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The use of hydro-cyclone pumping units for the intensification of wastewater
treatment processes

Abstract: To optimize the operation of small sewage treatment plants, it is proposed to use a
new design of a hydro-cyclone pump installation (application for obtaining a patent for the utility
model of the Republic of Kazakhstan No. 201805052.2 of August 2, 2018), which allows combining a
three-stage process of simultaneous separation of multiphase fluid into components: clarified water
+ thickened sediment.

Keywords: pump, hydrocyclone, slurry, minihydrocyclone, vacuum hydrocyclone, working noz-
zle.

DOI: https://doi.org/10.32523/2616-7263-2018-125-4-21-28

Introduction. Kazakhstan is a state with limited water resources. The territory of the country
occupies the central regions of Asia, where semi-desert and arid lands dominate with a rare network
of rivers, many of which have short-term runoff, which stops in summer. Large rivers tend to
have a transboundary character. The volume of water resources that can be removed from them
for consumption by the population decreases from year to year due to the intensive use of water
resources by neighboring states. In the near future, a reduction in the flow of transboundary water
resources into the republic is expected due to the growth of economic activity, primarily in China
and Russia, as well as in Kyrgyzstan and Uzbekistan.

Artificially created surface sources, reservoirs, are subject to strong anthropogenic influences, as
well as climatic influences associated with global warming. Also, a serious reason for the depletion
of fresh water in Kazakhstan is the discharge of wastewater and the flushing of pollutants from the
territories into water bodies. This problem in the coming decades could be threatening, including
for the national security of the country. The level of public access to water supply and sanitation
is one of the elements that determine the quality of human life. Ensuring the same standard of
living of the population, both in cities and in rural (small) settlements is a priority that has been
repeatedly noted in the annual Presidential addresses of the Republic of Kazakhstan, as well as
in ongoing state programs (the Development Program of the Regions for 2020, State program of
infrastructural development "Nurly Zhol" for 2015-2019). The proportion of the population of
Kazakhstan living in rural areas is about 43%. In the countries of Central and Eastern Europe,
which are more comparable in terms of economic development with Kazakhstan, the share of the
population living in small settlements of up to 2,000 people is about 30% and forms an important
part of its population. In small settlements (Poland, Lithuania, Latvia, Estonia, Czech Republic),
in which more than a third of the rural population lives, biological treatment with active sludge
is used, which is distinguished by its versatility, since it distinguishes almost all types of organic
pollution, is ecologically clean and widely known to specialists [1-3].

1. Problematic issues. A distinctive feature of a sewage disposal system in rural (small) settle-
ments is sharp fluctuations in flow, heterogeneity of their composition and quality of maintenance of
small sewage facilities. The simplest and most reliable are sewage treatment plants based on natural
methods of purification. These include structures with underground filtration - filter wells, filter
trenches, underground filtration fields, sand and gravel filters. These facilities are easy to operate,
provide high-quality cleaning and disinfection of wastewater [3-5].
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However, in regions with a high groundwater level and unfavorable soils for filtration, the pos-
sibility of using these structures is limited. In these cases, wastewater treatment plants based on
artificial purification methods have a higher productivity. In such facilities, the most widely used
biological method of wastewater treatment. This method is distinguished by its versatility, since it
distinguishes almost all types of organic pollution, is environmentally friendly and widely known to
specialists |6, 7].

In general, the technological scheme of cleaning includes a mechanical unit (grids, sand traps,
primary settlers) and biological (aerotanks with extended aeration, biofilters of various designs)
cleaning.

The purpose of mechanical treatment, which is an important step in the process of water purifica-
tion, is to prepare wastewater, if necessary, for a biological, physico-chemical, or other method with
a deeper treatment.

It promotes the removal of undissolved and partially colloidal mineral and organic impurities
from wastewater. Mechanical treatment ensures the release of suspended solids from sewage up to
90 — 95% and the reduction of organic pollutants (by BODcompiete ) by 20 —25% [1, 7, 8]. In
some cases, mechanical cleaning is the only and sufficient way to extract mechanical impurities from
wastewater and prepare them for reuse in recycled water supply systems. Mechanical cleaning is
carried out by means of filtering, sanding, settling, centrifuging, filtering. However, the use of these
methods requires significant both capital and operating costs.

In particular, the process of settling is carried out in primary and secondary settlers, having large
dimensions and a significant consumption of materials for their manufacture, respectively, their cost
is very high. Also requires a long duration of settling. In the case of the presence in the clarification
process of a turbulent mode of movement of water in the settling basins, sedimentation of suspensions
is slowed down and the clarification effect decreases. Wastewater treatment from mineral impurities
is carried out, as a rule, at sand traps of various types. For normal operation of sand traps, it
is necessary to ensure regular discharge of sediment retained in them. Its excessive accumulation
leads to a decrease in the living cross section of sand traps and an increase in sand removal from
them, which causes difficulties in removing the sediment from the primary sedimentation tanks,
pumping the sediment through pipelines and processing it. Even in the most advanced types of sand
traps, organic impurities capable of decay are precipitated along with sand. This causes significant
difficulties in the subsequent processing and disposal of sediment from sand traps

2. Solutions. One of the areas of scientific research is the research and development of high-
performance compact devices used in the technological scheme of wastewater treatment.

Of undoubted interest for solving these problems are pressure hydrocyclones. In addition, as
shown by studies of domestic and foreign scientists, the extremely broad prospects for the use of
hydrocyclones are associated with the technology of industrial wastewater treatment [4, 9-11].

Most of the works devoted to hydrocyclone cleaning belong to the field of separation of a two-
component fluid containing impurities with a density much higher than the density of the medium
being treated. At the same time, there is a high performance of these devices. However, when
separating three-component liquids (these include municipal wastewater), containing impurities of
both higher and lower density of the treated medium, more than 50 percent of the total content of
pollution, mainly floating, is removed from the apparatus with clarified water [9, 12].

Analysis of the reasons for the negative effect of the removal, the study of the advantages and
disadvantages of the known technical solutions showed that the three-step process of centrifugal
separation of a multicomponent liquid is important in intensifying the separation process in a hy-
drocyclone.

In Kazakhstan, Professor A.A. Abduramanov for the first time a hydrocyclone method of sediment
collection in the pump suction line was developed, which later turned out to be a very promising
direction in hydraulic engineering and land reclamation, water supply and sewerage, utilities and
pump engineering [10, 13-15]. Later similar work was carried out in Japan, Bulgaria, Russia, USA
[2, 8, 10, 12].

On the basis of this method, a new scientific direction has been created - hydraulics of hydrocy-
clones and hydrocyclone pump installations [4, 10, 13-27]. A distinctive feature of these plants is

22



A.A. Abduramanov, A.A. Abirov, A.A. Abashev, Zh.E. Kaliyeva, M.T. Userbayev

that they are multifunctional, belong to intensive technologies, and simultaneously carry out several
processes in the technological cycle, which were previously carried out separately by the base pump,
sump, separator, flotation cell and other expensive equipment that occupies large production areas
and requires a large number of service personnel.

The basis of all these developments was the idea of giving a swirling character to the flow drawn in
by the pump. The use of the centrifugal effect of displacing solid particles (suspensions) from a liquid
in a rotating flow created in cylindrical (conical) or cylindrical conical suction pipes (hydrocyclone
chamber) of pumps allows the separation of a two-component medium to components.

For a long time, the effectiveness of such a separation of two-component slurry into its constituent
components remained doubtful, because any local resistance located on the suction line of the pump
increases the loss of specific energy, thereby reducing the cavitation reserve of the pump. It was
believed that the reliability of the hydrocyclone pumping units is low. However, as practice has
shown, cavitation phenomena occur when the depth of vacuum in the suction line of a centrifugal
pump exceeds 7-8 meters of water column. Therefore, below this limit, the pump installation may
operate normally. The loss of specific energy (pressure) in hydrocyclones with a diameter of the
cylindrical part of less than 0.5 m is usually 2-3 m. Of water. st. This means that a hydrocyclone
pump installation can work quite satisfactorily when drawing water from a source located at a depth
of 4-5 meters. This depth is sufficient for the successful solution of many production problems.

Until now, in published works, the movement of flows in a hydrocyclone was considered steady, if
we ignore the short periods of starting and stopping the pump unit. But the work of a hydrocyclone as
the head of a hydraulic ram shed light on the need to study the unsteady motion of a two-component
swirling liquid. Naturally, the theoretical and experimental study of the unsteady motion of three-
dimensional (swirling) flows in a hydrocyclone and other hydraulic engineering devices represents a
new promising direction in science and technology. A very important and promising direction is the
separation at the suction line of the pump fluid “liquid + liquid” and the three-component medium
“solid phase + heavy liquid component + light liquid component” (sand + water + fatty impurities
(oil, oil, etc.) a) on the constituent.

The authors propose the creation of a technological process of mechanical wastewater treatment
based on centrifugal separation of phase components in hydrocyclone pumping units, allowing to
combine in one node a three-step process of simultaneous separation of a multiphase fluid into
components: fats + clarified water + thickened sediment [28-30].

The essence of the proposed process is illustrated by drawings (Fig. 1). Hydro-cyclone-pumping
oil sludge separator consists of a centrifugal pump 1, vacuum hydraulic 2, hydraulic elevator 3,
mini-hydraulic cyclone 4, inlet 5, vacuum-hydrocyclone, drain pipe 6 with straight slots 7, discharge
pipe 8, discharge pipe 9, inlet drawing, and in-out-of-the-art white-outboard drawing, inlet drawing,
in-line drawing, in-line drawing, in-line drawing, in a white-outlined template, in-line design, in a
white-outlined pattern, inlet template, in-line design, in an inlet template, in an inlet design, in an
inlet design, in a vacuum cleaner, in a slotted outlet , slurry nozzle (working nozzle) 12, thickening
chamber (suction nozzle of hydraulic elevator) 13, mixing chamber (inlet of a hydrocyclone) 14,
hydrocyclone 15, a discharge nozzle 16 of a hydrocyclone and slime (dog ovogo) holes 17.

Hydrocyclone-pumping oil sludge separator works as follows. After starting the pump, the three-
component slurry (sludges + water + oil impurities) tangentially enters through the nozzle 5 into
the vacuum cyclone 2. Under the action of the centrifugal inertia force, the slurry is divided into two
parts. The heaviest phase (component) - sludge (sand) moves to the wall of the vacuum-hydrocyclone
and at the same time to the top of the conical part, that is, to the thickening chamber 13. And the
lighter phase - oil impurities through the straight slots 7 of the discharge pipe 6 enters the pump 1.
However, these petroleum products contain a significant amount of water. Therefore, it is necessary
to enrich them by reducing the amount of water contained in them.

For this purpose, the pumped fluid from the pipe 8 and the pipe 9, and the inlet pipe 10 (oil
products + water) is sent to the mini-hydro cyclone 4. Here the slurry is separated by density.
Water having a high density goes to the top of the conical part of the mini-hydro cyclone and is
then used as a working jet, which under high pressure flows through the working nozzle 12 into the
receiving chamber 3 of the hydraulic elevator.
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Ficure 1 — Hydrocyclone pumping oil sludge separator

In the receiving chamber, a vacuum and sludge (sediment) are formed, concentrated in the thick-
ening chamber 13, is drawn into the working stream. Further, in the mixing chamber 14, water
and sludge are mixed and enter into hydrocyclone 1 tangentially. In the hydrocyclone, the slurry
is divided into water and solid particles (sediment, sand, sludge). Water exits through the drain
16, and the sediments through the hole 17. Concentrated oil impurities are discharged from the
mini-hydro cyclone by the oil drain pipe 11.

Thus, in a hydrocyclone pumping oil sludge separator, extraction of the oil product, sediment
(sludge) and water separately is carried out successfully from the three-component initial slurry of
the oil product.

A distinctive feature of this installation is that various hydraulic processes will occur in hydro-
cyclone chamber 2 and mini-hydrocyclones 4.15: vacuum and pressure-vacuum, respectively, due to

the location of the hydrocyclone chamber of the slurry pipe (working nozzle) at the mouth of the
cone 12.

Research and implementation of this wastewater treatment method will allow not only to intensify
the work of sewage treatment plants, but also to improve the quality of treatment.

3. Conclusion. The considered technological process allows to significantly expand the function-
ality of commercially available pumping equipment. Based on the combined use of hydrocyclones,
impeller and hydrojet pumps, it is possible to significantly increase the pressure or flow, as well as
the allowable vacuum suction height of vane pumps, pump slurries and gases, create a vacuum, mix
liquid, solid and gaseous media, trap sediments, thicken the slurry, clean ( lighten the liquid phase
from suspended solids in motion and many other slurry transport operations. On the other hand,
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the creation of these installations makes it possible to achieve large values of efficiency as compared
to the efficiency of a separately located hydrocyclone or jet pump. Increased efficiency is achieved
due to the fact that most of the useful work in a complex installation is performed by a blade pump,
and the hydrocyclone and jet apparatus perform only those technological functions that the blade
pump cannot perform (separation of slurry in phases, removal of pulp to the side, gas pumping,
suppression of cavitation, etc.).

Many of the disadvantages inherent in separately installed hydrocyclones, impeller pumps or jet
apparatus can be eliminated by creating and using installations in which the hydrocyclone cen-
trifugal pump and the jet apparatus are mutually complementary. In particular, in the proposed
hydrocyclone-pumping oil sludge separator, the slurry nozzle 12 of mini-hydrocyclone 4 is simul-
taneously the working nozzle of the receiving chamber of the hydraulic elevator 3, and the mixing
chamber 14 of the hydraulic elevator 3 is the input nozzle of the hydrocyclone 15. Such a com-
bination of installation units makes it possible to significantly intensify the process of separating
multi-phase components into a hydrocyclone 15. This combination of installation units makes it
possible to significantly intensify the process of separating multi-phase components. and also to
simplify its design as a whole.

Cricok aureparypbl

1 dxosnes C.B., lNonwinreiin 51.C. O6paboTka (heKaJIbHBIX OTXOA0B MaJIbIX HaceJeHHBbIX MyHKTOB. —M.: Wzx. IINTH,
—1984. —48 c.

2 I'pynep U. Ouucrubie coopyzxkenus masioit kanaymsanuu. —M.: Crpoiinzgar, —1980. —200 c.

3 Ab6mypamanos A.A., Aiirackaes K.C., Bajzkanos B.M. Bomoouncrabie ycrpoiicTBa, BOJIONOIbEMHBIE YCTAHOBKU
W TUAPOTEXHUYECKHWE COOPYKEHUsI CHUCTEM BOJOCHAOXKeHWsI, opolneHus u obsomHenus. —Kambour: — YOII
ZKambpuickoro ITHTU, —1994. 79 c.

4 T'yaxos A.T. IlpoekTupoBaHme MaJibIX OYMCTHBIX COOPYXKEHHIl KAHAJM3AIMNA C HCKYCCTBEHHON OHOJIOIMYECKOi
ounctkoii. —Bostorma: Bol'TY, —2000. —57 c.

5 Jlykuapix H.A., JTlunman B.JI., Kpumryn B.IT. Meroas! moouucrku crounbix Bog. —M.: Crpoiinzmar, —1978. —156 c.

6 Pexkomenpanuu mo uH:KEHEPHOMY OOOPYIOBAHUIO CEIbCKUX HACEJEeHHBbIX MyHKTOB. —M.: Crpoitmsmar, —1984. —111 c.

7 Boponun A.T. Oupenenecane 06beMOB BOIONOTPEOJIEHUST U OTBEIECHUSI CTOYHBIX BOJI, MaJjbIX BOJOIOJIbL3ABATEIIEH.
Mex. By3. ¢6. Munck. Hayka u rexuuka —1979. —C. 43-48.

8 Kysmkos B. E. Pazpaborka, 0bGOCHOBaHME W WUCCJIEJOBAHUE CHCTEM OYHMCTKH JIM3€JIbHOIO TOIIMBA B CEJIBCKOM
XO34AUCTBE ¢ TPUMEHEHUEM THJIPOIUKIIOHOB. ABTOped. Auc.KaH . TexH.HayK.—denabunck, —1999. —24 c.

9 2Kanryxwunos E.M. Hccnenosanne u paspaborka crrocob60B MHTEHCHUMUKAINE PAOOTHI HAIIOPHBIX T'HIPOIMKJIOHOB
npu ouucTke cTouHbIX Boj. 2KypHas Bonnoe xossiicrBo Kazaxcrana —2004. —Ne3. —C. 14-17.

10 Hosuap U. FO. Ilarert P® Ne2205260 ot 15.08.2006.

11 UunoBammonnbiii narent Ne 20781 KZ. AGmypamanoB A., AbeyoBa A. u ap. mapornukionHHast HacocHast
vedrenoBymka. Bros. Ne2, 2009.

12 MIunmubex K., 2Komamanos H. Cro u3obperenuil qoKTOpa TeXHUYECKHX HayK, npodeccopa A. AGmypamaHosa.
—Anmarer.: KasHTY, —2010, -309 c.

13 Abaypamano A.A. Pexxum paGoThl THIPONMKIIOHA Ha BCACBIBAIOIIEH JIMHUM IIEHTPOOEXKHOrO Hacoca. Jluc . kau.
TexH. HaykK, —Asmarel. KasHUUD, —-1971. —137 c.

14 A6aypamanoB A. A., I:xymabekos A. A., TxxymabekoB A. A. CoBepllieHCTBOBaHUE KOHCTPYKIUY T'HIPOIUKIIOHOB
Jst ouncTKU crounbix Bog // 2Kypuan «Vccnenosanusi, pesynasrarely, KasHAY, Anmarer. —2012. —Nel. —C. 60-66.

15 NunoBammonnsiii marent Ne20782 KZ mo szasske 2007/1391.1 or 11.2007. A6myosa A., Ixymabekos A.,
AbnypamanoB A. u jp. I'mpponukiionnas nedrenoBymka. bros. Ne 2, or 16.02.2009.

16 Taiinykos B. U., Hosuap . 1O. ITatenr PO Ne2233706 or 08.2004.

17 A6aypamanos A.A., AGames M.M., A6upos A.A. CoBeplieHCTBOBaHUE TEXHOJOTUYECKUX IIPOIECCOB OYUCTKHU
CTOYHBIX BOJ Ha MaJIbIX OYMCTHBIX coopyxkenusx. 2Kypuan «Boga». —2015.-Ne§ (96). —C. 33-36.

18 Ckupgos 1.B., ITonomapes B. I. Ouncrka croka Box B rugporukiaonax. —M.: —1975. —176 c.

19 MexaHrnKa BUXPEBBIX W BHHTOBBIX MIOTOKOB XKHJIKOCTH W €€ NPHUIoXKeHume B ruaporexamke. U.1. —Tamkent:
TUNHUMCX, —1982. -81 c.

20 Mexanuka BUXPEBBIX U BUHTOBBIX IIOTOKOB KHJIKOCTH U €€ NpUJIoKeHue B rujporexHuke. 1.2. — TamkeHr:
TNUMMCX, -1985. -113 c.

21 T'maponuKIIOHHBIE YCTAaHOBKM B I'MApOTeXHUKE u Mejuopanun. —Lamkentr: —TUUNMNMCX, —1986. —100 c.

22 T'mapaBiuka TUAPOIMKIOHOB U THIPOIMKIOHHBIX HACOCHBIX yCTAaHOBOK. —Lapa3 «Cenim». —2011. —296 c.

23 Crpyitable anmaparsl. Teopus u npaktuka. —lapa3: Cenim. —2011. —200 c.

24 Mexanuka x)kugkoctu. —Lapas: Cenim. —2014. —280 c.

25 Mexanuka xunakoctu. —'epmanus: Lap Lambert Academic Publishing. —2015. —218 c.

26 Crpyitabie annaparbl. Teopusi u npakruka. —epmanus: Lap Lambert Academic Publishing. —2015. —153 c.

25



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

27 NunoBanmonuntii narent Ne 20152 KZ. A6nypamanos A., Kapues M. I'muponukiiontas HacocHas He(TESOBYIIKA.
Bros. Ne10, 2008.

28 BpiBox OpMysIBI TOMEPEYHON CUJIBI JaBJIEHHWs KUJAKOCTH Ha Bpalmaromieecsi Tejo npu 3dderre Marnyca.
MexaHuKa KUJKOCTU U MOJIEJIUPOBAHUE MIPOIECCOB TexHosoruu. —Lapa3: —2006. —Ne2. —C.239-241.

29 YpaBHeHUE IBYXIIOBEPXHOCTHOT'O BUXPO-IIPSIMOTOYHOIO I'UIpo3jieBaTopa. IIpobiieMbl TeopeTnyeckoil U IPUKJIaTHOMN
MeXaHUKM: Te3WChl JOKIAI0B MeXKIyHapOoIHOH HaydHOU KoHpeperuu. Amvarser, —2006. —C.28.

30 K pacuery Kamep CMeleHns IPsIMOTOYHBIX ¥ BUXPEBBIX THAPO31€BATOPOB. MexaHnka 1 MOJIeIMPOBAHIE TIPOIIECCOB
texHosoruu. —Lapa3: —2001. —Nel. —C. 87-92.

A.A. Abaypamanos 23, A.A. A6upos 12, A.A. AGames > , 2K.E. Kanuesa 12 , M.T. Ycepbaes *

L JI.H.I'ymunes amuindaes, Eypasus yammos yrusepcumemi, Acmana, Kasaxcman
2 AKY MeBM Koadanbans sicone epadura accoyuayuaco, Acmana, Kazaxcman
3 M.X. dyaamu amomdaes. Tapas memaexemmir yrnusepcumemi, Tapas, Kazaxcman
4 C. Cetipyrnur amovmdass Ka3a% a2pomernuKaivs yrusepcumemi, Acmana, Kasaxcman

AFrpIHOBI CysIapAbl Ta3apTy NPOIECTEPIiH KYIIEHTy YINiH I'MAPONUKJIOHAbI COPFbI KOHALIPFBIJIAPGIH HNalijajlany

Annoranus: KinriripiM capKbIHIBI Cystapabl Ta3apTy KOHIBIPFBLIBIPBIHBIH KYMBICHIH OHTANIAHIBIPY YIIIH, THAPOIUKIIOH b
COPFBI KOHZBIFBICBIHBIH >KaHa TYpiH naiinanany ycemabutaner (KP 16.02.2009 k. Ne 21103 marenTi), Gysr CyZplH, MEHEMAJLIBL
MeJiiepi 6ap KO KOMIIOHEHTT] CYCIIEH3UsIJaH MeXaHUKAJIBbIK, KOCIIaJlapbl FaHa ajlyFa MyMKIHZIIK 6epesi.

TvyiliH ce3aep: COprbl, M’UAPONMKIIOH, CYyCIIEH3MsI, MUHU TUAPOIMKJIIOH, BAKYYM T'HIPOKCHUIIOHBI, )KYMBIC iCTEHTIH camraMma.

A.A. A6aypamanos 23, A.A. A6upos 12, A.A. AGames > , 2K.E. Kanuesa 12 , M.T. Ycep6aes *

I Bepasutickuti nayuonarvhsiti yrusepcumem umery JI H. Nymusesa, Acmana, Kasaxcman
2 POO HOY <«Accoyuauyusa npukaadnoti zeomempuu u epadurus, Acmana, Kazaxcman
3 Tapascxuii eocydapcmeentout yrusepcumem umenu M.X. Jyramu, Tapas, Kasaxcman
4 Kasazcxuti azpomeznuseckuts yrnueepcumem umenu C. Cetigyaruna, Acmana, Kazaxcman

HNcnons3oBanue T'NMAPOLMKJIOHHBIX HACOCHBIX YCTAaHOBOK OJidA I/IHTeHCI/IClC)I/IKaL(I/II/I TEeXHOJIOTNYeCKUX IIPpoIeccoB
OYNCTKH CTOYHBIX BO

AnHOoTauwms: [y onTuMu3anyu paboThl MAJIbIX OYUCTHBIX COOPYKEHUM KaHAJIM3AIMA MpejIaraeTcs UCIOJb30BATh HOBYIO
KOHCTPYKIHMIO T'HJIPOIMKJIOHHOH HACOCHOH yCTaHOBKM (3asdBKa Ha IIOJyYeHHE NATEHTa Ha IOJIE3HYI0 MOJeb Peciybuukn
Kazaxcran Ne201805052.2 or 02.08.2018 r.), NO3BOJIAIOIIErO OOBLEAUHUTH B OJHOM y3Jl€é TPEXCTYIEHYATBI IIPOILECcC
OJIHOBPEMEHHOT'O Pa3/ieieHus MHOro(ha30BON KUJKOCTH HA COCTABJISIIONINE: KUPBI + OCBETJIICHHAS BOJA —+CTYINEHHBIH OCaI0K.

KuroueBble cjioBa: HACOC, MUIPOLMKIIOH, THIPOCMECh, MUHUTHIPOIUKIIOH, BAaKyyMIUIPOIMKJIIOH, pabovee COILIO.

References

1 Yakovlev S.V., Gol’'shteyn YA.S. Obrabotka fekal’'nykh otkhodov malykh naselennykh punktov [Holstein Treatment
of fecal waste from small settlements| (Central Technical Information Institute, Moscow, 1984).

2 Gruler I. Ochistnyye sooruzheniya maloy kanalizatsii [Sewage treatment facilities] (Stroyizdat, Moscow , 1980).

3 Abduramanov A.A., Aygaskayev K.S., Badzhanov B.M. Vodoochistnyye ustroystva, vodopod"yemnyye ustanovki
i gidrotekhnicheskiye sooruzheniya sistem vodosnabzheniya, orosheniya i obvodneniya [Water treatment devices,
water-lifting installations and hydraulic structures of water supply systems, irrigation and irrigation] (Center for
Scientific and Technical Information, Zhambyl, 1994).

4 Gudkov A.G. Proyektirovaniye malykh ochistnykh sooruzheniy kanalizatsii s iskusstvennoy biologicheskoy ochistkoy
[Design of small sewage treatment plants with artificial biological treatment] (Vologda State Technical University,
Vologda, 2000).

5 Lukinykh N.A.; Lipman B.L., Krishtul V.P. Metody doochistki stochnykh vod [Methods of purification of wastew-
ater| (Stroyizdat, Moscow, 1978).

6 Rekomendatsii po inzhenernomu oborudovaniyu sel’skikh naselennykh punktov [Recommendations for engineering
equipment in rural areas| (Stroyizdat, Moscow, 1984).

7 Voronin A.T. Opredeleniye ob"yemov vodopotrebleniya i otvedeniya stochnykh vod malykh vodopol’zavateley [De-
termination of the volume of water consumption and discharge of wastewater of small water users|, Mezhvuz.
sb. nauch. st., Minsk: "‘Nauka i tekhnika"’ [Interuniversity collection of scientific articles, Minsk: " Science and
Technology"|, 43-48 (1979). [in Russian]

8 Kulikov V. Ye. Razrabotka, obosnovaniye i issledovaniye sistem ochistki dizel’'nogo topliva v sel’skom khozyaystve s
primeneniyem gidrotsiklonov [Development, justification and study of diesel fuel purification systems in agriculture
using hydrocyclones], Avtoref. dis.kand.tekhn. nauk. [Abstract of dissertations of candidate of technical sciences],
(Chelyabinsk, 1999).

9 Zhanguzhinov Ye.M. Issledovaniye i razrabotka sposobov intensifikatsii raboty napornykh gidrotsiklonov pri ochistke
stochnykh vod [Research and development of ways to intensify the work of pressure hydrocyclones in wastewater
treatment|, Zhurnal Vodnoye khozyaystvo Kazakhstana [Journal of Water Management of Kazakhstan|, 3, 14-17
(2004). [in Russian]

10 Dovnar I. YU. Patent RF Ne2205260 ot 08.2006 [Patent of the Russian Federation Ne2205260 from 08.2006].

26



A.A. Abduramanov, A.A. Abirov, A.A. Abashev, Zh.E. Kaliyeva, M.T. Userbayev

11 Al'tshul’ A.D., Kiselov P.G. Gidravlika i aerodinamika (osnovy mekhaniki zhidkosti) [Hydraulics and aerodynamics
(basic fluid mechanics)| (Stroyizdat, Moscow, 1965).

12 Shilibek K., Zholamanov N. Sto izobreteniy doktora tekhnicheskikh nauk, professora A. Abduramanova [One Hun-
dred Inventions Doctor of Technical Sciences, Professor A. Abduramanov]| (Kazakh National Technical University,
Almaty, 2010).

13 Abduramanov A.A. Rezhim raboty gidrotsiklona na vsasyvayushchey linii tsentrobezhnogo nasosa [The mode of
operation of the hydrocyclone in the suction line of a centrifugal pump]|. Dis . kand. tekhn. nauk [Dissertation of
the candidate of technical sciences| (Kazakh Scientific Research Institute of Energy, Almaty, 1971).

14 Abduramanov A. A., Dzhumabekov A. A., Dzhumabekov A. A. Sovershenstvovaniye konstruktsii gidrotsiklonov
dlya ochistki stochnykh vod [Improving the design of hydrocyclones for wastewater treatment|, Zhurnal «Issle-
dovaniya, rezul’taty», KazNAU, Almaty [Research, Results Journal, Kazakh National Agrarian University, Almaty],
1, 60-66 (2012). [in Russian]

15 Abduova A., Dzhumabekov A., Abduramanov A. i dr. Innovatsionnyy patent Ne20782 KZ ot 11.2007. [Innovative
patent No. 20782 KZ from 11. 2007.]. Gidrotsiklonnaya neftelovushka [Hydrocyclone oil trap| (Bulletin No. 2, dated
02.16.2009).

16 Gaydukov V. I., Dovnar I. YU. Patent RF Ne2233706 ot 08.2004. [Patent of the Russian Federation No. 2233706
from 08.2004].

17 Abduramanov A.A., Abashev M.M., Abirov A.A. Sovershenstvovaniye tekhnologicheskikh protsessov ochistki
stochnykh vod na malykh ochistnykh sooruzheniyakh [Improving the technological processes of wastewater treat-
ment at small sewage treatment plants |, Zhurnal «Vodas [Journal "Water" |, 8(96), 33-36 (2015). [in Russian]

18 Skirdov I.V., Ponomarev V. G. Ochistka stoka vod v gidrotsiklonakh [Purification of water runoff in hydrocyclones.]
(Moscow, 1975).

19 Abduramanov A. Mekhanika vikhrevykh i vintovykh potokov zhidkosti i yeye prilozheniye v gidrotekhnike. CH.1.
[Mechanics of vortex and screw fluid flows and its application in hydraulic engineering, Part 1.] (Tashkent Institute
of Irrigation and Agricultural Mechanization Engineers, Tashkent, 1982).

20 Abduramanov A. Mekhanika vikhrevykh i vintovykh potokov zhidkosti i yeye prilozheniye v gidrotekhnike. CH.2.
[Mechanics of vortex and screw fluid flows and its application in hydraulic engineering, Part 1.] (Tashkent Institute
of Irrigation and Agricultural Mechanization Engineers, Tashkent, 1985).

21 Abduramanov A. Gidrotsiklonnyye ustanovki v gidrotekhnike i melioratsii [Hydrocyclone installations in hydraulic
engineering and melioration] (Tashkent Institute of Irrigation and Agricultural Mechanization Engineers, Tashkent,
1986).

22 Abduramanov A. Gidravlika gidrotsiklonov i gidrotsiklonnykh nasosnykh ustanovok [Hydraulics of hydrocyclones
and hydrocyclone pump installations| (Senim, Taraz, 2011).

23 Abduramanov A. Struynyye apparaty. Teoriya i praktika [Inkjet Apparatus. Theory and practice| (Senim, Taraz,
2011).

24 Abduramanov A. Mekhanika zhidkosti [Fluid mechanics| (Senim, Taraz, 2014).

25 Abduramanov A. Mekhanika zhidkosti [Fluid mechanics| (Germany, Lap Lambert Academic Publishing, 2015).

26 Abduramanov A. Struynyye apparaty. Teoriya i praktika [Inkjet Apparatus. Theory and practice] (Germany, Lap
Lambert Academic Publishing, 2015).

27 Abduramanov A., Kariyev M. Innovatsionnyy patent Ne 20152 KZ [Innovative Patent No. 20152 KZ] Gidrotsik-
lonnaya nasosnaya neftelovushka [Hydrocyclone pump oil trap] (Bulletin No 10, 2008).

28 Abduramanov A. Vyvod formuly poperechnoy sily davleniya zhidkosti na vrashchayushcheyesya telo pri effekte
Magnusa |[Derivation of the formula for the transverse force of fluid pressure on a rotating body with the Magnus
effect|, Mekhanika zhidkosti i modelirovaniye protsessov tekhnologii [Fluid mechanics and simulation of technological
processes|, 2, 239-241 (2006).[in Russian]

29 Abduramanov A. Uravneniye dvukhpoverkhnostnogo vikhro-pryamotochnogo gidroelevatora [Equation of a two-
surface vortex-flow hydraulic elevator|, Problemy teoreticheskoy i prikladnoy mekhaniki: Tezisy dokladov mezh-
dunarodnoy nauchnoy konferentsii, Almaty, Kazakhstan, 2006 [Problems of Theoretical and Applied Mechanics:
Abstracts of reports of an international scientific conference, Almaty, Kazakhstan, 2006]. Almaty, 2006. pp. 28.

30 Abduramanov A. K raschetu kamer smesheniya pryamotochnykh i vikhrevykh gidroelevatorov [To the calculation
of mixing chambers of direct-flow and vortex hydraulic elevators|, Mekhanika i modelirovaniye protsessov tekhnologii
[Mechanics and modeling of technological processes.|, 1, 87-92 (2001). [in Russian]

Csenenusi 06 aBropax:

Ab6dypamaros A.A. - IDOKTOp TEXHUYIECKHX Hayk, mpodeccop kadenpsr «Bomubie pecypcbry, Tapl'V mm. M.X. [ymarn,
ya. Carmaesa, 28, r. Tapa3, rmasubiit Hayunbiit corpyauuk POO «Acconmanms NpUKIIaIHON reOMeTpur U rpadUKu», IPOCIEKT
Ab6bunaii xana, 1. 6/5, opuc 55, r. Acrana, Kasaxcras.

Abupos A.A. - KaHIUIAT TEXHUIECKUX HAYK, HOUEHT Kadeapol «/uzaiin n umkenepuoii rpacdukus», EHY nm. JI.H. I'ymuiesa,
ya. CarmaeBa 2, r. Acrana, Begymuit HaydHbIH coTpyauuk POO «Accoruanus nIpukiIagHol reOMeTPpUN U IPadUKU», IPOCIEKT
A6burait xana, 1. 6/5, obuc 55, r. Acrana, Kasaxcran.

Abawes M.M. - marucrpant kadeapbl «Bomubie pecypcbry, Tapl'V um. M.X. ynaru, yn. Carnaera, 28, r. Tapas,
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«JI.H. 'ymunaeB arpinmarsl Eypa3susi yaTThIK yHUBepcuTeTiHiH Xabapuibicbl. TeXHUKAJIBIK FHIIIBIMAAD >KOHE
TEXHAJIOMUSJIAP CEePUSIChI» >KYPHAJIBIH/IA MaKaJIa >XapusJjay epe>keci

1. 2Kypnaan makcarbl. TexHuka >KoHe TEXHAJIOTUSIHBIH GapiblK GarblTTarbl (ecenTey TEXHUKACHI, KYPBLIBIC, COYJIET,
reoTexXHUKa, [EOCHHTETHKA, KOJIiK, MAalIMHAKYDPACThIPY, 9SHEPreTuka, ceprudukarray KoHe CTaHIApTTay) CaslajapblHbIH
TEOPUSIJIBIK, YKOHE IKCIIEPUMEHTAJJIbI 3epTTey/epi OOUBIHINA MYKHUSIT TEKCEPYEH OTKEH FBUIBIMU KYH/BLIBIFBI 0ap Makajajap
KaApUsLIaY.

2. 2Kypnanma Makaia »Kapuslaylibl aBTOp MaKaJaHbIH KOJI KONbLIFaH Oip maHa Kara3 HYCKAachIH I'buibiMu 6achUIBIMIAD
Gemimine (penakuuara, mekemxkaiipl: 010008, Kasakcran Pecny6iukacel, Acrana kamnacel, K. Cornaes kemeci, 2, JI.H. I'ymuses
aTeiHgarsl Eypasus yaTTeIK yHUBepcutTeri, Bac rumapar, 408 kabuner) yxoHe vest techsci@enu.kz SJIEKTPOH/IBIK, MTOIITACHIHA
Word, Tex, PDF dopmarrapbiniarbl HyCKaJdapblH »Kibepy kaxkeT. Makasia MOTiHIHIH Kara3 HYCKaChbl MEH 3JIEKTDPOHJIBI
HyckaJapbl Oipzeit Gosynapsl Kaker. CoOHBIMEH KaTap, MakKajlaMeH 6ipre peJaknusira aBTOpJiap ijece XaT TalChIPabl.
Makanajiap Ka3ak, OpbIC, arblIIIbIH TiIAepiHae KaObLITaHaIbl.

3. ABTOpAbIH KoJI>ka30aHbl pegakuusira >Kibepyi makamnaubiy, JI.H. 'ymuaeB arbingarsl Eypa3us yiTTbIkK
yuuBepcurerinig XabapuibicbiHaa 6acyra KeJiicimiH, mieres TisliHe aynapeuibin KailiTa GachuiybIHa KeJsiciMin
Oinaipeni. ABTOp MakaJlaHBbI pelaKIUsAFa >Ki6epy apKbLIbl aBTOP TypPaJibl M3JIMETTIH AYPBICTBIFbIHA, MaKaJjia
KeulipiaMereHnzgirine (mjarnaTThbil >KOKTBIFBIHA) »KOHe 6acKa [a 3aHCBI3 KelllipMeJsepAiH »KOKTBIFbIHA KelijgeMe
Oepeni.

4. Makamnansly kesieMi 18 Gerren acnayra tuic (6 6erren Gacram).

5. MakaJiaHbIH KYPbIJIBIMbI

FTAMPK http://grnti.ru/

Aemop(nap)ovir, ambvi-Hcots

Mexemenin, moavi, amayst, KaAacsvl, memaexemi (erep aBTopyap 9pTYpJi MEKeMeJe KYMBIC YKacalTeiH Gosica, OHJA
9P aBTOP MEH OHBIH >KYMBIC MeKeMeci KachIHa Gipeii Gesri KofbILy Kepek)

Aemop(aap)dvr, E-mail-vt

Maxana amayve

Annomayus (100-200 ces; dbopmysaceis, MaKaJaHbIH aTayblH MENIHIIE KaiTamamaybl KaxkeT; ogebuerrepre ciaremesep
GosMaybl KaykeT; MaKaJaHbIH KYDPbUIBICHIH (Kipicle /MakajiaHbIH MakcaTbl/ MiHZeTTepl /KapacThIPbUIBII OTHIPFAH CYDPAKTbIH
Tapuxbl, 3€PTTEY OICTEPi, HOTUKEJEpP/TaJKbLIay, KOPBITBIHIBI) CaKTall OTBHIPHI, MaKAJAHBIH KBHICKAIIA MasMyHBbI Gepiryi
KazKer).

Tydin ceadep (6-8 ce3z me ces ripkeci. TyiliH cesmep MakKaJa MasMyHBIH KODCETIN, MeNJIIHIIE Makajga aTaybl MeH
aHHOTAIMSAIAFBl CO3/ep/l KalTanaMmail, Makaja Ma3MyHBIHIAFbl CO34epii KoJsmaHy KaxxeT. COHBIMEH KarTap, aKlapaTThIK-
ismecTipy »Kylesepine MaKaJaHbl XKEHIT Tabyra MYMKIHIK GEpeTiH FBUIBIM CaJIaJapblHBIH TEPMHUH/EPIH KOJJAHY KaXKeT).

Hezizei wmomin MakKaJaHblH MakcaTbl/ MiHZeTTepi/ KapacThIPBUIBII OTBLIPFAH CYDPAKTBIH TapUXbl,  3€pTTey
o/1icTepi,HoTHKEIED / TAJIKBLIAY, KOPBITBIHLI GOIIMIEPIH KAMTYbBI KAXKET.

Tabaruua, cypemmep — arajaraHHaH KefiH OPHAJIACTBIPBLIAALI. Op Tabynia, CypeT KacblHIa OHBIH aTaJIybl OOIYbl KAXKET.
CypeT afiKbIH, CKAHEPIEH OTIEreH OOIybl KEPeK.

Maxkanagarsl pOPMYAGAGP TEK MITIHIE Oapra ciareMe Hepijice FaHa HOMEDJICHE].

2Kaumner KosiaabicTa 6ap abbpesuamypanap MeH KblcKapmyaapdar Gackajaapbl MIHIETTI Typ/e ajFall KOJIIaHFaHIA
Tycinaipinyi 6epinyi kaxxer. Kapotcoiaall kemex mypaast akuapat Oipiniii 6erre KepceTiei.

Odebuemmep mizimi

Morinze oibuerTepre ciremesniep TiKKakara ajapiHa bl. MoTiHeri onebuerTep TisimMine cirremesniep/iin HOMepJIeHy1 MOTiH e
KOJIJIAaHBUIYBIHA KATBICTBI XKYPTi3ijiiie: MoTiH/Ie Ke3/1eCKeH 9ebueTKe ajiFalllKbl CliaTeme [1] apKBLIBI, eKiHmI ciiTeme [2] APKBIIIBI
T.C.C. »KYPprisije/i.

Kiranka >kacanaTbH claTeMmesepie KOIJAHBLIFAH GeTTTepl me Kepcerinmyl kepek (mbicaser, |1, 45 Ger|). 2Kapusanbaran
enbekTepre cinremenep kacaamaiapl. COHBIMEH KaTap, PENEH3UsIaH OTHEHTIH 6acbLIbIMAApFa Ja ClaTeMesep KacaIMai bl
(omebuerrep TizimiH, omebuerTep TIIMIHIH aFbUIIBIHIIA 93ipsey yiTiTepiH TOMeHeri MaKalaHbl paciMey YIITICIHEH KapaHbl3).

MakaJia coHpIHIArbl daebuerrep TiziMineH Keifin 6ubauozpaPuanvir, Maaimemmep OPbIC XKOHE arblUINIbIH TuliHge (erep
MakaJa Kasak TLIHIe »Ka3buica), KasaK JKoHe aFbUIMIBIH TULIiHZe (erep Makaa OpBIC TUIHJE Kas3blICa), OPBIC XKOHE Kas3ak
Tininge (erep MakaJsia arbLIIIBIH TLTIH/E XKa3blirad GoJica) Gepineni.

Aemopaap mypaavl MaATMEM: aBTOPIBIH AThI-YKOHI, FBIIBIMU ATaFbl, KbI3METI, YKYMBIC OPHbI, >KYMBIC OPHBIHBIH MEKEH-
Kaiibl, TeesipoH, e-mail — Kazak, OpbIC 2KOHE AFbIJIIIBIH TiJIJIEPiH/e TOJTHIPHLIA/IbI.

6. Komxaszba MyKHAT TeKcepiareH GOybl KaxkeT. TexXHHKaJbIK TajJalTapra cail KeJMereH KoJskasbasiap KaiTa eHIeyre
KalTapbuiaibl. KomkazbaHblH KallTapblIybl OHBIH »KYPpHaJ1a 6acbllyblHa 2Kibepinyin 6iaaipmeiii.

7. Penaknusra TYCKeH MakaJja »KaOblK, (aHOHHM/JI) Tekcepyre »Kibepineni. BapJblk perensusiiap aBropsapra »Kibepiieni.
ABrop (pereH3enT MakaIaHbl Ty3eTyre YChIHbIC 6epreH XKaraaiiia) i KyH apasblFblHa KaliTa Kapall, KoJKasbaHblH Ty3eTiIreH
HYCKACBIH DeIaKIusara Kaira »Kibepyi Kepek.

PenensenT »xkapamcbI3 Jell TaHbIFAH MakKaJja KafiTapa KapacThIpbLIMaiabl. MakajlaHblH TY3€TiJIreH HYCKAaChl MEH aBTOD/IbIH,
pelleH3eHTKe »Kayabbl peJaKkiusira *Kibepitemi.

8. Tesiemakpl. BacbuibiMFa PYKCAT €TLINeH MakKaJia aBTOPJIapbIHA TOJIEM 2Kacay TypaJibl eckepTiseni. Temem kenemi 2018
KbLabl 4500 Tenre — EYY Kpismerkepsiepi yirin koue 5500 TeHre 6acka yibIM KbI3MeTKEpPJIEPiHE.
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Kum 861

Ko6e 16

"MakaJia yirin (aBTOPJBIH aTbl->KeHi)"
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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
the book in the main text of the article should be accompanied by an indication of the pages used (for example, [1, 45 p.]).
References to unpublished works are not allowed.

Unreasonable references to unreviewed publications (examples of the description of the list of literature, descriptions of the
list of literature in English, see below in the sample of article design).

At the end of the article, after the list of references, it is necessary to indicate bibliographic data in Russian and English
(if the article is in Kazakh), in Kazakh and English (if the article is in Russian) and in Russian and Kazakh languages (if the
article is English language).

Information about authors: surname, name, patronymic, scientific degree, position, place of work, full work address,
telephone, e-mail - in Kazakh, Russian and English.

6. The article must be carefully verified. Articles that do not meet technical requirements will be returned for revision.
Returning for revision does not mean that the article has been accepted for publication.

7. Work with electronic proofreading. Articles received by the Department of Scientific Publications (editorial office)
are sent to anonymous review. All reviews of the article are sent to the author. The authors must send the proof of the article
within three days.

Articles that receive a negative review for a second review are not accepted. Corrected versions of articles and the author’s
response to the reviewer are sent to the editorial office. Articles that have positive reviews are submitted to the editorial boards
of the journal for discussion and approval for publication.

Periodicity of the journal: 4 times a year.

8. Payment. Authors who have received a positive conclusion for publication should make payment on the following
requisites (for ENU employees - 4,500 tenge, for outside organizations - 5,500 tenge):

1) 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"
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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"
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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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