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KasakcmaH Pecniybniukacel ¥immbik fbinibiM akademusicbl «KP YFA Xabapnapel. [eonozsus xeHe
MexXHUKarbIK fbifbiMOap cepusicbl» fbibIMU XypHarnbiHbiH Web of Science-miHq xaHanaHraH
Hyckacbl Emerging Sources Citation Index-me uHOekcmeriyee KabbinnOaHraHbiH xabaprnalosl. byn
uHOekcmery 6apbicbiHOa Clarivate Analytics komnaHusicsl XXypHandbl o0aH api the Science Citation
Index Expanded, the Social Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke
Kabbinday maceneciH kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, bacnawbinap MeH
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bac pegakrop

KYPBIHOB Mypar JKypbIHYJbI, XUMHUS FBUIBIMIAPBIHBIH JOKTOPBI, Tpodeccop, KP
YFA axamemuri, Kazakcram PecnyOmukackl ¥ITTBIK FBUIBIM akageMHsiCBIHBIH mpesuneHTi, AK
«.B. CoxonbCKuil aTbIHAAFBI OTHIH, KaTalu3 jKOHE IEKTPOXUMMS MHCTHUTYTBIHBIH» 0ac JUPEKTOPbI
(Ammarsl, Kazakcran) H = 4

Penakuusanbik ajnaKa:

9BCAMETOB Mauaic Kyasbicyibl (6ac penakTopislH OpbIHOAacapbl), Ie0JIOTUS-MUHEPATOTHs
FBUIBIMIAPBIHBIH  JOKTOpBI, mpodeccop, KP ¥FA akamemuri, «Y.M. AxmencaduHa aTbIHIAFbI
THJPOTEOJIOT Ul )KOHE T€0IKOJIOTUSI HHCTUTYTHIHBIH» AupekTopsl (Anmarsl, Kasakcran) H =2

KOJITAEB TIepoii Koaraiiyabl (6ac penakTopIbslH OpbIHOAcapel), TeOJIOTHUS-MUHEPATIOTHs
FBUIBIMJIAPBIHBIH JTOKTOpPHI, mpodeccop, K.M. CarnaeB aTbiHIaFbl T€OJIOTHS FBUIBIMIAPHI HHCTUTYThI-
HBIH qupekTopsl (Anmarsel, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaysiMaacteipsutran npodeccop, Hebpacka ynusepcuretiniy Cy FbUIBIMAAPHI
3epTxaHachiHbIH 1upekTopsl (HeOpacka mrarsr, AKI) H = 32

3EJIBTMAH Peiimap, Ph.D, taburm Tapux wmypaxkaiibiHelH JKep Typasbl FbUIBIMIAp
OesliMiHZE METPOJOTHs KOHE Naijganbl Ka3bajgap KeH OpBIHIApBl CalachIHAAFbl 3€pTTEyIepAiH
xerekmrici (Jlonmon, Aurmus) H = 37

ITAH®UJIOB Muxana bopucoBn4, TexHMKAa FbUIBIMAAPBIHBIH  JOKTOpbL,  HaHcu
yHHuBepcuTeTiHiH npodeccopsl (Hancu, @pannust) H=15

IIEH ITun, Ph.D, KpiTail reonorusuiblK KOFaMBIHBIH Tay T€OJOTHSICHl KOMHUTETI JUPEKTOPBIHBIH
opbeiHOacapbl, AMEPHUKAaHIBIK SKOHOMHUKAJIBIK T€OJIOTTap KaybIMIAcThIFBIHBIH Mymieci (ITekun, Kpitait)
H=25

OUIIEP Axkceab, Ph.D, [lpeseH TEeXHMKAJIBIK YHHUBEPCUTETIHIH KaybIMJACTBIPbUIFAH
npodeccops! (pesnen, bepmun) H = 6

KOHTOPOBHY Anekceil DMWIbeBUY, T'€OJOTUS-MUHEPAIOTHUS FbUIBIMIAPBIHBIH JTOKTOPHI,
npodeccop, PFA axanemuri, A.A. Tpodumyka aTbiHIaFbl MyHaii-ra3 Te€0JOTHACHI XKoHE Treodusuka
uHctuTyThl (HoBOoCcuOupck, Peceit) H =19

ABCAJIBIKOB baxpiT Hapukaiiyibl, TeXHUWKa FBUIBIMIAPBIHBIH OKTOPHI, Mpodeccop,
KP ¥FA xoppecnonaent-mymeci, A.b. bekTypoB arblHAarbl XUMHS FHUIBIMAAPBl HMHCTHUTYTHI
(Anmmarsl, Kazakcran) H=5

AT'ABEKOB Buaagumunp EHOKOBMY, XuUMHUS FBUIBIMIApbIHBIH JOKTOpBI, bemapyce YTA
akazemuri, JKana marepuangap XUMHICHI HHCTUTYTBIHBIH KYpMeTTi nupektopsl (MuHck, benapycs)
H=13

KATAJIMH Credgan, Ph.D, J[lpe3neH TeXHUKaJIbIK YHHMBEPCUTETIHIH KaybIMJACTBIPbUIFAH
npodeccopsl ([pesnen, bepmun) H = 20

CEUTMYPATOBA DOueonopa IOcymoBHa, rcoJOrus-MHHEPAIOTHUS  FBUIBIMIAPBIHBIH
nokropsl, mpodeccop, KP ¥ A xoppecnornent-mymieci, K.W. Carnaes arbranars [ €0orus FeUIBIMAAPHI
WHCTHUTYTHI 3€pTXaHaChIHBIH MeHrepyrici (Anmarsl, Kazakcran) H=11

CATYBIHTAEB Kamnaii, Ph.D, xaysmmpacteipsuiran npodeccop, HaszapbaeB yHuBepcuteri
(Hyp-Cynran, Kazakcran) H =11

®PATTUHMU Ilaoso, Ph.D, bukokk MwuiaH yHMBEpPCHTETI KaybIMAACTBIPBUIFaH INpodeccopsl
(Mwunan, Uramus) H =28
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I'naBHbIil penaxkTop
KYPUHOB Mypar KypuHOBUY, [OKTOp XUMHUECKHX HayK, Mpodeccop, aKaaeMuk
HAH PK, npesunent HammonaneHol akagemun Hayk PecnyOnukn Kaszaxcran, reHepasbHbIM
mupekrop AO  «MHertutyr TOorumMBa, Karamusza U onekrpoxumun  uM.  J[.B.  Cokonbckoro»
(Anmarsl, Kazaxcran) H=4

PepakunoHHasi KOJLIErUsE:

ABCAMETOB Maauc KyabicoBu4Y, (3aMECTUTENh IIABHOTO PEIAKTOpa), TOKTOP TeO0JIOro-
MHUHEpaJIOTUYECKUX Hayk, mpodeccop, akagemuk HAH PK, nupexrop MHcTHTyTa rHIpOreoaoruu u
reoskonorun uM. Y.M. Axmencaduna (Anmarsl, Kazaxcran) H = 2

KOJITAEB Tepoii KonraeBuy, (3aMecTHTENb TIABHOTO PEIAKTOpa), JOKTOp Te€O0JIOro-
MHHEpaJIOTHYECKUX HayK, mpodeccop, nupektop MuctutyTa reonornyeckux Hayk uMm. K.M.Carnaesa
(Anmarsl, Kazaxcran) H=2

CHOY JIpnuen, Ph.D, accomumnpoBanusiii npodeccop, nupexrop JlaGoparopuu BOTHBIX HayK
yausepcureta Hebpacku (mrtar HeOpacka, CIIA) H = 32

3EJIBTMAH Peiimap, Ph.D, pykoBomuTens wuccienoBaHuii B 001acTH NETPOJIOTHH U
MECTOpPOXKACHUN NOJE3HBIX HcKonaemblx B Otaene Hayk o 3emie Myses €CTECTBEHHOM HCTOpUU
(Jlonnon, Aurmus) H =37

MMAH®HWNJIOB Muxauna bopucoBuy, T0KTOp TEXHUYECKHUX HayK, Tpodeccop YuuBepcurera Hancu
(Hancu, ®pannus) H=15

INEH ITun, Ph.D, 3amecturens aupexropa Komurera mo rophHoit reomorum Kuraiickoro
re0JIOTHUECKOro  o0IiecTBa, 4iIeH AMEPHUKAaHCKOM  accolManuy HKOHOMHMYECKHMX  TI'eOJIOrOB
(ITexun, Kurait) H = 25

OUIIEP Akceasb, accouuupoBaHHblii npodeccop, Ph.D, texuuueckuii ynusepcurer [pesnex
(dpe3nen, bepmun) H=6

KOHTOPOBHUY Aunekceii IMIIbeBUY, TOKTOP TeOJI0rO-MHHEPATOTHUECKUX HayK, Tpodeccop,
akanemuk PAH, Wnctutyt HedrerazoBoit reomorun u reopusuku uMm. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccus) H =19

ABCAJIBIKOB baxpiT Hapuk6aeBu4, IOKTOp TEXHHYECKMX HayK, mpodeccop, UIeH-
koppecnonzieHiT HAH PK, Unctutyr xummnueckux Hayk uMm. A.b. bekryposa (Anmarsl, Ka3zaxcran)
H=5

AT'ABEKOB Buaaumup EnoxoBHM4Y, NOKTOp Xummudeckux Hayk, akagemuk HAH benapycu,
NoYeTHBIN nupekrop MHCTUTYyTa XMMUHM HOBBIX MarepuanoB (Munck, benapycs) H =13

KATAJIMH Credan, Ph.D, accounupoBannblii mnpodeccop, TexHuueckuil yHHUBEPCUTET
(Apesnen, bepman) H = 20

CEUTMYPATOBA Daeonopa KOcynoBHa, JOKTOp T€0JI0TO-MUHEPATIOTHYECKIX HAYK, podeccop,
uynen-koppecnionzienT HAH PK, 3aBemyromas naGoparopum HMHCTUTyTa TeOJOrMYECKHX HayK
uMm. K.W. CarnaeBa (Anmarsl, Kazaxcran) H=11

CAI'MHTAEB ‘Kanaii, Ph.D, accommmpoBannbsiii npodeccop, HazapbaeB yHHBepcuUTET
(Hypcynran, Kazaxcran) H= 11

®PATTUHU ITaoso, Ph.D, accounupoBansnslii npogeccop, Munanckuii yHusepcuter bukokk
(Munan, Utanus) H = 28
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DEVELOPMENT OF OPTIMAL CONDITIONS FOR OBTAINING
OZONE FOR DECONTAMINATION OF WAREHOUSE AIR

Abstract. The object of the research is the development of optimal conditions for the creation of the
ozone elements. He provides decontamination of warehouse air. The aim of the work is the safety of food
and non-food products when treated with ozone. This article presents the calculations and development of
a mathematical model of the optimal characteristics of innovative technical means for producing ozone.
Ozone is designed to neutralize mold fungi, harmful and toxic waste in various industries of the Republic
of Kazakhstan. All over the world, both in the near and far abroad, aconsumeruse of the ozone elements for
cleaning and decontamination air, water and food products. Ozone has an oxide ability, a powerful bactericidal
effect, neutralizes various types of mold fungi and yeast, toxic components, etc. This article discusses the
optimal conditions for the production of ozone in ozone devices. The authors develop small-sized ozone
devices that will reduce energy and capital costs for the technological lain by 5-10 times compared to foreign
analogues. The creation of small-sized ozone devices is achieved due to the production of ozone as a result
of a corona discharge from a micro wire whose diameter does not exceed 100 microns. The material for the
article on the use of ozone in the agricultural sector, light industry and other industries that ensure the safety
of food and non-food products was the research of scientists from near and far abroad, as the work of the
authors. The article includes the results of calculations for obtaining the optimal dimensions of corona wires.
Depending on the demand for ozone, not only the size, but also the number of ozone cells devices calculated.
To vary the size and other parameters of the ozone cells, a mathematical modeling technique was used, which
allowed us to obtain the current-voltage characteristics of the ozone cell. To control the mode of the ozonator,
a circuit with a control unit is developed.

Key words: ozone, corona discharge, air, room, characteristics, model.

including textile ones, are one of the most important

Introduction. All over the world, people are ~of the most
problems today, where the main direction is to clean

concerned about the microbiological purity of the

air in industrial and warehouse premises, such as
the textile, woodworking, agricultural sector, etc. In
concentrations exceeding the recommended norms,
bacteria and mold fungi contribute to the development
of many infectious diseases, various mycoses, and
provoke allergic reactions [1-3].

The volume of production and consumption of
food products by the world’s population is growing
every year. The Republic of Kazakhstan is one of the
countries with a developed system of agro-industrial
complex, where there is an annual increase in the
number of farm animals and the volume of seed
produced [3-5].

As for the production and storage facilities of
textile, woodworking and other industries, their
processing is of great importance for human health.
Issues of labor protection at modern enterprises,

the air from dust and toxic components. Dust is
formed during sorting, machining and transportation
of various fibrous materials: cotton, flax, hemp, wool,
synthetic fibers, etc. [6-9].

Food safety is a public health issue that continues
to grow in importance. Governments around the world
are stepping up efforts to improve food safety [6].
Therefore, the issues of microbiological cleanliness
of the air at various enterprises, processing of
products are very relevant.

Novelty. In Kazakhstan, a group of scientists has
been engaged in the use of ozone for a long time,
which together with colleagues from Uzbekistan
conducts research in four areas: air purification
of premises of various industries, purification of
drinking and waste water, treatment and disinfection
of textile materials and food products, as well as
storage facilities manufactured goods.
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To determine the effect of ozone on the improving
safety of industrial premises and warehouses of
finished products, the study was carried out using the
OAC-1 air ozone device developed by the authors.

Studies have found that a decrease in air pressure
in the discharge gap does not affect the process of
come out ozone format, on the contrary, it leads to an
increase in ozone output at low energy consumption
[3-6].

The small dimensions of the corona electrodes,
the diameter of which does not exceed 100 microns,
will significantly reduce the metal consumption of the
device, the capital costs of the plant for processing
agricultural products, the costs of the technological
line will be 5-10 times lower compared to analogues
[7].

One of the important advantages of the ozone
device is the absence of air treatment, which
significantly reduces the cost of processing products
[10]. One of the types of the developed model is an
ozone device element for the treatment of atmospheric
air and can be used for disinfection and sanitation of
air in industrial and office premises, as well as for
disinfection of drinking and wastewater. Figure 1
shows a diagram of the model. Ozone device element
contains the frame of fluoric, (fluorine) plastic 1 with
windows 2 for free access of air, the rod of fluoric
plastic 3 coaxially disposed in the housing, the coil
of copper wire 4 is wound on the rod, corona wire
of tungsten or molybdenum in the form of helix 5,
located on top of the first winding 4 and terminals
K1, K2, K3 to connect ozone device item with a
power source [11-16].

[ : | ¥,
Al "]
GOE002
¥
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¥
TR % €
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Figure 1-Ozonating element

An alternating voltage of sufficient magnitude is
applied to the terminals K2, K3 of the ozone element,
after which a corona-barrier discharge occurs in the
gaps between the turns of the first winding, leading
to the formation of ozone in the atmospheric air
[16-18].

Methods. To select the optimal operating
conditions of the ozone element, a mathematical
model was developed for selecting the diameter of
the corona wire, step and inter-turn distance.

The description of the model [14-16]:

Figure 2 — Section of the ozone cell

1. Analysis of the results of theoretical
calculations of the functions Ex = f(z, x, 1, a, b, d);
Ez=1(z, x, 1, a,b, d) of the corona-barrier discharge
fields, here Ex, Ez, z, x, 1, a, b, d — respectively x and
z components of the field strength; components of the
radius of the equipotent line, where the potential is
sought; the charge per unit length of the charged wire
T; the inter-turn distance a; the diameter of the corona
electrode b; the step of the spiral d (figure 2) [14].

2. Planning of a multi-factor element for a
preliminary assessment of the mechanical and
electrical values of the design of the proposed ozone
element on the corona and corona-barrier discharge.

3. Identification and restriction as a result of a
multivariate experiment of the range of changes in
variables and constants that characterize the working
version of the model.

4. Determination of the calculated analytical
dependencies taking into account the multivariate
experiment and the identified limitations in order to
eliminate a number of parameters appearing in the
theoretical formula.

5. Finding the analytical dependences of
the calculated values through the main varying
parameters.

6. Introduction of the found analytical
dependences and constants into the theoretical
formula, its transformation into an engineering
formula, and comparison of the calculation results,
error estimation.

_g 2msinG

_ 25 4msin2G
E,=21C+1B{e s 0 =,

dsin2G

E, = 21F + tB(e~S2mctgG + e~*S4mctg2G), (1)

4na(1—2m2) X 2
b X Z 2m|Z|
where:B =——=( = G=—F=—=S=—x=152=1.
d 2x?” T d 724x? d g
2mely s s
where: T = = 27.3 —the charge per unit length of the wire.
n

To
Substituting the values Ex ,Ezof the field strength:
Ey, =+ E}+EZ=163.75V.
2m 41
B, =2-0.071-7+(-17.8)(0.04- X +0.0025 - ),

B, =2-037 1+ 7(-17.8){0.04- Z ctg ™ +0.0025 - Tetg 2 (2)
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2mel,

T = 3
In—

To

where: the charge per unit
length of the wire.

Substituting the values EX ,EZof the field
strength: p  _— /FZ 1 Ez — 16375 V.

=273

Conclusions. As a result of the simulation, the
block diagram shown in Figure 3 was compiled [14].

The above theoretical studies of the function E
for the design of the OKR type us to establish the
intervals of change in the main electrical parameters
of the field: for Uo = -1 kV; x = 0.005 cm; z = 0.026
cm; Ex = -88.57 kV/cm; Ez= -137.7 kV/cm; E =
163.75 kV / cm[14-23].

The digital values of the fixed and calculated
values are entered into an intermediate formula for
determining the components of the electric field
strength, the main varying factors in which are the
initial values of the diameter, the inter-turn distance,
the spiral step, the radius of the equipotent line,
where the potential is sought, the radius of the wire,
the potential on the surface of the wire, the charge per
unit length of the charged wire(Figure 3) [14].

Analysis of theoretical formulas for calculation the electric field
E;=f(z.x. . b). Ez=f{z.x. 7. b) 1

Planning of a multi-factor expeniment fur preliminery
evaluation values of the design o

Identifying and limiting the values of quantity variable
ab.d Ty Uy & 3

and constant

| Definition of analytical dependencies 4
Identifying and limiting the values of quantities the variables
and constant for engineers formula 5

— l

Compatison of theoretical and engineering formulas,
estimation of error

3

| acces to computer-modelng

Figure 3 - Structure of the mathematical model

Result. Based on the simulation results, an
algorithm and a program for calculating the operating
parameters and modes (table).

Current-voltage characteristics of the corona-discharge system depending on the number of tubes

U, B 0 20 40 60 80 100 120 150
1 U B 0 1 2,2 3,8 5 5,2 5,80 6,4
tube I, MKA 0 9 20 34 45 47,27 52,72 58,18
2 U, B 0 0,8 3 4,8 6,40 8 10 12
Tubes 1 wxA 0 7,27 27 43 58 72 90 109
3 U, B 0 1 3,2 5 7 8,2 10,3 12,5
Tubes 1 kA 0 9 29 45 63 75 93,6 113
4 U, B 0 1,3 3,7 52 7,7 8,2 10,3 12,6
Tubes I, MKA 0 11,82 33,64 47,27 70 74,54 93,64 114,54
& thyristors T1 and T2 are used for voltage conversion.
. T The pulse to the control electrodes of the thyristors is
T, ¥ supplied from the control unit and the IFBU.

K2
K)I_K‘

K] K2

[ |

Figure 4 — The scheme of automatic control
of the ozone device

The current-voltage characteristics of the ozone
device depending on the external conditions and
the parameters of the discharge gap are obtained
experimentally (figure 5) [16-23].

The scheme of automatic control of the ozonator
is shown in Figure 4, where the data obtained as a
result of modeling and calculation are set in the
pulse-phase control unit of the IFBU, controlled

120 4
110 4

y P

80
70
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50 !
40
30 |
20 - I
10 1 |
|
6

— TRy GKM

I, mxA

—3 Ty GKM
—a—1 TpyBka
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Q

¢ 1 2 3 4 5 7 8

uU.B

10 11 12 13

Figure 5- Current-voltage characteristics of corona-
discharge devices

Tests of the prototype OAC-1 were performed in
the laboratory conditions of the Kazakh Republican
Sanitary and Epidemiological Station (KRSES).
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KOMMAJIAPIBIH AYACBIH 3AJIAJICBI3IAH/BIPY YLITH O30H AJIV/bIH
OHTAJIbI IHIAPTTAPBIH 93IPIEY

AHHOTauus. 3epTTey HBICAHBI-CaKTay OOJIMENEepiHiH ayachblH 3apapChi3JaHIbIPyAbl KaMTamachl3
€TeTiH 030H DJIEMEHTIH KYpy YIIiH OHTAMIbI >KaFdaliaapasl skacay. JKYMBICTBIH MaKcaThl-030HMEH OHJIEY
Ke3iHJe a3bIK-TYJIIK JKOHE a3bIK-TYJIK eMec eHIMAEPIiH Kayircizairi. by makanaaa o30H aimyFa apHaiFaH
WHHOBAIMSUIBIK TEXHUKAIBIK KYpalAapIblH OHTANIIbI CHIIATTaMallapbIHBIH MaTEeMaTHKAJIBIK MOZCIIIH ecenTey
XKoHe aambITy Kentipinren. O3on Kasakcran PecnyOnukachHBIH Op TYpJli ©HEPKACIN cajalapblHIarbl
3eH CaHBIPayKYJIaKTapblH, 3USHIBI JKOHE YBITTHI KalJbIKTapAbl OciTapanTaHaplpyFa apHairaH. Bykin
olleMJie, JKaKblH JKOHE albIC HICTeNAe, 030HATOpJIap ayaHbl, CY[bl )KOHE TaMaK OHIMIEpiH Ta3apTy KoHE
3apapchI3AaHAbIpy YIIiH KoiaaHbliaael. O30H KYIITI TOTHIFY KabijeTiHe ue, KymTi OaKTepHIUATIK dcepre
We, 3¢H MEH AallbITKBIHBIH OPTYPJi TYpJepiH, yiabl KOMIIOHEHTTEpHi *oHE T. 0. OedTapanTaHIbIpabl.
ABTOpIap IIETENIiK aHaJOrTapMeH CajbICTBIPFaHAa TEXHOJOTHSUIBIK JKEIIHIH JHEPreTUKANIBIK >KOHE
KypAeni mweIFbIHAapbH 5-10 ece a3aiiTyra MyMKIiHIIK OepeTiH aFblH 030HAaTOpiapabl skacaiasl. Llarex
eJIILIEM/II 030HATOpP KYPBUIFBIIApBIH Kypy auamerpi 100 MHKpOHHAH acHalThIH MHUKPO CBIMHAH TOXKIIK
paspsiji HOTYDKECIHAE O30H[bI Ay HOTHIKECIHAE KOJI JKeTKiziiemi. O30H/bI arpapiiblK CEKTOpia, KEHLI
OHEPKICINTE KOHE a3bIK-TYJIIK JKOHE a3bIK-TYJIK eMeC OHIMACP/IiH KayilCi3/IiriH KaMTaMachi3 eTeTiH 0acka
casanap/a KoJiaHy TypaJibl MaKaJaHbIH MaTepHabl )KaKbIH )KOHE aJIbIC IIETEN FAIbIMIAPBIHBIH 3epTTeYIepi,
COH/Iali-aK aBTOpJIAPABIH KYMBICTaphl O0JIbl. Makamaia ToK ChIMAAPBIHBIH OHTAMIBI MOJIIEPIH aly YIIiH
ecenTey HoTmwkeNepi kenTipinred. O30HHBIH KOKETTUIITHE 0allJIaHBICTHI TEK MOJIIIEPI FAaHA eMeC, COHBIMEH
Katap O30HATOp »KacyllaJlapblHBIH caHbl Ja ecenteneni. O30H jkacyllanapblHBbIH eJIeMepi MeH Oacka
napaMeTpiiepiH ©3repTy YIIiH MareMaTHKaJIbIK MOJENbBJEY 9J/1iCi KOJaHBULIbI, OYJI 030H KaCyIIaChIHbIH
BOJIBT-aMIIEp CHUIATTaMallapblH ajdyFa MyMKiHAIK Oepai. O30HaTop pexuMiH Oackapy YIIiH Oackapy OJIOThI
Oap cxema xacasjbl.

Tyiiin ce3mep: 030H, TOXKII pa3psl, aya, 0eyiMe, CUIIaTTaManapbl, MOJICIII.
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PABPABOTKA ONITUMAJIBHBIX YCJIOBUM NOJYYEHUSI O30HA
JJIs1 OBE33APA’KUBAHUSA BO3YXA CKJIIA10OB

AnHoranus. OOBEKTOM HCCIICIOBAHMS SIBIIIETCS Pa3pa0OTKa ONTUMANIBHBIX YCIOBHH JUISI CO3JaHHS
O030HHPYIOLIETO IEMeHTa, 00eceunBaroero ode33apaKkuBaHrue Bo3ayxa CKIaJICKuX nmomeuieHuii. Llembio
paboTHI SABJISIETCsT 0€30MACHOCTh MPOJIOBOIBCTBEHHBIX M HEMPOJIOBOIBCTBEHHBIX MPOYKTOB IPU 00pabOTKe
030HOM. B JaHHOW cTaThe NMPUBENEHBI pacyeThl M pa3paboTKa MaTeMaTHYECKOW MOJICIIMONTUMAIBHBIX
XapaKTePUCTUK WHHOBAIIMOHHBIX TEXHUYCCKUX CPEIACTB IJs MOTy4deHHs o30Ha. O30H MpeaHa3HaueH
JUIST HEUTPaU3allui IUISCHEBBIX TPUOKOB, BPEIHBIX M TOKCHYHBIX OTXOJOB B Pa3IHYHBIX OTPACIAX
npombiiieHHocT Pecnyonuku Kazaxcran. Bo Bcem mupe, kak B OJIMKHEM, TaK U TaJIbHEM 3apyOeiKbe, JUIs
OYHMCTKH 1 00€33apayKUBaHUsI BO3/[yXa, BOJIbI M MUIICBBIX MPOYKTOB UCIIOJIB3YIOT 030HATOPhI. O30H 00Jiagaet
CWJIBHOUM OKUCIIUTEIILHOM CIIOCOOHOCTBIO, MOIIIHBIM OaKTEPHUIUIHBIM JCHCTBUEM, HEHTPATU3YET pa3inyHbIC
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BUBI IIJICCHEBBIX FpI/I6KOB n ,Z[pO)I()i(eﬁ, TOKCHUYHBIC KOMIIOHEHTHI U T.II. B ,I[aHHOI71 CTaTbC paCCMAaTpPUBAKOTCA
OIITUMAJIBHBIC YCJIIOBUSA IJId Bpra60TKI/I 030Ha B O30HHUPYIOLIUX yCTpOﬁCTBaX. ABTOpI:I pa3pa6aTLIBa}0T
MaJ'IOl"a6apI/ITHI:IC 030HATOPbI, KOTOPBIC IMO3BOJAT CHU3UTL SHCPICTUYCCKUEC U KallMTAJIbHBIC 3aTpaTrbl Ha
TEXHOJOTUYCCKYIO JIMHUIO B 5-10 pa3 1m0 CpaBHCHUIO C 3apy6e)KHLIMI/I aHajJoraMu. CO3}_'[aHI/I€ 030HAaTOPHBIX
yCTpOfICTB MaJbIX I‘a6apI/ITOB AOCTUTaCTCA BCJICACTBUC MOJTYUYCHUA O30HA B PE3YJILTATC KOPOHHOI'O pa3psaia
C MHUKPOIIPOBOJIOKHU, AUAMETP KOTOpOﬁ HC MPEBLIIIACT 100 MUKPOH. MaTCpI/IaJ'IOM IJId CTaTbU O IPUMCHCHUHN
030Ha B arpapHoM CEKTOpeE, JIETKOM MMPOMBIIIJICHHOCTH U Ap. OTpacCiigx, 06€CHC‘{I/IB3.IOIJ_ICFO 0€30I1acCHOCTh
MMPOAOBOJILCTBECHHBIX W HEMPOAOBOJBLCTBCHHLIX MPOAYKTOB ABUJIMUCH HCCICAOBAHUS YYCHBIX OIMKHETO U
JaJIBbHETO Bap}I6C)KL$1, a TaKXe pa6OTI>I ABTOPOB. B crarpio BOLIM PE3YIbTAThl PpaCUCTOB JISI TMOJTYUCHUA
OINITUMAJIBHBIX Pa3MCPOB KOPOHHUPYIOIIUX ITPOBOJIOK. B 3aBucumoctu ot HOTpC6HOCTI/I B 030HC paCCUUTAHBI
HE TOJILKO pasMCpPhbI, 4 TAKKC KOJIMYCCTBO O30HATOPHLIX AYCCK. I[J'I}l Bapualuu pasMepoOB U APYTUX IapaMETpOB
O30HUPYHOIIUX SAYECK ObLTa MNpUMCHEHAa MCETOAHMKA MAaTCeMaTU4CCKOro MOACIUPOBAHUSA, YTO IMO3BOJIMIO
MOJIYYUTH BOJIBT-aMIICPHBIC XapAKTCPUCTUKHA O3OHpr10HIeI>i STYCHKH. I[J'IH YHOpaBJICHUS PEKUMOM 030HATOpa
pa3pa60TaHa cxema ¢ 0J10KOM YHpaBJICHUA.
KimoueBbie ciioBa: O30H, KOpOHHLIﬁ paspsan, BO3AyX, NOMCIICHUC, XapaKTCPUCTUKU, MOJICJIb.
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