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K BOMPOCY PACYETA KOHCTAHTbI AHOJHOTO NMUKA
HA PTYTHBIX 3JIEKTPOJAX OFrPAHUYEHHOIO OBBEMA

B. E. TOPO/IOBbBIX, B. ®. HA3APOB

(TpeacraBaena HayuHo-MeToauueckHM cemuHapom XT®)

B nurepaType uMeeTca y»Ke A0OCTAaTOYHO MHOrO padoT, B KOTOPLIX BBLIBO-
AATCA ypaBHEHHs] BOJIbTaMNEePHbIX KPHBLIX MPH JHHEHHO MeHsSIOLleMCs No-
TeHLlHaJsle /51 0OpaTHMbiXx aHOAHBIX NMPOLECCOB W AJS Pa3jMYHBIX YCJOBHH
anboysuu [1, 2, 4, 7]. Mcxona u3 nosyueHHbIX YpaBHEHHH, aBTOPhl PacCyH-
THIBAIOT 3HAYEHHsI MOTEHIMAJOB 1IMKOB, WMPHHY MOJYNHKOB U 3HaueHHe Be-
auuunbl K, , KoTopoe onpeaensercsi W3 CJeAylOllero COOTHOLIEHHS:

Ia?‘—KaSCR, (1)

raie K, — KOHCTAHTA aHOAHOTO IIHKA,
1‘;—— MaKCHMaJLHOe 3HaueHHe TOKa,
S — MOBEpPXHOCTb 3JEKTPOAa,
Cr — KOHUEHTpalLMs aTOMOB MeTalsJa B amajabrame.
OaHako A0 HACTOsLIEro BPEeMEHH B JUTEpatype OTCYTCTBYIOT AAHHBIE
O CpaBHEHHHM pe3yJbTaTOB, MOJYUEHHHX [J5 PA3/JHUYHLIX THIOB 3JEKTPO-
0B (cdepuueckux, IVIOCKHUX), H HET KOJMYECTBEHHOH OLEHKH TPaHHILL
NPUMEHUMOCTH TPUOAMKEHHSIX ypaBHeHuil. HampuMep, B pa6orax [2, 3, 4]
B5IBOAATCS ypPaBHeHMsI aHOAHOTO 3ybua AJd cq)epnqecxoro 3JIeKTPOAA
TpU CAeAYIOLeM I'DAHHYHOM YCJIOBMH:

COD]/? + CO D1/2 —_ CS‘D]/? _I__ CSD]I2, : (2)

rae C) u C0 — HayaJbHbIE: KOHHEHTpauHH OKHCJEHHOH M BOCTAHOBJIEHHOM

dbopmBl MeTaaaa,
CS H CS — KOHLEHTpaUuu oxmc.nenuoﬁ H BOCCTAHOBJEHHOH (OpMBI

~ MeTa/lyia Ha TOBEDPXHOCTH 3/]EeKTPOAa,
D, v Dp — coorBeTcTByIOIME KO3hdHuUHeHTH AHDPPy3uu.
I'painunoe ycJioBue (2), cnpaBeaauBoe Aas noay6eckoHeuHo AHDdy-
© 3HH, ABAAETCA NPHOIHKEHHLIM A5 orpaHuueHHON AU DYy3HH.
- Leabio nauHoi paGoThl siBAsETCS OlleHKa rpaHul npumeHumoctu cio-
BHA (2) nada pacyera K, A9 31€KTPOAOB OrpaHHYeHHOrd obbeMa.

Pewim KpaeByio 3ajauy AJisl IVIOCKOrO 3/1€KTPOAA NMpH CJAEAYIOUIHX H2-
YaJbHbIX H rparmtmmx yCIOBHAX:

GCR a1 ; 62CR

i , 3
: ot R 0x? )
t.= 0 Cr(x. 0)= )
L M W e i | e (3a)
: 0x |x=0
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3navenue Qyuxuuu f(f) HaliieM U©3 rpaHuYHOro yc/aoBHA (2) W ypaBHe-
uusg Hepucra. Pewenné aroit 3ajnaud, MOJYyYeHHOE ONEPALUOHHLIM METO-

JIOM, HMEeT CJAeAyIoUuid BUIL:
'i exp_(pw,‘,t_:_i)
2F?wDgS (C§ +Ch) | = o @

T,
2RT( h? 2 P
. C RT ( 12— 1)

rie 2 — YUCJAO0 3JEeKTPOHOB B 3JEKTPOXHMHUECKOH peakuuH,
F — nocrosunas Papanes,
W@ — CKOPOCTb M3MEHEHHSl MOTeHLHana,
S — NOBEPXHOCTb 3JIEKTPOAA,
/ — TonuuHa MIEHKH,
12 — BpeMsl JIOCTHXKEHUSl NMOTEHILHAJa MOJYBOJIHH,

= o
et

B ycaosusix merona amanbramuo#t moasporpaduu Cj K C), moaromy
BeauyuHOH C) MOXHO mpeHeOpeyb. YUUTHIBAS 3TO 3aMeYaHue H BBOASA
ciaefyiolue 0003HAUEHUS: ;

RT=
e, (5a)
2F4

a1 T (56).
l 2w

g zg;f’ : (58)
< PP Dl/2
= RETE

Oy YHUM

SCH (), (6)

rie

n=1 ‘) d’C. (7)
ch® —2 (Bt — Br)

s jﬂ? exp — (zm (Bt — Br)
8+ o

SHaueHue BeJHUMHBl ¢ () B /100O# MOMEHT BPEMEHH 3aBUCHT OT
napamerpa Y WJHM &, CBA3AHHSIX MeXJ1y co60f 3aBucuMocTbio (5a). 3Has
BeJIMYHHY Y, B TOUKe MaKCHMyMa, u3 ypaBHenuit (6) u (1) sérko ompe-
JIeJIUTh KOHCTAHTY aHOJAHOrO ToKa K, NpH W3BECTHOM 3HaueHHH mapa-

MeTpa e: :
2PFR epie

] Ka=ww Di2a. (8)

Yucnennoe peuienue BbipaxkeHus (7) HpH  pasAUUYHBIX 3HAYEHHSX

napameTpa e NpeJCTaBAeHH HA puUc. 1 B KOOpAWHATAX —- — &.
g 0
(Ko = 2,68-10° 2%w'?D}> — 3HaueHne KOHCTAHTH @HOJHOTO TOKa
' TIIPH YCJAOBUH MONyOecKoHeuHOf JnuHedHo# nuddysun).
[TockoabKy B JuTepatype HMeEercs TOUYHOE YypaBHEHHE 0O0paTUMOM
BOJbTAMIEPHOH KPUBOM Ha pPTYTHOM IJIEHOYHOM 3jaekrpoae [1], moxHO
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OLEHUTb Ty 00/1acTb 3HAYEHWH MapaMeTpa &, Te pelleHHss TOYHON U NpH-
6sKeHHON 3a1aun Oy AyT coBnajaTh ¢ TpeGyeMoii TogHocTbio. Ha puc. 1
(kpuBas 1) nmpesacraBaeHsl AaHH.e padoral [l]. M3 cpaBHenus kpuBsix
1 ¥ 2 BuUAHO, YTO NPUOJIMKEHHSIM ypaBHeHHeM (0) MOMKHO MOJAb30BATHCSH
TOJABKO JJISI 3HAUeHHH mapamerpa e<l, rae ouuoka He mpessimaer 10 %.
Ilpu GosbwiMX 3HAYEHUSIX MapaMeTpa & O UKUOKAa BO3pacTaeT C yBeJuye-
HueM € U yxe mpu & =6 gocruraer 230 %. :

Ha stom e pucynke («puBasi 4) mpeAcTaBieHsl LaHHbE paGoTh [5],
MOJMyYeHH ie [/ CHepruyeckoro 3/71eKTPoAa C TPAHHYHoIM YCJAOBHEM (2).
Kak BHAHO u3 BSILIENPUBEAEHHHIX DACCyXKAEHHHA, KpuBasg 4 sABAdeTca
npuGIMXKEHHOH, OAHAKO XOpOolO ceOsf ompaBJAbIBIET MPU 3HAYEHHAX &<Cl.
B paGore [3] mpoBoauaack omsiTHAs TNpPOBepKa BOJbTAMIEPHOH KpPHUBOIi,
TOJNYHYEHHOR C TPaHMUHSIM ycaoBHEM (2), HA cdepHyYeCKOM 3JaeKTpoje,
mpuyYeM aBTOPbLI 3TOH pPaboOTHl MO-
Ka3aJju YTO, TeOpeTHYeCcKas U OIbIT-
Hasi KpuBas COBMAAalOT. JTO COB-
najieHue TeOPeTUUeCKOoHi U OMBITHOR
KPHBOH MOXHO OOBACHHUTL TEM,
4yTO owwubKa B yCJAOBUSIX HX pabo-
THl He mpeBsiwana 5 % (e = 0,4).
OnbiTHasi mpoBepka KpuBo# 4, Ko-
Topas mpojenana Hamu [6], moka-
3piBaeT (KpuBag 3), yTO IpHU yBe-
JUUYEHUH TapaMeTpa & pacxoxje-
HHEe MeXJy TeOopeTHUeCKHUMH JaH-
HbIMHU U ONBITHHIMH YBeJH4YHBAET-
csi. DTO MOXHO OOBACHUTb TEM,
yTO TrpaHuyHoe ycaoBue (2) He
VUHUTHIBA€T OTrPAaHHUYEHHOCTH AHP-

¢y3uu B pTyTHOM ChepuyecKkoM 25 5 25 g
3JMEeKTpoJe.

M3 cpaBHenusi KkpuBsx 1,2 Puc. 1. 3aBHCHMOCTD KOHCTaHTHI aHOJHOTO
54 3,4 BUJHO, UTO 3HAayeHUHEe KOH- TOKa OT Mapametpa €. | — TouHass 3aBUCH-

MOCTb IJI IJIOCKOrO 3JIEKTPOZLA, 2—ﬂpH-

CTaHT aHOAHOrO Toka K, /s 1I0- ;
6MuKeHHasi 3aBHCHMOCTb JJs1 [MJOCKOro

CKOro 3JeKTpoAa BCeria BIIE, 3JEKTPOAa; 3 — IKCNMEepPHMEHTa/bHble AaH-
ueM Ka Ha chepryecKoM 3JeKTpo- Hble 17151 c(hepUYecKoro 3JekTpojaa; 4—nfu-
ge. HMerowmuecss CBeJeHUSI B JH- 6IMKeHHAash 3aBHCHMOCTb I C(epHuecKo-

TepaType O TOM, YTO 3HAYeHHe e i a P

K, nnsi mieHOYHOro  3/eKTpoja
MeHblIe, ueM AJs cdepsl [7], MOXKHO OOBACHHUTbL T€M, YTO 3HAYEHHS KOH-
CTAaHT aHOJHOTO TOKAa CPABHMBAJIMChH NMPU Pa3H5IX 3HAUEHHAX Mapamerpae.
B 00bIYHSIX yC/AOBHSX aMaJbraMHON NOJASporpauu ¢ HaKOMJIeHUEM JJIs
cepuueckoro 3jekTpoia e=1, a Aas mIeHouHOro -aaektpoaa e=30.

B 3ak/jioyeHHe MOXHO OTMETHTb YHHBEpPCaJbHOCTb BHIOPAHHOH CHC-

K , .
TeMbl Koopaunat — —e. Hampuwmep, B padote [1] JaHHBE, NO KOTOPBIM

0 5
noctpoena kpusast 1 (puc. 1), npeacTaB/eHbl B BULE ABYX rpaduKoB C OJMH-
HAaThlI0 KPUBBLIMH.

BriBobi

1. TlpoBenena OueHKa TPAHUL IPUMEHHMOCTH KpaeBOro ycaosus (2)
MOKAa3aHO, YTO C JOCTATOYHOH TOYHOCTHIO OHA MOXET MNPUMEHATHCSH IS
c(hepryeckoro 3/1eKTpoAa B YCJIOBHAX aMaabraMHOH moasporpapuu C Ha-
KOILJIEHHEM. .



maiouteii cnoco6Hoctd Mertona AITH npu yMeHblIeHHH CKOPOCTH H3MeHe-

HHS OTeHlHaNa.
DKcnepuMeHTaNbHble JaHHble MOATBEPXKAAIOT PA3BUTYI0 HAMH TEOPHIO:

06paTUMbIX aHOAHBIX MUKOB HA cTall. p. K. 3. [4].
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