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Plasma technology stands at the forefront of numerous industri-
al applications, offering versatile solutions from materials processing
to aerospace engineering. This study employs a single Langmuir
probe technique operating at atmospheric pressure to scrutinize
the transformative impact of silica seeding on low-temperature arc
plasma. The investigation unveils a dynamic interplay of electrons
and ions within the plasma, unveiling key electrical properties. The
1-V electrical properties of the arcs plasma before seeding, having
a floating voltage of —39V, demonstrate electron and ion currents
for varied probe voltages. The electrons’ density is calculated to be
2.11x10" m™3, and the electrons’ temperature is at 6.25eV. The
[-V characteristics show a floating potential of about —35 V and
—37 V after seeding an arc plasma using silica in the presence of
aluminum oxide (2 % by weight) powder and grain, respectively.
After seeding, it is discovered that the electron temperature falls
to 1.18 ¢V for powder while 1.16 eV for grain and electron density
rises to 2x10'% m=3 for powder and 1.84x10'® m3 for grain. In ad-
dition, a notable fall in electron temperature and a discernible rise in
electron density are seen. This non-equilibrium behavior is related
to silica’s catalytic function, which is enhanced by the presence of
aluminum oxide. Additionally, increased ionizing activity brought
on by inelastic electron collisions causes the electron temperatures
in the silica-seeded arcs plasma to rise with discharge voltage. These
findings can be essential for enhancing plasma-based technologies in
a variety of industrial applications because they provide insightful
information on how silica seeding affects arc plasma properties.

Keywords: arc discharge, silica seeding, electron density, elec-
tron temperature, Langmuir probes.
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The article describes a system of power transmission via fi-
ber-optic cable, which allows the supply of power to sensors and
other electronic devices of ultra-low power located in places of
mining workings, for which the mandatory requirement is fire
safety. The developed system will allow to replace the application
of copper conductors. The result of this research is the developed
laboratory bench that allows measuring the current and voltage
parameters in the photodetector branch. The equivalent genera-
tor method has been used, as well as the known circuit laws with
two dedicated nodes for an active two-terminal network. When
analyzing the literature, the existing scientific achievements, and
discoveries in the field of research, an own concept of research
has been formed that is different from foreign analogs. During
the experiment, the studies have been performed when the pho-
todetector was in the short circuit, idle mode, and connected to
a high-resistance load. Based on the results obtained, current-volt-
age characteristics (CVC) and histograms have been built using
a radiation source (laser) with a power of 10 and 30 mW. The
parameters and technical characteristics of the irradiated silicon
crystal and the radiation source have been given. The obtained



electrical power has been determined using the known laws of
electrical engineering, including the Ohm law. To process the
experimental data, there has been used quadratic interpolation of
the function, the results of the root-mean-square approximation,
and there has been carried out the regression analysis. Absolute

and relative errors have been calculated. The Student coefficient
has been determined with a confidence interval of 0.95. Based on
the results of the study, the efficiency of the power transmission
system has been determined.

Keywords: power source, optical fiber, photovoltaics, photoelec-

tric effect, light wave, energy transfer.
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The operational capacity of a vessel’s propulsion system (VPS)
has an exceptionally large impact on the safety of the ship and ship-
ping as a whole. This requires constant long-term technical diagnos-
tics of VPS elements in order to determine their real resource. First
of all, this refers to the bearing units of VPS. The practical use of the
concept of continuous diagnostics requires the introduction of the
latest means of monitoring the technical condition of VPS, which
can significantly increase the reliability of the measurement results.
That is why solving the scientific problem of creating diagnostic
tools invariant to operating conditions and adapted for continuous,
long-term, and reliable monitoring, namely fiber-optic inclinome-
ters (FOI), is relevant. In order to solve the problem, the object of re-
search has been determined — fiber-optic measuring devices for mon-
itoring changes in the geometric position or damping conditions of
oscillations in bearing units of VPS elements. The task to improve fi-
ber-optic means was to increase the accuracy of measurement results.

The results are in the form of an improved mathematical model
of FOIL The difference of the model is the calculation of actual
properties of each material layer of the multilayer structure of
real fiber-optic waveguides. A distinctive feature of the proposed
solution is that the description of the optical-mechanical process in
FOI using an improved mathematical model is more accurate and
closer to the parameters of the actual process, which are determined
experimentally.

The results of the research belong to the field of systems and
means of technical diagnosis of VPS elements and can be applied
primarily on ships, submarines, and vessels of large displacement.

Keywords: fiber-optic inclinometer, propulsion system, layered
structure, refractive index, mathematical model.
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The object of the research is methods of current amplitude
identification without using current transformers. Most solutions
are built on reed switches, which have a limitation of the operation
speed due to the mechanical nature of the reed contacts. Therefore,
the time duration is a random variable with a significant variation.
Thus, the problem that needs to be solved is the reduction of the error
of current amplitude identification associated with the mechanical
properties of contacts. According to the conducted literature anal-
ysis, the presence of contact bounce of reed switches increases the
errors of sinusoidal current amplitude identification approximately
up to 810 %. The mathematical modeling allowed us to investigate
this phenomenon and research its influence on the method. The sug-
gested model was then approved via in-situ modeling. Consequently,
to reduce the errors of measuring the current amplitude via a reed
switch, the replacement with an analog or discrete Hall sensor was
proposed. A mathematical model of the discrete Hall sensor opera-
tion and a method for identifying the amplitude of the alternating
current were developed. During the experiment, it was found that
the analog Hall sensor has a limitation in measuring currents of large
rates, at which the discrete sensor worked stably. Hence, the last was
chosen. It is worth noting that the study of the behavior of the Hall
sensor was limited to the value of the alternating current amplitude,
four times the opening current with an average error of less than 3 %.
The method suitable for discrete Hall sensors simplifies and reduces
the cost of the measuring instrument design. However, the practical
implementation of the suggested method requires also the application
of devices concentrating the magnetic field on the Hall sensor surface.

Keywords: Hall sensor, magnetic field, reed switch, contact
bounce, sinusoidal signal.
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This paper explores some efforts to suppress the voltage surge
appearing during the operation of a SiC-MOSFET-based half-bridge
circuit in an inverter topology. The study is important to carry out, as
the voltage surge problem does not come up when a Si-IGBT is used
as the switching component in the half-bridge; however, some applica-
tions demand certain properties like what is found in a SIC-MOSFET.
Compared to Si-IGBT with rise-time/fall-time larger than 100 ns in
general, the use of SIC-MOSFET is preferable due to its much shorter
switching time, less than 50 ns, which brings about a much lower
switching loss and lower operating temperature. However, the choice
of the usual electrolytic capacitor in the de-link would produce an
undesired voltage surge during the half-bridge operation. The origin
of the surge is sometimes assigned to the inductance parasitic effect of
the SiC-MOSFET high frequency. This research proves the benefit of
a film capacitor to suppress the surge due to its lower equivalent series
resistance (ESR) than that of the electrolytic capacitor. The results
contribute to the consideration to take during the circuit realization in
various applications, as there are not many papers yet found discussing
the use of film capacitor in the dc-link of a SIC-MOSFET half-bridge
inverter. This study also reveals the importance of the film capacitor
placement during the design stage of SiC-MOSFET applications;
moreover, motor controllers being equipped with an inverter such as
described in this study have not been found yet in the market. The
efforts investigated in this work would help to control the undesirable
voltage spikes that frequently occur when applying a SiC-MOSFET
to a half-bridge inverter design.

Keywords: dc link, equivalent series resistance, fall-time, film
capacitor, half-bridge, inverter, rise-time, SiC-MOSFET, switching
loss, voltage surge.
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Electron spectroscopy methods are widely used in scientific
research and for technological purposes. The main element of spec-
trometers is an analyzer of charged particle beams. Electrostatic
mirror systems are widely used due to their simpler practical rea-
lization. At their development two purposes were set: to improve
the quality of spatial focusing of charged particles or to increase
the value of linear energy dispersion. The objects of the study are
electrostatic systems characterized by small sizes, simplicity of
stabilization and localization of the working field and its shielding
from the external electromagnetic disturbances. From all the known
types of energy analyzers, suitable for the analysis of solid surfaces,
preference is given to those that have good electron-optical proper-
ties, are simple in manufacture and operation. Therefore, spherical
and cylindrical mirrors, which have become a basic tool for firms
producing spectrometers, have been chosen as the object of study.
The work solves the problem of expansion of the functional capaci-
ties of these systems by, firstly, combining several research methods
in one device; and secondly, by solving specific narrower problems.
A photoelectron or Auger spectrometer with an increased scanning
area is proposed, where the initial angular opening of the beam 4°



after passing a cylindrical mirror is increased to 10°, and the image
smearing is reduced to 0.05%. An Auger-electron spectrometer
for analysis of rough surface has been developed, which allows to
increase the probing depths by more than 5 times. A double filter
type energy analyzer is calculated. Energy resolution was improved
to 1.37 % by eliminating potential barrier smearing in low energy
filter mode. Previously, the energy resolution was limited to 10 %
due to this drawback.

Keywords: electron spectroscopy, spherical and cylindrical mir-

rors, energy analyzer.
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This paper reports an alternative technique for producing
a source of hard gamma radiation with the %°Co isotope for the
proposed device for radioactive irradiation of birds, which is also
innovative in providing for ornithological aircraft flight safety.
However, the high cost of producing a %°Co radionuclide source
with activity sufficient to irradiate bird pests with a lethal or steri-
lizing dose poses a serious challenge. A solution to the problem of
reducing the cost of a 8°Co radionuclide source can be an alterna-
tive technique of its production outside the reactor.

The results are characterized by the following features and
distinctive peculiarities that make it possible to solve the problem
under study:

—an irradiation device with the radioactive isotope %'Co
causes a lethal or sterilizing effect. This is much more effective
in ensuring ornithological safety of aircraft flights compared to
known methods of scaring away birds of prey, but is harmless
to humans;

— the production of 8°Co radionuclide for the irradiation instal-
lation is carried out by thermal diffusion heating, which significantly
reduces the cost of the source compared to the well-known methods
of its production in a reactor and accelerator.

The results obtained could find practical application in the
field of civil aviation for ornithological flight safety, subject to com-
pliance with national and international legislation. In addition, the
proposed technique of manufacturing a %°Co radionuclide source,
in addition to aviation ornithology, may find application in other
sectors of industry, economics, and agriculture.

Keywords: aviation ornithology, civil aviation, ionizing radia-
tion, radionuclide source, radiation dose.
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OIIIHKA EJIEKTPOHHOI TYCTUHU, TEMIIEPATY PU TA ETEKTPHYHUX XAPAKTEPUCTHK JIVTOBOI ITA3MU
3 KPEMHIEM ITPU ATMOC®EPHOMY THUCKY (c. 6-14)

Vijay Kumar Jha, Lekha Nath Mishra, Bijoyendra Narayan, Saddam Husain Dhobi, Arun Kumar Shah, Susmita Jha

[T1a3moBa TEXHOJIOTISI CTOITh Ha TEPEHBOMY Kpai UMCJICHHUX MTPOMHUCIOBUX 3aCTOCYBaHb, MPOMOHYIOUN PI3HOMAHITHI PIlIEHHS Bif
06pO6KU MaTepialiB 10 AePOKOCMIYHOT TeXHIKM. Y 1bOMY IOCI/UKEHHI BUKOPHCTOBYETHCS EMHA METOANKA 30HAa JIEHTMIOPa, 1[0 TIPAIoe
1pu aTMOC(hEPHOMY THUCKY, JIJISI PETETBHOTO BUBYEHHS TPaHC(hOPMAIITHOTO BIIMBY 3aciBaHHS KpeMHe3eMy Ha HU3bKOTEMIIEPATyPHY /IyTOBY
miasmy. Jlocipkenns po3KpuBaEe AMHAMIUHY B3a€EMOJIIIO €JEKTPOHIB Ta iOHIB y TIa3Mi, PO3KPUBAIOUN KJIIOUOBi €JIEKTPUYHI BIACTUBOCTI.
Enexrpuuni Baactusocti BAX miasmu yr nepe/; 3aTpaBKolo, 110 Ma€ I11aBaody Hanpyry —39 B, 1eMOHCTPYIOTD eleKTpOHHI Ta ioHHi cTpy-
MU TS Pi3HUX HaTIpyT 30H7a. PospaxoBana rycTimna eekTpoHis cTamosuTh 2,11x10'3 M3, a Temmepatypa enexTponis cramosutsh 6,25 eB.
BAX nokagye 1aBatounii norentiaz npubsiusno —35 B i —37 B micsis 3aTpaBKy AyroBOi MIa3MU 3 BUKOPUCTAHHIM KPEMHE3EMY B TIPUCYT-
HOCTI TOPOIIKY Ta 3epHa OKCHLY alioMiHiio (2 % 3a Baroio) BignosigHo. Ilicas mociBy GyJ10 BUABJIEHO, 0 TEMIIEPATypa eJIEKTPOHIB TTaJa€ 10
1,18 eB ny1s1 mopormky, Tozi gk 1,16 eB 171s1 3epna, a TycTiHa enekTponis 3poctae 10 2x 1016 M3 s mopomky Ta 1,84x10'6 M3 na sepna.
Kpim Toro, criocrepira€tbcsi HOMITHE TaJiHHSI TeMIlepaTypy eJIeKTPOHIB i MOMITHE MHi/[BUIIEHHS TYCTUHU eJIeKTPoHiB. Il HepiBHOBaskHA
TOBE/[iHKA TIOB’sI3aHa 3 KATAIITHYHOIO (DYHKIIEI0 KpeMHe3eMy, sKa MOCUITIOEThCST TPUCYTHICTIO OKCUAy amiominio. Kpim Toro, miaBumiena
i0HI3yI0Ya aKTHBHICTb, CIIPUYNHEHA HEIIPY)KHUMHU eJIeKTPOHHUMH 3iTKHEHHSIMU, IIPU3BOJIUTD JI0 TOTO, 1[0 TeMIIepaTypa eJIeKTPOHIB y MIa3Mi
YT, 3aCisTHIX KPEeMHEe3eMOM, 3POCTA€ 3 HAMPyroio po3psLy. Lli BUCHOBKI MOXKYTb MaTh Bask/IMBe 3HAUCHHS LTS BJOCKOHATICHHS TJIa3MOBUX
TEXHOJIOTIH Y PI3HOMAHITHUX TPOMUCIOBUX 3aCTOCYBAHHSIX, OCKIJIbKI BOHU HAIAIOTH TIOGOKY iHGOPMAILO PO Te, SIK 3aCiBaHHST KDEMHE3eMY
BILINBAE HA BJACTUBOCTI [yTOBOI IJIa3MHU.

KiiouoBi cioBa: 1yrosuii po3psiji, KpeMHe3eMHa 3aTPaBKa, eJeKTPOHHA IYCTHHA, eJeKTPOHHA TeMIepaTypa, 30H/1 Jlenrmiopa.
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’KUBJIEHHSI IO BOJIOKOHHO-OIITHYHOMY POBIIHHUKY JATYMKIB CUCTEMU MOHITOPUHTY POBOTU
IIAXTH (c. 15-23)

Ali Mekhtiyev, Pavel Dunayev, Yelena Neshina, Aliya Alkina, Raushan Aimagambetova, Gabit Mukhambetov, Lalita Kirichenko,
Ilyas Kazambayev

V crarti onucana cucteMa Iepeaadi e1eKTpoeHeprii Mo BOJOKOHHO-ONTHYHOMY Kabesio, sika 03BOJISI€ KUBUTH AATYMKN Ta IHII eJIeK-
TPOHHI IIPICTPOi HATHN3BKOI MOTY/KHOCTI, PO3TAIIOBAHI B MICIISIX TiPHUYHX BHPOOOK, [0 SIKNX 000B'SIBKOBOIO BUMOTOIO € MOJKeXKHA Ge3Ieka.
Pospobiiena crucreMa 103BOMUTH 3aMIHITH 3aCTOCYBAHHsI MiZIHUX IIPOBIHUKIB. Pe3y ibratoM [uX J0C/iKeHb € Po3pobieHnil 1abopaTopHuit
CTEH/I, 110 /I03BOJISIE BUMIPIOBATH ITapaMeTpH CTPyMY Ta HaIpyTH B riai doTonpuiiMada. BUKOpHCTaHO METO/ €KBIBAJIEHTHOTO TEHEPATOPA,
a TaKO:X BiJIOMi 3aKOHH CXEMH 3 /IBOMA BI/IITIEHIIMU BY3JIaMH JIJISI aKTUBHOI IBOTIOIIOCHOI Mepesxi. [Ipn anasmisi mitepatypy, HaIBHIX HAYKOBUX
JIOCSITHEHb 1 BIIKPUTTIB y Tasrysi goc/i/pkeHb cpopMoBaHa BIacHa KOHIIEIIis JIOC/I/PKEeHH S, Bi/IMIHHA Bi/l 3aKOPJIOHHNX aHasIoTiB. B xo71i exc-
TIePUMEHTY JOCJI/IKeHHS TPOBOANINCE, KON (hOTOMpUiiMad 3HaXOANBCSA B KOPOTKOMY 3aMHUKaHHi, PeSKUMIi X0JIOCTOTO X0y Ta MiAKII0UeHnit
JI0 BUCOKOOMHOTO HaBaHTakeHHsA. Ha 0CcHOBI oTpuManux pesy/braTis mo0yaoBaHo Boasr-aMiephi xapakrepuctuku (BAX) rta ricrorpamun
3 BUKOPHCTaHHSIM JpKepesia BUipoMinioBants (sasepa) notyskuictio 10 ta 30 mBt. HaBeneno mapamerpu ta TexHiuHI XapaKTepPUCTHKN OTI-
POMIHEHOTO KpHCTaia KPEMHIIO Ta [Kepesia BUpoMinioBanHsa. OTprMaHa eJIeKTPUYHa TTOTYKHICTh OyJIa BU3HaueHa 3a TOMOMOTOI0 BiTOMUX
3aKOHIB €JIEKTPOTEXHIKH, BKIOYaroun 3akoH Owma. [l 06poOKM €KCIIePUMEHTANIbHUX JaHUX BUKOPUCTAHO KBAJAPATUYHY IHTEPIIOJISIIIO
(yHKIIil, pe3yabrati cepeAHbOKBAAPATHYHOI allPOKCUMAIil Ta MpoBeeHo perpeciiinuii anasis. PozpaxoBano abcooTHy Ta BiIHOCHY TMO-
xubku. Koedirienr CrbrofenTa BusHaueHo 3 f10BipunM intepsanom 0,95. 3a pesyssrataMu JOCTIUKEHHs BU3HAYUEHO eDeKTUBHICTD cucteMu
eJIeKTpoIIepe/ayi.

Kiio4oBi ciioBa: [yKepesio JKUBJIEHHST, ONITHYHE BOJIOKHO, (hOTOBOJIBTAIKA, (hoTOE(DEKT, CBITIOBA XBUIIS, MIEpeada eHeprii.
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VIOCKOHAJIEHHA MATEMATUYHOT MOJIEJII BOJTOKOHHO-OIITUYHOTO THKJITHOMETPA JIJI BIBPAIIIITHOT
JIATHOCTHUKH EJIEMEHTIB ITPOITIYJIbCUBHOI'O KOMIIVIEKCY 3 HIAIIUITHUKAMI KOB3AHHA (c. 24-31)

A. K. Canpnep, B. B. Bynamko, C. I. Xnionin, B. M. Boray

BUKJIIOYHO BEJIMKUIT BIJIMB POOOTOCIIPOMOKHOCTI CYAHOBOTO MporyabeuBroro kKomiiekey (CITK) ma 6Gesmneky cy/ana i cyaHoIaBcTsa
B 1istomy. [le BuMarae 3/iiicHeHHs TTOCTIITHOTO JJOBFOTPUBAJIOTO TeXHIUHOTO giarHocTyBaHHs eseMeHTiB CIIK 3 MeToio BU3HaYeHHs: IX peasib-
HOTO pecypcy. Y TepIry 4epry e BigHocuTbes 1o miamumankosux By3miB CIIK. IIpaktnyne BUKoprcTaHHS KOHIIEIIl TTOCTIITHOTO Jiarnoc-
TyBaHHsA BUMAarae BIPOBaUKEHHSA HOBITHIX 3ac06iB KonTposiio Texuiynoro crany CITK, sgki B 3M031 3HaYHUM YHHOM IABUIIATH BiPOTIHICTD
pesyJisTaTiB BUMipioBaib. Came TOMY, PO3B'sI3aHHs HAYKOBOI TPpoOJIeME CTBOPEHHS 3ac00iB IIarHOCTUKY, IHBAPiaHTHUX /10 €KCITyaTaiiiiHux
YMOB i aJaliToBaHUX Jisi Ge3MepepBHOrO, TPUBAIOrO 1 JOCTOBIPHOrO MOHITOPHMHTY, a caMe BOJIOKOHHO-ONTHYHUX iHKJIiHOMeTpiB (BOI),
€ akTyasbHUM. [[J1s1 BUpilIeHHS POOJIEMU BU3HAYEHO 00 €KT JOC/IIIZKEHHS - BOJIOKOHHO-OIITHYHI 32aC001 BUMIPIOBaHHSI /I/Is1 KOHTPOJIIO 3MiHU
TeOMETPITYHOTO TIOJIOKEHHST 200 YMOB eMII(yBaHHsI KOJTUBAHb Y M AMUTHIKOBUX By3nax exeMentiB CIIK. [Ipo6rema yaocKoOHATEHHST BOJIO-
KOHHO-ONTHYHUX 3aCO0IB MOJIsATAA Y HiABUIIEHH] TOUHOCTI PE3yJIbTaTiB BUMIPIOBAHb.

OtpuMani pe3yssTaTi y BUIVIIAL YIOCKOHAIEHOI MateMaTndHol Mozerni BOI. BixminaicTs Mozesi mosarae y BUpaxoByBaHHI TiHCHUX
BJIACTHBOCTEN KOJKHOTO ITapy MaTepiany GaraTomapoBoi CTPYKTYPU PealbHUX BOJOKOHHO-ONITUYHUX XBUJIEBOIIB. BiMiHHa prica MpomoHo-



BAHOTO PillIeHHS TTOJISITAE Y TOMY, IO OTIHC TIPOIeC ONTUKO-MexaHiunoro mnpoiecy y BOI 3a gomomororo Biockonazenoi MareMaTuaHOl MO/
€ GLJIBII TOYHUM | HAOJIMKEHUM JI0 TIAPAMETPIB PEabHOTO MPOIIECY, SIKi BUSHAYEH]I €KCIIEPUMEHTABHO.

PesyuibraTi I0CTiIPKEHH ST HaJlesKaTh 10 chepu cucteM Ta 3acobiB TexHiunoro aiarnocrysanis enementis CITK i MoxyTb GyTH 3acTOCOBA-
Hi y mepiry yepry Ha KopabJsiX, MiIBOJHIX YOBHAX Ta CyIHAX BEJIUKOI BOAOTOHHAKHOCTI.

Koo4oBi cioBa: BOJIOKOHHO-ONTHYHIIT 1HKIIIHOMETP, MPOIMYJIbCUBHUI KOMILJIEKC, IApyBaTa CTPYKTYPa, OKA3HUK 3aJOMJIEHHS, MaTe-
MaTHYHA MOJICJIb.
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PO3POBKA METOJY SMEHIIEHHA IIOXNBKHW BUSHAYEHHA AMILIITY A1 3SMIHHOI'O CTPYMY
BE3 BUKOPHCTAHHS TPAHC®OPMATOPIB (c. 32-42)

Alexandr Neftissov, Assiya Sarinova, Ilyas Kazambayev, Lalita Kirichenko, Andrii Biloshchytskyi, Alexandr Kislov, Oxana Andreyeva

OG’e€KTOM JIOCHIIKEHHST € METOAM BU3HAYEHHS aMILITYAu cTpyMy 6e3 BUKOpHCTaHHs Tparchopmaropis. Binburicts pimenb mobymo-
BAHO Ha IePKOHAX, 10 MAIOTh 0OMEKEHHS 110 MBUAKOCTI POOOTH Yepe3 MeXaHiuHy NPUPOY S3MYKOBUX KOHTAKTIB. OTKe, TPHBAMICTD Yacy
€ BUTA/IKOBOIO BEIMYNHOIO 31 3HAYHUM PO3KIIOM. TaKUM UIHOM, 3aBIAHHSIM, SKe HeOOXiITHO BUPINIATH € 3MEHIEHHST TOXUOKN BU3HAYEHHS
aMILTITYIM CTPYMY, [OB’A3aHOI 3 MEXaHIYHUMHU BJIACTUBOCTSMU KOHTAKTIB. 3IiZIHO 3 TIPOBEACHUM aHAII30M JITepaTypH, HassBHICTH OPABKOTY
KOHTaKTIB TePKOHIB 301TbIIye MOXMOKY BU3HAYEHHS aMILIITYIM CHHYCOIIaIbHOTO cTpyMy mpuOmsHo 10 8—10 %. MarematnaHe Moaesio-
BaHHSI JI03BOJINIIO IOCI/INTH Ti€ SBUIIE Ta BUBYUTH HOTO BIUIMB HA METOJI. 3aIPOIIOHOBAHA MOJIENH GyJia CXBajleHa 3a J0IIOMOTOI0 HATyPHOTO
mozenmoBantst. OTKe, 51 3MEHIIEHHST TIOXUOOK BUMIPIOBaHHS aMILIITY/[1 CTPYMY 3a JIOMIOMOTOK0 TePKOHa OyJia 3alpOIOHOBAHA 3aMiHa aHa-
JIOTOBIM ab0 IMCKPETHNM AaTdrKoM XoJuta. Po3pobieno MaTeMaTnyHy MOJIeTb POOGOTH IMCKPETHOTO MaTdnkKa X0JIa Ta METO/I BU3HAYEHHS
aMIUITYIn 3MIHHOTO cTpyMy. B xo71i ekcriepuMeHTy GyJI0 BCTAaHOBJIEHO, 10 aHAJIOTOBUil gaTynk X0oJuIa Ma€ OOMEKEHHs TIPU BUMIDIOBAHHI
CTPYMIB BEJMKUX TIBUAKOCTEH, TP SIKUX MCKPETHHIT JaTYnK TpaitoBas crabdinbio. Tomy Oy oOpanuii ocranuiil. Bapro 3azmaunti, 1o
BUBYEHHS MOBEIHKU JaTuiKa XO0JIa 0OMEKYBAIOCs 3HAUEHHSIM aMILTITYi 3MIHHOTO CTPYMY, 10 B YOTUPH Pa3u MEPEBUILYE CTPYM PO3-
MUKaHHs, i3 cepesiHboo MOXUOKOI0 MeHIe 3 %. MeTo, 1o MiXOAUTD /IS IMCKPETHNX AATYUKIB XOJIJIa, JO3BOJISIE CIIPOCTUTH Ta 3HU3UTH
BapTICTh KOHCTPYKIii BUMipoBanbHOro npmaagy. OgHak TpakTUYHA peasi3allis 3arpollOHOBAHOTO METO/LY BUMAara€ TaKOXK 3aCTOCYBAHHS
IIPUCTPOIB, 110 KOHI[EHTPYIOTh MarHiTHe I10JIe Ha II0BEPXHi AaTunka XoJLia.

Kiouosi caoBa: garunk XoJuia, MarHiTHe 110J1e, TePKOH, OPSI3KIT KOHTAKTIB, CHHYCOTIaIbHIIT CUTHAJL.
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KOHAEHCATOP JIJIA ITPUAYIIEHHA CTPUBKIB HAIIPYTHU Y HAIIIBMOCTOBOMY IHBEPTOPI HA OCHOBI
SIC-MOSFET TPAH3UCTOPA (c. 43-52)

Rini Nur Hasanah, Waru Djuriatno, Lunde Ardhenta, Hadi Suyono, Febry Pandu Wijaya, Hazli Mokhlis

VY po6oTi posTIAAAIOTHCS 3aX0AM MO0 TPUAYIIEHHST CTPUOKIB HAIIPYTH, IO BUHUKAIOTH i/l 4ac pPOOGOTH HAIIIBMOCTOBOI CXEMHU HAa OCHOBI
SiC-MOSFET Ttpansucropa y Tomosorii inBepropa. /locikentst BaxkJINBO TPOBECTH, OCKiabKU npu Bukopuctanui Si-IGBT tpansucropa
B SIKOCTI TIEPEMUKAIOYOTO KOMIIOHEHTA Y HAMBMOCTI po6JieMa CTpUOKIB HAIPYTU He BUHUKAE; OJIHAK VIS ICAKNX 3aCTOCYBaHb HEOOXITHI 11eB-
Hi BaacTuBocTi, moAibHi 1o tux, aki npucythi y SiC-MOSFET rtpansucropi. ¥ nopisusuni 3 Si-IGBT 3 yacom HapocTamHst/Criasy B HiJToMy
nonaz 100 ue, Bukopucrants SiC-MOSFET € kpamum 3aBsiku HabaraTo KOPOTIIOMY Yacy nepeMuKaHHs, MeHiie 50 He, 110 TPU3BOAUTH 0
3HAYHO MEHIINX BTPAT TIPU MEPEMUKAHHI Ta 3HIKEHHs pobodoi Temmepatypu. OnHak Bubip 3BHYAITHOTO €J€KTPOITHIHOTO KOHIEHCATOPA
B JIAHII031 MOCTIHOTO CTPYMY MOKE CIPHYMHUTH HeOaKaHMH CTPUOOK HATIPYTH izl yac pobotu Hariemocty. [Ipidntoio ctpuka iHoai Hasu-
BaIOTh TapasuTHuit eekt ingykTuBHOCTI Bicokoi yactotu SIC-MOSFET. /lane jocitipkeHHs JOBOANTH MepeBary IIiBKOBOTO KOH/IEHCATOPA
JUISL IPUJLYIEHHsT CTPUOKIB HATIPYTH 3aB/ISKI HOTO HUKIOMY eKBiBaJeHTHOMY mocigoBHomy oropy (ESR), HisK y eJeKTpoliTHIHOTO KOH/IeH-
caropa. OTpuMani pesysibraTii CIPHUSIOTH PO3IJISY MPU peasisallii cXeMu B PI3HUX 3aCTOCYBAHHSX, OCKIJILKU TOKH 3HAIIEHO He Tak Harato
POGIT, B IKNX 06TOBOPIOETHCST BUKOPHCTAHHST TIIBKOBOTO KOH/IEHCATOPA B JIAHINO31 TOCTIHHOTO CTPYMY HAMiBMOCTOBOTO 1HBEPTOPA HA OCHOBI
SIC-MOSFET. [locmimkents: TakoK MOKAa3y€e BAKJIUBICTh PO3MIIIEHHS IJIIBKOBUX KOHIeHCATOPiB Ha etari npoekryBanus SiC-MOSFET;
KPiM TOTO, Ha PUHKY IIe He 3HAl/IeHI KOHTPOJIEPH JABUTYHIB, OCHAIIECH] IHBEPTOPOM, MOAIGHIM ONMUCAHOMY B JIAHOMY JOCJIi/sKeHHI. BuBdeHi B
PO6OTI 3aX0/IM ONOMOKYTH KOHTPOJIIOBATH HebakaHi CKauKK HANPYTH, sKi 4acTo BUHUKaIoTh npu 3actocyBanti SIC-MOSFET y koncrpyxiii
HaIliBMOCTOBOT'O iHBEPTOPA.

Koro4oBi ciioBa: JIaHIIOT MOCTIHOTO CTPYMY, €KBiBaJIEHTHUN TTOCJIIOBHUI OIIip, Yac CHajLy, IUIiBKOBUII KOHIEHCATOP, HAIIIBMICT, iHBEP-
Top, yac Hapoctanns, SiIC-MOSFET, srpatu npu niepeMuKkanti, crpiGOK HAIPYTH.
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PO3IIUPEHHSA ®YHKIIIOHAJIBHUX MOKJIUBOCTEN EJTEKTPOCTATUYHHUX JIBEPKAJIbHUX AHAJII3ATOPIB
JIJIA ETEKTPOHHOT CIIEKTPOCKOIIIT (c. 53-61)

Zhanar Kambarova

Merto/1 eJIeKTPOHHOI CIIEKTPOCKOIIIT ITMPOKO BUKOPUCTOBYIOTHCS B HAYKOBUX JIOCJI/IKEHHAX 1 B TeXHIYHUX 11i1s1X. OCHOBHIM eJIeMeHTOM
CIIEKTPOMETPIB € aHAJII3aTOP IYUKiB 3aps/UKEHNX YaCTUHOK. EJleKTpoCcTaTnyHi A3epPKajIbHi CUCTEMU OTPUMAIIN IINPOKE 3aCTOCYBAHHS 3aB/Is-
K1 OLJIBIIT TPOCTIH TpakTHyHil peasizariil. [Tpu X po3po0ili cTaBu/cs ABI METH: MOJIMIIUTH AKICTh TIPOCTOPOBOTO (POKYCYBaHHS 3apsIUKEHUX
YaCTMHOK a00 30LIBIINTH BEJIUYMHY JiHIHOT nucnepcii eHeprii. O6'€KTaMu TOCHIIKEHHS € eJeKTPOCTATUYHI CHCTEMU, K XapaKTepH3y-
I0THCSI MAJIIMU PO3MipaMH, TIPOCTOTOIO cTabimi3allii Ta Jokasisaitii po6o4oro moJist Ta HOro eKpanyBaHHSAM Bi/l 30BHIIIHIX eJIeKTPOMAarHiTHUX
3aBajl. 3 yCiX Bi/IOMUX TUIIB €HEProaHaIi3aTOPiB, MPUIATHUX [IJIs AHAJI3Y TBEPAUX IIOBEPXOHb, IlepeBara Bi/IZIA€ThCS TUM, SIKi MAIOTh XOPOIII
€JIEKTPOHHO-ONITUYHI BJIACTUBOCTI, IPOCTI y BUTOTOBJICHH] Ta ekcruryataitii. Tomy 06’ektom pocuipkenns Gy obpani cdepuyni ta mutis-
pUYHi J3epKasia, AKi CTajld OCHOBHUM 1HCTPYMEHTOM Jis (hipM-BUPOOHUKIB CHIEKTPOMETPIiB. Y poGOTI BUPIIIYETHCA 3aBAAHHS PO3IIUPEHHS



(byHKIIOHATBHIX MOKIUBOCTEN IIUX CHCTEM IHIISAXOM, TO-Tepiiie, 00'€IHAHHS AeKIIbKOX METOAIB AOCI/KEHHS B OJIHOMY TIPUCTPOT; T0-/IpyTe,
IIJIIXOM BUPIIIEHHsT KOHKPETHUX OiJbIIT By3bKUX MPoOeM. 3arponoHoBaHo GhoToeseKTpoHHIN a0 OsKe-CreKTpoMeTp 3i 301IbHIEHOI0 TIIT0-
1110 CKaHYBAHHI, [Ie TIOYATKOBHUIT KYT PO3KPUTTSI TIPOMEHIO 4° TiCJIsT TPOXO/KEHHST I HAPIIHOTO A3epKaia 36imbineno 10 10°, a po3aMuticTs
306paentst 3ameniiena 10 0,05 %. Po3pobieno Oske-eJeKTPOHHUIT CIIEKTPOMETP /ISt aHAJI3Y IIOPCTKOI MOBEPXHI, 10 T03BOJISIE 301IbIINTH
ranbuiy 30HAYBaHHs Ginbin Hixk y 5 pasiB. Pozpaxosano exeproanasizatop noasiiinoro ¢insrpysaabioro tuiy. EnepreTnduny posainby
3naTHicTb Oyso mokpaiieHo 10 1,37 % 3a paXyHOK YCYHEHHsI PO3MHTTS TIOTEHIIITHOTO 6ap'epy B PEKMMI HU3bKOEHEPreTHYHOTO (BiIbTpa.
Panime enepreTdHa po3/iibHA 31aTHICTH Oysia oOMeskeHa 10 % uepes neit HeOMIK.
Kuro4oBi ciioBa: esleKTpoHHa CIEKTPOCKOITis, cheprdHi Ta IIIHIPUYHI [3epKajia, EHepProanaisaTop.
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PO3POBKA AJJBTEPHATUBHOTO CIIOCOBY BUTOTOBJIEHHS PAJIOI3OTOITHOTO JIKEPEJIA $°CO
JJIA OIIPOMIHIOBAJIbBHOT'O ITPHCTPOIO OPHITOJIOITYHOI'O 3ABE3INEYEHHA BE3IEKH I1IOJIbOTIB
INOBITPAHUX CY/IEH (c. 62-70)

Dmitriy Kim, Natalya Lutsenko

V crarTi TIpejcTaBIenuii anbTepHaTUBHUIA CIloci6 BUPOGHUITBA JKepesa sKOPCTKOTO raMMa-BUIIpoMiHIoBaHHs 3 i3oTorniom %Co st
MIPOTIOHOBAHOTO IMIPICTPOIO PaTiOAKTHBHOTO OTPOMIHEHHSI ITaxiB, sike € iHHOBamiiinmM y cdepi opriTosOriYHOTO 3abe3medents Ge3nexkn
MOJIHOTIB MOBITPAHUX cyaeH. OaHaK JoposkKHeda BUPOOHUIITBA PaJiOHyKJIiIHOTO Kepesia 60Co 3 akTUBHICTIO, JOCTATHBOIO JJIsI OTIPOMiHEHHS
HEPHATUX TIKIHUKIB JIETATBHOK ab0 CTEPHUIIIZYIOUOI0 03010, CTAHOBUTH CepHO3HY MpobieMy. BupilieHHsIM npoGIeMy 3HUKEHHST BAPTOCTI
pazmionykaiznoro mwkepesa °Co Moske crati anprepHaTHBHUI c1Ioci6 HOTO BUTOTOBJICHHS Y 1103aPEaKTOPHUX yMOBAX.

OtpumaHi pe3ysbraTu XapaKTepU3yIOThCs TAKUME OCOOJIUBOCTSIMU Ta BIIMIHHUMU PUCAaMU, 110 T03BOJISIIOTH BUPIIUTH TPOOJIEMY, 110
BUBYAETHCS:

— ompoMiHIo0umil mpucTpiii 3 pagioakTusHnM izoronoM Co Bukmmkae merambuumii abo creputisyounii edext. Ile nabararo pesymnra-
THUBHiIIE 51 3a6e3MeveHHsT OPHITOMOTIYHOT GEe3MeKHN TTOIbOTIB MOBITPSHUX Cy/I€H MOPIBHSIHO 3 BIIOMUMHI METO/IAMK BiUTAKYBAHHS XV/KHUX
TITaxiB, ajie TIPH 1[bOMY HEIKIJINBE /IS JTIO/IUH;

— BupobuunTEo pagionykminy %°Co ansa onpomiHioBaibHOi yeTaHOBKY 3/iHiCHIOETHCS METOOM TepMOIH(BY3iitHOTO HArpiBy, M0 3HAUHO
3HIDKYE BapTiCTh JiKepesia B TIOPIBHAHHI 3 MIMPOKO BiZIOMIMU METOAMH HOTO OTPUMAaHHS B PEAKTOPi Ta IIPUCKOPIOBAYi.

Otpumani pesysbraTii 3HalyTh MpaKTUYHE 3acTOCyBaHHs y chepi HUBIIbHOI aBialii Ayis opHiTOMOTIYHOrO 3abe3ieuents Oe3nexku
MOJIBOTIB 32 YMOBH JIOTPUMAHHS HAIIOHATBHOTO Ta MIZKHAPOAHOTO 3aKOHOZABCTBA. KpiM TOTro, 3aliPOIIOHOBAHUI C11OCIO BUTOTOBJICHHSI Pa-
mionykignoro mxepena °Co, kpim asiamiitnoi opritosorii, Mojke 3HAHTH 3aCTOCYBAaHHA B iHIIUX Taly3gX MPOMICIOBOCTI, €KOHOMIKH Ta
CIJIBCBKOTO TOCIIO/IAPCTBA.

KoouoBi cioBa: asiariiina OpHITOJIOTIS, IIUBIIBHA aBiallisi, i0HI3yl0ue BUIIPOMIHIOBAHHS, PAiOHYKJI/IHE /KEPETO, /1032 OTIPOMiHEHHS.



