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Description of the information-logical model of technology of production of building
products using industrial waste and the IDEF1X methodology

Abstract: The article describes the information-logical model (ILM) ofthe technology production
of construction products using industrial waste, developed according to the IDEF1X methodology.
The entity connectionsare shown and analyzed, the types of connections, the use of primary and
foreign keys are defined. The use of IDEF1X methodologyis shown, it is used in the development
of relational databases, conditional syntax, specially designed for easy construction of a conceptual
scheme. The advantages of the IDEF1X methodology are described.
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Introduction. IDEF1X is a method for developing relational database and it uses conditional
syntax, specifically designed for convenient construction of a conceptual scheme. The use of IDEF1X
methodology is the most appropriate for building the logical structure of database after all,the
informational resources have been studied and the decision to implement the relational database has
been made as part of a common information system.

IDEF1X modeling tools are specifically designed for building relational information systems, and
if there is a need to design another system, for example, an object-oriented one, then it is better to
choose other modeling methods.

IDEF1X requires designers to define key attributes in order to distinguish one entity from another,
in cases when more than one attribute is uniquely identifying the entity, the designers must define
one of these attributes as primary key, and all other attributes as secondary |1, 3,9].

Problemstatement. An entity in IDEF1X describes a set of images, which are similar in prop-
erties, but uniquely distinguished from each other by one or several indicators. Each image is an
entity implementation. Thus, an entity in IDEF1X describes a specific set of images.

The problem statement consists of the display and selection of connections of entities, the defi-
nition of primary, foreign keys,which are necessary for building an informative-logical model of the
technology for the production of building products with the use of industrial waste.

Purpose of the study. It is necessary to create an information-logical technological model for
the production of building products that complies with the IDEF1X methodology and is able to
describe all the entities, which are necessary for further use in a relational database. Creation of an
information-logical model is the goal of the design. Information-logical model reflects the entities of
the database and the connection between them [7].
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Research method

In the information-logical model of data, connections between entities, taking into account the
degree of connection, are described using ER-diagrams (entity-connection). The diagram reflects:

- entities;

- attributes of entities;

- primary keys, foreign keys;

Connections: the name of connection, the degree of connection, requisites of connections.

The process of creating an informational-logical model will not be described in the article, we will
briefly describe the stages of creating an informational-logical model for technological production
of building products using industrial waste (see figure 1). The informational logical model was
developed in the ERwin case environment, which allowed get our understanding of the data structure,
expressed in terms of the entity-connection model in IDEF1X notation, for the subsequent generation
of the database scheme. Building an information model in the ERwin case environment requires the
implementation of certain sequences:

1. Creation of a logical ER-model.

2. Determination of the physical data model.

3. Generation of the database scheme in the target DBMS environment (at the choice of the
author).

At the stage of logical design, the construction of information takes the following actions:

1. Creation of a generalized logical ER-model:

- establishment of potential entities;

- establishing potential connections;

-definition of entities and connections.

- analysis of the generalized ER-model.

2. Idealization of the ER-model:

-determination of the list of attributes for each entity;

- definition of primary and alternative keys for each

entity;

-description of all attributes;

-normalization of the data model to the required level of normal

form;

-analysis of a detailed logical model.

3. Identification and accounting of business rules:

-analysis and determination of cardinality of connections.

- determination of integrity limitations.

-determination of default values for attributes.

In the IDEF1X methodology, there are three types of degrees of connection:

1. One-to-one. For two connected entities: one image of the first entity corresponds to a single
image of the second entity, and one image of the second entity corresponds to a single image of the
first entity (there is no such degree of connection in our information-logical model).

2. One-to-many. For two connected entities: one image of the first entity corresponds to several
images of the second entity, and one second entity corresponds to one image of the first entity.

3. Regarding the third degree of connection: Many-to-many. For two connected entities: one
image of the first entity corresponds to several images of the second entity, and one image of the
second entity corresponds to several images of the first entity. For information-logical model, the
presence of many-to-many connections is atypical. If such connection appears, then it is necessary
to check the compliance of the entities with the requirements of the normal form and enter an entity
that turns an inconvenient connection into the form one-to-many.

As we indicated above, the popular Erwinpackage is used as a tool environment for building the
information-logical model [2,4,5,6,10,11,12,13,14,15|.

ERwin in our case is used only as a mean of implementing the principles of building the
information-logical model and is a popular CASE-tool for supporting the IDEF1X methodology.
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In Figure 1.the information-logical model of the technology for the production of building products
using industrial waste created in the ERwin case is shown.

Recipe classifier

Indicator classifier
Id cod Indicator

IndicatorName
Unit

Raw material classifier

ID cod Recipe ID cod Raw

Raw Name

Recipe Name

The quality ofraw materials in stock
[ 1d cod Indicator (FK)

Indicatorvalue

. ®
Recipe _ _
ID cod Recipe (FK) Rawmterials for production
ID cod Raw (FK) Produced products Production Date
— Raw Date (FK)
Percentage Composition Produced Date ID cod Raw (FK)
L ID cod Recipe (FK) ID cod Classifier (FK)
ID cod Product(FK)

Productclassifier Number of product

ID cod Product

ProductName

L J
Rawmaterials in stock

Raw Date
ID cod Classifier (FK)

ID cod Raw (FK)

Number of Raw

Number, unit

Supplier Classifier

ID cod Classifer

Fig.1. the information-logical model of the technology for the production of building products using
industrial waste.

We will analyze pairwise connections of the information-logical model (see Figure 1) between

entities.

1. «Recipe classifier» and the entity «Composition of recipes» (see figure 2). For two connected
entities: one image of the first entity «Classifier of recipes» corresponds to several images of the
second entity «Composition of recipes», and one image of the second entity «Composition of recipes»
corresponds to the one image of the first entity «Classifier of recipes». One-to-many connection.

Binding requisite- «ID code of recipe».

Recipe classifier

ID cod recipe

Composition of recipes

/ID_cod_recipe(PK)
ID cod raw(FK)

A

Recipe name

Fig. 2.Connection between the entities

Y
h 4

Percantage composition J

.

«Recipe_ classifiers and «Composition of recipes».
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The entity is described in the IDEF1X diagram by a graphic object ina rectangle. The upper
part is called the key attributes, and the lower part is the area of attributes. The key attributes
of the object «Composition of recipess contain the fields «ID code of recipe», «<ID Code of raw
material», in the attribute area is the field «Percentage».

Key attributes contain the primary key for the entity. Primary key is a set of attributes selected
to identify unique exemplars of the entity. Attributes of the primary key are located above the line
in the key area. Non-key attributes are located below the line in the attributes area.

Several attributes or attribute groups can be used as primary keys. No part of the key can be
empty or missing [8].

In the example, the attribute «ID _code of recipe», «ID code of-raw material» is a potential
key, becausethey are unique for all exemplars of the entity «Composition of the recipe». When
choosing a primary key for an entity model, an additional (surrogate) key is often used, that is, an
arbitrary number which uniquely identifies the entry in the entity. The attribute «Code number of
recipe», «Code number of raw material» is an example of a surrogate key.

The surrogate key is best suited for the role of the primary key because it is short and identifies
the exemplars in the object most quickly. In addition, surrogate keys can be automatically generated
by the system so that the numbering is continuous. Potential keys that are not selected primary can
be used as secondary or alternative keys|8|.

One classifier of recipes may contain several compositions of recipes, and the composition of recipes
may correspond to only one classifier of recipes.

2.Connection of the entity «Raw material Classifier> and the entity «Composition of recipes.

One-to-many connection. Binding requisite-ID code of raw material. (see figure 3)

Raw material Classifier Composition of recipe

-
< »»] ID cod raw(FK)
ID cod recipe(FK)

ID cod raw

Raw_name

Percantage composition J

Fig.3. Connection of the entity «Raw materials classifier» and «Composition of recipe».

As we see from the model, the entity «Composition of the recipes» is dependent on the entity
«Classifier of the recipes», and on the entity «Classifier of raw materials». One classifier of raw
materials may contain several compositions of recipes, and composition of the recipe may correspond
to one classifier of raw materials.

3.Connection of the entity «Indicators classifier> and «Quality of raw materials in stock». One-
to-many connection. (See figure 4).

Indicators classifier Quality of raw materials in stock

ID cod_indicators /Raw_date(PK)

ID cod raw(FK)

» ID-cod indicators(FK)
Indicators name ID cod supplier(FK)

Unit
\ value indicators J

Fig.4. Connection of the entity «Indicators classifier» and «Quality of raw materials in stock».

Binding requisite is the id code of an indicator. One classifier of indicators can influence the
quality of many types of raw materials in stock and the quality of raw materials in stock depends
on one classifier of indicator.

4. Connection of the entity «Classifier suppliers» and the entity «Raw material in stock» (see
figure 5). One-to-many connection. Binding requisite is id _code of the supplier. One supplier can

11
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supply different types of raw materials and different types of raw materials can be supplied by one
supplier.

Suppliers classifier Raw material in stock

ID cod suppliers /Raw date

ID cod raw(FK)
ID cod suppliers(FK)

Number kg J
-

Suppliers name

~
Y
b4

Fig.5.Connection of the entity «Suppliersclassifiers and «Raw Materials in stock».

5. Connection of the entity «Classifier of product» and the entity «Produced product» (see Figure
6).

Classifier of product Produced product
ID cod_product /Raw_date
< *»» 1D cod product(FK)
Product_name ID cod recipe(FK)
Number of products
\produced

Fig.6. Connection of theentity «Classifier of product»> and «Produced Product».

One-to-many connection. Binding requisiteis ID code of the product. One classifier of product
corresponds to a set of types of produced product, each product type belongs to one product classifier.

6.Connection of the entity «Raw materials in stock» and the entity «Raw materials in produc-
tion» (see figure 7).

Raw materials in stock Raw materials in production
Raw date ) /Production_date
ID cod raw(FK) Raw_date(FK)
ID cod  suppliers(FK) < > ID_cod_raw(PK)
ID cod suppliers(FK)
kNu:mber_kg

J \\Nu:mb er kg )

Fig.7. Connection of the entity «Raw materials in stock» and entity «Raw materials in production».

One-to-many connection. Binding requisites are ID code of raw materials and ID __ code of
supplier. Different types of raw materials from different suppliers can be present in one stock; raw
materials can be in one stock and can be supplied by one supplier.

Often, in the final implementation of the relational database various indexes of data access are
displayed with the help of alternative keys. If the entities in the IDEF1X diagram are connected,
the connection transmits the key (or set of key attributes) to child entity. These attributes are
called foreign keys (FK). Foreign keys are defined as attributes of the primary keys of the parent
object,which passed to the child object through their connection. Transmitted attributes are called
migrating [8].

In fig. 2.the entity «Composition of the recipe» is a dependent entity because its identification
depends on the entity «Classifier of the recipes».

In the IDEF1X notations, dependent entities are represented as rounded rectangles (see Figure
1). Dependent entities are further classified into entities that cannot exist without parent entity and
entities that cannot be identified without using parent key (identification-dependent entities). The
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entity «Raw materials in production « belongs to the second type of dependent entities, because
recipes cannot exist without classifiers.

When identifying, the entities which are not dependent from other objects in the model are called
independent entities [8].

In (Fig. 2), the entity «Classifier of recipes» can be considered independent. In IDEF1X, inde-
pendent entities are represented as rectangles.

In IDEF1X, the concept of dependent and independent entities is enhanced by the type of rela-
tionship between two entities. Identifying relationships are indicated by a solid line between entities.

Non-identifying connections that are unique to IDEF1X also connect the parent entity with the
child. Non-identifying connections are used to display a different type of transfer of attributes of
foreign keys — transfer to the data area of a child entity (below the line). Non-identifying connections
are displayed with a dashed line between the objects. Since the transferred keys in a non-identifying
connection are not part of the primary key of the child entity, this type of connection does not
appearin any identifying dependency [8].

The information-logical model (ILM) of the technology for the production of building products
using industrial waste has been builtbased on the analysis of all connections of entities, where the
PK (primery key) is the primary key,which was determined in the design of entities, and FK (forein
key) is the foreign key, includes the attributes by which connections between entities are formed.

Based on the developed information-logical model, the logical structure of the relational database
is built. Currently, there are a large number of software products for the development and admin-
istration of databases, which can be used to create a database of production technology of building
products using industrial waste.

Conclusions

Summarizing the above, we note that the advantage of the IDEF1X in comparison with many
other methodologies of developing relational databases, is:

- rigorous and strict standardization of modeling;

- established standards allow to avoid various interpretations of the constructed model;

- toavoid critical situations;

- no need to eliminate their consequences, that positively affects the quality and timing of project
implementation.

This publication was carried out in the framework of the Subproject NNAPP-SSG-17/0290P “Inno-
vative technologies for the use of solid industrial waste of thermal power generation and metallurgical
enterprises of the Pavlodar region in the production of building materials”’, funded under the “Stim-
ulation of the Productive Innovations” project, supported by the World Bank and the Government
of the Republic of Kazakhstan.
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Aemop(nap)dvir, ambi-HcoHs

Mexemenit, moast, amayst, KaAaACb, Mmemaexemsi (erep aBropsap SpTypil MeKeMele KYMBIC *KacalThiH 6oJica, OHJa
9P aBTOP MEH OHBIH, *KYMBIC MeKeMeci KachlHa Gipeil 6esri KoiblLy Kepek)

Aemop(nap)don, E-mail-v

Maxana amayst

Andamna (100-200 ces; dopmyrnacels, MakaJaHBIH aTayblH MeNIHIIE KalTamaMaybl KaskeT; omebmerTepre cinremesep
GoMaybl KaykeT; MaKaJaHbIH KyPbUIBICHIH (Kipicle /MaKaJiaHbIH MakcaTbl/ MiHJETTepl /KapacThIPBUIBII OTHIPFAH CYDPAKTHIH
Tapuxbl, 3epTTEy OJicTepi, HOTHXKeJep/TalKpliay, KOPBITBIHIBI) CaKTall OTBHIPHIN, MaKaJaHbIH KbICKAIla Ma3MyHbI Gepiiayi
KaxKer).

Tyiuin ceadep (6-8 ces me ce3 ripkeci. Tyilin ce3mep Makajsa Ma3MyHBIH KOPCETIN, MeHJIHIIE MaKajJa aTaybl MEH
AHHOTAIUAJAFBl CO3/Ep/l KalTajgaMail, Makaja Ma3sMYHBIHIAFBI CO3/Aep/i KoJaany kKaxkeT. COHBIMEH KaTap, aKIapaTThIK-
i3mectipy »Kyitesiepinjie MaKaJaHbl KEHITT TabyFra MYMKIH/IIK GepeTiH FBUIBIM cajlaapblHbIH TEPMHUHIEPIH KOJIIAHY Ka¥KeT).

Hezizei wmomin MakajgaHblH MakcaTbl/ MiHIeTTepi/ KapaCTHIPbUIBII OTBIPFAH CYPAKTBIH TapUXbl,  3€pTTEy
oJIicTepi, HOTHKEIEP / TATIKBLIAY, KOPBITBIHIBI GOIIMAEPIH KAMTYbI KarXKeT.

Tabauya, cypemmep — aTajfaHHAH KeWiH OPHAJACTBIPBLIAIBI. Op Tab/Iula, CypeT KachbIH/a OHBIH, aTajlybl OOIybl KAaXKeT.
Cyper aiflKbIH, CKAHEP/E€H OTIereH OOJIybl KePEeK.

Makasanarsl gopmyaaaap TeK MITIHIE OoJlapra ciiiteMe bepijice FaHa HOMEDJIEHE/I].

2Kannbel Kosimaubicra 6ap abbpesuamypanap MeH KblcKapmyaapoar 6ackajgapbl MIHIETTI Typie aJFall KOJIaHFAHIA
Tycinaipinyi 6epinyi kaxker. Kapotcoiaal kemerx mypaast aknapar OipiHmi 6erre Kepcerinei.

ddebuemmep Mmizimi

Morinze oaibuerTepre ciaremesnep TiKKakIara ajblHaapl. MoTingeri oiebuerrep Tisimine ciaremesnep/in HOMEPJIeHY1 MOTiH e
KOJIJJAHBLIIY bIHA KATBICTBI »KYPri3isige: MoTiHIe Ke3/leCKeH o1ebueTKe asrakpl ciareme [1] apKbuibl, exinimi cirreme [2] apKbLib!
T.C.C. XKYprisinezui.

Kiranka >kacajaTblH ciiTeMesepie KoJZaHbUIFaH GeTTTepi jge Kopcerinyi Kepek (Mmbicassl, [1, 45 Ger|). 2Kapusnanbaran
enbekTepre cinremesnep kacanmaiigapl. COHBIMEH KaTap, PeleH3UsiaH OTHENTIH GacbLIbIMIapra Ja cliareMesep rKacajMai bl
(onmebuerrep TiziMiH, oaebueTTep TIZIMIHIH AFBIIIBIHIIA d3ipJIey YIrijgepiH ToMeHAeri MaKaaHbl POCIMJey YIIrICIHEH KapaHb3).

MaxkaJsia COHBIHIAFBI debuerTep TiziMiHeH Keitin 6ubauo2paPuanbiy, Maaimemmep OpbIC XKOHE arbLIIbIH TitiHge (erep
Makaja Ka3ak TITiHJe »Ka3blica), Kasak *KoHe arbUIIbIH TidiHge (erep MakaJja OpBIC TiTiHJE *Ka3blIca), OPLIC YKOHE Ka3ak,
Tiniage (erep MakaJsia arbUIIBIH TLTIHIE XKa3buirad Gosica) 6epirtesi.

Asmopaap mypaasvt MaATMEM: ABTODPJBIH ATbI-?KOHI, FHIIBIMA aTarbl, KbI3METI, YKYMBIC OPHBI, >KYMBIC OPHBIHBIH, MEKEH-
2Kaibl, TeesdoH, e-mail — Ka3ak, OpPbIC XKOHE AFBLIIIBIH TLIIEPIHIE TOITHIPHLIAIbI.

6. Koirkazba MyKHAT TekcepiiireH 6oJiybl KaykeT. TeXHUKaJIbIK TajalTapra cail KeJIMereH KoJKaszbajap KaiiTa eHJeyre
Kafitapsutagsl. Kosmkas6banbln KalTapblIybl OHBIH 2KypHaJIga 6achlIyblHa XKibepityin 6inaipmeiisi.

7. Penaknusra TyckeH Makasa KaOblk (aHOHMMI) Tekcepyre »kibepineni. Bapublk perensusiiap aBropJapra »Kibepinesi.
ABTOD (pereHseHT MaKaJaHbl TY3eTyTe YChIHBIC GEepreH YKaraiia) Yl KyH apasibIFbIHA KaliTa Kapall, KOJKa30aHbIH TY3eTiIreH
HYCKACBIH peJlaKkIusira KaiTa *Kibepyi Kepek.

PerenzenT »KapaMcCbI3 Jlell TAHBIFAH MakKaJja KalTapa KapacThIPbLIMaiapl. MaKajaHbIH TY3€TiJIreH HYCKAaChbl MEH aBTOPJIBIH,
PeleH3eHTKeE »Kayabbl pelaKkIuara *Kibepiiei.

8. Tesiemakpbl. BacbuibiMPa pYKCAT eTLINeH MakKaJia aBTOPJIAPBIHA TOJIEM XKacay TypaJibl eckeprimeni. Tenem kememi 4500
Tenre — EYY kpi3merkepsiepi yirin »koHe 5500 TeHre 6acka yibIM KbI3METKepJIepiHe.

PexBusurnr:

1)PT'II IIXB "EBpasuiickuii HannonansHelilt yausepcurer umenn JI.H. Tymuresa MOH PK

AO "Bank llearpKpeaur"

BUK 6anka: KCIBKZKX

NUK: KZ978562203105747338

Ko6e 16

Kuu 859- 3a crarbio

2)PI'TI IIXB "Espasuiickuii Harmonanbublii yausepcurer umenn JI.H. I'ymunesa MOH PK AO "Bank RBK"
Buk 6anka: KINCKZKA
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E.B. Yrenos, A.B. KaskeeB, M.A. Azar

NUK: KZ498210439858161073

Ko6e 16

Kunu 859 - 3a crarsio

3)PT'II IIXB "Espasuiickuit Hargmonanbubiil yausepcurer umenn JI.H. I'ymunesa MOH PK AO "ForteBank"
BUK Banka: IRTYKZKA

NUK: KZ599650000040502847

Ko6e 16

Knn 859 - 3a crareio

4)PT'TI T1IXB "Espaswuiickuit narmonanbabiii yausepcurer umenu JI.H. T'ymunesa MOH PK AO "Haponuwiit Bank Kaszaxcran"
BUK Banka: HSBKKZKX

NUK: KZ946010111000382181

Ko6e 16

Kun 859.

"3a nybaukamnuio B Becrauke EHY ®UO asropa"

117



Provision on articles submitted to the journal "Bulletin of L.N. Gumilyov Eurasian National University.
Technical Science and Technology series"

1. Purpose of the journal. Publication of carefully selected original scientific works devoted to scientific issues in all areas
of engineering and technology: construction, architecture, geotechnics, geosynthesis, transport, engineering, energy, certification
and standardization, computer technology.

2. An author who wishes to publish an article in a journal must submit the article in hard copy (printed version) in one copy,
signed by the author to the scientific publication office (at the address: 010008, Republic of Kazakhstan, Nur-Sultan, Satpayev
St., 2. L.N. Gumilyov Eurasian National University, Main Building, room 402) and by e-mail vest techsci@enu.kz in Word,
PDF and Tex format. At the same time, the correspondence between Tex-version, Word-version, PDF-version and the hard
copy must be strictly maintained. And authors also need to provide the cover letter of the author(s).

Language of publications: Kazakh, Russian, English.

3. Submission of articles to the scientific publication office means the authors’ consent to the right of the
Publisher, L.N. Gumilyov Eurasian National University, to publish articles in the journal and the re-publication
of it in any foreign language. Submitting the text of the work for publication in the journal, the author
guarantees the correctness of all information about himself, the lack of plagiarism and other forms of improper
borrowing in the article, the proper formulation of all borrowings of text, tables, diagrams, illustrations.

4. The volume of the article should not exceed 18 pages (from 6 pages).

5. Structure of the article

IRSTI http://grnti.ru/

Initials and Surname of the author (s)

Full name of the organization, city, country (if the authors work in different organizations, you need to put the same
icon next to the name of the author and the corresponding organization)

Author’s e-mail (s)

Article title

Abstract (100-200 words, it should not contain a formula, the article title should not repeat in the content, it should not
contain bibliographic references, it should reflect the summary of the article, preserving the structure of the article - introduction/
problem statement/ goals/ history, research methods, results /discussion, conclusion).

Key words (6-8 words/word combination. Keywords should reflect the main content of the article, use terms from the article,
as well as terms that define the subject area and include other important concepts that make it easier and more convenient to
find the article using the information retrieval system).

The main text of the article should contain an introduction/ problem statement/ goals/ history, research methods,
results / discussion, conclusion. Tables, figures should be placed after the mention. Each illustration should be followed by an
inscription. Figures should be clear, clean, not scanned.

In the article, only those formulas are numbered, to which the text has references.

All abbreviations, with the exception of those known to be generally known, must be deciphered when first used in the
text.

Information on the financial support of the article is indicated on the first page in the form of a footnote.

References

In the text references are indicated in square brackets. References should be numbered strictly in the order of the mention
in the text. The first reference in the text to the literature should have the number [1], the second - [2], etc. The reference to
the book in the main text of the article should be accompanied by an indication of the pages used (for example, [1, 45 p.]).
References to unpublished works are not allowed.

Unreasonable references to unreviewed publications (examples of the description of the list of literature, descriptions of the
list of literature in English, see below in the sample of article design).

At the end of the article, after the list of references, it is necessary to indicate bibliographic data in Russian and English
(if the article is in Kazakh), in Kazakh and English (if the article is in Russian) and in Russian and Kazakh languages (if the
article is English language).

Information about authors: surname, name, patronymic, scientific degree, position, place of work, full work address,
telephone, e-mail - in Kazakh, Russian and English.

6. The article must be carefully verified. Articles that do not meet technical requirements will be returned for revision.
Returning for revision does not mean that the article has been accepted for publication.

7. Work with electronic proofreading. Articles received by the Department of Scientific Publications (editorial office)
are sent to anonymous review. All reviews of the article are sent to the author. The authors must send the proof of the article
within three days.

Articles that receive a negative review for a second review are not accepted. Corrected versions of articles and the author’s
response to the reviewer are sent to the editorial office. Articles that have positive reviews are submitted to the editorial boards
of the journal for discussion and approval for publication.

Periodicity of the journal: 4 times a year.

8. Payment. Authors who have received a positive conclusion for publication should make payment on the following
requisites (for ENU employees - 4,500 tenge, for outside organizations - 5,500 tenge):

PexBusutsr:

1)PI'II ITIXB "Espasuiickuii Hanponasnbublii yausepcurer umenu JI.H. I'ymunesa MOH PK

AO "Bank llenTp Kpeaur"

BUK 6anka: KCJBKZKX

NUK: KZ978562203105747338

Ko6e 16

Knu 859- 3a crareio

2)PI'II [IXB "Espasuiicknii nanmonanbubtii yausepcurer umenu JI.H. I'ymunesa MOH PK AO "Bank RBK"
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E.B. Yrenos, A.B. KaskeeB, M.A. Azar

Buk 6anka: KINCKZKA

NUK: KZ498210439858161073

Ko6e 16

Kma 859 - 3a crarbio

3)PT'II IIXB "Espaswuiickuii narmonanbubiii yausepcurer umenu JI.H. I'ymunesa MOH PK AO "ForteBank"
BUK Banka: IRTYKZKA

NUK: KZ599650000040502847

Ko6e 16

Kuu 859 - 3a crarsio

4)PT'II IIXB "EBpaswuiickuii Hannonanbueiil yausepcurer uMenn JI.H. Tymunesa MOH PK AO "Hapoaubiit Bank Kazaxcran"
BUK Banka: HSBKKZKX

NUK: KZ946010111000382181

Ko6e 16

Kun 859.

izt corpynuukos EHY - 4500 Tenre, juist cropoHHuX opranu3anumii - 5500 Tenre

"3a nybaukamnuio B Becrauke EHY ®UO asropa"
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JI.H. I'ymunaes arbiagarel EYY Xa6apuibicel - Bectuuk EHY um. JI.H. I'ymuiesa, 2019, 4(129)

ITosio>keHMEe O PYyKONNCSIX, IIPEACTABJIsIEMbIX B >KypHas «BectHuk EBpasuiickoro HanjMOHAJIBHOTO yHUBEPCUTETA
umenu JI.LH.I'ymumaeBa. Cepusi Texuuvdeckue HayKu U TE€XHOJIOTHU»

1. Ienp >xypuamna. Ilybaukanus TimaTesbHO OTOOPAHHBIX OPUIMHAJIBHBIX HAy4YHBIX pPaboT B 00JIACTH TEXHUKU
¥ TEXHOJIOTUI:  CTPOUTEJILCTBO, ApPXUTEKTYypa, IEOTEXHUKA, TIEOCHHTETHKA, TPAHCIOPT, MAaIIUHOCTPOEHUE, 3JHEPIreTHKA,
cepTudUKAIAA U CTAHJAPTU3AIUs], BEIYUCIUTEIbHAS TEXHIKA.

2. Asropy, KeJamlEeMy OIyOJUKOBATH CTAThIO B 2KypHaje HeOOXOJUMO IIPEJCTABUTH PYKOIWCh B TBEPJONA KOIUN
(pacnedaTaHHOM BapuaHTe) B OJHOM 3K3eMIUIApe, MOJIHCcaHHOM aBropoM B Otriesn HayuHbIx u3zanuii (mo aapecy: 010008,
Kazaxcran, r.Hyp-Cymran, yia. Carmaesa, 2, EBpaswuiickmit mammonanpubiii ynusepcurer uMm. JLH.I'ymummaesa, Ywuebno-
aMUHUCTPATUBHBI Kopiyc, kab. 402) u no e-mail vest techsci@enu.kz B dopmare Tex, PDF u Word. IIpu sTom moykHO GBITH
CTPOro BBLIEPXKAHO COOTBETCTBHE MexKIy Tex-daitmom, Word-daitnom, PDF-daitiom u TBepmoit konmeit. Taxzke aBropy(am)
HEOOXOIMMO IPEJOCTABUTH COIMPOBOAUTEIBHOE MUCHMO B PEIAKIIMIO YKYPHAJIA.

A3k myGaukanmuii: Ka3axCKuil, pyCCKuil, aHTVIMACKAMN.

3. OrnpassieHme crarell B peJaKIMI0 O3HAYaeT coIjlacue aBTOpoB Ha mnpaso Msnarensi, EBpasuiickoro
HanuoHaJibHOro yHuBepcurera umenu JI.H. I'ymuieBa, u3gaHusi crareili B >KypHaJjile U IIepen3JaHUs UX HA
Ja1060M MHOCTpaHHOM s3bIKe. IIpencraBisisi TekcT paboThl s nyGauKanuy B >KypHaJie, aBTOP rapaHTUpPYyeT
IPpaBUJIBHOCTh BCEX CBeAeHUil o cebe, OTCyTCTBUE IIJIaruaTta U APYyrux popM HEeNpaBOMEPHOI'O 3aMMCTBOBAHUS B
pykKomucH, Haajiexkainee ooOpMJIeHNE BCEX 3aMMCTBOBAHUN TEKCTa, TAGJINIL], CXeM, NJLJIIOCTPAIUi.

4. O6beM cTaTby He JOJKEH IpeBblaTh 18 crpanur (or 6 crpaHwm).

5. CxeMa mOCTPOEHUs CTaTbU

I'PHTH http://grnti.ru/

Hrnuyuaas, v Pamuauro aemopa(os)

IToaroe Haumenosarue opzaHu3auUY, 20p00, cmpara (ecian aBTOpbl paboTAaOT B Pa3HBIX OPraHU3aIMsIX, HEOOXOUMO
[IOCTaBUThH OJMHAKOBBIN 3HAYOK OKOJIO (baMHUJINU aBTOPA U COOTBETCTBYIOIEH OPraHU3aIN)

E-mail asropa(os)

Hassanue cmambvu

Annomayus (100-200 cioB; He JOJIZKHA COAEpPKATh (DOPMYJIbI, He JTOJIZKHA ITOBTOPSITh 110 COJIEPYKAHUIO HA3BAHUE CTATHU; He
JOJIZKHA COZIEPKaTh 6ubanorpaduyueckue CCbUIKY; JIOJXKHA OTPAXKaTh KPATKOE COJIEPYKAHUE CTATbU, COXPAHA CTPYKTYPY CTATbU
—BBeJleHHEe,/ TIOCTAHOBKa 33Ja4u,/ Ie/i,/ UCTOPHsI, METOAbI UCCJIEIOBAHUs, PE3yJIbTaThl/00CY XK IeHNE, 3aKIIIOYEHUE/ BBIBOJBI).

Karouesvie caosa (6-8 cnos/cnoBocoueranmii. KuiodeBble cI0Ba JOJXKHBI OTParKaThb OCHOBHOE COJIEPYKAHUE CTATHHU,
HCIIOJIb30BATH TEPMUHBI M3 TEKCTa CTATbU, & TAKXKe€ TEPMUHBI, OIPEIEJISIONNe IPEeIMETHYIO O0JIaCTh U BKJIIOYAIONINE IPyrue
BayKHbBIE TOHATHSA, MO3BOJILAIONIME OOJErYUTh M PACIIMPUTH BO3MOXKHOCTU HAXOXKJEHUSI CTATHU CPEJICTBAMHU MHMOPMAIMOHHO-
[IOUCKOBOM CHUCTEMBI).

OcHoeHoli merem cmambu AOJKEH COIEPKATh BBEJIeHNe, TIOCTAHOBKY 3a/1a41,/ 1€l UCTOPHUIO, METOZbI UCCIIE[OBAHNSI,
pe3yJIbTaThl/ 06Cy K I€HHE, 3aKIIOUeHNE / BEIBOIBI.

Tabauysbt, pucyHry HEOOXOIUMO pPacCIojaraTh IIOCIe YIOMUHaHMS. KarkI0il HIIIIOCTPAIUU TOJKHA CIeJ0BATh HAIIIUCh.
Pucysky nosKHBL OBITH YETKUMU, YHUCTHIMU, HECKAHINPOBAHHBIMU.

B crarbe mHymepyiorcs b Te DOPMYAbL, HA KOTOPHIE TIO TEKCTY €CTh CCHUIKU.

Bce abbpesuamypvt u COKpalleHNs, 3a HCKJIOUYEHHEM 3aBEIOMO OOLIEM3BECTHBIX, JOJIXKHBI OBITH pacHIn(pOBaHbI IpU
IIEPBOM yIIOTPEOJIEHUH B TEKCTE.

Ceezienusi o purarcosot noddepatckre paboThl YKa3bIBAIOTCA HA MEPBOM CTPAHUIE B BUIE CHOCKH.

Cnucox aumepamypovt

B Tekcre cchlikH 0603HAYAIOTCS B KBAAPATHBIX CKOOKax. CCBUIKHM JOJIKHBI OBITH IIPOHYMEPOBAaHBLI CTPOrO IO IMOPSIKY
YIOMHMHAHUS B TEKCTe. llepBasi CChUIKA B TEKCTE Ha JIUTEPATypPy JOJKHA uMeTh Homep 1], Bropas - [2] u T.1. Ccblika Ha KHUTY
B OCHOBHOM TEKCT€ CTATBH JIOJI?)KHA COIIPOBOXKJIATHCS yKA3aHUEM HCIIOJIb30BAaHHBIX cTpanul] (Hampuwmep, [1, 45 crp.]). Ccbuikn
Ha HeOoIlyOJIMKOBaHHBbIE PAbOTHI HE JIONMyCKaloTcs. HerkesaTeqbHbl CCHUIKM Ha HEPENEH3UPyeMble U3aHus (IPUMEPHI OIHCAHWUS
CIHCKA JINTEPATYPbI, ONUCAHUS CIIMCKA JIATEPATyPbl Ha aHIVIMACKOM s3bIKE CM. HUKe B 00pasiie 0pOpMJIEHHsT CTaTbN).

B komrie crarsu, mocie cnucka nTepaTypsl, HEOOXOAUMO yKa3aTh bubauozpapureckue daHHble Ha DyCCKOM U AHTVIMHCKOM
a3blkax (ecam craTbs opOPMIIEHA Ha Ka3aXCKOM sA3bIKe), Ha Ka3aXCKOM M AHIVIMHCKOM sI3bIKax (ecyu crarbs odopMiieHa Ha
PYCCKOM sI3BIKE) M Ha PYCCKOM U Ka3aXCKOM s3bIKaX (ecyim cTaTbs 0pOpMIICHA HA AHIIMACKOM S3BIKE).

Ceederus 06 aemopax: damuaus, UMs, OTIECTBO, HAYIHAs CTENEH, IOJKHOCTb, MECTO PabOTHI, ITOJIHBIA CIIyKEOHBII
aznpec, TesedoH, e-mail — Ha Ka3aXCKOM, PyCCKOM U QHIVIHICKOM S3bIKaX.

6. Pykomnuch noykHa ObITH TIHATEJIBHO BbIBEpeHA. PyKomucu, He COOTBETCTBYIONIUME TEXHUYECKUM TPEeOOBAHUAM, OYIyT
BO3BpaIleHbl Ha J0paboTKy. BosBparnenue Ha qopaboTKy He O3HATAET, ITO PYKOIUCH IPUHATA K OILyOJIHMKOBAHIIO.

7. Pa6Gora ¢ 3/1eKTPOHHOM KOppekTypoii. Crarbu, nocrynusiime B OT/es HayIHbIX U3AaHU (peJaKIus), OTIPaBIISIOTCS
Ha AHOHHMHOE DpELEH3MPOBaHHE. DBce peleH3uum IO CTaTbsM OTIPABJISIOTCS aBTOPYy. ABTOpaM B TeUeHHE Tpex IJHel
HEOOXOIMMO OTIIPABUTH KOPPEKTYPY crarbu. CTaTbH, MOJIYYHUBIINE OTPHUIATE]LHYIO PEIEH3UI0, K MOBTOPHOMY PaCCMOTPEHHIO
He NPpUHUMAIOTCH. VcrnpaBiieHHbIE BADHAHTEI CTATE! U OTBET aBTOPA PELEH3EHTY IPUCHIIAIOTCA B pegaknuio. Crarbu, nMeronue
[IOJIO’KUTEJIbHBIE PEIEH3HUH, IIPEICTABIISIIOTCS PEIKOJIJIETHH YKy PHAJIA i1 OOCYXKIEHUSI Y YTBEPXKACHUS JJIsl IIyOIUKAIUU.

IlepuoguyHoOCTb >KypHaJia: 4 pa3a B rof.

8. Ormurara. ABTropaM, IOJIYYHBIIUM OJIOXKUTEILHOE 3aKIIOYEHUE K OIyOINKOBAHUIO, HEOOXOAMMO IPOU3BECTH OIIATY IO
cnemyromuM peksusutaM (s corpyaaunkos EHY — 4500 Tenre, mis croponanx opranusanuii — 5500 Tenre).

PexBusursr:

1)PI'II ITIXB "Espasuiickuii Harnmonasnbublii yausepcurer umenu JI.H. I'ymunesa MOH PK

AO "Bank lentpKpeaut"

BUK 6aunka: KCJIBKZKX

NNK: KZ978562203105747338

Kb6e 16

Kmu 859- 3a crarsio

2)PI'II [IXB "Espasuiicknii nanmonansubiii yausepcurer umenu JI.H. I'ymunesa MOH PK AO "Bank RBK"
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E.B. Yrenos, A.B. KaskeeB, M.A. Azar

Buk 6anka: KINCKZKA

NUK: KZ498210439858161073

Ko6e 16

Knn 859 - 3a crareio

3)PT'II IIXB "Espaswuiickuii narmonanbubiii yausepcurer umenu JI.H. I'ymunesa MOH PK AO "ForteBank"
BUK Banka: IRTYKZKA

NUK: KZ599650000040502847

Ko6e 16

Kuu 859 - 3a crarsio

4)PT'II IIXB "EBpaswuiickuii Hannonanbueiil yausepcurer uMenn JI.H. Tymunesa MOH PK AO "Hapoaubiit Bank Kazaxcran"
BUK Banka: HSBKKZKX

NUK: KZ946010111000382181

Ko6e 16

Kun 859.

"3a ny6nukanuo B Becruuke EHY ®UO asropa
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JI.H. I'ymunaes arbiagarel EYY Xa6apuibicel - Bectuuk EHY um. JI.H. I'ymuiesa, 2019, 4(129)

MakaJjiaHbI paciMaey YJrici
MPHTMN 27.25.19
A K. XKy6ansimesa ', H. Temupranues?, A.B. Yrecos?

L Mnemumym meopemuneckoti mamemamury u naywmiolx svvucienuti Bepasutickozo
HAYUOHAABHO20 YHusepcumema umenu JI.H. lymunesa, Hyp-Cyaman, Kasaxcman
2 Axmiobuncrkut pezuonasviod 2ocydapemeennuiti ynusepcumem umenu K. Xybanosa,
Axmobe, Kazaxcman
(Email:azaulezh@mail.ru, ntmathl0@mail.ru,adilzhan_ 71@mail.ru)

Yucnaennoe nuddepennmmpoBanne pyHKii B KoHTeKcTe KoMnbioTepHOTO
(BBIYHMCIUTEIHHOTO) HOIIEPEYHUKA

AwnHortarus: B pamrax KOMIOBIOTEPDHOrO (BBIYHCIUTEIHHOTO) MOIMEPEYHUKA — [TOJHOCTHIO
pereHa  3ajada  IpUOIMKEeHHOro audepeHnnpoBannd (QyHKIWA, TPUHAJIEKAINX KJIaccaM
CobosieBa 110 HeTOYHOH uHMOPMAIMH, IOJYYEHHOW OT IPOU3BOJBHOIO KOHEYHOI'O MHOXKECTBA
TpuronoMerpudecknx Koabdunuentos Pypoe-Jlebera muddepeniupyemoit dyuxmun... [100-200
cJ1oB|.

KuaroyeBbie cJjoBa mnpubiamkernHoe aud@depeHIInpoBaHe, BOCCTAHOBIEHHE II0 HETOTHOMN
nadopManum, npejeabHasi IOMPEIHOCTb, KOMIIBIOTEPHBIH (BBIYUCINTENbHBIH) nonepedHuK. [6-8
CJIOB/ cJl0BOCOUETAHUI|.

BBenenne

TekcT BBEIEHUS. ..
ABropam He cieyeT HCHOIB30BaTh HecTaHnapTHble makerol LaTeX (ucmosbsyiite mx snmmb B
cirydae Kpaitaeil HeoOXOIMOCTH )

3aroJioBOK CeKIuu

1.1 3aroyioBOK IoJaCceKnuu
Okpy2xeHus.

Teopema 1. ...

Jlemma 1. ...

Ilpenmoxxkenne 1. ...

Omnpegenenne 1. ...

CaencrBue 1. ...

3ameuanmue 1. ...

Teopema 2 (Temupramues H. [2]). Texcm meopemot.
Hoxazartenbctso. Tekcr moxkazarenbCcTsa.

2. ®opmysibl, TAGJIUIBI, PUCYHKH

6N(5N§DN)Y = 5N(€N;T; F; DN)Y = (l(N);I]l\,f)EDN 5]\/ (6]\]; (Z(N)’ @N))y’ (1)
e On (en; (I, on))y = on(en; T F; (1Y), on))y =
= s 17O = (10 () 00 () 00|
feEF Y
MVT) <1(r=1,...,N)

Tabsurbl, pUCYHKH HEOOXOJIMMO pACIoJaraTh mocjie ynomuHanus. C KaxKJi0# WLTIOCTpanueil JoiKHa
cJIeJ0OBaTh HAJIINCD.
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Tasnmuna 1 — Hazsanme tabinibr

IIpocTrie He npoctrie
2,3,5,7,11, 13,17, 19, 23,29 | 4, 6, 8, 9, 10, 12, 14

Pucvhok 2 — HazBanue pucynka

3. Ccbuiku u 6ubauorpadmust

JJ1st CCBUTOK HAa yTBepzKeHusi, GOPMYJIbI U T. II. MOXKHO HCIIOJIb30BaTh MeTku. Hampumep, Teopema 2,
Dopmyia (1)

s pykosojicrBa o IMTEX u B KagecTBe mpuMepa ohOpMIIEHHST CChLIOK, CM., Hartpumep, JIpBosckuii C.M.
Habop u Bepcrka B makere WTEX. Mocksa: Kocmocurdopm, 1994.

Crucok juTepaTypbl 0QOPMIIAETCS CJIEYIONNM 00PA30M.

Crucok jaureparyphbl

1 Jlokymuesckuit O.M., I'aspukos M.B. Hauasna uncimennoro anamuza. —M.: TOO "dAryc", 1995. —581 c. - kHUra
Temupramues H. KoMubioTepHbiil (BBIYUCIUTEIBHDIH) MONEPEYHUK KAK CHHTE3 M3BECTHOIO M HOBOTO B UMCJIEHHOM
anasmze // Becrauk Epasuiickoro HanmonasbHoro yausepcurera nMmenu JI.H. T'ymunesa —2014. —T.4. Ne101. —C.
16-33. doi: ... (upu HaNMUUM) - CTATHS

3 ZKyb6aubimesa A.2K., A6ukenosa II1. O nHopmax npousBogHbIX DYHKIU C HyJIeBBIMYI 3HAYEHUSIMHU 3aJAaHHOTO HAOOPa
JIMHEHHBIX (DYHKIMOHAJIOB U UX IPUMEHEHHs K IIONEPEYHUKOBBLIM 3a1adaM // DOyHKIHOHAJBHBIE IIPOCTPAHCTBA
u Teopusi npubsmKkenus Gynrnumit: Tesucsr gokmamoB MexayHapomHoit KoHpepeHIun, mocBsimennoi 110-meTuro
co muga poxjaenus akagemuka C.M.Hukosbckoro, Mocksa, Poccus, 2015. — Mocksa, 2015. —C.141-142. - Tpyabt
KOH@epeHIit

4 KypmykoB A.A. AHIrMONPOTEKTOPHAS W TUIIOJUIUIEMUYECKas aKTUBHOCTL JieyKomuauna. —Ajmars:: Bacray, 2007.
—C. 3-5 - raserHble cTAaTHU

5 Keipos B.A., Muxaitimdenko I'I. AnasmTudeckuii MeTOI BIIOYKEHUs] CUMIIJIEKTHYECKOi reomerpun // Cubupckue
9JIEKTPOHHBIE MaTemaTwdeckue mspecrust —2017. —T.14. —C.657-672. doi: 10.17377/semi.2017.14.057. — URL:
http://semr.math.nsc.ru/v14/p657-672.pdf. (nara obpamenus: 08.01.2017). - 3JIEKTPOHHBIN >KYyPHAJ

A K. XKy6auprmesa ' , H. Temipranues ! , A.B. Yrecos ?

1 JI.H.Dymunes amvindaes. Eypasus yammork yHU6epCUmemingt, meopuibiy MAMeMGTMUKG HCOHE 2olAbLMU ECeneyiep
uncmumymaot, Hyp-Cyaman, Kasaxeman
2 K. >Ky6anos amomdaes. Axmebe onipaix memaexemmir yrusepcumemi, Axmobe, Kasaxcmar

Komnsbiorepaik (ecenreyim) guamerp MoHMOTIHIHAE DyHKUImMaANapasl caHabIK, auddepeHnuanaay

Annoranusa: Komnbooreprik (ecenreyim) muamerp monmoTiHiHge COGOJIEB KIIACBIHIA YKATATHIH (DYHKIUSIADBI OJIaP/IbIH,
TpuronoMerpusiyiblk, Pypbe-Jleber koadbdurmeHTTEPiHIH aKbIPJIbl >KUBIHBIHAH aJIbIHFAH J19J1 €MeC aKIapaT OOMBIHIIA XKYBIKTAy
ecebi TosbrrbiMen mmenriai [100-200 cesnep.

Tyiiin ce3pep: xybikran nuddepeHnuanay, JoJ eMec aknapar OOMbIHIIA KYBIKTay, IIEKTIK KaTesaik, KoMmnbiorepiik
(ecenrreyim) nuamerp [6-8 co3/ces Tipkectepi|.

A.Zh.Zhubanysheva ! , N. Temirgaliyev !, A.B. Utesov 2

L Institute of theoretical mathematics and scientific computations of L.N. Gumilyov Eurasian National University,
Nur-Sultan, Kazakhstan
2 K.Zhubanov Aktobe Regional State University, Aktobe, Kazakhstan

Numerical differentiation of functions in the context of Computational (numerical) diameter

Abstract: The computational (numerical) diameter is used to completely solve the problem of approximate differentiation
of a function given inexact information in the form of an arbitrary finite set of trigonometric Fourier coefficients. [100-200 words|

Keywords: approximate differentiation, recovery from inexact information, limiting error, computational (numerical) di-
ameter, massive limiting error. [6-8 words/word combinations|
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