BAPUAHTHI 3ATAHUM JIJIS BBINOJTHEHU S
JIABOPATOPHBIX PABOT 110 JIEKTPOHUKE U CXEMOTEXHUMKE

BapuanTtsl 3axanuii k J1aboparopHoii padore Ne 1
NCCIIEJOBAHHUE ITOJIEBOI'O TPAH3UCTOPA

Bapuant Tun Tpansucropa Bapuant Tun Tpansucropa
1u21 2N2608 11 u 31 2N3458
2mu22 2N2609 12 u 32 2N3459
3u2l 2N4381 13 u 33 2N3684
4m24 2N5018 14 u 34 2N3685
Su?2s 2N5019 15u 35 2N3686
6126 2N5020 16 u 36 2N3687
7n27 2N5021 17 n 37 2N3821
8128 2N5114 18 u 38 J105
9u 29 2N5115 19 u 39 J106
10 1 30 2N3370 20 1 40 J174

Ecnu Hy>XHOrO THUIAa TpaH3UCTOpa HET B Balllell BEpCUU IPOrPaMMBbI, TO BBIOUpPANTE COCETHUN.

BapuanTsbl 3a5anuii k 1adopaTopHoit padore Ne2
CYMMMUPYIOUIUE U BBIYUTAIOIIUE YCTPOMCTBA

Bapuanrt 1 2 3 4 5 6 7 8 9 10
1. Puc. Ne 1.6 3 7.6 9 10 1.6 3 7.6 9 10
2.n= 3 4 3 4 3 4 3 4 3 4
3.I1pumep: 4+3 9+5 5+6 7+10 2+7 10+6 6+4 5+11 | 545 12+8
5.n= 4 3 4 3 2 3 4 3 4 3

S.IlepeHoc | mapan. | moci. | mapaji. | MOCH. | mapaj. | MOCH. | mapajl. | Moci. | mapajl. | HOCI.

LBer Kpac- cu- 3ene- JKen- | Oenmbrid | xein- 3ene- cu- Kpac- | Oebrit
HbIN HUU HbIN ThIN ThIN HBbIN HUU HBbIN
Bapuanrt 11 12 13 14 15 16 17 18 19 20
1. Puc. Ne 1.6 3 7.6 9 10 1.6 3 7.6 9 10
2.n= 4 4 3 4 3 4 3 4 3 4
3.Ipumep: 4+2 8+3 4+5 5+9 3+6 9+5 6+4 4+10 | 345 11+7
5.n= 4 3 4 3 2 3 4 3 4 3

5.HepeH0c rnapaii. IIOCJI. rnapaii. IIOCII. rnapaii. IIOCJI. rnapaii. mocJ. | mapai. IIOCII.

LBer CHHUH | Kpac- | 3eme- Ke- OpaH- | 3eJe- | CUHUH | Xen- | Oenplid | opaH-
HBIN HBIN TBHIN JKEBBIA | HBIN TBHIN JKE€BBIN




Bapuanrt 21 22 23 24 25

1. Puc. Ne 1.6 3 7.6 9 10

2.n= 4 3 4 3 4

3.Ipumep: 3+9 3+5 6+12 5+4 12+7

5.n= 3 4 2 4 3

5IlepeHoc | mapan. | moci. | maparn. rocst. Tapa.

Iger CUHHMIl | 3eNeHbIil | KpacHbIl | OpaHKeBbIi | SKENTHIN

BapuanTel 3agannii k 1adoparopHoii padore Ne3
JABOUYHBIE CHETUYUKHA
CKpHUHIIOTHI €O
Bapuanr Cxembl 3HAYECHUSAMM HA [{BeT MHAUKATOPOB
CUeTUYMKAX

26 Puc.1 u puc.3 3us CUHUU
27 Puc.2 u puc.4 Tul2 3€JICHBIN
28 Puc.1 u puc.4 5u9 KpacCHBIN
29 Puc.2 u puc.3 12u4 YKEJIThIN
30 Puc.1 u puc.2 4nll OpaH>KEBBIN
31 Puc.2 u puc.3 6ul3 CUHUU
32 Puc.1 u puc.4 2ul4 3€JIEHBIN
33 Puc.1 u puc.3 7u 10 KpacHbIN
34 Puc.3 u puc.4 13us KEITHIN
35 Puc.2 n puc.4 11ué6 OpaH>KEBBIN
36 Puc.1 u puc.4 10u7 CUHUU
37 Puc.2 u puc.3 Ou4 3€JIEHBIN
38 Puc.2 u puc.4 8u9 KpacHbIN
39 Puc.1 u puc.3 14u6 KETHIN
40 Puc.1 u puc.4 15u3 OpaHXEBbIN




BAPUAHTBI 3AJTAY 110 2JIEKTPOHUKE U CXEMOTEXHUKE

Bapuant Ne 1

[Toms3ysace BAX auona, onpenenure mud- A
(depeHnaibHOe CONPOTHBIICHUE IUOAA U lp,MA _
KPYTU3HY B OOpaTHOM HampaBiICHUH MpU 80 - Si
HarnpsbkeHnd -60 B m conmportuBieHue mo- -60°C .,
CTOSSHHOMY TOKy B IIPSIMOM HAaIpaBJICHUM Si-2J1103A 60 s0/c. |

nipu cuie Toka 60 MA u Temneparype -60 C. OT 12000 h

Bapuant Ne 2

20
Ugsp B -60 -40 -20

[Tonp3ysice BAX nuoma, onpeaenure nud- 0 04 06 08
bepeHnraibHOe CONPOTHBIICHUE OUOAA U 14
KpyTHU3HY B OOpaTHOM HAamNpaBJICHUHU TIPU R
HanpspkeHun -60 B u conmportuBiieHue Imo- Lo MKA
CTOSIHHOMY TOKY B IPSIMOM HAaIlpaBJICHUH
nipu cuiie Toka 60 MA u Temmneparype 20 C.
Bapuant Ne 3
300 4Tes M4

[Tone3ysaces BAX nuona, onpenenure BO CKOJIBKO pa3 co- 2504
MPOTUBJICHUE AUOJA IEPEMEHHOMY TOKY IPH HampshKe- 200+
Huu -60 B Gosnblie, yem npu Hanpsbkenuu 1,5 B u pac- 150 |-———-—40
CUUTANTE COMPOTUBIICHUE NTOCTOIHHOMY TOKY 200 MA. 100+ :

o5 |

Bapmar Mo 4 e I
Ugtp+ 8 0,54 +10 +Z0
[Tonwp3ysaces BAX nuona, onpeaennure BO CKOJIBKO pa3 Co- 101
MPOTHUBJICHNUE AUOJA MEPEMCHHOMY TOKY IIpM HaIpsDKe- ;g:
Huu -60 B 6ob1re, uem npu Hanpsbkenun 1 B u paccuu- 254
TalTe MPOBOJUMOCTh MPU MOCTOSTHHOM TOKe 250 MA. Top,rA
Bapuanrt Ne §

PaccuuTaiiTe BXOJHOE COTPOTHUBIICHUE MMOCTOSHHOMY TOKY W h-mapamerpbl uis pabodeid
touku Uyy = —5 B, I = 0,2 MA mepeMeHHOTO TOKa M0 BXOAHBIM U BBIXOIHBIM BAX Ou-
MOJIIPHOTO TPAH3UCTOPA MPU BKIIOYCHHUH €T0 10 CXEME C OOIIUM AIMUTTEPOM.

Iu. MA IK' MA

24

401




Bapuant Ne 6

PaccuuTaiiTe BBIXOJHOE CONPOTHBIICHHE OCTOSIHHOMY TOKY M h-miapaMeTpsl it pabodeit
touku Uyy = —5 B, I = 0,4 MA nepeMeHHOro TOKa M0 BXOAHBIM U BbIXOJHBIM BAX Ou-
MOJIIPHOTO TPAH3UCTOPA MPHU BKIIOYEHHUH €T0 IO CXEME C OOLIUM AYMUTTEPOM (CM. PHC. BBIILIE
1u1st BapuanTta NoS).

Bapuanr Ne 7

[Tone3ysace BAX nuoma, omnpenenure
i Oosiee BBICOKOM TemmepaTypsl (U3
temrniepatyp T1 u T2) mpoBoaumocTsb
IuoJa B MPSIMOM HaIlPaBJICHUU MPH
Hanpspbkennn +0,6 B U conportuBieHue
MEepeMEHHOMY TOKYy TIpH 0OpaTHOM
HanpsokeHnuu -100 B.

Bapuant Ne 8

[Tone3ysce BAX nuoma, omnpenenute
s Oojlee HU3KOW TeMmmeparypbl (U3
temrnepatyp T1 u T2) mpoBoauMocTh
IMO0/la B TIPSMOM HAMpaBICHUH TIPH
HanpspkeHuu +0,6 B u kpyTusHy npu o0-
patHOM Hanpsbkenun -100 B.

Bapuanrt Ne 9

[Tonesoii Tpan3zuctop umeer BAX, nokazanHble Ha pucyHke Hixke (s BapuanTta NelO),
OnpenenuTe TUN TPAH3UCTOPA, HAYAIBHBIA TOK CTOKA, KPYTU3HY CTOKO3aTBOPHOM XapaKTe-
puctuku mpu Ucy =10 B u conpoTuBienue kanana nocrossuHomy Toky npu Usy = -0,2 B.

S : R
Bapuant Ne 10 HAIg | Usgu =GB 2 s I, — 3
16 —17 f '
[ToneBoit Tpansucrop umeer BAX, ’2 / . Ki1350
NOoKa3aHHbIe Ha puc. Onpenenure TUI “f , -;
KaHala  [OJCBOrO  TPAH3UCTOPA, g |f | et 104 : '
HayaJIbHBIN TOK CTOKA, KPYTU3HY CTO- | | I | { Uy =-048
KO3aTBOPHOW XapaKTepPUCTUKU TMpu 4 T _ ]
Ucn = 5 B 1 conpoTuBIcHHE KaHala - UWJ ~ | Vew
noctossHHOMY ToKy Tipu Usy = -0,4 B. 0 5 10 8 0 5 10 8

BapuanT Ne 11

[ToneBoil Tpan3ucrop umeer BAX, nokasannble Ha pucyHke Bbie (11 Bapuanta NelO).
Onpenenure TUI KaHaJa I10JIEBOT0 TPAH3UCTOPA, HAYAJIBHBIN TOK CTOKA, KPYTU3HY CTOKO3a-
TBOpHOU xapaktepuctuku npu Ucu = 7,5 B u conpoTuBneHne kaHajaa nocTOTHHOMY TOKY
npu Usu=1B.



Bapuant Ne 12

ITonesoii Tpanzucrop umeer BAX, nokasaHHsle Ha pucyHke Bbile (s Bapuanta NelO).
Onpenenure TUN TPAH3UCTOPA, HAYAJIBHBIA TOK CTOKA, KPYTU3HY CTOKO3aTBOPHOM XapaKTe-
puctuku npu Ucy = 12,5 B u conpoTuBienne kanana noctosHHomy Toky npu Uspy= 2 B.

Bapuant Ne 13

Onpenenute TUI OUIMOJISIPHOTO
TPAH3UCTOPA U PACCUUTANTE €ro
h-mapamerpel s paboueit
touku Ugy = 10B, I = 0,4 MA
10 BXOJIHBIM U BBIXOIHBEIM BAX
IIPU BKJIFOUEHUU €0 IO CXEME C
OOIIUM IMHUTTEPOM.

Bapuant Ne 14

Omnpenenure TUN OHUIIOISIPHOTO
TPaH3UCTOPA U PacCUUTANTE €ro
h-mapamertpsl st pabodeld TO4-

Iy, nA Iy A ||
0,7 4 0,5 WA —=
0,6 12 "'T
UK"” 705[ - =g
0,5 0
’ . =T,
a
03 / 6 0,2
0,2 4
/ 0,1
0,1 2
p é / [5 =0 MA
42 0%  Ugs,B 0 2 % 6 & Uss.B

ki Ugy = 10 B, Ugy = 0,57 B 1o BxoausiM u BbIXOHBIM BAX mpu BKIIOYEHHUH €TO 10

CXeMe C OOIIUM SMHUTTEPOM.

Bapuant Ne 15

Bxonnsie u Beixogabsie BAX OunossipHOro TpaH3ucTopa npy BKIIFOYEHUH 0 cXeMe ¢ 001ei
0a3oif MMEIOT BUJ, MOKa3aHHBIM Ha pucyHke. Paccuuraiite h-mapameTpsl OUIONSIPHOTO
TpaH3ucropa ans padoueit Touku Uygy = 20 B, I; = 6 MA. Hapucyiite cxemy 3amenieHus

TPaH3UCTOPA.
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Bapuant Ne 16

Bxonubie u Beixoanbie BAX OUIONISIpHOTO TpaH3UCTOpa MPU BKIIIOYEHHUH 110 CXEME ¢ 001Iei
0a30il UMEIOT BHJI, MOKAa3aHHBIM Ha pucyHke. Paccuuraiite h-mapamerpsl OUNOISPHOTO

TpaHsuctopa g paboueit Touku Ugg = 20 B, Iy = 3,8 MA. Hapucyiite cxemy 3amenieHus
TPaH3UCTOPA.

g u T 7
U= 208 Unl= K
x K 6 %
5 s =%
4 4
3 al 3 3:
[} 612
A / £ -1 X217 =
MA 1
1 1
,, EEEEEIA

0. —01-07-03 ~04-05-06U,8 -1 0 & & 12 16 20 2% U,.B

Bapuant Ne 17

[To BxoaubiM BAX GumosissipHOTo TpaH3UCTOPA JIJIsi CXEMBI C OOIITUM SMUTTEPOM OIPEACIUTh

BXOJTHOE COITPOTUBJICHUE TIOCTOSTHHOMY TOKY U KO3(DPHUIIMEHT 0OpaTHOU CBSI3M 110 HATIPsHKe-
HUIO B paboueit Touke ¢ Ugy = 0.5 B, Iy = 28 MA.

TghA p
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0 0710703040506 0708 Uy, B
Bapuant Ne 18
[To BxomubiM BAX OUMONISIPHOTO TpaH3UCTOPA JUISI CXEMBI ¢ OOIIUM 3MHUTTEPOM (CM. pHC.

st BapuadTa Nel7) onpenenuts BxoaHoe AuddepeHImaibHoe COnpoTUBIeHne U Kodhdu-
IIUEHT 0OpaTHOM CBSI3M IO HAIPSDKEHUIO B paboueii Touke ¢ Uxy = 5 B, Ugy = 0.7 B.



Bapuant Ne 19

[ToneBoit TpaH3ucTop mMmeer BAX, ’ LMD' | M| I, KN313 Uy =088

MoKa3aHHbple Ha puc. Omnpeaenure ™ mr ‘

THII TTOJICBOTO TPAH3UCTOPa, HAMPSI-

KEHUE OTCEUKH, KPYTH3HY CTOKO3a- 04

TBOPHOM XapaKTEPUCTUKH HA y4acCT- !

ke HacbiuleHus npu Ucy = 8 B u =i} g

muddepeHaabHOe  COMPOTHBIIC- 0.4

Hue ka"ana npu Usp = 0 B. I Use % -0, ai Urn
Bapuant Ne 20 08 0 08B 0 2 4 6 8 108

[MToneroii Tpansuctop umeer BAX, noka3anHbie Ha puc. (cM. BbIlie it Bapuanta Nel9).
OnpenenuTe TUI KaHayla, Ha4YaJbHOE 3HAYEHUE TOKA CTOKA, JJIA MEPEMEHHOI0 TOKa Kpy-
TU3HY CTOKO3aTBOPHOM XapaKTePUCTUKH Ha yuyacTke HachimeHus npu Ucy = 6 B u npoBo-
auMocTh kaHana npu Usu = 0,4 B.

Bapuant Ne 21

[Tonesoii Tpan3uctop umeer BAX, nokazannble Ha pucyHKe HuUke. Orpenenure TUIl TpaH-
3UCTOpa, HaYaabHOE 3HaueHue Toka ctoka npu Ucyu = -20 B, kpyTusHy, conpoTuBieHue mo-
CTOSIHHOMY TOKY OTKPBITOTO KaHana 1 AuQdepeHinanbHoe COMPOTUBIICHUE B JIMHEHHON 00-
nactu nipu Uz = 0 B.
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Bapuant Ne 22

[ToneBoii Tpan3uctop umeer BAX, nokazaHHble Ha pUCYHKE BBILIE (CM. PHC. JIsl BapUaHTa
No21). Onpenenute TUI KaHalla, HAPSHKEHUE OTCEUKH, HayaJbHOE 3HAYCHUE TOKAa CTOKA
mpu Ucu = -15 B, kpyTusny u nuddepeHinmnanbHoe COPOTUBICHUE B TUHEHHOW 00iacTu
npu Uz = 0 B.

Bapuant Ne 23

[Tonesoii Tpan3ucrop umeetr BAX, noka3zaHHble Ha PUCYHKE BBIIIE (CM. pUC. JJIs BapHaHTa
Ne21). Onpenenute TUM TPaH3UCTOPA, HAMPSIKEHHE OTCEYKH, HAYabHOE 3HAYCHHE TOKA
ctoka npu Ucu = -5 B, mpoBOAMMOCTB OTKPBITOr0 KaHalla U Tu(PpepeHnanibHOe COTPOTHB-
JeHue B MuHeHoi obmactu mpu Usy = 0 B.




Bapuant Ne 24

[Tons3ysice BAX nuopma, paccuuraiTe mpoBO- ThpMA
IUMOCTh U TPSIMOE COMPOTUBJICHHE MOCTOSH- fo
HOMY TOKy nipu Hanpspkenuu 0,28 B u oOpar- “'0 !
HOE COTPOTHBIICHUE MEPEMEHHOMY TOKY IIPHU l
HanpspkeHuu -8 B. ;0

Bapuant Ne 25 =
[Mons3ysice BAX muona, paccuuraiite mpoBo- J]Mp'el— —6——1{-—2 41152 tpsB
IUMOCTh M TpsMoe auddepeHImanbHoe g ] 10
conporusiicHne npu HanpspkeHun 0,28 B u il [20
o0paTHOE CONMPOTHUBIIEHUE IMOCTOSHHOMY TOKY {
MIpU HaMpskeHuu -6 B. Lop MxA

Bapuant Ne 26

[Tonb3ysice BAX nuona (cm. puc. Beile u3 BapuantoB Ne24 u Ne25), paccunrtaidte KpyTU3HY
U TIPSIMOE COIMPOTUBIICHUE MOCTOSTHHOMY TOKY Tipu HampsbkeHuu 0,28 B u obpatHoe aud-
(bepeHImanbHOE COMPOTUBIICHUE MPU HANIPsDKeHUH -6 B.

Bapuant Ne 27 AlT 30
[ToneBoit Tpansuctop umeer BAX, mokazaHHble Ha ‘ 25
pucyHke crnpasa. OnpeaenanTe THII TPAH3UCTOPa, KPY- | K1l 304
TH3Hy CTOKO3aTBODHOIl XapaKTepucTuku u aupdepen-  ©
[HAIbHOE  CONPOTHBIEHWE KaHaja Ha  y4YacTKe | th=4luxd 13
HACBIIICHUS U B IWHEWHOH o6actu ipu Usy = 25 B. ' F=200y

A =

Bapuant Ne 28 A 10
IToneBoit Tpansucrop umeer BAX, mokazaHHble Ha
pucynke cmpasa. OrnpenenuTe THUI KaHama, MPOBO- 2 : 1
JMMOCTB, CONIPOTHBIICHNE KaHajIa IIOCTOSIHHOMY U Tiepe- 1 | Um=58
MEHHOMY TOKY B JTUHeHo# obnactu npu Usy = 15 B. I i Uew

0 20 40 60 &0 8

Bapuant Ne 29

[Tonb3ysce MpeacTaBIEHHONW Ha pPUC.
cpaBa BAX, ompenenure mnpsmoe
auddepeHnrnanbHOe COMPOTUBICHUE
TEPMAHUEBOTO IUO/A ITPU TOKE 2 MA U
€ro MPOBOAUMOCTh MpPH OOpaTHOM
Hanpspkernn 70 B.

Bapuant Ne 30 JetsGe

Jﬂir

{30 MHA

ciupaBa BAX, onpenenure NpoBOAMMOCTh M NPSIMOE CONPOTUBIIEHHUE IOCTOSSHHOMY TOKY
repMaHHeBOro IMoja Mpu Toke 3 MA U ero KpyTu3Hy npu oOpatHoM HanpskeHuu 50 B.

ITonb3ysce NMpeacTaBIEHHONW HAa PUC.



Bapuant Ne 31 300} 7P, mA
[Tonb3ysice BAX nuona, onpenenute quddepeH- 2501
LMAJbHOE COINPOTHUBIIEHUE JUOAa B IPSIMOM 200+ 6
HarpasiieHuH 1ipu Hanpsbkenuu 0,75 B v npoBo- 180 1~ =~
JUMOCTH B 0OpaTHOM HampasiieHuu npu -60 B. 100+ 5 E
50 4-% |
Bapuant Ne 32 S e — U:np’ :
[Tons3ysice BAX nuona, onpenenure kpytusny B Uobp, B ( B e " i
MPSIMOM HAIPABJIEHUM NpU HarpspkeHuu 1.2 B, \\ Tl
CONPOTHUBIICHUE NOCTOSHHOMY U NEPEMEHHOMY \ 15
TOKY B 00paTHOM HampasjieHuu npu -80 B.
25+ lobp, mA

Bapuant Ne 33

[Tonb3ysice BAX auonma, omnpeaenute MpoOBOAUMOCTh AMOAA B MPSIMOM HAIpPaBICHUU TPU
MIOCTOSIHHOM TOKe 250 MA M KpyTHU3HY B 00OpaTHOM HalpaBJIeHUH NpU HanpsbkeHuu -40 B.

Bapuant Ne 34 I5, MA rT308A

Bxonnsie n Boixomubie BAX Oumnosip- o
HOTO TPAH3UCTOPA UMEIOT BUI, MTOKA3aH- 49
HBIM Ha pucynke. Paccuuraiite h-nmapa-
MeTphl 11 padoueii Touku Uks = 2,5 B, gp
I = 0,6 MA. Hapucyiite cxemy 3ameliie-
HUS 3TOTO TPAH3UCTOPA. 04

I, MA

/ 60 WIM""
W o [l
/ s

2 a0
s T
BapnaHT Ne 35 0 61 02 @3 0¢ 0 4 8 7 %

Bxoansie u BbixonHele BAX Ounomsip- Us:b Un.8
HOTO TPaH3UCTOpa MMEIOT BUJ, MOKa3aHHBIM Ha PUCYHKE BhIme (cM. BapuaHT Ne 34).
OnpenenuTte TUN TPAH3UCTOPA, BXOJHOE COMPOTHUBIICHUE MOCTOSSHHOMY U MEPEMEHHOMY
TOKY, KO3()PHUIIMEHT 0OpaTHOM CBS3H MO HAMPSDKEHUIO M KOd(D(PUIIMEHT nepesayu Toka Ajst
paboueii Touku Uk =2.5 B, [ = 1 MA.
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