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This study investigates a small-sized high-speed permanent mag-
net motor used in the drive of unmanned aerial vehicles.

As part of this study, a numerical simulation field mathemati-
cal model of a high-speed permanent magnet motor has been built,
implemented by the finite element method. That made it possible
to obtain the distribution of the electromagnetic field and forces, to
estimate the total losses in all conductive and magnetically conduc-
tive media in individual structural elements of the permanent magnet
motor under study. Unlike existing ones, the model built enables de-
riving the total losses in the calculation area; in permanent magnets,
structural conductive elements, the armature winding, and in the
magnetic core with hysteresis losses, eddy currents and additional
losses caused by higher harmonics.

The task addressed is predetermined by the pressing scientific-
practical issue related to increasing the energy efficiency of a high-
speed permanent magnet motor used for electric transport systems and
unmanned aerial vehicles. The use of a simplified, more technological
rectangular shape of permanent magnets has been proposed. Applying
permanent magnets of this configuration makes it possible to reduce
the total losses in the motor by 23...41% depending on the type of power
supply - sinusoidal or when powered by an inverter with PWM.

The use of a more technological form of permanent magnets
leads to a decrease in the electromagnetic torque of the motor by ap-

proximately 18...30%, which is attributed to a decrease in the volume
of active materials and an increase in the value of the equivalent air
gap. At the same time, applying a modified form of permanent mag-
nets makes it possible to reduce pulsations of the electromagnetic
torque by 12%.

Keywords: high-speed motor, losses in the magnetic core, per-
manent magnet motor.
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This study investigates the process of interaction between the non-
uniform electromagnetic field of a primary transducer and a metallic
cylindrical article in order to obtain multiparametric information.

The study tackles the scientific and technical task of expand-
ing the functional capabilities of an electromagnetic transducer by
increasing the number of controllable parameters for an article at a
single excitation frequency using the same transducer.

The method is based on extracting the amplitude and phase
of the spatial harmonics of the non-uniform probing field. The
advantage of such transducers is in the fact that, while operating
at a single fixed excitation frequency, they enable multiparametric
inspection of metal articles.

The results have practical significance for the instrumentation in-
dustry when designing and manufacturing primary transducers with

a spatially periodic structure of the excitation magnetic field. This
makes it possible to perform contactless monitoring of the electrical,
magnetic, and geometric parameters of cylindrical articles of various
sizes and types.

For a transducer having two poles with currents in opposite
directions, at y = 36° and d/a = 0.5, the influence of the 5 spatial
harmonic on the extracted 1% and 3" harmonics is zero, while the
influence of the 7! harmonic on the 1% and 3™ harmonics amounts
to 0.36% and 2.7%, respectively. The influence of the 7t harmonic on
the 3™ can be reduced to 1% by choosing d/a = 0.4.

An algorithm for monitoring three parameters of a cylindrical
article has been developed, based on the normalized amplitudes of
the 1%t and 3" harmonics and the phase of the 1% harmonic, thereby
expanding the functional capabilities of the method. It has been
established that the influence of higher spatial harmonics on the
measurement results is insignificant, and the total error does not ex-
ceed 1.5% without higher harmonics, in contrast to single-frequency
methods where the error exceeds 5%.

Keywords: nondestructive testing, spatial harmonic, magnetic
permeability, electrical conductivity, amplitude, phase, sensitivity.
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This study examines the heat exchange processes for thermally
active and thermally sensitive individual nodes and elements in
electronic devices that are subjected to thermal loads in the areas of
canonical form. As a result of thermal loads, significant temperature
gradients arise. To improve the accuracy of designing electronic
devices and for their effective operation, linear and nonlinear mathe-
matical models have been built to analyze their temperature regimes.

Based on the stated linear and nonlinear axisymmetric boundary
value problems of heat conduction, their analytical and analytical-
numerical solutions have been derived. Using these solutions has made
it possible to establish the temperature distribution in spatial radial and
axial coordinates for given geometric and thermophysical parameters
(the chosen graphite has the ability to absorb a significant amount of
heat at its thermal conductivity coefficient equal to 372 W/(m-degree)).

To effectively describe canonical heating regions, the theory of
generalized functions has been used. A technique for linearizing
nonlinear mathematical models has been introduced. As a result,
linear second-order differential equations with partial derivatives and
a singular right-hand side have been derived.

The numerical results reflect the temperature distribution in the
medium along the radial and axial coordinates for the given geomet-
ric and thermophysical parameters. The number of divisions of the
interval (0; r*) was chosen to be 9, which made it possible to obtain
numerical values of temperature with an accuracy of 10°°. The result-
ing numerical values of temperature for the selected materials with
a linear temperature dependence of the thermal conductivity coef-
ficient differ from the results obtained for its constant value by 5%.

The constructed mathematical models of heat transfer make it
possible to analyze spatial isotropic media with respect to their ther-
mal stability.

Keywords: temperature field, thermal conductivity of material,
thermal resistance of structures, thermally sensitive material, canoni-
cal region.
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This study explores a multi-reflection time-of-flight mass spec-
trometer (TOFMS) based on transaxial electrostatic mirrors pro-
viding spatial and energy time-of-flight focusing of the ion beam.
Analysis of existing solutions reveals that spatial-energy time-of-
flight focusing in compact TOFMSs is achieved using additional
focusing elements, which complicates the design, limits resolution,
and reduces sensitivity.

This paper demonstrates that three-electrode transaxial mirrors
enable simultaneous spatial and energy time-of-flight focusing of ions
without the use of additional focusing elements. Monte Carlo simu-
lation of the beam dynamics has made it possible to determine the
trajectories and flight times of ions under various initial conditions.

It was found that two closely spaced vertical focusing modes
provide time-of-flight focusing of ions with a relative energy spread of
£ =20.001. A mass resolution of 10,000 at half-maximum confirms
the high efficiency of the proposed structure. The spatial distributions
of the ion beam demonstrate stable focusing in the detector plane
when modeling particles larger than 1000.

The results are attributed to the features of transaxial geometry,
which enables three-dimensional spatial and energy time-of-flight
focusing. The practical significance of this work is the applicability of
such multi-reflector mass analyzers in laboratory and space research
where a combination of high resolution and instrument compactness
is required.

Keywords: multi-reflector time-of-flight mass spectrometers,
transaxial electrostatic mirror, analytical expressions for potential.
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This study investigates processes of irradiating iron ore raw
materials by a source of low-energy gamma quanta and registering
radiation scattered as a result of the Compton effect, as well as pa-
rameters of the irradiation geometry. This work addressed the task

of improving the accuracy of existing nuclear-physical methods of
control over the quality of iron ore raw materials, which make it pos-
sible to promptly determine the material composition of the crushed
rock mass.

The results essentially indicate that when using a centrally shifted
irradiation geometry, the sensitivity of registration of the integral
backscatter flux increases compared to the side and central irradiation
geometries. This is attributed to improved visibility conditions of the
detector, and the formation of a scattering angle close to the optimal.

The constructed mathematical model has made it possible to
identify the main geometric parameters for the system of operational
control over the quality of iron ore raw materials. A formula has been
derived that connects the basic parameters in the system of opera-
tional control over iron content in ore with the use of centrally shifted
irradiation geometry.

The studies demonstrated changes in the sensitivity of the reg-
istration of the integral backscatter flux when changing the vertical
location of the gamma-ray source. The results revealed a maximum
sensitivity with a value of 6.08-107 at a minimum distance of the
radiation source from the single crystal and a distance of 110 mm
from the irradiated surface. The value of the correlation coefficient
between the model and experimental data is 0.981.

The findings could be practically applied to improve the accuracy
of methods for operational control over the content of a usable com-
ponent in iron-containing ores under industrial conditions at ferrous
metallurgy enterprises.

Keywords: Compton effect, albedo, gamma quantum, irradia-
tion, rock, operational control.
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BHU3HAYEHHS BIUVITMBY KOHCTPYKTHUBHUX I EJIEKTPOMATHITHHUX ITAPAMETPIB HA AKTHBHI BTPATH
EJIEKTPOIBUIYHA 3 IIOCTIMHUMU MATHITAMM JIJI1 BE3NLJIOTHUX JIITAJIBHUX ATIAPATIB (c. 6-15)

M. A. KoBaseHko, B. B. Yymak, B. B. I'peGenikos, JI. I. Ma3sypeHko, 1. B. Tkauyk, O. O. Ba3apos, €. O. Tiro

OG’e€KTOM JOCII/PKEHHS € MaIorabapUTHUN BUCOKOUIBU/IKICHHI JABUTYH {3 OCTINHUMM MarHiTamy, 10 BUKOPHUCTOBYEThCS Y IPUBOJ Ge3-
MiJIOTHUX JIITAJIBHUX aIlaparis.

B pamKax /JaHOTO AOCII/HKEHHS PO3POOGIEHO YHCEIBbHY iMiTallifiHy IT0JIbOBY MaTeMaTHYHY MOJEb BHCOKOIIBH/IKICHOTO JIBUTYHA i3 ITO-
CTIiHMM MarHiTaMH, peajli30BaHy METOZIOM CKiHUeHHMX eJIeMeHTiB. Ile /103B0/I/I0 OTPUMATH PO3IIO/i/I €JIEKTPOMArHiTHOTO TI0JIs Ta 3yCHJIb,
TIPOBECTH OLIHKY CyMapHMX BTPAT y BCiX €JIEKTPOIIPOBIHMX Ta MarHiTOIIPOBIHUX CEPEAOBUILAX B OKPEMUX KOHCTPYKTMBHUX €JIEMEHTAX JI0-
CJTiZPKyBAaHOTO JIBUTYHA i3 ITOCTiHMUMY MarHiTaMu. Ha BifiMiHy Biff icHyrouMX, po3po6JieHa Mo/iesTb J03BOJIsSIE OTPUMATH ITOBHi BTpaTy B po3pa-
XyHKOBIif 06J1acTi, B OCTIfHUX MarHiTax, KOHCTPYKTUBHHUX €JIEKTPOIIPOBI/THUX eJIeMEeHTaX, OOMOTIIi SIKOPSI Ta B MAarHITHOMY OCep/ii 3 BTpaTaMu
Ha ricTepesnc, BUXPOBUMMU CTPyMaMU Ta I0AATKOBUMU BTpAaTaMU, CIPUIMHEHUMU BUIMMY TapMOHiKaMHU.

B pioctipxeHH] BUPIIIYeThCs aKTyaIbHe HAyKOBO-TTPaKTUYHE 3aB/JaHHs, T0B’13aHe i3 MiZiBUIIIEHHAM eHeproeeKTUBHOCTI BUCOKOUIBU/IKIC-
HOTO ABUTYHA i3 OCTIHHUMU MarHiTamH, 0 BUKOPUCTOBYIOTHCS JIsl €JIEKTPOTPAHCIIOPTHHUX CHCTEM Ta Ge3IMIOTHUX JITATbHUX anaparis. 3a-
TIPOITOHOBAHO BUKOPUCTAHHS CIIPOIIEHOI, OL/IBII TeXHOIOTIYHOI IPSMOKYTHOI (hOPMU ITOCTIHHUX MarHiTiB. BUKOPHCTAHHS ITOCTIHHUX MarHiTiB
Takol KoHGiryparii 103BoJIsie BMEHIINTH CyMapHi BTpaTy B ABUTYHi Ha 23...41% B 3aJIXKHOCTI BiJ| THITy )KUBJICHHS — CUHYCOIaJIbHOTO YU ITPU
JKUBJIEHHI Bifi iHBepTopa 3 IIIIM.

BuxopucTaHHS GLIBII TEXHOIOTTYHOI (hOPMH MOCTIHHUX MarHiTiB MPU3BOAUTH IO 3MEHIIIEHHS €JIEKTPOMAarHiTHOTO MOMEHTY JIBUT'YHA Opi-
€HTOBHO Ha 18...30%, 1110 TIOSICHIOEThCST 3MEHIIIEHHSIM 00’ €My aKTHBHHUX MaTepiasiB Ta 36iIbIIeHHAM BEeJTMIMHN €KBiBaJICHTHOTO ITOBITPSTHOTO
TIpoMiXKKy. OZJHOYaCHO, BUKOPUCTAHHS MO/M(iKoBaHOI (popMU IOCTIHHNX MarHiTiB 103BOJIsIE 3SMEHIIINUTH ITy/IbCAIlil eJIEeKTPOMAarHiTHOr0 MOMEH-
Ty Ha 12%.

Kurro4goBi cj1oBa: BUCOKOIIBU/IKICHUI IBUTYH, BTPATU B MarHiTHOMY OCepzi, ABUT'YH i3 MOCTIHHUMU MarHiTaMH.
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PO3IIMPEHHSA ®YHKI[IOHAJIBHUX MOXKJIMBOCTEM EJIEKTPOMATHITHOI'O IIEPETBOPIOBAYA 3
IIPOCTOPOBO-IIEPIOAUYHOIO CTPYKTYPOXO MATHITHOTO ITOJIA (c. 16-23)

Shaiban Tamer, B. M. TopkyHoB, A. A. TuieHko, C. I. JIbBoB, B. O. BeBeHKO

O6’€KTOM JIOCTi/PKEHB € TIPOLieC B3aEMO/Ii1 HEOAHOPIHOTO eIeKTPOMArHiTHOTO 101 IEpBUHHOTO IIepeTBOPIOBaYa 3 METAJIEBUM IWTi HAPHUY-
HUM BUPOOOM /IS OTPUMaHHs 6araTorapameTpoBoi iHdopmariii.

B po6oTi po3B’si3aHO HAYKOBO-TEXHIYHY IPOGJIeMy pO3IIMpPEHHS (DYHKI[IOHATBHUX MOXJIMBOCTEH €IeKTPOMArHiTHOTO ITepeTBOpIoBaYa 3a
PaxyHOK 361/IbIIeHHs] KOHTPOJILOBAaHUX IapaMeTpiB BUPOOy Ha OfHIi yacToTi 30y KeHHSs OLHUM i TUM JKe IIePeTBOPIOBaYEM.

MeToz, 3aCHOBAaHO Ha BU/IIEHHI aMILTTY/iM Ta a3y MPOCTOPOBUX TaPMOHIK HEOJHOPIJHOIO 30HyBaJIbHOrO moss. [lepeBara Takux repe-
TBOPIOBAYIB ITOJISATa€ B TOMY, IO TIPH POOOTi Ha OfHIM (ikcoBaHill YacToTi 36y/PKeHHS BOHH /I03BOJIIOTh 3/iHICHIOBATH GararorapamMeTpoBHit
KOHTPOJIb METaJIeBUX BUPOGiB.

ITpakTUYHE 3HAUSHHS] OTPUMAHUX Pe3y/IbTaTiB JIs1 IPUIIafo0y/iBHOI rastysi nossrae B po3po6Lyi Ta BUTOTOB/ICHH] IIEPBUHHUX II€PeTBOPIOBA-
4iB 3 IIPOCTOPOBO-TIEPIOAMUHOIO CTPYKTYPOIO 30yKYIOUOr0 MarHiTHOTO 1oJisl. e a0 MoXUIUBICTh 6€3KOHTAKTHO KOHTPOJIIOBATH €JIeKTPUYHI,
MAarHiTHI Ta TeOMeTPHYHI MapaMeTpy NWIHAPUYHNIX BUPO6iB Pi3HOr0 COPTAMEHTY | HOMEHKJIATYPH.

JI71s1 TIepeTBOpIOBayYa, 110 Ma€ /IBa ITOJIIOCH 3i CTPYyMaMU IIPOTHJIEXKHHX HAIIPSMKIB, Tpu ¥ = 36° Ta d/a = 0,5 BIUIUB 5-1 TPOCTOPOBOI rapMo-
HIKM Ha BUJiJIeHI 1-y Ta 3-10 JIOPIBHIOE HYJIIO, & BIUIMB 7-1 Ha 1-y Ta 3-10 CTaHOBUTb BiANOBiAHO 0,36% i 2,7%. BIUIMB 7-1 rapMOHIKU Ha 3-10 MOXKHA
3MEHIIUTH 10 1%, k1o npuiinatu d/a = 0,4.

P03po61eHO arOpUTM KOHTPOJTIO TPHOX MTapaMeTpiB IFUIIHAPIIHOTO BUPOOY, IO I'PYHTYEThCS HA HOPMOBAaHUX aMIUTITyAax 1-i Ta 3- rapMOHIK
i dazi 1-1 rapMOHIKH, PO3IIMPIOIOYN (PYHKITIOHAIBHI MOXJIMBOCTI METOAY. BCTAHOBJICHO, 1110 BIUIMB BUIIUX IIPOCTOPOBUX FAPMOHIK Ha PE3y/IbTaTH
BUMipPIOBaHb € HE3HAYHUM i CyMapHa MOX1OKa He IiepeBulye 1,5% 6e3 BUILIX FapMOHIK, Ha Bi/[MiHy BiJi 0/IHOYaCTOTHUX METOAIIB 3 IIOXUOKOIO > 5%.

Kirrouosi cy10Ba: HepyiiHiBHIIT KOHTPOJIb, IIPOCTOPOBA FAPMOHiKa, MarHiTHa IPOHUKHICTb, €/IeKTPOIPOBIHICTb, aMILTITY/a, (ha3a, Yy T/IUBICTb.
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PO3POBJIEHHA MATEMATHUYHHUX MOZEJIEN TEIZIOOBMIHY B CYYACHUX IIPUCTPOSX EJIEKTPOHHOI
TEXHIKHU 3 TEINIOAKTUBHHUMHU 30HAMU KAHOHIYHOI ®OPMH (c. 24-33)

B. L. TaBpun, C. L. ArpmuH, M. M. Cemepak, M. M. Kiinm’iok, ®. M. ToH4ap

OG6’€KTOM JIOCITiZPKEHHS € ITPOLIECH TEIIO0OMIHY /711 TETIJIOAKTUBHUX i TEPMOUYTIMBUX OKPEMUX BY3JIiB Ta €JIEMEHTIB e/IeKTPOHHUX MPH-
CTPOIB, SIKi MiZ/IaI0THCS TEIUIOBUM HABAHTAXKEHHSIM B 00/IACTSIX KAHOHIYHOI (hopMu. BHACII{/IOK TEIIIOBOr0 HaBAHTAKEHHST BUHUKAIOTh 3HAUHI




TeMIIepaTypHi IrpafieHTy. [IyIs Mi[BUIEHHST TOYHOCTI IIPOEKTYBAHHSI eJIeKTPOHHUX IIPUCTPOIB Ta iX e(heKTUBHOI po60TH po3pobiieHo JIiHilHI Ta
HeJTiHilHI MaTeMaTHyYHi Moziesi /1A aHaTi3y iX TeMIlepaTypHUX PeXKUMiB.

Ha ocHOBi cpopMy/IbOBaHUX JiHIHHUX Ta HEJHIHHUX 0CeCUMETPUYHUX KPalloBUX 3aJjay TeIJIONPOBiAHOCTI BU3HAUEHO IX aHAIITUYH] Ta
AQHATITUYHO-YMCJIOBI PO3B’SI3KU. I3 BUKOPHUCTAHHSM IIMX PO3B’sI3KiB BCTAHOBJIEHO PO3TIO/i/I TEMITEPATypH 3a IIPOCTOPOBUMH PaZliaIbHOIO Ta
aKciaJIbHOI0 KOOpJMHATAMU LIS 3a[JaHUX TeOMETPUYHHX Ta TeII0(hi3nIHUX MapaMeTpiB (BUOpaHo rpadir, IKUil Mae 3[aTHICTh OIIMHATH
3HAYHY KiJIBKIiCTh TerIa i floro koedilieHT TerionpoBigHocTi craHoBUTH 372 Br/(M Tpay)).

Jlnsi epeKTHBHOTO ONUCY KaHOHIYHMX 06J1acTell HarpiBaHHs BUKOPMCTAHO TeOPilo y3araJbHeHUX (QyHKIiH. 3arpoBapkeHo crioci6 siHe-
apu3ariii HeTiHIHNX MaTeMaTUIHUX Mojieieil. Y pe3y/bTaTi oTpuMaHo JiHiiHI AudepeH iiaapHi piBHAHHS APYToro MopsjiKy 3 YaCTKOBUMH
MOXiJHUMH i CUHTY/ISIPHOIO IIPABOX0 YACTHUHOIO.

OTpuMaHi YMCJIOBI pe3yabTaTH BiloGpaXKAIOTh PO3IIOALI TeMIIepaTypy B CepeJJOBUII 3a PajliaJIbHOIO Ta aKCiaJIbHOIO KOOPAUHATAMU
JUISL 33/laHUX T€OMETPUYHUX Ta Ter1odisuuHux napaMmerpis. Kiabkicts po36urTiB inTepBasy (0; r*) BUOpaHO piBHOMO 9, 110 JJaJI0 3MOTy
OTPUMATU YMCJIOBI 3HAYEHHsI TeMIIePaTypy 3 TOUHICTIO 10°°. OTpUMaHi YKMCIOBI 3HAYEHHsI TeMIIepaTypH [Jisi BAGPAHUX MaTepialiB 3a
JIiHIITHOT TeMIIepaTypHOI 3aIe)KHOCTI KoedillieHTa TeIUIONpPOBiZHOCTI BiZIpi3HAIOTHCS Bifi pe3ysIbTaTiB, OTPUMAHMX /IS HIOTO CTAJIOTO
3HaYeHHs, Ha 5%. Po3po6iieHi MaTeMaTH4Hi Mo/esli TeII006MiHy [aloTh 3MOTY aHasi3yBaTH IIPOCTOPOBI i30TPOIHI cepefioBuUILa 1100
X TepMOCTiHKOCTI.

Korro4oBi cyioBa: TeMIiepaTypHe 10JI€e, TeIJIONPOBiAHICTE MaTepiaty, TEpMOCTIMKICTh KOHCTPYKIIiH, TEpMOUIYTIMBUI MaTepias, KaHOHIU-
Ha 0071aCTb.

DOI: 10.15587/1729-4061.2025.346298

OIITUMI3AIIA BATATOBIZIEMMBHOTI'O YACOIIPOJIITHOTO MAC-CITEKTPOMETPA 3
TPAHCAKCIAJIBHUMMU A3EPKAJIAMM, 11O 3ABE3ITEYYE€ ITPOCTOPOBE TA EHEPTETUYHE
YACOIIPOJIITHE ®OKYCYBAHHA (c. 34-42)

Tilektes Shugayeva, Igor Spivak-Lavrov, Orda Baisanov, Amangul Amantayeva

OG6’eKTOM JIOCJIiZPKEHHS € 6araToBiJOMBHUI yaconpoxiTHUN Mac-criektpoMeTp (UIIMC) Ha OCHOBi TpaHCaKCiaJbHUX eJIeKTPOCTa-
TUYHUX J[3epKaJl, sIKi 3a6e3I1euyIoTh IPOCTOPOBE Ta €HEePreTUYHe YacolposiTHe (OKyCyBaHHS iOHHOrO Myyka. AHAJII3 HasIBHUX pillleHb
TIoKa3ye, 1110 TPOCTOPOBO-EHEPreTUYHE YacoIposliTHe GokycyBaHHs y KoMMakTHUX YIIMC focAaraeTbcs 3a paxyHOK BUKOPHUCTaHHS J10-
JIATKOBUX (DOKYCYBaJIbHUX €JIEMEHTIB, 10 YCKJIAHIOE KOHCTPYKIif0, 00MeXye PO3ZiabHY 3[aTHICTb i 3HMKY€E Uy TINBICTb.

¥V po6ori mokasaHo, 1110 TPHEJIEKTPO/HI TpaHCaKCiaIbHi /[3epKasa 3a6e311eYy0Th OJHOYaCHE IIPOCTOPOBE Ta EeHEPreTHYHE YacOIIPOJIiTHE
(oxycyBaHHs ioHIB 6e3 3acTOCYyBaHHS JOATKOBUX (DOKYCYBaTbHUX e/leMeHTiB. Mo/ie/IloBaHHs AMHAMIKH i0HHOTO ITy4yKa MeTooM MoH-
Te-KapJsio a0 3Mory BU3HAYUTH TPAEKTOpil Ta yac MpoJIbOTY i0HIB 3a pi3HUX MOYATKOBUX YMOB. BCTaHOBJIEHO, 1110 /iBa GIM3BKI PEXKUMU
BEPTUKAIBHOTO (DOKYyCYBaHHS 3a0€3IeUyI0OTh YacOIpoliTHe (DOKYCyBaHHS i0HIB i3 BITHOCHUM €HepreTUYHNM PO3KHZOM MacoBa po3/ias-
Ha 37aTHicTs 10000 Ha MiBBUCOTI IiKa MiATBEPAKYE BUCOKY €(DeKTHBHICTh 3aIIPOIIOHOBAHOI cXeMH. IIpOCTOPOBi pO3Noziiy i0HHOTO ITy4YKa
JIEMOHCTPYIOTb CTilike (hOKyCyBaHHA B IIJIOIIMHI ZieTeKTOpa Iijl yac MO/IeIF0BaHHsS YaCTUHOK IoHaz 1000.

OTpuMaHi pe3yIbTaTy MOSICHIOIOTHCSI 0COOJNBOCTIMU TPaHCAaKCiaJbHOI reoMeTpii, sika 3abe3Iedye TpUBHUMipHEe IIPOCTOPOBE Ta eHep-
reTUYHe YacoIposiTHe (OKyCcyBaHHA. IIpakTHMYHA 3HAYYLIiCTP POOOTH IIOJSATA€ B MOXKJIMBOCTI 3aCTOCYBaHHS TAKHX 0araToOBiOMBHUX
Mac-aHaJi3aTopiB y JJab0paTOPHUX i KOCMIYHUX AOCIIi/KEHHSX, Zie HeOoOXi/JHe TT0eJHAHHS BIUCOKOI PO3/iIbHOI 3JaTHOCT] Ta KOMITAKTHOCTI
TpUIazy.

KirouoBi cioBa: 6araToBiOMBHI 4acOMpPOIiTHI Mac-CIIEKTPOMETPH, TpaHCAKCiabHe eJIeKTPOCTATUUHE [3epKaJIo, aHATITUYIHI BUpa3u
JUIS TIOTEHIIiay.
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VIOCKOHAJIEHHSA METOZIY BUSHAYEHHSA ITPOCTOPOBUX ITAPAMETPIB MATEMATHUYHOI MO/IEJIT
PO3IOALIEHOT ABTOMATHU30BAHOI IHOOPMAIIITHO-BUMIPIOBAJIBHOI CUCTEMHY OIIEPATUBHOTO
KOHTPOJIIO AKOCTI 3AJII30PYIHOI CUPOBHHU (c. 43-53)

A. A. Azapsn, /1. B. IlIsents, A. M. I'puriesko, A. A. Tpauyk, O. B. Yepkacos, O. B. IIIBuakuii

OG6’eKTOM JOCJIi/DKEHHSI € IIPOLleCH OINpPOMiHEHHs 3ai30pyAHOI CUPOBUHM JKEpPeJIOM HHU3bKOEHEPreTUYHMX raMMa-KBaHTIB,
peecTparnii po3cifHOro B pesyJbTaTi KOMIITOH-e(eKTy BUIIPOMiHIOBaHHS, a TAKOX IapaMeTpu reoMeTpii ompomMiHeHHs. B po6oTi s0-
caifikyBasach npo6seMa MiJBULIEHHS TOYHOCTI iCHYIOUMX s/epHO-(i3sMYHUX METO/[iB KOHTPOJIIO SKOCTi 3asi30py/HOI CHPOBUHHU,
110 /{03BOJIAIOTH OTIEPAaTHMBHO BU3HAYaTH PEYOBUHHUN CKJIAZ TMofpi6HeHoi ripcbkoi macu. CyTh Oflep)KaHUX pe3y/lbTaTiB IIOJIATae B
TOMY, L0 IIPU BUKOPHUCTAHHI LIEHTPaJbHO-3MillleHOI reoMeTpii OIpOMiHeHHS MiABUINYETHCS UYTIUBICTH peecTpallii iHTerpajbHOTro
II0TOKY 3BOPOTHOI'O PO3CiIOBaHHS IOPIiBHSHO 3 GiYHOIO Ta IIEHTPAJbHOI0 I'eOMETPisIMU ONpOMiHeHHs. lle MOsSCHIOEThCS IMOKpalleH-
HSIM YMOB BUAMMOCTI ZeTekTopa Ta (OpPMYBaHHSM KyTa pPO3CiI0OBaHHs, GIM3BKOrO [0 ONTHMAaJbHOrO. Po3poGieHa MaTeMaTH4YHA
MO/IeJIb JI03BOJIMJIa BUAIIUTH OCHOBHI r€OMETPUYHI IMapaMeTpu CHUCTEMH OIE€PATUBHOTO KOHTPOJIIO SIKOCTi 3aJ1i30pyZiHOI CUPOBUHU.
OrpumaHo QGopMysy, sika 3B>sI3ye OCHOBHI ITapaMeTpU CHUCTEMHU OIePaTMBHOIO KOHTPOJIIO BMICTy 3ajliza B pyAi 3 BUKOPUCTaHHSIM
LIeHTPaJbHO-3MillleHOI reomeTpii onpoMiHeHHsA. [lOCHifPKeHHs IMPOAEMOHCTPYBald 3MiHM YyTJIMBOCTI peecTpanii iHTerpajJbHOIO
IIOTOKY 3BOPOTHOT'O PO3CIIOBaHHsS IIPM 3MiHi BEepPTUKAaJIbHOTO pPO3TallyBaHHsA JDKepesa TraMMa-KBaHTIB. OTpuMaHi pesyJabTaTd Jie-



MOHCTPYIOTh MaKCHUMyM YYTJIMBOCTI 3i 3HaYeHHsM 6.08-107 mpu MiHiMyMi BifcTaHi JpKepesa BUIIPOMIHIOBAHHS Bifi MOHOKPUCTAIY
i Bigcrani 110 MM Bif IOBepxHi, 110 ONpPOMiHIOETbCs. 3HAaUeHHsl KoedinieHTa Kopesslii MK MoAeJIbHUMHU Ta eKCIepHMeHTaJIbHU-
MU JaHUMHU CTaHOBUTH 0,981. IIpakTUyHe BUKOPUCTAHHS OTPUMAaHMX pe3y/bTaTiB IOJATrA€ y MiJBUIEHHI TOYHOCTI METOAIB oIe-
PaTHUBHOTO KOHTPOJIIO BMICTy KOPHCHOTO KOMIIOHEHTa B 3a/i30BMICHUX py/aXx y BUPOOHHYMX yMOBax Ha MiJIPHUEMCTBAX YOPHOI
MeTalyprii.

KirrouoBi cioBa: KOMITOH-e(heKT, aIbOe/i0, FaMMa-KBaHT, OIIPOMiHEHHS, 'ipchKa I10poyia, OTlePaTUBHUI KOHTPOJIb.
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