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Hledep O. B. IHonmascoxuii nayionansnuii mexniunuii ynieepcumem imeni FOpis Konopamioxa

CYYACHHMH OIIXII 10 MEXAHI3MY EJIEMEHTAPHUX ITPOLIECIB
TJIIIOUYOI'O PO3PSITY ®YHKIIOHAJBHUX EJEMEHTIB PAJIOTEXHIYHUX
MPUCTPOIB

Y crarri poO3MNISHYTO IHHOBAIMHUHA MiAXiM 0 MEXaHi3My EJIEMEHTApHHUX IMPOILECIB TIIIOYOro po3psny,
HaNpaBJIeHWH Ha YIOCKOHAJEHHs (YHKIIOHYBaHHS NPHUCTPOIB y CHCTEMaxX paliOTEeXHIKH Ta TeJeKOMYHIKaIlii.
Po3ristHyTO psi IPOTUPIY y CydacHil TeOpii KaTOMHOI 00JIaCTi TIIIFOYOr0 PO3PSTY Ta HETOYHICTD ICHYIOUMX MPUHHITHX
JonylieHb Ta oOmexeHb.Ha ocHOBiI cTBopeHOi BepOasibHOI Mojedi MOOYAOBaHO Cy4acHy MaTeMaTHYHY MOJENb
TIiFOYOro po3psay. JlaHa Momenb omUCye peanbHYy KapTHHY €JIEMEHTapHHX IPOLECiB CTBOPEHHS OCHOBHUX
3apsIOHOCITBENIEMEHTIB PaiOTEXHIYHHUX IPUCTPOIB, 13 TEBHUMHU 0OMEKEHHSIMU.

Knwuosi cnosa: paniorexHiuHa CcHCTEMa, ENEKTPUYHHNA pO3psa, (QYHKIisS pO3MOAUTY €NeKTPOHIB Ta iOHiB,
MIiCIICYTBOPCHHA3APAT0HOCITB, KaTOIHA 00JIACTh PO3PSAY, IIUIBHICTD CTPYMY

Shefer O. V. Modern approach to the glimmer discharge elementary processes mechanism of radio-techical
devices functional elements. It was shown an innovative approach to the glimmer discharge elementary processes
mechanism aimed to improve the functioning of the devices in radio engineering and telecommunication systems.

A row of contradictions in the modern theory of glow discharge cathode area, indicate the inaccuracy of the
existing assumptions and limitations of the model in which elementary processes and their interrelations are not fully
taken into account. It is established that the glow discharge has a spatial inhomogeneity, which is caused by the
presence of a large number of discharge zones between the electrodes, ambipolar diffusion and other factors. It is
proved that in each of these zones one of several elementary processes prevails. Therefore there is a need to consistently
examine individual bit areas, and the most important elementary processes in them, and then move on to investigate the
relationship between them .It will allow constructing an incorrect mathematical model of a glow discharge.

Based on verbal model the glimmer discharge mathematical model was built. This model describes the elementary
processes real state of radio-technical devices basic charge carriers elements, with certain restrictions.

Keywords: radio system, electric discharge, function of electrons and ions distribution, charge carriers origin,
cathode discharge area, current density

Beryn TepMmin ekcrutyaTaiii palOTEXHIYHUX HPUCTPOIB HAIpPSAMY 3aJ€KHUTh Bl PEKUMY, B
SKOMY BOHHM IPAIIOI0Th Ta HaJIEXkKHOI ekcrutyaTalii. ToMy akTyanbHOIO € mpobiieMa po3yMiHHS Ta
MIPaBUJIBHOTO BUOOPY EKCILTyaTalliHOTO PEKUMY.

CydacHa Teopis TJIIIOYOTO PO3psay, 32 YMOBH BHUKJIQJO0K MOBHOI pealibHOI (PI3UUHOT KapTUHU
€JIeMEHTAapHUX TMPOLECiB, 3YyCTpidae 3HA4YHI CKJIagHOIIl. BoHM 0OOyMOBJIEHI CyImepedIMBUMHU
MiIX0JaMy  JIOCHIHMKIB 0 psAAy MNUTaHb JaHoi Teopii [1-7], BiaCyTHICTIO HamIMHUX
€KCIEPUMEHTAJIbHUX PE3YyJIbTaTIB 110 BU3SHAUYEHHIO OCHOBHOI'O MICLEYTBOPEHHS MO3UTUBHUX 10HIB,
KUTBKICHHX OIIIHOK § - MPOIIECIiB Ta BIUIMBY IIa3MHU BiJl’€MHOTO BHIIPOMIHIOBAaHHS HAa PO3IIOILTH
E(x), p(x), V(x).

[Ina3ma 3 HEBPIBHOBAXXEHOIO I10HI3AIlIEI0 PEANI3YETHCS Y BEIMKOMY pPO3MAITTI IJIa3MOBHX
MIPUCTPOIB Ta YCTAHOBOK PaJIOTEXHIKH. SBUIIA, 1110 BUHUKAIOTh Y HEBPIBHOBAXKEHIH MJ1a3Mi, MalOTh
3arajibHUM (PI3UKO-TEXHIYHUN IHTEpeC.

CyudacHuil pPO3BUTOK HAayKOBO-TEXHIYHOTO MpPOTPECY, CTAaBUTh Ie€pell HAyKOBISIM Ta
JNOCTIIHUKAaMH HOBITHIM KOMIUIEKC 3aJad 10 3a0€3NEYEHHI0 BHUIEPEHKAIOUOI0 PO3BUTKY
dbyHIaMEHTATBPHUX TEOPETUYHUX Ta EKCIIEPUMEHTAILHUX JOCHTIKEHb Y 00sacTi ma3mu. [{o Takux
3a/1a4 BIIHOCSTH MOUIYK HOBUX JDKEPEJ €HEprii, MOTYKHUX Ta €KOJIOTTYHO YUCTUX Ia30pO3PsAHUX
J1a3epiB; 3a MJIa3MOBOIO TEXHOJIOTIEID 0OPOOKY Ta CTBOPEHHIO HOBUX Matepiaiis [1].

MeTo10 HOCTKEHHS € MIJBUINCHHS aJeKBATHOCTI MOJIENI TIII0YOTO PO3PSAIY, KOTpa OMHUCYE
peanpHy KapTUHY €JEMEHTApHUX IMPOIECIB CTBOPEHHS OCHOBHUX 3apsJIOHOCITB €JIEMEHTIB
pasloTEXHIYHUX MTPUCTPOIB.

Jlia BuUpilIeHHs 11i€l 3aa4l HeoOX1AH1 AOCIIKEHH (PI3UYHUX MPOLECIB, 110 MPU3BOAITH 110
CTBOPEHHS IJIa3MOBOTO CEpEAOBUIIA 3 HOBUMH BJIACTUBOCTSIMH, IO 33J0BOJIBHSIOTH Cy4aCHUM
BUMOI'aM IIJIa3MOBOI Ta pajioTexHiku. Lle MOXkIIMBO B ra30BOMY po3psiji, A€ CTaH IUla3Mu Ta il
BJIACTUBOCTI (POPMYIOTHCSI BEIMKOIO KUIBKICTIO CKJIQIHUX SIBHIN y 3aJIEKHOCTI BiJ MPUKIAIACHOT
€JIEKTPUYHOI €HEeprii, THCKYy, pOAYy rasy, MarTepiajly eJIeKTpOAIB Ta TIeOMETpii PO3PSIAHOTIO
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nmpoMiKKy. Peaizaliist HaBeeHUX 3a/1a4 OTpeOye rIMOOKOTO BUBYCHHS TIJIa3MH, CTBOPEHHS HOBHUX
METO/IIB ii OTpUMaHHs Ta 3aC001B JIarHOCTHUKH.

HocaigkeHHsi eJleMEHTAPHUX MpoueciB nNpukKaToaHoi odugacti €auHOIO  30HOIO
BHUIIPOMIHIOBAHHS B KAaTOJHINA 00JIacTi, € Ijia3Ma BiJl’€MHOTO CBITIHHS 31 CIa0KOIO HAIPY>KEHICTIO
€JIEKTPUYHOro TMoJjs. B 1uiasmi nmpoxodsTh I1HTEHCHBHI MpollecH 10HI3alii Ta 30yaKeHHs
HEUTpaJbHUX YAaCTUHOK Tra3y IMiJ BIUIMBOM INEPBUHHUX €JIEKTPOHIB. 3HUKHEHHS 3apsJ0HOCIIB
BIIOyBa€eThCsl B Ipoliecax pexkomOiHauii, audy3ii y cyciiiHl 30HHM Ta amOinossipHol Audy3ii Ha
CTIHKaX pO3psIIHOT KaMEpH.

Pesynbratu nociimkens [8] Tai040T0 po3psay A03BOJISIOTH OOIPYHTOBAHO 3POOMTH BHCHOBOK
PO T€ 1110, MEXaHI3M €JIEMEHTAPHUX MPOIIECIB KaTOIHOT 00JIaCT1 MOBHICTIO 32a0€3MeYy€e CaMOCTIHE
ICHYBaHHSI BCbOT'O TJIIIOYOTO po3psiay. ToMy mpaBOMIpHUM € MPUITYIIEHHS, 3a IKUM Oya0Ba Teopii
TIIIOYOTO PpO3psiay 0e3 MO3UTHBHOTO CTOBIIA, MOBUHHA OYyTH OUIBII MPOCTOIO 3amadero. Aje 1ie
30BCIM HE TaK.

Uepes HemocTaTHICTD 1HGOPMAIIIT PO MEXaHI3M PYXY 3apsSI0HOCIIB Y CHIIbHO HEOJHOPITHOMY
EJEKTPUYHOMY TI0JI, BIACYTHICTh TJIMOOKUX EKCIIEPUMEHTAIBHUX OCITIHKEHb 1O BU3HAYCHHIO
TOYHOTO MICIIEYTBOPEHHS €JIEKTPOHIB Ta 10HIB, @ TAKOX CKJIATHOTO XapaKTepy B3aeMOJII 3apsIiB 13
HEUTPAJbHUMHU YaCTUHAMU Ta3y Ta OOMEXYIOUMMHU HNOBEPXHIMH, 1MOOYAOBa 3arajbHOi TEpPUTOPIT
KOPOTKOI'O TJIIOYOTO poO3psily € CKIagHoro Mpobiemoro. HaBiTh KOHKpeTHE BU3HAYCHHS
3aJIe)KHOCTI 3arajibHOi IUIBHOCTI PO3PSATHOIO CTPyMY , SIK (YHKIIi IOTEHLiadly B KaTOJAHIN
obmacri € CKJIQJIHUM TTUTaHHSIM.

s cximagHicTh OOyMOBJIEHA THUM, HIO JUIsl OTPUMaHHS B SBHOMY BUIVIAJI

HEOOXITHO MaTH PO3MOJUT HAIIPYXKEHOCT! €JICKTPUIHOTO TOJISI , IPOCTOPOBOTO 3apsiay ,
MOTEHLIATY Ta IUIBHOCTI €JIEKTPOHHOTO Ta 10HHOTO CTpyMIB y KaTOJHIA 00acTi
TIIIOUOTO PpOo3psAny. EKcriepuMeHTambHUNA PO3IIOIUT B OCHOBHOMY, Ma€ TMPSMOJIHIIHO

CIa/Ialouuil XapakTep, a Ha KOpJOHI 3 BiI’€EMHUM BUIIPOMIHIOBAHHSM Ma€ OUIbILI KPYTO CHAAAa0unii
Uz (puc. 1).
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Puc.1. Po3nozin Hanpy>XeHOCT1 €E€KTPUYHOTO HOJIS B MPOCTOP1 KATOJHOTO MAIHHS MOTEHIIATY

OO0rpynTyBanHsi Ta mno0yaoBa aJeKBaTHOI Mojedi TJio4doro po3psiny Ha ocHoBi
TEOPETUYHHX JOCIIHKEHB 13 [1-3, 8], MOAENb TI1I0U0TO PO3PSIAY € HACTYITHOIO:
1. ¥V xaroaHiit 0651aCT1 TJIIFOUOTO PO3PSALy OCHOBHI €JIEMEHTapHI MPOLIECH, KOTP1 MIATPUMYIOTh

po3psia, BiiOyBalOThCA B TEMHOMY KPYKCOBOMY IPOCTOPi, TOOTO B MPOCTOPI NAAIHHS MOTEHIIANY.

2. OCHOBHUM CTPYMOM Ha KaTo/ii € I0OHHUHN CTPyM , @ Ha aHOJ1 — €JIEKTPOHHUM

3. CTBOpEHHS OCHOBHMX 3apsAiB MPOXOAUTH y MPOCTOPI MaiHHS 32 paXyHOK yAapHOT i0H13awii
€JIEKTPOHAMM.

4. YV mpoctopi majiHHA TOTEHIIATY JIOKAII30BAaHUM BEIUKUM 00 €MHUM 3aps]l MO3UTUBHUX
10HIB, OCKUIBKM €JIEKTPOHU IMIBHUAKO PYXalOThCS O aHOAY, & 10HH, IO MalOTh OUIBII MOBUIbHI
IIBUJIKOCTI, 3aJIAIIAIOTHCS.
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5. CTBOpEHHS OCHOBHHX 3apsAIB MPOXOJUTh B MPOCTOPI MAIHHS 32 PaXyHOK yAapHOT 10H13awil
€JIEKTPOHAMU.

6. Y mia3mi BiI’€MHOT0 BUIIPOMIHIOBAHHS IMPOXOJUThH 30y/KEHHsSI aTOMIB Ta MOJIEKYJN ra3y
€JIEKTpOHaMH, pEeKOMOiHaIllsl MOBUIBHUX €JEKTPOHIB Ta 10HIB, a TaKoXX aMmOinoJsispHa AUQy3is
3apsA0HOCIIB Ha CTIHKH PO3PSAAHOT KAMEPH.

7. 3HUKHEHHS €JIEKTPOHIB Ta 10HIB MPOXOJUTH y pe3yJbTaTl BUXOJY IiX Ha €JIEKTPOAH, B
nporiecax pekoMOiHaIii Ta aMOinosipHoi qudy3ii.

Ha ocHoB1 wmi€i Mozmeni MOXJIMBO 3amucaTd piBHsAHHS IlyaccoHa Ta HemepepBHICTh IS

CTaI[IOHAPHOTO PEKUMY PO3PSIY:

d

o= anlp(x) — p ()],

an, — fn2 — D, An, = 0,

ne f— xoedimieHT pekoMOiHaIlil eNeKTPOHIB Ta 10HIB; D, - KoedinieHT amOimonsipHOi Audy3ii.
Jliis miTtbHOCTI CTPYMIB o (X)Taj;(x), Y BIIMOBIIHOCTI i3 HaBEJICHOK BEpOATHHOO MOJICILIIO,
MO>KHA 3aMHCaTu:
Je(x) = enck E; ji(x) = en.k;E,

Jo = Je(x) + ji (x).
Po3nonin HanpyXeHOCT1 eIeKTPUYHOTO TOJISI, 3T1IHO 3 [5, 6], mpuiMaeThCs JIHIHHUM.
X

E(x):Ek[1—d—k,

V(x) = [ *E(x)dx,

ne dj— TOBIIMHA TEMHOTO KPYKCOBOTO IIPOCTOPY.
['pannuni ymoBu Ha katoai ko X = (0, MarOTh BUTJTIS

. o 2Vy
Jek = Vi, LEx = _d .
k

3a yMOBH, O X = dy HA AHOMI jo = JeqTaE(y—q) = 0.

3a niniiiauM posnoinom E (x) asropu [7] 3Haiwm 3anexkHicts Y, = f (Vi) y Bursii:
. KpVR
Jo = TL"di (1 + y)a

10 BU3HAYAE BOJIbT-AMIIEPHY XapaKTEPUCTUKY JUIsl IPOCTOPY MalIHHS MOTEHIIATY.

OpHak 1€ BUpa3 BOJIbT-aMIIEPHOI XapaKTEPUCTUKHU, KOTPUNA OTPUMAHO 32 BKAa3aHOIO TEOPIEIO 3
EKCIIEpUMEHTOM, Ma€ JOCUTh HaOmmxkeHui 30ir. B pobOoti [7] 1me cmocTepiraeTbCcs JUIIE IS
HOPMAJIBHOTO Ta CJIa00AHOMAJIBHOTO TJIIOUOTO pPO3psiay. BUCHOBKHM, OTpuMaHi B TeOpiix 13
TiHIKHUM po3noauioM E(x), He MOXYTh OyTH TOYHHUMH Ta XOPCTKHMH, THM OUTBIIE 3aralbHUMHU
JUTS BCiel kKaToHOT 0071acTi, OCKUTBKH YMOBa X = d, IpuiiMaeThbes 3a 6a30BY Ha aHo i (puc. 2).

B pe3ynbrari 111 Teopii ycyBaroTh 13 po3IJIsily BiJ’€MHE BUIIPOMIHIOBAaHHS, 0€3 SIKOTO TIIHOYMMA
po3psn He mpamroe. KpiM Toro, ekcriepuMeHTalIbHI HOCTIKeHHS [9] 32 BUMIpaMu €JIEeKTPUYHOTO
MoJIi B TEMHOMY KPYKCOBOMY IIPOCTOpi, Mokazanu mo E(x) He € NiHIMHOI Ta B KIHII IHOTO
IIPOCTOPY HAa MEXI1 BiI’€MHOIO BMIIPOMIHIOBAHHS Ma€ Miclie KpyTre majaiHHsi E 110 HyJlIbOBOIO
3HAYEHHS, MICJS YOTO HANPYKEHICTh €JIEKTPUYHOTO I0JIS 3MIHIOE HATIPSIM.

BBaxaemo, mio Ommkde 10 peasbHOI Teopii KaroaHOi 00JacTi  3HAXOIATHCA  Ti
HebaraTouncenbHl Teopii, KOTPl BPaxOBYIOTh BILJIMB Ta pOJIb BiJI’€MHOIO BHUIIPOMIHIOBaHHS Ha
O3PS B IIUIOMY.
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Puc. 1. HanpyXeHiCTb eJ1eKTpUYHOTO OJISI B Fa30BOMY pO3psl

Ane B OUIBIIOCTI TEOPETUYHUX POOIT LILOTO He pobuthbea. Hampukinaza, psn aBTopiB y CBOiX
nociikeHHsx [10] moBHICTIO IrHOPYIOTH NOTIK MO3UTUBHUX 10HIB 13 B1Jl’€MHOTO BUIIPOMIHIOBAHHS,
a1l [11], X04 1 BU3HAIOTH 11, aJI€ BBAXKAIOTH IIEH MOTIK AyXKE€ MaJIUM Ta HEXTYIOTh KOO BHECKOM B

-mpoliecu Ha KaTtoni. Sk Ti, Tak 1 1HII BBa)arwTh, IO BCl MMO3WUTHUBHI 10HHW, YTBOPEHI -
MpoLIecaMu, CTBOPIOIOTHCSA  -MPOIIECAMH TUILKU B TEMHOMY KPYKCOBOMY ITPOCTOPI.

Y OpOoTUIIEKHICTh LbOMY aBTOpPH [12] moka3yloTh, 110 POjib IUX 10HIB 3Ha4YHA Ta CKJIAJae€
OutbI11e 25% BCIX 10HIB, 1110 CTBOPIOIOTH BTOPUHHY €JIEKTPOHHY €MICI0 Ha KaTO/Il.

Po3paxoByroun 3pocTaHHs 3arajbHOi HIUIbHOCTI CTPYMY B @aHOMaJbHOMY PEXHUMI pO3psiay B
aproHi 3 3aJII3HUM KaTojaoM, y [10] cTBep/uKyeThCs, 110 BEIMYMHA Ta 3pOCTaHHS ~ OOyMOBJIEHI -
mporiecaMu Ha KaTo/i (110 yTBOPIOIOTh CTPYM ) Ta - mporiecamu B 00’emi ra3y (10 YyTBOPIOIOTh
CTpyM ), Jleé € CUJIbHE EJIEKTpUYHE MOJIeé KPYKCOBOIO TEMHOro Ipoctopy. Ha mpoTumnexHicTh
LbOMY TBEP/KEHHIO, YaCTUHA AOCIIKEeHb [3, 12] mokasye, 110 cymMapHe 3HAaYeHHS CTPYMIB ~ Ta |
00yMOBJIEHUX TPOIIECAMH HA KaTOJl Ta Y KPYKCOBOMY IPOCTOPI B TaKUX pO3psAlax, K y reiii Ta
HEOHI MEHIIIE, HIK 3arajibHe €KCIIepUMEHTaIbHEe 3HaUYeHHA , TOOTO:

OueBHUIHO, IO TYT HE BUCTAYA€ Ti€1 YACTUHU LIUIBHOCTI CTPyMY , 110 0OYMOBJIEHA IOTOKOM
MO3UTUBHUX 10HIB 13 IUIa3MU BiJ’€MHOIO BUIIPOMIHIOBaHHS. TOMy po3mojil CTpyMiB y KaTOAHIN
o0yacTi HEMOXKJIMBO PO3IJIsiIaTH 0€3 ypaxyBaHHS 3apsiIOHOCI{B, 110 CTBOPEHI y B €MHOMY
BUIIPOMIHIOBaHHI.

Po3znoain HanpyXeHOCT1 €1EKTPUYHOTO MO B HOPMaJIbHOMY Ta aHOMAaJIbHOMY pO3psil
TaKOX HEOOXITHO MPEJICTABIIATH Yepe3 MO3UTUBHHUI MPOCTOPOBUM 3apsil 10HIB, IO YTBOPIOIOTHCS,
K B TEMHOMY KPYKCOBOMY IIPOCTOpi, TaK 1 y BiJ’€MHOMY BMIIPOMIHIOBaHHI. BHacninok uporo,
PO3M01UT MOTEHIIaNly B KaTOAHINA 005acTi Oyie pealbHUM TUIbKU y BUMAJIKy BpaXyBaHHs MIPOLIECIB,
110 BiIOYyBatOThCA Y BiJl’€EMHOMY BUIIPOMIHIOBAHHI.

PosrnsiHyTHI psifl pOTHPIY Y CydacHIM Teopii KaToAHOT 00JIacTl TIIIOUOTO PO3PSALY CBITYHUTH
PO HETOYHICTh MPUNHHATUX JOMYIIEHb Ta OOMEXEHb ii MOJIeN], B KOTpIil eJeMeHTapH1 MPoLecu Ta
iX B3a€EMHMH 3B’A30K BPaXxOBYETbCS HE B MOBHIM Mipi. SIK HACIiOK, MPEACTaBISETHCS HETOUHUM
yBECh MEXaHi3M IMPOIECIB TIIIOYOTO po3psay. Takuii craH Teopii OOyMOBJIEHHUN HE CTUIBKH
Ccy0’€KTUBI3MOM TIAXOIIB aBTOPIB JTOCHIIKEHb, CKUIBKH DPI3HOMAHITHUM Ta JOCHUTH CKJIAJHUM
3B’SI3KOM €JIEMEHTApHUX IPOLECIB PO3psiay, JI€ CKIAJAHO BHM3HAUUTHU POJIb Ta CTYIIHb BIUIUBY
KOYKHOTO IPOLIECY B 3AJIEKHOCTI BiJl pEKUMY PO3PSILY, TUCKY, POy ra3y Ta MaTepialiB €JIeKTPO/IIB.

OxkpiM TOrO, B TEHEPIIHIA Yac HEMAa€ JOCTATHHRO HAAIMHUX €KCIIEPUMEHTAIBHUX PE3yIbTaTIB
npo GYHKIIO PO3MOAUTY EJIEKTPOHIB Ta 10HIB 3a €HEPTLIMH Ta B KOXHIM TOMYII
MDKEJIEKTPOJHOTO HIPOMDKKY. OTpuMaHi pe3yiapTaTH Ta iX IHTEpHpeTamiss YacTo JOCHUTb
CyIepewInBl Ta HE MOXKYTbh JIaTH pealbHOI KAPTUHHU.
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HenocraTHhO eKCliepUMEHTANbHO BUBYEHI MIPOLIECH, IO XapaKTepU3ylOTh B3a€EMOJIIO
MIEPBUHHUX EJIEKTPOHIB 13 IJIa3MOI0 BII’€MHOTO BUIIPOMIHIOBAHHSI B 3QJIEKHOCTI Bl peXUMY
po3psiay, KoMOiHallil poay ra3y Ta Marepianry KaTony.

HocnixkeHHss npobieM  KaTojgHOi oO0jacTi B KOPOTKOMY — TIIIOYOMY  pO3psadl 3
IJIOCKOMapalieIbHUMH €JIEKTPOJIaMU € JAJIeKO He3aBepleHUM. Tiitouuil po3psii Mae MpoCTOPOBY
HEOHOPIAHICTh, KOTpa 00OyMOBIIEHa HASBHICTIO JOCTAaTHHO BEIUKOTO YHCIIA PO3PSIHUX 30H MDK
€JIEKTpOIaMH, amMOimossspHoi Audy3ii Ta 1HIIe. B KOXHINA 13 HX 30H MEpeBa)kae OJWH 13 KUTBKOX
€JIeMEHTapHUX TMPOIECIB. Y 3B’A3KY 3 IIUM BHHHKA€ HEOOXIIHICTh MOCIIJJOBHO BHBYATH OKPEMi
pPO3psiiHI 30HM Ta HAWOUIbII BaXKJIMBI €JIEMEHTApHI MpPOLIECH B HUX, a MNOTIM HEpe’TH [0
BCTAHOBJICHHSI B3a€EMOJIIT 3B 513Ky MK HUMHU. J{JIs1 TOCSATHEHHS L€l METU MOTPIOHO LIyKaTH OLIbII
pocTi (HOPMU TIIIOUOTO PO3PSAY, B KOTPOMY 3apsiIOHOCIT Maim O HE TyKe CKIamHy (Gopmy pyxy.
Jlist oTpuMaHHs OUTBIII MPOCTOTO PEATHHOTO MEXaHI3MY €JIEeMEHTAapHUX IMPOIECIB Yy PO3PsIl, IO
CTBOPIOETHCS, HEOOXITHO YHUKATH 30ypIOI0YMX BIUIMBIB, K, HAlIPUKIaJl, HECTAOUIbHICTD PO3PALY,
00OMeXyroul CTIHKU PO3PSIHOI TPYOKHI T.1I.

BucnoBkm VY pamkax crarti OyB NpOBEAEHUN aHali3 €JEeMEHTapHUX MPOLECIB TII0YOTro
po3pscy. Y pe3yiabTari MpoBEISHUX JTOCTKEHh MOYKHA 3pOOUTH HACTYITH1 BUCHOBKH:

BropunHa enexTpoHHa emicis Ha KaTo/1 IPU HU3bKOMY Ta CepeIHbOMY KaTOJHOMY MaJliHHI, e
€; < 600 eB, BuHuKae 3a paxyHOK IMOTEHIIATLHOT €HEPTii 10Ha, 1[0 OoMObapIye KaToI.

[Inazma BiI’€MHOrO0 BUIPOMIHIOBAHHS Ma€ IyKe€ Maluil 00’eM, a Iula3Ma MOPOKHUCTOTO
KaToJy Ma€ HEBEJIUKY BIIKPUTY MOBEPXHIO. YCYHEHHS IOTO HEJOJIIKY € 3HAYHOI Ta JIOCHUTh
YCKJIaIHEHOIO HAayKOBOIO MPOOJIEMOI0, ajle BEIbMHU BaXJIUBOIO IS IPUKIIATHOTO 3HAUYEHHS.

Jlig oTpuMaHHsl OUIbII peasibHOi (I3UYHOT KApTUHU €JIEMEHTAapHUX IMPOIECIB Ta YTOYHEHHS
TEopii TIIIYOTr0 po3psAy HEOOX1TH1 MOJAIBIII JOCTIKEHHS] HACTYITHUX MTUTaHb:

— JOCIIPKEHHS OCHOBHOTO MICHEYTBOPEHHS MMO3UTUBHUX 10HIB, KOTP1 YTBOPIOIOTH BTOPUHHY
€JIEKTPOHHY €MICII0 Ha KaTO/1;

— BH3HA4YeHHA § - TPOIECIB Ta IHIIUX TPOIECIB, IO BiIOYBAIOTHCS HA KATOJAHOMY Ta
aHOJIHOMY KOPJIOHAX IUIa3MH BiJl’€MHOTO BUIIPOMIHIOBAHHS;

— JIOCJII/DKEHHSI B3a€EMO/IIM IEPBUHHUX €JIEKTPOHIB 3 IIa3MOIO BiJl’€MHOI'O BUIIPOMIHIOBAHHS
B 3aJICKHOCTI BiJl p&KUMY PO3psay Ta KOMOIHAIIT poy ra3y Ta MaTepiany KaToja.
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