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BBEJIEHUE
OCHOBHBIMM BONpPOCaMH, H3yYa€MbIMU IO JUCLUUILIUHE «DJIEKTPOHUKAY,

SIBJSIIOTCS.  BOIPOCHI TTOCTPOCHUS D3JIEMEHTHOW 0a3bl IHU(PPOBBIX W aHAJIOTOBBIX
AJIEKTPOHHBIX YCTPOWCTB, B T.4. MH(PPOBBIX W aHAJIOTOBBIX WHTETPATBHBIX
MHUKpOcXeM. BakHoe 3HaueHHe HMMEIOT TaK)Ke CBEJCHUS O MpUHIUNAX padoThl,
napameTpax U XapaKTepUCTUKAX TaKUX MEPCHEKTUBHBIX U3ACIUNA DJIEKTPOHUKU, KaK
ONTORJIEKTPOHHBIE TPUOOPHI U MPUOOPHI PYHKITMOHAIBHON AJIEKTPOHUKH, KOTOPHIE B
nocJieTHee BpeMsl BCE IIMPE BHEAPSAIOTCS B annapaTypy KOMMYTAIlMOHHBIX CTAHLIUN U
nepeaayun JaHHBIX.

N3yyeHue TUCIUIUTMHBI 0a3UpyeTCsl Ha 3HAHUSX, TTOJIYYEHHBIX B IPEABITYIIIEM
ceMecTpe Mo Kypcy «DPU3N4ecKre OCHOBBI AJICKTPOHUKWY, a TAKXKE Ha COJCPKaHUU
muctuIuine «Pusnkay, « Teopus d7eKTpUUecKuX 1enei» u «Briciias MmaTeMaTuKay.

1. EJIA 1 3AJAYUN JTUCIUAITJIMHBbI

Ilenvro nNUCIMIIIMHBL SIBISETCS HW3YyYEHUE CTYIAEHTAMM IPUHIUIOB H
0COOEHHOCTEN pabOThl OCHOBHBIX MOJYNPOBOJAHUKOBBIX MPHOOPOB, MHTETPATbHBIX
DJIEMEHTOB, TEXHOJIOTMM MX H3TOTOBIEHUS M OCHOB MHMKPOCXEMOTEXHUKH
aHAJIOTOBBIX U IIU(PPOBBIX CXEM.

2. TPEBOBAHMS K YPOBHIO U3YUYEHUA AUCHUIIVIMHDBI

B pe3ynbpraTe u3yueHus: AUCUUIUIMHBI CTYACHT JOJIKEH 3HATH!

-YCTPOMCTBO M NPUHLMII JIEHCTBUS, YCIOBHbIE rpaduueckue 00O3HaueHus,
CXEMBbI BKJIIIOUEHUS ¥ PEKUMBI pabOThl TPUOOPOB;

- (uznyecKkuii CMBICI MapaMeTpoOB MPHUOOPOB;

- rpaduueckue M300paKEHUS DJIEKTPUUYECKUMX MOJEJIe U OCHOBHbBIE
MaTeMaTHYeCKUEe COOTHOLLEHUS,;

- DKBUBAJICHTHBIE cXeMbl OunossgpHoro tpansucropa (bT) mis cxem ¢ Ob u O3
¥ TIOJICBOTO TPAH3UCTOPA;

- CBs1I3b OCHOBHBIX MapaMeTpoB bT B cxemax Ob u O03;

- IPEUMYIIECTBA HHTETPATBHBIX CXEM;

- MUKPOCXEMOTEXHUKY ¥ MPUHIUI PaObOThI 0a30BBIX KACKAOB U STYCEK
aHAJIOTOBBIX M IIU(PPOBBIX CXEM;

-yMeTb:

-onpeaenats  AuddepeHuraibHble  MapaMeTrpbl MO0  CTaTUYECKUM
XapaKTEPUCTHKAM;

- TI0 BUJly CTaTUYECKUX XapaKTEPUCTHUK OINpPeNesATh TUII TPHOopa;

-00BSACHATh (U3NYECKOE Ha3HAUEHUE DJIEMEHTOB U BIHUSHHE HX
napaMeTpoB Ha YAaCTOTHBIE CBOIMCTBA 0a30BBIX KACKaJOB aHAJIOTOBBIX CXEM U
NEPEXOIHBIE MPOLIECCH B 0a30BBIX sSUEHKaX U(POBBIX CXEM;

- BJIaJIeTh!

-HaBbIKAMM  KOMIIBIOTEPHOTO  HWCCJEAOBAHMS MNPUOOPOB MO  HX

AIIEKTPUUECKUM MOJIEIISIM.



OBIIIUE 3AMEYAHMUS K BBIIIOJJHEHAIO KOHTPOJIBHOM PABOThHI

[lenbto KOHTPOJIBHOM pabOThI SBJISETCS 3aKPEIUIEHHE TEOpPETUYECKOIro
MaTepuaia JUCUUIUIHBI « DJIIEKTPOHUKA, a TAK)KE IPUHILIUIIOB Pa0OTHI, TAPAaMETPOB
OCHOBHBIX THIOB HU(POBBIX U aHATOTOBBIX HHTETPAIbHBIX CXEM.

Pabora cocrout u3 Tpex 3aaad:

- IIepBas MOCBSIIEHA CUHTE3Y U AaHAIN3Y JIOTUYECKUX CXEM Ha
M/II-Tpan3ucropax;

- BO BTOPOM aHAIM3UPYIOTCA Jornueckue cocrossuus TTJI,

- TPETh 3HAKOMUT C OCHOBHBIMM CXE€MaMHU BKJIIOYEHHUS OIEPALUMOHHBIX
YCHJIUTEIIEH.

BbIBOP BAPUAHTA

Homepa BapmaHTOB 3aiady KOHTPOJIBHOW pabOThl ONpPEAENsIOTCS JIBYyMS
NOCJIIEIHUMHU LU(ppamMu HOMEpa CTyleHueckoro owiera. Ilopsaok Hcmoiab30BaHMS
TUX UU(Dp yKa3aH B YCIOBUU KaXIO0W 3a/1a4 U B TAOJIMILIAX C BAPUAHTAMH UCXOJIHBIX
JTAHHBIX.

Copnepskanue 3a1a4 KOHTPOJIbHOH PadoThI

3aoaua 1

HauepTuTh NpUHOMIIHAIBHYIO CXeMy JIOTM4ecKoro syemenrta Ha MJ/II-
TpPaH3UCTOPAX, BEIOPAHHYIO 1O pucC. | (CM. MPHUIIOK.) B COOTBETCTBHUH C MOCTEAHEH
1udpoit HoMepa CTyIEHYECKOro OuieTa.

CTyneHTel, y KOTOPBIX TMOCIEIHSs LHU(pa CTYIECHUYECKOro Ouiieta HeYeTHasd,
BBIOMPAIOT cXeMy puc. la.

CryneHTbl, y KOTOPBIX MOCHeHssi nudpa CTYJEHYECKOro OuieTra yeTHas M HOJlb,
BBIOMpAIOT cxemy puc. 10.

J11st 3a1aHHOM BEJIMYUHBI TOPOTOBOT0 HANPSIKEHUSI TPAH3UCTOPOB U BETMYHUHbI
BXOJIHOTO HaIpsDKEHHUsS! ONPEACNIUTh HAMpsHKEHUE HA BBIXOJE CXEMbl B OTCYTCTBUU
BxonHoro curnana (norumuyeckuii O ma BXon€) W IpU MoJaye CUrHaja Ha BXOJ
(nornueckas 1 na Bxozue).

3HaueHUsI BEJIIMYMH TIOPOTOBOIO HAMpPSHKEHUS TPAH3UCTOPOB M BXOJHOTO
HanpsHDKEHUsST BBIOUPAIOTCS U3 TaOuuibl 1 B COOTBETCTBUU € MpenociieqHel nudpoi
HOMEpa CTyI€HUECKOro OuseTa.



I/ICXOIIHLIe AaHHBIC JIfl pacueTa

Ipeanoca. Iloporosoe IToporosoe Jormueckmii | Hampsie
nugpa Ne HAIpPsKEeHHe HAIpsKEeHHe P
cTyA. Omnera | MITII- MATI- YPOBEHB HHe

TpaH3HCTOpa TpaH3HCTOpA C

¢ p-kananom,B BXO/THOTO NUTAHHSA

N-xaxajnom,B curaana, B E,B
0 0,5 2,5 1,0 3
1 1,0 2,0 1,5 3
2 1,5 1,5 2,0 3
3 2,0 1,0 2,5 3
4 0,5 4,5 1,0 5
5 1,0 4,0 15 5
6 1,5 3,5 2,0 5
7 2,0 3,0 2,5 5
8 2,5 2,5 3,0 5
9 3,0 2,0 3,5 5)

Tabauua 1



3aoaua 2
[Tepeueptuth cxemy Jiormdeckoro snmemenTa TTJI (puc.2). U3 tabmumbl 2 B
COOTBETCTBUHM C TMOCIeAHe nudpoil HOMepa CTyaeH4YecKoro Owmiera BbIOpaTh
3HAYEHHS BXOJAHBIX CUTHAJIOB.
OnpenenuTe JOTMYECKOE COCTOSIHME Ha BBIXOAE cXeMbl. [laTh moscHeHue
COCTOSIHUSIM TPAaH3HCTOPOB (0OmMKpwvlm, 3aKpbim) B COOTBETCTBUHM C CHUTHAJIAMHU Ha
BXOJIE.

Tabnuua 2.
ocexnsis 3HAUCHUS BXOTHBIX Mocaenusist 3HaueHHs BXOIHBIX
umb%ﬁ;l JJ]V:TaCTyu- CHIHATOR ““q’%’:lﬁmﬁy“' CHTHAJIOB

X1 [X2 [X3 [X4 X1 |X2 |X3 |X4

0 0 0 0 0 5 0 1 0 1

1 [ 1]1]1 1111111

1 0 0 0 1 5 0 1 1 0

1 1] 1]1 1117111

, olo]1]o0 . 0 | 1111

1 1 1 1 1 1 1 1

3 o[o[1]1 a 11070140

1 1 1 1 1 1 1 1

s o[1]0]o0 9 110701

1 1 1 1 1 1 1 1

3aoaua 3

[lepeuepTuTh cxeMy BKIIOYCHHS HACATHLHOTO OMEPAIMOHHOTO YCHINTEIS
(OY), BbIOpaHHYH0 1O pHUC.3 B COOTBETCTBMM C TOCienHEeH Iudpol HoMepa
CTYJIEHYECKOro OuJera.

Jlnst  3amaHHOM CXeMbl HW300pa3uTh BPEMCHHBIC JHArpaMMbl BXOJHBIX
HAIPSHKEHUN U BBIXOJHOTO HampspKeHUs. [Ipu BO3MEWCTBUM HECKOJIBKHX BXOJIHBIX
CUTHAJIOB TIOKA3aTh BBIXOTHOM CUTHA OT KaXKJIOTO BXOJTHOTO C y4€TOM COOTHOIIIECHUS
¢da3. MacmTab HanpsoKkeHUs! BBIOpaTh YCIOBHBIN 0e3 ydeTa KoddpuimeHTa ycuieHus
YCHIIATEIIS.

3HadeHMs] aMIUIMTY]] BXOJHBIX CHTHAJOB M Xapaktep ux ¢a3 BeIOpaTh U3
TaOnuIbl 3 B COOTBETCTBHH C TTOCIEIHEN TU(poit HOMepa CTyIeHYECKOTro OuieTa.



Tabnuua 3.

Tocaen. Amnaumyont Da3vl 6x00HBIX
undpa 6X00HBIX CUCHAI08 CUZHAN08

N ey | UL U2 U3 Ul U2 U3
Oounsera

0 10 o) 10 + - -

1 9) 10 10 + - +
2 15 10 9) + - +
3 9) 10 10 + + -

4 9) 10 15 - + -

9) 10 9) 10 + - -

6 10 15 9) - + +
7 9) 15 10 - + -

8 15 9) 10 + - -

9 10 10 15 + - +

Ilpumepot pewienus 3aoau.

3aoaua 1.

PaccmoTpum peuienue 3aaun 115 K104 U3 cxem puc .1.

ITIycth 3amana cxema puc.10 . 910 noruueckas cxema Ha KOMIUIEMEHTAPHBIX
M/II- TpaH3uCTOpax ¢ MHAYUHPOBAHHBIM KAaHAJIOM, T.€. TPAH3UCTOPAX, Y KOTOPHIX
Pa3IMYHBIA TUI TPOBOJMMOCTH KaHaja.

B M/III- Tpan3ucTopax ¢ MHAYHUPOBAHHBIM KAaHAJIOM B UCXOJHOM COCTOSIHUU
KaHaJla HET W TOK 4epe3 TPaH3UCTOp MPOTeKaTh HEe MOeT. i1 co3naHus KaHana B
MUII- TpaH3uctope € KaHajioM N - TWUNAa HEOOXOAMMO Ha 3aTBOpP NOJATh
MOJIOKUTENIbHOE HAMNpsKEHHE OTHOCUTENBHO HCTOKA, OoJblllee MOPOroBOrO
Hanpspkenus: Uszy >Up.

Jns coznanus kanana B MJIII- TpaH3ucrope ¢ KaHAIOM p- TUMAa HEOOXOAMMO
Ha 3aTBOp MOJATh OTPULIATEIILHOE HANIPSDKEHUE OTHOCUTEIBHO UCTOKA, Ooibiiee (1o
MOJIYJII0) ITOPOTOBOTO HAIIPSKEHUS .

Usy >Up.

[TycTh MOZyJIb HOPOTOBOIO HAPSKEHMS JUIsl TPAH3UCTOPOB C N - KAHAJIOM U P-
kaHajioM coctaisieT U, = 2B, a amnmutyaa Bxoanoro curnana: Uy, =3B, E.=4B. B
OTCYTCTBHE YIPABIAIONIEIO CUTHANIA KaHalla MPOTEeKaHUs Toka B TpaH3ucrope VT1
HET, MEXy UICTOKOM U CTOKOM - OoJibloe conpoTuBieHrne. Ha ncroke tpansucropa
VT2 norteHmnuan paBeH HaNpsHKEHUIO MCTOYHUKA MUTaHus U coctaBiser U, = +4B.
[Torenuuan Ha 3aTBOpe TpaH3ucTopa VT2 B OTCYTCTBHE YIPaBISIOIIETO CHTHAA

paBen 0. B 5ToM ciIy4ae HalpsDKEHHE 3aTBOPA OTHOCHTENILHO MCTOKA PABHO!
U3M:U3'UM:O-4:-4B.



DTO 03HAYaeT, YTO 3aTBOP «OTpHUIIATEIbHEE» UCTOKA HAa 4B. DT0 HanpshHKeHue
Ha 3aTBOpe OoJibIlle MoporoBoro HanpsbkeHus: U = -2B, u B Tpan3uctope oOpaszyercs
kaHan p-tumna. Yepe3 tpanszuctop VT2 MoxeT mporekaTh Tok. Tpamsuctop VT1
npeacTaBiIsieT co00il OOBIIOe COMPOTUBIICHHUE, TTOSTOMY Yepe3 LIEeTb TPAH3UCTOPOB
VT1 u VT2 nporekaer oueHb MaJICHbKUW TOK. [loTeHIMam Ha BBIXOJE CXEMBI
OTHOCHUTEIBHO 3€MJIU MPU 3TOM PaBEH:

UBLIX = Ec -l RKaHana-

[Tanenue HanpspKEHUST HA CONMPOTUBIICHUM KaHaia TpaHiuctopa VT2 mano, T.K.
MaJjio 3Ha4€HHE TOKa , MPOTEKAIOUIET0 Yepe3 KaHajl. BeixoaHOe HanpsiKeHUE U
ATOM OJIM3KO K BEJIMUMHE HAIPSKEHUS TUTAHUS.

[Ipn momaye BXOMHOTO cuTHana (Jorudeckoil «1l») HampspkeHHe 3aTBOpA
otHocuTenbHO HcTOKa (Usy) Tpansuctopa VT1 paBno Uszy = 3B, yto Oombie
noporoBoro. CrenoBaTenbHO, B TpaHzuctope V11
oOpasyeTcss KaHaJI MPOTEKAHHUS TOKA; MEXIY UCTOKOM M CTOKOM TpaH3uctopa VT2
CONPOTHUBIIEHUE MAJIO.

OnHOBpeMEHHO Ha 3aTBOpe TpaH3ucTopa VT2 ycTaHaBiIMBaeTCs BXOIHOMN
noternan Us = 3B. TloreHuuan uctoka npy 3TOM paBeH MOTEHUUANTY HUCTOYHUKA
nutanus 4B. [loTeHnnan 3aTBopa OTHOCUTENIBHO HCTOKA PABEH

U3I/I:U3'UH:3-4:- IB.

3aTBOp «OTpULATEIbHE» UCTOKA Ha 1 B, 4TO MEHbIIIE TOPOTOBOTO
HaIpsHKEHUS, CIIeI0OBATEIbHO, KaHANI MMPOTEKaHUs TOKa B TpaH3uctope V12 e
o0pasyeTcsi U COMPOTUBIICHUE MEXKTY UCTOKOM M CTOKOM TPaH3UCTOPA BEJIMKO.

Uepe3 TpaH3UCTOPHI MPOTEKAET HE3HAUMTENbHBIM TOK, T.K. COMPOTUBJIECHUE
«CTOK- MCTOK» TpaH3uctopa VT2 Benuko. BeixonHoe HanmpspkeHHE OTHOCHUTENIBHO
3€MJIM PaBHO:

Usbix = | Reanana-
ConpotuBnienne Riam Tpansucropa VT1 mpu 3TOM Majio U BBIXOAHOE
HaIpspbKeHUE OJIM3KO K HYJIEBOMY.

Ilycte 3amana cxema puc. la. Ota cxema cocrout n3z M/III-Tpan3ucropos ¢
KaHaJoM N- THIIA.

[TycTh moporoBoe HampsiKeHue TpaH3UuCTopoB coctapisieT Up= 2B, ammiutyna
BXxojiHOrO curHaia Ugy = 3B, a HanpsbkeHue nutanus Ec = 4B.

B orcyrcTtBHe ympaBisiiomero curhHaia B - TpaHzuctope VT1 kaHana
npoTekaHusi Toka HeT. COMpOTUBICHUE «UCTOK-CTOK» BelInKo. B Tpanzuctope VT2
Ha 3aTBOpe MOTeHUHan paBeH mnoreHuuany Ec = 4B. Ilockonbky Ha HCTOK
TpaH3uctopa VT2 He momaercss HanpsHKEeHUE, MOKHO CUYMTATh, YTO €0 MOTEHITUAT
0M30K K HyJeBoMy. PasHocTs moTeHmanos U,, B TpaH3UCTOPE paBHA!

U,,=U,-U,=4B - OB =4B.

Hanpspxkenue U,y 6onbiie Uy, 3Hauut B Tpan3ucrope VT2 co3mgaeTcs kaHaml
nporekaHus Toka. Tok uepe3 TpaH3UCTOp Mall, T.K. COMPOTUBIICHUE «UCTOK- CTOK
Tpanzuctopa V11 oueHb BeIHKO.

[ToTeHIan Ha BBIXOJI€ OTHOCUTEIBHO 3EMIIH
paBeH:

Ugpx = Ec - UspvT2 -



[Tpumewm, uto Hanpspkenue U,, tpansucropa VT2 (U,,y12) OiH3KO0 K

OPOTrOBOMY, T.K. TOK 0ueHb MaJl. Tornaa
Usux = 4B - 2B = 2B.

BrIxoiHOE HANPSKEHUE COOTBETCTBYET JIOTUUECKON SAMHUIIE.

[Ipu nogaye curnana (Jioruyeckoi «1y») HampspKEHHE Ha 3aTBOPE TPaH3UCTOPa
VT1 orHocurenbHo ucrtoka U,, 6oinbiine noporooro Usz, B TpaH3ucTope oOpazyercs
KaHaJ MPOTEeKaHUs ToKa. Tenepb TOK MpoTekaeT uepe3 Tpan3uctopsl VI1u VT2, T.k.
B o0oux TpaH3ucTOpax C(HOPMHUPOBAHBI KaHalbl MPOTEKAaHUs TokKa. BrixomHoe
HaMpsHKEHUE OTHOCUTENIHHO 36MJIM PABHO:

Usex = | RKaHana;

171€ Ryanana-- COMPOTUBIICHUE KaHaa TpaH3ucTopa V1.

[TockonbKy COMpPOTUBICHUE KaHAlla Majio, NaJCHUE HaNpsDKeHHs Ha
COTNPOTHUBIICHUH KaHajla MaJo U OJM3KO K HysneBoMy - Ussix =0B.

BrIxoiHOe HaNpsDKEHUE TPH ATOM COOTBETCTBYET JIOTHUECKOM «1y.

3aoaua 2.

[lycTh 3aana cieayroas KOMOMHAIMS BXOJHBIX JIOTHYECKUX CUTHAJIOB

X1=1,X2=0,X3=1,X4=1.

OnpenenuM COCTOSIHUE TPAH3UCTOPOB U JIOTUYECKUN YPOBEHb HANPSKEHUS Ha
BBIXO/IE.

CuuTaeM, 4TO ypOBEHB JIOTUUECKON €TMHUIIBI OJTM30K K HAMPSHXKEHUTO TUTAHU .
YpoBeHb JIOruuecKkoro Hyss OJM30K K HYJI€BOMY MOTEHIIUaNy 1 He npeBsimaet 0,1B.

MuorosmutTepHsbiid Tpanzuctop (MOT) umeeT YeThipe HACHTUYHBIX IIEPEXoa
«6aza-smutTepy. [Ipumem, uTo 1711 OTKPBIBAHMS MEepexoia «ba3a- IMUTTEP)
HeoOxonumo Hampsikenue  U6s = 0,7B.

Paccmotpum coctosinue nepexogoB MOT. Ha mepBbiil smutTep momaercs
JIOTUYECKas €IMHULA, T.€. BBICOKHM MOTEHIUaN, OJU3KUI K HANPSHKEHUIO MUTAHUS.
Ha 6a3y uepes conpoTtuBiieHre R6 mogaeTcss mOTEHIIMAI UCTOYHUKA TUTaHusl. Takum
obpazom, Hampspkenne Ues = Ug — Us = 0. IlepBoiii mepexop «0a3za-sMHUTTEP»
TPaH3UCTOPA OKA3BIBAETCS 3AKPHITHIM.

Ha BTOpO# SMHUTTEp MOJACTCS JIOTHYCCKUI HYJIb (T.€. TOTEHIMAN, OJIM3KUHA K
HyjeBomy), mycth 0,1B. Ha 0a3ze Tpan3uctopa (QopMHPYETCS IOJIOKUTEIbHBINA
MOTEHITNAI, JOCTATOYHBIN ISl OTKPBIBAHUS TIEPEX0Ia «OIMHUTTEP- Oazay.

Ha 6a3e ycranaBiamBaeTCsi MOTSHITMAT OTHOCUTEIILHO 3€MJTH, PABHBIM

Us=X2+Us=0,1B+0,7B=0,8B.

Ha Tpetwnii u ueTBepTHIii TEPEX0Ibl «0a3a- IMUTTEPY» MOIACTCS JTOTUUECKAS
enuHMIA. VX COCTOSIHME aHAIOTUYHO TEPBOMY MEepexoay «0aza- SMUTTEp» - ITU
NEPEXObI 3aKPBITHI, UEPE3 HUX TOK HE MPOTEKAET.

Takum oOpaszom, Ha 6aze MOT ycranapmuBaercs norenuunan Us = 0,8B. [pu
TakoM ToTeHnuane Ha 6aze MOT mepexon «b6aza- smutTep» Tpansucrtopa VT1
JOJKEH OBITh 3aKPBIT, TOK YEPE3 HErO HE MPOTEKAET, T.€. B enH «koyekrop MOT -
6aza VT1» Tok mporekaTh He MoxKeT. Jljisi Joka3zaTenbCTBa 3TOTO COCTOSTHUS



IPENOIOKUM MPOTUBOMNOJOKHOE. [Ipennonoxum, uro mepexos «0aza- IMUTTEP»
Tpanzuctopa VT1 otkpeiT. B 3TOM ciiyuae Ha 6a3e VT1 ycranaBnuBaeTcsi HOTEHIUAT
0,7B. Ilepexon «xomiekTop-0aza» MOT oka3biBaeTCsi O HAIPSIKEHUEM

Ux6 = Uk - U6 =0,7B - 0,8B =-0,1B.

[Tepexon «komnektop-6azay MOT Haxoautcs moj oOpaTHBIM HamNpsHKEHHUEM
0,1B. D10 o3nauvaer, uro MOT oka3aics B aKTUBHOM peXuMe (HalpsyKeHHE Ha
NepexoJIe «AIMUTTEP-0a3ay MpsMoe, a Ha IePexo/ie «KOJUIeKTop-0a3za» - oOpatHoe). B
ATOM PEXHUME TOK SMUTTEPA - ’TO CyMMa TOKOB KoJiJIekTopa 1 6a3bl: I» = Ik + 6.

OTO0 ycllIOBUE HE MOXKET OBITh BBIMIOJIHEHO, T.K. TOK KosuiekTopa MOT u Tok
0a3bl Tpanzuctopa VT1 uMeroT npoTUBONOJOXKHbBIE HarpaBieHus. CieoBaTeNbHO,
Takol pexuM paboThl HeBo3MOkeH. [Ipu morenmmane Ha 6aze MOT, paBHOM
U6=0,8B, tpansuctop VT1 gomxen ObITh 3akpbIT. Tpansuctop VT1 nHaxoauTcs B
pEeXKHUME OTCEUKH (IIEPEXO0]T «IMUTTEP-0a3a» U NEPEX0]] KKOJIIEKTOP-0a3a» HaXOASATCS
1o oOpaTHbIM HanpsbkeHreM). Tok B kosiekTopHoi nenu MOT nouTu He npoTeKkaer.
Tok B koyektopHod nenu MOT MokeT ObITh paBeH HYJIO TOJBKO B PEXUME
HACBIIIECHHUS (IIEPEXO] «AMUTTEP-0a3a» U MEPEX0]] «KOJJIEKTOP-0a3a» HaXOAATCA MO
OpsIMBIM HarpsbkeHueM). B 3ToM pexuMe NMOTOK HOCUTENEW 4epe3 KOJIIEKTOPHBIN
nepexod U3 0a3bl B KOJUIEKTOP MOXET OBbITh YPaBHOBEUIEH PABHBIM IOTOKOM
HOcHUTeNeH U3 KoJuiekTopa B 6a3y. CyMMapHbIN KOJIJIEKTOPHBIN TOK PaBEH HYJIIO.

Takum obpazom, MOT oka3biBaeTcs B pekuMe HachieHus. HampsokeHue
«MuTTEp-KouiekTop» Usk B pexxuMe HachIlieHUus: OMU3KO K HYJIEBOMY U HE
npessimaet 0,1B . [Toatomy Ha 6a3e Tpansuctopa VT1 norennuan 61u3ok k 0,2B u
HE JIOCTATOYEH JUIsl OTKPBIBAHUS IEpPEeXo/a «dMUTTep-0a3a». JTO O3HauyaeT, 4To,
NeNUCTBUTENBHO, TpaH3uctop VT1 HaxomauTcss B pexume OTcedkd. Tok uyepes
Tpan3uctop VT1 He mpoTekaeT, HET MaJIeHUsI HAMPSHKEHUS Ha COMPOTUBIEHUU RK 1
NOTEHIMAJ MUCTOYHUKA NMUTAHUS 4Yepe3 CONPOTHUBIEHHE Rk MOCTymaer Ha BBIXO/.
BoeixonHoe HampspkeHHe OJNM3KO K HampsDKEHUI0 HMCTOYHMKA nuTaHus Ex, T.e.
COOTBETCTBYET JIOTUUECKON €IHHHUIIE.

Tosnbko MpH MoJaye JOTMYECKHX EIUHUI] Ha BCE BXOJbl BCE IEPEXOIbI
«0a3za-sMHUTTEp» OKa3bIBAIOTCA MOJ OOpaTHBIM HampsbkeHueM. B atom ciydae
NOJIOKUTENbHBIA  MoTeHIMan Ha ©Oaze MOT MoXeTr OTKpBITh NEpexon
«xoiektop-6azay MOT. MDOT oka3biBaeTCsi B MHBEPCHOM peXUME (IIEPEXOIbI
«OMHUTTEP-0a3a» 1MOj OOpAaTHBIM HAMPSDKEHHEM, MEPeXo] «KOJUIEKTOp-0a3a» - Mo
npsameiM). B enn 6a3e1 VT1 npotekaer Tok, Tpansuctop VT1 otkpeiBaercs. B atom
ciydae moTeHIuan Ha 6aze MOT OTHOCHTENBHO 3e€MJIM MPEACTABISET CyMMY
HaMpPsHKEHUH Ha Mepexojie «KoJuieKTop-6aza» MOT:

Us=Uem vri +Uksmer=0,7+0,7=1,4B.

Yepes tpansuctop VT1 npoTekaer TOK, MajicHUE HANIPSHKEHUS Ha
COMPOTUBJIECHUHU RK yMEHBIIAET BBIXOAHOW MOTEHIUAI:

Ussix = Ex — | Rk.
BbIX0/THOI NOTEHLIMAT TOHM>KAETCSI U COOTBETCTBYET JJIOTMYECKOMY HYJIIO.



3aoaua 3.

ITycTs 3anana cxema BkiatoueHus OV, nokazanHas Ha puc.4.
B nannoii cxeme Bkimouenust OY curnanst Ul u U2 mogatorcs Ha HHBEPTUPYIOLIUI
BXOJl. DTO O3Hau4aeT, uTo (haza BBHIXOJHOTO CHTHANA OT BO3JCHCTBHUS KaXJOTO W3
curHaioB Ul unu U2 6yner nmporuBonoioxkHo# ¢aze curnanoB Ul u U2, Bxonnoi
curHasl U3 monaercs Ha HeWHBepTUpyrOmMi Bxona. dasza BBIXOIHOTO CHUrHajga OT
Bo3neicTBUs curHana U3 OyaeT coBnanath ¢ Ga3oit BXxogHoro curnana. [Ipumem, uro
KO3 QUIIMEHT YyCUIICHUS IO KaXKI0MY M3 BXOJI0B OJIMHAKOBBII:
K1=K2=K3=K.
[TycTh HanpsKEHMS] BXOJHBIX CUTHAJIOB PaBHBI !
Ul=5wmB, U2=10wmMB, U3 =15MB.
[Tycth 3amansl ha3pl BXOJHBIX CUTHAJIOB!
Ul - nonoxurenbhas (+),
U2 - otpuniatenbhas ( - ),
U3 - otpuniatenbhas ( - ).
DTO0 03HAYAET, YTO HAYaJTy PACCMOTPEHMSI BO3/ICHCTBHUS CUTHAJIOB COOTBETCTBOBAIH
- curHainy U1 - monokurenabHasi OJIyBOJIHA,
- a curHasniam U2 u U3 - oTpuiarensHas noiyBoiiHa (puc.S). B ycioBHOM maciitabe
Opyu paBHOM KOI(PPUIMEHTE YCUJICHUS IO KaXKIOMY U3 BXOJOB COXpaHSIETCS
COOTHOIIICHUE aMIUIATY I BBIXOIHBIX CUTHAJIOB (puUC.S). Pe3ynbTupyromnuii BEIXOHON
CUTHQJI TPEJCTABISET CYMMY BBIXOJIHBIX CHTHAJIOB OT BO3JCUCTBHUS KaXIIOTO
BXOJIHOTO C y4eTOM (pa30BbIX COOTHOIIECHUH.

Puc. 1. CxeMBI JIOTHYECKHUX JJIEMEHTOB K 3agaye 1.



Puc. 2. Cxema jgoruuyeckoro diemenra TTJI k 3agaue 2

Puc. 3. BapuanTsl cxem K 3agaue 3

R3 R1
R1 i o
U1
R2 e Usbix u2 b Us
v2 R3 =
U3 b

Ul

U2 = D o Ri R4
Usbix ul b
R3 R2 Ussix
= V20— "}



Puc. 4. Cxema Brirouenust OY Kk npumepy peunienusi 3agaqu 3
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Puc. 5. Bpemennble 1uarpaMMbl BXOJAHBIX U BBIXOJJHOI'0 CUTHAJIOB K MPUMeEPY pelieHust
3agaum 3
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