
ID.~HTpHx, 3.A.Ko3~0BCKH 

C006Ul8HMR + 
06bBAMHBHHOrO 

MHCTMTYT8 
RABPHbiX 

MCCJIBADB8HMM 
AY6Ha 

:l!Jic- f/ 
9-81-209 

fiORYqEHWE W ~OPMWPOBAHWE nYqKQB 

3APH*EHHMX qACTWU 
B MHOr03REKTPO~HMX CWCTEMAX ~ 

qaCTb 2. Pe3y~hTaTbi pacqeTa 

A~H ABYXKaCKaAHOH HOHOOllTHqeCKOH CHCTe:Mbl 

(nyqKH Kpyr~oro ceqeHHH) 

1981 



9-81-209 

HCTeMa 
~Ka OT 
yCKOPfliO
B pa6o-

CTBeHHOH 
HbiX napa

pacxoAH
ny~Ka 

>KeHHH. 
MHHH

io). 
aMH 3KCne
paMH. 

Ha 1981 

9-81-209 

BBE,liEHI-1E 

3KcnepHMeHTanbH~e H TeOpeTH4eCKHe HCCneA08aHHR HOHOOnTH-
4eCKHX C80~CT8 CHCTeM 8~TRrH8aHHR HOHH~X HCT04HHK08, 8Kn~4a~
~HX 8 ce6R nna3MeHH~~ 3MHTTep H 8~TRrH8a~~H~ 3neKTPOA, noKa-
3~8a~T, 4TO nony4eHHe ny4Ka C MHHHManbHOA yrn080~ paCXOAH
MOCTb~ 803MOmHO npH COfin~AeHHH ycn08HR /1/ 

I r )2 --- = const(-
V312 z 

rAe I - TOK ny4Ka; V - 8~TRrH8a~~H~ noTeH~Han; r - paAHYC 
3MHCCHOHHOro OT8epCTHR 3MHTTepa; Z - paCCTORHHe MemAY 3MHT
TepOM H 8~TRrH8a~~HM 3neKTPOAOM, 

1-13 3TOrO pa8eHCT8a cneAyeT, 4TO nony4eHHe fionbWHX TOK08 
npH HH3KHX 8~TRrH8a~~HX HanpRmeHHRX 803MOmHO TOnbKO nyTeM 
yMeHbWeHHR paCCTORHHR MemAY 3MHTTepOM H 8~TRrH8a~~HM 3neKTpo
AOM, TaKo~ cnoco6 803MomeH TOnbKO 8 onpeAeneHH~x rpaHH~ax. C 
OAHO~ C~OPOHbl, orpaHH4H8a~~HM ~aKTOPOM R8nReTCR pa3yMHOe 3Ha-

4eHHe OTHOWeHHR _r_= S (aspect ratio), C APYrO~ CTOpOHbl, C -fo4KH z 
3peHHR MeXaHH4eCKO~ np04HOCTH, Tennonp080AHOCTH H T.A., HymHa 
onpeAeneHHaR TOn~HHa 3neKTPOA08, 

0AHO~ H3 803MOmHOCTe~ npeOAOneHHR 3TOrO orpaHH4eHHR R8nReT
CR npHMeHeHHe 8biTRrH8a~~HX CHCTeM, COCTOR~HX H3 HeCKOnbKHX 
3neKTPOA08, TaK Ha3~8aeM~X MHOrOKacKaAH~X CHCTeM, noAOfiH~e 
CHCTeM~ OnHCaH~ 8 nHTepaType/21. 

npH Tpe608aHHH cpa8HHTenbHO He8~COKHX 3HeprH~ /S 60 K3B/ 
06~4HO npHMeHR~TCR TpeX3neKTPOAH~e CHCTeM~ /c YCKOpeHHeM H 
3aMeAneHHeM/, 0AHaKO C y8enH4eHHeM TpefiyeMO~ 3HeprHH /HanpH
Mep, TepMORAePH~e 3KCnepHMeHT~ Tpe6y~T HHOrAa ny4K08 C 3Hep
rHe~ 120 K3B, 55 A npH nnoTHOCTH TOKa > 0,3 A/cM2/ 803HHKaeT 
HeOfiXOAHMOCTb npHMeHeHHR MHOr03neKTPOAH~X CHCTeM, C 4HCnOM 
3neKTPOA08 6onee Tpex, 

DOnbWHM npeHMy~eCT80M MHOr03neKTPOAH~X CHCTeM R8nReTCR TaK
me 803MOmHOCTb nony4eHHR npH np04HX pa8H~X ycn08HRX ny4K08 
C MeHbWe~ yrn080~ paCXOAHMOCTb~. 

B AaHHO~ pa6oTe HccneAyeTcR TeopeTH4eCKH MeTOAOM, onHcaH
H~M 8 Hawe~ npeA~AY~e~ pafioTe /SI,A8YXKaCKaAHaR CHCTeMa, co
CTOR~aR H3 4eT~pex 3neKTPOA08 /pHC, 1/, aHanorH4HaR CHCTeMe, 
3KcnepHMeHTanbHO HccneA08aHHO~ 8 pa6oTe KHMa H APf41. 0cHo8-
HbiMH napaMeTpaMH, xapaKTepH3y~~HMH ny40K H YCKOpHTenb, R8nR~TCR: 
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PHc.l. CxeMa ABYXKacKaAHO~ ycKOPHTenbHO~ Tpy6KH. 
V ext- BbiT.R:rHsruomee HanpHJKeHHe. V ace - ycKopHIOmee 
HanpHJKeHHe. Vd - 3aMeAnHJOmee HaDpHJKeHHe. ec 

nepeeaHc P B~TRr~ea10~ero npoMe*YTKa,oTHoweH~e HanpR*eH~H ycKo-' 
peH~R ~ BbiTRr~BaH~R r = vaccfVext ,OTHOWeH~e AJl~H BbiTRr~BaiO~ero 
~ yCKOpRIO~ero npoMe*YTKOB f=Z2/Z1, OTHOWeH~e paA~yca 3M~CC~OH
HOrO OTBepCT~R 3M~TTepa K AJl~He B~TRr~BaiO~ero npoMe*yTKa 8= 
=rtf~t ("aspect ratio"),3aMeAJ1RIO~ee HanpR*eH~e Vdec' KOHe4HaR 3Hepr~R 
E, ~OHHaR TeMnepaTypaT1 nJ1a3Mbl HCT04HHKa,TOJ1~~Ha 3JleKTPOAOB 
t
1 

, cjlopMa oTeepcT~H, AJlHHa aaMeAJlRIO~ero npoMe*YTKa z3 ~ npo4ee. 
B o6~eM, MO*HO cKa3aTb, 4TO ABYXKacKaAH~H ycKOPHTeJlb, e oT-

11H4~e OT OAHOKacKaAHOro, AaeT ny40K OAHHaKOBOrO xopowero 
Ka4eCTBa /c T04K~ 3peHHR yrJlOBO~ paCXOA~MOCTH/ H npH 60J1bWOM 
/0,6/ ~ npH ManoM /0,4/ S. BnHRHHe a6eppa~HH, Bb13BaHHbiX BbiTR
rHBaiO~HM 3JleKTPOAOM npH 60J1bWOM S, B ABYXKaCKaAHOM yCKOpHTeJle 
MeHbWe, 4eM B OAHOKaCKaAHOM, ~BYXKaCKaAHaR CHCTeMa TaK*e MeHee 
4YBCTB~TeJ1bHa K He60J1bWHM cjlJliOKTya~HRM TOKa ny4Ka 14·61 . 

nony4eHH~e pe3yJ1bTaTbl pac4eTa HOHOOnT~4eCK~X CBOHCTB C~CTe
M~ /pHC, 1/ 6YAYT TaK*e cpaBHeHbl C 3KCnepHMeHTaJ1bHbiMH H Teope
TH4eCKHMH pe3yJ1bTaTaMH, noJ1y4eHHbiMH B pa60TaX 14•51 

2. PE3YnbTAT~ PAC4ETOB 

2.1. BnHRH~e nepeeaHca BbiTRr~eaHHR 

~JlR onHcaHHR ny4Ka e Ka4eCTBe napaMeTpa M~ npHHRJl~ nepeeaHc 
BbiTRrHBaH~R, onpeAeJlReMbiH KaK P=I'V3'2,TaKOH ebl6op noaeonReT ext 
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PHc.2. 3aBHCHMOCTb yrna pacXOAHMOCTH nyqKa OT 
nepseaHca BbiT.RrHBaHHH npH pasnHqHbJX 3HaqeHHHX 
OTHOmeHHH HanpHJKeHH~ r. s =0' 4; f =2; E =I 20 K3B; 
t

1
=t

2 
= t 3 = t 4 =0,34z 1; z 3 =0,43zt ; r 1 =r2 =ra=J4=at; 

T 1 =2 3B; V dec =-5 KB. 

YA06HO npoBeCTH aHaJ1~3 CHCTeMbl C nOCTORHHOH KOHe4HOH 3Hepr~eH, 
HeCMOTPR Ha nOCTORHCTBO KOHe4HOrO nepeeaHCa ny4Ka P1 =l/(V8z~+ 
+ v,aoo·+ v dec )312• T04Hee. yron pacXOAHMOCT~ ny4Ka B BbiTRr~BaiOu4eM 
npoMe*YTKe 6yAeM xapaKTepH30BaTb OTHOC~TeJlbHbiM nepeeaHCOM 
P/P0 . 3AeCb Po- nepeeaHc 4aHJ1bAa-neHrMIOpa,onpeAenReMbiH Bblpa-

*eH~eM 

4 2e z 112 a1 2 
p = -TT€ (- -) (--) 

o 9 o M A z 1 

rAe £
0 

- AH3JleKTP~4ecKaR npoHH~aeMoCTb eaKyyMa; e, M - aapRA 
~ Macca npOTOHa; Z,A- KpaTHOCTb aapRAa H aTOMH~H HOMep ee
~eCTBa HOHOB; BeJ1H4HH~ a1 HZl noKa3aHbl Ha p~C. 1. 

npHMeHeHHe B Ka4eCTBe napaMeTpa OTHOCHTeJlbHOrO nepeeaHCa 
BbiTRrHBaHHR P/Po n03BOJ1ReT OTBJ1e4bCR OT KOHKpeTHOrO B~Aa HOHa 

~ KOHKpeTHOH reOMeTpH~ CHCTeMbl. 
Ha pHC. 2 npeACTaBJleHa 3aBHCHMOCTb yrna pacXOAHMOCTH e 

ny4Ka OT OTHOCHTeJlbHOro nepeeaHCa P/Po np~ HeCKOJlbKHX 3Ha4e
HHRX napaMeTpa r np~ nocTORHHOM 3Ha4eHH~ napaMeTpa f. OcTanb
H~e napaMeTp~ (E,Vdec ,T

1 
,z1,r1 ,t 1 , S) ~MeiOT cjlHKC~poeaHH~e 

3Ha4eHHR, 
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Puc.3. CooTuomeHHe Me~y onTHManh
HNM nepBeaHCOM H OTHOmeHHeM Han
r.RJJteHHA r : a/ no AOnonueuuoA nHHeA
HOA TeOpHH KuMa H AP/6/; t5/ no 
MeTOAY IS/ f5es yqeTa BnHJIHH.R pa,!Ufy
ca OTBepCTH.R sneKTPOAOB; B/ C 
yqeTOM pa,!UfYCa OTBepCTH.R sneKTpO
AOB r1 =r2 -r8 =r 4 ea 1 • OcTanbHhle 
napaMeTp~_Taxue xe, xax H ua puc.2. 

AflR paC4eTa 6wnH npHHRTW B Ka-
4eCTBe xapaKTepHwx aenH4HH: E .. 
120 K3B. vdec=-5 KB. T 1 =2 38' 
r-2, z8 .. o,43z 1 , s =0,4, t 1 .. t 2 = 

= t:3 = t 4 =0,34z 1 , r1 =r2 =r8 =r4 =a 1 • 
H3 PHCYHKa BHAHO, 4TO npH AaHHOM 

r cy~eCTByeT OnTHManbHW~ nepaeaHC, 
npH KOTOPOM paCXOAHMOCTb ny4Ka MH

B/ HHManbHa. C yaenH4eHHeM BnHRHHR 
3neKTPOCTaTH4eCKO~ nHH3W Me*AY 

10 r yCKOpR~HM H BWTRrHBa~HM npOMe-

' 
\ 

t 
f 

rt 

' ! 

I 
~ 

I 
1 
~~ 
Ji~·' lj; 

/ 

.~ ., 

,·f. 
\ffii 
'l-1 

j; 

6(P/Po) 
1 ~(P/Po) 

• f-1 
0.4 

I 
I 

I 
I 

\ 0,4 

I 
I 

I 

0,3 /I S-0.4 0,3 
I 

I 

/ f•1 

0,2 0,2 

0,1 

0 

,.,." S-2,0 0,1 

,./ 

?:==-·-·-·-·-·-·-
a/ 6/ 

I I • 
5 10 r J 5 10 r 

~· COOTHOmeHHe Me~y mHPHHOA 41YHKI:(HH 8=f(P/P0) 
npH 80 =0 0 05 paA H OTHOmeHHeM uanp.RJJteHHA r : 
a/ napaMeTp xpHBbiX S ; 6/ napaMeTp xpHBhiX r. 
OcTanbHhle napaMeTp~ Taxue ~e,xax ua puc.2. 

*YTKaMH, T.e. C yaenH4eHHeM r, OnTHManbHW~ nepaeaHC (P/Po)OPT 
yaenH4HBaeTCR 0 H paCXOAHMOCTb ny4Ka 8 a6nH3H OnTHMyMa CTaHo
BHTCR MeHee 4YBCTBHTenbHO~ K nepaeaHcy, T.e. WHPHHa AHana30Ha 
~(P/Po) ,BHYTPH KOTOpor.o 8 MeHbWe 3aAaH~O~ aenH4HHW 00 ,pacTeT 
c yaenH4eHHeM r /pHC. 3 H 4/. TaK KaK pac4eT 6wn npoBeAeH npH 
nOCTORHHOM 3Ha4eHHH f, pOCT-BenH4HHW r 03Ha4aeT pOCT HanpR*eH
HOCTH nonR r/f B yCKOpR~eM npoMe*YTKe. 

CpaaHeHHe nony4eHHWX pesynbTaTOB c 3KcnepHMeHTanbHWMH H 
TeopeTH4eCKHMH AaHHWMH, nony4eHHWMH a pesynbTaTe peweHHR 
caMocornacoaaHHO~ 3aAa4H 14•6!noKaswaaeT HX xopowee Ka4eCTBeH
Hoe cornacHe, HeCMOTPR Ha npHHRTwe HaMH ynpo~ao~He npeAnono*e
HHR. 

5 



I 

Ha pHc. 3 npeACTaeneHa aaeHCHMOCTb onTHManbHoro nepeeaHca 
(P/P0)0PT OT napaMeTpa r npH <!IHKCHpOBaHHOH KOHe~HOH 3HeprHH 
ny~Ka, paBHOH 120 K3B. KonH~ecTeeHHO onTHManbHWH nepeeaHc, 
nony~eHHWH B 3KcnepHMeHTanbHWX HCCneAOBaHH~X/4I,oKa3WBaeTC~ 
cy~eCTBeHHO MeHbWe pacc~HTaHHWX KaK no nHHeHHOH onTH~eCKOH 
MOAenH 161 H npH peweHHH caMocornacoeaHHOH aaAa~H /6,8/, TaK H no 
HaweH MOAenH 181.0AHOH H3 eoaMO*HWX npH~HH 3Toro ~eneHH~ MO*eT 
6WTb ~aCTH~Ha~ HeHTpanH3a~H~ npOCTpaHCTBeHHOrO 38P~Aa peanbHO 
HccneAyeMoro ny~Ka. 

2.2 BnH~HHe reoMeTpHH ewTRrHea~ero 
npoM_e*_y_TKa ( "asj>ect ratio'') 

nHHeHHa~ onTH~ecKa~ MOAenb a ee HaH6onee nonHOM eapHaHTe, 
npeAcTaeneHHOM a pa6oTe161,He AaeT aaBHCHMOCTH onTHManbHoro 
nepeeaHca OT reoMeTpHH ewT~rHea~ero npOMe*YTKa /pHc. 3a/, 

at T.e. OT aenH~HHW 8=---, ~TO HaXOAHTC~ B ~aHOM npOTHBOpe~HH 
Zt 

c 3KcnePHMeHTanbHWMH AaHHWMH. 
An~ YCTpaHeHH~ 3TOrO aa*HOrO HeAOCTaTKa a nHHeHHY~ OnTH

~eCKY~ TeOpH~ MW aeenH P~A nonpaaoK 131. 0cHOaHOH H3 HHX, 
c TO~KH speHH~ paccMaTpHaaeMoro 3<1l<lleKTa, ~an~eTCR y~eT a pac
~eTax anH~HH~ paAHYCa anepTypHwx .oTaepcTHH a 3neKTPOAax Ha 
onTH~eCKHe caoHcTaa nHH3W. Ha pHc. 4 H 7 peaynbTaTw, npeACTaa
neHHWe HenpepwaHOH KpHaOH, nony~eHW C y4eTOM anH~HH~ OTBep
CTHH a 3neKTPOAax, nyHKTHPHWe KpHBWe npeACTaan~~T peaynbTaTW 
HaWeH MOAenH a npeAene r1 ~0, WTpHx-nyHKTHPHWe KpHBWe noKaaw
aa~T peaynbTaTw nHHeHHOH onTH~ecKoH MOAenH no KHMY H AP. 161 • 

Ha PHC. 5 npeACTaBneHO COOTHOWeHHe Me*AY OnTHManbHWM nep
aeaHCOM (P/Po)OPT H aenH~HHOH r. B Ka~eCTBe napaMeTpa KPHBWX 

. a .. 
npHHRTO 3Ha~eHHe 8= ~ , OnHCWaa~ee reoMeTpH~ aWTRrHaa~ero 

1 
npoMe*YTKa, 3Ha~eHHe f - OTHOWeHH~ AnHH npoMe*YTKOa <!IHKCHpo
aaHO. npH 3TOM eenH~HHa P8AHyca anepTypHWX OTaepCTHH a 3neKTpo
AaX paeHa a1. 

BHe o6naCTH 2 < r < 3, 5, rAe aaaHCHMOCTb OT 8 cna6a~, MO*Hb 
3aMeTHTb, ~TO 6onbWHM 3Ha~eHH~M 8 COOTaeTCTay~T MeHbWHe aenH
~HHW OnTHManbHOrO nepaeaHCa npH <!IHKCHpoaaHHOM 3Ha~eHHH r. 

TaKoH *e pesynbTaT 6wn npeAcKaaaH TeopeTH~ecKH npH Hccne
AOaaHHH 3TOH aaaHCHMOCTH c npHane~eHHeM caMoc~rnacoaaHHoro · 
peweHH~ 16~ K co•aneHH~, AaHHwe 3KcnepHMeHTa 14 He nOATaep•Aa
~T 3TOrO awaOAa •. 

CpaaHHaa~ pHc. 2, 4, 6, MO*HO BHAeTb, ~TO c yaenH~eHHeM 
KaK 8, TaK H r, pacTeT WHPHHa AHanaaOHa L\(P/Po).BHYTPH KOTOporo 
paCXOAHMOCTb (} MeHbWe HeKOTOpOrO 80 • 3TOT BWBOA XOpOWO COrna-
cyeTC~ c AaHHWMH 3KcnepHMeHTa 141 · 
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Puc.5. 3aBHCHMOCTh ODTHManb
HOro nepBeaHCa OT OTHOmeHHR 
aanp~eHHA npu pasnuq~ saa
qeHHRX napaMeTpa S. OcTanhUMe 
napaMeTp~, xax aa puc. 2. 

HaAo noA~epKHYTb, ~To H3 
nHHeHHOH onTH4eCKOH TeOpHH 
nony~eHHe 3Toro pesynbTaTa 
HeB03MO*HO. 

3aaHCHMOCTb BenH~HHW yrno
BOH paCXOAHMOCTH ny~Ka (} OT 
nepeeaHca P/P0 a cny~ae 6onb
WHX S 6onee pesKaR, ~eM An~ 
He6onbWHX /CM. pHC •. 2 H 6/ • 

KaK aHAHO H3 pHc. 3a H 5, 
nony~eHHe <llYHK4HOHanbHOH aa
BHCHMOCTH (} OT 8 eCTb cneA
CTBHe aaeAeHH~ HaMH a pac~eTW 
aenH~HHW paAHyca anepTypHWX 
OTaepCTHH 3neKTPOAOa. 6e3 
3TOrO y~eTa aaBHCHMOCTb 
(P/P0 )0PT OT S HC~eaaeT, H 
HaWH peaynbTaTW npH6nH*a~TCR 
K peaynbTaTaM nHHeHHOH OnTH

r ~eCKOH MOAenH /pHC. 3a H £/. 
3aaHCHMOCTb OnTHManbHOrO 

1
• 

nepaeaHca oT napaMeTpa r npH 
paanH~Hwx aenH~HHax f, nony

~eHHa~ no npeAno*eHHOH HaMH MOAenH, xopowo cornacyeTc~ c pe-

0 5 10 

aynbTaTaMH 3KcnepHMeHTa H caMocornacoaaHHoro peweHH~ H aaMeTHO 
OTnH~aeTC~ OT peaynbTaToa nHHeHHOH OnTH~eCKOH TeOpHH. PaccMaT
PHBaeMa~ aaaHCHMOCTb, OC06eHHO npH 6onbWHX 3Ha~eHH~Xf, <llaKTH
~eCKH 6nH3Ka K napa6one. nHHeHHa~ OnTH~ecKa~ TeOpHR npeACKa-
3WaaeT no~TH nHHeHHWH XOA KpHaoH. 

2.3. HHHHManbHWH yron pacXOAHMOCTH ny~Ka 

Ha pHc. 7 npeACTaaneHa aa&HCHMOCTb MHHHManbHOro yrna pac
XOAHMOCTH ny~Ka (}MIN OT aenH~HHW r. 8 Ka~eCTae napaMeTpoa KpHawx 
B3~TW aenH~HHW 8 H f. 

Heo6XOAHMO OTMeTHTb, ~To nHHeHHa~ onTH~ecKa~ TeopH~ 161 npH 
<!IHKCHpoaaHHOH KOHe~HOH 3HeprHH He AaeT aaaHCHMOCTH (}MIN OT r. 
HawH pesynbTaTw HaXOA~Tc~ a xopoweM Ka~ecTaeHHOM cornacHH 
C 3KCnepHMeHTOM, T.e. POCT r npHaOAHT a OCHOaHOM K yMeHbWeHH~ 
3Ha~eHHR (}MIN , 

7 
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8Pa.cl I 
PHc.6. 3asHCHMOCTb yrna pac-

r-o 2 4 6 8 XOAHMOCTH nyqKa OT nepseaHCa 

II I f I I " f 
B~THrHB&HHH npH pa3nHq~X 

0,10 + 3H&qeHHHX napaMeTpa r. 8 = 
=1,5, ocTanb~e napaMeTp~, 
K&K Ha pHC. 2. 

nocKOnbKY pesynbTaTW, no-
KaSaHHWe Ha PHC. ], nony4eHW 
npH ~HKCHposaHHOH KOHe4HOH 
3HeprHH, paSHOH 120 K38, 
H3MeHeHHe r COOTSeTCTSyeT 
H3MeHeHH0 SWTRrHSa~ero Ha-
npRlKeHHR Ve:a:t. Ha pHc. 8 no-

o.ost II II I I Ill I 
KaSaHw pesynbTaTw aHanorH4-
Horo pac4eTa, nposeAeHHoro 
npH ~HKCHpOSaHHOM 3Ha4eHHH 
~xt•pasHOM 10 KB. 3To 3Ha-
4HT, 4TO npH H3MeHeHHH r 
MeHReTCR nonHaR 3HeprHR ny4-
Ka, T.e. H3 PHC. 8 SHAHa 
TaKlKe sasHCHMOCTb OMIN OT 
KOHe4HOH 3HeprHH ny4Ka. 8 
3TOM cny4ae KOHe4HaR 3HeprHR _____ .. __ -------L E pasHa -

o• o:s 1.0 
_ .E=V t (l+r>+Vd P/fl, ex ec 

no Mepe ysenH4eHHR nonHOH 3HeprHH ny4Ka, KaK SHAHO H3 
pHc. 8, yron OMINyMeHbwaeTcR npHMepHo nponop~HOHanbHO E-1/2 
4TO, no-SHAHMOMy, H Ha6nOAaeTCR S 3KCnepHMeHTe /4/, 

3. 3AKno4EHHE H 8~80~~ 
npeACTasneHHWe pesynbTaTW pac4eTOS, npoSeAeHHWX no npeAnO

lKeHHOH HaMH MOAenH, RSnR~eHCR AanbHeHWHM pa3SHTHeM nHHeHHOH 
OnTH4eCKOH MOAenH, AaOT PRA SWSOAOS H ~YHK~HOHanbHWX SaSHCH
MOCTeH, HaXOAR~HXCR S XOpOWeM Ka4eCTSeHHOM cornaCHH KaK C 
3KcnepHMeHTanbHWMH AaHHWMH, TaK H c pesynbTaTaMH peweHHR caMo
cor nacosaHHOH HOHOOnTH4eCKOH 3aAa4H. 

3TO oco6eHHO KacaeTCR SaSHCHMOCTH 8MIN OT pa3nH4HWX napa
MeTpOS CHCTeMW, 3aSHCHMOCTH 8 OT OTHOCHTenbHOrO nepseaHCa 
P/Po, OT r H snHRHHR senH4HHW 8 Ha·· Ka4eCTSO ny4Ka. 

npeACTasneHHWH sapHaHT MOAenltl OdtOsaH Ha napaKCHanbHOM 
npH6nHlKeHHH H, scneACTSHe 3Toro, KOHe4HO, He oxsaTwsaeT a6ep
pa~HOHHWX 3~eKTOS. 
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PHC.], 3aBHCHMOCTb MHHHManbHOro yrna paCXOAHMOCTH nyqxa OT 
OTHOmeHHH Hanps•eHHA: a/ napaMeTp KpHB~ S; ~/ napaMeTp xpH
B~ r. OcTanb~e napaMeTp~, K&K H& pHc.2. 

KonH4ecTseHHO MW He AOCTHrnH xopowero cornacHR c 3Kcne
pHMeHTOM, 4TO CSOHCTSeHHO seeM npeACTasneHHWM AO CHX nop HOH~ 
Ho-onTH4eCKHM TeOpHRM. 0AHaKO HCnOnbSOSaHHaR HaMH MOAenb S 
cpaSHeHHH C paspa6oTaHHWMH AO HaCTOR~ero speMeHH MeTOAaMH 
oxsaTwsaeT Ka4eCTseHHO 6onee WHPOKHH Kpyr sonpocos, H ee npeA
cKasaHHR sHa4HTenbHO 6nHlKe K 3KcnepHMeHTanbHWM AaHHWM. 

KaK SHAHO H3 npeAcTasneHHWX pesynbTaTos, caMWMH cy~ecTseH
HWMH napaMeTpaMH, xapaKTepH3Y~HMH HOHOOnTH4eCKyO CHCTeMY 
C ny4KOM, RSnROTCR OTHOCHTenbHWH nepseaHC SWTRrHSaHHR P/Po. 
onpeAenR~HH ~KYCHPY~He CSOHCTSa nosepXHOCTH nnasMeHHOrO 
3MHTTepa H reoMeTpHO npoMelKyTKa SWTRrH&aHHR (P/Po=f(I,Vext• 
a

1
,z

1 
~ H OTHOWeHHe r/f, xapaKTepH3y~ee 3~eKTHSHOCTb oc

HOSHOH 3neKTPOCTaTH4eCKOH nHH3W CHCTeMW (r/f,.f(Vac<J Vext•Zt,Z2)]. 
CpasHeHHe nony4eHHWX peaynbTaTos c 3KcnepHMeHTOM H pesynb

TaTaMH peweHHR caMocornacosaHHOH 3aAa4H noKaawsaeT, 4TO npeA
nolKeHHWH HaMH MeTOA MOlKeT 6WTb C ycneXOM HCnOnbSOSaH AnR 
onepaTHSHOrO onpeAeneHHR OCHOSHWX napaMeTpOS MHOrOKacKaAHWX 
HOHOOnTH4eCKHX · CHCTeM npH MHHHManbHWX, S cpasHeHHH C CaMO
cornacosaHHWM peweHHeM, saTpaTax c4eTHoro speMeHH. 
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eMINrpao PHc.8. 3aBHCHMOCTb MHHHMaJlbHOrO yrna paCXOAHMOCTH 
nyqKa OT OTHOWeHHH HanpHEeHH~ npH ~HKCHpOBaHHOM 
SHaqeHHH V t""JO KsB; ------no MeTOAY, OnHCaH-
HOMY B pa6o:~ lSI; - - - - SKCnepHMeHTa.rtbHhle pe-
gynbTaThl, onHcaHHhle B pa6oTe 151 • S = 0,4; z 1 4-
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