AnboHa [Ja0eHuyK,
Banepit Kioanoe

OTPUMAHHSA MOPYBATUX
HAMIBMNPOBIOAHUKIB METOOOM
ENEKTPOXIMIYHOIO TPABNEHHSA

MoHoepaagbis




MIHICTEPCTBO OCBITH I HAYKH YKPATHH

BepastHCbKHil Aep/RABHHIT NeaarorivHuii yHiBepeHnTer

A. @ JISJIEHYVYK, B. B. KIZIAJIOB

OTPUMAHHS MOPYBATUX HATIIBITPOBIIHHUKIB
METOJAOM EJIEKTPOXIMIYHOI'O TPABJIEHH I

Mounorpadis

2017



VLK 621.382.232+539.21 7.1; 539.23

LhK 303
B L1

PeunecmszenTy
Boiike B, B.— gaiwman
AP pisEn Hajouaasiora

i SERE Vrpaiin: )
Hpm ‘i‘_ll“\lil‘llkl!“;Ill'l!’l YR ; o ) -
II1 -l i OB — JOKIOp  TEXRIMHUIN  HAyR. npodecop  Kadeapu [

i inepeuTeny i Ay koBesRoro XA
| T o RO EPOKOCMITHOND VIIBEPCUTETY M. M.C. ;I(}M:mbxl i G s
Crupon B, B. — iwokop disko-MaTeMaTHITININ Hay K, npoecop Kadeip
(AR ARV L Lt HELANOETIOro YiIBCpeiTeTy.

" " . A A
PIAKO=-MATEMATIIIN HaYK. Jouen T 1BL|‘1} Bas
YHIBCPEHTLTY Giopecypein Ta

Apvevembcn 30 JNENHAN )
ancion padin Beposteproro ACPIAEHO0 nedazosinneed YHIGepCImenty
tnpomorat Az [ sio 30 xeimnn 2015 p)

1513 9TR-017-Td52-13-2

[l 'K b.. Kinaaos B, B. N
Jenaye AL, Kis . ) ; = o
9 L nopyeaTiy HANIRIPOBLUIKIR METO10M ENCKTPOXIMITHOT

ypagienia : monotpadiia, — Bepaaiesk : BAIY. 2017~ 111 e

PO LI TRCA fpoaesin. 0B I | tupumauuu?u
AaBs 1a AgB METOI0M GHOIHOTO
AOTLCA HAABAL BIJHL TROBICHNA
Gl BHBUEHIX T3 3C10COBMINN B
FIHBIPOBRL KR Ocobansy }iaa‘l'y pl:i:;?muwr;“:.:;}y
CACRIPOXIMIINOTG | PanICHA. Ouneaio oeHoRil L“ |;c:clrm:}m":l0 e
L., CRAL Nt ra (sl BracTHBOCT! KIEot, I.Ilt R i g P
gkl BIROPHCTOBYIOTRCH 1L 1ac CASKIPONINTYI |

Y aronn palit !
TP AT Honepxi ||n11'm||pun'|,'1lumun 1'm'1|||
L‘_I\.'h"ll‘l‘\i.\]“l!lliiE! Ipul(.ll.'llllil, 1_&“{0}?{ p(!‘!
IRGTTRCA ©IACHHKIR 1

RENTCV IS

wipeii

CHCRTTIHCITT B,
papiBlposLIITHET,

VJIK 621.382.232+539.217.1 539.23
BbK 30.3

ISBN 978-617-7452-13-2

O ALh, Jlaaenaye,
B.B. Kizasos, 2017

IMICT

BETS g .

POZJIULL TPABJIEHHA AK METOJ OBPOBKH HATHBIPORL I ... 7
L1 HIpo 1epaminnorio nomars rpas; ]
1.2, Metou TpasieHis ta ix ocobanocti

120 downe myp A
1.2.2 Tazose mpastenns
123 MTraswose mpadieni
L 2.4 Piowunni (vivisni) vemoon mpasaenns
L2410 Xiviune mpasvenns S
F.24.2. Xivviune mpasyenns nomokon HE T TN ST OR
L2430 Exexmponinmne mpasienn.........
125 3w et i N s e S
1251 Mrasoxiniune mpasienis

L2852 lonwo-xivivie mpeaeienns
KTPOXIMIMHE TPURICHITA HANTBIPOBLUIEI e
AT NPOLECY TPUBISHIR

1
£

3. Tpannukn :

6, OUHIEHIA 8K CTAIT TTOTORKI 3paiKin
T Yrsopenns nop i sopdonoria
18, Mei 5actoey Baris Meroy

POZALL 1L EHEKTPOXIMIMHE TPABJEHIE — METOL OTPHM
HOPYBATHX HATTIRHPOBUIHHKIR .
2.1 Zuransua ingopAMALIA mpo enekTposi
1.2, Chipumanis nopyBaTOl HOBEPXHI KpE!
2.2.1. Hawnonopy fi §F
MarponopueaBil SEooicerees s s s A6
HMAHHA (OPYBATOT NOBEPY
231 docrionce nus xiviunoso cxiaoy nosepni nop
2.3.2 Bucomoerenus nepioonmi wapis Geads
2.4, OrpuMaiis nOpyRaTol noBepxin aninupeniamka A-1, — 2n%
241 Bueuenns Sivivnos0 ckadoy nosepxui porots-Zise ...

1N TRURICHHN 32

sentine Crer,

POZALT L MEXKI 3ACTOCYBAHHA HOPYBATHX CHOAYE
3.1 CynepronaeHcatop s 0CHOBL HOPY BATIN HALiBpORL KR
320 ARG 1 OCHOB] NOPY BATIX COONYVE .
3.3, Perepoctpyiry pi GaN/porous-GaAs/GaA
34 lewepocipysrypn  CdS/porous-Si s pooeer i

..... = PR L1

! LITERITIIRY

i e st L

3



1T

| Bucomas e nns constuiiy giomoeieeninie

B Bevrsan-cane i VORI pUCHR SEMEPaCRPVRIIVIIL n-
At il porous-CelTe p-Cdle .78
TR B T THUTRTE TN ATl .79
A f Béveosani wanompyaRn oRcindy idine. ﬁ‘!‘

0.2 Homtonmpy ok oxcioy Ky
1.3 Mevanian vatgopemis okcuomiy Hanompyoos Ha nopveamiin nosepyii
.
SO O PHAATTHA T A0CIUGRCHHA TCTEPOCTIPYRTYP S1L'flmmus-§ﬂ#. B8
3 ; Vetnanosia mo Wemodisa cimme s nueox Si .89
872 Jocaioaicenun wapis SIC OMENaiy o akponapyveamin mmqmn i
[+
i M‘h S R T R G PR S Bt Al
173 lochinveenns rualr;ln SIC ompIaaiiy. Ha HEOROPYECINIT BOREPYN Si
; ; [
f .’ [ . ‘?3
] f’: I HOC Hrpli\HHPrH-‘IrH’J'NUHHHMJL Sit nu;n ey S§HO001 94
‘I_ ¥ fl"l SRR H'Rl'lf’iﬁ ‘ff l"f"ﬂ”"ﬂ"lﬂ i Fl{HfliHlJer’ﬁuﬂH“ "Ub(r—'\]ﬁ

‘wl'”.l 07
7 Unr!.'m LTI NICTTON T Cr s 100
CHITCOR BUKOPHCTAHHX JIKEPEI e cisianisariesneen 103

BCTYI

Hporpee v possurey  cyvacnol  HAIBIPORLIINEOBOT KIpotinn
HOR RN 4 DCBOCHIAM  HOBIX  HAMBHPORUINKORIN  MalTepia Tarmwm
MITTEPILIIMIE € OPYBATI HAMIBIPOR UL, HKD BOAOAOTL VIERAILIIA (-
SIMITHIMI BAICTHROCTAMIL Y DOPIBHANH 3 SUanoris i nanisaponi i o
MOTORPICTAIIMIL

Haiiackpasining nPEACTARIIKON ¢ nopysarnii kpemuiii. Ciase wa nosepui
EPEMHIIO  BICPUIC  CHOCTEPIANOCH  VIROPEHHS  1esand  wivkin
CHCKTpORiTaHONY Tpasaeii ¥ porumi HE (A, Yaip) [89] Y e
[PURIEII Y TROPIOBANNCE BEIHKD KUIBKICTR MIIKIN nop, o 1000 @ ikasic i, w
HAHOKPUCTANMHONG  KpeMuilo spocia aicas sissaemin JL Kenseson [12).
intenensiol goTomominecuentii takns naisok,

Buanonac nieasn wiwpinrra doromominec N OHOPY BRI KPeAi
Hosan poIpofIATHES T4 O GRY BTG it IIFEREORITIIT
AUEBIPORITHIKOBE CTPY KTY I

HIpn smini posmipy nanokpiuctanin i Hop Mi# (A 8 seas 3230 1y
CYTTCBO SMIOITECH XIMIUHL, SACKIPOHNL, onTImi Ta atcopdidin wiaeiinsoe |
peainiol oBepxHi MUHORPIHE aniuoro  wanisnporimgs. (e, s
HITHAM, AKOMY  CHLL BpoaianTl yeary, o OTPUAINEA OOPY BEOT nowcpani
HALIBAPORLIMUKLE T3 7% 9e1Hans:

Y nopismsini 3 o0 esin LA CHMETPIT S0l 3uii
mapdoaarii nmsmallmpuu\ CIpYKIYp upnm: WETB 0 TOABI HOBIY oL
BlactiBoCIel. ki ne npueyTii & ob exmnnx nanisuposiucas, 1le POBITL L
MATEPILIN  NEPCNeRTuRimMn A8 Daraisoy  3acTocy Bull B CACKIpolin.
CHEPIeTH,  Meni - Touw.  MoBnBicts  BUKOPHCIAHIA 10y Ha iy
HABIBNPOBUIIKIE B AKOCTE OCHOBI KOMIOSITHIN MATEPIUIR 460 HLIK LR 11
POCTY FETEPOCTPYKTYP JNAUHO POTLIPIOC CHERTP 010 3aCT0CY B,

Xoua HopyBaTi HaniBIPOBLTHEKI BUBMAINTLCH BKC HE TP (oA,
aocl lenyvions m HAL, AKL BUMUCHOTE  ACTIBHOLG  A0OIPUIORINIA. | o
HPODIEAE  TOUIVEY  ONTHMABHIN  MOTOIB  BUPOTORICHIS | 9001 Uk
HOPY BATHN. HAUBUPORLAHNKIR J0CT 3UILAETLeR akvainion, Bl HpoC L i
ACHICHHM, 110 BLIHOWCHII A0 I0IIN METRAIE, © AMCTL CORIPos i o
TPARICHIA,

Y HEpuIoMy oS Tinn JAHOT MOROEPAgHT POSLBLRI LU METO Tpa el
oiN oe BocTh, Jleranuny yeary  opiiiscno  aeron CUHCK TPONINIH IO
TPERICHIR | DE3N0CCPEANBO CRIBIOBIAN CACKTPOIITY U QIO TN TP e
Hasosurmes Moen Yisopenis nop. A TaKOM OmHey o reel ek 5e1ocy s
CHCKTPOXIMIMIOTG TPaRASHI




