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JI1st yCMIIMTENThHOTO KacKajaa Ha TPAaH3UCTOpE, BKIIFOYEHHOM 10 cxeMme (puc. 1) ¢ oommm

IMHUTTEPOM TPEeOYyeTCsl ONPEICTUTh:

R
a
Rr I
Ugx R

Puc. 1. Tunosas IMpUHOUIIMAJIBbHAA JJICKTPUYCCKasd CXEMa YCHJIMUTEIIBHOI'O KacKalda IIO

CXEMCEC C O6H_II/IM OMUTTCPOM.
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Homunans! anementos R, C.

h — B paboueii TouKe.

Rixx — BXOJITHOE COTIPOTHBIIEHUE KacKaa.

Rpuxi — BBIXOJIHOE COMTPOTUBIICHHUE KacKaa.

Kuc — xodpdumument mnepenaum (yCWIIEHHUS) HAINpPsDKEHUS BXOJHOTO CHTHANA,
MIPUIIOKEHHOTO KO BXO/Y TPAH3HCTOpA.

Kh - Kodouument uepenaun (ycuneHus) HampsDKEHUS BXOJHOTO CHUTHAA,
MIPUIJIOKEHHOTO KO BXOJY KacKaja.

Kik — koadpurmenT ycunaeHus mo BXoJHOMY TOKY CUTHaJIa 4yepe3 6a3y TpaH3ucTopa.
Kb — KO3 (HULIMEHT YCUIIEHHUS 110 BXOJAHOMY TOKY KacKaja.

Kp« — koaddunnent nepenaun (ycuneHus) o MOIHOCTH CUTHAJIA HAa BXOJI€ KacKaza.

10. f; — kpaiiHee BepxHee 3HAYCHUE YCUIIMBAEMOM MOJIOCH YacTOT.

11. f, — npenenbHas paboyasi YacTOTA IO HIYMY.

12. Ky, — k03¢ duIuenT nryma Ha CpeTHUX 9acTOTax.



Hcxoanble JaHHbIE AJId pacuera:

— tun Tpansucropa KT361b;

— aMIUIMTy[a HanpsbkeHus Ha Bxoze kackaga Ugy = 0,4 B;

— comnpotuBieHue ucrounrka curana Rr = 1,0 kOwm;

— comnportusienne Harpy3ku Ry = 0,15 kOwm;

— HWKHEE 3HaYCHHE YCHIIMBaeMOi monockl yacToT fyy = 400 ['m;
— JOIyCTUMBIE YaCTOTHBIC HCKakeHuss My = Mg = 0,7,

— MuHHUManbHas pabouas temmneparypa T° Ky 253°K;

— MakcuMaibHas pabouas temmeparypa T° Ky, 303°K;

— HampspKeHHE UCTOYHMKA nuTaHus Ex = 15B;

— OTHOCHUTEIbHOE OTKJIOHEHHE ToKa KosuiekTopa Alk/ Ik = 0,25.

Tpansucrop — KT361b.
TpaH3ucTop KpeMHUEBBIH MIIaHAPHO-3MUTAKCUATIBHBINA, MPOBOJUMOCTE P-N-p.
OO6paTtHslii Tok KoiiekTopa npu Temmepatype To °K I, = 1 MKA.
[TocTosiHHas BpeMeHHU Lienu 0OpaTHOM CBSI3U Ha NMPEAEbHOM BBICOKOM yacToTe T, =500mc =
=500-10 " c.
EmxocTb kosekTopHoro nepexoja Cy=9 nd = 9-107% .

[IpenenbHBIN pexuM

Uks — TOCTOSIHHOE HAIPSHKEHUE KOJUIEKTOP-dMUTTEP, Bl 25
|k — TOCTOSTHHBIN TOK KOJUTEKTOPA, MA . ...\ttt enteineeneeneeaneaneannenns 50
Px — mocTosiHHAas MOIITHOCTH, pacceMBaeMasi Ha KOJUIEKTope, MBT........... 150
fh, — IpeebHAS 9ACTOTA, MITL. ...\ttt 100
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Pucynok 2. BxonHbie U BBIXOAHBIE XapakTepucTuky Tpansucropa KT361b.
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Pacuer mo nocToOTHHOMY TOKY.

COHpOTI/IBHeHI/Ie pPE3rUCTOpa RK N3 COOTHOHMICHHA
R

Ky =1+,
RK

rae Kr=(1,2-1,5) npu Ry<1k.
[Tpumem R=300 Owm.
R» onpexnenym u3 yciaoBus
R, =(0,1-0,5)R, =0,5-300 =1500.
[TocTpouM Harpy304HYIO JIMHHIO YCHIIMTEILHOTO KaCKa/ia 0 JIByM TOYKaM
l-stouka- |, = 0, U_ =FE =155,

2-sTouka - | = E, 15 33m4,

R +R  150+300

[lepeneceM Ha OTHOENbHBIA PUCYHOK XapaKTEPUCTUKH TPAH3UCTOpA 3aJaHHOTO st
pacuetoB (puc. 2).

Bribepem pabodyro TOUKY Ha Harpy304HOU MPSIMOM € y4e€TOM 00eCreueHus! TMHEHHOCTH
XapaKTePUCTHUK, JUII TOYKKM mokos A monyunm: U,=8 B, I = 13,8 MA. Jlo6aBouHbIe
XapaKkTepUCTHKU HAa PHUCYHKe 3 HaHECEHbl MYyHKTUPHOW JIMHUEH ansi TokoB 0a3wl 16=0,02 u
1=0,08 MA cooTBeTcTBeHHO. JlomycTHMOE M3MEHEHHE TOKa KOJUIEKTOpa B ITHX JUara3oHax

TOKOB 0a3pl - Al , =0,00714.

OHpeI[CJ'II/IM MOINHOCTB PaCCCHBAHUA Ha KOJUICKTOPC B pa6oq6171 TOYKC:

P, =U_-I, =8-0.0113=0.0904 Bm.
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Pucynok 3. Berxognsie xapakrepuctuku Tpansucropa KT361b.



Tak kak MacmTad mpeacTaBiIeHHBIX TpadUKOB CIUIITKOM OOJBIION M HAHECTH HA HHUX

MOCTPOCHUA HC TPCACTABIIICTCA  BO3MOKHBIM, YBCIMYHUM  BXOAHYHO  XapaKTCPUCTUKY

TPaH3UCTOpA, OTPAHUYMB €€ 3HaUYeHUsIMH TokaMmu 0a3bl 0-0,2 MA, HanpspkeHueM 0a3a-dMHUTTEp
0,4-0,8B. Hanecem Ha BXOHBIE XapaKTEPUCTHKH TPAH3KCTOpa pabouyro TOUKy (puc. 4).

Jlst Touku mokos nosxyunM: 16=0,05 MA, Ug,=0,64 B.
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Pucynok 4. Bxoausle xapakrepuctuku Tpansuctopa KT361b.

Ompenenum h — mapaMeTpsl TpaH3HCTOPA, COOTBETCTBYOIUE cxeMe ¢ OO, Mob3ysich

BXOJOHBIMH U BBIXOJHBIMHU XAPAKTCPHUCTUKAMU TPAH3UCTOPA:

I10 BXOAHBIM XapaKTCPUCTHUKAM OIIPCACIIACM:

h=el  _ O 1000 0,
AI5 Uk = const 0'110

hlzzﬂ =%=0,028,
AU 5

K3 116 = const

110 BBIXOAHBIM XapPAKTCPUCTHUKAM ONPCACTIACM:

21:AIK M2
AI 6 |Uk» = const O’ 06
-3
h,, = AL 22107 waotcn
AUK 16 = const 5

Onpenenum napameTpsl T-00pa3HOii SKBUBAICHTHON CXeMbl (pHC. 5):



Rs Rs

PI/ICYHOK 5. DkBUBaICHTHAs cXeMa YCUIIMTCIIBHOI'O KaCKaJia Ha BBICOKHX YaCTOTax.

__hy, 236
1+h, 1+236

=0,996;, B=h,, =236.

COHpOTI/IBHCHI/Ie KOJIJICKTOPHOTI'O IIepexoaa.

, _h,+1  236+1
“ h,, 104.10°

=2,28-10°0m.

COHpOTI/IBHeHI/Ie SMUTTEPHOIO IIepexoaa:

(=t 0028 00,
’ h, 1,04.10° '

CornpotuBiienue 0a3bl:

hyp,-(1+h,) 0,028-(1+120)

r=h, - =1000— ——/—68,7 Om.
h,,, 1,04-10
OHpeI[eJ'II/IM COIIPOTUBJICHHUC 0askl 110 CIIpaBOYHBIM OJAHHBIM TPaH3UCTOpPaA
r. 500
=2e =2 _55 60w
c. 9

K
HaiineHHbple 3HAa4YeHUs pa3lIMYalOTCS HE3HAYMTENBHO, CJeJoBaTelbHO, h-mapaMeTpsl
OIIpEIENIEHB] JOCTOBEPHO.
OnpenenuM NpHUpanicHUE HANPsKEHUS Ha SMUTTEPHOM IIEPEXOAE B 3aBHUCHUMOCTH OT

TeMIIepaTyphl

AU, =¢&-AT =-2,3-50=-115uB,
rne € =-2,3uB/2pao - K03 PUIHEHT TEIIIOBOTO CMEIICHUS HANPSHKEHUS Oa3bl.

[Tpuparenre 06paTHOrO TOKa KOJUIEKTOpA B IUANA30HE TEMIIEpaTyp
TPK-TPK TOK-TPK 303-298 253-298
Al =1,(T,°K)-[2 5 +2 5 -1]=1:/2 5 +2 5 -1|=

=1-(2+0.00195-1)~1-10°4

OmnpenenuM npupaiieHue kod3p@uirenta ycuieHusl o TOKy B JUara3zoHe TemrepaTyp

MpOoM3BeIeM U3 rpaduka NPUIIOKEHUsSI METOIUYECKUX YKa3aHHH.



[Ipu MUHUMAIIBHOM TEMIIEpaType

h213 (Tl) ~0.8: h213 (Tl) — hm (TO)~0,8 =236-0,8=188.
h213 (TO)
[Ipu makcumanbHOM TeMneparype

hay, (7,)
— L =1 h, (T,)=h, (T,)-1=236-1=236.
h213(T0) 213( 1) 213( 0)

Ah,, =236-188 =48

OHpe,I[CJ'II/IM 3HAYCHUE COIIPOTHUBJICHUA PE3UCTOPA R6, uexoada M3 JOIIYCTHMOI'O

OTKJIOHCHHA TOKa KOJIJICKTOpa

R < f(MuR-AU,) o 236-(0,0071-150-0,115) 150104600

WY ’ . 0,0143.48
1+ 38)-| Al ,+—2 —Al 1+236)-[1-10°+ ———~ [-0,0071
( ﬂ) |: k0 (1—|—ﬂ)2:| Koon ( ) |: (1—|—236)2 ]

roe Al =0,00714- nomycTMoe M3MEHEHUE TOKa KOJUIEKTOpa OTPaHUMYEHHOTO JIMHEHHOU

Koon
yacteio BAX Tpan3ucropa mo puc. 3.

[Tpumem 3Hauenne Rg=1000 OM=1kOm.
Omnpenenum 3Ha4EHHsI COMTPOTHUBIICHUS PE3UCTOPOB

_E,R, 151000

R = ~ =6993xOm,
I,-R, 14.3-10™-150
roe |, =1_+1,=13,8+0,5=14.3u4.
ITpumem Rs1=6,8 kOm.
R;, = 1 1 =872 Owm.

1 1 1 1

R, R, 1000 6800
ITpumem R2=910 Om.



PacuéT ycmiIiuTeIbHOIr0 KacKajaa 1o nepeMeHHoOMY TOKY.

CornacHo >KBHBAJICHTHOM CXEMe COIIPOTUBJICHUEC HAIPY3KH YCHIIMTCIBHOI'O KacCKaaa
SABJIACTCA DKBUBAJICHTHOC COIIPOTUBJICHUC

RR, _ 300-150

R/ = =
" R +R, 300+150

=100 Owm.

Ha pucynke 6 yepe3 Touky mokosi A mpoBe/ieM Harpy304HyI0 MPSMYIO O] YIJIOM o

o = arctg ,; = arctg _L 45°,
R, -K,, 0.1-10

|
rae K,, =— =10 - xoappuiueHT a1 ypaBHUBaHHs MaCIITaOO0B.
m
Uy
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PucyHnok 6.

OHpeI[CJ'II/IM BXOIHOC COMMPOTUBJICHUEC KaCKala

_ R,R,, _ 1000-1000
" R.+R_ 1000+1000

500 Om,

rae R, =h,; =1000 Om.

OHpeI[CJ'II/IM AMIUIMUTYAY BXOAHOTO TOKA, IMOCTYIIAOMICTO B YCI/IJ'II/ITGJ'ILHLII\/’I KacKa/

u, _ 04
R,+R, 910+500

=0,3-10°A.

IBXk =

OnpenenrM aMIUTUTYAy HaIIPSKEHUSI CUTHAJIA HAa BXOJE TPaH3UCTOpa

u_=I_R_=0,3-10"-500=0,0155.

exm 6xK - exk

Ha BXOmHBIX XapakTepHcTHKax (puC. 7.) OTJIOKUM pa3Max MEepPEeMEHHOIr0 HarpsHKEHUs

U,xr OTHOCUTEILHO TOYKH ITOKOSI.
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Pucynoxk 7.

[To kpaiinnm n3MeHeHUsIM Uy, HA BXOJHOM XapaKTEPUCTUKE ONPEACIUM aMIUIUTYIHOE

3HA4YEHHE BXOJHOTO TOKA TPAH3UCTOPA

I, =0,00003A.

Kpaiinne 3HaueHus1 Toka 0a3bl ONpPEACIUM Ha BBIXOJIHBIX XapakTtepuctukax (puc. 4). o
HUM OIPEIETTUM aMILTUTYly CUTHalla Ha Harpy3ke, T.e. Ha Bbixoze kackaaa Ugyx=1,7 B.
OrnpenenuM BbIXOIHOE COMPOTUBIICHUE TPAH3UCTOPA

11
BT h,, 1,0410°°

R =9620m.

Onpe;[eJmM BBIXOJJHOC COIMPOTHUBJICHUC KaCKaaa

ReRyu, _ 300-962 _,

K~ “sbixm

R = = =
B R 4R 300+ 962

6blXm

290wm.

OnpenenrM KO3PPHUIUEHT YCUIICHUS

Ky =i = LT 93
U 0.015

6xm

eoixk __

Omnpenenum ko3P PUITMEHT TIepenaun

UEblxk — H — 4’ 25

K =
U 0.4

6xk

Omnpeanennm kod3pdunueHt ycunenus K,

i~ Vuwr _ 0,0068 _
I 0,00006

exT

Omnpenenum ko3 duniueHt ycmienus K /,k

I 6oixT

]{’Ikz I =

0,00068

=22.
0,0003

exk
OHpe,Z[CJ'II/IM KOB(I)(I)I/II_[I/ICHT YCUJICHHA 110 MOIITHOCTHU

Ky = K, K, =113-113=12769.
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AHaJIUTUYECKUI BApUAHT pacyeTa:
Reyr =1 +1, (h213 +l) =68,7+27- (236+1) = 64680Mm

Koadduuuent toxopacnpeneneHuss MeXay BXOIHBIM COIPOTHBICHHEM TPaH3UCTOpa U

OKBUBAJICHTHBIM COIIPOTHUBJICHUEM LICITNU 0a3nl

R, 1000

- - =0,134.
R,+R_, 1000+6468

7

Koadduurent TokopacnpeneneHns MeXIy Harpy3KOil M BBIXOJHBIM CONPOTHBICHUEM
TPaH3UCTOpa

R

K

"R 4R

R

goixT

R

229
150+ 229

V2

6bixT

K, =h,. yy,=236-0,134-0,6 =19.

R/ 100
KUk = tha R_H = 236% = 25

sxm
CpaBHHTENIbHAS OIICHKA 3HAYCHUW MApaMETPOB TOJYYCHHBIX pPa3HbIMU BapHaHTaAMH
pacdera, TI03BOJISET 3aKIIFOYUTh, YTO HHCTPYMEHTAIbHAS ITOTPEITHOCTh PacyeTa 1o CPABHEHHIO C
rpaduuecKUM CpaBHUTEIHLHO HEBEITMKA
Haiizem eMKOCTH KOHJCHCATOPOB, JJIA 3TOrO 3aJlaMd BIUSHHUC KaXJIOH M3 €MKOCTEH Ha
KO3(PHUITMEHT YaCTOTHBIX UCKaKeHHH, riae My=My; My, My3=0,7.

ITonoxum My =Mpy,=Mpy3=0,89, Torma

C1> L . L / L 1-1702.107@
27f, (Rr +Ry) \M?%,, ~ 2.3.14-400-(1000+200) \0.89

ITpumem emkocTh koHAEeHcaTopa C1=0,2MkD.

c2> 1 . L / L 1-45381070
2zt (R.+R,) \M?,, ~ 2.3.14.400-(300+150) \0.89

[Tpumem emkocTh KoHAeHcaTopa C1=0,5MKkd.

c3>— 1 |1 4 L / L 1-136110%0
27t (R) (M2, ~ 2-314-400-150 \0.89

[Tpumem emrocth koHAEHCaTOpa C1=1,5MKD.
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