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Physical and mathematical sciences
ANdL dEBB8ls | BOIduiMEdj dzokzSd

uUDC 519
ON ESTIMAT ION OF THE RATE OF CONV ERGENCE OF A LINEAR ALGORITHM

P.B. Beisebay, L.K. Dyussembaeva
! Candidate of Physical and Mathematical Sciences, Associate Praféstigher Mathematic®epartment,
2Senior Teachenof Higher Mathematic®epartment
S. Seifullin Kazakh Agrd echnical University (Astana), Kazakhstan

Abstract In the given paper we consider the estimation of the convergence rate of a linear algorigotv{
ing linear stationary difference problem. This task corresponds to a linear scheme of stationary equations of free con-
vection.

Keywords:free convection, linear algorithm, linear scheme, stationary equation

To numerical study of differential profans of thermal convection, described by equationggB¥ufficient
number of worksis devoted §]. Computational algorithms which allow us to study convective flow of an
incompressible fluichre developedHowever, the mathematical basis for the appiligitof used algorithms in practice
is absent.

In the works [2], [1]iterative schemes are considered based on an approximation of the convective summands
Samarskyi formula [4] and [3]. The issues of stability and numerical implementation are investigated

Estimate of convergence rate

Theorem 1.An iterative algorithm.

F- &
t

Gr

" C
+grad, p" = Dh? % g™ + £(X), 1)

t +grad,(p™- p")=0, 2)

with homogeneous boundary conditions converge to solving linear stationary difference problem, the corresponding
problem

(&)) G+ gradp= DY %@I’q+ fC(x), 3)

divi=0. (4)
1 ..
(§D>q=“®q+g<x), ©)
C
Ulp=4|, =0. (6)

at a geometric rateyherein we have the estimate
F™ ¢gF", 0<q<l,

e, e )T

2

where F" = Cng;'Hz +l‘2Hgl’adh,0n

, €1, G5, C3 i positive constants.

E Beisebay P.B.,/ Dyjulsfgjesndacelv.al .L,. K.t |jBZBOjosO [.s., 2016
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Proof:
Introducing the notation

: 6 . d,
A=2?£- elGrg B=M,where0<e1 < andO<eg, <1,
¢ G = 2d,ee, Gr
we write relationship
1o, 8]+ (O o T+ P 6 0
in the following form
terf o, T+ |$% 5.
"B a4

Will erect both sides squared and applying the inequiitp ¢ a® +b?:

2,2 2 2 2 2
o —— Col “A t°Gr°B 12 cz‘A
t*|grad e + de H'DhT Cot °A
t°Gr’B o2 coz‘ A 2GrzB -
T T +
Bad? HD B d’ ‘Ph
2
eCA\[hA G\+}§ + ;;ZB||Dth+1||2 +HZG1+%_ ZC’ qu;
é
eact z‘Gr 2 dcit 2 acit tGr* 4o 2g
¢3 ° +1 A“D Gyl [ Ior +1 BB, T™| +&°% + %9 U
YA % de g 2 %3 Bg? ¢ ]
_Act | IGr? n+ 1 z
= QAhZ B +18&14P +[BHDT 1 +| P 9 N
Thus

e

o]

+rB\HaTn+l

tct LIGr?
AR a:B 8
Multiplying the last inequality is by an arbitrary positive numigrand added to the relation

2+21‘§l£' elGraD G2 ’
¢ % 3

where M = 3%+
¢

+ tGr(l- eZ)‘PhTm'l 2

¢E",
2q,e6,

En+l +‘

we have

E™ +(1- aM)‘ 72 “CE"

By choosinga satisfying the conditioni- aM 2 @, >0, we have

2 2
E"+a, P 5 +taa, F“Q% CE".

2
n+l
0BT

+a ngrad

9
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We rewrite, substituting the valuds " and E™*:

& va, 9G]

+£%|grad, o™ +

+tAa,

d a6, ”—I- n+L|2

+iBayo,T " ¢|B s lgrag, o e RO

40’ee HT

and we get

We use the inequalityl?’oHE;‘HH2 ¢ ’Dh

(1+anOdO)H£31+1 2 +[2ngmhpn+1 2 4dR:e é% 4Ba d eleZ H—l-n+1 (L+¢Aa,d,)?
5 1 9 2 +2(1- a)arad Ra 3§ 41‘85100’0@1@2 o} 1
R P R T
Ra
é a
. . | 1 1 |
I d h = 3 h
ntroducing the notatlorq max":\ 1T [-Aaoa’o , a, " 4[‘Ba0doelez ,:(I’ we nave
i Ra Y
G2 - Ra 4tBa,d,e e, O |2
(1+tAaqa, )2 +1 ngadh/? 1+ - Ra %‘T e
[ 2 S Ra 4Ba,d,ee. 2@
¢ qdlL+tAa,a, )2 +¢?grad + + i
adi+ 1A, ) 2" + 1% idee ra 9 ¢
Further, denoting
F = L+ tAa,a,) 2 +¢%grad, o + o %+ ¥BA:%GE, §

4a,ee6, ¢ Ra

we get
F™ ¢ gF" forany n = 0,1,2,....
Applying this inequality successively we get the inequality
0¢F"¢q"F°,

n . . . .
as 0<(q <1, follows, that the valueF ' tends to zero at a geometric rate with a denominator strictly less than one.

Whence it follows the convergence to z

and HT : H at a geometric rate. The theorem is proved.
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APPLICATION OF MATHCAD AT EXPANSION OF FUNCTIONS IN FOURIER SERIES

I.V. Ershova?l, T.A. Mineeva
1 Senior Lecturer of Mathematics Department,
2Candidate oPedagogic Sciences, Associate Professor, Head of Mathematics Department
Northern (Arctic) Federal UniversityRussia

Abstract. The article considers expansion of functions in Fourier series using MathCAD software tools. The
examples of function expansiare presented and sequence for solution of the stated problem reflected by means of
MathCAD is determined.

Keywords:MathCAD software, trigonometric series, Fourier series.
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UDC 621.3.089:539.1.074
THE USE OF BALL MODERATORS FOR NEUTRON SPECTROMETRY

SG. Fedorov,Jr. Researcher
F S UE -Russiah Scientific Research Institute of Physicad c hni cal and Radi otechnica
(Mendeleyevo), Russia

Abstract.A spectrometer with ball moderators of polyethylene was designed at FSUE "VNIIFTRI". As-a det
tor of slow neutrons there were used a Lil scintillator with natural lithium and a spherical proportional counter with a
diameter of 5 cm filled with°BF; gas. Using two different detectors can reduce systematic measurement error. Re-
sponse from the det®rs which are placed in the ball moderators, is performed by using a specially designed device.
Measurement and processing of measurements are carried out automatically using a developed programmartedl &
Restoration of the neutron spectrumiscarie out wusi ng a dev sdeagép.e dE nperroggyr adre pneanntk
the sensitivity of the detectors placed in the moderators, which is needed for neutron spectrum restoration, is calculated
using the Monte Carlo method.

Keywords:neutron spectrometer, Baer sphere.

The principle of operation of the spectrometer with moderators made of polyethylene is based on moderation
of neutrons of different energies with following registration of the moderated neutrons by detectors, which have iso-
topes with a largeross section of interaction with slow neutrons in their composition.

As such materials in the detectors, which are typically scintillation or gas, there are uséilieitftéch cross
section of interaction with thermal neutrons is 940 barng/Ryrwhich cross section of interaction with thermal neu-
trons is 3843 barns. It is expected that as the neutron energy E increases, the cross section of interaction decreases a:
1/E.

In order to reduce the sensitivity anisotropy of the detector in the modéhetanoderator is chosen in a form
of sphere [1].

The products of a reaction of decelerated neutrons, which energy is typically less than 0.4 eV, are detected by a
scintillation detector with a photomultiplier or a gas meter operating in the proportiodal mo

Pulses from the photomultiplier or the proportional counter are recorded by an amplitude analyzer. Schematic
di agram of pulse recording system used in FSUE AVNIIFT

Detector > Amplifier > ADC
| |
Power of the Power of the
e PC
detector amplifier

Fig. 1. Schematic diagram of the measuring device

Readingthe information from the detector, its entry into the PC and processing of the measurement results is
carried out usi bdlée.a Ipmrsotgrriame mtaamle dspgectra obtained for
sizes of the balls are shown in Figl2i Figure 4.

The number of interactions between slow neutrons and the detector is taken proportional to the area which is
formed by the instrument spectrum curve and the line connecting certain points of the instrument spectrum, as shown in
Figure 21 Figure 4. Thus, the pulses from gamma ray and fast neutrons are subtracted fimstruheent spectrum.

The result is normalized per unit of time.

E Fedorov S.G.A | H B .13, 2016
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Fig. 2. The spectrum of impulses from the interaction of neutrons passed to the center of moderator
with a diameter of 30 crwith a Lil scintillator, which size is 8 mm diameter, 8 mm height; for the PuBe source
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Fig. 3. The spectrum of impulses from the interaction of neutrons passed to the center of moderator
with a diameter of 30 cmwith a Lil scitillator, which size is 8 mm diameter, 8 mm height; forr#ef source
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Fig. 4. The spectrum of impulses from the interaction of neutrons passed to the center of moderator
with a diameter of 30 cmwith a proportional counter with a diameter of.Bdnm from the PuBe source

Fig. 2 shows that the contribution of the accompanying gamma radiation with energy of 4.4 MeV for the PuBe

source, which was obtained using Lil scintillator of 8x8 mm, depends on the size of the ball moderator.

Using a gas proptional counter makes it possible to reduce the influence of gamadiation when using

balls of different sizes. Furthermore, the use of a gas proportional counter together with a detector with a Lil crystal
reduces systematic error or type B uncertainty.

Restoring a neutron spectrufiiE} basing on the results which were obtained from the instrumental spectra

with the ball moderators of different diameters, is carried out by solving a system of integral equations

17
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R, = ["w,(E)-f(E)-dE, (i=12,..1) (1)

whereR; is the number of intactions of slow neutrons, which was obtained with étichall per unit of time;
wiis an energy dependence of sensitivity with each ball.

Energy dependence of sensitivity with the balls of different sizes, calculated by the Monte Carlo method, is
shownin Figure 5.

=
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\
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———a ) MW m—1)0 MM = =200 MM =« 300 MM

Fig. 5. Energy dependence of sensitivity of different balls

Solving the system of equations (1) when using the ball moderators and the Lil scintillator [3] or a proportional
counter filled with BE gas, is carried out by the method of inaxu m | i k e | $pbctéo dp r[o2g]r aimn. ¢

Solving the system of integral equationsFl(E)over t he engEQwpetidatcpr egt ameai s
ried out in iterative process as

Fie(E) = Fye_py (E) - 24 (E:f.-*"fﬁa“('af (E) " Frfemyy (E))

)

_ [wilE) t [wilE)
wherea,(E) = ( 5. ),’Zl( R, }

Normalization of the restored neutron spectrum is performed by comparing the value of kerma which was
measured by the meter with a seti@fization chambers and the kerma which was calculated from the reconstructed
spectrum.

The coefficient which is equal t o tsheetrer ati o of t hes

As it is shown in Figure 5, the curves of energy dependence of thévéigrfer some balls at neutron energies
greater than 8 MeV become close to coplanar, resulting in an increase in error when restoring the neutron spectrum.
Therefore, the moderators of large diameters or the detectors with substantial sensitivityetoehity neutrons should
be used in the spectrometer.
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THE IMPLEMENTATION OF SIMULATION MODEL OF POWER SUPPLY S YSTEM
WITH 2X25 kV AUTOTRANSFORMER ELECTRIC TRACTION NETWORK
AT DOUBLE -TRACK ELECTRIFIED RAILWAY LINE IN MATLAB/SIMULINK

V.V. Andreev, Candidate of Technical Sciences, Associate Professor
Moscow State University of Railway Engineering, Russia

Abstract.Thear t i cl e i s devoted to simulation modeling of
ing current atdoubld r ack el ectrified railway Iline in MatlLab/ Si mu
kV electric traction network for doubteack section with multiple mutual inductance coupling of conductor path within
one track and between two tracks. The article considers modeling of points for parallel connections of contact system,

| ocated in places of au tThetautlongvesorecomemendaglions onteasy coristrustionaof | a t
simulation model for Anormal o 1225 kV power supply sys
tem. The opportunities of model i ng vsgsteinare@esented witmeas- o f

cade connection of two thrgmhase transformers; with singfghase transformers and split secondary winding; with
stepup autotransformers at feeders of tracking substation.

Keywords:power supply, railways, modeling, MatLalfalink, autotransformer, electric traction network,
parallel connection points.

26



ISSN 23112158. The Way of Science. 261 8 (30).

uvrs 004.42:378

Iim

lrsartlre 1Tt [lrtsRrR [RY) ] M
A [OAR[11 B R
O]

o]
rori1am 1 R (

l (tef1¢o] 213
{1 sorfr Jluyo
L. | Bd2yOfc, S &y j 3B Z R

LOfm Y d 119kds rds@zsd s t O dzls

ALifu 1 ¢cdetEmSd?2 cofmkH OtkisfoQ digs R S)dzd ot tshipgds Is &

¢ dzdzts Is Oy dzdzO ¥ MisB®Y d Mr-igiOtgdsd frp jBtetso j oS d dzdyds = f j et dzOd
dzdzts 2 Md Mmis o34 -Ma koo .M [ Gdzde'tszv g JsB MislstezH dzad C Odz azL O (tetso §
Mwvw o BOLJ HOdzdzr 7, d, JifMmMdzd dqdaf steBOYdw ey CsbteNEOEEOY, o
w sfidmOdedj ftojHBIIsdes?2 B dZOMIsd, fJtosjSClsdteseo Odedw d toj (
B3 csmMkzHOwmise j dzdetsds kzdzd o j tefdlisj Isj .

sdzt yjor jo fggtteme@:m, ERP ¢| OdzOCIsdGOe, dvil| ¢Oraclee.

| ZOo dz' B WEkdeS ydw 3 tslsH jede@s S Had IsodzOaO IO & flsifiyls SfvitadzO Wt
H4joeBHdY 90)dO SCtdifdjSmMdoOY LOBISO GlsHj d&ZO C(OHttse Yt .t
Bslsdzr = N Ot HAzvW BOSMdBOdZ! desets dMf sdz' L so Odedw HtesW j MMd

] tosB dzj@ECzE YO Isfpw o Issd3, yYlsts JdaW stedZOydw  MmMtsistelzH dzd € C
BB dzd &3 dL dffsbzn j M OHtcse dzj oMijeEHO Motsjotej B3 dedes f sz yOj Is

[Bl jCIstsdz OQoalss@BOIsdL Oydd wodzw jlsfqw tcOB tsls0y jtfijditig] odz G BSEAGHAS t
dz' » fJjteimMtsdzOdz dz" = HOdzdzr 7 5 MbtekzHddCj, odkzyjddY oL By
ttOL tcOB SSipjStO0 Y@ Jotse jteSd dzdydz » jtemMsdzOdz dzf » HOdedz" = 9 (¢

PClszOdz detsfils! OB GIsr feigflds dflds Lo slsbly dg,ls  dlists tclzls g € B istc 0 d
Motsd HOdzdz j, CGlster | RtcOdzvIsMvy o BOLJ HOdzdz =~ .

r dzv dz0detdzij §todzdsets tBMdzj Hiso OdedW™ tsBI1 | € IstOtc D jlshisipidels
Mtse zOMdzes EftcOo dzj dzyd ME B ydedzze [ 1] :

T ColststedL Oydw o MmdMls] d3j ;

T fesmdasilsygelz’ = f j teMsdzOdz! dzf = HOdzdz' = MBIstelzH dzd € t50f3;

1 fsHOYO LOweCd 9 BlHjdz C OHtcpdzldsjpte WjL A9 ;dzj dzd d H Odzdz’ =

1T fesmdiislste d EZftcOodzjdedi JHOdzdzr 3 L OWoC ORI MslstelzH dzd

1 dzOL dzOyj ded§ tetsdzj 2 ;

T dozlsj cteOydw M dBdese s8¢ BBy sdzj dals dztsd O datizts WztB @ 15 2 dedzs ¥ H i) waff

1 8H dzdydsz &3d ¢ J emMtsdzOdz! dz" d3d H Odzdzr d&3d ¢ sded BOJ smw Mmdzj HIz®

T sBhdy MojHjddw 5 MlstelkzHddC 4§ ;

T MojuHnjdedw M d3i MO wWOBBIST ;

T MojHjddw 8 eotddmMStd Eyjlj;

1 HOdzdz" | B tetsHMmIse j dzded € OF ;

1 Hsf sdzdzd Isj dz' dgr § H Odzdz | ;

T mMojnujdedv 5 otsddmMSitd yjlsy;

1 MojdedV B BBECOL O Oded (.

vO0¢ CO¢C tw©OBGBIO kZddes jttmMdlsjlsO MtsMmMissdls o OdOdzdLj d B
zzyj dede IsjCkhj2 ddWstedsOydd t fMjBi Mo jlsMmiseaksls 3 dL dzgj dz
ded Bd :

T §sdzzyj dedj MY tcOo s U ddat stedkOydd

T fsHOYO LOveatE o BlsHjdz COHttsY .

] SLuv B'" dZ to]j OyffdaoxfoiO df teotsjoB) 6 € d dzd ydzr = § JjtefsdzOdz? dz" = H
ftojHMisOodzjdz dzO twdMmizdeS j 1.

E | tsdzy Otf jl daS jsd3ef zIn / Goncharenko O.V., Gembukh M.V., 2016
27



ISSN 23112158. The Way of Science. 261 8 (30).

Mounepartop

’ COTpyaHUK I

AsTopusauuA  j&———
K\ /

YCNEWKaR BBTOPHIALMA
—

\——

|

| AsopusaumA e

Oumbea AIVW#

( Mpocmorp AaHHBIX |

T

yenewnas wopvw
Ownbra asTopHsaLm -—
{
—l
| Mpocuorp 3aseox |
- o P 333800 K WCNOMMeNRE S~
Sasena ve wcnonmens_ .~
( NG l 393803 ve M noTReRI~__~
Mpitams &
| el ) | Vicnonsnme |
\_ enonHesno | J \y{ Npuocranosun |
\_ sojbuomm )
Mopaya 3asBoK

t d Mk des €
({ pdzd o My
flso dj sy dats lsd3j ded s
tjAsHdl o
C 23y dals 1 tsfydzj

10 tedmizdsC §

HOdazdd g jordpls Ogf Sdz' L 5o Ols | oz

OLHjdz ¢)1 OveCO dO
slsftcOo Cd

1. [ j & Oigdte odgf fedD Bftstdsts o jotgSBd dzd ydz' =  j s dzOdz' dz 7
&z d diz304j Is dzO© ¢ d
Mzso O dzgOY O O S desf S k. 1 Mzzyoj
9dey Mjdedj dL Bpezj 2By s §f MF
LOYV9CO tBfOHOjIs 9 BIsHjdz COHtS
ety a1 dpds OLo@Yj odfOd 99) BSISH j dz COHtstsO .

Be6-cepBMC NpOBEPKM JIMHHDbIX NEPCOHANbHbIX AaHHbIX
IOrOPCKMIA TOCY/JAPCTBEHHbIM YHUBEPCUTET

Obwwe ceefenna

Ceenenuna 06 obpazoBanuu
PoacTBeHHUKN

Caegemm 0 CTamxax
CBeneHns 0 BOMHCKOM Yy4eTe
Moowper1a/Harpax aeHua
Ceegenuna 06 oTnycKax

Texyule Ha3Ha4YeHua

ﬂxgblgygaﬂ TpyAoBan AeATe/IbHOCTb

3aABKa Ha MU3MEHEeHHEe AaHHbIX

3anABKa Ha U3SMEHeHue AaHHbIX

Omaden no ynpasnexui NepcoHanom (Adm.xkopn./K.513, men. 357-738, 357-743)

BbibepuTe BKA 3aABKK"
ono*

WamennTs kaburet/Tenediod v
FEMBYX Mapraputa Bnaﬁumwpoana
k.4/136 (ten.357-740)

m_gembukh@ugrasu.ru

TenedoH,Kabunet"

E-mail*

Tekct

NoATEEpHAaKWMIT JOKYMEHT (CKaH)
(Ha KaxAblit JOKYMEHT OTAENbHAR 33ABKa)

| Buibepure dhaitn | ®aiin He BuiBpa
| Ompasuts |

UcTopuna 3anaBok

Mpumeyarue: Cmamyc 0 - 3a88Ka 8 paGome; cmamyc | - 3aA8KA BbINONHEHA

tdmMzdetsS 2. AtStedsO LOwWelCd o tlsHjdz COHtt

28



ISSN 23112158. The Way of Science. 261 8 (30).

t OLtcOBtslsOdzdzr 2 fjteo dfy B fiflz HoGHKjHst®jddzdets db cAxIR{YS @EE) deQjds jdzj 2
ttOLodlsdy MjttodmMO sy dets ftoj HY sdztsy dls! HtsBOo dzj dedj H Y tsdzded

*I OdzdzOY 6 OL OB SislS O] B 5 a®dzO Ods j £ HH j 6 Oz’
f5 ddzlsj dzdzj Clsk Oz dags?2 M fMlse j dzdz®IGls 5 H

gl Ru[s JRu[l VLT 3

1. | Juts RuJ/ [ G991 2RVISte 30 Yd 5dzdzOW Isjmdesdzsedw. 1tetsyj mMmr X dL d
Tl 9JjH.-122299

2.1 0B550O flsHj kO C OHtet ol {[jNdjdf lstdudimisoz 420 : te jhif i iy Jotdetw v dir g &t . ( u O C
sBtejOdzd": 15.06.2016)

. uj®gjdtseo, w. 1. RMMizjHtoOddj 1 WWjCkdodsimlsd dBdsc s iy sdzj
90Isjdzt dgr 58 ZytejyHjddjds / . 1. wjdBBjdtse, (. 1. uvOlOtddeyjo [/
oatsHMmilse j: 3O IsfjHdad@ti s HVzsIQ | ez jdaEs 52  K281%W d o j s fidk,.. @©1L.3D33 .

[OljtedOdk smiszfdd o wjHOSYyds 25.07. 16.

WEB SERVICE FOR PERSONALLY IDENTIFIABLE INFORMATION  VALIDATION
IN THE INFORMATION SYSTEM OF HIGHER EDUCATION INSTITUTION

0.V. Goncharenko?, M.V. Gembukh?
!Postgraduate StudedtMla st er 6 s Degree Student
Yugra State University (Khantylansiysk), Russia

Abstract This article describes the web service for the validation of personally identifiable information in the
information systenof a higher education institution. This web service enables the staff to check their personal infor-
mation stored in the data base and in case that the information is incorrect advise the personnel department. The article
gives the details on the applicati@lomain, design and implementation of the system, as well as its introduction in the
Yugra State University.

Keywords:web service, Galaktika ERP, Oracle database.
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APPLICABILITY OF NEW TYPES OF DET ECTORS
FOR RADIOACTIVE WASTE CHARACTERIZATION

T.S. Maurichevat, S.N. Dolgoborodova, A.A. Gorbachev
1Candidate of Geological and Mineralogical Scienetad of Department,
2Senior Teachef Group Head of Nuclear and Radiation Safety Department
L 2Department of Physics and Engineering Protection of the Environment, Northern (Arctic) Federal University named
after M.V. Lomonosov®ii Sevmasho Production Association JSC (

Abstract Cost improvemenis noless of a pressing issue radioactive wastemanagement thamadiation
safety assurance. It can be contributed to by the development of a system for integrated control of physical and radia-
tion parameters of radioactive waste. When conducting radioactive whatacterization to ivide waste by the de-
gree of activity using gammay spectrometers, it is suggested to apply modern types of detectors based on compressed
xenon.

Keywords:radioactive wasteharacterization, gammeay spectrometers, ionising radiation detectors.
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