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AL d&BIs | B3OIs ddaQ IS df J

UDC 517.9

QUALITY CHARACTERISTICS OF SOLUTIONS OF THE ABSOLUTELY OSCILLATOR
SEMILINEAR DIFFERENCE EQUATION OF THE SECOND ORDER

A.Z. Alimagambetovd, K.E. Tainova’
! candidate of Physical and Mathematical Sciences, Senior Lect@emjor Lecturer
! Kh. Dosmukhamedov Atyrau State Universiityrau),
2 Kazakh University of Economics, Finance and International Trade (Astana), Kazakhstan

p-2 p-2 _ _
Abdract. A semilinear difference equation of the secordkr D@, D% | D) *+ /BealXeal ™ X =0, k=0L...,

where DX = X - X 1< p<= , for which the necessary and sufficient conditions for absolute oscillatory solutions of
this equation is considered.

Keywords semilinear diference equation of the second order, generalized zero of solution, oscillatasy, abs
lute oscillatory.

Letds consi der -orteedifferenceieduatione ar second

D(ay|Dx| " “Dx) + /By Xeoa|”

*%., =0,  k=041,..., )

where Dx, = X,,, - X.,1< p<#= . Regarding the coefficients of equation (1) assume, aha{ak}izo and
b= {bk}izo - sequence of real numbers.
Equation (1) with p = 2 has following fom of:

D(a,Dx) +/bX., =0, k=01.., )
Equations (1) and (2) are respectively discrete analogues semilinear second order differential equation

@M )" *x @)+ bE)|x(t)|" *x(t) =0 ©)

and the Sturnbiouville
(a®)x' (©)+/b(t)x(t) = 0. (4)

The qualitative theory of linear equations (4), in particular, issues and oscillatory Nonoscillation his decision,
initiated in seminal Sturm in 1836, which is currently ongd1].

The basic concepts and definitions related to the equation (1).
Definition. Sequence of real numbexs= {xk}E:0 is a solution of equation (1), if it satisfies equation (1) for all
k=01....
Let N -is the set of natural numbers a&d+i =1.
p P
Definition. The interval(m,m+1], mi N, contains zero generalized solutioh= {Xk}izo equation (1), if
X,, Oanda, X X., ¢O.

E Alimagambetova A.Z., Tainova KE¢/ dzd 30 Odse jIstsoa @ ¢ . 1., v 0O2desa ® s. ., 2014
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Definition. Nontrivial solution of (1) is called oscillatory if it has an infinite number of zeros on the generalized
discrete interva[n,a), ni N, otherwise the solution of equation (1) is called Nonoscillation.

Definition. If (1) is oscillatory (Nonoscillatiorfpr all / >0, then (1) is oscillatory (Nonoscillation).

When / =1equation (1) is:

D(@|D%|” “Dx) + Bea %] " % =0, k=0L.. )

Assume that thecefficients ofa, equation (5) satisfy the conditicay, >0, k =0/1,...,we then have:

qa"=o, (6)
k=1

We carry the following notation for the equation (5):

1 I
B,(m)* B (m,ab)= SUWak 8"2@ 8p
nzm Gk=m = +
1 1
B,(m)* B,(mab)=SURA a8 "84 b 44 a8
o gk - k = g%m k+1gi=m - 9 )
1 c 1
° 5 635'“ 1- -é-[: 6p 6[)'
By(m)* By(m,a,b) = SUPA by, 0 D005
nzm Gk=n - cr=n Ci=k - =z
B| ! B| (a7b) = B| (0)’ I :112131
N 1
a16ra1 o 1
k (p) = k(p)—ﬁ, ky(p) =—1
sind p
1 1
Ki(P) =1 K,(p)=(p)", Ki(p)=(p)".
Along with equation (5) we consider the equation
Dlbt2 0w * 2%, )+ 82Xl %z =0, K2 0, (5E)

whereb,,, >0, a,,, >0 for all k2 0 andl< p'<o. For (5"), respectively, the expressiBy(m), i =1,2,3
would be:

1 1
an gras N3
B.(m =SUpPFA b 0 a8 a "0 ,
nem Gk=m + Ck=n -
1 1
~*én 2k &g
B,(m) = SUPRA b, 5 " 54 a3 b8
nem Gk=m =+ g:m Ci=m —9
1 1
-8 o o =P Gp
B.(m) = SUPHA &7 8 "8 b3 a7 8 O,
wem Gken = & i + 0

and K.(p), k (p), i =1,2,3 respectively, are as follows:

15
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a N% 10 , 1
k ’ == k V==
(P) = %ﬁgg K,(p) = +(p) >

1 1

K;(p) =1 K, (p') :<p'>3. Ks(p') = (p)".

1
p

Condition (6) goes to the following condition:
ab =o. 7)
k=1

Theorem 1 [2]. Suppose thak p<a,a, >0,b >0 atallk?2 1.
1) If the condition of (6) is right, then the conditiofisi B, (m) 2 k;(p) at all i =1,2,3 necessary, and that the
m o

conditions ofim B, (m) > K, (p) atleast for one value ¢f=1,23enough for the oscillator e
2) If the condition of (7) is right, then the conditolim Bi’(m) 2 ki'(p') at all i =1,2,3 necessary, and that the

conditions ofjm B'(m) > K, (p') atleast for one value of=1,23enough for the oscillator e

For the equation (1) the expréss B (m) and Bi'(m) have the form of/ B (m), /B (m) , whereB (m), Bi'(m)
defined above for th/feslequation of (5) and (5E) at

Theorem 2. Suppose thak p<nz,a, >0,b >0, k=01,.....

1) If the condition of (6) is right, then the conditiod (m) =& for any m2 1 at least for one value of
i =1,2,3 necessary and sufficient for the absolute cattitly equation (1).

2) If the condition of (7) is right, then the conditimﬁf (m)=o for any m2 1 at least in one sense of
i =1,2,3 is necessary and sufficient for the absolute oscillatory equation (1).

REFERENCES
1. AlimagambetovaA.Z., Oynarov, R Oscillatory criteria and Nonoscillation semilinear seconder difference equation
/I Matematicheskii Zhurnal 2007.7 v ..77"~ 1.7 p.1524.
2. Hartman, PhOrdinary Differential Equations, 1970 p. 720.
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UDC 530.1(075.8)
CREEPING FLOW OF A VISCOUS INCOMPRESSIBLE FLUID INSIDE THE CONE

T.R. Amanbaev, G.O. Isakova, A.B. Aruova
S. Seifullin Kazakh Agro Technical University (Astana), Kazakista

Abstract Wide range of problems facing modern science and technology is associated with the solution of the
equations of fluid motion. The motion of a viscous incompressible fluid is described by a system consisting-of the N
vier-Stokes and continuigquations. In this work, we consider stationary flow inside the cone from the top of which the
outflow of fluid (in the apex of the cone is the source).

Keywords viscous incompressible fluid, the Navitokes equation of continuity.

Motion of a viscousncompressible fluid is described by a system of equations consisting of the-Stokes
and continuity equations

0 V) = gradp+ £
ot @V = pgm*p pv

divv =0 1)

Here}, p, wdensity, pressure and fluid velocity vector; coefficient of dynamic viscosity of the liquid.

In some problems, choosing appropriate coordinate system can achieve identical disappearance ofethe nonlin
ar terms in the NavieBtokes equations (faronstant section along the pipe, the fluid motion between parallel planes,
the movement of fluid between rotating cylinders). If the nonlinear terms in the equations of motion of a viscous fluid is
not identically disappear, the solution of these equatiswery difficult, and accurate solutions can be obtained only in
a very few cases. Such solutions are of significant interest. In the literature there are some examples of exact solutions
of the equations of motion of a viscous fluid (the fluid motionaorotating disk, the flow between intersecting planes,
submerged jet) [1, 2].

In this paper, we consider the stationary (timeéependent) flow for inside the cone from the top of which the
outflow of fluid (in the apex of the cone is the source). Chrapsi spherical coordinate system (the z axis is directed
along the symmetry axis of the cone). Angle of a cone is denoted By Consider the case where the fluid motion is

radially and axially symmetric, elg = Vi = 0, v = ‘IJ'(:T, 3).
Then equation (1) in the chosen coordinate system can be written as

av 1dv [
BT o

2
T—f] (= p/p)

1dp Z2Znav

“oro6  r2ae
lap 10(@%v)

prde 'r? or

The magnitude of | Q |}/ dQ - power source) is dimensionless and plays tie of the Reynolds number the
motion under consideration. Therefore, choosing the appropriate dimensionless variables, we can arrange that for small
valuesof |Q |/ honl inear term vOv/Or in (2) cancaledccreapngfloect ed.

inside the cone. From the last equation shows thar 2 vi s a function of d.
functionu(8) = kr?v (where k = const) we obtain from (3)

1 B'p 2?} du
paﬂx kr3do

whence

E Amanbaev T.R., Isakova G.O., Aruova A.Bdp/dz30 dzeu® j rof) O S fsfa, @ to Iz e 92014
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P 21

—=—u(f)+ f(r

il \COR DAY (4)
Laplacian of v, present in equation (2) can be rewritten in terms of the u

A _18(28v)+ 1 B(.Hav)_2u+ 1 tﬁ.du+d2u
V=25 ar) T i smeae $ ™ 58) T T e (€19 )

Substituting this expression in (2) with (4) we obtain the equation

6 :
—?nu - E (ctgbu +u")=1*+f'(r)

For convenience, we take k equabt Thus:

—u" — ctgbu — 62 = C, )
rf =0y
By substituting w = u 'IE'1/6 first equation of this system can lead to a uniform mean
w" + ctgbw + 6w =0 (6)

Equation (6) will be solved with the help of the series. To do this, first expanded in awﬁmﬂc‘tgﬂ [3]

a 3 5 7
Ctgq:l_ ‘Ig+q_+2i+q_
g {3 45 945 4725

<o

)
Next, the solution is sought in the form of a series
w=a,+a,0+a,0*+--+a, ,0"*+a, ;0" +a,0m+ -
Differentiating this expression, wiend a series expansion in derivatives of w. Substitute these expansions, as
well as the expansion (7) into equation (6), in the resulting identity compare the coefficients of equal pdivethef

left and right sides of the identity and obtain a eysbf equations to determine the unknown coefficients of the series.
Finally, we obtain

al = 0,(13 = D_, {15 = 0,.....
_ bay L B 12a,
a, = —?,a‘L = —ﬁ,as = —m, .....

Thus, the solution for u has the form

_ _ S92, 6 pa_ 12 pe, \_G&
u—au(l 229 +22-39 22-32-53 + ) 6

(8)

Unknown coefficients d €y determined from the boundary condition on the vm(f) = ( and the
2

condition that any section through the= const runs (1 sec.) the same amount of lig@d=> 0

18
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af2

21
Q=p f 2mr2vde = 2P f ud® = const
n
/

—a/z2

Leaving (8) the first three terms of the series, we olitarfollowing approximate solution for u

:%pna[ln—QO.laz){ Hz 12 [1_16':_)4”

Passing to the variabse we obtain the final solution in the form

= = @
y=—T [( 62) ~a2(1-6%|,6=" ®

=1a,a‘raf{1 0.1a®)r2 af2
0<8<=1)

For sufficiently small cone angle wh@n? << 1 solution (9)goes to the author earlier decision [4]. Thexma
i mum speed reached on the axis of the cone (when d = 0
3 Q

vm““xzélp:rm:(l Ola?)rz( ——a:)

It can be seen that the maximum speed is inversely propoﬂ.’i@nal
Integrating the second equation of (5) gives thetwiu

flr)=— C— + const

Substituting this expression in (4) we finally obtain for the pressure

1
g =33 [2u—C,] + const

REFERENCES
1. Loitsyansky, L.G. Fluid Mechanics. Nauka, 1984.
2. Landau, L.D., Lifshitz, E.M. Gidrodinamika. Nauka, 1988.
3. Brief physical and technical reference. Fiznmatj960.
4. Amanbaev, T.R., Isak@G. Viscous incompressible fluid flows inside the cone. Collection of papers conferance "I
dustrial and Innovative Developménthe basis of a sustainable economy of Kazakhsg#24 Octoberi Shymkent 2006.
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CALCULATION OF THE LIMITING DRYNESS FRACTION AT THE END OF EVAPORATING
SURFACE OF STEAM BOILER

M. Beketayeva, A. Askarova®, S.Bolegenova, F. Jirous”, P. Safarik®
! PhD student Doctor of Physical and Mathematical Sciences, Profed&mctor of Physical and Mathematical
Sciences, ProfessdrDoctor of Engineering, Professdoctor of Engineering, Professor
.23 Al-Farabi Kazakh National University (Almatyazakhstan,
“5Czech Technical University (Prague), Czech Republic

Abstract This article studied the hydrodynamics of steam boilers with natural circulatiang Wsalytic
equationghe hydrodynamic characteristics of the flow in the circuits of a steam tauasbtained By method of analysis
of the characteristics, the pressuileop between the branches of the boiler circalto the mass flow of steamater
mixture is obtained.Thelimit steam dryness at the end of the evaporator surface of a steamibddend thatis the
reliability of steam generating tubes is defined, that is an actual problem in the operation of the steam device in general.
Keywords: circulation ratio, reliability, steam generation, steam boilamatersteam mixture, pressure drop,
dryness osteamflow, phase transformations, circulation, lengtheconomizer.

Boilers can be classified by their combustion method, by their a@piplicor by their type of steamater ci-
culation. In Fig. 1 described different types of steaater circulation boilers. In water tube boilers waggram mx-
ture is inside the tubes and is heated by external combustion flames and flue gases.

N

steam boilers

~
N

large volume water tube others
S S S
7 N 7 N 7 N
fire tube natural circulation solar
gas tube forced circulation electric
N 7 N N
shell once-through nuclear
S S S
_/-‘\
combined
circulation
S

Fig. 1. Steam boiler types according to steesater circulation

Modern development of heat power engineeohd{azakhstan republits characterized by the expansion of
application of solid fuelsi.e. Ekibastuz higlash content coalln the last decade thereash been widespread
deterioration in the quality of solid fuels, due to the depletion of-figdlity coal deposits. Combustion of such {ow
grade fuels with high ash and moisture content leads to considerable difficulties: worsening inflammation ana, fuel bu
slagging problems increases mechanical underburnimgreases the emission of harmful dust and gas compomhents.
this regard, have developed new methods for reducing emissions by using physical[tjpdsts in these conditions
is particularly have importarce reliability of pipe systems. For engineers it is very important to know the laws

E Beketayeva M., Askarova A., Bolegenova S.,ulir&., Safarik P.J/ j € j IO, §1© Otdptsio ©dzj ¢ j.driteotta h,
z@& OtedS 1., 2014
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hydrodynamics and heat transfer and methods of calculation of the processes to ensure reliable operation. Thus, this
article discusses the hydrodynamic processesirring in the boiler circuit.

Steam boilers are one of the main aggregates of thermal power plant. Steamadéeice that having a sy
tem for heating surfaces of vapor continuously inflowing feed water through the use of heat generatedcvarh e
tion of fossil fuels.The most widely used boilers with natural circulation. Liftslgling motion along the contour of
the natural circulation &. unheated standpipe and heated ascending pipe) is due to the density difference of the boiler
waterand stearwater mixture Thus at vaporization with increasing temperature of water in circulation pipes observed
the phase change from liquid to gaseous state. Process of steam production is accompanied by the fundamental laws of
thermodynamics, fluid dymaics, and heat transfer [3].

The level of knowledge of the flow characteristics of staeater mixture causes the reliability of whole
energy object. Calculation of vapor concentration at the end of the loop evaporator tube steam boiler with natural
circulation is a difficult task because the natural circulation depends not only on the design of the steam generator, but
also on the flow conditions in a particular areatloé boiler circuit pipes. At calculatisnof natural circulation
commonly used datan the homograms, which in turn is consuming task. The present ah@lenthe convert liquids
into a gas exprebByy analyticaly and by calculation results of void fraction to check the compatibility with the
conventional methods, which do not exceeslgtror with the experimental data in the range-4%2

In the analytical calculation applied laws of conservation of mass and energy, the equation of continuity and
Bernoulli's equation. Steam mixture consists of two phases, and can not be considert® hemogeneous: the
velocity phases are not equal.
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Fig. 2. Simplecontourof steam boiler with natural circulation

In this paper, to calculate the void fraction at the end of the circuit evaporative steam boiler was investigated
simple contour witmatural circulation (Fig2), in which the flow through the channel is stationary. Contour consists of
unheated standpipe and heated in the segment AB riser pipe. Dividing contours on certain areas on the flow regimes:
single-phase flow regime without actor of heat has the standpipe and the lifting of the tube prior to heating, that is to
A, from A to Ei for singlephase with the drive of hedtom E to Bi two-phase flow with the drive of heat for
inhomogeneous, from B to drumwithout a drive of hat two-phase flow for homogeneous, we can find the pressure
drop and mass flow rate, thereby determine the void fradtipuit parameters for the calculation were taken from [4]:
steam capacity is 380 t / h, the pressure in the drum of 14.7 MPa, thiicsprettialpy of water 1598.3 kJ / kg, theesp
cific enthalpy of steam 2619.5 kJ / kg, the density of water 610,687 kg/m3, steam density 92,764 kg / m3 (data on
IAPWS-IF97 [6]), the specific enthalpy of water economizer 1494.7 kJ / kg, the dimensionlese{esraf water out
of the drum,a = 0.015, the dimensionless parameter of water for heat regulation in the supezheatéB9674. The
coefficientsa and e are constant parameters of the boiler, which determine blowing and water inj@=&ign and
geametric parameters of the steam boiler circulation loop were taken from the recommendediviiaesdividual
parts of the circulation circuit t&@].
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Fig. 3. Analytical equations for the determination of hydrodynamic parameters for gihglee
and twaephase flow of steatwater mixture

Figure 3 describes the analytical equations for the determination of hydrodynamic parameters feplsisgle
and twophase flow of stearwater mixture. To determine the pressure drape considerethe pressureoks of local
resistance and loss of hydraulic pressure friction;piase flow regime also takes into account the effect of the sliding
parameter of phases, the content of dry steam at the end of the evaporator tube. Calculation of pressure drop was
condwcted separately for each contour sectibtubes.

Important point of calculation of natural circulation is to determine the length of the economizer, i.e. the length
of the portion where the evaporation begins from the heated pipe surface of consuhelfpoint A starts heating,
until the point E the length of economizer ¢an be defined by [1]:

) iy
11_ln+a_p{H_H1 _HznA_HzAEm}Piﬂ_{H_Hi:]H

= . . 1)
B T PR I (

Hg
Where ratioL— requires the measuredlwa of the constructional design of the boiler. Hexgi value lost &
B

titude by hydraulic friction »a T lost height by hydraulic friction with local resistance from the drum to the section

where it starts heating,.»m i lost height of local resistae in the section from the start of heating prior to evaporation.
Work of many firms focused on boiler control of wagteam mixture states at the end of the evaporater su

face. Some Western European companies consider such a criterion the limiting gblaper content in homogen

ous watersteam mixture at the end of the evaporator tubes, independent of the limit wélpesssure [5]American

company Babcock and Wilcox limit valuespressed as a function of pressure [7]. Of all the investigated methods is

that the characteristic downtake tubes must match the pressure in vertical branches so as to satistyotite condi

ﬂpr = ﬂpﬂ max )

Results of calculations allow to demonstrate tlapor content valuer] and valus of the hydrodynamic
characteristics of flows in the pipes of the steam hoiler
Figure 4 (a) shows the pressure dependence by the mass flow rate of water mixture. By approximating was

found dryness of steam at poitcorrespondingt’; = 0,1897. Pressure drop in the standmjpe = 1. 9PadaBd A 10
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in the liting part of pipegp = 1, & @&} the nlixtute Gnass flow rat#l= 12,3121 kg/s, circulation ratio C =
5,2708. Estimates of the limit valuegre calculateB;,,= 0,6034;X; = 0,2642;X,,;,, = 0,1911.

Ape 105, Tla
1,907 0,5

045 }
a4

- o /

1,905 DD — . nlqg }:(

03
0,75 -4 L

0.2 P L #r0,1897 ——x1
— 0,15 ,’%, -

0.1 A

nogvemHan Tpyha
1,901 005 . ——x2

a b)
Fig. 4. Dependence of pressure drop on mass flow rate of \wg@am mixture

From this follows that the found valeévapor content corresponds to the condition. Figui® shows hevapor
content valueshange depending on the pressure. Shows the value of vapor content in comparison with the results of The

Babcock & Wilcox CompanyX min) [7], and European StudieX{) [5] according to the density and enthalpy for each

pressure frm the international organization on the properties of water and steam (IABJW&llie found vapor content
corresponds to the minimum value, i.e. the results confirm the reliability of the steam boiler with natural circulation.
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METHODS OF DEVELOPMENT OF THE BIOTECHNOLOGY DIRECTION AT SCHOOL

G.A. Bekova, Teacher
Terektinskaya Secondary School (Taldykorgan), Kazakhstan

Abstract The man significant directions of modern biotechnology and ways of its development are stated in
this work. In holding biology lesson in senior classes, it is important to emphasize a dominant role of modérn biotec
nology in all life spheres. The following malirections of biotechnology are distinguished: bioenergetics, bioelectro
ics taking into account a choice of specialty of graduation classes at school.

Keywords biomass, biogas, biomethanogenesis, acidogenesis, methanogenesis, energy conversion.
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TEACHING THE ROTATION OF VECTOR FIELD USING DIFFERENT PHYSICO -
MATHEMATICAL PROBLEMS

M.B. Dusmuratov, Senior ResearchdegreeSeeking Student
Nizami Tashkent State Pedagogical University, Uzbekistan

Abstract The isses of teaching a vector field and its rotation are considered in the article; the properties and
physical content of the rotation of vector field are revealed. This concept is mathematically analyzed, and the solution
to different physical and mathematigaoblems with its application is provided.

Keywords rotation, vector fields, problem, technique, formation.
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Al. Introduction

The purpose of studying of the higher mathematics students, future teachers of, jffoysicsir point of view,
consists in development of the main concepts by them, ideas and mathematics methods, and without excessive deepe
ing in logically grounded aspect, and their practical use when studying a course of physics.

Within any "program" setion of the higher mathematics for physicittachers there are the methodicalsjue
tions needing special study, on purpose to clear their essence and to make their pains available to physicists.

So, for example, in a course of the mathematical analyssee bef ore subject studyirt
would be desirable to acquaint students with ¢the fina
view and to give their analytical expressions.

The last could be used, for exammégcalculation of a certain integral from sedate functions when the purpose
to define integral as a sum limit is set.

Such approach will allow to open more visually geometrical structure of a certain integral and, thereby, to lay
it in consciousness ofdinees more accurately.

Possibility of wider use in educational process of the sum of degrees of natural numbers is limited however to
that in training courses of the mathematical analysis is given to this question unfairly it is not enough atteetion: it
mai ns al most not developed. Even in such soli d-208A cour
is considered a case of calculation of the sum of degrees not above the second order, and this process is aarried out r
ther at art levelthan mathematically consistently.

The analytical type of these sums nevertheless exists in literature, but they can be found only in esgecially sp
cial editions (see, e.g., [2], p. 935 and [3], p-1B). The last however are almost inaccessible to stsidas technically
(they aren't calculated on "consumer goods"), and in theoretical (the relevant information is given without a conclusion
and besides, contains [3] special functions of type gamma andfdret®ns, about which at firgtear students,atu-
rally, isn't present what representations).

In this work attempt in a new way is undertaken to approach to a question of calculation of the partial sums of
degrees of natural numbers. The offered method is based on one simpleégeasentation ohe partial sum of e+
grees of natural numbers in the form of a certain integral from a multinomial of the same degree, as the corresponding
degree under the sum. Calculations are carried out to the third degree inclusive (but the method is applicaie in pri
ple for summation of any degrees of natural numbers), and all of them coincide with known [3]. It is essential that here

for search of uncertain factors of a multinomial there is need to be beyond studied &yuality, wherel 7 a cetain

integral from a multinomialS, i the partial sum.

A2. Essence of a method
On a simple example of calculation of the partial sum of the first degree of natural numbers

1+2+3+...+nt gk * § f(k)
k=1 k=1 (1)

we will try to illustrate the essential moments of a method offered by us.

Er s fnj 38/ B j/D@isembaeva LK., 2014
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It, first, use possibility here the defined integral. Seltp, establishment of limits of integral. Thirdly, identif
cation of the general structure of sub integral function.
So, we will make the following obvious transformation:

é_kzékd')k, Dk =1. 2)

k=1 k=1

The right part of a ratio (2) geometrically represents the total area of n of rectangles with heights

flk) =1 f(k,)=2..,f(k)=n (3)

and bases, respectively,
Dk, =k, - k, Dk, =k, - k,,..., Dk, =k ,, -k, k =i=1, 2,3, é (4)

Let's pay attention to that here: n number geometrically characterizes quantity of rectangles,iatickreris
the top border of a variable ko

Let values of a variable to be postponed on a horizontal axis X, &reb\waf sizd (k)T on a vertical axis Y.

Let's carry out on the XQY plane from a point (0; 0) direct f (K)te which will pass through the top left tops
of all of n of rectangles.

Then the area of these n of rectan@ﬁs will be equal to the following difference:

Sii7 Sur =S (5)
wherel nthere is an area of a taagular triangle with legs of a triangle and, i.e.

(n+1) Gn+1)

e ” 2 ©)

The size S t Is the total area of all small identical rectangular triangles which number is equal to
Da=n+1 and Dz=n+1,, with legs of a triangle:

& =k - k=L @ = f(k)- (k) =1 i=123..n+1 k=0 @)
S 15,1
crnjzr_:l > —E[Z:;‘]—z(n+1).
(8)
So, taking into account (6) and (8) the required area will be equal:
S = (n+H(n+1 (n+1)(£: n(n+1)-
2 2 2 9)

On the other hand, the area of a big rectangffar, triangle can be presented as well in the form of aicerta
integral from k = 0 to k = to n+1 of functidr(k) where ki will be considered now as a continuous variable:

n+1 n+1 2
S, = fif(0ak= pkak= "%
0 0 (10)

Respectiely, the area of all small triangles it is representable in a look
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n+l

1 1
S..== Andk==(n+1).
vt 2([] 2( )

(11)
Substituting (10) and (31n a ratio (5), we will receive:
n n+l
8 k= k- %)dk.
k=0 (12)

Apparently from (12), the bottom limit of intedran unit less bottom limit of the sum, and the top lifnin
unit more top limit of the sum:

n n+l
a- fpk ki[on+1
0

ol (13)
Let's make in the right part (12) obvious transformation in a look
n+l 1
k- =k°) Gk, k°=1, (14)
0 2
and taking into account the last we will write down (12) in shape
n n+l
o - 1, 5\
a k= fjk- =k° Gk
oo 2 (15)

Let's pay special attention to the following circumstance. Sub integral function in (15) contains, first, the same
degree, as the sum, and, secondly, one more méntherdegree, which order on unit below, than a degree order under

1
the sum, and this degreeiiereased by a constant, and in this casé-fzajn

Having considered this method summation of the subsequent degyrees ( 2),,we &n réotice certain reg
larity in structure of sub integral expression which we will generalize oseaafaany value;:

n n+
ak= f:{kq +ak®t +a, KT+ +a, kT +a C'ko]dk,
k= 0 (16)
whereq = 1 ,& 7 ay factdrs of a sub integral multinomial which it is required to define.
The important party of thimethod is that these factors are defined from the ratio (16).
So if is available onlyQ (q = 1 case), for its definition it is enough to put in (16). If is available tgox(2)

factor Qand Q,, in (16) it is necessary to put consistentty=1 and N=2. The system of two equations of type
thus turns out:

@ Y 2
a a+aa e’ =0, n=1

aPa, +aPa, + el =0, n=2
(17)
(where@&; i known material numbers), from where can be defined unkn@wand@, , etc.

A3. Examples of calegreaes ati on of the sum of d
1. Above we considered a case of calculation of the sum of the first (g = 1) degrees and found that

35



ISSN23084804.Scienceandworld.2 01 4 . ). Vol.2 ( 6

ank:m (18)
k=1 2

2. Let's consider now a case wiftx 2. Then according to a ratio (16) we will have:

n+l

3 k2= fk? +ak+a,) Gk

K 0 (19)
Having carried out here integration, we will receive:
W n+1)° (n+1)2 .
ak2=( ) +alc§—) +a, (n +1).
3 2 20)

Let's define unknown factor§) and®, . For this purpose in (20) consistently believing n = 1 and n = 2, we
will come to the following system of the equations:

6a, + 6a, + 5=0, n=1

9a, +6a, +8=0, n=2.

(21)
Resolving this system, we will receive:
1
a=-1 a,=-. (22)
6
The found factors and substitutifg in @, (20), we will come to the following ratio:
. n(n+1)(2n+1
4 2 2N+ BEn+1) 3
k=1 6
Q case = 3.
. n+1)* n+1)° n+1)?
a.kSzu +a1( ) +a2( ) +a3(n+1)- (24)
k=1 4 3 2
Here we have the following system of the equations:
16a, +12a, +12a, +18=0, n =1
36a, +18a, +12a, +45=0, n =2
64a, +24a, +12a, +84=0, n =13
(25)
Resolving this system of the equations, we will receive that
3 1
=- —, =—, =0. (26)
a 5 2 > a,

Substituting these values of factors in (24) and then having carried out elementary transformations in it, we
will fi nd that
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'ar']. k3 :(n(n+l)

5 )2. (27)
k=1

Similarly it is possible to find an analytical type of the sums of elegof natural numbers for q cases =4, 5, 6
To have possibility to compare the results received above with known, we will write out the last [3]:

N n™ n?% 1 , 1 "
k9= +—+Z()B, " +=(9)B, " ° + .=
K= 5B O I 0E,
q+l q ot 1 5 (28)
_n™ ' 40" q@-9@-2) ges,
g+l 2 12 720
Here factorsB, 7i t i s Ber raledinimbéswhifh3ate induon calculated by means of special

thingsi gamma functionsj(( n) ) and Rfyncions@s dz et a

It is easy to see that our results presented in the form of @), (22) and (27), in accuracy coincide with
(28) for consistently taken q =1, 2, 3.

To deal with the sums of return degrees of natural numbers, the technique of calculation should be changed a
little.

So, if for finding of the sum of positive degreafsnatural numbers, ), we decomposed it in a row onree

tain integrals from sedate functions’ (@ =g, - 1,..0;a2 0), in a return case, i.e. when finding the sum of a

look
n

a Tk

we meet, as a rule, decomposition of other sort, namely, with decomposition in a row Fourier of some function
Q (xX)which generally is piecewise and smooth.

It is considered that it is defined on any sengenf?, ?], where can have final number of points of a gap,
maxima and minima, and absolutely integrated on this segment (it is a question of decompositio) iaf those
points of a segment where it has final derivatives).

Therefore, this "case" can be considered in a training course of the analysis after Fourier's ranks.

, f(k,q)=k", (29)
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¢ dzdzis s ON ' H 2O G O s Odzcstedlsds Jodp dzdy j dedese s toj ©F ded v 1

ydq, shdse Oddz 2 &O ftjHimisOs dzj dzdd vyj dzj o 7 withadzSiufdi 2y dd d2f Irtad
o dHOBMSqdzOd d' & fEjHJCOLO®R]. JtjHMisOody dzdv § kbt d
hjdedw 3 f sdzd detscBtse 1 jtodzh Isj 2 dz@. stdif: ¢ lsj tedzOv 1] Odzcfla- Oy d v
&jdz' dz & d ojSltstedy & or ydmdz dzd 2 .

Sdz¢ yJ o' QY thdafsdetsds™ 1 jtedeh Isj 2 deO, Odzestdlsds sflsdddL oydd,

ltesjCldtetso Odedj (WWjShkdoda n bjmddujmMSdn EfsttsRMmiss,
kjd desfylsd lstejBksls sflsdidLOydd 20t0OCIs] tod fnlofued dd dis@stdzasds joltds
o ftoskdottejydj Htkze M Htekzetsd, vyt fttdotsHdl ¢ Bdij tjC
BILOY]sdzdzts 2 O OMPUBRERSESCtedlsjted Od des?2 GlsddBdL Oydd. wskhjfr
SO¢BEB SHO LOHOY [1].

] HOB®BXBI] ftojHEZOCO MY Odkestedld tjh jddw LOHOY] ddz
2O ftojHMisOodzjdzdd vyjdzjornm WkdSyd2 d WeEdSyd?2 &GodEy dd?
Gz Od d2 B fjHJCOOB]. Sisd ftej HilsOolSdaydtdd Wis Y tasafifilstecksclj g  AOS
Jjtedzh sj2dz0 ([11) [2].

J11 ootHwWIlMw fdjHE: " dE b6 deOLEIE. o dis @ fij d3tS Istae di ds o Bz fiplss'f
disj s s odH orf k¢ dztsas jsto iaiap@sdnfc Ooziizf '€ QzO B3 Bdzs e 56 o Odgdzd $ O
btste! LOAPAd2 dL Y OCkttts MisO L lsZO@d) Lkl jj 158 vd Lo jdfglEsds e s © dzO [ C
sy jddj ojthddz d ©OL & tedsmis! fshisteOdaMiso © Gt Hj dw e Isfy
Bscelkzls Brils! ftojHMsOodzjdr o' fkCdr &3 StSBBJAZOYdWY B jet o jts

P=a At & A+ € By Au. (1)

1HiM! fejHfsdzOc0jishmvY P kg 5t tc &8 ¥y, & fd @\ L, O HisOz{ ¢ Cigs 5 d di3d
teHd dZOBR&EI 3R),st ¥WWdyekpdzlf ¢ dzs?2 CtsdkBddzOyYdd (1) daj slsted yOlk
JHddd Yy .

{ Mdzd Hdzv B ZOMimd Igts L @EPdAs dzOdrts 6 O His2 dzj o] terp-dzs?2  dz

hjddi o sdzddsdo 1 jd" S dgodzldsgdf didze Y e dz" Is N2dslz@iz fisls] if tigr ek ) O
(kpko, &ky) BftcjH] dZdd OC

BM(X) = NI ok aolky!  @fwiky!, kit kot € 4y = N, G HXjls 5 Yk O )

] WHj] MdzyOje BkHj B fcE&eOks R MW v tf tf Hstddf dakdgPo Q2 ) {
Bz dz' Isd d depki, Ség) , ( Bddes B Odz' dz 2 bNK)s &Y tod ¥ g izzls s v b NWKIS t& Bz dzts 2
Nkl kol € kD), © MEmEGEHeAjsMsokzjls oL ayorlfdagy. Mmisj § j dzaj 2

[BtsBN j dad j o Jtfj tockz) detj(B @O j N rolztfy dzj f to j to© o dzts AX), ¥ bBAESHYjddY dzOL * o
Y sted3Odzr gk Mk 33k

i) =Fxgx NDKf & 3)
1HifM MeziBdtetse Odedj o H | Isw 1 ksls O] dels;+ kxtlisiskyy <A, w o3 dztRlz dz! Is
X1 Is 5 URAS i d iz iz 0 I, K) .
RMOBHMBGOW LOHOYO KRizsetsStedlsjtedOd dats?2 SlkdBdL Oydd d &g 4
min(F(P)), 4)

g(P)=0,1=1,2,...L.

El 0% Oltdtsp tc O9 dufis.ol tod 2 dsit.gzd Eakharov V.V., Kravtsov A.M., Priymenko S.A., 2014
38



ISSN23084804.Scienceandworld.2 01 4 . ). Vol.2 ( 6

1 H d B{P)=(Fu(P), Fo(P),.... Fn(P)) 0 § S Istste  yj dzj eOQRP) W tizalz€ QiR B § Iz y&no
Bjtedes s 9 BER] EEMECOdhs s teOded Yj dedv B " dzsis @ By dztf DU QB
ssySts?2 dzj Stststetsets tseteOded ygj.dedetscts of f 2C dztsats dsdetsy j s O

ltejHMlsOoaddz Misslsdash jdzedw o (4) Ndn| SksdrRdizsds 2 W ¥ tsdpsis 2
g(P)BzH ] d&3 dzO) HBBo dzf ted J dzi 8 52 YOMIsAN, 5 Baimbat ded L gtz daff 18 tc v
s CBlIststetsets dzj yOIls o ddzsjteoOdzj B®Is 0 HEB 1, O O OW YoM

x abN, k)& =1,1=1,2,..L (5)

| SteBOd des F (M) BRBEdE ¢zOL ' o 0k!  d& 1 todNewhiydgtad jj (180 ufj i
Wqydjdsse, SColstsces dj 3Ol o ddisjteoOdzy tls 0 HEs 1:

FoP)  =wbeNBK)&,1=1,2, ..., m. (6)

IOy jddw (5), (6) ®Besyds ©OMMKEOLLdaOFs tc®d ugABISDRE ik
) [3, 4] SOC dscduimMSdj orf M™OL(r69) O dddilyj * dsdzdin dif tdjce oSSy,
n O Bjtkz of Yidzdzj dzdwWp. Stedlsjtedw ) dsdij tetsd

I1sMmEsdz € tejhjdedi LOHOYd HBdds EZHtso dzjlso stew s COYH
@O Bhdsesj lstséts dBsyjls B s fsibtesj das Mzsy desj o MCOLT 8 O

(aubN, K& =1) &OKK&F= 1D&..& (&b, KF=1)=1 @)
?Utsit;ﬁ&légsds o' Oy jddd (7)., dmfsy=amnxy)tsftejH]jdjdd] ]k
xa b N, k& =1, (8)
G Hai = min(ay).

LIGOo dzj dzedd (8) Wodvjlsw NisEOFOdEddzdsjp d dista did fylssd g Nefatf' = 1§ 1O d3
l sHisBd 5 ¥ j t5BAROE g, § WldsCHje jdasts 3O dzdyts e decz’j j Wiz tezS fyte v 10 €

FYP) b ¥, K) &, 9)

G th( = min(bik).

o zxgd j o3 WIZF&)QW(IZQ) dBdzts g s jsd3 dzOL " 9 Ols! W kz dzC Wi fdzjsisltf toj H j
hdd3 SBtLOL B3

F(N)qN (P) =k b P@:ﬂ@ é ’ (10)

G Hfig = min(ay, by).
iqlsqd3'@83N(P)d3ts>|dzts syjdedls! dz0 tfdse j ROy SttOdsdsets fo ts2 f

min(c,) O F™ - (P) O maxcy).

vOCdd SBBOLBE, Ydsddydd & toj X ddhisdlse Ql®isd 2%b d&2 j I
dzts Bz L dzO Y dzd ¥ ck%ﬂzidﬁ\"ﬁ(&?&ﬁNﬂPj.dzlsG

s ydetsmls ! femistets ] dedese s ftedBdzdy j dedvw tsftejHj dzvjIsfilw tcOMmfy
{11, EeojddyteOfsdbyddds sdzj j boydstsy ftededdyjddj ¢ tjhj dd
Oz stedls BO, (s tcjoulz dg RIOMFOCtsQdodsteazy tod B dzd 3 j ded W  dzj ftoj tor o dz' 7V

st slsjteds j] BSHjdzd HdY ftojHdtsyjdddisects 9 0tcd Odes-0 {f sy
csCtedlsjtedOdz dets?2 B lsdddL Oydd f§ted ¢ sdi3shide r[udifydr dasff] e as@dfdpt
o0dz dz0 f OteOdzdzj dz' dgr 4 o' ydfdzj dad v .
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R. B3O Oalzd dH Ol IsjRdeduj MS AR dzOkS, HtsYj dzs
HjoistOs ORMsOdNS d2 coMmkHOLMmise jdedz’ 2 kdzdo jtemdlsjls dd. .

0 dzdzts s Oy of Y T dzj H 5O O dzef ¥ O AsLifeOBasSC j OIS BOIsdyj MS - ) s

v e 7 Odz0dzd L d tetse Olsf to SO ved@czeflss  Sfiadfdeddzs L dtetso Ols: , Yt ]
HO9 Ols' dgj sBrtsHdBEzEY dJdW stcdsOyd® Hedzs Hogazatzbdy g 2y Bzd ¢ ste iy
{ OLtOBBlSOdO dztseo O dBOIj BOdYj MSOY dBsHjd , f fod@sh s Crls

Hdzw Cttete] SIsdieseoCd Skttt o90dz#ls d fteddzwilsdys tojh jddd@, Ctist
wisd?2 B @l stetRodzv. | OB Bl jdunddefz § tzg &y d O OtcOded 2s, Isj ts1
1 C tsdetsdg@ € saz3OIsdyj MSdr dBjlssHtse d dtsH j dzj 2. r sfistse j tedetsmils+ e
tejLizdz sOIsse hisH j dzdtetso Odzedw . |1 RBOIsj ZOIsdyjMStsds O j CIlsj dzOL
W HO AdzSloOHOY dO0 ttedj dzlsdeseo Odzdzr » GOW OR. 1 ted$ dzOH dzts§ L dzO
2O ftod B dgj dedd tejLEzdz IsOlstse o HJjWIsjd detsfplsd BOdeStso d HEkzae

sdzt Yyjor jmEe@az@d@ndtetse Odzdzs s , ttctwOW, § tcdmH jdiz/desr 2 € sdzls

1 sHOodzws h jj Btsdz hddzlmlsets tj Odzr dg" = L OH OV, Mo w L Odzdz" =
ddzodziso 52 ddaW sted3sOydd, btejBlkjls L dOydlsjd df 7 tokilsddzdzr = o
0¢ bittjlduimcdrn, OC d 1+ SOF] ted djj dals@als’, dz' e Od- fiphg dajj HE e O dad
sfkzdvtedyyr = o dOMmistswh jj otcjdizY flocctcORR ftoece desL d totise Oded W
JHEZtE g’tetscdzBchtsisaOdzq’W d ftdzdkzt Mo di Misd @kismls:! f 4 dzj Clste
B4 Mt jrudd@\odvls j§ dz! dzlz 8 sMiskf dsmils! Hdv dhhdj Hse Olsjdzj?2 OL o

Judodudes, ybt hcftets g2 Cteke WOCktstetse, dzj tsH dats 1B dz0 y dzts
MEB2 Hjwilsjd dzsfisd, ftOCIsdyud MSd dzj o L d3tsy des dHsudjefipls 8R- i tStitsts «
Oy jdd2. (It SftjHjdvils OCkkzOd dtsMmls! t©OLKOBSISSd OBOIj O
tedw, tBifMfiuyudeOsh ject tbMjyjddd djitWW¥jiClsdeder m d o' BB 6
sktfmr 90dzs Is dzOL ts9 j d3 MB OdzOdzMmd te 59 O dffdss dtfafy 4 dgdfrydzdfm ¢ dfj f§ Szazw-
ftedBr dzd dzO L OBS dgzlsr 7 YsMmdzj Hse Olsj dzt deslsw i s jteOydR B BGJ
JIs LOHOYO tsfteiHjdzjdedWw ftsMmdzi HSo Olsj dz! desMisi 2 BHJtOyd?2, (o
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a(i, )Oj( )<L, j(Csddmhdsdd § ML) . I G EhH jfusydily sadipjc Oz ¢ d ,uls@
st LiMBE §tedUd({isddEi=)1, éﬂ.sdelsKIzcté(il,iz),(iz,i3),...,(ip,il))tsl]‘tcjHszWstls f smd

0] & dzsfls! ©fjttOyd?2 6 S bk{KtE pi Uiz 2 o Godzs st dzlg atasiL ; dzO y d
a(K)=a(i, i,)0.Q@(,, i) 1)
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Oyd2, ftwdoasHwhdn ¢ MfjCkzdvisdodts?2 ftods’ dz .

| tONZOL sy &3 MB OdZOdEMdtetse Odzde” o3, jMmdzd o dov o5 dzj dglzh j Mlse
dz' 2 ¢ tc QWls fiffgsasidsjols MB OzOdzMdtetso Odzdets sz C 2tz o Odzs Is.

1 O34 Isd a3, Kiyfstesd gj 'ndizddz’ 2 |K] sIRszte, Ists

t OMMBOtcds O B2 dsHjdzd ftedkzh O o Oy dzOVY s j dzdzsmls .

sBjMfjydeOjls hsHj dzdtetse Odzed j 1B tcOIlgizj 2ff) advds dl. dzj [ogj tefsldsddd wdz fip ol
LCsds®duj MSs2 mdmisjdr . (M SCsdsker, Sttt j khdddeo 08I
vOCd] CBddskzter ZOL T 90 ls CtodzsztcORd fdzsy dlsj dz! dets?2 5B te Ols dats
C BIsC dztsdzj dirf sztstsldes dg@undG s dzdv, d&OL " 908 s CdzlsktcOBBd tslsted yOlIs g

stdlsbkte dBsHjdd WodvjlkMw Codskisd §sdsydlsjd ds? ©bKO
L dzOC s s dgzf. | fslsdodtsd Mzzyo] cd "edwjlkhmy (sdsktsd
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E s Iz to d3OR.4j /sKurmashev |.G., 2014
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i2 LOLEROsl, d MdmisjBO fteditsHdls o SftjHjdjddgsj Mnsf
OLOlsjdzj?2, Iss HOdzdzOW MmMdMlsj BO EMlsts2 ydoe O.
1 sMlsOdztsoa €O d tjhjdedi LOHOYd 5 MBOdzOdzldtets o O dadats

1 OHOYyk  sffoczddisdtc C ZteMse 9 Odzt Is MW stedBzdzd ez j I3 Bydzj H 25 !
=(N,E)d L OH Odzdz' UR( j), Y diinta®idzj so stew s h dn § jtoj ydMmodzj degde” &5 o h j [z
wodzw j Isfw G gm0 dx@dfifd tctso Odzdz" o3; 6 dziin dfiz @ ¢zQ dzfjdfijtettso Kslis @WEts dzO2 Is d .
sHddz ftedBr dz dg 2 CtsdElskts.

[BhOW LOHOYO Mtsmistsdls o bktsdz, ybt yktse' d&zOoakH)[DH.Mi 4 tcde

JHddz dL &iBjlssHtses tejh jdadW HOdzdes?2 LOHOYd Mo jHjdzedj L OH (
s dz®@nj ded v = .

rdzv 1t stsegts S WWdydjdals fjtcjotsHO LOM] daj dz7 dr dztse Oted
HEZzG. R IsSS@GHO LOHOYO HOdEZOW MmetHdlsmw ¢ ftjH] digeds ¢ dal
g, i), b(K) = IgUK).R L (1) bifxziblidd Is + é(i, is).

SONHB2A(,PEEPBEPsMisOadds o MsshEij s §lsisdsie sy d ifERE s@ j.d3 H dzd d
sdziKBtz HjIs ftodB " dzt dz" 3, J K ) s &ts df € dls i ig@zd B B wzif 2O s dzts )  Is §

17 20 fsMmisOo dzj dzOf fsfipl O dzOOBBGUYY,i d HtedHEzdzOdz OdetstedIsc
ftedB " dz' dz" 2 Ctsdeskzte, ddzd dzj ls.
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zd des i3 Odz' dzOW L OHOYO. o VyYj dzr s ts1deq deg Mz ity to & isdizs iz BB ji€dy) IZfindz jif Hskzts

j oz
¢

f(x)=maxd & b0, j) &; 2)
i=1 j=1
n
axij =1, i=12 ,n, (3)
j=1
n
axij =1, j:1,2 , n, 4)
i=1
Xij 2O, i,j:1,2 , N. (5)

) OHOU@)i(12A95 L OH OYO & dzOL dz@ UG idd of GO dz's dately s dZg clalets o S ts (€
XO=(x,2 ,x0,2 ,x%,2 ,x2 )1 sts2 L OHOUd tsOo d& tst0te jHdiddzvlj.ls  dg) S lastistds to ts j

{K,K,2 K} §sfOwdsts dzjh gy Mg € @ls Gslo] .o {cCagOMlEhls 28 Y0 s, ylsts
(,)fted ZOHdzj Y dls SHdsBE L {dn GRudd&z@isd % s B ©ON dzb g3le " df dz01 &

rdzv tojh jdedw HOdzdets?2 L OHOYd HSC OL Oddds s idts tafj difOte jsisdzisiz fij diz
sftejHjdzjddY ftedB’ d d 7 SCtdadsbktetse (ftedosHdlsMY WistedBzddtete

vitte] BOKIsTsdBOd dr 2 bk dse §75), 4K, KsRis K} Oss@my j hHded s G ts
kktetso, GftwjH] d | d e HO:S st d

Nf®) O o0;

2) d&zg@f) = O, CissO&B®@ENJ o590 Odz;

3) . FOUH0 sts nslkw Br Ky d zKdv o & idsuctsPtod B T dz dzf ds.

[ 5COL Ols j S fipdhsiets € s o3 ts ol ezl OFR ,n; X, =0,0, j,wodvjkhv Hsfkfls
pjChsetsd iL(EHOYUWAR)GIGS 1 n & = 0. & GoBzhdr MdO f j 6] d3j
X, Mdzj Hizjls

fOO)=b(Ky) + ...+ b(K) (6)

ltejH sdzsy d o,  yls b/ {I dzv ) <tDIsistfipsity sH Bdzsy j Miso s 8 § teh d dz,
hqn ek ss Baas{KmKaZ K} sddteod) dd B @O S s da)k.te P jY Is dzd )
k) dzdzts B 3dzsy jlseo bz Ctdadsktetse B Iz H jxbls GesusA(x )il ssts 8 @sits! 1 Hets ff
sdotstej udlsxXbisfRerd BQdsds 2 o jSlstste. wdzjHe Olsj dz dats,

B(K)20, i=1, ér, @)
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RL (6), (7) MEi=0zgth(K)abis= jikde st | Bs OcpaM e Ods. |

6O)>0 st (d) MmdzjHbkjlsif{ nlsge iz Cjhf K 9 BQldssls s Kjifflse'd B 7 dz' dz" 2 € t5dzls
vittej 30 .HBC OL OdzO

]l MmMetsbes jkMmMisadd M ittt B2 &y ds ftejHjddls:, tojh oOw
dzj pfndzd dzjls, Ists 3" dORtsHdE o Th) kzESESOIs jB ' to jtHjdddd W to.d@H Qla)
ZMisOdzOo dzd 9 Oj o5, yYlsts JedB" dz/ dg' = Ctsdalskztese dzjls, It €wLOW M-
dzr § SCodalskter (daj ofpj), Its ctcO¥ dzi MB OzOdzdtcso Odz.

1 OHOfU®] Hsj dzj dzd v L OBS dgzlsts?2 fsMdzj His9 Olsj dz! detsfisd s j Oy
MojHjdO ¢ LOHOYJ B dz2OL dz0yj dzdwn, CBlsBLLOW WwWoadzw jIsMY -L OH O
hjdzO LO ftedj dBdcdzi sy otej dBY d2O CsBfZ s Isjted ftod BB "sSd3 ydmn

1l yOofmlsdesmisd, dz0@ tMdetso j ftoj Hdztsy j dedets?2 BEtsH j dzd Bty dets
yJdzr s dMmCdzt yj dedvw otsL sy desmisd f sdzzyj dedw M JiSCEdvisde das?2

rdzv ftetsHtsdyy j dedw dMMmdz Hse Odzdw o HOdzdets? tsB dzQPERD dpf ts te A3z
9dMOBBd (HAZddZ2OBd) HEZGE SCodskzteO M BROCMHd BOd dzf 5 Memlswded &3 L dzO

[ O] BOIsdyd MEOv fMmMisOdsaC O LOHOYd ©® o9dH] L OH O

F OHdd3 sftejHjdzjded] MBOZOdMdtcse Odzdzsc s OEF@EO OB OSc OK
fs5 LOHOdds®RBE MdzOBts MewL dsdik ftsHewOWE [ 4] . 1 tco] Hdis@aRz 2
Mdtecse OdzdzsMmisd Cktomse o9 0Odkls d Msec dzOMse Odzdesisd § ¢ OENBIEj dzj 2

JfteiH]jlzpdedze] 2 GBe@NEPY i H dzd EY)BRZJdzBiLz’'co O sfqw MB OZOdZMd tets o ©
zt BsEts Ctdzlskztc® o ttecteOW | tcOo dz0 dakz dzs .

Vise j oy H jldxfdgdzr 12. StcteOW Ifj) H zddOdgds Mz dnB O dzO dzfd te 59 O dzdz" 3,
fMih jimisekzjls kOS2, &P USB0xXT X =1, ]).

[ 8C0OL OIsj dz' s 5.

1) 1 @8Mmise OdzOdzM d tetso Odzdz" 2 XfsOexed(F, 1). vl swoatD)y difs ¢ dzO M dasi s t6j H
x =134, D)7 1(i, 1) =1, 1) + I, 1) =I(, )).

2) 1RBBIG))=XTX uvtscHO fHedsf{dzo sdz! detse s S BdElsztc O

K = ((in, i2, (2 i3 , €ne, Im)( (m 1) ©Oo0 8O = I(iy, i) + € + I(im i) =
=(X, - %, ) +(X, - %,)+2 +(%, - % _)=0.

vlse jteyHjdzd] HBSOL Odzts

1M (N,F)istcc o @ j )" d da@ @gifn dzd dzO (injklch. 1@sfidsds L OH Oyk f tsfls
B OdzOdz d te s 0 O Bzt B, FselE s O ©® j ¢ sH, f HH@Cte OWldzts B ¥ H dzd de' Yy s dp
COC sy dets d3j dz' b j (s jdzd ipBdedsfp!j Isthls o ezt gn HE@ G C B lisjctedfcOW G Is d
ftod B3Hdeddglzds MEzdsds™ C o OHteOLtso tslsC dzisdzj ded 2 :

min & (1G,)- ha, ). ®)
(i, F
46 dzOfMdets klse jteyHjded® 1 L OHAEUGO YdBd) WiadsHyldsdipw € L OHOYJ
fO6 2 %)= &G i)-ha ), (©)
@i, F

cHXi=09 fttOoats?2 YOfilsd tOo jdzlsoa © ( 9)
Vise j o) Rjudfdnils § &30 dzd dzj 2 dzr = [kt Oo dzj dzd 2

BY o =22 n, (10)

dasj jls juddemise j dedzs) tjn jdedj, Stttk 2o jshy 5syCs?
[ 5C 0L Olsj ol sy O drj fH BS@EEd, syl s ZOW Wk ydy. [ 6§ kik
x=(x,2, %), x=(x2,2 , %), 0<a<1l, o fmddv kv 0o dmko s

flaxt +(@1- a)x?)=af (<) +(1- a) f (x?). (12)

106 Isdd3, uybts d#BOwW WEdSydw Hebkrnr fjtj i3j dedzr n ofs-fqkz 334
p0ls! ®BHhGE dqL §jtojdidd 7, kbt YezdStydw BkHjlk BOoEdiglss Of £a
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fdzy nFK&S, il J,, dHjhdetsy jmlsats o jteh ddhe] wEdie@drjs f o jth ddis?
dMAtHWH j2 HEEt2. 16Mitd ¢k xsax oddapkisa, il(4,1%1s 4 j g dsdizdz( ¢
fswowlsiw Mistesets of § ¢ d,jl Xk deoiij ghzts § J 315 ot dzelzi B" d dz, Go v L Oy
Bd dL  GdmEtmeeal dd ddd dhisHwh dad HEzouwd. il U5 bogE-CPs (S
G dzOBts Mow L drr 2, Ikkb=X. qGisE j L @M lsas’ § 26 dzOw % Iz dzC yd v .
Az dzS @ teOded W HEX) ML zj § o) 67 0 dzO. wdzj Hise Olsj dz dgs, § Y
Cstes?2 LXURI'. vodi GOEEcEEs o' §f 26 dzof i Jz dz§ myd ezl ls ds jsdzdzOW s 5 Y S
ANz dzS Y W jtej daydiekzj 30 ot o MRY. 58 kO KBGO BMzDE i @ - ( 5 d&zO
jlsmw tejh jdadj 3 MdMmisj g dzddzj 2dzr 7 EtOodzjdzd?2 (10)). RLoOJME
9" fsdzdew § Isfpw  dzj 6t Qo | dzfnls e 5

(grad f (), 2 - %) ¢ £(x3)- £(xt) (12)

fed daoxd R EN R™. [ Nddsoydseoeyad f (3500 st du (12)

f(X)CF(X?), It XjifisisyS O df.dzdidgietdsisidizts j H d dzils o j dzdzOw  fiyls @y d 15 dzO te
fMlso jdadets ] tjh jdedj MdMmisjds (10). veajteyxHjded] 2 HEBSC OL Odets.

t Ofmdisslstedds StdStejlsdy 2 ftoddjte § sMmistetsj dzdhy  fif BeQ deidndsi®e tels
s Bz dz0 tedfy. 1.

cA'o o

tdm. 1
1 ®Odz" Hd&zddzr HMEkEe o BcteOW

h(2, 1) =i 1,5;h(1, 4) = 2,4h(1, 5) = 1;h(2,3) =11,6;h(4, 3) =1 2,8;h(3, 5) = 1,2.

UBGHO
f(X21X31X4’X5) =(' X2+115)2+(X4' 2’4)2+(X5' 1)2+(X3' X, +:L6)2+

+(X3' X4+218)2+(X5' X3 - l2)2-

BT 4y, - 2%, - 62

KX,
BE o +6x, - 2x, - 2% +112;
I )
ME _ oy +ax,-104;
KX,
pf _
— =-2X, +4%x, - 44.
M
tihnovw  fdmlsjdgz  (17) H dzw HOGdsE s  ftod dsj 6O, f

x° =2, %8, x2, x%) =(1,433 - 0,233 2,483 0,983 .
HsC Omds ko j ey jsday 1] dzs | Bls Bl ,])on diyadd dzOudidiE] to ts 0 @ dzdzts d5 ¢

fsflstets dedzts d3  ftisH ol WGzt debfocd) wx, - xJ =0- 1,433=-1,433; I(1, 4) =2,483;
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I(1,5)=0,983; 1(2, 3) =- 1,666; |(4,3) =-2,716: 1(3,5)=1216. u tc Ol flzd)em@* L dzO itz ¥ o5

By des oadH s, distsj o ¢ B Oz Rd hls 9SO OL @Exjndzd Azj L 2Oy d s j dz' dzts 2
ltedo jHj B dgj Sslstster j ftoddztsy j dadw .
1) 1 ifdsfidzs o d H\Kig ) oSOl fils ; 9 j@ ds® ks'ls dats b j dzdi h(i§]) = lo gk 1§)j

Hi B¢t O8] thh d dzf) i3e dzd dzohielj) i) =€ D v qvificgdi « s SlC ke Clqdt:
Cktemr , ftcd Ctslstster n dzaj Mikh jmMseakjls ydSdduyjmédrs §sfdzj Hiso C
fsdzzyj dede My JjSCkzdzvis[glodes?2 ftodB " dzd . [17],

2) 1amdmdts §COLOjdj2 COoujfmise O dafis]jkissstedsy jHifistmc)odzrc
B O ftedstedlsjlsdptfiglsdsilsifias? Quzdls j iy § s Oy @iz RBsckzls fdo-j Ho Ot
o Ols! mw, ¢ fwddjtkz, . « £aGdi bt dzainl) @@Gks s\idgd rRdaOUl o 6L ded ¢
dzi sBrsHdd@3sMis! f§ sMistetsj dzgd™¥ M OdzOdMdJtctso Odedelsec s Bt OW O i ls

I MtsB j dedes st 8 dBdese S s5di3f sdzj dzlsdz" = L OHOY wWeodzw jIsipw Ists,
BB j dzd MdMisj & ©OL ddyd' § Mydod d" j,  CosdsBdui mMcédy, ¢t
B JIs dqijls: MisOlsdmisdyd Mckzr BOLEZ, YOMiIs: dzgj Jd3FEBQPu YOMmIis
flse j dzgdats. & GYodshi s tojh j dad v ts ks ¢ s fs dgif Is dzj dzls dgn J dzy O¥ O g O Bo
Elstsydzj dzgd d BsHj dzd By des MY stddtetse Ols: S tsdzdyj Mise j dzdz’ 2 te
Z02Isd tOL&dyd j o0OttdOdidsT otLHj2flsoadw d&O dLEZYOj B2y fdMls

] tejLbd @Oy Odzgthu j dz@® hdesej oLojh j dzdesets Secte@FO f o
ydls' IsjdzHjdzeyd® dL d3jdzj dedy sCOLOjdzj?2 ot otojdgjded. uvOCdd
ftoscdzsL ietso Ols! ©OLodlsdj HBotd dgs Maztsy des?2 MmdMlsj o3 .

[ Ol j BOIdUj MS OV ®tigH jozf s fiddOn@p2d o Odzs s H oo toj dBj dedzts
Emizseodw, otLddSOshdj Hted fHftetso jHjdedd G jteOyd?2 i o Odzs Ists?
MBOkOENdttss Odzdzts s CteMO® o9 Odztls. [BHjd ftojH szOBPHls o tsL
Nddgji, ubt ftLotdwjls &jdvls! bhdasesdw d §O0Odkjlste’ ftod tcO
o0dzs Isdese s tor dzl tso .

#l R[S JRu[tUULL 3

1. skted@O) PaPyP®. 5. MB OzOdzM d te s p O datlzfs M Is dad) ¢ jzidedtsio © bo A 9.

2. shzjaRO 1ROHIOYO 5 Codzkkzt GO Md @ dlsdzT jfHunsEsfdAsiifs=fadic .
2001 f). 2 3.

3. skttkOfjoaOHPYj. sflsddi30d dzts?2 € ts5,tedg@ 16 Jstf E®ar'S d 3L Nk iclndz® tc b 1Odis
crdfmwisddy sdj Mmize j tojsdedftyc t5f of QLsGrHfy IS @f@is tc tefeifxo edafslsi S ErPO0Lu 5 4 L ,

4. skttdiOh jo, RrR. 1., Jivdzdohicsddyi, MpOGEEEEGp Otedztcts icc !
f5HCICIOMEZStedzd ¢ dOEydz & StkH ol @Oz disasdas® ts ddeiiAdgicaegal ¢ d fMdzj H &
Ofmistes¥ dL dS-G@OH | &E dQiSMIY A OFODOEBs HCiMB1 dsdsYBteY 2004 .

[ Ols | tf{tOs b § 820 QT 44.

MATHEMATICAL MODEL OF BALANCE OF EXCHANGE RATES

I.G. Kurmashev, Candidate of Engineeringciences, Associate Professor
North Kazakhstan state university named after M. Kozyb#@yetropavlovsk Kazakhstan

Abstract The research objective consists in developing mathematical methods and models, allowing to analyze
operations on exchange be®vecurrencies, forecast, define speculative courses, give necessary informatiori-for dec
sionrmaking for regulated banks for quotation price adjustment. The new mathematical model, which helps to receive
necessary information for exchangee adjustment ah decisioamaking that can be useful for business planning
events of regulated banks, is developed. The system of the decision theory, the theory of graphs, theory of economic and
mathematical methods and models is used in the work. The reliability d#6rissproved by repeatability of results of
modeling. In mathematical aspect, the scientific value consists in statement and solution of a number of new problems
on the oriented columns. The applied value is based on the orientation of researchesaatiapif results in activity
of banks and other financial institutions.

Keywords balance, oriented graph, profitable contour, mathematical model.
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L) Mbddj ydzcsets L Olsdjddw [5, 6]. Clts dBOMMdse -GAde dats-fflstdziAsy
eOLARO[ 7] . lwdujds L O dzOyOdzs fMizlstsS fteddd BOjlsmw 5 y. kO
9j2o@p@GdzdL O  SCEOL.OOsHzEEY @Y, HJROBdS O Mddsy ydetse s L Ols &y
Vistsyde dzdi BOSC Md Bzek®S L Odubdezd L wOMY o Hj dzj ded™ JMA BH
MOBO HJddlshw dzO0 Isted YOMmisHl @@ H Y dzB§ tc p @ip@Yis WA C ;i tlfiPdzts
Yomls! L O3 dd®@mM® 220ftcy@MOHE Dftjdv; L04] mOfn@dp 100 kgt
24 YyOmMO 10 Oftjdv 2005 EHO. Jlted {Ilstsdg sntsyHjdedj Of otsd A
o jtoh jidgd j SH ddd fojtdgidsj dzd . v OC ] klstsyds dzdj f =Qde@deffidzts o ' ff 5 dzdk
Il si sz o OB ddyj 1 td®dfuddazd ds@ jcsid) v da@s jOFAYJisj &zv 2005 ¢

v OB dzd
vyofmtse i ftedtoh j &ZPuy ddsy @A fipddslz d3j f teatfdzj ydats G 15
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RL HOdzdz' = OB dzd yr 1 odHdes, ybtt &GOS Bzd-O4 BB azsHIs i t
5Bt OTRY@ROB dz¢ HOj Isfw  dz0 YOGl f0s8.%Qj4 . 2BD 5| i) GPls@s8 204 . 2005 .
s &3, Ut dkydts fjtejrtsHdls! dgO dddkzlsdy § d HOYJ MmjClkdendg

Ef OL k@S d tmazurkin P.M., 2014
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CteOW ¢ fwWisdydzj dedese s kZteOodgj c sMsOLSd thdj osHjdd (1)

tdf. dDBICH yOMte " - -tef@y i@z & sfote O dzs® WM d Bz B
1 jlo@i@®dzdl z0yOdzj §cO@PEdL o 2p dzhls, O L OLj &3 By ds

s cwezffdtesetj MsMisOeadves hdn (5 HESY Sdzdzj ded ¥ ff dgte raf3j diaff d3( ¥ s

Bk dzz Ofd ddsj Is to GngdaEEOEzCe j 2 dzo | Is

Iy =Acospt/p - ag), A =at™exp(-a5t™), p=ag + agt™,

GHATO®RYf dzdlskzH O

ydqd
¢

1 ted

d, odz

pj2odjlsr)

LIstsdg SO HOW

LOodMmddshisd s

(2)

fMtshlsOo dv s h dj
©OCkOdksd f mfhidd. cokf ]

1t kZtcOo dzj dad ® By dzts

( § tsdztship! d cosxXg H mptifismdalz if Iy @& d (St
o sdzdzso OV W Ed2C ydw
L dzOyj dzq 2
w g ozw & lsfr]W

Ctsdzj B Oded W
R R

(2)

s dzdzj ydets G ts

)

| dz0d B & d

HOIs!Iste OYdER W Owsdids (Iske@sm dz. d3sH)]
(1).

OB d&zd yo 2

CoiBfOCIsdzj j 5 MLOoadzjdeds M LOTdM! ¥ Wsttdgzd odHO
U
] OOMR ste’ -ipdjcRde@idi A0 O izd ¥ G ot j BY ROS d &3z BO s dzdzj Y dzfs ¢

- bR zdlskzH O € tsdzj B Odz | sdzzy § tenfasdic S dzj B Od 5 54 ¥
' ay ay,; ay 3y a ag ay, ay okt
1 11333009 0 0 0 0 0 0 0

2 13,72924 1 0 0 0 0 0 0

3 -1259,6144 0 0,049053 1 13,83259 | -0,059446 1,08961 | -0,85630 | 0,7828
4 4,28216€39 26,52258 0,0063403 1,67090 2,18104 0 0 -1,50517

5 -302,03608 0,22076 0 0 -7,67903 9,05505 0,058383 | 5,20128

6 3,86314€31 | 34,08604 2,20444 0,84630 | 3,73006 | -0,00328% 1,61982 | -1,95506 | 0,4726
7 -8,74738€34 | 32,81691 0,0079310 2,51577 1,51901 0 0 2,65569 | 0,6659
8 1,42929e7 18,19705 22,01161 0,36233 0,99902 0 0 4,44967 | 0,6435
9 1,32567€34 | 58,26585 5,23420 0,98243 | 3,04099 | -0,00022450| 2,82283 | -3,78323 | 0,4643
10 -865,8168 1,06258 0,56199 1 1,28514 | 0,00064673 1 0,79634 | 0,4184
11 -573,28421 0 0,63841 0,41520 | 3,64377 0 0 -0,24103 | 0,4455
12 | -4.65401el0 | 11,23363 0,35730 0,99697 | 1,19696 | -0,00016496| 1,41460 1,08029 | 0,9127
13 | 2,98327e47 0 -107,43365 | 0,010385| 349,00566| -193,22461 | 0,14033 | -4,29161| 0,4344
14 104,15864 0 0,037472 1 48,50412 | -41,16487 | 0,0070359| 1,47342 | 0,5063
15 | -3,25278e23 | 23,61502 0,81715 0,99021 1,62946 | -9,17393e5 1,68839 1,40333 | 0,6589
16 62,44374 0 0,0028435 1 -8,97977 10,90773 | 0,0093947| 1,03514 | 0,842

17 -68,57674 0 0,27829 0,73409 | 1,05863 | 0,00016399| 1,59071 0,59458 | 0,4282
18 -20,58619 0 0,022570 1 3,48308 | -0,00037789| 1,87134 2,18866 | 0,3706
19 -7,98009 0 -0,00023501 | 2,20715 9,82221 | -7,63811e5 2,38814 1,66382 | 0,3731
20 26,24009 0 0,0068529 1 2,09913 0 0 0,028264| 0,7347
21 -10,00103 0 0,022938 1 33,52913 | -26,67836 | 0,017503 | -0,36568 | 0,3039
22 -26,01035 0 0,054331 1 1,79634 0 0 -1,10221 | 0,5908
23 | 6,67876e66 | 103,11502 8,52606 1 1,38420 | -0,0022808 | 0,65951 0,75412 | 0,4990
24 | 2,74336e71 | 87,92509 4,90057 1,00060 | 9,48674 -0,31720 1,00032 | -0,59520| 0,5295
25 0,098788 1,79033 0,78393 0,26273 | 4,51779 | -0,00037226| 1,99798 | -0,94794 | 0,4678
26 | 1,15779e28 25,86716 0,55295 1,07706 3,90953 -0,0010704 | 1,87657 | -2,92631| 0,4325
27 | -1,44870€134 | 149,20097 14,32175 0,76204 | 0,99180 | 0,00011703| 1,02648 5,12723 | 0,6884
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[SdyOddj IsOB dzd

- O Bf zdlskH O C 5dzj B Odaq I Sdkfjedsn_q MHodG | ¢giy
[ &y &, Ay 8y a5 A &y T Cot
28 | -1,07833 | 32,64233| 19,39782 | 0,58586 | 4,41090 | 01,16470 | 0,40275 | -4,78952| 0,6549
29 | -12,87197 0 0,30007 1 1,57834 | 0,0028330 1 0,31851 | 0,5922
30 | -4,99870 | 3,50384 0,30459 1 378,33822] 45,88409 | 1,18553 | -1,54383 | 0,2872
31| 0,6®871 0 -0,00016691 | 2,46226 | 6,14506 | 0,14876 | 0,40910 | 0,25171 | 0,5165

32 | 3,58032e63 | 66,38342 2,62150 1,01204 | 0,29314 0,015042 1,00853 | 1,41738 | 0,7478
33 | 7,80936€30 | 38,52439 2,53160 0,98277 | 5,59822 -0,16934 1,00288 | -3,91090 | 0,4848
34 1,22959 2,87250 0,70635 0,98265 | 1,05550 | -5,73570e5 | 2,09442 | 0,46215 | 0,4518

35 1,51420 0 0,058732 1,08917 | 3,10765 0,11416 0,76386 | 1,37841 | 0,3948
36 3,93341e8 | 15,15572 32,65724 0,23143 | 3,58160 -0,017562 1,06359 | -4,98166 | 0,4336
37 0,71229 0 0,00089319 1 1,87189 -0,049865 | 0,48783 | -1,30650 | 0,6023
38 | -173,41688 0 5,63491 0,023341| 10,24184| 0,00014008| 2,73720 | -1,57154| 0,4109

39 0,020128 1,95231 0,36636 0,66583 | 1,21147 | 0,00072363| 1,64802 | -1,08801| 0,4914
40 | 1,85929¢7 5,00529 0,00071863 | 2,30929 | 9,03239 -3,11418 0,15061 | -3,76247| 0,6427
41 0,36223 0 0,015391 1 2,22934 | 0,00025201 1 1,58733 | 0,5055
42 -0,063821 2,32362 0,56953 0,82918 | 1,12133 0,12263 0,48755 | 4,66996 | 0,3255
43 | 3,53781e10 | 10,85747 0,67850 0,92889 | 0,82519 | 0,00049994| 1,68542 | -1,24741| 0,8041
44 | -1,52217€9 5,27573 0,0014550 | 1,02667 | 1,19080 0 0 1,21418 | 0,7869

AcOClOd dzf 2 OdOdzdp sz AP s B Zdz! Mss wWOHJSOSC Isd o dzs
1,=300fif. filsdz HdY W©LOClOod ds? cffdese0dItbllftejHr Hizhj
1kdzj ots?2 kttse jdo BhHBKEzcOizPUE] BOE MU GO r 7 oM@ "OHAR] 2
®Pul1 4034 dL HOdd R OB ddyU,=UT> Iy 1d0platisdfB. dz0 300, Is. j.
15 tojL zdz s COsd@BzPpLi@ ofizj IsH Odzdz" 7 sOBdZdYy"™ 2 orfdh pds tslsC
dzwesh j2 ©Bh jRBdsHIzd ¢bkzyjlbtsd dizdvw (Bl dsdjtc fftojotcOh Of|

vOBdZdyo 3
IMlsOlSd Ysmdzi COYHBR MtsMlsOadveh j2 I fMmMisOadveshddi &

t O | |Gal, "H t O | |G, "H t O | |G, "H t O | |6, I
0 14034 11 240.8 22 26.2 33 2.00
1 2219.4 12 182.1 23 25.6 34 1.85
2 2330.3 13 146.4 24 19.3 35 1.73
3 1581.1 14 102.5 25 15.0 36 1.29
4 1574.0 15 63.8 26 15.0 37 1.30
5 1553.2 16 63.5 27 11.0 38 1.21
6 1055.5 17 55.6 28 6.54 39 0.93
7 637.0 18 49.9 29 7.86 40 0.74
8 637.0 19 31.4 30 7.43 41 0.74
9 509.6 20 29.7 31 3.43 42 0.46
10 474.6 21 28.0 32 3.11 43 0.29

1 sfdzj dujdadsdWdeoydd B' dzO §sdzzyj dzO@ W stedzz® (df. 2)

|&ma =16333904exp(- 2,08048R) - AcospR/ p +1,29249) , @)
A=8397,012ex0(- 0,33912R) , p = 951595+ 0,059570R 7414,

[MsOlSd dO ttdhmikzdSj 2 ¢ OLllo Gy, Beylddss o Nfjtc jtoHjpod@ otds@
dzdj OtcOdBBjsteso dBsHj dzj 2 o j20dzj Istso.

[ Odzj | WsHjdzd ©OMisdkOcOs sy ft ©OdksOd MisCs dy .

AtcOC s Odz BOC Md i3z &3O Mts dzdeiswdesia s (L1OQ Is dg S @fAsjCOaz adz' | Bzvs (Sl
ljteoar 2 kRteseo jdz 5 Wistedszdzj (1)U, %4 (dafddey.? diS)e.t5 Istcj dzH O B kZH j

UBGHO ftsdzZEyojmw Mmddyjdedj M 46,8 Hs 7,4 o 6,3 tOLO
Otd¥W &3j s REMN Yz bz (dzj 2 dzz sSR=MPI H jodf ts dfdzj By des feddzvls! L O 7 OtsC
Misdzdzj ydesets L Olsdgj ded v § 5 wif Qi@ flsd ddisf zdz Mse Odz' W O
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oL Bzh j dzd W R845.t6 Odzc O R
[Odzj j Cbffr WwOCkOd dF 2 bktsodsy? ftddvils' bkfdseds (+

S =551.86237080
r=0.96745183
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btejdgh d §jteoOW odzdzO oL dzhsmMsOBSd f§tshdj o&sHjdd (2)
tdfm. 2. L©LOWdSd ©OdEso e ©OMY 6] Hijdf dddfdrs kOS¢ fid BOdz dar !

10 tedibdzSj 3 HOdZ cwOWdSd fefsOod s h dIlf KOEB®&HK]E)SEOC

I fj ydzjdzr@ wsHjdd dijsls St dddydjdls € 6totey dvfsidsdsid]
Bshls!: L dzOyd BO.

1 ted | ls@Ws MEfmlsOodvsh Ow ¢OC B' LOKB COjlk cwkffik,- §dkz
Bs?2 cdBjdd. Skl YOCk L dOyOjls, vyt &O k0§ &OCH] BB
dZOtcdats?2 W OL T .

1 sl btsBz ofjoL OfWspL Oder dzO h COdzj otej dgjded ujtejL IsC
pj2odjlsr. ¢ Codj ydssdsjtedsr j oj2odilr, ddijsn6]l, OGE&ZPELD B!
Cdzj ydesfmls' 1 s0fO0 ddzd yoOfmbsd ftesyd MMO. RBJ geilzlmOuj tejL ded n

h jflsOw MisilsOo dzw s h Ow fj H! BOW MsilsOo dzw e h OW
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