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Bb!COKOe pa3pememrn COBpeMeHHhIX rronyrrpoBOJlHHKOBbIX Jl9T9KTOpOB MO)K9T 

6b!Tb peanH30B8HO, ecnH rrapaMeTpbl sneMeHTOB CII9KTpoMeTpH'19CKOI'O TpaKTa 

06ecrre'1HBa10T He TOnbKO Heo6XOJlHMOe OTHOIIleHHe CHI'Han-myM, HO If Bh!COKYIO 

CTa6HnbHOCTb K09!p!pHUH9HTa ycHnemrn nnn rrepeaaqn rrpn B03MO)KHbIX ll3MeHe

HllllX pa60'IHX ycnoBHil: Hanpll)K9Hllll nnTaHnll, TeMnepaTypbl OKPY)K8_10IU9li cpeJlhI, 

'aMIInHTYJlhl If '18CTOTbl cneaoBaHllll CHI'HanoB, Ilepe'IHCneHHhie Tpe6oBaHHll npeA'b-' 

llBnlllOTCll ,B oco6oli cTerreHn _K crreKTpoMeTpll'leCKOMY ycnnnTenlO n COOTBeT

CTBeHHO K 9KCII8HJl9pHOMY 6noKy, 

1. YcrrnHTenb 

nnHeilHblil Heneperpy)K81QIUllilCll ycnnnTenb ( YC-100/40) I KOTOpbIH nc-

' rronb3yeTCsi B T9'10Hllll nocneAHllX neT' B nHct>/ 1,2/ I IIOCTpoeH Ha 6aae Knac

Cll'19CKOil "TpOilKn' ( CM, pnc. 1) C ranbB8Hll'10CKOfi CBll3blO M0)KJlY KacKa)la

Mll, YcHnHrenb OXBa'leH o6meil OTpnuaTenbHOH o6paTHOfi CBll3blO no nepeMeH

HOMY n no noCTOllHHOMy TOKY, 'ITO noaaon11eT 6ea ycno)KH0Hllll cxeMHoro 

pemeHHll o6ecne'lllTb AOCT8TO'IHO BhlCOKYIO CTa6nnbHOCTb pa6o'lllX T0'19K n Bcex 

· napaMeTpoB; 

Ko9cpcpHUll9HT ycnneHllll OTJlenbHbIX K8CK8AOB TaKofi "TpoilKH" 6yaeT paBeH: 
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( 2) 

( 3) 

rne R k - aKmrnaneHTHoe corrpoTirnnemrn HarpysKH cooTBeTCTBy10mero KacKa-
n . • 

na, R:;) - 9KBHBaneHTHoe corrpOTIIBJI0Hlle B 9MllTTepHOH uerr11, R H - corrpo-

TIIBJI0Hll0 Harpy3Kll Bb!XOJlHOrO 9MllTTepHoro ITOBTOpHTenH. 

Torna, B rrpenrronomeHllll O)lllHaKOBOCTll rrapaMeTpOB TpaH31lCTOpoB, 06m11fi 

K09<p<pllUll0HT yc11neH1IH JlriH,cpeJlHIIX qaCTOT 6e3 o6paTHOH CB5131l 6yneT IIM0Tb 

BHJl: 

II )lJIH 

RH 

h s R R RH 
2 t 9 kt k2 

Ko=K,K2Ka"' h (h +R. )(h11 -i-h21 Ra) 
tt 11 k 1 9 9 
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3 3 
0,7,10 OM, Rk =l,2•10 OM, 

2 

TaK KaK nenHTenb B uerrll o6meil: o6paTHOH CB5131l eCTb 

Ra 
/3 "' ---

R a+Roc 
(5) 

rne R - 8KBHBaneHTHOe corrpoTHBneHHe B uerr11 o6paTHofi CB5131l (R = R !IR +R 
OC OC 24 25 26 

cpaKTOp o6paTHOll CB5131l ITO rrepeM0HHOMY TOKY 

yCHJI0H1151 yCHJIIIT0J151 naeTCH BbtpameHHeM 

1 h,1 (hit +Rk )(htl +h21 R8) I{ 
_,,, a 9 I 8-~+ 8 

K h 3 R R R 
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R +R oc 
9 

1 + /3K ,,,60 
0 

II K08<p<pllUll0HT 

( 6) 

HeaaBHCHMO OT rrpocTOTbl cxeMHoro pemeHH51 ll3-3a 60JiblllOro cpaKTopa 

o6paTHOH ,CB5131l ll3M0H0Hlle Harrp51lli0Hll51 ITHTaHIIH C:!:_12 B) rrpllBO)lllT K H03Ha

quTeJibHOMy ll3M0H0HIHO K09<p<pllUll0HTa ycunemrn ( 10-4/% I CM. p11c. 2) I qTQ 

IT03BOJI510T CHH3HTb Tpe6oBaHH51 K llCToqHIIKY IIHTaHHH. 3aBHCHMOCTb OCTanbHblX 

rrapaMeTpoB OT ll3M0H0Hll51 ITOCTOHHHoro HaIIp51lli0HllH IIHTaHHH (rronHoe BXOJlHOe 

COITpOTIIBJI0Hll0 1 BHyTpeHHee COIIpOTIIBJ10Hll0 H ll3M0H0Hll0 pa6oq11x TOqeK ITO 
IIOCTOHHHOMY TOKY ITOK838Hbl Ha pile. 3, pnc. 4 II pile. 5). 
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ilorronHHT0JibHOe' CHlllli0Hlle TeMrrepaTypHOH 38BllCIIMOCTll 06ecrreq11BaeTCH 

rrpHM0H0Hll0M TepMHCTopa ( R2e> B uerrO'lKe o6paTHOH CBH3H ( CM. p11c. 6) I 

H Koacp<pHuHeHT ycHneHHH H3MeHHeTCH rrpHMepHo Ha 0,08% rrpH H3MeHeHRH 

TeMrrepaTypb! OT 15 )lO 50°C ( CM. pHc. 7) I a 3aBHCHMOCTb KonneKTOpHoro 

TOKa Tp8Tbero Tp8H3HCTOpa OT TeMrrepaTypb! rrpHBe)leHa Ha pile. 8. 

06maSI o6paTH8SI CBSI3b IT03BOJIH8T He TOJibKO ynyqrnHTb JIHHeHHOCTb (Ha 

HarpyaKe B 100 OM B )lHarrasoHe·0-10 B JlH<p<pepeHUH8JlbH851 H8JIHH8HHOCTb He 

rrpeBbJlliaeT :!:..0,2% I CM. pHC. 9) I HO ,, rronyqHTb )lOCTaToqHo Manoe BpeMSI 

HapaCTBHHSI (35 HCeK) H xopornHe ITOK838T8JIH BXOJlHOH H BhlXOJlHOH uerr11 6e3 

rrpHM8H8HHSI BXOJlHOro H cno:llmoro Bb!XO)lHOro 9MHTTepHbIX ITOBTOpHTeneil:. 

TaK, rronHo·e BXOJlHOe corrpOTIIBJieH_lle yc11n11Te1ISI, KOTOpoe naeTCH BbtpameHHeM 

3 I 
h:n R R H_ ~ 9 z "" --,9 k, k 2 ~ 

BX ( h +R )( h • + h H- ) R:-
11 !a kl Ilg 21-9 9 OC 

( 7) 

3 . 
HMeeT BenHqHHY rropHnKa 60• 10 OM ( CM, pHc. 3). Bb!COKOe ITO/IHOe BXOJlHoe 

conpOTIIB/18Hlle II03B0/IHeT llCIIOJib30B8Tb IIpOCTOH BXOJlHOH )l8/IHT0Jlb ( I{ .•. R -
4 14 

- C rnaroM neneHHH "' 1,5) 6e3 JlOIIOJIHIIT8/IbHb!X KOMII8HC8UllOHHbIX aneMeH-

TOB, 

BHyTp8HHee corrpoTHB/18HHe YCIIJIHT0JISI Bb!pamaeTCSI cnenyIOlllllM o6pa3oM: 

It R
0

c h ( h . + Rk ) ( h 
11 

+ h 2 ._R_) 
D Q 3 l 1:;} 119 1 °<!I -,; 9 .. "' 

I h 3 R R RH R 
213 kl k 

2 
9 

( 8) 

n paBHO rrpHMepHO 1,5 OM (cM. pnc. 3, pnc.10, p11c. 11 11 pile. 12). 

ranbBBHHqecKaSI CBSI3b Me*nY KaCKanaMH H CTa6HJibHOCTb pa6oqHx 

ToqeK o6nerqaroT rronyqeHHe xopornHx rreperpyaoqHbIX xapaKTepHCTHK B qac

TOTHOM H aMII/IllTYJlHOM OTHOlli8Hllll, II B cnyqae CTOKpaTHOH 8MII/IHTynHoil: rrepe

rpy3Kll BpeMSI BOCCTBHOB/IeHHSI KOacpcpmrneHTa yc1111eHHH .cto 0,99 Ko Jl/151 HM

rrynbCOB C JlJIIIT8JibHOCTbID 0,5 MKCeK MeHbllie qeM 1,5 MKCe~ ( CM. p11c. 13 

H 14), 

KoHCTBHTbl JlH<p<pepeHUHpoBaHHSI H HHTerpnpoBaHHSI YCll/IllT8/ISI peryn11py

IDTCSI B rrpenenax OT 50 HCeK no 5 MKCeK, II IIpll 9TOM rrapaMeTpb! Bb!XOJlHOro 

CHrHana M0HSIIDTCSI H03HaqnTeJibHO IIpH H3MeHeHHH K09<p<pHUH0HTa ycnneHHSI 

(cM. pHc. 15). 

5 ~\ 



B yc1In1ITene rrpenycMoTpeH norronHIITenhHb!ll BbICOK0OMHblll BX0ll KOHT

ponhHbIX CIIrHanoB, a TaKJKe cornacoBaHHbJe ( 50 IInlI 100 OM) Bb!XOllbl ( HII3-

K00MHbie Bb!XOllbl IICIIOnh3YIOTCSI TOnhKO B cny,:rne cornacoBaHIISI Ka6eneii rrepe

na'III B rrplieMHOM KOHUe). 

HHBepTIIpyronmii TpaHcqiopMaTop Ha Bb1xone II03BonsreT rrpocTeiirulIM crroco-

6oM rrony'IaTb onHoBpeMeHH0 n HMIIynhCb! rronoJK1ITenhHOii rromipHOCTH, TaKoii 

TpaHcqiopMaTop B cny'!ae Heo6xonHMOCTll M0JKeT 6b!Th IIpHMeHeH II Ha BXone; 

3aBIICIIMOCTb ero K09qlql!IUII8HTa rrepena'III OT aMIInlITYllbl IIMIIynhCOB ( nnsr ManbIX 

H 5onhlllHX aMIInHTyn) nnnIOCTplipyeTCSI plIC, 16 II pile, 17, BenlI'IIIHa 9Toro 

K09qJqJIIUIIeHTa rrepena'III K O'IeHh 6nlI3Ka K enlIHIIUe (HaMOTKa 61IqJqJ1InSipHaSI 

N = N ) • II IIOTepn 06ycnoBn1IBaIOTCSI II0'ITH IICKnIO'IIITenhHO corrpoTHBne-
p ~ . 

HIIeM rrepBH'IH0ii II BTOplI'IHOii o6MOTKII R 
0 

ll R 
~ 

K 
RI +RH 

( 9) 

RI +R H + R +R 
p ~ 

rne R1 - corrpoTHBneHne HCT0'IHHKa CIIrHanoB, a R - corrpoTIIBneHne Ha-
H 

rpy3Kll, 

ITpn 9T0M co6CTBeHHOe BpeMSI HapaCTaHH.H TpaHCqJOpMaTopa (6e3 Bbl-

5pocoB) MeHbllle 5 HCeK, a 9KBHBaneHTHa.H BpeMH-K0HCT8HTa T 8KB ( R "' 

"'R «RH 
~ 

T 
9KB, 

paBHa: 

L(RI +RH~ 

HH(RI +RP) 

3nech L -HHllYKTHBH0CTh o6MOTKH, 

p 

( 10) 

YcnnlITenh II03B0n.HeT K8CKan1Ip0B8H1Ie (MaKCHManhHblH K09qlqJIIUHeHT 

yc1IneH1I.H 104 , BpeM.H HapacTaHII.H "" 50 HCeK) , II nn.H o6ecrre'!eHH.H 0IITIIManh

HOro C00THOllleHII.H CIIrHan/rnyM K08qlqJIIUIIeHT yc1IneH1ISI rrepBoii CeKUllll 

nonJKeH Bb161IpaTbC.H MaKCHMan:bHbIM, a BTopoii - MIIHHManhH0 B03M0JKHbIM, 

OcHOBHhle rrapaMeTphl crreKTpoMeTpH'!ecKoro ycHnlITensr rrpnBeneHhl 

B Ta5n, 1, 

6 

~-

:r 
(I 

Ta6nnua 

1. nom1pHOCTb BXOllHhlX llMIIynbCOB 

2, nom!pHOCTb BhlXOllHhIX llMIIynbCOB 

3, Koaqi¢nuneHT ycnneansr 

4, Illar perynnpoaaanH Ko9¢¢nuneHTa 
ycnneansr 

5, Co6cTaeaaoe BpeMsr aapacTaansr 

a. Bxoitaoe corrpoTnaneane 6e3 axoitaoro 

itennTensr 

7. BXO/lHOe corrpoTnBneane c BXOllHi,JM 
itennTeneM 

8. BayTpeaaee corrp~Tnaneane 

9, Lln¢¢epeaunanhHasr aennaeilaocTb 

10. KoacTaHThI itn¢¢epeaunpoaaansr 
n naTerpnpoaaansr 

11, TeMrrepaTypaasr 3aBHCllMOCTb 

12, 3aancnMoCTb Ko9¢¢nuneaTa ycnneansr 
OT Il3M8H8HHSI HarrpSilK8HHSI IIUTaHnSI ( :t_l 2 B) 

13, lllyMhI, rrpnB8/l8HHbl8 K BXO/ly JlnSI 

Ma«cnM anbHoil rronocb1 rrporrycKaansr 

14, BpeMSI BOCCTaHOBneanH rrpn CTOKpaTHOll 
aMIIIIHTY/lHOH rreperpy3K8 

15, TTnTaane 

16. PaC'!~THblll KpnTepnil HaitelKHOCTH 

17. "lfncno TpaH3llCTO~OB 

oTpnuaTenbHaH 

oTpnuaTenbHaSI n rro

nolKnTenbHaH OllHOBpe

M8HHO 

2 ••••• 100 

.. 1,5 

35 HC8K 

50 KOM 

1 'KoM (50 nnn 100 oM) 

l,5oM n50oM ( lOOoM) 

:t_0,2% 

50 HCeK ........ 5 MKCeK 

9KBnaaneHT 5, 10-51°c 

10-4 /% 

14 MKB a<p¢. 

2,5 t n 
+12 B 

-12 B 

14 Ma 

14 Ma 

-6 3, l• 10 /qac 

3 

2. 3Kcnaaaepao-noporoBoe ycTpoffcTBO 

ITpeUH31IOHHoe rroporoBoe YCTpoiiCTBO llnH II3MepeHIIH aMllnlITYllHhlX xapaK

TBpllCTIIK crreKTpoMeTplI'IBCKIIX TpaKT0B (cM, plIC, 18)11,2,3/ IICII0nhayeTCH 

C0BMeCTH0 co CIIBKTp0MBTplI'IBCKIIM yc1In1ITeneM II B Kff'!eCTBe 8.Kcrraanepa 

nnSI "pacT.H:>KeHIISI"' 1IccnenyeMh1x crreKTpoB, 
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\ ;~ /3/ '· I ~. 
IlocKonhKy B IIplIBOlllIT,CSI _Jm :: pMaUIISI TOnbKO O ero pa6oTe KaK II3-

Mep1ITenbHOrO ycTpoiicTBa C 'IIdCT,OSIHHbii aMIInlITynoii Ha Bb!Xone, HIIJKe pac-
' \ 

t:MaTplIBaeTcSI ero rrp1IMeHeH1Ie B. "~crraunepHoM" peJKIIMe, 

B TaKOM pelKIIMe rrepBOCTerre1rnoe 3Ha'!eHHe IIMeeT He TOnbKO CTa61Inb

HOCTb BenH'IHHbl rropora Uo ( CM, puc, 19,20 u 21), HO II IIOCTOSIHCTBO, c KO-

TopbrM coxpaHSieTcSI Benn'IIIHa KosqicjmuneHTa rrepena'ln >.. 'IIOCKOnbKY aMrrnn-

Tyaa BblXO.(lHOrO cnrHana U Bb!X onpeaens:ieTCSI HerrocpeacTB8HHO HMH: 

U ,,,,\(U -U ) 0 • 
BblX, BX, 

( 11) 

rne u BX - aMIInHTyna BXOllHblX HMilynbCOB, 

O6muii xapaKTep rrpenaTo'!HOii qiyHKUIIH sKcrraHnepa nns:i paSHbIX aMrrnu

TY.O BXOllHblX cnrHanoB II BenH'IHHbl rropora unmocTpnpyeTCSI plIC, 22, u a Ha 

puc, 23 rrpencTaBneH xapaKTep qiyHKUHI! rrepena'ln B o6nacTH He6onblIIHX aMrrnu

Tyn BXOllHblX curnanoB, 

l1HTerpanbHas:i II nmpqiepenu1IanbHaSI uenuueiiuocTh sKcrrauaepa B 3aBII

CIIMOCTII OT aMIInlITY.(lbl BXO.OflbIX IIMrrynhCOB .(lJISI pa3HbIX B8JIII'IHH rropora 

rrpHB0llSITCH Ha pIIC, 24 II p1IC, 25, a·ua p1IC, 26 II 27 II0Ka3aHa saBIICIIMOCTb 

aMIIJIHTYllhl BblX0llflbIX IIMIIynhC0B OT II3MeHeHIISI uarrpSilKeHIIll IIIITaHIISI ( ~12 B) 

II II3MeJieHIISI TeMrrepaTypbl ( nns:i pa3Hb!X BenH'IIIH rropora H aMrrnIITYllbl Bxon

Hb!X CIII'HBJIOB). 

HaKoneu, pIIc, 28 rro3B0JIHeT rrony'!IITb rrpeacTaBne1me 06 ypoane co6-

CTBeHHbIX IIIYMOB 9KCrrannepa II 0IITHM8JlbHO nocTIIlKIIM0M aMIIJIIITYllH0M pa3pe-

lllel!llllO B 38BIICIIM0CTII OT aMilnllTYllhl BXOllHblX IIMIIYJibCOB rrpII He60JiblIIOii 

aMrrnlITyne Bbixonnoro CIIrnana, OcuoBHbie rrapaMeTpb! sKcrrannepno- rroporo

aoro ycTpoi:'rcTBa rrpHaeneHbI B Ta6n. 2, 

Ta6nHua 2 

I. ITomipHOCTb axonHhIX II BbIXO.QHbIX 
HMIIynbCOB 

2. A M!Inl!Tyna BXO/l!IbIX IIMilynbCDB 

3, BxonHoe corrpoT11BneH11e 

4, AMrrnnTyna BbIX0.QHbIX HMIIynbC0B 

8 

oTpnuaTenbHaH 

0 ,,.,, 10B 

100 K0M ( 100 OM) 

0 .... IDB 

I 

1, 

;) 

5, BayTpeaaee 'corrpoT11anea11e 

6, Ben11q11aa rropora 

7, ToqHoCTb'YCTaHoBneHl!H rropora 

8, Kos¢qi11u11eHT rrepenaq11 

9, MHTerpanbH8H Hen11aeiiHOCTb 

10, l111¢¢epeaunanbHaH aennHeiiaocTb 

11, lllyMbI n rrponesaane rronrroporoBbIX 
cnraanoB 

12, TeMrrepaTypHaH saBHCHMOCTb rropora 

I r· I :-

/ ' 

\..._,-

13. TeMrrepaTypHaH saBHCHMOCTb Kos¢¢nu11eHTa 
rrepenaqn 

14, 3aBHCIIMOCTb Benl!'il!Hbl rropora OT 
HaIIpHlKeHl!ii IIHTaHIIH ( :!:.l 2 B) 

15, 3aBHCIIMOCTb Kos¢¢11u11e1ITa rrepenaq11 
OT 1!3MeHeHl!H HaIIpl!lKeHl!ii IIl!Ta!Il!H (:t_l2B) 

16, IT11Taane 

17. PacqeTHblll Ko8¢¢11uneHT HanelKHOCTH 

18, 411cno TpaH311CTOpOB 

llHrepaTypa 

1,5 OM ( 100 OM) 

0,2,,., 10B 

nyqwe 0,05% 

0,97 

!.O, 1% 

CM,pHC, 25 

Me!IbWe 1 MB 

3KBHBaneHT 3•10-5/oC 

9KBHBaneHT 3, 10-
51°c 

Me!IbWe 6, 10-4 /% 

'-4 MeHbWe 6• 10 /% 
+12B 58 Ma 
-12B 58 Ma 

-6 
5,5• 10 /qac 

3 

1. M. JlpaJKeB, P. Kpay3e. Marep1ranbI CHMII03HyMa ITO Hl:fepHoii aneKrpoHHKe. 

Bapna, 1969, crp. 145-151, J]y6na, 1969. 

2. M. Jlpal!'eB. llpenpHHT OHHH, 3-3637, Jly6na, 1968, 
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·2 

Piic, 1. Tip1rnu1m11anbHaH cxeMa crreKTpoMeTpll'!ecK·oro yc11n11TenH, 

4: [%] 

1 ,0,1 

±0 

- 0,1 

-0.2 

t =I ( ~unHT ) 
x -12V 

A+ 1ZV . UnHr 

II/J6Jxu= 10V; RHArP = 1002 ° !: 12V 

/ ~ ' / '~ 

-W ·5 !0 +5 +W 4~roo 
{J~T 

P11c. 2. OTHOCIITenbHOe 113MeHeane Kos¢¢nuneHTa ycnneHIIH KaK ~YHKUllH 
aarrpH)KeHIIH rrnTaHIIH C:!:_12B), lJacToTa cne.QoaaHnH - 10

3 
nMrr/ceK, .QnnTenb

HOCTb - 10-6 ceK. 
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1, 

I 

I 
I 
I 
' 

I 
\, 
I 

. 
l~[10h. 

I 
I /Z,xl=/( 6 v,,,,,.9 Un,,r 

F = 10JHHn/CEK ,= 10-'c 
{/.,,...,.,., 10V 
RHAr/Oa100J? . . 

60 -~ -
i.----

40 
.. 

20 

-10 -5 ;-0 +j +10 

4(/fl#T~ 

lln11rt 
P11c. 3, 3aBIICIIMOCTb Benn'!IIHbl rronaoro BXO.QHoro corrpOTIIBneHllH ycnn11Tem1 
(B 103 OM - 6es BXO.QHoro .Qen11TenH) OT ll3MeHeHllH HallpH)KeHllii ITIIT8HllH 
( + 12 a). 4 acToTa cne.QoBaHIIH - 103 llMITI ceK, .QnllTenbHOCTb - uf;.'6c 
- eK. 

R;{S?J 

2 

1 

I 

'-... 
--...... 
~ I"'---_ 

~ 

-10 -J ~o 

R, ~I ( 411-t) 
Ull#rt 

11.,,.a.,x= fOV 

~s +10 

AU~[¾/ 
lln-~ 

Pnc. 4. 3aBllCllMOCTb Benll'IIIHbl BHyTpeaaero corrpoTnBn111nH OT ll3MeHeHllH 
HarrpH)KeHnli rrnTaHllH ( :!:.I 2 B). lJaCTOTa cne.QOBaHnH - 10 llMITI ceK, .Qn_nTenb
HOCTb - 10-6 ceK. 
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U1111r 
Puc. 5, CoxpaHeHue pa6oqux ToqeK no ITOCTOHHHOMY TOKy npu U3MeHeHUU 

H8IlpSilKeHUfi ITUT8HUSI - U3MeHeHue KonneKTOpHoro TOKalK TpeTbero TpaH-
0 3UCTopa, 
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Puc, 6, TcMnepaTypHblll K09cpql!IUlleHT ucnoqK!I o6paTHOfi CBS13U B 38B!!C!IM0-CTU 

oT aen11q11HbI nocnenoaaTcnhHoro conpoT!IBnemrn R ~ ( R 
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Ha p11c, 1). 
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P11c, 7, OTHOCUTenbHOe U3MeHeHUe K09qlqlllUUeHTa $c11neH!ISI KaK cpyHKUllll 113-

MeHeH!ISI TeMnepaTypbl, '-IacToTa cnenoaaHUSI -· 1 0 UMn/ ceK, Jllll!TenbHOCTb -

10-6 ceK, 

A]Ko{¾} 
J,..o 
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"}Ko =/(To} 
Ho 

(J,,0- T,) 

___.. 

10 20 

/ 
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JO 40 50 

T[°CJ 
P11c, 8, CoxpaHeHUe pa6oqux ToqeK TpaH3UCTOpOB no ITOCTOSIHHOMY TOKY 

npu U3MeHemm TeMnepaTypbl - OTHOC!ITenbHOe U3MeHeH!le Benuql!Hbl KonneK
TOpHoro ToKa TpeTbero TpaH3UCTOpa. 
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/Jd = ""U/Jblx 100 

Koliflsx 

I., RHArP = 100 52 

'!:O • • • • -• • • 

-1 

-2 

2 4 (j 8 

l/41;,xyf V/ 
Pnc·. 9, .llmp<jiepeHIUianbHaH HemrneilHOCTb ycnnnTen.11 B 38BllCllM0CTll OT 
aMnnnTy/:lbI BbIX0AHoro cnrHana. LfacToTa cneaoBaHnH - 103 nMn/ceK, ann
TenbHDCTb - 10-6 ceK. 

R,{QJ 

11,5 

R, = I (ll/161Ky) 
RHA.rP = 10052 

1,0 

0,5 

2 4 6 8 

lll//Jx,rf VJ 
Pnc. IO. BHyTpeHHee conpoTnBneHne yc1mnTen~ KaK qiyHKUllH aMnnllTY/:lbl -6 
BhIXDJ:lHoro cnrHana. LfacToTa cneaoBaHnH - 10 nMn/ceK, annTenbHDCTb - 10 ceK. 
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\ (J.,,.,x = IOV 
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,o• toi 10' 104 - RHAr~[2) 

Pnc. 11. BayTpeHHee corrp0TllBneHne ycnnnTenH B 38BHCllMDCTll OT conpo
TllBneHllH aarpy3Kn. LfacToTa cneaoBaHnH - 103 nMn/ceK, annTenbHDCTb -
10-6 ceK. 
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{J11s,.,x = 10 V 
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to• 
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102 10' 104 101 

RH,,.rP[RJ 

Pnc, 12. OTHDCHTenbH0e ll3MeHeHne Kos¢¢nuneHTa ycnneHll.11 KaK qiyHKUllH 
CDilij0TllBneHllH Harpy3Kll, qacToTa ITDBTopeHll.11 - 103 nMrr/ceK, annTenbHDCTb -
10- ceK. 
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Pnc. 13. OTHOCRTenbHOe ll3Meaeane Kos¢¢nuneHTa ycnneang B 3aBRCllMOCTll 
OT Kos¢¢nuneaTa aarronaeHnH, 
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Tvm.[10·11 
Pnc, 14, BpeMH BoccTaaoBneang Kos¢¢nuneaTa ycnneang no Bennqnab1 0,99 
B 10-6 ceK KaK ¢YHKUllH nnnTenbHOCTH RMrrynbCOB, 
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tsxu- = 10Hl<CEK 

t'H '"- 't'A = f HKC~K 

llAPAHETP: K =Jo 
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100a 
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2 4 6 

t {t:fKCEK} 

Pnc, 15, I1aMeaeane ¢opMbI aopMnpoBaaaoro Bb1xonaoro cnraana B aaBncn
MocTn OT Koa¢¢nuneaTa yc11neang, YacTgTa cnenoBaHnH - 103 nMrr/ ceK, 
nnnTenbHOCTb axonaoro nMrrynbca - 10- ceK, KOHCTaHTbI nn¢¢epeaunpoaaang 
n llHTerpnpoBaHRH - 10-6 ceK, 

t,.K l'I.J 
K 
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Rir •100.2 r-L JJasl O ~Wik 
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t,./ ·f <Lfiy.,,J 
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)JH =2000; iZ I2,5/5; h= 5JJU 
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K = 0,99?5 

l 3Kll=3?0J.!KC6Ki t ~ .C. 511ceK 
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--•--► U lmVJ BXu 
Pnc, 16, OTaoc11Tenbaoe naMeaeane Kos¢¢nu11eaTa rrepenaqn naBepTnpyKnuero 
Tpaac¢opMaTopa aa axone ycnn11Teng ( K = 0,9975) B aaBnc11MocTn OT aMrrn11-
Tynb1 BXOnHhlX nMrrynbCOB, YaCTOTa cnenoBaHHSI - 103 IIMITlceK, nn11TenbHOCTb 

axonaoro RM rrynbca - 10-6 ceK, 
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(/AlxyfV] 
Pnc. 17. OTHOCl!TenhHoe naMeHeHne KoscpcjmuneHTa rrepe)la'!n l!HBepTnpyJOuiero 

TpaHCipOpMaTopa Ha BbIX,i)Jle ycnn11Tem1 ( K = 0,9752) B 38B!!CIIMOCTII OT 

aMrrnnTy)lhl BbIXOJlHb!X IIMIIynbCOB. t.JacToTa cne)lDB8Hllll - 103 IIMII/CeK, 11n11-

TenbHOCTb - 10-6 ceK, HarpyaKa 100 OM. 
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Pnc. 18. ITp!!HUIIIIl!anbHal! cxeMa 9KCII8HJlepHo-rroporoBOl'O ycTpOttCTBa._ 

" 
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Pnc. 19. OTHOCHTenbHOe lf3MeHeHHe BenH'!lfHbl rropora u O B 38BHCHMOCTH 

OT OTHOCHTenbHOl'O H3MeHeHHll Harrpm!<eHHll IIHT8HHll (;!:)2B). 

4 UoH3H[%] 

1 • a1 

tlUoH3M= f {T) 1 V )( 

2,5V 4 

lj8111 =U0 = nAPAMETP 
5 V a 
7,5 V v 
HV <> 

±0 
• '/ ~ '/ ,111111//11 [:LL£, 

~Pf////////1//Li~ 
0-

-0,1 

20 30 '10 50 

T [°C] 
PHc. 20. OTHOCHTenbHOe H3MeHeHne BenH'llfHbl rropora u O B 38BHCHMOCTII 

OT naMeHeHHll TeMrrepaTyphI. 
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Pnc. 21. MaKCllManbHOe OTKnoaeane {ToqHOCTb) npn ll3Mepeann 8MilllllTYllbl 

nMnynbCOB OT reaepaTopa KOHTpOllbHbIX cnraanoB. 

u..,,[1 ~,.,,,,: f (Uar.1t) 
18 ' - nAPANETP 

I I I ---t-l --f-l-~l--+-V~~1 I l/7~17' I , /I 

61 I I I I I b'/V I /I I 

~ I I I I 1//!/ I . 

zl I V/V I /I I Y I I., 

2 
---UBlu[V] 

. Pnc. 22. AMnnnTyAa llMilynbCOB aa BbIXOlle 9KCil8H)lepa K8K cpyHKUlllI aMnnnTy/lhl 

BX§llHbIX cnr·aanoB lllllI pa3HhIX aaiwlI)KeHnii nopora. YacToTa cneAOB8HlllI -

10 nMn/ceK, /lllllTenbHOCTb - 10- ceK, aarpyaKa - 100 OM. 
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100 

-100 :!:O 100 200 
---Usx11-Uo {mvJ 

Pnc. 23. ITepeAaToqHaSI xapaKTepncTl!Ka 9KcnaHAepa B o6nacTn ManhIX aMnnn
TYll BblXO/lHOI'O cnraana. YacTOTa cneAOB8HlllI - 103 llMn/ ceK, llllllTenbHOCTb -
10-6 ceK, aarpyaKa - 100 OM. 
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Puc. 24. l1HTerpanbH81I aenuaeiiHOCTb 9KCil8HAepa K8K cpyHKUIIII 'IMilllllTYAhl 
BhIXOAHhIX curaanoa nnH pa3HhIX aennq11H nopora. YacToTa cnenoaaam1 -
103 nMn/ceK, nnnTenbHOCTb - 10-6 ceK, aarpyaKa - 100 OM. 
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Pnc. 25.-Llncjl<!>epeHunanbHSH aennaeilHOCTb SKCUSHAepa KSK ~yHKUHH aMnnn

TYAb~ BbIXOAHbIX cnraanos Ana pa3HbIX senn'IHH nopora. t{acToTa cneAOBaHHH 
1o3 HMn/ceK, AnHTenBHOCTb - 10-6 ceK, aarpy3K8 - 100 OM. 
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Pnc. 26. 0THOCHTenbHOe ll3MeHeHne SMIInIITYAbl BblXOAHblX nMnynbCOB B 38Bll
CllMOCTll OT OTHOCHTenbHOr'O ll3Meaemrn HSIIpHll(eHHil nnTaHnH (:!::.12 s) AmI 

pa3HbIX aMrrnnTyA BXOAHbIX cnraanos n senn'InH rropora. t.JacToTa cneAoBaHHSI -
103 HMn/ceK, AnnTenbHOCTb - 1 o-6 ceK, Harpy3K8 100 OM. 
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