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HUMYIIIECTBA, OOpPAIIEHHOr0 B COOCTBEHHOCTH T'OCY-
JapcTBa; KOHTPOJIb HaJl yOTHOMOYEHHBIMHU U Mec-
THBIMH HCTIOJIHUTENBbHBIMH OpraHamu. [Ipu sTom
nanHbIM Kozmexcom npegycMaTpuBaeTcss HOpMa, ITo
HaJOTrOBbIil KOHTPOJb B OTHOLICHHH yYaCTHHKOB
(PMHAHCOBOTO IEHTPA MOYKET OCYIIECTBIATHCS TOJb-
KO Ha OCHOBE HaJIOTOBOW OTYETHOCTH, TIOATBEPK/Ia-
eMOH ayIMTOPCKUM OTYETOM O (POpME, YCTaHOBJICH-
HOH rocyaapcTBeHHbIM opranoM Pecriyommku Kazax-
craH, o0eclieunBalOINM HaJIOTOBBIH KOHTPOJIb 32
HCTIOTHEHUEM HaJIOTOBBIX 00513aTENILCTB IIepe]] rocy-
JapCTBOM.

B cBs3u ¢ mpunaruem 15.05.2007r. Tpymosoro
konekca Pecniyonuku Kaszaxcran 3akon PK «O pe-
THOHAJIBHOM (PMHAHCOBOM LIEHTPE ropoja AJIMaThD»
ot 05.06.2006r. HEOOXOMMMO MIPUBECTH B COOTBET-
CTBUE C HUM, T.K. corinacHo 3akoHy PK ot
24.03.1998r. «O HOPMATHUBHBIX MPABOBBIX aKTax»
HOPMATHBHBII MPaBOBOM aKT HUKECTOSIIEr0 ypOB-
HS1 HE MOXKET IPOTHBOPEYUTh HOPMATHBHBIM IPaBo-
BBIM aKTaM BbIlIecTOANIMX ypoBHe#l (1.3 cr.4); B
cllydasiX pacxXxoXJIEHHsS HOPM 3aKOHOB C HOpMaMH
konekcoB PecyOnuku KazaxcraH HOpMBI 3aKOHOB
MOTYT HPUMEHSATHCS TOJIBKO IOCJe BHECEHHUS B
KOJIEKChI COOTBETCTBYIOIUX U3MeHEH U (1.2 cT.6).
B 970l cBsI31 TpeOyeTCsl BHECTH U3MEHEHUS B T11.5)
n.2 cr.5 u . 12) cr.6 3akona PK «O pernonansHoM
(MHAHCOBOM LIEHTpE ropoja AIMaThI» U U3MEHUTD
CIIOBOCOYETaHUE «3aKOHOAATENbCTBO PecmyOnuku

Kazaxcran o Tpyzne» Ha «TpynoBO€ 3aKOHOATEINb-
ctBo PecryOnuku Kazaxcran».

Haneemcs, 4To BbICKa3aHHBIE BBIILIE PEKOMEH/1a-
WU U IPEIJIOAKEHNS 10 COBEPIIEHCTBOBAHUIO 3aK0-
HonatenbcTBa PK o ¢mHaHCOBOM meHTpe Hailmyt
CBOE 3aKOHOAATENBHOE 3aKpeIUieHHe U OyAyT CIIO-
COOCTBOBATH Pa3BUTHIO PErMOHAILHOI0 (prHAHCO-
BOT'O IIEHTpa ropoja AIMaThl U CO3JaHUIO Onaro-
MPUSATHOTO NUHBECTULIMOHHOI'O KJIMMAaTa B CTpaHe
B LIEJIOM.

Pe3ome

KazakcraHn Pecry0nKkachIHbIH 9KOHOMHKACBIHA HHBEC-TH-
LUsIIapbl TapTy MakcaTbiHAa AJIMaThl KaJaChIHBIH aifMaKThIK
Kap)KbUIBIK OPTaJbIFBIHBIH OPEKET €Ty Maceleepi KapacThl-
pBUIFaH. ABTOp Kap)XBUIBIK OpTaIbIFbI Typaisl Kaszakcran Pec-
y0JIMKAaCHIHBIH 3aHHAMACBIHBIH GOJICK epeKerepite Taiay xa-
caii/ibl, OHBIH KeMIUUTIKTepiHe Ha3ap aydapbliajibl, COHBIMEH
Gipre OHBI KeTUIHipy GOMbIHIIA YCHIHBICTAD Oepinesi.

Summary

In the article of Yuliya Lokteva some issues of functioning
of the regional financial center of the city of Almaty with the
purpose to attract investments to the economy of the Republic
of Kazakhstan are considered. The author analyzes some
provisions of the legislation of the Republic of Kazakhstan on
financial center, pays attention on its lacks as well as proposes
recommendations on improvement of the legislation in this field.
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L. KH. ZHUNUSSOVA

THE SOLUTIONS OF ASUM OF CONTROL OPTIMIZATION
IN THE CLASS OF BILINEAR SYSTEMS

It has being researched a task of optimal control
of the biological type which can be interpreted as a
model of optimal control.

The description of the system state and its move-
ment is carried out by various ways. It sometimes
turns out well to find the summarized mathematical
expression describing the regularity of the system
movement in the analytical form.

The fundamental result is the principle of
L. S.Pontryagin’s maximum, he indicated for a
classic task of optimal control in usual dynamic
systems a form in which it is necessary to search

necessary conditions of the first order in various
classes of optimization sums of control [1].

In practice models are often met which are
described by bilinear systems of differential
equations, especially biomodels, ecomodels and etc.
The research of them for optimality is a very
laborious task..

In the given article it has been considered the
sum of optimal control by bilinear systems. The
method of solution of optimization sum is different
from a classic approach of optimization tasks
solution in that the first integral /or some first inte-
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grals/ is used here of the regulated part of the modeled
system [2]. It is else important to note here optimal
controls are defined without using a principle of
L.S.Pontryagin’s maximum and R.Bellman’s
dynamic programming [3].

The last years quite much work is devoted to
problems of modeling of immune reaction. Among
them more distinctive ones are: a model reflecting
functional connection between concentration of
antibodies and antibody-synthesizing cells; a model
describing interaction of “inertia start” and some
“immune agents”; a model reflecting functional
proportions binding one dose of antigen and total
quantity of anti-synthesizing cells which are formed
during initial immune answer [4].

At present mathematical methods and computer
modeling find a wider application in biological
researches. The development of methods of a system
analisys of inlinear models promotes to that.

We remind the key theorem before to give a
definition and a solution of our task. Let a system is
given which is described by equations

x = f(x,t)+ B(x,t)u(t), telt,T]. (1)
Where X — n — measured vector of state; U - m —
measured vector of control; f (X, t) — n — measured
vector of function; B — (nXm) — measured matrix
consequently.

It is given the initial state of the system

x(to) =Xy )

On the function U (t), beforete[t,T] the

following restrictions are imposed:
lu(t) 1< M,
where M - const, M > 0.
Positing of a problem.
It is necessary to find such a managing vector-
function u (t), satisfying (3), which would minimize
Bolts” functional

®)

FO( p) — min, 4)

where through p — it was noted a biological process,
and for this process Bolts’ functional is defined as
follows:

F()=V(. T+ X J'Vl j1 5 =B

j=1t I=1 |
0 ©)
Here V (x,t) — the first integral of the system
x=f(xt). (6)

The following theorem is right.

Theorem [2]. Let function V (x,t) is given for
the system (1) which is the first integral for the
unregulated system ( 6 ). Then the control as

0 _ M ciad OV (X,1) .
Ui (x,t)= Mi3|g = Bli(x’t) ,]=13 ()
I
affords, absolute minimum to Bolts’ functional (5)
and it is equal

F(po)z min

|uj 3y F(p) =V(X(t0),t0) =V(XO,tO).

T
j=1m
Demonstration. Because of V ( x,t ) is the first
integral of the system (6), we have

6V(x,t) iy 6V(xt)f( X1)=0,
ot i=1

and the full derivative by t from function V (x,t) by
force of the system (1) is equal

n

(8)

Vi =& 3 VXD (g
i1 o |
|
+ 3B (xiu, =y XD F B (.U .
j2 |—1 o =1

Let’s integrate proportions (9) by t within the
limits from tO 1o T:

VIX(T), T1=V(x(t,).t,) +

T m
+[ Xu.
4
t0 J
Moving up expression V(x(T),T) from (10) into
proportion (5), we’ll get

b B VOt
i=1 9%

J ——=B.. ( t)dt . (10)

F) =VIXt) ]+ | 3 ey 3 2060,
t |j=1 i=1 9%
0
x B (xt)dt + S M|y M t)B ;O it =
J j=1 |—1 i
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T monavxy 3 V(xt)
=Vt + [ X Z " Bj(x,t)x F(p)=V[x(T),T]+ jM bu; (x,)ddt,
tyd=1i= [ 0 li=1 %
0 (13)
x|uj(u+ M sign ¥ V(% t)B 00t where
i=1 _ L, - -
V(x,t)= Xo + In Xo = [x3 Sln x3]
on 3
n a\/(x t) L 1 tX (/l)
u -O(X,t) =-M sign ¥ 2B..(xt) ], j=Lm _K_OX1+O-'[X (A)da- ﬁO'.[ di (14)
J o2 o 1 0 0”3
hence is the first integral of the irregulated system.
’ And the optimal value of the management will
F(po) :| rlr!rllvl F(p)=V (X(tO)’tO) :V(XO’tO)' have the following form: N
u.KM.
17 ulo(x,t)=—|v|1sig|n(——11
j=1m kl

The theorem is proved.

The solution of a problem.

Thus, we’ll consider p-process. The dynamic of
the given managed object is described by the
following ordinary differential equations

dx
IR TET
dx2
?:ﬁxz x2x3+b22u2, (11)
dx3
S <3(K TXpX3 Xg)+baalis,
x(to) =Xy (12)
Limits are imposed on managements,
|ui I< Mi’ i=13; rae M.=const.

This model describes periodical course of illness
where they are denoted through x, — concentration
of mature plasmazits; X, — concentration of antigens;
X,— concentration of antibodies; K, — permanent defi-
ning duration of immunity; &, —time of natural death
of antibodies; B-x coefficient of reproduction of
carriers of antigen determinat; s — coefficient of ratio
of speed of growth of antibodies by mature plasma-
zits to concentration of immature plasmazits. Let’s
define Bolts’ functional for the given model, thus

0(x t)=—M 5|gn[(1+—)b22]
)

ug(x, t)= —M3sign[(XL;—k—2)b33].

We want to note that the built model of the
immune answer is based on some universally adopted
hypotheses and theories at present. And at the same
time quite a number of factors were not taken into
consideration by us. In this connection, we want to
underline that maximum simplification of a model,
the reduction of a number of independent variable
leads, in our opinion, to deeper understanding of the
modeled biological phenomenon.

Thus, the solution of the formulated problem
consists in defining the value of function of
management analytically.

The given put task of optimization of mana-
gement of bilinear systems, from one side, genera-
lizes the way a problem is put about optimal manage-
ment of dynamic of models in the class of ordinary
differential equations [5], and from the other side,
spreads the conditions of optimization in the class
of bilinear systems.

After all, it is necessary to emphasize that the
given optimizational method is not connected with
the choice of limit conditions which describe the
behavior of an object, though in the equations of a
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problem one can always distinguish a group of
dependent variables describing the state of an object
and a group of managing functions which are
available directly to changing from outside.
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Pe3ome

AtanraH XyMbICTa 0ackapy iciH oHTaillaHABIPYIBIH
JOCTYPJI dficTepiHeH e3relie oici KapacTelpblFaH. Eckepre
KeTEeTiH JKalT, OYJI sKepie MoieIbIeHeTiH KyObuTbic T hepeH-
LUaAbl TeHAeYIep He AuddepeHranabl TeHaeyaep xyieci
ApKBUIBI OSpiNiN,OHBIH aJFallKsl HHTTPAIapPBIHBIH OO0yl
mapT.

Pe3ome

B pabote paccmarprBaercs 3amada ONTUMAIBHOTO YIpaB-
JIeHHs] OWIIMHEHHBIX OMOJIOTMYECKUX CHUCTEM IPH HAaJIWYHH Hep-
BBIX HHTETPAJIOB HEPETYINPYEMON YaCTH CHCTEMBI U C IIOMOIIBI0
BeIOOpa (yHKIMOHaNa bombua. [IpenmymiectBoM JaHHOTO OII-
TUMU3ALHIOHHOIO IOAXO0/a SIBISETCS TO, YTO ONTUMAIBLHOE YII-
paBJICHHE HAXOAUTCSI B aHAJIUTUYECKOM BHJIE.

Kazakh akademy of transport
and communication named

after M. Tynychpaev Iocmynuna 30.11.072.

5. 4. OMAPOBA

CUCTEMHOE NIPEJACTABJIEHUE HAYYHbBIX ITPOBJIEM
KOMIIVIEKCHOI'O OCBOEHUSA PECYPCOB HE/IP
N KOMIVIEKCHOTI'O UCITOJIb3OBAHUA MUHEPAJIBHOI'O ChIPbS

KoMIuiekcHOe MCIoNb30BaHHE MUHEPATBLHOIO
CBIPBS SIBJISICTCSI BXKHBIM HAIlPaBJICHUEM HHTCHCH-
(uKauy 0OUIECTBEHHOTO TPOU3BOICTBA B LIEJIOM U
UCIIOJIb30BAaHHSI BHYTPEHHUX PE3ePBOB IPOMBIIIICH-
HocTu. OHO BKITFOYaeT Hanbosee MoITHOE UCTIONb30-
BaHHE MUHEPAILHOTO CHIPbs HA CTa MM JKCILTyaTa-
UM ¥ T1epepaboTKH.

U3 obmieit mpoOiaemMbl TPUPOIONOIb30BAHMS
MOXHO BBIJCIHTH PallMOHATBHOE HCIOIB30BaHHE
MHHEPAIBHBIX PECypCOB, OCOOCHHOCTBIO KOTOPBIX
SIBJISIETCS MHOTOKOMITOHEHTHOCTB OOJIBIIINHCTBA BU-
JIOB TIOJIE3HBIX MCKOIaeMbIX, HEPAaBHOMEPHOCTb UX
pacrmpezienieHus B 3eMHOU KOpe M UX Pa3IMYHOE Ka-
yecTBO. Ha coBpeMeHHOM 3Tare faHHas npoodiema
nprobperaer 0co0yIo akTyalnbHOCTh. OOBACHSETCS
3TO CIEAYIOUIMMHU OCOOCHHOCTSIMU: 3alachl OCHOB-
HBIX BHJIOB MHHEPAJIBHBIX PECYPCOB OTPaHUUCHBI, a
MECTOPOXKJICHUS UX HEPaBHOMEPHO Pa3MeIIEeHBI IO
TEpPHUTOPHH; BHIPAOOTAHHBIE MECTOPOXKIACHHUS HE
BOCCT@HABIIMBAIOTCS, TIOTPEOHOCTD K€ B pecypcax
HENPEPHIBHO YBEINUUBACTCS; MHTCHCU(HKAIHS IPO-
M3BOJICTBA B YCIOBHSX HAYYHO-TEXHUYECKOTO MPO-
rpecca TpeOyer JadbHEHIIEero paclMpeHusi MUHE-

panbHOU 0a3bl, B CBSI3H C YeM MacIITaObl OCBOCHUS
HOBBIX MECTOPOXKJICHUH Pe3KO BO3PACTAIOT, YHCIIO
CIeaTn3UPOBAHHBIX MTPOU3BOJICTB, HCIIOIB3YIO-
IIMX UCKOIIAEMOE ChIPhE, YBEIINIHBAETCS, & YCIIOBHH,
B KOTOPBIX BEAETCS X pa3padoTKa, yCIOKHIIOTCS,
POCT MacImTaboB TOPHOTO POU3BOJICTBA, €r0 OPH-
SHTHPOBKA Ha Pa3pabOTKy MECTOPOXKIESHHI OTKPHI-
THIM CITOCOOOM U TIEPEXOJI K T0OBIYe Bee Ooree Oe-
HBIX PYJ MPUBEIN K 3HAYUTEIIEHOMY YBEIHYCHUIO
00BEMOB OTXOOB JIOOBIYN U TIEPEPAOOTKU CHIPHS U
obocTpun podaeMy peKyIETHBAIIUHA HAPYIIECHHBIX
3eMelb; TpH pa3paboTKe MECTOPOXKICHUN OTKPHI-
TBIM CIIOCOOOM €llle He ITOJHOCTBIO 00ECIIEUnBAaIOT-
s IPUPOI0OXpaHHbIe MepornpusTusi. KomruiekcHoe
WCIONIb30BaHNE MHUHEPAIEHBIX PECYPCOB, IO CYIIe-
CTBY, MEXOTpaciieBas mpoodiiema. 9Tu 0COOEHHOCTH
00YCITOBIIMBAIOT 3HAYUTENBHYIO CIIOXKHOCTh pellie-
HUS TAHHOM MPOOTIEMBI.

ITpUMEHUTETBHO K TOPHOIOOBIBAIOIIEMY TIPOU3-
BOJICTBY OHA HE OTPaHUYNBACTCS HAUOOJIEe TTOTHBIM
W3BJICUCHHEM TTONIE3HBIX HCKOMaeMbIxX 13 Henp. Ha co-
BPEMEHHOM 3Talle B YCIOBUAX YCKOPECHHUS HAYYHO-
TEXHUYECKOT0 Mporpecca panuoHaaIbHOE HCIOIb30-
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