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XAPAKTEPMCTMKM M CTABMJibHOCTh 
OTKPbiThiX KAHAJlhHbiX 3JIE'KTPOHHhiX 

'YMHOiRHTEJIEll KAK ,D;ATqMKOB 
3APJDKEHHhiX qACTIIU: 

H. M. illlOTTE, JI. n. CMHPHOBA, 
H. H. llEPBYillHH, JI. A. rPEqAHHR, 

B.H.fiAHOBKHHA,IO.H.YJihKO 

IJ;em:. pa6oThi - cpaBHeHire pa6o'IHX xapaKTepH
CTHK H9CKOJibKHX THIIOB K.3.y. , OIIpep;eJieHHe HaH6om'!e 
nepcneKTHBHOfO B TOM HJIH HHOM peJKiiM9 THUa K.3.y. 
n ycTaHOBJienne KPHTepneB HaH6oJiee 3KOHOMH'!HhlX 
yCJIOBHH pa60Thl . B pa6oTe IIpHBep;eHhl OCHOBHbie p;aH
Hhle ITO K.3.y. CJI9AYIOIIIHX IWHIJJHrypart;H:ii : npJIMbiX, 
p;yrOBbiX, _CUHpaJibHhlX H III9JI9BhlX. ,Il;JIJI BC9X THIIOB 
K.3.y. orrpep;eJIJIJiaCb 3aBHCHMOCTb R03lPlPHI(H9HTa ycH
JieHHJI K OT HanpJIJKeHHJI UHTaHHJI U KaH (BOJibT-aM

nepHhle xapaKTepHCTHKH) H BXO];J;HOfO TOKa I BX (TORO

Bhle xapa KTepHCTHKH). 
Ha pHcyHKe rrpHB ep;eHM p:aHHbie, rroKaBMBaiOIIIHe 

p;Haiia30Hhl H 3MepeHHJI BhlXO];J;HhlX TOKOB };J;JIJI pa3JIH'l
llhlX K.3.y. C pa3HhlMH COIIpOTHBJI9HHJIMH 3MMHTHpyro-
1119fO CJIOJI RKaH' HaKJIOHHMe npJIMbie - JIHHHH paB

Horo K03lPlPHrt;HeHTa ycHJieHHJI R.3.y. YcTaHoBJierro, 
'ITO HeBaBHCHMO OT !JlopMhl KaHaJia JIHHeHHOCTb TOKOBhlX 

xapaKTepHCTHK saBHCHT OT RKarr H U Karr· !I pH yMeHb

meHHH U KaH xapai{T9pHCTHKa CM9IIIaeTCJI B CTOpOHy 

MeHbiiiHX a6coJIIOTHbix snaqenHii K, arpaHHrt;a JIHHeiinoro 

Y"laCTKa-B cTopony 66JibmHx IBX' TaK, KpHBhle 1 H 2 
Ha pHC. 1 UOCTp09Hbl };J;JIJI 4-RaHaJibHOH JIHHeii:Hoii: CUR-
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CpaBnenHe TOKOBb1~ x apaKTe pFicTHK R . 3 . ; . pasJlH'I
HhlX THIIOB •. 1 - 'I9TbipexRarraJibHhlH K , 3, y, THIIa JIH
HeHHOH cnnpaJIH (d = 1,65 ,Jt,Jt, l = 71 Jlt Jit, lfd = 40, 

RKaH ·= 750 Mo,Jt, u l taH = 850 e); 2 - TO JKe (UKaH = 

= 2350 e) ; 3- IIIeJieBoii: (RKarr = 16 MoJ.t , UKaH = 

= 2100 e); 4- rrpOCTpaHCTBeHHaJI CII:HpaJib (d = 1 Jl!•l!, 

l d =50, RKaH = 118 JI!IoJit, UKaH = 3000 e); 5 -TO 

me (R11a11 = 3,4 FoJ.t, URaH = 3000 e); 6- ,!!yroBoii: 

~ 1 ..I!Jit, lid= 50 , RRaH = 100 MDJ.t); 7- p;yro-

: JJoii: (d = 1 ..lt.llt, lid = 100, R11aH = 1 Fo.llt) 
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paJIH IT,JIJI U KaH = 850 H 2400 e COOTB9TCTB9HHO. B nep

BOM CJiyqae xapaKTepHCTHRa JIHHeHHa BIIJIOTb A<>' 
IBX = 10·-12 a, BO BTOpOM- TOJibKO }J;O IBX = 10-14 a. 
Ha pncyHKe BH)J;HO, 'ITO MaKCHMaJibHO }J;OCTHJKHMbiH TOK 

I KOJI = 0, 1 /I<aH TeM Bhlme H JIHH9RHb!H y'!aCTOK 

TOROBOH 
MH'l9CKHH 

me RI<aH' 

X t paRTepHCTHRH, orrpep;eJIJIIOIIIHH }J;HHa
p;HarraBOH R.3 .y., reM 6om:.me , '!eM Melli:.-

!Ip.H op;HOM II TOM JKe rpap;.HeHTe Bb!TJifHBa iOIII9f(), 
3JI9KTpli'I9CKOfO IIOJIJI Ha ep;HHHI(Y }J;JIHHhl IIOBepX HOCTll! 
3MHTTepa K03lPlPlii(H9HT yMHOJK9HHJI B 3Jl9RTpOHHOM 
IIOTORe 6yp;eT 60JII:.III9 IIpH 6oJII,me.H KpllBHSHe 
KaK sa C'I9T yBeJI.H'l9HHJI BepOJITHOfO 'lHCJia coy p;ape-· 
HHH C IIOBepXHOCTbiO 3MHTTepa, TaR II sa C'l9T 6 oJiee 
3!Jl!JleRTHBHOfO HCIIOJII:.30BaHHJI !JlyHRI(Hll yrJIOBOfO p ac
IIpep;eJieHHJI BTop.H'IHhlX 3JieRTporroB . Ilo3TOMY p;JIJic 
K. 3 .y C 60JibiiiO.ii: RpHBHSHOH KaHaJia, HaiipHMep CO 
CUHpaJII:.HOH !JlopMOH 3MHTTepa, rrepexop; OT JIHHe:ffH OH · 
3aBliCHMOCTH K03lPlPHI(Ii9HTa yCHJI9HliJI K HeJIHHeiiHOH 
6oJiee pesoK, JIJilHe:ffrrMii yqacToK Kpy'le, a Ha'!aJII:.Hoe 
pa6o'Iee rraiipJIJKeHHe MeHI:.me. HeJIHHeiirrhlii y q a cToK 
xapaKT9pHCTHK o6ycJIOBJieH o6paSOBaHlleM . B KaHaJIEl' 
3MliTTepa IIOJIOJKHTeJibHOfO IIOBepXHOCTH OfO li OTpnn;a
T9JlbHOf0 npocTpaHCTBerrnoro sa pJip;oB, yMeHbma iOIIIIIX 
3MHCCHIO BTOpli'IHbiX 3JI9KTpOHOB li TOp11103JIIIIliX paS- · 
BliTHe JiaBHHbl. !Iop; CTa6HJibHOCTbiO pa60 TLI K.3. y. 
CJiep;yeT liOHHMaTb: a) BOCIIpOHSBO};J;HMOCTb liOKaSaHHft: 
rrpH pentHMe IIOCJiep;oBaTeJibHhlX BRJIIO'I9HHR H BhlRJIIO- · 
'!9HHii:; 6) TOROyCTOH'lliBOCTb, xapaRTepHsyeMy iO CTe
neHbiO HSMeHeHHJI BhlXO}J;HOfO TORa B Te'IeHHe rrepBhlX 
'!aCOB pa60Thl, H B) IIOCTOJIHCTllO R03WlPHI(Iii9HTa y c lii
JI9HiiiJI B npon;ecce p;JIHTeJibHOii sRCnJiyaTan;nn. B 3TOM , 
CJIY'J:ae yMeHLmerrne Ros!JJ!Jlnn;liieHTa yc.HJieHiiiJI rrasMBaiOT· 
«yTOMJieHHeM>>. Han6onee .HHTeHCiiiBHoe y MeHLmerrne
ROJIJieKTOpHM X TOKOB R.3.y. llpHXO};J;IiiTCJI Ha n e pBhlH 
qac pa6oTbi (30 + 60%). Ilp11 p;aJILHeii:m eii: p a 6oTe· 

J5 . 3.y. YMeHbmeHJiie IKon co BpeMeHeM n esHa'!nTeJib

Ho (5 + 15%) . 
MsMepeHHJI R.3 .y. IIpoBOAHJIHCb~RaR rrpn p;JIHTeJib

rroii: rrerrpepMBHoii: pa6oTe c nocJiep;yiOIIIHM rrpop;oJI
JKHTeJibHhlM rrepephlBOM (> 10 <t), TaR li IIpH q e pep;o
BaHJiiH I<paTROBpeMeHHhlX rrepHO];J;OB pa60Tbl H OT}J;biXa 
rrpop;oJIJKHTeJibHOCTbiO OT 10 .Moun p;o 1 "· EcJIH AJIHTeJib
HOCTb Hepa60'l9f0 COCTOJIHHJI R.s .y . B9JI.HRa, TO 3MHC
CHOHHhl9 CBOHCTBa rrpaRTH'l9CRH IIOJIHOCTbiO BOCCTa
HaBJIHBaiOTCJI , !Ipn ITOBTOpHOM BRJIIO'I9HHH qepe3 Bpe
MJI <1 '£ ROJIJieRTOpHhlH TOR II ero CHF!iR9HH9 HeCROJib-· 
RO M9Hbiiie, '!eM IlpH 119pBOM BRJIIO'l9Hllll. !IpH IIpOp;OJI-· 
»t.HTeJibHO.ii: 3RCIIJiyaTart;HH K .3.y. C IIe pHO};J;H'!eCRHM Bbi
KJIIO'leHHeM BhlCOROBOJibTHOfO IIHTaHHJI H a 30 + 4 0 JltUn· 
ROJIJI9RTOpHIJH TOR B MOM9HT BKJIIO'leHH JI H ero CHH JKe
HHe op;HHaKOBbi B KaJKp;OM rt;HKJie. Y cTarroBJieH o, 'ITO• 
CIIap; K03lJllJJ.Hrt;HeHTa ycHJI9HHJI yBeJIH'lH DaeTCJI IIpH: 
yBeJIHqeHHH ct = I Rorr I I I<aH H yMeHLmerrn:n p;naMeTp <e 

RaHaJia. 
8cpcpeKT YTOMJI9HHJI CBJI3aH C Heo6paTifMOH ITOTe- 

peft 3MHCCHOHHbiX CBORCTB ITOJiyllpOBO}J;HHROBOfO CJIOJI· 
IIpH };J;JIHT9JibHOH 3KC1IJiyaTai(HH K.3.y., T . e. C H 3M9-
rrerrneM COCTaBa RJIH HCTOIIIeHIIeM 3MHTTHPYIOIIIeH 110-
BepXHOCTII B6JIII3II BhlXO}J;HOfO OTBepCTIIJI K. 3.y. Y cra
HOBJI9HO, 'ITO yTOMJI9HIIe T9M CHJibHee, '!eM liHTeHCHB
Hee IIOTOK 'laCTHJJ; Ha BbiXOp;e RaHaJia H 'leM }J;JIHTeJinHee· 
o6Jiyqerrne. 
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