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Innovative method of development of building products by using of 3D printer

Abstract: The article is devoted to the importance of applied practice in the field of building
materials, products and structures. The article gives definitions of the concepts such as "solution",
"3D printer", "extrusion technology". The advantages of an innovative development method based
on the use of 3D printer and its capabilities are determined. The content of the experimental studies
and the results obtained are described in detail. The ways of using the fillers of river sand for working
with a 3D printer are determined.

Based on the definition and classification of the optimal composition of the building solution, its
mobility is also provided. The 3D printer uses extrusion technology, and every new layer of building
material made by extrusion to the previous layer, and increases its efficiency and productivity.

Keywords: 3D printer, innovative method, extrusion technology, building mixture, mixture
composition, fibrefiber.

DOI: https://doi.org/10.32523/2616-7263-2018-125-4-29-36

A mortar is a material that is converted into an artificial stone after mixing sand and water in
the required amount of binder. The composition of mortars include additives that improve their
properties. Building solutions are grouped according to density, binders and the place of application.
The type of binder is prescribed in accordance with the use of mortar in a dry or wet place. In some
cases, due to technical or economic necessity, lime or clay is added to the cement.

One of the methods of preparation of building solutions is preparation as a solution mixture with
mobility which is ready to-use, and the second-in the form of dry mixture, that is, anhydrous binder
and a mixture of fine aggregate. Before submission of the last type of solution at the beginning of
construction, water is added and mixed again.

The purpose of the application of the mortar in line with the brand strength and properties of
the raw materials, designed the name and the mobility solution, including the nominal composition
of the solution, the selected one batch of sand mortar in 1 m3.

Testing of building solutions is carried out according to GOST 5802-86 ".
Experimental mixing of the solution mixture was tested and tested to determine its mobility, and

control samples.
Standard methods were used to study the properties of concrete mixtures with the addition

of superplasticizers. The mobility of the cement mixture in the presence of superprecipitation is
performed through a small cone in accordance with the method RICRC A. A. Gvozdeva [9]. This
method involves measuring the diameter of the distribution of the cement mixture under the influence
of gravity.

An innovative method is the use of 3D printer in the production of structures of buildings and
structures. This installation allows to optimize the construction time, to prevent errors as much
as possible, to automate manual work and to reduce the number of workers, to reduce the risk of
injuries at the enterprises and to protect the environment from construction waste.

When working with the device a 3D printer uses an extrusion (formation) technology, i.e. apa-
chetivity new layer above the printed layer. However, in this technology, the product or printed
structure will not be smooth, but for the construction industry it is not very important, since
concrete is convenient for processing after freezing.

The advantages of the development of an innovative method-allows to print hollow panels with
different complexity in production. In addition, the 3D printer device allows you to get unique
concrete objects without the use of templates or shapes and, most importantly, it significantly
reduces the cost of human labor, and accelerates the time of delivery of the object.
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The process involves - the creation of structural components by the way of compressing the
concrete from the particular nozzle (Fig. 1).
The sequence of operation of 3D printer

Figure 1 – a) scheme b) 3D model C) Printed copy printed with a 3D printer device.

Preparations for the printing of the 2D model of the printing products in the program, marking
the starting point coordinates X:Y:Z. Press the Start button press (Fig. 2).

Figure 2 – Printing process with 3D printer device.
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The order of performance of works is carried out as follows:
1. General Provisions determination of the optimal composition of the mortar;
2. Determination of the required mobility of the solution;
3. Production of control samples;
4. Printing with a printing device;
5. Getting the finished products;
Experimental studies were carried at the research and production center "ENU Lab"of L. N. Gu-

milyov Eurasian National University, as well as at the laboratory workshop No. 3 of the Department
of "BI-Lab" construction company LLP "BI-Holding".

The optimal composition of the mortar is obtained by the ratio of 1: 3. The ready-made template
scheme in the 3D printer program archive the chair is selected.
Filler
When working with the printer, we used river sand filler. River sand is sand obtained from the

river bed, characterized by a high level of purification and the absence of external penetrations, clay
impurities and debris. At the initial stage the sand was strainув through a sieve diameter of 2.5
mm, the remains were divided into separate and waste lattice of the required diameter (Fig. 3).

Figure 3 – River sand. a-river sand passing through a sieve; b-river sand passing through a sieve.

Binding agent
Сement PC 400 D20 was used as a binder.
This brand of cement contains active mineral additives. It is for this reason that this type PC

400-D20 cement are put in special bags and large bags in the package and is used in low-layer
construction and repair works (table.1).

Table 1 – The technical characteristics of cement PC 400 D20

Name Portland cement with addi-
tives

Grade of compressive strength after
28 days

400

Solidification rate Normal solidification
Clinker content rate Abnormal
Regulatory document GOST 10178-85
The type and amount of mineral
mixture

20% active mineral supple-
ments

Compressive strength in 3 days Not normalized
Compressive strength in 28 days 39,2
Start of solidification (min) 45
28-day bending strength 5,4

Superplasticizer-MasterGlenium
The MasterGlenium product line, represented by BASF Master Builders Solutions, is a new

generation of plasticizing mixtures based on special polycarboxylate esters
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MasterGlenium in the production of ready-mix concrete provides: the ability to supply concrete
with high performance at any time of the year to construction sites; production of concrete with
a low water-cement ratio without loss of performance; uniform material for the production of con-
crete mixes; a simpler procedure for laying concrete and a quicker set of strength; improving the
appearance of concrete surfaces; obtaining high quality concrete having a long service life. Water

Water used for curing the concrete mixture and watering the concrete should not contain harmful
impurities which excludes the installation and fastening of the binder. The need for water is the
most important technological characteristic of the unit.

Total grains absorb water and water is absorbed to the surface, so to ensure the necessary operation
of the concrete mix, it is necessary to adjust the amount of mixing water taking into account the
"moisture" of the unit.
Polypropylene fiber
Polypropylene is used as a synthetic fiber, and often as a dispersion-reinforcement component of

concrete; it is deformed with a low value of the modulus of elasticity. For this reason, polypropylene
fibers are not effective load reinforcement in concrete and are used as an additional structural
reinforcement element (for installation purposes-prevention of damage during transportation and
installation of products, as well as increase fragility and wear resistance).

After determining the composition of the mixture, the mobility of the mixture was tested. To
work with the printer, the mobility of the mixture should be no more than M4. That is, when each
layer is printed, the mortar must withstand its weight. For this purpose, mobility was checked in the
laboratories of laboratory work of the Eurasian National University with the help of the necessary
equipment (shown in Fig.4).

Figure 4 – Sample preperation

Mixing process is involved after production of necessary raw materials. Firstly, mixing the dry
components and adding water to it, we got a mixture of the desired properties. The timing of the
receipt of the finished mixture through the device technical viscosimeter depending on the time when
receiving a load from its own weight is identified(Fig. 5).

The mass of the solution in the volume of 3 litres are poured within 6 minutes. This indicator is
the best indicator for the 3D printer device.

There should be 20 layer hight of mortar mix. Raw material consumption required for printing
20 layers is given as follows:

Cement-21 kg
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Figure 5 – Determination of the mobility of the sample

River sand-63 kg
Water-17 l
Superplasticizer (0,21 kg
Polypropylene fibers-1.1 kg
Glue-0.25 kg (to prevent the concentration of polypropylene fibers in one place)
After preparing the materials required for printing by the 3D printer device (shown in Fig.6), All

the components are mixed, the solution is printed out by the device (figures 7-8).

Figure 6 – The process of preparation of the solution

a-river sand with a sieve fraction of 2.5 mm; b - grade cement binder PC-400 D-20; C-BASF
mixture; c-mixing of dry components with a concrete mixer; d-preparation of the finished solution
with the addition of water; e) loading the solution into the printing device

After obtaining the shape of its strength, cutting work and leveling and filling the inner cavity
with a concrete mixture were carried out (Fig.9-10).
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Figure 7 – Printing process with 3D printer device

Figure 8 – Ready chair template

Figure 9 – The process of manufacturing the product

a-the double vision of the product; b-cutting of reinforcement mesh in size; cutting of reinforce-
ment; – reinforcement of the product (installation of the reinforcement mesh) ; d-installation of
rebar; e-concreting;

Methods of using fibre are very simple, since its use as a reinforcing material (instead of expensive
metal gratings) is considered to be very effective.

In its work, the 3D printer uses extrusion technology, where each layer of new building material is
issued by extrusion method on the front floor of the printer. This installation allows to optimize the
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Figure 10 – Finished product

construction time, to prevent errors as much as possible, to automate manual work, to reduce the
number of workers, to reduce the risk of injuries at the enterprises and to protect the environment
from construction waste. In this case, there is no need to talk about high resolution printing, which
is not very important for construction, since concrete is convenient for processing after solidification.
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Құрылыстық бұйымдарды 3D принтердi қолдану негiзiнде әзiрлеудiң инновациялық әдiсi

Аннотация: Мақала құрылыс материалдары, бұйымдары және құралымдарын өндiру саласындағы маңызды
қолданбалы тәжiрибеге бағытталған маңызды мәселеге арналған. Мақалада «құрылыс ерiтiндiсi», «3D принтер»,
«экструзиялық (қабаттық) технология» ұғымдарының анықтамалары берiлген. Құрылыстық бұйымдарды 3D принтердi
қолдану негiзiнде әзiрлеудiң инновациялық әдiсiнiң артықшылықтары және 3D принтер құрылғысының мүмкiндiктерi
анықталған. Эксперименттiк зерттеулердiң мазмұны мен алынған нәтижелер толық сипатталған. 3D принтермен жұмыс
жасау барысында өзен құмын толтырғыш негiзiнде пайдалану жолдары анықталған.

Құрылыс ерiтiндiсiнiң оңтайлы құрамын белгiлеу мен топтастырудың негiзiнде оның жылжымалылығы мен
көрсетiлген. 3D принтер өз жұмысында экструзия технологиясы қолданылған, сонымен қатар әрбiр жаңа құрылыс
материалының қабаты алдыңғы қабаттағы принтерден экструзиялық тәсiлмен басылып шығарылғандықтан, оның
тиiмдiлiгi мен өнiмдiлiгiн арттырады.

Түйiн сөздер: 3D принтер, инновациялық әдiс, экструзиялық технология, құрылыс қоспасы, қоспа құрамы,
фиброталшық.
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Инновационный метод разработки строительных изделий с применением 3D-принтера

Аннотация: Статья посвящена вопросу о важности прикладной практики в области строительных материалов,
изделий и конструкций. В статье даются определения понятий «раствор», «3D-принтер», «технология экструзии».
Определены преимущества инновационного способа разработки на основе использования 3D-принтера и его
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возможностей. Подробно описано содержание экспериментальных исследований и полученных результатов. Определены
пути использования наполнителей речного песка для работы с 3D-принтером.

На основе определения и классификации оптимального состава строительного решения показана его подвижность.
3D-принтер использует технологию экструзии, каждый новый слой строительного материала выдавливается методом
экструзии на предыдущий слой, что повышает его эффективность и производительность.

Ключевые слова: 3D-принтер, инновационный метод, технология экструзии, строительный раствор, состав

раствора, фиброволокно.
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тiлiнде (егер мақала ағылшын тiлiнде жазылған болса) берiледi.

Авторлар туралы мәлiмет: автордың аты-жөнi, ғылыми атағы, қызметi, жұмыс орны, жұмыс орнының мекен-
жайы, теелфон, e-mail – қазақ, орыс және ағылшын тiлдерiнде толтырылады.

6. Қолжазба мұқият тексерiлген болуы қажет. Техникалық талаптарға сай келмеген қолжазбалар қайта өңдеуге
қайтарылады. Қолжазбаның қайтарылуы оның журналда басылуына жiберiлуiн бiлдiрмейдi.

7. Редакцияға түскен мақала жабық (анонимдi) тексеруге жiберiледi. Барлық рецензиялар авторларға жiберiледi.
Автор (рецензент мақаланы түзетуге ұсыныс берген жағдайда) үш күн аралығында қайта қарап, қолжазбаның түзетiлген
нұсқасын редакцияға қайта жiберуi керек.

Рецензент жарамсыз деп таныған мақала қайтара қарастырылмайды. Мақаланың түзетiлген нұсқасы мен автордың
рецензентке жауабы редакцияға жiберiледi.

8. Төлемақы. Басылымға рұқсат етiлген мақала авторларына төлем жасау туралы ескертiледi. Төлем көлемi 2018
жылы 4500 тенге – ЕҰУ қызметкерлерi үшiн және 5500 тенге басқа ұйым қызметкерлерiне.
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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, Astana, Satpayev St.,
2. L.N. Gumilyov Eurasian National University, Main Building, room 408) 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):
1) РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК
АО "Банк ЦентрКредит"
БИК Банка: KCJBKZKX
ИИК: KZ978562203105747338 (KZT)
Кнп 861
Кбе 16
"За публикацию в Вестник ЕНУ ФИО автора"
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Положение о рукописях, представляемых в журнал «Вестник Евразийского национального университета
имени Л.Н.Гумилева. Серия Технические науки и технологии»

1. Цель журнала. Публикация тщательно отобранных оригинальных научных работ в области техники
и технологий: строительство, архитектура, геотехника, геосинтетика, транспорт, машиностроение, энергетика,
сертификация и стандартизация, вычислительная техника.

2. Автору, желающему опубликовать статью в журнале необходимо представить рукопись в твердой копии
(распечатанном варианте) в одном экземпляре, подписанном автором в Отдел научных изданий (по адресу: 010008,
Казахстан, г.Астана, ул. Сатпаева, 2, Евразийский национальный университет им. Л.Н.Гумилева, Учебно-
административный корпус, каб. 408) и по e-mail vest_techsci@enu.kz в формате Tex, PDF и Word. При этом должно быть
строго выдержано соответствие между Тex-файлом, Word-файлом, PDF-файлом и твердой копией. Также автору(ам)
необходимо предоставить сопроводительное письмо в редакцию журнала.

Язык публикаций: казахский, русский, английский.
3. Отправление статей в редакцию означает согласие авторов на право Издателя, Евразийского

национального университета имени Л.Н. Гумилева, издания статей в журнале и переиздания их на
любом иностранном языке. Представляя текст работы для публикации в журнале, автор гарантирует
правильность всех сведений о себе, отсутствие плагиата и других форм неправомерного заимствования в
рукописи, надлежащее оформление всех заимствований текста, таблиц, схем, иллюстраций.

4. Объем статьи не должен превышать 18 страниц (от 6 страниц).
5. Схема построения статьи
ГРНТИ http://grnti.ru/
Инициалы и Фамилию автора(ов)
Полное наименование организации, город, страна (если авторы работают в разных организациях, необходимо

поставить одинаковый значок около фамилии автора и соответствующей организации)
Е-mail автора(ов)
Название статьи
Аннотация (100-200 слов; не должна содержать формулы, не должна повторять по содержанию название статьи; не

должна содержать библиографические ссылки; должна отражать краткое содержание статьи, сохраняя структуру статьи
–введение/ постановка задачи/ цели/ история, методы исследования, результаты/обсуждение, заключение/выводы).

Ключевые слова (6-8 слов/словосочетаний. Ключевые слова должны отражать основное содержание статьи,
использовать термины из текста статьи, а также термины, определяющие предметную область и включающие другие
важные понятия, позволяющие облегчить и расширить возможности нахождения статьи средствами информационно-
поисковой системы).

Основной текст статьи должен содержать введение/ постановку задачи/ цели/ историю, методы исследования,
результаты/обсуждение, заключение/выводы.

Таблицы, рисунки необходимо располагать после упоминания. Каждой иллюстрации должна следовать надпись.
Рисунки должны быть четкими, чистыми, несканированными.

В статье нумеруются лишь те формулы , на которые по тексту есть ссылки.
Все аббревиатуры и сокращения, за исключением заведомо общеизвестных, должны быть расшифрованы при

первом употреблении в тексте.
Сведения о финансовой поддержке работы указываются на первой странице в виде сноски.
Список литературы
В тексте ссылки обозначаются в квадратных скобках. Ссылки должны быть пронумерованы строго по порядку

упоминания в тексте. Первая ссылка в тексте на литературу должна иметь номер [1], вторая - [2] и т.д. Ссылка на книгу
в основном тексте статьи должна сопровождаться указанием использованных страниц (например, [1, 45 стр.]). Ссылки
на неопубликованные работы не допускаются. Нежелательны ссылки на нерецензируемые издания (примеры описания
списка литературы, описания списка литературы на английском языке см. ниже в образце оформления статьи).

В конце статьи, после списка литературы, необходимо указать библиографические данные на русском и английском
языках (если статья оформлена на казахском языке), на казахском и английском языках (если статья оформлена на
русском языке) и на русском и казахском языках (если статья оформлена на английском языке).

Сведения об авторах: фамилия, имя, отчество, научная степен, должность, место работы, полный служебный
адрес, телефон, e-mail – на казахском, русском и английском языках.

6. Рукопись должна быть тщательно выверена. Рукописи, не соответствующие техническим требованиям, будут
возвращены на доработку. Возвращение на доработку не означает, что рукопись принята к опубликованию.

7. Работа с электронной корректурой. Статьи, поступившие в Отдел научных изданий (редакция), отправляются
на анонимное рецензирование. Все рецензии по статьям отправляются автору. Авторам в течение трех дней
необходимо отправить корректуру статьи. Статьи, получившие отрицательную рецензию, к повторному рассмотрению
не принимаются. Исправленные варианты статей и ответ автора рецензенту присылаются в редакцию. Статьи, имеющие
положительные рецензии, представляются редколлегии журнала для обсуждения и утверждения для публикации.

Периодичность журнала: 4 раза в год.
8. Оплата. Авторам, получившим положительное заключение к опубликованию, необходимо произвести оплату по

следующим реквизитам (для сотрудников ЕНУ – 4500 тенге, для сторонних организаций – 5500 тенге).
Реквизиты:
1) РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК
АО "Банк ЦентрКредит"
БИК Банка: KCJBKZKX
ИИК: KZ978562203105747338 (KZT)
Кнп 861
Кбе 16
"За публикацию в Вестник ЕНУ ФИО автора"
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Мақаланы рәсiмдеу үлгiсi
МРНТИ 27.25.19

А.Ж. Жубанышева 1 , Н. Темиргалиев 2 , А.Б. Утесов 3

1 Институт теоретической математики и научных вычислений Евразийского
национального университета имени Л.Н.Гумилева, Астана, Казахстан

2 Актюбинский региональный государственный университет имени К. Жубанова,
Актобе, Казахстан

(Email:axaulezh@mail.ru, ntmath10@mail.ru,adilzhan_71@mail.ru)
Численное дифференцирование функций в контексте Компьютерного

(вычислительного) поперечника
Аннотация: В рамках компьютерного (вычислительного) поперечника полностью
решена задача приближенного дифференцирования функций, принадлежащих классам
Соболева по неточной информации, полученной от произвольного конечного множества
тригонометрических коэффициентов Фурье-Лебега дифференцируемой функции... [100-200
слов].
Ключевые слова приближенное дифференцирование, восстановление по неточной

информации, предельная погрешность, компьютерный (вычислительный) поперечник. [6-8
слов/словосочетаний].

Введение

Текст введения...
Авторам не следует использовать нестандартные пакеты LaTeX (используйте их лишь в

случае крайней необходимости)

Заголовок секции

1.1 Заголовок подсекции
Окружения.

Теорема 1. ...

Лемма 1. ...

Предложение 1. ...

Определение 1. ...

Следствие 1. ...

Замечание 1. ...

Теорема 2 (Темиргалиев Н. [2]). Текст теоремы.

Д о к а з а т е л ь с т в о. Текст доказательства.

2. Формулы, таблицы, рисунки

δN (εN ;DN )Y ≡ δN (εN ;T ;F ;DN )Y ≡ inf
(l(N),ϕN)∈DN

δN

(
εN ;

(
l(N), ϕN

))
Y
, (1.1)

где δN
(
εN ;

(
l(N), ϕN

))
Y
≡ δN (εN ;T ;F ;

(
l(N), ϕN

)
)Y ≡

≡ sup
f∈F∣∣∣γ(τ)

N

∣∣∣≤1(τ=1,...,N)

∥∥∥Tf (·)− ϕN
(
l
(1)
N (f) + γ

(1)
N ε

(1)
N , ..., l

(N)
N (f) + γ

(N)
N ε

(N)
N ; ·

)∥∥∥
Y
.

Таблицы, рисунки необходимо располагать после упоминания. С каждой иллюстрацией должна
следовать надпись.

3. Ссылки и библиография
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Таблица 2 – Название таблицы

Простые Не простые
2, 3, 5, 7, 11, 13, 17, 19, 23, 29 4, 6, 8, 9, 10, 12, 14

Рисунок 4 – Название рисунка

Для ссылок на утверждения, формулы и т. п. можно использовать метки. Например, теорема 2,
Формула (1.1)

Для руководства по LATEX и в качестве примера оформления ссылок, см., например, Львовский С.М.
Набор и верстка в пакете LATEX. Москва: Космосинформ, 1994.

Список литературы оформляется следующим образом.

Список литературы
1 Локуциевский О.М., Гавриков М.Б. Начала численного анализа. –М.: ТОО "Янус", 1995. –581 c. - книга
2 Темиргалиев Н. Компьютерный (вычислительный) поперечник как синтез известного и нового в численном

анализе // Вестник Евразийского национального университета имени Л.Н. Гумилева –2014. –Т.4. №101. –С.
16-33. doi: . . . (при наличии) - статья

3 Жубанышева А.Ж., АбикеноваШ. О нормах производных функций с нулевыми значениями заданного набора
линейных функционалов и их применения к поперечниковым задачам // Функциональные пространства
и теория приближения функций: Тезисы докладов Международной конференции, посвященная 110-летию
со дня рождения академика С.М.Никольского, Москва, Россия, 2015. – Москва, 2015. –С.141-142. - труды
конференций

4 Курмуков А.А. Ангиопротекторная и гиполипидемическая активность леукомизина. –Алматы: Бастау, 2007.
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Компьютерлiк (есептеуiш) диаметр мәнмәтiнiнде функцияларды сандық дифференциалдау

Аннотация: Компьютерлiк (есептеуiш) диаметр мәнмәтiнiнде Соболев класында жататын функцияларды олардың
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есебi толығымен шешiлдi [100-200 cөздер].
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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]
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