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Pac4yeTHoe 3agaHue: GunonsipHble TPaH3UCTopPbI

OaHo

1. TMN ncnonb3yemMoro TpaH3ucTopa 1 €ro xapaKkTepucTUKu
2. HanpsbkeHue nutauua Ex =

3. napameTpbl paBoueil TouKK Tpastcmpa‘” Io = , Ug = E/2;
4. KoachprUMEeHT TemnepaTypHon HecTabunbHocTn N = ;

5. BHYTpeHHee COonpoTUBIEHNEe NCTOYHUKA curHana Rr— ;

6. aKTMBHOE CONpPOTUBNEHNE Harpysm Ru = ¢

7. eMKOCTb Harpysku Cy = :

8. HKH. paboyas yacToTa ycunuTens (o ypoBHio 1/42 ) fy = ;

Tpebyetcsa

[ns cxem yeunutenbHbix kackagos ¢ O3, OK (puc. 1a un 16)
onpeaenuTb:

1. no BAX pacuyutaTb h napameTpbl“’ TpaH3uCTOpa B 3afjaHHOM
pabo4yei Touke, HanTn Hanpsxxexnne Spnu (Uy) n napameTpbl
3KBMBANEHTHOII cxeMbl TpaHancTopa', pacuutats y napametpsi ),
CpaBHUTL h NapameTpbl C NPUBIKEHHBIMI 3HaYeHnaMn .

2. conpoTuBnenus peanctopoB Ry, Rz, Rk, Rs , obecneunBatowye
3afjaHHyto pabouyio Touky TpaHaucTopa. (OTHowweHwue Iri/lgo NPUHATL
paBHbiM 10).

3. NOCTPOUTL Harpy3o4Hyto NPsiMyto.

4. koacbcbuumenTsl yeunenus Ky, Ki, Ke © B cxemax 09 n OK.

5. BXOAHble 1 BbIXOAHbIE CONPOTUBIIEHUA TpaHaucTopa (Rex, Rabix ) 1
Kackaga B LiefloM, C y4eTOM Liene cMeLLeHus (R BX» R’ BbIX )-

6. emkocTy koHaeHcaTopoB Cpy, Cpy, Coa, 06ecnevymBatome 3agaHHbIe
napameTpbl kKackaaa Ha yactore fy.

7. BEPXHIOI0 4acTOTy yCUNUTEeNnbHoro kackaaa ¢ O3 (no yposHio 1/42), ¢
y4eToM Cy M rpaHUYHOM HacTOThl YCUNEHUs1 TpaH3nUcTopa.

(2)

[nsa 6anaHcHoro auddepeHumansHoro YT (puc. 1B) paccuutars:

8. ConpoTtusneHue peaunctopoB Ry, Ry, Rk1.2, Ras obecneuunsatowne
3afaHHble pexum paboTel TpaHamucTopos.

9. KoadbcpuumeHnTsl ycunenus no HanpsbkeHwo ans nnevya (Kyi 2), ans
AnddepeHumansHoro n cuHgasHoro curHana Ha sxogax (K. v Ke.),
koathchmumeHT ocnabnenns cuHdasHoro curHana Koce.

10. PaccmoTpeTb 3aMeHy UCTOYHMKa Toka Ha TpaHaucTope T3
pesncTtopom, obecneynBaloLLM TOT e pexum paboTbl yeunutens no
NOCTOSAHHOMY TOKY. CpaBHUTL NOMyYeHHoe 3Ha4YeHne ConpoTUBNEHUS
3KBMBanNeHTHoro pesnctopa (Ry) ¢ BbIXOAHBIM CONPOTUBNEHUEM
ucTouHuka Toka.®

CpaBHUTb 3Ha4eHus Kc 1 Koce € COOTBETCTBYIOLLIMMU 3HAYEHUAMM,
nonyyYeHHbIMU ANA CXEMbl YCUITUTENSA C UCTOYHUKOM TOKa.

Mpumeyanusn
() 3Hayenne Uys , HeoBxoaumoe anst onpenenexusi paboyei Touku,
HaxoAUTCS U3 YCNOBWSA TemnepaTypHoi ctabunuaauum
N~Rg/Rs + 1, rae Rg=R;- Rz/(Rﬁ'Rz) Uka=Ui-Us; Us=I3-Rs

@ -6)ya cnepyiowem nucte

) 1ok Ik ANs kKaXaoro TpaHanucTopa GepeTcs u3 ycrosus, a Uks U3
npeabigyuiero pacyeta, Ugi=Ug,=0

® BLixogHOe conpoTUBMEHME UCTONHIKA TOKa 3TO BLIXOAHOE
conpoTtusnenve BT B cxeme ¢ O3




CornacHo Moemy BapuaHTy, MHE AaHO:

h,; =20

TpaH3suctop Tvna: KT350A
Ex =—-10B

IK0 = 6 MA

N=12

R, =100 Om

R, =500 Om

Cy, =1000 n®

f, =1000 'y,

Cxema c O3:

Mo BAX paccumntatb h-napameTpbl TpaH3ucTopa B 3agaHHoM PT, HavuTtu
HanpaxeHue Ipau (Uy) n napameTpbl SIKBUBANEHTHOM CXeMbl TPAH3UCTOPA,

paccymnTaTbh Y-NnapameTpbl, CPaBHUTb h-napameTpbl C NPUBINKEHHbBIMMN
3Ha4YEeHNUAMMWN.

OnpepeneHuve PT:

Ug=|%=5B U;="X=058

Ukso = Uk — U3 = 4.5 B — pabouas Touka Ha BbIxogHoM BAX.
Ig, = 0.051 MA = 51 MKA

Ugyo = |—0.45| = 0.45B
MpumepHoe n3obpaxkeHne Nnoncka paboyen ToUKu:

Ha BxoaHoi BAX PT 6byaer: {

Ik, wka

[ )
v
Uks, B

4.5

OnpepaeneHuve h-napameTpos:

AUgy = |—0.48| — |—0.45| = 0.03 B
Al =90-10"%—-51-10"°=49-10">A



Al

h11 = =612 OMm InpHu UK3 = _4‘5B

AUgs = |—0.52| — |-0.45| = 0.07 B
AUy = |-10] — |-4.5| = 5.5 B

AU
hyy, = —2 = 0.013 npu I = 51 MKA

Alg=42-1=32MA |, _,
Alg = 36 — 9 = 27 mkA | B = P21

Al
h21 = B = A_I}l—j = 118.5 Ipu UK3 =—45B

Aly = 6.4 —6 =04 MA

Al
22 — AUK3

=5.3-107° |npu Iy = 51 MKA
pH 1g

Hanpsa)XeHune dpau:

PacyéT napameTpoB IKBUBAJIEHTHOMN CXEMb!:

S =% =0231 (@, = 26MB 10 yci0BuUI0)

P Al
TaK Kak B:A_IKMIB =1y — Ik, TO
b

_Igo'(A+hz15)

I30 = T 6.1 MA - TOK amuTTEpa
Iy = Pr _ 4.26

{?0
rg = —= = 512.98

S
U
re = — = 18.33 kOM
Ixo

PacyeT y-napameTpos:




1
Y1 =7—= 1.6 MCm

hllll_
Viz = —h—“ = —2.12-1075 Cm
h 11
Vo1 = h—“ = 0.193 Cm
hyy -hy; —hyy - h
yZZ — 22 11 12 21 — —246 MCM

PacyeT npuban»KeHHbIX 3HaYyeHu h-napamerpos ana 6T:

h213 - 1185
1+ h213
h113 =TI + I‘— = 541.03

3
1+h T
hyp, = Atha) ™ _ oy 1073

3HayeHuMA NnapameTpoB 6/IM3KKU K MONYYEHHbIM paHee.

Onpeaenntb conpotmsaeHue pesnctopos R4, R,, Rk, Ry, KoTopble
obecneuymsatot PT.

N3 cooTHOLWeEHNSA, AaHHOrO B ycnosun Ig; = 10 -1, = 5.1-107* A
Igo =gy —Igp = 4.59-107%A

U,
R, = — = 182.63 Om
30

U, =Ux=5B

U
Ry = —X = 833 kOmM
Iko

Ur, = Uggo + Uy = 1.15 B

U
R, = —2% = 2593 Om
IrZ

U, = |[Ex| - U,, = 8.85B



U

R, = —1 = 15.1 kO™
Ir1
Rl -RZ

Rg = ——— =2211.6 Om
R, + R,

Rg

—+1=1211| N=12

Rj

MocTpoeHue Harpyso4YHOM NPAMOMN:

Ik, MA
51 MKA
E.K )
|Ek]|
[y =——=11MA
K7 Rk + Ry

PacyéTt KoaddnUMeHTOB yCuneHus

Mo HanpsskeHmio: Ky = —24- = 132.19
Yzz‘*‘m
Mo Toky: K; = 22 = 120.63
Y11

Mo mowHoctu: K, = Ky - Kj = 15945.4

PacyeT BXOAHbIX U BbIXOAHbIX CONPOTUB/IEHNIN TPAH3UCTOPA U Kackada B LLEeJIOM, C
y4eTom Lenem cMmelleHums

[na TpaH3nCTOpPaA:




RBX =i= 625 Om

Y11
RBbIX = | = 4‘065 OM
22
[na Kackapa:
R1 ' Rz ' RBX

R = = 487.4 OMm

BXLM ™ R, ‘Rpx + R, - Rpx + R; * R,

Rg

R =|— | =79390

BbIX_CM 1+y,,- R}<| M

OnpegeneHne eMKOCTEN KOHAEHCAaTOPOB, obecneynBaoWwmx 3a4aHHble
napameTpbl KACKajdad Ha 4acCToTe fHZ

1
Ch = = (0.281 ()
P 2mf, (Rpx cm + Rr) M
1
Cyyr = = 0.118 uxd
P2 7 2mf, (Rppix cm + Ry)
Cy = 1.93 Mk®

- ZT[fHR3

PacyéT BepxHeu YyacToTbl YK:

Mpu pacyéTte HYKHO y4ecTb 3aBMCMMOCTb NapameTpa B OT 4acToTbl.

N3 ycnosua:
CK =70 nd
fFp = 100 MI'y

B=1"=118
b

1 _189-10
_B_Z'ITfB_B_ ' ¢

K
K=—2

V2
® =\/§_1=219-106@
B1 i'TB_B ' C

fg, = =21 = 0.34 - 10° Iy

2T



Yuutbiaa Cy, nonydyaem

TB_CH = RBbIX . CH = 4.065 - 10_7C
V2 -1

d,
wgy = |- ~1.02-108 224
1" TB_CH C
fg, = “;—f =1.62-10°Ty

YunutbiBaa Ck, nonyyaem

TB_CK = RBbIX ' CK = 2.85" 10_8C
V2 -1

da
wgs = |- ~0.15-108 224
1 TB_CK
fgs = ";—f =0.23-107 Ty
Cxema c OK

Myctb h-napameTpbl 1 y-napameTpbl a4na cxembl ¢ OK Takme Ke, YTO U B CXEME C
03.

Onpegensem conpotmsneHume pesnctopos Ry, R,, R5, KoTopbie obecneymBatot
PT:

Eq| — U
Ry ox = Exl = U0 _ 9089 o
_ UIKO 1 1150 I
_l_ .
Ry ok = L I Z'OK 20 = 1.29-10* Om
r
Eql — I, - R
Ry ok = Bil =12 " Raok _ 99103 om

Ir1

Haxoanmm KoabdbuUuUMeHTbl yeuneHusa:

Mo Toky: K; ok = % =120.6

11

R
Mo HanpskeHmio: Ky ok = —22—H_ = 0.99
- 1+y21'Ry

Mo mowHoOCTH: Kp_OK = KU_OK ' KiOK = 1194
PaccynTbiBaem BXOAHbIE U BbIXOAHbIE CONPOTUB/IEHUA TPAH3UCTOPA M KaCcKagda B
Le/IOM, C Y4ETOM Lener CMeLLeHUA:




RS'R

H
Row = —2 " _ 20910
9H R3 + RH N
R Re oo
b~ Rl + RZ - Y
1
Rpx ok = (B+ 1) -Ryy + yii #z-0om
11
1+yy; R
Rppix_ox = IR/ s 6.01 Om
- ﬁ’21 R
3 " RBBIX 0K
. _ — = 5.61 0mM
BRIXCMOK™ Ry + Rppix ok
R * Rpx ok
BXCMOK ™= Re + Rpx_ok "’

OnpegeneHne eMKoOCTeN KOHAEHCAaTOPOB, obecneynBaoWwmx 3agaHHble
napameTpbl Kackaga Ha Yacrtore f, :

1
Ch = =211-10"7®
PL 2mf, (Rpx cm ok + Rr)
1
C =3.15-10"7 @

P2 2mf, (Repix M ok + Ru)

BanaHcHbIn Y

PacuéT conpoTtusneHue pesmctopos R,, R,, R](1’7qu, KOTOpble obecnevymsaoT
3a[aHHbIN peXXnm paboTbl TPAH3UCTOPOB

U =0 Ex| = Ugzo — U
61 = = Bkl — Usso — Ukao _ 0.42 - 103 On
Us1 =0 2(Ixo + Iro)
Exl—U +U
R = X! IK3° 50 _ 0.99 - 103 Om
Ko

Rk; = Rgy = 0.99 - 1030M

_ |Ekl — Ukao — Ug
1= 10 - Ig,
_ Ugpzo + Ukao

91k

20 _ 9902103 OMm

= 1.078 - 10* Om



Pacyét koaddununeHToB ycnaeHma no HanpaxkeHuto anda naeda Kyq, Ky,, ana
anddeperHumnansHoro u cuHdasHoro curHana Ha Bxogax K¢ 1 K,
KoadpdunumneHTa ocnabnerHma cnHdasHoro curHana Koce

K, = L“l = 132.28

+ —_
Y22 Riq
K, = K; =132.28

I
a= —0_ (.99
Iko + Igo

K.LU’ICI) = —qu- RKl . YZl = _19087
Y =y11 +y12 + Y21 + ¥22 = 0.194

B Rl-(R2+§)

1
R, +R,+~
1 Zy

= 5.163 - 103 Om

R+R33'(1+h21)

h22 5
Rokp = =2.994-105 0
KB R+hy; +Ros M
K¢ Y21 TR _ 4 6561073

"~ 1+ 2y, - Rogs

K
Koce = 20 - 10g( éch) =101.212

PaccuntaTb CXeMYy NPU 3aMeHEe UCTOYHUKA TOKa Ha TpaH3ucTope T3 pe3ncTopom,
obecneynBaoLLMM TOT XKE PEXKUM PaboTbl YCUAUTENS MO NOCTOAHHOMY TOKY.
CpaBHWUTb NOAYYEHHbIE 3HaYEHUA CONPOTMUBEHMNA SKBUMBANEHTHOro pe3ncropa Ro
C BXOAHbIM CONPOTUBAEHMEM UCTOYHMKA TOKA. CpaBHUTb K¢ 1 Kgcc €
COOTBETCTBYIO MMM 3HAYEHUAMMU, MOAYYEHHbIMM A8 CXEMbl YCUAUTENSA C
MCTOYHUKOM TOKa.

Eq| — U
0= 1Bl = Usso _ 69 1 ou
2(Igo + Ipo)
K Y21 Rk1 —0.63

=1+2'YZ1'R0



K
Kocc = 20 - log( ”“‘1’) = 49.63
K¢

R, = 406.5 Om

Mpn 3ameHe UcTouHMKa ToKa Ha T3 BngHo, 4to Kocc ymeHbwmnnca Ha 51 ap.



