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The object of this study is the selective coefficient of variation of
dangerous parameters of the gas environment, which are caused by
the general aggregates of reliable absence or occurrence of ignition
of materials. The method of prompt detection of fires based on the
comparison of the sample coefficients of variation of the hazardous
parameters of the gas environment of the specified general popula-
tions and the verification for each moment of time of the result of the
comparison of the sample coefficients of variation and exceeding the
current threshold is theoretically substantiated. At the same time,
the value of the current threshold is calculated taking into account
the given probability of false detection of ignition and the current
error of the result of comparing the sample coefficients of variation.
This method makes it possible to ensure the maximum current prob-
ability of correct ignition detection. Experiments were conducted to
verify the performance of the proposed method. The obtained results
in general indicate the efficiency of the method. It was established
that the result of the comparison of the sample coefficients of varia-

tion of the hazardous parameters of the gas environment, which cor-
respond to the specified general populations for carbon monoxide at
the time of ignition of alcohol, paper, wood, and textiles, is 0.47, 0.14,
0.2, and 0.001, respectively. For the temperature, the results of the
comparison of the sample coefficients of variation during the ignition
of similar materials are 0.12, 0.13, 0.015 and 0.045, respectively. At
the same time, for prompt detection of fires based on the proposed
method, it is necessary to preferably use the concentration of carbon
monoxide and the temperature of the gas environment as dangerous
parameters of the gas environment. The practical importance of the
research is the use of selective coefficients of hazardous parameters
of the gas environment for the detection of material fires in real time.

Keywords: prompt detection of fires, sample coefficient of varia-

tion, dangerous parameters, gas environment.
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This paper introduces a methodology devised for thermographic
inspection of concrete technical condition inside concrete dams. Wa-
ter infiltration into a dam accelerates the processes of concrete degra-
dation, so temperature fields provide important information about the
dynamics of these processes. As a result of the thermal imaging survey
of the observation gallery at a historic hydraulic structure, a forma-

lized pattern of the temperature field inside the dam was acquired and
the locations of temperature anomalies associated with infiltration
were identified. At the leakage points, the water temperature differed
from the concrete temperature by 1.0-2.9 °C, indicating different
rates of water flow through the water wall and the gallery ceiling.
The temperature of the gallery areas with increased infiltration was
1-2 °C higher than the 12.7 °C selected as the reference temperature.
When recording the temperature fields, the optical axis of the ther-
mal imager was directed along the gallery, and not perpendicular to
the surfaces under study, as in construction thermography. To this
end, a methodological approach was devised to eliminate distortions
of the resulting thermograms caused by the curvature of the gallery
and other factors. To remove images of extraneous thermal radiation
sources from the thermograms and accurately identify the area under
study, a method of shielding a part of the image using special masks
was used. The comparative thermography method made it possible
to eliminate difficulties in determining the emissivity of the gallery
concrete surface. The proposed method of comparative thermography
made it possible to compare the intensity of filtration processes in the
dam body and to link the current state of the hydraulic structure with
the history of its restoration. In general, the thermographic method
makes it possible to supplement existing primary natural control with
a formalized pattern of temperature field inside the dam.

Keywords: thermography, concrete dam, water infiltration,
thermogram processing, infiltration criterion, inspection gallery.
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PSO and ABC algorithms with Arduino microcontrollers are
focused on developing efficient solutions for control systems, energy
optimization, and signal processing. These algorithms are generally
for platforms with large resources, making them difficult to implement
directly on Arduino. Adjustments are needed so that the algorithm
can work efficiently without sacrificing the quality of the results. Both
are implemented for partially shaded conditions in photovoltaic (PV)
systems. The MPPT hardware development method with this meta
algorithm can be a solution in dealing with the constraints of partially
shaded disturbances. Meanwhile, other studies of the two concepts of
the PSO and ABC algorithms have also been developed through soft-
ware simulations for both MPPT applications and other fields. Evalua-
tion criteria and methods for optimizing MPPT performance have been
proposed by implementing a DC-DC Boost Converter. Testing was
conducted with a PV with of 47.6 V and Isc of 11.6 A under two condi-
tions to assess the performance of the PSO and ABC. The test resulted
in the average power generated by the system with PSO algorithm on
three unshaded PV with irradiation of 801 W/m? and a temperature
of 84.5 °C with load variations of 50 Q, 100 Q, 200 Q, and 400 Q was
49.06 W, while the irradiation on one shaded PV at 198 W /m? resulted
in an average power of 46.13 W. The system using the ABC algorithm
on three unshaded PV generated an average power of 48.35 W, and
with irradiation on one shaded solar panel at 198 W /m?, it generated
an average power of 45.03 W. Overall, the study demonstrates that
both PSO and ABC algorithms effectively improve power generation
in partially shaded conditions, with PSO showing better performance.
These findings suggest that implementing these algorithms can en-
hance the efficiency of PV systems in practical applications.

Keywords: algorithm, partial shading, particle swarm optimiza-
tion, artificial bee colony, MPPT.
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The object of the study is the process of adapting a multi-chan-
nel correlation sidelobe canceller to work in conditions of radio-
electronic countermeasures based on the Gram-Schmidt orthogo-
nalization procedure. The proposed approach allows developing
a fast, recursive algorithm for searching for optimal values of weight
coefficients. Such an algorithm will ensure fast adaptation of the
sidelobe canceller to a complex interference-target situation, which
can change rapidly. The obtained result of the coefficient of sup-
pression of active noise interference in a constant value approaches
the optimal value determined by the Wiener-Hopf equation, which
indicates the effectiveness of the proposed approach.

By using the Gram-Schmidt orthogonalization procedure, it
was possible to obtain high stability of the procedures for calculat-
ing the optimal values of weight coefficients, in contrast to other
considered approaches. The proposed approach can be practically
implemented in existing radar systems for suppressing active noise
interference.

During the study, it was found that the adaptive multi-channel
correlation sidelobe canceller in a steady-state mode works similarly
to adaptive phased antenna arrays — it has the same efficiency in spa-
tial signal selection and in compensation of active noise interference.

When suppressing four active noise interference, the suppres-
sion coefficient is —23.35 dB. With an increase in the number of
interferences at the input of the four-channel sidelobe canceller, the
suppression level deteriorates rapidly. With five, six, seven, eight in-
terferences — —22.90 dB, —21.54 dB, —20 dB, —17.02 dB, respectively.
Such changes are due to the number of active interferences, which is
greater than the number of compensation channels.

Keywords: multi-channel sidelobe canceller, sidelobe canceller,
decorrelation, compensation channel, Gram-Schmidt procedure,
Gram-Schmidt orthogonalization procedure.
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The object of research is a helicopter-type copter. For the test
flight of the prototype, high level of noise in the Wi-Fi block channel
was noticed. To solve the problem Kalman filter was installed to the
system between the antenna and microprocessor, for noise cancella-
tion. A technical model that takes into consideration the time varia-
tion of the interference/signal ratio at the input of the UAV receiver
for given trajectories and speeds of movement of objects and the
source of interference has been developed that allows the delivery of
medications up to 2 kg with a flight range of 5 km when exposed to
interference from a moving source.



This article provides a prototype of the hexacopter design for
small carriage delivery, used for medicinal transportation. During the
test usage of the prototype UAV, such problems as shaking and un-
stable fixation of the lock mechanism holding the delivered cargo are
observed and noted. The article underlines the cause of said problems
as electromagnetic compatibility considerations, the methodology of
debugging was to measure signals with oscilloscope and servotest,
and provides the solution as application of Kalman filter for antennas.
The results of the oscilloscope and spectrum analyzer during the de-
bugging process before and after optimization by Kalman filter usage
for noise filtering are shown. Signal noise can cause malfunctions of
components, during signal decoding. The UAV prototype showed
delayed response during test flight for approximately 0.2 s, which can
be critical for flight and delivery precision. Telemetry, navigation,
control, data, power supply, engine design, and software consider-
ations are given. The results are not yet sufficient for urban usage,
where EMI density is much higher, but the current developments
make the suburban usage of UAVs for long range transportation.

Keywords: hexacopter, unmanned aerial vehicle, noise reduc-
tion, frequency spectrum, Kalman filter.
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The object of this study is the process of deorbiting the KazEOSat-1
spacecraft, which has completed its active service life in low Earth
orbit. The main problem is the lack of an effective technique to deor-
bit KazEOSat-1, taking into account its technical characteristics,



orbital parameters, and the need to minimize risks to the environ-
ment and other objects in orbit.

As part of the work, a software model was built that takes in-
to account the initial orbital parameters of the device, which are
essential for planning and performing deorbiting maneuvers. The
model is designed to accurately calculate the descent trajectory,
taking into account the laws of celestial mechanics and the influence
of atmospheric conditions. The optimal deorbiting strategy was
selected based on an analysis of various methods for calculating or-
bital maneuvers aimed at reducing fuel consumption and minimizing
environmental risks. This included a comparative analysis of existing
approaches and the selection of the most suitable ones under the
given mission parameters.

The results of the simulation using precise modeling methods
in the MATLAB software environment allowed us to determine
the main deorbiting parameters, such as the altitude at which the
maneuvers begin, the required velocity impulses, the total fuel con-
sumption, and the expected time before entering the dense layers
of the atmosphere. Based on the obtained data, practical recom-
mendations were formulated for the KazEOSat-1 deorbit. The first
stage, the active controlled deorbit, is carried out by operating the
low-thrust engine and braking by the Earth’s atmosphere, allowing
the spacecraft to descend from 758 km to 444 km in 2.5 days. The
second stage, the passive uncontrolled deorbit, continues the descent
to 103 km in 969 days, using only atmospheric braking. The third
stage, the uncontrolled drop, begins after reaching 103 km and ends
with a drop to the Earth in 834 seconds.

Keywords: Spacecraft, deorbiting, satellite disposal, LEO, space
debris, orbit, CubeSat.
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BUSBJIEHHSA 3ATOPSHbD IIJIAXOM IMMOPIBHAHHSA BUBIPKOBUX KOE®DIIIEHTIB BAPIAII MOTOYHUX
BUMIPIOBAHDb HEBE3IIEYHUX ITAPAMETPIB (c. 6-12)

I. B. Toaok, B. B. Ilocuenos, €. O. Putka, A. B. SIuummun, 0. ¥0. Kosap, O. M. Kpaiinokos, I. €. Moposos, IO. C. Besyria,
M. M. Kpagsuos, O. O. Cairamarina

O6’exToM noCiKeH s € BUGIpKoBUil KoedinienT Bapialtii HeGe3euHNX TapaMeTpiB ra30BOro CepepoBuUIla, o 00YMOBJIEH] TeHepaIbHuU-
MU CyKYTTHOCTSIME JIOCTOBIPHOI BIZICYyTHOCTI 60 MOSIBU 3aropstHHs MaTepiasis. TeopeTHaHO 0OTPYHTOBAHO METO/I OTIEPATUBHOTO BUSBJIECHHS
3aropsiHb Ha OCHOBI TTOPiBHAHHS BUGIPKOBUX KoedilieHTiB Bapiaiil Hebe3neyHnx mapaMeTpiB ra30Boro cepeloBrIla BKasaHUX IeHepaJbHuX
CYKYITHOCTEIT Ta MepeBipKU sl KOKHOTO MOMEHTY 4acy Pe3yJIbraTy MOpPiBHSIHHS BUGIPKOBUX KoeDillieHTIB Bapiallii Ta MepeBuIIeHHs Mo-
ToYHOTO Topory. IIpn 1bOMy BeJIMYMHA TOTOYHOTO TOPOTY OOYNCITIOETHCS 3 YPaxXyBaHHIM 3alaHOi HMOBIPHOCTI TOMIJIKOBOTO BHISIBJIEHHS
3arOpSHHS Ta MOTOYHOI IIOXMOKK Pe3yJIbTaTy MOPiBHSAHH BUGIPKOBUX KoedillienTis Bapianii. Takuil MmeToz 103BoJIsIe 3abe31euyBaTH MaKCH-
MaJIbHy ITOTOYHY HMOBIPHICTH IIPAaBUJIBHOTO BUSIBIEHHS 3aropsTHHA. IIpoBeneno excrepiuMenTH 3 IepeBipKu Mpale3aaTHOCTI 3aponoHoBa-
Horo metoxy. Ozepskai pe3yJIbraTi B IIJIOMY CBiZYaTh PO MPaIe3aaTHICTh MeTO/Y. BCTaHOBIIEHO, 110 Pe3yJIbTaTOM MOPIBHSIHHS BUGIPKOBUX
KoediienTiB Bapiaiii HeGe3meyHUX MapaMeTpiB ra30BOro CePeIOBUING, SIKi Bi/IITOBIZAIOTH BKA3AHUM FeHEPATLHUM CYKYITHOCTSIM JIJIS aIHOTO
ra3y B MOMEHT My CIUPTY, amnepy, AepeBuiin ta Tekctuiio € 0,47, 0,14, 0,2 ta 0,001 Bigmosiano. s TeMepaTypu pe3yasTaTi MOPiBHSH-
Hs1 BUGIpKOBUX KoeillieHTiB Bapialii Ipu mifnaji aHaIoTiYHIX MaTepiatis cranossts 0,12, 0,13, 0,015 ta 0,045 BinnosinHo. [Ipu 1pomy st
OTIEPATHBHOTO BHSIBJIEHHS 3aTOPSIHD Ha OCHOBI 3aIIPOTIOHOBAHOTO METOY HEOOXI/THO Y SIKOCTI HeGe3MEYHIX MTapaMeTpiB Ta30BOT0 CEPEIOBUIIA
MePeBaKHO BUKOPHUCTOBYBATH KOHIIEHTPAILIO 4aJIHOTO ra3y Ta TEeMIIepaTypy ra3oBoro cepenoBuiia. IIpakTiyHa BakJIMBICTH HOCJI/IKEHHS
MOJISATA€ Y BUKOPUCTaHHI BUGIPKOBUX KOe(DIlliEHTIB HEGE3IIeUHNX TapaMeTPiB Ta30BOTO CEPEIOBUINA /sl BUABJIEHHs 3arOPSIHb MaTepiasiB
Y peabHOMY yaci.

K040Bi c10Ba: oneparuBHe BUSABJIEHHS 3aropstHb, BUOIpKoBuiil KoedilieHT Bapiarii, HeGe3euHi napaMeTpu, ra3oBe CEPeIOBUIILE.
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3ACTOCYBAHHS TEPMOTPA®II /1151 BUSIBJIEHHS MICI[b IHOLIBTPALII] BOJHU B BETOHHII OCHOBI
TPEBJII (c. 13-21)

O. B. Msrkwii, C. M. Memxkos, P. I1. Opei, B. O. Cropoxenko

[locmimpkents mpucBsiueHe po3poditi MeTo010ril TepMorpadivHOTO 06CTEKEHHST TEXHIYHOTO CTaHy 6ETOHY Beepeinti GeTOHHUX rpebelib.
Tudinbrpaitis Boau y rpebiiio IPUCKOPIOE IPOLecH Aerpajaliii GeToHy, TOMY TeMIePaTypHi MOJIsI HeCYTh BakKJMBY iH(OPMAILIO PO JAMHAMI-
Ky 1uX nporecis. B pesyabrari repmopadiunoro o6cTekeHHs OrIs0BoI Tajepel icropuyuHoi riapoctnopyau Gyaa orpumana (hopMasizoBaHa
KapTHUHA TEMIIEPATYPHOTO TI0JIS BCepeAnHi Tpebil, BU3HAYEH] MICIisl TEMIEpaTypHUX aHOMaJIii, 1oB’si3anux 3 iHdiasrpaiico. Y micisx
BUTOKIB TeMIIepaTypa BOAHU BifpisHsiiacs Big remneparypu 6etony ma 1,0-2,9 °C, 1o BKadyBasio Ha pisHy HIBUAKICTD 11 HAJAXO/KEHHS Yepes
BOJIOHAIIIPHY CTIHKY i cTesto rasepel. Temieparypa AITHOK rajiepei 3 miaBuiieHow iHginbrparieo sussuiacs sumioo Ha 1-2 °C Bix o6panoi
3a etasonny temnepatypy 12,7 °C. TIpu peecrpaitii TeMiiepaTypHuX MoJIiB ONTHYHA BiCh TEIJIOBI3opa OyJia cripsMoBaHa B3JIOBK rajepei, a He
MePHEeHNKYJISIPHO OCTIKYBAHIM TIOBEPXHSIM, SIK Y OyaiBesbHiii Tepmorpadii. [Ipu 1ibomy po3pobaeHo METOANYHUIT THAXIA 1S YCYHEHHS
CIIOTBOPEHb OTPUMAHKX TEPMOTPaM, BUKINKAHUX KPUBU3HOIO rasepel Ta inmmumun daxropamu. [liis BUIaIeHHs 3 TepMOrpaM 300pakenb CTo-
POHHIX JKEPEIT TETJIOBOTO BUITPOMIHIOBAHHS Ta TOYHOTO BU/ILIEHHS IOCITIKYBAHOI IISTHKY OYB BUKOPUCTAHUIT METO/I €KPaHYBaHHS YaCTUHU
300paskeHHs 3a J0MOMOTOIO CIICIialbHUX MacOK. MeTo/1 mopiBHsAIbHOT TepMorpadii 103B0JIMB YCYHYTHU CKJIQJHOII 3 BU3HAYCHHAM BUIIPOF
MIHIOBAJIbHOT 3/IaTHOCTI TIOBEPXHi OeToHy rajepel. 3arnponoHoBaHuii MeTO TOPIBHAIBHOI TepMOTpadii T03BOJINB TOPIBHATH IHTEHCHBHICTD
(piabTpariitnux nporecis y Tii rpebsi Ta HOB'A3aTH cydacHU cTaH TiAPOCIIOpYAu 3 icTopieo ii BiHOBIEHH. 3arajgoM TepMorpadiunuii Me-
TOJI IO3BOJISIE IOMOBHUTH ICHYIOUMI MEPBUHHIN HATYPHUIT KOHTPOJIb (POPMAII30BaHOI0 KAPTHHOIO TEMIIEPATYPHOTO MOJISI yeepeuHi rpedui.

Kiouosi caoBa: repmorpadist, 6etonna rpebis, indiasrpariis Boau, 06pobka TepmMorpaM, Kputepiii indiasrpailii, orsgosa rajepest.
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PO3POBKA OBJA/THAHHSA JJII MAKCUMAJIbBHOTO BIICTEKEHHA TOYOK KHUBJIEHHA (MBT/K) HA OCHOBI
METAEBPUCTHUYHOI'O AJITOPUTMY YV ®OTOEJIEKTPUYHUX (PE) CUCTEMAX (c. 22-32)

Darjat, Satria Arya Bima, Hieronimus Emilianus Evangelista, Bambang Winardi, Ajub Ajulian Zahra, Nooritawati Md Tahir

Asropurmu Metozy poto gactok (MPY) ta mryunoro 6pkosmnoro poio (IITBP) 3 mikpokonTposepamu Arduino 3ocepemskeni ra po3po6-
11l epeKTUBHUX PillleHb JJIst CUCTEM YIPABJIiHHS, ONTUMI3allii eHeprii Ta 06pobKy curHamtis. [1i aropuT™iL, SIK PABIIIO, BUKOPUCTOBYIOTHCS
JUIs1 TTaThOPM 3 BEJTMKIMH PECYPCaMH, 110 YCKIAHIOE X peasizaitio 6esnocepeanbo Ha Arduino. [ToTpibri KopuryBaHHsi, o6 aJropuT™ Mir
npaioBati epEeKTUBHO, He JKePTBYIOUH SIKiCTIO pe3yJibratiB. O6u/Ba peaisyoThes U1 YaCTKOBO 3aTiHeHnX yMoB y (oroesekrpuunnx (DE).
Meton po3pobkn obmanaants MBTIK 3 ium MeTa -aIroputMom Moke OyTH PillleHHSIM y BUPINIeHHI 0OMEKeHb YaCTKOBO 3aTiHEHUX TTOPY-
mrerb, TuM yacom i gocsaipkents aBox kouiemniiil asropurmis MPY ta IIIBP Takosxk Gyau po3pobieHi 3a JOIOMOTOI0 MOACTIOBAHHS
nporpamuoro 3abesredenust sk st gogatkis MBTIK, tax i st inmmx cdep. Kpurepii orfiHioBaHHs Ta METO/IM ONTUMI3AIT TPOAYKTHB-
nocti MBTJK Gyzin sanporionoBani MIIsIXOM peasizallii mepeTBopioBada mocTiiHoro ctpymy. Tectysanst nposoaniu 3 ME i3 Voc 47,6 B
ta ISC 11,6 A 3a aBox ymoB juist oiinku edexkrusnocti MPY ta IITBP. Bunpobysanisa Voc npusBesio 0 TOTo, 0 CePeHst HOTYKHICTD, 110
renepyeTbest cicremolo 3 anropurmom MPY Ha Tphox Hesatinenux 1B 3 onpominersiv 801 Br/m? ta Temnepatypoio 84,5 °C 3 KosuBaHHAMU
masanTaxkennsa 50 Om, 100 Om, 200 Om i 400 Om cranosumna 49,06 Br, B Toit yac sk onpominens na ogromy 3atinenomy OF na 198 Br/m?



MpU3BEJIO 10 cepeanboi nory:kuocti 46,13 Br. Cucrema, mo BukopucroBye aaroputm IIIBP #a Tppox nesarinenux DE, renepysasa cepeuio
noTyxHicTh 48,35 BT, i 3 onpomiHeHHsAM Ha OHiil 3aTiHeHiit consuniit manesi na 198 Br/M?, BiH reHepyBaB cepeiHio MOTyskHicTb 45,03 Br.
3arajioM, OCJIKEH s IeMOHCTPYE, 110 1 anroputmu MPY, i IIIBP edekTrBHO TTOKPAILyIOTh BEPOOHUIITBO TOTYKHOCTI B YaCTKOBO 3aTiHe-
HUX yMoBax, ipu ubomy MPY femonctpye kpatty 1pogykTuBHicTs. L pesysbratu ¢BifuaTh IPo Te, 110 BIIPOBAKEHHS [IUX aJITOPUTMIB MOXKe
nigsuiut edextuBnicTs DE -cucrem y mpakTHIHNUX 10/aTKAX.

Ki11040Bi cJ0Ba: ajropuT™, YacTKOBE 3aTiHEHHs, ONITUMI3allis POIO YaCTHHOK, ITYYHUi Oaskomnauil piit, MBTIK.
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PO3POBKA AJIAIITUBHOTO BATATOKAHAJIbHOTO KOPEJIAIIAHOTO ABTOKOMITEHCATOPA AKTUBHUX
IIYMOBUX 3ABAJ] HA OCHOBI IIPOIEJLY P OPTOTOHAJII3AIIII TPAMA-IIIMIJITA (c. 33-40)

C. d. Kyxk, B. O. Umeasos, O. B. Tepemenko

OG’'ekTOM IOCIIKEHHST € TPollec ajanTailii 6araTOKaHaJbHOTO KOPEJISAIiHHOTO aBTOKOMIIEHcaTopa 0 PoOOTH B yMOBaX pPaioesieKT-
POHHOI POTHIIT Ha OCHOBI Mpoteypu oproroHaizaii Ipama-IIImiara. 3anponoHOBaHUIT X/ 103BOJISIE PO3POOUTH IIBUAKUXH, PEKYPCUB-
HIH aJTOPUTM TOIIYKY ONTHMATHHIAX 3HAYE€Hb BATOBUX KoedimienTiB. Takmil anroputm 3a0e3mednTh MBUAKY aIaNTAaIio aBTOKOMITIEHCATOPA
JI0 CKJIAIHOT 3aBaJIO-1iIb0BOI 0GCTAHOBKH, sIKa MOXKe MIBUAKO 3MiHoBaTuCsA. OTPUMAaHUl pe3yJbrarT KoedillieHTy MOAaBIeHHS aKTHBHUX
MIYMOBHUX 3aBaJl ¥ CTATOMY 3HAYEHH] HAOMIKAETHCS /10 ONTHMATBHOTO 3HAYEHHS, BU3HAYEHOTO 3a piBHsSHHAM Binepa-Xomnda, 1o cBiganTs
1po epeKTUBHICTH 3aTPONOHOBAHOTO T IXOY.

3a paxyHOK BHKOPHCTaHHsI TIpoleaypu oproronarisarii Ipama-IIImigra Brasocst oTpuMaTti BUCOKY CTIHKICTB Mpoleayp 0GUNCIeHHS
ONTHMAJIBHUX 3HAYEHb BArOBUX KOeMIllieHTIB, Ha BIIMIHY Bi/l IHITMX PO3IISTHYTHX MiAXO0IB. 3apONOHOBAHMIT TTiAXiA MOKe OYTH MPAKTUIHO
peasi3oBaHUil B iCHYIOUUX CHUCTeMaX PaioIoKallil 711 10/1aB/IeHHs aKTUBHX LIYMOBUX 3aBaJ.

B xozi pocaizkernst BUSABJIEHO, 110 aJallTUBHUN OaraTOKaHAJbHUN KOPEISIHIHIIT aBTOKOMIICHCATOP B YCTAJICHOMY PEKHMMI TIPAIOE
AQHAJIOTIYHO 0 aIANTHBHUX (DA30BAHNX AaHTEHHUX PEIIITOK — MA€ OJJHAKOBY e()eKTUBHICTD IIPU IIPOCTOPOBII CEJIEKIIil CUTHAJIIB Ta IIPU KOM-
TIeHcallii aKTUBHO IIIYMOBUX 3aBajl.

[Tpu moztaBJIeHHI YOTHPHOX AKTUBHO TITyMOBHX 3aBajl KOehilli€HT NPy IieHHst craHoBuTh —23.35 2B, TIpu 36ibien i KibKoCTi 3aBaJi Ha BXOI
YOTUPUKAHAIBHOTO KOMIIEHCATOPA, PIBEHb MOJABJIEHHS CTPIMKO Ttoripiryerbest. [Ipu i'stu, mectu, cemu, BocbMu 3aBajiax: —22.90 n1b, —21.54 1B,
—20 1B, —17.02 1B Bixnosiano. Taki 3MiHK 06YMOBJIEH] KIIBKICTIO aKTHBHUX 3aBaJl, SIKa € OLIBIIOI0 32 KiJIbKICTh KOMITEHCAIIIHIX KaHaJIiB.

Kmouosi cioBa: GararokaHaJbHIH aBTOKOMIIEHCATOP, aBTOKOMIIEHCATOP, JAEKOPEIsiIlist, KOMIIeHcaliitHuii kanau, nporeaypa Ipama-TTImiz-
Ta, nporeaypa oproronasnisarii I'pama-11Imigra.
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PO3POBKA MO/IEJII TEKCAKOIITEPA JIJISI TPAHCIIOPTYBAHHSI JIIKAPCBKHUX 3ACOBIB 13 3HIKEHHSIM
HIYMY (c. 41-48)

Abdumazhit Daraev, Muhabbat Khizirova, Anatoly Samsonenko, Serikbek Ibekeyev, Daulet Ilyas

OG6’eKTOM JIOCIJIKEHHST € KOITep BepTosTHOrO Tuity. Iijl 4ac TeCTOBOTO 10JILOTY HPOTOTHIY OYB IOMIYCHUIT BUCOKHMI PiBEHD IIyMy
B Kanaui 6;10ky Wi-Fi. [l Bupitments npo6aeMu B CHCTEMI MiK aHTEHOIO Ta MiKporpoiiecopoM OyB BeTaHoBeHni (insrp Kaamana st mry-
MozariyiieHHst. Po3po6JieHo TeXHIUHY MOJIEIb, sIKa BPAXOBYE 3MIHY B Yaci CITiBBI[HOIIEHHST TIEPEIIKO/a,/CUTHAT Ha BXOi npuiimaua BITJIA
JUISL 33/IAaHUX TPAEKTOPII 1 mBUAKOCTEH pyXy 00’€KTIB Ta JuKepesia Meperiko, Mo J03BOJISIE TOCTABJISTH JIKU 10 2 KI' 3 JAJIBHICTIO MOJIbOTY
5 KM Ipu JIiT MEPEITKOJL Bijl PyXOMOTO JKepeia.

V 1iii crarTi HaBeAEHO TIPOTOTHIT KOHCTPYKILT TeKCAKONTepa JIsl JOCTABKK MAJINX 3ac00iB, sIKi BUKOPHCTOBYIOTHCS JIJIsT TPAHCIIOPTYBaH-
Hs1 MeanKkaMenTiB. I1ix yac TectoBoro Bukopucranis npororuny BILJIA criocrepiraioTbest Ta BidHAYaloTHCS Taki MpoOJeMu, SIK XUTaHHS Ta
Hecrifika (ikcallis 3aMKOBOTO MeXaHi3My, [0 YTPUMYE JOCTaBJICHUI BaHTak. Y CTATTI MiIKPECHIOETHCSA NPUUYNHA 3a3HAYEHUX MPOOIEM SIK
MipKyBaHHs eJIeKTPOMATHITHOI CyMiCHOCTI, METO/IOJIOTISI HATATO/PKeH s MOJIATaIa y BUMIPIOBaHIi CUTHAMIB 3a JOTIOMOTOIO ocifuyorpacda Ta
CEPBOTECTY, & TAKOXK TIPOMOHYETHCSI PillIeHHs M[0/[0 3acTocyBanHs dinbrpa Kanmana st anten. [lokazano pesysbsrati po6oTtu ocrumiorpada
Ta aHaji3aTopa CIEKTPY I/l 4ac TPOoIlecy HaJIaro/pKeHHs 0 Ta IMicad OnTHMisaiii 3a somomoroio ¢insrpa Kanmana s diasTparii mrymy.
[Iym curnamy Moske CIPUYUHUTH HECITPABHICTh KOMIOHEHTIB i yac gekoxyBanus curnany. [Ipororun BIIJIA npogeMoncTpyBaB 3aTpUMKY
peakuil izt yac TecToBOro 1os1boTy npubansno Ha 0,2 ¢, o Moxe OyTH KPUTHYHUM JUIsl TOYHOCTI MOJbOTY Ta jocTaBku. Hasegeno ocobuu-
BOCTI TesieMeTpil, HaBirailii, KepyBaHHsl, JaHUX, [FKepesia KUBJICHHsI, KOHCTPYKIIT JABUTYHA Ta IPOrpaMHOTO 3abesnedertst. Pe3yisraTis 1e
HEIOCTATHBO ISt MICHKOTO BUKOPHUCTAHHS, JI€ IIIbHICTh eJIEKTPOMArHITHUX BUIIPOMIHIOBAHb HAOATATO BUIIIA, ajie OTOYHI PO3POOKU [103BO-
n10Th BuKopuctoByBat BIIJIA y mpuMichkux paitonax /71t TpPaHCIIOPTYBAHHS Ha BEJIMKI BiJCTaHi.

KiouoBi cioBa: rekcakorrep, Ge3miJOTHUIL JITaIbHIIN artapar, IyMo3arayeHH s, YacToTHi criektp, Giabrp Kanvana.
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PO3PABOTKA CTPATETIi JEOPBITAIII KABAXCTAHCBKOTO KOCMIYHOTO AITAPATY KazEOSat-1 (c. 49-62)

Berik Zhumazhanov, Aigul Kulakayeva, Abdikul Ashurov, Kazbek Baktybekov, Ainur Zhetpisbayeva, Daniyar Uskenbaeyv,
Bexultan Zhumazhanov, Aigerim Zylgara, Aliya Kargulova

O06’ekToM JocaipKeHHst € Tiporiec aeopbitanii koemiunoro anapaty KazEOSat-1, skuil 3aBepiuvs TepMiH #0ro akTHBHOI eKCILIyaTaltii Ha
HU3bKIN HaBKOJI03eMHil 0p6iTi. OcHOBHOW MPOGIEMOIO € BiICY THICTH edekTnuBHOTO criocody 3seaeHHs KazEOSat-1 3 opbitu, BpaxoBytoun fioro
TeXHIYHI XapaKTePUCTHUKH, TTapaMeTpu OpOiTH Ta HeoOXiIHICTh MiHIMI3aIlil PUBHUKIB /71 HABKOJIMIITHBOTO CEPEIOBHIIA Ta IHINX 00'€KTiB Ha OpOiTi.

B pamkax po6otu GyJia po3pobiieHa nporpamMmHa MOJIe/Ib, IKa 03BOJISIE BpaxyBaTh MOYaTKOBI OpOiTaIbHi IapaMeTpH arapary, icTOTHI st
[UIAHYBaHHs Ta BUKOHAHHS MaHeBpiB aeopbitaiii. Mozesnb nmpusHaueHa /jisi TOYHOTO PO3PAXyHKY TPAEKTOPIi CIyCKy, BPAXOBYIOUH 3aKOHI
HebecHOI MexXaHiKK Ta BIJIMB arMochepHnuX yMoB. Bubpana ontuMmasbha crpaTeris geopbitailii Ha OCHOBI aHaJIi3y Pi3HUX METOIIB PO3paxyH-



Ky OpOiTabHUX MaHEBPIB, CIIPSIMOBAHUX Ha CKOPOYEHHS BUTPAT MaJIBA Ta 3HIKEHHST €KOJIOTIYHIX pu3uKiB. [le BRIIOYAIO TTOPIBHSIIBHITN
aHaJIi3 ICHYIOUNX MIAXO/IB i BUGIP HAROLIBII MAXOASIINX B yMOBaX 3a/laHUX ITaPaMeTPiB Micil.

PesynbraT MozieTioBaHHS 3 BUKOPHCTaHHSIM TOYHUX METOZiB MOJIeTIOBaHHs B Iporpamuomy cepezosuiti MATLAB nossommin Bu-
3HAYUTU OCHOBHI Mapamerpu aeopbitailii, Taki sSIK BUCOTA MOYATKy MaHEBPiB, HEOOXiAHI IMITyJIbMU WIBUAKOCTI, 3arajbHa BUTpPATa MajinBa
1 o9iKyBaHmii yac BXOJY B IMisbHI mapu atMocdepn. Ha ocnosi orpumanux gannx chopMyIboBaHi TPaKTHYHI PEKOMEHAAIT /7T 3Be/ICHHS
KazEOSat-1 3 op6itu. Ilepumii erarr, akTUBHUIT KOHTPOJIbOBAHUI 3BiJ, BiAOYBae€ThCs 3a PaXyHOK POOOTH ABUTYHA MAJIOT TATH 1 TOPMOKEH-
Hst atMochepoio 3emiti, 103BOJISIOUN arapaTy 3HU3UTUCS 3 758 KM /10 444 kM 3a 2,5 jus. [[pyruil erar, MacCUBHUI HEKOHTPOJbOBAHUHN 3BijL,
npooBxkye 3urkents 10 103 kv mpotsarom 969 niiB, BUKOPUCTOBYIOUN TibKU aTtMocdepiie TopMosKkeH s TpeTiil eTam — HeKOHTPOIbOBATE
Na/liHH, TIOYMHAETHCS TMicss ocsarHenHs 103 kM i 3aBepInyerbes na/liHHAIM Ha 3eMunio 3a 834 ceKyH/IH.

KiouoBi cioBa: kocMiunmii arapat, geopbitartist, BuKopuctanis cynytauka, LEO, kocmiunmii mycop, op6ita, CubeSat.



