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1. CornacosaTenb HMnenaancos (C.H.) 

Ha pac. 1 npeacTasnena 6nox-cxeMa sapR~Inoro ycTpoAcTBa c o6paTnoA 

CBH3bl01 U03BOnHIOIIl851 nony"!HTb l10CT8TO'IHO ManyiO llH<j><j>epeHUH8nbHYIO nennneA

HOCTb1 o6ycnosneHHYIO H911038pRIIOM XpOHHPYIOIIleA eMKOCTH. Kos<j><j>HUH9HT 

nepeaa"!H Taxoro ycTpoAcTBa ( K ) pasen cneayiOmeA sennqnne: 
esx -eBb!Xl 

K K 
y sn eBb!X 

kl.Y• =---;:; ( 1) 

1 + Ky K sn Ken 

Ecnn K y » 1 Ksn "1 I TO 

1 =---K 
a.y. (2) K CH 

TaKHM o6pasoM, B sTOM cny"lae xos<j><j>aunenT nepeaa'IR nonnocTbiO onpeaenH

eTCH csoAcTBSMH sneMenTa, cToSIIIlero B uenn o6paTnoll CB513H, T.e. cornacosaTe

neM HMU9Hl18HCOB, .llanaoe yTB9PlKl19HH9 He CHBM89T onpeaeneHHblX Tpe60B8HBll K 

BenR"lBH8M 

UOCTOSIHCTBy 

Ky H 

K 
CR 

K • 
an 

6onee 

3aeCb TonbKO UOll"l9pKHB89TC511 "'TO Tpe60B8HBH K 

BbiCOKHe. Bb!wecxasaaaoe, a TSKJKe aanB'IHe npHMOll 

CB513H BX0118 cornaCOBSTenSI HMUeHl18HCOB C 38UOMRH8IOWell 9MKOCTbiO, U03BonHIOT 

caenaTb Bb!BOll o CHnbHOM snHHRHB C.H. sa o6wy10 norpewnocTb sapR~Inoro ycTpoll-

/1/ CTBa 1 H, cnellOB8T9nbHO, 0 neo6XOllHMOCTH TW8T9nbHOrO ananH38 STOrO sne-

M9HT8. Tio STOA npR'IHH9 K C,H, npell'bSIBnSIIOTCH OC06ble Tpe60B8HHH, KOTOpble MOlK

HO pasaenHTb na ase xaTeropnn: 

1 • .UnH yMeHbwenHH snnHHHH C.H. aa senH"lHHbl sanoMnnaiOmell eMKOCTH B 

3 J 



paapHnaoro TOKa, T.e. D.JIH yMeHbweua BKna.tta C.H. B na<j>¢>epeanlianhB:yro Henaael!-. 

aOCTb, o6paayrowyrocSI B npouecce paapsma aanoMaaarowel! eMKOCTH, cnenyeT cTpe

MHTbCH: 

1) K YM9HbW9HHlO H3MeHeHBII BXOAHOI'O TOKa C.l1. ( I 
BX CH 

), 

2) K CTa6JlJIH38UHH B9JIIA.IIHbl BXOAHOA 9MKOCTll ( C 
BX CH 

). 
B cny'<lae M8JIOCTII noJIHbiX BeJIH'<IHHbi JBX C BX BbinOJIH9HH9 Tpe60B8HHA 1, 2 

o6ner'<laeTCH, 

II . .UnSI yMeHhweHHH BKna.tta C.H. B llH<j><j>epeanBaJlbsyiO senasel!socTb 3.Y., 

. x) 
B03HHK8lOWYIO B npouecce 38p!iAB II B 1140M9HT OKOH'<i8HIIH pa3p!IA8 H3-3a aeno-

CTOSIHCTBS Koa<I><!>HUH9HTB nepell8'<111, CJI9AY9T CTpeMHTbCH: 

1) x yMeHbWeHlliO co6cTseaaoA na<l><l>epeauaaJlbHOA aenaaeAaocTH C.H. ( 8cH )xx) 

H ypOBHSI WyMOB ( It ), 
W.CH 

TipenenbHbie asa'<leHHH aenH'<IHH ( I , I , C , A c ) onpenenHIOTC SJ, 
BX CH 

B OCHOBHOM, nepBbiM aneMeHTOM (KaCK8AOM) C,l1, 8 K8'<19CTBe nepBOI'O aneMeHTa 

MOI'YT 6b!Tb UpHMeHeHbl: 

1) aneKTpOHHbl9 Jl8MUbl, 

2) noneable TpaH3RCTOpbl, 

3) Kp9MHB9Bbl9 BbiCOKO'<IBCTOTHble Tp8H3HCTOpbi, 

YCT8HOBK8 TeX HJIII HHbiX 3J19M9HTOB B nepBOM K8CK8A9 C,l1, onpe.tteJISieT He 

TOnbKO B03MOlKHbie npeneJlbHb19 3H8'<19USI BeJIII'<IHH ( J , f C ,AC ) , HO H no-
BX CH 

CTpOOHBe nocne.tty!OWHX KBCKBAOB, floaTOMy HM9eT CMbiCJI pa36HeHBe C,l1, no rpyn-

naM B COOTB9TCTBHH C BIIJlOM 1Ip1160pa, IICU0Jlb3Y9MQI"0 B K8'l8CTBe nepBOl'O aJieMeHTa, 

x) 
4aCTb yCIWHTeng 3,Y, H CX9Ma C,l1, o6b!'<IHO HCUOJlb3yeTCH TaKJKe H AJIH 

llOJiy'<!eHHH CHI'Hana OKOH'<i8HHH pa3pHA8, 

xx) 
8 COOTBGTCTBHH, H8UpHMep, C Jl2 AlltP¢lepeHUH8JlbH8Sl HeJIHHel!HOCTb MOJKeT 

6bJTb 38IIHC8H8 CTJeAyiOWHM 06f)830M: 8 1 = d 1\ /I\ 
1 

HJIH B KOHS'<IHbiX UpHpatue-

!\1-R1+ de 
HHHX: 8 = '" Y /I< = 1 

, rne Y = I Bbl~ - Kostjl(j!Hr!aeHT nepe-
1 I Y, I I d e BX I 

naqa C.l1. B TO'<IKe e (e ). 
BX I Bb!XI 

4 

1~ 

1 

\ 

-~ 

2. C.H. c rrepBbJM KaCKanoM sa aneKTposaol! naMne 

Ha p11c. 2 B 3x) xao6palKeao aecKoJlbKO cxeM C.H. c nepBbiM KacKanoM aa 

sneKTpOHHOI! JiaMne (6)!(1E, 6C51H), 

B aTOM cnyqae aenH'<IHHbJ ( , I , C , AC 
) BX CH 1 UO cyweCTBy, SIB-

JIS!IOTCSI napaMeTp8MH aneKTpOHHOII Jl8Milbl H MOI'yT 6b!Tb onpeA9Jl9Hbl CJ19AYIOWHM o6-

pa30M: 

BX CH 

BX Cll 

.. r 
c 

I 
"' I 

"I 

- TOK yTe'<IKH C9TKH nepaoi!-, 

- H3M9H9HH9 TOKa YT9'<1KH CeTKH nepaol!, 

C •C - BXOilH8H 9MKOCTb Jl8Milbl, 
BXCH BX.Jl 

A C AC 
BX CH • 

- H3M9H9HH9 BXOAHOA eMKOCTB Jl8Mllbl, 
BX,Jl. 

B Ta6nHue 1 npencTaanesbi cnpaso'<!Hbie H H3MepeHRbie MaKCHMBJibHbie asa'<!eHHSI 

BbJWeyK838HHblX B9JIH'<IHH B cny'<iae HCIIOJlb3E>B8HHS! 9Jl9KTpOHHbiX Jl8Mll 6)K1E H 6C51H, 

TipH paCCMOTpeHHH Ta6JIHUbl 1 MOJKHO C)leJI8Tb BbiBOA, '<!Tu B aTOM cnyqae BKJ18A B 

AHtjltjlepeHUH8JlbHYIO seJIHHeAHOCTb H3-38 npHC09AHH9HHSI BXOA8 C.l1. K 381IOMHH810Well 

xx) 
9MKOCTB npaKTH'<ieCKH OTCyTCTByeT, 

Aaanaa aKBHaaneHTHOA cxeMbi naeT cnenyromae BbipalKeHHSI llJIS! Koa<jltjlauaeHTa 

nepeAS'<IH K8TOilHOI'O IIOBTOpBTeJIS! ( K ) B ero AHtjltjlepeHUH8JlbHOA H9Jl!IH9AHOCTB 
Kn 1,2,3-',4: 

( 8 KKn 1,2,3,4) 

rAe 

K =K 
Kn 1, 2, 3, 4 e -+ e 

BX I 

8 K = y I 
xn 1,2,3, 4 

AS 

s 

S R' 
K 

1 + s ~, 
K 

R ~ = R K II r BX n 
1 

= ~ K II f3 R ~ 

~~ = Ra II~ H, 

1 
y 

1 + S R '8 

(3) 

(4) 

(5) 

(6) 

x) Tipe.ttnonaraeTCH, '<ITO BTOpOA K8CK8A (Til) B CX9M8X Ha pHC. 26, 3a, 6) Bbi-

IIOJIHeH 8H8Jl0I'H'<IHO H306paJKeHHOMY H8 pHC, 2a, 

xx) 3.tteCb H B A8JlbHei!WeM 6yneM C'<IBT8Tb, '<ITO ( C 380 ) M.IIH :: 1000 ncjl, 

8 ( f ) M.IIH > 100 MK8, 
paa. 
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Ta6jtHua I 

PHc.2a,Ja ( 6iTJ1>) PHc.26,36 ( 6C5IH ) 

ITapaMeTP CnpaBottHhte MSMepeHHhle CnpaBottHhle lf3Kepeaahte 
c.H. 3HatteHHSl 3Bat19HHSl 3Bat19HHSI 3HatleHHSl 

Bxo.nuon ~ott ) 
~X Mlta 

o,r I)~0,005 o,I I)<: 0,005 

H3MCHelme BXO,IJ;-
HOrO !OK3. rrpH - < 0,005 - < 0,005 e4" =+ rn 'R , 

l~/t (:MKa) 

BXO,IJ;HaSI eMitOCTD 
C4x (n~) 4,8:!;.0,95 5,85 4,75: 0,75 6,7 

H3MeHeHHe BXO,IJ;-
HOM eMKOCTH 

AC~x_ (ncp) - ~o - ~o 

-- -

I) H3MepeHHSI npoBo,IJ;HnHcL npH /la. = 70 B ~ = 2 Ma 

Ha OCHOBBHHH 8HanH3a SKBHBaneHTHOA CX6Mhl SMHTTepaoro nOBTOpHTeng ang K03¢

~HUH6HT8 nepeaaqa ( K n
1 

) H ero aa~~peauaanbaoA aenaaenaocTa, nonyqaM: 

r n1 ~r 
e ~ 8 BbJX 

I 

5 nl = Y 2 
(~ 

f3 -

6 

f3 R~ 

r 1 +f3R~ 

1\ r 1 

r 
I 

(7) 

(8) 

l 
•,}' 
~~ 
·~· 

\ 

f' 

ji 
I 

'f 
>it .. 

---.L 

r I 
. 

r + r (1+{3 ~ bll 'y2a r, +f3RH 6 s s 
rae 

Yf3!38CTHO, 'ITO: 

y = R 
Cli e 

= I< (9) 
-+e Kn K n1 

a BX BhiX 

= /) = /) + /) 
~ K 

Kn n1 
( 10) 0 ca 

Ta6naua 2 naeT npeACTaaneaae o qacneHHhlX aaaqeaaHx norpewaocTeA B pac-

CM8TpHB8CMblX CXeMaX H IT03BOnlieT cnenaTb COOTB6TCTBYIOWH6 BhlBOnhl, 

3. CornacosaTenb HMneanaacoa aa noncsoM TpaH311CTope 

Ha pac. 4 npencTaanen C.H. c nepBhiM KacKanoM aa nonesoM TpaaaacTope, Bhl 

nonHeHHOM B BHne npocTeAwero HCTOKOBOro ITOBTOpHTeng, Kos~~HUaeHT nepenaqa 

( I< ) H ero na~~penuaanbaag aenaaenaocTb ( /)K ), norpewHOCTb, o6ycnos-
an an 

neaaag H3MeaeHHeM eMKOCTeli ( I\ C ; I\ C )1 MoryT 6hiTb npeacTasneHhl 
3,H. 3.C. 

BblpalKeHHHMH: 

K 

rne 

R 
HIT e -+ • 

BX 1 

S R ~ 

1 + S R' 
H 

5K 
an 

t\S 

+ SR'H S 

/) = 
t..c a.c. 

/)/I.e 
a. a. 

,\ C 0 .c. 

1\ C 3,H, 

ca. 

R' = R II r 
H H sxn 

7 

(11) 

( 12) 

( 13) 

( 14) 



Ta6mma 2 

Kill KII2 KII3 KII4 

5 [¥1 X 1)2,45 
!)2 6 !)2 45 I) 2 6 

' ' ' 
t. .5 [~a] 2)o 5 2)o a 3) 0 3) 0 16 

' ' ' 
DKwn ,% 0,42 0,6 0 

.J.3 I 4)44 
-

Llfi I 5)_2 

'Z, {OAI] 

0,06 0,09 

l)IlpH HanpR:ateHHH aHo.n:-MTo.n: Ua': 70 B. H TOKe aHo.n:a .Z. = 2 Ma; 
2

)IlpH B03yY~eHKH B BH.n;e: eQ =•10~ - npMpa~eHHe aHO,n:Horo HanpRXeHHJI 

(,_ =: +0,6 Jrf.a. - npMpa~eHHe TOM aHo,n:a; 

3) . 
IlpH B03yY~6HHH B BH.n;e: ea. '" -10 B, l4 • 0 

4
)IlpH HanpR:EeHHH KOJI.neKTOp-3wtTTep /JJ<3 "' 12 11. H TOKe KOJIJieKTOpa .Z = 3 Ma.; 

5
)llpH B03yY~eHHJIX B BH,n:e: e~ :-10 B,- npHpa~eHHe HafipJI:EeHHJI KOJIJieKTOp

-:nmuep, 

l~ -+2 Ma.- npxpa111eHue KonnenopHoro TOM. 

8 

~ ,(j 

,~-~··' 

·~ 
:: 

d 
l 

B Ta6nany 3 caeneabi aKcrrepaMeaTanbao rrony'leHHble aaa'!eHHSI S c , 
3,H, 

C , ( A S , A C , A C ) rrpa yKaaaaab!X TaM >Ke pe>KHMax, a TaK>Ke 
S.C. 3.H. G,C, . · 

!( H 8 , Bbl'IHCI19HHble C HCIIOilh30BaHHeM <j>OpMyll (11 ), (12), (13) H (14). 
Hll I 

nony'loaaoe aaaqeaae 8 .. 2,4% ( 8 = ~8 1 ) a PHJle cny'!aea coaepwea-
an Hrr -

HO HellpHeMJieMO, 0CHOBHOH BKila)l B 8 Hll IlpOHCXOJlHT 3a C'leT H3M9H9HHSI 

C = ¢[U (I )] H K =¢(AS). 
3,H, 3,H, H Hll 

npHM9HeHH9 TOKOCTa6HIIH3HpyiDmero KaCKa)la IIO THily HCIIOilb3yeMbiX B CXeMaX 

Ha pHC, 3a H 36 II03BOIIS19T llOIIY"'HTb JlllSI 8 H 
l'!.ca.a. 

3Ha'leHHSI: 

8 I =0 
!J c a. a. I H .. eonst 

( TaK KaK llpH 

8K 
Hll 

cnenyiDmHe 

:?TOM U •COilst ) 
3,H, 

8 
K 

I 00,1% ( !\ S .. 0,02 Mala), Torna 
1

8 
=const Hll 

+ 8 K + 8 t. c •o, a 
a.a. an a.c. 

8 
Hll 

.. 8/'J c 

Jlng pS!Jla IIpHM9H9HHH, )la>Ke B KOJlHpOBmHKaX IIOBbllil9HHOit TO"'SOCTH, 3Sa"!9HH9 

B911H'!HSbl 8 Hll = 0,2% BIIOIIH9 llpHeMI19MO. 

Jlallbaeitmee yMeHbmeaae 8 MO>KeT 6b!Tb JlOCTHrHyTO CTa6HJIH3allH9it1 C 
Hll 

IIOMOmbiD IIOIIO>KHT91lbHOit o6paTHOit CBSI3H, HarrpSI>KeSHSI 38TBOp-CTOK ( U a. c. ). 

npa 9TOM 3Sa'!eHHSI COCT8BIISIIDmHX 8{1. C .II 
3.C. 

8 K 
Hll 

MoryT 6b!Tb caenea~ no 

COTbiX a TbiCSI"!SbiX noneit nponea.Ta. npaMeaesae B aToM cny'!ae no~nenyiDmero 

KaCKa)la B BHJl9 llpOCTeitwero 9MHTTepsorO llOBTOpHT9JISI,BHJlHM01 se pallHOSSilbSO, 

TSK KSK ero C06CTB9HH8SI JlH<j><j>epeanHallhH8SI HSIIHSeitSOCTb JlOCTHraeT 3H8'19HHit 

(0,05- 0,1 )%. Ha pac. 5 aao6pa>KeHbi JlB" cxeMbi C.H. c nocnenyiDWHM KaCKaJlOM B 

BHJle CIIO>KHOro IIOBTOpHT911SI sa TpaH3HCTOpax T 4 H T 5 ( n2 H 03). B cxeMe sa 

pHC, 5a, IIOIIO>KHT91lbH8SI o6paTS851 CBSI3b1 CT86HIIB3BpyiDmaSI l' , o6pa30B8S8 
a.c. 

peaacTopoM R! • TpaH3BCTOpbl T 
2 

a T 
3 

o6ecne'!aBaiDT HSH3MeHHOCTb TOKa acTo-

Ka ( CTOKa), B cXeMe Ha pHC, 56 TpaH3HCTOp T 
3 

o6ecne"'BBaeT CTa6BJIB3all.HID TOK8 

BCTOKa, a IIOIIO>KBTellbHaSI o6paTSaSI CBSI3b o6pa30BaHa aJieMeSTaMH: cr. R R c , T 
3, 2, t 2 

CxeMa, nono6aag aao6pa>Keaaoit aa pac. 5a, npaMeseaa a aapHJlHOM ycTpoitcTBe 

/3/ 
KOJlHpOBIIlHKa, OIIBCaHHOrO B pa60Te , 0rMeTHM, 'ITO BB9Jl9HHe IIOIIO>KHT91lbHOit 

o6paTHOit CBSI3H MO>KeT Bbl3BaTb CaMOB036y>KJl9HH9 CX9Mbl, C 9TOit TO'IKH 3p9HHSI 

llpHM9H9HH9 B Ka'!eCTB9 91leMeHTa IIOIIO>KHT91lbHOit o6paTHOH CBSI3H CTa6BJIBTpOHa, 

9 



... 

TaOJIH~ J 

Yc~o•xn 3KcnepHMeHTa 
I PellOO.I I PeJDW' II I !IapaMeTp UIIC =I5 B .7e = 0' 5 MB. 11.,. = 5B _z = I loW. 

s [~} 019? I 3 
Gu {riP J I9 24 

Cc [rnf!] 6 7,2 
~ ------

Kun 0,945 0,962 
'------ -·-· I 

J [MKa.] 0 0 

llpu nepexo~e OT pe~ I K pe3MMY IT 
L'1LI,.. = -IO B d:Z = +0,5 MB. 

.15 F¥1 +0,35 
.1 c3U rnrr>J i ----· 

+5 

~"~" % 0,5 
d C'.ac f/>~} +I,2 

~c.,.% O,I 

d-.. # /. I,8 

d,,.=4'('_.:4t:J4 .. )~ 2,4 

10 

~ 

K8K B C.H. 
/3/ 

8BTOpOB , HepaUHOHSnbHO. 11cnonb30B8HH9 BM9CTO CT86HnHTpOHS 

peaacTopa R, (pHC. 5a), KOTOpbll! BM9CTe C 9MKOCTbiO C 

rpspyiOI!l99 3B9HO, H yCT8HOBK8 HHTerpapyiOIIlell uenO'lKH R 
2 

C I 

o6paayeT HHTe
nap 

(pac. 56) ycTpa-

HaiOT B03MOlKHOCTb caMosoa6yJKAeHHH. BseAeHae R 
3 

, R 
2 

C 
1 

coaAaeT aaAeplKKY 

CHrHa na o6paTHOJI CBH3H, 0AH8KO, pa3yMHblll Bb!60p BenH'IHH STHX aneMeHTOB C 

y'leTOM AnHTenbHOCTH BXOAHOrO HMnynbC8 He CHHlK&eT K8'19CTB9HH~X nOK838TeneJI 

cxeM~. PaccMoTpeHHe !flopMyn, npaseAeHH~x B Ta6naue 4 c y'leToM aaMe'laHHll 

(CM. Bbllll9) 0 norpelllHOCTH lJ , n03BOnseT c.aenaTb B~BO.D 0 B03MOlKHOCTH no-
Hn 

ny'leHHH 'lpeas~'lallso Man~x senH'IHH o6mell AH~epeHuaanbHOll HenaHeliHocTH ans 

STHX CXeM, CnOC06HbiX y.aosneTBOpHTb .DalKe B03p8CT810111He Tpe60B8HHH 6y.aymero. 

4. C.H. c neps~M xacxa.aoM sa xpeMHHesoM TpaH3HCTope 

Haa6onbmee pacnpocTpaaeaae B aacToKI!lee epeMs nony'IHnH C.H. c nepBblM 

K8CK8ll0M H8 Kp9MHH9BOM Tp8H3HCTOpe. 3.aeCb Manbi9 113M9H9HHH BXOllHOrO TOKa Mo

ryT 6~Tb nony'leHbl nHIIlb npH IlpHM9H9HHH CnOJK!IOrO (COCT8BHOro) IIOBTOpHTens 

CO CTa6HnH3aUHell TOKOB SMHTTepOB TpaH3HCTOpOB H HaiipHlK9HHll 6aaa-KonneKTOp. 

npa .aocTaTO'IHO xopomeii CTa6anHaauaa norpemaoCTb, o6ycnoeneHHas aaMeHe· 

HH9M senH'IHH {3 I • f3 2 {33 CBX H rl , oTcyTcTeyeT, a o6mas norpem-

HOCTb TaKOJI CX9Mbl 6yaeT pasHa norpelllHOCTH, B~3B8HHOJI H3M9H9H11fM BXO.DHOrO .Ta-

Ka, onpe.aenHeMoro 11epea BXOAHOe conpoTHBneHHe C.H. ( r . ) • Ha pHc. 6 npe.a-
BX. 

cTasneHa oaHa aa cxeM Taxoro THIIa H ee ynpomeHHas aKBHBaneHTHas cxeMa. Ha 

paCCMOTpeHHH SKBHBaneHTHOil CX9Mbl nony'I9Hbl cneayiOIIlHe Bblp8lK9HHH .an$1 r • 
BX 

• 0+{3
1 

)( 1+ {3
2 

)( 1+ {3
3

) r ( 15) 
BX BXn 

B Ta6naue 5 npeACTasneabi 3Ha'leHRH f3 • ¢ ( I 
9 

) , 6nH3KHe K npe.aenbHO 

B03MOlKHbiM anSI npeABapHTenbHO OT06paHH~X TpaH3HCTOpOB THna n503A. 

T a 6 n H u a 5 

1 a (MKa) 2 8 80 

{3 1,3 3 10 
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OrreHO'IHOe saaqeaHe o6mea nH~~epeauuanbHolf HenuaelfaocTu, c y'leToM (15) 

H Ta61!Hllbl 5 npH r = 250 K, 6yaeT pasao 0,3%. BHnBMO, npH ycnoJKHeHHH 
sx.n 

nocneayromero xacKaaa ( ysenH'IeHHH r ) STO saaqeaue MOJKeT 6biTb yMeHb-
sx.n 

meao. 

K KpyllHOMY HenOCT8TKy T8KOH CXeMbl cneayeT OTHeCTH nnoxyro rrepeaaqy CHI'· 

H8118 OTpHll8Te1IbHOH IT011HpHOCTB, T.e, CIT8ll rronolKHTe1IbHOf'O HMITY1IbC8 rrepenaeTCH 

co saa'luTenbHOH saaeplKKOH, 'ITO s pgae cnyqaes HeJKenaTenbao. 

5. L!aCTOTHbie CBOHCTB8 C.l1. p831!H'IHOf'O HCIT011HeHHH 

PaccMOTpeHHe sxcrrepuMeHTaJibHO rrony'!eHHblX norapu~MH'!ecxux aMnnuTyaao

'IBCTOTHbiX xapaKTepucTHK C.l1. pasnuqaoro ucrronaeHHH noxasano, 'ITO ux qacTOT

Hble CBOHCTBa C XOpomHM rrpU611BlK6HHeM MOf'YT 6b!Tb OTp8lK61Ibl rrepenaTO'IHOl! ~HI 

uuel! suaa 

K (p)=----
cu T (16) P+l 

CH 

T.e. nepenaTO'IHOH ~yHKllHel! sneMeHT8pHOf'O anepHOllH'!eCKOf'O 3BeHa, 3aa'!eHH6 se-

1!H'IHHhl ITOCTOHHHOH BpeMeHH T 

1 
CH 

H cooTBeTCTByromee elf saaqeaue Bepxael! 

.anH CM pasnH'IllOf'O acnonaeHHH npeacTasne-'!aCTOTbi cpesa 

Hbl B Ta6naue 6 • 

napaMeTp 

T CaceK.) 
CH 

f ( Mru) 
B.C. 

B,C, 2" T 
CH 

T a 6 n H u a 6 

THn sneMeHTa, ycTaHoBne_H_!!Of'O s nepBOM xacxaae Cl1 

nonesolf Tpaa- KpeMHHeBbJll Tpansu- 3neKTpOHHaSJ naM-
sucTop 2N2498 CTop n503A na 6:>K1E (HyBH-

29 

5;5 

23 

7 

CTOD .. 6C""5,._.,..1 H .... }.__ __ 

5,5 

30 

BnHHHHe '18CTOTHblX napaMeTpOB (T,e. saa'!ealie Be1IH'IHHbl T ) Ha xaqe-
cu /5/ 

CTBO p860Tbl 38pHllHOf'O yCTpOl!CTB8 ll0CT8TO'IHO ll01!HO OCBemeHO B pa60Te H 

llOSTOMY saeCb He paCCMaTpHBaeTCH, 
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3 a K n ro ~ e H a e 

npoBe~eHHOe paCCMOTpeaae y6e~HT91lbHO UOKa3hlBaeT, ~TO 6e3 y~eTa KOBKpeT

HbiX Tpe60B8HHl! H YCIIOBHl! H911b3H C.Qel!aTb K8TeropH~.9CKOrO aaHB119HHH 0 npeaMy

mecTBBX O.QHHX CX9M nepe.Q llpyrHMH, 

ABTOpbl H8li9IDTCH, ~TO .QSHHaH pa60T8 o6ner~HT paUHOHallbHbil! Bbi6op H pac

~eT C.H. npa aaBeCTHbiX Tpe6oBaHHSIX K aapSI.QHOMY ycTpol!cTay a ycnoBHS!X (aa

npHJKeaae, naTaHae, TOKH noTpe6neaag a T,.Q,). 

B aaKIIID~eaae npHHOCHM Hamy 6naro.QapHOCTb COTPYliHHKSM na6opaTopaa Hllep

Hb!X npo6neM Ol1.Hl1 A.A. CTaxaay a B.T. lllea~eHKO aa npoBe.Qeaae MOHTalKHbiX 

H H8118.QO~Hb!X pa60T , a TaKJKe 3KCU9pHM9HTOB. 
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a) C.l1. c nepe~M xacxaaoM aa cocTaBHOM TpaaascTOpe 
B3 xpOMHB9B~~ TBD8 n503A. 

6) axesBSneBTHSH cxeMa Kacxaaa (T1-T3 ). 
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