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IIpakTuyeckoe 3ansitue Ne 1

PACYET h-ITAPAMETPOB BUITOJISIPHBIX TPAH3MCTOPOB I10 BOJIbT-AMITEPHBIM
XAPAKTEPUCTHUKAM

1. Hesan 1 3aga4n padboTbl

Leab pa0oThl: TONyYeHHE IPAKTUYECKHX HABBIKOB pacueTa h-mapameTpoB OWMIOISIPHBIX
TPAH3UCTOPOB M0 UX BOJIBT-AMIIEPHBIM XapaKTEPUCTHKAM.
3agauu paGoThl: M3YYUTh KPAaTKUE TEOPETUYECKUE CBEJIECHHUS, U3YYUTh OCHOBHBIE PacyeTHbIE
(bopMyIbl, peUTh 3a/1a4u.

2. O0mue moJio:keHusi (TeopeTUYeCKUe CBeIeHM )

CBs3p MeXly HANPSOKCHUSMH U TOKAMHU HA BXOJZIE€ M BBIXOJIE YETHIPEXIIOIICHUKA MOKHO
BBIPa3UTh B (popMe JBYX JHMHEHHBIX YpaBHCHUH ¢ mapamerpamMu N, CBSI3BIBAIOIIUMH TOKU H
HaIPSHKEHUS Ha BXOJE U BBIXOJIE€ YETBIPEXIIOIIOCHUKA:

U1 = hllll + hlZUZ
|2 = h21|1 + h22U2

[MapameTtpsr h22 1 h12 U3MepsIOTCS B peXkMMe XOJIOCTOTO X0/1a Ha BXO/Ie, a mapameTpsl N1t u
h21 — B peskMe KOPOTKOTO 3aMBIKAHHSI Ha BBIXOJIE.

B cucreme h-mapaMeTpoB 3a HE3aBUCHMBIC MEpPEMEHHBIC MPHUHATHI TOK Ha BXoze li u
HanpspkeHue Ha Bbixoje Uz TpaH3ucTOpa, a B Ka4eCTBE 3aBUCUMBIX — BXOAHOE HanpspkeHue Uz u
BBIXOJTHOM TOK 2.

ITpu sTOM

h11: |U2:O

— BXOJIHOE COMPOTHUBJICHHUE, OIPEAESIEMOE B PEIKUME KOPOTKOTO 3aMBIKaHHSI [0 TIEPEMEHHOMY
TOKY Ha Bbixojie Tpansucropa (U2 = 0);

Y,
1

_Ul
=

— k03¢ umeHT 0O0paTHOM CBS3M MO HANPSHKEHUIO, OMPEICISEMbIN B PEKHME XO0JIOCTOrO X0/
Ha BXOHBIX 3akumax (l1 = 0);

1,=0

I
—_2 —
Ry, =2, =0
1
— Koa¢p¢uuueHT mnepenayn (yCUJIEHHsS) MO TOKY, OIpEAeseMbli B peKUME KOpPOTKOTrO
3aMBIKaHUsI 110 IepeMEeHHOMY TOKY Ha Beixoje (U2 = 0);

I
hZZ:U—22|I1:O

— BBIXOJIHas MMPOBOAUMOCTD, OIIpCALCIIsICMan B PEKUME XOJIOCTOI'O X04a Ha BXOC (|1 = O)



g peanuzanuy pekuMa X0JIOCTOrO X0Ja Ha BXOJI€ M KOPOTKOI'O 3aMbIKaHMSI Ha BBIXOJIE
JIOCTAaTOYHO BKJIIOUUTH OOJIBIIYI0 MHIYKTHBHOCTh Ha BXOJ€ TPaH3MCTOpa U OOJBIIYIO €MKOCTb
— Ha BBIXOJIe, HE U3MEHSS PU 3TOM BBIOPAHHOTO peKUMa pabOThI IO MMOCTOSIHHOMY TOKY.

DKBUBAJICHTHAs CXeMa, COOTBETCTBYIOIIAs cHcTeMe N-miapamerpoB, M300pakeHa Ha PUC.
2.11, a.

3HaueHus N-mapamMeTpoB 3aBHCAT OT BhIOOpa paboueil TOUKH, TEMIIEPATYphl, YaCTOTHI U
CXEeMbl BKJIIOUEHHUs TpaH3ucropa. g omnpeneneHHoir cxemsl BikatodeHus (O3, Ob, OK)
N00aBIIsAOTCS cooTBeTCTBYOIME UHAEKCHI (3, b, K) nmpu 0603HaueHun napameTpoB, HalpuMmep,
hi2s; hooxu T. 1.

[IpuGnvxeHHble 3HaYeHHs N-mapamMeTpoB MOXXHO OHpeNeNUTh TpadoaHaTUTHYCCKUM
CII0OCOOOM IO CTAaTUYECKUM BXOJHBIM M BBIXOJIHBIM XapakTepucTtukam. ljisg onpeneneHus Bcex
h-mapameTpoB HEOOXOOMMO HMETh HE MEHEee [IBYX XapaKTepPHCTHK KaXIOro cemeiictBa
(BXOAHBIX U BBIXOJHBIX). [TapameTpsl paccUMTHIBAaIOTCS MO BEIMYMHAM KOHEUHBIX MpUpaIleHUN
TOKOB U HaIpsDKEHUH BOIN3H paboyell TOUKU TpaH3UCTOpA.

Puc.2.11

s cxembl ¢ OD Ha ceMelcTBE BXOJHBIX XapaKTEpUCTUK B pabouell Touke A CTpOST
TPEeyroJbHUK (U3 A TPOBOAAT MpsiMblE, MapajuleJbHbIE OCH abCHUCC M OCH OpJIMHAT [0
mepecevyeHus co BTOPOM xapakTepuctukod B Toukax B wu C, (puc. 2.11, 6). U3
xapakrepuctuueckoro TpeyronbHuka ABC mnomydaroT Bce HEOOXOIMMBbIE BEIMYMHBI JUIS
ompeznenenus hiin u hioo:

AU, AU, AB

AB
o = Al,  AC’ h‘“_Aum AU AU

B paGoueii Touke A' mo BBIXOAHBIM Xapaktepuctukam (puc. 2.11, 6) ompenenstor
napametpsr oo 1 hyyo:

A, AD Al, _BC

— K

h,, =—== . h -—=
Al Al —Al,T P AUL AR

AHaIOrMYHO MOKHO onpeenuth h-mapamerpsl s cxemsl ¢ OB.
3. 3ananue Ha paboty (padoyee 3a1aHHe)
PaccunraTh h-nmapameTpbl MOTYIPOBOTHUKOBBIX OUITOJISIPHBIX TPAH3UCTOPOB.

4. Xoa padoTsb! (MOPS/10K BHINOJHEHUS PadoThI



4.1. lnsa tpansucropa KT312A o6parHblii TOK KOJI- Ix, ‘ : ~I(Ufo
nektopa lx = 10 MkA npu Hanpspkenun Ug = 15 B. Onpenenuts wA '
10 BOJIbT-aMIIEPHBIM XapaKTEepUCTUKaM TpaH3ucTopa (puc. 2.1) 104
o0paTHOE CONPOTUBJIEHHE KOJJIEKTOPHOIO IEepexonaa Io- 40 0.6
CTOSHHOMY TOKY. Rosp = 1,5 MOmM. T

e T

4.2. Ucnonb3ys CEeMEHCTBO BBIXOJHBIX XapaKTEPUCTHK /U,f__
tpanzucropa KT312A (puc. 2.1) onpenenuts ero Ko3pUIHeHT / - v
YCHJICHHSI B CXEME C OOIIUM SMUTTEPOM Nais. 20 1 04k

h21, = 50 | P /‘/ o

. 10 =(,2MA

43. Hcrnonb3ys CEMEWCTBO BBIXOJIHBIX XapaKTEPUCTHK Is L
tpansuctopa KT312A (puc. 2.1) ompeneianTs €ro BBIXOJHYIO .0 —
TIIPOBOJMMOCTE B CXEMe ¢ 00ImUM dMHUTTEPOM hoz,.  h2zs = 0,2 e 10 20 U8B
MCwm.

4.4. Ucnonb3ys CEMEHCTBO BBIXOAHBIX XapaKTEPUCTHK Prc. 2.1

tpansuctopa KT312A B cxeme ¢ 06muM smutTepom (puc. 2.1),
ONpeNieIUTh 3HadeHHe OOpaTHOro TOKa KOJUIEKTOpa IpHU
HaNpsDKEHUU KoJuiekTop-3MutTep 15 B. lko = 0,04 MA.

4.5. Vicionb3ysi ceMelCTBO BBIXOJHBIX XapakTepuctuk Tpansuctopa KT312A B cxeme ¢
001uM SMUTTEpOM (puc. 2.1), onpeaenuTs 3HaYUCHHE COMTPOTUBIICHHS KOJUIEKTOPHOM e
TpaH3HUCTOpa B CXeMe ¢ 001Iei 6azoi 1mpu Toke 0a3el 0,4 MA. k@) = 255 kOm.

4.6. lomycTuMasi paccemBaeMasi MOIIHOCTh Ha Kosuiektope Tpansuctopa KT312A Puon =
225 MBrT. Tlo cemMelcTBY BBIXOJHBIX XapaKTEPUCTHUK B cxeMe ¢ o0mumM smuttepom (puc. 2.1)
OTIpPEACNUTh MPEBBIMIAETCS JU AOMYCTUMas MOIIHOCTh MpU TOKe KoiuiekTopa lk = 32,5 MA, u
Toke 6a3bl lg = 0,8 MA 1 Ha ckonbko TiporieHTOB? IIpeBbimaercs 6oee 10%.

4.7. T1o BxoaHo# xapaktepuctuke Tpanzucropa KT312A B cxeme ¢ 00IIUM SMUTTEPOM
(puc.2.2) onpenenauTs BXOJHOE COMPOTHUBICHUE IEPEMEHHOMY TOKY IpPU HaNpsKEHUHU Ha
kosutekrope 5 B u Hanpspkenuu Ha 0ase 0,8 B.

Rex = 0,125 KOM.

4.8. Y tpansucropa KT339A, BKIIIOUEHHOTO 110 CXeMe C T 7
oOuieil 0a3o0i, IpU WU3MEHEHUH ToKa ’3MuTTEpa Ha 10 MA Ig MA° 21312, k1312
TOK KOJUIEKTOpa u3MeHsiercss Ha 9,7 MA. Omnpenenutsb 1,0 l
KOd(PUIMEeHT yCWIEHHS 1O TOKY TpaH3HCTOpa, 0,8 ,
BKJIIOYEHHOTO [0 CXEME C OOIIUM IMUTTEPOM. 0.6

h21, = 32. ’ UK:O‘j Ue=58

0,4 (

4.9. Tlo BBIXOAHBIM XapaKTEPUCTHKaAM TpaH3UCTOpa 02 / /

['T403A B cxeme ¢ obmieit 6a30it (puc. 2.3) onpenenuThb ’ / /
Z

K03 duIMeHT nepenadn Toka 6as3bl N1, IS HAPSHKESHUSI 0 02 04 06 08 7,00s5,8
Ha kosutekrope Ugs = 8 B Toka smutTepa |, =0,2 A.
h21, = 19 Puc.2.2



4.10. ITo BXOJIHOH [T 4854
XapakTEpUCTHKE  TPaH3HMCTOpPa Ix, =Ty
I'403A B cxeme ¢ oOweit 6a3oit A
(puc. 2.3), cusaroit mpu Uxs = 0 10
B, onpenenuTs CONPOTUBICHUE

I1,A

1,0

Iy

( e

|
NepeMEHHOMY ~ TOKYy,  €cCiH o4 08 | . /
M3BECTHO, YTO TOK OSMHUTTEpa 25 a » 05 | Y| -
u3MeHseTcs B npeaenax or 0,15 i - . / &
100,35 A. 10m. a4k , 04 aeb—HS

g _, !

4.11. Hcnone3ys 92 7ﬁ=== 42 0z 7
BXOJIHYIO XapaKTePUCTHKY 7 ' '/
TPaH3UCTOpa I'T403A, g 4§ 1 820062 05 10
BKJIFOYEHHOTO B CXeMe ¢ 00rieit , Ux,8 U6, B
6azoi (puc. 2.3) omnpenenuTh Puc.2.3

BXOJ/IHOE COIPOTHUBJICHHE IIEepe-
MeHHOMY TOKY Ipu HanpsbkeHUAX Uss = 0,2 B u U = 0 B. Rex =2 Om.

4.12. Jlna tpansuctopa I'T403A, BKIIOYEHHOTO 1O cXeMe ¢ obOmieit 6a3oit (puc. 2.3), TOkK

KoJuIeKTopa u3MeHnsiercs Ha 140 MA, a Tok smutrTepa — Ha 145 MA. Onpenenuts Ko3pHULUEHT
yCuIIeHHsI TOKa 6a3bl.  h21, = 28.

KoHTpoJibHbIE BOIPOCHI

1. Tlouemy hzi53HaunTensHo Oonpiie 1?7

2. Tlouemy BXOIHOE COTIPOTUBIICHUE TpaH3UCTOpa B cxeMe ¢ OD GopIie, 4eM B cXxeMe
c Ob?

3. Kakue mapameTrpsl TpaH3UCTOPA, BKIOYCHHOTO ¢ 0D, XapaKTepU3YIOT ero padbouyro
TOUYKY?

4. KakoB pu3uyeckuii cMbICI N-TiapaMeTpoB U NP KaKUX YCIOBUSIX MX OIPEICISIOT?

5. Tlouyemy cxema BkItO4YeHuUs TpaHzuctopa ¢ OD Haubosiee pacnpocTpaHeHa?

CnucoK HCNOJb30BAHHBIX HCTOYHUKOB

OcHOBHBIE

1. Makcuna E.JI. Dnexkrponuka [DnekTpoHHbIH pecypce]: yuebHoe mocobue/ MakcuHa
E.JI.— DnextpoH. TekcToBbie qanHbie.— CapatoB: Hayunas kawra, 2012.— 159 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/6270.— DbC «IPRbooksy, mo mapostto.

I[OHOJIHI/ITCHLHLIC

1. Cxapxxena B.A. DnekTpoHUKa 1 MUKPOCXEMOTEXHHKA: yueOHUK B 2 4. Y. 1.
DneKTpoHHbIe ycTpoiicTBa nH(opManroHHoi aBTomatuku / B.A. Ckapxkena, A.H. JIynenko;
nop o6t pea. A.A. Kpacnomnporienoit. — Kues: Boima mkosna. 1989. — 430 c.

2. 3abpomun 1O.C. IlpombinieHHass anekTpoHWKa: Y4eOHuk s By3oB / FO.C.
3abpoauH — M.: Beicur. mkona, 1982. — 496 c.



IIpakTnyeckoe 3ansaTue Ne 2

PACYET OJHO®A3HOT'O ABYXIIOJIVIIEPUOAHOI'O BBIITPAMUTEJIA
C HVJIEBBIM BbIBOJJOM

1. Hesab u 3apa4u padoThI

Ilesb padoTHI: MOTY4YEHUE IPAKTUUECKUX HABBIKOB pacyeTa CXeM OJHO(a3HbIX BHIIPSIMUTENCH.
3agaum padoThl: MONyuYeHHE MPAKTUYECKUX HABBIKOB pacueTa M BHIOOPA BBITPSIMUTEIBHBIX
JUOJI0B U OCHOBHBIX [1apPaMETPOB BBIITPSIMUTEIICH.

Cxema BBIIpSAMHUTENS TTOKa3aHa Ha puc. 3.29. HeoOX0oAMMBIM 3JEMEHTOM BBINPSIMHUTESA
SBIISIETCA CHIIOBOM TpaHchopmatop Tp ¢ AByMS BTOPUYHBIMH OOMOTKAMH N=01/M2-1=M1/®2-2 .
Cxema coequHeHHs] OOMOTOK TaKOBa, YTO OJUHAKOBBIC [0 BEIMYMHE HAMPSHKEHUS Ha BBIBOJAX
BTOPUYHBIX OOMOTOK OTHOCHUTENBbHO OOIIei (HyNleBOH) TOYKM CABUHYTHI mo ¢aze Ha 180°.
Bropuunbie 0OMOTKM TpaHcopmaTopa MOAKIOYEHbI K aHoxaM auonoB [li, 2. Beixomnoe
HanpspkeHne Uq CHHMaeTcss MEXIy HYJICBOM TOYKOH Tpancopmaropa W o0OmeH TOYKOU
COEMHEHUS KaToJI0OB 000UX an0ja0B. [IpuHIUI AeCTBUS CXEMBI PACCMOTPHUM JIJIS ClIydasi 4 U C
T O aKTUBHOM Harpy3ku Ry ¢ MCHOIB30BaHMEM BPEMEHHBIX JHarpamMm HanpsoKeHUH U TOKOB,
IpUBEIEHHBIX Ha puc. 3.30.

ar_
AL

Puc. 3.29

[Tpy mocTymIeHUH MOTYBOJIHBI HANPSKEHUS U1 MOJIOKUTEbHON MONAPHOCTH  (MHTEpBAJ
0—mn na puc. 3.30) Ha BTOpUYHBIX OOMOTKaX TpaHC(POpMaTopa ACUCTBYIOT HANPSDKEHUS U2-1 U
U2-2 ¢ TIOJSIPHOCTBIO OTHOCUTENIBHO HYJIEBOM TOYKH, MOKa3aHHOW Ha puc. 3.29 6e3 ckobok. K
aHoay auoja i OTHOCHTENBHO HYJIEBOM TOYKH ITPUKIIAJBIBACTCS HANPSDKEHUE IMOJIOKUTEIBHON
MOJIIPHOCTH, a K aHoAy auoAa /12 - oTpuiaTebHOM.

IIpyn yka3aHHOM NOJIAPHOCTH HaIpsDKEHUM Ha aHojax auox Jli1 Ha umHTepBane 0 —mx
OTKPBIT, a 11ox 2 3aKkpbIT. [I0CKONBKY B OTKPBITOM COCTOSIHUM MaJCHUE HAPSHKEHUS Ha TUOAC
MaJio, PAaKTHYECKH BCE HAIPsDKEHHE Uz-1 MPUKIAABIBAETCS K Harpy3ke Ry, coznmaBas Ha Hei
HanpsbkeHue Ud. Ha JTaHHOM WHTepBajie aHOIHBIA TOK JMOJA PaBEH TOKY HArPy3KH la1=ig=Up-
1/Rn. B xoHIie nnTepBana 0—n HanpspKEeHHs U TOKH B CXEME JIOCTUTAIOT HYJICBBIX 3HAUCHHH.

[Tpu mocTynieHnH HanpsKEHUS U1 OTPULATENBHON MOJIIPHOCTU (MHTEpBAl T-27T HA PHUC.
3.30) nonspHOCTH HANPSKEHUI Ha BTOPUYHBIX OOMOTKaX CTaHOBUTCSA 0OpaTHOU. B mpoBoasiem
cocrossHuu Haxogutcs aumox [z , a nmom [1 3akpeiT. K Harpyske Ry mpuxnaneiBaercs
HaIlpSDKEHUE U2  ONPENEIAIONIee HalpshKEHWEe Ud TOM K€ TMOJSIPHOCTH, 4YTO W Ha
IIPEALIECTBYIOIIEM HHTEpBaie. Tenepb TOKM B CXEME ONPEACIIAIOTCS MOJYBOJIHOW HANPSKEHUS
MOJIOKHUTETBHOMN MOJIIPHOCTH U2-2:1d=la2=U2-2/RH.



CBsi3p MEX]ly JCHCTBYIOIIUM 3HAYEHHEM BTOPUYHOTO HampsbkeHus Uz TpaHcdopmaropa
CO CpEIHUM 3HAYEHUEM BBINIPAMIICHHOTO HampsbkeHuss Ugq Haxomaum u3 kpuBoil puc. 3.30,
onpenensis HanpspkeHue Ug Kak cpeiHee 3a Moayrnepruo/i 3HaUeHUE HAIPSKSHUS U:

U, =L [+2U, sin 949 = &Uz =0.9U, (3.20)
T 0 T

Ilockonbky BenuunHa U, IpH pacyeTe BBIIPAMUTENSA SABIACTCA 3aJaHHOM, HAXOAUM

BTOPUYHOE HAIPSKEHUE!

U =1.11U,, (3.21)
2 D

T
- T u
232 "

a Taxke ko duimeHT Tpanchopmanuu Tpanchopmaropa:

n=—L. (3.22)

Kak Buano u3 puc. 3.30 BbIIpsSMICHHOE HaNpsyKeHUE MynbcupyeT. Ero MraoBeHHbIE
3HayeHus U, H3MEHAIOTCA B TEUEHUE IOIYNEepHoJa OT MAaKCUMaJbHOIO 3HAYEHUs, PABHOIO

\2U3 1o uymst. HanpsikeHue ug oMEMO MOCTOSIHHOMN cocTaBisitomeii Ud CONePKUT MepeMEHHYIO
COCTaBJISIIOLIYI0, TIPEICTABIISIIOILYI0 CO00M CyMMy rapMoHuueckux. Pasnoxxkenue B psg Dypbe
KpuBOil ug (puc. 3.30) MO3BOJSET ONPEAETUTh AMIIUTYAY BBICIIMX TapMOHHK:

Usom=2Ug/((om)?-1), (3.23)

rne V =1, 2, 3, ..— HOMepa rapMOHMYECKUX; M-DKBUBAIECHTHOE YKCIO (a3 BBIIPSIMICHHS (115
JAHHOM CXeMbI m == 2).

Jlis OLIEHKM KauecTBa BBIIPSIMIICHHOTO HANpsDKEHUS TMOJb3YIOTCS TaK Ha3bIBa€MbIM
KOO PHUIMEHTOM MYIBCAUH (y , XaPAKTEPU3YIOLINM OTHOIICHNE aMILTUTYAbI Y- TapMOHUKH K
cpeaHeMy 3HadeHuto HampspkeHust Ug. Koadduuument mynbcaruu OoOBIMHO ONpPENENsIOT IO
amIuuTye mnepBoi (ocHOBHOM) rapMoHuMKH (Y= 1), Kak HauOOJbIIEH W3 BCEX OCTAIBHBIX H
HaunOoJiee TPYAHO MOAJAIOIIEHCs QUIIBTPALUU:

g =Zim 2 (3.24)
U, m -1

JIns paccMaTpuBaeMOi CXEMbl YacTOTa TEPBOM TrapMOHHKH mynscauuu fr)=2fc u mpu
gacrore nuraronieii cetd fc = 50 'y coctasister 100 I,

[ToncranoBkoii B Beipaxenue (3.24) m = 2 onpenenseM K03(pGUIMEHT Myabcauy Mo nepBoi
rapMOHHKE:

0:=0,67

T. €. aMIUINTY/la IEPBOM TApMOHUUYECKOM /IS TaHHOM cxeMbl cocTaBiseT 67% ot Ug.
[Ipn ompeneneHun THNA JAMOAOB HEOOXOAMMO 3HAaThb CpegHEe 3HadeHue Toka I
IPOTEKAIOIETro Yepe3 Kbl U3 JUO0B, U MPUKIAIbIBAEMOE K HUM MaKCHUMalbHOE 00paTHOE

9



HanpspkeHUs Ubmax.
ITockonbKy TOK 14 TIpoTEKaeT depe3 auoisl moodepenaHo (puc. 3.30), cpeaHuit Tok vepes
Ka)XJIbIid TUOJI COCTABUT

[ =t (3.25)
2
OOpaTHoe HampspKeHUE MPUKIAIbIBACTCS K 3aKPBITOMY MOy, KOT/Ia MIPOBOJUT TOK IPYroi
nuon. Ilpu oTkpeiToM, Hampumep, auoae M u3 maTepBasie n--2m (puc. 3.30) Ha auonme 1 B
00paTHOM HaINpaBJICHUU JACUCTBYET CYMMapHOE HAMPSIKEHUE IBYX BTOPUYHBIX OOMOTOK, B CBSI3U
¢ ueM up=2U2 (puc. 3.30) 1 MakCHMaJIbHOE 0OpAaTHOE HANIPSHKECHUE

U,.. =220,

Bmax
3. 3aganue Ha padoTty (padouee 3a1aHue)
PaccunTath OCHOBHBIE ITApaMETPhI BHIIPSIMUTEIS U BHIOPATH TUOIBI.

4. Xoa pa6oThl (MOPSAI0K BLINOJIHEHUS PAadOThI)

1. AMmiuTtyna HanpshHKeHUs] BTOPHYHON 0OMOTKU TpaHchopMaTropa ABYXIOIYIEPHUOTHOM
cxembl Beimpamutenss U'om = 210 B. Onpeaenutb BBIIPSIMICHHBIA TOK, MPOXOIAIIANA 4Yepe3
Kaxablid auof lo, ecnu conportusienue Harpy3ku Ry= 510 Om. OtBet: lo =131 MA.

2. Jlns cXeMbl JABYXIIOJYIEPUOAHOTO BBIIPSMMUTENS C MHIYKTUBHBIM CIJIQXKHBAIOILUM
¢mIbTpoM  ompeAenuTh KOIDOUIMEHT CrIIaXUBaHHUA (|, €CJIIM M3BECTHO, YTO AaMIUIMTYA
HanpsDKeHUs: BTOpUUHOW 00MoTkH TpaHchopmaTopa U'2m=300 B, BeImpsMIIeHHBIH TOK, IPOXO-
TSI gepe3 Harpysky, lo = 200 MA, gactota cetu fc = 50 I'u, mHIYKTUBHOCTB Apoccens Ly=10
I'a. OtBeT: q = 6,6.

3. B cxeme ABYXIOJIyIEpHOTHOTO BBINIPSMUTENS ¢ HYJIEBBIM BBIBOJIOM Ha Harpyske Ry =
510 Om nocrosiaHoe Hampsikernne Uog = 100 B. Kaxoii u3 1008 mpaBuiIbHO BBIOpaH ISl 3TOM
CXEMBI?

1. 1205 (Uosp =400 B, lemp. cp. =400 MA). 2. 17 (Uosp = 300 B, lsemp. cp.= 300 MA). 3.
11209 (Uosp =400 B, lspmp. cp. = 100 MA). 4. 1205 u A7A. 5. 1205 m 1209. 6. 171 u /1209.
Otsert: 5. 1205 u [1209.

4. OmnpenenuTh YacTOTy IyJIbCAlldii IMEPBOM TapMOHHUKH HANpPSOHKEHHS Ha Harpyske
JIBYXITOJYIIEPHOIHOTO BBIIPSIMHUTEIS, €CIIM HANPsHKEHHE TIEPBUYHON 0OMOTKH TpaHcdopmaropa
umeet gyactoty fc =400 I'n. Oteer: fu =800 I'u.

5. 21.]'[5[ CXEMbI ABYXIIOJYIIECPHUOAHOTO BBIMIPAMUTEIIA C HYJICBBIM BBIBOAOM OIIPCACIINTDH
BBINIPSIMIIEHHOE HamnpspkeHue Ha Harpyske Ug, ecnu gelicTByrollee 3Hau€HHE HaNpsOKEHUS
BTOpUYHOU 00MOTKH TpaHchopmartopa Uz = 120 B. OtBet: Ug = 108 B.

6. B cxeme IBYXIOJIYNEPHOIHOTO BBIIPSIMHUTENS C HYJICBBIM BBIBOJIOM OOpaTHOE
HanpsDKeHue, AeiicTByroiee Ha Kaxablil auoa Uosp. = 471,2 B. OnpenenuTs BBIIPSIMIEHHOE
HamnpspkeHue Ha Harpyske Ug.  Otetr:Uq = 150 B.

7. OnpenenuTb aMIUIUTYAY NEPBOIl TapMOHUKH NEPEMEHHOTO HAINpPSKEHHsI Ha Harpys3ke B
CXEeMe ABYXIIOIYIEPUOAHOIO BBIIPSIMUTENS C HYJIEBBIM BBIBOJOM, €CIIH BBIIPSIMIICHHBIA TOK,
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poTeKamui yepe3 Kaxasli auox l. = 70 MA, a comportuBieHue Harpysku Ry = 39 Owm.
OtBet:Ugim = 3,66 B.
1) lg=2-1. = 140 MA.
2) Ug = lg- Ry = 5,46 B.
3) Udim = q1- Ug = 3,66 B.

5. KoHTpoOJIbHBIE BONIPOCHI

1. CkoibKO IMOJOB OAHOBPEMEHHO HAXOAMUTCS B LENH TOKAa JyXIOJYHEPUOIHOTO
BBINPSIMUTEJNS C HYJIEBBIM BBIBOJIOM?

2. lloueMy HampspKeHHs Ha KpalHUX BBIBOAAaX TpaHchopMaTopa JOJDKHBI OBITh
OIMHAKOBBIMU?

3. KakoBa yacrora mynabcanuid Ha BBIXOJIE BBITPSIMUTEIS?

4. Kak BIMSIOT KOHAEHCATOPbI (pUIbTpa HA MyJbcaluu?

5. [Touemy cxemy TyXTHOIYNEPUOTHOTO BBHIIPSIMHUTEINS C HYJIEBBIM BBIBOJAOM NPHUMEHSIOT B
CHJIBHOTOYHBIX BBIIPSAMUTEIAX?

CnHcoK MCNO0/Ib30BAHHBIX HCTOYHUKOB
OcHoBHBIC
1. Makcuna E.JI. Dnexktponuka [ DneKTpOHHBIHN pecypc]: yueOHoe nmocodue/ MakcuHa
E.JI.— DnextpoH. TekcToBbie nanHbie.— CapatoB: Hayunas kaura, 2012.— 159 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/6270.— DbC «IPRbooks», mo maposiro.
JlononHuTtensHbIC
1. Cxapxxena B.A. DnekTpoHUKa 1 MUKPOCXEMOTEXHHKA: Y4eOHUK B 2 4. Y. 1.
DneKTpoHHbIEe ycTpoiicTBa nH(popmanroHHoi aBTomatuku / B.A. Ckapxkena, A.H. JIynenko;
nox obur. pea. A.A. Kpacnonpomenoii. — Kues: Brimia mkona. 1989. — 430 c.

2. 3abpomun 1O.C. IlpombinieHHass snekTpoHMKa: Y4eOHuk s By3oB / FO.C.
3abpoauH — M.: Beicur. mkona, 1982. — 496 c.

IIpakTnyeckoe 3ansiTHe Ne 3
PACYET OJHO®A3HOI'O MOCTOBOTI'O BBITTPAMUTEJIA
1. Heanb u 3apaum padoThl
Ilesib padoThI: MOTYYEHUE TPAKTHUECKUX HABBIKOB pacueTa CXeM MOCTOBBIX BBIIPSIMUTENEH.

33[[3‘11/1 DaﬁoTbl: MOJIYYCHHUE IPAKTUUYCCKHUX HABBIKOB pacuc€Ta U BBI60pa BBIIIPAMUTECIBbHBIX
AUOJ0B 1 OCHOBHBIX MTapaMETpPOB BBIHpSIMHTCJICﬁ.

2. O0mme nmos10:keHust (TeopeTHYECKHE CBEACHHUS)
MocToBass cxema BBINIPAMIICHHUA AAa€T TOYHO TaKOM ke pe3yibTar, KakK
JABYXIOJIyIIEPHOAHAS, HO UMEET Oojiee MPOCTOM TpaHCPOPMATOpP € OJHOM BTOPUYHOMN

00OMOTKOH, pacCUMTaHHOMN Ha HaNpsIKEHUE Us:

CxemMa MOCTOBOTO BBIIPSAMHUTENsS 0e3 (HUIbTPa M €€ BPEMEHHBIC JIUAarpPamMMBbI
MoKa3aHbl Ha puc. 48, a—e.
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IIycts B mepBblii monynepuona (puc. 48, a—sB) Hanpsokenus U2 Ha BoiBoae 1
BTOPHUYHON OOMOTKHM TpaHcpopMaropa AEHCTBYET IMOJOXHUTEIbHOE IO OTHOMIEHHIO K
BBIBOJY 2 HampsiKeHue U TOoK li4 mpoxoaut mo nenu: BeiBox auon VD1, pesucrop Ry nnon
VD4, BeiBon 2. [Ipu 3TOM Ha Harpyske oOpasyercs majgeHue HanpspkeHus: Ury, TIOISPHOCTH KO-

TOpOro yka3aHa Ha puc. 48, a. @opma HanpsKeHUs Ure 510 CIIEAYIOIINE OJMH 3a JIPYTUM
CHUHYcCOUJalbHbIe UMIYNbChl (puc. 48, 0). Juoast VD2 u VD3 B Teuenue 3Toro monynepuosaa
TOKa HE MPOBOJIAT, TaK KaK 3aKPBIThl MOCTYMAIOIIMM Ha HUX yepe3 OTKphIThie auoas VD1 u VD4
HarpsokeaneM Vs (puc. 48, e). MakcuMaibHOE OOPaTHOE HANPSIKEHHE 3a KPBITBIX JHOJIOB
paBHO aMIIMTyzie Hanpskenus U>» Ha oOMoTKe TpaHCcpopMmaTopa, T. €. BJBOE MEHbBIIE, YEM
B IBYXIIOJYIEpUOIHOHN cxeme.

B cnenyromuii momynepuona, Korja 3HAKW HAMPSHKEHUS HAa BTOPUYHOM OOMOTKE
TpaHchopMaTopa H3MEHAIOTCS Ha NPOTUBOMOJOXKHBIE (Ha puc. 48,0 OHM JaHB B
ckoOkax), Tok l23 (puc. 48,2) Oyner mpoxonuth no mnenu (puc. 48,a): BeIBOX 2, OTHON
VD2, pe3uctop Ry nuon VD3, BriBog 1.

JIOCTOMHCTBO MOCTOBO¥M CXEMBI MO CPAaBHEHHUIO C JBYXIOJIYNEPUOIHON COCTOUT B
TOM, YTO JIMOJBl MOTYT OBITH PacCUMTaHBl Ha BJBOE MEHbIIEEe OOpaTHOE HaIpsKEHHE.
OnHakKo B eNu MPSMOTO TOKA B JIFOOOH MOMEHT BBIIPSIMHUTEIbHOTO MPOIIECcca HaXOISTCS
JIBa MOCJIE0BATEIbHO BKIIOYEHHBIX AMOJA, YTO CHHKAET YKOHOMUYHOCTb CXEMBbl M3-3a
najJeHus HampsHKCHWs Ha HUX MPH NPOXOXKACHHH MPSIMOTO TOKa. B BBIIPAMUTEINSX,
BBIIIPSIMIICHHOE  HAINpsDKEHHE KOTOPBIX 3HAYUTEIbHO BBIIIE MPSMOro MaJeHUd
HampsDKEHHWsST Ha JMO0Jax, J3TOT HEJOCTaTOK He3aMeTeH. B Tex e ciydasx, Korjaa
BBIIIPSIMJIICHHOE HANpsUKEHUE COM3MEPHMO C NpsAMBIM  MaJeHHEM HalpsKeHHUs,
NPUMEHSIOT JABYXIOJIYIEPHOJTHYIO CXEMY.
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B MocToBO# cxeme, Kak U B JIBYXIOJYIEPUOJHOM, 4acTOTa IyJIbCallMh paBHA
YIBOEHHOW YaCTOTE CETH.

3. 3ananue Ha padoTty (padoyee 3a1aHue)
PaccuuTath OCHOBHBIE TAPaMETPhI BHIIPSIMUTEIS U BBIOPATh OB

4. Xoa pa6oThl (MOPSAI0K BHINOJIHEHUSI PadOThI)

1. B cxeme OJHOMOIYNEPUOIHOTO BHIIPSAMUTENS Yepe3 JHO MPOXOJUT BHINPSMIICHHBIH
Ttok 10=75 MA. Ompenenuts CONpOTUBIEHHE HArpy3KH Ry, €CIM aMIUIMTy/Aa HANpsHKCHUS
BTOpHYHOI 00MOTKM TpaHcopmaropa U= 200 B. Otset: Ru= 850 Om

2. AMIIMTYAa HAPSDKEHUST BTOPUYHONW OOMOTKH TpaHcopMaTopa IBYXIIOIYIICPUOTHON
cxembl Beimpsamutesnst U'om = 210 B. Onpeaenuth BBIIPSIMICHHBIA TOK, MPOXOIAIIANA 4Yepe3
Kaxablid 1uof lo, ecnu conpotusienue Harpy3ku Ry= 510 Om. Otset: lo =131 MA.

3. JInst cXembl JIBYXIOJIYTICPUOJHOTO BBIIPSIMHUTENS C WHIYKTUBHBIM CTIIQ)KHBAIOIIHM
GwIbTpOM  omnpeAeauTh KOIDOUIMEHT CrUIaXWBaHUs (|, €CJIM M3BECTHO, YTO AaMIUIMTYJA
HaNpsDKEHUs1 BTOPUYHOW 00MOTKM TpaHcdopmaTopa U'om=300 B, BeIIpsAMIIEHHBIH TOK, IPOXO-
TSI 9epes Harpysky, lo = 200 MA, dactota cetu fc = 50 I'u, uHIYKTHBHOCTD Apoccenst Ly=10
I'n. OtBet: (= 6,6.

4. JleiicTByrolIee 3HaYCHUE HAMPSHKEHUSI BTOPUYHOM OOMOTKH TpaHCPOpMaTopa MOCTOBOM
cxemsl Beinpsamurenas Uz = 10 B. Onpenenuts oOpaTHoe HamnpsiKeHUE NMPHIOKEHHOE K JTUOTY.
OtBet:Uosp. = 14,1 B.

5.  Ompenenuth  JEHUCTBYIOIIEE 3HAUEHUE  HANpPSOHKEHUS  BTOPUYHOM  OOMOTKH
TpaHchopMaTopa B CXeMe JBYXIOIYIEPHOIHOTO MOCTOBOIO BHINPSAMUTENS €CIU Yepe3 Kax bl
MO/ TpoTeKaeT cpeanuit Tok lo= 150 MA, a conpoTtuBnenue Harpy3ku Ry =430 Om. Otser:
U2 =143 B.

6. YacroTa mynpcamyy BBHIIPSMIIEHHOTO HANpsDKEHUS B CXEME JBYXIOIYNEPHOTHOTO
Beimpsamutens f; = 2 k', Onpenenuts 9actoty nuraromei cetu. Oteet: fe =1 k',

7. Ompenenuth BbimpsimiieHHOe Ug Ha Harpy3ke MOCTOBOM CXEMbl BBIIPSIMHUTEINS, €CIH
aMIUINTY/1a HanpsKeHUs epBUYHON oOMoTkH TpaHchopmaropa Uim = 150 B, a koaddunment
tpanchopmanuu N =2. Oteer:Ug = 47,8 B.

1) Uom = Uim /N =75B.

2) U2 =U2n/1,41 =532 B.

3) Us=0,9- U, =478 B.

8. B MocTOBOI cxeme BBIIPSIMUTENST 0OpaTHOe HampspkeHue Ha nuonax Uesp, = 235,5 B.
OnpenenuTb TOK, IPOXOJAIINNA yepe3 KaKAbI MO/, €ClIM CONpOTUBIeHUEe Harpy3ku Ry =390
Om. Orser:la =193 MA.

5. KoHTpoJibHbIE BONIPOCHI

1. CKOHBKO II0CJICI0BATCIIBHO BKJIFOUCHHBIX TUOA0OB MMCECTCS B LICIIU TOKA Hany3KI/I HpI/I
MOCTOBOM cXeMe BBITPSMIICHUS?

2. KakuMm J0KHO OBITP MaKCHMaJbHO JIOMYCTHMOE OOpaTHOE HAmpsDKEHUE TUoja B
MOCTOBOI cxemMe?
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3. Kak BiusioT KOHJEHCATOpPbl (HUIBTPAa M COMPOTUBIEHHUE HArpy3KH HA aAMIUIUTYIY
MyJIbCalHi?

4. Kakoit Oyzmer ocmuuiorpaMma HanpsOKeHMS Ha Harpy3ke, €Cld OJUH W3 JTHOJOB
OTKJIFOUEH?

5. Korza npuMeHs10T MOCTOBYIO CXEMY BBIIIPSMIICHUS?

CIHCOK UCIOJIB30BAHHBIX HCTOYHUKOB
OcHOBHBIE

1. Makcuna E.JI. DnektpoHuka [ DIEeKTpOHHBIN pecypc]: yaeOHoe mocodoune/ Makcuaa
E.JI.— DnekrpoH. TekctoBbie nanHbie.— CaparoB: Hayunas kaura, 2012.— 159 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/6270.— DbC «IPRbooksy, mo mapostro.

JlomoJIHUTENbHBIE

1. Ckapxena B.A. DnexkTpoHHKa U MUKPOCXEMOTEXHHUKA: yueOHUK B 2 4. Y. 1.
DneKTpoHHbIE ycTpoiicTBa nH(opmanronHoii apromatuku / B.A. Ckapsxkena, A.H. JIynenko;
nox oour. pea. A.A. Kpacnonpomenoii. — Kues: Boima mikosna. 1989. — 430 c.

2. 3abpomun O.C. IlpombinuieHHas snekTpoHuka: YueOHuk ansa  By3o / FO.C.
3abpoaun — M.: Beici. mikona, 1982. — 496 c.

IIpakTuyeckoe 3ansaTue Ne 4
1. Hesab u 3apa4u padoThI
PACYHET TAPAMETPUYECKUX CTABMJIN3ATOPOB HAIIPSXKEHU A
Ileab padoThI: MONTyYeHHUE MPAKTHUECKUX HABBIKOB pacdeTa MmapaMeTpuyeckux CTaOuiIn3aTopoB
HAIPsSoKCHUA.

3agaum padoThI: MOJy4YEHHUE MPAKTUUYECKUX HABBIKOB PacdeTa 3JIEMEHTOB CXEMbl U OCHOBHBIX
napamMeTpoOB MapaMeTPUIECKUX CTAOMIN3ATOPOB HATIPSIKEHUSI.

2. O0mme nos1o:keHusi (TeopeTudecKue CBeAeHUs)

B psae cnyyaeB K BBIXOAHOMY HAIPSKEHUIO MAJIOMOLITHOTO BBIIPSIMUTES, HCIIOIb3YEMOMY B
KAaueCTBE HANpsHKEHUS NMUTaHUS U1 HEKOTOPOTO 3JIEKTPOHHOIO YCTPOWCTBA, MPENBSABISAIOTCS
TpeOOBaHUS B OTHOUIEHUM €ro crabmibHOCTH. BBuny 3aBucumoctu HampsbkeHust Ug OoT Toka
Harpy3ku, OOYCJIOBJICHHOM HAaKIOHOM BHEIIHEH XapakTepUCTUKH BBINPSMHUTENS, a TakkKe OT
n3MeHeHUN HanpspkeHus Uil MATAroIme CeTH MEeXAY BBIIPSIMHUTEIEM M HAarpy3KOM BKIIFOUArOT
CTaOMIIN3aTOp HAIPSKEHHUSL.

CymectByer JABa  THUHa  CTaOWIM3aTOPOB  HANpPSDKEHUS:  MapaMeTpuyeckue U
KOMIIEHCAIIMOHHBIE. B mepBoM Tume cTaOUIM3aTOPOB UCIONb3YETCs MOCTOSHCTBO HANpsKEHUS
HEKOTOPBIX BHJIOB MPHOOPOB TMpU H3MEHEHUHM MPOTEKaolero uepe3 HuUX Toka. U3
MOJIYIIPOBOTHUKOBBIX TPUOOPOB TAKUM CBOMCTBOM, KaK U3BECTHO, 00J1aJaeT CTaOUIUTPOH.

Bo BrOopoM THme cTaOunaM3aTOpPOB 3a4ady CTAa0WIM3allMM HANpsHKEHUS pelarT 10
KOMIICHCAllUOHHOMY  IPUHIMILY, OCHOBaHHOMY Ha AaBTOMAaTH4YECKOM  PpETYJIMPOBaHUH
HaANPSDKEHUs, MOJBOIMMOTO K Harpyske.

Cxema mapaMeTpU4ecKoro crabuiu3aTopa HampsbkeHus mnpuBeneHa Ha puc. 3.31. Ona
COCTOUT U3 OamnacTHoro pesuctopa R u crabunurpona /J. Ctabunmu3aTop MoAKII0YAETCS
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Puc. 3.31

K BBIXOJly BhIIpsAMUTENS ¢ puinbTpoM. Harpyska BkiIroueHa napajjiesabHO CTa0WINTPOHY.

[Tpu n3menennn HanpspkeHuss Ug mof neiicTBueM KoJieOaHusl HANpSOKEHUS TUTAOLICH CeTH
WIA M3MEHEHUs CONPOTHUBICHMS Harpy3ku Ry HampsikeHne Ha Harpy3ske H3MEHseTcs
HE3HAYUTENIbHO, TaK KAaK OHO ONpPENENSIeTCd Mallo M3MEHSIOIIMMCS OOpaTHBIM HampsyKEHUEM
crabmutpoHa Ucr TpU M3MEHEHUH IPOTEKAOLIET0 Yepe3 Hero ToKa .

['maBHBIM TIpU pacdeTe CTadMIN3aTOpa SBISIOTCS BBIOOP THUIIA CTA0MIUTPOHA HA HAMPSKEHUE
Harpy3ku Uc=Uy u obecneueHue yciaoBUH ero paboThl, IpU KOTOPBIX H3MEHSIOIIUICS B
nporuecce paboThl TOK cTaOUIUTpoHa lcr HE BBIXOMII OBl 3a Ipeienbl padodyero yyacTka, T. €. He
ObLT MeHBIIE lermin ¥ 00TBIIE Lermax.

OCHOBHbIE COOTHOLIEHHUS [UIsi TOKOB M HANpsOKEHUM B CTAOMIM3ATOpE IOIY4aeM,
BOCII0JIb30BaBIINCH IIEPBBIM U BTOPHIM 3akoHamu Kupxroda:

Id:|H+ICT, (328)
Us=Urs+Us, (3.29)

rie Urs=(lutler)Re.
Ha ocnoBanuu cootnomenutit (3.28), (3.29) anis Toka cTabuIMTpOHa MOKHO 3aIUCaTh

ICT:(Ud'UH)/R6'UH/RH. (3.30)

Hanpsokenne Uy onpenensemoe HanpspkeHHEM Ucer , H3MEHSAETCS HE3HAUUTEIBHO, B CBS3U C
YeM ero MOXKHO CYHMTaTh HEM3MEHHBIM. Torma B YCIOBHSX HM3MEHEHHUS TOKa Harpys3Ku
(compotuBnenus Ry) u HampspkeHuss Ug Tok ler , OyaeT H3MEHATbCS OT HEKOTOPOTO
MUHUMAJIBHOTO 3HAYEHUS lermin 10 MaKCUMaNbHOTO 3HAUY€HUS lermax. MUHUMAIBHOMY 3HAUEHUIO
TOKa lcrmin cormacHo BelpakeHuto (3.30) OyayT coOOTBeTCTBOBaTh MUHUMAaJIbHbIE 3HAUYEHUS Udmin
1 Rpmin, @ MakCUMansHOMY 3Ha4€HMIO TOKa lctmax - MakcumanbHble 3Ha9eHHS Upmax U RHvAx .
PacueTr crabunmzaTopa CBOJIUTCS K TOMY, YTOOBI BBIOpaTh BEIUYMHY CONPOTHUBIEHUS Rgs mpu
KOTOPOH 4epe3 CTaOMIMTPOH MPOTEKasl Obl TOK lcrwin, COOTBETCTBYIOIUI Haualy ero pabdoueil
XapaKTepUCTHKH. B CBA3M ¢ yKa3aHHBIM /17151 pacueTa 0ajulacTHOTO COIPOTHBIICHUS] UMEEM

R6:(U6min'UH)/(ICTmiIl+UH/RH1’ni1’l)- (331)

Tok  Iermax=( Udmax-Un)/Re-Uu/Rhmax, TpoTeKaromiuii uepes cCTabUINTPOH B IPOIiecce paboThI
CXEMbI, YYUTHIBAIOT BBIOOPOM THIIA TPUOOpA MO TOKY, MCXOJS M3 TOTO, YTOOBI TOK lcrmax HE
MMPEBbIINIAJI MAKCUMAJIBbHO AOITYCTUMOI'O 3HAUCHUA TOKA 4YCPE3 CTa6I/IJ'II/ITpOH. MaxkcumanbHbIe
MOIIIHOCTH, PacCceMBaeMble B CTAOMIUTPOHE U pe3rcTope Rs paccuuThiBaroT mo ¢hopmynam

Takum o0pa3om, B mporecce paboThl cTaduau3aropa HANpPSOKEHWE Ha Harpyske
OTpesieNisIeTCs  HANpsOKEHHEM Ha  CTa0WIMTPOHE, COOTBETCTBYIOIIMM  BOJBTaMIIEPHOU

-PQT max — U{;T]g.r_r max s

— {Ud' hax — UET}E .
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XapakTepucTuke npubdopa. Mi3MeHeHne HapsDKeHUs Ha Harpy3Ke XapakTepu3yeTcs N3BMEHEHHUEM
HaIpsDKEHUS Ha CTAOMJIMTPOHE TP MU3MEHEHUHU Toka ler: T. €. ompenensiercs ero auddepeHm-
AJIbHBIM  COIMPOTHUBJICHUCM I ITokazaTenem kauecTBa CTa6I/IJII/I3aI_II/II/I HanpsOKCHUA CIIYXKUT
kodpdunuent cradwmmsamuu K, TMOKa3bIBalONIUi, BO CKOJIBKO pPa3 OTHOCHUTEIBHOE
[pupamcHnue HaIIPs>KCHUA Ha BBIXO/€C CTa6I/IJII/ISaTOpa MCHBIIIC BBI3BABIICTO €ro
OTHOCHTEJIEHOTO MTPUPAILCHHS HATIPSHKCHUS Ha BXOJIE:

Al Al
KGT —_ y d . UII .
d o

[Ipupamenue HampspkeHHsT Ha BbIxoJe crabmim3atopa AUy CBsI3aHO € IpHpalleHUEM
BXOJHOro HanpspkeHust AUg cCOOTHOLIEHHEM

_ Aliglral Ry

AU, .
Bt o | &

C yuerom Toro, uto Ry>>r; u Re>>r,, cootHomenue (3.32) MokHO 3anucarh B BUJIE

AU, = Mt (3.34)
Ry

[Moacranoskoit (3.34) B (3.32) momywyaeMm BbIpaxkeHue I Kod(pduimeHta crabuinsauu
MapaMeTPUIECKOT0 CTaOMIIN3aTOpa HAMPSKESHUS:

_ UI[ Eﬁ
Km Ud o *

OO6b19HO OH He mpeBbimaet 20—>50.
Jpyrum mnapameTpoM craOuiM3aTtopa SIBISETCS €ro BBIXOJHOE CONMPOTUBIECHHE Rpux
CTaOMIIN3aTOPOB PACCMOTPEHHOTO TUTIA Rppx=I || Rs = I'1.

3. 3ananue Ha pabory (padoyee 3a1aHHe)
Paccunrate mapamerpsl mapaMeTpUUECKOTr0 CTa0MiIM3aTOpa HaIpsKEHUsI U BIOpaTh €ro
AIIEMEHTHI.

4. Xon pa6oTsl (MOPSAI0K BHINOJTHEHHS] PA0OTHI)

1. Onpegenuth KOAPOUIMEHT CTAaOMIU3AIMM  [AapaMETPUUYECKOr0  CTabHIn3aTopa
HaIpsDKEHUs, €ClM HampshkeHue Ha Bxoje crabwimmszatropa Ug = 12 B, OammactHoe
comporuBienue Rs = 100 Ow, Hampsbkenue crabunuzanuu crabwiutpoHa Uer = 9 B,
muddepeHIaTbHOe CONPOTUBIIEHNE CTAOUIUTPOHA g = 10 Om. OtBet: Ker = 7,5.

2. OmpenenuTh Kakoe HaNpsHKECHHE HEOOXOIMMO MOJaTh Ha BXOJ IapaMeTPHYECKOTO
cTabmiIn3aropa HampsDKeHUs, YTOObI MOXy4YuTh Kodpduuuent crabmmmzanuu Ker = 20, ecnu
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CTaOUIUTPOH wuMeeT HampspkeHue cradmwmsamuun Uer = 9 B, muddepeHnuaITbLHOe
COIPOTUBIIEHUE CTAOMIUTPOHA Iy = 10 OM, a GamnmactHoe comportuBieHue Rg = 270 Owm.
Oteet: Ug = 12,15 B.

3. Onpenenuts BeIWYUHY 0aIaCTHOTO COMPOTHBICHUS Rg, ecliu HampspKeHHE Ha BXOJE
crabmmm3aropa Ug = 12 B, Hanpspokenne ctadbmimmsanuu crabunutpona Uer = 9 B, BXoaHO# TOK
crabmmmsaropa lg = 15 MA.  Otset: Rs = 200 Om.

4. OrmpenenuTh  BBIXOJHOE  CONPOTUBJICHHWE MApaMETPHUUECKOro  CTa0HiIM3aTopa
HanpsDKEeHUs1, y Koroporo 6auactHoe conpotuBienue Rg = 100 Owm, ecnu npu H3MEHEHUH TOKA
crabmwmmzanuu crabuimurpoHa Ale: = 30 MA HampspkeHHe CTaOWIM3aluM W3MEHSeTCs Ha
BeinunHy AUcr = 180 MB. OtBetT: Reux = 5,66 Om.

5. Kak wu3MeHuTCSs TOK CTaOWIM3alMU CTA0MJIMTPOHA B CXEME MapaMeTpHU4ecKOoro
CTa0WIM3aToOpa, €CIM BXOJHOE HalpshKeHue u3MeHWwiIoch Ha BenuuuHy AUz = 2 B?
Conporusnenne pesuctopa Rs = 200 Om. CuwuraTh, YTO HampsDKEHHWE HAa Harpy3ke He
u3mensiercsa. Oteet: Aler = 10 MA.

7. 3BecTHO, YTO HANPSHKEHHE HA BXOJIE MApaMETPHUECKOT0 CTa0MIN3aToOpa N3MEHSETCS B
npenenax Ug = 15 +10% B, nanpspkenue crabuwnmmzanuu crabumutpoHa Ue = 9 B, Tok
crabunmuzauuu ler = 10 MA, Tox Harpysku |y = 20 MA. OrmnpenenuTb B KakuX Ipenaenax
M3MEHSETCS TOK Ha BXOJie cCTabuimuzaropa.

R :Ud -U,,

: =200 Om
I +1,
~Yome Ve _37.5a
R

6

1, =Zamn Ve oo 58

d min

d max

8. M3BecTHO, YTO HampsHKEHUE Ha BXOZE MapaMeTpUYeCcKOro cTabuIn3aTopa U3MEHseTCs B
npeaenax Ugq =15 +10% B, manpsokenue crabunmzanuu crabumutpona Uer = 9 B, Tox
crabmwmmzauuu ler = 10 MA, Tok Harpy3ku lx = 20 MA. Omnpeaenuts B KakuxX Hpezenax
U3MEHSETCS TOK CTa0MIN3aluy CTaOUIUTPOHA.

R :Ud _UC’I‘

6

=200 Om
I, +1,

I :Eﬂ%592=315MA

0

I zgﬂﬁlgﬂzzstA.

L =l —1 =175 MA

I =l —1 =25uA

cTmin d min

5. KoHTpoJibHbIE BONPOCHI

1.TTouemy nmynbcanyy HaOPsSHKEHUS. HA CTAOMIIUTPOHE HEBEJIUKU?

2. IloyeMy KOpOTKOE 3aMbIKaHUE HA BBIXOJI€ HE BBHIBOJUT MapaMeTPHUECKUN CTaOMIU3aTOP
u3 cTposi?

3. INouemy KIIJ] napameTpuueckoro crabuian3aTopa HeBHICOK?

4. Koryia npyuMeHsIIOT mapaMeTpuidecKue cTabuimn3aTopbl?
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5. Kak u3mensietcst pexxuM paboThl CTAOUIUTPOHA MIPH Teperpy3Ke?

CIHCOK HUCI0JIL30BAHHBIX HCTOYHUKOB
OcHoBHBIE

1. Makcuna E.JI. Dnextponuka [ DaeKTpoHHBIN pecypc]: yueOHoe mocooue/ Makcuna
E.JI.— DnexTpoH. TekcToBbIe fanHbie.— CapaToB: Hayunas kaura, 2012.— 159 ¢.— Pexxum
noctyna: http:// www.iprbookshop.ru/6270.— DBbC «IPRbooksy, mo naposto.

I[OHOJ'IHI/ITCJ'IBHBIC

1. Ckapxena B.A. D1eKTpoHHKa 1 MUKPOCXEMOTEXHHKA: ydeOHUK B 2 1. Y. 1.
DJeKTpOHHBIE yCcTpoiicTBa nHpopMannoHHoi aBromatuku / B.A. Ckapxena, A.H. Jlynenko;
noxa oo6mur. pea. A.A. KpacHonpomrenoit. — Kues: Brima mkomna. 1989. — 430 c.

2. 3a6pomun 1O.C. TIpomblinuieHHas MIEKTpOHUKA: YueOHuK it By30B / FO.C. 3abpoaun
— M.: Beicur. mkoia, 1982. — 496 c.

IIpakTuyeckoe 3ansitue Ne 5
PACYET KOMIIEHCAIITMOHHBIX CTABUJIM3ATOPOB HAIIPSKEHU A
1. lesas 1 3a7a4u padboTbl
He.]'lb DaﬁoTbl: IIOJIYy4YCHHEC MPAKTUYCCKUX HaBBIKOB pacucra KOMIICHCAIITMOHHBIX
CTaOWIIN3aTOPOB HAIIPSKEHHUS.

33}13‘{“ DaﬁoTbI: IMOJIYYCHHUEC MPAKTUYCCKUX HABBIKOB pacucTa 3JICMCHTOB CXEMBI U IMapaMCTPOB
KOMIICHCAaITUOHHBIX CT8.6I/IJ'II/I3aTOpOB HaIps’KCHUA.

1. O6ume noso:xxkeHusi (TeopeTuyecKkue CBeIeHU)

[TpuHIMnManbHAas cxema KOMIIEHCAI[HOHHOTO crabwinzaropa  HampsKEHUs
MOCJIeI0BAaTENbHOIO TUIIA TpUBeeHa Ha puc. 3.33, a. Tpansucrtop

P

&=

+

Puc. 3.33
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T1 CAYXUT PErylIupYyIOIIUM 3JIEMEHTOM, a YCWJIHNTEIb MOCTOSHHOIO TOKa (OJHOKACKaHBIN)
BBINOJIHEH Ha TpaH3ucTope T2. VICTOYHMKOM OMOPHOTO HANpPSHKEHUS SIBISETCS CTaOMIUTPOH /],
BKJIIOUEHHBIH B 1IeTIb 3MUTTEpa TpaH3uctopa T2. Pesuctop R (mokazaH myHKTUPOM) UCIIOJIB3YIOT
JUTSL BBIBOJIA CTAOMIIMTPOHA HA pabOYMil y4aCcTOK XapaKTePUCTUKHU, eCH TOK Iy Tpan3ucropa T>
main. Pesucropsl Ri, R2 siBIsitoTCs 31eMeHTaMH BXOJHOTO JAeTUTeNs HanpsbkeHus. Hampsiokenue
Mexay 6a3oit u smutTTepoM Tpansuctopa T2 Usn=((R2/(R1+R2))*(Uu-Uon).

CunoBas 1enb cra0uiM3aTopa, BKJIIOYAIOIIAas HMCTOYHUK NHUTAaHUSA, TpaH3uctop Ti, H
Harpy3Ky Ry, mpexacraBnser co0oil yCHIMTENbHBIM Kackajq Ha TpaH3ucrope Ti ¢ oOmmm
KOJUIEKTOPOM, B KOTOpOM Ugx — HampspbkeHue nutanusi, Usi — BXogHoe, a Uy — BBIXOJHOE
HanpsokeHus (Us=Us1-Uss1). i momydenus tpedyemoro HanpspkeHus U, HeoOXoaumo, 4ToOb
Hanpsbkenne Ha Bbixone ycuiutens (Uw=Ugi) Obuto 0nm3ko k HampspkeHuto Uy, Jliist aToro
NUTaHUE KOJUIEKTOPHOM ienu TpaH3ucTopa T2 oCylIEeCTBISIOT OT OTIEIbHOIO HCTOUHUKA — Ex.
Ycunurenb MOCTOSIHHOTO TOKa MIPU  3TOM  OO0ECIeYMBaeT COOTBETCTBUE HEOOXOIUMOTO
HanpsokeHus U HanpspkeHuto ero BxogHou 1enu Us. YKazaHHbIe COOOPaKEHUS TIOJIOKEHBI B
OCHOBY pacyeTra 3JIEMEHTOB CXEMBI 110 3a7aHHbIM napameTpaM Uy, |y HOMUHAIBHOTO peKuMa.

Crabwmmsupyroniee JCeHCTBUE CXeMbl OOYCIOBICHO HAIWYMEM B HEH TIIyOOKOH
OTPHUIIATENILHOI 00paTHOM CBSA3M MO MPUPAIIEHUSM BHIXOAHOTO HanpspkeHus Uy.

[Tpenmnonoxum, 4ro noxa AeiicrBueM ymeHbllieHus: HanpsokeHUs Ugx HanpspkeHue Uy (31ech H
Janee UMEIOTCS B BUY aOCOIIOTHBIC 3HAYCHHS HAMPSKEHHI) CTall0 MEHbIE HOMHHAIBHOTO.
CHmxenne HanpsokeHus Uy BBI3BIBaC€T YMEHBIICHHE HanpspkeHUs Ha 0a3e Usy W HampspKEHUS
Us»2 Tpansuctopa T2 , a cienoBaTenbHO, ero TOKoB Ig; u . YMeHnbiienue Toka I mpuBOAUT K
MEHBIIIEMY NAJEHUI0 HalpspKeHWs Ha pesucrope Ry m yBenmuenuro HanpspkeHUM Ust m Ugsi
tpan3ucropa Ti1. Benencteue yBenuuenus: HanpsikeHus: Ug,1 Hanpsikenue Uy, Tpansuctopa Ti
YMEHbIIAETCS, MOBbIIIAsg TEM CaMbIM IOYTH J10 NMpexHEeW BenuuuHbl HanpspkeHue Uy, [TonodHo
PacCCMOTPEHHOMY OCYULIECTBIISETCS KOMIIEHCALUS U3MEHEHUs HanpsbkeHust Uy IpU yBEITUYEHUHN
Usx ,a TaKKe MpU U3MEHEHUSAX TOKA Harpy3KHu.
Kosdpduuuent crabunmzanuu ctabuiausaropa HaXoAT U3 COOTHOLIEHUS
Kon = at
[ P cpoy
*pead -+ Ky o t[ + 'R'l : R_E)

K {312 fiu

f

IZie Ibx2, [62, lk()2 — COOTBETCTBEHHO BXOJHOE, 0a30BO€ M KOJUIEKTOPHOE CONPOTHBIICHUS
tpausucropa T2 ; 4 = 1 + ry/reo+(R1 || R2)/rsx2P2 - monpaBouHbIit KO3()MHUIMEHT, YIUTHIBAOIIU
BIMSIHUE JMHAMHMYECKOIO COINpPOTHBIIEHUS CTAOMIMTPOHA I; M CONPOTHBICHUHM IEeTUTENns B
6a3oBoil nenu Tpansucropa Tz.

BrixogHoe compoTtuBieHue cTabuiau3aTropa B MEpBOM NpuOIMkeHuu (0e3 ydera BIMSHUS
YCUJIMTENS B IIETIH OOpaTHOM CBSA3M) MOKHO OLIEHHUTbH IO COMPOTUBIIEHUIO TpaH3uctopa Ti co
croponsl amutTepa. [Ipunsas Usi=const uMeeM Rpx=r>1+rs1/(1+f1), 4TO COCTaBIsAET JOCTATOUHO
MaJlyto BeIMYUHY. [10CKONIBKY YCHIINTENb CO3/AAa€T B CXeMe OTPUIIATEIbHYI0 00paTHYIO CBSI3b 110
HaAIPSDKEHUIO, BBIXOHOE COMPOTHBIIEHHE MOJy4yaeTcs emle MeHblue. /[ ero pacuera MOXKHO
BOCIIOJIb30BAaThCS BBIPAXKEHUEM

RBLIX:(r32+rH)/Bl+r62/B].BZ (335)

UucnoBoe 3HaueHne koddduipenTa crabuimu3anu cTaduanu3aropa HaxXOAUTCS B Mpeaeiax
HECKOJIbKUX COTEH, a BBIXOJTHOE COTIPOTHBIICHUE COCTABIISET IECATHIC U COTHIE IOJIH OMA.

[Ipu paspaboTke crabmiam3aTopa 4YacTO CTAaBUTCS 3ajada PETYIMPOBAHUS €r0 BBIXOJIHOTO
HanpsokeHuss Uy, BO3MOXXHOCTH PEryaMpOBaHUS HANpPSDKEHUS MOXKHO TI0Ka3aTh, BBIPA3HB
HanpsbkeHue Uy CXeMbl yepe3 napameTpbl BXOJHOW LENN YCUIIATENS:
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Ui=11(R1*+R2)+Is2R1. (3.36)

OneMeHTbl BXOJHOIO JAEIUTENs] OOBIYHO BBIOMPAIOT JOCTATOYHO HU3KOOMHBIMH,
o0ecreynBaroIMMH BBIIOJIHEHUE YCIOBUS [>>152. DTO HE0OX0muMO A5t 0ciabieHus BIUSHUS
U3MEHSIOUIErocs B Iporecce paboTel cxeMsl ToKa ls2 Ha HanpspkeHue Ugy, a clieoBaTeNnbHo, Ha
ko3 duuueHT crabunuzanuu crabuiamuzaropa. C ydyeToM CKa3aHHOIO BTOPBIM WIEHOM B
BeIpaskeHUH (3.36) MoxxHO npeneOpeyus. Torna momyanm

R, R
U= 1o R, + Ry = Ugy —=15 =

= (Ucn + Ugsa) St h e Unn Ahdll '
E: Rﬂ

Takum oOpa3oMm, 3ajzady peryJupoBaHMs HaNpsOKEHHMs pPELIaloT IIyTeM H3MEHEHUs
COOTHOILEHUS IUIeY BBIXOJHOIO JEIUTENs, YTO peain3yeTcsl BBEIEHHEM BO BXOJHYIO LEMb
yeunutens noteHuomerpa Ri-2 (puc. 3.33, 0). [lpenensl perynupoBaHust Hanps>KEHUS! IPU 3TOM
COCTaBJISAIOT:

. B+ R
U:1 thaz Fo L"5:.1-| _‘:"};—1! ]
‘B
B
Uy e U ! .
o in n {{J + RI_B

Ecmu, nanpumep, npunsate Uer=10 B, R1 == 300 Om, Rz = 360 Om u Ri2 = 240 Om, TO
BBIXOJIHOE HaNpsKEHUE CTaOUIN3aTOPa MOXKHO PEryJIMpoBaTh B Auana3oHe ot 5 10 15 B.
Hanpsoxkenne Uy crabmimsaropa CBS3aHO C HaNpsDKEHUSMH BXOAHOM 1enu TpaH3uctopa Ti,
COOTHOLIECHUEM

UH:U61'U632:UK2'U631 (337)
N
Un=Ex-(ls1-1x2)Ri-Uso1 (3.38)

CootHomienue (3.38) mo3BoJIIeT caenaTh psiJi BAXKHBIX BBIBOJIOB O padoTe crabuiusaTtopa u
BO3MOXHOCTSIX ero mnpuMeHeHus. C 3ToH Ienpl0 pPacCMOTPUM JIBa peXHMa paboThI
crabunmzaropa: Us=var, Ry=const (l,=const) u Usx=const, Ry=var (l,=var).

[Ipy w3MeHeHHMH BXOAHOrO HampsbkeHHs BenuunHa Uy crabuiau3aTopa H3MEHseTCs
He3HauuTenbHo. IloaToMy MOXHO cuMTarh, uyTO mpHpanieHue HanpsokeHuss AUgx Oyner
CKOMIIEHCUPOBAaHO COOTBETCTBYIOLIMM YBEIWYEHUEM WM yMEHblIeHHEM HanpskeHUs AU
tpansuctopa T1. Ilpu ycnosuu l;1=lx=const amo evizo6em 6 KomeuHom umoee uzmeHeHue moxa
ba3vl, (U KONIEKmMOpa) pe2yiupyroujeco mpau3ucmopa TOCPEICTBOM HU3MEHEeHUs Toka [
YCWJIMTEIS, TTpoTeKaroniero uepes pesuctop Ry. Hampsoxkenue Uy Oymer Tem crabuibHee, dem
MeHbleMy 3HaueHnto AUy OyzeT cOOTBETCTBOBATh HEOOX0IMMOE U3MEHEHHE TokKa [ , T. €. ueM
BeIie OyneT kodbduimeHT ycunenus ycunutens. [loBeieHune koddduimenta ycuieHUs B
paccMaTpUBaeMOl CXeMe JIOCTUTaeTcsl yBenudeHueM kodpduimenrta B2 u conporuBieHus Ry.
VBenuueHnue conpoTHBICHHUS Ri Mpu 3TOM TpeOyeT MOBBIIEHUS HaNpsDKeHUs nuTaHus Ex
YCHJIUTES.

B ycrnoBusix u3MeHSIOUIErocsi TOKa Harpy3kd TOK 0a3bl perynumpyomiero tpaHizucropa s
u3MeHseTcs nponopuuoHanbHo Iy, Tak kak Isi1=luw/(1+P1). [Tockoneky Hampspkenue Us,1 Maio
(momm BoybTa), pexuMy crabunmsanuu HanpsbkeHuss Uy cornmacHo Beipakenuro (3.38) co-
OTBETCTBYET IIOYTH HEU3MEHHAs CyMMa TOKOB I1+lx2. DT0 03HauaeT, 4TO ¢ yMEHBIIEHUEM TOKA
lx Tok Lk yBenmmuuBaeTcs Ha BEJIMYMHY, HA KOTOpPYIO yMeHbIIWICS TOK lgi. Ilpyu m3menenun
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HArpy304HOro TOKa OT lumax M0 HYJS TOK lx2 M3MEHsETCS OT HEKOTOPOr0 MHUHUMAIBLHOTO
3HauCHHS [iomin 10 Lumax/(1+B1)+lomin®limax/(1+P1)=lsimax. Takum oOpazom, Tpauzuctop T2 B
cxeme puc. 3.33, a He0OX0IUMO BBIOMPATh HA KOJUIEKTOPHBINA TOK, OJM3KUI K MaKCUMaTbHOMY
TOKY 0a3bl peryIupyromiero TpaH3ucTopa.

C yBennuenuem Toka I Tpansucropsl T1, T2 BeIOUparoTcs Ha OOJIbIINE KOJUIEKTOPHBIE TOKH.
Onnako ucrnosib3oBanue paccmarpuBaemMoit cxemsl pu [> 200 - 300 MA HeaddhekTUBHO U3-3a
TPYAHOCTEH B O0ECIIEYCHUH BBICOKMX 3HAYEHUH KOd(PPHUIMEHTa YCHICHUS yCUIMTENd, a, Cie-
JIoBaTtenbHO, W Kod(pdunueHta cradbwnuzauuu. [lpuumHa 3akimoyaeTcs B BBIHYXKICHHOM
YMEHbBIIIEHUU comnpoTuBieHuss Ry (BBumy Oonbmmx 3HaueHud Ig1 u L), a Takke B MallbIX
3HaYCHMSIX Kod(duimenTa B MOITHBIX TPAH3UCTOPOB.

3amaqy yMEHBIICHHS TOKa 0a3bl PEryIUPYIOMIEro TPAH3UCTOpA MPHU Mepexoae K OONbIIuM
TOKaM Harpy3Ku peliaroT 3aMEHOM ero B CTaOUIM3aToOpe COCTABHBIM TpaH3UCTOpoM (puc. 3.33,
B). COCTaBHO# TpaH3UCTOP MPEACTABISIET COOOW COETUHEHNE IBYX, TPEX TPAH3UCTOPOB U OoJee,
npu  KOTOpoM 0a3a KaXJ0ro IOCJIEOYIOIIEero TPaH3UCTOpa CBsi3aHA C  SMUTTEPOM
IPEIIECTBYIONIETO, @ KOJUIEKTOPBI BCEX TPAH3UCTOPOB O0BHETNHEHBI.

[Tockonbky TOK 0a3bl KakJOro TPaH3UCTOpa MEHbIE ero Toka ’MuTTepa B 1+f pa3, Tok
YIIPaBJICHUSI COCTABHBIM TPAH3UCTOPOM TIOTYYaeTCs BO MHOTO pa3 MEHbBIIE TOKAa SMHUTTEPA
BBIXOJHOT'O TpaH3UcTOpa (T. €. TOKa Harpy3Ku cradminszaropa). Tak, A CXeMbl, COCTOSIICH U3
TpeX TpaH3ucTopoB (puc. 3.33, a), umeeM

I I, I,

I, = “ ~ =
° I+ )0+ B0+ B1)  BsbaBa B

rie Bc — Kod(h(UIMEHT mepenayd TOKAa COCTABHOTO TPAH3UCTOpPA, YHCIOBOE 3HAUYCHHE
KoToporo pasxo 10°—10%,

Tem cambiM 0OecrieunBaeTCss HEOOXOAMMBIN PEKUM COTJIACOBAHUS IO TOKY BBIXOJHOM LIEMTH
YCUJIMTENS ¥ BXOJHOH LIENH PeryaupyroIlero TpaH3ucTopa mpu 60IbIINX TOKax Iy
ToxooTBonsamme pe3uctopsl Roi,Ro2 (MokasaHbl NMyHKTUPOM) CO3[AOT LEMU TNPOTEKAHUS
HayalbHbIX TOKOB lxop) TpaH3uctopoB Ti1, M Ti2, HCKIIIOYAM UX MpOTEKaHUE MO LemsM 06a3
HOCIeAYIOUUX TpaH3ucTopoB. C UX MOMOIIBIO 00ECIIEYnBAETCSI HOPMAJIbHBIA PEXUM PabOThI
CXEMBI P MUHUMAaJIbHOM TOKe Harpy3ku. [lng pacuera comportuBieHuil Ror 1 Ro2 MoxHO
BOCIIOJIb30BaThCSl COOTHOUIEHHEM

.U
Rﬂunﬂl-__rllla_:-g'!f il .
¥l {= 1,2

CocTaBHbIE€ TPaH3UCTOPHI HALILUIM IIUPOKOE IPUMEHEHUE B cTabuinu3aTtopax Ha Toku 0,5 — 1
A u BBIILE.

3. 3ananue Ha paboty (padoyee 3a1aHHe)

PaccuutaTe OCHOBHEIE napamMeTpbl KOMIICHCAITMOHHOI'O CTaGI/IJ'II/ISaTOpa HAaIpsKCHUA U
BBI6paTB JJICMCHTBI CXEMBI.

4. Xoa pa6oThl (MOPSAI0K BHINOJHEHUSI PadOThI)

Pacuér peryaupyromero 3jieMeHTa

[Tpu cTatnyeckoMm pacuére Mo TOKY Harpy3ku |p 1 MaKCUMaTbHOMY HaNPSKEHHUIO TUTAHUS
Un max ompenensitorcss konuuectBo U tun PO. [Ipu 3TOM OCHOBHBIM KpHUTEpHUEM MpU BHIOOpE
KOJINYECTBA, KaK U IMpPU BBIOOpE pexHMa MX paboThl, ABISETCS MUHUMH3ALMS AJIEKTPUUECKUX
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noreps B PO. IloMmumo 3TOro B craTM4YecKHil pacd€T BXOIUT BHIOOP 3JEMEHTOB HCTOYHHKA
ATaJIOHHOTO HAMPSDKEHUS, COMPOTUBIIeHUH pesuctopos nenu OOC, onpenensercs K03PpGUIUEeHT
yeunenus OV, HeOOXOIUMBIN i cTabuimu3anuu, (UIBTPALUN, BBIXOAHOTO CONPOTHBIICHHS.
Crarnueckuil pacu€T NpOBOJUTCSA B CIEAYIOIIEM MOPSIKE:

BriOepeM KoMUYeCcTBO U THUI TPaAH3UCTOPOB PO:

ToK KOJUIEKTOpa OKOHEYHOT'O TPAaH3UCTOpa

Ik =In(1+d,),

roe dy=0.05, Tak Kak MpeanoiaraeTcs, YTO BCIOMOTATe/IbHbIC MU YIPaBICHUS

YBEJIMUUBAIOT TOK Harpy3Ku KoJijieKkTopa Tpanzucropa PO Ha 5%:
Ik =5(1 + 0,05) = 5,25A.
KonngectBo Tpansuctopo B PD onpenensiercs cieayomuM o0pazom:

I
g H
19 Ny,
rae haispi=h2150*Hi; m - pacuérueiii ko3dduiuent, Beioupaempiii u3 uuatepsaia [0 - 4]; loy -
BBIXOAHOW TOK OV; hzi30- THMOBOH (pacuéTHbli) craTHueckuii KO3(GGHUIMEHT mepenadn
TOKa TPAH3UCTOPA; | - HOPSIKOBBI HOMEP TPAH3UCTOPA.

[Mpunumas loy = 8MA, haino = 20 (Wi MOIIHBIX TPaH3UCTOPOB), h2inp2” 50 (s
TPaH3UCTOPOB MAJIOM M CpelHEd MOIIHOCTH) M BBIOMpasl Il BCEX TPaH3UCTOpPOB mp = 1,
MIOCKOJIBKY 4eM MeHblIie m1p , TeM Bbiie KII/I HKCH, nonyyaem

H= 1+ 0,092 e 2% = 0.42: ho151 = 8,4: ho1v = 21;
525

g 0 vga
_1=_8*107*84 14

lg21

JIist naTbHEWIUX pacu€ToB MPUHUMAECM KOJUYECTBO TPAH3UCTOPOB B PO n =2.

Hanpsokenue Ha PD (ecau mpuMEHSIOTCS TPaH3UCTOPBI OJHOTO THIIA MPOBOAMMOCTH)
paBHO

n-1=

n

Uprs = Urs(1+mp)+(n-1)Uss,
rae Uks, Ups - HampskeHHME KOJUIEKTOP-OMHUTTED M HampshkeHue 0Oaza-sMuTrep. Jls
Ux>=1,8B u Up> =0,7B
Upo =1,8-(1+1)+1-0.7=43B.
MHUHHUMANEHO HEOOXOAMMOE HANPSKEHHE HCTOYHHMKA TINTAHUS

Un. min = Un+ Upomin + Umnymee.n, T- €. Unmin=5+4,3+ 0,1 =9,4B

C yuéroM JormycKa Ha U3MEHCHHS HAIPSDKEHUS TUTAHUS HOMHHAIBHBIA 1 MaKCUMAJIbHBIH
YPOBHU COCTABIISIOT:

U
U, = =20 _104B
v 1-5. 1-01

U,ex =U, 0., A1+8,)=11,968B~12B

[TockonpKy Ha BBIXOJIE CTAOMIIM3ATOPa MOXKET OBITh BKJIFOUEH KOHICHCATOP, TO B MOMEHT
BKJIIOYECHHUSI BCE HaINpsDKEHHE HMCTOYHMKA MUTaHMsA Oyaer npuioxeHo k PO. Iloatomy BeIOOp
OKOHEYHOTO TPaH3HMCTOpa MPOU3BOAUTCS IO Un.max 1

Ik max=(1,5+2)-1k= 9A.

Breioupaem tpansuctop KT927B ¢ mapamerpamu lkmax =10A, U, =35B, h215; =40 + 100
(Ut manpHeHIMX pacyéToB mpuHUMaeM hz;5;=40.

Bropoii tpansucrop PO BeioupaeM 1mo Unmax U lkmax/N21op mpenpinymiero Tpansucropa
=10/40=0,25A.

Beibupaem tpansucrop KT630b ¢ mapamerpamu lkmax =1A, Uxr=120B, ha1n2 = 80 - 240
(U1 nanpHeHIuX pacyéroB npuHUMaeM ha132 = 80.
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Omnpenensiem ko3dduuuent ycwienuss PO mo HampsokeHuio (¢ yd4€ToM MapaMmeTpoB
TpaH3ucTopoB PO B pexxume, 61M3K0M K TpaHUUHOMY: M1, = 1; 1k =10 Owm;

U
Ru "Is, rae R, = [—” =10m, (RH +r3,)h215 > 16,

10

7,
KpaBzRLI;:KmBszIO

PacuéTt HCcTOYHHKA 3TAJTOHHOIO Hanps>KeHUs1.

PaccuuteiBactcss  TpeOyembii TKH — crabumurpona (p,,) 0OpH  YCIOBHM, YTO
TemrneparypHble u3MeHeHus: BbixoaHoro HamnpsokeHuss HKCH ompenpensiercst craGunutpoHoM
ATAJIOHHOT'O UCTOYHUKA HAIPSHKESHUS:

_2*%3U,*100%
Hor = ¢, AT :

I7I€ CcB - BECOBOM KOd((PUIIMEHT, ONpenessionifii crerneHb BO3ACHCTBUS TEMIEPATypPhI
okpyxatoueit cpensl (A7 =7 —T . - Anana3oH e€ W3MEHEHUs) Ha BBIXOJHOE HAIPSKEHUE
crabunuzaropa. J{ns cg = 1 momyuaem

2*0,02*100
Hor = 1%30
I[lo TKH wu ycnoBurw Ucrmax Un BbiOMpaeM crabuautpon tuma KCI39A ¢
XapaKTEPUCTHKAMU U, = -0,10 %/°C, g = 60 OM , lcr. now = 10MA,
UCT.HOM: 3,9B +10%.
OmnpexensieM CONPOTUBIICHUE OAIIACTHOTO PE3UCTOPA
Uu,-U 5-429

I om.max — 10*10_3 — 710M

CM.HOM

=0,13%/°C.

R, =

MourHOCTh, paccenBaeMast Ha 3TOM PE3UCTOPE
Ps=1%:Rs=0.01271=7,110%Br.
Boi6upaem pesucrop tuna C2-23 momHoctsio 0,062 Bt ¢ conporusnenuem 71 Owm.
[To 3navennto Upn U Ucruow ompenensiercs kodpduiment nepemaun menu OOC mo
HAIPSHKEHUTO

Boc = Yonsen _39 _ 78
U, 5

n

Pacuér YCUIIuTE/IsA CUTHaJIa paccorjiacoaHnus.

Omnpenensiercs  ko3pdumuent ycuwinenus OY mno TpeOoBaHUsIM K Kod(PuuHueHty
CTaOMIIN3aLUHU U BBIXOJTHOMY CONPOTUBIICHUIO CTa0MIIN3aTOpa
oU. *U Al (M9, * 13+ Ry +T.
K poc = max{aB e L i’” *3 Yy £
6Un UnKmae ‘SUn Un h213m

1 1 1
rne o 1 b - BecoBble KOO(PPUIMEHTHI, CBI3aHHBIE COOTHOIICHHEM — +—=1—— ¥

(XB bB cB
BBIOMpaeMble Tak, 4ToObl 3HaueHHe Ky,- (KOOQOHUIMEHT mepenadn pasoMKHYTOrO KOHTYpa),

PacCYMTHIBAEMOE IO BBHIPAKECHUSAM B (PUTYPHBIX CKOOKAX, OBLIO IPUMEPHO OJUHAKOBBIM.
Jnsg oo =70 1 bg = 20

015+ 104 0,5(40*05+£?+2
KﬂOC =max{70 ——————~109;20 80
0,02*5*10 0,01*5*40

~ 110
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Koaddurment ycunenus OY onpenensercs U3 CIeIyIOMEero COOTHOMECHUS
K 110
oy =5 =——~142
Boe 078
I[To Koy BeiOupaercs OV tuna K140Y /16 ¢ napamerpamu: Koy =30000,
Un=£5+20B, Liow,=3HA, lsx=1000A, Al =25mA, AAI,_ =01n4/° C,

K

Uypup. = 30mxB/° C
OnpenensemM CONpOTUBIIEHUS pe3ucTOpoB B Lensix cmenenus OY u OOC:
R = Yo _ 3.9 —=390k0Om
q,*1, 100*0,1*10
, = Us - R =;76—390000=110K0M
q,*1, 100*0.1*10

rue q, = i =100; 7, — Tox pemurens RiRo.

Jnist BBIOOpa pe3uCTOPOB pacCUUTaeM UX HOMUHAIBHBIE MOITHOCTH
P=I*R =(1*10") *39%10° =39*10° Bm
P=[*R =(1*107)*11*10° =1,1*10”° Bm

Bribupaem pesuctop Ri - C2-23 ¢ mapamerpamu P=0,062 BT, R = 390kOmMm.

Boi6upaem pesucrop Rz - C2-23 ¢ napamerpamu P=0,125 BT, R = 110xOwm .

VYToUHSETCS UBMEHEHHE BBIXOJHOTO HaIIPsAKCHUA HKCH IIpu BO3JICHICTBUU TEMIICPATYypPhbL

14 ~ 1?6 £ Z&lzaw + ZSljépﬂp + ]% *‘AMS];x
R.+R, U, U, U,

¢ _(R+R)*(R,+R,)
(Rl * R6 - Rz * Rc)

rae Re=rup=600 Owm,

AU, . =U, AT =9%107,

opnp
AECM = Hcm * Ucm *AT*10_2 = 0.1 17

5. KoHTpoJIbHBIE BONIPOCHI

1. KakoB IIPUHIIHUII JIENCTBUS KOMIICHCAITMUOHHOI'O CTa6I/IJ'II/ISaTOpa HaHpH)KeHI/I}I?

OKpY’Karollel cpebl ¢ yuéToM TeMiieparypHoro apeiida xapakrepuctuk OY: dU,, =S, * A4, rae

2. Kakne MaxkcuManpHOE M MHUHHUMAJIBLHOE HaMpsOKCHUSA MOXXHO ITIOJTYYHMTH Ha BBIXOAC

UCCIIe1yeMOM CXeMbl?

3. Kak Bimsier conpotusnenne pesucropa R2 Ha kodhdument cradmmszanum?
4. IToueMy KOMITEHCALIMOHHBIN CTAaOUIM3ATOP CIIAKUBACT MyJIbCalun?
5. B xakoM pekuMe MOIIHOCTh, paccenBaeMasi TPaH3UCTOPOM, MUHIMaJIbHA?

CnucoK HCNOJIb30BAHHBIX HCTOYHHUKOB

OcHoOBHBIE

1. Makcuna E.JI. Dnextponuka [ DneKTpoHHBIN pecypc]: yueOHoe mocooune/ Makcuna
E.JI.— DnexTpoH. TekcToBble faHHble.— CapaToB: Hayunas kaura, 2012.— 159 ¢.— Pexxum
noctyna: http://www.iprbookshop.ru/6270.— DBbC «IPRbooksy, mo maposto.

JlomoHuTEbHBIE
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1. Cxapxena B.A. DnekTpoHUKa M MUKPOCXEMOTEXHHKA: yueOHUK B 2 4. Y. 1.
DNeKTpOoHHBIE ycTpoiicTBa nHGopMaronHon aBromatuku / B.A. Ckapxkena, A.H. JIynenko;
nox oour. pea. A.A. Kpacnonpomenoil. — Kues: Boima mkosna. 1989. — 430 c.

2. 3abpomun HO.C. IlpomsbinuieHHass 3neKTpoHuka: Y4eOnwk s By3oB / FO.C.
3abpoaun — M.: Beicii. mkona, 1982. — 496 c.

IIpakTuyeckoe 3ansitue Ne 6
PACYET MVJIbTUBHUBEPATOPOB HA JIOTUUYECKUX DJIEMEHTAX
1. Hesab u 3apa4u padoThI
Lleab padoThI: MOJyYeHHUE TPAKTHUECKUX HABBIKOB pacuera MyJIbTUBHUOPATOPOB Ha JIOTHUECKUX
DIIEMEHTaX.

3ajgaum paGoThbl: MOJyYEeHHE NPAKTUYECKUX HABBIKOB pacyeTa 3JIEMEHTOB U MapaMeTpOB CXeM
MYJIbTHBHOPATOPOB.

2. O0mme nmos1o:keHusi (TeopeTudecKHe CBeAeHU)

MVIJIbTUBUBPATOPEI HA JIOTUYECKHUX 9JIEMEHTAX

DDI1
&
* g
Usblxl
— C1
— Cz UBb[X2
o 8

I U{;bll
> {

¢l
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>t

Ucz 4

>

> [

U, ‘/

/
N

[lycThb NpHM BKIKOYEHUH HANpsOKEHUs OuTaHus jorudeckuii snement DD1  sakprir, a
DD2 orxpeit ('[ = O). Konpencarop Cl zapsxaercs Bexoansim Tokom DDI, nmporexarormmii
uepes pesuctop R2. Brauane mpouecca 3apsna kongencaropa Cl namenme mampsokenus Ha

R2 senuko, 3snaunt Gosbure noporosoe Hanpsikerne U nop » TIPY KOTOPOM Ha BEIXOJIC 3JICMCHTOB

DD2 coxpansiercs Houb. [Toatomy, normdeckuii snement DD2 - 3akpeit, a konnencarop C,
MIOJIHOCTBIO Pa3psKEH YEPE3 €r0 Majoe BHIXOAHOE CONPOTHUBIICHUE.
Takoe COCTOSHHE COXpaHsercss 10 MomeHrta Bpemenu U, xorma U, ymenbmaercs 1o

senmannel U, . TIpu oTom Ha Bhixone DD2 manpsikenue nmpunuMaeT 3HaueHUe JOTHUECKOM
equHUIBL. OTo HampspkeHne depes konpencarop C,mocrymaer ma Bxoxy DDI, xoropsrit

MEePEXOUT B COCTOSHUE JIOTUYECKOTO HyJss. MynbTUBHOpATOp TEPEXOJAUT BO BTOPOE
YCTOMYMBOE COCTOSIHUE; TENEPh 3apsKAETC KOHAECHCATOP C2 gepes pesucrop R, u BbIXOIHOE

COIIPOTUBJICHUEC JIOTHYCCKOI'O J3JICMCHTA DD2 , 4 KOHACHCATOP Cl 6BICTpO pa3pAKacTCA 4€pe3

oTkpeIThIH 2ement DDI.

ty=Cy(Ro. +R,)-In 3— ;

nop
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L.z :Cz(R(;mx + R1) In %

nop

Ecrm R =R, =R unC =C,=C, 10

- U,
T=2C(R,, +R)-In o

BepH_II/IHa HNMITyJIbCa UMECT HCKOTOpBIfI CKOJI, BEIMYKMHA KOTOPOI'O OIPECACIIACTCA COOTHOMICHUEM

R, R

Sbix HOSTOMy, AJI1 YMEHBUICHUA CKOJIa BEPIINHBI HCO6XOI[I/IMO BBI6I/IpaTB H3 yCJIOBUSI:
R>R_ .

3. 3ananue Ha padoty (padoyee 3a1aHue)
Paccunrtarh napamMerpsl U 3JIEMEHTBI CXEM MYJIbTUBUOPATOPOB.
4. Xoa pa6oThl (MOPSAI0K BHINOJHEHUSI PadOThI)

1. Paccuutarb 4YacTOTy MMIYJIbCHOW  IOCJIENOBATEIBbHOCTH,  BbIpAOAThIBAEMOMN
TEeHepaTOpOM NPSAMOYTOJNbHBIX HMMOylIbcoB Ha JID, ecmu R = 100 xOm, C = 0,1 Mk,

COMPOTHUBIICHHUS BBIXOIHOTO JEIUTEIIS HAPSKEHUS R . =400 Om U, =2,5B Ump =0,2B

80 B8blX

5. KoHTpoJibHbIE BONIPOCHI

1. Ilepuon konebanuii MmyabTHBHOpaTOpa Ha JID onpenensercs mo Gpopmyre:

2-R2 2-R2 2-R1
:2.T=2.RC-In(1 ; 3. T=2-RC-lg(1+ ;
Rl ) n(1+ = ) o 2)

2. BolOpaTh npaBUIbHBIN BapuaHT 1 MyiabTHBUOpaTopa Ha JID: Ungp1=...

1.7=2C-In(L+

1 ;2 ; 3. ;4
Unn 1= E R2 Unn 1= _E R2 Unn 1= E Rl
" R1 + R2 " R1 + R2 " R1 + R2
Unol = _EL
" R1 + R2

CnHcoK MCI0/1b30BAHHBIX HCTOYHMKOB
OcHoBHBIE
1. Makcuna E.JI. Dnextponuka [ DneKTpoHHBIN pecypc]: yueOHoe mocooune/ Makcuna
E.JI.— DnexTpoH. TekcToBble anHble.— CapaToB: Hayunas kaura, 2012.— 159 ¢.— Pexxum
noctyna: http:// www.iprbookshop.ru/6270.— DBbC «IPRbooksy, mo maposto.
JlomomHuTENbHBIE
1. Ckapxena B.A. DnexkTpoHHKa U MUKPOCXEMOTEXHUKA: yueOHUK B 2 4. Y. 1.

DJeKTpoHHbIE ycTpoiicTBa nHpopMannoHHoii aBromatuku / B.A. Ckapxena, A.H. Jlynenko;
nox o6mur. pea. A.A. Kpacaompomrenoit. — Kues: Brima mxomna. 1989. — 430 c.
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2. 3abpomun 1O.C. IlpomblnieHHas »neKTpoHHKa: Y4eOHuk s By3oB / FO.C.
3abpoanH — M.: Beicmi. mikomna, 1982. — 496 c.
IIpakTnyeckoe 3ansaTue Ne /
PACYET MVJIbTUBUBPATOPA HA OIIEPAIIMOHHOM YCUJINTEIJIE
1. Iesan 1 3aga4n padboTbl

Ieab pa0oThl: MONY4YEHHE MPAKTUYECKUX HABBIKOB pacueTa MyJbTUBUOPATOpPOB Ha
OIEPALMOHHBIX YCUIIUTEIIAX.

3ajgaum paGoThbl: MOJyYeHHE NPAKTUYECKUX HABBIKOB pacyueTa 3JIEMEHTOB U MapaMeTPOB CXeM
MYJIBTUBUOPATOPOB.

2. O0mme nmos1o:keHusi (TeopeTudecKHue CBeAeHU)

MVIIbTUBUGBPATOPBI HA OIIEPALIMOHBIX YCUJIMTEJIAX

Ha npusenennom pucynke TE -
HAIPSKEHUE TUTaHKS.
u =E—2—— U =-E—2—
nopl — nop2 '
&+R R +R,
[Ipu momaue HaUpsHKEHUS IMUTAHHS HA
BBIXOJI€ YCTAHABJIMBAETCS HAIPSIKEHHE

Q +E, na wumBeprupyromem Bxozme

»  JIOSABJISICTCA HAIpsoKCHUEC U al?

KOTOPOE HApacTaeT MO OSKCIOHEHTE
pesynbrate 3apsga kongencaropa C
yepes CONPOTUBIICHUE Ror
BBIXOJJHOI'O HAITPSKCHUA +E . KOFHa pasHuna HaprDKeHI/If/’I MCXKAY BXOJOM CTAHCET MCHBUIC
AU =E/K, rae K —xorpdumment nepemaunm ycunmrens 6e3 OTPHIATETHHOH 0OpPAaTHOMN

cBsa3u (OC), sl COBpEMEHHBIX OINEPAMOHHBIX ycuinTened npuHumaeT 3HadeHue 100 Teic.,
HanpsHKEHHWE Ha BBIXOJIE YCHIIMTENS MEHSET 3HaK U CTAHOBUTCA pPaBHBIM —E.
Ha HemHBepTHpYyIOIEM BXOJe MOSBISICTCS oOTpHuarensHoe Hampskenne U ,, a
kouneHcarop C mepesapspkaercs ot Hanpspkernst U | 1o Hanpsokenust —E.
tnl

U.=E-U,e " =U,.

[lepuon umnynscrou nocredoéamenvHocmu BeIpakaeTcs cieayromeil popmynoii:

T=t, +t,
E-U
t, =RCIn| ——22 |=RClIn 1428
- nopl Rl

CJ'IG)IOBaTeJ'IBHO, nepuon I/IMHYJ'II)CHOI\/'I IOCIC0BATCIIBHOCTH 6y21€T PaBCH:

T=2RCIn| 1+ 2%
R,

28



3. 3apanue Ha paboTty (pabouee 3a1aHue)
Paccunrarh mapaMerpsl U 3JIEMEHTHI CXeM MYJIbTUBHOPATOPOB.
4. Xoa pa6oThl (MOPSAI0K BHINOJTHEHUSI PadOThI)

1. PaccumraTh 4YacTOTy HMMIYJbCHOW  TIOCIEIOBATCIBPHOCTH,  BBhIpaOaThIBAEMOI
TEeHePaTOPOM TPSAMOYTOJbHBIX uMITylibcoB Ha OV, ecm R = 100 kOm, C = 0,1 Mk,
COIIPOTHUBIIEHHUS BBIXOAHOTO JAenuTens Hanpsukenust R1 = R2 =15 kOm.  f=45,5T'u.

2. PaccunTaTh IIUTEILHOCTh UMITYJIbCA, BRIPAOATHIBAEMOTO JKIYIIUM MYJIbTUBUOPATOPOM
Ha Ha OV, eciiu R = 100 kOm, C = 0,1 Mk®D, CONPOTUBIICHUS BBIXOTHOTO JACIUTEIS HAIIPSKEHUS

R1=R2=15kOM. « __R =0,5.7,=RC In(LJ =0,0069c.
R +R, l-«a

5. KoHTpoJibHbIE BONIPOCHI

1. Ilepuon konebanuit myabTHBUOpaTopa Ha OV onpexnensercs no Gpopmysre:

2-R2 2-R2 2-R1
72.T=2.RC-In(1 1 3. T=2-RC-lg(1+—);
B n+=r) o1+

2. BoiOpaTh npaBUIbHBIN BapuaHT s MynbTuBHOpaTopa Ha OY: Upep 1= ...

1.7=2C-In(1+

1. X 2. X 3. p4,
Uno 1= EL Unu 1= _E R2 Uno 1= EL
P R1 + R2 P R1 + R2 P R1 + R2
Unol = _E Rl
’ R1 + R2

CIHCOK UCI0JIB30BAHHBIX HCTOYHUKOB
OcHOBHBIE

1. Makcuna E.JI. Dnekrponuka [DnekTpoHHbIH pecypc]: yuebHoe mocobue/ MakcuHa
E.JI.— DnextpoH. TekcToBbie qanHbie.— CapatoB: Hayunas kawra, 2012.— 159 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/6270.— 3bC «IPRbooks», mo nmapoto.

I[OHOJ'IHI/ITGJ'ILHLIC

1. Cxapxxena B.A. DnekTpoHUKa 1 MUKPOCXEMOTEXHHKA: yueOHUK B 2 4. Y. 1.
DneKTpoHHbIEe ycTpoiicTBa nH(popmannonHoi aBromatuku / B.A. Ckapxkena, A.H. JIynenko;
noj o6mr. pea. A.A. Kpacnomnporienoit. — Kues: Boima mkosna. 1989. — 430 c.

2. 3abpomun 1O.C. IlpowmbinieHHass sneKkTpoHMKA: Y4eOHuK s By3oB / FO.C.
3abpoauH — M.: Beicur. mkona, 1982. — 496 c.

IIpakTnyeckoe 3anssTue Ne 8
PACYET XAYIINX MYJIbTUBUBPATOPOB
1. Iesas 1 3ag7a4n padboThl
Ilesb padoThI: MOTyYEeHHE MPAKTUYECKUX HABBIKOB pacueTa >KAYIIUX MYJIbTHUBHOPATOPOB.

3agauyu padorThl: NOTyYeHHE MPAKTUYECKUX HABBHIKOB pacyeTa MapaMeTpoB U 3JIEMEHTOB CXEM
KAYIUX MYJIbTUBHOPATOPOB.
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2. O0mue moJio:keHusl (TeopeTHYeCKUe CBeIeHHU)

KAYIIUE MVYJIbTUBUBPATOPBI HA OIIEPAITMOHHBIX YCUIIMTEJIAX

R
[ |
‘ DA U_ a4
S
_‘ C U T,
Tm i D .
R1 L
C. -E
N 0
B ucxonHOM yCTOMYMBOM COCTOSIHUU UW =—E , xonnencarop Cl LIYHTUPYETCS TUOAOM
VDl, BKIIFOYCHHOM B IIPAMOM HAIIPpaBJICHHUH MW HE MOXCT 3apsKaTbCs. HaprI)KCHI/IC Ha
. R
nennseprupyomem Bxoxe U, =—aE, rie a = R +R . dns 3amycka MmynbTUBHOpaTOpa Ha
+
2

BXOJ| CXEMbI [MOAACTCSA KOPOTKHMH IONOKHTENbHBIH mmmyiasc ¢ ammmrygpoi U, > aE.
Onepanuonnbii ycuautens (OY) mepekimouaeTcss B COCTOSHUE HACBIIIEHUS C IOJI0KHUTENLHBIM
HanpsykeHueM Ha Bbixoge +E. Ilpu 5ToM, Ha HEMHBEPTHPYIOIIEM BXOJE YCTAHABIMBACTCS
nosoe 3nauenne Hanpskenns U, =a@E. Jluon VD B stoM ciydae BkmoueH B o6paTHOM
HaIpaBJIEHUU U €r0 CONpPOTUBJIECHUE 3HAYUTEILHO OOJNbIIE CONpOTUBIeHHs KoHaeHcatopa C1l,
KOTOPBIi HAauMHAeT 3apskaThcs uepe3 comporuBieHne R. Takoe cOCTOSHHME CXEMBI
coxpamsiercst 10 Tex mop, noka U, He mocrurHer 3Hauennms oE. Torma omepanmonusiit

YCUIIATECIIb NEPEXOAUT B IMIPOTHUBOITIOJIOKHOC COCTOAHNUEC HACBIMICHUSA U Uebvc = —E.KOHI[eHcaTOp

C1 paspsxaerca gepes auox VD u cxema HaxoauTcs B pexuMme OXKUIAHHS 0 HPUXOA
CJIEIYIOIIETO 3allyCKaOIIEero HMITYJIbCa.

7,=RClIn 1
l-«

3. 3ananue Ha paboty (padoyee 3a1aHHe)
PaccuuTarh mapamMeTpsl U 3JIEMEHTBI CXEM JKIYIIUX MYIbTHBUOPATOPOB.
4. Xon padoTsl (MOPSI0K BHINOJTHEHUSI PA0OTHI)

1. PaccuuTaTh JIMTENHFHOCTh UMIYJIHCA, BEIPA0ATHIBAEMOTO KIYIUM MYJIbTHBHOPATOPOM
Ha Ha OV, eciiu R = 100 kOm, C = 0,1 Mk®D, COPOTUBIICHUS BBIXOHOTO JCTUTEIIS HAPSDKSHUS
RL=R2=15KkOM. a=—"2
R +R,
2. Haiitu comportuBneHne R BpeMmszanmaroimeil memu >kKAylmiero MyiabTUBHOparopa, Mpu
KOTOpOM cKoJI BepimmHbl umnyibca U = 0,24 B, ecnii u3BeCTHO, UTO HANPSHKEHUE SIUHUIIBI IS
JIOTUYECKOT0 3JeMeHTa cocTaBisieT 2,4 B, a BeixoaHoe conpotusiienue — 500 Om.

=0,5. 7, =RC In(iJ =0,0069c.
l-«o
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~_ R
R+R

gbix1

AU, UL R=550m

5. KoHTpoJibHbIE BONPOCHI

1. Jlns 3amycka xayiero MynbTuBuopaTopa Ha OY Ha BX0J CXeMbl IOAAETCH ...
1. I[TonoxxurenbHbIN UMIYJbC. 2. KOpOTKHUIl MON0KUTENBHBIA UMITYIbC. 3. OTprLaTeNbHbBIN
umnyibc. 4. KoOpoTkuil oTpuIiaTeIbHbIA UMITYJIbC.

2. Kaymmit MynbTUBHOpPATOp HAXOAUTCS B PEKUME OKUAAHUS 10 IPUXO/A
CJIEIYIOIIETO 3aIyCKAIOIIEr0 UMIYJIbCa KOr/a ...
1. OV nepexonut B coctostHue HachimeHus U Ug,x =E , kornencarop C pa3psikaeTcs yepes
muon VD.
2. OY nepexoaut B cocTostHue HachimeHus U Ug,x =-E , koHmeHcarop C HachIaeTcs 4yepe3
muoxn VD.
3. OV nepexoaut B coctosinue HachieHus U Ug,x =E , konaeHcarop C HachlaeTcs uepes
muoxn VD.
4. OY nepexonuT B cocTtosiHue HachlmeHus U Ugux npuHuMaer 3Hadenue —E , konaencatop C
paspspxaercs uepes auon VD.

CnucoK HCIO0JIb30BAHHBIX HCTOYHHUKOB

1. Makcuna E.JI. Dnektponuka [ DIeKTpOHHEIN pecypc]: yaeOHoe mocooue/ MakcuHa
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