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The object of the study is the design, manufacturing technology
and methods of stabilizing the electrophysical characteristics of mea-
suring transducers. The problem solved in the research is the creation
of methods and design and technological solutions to ensure stability
used in the development and manufacture of measuring transducers.
As a result of the conducted research, designs and technologies for
manufacturing and stabilizing the electrophysical characteristics of
measuring transducers were developed. The features of the developed
designs of measuring transducers are increased in comparison with the
known time stability with a basic error of no more than 0.1 % /year.
Technologies for stabilizing the parameters of measuring transducers,
in contrast to the known ones, differ in their versatility, since most elas-

tic elements that perceive mechanical magnitude are membranes and
beams, on which thermocompensating films are easily applied. The sta-
bilization of the parameters of the entire measuring transducer, unlike
the known ones, is carried out after the removal of internal mechanical
stresses of each element and part of the measuring transducer through
the integrated use of current and vibration dynamic loads. Thus, the
use of complex compensation due to the application of a new method of
compensation of internal mechanical stresses in the structure, based on
the use of multilayer film compositions formed on sensitive elements,
followed by thermal and vibration stabilization of measuring transduc-
ers. In addition, reducing the measurement error and increasing the
time and parametric stability of the measuring transducers is achieved
through the use of specialized heat treatment modes, training resonant
vibration and current loads. When developing structures and stabiliza-
tion methods, previously developed engineering mathematical models
were used, including constructive, informational, dimensional, techno-
logical and circuit engineering. At the same time, depending on the ad-
opted design and the technology used, engineering models were modi-
fied by including known coefficients and dependencies. This method
has significantly reduced the cost and complexity of development.

Keywords: physical model, stabilization method, thermal train-
ing, polyfilm compensation, shock cycles, temporary stability.
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The object of research is multiple measurements. The research
aims to improve the accuracy of multiple measurements with a non-
linear and unstable sensor transformation function. It is proved that
the redundant measurement equation ensures the independence
of the measurement result from the parameters of the transforma-
tion function and their deviations from the nominal values. It was
found that the result of redundant measurements is affected by the
reproduction errors of normalized temperatures Ty and T». It is shown
that the best accuracy results are obtained with a reproduction error
of normalized temperature T» within +1.0 % and temperature T; with-
in £0.1 %. This makes it possible to reduce the accuracy requirements
for the source of reproduction of normalized temperature T».

The possibility of processing the results of multiple measure-
ments by two approaches is presented. Computer modeling using
the first approach found that with a reproduction error of normal-
ized temperature Ty within £0.5 %, the relative measurement error
is 0.003 %. When modeling the second approach, the relative error
is 0.05 %. It was also found that with an increase in the reproduction
error of normalized temperature Ty to £1.0 %, the value of the rela-
tive error is 0.04 %. Due to this, when applying the second approach,
it becomes possible to choose a non-high-precision source of repro-
duction of normalized temperature T». In addition, the sensitivity
of the second approach to the digit range of measuring devices was
found, which leads to the dependence of the measurement result on
their accuracy.

There are reasons to assert the possibility of increasing the accu-
racy of multiple measurements by processing the results of intermedi-
ate measurements according to redundant measurement equations
using two approaches.

Keywords: redundancy, multiple measurements, quadratic trans-
formation function, function parameters, accuracy improvement.
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The object of research is the process that forms an elliptical di-
rectional diagram of the H-sector horn antenna for flow irradiation
of seeds with the electromagnetic field.

The emitter of electromagnetic energy is presented as one of the
main elements of installations for irradiating seeds with an electro-
magnetic field before sowing. This parameter was investigated by
taking into account the values of the biotropic parameters of the low-
energy electromagnetic field under the conditions of flow processing.

This paper reports a study into the parameters of the H-sector
horn emitter for irradiation of sugar beet seeds with a low-energy
electromagnetic field at a frequency of 73..75 GHz in continuous
flow. Thus, one should use the H-sectoral horn emitter with the fol-



lowing parameters: aperture width a,=20 mm; horn length Ry=35 mm;
b=1.8 mm. It is determined that in order to irradiate sugar beet seeds
on the conveyor plane with a power flow density of P=100 pW /cm?, it
is necessary to place two horns 1200 mm above the conveyor at a dis{
tance of 2540 mm from each other. It was checked that the treatment
of sugar beet seeds with electromagnetic radiation in a continuous
flow with a capacity of 300 kg/h is possible with a power of up to 2 W
supplied to two horn antennas; the speed of the conveyor is 15 cm/s.

The parameters of the sectoral horn for an elliptical directional dia-

gram were studied by dividing the main task into internal and external.

According to the results of the research, it is possible to build

a base of geometric presets for adjusting installations for different
types of seeds, the desired performance, the structural features of
installations, as well as existing emitters.

Keywords: low-energy electromagnetic radiation, electromag-

netic field emitter, horn antenna, H-sectoral antenna, directional
diagram, sugar beet seeds, presowing treatment.
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The unique properties of liquids that can interact with electric and
magnetic fields are used in mechanical engineering, technology and
medicine. The possibility of the influence of the magnetic field on the
solid particles of the liquid in the pipeline allows cleaning of the solid
walls of the pipeline, which is the object of the study. Magnetic liquids
are solutions of ferromagnets in a liquid, and their physical properties
in a magnetic field cause structural transformations in such liquids.

The treatment of electrically conductive liquids in a magnetic field
and their use for cleaning water from oil or oil residues are considered.
On the basis of numerical modeling, the movement of solid particles
of magnetite, which is part of an electrically conductive liquid, was in-
vestigated by jointly solving the equations of Reynolds, Maxwell, non-
discontinuity and the turbulence model. The physical phenomena of the
movement of solid particles of magnetite-based conductive liquid in var-
ious elements of the pipeline were determined, which improved the pa-
rameters of cleaning liquids contaminated with oil and oil. The magnetic
particles of the electrically conductive liquid quite nicely fill the bound-
aries of the intersection if there is a flow reversal, as it happens in radia-
tors. An increase in the intensity of the magnetic field leads to a change
in the velocity profile of the conductive liquid, which prevents magne-
tite particles from penetrating close to the wall. An increase in the power
of the magnetic field makes it possible to detach the contamination from
the walls of the pipeline together with the solid particle of magnetite.
A 73 % increase in wear in certain sections of the pipeline is due to the
effect of the centrifugal force acting on the particle during rotation.

The sudden expansion of the flow makes it difficult for particles
to reach the pipe surfaces, which worsens the cleaning conditions. The
number of particles on the surface is 82 % less compared to the absence
of sudden expansion.

Keywords: conductive liquid, magnetic field, purification of
liquids, numerical calculation, local resistances.
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BUKOPHUCTAHHSA TEXHOJIOTTA CTABLII3ALI EJTEKTPO®I3SUYHUX XAPAKTEPUCTUK CEHCOPHUX
KOHCTPYKIIII [IPH PO3POBIII TA BAPOBHUIITBI BUMIPIOBAJIBHUX IIEPETBOPIOBAYIB (c. 6-16)

Assem Kabdoldina, Zhomart Ualiyev, Sayat Ibrayev, Nutpulla Jamalov, Arman Ibraeva, Yerkebulan Tuleshov, Azhar Analieva,
Dinara Arinova, Askar Khikmetov, Bolat Uaissov

OG’eKTOM OCTIUKEHHS € KOHCTPYKITisT, TEXHOJIOTISI BUTOTOBJIEHHS Ta METOAN cTalbimizanii eekTpodismuHnX XapaKTePUCTUK BUMIPIO-
BAJIbHUX IIePETBOPIOBAYIB. 3aB/JAHHSM, 1110 BUPILIYETHCS B JIOCII/PKEHHSX, € CTBOPEHHS METO/IB i KOHCTPYKTOPCHKO-TEXHOJIOTTYHUX PillleHb
JUIst 320e31edeH s CTIHKOCT], 1110 BAKOPUCTOBYIOTBCS 1IPK Po3po0Ili Ta BUTOTOBJICHHI BUMIPIOBAIIBHIX [IePeTBOPIOBadiB. B pesyJisraTi npose-
JIEHVX JIOCJI/KEHb PO3po0JIeHO KOHCTPYKILii Ta TEXHOJIOT T BUTOTOBJIEHHs Ta cTabiisaltii eekTpohisnuHuX XapaKTepUCTHK BUMIPIOBAIbHUX
nepersopooBadis. Oco6IMBOCTI PO3POOIEHNX KOHCTPYKIIiET BUMIPIOBATBHUX MEPETBOPIOBAYIB TIBUINEHO B TIOPIBHIHHI 3 BitoMuMu cTabiib-
HICTIO B yaci 3 ocHOBHOIO moxn6Koi0 He Gisbiie 0,1 % /pik. Texuouorii crabinisaiii mapameTpiB BUMIPIOBAIBHIX TIEPETBOPIOBAYIB, HA BIIMiHY
Bi/I BI/[OMUX, BiJ[PI3HAIOTHCS CBOEIO YHIBEPCATIBbHICTIO, OCKIIBKI 6i/IbIIICTD IPY’KHUX €JIEMEHTIB, 1[0 CIIPUIIMAIOTh MEXaHIuHI BeJNYMHH, 1e
MeMOpaHu Ta GajgKu, Ha AKi JIEFKO HAHOCSThCsT TepPMOKoMIIeHcy o4l rmriBku. Crabimisaliis mapaMeTpiB BChOro BUMipIOBaJIbLHOTO MEPEeTBOPIOBa-
ya, Ha BiIMIHY Bijl Bi/lOMUX, 3/1iiCHIOETLCS TICJISI 3HATTS BHYTPIMIHIX MEXaHIYHUX HAIPY>KEeHb KOXKHOI'O eJIeMEeHTa 1 YaCTUHU BUMIPIOBATIBHOTO
MePETBOPIOBAYA TIISIXOM KOMILIEKCHOTO BUKOPICTAHHS CTPYMOBHX 1 BiOPOIMHAMIYHIX HaBaHTAKeHb. TAKIM YMHOM, BHKOPHUCTAHHS KOMII-
JIEKCHOI KOMITeHCallil 06yMOBJIEHO 3aCTOCY BAHHSIM HOBOIO METO/Y KOMIIEHCAIT BHYTPIIIHIX MEXaHIYHUX HAIIPY)KEHD Y KOHCTPYKILT, 3acHOBa-
HOTO Ha 3aCTOCYBaHHi 6araTormapoBuX IIBKOBUX KOMITO3HUIIi T, CHOPMOBAHNX Ha Ty TIHBUX €JIEMEHTAX, 3 HACTYITHOIO TEPMO- Ta BibpaIiiiHon
crabisizalien BUMIpIOBaIbHUX TIepeTBOpoBauiB. KpiM Toro, sHUKeHHs MOXMOKN BUMIPIOBAHHS Ta MIJBUIIEHHS YaCOBOI Ta MapaMeTPUYHOL
cTabiTbHOCTI BUMIPIOBATBHIUX MEPETBOPIOBAYIB HOCSITAETHCS 32 PAXYHOK BHKOPHCTAHHS CIIEI[ali30BAHIX PEXRUMIB TEPMOOOPOOKI, TPEHY-
BaHHS Pe30HAHCHOI BiGpallii Ta cTPyMOBUX HaBaHTa)keHb. IIpu po3poObili KOHCTPYKILi i MeToAiB crabinizalil BUKOPUCTOBYBAINCS paHilie
PO3pobJIeHi iHKeHepHI MaTeMaTHYHi MOJIeJIi, Y TOMY YKCJi KOHCTPYKTHBHI, iH(OpMAaIiiiHi, po3MipHi, TEXHOJIOTIYHI Ta cXeMOTexHiuHi. Y Toi
JKe 4ac, B 3aJIeKHOCTI BiJ| IPUIHATOTO AM3aiiiy i BUKOPUCTOBYBAHOI TEXHOJIOTI, IHKeHepHi Moesi 6y Moan(pIiKOBaHI IIIAXOM BKIOYEHHS
BioMux KoedilienTis i 3anexnocTeit. Takuii METO 3HAYHO 3ENTEBHB i TPYJTOMICTKICTh PO3POOKH.

Kimouosi caoBa: disuyna Mozesb, MeTos cTabiizallii, TepmMiyHa IiAroTOBKa, MOJIIIIBKOBA KOMIIEHCALIA, yapHi IUKJIN, TUMYacoBa
CTIHKICTB.
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KOMIT'IOTEPHUI AHAJII3 BATATOKPATHHUX BUMIPIOBAHD IIPU KBAJIPATUYHII ®YHKIIII
INEPETBOPEHHSA CEHCOPA (c. 17-25)

B. 10. lllep6ans, I. O. Koporoa, H. B. Uynpusuka, O. 3. Komicko, IO. I0. lllep6anb, I'. B. Illyubka

OO6’eKTOM JIOCTIIKEHHST € OaraToKpaTHi BUMIpOBaHHsL. J[OCTI/UKEHHSI CIPSMOBaHI HA MiABUIIEHHST TOYHOCTI GAraTOKPATHUX BUMIPIOBAHb
Npy HeJIHINHI 1 HecTabinbHil QyHKIIT TepeTBoperHs cencopa. J[oBeieHo, 110 3aBAAKE PIBHAHHIO HAUIMIIKOBUX BUMIPIOBaHb 3a0€311e4y€EThCs
He3aJIeKHICTh Pe3yJIbTaTy BUMIPIOBaHb Bijl TapameTpiB (DyHKILi 1epeTBOpeHHs Ta iX Bi/XWJIeHb Bijl HOMiHAJILHUX 3Ha4YeHb. BeraHoBeHo, 1o Ha
Pe3yJIBTAT HAUTHITKOBIX BUMIPIOBAHb MAIOTh BILIHB MOXMOKM BiITBOPEHHS HOPMOBAHNX 3 3HaueHHsM Temmepatyp T ta Ts. [Tokasano, 1o Haifkpas
Il Pe3yJIETATH [0 TOYHOCTI OTPUMYIOTh IIPU MOXUOIL BIITBOPEHHS] HOPMOBAHOI 38 3HaUeHHsIM TemIeparypu Ty B Meskax +1,0 %, a remmneparypu Ty B
Mexkax 0,1 %. 3aBIIKY [IbOMY CTa€ MOKJIMBIM 3HUSUTH BUMOTH 110 TOYHOCTI /10 JKepesia Bi/ITBOPEHHS HOPMOBAHOI 32 3HAYEHHSIM Temieparyph To.

[TpeacraBieHa MOKIMBICTL OOPOOKM pe3yJibraTiB GaraTOKpaTHUX BUMIpIOBaHb 3a JABOMA Hiaxogamu. [IpoBegeHUM KOMITIOTEPHUM
MOJIETIOBAHHSIM 32 TEPIINM ITi/IX0JIOM BCTAHOBJIEHO, IO MPH HOXMOI BIATBOPEHHS HOPMOBAHOI 32 3HAYEHHSM TeMreparypu I» B Mexkax
+0,5 % BignocHa noxu6ka sumipiosars cranosutume 0,003 %. [Ipu MojeoBaH i APYroro migxoy BiaHocHa noxubka oye ckaagaru 0,05 %.
3’SICOBAHO TAKOXK, IO TP 361IbIIEHH] TOXUOKM BiATBOPEHHST HOPMOBAHOI 3a 3HauYeHHsM Temreparypu Ty mo £1,0 % sHadeHns BiaHOCHOI
noxubku cranosutume 0,04 %. 3aBAsiku 1bOMY IPH 3aCTOCYBaHHI APYrOro IMiAXOIY CTA€ MOKJIMBUM OOUDPATH HEBUCOKOTOYHE JKEPENO
BiZITBOPEHHS HOPMOBAHOI 3a 3HaYeHHAM Temnepatypu 1o, KpiM Toro, BCTaHOBJIEHO 4y TJUBICTD IPYTOTO MiXOLY /10 PO3PSAAHOCTI BUMipIOBaIb-
HUX MIPUCTPOIB, MO MPU3BOIUTH [0 3AJIEKHOCTI PE3yJIbTaTy BUMIPIOBAHHS Bijl iX TOYHOCTI.

€ migcraBu CTBEP/UKYBATH PO MOXKJIMBICTH IHABUIIEHHS TOYHOCTI HAraTOKpaTHUX BUMIPIOBAHb 32 PaxyHOK OOPOOKM pe3yJbraris
IIPOMIDKHUX BUMipIOBaHb 3a PiBHAHHAMI HA/UTHIIIKOBIX BUMipPIOBaHb 3a /IBOMA Ii/IX0/laMU.

K11040Bi €10Ba: Ha/UIMIIKOBICTh, GaraTOKpaTHi BUMIDIOBAHHS, KBaApaTuuHa (YHKIsT IePETBOPEHHS, napaMeTpy (hyHKIIl, [iABUIIEHHS
TOYHOCTI.

DOI: 10.15587/1729-4061.2023.273972
®OPMYBAHHS EJIINITUYHOI JIATPAMU CITPIMOBAHOCTI CEKTOPIAJIBHOI PYIIOPHOI AHTEHU JIJIS
IIOTOKOBOTO OITPOMIHEHHSA EJJEKTPOMATHITHUM ITIOJIEM HACIHHS HYKPOBOTI'O BYPAKA (c. 26-37)

H.T. Kocyaina, M. C. Copokin, I0. M. Xanznona, C. B. Kocyzin, K. C. Kopmynos

OG6’€KTOM OCTIIZKEHH ST € poliec (hOPMYBaHHS eJIITHYHOT iarpamMu cripsiMoBarocTi H-cekTopiaibHoi pyIliopHoi aHTeHH JJIst TOTOKOBOTO
OITPOMIHEHHSI €JIEKTPOMATHITHUM TOJIEM HACIHHSL.



[TpencraBieHO BUIIPOMIHIOBAY €JIEKTPOMArHITHOI €HEPrii, K OAMM i3 OCHOBHUX €JIEMEHTIB YCTAHOBOK JUIS OIPOMIHEHHSI HACiHHS
€JIEKTPOMATHITHIM TIOJIeM Tiepes TociBoM. J[oC/TisKeHHsT HOTO TTapaMeTpiB MPOBENEHO 3 ypaxyBaHHsIM 3HaueHb GiOTPOIHIX TMapaMeTpiB
HU3bKOEHEPreTHYHOTO eJIEKTPOMATHITHOTO HOJIsI 32 YMOB II0TOKOBOTO 06POGITKY.

Hageneno pnocmimpkenns mapamerpiB H-cekropianmbHoro pymnopHoOro BHWIIpOMiHIOBaYa /I OIPOMIHEHHS HHU3bKOEHEPTeTUYHUM
€JIEKTPOMATHITHUM TIOJIEM HAaCiHHSI I[yKPOBOroO Oypsiky 3 uactortoto 73..75 TTip B 6GesnepepBHOMy motori. Tak, ciiifi BUKOPUCTOBYBaTU
H-cekropianbunii pynophuii BUIPOMiHIOBaY 3 apaMeTpaMu: IMPHHA PO3KPHUBY a,=20 MM; ToBKuHA pynopy Ry=35 mm; b=1,8 MM. Busnauen
HO, 1110 /17151 OIPOMiHEHHSI HACiHHsI ITyKPOBOTO GYPSIKY Ha TLJIONIMHI TPaHCTIOPTepa IiTbHICTIO MOTOKyY NoTykHOCTI P=100 MkBT/cM? HeobxinHo
HaJl TparcriopTepoM Ha BrucoTi 1200 MM posrainyBaTu JBa pyropa Ha Bijcrani oaus Bix oxHoro 2540 mm. ITepesipeno, 1o 06pobka HaciHHs
I[yKPOBOTO GYPSIKY €JIEKTPOMATHITHIM BUIIPOMIHIOBAHHSIM B G€3[ePePBHOMY TIOTOIL 3 MPOAYKTUBHICTIO 300 KT/TOI MOKJIMBA 3 TIOTYKHICTIO
110 2 Br, mio miiBesiena /10 ABOX PYMOPHUX aHTEH, MIBUAKICTh PYXY TpaHcmoprepy 135 cm/c.

JlocipkeHHsl TapaMeTpiB CEKTOPIaJIbHOTO PYIOPY IS eJMINTUYHOI JllarpaMu CIIPSMOBAHOCTI ITPOBO/IMJIOCH PO3IO/IJIOM OCHOBHOIO
3aB/IAHHST Ha BHYTPIIIHE Ta 30BHIIITHE.

3a pesysbraTaMi J0CHIKEHD MOKJIMBE CTBOPEHHsT 6a3U 3 IIPECETIB TeOMETPUYHUX PO3MIPIB /sl HAJAIITYBAHHS YCTAHOBOK Iijl Pi3Hi
THIN HACiHHSI, Ga’kaHOI IIPOYKTUBHOCTI, KOHCTPYKIIIHIX 0COGINBOCTEN YCTAHOBOK, HAsIBHIX BUIIPOMIHIOBAYIB.

KmouoBi cioBa: HU3bKOEHEPreTHYHE eJIeKTPOMArHITHE BUIIPOMIHIOBAHHS, BUIIPOMIHIOBAY €JIEKTPOMArHITHOTO TIOJIs, PYIIOPHA aHTeHa,
H-cekropianbHa aHTeHHa, AiarpaMa CIIpsIMOBAHOCTI, HACIHHS IlyKPOBOTO OypsiKa, IepeanociBaa 06pooKa.
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IIOKPAIIEHHA TAPAMETPIB OUMINEHHA EJIEMEHTIB TPYBOIIPOBO/J1Y HA OCHOBI MO/IEJIIOBAHHS
PYXY TBEPIUX YACTUHOK MATHETUTY B EJIEKTPOIIPOBIJIHIi PIIUHI (c. 38-46)

A. C. Porosuii, H. b. Uepuenpka-Binenpka, M. B. Mipomnukosa, I. O. Bapanos, €. B. Iloxynan

VHiKaIbHI BJIACTUBOCTI PIINH, 10 MOKYTb B3AEMOJISITH 3 €JIEKTPUYHIMHU Ta MArHITHIMH T10JISIMU BUKOPHCTOBYIOTH Y MAIINHOOY 1y BaHHi,
TexHini Ta MeauIEHi. MOKIMBICTD BIUIMBY MarHiTHOTO TOJIST HA TBEP/ YaCTUHKK PIMHI Y TPYOOIIPOBO/I I03BOJISIE TPOBOJUTH OYHITIEHHS
TBEPAKX CTIHOK TPYyOOIIPOBOLY, 1O € 00’'€KTOM A0C/IIKeH . MartiTHi piAMHN IIPEACTaBAAIOTH COO0I0 PO3UMHN (PePOMATHETHKIB Y PiAuHi i
ix ¢i3uvHi BJACTUBOCTI Y MATHITHOMY TI0JTi BUKJIMKAIOTh CTPYKTYPHI IIEPETBOPEHHS Y TAKUX PiHAX.

Po3risgiy To HOBOKEHHS eJIEKTPOIIPOBIAHKUX PiIMH Y MATHITHOMY OJIi Ta BUKOPUCTAHHA 1X JIJIs OYKINEHHA BOAU BiJl 3aMuiiKiB Hadtn abo
ourii. Ha 0CHOBI 4MCTOBOTO MOIETIOBAHHS MIJITXOM CyMiCHOTO BUPIIIEHHST PIBHAHb Pelinonbaca, MakcBesta, HepO3pUBHOCTI Ta MO TypOy-
JIEHTHOCTI JIOCJI/PKEHO PYX TBEP/MX YaCTHHOK MarHeTHTY, 1[0 BXOJUTD 10 CKJIa/ly eJIeKTPOIPOBiHOI pifuan. BusHayeno ¢isnuni suma pyxy
TBEP/INX YaCTHMHOK €JIEKTPOIPOBIHOI Pi/INHN HAa OCHOBI MATHETUTY B PI3HUX €JIEMEHTaX TPYOOIPOBOLY, IO TIOKPATIHJIO MAPAMETPH OYUIIEHHS
3abpyaHennx HadTOIO Ta oo pignH. MarHiTHi YaCTHHKM eJIeKTPONPOBIZAHOT PIAMHN JOCUTDH TAPHO 3alIOBHIOIOTH TPAHUIL TIEPETUHY, SKIIO
€ TIOBOPOT TOTOKY, SIK 1€ BitOyBaeThes y paaiaTopax. 30iIbIIeHHs IHTEHCUBHOCTI MArHITHOTO TOJIS TIPUBOUTD JI0 3MIHU €MIOPH MIBUAKOCTI
€JIEKTPOTIPOBIAHOI PIAMHM, 1110 3aBayKa€ YaCTUHKAM MarHETHTY TIPOHUKHYTH OJHM3BKO 10 CTIHKU. 301IbIIEHHSA TOTYKHOCTI MATHITHOTO TI0JIsSt
JIO3BOJISIE BimipBaTh 3a0pyIHEHHS Bi/l CTIHOK TPyOOIPOBOLY Pa3OM 3 TBEPAOID YACTUHKOIO MAarHEeTUTY. 30ITbIIEHHS 3HOIIYBAHHS B OKPEMUX
HistHKax Tpy6OIpoBoAy Ha 73 % OB si3aHe 3 BIUIMBOM BiIIEHTPOBOI CUJIH, IO [Ii€ HA YACTHHKY ITi/[ 9ac MOBOPOTY.

ParroBe po3imIUpeHHst HOTOKY YCKJIA/HIOE YMOBH MOTPAILISIHHSL YaCTHHOK /10 [IOBEPXOHb TPyOH, 110 noripurye yMoBu ountientst. Kinb-
KiCTh YACTUHOK Ha MOBePXHi Merie Ha 82 % y NOPIBHSIHII 3 BiICYTHICTIO PAlITOBOrO PO3IIMPEHHSI.

Komo4oBi ciioBa: eleKTpOIIpOBijiHa Pi/iiHA, MarHiTHE 110JIe, OYHIIEHHS Pi/INH, YMCJIOBUIT PO3PAXyHOK, MiCIeBi OHOPH.



