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Development and research of automated heat point in improving the quality of
heating and hot water supply systems in Kazakhstan

Abstract: The article discusses the need to improve the quality of heating and hot water heat
supply enterprises of Kazakhstan, and reduce the cost of energy production Gceal under increasing
requirements to them. Recently, much attention is paid to issues related to sustainable energy. The
automated heating system can be connected to a district heating network and a dependent and
independent scheme (via water heaters). Connection of the circuit dependent heating system - the
most common in Kazakhstan. The aim of this work is to study and development of automated heat
point to stabilize the temperature in the room.

Keywords: heating, hot water system, automatic heater, a neural network, neural network
training, simulation environment Matlab.

DOI: https://doi.org/10.32523/2616-7263-2018-125-4-17-20

Heat supply systems are the largest consumer of fuel and energy resources in Kazakhstan. The
conditions of thermal comfort in heated buildings, people’s well-being, labor productivity, etc.,
depend on the normal functioning of these systems. The production of quality products at a number
of industrial enterprises requires strict adherence to standardized microclimate parameters. Thus,
the problem of improving the quality, reliability, and cost-efficiency of heat supply is of national
importance.

The bulk of the buildings, industrial, social or residential, equipped with heating, ventilation
systems and water heating system. All of these systems are combined with the heat point.

An individual heat point is a set of equipment, instruments, control devices, control and automa-
tion intended for connecting heating, ventilation of residential and industrial buildings, hot water,
regulating its parameters and control modes for heating one or many buildings. For the temperature
of the refrigerant entering the residential premises according to the norms and standards should not
exceed 95 9 C, and the pipelines of the network can provide hot water temperatures of 130-150 ° C.
Therefore, it is necessary to reduce the temperature of the coolant at the required level. This is
achieved with the help of elevators installed in the control unit of the heating system of the building.
In this case, the elevator is a mixture of superheated water and it is cooled from the heating system.
Thus, the required temperature of the water entering the heating system of the heating apparatus
[1].

The main areas of energy conservation in utilities:

— automation of the heat point to control the flow of heat energy for heating individual heat points
(IHP) in the automatic mode;

— use of IHP and gradual elimination of CHP;

— increase the efficiency of automatic heating control to regulate room temperature, which takes
into account the individual characteristics of the building.

An automated heating system can be connected to the district heating network and a dependent
and independent scheme (through water heaters). The connection of a dependent heating system is
the most common in Kazakhstan. Depending on the scheme does not require the use of expensive
thermal and mechanical equipment. Its main element is the pump, which is necessary to automate
the assembly, and the use of radiator thermostats in the heating system.

In order to compensate for changes in the volume of coolant as a result of heating and cooling,
they are independently connected to the heating network; expansion tanks provide heat supply and
ventilation systems. Expansion tanks are connected to the secondary circuit piping system to heat
the circulating pump. Small vessels are installed directly in the pipeline system, and a significant
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amount is on the floor of the heating element of the room. The kit consists of: valves, filter, hot
water meter, check valve, makeup valve, pressure switch, safety valve on the expansion tank.

Ideal heating can only be considered that:

1. allows you to maintain the desired temperature in the room does not depend on the vagaries
of nature;

2. Allows the temperature in each room;

3. allowed to pass the minimum amount of energy necessary to maintain the desired temperature
in the room.

To solve the problems inherent in the central heating system of consumption, leaving only the
"passive" of these options, we offer heating networks. It is about controlling and automatically
controlling the temperature of the coolant and flow in accordance with the temperature of the
outside air directly in your heating system. This is possible using automated heat points (AHP).

To calculate the heating capacity, the amount of heat needed to compensate for heat loss from
the estimated building temperature outside for heating is needed. For ventilation systems with a
design capacity, it is determined depending on the purpose of the system: the design temperature
in the open air for heating or the reference temperature for ventilation.

The nominal mode of thermal energy corresponds to real demand only in normal conditions. The
rest of the required amount of heat to the system is much lower estimated and its value depends
on the power: for heating and ventilation of the outdoor temperature; supply heat to the cost of a
draw.

Therefore, when the heat flux is heated, it must be adjusted so that the amount of heat released
corresponds to the need. Regulation of heat supply for heating can be done in three ways: qualitative,
quantitative and qualitative, quantitative. Qualitative method of changing the temperature of the
water supplied to the network of central heating (heating system) with a constant flow rate of the
refrigerant; change in quantitative flow of coolant at a constant temperature; therefore, the flow
temperature of the coolant and the qualitative and quantitative changes.

In order to reduce the energy consumption of water supplied to the heat network, an increase
in temperature compared to the heating curve with increasing water temperature requires almost
completely eliminating additional costs for hot water supply networks [2].

Heat supply regulation is the most convenient way in central heating systems with heterogeneous
heat loads (heating, hot water, ventilation) is a combination of quality control of a central heating
load or total load heating and hot water supply local group or quantitative regulation of certain
types of load [3].

The hot water system, as this parameter, as a rule, selects the water temperature after heating
in closed systems or after mixing device in open systems.

The ventilation system usually selects the temperature of the air heaters as an adjustable param-
eter.

1]

from the heating o @ @
network -0 1" '_I
I I],_ » [0 the heating

@@ | 5. 6/ 7 @ /®® system

nemwork 2 -

to the heating from the

heating svstem

F1curE 1 — Scheme of automation of heat points with the use of an adjustable elevator in the heating system.
1 - gate valve; 2 - manometer; 3 - thermometer; 4 - sump; 5 - pump; 6, 7 - adjustable elevator with electric drive; 8 -
position regulator needle elevator

Thermal control mode can be performed using the following methods [3,4]:
18
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- Violation (Fig. 2, b) - Heating of water for temperature control according to a schedule taking
into account temperature, depending on the outdoor temperature or integrated meteorological data,
taking into account the external temperature and solar insolation;

- To departures (Figure 2, a) - Regulation of room temperature for construction (room temperature
or average internal temperature, corresponding to a temperature of several rooms);

- Combined (Figure 2, ¢) - outrage and rejection.

- Software for control (Fig. 2, d) is a kind of principle of violation of control except that the forma-
tions are manipulated using a setting effect (program). This principle is often used in combination
with the disturbance compensation principle.
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F1curE 2 — Methods of thermal management of the building,.
X, 0p - air temperature in the room; z 1, z 2, ..z n - disturbing influences; 64, z2 - outdoor temperature; CO-control
object; AP-automatic regulator; t, w —time

Regulation of the violation (Poncelet principle) is based on the fact that the control system
monitors perturbing factors and, taking into account the control algorithm, is designed in such a
way that the effect of these factors on the displacement system. Changes lead to distraction of the
monitored parameter.

By adjusting the observed deviations of the monitored parameters and regulation begins only
after the shear has been fixed.

To take into account changes in meteorological parameters, weather sensors are external, you need
to use the parameters of indoor and outdoor air, solar radiation and wind.

A mathematical model of the substation is needed, and a complex consisting of a set of modules
or link units that describe the basic processes associated with the AHP and in the building. Thus,
it is necessary to describe the principles of the model and all the individual blocks included in their
composition. The specific mathematical model depends on the comparison of the concept of AHP.
The main goal of the mathematical model is to determine the temperatures and flow rates at each
moment in time at any point of the AHP. The main objective of the automatic control system of the
heat point is the stabilization of the indoor temperature. Improving the quality of heating and hot
water supply to Kazakhstan’s heat supplying enterprises and reducing the cost of producing Geal of
energy in the face of increasing requirements for them. Recently, much attention has been paid to
issues related to energy efficiency.

Thus, the heat supply system of the automated heat supply station was investigated using a
mathematical model to predict the room temperature.
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KasakcTangarbl >KblJIyMeH KAMTAMAaChI3 €TeTiH @HepKacinTep/iiH >KblJly MEH BICTBIK CyMEeH KaMTaMachbI3 €Ty
>KyMeciHiH camachlH »KakcapTy 0apbIChbIHAA aBTOMATTAHABIPLIIFAH XKbIJIy ILyHKTIH KYpy >K9HE 3epTTey

AnHortanusi: Makanana Kasakcranmarsl >KbLIyMeH KaMTaMacbhl3 €TETiH OHEPKOCINTEepAiH JKbIIy MEH BICTBIK CYMEH
KaMTaMachI3 eTy >KYWeCiHiH calachlH >KaKCapTy >KoHE OJlapFa KOMBLIATHIH TaJallTapiblH apPTYBIHBIH IIapTTapblHA COMKec
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OPTAJILIKTAHIBIPBIIFAH YKbILy KeJICiHe »KoHe Toyesil MeH Toyelici3 cbi3bara (Cy »KBUIBITKBIIITAD APKBLIbI) KOCBIIYbl MYMKIH.
Kazaxcranmgars! eH »Kui KOJITaHBIIATHIH TI30eKTi Toyesal Kby xKyhecin kocy. 2KyMbICTBIH MakcaTh O0IMEHIH TeMIepaTypachIH
TYPaKTaHABIPY OOMBIHIIA aBTOMATTAHILIPBIIFAH XKBULYy IIyHKTIH KYPacCTBIPY »KOHE 3epTTey OOJIBIIT TaObLIaIbl.

TyiiiH ce3aep: »KbLIyMeH »KaOAbIKTay, BICTHIK CYMEH »Ka0AbIKTay »KYHeci, aBTOMATTaHABIPHIIFAH KBTIy IYHKTI, HEPOHIBIK
2KeJii, HeHPOHABIK 2KeJjtiyiepai okbiTy, Matlab Mogesnbaey oprachr.

K.K. Abayrynosa, H. M. KucukoBa, A.E. Kyaunaii
FEepasutickuti Hayuorarbrvili yrusepcumem um. JI.H. lymusesa, Acmana, Kaszaxcman

PaspaboTka u ucciiegoBaHUE aBTOMATU3VPOBAHHBIX TEIJIOBBIX IYHKTOB B YJLyYIIEHUN KAY€CTBA CHUCTEM
OTONJIEHUS U ropsiuero BogocHabG>xkenusi B Kazaxcrane

AnHoTanusa: B crarpe paccMarpuBaeTcs HEOOXOJUMOCTDH YJIYUIIEHHS KadeCTBa OTOIJIEHUsS] M TOPSYEro BOJOCHAOXKEHUS
TerIOCHAOXKAIMX TpeanpuaTuii Kazaxcrana u yMeHbIIEHUsI 3aTpaT Ha IMPOU3BOJICTBO ['KaJl SHEPIUM B YCJIOBUSIX HOBBIIIEHUS
TpeboBaHUil K HUM. ABTOMATH3MPOBAaHHAs CUCTEMa OTOIJIEHUS MOXKET OBbITh ITOAKJIIOYEHa K CeTH LEeHTPAJIU30BaAHHOI'O
TEIIOCHAOYKEHNsT 3aBUCUMON M HE3aBHCHUMOIl cxeM (duepe3 BomoHarpesaresn). lloAKIIOUeHHE IENU K 3aBUCHMON CHCTEME
ororieHusi Hambosiee pacnpocrpaneHo B Kazsaxcranme. Ileabio maHHOil paboThbl SABJSETCA HUCCJIEJOBAHUE U pa3paboTKa
aBTOMATU3UPOBAHHOI'O TEIJIOBOI'O IIYHKTA 10 CTAOUJIM3ALMU TEMIIEPATYPbI B TOMEIIEHUH.

KiiroueBble cJI0Ba: TENJIOCHAOXKEHHWE, CUCTEMA T[OPAYEro BOJOCHAOXKEHUs, ABTOMATH3UPOBAHHBIN TEIJIOBON IIYyHKT,
HellpoHHas1 ceTh, OOyJYeHMe HEMPOHHOM ceTH, cpeja Mojeauposanus Matlab.
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Makanajiap Ka3ak, OpbIC, arblIIIbIH TiIAepiHae KaObLITaHaIbl.

3. ABTOpAbIH KoJI>ka30aHbl pegakuusira >Kibepyi makamnaubiy, JI.H. 'ymuaeB arbingarsl Eypa3us yiTTbIkK
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5. MakaJiaHbIH KYPbIJIBIMbI
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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 wvest 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
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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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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) PI'II IIXB "Espasuiickuii Harponaibubli yausepcurer umenu JI.H. 'ymunesa MOH PK
AO "Bank IlearpKpenut"

BUK Banka: KCIJIBKZKX

NUK: KZ978562203105747338 (KZT)

Kun 861

K6e 16

"3a nybnukamuio B Becruuk EHY ®UO asropa"

91



JI.H. I'ymunues arsiagarel EYY Xa6apmeicsr - Bulletin of L.N. Gumilyov ENU, 2018, 4(125)

2) PI'II IIXB "Espasuiickuii Hanuonanbueiit yausepcurer umenn JI.H. Cymumresa MOH PK
AO "Bank RBK"

BUK Banka: KINCKZKA

NNK: KZ498210439858161073 (KZT)

"3a nybnukanuio B Becrauk EHY ®UO asropa

3) PI'II IIXB "Espasuiickuii Hannonanbueil yausepcurer umenn JI.H. Tymunesa MOH PK
AO "Forte"

BUK Banka: IRTYKZKA

NUK: KZ599650000040502847 (KZT)

"3a nybaukamuio B Becrauk EHY ®UO apropa"

92



ITonoxkeHue 0 PYKONMCSX, IPECTABIsAeMbIX B >KypHaJ «BectHuk EBpasmuiickoro HaimoHaJIbHOTO YHUBEPCUTETA
umenu JI.LH.I'ymuaeBa. Cepusi Texundeckue HaAyKu M TE€XHOJIOTHH»

1. Ileas >xypnana. I[ly6Gaukamus TmaTeIbHO OTOOPAHHBIX OPHUIHMHAJIBHBIX HAyIHBIX PabOT B OOJIACTH TEXHUKU
U TEXHOJIOTHI: CTPOUTEILCTBO, APXUTEKTYypa, TIEOTEXHUKA, TIEOCUHTETHKA, TPAHCIOPT, MAIIUHOCTPOECHUE, 3HEPreTHKA,
cepruduKaIUs U CTAHIAPTH3AIMS, BEIYUCIUTEIbHAS TEXHUKA.

2. ABTOpy, K€JAIOIEMYy OILyOJIMKOBATH CTATHIO B KypHAje HEOOXOAUMO IIPEJCTABUTL PYKOIUCH B TBEPAOH KOIuu
(pacneuaraHHOM BapHaHTE) B OJHOM 3K3eMIUISpE, IOANMCAHHOM aBropoM B OtTies HaydHbIX u3faHuii (mo agpecy: 010008,
Kazaxcran, r.Acrana, yi. Carnaesa, 2, EBpasuiickuii HAIMOHAJIBHBIA YHUBEPCUTET WM. JI.H.I'ymusieBa, YuebHO-
aIMUHICTPATUBHBII Kopiyc, kab. 408) u o e-mail vest techsci@enu.kz B popmare Tex, PDF u Word. Ilpu sToM mo/kHO GBITE
CTPOro BBIIEP?KAHO COOTBETCTBHE MexkIy Tex-daitiom, Word-daitiom, PDF-daiiiom n tBepnoii konmeii. Takxke aBropy(am)
HEOOXOIMMO MPEIOCTABUTh COIPOBOAUTEIBLHOE TUCHMO B PEIJAKIINIO YKy pPHAJIA.

S3pIK MyOauKanuii: Ka3axXxCKuil, PyCCKUM, aHIVIMHACKUIA.

3. OrnopasiieHue crareil B peJaKIuio O3HAYaeT coIjlacue aBTOpoB Ha mnpaso Msnarensi, EBpasmuiickoro
HanuoHaJbHOro yHuBepcutera umenu JI.H. I'ymuneBa, usgaHusi crateil B >KypHaJjle M NepEeu3JaHUsl UX HA
sgro6oM mHOCTpaHHOM #s3bike. IIpeacraBisisi TekcT paborsl aJs HyGauKamuyu B >KypHaJie, aBTOpP rapaHTUpyeT
OPaBUJILHOCTH BCEX CBeAEHUI O cebe, OTCyTCTBHE ILIArNaTa U APYruxX (pOpM HENPAaBOMEPHOrO 3aMCTBOBAHUS B
pykomnucu, Hajiexkainee opopmiieHrEe BCEX 3aMMCTBOBAHMI TEKCTa, TAabGJIUI], CXE€M, UJIJIIOCTPALUMA.

4. O6beM cTaTby HE JIOJIZKEH IIPeBbIIaTh 18 crpanur (or 6 crpanui).

5. CxeMa IOCTPOEHUs CTATbU

I'PHTMH http://grnti.ru/

Hnuyuanst u Pamuauro aemopa(os)

IToanoe HaumenosaHue opzarudayuu, 20pod, cmpara (ecau aBTOpbl paboTAIOT B PA3HBIX OPraHU3ANUAX, HEOOXOIUMO
[IOCTABUTH OJIMHAKOBBIIl 3HAYOK OKOJIO (haMHJINK aBTOPA ¥ COOTBETCTBYIOIIEH OpraHn3alyn)

E-mail asropa(os)

Hassanue cmambvpu

Annomayus (100-200 cioB; He TOJIPKHA COAEPKATH (POPMYJIBI, HE JIOJI?KHA IIOBTOPATD IO COAEPXKAHUIO HA3BAHUE CTATHU; HE
JOJIZKHA COZlepKaTh 6ubanorpaduydecKie CCUIKY; TO/2KHA OTPaXKaTh KPATKOe COJIEPXKAHUE CTAThHU, COXPaHss CTPYKTYPY CTaTbU
—BBeJeHHE,/ [IOCTAHOBKA 3a1a4u,/ [esn, MCTOPUsL, METOABI UCCJIENOBAHNS, Pe3yJIbTaThl/00CyKICHAE, 3aKIIIOUEHUE / BHIBOBL).

Kuarouesvie caosa (6-8 cios/cioBocoderannii. KiodyeBble €10Ba JOJKHBI OTParkaThb OCHOBHOE COJIEPXKAHUE CTATbH,
HCIIO/IL30BATh TEPMUHBI U3 TEKCTa CTATbHHU, & TAKyK€ TEPMUHBI, OIPEIEJISIONNe IPEIMETHYIO 00/IacTh U BKJIIOYAIOIINE IDyTHe
BasKHBIE IOHSTHS, IIO3BOJIAIONIME OOJIErYUTh U PACIIUPUTH BO3MOYKHOCTU HAXOXKIEHHS CTATbH CPEJICTBAMHM HHEMOPMAIMOHHO-
[IOMCKOBO! CHCTEMBI).

OcHo6HOU meKem cmambu JT0JIZKEH COJlepKaTh BBeZieHne,/ MOCTAaHOBKY 3aJadn,/ 11esin/ NCTOPHIO, METO/IbI UCCIIeJOBAHUS,
pe3yIbTaThl/ 06Cy XK IeHHE, 3aKIIOYeHUE/ BBIBOJIBL.

Tabaruynb, pucyHrku HEOOXOAUMO PaCIOJaraTh IOCJIe yHOMUHAHUs. KarKA0i MILUIIOCTPAlUU JTOJPKHA CJIEI0BATH HAJIINCH.
Pucyskn no/oKHBL ObITH Y€TKMMH, YUCTBIMU, HECKAHMPOBAHHBIMH.

B crarbe HymMepyioTcs b Te POPMYADBL, HA KOTOPBIE 110 TEKCTY €CTh CCHLIKU.

Bce abbpesuamyput u COKpalleHusI, 3a HCK/IIOYCHHEM 3aBEJOMO OOIIEM3BECTHBIX, JOJIKHBI OBITH PaCIIN@POBAHBI IIpU
[IEPBOM YIIOTPEOJIEHUH B TEKCTE.

Ceenenust o purarcosot noddepotcke paboThl YyKA3BIBAIOTCS Ha MIEPBOM CTPAHUIIE B BUJE CHOCKH.

Cnucox aumepamypo.

B Texcre ccplikm 060O3HAYMAIOTCA B KBaJPATHBIX CKOOKax. CCBUIKM JOJIXKHBI ObITH IIPOHYMEPOBAHBI CTPOIO IO MOPSIKY
YIOMHHAHUS B TeKCTe. 1lepBas CChUIKa B TEKCTE Ha JIUTEPATYPy JO/KHA uMeTh HoMmep [1], Bropas - [2] u T.1. Ccbuika Ha KHUTY
B OCHOBHOM TEKCT€ CTaThU JOJIZKHA COIPOBOXKJATHCS yKa3aHUEM HCIOJb30BAHHBIX cTpaHul (Hampumep, [1, 45 crp.]). Cebuikn
Ha HeOoyOIMKOBAaHHBIE PA0OTHI HE JIOIYCKAIOTCA. HerkesaTeabHbl CChUIKA Ha HEPEHEH3UpyeMble U3JaHus (IPUMepbl OIACAHUS
CIIHCKA JIATEPATYPbI, OIHUCAHUS CIHUCKA JINTEPATYPHl HA aHIVIMHCKOM S3BIKE CM. HHKE B 00pasue opOpMIIEHUS CTATBH).

B koHIIE cTaThH, IIOCIE CIIUCKA JINTEPATYPbI, HEOOXOAUMO yKa3aTh bubauozpapuueckue darHHble Ha PYCCKOM U AHTIIUHACKOM
s13pIKax (ecm craThss 0OpMIIEHa Ha Ka3aXCKOM sI3bIKe), Ha Ka3aXCKOM W aHIVIMICKOM si3bIKax (ecsm craThs odopMIieHa Ha
DPYCCKOM A3BIKE) U Ha PYCCKOM M Ka3aXCKOM s3bIKax (ecyu crarbs odOopMIIeHa Ha AHIVIMHACKOM S3BIKE).

Csederust 06 asmopax: damuins, UMsl, OTIYECTBO, HAydHAs CTEIEH, JOJIKHOCTb, MECTO pabOThl, MOJHBINA CJIy>KEeOHBIN
azpec, TesedoH, e-mail — Ha Ka3aXCKOM, PYCCKOM U aHIVIMHACKOM SI3bIKAaX.

6. Pykomnuch momrkHa ObITH TIATEJIBHO BbIBEpeHa. Pykommncu, He COOTBETCTBYIONINE TEXHUIECKUM TPEOOBAHUAM, OyIyT
BO3BpaIlleHbl Ha JT0paboTKy. BosBpalienne Ha qopabOTKy He 03HAYAET, YTO PYKOIUCHh IPUHATA K OILyOJIMKOBAHMUIO.

7. Pabora c 251eKTpOHHOM KOoppeKTypoil. Crarbu, nocrynusiue B OTaes HayIHBIX U3AaHUI (peaKIys), OTIPABIISIOTCS
Ha AHOHUMHOE DPEIEH3UPOBaHMWE. Bce peneHsuu N0 CTaThaM OTIPABJAIOTCA aBTOPY. ABTOpaM B TeYeHHME TpeX IHei
HeOOXOIMMO OTIPABUTH KOPPEKTYypy craTbu. CTaTby, IOJIyUHUBIINE OTPULATEIBHYIO PELEH3UIO, K IIOBTOPHOMY DPAaCCMOTPEHUIO
HE IPUHUMAIOTCs. VIcnpaBiieHHbIE BADUAHTHI CTATEH U OTBET ABTOPA PEIEH3EHTY MPUCHLIIAIOTCA B pefaknuio. CTaTbu, UMEonue
[TOJIOYKUTEJIbHBIE PEIEH3UMY, [IPEICTABIISIOTCS PEIKOJUIETHN YKyPHAJIA [IIsT OOCY?K/I€HUsI ¥ YTBEPXKICHUS JJIsI ITyOJIMKAIIH.

IlepuomuyHOCTb >KypHaJsa: 4 pa3a B rogi.

8. Omara. ABropaM, IOJIYYHBIINM ITOJIOXKUTEIBHOE 3aKJIIOYEHNE K OIIyOIMKOBAHUIO, HEOOXOAMMO IIPOM3BECTH OILIATY IO
caexyomuM pexBusuTaM (s corpyaaukos EHY — 4500 renre, mis cropoHHunx opranusanuii — 5500 Tenre).

PexBusursr:

1) PT'II IIXB "Espaswuiickuii Hanuonaibabil yausepcurer umenn JI.H. I'ymunesa MOH PK

AO "Bank lenrpKpeaut"

BUK Banka: KCIBKZKX

NNUK: KZ978562203105747338 (KZT)

Kum 861

Ko6e 16

"3a mybnukarmuio B Becruuxk EHY ®UO asropa
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2) PI'II IIXB "Espasuiickuii Hannonanbubiit yausepcurer umenn JI.H. Tymuiesa MOH PK
AO "Bank RBK"

BUK Banka: KINCKZKA

NNK: KZ498210439858161073 (KZT)

"3a nmy6siukanuio B Becrauk EHY ®UO asropa

3) PI'II IIXB "Espasuiickuii Harponayubublii yausepcurer uMenu JI.H. I'ymunesa MOH PK
AO "Forte"

BUK Banka: IRTYKZKA

NUK: KZ599650000040502847 (KZT)

"3a nybaukaruio B Becrauk EHY ®UO agropa"
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MakaJjiaHbl paciMaey YJIrici
MPHTMN 27.25.19
A K. XKy6ansmmesa !, H. Temupranues ?, A.B. Yrecos 3

L Hnemumym meopemuneckoti mamemamuru u nayunss evucienuts Eepasutickozo
HAUUOHAALHO20 YyHusepcumema umenu JI. H. [ymunesa, Acmana, Kasaxcman
2 Axmiobuncruti pezuonasvioni 2ocydapemeennviti yrusepcumem umenu K. XKybanoea,
Axmobe, Kazaxcman
(Email:azaulezh@mail.ru, ntmath10@mail.ru,adilzhan_ 71@mail.Tu)

Yucnennoe nuddepennupoBanne pyHKIMil B KoHTeKcTe KoMnbioTepHOTo
(BBIYMCIINTEIHHOTO) HOIIEPEYHUKA

AHHOTaMA: B pamMKax KOMIBIOTEDHOIO (BBIYMCJIUTENHHOIO) IOMNEPEYHUKA  IIOJHOCTHIO
perena 3amada npubmkennoro muddepeniiupoanns (HYHKINN, TPUHAIIEKAINX KIACCAM
CoboJieBa 110 HETOYHON WHQOPMAIUN, IIOJIYYEHHO! OT IIPOU3BOJIBHOIO KOHEYHOI'O MHOXKECTBA

Tpuronomerpuyeckux koaddunuenro Pypwe-Jlebera muddepennupyemoit dyukium... [100-200
CJIOB].

KuaroueBbie cioBa npubiimkennoe mgudepeHnupoBanne, BOCCTAHOBJICHUE [0 HETOYHO

uHbOpMALUH, [peJe/bHAs OTPEITHOCTh, KOMIIBIOTEPHbINH (BBIYUCUTENBHBIN) HOIepevHuK. [6-8
CJIOB/ cJt0BOCOYETAHUI]|.

Bsegeune

TekcT BBEIEHUSI. ..

AmTopam He ciiejlyeT MCHOJIb30BaTh HecTaHgapTHble nakerbl LaTeX (ucmosbdyiite ux Jjnimb B
cilydae KpaiiHeil HeoGX0MMOCTH )

3aroJjioBoK ceKnuun

1.1 3arojioBOK moaceKnuu
OkpykeHwus.

Teopema 1. ...

Jlemma 1. ...

IIpennoxkenue 1.

Onpenenenne 1. ...

Caencrsue 1. ...

3ameuanwue 1. ...

Teopema 2 (Temupramues H. [2]). Texcm meopemot.

,H oKas3aTeJabcTBo. Tekcr JOKa3aTeJIbCTBa.

2. ®opmyibl, TAOJIUIIBI, PUCYHKU

. _ P . (V)
On(en; DN)y = 0n(en; T5 F; DN )y = (Z(N>71wrjlvi")eDN ON (8N, (l 780N>>Y, (1.1)
e On (en; (1M, on))y = on(en; T F; (1) on ) )y =
= s [T O e (10 () WD () +00)
feF Y

()

|7N <1(r=1,...,N)

Tabsurbl, pUCYHKH HEOOXOIUMO pacoJiararh mocje ynomuHanus. C KaxKJo# WLTIocTpanueil moiKHa
cJIeJ0BaTh HAJIINACh.

3. Ccbuiku u 6ubauorpadus
95



JI.H. I'ymunues arsiagarel EYY Xa6apmeicsr - Bulletin of L.N. Gumilyov ENU, 2018, 4(125)

Tasnuua 2 — Hazsanue Tabiuibt

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

PucvHok 4 — HazBanue pucyska

Jtst cChITOK Ha yTBEp2KJeHusi, (POPMYJIBI U T. 1. MOYXKHO HCIIOJIL30BATh MeTKu. Hampumep, Teopema 2,
Dopmyana (1.1)

s pykosojcrBa o IATEX u B KadecTBe mpuMepa opopMIeHNsT CCBLIOK, CM., HanpuMmep, JIpBockuii C.M.
Habop u Bepctka B makere ITEX. Mocksa: Kocmocurdopm, 1994.

Crmcok JuTepaTypbl OQOPMIISIETCS CJIELYIONUM 0OPA30M.

Crucok snreparypbl

1 Jlokymuesckuit O.M., I'aspukos M.B. Hauasa anciennoro ananumza. —M.: TOO "duyc", 1995. 581 c. - kuura
Temuprasiues H. KoMObioTepHbIil (BBITHCIUTEILHDLH) IONEPEUHIK KaK CHHTE3 M3BECTHOIO M HOBOTO B UHCJIEHHOM
anamuse // Becruuk Espasuiickoro Hanmonasssoro yausepcurera umenu JI.H. I'ymuesa —2014. —T.4. Ne101. —C.
16-33. doi: ... (upu HASIMYINN) - CTATHS

3 2Kybanbrmesa A.2K., A6ukenosa I1I. O HopMmax npon3BonHbBIX DYHKIUH C HYJIEBBIMY 3HAYCHUSIMI 3aJaHHOTO Habopa
JMHEAHBIX (DYHKIMOHAJIOB W WX NMPUMEHEHHs] K TONEPEIHUKOBBIM 3agadaM // PyHKIMOHATIBHBIE MPOCTPAHCTBA
u Teopus npubsmkennsa dynknuit: Tesucsl mokmanoB Mexaynaponuoit kondepeHuy, nocssiierras 110-geTuio
co must poxaenusi akagemuka C.M.Hukonbckoro, Mocksa, Poccusi, 2015. — Mocksa, 2015. —C.141-142. - Tpyasl
KoH(epeHInit

4 KypmykoB A.A. AHrHOIIPOTEKTOpHAS ¥ MIIOJIUIUIEMIYecKasi aKTUBHOCTE JieykomusuHa. —Aamarsr: Bacray, 2007.
—C. 3-5 - raszeTHbI€ CTATHU

5 Kpipos B.A., Muxaitmmaenko I'\I. Ananutudaecknii MeTO| BIOKEHHsT CUMILIEKTHIECKOH reomerpun // Cubupckue
SJIEKTPOHHBIE MareMmaTudeckne 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). - 3JIeKTPOHHBINA >KypPHAJ

A.2K. »Ky6anbimesa ! , H. Temiprammes ! , A.B. Yrecos 2

1 JL.H.ymunes amuvindazo, Bypasus yammols yrueepcumeminiy, meopusivolk MAMeMamuKa HCone eoLivlmy ecenmeyiep
uncmumymot, Acmana, Kasarxeman
2 K.2Ky6anos amvmdaev. Axmebe onipaix memaexemmin yrnusepcumemi, Axmobe, Kasaxcman

Kowmnsbiorepaik (ecenreyim) auamerp MoHMaTiHIHAe DyHKUMANAAPABLI caHABIK AuddepeHnuanaay

Ansoranus: Komnbiorepnik (ecenteyim) guamerp monMmoTiHinge Co6oJieB KIAChIHIA YKATATHIH (DYHKIUIADIBI OJIAPIbIH,
Tpuronomerpusiablk, Pypoe-Jleber koadbdurmenTTEpiHiy aKBIPIIbI >KUBIHBIHAH AJbIHFAH [9JI €MeC aKIIapaT OOMBIHINA JKYBIKTaY
ecebi TosbirpiMer 1emisai [100-200 cesznep.

Tyitin ce3mep: »xyvikran nuddepeHnuanmay, 4o eMeC aklIapaT OOHBIHINA KYBIKTAy, IIEKTiK kKaremik, Kommbiorepiik
(ecemrreyinn) nuamerp [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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