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MPHTU 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-5S2 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:

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

e increased signal propagation area;

e High level of interference immunity of the infrastructure, as a consequence - higher clarity
of the TV picture;

e 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.

TheDifference.ru

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 | It has a channel bandwidth of | It has a channel bandwidth of
have in common? | about 31 Mbit / s about 45 Mbit / s
The DVB-T2 standard is the result of technological improvement
of DVB-T

What is the dif- | Supports modulation modes | Also supports 256-QAM mod-
ference between | QPSK, 16-QAM, and 64-QAM | ulation mode
them?

Uses the Reed-Solomon code | Uses the LDPC, BCH stan-
within the framework of error | dards within the framework of

correction algorithms error correction algorithms
The dimension of the DFT is 2k | The size of the DFT can also
or 8k 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

LDPCBCH, 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)

2K, 8K

1K 2K 4K 8K, 16K, 32K

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- | 2,0% 0.4-2.4% (0.4-0.8% at 8K-32K)
lot signals from the total num-

ber of carrier frequencies

Frequency range of radiscal, | 6,7,8 1,7; 5,6,7,8,10

MHz

Digital stream speed, Mbps 24 40

The maximum speed of a digi-
tal stream (at a signal-to-noise

31.7 (with a radio frequency
band of 8 MHz)

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

tal stream speed of 24 Mbit /
s, dB

ratio of 20dB), Mbit / s MHz)
Frame title 1% 0,7%
Rotation of the signal constel- | No Yes
lation

Signal-to-noise ratio at a digi- | 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:

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

Flnd the region of interest or city (Work autosuggest) and click to choose:
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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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TI'.AxmeToBa
JI.H. Dymunes amvindazv, Bypasus yammok yrusepcumemi, Acmana, Kaszaxcman

DVB-T xkone DVB-T2 >xkepcepikTik 3dupiik xabap Tapary >keJiiciHiH KaMTy aliMarblH aHBIKTAYIbIH,
CTaHAPTTapbl MEH 9/iCHAMACHIH CAJIBICTBIDY

Annoranmsi: DVB-T xyiieci onemzeri e KeH TaparaH »KoHe IbIOBICTBIK Kyiie GeliHe KbpI3MeTTepiH aboHeHTTepre Gepy/ii
KaMTaMacChl3 €TeTiH COHFbI MOMIYJIALUS >KoHEe KOATay TEeXHOJIOrusaapblH ycbiHambl. DVB-T2 xyiteci, DVB-T cuskrel, curaasn
TypakTbuiblrbl yinin OFDM cangpik MOmynsims CXeMacblH NaiifjajaHabl »KoHEe MYMKIHJITIHIIE MKeMJ i eTy yimiH GipHemre
pexumaepai yebiagasl. DVB-T crapgapret OFDM mopynsinusicblH 6a3ajblk pesKUM PeTIHAEe KOJIJIAHAbl, COHBIH apKACBIHIA
Gipereit xkuinikrep »xesinepin (S / N) Kypy Mymkingirimen Gipereil kacuerrepre kKos »kerkisiseai. lomsep ocepinen
KOIICOYJIesIl YKOHE TOMEH Ce3IMTaJIAbIKTAH YKOFaphl JoperKeieri Kopray/abl Kamramacei3 eredi. Makanaga DVB-T xone DVB-T2
CaH/IBIK »KEPYCTi TeJIeBU3UIIbIK Xabap TapaTy CTaHJAPTTapPbIH CAJIBICTBIPY, CAH/IbIK CUTHAJIAPAbIH CIEKTPI YIIiH TPAHCMUCCHST
pexuMiepi Gepiyres.

Tyitin cesmep: DVB-T xone DVB-T2 xyilenepi, MoOmysisinust »KoHe KOJATAY TEXHOJIOTUSICHI, CAHIBIK MOJLYJISIIINSA,
TEeJIEBU3USJIBIK, Xabap, CTaHJaPTTapPbIH CAJIBICTBIPY, CAH/IBIK CUTHAJIIAP CIHEKTPI.

I'.AxmeroBa
Espasuitickuti nayuornarvrind yrnusepcumem um./l. H.lymunesa. Acmana, Kaszaxcman

CpaBHeHUe CTAaHJAPTOB U METOAUKA OIIPEeAeJIeHUsI 30Hbl MOKPBITUS CETH LM(POBOrO0 HA3EMHOI'O BEIAHUSI
DVB-T u DVB-T2

Awnsoranmsi: Cucrema DVB-T nanGosiee pacnpocTpaHeHa B MHPE U IMIPEJCTABISET COOON caMble MOCIEIHUE TEXHOJIOTUU
MOJIYJISIIIAA ¥ KOAMPOBAHUsI, YTO ODECIEYMBAET Iepefady ayJIuo W BUIAEO ycuyr st aboHeHToB. Cucrema DVB-T2, kak u
DVB-T, ucnosibzyer cxemy uudposoit momynsuuu OFDM 11t yCcTORYMBOCTU CUTHAJIA U IIPEJJIaraeT HECKOJIbBKO PEXKUMOB,
[IO3BOJIAIONINX CAEJIaTh €ro MakcuMaIbuo rubkuM. B crangapre DVB-T, B kagecTse 6a30B0it, ucnonbsyercs OFDM monmyssimus,
Gurarofjapsi KOTOPOH U JIOCTUIAIOTCs yHUKAJIbHbIE CBOWCTBA B YACTH BO3MOXKHOCTH IIOCTPOEHHs OJHOYACTOTHBIX cereil (SFN —
Single Frequency Network), o6ecnieuenusi amskoro Tpebyemoro oraomenus Hecymas/myM (C/N), BBICOKOII CTEEHH 3alUTBI OT
MHOT'OJIy9€BOCTH ¥ HU3KOW 1yBCTBHUTEIbHOCTH K 3ddekry Jlomiepa (npu npueme B JBruKeHun). B craTbyu MpoBeseHo cpaBHEHHE
cTaHIapTOB IUdPOBOro Ha3eMHOro TejieBu3noHHOro Bemauus DVB-T u DVB-T2, npusejienbl cpaBHUTEIbHAST TaOJIUIA PEXKUMOB
rnepegaydu UMPOBBIX CUTHAJIOB.

KuroueBbie caoBa: Cucrembr DVB-T u DVB-T2, Texnosorusi MOIyJsUA ¥ KOJUPOBAHWSA, MU(PPOBAT MOJLYJIAIN,
nudpoBoe, TeJIeBU3MOHHOE BEIllaHUsl, CDABHEHHE CTAHIAPTOB, Mepetadu IUudPOBbIX CUTHAJIOB.
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HyCKaJapbl 6ipaeit 6osrymapb KaxkeT. Makasagap Ka3ak, OPbIC, aFbLIIIBIH TLIIEPiHIe KaObLIIaHA DI

3. ABTopapiH KoJKa3zbaHbl pelakmusara xkidepyi makanameiy JI.H. T'ymuies
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TiJTiHe ayaapbLIbII KaliTa 0OacblIyblHA KeJicimin Olraipeni. ABTOp MakaslaHBI
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JKOKTBIFbIHA KeIlijigemMe Gepesi.
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FTAMPK http://grnti.ru/

Aemop(aap)dvir, amoi-otconi

Mexemenir, moavx, amays, KaAACHL, MEMAEKEeML (erep aBropjap OPTYPJi MEKeMe/e
2KYMBIC YKacafThiH 60JjIca, OHJ/IA Op aBTOP MEH OHBIH, 2KYMBIC MeKeMeci KachlHa O6ipaeit 6esri KonbLTy
KEPEK)

Aemop(aap)dvir, E-mail-wi

Maxana amaywvt

Annomauus (100-200 ce3; dhopmyiacel3, MaKaJaHbIH aTayblH MeiliHie KafTajsaMaybl KazxKer;
oebuerrepre ciaremesiep 6GoJMaybl KAXKeT; MaKAJAHBIH KypPbUIBICHIH (Kipicreci, MaKaJaHbIH
MakKcarbl,/ MiHJETTepl, /KapaCTBIPBLIBI OTBIPFAH CYPAKTBIH Tapuxbl, /3eprrey /omicrepi,
HOTHIKEJIeD / TAJKbIIay, KOPBITBHIHJIbI) CaKTail OTHIPHIN, MaKAJAHBIH KbICKAIa Ma3MyHbI Oepimyi
KarKer).

Tytiin ceadep (6-8 ce3 ne co3 ripkeci. Tyilin cezsep Makasa Ma3MyHBIH KOpPCeTill, MeiIiHIIe
MakaJja aTaybl MeH aHHOTAIMAIArbl CO3Iepil KailiTajaMail, MakKa/ja Ma3MYHBIHIAFBI CO3IepIi
Koamany KaxkeT. COHBIMEH KarTap, aKIapaTTBIK-13/IeCTipy »Kyiesepinae MakaaaHbl »KEeH1JT Tadyra
MYMKIH/IIK 6epeTiH FBIIBIM cajlalapbIHbIH TEPMUHICPIH KOJJIAHY KarKeT).

Hezizei momin MaKaJaHBIH  MaKCaTbl/ MiHJETTEPi/ KApacTBIPBUIBII OTBIPFAH CYDPAKTBIH
TApUXbI, 3ePTTEY OMICTEPi, HOTHUKEIED /TATKbLIAY, KOPBITBIH/IBI OOTIM/ICPIH KAMTYbBI KarKeT.

Tabauua, cypemmep — arajgraHHaH KeiliH OpHAJIACTBIPLLIAALI. Op Tab/IHIA, CypeT KachIHIa
OHBIH, aTaJIybl 00Jybl KaxkeT. Cyper ailKblH, CKaHEP/IEH OTIereH O0Iybl KePeK.

Makajanarsl (pOPMY.AaAap TEK MOTIHJIE OJlapFa cliTeme Oepijice FaHa HOMEPJIEHEI].

2Kasmer KosmanbicTa 0ap abbpesuamypasap MeH KwvicKapmyaapdan OGackajgapbl MiHIETTI
TYPJie aJIrain KoJiIaHran a TyCiHaipiayi 6epinyi kaxker. Kapotcwviaatl Kemex mypaassvt akiapaT
GipinII 6eTTe KopceTitesmi.

ddebuemmep misimi

Mboringe omibmerTepre ciiTeMenep TiKXKaKImara aJblHAAbI.  MoTiHAeri omedbmerTep TiziMiHe
cliTemesiep/iiH, HOMEPJIEHYl MOTIH/Ee KOJJAHBLIYBIHA KATBICTBHI KYPri3urijie: MOTiHJE Ke3/IeCKeH
osiebueTKe asralkel ciareme [1] apkpuibl, exinmi ciireme [2| apkplibl T.c.c. xyprisien. Kiranka
JKacaslaThblH cliTeMesiepiie KOJJIaHBLIFAH Oerrrepi e Kepceriayi Kepek (mbicansl, [1, 45 6Ger]).
Kapusutanbaran enbekrepre ciareMesep KacajMmaiiabl. COHbBIMEH KarTap, PeleH3UsAaH OTIeHTiH
HachLIBIMIAPFA JIa cliTemesiep kacajaMaiiipl (o1ebuerrep TisiMmin, oaebuerrep Ti3iMiHIH aFbLIIIBIHIIA
o3ipJiey yJIrlIepiH TeMeH eri MaKaJaHbl POCIMIey YIITICIHEH KapaHbI3).

Makajia COHBIHIAFBI oiebuerrTep TisiMiHeH KelliH O6ubAuUO2PaAPUAABLLE, MIATLMEMMED OPBIC
JKOHE arbUIIIBIH TUTHe (erep Makajia Kasak TLTHJE Ka3blica), Ka3aK KOHE arblIIIbIH TiTiHe
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A. /TaynerbexkoBa, B. CkyparoB, W. Mauunka, . Mauukc, P. 3abeiasc, H. Kupniakwum, A....

Ilonoxkenue o pykonucsax, NpeacTaBjigeMbIX B >KypHaJy «Bectauk EBpa3swuiickoro
9
HanumoHaJ/ibHOro yuusepcurera nmeHu JI.H.I'ymuneBa. Cepusi: ®Pusuka. AcTpoHOMUS»

1. Heup xypuamna. [lybiukarus TmaTebHO OTOOPAHHBIX OPUTHHAJIBHBIX HAYYHBIX PAOOT 110
AKTyaJbHBIM IIPOOJIEMAM TEOPETUUYCKUX U IKCIEPUMEHTAJIBHBIX UCCIEIOBAHNUN B 00acTi (DU3UKU
U aCTPOHOMWH.

2. ABTOpY, KeJaoIeMy OMybJINKOBATh CTATHIO B JKypHAJe HEOOXOIUMO MPEICTABUTL PYKOTHCDH
B TBEP/IOi KomuK (paciedaTaHHOM BapHaHTe) B OJHOM 9K3eMILIsSpe, MOJINCAHHOM aBTopoM B OTen
Hay4HbIX u3nanuii (mo azapecy: 010008, Kasaxcram, r.Acrana, yi. Carmaesa, 2, Eppasuiickuit
HaroHa bHbI yauBepcurer uM. JI.H.I'ymmiesa, YdaebHo-aaMuHICTPATHBHBIN Kopiyc, Kab. 408)
u no e-mail wvest phys@enu.kz B dopmare Tex, PDF u Word. Ilpu sTtom moskHO O6BITH CTPOTO
BBIIEP2KaHO cooTBeTcTBUE MKy Tex-daitmom, Word-daitaom, PDF-daitiom u TBepoit Komneii.

Azbik nyoaukanmii: Kazaxckuii, pycckuii, aHTIMHCKUTIL.

3. OrnpaBJsieHue cTaTeil B peJakInio 03HAYAET COIJiacue aBTOPOB Ha npaso 3marensd,
EBpa3swniickoro nammonajsibHoro yauBepcurera umenn JI.H. I'ymuieBa, usganusa crareit
B 2KypHaJie U Iepen3JaHus WX Ha JO0M HMHOCTpAHHOM si3biKe. IlpeacraBisisi TeKCT
paboThl [qJist MyOJIMKauy B »XKypHaJie, aBTOP FrapaHTUPYeT ITPAaBUJIbLHOCTb BCEX CBEIEHUU
o cebe, oTcyTCcTBME mJjarmara u Apyrux (popM HEIPaBOMEPHOrOo 3aMMCTBOBAHUSA B
pykonmcu, HaJJjieXkaiee ogOopMJeHrEe BCeX 3aMMCTBOBAHUU TeKCTa, TabJuIl, CcxeM,
WJLJIIOCTPAITAIA.

4. O6beM craTby HE JIOJKEH MpeBbImarTh 18 crpanur (0T 6 crpaHmuir).

5. Cxema IMOCTPOEHUsI CTATHU

I'PHTH http://grntiru/

Mrnuyuaave u Pamuauro aemopa(os)

IHoanoe wHaumenosarue opzanudauuu, 20pod, cmpara (ecjiu aBTOPbl paboOTAIOT B
PA3HBIX OpPraHU3AIUSAX, HEOOXOIUMO ITOCTABUTH OJIMHAKOBBIM 3HAYOK OKOJIO (hDaMUIUU aBTOpa u
COOTBETCTBYIOIIEH OpraHu3aIiun)

E-mail asropa(os)

Haszsanue cmamvu

Annomauus (100-200 csioB; He JOJIZKHA COMEPXKATh (OPMYJIbI, 110 COJEPIKAHUIO TIOBTOPSITH
Ha3BaHUE CTATHH; HE JIOJIKHA COJEPXKATH OUOIMOrpaduIecKe CChUIKN; JOJIKHA OTPAXKATh KPATKOE
COJIepyKaHne CTaTbU, COXPaHsisi CTPYKTYPY CTaThl —BBeJleHNe, MOCTAHOBKA 3a/1a4u,/ 1€/, MCTOPHS,
METO/IbI MCCJICJI0OBAHNsI, PE3YJIbTAThI/00CY K IeHNe, 3aK/II0UCHNE /BBIBOJIBI).

Karouesvie caosa (6-8 cios/cioBocoderannii. KirioueBble c1oBa JOJIKHBI OTPazkaTh OCHOBHOE
coJiepKaHue CTaTbH, UCIOIH30BATH TEPMUHDBI U3 TEKCTA CTATbU, & TAKXKE TEPMUHbI, OIIPEIEJISIONINe
[pPEJMETHYIO 0O0JIACTD M BKJIOYAIONINE JIDYT'He BaXKHbIE IOHSATHUS, IIO3BOJISIONINE ODJIErYUTh U
PaCIIMPUTH BOZMOYKHOCTH HAXOXKJIEHHs CTATBU CPEICTBAMU NHMOPMAIMOHHO-TIONCKOBOI CHCTEMBI ).

OcHrosHoli mekcm cmambu JOKEH COIEPKATh BBEJCHHE, MOCTAHOBKY 3ajadn/ Iesn/
HCTOPUIO, METO/IbI MCCJICIOBAHNSI, PE3YJILTATEI/00CY XK/ ICHNE, 3aKII0OUCHUE BBIBOIBL.

Tabauupt, pucyrru HeoOXOAUMO paciojaraTh mocie ynoMmuHanusg. C KaykI0H MILTIOCTpaIinei
JIOJDKHA CJIe0BaTh HAUUCh. PUCYHKHU HOJIKHBI ObITh Y€TKUMU, YUCTHIMU, HECKAHUPOBAHHBIMHU.

B crarnhe mymepyiorcs Jumib Te hOPMYABL, Ha KOTOPBIE TI0 TEKCTY €CTh CCHIIKH.

Bce abbpesuamypst u coxpawerus, 3a UCKJIIOYEHHEM 3aBEIOMO ODIIEN3BECTHBIX, TOJIZKHDI
OBITH paciudPOBAHBI IIPHU IEPBOM YIIOTPEOJIEHIN B TEKCTE.

Ceenenust 0 punarcosotli noddepotcke pPabOTHI yKA3BIBAIOTCS Ha IEPBOIl CTPAHUIE B BUJE
CHOCK.

Cnucok aumepamypot

B Tekcre ceblikn 0003HATAIOTCS B KBAIPATHBIX CKOOKaxX. CCBLIKM JIOJI2KHBI OBITH IPOHYMEPOBaHbI
CTPOT'O IIO IMOPAJAKY YIIOMUHAaHUA B TEKCTE. HepBaﬂ CCBLJIKa B T€KCTE Ha JIUTepaTypy J0JI2KHa UMETb
HoMmeD [1], Bropast - [2]| u T.;1. Ccblika Ha KHUTY B OCHOBHOM TEKCTE CTAThH JOJI?KHA COLIPOBOK IATHCS
yKa3aHUeM HCIIOJIb30BaHHbIX crpanul (Hampumep, [1, 45 crp.]). Ccbuiku Ha HeoyGJIMKOBAHHBIE
paboThl He JomycKaoTcs.  HexkejlaTeJbHbI CCBUIKA HA HEPEeH3upyeMble Wu3IaHus ([IpUMepb
OIMCAaHUs CIIUCKA JIUTEPATYPBI, ONMUCAHUS CIMCKA JIMTEPATYPHl HA AHTJIHIACKOM SI3bIKE CM. HIUXKE
B 06pasiie oopMIIeHUsT CTAThH).
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B konrie crarhu, mocse Crucka JUTepaTyphbl, HEOOXOIUMO yKa3aTh bubauozpaguveckue darHvle
HA PYCCKOM ¥ AHTJIMIICKOM sI3bIKaxX (ecyim crarbst 0OpMJIeHA HA KA3aXCKOM SI3bIKE), Ha KAa3aXCKOM
U AHIJINICKOM s3bIKaX (ecsim craTbs oOpMIIEHA HA PYCCKOM sI3bIKE) W HA PYCCKOM M KA3aXCKOM
si3bIKax (ecu crarbs 0bOPMIICHA HA AHIIMHACKOM SI3bIKE).

Ceedernus 06 aemopax: GaMuwInsg, HMsI, OTUYECTBO, HaydHAasl CTEIEH, ITOJIXKHOCTb, MECTO
paboThI, TOJIHBIH CiIyzKeOHBII anpec, TeredoH, e-mail — Ha Ka3aXCKOM, PYCCKOM W AHTJIMACKOM
sA3BBIKAX.

6. Pyxomumch momkHa OBITHL THIATEJBHO BbIBepeHa. Pykommcn, He COOTBETCTBYIOIINE
TEeXHUIECKUM TpeOOBaHUSM, OYIyT BO3BpAIEHBI Ha J0paboTKy. BosBparenume na J10pabOTKy He
03HAYAET, YTO PYKOIHCH IIPUHATA K OIIYOJIMKOBAHUIO.

7. Pabora c 3jgeKTpoHHOU KoppekTypoi. Crarbu, mocrynubmue B OTHeJ HayJIHBIX
u3iaHuii (pejakius), OTIPABIISIIOTC HA AHOHUMHOE PelleH3UpOBaHue. Bce PeleHsuu 1o CTaTbsiM
OTIIPABJISIIOTCS aBTOPY. ABTOpaM B TeUdeHHe TpeX JIHeil HeoOXOIMMO OTIIPABUTE KOPPEKTYPY CTaThH.
CrarbH, IMOJYyYIUBIINE OTPUIATEIBHYIO PEIEH3UI0 K IIOBTOPHOMY PACCMOTPEHUIO He IPUHUMAFOTCS.
UcnpasiieHHble BapUaHTHI CTaTell U OTBET aBTOPa PEIeH3eHTY IPHUCHLIAITCS B pegakimo. CraTbu,
UMEIOIIUE TIOJIOXKUTETBHBIE PEIeH3UN, TPEJICTABJISIIOTCS PEJIKOJIJIETNN Ky PHAJIA JJIsI 00CYKJIEHUST U
YTBEPXKJIEHUsT JIJIsT TyOJIMKAIIH.

IlepuognyHOCTh >KypHAaJia: 4 pa3a B IO,

8.Omutata. ABropam, IMOJIy IUBIITUM OJIOXKUTEILHOE 3aKTI0UEHNE K Oy OJINKOBAHUIO HEOOXOIUMO
[POU3BECTH OIJIATY MO CJIEJYIomuM pekBusutaMm (st corpyanukos EHY — 4500 renre, st
cTOpoHHUX opranu3anuii — 5500 Tewre):

PexBusuThbI:

[Mecnabank: KBE16

BVH 010140003594

PHH 031400075610

MUK KZ 91998

BTB 0000003104

TSES KZ KA
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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 wvest 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: KBE16

BIH 010140003594

PHH 031400075610

MUK KZ 91998

BTB 0000003104

TSES KZ KA

MaxkaJsiaHbl paciMey yJrici
MPHTH 27.25.19
A.2K. XKy6anpimesa ! , H. Temupramues?, A.B. Yrecos?

L Unemumym meopemusdeckoti Mamemamury u HaysHox svvucienuti Bepasutickozo
HOUUOHAALHO20 YHUBEpcumema umeny JI. H. lymunesa, Acmana, Kazaxcman
2 Axmiobuncruti pezuonasvo 2ocydapemeennuiti ynusepcumem umenu K. 2Kybanosa,
Axmobe, Kazaxcman
(Email: ' avaulezh@mail.ru, 2 ntmath10@mail.ru, 3 adilzhan_ 71@mail.ru)

Yucnaeunoe auddepeniuposanne pyHKIU B KOHTeKcTe KoMObioTepHOTO
(BBIYMCIUTEIHHOTO) HOIIEPEYHUKA

Bseaeunne

TekcT BBEIEHUSI. .
Asropam He ciiejiyer UCIOIB30BaThL HecTaHjaapTHbie nakerbl LaTeX (ucnosb3yiite ux Juiib B
cilydae KpaiiHeil HeoGXOMMOCTH )

3arojoBoK ceKnuunu

1.1 3aroyioBOK moaceKIuu
Okpy:keHus.

Teopema 1. ...
Jlemma 1. ...
IIpensoxenue 1. ...

Onpenenenne 1. ...
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A. /TaynerbexkoBa, B. CkyparoB, W. Mauunka, . Mauukc, P. 3abeiasc, H. Kupniakwum, A....

Ciaeacrsue 1. ...
3ameuanne 1. ...
Teopema 2 (Temupramues H. [2]). Texcm meopemo.

JlokaszaTenbcTBoO. Tekcr mokazaTelbCTBAa.

2. ®opMyJibl, TAOJIUIbI, PUCYHKHI

. — L. — ; L 7(N)
dn(en; DN)y =dn(en; T F; D)y = (Z(N)’;I}Vf)EDN N <€N, (l ,SDN))Y7 (1)
rie O (en; (1M, on))y = Sn(en; T F; (1) on ) )y =
= s 77O e (10 () R 80 () 98700
fer Y
‘75\;—) <1(r=1,...,N)

Tabaunpl, pucyHKU HEOOXOJIUMO pacioJiararh mocjie yrnoMuHauus. C KaxkI0fl WJIIOCTPAIeil JTO0JKHA
cJIeIOBaTh HAJIIINACD.

Tasmuua 1 — Haszsanue Tabauiinbr

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

Pucvhok 7 — HazBanue pucynka

3. Ccbutku u 6ubaunorpadus

st cchltoK Ha yTBeprKjeHus, (DOPMYJIbI U T. II. MOYKHO HCIIOJIb30BaTh MeTKH. Hampumep, Teopema 2,
Dopmymna (1)

st pykoBogcrsa 1o M TEX u B KadecTBe puMepa opopMIIeHHsT CCBLIOK, CM., HanpuMep, JIpBoBckuii C.M.
Habop u Bepcrka B makere ITEX. Mocksa: Kocmocuadopm, 1994.

Crmcok mreparypbl 0OPMIISETCS CIIEIYOIIIM 00Pa30M.

Crcok jurepaTrypbl

1 Jlokymuesckuii O.M., 'aspukoB M.B. Hauasa anciennoro anamuza. —M.: TOO "duyc", 1995. 581 c. - kuura

2 Temupranues H. KoMIbioTepHblil (BBIYUCIUTENBHBIN) IONEPEYHAK KAK CHHTE3 U3BECTHOIO ¥ HOBOI'O B UNCJIEHHOM
anaymse // Becramk Eppasuiickoro manmonasnpaoro yausepcurera uvenn JI.H. Tymmresa —2014. —T.4. Ne101. —C.
16-33. doi: ... (upu HasuunM) - CTATHS

3 2Kybanbimesa A.2K., Abukenosa I11. O HopMax Tpou3BOAHBIX (DYHKIUI C HyJIEBBIMU 3HAYEHUSIMU 38 IaHHOTO Habopa
JIMHEHHBIX (PYHKIIMOHAJIOB W WX NPUMEHEHHsI K IIONEPEIHUKOBBIM 3ajadaMm // QyHKINOHAIBHBIE MPOCTPAHCTBA
u Teopusi upubsmkennsa oynkuumit: Tesucsr mokmam0B MexayHapomHoit kondepeHiun, mocssmentas 110-geTuio
co mHst poxaenusi akajgemuka C.M.Hukosbckoro, Mocksa, Poccusi, 2015. — Mocksa, 2015. —C.141-142. - Tpymst
KOH(epeHIuit

4 KypmykoB A.A. AHrnonporekTopHasi ¥ THUIOJIHUIIAEMIYECKasi aKTUBHOCT JieykomusnHa. —Ayvarer: Bacray, 2007.
—C. 3-5 - raseTHbI€e CTATHU

5 Keipos B.A., Muxaiimmaenko I.I. AnaauTuaecknii MeTOJ| BIOKEHHUsT CUMILUIEKTHIECKOH reomerpun // Cubupckue
9JIEKTPOHHBIE MaTeMmaTudeckue msecrust —2017. —T.14. —C.657-672. doi: 10.17377/semi.2017.14.057. — URL:
http://semr.math.nsc.ru/v14/p657-672.pdf. (mara obparmenus: 08.01.2017). - 3JIEKTPOHHBIN >KYyPHAJ
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A.2K. Ky6anbimesa ! , H. Temiprasmes ! , A.B. Yrecos 2

1 JL.H.Tymunes amuirdazs, Bypasus yammols yrueepcumeminiy, meopusivolk MAmeMamuKa HCone eoLivlmy ecenmeyiep
uncmumymot, Acmana, Kasarxeman
2 K.2Ky6anos amvmdaev. Axmebe onipaix memaexemmix. yrnusepcumemi, Axmobe, Kasaxcman

Kowmnsbiorepaik (ecenreyim) auamerp MoHMoTiHIHAEe DyHKUMAAAPAbLI caHABIK AuddepeHnuanaay

Ansoranus: Komnbiorepnik (ecenteyim) guamerp monMmoTiHinge Co6oJieB KIAChIHIA YKATATHIH (DYHKIMAIADBI OJIAPDIbIH,
Tpuronomerpusiablk, Pypoe-Jlebera koaddunnenTTEpiHiy aKBIPIILI >KUBIHBIHAH AJIBIHFAH I9JI €MEC aKIapaT OOMBIHINA YKYBIKTAY
ecebi TosbirpiMer 1emisai [100-200 cesznep.

Tyiiin ce3pep: »kybikran nuddepeHnuangay, JoJ €MeC akmapaT OoibIHINA »KyBIKTay, MIEKTIK Karesaik, Koummbrorepsik
(ecemrreyinr) auamerp [6-8 ces/ce3 Tipkecrepi|.

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

1 Institute of theoretical mathematics and scientific computations of L.N. Gumilyov Eurasian National University,
Astana, 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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