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group based on the calculation of complex estimate for each object, taking into account quantitative and
qualitative factors affecting the quality of the object, and the importance of these factors for the decision
makers. Estimated scoring model provides a comprehensive account of factors directly and indirectly
affect the attractiveness of securities, including liquidity and fundamentals of the issuers. On the example
of the Russian stock market formed an optimal portfolio of securities.

Key words: portfolio of securities; scoring model; profitability; risk; liquidity; Russian stock market;
aggregate.
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VIIK 517.93

ITOCTPOEHUWE VIIPABJIEHUA OJI4 ITOJIVUAEHUA S3AJAHHOT'O
BBIXOJA B CUCTEME HABJIFOJEHN A

© E.B. Paenkas, C.I1. 3y6oBa

Karouesvie crosa: cucrema HabIIIOIEHNS; COCTOSIHUE; VIIPpABIeHNe; (DYHKIHUA BBIXOA.
PaccmarpuBaercs quHaAMITYECcKas CHUCTEMa, OIICHIBAIONIAA peau3yomuiics nporecc. Perra-
ercs 3aJavda IMOCTPOCHUs yIPABJICHUsS, 0DECIEIMBAIONIETO MMOIYUYeHNE ATPUOPU 38 IaHHOTO
BbIXOJA. VCcciremoBanme BeIeTCS METOIOM PACIIEIIEHNsT YPABHEHN HA yPABHEHUS B IIOIIPO-
crpancTBax. [IpuBomsiTea dopMyIIbl [Jist TOCTPOeHNUsT (PYHKIIUN YIIPABJIEHNAST U COCTOSHUS.

PeaJII/IBYIOHLI/IIU/ICH ,ZLI/IH&MI/I‘{GCKI/II'?'I IIpoIecc oIuncbiBaeTCAd COOTHOHICHUAMMN

dx(t)
dt

= Ax(t) + Dul(t), (1)

F(t) = Bx(t), (2)

e Ae L(R",R"), Be L(R",R™), D€ L(R*,R"); tc[0,T], T — xoueuno.
Huddepennmanbrao-anrebpandeckas cucrema (1), (2) HasbiBaeTcst cucmemots Habarodenus,
BekTOp-yHKIWs x(t) € R™ HazblBaeTCs cocmosnuem cucmemuv, (mpaekmopuet), u(t) € R™ —
Pynryued ynpasaerus (Ynpasaenuem,).
CocTostHEE CHCTEMBI HEJIOCTYITHO HEITOCPEJICTBEHHOMY M3MEPEHUIO, B PACIIOPSYKEHUN HABJIIO-
JlaTesIsi UMeeTCsl JINIh n3MepsieMasi, HabsoaeMast Boixonnas dyuknus F(t) € R™. Pemaer-
csl 3aJ1a9a TIOCTPOeHUs ylpasJsttonieil dbyukimu u(t), obecrednBaoIieil mojiyueHne Ha BbIXOJIE
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aIpuopy 3aJaHHOrO BbIxoga F'(t) m3 kimacca mocrmkuMbix yakmmit. Takne 3amadqm BeTpeda-
IOTCs TIPU TPOEKTUPOBAHUU CETEH PA3JUYIHBIX THUIIOB, HAIIPUMED, TEIIOBBIX, JIEKTPOIHEPreTU-
YECKUX, ra30paclpee/INTeIbHBIX; IPH UCCIIe0BaHuN M@ Y3NOHHBIX IIPOIECCOB U TaK JIAJIee.

[Ipu uccnemoBaHuU NPUMEHSIETCS METOJ|, JEKOMIIO3UINHN yPAaBHEHU, CYyTh KOTOPOI'O 3aKJIO-
YaeTcsd B IOITAITHOM PACIIEIIEHNN ITPOCTPAHCTB Ha IOJIPOCTPAHCTBA U IIEPEXO/E K CHCTEME
OTHOCUTEILHO HEU3BECTHBIX U3 HOJIIPOCTPAHCTB.

B ciydyae KOHEYHOMEPHBIX CHCTEM IIPOIECC MCCIIEIOBAHUS MTOJTHOCTHIO PEATU3YETCs 3a HUC-
JIO IIAr0B, HE IPEBBIIIAIONIEE PA3MEPHOCTU UCXOHOTO IPOCTPAHCTBA. DTOT METO/L JAJ XOPOIIIHe
PE3YIBTATHI IIPH MCCICJIOBAHAN MOJIHON HAOIONAEMOCTH U IIOJHON yIPABISEMOCTH PA3THIHBIX
CUCTEM, YKECTKOCTH JIECKPUIITOPHBIX JMHAMUYECKUX CHUCTEM, MHBAPUAHTHOCTU CUCTEM OTHOCHU-
TEeJIbHO PA3/IMIHBIX BO3MYIIEHUI, IPH PEIeHUN 33,189 ¢ KOHTpoabHbIMU Toukamu ( [1] — [8]).

PaccmarpuBaercs obmmit cirydaii HeoOpaTHUMOil IPsIMOYTOIbHON Marpursl B (B ciaydae eé
06paTUMOCTH 3a/1a9a TPUBUAILHA), KOTOPOi COOTBETCTBYIOT PA3JI0ZKEHsI IPOCTPAHCTB B MIPSIMbIE
CYMMBI

R" = CoimB+KerB, R™ = CokerB+ImB, (3)

rme ImB — mHOoXKecTBO 3Havenuit B B R™; KerB — MHOXKecTBO periennit ypasueraust Bx = 0
B R" |, 3aecy dimKerB = ng; CoimB — npsimoe nomosHeHne K moanpoctpanctsy KerB B
R™; CokerB — upsimoe jiomiojiHeHue K momanpocrpanctsy ImB B R™.

Yepes P u () obosHaunM IpoeKTopbl Ha moanpocrpancrsa KerB u CokerB, coorser-
crBerHo, a 4yepes (I — P) u (I — Q) — npoekropsl Ha nojunpocrpanctea CoimB u ImB,
COOTBETCTBEHHO; | — TOXKJIECTBEHHBII OIEPATOP B COOTBETCTBYIOIIEM ITPOCTPAHCTBE.

Pasjioxkenust (3) TakoBbI, UTO CyKeHUE B orobpaxkenusi B na noanpoctpanctso CoimB
OCYIIECTBJISIET B3AaMMHO-OTHO3HATHOE COOTBETCTBIE MeXK Ty moanpocrpancrBamu CoimB u ImB.

Bsesen nosyobparnyio Marpuiy B~ = B I -Q).

V3BecTHO, 9TO COOTHOIIEHIE

Br=y, z€R", yeR", (4)

9KBUBAJIECHTHO CUCTEME
Qy =0, (5)
x = B y+ Px, (6)

rie Px — IpOu3BOJIBHBIN 3JIEMEHT U3 MO AIpocTpancTBa KerD.

VYpasHenue (4) uMeer peleHne T TOLJA U TOJIBKO TOIJA, KOTJa BBIIOJIHSAETCs yeyosue (5) —
YCJIOBHE KOPPEKTHOCTH, paspemnmocTn ypasuenus (4). Paznoxkenus (3) 3amuceIBaioTcs He ¢/IHH-
CTBEHHBIM 00PA30M, TO €CTh IPOEKTOPHI U [OJIyoOpaTHasi MATPHUIA MOI'YT MMETh Pa3/IMIHbLi BII.
Opnuako, pasencrsa (5), (6), coorBeTcTByIOIUe pa3IMIHbIM BujaM 3amucu Marpun, P, @, B~
SKBUBAJICHTHBL. BoIpazkenne (4) MOKHO paciieuisiTh Ha cooTHomtenus (5), (6) u aarebpandeckunm
c11ocoboM, TO €CTh Ha IPAKTUKE, [IPU PellleHnn ypaBHeHus (4), HeT HeoOXOJMMOCTH B [IOCTPOEHUN
[POEKTOPOB.

YpaHeHue (2) UCXOIHOI CUCTEMBI S9KBUBAJIEHTHO CHCTEME

QF(t) =0, (7)

z(t) = BTF(t) + z1(b), (8)

¢ Hekoropoitl BekTop-dyukiueii z1(t) = Pxz(t) € KerB.
[Toacranoska Boipazkenust (8) B (1) HIPUBOAUT K COOTHOIICHUIO

d:lil(t) n dB_F(t)

- ——= = Az (t) + AB”F(t) + Dul(t), 9)
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KOTOpOE, B COOTBETCTBUH C PA3JIOKEHUsIMU (3), PACIIEIIsieTCsl Ha COOTHOIIEHUs! B [OIIPOCTPAH-
cree KerB

dx;t( D) _ pAu,(t) + PDu(t) + PAB™F(1), 1o
u B nogupocrpancree CoimB
dB;f(t) — (I— P)AB™F(t) = (I — P)Az;(t) + (I — P)Du(t). (11)

C BBejenueM 0003HAYEHUI

Ay = PAP € L(KerB, KerB),
Dy =PD € L(KerB, KerB),
By = (I —P)AP € L(KerB,CoimB),
fi(t) = PAB F(t) € KerB,
d

Fi(t) = (I - P) (% - A) B™F(t) € CoimB,

cucrema (10), (11) npuarMaer B

dxq(t
C;t( ) = Alxl(t) + Dlu(t) + f1 (t),
Fl(t) = lel(t). (12)
BameTnM, paccMaTpUBAETCs CIIydai
(I - P)D =0. (13)

[Tpsimoyrosbroii marpurie By € L(KerB,CoimB) coOTBETCTBYIOT Pa3/IOXKEHUST
KerB = CoimB1+KerBy, CoimB = CokerBi+ImbBy,

¢ npoekropamu P, u ()1 Ha mnomupocrpancrea KerBy u CokerBy; (I — P1) u (I — Q1)
Ha noxnpocrpancrBa CoimB; u ImB;. B cinyuae dimKerB; = ny = 0, ypasuenne (12)
9KBUBAJIEHTHO CUCTEME

Q1F1(t) =0, (14
z1(t) = By Fi(t) + z2(t), (15

¢ HeKOoTOpoii BekTOp-byHKnueil x2(t) = Pix1(t) € KerB; u mnoiayobparnoit marpuneii B =
=By YI —@1). B coorsercreun ¢ dhopmymnamu (8), (15) crpoures: byHKIMs COCTOSHMS

x(t) = B” F(t) + By Fi(t), (16)
KOTOpasi B MOMEHT BpeMeHu ¢ = (0 mpuHUMAaET 3HAYEHUE

2 = B~ F(0) + By F1(0). (17)
IToxcranoBka Boipazkenns (16) B coorHomenue (1) IpUBOANT K ypaBHEHHIO

Du(t) = (% ~ A)(BF() + B (1) (18)

JUTS HAXOXKJIeHUsT UCKOMO# yHKInN yirpasienus. [Ipsamoyronbaoit marpuiie D cOOTBETCTBYIOT
PAa3JIOKEHUS ITPOCTPAHCTB B IIPSIMbIE CYMMbI

R¥ = CoimD+KerD, R"™= CokerD+ImD,
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¢ npoektopamu Pp u @Qp Ha nomupocrpancrsa KerD u CokerD, (I — Pp) u (I — Qp) Ha
nognpocrpancrea CoimD wu ImD . Ypasuenue (18) 5KBUBAJIEHTHO CHCTEME

d _
(@ — A)(B~F(t) + By Fa(t)) = 0, (19)
_(d _ _
u(t) = D (% - A) (B™F(t) + By Fi(t)) + ua(t) (20)
¢ moJsyobpaTHoil Marpuneit D~ = 5*1(1 — (p) u Upou3BOJIbHOI BekTOp-byHKIMeH u(t) €

€ KerD , He okasbIBaloIeil BIUsHAS Ha (DYHKIMOHUPOBAHUE JIHHAMUIECKON CUCTEMBL. YCJIOBHE
(19) — ycsioBHe KOPPEKTHOCTH, Pa3peIuMocTy ypaBaenust (18).

TakuMm 06pa30M OCYIIECTBIISIETCs IPOrPAMMHOE YIIPABJICHUE: JIJIs IPOM3BOJILHON JIOCTATOYHO
riaaxoit dynknun F(t), obmanatomeit ceoiicrBamu (7), (14), (19), mo dopmyre (20) crpounrest
BekTop-dbyukiws u(t). dunamudeckas cucrema (1) ¢ aroit BekTop-pyHKImeit u(t) n HAIATbHBIM

snagenmeM x(0) = x°, BeramcienneM 1o dopuyste (17), nmeer emuHCcTBeHHOE cocTosHUe (1),

BJIEKYIIee HOJIyUIeHHEe Ha BBIXOJE C HOMOINBIO COOTHOIICHHs (2) MMEHHO 3aJIaHHOIO pe3y/ibraTa
F(t). Ilpu aTOM JOIZKHBI BBIOTHATHCS YCIOBHSL:

(I — P)F(t) € C*([0,T] — CoimB, (I — P))Fi(t) € CY([0,T] — CoimBy, (21)

HEeOOXOIUMbIE U JIOCTATOYHBIE JIJIs CYIIeCTBOBAHUs MpousBoaHol dbyukuun z(t) B cucreme (1).

Teopewmal. Bceaywae ny =0 npu ewnoaneruu yeaosut (7), (13), (14), (21), ynpasas-
rowemy sosdeticmeuto u(t), onpedeasemomy pasencmeom (20), coomeememeyem eduncmeentoe
cocmosanue z(t), onpedeasemoe no gopmyse (16), obecneuusarowee 6 cucmeme (1), (2) ¢ naua-
avnvim yeaosuem (17) noayuenue 3adannozo evizoda F(t).
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ITocrymuna B pemaknuio 9 mions 2015 T

Raetskaya E.V., Zubova S.P. CONSTRUCTION OF THE CONTROL THAT PROVIDES THE
PRESCRIBED OUTPUT FOR AN OBSERVING SYSTEM

Regular system describing the dynamical process is considered. The problem of constructing the
control that provides the determined output is solved. The study is carried out by splitting equations
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into equations in the subspaces. The formula for the control, the use of which corresponds to the desired
output function, is constructed.
Key words: observing system; state function; control, output function.
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ABA ITIOAXOJA K CTPYKTVYPE PEHHIEHN S YPABHEHU A
TAMMNJIBTOHA-AKOBU-BEJIJIMAHA 1 EI'O CUHI'YVJIAPHBIM
XAPAKTEPUCTUKAM

© A.C. Pogun

Kmouesne caosa: ypasaenme [amuabrona—fxkobn—DBennMana; CHHTYISIpHOE MHOXKECTBO;
CUHTYJISIPHAsT XaPaKTEPUCTUKA; METOJ CUHTYJISIDHBIX XapaKTEPUCTUK.

Wsyuaercst crpykTypa pelerust ypaBaenus: ['amunbrona—Akobu—bBemimana, Korma raMuib-
TOHUAH HEIPEPBIBHO auddepeHimpyeM o BceM KoMIoHeHTaM. VccieioBanne CTPYKTYPhI
pellieHns TaHHOW 3a/1a9d IJIAHUPYETCS MIPOBECTH B PYCJI€ METO/OB ONUCAHHBIX B KHUTE

A.A. Menuksana.

PaccmarpuBaercs kpaesast 3amada Ko jyis ypasuenus ['amunsrona—dkoon—bennvana

E?gpé;;,x) + H(t,z, Dyp(t,x)) =0, (T, z) =o(x), (1)

rae t € [0,T], © € R", Dyp(t,z) = (B%Sfc)v 8%(;;@, cey a“g(;f)> )

O6oznaunm Iy = {(t,z):t € [0,T],z € R"}.

[Ipeamomnaraercsi, 9To B 3aja4e (1) BBIIOJIHEHBI CIIE/YIONIHE TIPEIIOIOKEHNUSI:

Al) bdyukuusa H(t,z,s) menpepbisao auddepeHnupyemMa mo nepeMentbM ¢, T, § , BOTHYTa
IO IIEPEMEHHON S;

A2) dyuknus o(z) menpepbiHO quddepeHupyema;

A3) BBINOJIHEHBI YCIIOBHSI TIOJJIMHEHOIO poOCTa:

1D H (2, 8)]| < a1+ [|2] +[s]]), o> 0;
IDsH (¢, z, 8)|] < B+ [J][ + [[s]]), >0
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