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The technology of forming film solar cells based on CdS / CdTe
configuration of the “superstrat” type on a flexible substrate has been
improved. To increase the efficiency of the developed solar cells on a
flexible substrate, a chemical etching procedure in a nitrogen-phos-
phorus mixture was added to the traditional “chemical treatment”.
The conducted studies of the output parameters of the developed
device structures showed that the highest values are observed in the
case of chemical etching, both before the “chloride treatment” and
after it. In the course of the study, it was found that a mandatory
procedure in the formation of effective device structures is chemical
etching in a nitrogen-phosphorus mixture both before the “chloride
treatment” and after it. Carrying out the described procedures made
it possible to obtain solar cells on a flexible substrate with an ef-
ficiency of 13.1 %. The increase in the efficiency of solar cells with

two-stage chemical etching can be explained by the formation of excess
tellurium on the surface, which leads to a decrease in resistance and,
therefore, to a more efficient penetration of chlorine during the subse-
quent chloride treatment. Analysis of the transverse cleavage of the in-
vestigated device structures demonstrates significant grain growth and
surface smoothness of the base layer, which ensures good adhesion with
back contact. A study of the degradation resistance of the developed de-
vice structures during operation has been carried out. It was found that
the obtained solar cells based on CdTe on a flexible substrate have a high
degradation resistance and after 10 bending cycles there is no decrease
in the output parameters. Thus, it has been established that chemical
etching in a nitrogen-phosphorus mixture is a mandatory procedure for
the formation of efficient solar cells on a flexible substrate.

Keywords: film photocell, flexible substrate, micromodule, solar
cell, cadmium telluride, current-voltage characteristic.
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This paper reports a study into designing an information-mea-
suring system that could be used in coal mines that are dangerous
in terms of the explosion of coal dust and methane gas. The results
of reviewing technical advancements in the field of fiber-optic
system development are given. To solve the set task, prototypes of
a fiber-optic sensor of a new type and a hardware-software complex
were constructed. The research aims to improve the safety of work-
ers at coal enterprises. The result of the theoretical research has
established that additional losses related to a micro bending should
be taken into consideration while accounting for the effect of pho-
toelasticity. The fundamental difference between the idea reported
here and existing analogs is the development of a hardware-soft-
ware complex capable of working with a single-mode optical fiber
of great length with a significant noise level. The data processing
unit is equipped with a television matrix and can analyze changes in
the pixels of a light spot. The proposed system is quasi-distributed,;
it controls individual points within a rock massif. The designed
hardware-software system provides high noise immunity of mea-
suring channels when the external temperature changes. The re-
search results helped develop an information-measuring system for
monitoring the deformation and displacement of rock massif layers
based on fiber-optic sensors, capable of operating in an explosive
environment. The system makes it possible to control several lay-
ers located in the roof of the workings, while the fiber-optic sensor
may contain two or three sensitive elements that are connected to
different channels. With a sharp fluctuation in pressure and an in-
crease in the displacement parameter, the system triggers a warning
signal about the danger.

Keywords: optical fiber, rock displacement, roofing, mining
workings, fiber-optic sensors.
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The sound series are considered as an addition to visual and ther-
mal imaging information flows when using computerized monitoring
systems (CS). A minimum complete structure of spaced microphones
for collecting data on sound rows, which is suitable for calibrating,
isolating and transmitting data on sound anomalies (SA), is pro-
posed. Duplication of the data transmission channel by wire and Wi-
Fi module for recording and determining the type and coordinates of
the SA is provided.

An experimental receiving module has been assembled, which
includes microphones, amplifiers and signals matching boards for
digital and analog forms, an ARDUINO UNO WIFI REV2 control-
ler with an integrated Wi-Fi module. It is presented that its addition
with a personal computer and a smartphone with the Android oper-
ating system forms a CS for remote wireless control of the course of
the experimental analysis of sound series. It has been confirmed ex-
perimentally that its structure is minimally complete. An algorithm
was developed and a software package was written in C/C++ lan-
guages. It is shown that the number of microphones is selected from
the conditions of the problem from 1 to 5, but their number is limited
to five digital inputs of the ARDUINO UNO WIFI REV2 board. A
wave representation of the law of temporal changes in intensity and
the integral norm of SA is applied. The possibilities of calibrating all
data of sound series in analog and digital form are demonstrated. The
article presents the suitability of testing the algorithms for determin-
ing the phases of echograms from time series data, containing SAs of
different origins and recorded by three different microphones. The
effect of connecting a Wi-Fi module on reducing the voltage drop by
0.5-1 V is shown. The necessity of an additional registration condi-
tion for all microphones is demonstrated. The software interfaces
for the calibration of the receiving module and the operation of the
mobile application have been developed.

Keywords: computerized system, modular structure, reception
algorithm, software, system testing.
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A study of the functioning of reed switches under the influ-
ence of a magnetic field created by a current in a conductor in a
transient mode with the presence of an aperiodic component has
been carried out. A well-known method for determining current
using reed switches was implemented. At the same time, it was
determined that the originally formulated method did not give the
required result within the limits of errors. This is most likely due to
the peculiarities of the mechanism of movement of the reed switch
contacts. Alternatively, the measurements were taken to take
the return currents instead of the pick-up currents and the time
between the return times. They are more stable. Simulation is per-
formed, experimental determination of the value of surge current
by measuring time is carried out. The main element of the created
installation was the power transformer coil with low active and
high inductive resistance. As part of the study, the reed switches
were placed in a magnetic field with an aperiodic component, as in
the transient mode. This study will show the applicability of reed
switches for the construction of relay protection devices that will
not need current transformers to obtain information about the pri-
mary current in the conductor. In the course of the research, it was
found that the error in determining the magnitude of current was
no more than 10 %. Using microprocessors, it is possible to build
relay protection devices with a speed of up to 20 ms. This result
makes it possible to build new devices. Since in the well-known
developments, it was only said about determining the magnitude of
current in a steady state. When building relay protection devices
on reed switches, without using current transformers, it will be
possible to build backup protections that duplicate not only the
devices themselves, but also the primary measuring transformers
with other sensitive elements. This will improve the reliability of
the power supply.

Keywords: relay protection, reed switch, microprocessor, surge
current, time measurement, magnetic field, transient.
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This paper substantiates the pulse method for determining the
time parameter for fire detectors with a thermoresistive sensing ele-
ment — the time constant. The method is based on using the Joule-
Lenz effect, which manifests itself when an electric current pulse
passes through the thermoresistive sensing element of fire detectors.
Thermal processes in such a sensing element are described by a math-
ematical model that belongs to the class of equations of mathematical
physics. The solution to the differential equation of this class was
derived using the Hankel integral transformation and is represented
as a series relative to the Bessel functions. The resulting solution is
used to construct a mathematical model of a thermoresistive sensing
element in the form of a transfer function, which takes the form of the
transfer function of the inertial link. To trigger the thermoresistive
sensing element of fire detectors, a single pulse of electric current
in the shape of a rectangular triangle is used. The integral Laplace
transformation was applied to mathematically describe the response
of a thermoresistive sensing element to the thermal effect of such a
test influence. To obtain information about the time parameter of
fire detectors with a thermoresistive sensing element, the ratio of
its output signals is used, which are measured in the a priori defined
moments. A two-parametric expression was built to determine the
time parameter of fire detectors; a verbal interpretation of the pulse
method to determine it was provided. The implementation of this
method ensures the invariance of the time parameter of fire detectors
with a thermoresistive sensing element relative to the amplitude of a
single pulse of an electric current, as well as relative to the parameter
that is included in its transfer coefficient.

Keywords: fire detector, thermoresistive sensing element, Joule-
Lenz effect, time parameter.
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The paper presents the results of testing and research of the char-
acteristics of a controlled autonomous magnetoelectric synchronous
generator with a magnetic shunt. Structurally, the studied genera-
tor is a modified asynchronous machine in which the rotor is made
with permanent magnets and an additional system in the form of a
magnetic shunt. By adjusting the winding current of the magnetic
shunt, the output voltage of the generator is regulated. The following
characteristics were investigated: the no-load characteristic during
operation with permanent magnets and when the winding current of
the magnetic shunt changes with forward and reverse polarity. Also,
the external characteristic for active and active-inductive loads; the
control characteristic when the load current changes at a constant
generator voltage.

Analysis of the obtained characteristics makes it possible to de-
termine the limits of regulation of the external characteristic, which
is =40 % relative to the main magnetic flux. The obtained regulation
depth allows maintaining the stability of the external characteristic
for power factors not exceeding 0.9, which is the usual passport value
for autonomous power plants based on synchronous generators.
Comparison of the data of research conducted on the experimental
setup shows sufficient convergence for engineering and practical

tasks. The maximum quantitative difference is 9.3 %, which suggests
the adequacy of the previously developed mathematical model. The
control characteristic, constructed experimentally at constant gen-
erator voltage, is the control law of the magnetic shunt winding for
the studied generator.

The investigated version of a synchronous generator with a mag-
netic shunt should be used for autonomous power plants, renewable
energy systems, and autonomous power supply systems.

Keywords: magnetic shunt, generator voltage regulation, mag-
netizing winding, magnetoelectric excitation, permanent magnets,
experimental research.
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PO3POBKA CIIOCOBY OTPUMAHHSA EOEKTUBHIX COHAYHUX EJTEMEHTIB CdS/CdTe/Cu/Au HA
THYYKOMY HIIJIOKKY IIPU3HAYEHOTIO AJIA PESEPBHOTO JKUBJIEHHA CUCTEM 310POB’A (c. 6-11)

I. C. Bopucenko, O. A. Bypmenko, H. B. [leiineko, O. O. 3o6enko, 0. B. Iexkenko, I'. B. Komumenuis, B. M. Mypagiios,
10. B. Muxaiinoscska, B. B. Xpuctuu

VIOCKOHAJIEHO TeXHOOTII0 (hOPMYBaHHS TTIBKOBUX COHs4HUX eneMeHTiB Ha ocHOBI CdS/CdTe koudirypauii Tumy <superstrat» Ha
PHYYKid migkaaai. s niasuients eeKTUBHOCTI po3po6IeHIX COHAYHUX eJeMEHTIB Ha THYYKIH MAKIaAIl 10 TPaAUIiiHOT «XJI0PUAHOT
06pobKU» OYII0 I0AHO TPOIEAYPY XIMIYHOrO TpaBJaeHHs y a30THO-(hochopHiil cymint. [TpoBegeHi 1oCTiZKEH s BUXIIHUX TTapaMeTpiB po3-
POGJIEHNX MPUJIAZOBUX CTPYKTYP TMOKA3AJIHN, IO HAUOILIbIIN 3HAYECHHS CIIOCTEPIraloThCs y Pasi MPOBEACHHS XIMIYHOTO TPABJIEHHS SIK /10 <XJIO-
puHOI 00POOKM», TaK 1 micJst Hel. Y 1poiteci 0CTiiKeH st 6yJI0 BCTaHOBJIEHO, 10 000B’I3KOBOIO TIPOLEYPOIO TIpH (GopMyBaHHi e(heKTUBHUX
MPUIAIOBUX CTPYKTYP € XiMiuHe TpaBjieHHs B a30THO-(hocHOpHill cyMmilni gK 1mepe «XiMiuroio 00pobKoio», Tak i micas wel. TIpoBenents
OIMCAHUX TIPOILELYP AO3BOJINIIO OJEPIKATH COHAUYHI eJIeMEHTH Ha HYUKill migksaaui 3 epexrusnictio 13,1 %. 3pocranns eekTHBHOCTI co-
HSYHUX €JICMEHTIB 3 JIBOCTAIIHUM XIMiUYHMM TPABJICHHSIM MOKHA TOSICHUTH YTBOPEHHAM Ha II0BEPXHi HA/INIIKOBOTO TEJIYPY, 1110 IIPU3BOJAUTH
JI0 BHUZKEHHSI OTIOPY 1, 0TKe, e(heKTUBHIIIOMY NPOHUKHEHHIO XJI0PY B IIPOIEC MOAAMIBIIOT «XJIOPHAHOI 00POOKU». AHAJI3 OIEPEYHOr0 CKOLY
JIOCITPKYBAHUX TIPUJIAIOBUX CTPYKTYP IEMOHCTPYE CYTTEBE 3pOCTAHHS 3ePEH Ta MIAKICTH TIOBEPXHi 6a30BOTO IMapYy, M0 3a0e3Medye XOPoIry
aaresito 3 TUJIBHUM KOHTAKTOM. [IPOBEIEHO MOCHIKEHHS AerPaIalliiiHol CTIIIKOCTI PO3POOIEHNX TIPUIALOBUX CTPYKTYP Y MPOIIECi eKCILTy-
atatii. BeranossieHo, mo orpuMani constani eement Ha ocHosi CdTe ma THyuKiii miKIaAI MAIOTh BUCOKY Jerpajalliiiiny cTifikicTs i mics
10 mUKITiB BUTHHY He CIIOCTEPITAECTHCS 3HIKEHHS BUXIIHUX MapaMeTpiB. TakuM YMHOM BCTAHOBJIEHO, 10 XiMidHe TPaBIE€HHS B a30THO-(hOC-
hopHiil cymiri € 060B’I3KOBOIO TIPOTIE/LYPOIO Jist (hopMyBaHHsT eEKTUBHUX COHSYHUX €JIEMEHTIB HA THYUKIH T IKIa/IIL.

KmoyoBi cioBa: 11iBKOBUil (hOTOEIEMEHT, THYUYKa Ii/IKJIa/[Ka, MiKPOMO/LY/Ib, COHSUYHUII eJIEeMEeHT, TeJyPH/l Ka/IMit0, BOJIBT-aMIIepHa Xa-
PaKTepHUCTHKA.
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PO3POBKA IH®OPMAIIITHO-BUMIPIOBAJIbHOI CUCTEMU KOHTPOJIIO IE®@OPMAIII TA 3MIIIEHHS
IIJIACTIB TIPHUYOTO MACUBY HA OCHOBI BOJIOKOHHO-ONITUYHUX JIATYUKIB (c. 12-27)

Vyacheslav Yugay, Ali Mekhtiyev, Yelena Neshina, Bakhytkul Aubakirova, Raushan Aimagambetova, Aigul Kozhas, Aliya Alkina,
Madiyar Musagazhinov, Alexandr Kovtun

JlocmiikeH s TIPUCBSTIEHE MUTAHHIO CTBOPEHHST 1H(DOPMAITIiTHO-BUMIPIOBAJIBHOI CHCTEMH, SIKY MOYKHA BUKOPHCTOBYBATH HA BYT1/IBHUX ITIAXTAX,
sIKi Hebe3Meuyni BHOYXOM BYTIIBHOTO TIHUTY Ta rasy Metany. HaBeieHo pe3ysibraTit aHamisy OCSTHEHD Y TaTy3i po3po6OK BOJIOKOHHO-ONTHYHIX CHC-
TeM. JIJist BUPINIEHHsI OCTABJIEHOTO 3aBIaHHs OyJI0 PO3POOIIEHO JOCII/IHI 3pasKu BOJOKOHHO-OITHYHOTO JaTYMKa HOBOTO THITY Ta allapaTHO-1IPO-
IPaMHOI0 KoMILIeKcy. JloCiiKeHHs clIpsSIMOBate Ha I1i/{BUIICHHS Gesreku npaili paiiBHUKIB BYTUIBHUX IIJAIIPUEMCTB. B peaysisrati IpoBeienHs
TEOPETHYHNX JOCTIIKEHD 3pOOJIEHO BUCHOBOK PO HEOOXIIHICTh BPAXOBYBATH JIOATKOBI BTPATH MIPU MIKPO3TMHAHHI 3 ypaxyBaHHIM ebekTy hoTo-
nipy>kHOCTi. [IpuHTmoBa BigMiHHICTb iz1e] B iCHYIOUNX aHAJIOTIB MOJISITAE Y CTBOPEHHI allapaTHO-IIPOTPAMHOTO KOMILIEKCY, 37IaTHOTO TIPAITIOBATH 3
OJTHOMOJIOBUM OIITUYHUM BOJIOKHOM BEJIMKOI IIPOTSKHOCTI 31 3HAUHUM piBHEM Iymy. Biiok 06pOOKH IaHKIX MAE TeJIeBi311IHY MAaTPHILIO Ta 3AaTHUI
BUKOHYBATU aHaJI3 3MiH ITiIKCeJIiB CBITJIOBOI IJISIMI. 3alIPOIIOHOBAHA CHCTEMa € KBa3i-PO3IO/IiJIEHOI0 Ta KOHTPOJIIOE OKPEMi TOYKH TPCbKOTO MAacUBY.
Po3pobiienuii anapaTHO-TIPOrpaMHUii KOMILIEKC 3a0e31edye BUCOKY CXMOIEHICTh BUMIPIOBAIBHUX KAHAJIIB MIPK 3MiHI 30BHINIHBOI TeMIIEpaTypu.
B pesyubrari iocsiukeHb po3podiieHo iHhopMaIiiHO-BUMIPIOBATIbHY CHCTEMY KOHTPOJIIO jiehopMaltii Ta 3MIill[eHHsI [IACTIB TIPHIIOr0 MacuBy
Ha OCHOBI BOJIOKOHHO-ONITUYHKX J@TYNKIB, 3/[aTHY MPAIOBATU B YMOBaX BUOYXOHeGe3meqHoro cepeosuiia. CrcreMa 03B0JISIE KOHTPOJIIOBATU
KiJIbKa TIJTACTIB, PO3TAIIIOBAHUX Y TIOKPIiBJIi BHPOOIEHHSI, TIPH IIHOMY BOJIOKOHHO-OITHYHII IATYNK MOKE MICTHTH B2 ab0 TP Yy TIHBI €JTEMEHTH,
SIKI TiAKIOYAioThCs /10 PIsHUX KaHasis. 1Ipu piskoMy KosmBaHHI THCKY Ta 3pOCTaHHI MapameTpa 3MilleHHs chcTeMa T0/Ia€ TOIePe/KyBaTbHII
CUTHAT 1IPO HebesIIeKy.

Kiio4oBi cioBa: onTuyte BOJTOKHO, MiPCbKe 3MilleHHsT, TIOKPIBJIst, TipHIYe BUPOOJIEHHS, BOJIOKOHHO-OTITHYHI IATYHKN.
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HNIABUIIEHHA AKOCTI BE3ITPOBITHOI'O MOAYJISI MOHITOPHUHI'Y TA CIIOCTEPERKEHHA 3BYKOBHUX
PAAIB POSHINPEHOI'O IPU3HAYEHH (c. 28—-40)

JK. O. Benosbopos, O. M. TpyHos

Po3ristHyTO 3BYKOBI psijinl sIK JIOTIOBHEHHS Bi3yaJbHMX Ta TEIIOBI3iHUX MOTOKIB iHdopMmaii npu 3acTocyBaHHI KOMI'IOTEPU30BAHUX
cucreM (KC) MoniTopuHry. 3anpornoHoBato MiHiManbHo oBHy ctpykTypy KC posHeceHux MikpodoHiB, Ais1 360py JaHUX PO 3BYKOBI PsAH,
sgKa NpUIaTHa KaaiopyBaTh, BUIALIATH 1 epegaBaTyl AaHi po 3ByKoBi anoMaunii (3A). 3abesnedeHo aybiioBaHHs KaHaly Hepejadi AaHuX
npotoM i Wi-Fi Momysem 17151 3amucy Ta BU3HaYeHHSI TUIY i KOOpAMHAT 3A.

3i6paHo eKcrepuMeHTAIbHUIT TPUAMATBHUNA MOZLYJIb, 10 CKJIAAY SKOTO BXOAATh MiKpPODOHU, MiACUII0BaYL Ta y3ro/KyBadi udpoBoro i
anasioroBoro curnainy, kontposiep ARDUINO UNO WIFI REV2 3 interpoBanum Wi-Fi moxynem. IIpogemoncTpoBano, 1o #oro fomnoBHe-
HHSI TIEPCOHATILHUM KOMITTOTEPOM i cMapTghOHOM 3 orepartiiiioio cucremoio Auapoin yreopioe KC naucraniiiiinoro 6e3npoBiiHOTO KepyBaHHs
XOZIOM €KCIIEPUMEHTY aHAJi3y 3BYKOBUX PsiiB. I[iATBEPAKEHO EKCIIEPUMEHTAIBHO, O 1i CTPYKTypa € MiHIMAIbHO-TIOBHOK. P0o3pobieHo



aJITOPUTM Ta HATIMCAHO KOMILIEKT mporpamuoro 3abesneuenns (113) ma C/C++ moBax. [TokazaHo, 0 KiJTbKicTh MiKpo(oHIB 06MpaeThes i3
yMOB 3aadi Big 1 10 5, ase ix uncio obmeskeHo 1w'sitbma nndposumu Bxogamu mwiatu ARDUINO UNO WIFI REV2.

3acToCcOoBaHO XBUJIbOBE MPEICTABIEHHS 3aKOHY YaCOBHUX 3MiH iHTEHCUBHOCTI Ta inTerpasbHoi HopMu 3A. [IporeMoHCTPOBAHO MOMKIIN-
BOCTI KasiGpyBaTH BCi laHi 3BYKOBUX PsI/IiB y aHAJIOrOBOMY Ta IidpoBomy BUTIIsii. TIpegcraBieno npupaTHiCTh anipoOyBaTH alroOpuTMu
BH3HAUEeHHs (a3 exorpam 3a JaHUME YaCOBUX Psi/liB, sKi MicTsATh 3A PI3HOTO MOXO/PKEHHS i 3apeecTpoBaHi TpboMa PisHUMM MiKPOhOHAMU.
TTokazano B migkmodenns Wi-Fi mozyia wa sumskenus ciaay nanpyru na 0,5—1 B. IIpogemMoncTpoBano HeoOXiAHICTD 101aTKOBOT yMOBU
peecrpartii 3A Bcima Mikpodonamu. Pozpobieno intepdeiicu 113 kaniGpyBamus priMaIbHOTO MOLYJISA i POOOTH MOOIIBHOTO J0IATKY.

KiiouoBi cioBa: KoMIT'IOTEPU30BaHA CHCTEMa, MOJIYJIbHA CTPYKTYPa, aJTOPUTM IPHIAOMY, porpaMHe 3abesnedeHHs, BUIPOOyBaHHsI
CUCTEMH.
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BU3HAYEHHS BEJIMUNHU YJIAPHOTO CTPYMY KOPOTKOT'O 3AMUKAHHS 4 IIOBYIOBU PEJEITHOTO
3AXUCTY HATEPKOHAX I MIKPOITPOIIECOPAX (c. 41-48)

Oleksandr Neftisov, Andrii Biloshchytskyi, Olzhas Talipov, Oksana Andreeva

[TpoBeneno mocmirenns GyHKIIIOHYBaHHS TePKOHIB TTi/ BIVIMBOM MAarHiTHOTO TOJISI, CTBOPEHOTO CTPYMOM B ITPOBITHIKY B TIEPEXiTHOMY
PEKIMI 3 HAasIBHICTIO anepiofidHol ckJanoBol. By peanizoBannii BioMuil crocié BUSHAUEHHST CTPYMY 3a IOIIOMOTOIO repKOHiB. IIpn nmpomy
6yJI0 BUSHAUEHO, 110 CIIOYATKY cHOPMYIbOBAHUIT CIIOCIO He IaB HEOOXIHOTO PE3yIbTaTy B paMKax noxubok. [1oB’s3aHo 1ie, MBHIIE 32 BCE,
3 0COOJIMBOCTAMU MEXaHi3My PyXy KOHTaKTiB TepKOHa. B sKOCTI ajbrepHaTHBU NPU BUMIPIOBAHHI OyJIi B3SATI CTPYMU HOBEPHEHHS 3aMiCTh
CTPYMIB CIPAIbOBYBAHHS 1 4ac Mi MOMEHTaMM MOBepHeHb. Bouu € 6iabim ctabimbanmu. [IpoBeIeHo MOIEMIOBaHHS, 3/IIHICHEHO eKCITepH-
MEeHTaJIbHE BUSHAUEHHSI BEJIMUMHY YAPHOTO CTPYMY IIIAXOM BUMIpIOBaHHs yacy. OCHOBHUM €JIEMEHTOM CTBOPEHOI YCTaHOBKHU OyJia 0OpaHa
KOTYIIIKA CUJIOBOTO TpaHCHOpPMATOpPa 3 HI3bKUM aKTHBHIM OTIOPOM i BUCOKUM IHAYKTUBHUM. B paMKax M0CIIiKeHHSI TePKOHU OyJIi OMITIleH]
B MarHiTHE I0JIe 3 HasSBHICTIO alepio[YHOl CKIAI0BOI, K MPH TepexignoMy peskuMi. ane 1ocmizKen s 03BOINTD TOKA3aTH 3aCTOCOBHICTD
TEPKOHIB 17151 TOOYI0BU MPUCTPOIB PETEHHOTO 3aXUCTY, AKi He MOTpeOyBaTUMYTh TpaHCHOPMATOPIB CTPYMY /ISt OTPUMaHHs iH(OpMAILii mpo
MEePBUHHUI CTPYM B MPOBIAHKKY. B X0/1i 0CIIIZKEHb BCTAHOBUIIN, 1[0 TIOXMOKA BU3HAYEHHS BEJIMYNHU CTPYMY Ckiana He Giibire 10 %. I3
3aCTOCYBaHHAM MiKPOIIPOIIECOPIB MOKJINBA TT00YI0BA TIPUCTPOTB PEIEHHOT0 3aXKUCTY 3 MBUAKOAIEIO 110 20 MceK. J[aHuil pe3yJsraT 1ae MOK-
JIMBICTH MOOYI0BM HOBUX IPHUCTPOIB, TaK SIK Y BIIOMUX PO3POOKAX TOBOPHJIOCS TIJIBKHU TIPO BUSHAUEHHST BEIMINHU CTPYMY B CTATOMY PEKUMI.
TIpu 106y 1081 IPUCTPOTB PEJIEITHOTO 3aXUCTY Ha FePKOHAX, 6e3 BUKOPUCTAHHS TPaHC(hOPMATOPIB CTPYMY, MOKHA Oy1ie OyAyBaTi pe3epBHi 3a-
XHCTY, YOJI0I0Yi He TIIbKK caMi IPUCTPOI, ajie i epBUHHI BUMIPIOBa/IbHI TpaHchOPMATOPH IHITMME Yy TIAUBUME eJieMeHTaMu. 1le 103BouTh
TMABUIINTH HATIHHICTD €/IeKTPOTIOCTAYaHHS.

Komo4oBi cioBa: peseiiHuil 3ax1cT, FePKOH, MiKPOIIPOIECOp, YIApPHUiT CTPYM, BUMIPIOBaHHS 4acy, MarHiTHe I10J1e, HepexiiHUN PEsKUM.
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OBITPYHTYBAHHA IMITYJIbCHOI'O METO1Y BUSHAYEHHS YACOBOTO ITAPAMETPA ITOKEXHUX
CIIOBIIIIYBAYIB I3 TEPMOPE3ICTUBHUM YYTJIUBUM EJTEMEHTOM (c. 49-55)

1. S1. Kosak, 10. O. A6pamos, O. €. Bacmanos

CTOCOBHO [I0 TIOKEKHIX CIOBIIyBayiB i3 TEPMOPE3UCTUBHUM YYTJIUBIM €JEMEHTOM 3[{IiICHEHO OOIPYHTYBAHHS IMITyJIbCHOTO METOLY
BUBHAYEHHs 1X YaCOBOTO TapameTpa — moctiiinoi yacy. Takuii Mmetoz 6azyeTbest Ha Bukopuctanii edexry JIxoyusa-JleHia, sikiii Mae TposiB
IIPU IIPOTIKAHHI IMIYJIbCY €JIEKTPUYHOTO CTPYMY Yepe3 TePMOPEe3UCTUBHUI Uy TAMBUIL eJIeMEeHT IOKeKHUX CIOBimyBauis. Teriosi mporecu
B TAKOMY YYTJIMBOMY €JIEMEHTI OIHCYIOTbCS MaTEMAaTHYHOIO MOJIEJIIIO, sIKa HAJIE)KUTH JI0 KJlacy PiBHAHb MareMaTH4yHOi (isuku. Pimenns
mdepenIfiaabHoTo PIBHANHA TAKOTO KJIAaCy OJePsKaHo i3 BUKOPUCTAHHAM iHTerPaJbHOTO MepeTBOPeH s XaHKes i pe/ICTaBIeHo Y BUTIIA/LI
psiy BigHocHO (dyHKiit Beccesst. Onepskane pillieHHsT BAKOPUCTOBYETHCS JIUIsI TOOYI0BA MATEMATUYHOT MOJIEJIi TEPMOPE3UCTHBHOTO Yy TJIU-
BOTO eJIEMEHTA y BUTJISI/I HiepelaTouHol (hyHKIL1, sSTka Ma€ BUTJISIL epeaaTouti hyHKIll inepiiiinoi sanku. /[yt akTuBaIii TepMOpe3ucTuB-
HOTO YyTJIMBOTO eJIeMEHTa TIOKeKHIX CHOBIIyBadiB BUKOPHCTOBYETHCS OAMHOYHUIT IMITYJIbC €JIEKTPIYHOTO CTPYMY Y (hOPMi IPSIMOKYTHOTO
TPUKYTHHKA. I3 BUKOPHUCTaHHAM IHTETPaJIbHOTO IepeTBopeHts Jlanmaca oiepskaHo MaTeMaTHIHUN OITNC PEaKIlii TePMOPE3NCTUBHOTO Ty TJIH-
BOTO €JIEMEHTA Ha TeIIOBY /110 Takoro TecT-BILUBY. /L1 ofepskanHs iHdopmallii CTOCOBHO 4acOBOTO MapaMeTpa ITOKeKHUX CIIOBIllyBauiB
i3 TepMOPE3UCTUBHIM YYTJIUBUM €JIEMEHTOM BUKOPHCTOBYETHCS BiJIHOIIEHHS HOTO BUXiJHUX CUTHAJIB, SIKi BUMIPIOIOTHCS B anpiopi 3amani
MomenTH yacy. Oznepskano JBonapaMeTPHYHIIT BIPa3 /I BU3HAYCHHS 4aCOBOTO ITapaMeTpa MTOKesKHIX CTIOBIIIyBayiB Ta Ha/laHO CJIOBECHY iH-
TEpPIPETAINio IMITYJIbCHOTO METOLY JIJIst FIOr0 BusHaueHHst. [Ipu peastizaliii boro MeToy 3a0e31meuy€eThest iIHBapiaHTHICTh 4aCOBOTO TIApaMeTpa
MOKEKHUX CITOBIIYBaUiB i3 TEPMOPE3UCTUBHUM Yy TJINBUM €JIEMEHTOM Bi/IHOCHO aMILIITY/I OIMHOYHOTI'O iMITyJIbCY €JIEKTPUYHOTO CTPYMY, a
TaKOK BiZTHOCHO TTapaMeTpa, SIKUi BXOJIUTH 70 Horo KoedillienTa mepefadi.

Km04o0Bi ciioBa: mosKesKHIIT CIIOBilyBay, TEPMOPE3UCTUBHUI Yy TINUBHUIL eseMeHT, edexT /[sroyisi-JleHia, yacoBuil mapamerp.
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CTABLJII3AIIA HAITIPYT KEPOBAHOI'O ABTOHOMHOI'O MATHITOEJIEKTPUYHOT'O TEHEPATOPA 3
MATHITHHUM IIYHTOM TA 3BYI>KEHHSM BIJI IIOCTIAHUX MATHITIB (c. 56-62)

B. B. Uymak, B. A. Baxenos, O. JI. Tumomyxk, M. A. KoBaznenxo, C. C. llusincekwii, I. S1. KoBanenxko, I. B. Tkauyk

B po6oTi mpecTaBieHo pe3y ibrati BUIPOOYBAHHS Ta MOCIKEHHST XapaKTEPUCTUK KEPOBAHOTO aBTOHOMHOTO MArHITOEJNEKTPIYHOTO
CHHXPOHHOTO TeHEepaTopa 3 MarHiTHUM HIyHTOM. KOHCTPYKTHBHO JOCIi/UKyBaHNI TeHepaTop € MOAN(pIKOBAHOIO aCHHXPOHHOIO MAIINHOIO,
B sIKiil POTOpP BUKOHAHO i3 TOCTIITHUMHI MarHitTaMu Ta /[0JIATKOBOIO CUCTEMOIO Y BUIJIS/II MATHITHOTO IIYHTA. 3a JOTIOMOTOI0 PETYJIIOBAHHS
CTPyMy OOMOTKU MATHITHOTO IITyHTa BUKOHYETHCS PErYJIIOBAHHS BUXIZHOI HAPYTH reHepaTopa. J{oC/Ii Ky BaIuCch HACTYTHI XapaKTEPUCTUKI:



XOJIOCTOTO XO/y TIPH POoOOTI Bi/l MOCTIHHNX MarHiTiB i mpu 3MiHi cTpyMy 0OMOTKN MarHiTHOTO IIYHTA TIPHU MIPSIMIil Ta 3BOPOTHIiT TTOSIPHOCTI.
Taxoxx, 30BHIIIHA XapaKTEPUCTHKA VI aKTUBHOTO Ta aKTHBHO-IHIYKTHBHOIO HABAaHTAXKCHHS; PEryJIIOBajbHA XapaKTEPUCTHKA [IPU 3MiHI
CTPyMy HaBaHTKEHH: 3a MOCTiIHHOI HAIIPYTH TeHepaTopa.

AHasti3 OTpUMaHNX XapaKTEPUCTUK JIA€ MOKJIMBICTh BUBHAYUTH MEKi PeryJIIOBaHHS 30BHIIIHBOI XapaKTEPUCTUKH, sIKa CTAHOBUTH ~40 %,
BITHOCHO OCHOBHOTO MarHitHOro moToKy. OTprMaHa rIMOKMHA PEryJIIOBaHHS JO3BOJISE MATPUMYBATH CTaOIIbHICTh 30BHIIIHBOI XapaKTepuc-
THKU 71Ut KoedillienTiB noTykHocTi He Gisbite 0,9, 110 € 3BUYAiHOI0 MACTIOPTHOIO BEIMYNHOIO [Ii aBTOHOMHUX €HEPreTHYHUX YCTAHOBOK
Ha OCHOBI CUHXPOHHUX TeHepaTopiB. [IopiBHAHHSA MaHUX JOCIIiKEHb, TIPOBE/IeHNX Ha eKCIIepUMEHTAIbHIN yCTaHOBII, TOKAa3y€e AOCTATHIO,
JUIST {HPKEHEPHNX 1 IPaKTHYHIX 3aBIaHb, 301KHiCTh. MakcinMasbHa KiJbKiCHA BIAMIHHICTD CTAHOBUTD 9,3 %, IO 03BOJISIE CTBEPIKYBATH ITPO
aJICKBaTHICTh PO3POOJICHOT paHille MaTeMaTH4HOI MoJei. PeryioBaibHa XapaKTePUCTHKA, TOOYI0BaHA EKCIIEPUMEHTAIBHUM HLISIXOM TIPU
He3MIHHIN HAaIPy3i reHepaTopa, € 3aKOHOM YIIPABJIiHHS 0OMOTKOIO MATHITHOTO IITYHTA [UIsl KOHKPETHO [OCI/KYBAHOTO TeHEPATOPA.

Jlocmipkenuii BapianT BUKOHAHHS CHHXPOHHOTO TeHePaTopa 3 MAarHiTHUM HIYHTOM JIOI[/IbHO BUKOPHCTOBYBATH JIJIsl aBTOHOMHUX €HEPro-
YCTaHOBOK, CHCTEM Bi/HOBJIIOBAJLHUX JIKepeJl eHepril Ta cucTeM aBTOHOMHOT'O eHeprornocTadanHs.

Ki1040Bi c10Ba: MaTHITHUI NIYHT, PETYJIIOBAHHS HATIPYTH T€HEPATOPa, TiAMAarHiuyioua 0OMOTKA, MATHITOETEKTPIYHE 30Y/KEHHSI, T0-
CTilfHI MarHiTH, eKCIIepUMeHTATbHE TOCITiIPKEHHS.
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