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Testing of the vortex burner device

Abstract: The article describes the experimental studies of the innovative vortex burner device.
The technique of the experiment is described in detail. The results of the experiment are given. The
values obtained are analyzed. The efficiency of this type of device is justified. The achieved level of
the combustion temperature in the device is about 1500 © C It makes possible to burn effectively fuel
and use the equipment as a heat generator. High velocities at the exit of the combustion chamber
of about 160 m/s provide improved mixing.

Keywords:: vortex burner device, liquid fuel, experiment, combustion chamber, thermal stress.
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Introduction. Within the conditions of stocks reduction of organic fuel, its more effective com-
bustion is of great current interest.

A group of scientists from L.N. Gumilev Eurasian National University developed the design of the
vortex burner device, which according to the author of the patent [1] is able to burn various types of
organic fuel more efficiently due to the formation of an artificial vortex in the preliminary chamber.

The Intense vortex will allow us to burn non-standard fuels, such as a water-oil emulsion, coal-
water suspension, used oils, etc.

Researchers made a field tests of a vortex burner (Fig. 1) in February 2019. Diesel fuel was
selected as fuel.

Initial data:

- Fuel type - diesel fuel (winter type);

- Fuel composition:

C.%H %S, %10, %N, %] QF, MJ/kg
86,3 | 13,3 | 0,3 | 0,05 | 0,05 12,4

- Initial fuel temperature: t; =5 °C;

- Fuel density: py = 840 kg/m?;

- Initial air temperature: ¢, =5 °C.

Fuel is fed into the burner device tangentially through the side entry. The amount of air required
for combustion is supplied with the fuel. Spin of flow, heating of the mixture, partial combustion,
it’s narrowing and significant acceleration occur inside the main chamber, which has a positive effect
on the mixture formation of the fuel and oxidant.

Experimental Test. The experiment proceeded in accordance with the following stages:

1. The fuel supply to the main fuel channel with a tangential twist. Twist occurs naturally,
spontaneously.

2. Ignition of fuel. Ignition device is necessary for the implementation of this stage - electric spark
or a small torch-igniter.

3. Selection of air quantity. Air consumption for the combustion was changed by the moving of
the position of the gate. The amount of air gradually increased till the visually observable steady
burning, when the flame shines brightly and does not break (Fig.2).

4. Measurements. Measurement is made on the following indicators:

- The temperature at the epicenter of combustion. The main measuring device is a quasi-
monochromatic pyrometer with a disappearing filament (Fig.3). The maximum temperature mea-
surement limit is 5000 ° C. Tungsten rods were installed for the effective taking of readings with
radiation in the direction of the flame. The rods create an barrier, they become hot under the
influence of the flame and begin to generate radiation, which is equivalent in temperature to the
radiation of the flame itself.

23
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Ficure 1 — Burning device drawing

FI1GURE 2 — Burning device in in work

- The pressure of the fuel-air flow in the combustion chamber, as well as a fuel separately. Manome-
ters were used with a tubular spring for the measure of pressure.

- Current consumption of electrical energy in the power of the fuel and air pumps.

- The fuel and air consumption. Fuel consumption was measured by the using a measuring tank
and a stopwatch. Air consumption was determined by the testimony of the gas meter.

The data were obtained during the experiment. They are listed in the table 1.

Calculation of technical specifications.The indicators below were calculated from test of
results using the data obtained:

1. Working thermal power of the burning device:

@ = By - QY - = 300kW,
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Ficure 3 — Pyrometer with a disappearing filament

TABLE 1 — Measurement results

Measured value Value | Unit of measurement
1 Burning temperature, t; 1520 °C

2 Current of the electric motor of the fan, I | 1,3 A

3 Pressure of fuel-air mixture, iz 0,35 kgf/cm?

4 Pressure of fuel in inlet, ;n 1,2 kef/cm?

5 Fuel consumption, ; 0,009 1/sec

Also 0,0078 kg /sec

6 Air consumption, V 0,12 kg /sec

where 1 = 0,9 — burning efficiency coefficient. It is accepted as standard.

2. Excess air ratio a = 1,2 according to the data from the table 1.

3. Exhaust gas consumption. The calculation of the volume of combustion products was made
according to the standard formulas for calculating the volumes of diatomic, triatomic gases and
water vapor [1].

20 _ 3
V20 = 0,1088m?/s

mg =V7'py =0,129kg/s.

where pg, — density of combustion products, kg/m 3,
These consumptions were taken by the temperature 20 ° C.
Exhaust gas density p, depends on the temperature ¢, according to the following formula:

1
0, 787322521209717 + 0, 00279036234132946 - ty

Py

Gas density according to 20 °Cis pgg = 1,186 kg/m?3;
Gas density according to 1520 ° Cis p1500 = 0,11986 kg/m?.
Respectively
The specific volume of gases according to 20 °C is o9 = 0,843 m? /kg;
The specific volume of gases according to 1520 ° C is vi500 = 5,029 m? /kg;
As a result, the volume consumption according to 1520 ° C is:
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Vg1520 = Vg20 -my = 0,64m3/s.

4. The speed of movement of the working flow (flame speed):

1520
4.V

2= 168,7m/s.
™

v =

where d — is the diameter of the output section, m (Fig. 2).

In general, the combustion gas products are under the significant temperature expansion, which
significantly increases the gas flow rate and, as a consequence, its speed. The dependence of speed
from temperature is represented graphically in Fig.4.
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Ficure 4 — The dependence of the speed of the output gases from the combustion temperature

5. Power consumption of the fan:

N =1-U=286W,

where U — voltage, V.
6. Thermal stress of the furnace volume: Thermal stress (kW/m? ) of pre-furnace volume:

Q B-Q¥-n 300 kW
= = = = 56200, 82—
v, v, 0,005 3

where V;, — volume of furnace, m?.

Thermal stress of the furnace volume in boilers with natural circulation usually choose about
140 — 150 kW /m3 for the boilers, which are designed for burning of coal. This stress is chosen
within 200 — 230 kW/m? for gas-oil boilers, and in gas-tight boilers a little higher [2]. Thus, the
proposed burner device has a thermal stress that is 240 times higher than the standard value for
the furnaces of steam boilers.

Conclusion. The considered device is able to heat the air-fuel mixture effectively before burning
due to the presence of a vortex combustion chamber in accordance with the European patent, which

contributes to its stable operation in cold temperatures in winter.
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The high burning temperature in the research device (over 1500 ° C) allows us to consider this
vortex burner as a highly efficient generator of thermal energy for various needs of industry.

The high speed of the combustion products at the exit of the vortex burner has a significant
kinetic potential for converting it into other forms of energy. The speed of combustion products
increases from 26 to 168 m/s (approximately 6,5 times) due to the increase in temperature from 5
to 1520 ° C.

The high concentration of the air-fuel mixture in the pre-combustion zone allows to burn the fuel
under high thermal stresses, which exceed typical values hundreds of times.
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BUK Banka: IRTYKZKA

NUK: KZ599650000040502847

Ko6e 16

Kuu 859 - 3a crarsio

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

NUK: KZ946010111000382181

Ko6e 16

Kun 859.

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

"3a nybaukamnuio B Becrauke EHY ®UO asropa"
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ITosio>keHMEe O PYyKONNCSIX, IIPEACTABJIsIEMbIX B >KypHas «BectHuk EBpasuiickoro HanjMOHAJIBHOTO yHUBEPCUTETA
umenu JI.LH.I'ymumaeBa. Cepusi Texuuvdeckue HayKu U TE€XHOJIOTHU»

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

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

A3k myGaukanmuii: Ka3axCKuil, pyCCKuil, aHTVIMACKAMN.

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

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

5. CxeMa mOCTPOEHUs CTaTbU

I'PHTH http://grnti.ru/

Hrnuyuaas, v Pamuauro aemopa(os)

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

E-mail asropa(os)

Hassanue cmambvu

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

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

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

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

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

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

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

Cnucox aumepamypovt

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

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

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

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

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

IlepuoguyHoOCTb >KypHaJia: 4 pa3a B rof.

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

PexBusursr:

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

AO "Bank lentpKpeaut"

BUK 6aunka: KCJIBKZKX

NNK: KZ978562203105747338

Kb6e 16

Kmu 859- 3a crarsio

2)PI'II [IXB "Espasuiicknii nanmonansubiii yausepcurer umenu JI.H. I'ymunesa MOH PK AO "Bank RBK"
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Buk 6anka: KINCKZKA

NUK: KZ498210439858161073

Ko6e 16

Knn 859 - 3a crareio

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

NUK: KZ599650000040502847

Ko6e 16

Kuu 859 - 3a crarsio

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

NUK: KZ946010111000382181

Ko6e 16

Kun 859.

"3a ny6nukanuo B Becruuke EHY ®UO asropa

121



JI.H. I'ymunaes arbiagarel EYY Xa6apuibicel - Bectuuk EHY um. JI.H. I'ymuiesa, 2019, 4(129)

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

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

Yucnaennoe nuddepennmmpoBanne pyHKii B KoHTeKcTe KoMnbioTepHOTO
(BBIYHMCIUTEIHHOTO) HOIIEPEYHUKA

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

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

BBenenne

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

3aroJioBOK CeKIuu

1.1 3aroyioBOK IoJaCceKnuu
Okpy2xeHus.

Teopema 1. ...

Jlemma 1. ...

Ilpenmoxxkenne 1. ...

Omnpegenenne 1. ...

CaencrBue 1. ...

3ameuanmue 1. ...

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

2. ®opmysibl, TAGJIUIBI, PUCYHKH

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

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

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

Pucvhok 2 — HazBanue pucynka

3. Ccbuiku u 6ubauorpadmust

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

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

Crucok juTepaTypbl 0QOPMIIAETCS CJIEYIONNM 00PA30M.

Crucok jaureparyphbl

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

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

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

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

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

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

Komnsbiorepaik (ecenreyim) guamerp MoHMOTIHIHAE DyHKUImMaANapasl caHabIK, auddepeHnuanaay

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

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

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

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

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

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

Keywords: approximate differentiation, recovery from inexact information, limiting error, computational (numerical) di-
ameter, massive limiting error. [6-8 words/word combinations|
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CBenenusi 06 aBTopax:
2Kybanviwesa A.2K. - crapmmii HaydHBIH COTPYAHUK VIHCTUTYTa TEOPETHYIECKON MATEMATHUKU W HAy9IHBIX BBITUCJICHHUIA,
Espasniickuii nanmonabublii yausepcurer umenu JI.H.I'ymunesa, yi. Carnaesa, 2, Hyp-Cysnran, Kazaxcran.
Temupzanues H. - nupexkTop MHCTATYyTa TEOPETUIECKON MATEMATUKHU U HAYIHBIX BHIYUCICHUH, EBpasuiickuii HalmoHaIbHbBIA
yuusepcurer umenu JI.H.I'ymuiesa, yn. Carnaesa, 2, Hyp-Cynran, Kazaxcran.
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Zhubanysheva A.Zh. - Senoir researcher of the Institute of theoretical mathematics and scientific computations, L.N.
Gumilyov Eurasian National University, Satpayev str., Nur-Sultan, Kazakhstan.
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