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INCREASING THE ACCURACY OF ELECTROSTATIC
FIELD STRENGTH MEASUREMENT BY USING AN
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AMPLIFIER CIRCUIT (p. 6-14)
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An electrostatic field mill (EFM) is widely used to mea-
sure the strength of electrostatic fields, the main drawback of
which is the occurrence of large measurement errors (up to
15 % in the range from 0 to 1 kV/m).

This paper examines the aspects of using transimpedance
amplifiers (TIAs) for the tasks of converting the current re-
ceived from the EFM sensor into voltage, which will make
it possible to reduce the instrumental error and ensure the
linearity of the atmospheric electrostatic field strength mea-
surement. In the general case, for the functional circuits of the
electrostatic field mill, which include a differential transimpe-
dance amplifier, there is the use of two TIA circuits, which are
connected in parallel. Despite the simplicity of implementation,
such a configuration contains a number of disadvantages and
is not optimal. In the paper, a comparative analysis of a typical
circuit of a differential TIA and a circuit of an ungrounded
differential transimpedance amplifier with zero voltage drop
proposed by the authors is carried out.

As a result of the analysis, it was established that the
designed authentic circuit of the ungrounded differential
transimpedance amplifier with zero voltage drop has better
parameters of linearity and interference resistance, in contrast
to the generally accepted one. The value of the signal-to-noise
ratio for the proposed scheme improved by 42 % on average
compared to the typical one. The main difference of the pro-
posed scheme is that the stability of the amplification factor is
ensured, the influence of the bias parameters of the operatio-
nal amplifier is leveled, and the overall noise level is reduced.
The use of the designed scheme of an ungrounded differential
transimpedance amplifier with zero voltage drop could make
it possible to increase the accuracy of the measurement of the
electrostatic field strength.
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The problem of the reliability of measurements of rota-
tional parameters of electric motors was solved, which was
focused on the development of an algorithm for evaluating
measurements under conditions of additional noise. An
analysis of methodological approaches and mathematical
tools used to process and interpret the uncertainty of mea-
surement results was carried out. Cases where they may not
be effective due to high noise levels were considered. To
detect anomalies in the signal, an algorithm for assessing the
reliability of measurements using fuzzy logic was proposed.
A structural diagram of the model for measuring the torque
of an electric motor under the conditions of a noisy signal
was developed, where transfer functions were used to model
the angular velocity and torque parameters. A method for
detecting anomalies in noisy signals is presented, which
identifies the amplitude and time characteristics of spik-
ing pulses. The method includes the application of a wide
range of analytical tools for deep analysis of signals and is
particularly effective for detecting anomalies that may be
hidden in background noise. A prototype of a measuring
bench was developed, which uses neural networks to detect
anomalies when measuring the rotational parameters of
electric motors, which made it possible to obtain a training
sample using a sample electric motor and apply it to evalu-
ate the parameters of another electric motor. In a practical
aspect, the developed methods and technological solutions
for improving the reliability of measurements of rotational
parameters of electric motors could be used to make correc-
tions in existing systems. In particular, they could be used in
industry, electric transport, as well as in the aerospace and
military sectors where the reliability of measuring systems
is important.

Keywords: assessment procedure, torque, electric motor
parameters, neural network, fuzzy logic.
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The research focused on two-mass electromechanical
systems widely utilized in industry. The challenge addressed
in this work was to improve the synthesis of controllers for
such systems to simplify it and enhance the quality of transi-
tion processes. Traditionally, the synthesis of control system
loops for these systems was carried out using integer con-
trollers and standard forms. However, this approach led to
the synthesis of complex integer controllers that are difficult
to implement. To overcome this issue, an original approach
to the synthesis of control system loops based on the frac-
tional characteristic polynomial is proposed. The fractional
characteristic polynomial ensures the desired quality of the
transition process given the implementation of a specified
structure of the fractional controller. A new method of struc-
tural-parametric synthesis of fractional-order controllers is
developed for the case of their cascade connection in multi-
loop two-mass electromechanical systems. Additionally, an
algorithm for synthesizing fractional-order controllers for
the corresponding control loops is presented. This enabled
the structural-parametric synthesis of fractional-order con-
trollers for a two-mass electromechanical system with the
cascade connection of controllers. Such an approach provides
better quality of transition processes compared to classical
integer controllers, simplifies the synthesis, and thereby
enhances the quality of the synthesized systems. The impact
of the synthesized fractional-order controllers using the pro-
posed approach on the dynamic properties of the two-mass
«thyristor converter — motor» system was investigated. The
research results demonstrated the practical applicability of
fractional controllers designed using the proposed method
for the synthesis of automatic control systems of two-mass
electromechanical systems in the industry.

Keywords: two-mass electromechanical system, frac-
tional-order controllers, fire lift.
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The object of this study is the process of detection and
tracking of air targets.

The task being solved is to choose priorities between
hardware and software solutions to eliminate structural con-
tradictions in the design of a supporting and rotating device,
which at the same time should ensure high speed and accura-
cy of tracking aerial objects for the optical-electronic station.

A prototype of an optical-electronic station was designed
and built. The study of the effect of eliminating structural
contradictions by hardware and software methods on the
accuracy characteristics of the supporting and rotating de-
vice was carried out. We have developed original specialized
software for testing the accuracy of command execution.



A procedure for testing the optical-electronic station has
been devised. All conducted tests were performed in compli-
ance with accepted norms and standards.

The mechanism of influence of the method of controlling
the servo drives of the supporting and rotating device on
the characteristics of the optical-electronic station has been
established. In this case, the program method has priority.
In contrast to existing solutions, the developed software
method of controlling the support-turning device makes it
possible to exclude stops at the limits of the servo control
period and to realize a smooth transition to a new value of
the tracking speed. Owing to the improvement of forecasting
and synchronization of servo parameters with the period of
its control, it was possible to solve the investigated problem
by the software method.

The mechanism of influence of the inertia of the sup-
porting and rotating device on the characteristics of the
optical-electronic station has been established. In this case,
the hardware method has priority.

The results could be used to improve the characteristics
of optical-electronic stations in the detection and high-preci-
sion tracking of moving objects in the air environment.

Keywords: optical-electronic station, supporting and
rotating device, control of servo drives, software method.
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The theoretical possibilities of increasing the resolution
and sensitivity of a time-of-flight mass spectrometer with
orthogonal ion injection are considered. The effects are
achieved by using inhomogeneous electrostatic fields of
special configurations both in the accelerating and focusing
parts of the device — a cylindrical immersion objective and
a transaxial mirror, respectively. It is shown that the use of
an inhomogeneous cylindrical field of a special configuration
as an ion accelerator opens up the possibility of a multiple
reduction in the energy spread of ions in injected ion packets,
associated with the so-called «turnaround time» and, there-



fore, a significant (two or more times) increase in the limiting
resolution of the mass spectrometer. The use of a transaxial
electrostatic mirror as a time-of-flight mass analyzer makes
it possible to significantly increase the sensitivity of the
mass-spectrometer due to the implementation of triple space-
time-of-flight focusing of ion packets. Key features include
reduced ion energy spread, increased maximum resolution,
and improved sensitivity due to triple focusing in space and
time of flight. This research lays the foundation for expand-
ing the capabilities of time-of-flight mass spectrometry, pro-
viding a more efficient and powerful tool for a wide range of
scientific and industrial applications. The effects are achieved
by using inhomogeneous electrostatic fields of a special
configuration in both the accelerating and focusing parts of
the device — a cylindrical immersion lens and a transaxial
mirror, respectively. Numerical calculations of the system —
a four-electrode cylindrical immersion lens in combination
with a three-electrode transaxial mirror — are presented,
which confirm the conclusions of the theory.

Keywords: time-of-flight mass spectrometer, cylindrical
immersion lens, transaxial electronic mirror, pulse generator,
rotation time.
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MIABUINEHHA TOYHOCTI BUMIPIOBAHHS HAIIPYKEHOCTI EJIEKTPOCTATUYHOTIO ITI0JIA HIJIAXOM
BUKOPHCTAHHS BJJOCKOHAJIEHOT CXEMU JINMEPEHIIAJIBHOTO TPAHCIMITEZTAHCHOTO
MIJCUIIOBAYA (c. 6-14)

0. A. Ilosmienko, B. I. Baxkenos, O. f. Ilazapiii, I. A. Boraau

Jlist BUMIpIOBAHHS HATIPY/KEHOCT] €IeKTPOCTATHYHUX TOJIiB IIMPOKO 3aCTOCOBYEThCsI esiekTpoctaTndnmii uriokcnmerp (ED), ocnoBHIM
HEJI0JIIKOM SIKOTO € BUHUKHEHHSI BEJIMKUX MOXHO0K BuMipoBanust (10 15 % y aianasoni Bix 0 10 1 kB/m).

B po6orti 1ocaiKy€eThCs aclieKTH BUKOPHCTaH s TpanciMienancuux nigcumosadis (TTI) s 3azad mepeTBOPEHHs OTPUMAHOTO 3 CEH-
copy ED ctpymy B Hampyry, 10 J03BOJUTH 3MEHIINTU IHCTPYMEHTAIbHY MOXUOKY Ta 3a0e31eunTh JiHIHICTh BUMIPIOBAHHST HAIIPYKEHOCTI
aTMoc(hepHOTo eIeKTPOCTATUYHOTO 1oJIA. B 3aranpnomy BUTAAKY /711 (GYHKI[IOHAIBHIX CXeM eJIeKTPOCTATHYHOTO (hIIIOKCUMETPY, SKi BKITIO-
YaloTh B cebe Audepeniiitnuii TpanciMieancHuii mijacumosay, € Bukopucranus aBox cxem TII, sxi Baodeni napanenbno. Hessaskaioun Ha
MPOCTOTY peasizarii, Taka KOHMITypamis MICTUTD PSAL HEOMIKIB Ta He € ONTUMATBHOW. B po6OTi MPOBENEHO TTOPIBHAIBHIN aHATi3 TUITIOBOI
cxemu audepentiaabioro TII Ta 3ampononoBanoi aBTOpaMu cXeMH He3a3eMJIEHOTO MubepeHIiaTbHOTO TPAHCIMITEAHCHOTO TTiICHTIOBAYA
3 HYJIbOBUM Ha/[iHHSM HaIPyTH.

B pesyzibraTi IpoBeIEHOT0 aHATI3y BCTAHOBJIEHO, IO PO3podJIeHa BIaCHA CXeMa He3a3eMJIEHOTO AN(ePeHIiaTbHOTO TPAHCIMITEIAHCHOTO
MiJICUJIIOBAYa 3 HyJIbOBUM IaJiHHSM HAIPyT'd Ma€ Kpallli napaMeTpu JIHINHOCTI Ta 3aBafOCTIKOCTI Ha BIIMIHY BiJi 3araJIbHOIPUITHATOL.
3HayeHHs CIiBBIHONIEHHS CUTHAJ/IILYM JUIST 3aIIPOIIOHOBAHOI CXEMH B CepeIHbOMY TTOKPAINIOCs Ha 42 % B IOPIBHSHHI 3 THIIOBOIO. [0710B-
HOIO BIZIMIHHICTIO 3aIIPOTIOHOBAHOI CXEMHU € Te, 110 3a0e31eUy€eThest CTabiIbHICTh KoedilieHTy miACHIeH S, HiBEITIOETHCA BILUIUB MapaMeTpiB
3MIIEHHsT OTePaIiiiHOrO MiICUIIIOBAaYa Ta 3MEHIITYEThCS 3araibHIi PiBeHb mryMy. Bukopucranus po3po0sieHoi cxeMn He3a3eMJIeHoro juge-
PEHI[iaIbHOTO TPAHCIMITEZAHCHOTO Mi/ICIJTIOBAYA 3 HYJILOBIM M/[iHHSIM HAIIPYTH I03BOJINTD MiZIBUIINTH TOYHICTh BUMiPIOBAaHHS HAPYKEHOCTI
€JIEKTPOCTATUYHOTO HOJIS.

KiouoBi cioBa: atmocdepHe eeKTprdHe MoJle, HAPYKeHiCTh eJIeKTPOCTATUIHOTO T10JIs, €JIEKTPOCTATUIHUI (IIIOKCUMETD, TpaHciMIe-
JIAHCHUI T11/ICUJIIOBAY.
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PO3POBKA IHCTPYMEHTIB OLIIHKH IOCTOBIPHOCTI BUMIPIOBAHb OBEPTAJIbHIX MOMEHTIB
EJIEKTPOABHUI'YHIB 3 BUKOPUCTAHHAM IJIEHTH®IKATOPIB AHOMAJIbHUX BIIXWJIEHDb B CUCTEMI 3
IIYMOIIOAIBHIM CUTHAJIOM (c. 15-25)

B. II. KBacuikos, [I. M. Ksamyk, M. II. Ilpurapa, . II. Jlerera

Bupimyerbest mpobsiema 10CTOBIPHOCTI BUMIPIOBaHb 00EPTAIbHIX MAPAMETPIB €JIEKTPOJABUTYHIB, KA 30CEPEKeHa Ha HOBUX TT/IX0O1aX
710 OTIiHIOBAHHS BUMIpPIOBAaHb B YMOBAaX /I0/[aTKOBUX NIyMiB. [IpoBoanThCS anasi3 MeTOOMIOTIYHNX Mi/IXO/IB Ta MAaTEMATHYHIX iHCTPYMEHTIB,
1110 BUKOPUCTOBYIOTLCS JJIs1 00po6Ky Ta inTeprperaltii HeBU3HAYEHOCTI pes3yJIbTaTiB BUMipIOBaHb. PO3IIs/1al0ThCS BULIA/IKHY, JIe BOHU MOXKYTh
BUSIBUTHCS He e(heKTUBHUMU Yepe3 BUCOKHI piBeHb mrymy. [lJ1s1 BUSBIEHHST aHOMAJIH B CUTHAT 3alIPOTIOHOBAHO TIPOIEYPY OIHKHU J0CTO-
BIPHOCTI BUMIDIOBaHb, BUKOPUCTOBYIOUM HEUITKY JIOTiKY. PO3POGJIEHO CTPYKTYPHY CXeMY MOJIeJIi BUMIPIOBAHHS 06€PTAIbHOTO MOMEHTY €JIeK-
TPOABHUTYHA B YMOBAX ITyMOTIOAIGHOTO CUTHAILY, 1€ OyJI0 3aCTOCOBAHO TlepeAaTHi (hyHKIT /11 MOJETIOBAHHS ITapaMeTPiB KyTOBOI MBUAKOCTI
Ta 06epTaIbHOTO MOMEHTY. 3alPOTIOHOBAHO CIOCIO BUsIBJIEHHI aHOMaJIil B IIyMONIOIOHNX CUTHAJIAX, SIKUl Peasi3yeThCst IUISXOM ieHTH(i-
Kallii aMIUITyIHIX Ta YaCOBUX XapPaKTEPUCTUK CTPUOKOMOMIOHIX IMITy IbeiB. BiH BK/IOUaE B cebe 3aCTOCYBaHHS PO3LUIMPEHOTO CIIEKTPa aHa-
JITHYHKUX IHCTPYMEHTIB U151 IIHOOKOTO aHasli3y CUTHAJIB Ta € 0COOMMBO eDEKTHUBHIM JIJIsi BUSIBJIEHHST aHOMAJIIH, 1110 MOKYTh Oy TH TPUXOBaHi
y (doHoBoMy 1iymi. Po3po6/ieHo IPOTOTUIT BUMIPIOBATILHOTO CTEH/LY, AKHHA BUKOPHCTOBYE HEIPOHHI MEpesKi /I BUABJICHHS aHOMAJIIN T
yac BUMIPIOBAHHST 0OEPTAIBHUX MMAPAMETPIB eJIEKTPOABUTYHIB, 1110 JO3BOJIMIO OTPUMATH HaBYAIbHY BHOIPKY BUKOPHCTOBYIOUHM 3Pa3sKOBUI
€JIEKTPO/[BUTYH, Ta 3aCTOCYBATH i1 /IS OI[iHIOBAHHS ITapaMEeTPiB iHIIOTO €JIeKTPO/IBUTYHA.

B npakTudHOMY acIekTi, 3aIpornoHOBaHO MPOIEAYPY MOKPAIEHHs [0CTOBIPHOCTI BUMIPIOBaHb 00EPTAIBHUX MTAPAMETPIB €JIE€KTPO/[BHUTY-
HIB, IKY MO’KHA BUKOPHCTOBYBATH JIJIsI BHECEHHST KOPEKTHB B iCHYIOUi CHCTEMI. 30KPEeMa, BOHU MOJKYTh Oy TH 3aCTOCOBaHI B TPOMUCIOBOCTI,
€JIEKTPOTPAHCIIOPTI, @ TAKOK B aePOKOCMiuHiii i BilichbKOBiil chepax, e Baxk/nBa H/LITHICTh BUMIPIOBAJIBHUX CUCTEM.

KiiouoBi cioBa: miporie/rypa oIiHioBaHHsI, 00ePTaIbHIIT MOMEHT, TTapaMeTPH eJIEKTPOABUTYHA, HEHPOHHA Mepeska, HediTKa JIOTiKa.
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CHUHTE3 IBOMACOBHUX EJIEKTPOMEXAHIYHUX CUCTEM 3 KACKAZTHUM BBIMKHEHHAM PEI'YJIATOPIB
JAPOBOBOTIO IIOPAZKY (c. 26-35)

B. JI. Konuak, A. I1. Kymmip, I. A. Oxomiko, C. 5I. BoBk

OG6’e€KTOM IPOBEAEHUX JIOCIIIPKEHb € IBOMACOBI €JIEKTPOMEXaHIYHI CHCTEMH, SIKI IUPOKO 3aCTOCOBYIOTHCS B IPOMUCJIOBOCTI. B po6oTi Bu-
piryBasacst mpo6ieMa BIOCKOHAJIEHHST CUHTE3Y PETYJISTOPIB [UISl TAKMX CHCTEM 3 METOIO HOTO CIIPOIEHHS Ta MOKPAIEHHS SIKOCTI EePEXiTHIX
nporiecis. TpaguiiiiHo cMHTe3 KOHTYPIB CUCTEM aBTOMATUUYHOTO KEPYBAHHS TaKUX CUCTEM 3/iHCHIOBABCS 32 BUKOPUCTAHHS IIJIOUNCEIbHUX
peryJsTopis Ta crangaptaux Gopm. IIpoTe pes3yasraToM TakoTo MiAXOoAy OyJIM CHHTE30BaHi CKIAAHI MiJTOYUCETbHI PETYIATOPH, sIKi BAJKKO
peanizyBatu. [l Bupitenss wiei npobaeMu 3arnponoHOBaHO OPUTTHATBHIH MAXIA 10 CUHTE3y KOHTYPIB CUCTEM aBTOMATUYHOTO KepyBaH-
Hsl HA OCHOBI ZIPOGOBOTO XapaKTEPUCTUYHOTO MOMiHOMY. JIPOGOBHI XapaKTePUCTUYHMUIT MOMIHOM JI03BOJISIE TIi/| Yac cuHTe3y 3abe3redyBaTi
GakaHy SKICTb MEPEXiHOTO TPOIecy y BUIAAKY peasisaiii BUSHAYEHOI CTPYKTYpu ApoGoBoro peryisitopa. Po3pobiieHa HOBa METOAMKA



CTPYKTYPHO-IIAPAMETPUYHOTO CUHTEZY PEryJIsITOPIB APOOOBOTO NOPSIIKY ISt BUMAAKY IX KACKa[HOTO BBIMKHEHHs B 6araTOKOHTYPHUX JIBOMa-
COBUX €JIEKTPOMEXAHIUHNX crucTeMax. TaKoK HaBEIEHO PO3POOJIEHHI aJITOPUTM CHHTE3Y PEryJISTOPIB APOOOBOTO TOPSIIKY JIJIs BIAIOBIAHIX
KOHTYPIB pery/oBanus. Ile gano 3Mory 31iliCHUTH CTPYKTYPHO-ITApaMEeTPUYHUI CUHTE3 PErYJISTOPIiB APOOGOBOTrO TOPSAKY /ISl IBOMACOBOI
€JIEKTPOMEXAHIUHOT CHCTEeMU 3 KaCKaIHUM BBIMKHEHHAM peryJ/atopis. Takuil miaxia sabesnedye Kpally SKiCTh MepexifiHix MpoIecis, Hopis-
HSTHO 3 KJIACMYHUME PETYJISTOPAMHE I[JIOTO TIOPSI/IKY, CIIPOIILYE CHHTE3 i THM CaMUM MiJBUIILYE SIKICTh CHHTE30BAHUX TAKUM YHHOM CHCTEM.
JlociIsKeHO BIUIMB CHMHTE30BaHUX 3allPOIIOHOBAHUM ITXOA0M PEryJaaTopiB ApoOOBOTO MOPSAAKY Ha AMHAMIUHI BJACTUBOCTI IBOMACOBOI
CHCTEMU «TUPUCTOPHUIN TI€PETBOPIOBAY — J[BUTYH». Pe3yssTaT H0C/i/UKEeHb TPOJIEMOHCTPYBAIN MOKJIMBICTh MPAKTHYHOTO 3aCTOCYBAHHS
PO3paXOBaHUX 32 BUKOPUCTAHHSI 3alIPOIIOHOBAHOI METOAMKH APOOOBUX PErYJIATOPIB IS CHHTE3Y CHCTEM aBTOMATHYHOrO KepyBaHHs [BOMa-
COBHX €JIEKTPOMEXaHIYHUX CUCTEM B IIPOMUCTIOBOCTI.
KiiouoBi ciioBa: 1B0MacoBa eJIeKTPOMEXaHiuHa CHCTEMa, PETYJISITOPU APOOGOBOTO TIOPSIIKY, HOKEKHUN aBTOMIifiMad.
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PO3POBJIEHHS I BUTIPOBYBAHHS JOCJITHOTO 3PA3KA ONITUKO-EJEKTPOHHOT CTAHITIT BUABJIEHHSA
TA CYIIPOBOZY PYXOMMX OB’E€EKTIB ¥ HOBITPAAHOMY CEPEJOBUIII (c. 36-42)

I. C. IllocTko, A. /1. Tessmes, O. B. 3emusinuii, /1. I. IluGyapuukos

OG6’€KTOM JIOCIIKEHHSI € MPOIEC BUSABJICHHS 1 CYIIPOBO/LY MOBITPSHUX T,

Bupinnyersest mpobrema BHOOPY MPIOPUTETIB MiK allapaTHUMU Ta IPOTPAMHUMI PIIIEHHSAMHI YCYHEHHSI KOHCTPYKTUBHUX MPOTUPIY MTPH
PO3pO0ILi OTIOPHO-TIOBOPOTHOTO MPHCTPOIO, IO BOAHOYAC MOBUHHI 3a0€31I€UnTH JIJIsI ONITUKO-EJIEKTPOHHOI CTaHIi BUCOKY IBUAKICTD i TOY-
HICTB CYTIPOBO/LY MOBITPSHUX 00 €KTIB.

PospobJieno ta 1106yuosauo JIOCTI/THUIL 3PAa30K ONTUKO-eJIeKTPOHHOI cTaHMii. IIpoBeieHo JoCi/ ke s BIIUBY YCYHEHHSI KOHCTPYKTUB-
HUX TPOTHUPIY arnapaTHUMHU Ta MPOTPAMHUME METOZaMHU Ha XapaKTePUCTUKH TOYHOCTI OMOPHO-MOBOPOTHOTO npucTpoio. CTBOpeHo BiacHe
crieniaTizoBane mporpaMHe 3ab6e3eYeHH s Jist TECTYBaHHsI TOYHOCTI BUKOHAHHS KOMaH]I. Po3po6JieHa MeToIlKa BUIIPOOYBaHb OITHKO-EJIEKT-
POHHOI cTaHIi. Yci mposezieHi BUnpoOyBaHHs Oy/in BUKOHAHI 3 JOTPUMAHHAM MTPUHHATUX HOPM Ta CTAHIAPTIB.

BcranoBieHo MexaHi3M BIUIMBY METO/LY KePyBAaHHS CEPBOIPHUBOJAMHU OIIOPHO-TIOBOPOTHOTO TIPHCTPOIO0 HA XapaKTEPUCTUKH ONTHKO-
€JIEKTPOHHOI CTAHIT. Y [bOMY BUIJIKY IpiopureT Mae nporpaMuuii Metoj. Ha Biaminy Bij icHyiounx pimens po3pobJieHuii mporpaMHuit
MeTO/] YIPaBIiHHS OMOPHO-TTOBOPOTHUM HPUCTPOEM JO3BOJISIE BUKJIIOYUTH 3yIMHKN Ha MesKaX Mepiofy yIpaBJIiHHs CEPBOIIPHBOIOM Ta pe-
aJri3yBaTH IJTABHUIL 11epeXi/l Ha HOBe 3HAYeHHs IIBI/IKOCTI CYIIPOBO/LY. 3aB/SIKM IIOKPAIIEHHIO TIPOTHO3YBAaHHS Ta CHHXPOHi3allii mapameTpisB
CEPBOTIPUBOJLY 13 TIEPioAOM HOTO yIpaBIiHHS BAAIOCS BUPIIIUTH TOCTIIKYBaHY TPOOJIEMY TIPOrPAMHUM METO/IOM.

BcranoBiieno Mexamism BIUIUBY iHEPIIHHOCTI OMIOPHO-MTOBOPOTHOTO TIPUCTPOIO HA XaPAKTEPUCTUKH OTITUKO-eJIEKTPOHHOI CTaHIIi. Y 11hO-
My BUIIQJIKY IIPIOPUTET Ma€ allapaTHUIl METOJ.

Otpumani pe3yisraTi MOKYTh OYTH BHKOPHUCTAHI /TSI TIOKPAIIEHHST XapaKTEPUCTHK OTTHKO-eJTEKTPOHHUX CTAaHINI MPH BUSBIEHHI Ta
BUCOKOTOYHOMY CYIPOBO/II PyXOMUX 00’EKTIB B MOBITPSHOMY CEPEIOBUIIL.

K1r040Bi ciioBa: ONTHKO-€I€KTPOHHA CTAHIIisl, OTIOPHO-TIOBOPOTHHIT IPUCTPIii, KEPYBAHHST CEPBOTIPIBO/IAMH, TPOTPAMHUIT METO/L.
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MOKPAIIEHHS PO3ALIBHOT 3/TATHOCTI TA YUY TJIMBOCTI OPTOTOHAJIBHOTO YACOMPOJIITHOTO MACC-
CIIEKTPOMETPA 3 OPTOTOHAJIbHOIO IH/KEKIIEIO IOHIB (c. 43-53)

Seitkerim Bimurzaev, Nakhypbek Aldiyarov, Yerkin Yerzhigitov, Akmaral Tlenshiyeva, Ruslan Kassym

PosrisanyTo TeopeTHuHI MOKIMBOCTI i/IBUIIEHHS PO3/IIIBHOI 3/IaTHOCTI Ta Yy TJIMBOCTI YACOIIPOJIITHOTO MaC-CIIEKTPOMETPa 3 OPTOTOHAJIb-
HoTO imsKeKItieto ioHiB. Edextn mocsaraioTbest 3a paXyHOK BUKOPHCTAHHS HEOAHOPIIHUX €JeKTPOCTATUIHUX MOJIB CHeliaTbuoi Koudiryparrii
SIK Y NPUCKOPIOBaJIbHIl, Tak 1 B (hOKyCYIOUill yacTMHAX MpUIaLy — IUIIHAPUYHOMY IMEPCiliHOMY 00’€KTUBI Ta TpaHCAKCIAIbHOMY J3€pKalti
Bignosiano. [lokazamno, Mo BUKOPUCTAHHS HEOLHOPIIHOTO I HAPIYHOTO MOJIS CIIETiaIbHol KOH(Irypallii K MpICcKopioBava i0HiB BiKpUBae
MOSKJIMBICTD 6AaraTopasoBOTO 3MEHIIEHHSI €HEPreTHYHOTO PO3KU/Y IOHIB B MAaKeTax iHKEKTOBAHUX {OHIB, MIOB'SI3aHOTO 3 TAaK 3BaHUM «4acoM
obepranHs» i, OTKe, 3HauHe (B /Ba i OisbIe pasiB) 301IbIIEHHS TPAHIIHOI PO3/IITBHOI 3ATHOCTI Mac-CrieKTpoMeTpa. Brkopucranus TpaH-
CaKCiaJTbHOTO €JIEKTPOCTATHYHOTO J3epKajla SIK 4acOIPOJIiTHOTO Mac-aHaIi3aTopa [03BOJISE 3HAUHO IT/[BUIUTI Yy TJIUBICTh Mac-CIIEKTPOMETpa
3a paxyHOK peasizailii moTpiliHOro MpOCTOPOBO-YaCOMPOMITHOrO (hOKYCYBaHHS MakeTiB ioHiB. OCHOBHI 0COGIMBOCTI BKIKOYAIOTH 3MEHIIEHIH
PO3KUJL eHeprii i0HiB, MiABUIEHY MAKCUMAIBHY PO3/IJIbHY 3aTHICTD i IIOKPAIIEHY Yy TAUBICTD 3aB/SKI MOTPiiTHOMY (DOKYCYBAHHIO B TIPOCTOPI
Ta vyaci noaboty. Ile J0ciKeH s 3aKIa1a€ OCHOBY /ISt PO3LUINPEHHS MOKJIMBOCTEI YaCOIPOJITHOI MAC-CIIEKTPOMETPIl, Hagarun 6ibI edek-
TUBHWI 1 HOTYKHUH iHCTPYMEHT /IS MIMPOKOTO CIEKTPY HAYKOBUX i MMPOMUCJIOBUX 3acTOCyBaHb. EdekTn mocsaraorbes 3a paxyHOK BUKOPH-
CTaHHS HEOJIHOPIZIHUX eJIEKTPOCTATHYHIX ITOJIiB CIIeIiaibHOi KOH(ITYypallii SIK B IPUCKOPIOBAIbHIN, TaK i B (DOKYCYIOUiil YacTHHAX TIPUJIAILY —
IUJIHPUYHOI IMePCIitHOI JTiH3M Ta TpaHCaKCialbHOTO /3epKasia BiinosigHo. HaBeseno uncenbHi po3paxyHKN CHCTEMU — YOTHPUEIEKTPOIHOI
MATHPUYIHO] iMePCIITHOI JIH3U B MOEAHANHI 3 TPUEJIEKTPOIHUM TPAHCAKCIATBINM I3€PKAJIOM, SIKi MiATBEP/KYIOTh BICHOBKH TEOPii.

Kmo4oBi ci1oBa: 4aconpoJiiTHUIT Mac-CIIEKTPOMETP, IMJIIHAPUYHA iMepciiiHa J1iH3a, TpaHCaKCiaJbHe eJIEKTPOHHE J3epPKaJslo, TeHepaTop
IMITYJIbCIB, Yac 0GepTaHHsI.



