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TO DETERMINE THE WIDTH OF THE BULGING MAGNETIC FLUX IN THE AIR GAPS OF
CURRENT TRANSFORMERS

¢ dzdzts s Oydw
l OBl ftoj HdzOG AjldsH  Ciffdigidat dg’ the Qlsdzj o3j dzlstse  dzO |Isted O dze
sSfted Hydzj dedd + dzj ClstetsdzOGcdzdIsdzs? Mtsodzd Misd diigsMmisd d |d3sHJ dzd |
StcOdMY¥ stc@EOIststictss ISSCO M LOLBsLORd o MdMisy BO- 1 dzj CIstetst dzj
B3d Misd s Miswdz Mis zjunidsj edese s o' f zydo Odedww RBOcdzdlsdetsects | f SIstsC O
fklsjd3 Btej nd3j odzse s diIsH ] dzdtetso Odzedw o' f ydoe Odzdw BOE dzd Isdz” -
Abstract:
Thepaper proposes to use the finite element method on triangulated grids imohéter electromagnetic
compatibility and modeling the increase in noise immunity of current transformers with gaps in electric| power
systems. The determination of electromagnetic compatibility taking into account thdithezesional bulging of
the magnat flux in the gaps is proposed to be performed by tdieensional modeling of the bulging of mag-
netic fields in the gaps of current sensors.
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THE THIRD MAIN TASK OF THE THEORY OF ELASTICITY FOR A TWO -LAYER MEDIUM
WITH A LONGITUDINAL CYLINDRICAL CAVITY

Abstract

The spatial problem of the theory of elasticity is solved for two isotropic layers ideally connected with each
other, one of which has a longitudinal cavity. Stress ares¢he cavity and on the upper boundary of the upper
layer. At the lower boundary of the lower layer, displacements are specified. The solution of the spatial problem
of the theory of elasticity is obtained by the generalized Fourier method with resgieetsistem of Lame equp-
tions. The infinite systems of linear algebraic equations to which the problem is reduced are solved by the reduc-
tion method. The analysis of the strestrain state in the layers, on the boundary of the layers and on the surface
of the cavity from a given load on the upper boundary of the upper layer.

Keywords:composite, cylindrical cavity in the layer, generalized Fourier method, conjugation conditipns

Introduction

When designing pavement, composite dtices, Formulation of the problem.
parts in mechanical engineering, one has to deal with Two elastic homogeneous layers are perfectly in-
design schemes in the form of two layers having a loterconnected. In the lower layer, parallel to its surfaces,
gitudinal cylindrical cavity. is a cylindrical cavity of radiuB.

Calculation methods that provide an accurate so- The upper and lower layers will be considered in
lution to this problem do not exist today. Of the approx€artesian coordinate systenxs, {1, z1) and &, Yz, ),
imate methods that allow solving such a problem, thespectively, the cavity will be considered in a cylindri-
most accurate is the analytigaimerical approach, cal coordinate system,(] ,2), combined with the co-

where the only method that takes into accountemo grginate system of the lower layer. The boundaries of

than three boundary surfaces is the generalized Fourige ypper layer are located at a distayicén andyl =
method [1].

Based on this method, problems are solved for & the bottom layer at a distanceygf h, andy2= - hz
space with cylindrical cavities and various boundary
conditions [2, 3], a halépace with a cylindrical cavity It is necessary to find a solution to the Lame equa-
or inclusion [47]. . - ( )_1 - .

The goblems for a cylinder with cylindrical holes tion wi +{1- 2s ] DdIVUi =0, wherej
or inclusions in [811], for a layer with cylindrical is the layer number, provided that the stresses are set on
holes or inclusions in [125], as well as for a multi-
layer body [1215], are considered.

In this paper, we propose a solution to a spatialf the upper layeryg=hy), the displacements are speci-
problem with ananalyticatnumerical approach basedfied on the lower boundary of the lower layer (
on the generalized Fourier method. A solution is writ- ﬁ .
ten for each homogeneous isotropic layer. The cyl|ndr|y2 b):
cal cavity is located in one of the layers, with the con-
dition that the boundary surfaces do not intersect.

the cavity surface:l( - R) and the upper boundary

\0
F1U1(X1 Zl)‘y -, = Th (X1 z) U7 (X2’22)y2 =h, =Up (XZ’ZZ)'
|:2U2(J ’Z)\r:R = fp(J ’Z)’

where U 1 6 top IayerdisplacementsU26 bottom layerdisplacements

O

U C3 C = °
Fu,\_zc;[ ndlvU + 2 u += ( rotU))];6,=— 1 ;G;, E
2u] un b 2a+s;) " )

poisson's ratio and elastic modulus of the layer with nufnber


https://doi.org/10.24411/2520-6990-2019-11166
https://doi.org/10.24411/2520-6990-2019-11166

8 TECHNICAL SCIENCE/ (Colloquium - journal @t 1(53),2020

0s.)-1 1 o5
rC nC rC
Ux (%, Zz)‘ (h)ex +U(h)ey +U£h)ez , @)

C C
p
0 ,2)=s (P +t) +1(Dg
known functions, which we assume to be rapldly decreasing from the origin alangxisefor the cylinder

and along the andx axes for the boundaries of the layers. On the flat contact surface of the layers, the boundary
conditions of conjugation

w U:‘yl:o :\EJVZ‘Yz:hz’ @)
|:1U1‘y1:O =FU 2‘y2:h2- ©

Solution method.
We choose basic solutions for the Lame equdbtioiCartesian and cylindrical coordinate systems in the

form [1]:
l&ﬁ(x v,z ,ms)= N(d)ei(l z+m<)°gy;
I(?:km(rj Z| s):Nép)Im(I )i z+mi), @
Semlr ] s)= NP5, (r:1 )@ =} k=123

1 4 1 i )
N ==p; Néd) = 2(s- )+ To(y: N = Lrodef) g

o |
where | m(x), Km(X) T modified Bessel function: R»(,m’ ng i respectively, internal and exter-

nal solutions of the Lame equation for the cylindelL[é' ), L(IS“) I solving the Lame equation for a layer.
The solution to the problem is presented in the form

C 3@®8 @ .
Ulzka'_lﬁ H|£1)(| 1”3)@%<+)(X1, Y1, 45l 'msl)+ )

+AN0 M0, v1, 251 ms,) el

C 38 o C _
Up=& fi & Bl )Bnlrii zlis,)dl +
k=1l o m=- ©
3 o o N
+5} f F( 2( ’T‘)@?Jr (%, Y2, 2551 \ms )+ (6)

k=l o
. +AP m)G)?z (X0, Y5, 2,;1 ,mS>) )drrdl
where S (r j.zl;s ) L( )(X Y,z ,ms-)q L(J'é )(X Y,z ,mS )'l' basis solutions

-

that are given by formulas (4), and unknown funcuohsl ( n’) H ( n‘) H ( n’)
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ngz) (| ,r‘r) and Bk,m(l ) must be found from the boundary conditions (1) and the conjugation conditions

2, (3).
For the transition in basic solutions between coordinate systems, we use the formulas [15].
To satisfy the boundary conditions at the upper boundary of the upper layer for vector (5), we find the stresses

and equate (foyi=h;) the given f\r?(Xl, 21) represented by the double Fourier integral. So we get the first three

equations (one for each projection) with six unknovH{l)(l ,n), ﬁlgl)(l ,n).
v

To satisfy the boundary conditions at the lower boundary of the lower layer,dioes a( m in (6), using
the transition formulas [15, formula (7)], are rewritten in the Cartesian coordinate system through the basis solu-

~

tions LLJ](:) We equate the resulting vector (for - hz) with the givenU\E (X2, 22) represented through the

double Fourier integral.
To satisfy the conjugation conditions at the layer boundary in displacements, we substitute thendght
\—

sides (5) and (6) in (2). Moreover, the vectd ,, in (6), using the transition formulas [15, formula (7)], can

be rewritten in the Cartesian coordinate system through the basis solutiéfﬁ's)ofSimilarly, we write three
additional equations for stresses (3).
As a result, we obtain a system of 12 equations, from which we express the furicii&lr]{l ,rr),

|:|-|£1)(| ,n’), H|£2)(| ,n’), ﬁ&z)(l ,n’)through 3<,m(| )

The determinantD of this system has a cumbersome appearance and, as a consequence, is hot presented
here. The study of the determinant showed thatgar O, it has only positive values and does not vanish. Since

D > 0, this system of equatisrhas a unique solution.

To satisfy the boundary conditions on the cylinder, using the transition formulas from solhﬁé)nand

v
l&é) to solutions R, |, [15, formula (8)], the righhand side of (6) can be rewritten in a cylindrical coordinate
o | 7
system through basic solutio Rk m? S< m- For the resulting vector, we find the stresses and, foR, we

equate the givenfg(i , z) represented by the integral and the Fourier series. As a result, we obtain a set of

three infinite systems of linear algebraic equations for determining unklﬁwr}n (I ) These infinite systems

have the properties of equations of the secondmit] as a consequence, the reduction method can be applied to
them.

After determining Bk m(l ) we can find the values of the unknowid Igl)(l ,I’Tﬁ, ﬁlgl)(l ,n),

ngz) (| ,r‘r), ﬁlgz) (I ,r‘d which we previously expressed throu@k'm(l ) So all unknown expressions
(5) and (6) will be found.

Numerical studiesof stress

The cylindrical cavity is located in the lower layer of a bilayer isotropic material. Physical charastexfistic
the upper layer: Poisson's rasip= 0.21, elastic modulus; = 2.94 MPa; lower layess; = 0.38,E, = 1700 MPa.
The radius of the cylindrical cavity R = 10mm. The thickness of the upper laye=r5mm., the lower layer

h2 + h2: 60mm. The distance from the conjugation of the layers to the center of the cylindrical chyity is

20 mm.
At the upper boundary of the upper layer, the stresses are given

S(yh)(xl’ Z) =- 108 C'622 +102)- 2 (ﬁx2 +102)- 2, t(yr;() =t (yhz) = 0. At the lower boundary of the

lower displacement layer. On the surface of the cavity of str%é@; = tspj) = tsg) =0.

A finite system of equations of order= 6 was solved. The accuracy of the fulfillment of the boundary
conditions for the indicatedaluesof geometric parameters was equal t3.10
In Fig. 1. stresses along thexis in the upper layer in MPa are presented, the distance in mm.
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Fig. 1. Stresses in the upper layer along the z axis, for x =@rathe upper boundary ttie layer; b- at the

lower boundary of the layer; 1S y,; 27 S x;37S;
StressesS x and S 7 (Fig. 1, lines 2, 3) significantly exceed the specified stre&@,s (Fig. 1a, line 1). At
the lower boundary of the upper layer (Fig),lthe stresseS y decreased significantly, and the stres&g

andS 7, despite a slight decrease, renmiiite large. Such an increase in stresses is associated with a small height

of the upper layer and a low value of the elastic modulus of the lower layer.
The stresses in the lower layer alongzlais are shown in Fig. 2 in MPa, the distance in mm.
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Fig. 2. Stresses in the lower layer along the z axis, for x =-@rathe upper boundary of the layer: ht the
lower boundary of the layer;

171Sy; 27 SX;3'|'SZ;4'|'tXZ

The stresseS y (Fig. 2a, line 1) is equal to the stress&sy at the lower boundary of the upper layer (Fig.

1b, line 1) based on the conjugation condition. It is the maximum. The str@sgpand SZ in the lower layer
are compressive, which is a consequence of hard pinching of the lower boundary of the lower layer. And if the

stressesS X andS ;7 at the upper boundpaand differ from each other, then at the lower boundary they are almost
equal (Fig. b).
Stresses on the surface of the cavity are shown in Fig. 3 in MPa, the distance in mm.

0 100 /4 w2 3n/d 7 S5nl4 6n/4 Tn/d 27

0,05 EIe
000 At
0,05 [~
-0,10 ; # %
-0, 15 .,‘;' N ¥
-0,20

Fig. 3. Stresses on the surface of the cavity, at z ='|'(Sfi 275 7

The stresse§j and S 7 on the surface of the cavity (Fig. 3) are higher than the stresses in the layer (Fig.

2). The maximum values of these stresses arige at 0.39 and] = 2.75.
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Conclusions nat si on alepytetufi dBullatim ofvthe Za-

The threedimensional problem of the theory of porizhzhya National Universityol. 2, pp. 193202. (in
elasticity is solved for two layers that are interconRussian).
nected by the conjugation conditions when one of the 7. Protsenko, V. S., Ukrainets, N. A. (2004) The
layershas a longitudinal cylindrical cavity. Stresses argecond main boundary value problem of the theory of
set on the upper boundary of the upper layer and on thksticity for a haHspace with a circular cylindrical
cavity surface, and displacements are set on the loweavity. Reports of the National Academy of Sciences of
boundary of the lower layer. Ukraine vol. 12, pp. 558.

The proposed solution method is based on the gen- 8. Nikolayev A.G., Tanchik Ye. A(2014)Upru-
eralized Fouriemmethod and allows determining thegaya mekhanika mnogokomponentnykfgkistic me-
stressstrain state of the medium under study with a prechanics of multicomponent bodies]. Khar'kov:
determined accuracy. Nats.aerokosm.uh i m. N. Ye. Zhukovskoc

Numerical studies of the stress state were carrigd¥2 p. (in Russian).
out in the bodies of the layers, on their boundary and on 9. Nikolayev A. G., Tanchik Ye. A.(2016)
the surface of the cavity. The aysis showed that the Stresses in an elasttylinder with cylindrical cavities
greatest stresses occur in the upper layer and on the garming a hexagonal structurgournal of Applied Me-

face of the cauvity. chanics and Technical Physja®l. 57, pp. 114111149.
Further research is relevant for more cavities.  https://doi.orgl0.1134/S0021894416060237
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ANALYSIS OF FOREIGN TECHNOLOGIES OF DRINKING YOGHURT AND DRINKING
YOGHURT OF FUNCTIONAL PURPOSE
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Abstract

The article gives the history of the occurrence of drinking yogurt of classic and functional purpose. The
technology of yogurt production in Russia and abroad is considered.
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FEATURES OF GRANTING OF THE LAND PLOTS WHICH ARE IN THE STATE OR MUNICIPAL
PROPERTY
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Abstract

The paper examines the process of granting land plots from land that is in state or municipal ownerghip; the
grounds for granting land plotof construction purposes. Also, the main normatégal acts regulating thig
process are considered and the authorities authorized for its implementation are defined.
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Abstract

Method of copolycondensation in alkalinedi synthesized acetamighenotformaldehyde oligomer. It
was found that the main parameters of the acetaipitmotformaldehyde oligomer increased, and the amaunt
of free phenol and formaldehyde decreased.

The presence of additional reactive functional groups contributes to their use as protective coatings. The
influence of various factors on the degree of curing of protective coatings based onfphmabdehyde oligo-
mers modified with acetamide was sadliThe influence of various factors on resistance in an aggressive|envi-
ronment has also been studied. It was found that in an aggressive environment, corrosion protection based on
oligomers is preserved.
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Key words:phenotformaldehyde oligomer, binders, corrosion, coatings.
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WASTE MANAGEMENT DEVELOPMENT IN "CLEAN CITY"
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Abstract
The articlediscusses the methods of waste disposal in the area of "Clean City". For this, a plant for sorting
and neutralizing household waste was built, which still operates in the village of Balakhany. Sorting of household
waste contributes to the processing ofgniicant part.
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IMPROVEMENT OF IMPLEMENTATION OF THE DEVELOPMENT PROJECT OF RESIDENTIAL
DEVELOPMENT TAKING INTO ACCOUNT THE ATTRACTIVENESS OF RESIDENTIAL
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Abstract

This article discusses the main participants in a housing development project, their interests, which ¢
contradict each other, as well as the problems that the project may encounter during implementation. Th
describes methods for assessing the attractive
attractiveness of the urban environmento, the
ogy for forming the assessman¢ described. The paper gives an analysis of the Housing and Urban Enviro
Project, the Urban Environment Quality Index, developed as part of the National Project. Based on the us
index, a rating of cities is compiled depending on populagimwth dynamics. The classification of resident
complexes as an integral part of residential development is given. The management processes for the i
tation of development projects are considered, which include: risk, time and cost managemauathdihef the
article suggests the relationship between the urban environment quality index and population growth dy
Identification of this relationship will make it possible to take into account new factors that will reduce ris
increase theffectiveness of the development project.
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Balaev Yunus Alaudinovich

STAGES AND FEATURES OF MANAGEMENT OF DEVELOPMENT PROJECTS
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Abstract
The paper considers theoretical approaches tjo the e
which a generalized definition is formulated. Next, the main stages of managing development projects are indi-
cated and their featuresre formulated.
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Key words:development, project, classification, management, features.
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Abstract:
The noise immunity of the modems of modern satellite communication stations does not fully satisfy the grow-
ing requirements of a number of civilian consumers and power structures, which makes it urgent to develop effec-
tive methods of "signal iatference protection".
The article presents the results of a study on the possibility of using turbo codes in radio signals with [pseudo
random tuning of the operating frequency in order to use such structures to work in satellite radio lines in the

millimeter wave range at transmission speeds-60&bit / s and to reduce the time spent at one frequency position
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Abstract

Research in modeling the processes of the spread of emergency liquid hydrocarbon spills, their quick and
justified application to any emergency situations tegical issue today and is promising in terms of ensuring the
safety of oil, oil and oil products production, operation and transport facilities.
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ANALYSIS OF METHODS FOR DETECTING PIPELINE WALL DEFECTS IN PIPEMODEL
SOFTWARE COMPLEX

¢ dzdzts s Oydw

1 JLOoOd?2dzOw  CMf dzEOlsOydwy BOcdMmistceOdz! dgr = dzj Wlis|j f otso 51
sEteBddz. 1 Of W 3z L OadMmdls s drf dzai Mkh j2 Mysmesedshlsd, ¢
+ Sy dzIzOls Oydd, dzj dL B dzts Mdedey PY Jshisdzis ¢ s j iy tz fdds ts'Odzd | 16 OL 9 dg®
dzi Wiswdegr §j] Ctd3f Odzdd, L Odzd 30 h dj mMw dBOcdMmistcOdz: dzr o |ste Odzefmf
ted 2 dztsfr]lscf d BBdzjj BJLBTOMdes?2 + CMmY dzlz Ols Ofytd 5 B dBOAT yds AcjO dz!  dz'
fr] ogwh fm WIS 1w

Abstract

The trowle-free operation of main oil pipelines is closely related to the turbine performance. Directly de-
pends on their bearing capacity, which, in turn, during ltegn operation, will inevitably decrease as a regqult
of the development of a defective conditi@urrently, oil companies engaged in oil trunk transportation are
striving to reduce accident rates and safer operation of oil trunk pipelines. This issue is devoted to the article.
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This article is devoted to the study of modern agile software development methodologies and their agaptation
to create a simulation model.
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Abstract

The article describes the development of an application in Python for working with the database "Employment
Center", created in the DBMS SQLiteStudio. The development uses the libraries of the Ryghemming lan-
guage. Special attention is paid to creating a graphical user interface using Qt Designer.
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Abstract

The article presents the problem and purpose of work to improve important aspects of the procureJnent ac-
tivities of a state institutiorreveals the stages and processes of procurement activities, lists possible ways, prior-
ities and directions for improving the procurement pr
is special software for the automation of procuremerstate budgetary institutions.
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Abstract
The article anajfzes and collects the characteristics of the components of a personal computer. The aim of
the work is to study the principles of assembly of personal computers for special purposes, justification of their
configurations. The ability to choose the right B@mponents for certain tasks, today, in the age of digital tech-
nology, is more relevant than ever. The main tasks were: review and comparison of PC components, the|rationale
for choosing a specific component, the selection of the necessary periphepshequiand the correct location
of the PC. The specifics and capabilities in the field of computer technology for the intended purpose will be
described. The choice of a suitable component depends on the program with its system requirements, as well as to
some extent on the price. Therefore, the selection will occur not only in quality (powerful characteristics), put also
in price.
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Abstract this article attempts to explain what an it strategy is and why an organization needs it. Argiments
will be given for the develomnt of this direction in the organization, regardless of its size. Now there is a sityiation
in the world economy that organizations of large world brands compete with small companies in the samge market
and this is all thanks to the information age and gl@bal economy. Initially, the competition took place on fthe
WEB space, but now it has moved to the entire information system of the organization. The more the organization
is modernized from the point of view of the AU, the higher its efficiency, btehms of economic costs and
operational costs at certain stages of business processes. After analyzing the business process and |dentifying
weaknesses, you can use different technologies to improve quality indicators. Namely, by optimizing and reengi-
neerirg the business process. It allows you to successfully automate business processes, which also has a benefi-
cial effect on the efficiency of the organization as a whole, an example is the transition to electronic dpcument
management.

szt yjor jRUNAIDIOOIs | c-iffwtsyBRMIdG.M TO BE, t©OLKOBBISO
Keywords it strategy, business process, AS IS, TO BE, development
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Kondrashova Ekaterina Dmitrievna

"ANALYSIS OF THE RULES OF TECHNICAL AND ENGINEERING MAINTENANCE OF
COMMERCIAL FACILITIES"

Abstract.
The article analyzes the requirements and operating rules efemidential premises of engineering syste
of buildings, describes a range of measures for techaiodlengineering maintenance of commercial faciliti
The purpose of this study is to analyze the technical and engineering services of commercial facilitig
The current legislation does not contain provisions clearly regulating the operation of bailanstruc-
tures. In this regard, in practice, many questions arise: who, when and how should repair and maintain by
and who is responsible for this.
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CONSTRUCTION OF AN OBJECT -ORIENTED MODEL OF A SUBSCRIBER ACCOUNTING
INFORMATION SYSTEM
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Abstract:

This article describes the developed information system for registering subscribers for a telecommunication
company, as well as the rationale for choosing softwine. construction of all diagrams of an objectented
model of subscriber accounting IS using the selected software is carried out.




70 TECHNICAL SCIENCE/ (Colloquium - journal @t 1(53),2020

sdztk yjor jddgiiaiste ®O Y sdzdzOW MdMmlsj d30, ftsdz L 89 Olsy dzd | d dz¥ ste df
sBJd MY J i dzd 4s,tc d 5 midls Jf Wlisdet® dzdzOW diIsH j dz' , 9 OtedOdzlsT dMf|isdz L 59 (
dzdL O, d&sHjd (s ¢ Isd e s\bs@adidradigmd3sH j dz2 toj OdzdL Oyd d |,

Keywords information system, users of the information system, software, ebjictted model, use cases,
subscriber accounting, analysis model, design model, implementation model, Visual Paradigm.

{PdMmOdzed § ddeW steBOYdtsdzdzets? uigdifgls BT HitswiPl® 8B MY Jj ude Ols
OB tsdzj dzls s EuuilsO OB Gdaydiaktsd Wgda Fdedd. mtcO

R AW 5@y d 5 dzdzO" MdMmlsj GO wBUgOs@®ls Os GHzj dzif g St EOYJ* B OB
fsLotddls IsjdjStsBdzddSs oydsddsdotzEhBuzdffts OptsHsH j 63§ j OBt
BOldL s Ols! fsyy M bkyg Bl OpdsEa) dis ssdzs fifls ' B diLcdsiffisOls ted o O
ftesyd Mmr, MmMewL Odadz" | M ¢ wHHzjy SSB2 OketuwidgjddeEsise . - @dzy "  j W
EujlO OBtsdzj dastse BlzHjls o ddjted to ditasipOUsO sfisy  ofipziifdpisi vl 2 o L M
oLOdBssIsdatsh jdzd?2 M Cslds[ iz ez ¢ sE3EPUze 8 d Misj Bde" § OH i3d dzd
BkHjls dhfstlsdse O! v d itk 6 dBOPdE'L dsts y des HyIsT B 8O0 dzv Is
dzj dzls O3 . 6jHOCIdteso Ols! ) §tsHCdz» yj dede’ o5 5

1 sdz L 5o Olsj dzv 3 dz¥ ts tc 3O Y igdsizisBO P islsfg®ls d uj MS d MEr .o
ZyjlsO OBtdzj dzlstso BEHEIS: H Getfzglztizy tcsp @OF Gizj dzgidz] | ©dey j dzj 6 O
B dzd MisteOste’ d MY j ydOdd fisdd sfts fptsHazjHEpCQdzd @ B §-L S H Odzdz o
dzj dzlsts o . EilsOdatse dzj dzdzts j , MmdMilsj dsdzr 2 OH d3d «

Cdzs yJ dedats § .

v OB dzd yo 1.
| ZsmMmOtcd?2 ftoiHMBilsdas?2 B &zOMIs d

l Sz LsoOljd MmdMmisjdr. [BtcOBOL' o O
Ry jdzjte (Engillzdv. 1 6dkj yuOjl §HC & tPBEZOFE &OEBEH
sSBtczHSoa Odzgdy ©® MdzkEyOj wldiidr L OCC
l Sz Lso Olsj & MmdMmisj dsr . I} sdzj EmsOd
dzdj o MmdMmlsjdkz d §BHS s yOjls dzj 5B Ast
Cdzs yOls' bkfdkzed o ©OHRSOR kOted¥ o .
| Sz LsoOljd MdMmlsjdk . usftesotsyHO
dzd yi Mlso @0 i Csd3f Odedj?2. 1 dzzyOjils daj
LHOJjIs L OV ojCdid jdzOdzjztisde@ris €. [ j dav j Is
mdMmlsj dzd .
| OBtstc kfdzke, Skt j o' BdtOjl ¢ d
v OtedW ( Rate) [fsHSd® yojls. MmOtOCIsjtedL 2j Ismw dzOd d3d
N O Isfqw o dJdW stedzsOydd B OBBGdzj dzlsj .
U jdzj Wtsdedes] tsBSBttlkzHtse Oded j j s h j
[ BBEEH S Qg L%wigg. M%mocsgquz;sgd &g?éomgjd

t dMmlilsj dzdzr 2 OH
(System Administrator)

dfjydoddmls f
Cdzd j dzlstso ( Cuzs
Specialist)

IBsidzso Odzdj] o' Bstc® ftetsgts sdemMlstczCIststs tsB j fPfydyd e Bt Is d
Yd dedw Hdzw Y oMmistosFdeyzlsgeMmicj HMIso Od3d ©OL OB SISE d, sO¢ d di3d
dzts? dBtsH jdzd Eyj IsO OB sdzj dzkEclipse, Borland JBuilder, NetBeans/Sun ONE, IntelliJ

r dzv f wotisjo@Isizfi v B r Wi€hal Bar- B IDEA, Oracle JDeveloper, BEA WebLogic Workshop.
adigm Versionl6.08 Mtcj HO tsBicd £ dgldztis OC 3 Jj dzgj BOdzso Oy dz" 2 W OC Itste, Ist
90zt s ftosjCIsdieseo Odedw N doOjls SCtHBSGjdzaj teOyds d kdddls
dzr &3d HBMissddmise ©Od3d H Odzdzty gzi te d tedaalsC++, CORBA IDL, PHP, XML

1 BJd M dzOIsdz" 2 f jtedtsH H dzSchema, Ada, Python, C#, VB .NET, Object Definition
dmf sdz’ L soa Odedw dz® 30 H dzj 2Language (ODL), Flash ActionScript, Delphi, Perl, Ob-

1 oL G35y detsfyls! EZMis Odzse djectiveC, and Rubylt j o j tofimvia,j G++,

Ctsdf* s Isjter M) ts j tckdag @B dzdztCORBA IDL, PHP, XML Schema, Ada, Python, C#,

1 MejHO wWodw jilsfqw d3dzts ¢ tsJava class, .NET dénd exe, JDBC.

1 o' Bste ftej HZOGOj B 2 1 kdY Ofr]l.si_ ftesetcOBZA" Q.tSlS.tStGOW s ls ¢
otz dats M dtetsC . I daizi il er sty Misjfjd (st

[ OdzdzOY Mo j HO ftetsjClsdetMfdmMss foHHitydo O] & s BOL HOdM
5OdzO d Motke jlhmsokzjls MiHEBOod@YIs! Mosd Lo OIHgL" d
ftoblsOodzv jIs GetesdBds) SwsdddBd 1r. 1 MisOdHOBIsSd 2 dOB K ¢
ftesctO®RE jMis! oMt dedzSQL ServerOracle, HSQL, Sybase ASE, Sybase QL
v jIs dsHEd dts f sHS dzs yOlsAnywhere, PostgreSQL, CloudScape/Derby, DB2,
dzj dzsT Hdzv ftetsj S lsdtetse Odzd Ingres, OpenEdge, Informix, Firebird, FrontBase, .
Hdls! fsddy 2 vydSdz ftetsj ¢ Cache, SQLitgl edHlkz ofjr ¢t udmdz dede
ftej H' . detsfilsj 2 f tetscte Od3d3’ sSdz0 Wwodzv j Isf

dzr @3 d dzfmis tc z dgjodzls € dg dHedz® O dzd W .



(Colloguium - journal @t 1(53),2020 / TECHNICAL SCIENCE

71

[BHjd o0kdOddste dmf Sd 1| D GOFIOC EOBB] o Okd O

Tstse JMfts

10 tdmidt 1 §tjnmlsOs duddeaiziHdgd O cotdid3dyol, daCOusthiddy dif Isds s 2 Is

stso dMfdz Ltseo OdgdW, s dfrfoihLOyve GHldz dz$ yfg tfs faPdizd diaf

fjls 5 §6H

sty Btso Oded ™, ftedHi Wodv ] B MmEJ dded j @& dsdzdrd fislte OBsastic- o day |

dzj dzlstso .

<<Include>>
n aboWeWTa - --------------32 Ocnyxueanne aboHeHTa
'
!

'
Cneunanuct no nopAepxKe aboHe HTOB <<\n{\ude>> ! <<\n{\ude>> <<\n{|ude>>
HECRHUE VBMEHEHNI B ““"{‘Ud”)
nHdopmaunw ob aboxenTe
Cm;uuna 3aRBKN HA pn{mnp CTaTyca 3asBKW Ha
extension points <<Extend>> oﬁﬂlylmunue abonenTa oﬁ(munnu: aBoHeHTa
pocMoTp uncpnpmau.un
lﬁoume
< <Extend> B

epeHecerHne MHGOpMaL, K <<Extend>¥ V3MeHenne cTatyca Ha
0B aboHeHTe B apxue = “E’“E"d’ o noakniose Hne k ATC
| '
paboria 3asexu Ha 0B oYW EA HI <<Include> > H3meHeHne cTaTyca 3a8BKn Ha
aboHeHTa obcnyxueanue aboHenTa
k """""" <<Extendz >

extvusion polsc S

. WM3ame He e craTyca
< <Includes > N 338BKM HA YCTAHOBKY
H <<Includes> obopynosaHus

! .
CMOTP 3a8B0K Ha OB CyMKBaH y biBop 3a898KKM Ha OBCNY#MBAHIE
afioHenTa afoHenTa

f ; Wslﬂ%ms// extension points
WHmeHep ! /V\ f\\

CUCTEMHBIA AAMUHUCTPATOP |
I

<<Extend>> : <<Extend>> <<Extend> > <<Extend>>
noaknic4e Hue Kk ATC TAHOBKY nﬁnpynnuanm nﬁnwﬂp!anu] NoAKNKYE HHE K ATC
{ MY OF cOBEO o Okd Odadstse dmi sdz L
ORBO o0dOdstse diffstzn j ted Oadd dzd A j dzO -

Odz dz"r &3 ftej HMIsOo H dOG tc ©ABA: Hd Oc¢ tc Odzd3lz
ftoetsj CIsdtotso OdgdV f sfdzi Hise Olsj dzt datsfylsd d

5o Odzd v

¢ ZOMMEse O
H @R te O d3 3

G tc
f tsof jlorj judecfivj dzlsso) wodW jf BHjd OdOdzdL O oG yoOjls o
f s

J

sfissdls dL OClkjtkt jtlsdttse Oddzzs L HJOC OB § s
desh jdzd2 iy HE dedBd.0 {dmkdC) 2 fjHMlsOo dzj dz® H

OdzOdzdL © fMdMmisj s EkyilsO Os sdzj dzls

—@ —O

Xpanunuuie nHdopmauni ob aboHeHTax WHTepdeiic naTerpaym ¢ UC
1 i c
1 1
<<use>> use>>

| |
}—é --------- use>> - - - - - ->© ------ 2= R >f )E __________ use>> - - - - - é

MaHenb ynpasnexus aboHEHTOM Pepaktop W opMauni 06 aboHeHTe WHdopmauus 06 aboHeHTe WmnopTep uHbopmaumn 06 aboHeHTe
- | ~

<<use>> <<use>> <<use>>
P 1 ~
= '

MaHenb CO30aHNA 3a7BOK Ha MaHenb yNpaBneHuA 3aABKaMi Ha YCTaHOBKY MaHenb ynpaBnexns 3aRBKkaMu Ha
obcnyxuBaHue obBopynoBaHnsa noakntoyeHne K ATC
| 1 |
' ' '
<<use>> <<use>> <<use>>
|

| |
| | |
I | |
| |

QO & é. y

XpaHunuie 3aABOK Ha XpaHunuie 3aABOK Ha YCTaHOBKY
nofKnioYeHme K ATC OGOD)'AOBGHHH KOHCTDVKTOD 3anBOK Tpexep 3aABOK Ha yCTaHOBKY Tpexep 3aABOK Ha

| 06opyaoBaHuA noaknioyenme kK ATC
i i 5
! <<use>> \AO <<use>>
<<use>> ; i

] 1 - 1
| <<use>> o o i

~ - |

____________ Tpexep 3anB0OK !
s o @ <<use>>

Xpanunuiie 3a8B0OK Ha PacnpegenuTens 3asBoK 3asBKa Ha
oBCnyxuBaHe obcnyxkusaHne

3asBKa Ha NOAKIOYeHHE K

3anBKa Ha yCTaHOBKY 060pYi0BaHNA

ATC

tdMEzdetp Y OB e OBBO ¢ ZOMMtse OdzOdzd L O



72 TECHNICAL SCIENCE/ (Colloquium - journal @t 1(53),2020

10 tdimedz¢j 3 ftwojHMsOodzj 20O HJOGCELOBBO ¢ sMmdzj -
Htso Olsj dz¢ desilsd sy MmO ¢[BtcOBBSISCO LOvYeCd dzO
EMsOdzso C 2 sBStczHse Odzd W .

Winkeriep 1: OTKpbITb OKHO BLIOOPA 3aRBOK HA | CneuuanucT no noggepxxe aboHeHToB AbBoHeHT
M ycTaHoBKy oBopyaoBaHua i M B

1.1: OkHo BbiBOpa 3a8B0OK

<_ ________________________

2: BoiGop 3anBku

3: CoobwuTh 0 BbIOOPE 3aRBKKU

3.1: HasHauMTb MHKEHEPA UCNONHUTENEM

3.2: VismenuTb CTaTYC 3aRBKM Ha
"HasHaueH ucnonHutens”
3.3: OnoBellueHue O CMEHE CTaTyCca 3anBKu

loop
3.4: OTcnexuBsaHue fatbl
2 yCTaHoBKM 0GOpYR0BaHMA
3.5: OnoBeCTUTL O CKOpOM pate
ycTaHoBKku 06opygoBaHmMA
4: HanomHuuTs aboHenTy
alt
[AGoHeHT nogTeepaun gaty] < S: NogTeepxaetune ot aboHexTa
sd break ]
6: MogTeepxaeHne faThl YCTaHOBKU ODOpyR0BaHMA
7: Nepexoc gatsl oT aboHeHTa
8: UsmenuTo paTy ycraHosku obopygoBanms 0 | kKE—————————— ]
8.1: UsmeHuTo CTaTyC 3assku Ha "flaTa
8.2: OnoBelleHre O HaCTyNNeHuK Jathbl " n:mae;y:mena'm Aa
yCTaHoBKM ODOpYROBaHUA
9: YcTaHosxa obopygosaHua
10: CooBWuTb © BLINONHEH UK 3RBKU
10.1: OnoBeCTHTL O 3aBepLueHH 0BPaboT Kt 3anBKu
11: Onoselexue aboxenTa of ycTaHoske obopyqoBaHus
alt =
12: MopTeepxgeHue o6 ycnewHon
[MoaTBepxge e oT aboHeHTa)] 13: NopTeEpKaetie ycnewkoro ycTaHoBKe 06OpyR0BaHUA

BbINONHEHUA 3aABKA e

10.2: MsmeHuTb CTaTyC 3anBKu
Ha "3anBKa sasepweHa”

10.3: OnoBelyeHUE O CMEHE CTATYCa 3aABKU

14: OBHapyxeHHble Henonagku 8
ycTaHoBneHHOM obopygoBaHnK

15: MogT Hey
BbINONHEHUA 3aRBIM

15.1: VisMenuTb CTaTyC 3asBKu
Ha "3anBka 3aBeplieHa”
16: 3aBeCTv HOBYIO 3aRBKy Ha
YCTpaHeHHe Henonagok

16.1: MogTBEpKGEHNE 33 BEQEHNA HOBOW 3aABKA

16.2: OnoBselueHKe O CMEHe CTaTyCa 3anBKu

16.3: 3aKkpbiTb OKHO BbIGOpa 33RBOK HA
yCTaHoBKY 0DOpyROBaHHA

o
|

t cf_fr]ldet$<I{O$tGOd3d3O .ljtsfr]dz,j Htso Ols j dz _dzisfr]tsq RRshfHEOGses (B OB LR



{Colloquium - journal @t 1(53),2020 / TECHNICAL SCIENCE 73
10 tdmMkdeSy 4 ftjHMIsOodzi 2O HJOCELORBBO S| -

tcOyd?2 fscfftetPpfipisglf © L OWeCd dzO kflsO-

dzso CzZ mBBtKEZHEBO Odzd v €.

2: Boibop 3anBKku
—» 9: YcTaHoska obopynosaHun

—

e S

Virgerep ABQEHT 5 MonTaepKaeHme oT aGoeHTa
1: OTKpbITb OKHO BbIGOPA 3aABOK HA yYCTaHOBKy OBOPYR0BaHHA \l/ 7: Nepetrioc gatol oT aboxeHTa
* 3: CooBLMTb © BuIBOpE 3asBKM 12: NMogTeepxgetue ob yCnewwHon

ycTaHoske 0bopyRoBaHuA
14: O6HapyXeHHble Henonagku B
ycTaHoBneHHOM obopyaoBatuu

10: CooBLWuTL O BLINONHEH UK 3aABKK
16.3: 3aKpbiTb OKHO BbIDOPa 3aRBOK Ha YCTaHOBKY oDopyaoBaHua

1.1: Ox+o BbiGOpa 3aRBOK

a 3.3: OnoBelLeH#e O CMEHe CTaTyCa 3aABKH

8.2: OnoBeLLEHHE O HACTyNNEHWM GaTbl 6: MopTeepkaetue faTsl ycTaHoBKy obopyaoBaHus

/I\ yCTaHoBKM 06Opy0BaHUA 8: Vsmetuto paty yctaHoBku obopyposaria a 4: HanomHuTs aBGoHeHTY
13: MopTeEPKIEHME YCNELWHOTO BbINONHEHNA 3aABKK 5

10.3: OnoBelLeHUE O CMEHe CTaTyCa 3anBKH 15: NOATBEPKAEHHUE HE YCNE LHOTO BLINOMHEHIS 3aABKI + 11: Onosewetue aborerTa 0b

16.2; ONoBELLEHHE O CMEHE CTATYCa 3aRBKH 16: 3aBecTu HOBYIO 3aABKy Ha YCTPaHEHHE HENONagoK ycTaHoske obopygoBaHua
a a a
ve <
a
a —> 3.5: OnoBeCTUTb © CKOpPOW [BaTe ycTaHosku oBopygoBaHus CRewuManicT o NoaaepKKe aBoHEHToB
10.1: OnosecTuTb 0 3aseplueHun oOpaboTr 3ansku

< 16.1: MNogTBEpKGEHNE 33 BEQEHNA HOBOW 3aABKA

3.1: HasHauM Tb MHXEHEPA UCTIONHUTENEM

3.2: smenuTb CTaTyC 3anBKu Ha "HasHavex ucnonsuTtens”

3.4: OTcnexuBsaHue [aThl yCTaHOBKM 0BoOpyaoBaHUA

8.1: UsmenuTs cTaTyc 3anBku Ha "[laTa nogreepxgeHa”
10.2: MsmeHuTb CTaTyC 3aABKU Ha "3anBKa 3aseplueHa”™
15.1: MsmeHuTb CTaTyC 3aRBKK HA "3anBKa 3aseplieHa”

Mz dEY OF COBBO SosfjwOoyd? & {§ st Sck BEEaSsEAsCED Q d2
[ Mdzso dzts | dymslsigedingd jo Oted Odzdz® o btes? MsOHdd sy jls My sd

Ltso Ol WAzt H § dzd OdzOdzdL O MtdzOdzt dzn 2 d M J ydi d §dzrte0 L welO B Is y d
fsmMstesjddd fijtos? hdss ). adzdBOdedy EHJ dzvjlsmw
St HYdz deds W EdeC yd sdzOdzt dzr A tsoHty Ldelg s yif datsshy 16 ISt Sptejdzd W
Bso Odzd 2 ) Md fyldsjtetiy J, dzd@f offeddstfs teffsf sH j dz'  § tetsj Sazsqdue@jolOdaf Wi jp&w @+
Zlssydzj dzgd® g EZuyibtsd o dkklsctOBz ¢ zOmMMme, HJOGOMR®BE HjV
~dljSbkter) ftosjClsdiclzj BcWLOBBEZ OolstsBOIstse. | O t dffddz dzt |

COBBO ¢ OMMtse MdMmisj 3" Eyjlo
dzdj &3 OltedBlzlstse d tfjttOyd?.



74 TECHNICAL SCIENCE/ (Colloquium - journal @t 1(53),2020
User Abonent ‘Abonentimporter Service
[4d : string [name : string e e [-resut : Abonent [t zint
|-presonaiData : PersonaiData [-sumame : strin; e it A -name : stris
lype : UserType > l-patronymic vsugw [ractivationDate : date Fmmiiparie) . desubﬁnn'?shi
: 2 & 5 +parseimportData(data : string) b Steie)
[+getid() : string bithDate : date [EcuDat cste |+ getResult() : Abonent [type : string
= : |contacts : Contacts e ‘:.;Tl’l]mmﬂ |-activated : bool
[toetType() : UserType [+PersonaiData(name : string, surname :s... T —) [+Service()
1 1 |+getName() : string 1 1 = - [+getid() : int
|+ getSumame() : sting Eiaa Sbriemivetiver() |+getNamel) : sting
[+getPatonymic() : sting [*getkl() : sring |+archive(abonent : Abonent) jon()  sting
1 |+getBirhDate() : date [*eetPhaneNumber() : string ) d 0" |sgetType(): sting
e e s gatontactad > Contacks [ e . +getéctivated) : bool
UserType 2 évated : bool) : void
Eroanee ! |+setActvationDate (actvationDate  date) : voxi
Eis s +getEndDate() : date Equipment
Support oS D res i o [t
Seller T dSeviosl] " |name:sting
[t T |+setServices(services : Service[]) : void B i Sateirg
e string +getEquipment() : Equipment] st
laddress : string % FURE St Lype : string
o e e . |-model : sting
[+Contacts(number : string, email: string, .. [+getPersonaiDeta() : Presonalata gl
|+ getPhoneNumber() : string i l+Equipment
tEmai() : strin; %
|+gef () : 9 |+getid() : int
[*getName() : strin
1 -getDescription() : sting
[*eetType() : string
Task |+gethodel() : string
- . | [+ etinstalied) : boo!
o e interface> |+setinstalied instaled : bool) : vaid
|<tescription : string 0. 1 St ager] TaskCreator
P S o
|-status : sting TaskManager()
|-dateStart : date |+choose Task(user : User)
|dateEnd : date |+createTasktype : string)
|-abonent : Abonent = =
:;T:;n::mn‘ . description : string, abanent : Abonert) _ — :m iceTask T [t CmtTas
s getName() : sting 4 - = <-------- Servios TaskCreabr() [+EquipmentTaskCrestor()
+setName(name : sting) : void [fosraee sk} +oresteTask() : void [FSmeISR ol
|+ getDescription() : string e iservoea) :M T o : Servk :
+setDescription(description : string) : void [ rsetSenvices(actvateServioes : Service]) : voi <.

 cutEnanarn User |+setServiceActvated(id : int, activated : boal) : void
[+setExecubriexecutor : User) : void

l-instal Equipment : Equipment] _Suen
< [+EqupmentTask() <7
+getEqupment() : Equipment] s prre
|+setEquipment(equipment : Equipment]) : void '
|+setEquipmentinstalied(id : int, installed : bodl) : void

 string
+setStatus(status : string) : void
+getDateStart) : date
|+setDateStart(dateStart : date) : void
+getDateEnd() : date
+setDate End(dateEnd : date) : vaid
[+getAbonent() : Abonent
[#setAbonent(abonent : Abonent) : vaid

Equipmen tTaskTracker

[4ask: ServiceTask

[+getTask() : ServiceTask

TaskTracker i
[ask: Task

[+TaskTracker()

' [+getTask() : Task
----------------------- [+stariTask() : void

___////////
t d Mk dep Y OF L OBBO ¢ OMMEse

ftedojHid BfdmOddWw
Hd OC tc O .

l voBddyy 2
COYHBEB CdkOMMO

dzOL dzO U § dzd 2

v OB dZzd yo 2.

[ dfOUatf@Mmimtse HdOGtOBH

1 Od d3j dets® Oded {fdMmOdedj ¢ dzOMMO
| Sdz' Lso Olsjd MdMlsj ds (ddeyj dej o, Md
User dzj dzlstse ) . 10 dday jdaj OB d fMdflsj d3dz
LOCtejfdzjdedw LOwWOC(.
UserType | jtej udmdzj detbjly LtsGtPIsj dzj 2, Sttt j H
PersonalData W i teisdzOdz? dzOWw dJde¥ stedzgOydwy & WdL. dzd
Contacts SdzlsOCIsdz j HOdzdzr j WdL. d&zdyoO.
RdAW stedzOydw tB OBtsdzj dzlsj, SCtlststeOw 9
Abonent BOYdE HAW kyjlo
Service s ZzOMM & fMhkgh fHvEds e 1§50 d% ') M oL d3
OCkdodtetseo Odz0 EMmezzc O ddzd dzjls.
Equipment s zOMM tBSZzHBSs Oddj M oL By desmils:

HSe Odedj ddzd dzj ls.

RBY Stelsjtc ddaw stedsOydd B
dzd 2 m Cdzd j dzls Ozq .

ptcrndo Olsste OBBdzj dzlstse,  jtoj dzsiydls Os
[(Bh 2 CdzOmfm LOwWeCd, C(ltter?2 MHJt
N OW e CO dzO teBfMdzEy do Odedj EkEfMmdzze e wL
N OV o @ fMdry do Odzd | tBBtckzHSe Oded W ( k]
[ jdzj HY jte LOWeatrS, fsLotdwjls {ftetshmdid

Abonentlmporter OB & dz) @If BEE

AbonentArchiver
Task
ServiceTask
EquipmentTask

TaskManager w2 .

TaskCreator Rdgls jteW j2Mdzr 2 CdzOMmMm CosdemMlstckzCIsstcO® L
ServiceTaskCreator I sLotsdzv jIs MBLHO9 OIs! L OWnedd dqdzO© B M
EquipmentTaskCreator I sLotdv jIs MsLHOo OI! LOvYeCd dzO B M
TaskTracker stcl Cjte LOvVeCd. I BLodwWjls Qo dzvls
ServiceTaskTracker | sLotsdzv jIs EftcOQodzwis! LOwWeCts?2 dzO B
EquipmentTaskTracker | Lo skfitg®o dzv Is! L OWe Cts?2 dzO tsBfdzzy d




{Colloquium - journal @t 1(53),2020 / TECHNICAL SCIENCE 75
10 tdfmMzdzSy 6 Gt HMIsOo dijlzOo 1 FOE GCOBRAZO {f Hejj H I js@'e dzj dzr s
dzs s d Isfr]dztsadztsdts ﬂtetsu;fr]ﬁ]@qgltdm{mptstZQOQh;BMg ZdPe o ftosyy:

Abonent

CHCT &M e SNMMHHCTDATOD VrxEnep

®

Onmcars
npotnemy

Npofinema
pewena?

MpoGnema pewena?

Vamenwrs
AaTE ObpaBoTaTs 3anEKy Ha
OB AYKUBAHUE OBOPYAORIHIA
Pars H
nanxansT? Cornacosam sars
aBonentom
fa
T MNomTaepauTs AaTs! BarTs 3aABcy Ha oBenyMMEaHME
oBemyRMBIHIS ofopynosaHnA 8 oGpaGaTry

{ Mz Y OB L OBBO H Wil jd desilsd 5 ftesyjMmkz ¢l SHHJ

1 etsyj Mg dzOyd dz0j sfw  fy Is@seetisdzj dyldstsds O AP lezlsBtstf Fo Sz o B
J fiuydodzdmisk 5 f sHdajjteey Ctjj " Q@eots dijedslsta] dige s dzy  dzj to
sBdzj Bz. v jydodzdmls ¢ tchaddsBQPi s Or@EE 2 i joydidrdd-nls (& §
J, ®BEYjl & td tj" s’ siffeaspd)jdy. O Bdgddlsz® Y j & feigsyj My
s+, Ists Mmtse Mlse j dadets to z ydatsy @gjj M jOff dzd f ecis@r iz TEE | €z@ @ o §54 dzj dzd |
s OBtsdzj dzsO t5 tjh jdedd #HEspiz GelcOd O] Hmmd B j ddzr 2
tch Oj Isfmw . [ fndzd N d dd dzj B g jsteh jtaghwd st OB tsls'  dzOH L OW
BsMistsw s j dz dzts sts o L ChotHipfdsztstistso jtolg d2d g @B Fazpdzs ©,
dzj 3" MLHOjIs LOWeClk dzdejusfgp@ tBdzzy do Odzdj BBl -
Htso Odzdv, dzdets dzO dL d3j dzj dzd j1 Oz fif dgifiplz del jIs O'te ffWte@rH. M iIs O dzj dzO0 H
[fQdzd B &ZO MBLHOMRO L OvietKed de@ j &5 tf tzlz j g D dzbfgf Mls j B .
BtezHBo Odzdw, bt fsdmMotsHdls MtsekOmMse Odzdj HOL
. Onmparue

WSO T ToS

Onmpanue HoBOro aboHeHTa

WmnopTupoBatine

Co3naHne 3aABkk Ha
HOBOro aboHeHTa

M3MEHEHKME yenyT

OB6paboTka 3anaBKkK Ha
WIMEHeHMe yenyr

HoBuIi aGoHeHT 3asBKa Ha U3MEHEHWe 3aABKa Ha M3MeHeHne
MMNOPTHPOBaH yenyr co3fana yenyr saseplueHa

Co3/,aH1e 3aABKA Ha
oBcnyxuBaHUe 06OpYROBaHUA

3anBka Ha oDconyxuBatne
obopyaosatna cosnaqa

0OBbpaboTka 3aRBKK Ha
obcnyxmeatne obopynosaHna

Co3/1aHWE 3aABKK Ha Co3fanue 3aaBKkU Ha
U3MeHeHe yenyr MaMeHeHne yenyr

OnosellyeHue
abOHEeHTa 0 pesynsTate
Co3fiaHie 3aABKK Ha
ofcnyx1BaHne 000pynoBaHa

Meperoc
3anABka Ha al aboHeHTa aboHeHTa B apxuB ABGOHEHT
e R OnoselleHne aBOHEHTa 0 pesynbTate H B apxus

Oxunarue

{ iz dip Y OB Lt OBBO Oo s BOS 50




76 TECHNICAL SCIENCE/ (Colloquium - journal @t 1(53),2020

1 OL dzOwlgtstadj jdzd GJtetsj SIsdetsp Pde W B § OCthe @gOHCd d20 dmMfsdz L 2§
dilsfmqw 9o ML HOdd {tddscts djdsddfedd c sn @dsdzERss dest, d figlds-, § s
dedw o dzzlstej dzdzj 2 Oterndlsj ¢ s EsH 30 dgdststg disfdgs anvWic @B 5 is'ts d3lz .
MdMmilsj d&3r . (4S8R dzHzj sy tcOLftdtHBjGHs " ot)jlsO dzHLO@agzzf B -

Hjd BJL ftwdoewrL¢d € Codeftef sezj dg' v uej OQzE O ] tceDedm j B W : F
Bdteso Odedw, f fod@IBH! 8 s fghetctO©dtZz K HsjdlY tsigsg Wals@E®®O d HJ OG tc O d3d:
fesctcOdgzdz” 2 ftosHlzSIls, . 1[0 (fOLzdz0g OBr § @fH M&B8 dzjygz© H d Oc
ek dBsHjd . dwbtdls tectso®dBORHOST B fsi3HIsL Rdisls | dis-zZyj IsO

1 <<components> | <<componentss> @ <<component>> g]
: VC B3aHMOOTHOWEHNI ¢ ! Moayne Mogyne pagoTel ¢
| KNHeHTaMI J nonk30BaTenAMN
<<component>>
<<use>>
Basa gaHHBIX
apXNBHUPOBaHHbIX <<component>> W%
aBoHeHToB E3a3a AaHHbIX i J
HTTP
|
<<use>>
‘ CaiiT cncTeMsl
<<component>> <<component>> {]
Mogynk UMNOPTa a6OHEHTOR Mogynk pagoTel ¢
MHhopmaumeil 06 aGoHeHTax
<<components> @ <<components> g
NaHens ynpaenexus Maxens ynpasneHus
3aRBKaMN MHhOpMaLKeii 06 A6OHeHTaX
<<use>> <<use>>
<<components>
6232 [aHHLIX aBoHeHTOR HTTP
<<use>>  <<uses>
<<component>> g <<component>> g
<<component>> g — Makene ynpaenenns Maxens ynpaeneHus
<<component>>
Moaynk paGoTkl ¢ 3anBkami ©oGopyAoBaHHeM ycnyramu
6a3a [aHHLIX 3a5BOK < |

t d Mk dsSq BE e OBRBO € sy sdzj dzlsso

10 1 dikdS ) 9 ftjHmMsOodj &zO0 HJOCEOBKO ©OL Ot 0 Odzd™ d

Databases
‘Cepoep 623 mammbx
2 <<component> 2
Bmajamex | | < omponent>
PXMBMpOBaHHLX 260HEHTOR 5232 paHLIX 32R80K
<cuse>> ) =
0 Kownssorep non3ogare;
oDBC @nm
s> <<use> ’
a < o> |
% i a oy '
5232 ganwbix a6oHeHTOR iz 1
onesosare: |
A |
CEa 8 Tk Fronknd
| V]
Cepaep caiita
a i 3 <<oomponent ]
@) o wamprsioems D S i e a & 5 &
HTTP -+ ODBC Navens ynpasness MNawen ynpagnesms
i o 5
<component 4 T <use> <use>
WC s3ammooHower @ <<component g <component> ] 3 <<oomponent> a
Mo e I | I B e HITP
wipopuauneiiobaboweax | | | | nomwo sarensmun
o <" e
| a 2
Sl Nawens ynpaenes g MNawens ynpasness 1
o =
HTTP

t Mk dsSq DE e ORBO ©OL o jtelsr o Odzd W

10 HdOGKOdBd] w©WOLO jtlsr 9 OdgJ Fr O gz MM toy O d2 BsHEZd
BoHEzdd, Csltt’ jo @diddd® ] mifigeidsditaly f (sd L s8BOj dv &d d i,
CGloOBBRB] CoBYtsdej delstseo, d H Y wsdaRjydg” OO ShipRdjddsjlz LisdsQaigdy, j dets, yls:

CO¢: oLOddiBH ] 2Miseakzels Issdz €ts M Fr oni
1T Backend, MtHjtyOhd2 ExgPoas @ddpmwpIpsddils Mt ofmjd
sy &3 EyjlsO OBBdz dzlstso . fteslssCtsdz HTTP. woewrL! f1 BOL O3]

1 Database, MmtsHjtey Oh d2dhjehYy tuntcizj speslagésdz ODBC.
3" i3d B OL O H Odzdz' = .



{Colloquium - journal @t 1(53),2020 / TECHNICAL SCIENCE 77
urs 004

4 OW OtcRst@OdzZO R G St 9 dzO
mMskzHj dals
2 Cktth, BOcdmMbsteOllzte®, ddmisdlskls ¢rRdW
IR COt sMMd2MEd2 Ijrndsdtsedud s d?2
t simdv, . [0

ltJrsortU 1oL R §M RIAJTIOARI 1LV B wRuU[] 3

Safarova Irina Igorevna
student

DESIGNING A DATABASE OF A SUBSCRIBER ACCOUNTING INFORMATION SYSTEM

O dzdztsls Oy d v : k

] HOdzdzts?2 flsOls! | fdMmr a0jlsmw ftoj HdBB] IsdzOW 5B dZOMls tc OL
Fyjls©O OBtdzj dzlstseo Hdzw Isj dzj CSsdB3BBzded C Oyddedzts? CtsBRPdzd .
Zseduyudi mMeéts?2 d ¥drdudiméts?2 BOL HOddz" 7 R BEyjlsO OB|sdz] dzlstse
Yd dedw d HJj Bsdhistedtelzj Isfw MtsH jtey O0ddj BOL' HOddz n| I Isj Mmls

Abstract:

This article describes the subject area of the developed information systaotdointing subscribers for a
telecommunications company. The conceptual, logical and physical databases of subscriber accounting infor-
mation systems using the selected software are being built and the contents of the database with tesf data are
demonstragd.
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sdfr fHRHJAsJ¥WJSOISIRHj dIsdW |0 1{ON} |} Bdz' L 59
9 Olsjdzj d1 OL 9 Odzd J Is ts to 1:1 l1tcOo O
o Olsj dzj 2
109 O RHJjdIsd¥WdSCOirRHjdaIsdW |vdlf § d 11 sdfr it
LS9 OlsjduBLHO Ols! L (lststs Is j dzw 9 0lsj dzj 2
tJHOCIsdtetse OI
tJHOCIsdtetse OI
woCd
l 6 EOds Ol
1 O0Ctej f dzw s+ |
t JHOCIsdtetse Ol
yds B OB tsdg
dtcrdo dtctse Ols
yds B OB dg
l e EOteds Ol
BOYydr B OB
4S5LHO9OIs! 1
dzj 2
l tsh&Otedo OI
9 Olsj dzj 2
t JHOCIsdtttse Ol
Isj dzj 2
VHOdW Is+ { tsdz
vsdiisdff L s9 Olsj
IBtscHYRHjJ dZsdW JS OIstRHj dzlsd W |0 1:{O,N} | ¢ B tsdzj dzls
dzd j§ R 3w Is s tg
{1 dMmOodzd j
vdy
[ sH ] dz
vufls Odzts 9 dzj dzts
UMz cq |[RHj dBsq% S OS{RH ] dzsq W | o 1{1N} |0 B & dzj dzis
R d3w Is ts tg
{TdMmOdzd j
vdf
PSIlsde dtctso O dgf
AdLdyjmMeow dBsHjd BOL' HOdd =
AdLdyd MSOY dBHjdz2 BOL'™ HOdzdzr = Moz Ols Hdzv SlstsB Oy § ded W
dZ = R EZyjlsO OB dajslEedtotc joH ipEs@soCiniddd® dzO [ dmEzdzS j 3.
i stirmmm u L, [ PersoraiDaia N Tbonent L Mﬂ::u"lu i :::e I.li
= personalDataFK  int4 3 inté uf-- i varchar(3z) U ,::::;M — E::;:Pm e |
Qe U | Qe el D e v | O e
™ userTypeFK intd ) | B patomymic  varcharzss) [ | ! [] endpate date
| () birthDate date | = -4 TypersonaiDatark intd
[5] phoneNumber  varchar(11) | !
5] email varchar(sd) [ | !
MJ S:I Equipment_Abonent Equipment
: Task ",Equlp‘:n:wﬂd _rmd id qi-fm U|
T | id int4 [7] > Abonentid  varchar(32) [] name varchar(255) u|
n | [£] name char2ss) U ] installed bool ] description  varchar(s12) [ |
Userrights H [£] desicription  varchar(2ss) (] =] model varchar(255) u|
i id ind U : type VErmTB; varchar(255)
[£] taskCreate boal H stalus varchar(16)
Qe ; oo e
3] taskview Boal |t O T executorFK  varchar(32)
[7] taskConsolidation  baol T abonentFK  varchar(32)
e
[ userCreate bool
[£] userview ool
[] usereait bool
=

tdMzdsgLgujmMSt] fsjSChkdqiesoOddj BOL' HOdMME R R4
go WL d &3 H Lz -tdsnhddsty figvwdglgd df thie® dAs@dsd’ dfdtej H s O dzj dz" o v OB dzc
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s OB dZdyo 3

vowLd &jyHE gl dgls iz dsd d -finddd g frfladydds g

] ss@s ¢ l dgi "ded?2 GCdzy 1 jteoadyds 2 t sHdlsj dz
(FK) (PK)
User personalDataFK id PersonalData
Abonent personalDataFK id PersonalData
Task abonentFK id Abonent
User userTypeFK id UserType
UserRights userTypeFK id UserType
JidmOdzdw L dzj 3z dzlstse WL dyud MEs2 &BsHjdd BOLT HOHBZ = Ru
v OB d4f yO
pBsdzj dzls (Abonent)
L OL o Odzd §j [s SH v df t OL A3 Jsodyy WL Olsj du ded & Odz!
dz' -
RHJ dzlsd & d gid varchar [32 r o r © r ©
| B3] t6 Isj dphoneNumber |varchar [10 L JIs [ © [ O
 Ols © O¢ Is dactivationDate [date 0 L dIs r © L 4 Is
r Ols©® H j OYendDate date 0 L dIs r © L 4 Is
} J tc s dzO dz/[personalDataFK]integer (10 L JIs [ © L J Is
W stcdzOy d W
v OB dZef yO
VifkzEe © ( Servi ce)
L OL ® Odzd jis tSH sdf HOd OL i3} jteoadyd[BYL Olsj du dad ¢ O dz!
R HJ dzlsd ¥ d|id integer 10 r 0 r © r ©
R d3w name \varchar 255 L J Is [ © [ O
[ § d i O dzd j [description |varchar 512 L J Is L J Is L J Is
s df type varchar 255 L J Is I © L JIs
v OB dff yO
IBstczrHtso Odzdd (Equi pment)
Ll OL o Odzd j|s tSH sdf HOdf OLdidl jtcoadya/BYL Olsj dqu dzd € O dz!
RHJ delsd W d|id integer 10 r © r © r ©
R 3w name varchar 255 L JIs r o r ©
[ f d O dzd J |description |varchar 512 L JIs L JIs L JIs
s df type varchar 255 L JIs r o L JIs
[ SHj dz model varchar 255 L JIs r o r ©
v OB dZg yO

] jemtsdzOdz! dzOwW dJdeW sted3Oydw ( Per sonal Dat a)

L OL o Odzd j [s BH sdf HCO OL &} jteoadyl BWL Olsj du dzd ¢ O dz!
RHJ dzlsd W d id integer 10 I O [ © [ ©

R 3w name varchar 255 L JIs I © L 4 Is

N O3 dzd W surname varchar 255 L JIs r © L JIs

[ syd Mlse 5 |patronymic  |varchar 255 L dIs L d Is L Jd Is

I Ols © tectsy HbirthDate date 0 L JIs I © L 4 Is

| sd3j t& Is j dphoneNumber|varchar 11 L JIs r © L JIs

C dzj ¢ Is tc 5 dzdemail varchar 64 L dIs L d Is L Jd Is

O Htcj M address varchar 255 L JIs r © L JIs

v OB d&f YyO

sdffr Ysdz LtsoaOIsjdzj?2 (User Type)
L OL o Odzd j [st5H [udf HOdft OL 3 jteodudy BY L Olsj dzju dad § Odz' g
RHJ dzlsd W d {id integer 10 r O [ O [ ©
R d3W name [varchar 16 L J Is r o r ©




82 TECHNICAL SCIENCE/ (Colloquium - journal @t 1(53),2020

v OB d@ yoO
] sdz Ls9OIsjdz (User)

. sdf HOt OL # jeady BWL Olsjluded € Oz
| OL 0 0ded s S H d n kil 2 |dz 2 2 2
RHJjdzZsdW d¢ Ols tid integer 10 [ O [ O 1 Jls
Léffr]lsdzo oz’ dZOwpersonalDataFinteger 10 L dIs r o L dIs
sdff ¢ tsdz L ts9 (userTypeFK [integer 10 L dIs r o L dIs
[ s¢ ddz login varchar 255 QL s [ O [ O
I Ot ts dz! password varchar 32 L JIs r o L JIs
UOBdPYOo O fsd LsoOlsjdzi?2 (User Ri ght s)
L OL o Odzd J [s tSH sdf HOd OL ) jteoad Y[ BWL Olsjuded & Odz
RHJ dzlsd W d 4id integer 10 I O I O [ O
bt tSL HOIs! LitaskCreate bool 0 L J Is [ © L J Is
[ 40 285 A8 Bagkedi bool R [ o L J s
t d HOC Isd tot . . .
kkf] LOws gtaskStatusEdlt bool 0 S r © L J Is
if?E%OqutaskView bool 0 L J Is [ © L J Is
W OC toj §f dzj dtaskConsolidatiolbool 0 S r © L J Is
t J HOCIsd to
W tstc 3Oy d ¥ |abonentEdit bool 0 L 4 Is r © L 4 Is
dzj dzls §
dptcrndo dcts g
W tstc 3Oy d ¥ |abonentArchive |bool 0 L 4 Is r © L 4 Is
dzj dels j
I s d30ls tc d
W sted3Oyde |abonentView bool 0 L Jd s r © (S
dzj dzls J
4 tSL HO9 Ols! . .
o Ols | dzj 2 userCreate bool 0 L J Is [ © L J Is
l esMd30Isted , . .
fsdz Lo OEuserV|ew bool 0 L JIs I © L 4 Is
t d HOC Isd tet : . .
f sdz2 L 5o OEuserEdlt bool 0 L JIs I © L 4 Is
VLHOMY Is! . .
s dzj 2 userDelete bool 0 S r o | 4 Is
s dff  tsdz' UuserTypeFK integer 10 L J Is [ © L J Is

v OB dzAyoO 1
1 Ove €O (Task)
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RHJ dzlsd W d 4id integer 10 [ © r © r ©
R d3W name \varchar 255 L dIs r o r o
[ § d MO dzd J [desicription |varchar 255 L JIs L JIs L dIs
s df type varchar 16 L J Is r o L JdIs
tIsOlskz status \varchar 16 L dIs r o L dIs
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I tcj dzv ts ¢ tdateEnd date 0 L J Is r o L dIs
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. A 1. name : NE surname patronymic birthdate : phonenumber B email 1 address =
1 1 Ceprei MNonUHKO ANEKCAHNPOBHY 1993-11-24 9152850388 polinko@mail.ru yA. ApMaeupckas, 25, ke. 116
2 2 Anekcaupp Ceperdx AMUTpHEBAY 1992-64-14 9299170966 sereginad@sumirea.ru yn. MNepepsa, 60, KB. 227
3 3 Anekcaupp Tennuukui OpbeBUY 1996-086-18 9154128729 teplica@mail.ru yn. Cypakoea, 24, ke. 4
4 4 Anexcawap — MBaHoB ApKaabesuy 1990-84-29 9672734761 fill@yandex.ru yAn. Cynakosa, 25 Kopnyc 1, KB. 117
5 5 Kupunn Anekcees AneKcaHapoBuy 1996-63-15 9166387995 alekseev@mail.ru yn. Benopevenckasa, 7, ks. 14
6 6 Cepred Barpoe Cepreesuy 1991-18-1@ 9100024252 bagrov@google.com yn. MNepepsa, 74, kB. 37
17 7 EKaTepuHa  Benoycosa ANeKCaHApoBHa 1993-01-89 9032800759 belka@yandex.ru yA. Benopevewckas, 23A, ke. 4
! 8 8 TaTesAHa NeTyx AnapeesHa 1994-069-87 9262458095 petuh@mail.ru yn. BepxHue MNona, 7k3, ke. 14
i 9 9 Anexkcaugp Baknawes Cepreesuy 1994-85-23 9267199062 baklashev@yandex.ru yn. ApMaeuMpckas, 25, KB. 25
, 1o 18 Maromen Cabypos AnueBny 1990-81-14 9260348385 maga@mirea.ru yn. BepxHue Mona, 56, k8. 1
tdmMzdzBEH4 6y Jdi3sy IsOBdzdyr ¢Personal Dat aé
i id s phonenumber 2 activationdate s enddate s ) personaldatafk 2
19 6 4953385506 2019-11-18 2022-11-30 9
287 4953385507 2019-11-25 2022-11-30 10
3N 2 4953385500 2019-11-30 2022-11-30 3
4 4 4953385504 2019-11-17 2022-11-15 7
543 4953385503 2019-11-28 2022-11-01 6
611 4953385501 2019-11-07 2022-11-01 4
7.8 5 4953385505 2019-11-21 2022-11-15 8
tdmMzdzBGH oy JdBtsy IsOBddyr c¢Abonent é
| & id - name - description s X i type 2 model s
1 6 Panasonic KX-TEB3@8 CucTemHbiit 6nok: 3 / 8, He pacuupseTca (USB-nopTt, COM-nopT, BC1 ATC KX-TEB30@8
2 7 Panasonic KX-TS2350 [oBTOpHbIA Habop nocnegHero Homepa: KHonka *¢naw”<MepekwyeHne TenedoH KX-TS2350
3 8 SpRecord A2 aBTOMaTU3auni paboTbl AMCNETYEPCKUX CAyX6;<perucTpauumi 3KCTpeH! lpoyee A2
4 9 MAKCUKOM APO1-U Mnata noaxk/lyeHus CUCTEeMHOro TenedoHHOro annaparta u uHTepdeice KommyTaTop APO1-U
5 10 Panasonic KX-A228 Kabene pesepBHOro nutanusa ansa bl S/M ana ATC KX-TDA10® / KX-TL Kabenb KX-A228
6 11 Siemens Euroset 5885 YckopeHHblih Habop ecTb/Konu4ecTBO HOMEpoOB MNamsiTu 14:0aHOKHOMOY TenedoH Euroset 5005
7 13 LG GS 472H XK - aucnnei<’ CnukeppoH« Y CKOPEHHbIW Habop: 9 KHOMOK:'BO3MOXHOCTE TenehoH GS 472H
tdmMkdBsH By JBs] IsOBddyr c¢Equi pment €&
7 id ¢ 1= name ¢ |7 description s I type 5
1 1 lopoackon TenedoH BasoBasa ycnyra TenedpoHHOW CBA3MU OCHOBHaA
2 2 MexayropojHue 3BOHKU NoAkN4eHUe BO3MOXHOCTM COBepllaTb MeXayropoAHUe 3BOHKH OCcHoBHa#s
3 3 lonocoeas noyTa MOAK/IWYEHNE YCNIYTW TONOCOBOM MOYTHI OcHoBHa“
4 4 CMc coobueHus MoaKN4eHUe BO3MOXHOCTU NpuHUMaTb CMC coobueHus NlononHuTenbHasa
5 5 dakc MojK/lo4eHne BOM3MOXHOCTW NPUHWMaTL ¢akc JlononHuTenbHan
6 6 KoHpepeHy cBA3b Moaxknw4eHne ycnyru KoHpepeHl cBA3M JlononHuTeNbHaA
7 7 BHYTPEHHUH HoMep MOAKMWYEHWE YCNYTW BHYTPEHHEro HoMepa TenegoHa llononHuTenbHanA
tdmMedzB®SH ey dBsS] SOBEZJY"T ¢Serviceé
J5id : J7 name desicription s JE type J7 status jfdatestart a 1 J7dateend : Jjexecutorfk 3 % abonentfk
1 1 Ycraroska o6op: YCTaHOBUTH 0BGy COPNacHo pernameWTy koMnawmi.  equipment i work 2019-11-28 2019-12-83 2 4
tdmMzdzBSHG ey Jditsy IsOBdzdyr ¢Taske
1 id 2 login 3 password s 3 presonaldatafk 2 13 usertypefk 2
1 1 spolinko 123123 1
2 2 aseregin quwerty 2
3 3 kalekseev 1111111 5 7
tdmMkdzB&HY ey JdBitsy IsOB dzdyr c¢User e
3 id = .vllscr‘typcﬂ(v ‘1’ taskcreate X taskedit X taskstatusedit X taskview X taskconsolidation ] abonentedit abonentarchive abonentview
1 4 7 %] “ & %]}
2 3 6 [m] ] [~ & 0 [m]
3 2 5 %] ] ] %]

usercreate & userview : useredit

userdelete

O O O O
| O O O

{ gk desLs HLj0E Y d B §

sOB d&zd yr

N

¢cUser Right sé
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4

v

id - name
[ ]

[ ]
1 5 Sysadmin
2 6 Engineer
7 Support
t dmMkz delsLs HLjllcy d B3tsj s OB dzd YT ¢cUser Typee
equipmentid = | abonentid s ! installed -

1 71
2 11 2
3 13 3
4 11 4 ]
5 75
6 11 6 L]
7 77 L]

t dmMEz delsLs HLj2t6y d d3tsy IsOBdzd yr ¢ Equi pment abonent

serviceid = abonentid s 8 activated s

W W NV A W N R
NNN R R R R R R R

U W = N oA W R e
KOOOKORXORXKOK

27
t Mk desbts HLj3tey J B35y IsOB dzZdyr ¢ Service abonent e

=
=

stf dMsS dMftsd L 5o Odzdzes? dzdPls j g Qlddstgrictse v . ¢. 1 OL T H Odeds -
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INVESTIGATION OF THE POSSIBILITY OF MANUFACTURING A POWER STRUCTURE USING
AN ADDITIVE METHOD FROM A PLASTIC MATERIAL ON THE EXAMPLE OF AS  TEERING
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Abstract

In this paper, we investigated the possibility of making a plastic steering knuckle of a car of the H
Student class, made by an additive method.

Based on the analysend review of power structures and technological features of manufacturing p
parts using the additive method, boundary and layout conditions, a CAD design model was constructe
topological optimization was performed. As a result, the poweuitiof the rotary knuckle was obtained.

Based on the results of the review of power structures, THE ultran 630 material was selected.

Based on the results of the review of technological features, the method of diredtyltaper deposition
with a layer thickness of 0.01 mm was chosen.

As a result, a rotary knuckle was obtained with a mass 1.97 times lighter than the existing steel one. |
the design requires improvement, since the margin factor for maximum voltages is equal to 1.01. Isd&yn
to thicken the elements, replace the material or work out the manufacturing technology of the part.
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The summary:

Within the limits of present clause the economic reasons of growth of popularity of logistical outsourcing in
modern Russia and development of the given process in conditions of univetteaktes are considered, the
most important problems of the further development of logistical outsourcing and possible ways of their decision
are designated.
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Abstract

Magnetic flux leakage (MFL) sensors are used to monitor thdition of oil pipelines in order to locate and
determine the size of various types of defects. The initial data collected is so large that it makes it difficult {o survey
the pipeline, which increases the likelihood of errors.

The possibility of using dficial neural networks to assess the depth of defects is considered.
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Machine learning methods, such as neural networks, allow you to efficiently process Big Data and study
hidden relationships.
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