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SOME EFFICIENT ALGOR ITHMS FOR CALCULATIN G IN MODULAR ARITHME TIC

K.A. Abdikalikov, Doctor of Technical ScienceBrofessor, Vice Rector for Research
K. Zhubanov AktobdRegionalState University (Aktobe), Kazakhstan

Abstract The article contains basic principles of software optimization of cryptographic algorithms.uthe a

thor presented comparative analysis of aifons of modular arithmetic calculations.
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NUMERICAL METHOD OF ELECTRODYNAMICS PROB LEM SOLUTIONS
IN FINE WIRE APPROAC H

E.A. Alasheeva, N.V. Rogovéd
1.2 Associate Professor, CandidatiePhysical and Mathematical Sciences
Povolzhskiy State University of Telecommunications and Informatics (Samara), Russia

Abstract In recent years, it is interesting to use the mathematical apparatus with wavelet functions that were
opened recently, fahe solution of various applications. In the paper, we constructed a mathematical model f the a
tenna device, and presented the algorithm of the task solving with the help of wavelet analysis. The combinration of f
niteness and the orthogonality of wavdlaictions leads to the fact that the linear algebraic matrix arising in tHe Bu
nowvGalerkinmethod, are pseudo sparse i.e., being without a single zero element, they are well approximated by no
malsparsed matrices. The resulting solution is more accuratepared to the solutions obtained by other methods.
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THE MAIN MODEL OF QUANTITY THEORY OF MONEY:
HISTORY OF DEVELOPMENT AND MODERN PROBLEMS OF USING

M.F. Gumerov, Candidate of Economic Sciences, Associate Professor,
Department of Engineering and Technical Science and Service
Kazan cooperative institute (Kazan), Russia

Abstract The article is devoted to the retrospective and phenomenological analysestifycieory of mo-
ey as a scientific stream, which had the greatest influence on the creation of modern global financial system. The o
jects of exploration are the sources of this theory and its modern state, as a stream, which uses economic mathematical
instruments actively. The object of the analyses is also the experience of practical realization of these theories in the
programs of state regulating economics and money movement offered by two the greatest specialists in this field oh the
20th centuryi J. M. Keynes and M. Friedman. The influence of these programs on modern economics is valued.

Keywords: Quantity theory of money, economic mathematic modeling, inflation stimulating of economics,
keynesian economics, monetarism, money emission.
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EXOPLANETARY PASSAGE ACROSS THE STELLAR DISK

N.P. Emets,Candidate of Pedagogical Sciences, Associate Professor
Far Eastern Federal University (Vladivostok), Russia

Abstract The article dexibes the method @fxoplanetary passage across the stellar disk, whi¢thesmost
effective searching method of exoplanets for today. The author presented the main characteristics, emphasiaed and an
lyzed peculiarities and problematic issues of the oethfexoplanetary passage.

Keywords exoplanet, the method of passage, transit method, method of transit photometry, star, planet.
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INTEGRATION OF INITIAL BOUNDARY VALUE PROBLEMS WITH FREE
AND MOVING BOUNDARIES

A.M. Stolyar, Candidate of Physical and Mathematical Sciences, Associate Professor
Southern Federal University (Rostom-Don), Russia

Abstract Nowadays the study of initial boundary value problems with variable boundary is relevant both in
Russia and abroad: they describiee phenomena of melting and solidification, oscillating and diffusion phenomena,
they are used in financial mathematics etc. A brief overview of these problems and methods of their solution is given in
monograph [4]. In this paper, the method of asyniptimitegration is used for solving the equations of hyperbolic type,
when the moving boundary is considered to be a known function of time. In our work, a small parameter characterizes
the rate of the boundary growth. A comparison of the results of tinepastic and numerical integration of the problem
of longitudinal vibrations of the rigid body on a rope of variable length is carried out.

Keywords Initial boundary value problem, asymptotic and numerical integration.

1. The Dirichlet problem. Let us carryout an asymptotic integration of hyperbolic equation with boundary
conditions of the first kind (i.e. solve the Dirichlet problem)0in x¢|(t), t2 0 domain:

%

(e}

=2 =a
or”

’(i‘zf+f(x,z')_. 0=<x=It), -0 (1)
o

Here a is a constant parameter {lie equation (1) describes the longitudinal vibrations of a rod, then the
physical meaning of the parametér is the wave propagation speed in the rod; the description of the known constants
and functions below also use this physicaldel); f (x,t) is a given function. Unknown function(x,t) must also

satisfy the following boundary conditions
u(0,) = 14(¢) @)

u(l,r) = 11,(t) (3)

Here m(t), | =1, 2are the given functions; they describe the rod afigglacements. Formulation of the
problem is completed by the initial conditions:

ou
u(x,0) = plx), E(x’o) =y(x) (4)
Here / (x),y (x)are the known functions; they define respectively the initial elongation of the rod and the

speed imparted to the rod secti¥n
Assume | (t) be determined by expression

I(t)zlo +6|1(t) (5)

where|is a known constant parameter ahlc(t) is a known function. We assume that the Ieng(tl) charg-

es slowly, parameté® is small, i.e.e B &.
Let us carry out an asymptotic integration of the problem (4), the solution will be constructeéd the form
of a series in power€:

E Stolyaistsdyid2014
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u(x,t) = § u.(xt) e (6)
k=0

We firstly transform the condition (3): the functiax(l,t) = u(ly + ell(t),t) we expand in a Taylor series
in the neighborhood ok = | ;. We obtain:

1 Uzu 21 2 — -
u(l,,t) + lJX(| )Gl (t) + Z?(Io,t)@ 12(t)+3 = m(t) (39
Substituting the series (6) into equation (1), the boundary conditions (2), (3 ) and the initial conditions (4), we
obtain:
SR o _on MU ( )
Let=aq — e + fxt (7)
o HE? o IX?
4 u (0,t)e" = m(t) (8)
k=0

k=0

- )
o 2
*%" ‘Lx (0@ +3 = m()
k=0
Aux0e=/(x), a —u::t (x,0)" =y (x) (10)
k=0 k=0

We equate coefficients at identical degreebin (7) - (10). From (7) we get:

Hu 2“ 2°+f(xt) Huk_azlluk

ut2 HX pt? x>
From equation (8) we find:

u,(0t)=m(t) . u (01)=0, k=122

From equation (9) we obtain:

k=122

Ullo ) =mt) . wlot)=- “5; (Io.t) Oy (t)

Up(lgnt) = - &ao Oy (t)- 1@oo,t)@l (1)

k-1

_ st 1 ¢y k- |
Uk(lo,t)_ ie.o(k_ |)' “Xk_i (lo’t)(D.L (t)

The last equality takes place for evikrE O.
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Finally, from (10) we define the initial values of the coefficients of (6) series:
Uy (%,0) =/ (%), “—“tO(x,O) =y (x) U, (x0)=0, %(X,O) =0,k=122
91

Thus, the solution of the initial boundavglue problem (1) (4) in which the integration upon theadjal vai-
able X was held over the timdependent interva[b,|(t)] has been reduced to solution of a sequence of initial eund

ry value problems at a constant inteffggl, |

2. Variable length cable osdlations. The approach described above was applied to the well known problem
of rigid body oscillations on the cable of variable length [1], which is wound on a spool or unwound from it:

2,2 2R 2 2
U dXg g WU ey X el
C dt° = X dt pX

J.F +mg

x=0

x(t) =1(t) +u(l (t),1), u(x,t)\xzozo, u(x,t)\xzozo

U,/ = g = 62(%) .

u(x,t o
D) )‘ =U,(x)
Mt t=0

O=0=lo  Gg+™  p=e s

Here u(x,t) is a cable sectionX displacement at time momett;} , F,Eare the parameters of density,
sectional area and a Young's modulus for the cable respectielig acceleration of gravity; m is mass of a rigid
body; | (t) is a length of cable at time momeht in the undeformed stateg(t) is an actual distance between the-run

off point of a cable from thesel and a rigid body.

The solution of this problem is built as a series in powers of the small parameter by a method described in the
preceding paragraph.

3. Numerical solution. Numerically the problem of oscillations of a cable was investigated usingutigeR
Kutta and finite differences methods, modified for the case of variable boundardgsTBe figure below shows plots
of displacement against time at the point of cable exit from the spool. The three curves correspond to the résults of ca
culation bythree algorithms: asymptotic integration, RuiQéta and finite differences methods. As one can see these
curves practically coincide. A series of calculations has been carried out. Analysis of the results suggests that at every
fixed time momend with decreasing® numerical and asymptotic results converge. Method of asymptotic integration
in conjunction with numerical integration can effectively solve a wide class of problems of oscillations of the rope of

valiable length. We can assume that the described method will be effective in the study of other problems with variable
boundary.
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QUANTUM - CHEMICAL ENERGY EVALUATION OF SI LICA SURFACE PROTONA TION
ON NANO MODELS

B.S. Vorontsov?, A.V. Sharov?
! Doctor of Technical Sciences, Head of General Physics Department,
2 candidate of Chemical Sciences, Associate Professor, Physical and Applied Chemistry Départme
Kurgan State University (Kurgan), Russia

Abstract The conducted model experiment is based on quacitemical calculations and it predicts thg-e
istence of nanoscale zones with different duade properties on the surface of silidéis aspect mape one of the
reasons for significandistribution of experimental data about protolytic properties, published in various works.

Keywords surface of silica, protolytic properties, quantum chemistry, molecular models, protonation energy.
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INFLUENCE OF MILLING FINENESS AND QUALITY OF QUARTZ SAND
ON THE STRENGTH PROPERTIES OF POWDER CONCRETE

S.V. AnanyeV, V.I. Kalashnikov?, O.V. Suzdaltse¥, R.A. Dryanin*
! Candidate of Technical Sciencé$jonored Scientisof Russia, Head of the Department,
Doctor of Technical Sciences, ProfessotPostgraduate Student
Penza State University of Architecture and Civil Engineering (Penza), Russia

Abstract The paper presents the research results of the influencanafirgy fineness and quality of quartz
sand on basic physical and technical properties of the new generation powder concrete. It was established that the
optimal dispersion of silica filler is in the range of 288000 cn¥g. It is shown that it is necessato use pure quartz
sand for the production of effective concrete.

Keywords powder concrete superplasticizers, stone sand, dispersion, strength.
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HIGHLY EFFECTIVE MET HOD OF THE WELDING O F STAINLESS STEEL
WITH DOSED SUPPLY OF GAS-POWDER MIXTURE

B.Kh. Gafurov?, Sh. Karimov?, A.T. UldasheV, Z.S. Mukhitdinov*,
R.M. Saidov’, Y.W. Sond, Y. Ko’, M. Kusch®
1.2.3.4 3\aterials Science Institute of Uzbek Academy of Sciences (Uzbekistan),
® Korea Polytechnic University (South KoredJzood Steel Bank Inc. Company (South Korea),
8 Chemnitz Technical University (Germany)

Abstract This paper summarises the results obtained in the courssedrches the use of gagwder mixture in
the TIG welding of stainless steelfhe conducted reasches had shown that when compared to traditional weldirg tec
nique, the use of ggwwder mixture in the welding of stainless steels provides the increase of melting ability to 800 %, i
prove the quality of welding joints, reduce the complexity of iheeps of applying flux, allows to apply the fluxes during the
welding in any position, economical use of fluxes, welding with the filler wire as well as without it, increase theo$tiaility
process, and the possibility of the automation of the weloliacess with the use of gaswder mixture (argon + activating
fluxes).

Keywords TIG welding,stainless steeldlux feeder,gaspowder mixture, quality and mechanical properties of the
welded joints.

A-TIG method with the use of activating and cleagriluxes is one of the most effective methods of thedwel
ing of stainless steels in inert gases. This method i
quality of the welding joints during a single process without the separdttbe welding edges of the patterns with the
thickness of up to 8 mm /1/.

I n this method, the front sides of the patternds we
welding process. The fluxes are applied as a paste by brush, ftaegraph or marker £B/.

However, there are some imperfections of this method. They include the necessity of making an additional
cosmetic weld, the high demand for the precise of the fitting of abutting edges, and realization of the welding predom
nantly by automatic method in the lower position for providing the stable length of the welding arc. Moreover, the use
of a brush or roller for applying the flux causes the high labor intensity and irregularity of the thickness and width of the
flux layer. That causes the reducing of the quality of welding joints, increasing the flux consumption, and impedes the
automation of the welding process.

With the use of aerosol cans it can be achieved more uniform flux layer on the welding joints and the reithecing of
labor intensity during the process of applying the flux /2/. The disadvantages of this method include the technicalycomplexit
of the process of aerosol cans production, much flux consumption during the process of the flux applying and the impeding
the automation of the welding process.

In order to make the use of the special fluxes more effective and economical during the welding in inert gases, the
authors of this article proposed the method of applying the special fluxes and additivespevwedgasixture /4/. The gas
powder mixture is produced in the feeder by mixing of the inert gas, and flux powder or additive, which were fed directly int
the zone of the welding arc.

The feeding of the fluxes as a gasvder mixture directly into the weldingze was carried out with the use of the
feeder installed on the welding torch (fig. 1a), or the feeder of an independent type, installed between the cas afhitiert ga
the welding torch (fig. 1b).

a b

Fig. 1. The scheme of the welding process witluieeof the feeder installed on the welding torch (a) and the feeder of
independent type (b)

E GafurovB.Kh., Karimov Sh, UldashevT.A., Mukhitdinov Z.S., SaidovR.M., SongY.W., Ko Y., KuschM. / | OV I teAs 9
s Oted fEtsw z dzH OYj, p - d s HIkdaE®d Hif o b Sded ., s 8.,8 '] ., 2014
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The figure 2a presents the construction of the feeder that provides the producing ofpbevdgrsmixture of
argon and the flux, and the dosed supply of theuréxdirectly into the welding arc zone (fig. 2b).

6
Fig. 2. The feeder for producing the gaswder mixture (a) and the welding gun with -gesvder mixture (b).

The specific flux powder consumption fed into the welding zone is in the range e0.0®3cm2 (see the
fig.3) and depends on the welded metal. The batcher and the gas pressure provide an essential value ofnthe flux co
sumption. The pressure of the gas depends on the density of the gas.
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Fig. 3. Dependence ofspecific flux powder consumeiti @Q f,x) on pressure@ 4,9 and inert gasArgon and Helium)

The quality and mechanical properties of the welded joints of stainless steel, produced with the use -of the gas
powder mixture, were estimated in the laboratory of Technical Universitgigtiemnitz city (Germany). The samples
(of the size of 200 x 150 x 3 mm) of the 304L model stainless steel were estimated during the TIG welding process with
theuseof Romat 310¢& rChémdl coingositigruof stainldsy steel 304L is givehahble 1 The welding
was conducted under the following conditions: the value of the welding cirtgnt 1006, the arc voltagé U= 9
V, the welding speed V\ = 20 sm/min, the argon consumptiorQa = 5 I/min. They &10f flux, produced in e
cordance vswid t6#5191 18002 8¢ technol ogi cal standar d powders use

mixture.
Table 1
Chemical composition of stainless steel 304L (wt. %)
Percent by Weight Maximum Unless Range is Specified
Element C Mn P Sr Si Cr Ni Al
304L 0.08 2.0 0.045 0.03 0.75 18.0'20.0 8.0010.5 0.10
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Fig. 4. Flux feeder, mounted on a welding robot

Figure 5. Arc in TIG welding without flux Figure 6. Arc in TIG welding with flux

The conducted researches had shown that whepaed to traditional welding technique (fig. 3a), the use of
gaspowder mixture in the welding of stainless steels provides the increase of melting ability to 300 % (figp- 3b),
prove the quality of welding joints (the Table 2), reduce the complexityegfrocess of applying flux, allows to apply the
fluxes during the welding in any position, economical use of fluxes, welding with the filler wire as well as witimut it, i
crease the stability of the process, and the possibility of the automation @fltiegwprocess with the use of fluxes.

The results of the mechanical tests conducted by the welding with the use of {bewgas mixture had
shown that their mechanical properties are equal to the mechanical properties of the basic metal in stréagtéa {the

and increase the limit values required by the European standards of EN1282 (Rm? 492 N/mnf, a 2 120 ) for
welded jonts of the 304L steal for devices operating under the high pressure.

a b

Fig. 7. Macrosection of the welding joints of 304L stainless steel (of 3 mm width) produced by traditional TIG weldidgvitf) an
the feeding of the ggsowder mixture into the waihg zone (b)
Table 2
The results of mechanical tests and-ray control of welding joints of stainless steel 304L (of the 3 mm width)

Mechanical properties of the welding joints _
Ultimate strength (Rm), N/mn?| Bend anglea, degrees Place of detuction Radiography
%9203 180 The basic metal Satisfactory

Note: According to the European standard EN-38892 mechanical properties of the welding joints of 304L
stainless steel should meet the requiremen&of 492 Nmm? a2 120
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Furthermore, the tests on custom and automatic TIG welding of stainless steel with the ug@wfdgasnk-
ture were conducted in the laboratorfoh e | nstitute of Materials of SPO fAPhy
of Uzbekistan and in Good Steel Bank Inc. Company (South Korea). The described results were confirmed during the
tests.
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RATIONAL DESIGN OF O VERALLS INTENDED FOR HOT CLIMATIC CON DITIONS

V.M. Janpaizova', Zh.A. Rakhmankulova?, S.Zh. Otarbekov&, M.A. Makhmudova*
! candidate of Chemical Sciencédaster of Technical Sciences, Senior Teacher
3 Master of Technical ScienceBeacher? Teacher
M. Auezov South lézakhstan State University (Shymkent), Kazakhstan

Abstract.The article shows that safe working conditions of employees in open space are largely determined by
their provision with high quality clothing, reliably protecting against adverse climatic tondi The research gu
gests the design of overalls for cotton growers providing freedom of movement and normal thermal state of a person
when working in hot climates.

Keywords special clothing, air temperature, wind speed, humidity, solar radiation,lbadt hot climate.
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RAW MATERIALS BASE O F SOUTH KAZAKHSTAN A S THE PLACE FOR PRODUCTION
OF HIGH STRENGTH AND HEAT INSULATING EXPA NDED-CLAY PELLETS

B.E. ZhakipbaeV!, A.B. KaldybaeV?, E.N. KocheroV’
!Doctor of Technical SciencesCandi dat e f or °Camlidatemt Téchnicll SaipnceseSenior Teacher
M. Auezov South lézakhstan State Universit8lfymkent) Kazakhstan

Abstract The article presents the information about the minefields of bentonite clays that are used for the pr
duction ofheat insulating expandetlay pellets. The chemical and granulometric compositibbarbazin minefield
bentonite clays, physical and chemical clay properties and the received technological tests are described by the author.

Keywords expanded clay, bentonite clay, waste, minefields, raw materials, swelling.
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ANALYSIS OF THE APPLICATIONS OF ANTI-STICKING SHEETS FOR REDUCTION
OF SOIL ADHESION WIT H WORK SURFACE OF DIGGING MACHINES

S.A. ZenkoV, V.A. EgoroV?, P.Yu. Dryupin®
! cardidate of Technical Sciences, Associate Profedenior Teacher Student
Bratsk State University (Bratsk), Russia

Abstract The article contains the analysis of hard coatings application as an intermediate layer to deal with
sticking and freezing foil on the area of contact operating equipment nodes. The authors presented the results of the
experiment on the use of polymeric ssticking sheets as preventive methods of creating an intermediate layer at the
contact boundary to reduce soil adhestormetal surfaces of digging machines working bodies.

Keywords polymer antisticking sheets, adhesion, working bodies of digging machines.
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DEVELOPMENT OF DEVIC ES FOR WASTE PROCES3NG OF KNITWEAR
MANUFACTURED YARN

0O.Yu. Kadnikova, Candidate of Technical Sciences, Dean
Rudny Industrial Institute (Rudny), Kazakhstan

Abstract For the reasons of the raw materials shogdgr the manufacture of knitted outerwear and its high
cost, the knitting waste processing requires urgent solutions. The article presents the conducted research of devices for
waste recycling of sewing and knitted manufacture. The authors developecsmibetl the scheme of the device,
providing possible working conditions.

Keywords defective items, items in process, yarn recycling, flat knitting machines, a method of slualls pr
cessing.
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