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B.K. Aitchanov
Kazakh National Technical University after K.I. Satpayev, Almaty
M.K. Zhaparov, A. Satabaldiyev
Suleyman Demirel University, Almaty

Introduction

Biological data are being produced at a phenomenal rate. The protein struc-
tures encoded by genes, and interaction with each other, leads enormous quantity
and variety of information. As a result of this data, computers have become
indispensable to biological research. The computers can handle large to quanti-
ties of data and probe complex dynamics observed in nature. The processes and
organization of biological macromolecules can be understood by computational
techniques. The information technology, an organisms physiology is determined
by its genes, which can be viewed as digital information. The initial data, and
processing have been matched by developments in computer technology, CPU,
disk storage, Internet, fast computation algorithms, new computation methods.

The aims of bioinformatics are:

- Organization of data in a way that allows researcher to access existing
informations eg. Protein data bank for 3Dmacromolecular structures

- Developing tools and resources that aid in the analysis of data

- Using these tools to analyze the data and interpret the results in a biologi-
cally meaningful manner.

The Definition of Bioinformatics

(Molecular) Bio-Informatics: Bioinformatics is conceptualizing
biology in terms of molecules (in the sense of physical chemistry) and
applying informatics techniques (derived from disciplines such as applied
maths, computer science and statistics) to understand and organize the
information associated with these molecules, on a large scale. In short,
bioinformatics is a management information system for molecular biol-
ogy and has many practical applications.

Some types of data that are analyzed in bioinformatics and the range of topics
are: Raw DNA sequence, 8.2 million sequences, Separating coding and non-coding
regions, Identification of introns and exons, Gene product prediction, Forensic
analysis; Genomes, 40 complete genomes.

The source of information may be divided into raw DNA sequences, pro-
tein sequences, macromolecular structures, genome sequences, and other whole
genome data.
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There are invariably more sequence-based data than structural data because of

the relative ease with which they can be produced. This is an information-content
of individual structures compared to individual sequences.

Much of data can be grouped together based on biologically meaningful
similarities. For example, sequence segments are often repeated at different posi-
tions of genomic DNA.

The organism often has multiple copies of a particular gene through duplica-
tion while different species have equivalent or similar proteins that were inherited
when they diverged from each other in evolution.

There are common terms to describe the relationship between pairs of proteins
or the genes from which they are derived.

Data Bases

There are many databases that provide access to the primary sources of infor-
mation, and also some secondary data bases that systematically group the data. [1]

The Protein sequence databases are categorized as primary, composite or
secondary. The primary databases contain over 300’000 protein sequences and
function as a repository for the raw data. The composite databases such as OWL [1]
compile and filter sequences data from different primary databases to produce
combined non-redundant sets. The secondary databases contain information de-
rived from protein sequences and produce informations whether a new sequence
belongs to a known protein family.

The Protein Data Bank provides a primary archive of all 3D structures for
macromolecules such as proteins, RNA, DNA and various complexes.

There are three major databases classifying proteins by structure in order to
identify structural and evolutionary relationships: CATH, SCOP, and FSSP databases.

Bioinformatics topics

The biggest excitement currently lies with the availability of complete genome
sequences for different organisms. The GenBank, EMBL and DDBJ databases con-
tain DNA sequences for individual genes that encode protein and RNA products.

As whole-genome sequencing is often conducted through international col-
laborations, individual genomes are published at different sites.

A most current source of genomic-scale data has been from expression
experiments, which quantify the expression levels of individual genes. These
experiments measure the amount of mRNA or protein products that are produced
by the cell. The main technologies are: cDNA microarray, Affymatrix GeneChip,
and SAGE methods. [1]

Research in Bioinformatics

The most profitable research in bioinformatics often results from integrating
multiple sources of data. For example: The 3D coordinates of a protein are more
useful if combined with data about the protein’s function, occurrence in different
genomes, and interactions with other molecules.

cepus ®U3UKO - MATEMATUYECKAS 11
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The broad subject areas in bioinformatics can be separated according to the

sources of information that are used in the research studies.

Some studies have lead to molecular simulation topics in which structural
data are used to calculate the energetic involved in stabilizing macromolecular
structures, simulating movements within macromolecules, and computing the
energies involving in molecular docking.

Informatics Techniques

The following informatics techniques are used in bioinformatics:[2]

- Data organization

- Relational Databases

- Web-Page techniques

- Algorithms (String comparison, search,...

- Machine Learning

- Clustering

- Data-Mining

- 3D structural analysis techniques

- Geometry

- Graphics (surface, Volume)

- Physical Chemistry

- Quantum Mechanics

- Electrostatics

- Numerics

- Computational Methods

- Computer Languages (QBasic, C/C++, Java, Python, Ruby, Perl, BioPerl ...)

Applications

The Figure 1 illustrates the designing Drugs.

The Figure 2 illustrates overall Genome Characterization.
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PELLUEHWNE BHYTPEHHEW KPAEBOU
3A4AYN BO3MYLEHNA
B UNINHOPUYECKOU CUCTEME KOOPLOUHAT

E. ApuHos, A.A. Temupbekoea, A.K. Cmazynoea
XKeskaseaHckuli yHusepcumem umeHu O.A. balikoHyposa,
2. XKeskazzaH
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——— -

—
dr< rdr

f:r }-qr:—z—utrn

42 1d s W @ -} F
Sk oo IR o e AL SR . d
{dﬁ * rdr A i w(r) 1 =2 a(r)

(13)

Baenem o0603HaueHmE:

ded  pdr i gt ’ (14)
Torna ypasrenus (13) nepenuuryTcst B BUJE:
1 déir)

Zn
" “Lri"r‘[f]"—z,?'-

n
1- E1tr

I:'i"-". + L,:I wir] = = #B[r].

il —E—?w{_r} = — a(r},
(15)
B npaBsix wacTsx ypasrenuit (15) comepxarcs Gpyukunn B(r) wmm ee
mpou3BoHast 1o r. Beipaxenue anst pyHkimu & = &(r), Haxomum HIKE U3
ypaBaenus ['enbMroubia (5) mocne pasmencHus B HEM IEPEMEHHBIX, COTJIACHO
nocneane popmynst (11). Takum oOpas3oM, mpaBble YyacTH ypaBHeHHH (15)
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OKa3bIBAIOTCS U3BECTHBIMH (I)yHKIII/ISIMI/I Bnaro,naps{ 3TOMy O6CTO$[T€JIBCTBy 3TH
YpaBHCHUST MOXKHO PaCMAaTPHUBATh KaK HEOJIHOPOIHBIC YPaBHEHHsI OTHOCHTEIBHO
Hem3BeCTHBIX (yHKImn M), vir) ywir).

OO1iee perreHue CUCTeMbl ypaBHeHHUE (15) B 3TOM Cilydae CKIIaJbIBaeTCs
U3 CYMMBI OOIIEro peuieHus OJHOPOJHOH CHCTEMBI M KaKoro — JIM00 4acTHOIO
pelleHHs HeOMHOPOAHOH. MTak, HaxoauM ofIiee pelieHue COOTBETCTBYIOIICH
OJIHOPOJIHOH CUCTEMBI YpaBHEHHH:

. 2
V2 u(r) — r—” v(r) =0
2

7w —r—?ul{r} =
3 LB o
(V. + ) wir) = 0. 16)

CJ0>XUM ¥ BBIYTEM JIEBbIE U MIPaBbIe YaCTH NEPBBIX JBYX ypaBHeHHH (16),
TOTJa MOJYy4UM

V. Lulr) —v(r)] + ? [e(r) —v(r)] =

VL [ulr) + v(r)] = [ulr) + v(r)] = 0

A7)
Beenem o0o3Hauenme:
uir} =wvir} = Uir},
ul(r] + wir) = ¥ir, (18)
TaK 4To
ilr) = — [y + W), v —% [Vir) = D). (19)
Torna ypassenus (17) nepenumryTcs B BHIE:
. U(r) +:—:UEFI =
e g -0
Ky —=¥Wir) =0 20)
IIpumem perieHne 3TUX YpaBHEHUN B BUJE:
Fir)=0, Q1)
ir) TIpeCTaBIIACT cOOO pelieHHe IIepBOro U3 ypasreHuii (20), T.e.
x 4 In -~
v+ r=Jln'h"] 0 (22)

wm, ¢ yaeroM (14):

a? 14 . [m-11* :|.ZI
P el + ) = (23)
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Torna ypasrenue (23) npumer BuA:

e |
Lpil e - uGr) -
St e (25)
UIn
d? d y 3 :
— tr—+a* rta(m=13"] Ly =
d i (26)

VYpaBuenue (26) umeeT yacTHee peuieHue B Buae [1]

U(r)=Z(n_1)(ra) 27)

rae Z,, )(ra) — nuMHAprYeckas GpyHKuus
C yuerom (19), (27), umeem:

1 1
wfr) == Ufr} == e o gy froh

Lo i
vir} = -= LUfr) -_:--"r,. i1 (rat)

(28)
Haiinem perenne 3-ro ypaBrenus u3 (16):
- 1
(V5 + < hwim =0,
Res (29)
WIN
d? d
Gt iia-B (30)
WIH
5 AT d 5
- —!+r—+ﬂ # - 1%) w(r) =0. (31
dr dr
OTcro/ia CIIeAYeT peIeHue s W(r):
wiri = £, fral. (32)

Pemnm Teneps ypaBrenue (5), KOTopee ¢ yueToM rocieHed n3 gopmyn (11)
MIPUMET BHL:

2% i d 5 nE g 1-r
R e ORI (33)
501051
o d* d 2.2 5
r o + re= + b=r= —n=)U(r)= 0, (34)
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Pemenns ypasrenust (34) mpencTaBiisieT coO0H MITMHAPHIECKYIO (QYHKIIHIO:
Hr)=Z (vb). (36)

Paccmorpum cirydait n = /. Torma MOXXHO 3amicarh:

WH = -Lfr = .— aital - Ly, Wi =3 fra) - Ly, 37)
Hivd=Z, frisk Ly, (38)
GG G _ MIPOU3BOJILHBIE IIOCTOSHHBIC HHTETPHPOBAHUSL.
3necs /2/:
: - 2 —_— 2 & o, g o
Z,(ra) = Epep oy GG = -,”,n: =)+ {:} l“:{ ) ++l“_
ra.e_ 1 oro.qg Doyaz_ 1 raaae Tl ag
{- J r;l;{.*.} ra,_ﬁ{' J I'?J;{.q,...] lﬂl'( } (39)

Zra) = Eimo il (Byeem D). L (B (DY . L (& 4

+5EF - (40)
Hns Z ,(rb) B (40) (ra) crenyeT 3aMeHHTh Ha (7h).

Teneps HalizeM YacTHBIE pEIICHHS HOJHOPOIHEIX ypaBHeHui (15) ¢
M3BECTHOH MpaBoi yacTeio H(r), onpenensemort popmymoii (6). Berarem u

CJIOKHM JIeBBIE U TIpaBbIe YaCTH MEPBHIX ABYX ypaBHeHuil (15); Torma momyaum:

VE L) v 0]+ S L ) v )= - = H(+ 22, (41)
V- fu v = fu v m]= ol - “2)
Baenem o00o3HaueHus:
uy(r) — v,(r) = Uyr), uy(r) + v (r) =V, (r). (43)

Otcrona

u, () = <[U, (1) + V, ()],
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v, (r) = [U () -V, ()] (44)
VYpaBuenus (41) u (42) ¢ yuerom (43) 3anuuryTcst B BUje:
. 2 dBr}
V2 4+ =1 () =-
LY. r,] all) ”'[ rh+ l. (45)
5 2m dEr ¥l
(=3 U.;.tr:= [— (D -— 1, o
nim, ¢ yderoM (14) B Buze:
o4 d’EI 1
A 2 Wit —EHD-— ), W
A2 A (n—13" dﬂlrl
T f Al (48)
VYpasrenus (47) u (48), ¢ yaetom ob60o3HaueHus (24), TPUHUMAIOT BUI:
12 v 1)Uy e M-
s - o i )
{r 'Tz—t‘lj— +iat - d-]‘.-.,,l,rl-—— w[rH{r}-r ﬁl. (50)
3anumem ypasrenue (49) ¢ yaetom H(r) = Z (rb)C, , B BHzE:
42 a o Ll
(=5 +r g + a1 I_].,(r)—— —T"+ P 1)
[Monoxum
Un':.r_]=k1r: t R:T* T k]]-ﬁ T asa (52)
Torma
TRl = 2k, 1+ dkgr? + Blgr® 4 )
|:I W 4
= =2k, + 12Kar*t 30KyT .. .

U3 ypaBnenus (51) ¢ yuetom (52) -(54) nomyuaem:

2k, e + 12k.r*+ 30k, r* + ., 4 2.0 + 3k, T +
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+Hikyr®+ ... +a’ k1r4+|.1 ]-Ii.-.l"E+E I-Lgr + ... mpu n = | momydaem:
. 2
Cy s r*B* b r*— r—+41 g -l)w()—-—I/I(r) (65)
=y O T ), (55) 2 Tar

C yuerom (38), momaras yacTHOE perieHne ypaBHenus (65) B Buze:
[MpupaBHuBast KOIPPUIMEHTHI IPH OUHAKOBBIX CTETIEHSIX I HYJIS, TI0JIydaeM:

=g+ nart iy’ 4 (66)
. ﬁ - _ _Gb w(r) =1y z 3
4]";1 + —av 0 i &{1—2%7
. Y yYHUTHIBAs IPOM3BOIHbIC
b3C, € bia® =™} ;
*. +a’k, - =0: g, - A4 dwir) _ 2 4 &
£ 16k + @K - e~ O © sa(-2v) 5 - 3mrt+angr +inrt (67)
€. b® b +at T+ a2 B 1 .
®.36k; + a'k,+ =0 K= GOttt o LWl _6n,r+ 20,7 +42nyrt 4 (68)
z Ig=a4{1-Iv) dr?
3anumieM ypashenue (50), ¢ yueroM B BH/IE: MOJY4UM U3 ypaBHeHus (65):
T 1
(r2_+r—+-ﬂ! r 4)“](1‘)— . . . . -
arr 9 6n,r? + 20mgr® + 4n,r” +. .+ 30,17 + S0’ + TagrT + atn P+ atngr’ +
— 5 dB{r) it
- = [tU(r)- p* == L -—+..)). 57 ,
e L ,”( T ) (57) +atngr®onyrtenge - ngrTo = EL(pi st iy S (69)
ITonaraem o
TCIO/I2 HAXOMM:
Vo) =myr* +myrt 4+ (58) . 8 ALy b H _ Gpib{aTab?)  ACyhia*saTh?sb%)
Torma :__”..-1_:..-:’“3_ :|a.:'4.::|—:-.-|’n3__ LE24-4R[1-2v] (70)
dVgir) 4 2.6 5 Wrak, 3anmmieM peniearne AMHAMIYeCKIX ypaBHEHIH CBOOOTHBIX KONeOaHniH
ar T, amertd ., (59) cuctembr. Vickombie niepemertienust, ¢ yaerom (37), (38), (52)-(56), (58)-(62), (66)-
TR (70), OyyT UMETh CIICAYIOLIII BU;
—s = 12myr?+ 30mert 4 (60)

u = Zo (ra) €, + 3 Cs [Up 0+ Vo (0,
Toxcrasiss (58) - (60) B (57), momyqaem: -

Cy riiw' 1rhpt 1
4 ] 4 & 1 1 |
12myr* + 30ma.r® + . +4my r + Bmyr+ +1__|'( e T +...).(61) V(r):—gzu(ra) C, +E["-’,:,(r)—l.l.:.(r)],
Haxoaum
m. _ St g Cab (a® +b?) ) w(r) = C, Z, (ra) + C3 w(). (71)
V7 eepi-avy 3 3z 98(1-2v)’
3anmueM mocie/Hee u3 ypasreruii (15): 3anuiieM rpaHUYHBIE YCIOBHSA CBOOOJHBIX KOJeOaHHH paccMaTpUBaeMOi
1 A CHCTEMBI JUIsl CIIOIIHOTO IIMIMHAPHYECKOTO Tela MPH 7 = 7, 3aKIF0YArOIHecs
(V2 + ) wir) =- —— (1), (63) ) B o "
r 1-2w B PaBEHCTBE HYJIIO HAMPSDKEHUN Ha OOKOBOI €r0 MOBEPXHOCTH:

W, c yquOM (14), (24) B BuUze:

(r3—+rd—+a r? - 0% wir)=

v . duir) | — -
Org r=r, =2 “[E HU(r) sin nz cos ng + di sin JIZ cOs n‘P]r:zu =0;

(64)
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T T T o T T e e o o B A W e S D T ST R e o n T I ]
WIH
[ I/I(r)+du'“" -0
1-2 gy =g
Orgp r=r, =1) [ﬂz:rI sin iz sin ng —:-Iu(r)sinnzsin n(p—$ sin nzsin N =, =0, (72)
WA
dufe] W wiT) .
= 7o 7 dr=r, =0 (73)

O = p[mu(r) cos 11z cos ng - COS JIZ COS Il"lﬂ:-r: =0,

nim

dwr]
[mu(r) — % ] — 0, (74)
TJ€ 7 = ¥, BHEMIHMH PaJinyC CIUIOMIHOTO [MITMHAPHIECKOTO TEIa.
[MonctaBnsia (71) B (72)-(74), moayduM CHUCTEMY TpeX OTHOPOIHBIX
anredpanyeckux ypaBHEHUH OTHOCHUTEIBHO TPEX HEHU3BECTHBIX NMPOM3BOJBHBIX
IIOCTOSTHHBIX, HeTPUBHAJIBHOS (HEHYJIEBOE) pPellIeHHE KOTOPOH MMEeT MECTO IpH
PaBEHCTBE HYJIIO €€ XapaKTepUCTHUECKOT0 onpeenuTens. M3 xapakTepHcTUIeCKoro
ypaBHEHHsI MOTYT OBITh HaiJIeHbI IEPHO/Ibl CBOOOHBIX KOJICOAHHI CHCTEMBI.
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2. CmupHaoB B.1. Kypc Beiciueit matematuxu. M.JL., 1952.T.2. 275c.

Tyitinoeme
Maxanada yununopiix KoopouHammap icyuecinoesi ki wexmi
KoOanicy ecenmepiniy wewimi Kapacmoipuvlizan. Teoowe mypinoe opvin
ayvicmuipy menoeyepi ColebLIAmbIH MAMEPUAIOap Yulin YUTUHOPIIK OeHeapee
wewineen. Korem xerneuyi Ienvmeonvy menoeyiep dazvinaowl. Bipmexmi
oupghepenyuanovix menoeyiep wewimi aiobli aiad AUHbIMALLIAPObl 06N,
beccen ynryusiapsbl mypinoe anvinzan. bipmexmi emec oughgepenyuanovix,
menoeyiep wewimi 6enziciz Kodgguyuenmmep 90ici ApKbLIbL ULCULLTIZEH.
Resume
The inner boundary problem of disturbance is solved in the paper.
Equation in displacements expressed in Te done form is solved for the.
compressed material of some cylindrical bodies. Volume expansion is
subjected to Helholts ‘ equation. The homogeneous differential equations
solving is obtained in besselian functions with preliminary separation of
variables. Non-homogeneous differential equations’ solving is obtained
by the method of indeterminate coefficients.
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ABOUT THE GRAPHS OF CLASSES OF
CONJUGATE ELEMENTS OF THE SIMPLE GROUP

V.O. Budkova, I.I. Pavlyuk
Pavlodar State University named after S. Toraigyrov, Paviodar

In this work the results of researches of A5 group of the sixtieth order with
Keli’s table in 3600 positions are presented. The researches were carried out
with use of computer technologies. The computer program was developed by
LI. Lyashchenko [1], the analysis of the received data is made by V.O. Budkova,
the general strategy of research is offered by I.I. Pavlyuk. He is the author of
mathematical theoretical-group concept of «columns of a class of the interfaced
elements of group». Group 12 of an order was investigated in [2], and group of
21 orders in [3]. Symbols are standard in this work. They can be found in [4].

1. Group 60 of an order.

Here the results of researches of A5 group of the sixtieth order with Keli’s
table in 3600 positions (table 2) are presented.

Group A5 - a group of even permutations of order 5. Its defining ratios
(a genetic code): a* = b’ = (ab)* =1.

The group consists of elements of the second, third and fifth order. Keli’s table
of AS group is presented below (table 2). For convenience of designation of elements,
they are replaced by their cardinal numbers. Numbers of elements and designations
corresponding to them are given in the following table (table 1) which contains informa-
tion on the order of elements, return elements and classes of the interfaced elements.

Table 1
-
Pereeacl :":_'_-"-. T —— | e——
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. E
[] 5 o 5 " -
] C W 1 [ [
] - - " 1 r
] " [ ¥ (] [
i ' 'y " ¥ m,
r N i T i [
L] ' L ] i [
(] [ - & ' [
I na'n -'s n 1
" Wi 1 u i
- L L] '
W' - n i "
wha's wha'y ay 1 [
Wa | W l [ k
L ¥ 1 1 L}
T ' - ] ' r
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i
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o 2.5 Graph structure of conjugacy classes of AS5.
:3 !I Tslg=l=a u-E|E1u'.‘ ~Tglel~ Hl"' Slalgl= ﬁls:| E!l?ﬂ[:i = 5 Graph structure of the neutral element.
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Figure 4 - Graph structure of the P, conjugate to b?

"

Figure 5 - Graph structure of P, conjugate to a

In the presented columns (drawings 2, 3, 4, 5) orientation of edges (except dot
reflections) isn’t specified, and feedback between pitches (symmetry) isn’t speci-
fied. It is caused by graphic difficulties and in order to avoid blocking up of counts.

The work presents tables Keli, graphs of classes of conjugate elements of
order 60. The relation of centralizer equivalence concerning an element a and is
the new relation of equivalence on the group [4] alimony.

On the basis of this relation tables of interface and the column of classes of
the interfaced elements of the specified group are constructed. Thus established
graphically (Figure 3 and Figure 4) that there exists isomorphic [5, 6, 7], graphs
of conjugacy classes of groups of order 60.
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Tyuinoeme
Kymvicma monmuly max pemmi IKEUBETCHMMIK KIACCMAPbIHLLY
2papanviK KypulLibLMbl YCbIHbLI2AH.
AHnnomauyus
B pabome cmpyxkmypa epynnei npedcmasiena ¢ nomouvio epagos.

VIIK 511:517

Ob O4HOM ogxXo4E K NOCTPOEHNKO
YACTHbIX PELUEHWUA IMHEWHOIO
ANOPEPEHLINATIbBHOIO YPABHEHWA

M.b. betceébal, I"X. Myxameduee
BKI'TY umeHu []. Cepukbaesa, 2. Yemb-KameHo2opck

Nmerotcs crmenuanbHOCTH, B KoTOophIX corjacHo 'OCO u TunoBsIx
IporpamMM, B COJEpP>KaHUU AMCIUIIMHB MaTEMaTUKU HE NMPEAYCMOTPEHBI
KOMIUIEKCHBIE YHCIIa U TeM OoJiee KOMIUIEKCHO3HAUHbIE (DYHKIIMH, B CIIEICTBHU
Yero, Mpu U3JI0KEHUU TEMBI O MOCTPOSHUHU JIMHEMHO HE3aBUCHMBIX YaCTHBIX
PpeLIeHNi OTHOPOIHOTO M YACTHOT'O PEILIEHHUS] HOOAHOPOJHOTO JINHEMHBIX ypaBHEHHI
C MOCTOSSHHBIMHM KO3((UIIMEHTaMHU B CIIydasx, KOTJa XapaKTepHUCTUYECKoe
ypaBHEHHE He UMEET IeHCTBUTENILHBIX KOPHEH MM IpaBasi 4acTh ypaBHEeHU 3a/1aHa
B BHJE MPOM3BEIECHUS IKCIOHEHIMAIbHOH (DYHKIMH M JTHMHSWHOH KOMOWHAINU
KOCHHYCa M CHHYCa, BUJIbl YaCTHBIX PELIEHHH BBIIAIOTCS Oe3 000CHOBaHMS, KaK
n3BecTHBIN dakr [1-2].

B pabotax [3-4], mi1st HEKOTOPBIX YaCTHBIX CIIy4aeB OBUIM IPEJIOKEHBI
METOAUKHU M3JI0XKEHUS JAHHON TEMBl, B KOTOPBIX HE MCIONB3YeTCsA MOHATHE
kKoMIiekcHoro uucia. Ilpeanaraemast pabora sBISETCS MPOIOIDKEHHEM 3THUX
pabor s obmiero cirydasi.

1. HaxosxaeHue THHEIHO He3aBUCUMBIX PELIEHUI OMHOPOIHOTO ypaBHEHUS

JlaHO NuHelHOE OTHOPOJHOS YpaBHEHHE BTOPOrO MOPsiAKa

y'+py +qy =0, (1
r,uep Hu q- IIOCTOSSHHBIC HeﬁCTBHTeHBHLIe qucla.
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YacrHele pentenns ypaBuenus (1) Oyzem uckarth B BUZE IPOU3BEICHUS ABYX

GbyHKIMH OT X:
y=ulxv(x), ®)
rae u(x) n V(X) - Hem3BecTHBIC BAXIBI muddepeHnrpyeMbie GYHKIIUH.
OyHy 13 3TUX (QYHKIUH MOXKHO BBIOPATH yIOOHBIM JUIsl HAC 00pa3oM, IPYTyIo
OIpe/Ie]IMM Ha OCHOBaHUH ypaBHeHHs (1) COOTBETCTBEHHO HallleMy BBIOODY.
[Moncrapnss (2) B ypaBuerue (1), OymemM UMeTh:

uv+2v tpvu'+ v+ pv +gvu = 0. 3)
Bribepem ¢yHKIHMIO V Takod, YTOOBI

2v"+ pv =0. 4
WnTerpupys, nonydaeM
e
v{x}: e
TZie C - IPOU3BONIBHCE TOCTOSTHHCE.
Tak kak HaM JIOCTaTOYHO KaKOTO-HHOYAb OTIMYHOTO OT HYJISI PelIeHus
ypaBHenus (4), To 3a QyHKIMIO V(X) BO3bMEM (YHKIIHIO, COOTBETCTBYIOILYIO

ciy4aro ¢=0: R
e)=e

[Toxcrapmnsis HaliIeHHOES 3HAUEHHE V(X) B (2) u B (3), HOXy4rM, YTO pEIICHHE
HUMeeT BUJ

y=ulel® 5)
re Gpyuxuns U(X) sBIseTCS HeHyIEBBIM EleHneM ypaBHeHHUS.
w=P =My g
4 (6)

2
3amerum, gto yncao D = p” —4q sBiseTcs JUCKPUMHHAHTOM KBaIpaTHOTO
YpaBHEHUS

.ﬁ::+lﬁk+q=|:[ (7)

VYpasrenue (7) Ha3pIBaeTCs XapaKTEPHUCTHIECKUM YpaBHeHHEM ypaBHeHus (1).

YToObI MOTYYNTh J1Ba JMHEHHO HE3aBHCHMBIX pellleHui ypaBHeHus (1),
JIOCTaTOYHO B3STh B KAUECTBE u(x) JIBa JIMHEITHO HE3aBUCHMBIX PEIICHUH ypaBHEHUS
(6). Ypasrenue (6) siBIsieTcs! ypaBHeHHEM, JOITYCKAIOIIEe MOHMKEHHE MOopsiIKa.
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peo0pasyeM ero B ypaBHeHHE IIEPBOTO MOPSIKA OTHOCUTENBHO QYHKINU Z
1 MHTETPHUPYS €T0 MOTYIHM €T0 OOIIUI HHTETpal:

rne D=p’-4q - IUCKPUMHMHAHT XapaKTepUCTUIECKOro ypasrenus (7),
¢, - IPOM3BOJILHOE MOCTOSAHHCE.

Beens oOpaTHYr0 3aMeHy z = 1’ noiydum audQepeHnranbHee ypaBHeHUE
IIEPBOTO TIOPSIKA OTHOCHTENBHO (ByHKIHH 1(x)

(®)

Xox peureHusi ypaBHeHUs (8) 3aBUCHT OT 3HaKa NUCKPUMHHAHTA D
XapaKkTepucTHIeckoro ypasuenust (7). PaccMoTpum kasxplii u3 cirydaes D >0, D=0
u D <0 otaenabHO.

Cuyuaii 1: D=p’-4¢>0.

Tak kak HaM JOCTaTOYHO JIBYX JIMHEMHO HE3aBUCUMBIX PEILEHUH, TO B JAHHOM
CJTydae, Mbl MOJKEM OTPAaHMYMBATLCS B YPAaBHEHHH (8) 3HA9€HHEM MOCTOSHHON ¢, =0):

" i
M 2 H {I.
B cmry D >0, neByro 4acTb ypaBHEHHUSI MOXKHO Pa3JIOKUTh HA MHOKHUTEIH:

S
[r.' Eululzul-ﬂ

OTcroia UMeeM:
[ D [ r:r
uw' - g =10 ' =+ b= )
2 WU 2 .
WHTerpupys 3TH ypaBHEHUS, IIOTYyYUM

i il
Thy Py

u=e?® ‘nwmu=e

[Tonaras c¢,=0 u ¢, =0 moJyYMM 1Ba JIUHEHHO HE3ABMCHMBIX PEUICHUN
ypaBHerus (8):

4o B
ulx)=e? , wlx)=e 2

[oncraBnsas ux, moodepenHo, B (5) MOIydnM JBa JIMHEHHO HE3aBHCHMBIX
pemrennii ypasresust (1):
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WITH
-3 —k,
¥ =8 " ¥, =¢ """
— g+ _—p—-D
raef, = 5 nk = 5 -~ KOPHH XapaKTEPHCTHHECKOTO yPaBHEHHNS .
Cuyyaii 2: D=0.

B sTOM ciydae u3 (8) moimyunM ypaBHeHHE BHJIA

u”=c,um u'=c,.

Ortkyna u(x) =cx + c;.

[Monarascey B Havase, 910 ¢, = 0On cj=1, 3areMm ¢, = lnu cj=0 TIOJTYYHM JIBa
JIMHEWHO HE3aBUCUMBIX pellieHnid ypaBHeHus (8):

u,(x) =1, u,(x) =x.

IToacrapmnsis ux, moouepenHo, B (5) umeem

] P
Lx -E£x

) =g 2 L= 2 P o= P
y=e?, p=xe! Ly=e", y=xe

rae k, = —% CJIMHCTBCHHBIN KOPEHb XapaKTEPUCTHUCCKOTO ypaBHeHUS (7).

Cuay4aii 3: D<0,
B sTom ciyuae ypasHerue (8) MOXKHO 3aIiCaTh B BUAE
o =D

[ ThE ul| =c
i

Tak KaK JieBas 4aCTh YPaBHEHHsI HOOTPULIATEbHASA, TO HAJI0 ojiarath ¢, = 0,
Ho npu ¢ = 0 ypasrenue (8) umeer Tonmbko HyleBce pemreane U = 0, mosTomy

2
nomaraem €1 = €6, re % >0,
|'_ W
Jl'"l-l-[ Jrl =
’
| I — Ty ]
. (=D . |s (=D
W= e | =5 Jr| u'=- :'_-l —u
1‘ % Y WA li a0

Pemas nepBoe ypaBHeHnEe, NOIYIHM

— L]

Jl=ﬂ‘|hllr!i.ll‘l ‘_ﬂ
o= I 2

X4y

2
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Ortcrona, 3agaBass TPOU3BOJILHON MOCTOSHHON €7 pas3MuHbIE 3HAYEHUS,
Pa3HOCTH KOTOPBIX He KPATHBI YHCTY /7 MOYKHO ITOJTyYUTh OECKOHEUHYIO CHCTEMY
TIMHENHO He3aBUCHMBIX (QyHKIMH. BeiOupas, 1715 mpocToTsl, CHavasa

W=
== e. =1

- b

3aTeM

_w=al _m

Ty TR

MOJTy9UM

e I -
i, [x J==in x, #y{r)=cos——x

[Moncrapmnss ux, moodepeaHo, B (5) mveeM

B JE ol L SO . !
||.5-|I1_|.'|'._|-_.-:-"2=2l5-__|

Pe3roMupys BBILICH3T0KEHHBIC MPHXOAUM K CJIIYIOIICH CXeMe HaX 03K ICHUsI
JIMHEITHO He3aBUCHUMBIX YaCTHBIX PEIICHUH OTHOPOJIHOTO JINHEHHOTO YPaBHEHUSI C
MOCTOSTHHBIMU Kod(duimenTamu (1):

"+ py’ +qy =0 - oTHOPO/IHCE ypABHEHHE;

i’ + pk + g = 0 - XapaKTepUCTUYECKOS YPaBHEHHE;

2
D= p - 4q - AUCKPUMHUHAHT XapaKTCPUCTUYCCKOI'O YpaBHCHU .

C ny 4 a u|Kopau xapaxkrepuctudeckoro | JIMHEHHO HE3aBUCHMBIC YaCTHBIC

OTHOCH YpaBHEHHS perieHus

TENnbHO Obmee pemenne
JCKPH

muHaHTa ) y 1 Y 2

XapakTepuCcTHUYECKOE

ypaEHCHI/Ie UMeeT JBa
A3JIMYHBIX KOPHS:

D>0 P P

M = g™’ ¥ = " ¥, =-I:'|E"'" +-E'_,E"':'

XapaKkTepUCTUUYECKOE
YypaBHEHHE HMeEeT
D=0 ©/IMHCTBCHHBII KOPEHB:

o= v, =xe™ | ¥ = '::L'| I l__,:_.,},ﬂ.-
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XapaKTepHCTuqecxoe
ypaBHEHHE HE HMeEeT

eHCTBUTENbHBIX KOPHEH: | T
D<O0 A W, =™ cosfiv ar | .
E ﬁ ¥y =" SN Jix ||-.."‘"|:|'||:|n|'.'|.l\.-:::|||||.|]

-0 iy

Teneps nepexoArM K IIOCTPOSHHIO YAaCTHOTO PELICHUs HEOJHOPOIHOTO
ypaBHEHHS.

2. Haxok/1eHue YacCTHOTO pelleHNsi HeOTHOPOIHOT0 YPaABHEHH ST
PaccMOTpUM HEOTHOPOIHCE YpaBHEHHE BUIA

¥ e gy = ""{.r-:!.r-l.'w P 4 £ | x=in fix ]’ )

rae &, f - 3a1aHHbIE IOCTOTHHBIE YrCia, f# 0, Flel=ax"+..+a_x+au
O, x|=bx' +._+b x4 b _5anaunpie MHorOweHbL @, = O, &, = 0 (nk =0,0,2,...).

Kax GBUTO TIOKa3aHO BBILIE BUJ PELICHUS OMHOPOJHOIO YPaBHCHUS 3aBHCHUT
0T ero KO3 PHUIMEHTOB Pyu1,

EcrecTBeHHO BHJ pemIeHns] HOIHOPOAHOTO ypaBHeHus (9) OynmeT 3aBHCETS,
Teneph, He TOJIBKO OT KOA(MHUIHEHTOB P> 9 , HO M OT MapaMeTpoB ypaBHenus & u 3.

Pemenne ypaBuenus (9) uieM B BUIE

y= :.*"'{u |::'I.'}L‘1.'I5|:_!n.'l' + 1'{r}jnjj.1']’ (10)
rae u(x) u V(x) HemsBecTHBIC ABAKIBI MU (EpEHIIpPYEMbIE ()yHKIIIH.
[Moncrasnss pynkuuio (10) B ypaBrerue (9) n nprpaBHUBast KO3 HUIIMEHTHI

COOTBETCTBEHHO MPU COS X U sin fx, HAXOAAMMXCS 11O Pa3HBIC CTOPOHbI
ypaBHeHus1, Homy4nm, uto ¢pynkuus (10) Oyner pemenueM ypasrenus (9), ecnu
TOJBKO (PYHKINHU OYAYT yJIOBIETBOPSTH YPAaBHEHHIM

e o+ ph e+ pae g P e 200+ la + ph= B () (a1

"
2~ Bl 4 phev Qe pd e poag - B0 (12)
B cuny Toro, uro npassie yactu ypaBreHuil (11) n (12) sBusiorcs
MHOTOWJICHAMH, MBI MOXEM HCKaTh (DyHKIIUH u(x) ¥ V(X) B BUJIe MHOTOUJIGHOB.

U rtak, mycts M(X) u V(x) sBnsiores muorousenamu. Tora NeBble 4acTu
ypasaenuii (11) u (12) Tarxoke OyyT MHOTOUJICHAMH.
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Tax Kak cTeneHb MHOTO4IeH HE MEHbLIE CTENEHH €70 HpOI/I3BOI[HOH TO ClTy4yae
2o +pzlgmo” + po+4g— ﬁ # 0, 10 ecTs KOrIA B KAXIOM U3 yPaBHEHUI
(11) u (12) conepxwutcs U(X ) WA v(x ) , CTETIHN STHX MHOTOWIEHOB (JIeBBIX YacTel
(11) m (12)) MOryT OIpeAETISTHCS CTETICHBIO u(x ) in)7¢ v(x ), B IIPOTHBHOM CJIydae,
B cuty yeaosust ff # 0, cremnenbio u’(x) WIN v’(x),

PaccMoTpuM 3TH citydau IO OTAEIBHOCTH:

1) Cayuaii, korna 2+ p =0 nim a’+ pe+g-p'#0, ro ects xorma
fq-p =D

B 9TOM ClTydae J0CTATOYHO T1071aTaTh, 4TO CTETEHH MHOTOU/ICHOB M(X ) u v(x)
HE BBIIIE, UeM # = IMAX {H:Ji }, TO €CTh UCKAaTh M(X) u V(X) B BHJIC MHOI'OYJICHOB

P 3
= —Tpmm 7 e

ux|=Ax" + A"+t A x+ A (13)

Mx|=Bx"+Bx"" +..+B_x+8B_ (14)

¢ HeonpeeeHHbIMU Kodpduumentamu Ay Ay ALy B B, B KOTOpBIE
HaXoAaaTcs mocpeacTBoM moactanoBku (13) u (14) B (11) u (12).

-
3
B stom ciydae ypasrenust (11) u (12) mpumyT cneayrommii Buj

e

2) Cryuaii, korga @ = =" uma i ' =

u' 2o p e+ 2P = Px) (15)
g Ir II —

—2fu' +v" 4+ (20 + p' = Li.{.t], (16)

rae B #0 no ycnosuio.

!

Torpaa, 1Mo aHaIOTMU NpPEABIAYILIEMY CIIydaro, MBI rojlaraeM U (x) u V'(X)
MHOrO4JIcHaMHM CTCIICHU /1, TO €CTh U (x " v(x) MHOTOUJIeHaMu cTerend m + 1,
IIPY TOM 3HAYEHHSI CBOOOHBIX YJICHOB 3THX MHOTOYICHOB HE UTPAIOT HU KaKOH
poIH, Tak Kak Mpy nojcTaHoBKe uX B (15) 1 (16) mpon3BoHbIE CBOOOHBIX WICHOB
oOparatoTcs B Hy b, [lonarast ux, paBHBIMH HYJIIO ©IMEEM

el =A™ + A" .+ A x
b
Mx|=Bx""+Bx" +..+ 8B x
Hewuspectbie KOSQPUUUAEHTBI oAy oy A s By yeeey B, HAXOAATCA TAK KE, KAK B
MIPEBIAYIIEM CITydae.
P63IOMI/IpyH BBIICU3JIOKCHHBIC TPUXOUM K C.]'IGZ[y[OH.[Cﬁ CXEME OIIPCACTICHUA
BU/Ia YACTHOTO PEIEeHHs HOOJHOPOAHOTO ypaBHeHus (9):

- PRV . [l
+prpyee {f‘:..l’-mﬁ:-l— Ch | xsin IEI.\‘] - HEOJTHOPOJIHCE YpABHEHHE,
I — 1 -l )
Plx|=ax"+ax et T+,
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Q‘..r.—hr +|'J-1. T +|'J- I.'r+|':

nk=0012.., D=p* =49, p=0, q.tll f, =0

m = max k|

x| =Ax" 4t A x4+ A, G [x|=Bx"+..+B x+8,

Ne Cny‘{aﬁ OTHOCHUTCJIBHO Bl/lll YacTHOI'O PELICHUS HEOAHOPOJHOTO YPAaBHECHUS
p.q.anp
1
» _I«'=-.""{.-|_I.1.':ms for + | x |sin Ih']
a#—=
WM 2
-D
2,7
4

v=e“alf [xJoos e+ G_{x Jin i)
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Tyitinoeme
Kymvicma exinwi pemmi mypaxmel Kod¢guyuenmmi 6ipmexmi
oughpeperyuanowix, menoeyoin CoI3bIKMbIK MOYVeICi3 Oepoec wewimoepi meH
bipmexciz Ougpeperyuandbix menOeyOiy Oegpbec ewiMOePit KypyObiH 0SCHYDIIK
adicmemernepOen o3eeuie Mociioepi ycvinbliadsl. byn mocindepoiy epexwenici
0ocmyprik 6asHOayIapoazbl Cunammamansl meyoeyoir, OUCKPUMUHAHMbL
mepic carn KHcone OIpmeKciz meHOeyOiy Oy dHcaabl IKCHOHCHYUANOBIK, (DYHKYUS
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MEH KOCUHYC NeH CUHYCHIbIH CbI3bIKMbIK, KOMOUHAYUACHIHbIY KOOEUMIHOICI

mypinde bepineen ancaz0atinapoa KoIOAHbLIAMbIH KOMIJEKC CAH YebIMbIHbIH
KONIOAHbLIMAUMbIHObI2bIHOA. Bipmexmi menoey dcaz0atlblHoa YChIHbLI2AH
o0icmiy myuiHi exiHwi pemmi menoeyOiy Cbl3bIKMbl Moyeicis depbec
wewimMOepiniy OIpIHWE pemmi Col3bIKMbIK, meHoeyol weuyoe KOIOaHbLIAmblH
Bepuynnu odicin Kondary apkvuibl Kypoutysinoa. COHbIMEH KAMap, OH Jcazbl
IKCHOHCHYUATIObIK, (DYHKUYUS MEH KOCUHYC NEH CUHYCHIbIH AUHbIMATIb! KONMYUETIK-
KO3hghunuermmi col36IKmbIK KOMOUHAYUSICLIHBIH KebelumiHOici mypinOe bepineen
bipmexciz menoeyoiy Oepbec wewimi Cunammamaiblk, meyoeyoiy, myoipiepine
OAIAHBICCHI3 AHBIKIMATAODL.
Resume

Thework offers ways of building linear independent quotients of the decisions
of uniform and quotients of the decisions of lumpy differential equations of the
second orderwith constant factor, differing from traditional methods of building of
these decisions. Their difference is that in them is not used the notion of the complex
number applicable in traditional interpretation in the event of negative discriminant
of the indicative equation and when the right part of lumpy equations is given in
the manner of product of the exponential function and linear combination of the
cosine and sine. The content of the proposed method, in the uniform equation,
is concluded in use of the Bernoulli method applicable for decision of the linear
firstorder equation, at building linear independent quotients of the decisions of the
linear equation of the second order: In the event of lumpy equation with right part
in the manner of product of the exponential function and linear combination of the
cosine and sine with variable factors-polynomial, quotient decision of equations
is definedirrelativelyof roots of the indicative equation.

VK 004.032.26

HEWPOCETEBBIE TEXHOJIOI MU B NOAAEP)XKE
MPUHSATUSA PELLEHWUA B UCCIIEQOBAHUSIX
OKOHOMUKU 3ANALHO - KABAXCTAHCKOU OBJIACTH

E.X. l'u3zamoes, 4.)K. A6OpaxmaHoea
Eepasutickas Akademusi, 2.Yparnbsck

Bomnpock! n3yuennst hyHKIIMOHUPOBAHMSI SKOHOMHUKH JTF0O0H POM3BOACTBEHHON
CHCTEMBI BCer/ia ObUIM U OCTAIOTCS aKTyanbHBIME. OOBEKTHBHO OIHCaTh PadboTy
SKOHOMHKH CTPaHBI, pETHOHA, OTPACIU WM APYTHX MPOU3BOACTBEHHBIX €INHHUII
9TOH CIIOKHON CUCTEMBI SBJISIFOTCS YKM3HEHHO BaKHBIMH JIJ1s1 OOIIECTBA.
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AJIeKBaTHCE ONMCaHNE YKOHOMHUKH MO3BOJISIET OOBEKTHBHO IIPEICKa3bIBaTh

MEPCIICKTUBY Pa3BUTHS U HAMETUTH MyTU YIY4YIICHUS €€ (DYHKIIMOHHPOBAHUS,
MPEANPUHSTE pealibHble AEHCTBUS JIsl JOCTHUKEHUS HAMEUEHHBIX 1eNieH, OL[EHUTD
JIOCTOBEPHOCTH pean3allii HaMEUeHHBIX IJIAaHOB.

ITo omeHkam crmenuanlucTOB HAaCUHUTHIBAeTcs OoJyiee cTa METONOB
MPOTHO3UPOBaHUA. B CBs3U ¢ 3TUM mepe]] CIelaliCTaMyd BO3HUKAET 3ajaua
BBIOOPA METOJIOB, KOTOPBIC JaBaJIH ObI B IOICPIKKE IPUHSTHSI PEIICHIIA PeaTbHBIC
MPOTHO3BI TIPU U3YUEHUH MPOIIECCOB U CUCTEM.

OIHUM U3 TaKUX, THTEHCUBHO Pa3BUBAIOIINXCS B TIOCTIETHEE BPEMSI, METO/IOB
SIBJISIFOTCS] METO/IbI HEPOCETEBBIX TEXHOJIOTHH.

HeiipoceTeBble TEXHOJOTHU SIBIASIOTCS OTHOCUTEJIBbHO HEJIAaBHO
pa3pabOTaHHBIMU TEXHOJOTHUSIMHU, HAYajlo KOTOPOH OBLIO MOJOXKEHO
k. Makkanokom u Y. ITurtom. B 1943 r. Beinuta ux padota «Jlormueckoe
HCYHCIICHUE HJICH, OTHOCSAIIMXCS K HEPBHOU NEATCILHOCTHY», B KOTOPOU ObLIa
MOCTPOCHA MOJICNIb HelpoHA U CHOPMYIHPOBAHBI MPUHIUIBI MTOCTPOCHUS
HCKYCCTBEHHBIX HEMPOHHBIX ceTeil. B ganpHeiimeM, B CUily B3aUMHOTO
HEMOHUMAaHMUSI YUeHbBIX Pa3HBIX CHIEIIMaIbHOCTEN CYIeCTBa UIei TOM TEXHOIOTHH,
paboTHI B 3TOM HampaBJicHHMH OBUTA CBEPHYTHI TOUTH Ha 10 JeT.

B 70-e roabl, OBIIO MPEATOKEHO MHOTO MHTEPECHBIX pa3paboToK,
MO3BOJIAIONIMX PAacIO3HABATh JOCTATOYHO CIOXHBIE 00pa3bl. Ceiiuac 310
HaIpaBJIcHUEC B HayKe OBICTPO Pa3BHBACTCS M HAXOJWUT BCE OOJBINE U OOJIBIINE
MPUMEHEHUH B MPAKTUKE UCCIeI0BAaHUM.

[IporHosupoBanue MPEANICCTBYET BHIPAOOTKE YNPABICHYCCKUX PEHICHUMN
U BO3JICACTBUI Ha OOBEKT UCCIieOBaHMs. [1IaHMpOBAaHUE JKE SBIISICTCS OJHUM
13 BaXHEWIUX (DYHKIMH M COCTaBHBIX YacTed yHpaBJeHUsS HKOHOMHUKOH.
[TnannpoBanue - 3TO MOCTPCEHHE TIaHa, Crioco0a Oy IyIINX ISHCTBHH, OIIpe/ierieHHe
SKOHOMUYECKOH TPAEKTOPUHU, TO €CTh COJIEP>KaHUS U MOCIEA0BATEIbHOCTH
1IaroB, BEAYUIMX K MOCTABJIGHHON 1€, YCTAHOBJIGHHE HAMEYaeMbIX KOHEUHBIX
pe3ynbTatoB. OOBCKTHBHCE MPOTHO3UPOBAHUE SKOHOMHKH SIBJISICTCS OCHOBOW
peanpHOro miaHupoBanud. [Ilupokre BO3MOXHOCTH ISl COBEPIIEHCTBOBAHMS
YIPaBJICHUS, TIOBBIIICHHS €r0 3(()EKTUBHOCTH, ONMEPATUBHOCTH, JCHCTBEHHOCTH
OTKPBHIBAET MCIOJH30BAHUE BBIYMCIUTEIbHON TEXHUKH B COUETAHUH C
COBPEMEHHBIMU MaTeMaTUYECKUMHU METOJaMH U TPOrpaMMaMH.

B MonmenupoBaHUM ZPKOHOMHUKHU MaTeMaTHUYECKHUMH METOJaMU
paccMaTpUBaIOTCS pas3luyHbIe MOAX0Abl. MojeaupoBaHue Ha MaKpOypOBHe
MPEANoaracT B OCHOBHOM JIBa BUJIa [TOIX0/1a: METOJ] MOTOKA PacX0/10B U METO]
MOTOKAa 0XO0J0B. MeToJ MOTOKa PacXoJ0B MpeaycMaTpPHUBAET CIEIYIONIYIO
CTPYKTYpPY HalluoHANBHBIX cueToB BHII (BaoBOro HaIloHaIbsHOTO MPOYKTA):

1. IToTpeOuTenbekue pacxo/ bl HaceseH s,

2. lHBeCTUIIMOHHBIE PAcXOAbl MPEANPUHUMATEIBCKOTO CEKTOpa BHYTPHU
CTpPaHBbI;
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3. 'ocy napcTBEHHbIE PAcXObl HA MOKYNKH TOBAPOB U YCIIYT;

4. YucTolit 5KCHOPT.

B MmeTtoze moToka J0X0/10B MpeycMOTpeHa CIIeYIOIIasi CTPYKTypa:

1. 3apaboTHas marta;

2. I1puOsbLib;

3. PenTHBIC IIaTEXKY;

4. TIpoteHr;

5. AMOpPTH3alIMOHHBIE OTYUCIICHUS;

6. KocBerHbIe HajoTH Ha OU3HEC.

B panpHelmmx uccieoBaHUSIX PacCMOTPUM METOJ MOTOKa PacxoJ0B.

PaccMoTpuM Mosienbh MaKpOIKOHOMHUKH Ha YPOBHE PETHOHAIBHONH 3KOHOMHKH
obnacty. B 0011ieM citydae Takast MOJICIb OITUCHIBACTCSI CIICTYFOIIM COOTHOIIICHHEM:

Y:C+1+G+Nl

rae C — moTpeONTEIhCKIE PACXOAbl HACETICHNS;

[ - MHBECTHIMOHHBIE PaCcXOIbI IIPESIPUHIMATEITECKOTO CEKTOPa BHYTPH CTPAHBL,
G- TocyTapCTBEHHBIE PacXo/bl Ha TIOKYTIKH TOBAPOB U YCIIYT;
Ny- 4UCTBIN 3KCTIOPT.

Ha ocHoBe mannabIxX 1o 3amanao-Kaszaxcrauckoii oomactr 3a 1994-2010 romer
pa3paboTaeM KOppesIIHOHHO-PETPECCHOHHYIO MOJIEITTh PETHOHATIBHON YKOHOMHUKHI
U OLIEHUM MapaMeTpsl Mozenu ¢ npumMenenueMm monayinst AHAJIM3 JAHHBIX
maketa MS EXCEL.

B pesynbprare moirydena ciemayromnas MoJIe b MHOKECTBEHHON 3aBUCHUMOCTH
1 OIIEHKH TTapaMeTPOB MOIETH YpaBHEHUE PErPEeCcCHH:

V=-152,8+7.93*X1-0,086*X2+0,0049* X4
(R?=0.987, FpaCH(O,OS;S ;13)=400,6; 3HauNMOCTH Fpacq=4,7*E— 10

Teopetnueckoe 3HaueHNe F—KkpuTepns mpu duciax cTereHeii cBoboasr 3 u
13 paro F__ (0,05; 3; 13)=3,41. Tak kax FWCLl >F_, TO YPaBHEHHE PETPECCHU
SIBIIICTCS 3HAYMMEBIM Ha TIPHHATOM YPOBHE JTOBEpUTENBHON BeposTHocTH 0,95,

I'paduk HCXOMHOTO U PACCUUTAHHOTO 3HAYCHHH MTOKA3aTEIs IPUBEICH HIDKE.

Ecnmm cyauth 1o mpuBEeNeHHBIM NapaMeTpaM W rpaduKy, TO ypaBHEHHE
JIUHSHHOW PEeTpecCH XOPOIIO AMMPOKCHMHPYRT MOICIHPYEMYI0 IMHAMUKY.
OmHako cpeHss OTHOCHTENbHAs OIMMOKAa MOJEIH TPH dTOM cocTaBisieT 44%.
OTa BeJIMYMHA CUATAETCs MpUeMIIeMol, eciiu oHa Meree 10%.
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—&— BPI1, Ha pywy HaceneHus, Tbic. TeHre, Y
—=— MpepackasaHHoe BPIM, Ha aywy HaceneHus, Tbic. TeHre, Y

Pucynok 1- I'paduik HCXOAHOTO ¥ PACCYUTAHHOTO 3HAYCHHIA MOKA3aTes

Crie10BaTeNbHO, YPaBHEHUE PETPECCHH ISl MPOTHOCTHUYECKUX [ENed U
MIPUHSITUS. PELIEHUS 110 YIIPABJIEHHIO 3THM MPOLECCOM He MOAXOAUT. [IpuunHOi
TAKOTO MOJIOKEHUSI SIBJIICTCS CUITbHAS BapHAIUsi (AKTOPOB HHBECTHUIIUS H YUCTOTO
skcriopTa — 80 1 215 mporeHToB (CM. puC. BHU3Y).

Tpachukm OCHOBHBLIX (haKTOPOE MOAENH

1000,000

800,000
600,000
400,000 e

200,000 - —

/.

0,000 ===t T T

ASS ST W A
1. 2 3 4 5 6 7\8 10 11 12 13 14 15 17
-200,000

-400,000

3HaueHus (akTopos

-600,000

Fon

—e—11 pacxoab! XO3AMCTB B CpeAHeMm Ha Aywy, Thic. Tewre, X1

—=— MHBeCTUUMM B OCHOBHOV KanwuTan, MIpA. TeHre, X2
— —UKCTLI SKCMOPT Ha Ayl HaceneHws, Aonn., X4

Pucynok 2- I'padrik 0CHOBHBIX (DaKTOPOB MOJIEITH

VYpaBHeHMEe perpeccuy COCTABIIEHO B ITPEANOIOKEHUH JIMHSIHON 3aBUCUMOCTH
MEXy M3y4aeMbIMH (pakTopamu. B peabHOCTH 3Ta 3aBUCHMOCTD HE SIBIISIETCS
nuHelHoi. Hampumep, ¢popma 3aBHCHMOCTH MEXAY BallOBOW pEernOHaJIbHOM
npoaykiuen (V), ToTpeOUTENhCKUMHU pacXoJaMH TOMAITHUX X03sUCTB (X1) u
HWHBECTHLUAMH (X4) nMeeT BUL:
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Fpa(bnqecxu 3Ta 3aBUCUMOCTD BBIT'TIANUT TaK:

B 0T PP e S i e 0 5 e R Py

Pucynok 3 - I'paduk 3aBucumoctu BIIP, X1, X4

YpaBHeHME 3TOH 3aBUCUMOCTH UMEET CIIEIYIOLUI BU:

BPIT 3KO = -7,7174+3,5003*c1+0,0053*c4+0,0123*x1*x1+0,0003*x1
*x4-8,808E-7 *x4*x4

N3BeCTHO, YTO HEUPOHHBIE CETH MO3BOJISIOT MOACTHPOBATH CAMBIE CIIOKHBIS
HEJIMHEIHbIE 3aBUCUMOCTH MEXIy MoKaszarensMu. IIpumenuM HelipoceTeBble
TEXHOJIOTUH JUTISI MOJISITMPOBAHISI M TPOTHO3UPOBAHHS MOJICTTH YKOHOMUYECKOTO
pocta BPII B 3amagHoka3axcTaHckoi oOmacTu. s 3TOH ear UCHONIBb3yeM
mporpammy STATISTICA.

B pesynbrare npumenennst moayiisi SANN Automated Neural Networks
nporpammbl STATISTICA Obutu mosydeHs! ClieIyOIIne Pe3yJibTaThl:

Tabmuma 1
Summary of active networks (CozHas Tabiuiia aktuBHBIX ceteil. Mcxommbie o 3KO)

Index

Net. name
Training perf.
Test perf.
Validation perf.
Training error
Test error
Validation error
Training algorithm
Error function
Hidden activation
Output activation

MLP
8 33.1 0,9983 | 1,00 | 1,000 455,02 |2995,8 | 501,619 | BEGS 97 | SOS | Tanh | Logistic
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Pucynok 4 - daktudeckue u pacuerssle 3Hauenus BITP 3KO

INoxa3aTenu kauecTBa A MHOTOCIOHHOTO MEPCENTPOHA IIOCTPOCHHON CeTU
nipuBe/ieHbl B Ta0mune 1 (ko3 GUIMEHT KOpPesIiY U1 TPEHUHT-ITaHHBIX PaBeH
0,998; nna Tecrosoit rpynmsl - 1,00 1 mpoBepouHOit rpymnns! JaHHBIX — 1,00).

Ha rpacdwuke BumHQ uto pacuernsle 3aadennst BPIT 3KO 6rm3ko niexar K mpsiMoi,
YTO yKa3bIBaeT Ha XOpoliee IPHOIMKEHIE MOICIH UCXOIHBIM JIAaHHBIM (HE00X0IMMO
OTMETUTH €Ile ¥ HeKOTOPBIE HeTUITNYHBIE, BBIIEISIONINECS, TOUKH rpaduka).

JHanee paccuntans! nporHo3Hsle 3HaueHus BPII na 2011 u 2012 roasl,
MIOJTy4€HHBIE HA OCHOBE MOCTPCEHHOM HEMPOHHO! CETH.

Tabiuma 2
[poruo3usie 3HaueHus BITP 3KO ot 3Havennn hakropos
Ton 5.BIIP 3KO_(t) Totp pacx HuBect Yucr 3ken
2011 13274 249,9 255,7 7162,4
2012 1329,6 271,3 2714 7371,1

3uaueHuss (aKTOPOB ISl TPOTHO3MPOBAHMS TOJIYYEHBI MO aJaNTHBHON
mporpamme ADAPTA.

[TporHO3HBIE 3HAYCHWS MO YPABHEHUIO PETPECCHUU PABHBI:

2011r-1841,2; 2012 r —2010,4 (TBIC. TeHTe Ha AYIIy HACEIICHHS).

CpaBHHBasi TPOTHO3HbBIC 3HAYEGHUSI MOKA3aTeJNsl, MOJYYCHHBIC MO0 MOJENN
HEWPOHHBIX CeTel C MPOTHO3HBIMH MX 3HAYCHUSIMH IO YPABHEHHIO PErpecCHU
MO’KHO CKa3aTh, YTO OHM OTINYAIOTCS COOTBETCTBEHHO HA 513,8 u 680,8 Tenre.
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Pucynok 5 - I'paduk 3aBucumocta BPII 3KO 0T moTpeOUTensCKIX pacXxomioB u
MHBECTULIUH 10 MOJAENH HelipoceTH

IpunaBas ¢pakropHeiM mpuzHakam X1, X2 u X4 BO3MOXHBIC 3HAYCHUS
(HampuMep, TPOTHO3HBIC 3HAYEHUS) MOXKHO NMPOTHO3MPOBATH PE3yJbTATHI
BaJIOBOTO PETHOHAIBHOrO MPOAYKTa Y C JOBOJBHO XOpPOLIEH TOYHOCTBIO.
ITocTpoeHHast ¢ MOMOILBIO HEMPOHHBIX CETEH MOJENIb MAaKpPOAIKOHOMUKH UMEET
OTHOCHUTENIbHYIO OMIMOKY ammpoKCHMAaInuu 6 MPOIEHTOB, YTO HAJO CUHUTAThH
XOpOIIMM NPHOIMKEHUEM MOJENIH K PealbHBIM AaHHBIM. (Moaens Xoporio
amIpOKCHMHUPYET JaHHBIE, €CJIN 3Ta OIHMOKa He IpeBbImaeT 10 mporeHToB).

PaccMoTpenHbIii npuMep MILTIOCTPUPYET BO3MOXKHOCTB MPHMEHEHNS] HEHPOCETEBOI
TEXHOJIOTHH B HCCIIEIOBAaHUSAX CJIOKHBIX SKOHOMHUUECKUX SIBJIGHUH, HO MPHU ITOM
CIISIYET CKa3aTh, YTO 00BEM JIAHHBIX 110 CTATHCTUUECKUM TPEOOBaHMUSIM JIOJDKEH OBITh
He Meree 30 MOBTOPHOCTEH, a 1Sl HBUPOHHBIX CEeTel 1 Toro OobIne. Takke OTMETHM,
YTO B MAKPOMOIETH HeT (paKTopa rocyAapCTBeHHBIE pacXoap! (X3) 1 TOMOTHUTEIHHO
HOOXOANMO HCCTE0BATh OCTATKU KpuTepreM JlaponHa-YorcoHa.

TaxuMm 00pa3om, JUTs MOJETTMPOBAHMS CIIOKHBIX HEIMHEHHBIX 3aBUCMOCTEH
MeXy (haKTopaMH MOXKHO PHUMEHSITh HelpOCETEBbIE TEXHOJIOTHH JUIS TTOJUIEPIKKU
MIPUHATHSL PELIECHUN.
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Tyitinoeme

byn maxanaoa bamvic Kaszaxcman aiimazeinbly 9KOHOMUKATBLIK,
KOpcemKkiumepin HeupoXCeniiK mexHoa02usiapobl KOiOaHbIN, Weuim
KabwvLI0ay KHcylenepinoe maioaiobl.

JKubinObIK, Cbl36IKMbIK KOPPETSIYUSIbIK — PeSPeCcCUsIbIK, MOOEIHINY
IKOHOMUKANLIK, (DAKMOPAAPINbIY MOYeN0iNieil KIACCUKANbIK 90iCneH
HeUpOICeNINIK MeXHON02UANAD MOOENIMEH CAbICMbIPA OMBIPbIN,
aiMaKmoly dKOHOMUKACHIHbIY 3epmmeyoe Ka3ipei 3amManabl uleuim
KadwuLI0ay sHcylenepiniy apmulKULbLIbIKMAPbl KOPCeminoL.

Maxana 2 kecmeden, 5 gpagpuxmen, scone 8 90ebuem ciimemecinen mypaosi.

Resume

This article gives an analytical study of the economy of West Ka-
zakhstan region using connectionist technology to support the decision to
manage the economy of the region.

Comparing the traditional method of multi-line correlation and regres-
sion model of the relationship between economic factors and the model of
connectionist technologies there is shown the advantage of modern approaches
in support of making decisions in the study of region economy functioning.

The article contains 2 charts, 5 graphs and 8 plots of literary references.
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ABTOMATU3NPOBAHHOE YTIPABJIEHUE QUCKAMU
(ASM) B CPEJJE ORACLE

A.T. XKymaxaHoea, I.C. banzabaeea
lMaenodapckozo eocydapcmeeHHO20 yHU8epcumema
umeHu C. Topaliebiposa

Automatic Storage Management (ASM) — cpeacTBO aBTOMAaTHYECKOT'O
yHIpaBieHHsl JUCKOBBIM NpocTpaHcTBoM 0a3a nanubeix (BJ1), mosBuBmeecs
B Bepcuu 10 u pa3Butoe B Bepcuu 11. JIBa riaaBHbIX cBoiicTBa ASM-—
KOHTpOJIMpYeMasi W30BITOYHOCTD JIaHHBIX W aBTOMaTHYecKas OaJaHCHpPOBKa
3arpy3ku AUCKOB. B cratbe paccmaTrpuBaercs mocTpoeHuss ASM, kotopas
CHOCOOCTBYET aBTOMAaTH4ECKOH OallaHCHPOBKH 3arpy3kH JaHHBIX. [locTpoeHne
JaHHBIX aBTOMaTHYECcKOH OamaHcHpOBKM ocymecTtsisercs B bJ[ Ora-
cle B koTopoii nmeercst 1Ba croco0a OTOOpakKeHUs! JaHHBIX (TaOJIMIHBIX
MIPOCTPAHCTB, KYPHAIBHBIX (pailyioB, KOHTPOJIBHOTO (aiina) Ha AUCK: B (ailisl
OC u Ha HeopMmaTupoBaHHBIE (ailioBol cucTeMoil pasznensl. B Bepcuu 10
TIOSIBUJICSI TPETHH CIOCO0, B OTPE/IEICHHOM CMBICIIE TPOMEXYTOUYHBIH MEXIY
MEepPBBIMU JIByMs, Ha3bIBA€MBbIil aBTOMaTH4YECKUM YNPABICHUEM THCKOBOH
namaTheio, Automatic Storage Management (ASM). OH npeanosaraer, 4To U3
He(hopMaTHPOBAHHBIX PA3/IEIIOB AUCKA (DOPMUPYIOTCS AUCKOBBIE TPYIIITBI, BHYTPH
KOTOPBIX (POPMHPYETCS CBCETO POJIa OOJIETYeHHBIH ClIeMaTN3UPOBAaHHBII BApUaHT
¢aiinoBoii cucremsl 11 Hyxa bJl. Yrpasrnenue «daiinamum» BHYTPH AUCKOBBIX
rpymn Oepet Ha ceOst 00JIeTYeHHBIH CIIeaIN3UPOBaHHBIN BapuaHT 3K3eMIUIIpa
CYB/[ (3x3emiunsip ASM). OTIHYUTETFHBIME CBOHCTBAMHU TaKOTO YIIPABIICHHS
JUCKOBBIM IIPOCTPAHCTBOM SIBJISIFOTCS, IOMHMO IIPOYETro:;

- KOHTPOJIUpYeMasi U30BITOYHOCTH BO UMS OTKa30yCTOHUMBOCTH;

- aBTOMATUYECKCe MepepacipeieNieHie Harpy3KH Ha TUCKOBBIE YCTPOUCTBA.

MoskeT moka3atbcs, 4yTo ASM pa3BUBaeT COOOH, WM JaKe 3aMCHICT
BBEJCHHYIO B Bepcuu 9 Bo3moxkHocTh OMF. D10 He Tak: o0a cpenctra
CaMOCTOATENBHBl B OTHOILIEHUAX APYT C APyroM, 1 ASM MOXET NpH XKelaHHU
ucnoib3oBatscs coBMecTHO ¢ OMF. B To ke Bpems ASM naet aiMUHHCTPATOPY
B/l namuoro 6omnbmie. @upma Oracle mpount ASM B nepcrieKTHBY, 1 B Bepcud 11,
IIOMHMO YCOBEPILEHCTBOBAHUH (XOTs 0€3 paJuKalbHBIX HOBILIECTB), JOOaBMIIA
B nokymenrtanmio mo CYB/] otnensHyto kaury, Storage Administrator’s Guide.
OcHoBHy!0 nieHHocTs ASM (upMa, Cyas 1Mo 3asBJICHHSAM, BUAUT B TIPHMEHEHUN
3TOr0 MeXaHW3Ma K OOJIBIIUM YCTaHOBKaM, B IEPBYIO OYEpElb KIACTEPHBIM
(RAC), ucnonb3yrommM «COTHH» JTUCKOBBIX yCTpoiicTB. He HMckiroueHo, 4To B
Oynyniem ronb3oBaTessiM Oracle nmpuaercst uMeTh 1enno ¢ ASM Kak ¢ OCHOBHBIM
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MexaHu3MoM. I1oaToMy, HeCMOTps Ha TO, YTO B CEeToJHALIHeH mpakTuke ASM

PeIKOCTh, U YTO, Oy/1y4n HOBOM, 3T TEXHUKA, KaK BOJHUTCS, TPEOYET BBIIEPKKH
BpEMEHEM, Pa3yMHO IIPUCMATPUBATHCS K HEll yxe ceryac.

Mexann3m Automatic Storage Management (ASM) u3HaganbpHO
npexacrasneaHsiii B CYB/] Oracle 10g o6benunseT B cebe kiacTepHyo (aiioByro
CHUCTEMY U BO3MOXKHOCTH MeHeJKepa TOMOB. ASM BXOIUT B CTaHJApTHBIN
¢yuxironan CYB/] Oracle 1 He TpeOyeT AOMOTHUTENBEHOTO JIMIIEH3UPOBAHUS.
ASM coxpamiaer CTOMMOCTb BJaJCHHsI CUCTEMaMH XpaHeHUs I (daitios
CVYB/ Oracle, aBToMaTH3UpPys MHOXECTBO JAMCKOBBIX Omepainuii. MexaHusm
ASM mpou3BoauT OATAaHCHPOBKY pacIpeiefieHus JaHHBIX MKy JUCKOBBIMH
YCTPOHCTBAMU IS ONTUMHU3AINH TPOU3BOJUTEIIHHOCTH U 3aIUIIACT TaHHEBIS
MpU TOANEPKKE UX H30BITOYHOCTU. Bo3mokHOCTH ASM MOCTYIHEI Kak B
onuHOUHBIX dKk3eMIuIsipax CYBJ] Oracle, Tak u B KilacTepHBIX 0a3ax, TaHHBIX
noxa ympasienueM Oracle RAC. Ilpu 3TtoMm ASM MOXET HMCMOJb30BaThCA
110 JKEJAaHUIO0, ¥ €r0 BO3MOXXHOCTH MOTYT OBITh IPUMEHEHBI B CMEIIaHHBIX
KOHpUTYpanusx, KoTAa OJHa 9acTh (GalyioB pa3MemlaeTcs Ha TUCKOBBIX
rpynmax ASM, a apyras Ha albTePHATHBHBIX ()alJIOBBIX CHCTEMax WM Ha
He(hOpMATUPOBAHHBIX pa3neiax AUCKOB. ASM Mpou3BOIUT BHPTYATH3ALUIO
JIUCKOBBIX YCTPOUCTB - OTACIBHBIC JUCKU 00BEIUHSIIOTCS B JUCKOBBIC TPYIIIIEI,
ABJIAIOINUECT CAMHUIAMU XPaHCHU (bal‘/lIJ'IOB C TOYKHU 3pCHUA aAMUHUCTpaTOpa
6a3b1 nanabIx 1 camoit CYB/] Oracle. KpoMe cokpaiiennst KOTu4ecTBa e IMHHUI]
ympasieans, CYB/] Oracle MoxeT Ipon3BOIUTE aBTOMAaTHIECKOE UMEHOBaHUE
¢aiino 6a3pl maHHBIX. MexaHu3M ASM NIpOU3BOAUT ONTHMH3AIHIO
pacrmpeeNicHus JaHHBIX MEXIY JUCKOBBIMH YCTPOMCTBAMU OJHOU JAMCKOBOH
TPYIIIBI, UCIIOIB3Ys TEXHOJIOTHIO CXOXKYIO C HJICCH YepeTOBaHus JaHHBIX (Strip-
ing), HO Mo coOcTBeHHOMY anroputmy. s aToro ASM pa3buBaeT JaHHbBIE
Ha DKCTEHTHI pazMepoM B 1 merabaiT wnm 128 kumoOalT B 3aBUCHMOCTH OT
Tuma Qaitna. [IpenMymiecTBo aBTOMaTH3aMK yIpaBleHus: quckamu (ASM)
SIBIISIETCS: OBICTpast pECHHXPOHU3ALUS TIPH KPATKOBPEMEHHOM COCE - TIO3BOIISAET
OTCIIC)KMBATh U3MEHCHHE YKCTCHTOB B ClTydac KPaTKOBPEMEHHOH HeIOCTYITHOCTH
YacTH IMCKOBOMH MOJACHCTEMBI, COJiepIKallel 1yOaupoBaHHbIe JaHHbIE. B aTOM
ClIydae Mmocje YyCTPpaHeHUs MpooJieM HeT HeOOXOIMMOCTHU MPOM3BOIUTE MTOTHOS
BOCCTAaHOBJICHHE TaHHBIX Ha BHOBb BKJIIFOUCHHBIX B KOHPHUTYPAIHIO AMCKOBBIX
YCTPOMCTBAX; BOCCTAHABIMBAIOTCS TOJIBKO T€ IKCTEHTHI, IYOIHMKAaThl KOTOPBIX
OBLITM M3MEHEHHI 32 BpeMsl HEJOCTYITHOCTH IVMCKOB; YJIyYIlIeHHAs MOAIepKKa
OYCHb OOJIBINIUX 0a3 JaHHBIX - pa3Mep IKCTeHTa (aiiina 0a3bl TaHHBIX OTHBIHE
OyZeT BapbHpOBATHCS B 3aBUCHMOCTH OT €T0 pa3MepoB. PasmMepsl SKCTEHTOB
MOTYT BapbUpOBATHCSI OT | €IMHUIBI pa3MelleHust A0 8 U 64 enuHHUI,
MorepeMeHHoe 0OHOBJIGHHE TTPOorpaMMHOTO obecredeHuss ASM - mo3BomsieT
MPOU3BOIUTE OOHOBJICHHE IO OYepeay Ha KaXXIOM M3 Y3JIOB Kiactepa. Bo
BpeMs BEITIOTHEHUS MTPOIIEe Ty pEl OOHOBJICHHS Ha Y3JIaX OITYCKAOTCS pa3IHIHEIC
BEPCHH MTPOTPAMMHOTO 00€CIICUCHNS.
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,HaHHaH aBTOMaTH3alysd ypaBJCHUA MMO3BOJISICT JUATHOCTUPOBATH CHUKCHUEC

ONTHUMU3AIMH PACIPEETCHU JaHHBIX MEXIYy JUCKOBBIMU ycTpoiicTBamu. Uto
obecrieunBaeT CHU)KEHNE aBTOMATHYECKOH OallaHCUPOBKH 3arpy3KH JTaHHBIX.
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Tyuinoeme

Bepineen maxanaoa oepexmep scykmeyoi asmomammol mypoe
banancmayovl memendemyoi kammamacwiz ememin Oracle opmacwinoa
Ouckinepoi asmomammuol mypoe 6acKapy KapaculmulpbLI2aH.

Resume

In this article automatically management of discs in Oracle environ-
ment which provides decreasing of automatically balancing of data’s
loading is examined.

VIIK 004.9

NCCIIE4OBAHUE CUCTEM ABTOMATU3ALINN
PECTOPAHHOIO BU3HECA

A.A. Umanaynos, IA. Mopo3oe
cmydeHmbl, [Nasnodapckoeo eocydapcmeeHHO20 yHUsepcumema
umeHu C. Topaliebiposa
O.r. NlomaneHko
K.m.H., npogpeccop, 3asedyuuli kagpedpou BTulTl,
lMaenodapckozo eocydapcmeeHHO20 yHuU8epcumema
umeHu C. Topaliebiposa

PecropaHHbIit OM3HEC CETOTHS — OJTHA M3 CAMBIX TMHAMUAYHO PA3BUBAOIIIUXCS
oTpacinedl. I1o oreHKaM 3KCIEPTOB, CPETHETO0BBIE TEMIIBI POCTA 3TOH OTPACIH
cocTaBJSIOT npuMepHo 25 — 30% u Takas TUHAMHKA MOXET COXPAaHUTHCA B
OJIrDKalIIe HECKOJBKO JIT. Y TOOHBIMH M COBPEMEHHBIMH WHCTPYMEHTAMU
JUTSL YCTICIITHOM AESITCILHOCTH MPEIMPHUSITHS OOIECTBEHHOTO MUTAHUS CTaJH
aBTOMAaTU3UPOBAHHBIE CUCTEMBI YIIPABJICHHUSI.
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CoueraHne «aBTOMaTU3alMs PECTOPAHOBY» COPMHUPOBAIOCH B YCTOWYHMBBIN

TEPMHH B CPEJIC PYCCKOS3BIYHBIX PECTOPATOPOB, IIOCTABIINKOB 000PYA0BaHUS 1
[10O. B HéM umetotcs cpa3y u 000011eH1e, 1 HA000POT Y3Kasi TPAKTOBKA CMBICIIA
COCTaBIISIOINUX CJIOB. IIpu 3TOM, 1MOJ IpEANpUATHEM OOIIECTBEHHOTO ITUTaHUS
MOXET TIOHUMATHCS TAK)KE CETh 3aBE/ICHHH.

B cBs3u ¢ Tem, uto B Kazaxcrane pecTopaHHbIH OM3HEC SIBISIETCS OJIHOH U3
CaMbIX IMHAMUYHO Pa3BUBAIOMINXCS Cep YaCTHOTO MPEATPUHUMATENBCTBA, CIIPOC
Ha CHUCTEMbI aBTOMATHU3aLUH MPEANPUITHH 0OIIECTBEHHOTO TUTAHUS IOCTOSSHHO
pacTér. ABTOMAaTH3alus CTalla 3/1eCh CTaHJIAPTOM, HOOOXOIUMBIM YCIOBHEM
KOHKYpeHTocriocoOHocTH On3Heca. IloaTBep kK IeHHEM STOMY SIBIISIETCSI TIOSIBJICHHE
Ha Ka3aXCTaHCKOM PBIHKE pa3paOdOoTYMKOB 3a TIOCIIeTHAE HECKOJIBKO JIET, TOMUMO
npu3HaHHBIX aBTomartu3aTopoB (R-Keeper, Quartech, Tillypad, ForRestPOS,
Servio, Marus, Microinvest, Coptbananc, PCTs, xPOS, Chameleon, Inside Sys-
tems), MHO)KECTBa HOBBIX KOMITaHHH, CIIEIHATH3UPYIOIINXCS Ha aBTOMATH3aI[HN
pectopanoB. Kpome Toro, k JaHHOH chepe 00paTIITUCh U HEKOTOPBIC W3BECTHBIC
Opennpl, Takue kak 1C u iiko.

Hcnonp30oBaHue BBIYUCIUTENFHON TEXHUKU TO3BOJISIET YCKOPUTH paboTy,
CBSI3aHHYIO C IOKYMEHTOOOOPOTOM, YMEHBILUTD MEPCOHAIL, a 3HAYHUT yBEIHIUTh
MIPOU3BOAUTEIBHOCTh TPY/Ia.

®Oupmbl, 3aHUMAIOIIUECS TOPTOBIIEH KOHKYPEHTOCIIOCOOHOH MpPOIyKIIHMEH,
HEOOXOTUMOM IIUPOKOMY MTOTPEOUTEITIO, CTAIKUBAIOTCS C TPOOJICMOI YBETNICHHSI
KOJINYECTBa KJIMEHTOB. A TaK KaK IIPU PyYHOM BE/ICHUH JIOKYMEHTALlUH TpeOyeTcs
MHOTO BpEMEHH, TPyZ03aTpaT M MaTepuajloB, HEOOXOaMMa aBTOMAaTH3aLUs
MIPOLIECCOB 3aTOJHEHHS, OOHOBIICHHS, XpaHEHUsI 1 00pabOTKH JIOKYMEHTAIUH.
OTH TEXHOJIOTUH MO3BOJISIOT M30eXaTh OyMa)KHOH pabOThI, yMEHBILIAIOT 3aTPATHI
BpEMeHM Ha 00pabOTKy M HakoIUleHne MHQOpMaluKM U CHIXKAIOT (PUHAHCOBBIC
3aTpaThl Ha 00CITy)KUBaHUE.

ABTOMaTH3alMsg NpHEeMa 3aKa30B MO3BOJIUT ONEPATUBHO IOJy4YaTh U
oOpabaTbiBaTh MHPOPMALHMIO O KIMEHTE M HPOJNYKIHH, KYIUIGHHOW UM, O
KOJIMYECTBE 00CITY KEeHHBIX OKYTIaTesel Onpe/ieTieHHbBIM PAOOTHUKOM. Y CKOPUTCS
MOJTy4eHne Cy»kO00H JOCTaBKU a/IpecoB Ha3HAYEHHs], O KOTOPHIM Pa3BO3UTCS
npoxykuusi. BenencTBre SkoHOMUM BpeMeHH, paOOTHHK MOTy4aeT BO3MOYKHOCTh
00CITYKHUTh OOJIBIIEE KOJTUYECTBO KIIUEHTOB.

B nenom aBTOMaTM3anus 3ajadd BHITOJHA JUIS MPEANPHUSITHS, M3-32
OYEBHJIHOTO YJI00CTBA U BBITOJJHOCTH MOCJEAYIOIIEH pabOTEhI.

ABTOMaTH3a1Ks TO3BOJISIET BECTU CKIIAICKON YUeT U MEXIY IOpa3AeIeHHsIMA
pecropana. B koMInbroTep 3aHOCHTCS JOKYMEHT O BHY TPEHHEM [IepEeMEILIeHHH TOBAPOB,
KOTOPBIE CIIUCHIBAIOTCS B [O/IPA3/IEICHUH-UCTOYHUKE H IPHXOIYIOTCS y TIOJTydaTesl.
B 06a3e 1aHHBIX XpaHSTCS M 3JIEKTPOHHBIE KOITUH PELIETITOB, U HCTOPUSI UX N3MEHEHHH.
[ToaTOMy MOXHO OTCIIS)KMBATh JUHAMUKY W3MEHEHHH CHIPHEBOI'O Habopa U ero
CTOMMOCTH U 32 CYMTAHHBIE CEKYHJIbI ITOTy4aTh NOJHYIO KapTHHY PaOOThI KyXHH.
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HpOI/I3B0)ICTBeHHLII/I mponecc U OTHYCK T'OTOBBIX I/I3Z[eﬂl/Iﬁ OTpaXXacTcsa B

3a00pHBIX JINCTax WM B PACXOAHBIX HakiIamaHbIx. OOpabarbiBasi MX, KOMITBIOTED
(PHKCHPYET pacXo CHIPbS1, HOOXOIMMBIH IIs1 ITOJTYHEeHH S IPO/TYKLIHH, IIPHXO/ TOTOBBIX
W3/IeTHd M PAacCUUTBIBAET ce0eCTOMMOCTh. JIOKYMEHTHI 10 pacxomy OJof Takxke
MO>XHO ()OPMHPOBATH ABTOMATHYECKH - TSI 3TOTO KacCy M CKJIICKOH KOMIBIOTEP
HaJIo CBA3aTh B €IMHYIO CeTh. B pe3ynbrare Bce JaHHBIE O IIPUTOTOBJIGHHBIX OJTI0aX
(BKIIOYAst BEIPYUKY) 3aBOJISITCS OPUIIMAHTAMHU U KaCCHPaMH.

B xoHue paboyero mHsi cBeJeHHs M3 KacChl MOMAAar0T B 0a3y JaHHBIX
koMmnbloTepa. Ha ux ocHoBe (pOpMHPYIOTCS AOKYMEHTHI IO pacxomy Oron,
U CTPOMTCS BCS MOCJEAYIOINAsi JOKYMEHTALUs: PacXOHbIe HaK/IaJHbIC, aKThl
CHHCAHMS NPOAYKTOB C MPOU3BOJCTBA U T.A. Tak MPOBOJUTCS aHAIUTHUYECKUN
ydeT. 3aTeM 3TH JOKYMEHTHI IepeaaroTcs B APYrue CHUCTEMBI, HallpuMep, B
OyXrajTepcKyto, TJie BEAETCS CBOH, CHHTETUYECKUH yUeT JICHEIKHBIX CYMM.

Ha ocHOBe 1aHHBIX O IBM>KEHUH TOBApOB COCTABJISIOTCS PACUETHBIE OCTATKU
0 KaXJIOMY MOJPa3/eNeH IO, a JUIl KOHTPOJISl IPOBOIUTCSI HHBEHTapu3alms. B
KOMITBIOTEp ITPH OMOIIIM CKaHepa ITPUX-KO0JIa 3aHOCATCS (PaKTHIECKUE OCTATKH,
U TI0CJIE ATOH HECTIOXKHON OTIEpaly TOTYAC ITOSBIISICTCS PE3YJIbTAT: KOJIMYECTBO U
CyMMa «H3JIMIIKOB» U «HEJIOCTAu».

R-Keeper — Ttoprosas mapka komnauuu UCS (FOCu3c), mox xotopoi
MIPOJIAIOTCS TPOrPaMMHCOE O0€ecCTIeueHre ¥ MPOrpaMMHO-aNIapaTHbIe KOMILIEKCHI,
TIpeAHA3HAYeHHbIE IPEUMYILIECTBEHHO JUTSI KOMILIEKCHOH aBTOMATH3aLH PECTOPAHOB.

PaspabateiBaercst poccuiickoit kommnanueit UCS (FOCuDc) Poccus, r.
MockBa, ¢ 1992 roga. Ha nanusiit moment (yieto 2011) akTyansHOl siBisieTcst
Bepcust R-Keeper v7. [llupoko pacmpocTpaHeHa Mpeaplayias BEPCHsl CHCTEMBI
R-Keeper v6. B 2007 rony R-Keeper 3anuman 34% pblHKa aBTOMAaTH3alUU
pectopaHoB, aBromatu3zupoBas Ooiee 9500 pectopanos. B ampene 2009 roga
Obu10 aBTOMaTH3UpoBaHo 15000 pectopanos. [lo maHHBIM pa3pabOTUHKa HA JIETO
2011 roma, R-Keeper ycranosnex 6osee uem B 20000 pectopanax, kade, pecTopaHax
tuna FastFood, xiry6ax u paserekarenbHbIX HeHTpax B 30 cTpaHax Mupa.

B cdepe pecTopanHoro 6musHeca 3TO Ha3BaHME CTAJIO HAPUIATEIBHBIM,
MHOTHE paOOTHHKH Ha3bIBaIOT JJIOOBIE MPOrpaMMBbl aBTOMATH3aIMH PECTOPAHOB
R-Keeper-amu. Pabore B cucreme R-Keeper o0y4aroT B pa3inuyHbIX y4eOHBIX
3aBE/ICHUSX.

®OpouT-0duc cucremsl mpeanonaraet ucnonb3oBanue POS trepmuHanos Ha
6a3e x86-coBmecTUMBIX KoMIbioTepoB. Joctynmasl DOS n Windows BapuaHThlI.
Knuenrckas yacts kaccoBoii cucteMsl R-Keeper v7 moxer padorats moa Linux
(aepe3 Wine). MoryT HCIOJB30BaThCS OJIOKHOTHI OPHUIIMAHTOB HA IIATPoMe
HanaoHHBIX KOMITBIOTEPOB C ornepanronHoi cucremorr Windows Mobile. Bak-
opuc ucrnonezyet Windows miardopmy.

Kak mpaBuno nmox tepmuHoM R-Keeper moapasymeBaroT ceMmeilcTBO
nporpaMMHBIX nponykroB. @akruueckun R-Keeper ato tonbko 1O s
opranusamnuu padoTel GpPoHT oduca. YueT TOBApOJIBUKEHUS, paboTa ¢
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TEXHOJOTUYCCKMMHU M KaJNbKYJISIHMOHHBIM KapTaMH BEACTCA B NPHUIIOKCHUH

StoreHouse. [{ns BeneHust HHPOPMALIMU O TOCTOSHHBIX KIHEHTAX HCIOIB3YeTCS
PDS(Personal Discount System). CymecTBYIOT OTIENIbHBIC MOJACUCTEMEI
JUIS. OpraHu3allMu JAOCTaBKM (HAampUMep, JOCTaBKH MUIIIBI), IJIsi KOHTPOJIS 32
MIPOLIECCOM MPUTOTOBJICHUS U JIPYTHE.

Jlist AHann3a MOXKHO NIPUMEHSTH KaK BCTPOSHHBIE OTYETHI (B TOM YHCIIe Ha
ocHoBe OLAP TexHOIOruM) Tak U BBITOJIHATH 9KCIOPT BO BHEIIHUE CUCTEMEBL. B
R-Keeper v7 nannsie goctynnsl uepe3 SQL 3ampockl.

«1C:O6menur 8» - copmectH ¢ pupmoii «1C» perenue s Pecropana
n Obmenura pa3paboTaHHOE Ha COBPEMEHHOW TEXHOJIOTHYECKOH miatdopme
«1C:IIpennpuarue 8.2». [IporpaMMHBI{ NPOAYKT HNpeJHA3HAUYECHHBIN
JUISL aBTOMATH3alUKM OYyXTraJTEepCKOro ydyeTa Ha MPEANPHITUAX MUTaHUSA.
Pexomenyercst uist MIOOBIX THITOB MPEANPHATHH: PECTOpaHOB, 0apoB, kade u
CTOJIOBBIX, JIIsI KOTOPBIX Ba)KHO BECTH MPOM3BOJICTBEHHBIN, OyXrajqTepcKuil u
HAJIOTOBBIN y4eT B OJTHOM 0a3e maHHbIX. «1C: O0menur 8» pa3paboTaH Ha OCHOBE
THnoBoi kKonpurypanuu « 1 C:byxranrepus npeanpusitust 2.0» CHCTEMBI IPOrpamMM
«1C:ITpepnpusitue 8». B Tunosyo xoHpurypauuto «1C» nodasneHsl Bce
HE0OXOJMMBIE MEXaHU3MBI JIJIs BEJIeHUs OyXTaJITepCKOro M HaJIOTOBOT'O y4eTa Ha
npeaAnpusTHY nutanust. Konduryparms 3ammiiesa anmnapaTHbIM KJIF0YOM U UIMEeT
Y4aCTKH KOJIa He JOCTYIHBIE JuIsl penakTupoBanus. «1C:O0menuT 8» nosposser
BeZieHHE OyXTraJTepCKOro U HaJIOTOBOT'O y4eTa HECKOJIBKIX OpraHnu3alui B 0JJHON
nHpOpMaIMOHHOU Oase.

Tillypad XL — 3TO coBpemMeHHasi cucTeMa aBTOMAaTH3aLUK MPeIIpUSTHIA
OOILECTBEHHOTO MMUTAaHU, MHIYCTPHH OT/bIXa U pa3BiedeHnid. OHa pazpaboTaHa
Ha 0a3e PeBOIIOIMOHHBIX [T-perieHnii v MOAYUHEHA €AMHOM TSI — MOBBIIIICHHIO
MPUOBUTLHOCTH 3a CUET yBenndeHHs 3 (HEeKTHBHOCTH YIIPABJICHHSI BCEMH OHM3HeC-
MpoLIeCCaMH PECTOPaHa.

Tillypad XL siBisieTcst BBICOKOTEXHOJIOTHYHBIM IIPOrPaMMHBIM KOMIUIEKCOM,
KOTOpBII MMO3BOJISIET PEATN30BHIBaTh HA CAMOM BBICOKOM YPOBHE CTaH/IapTHBIC
3a/1a4¥ 110 aBTOMaTH3aluy 1 HerpuBuanbhble pemenns. Tillypad XL obecneunBaer
3¢ HEKTUBHCE YTIPaBIICHIE BCEMH OU3HEC-TIPOIIECCAMHE KaK OJTHOTO TPEATPHSATHS, TAK 1
CETH PECTOPAaHOB BHE 3aBHCHMOCTH OT UX (popMaTa M MECTOPACTIONOKEHUSI, 8 IMEHHO:

- UMeeT yAOOHBIN, Jerko HacTpanBaeMblii, HHTYUTUBHO MOHSTHBIN
unrepdeiic «Front Officen;

- «Back office» cucTembl M03BOJISIET peallM30BBIBATh BCE 3aJauH,
HeoOXoquMBbIe T 3P QEKTHBHOTO YIIPaBIeHHs] PECTOPAHOM;

- TO3BOJISICT BECTH COBEPIIECHHBIN CKJIAJCKON yUeT,

- MO3BOJISIET BECTH MHTEJUIEKTYallbHOE BUAEOHAOIIO/IEHNE C YIOOHBIM
ITOUCKOM M 0€3 OTpaHWYEHHH 110 BPEMEHH;

- Ha/ISKHBII TPOTOKOJI N3MEHEHHH JaHHBIX 00€CIIEeYHBACT OJIHBII KOHTPOJIb
HaJl BCEMH N3MEHEHUSIMH B CUCTEME;
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- cuctema goctyna B Tillypad XL mo3BonseT pacnpenenuts npasa

TIOJTb30BaTeNel, 00eCIeYrB BCEX COTPYAHUKOB JaHHBIMH, KOTOPBIE HY)KHbI UMEHHO
UM, ¥ HCKJIIOYAET BO3MOXKHOCTh HECAHKIIMOHUPOBAHHOTO JIOCTYIIA;

- MYJBTHUS3BIYHOCTH CHUCTEMBI pealM30BaHa Ha YPOBHE ITOJHOIEHHON
rITyOOKOH JIOKaNIH3alliy CHUCTEMBI, 3HAYUTEIBHO TIIyOXKe JIMHEHHOTO TepeBoia
sI3pIKa UHTEpdElica;

- YHUKaJbHas CUCTEMa CHHXPOHM3alUM paCHpEeNeNICHHBIX JaHHBIX
aKTyaJIM3UPYET U IPUBOJIUT B COOTBETCTBHUE JIaHHbIE B OHCE U BCEX PECTOpaHax
B PEXUME PEaNbHOr0 BPEMEHH.

Cucrema aBTOMaTH3anuu pectopanHoro 6umszHeca «BizON» - sTo
OTHOCHUTEJIBHO MOJIOJas cucTeMa B cepe aBTOMATH3aIMU OU3HEC MPOLIECCOB B
pecTopaHHOM Ou3HeCe.

«BizON» pa3pabarbpIBajicsl HA OCHOBE Pa3BHBAIOIIMXCS MOTpeOHOCTEN
3aBe/ICHHUH B IIEIISIX BO3MOYKHOT'O ITPUBJICYEHHS] HOBBIX MIEPCIEKTUBHBIX KJIMEHTOB,
ylIydineHus o00poToB (PMHAHCOBBIX CpelcTB. B obmiemM, cucrema cosgaBanach
KaK MHCTPYMEHT KOHTPOJIs (PHHAHCOB ¥ aBTOMaTH3UPYIOIIN paboTy IepcoHala.

OCHOBHBIMH NPEUMYIIIECTBAMH CUCTEMBI SIBJISIFOTCSI:

- HeBbIcokast cTouMocTb;

- [IpocroTra npumerenus;

- Jlerxo-u3y4aemblii U y0OHBII MOIb30BaTENbCKUI HHTEPDEIC;

- OTCyTCTBHUE MPUBSA3KU K KOHKPETHOMY 000PYZOBaHUIO.

Cuctema BKJIIOYAET JIBa NPHIJIOXKEHHS paboTaromux ¢ 06a30il JaHHBIX:
MIPOrpaMMBbl aIMUHHUCTpPATOpa U TEPMHUHAJT 00CITYKHBAIOIIET0 MePCoHaNa.

[MporpamMma «AAMUHUCTpAaTOpa» BKIOYaeT (YHKIMOHAI MO HACTPOHKE,
BEJCHUIO OCHOBHBIX JAHHBIX, ()OPMUPOBAHUIO OTYETHOCTH. [Iporpamma
«TepmuHan» BkIOUYaeT QyHKIMOHAI HEOOXOIUMBIH 00CIYXHBAIOLIEMY
HepcoHaTy B IIOBCEIHEBHOK paboTe.

MUHYCOM IOJICHCTEMBI YIpPaBIICHHUS MTOJb30BATEISIMU SIBISIETCS HKECTKas
TIPHBSI3KA IT0JIb30BaTENeH K 3apaHee 3a/IJaHHbIM IPYIIIaM 1 HEBO3MOXKHOCTh M3MEHeHHST
9THX rpymnin. Taxke HoOX0aAnM (YHKIMOHA JUTsl BEAEHUS JaHHBIX MO TPYIIIaM,
BKJIIOYast HH(OPMAIIMIO IO CTETIEHH JIOCTYNA K (DYHKIIMOHATY ¥ MH(DOPMAIIIH.

Bce nelicTBus, BBIOJIHSAEMBIE B CHCTEME, TIIATEIBHO JOKYMEHTUDPYIOTCS.
daiinbl 3anuceil XpaHIATCS B MalKe MPOrpaMMbl, WIH JIPYyrOM yKa3aHHOM B
KoHpHTrypaTope MecTe. Bo3Mo)kHa HacTpoiika ypOBHS KPUTHYHOCTH COOBITHH,
KOTOpBIE HEOOXOAMMO JIOTUPOBATh, OyAb TO BBIMOJIHEHHAS OTEpalus WU
KPUTUYHAsI OLTMOKA BBIITOJTHEHHUSI.

Cucrema He 3aBHCHMAa OT THUIIAa MOHUTOPOB M IIPHHTEPOB MCIOJIB3YeMBbIX C
Hell. Bece B3aumoielicTBHS ¢ IPUHTEPAMH ITPOUCXOAT Yepe3 CTaHAAPTHBIH Iyl
CHCTEMBI. A CEHCOPHBIE MOHUTOPBHI ITOIIPOCTY SMYJIUPYIOT HAKATHS KHOIIOK MBIIIIH.

AHaM3UPYA BCE BBIILE H3I0KEHHCE, BBIBOJ HAIPAIIUBACTCS CaM cOO0H — JaHHast
CHCTeMa COIEPKHT MOJHBIHA IepeyeHb (PYHKIMOHANA, HEOOXOAUMOTO UL IPSIPUSTHAL.
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3a0roM YCHEIIHOrO pa3BUTHS MPEANPUATHS SBISETCS MPOrHO3UPOBAHUE

CIpoca U MJIaHUPOBaHUe Npeanoxkenns. CucTeMa aBTOMAaTU3aUN PECTOPAHHOTO
ousreca «BizONy - 0/1Ha M3 TEX CHCTEM, KOTOPBIE C YCIIEXOM MOT'YT UCIIOB30BAThCS
JUTS yTIPABJICHUS CETHIO IPEANPHUSITUH, /IS TNIAHUPOBAHUS paCTIpe IeIIeHHs PECYPCOB
MEXJly MPEAIPUATUIMU, YTO U SIBJISETCS ONTUMAJbHBIM, MOYTH UACATHHBIM
KYPCOM K MPOABIKEHHUIO U YCIICUTHOMY Pa3BUTHIO MPEANPHUSITHSI.
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Resume

The article deals with the results of the research of restaurant busi-
ness automation system, the basic advantages and disadvantages and also
the prospects of these systems development in the market of Kazakhstan
are described.
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UCCIIEQOBAHUE ABTOMATU3NPOBAHHOU
CUCTEMbI JOKYMEHTOOBOPOTA 10 UCIOJIHEHUIO
CYLEBHbIX AKTOB

C.T. Kabdyoea, X.b. Ucabekoe
lMasnodapckuli eocydapcmeeHHbili yHugepcumem
umeHu C. Topatiebiposa, 2. [asnodap

JIyist MHOTHX TIpepUsITHil Bce OoJIblliee 3HAUEHNE HaYWHAET IPHoOpeTaTh
TIOJIMTHKA ONITUMHU3AIINH MX e TEILHOCTH ITyTEeM BHEIPEHUsI aBTOMATH3UPOBAaHHBIX
cucteM. OpraHn3anuy CTpeMsITCs aBTOMaTU3HPOBATH CBOIO JIESATENEHOCT, a TAKKE
YEeTKO KOHTPOJIMPOBATh U ONTHMH3HPOBATH OU3HEC-TIPOLIECCH, TPOUCXO/ISIINE B
koMnaHuH. CHCTEMBI 3JIeKTPOHHOT0 JIoKyMeHToobopoTa (CO/1) mpu3BaHbl peniaTh
1oZI00HbIE 3a1a4H, M03BOJISIs AP (HEKTHBHO OPraHU30BaTh PAdOTY C ICKTPOHHBIMU
JIOKyMEHTaMH U BBITIOJIHEHHE OM3HEC MPOLIECCOB, CBSI3aHHBIX ¢ MH)OPMAaIMOHHBIM
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B3aUMOACHUCTBUCM. B HacCTOoAICEC BPEMSA PBIHOK CHUCTCM Z[OKyMeHTOO60pOTa

MIPOXO/IUT CTaJUI0 CTAHOBJICHHS: MPOU3BOAMTENN KaK OTEYECTBEHHBIE, TaK U
3apyOeKHbIE, YETKO He MO3UIMOHUPYIOT CBOM CHCTEMBI HU MO OTPACIIEBOMY
NPU3HAKy, HU MO pa3Mepy opraHuzanuu. CHUCTEMBI AENSATCSA Ha JOpOrue
(B OCHOBHOM 3apy0€>KHOT'0 IIPOM3BOJICTBA), U, COOTBETCTBEHHO, COPUEHTHPOBAHHBIE
B OCHOBHOM Ha KPYMHOTO KOPNOPAaTHBHOTO 3aKa34HMKa, U OTHOCHUTENBHO
HE JIOporue, BocTpeOOBaHHbIE MajbIMH M CPEJHMMH HpeanpustusMu. Ha
CETOHSIIHUN JIeHb Hanbosee ONU3KUMHU K SIBIISIOTCS: OT€YECTBEHHBIE CHCTEMBI
aBTOoMatu3anuu nokyMmeatoobopora COJ] «DIRECTUM», «Jleno» u kEBOPAT-
JloxyMeHT0000poT» U 3apyOeKHbIe - AMeprKaHcKast «Documentumy n kaHaickast
«DOCS Openy.

OCHOBHBIE 33/1a4H, pellacMble CHCTEMaMU JIOKyMEHTOO0OpOTa 3aKIIFoYacTcsl B
CHCTEME JJOKYMEHTOO000POTa 00BIYHO BHEAPSIIOTCS, YTOOBI PEIlaTh ONpe/IeeHHbIC 3a/1a4H,
CTOSILIIME TIEpe]T OpraHu3alkel, U3 KOTOPBIX HAHOOMEE YacToO BCTPEUALOTCSI CIe/TyIOLIHE:

- obecrieuenne Oonee 3D(PEKTUBHOTO YIIPABJICHUS 32 CUCT aBTOMATHYCCKOTO
KOHTPOJISI BBITIOJTHEHHSL, TIPO3PAYHOCTH JIESTEITBHOCTH BCEl OpraHH3aliH Ha BCEX YPOBHSIX;

- MOJJEpKKa CUCTEMBl KOHTPOJISI KayecTBa, COOTBETCTBYMOUIEH
MEXAYHAPOJHBIM HOpMaM;

- monaaepxka 3¢ PeKTUBHOTO HAKOIUICHUS, YNPAaBJIEHUS M JOCTyHa K
nHbopMarmu ¥ 3HaHUIM. OOecrieueHne KaJpoBOil TMOKOCTH 3a c4eT OoJblnel
(opManuzayu IesTEeNbHOCTH KXIO0T0 COTPYAHHKA M BO3MOXKHOCTH XPaHEHUS
BCEl NMPEIBICTOPHH €T0 e TEIBHOCTH;

- TIPOTOKOJINPOBAHUE JICATEIBLHOCTH MPEANPHUATHS B 1I€JI0M (BHYTpEHHHE
CITy>)KeOHBIE PacClie/IOBaHUs, aHAIN3 JICSTEIBHOCTH MOJpa3/ieNeHHl, BBISBICHHE
«TOPSTYHMX TOUEK» B JICSITEINEHOCTH);

- ONTHMH3ALHNS OU3HEC-TIPOIIECCOB W aBTOMATU3alUs MeXaHU3Ma HUX
BBINOJTHEHHST | KOHTPOJIS;

- ICKJTIOYEHNE WITH MaKCUMAaJIbHO BO3MOKHCE COKpaIlleHne 000p0oTa OyMakKHBIX
JIOKYMEHTOB Ha MPEIIPHATHN. IKOHOMHS PECYPCOB 3a CUET COKPAILIEHHS N3/IEPIKEK
Ha yTnpaBJieHUe NOTOKaMH JOKYMEHTOB B OpraHHU3allnHy;

- WCKJTFOYEHHE HOOXOMMOCTH WIIM CYIIECTBEHHC(E YIPOILEHNE M Y/ICIICBIHIE
XpaHeHus1 OyMayKHBIX JIOKYMEHTOB 32 CYET HAJINUHSI OTIEPaTUBHOTO SJEKTPOHHOTO apXHBa.

Br160p cuctemMbl JOKyMEHTO000POTa — 3TO He TPOCTO TEXHOIOTHYECKast WIIN
WH)KEHEpHasl 3a/1a4a, OH CBs3aH ¢ OOIIel cTpaTerueil pa3BUTHSI OpraHU3aLUH.
Ecnu 3T0 KOMMepYeckass KOMIIaHUs, TO BBIOOP OMNpEIEISeTCss BO MHOTOM €€
LEeJISIMH, KOHKYPEHTHOH Cpeol, CTPYKTYpOi, KOTOpas UMeeTCs Ha JaHHBIN
MOMEHT, a TaKXe TOH CTPYKTYpOH, K KOTOPOH KOMITaHUs MPUAET B OyIyIlem, H,
KpOMeE TOT0, 5KOHOMUYECKUM 3¢ deKToM BHepenus. Ecim 1o rocypapcTBeHHE
YUpEXJIeHNE, TO Ha/I0 MEPEHEeCTH aKIEeHT Ha ITOJIHOTY ydeTa 3aaad, pelraeMbIX
opraHu3anueii, ocoOOEHHOCTH 3THUX 3ajJiady, CBA3aHHBbIE CO cuenudukon ee
JesITebHOCTH. B o0mieM, mpu BBIOOpE CHCTEMBI JOKYMEHTOO00pOTa HYXHO
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YUHUTBIBATh MHOKECTBO (DaKTOPOB, KOTOpPBIE Ha MEPBBIN B3IJIS MOTYT HE HMETh

OTHOIIEHHUs K npeameTy. [IpuBeieHHbIi BbIle 0030p MOMOKET BaM BBIPadOTATh
MIepPBOHAYAILHYIO THIIOTE3Yy O TOM, KaKHe CUCTEMBI MOT'YT BaM MOJIONTH. MeTobl
aBTOMaTH3aIM1 IIPOU3BOACTBA JJOKYMEHTO000pOTa aBTOMATH3AIINH Pa3BUBAIOTCS
TJIaBHBIM 00pa3oM 1o 3 HampaBiieHHsM. Bo-epBbIX, pa3pabaTbiBalOT METOJIbI
3¢ PEKTHBHOTO U3YUEHHs 3aKOHOMEPHOCTEN OOBEKTOB YITPABJICHHUS, UX AUHAMUKH,
YCTOMYMBOCTH, 3aBUCHMOCTH TIOBEICHHS OT BO3JCHCTBHS BHEIIHHX (haKTOPOB.
OTH 3a/1a4M PeuIaloTCcsl UCCIeI0BATENIMI, KOHCTPYKTOPAMU U TEXHOJIOTaMH-
CHEIMAINCTAMU KOHKPETHBIX oOJjacTell Hayku M mpou3BojacTBa. ClOXKHBIE
MIPOLECCHl U OOBEKTHI U3Y4alOT METOJaMH (PU3NYECKOTO M MaTeMaTHUECKOI0
MO/ICITUPOBAHNS, UCCIEAOBAaHMS ONEPALUi C NCIONIb30BaHUEM aHAJIOTOBBIX U
IU(QPOBBIX BBIYUCIUTEIBHBIX MallHH. BO-BTOPBIX, ONpEeNeITIOT SKOHOMHYECKU
1eaecooOpa3Hble METObl yIPAaBIIEHUs, TIIATEIbHO 00OCHOBBIBAIOT LEIb U
OICHOYHYIO (DYHKITHIO yTIpaBIIcHHS, BEIOOp Hauboiee 3 PeKTHBHON 3aBUCUMOCTH
MeXJy U3MEpSIeMbIMH M YIPAaBISIOUIMMHU MapaMeTrpamu mporecca. Ha sToi
OCHOBE YCTaHABIIMBAIOT [TPABHJIA NPUHSATHS PEILIEHHI IO YIPaBJICHHIO U BEIOHPAIOT
CTpPATETHIO TIOBEAEHUSI PyKOBOJAUTENICH MPOU3BOJICTBA C YUETOM pE3yJIbTaTOB
SKOHOMHYECKUX HCCIIeIOBAaHUM, HAIPaBJCHHBIX Ha BBIIBJICHHE PAallMOHAIBHBIX
3aKOHOMEPHOCTEH CHCTEMBI yIpaBiieHust. KOHKpeTHBIE 111 yIpaBieH s 3aBUCST
OT TEXHHKO-5KOHOMHUYECKHX, COLHAIBHBIX M JIPYrux yciaoBuil. OHM COCTOAT B
JOCTM)KEHUM MaKCHUMaJbHOW MPOU3BOAMTEIBHOCTH IpOIEcca, CTaOMIH3aINH
BBICOKOTO Ka4eCTBa BBIITYCKaeMOW MPOIYKIHMH, HAaHOOJIbIIET0 KOd(pdHUIIMEHTa
WCIOJIb30BaHMs TOIUINBA, CHIPhS U 000pYyIOBaHMS, MaKCHUMAIBHOTO 00bEMa
peaM30BaHHON MPOAYKINU U CHIDKEHWHW 3aTpaT Ha eIWHHILY U3ZACTHUS U Jp.
B-Tperhux, cTaBUTCS 33/1a4a CO3AaHHS MHIKEHEPHBIX METO/I0B HanOoJIee pocTora,
Ha&XHOTO ¥ 3()()EKTHBHOIO BOIUIOIIEHUS CTPYKTYPBI U KOHCTPYKLIUH CPEJCTB
ABTOMATH3alllH, OCYILECTBISIONINX 3a1aHHbIe (YHKIMH U3MEpeHHs, 00paboTKH
MOJIyYEHHBIX PE3yJIbTaTOB W ympasneHus. [Ipu pazpaboTke pannoHalIbHBIX
CTPYKTYp YNpPAaBJeHUsI U TEXHUYECKHX CPEJCTB MX OCYLIECTBIICHUS MPHUMEHSIOT
TEOPHIO AJITOPUTMOB, aBTOMATOB, MAaTEMAaTHUECKYIO JIOTHKY M TEOPUIO pesieHHBIX
ycrpoiictB. C OMOIIBIO BEIYMCIUTEIFHON TEXHUKH aBTOMAaTU3UPYIOT MHOTHE
MpoIecChl pacuéra, IPOSKTUPOBAHKS U IPOBEPKH YCTPOHCTB YIpaBJICHUS.
Br160p onTUMaNbHEIX pelleHui o coopy, mepepade U 00pabOTKe JaHHBIX
OCHOBBIBAETCS Ha METOJaX Teopuu MHPopMmanuu. [Ipu HeoOXoaUMOCTH
MHOTOLIEJIEBOTO HCIIOJIB30BaHUS OOJIBIINX MOTOKOB HH()OPMAIIUK TPUMEHSIOTCS
LIEHTPAIN30BaHHbIe (MHTETPAJIbHBIE) METOIBI €€ 00pabOTKH.

CrpyKTypa ynpaBlieHHsl, ONITUMAIBHO BBIOpaHHAsI JUTsl BBIOJIHEHUS 3aaHHBIX
Leneif, B CO4YeTaHUM C KOMIUIEKCOM TEXHMYECKHX CPEICTB (M3MEPUTEIbHBIX,
PETYIMPYIOLINX, UCIOJTHUTENBHBIX, TI0 COOpY ¥ 00paboTKe MHYOPMAIMHU BCEX BUIIOB
U T.J.), BO B3aUMOJICHCTBUN C OOBEKTOM YIIPaBJHHS! U YEJIOBEKOM (OrepaTopoMm,
JIMCIIETYEPOM, KOHTPOJIEPOM, PYKOBOUTENIEM yJacTKa) Ha OCHOBE PAIlMOHAJIBHO
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TIOCTPCEHHBIX (DOPM M TOTOKOB MH(OpMAIIIY 00pa3yeT aBTOMAaTH3UPOBAHHYIO CHCTEMY

ynpasreanst (ACY). CuCTeMHBIH TOAX0/1 K IIOCTPCEHHIO M HCTIONB30BaHUIO KOMIUIEKCa
CpEICTB aBTOMATHU3ALUHN U3MEPEHUs U YIPaBJIEHU, IIUPOKCE arperaTUpoBaHHe
9TUX CPEJICTB B paMKaX IOCYJapCTBEHHOW CHUCTEMBI IPOMBIIUIHHBIX PHOOPOB 1
cpencts apromarusarmu (I'CIT) cram ocHOBOIM rocy1apCTBEHHOM MOJUTHKHI B 00JIaCTH
ACY BXOIAT yCTpOHCTBa AJISl IEPBHYHOTO (POPMHUPOBAHUSI, aBTOMATHYECKOTO
W3BJCYEHUSI U TIEPEayH, JIOTHYECKOH U MaTeMaTHYecKoid o0paboTky HHpOpMaIu,
YCTpOICTBa JUIsl TIPEACTABIICHHS TIOJYYEHHBIX PE3YJIbTATOB YEJIOBEKY, BHIPAOOTKH
YIpaBJISIOUIMX Bo3/AeHcTBUI U ucnonHuTensHele yerpoiictsa. B I'CII Bce oHu
TPYIIHPYIOTCS 10 (DYHKIHOHATIBHOMY, HHPOPMAallMOHHOMY M KOHCTPYKTHBHO-
TEXHOJIOTMYECKOMY TIpHU3HaKaM, o0pasysd Ha YHU(UIMPOBAHHOH dJEMEHTHOH Oase
6J104HBIE HAOOPBI, U3 KOTOPHIX COCTABIISFOTCS HOOOXOIMMBIE arperaTHbIC KOMIUIEKCHI
CpeACTB aBTOMaTu3aluu. B Hacrosiiee Bpems BCe 3TH METOJbI UMEIOT MECTO, a
TaKOKe MOSBUIIOCH MHOXKECTBO JIPYTHX Pa3HOBHIHOCTEH M KOMOWHALMH, Mpexie
YeM ONPENENUTh MOAXOIAIINHA JUTsl Ballel 001acTH WM Mpolecca METO CIeyeT
OTIPEAENUTECS C TEXHUYECKUMH CPeACTBaMM aBToMaTH3aluu. [lomydeHHslit MmeTon
ABTOMATH3allMK TIPOM3BOJICTBA JIOKYMEHTOO0OPOTA CO3/IAET OCHOBY JUISI CUCTEMBI
ABTOMATH3aLMHU JJOKYMEHTOO00POTA CyIEOHBIX HCTIONHHUTECH.

Ha ocHOBe BhIIIEH310)KEHHOT0 TpeOyeTcst pa3padoTaTh aBTOMAaTH3MPOBAHHYIO
CUCTEMY JOKYMEHTO0OOpOTa MCIOJHEHUE CyIeOHBIX aKTOB, MO3BOJISIONIETO
KOHTPOJIUPOBATh YUET JIOKYMEHTOO0OPOTa M CYIIECTBEHHO YIIPOCTUT XPaHEHUs
OyMa)XHBIX JOKYMEHTOB 32 CUET HaJIM4YHs ONEPATHBHOTO 3JIEKTPOHHOTO apXHUBa.
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Tyuinoeme

Bepineen maxanaoa xazas Kyscammapvibly CaKmanysvii dcedel
INeKMPOHObIK MYypazammuly OOLYbIHbIY APKACLIHOA JCeHiidemyee
MYMKIHOIK Gepemin Kyscam QuHATbIMbIHbIH A6MOMAMMAHObIPbLIZAH
Jrcytieci sepmmeneo.

Resume

In this article automatically system of document circulation which
provides simplification of keeping paper documents by using operative
electronic depository is researched.
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ON THE MATTER OF THE FACTOR-RINGS STUDY
WITHIN THE HEI DISCIPLINES OF THE LOGIC-
ALGEBRAIC ORIENTATION BOUNDS

O.l. Mozgovaya, B.N. Drobotun, M.A. Uaikhanova
Pavlodar State University named after S. Toraigyrov

1. In the work [1] it is emphasized that the traditional approach to the defi-
nition of the difference algebra, adopted in HEI logic-algebraic disciplines: «...
giving a number of fruitful concepts and ideas, leaves (however) in the shade,
obscures that naturalness and tangibility of the definition of the factor-group and
factor-ring which could make these concepts much more accessible in terms of
their learningy [1, p.180].

This work proposes another, in a sense opposite to the conventional, approach to
the presentation of educational material of these disciplines associated with the tech-
nology of constructing the factor-group and the study of the concepts of isomorphism
and homomorphy of groups. This approach is based on the concept of congruence,
which plays a decisive role in the construction of the quotient-structures of modern
algebra. Experience in testing this approach showed that it more organically fits the
modern algebraic concepts bounds and is more accessible to study.

In this work the technologies study of quotient-systems based on the concept
of congruence obtained in work [1] in the construction of the factor-groups are
transferred to the factor-ring.

In the work the conventional logic-algebraic terminology and the system of
symbolic notation are used [2, 3].

2. The axioms of a ring in the language of functional calculus and functions
of @ =iF'.F i) signature can be represented by the following formulas:

AI)[?TH‘E‘H'IIS"?’:HE:IE"LT;rl;:J=J"'.:I.I:E:l_r.:]Hl;

A) AR NF (s y) = F (v

A) (PN F (e b= x);

4) r”r]{EIrKF"L'r"n]—r. H

A) (T Fz W Fy "E? [L ¥hzi=F 1F~{1-_:-F [v:z)0hs
A) (WYY S F ) = FF (g B e e))

Binary algebraic operations, resulting from the interpretations of F; .

function symbols and ¢ constant symbol of this signature on K non-empty sets,
are denoted further by traditional for the rings theory «+», «-» and «0» symbols
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and are called the operat1ons of add1t10n mult1pl1cat1on and Zero element (or
zero), respectively.

Thus, when considering & -{.l.';"‘.j} concrete algebraic systems of O sig-
nature, we talking about g : — F{K ). & interpretation, assume that

"FI! = FF;=_; ""-I =1,

Meaningful images of 4, ) - A4,) axioms on the algebraic systems of
K= sz ;T ':I type are the following conditions:

D (WacsKlivhe KiVce K{a+b+c=a+{h+ch;
2) (aeKivhe Kia+h=h+a)

3) (YaeKWa+l=a);

4) (Poe Ki3be Ko+ b=0);

SivoeKvhe Kiivee Ko+ -c=a-c+bh-c)}
6) (YaeKKvhe Kvee Ka-(b+c)=a-b+a-c).

K ={K:%a ) algebraic system of O signature, satisfying 1) - 6) conditions,
is called the ring.

b element, whose existence is guaranteed by 4) condition for any a € K
given, is usually denoted by —¢, and is called an element, opposite to a element.

1) - 4) conditions show that if & =(&:+:41} isaring, K ={K;+;+0} algebraic
system is an Abelian group, i.e., 0 element as a neutral element with respects to
the operation of addition, is determined by 1) - 4) conditions on K set definitely.
Similarly, —@ element is uniquely determined by these conditions, for any a € K
that allows to enter another « —» binary algebraic operation of subtraction on K
main set of K ring, assuming that:

(Fae K)ivhe Kija-bh=a+(-h})..

Ifon & ={Ff 3o I:l ring the additional condition is satisfied:

7 ivacKivbe KNvce Kia-b)-c=a-(h-ch,
this ring is associative;

8) (Wae KNvbe KNa-b=b a),
then the ring is commutative;

N i{FaeKivhe K)la-h=F-a=h],,

then a element, whose existence is postulated by this condition, is denoted
by 1 and K ring is a ring with identity.

3. Let K :(K ;+;-;O) be an arbitrary ring. The relation of 7 equivalence on
K underlying set of this ring is called a congruence if the following conditions
are executed:
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(Fea KWvhe K)vcae K)¥d e rm{l;a::-}s- AT [{h:d}a =

={la+e+drat)l:
{ H W
(Vaa Kivhe K)i¥es K)Yd 6 K)i{{me)et) & ((hd et =

=(la-e-dleth
R= R={R;+;+0} subring of K ring is called an ideal of this ring, if the
condition is executed:

{(Fae Rivhe Kila-be R} & (b-as R)), 3)

i.e., the ideal of the ring is a subring, R basic set which, together with any of
its element contains the result of multiplication this element (both left and right)
by any element of K ring.

Ideals in the theory of rings are analogous to the subgroups in the group
theory. This is due to the fact that #={ #:+;0} additive group of &={R:+;<0} ideal
of K =(K;+;s0} ring is a normal subgroup of the additive group of this ring,
allowing to construct a factor-group in a traditional way:

LR

Closure of R underlying set of R ideal with respect to multiplication
by elements from K (both left and right (3)) allows a correct determination
on the underlying set of (4) factor group of «e» binary operation - multipli-
cation by the rule:

(vlod < K4 XL < 4 Mol 1, = [o-51,)

that results in a factor-ring
K - [“L,/ el
f:l"{[ uel.’}‘ "'n>'

(1) and (2) conditions of determination of the congruency relationships

®)

make it possible to directly introduce % factor-set of +, e operations, and
0 selected element by the rules:
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L (‘v ”LEHI{QI’["']JE%)”L'FF’], [ahll}' S ()

|:":l' [uL = %I‘w’ [l'J_L = %T[[u]. - [hl = [u -|'J:L | H 7

=], (8)

that directly leads to the construction of % factor ring. The purpose of (1)
and (2) conditions is concluded in that they ensure the correctness of (6), (7), (8)
definitions of *, ® operations and 0 element on the equivalence classes, i.e. their
independence of the choice of representatives in these classes.

Relations between the traditional approach to the definition of the factor-
ring and its definition on the basis of the concept of congruence are given in the
next sentence.

Proposition 1. Let 7 be congruence of K ={&;+;:0) ring. Then:

1) (Ve e KMwhe ﬂ-."'l{il:u;h}erh:-[{—n:.l:—l':!:lpa'llfl;_

2)(Yae KNvhe K)¥ee K)¥d e KM{({ae) et ) & ({hd) et))=

== H:ll.l —ad —4.':| at b
3) (YaeKNvhe K){{mb)er) < (b=ac[0] 1

4) system [{I']. = i:[ﬂ]T:ﬂ-;ﬂ::- sub ring of K ring;
5) sub ring [?}; is an ideal of K ring;

6) (Vaek Wa], =a+[0],)

7) algebra ([0].;+:0) is a normal subgroup of (K;+;0> additive group
of K ring;

0 V4= o,

The proofs of 1) - 8) assertions do not cause trouble and are obtained by
direct application of (1) and (2) conditions. 5), 6) assertions show, in particular,
that [0] equivalence class of K set of T congruence containing 0 zero element
of Kring is an ideal of this ring. Let us verify for example, the closure of [“]T
ring under multiplication by elements from K to the right.

Let a=[0], and k& . As {0}t on preposition and (#F}ET by the
reflexivity of Trelation, then, applying (2) condition, we obtain:
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|I|!T Il'l U -hll —'.'ﬂ' b Dl!'E T what means that @ h'«':[':'l_

4.Let now ® be homomorphic image of K, ={&K:+::0} ring in
K, ={K,;+,;,:0.} ring. The traditional way to formulate and prove a theorem
on homomorphies of rings involves:

- the definition of ker® core of @ homomorphy as the full preimage (in K,
ring) of 0,zero element (K, ring) under @ homomorphy;

- proof that ker® = keril = {kereb+, 500, ) system is an ideal of K ring;

- proof of the assertion that K;/:w factor-ring isomorphically embedded
in K ring.

Characteristic of modern algebra approach to the determination of the quo-
tient-systems based on the concept of congruence with respect to the construction
of the factor-rings requires proof only that binary @-& relation of equality is a
congruence on K; ring, i.e. proof of the following proposition.

Proposition 2. Let & be a homomorphism image of K, ring in K, ring. Then
binary @-@ relation is an equivalence relation (on the underlying set of K rings)
satisfying (1) and (2) conditions.

Let us verify, for example, implementation of (2) condition. Let @ificsd & K,
and (o)) ed - Since @ is correspondence from K , set in set, and @/
from K, set in K| set, then, by definition, the compositions (products) of corre-
spondences will be:

(moyed @' o (Jeck, }[[{r.';r:i ek {l:i';.(':l ep }}D{ﬂfe K, )=

x {[{:.r;e} )& ({me)ep)es (Fee &, N(o(a)=e)& (plc)= 9}}):-.:

= (pla)=w(c)) )
Similarly, from () e @ it follows that (b )=w(d)..

Multiplying #{@}={=} and p{b)=p{d) equalities in K> ring term wise

we obtain @{a -, @{b = d#(c )., @(d) equality. Given the fact that @ is a ho-
momorphy, from this equality follows that:

Pfa b= () (10

From (10) equality it is easily obtained (like getting a chain of (9) equiva-
lences) that {a bye dped @,



64 BecmHuk I1I'Y Ne4, 2011

REFERENCES

1. Tonuapos C.C., [Ipodoryn b.H., Hukutun A.A. MeTomu4eckue aclieKThI
U3YYCHHS ATCOPANYSCKUX CUCTEM B BBICIIIEM Y4eOHOM 3aBeieHur: MoHorpadus.-
HoBocubupck: usnarensctso HI'Y. Hayunoe usnaunume, 2007. 251c.

2. EpmoB FOJL, IMamotin E.A. Matemartnueckas noruka. M.: Hayka, 1979.320 ¢

3. T'onuapor C.C., JIpo6oryn b.H., Hukutun A.A. AnreOpandeckue u
AITOPUTMUYECKUE CBOMCTBA JIOTMYCCKIX ncuucneHuit. Yacts 1.: MoHorpadus. —
Hosocubupck: Uzparenscteo UITNO PAO, 2009. 226 c.; Yacts 2.: MoHoTpadus.
— HoBocubupck: Uznarenscreo UTTMO PAO, 2009. 360 c.

Tyuinoeme

Yevinvinean scymvicma paxmop-icytienepOi OKbimy mexHoI02UsCyl
Gaxmop-monmapovl kypyoa [1] sicymvicma anvinean KouepysIHmmix
myciHieiHe He2i30el2eH PaKmop-CakuHaiapaa armacmolivlpaobl.

Pe3rome

B npeonazaemoui pabome mexnonocuu usyuenus gaxmop-cucmen,
OCHOBAHHbBIE HA NOHAMUU KOHZPYIHMHOCMU, NOAyueHHble 6 pabome [1]
npu HOCMpoeHuY aKmop-2pynn, nepeHoCAmcst Ha Qakmop-KoIbyd.

O0XK 004.37

BlJTIM CAJIACBIHOAF bl AKINAPATTbBIK TEXHOJIOI s
OHIMAEPIH KOMMEPUUAJIN3ALUUATIAY

A.C. Maducapoea
nedazozauka fblnbiMOapbiHbIH KaHOudamel, doueHmi, C. Topalfrbipos
ambiHdarbl lNasnodap memnekemmik yHusepcumemi, lNasrnodap K.
A.A. [I)xymabaesa
mazucmpaHm, C.Topalfbipos ambiHOarbi [Tasnodap memiekemmik
yHusepcumemi, lNasnodap K.

ByriHri KyHi 8MeMTiK aKIapaTThIK OUTiM KeHICTITiHIH THIMII )KOJIBI — O1ITiM
Oepy caachlH TONBIKTal aKnaparTanpipy. Kasakcran Pecy0Omnukachiabiy «bigiM
Oepy» 3aHbIH/A OiTiM Oepy JKYHEeCiH aKmapaTTaH pIPy OCHI CajlaJaFbl MEMJICKETTIK
casicaT HeTi31HJle aHBIKTaJIBII, OCHI XKY#eeri 0acThl MiHAeTTep 1iH OipiHe aifHAIBIN
othIp. «Kasakcras - 20305 cTpaTerusyiblK OaFaapaamMachl 011iM OepyTiH YITTHIK
MOJIETIiHIH KaJbINTacybIMeH xoHe KazakcTaHHBIH OiniM Oepy )KyiHeciH ayeMIIiK
6iniM Oepy KeHicTiriHe OipiKTipyMeH CHITaTTaa bl

En npesupentinig Kazakcran xanksiHa JKonnaysiHIa ©TKEH FAaCBIPIBIH
OTBI3BIHIIIBI KBUIIAPIH/IA CAYyaTCHI3/IBIKIICH KYPEC KYPri3uIreH e, KOMIbIOTEPIIIK
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cayaTTaHy *eHIHJIeT1 ayKbIM/IBI ICKE a3aMaTTap/bl TapTy KaXETTIr alThIIFaH JKoHe

MEMJICKETTIK KBI3METKE JKaHa KbI3METKEpJep/Ii KaObuIIay Ke3iHIe KOMIBIOTEPIl,
MHTEPHETT] JKOHe JIEKTPOH/IBIK TTOIITaHBl KOJIaHa OUTy IaFApICHl MIHIAETTI Tallal
Oomyra THic ekeHmiri aram xepcetinren. Ocviran OannmansicTl XX Facwspia
aKmapaTTaHFaH KOFaM Ka)KeTTUIIriH KaHaFaTTaHABIPY YIIiH OitiM Oepy camachiHAa
TOMEHJIET1/Ied MIHIETTep.i IIenry KO3/l OThIP: KOMIBIOTEPJIIK TeXHUKAHBI,
WHTEPHET, KOMIBIOTEPIIK JKEMi, JEKTPOHBIK OHE TEICKOMMYHHUKAIIMSITBIK
KYpaJIapbl, SJEKTPOHABIK OKYJIBIKTAp/bl OKY YPIICiHe THIMJII TTalilallaHy apKbUTbI
OLTIM camachkiH KeTepy. byl HYCKaHBIH JKETICTIri, OHBI KOMIBIOTED JKa IbIHA CAKTAY
MYMKIHJIIT1, OHBI KOMIBIOTEPITIK KENiNep apKbUTHI TapaTy OOJbI TaObIIaIbI.

Binim 6epy ypaiciH aknmapaTTaHABIPY - )KaHa aKIapaTThIK TEXHOIOTHsIIAP/IbI
naiiagany apKbUIbl TYHHUEXKY3UIIK O3BIK ToXKipuOesepre CYHEHIN KaHa THIITI
OKBITY, 9p OKYIIBIHBIH KaOINeTiH KaH-)KaKThl JaMBITy YIIIH KOJAWbl XKaFaai
TYFBI3Y, OKy TOpOUe YpHiCiHIH OapibIK JCHTeANIepiHiH THIMILIIN MEH calachlH
JKOFapIIaTy bl KO3IeH]Ii.

AKIapaTTHIK TEXHOJIOT YIS CaTaChIHIAFBI KATapiIbl JKETICTIKTepAi Al 1anaHbIIT,
OLTIMHIH JXKaHa JACHreliMeH carachlHa KOJI JKETKi3yre YMTBIIATHIH MeAarorThIK
JKOHE FRUIBIMHU KaybIMIACTHIKTAPIbIH TYPJI elfepae KapKbIHIbI JaMy YCTIiHIE.
Kazaxcran PecrmyOnukachl FRUIBIMHU-TEXHUKANBIK MPOTPECTiH Heri3ri Oenrici-
KOFaM/JIbl aKIapaTTaHABIPy OOJIATHIH JKaHA KE3CHIHS CHIII.

OcBl MaKCaTTHl XKY3eTre achlpy YIIiH aKHapaTTHIK TEXHOIOTHSIAPIBI
MaiiiaganyaelH MaHBI3BI 30p. AKIIAPATTHIK TEXHOJIOTHSHBIH HEeTi3ri MakKcaThl -
OKYIIIBIHBI Ka3ipTri KOFaM CypaHBIChIHA cail ©31HIH eMipIIiK ic opekeTiHae nepoec
KOMITBIOTEPIIH KYPaJIIapbiH KaXKETTI ICHIeif/ie Maiianana aaThbHIal )KaH-KaKThI
Japa TYJIFa Topouerey.

MeMmJekeTTik OaFmapiraMaia OKy YpIiCiHe eJarorHKajIbIK XKoHe aKIapaTThIK
TEXHOJIOTHSIIAPIBI KEHiHeH HaijanaHy — KAkl OiiM Oepy i JaMBITYABIH OacThI
OaFBITTapBIHBIH Oipi IETiHTeH.

Op0ip enmiH TEXHONOTUSUIBIK JaMy I9peKeCiHe OHBIH SKOHOMHKAJIBIK KyaThl MeH
XaJIKBIHBIH TYPMBIC JICHT il FaHA eMeC, CaH eJI/IiH dJIeMIIIK KOFaMIaCThIKTA aaThIH
OpHBI, Oacka enjepMed SKOHOMHKAIBIK JKOHE CasiCH BIKIAJIacy MYMKIHAIKTEpI,
COHJIal-aK YJTTBIK KayillCi3IiK MaceNesiepiH Ienlyi e 6aiiiaHbICThI.

ConbIMeH KaTap, 9naedip enme Kas3ipri TEXHOJOTUSHBIH JaMYbl MeH
KOJAaHYBIHBIH JICHTeli OHBIH MaTepPHAJABIK 0a3achIHBIH JaMybIMEH FaHa eMec,
HeT131HeH KOFaM/Ipl TapacaTTaHIbIPy ACHIeHiMeH, OHBIH JKaHa OUTiMAl TYbIHIATY,
urepy *oHe KoJiiaHa 01y KaOineTiMeH Jie aHbIKTasabl.

FputbiM MeH TEXHUKAHBIH J1aMy KapKbIHBI OKY-aFapTy CalTachIHBIH OKY
YpIiciHIIe JKaHAa TEXHOJOTUSIIBIK SIICTEPMEH KOHIBIPFBIIAP/BI KEH KOJeMi
KOJIIaHYJIbI KKET eTeIi.

YKenen maMblnn OTHIPFAH FBUIBIMHA-TEXHHUKAIBIK IPOrpecc KOFaM eMipiHiH
0apIIBIK caslallapbIH aKITaPATTAHABIPYIBIH FAJIAM/IBIK, IIPOIICCIHIH HeTi3iHe alHaIIBL.
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AKHapaTTI)IK TCXHOJIOTUSIIApAbIH JaMyTa KOHC OHBIH KapKbIHbIHA 9KOHOMUKAJIBIK

JKaFIalibl, a1aMIap IbIH TYPMBIC AEHTel, YITTHIK KayiNci3/IiK, OyKiI TYHHEKY31ITiK
KaybIMJIaCTBIKTAFbl MEMJICKETTIH POJIIHE TOYRJIII.

MynbTHMeIABIK KYiere apHaiFaH OKYJIBIKTap/pl, FEUIBIMH €HOEKTepi
capayaii Kerie MyJIbTUMEIa TEPMHUHIHE «aKIapaTThIK OpTa» JereH MarbiHa Oepyre
Oomanpl. AJl, «akmnaparTelK OpTa» TYCIHIriH Oenrini Oip opTana akmaparThIk
TEXHOJIOTHSUIAp/Ibl Ak aiaHy apKbUTbl aKIAPaTThl YChIHY MEH OH/IgyTe OaFbITTaIIFaH
apHaiibl YHBIMIACTHIPBUTFAH HPOLECC JIET KaObUIAaYBbIMBI3Fa O0JIa bl

MynbTHMeana — KOMIBIOTEPIIIK rpadHKaMeH, CypeTTepMeH, KO3FaJIbICTaFbI
OeifHeKanTapMeH, aHMMAaIMsIMEH, MOTIH JIEpPMEH, )KOFaphl carlalibl IbIObICTapMEH
YKYMBIC iC-T€yJli KaMaTaMachl3 €TETiH HHTEPaKTHUBTI KYHe.

OIEKTPOHIIBIK, OKYJIBIK — Tpa(UKaIIbIK, MOTIHJIK, CAHIIBIK, MYy3bIKAIBIK, BHIO-,
(oTo sxoHe TaFbl 0acka aKIapaTTap JKHUbIHTHIFbIHAH TYPaThIH MyJIBTHME/VSUTBIK OKYJIBIK,

CTyAeHTTIH aKHmapaTThIK TEXHOJIOTHSHBI MaijanaHy, OHBIH Keioip
AJIEMEHTTEPIHIH JKEKe IBIFapMalIbUIBIK OaiIaHbICBIMEH cUnaTTanazbl. OnapbiH
0ip-OipiHe ered ocepine Oalikayra 00JaIpl. 3aMaH aFbIMbIHA Kapail KyHJIETIKTi
cabaKKa BU1€0, ayM0 KOH/IBIPFBUIAPEI MEH TeJIeINAapIbl, KOMITBIOTEP/Ii KOJIIaHy
afiTapieiKTail HOTIOKENEp Oepyne. Ke3 kenren cabakThl 3JICKTPOHIBIK OKYJIBIKTHI
naijanany OKyIIbUIApABIH TaHBIMJIBIK OEJICEHIUIITiH apTTHIPBINT KaHa KoWMai,
JIOTHKAJIBIK OWNIay KYHECIH KaJIbINTaChITPYFa, IBIFapMaIIbUIBIKIIEH CHOCK eTyiHe
XKaFJal xKacalpl.

C. TopaiirsipoB aTbiHAarsl [laBnogap MEMJIEKETTIK YHUBEPCHTETIHIH
aKnaparTaHiplpy Oejimi 3aMaH TajaObIHA cail OKYJIBIKTap/bl Kacaipl. bipak,
Kazipri Tanjaa OHBIH KOMMEpPIHAIH3alKsIIay MOCENECiH HIenry KOJIJaphl
i3aectipinye. OChl 37eKTPOHIBI OKYJIBIKTAP B! SNEKTPOHABI KOMMEPIIHS apKbLUIBI
JKY3€re achlpy THIMJII JKOJJIAPABIH Oipi. DICKTPOHIBIK KOMMEPIUS — CATHII
aTyIIbUIap MEH CaTyIIbUIAp apachIHIAFbl XKENUTIK e3apa OaiaHbIcTap Heri3iHe
aKnapaTThIK TEXHOJIOTUSUIAp/IbI MaiiianaHa OTHIPHII, Tayapiap MeH KOpCeTiieTiH
KbI3METTEp/Ii OTKi3yre OarbITTaFaH KbI3MeT. KazakcTaHia sJieKTpOH 16l KOMMEPILHS
KeH erek xaroja. Cede6i, KasHeT akpIpbiH, Oipak HaKTHI KajamJIapMeH JaMyja.
Kazakcranaa MHTEpHETTI KOJIAaHYIIBUIap/IbIH, KbI3BIKTHI HHTEPHET-K00aap/IbIH
CaHbl KYHHEH-KYHT€ apTyJa, KapHaMaJIbIK HayKaHAap/blH OIO/DKETIHe JKHi-KHUi
kocbutyaa. Erep KazakcTaniarsl HHTEpHET-CEKTOPIIAPBIH 6Cy CUITaTTaMalapblHa
KOHLUI ayJapaTbiH 00JICaK, OHJa ©CIMHIH HEeTi3ri 0eiri XanbIKKa KOHe aybULIbI
MEKEHJepTe KbI3MET KOPCETY/IeH OOJBIN OTHIpFaHbIH kepemi3. COHBIMeEH,
Kazaxcranga 2010 »bUIpIH KOPBITBIHABICH OOMBIHIIA XaJIBIKKa KOPCETUIreH
HMHTEPHET-KbI3METTIH KoJeMi 44% (akuanaii skBuBayienTTe 24,3 MIIpJI. TEHrere
KBI3MET KOPCETUTINTI). AJ aybUIIpl XKepliepie KOPCETIIreH HHTEPHET KbI3METTeH
Tycken mavigara 2009 xKbUIMEH canbIcThipranna 74% (akmiaiaii SKBUBAJCHTTC
3,32 MJIp/ TeHrere KbI3MeT KepceTutinTi) yiraiieintel. ConnpikTan Kazakcranma
WHTEPHUTHU3AIMS YPIICI KAPKBIH/IBI KYPY/IeE.
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I kBapranbiHAa MHTEPHET KOJJAaHYIWIbUIapAbIH Yiecl Ka3zakcTaH XainKbIHBIH
34,4% (mamamer 5,6 MJTH afaM) KyparnThl.

MeMiieKeT XKYpri3inm XaTKaH aKnapaTThIK JKOHE KOMMYHHKAIHMSIBIK
TEXHOJIOTHUSJIAP/Bl IaAMBITY JKYMBICTaphl OoWbiHIIa KazakcraHiaa MHTEpHET
KOJIIaHYIIBUIAP/ABIH CaHbl aUTapJbIKTall ©Cil, COHBIMEH KaTap akKMapaTThIK
HMHTEPHET KOPJIAPBIHBIH YKOHE JKeJi KbI3METTEpIHIH CaHBbI J1a, canachlia apTajisl
neyre Oosajpl. ByHBIH OapibIFBIH MHTEPHET KOPJIApBIHBIH TEK ajaM eMipiHie
FaHa eMec, COHBIMEH KaTap KOMMEPIMSHBIH, SFHH AJIEKTPOHIBI KOMMEPLUSIHBIH
JlaMybIHa J1a OeJICeH 11 KaThICHIIT )KaTKAaHbIH KOpCeTe .

OcCBl KOpCETUIreH CTaTUCTHUKAjIap OOWBIHIIA JKBLINAH-KBIJIFA HHTEPHETTI
KOJJAHYIIBIJIAPAbIH CaHbl apThIN, COHBIH CaJJapblHAH «3JEKTPOHIBI,
TIOTEHIHAIIBI «ANEKTPOH/IB) CaThIN aTyIIbUIapbIH caHbl yiFaroaa. OcblFaH opai
Kazakcranza >xo0anap/isl KOMMepIUaIH3alysuIayibl BUPTYabl TYpAE XKy3ere
achIpy MYMKIHJITIH KEHEHTyre 0ojajpl JkoHe J¢ OHBI KeHEHTY Kepek. OchiFaH
KOCa OHBIH KONTEreH apThIKIIBUIBIKTaphI 0ap.

WHTepHeT AyKeHAep/IiH apTHIKIIBUIBIKTAPbL:

- HHTEPHET IYKEeHHIH KOMETiMeH KYHIHe )KUbIpMa TOPT CaFar, alTachblHa )eTi
KYH OOIBI )KYMBIC 1CTEHII;

- Jlajiara MIBIKIal KepeK 3aTTap/ibl caThIl MYMKIH/IT;

- 3aTTap/pl CaTy YIIiH MEKEMEHI KallFa aly KaKETTUTITiHIH )KOKTBIFBL;

- )YMBICIIBUIAPFA aiJIBIK TeJleMelicis;

- JKa3FbI )KOHE KBICKBI IEMaJIBICChI3 XKYMBIC iCTEHI1.

OHIM HeMece KbI3MET Typasibl MAJIIMETTEPIi T3 9pi KbULAaM Ta0yFa KoHe
OHJIGyTe MYMKIHJIIK Oepei.

CaTyIibl MeH CaThII Tyl apachIHAAFbI FeOrpadUsIIbIK aTIIaKThHIK JKOK.

CoHBIMEH, 3JEKTPOH/IBI KOMMEPIHSIHBIH HET13T1 apTHIKIIBIIBIFEl KONTETeH
MOTEHIMAI/IBI CaThIN aTylIbUIapFa TerpadusuIbIK OpHaJacyblHA TOYEJCI3 KOl
skeTiMaiiri. COHbIMEH KaTap KeH ayKbIMJBI )KapHama, MapKETHHT XKYPri3yre
MYMKIHAIK Oepeni.

XKorapeina alTBIIFaHIApPIBI capalial Kejeci KOPBITHIHIBIFA KeJJIiK:
ANEKTPOH/IBI OKYJIBIKTAP bl KOMMEPLIUATU3aUsuIay bl HHTEPHET AYKEH apKbUIbI
JKY3€ere acbIpy €H THIMI KOJIIap bIH Oipi. DJIEKTPOH /161 KOMMEPIIHS IIBIFBIHAAPIBI
azaiiTy ’)kKoHe caTy KeJIeMiH apTThIpy YIIiH KOJJaHBUIATBIH KEPEMET Kypall
ONeKTPOHbI KOMMEPUUSHBIH TaFbl Oip apTHIKIIBUIBIFBI — CaThIN ANTyIIbUIApFa
Tayapzpl ToMeH OaraMeH YChIHA ajiaJipl.

OJIEBUETTEP
1. Autorneny B.A., Heuaepa H.B., Xomkun K.A., [lIsengoa B.B.
NuHoBanuoHHbil Ousnec. @opMUpPOBAHUE MOJCICH KOMMEpPIUATH3AIAN
MEPCIEKTUBHBIX pa3paborok. — M., MznarensctBo «/emo» AHX, 2009.
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Pe3rome
B oannot cmamee 6vi10 ucciedo8ano cospemenuvle nPoOYKmMol
UHOPMAYUOHHBIX MEXHON02UU 8 00PA308aHUU. DIeKMPOHHbIE YUeOHUKL
u ux kommepyuanuzayus. UnmepHem-macasunvl, KaKk UHHOBAYUOHHbLU
CROCOO NPOOBUICEHUsL OMEYECMBEHHOU NPOOYKYULL.
Resume
In this article the modern products of information technologies in edu-
cation was investigated. Electronic textbooks and their commercialization.
Internet shops, as innovative way of advancing of domestic production.

VIIK 681.51

KOHKYPC 3A5IBOK HA CPEACTBA U CUCTEMbI
ABTOMATU3ALNN

H.H. Myduy, O.I". MlomaneHko
lMasnodapckuli 2ocydapcmeeHHbili yHugepcumem
umeHu C.Topaliebiposa, e. [lasnodap

B Hacrosiiee Bpemst Bce OOIbliee YMCiIo Kak rocyIapCTBEHHBIX, TAK M YaCTHBIX
MIPEANPUATHI HAUUHAIOT TOHUMATh, YTO B CYIIECTBYIOLIMX PIHOYHBIX YCIIOBHUAX
HaunboJsiee palMoOHAIbHO TEXHUYECKH M BBITOJHO SKOHOMHYECKH MPUOOpPETaTh
MPOJIYKIHUIO, pabOTHI, YCIYI'M MyTeM HMPOBENEHUs KOHKYPCOB \(TEHAEPHBIX
ToproB). OJTHUM U3 OCHOBHBIX 3TallOB KOHKYPCa Ha JIF00YI0 IPOAYKIHIO, PabOTHI,
YCIIYTH SIBJISIETCS DKCIIEPTH3a MOTYYEeHHBIX KOHKYPCHBIX 3asiBOK (IIPEIOXKEHNUH ),
3aKJFOYAIONIasicsl B MX OIEHKE M COIOCTABJICHWH JUIS OIIpEAeseH s oOe uTes
KOHKypca. OT METO/JMKH OpraHU3allM{ M MPOBEJCHHUS SKCIEPTU3HI 3asBOK
HaIpsIMYIO 3aBUCAT Pe3yJIbTaThl KOHKYpca. DTOT (hakT onpeaessieT akTyalIbHOCTh
U TIPaKTUYECKYI0 BXKHOCTh PACCMATPUBAEMBIX B CTaThe BOIPOCOB.

[MockonbKy KaXkaas 3asiBKa OLIEHUBAETCSI IO MHOTHM, 338/ JaHHBIM 3aKa34UKOM
KpuTepusMm (mokazareisiM), TO U o0miasi ee OLEHKa IT0JIy4aeTcs Ha OCHOBE
CIeAYIONIEH ABYXITAIHOM MPOLE Y PhI:
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- Ha IPaBOM JTarle 3KCIEePTH3bl Ha OCHOBE CBOMX 3HAHUH OLIEHUBAIOT KaXKTYIO

3asBKy O KaXJIOMYy OTAEIbHOMY KPUTEPHUIO;

- Ha BTOPOM 3Tale METOAOM pElleHUs 3aJlayd MHOTOKPUTEPHANIbHOTO
BBIOOpA ClIelMabHask porpaMMa BEIYUCIISIET OOIIYIO OLIEHKY KasK/I0H 3asBKH, KaK
OIpeIeTIeHHYIO (DYHKIIMIO OT BCEX MOJIYYEHHBIX Ha IIEPBOM ITaIle OLIEHOK 3asBKU
KaXKABIM DKCIEPTOM 10 KaXKJOMY KPUTEPHIO.

Mertox hopMUpOBaHKS SKCIIEPTHOM KOMUCCHY [0 PACCMOTPEHUEO U aHATU3Y 3asIBOK.

DKcnepTHasi KOMUCCHUS JIOJDKHAa (QOPMHUPOBATHCS U3 BBICOKOKBaIH(H-
LIMPOBAHHBIX, ABTOPUTETHBIX CIIEIMATICTOB, 00J1a1aI0IIIM ITHPOKKM KPyTro30poM
B 00JIACTH COBPEMEHHBIX CPE/ICTB M CUCTEM aBTOMATH3aI[MH MTPOU3BOJICTBA WIIN
B 00JIaCTH yIIpaBieHHs KOHKPETHBIM OOBEKTOM, Ha aBTOMAaTH3aIHI0 KOTOPOTO
00bsIBJIEH KOHKYPC. DKOHOMUYECKHE acleKThl KOHKYpPCa, BBULY MX JOCTATOUHON
MIPO3PauyHOCTH U IPOCTOTHI IPH TAHHON TeMaTHKe KOHKYPCa, MOTYT OLIGHUBAThCA
BCEMH TE€XHHYECKUMU dKcIepTaMH. Bo3MOXKHO MpUBJIeUEHUE CIELHUATIBHBIX
SKCIEPTOB M0 OTAEIBHBIM TEXHUUECKUM KPUTEPUSIM (HaIpUMep, 10 HaAeKHOCTH
CPEJ/ICTB) W/WJIM IO OTJIENIBHBIM YacTsSM 3asiBOK (HAIpHMED, 10 OLEHKE JaTYHKOB
nm SCADA-mporpamm).

OO0mume kpuTepun 0T0Opa IKCIEPTOB!

- BBICOKasl KBaIM(UKaIMs B 00IaCTH IpeMeTa KOHKYPCa;

- 3HAHHE CBOMCTB 00BEKTa aBTOMATH3AINH;

OTOOp PKCIEPTOB MO YKa3aHHBIM KPUTEPHSIM JOJIKEH MPOU3BOIUTHCS
KOHKYPCHOH KOMHCCHEW BHE 3aBHCHMOCTH OT MecTa paboThl SKCIEepToB (U3
COTPY/HUKOB IPEANPHUITUA-3aKa3UNKa, U3 COTPYAHUKOB APYTUX MpeIIpUsTHHA
JAHHOH WJIM JIIOOBIX APYTUX OTpaciiei, U3 COTpyAHUKOB oTpacieBbix HUU,
MIPCEKTHBIX U KOHCTPYKTOPCKUX OpraHU3aLuil).

AHanu3 padoThl IKCNIEPTOB.

PanponanbHoOll OpMOI SKCIIEPTHONH KOMHUCCHU SIBJISIETCSI €€ MPOBE/ICHHE
Ha TEPPUTOPUHU 3aKa34HMKa, TJI€ IKCHEPTHl 3HAKOMSATCS C OCOOCHHOCTSMH
aBTOMaTH3UPYEMOI'0 00BEKTa, pacCCMAaTPUBAIOT, aHAIU3HUPYIOT, 00CYKIAIOT
NpEeICTaBICHHbIE KOHKYPCHBIC 3aBKM, Yepe3 MpeJCTaBUTENIs KOHKYpPCHOH
KOMHCCHU BBISICHSIOT HESICHBIE MOMEHTBI OT/JICNIBHBIX MOJIOKEHNH B KOHKYPCHBIX
3as1BKax, a 3aT€M OLICHHBAIOT 110 OAIIIBHON CHCTEME KaX[yF0 KOHKYPCHYIO 3asIBKY
10 KaXKAOMY 3aJaHHOMY KPUTEPHIO.

OOBEKTUBHOCTD OLIEHOK JJOCTUI'AETCS M 38 CUET YCPEIHEHHS pa3HbIX MHEHHH.

MeToanka OLlEHKH 3aIBOK KCIePTAMHU
10 OTAEeJAbHBIM 3aJaHHBIM KPHUTEPHUSIM.

DKcnepTaM MepealoTcsl Bce MaTepHaibl, HOOXOAUMBIE JUIS AKCIIEPTH3BI:
KOHKYpCHasi JOKyMEHTalus, KoTopas ObUla 3ajjaHa y4acTHUKAaM KOHKYpCa;
MOJIy4YEeHHBIE 3aBKH, YJOBJIETBOPSIONUE O0O0s3aTEIbHBIM TpeOOBaHUIM
KOHKYPCHOI JOKyMEHTAllUY; NepedeHb KPUTEPUEB OLIEHKH KOHKYPCHBIX 3asBOK;
COOTBETCTBUE KAUECTBEHHBIX OLIEHOK OTJEJIBHBIX 3afBOK IO 3TUM KPUTEPUAM
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KOJIMYECTBEHHBIM OHeHKaM B 0asiax; BECOBBIE Koaq)(bnunemm omenm{mx
KpHUTepHUeB (CTEMEHH 3HAUNMOCTH OT/AENIbHBIX KPUTEPHEB JUTS 3aKa34HKa).

DKcrmepTaM AT Pa3bsACHEHUSI MO0 BCEM BO3HUKAMOLIAM y HUX BOIPOCAM,
KacaloUIMMCs COICPIKaHUS OTACIbHBIX 3asABOK, KOHKPETH3AIMH 3aTaHHBIX
KPUTEPUEB M COOTBETCTBUS OTACIBHBIX XapaKTEPUCTUK MPOAYKIHH HUX
MaKCUMAaJIbHBIM ¥ MUHUMAJIBHBIM OI[EHKaM, ()OPMBI TOJIOCOBAHHSI, HCIIOIB3YeMOT0
croco0a ompeeneHus 00MIel (MTOTOBOI) PAHKUPOBKH 3asIBOK.

[TpoBoauTCs rosocoBanue: cOOp OrONeTe el ¢ pe3yabTaTaMU TOJIOCOBAHUS
9KCIEPTOB IO OTAEILHBIM KPUTEPHSM U BbIZaYa UM Pe3yJIbTaTa PEIIeHHUS 3a1a4n
MHOTOKPUTEPHAIBLHOTO BEIOOpA.

®dopma OroTIeTeHs IpeIcTaBlieHa Hibke (Tad. 1):

Tabnuna 1
®dopma OroseTenst.
3 4 i1 i

S}

Ne xkpurepus

Ne 3astBKu

HpI/IMep 3aIIOJTHCHHOT'O OKCIIEPTOM OIOJIIICTCHS IPEACTABJICH HUXKE!

Ne kputepus 1 2 3 4 i-1 i
Ne 3asBKH

8 9 4 3 3 5
2 4 6 8 7 6 3
j-1 7 1 6 8 8 2
j 9 2 4 5 7 4

Boruncienue o01UMX OLIEHOK 3aIBOK M ()OPMHPOBaHHe
HHPOPMALMOHHBIX JOKYMEHTOB
OcobOeHHOCTH anTropuUTMa OOIIIEH OIEHKH KaXkKol 3asBKH. [1pn BEIYMCICHUN
00X OIEHOK KOHKYPCHBIX 3aBOK yIUTHIBAIOTCSI:
- OIIEHKH 3asiBOK 3KCIIEPTOB 10 OTAEITBHBIM KPUTEPHSIM;
- BECOBBIC KOA((PHUIINEHTHI OT/IEIbHBIX KPUTEPHUCB;
- BECOBbIE KOO PHUIINEHTHI OTIEIEHBIX SKCIIEPTOB.
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AnropMTM BBIYHCIICHUSI OOIIHX OLEHOK quTLIBaeT YTO KOHKYPCHBIE 3aBKH
MO PasHbIM KPUTEPHSM MOXKET OLICHUTH Pa3HCe YHCIO IKCIIEPTOB, KPOME TOTO,
OT/IENTbHBIE SKCTIEPTHI MOTYT IPOITYCKATh OLICHKU HEKOTOPBIX KOHKYPCHBIX 3asBOK
M0 HEKOTOPBIM KpHuTepusM. ClieoBaTENbHO, YUCIIO OLCHOK KaXKI0i KOHKYPCHOM
3aBKH 10 K&XKIOMY KPUTEPUIO MOXKET OBITh Pa3HBIM.

C uHbDOPMALHOHHON TOYKH 3PEHHS LeNIeCOOOPa3HO BHIUYMCIUTS:

- PE3YIBTHPYIOLIYIO OOLIYIO OLICHKY KaXKIOH 3asBKH;

- OLICHKH, YCPE/IHCHHBIE [0 BCeM AKCIIEpTaM, IPHHSBIIAM yJacTHE B TOJIOCOBAHUH;

- OLICHKHU KaX[I0f 3asIBKH T10 OTACIbHBIM KPUTEPHSIM.

[Mpumep GopMHUPOBaHHS MPOrPAMMON TAONHUIIBI C YKa3aHHBIMH OLICHKAMH
TIpuBeieH Hivke (1al. 2).

Tabnwuma 2
CdopmupoBaHHas mporpaMMoii TabJIvIa ¢ YKa3aHHBIMH OLCHKAMH

Ne 3asBKH CpeiHue OLCHKH 3asBOK I10 OT/CIbHBIM KPHTEPHSIM O6umas oneHkKa

1 2 i 3asBKU

6.3 5.6 8.1 6.5
2 7.9 6.2 9.4 7.8
j-1 5.1 9.4 8.8 8.9
j 4.8 7.1 8.2 6.9

Io 310i TaONHILIE SKCIIEPTHAS KOMICCHSI MOYKET CY/IUTh O Pe3yJIbTaTax CBCeil paboThI:

- MOJYYCHHOW CPABHUTENBHON OLEHKE 3asBOK IO OTJCIBHBIM KPHUTEPHUSIM
(HACKOIbKO OT/IENbHBIC, Ba)KHBIC ISl 3aKa3YMKa CBOMCTBA 3asIBOK OTIMYAIOTCS
ApYT OT Jpyra);

- 00111eit OLIeHKE 3asIBOK IO COBOKYITHOCTH 3aJIaHHBIX KPUTEPUEB (MTOTOBOM
PaHXHUPOBKE 3asBOK);

- CPaBHHUTEIIbHOM pa3sHHUIIEC OTJCIBHBIX 3aIBOK MO UX 3()(HEKTUBHOCTH IS
3aKkazyuKa (0JIM30CcTH OOIIMX OLIEHOK Pa3HbIX 3asiBOK).

Kpome ykasaHHBIX OLICHOK 3asBOK, MOJE3HO BBIMONHUTH TpaduuecKuii
uHTepdelic, Harmpumep, JHarpaMMbl pa3dpoca MHHHI SKCIIEPTOB, KOTOPbIE MOYKHO
HCIIOJIb30BATh /TS MPUOIMKEHHON OLIGHKH COTIIACOBAHHOCTH MHEHHI KCIIEPTOB,
KBaTH(DUKAIMH 1 O0BEKTHBHOCTH OT/ICTBHBIX IKCIIEPTOB, MPUHUMABILIHX Y4aCTHE
B paboTe SKCrepTHON KoMuccHu. Hrke mpencTaBiieH mpUMep JuarpaMMbl | TaH
cojiepKaTeNIbHbIN aHaJu3.
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Duewm mj-nﬂ AABKM
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Pucynok 1 — Jluarpamma OLIEHKH j-Oi 3asBKHU 110 LIECTH
KPUTEPUSIM IIATHIO dKCIIEPTaMHU.

ke bama

WL}

Ha puc. 1 noka3ana auarpamma OLEHKH j-Oi 3asIBKH I10 ILIECTH KPUTSPHIM
IATHIO 3KCIEPTaMH, COCTABIIAIOIINME 3KCIEPTHYI0 KOMUCCHIO. Pa3dpoc omeHok
3asiBKM IO Pa3HBIM KPHUTEPHSIM Y Pa3HBIX AKCIEPTOB JIGKHUT B AManazoHe 1-3
0ajia, 4TO CBUJIETEIBCTBYET O XOPOIIEH COrTaCOBAHHOCTH MHEHHH DKCIIEPTOB U
MIPUMEPHO OJIMHAKOBON MX KBaIU(HUKALIUH.

ITomyauB pe3ynbTaThl BEIYUCIUTENBHON 00paOOTKH SKCIEPTHBIX OIEHOK,
9KCIEPTHI TIOCIIE UX 0OCYMKJICHUS IPUHUMAIOT OJIHO U3 CJIEIYFOINX PEIIeHUI:

- TIPU COTJIACHHU C IOIYYEHHON OOIlIeil paHKUPOBKOH 3asBOK YTBEPKIAIOT
MTOJTy4EHHBIE Pe3yJIbTaTHI;

- TIpu OOJIBIINX OTKJIOHEHHSIX OLIGHOK HEKOTOPBIX OTAEIBHBIX IKCIIEPTOB
OT OLIEHOK OOJBIIMHCTBA HKCIIEPTOB BO3MOXHO JasbHeilliee oOCyKIeHHe WIn
HCKIIIOYEHHE OOJITIeTeHeH, OLIEHKN B KOTOPBIX NMPECTABISIOTCS HKCIIEPTHOH
KOMHCCHU COMHUTEITFHBIMH.

B xoneuHOM cueTe, Iociie yKa3aHHOM OTHO- WJIU JBYX3TallHOW BEIYMCIUTEIIbHON
00paboTKH SKCIIEPTHAsI KOMUCCHS YTBEPIK/IAET, ITOJTyUYeHHBIE PE3yIbTaThl 00IIer
PaHXUPOBKH KOHKYPCHBIX 3asBOK M COCTABIJISICT 3aKJIIOUEHHE. 3aKITIOUcHUE
9KCIIEPTHOH KOMHCCHHU COAEPKHUT Pe3yIbTaThl SKCIEPTHU3BI, €€ KaueCTBEHHOS
000CHOBaHHE U PEKOMEHJALNH 3aKa34HKY.

JIUTEPATYPA
OObeKTUBHBIE 3aKOHOMEPHOCTH CJOXXHOH aBTOMAaTH3allUU B
NIPOMBIIIJIEHHOCTH. Kypnan «IIpomeimnenasie ACY u
KOHTpoJueps», Ne 2 2004. - c. 6.
2. O.T. Iloranenko, JI.A. Ilonakora, H.H. Ilyau4d. ABToMaru3anus
JIMCTIETYEPHU3AIIMH [IPOU3BOACTBEHHBIX MPOLIECCOB IPOMBIIIIEHHBIX TPEIIPUSATHIL.
MES — cuctemsl. Xypuan «Bectauk [1I'Y», 2008. - c. 6.
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T yumdeme

Konkypcmoly ey 6acmoel kezeni (menoepoin) — monimoemenep
KOHKYPCbIHA MYCKEH IKCNEPpMuU3a (YCblHbICMapOblly) HCOHE OHbIH YUbIMbL
MeH emKi3y mocinoepi Kapacmulpvliaobl.

Resume

The main stage of the competition (tender) is reviewed - examination
of applications received for the competition - and a method of its organiza-
tion and conduct provided.

YIK 512.5: 519.8

ONTUMNIALNOHHBIE MOAEJIN BbIBOPA
CTPYKTYPbI OUCUUNITIINHBI

K.M. CazuHObIKos,
K.m.H., GoyeHm, Kasaxckuli yHusepcumem 3KOHOMUKU, ¢hUHaHco8 U
mexdyHapoOHoU mopeosrnu, 2. AcmaHa
H. AmaHzendi
lNasnodapckuti eocydapcmeeHHbili yHugepcumem
umeHu C. Topalebiposa, 2. [asnodap

CoBpeMeHHbII ypOBeHb HAYKN M TEXHUKH OKa3bIBAET CYIIECTBEHHCE BIMSHHE
KaK Ha coJiep)kaHMe, Tak U Ha (hopMbl Iporiecca oOydenust B Byse [1]. B cBszn
C DTHUM aKTyaJbHOH SIBISETCS ONTHMM3ALNs OCHOBHBIX KOMIOHEHT y4eOHOTo
mpolecca, a UMEHHO!

- CTPYKTYPHI 2JIEMEHTOB 3HAHU;

- YCTaHOBJICHHE TIOCNICZIOBATEIFHOCTH W B3aUMOCBSI3H UX U3yUCHUS,;

- BEIOOpa METO/1a TUATHOCTUKY Ka4ecTBa 3HAHUH H T.JI.

HccnenoBanus CTpyKTyphl Kypca IpHoOpeTaoT 0coOyl0 BaKHOCTh B CBS3U
C OBICTPBIM pa3BUTHEM aBTOMaTH3HPOBAaHHBIX 00YYaIOIMX U KOHTPOJIHPYIOIIHX
cucreM Ha 6a3e DBM u BHeApeHreM HX B yueOHBIH Iporece.

OOmen3BeCTHO, YTO CTPYKTypa AUCHUILUIMHBI ONHPAETCS HE TOJBKO
Ha JIGKIIMOHHBI MaTepraj W MpakTHdeckue 3aHATHsA. OMHOM M3 3HaYUMBIX
COCTAaBJIAIOMIMX CTPYKTYPBI JUCIHUILIAHBI SBISACTCS CaMOCTOSATENBbHAS paboTa
crynenatoB (CPC). CoBpeMeHHbIE TPEKTUPYEMBIE CHCTEMBI aBTOMATH3UPOBAHHOTO
00yueHus paboTalOT TOJIBKO CO CTPYKTYPOH JIEKIIMOHHOTO MaTepuaina. [Ipu aTom
CPCphI B TaHHBIX CHCTEMAaX He PACCMAaTPHUBAIOTCSI KaK YACTH CTPYKTYPHI yd4eOHOTO
Martepuana. Mcnons3oBanue ceTu Internet Kak OCHOBBI JUISI IPOEKTHPOBAHUS
ABTOMATH3MPOBAHHBIX CUCTEM OOYYEHHS M TUArHOCTHKH ITO3BOJISET MOCTPOUTH
HOBYIO MOJIeTb IIPEOCTABICHUS YU4COHBIX 3HAHWH JJIs aBTOMATH3HPOBAHHBIX
00pa30BaTEIBFHBIX CUCTEM.
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CTpyKTypy JNEKIIMOHHOTO Marepuana OyaeM Ha3bIBaTh SIPOM 3HAHUH
(ocHOBHBIE WM 0a30BbIC 3HAHHN).

VY4eOHbIi MaTepuan, He BOLICAIINN B KypcC JEKIHMH, HO OTHOCSIIUICS K
TeMaM, U3y4aeMbIM B paMKaxX pacCMaTpHBAaEMON JUCIUIUIMHBI, Oy/1eM Ha3bIBaTh
JIOTIOIHUTEIbHBIMU 3HAHUAMHU. BCsI COBOKYNHOCTB JOIMOJHUTENBHBIX 3HAHHMA
oOpa3yer okpyxkenue sapa. OKpy>KeHHEe sIpa MPeJOoCTaBIsIET TOT MaTepua,
KOTOPBIH HEOOOXOIMMO U3y4UTh CTY/IGHTY B X0oje BbinomHerns CPC.

Snpo 3HaHWI BMECTE C OKpY>KeHUEM siipa (POPMHUPYIOT MaKpOMOJIETh BCETO
y4eOHOro MaTepHuaja B paMKax pacCMaTpuBaeMOi AUCIMIUIMHEI (puc. 1).

Kaxp1it KOMITIOHEHT OKpPY>KEHHsI 4Jpa MOXKHO pacCCMaTPUBATh KaK CBSI3HBIN
rpad. Ho, yautsiBas, 4To JJIs mpenojaBarteis - pa3paboTdyuka ydeOHOTO
Kypca He BaXKHa CTPYKTypa «4y>Oro yuyeOHOro marepualia», a BaKHbBI CBSI3H,
yCTaHaBJIMBAEMbIE MEX/TY SIIPOM 3HAHUI U OKPYKEHUEM, a TAKKe JUIsl O0JIeTIeHN st
ABTOMAaTHU3UPOBAHHOTO aHaln3a U 00pabOTKU CTPYKTYpPBl MakKpOMOJIEIH
npejjaraeTcs MOCIEAHIOI PpacCMaTPHBATh B BUAE OPUEHTUPOBAHHOTO
mysbrurpada G=(X, U). B nanHOM MynbTHTrpade KaXkaplii KOMIIOHEHT OKPYKEHHsI
sinpa OyeM IPEeACTaBIATh He B BUJIE CBSI3aHHOTO Tpada, a B BUJIE OAHOM BEPIINHEI,
KoTopasi OyJIeT CoeIMHeHa C SIAPOM HEKOTOPBIM, YCTaHOBJIGHHBIM ITPENOaBaTeseM
— pa3paboTYHKOM, KOJTHYECTBOM CBSI3CH.

-

- E emmm i - . Chapryesl nm
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R
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Pucynok 1. - MakpomoJens CTpyKTypBI yIeOHOTO MaTepuaa

Jns simpa 3HAHUA ¥ OKPY>KEHHsI KaXKIBIH pa3fen Kypca OJDKeH OBITh
JIOTHYIECKH W MH()OPMALMOHHO 3aBEPIIEHHON €TO YacThIO, TaK KaK, BO-TIEPBBIX,
HEOOXOAMMO MMETh BO3MOXKHOCTh M3YYEHHS TOJIBKO OIPEICNICHHBIX Pa3JeIoB
Kypca, BO-BTOPBIX, TaKasl OpraHM3aIus ydeOHOTO MaTepuaia M03BOJsIET Oosee
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rubxo OCYHICCTBIIATH KOHTPOJIb W YIPABJICHHUE XOJA0OM 06yqa{1/151, npemiaras

JUTsL TIOBTOPHOTO M3YUYEHHsI T€ Pas3fielibl, HEJOCTATOUHAS YCBOGHHOCTH KOTOPBIX
BBISIBIJIACH B TAJIbHEHIIIEM.

[Tpumenenue rpadoB i aHAIM3a CTPYKTYPHl y4eOHOro Marepuaia O4eHb
3G PEKTHBHO I aBTOMATH3MPOBAHHBIX OOYYAIOUIMX W KOHTPOJIHUPYIOIIUX
CHCTEM, TJIe IMEETCS BO3MOKHOCTh MIOCTOSHHOTO BBIOOpA ONTHMAIBHOTO ITyTH
W3y4eHHs] MaTepuaia, M IMO3BOJIAET CO3/1aBaTh 0OJiee CIIOXKHBIC a/JlallTHBHBIC
o0yyarolye mporpaMmsl, MpeaHazHavyeHHbIe TOMOUYb MTPENOAaBaTENSIM IIOIHATh
y4eOHBIN TIPOLIECC Ha HOBYIO CTYIICHb.

Slapo 3HaHui OyeM paccMaTpUBATh B BUJE CBA3aHHOTO rpada

G'=(X!, U"), koropsilii siBisiercs moarpagom rpada makpomosenu G = (X, U).

I'padp G = (X, U) MmoxeT OBITh KaK CBA3HBIM TaK M HE CBS3HBIM, YTO
OIIPEEISIETCSI CBOMCTBOM SIIpa: UMEET JIU SIIPO CBSI3H CO BCEMU KOMITOHEHTAMHU
OKPY>KCHUSI WITH HET.

Pacemorpum rpad G = (X, U), rne X={x1,x2...xn}, |X| = n — MHOXeCTBO
BepiuH rpada, T.. pa3aenoB ydeoHoro marepuana; U={ul,u2,...un}, [U = m
— MHOXECTBO pedep rpada, T.e. cBsizell Mexay paszaenamu. [Ipu 3ToM KaxIpli
U3 pa3/IeNoB XapaKTEPU3YETCs yPOBHEM U3ydeHus pasjiena — Z, a Kaxk/as CBA3b
MEXKJLy IBYMsI Pas/ie/laMH XapaKTePU3YeTCs BECOM CBSIZH — 8.

B xauectBe MaTemaTnueckoit Mozenu rpada G = (X, U) Oynem paccMaTpuBath

MaTpuLy:
-“--|=,;,-I-

Marpuna ||A|| - cMuMMeTpUYHasE OTHOCUTENIHPHO TI'JIaBHOH JUaroHaiu
XapaKTepu3yeT HaJIM4YKe CBS3U JIBYX OT/ENBHO B3STHIX pa3nenoB. [Ipu aTom:

(1

:.'téj—l:'l,'_'lll i poaaen caasan ¢ j,
ey =1
¥ |0~ snporuerom coyene

Jas pemeHus: 3amadyl MOCTPOCHUS aJallTUBHOM CHCTEMBI 0OydeHUs,
OCHOBAaHHOM Ha ()OPMHPOBAHHH CHUCTEMOH B aBTOMaTHIECKOM PEXHUME, HCXOIT
13 pe3yIbTaTOB JMArHOCTUKU, HOBBIX CTPYKTYp M3YdUEHHS MaTepuana, Oyaem
paccMaTpuBaTh MaTPHILy OTHOCHTEINIFHBIX OLIEHOK YPOBHS 3HAHUH Pa3IeiioB.

ey o
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Bec cBsa3u S, MEXKJLy ABYMsl pas/ieiaMH ONPEACIIeTCS 10 P - OaILHOM [IKaJE,
TJIe p 3aJ1aeTCs MpernojaBaTeieM. BMecTe ¢ 3THM, IPH 3aMOJIHEHUN MATPHUIHI |Al|,
HEOOXOUMO COOITIONATh YCIOBHE:

¥ .;?l.. =p

JlaHHCe YCITOBHE ITOKA3BIBACT, YTO CyMMapHas 3aBUCHMOCTB JIFO0O0T0 pa3jiena
OT JIPYTHX, CBA3aHHBIX C HUM, HC MOXKET MPEBHIIIATh MAKCUMATIBHYIO OaJIbHYIO
OIIEHKY caMoro pazjaena. OueBHIHO, YTO MaKCHMallbHas OalbHAas OLEHKA JUIs
JI000T0 pasfenna sapa 3HAHWA M OKPY)KEHHs 3HAHUH OJMHAKOBA, 3aBHCHT OT
MIPUHSATON MIKAJIBI U PaBHA p.

Heo0x011M0 OTMETHTB, YTO YPOBEHb U3YUCHUS pas3zeia - Z OmpeaessieTcs
TaK)Ke KaK M 3HAYUMOCTh CBSI3HM IO p - OanbHOW mmikajie. JlaHHOe yclioBHe
HEOOXOUMO JUISl TOTO, YTOOBI CHCTEMa MOIJIA CaMOCTOSTEILHO (POPMHUPOBATH
MIJIaHBl U3YYEHHS MaTepHaa.

3anavya GopMHpPOBaHUS IJIaHA M3YUCHHsI MaTepHajia OTHOCHTCS K KJIacCy
3a/1a4 JIMHEWHOTO IEJTOYHUCIICHHOTO TPOTpaMMHUPOBaHUSI.

PesynbraTom pemeHus 3anadu (3) sBIsETCS HAXOXKJIEHUS ONTHUMAIbHOTO
IJIaHa U3y4eHHsl MaTepuasa, KOTOPBIA YUUTHIBAET HE TOJIBKO YPOBEHb MU3yUeHHUs
Pa3szesioB Z, HO M OTHOCHTEINBHBIE OLIEHKH.

n f

,’J'.
i=17=1 Y
n

. .-c.. —ITAX

;B .r‘]- =1

7=l

X € 10}

3)
IIpu sTOM X, = 1, ecnu mepen i-pIM pa3iesoM BKIIIOUYAETCS j-bIM paszed,
HMEIOmuK Ooyiee HU3KUHW MOPSAKOBEI HOMep, 0 - B IPOTUBHOM cIlydae.
OTHOCHTEBHBIC OLEHKH C,; MO3BOJAIOT I KakIOTO pasiena BIABUTH
CBS3aHHBIEC NPEANIECTBYIONINE pa3Zesbl yIeOHOT0 MaTepHuaga M BeIOpaTh U3
HUX T€, HEy[OBJICTBOPUTENBHBIC 3HAHHUS IO KOTOPHIM MOTIH OBl MOBIHSTH
Ha IUIOXCE YCBOGHHME MaTepuaja paccMaTpuBaemoro pasfena. CoBpeMeHHBIE
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aBTOMATU3UPOBAHHBIE CHCTEMBI o6yqam>1 aHaJ'II/I3I/IpyIOT u o6pa6aTLIBa10T TOIBKO

maccuB Z. [logxo/, o0cHOBaHHBIH Ha TIPUMEHSHNH, KaK a0COTIOTHBIX OLEHOK, TaK
U OTHOCHUTENIFHBIX ITOMOraeT o0ydaeMoOMy pa300paThCsi B IIEPBOIPHYMHE €ro
Hey/IOBJIETBOPUTEIIBHBIX 3HAHUI 110 KOHKPETHOMY pa3Jieny.

B kauecTBe MeTo/1a pericHus 3a1a4u (3) BBIOSpEeM METOJI BeTBe U rpaHumil [2].
JlaHHBIIT METOJT M3BECTEH, AITOPUTMHIECKHU MIPOCT, JIAeT BO3MOKHOCTh OCYIIIECTBUTH
HarlpaBJIeHHbIH 1epedop BapUaHTOB PELIEHHsI HCXOAS U3 YCIOBHI 3a1aun. B obmmem
Clydae, METO/l BETBEH M I'paHMI] OCHOBaH Ha INepedope OIpeliesieHHBIX BapHAHTOB
PpelIeHus 3a/1a4H NPH YCIIOBHH, YTO 3TO YHCIIO KOHewyHo. [Ipu aTOM B 00111eM citydae
TIOJIHBIH Tepe0Op BapHaHTOB PEILeHHs 3a/aull 3aMeHsIeTCsl YaCTHYHBIM, TaK Kak
HCHOJIB3YIOTCSI allPUOPHBIE OLEHKH BapHaHTOB, IMO3BOJIIONINE OTOpPAchIBaTh
«HETEPCIEeKTHBHBIE» perenust. OCHOBHAs HIest METO/1a BETBEH 1 IPaHUII 3aKITF0YaeTCs
B TOM, YTO MHO>KECTBO BCEX BO3MOXHBIX PEIIEHHH pa30MBacTCsl Ha MOJMHOMKECTBA,
TIOCJIE/IOBATENLHO YMEHBIIAIONIMECS 10 YKCITy 3aKJIIOYeHHBIX B HUX pelleHuil. B
TIporecce pa3OMeHNst BBIYUCIIAETCS OLIEHKa, XapaKTePU3YIOLIas JaHHE ITOAMHOKECTBO.
B pesynbraTte momydaercsi OAMHOMKECTBO, coJieprKaliee eANHCTBEHHCE pELIeHHE,
SIBILSTIOILIEECS] ONTHMATBHBIM. OIpe/iesieHie ONTUMAaTbHOTO BapHaHTa PELeH s 33 1a4H,
TakuM 00pa3oM, COCTOUT M3 OIepaliii BETBIICHHS U OTCEUEHMSI.
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1. CarungpikoB K.M., @akTopsl, BIUSIOMINE HA KaueCTBO MOATOTOBKHU
crenuanucra. Marepuansl pecrnyOIMKaHCKOH Hay4HOH KoHpepeHIuu
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Tyiinoeme

Byn maxanaoa oKynvli nonmiy MazmyHbIHbIH CIPYKIYDACHIH AHBIKIIAY
Mocenenepi JHcoHe NoH MAIMYHbIHbIY 03apa OAULAHBICHIH AHBIKMAY
macinoepi Kapacmulpuli2aH.

Resume

In article questions of definition of structure of the training material
and definition of optimum communication of materials of discipline of
training are considered.
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RELATED WAVES IN MAGNETIC MATERIALS

S.K.Tleukenov, A.B. Bilyalova, A.ZH. Samatova,
M.A. Uaikhanova
Pavlodar State University named after S. Toraigyrov

Introduction

Magnetostrictive and piezoelectric crystals are widely used as acoustic electro-
magnetic and electromagnetic-acoustic commutators. The given work is devoted to
the problem of interference of elastic and electromagnetic wave fields in anisotropic
materials which have magnetostrictness and piezoelectricity effects with magneto-
electric effects. Despite the importance of this research, it should be said that this
research is complicated, first of all, by many material parameters which baffle elastic,
magnetostrictive, piezoelectric and magneto electric anisotropic features.

The effectiveness of applied commutators which are based on magnetostrictive
and piezoelectric phenomena is not high, that is why all these phenomena in this work
are taken up together with magnetoelectric in order to study the action of the effect.

The matrizer method is used as mathematic apparatus. The main advantage
of this method is the uniformity of complicated physical and mechanical wave
systems description. In this work the structure of fundamental solutions of intercon-
nected system of Maxwell’s equation and motion equation of elastic anisotropic
medium together with magnetostrictive, piezoelectric and magnetoelectric effects
is presented. There was a general analysis of elastic and electromagnetic wave
fields. It was based on matrix structure of B coefficients and evident state of its
elements. It was shown that the magneticelectric effect presence could lead to
additional effects of this interaction. The further research of these effects is very
important together with possibility to increase the efficiency of commutators (as
it was said above). Besides all aforesaid, it is possible to study artificial hetero-
structure materials on the basis of the matrizer method; moreover these materials
possess and unite many properties of totally different crystals.

1. Piezoelastic crystals. The spread of piezoelastic waves in anisotropic
media of rhombic syngony of 222 class with magnetoelectric effects is studied
on the basis of the analytical method of matrizer.

The analysis of waves diffusion for piezoelastic fields with the magnetoelec-
tric effect is based on action equation of elastic media; these equations are to be
solved together with Maxwell’s equation.

Free energy is the sum of electromagnetic, elastic, magnetoelectric and
piezoelastic components

F=F +F_+F +F
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Densities of free energy are the following:

1
‘rul = ? Conr® g

2 (1.1)
";:1 = E:Iﬂ.-'l:.lal.' (1 2)
Fo = OyEH, (1.3)
o =eyb (1.4)

where Cyii- elastic parameters; £, Hy- components tensor of dielectric and
magnetic permittivity; £p, - magnetic and electric constants; E, H, - components
of electrical and magnetic fields; €~ piezoelectric parameters which connect
the electric field with mechanical voltage; 2 tensor components; the tensor is
characterized by the magnetoelectric effect. .

When the volume density of charge £ and the vector of current density J are
absent, the system of Maxwell’s equations could be written in the following way:

r'r.h'.f_'.-' =- ﬂ r'r?.'.l':' = r_£
o & |
divE=0 divfli=0 (1.5)

The system of equations (1.5) is considered together with action equation of
elastic anisotropic medium:

e, ot (1.6)

It could also define the proportion between voltage T ; and deformation E g,

which has an additional item connected with magnetic field influence. We get the

proportion from differentiation of piezoelectric and elastic components of free
energy (1.1),(1.4) according to Eu:

Oy =Cpily —€nky (1.7)

l . . .
£y = dw, +u, )- deformation tensor; - medium density;

i, 1T ; - components of displacement vector and density tensor.

Material equations which reflect the qualities of the medium could be defined
with the help of differentiation (1.2), (1.3), (1.4) according to E, H. and could be
presented in the following way:

B =+ E (1.8)

Do=gE E +e6, +QH (1.9)
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The system of equatlons (15) (1 6) together w1th (1 7) (1 8) (19) could
reduced to the equivalent system of equations of the first order:

di
rn

where & = Bleglzh ez 20k, k| |- matrix of coefficients, the elements
of this matrix have the parameters of the medium where piezoelastic waves with
the magnetoelectric effect are distributed.

=BW;W =(U, 0, U, o..U.0 E.H . H.EY (110

In point (10) the matrix of coefficients % is the following:

(T B A i 6 B @ @
b O 0 By, 1] B i ] o L] 1]
b, O @ b, O a b, O @ @
0 & & [ , B, b, b, k&,
h, O @ 6o . B 0 @ b,
§ 0 i, &, [} &, . b B. B,
o o -2k, 0 2k, @ by By By By
d P
0 o -Zb mb, -Zn 0 b, & by by
i ]
0 0 Sk, o e —hmh, -k —h By b
[] ]
L] L}
0 B Tk, 0B : il -b, by Be -hs
. 7 7 . . (11D

where b].j — matrix components of coefficients for rhombic syngony of 222
class.

Evidently, the influence of the magnetoelectric effect is connected with coef-
ficients b47’ b410’ b67’ b610’ b77’ b710’ b87’ b89’ b810’ b9|o'

From point (1.11) we can see that the structures of matrix coefficients when
the waves are distributing in coordinate space xz, (ky=0) are the following:

0 b, h, O 0 i 6 o0 o o
b, O D B, i 0 B 0 0 0
h, O 0 &, i i b, O 0 0
0 b, b, O i i 8 0 0 0
0 0 0 0 il b, B 0 0 b,

=0 0 0 0 b, 0 h, O &b, D
i B0 il i 0 b 0 b,
0 0 b, -'%‘r-,. 0 by O A, 0

o0 0o 0 0 —dmby, O —b, 0O b,
[
(000 0 0 Zh 0 =K, O b, O L1
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From the 1ast structure of matrlx coefﬁc1ents we can see that extenswnal
and transverse elastic waves as well as electromagnetic waves distributing in the
medium are interconnected. The mutual transformation between elastic waves is
defined by elements of electromagnetic waves b13, b24 , and b710, b89 define it
between electromagnetic waves. The interconnection between elastic and elec-
tromagnetic waves is given by elements b37, b510, b67, b69. The influence of
the electromagnetic effect is defined by elements b710, b89.

2. Piezomagnetic crystals. The analysis of waves distribution for magne-
toelastic fields with magnetoeffects is based on elastic equations, solving together
with Maxwell’s equation.

Free energy is defined by electromagnetic, elastic, magnetoelectric and
magnetoelastic components.

F=F +F_+F +F

here:

rﬂ. —E _||;|E: 'E-J" (21)

Ft.ln - I:“EII EI E.l + Fillj'ln I|I.rl j'j' i (22)
=0EH, (2.3)

F, =bd,e,H, (2.4)

Where “iti - elastic hardness; 4, My - components of tensor of dielectric

and magnetic permittivity; £a, Ha- magnetic and electric constants; E,, H-

components of electrical and magnetic fields; By Piezomagnetic parameters;

4- tensor components; the tensor is characterized by the magnetoelectric effect.

The system of Maxwell’s equations when the equation is equal to zero of

volume density of charges and the vector of currents density is written in the
following way:

. o . A
E== =
FT o e r
divii =0 divid =0 (2.5)

The system of equations (2.5) is considered together with action equation of
elastic anisotropic media:

&, ar (2.6)

they also define the proportion between voltage T4 and deformation ® u,
which has an additional item connected with magnetic field influence. This pro-
portion could be achieved from the differentiation of piezomagnetic and elastic
energy components according to £y :
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s j8 {‘ME o +-i:nm H 2.7
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where ®v = 3% Tl deformation tensor; £ - medium density; . -
components of displacement vector and density tensor.
Material equations which reflect the qualities of the medium could be pre-
sented in the following way:

B =pp H, +QE, +8 8, (2.8)
D =eg.E +0H, (2.9)

The system of equations (2.5) — (2.6) together with (2.7),(2.8),(2.9) is reduced
to equivalent system of first order equation:

Ji
=B =l ., o B H L LE
i [ =AU e E L HGHLE Y (2.10)

where = l‘il'rﬂ..-{-']xﬁ,:,,i-‘}.'.'ﬂt:].k,.kl] - matrix of coefficients, the coef-
ficients of the matrix have the medium parameters where magnetoelastic waves
with the magnetoelectrical effect are distributing.

If we pay our attention to magnetoelastic waves in point (10), we will see
that matrix of coefficients & is following:

‘G b b, 0 A i il @ T
L 00 b, @ b i ] ¢ @
, 00 b, 0 o i 0 b B
0 B, b IS i by B A A
b, @I B 00 . i b, 0 @
. |0 By By 0 i, o b, -hy B B
i s :
0 0 Zu, o D =y, By M, B, B
[ ] I
0 @ ':'.'-_ i ‘;J- i b, & h, &
0 o -Za, 0 -Za, 0 TR N
i I
LLi] L]
0 0 -Zh kb -Z2h 0 - b he —K,
o len ey A @)

where bJ — components of the matrix coefficients for trhombic syngony of
222 class.

As we can see the influence of the magnetoelectric effect is connected with
coefficients b,,, b,,, b, b, b . b

From (2.11) the structure of matrix coefficients are followed together with
waves distribution in coordinate spaces xz (ky=0):
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0 b, b, 0 0 0 u 0 o o°
b, 0 0 &, il i 1} Y 0 i
b, O 0 A, 0 o 0 o0 b, 0
0 &, b, O i i 0O 0 0 0
L] 1] 1] ] il .'|“ i h_ L1 1]
k=0 0 0 b 0 h, O b, O

L] By ¥ b, 0
in ] ] 0 =b, 0 B§,
[0 0 0 iwh, -—h, O b, 0 N, 0 L @)

From the last structure of matrix coefficients we can see that extensional
and transverse elastic waves as well as electromagnetic waves distributing in the
medium are interconnected. The mutual transformation between elastic waves is
defined by elements of electromagnetic waves b, ,,b,, andb, , b,/ define it between
electromagnetic waves. The interconnection between elastic and electromagnetic
waves is given by elements b, b, b, b ;. The influence of the electromagnetic
effect is defined by elements b, , b,.

According to the matrix of the coefficients we can say that five waves are
distributing: the elastic extensional wave which is connected with the elastic trans-
verse wave of y-polarization and with electromagnetic TM-wave and the elastic
transverse wave of x-polarization is connected with electromagnetic TE-wave and
TM-wave. The connection between the wave of x-polarization and electromagnetic
TE-wave and TM-wave is determined by coefficients b, , b,., b, , and between y-
polarization wave with TM-wave the connection is determined by coefficientb, .

The matrix equation which is a system of ten usual differential equations
of the first order with variable coefficients, has the thing we are looking for, and
the main point in further researches is the equation. This equation describes har-
monically timely dependent electroelastic waving processes in one heterogeneous
material anisotropic media of rhombic syngony of 222 class with piezoelastic,
magnetoelastic and magnetoelectric effects.

Matrix £ is called a matrix of coefficients. The dependence between its elements

defines its structure and this structure is called a structure of matrix coefficients.
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Tyuiinoeme
Kymvicma anrzaw pem maznummi-3JieKmpiik s¢gexmici dap
opmManapoa dIeKmp-cepnimoi HcoHe MAeHUMMI-cepnimoi MoaKbIHOAPObIH
mapany meqoeyaepiniy GyHOameHmanosbl uemiMOepiniy KypoliblMbl
AHCACANBIHObL. DNCKMPOMASHUMMIK HCOHE CePNIMOi MOJKbIHOAPObIH 63apa
acepecyiniy mandayvl Keamipinoi. Maenummi-snekmpix 3¢gpexmmin
acepi kopceminoi.

Peszrome
B pabome enepsvie nocmpoena cmpykmypa QyHOAMeHmAanibHbIX
PeleHUil yPAGHEHUU PACHPOCMPAHEHUSL DJIEKIMPOYAPY2UX U MASHUMOYNPYSUX
BOJIH 6 CPeOax ¢ MazHUmModekmpuyeckum sggexmom. Ipuseden ananus
63AUMOOCIICMEUS YIPYSUX U DTEKMPOMASHUMHbIX 60H. [lokazano enusnue
MAZHUMOIIEKMPUYECK020 I pexma.

VJIK 539.3

JEWCTBUE BEI'YLEW MEPUOANYECKOMN HATPY3KMN
HA HEMOZOKPEMNJIEHHbIA TOHHEIb [MYEOKOIro
3AJIOXKEHHNS

B.H. YkpauHreu, 4.A. AnuzoxuHa, A.X. XakusiHoea
lMasnodapckuli 2ocydapcmeeHHbili yHugepcumem
umeHu C. Topaliebiposa, 2. lNasnodap

1. Mictionb3yst A71st HCCleIOBaHM MOJIENIbHBIN MOX0/1, TPEICTaBUM TOHHEIh
KaK OCCKOHEYHO JUTMHHYIO KPYTOBYIO IIFTHHIPUICCKYIO ITOJIOCTh PATIIYCOM 7 = R,
PACIIONIOKEHHYIO B TUHEHHO YIIPYTOM, OTHOPOJTHOM U U30TPOITHOM MPOCTPAHCTBE
¢ mapamerpamu Jlame A, |\ ¥ IDIOTHOCTBIO p.

B HanpaBneHn# ocH z MOJIOCTH 110 €€ MOBEPXHOCTH C MOCTOSIHHON CKOPOCTHIO
¢ IBWXKETCA Harpyska P:

Op|r=p™ -P.:{[Ln]' _,I:=F',E,I'| (1)
IJie 0,; — KOMIIOHEHTBI TEH30Pa HAIIPSDKEHHH B cpete, £8.n)— cocraBnsronme
HHTEHCHBHOCTH IIO/IBVKHON HATPY3KH P B MOABIDKHOMN ITHHAPUIECKON CHCTEME
koopauuar {r. 01 =z—ct.
JIBrKeHHe MPOCTPAaHCTBA OIMMCHIBACTCS IMHAMHYCCKAMH ypPaBHCHHUSMHE
TEOPUH YIIPYTOCTH B HOABIKHOM CHCTEME KOOPUHAT:
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JIE] [ ME REED H . 12 B[

@

31ech u — BEKTOp CMEILEHHS ynp&(_)ﬁ cpensl, -‘ff,., = i'-"C'J.- M, =cle, _
uncna Maxa; ¢, = 4/l +2u ¥p, €, =1i/Pp —CcKOpOCTH pacTpoCTpaHeHHs BOJH
pacummpenust — cxkatus ¥ casura B cpexae; A= 2uvi1-2v), v— koaddurment
ITyaccona.

[peoGpasyem ypaBHerue (2), BBIPA3HB BEKTOP CMEILCHHUS YIPYTOH Cpembl
yepe3 noteHuuansl Jlame [1]

u=gradg, + rm@:zc,, }l— rot mlipqe,.l} 3)
rae E;— opT ocH T}
N3 (2) u (3) creayet, 9TO MOTEHITUATBI P ; yIOBIETBOPSIFOT BUAON3MEHEHHBIM
BOJIHOBBIM ypPaBHEHUSIM

131 ;
vig, =M2EL ey 03

' i’ . (4)

3nece M\ =M M, =M,=M_
PaccmoTpum nepuoandeckyio 3ajady, Korja IOABMXHas HAarpyska
HepHOIMYHA [0 U NPEeJICTaBUMA B BUJIE

P )=, 0k, p,@)= SR, j=ron

INotermmansr T, Taxke OyaeM UCKaTh B BUZE MEPHOAUUCCKUX (DYHKITHIA HO(?I)
@, (rom)=® (e ©)

oncrasmnss (6) B (4), MOTYIUM BUIOW3MEHEHHBIE YpaBHeHH | eTbMrompiia
Vid, —miE'd, =0, j=1,2,3. e

3neck mr =1-M7, m, =m0y =my =m,; Vi - 1ByMepHsIil onepatop

Jlannaca.

I[NpeacTaBiB KOMIIOHEHTBI HAPSHKEHHO-1E(OPMUPOBAHHOTO COCTOSHHUSI CPEIbI
4yepe3 MoTeHIMalbl Jlame MOKHO TONY4IUTh BBIpayKEeHHs JUTsl Tepemeltennid My n
Hanpsokenuii Ty B mmeapudaeckon [ = r B, m = r, 0, 1) cucreme koopauHar
kax ynxun ot P ;. s onpenenenns kommoseat HIIC Maccusa Hyskuo Haittn T,

ITpeAronoXmM, 9TO CKOPOCTh HATPY3KH MEHBIIE CKOPOCTH PACIIPOCTPAHCHHS
BOJIH C/IBUTA B OKPYKAIOIIEH MoJI0cTh cpejie. B atom ciyuae M, < | {m, =) u
pelreHns ypaBHeHHH (7) MOXKHO NPEACTABUTH B BUIIE
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i
E I:irll "I..' i r 1 o
(®)
rne K, (k) — Gysxupn MaKI[OHaHI))la, k, =MJ~.E,; @, — HCH3BECTHbIC
K03(D(DUIIMEHTBI, TOJUIeKAIINE OTIPEIEIICHHUIO.

IMozcTassis (8) B BBIpasKeHUSI 11 KOMITOHCHT HAMPSKECHHO-IC(hOPMUPOBAHHOTO
COCTOSTHUSI CPeJIbl, MOJTyIUM

Hy. = Z Erﬁ'kﬂik I‘I‘"]E“m‘““':'rm a

w—n el )

x ]
= 3 35tk ),
[
3nech =B, m=r .1 Bun Qysxuuii T,.,[K (k- l] 8 ',U:Jr:l]
onpeneneH B [2].
Jnst onpeneneHust K09QGHUUMEHTOB @, BOCIONB3YeMCs IPAHHYHBIMH
yenosusmu (1), ¢ yaérom (5) u (9). IlpupaBaupas ko>)PUIHEHTE PAIOB IPU
™ MOJTY4HM OECKOHEUHYIO CHCTEMY JIMHEHHBIX alreOpandecKux ypaBHEHUN

H'ZiS.ﬂ'.f,- (k. (kR Ja, =
-

m=r0n r=0x1£2,.

Kax roka3zasnu npoBe/ieHHbIE HCCIeI0BaHNS, OOpaIlIeHUE B HOJIb ONPE/ICTTUTEINS

E. ) cucremsl (10), BO3MOXKHO TOJIBKO IIPH CKOPOCTSX HAPY3KH HE HIDKE, YeM
CKOPOCTB penieeBCKOod BONHEL C.

2. B xadecTBe mpuMepa pacCMOTPHUM KPyroBOH HUIUHAPUUECKHI
TOHHEJIb pajguycoM R = 1M, HaxojsIelcst Ha OOJBIION MTyOHHE B aJeBpPOJINTE
(A = 1,688:10°MIla, p = 2,532-10°MIla, p = 2,5-10° xr/m?, c, = 1643,4 m/c,
¢, = 1006,4 m/c, c, = 917 m/c).

[To HMXKHEH TOJIOBHHE TOHHENS C TMOCTOSHHOW CKOpocThio ¢ = 100 m/c
JIBHKETCSL HOPManbHAs Harpy3Kka ¢ aMInTy a0l P, u nepuogom I =2m/E=12n,
OKa3bIBarollas JaBJieHue Ha TOBEPXHOCTh TOHHEJIS B 00J1aCTH Havasa Mo/ IBU)KHON
CUCTEMBI KOOPAMHAT.

Kaxk noka3zanu npoBejeHHbIE JIs1 JaHHOTO CITydast YHCJICHHBIE HCCIIeI0BaHMS,
AE, ) =0 nng mro6bIx Ea(—om)u Doe<e,

Ha puc. 1 B NonepeyHOM ceueun 1] = 0 mokazaHbI 3MIOPHI HOPMAITbHBIX
HaHpH)KeHI/II/I I'.F.H g L Fh, “-p. =0,/ F u nepeMenieHui ", =u pl Ry
g = ugiei B, M Ha KOHTYpe MOJIOCTH (7 = R).

C ynaneHueM OT IpaHUIb T0JI0CTH 3()(PEKT THHAMHYECKOT0 BO3JeHCTBUS
Oerymeld Harpy3kKu Ha MacCHUB CHMXaeTcs, U npu /R = 4 cTtaHoBUTCS
MPaKTUYECKH HECYIIECTBEHHBIM.

Tin

; (10)
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L] L ] - ¥
Pucynok 1 — Omiopsl @, ¥, 4. 1 My Ha KOHTYpE IOJOCTH
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Tyuiinoeme

Cepnimoi keyicmikme OPHANACKAH AUHAAMANbL KUMAHbIH MOHHENIHOEe
KO32a1b1C HCYKMeMEHIY opeKkemi mypaivi MoOenvoi ecenme mypaxmbl
JAHCLLIOAMOBIKNEH OHbIY OCI OOUbIMEH KO32ANAMbIH OCI CUMMEMPUSILIK,
OOIMATIMbIH KAILINMbL HCYKMeMECIHIH MOHHeN0IH Oemite Jicep emy Ke3iHoe
May HCoIHbICMAP MACCUBIHIH KepHeyli-032epmimeH Kyli 3epmmeeoi.

Resume

On a model task about action of mobile loading in a tunnel of the
circular section located in elastic space, the intense deformed condition
of the rock mass is investigated at action the surface of not axisymmetric
normal loading moving along its axis with constant speed.
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UDC 536.24

APPROXIMATE SOLUTION OF STEFAN PROBLEM
BY THE INTEGRAL ERROR FUNCTIONS METHOD
(IEF METHOD)

S.N. Kharin,
Kazakh-British Technical University, Almaty, Kazakhstan
M.M. Sarsengeldin, H. Aliyev
Suleyman Demirel University, Almaty, Qaskelen, Kazakhstan

Introduction
Solution of the Heat Equation

i | v 1)
can be represented in the following form

g, (Ex,1) =
s @)
where
efex =1 -erfk i"enfex =Ir’""rr,|'i'|.1|:.r1-" n=1,2,...
0 2 T :
i erfor = enfex = —= IE:ILp{—r hadv
RTF 3)

Using superposition principle solution (1) can be written in the form of
series of (2)

K
u(x,t) = Z [Au.(x, ) + Bu,(—x,1)],
=i (4)
where coefficients A,,, B, have to be determined.
From formulas (3) one can obtain below properties
for n integer

erfol=x)+ (—1)* erfex = —— H, (ix) =—
2 nli"

F] .ﬂ" =
o B
a 5)
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where H, '[.ﬂ are Hermlte polynomlalsUsmg (3) .
one can write

- "
"erel=np+{=1)" "o = -.'—:;'fl'l-'-ll'ﬂ[ll. v e b

(- Ir‘ 2 | — =
u-'u: Ih 5] expl - v iy = ¥ - --J:IN v} expl In"--:_ T i (6)
yield )
I3} e
i*erfe(-x)+ (1) erfex = 3 —— ,:1in—3mil )
If =2k, then
il-mi
iterfe x +iMerfe (=x) = z__'___, w2k —2m)!
)
If R=2k+1, then
-l IE".Fﬁ‘l: 1_’ i - T Iﬂfﬁ'x=i .'l"“'-"l
et 1=l 2k — 2 + 1)
)

Above properties and superposition principle allow us to derive following
expression as a solution of equation (1)

I|I;| ” -It_:i-’l;nﬂ.ﬁ:':q-zw'rrll:?;"m‘A:--|I=:: Im=Im & tpm _1"] (10)
Problem Statement
It is necessary to find solution of Stefan Problem

o _ T
a7 al, bax<a(n), t>0 (11)
subject to
LG wix=0, O<x<air) (12)
(pus BE”] - Py1),

B.C: L =0 (13)
Stephan condition: wfair).i =iy, t=0 (14)
{.’-‘u.’--:-:mﬁ—rjl -u’il]dﬂ?.

ox LEE ] it (15)

w00y =10, (16)
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We consider solutlon inthe form of (10) Unknown rnovmg boundary a( ?) and
even and odd coefficients 4, , 4,  have to be determined. Making assumptions
concerned with the function a(?), problem can be solved in the following ways.

Remark: To find appropriate number of coefficients in expressions (4),
(10) and coefficients of unknown moving boundary, it is necessary to give same
number of values for time ¢. Thus we obtain two systems of linear equations from
the first two boundary conditions and one system of nonlinear equations from
Stefan condition.

Solution: Let a(?) be a function in the following form

1 ] 7 1 a
el f) =@ 0%+t + rr3r§ + @ 0" + @b+ -+ o, [5

where coefficients o p Oy Oy ey O have to be determined.

Substituting expression (10) into the boundary conditions (13) and (14) for
k values of time ¢, we obtain 2 systems of & linear equations for each boundary
condition, and 1 system of k nonlinear equations for Stefan condition.

for x=0

J'-'{_*“cﬁ g T AL, ._""-'qn.r.-'-.f“'.l.r L ---+,.L_,r_=*j:|.“]+ FIAR, .+ Agtalhy,
* Agly Bz + - Fhgnes " Brners) = Pty)

where even coefficients 4, expressed in terms of odd coefficients 4
for x=a(?)

2k+1°

E I-. E LU bl Ml MRS S EI"’":J':":_‘-:‘H_-“:F: - = Wl

m=L mIl

where odd coefficients A " expressed in terms of coefficients a p Oy Oy e, O

Finally for Stefan condition (15) we have system of nonlinear equations

AES A I g s ™ ™ B F i o1 gl D 2, ™ B i =

o), I_.L:_ T2 al2n = 2w (O Y e e # i g0 = 2 4
S . Ia i 1 o

+ 10wy g 1) [ .I:I:..,_J"rr':r._-—-g g B NS AR WA

gl
where a, a,, a,, ..., o_have to be determined.

Above two systems of linear equations obtained from boundary conditions
can be solved parametrically, and system of nonlinear equations obtained from
Stefan condition can be solved by Mathcad computer program.

It is possible to determine deviation of solution using Maximum principle.
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Tyuinoeme
Byn maxanaoa snexmprix bainanvic scyiienepinoe HCbiy HCOHe MAMEPU
WIMACY BPOYECMEPTHIH MAMEMAMUKATLIK MOOENOEDIH Kypyea JCcoHe CUNAmmayed
MYMKIHOIK 6epemin Cmeghan ecebiniy bIKMUMaiOblK UHMeZpanoap JHcoHe
01apObIH KACUEMMED aPKbLIbl WieuliMoepl HeatlblHOa almbli2aH.
Pe3rome
Cmamus nocsewyena npubnaudicennvim peuwtenusam 3aoayu Cmeghana,
KOMOopas no3eoJsem onucbieams Qusuyeckue npoyeccvl menio- u
Mmaccoobmena, memooom Unmeepanvuvix @ynxyutl OuuboK u ux ceoticms.
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1. B sKypHaJIbl IPUHAMAIOTCS PYKOITUCH CTaTell 0 BCEM Hay4HBIM HalpaB-
JeHusIM B 1 sK3eMInIsipe, HaOpaHHbIe Ha KOMITBIOTEpE, HareyaTaHHbIe Ha OJIHOH
CTOpPOHE JIKCTa C MOJYTOPHBIM MEXCTPOYHBIM WHTEPBAJIOM, C MOISIMU 3 CM €O
BCEX CTOPOH JIFCTa M JUCKETa CO BCEMH MaTepHaIaMH B TEKCTOBOM pElaKTOpe
“Word 7,0 ("97, 2000) mis Windows”.

2. O0umii 00beM PYKOITUCH, BKIIIOYas aHHOTALIUIO, JIUTEPATYPY, TaOIHIIbI
U PUCYHKH, He JJOJDKeH mpeBblmaTh 8-10 cTpaHun.

3. CraTbs JOJDKHA COTIPOBOXKAATHCS peLieH3Nel IOKTOpa HiIM KaHJuaTa HayK
JUISL aBTOPOB, He MMEIOIINX yIEHOH CTEIeHH.

4. CtaThu AOJDKHBI OBITH ODOPMIIHBI B CTPOTOM COOTBETCTBHH CO CIICIYIO-
oMy npaBuiaMu: - Y /1K mo tabmmmaM yHHWBepCadbHON IECATHYHOH KiacCHu-
bukammm;

- Ha3BaHME CTaTbU: KerJIb -14 myHKTOB, rapHutypa - Times New Roman Cyr
(1S pyccKoro, aHTIIMHCKOT0 1 HeMelKoro s1361koB), KZ Times New Roman (s
Ka3aXxCKOTO 5I3bIKa), 3arIaBHBIE, )KUPHBIE, a03a1l IIeHTPOBAHHBIN;

- MHALWANBl ¥ (QaMuiIusi(-1) aBTopa(-0B), MOJTHOS HAa3BaHUE YUPEIKICHU:
KerJib - 12 myHKTOB, rapHUTYpa - Arial (Ju1st pycCKOro, aHrIMHCKOTO M HEMEI[KOTO
s1361K0B), KZ Arial (st kazaxckoro si3pIka), ab3all eHTpOBaHHBII;

- QHHOTAIMA HA Ka3aXCKOM, PYCCKOM U aHTJIMHCKOM SI3bIKax: Kerub - 10 myH-
KTOB, rapHuTypa - Times New Roman (yu1st pycckoro, aHIIMHCKOTO M HEMELIKOTO
si3p1k0B), KZ Times New Roman (1 ka3axckoro si3bIKa), KypCHB, OTCTYII cJIeBa-
crpasa - 1 ¢M, OAMHAPHBIA MEXCTPOUHBII HHTEPBATT;

- TeKCT CTaThH: KeTJb - 12 MyHKTOB, TapHUTYpa - Times New Roman (ms
PYCCKOTQ, aHIIIMIICKOTO U HeMelKoro s13b1koB), KZ Times New Roman (st ka-
3aXCKOTO 513bIKa), MOJYTOPHBII MEXCTPOYHBIH HHTEPBAIT;

- CIIMCOK MCIOJIB30BaHHON JINTEPATYPHI (CCHUIKU ¥ IPUMEYaHHs B PYKOITUCH
0003HaYaIOTCA CKBO3HOH HyMepanuel 1 3aKII0YaroTcsl B KBaJpaTHBIE CKOOKN).
Crucox muTepaTypsl JoJDKeH ObITh ofopmiteH B cootBeTcTBUH ¢ [OCT 7.1-84.-
HanpuMmep:

JINTEPATYPA

1. ABrop. Ha3zBanue crarbu // Ha3Bauue xypHana. ['ox uznanus. Tom
(manpumep, T.26.) Homep (Hanpumep, Ne 3.) crpanuna (Hanpumep C. 34. wmmn
C. 15-24)

2. AupnpeeBa C.A. Hazpanne xaurn. Mecro m3nanus (Hanpumep, M.:) Uz-
narenscTBO (Hampumep, Hayka,) rog uzganns. OOmiee 9ncino CTpaHUIl B KHUTE
(mampumep, 239 c.) wiu KOHKpeTHas cTpaHuia (Hanpumep, C. 67.)

cepusi ®U3NKO - MATEMATUYECKASA 95
SR T T e T o S T e T W e e = B T N ST R e e T
Ha otnennHoii cTpanuie (B OyMaXHOM U 3JIEKTPOHHOM BapUaHTE) PUBO-

naTest ceeerns 00 aTope: - @.1.0. moMHOCTHIO, YUeHAs CTEIICHb M YICHOS 3BaHUE,
MeCTO paboTHI (I myOImKaIuu B pasaene “Hamri aBTopsr”);

- TIOJTHBIE TIOYTOBBIC afjpeca, HoMepa CIIy>KeOHOTO ¥ IOMAITHETO TeNe()OHOB,
E-mail (nuis1 cBsI3u pegakumu ¢ aBTOpamH, He Iy OJIMKYIOTCS);

- Ha3BaHKe cTaThu U (ammius (-1) aBTopa(-0B) Ha Ka3axCKOM, PYCCKOM U
aHrmiickoMm si3bikax (st “Cogeprkanus’”).

4. Nnmoctpanuu. [lepedeHs pucyHKOB M OAPHCYHOYHbBIE HAAIIUCH K HUM
TIPEACTABIIIOT IO TEKCTY CTAaThHU. B AMeKTpOHHOI BepCHH PHCYHKH U FJLTIOCTPALIUH
npencrapistiorest B popmare TIF wmm JPG ¢ paspemenniem e meree 300 dpi.

5. MaremaTtnueckue GpopmyInbl JOMKHBEI OBITE HaOpaHBl Kak Microsoft
Equation (kaxmas popmysia - OTUH OOBEKT).

6. ABTOp IPOCMAaTPHBAET U BU3UPYET IPAHKU CTAThHU M HECET OTBETCTBEHHOCTh
3a coJiep)KaHue CTaThU.

7. Penpakuus He 3aHUMAaeTCS JTUTEPATYPHOH M CTHIIMCTHYECKOA 00paboTKOi
cTaThy. Pykommicu 1 IUCKeTH He Bo3BpammaroTcs. CtaTbi, 0pOpMICHHEIE C HapyIIe-
HUEM TpeOOBaHUH, K MyONUKaNY He IPUHUMAIOTCS ¥ BO3BPAIIAIOTCS aBTOPaM.

8. Pykomuch 1 IUCKETy C MaTeprallaMH CJe{yeT HAIpaBIIsATh 110 aapecy:

140008, Pecrry6mmika Kasaxcran, r. ITaionap, yn Jlomosa, 64,

PI'KII IlaBnomapckuii TroCcyZapCTBEHHBIH YHHUBEPCUTET
nM. C.TopaiireipoBa,
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Temn. (8 7182) 67-36-69
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AO «llecHabaHK»

NHK 579 98 FTB 000 000 33 10

BUK TS ES KZ KA

Kop cexTopa 3koHOMUKH - 6

[Ipuznak pe3uaeHcTna - 1
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Kommetorepae 6erreren A.P. Taiinakosa
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