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BBenenune

JlaHHbIE =~ METOAMYECKME  YKa3aHHUs  MPEACTaBISAIOT  COOOM
KOMIUIEKC, COAEepKalluid omucaHue S5  JadopaTOpHBIX  padoT,
MOCBSIICHHBIX OJHOW TEMATUKE: HCCJICIOBAHUID CBOMCTB YCTPOWCTB
pa3IMYHOIO  HA3HAYE€HUS, TOCTPOEHHBIX C  HUCIOJb30BAHUEM
OUMOJIAPHBIX TPAH3UCTOPOB. M3yueHHBI MaTepuan OyneT HEOOXO0IUM
OpyU  U3YYEHUU CXEMOTEXHUKH 00Jiee CIOXHBIX  3JIEKTPOHHBIX
YCTPOMCTB, B IEPBYIO OUEPE]Ib ONEPALUOHHBIX YCUIIUTEIEH.

s mpoBelieHUs J1a00paTOPHBIX PadOT MCIOIB3YETCS Ccpefa
MOJIENIMPOBaHMs ANEeKTpOHHBIX ycTpoilcTB Electronics Workbench
(Multisim). OcHOBBI pabOThI B 3TOM cpejie M3Jarajuch B HadajdbHOM
IIUKJIE JTaDOpaTOPHBIX pabdoT.

I[Ipy nmoaroroBke K JabopaTopHbIM  paboTaM  clieayer
UCIIOJIb30BATh  JICKIIMOHHBIM MaTepual WIM  COOTBETCTBYIOIIYIO
IuTeparypy, Hampumep [1].

[ToMmumo y4eOHOUM JUTEpAaTyphl CIEAYET O3HAKOMHUTBHCS C
MaTepHalaMy CIIPABOYHUKOB IO JAHHOM TEMATUKE, HAapUMep, [2].



1 UccienoBanne BXOAHOTO CONPOTUBJIEHUSI TPAH3UCTOPHBIX
KackajaoB B cxeme ¢ Ob, 09, OK.

BBenenue

BxogHoe  compoTHBIIGHWE  TPaH3UCTOPHBIX  KackajoB  Ha
INEPEMEHHOM  TOKE  MOXHO  H3MEpPUTh, TII0JlaBasi Ha  BXOJ
CUHYCOWJTAJIBHBIM CHTHAJI U U3MEpsis HaNpsOKCHHE Ha BXOJIC Kackaaa |
BXOIHONU TOK. OTHOIIIEHHWE dTUX BEIWYWH U JACT 3HAYEHUE BXOIHOI'O
COTIPOTHUBJICHUS.

B TekcTe MpUHATHI CIeYIOMNE COKPAIICHUS:

Ob — oOmas 0Oa3a;
O3 — o0t SMUTTED;
OK — oO1uii KOIeKTOop.

MN3mepenne BXOAHOro comporuBjeHusi kKackaza ¢ Ob Ha
nepeMeHHOM TOKe.

Cxema 1 mpoBeNEHUs MCCIECNOBAaHUN MNpUBENEHA Ha puc.l.
Pexxum paboThl Kackaja IO TOCTOSHHOMY TOKY 3a/1a€TCsl JIBYMs
pe3UCcTOpaMu B 1ieNH 0a3bl, SMUTTEPHBIM PE3UCTOPOM U KOJJIEKTOPHBIM
pesucropoM. HanpspkeHwe oOT reHeparopa Ha BXOJA Kackajga (B
OMUTTEPHYIO LEIb) MOAAETCA YEepe3 pa3Ae/IMTENbHBIM KOHJEHCATOD,
yTOOBl HE HapyliaTh pabdoTy KackajJa Ha TIOCTOSHHOM TOKE.
[TocnenoBaTenbHO ¢ KOHAEHCATOPOM BKJIKOYEH NEPEMEHHBIA PE3UCTOD,
KOTOpPBIA BBOAUTCA [JIsi JIEMOHCTpAllUM aJIbTEPHATHUBHOIO CIOCO0a
OLICHKH BXOJIHOT'O CONpPOTHUBJIECHUS Kackaaa. MI3MepuTeabHble TPUOOPHI
PETUCTPUPYIOT ACUCTBYIOLIEE 3HAUECHUE HAMPSKEHUST HEITOCPEACTBEHHO
Ha BBIXOJIE '€HEpaTopa M Ha BXOJAE KAacKaja, a TakkKe JEHCTBYIOIIEE
3HAYEHUE BXOJHOI0 MEPEMEHHOr0 TOKaA.

Ilopsiook npoeedenus usmepenul
1. 3amath Ha BBIXOJIE TeHEpaTOpa BEIMYMHY CHHYCOWJIAJIBLHOTO

CUTHAJIa, COOTBETCTBYIOIIETO ''MaJIOMy CHTHaIYy' Ha BBIXOJIE
(komutekTopHast — 1enb).  Jns  HaOmoACHUS — MCIOJIb30BaTh



MOJKJIIOYEHHBIN K BBIXOAY OCUMIIIOrpad ¥ BOJIBTMETP MEPEMEHHOTO
TOKA.

2. PeryaupoBkoil TMEPEMEHHOIO0 PE3UCTOpa HAa BXOAEC JOOUTHCS
NOKAa3aHUM BTOPOr0 BXOJHOrO BOJBTMETpa Ha ypoBHE 0,5 - 0,2 or
HaIpPsKEHUS TeHepaTopa.

3. 3adukcupoBaTh  MOKa3aHUS  U3MEPUTEIbHBIX  MPUOOPOB  H
paccuuTaTh 3HAUEHUE BXOJHOTO CONMPOTUBIICHUS KacKaja.
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Pucynok 1 - Cxema c oO1eit 0a3oi



N3mepeHue BXOJHOIO CONPOTHBJICHUA Kackaaa OJ Ha
nepeMeHHOM TOKe

Cxema I MpoOBENEHUSI MCCIEAOBaHUMN MpUBEIEHA Ha pHC. 2.
Pexxum paboThl Kackaza Mo MOCTOSTHHOMY TOKY 3aJ[aeTcCsl IEPEeMEHHBIM
pe3ucTopoM B 1ienu 6a3bl. HanpsbxkeHre oT reHepaTtopa Ha BXOJ] KacKajia
(B 0a30ByI0 lieMb) IMOJAETCS uepe3 pa3AcUTEeIbHbIA KOHJCHCATOD,
yTOOBl HE HapyliaTh pabdoTy KackajJa Ha TIOCTOSHHOM TOKE.
[TocnenoBaTenbHO ¢ KOHAEHCATOPOM BKJIIOYEH NIEPEMEHHBIA PE3UCTOD,
KOTOpBIN BBOJUTCS JUIS JIEMOHCTPAIMM aJIbTEPHATUBHOTO CIocoda
OILICHKH BXOJIHOTO COMPOTHUBJICHUS Kackaaa. M3ameputenbHbie pruOOphI
PETUCTPUPYIOT NCUCTBYIOIIEE 3HAUCHHUE HATPSIKEHUSI HETIOCPEACTBEHHO
Ha BBIXOJIE T'€HEpaTopa W Ha BXOJE KackKaja, a TakkKe JEeHCTBYIOIIEe
3HAUEHHE BXOJIHOTO MIEPEMEHHOTO TOKA.

Ilopsiook npoeedenus usmepenuil.

1. PerynupoBKOW MEPEMEHHOr0 PE3UCTOpa 3adaTh PabOUYyI0 TOUKY
KAacKaJa, YCTAaHOBUB HAIPSKEHHWE HA KOJUIEKTOPE, MPUMEPHO PABHOE
MOJIOBUHE MUTAIOIIETO HATIPSAKEHUS.

2. 3ajgaTh Ha BBIXOJIE TE€HEpPaTOpa BEJIMYMHY CHHYCOMJAIBHOTO
CUTHaja, COOTBETCTBYIONIIEIO 'MaJiOMy CHUTHAIY' Ha  BBIXOJE
(kosuteKTOpHas 11enb). JJ1st HaOIr01eHUsT UCTI0JIb30BaTh MOIKIFOYEHHBIN
K BBIXOAQY ocHuuiorpad (BOJIbTMETpP Ha BBIXOJE MpEAHA3HAYEH IS
MU3MEPEHUS TOCTOSIHHOTO HAIPSKEHUS Ha KOJUIEKTOPE).

3. 3adukcupoBaTh MOKA3aHUSI BXOJHBIX W3MEPUTENBHBIX MPUOOPOB U
paccuuTaTh 3HAUEHUE BXOJHOTO CONMPOTUBIICHUS KacKaja.

4. IloBropuTh NyHKTH 1-3 1 JABYX JApYrMX pabOyYuMX TOYEK,
COOTBETCTBYIOIIUX HANPSKEHUAM Ha KoJuiekTope npumepHo (0.7 - 0,8)
u (0,2 - 0,3) oT muTaroEero HaNpPsKEHUS.
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Pucynok 2 - Cxema ¢ 0OLIUM 3MUTTEPOM



N3mepenue BX0AHOro conporusiaeHus kackaaa OK Ha
nepeMeHHOM TOKe

Cxema 1711 TPOBEJCHUSI UCCICAOBAHUM TMpHBEICHA Ha puc. 3.
Pexxum paboThl Kackaja Mo MOCTOSHHOMY TOKY 3aJ1a€TCsl HCTOUHUKOM
OJC El B uenu 0a3pl U SMUTTEPHBIM pe3uctopoMm. HamnpsiokeHue ot
reHepaTopa Ha BXOJ Kackaja (B 0a30BYyIO II€lb) IMOJAETCs 4Yepes
pa3AeUTEeNbHBIA KOHAECHCATOP, YTOOBI HE HapyllaTh pabOTy KacKaja Ha
nocTosstHHOM Toke. [locienoBarenbHO € KOHJEHCATOPOM BKIIFOUEH
MEPEMEHHBIN  PE3UCTOP, KOTOPBHIM BBOAUTCSA [JIA JIEMOHCTpallUU
aJbTEPHATUBHOIO CI0CO0a OLIEHKH BXOJHOTO COMPOTHUBIICHUS KacKaja.
N3meputenbHbie MPUOOPHI PETUCTPUPYIOT JACUCTBYIOIIEE 3HAUYCHUE
HaIpsHKEHUST HEMOCPEICTBEHHO Ha BBIXOJIE T'€HepaTropa M Ha BXOJIE
Kackaja, a TakKe JEUCTBYIOIEE 3HAYEHHUE BXOJHOTO IEPEMEHHOTO
TOKA.

Ilopsiook npoeedenus usmepenul.

1. 3agaTe Ha BBIXOJE TEHEpATOpa BEIWYMHY CHUHYCOUJAIBLHOIO
CUTHajla, COOTBETCTBYIONIIEIO 'MaJiOMy CHUTHAIY' Ha  BBIXOJE
(amuTTEpHAs 1enb). st HaOII0IeHHs UCTIOIB30BaTh MOJKIFOYEHHBIN K
BBIXO/IY OCLIJLTIOTpad.

2. 3adukcupoBaTh MOKa3aHUS BXOJHBIX MU3MEPUTEIbHBIX HNPUOOPOB U
paccuuTaTh 3HAUEHUE BXOJHOT'O CONMPOTUBIICHUS KacKaja.

3. IloBroputh TYHKTBl 1-2 s ABYX Jpyrux pabodyux TOYEK,
COOTBETCTBYIOIIUX TOKaM B KOJJIEKTOPHOHM IEMHU, KOTOPbIE MPUMEPHO
BJIBO€ OOJIbIIE W BJABOE MEHBIIEC HW3HAYAJIBHOTO TOKA B LIENH
KOJUIEKTOpA. DTO OCYIIECTBJISETCA MU3MEHEHHEM BEIMYUHBI PE3UCTOpPA
R3 B nenu smutrepa.
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Pucynok 3 - Cxema ¢ 001IMM KOJIJIEKTOPOM

Yka3zaHus 4 peKOMeHAaumn

[Ipu BbIOOpE €MKOCTHU Pa3AENUTEIbHBIX KOHJACHCATOPOB CIEAYET
YUUTBIBaTh PabOUYyl0 4YaCTOTy CHUTHala, BBIXOJHOE COMPOTUBIICHHE
reHepaTopa U BXOJHOE COMNPOTHBIICHHE HCCIEIYEMOTO KacKaja.
EMKocTHOE compoTuBJeHHME Ha paboyell YacToTe JIOJKHO OBITh
NPEHEOPEKUMO MAJIO TIO CPABHEHUIO C YKAa3aHHBIMU COMTPOTUBJICHUSMU;
MO>XHO OTpPaHUYUTHCS 3HAYEHUEM EMKOCTHOIO COMNPOTHUBIICHUS Ha
ypoBHe 710 10 Ohm.

Pabouyto yacToTy cieayeT yCTaHOBUThH paBHOM 1-5 kHz.

IIpu uccnenoBanuu kackaga ¢ Ob cieayeTr ydecTb, 4TO pEe3UCTOP
B OMUTTEpPHOM  I[€NM  CHWXKAET  BXOJHOE  COMNPOTHUBJICHUE,
o0ecreunBaeMoe COOCTBEHHO  TPAH3UCTOPOM, TOCKOJIBKY  OHH
BKJIFOUEHBI HapaJIJIEIbHO.

Cnenyer oOpaTUTh BHHUMaHUE HA TO, YTO 4YaCTh U3MEPUTEIbHBIX
npuOOpOB MpeaHa3HAYeHa [JIsl YCTAHOBKM paboyel TOYKHU, MOITOMY
OHM U3MEPSIOT MOCTOSHHbIC HAMPSHKEHUE U TOK. OcTaibHbIE TPUOOPHI
JOJIKHBI OBITh HACTPOEHbI HAa HM3MEpPEHUE JICUCTBYIOIIUX 3HAYCHUUN
NEPEMEHHOTO TOKA.
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[Ipu yctaHoBke paboyell TOUKM CHUTHAJ Ha BXOJE JIOJDKEH
OTCYTCTBOBaTb, YTOOBI MCKIIOUUTh €ro BIMSHHUE Ha IOKAa3aHUS
pUOOPOB, UBMEPSIOLINX TOCTOSIHHBIE HAIPSIKEHUE U TOK.

KonTpoJibHbIE BONIPOCHI

- OINHWILIHUTE METOJUKY HU3MEPEHUS BXOJHOIO CONPOTUBIICHUS TIPU
OTCYTCTBUHU CPEIId U3MEPUTENIbHBIX HNPUOOPOB H3MEPUTENST BXOIHOIO
TOKA.

- CPaBHUTE BXOJIHbIE COITPOTHUBJICHUS BCEX UCCIEAOBAHHBIX KACKaOB.

- KaKk 3aBHCHT BXOJHOE cONpoTHBJIeHHE Kackaga OO or ToKa
KOJUJIEKTOpa?

- 3aBUCHUT JIM BXOJIHO€ COIPOTHBIIEHHE Kackaga OD oT mapameTrpoB
TpaH3ucropa?
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2 HccaenoBanue BHIXOHOTO CONPOTHBJIEHHSI TPAH3UCTOPHBIX
KackaaoB B cxeme ¢ Ob, 09, OK

BBenenue

BpixogHOE  CONPOTHUBIEHWE TPAH3UCTOPHBIX  KAaCKaJOB  Ha
NEPEMEHHOM  TOKE€  MOXHO  M3MEpPUTh, IMOJaBasi Ha  BXOJ
CHUHYCOWJIAJIbHBIN CUTHAJ U U3MEPSIS HANPSXKEHUE HA BBIXOJIE KacKala u
BBIXOJHOM TOK NPU Bapuauuu Harpy3ku. OTHOLIEHHE BBIXOAHOTO
HaIpsHKEHUS Ha XOJIOCTOM XOJY K BBIXOJHOMY TOKY IPHU  KOPOTKOM
3aMbIKAHUM  BBIXOJHOM  LEMH  JacT  3HAYEHUE  BBIXOJHOIO
CONPOTHUBIICHUS. ECIM peXrM KOPOTKOrO 3aMBIKAaHUSI HE JIOITYCKAETCA
CXEMOM, CIIEIyeT NPOBECTH W3MEPEHHUs, W3MEHSS CONPOTHUBIIEHUE
Harpy3ku. B 3TOM ciydae momy4aercs CHCTeMa ypaBHEHUH, KOTOpas
NO3BOJSIET  PACCUMTATh  BEJIMYUHY  BBIXOJHOTO  COINPOTHBIIECHUA.
Hanbonee mpocToii BapuaHT NpPEeAyCMATPUBAET H3MEpPEHUE Ha
XOJIOCTOM XOJY BBIXOJHOW LENH M IPU OJHOM HEHYJECBOM 3HAYEHUH
Harpy304HOrO COIPOTUBIICHUSL.

N3mepeHue BHIXOAHOIO CONPOTUBJIEHUA Kackagxa Ob Ha
NepeMeHHOM TOKe.

Cxema Uil NIpOBENEHMs HCCIECIOBAaHUM IIpUBEAEHA Ha puc.4.
Pexxum paboThl Kackaga Mo MOCTOSTHHOMY TOKY 3aJaeTCsi UICTOUHUKOM
OJC B uenu 0a3pl, MUTTEPHBIM PE3UCTOPOM U KOJUIEKTOPHBIM
pesucropoM. HanpspkeHne oOT reHepatopa Ha BXOJA Kackajga (B
OMUTTEPHYIO LEIb) MOAAETCA Yepe3 pa3Ae/IMTENbHBIM KOHJEHCATOP,
yTOOBl HE HapyllaTh pabdoTy Kackaja Ha IOCTOSHHOM TOKE.
[locnenoBatenlbHO € KOHJAEHCATOPOM  BKJIKOYEH  PE3HUCTOP.
N3meputenbHbie MPUOOPHI PETUCTPUPYIOT JACUCTBYIOLIEE 3HAUYECHUE
HaIpsHKEHUS HEMOCPEACTBEHHO HA BBIXOJE T€HEPATOPa U AEHCTBYIOLIEE
3HAYEHHUE BBIXOJHOIO IIEPEMEHHOIO TOKA. FEIe OAuH BOJBTMETP
U3MEPSET MMOCTOSTHHOE HANPSHKEHNE HA KOJUIEKTOPE.
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Ilopsiook npoeedenus usmepenul.

1. 3amath Ha BBIXOJIE TEHEpaTOpa BEIMYUHY CHHYCOWJAIBLHOIO
CUTHAJIa, COOTBETCTBYIOIIETO ''MaJIOMy CHTHaIYy' Ha BBIXOJIE
(komutekTopHast — 1enb).  Jlns  HaOmoAeHUS — MCIOJIb30BaTh
MOJKJIIOYEHHBIN K BBIXOAY OCUMIIIOrpad ¥ BOJIBTMETP MEPEMEHHOTO
TOKA.

2. C moMouIpr0 MEPEKIoYaTelsi OTKIIOUUTh Harpy3ky R3 u m3meputsb
BBIXO/THOE HAIPSKEHUE U TOK B PEKHUME XOJIOCTOIO XO/1a.

3. C nomomibro nepexsroyaTess NOAKII0UYATh Harpy3Kky R3 u nuzmeputs
BBIXOJIHOE HAIPSKEHUE HA HArPy3Ke U TOK.

4. YcranoButh  BenuuuHy — pe3ucropa R3,  coorBercTByromien

KOPOTKOMY 3aMBIKaHUIO U HM3MEPUTh BBIXOJHOE HAINpPSIKEHUE Ha

Harpy3Ke U TOK.

PaccunrtaTh 3Hau€HUE BHIXOJHOTO CONMPOTUBIICHUS KacKaja.

6. IloBToputh MyHKTHI 1-5 M1 Apyrux HOMHUHAJIOB PE3UCTOPA B LIETIH
koJuiektopa (2kOhm, 10KOm, 50kOm, 200kOm)
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Tabmuua 1 - Pe3ynabTaTel uccneaoBanus npu Bapuanuu R2 (2kOhm,
10KOm, 50kOm, 200kOm)

Ruarp UBX UBBIX IBBIX RBbIX

XO0JIOCTOU X0

1 kOhm

Koportkoe
3aMbIKaHUE

N3mepeHue BHIXOIHOIO CONPOTHBIIEHUA Kackaaa OJ Ha
nepeMeHHOM TOKe.

Cxema 1711 TPOBEICHUSI UCCICNOBAaHWM TPUBEICHA Ha puUC. .
Pexxum paboThl Kackaga IO MOCTOSHHOMY TOKY 3aJ1aeTCs JEIUTEIIEM
HampsDKeHUs B 0a30BOM IIEMH, MOJKIIOYEHHBIM K HCTOuHUKY OJIC,
AMUTTEPHBIM PE3UCTOPOM U KOJUICKTOPHBIM pe3rucTopoM. HampsiokeHue
OT TeHepaTopa Ha BXOJ Kackajaa (B AMUTTEPHYIO II€Ib) MOIaeTCs uyepes
pa3AeUTeNbHBIA KOHAECHCATOP, YTOOBI HE HapylIaTh pabOTy Kackaja Ha
MOCTOSTHHOM ~ TOKe.  V3MepuTenbHbIE  TPUOOPHI  PETHUCTPHUPYIOT
JCHCTBYIONIEE 3HAUCHHE HAIPSOKCHUS HEMOCPEICTBEHHO HAa BBIXOJC
reHepaTopa 1 JeHCTBYIOIIEE 3HAUCHHE BBIXOJHOTO MEPEMEHHOI0 TOKa.
Eme oamH BOIBTMETp W3MEpsSET TOCTOSHHOE HaIpsDKEHHUE Ha
KOJIJIEKTOPE.

Ilopsiook npoeedenus usmepenuil.

1. 3amaTh Ha BBIXOAE TeHEpaTopa BEIUYMHY CUHYCOUJAIBHOIO

CUTHAJIa, COOTBETCTBYIOLIETO '"'MaJIOMY CHUTHaJly' Ha BBIXOJE

(KOJUIEKTOpHAasI 1ICTIb). s HaOJII0ICHUS HCIOJIb30BaTh

MNOJKJIIOYEHHBIA K BBIXOAY OCHHILIOTPAad U BOJBTMETP MEPEMEHHOIO

TOKA.

2. C moMouIpr0 MEepPEeKIoYaTelsi OTKIIOUUTh Harpy3ky R3 u m3meputsb
BBIXO/IHOE HAIPSKEHUE U TOK B PEKHUME XOJIOCTOIO XO/1a.

3. C nomomibro nepexsroyaTess NOAKII0UYATh Harpy3ky R3 u uzmeputs
BBIXOJIHOE HaIPSKEHUE HA HArpy3Ke U TOK.
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4. YcranoButh  BenuuuHy — pe3ucropa R3,  coorBercTByromien
KOPOTKOMY 3aMBIKAHUIO W HM3MEPUTHh BBIXOJHOE HANPSIKECHUE Ha
Harpy3Ke U TOK.

5. Paccuurarh 3HaY€HNHE BBIXOAHOIO COIPOTUBJIEHUS KacKaaa.

6. [IOBTOpUTH MyHKTHI 1-5 I ApyruxX HOMHHAJIOB PE3UCTOpA B LIENHU
kojuiektopa (2kOhm, 10KOm, 50kOm, 200kOm)
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Pucynok 5 - Cxema ¢ 0OLIUM SMUTTEPOM.

Tabmuua 2 - Pe3ynabTaTel ucciaeaoBanus npu Bapuanuu R2 (2kOhm,
10KOm, 50kOm, 200kOm)

Ruarp UBx UBBIX IBbIX RBbIX

XO0JIOCTOU X0

1 kOhm

Koportkoe
3aMbIKaHUE
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N3mepeHue BBIXOAHOIO conpoTuBieHus kackaaa OK na
nepeMeHHOM TOKe.

Cxema 1711 TPOBEJCHUSI WCCICNOBAHWUM MpHUBEICHA Ha puc. 6.
Pexxum paboThl Kackaga Mo MOCTOSIHHOMY TOKY 3aJaeTCsi HCTOUHUKOM
OJC B menu 0a3pl WU 3MUTTEPHBIM pe3ucTopoM. HampsixeHnue ot
reHepaTopa Ha BXOJ Kackada (B SMUTTEPHYIO 1I€Mb) MOJAETCA Yepe3
pa3ienuTeIbHbIA KOHJIEHCATOP, YTOOBI HE HapyIIaTh paboTy Kackaja Ha
NOCTOSIHHOM ~ TOKe.  M3mepuTenbHble  MPUOOPBI  PETUCTPUPYIOT
JEHCTBYIOIIEE 3HAUCHUE HAIPSIKEHUS HEMOCPECTBEHHO Ha BBIXOE
reHepaTopa U JECUCTBYIOIIEE 3HAUYCHHUE BBIXOJHOTO NMEPEMEHHOIO TOKA.
Eme oIMH BOJBTMETP MOXHO TMOJAKIIOYUTH ISl  U3MEPEHUS
MOCTOSIHHOTO HaIPS>KEHUSI HAa SMUTTEPE.

Ilopsiook npoeedenus usmepenul.

1. 3amath Ha BBIXOJIE TEHEpaTOpa BEIMYMHY CHUHYCOUJAIBLHOIO
CUTHAJIa, COOTBETCTBYIOIIETO ''MaJIOMy CHTHaIYy' Ha BBIXOJIE
(aMuTTEpHAS 1ICTIb ). Jlos HaOJII0ICHUS HCIOJIb30BaTh
MOJKJIIOYEHHBIN K BBIXOAY OCUMIIIOrpad ¥ BOJIBTMETP MEPEMEHHOTO
TOKA.

2. C moMouIpl0 MEPEKIoYaTeNsl OTKIIFOUUTh Harpy3ky R3 u nzmepursb
BBIXO/IHOE HAIPSKEHUE U TOK B PEKUME XOJIOCTOIO XO0/1a.

3. C nomomibro nepexsroyaTess NOAKII0UYATh Harpy3Kky R3 u nuzmeputs
BBIXOJIHOE HaIPSKEHUE HA HArPy3Ke U TOK.

4. YcranoButh  BenuuuHy — pe3ucropa R3,  coorBercTByromien

«kopoTkoMy 3ambikaHuio» (R3=10 OHm) u u3MepuTh BBIXOJHOE

HaIpSKEHUE Ha Harpy3Ke U TOK.

PaccunrtaTh 3Hau€HUE BHIXOJHOTO CONMPOTUBIICHUS KacKaja.

6. [loBToputh MyHKTHI 1-5 mJI1 Ipyrux HOMHUHAJIOB PE3UCTOPA B ILICTIH
koJuiektopa (2kOhm, 10KOm, 50kOm, 200kOm)

9
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PucyHok 6 - Cxema ¢ 00IIMM KOJIJIEKTOPOM.

Tabmuna 3 - PesynbTaThl uccienoBanus npu Bapuauu R2 (2000hm,
1KOm, 5kOm, 10kOm)

Ruarp UBX UBBIX IBBIX RBbIX

XO0JIOCTOU X0

100 Ohm

Koportkoe
3aMbIKaHUE

Yka3zaHus 4 peKOMeHAaumn

[Ipu BbIOOpE €MKOCTHU Pa3AENUTEIbHBIX KOHJACHCATOPOB CIEAYET
YUUTBIBaTh PabOUYyl0 YacTOTy CHUTHala, BBIXOJHOE COMPOTHUBJICHUE
reHepaTopa W BXOJIHOE COMNPOTHBIICHHE HCCIEIYEMOTO KacKaja.
EMKocTHOE compoTuBJEHHME Ha paboyel YacToTe JIOJKHO OBITh
IPEHEOPEKUMO MAJIO TIO CPABHEHUIO C YKAa3aHHBIMU CONPOTUBJICHUAMU;
MO>XHO OTpPaHMYUTHCS 3HAYEHUEM EMKOCTHOIO COMNPOTHUBJICHUS Ha
ypoBHe 710 10 Ohm.

Pabouyto yacToTy cieayeT ycTaHOBUThH paBHOM 1-5 kHz.
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IIpn uccnenoBanuu kackaaoB ¢ Ob u O3 crenyer ydecTb, 4TO
PE3UCTOP B KOJJIEKTOPHOM IIENMU CHUYKAET BBIXOJHOE CONMPOTHUBJICHUE,
o0ecrieunBaeMoe COOCTBEHHO  TPAH3UCTOPOM, TOCKOJIBKY  OHH
BKJIFOUEHBI HapaJIIEIbHO.

Cnenyer oOpaTUTh BHHUMaHUE HA TO, YTO 4YaCTh U3MEPUTEIbHBIX
npuOOpOB MpeaHa3HAYeHa [JIsl YCTAHOBKM paboyel TOYKHU, MOITOMY
OHM U3MEPSIOT MOCTOSHHbIC HANPSHKEHUE U TOK. OcTanbHbIE TPUOOPHI
JOJIKHBI OBITh HACTPOEHbI HAa M3MEpPEHUE JICUCTBYIOIIUX 3HAYCHUUN
NEPEMEHHOTO TOKA.

[Ipu yctaHoBke paboyell TOYKM CHUTHAJ Ha BXOJE JIOJDKEH
OTCYTCTBOBaTb, YTOOBI MCKIIOUYUTh €ro BJIUSHHUE Ha IOKAa3aHUS
pUOOPOB, UBMEPSIOLINX TOCTOSIHHBIE HAIPSIKEHUE U TOK.

KonTpoJibHBIE BONIPOCHI:

- OINMUIIUTE METOJWKY H3MEPEHHUSI BBIXOAHOTO COIPOTHUBIICHUS TPHU
OTCYTCTBHUM CPEIU U3MEPUTEIIbHBIX MPUOOPOB U3MEPHUTENS BBIXOIHOIO
TOKa.

- CPABHUTE BBIXOJIHBIC CONPOTUBJICHUS BCEX UCCICTOBAHHBIX KAaCKa 0B,
- KakK 3aBUCHUT BBIXOJHOE comnpoTuBicHHe Kackama OK or Toka
KOJUJIEKTOpa?
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3 HccienoBanue pesuCTUBHOIO YCHJIUTESI HA OMIIOJISIPHOM
TPaH3UCTOpE

Heab padoTsI

[IpocToit yCUIUTENbHBIN KacKal MOKET ObITh MOCTPOEH Ha OJTHOM
OUTIOJISIPHOM TPAH3UCTOPE. Y CUIIUTEIb HA3bIBACTCS PE3UCTUBHBIM, €CITH
B LI KOJIJIEKTOpA JJi1 GOPpMUPOBAHUS BBIXOIHOTO CUTHAJIA
YCTAHOBJIEH PE3UCTOP. TUIIMYHAS CXEeMa NMPUBEJCHA HA PUCYHKE HUXKE.

Pucynok 7 - IIpumep nocTpoeHus: pe3UCTUBHOIO YCUIIATEIIS.

Takue kackaapl 00JaaI0T IPUEMIIEMBIMU XapaKTEPUCTUKAMU TTPU
YCUJIECHUHU CHUTHajla M paHee HCMHOJIb30BAINCh B IMPAKTUYECKUX
pazpabotkax. OJHAKO TpPU TOMNBITKE JOOUTHCSA OONBIIUX aAMIUIATY/]
CHUTHaJla Ha BBIXOJIC BO3HUKAIOT OIpEICICHHbICE OTPaHUYCHUS,
HEKOTOPBIE U3 KOTOPBIX UCCIEAYIOTCS B JAHHOW padoTe.

B nmaboparopHoii paboTe mpoBOIATCS:
- UCCJIeOBAaHNE BIUSHUS pabodeil TOYKM TPaH3WCTOpa Ha MapaMeTphl
YCUITUTEISI
- ICCJICIOBAaHKE MPUYNH UCKAKEHUSI CUTHAJIA Ha BBIXOJIEC YCHUITUTENS
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IToaroroBka k padore

M3yunTh mpuHUUINBI pabOThl TpaH3UCTOpa, oOpalias BHUMAHHE
Ha CJIEAYIOIINE PA3IEIbl:
- cnocoObl BKIItoUeHus Tpanszucropa (09, Ob, OK);
- paboyas ToYKa TpaH3UCTOpA MPU BKIKOYEHUM 110 cxeme ¢ O3;
- IPEJIEIbHBIE PEKUMBI PA0OTHI TPAH3UCTOPA.

Bonpocs! 1uis camonpoBepku

- Uto Takoe paboyas TOUKa TpaH3ucTOpa?

- Kak 3amate pabouyro TOUKy TpaHuctopa’?

- Kak ocyiiecTBUTh peryaupoBKy NeEpEMEHHOro pesucrtopa B EWB?

- JlomycTUMO 1M YCTaHaBIMBAaTh PabOUyl0 TOUYKY IO MOKa3aHUSAM
U3MEPUTEIIbHBIX TPUOOPOB MPU HAJTMYMU CUTHAJIA Ha BXOJ€e?

IHopsinoxk npoBeaeHus padoor:

1. CoOpath cxeMy B COOTBETCTBUM C PUCYHKOM HHXKE.

2. YcTaHOBUTH pabOuyl0 TOYKY TpaH3UCTOPa B COOTBETCTBUU C
METOANYECKUMH YKa3aHUSIMU.

3. VYBenuuuBaTh aMmIUIMTYJly BXOAHOrO CHUrHajna, HaOmonas ¢dopmy
CUTHAJIa HA BBIXO/IE.

4. 3aduxcupoBaTh aMIUIUTYAbl CUTHAJIOB HA BXOJE€ W BBIXOJIE TpHU
HAOJIIOICHUN HAYAIbHOU CIMAOUN UCKAHCEHUA BBIXOITHOTO CUTHAIIA.

5. VBenuuyuTh CUTHAJ, YTOOBl HCKAKEHUS MNPOSBUINCH OTYETIMBO.
3apucoBaTh (HOPMY UCKaKEHHOT'O CUTHAJIA.

6. BBIMOMHUTH NTYHKTHI 2-5 I KaXJI0dW W3 pabodynx TOYEK B
COOTBETCTBUH C METOAUYECKUMHU YKA3AHUSAMM.

7. YBEIMYNUTH 3HAYCHUE KOJUIEKTOPHOTO PE3UCTOPA BJIBOE U TOBTOPUTH
MYHKTHI 2-5 718 cpeiHel pabodeit TOUKH.

8. VYMEHBIIUTH 3HAYECHHE KOJUIEKTOPHOIO PE3UCTOpa BIBOE U
NOBTOPUTH MYHKTHI 2-5 AJid cpeiHer paboueil TOUKH.
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Pucynok 8 - Cxema aJist UCCIE€AOBAHUS YCUIUTENST Ha OUMIOJISIPHOM
TPaH3UCTOPE

Copepxkanue oTyera:

- LIEJIb ITPOBEACHUS UCCIIENOBAHUMN

- OTBETHI HA BOIPOCHI JJI1 CAMOIIPOBEPKU

- UccyeayeMas cxema

- TabsUIBI 0 opme 1 171 KaXK10ro sTana mpoBeISHHBIX
HWCCIIEIOBAaHUMN.

- BBIBOJIBI

- XapaKTepHbIe JuarpaMmbl (POPMbI CUTHAJIOB ISl TPOBEICHHBIX
HWCCIIEI0OBAaHUN

- IOATOTOBJIEHHBIE OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

Yka3zaHus 4 peKOMeHAaumn
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YacToTy CHHYCOMAQJIBHOIO CUTHajla YCTaHOBUTH paBHOM 1kHz,
ammuutyny curHaia — (10...30)mV. DToT aAumamna3zoH aMmIuIMTy.
OPUBEJIECH OPUEHTUPOBOYHO, IOCKOJbKY BXOJHOW CHUTHAl CIEIYET
yCTaHABJIMBAaTh MHJIWBHUAYAJIbHO, JOOMBAsICh HAOIOIECHUS] TOW CTENEHU
UCKa)XXEHUH, KOTOPbIE TPEAYCMOTPEHBI TOPSAKOM IIPOBEACHUS PadoT.

PazpgenurenbHbll  KOHACHCATOP BXOJHOM LENU YCTAHOBUTH
paBHbIM 10uUF.

PaGoune Touku yCTaHOBUTH CEAyIONME (3HAUCHUS YKA3aHbI
OPUEHTUPOBOYHO):
- Uk=3V
- Uk=6V
- Uk=10V

Paboune TOYKM yCTaHABJIMBAKOTCS PETryJUPOBKONH MNEPEMEHHOTO
pe3ucropa. PerynupoBka B CTOpPOHY VYBEJIMYECHUS W YMEHbUICHUS
ocymectBisiercss kiaBumamMu R u SHIFT-R, rae R — 3amannbiii no
YMOJIYAHUIO CUMBOJI PETYIIUPOBKHU.

PaGouasi Touka ycTaHaBIUBACTCS MPU OMICYMICHI@UU BXOIHOTO
curHaia (amminTyaa pasta 0).

Tabnuia 4 - ®opma TabIULIBI PETUCTPALIMK PE3YJIbTATOB SKCIIEPUMEHTA

Ne |Uk, |Ik, BxonHoi Makc. HeMCKaKEHHBIN BBIX.
\Y mA cursaia, mV cursan, vV
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KonTposibHbIE BOIIPOCHI

- Kak 3aBHCUT aMmIUIMTy/la HEHCKa)XEHHOI'O0 CHUrHajla Ha BBIXOJIE
YCHJIUTENS OT pabo4eil TOUKH TpaH3ucTopa?

- Kak 3aBHCUT aMmIUIMTy/la HEHCKa)XEHHOI'O0 CHUrHajla Ha BBIXOJIE
YCWINTENIA OT BEIMYMHBI pPE3UCTOpa B  KOJUIGKTOPHOW  ILIENHU
TpaH3ucropa?

- Ha d4ro Bauser BeIMYMHA pPE3UCTOpPAa B KOJUIEKTOPHOM LIEMH
TpaH3ucropa?

- JInst yero nmpegHa3HaueH KOHAEHCATOP BO BXOAHOM IENU YCUIIUTENA?
- Kak wu3MmeHuTcs cxema 0OpU UCHOJb30BAHUU  TPAH3UCTOPA
IPOTUBOMOJIOKHON CTPYKTYPHI?
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4 UccaenoBanue 1udpdepeHuInAILHOr0 KAaCKaaa Ha OMMOJIAPHBIX
TPAH3UCTOPAX.

Heab pabdoTsI

HuddepennmanbHbiii Kackajg MNPEACTaBIsAET COOOW AIEKTPOHHOE
YCTPOICTBO, UMEIOLIEE 1B BXOJA U YCHUJIMBAIOLIEE PA3HOCTh CUTHAJIOB,
MNOCTYIMAIOUIMX HA 3TH BXOJIBI.

Huddepenimanbuble Kackajbl SBISIOTCS COCTAaBHOM YacThIO
COBPEMEHHBIX  HHTETPAJbHBIX  OMNEPAIMOHHBIX  YCHIIATENEH WU
UCIIOJIB3YIOTCSI B HEKOTOPBIX JUCKPETHBIX CXEMaX.

[IpocToil auddepeHimanbHbI Kacka MOXET ObITh MOCTPOEH HA
IBYX OUMOJIAPHBIX TpaH3ucTopax. CXeMaTHU4eCKH YCTPOMCTBO TaKOro
KacKaJia MpeJCTaBICHO HA HUKECIETYIOIIEM PUCYHKE.

T

.

Pucynok 9 - JludbdepeHnnanbHbIi Kackal Ha OUMOJISIPHBIX
TpPaH3UCTOpax.

B nanunoit nabopaTopHoii padoTe NpecieyroTCs CIEIyIOIINE
(128
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- u3ydeHue ocoOeHHOoCTel (QyHKIMOHUpOBaHUS AUPhepeHIInaIbHOIO
Kackaja

- HCCIIEIOBAHME MPUYMH HCKAXKEHUA CHUTHAJlA HA  BBIXOJE
mudepeHImaIbHOro Kackaaa

IToaroroBka k padore

N3yunTh NpUHLIUIBI pA0OTHI TPAH3UCTOPA, 0Opalas BHUMaHUE
Ha CJIEAYIOIINE PA3EIb:
- cnocoObl BKItoUeHus Tpanszucropa (09, Ob, OK);
- pabouas ToYka TpaH3UCTOpa NPH BKIKOYEHUH 110 cxeme ¢ O3,
N3yunth TeOputo GyHKIMOHUPOBaHUS AU (DHEPEHIIMATBHOTO
Kackaja, oOpalas BHUMaHUE HA CIEAYIOIIUE Pa3/IEbl:
- NpUHIUN GYHKIIMOHUPOBAHUS AU (DHEpEeHIIMATBHOTO KacKaa;
- pacrpeaeneHne ToKa SMUTTEPHBIX 1IeTeH;
- pacyeT HapsSKEHUU Ha AIIEKTPOAax TPAH3UCTOPA B
nuddepeHmaIbHOM KacKae;
- 3aM€HAa UCTOYHHUKA TOKA B SMUTTEPHBIX LIETSAX PEIUCTOPOM.

Bonpocs! 1iis camonpoBepku

- Uto Takoe paboyast Touka TpaH3ucrtopa?

- Uto Ttakoe nuddepeHunaibHblid Kackaa?

- Kak 3agaTh pabouyro TOUKY TpaH3UCTOPOB B AU PepeHIinaibHOM
Kackane?

- [ToueMy aJig uccnenyeMoi cxemMbl HEOOXOIUMBI JIBa UCTOUHHUKA
nATaHus?

IHopsinoxk npoBeaeHus padoor:

1. CoOpath cxeMy B COOTBETCTBUM C PUCYHKOM HUXKE.

2. VYBenuuuBaTh aMIUIMTYAY BXOJHOIO CHUrHajia, HaOmoaas (opmy
CUTHAJIa Ha BBIXOJaX.

3. 3adukcupoBaTh aMIUIUTYJbl CUTHAJOB Ha BXOJ€ M BBIXOAaX IpHU
HAO0JII0ICHUH HaYyaJIbHOM CTA MU UCKAKEHUS BHIXOJTHOTO CUTHAIA.
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4. VYBenuuuTh CUTHAJN, YTOObI HCKAXEHUS MPOSIBUIUCH OTYETIUBO.
3apucoBath (HOpMY UCKAKEHHOTI'O CUTHAJIA.

5. YBenmnunTh HOMHHAN KOJUIEKTOPHBIX PE3UCTOPOB BABOE U TOBTOPUTH
NYHKTHI 2-4 118l CpeiHer pabodeil TOUKH.

6. YMEHBIIMTh HOMHHAJN KOJUIEKTOPHBIX PE3UCTOPOB BIBOE U
NOBTOPUTH MYHKTHI 2-4 1J1d cpeHer paboueil TOUKH.

— = f;':_]
m‘ Ground (%
| | Time base Trigger
F =] Bige M x| &
— T s | s
Duyoyele [T % T o -
i T EIEE et b bt oo | B A T A B Bt |
i ~Channel A Charnel B
Offset = i
2 : [5 wiDiw B ([ 5 wow E
= Common + ‘r\_/\ ¥ position | 200 =] | f poston [200 [
() = 0y ER 0| oo " ERojoc| @&

Pucynok 10 - Cxema s uccinenoBanus AudpepeHnaibHOro Kackaaa
Ha OUTIOJISIPHBIX TPAH3UCTOPaX

Copepxkanue oTyera:

- IEJIb MPOBEJCHUS UCCIIETOBAHUIM

- OTBETHI Ha BOIPOCHI JIJII CAMOIIPOBEPKHU

- UCclielyeMas cxemMa

- Tabmuubl 1o ¢dopMe, MNPUBEICHHOM HIKE, I KaXJOro JTara
IIPOBEJICHHBIX UCCIICOBAHUM.

- BBIBOJIBI
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- XapaxkTepHble auarpaMmbl (OpPMbI CHUTHAJIOB JUIsl IPOBEICHHBIX
HWCCIIEI0OBAaHUN
- IOATOTOBJIEHHBIE OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

Yka3zaHus 4 peKOMeHAauumn

YacToTy CHMHYCOMIAIBHOIO CHTHAJIA YCTAaHOBUTH paBHOM 1Hz,
amrutyny curaana — (10...200)mV.

OOpaTuTh BHMMAaHHE Ha COOTHOIIEHHE (a3 MEXIY BXOJIHBIM

CHUTHAJIOM B 00OMMU BbIXOJHBIMHU CUTHAJIaMH.

Tabnuna 5 - hopMma 1151 perucTpalunu pe3ysibTaToB SKCIIEPUMEHTA

Ne | BxogHou Makc. HEUCKaKEHHBIN BBIX.
cursaia, mV cursan, vV

KonTposibHbIE BONIPOCHI

1. Yto Takoe nuddepeHunanbHblii Kackaa?

2. Kak 3aaTh pabouyto TOUKY TPAH3UCTOPOB B JuPepeHInaIbHOM
Kackane?

3. Kak 3aBuCHT aMIIIMTy1a HEUCKAKEHHOTO CUTHAJIA HAa BBIXOJIE
YCUJIUTENS OT BEJIMYMHBI PE3UCTOPOB B KOJUIEKTOPHOU LIETTH
TpaH3ucropa?

4. Ha 4t0 BIUSET BEIMYUHA PE3UCTOPOB B KOJUIEKTOPHBIX LEMAX
TPaH3UCTOPOB?

5. Ha yTo BiMsieT BeIMYrHA PE3UCTOPA B OMUTTEPHOU LIENH
mudepeHImanpHOro Kackaua?

6. Kak u3ameHurcs cxema npy UCTOJIb30BAHUU TPAH3UCTOPOB
IPOTUBOMOJIOKHON CTPYKTYPHI?
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5 HccaenoBanue ABYyXTAKTHOI'O BBIXOAHOI'0 KACKa/1a HA
OMIOJISIPHBIX TPAH3UCTOPAX.

esu padoThI:

- U3y4YeHUE OCOOEHHOCTEH  (PYHKIMOHUPOBAHUS  JBYXTAKTHOIO
BBIXOJIHOT'O Kackaaa

- WCCJIEIOBAHUE NPUYMH HCKAKECHUS CUTHAJIa HA BBIXOJAE BBIXOJHOIO
KacKaja

IToaroroBka k padore

M3yunTh mpuHUUNBI pabOThl TpaH3UCTOpa, oOpamias BHUMAHHE
Ha CJIEAYIOIIHNE PA3EIbI:
- croco0ObI BKIItoUeHus Tpansucropa (OK);
- pabouas To4YKa TpaH3UCTOpa NPH BKIKOYEHUH 110 cxeme ¢ 0.

Bonpocs! 1uis camonpoBepku

- Uto Takoe pabouas Touka TpaH3UCTOpa?

- JIuist yero npegHa3HavYeH BBIXOJHOW KacKaa?

- YT0 TaKko€ TOK MOKOS BBEIXOJHOTO Kackazna?

- Kak 3agaTh pabouyyro TOUKY TPAH3UCTOPOB B BBIXOJHOM JIBYXTaKTHOM
Kackane?

- Ilouemy mis ucciaeayeMoil cXeMbl HEOOXOJIWMBI JBa HCTOYHMKA
MATaHUs?

IHopsinoxk npoBeaeHus padoor:

1. CoOpath cxeMy B COOTBETCTBHH C PUCYHKOM HHXKE.

2. YMeHbIIaTh aMIUIUTYAy BXOJHOIO CHUrHaja, HaOmomas Qopmy
CUTHAJIa Ha BBIXOJaX.

3. 3adukcupoBaTh aMIUIUTYJbl CUTHAJOB Ha BXOJ€ M BBIXOAaX IpHU
HAO0JII0ICHUH HaYyaJIbHOM CTA MU UCKAKEHUS BHIXOJTHOTO CUTHAIA.
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4. YMEHBUIUTh CUTHaN, YTOObl MCKa)KEHHS MPOSABUINCH OTYETIUBO.
3apucoBath (HOpMY UCKAKEHHOI'O CUTHAIA.

5. YMEHBIIUTh HOMHMHAJ COIPOTUBJICHUS HAarpy3ku B JAECATHb pa3 U
NOBTOPUTH MMYHKTHI 2-4 .
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Pucynok 11 - Cxema st uccineqoBaHus BEIXOAHOTO IBYXTAKTHOIO
KacKkaJia Ha OMIOJISIPHBIX TPAH3UCTOpax, padoTaroiero B kiacce B.

6. CoOpaTh cxeMy B COOTBETCTBUM C PUCYHKOM HHIKE.

7. VYMeHblIaTh aMIUIMTYAY BXOJHOIO CHUTHana, HaOmomas ¢dopmy
CUTHAJIa Ha BBIXOJaX.

8. 3adukcupoBaTh aMIUIMTYIbl CUTHAJIOB Ha BXOJE M BBIXOAAaX IpHU
HaAOJII0ICHUH HaYaJIbHOM CTAJ MU UCKAKEHUS BHIXOJTHOTO CUTHAJIA.

9. YMEHBIIUTh CUTHAJT, YTOObI MCKAXKEHUS MPOSIBUINCH OTYETIUBO.
3apucoBartb (popMy UCKaKEHHOT'O CUTHAJIA.

10. YMeHbIIUTh HOMHHAJI COMPOTHUBJICHUS HArpy3KH B JIECATH pa3 U
NOBTOPUTH MYHKTHI 6-9 .
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Pucynok 12 - Cxema j1st UCCIEN0BAaHUS BBIXOAHOIO IBYXTAKTHOIO
Kackaja Ha OUIIOJISIPHBIX TpaH3UCTOpaX, paboTaromiero B kjacce AB.

Copepxxanue oTyera:

- IEJIb MPOBEJCHUS UCCIIETOBAHUM

- OTBETHI Ha BOIPOCHI JIJII CAMOIIPOBEPKHU

- UCclielyeMas cxemMa

- Tabmuubl 1o ¢dopMe, NPUBEICHHOM HIDKE, I KaXJO0ro JTara
MPOBEJICHHBIX UCCIICAOBAHUM.

- BBIBOJIBI

- XapaxkTepHble auarpaMmbl (OpPMbI CHUTHAJIOB JIsl IPOBEICHHBIX
HUCCJIEIOBAHUN

- HOATOTOBJIEHHBIE OTBETHI HA KOHTPOJILHBIE BOIIPOCHI.
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Yka3zaHus 4 peKOMeHAaumn

YacToTy CMHYCOMAAIBbHOIO CUTHAJA yCTaHOBUTH paBHOU 100HzZ,
aMIUIATyly curHaia — 12V.. 200mV.

Tabnuia 6- @opma peructpanuu pe3yiabTaTOB IKCIEPUMEHTA
Ne | BxogHou Makec. Tox moxos, mA
curtaia, mV HEHUCKA)KCHHBIN
BBIX. CUTHAJI, V

KonTposibHbIE BONIPOCHI

1. UTo Takoe BBIXOAHOM JBYXTAKTHBIN KacKas?

2. Kak 3agaTh pabo4yro TOUKY (TOK IMOKOS KacKaja) TPaH3UCTOPOB B
BBIXOJIHOM JIBYXTaKTHOM Kackaje?

3. Kak 3aBUCHUT aMIUIMTY/]a HEUCKAXKEHHOI'O CUTHAJIA HA BBIXOJIE
YCWJIMTEJIA OT BEIMYMHBI CONPOTUBJICHUSI HATPY3KU?

4. KakoBbl 0COOEHHOCTH pabOThI Kackaaa B pexxume B?

5. KakoBbl 0cOO€HHOCTH pabOThI Kackajia B pexume AB?
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[punoxkenue - XapakKTepUCTUKU KPEMHUEBOI'O TPAH3UCTOPA

Xapakrepuctuku Tpanzuctopa KT312A
CrpykTypa - n-p-n.
MakcumaiabHO JOMyCTUMOE (MMITYJIbCHOE) HANPSY)KEHUE KOJIIIEKTOP-
0aza 20 V.
MakcumaiabHO JOMYyCTUMOE (MMITYJIbCHOE) HANPSY)KEHUE KOJIIIEKTOP-
smurrep 20 V
MakcuManbHO JOMYCTUMBIN MOCTOSHHBIN(MMITYJICHBIHN ) TOK
koJuiektopa 30(60) mA.
MakcuManbHO JOIyCTUMAs TOCTOSIHHASI pacceuBaeMasi MOIIHOCTh
KOJIIEKTOpa 0e3 TermnooTBoAa (¢ Termaoorroaom) 0.225 W,
Crarndeckuid KO3QPULIHMEHT nepeiadyn TOKa OUIOISPHOro TPAH3UCTOPa
B cxeme ¢ oOmum amurrepom 10-100
OO6paTtHbIil TOK KouiekTopa <=10 uA
['pannunas yactora ko3 uieHTa nepeilayd ToKa B CXeMe ¢ 00IuM
smutrepoM =>80 MHz

Amnainoru tpansucropa KT312A - 2N702
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