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Mo,qenloBaH Hr B exoHovr i r4in
opranisaqin enpo6Hytr4TBa ra ynpaBnixun npoetilaMr

Y,{K 004:519.2

O.IO.Fepsnen

trBH3 < Ycrceopodcurcuil uaqiouanonuil ynieepcumemr, ycrczopod

METoEl4 lEEHTl4olKAqlT MoMEHTTB 3MtHt4 TEHAEHq[4 LtAcoBot-o pf,Ay
Enf, BhpoEnEHHr cTpATEnt4 npunH.nTTf, ptlxEHb

Bcryn
flocraHoerca npo6neMu. Po:pi:rurorr 3aftuoM

Ani ocHonui roproni crparerii nore4iHrn na $inauco-
BoMy pr,rHKy: iHsecrnrliEHa AisrlHicrl i rpefi4r.rnr. IIe-
pua npe,Ilcrasflf,e co6orc BKJra.rIeHHr roruris ua repnrin
siA oAHoro ro rpbox porin i nepeg6avae QopuynaHnx
orrruMiurbHoro isnecruqifinoro nopr$emo, To6ro raxo-
fo, ulo Ao3Boirre Arnepcu0ixyBarlr prr3rrKr{. Tpeilgunr
crparerir a6o, raK 3BaHa, aKTltBna crparerir, noJlrrae y
nmoHanni QiHaHcorrx onepaqifi B ocHoBHoMy Kopor-
xo- i cepegnsocrpoKoBoro rraniu, :ro6ro siA rinrxox
onepauifi B AeHE Ao xoqa 6 oaniei B KBapr€ur. Arrlls-
nlrfi rpefi4ranr nepe46auae HenepepBHe cnocrepexeHrur
3a plrHKoM i nprafinrrrr rpefiaepou cauocrifinrx pi-
rxeHb npo ni4rpurra i saxprarrx nosuqifi. Tpefi4ep, rx
[paB[Jro, Kopucryerbcr BJracHr.rM]r a6o icnyovuulr ni-
l(xoArlMr,r Art BH3HaqeHHrI MoMeHTir, nictr {KI{x 3 Be-
Jrrlxoro Aonero ftruonipuocri pr4HoK ruoxe srdiHurI,t Ha-
nprMoK. Merog, na ocnoei {Koro MoxHa nepe46a'rurn
MOMeHTIIT nOrBU TaKI{X TOTIOK, niCnS XXI;IX pUHOr Str{i

Hroe HanprMor, 6y4euo Hn3r{Barr{ Mero.[oM igeHrrasi-
xauii uouenrin ruiHu renAenuift. Pesylrrarn iAenru-

Siraqii Moxyrb Br4xopr.rcroByBarvrcfl rpeiAepou 6egno-
cepeAHbo ynt npufiuyrrtr, pirueuHr npo axig Ha plrHox
a6o nuxiA 3 Hboro. BuxoHannx roproBtx onepaqifi
uoxe 6yrn pe3yn6raroM caruocrifinoro piurenm rpeft-
4epa, a6o 6arynarncr Ha aBToMar[iIHrx cr4creMax

HA OIHAHCOBOMY P]4HKY

Posetnuymo sadaay ideumufiircavil uoueumie suiuu meudeu4iil dnn Qiuaucoettx aacoeux pndie. 3anponouo-
6aHo Kpumepiu orliuxu iueecmuqiiluoi'nxocmi axmuaie, nxi npedcmaanflrcmbcfl Qiuaucoeuuu uacosu.Dtu ptdauu, ua
ocuosi oqiurceauun nomeuqiiluoi doxiduocmi, u4o Mozrce 6ymu ompua.taHa npu iueecmyeauai rcowmie e qi axmueu.
3anponouoeano uemod o\iutoaauun nrcocmi cmpameeiil npuilnnmmn mopzornx piuteua ua QinancoeoMy puHKy.

Rnnvoei cnoaa: ideumuQixa4ia uoueumie suiuu mendeuqiil, cmpameeia npufiuamma piuteua, Qiuancoeuuqacoeufi pad.

Sinanconrafi qacosHfi pflp.

xae HanprMoK pyxy 3HaqeHb qacoBoro pxgy, xxuh ne-
peBa)Ka€. Monaenrou sraiHu reHlenqii vaconoro pa4y
a6o lHa.ruMoro rorrKoro HarBeMo raKy roqKy pr4y, nic-
JI{ norBr{ sroi striHroerr,c.rr ocHoBHufi nanpruor pyxy
3HaqeH6 ptgy, rixuir Naas Micrle Ao Aanoi rovrn i s6epi-
raBcr rrporrroM AerKoro niAnocHo 3rlaqrloro nepio4y.
IneHu.r$ixards rvrolreurin sMiHx renAesuift e He-
aig'euuoro cKlraAoBoro po6oru rpeflgepin i anariurxis
ua $inaxcoaoMy pr{HKy. VcniuHe nepeA6aqeHHc il,ro-
Irenris rrorBu raKrax roqox € 3anopyKoro npn6yrronoc-
ri roprinni, aAxe rK qpaBr{Jro, qr ro.{ra Buxopr{croBy-
Iorb B rxocri crnrnaly go ni4rpurrx a6o raxpurra no-
:rqifi na pr{HKy r crparerix upr.rfinrrrx ropronrx pi-
ruenr. B reopii rexuivnoro auanisy porpo6leno 6araro
ixcrpyuenrin, Epu3HaqeHnx Na i.qeHruQixaqii suaqr.r-
MI,rx roqoK, cepe4 f,Kr.rx Kopr{cryr}Tbcr norrylrpHicrro
MeroAra neperr.rxy pinHin cynporr.rBy ra nigrpunaxu,
neperr4Hy napu a6o rpifixu ruruHHlrx cepe,qnix, uo po3-
paxoraui ra pi:ullruu nepio4auu [1] rcruo. ,{lr no6y-
AosLI MeroAin i4euru0iraqii uoueurin sMiHn reltAeH-
uifi qacosux prgin uoxyrb raKox BlrKopr{croByBaryrcfi
Aesxi r\,roAeri nporHo3yBaHux pinnir ra sHaxis np[poc-
ris qacos[x psAis s Br{3HarreHrurM yrr,roB, 3a rrrD( rrenHa
Toqxa qacoBoro prAy BBaxaruMerbca snauuvoto. ,{aHi
yMoBr.r Qopuyromcx oco6orc, xxa npzfrir,rae pirueHHx
(ananirrmou, npofHo3ucrou) e npoqeci po6oru s pea-
JrbHrrMn qacoBlrMlr praaMr.r. OAua s yvroo 6a:yerbcr Ha
KJrac[qHlrx o3HaqenHrrx BepmI,IHr.r i gua puury. To.rxa
qacoBoro pflEy 4 Ha3raBaerbcr Beprur.rHoro, rrrqo IE
rlepeAye AoAarHiE npupicr zy1 1z.1 i sa Hero cligye

npnpicr siA'eraHr,rft zp1 121. Toqxa qacoBoro pfltry 4
Ha3rlBa€Tbcr AHoM, rKrqo iil nepe.qye aiA'euruaf npn-
picr zt-t>zr i sa Hero cni4ye npnpicr AoAarnift

rpeil.qnHry.
Hexaft 3aAaHo

Z={zili=r, flKHfi npeAcraBnf,e co6oro qiHn sarpurrr

roproBrl( cecifi sa Qiuancouift 6ipxi. TenaeHuiero 6y-
AeMo HiBt4Baru HeBH[aAKony Synriqilo, xxa ni4o6pa-
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ModearcaanHn 6 eKoHolt4i4i, opzaaisaqb eupofittuqmsa ma ynpsentnHn nPoeKmtilu

zt+l> zt. Bepruuua (Ano) qacosoro pflAy Moxe BBaxai

TI'IC' 3Haq[MOrO TOqKOIO, UIO BKa3ye Ha MafibyrHe cna-

4aunr (rpocuuux) 3HarIeHb pflAy, To6ro cI'IrHUIi3ye

npo rorBy renAenuil flKa cna.{ae (rpocrae). Moneni

nporHo3yBaHnfl 3HaKiB uplapocrin (uogenr [porHo3y-

ranru px4in g necta6fuitnflM xapal(TepoM KonI{BaHb

JlyxaruuHa [2], ]ro.{em Ha ocHoBi i4ermraQixauii craru-

crr,rrrHr.rx napauerpin [3], rou6iHoBaHa MoAeJIb 3 BrrKo-

pr{craHHtM iH,qercaqii icropift [4] rouro) uoxyru 6yru

nraxopucrani [nt nporHo3yBaHIUI 3HaKy [pupocry

Lz=zr4-2, . Ue Ao3BoJIte 3 neBHoIo roquicrlo iAeH-

rurfirynarr.r 3HaqHMy rotlKy ule Ao rtoqBn Ha [iHoBoMy

rparliry uacrymroi roqKu. Moaeni npotno3ylaHua pio-

nin (perpecifini, anroperpeciftui tuogeni, aAanrusni

roriHoMianbsi uoAed t5-71 i ix xou6iHauii [2], rou6i-

HoBaHa MoAenI' [porHo3yBaHnr piauin 3 BHKoprIcraH-

ruu inAercauii icropift qacoBoro pxly [8] roqo) uo-

xyrl 6yrn nraropncraui Anr nepeA6atleHtul noflBH 3Ha-
qnMoi roqxH Ha Bn3HaqeHoMy rlporHo3uovy ropu:oHri.

Igenrn$iraqis :uaqraMux roqoK 3zl3AilJleri,ur Aosnonre
innecroparrr a6o aualiruKaM cnJIaHyBarI'I rloAanbluy

crpa,eriro uoseAiHrx ua $iuanconorr,ry pnmy. -f,xrqo
ftnonipHicrr no.rBu 3HaqI{Moi ro'{ru BI{coKa' To BI{Ko-

HaHruI siAnosiAuI,Ix pI4HKoBI4x onepauift rynirni-

npoAaxy, He qeKiloqu niareepaxeHHs ii Ha qinorouy

rpaQixy, Ao3Borlte s6inruurn npu6ytrn a6o rvriuirlriry-

Barrl BTparH. Caue roMy, BIlHIlKae 3a/La'ta po:po6ru

HaAiEruax ue:roAin iaeuru$iraqii ro'IoK gllrinn reHAes-

uift nns no6yAonu crparerifi npuftHrr"rr ropronrx pi-

nrenr i ix oqinrosaHHt.
AHa,ris ocranuix AocliAxenu i ny6nirauift.

CniA rasuaqurn, Irro 3aAaqa pospo6xu MeroAis iAeHru-

ilixauii roqoK slaiHra reuAenuiil ule ne AocniAxena rlo-

nuoro uiporo i roruy oco6nunuE intepec craHoBI4Tb He

rinrxn npaKTI,ItrHe 3acrocyBaHHf, AaHI'tx ueroAin, ale i

reopernHe o6rpynrynaHHr i yraralbHenl{-fl' Irro Mo-

xyTr 6yru nuropr.rcrani HayKoBIrtMH B noAaJIEIuI4x

AocriAxesHrx.
flana raaaua, 3oKpeMa niAxoAIa Bll3HarIeHHt 3Ha-

qr,iMlrx rorroK Ha ocuosi texHiqnux inAr'rxaropis, Aoc-

li4Nyerrcr B paMKax rcopii texHivuoro ananisy [1]. B

po6ori [9] nnsHaveno nplrHulrru ouirnonaHns crpare-

rifi npufiHxrrx roproBn piurenr 3 BpaxyBaHHtM nore-

nuialy QiHalrcororo qacoBofo ptAy'

B .qanifi po6ori po3rJlrAa€rbcx uiAxiA no6yAonu

iue, oAin i.qegrltQixauii rrraiHra renAeHqifi sa ouroni uo-

4elefi nporno3yBaHHrl pinHir i sHaxis npnpocrin vaco-

nux prain. Oco6masocri no6yAoan raxl{x MoAeJIeft nu-

csirreHo n po6orax [2 - 8].
Merorc crarri e pospo6xa MareMarwlHoro ana-

pary Anf, oqimonaHna crparerift nprlfinarra piruenr Ha

$iuauconouy pttHKy, uro $oprrayrorbc{ Ha ourosi sr-

3garreHr{x NretoAis iaeHrn$ixauii r"roMeHris suinu teu-

lenqift qacoBofo pflAy, a raKo)K po:po6ra rpnrepiro

ars ouiruonanm innecruuifinoi sxocti axrurin, mi

rrpeAcraBJltlorrcx tlinancoBuMu qacoBnMrr pfl AaMI'I.

llorenr4iafl qacoBoro Pf,AY
PosrnsAaerr cfl. 3ailaqia no6yAorn rpurepin ouiH-

xu insecruuiftnoi xrocti axtranin, axi upe4c'raultlorbct

$iuancorurrlu alacoBlrMr{ ps4awv, u1o uoxyrr 6yn'r

ai.qi6pani iHnecropou go nopr{elro qiuHHx nanepie.

\aufit rpurepifi, xxnft 6yAeno Ha3HBarI{ norenuia.rou
qacoBoro pt4y, Br{xopltcroByerbcf, TaKox Art ouinro-

BaHHrr MeroAin i4eHrlaSirauii luouernin luittlt reHAeH-
qifi a6o crparerifi npufinxrrr roproBrx piureHr Ha pl'l-

HKy, npore Moxe BBaxarl'Ict TaKox oKpeMI4M MareMa-

r[qHHM iucrpyueuroM B [epegnporHo3HoMy ananiai

QiHauconoro qacoBoro ptAy.

Anropou no6yAonauo rpllrepifi, rrnft 6aryerucx

sa oqiHrri s AuHaMiui SiHanconoi AoxiAuocri Ta uoreH-
qifinnx MaKcI4MaJIbHnx nplt6yrria, rri uoxyrr 6yru

orplrrraani y BI,IIaAKy, flKlqo roqKI'I rtnlinu reuAenqift a6o

sHa.ur{i ToqKI{ Bl43Haqarorbct onrl{MaJIbHHM ruIHoM.

Ey4euo BBaxarI,I, ulo sra3aui ro'xu o6paHi onrm'aa:lr-

HI{M qI,IHoM, rxuro nicJta BuKoHaHHt B AaHrD( ToqKax

si,uuosiAnux pLtHKoBlD( onepaqifi xyuinni ra npoAaxy,

orprlMyerbct MaKcI{MzIJIbHufi exoHoviqHltfi etperr, ro6-

To MaKcr4MaJIrHnft upu6yror. OqeuaAHo, llro B TaKoMy

pari rovxu eninn resAenrrifi nosktuui cninna.qaru g'ro-

qKaMr{ JloK€urbnoro eKcrpeMyMy, xri, xr eigouo, HasaHi

B KoxHoMy .tIHcKperHoMy'raconoruy prai.

Osuaqertun 1. Ererrlelrr 26 {ocoBoroprAy {zi}l!t,

I  rn
z6 e lzill'r--., H€BHBa€TLC' JIOK€IJIbHI'IM MaKCI{MyMOM

(uixiuynrorra) AaHofo qacoBoro ps[y, sKtrto Ant V

b = 0, F-1 Bl{KoHyerbct yMoBa zd+b} zd+b+l

(za+u <zd*b*r) ,  a AJIq v 3 =[ l l  -  zd-a>zd-a- l

(zd-^ <za-u-t) .

f l ianocriaosHicrr {24,2611,....20*B} 
= {rr }l=T

({26,26-1, . . . , : .d- . ]= {" , }LT )  r  B enerraeut in,  na:ne-

Mo rrpaBlrM (rinuu) nJIeqeM ToqKI,I roK€ulbHoro Maxcu-

MyMy qacoBoro pf,Ay {"i}ilr. Bennvuny p ua:neuo

noryNuicrro [paBoro (linoro) flrerra.

Osuaqeuun 2. llianocliAonsicrr qacoBoro p{Ay

{ri}Lr, rrlo cKnaAaeTbcfl 3 ToqoK JIOKluIbHoro MaKcH-

uynry (r',rinirr,ryMy) 3 uoryxnicrro npaBoro i risoro rue-
.refi sianoaiAHo c[ Ta S na:nerrlo uocliAosuicflo roqox

JroKaJrbHoro MaKcIrMyMy (rraiHirtlyrrly) AaHoro ptAy i

no3Haqarr4MeMo qepe3 
{u".,},=, 

r{2"-}i-, l .

OsuaueuHn -i. nocniaosnicr:t, rxa cKJla.(aerbct 3

eneueutin nocriaonnocri roqox JIoKaJIbHoro MaKctl-

( -  ls  ( -  lc
uymy 

tzn.l j ,=, 
t to"o* JloKturbHoro MIHIMyMy 

lrnl l1=,

: noryxuicuo npaBoro i nisoro nneqeft siAnosiAlio cx,

ra B, rra Sopuye,scx 3a npaBLIJIoM: KoxeH Herrap-
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uufi qreH o6upaerrcr s nocriAonnocri 
{u.,},=,, "

napuuf i  - lnocr iaosHr '  ( -  )c
)cf l  

lzn i ;=1.  
no.tuu,"o

(^ )  ,  .?o

\ "nr ,  
2 nr,2n 2,2n r , ' ' ' ,2n g,Zn, ]  

= 14 l i ! : ,

Ae g = min{s,c } , "at"""o Q(",9) -nocd4oruicro a6o

Q(",0) -prroM 3 rurerruMa o ra p : 29 ereuerrir i

ro3HarruMo vepes Zq1o,B) =tzr)f,. flpaanno ar.r6opy

raKoro prry 6yaeuo Ha3yrBawt upaBr4JroM e(cr,B). ryr
po3rurrAaeTbcr cnpoueHa cxeM4 3a tKolo TorIKr,r JIOKUIJIb_
src< naiuir,rpit i uaxcurvryr'rin qepryrorbcs rr,rix co6oro.

Ogua,aeuua +. Q(",9) -norenqian qacoBoro prAy

Z 3 BE3HaqeHr{M Q(",F) -prxou Zq(o,p) = {-4 il_9,
po3paxoByerrcr :a $opuynoro:

*a(o,g) =Eq' :zt =TijzL. (l)
qz3.. .zLs_t iJzzy_t

Osua4euun 5. Q(1,1)-norenqial qaconoro pflAy
(  )n
lzi I _1 Ha:tHBa€Tbcr aOConrOTHr{M uOrenqra"lOU i nO:-

Haqa€rbcr A(Z) =t.r(2, zqlr,rl)

Inruuuu cJroBaMa, Q(a,p) -norenqiaa AerKoro

SiHaHconoro sacoBoro pf,Ay BKa3y€ Ha reoperu.ryrufi

$iuauconnfi AoxiA, muft Moxe orpnMyBarrrcfl.3a yr![oBtr
Br{KoHaHHr 6ipxowx onepaqifi B roqKax pflEy
Zq(.,,p) , r'xuft lygyerbcs Ha ooroni npaBrlJra Q(",F) .

A6co.ruornnft noreHqia.n pflAy Z={q}ltr BKa3ye Ha

MaKcuM€lJrbHlrft reoperuvnufi npra6yrox, xKuir rreMox-
nuBo [epeBeprxr{rr.r. Cni4 sarHavurr{, tuo B WoBax pe-
zrJrbHoro plrHr<y nigrpnrrs i 3aKpr,rrrfl noslrqifi nia6y-
Balorbct, rK frpaBr{Jro, si sruirqeHHrrtl ua neeuy xilr-
xicrr roqox BnpaBo ui4 excrpenraJrbHoro 3HaqeHH{,
ro6ro rpeftaeplr ouixyrors ni4rnepgxens.a guinu no-
nepeAHroi resAesqii. Touy npu no6y4oni norenuia,rin
rracoBoro pany aouinrHo BpaxyBarr4 qi rrr,rirqenHx. A,rrr
uboro BBeAeMo [OHrTTr TOTIOK JIOKEUTbHOTO MaKCI,IMYMV

:ra rrrinirrayruy si sMiqeHnf,r\a.
Osuaveuun 6. flinnocnilonnicr, uo cKrra,4aerbct

3 ToqoK JroK€rJrbHoro MaKcHMyMy Znr,Znr,...,2n, ( ro-

qox iroK€urbuoro uiniruyuy 2n1,2n2,...,2n") r noryx-

nicrro npaeoro i nisoro rureqefi niAnoriauo cr ra p si

:MiuenH.{r\,r BnpaBo na noryxnicrb npaBoro rrJrerra,
Ha3BeMo nocriAosHicrro ror{oK JroK€urbHof o MaKcr.rM}'r!{y

(rr,riuir'ayrray) nraV {zi }i, 
gi sMiurenHrl{ F ,

Osuaueuun 7. llocniAogHicrb, {Ka cK.flaAaerbc.rr 3

eneueurin :uiulennx nocri4onuocrefi 
{ar*},=, 

i

( -  )c

l"ni*pi,=, 
3 floryxHlcrro [paBoro I JnBoro nleqefi

siAnosiAHo a ra p, KoxeH xenapuufi .rreH sxoi o6fl-

paerlcr : nocni4onHo*t 
{u"r-u},= r, 

a rrrpxr4ir- 3 rroc-

/  \c
.  .  t_ t

nlAOBHocTl izn,+B l.  3a npaBHnoM:
\  r  / l= l

{^ -  )  I ; . \zc
\zn1 +8, z l t  aB'  zn z+F, z n z+9, ' ' ' ,  z11 

r+lg,  
z ng *F i  

= I  o i  J i=I ,

Ae g=min{s,c}, Ha3BeMo Q(",9)-uocniaosuicrlo

a6o Q(o,B)-prAoM 3 rurer{rrMa cr ra B s 29 ereuen-

rin i nogHaquuo qepe3 zQ(o,p) =lz,\?!r. flpaar.mo au-

6opy ereuenrin pagy Ze@,g) 3 rrrreqnMa a ra B 6y-

AeMo Ha3r4Barlr crparerieo Q(",9) .

Osuaueuun A Q(",9) -norenqiar qacoBoro prAy

Z = {ziliq 3 BrBHaqeHr{M Q(",9) -prAoM

zq(o,B) = {Z\?:-t po3paxoBy€rbcr :a Qopuy.norc :

pQ(',F) - 
2224"'z2E 

=fi Zru
2ft3...228_t ijzru_,

Q(cr,9) -noresqial f,K $inancona Aoxianicrr

npeAcraBJure co6oro niAsocnufi noKiBHnK e(pexrunuoc-
ri sxraAin y $inaHcoei iHcrpyvexru, uo qpeAcraBJrr-
IOTbCt TIaCOBLIMI{ ptAaMI4.

Kpumepiil oqinxu iueecmu4iilnoi nxocmi axmueie,
n xi n pe)cmaen e,o m bcfl Qiu ancoeu m u

qacoellMu pndautu
Arrun, rxuil npe4craBJr-rrerbcr $inaucorru vaco-

-  (  lnBr,rM prrAoM tri ii=t 6yAe nnaxarucq iHBecr[uifiuo-

xxicHnM, .rrKrrlo BnKonyerbc{ yMoBa:

NQ(",F) >1, (3)

ae yQ("'P) Q(",g) -norenqian qacoBoro p.{Ay

a )n
trili=r . Ilapauerpr c ra B Bn3uaqilorbcr OIIp.

lauuir rpurepifi uoxe 6yrr.r KopncHr.rM incrpyrrle-
HroM, AJrfl Sopnayranu.a innecropou noprQearo qirulrax
uanepir.

Merogr igenrr$iKaqii MoMeHriB
3MiHr reHAeHqii

Hexafi 3aAaHo SiuaHconrft .raconnfi nr,u {z;}i,
Qinconauoi AoBxrrHr.r n. Tpe6a na oqrosi perynrrarin
nporHo3yBaHr+I 3a neBHHMr,r MoAeJUrMtr ai4necrlr rorry
zn ao oAHoro 3 Tpbox rrloxrreux rfinir:

(2)
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ModetneaaHfl I eKoHoJtritqi, opzauba4b eupodttu4msa ms ynpaeninun npryKmoilu

- roqKa sr{ir{u reHAenqii Ha spocrauHa (npnrryc- ,
Kaerr,cr, u1o pinni qacoBoro prgy nicnx 4anoi :rovxra
yrBoproBarrrMyrb reHAeHlrito, axa spocrae);

- Toqra:uinu renAeHrrii ua cflallauyrfl, (npunyc-

Kaerbcfl, ulo nicrx uiei roqru cligyrarrme renAeHrlig,
ma cnagae);

- He3HaqraMa roqKa (nparrycraerbcf,, ulo reHAe-

nqia, .rxa rpr.rBaJra Ao AaHoro MoMeHTy 6y,ue npo4or-

xeHa rrle xoqa 6 Ha oArry rovxy).
Merol. Ha ocHoei flKoro Bn3Haqalorbct lHaqul,ri

roqru a6o roqxlr grvriuu 'renqeuuii 6yaeuo Ha3r{BarI,I
MeroAoM i,{eHrr.r$iraqii MoMenris sMiHu reg,qeHrlii. BiH
naoxe 6yrlr cKna4oBolo ctparerii npnftnrtrx pirueur na
pHHKy, griAno 3 rKoro nicrx naAaHng rpefigepy, oco6i,

rqo uprfir,rae piIueHHr (OilP) cnrH€uly npo notBy 3Ha-
qurraoi roqrz, upuftiraaerrcr piurenur npo :4ificnenur

roproBm( ouepauifi xynind-npoaaxy, ro6ro npo Bxo-

AXeHHfl Ha prrHoK a6o slrxiA 3 Hboro y nenunfi, ontu-
uamnufi ans OIIP MoMeHr. Ide uoxe 6yrn 6eruocepe-

AHbo MoMeHr, n xxnfi igenrui[ironaHa 3HaqI{Ma roqKa

a6o uepes nenny ximxicrb rotloK nicns nei. Octaunr

crpareri.r Moxe 3acrocoByBarnct o6epeNnnur'l iHnec-

TopaMrr. .frulo :naqnui ro.{x[ reoperl,tqHo rlpeAcraB-
Jr{}orb co6oro noranuri excrpeMyMl{, :ro ganzfi uerog
Moxna Ha3Barlr MeroAoM iaenrudixaqii N,rorueHris no-
KzrJrbHHX ercr:peuylrin.

Me mod i)en mu &i xa qii MoMe H mie sM in u
meHdeHqiil Ha ocHoei npoeHosyeaHHfl

suaxie npupocmie
PosrnsueNlo oAI{H 3 napiaHrin MeroAy i.qeHuaQi-

raqii ruonaenrin :uiun renAenqifi, r.xuft dazyerbc.t Ha
rraoAe.ni nporuo3yBaHHr guaxin upnpocrin, a 3a cxeMoro

BH3HaqeHIUI 3HaqHMHX roqor noAi6nnft npoqe.qypi
3HaXOAXeHHT rOrrOK JTOKZUIbHOTO eKCTpeMyMy 3 3aAa-

HHMI{ ruICqI4MA.

Alropnru BcraHoBJIeHHJr tuaqrnvtocri ToqKI{ 3a

rIr4M MeroAoM crslaAaerbcf 3 ABox rporir (puc. 1):

l) peanisaqir e 'ro.rqi n gerxol uoAeli nporHo-

3yBaHHrr sHaxis upupocrin. Taxoro MoAeJIJIIo tuoNe 6y-
rra rolr6inoraHa MoAenb [porHo3yBaHHx gnaxin qpupo-

cdn : nuxoprrcral{HflM iuAexcaldi icropifi, onucaHa B

po6ori [4];
2) Br4KopllcraHHt pe:ynrratin nporHo3yBauHt

ans i.ueurrOixallii sHaquMl{x roqoK ua ocnoei HarepeA
sNtHa.{eHoi cxeMr4.

Hexafi Xr (n) - 4porno3 3HaKy rpupocry, Iqo po-

3paxoByerbct a roqui n Ha oArry rorlKy BnepeA 3a Ae-
rrKoro MoAemro nporuo3yBaHH.fl ruaxis nprapocrin. Toni

ToqKa zn 6yAe anaxarlrct roqKolo rnainu renAeuuii ua

cnaAaHHfl, {Kr{o zn-2 1zn-1 lzn i Xt(n) < 0, Ha 3pO-

craHH,r, flKrl.Jlo zn-2 ) zn-\ ) zn i xt(n) > 0 . To.rxa zn

C HE3HAT{I'IMOIO, fKIIIO XOAHA 3 HABEACHI4X YMOB HE BI4-

Kor{y€rbcfl. Our,Icana cxeMa Moxe 6y'ru suiueHa siAno-

niAno Ao sIaNIor OIIP 3 orntAy Ha crpyKTypy qacoBoro

p.n4y a6o 3a pe3ynbraraura xxoc'ri i4euru$irauii ua

uonepegnix KpoKax.

Puc. 1. Cxeua iaeuruQixarlii Monrenris gMiHtt

ren,u,eurdfi Ha ocnosi uoAed nporHo3)tsaHHfl
sHaKin npnpocrin qacoBoro pqAy

Memod idenmu$ixa4ii uoueumie smiuu
me H Ae H r4i il H a ocH oai n poeHosysaH H n

pieuie uacoeoeo pndy

Arropurrnr BcraHoBreHHt rna'Iunocri ToqKI{ 3a

rrr4M Mero.qoM croraAaerbcs 3 TaKI,IX rporin (pnc.2):

Kpox 1. Peanigarlis n roqui n uoAeli nporHo3y-
nauHa pinuia prAy, TaKoro MoAeJInn lroxe 6yru, na-

rrpl{KJIaA, xou6inonaHa MoAeJIb ri6pn4uoro a6o celer-
rr{BHoro rnnis s Br{Kopr.rcranrurM iHAexcauii icropifi sa

MaroAoM naft6;rnxqoro cyciaa [7]. B peryrurari orpll-
MaeMo nocni.q,onnicrb [pofHo3nllx 3HarreHb

21(n\,22(n), . .  . ,2s (n),

Ae e - foprl3oHT nporno3yBaHn{.

i it, '
t  i /

" / l

a

Puc.2. Cxerua igenrur$ixauii MoMeHrie snainu
reHAeHqift na ocnosi luloAeli flporHo3yBallHrl

pieuin'raconoro pqAy 3 BrlBHaqeHI4M roplr3ouToM

Kpon 2. Br.rguaqaeuo eKcrper,ryr\4lt cepeA IIporHo3-

Hr.rx 3Haqeub 21(n),22(n),...,2r (n) . I losnauplMo qe-

pe3 m=min{2r $),22(n), . . . ,26(n)}  -  u iHiuanrue,

vepea M = 
-u*{2r 

(n),Zr(n), . . . ,26(n)}  -  MaKcLIMa-

i-,

t

'Jnn

t l
l t  b l

inl

zirtr\

\ i.u
t

v \  ' { -\  /  
r \zr{
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nbne nporno3He 3HaqeHrur. To.rxa zn 6yxe BBaxarr{cx

Toqr<oro 3MiHLI TeH.qeHrlii ua :pocraHHrr, f,Kruo zn = m ,

Ha C[aAaHHrI - SKUIO Zn=M. TOqXa BBaXaTI{MeTbCt

He3narrrrMoK),  TKII Io zr*m i  zn*M. l l icnq HaAxo-

AXeHHT HOSOI tOqru Znal: iUItOpr{TM IOBTOpIO€TbC{

c[o.rarxy r peanirardi rraoAeni nporHo3yBaHHrr B]Ke B
Aasifi roqqi (nepexi.u go xp. l).

OqinrceaxHf, f, Kocri crparerii
npltr Hf, rTf, roproBhx piureHb

Ha OiHaHcoBoMy puHKy

fli4 crparerielo upufinxrra pinrenr ua $iuauco-
BoMy pr.rnKy 6yAeuo posyuirra npaBr4Jro, sri4uo 3 .rrKr{M
Bu3Haqaarbcr roqKr{, onrlrualrni gnr ni4rpurrr ra
3aKpurrr nosuqifi Ha prrHKy. I-\e npanruro noseAiHKr,r
rpefi4epa Ha pHHKy, xxe 6a:yerrcx nepe.{yciM Ha Mero-
aax ileirrraOirauii naoueuris sMiHu reuAesuifi ra MoAe-
Jrsx nporHo3yBaHlUr.

Hexafi W - crparerix npr.rftnxmr ropronzx pi-
IIreHb, Ha ocnoni sxoi gttggaqatorbct roqKl4 Arrf, Bi,(K-
prrrr i 3aKpurrx uos[qift Ha pHHKy. 3a 4e.axm uero-
.qor'a i,UerrHSixaqii irlouexris sMiHu renaeHqifi no6ygy-

eno Aei niAnocriAosHocri {u",}l . i  {u",} ' ., r*i
\  J/J=l  \  J/J=l

crJlaAarorbcf, : pinHin p.rrAy, MoMeHTr.r HacraHH{ .rrKr.rx
Bra3yrorb xa snairy ocuoBHrrx reuAenqifi qacoBoro pfl-

Ay Ha cnaAannfl ra 3pocrauru ni4noei4Ho. I-{i uiAnoc-
li4onuocri npeacraBnrrorr co6oro gnaqra*ri TorrKK r{a-

coBofo pflAy Z. ByAerrao BBaxarn, rrlo 3aAaHo rrepry-

BaHrur rrHX ToqoK, ro6ro uicns MoMeHTy HacraHrur Ko-
xnoi sHaq[Moi roqru (3pocra]rHrr)), cli4ye 3Haqr4Ma
ToqKa (cuaAaHHrI)). PosrrqneNro rapiaur, Korl{ TorrKI,r
a,rx riarpHm.r i sar<purrr nosuqift Ha pLrHKy crparerii
W cnirna4arorb 3i 3Haqr,rMHMH roqKaMr.r Ha 3pocranHrr
i cnaAanHr Ae{Koro MeroAy i4eHruQixaqii MoNaeHris
stvriHra reHAelrqifi . [4r :pyruocri no3Harr r,rMo q epe3

(^ -  )  r - t2h
\"nr ' tnr ,Zn2 rZnz, " ' ,Znh, 'ny |  

= 
t  z i  l i=t ,

h=min{s,c} cuilrny nocliAonsicrr r 2h e.neuenrir,

flprrsoMy flpaBrrno ii nu6opy Br43Haqaerbc.a crparerielo

W . Toai no analorii 3 o3HaqeHH-rM Q(",0) -

noreuqiany qacoBoro prAy, Moxua crpopuy:uonaru
o3HarleHHf, norenqiary crparerii npr.rfirnrrx pimeur
W , ma pealieyerrcx Ha AaHoMy vaconouy pr4i.

Oeuaueuun 9. lloreHqialorr,r crparerii npr.riuxrrx
pinreHr W, lxa peaniryerlcx Ha vacooouy pa4i

Z={zi\lt a6o norarHraxoM HarpoMaAxeHHfl i'i $iHan-
conoi AoxiAnocri HagHsaerbc{ BeJrrFrnHL frKa po3paxo-
Byerbcfl sa rpopnryrolo:

Cepe4Hift uorenqial crparerii 6y.ue nnsna.raruc.a
3a SopMynoro:

NW =IV/ .
h

Cepe4nift Q(",P) - ra Q(cr,B)-norenuianu qa-

coBoro pqAy Br.BHaqarorbcs siAuosi.qHo ra rfopuynarrau:

.Oa(o,F)
Q(a,0)

,1,{Q(ct 'F) - 
N

(5)

Q(o,0)
N

00

ToAi norcHuiuir ,tput..ii upurnr'rrr piurenr W

n nopionxuni s Q(cr,B) -, Q(o,P) -norenqiaranau y

siAcorrax Br€Har{arorbcx sa Sopuylauu:

NW nh A-.  E7_.Fq(o,B) = 
Fftur'o' 

= ;l];h[;r roo, (7)

Nw nh;- .  E;- .
EA,^ o.' =-+-,= 100=:flj2i-fl"3u-' roo (8)
v(c'P, 

|ra(ct,F) h i=i rzr_r ij "zr,
-flx .racrxonrdft er,rnaAor, uoreuuian crparerii W

ni4uocuo a6coruornoro noreHqiairy A(Z) V siAcorxax

BI{3Haqa€TBcr ra Qopuynoro:

r^ =9-=T,T,, roo. (e)
^ h 1trU1t't)

Hexafi 3aAaHo m crparerift npr,lfiHarra pilueur ua
pnury \,W2,...,W* . BHxopucroB).roqu Soprrayrrl 1-

3 naoNna AocliAurn none4ixry norcHrliaris s Ar.ruaMi-
ui. ,{u uroro Heo6xi4Ho no6yuysarr.r Ar,rHaMiuui prAu
3HarreHb noreHuiaris roxnol 3 m crparerifi, a raxox

prru Q(o,p) -, Q(",F) -noreHuianis B MoMeHrr4

j = ln . Ha oqrosi acr,{Mnrorr,rrrHoi reopii, no6yAyran-

nru rpaQixr,r nignoni4nr.rx gvrnauiunux pa4in, uoxna
npoBecrr.r ouiHKy crparerifi upnftnrrra piruenr B Kox-
Hifi roqui qacoBoro pAAy Z. Bepxnr acuunrora (xapa-
KTepucrl{Ka, tKa BH3Harra€ Mery a6o uarcuua-nsunit
reoperuvuufi Aoxia) uoxe 6yru upeAcraBJreHa EvHa-
Mi.rHIlM psAoM g a6conroruoro [oreHqiany a6o

Q(",0) -norenqiarin .qJrr HeBeJruKrD( 3HaqeHb ruevefi,

cr<3, 0<3. Huxur acr.rMflrora (xaparrepucrvtKa, NKa

Bu3Harrae o6uexennr :uu:y) Moxe 4peAcraBilflTvrcfl
p.rrAoM Q(",0) -uoreuqialin. 3arpircynanrura goailr-

Hlrfi uouerrr Ha qacoBoMy pxai Z, oa {opuynanru 4-9
MoxHa rinlrioro oqirurm i porpaxynaru nepeBarr,r
6yar-axoi ri crparerifi npr.rfturrra roproBlrx piruern.

Bncxoerr
Omacana MeroAr{Ka 6yla nporecroBaHa i pealiro-

BaHa B nporpaMHoMy cepeAoBr{qi. [lts recryBaHgt
6yno o6pano qacosi ps.uu qiH Ha cr4poBuny: 6eu:un,
urouinift, rr,ri4r, cpi6no sa ocraHHi 3 poxu (uoaenni

4ani). Koxen prIA Eo 6inrur nix 700 nrrraipronaHr. Eynu

(6)

,w _ 222t..,22n =ffjr. (4)
z1z j . . .22t6_1 iJzZU_t
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ModeilossnHn I eKouoMi4i, opzaubaqin eupo6uuqm6a ma ynpqeninua npoeKmaMu

po:paxonaui 3HaqeHHr Q(",F) -, Q(",F) -noreHuia.nis n npoueci po6oru cI4creMH 3 Merolo sia6opy crparerift

i norenqiaru o6panoi crparerii nplurnrma piruenr, :f:T1::pfoBI'IX 
pirueur' sxi sa6e:neqyrorr neo6-

no6yAorano rpa$ix ac,Mrrror, :a $opuynau, +-l por- 
xlA'y AoxlAHlcrb'

paxonard oqiuxn Fo(",t), 
t(o,p) 

ra F1 I siAcorxax. Cnncox niTepaTypH

Ha ocuosi npoBeAeHr{x eKclepHMeHTiB, Moxua
:po6nru Br,rcHoBoK, rqo qI,IM 6irlme niAgourennr cepe-

AHbofo noreHrliary crparerifi npuftnxrra piuenr go

cepeAHboro Q(cr,0) -noresqiary, rrM MeHru pr43nKo-

BaHrrM Anr inrecrynanux € aKTlrB. [-na o6pauux vaco-
nux pr4in y BurraAKy 3acrocyBaHnr crparerii npufinrr-
Tt roproBrrx pirueHr, ToqKH Bxory Ha pr{HoK i nn<oay r
Hroro gxoi cnienaAalorl si rHa.Iul{ur4u roqKaMI,I, Iuo
BrnHaqarorbc.r{ 3a MeroAou i4eHru$iraqii }tolreuris
:nrislr renAenuifi na ocHosi uogeri nporHo3)tsaHHt
pinnin .racoer.rx px4in :a xoM6iHosanoro Mo.[eJIJIIo
(onlrcaHa u po6ori [8]), Hafi6inrura finaHcona AoxiA-
nicrr eiAnoniaae pngy irin na aruouisiil. ,{ru paay qin

na arrcuinifi oqima h(r,r) 
= 40.20%o. 6er*uu -

F. ' r ,  
' \  

=33.20%, v iAr -  Frrrr  r r  =22'15%, cpi6no -
vl  Ltz I  Yl  LtL I

F^,^ " '  
= 18.60%.

9la 'L I

Hayxoea Ho6u3 Ha. Anropor,t 3anponoHoBaHa Mero-

\LrKa, flKa Moxe BlrKopucroByBarucr 4nr oqiruonaHHx
crparerifi npufinarrx roproBnx piureur ua Qinanconouy
prrHKy, a raKox Arr po3paxyHKy Be.IH.IHHI,I plrruxy iHne-
cryBaHHf y Siuanconi aKrr4BH, axi npeacraBrqrlrbct
sianosiAnuMlr qacoBHMH pqAaMI4. 3anponouonannZ ue-
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METOAbIl4EEHTl4Ol4KAql't]4 MOMEHTOB ]43MEHEH,lf TEHAEHql4vl BPEMEHHOTO PflAA
nnt BblpAEorKl't cTpATErhR nPnHflTuA PEIIJEHT4fi HA OUHAHCOBOM PbIHKE

A.IO. Fep:rer
Pacc.mompeuo wdaay udeumufur<a4uu MoMeHmol tBMeHeHun meuden4utt dnn $uuancoebtx epeMeHHba padoe. Ilpedno-

ilceH Kpumepuil o4euxu uHeecmuquoHHozo Kauecm*a aKmuaoa, npedcmaetneuau Quuaucoeuwu apeMeHHb.Jvtu pndanu, Ha ocHo-
6e or4eHKu nomeH4ucubHofr doxodnocmu, Komopat A,toucem 6wmu notyveua npu uHsecmupoaaHuu cpedcme 6 lmu aKtnulbt,
Ifpednocrcen uemod o4eHKu Kaqecmla cmpamezuit npuHnmua mopzolbtx peueuuit ua Quuaucoaou pamxe.

Knnr,eswe cnoea: udeumurluxaqua l4oMeHmoB u3JveHeHut mendeu4ui, cmpamezun npuqnmuu peweuud, Quuaucoeait
epeneuuoil pad.

METHOD OF IDENTIFICATION OF THE TIME SERIES MOMENTS OF TRENDS VARIATION
FOR DECISION STRATEGIES ON THE FINANCIAL MARKET

A.Yu. Berzlev

The problem of identification of for financial time series moments of variation trends is considered. A criterion for
assessing the iwestment quality of assets which are represented by financial time series, based on the evaluation of potential
yield that can be obtained by investing in these assets is proposed. The method of quality evaluation of trading decisions strategl
in the financial markets is offered.

Keywords: identification of time series moments of trend variation, decision strategt, financial time series.
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