpa pacul{^ooslt}.I I3]i:r I-rpaMu He run3n'r cxoil-
C:3e r dCJIll i{lrleJII ueCt0 BCta&tO !{;1I ]iQTl.;ilH€tirl€ CilllE0ifOB .B Kafi..rU-

JIU60 ui pacuupildu,Ix yqacTl(OB. r ctOu CJIyqae cpABHuHxe pacuHln€rHx
yqacrHoB (Ho o6fl3arenbHo paBiiofi IIHHH) cneAJer nporoAtrTn B cuucJro

ilf)rt. ilNt c0a![ecrHolo r{acrorHorio cnorrpa (uepu (J) ,(5) ) ,vro rpe6:,ror
ci<iarnrar sHq[cJrlrcJrbHHx 3arpar (rpy4oorroorb BbrqrlcJreHI,Ifl MilI Eoir(:-
toB u n v cocra8Jlfl€t o(R".Nrr) i23], a o(u,v) - o(L'(N, + Nt,.)) r
HaxxyAllou cayuae).

Ilpaanao ocraHoBa ,u,nr npou€AJpH paculup€Hr{fl - H6BHnoirHeHI[o ri(-
noI€aH 0 6.u3ocTx paculpflerHx yqacrKoB. 0varquonaarno sHaq[rHru{
uoaHo c{r{laTB pacEllp€Htrf c KoJlrlq€ctBor c0EnaAaDq.ux 3JI€[0HIoBrn€
lroubulxr, q€r oro Burercaet ua (I).

Ipyrof, B€tsHflfl f,exaHI{sr troJryq€Hxr llpuonrroHHHX coorFrclrBtrf, -
qor€Hanpa8JreHHafl II € p€ n o A I p o Br( A oxouoHtoBanQaatr.Ia,
II€p€BoAfr{8n 6auarue (uo ne c0BnaAanqf,e) Qparueuru r€ftcr8 B rorA6c-
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IB€HHH€r Jlor"no JIOnSJIU8yoltHo 3aI6I EAB IIOBTopH B trep8tsol[poBaHHor

roBcre. floporio4upoaxf, rafioro rrfls ofipoAenmtcn coAoFarenbHofi c!o-
POHOfi sAAaqU. IlOrCr lfx, ll po8nilAaql[f, c8roro anropfiIua trep6roArp08-
Etr l,rHorAa 8oc6ra HetpIsl[enEHH (Harrpfrepr B rysaro [2], u 8c8ecI -
8€EEor f,SEff€ - nOp€XOA OI CnOECqtOpr ts KaHOflf,q€CHOn QOpr€).

ilpocreftErfi Elpxaut rr€peroAr{poErx - arp€rrpo&tHro arerontoE
anQa8x8a, 8.e. 3arotra E€ct(oJr6rcf,x 3Jr€roEroE anQaBxr8 o.qEflur IIplBo:
.q,fEafl E yl{oHDueHr[o roEHocrtr anQaBura (npurop - uop€xoA 0t aJIQafl-
tA lryftnoorl[Aos (E = 4) r 1eHo'I11qec616( Ieiicra1 r 4aO4uo1ry aaQa-
Blt[y: nypruu (Arf,)r nr:p]rrltAtrHu (llrT)). Ipymf, roarorcocrb - orol-
A0CIBJI8HI€ Ho oIAelbl;.ix SJIel{eHIoB an{EnUrA'r A qetrHX BoAO&Ix KOI-
df,Harlufi. llpruep arotry Aa€r tr€pexoA or SyBroorEAEoro anQ€Bxra E

aJIQABury altl{HolclcJlor (n = 20) | Bpr llci.lopor l3arlan IponBa EyEn€O -
tIAoE 3aroHflercf oABofi slrr{HoKtrCJlorotr; TaErtroclLoIomro4r,Hocll T, a

= m Elattrl[trU@ x T. e m@ r^ltrrfllrUE , or.umanErrocs . ro
,-!, 9-[ u ll-fr, rroar{rl}tfln, floctro treporoAf,potrr cmnyr'uopdaarv4u-
rr! Tr= Ta= Qon AcE L[tr Aaa, rAo o€r! AcHr iaur.Aaa -.easue.Etu aa-
0aBma arntoKrdclroT

Ilpnm4or 6onoo cnor{Hfi flpilrep. IlpeAqo.[otf,r,r ltro Eac l{Eropg. -
cyr! rromoptrr Aonyc@Dlltr€ EocoEtraAof,rfl trq rcarAgl' tp€!De.['uoatn1ri
(uanprrop, 4ar u[l m@ r Iu flm El xer [Jm@m @ ur $rrfifmElrul.-6olii (".1,r-i1a.,ie"r aaqaaria z , rpoAc-.
rasIr I'l[f, onPcAorea8oc?It qlo lt BparEo .3, I aquuell IeBc!.
T = arE.arQ...a t D tPox Qopraxl Ir.. za"arzara....ag, T. =
E arzararzac . . .af , T, ,= arE.E6.arZ r. i!. flerpy4fo E.q6IDrllto 80-
Aaqa 6yAa! peueEa! ecJu{ rau oOpS3yor BoEn€lo8atur'l[rlrl[. rll.' ut1[r,
f2LJltrrr.Ie pasAeJrmenbLtd A, r ooEapyrxr B Exx Eco noEtopH IIt-
as 3 r E{r€, He coAopraque paa.qenrlor,E. Tarrl odpasor, aAscl !o -
por(oAlpgB8a npuBoJra- rG JBeIl{qoErD EaB' IIIEu odpa@tEDaororo t€Bcra,
8AE r qXCrA Carm !eECrO8.

Auaaorrqnas cmyaqrfl.BoaEnBaet. r. trgr{ Eorctso teaE SarcouoroF.
EOCTOI, EAE CtlII€IpII fII THE6pCII (A rOUerrUOOrEr terCtAt). 0rr
[0r]rr 6ErE BErBJroEf trpr troroqr arroprtrS trqrcaonrn colroctfolrd.
qacrorHoro crroBtpar rAo poJr5 Etoporo ratrcla rllpcor rcxoAHrl rc8ctl
npoodpaso8a8Ere coorBorcrByDqrr odpaaorc

5. [po6aera rEAyrtxEoro crEr€oa aorctot. B paaAoeo I roro-
prJlocb A Aqfx flo.qxolpr E rrrBrelo clpyrlJpr rorcro. Ilepul ra
H{I trP6I,EOIETEI E8IXIUC trO{TI IC'I€DE{EqEI SIIPIOPEOI Ifl0oPI8IIII
od arorearar ctpyrrypu, ronopte aa.IaD{rrcr irar muno, Ilnf, E Br.q,o
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Ee8orgpon o6o6qaoq6ft QoprJJu.Ipyroll [oAxoA - flpf,ro npolxBononor-
Eu[ - xapaEropxaoEa ncr IIoJIEHT o'rcJrcrBler coorB€tcr ByDqo[ atrpfiop-
HOfi ffHQopuaqtrur n Mfl BHflBJreHfn crpyrrypbr reHcra nponrraran[cD
Hor(orop8e craHAaprtllo aarorotsEtr. 8 AauHou paaaone paccrarptrBa€[-
cfl npoudsyroqHaf crryaqrfl, r(orAa anpuopEa,r llHQoprcqun o6 3Jloll€H-
rax ctpyKrJpH npeAclaBaoHa EEdoprco[ oopasrloD II0 l(8f,Aolty Enaccy
gJreueHroB. 3ra cutyauua xapaBrepHa Anfl pacrroaHaBaHI{R odpaaoB.

f,affxr 00pasor [cnoJrbaor€rE ilroot{,yEcn anpHopHyE lrHQopraqtrD

AtrA BHflBr€HlrR C8pyrcIypHflx 3trer6H1oB B H€3EaKO!{Orr rO$CTe? Jratel
Ha nBo 8o3[o8Hocrld, nepEaff I,l3 KoropHx cBRSaHa c flocrpoeHfier 0606-
qaDqox rppr{ynH no BHoopno o6paaqoD (caegenuo E trepBotqy cayvan) 'a Bropan - c ucnoJlssosaHl{or Henocp€ActBoHHo o6yt{anqofi 3u60pHtr.80-

noe noApo6H0 paccrorpflr neptsyD trE Hlr.
eneroHrbr 06yqaDq0l BHdopHx B npnH4trIle roryr flreEb paaHyn

AnfiEy x 6urD paanEqHEr oopaoor BHpatHeHHxru (cQaarponanxurr) o4ult
oritocl,rIeJrSHo ApyI'oro. f,€narerbHo BupaBHf,E€l16 nocn€AoBaTeJIbHoctll

rro B8l(ory-nloo xaparrepHolry anoreHry tnf rpyfin€ sJielreHfoBr Hocy-
qxx oAtrHafioByo Qyurqxotanblryn Harpyglty. taruu an€reuror roret
6HtE EopeHE I cJroErx octocrBounoro flaul(a r ttnt{tl}tltpyoqtrfi BoAoH I BH-

60pft0 fia pxdocoraHHx caaroB cBfi3brEHf,fl I reHorl4qecKldx llp!{noroH}t-
flx x r.A. Oaaxpoila q€n€c0o6pa3Ha B cllryaqltnx, EorAa npoAnonaraeT-
c8, qro Apyrlto QyurquouaarHo SHaqrrue souu (a ux uof,€t 6u'ra noc -
roarro) HaxoAnrcr y scex aJrerentoB BE6opBr Ha npxlrepHo oArtuaxoEor
paccrof,Hr{x or no'Ilrx Qaat|poBBu. B erol crJqa0 B poaynbra[o QasttpoB-
E[ oEu orcasHBqDrcf ApyIr noA Apyrora u roFyr 6Hrb BbtrBr€HH ctaruc-
IllrtScICuII{ cp€Act8attl, otrrtrc8HHHllll HruIe.

Croaraa- Touxa (noauqun)
Ilycrs rorcnu 1[r,1[ , ,

r, ,. . . ,t. ooyqanqefi 8E-
6opEr c{trBrrpoBaHu yra3aE-
HHr o6pa3or (cr. noaxqrn
0 uc pnc.3). officrpyer or-
[o aEar}t3a uupraofl E D

cf,lloroB. floaorenre o8ua

asAaer fiap8rorpil oo. G-
BO AHAJIUSA IOTEI CICOJIB.

AXTE BAOJTE T€ECTA CJIOE€

Hanpslo c0 oIEIIoI Ba

oprn (uau nocroauo) cut-
BoJroB. Iaa auAoaeHrtono ots-

q€6 OEHO Qa3r

-2 +L +2...
Horopa nosnqln

t
2!

H(,
Eo
e{

I

D

Prc .1.
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Hor yqacrra BarAoro Soxcra (ecal oa H€ rroor flycfirx noauqufi) BH-

rttrcrnercfl rlacrorHar xaparr€pxcrru(a 1-ro nopfl.ql(a ol([r)r ollorou-
ru ( l-rpaur) roropof, y n o p fiAo tl I Ba E r c f, noydH8a-
EID rtacforbt Bcrpoqa€rocru. IIor€HI{taJIbHo Eoguoauoo qttcJlo 1-rpau
- lArl= nr. To[ Ila Eux, fiotopHo orcyrcrB.vnr n or(8.), np[cDetI -
BAeICn EJrJI€t8f, qaC![OI8.

llepof, cornacosslruoc[t{ (cxoAcrna) totscroB B trpoA€nax aaAaHHo-

ro orHa aHaJltrsa rorer cnyftrrs fioa{&rqreHr ronroplaqru [28] 1-ro
tropf,.qlc8

*r. = ,, 
12 

I, (6)
n2( lAr,z - 1A.l)

rA€ vr - cyl.lra EsaAparoB orr(noHeH[fi ayrrH paHroB rarAou l-rpau-
ir (no Ecelr B ynopago,rouuar) or cpoAEerlo sHaqoHuf, oyrilu paEro8

orpofi l-rparrur paBnoro t r( ll. t+1)..[aa ycrpax€Hrs HooAEoaEeq-

EOCrr PSEIIIpOBr rpynll pABEOITSCSOIEEX l-rparr t{CnOJLDayerCfl. fipoqo-
Aypa ycpo.qEeHlE Ir p€sno!! tro trPrrc,4lr rG HoodxoAf,rocst rsole8ti
coorlorcrrynqet.noaparr'! (6). .

orrcf,pyf, Ir.'.D.'I .rqo,'rra ao c rator f , noaysar $prryD aEs-
ronrl t.(no p,l) ,.IoIr jirrru rsncloi. .(ra craftcrrBr lr rleDrcff
ropouro-auupoB'c[aqlqlEEo psclrpoAgJreglrr Eo?EoraDqle. lanqcq ra
rDaflE aaBrelroc?r. f. G ao .uoporomo araceure:p(d, cooraercp.
EyDqee aaAegsoiJr ypoBED aEacrmcsr ' i, [poryFrro. clat{clrsol .

fr(no,D,a) aearq{hu p(c) crraerearbnayec o crerrcrr.{ecrol ana:
turocll trotryqe[Eol orloHnr. EoleccEouso trDoAnotrarasEr. qro crarlcrx-
trocBr aBalrxllr arBar ira rptrDof,. atarrorul rr-' cOo,rD€lo!ryD! ouHtrr$o-
EAJEEO AHO\IIIHO AOEtl B !€EC.IEf,O

Ilaperorp D pororeHryetcfr f,arc[slt c [aror I .ot auaqcErff
Dda 

= 
1 Io DEar, rlpx ftoropor EporcxoArr crf,rrBho Eex JIoKSJISBuX

rarcnryroa. Bapnaqra traparo[pa Do noaBolrf,c! oapoAonffla nonotenxo

0ym(ruouan6co ana'rriru sou, I Eallaqrf, traparorpo D - orl€Hf,lr trx
paarep. flpa I = D=t ara roro.q,rBa lotrJrc8ao! BoarorEocr5 noJryqoErf,
r0Ec!€-0606q68rfl Itrf, 3Jr€roHfoB o6yteDq0[ &{6opErr roropu&, Batrpfl-
rep, roroE lre'!5 BUA:

AA ...... ATTTTAT. AA. TATTA. AAA .. TTAA ..lirulnii+iAi-20 -I5 -I0 -5 0 +5 +I0 ti)
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tocaarr aAecr o6oaaaqonr fioalqrr co auaq€urorr Yr(no,L,n) < n(cd.
llaamuo AEyx cf,rlorol B oAEo[ noaf,Ern (uanpurop. A n T a (t5)-[)
oa[aqe€r, qro aAecE ror0! rcrpeqarscn rar A, rar u I, npirer A

mee! 6dJtE[yD BoporrEoctr. orrotxr, rrro AorepII[rpoBaBHHfi noAIoI
E poeearD noAo6&[ aaraq passrlaercfi B [29].

0nucauuaa reroAtaa Eo rrpoxoAxr, Kofla aapaaoo Eo lsBoctuu
arereHru, tro EoropHr raor8o ocyq€clBf,ltD Bup88Hf,BElHxo rercroBr rf,6o
cr.[BEo BapDf,pyDt paccroffEr8 1614]r oAf,EaxoErrf, oyntqnonaarEErr aJro-

cegrart E paSux rorcrax. B etor crJtlao roaro B€ luraltcf, crur68tr-
poDatrs r08c!-o606q08f,0, I l{cllonDao&lrE EorrocpoAcr88HHo o6yqarrryD
tr{oopry IIf, rorcanf,8aqf,x crpyBrypEHx ororeHroB B f,ccno&yoror rerc-
!o I.

C olotrq€rEn EEql{cJlf,o8cf, co Brec r sHI ttacrorHbrl

ctrortP rorcroE T r Ersl 1l.r-r...1I.r rAo tercrE [r (1 StSn) npr-
HQ.InOtar Ooyqanqon EJ6op8e. [a arorO cneBrpa ErAonfD.Icf, Eco 1-
rParrH c0 aEaqoHtloll 1, 60ll[rr E8AaHHoro noponar f onpeA€nf,Drcf,
rocra Etor.qoutrfi rD( B rercr T. llar.qo0 &(orA€Htre rolno rutepgpost[ -
poaarl rouo[ Ea qerorucrennor o.rpoare [ 1+ f,-l+1 ] . .[aroe pe[a-
olca sa.qaqe ErAeJleg[fl cqrqourfi roqoB Ea aror otpoarco, ll;f,, qoro

ucllor,EayDccs clloqxarDEo paapaoor8HHre Epltropxr. hAoJreEEEo crlrcr-
rI IOqeE rotto lfroprrporxpoErE EaB crpyr(rypHro snereHrf r€rccra
t. Iraaaunaf, crorq o6pa6orrx aEJrrorca o6o6rt€Hnor reroAa norputrfi,
ouxcauuorto I [30].

5. pggJmqeare. Peccuo,rpoaa BaA€'ra ErrBrroHl{fi crpyrrypu ynf,-
tsaIIsBU no cBoel npxpoAo cxraoJrfHErx rrocJro.4oaateJrDHocrefi. ctpyr-
Iypa xap€Elopx3yorcf, cocraprr EonrtqoclBor r pacnoloroHror SHIrtpl
rerc!8 otA0Jr6&nr c[oqx0mecru, Qp8 rroHroat fl BJrmqE(cf rloErocnoAo-
BQtoJrSEoCIf,rf, f,CXOAEO! IIOCJT€AO 8AIOJTEHOCIH. aHAnf,S tpyDtof, lpll ypOD-

Br 3aAaEllf, 8trptropEol f,EQopr€qrq oO arereHrax crpytstypE - o! II0{!r
nonEon otrp€AenoEEocrx .Io uorEotr EootrpelelroEEoctr. Ilpe.qaramca .

crpa[orxt aof,c8Bri Bo Bcer c.rJrtSEx, ocEoBsHHHo ua arlQerrromrx ar-
r{tlcrr8erDHHx trpot{oArpar r yrurHE€Dqllo 8o3rrorEocrt 88praqf,x on€reB-
rol crpyrrypu. lluorro ra orrrc€Hugx EoAxoAoB poarrsontrgr I parrax
rare!€ npuftnaAaux uporparr ClIm! [rI].

Irroparypa

iffif1Q'o"' Ha cof,cr.yrtor.clereHr Aor(rops
I. CyXOII{H E.B. Ouuflraaqrourue r0r

A
(

*

oA! f,CCJreAoErHtrfl R8ffi8.
{Du.uonor.Hayr. ll., I9?9



2. SAPUIIOB P.X. Auaaua I anroprrlrugaqtrf, r0aoguft c noroq.bD
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