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МРНТИ 29.35.47

G.Akhmetova

L.N. Gumilyov Eurasian National University, Astana, Kazakhstan
(E-mail: gulzhanatakhmet@gmail.com)

Comparison of standards and methodology of determining the coverage area of the
digital terrestrial broadcasting network DVB-T and DVB-T2

Abstract: The DVB-T system is the most widespread in the world and represents the latest
modulation and coding technologies, which provides the transmission of audio and video services
to subscribers. The DVB-T2 system, like DVB-T, uses the OFDM digital modulation scheme for
signal stability and offers several modes to make it as flexible as possible. The DVB-T standard
uses OFDM modulation as the base one, due to which unique properties are achieved with regard to
the possibility of building single-frequency networks (SFN), providing a low required carrier-to-noise
ratio (C / N), a high degree of protection from multipath and low sensitivity to the Doppler effect
(when taking in motion).The article compares DVB-T and DVB-T2 digital terrestrial television
broadcasting standards, provides a comparison table of transmission modes and explanatory figures
for the spectra of digital signals.

Keywords: DVB-T and DVB-T2 systems, modulation and coding technology, digital modula-
tion, digital, television broadcasting.

Introduction. Before considering the features and types of tuners that exist on TV today, it is
necessary to understand what is this device and what it is for. A digital tuner is a receiver or, as it is
also called, a decoder that allows the TV to directly receive signals of various types of broadcasting
and decode them.

Many new TV models already have a built-in digital T2 receiver. In addition, there are sections
in which there are two tuners - T2 and S2. Find out what type of device is built into your TV,
you can see its technical characteristics. If you have a built-in decoder that receives a signal of a
different format, you can always buy the necessary tuner separately.

External tuners are very popular today, since not many citizens of Kazakhstan have the oppor-
tunity to spend a large amount of money to buy a new TV, and such a device allows to expand the
capabilities of the existing device. The most popular prefix T2 format, which allow you to connect
and watch digital terrestrial TV channels, as well as the DVB-S2 attachment. It is bought in that
case when it is decided to install a satellite TV antenna, but there is no decoder in this type of the
TV.

As already mentioned, the toner built into the TV can receive one or several signals of different
broadcast formats. Let’s consider the most common options.

DVB-T. Such a receiver can receive a digital television signal, which transmits a picture of a
higher level of quality and clarity. To connect it, it is necessary to have a normal TV antenna.

The DVB-T system is the most widespread in the world and represents the latest modulation and
coding technologies, which provides the transmission of audio and video services to subscribers.

DVB-T is a digital TV standard that is used in Europe. It is designed to broadcast the stream in
MPEG-TS format when using multiplex, modulation of COFDM type and at a speed of 31 Mbit/s.

Correction of errors in the DVB-T standard is most often performed by using methods such as
the Reed-Solomon code. The modulation modes supported by the technology are QPSK, 16-QAM,
and 64-QAM. The dimension of the discrete Fourier transform (or DFT) in DVB-T corresponds to
2k or 8k. The desired signal-to-noise ratio in DVB-T is 16.7 dB.

VB-T2 (DigitalVideoBroadcasting - SecondGenerationTerrestrial) is a terrestrial digital terrestrial
television format. The prefix T2 stands for the second generation of this format, designed to increase
the signal throughput by 30 to 50% at the same power of the equipment.

DVB-T2 is a second-generation of the DVB-T decoders, which differs from the predecessor with
increased channel capacity, higher signal characteristics and its architecture. In Kazakhstan, this
format of the DTV signal is mainly used. It can not be received via the DVB-T decoder, because
these formats are incompatible.
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Accordingly DVB-T2 is the second generation of the previous standard, which is fundamentally
different from it. This advanced type allows TV channels to broadcast not only in HDTV format, but
also transmit a signal in 3D format. The type of audio and video compression in the international
MPEG4 standard is supported. In this technology, bandwidth is improved by more than 30%, and
transmission stability is improved. If you hear about the DVB-T2 standard for the first time, watch
the video.

Correction of errors in DVB-T2 is performed by using methods such as LDPC, BCH. Modes in
the standard are supported the same as in DVB-T, as well as 256-QAM. The size of the DFT in
DVB-T2 is the same as in DVB-T, as well as 1k, 4k, 16k and 32k. The optimal SNR in DVB-T2 is
10.8 dB.

This standard is the result of technological improvement of DVB-T. Its main advantages with
respect to the previous technology:

• increased - approximately 30-50% (about 45 Mbps) - the capacity of channels with the same
infrastructure and the same frequencies;

• increased signal propagation area;
• High level of interference immunity of the infrastructure, as a consequence - higher clarity

of the TV picture;
• higher energy efficiency of the infrastructure.

The main difference between DVB-T and DVB-T2 is that the second standard is much more
technologically advanced, as it is the result of a significant revision of the first one. It can be noted
that those devices that support DVB-T can not work with DVB-T2 technology.

To summarize, the difference between DVB-T and DVB-T2 (at the level of the main characteristics
of the corresponding television standards) the following table is given.

Table 1

DVB-T DVB-T2
What do they
have in common?

It has a channel bandwidth of
about 31 Mbit / s

It has a channel bandwidth of
about 45 Mbit / s

The DVB-T2 standard is the result of technological improvement
of DVB-T

What is the dif-
ference between
them?

Supports modulation modes
QPSK, 16-QAM, and 64-QAM

Also supports 256-QAM mod-
ulation mode

Uses the Reed-Solomon code
within the framework of error
correction algorithms

Uses the LDPC, BCH stan-
dards within the framework of
error correction algorithms

The dimension of the DFT is 2k
or 8k

The size of the DFT can also
be 1k, 4k, 16k, 32k

The optimal SNR is 16.7 dB The optimal SNR is 10.8 dB

The basic principle of building standards for the DVB family is that they must be as compatible
as possible with each other. That is, the conversion of a signal when it is transferred from one
format to another (for example, from DVB-S2 to DVB-T2 format) should be as simple as possible.
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In addition, when developing new DVB standards, if possible, the same mechanisms should be used
as in the existing standards of this family.

The DVB-T2 format is an improved and functionally extended DVB-T format follower. Com-
parative characteristics of both systems, borrowed from the relevant standards, are presented in
Table 2.

Table 2

Parameter name Format DVB-T
Number of carrier frequencies 2000, 4000, 8000 2000,4000,8000,32000
Interference-free encoding,
code speed

The Reed-Solomon convolu-
tional code 1/2, 2/3, 3/4, 5/6,
7/8

LDPC+BCH, 1/2, 3/5, 2/3,
3/4, 4/5, 5/6

Modulation of carrier frequen-
cies in the frequency block of
the OFDM modulation

QPSK, 16-QAM, 64-QAM QPSK, 16-QAM, 64-
QAM,256-QAM

The size of the FFT (K =
1024)

2К, 8К 1К,2К,4К,8К, 16К, 32К

The amount of the OFDM
symbol guard interval

1/4, 1/8, 1/16, 1/32 1/4, 19/128, 1/8,19/256, 1/16,
1/32, 1/128

The share of distributed pilot
signals from the number of car-
rier frequencies

8% of the total number of car-
rier frequencies

1,2,4,8% of the total number of
carrier frequencies

The proportion of constant pi-
lot signals from the total num-
ber of carrier frequencies

2,0% 0.4-2.4% (0.4-0.8% at 8K-32K)

Frequency range of radiscal,
MHz

6,7,8 1,7; 5,6,7,8,10

Digital stream speed, Mbps 24 40
The maximum speed of a digi-
tal stream (at a signal-to-noise
ratio of 20dB), Mbit / s

31.7 (with a radio frequency
band of 8 MHz)

45.5 7 (with the frequency
band of the radio channel 8
MHz)

Frame title 1% 0,7%
Rotation of the signal constel-
lation

No Yes

Signal-to-noise ratio at a digi-
tal stream speed of 24 Mbit /
s, dB

16,7 10.8

Modulator interface MPEG.2 TS via ASI or IP TS.MI via ASI or IP

DVB-T2 [1] retains the basic ideas of digital signal processing implemented in DVB-T: scrambling,
interleaving, noise-immune coding, modulation type, but each type of data processing is improved
and supplemented.

Two key technologies of DVB-T2 are borrowed from the DVB-S2 standard [2], namely:

• system architecture of transport streams, primarily encapsulation of digital data in low-
frequency BaseBand-frames (BB);

• use of Low DensityParityCheck-Codes (LDPC) low-density parity check code.

The DVB-T2 system, like DVB-T, uses the OFDM digital modulation scheme for signal stability
and offers several modes to make it as flexible as possible.

The methodology is used to assess the coverage areas and coverage of the population by digital
terrestrial television broadcasting of the DVB-T2 standard in order to determine the real state of the
provision of digital television broadcasting services by operators of digital multi-channel television
networks.
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The technique is designed and provides for the measurement of signal strength from transmit-
ters of digital terrestrial television broadcasting and verification of compliance with international
recommendations.
The coverage area of the DVB-T2 signal is uneven, and before you connect digital

terrestrial television at home, need to find out if the digital terrestrial television signal
is being received in certain region.

The coverage area for digital terrestrial television can be found at http://www.otautv.kz.

Specifying the location of the transmitting equipment, it is need to purchase the subscriber equip-
ment for receiving a digital terrestrial signal - this is a receiver and a decimeter wave antenna.

How to find out which area in the coverage area of the DVB-T2 signal.
The first way is to call your transmitting center and ask the question that interests you. The list

of the broadcasting centers by regions can be viewed on the website. For each region, it’s your own.
The second way is the interactive map of the coverage area with the DVB-T2 signal from the

national digital terrestrial television network of the Republic of Kazakhstan OTAU TV.
Find the region of interest or city (work autosuggest) and click to choose:

The map displays the closest towers to you. Transmitters painted in orange is already running.
If you click on the tower, you can find out detailed information about the coverage area with the

DVB-T2 signal of this tower.
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Conclusion. To conclude, the broadcasting of digital terrestrial television in the territory of the
Republic of Kazakhstan is absolutely free. You will need to view DVB-T2 standard equipment and
a decimeter antenna.
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Г.Ахметова

Л.Н. Гумилев атындағы Еуразия ұлттық университетi, Астана, Қазақстан

DVB-T және DVB-T2 жерсерiктiк эфирлiк хабар тарату желiсiнiң қамту аймағын анықтаудың
стандарттары мен әдiснамасын салыстыру

Аннотация: DVB-T жүйесi әлемдегi ең кең тараған және дыбыстық жүйе бейне қызметтерiн абоненттерге берудi
қамтамасыз ететiн соңғы модуляция және кодтау технологияларын ұсынады. DVB-T2 жүйесi, DVB-T сияқты, сигнал
тұрақтылығы үшiн OFDM сандық модуляция схемасын пайдаланады және мүмкiндiгiнше икемдi ету үшiн бiрнеше
режимдердi ұсынады. DVB-T стандарты OFDM модуляциясын базалық режим ретiнде қолданады, соның арқасында
бiрегей жиiлiктер желiлерiн (S / N) құру мүмкiндiгiмен бiрегей қасиеттерге қол жеткiзiледi. Доплер әсерiнен
көпсәулелi және төмен сезiмталдықтан жоғары дәрежедегi қорғауды қамтамасыз етедi. Мақалада DVB-T және DVB-T2
сандық жерүстi телевизиялық хабар тарату стандарттарын салыстыру, сандық сигналдардың спектрi үшiн трансмиссия
режимдерi берiлген.

Түйiн сөздер: DVB-T және DVB-T2 жүйелерi, модуляция және кодтау технологиясы, сандық модуляция,
телевизиялық хабар, стандарттарын салыстыру, сандық сигналдар спектрi.

Г.Ахметова

Евразийский национальный университет им.Л.Н.Гумилева. Астана, Казахстан

Сравнение стандартов и методика определения зоны покрытия сети цифрового наземного вещания
DVB-T и DVB-T2

Аннотация: Система DVB-T наиболее распространена в мире и представляет собой самые последние технологии
модуляции и кодирования, что обеспечивает передачу аудио и видео услуг для абонентов. Система DVB-T2, как и
DVB-T, использует схему цифровой модуляции OFDM для устойчивости сигнала и предлагает несколько режимов,
позволяющих сделать его максимально гибким. В стандарте DVB-T, в качестве базовой, используется OFDM модуляция,
благодаря которой и достигаются уникальные свойства в части возможности построения одночастотных сетей (SFN –
Single Frequency Network), обеспечения низкого требуемого отношения несущая/шум (C/N), высокой степени защиты от
многолучевости и низкой чувствительности к эффекту Доплера (при приеме в движении). В статьи проведено сравнение
стандартов цифрового наземного телевизионного вещания DVB-T и DVB-T2, приведены сравнительная таблица режимов
передачи цифровых сигналов.

Ключевые слова: Системы DVB-T и DVB-T2, технология модуляции и кодирования, цифровая модуляция,
цифровое, телевизионное вещания, сравнение стандартов, передачи цифровых сигналов.
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Положение о рукописях, представляемых в журнал «Вестник Евразийского
национального университета имени Л.Н.Гумилева. Серия: Физика. Астрономия»

1. Цель журнала. Публикация тщательно отобранных оригинальных научных работ по
актуальным проблемам теоретичуских и экспериментальных исследований в области физики
и астрономии.
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_phys@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.
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, по содержанию повторять

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. С каждой иллюстрацией

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).
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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:
Цеснабанк: КБЕ16
БИН 010140003594
РНН 031400075610
ИИК KZ 91998
BTB 0000003104
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Provision on articles submitted to the journal "Bulletin of L.N. Gumilyov Eurasian
National University. Physics. Astronomy series"

1. Purpose of the journal. Publication of carefully selected original scientific works in the fields
of Biochemistry, Molecular Biology, Biotechnology, Bioinformatics, Virology, Biophysics, Bioengi-
neering, Physiology, Botany, Zoology, Evolutionary Biology, Genetics, Microbiology, Biomedicine.

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_phys@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.

Language of publications: Kazakh, Russian, English.
3. Submission of articles to the scientific publication office means the authors’ con-

sent 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. Sub-
mitting 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
GRNTI 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).
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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):
Requisites:
Tsesnabank: КБЕ16
БИН 010140003594
РНН 031400075610
ИИК KZ 91998
BTB 0000003104
TSES KZ KA
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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: 1 axaulezh@mail.ru, 2 ntmath10@mail.ru, 3 adilzhan_71@mail.ru)
Численное дифференцирование функций в контексте Компьютерного

(вычислительного) поперечника

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. ...
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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)

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.

Таблица 1 – Название таблицы

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

Рисунок 7 – Название рисунка

3. Ссылки и библиография

Для ссылок на утверждения, формулы и т. п. можно использовать метки. Например, теорема 2,
Формула (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.
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Компьютерлiк (есептеуiш) диаметр мәнмәтiнiнде функцияларды сандық дифференциалдау

Аннотация: Компьютерлiк (есептеуiш) диаметр мәнмәтiнiнде Соболев класында жататын функцияларды олардың
тригонометриялық Фурье-Лебега коэффициенттерiнiң ақырлы жиынынан алынған дәл емес ақпарат бойынша жуықтау
есебi толығымен шешiлдi [100-200 cөздер].

Түйiн сөздер: жуықтап дифференциалдау, дәл емес ақпарат бойынша жуықтау, шектiк қателiк, Компьютерлiк
(есептеуiш) диаметр [6-8 cөз/сөз тiркестерi].
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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]
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