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This paper reports the analysis of the methods for estimating
the technical condition of the subgrade underneath a constructed
railroad track or road during its operation. The study results have
proven that the issue related to monitoring and controlling high-
quality compaction of a heterogeneous subgrade remains relevant
and requires the construction of reliable experimental methods for
assessing the subgrade degree of compaction.

A procedure for determining the compaction of subgrade in the lab-
oratory has been devised, based on inertial microcomputer technologies,
which makes it possible to assess the degree of compaction of subgrade
soils depending on the propagation rate of an impact’s elastic waves.

An experimental study has been performed into the propagation
rate of elastic waves across a homogeneous subgrade made of coarse-
grained sand and a heterogeneous subgrade made of coarse sand with
a layer of clay in the middle of the prism. The study results estab-
lished that the propagation rate of an elastic wave in a heterogeneous
subgrade accepts a lower value than the rate of wave propagation in
a homogeneous subgrade.

Through the dynamic interpretation, by using a discriminant
statistical analysis, the characteristic features have been defined in
the distribution of accelerations in the body of the homogeneous and
heterogeneous subgrade, depending on the degree of compaction,
which would make it possible to monitor the state of the subgrade

during operation. As the degree of the subgrade soil compaction af-
fects the technical condition of roads.

Keywords: subgrade, impact’s elastic wave, inertial study, wave

propagation rate, density.
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This paper reports studying the reduction of traffic noise by
rounded noise protection screens with finite sound insulation, that
is, those that can pass sound.

Almost all models of acoustic screens, which are examined by
analytical methods, are either direct or such that disregard the pas-
sage of sound through the screen, that is, it is assumed that the screen
sound insulation is non-finite. This approach made it possible to solve
the problem for a simplified model analytically but made it impossible
to analyze the required sound insulation of noise protection screens.

In the current paper, the problem of investigating an acoustic field
around the screen whose sound insulation is finite has been stated,
that is, it was taken into consideration that a sound wave propagates
through the body of the screen. In addition, a given problem considers
a rounded screen, rather than vertical, which is also used in different
countries.

Such a problem was solved by the method of partial domains.
This method has made it possible to strictly analytically build a solu-
tion to the problem by simplifying it to solving an infinite system of
algebraic equations, which was solved by the method of reduction.

The screen model was set by the values of the density and speed
of sound in the screen material. This approach has made it possible
to change the acoustic impedance of the screen material and thereby
change the sound insulation of the screen. That has made it possible
to quantify the effect of screen sound insulation on its effectiveness.
It has been shown that the efficiency of noise protection screens with
finite sound insulation is approaching the efficiency of acoustically
rigid screens, provided that the screen’s natural sound insulation is
13-15 dB greater than the estimated efficiency of the rigid screen.

The study results could make it possible to more accurately as-
sess the effectiveness of noise protection screens. Determining the
screen acoustic efficiency would make it possible to set requirements
for its sound insulation characteristics. That could make it possible
to select the designs of noise protection screens with minimal physi-
cal parameters, such as thickness, weight, etc.

Keywords: rounded noise protection screen, partial domain
method, finite sound insulation, noise reduction.
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This paper has analyzed the equation of motion in terms of stresses
(Navier), as well as its two special cases for an incompressible viscous
current. One is the Stokes (Navier-Stokes) equation, and the other
was derived with fewer restrictions. It has been shown that the La-
place equation of linear velocity can be represented as a function of
two variables — the linear and angular speed of particle rotation.

To describe the particle acceleration, all motion equations em-
ployed a complete derivative from speed in the Gromeka-Lamb form,
which depends on the same variables.

Taking into consideration the joint influence of linear and angular
velocity allows solving a task of the analytical description of a tur-
bulent current within the average model. A given method of analysis
applies the provision of general physics that examines the translational
and rotational motion. The third type of mechanical movement, oscil-
latory (pulsation), was not considered in the current work.

A property related to the Stokes equation decomposition has
been found; a block diagram composed of equations and condi-
tions has been built. It is shown that all equations for viscous
liquid have their own analog in a simpler model of non-viscous
fluid. That makes it easier to find solutions to the equations for
the viscous flow.

The Stokes and Navier equations were used to solve two one-
dimensional problems, which found the distribution of speed along the
normal to the surface at the flow on a horizontal plate and in a circular
pipe. Both solution methods produce the same result. No solution for
the distribution of speed along the normal to the surface in a laminar
sublayer could be found. A relevant task related to the mathematical
part is to solve the problem of closing the equations considered.

A comparison of the theoretical and empirical equations has been
performed, which has made it possible to justify the assumption that
a rarefied gas is the Stokes liquid.

Keywords: average turbulence model, viscous friction, Stokes
equation, Navier equation.
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The study of methods for obtaining base layers of cadmium
telluride for the creation of efficient solar cells on a flexible sub-
strate, intended for backup power supply of security systems and
facility control. Considering that the polyamide film is stable
up to a temperature of 450 °C, the formation of the base layers
of solar cells based on cadmium telluride on flexible polyamide
substrates was carried out by the method of DC magnetron sput-
tering. Using the chosen method, experimental samples of micro-
modules on a flexible substrate with series-connected solar cells
based on CdS/CdTe/Cu/Au were obtained. To understand the
effect of the failure of one or more solar cells on the efficiency of
the entire micromodule during operation, an analysis of the initial
parameters and light diode characteristics of individual solar cells
of micromodules was carried out. The design of the micromodules,
in which the solar cells were connected in series, made it possible
to separately measure their output parameters. It was found that
the creation of a Cu/Au rear tunnel contact made it possible to
obtain high values of the output parameters for individual solar
cells, but the micromodule contains a limitation by a shunted
solar cell. However, the greatest role in reducing the efficiency
of the entire micromodule is played by ineffective absorption of
radiation when passing through the polyamide film, which led to
a decrease in the efficiency of the entire micromodule, in which
there is a shunted element, to 3.9 %. The maximum efficiency of
the obtained samples of micromodules was 5.3 %.

Keywords: film photocell, flexible substrate, micromodule, solar
cell, cadmium telluride, current-voltage characteristic.
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This paper proposes a method of modeling the dynamic proper-
ties of multi-valley semiconductors. The model is applied to the
relevant materials GaN, AIN, and InN, which are now known by
the general name of III-nitrides. The method is distinguished by
economical use of computational resources without significant loss
of accuracy and the possibility of application for both dynamic time-
dependent tasks and the fields variable in space.

The proposed approach is based on solving a system of differential
equations, which are known as relaxation ones, and derived from the
Boltzmann kinetic equation in the approximation of relaxation time
by the function of distribution over k-space. Unlike the conventional
system of equations for the concentration of carriers, their pulse and
energy, we have used, instead of the energy relaxation equation, an
equation of electronic temperature as a measure of the energy of the
chaotic motion only. Relaxation times are defined not as integral val-
ues from the static characteristics of the material but the averaging
of quantum-mechanic speeds for certain types of scattering is used.
Averaging was carried out according to the Maxwellian distribution
function in the approximation of electronic temperature, as a result of
which various mechanisms of dispersion of carriers are taken into con-
sideration through specific relaxation times. The system of equations
includes equations in partial derivatives from time and coordinates,
which makes it possible to investigate the pulse properties of the ex-
amined materials. In particular, the dynamic effect of the “overshoot”
in drift velocity and a spatial “ballistic transport” of carriers.

The use of Fourier transforms of pulse dependence of the drift
carrier velocity to calculate maximum conductivity frequencies is
considered. It has been shown that the limit frequencies are hun-



dreds of gigahertz and, for aluminum nitride, exceed a thousand

gigahertz.

Keywords: III-nitrides; dispersion mechanisms; relaxation; bal-

listic transport; dynamic characteristics; limit frequency.
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SEMJISAHOTIO ITOJIOTHA 3A HIBU/IKICTIO IOHNIMPEHHA ITPYKHUX XBUJIb (c. 6-15)

B. B. KoBasbuyk, I. B. Kpaseup, O. C. HaGouenko, A. M. Ouuenxo, O. B. Mexopenxo, A. 4. Ilennak, O. B. Ilerpenko,
H. O. Tem6apa

[TpoanasizoBaHO METO/N OLIHKK TEXHIYHOTO CTAHY 3eMJISTHOTO MOJOTHA 3aJi3HIYHOI KOJIii Ta aBTOMOOIIBHUX JOPIT y mpolieci Horo ekc-
ITyarattii. ¥ pe3ysbraTi Iboro 0BeeHO, IO MTUTAHHSI MOHITOPHUHTY Ta KOHTPOJIIO SIKiCHOTO YIIITbHEHHS HEOJHOPIAHOTO 3¢ MJITHOTO OTOTHA
€ aKTyaJIbHIM i TOTPeOYE PO3POOKA IOCTOBIPHUX EKCIIEPUMEHTAIbHIX METO/IB OIIHKU CTYIIEHS! YILIbHEHHSI TPYHTIB 36 MJISTHOTO MOJIOTHA.

P03p06JieHO MeTOANKY 1ab0PATOPHOTO BUBHAYCHHS YIIBHEHHST 3EMJISTHOTO MOJIOTHA HA OCHOBI iHEPIIHIUX MIKPOKOMIT IOTEPHUX TEXHO-
JIOTH, 1O I03BOJISIE TIPOBONTH OI[IHKY CTYTIE€HSI YIIIJIbHEHHS IPYHTIB 3¢ MJISTHOTO TT0JIOTHA Y 3AJI€KHOCTI BiJ[ IBU/IKOCTI TOTITMPEHHST TPY/KHUX
XBHJIb y/Iapy.

[TpoBeseHO excIIepUMeHTaIbHI IOCIIIPKEHHS IIBU/IKOCTI ITOIIMPEHHS IPY’KHUX XBUJIb B OJIHOPI/THOMY 3€MJISTHOMY IT0JIOTHI i3 KpYITHO3€ep-
HUCTOTO IICKY Ta HEOJHOPITHOMY 3eMJITHOMY I10JIOTHI i3 KPYITHO3EPHUCTOTO IICKY i3 MIapOM IJIMHU 110 cepe/luHi IPU3MuU. Y pe3yJsTati uoro
BCTAHOBJIEHO, 1[0 NIBU/IKICTh PO3MOBCIO/IZKEHHST IPY/KHOI XBIJI Y HEOHOPITHOMY 3€MJITHOMY TIOJIOTHI Ma€ HI)KYE 3HAYEHHS, AHIJK IBUIKICTh
PO3TIOBCIO/KEHHS XBUJII B OJTHOPI/THOMY 3eMJISTHOMY MOJIOTHI.

[Tpu auHamivyHiil iHTeprpeTaltii, i3 BUKOPUCTAHHSAM AUCKPUMIHAHTHOTO CTaTUCTUYHOTO aHaJi3y, BCTAHOBJIEHO XapaKTepHi 0cOOJUBOCTI
PO3MOJIiLY IPUCKOPEHD Y TiJli HACUILY OJHOPIHOIO Ta HEOJHOPIJIHOTO 3eMJISTHOIO 1I0JIOTHA B 3aJI€KHOCTI Biji CTYIEH: IX YIIIJIBHEHHs, 1[0
JIO3BOJIMTH MTPOBOMTH MOHITOPUHT CTaHy 3€MJISTHOTO TOJOTHA y nporieci ekcrryatarii. OCKITbKY Bifl CTYNEHs YIIITbHEHHS TPYHTY 6e3mo-
cepeinbo 3ayeskath AedopMalliiiii XapakTepIUCTUKH 3eMJISTHOTO TIOJIOTHA Ta TEXHIYHOTO CTAHy JOPIT BIIIJIOMY.

KmouoBi ciioBa: 3emiisiie TOJ0THO, IPY’KHA XBUJIST APy, IHEPIITHI JOCIiIPKEHH S, TBUKICTD MOITUPEHHS XBUJI, IiITBHICTD.
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BUABJIEHHA BIVINBY OKPYTJIMX IIYMO3AXNCHUX EKPAHIB 31 CKIHYEHHOIO 3BYKOI3OJIANIEIO HA
AKYCTHUYHE IMOJIE JIOBKOJIA JIIHIMHUX JIYKEPEJ 3BYKY (c. 16-22)

B. C. [iakosckuii, B. I1. 3aeup, C. I'. Korenko

JlocmiIkeHO 3HUZKEHHSI Iy MY TPAHCIIOPTHUX TIOTOKIB OKPYTIUMHE TITyMO3aXUCHIMU €KPaHaMH, [0 MAIOTh KiHIIEBY 3BYKOI30JIAIIi 0, TOOGTO
TaKi, 110 MOKYTb POIYCKATH KPi3b cebe 3BYK.

Maiixe BCi MOIEN aKyCTHYHUX €KPAHiB, 0 TOCTI/HKYIOTHCS aHATITUYHUMHI METOAaMu, € ab0 npsaMuMu, abo TPOXO/UKEHHS 3BYKY KpPidh
eKpaH He BPaXOBYETHCS, TOOTO BBAKAETHCS, 110 EKPAHU MAIOTh HECKIHUEHHY 3BYKOI30JIA11110. TakMil /X1 1 J03BOJISIB TIPOBOUTH aHAI THYHITH
PO3B’I30K 3a/1a4i [Is1 CHPOIIEHOI MOZIeJI, O/{HaK POOUB HEMOKIMBUM TIPOBOUTH aHaJIi3 HeoOXiZAHOT 3BYKOI30JISIT HIyMO3aXUCHIX eKPaHiB.

3p0o6JIEHO TIOCTAHOBKY 3ajiadi PO AOCIIIFKEHHS aKYCTHYHOTO MOJIs IOBKOJIA €KPaHY, 110 MAE KiHIEBY 3BYKOI30JIAIIi10, TOOTO BPAXOBAHO,
1110 3BYKOBa XBUJIsSI PO3IIOBCIO/IKYETHCSI KPi3b TisTo ekpany. Kpim Toro, B aniii 3a1aui po3riisiHyTo He BePTUKAJIBHUIN €KpPaH, a €KpaH OKPYTJIOl
opmu, 110 TaKOK 3aCTOCOBYETHCS B PI3HNX KpaiHax.

Po3B’si3aHHsT TaKOI 33j1a4i BUKOHAHO METOIOM YaCTKOBUX obsacreil. JlaHmii METO I03BOUB CTPOTO aHAITIHYHO TTOOYAYBATH PO3B’SI30K
3a/1a4i CIPOCTUBIIN 1i 10 PO3B’sI3aH s HECKIHYEHHOI cUcTeME aredpaidyHuX PiBHAHD, 1[0 OyJa PO3B’A3aHa METOAOM PeAyKILil.

Mogesb expany OyJI0 33/IaHO 3HAUEHHSIMU TYCTHHIY Ta MIBUAKOCTI 3BYKY B MaTepiasi ekpaHy. TAKHH Ti/Xi/1 T03BOJIMB 3MIHIOBATH aKyCTHY-
HUH iMITeZIance Matepiaay eKpana i TUM caMiM 3MIHIOBATH 3BYKOI30J A0 ekpaHa. Lle 103BoMIIO KiTbKiCHO BU3HAUNTH BIJIMB 3BYKOi30JIAIII
eKkpany Ha iioro eekTuBHicTb. ByJio nokasano, 1o eeKTUBHICTD IIYMO3aXMCHUX €KPaHiB 31 CKIHUEHHOIO 3BYKOI30JISIIEI0 HAOINKAETBCS 10
eeKTUBHOCTI aKyCTUYHO JKOPCTKUX €KPAHIB 32 YMOBI, 1110 BJIACHA 3BYKO130Js1lis1 ekpary Ha 13—15 1B Glibina 3a po3paxyHKOBY e(heKTHB-
HICTB JKOPCTKOT'O €KPaHy.

PesysibTaTn TaKMX JAOCHI/KEHD J03BOJIATH OLTBIN TOYHO OIIHIOBATH e€PEeKTUBHICTh NIYMO3aXMCHUX eKpaHiB. BU3HAYEHHS aKyCTHYHOI
eeKTUBHOCTI eKpaHy J03BOJIUTH BUCYBATH BUMOTH MO0 HOTO 3BYKOI30JIAIHNX XapakTepucTrk. Ile 103BoMNTD miaGHupaT KOHCTPYKIIT
IIYMO3aXMCHUX €KPaHiB 3 MiHIMAIbHUMHY (DI3MYHUMU [TapaMeTpaMy, TAKIMH SIK TOBIIIHA, Maca TOIIO.

Kio4oBi c10Ba:0KpyIImii IyMO3aXUCHUI €KPaH, METO YaCTKOBUX 00J1acTell, KiHIleBa 3BYKOI30/IS1Lis, SHIKECHHS LIy MY.
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AHAJII3 BILIMBY JIHIMHOI TA KYTOBOI IIBUAKOCTI YACTUHKU HA PIBHAHHSA PYXY PIIUHH (c. 23-30)

B. O. bynapin
AwnasizyeTbes piBHsAHHS pyXy B Hanpyrax (Has’e), a Takox jBa iioro okpeMux BUITAIKU [IJIs1 HECTHCINBOI B's13K01 Teuii. OHe 3 HUX — piB-

uaung Crokca (Has’e-Crokca), a ipyre OTPUMAHO MIPU MEHIIIH KiIbKOCTI 0OMesKeHb. BUKOHAHO MOPIBHAHHS J0AATKIB JIJIsI OIUCY B'SI3KOTO
TepTst B 060X piBHsHHsX. [Tokasano, mo pisHstHus Jlammaca Big JiHIHOT IBUAKOCTI MOYKHA MPEACTABATH K (DYHKIIO ABOX 3MIHHUX — JIi-




HIITHOT 1 KyTOBOI MIBUAKOCTI 06epTaHHsA YacTUHOK. [[JIs OIUCY MPUCKOPEHHS YACTUHKU B YCIX PIBHAHHSAX PYXy BUKOPHCTOBYBAJIacs MOBHA
noxizana Bij mBuaKkocti B popmi Ipomeka-JlemoOa, sika 3aeKUTh Bi/l THX K€ 3MIHHUX.

BpaxyBanusi CIiJIbHOrO BIUIMBY JITHIHHOT Ta KyTOBOI IIBH/KOCTI 03BOJISIE BUPIIATH MPOOJIEMY aHAITHYHOTO ONMUCY TYPOYJIEHTHOTO
Tedii B MeKax ocpeilieHHoi Mozeri. Jlanuii MeTo/1 aHari3y BUKOPUCTOBYE TOJIOKEHHST 3aTaTbHO1 (Qi3WKH, /I PO3TISAAAETHCS MOCTYMATBHUIN i
obepranbHuii pyx Tija. Tperiit BUA MexaHiqHOTO pyXy — KOJUBaIbHUIT (Iysbcallii) B poOOTi He PO3TIIAIaEThCS.

3HalieHa BracTUBICTh po3naay PiBHSHB PyXy i moOyaoBaHa GIOK-cXxeMa 3 PiBHSIHB Ta yMOB. [0Ka3aHo, 110 BCi PIBHSAHHS IS B'SI3KOT
PIIMHI MAIOTh CBOTO aHaJiora B OiJIbIN TIPOCTiil Moziesti HeB'si3koi pigmnn. Ile mosierye 3HaXo/KeH s PillleHb JJist B'SI3KOT Tedil

3a nomomoroio piBisnb CTokca i Has'e Bupitmeni 1Bi ofoBIMipHi 3a1a4i, B SIKUX 3HANIENO0 PO3MOLJ MIBUIKOCTI IO HOPMAaJIi 10 TIOBEPXHi
[pY Teuii Ha TOPUBOHTANBHIN TIIACTUHIN Ta B KPyT/iii Tpy6i. O6uaBa METOAM AAl0Th OAHAKOBUI pesyJibrar. Pilenis AJst posnopiny mBu/-
KOCTI 110 HOPMaJIi 10 IIOBEPXHI B JTaMiHAPHOMY Ii/[IIapy 3HANWTU He BAAIOCSA. AKTyaJbHUM 3aBJaHHAM MaTeMAaTUYHOI YACTUHU € BUPIIICHHS
pobJIeMy 3AMUKAHHS PO3TJISTHY TUX PiBHSHb.

BUKOHAHO TIOPIBHSIHHS TEOPETHYHIUX Ta EMITIPHYHIX PIBHSAHD, MO a0 3MOTY OOTPYHTYBATH TIPUITYIIEHHS: CTOKCOBCHKYIO PIIMHOIO €
pospijkennii ra3. Anasis pissanns Has'e nokasas, 1[0 BOHO TpU3HayeHe /st 3HAXO/ZKEHHs PO3IO/LLY HAPysKeHb IpU TypOyJIeHTHiiT Tedil.

Kio4oBi cioBa: ycepenHeHa Moesib TypOYJICHTHOCTI, B'si3ke TepTs, piBHssHHs CTOKCa, piBHsHHs Has'e.
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PO3POBKA CIIOCOBY OTPHUMAHHSA MOIYJIIO CdS/CdTe/Cu/Au HA THY UKII KA, IPU3HAYEHOTO
JJI PE3EPBHOTIO KUBJIEHHA CUCTEM IIOIEPEIKEHHA HAISBUYAMHUX CUTY AL (c. 31-36)

H. B. [leiinexo, C. A. Epemenko, I'. B. Kamumennes, I. M. KpuByaskin, M. B. MaTiomenko, O. M. Mupomnuk, A. B. IIpycekwii, O. 1.
CoumHcpkmii, B. M. Ctpinens, P. 1. IlleBuenko

TIpoBeseHO MOCHIKEHHS METOIB OTPUMAaHHsSI GAa30BUMX MIAPIB TEAYPHUILY KaAMIIO JJ/Is1 CTBOPEHHs e(DeKTUBHUX COHSYHUX €JEMEHTIB Ha
THYYKIH KT/, TPU3HAYEHHX U1 PE3EPBHOTO €JIEKTPOKUBIICHHS cHCTeM Oe3leKH Ta KOHTPOJIIO 06 €KTiB. BpaxoByioun Te, 10 TosiamiHa
niiBKa crabinbha g0 temieparypu 450 °C, ¢hhopMmyBaHHsA Ga30BUX IHAPIB COHAYHMX €JIEMEHTIB Ha OCHOBI TeJYPUAY KaAMil0 Ha THYYKUX IO-
JaMiIHUX MiKIaKax 3/iCHIOBATIOCh METOZOM MAarHeTPOHHOIO PO3IMUJIEHHS Ha NocTiliHomy ctpyMi. Ilpu Bukopucranui obpanoro METOLLY
GyJIi OTPUMaHi eKCIIEPUMEHTAbHI 3pa3Ki MIKPOMOZLYJTIB HA THYYKIH TAKIAAI 3 MOCTII0BHO 3’€IHAHUMU COHIYHUMH €JTEMEHTAMU Ha OCHOBI
CdS/CdTe/Cu/Au. [lnst po3yMiHHs BIUIMBY Ha e(peKTUBHICTh BCHOTO MiKPOMO/LYJIS BUXO/LY 3 CTPOIO OJHOTO a00 IEKIIBKOX COHSTUHUX €JIEMEH-
TiB B IIPOIIECi €KCITyaTallii MPoBeIeHO aHATi3 BUXiTHUX MAPAMETPIB i CBITJIOBUX JiOMHUX XaPAKTEPUCTUK OJAUHUYHUX COHSYHUX eJeMEHTIB
MikpomozyiiB. KoHCTpyKIlist MIKPOMO/IYJTiB, B SIKOMY COHSIYHI €JIEMEHTH 3'€/IHYBAJIUCS MTOCIIIOBHO, I03BOJISI/IA OKPEMO BUMIpIOBATH iX BH-
Xi/iHi TapameTpu. BcTaHOBIIEHO 1110 CTBOPEHHS TYHEJIBHOTO TUIIBHOTO KOHTAKTY Cu/Au I03BOJINIIO OTPUMATH BUCOKI 3HAYEHHS BUXI/THHUX I1a-
paMeTpiB TSI OKPEMUX COHSIHUX €JIEMEHTIB, ajle Y CKJIajli MiKPOMOZYJISI CIIOCTEPITAETHCST OOMEKEHHST 3aIIYHTOBAHNM COHSTIHIIM €JIEMEHTOM.
Opnak Hal6iIbITY POJIb y 3HMKEHHI KoedillieHTa KOPUCHOI /il BChOro MiKpOMOJLyJIsi Biiirpal HeepeKTHBHE MOrIMHAHHA BUIIPOMIHIOBaHHS
[IPU IPOXOJUKEHHI Uepes MoJliaMiIHy IIIiBKY, 10 IIPU3BEJIO /10 3HV)KEHHS e(heKTHBHOCTI BCbOr0 MiKPOMOLYJIs, B SKOMY HasiBHUI 3alllyHTOBA-
Huit esiemenT 710 3,9 %. MakcuManbHa e(heKTUBHICTb OTPUMAHKX 3Pa3KiB MiKPOMOJLYJIiB cTaHoBuIa 5,3 %.

KmoudoBi cioBa: T1iBKoBHiT (hOTOEIEMEHT, THyYKa Ti/IKIa/Ka, MiIKDOMO/IYJIb, COHSYHUN eJIeMEHT, TeyPU KaJMilo, BOJTBT-aMIIepHa Xa-
PaKTEepPUCTHKA.
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MOJIEJIIOBAHHS IMHAMIYHUX BJIACTUBOCTEM HI-HITPU/IIB Y CUWJIBHUX EJJEKTPHUYHUX ITOJIAX (c. 37-52)

K. B. Kynikos, B. O. Mockamok, B. O. Tumodeen

3arpoIoHOBAHO METOI MOJIETIOBAHHSI AMHAMIYHIX BJIACTUBOCTE GaraToMOMMHHIX HAIBIIPOBIIHUKIB. MOJIETb 3aCTOCOBAHA /10 AKTYATBHIX
marepiaznis GaN, AIN i InN, siki 3apa3 Biomi mij ysaraabHioo4uoo Hazsoto [IT-Hitpuam. MeToz BiAPI3HAETHCS EKOHOMHIUM BUKOPUCTAHHAM 00YHC-
JIOBAJILHUX PECyPCiB 6e3 ICTOTHIX BTPAT TOUHOCTI i MOJKJIMBICTIO 3aCTOCYBAHHS sIK [/ ANHAMIYHKX 3a/[a4 Y Yaci, Tak i SMIHHKX y TTPOCTOPI MOJIB.

3anpornoHoBaHuiil miaxin 6a3y€eThest Ha BUpIilIeHHI cuctemu AnudepeHItialbHIX PIBHIHD, SKi BiZIOMI K pesakcaniiiti i orpuMani 3 KiHe-
THYHOTO PiBHSIHHS BosbiMana B HabmmkenHi yacy pesakcarii mo GyHkiii posnomixy mo k-poctopy. Ha Bizmimy Bix Tpaguiiiinoi cncremn
PIBHSIHD JIJIsT KOHIIEHTPaIlii HOCIiB, iX IMIYJIbCY 1 €Heprii BUKOPUCTAHO 3aMiCTh PIBHSHHS peJlaKcallii eHeprii piBHAHHS Ui €JIeKTPOHHOI TeM-
1epaTypu gK Mipu eHeprii TiIbKK Xa0TUYHOro pyxy. Hacu pesiakcallii BA3HAYalOThCs He K iHTerpasibHi 3HAYeHHS i3 CTAaTUYHUX XapaKTePUCTUK
MaTepiay, a BUKOPUCTAHO yCepeHEeHHsI KBAHTOBOMEXaHIYHIX IIBUKOCTEN /71 OKPEMUX BUJIIB PO3CIIOBAHHS. YCePeAHEeHHS IIPOBOAMIIOCS 32
MAaKCBEJUTIBCHKOIO (DYHKIHEIO PO3MOALTY B HAGIMKEHHI €JIeKTPOHHOT TEMIIEPATYPH, B PE3YJIBTaTi YOTO BPAXOBYIOTHCS Pi3HI MEXaHI3MU PO3-
ciloBaHHs HOCIiB 4epe3 crierdivni yac pesakcartii. CucreMa piBHSHD BKIIOYAE PIBHSIHHS B YACTUHHIX MOXiHUX 32 YACOM i KOOPAMHATAMH,
10 JIA€ MOKJIUBICTH JOCJI/PKYBATH IMITYJILCHI BJIACTMBOCTI PO3IJITHYTUX MaTepiasiB. 3okpema, [uHamidHuil eeKT «criecky» apeiichoBoi
MIBUIKOCTI 1 TIPOCTOPOBUIA «GaicTHYHII TPAHCIIOPT»> HOCITB.

Posrasiactbest BuKopuctansst epersopets Myp’e iMImyibeHOT 3a1eKHOCTI APeiidoBOl MBUAKOCTI HOCITB 1J1s1 OGUMCITIEHHS] MAKCUMATBHIX
yactoT mposigHocTi. [lokazano, 1Mo rpanndHi 4aCTOTH CKIAAAIOTH COTHI TiTareplriB, a st HiTPU/LY aJTIOMiHII0 TEPEeBHUIIYIOTh TUCSIY Tirarepiiis.

Kmouosi cinosa: I1I-HiTpuam; MexaHisMu PO3CIiIOBaHHS; pesakcallis; GalicTUYHUI TPAHCIOPT; ANHAMIUHI XapaKTEePUCTUKH; TPAHUYHA
YacToTa.



