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Kananosa H. A., Xommebim A.

Pa3paborka moaunpukanuu aaroputma mudposanus Iiab-I'aMans Ha 0CHOBe HENMO3MIMOHHOI CHCTEMBI
CYHCJICHHS

AHHoTanus. IlpuBeneHB! OCHOBBI MCHONB30BAHMUS HETIO3UIMOHHBIX CUCTEM cUMcieHHus B kpunrtorpaduu. Ilo-
Ka3aH JOCTOMHCTBA HETIO3MIMOHHBIX CHCTEM CUHCIICHHS, BHICOKAsi CKOPOCTh BBIYHCIICHHS 110 CPAaBHEHHIO C ITO3UIINOH-
HBIMH CHCTEMaMH CUUCIICHHS.

Pazpaborana mogudukanus anropurma mudpoBaHus Dib-I'amMans Ha OCHOBE HETIO3UIIMOHHON CHUCTEMBI CHHC-
JICHUs, KOTOpasi B BUJE IPOrpaMMHOTO pealn30BaHa.

KuaroueBble ciaoBa. CucreMa OCTAaTOYHBIX KJIACCOB, HEMO3MLIMOHHBIX CHCTEM CYMCJICHHUS, alropurMa
Onp-I'amals, K04, OTKPBITEIN TEKCT, IHdpoBaHue, AenmdpoBaHue.

Kapalova N. A., Khompysh A.

A modification of the EIGamal encryption algorithm based on the non-position number system

Summary. This article presents the basics of using non-position number systems in cryptography. The
advantages of non-position number systems, high computational speed in comparison with positional number systems
are shown.

A modification of the ElGamal encryption algorithm based on the non-position number system has been
developed, which is implemented as a software.

Key words: Residual class system, Non-position number systems, AlL-Gamal algorithm, key, plaintext,
encryption, decryption.
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N. A. Ispulov*, T.G. Kissikov**, A.Zh. Zhumabekov*,
Zh.Dzh.Ospanova*, N.Zh. Zhuspekova*
(*Pavlodar State of University named after S. Toraighyrov,
s. Pavlodar, nurlybek 79@mail.ru, almar89-89@mail.ru; ** The University of California, USA)

ABOUT PROPAGATION THE THERMOELASTIC WAVES IN THE ANIZOTROPIC MEDIUM
OF A HEXAGONAL CRYSTAL SYSTEM

Summary. Actuality of study of wave processes laws in elastic mediums with thermomechanical effects is relat-
ed to necessity to solve theoretical and applied problems of geophysics, seismology, mechanics of composites, and so
on. Bound motion equations and heat conduction equations differ by difficulty and abundance of physical-mechanical
parameters. Because of this part of deformable body mechanics - thermoelasticity - are being intensively developed.
Within the bounds of this area, based on use of physical-mechanical properties of anisotropic mediums, bound heat and
mechanical fields are being studied.

Keywords: Anisotropic medium, hexagonal crystal system, thermoelasticity, Fourier heat equation, harmonic
waves, matricant.

1. Introduction

The theory of thermoelasticity deals with the study ofmutual interactions of thermal and mechanical
fields in elastic bodies. It has vast applications in the various branches of Physics as well as in engineering,
like materials engineering, mechanical engineering, nuclear engineering, and so forth. Theory of thermoelas-
ticity is based on assumption that temperature distribution in an elastic object is governed by hyperbolic type
parabolic-type partial differential equation as described by Fourier law of heat conduction [1-2]. According
to Fourier law any thermal impulse is felt everywhere instantly in an object. Obviously it raised some serious
concerns due to its unrealistic point of view. In order to circumvent this problem and to make it realistic a
generalized theory of thermoelasticity was proposed which takes into account a finite thermal relaxation
time. In this theory the temperature distribution is governed by hyperbolic type equations, which results in
heat propagation in solids being considered as wave phenomenon instead of diffusion phenomenon.

The wave propagation in anisotropic inhomogeneous medium is considered. A new method of matri-
cant has been developed. The method of matricant allows to investigate wave processing in anisotropic me-
dium with various physical and mechanical properties [3].
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The structure of matricant for the equation motion elastic medium equations, equations of thermo-
mechanical medium has been established. Wave propagation in infinite and finite periodical inhomogeneous
medium are studied.

In the paper [6], waves propagating along an arbitrary direction in a heat conducting orthotropic ther-
moelastic plate are presented by utilizing the normal mode expansion method in generalized theory of ther-
moelasticity with one thermal relaxation time. In the paper [7], authors studied the interaction of free har-
monic waves with multilayered medium in generalized thermoelasticity by utilizing the combination of the
linear transformation formation and transfer matrix method approach. Solutions obtained are generaland per-
tain to several special cases. Of these mention: (a) dispersion characteristics for a multilayered.

2. The matrix formulation of the propagation of thermoelastic waves
Propagation of thermoelastic waves in anisotropic medium described by the equations of motion to be
solved together with the Fourier heat equation and the equation of heat flow, which have the form:

aO'XX +80'XY +80XZ ZpGZUX

oX oY oz ot2
2
oo oo oo ouU
XX | Y9XY , YOX7 =p 2X Q)
oX oY 15/4 ot
aO'XZ +aGYZ +80'ZZ =p62UZ
oX oY oz ot?
oo
L~ =_q. 2
i ox. o] (2)
oq; . . C,
— =—lwpf.c. —1w-=L0 3
8Xi ﬂl] ij TO ( )

where o - stress tensor, p - density of the medium, ﬂvij - thermal conductivity tensor, g, - the vector

of heat, @ - the angular frequency, ﬂij - thermomechanical constants, ﬁij = - the strain tensor, c,

ji’
- specific heat at constant strain, & =T-Ty - temperature increase compared with the temperature of the natural

state To, <=1 for small deformations.

0
Physical and mechanical quantities are related by relation of Duhamel-Neumann:

0y =Cyaéu — B0 (4)

Here C;; - the elastic parameters, Ciju=Cjiu=Ciji=Cuij; £y - the tensor Cauchy for small deformations.

For crystals of hexagonal system as coordinate three orthogonal axes of symmetry or inversion axes of
the second order get out.
For a hexagonal class of crystals the relation of Duhamel - Neumann looks like:
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O Ci1 Cp Cy3 0 0 0 & ﬂll 0 0

o ¢, ¢y 63 0 0 0 £, 0 B, O

o, Gy CG3 G 00 0 £ 0 0 gy 0 ;
- - 4

o, | 7|0 0 0 ey O 0 &l o o o ()

o, 0 0 0 0 Cys . 0 & 0 0 0

Oy 0 0 0 0 0 E(Cll —Clz) Es 0 0 0

Equations (1), (2), (3), (4) and (4)' determine the relationship of mechanical stress and temperature as
a function of the independent variables - the thermal field and deformation.

Thus, the relation (1) - (4)' constitute a closed system of thermoelasticity equations, which describes
the propagation of thermoelastic waves.

Based on the method of separation of variables in the case of a harmonic function of time:

[Ui (% Y,2,1); o;(XY,2,1); 6, qz} - [Ui (2),0,(2), 6; qz}e““"”‘”y’ (5)

The system of equations (1) - (4) reduces to a system of differential equations of first order with varia-
ble coefficients which describes the propagation of harmonic waves:

aw = BW (6)
dz

Here B = B[Cijkl (2),B,(z ),a),m,nJ— coefficient matrix whose elements contain the parameters of

the medium in which waves propagate thermoelastic; m, n-components of the wave vector x .
The vector W has the form:

W (x,y,z,t) = [uz (2),0,,u,(2),0,,U, (z),aﬂ,@,qz]l exp(iot —imx—iny)  (7)

xz !

The symbol T indicates the transpose of the vector - a vector of strings - Column.
The system of differential equations (6) for non-isotropic medium of a hexagonal singony looks like:

v, =iazz G imU, +-2 G inU, +ﬁ330
dZ Cv33 C33 C33 C33

do ) : :

Z=-—poU, +imo,, +inc
4z 1Y z X yz
2
%:im %ozﬁ ~po +m’lc, - C“j % 2]U +mn(cﬂ—c+ 1L c“]Uy+
du 1 0z Gy Gy 2 Cag 2

de =—o0, +imU,
C
Y +[Clgﬁ33‘/’)11]im9

33

du
—L= iayz +imU,
iz ¢,
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do, . ¢ ¢, - ¢t ¢, —c
—2=im Bo, +mn (o, + 240, U +| - po’ +mie, -n* B L U +
@, 2 L 2

C
+ 2 ping
33
do 1
— =70,
dz A,

2
49 _ b, a)m[% B ﬂ“jux +an2 B0, - ia{cg +&j0
dZ C33 C33 C33 Cll

The heterogeneity of the medium is assumed along Z. In constructing the coefficient matrix B is used
as a representation of the solution (5), the system of equations (1) - (4) are in the derivatives along the coor-
dinate Z and the excluded components of the stress tensor is not included in the boundary conditions. The
multiplier exp(iwt —imx —iny) is omitted throughout.

In the structure of the matrix and vector - column boundary conditions in the bulk case for the hexago-
nal crystal system in the case of the symmetry axis of the second order and heterogeneity along the Z axis are
given by:

O b12 bl3 0 b15 O b17 0 uz
b,, 0 0 b,, 0 b, 0 O o
b,, 0 0 b,, 0 0O O u,
B — 0 by b,s 0 Bys 0 by O} _ (o (8)
b, 0 0 0 0 by 0 0| W=y
Y bys b,s 0 Bgs 0O by, O oy,
0 0 0 0 0 0 0 Dby 0
| 0 —iwb, —iwb,, 0 —iwb,, 0 by, 0 | q,

From the structure of the coefficient matrix (8) that in the spatial case, the elastic waves of different
polarization and the heat wave are interrelated.

The nonzero elements of the matrix of coefficients B biz , b4 determine the mutual transformation of
longitudinal and transverse X - polarized waves. Elements of bis, bos describe the relationship of transverse
Y-polarization with the longitudinal wave. Nonzero element bss defines the mutual transformation between
the waves of transverse polarization.

The fact that the coefficient bi7:

b _ ﬂ33
17 =
C33

means that the longitudinal wave is propagated from the thermoelastic effect.
Non-zero elements bsz and ber:

Ci3 . b.. — Ci3 :
b47 = C_;Bss _ﬂn im; 67 — C_ ﬂss'n

33 33

indicate the effect on the elastic wave transverse polarizations thermoelastic effect. At the same time
describes the effect bs; thermoelastic effect on the elastic shear wave of the X-polarization, and be; effects
thermoelastic effect on the transverse wave Y-polarization.
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Similarly, for the thermo-elastic waves propagating in an anisotropic medium of cubic symmetry the
coefficient matrix is constructed in the bulk case and the analysis of matrix coefficients. We also obtain the
structure of the matrix of coefficients in the propagation of thermoelastic waves in anisotropic medium of
hexagonal crystal systems in the plane XZ and YZ, defines the types of waves and the mutual transformation
of waves of different polarizations.

3. Conclusion

Differential equations system of the first order with variable coefficients that are made by means of
variable separation method are made (solution is presented as a plane harmonic wave). Coefficients matrix of
anisotropic mediums of a hexagonal singony for three-, two-, and one-dimensional cases were obtained.
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Ucnynos H.A., Kucukos T.F., XKymadexos A.2K., Ocnanosa XK. XK., Kycnexosa H.)K.

I'ekcaroHa/ bl CHHTOHHUSIIBI AHH30TPONTHI OPTAAA TEPMOCEPHIM/L TOJIKBIHAAPAbIH TAPATYbI TYPAJTIbI

Tyitingeme. TepmomexaHuKanbIK 3 dekTiMeH OOIaTHIH CepIiMIi opTalapa TOJKBIHIBIK IPOLECTePAiH 3aHIbI-
JIBIKTap/ibl 3€PTTEY aKTYaJABIFbl, re0(pr3HuKa, CEHCMOJIOTHs, KOMIIO3UTTIK MaTepHaiJap/blH MEXaHHUKAChIHBIH TEOPHs-
JIBIK JKOHE KOJIIaHOaNbl ecenTepi HIelyiHe KaKeTTIIriMeH OailanbicThl. balinanbickaH KO3FalbIC TEHAEYJIepi MeH
KBUTYOTKI3TIIITIK TeHACYIepl (hn3nKa—MeXaHUKAJBIK MapaMeTpiepaiH KypAewiri MeH Kell OOJXyBIMEH epeKIIeIIeHEe .
OcpIran OaitnaHpICThl Ae()OpMALMSIIAHATBIH KATThl J€HE MEXaHHUKAChIHBIH — TEPMOCEPIIMALTIK JIeTeH Tapaybl KapKbIH-
Jbl ambin Kesedi. Ochl OaFbITTBIH asChIHIA aHU30TPONTHI OpTaNapblH KeHOIp (U3MKa—MeXaHHUKaNbIK KaCHEeTTEePiH
KOJIIaHa OTBIPHII, OaiiIaHBICKaH XKBUTYJIBIK )KOHE MEXaHUKAIIBIK 6picTep 3epTTele/i.

KinT ce3aepi: AHu30TpPONTH OpTa, T'€KCAroHAJABI CHHTOHUS, TEPMOAJIACTHKA, TEPMOCEPIIMIl TOJKBIHIAP,
@DypbeHiH KBITYJIBIK TeHIEYl, MAaTPUIAHT.

Ucnynos H.A., Kucukos T.F., XKymadekoB A. XK., Ocmanosa JXK.)K., XKycnexosa H. K.

O pacnpocTpaHeHUH TEPMOYIIPYTHX BOJH B AaHM30TPOIHOI cpe/le reKcaroHaJbHOi CHHTOHUM

Pe3iome. AKTyanbHOCTh MCCIIEIOBAaHUS 3aKOHOMEPHOCTEH BOJTHOBBIX TMPOIIECCOB B YIPYTHX CPeAax ¢ TEpPMOMeE-
XaHU4YeCKUM 3¢ dekToM cBsA3aHA ¢ HEOOXOIMMOCTBIO PEIICHUS TEOPETHUCCKUX M MPUKIAIHBIX 33a7ad reoQH3uKu, ce-
CMOJIOTHH, MEXaHUKH KOMITO3UTHBIX MaTepuasoB U T.1. CBsi3aHHbIC YPaBHEHUS JBUKEHUS U YPaBHEHUS TEILIOMPOBO-
HOCTH OTJIMYAIOTCS CIIOKHOCTBIO U O0MIIEeM (PU3NKO-MEXaHUIECKUX TapaMeTpoB. B CBSI3U ¢ 3TUM MHTEHCUBHO pa3BU-
BaeTCsI pa3Jie)l MEXaHUKH JIe(OPMHUPYEMOTr0 TBEPAOTO Tela, - TEPMOYIIPYToCTh. B paMkax 3TOro HampaBJICHUs, ONHAPA-
SICh Ha ACTOJh30BAHUE OINPEISIICHHBIX (PH3UKO-MEXaHHUSCKUX CBOMCTB aHU30TPOITHBIX CPEAax, H3yYar0TCsl CBSI3aHHBIC
TEMJIOBLIE U MEXAHUYECKHUE TTOJIS.

KuioueBble ciioBa: AHM3OTPOMHAS Ccpefa, TeKCaroHaIbHAsl CHHTOHHS, TEPMOAJIACTHKA, TEPMOYIPYTHE BOJHBI,
TersoBoe ypaBHeHue Dypbe, MaTpULIAHTHI.

V]IK 629.785
514 Neq4 2017 Bectuxk RasHHTY



http://www.google.kz/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22Marshall+Carleton+Pease%22&source=gbs_metadata_r&cad=5

Uzakov Y. M., Taeva A. M., Zhetpisbayeva B. Sh., Makangali K.K., Bekenova J.E.

INVESTIGATION OF MORPHOLOGICAL AND CHEMICAL COMPOSITION OF CAMEL.............. 403
Uzakov Y. M., Taeva A. M., Makangali K. K., Agitaev A.A., Bekenova Zh.
DEVELOPMENT OF TECHNOLOGY FOR NATIONAL PRODUCTS OF CAMEL MEAT .............. 407

Uzakov Y. M., Taeva A. M., Matibaeva A. |., Koyshibay Zh., Nurtaeva A. B.

RESEARCH OF QUALITATIVE INDICATORS OF BOILED-SMOKED MEAT PRODUCT FROM

BEEF WITH THE USE OF HERBAL COMPOSITIONS.........cocovveiieeterisseesiiesesseeseessessessesssesssssesssssesnsnns 411
Auzerhan G.S., Dyuisenbek G.S., Kanguzhin B.E., Sailaubai A.Y.

GENERAL APPEARANCE OF RESOLVENTS OF THE DIFFERENTIAL OPERATOR IN THE
COMPACT GRAPH. ...ttt ettt e e e bt e e e te e e st e e e e tbe e e eate e s saeeeeeteeesabeeeeatteeaatbeeans 417
Mukazhanov N.K., Anarbayev K.M.

RESEARCH OF MODELS AND METHODS OF PROCESSING MEDICAL GRAPHICAL DATA..... 426
Shakirov N.S.

SUBSTANTIATION OF THE BASIC TECHNOLOGICAL PARAMETERS OF THE INCREASE IN OIL
RECOVERY AT THE CELLULAR WATERFLOOD. ...... .ottt 430
Zhetesova G.S., Kusbekova M.B.

ANALYSIS OF AUTOMATED QUALITY CONTROL SYSTEMS OF MACHINE BUILDING

OBUECT S ettt eteessess s8££ 434
Salykov B.R., Koval A.P.

"GREEN" LOGISTICS IN ROAD TRANSPORT ... .ottt 442
Uzakov Y. M., Taeva A.M., Makangali K. K., Agitaev A.A., Baykovuly A.

INVESTIGATION OF THE BIOLOGICAL VALUE OF CAMEL.....cccooiiiiiinitneesiee e 444
Uzakov Y. M., Ospanova D.A., Makangali K. K., Kozhahieva M.O., Daurenbekova A.D.

RESEARCH OF NUTRITIONAL VALUE OF LAMB.......coiiiieiit ettt e 449

Uzakov Y. M., Makangali K. K., Kozhahieva M.O., Kaldarbekova M. A., Daurenbekova A.D.
INVESTIGATION OF ELECTROMASSING ON THE STRUCTURAL AND MECHANICAL

PROPERTIES OF LAMB......c.ootiiiiiieieise ittt 454
Uzakov Y. M., Taeva A. M., Makangali K. K., Jusipova N.S., Sadykova R. S.

IMPROVEMENT CUTTING HORSE MEAT TECHNOLOGY ..ottt 459
Uzakov Y. M., Taeva A. M., Dikhanbayeva F. T., Makangali K. K., Sadykova R. S.

DEVELOPMENT OF TECHNOLOGY FOR NATIONAL PRODUCTS OF HORSE MEAT................... 466
Toilybekkyzy F.

OPTIMIZATION OF THE DELIVERY PROCESS IN THE LOGISTIC SUPPLY CHAIN................. 471

Kudabayeva A.K., Zhapparova A.K.

DESIGN-TECHNOLOGICAL SOLUTION OF THE COSTUME FOR VOLUNTEERS

OF EXHIBITION "EXPO-20L7" ... oottt sttt taesate et eeste e ste e s taaanaaesaeesnaesnteentaestaeanseenneeas sennees 474
Mogazhdarov A. S. ,Aipenov Zh. S. INCREASE THE CAPACITY OF A SINGLE-TRACK LINE OF
ALMATY - SARY-OZEK JSC "ALMATY BRANCH-SE" WITH THE USE OF VARIANT TRAIN
SCHEDULE ..ot e 479
Skakov M., Kotov V., Surayev A., Batyrbekov E.

EXPERIMENTAL MODELING THE PROCESS OF STEAM GENERATING AND OVERHEATING

UP TO 500 ° C IN NPP CIRCUIT BASED ON GAS-COOLED REACTOR WITH WATER

MODERATOR ..ttt e et e e e et e e e et e 483
Chektybayev B.Zh., Skakov M.K., Kurnaev V.A., Shapovalov G.V.

KTM TOKAMAK IR DIAGNOSTICS TO STUDY PLASMA EFFECT THE FIRST WALL

CANDIDATE MATERIALS ..ot e e e 488

Physico-mathematical sciences

Ashirbayev N. K., Ashirbayeva Zh. N.

CURRENT RATIO DYNAMIC PROBLEMS FOR A RECTANGULAR AREA OF FOREIGN

INCLUSIONS . ..ot e et e e et e e e ete et et e e e e 500
Kapalova N. A., Khompysh A.

A MODIFICATION OF THE ELGAMAL ENCRYPTION ALGORITHM BASED ON THE NON-
POSITION NUMBER SYSTEM.....oouiiiiiiiiriiieieee ettt sttt 506
Ispulov N. A,, Kissikov T.G., Zhumabekov A.Zh., Ospanova Zh.Dzh., Zhuspekova N.Zh.

ABOUT PROPAGATION THE THERMOELASTIC WAVES IN THE ANIZOTROPIC MEDIUM OF

A HEXAGONAL CRYSTAL SYSTEM ...ttt 510

664



