NABOPATOPHASA PABOTA 6
TPAH3UCTOPHbIU YCUITUTEIb

HccnenoBanue pexMMOB padbOThl YCHIIMTENIBHOIO KacKaja Ha TpaH3H-
cTope, BKItOUeHHOM 110 cxeme ¢ OD. PexxuMbl paboThl yCHIMTEIbHBIX Kac-
kanoB (A,AB,B,C,D). YcuieHue 1mo mMoCTOSHHOMY U TIEPEMEHHOMY TOKY.
Ouenka BiusiHus BennunHbl OC Ha cBo¥icTBa ycunurens (4 yaca)

eab paéoTbl
1. W3yuuth paboTy yCHUIMTEILHOrO KacKaja Ha OUMOJSPHOM TPaH3UCTOPE

IIPU pa3IMYHbIX pexumax padotsl: A, AB, B, C, D.

2. HccnenoBath BIUMSHUE 0OpaTHOM CBS3M MO MOCTOSTHHOMY TOKY Ha pabo-
Ty YCUJIHTEIS

3. MHccnepoBaTh BiMsiHHME OOpaTHOM CBSI3U IO MEPEMEHHOMY TOKY Ha pa-
00Ty ycuiauTens

3ananue:

1. CoOpath cxemy ycuiuTens, NpUBEACHHYIO Ha pucyHke 4. B kauectBe
TPAH3UCTOPA B3SITh TPAH3UCTOP, UCIOIB30BAHHBIN /ISl UCCIEAOBAHUS B
npeapiaynei padore. Benuuuny pesuctopa R, paccuurats u3 ycio-
BUs o0ecredeHust paboThl Kackaja B peKUMe ycuiieHus kmacca D (kiro-
YEeBOM PEXKHUME) U3 YCIOBUS, YTO aMIUTUTY1a BXOHOTO curHaia Uy, co-
crasisier S5 B.

Ry —QEec.

O UBI:-IX

Pucynok 4. CxeMa s3JeKTpUYECKas NPUHUUNHAIbHAS KIOUYEBOTO
Kackaja (ycunurelb kiaacca D) Rﬂ1*=3 kOMm; R,=3 kOM; R5,=10-30xOm;
Rg=1-100xOm; E.=12B.

2. OreHUTh MaKCUMAaJIbHBIC 3HAYCHUS YPOBHS BXOJHOTO CHWTHaja, MPHU
KOTOPOM YCUJIUTENb OyJIeT paboTaTh B peKUMe yCUIICHHS Kiacca A, B,
CuD.

3. Ilogbupas monokeHue ABWKKA MOTEHIIMOMETpa Rg M BemuuuHy
HaNpPsOKEHUs] TeHepaTopa, JOOUThCSI MaKCUMAJIbHO BO3MOKHOM HEHCKa-
KEHHOU CUHYCOHIbI Ha KOJUIEKTOPE TPAH3UCTOpA M 3apUCOBATh OCIUJI-

35



JorpaMMy BBIXOJHOTO curHajia. OmnpenenuTs napameTpsl padodeit Tou-
KM YCHJIUTEJILHOTO Kackaja (TOK 0a3bl U HaNpsHKEHUE HA KOJIJIEKTOPE
IPU HYJIEBOM BXOJIHOM CHUTHAJ€) U BEIMYMHY BXOJIHOTO CONPOTUBIICHUS
Y CPABHUTH MOJYYEHHBIE PE3YyJIbTaThl C PACYETHBIMHU 3HAYEHUSIMHU.
CHATh aMIUTUTYAHYIO XapaKTEPUCTHUKY Kackada. OTMETUTHh BEIUYUHY
BXOJIHOT'O HANpPsDKEHHUS W OLEHUTH BEJIMYMHY pa3maxa Toka 0asbl, Mpu
KOTOPBIX MOXXHO CUHTATh, YTO YCHIIUTEb MEPEXOJUT B PEXKUM yCHUIIE-
Hud Kiacca D (IByXCTOpOHHEE OTpaHMYEHHUE CUTHAJIA). 3apUCcCOBaTh OC-
IUJUIOIPaMMy CUTHAaNa JUIsl 3TOro ciydvas. PaccunTaTh BEIUUYMHY BXO-
HOT'O CONPOTHUBIIEHUS KacKaJa.

CmecTuTh pabouyro TOUKY YCUIIUTENS TaK, YTOOBI OH MEPEIIe B PEKUM
ycunenus kiacca B, a 3atem C. OmnpenenuTs mapameTpsl paboueit To4-
KA YCUJIUTEJIBHOIO Kackazaa (TOK 0a3bl M HaNpsyKEHUE Ha KOJUIEKTOpPE
IIPU HYJEBOM BXOJHOM CHUTHAJ€) U CPABHUTDH MOJTYUYEHHBIE PE3yJIbTaThI
C PaCYETHBIMU 3HAYEHHUSMM.

[ToBTOpUTH YHKT 4 /U1 Ciiyyas BeIOOpa paboyeil TOuKu Kackaja, COOT-
BETCTBYIOILIEH peXUMY yCHIIEHH Kiacca B.

Cobpatb cxemy, IpUBEACHHYIO Ha PUCYHKE 5 U C TIOMONIbIO MOTEHIINO-
MeTpa Rg, ycTaHOBUTH pabouyio TOUKY B PEKUM YCUIIEHHUS Kiiacca A.
s coOpaHHOM CXEMbl CHATh aMIUIUTYAHBIC U HArPYy30UHYIO XapakTe-
PUCTUKH. AMIUIMTYJIHYIO XapaKTEPUCTUKY CHUMATh JJisl Cy4as OTCYT-

Pucynok 5. Cxema snekTpuyeckas NPUHIUNUAIbHAS YCHIUTENS

curHasioB. R ;=3 kOm; R;,=100 Om; Rg=10-30kOm; Rg=1-100xOMm;;
Rx=3 kOwm; RH*=2O kOm; CBx=10-200 Mx®, CBbrix=20-100 MKD.
E.=12B
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CTBHUSI CONPOTHUBIICHUSA HArpy3KH, Uil €r0 3HAYEHHUs, PABHOTO COIPO-
THUBJICHHIO KOJUIEKTOPA W 3HAYEHUs, KOTJa HArpy304HOE COIPOTHUBIIE-
HUE TMPUMEPHO HA MOPSAOK MEHBIIE BEJIUYUHBI CONPOTUBIIEHUS KOJI-
JIEKTOpA.

Ha ocHOBaHMM JaHHBIX, MOJTYYEHHBIX B IpeabIAYIEld paboTe, mpousBe-
CTU Tpaduyeckuil pacyeT. Pacuer BBINOJIHATH Ji BBIXOJHOTO HAMps-




10.
11.

12.

KEHUS JUIsl BXOJIHOTO HAIPSKEHHUS, PABHOTO MOJOBUHE OT MaKCHUMallb-
HO BO3MOJKHOTO 3HAYCHUS, PU KOTOPOM BBIXOJHOM CHUTHAN HE 3aXOUT
B 0o0OyacTh orpanuyeHus. Pabodyro TOuKy 3a/1aBaTh paBHBIM JKCIEpPH-
MEHTaJbHO HAWJICHHOMY e¢ 3HaueHuto. Paccunrtate koaddurmeHT ycu-
JICHUS! YCUIIUTENS ¥ BEJIMYUHY €€ BXOJHOTO COMpoTuBJIeHUsI. CpaBHUTH
MIOJIYYCHHBIA PE3YIbTAT C PACUCTHBIM 3HAYCHUEM.

CHATHh aMIUTUTYTHO-YAaCTOTHYIO XapaKTEPUCTUKY YCUITUTEIS.

Harpers kopiyc tpansucropa no temmeparypsl 50-70°C u u3MepuTh
BEJTMYMHY CMEIICHUS pab0deil TOUKH.

CobOpath cxemy TpaH3UCTOPHOTO YCHIJIUTEIHLHOTO Kackaja ¢ MOCeao-
BaTeJIbHOW O0OpaTHOM CBsI3bIO, IPUBEICHHYIO Ha pucyHke 6. [logbopom
pesuctopa Rg, BbICTaBUTH pabodyr0 TOUYKY, OOCCIEYMBAIONIYIO MAaKC
MaKCUMaJIbHO BO3MOKHOTO HEMCKa)KEHHOE 3HAUCHHE BBIXOJHOTO CHT-
Haia. CpaBHHUTH MapaMeTphl pabodei TOUKH C MPEABIIYIITNM ClydaeM 1
C pacueTHBIM 3HAYCHUEM.

Pucynok 6. CxemMa snekTpuyeckas NPUHUWNHAIbHAS YCUIUTENS

CUTHAJIOB C IensiMu obpatHoit cBszu. R;;=3 kOMm; R ,=100 Owm; R61*=2O
kKOM; Rs=6.8 kOM; Rk =3 kOM; Ra=1.2 kOwm; Roc =200 Owm; RH*=20
kOwm; CBx=100 Mx®D, C>=100-500 Mx®, CBr1x=20-50 mx®. E..=12B.

13.

14.

15.

CHATh 4YaCTOTHYIO M aMIUIMTYJHYIO XapaKTEPUCTUKH YCUIIUTENS st
cily4aeB, Korjaa R,. paBHO yKa3aHHOMY Ha CX€M€ 3Ha4€HMIO, KOTJla OHO
OTCYTCTBYET M KOT'Jla OHO PaBHO HYJI0. PaccunTaTh BEIMYUHY BXOJHOTO
CONPOTHUBJIEHUS KAaCKaJa I BCEX TPEX CIydaeB.

CHATh HAarpy304HYIO XapaKTEPUCTUKY YCWIMTENS ISl cllydasi, Korja
npu OECKOHEUYHOM CONPOTUBIIEHUM HArpy3Kd pa3Max BBIXOJHOTO CHT-
Hana paseH 0.9 u 0.5 0T cBOEro MakCMMaJIbHO BO3MOKHOT'O 3HAYEHHUS, A
R, oTcyTcTBYET.

O1eHUTh BEIMYMHY CMEIEeHHUs pabouyell TOUKH B JaHHOW cXeMme MpH
HarpeBe KopIryca TpaH3ucTopa a0 Beanauasl 50-70°C.
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Yka3aHus K BbIIIOJIHEHUIO PadO0ThI

B 3aBucuMocTH OT pa3dMaxa BBIXOJIHOT'O HAIPSHKEHUS HUCMHOJIb3YEMOIO
HCTOYHMKA CUTHAJA MOXET MOTPEOOBAThCS M3MEHUTh BEIMYMHBI R u
Ry. Tak, eciim pa3max BBIXOAHOTO CUTHaJIAa He mpesbimaeT 1 — 1.5B,
BennuuHy R, cinexyer ymenbmnth 10 100 — 300 OmMm, a pesuctop Rp
BOOOIIIE UCKIIFOUUTh U3 CXEMBI.

[Ipu cocTaBiaeHUU CXEMBI MIPEIYCMOTPETH HEOOXOAUMOCTh €€ YCJIOKHE-
HUS 10 MEpEe BBIMIOJHEHUSI JTA0OpAaTOPHOU padOThI, MOATOMY Mpedy-
CMOTPHUTEIBHO OCTaBUTh MECTO HA IUIATE MOJ MOCHEAYIOIIYK YCTaHOB-
Ky JOTIOJHUTEIBHBIX dJieMeHTOB. Elie yaoOHee coOparh BCIO CXeMy, a
3aTE€M 3aKOPOTUTH PE3UCTOP R, U OTKIIFOUUTH pe3ucTop R,

[Ipu MoOHTa)xxe cXeMbl 00ECIeYnTh MaKCHMAaJIbHO BO3MOKHBINH CBOOO/I-
HBIM JIOCTYT K dJIeMEHTaM, HOMUHAIbHbIC 3HAYEHUSI KOTOPHIX TpeOyeTcs
U3MEHATh B TMPOIECCE BBHITIOJTHEHUS] PadOThI, a TaKXKe BO3MOXKHOCTH
MOJKTIOYCHUST MUKpoaMIlepMeTpa i 3aMmepa TOoka 0as3pl B paboueit
TOYKE.

[Ipu cHATHM 3aBUCUMOCTEN aMIUIMTYJly CUTHajla ONpENeNsiTh Kak pas-
Max MEXAY €ro MakCUMallbHbIM U MUHHUMAJIbHBIM 3HaueHusmu. [lepe-
cyeTa B JICHCTBYIOIINE 3HAUCHUS 11 CHHYCOUJAIbHBIX HAMPSIKCHUN He
MPOU3BO/IUTb.

B kauecTBe BXOJHOrO HaINpsOKEHUST OpaTh HANpsSHKEHUE Ha BBIBOJIC
BXOJHOTO Pa3JENINTEIIBHOIO KOHJIEHCATOPA, COCIUHEHHOTO C PE3UCTO-
pom Ry, mubo, npu ero oTCyTCTBUH, HAIPSYKEHNUE HETIOCPECTBEHHO Ha
0aze TpaH3ucropa. BxoaHoe conpoTUBIEHUE ONPENENATh M0 BEITUYNHE
NaJeHUs HAMPSOKEHUs Ha pe3uctope R ;.

[Ipy CHATMHM aMIUTUTYOHBIX M HArPy304YHBIX XapaKTEPUCTHUK, €CIU HE
OTOBOPEHO 0c000, MCIOJIb30BaTh CUHYCOWAAIbHBIN CUTHANa, 4acToTa
KoToporo nexut B npeaenax ot 500 I'n no 1 xI'u., a BenM4uHy BBIXOA-
HOTO CUrHaja Ha xoJoctoM xone (R, — OTKI04eHO) ycTaHAaBIMBATH
PaBHBIM TOJIOBUHE MAaKCHMAJIbHO BO3MOXHOTO HEHUCKAXEHHOTO 3Haye-
HUs. XapaKTepUCTUKA CHUMATh [0 TPEM — MSATU TOYKaM, 3HAYEHHUS KO-
TOPBIX BHIOMPATH UCXO/S U3 HAIMYKS HA CHUMAEMbIX 3aBUCUMOCTSX Xa-
pakTepucTuyeckux Touek. [Ipu CHATUM aMIUTUTYIHBIX XapaKTEPUCTUK
YYUTHIBATh BO3MOKHOCTh CMEIICHHUSI MOCTOSHHON COCTaBJISIIOLIECH Ha
0aze TpaH3UCTOpa, OOYCIOBICHHOTO HAJIMYUEM Pa3ACIUTEILHOTO KOH-
JIEHCATOpa Ha BXOJI€ M MPOSBJICHHS] BEHTWJILHOTO 3P deKTa Ha repexo/ie
0aza-amuTTep. YTOOBI YMEHBIINTH AEHCTBHUE AAHHOTO 3(deKTa, xena-
TEJIbHO YMEHbIIATh BEIUMUYUHY pe3uctopa R,,. TunuuHelii BuA Harpy-
304YHOM KpUBOM NPUBEJICH HUKE PUCYHKAX 7.



Usbix, B 3aBUCUMOCTL BbIXOAHOrO HanNpsXeHus oT
BeJIMYMHbI Harpy3Ku

5 —
4 /__-‘
2 /./
1 /]
0 :
1 2 4 6.2 10
RH, KOMm

Pucynok 7. TuninuHbIi BUJI HATPY304HOM XapAKTEPUCTUKN YCUITATEIIS

7. Ilpu cHstun AUX y4uTBIBATH BO3MOYKHOCTh M3MEHEHUS AMIUIUTY/]IbI
BXOJIHOTO CHTHaja, BBHIPAOATBIBAEMOTO TEHEPATOPOM. THUIUYHBIA B
AUX mipuBeicH HUKE HA PUCYHKE 8.

YacToTHas xapaKkTepucTuka ycunutens

Usbix/UBx — 4 kOMm, 0,5 MKD

250 — w4 KOM, 1 MKD
200 — — e e e e e ~ = = = =10 «kOm, 0,5 mk®d
e N — - =10 kOm, 1 MK
150 +1—== A
100 N
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Pucynok 8. TunuyHbldi BUJ aMIUIMTYJIHO-YACTOTHOM XapaKTEPUCTUKHU
YCUIIUTENS

B oryere npuBecru:
1. TlonHyro cXxemMy yCUJIHMTEINS], IPUBEICHHYIO HA PUCYHKE 4.
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OcuuuiorpaMmbl  BBIXOJIHBIX CUTHAJIOB YCUJIMTEINS, COOPaHHOTO TIO
cXeMme Ha pucyHke 4, IJis pexKuMOB paboThl ycunuTens kiacca A, B, C

uD.

Tabmuuy 1 3HaueHuil nmapameTpoB paboyell TOUKM M BXOJHOIO COIpPO-

TUBJICHHUA YCUIINTCIIBHOI'O KaCKaJa.

PucyHOK cxembl 4 4 5 5 6 6
Pexum ycune- A B A A A A
HUSI
Temneparypa K
0
Komu. | KomH. | KomH. Ho- M Ho-
BBIIL. | | BBILL

9KCHCpI/IM€HTaHBHBIC 3HAa4YCHMUA:

Tok 6a3bl, MKA
Hanpspoxenne na
KOJUIEKTOpE, B
Hanpsixenue Ha
SMUTTEpE, B
Hanpsoxenue
KOJUIEKTOP-
aMuTTep, B
Uo/Emir ¥100%
R.x, KOMm

PacuyeTHrle 3HAYEHUA:

Tok 6a3b1, MKA
Hanpspokenne na
KOJUIEKTOpE, B
Uo/Emr ¥100%
B onHoil cucteme koopauHar (rpaduk 1) — aMINIMTYAHYIO XapaKTepH-
CTHKY CXEMbl Ha pHUCYHKE 4 ais ciydas BblOOpa pabodeil TOUKH st
KJjlacca ycuienust A u B.

B onHoil cucteme koopauHart (rpaduk 2) — aMIUIMTYAHYIO XapaKTepH-
CTUKY CXEMBI Ha PUCYHKE 5 JUIsl TpEX YKa3aHHBIX B 3a/laHHHM BapHUAaHTOB
COMPOTHUBJICHUSI HATPY3KH.

B omnoit cucteme koopauHat (rpaduk 3) — aMIUIUTYAHYIO XapaKTepH-
CTUKY CXEMbl Ha PUCYHKE 6 JJi TpeX YKa3aHHbIX B 3aJlaHUM 3HAUCHUH
BEJIMYMHBI COPOTUBIICHUS R,..

Paccunrtate K03 PUITUEHTHI YCUICHHS I Pa3IUYIHBIX PEKUMOB pado-
Thl YCUJIUTEIBHOTO KackaJa U CBECTH UX B TaOIUIy 2




10.

i s

PucyHOK cxembl 4 4 5 S 5 6 6 6
Pexxum ycuienus A |B |A |A |A A |A [A
Conpotusnenue R,

KOM ] ] ] ] ] 0 ] Ree | -
ConporuBienne Ry, | i _ | R, 20 | 20 | 20
kKOm

Kosddument  yen- | i

JeHUS

B onnoit cucreme koopaunat (rpadux 4) — HOpMUPOBAHHBIC HA €IUHU-
Iy Harpy304HbI€ XapaKTEePUCTUKHU CXEM, U300pa)KEHHBIX HA PUCYHKaX 5
(1 3aBucuMoOCTh) 1 6 (2 3aBUCHUMOCTH). PaccuntaTh BXOJHOE U BBIXOJI-
HOE COINPOTHUBJICHUE YCHJIUTEIBHOTO KacKajga W BHECTH PEe3yJbTaThl B
Tabauiy 3

PucyHOk cxembl S S S 6 6 6
Conporusnenune R, i ] i 0 R, i
kOm

ComporuBnenne Ry, i R, 20 20 20
kKOm

Koaddumuent ycu-

JeHUS

BxonHoe comnporus-

JIeHue

BeixogHoe  compo-

TUBJICHUE

B onnoit cucreme koopAauHAT (TpaguK 5) — HOPMUPOBAHHBIE HA €IUHU-
ny AUYX ycunurens s CXeMbI IO PUCYHKY 5 M CXEMBI 110 PUCYHKY 6
JUIsl TPEX BapUAHTOB 3HAYEHHUM pesucropa R,..
Pe3ynbTarsl rpaguueckoro pacuera BHIXOAHOIO CUTHATIA.

Bonpocel 11 caMONIPOBEPKH 110 JJEKIHMOHHOMY MAaTepPHATY
YTO0 Takoe 3NEKTPOHHBIA YCUIUTEIND?
Kakumu nmapamerpamu XapakTepU3yeTCs JJIEKTPOHHBIN yCUIINTEIb?
Kakne xapakKTEpUCTUKHN ONUCHIBAIOT JIEKTPOHHBIN YCUIUTEND?
Kakue mnapameTpbl M XapaKTEpHUCTUKH OIHCHIBAIOT JHHAMHUYECKUE
CBOMCTBA 3JIEKTPOHHOTO YCUJIUTENA?
Kakue nmapaMeTpsl 1 XapakTEpUCTUKH ONMCHIBAIOT YaCTOTHBIE CBOMCTBA
AJIEKTPOHHOI'O YCUIIUTEIIA?
Kakue mapaMeTpbl U XapaKTEepUCTUKHU OMUCHIBAIOT PabOTy 3JEKTPOHHO-
IO YCUJIMTEIS B CTATHYECKOM PEKUME?
Yro Takoe oOpaTHas CBSI3b B YCUIIUTENISAX?
KaxoBa knaccudukaius pa3IuyHbIX TUTIOB 0OPATHBIX CBSI3€i?
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