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OneHouyHble MaTepuaibl — 3TO COBOKYMHOCTh Y4eOHO-METOAMYECKHX MaTepuasioB
(KOHTPOJBHBIX 3aJaHHIA, OIMCAHUN (OPM U MPOLIETYP), TPEIHASHAUCHHBIX JIJISl OIEHKH KauecTBa
OCBOCHHSI OOYyYaIOMUMHKCS JaHHOW JUCIUIIMHBI KaK 4YacTH OCHOBHOW 00pa30BaTEIbHOU
POTPaMMBI.

[{ens — OLICHUTH COOTBETCTBUE 3HAHHM, YMEHUH U YPOBHS TPUOOPETEHHBIX KOMITETECHIIUM,
oOyJarmuxcsi HensiM W TpeOOBaHUSM OCHOBHOW 0OOpa30BaTEeIbHOW MPOTPaMMBI B XOJIE
MPOBEJICHUS TEKYIIET0 KOHTPOJIS U MPOMEXKYTOUHOM aTTECTALIUH.

OcHoBHas 3a/1a49a — 00€CTIEUUTh OLIEHKY YPOBHS C(HOPMHUPOBAHHOCTH OOIIEKYIbTYPHBIX U
poecCHOHANBHBIX KOMIETEHIINH, MPHOOpPETaeMbIX 00Y4aIOIIUMUCA B COOTBETCTBUM C 3TUMU
TpeOOBaHUSIMU.

Kontponb 3Hanuii mpoBomutcs B (GOpME TEKYIIEro KOHTPOJIS W IMPOMEKYTOUHOH
aTTEeCTallUU.

Texkymuit KOHTPOJIb YCIIEBAEMOCTH MPOBOJIUTCS C IIEJIbIO OTPEIENICHNUS CTETIEHN YCBOCHHUS
yueOHOro MaTepuaina, CBOCBPEMEHHOTO BBISBICHUS M YCTPAHEHUS HEIOCTATKOB B IOJTOTOBKE
oOydJarolmuxcsi W TPUHATHS HEOOXOJUMBIX MeEp 10 COBEPIIEHCTBOBAHUIO METOIUKHU
npernofaBaHusl Y4eOHOW MUCHUIUIMHBI (MOMAYIIS), OpraHU3alui paboThl 00YUYaAIOIUXCS B XOJIE
yueOHBIX 3aHATUHN U OKa3aHUSI UM WHINBUAYAIbHON TOMOIIIH.

K konTposto Tekyiiel ycrneBaeMOCTH OTHOCSTCS ITPOBEpKa 3HAHUM, YMEHUM U HaBBIKOB,
MpUOOPETEHHBIX 00YJAIONTUMHUCA Ha MPAKTHYCCKUX 3aHATHUSIX M JTA0OpaTOpHBIX padortax. [lpm
BBITIOJTHEHUH JIA0OPATOPHBIX PabOT MPUMEHSETCS CUCTEMa OIEHKH «3a4T€HO — HE 3a4TCHOM.
KonudecTBo 1ab0opaTOpHBIX pabOT MO JUCIUTIIIMHE OMPEETICHO YI€OHBIM TIJIaHOM.

Ha mpakTuueckux 3aHITHSX JTOMYCKAETCs MUCIOIb30BaHUE JTMOO CHCTEMBI «3a4TCHO — HE
3aYTEHO», TUO0 PEUTUHIOBON CUCTEMBI OLIEHKH, IPU KOTOPOM, HallpUMep, MPaBUILHO pPellleHHas
3a/laya OILIGHHWBAETCS OMPENEICHHBIM KOJIMYeCTBOM OaymuioB. [Ipu mMO3TamHOM BBHIMOTHEHUH
yueOHOro miaHa Oamuibl CyMMUpPYIOTCS. [lONOXKHUTENbHBIM HTOrOM BBINOJHEHHS! MPOTPaMMbI
SIBJISIETCSL OTIPEICIIEHHOE KOJTMYECTBO HAOPAHHBIX OaJIIOB.

[TpoMeKyTOUHBIM KOHTPOJIb 1O AMCLUUIIMHE OCYLIECTBISIETCS MPOBEACHHEM 3auéra u
IK3aMEHa.

®opma npoBeieHus 3a4ETa - BHIITOJHEHUE TECTOBOTO 33aJIaHUs 10 Kypey «DJIeKTPOTEXHHUKA U
DJIEKTPOHUKA)» B CUCTEME TUCTAHIIMOHHOTO TECTUPOBAHUS «AKAICMIUS.

®opma MmpoBesIeHus 3K3aMeHa - MUCbMEHHBIN OTBET MO YTBEPKIEHHBIM IK3aMEHALMOHHBIM
omneraMm, cHOpPMYJIHPOBAHHBIM C YYETOM COJCpKaHUS YYCOHOM IUCIUILIMHBI, JUOO0 caada
JK3aMeHa B (popme OTBETOB Ha TECTOBBIE 3a/laHuA. B sK3aMeHalMOHHBINA OWJeT BKIIOYaeTcs /1Ba
TEOPETUYECKNX BONpOca W OAHA 3anada. [locime mpoBepkHd MUCHMEHHOW pabOThl 00ydaemoro,
MIPOU3BOJUTCS €€ OLIEHKa IpernoaaBaTesieM U, P He00X0JUMOCTH, TPOBOAUTCS TEOPETUYECKast
Oecena ¢ 00y4aeMbIM JJIsE YTOYHEHHS SK3aMEHAIIMOHHOM OIICHKH.

ITacnopT OLlEeHOYHBIX MATEPHUAJIOB MO JUCHUILIAHE

Ne Koutpoaupyembie pa3aesibl (TeMbl) JUCHUIIMHBI Kon Bun, meton,
n/n KOHTPOJIMpYe ¢dopma
MOH OLIEHOYHOT 0
KOMIIETeHIM | MEPONPHUATHS
u (W1 eé
4acTH)
1 2 3 2
Mopnyas 1
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1.1 | Benenue: ocHOBHbIe TmOHATHS U omnpenenenus | OIIK-7.1-3 3auér
AJIEKTPOTEXHUKH OIIK-7.1-Y 3
OIlK-7.1-B | J&Aafuc LA
cam. paboThI
1.2 | Metoas! aHanm3a v pacuéra JIMHEHHBIX Ienei OIIK-7.1-3 3auér
IMOCTOSIHHOTO TOKAa OIIK-7.1-Y 3
OIlK-7.1-B | >#/AatHe Ui
caM. paboThlI
3auer 110 J1a0.
pabore
BrmoaneHme
MIPAKT. 3a/1aH.
1.3 | HenuneiiHble 2JIEKTPpUYECKUE [[EMTU TTOCTOSHHOTO TOKA OIIK-7.1-3 3auér
OIIK-7.1-Y 3
OIlK-7.1-B | &/AatHe Ui
caM. paboThlI
3auer 110 J1a0.
pabore
BrmoaHeHME
MIPAKT. 3a/1aH.
1.4 | Metoapl aHasM3a 1 pacy€ra TMHEWHBIX AuekTpudyeckux | OIIK-7.1-3 3auér
1ernel mepeMeHHOT0 TOKa OIIK-7.1-Y 3
OIlK-7.1-B | 24AaHHC LA
cam. paboThlI
3auer 110 J1a0.
pabore
Brmonaenne
MIPAKT. 3a/1aH.
1.5 | Ilepexomgnsie mporiecchl B JMHEHHBIX AnekTpuyeckux | OITK-7.1-3 3auér
1 (S15:D.4 OIIK-7.1-Y 3
OIK-7.1-B amanue s
cam. paboThI
3auer 110 J1a0.
pabore
Brimoanenune
MPaKT. 3a/1aH.
Monyas 2
2.1 | DnekTpuUuecKue 1enu NEKTPOHHBIX YCTPOUCTB OIIK-7.1-3 DK3aMeH
OIIK-7.1-Y 3
OIK-7.1-B aJaHue st

cam. paboThI

3ayer 1o J1ao.
pabote

KypcoBoe
IIPOEKTHP.
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2.2 | IlonynpOBOJHUKOBBIE TUOBI U IUOIHBIE CXEMBbI OIIK-7.2-3 OK3aMeH
OIIK-7.2-Y
OIK-7.2-B 3ananue nis
cam. paboThI
Brinosinenue
IPaKT. 33/1aH.
3auer 1o 1a0.
pabote
KypcoBoe
MIPOCKTHP.
2.3 | bunonspHble TPaH3UCTOPHI OIIK-7.1-3 OK3aMeH
OIIK-7.1-Y
OIK-7.1-B 3ananue s
caM. paboThI
OIIK-7.2-3
OIK-7.2-Y Brinosinenue
OIK-7.2-B | MPAKT. 3a11aH.
2.4 | IloneBble TPAH3UCTOPHI OIIK-7.1-3 OK3aMeH
OIIK-7.1-Y
OIK-7.1-B 3ananue nis
cam. paboThI
OIIK-7.2-3
OIK-7.2-Y Brinosinenue
OIK-7.2-B | MPAKT. 3a/iaH.
2.5 | OnepalMoHHbIE YCUIUTENN OIIK-7.2-3 OK3aMeH
OIIK-7.2-Y
OIK-7.2-B 3amanue I

cam. paboThI

Brimmonnenue
MPaKT. 3a/1aH.

KypcoBoe
IIPOEKTHP.

3ayer 1o J1a0.
pabote

Kpurepuu onieHUBaHMsI KOMIIETEHIIM (Pe3yJIbTATOB)

1) YpoBeHb yCBOCHUS MaTepHaia, MPeayCMOTPEHHOTO TIPOTPAMMO.
2) YMeHue aHanu3upoBaTh MaTepuall, yCTaHaBIUBATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U.
3) KauyecTBo 0TBeTa Ha BOMPOCHI: MOJIHOTA, APTYMEHTUPOBAHHOCTh, YOSKIEHHOCTb,

JJIOTNYHOCTB.

4) ConeprkaTenbHasi CTOPOHA M KAUECTBO MAaTEPUasOB, IPUBEIEHHBIX B OTUETAX
CTYZEHTA I10 TJAOOpaTOPHBIM paboTaM, MPAKTUYECKUM 3aHATHIM, a TAK)KE TPH BHITIOJTHEHUU

KYpPCOBOTO MPOECKTA.

5) Ucnonp30BaHuE NONOJHUTEIBHOMN JINTEPATYPHI IPU TIOJTOTOBKE OTBETOB.

YpoBeHb 0CBOEHUS c(hOPMUPOBAHHOCTH 3HAHUHN, YMEHUH M HABBIKOB MO JUCLUIUINHE

orieHUBaeTcs B popMe OaTbHOM OIEHKH:
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«OTAUYHO» 3aCTYKUBAET CTYJIEHT, OOHAPYKUBILIUN BCECTOPOHHEE, CUCTEMATHUECKOE U
riy0oKoe 3HaHHE y4eOHO-TIPOrpaMMHOTO MaTepuaia, yMEHHE CBOOOJIHO BBINOJHATH 3a/1aHUS,
MPEIyCMOTPEHHBIE MPOrpaMMOM, H3YYMBIIWA OCHOBHYIO, M 3HAKOMBIA C JOMOJHUTEIbHOU
JUTEPATypOll, pEKOMEHI0BaHHOM nporpammoii. Kak npaBuio, o1ieHKa «OTIMYHOY» BBICTABIISAETCS
CTyJIEHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX MOHATHM JUCUUIUIMHBI B MX 3HAYECHUH JIA
npuobperaemMoit mpodeccuu, IPOSIBUBIIUM TBOPUECKUE CIIOCOOHOCTH B IIOHUMAHUH, U3JI0KEHUH
U UCTOJIb30BaHUH Y4eOHO-IPOTPAMMHOI0 MaTepuaia.

«Xopomo» 3aciy)XKUBaeT CTYACHT, OOHApyXHMBIIMH TOJHOE 3HaHUE Yy4eOHO-
MIPOrpaMMHOT0 MaTepHuasa, yCIelHO BBITOIHAIOMNNA NPEeIyCMOTPEHHBIE B IPOIPAMME 33JIaHHUS,
YCBOMBILINK OCHOBHYIO JIMTEpATypy, PEKOMEHJIOBaHHYI0 B mporpamme. Kak npaBuio, oleHKa
«XOpOLIO» BBICTABJIAETCA CTYAECHTAM, IOKa3aBUIMM CHUCTEMATHYECKUU XapakTep 3HAHUM IO
JTUCLUUIUIMHE U CHOCOOHBIM K MX CaMOCTOSITEIbHOMY IIOMOJHEHHWI0O M OOHOBJIGHHIO B XOJ€
nanpHEenel yaeOHol paboThl U TPO(PECCHOHATIEHOMN ACSITEIHBHOCTH.

«Y10BJIETBOPUTEIbHO» 3aCIY)KUBAaeT CTYACHT, OOHAPYKUBIIMKA 3HAHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuaiga B 00beMe, HEOOXOAMMOM UIsl JallbHEHWIIeH yd4eObl
npencTosimell paboThl MO CHEIHATBbHOCTH, CIPABISIONINICS C BBIOJIHEHUEM 3aJaHHUIA,
MPEIyCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOi, PEKOMEHIOBAHHOM
nporpamMmmoil. Kak mpaBmio, OIEHKAa «yIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYACHTaM,
JIOMYCTHUBIIMM IIOIPEIIHOCTH B OTBETE HA HK3aMEHE M INPU BBIOJHEHUHM 3K3aMEHAIIMOHHBIX
3aJaHMii, HO 00JaaIOIMM HEOOXOAMMBIMU 3HAHUSAMH NIl MX YCTPaHEHHs MO PYKOBOJICTBOM
MIPENo1aBaTells.

«HeynoBJIeTBOPUTEIBLHO» BBICTABISETCA CTYACHTY, OOHApYXHBIIEMY IpOOENnsl B
3HAHUAX OCHOBHOIO Y4eOHO-POTPaMMHOIO MaTepuaia, OMYCTHUBIIEMY HpPHHIMIHUAILHBIC
OWIMOKK B BBINOJHEHUU NPEAYCMOTPEHHBIX Nporpammon 3amaHuil. Kak mnpaBuio, oueHka
«HEYAOBJIETBOPUTEIBHO» CTaBUTCS CTYJEHTaM, KOTOpble HE MOTYT MPOJIOJKUTH O0y4eHUE WU
IOPUCTYIUTh K NMPO(ECCHOHANBHON AEATENbHOCTH MO0 OKOHYAHMHU By3a 0€3 JOMOIHUTEIbHBIX
3aHSATHIA MO COOTBETCTBYIOIIECH AUCIUILIIMHE.

Onenka  «3a4TEHO» BBICTABIISIETCSI  CTYAEHTY,  KOTOpPbIi  NPOYHO  YCBOWII
IPEAYCMOTPEHHBIM NMPOTPAMMHBIM MaTepHual; MPaBUIbHO, apryMEHTHPOBAHO OTBETUJ HA BCE
BOIIPOCHI, C TPUBEICHUEM IPUMEPOB; ITOKA3aJ IITyOOKHE CUCTEMAaTU3UPOBAaHHbBIC 3HAHUS, BIaICET
IIpUEMaMU PaCCYKJICHHS U CONOCTABIISIET MaTEPHAN U3 Pa3HbIX HCTOYHUKOB: TEOPHUIO CBS3BIBACT
C MPAKTUKOH, JPYTUMH TEeMaMH TAHHOTO Kypca, IPYTUX M3ydaeMbIX HPEIMETOB; 0e3 OImmnOOK
BBIIIOJIHWJI TPAKTUYECKOE 3a/1aHUE.

OO0s3aTenbHBIM YCIIOBHEM BBICTABIICHHOM OILEHKH SIBJISIETCS MPABMIIbHAS PeUb B OBICTPOM
VI YMEPEHHOM TeMIIe. J[OMOIHUTENbHBIM YCI0BUEM MOJYUYEHHS OLEHKH «3a4TE€HO0» MOTYT CTaTh
XOpOIIME YCHEeXHU IMPH BBIMOJIHEHUH CAaMOCTOSATEIBHOW PabOThI, a TaKKe YBEpPEHHas 3alluTa
1a00paTOPHBIX padoT.

OneHka «He 3a4TeH0» BBICTABIISAETCS CTYIEHTY, KOTOPBIN He cripaBuiics ¢ 50% TecTOBBIX
BOIIPOCOB, B OTBETAaX Ha JAPYTUe BOMPOCHI AOMYCTUII CYIlIeCTBEHHbIE olMOKU. He MoXkeT 0TBeTUTH
Ha JIONIOJHUTENIbHBIE BOIIPOCHI, IPEANIOKEHHbIE IpenoaBareneM. LenocTHoro npeacrasieHus 0o
M3y4aeMOU NHUCUMIUIMHE y CTyAeHTa HeT. OIEHUMBAeTCs KaueCTBO YCTHOM pedYd M M3JI0KECHHE
IMCbMEHHOTO MaTepHala, Kak ¥ IpU BbICTABIECHUH TOJIOKUTEIBHON OLIEHKH.

TunoBbie KOHTPOJILHBIE 32JaHUA WM HHbIE MAaTePUAJIBI
MOAYJIb 1

TunoBble 3a1aHKsl JISI CAMOCTOATEILHOM PA0OTHI

1. Dnexrpuueckas 1enb U €€ OCHOBHBIC SJIEMEHTHI.
2. DNeKTpUYECKHE e IIOCTOSIHHOTO TOKA.
3. ConpoTuBIEHNE AINEKTPUIECCKON IICTIH.



4. 3akonsl Kupxroda.

5. DneKkTpuuecKasi SHEprusi U MOIIHOCTb.

6. HennHelHbIE 3JIEKTPUUECKHE 1IETH MTOCTOSSHHOTO TOKA.

7. MarauTHbIC IETIH.

8. BexTopHOE ¥ CHMBOJIMYECKOE MPEACTABICHNE TAPMOHUYECKOT0 KOJIeOaHHUsI.

9. KommuiekcHbIE COMPOTUBICHUS U TPOBOJUMOCTH 3JIEMEHTOB LIETIH TAPMOHUYECKOMY TOKY.
10. DHepreTuyeckure mpoIecchl B UEMSIX NEPEMEHHOTO CUHYCOMAAIBHOTO TOKA.
11. AHanu3 TMHEMHBIX NEKTPUUECKUX LIETIEH IPU TAPMOHUYECKOM BO3IAECHCTBUM.
12. OCHOBHBIE TOHATHS O YETHIPEXTTOIOCHUKAX.

13. IlepexoaHbie MPOIECCHI B 3AEKTPUUECKUX LETAX.

14. PacueT IMHEHHBIX JIEKTPUUYECKUX IIENIE METOJIOM KOHTYPHBIX TOKOB.

Tunoswble 3a1aHus ISl MNPAKTHYECKON M CAMOCTOATEIbHOI PadoThI

1. /Ins cxemsl, IpeACTaBIEHHON Ha CIEAYIONIEM PUCYHKE, HAUTU TOKH B BETBAX, METOAOM

ynpoiuenus. [lapaMerpsl 21eMEHTOB CXEMBbl U3BECTHBI.
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2. Jlns cxembl, IPeACTaBICHHON Ha CIIEIYIONIEM PUCYHKE, HAWTH TOKH BO BCEX BETBSX,

noJib3ysch npaBuiamu Kupxroga. [TapaMmeTpsl 21eMEHTOB CXEeMbl H3BECTHBHI.
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3. JIns cxembl, MPEACTABICHHON Ha CIEIYIOIIEM PUCYHKE, METOAOM SKBHUBAJIECHTHOIO
reHepaTopa HalTH TOKU d4epe3 BeTBb ¢ compoTuBieHueMm Ri. [lapamerpbl 371€MEHTOB cxeMbl

HU3BCCTHBI.



® 1 ©)

®© e 0

— ®

4. Haiftu TOK, NpoTeKaroled B CXeMe, MPEJICTaBICHHOW Ha CIEIYIOLIEM pPHCYHKE.
BonpramriepHas XapakTEpUCTHKAa HEIMHEHHOTO 3JIEMEHTA W IapaMeTpbl 3JEMEHTOB CXEMBbI

N3BCCTHBI.
Rax
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5. JIs cXeMbl, IPEACTABICHHON Ha CIIEAYIOIEM PUCYHKE, pACCUUTATh C IIOMOLIBIO IIPaBUIL

Kupxroda Toku Bo Bcex BETBSX.
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6. IlocTpouTh BEKTOPHYIO AMArpamMmy JUisl CXEMbl, MPEICTABICHHOW Ha CIEAYIOLIEM

pucyHke. [lapaMeTpbl 371IEMEHTOB CXEMbI U3BECTHBI.
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JladopaTopHbIii NPAKTHKYM

Ne Ne paznena
/ HaumenoBanue J1abopaTopHoii padoThbI TpynoemkocTh, 4ac
W g cnMMJIMHBL
HccnenoBanue JMHEWHOU SIIEKTPUYECKOU
1 1.2 el CO CMEMIaHHBIM  COEIUHEHUEM 4
AJIEMEHTOB
2 1.3 HccnenoBanue akTUBHOTO JIBYXIIOJIFOCHUKA 4
3 14 HccnenoBanue mpoCTEHINIUX — JTMHEHHBIX 4
' 1ernel CHHyCOMIaIbHOTO TOKa
4 15 Hccnenosanue IapajuieIbHOrO 4
' KOJIe0aTeIbHOTO KOHTYpa

Bomnpocel k 1a00paTOpHBIM padoTam 1o AUCHUIIIMHE

1. Kakas uenb Ha3bpIBaeTCs JIMHEUHON?

2. laitite hopmynupoBku 3akoHa Oma u 3akoHoB Kupxroda.

3. UTo Ha3BIBAIOT BXOJAHBIM COMTPOTUBIICHHEM?

4. Yo oToOpaxaeTcsi Ha MOTCHITMAIBHON JuarpaMmme?

5. Kakue coeqrHeHHsI 2JIEMEHTOB HA3bIBAIOTCS MTOCIICIOBATEILHBIMH, TAPATIICTHHBIMU
Y CMEIIaHHBIMU?

6. Kak mpeoOpa3oBaTh TpPEyroJbHUK CONPOTUBJICHHA B AKBHUBAJICHTHYIO 3BE31Y
conpotunennii? Kak BITOTHATE 0OpaTHOE MTpeoOpazoBanue?

7. Kak onpeieTuTh TOKU B BETBSIX METOJOM HAJIOKECHUS?

8. Kak ompenenuTs TOKM B BETBAX METOAOM IPOMOPIUOHATBHBIX BETUUNH?

9. 3ammcaTh BBIPAKECHHS ISl BXOJHOTO COIPOTUBICHHUS CXEMBI OTHOCHUTEIBHO
3aJJaHHBIX 32)KHMOB.

10. BeIYrCIUTh TOKH U HANIPSDKEHUS B CXEMaX.

11. Jlns penurtens HaNpspKEHUS TMOAYyYuTh (HOpPMYITy H  TOCTPOUTH Tpaduk
3aBUCHUMOCTH HANpPSDKEHUST HA HArpy3ke OT CONPOTUBJICHHS HIDKHEH dYacTu
MOTEHLIMOMETpA, CUUTAas ISl ONPEAEIEHHOCTH, YTO COMPOTUBJICHHE HArPy3KH PaBHO
HOMHHAJILHOMY COIPOTHUBIICHUIO TOTCHIIMOMETPA.

12. Kakumu napameTpaMu XapaKTepU3yeTCsl aKTUBHBIN JBYXITOJFOCHUK?

13. N300pa3uTh ero cXxembl 3aMEIICHHUS.

14. Kak sxcnepuMeHTalIbHO ONpeAeTUuTh NapaMeTpbl aKTUBHOTO JIBYXITOTIOCHUKA?
15. KakoBo ycnoBue nepeiayd MakCUMallbHOM MOIIIHOCTH OT T€HEpaTopa B Harpy3Ky?
16. YkazaTh 0OCOOCHHOCTH HAaxOXXIICHUs TApaMeTPOB JBYXIOJIOCHHKA B IIEMAX C
yIPaBIsieMbIMA UCTOUHUKAMH.

17. Kak cBsi3aHbl MeXaAy cO0OW MTHOBEHHBIC 3HAYCHHS TOKOB W HAINpSDKEHUW Ha
snemenTax R, L, C?

18. 3anucarth BbIpaKeHHsI AJII KOMIUJIEKCHOTO CONPOTUBJICHHS HHAYKTUBHOCTH H
EMKOCTH.

19. Kak cBsi3aHbl MEXIy cOOOM yKa3aHHBIC 3HAUCHUs?

20. 3amucarh BBIp@XEHHUS A Tepexoja OT MOKa3aTedbHOW (OpPMBI 3ammcu
KOMIUIEKCHOTO CONPOTHUBIICHUS K alreOpanveckoi, Takxke s 00paTHOTrO mepexoja
OT anrebpanyeckor (HOPMBI K TTOKA3aTEIbHOM.
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10.

11.

12.

13.

14.

15.
16.
17.
18.

9

21. TlocTpouTh Ka4eCTBEHHO BEKTOPHYIO M MOTCHIIMAIBHYIO JTUATPAMMBI IS CXEMBI,
3aJJaHHOM TPEINOJaBaATENEM.

22. Kak ¢hopMyIupyroTcsi 3aKOHBI KOMMYTAIuu?

23. Uro moHUMAIOT TOJ| HayalbHBIMH YycloBUsMU? Kakue W3 HUX Ha3bIBAIOTCS
HE3aBUCHUMBIMHU, a KaKWe 3aBUCHUMBIMH? J[7s1 4ero HyXHbI HadaJbHBIC YCIOBUS W
CKOJIBKO UX HAJI0 OIIPENEINUThH?

24. Yto mMOHMMAIOT MO/ MPUHYXAEHHOW U CBOOOHON COCTABJISIONIUMHU TEPEXO0THOTO
npoiiecca?

25. Kaxkoit Bum wuMeeT CBOOOJHAs COCTABIISIONIAS TIEPEXOTHOTO Ipolecca B
3aBUCHUMOCTH OT KOpPHEU XapaKTepUCTHUECKOTO YPaBHEHHUS?

26. Uto Ha3pIBaeTCs MOCTOSTHHOM BPEMEHH B 1LIETIH TIEPBOTo nopsaka? Kak onpenenuTts
e€ Mo ocuuuIorpaMMe MepexoJHOTO mpoiecca’?

27. Kakoit nHTEepBaja BpEMEHU NMPUHUMAIOT B KAYECTBE JUITMTEIBHOCTU MEPEXO0THOTO
npoiiecca?

28. Kak mo ocrusuiorpaMme mepexoHOro MpoIecca ONMpeeIuTh YaCTOTY CBOOOTHBIX
KosieOaHul ¥ KOA(PUIIMEHT 3aTyXaHus?

Bonpocsl k 3auéTy

DneKkTpuueckass 1enb W JJIeKTpUYeckass cxema. [laccuBHbIE 3JIEMEHTBI JMHEHHBIX
3JIEKTPUYECKUX LENel, UX MAaTEMATHYECKUE MOJIEIH.

AKTUBHBIE 3JIEMEHTHI 3JIEKTPUUYECKON IEMHU MOCTOSTHHOTO TOKa. BHEIIHss XapakTepucTuka
ncTtoudruka. CXeMpl 3aMEIICHHS ¢ HCTOYHHMKOM TokKa U ¢ uctouyHukoM OJIC. Pexumbl
XOJIOCTOTO XOJ1a M KOPOTKOT'O 3aMbIKAHHUS.

3akon Oma mis yyactka uenw, cojepxaniero ucrounuk JIJIC. [loTeHnmanbpHas quarpamma.
[TocnenoBarenbHOE U MapaAJIEIbHOE COEAMHEHUS PE3UCTOPOB.

[IpaBuia cocraBieHus ypaBHEHUH, ONMMCHIBAIOIINX PEKUM B TMHEUHOM JIEKTPUUECKOH 1IEIHN:
3akonbl Kupxroga. (Ilpusectu npumep.)

[IpaBuia cocraBieHus ypaBHEHUH, ONMUCHIBAIOIINX PEKUM B TMHEUHOU JIEKTPUUECKOH 1SN
METO/ y3JIOBBIX TTOTCHIIMAIOB, METOJ] KOHTYPHBIX TOKOB. ([IpuBecTu mpumep.)

[IpuMeHeHrne TPHUHLIMIIA CYNEPHO3UIUHN (HAJOXKEHUs) M MPUHIUNA MPONOPIHUOHATBHBIX
BEJIMYUH K PaCUETy IEKTPUYECKUX LICTICH.

Pacuér nuHeHbIX 1enel MOCTOSHHOTO TOKa METOIOM 3KBHBAJIEHTHOTO T€HEpATOpa.
[Tepenaya MOIIHOCTH OT AKTUBHOTO JBYXIIOJIOCHHKA K TMACCUBHOMY (OT TeHepaTopa K
Harpyske).

HenuneiiHple 31IeMEHTBI: OCHOBHBIE XapaKTEPUCTUKU U KIacCHPUKAIHSI.

Pacu€r HenmHEHHBIX IIemeld MOCTOSHHOTO TOKa rpadudeckuM MetojaoM. HenmuHelinbie
UCKa)XEHUS POPMBI KOJIeOaHHA.

Jluneapu3zanusi BOJBTAMIIEPHON XapaKTEPUCTUKH. 3aMEIICHUE HEJIMHEHHOTO »JEeMEHTa
JUHEUHBIM JBYXITOJTIOCHUKOM.

Pacuér »snekTpuyeckux Iemned, CoAepKallUX HEJIWHEHHBIE 3JIEMEHTBI, METOJIOM
HKBUBAJIECHTHOTO T€HEPATOPA.

Ilenu cuHycompanbHOoro Toka. OmnucaHue CHUHYCOMIAIbHBIX (PYHKIMI BpPEeMEHH B BUJE
BPEMEHHBIX JHarpaMM, BEKTOPOB, KOMIUIEKCHBIX uuceld. (OCHOBHbIE MapameTpbl
CUHYCOMIAJIbHBIX KOJIeOaHUIl: aMIIMTY/1a, 4acTOTa U HavaidbHas Qasa.

CuMBoOIMYECKUN METOJ pacyeTa Iierneil CHHyCOuJalbHOro Toka. 3akoHsl Oma u Kupxroda B
KoMILIeKCHOM popme. KoMIIekCHBIE COPOTUBIICHUS.

OcoOenHoCTH pacuéTa dNEKTPUIECKHX IETe ¢ MHAYKTUBHBIMU CBSI3SIMH.

Pe3oHaHC B IMHEHHOMN 3JIEKTPUYECKOM LIETTH U €T0 OCHOBHBIEC XapaKTEPUCTUKH.

CrekTphl nepuogudeckux koiedanuit. ConexkTp aMIIUTy I U CIIEKTpP ¢a3s.

[IprMeHeHne MeTo1a HAJIOKEHUSI 111 pacyéTa peaklvu JMHEHHOM e Ha MEePUOIUYECKOe
BO3/ICHICTBIE HECUHYCOUIATLHON (POPMBIL.
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19. Onucanne TUHEHHBIX SJIEKTPUUYECKHUX IETNEH YEeThIPEXTOMOCHUKAMU. DU3UIECKUNA CMBICT
koddpuimenToB Z-popmel. KackagHoe coeMHEHNE YETHIPEXTTOFOCHUKOB.

20. Onucanue JIEKTPUUECKHUX IeNeld B TEePMUHAX «BXOA-BBIX0M». KoMrutekcHbIN kKodduiimeHt
nepeaayn. AMIUIUTYIHO-4AaCTOTHAs U (pa304aCTOTHAS XapaKTePUCTHKH.

21. N300pakeHne aMIUTUTYJHO-YaCTOTHOW XapaKTePUCTUKH B JoTapu(MHUUECKOM maciiTrade: B
Herepax u Jenuoenax.

22. MrHOBeHHast ¥ CPEHss MOIIHOCTU CHHYCOMAAILHOTO TOKAa HA aKTHMBHOM COMPOTHBIICHUU.
JleiicTByrolue 3Ha4€HNs TOKA U HANIPSKEHUS.

23. MOIIHOCTH B 1IETIH C PE€aKTUBHBIMU 3JIEMEHTAMU: aKTUBHAS, PEAKTUBHAS U IOJTHASI MOLITHOCTH.
Koadpdunment momuoctu.

24. Tpéxdazusiii renepatop. CummeTpuuHas TpéxdaszHas CUCTeMa HANPsHKEHUM.

25. Coenunenne Tpéx(dasHoro reneparopa ¢ Harpy3koil. das3Hple U JMHEHHBIC HATPSIKCHUS.
CUMMETPUYHBIA U HECUMMETPUIHBIA PEKUMBI TPEXHA3HOU LIETIH.

26. Pacuér 3neKTpuYecKuX 1erneil ¢ MHAYKTUBHBIMU CBSI3SIMH.

27. IlepexoaHblii MpOIECC B JIMHEWHOW SJECKTPUYCCKOM IIEMU: OCHOBHBIC TMOHSTHS W TNpaBUiIa
KOMMYTAIUU.

28. Tlopsamok pacuéra mepexoIHbIX MPOIECCOB B JTMHEHHOMN AIEKTPUIECKON IIENMU KIACCHUYECKUM
metoaoM. J[Ba cocoba cocTaBieHus Xapakrepuctuueckoro ypasHenus. (IIpusectu mpumep.)

29. IlepexomHblii TIpoliecc B JUHEHHOM AJICKTPUYECKOM Iienu mepBoro mopsiaka (B RL-mern).
[TocrosHHas BpeMeEHU LIETH.

30. AHanu3 nepexoIHbIX MPOIECCOB B IMHEHHBIX SJEKTPUUECKUX LIETAX C ABYMS HAKOMHUTEISAMU:
1) ciyyail TpOCTBHIX JCHCTBUTENBHBIX KOpHEH, 2) ciiydail KpaTHBIX KOpHEW, 3) ciydai
KOMIIEKCHO-COTIPSIKEHHBIX KOPHEH.

31. OnepaTopHbIif METON pacdéra MEepexoIHBIX MPOLECCOB B JIMHEHHBIX AJIEKTPUUYECKHUX IICTISAX.
[IpeoOpazoBanue Jlammaca u ero cBoiCTBA.

32. [lopsinok pacuéra omneparopHsiM MetoaoM. IIpumep pacuéra omeparopHsiM MeTonoM RL-
LEeMnu.

33. [lousiTe nepenaToyHON PYHKIUHU JTMHEHHOM 3IEKTPUUECKON LIeTH.

34. IlepexoaHas BpeMEHHas XapaKTepUCTHUKA JIMHEMHON AJICKTPUICCKOM TIeTTH.

35. UMnynbCcHas BpeMEHHasi XapaKTepUCTUKA JIMHEHHOM 3IeKTPUYECKOM LeTH.

36. Onpenenenue peakuuyu LENU Ha MPOXOXKICHHE MPSIMOYTOJIBHOIO HUMIYJIbCa M HMITYJIbCa
POM3BOJILHON (POPMBI.

Tunosble 3a1aHKs K 3a4€Ty 10 JUCHUILJINHE

1. MeTtonom skBHBaneHTHOroO uctouHuka J/]C HaliTu Tok Harpy3ku. Harpy3koii siBisieTcst
pesuctop RH.

2. BBIUHCITUTD MOTPEOIAEMYIO HATPY3KOH MOIIIHOCTh. BRIYHCIUTh MAaKCUMAIIbHYIO MOIITHOCTD,
KOTOpasi JOCTUTaeTCs B COrNIACOBAHHOM pexume. [1ocTpouTh rpaduk 3aBUCUMOCTH
MOIITHOCTH OT conpoTtuBieHus P(Ru).

3. MeTo10M 3KBHBAJIEHTHOT'O T€HEPATOPA HANTU TOKU U HANIPSIKEHUS HA HEJTMHEUHBIX
3JIEMEHTaX 3JIEKTPUUECKOH 1eTH, BOJIbT-aMIIEPHbIE XapaKTEPUCTUKNA KOTOPBIX N300paKeHbI
Ha rpaduke.

4. HauepTuTh 35KBUBAJICHTHYIO JUHENHYIO CXEMY 3aMELICHMSI, 3AMEHUB HEJTMHENHYIO 4acThb
CXEMBI JIMHEHHBIM JBYXIIOIOCHUKOM. Paccunrars nmapaMerpsl SKBUBAJIEHTHOTO JIMHEHHOTO
JBYXTIOJIOCHUKA ISl MAJIBIX MPUPAIICHUI B OKPECTHOCTH paboueit TOUKH.

5. CuuTad, 4To KIJII0Y NEPEXOUT U3 TTOJIOKEHUS | B TOJIOKEHUE 2 MTHOBEHHO, 3aIUCaTh
AQHAJTUTUICCKUE BBIPAKCHUS:
a) HampsDKeHUs Ha KoHzaeHcaTope Uc(t),
0) Toka B katymike iL(t).
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6. 300pa3uth nepexoaHbIi mpoliece Ha rpaduke.

MOJYJIb 2

Bonpocel k 3xk3amMeHy
1. Pesucropsl. OcHOBHBIE TapaMeTPbl 1 MAPKUPOBKA. PE3MCTUBHBIN 1€NUTENb HAPSKEHUS.

2. Konpgencaropsl. O01acTh NPUMEHEHUS, OCHOBHBIE TTApaMeTPhl 1 MAaPKUPOBKA.
3. Jduddepenmupyromas RC uens. HaznadeHne 1 OCHOBHBIE XapaKTEPUCTHKH.

4. Nurerpupytomas RC nens. HazHaueHne 1 OCHOBHBIE XapaKTEPUCTUKHU.
5.

Huonsl. Haznauenue u MmapkupoBka. OCHOBHBIE TapaMeTPhI BBIIPSIMUTENbHBIX THOJIOB.
Bonbr-amnepHas xapakTepucTHKa AUOAA.

6. Paboumnii pexxum nuona. JIByXmonynepruo HbIN BBITPSIMUTEN.
7. Ilpocreiimmne nuoaHbie cxeMbl. [IMKOBBIN JeTeKTOp. J{M0IHbIE OTPaHUYHUTENH.

8. Crabunutponsl. HasHaueHne u OCHOBHBIE apamMeTphl. bazoBast cxema BKIIIOYEHUS U BOJIBT-
aMIIepHasl XapaKTEePUCTHKA.

9. bunongpHHble TpaH3ucTopsl. Tpan3ucTopsl N-p-N u pP-nN-p Tunos. OCHOBHbIE MpaBUia
paboTHI.

10. Cxema BKIIIOUEHHS M IPUHIIAIT paOOTHI TPAH3UCTOPA.
11. Craruueckne BAX 1 cxembl BKIIOUEHHUS TPAH3UCTOPOB.
12. JInHaMUYEeCKUi PEKUM pabOThI TPAH3UCTOPA.

13. Cxewmsl 3a1anus paboueit Touku Tpanzucropa. CMerienue TokoM 6a3sl. Ctadunuzanus
paboyeil TOUKH.

14. 3anganue pabodveil TOUKU TPAH3UCTOPA C MTOMOIIBIO JeIUTeNs HanpspkeHus. Ctaduin3anus
paboueii Toukn. Cxema yCHIMTENbHOTO Kacka/la Ha OCHOBE CXEMBbI ¢ OOIIIMM AIMUTTEPOM.

15. Cxema u ipuHIUT PaOOTHI OJHOTAKTHOTO YCUIIUTENSI MOIIHOCTH.
16. JIByXTaKTHBIN YCHUIIMTEIb MOLHOCTH.

17. Omnepanuonnsie ycunurenau. Haznauenue u ycimoBHble 0003HaueHus. CTpyKTypa
oTepanroHHoro0 yeunutelnss. Mozaens uneansHoro OY. OcHOBHBIEC MpaBwiia padOTHI IPH
HaJIUYHH OTPHUIATEIHHOM 0OpaTHOM CBS3H.

18. AHanu3 cxembl HHBEPTHPYIOLIETO ONEPAIMOHHOT0 YCHIINTeNs. bamancupoBka BXOIOB.

19. HewnBepTupyromuii onepanroHHbIi yeuianuTelb. CxeMa MOBTOPUTENIS HAMIPSIKEHUH.
[Tpenocrepexxenus npu padoTe ¢ ONepaluoOHHBIMU YCUITUTENSIMHU.

20. JIuddepeHnmanbHblid YCUIUTENb Ha ONEpallioOHHOM ycuiuTenne. CxemMa HHBEPTUPYIOIIETO
CyMMAaTopa.

21. Cxema CyMMHUpPOBaHMS-BBIYUTAHUS Ha OTepallMOHHOM ycunuTene. Paspaborars cxemy Ha
ocHoBe OV s peanuzanuu crieayromero BeipakeHus: Ug=U1-2U2-Us.

22. Peanuzanus uHTErpUpyomero u nuddepeHupyromero ycrpoiictea Ha OV,
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23. OCHOBHBIE IMapaMeTPhI ONEPAITMOHHBIX YCUIIUTEIICH.
24. BnusHUE OTpULIATENFHONW 00paTHOW CBSI3M HA MapaMeETPhl ONEPALIMOHHOTO YCHIUTES.

25. BnusiHue oTpUIaTebHONM 00paTHOM CBS3M Ha KOY(PGUIIMESHT YCHUIICHHUS U BXOIHOE
COITPOTHBIICHUE CXEM Ha OCHOBE OTEPAIMOHHOTO YCUITHTEIS.

26. BnusHue oTpuLaTenbHONW 00paTHOW CBSI3M HA BBIXOJIHOE COMPOTHBIIEHHE U TIOJOCY
IPOMYCKAaHHs CXeM Ha OCHOBE ONEPALIMOHHOTO YCHIIUTEIIS.

27. JluaucTtopsl. AHaINU3 pabOTHI B IIETIH TEPEMEHHOTO TOKA.
28. Tpunuctopsl. BonbT-amriepHas xapakTepuCTHKA U 00J1aCTh TPUMEHEHUS.
29. Komnapatopsl 1 ux npuMeHeHue. JIosxxupie cpabaTeiBaHusl.

30. Ananu3s u pacu€r tpurrepa llImurra.

TecToBble 3aJaHUs K IK3aMeHY
Pa3zpaboTano HECKOJIBKO BapHAHTOB TeCcTOB. OJIMH U3 BAPUAHTOB MPUBEAEH HUKE.

1. Onpenenute BEIXOHOE HANIPSKEHUE JIETUTENS HANPSKECHUIA:

a) U2=1 B; 6)U2=10B; B)U2=5B; r)U2=2B.

2. OnpenenuTe NOTEHIMAN TOYKU A OTHOCUTEIBHO 3€MJIH.

:::::::::::m:::::::;R__2|::::::;@:...A._Ré_l_.
ke ke Tk
CAOB
SR SRS E TR EE EEE T EEEFEE P EE TS
2 (0A=1B; 5) @A:Z,SB; B) (oA:SB; ") Ppa=158B

.
. I .
[
Uge 1) RI1 U
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a) HHTETPUPYIOIICH; 0) muddepermupyromei;
B) UHTETpO-AudepeHunpyromei; r) nuddepeHnnanbHONM.
4. Ilocrosinnas Bpemenn RC-menu onpeaensercs Kak:

e _R2C _RC _RC?
2) . r=R°C; pr=RC, pr=RC"

5. Kakast u3 npuBeaEHHBIX XapaKTEPUCTUK He OMHOCUMCA K TTapaMeTpaM Auoja?

a) MaKCUMAaJIbHO JIOITYCTUMBIN TIPSAMOM TOK nuoza - Imp.max;

0) MaKCUMaJILHO JIONYCTUMOE 0OpaTHOe HanpspkeHue - UoOp.max;

B) MAaKCUMAJIbHO JI0ITyCTUMOE MPsIMOE HarpspkeHue - Unp.max;

T') 0OpaTHBIN TOK MTPU MAaKCUMAJIBHO JOITYCTUMOM 00OpaTHOM HampsbkeHuH - loOp.max.

6. B cxeme 0gyxnonynepuooHozo évinpamumens 6 OTPULIATEILHOM MOIYTIEPUOJE Cemeso20

V1(t) =V1, sin(wt + @)

Hal’lpﬂ.?fceHuﬂ MoK npomekaem qepes’ ()uodbz:
o TS S E
................... UEEEESEEEEEREEIERTEREAE
ST T o S E
(Do Sl T et e
S S T
Diu D2. D2u D3. D2u D4 . Dl1u D3
a’) ’ 6) y B) f F) .

7. Kakast U3 npuBeIEHHBIX XapaKTEPUCTUK He OMHOCUMCsA K TTapaMeTpaM cTaOuIuTpoHa?
a) HarpspkeHue ctabunuzanuu - Ucr;

0) MUHIMaJIbHOE, MAKCUMAITbHOE 1 HOMUHAJILHOE 3HaYE€HHE TOKA CTA0MIM3aIuy - [cT.min,
Ict.max, IcT.HOM;
B) MAaKCUMAJIBHO JIOMTyCTUMOE 00paTHOe HamnpshkeHune - UoOp.max; U
A
0= T
r) nuddepeHnnanbHoe CONPOTUBICHNE HAa yYacTKe CTa0uIn3amnuu - Al

8. BunonapHvim mpan3ucmopom Ha3bIBAETCS MOTYITPOBOAHUKOBBIA TPUOOP, MMEIOIIIHIA:

a) OJIMH P-N epexo; 0) nBa p-N mepexona;

B) TpH P-N mepexona; T') 4eThIpe P-N mepexoa.

9. Kakoe u3 BeIpaXEHUH OMPEIEISET ycuiumenbhble ceolicmaea OUTIONSIPHOTO TpaH3uCcTopa?
a)lb=Ik+16; 0)Ixk=o Id; B) Ik=P-10; r) Ik =a - I» + Ik6o.

10. Kakast u3 cxem BKJIIOUCHHS OWIOJISIPHBIX TPAH3UCTOPOB OOECIIEUUBACT HAUOOIee WUPOKULL
OUana3on YCUIUBAeMblX Yacmom?
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a) ¢ obOmIeit 6azoii; 0) ¢ 00IMKUM KOJIJIEKTOPOM;

B) C OOIIUM IMHUTTEPOM; T') ¢ OOIINM 3aTBOPOM.

11. JJunamuueckum pesxcumom paboOThl TPAH3UCTOPA HAZBIBAIOT:

a) peKUM HaCBIILIEHUS; 0) peXHM OTCEUKH;

B) PEKHUM pabOTHI O€3 HArPy3KH; T') peXuM paboThI C HArPy3KOH.

12. Ycunurenb, BHIXOTHOE COMPOTUBIEHNE Ryix KOTOPOTO MHOTO MEHBIIIE COTIPOTHBIICHUS
Harpy3ku Ry, Ha3bIBAIOT:

a) IMHAMUYECKUM YCHINTEIEM; 0) yCHIINTENIeM TOKa;

B) YCHJIMTENIEM MOUTHOCTH; T) YCUJIUTENIEM HaIpPSHKEHUS.

13. B panHOW cxeme IS TEpMOCTAOWIM3AIMU TIOJOKEHUs pabodell TOYKH BBOJIUTCS
ompuyamenvbHas 00pamHas cés3b N0 NOCMOSAHHOM) MOKY.

R,. Ry .

a) C IIOMOIIBIO PE3UCTOPa ; 0) ¢ MOMOIIIBIO Pe3UCTOpa ;
R,. c,

B) C MOMOIIBIO PE3UCTOpa < T') C TOMOIIIBIO KOHICHCATOpa :

14. Kak mo-pyromy Ha3bIBalOT BKIIOUEHUE OUMOISIPHOTO TPAH3UCTOPA IO CXEME C 00WUM
KOJIeKmopom?

a) 6a30BbIi MOBTOPUTEIID; 0) SMUTTEPHBIN TOBTOPUTEITH;
B) KOJIJICKTOPHBII TOBTOPHUTEINb; T') YCHJIUTENb HANPSDKEHHUSL.

15. B npuBea€HHON HUXKE CXEME YCWINTENS MOIIHOCTH, IIPHU N0J1a4€ HA BXOJ HOA0HCUMENbHOU
NONYEONHbI 2APMOHULECKO20 CUSHAA.

Cp VT1 Ex1
é‘ =
Usx R
=1 ATl
L=

Ex2
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a) Tpansuctop VT1 3akpeit, a VT2 - OTKpHIT;

0) Tpansuctop VT2 3akpeit, a VT1 - OTKpHIT;

B) 00a TPaH3UCTOPA OTKPHITHI,

r) o0a TpaH3UCTOPA 3aKPBITHI.

16. Kakoe u3 Ha3BaHUM He 0003Hauaem BBIBOJ MOJEBOTO TPaH3UCTOpa?
a) 3aTBOp; 0) smMuTTED; B) CTOK; I') UCTOK.

17. Kakast u3 XapakTE€pUCTUK MOJIEBBIX TPAH3UCTOPOB IMPECTABICHA HA PUCYHKE?

UoTe U3I/I UIA2 Uote Usm
a) CTOKOBAs XapaKTEPUCTHUKA;
0) CTOKO3aTBOpPHAs XapaKTEPUCTHUKA;
B) CTOKOMCTOKOBAsI XapaKTePUCTHUKA,;
T') 3aTBOPHAs XapaKTePUCTHKA.
18. /[unucmop — 310 MOIYIIPOBOTHUKOBBIN TPUOOP:
a) C OHUM P-N EePeX00M; 0) ¢ IByMs P-N mepexoamu;
B) C TpeMsl P-N mepexoaamu; T') C YETHIPbMS P-N MIEpEexX0aaMH.

19. BpIxomHOE HaIpsDKEHHUE OMNEPAIMOHHOTO YCHIUTENS C KOAPOHUIIMEHTOM YCHUIICHUS
oOpa3yercs Kak:

1L,

0) U6blx = K(UZ 'Ul);

r)  6bix

a) Uebzx = K(UZ +U1);

U, =KU,-U,).

B) ~ 60X

20. BxoiHOIi Kackaj OnepalioHHOT0 YCHIINTENS IPEACTaBIsIeT COOOM:
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a) nuddepeHImanbHbIA YCUITUTED, 0) CYMMUPYIOIIUH YCUITUTEh;
B) YMHOXHTEJb HAIPSXKCHUH; T') AETUTETb HAIPSKEHHUH.

U, =18
21. Onpenenure BIXOAHOE HANPSDKEHUE CXEMBI C uaeanbHbM OY mpu — 6% .

Uo‘b:x
U&x

a) U6‘blx :103; 6)U3b1x:5B; B)Ueblx:lB; F)UGblx O’lB
22. Onpenenure BbIXOJHOE HANIPSHKEHUE WHBEPTUPYIOLIETO YCUIIUTEIS:
a)UZ:GB; 6)UZ:—ZB; B)UZ:—4B; r)U2:—SB.

a)UZ:ZB. U2=48B. U2=558. U2=-2B
, B r :

L. S

=B

S
o ? =718, ¢ =08

25. JlanHast cxema Ha3bIBaeTCs:



a) CYMMUPYIOLIUM YCUJIMTEIIEM;
0) muddepeHInaTbHBIM YCHUITHTEIICM;

B) YMHOXKUTEJIEM HAIIPSKEHUI;
T) JeIUTEIeM HaIpSKeHUH.

26. Kakoii u3 npuBeIEHHBIX MAPAMETPOB He A6/15emcs TapaMeTPOM ONEPAIMOHHBIX YCHIIUTENEH?

a) HallpsHDKCHHUE CMENICHUs;  0) BXOJHOH TOK;

B) Pa3HOCTH BXOJHBIX TOKOB; T) CyMMa BXOJHBIX TOKOB.
27. Onpenenute K03 GUIMESHT Nepeadn yenu 06pamHou Cs3u.

R1
a)ﬂ_ﬁ; G)ﬂ RL

28. BBejeHune B yCUITUTEb OMpUyamebHol 00pamHuou cesa3u.
a) HE U3MEHsAeT K03 (PUIIMEHT yCUIICHNUS;
0) ymeHbIaeT Ko3OPUIUEHT yCUIICHHUS;

B) YBEJIMYUBACT KOIPDUIIMCHT YCUICHUS;
I') MEHsIET 3HaK KO3 PHUINEHTa YCUIICHHUS.

-

_ 6blX
kOC

29. Omnpenenute KOd(POUIHUEHT  YCHUIICHUSA 6x YCUITUTEIIS,

OTPHILIATEIbHOM 00paTHON CBS3BIO:

OXBA4YC€HHOT'O
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GbIX

Y :1+ﬂK koc:l+K K = K K

oc — 4 s koc:—
0 CTTK L p. o LK. LK

30. BBenenue B yCUITUTEb OMPUYAMENbHOL 00OPAMHOU CEA3U CO CLONCEHUECM HANPAICEHULL:
a) He U3MEHSET BbIXOJAHOE COIPOTUBICHUE YCUIUTEIIS;
0) YMEHBIIIAET BBIXOIHOE CONIPOTUBIICHUE YCUITUTEIS,

B) YBEJIMYMBAET BBHIXOJAHOE COMPOTUBICHUE YCUIUTEIIS;
') MEHSIET 3HaK BBIXOAHOTO COMPOTUBIICHUS YCUITUTES.

31. @yHKIIMOHATBHOE Ha3HAYEHHUE KOMNAPamopa 3aKiI04aeTcs:
a) B IEPEMHOXXEHUH BXOJHOTO ¥ OMOPHOTO HAMPSKEHMUI;
0) B CpaBHEHMH BXOJIHOTO HAIIPSKEHUS C OTIOPHBIM HAPSKCHUEM;

B) B BEIYMTAHUHU U3 BXOJHOI'O HAIIPAXKCHUSA OIIOPHOT'O HAIIPAXKCHHA
I‘) B BBIYMTAHUHU U3 OIIOPHOT'O HAIIPSIKCHUA BXOAHOTO HAITPAKCHU.

32. CKOJbKO YPOBHEH HANPSKCHUN MMEET BBIXOHOE HAMIPSDKEHUE KOMNApamopa?
a) IBa, 0) Tpu; B) YETHIPE; r') 0ECKOHEUYHOE MHOXKECTBO.
33. Breaenue eucmepesuca B paboTy KOMIIapaTopa MPUBOJAUT K MOBBIIIECHUIO:

a) TOYHOCTH; 0) yCTOMYHUBOCTH; B) TIOMEXOYCTOMYUBOCTH; T') OBICTPOACHCTBHUSI.
TunoBsble 3a1aHUA VIS CAMOCTOSATEILHOI Pad0THhI

. AHanM3 NEKTPUUECKUX LENEW NEPEMEHHOTO TOKA.

. AHQJIN3 CXEM BBIIPSMUTENCH NEPEMEHHOTO TOKA /111 UICTOYHUKOB MUTAHMUSL.
. Ctabunn3atopbl HAMPSKEHUS.

. AHaNIU3 CXEMbI SMUTTEPHOTO TTOBTOPHUTENS HA OUTIOISIPHOM TPAH3UCTOPE.

. TpaH3uCTOPHBIN UCTOYHUK TOKA.

. AHQJIN3 TPAH3UCTOPHOIO YCHUIIUTEIBHOIO Kackaja ¢ OOIIUM SMUTTEPOM.

. IByXTaKkTHBIC BBIXOJHBIE KaCKa bl TPAH3UCTOPHBIX YCUIIUTEIEH.

. Muddepennpanbabie yCUITUTEH.

9. Monaens D6epca-MoJuta 111 OCHOBHBIX TPAH3UCTOPHBIX CXEM.

10. OcHOBHBIE CXEMBI BKJIIOUEHHUS ONEPALMOHHBIX YCUIIUTENEH.

11. [TapameTpbl OnEepalMOHHBIX YCUIATEIIEH.

12. Cxembl UHTETPUPYIOMUX U TU(DPEPEHITUPYIONTUX YCTPONCTB HA OTIEPAITMOHHBIX
YCUJIUTEISX.

13. OnepanioOHHBIE YCUIUTENIN C OJJTHUM HCTOYHUKOM MTUTAHMUS.

0O 1 ON BN~
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14. OOpaTHast CBSI3b M YCUJIMTEIN C KOHEYHBIM YCUJICHHEM.
Tunossblie 3a7aHusA K NIPAKTHYECKUM 3aHATHAM
U KYPCOBOMY IIPOEKTHPOBAHMIO

3AJJAHUE Ne 1

OIIEPAILIMOHHOE VCTPOMCTBO JULA PEH_vIEHI/Iﬂ CUCTEMBbI JIMHEUHBIX
YPABHEHUU
Hcxonnple JaHHbBIE

TpeOyeTcsi cIpoeKTUPOBATh AHAJIIOTOBOE YCTPOWCTBO IS PEIICHUS CIEIYIONMEH CHCTEMBI
JIMHEUHBIX YPABHEHUN OTHOC F@ﬁﬁ&ﬁ%ﬁéﬁ&@hl{zﬁfx X1 %o X

Ay Xy + 8y X, + Xy = by

Ay Xy + Az X, + 8y X5 =D

DTy CUCTEMY YpPaBHEHMH MOYKHO JAIIGATE B MATPUIH i o ME KaK AX=b e A- marpuma
2

Ay 3
MOCTOSTHHBIX KO3(PPUITNEHTOB, a ¥ U O -COOTBETCTB H¢ BEKTOP-CTOJIOLIBI:
A=lay ay | X=X | b=[b
a3l a32 a33 X3 b3

BxoaHbsIMu HapaMeTpaMu JaHHOTO YCTPOWCTBA SBISIOTCS KOX(QQHUIMEHTHI MpaBOM 4yacTh
cncremsr 0 1=13, KOTOpBIE H3MEHSIOTCS C TEUEeHHEM BPEMEHU M MPEICTaBISAIOT CO00i
JJIEKTpUYECKUe HanpsukeHHs. IIpoexTupyemoe yCTpOHCTBO JOMKHO pPabOTaTh B pealbHOM
MacmTabe BpeMeHH M (OpMHUpOBaTH Ha BBIXOJE pEILICHHWE CHCTEMbl ypaBHEHHA X, 1=13

COOTBETCTBYIOIIECE TEKYIIEMY 3HAUCHHIO KOA(DPHUITUEHTOB bi, =13

WCXOIHBIMH JaHHBIMM IS NPOCKTHPOBAHY SBIOTCH:
ij ! I = g 1 = y
e ko> punuenTs Marpuipl A - J ;

® HOMMHAJILHBIC 3HAYCHMS 3JICMCHTOB BEKTOpa b Pin.Dan.ban M JIUara3oH UX U3MEHCHUA
+ Ab;p,,%,i1=13.
)

* 0
e JIONyCTUMAs BeTWYMHA OMHUOKH MpeoOpa3oBaHUs o.%.

o
® N3MEHEHME TEMIIEPATYPHI OKPYKAIOLIEN Cpebl AT, C.

e comporueieHue Harpy3ku n KON,

IlopsanoK BEINONIHEHUS

1. Ucnonb3ysa crpaBouYHbIE JaHHBIE, BHIOpATh OINEPAIMOHHBIM YCHWJINTEIb M OINpPENEIUThH
OCHOBHBIE ITapaMeTphl IPEOOPa30BAHMUS.

2. IlpuBecTH CXEMHYIO0 peal3alMI0 ONEPANMOHHOTO YCTPOMCTBA M PACCUUTATh TOYHBIE
3HA4YCHUS CONPOTUBJICHUHN PE3UCTOPOB BXOAHBIX LICTICH.

3. Ilo cipaBOYHBIM JaHHBIM BBIOPATH THI PE3UCTOPOB U OMPEIETUTh HOMUHAJIbHBIE 3HAUCHUS
UX CONPOTHUBIICHUM.

4. Onpenenuth MOTPEIIHOCTh YCTPOMCTBA, BBI3BAHHYIO OTKJIOHEHHWEM CONPOTUBIICHHI
pE3UCTOPOB OT UX PACUETHBIX 3HAYEHUN.

5. PaccuuTaTh TeMmepaTypHYIO MOTIPEIIHOCTbh U ONPEIEIUTh CYMMAapHYHO IMOTPEIIHOCTh
YCTPOMCTBA.

6. OnpenenuTs MaKCUMaIbHYIO MOLITHOCTh, PACCEMBAEMYIO Ha KaXJI0M PE3UCTOpE, U BHIOPATh
PE3UCTOPBI 0 HOMUHATBHOM MOLTHOCTH.

7. PazpaboTaTh NpUHIMMHAIBHYIO CXEMY ONIEPAIHOHHOTO YCTPOMCTBA U NMPUBECTH MEPECUCHB
AJIEMEHTOB.
MeTtonnueckue yka3zaHus
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1. OHepaHI/IOHHHI/I YCWJIMTENb BBIOWPAIOT, UCXOMASl M3 3aJaHHOW JOIMYCTUMOM OIMMOKH
npeoOpazoBaHus 5 ° . IIpu 5TOM HEOOXOIMMO yYYUTHIBATD, YTO €CIIM CyMMapHas MOTPEIIHOCTE

3amaHa Ha ypoBHe 1 %, To cnmeayer ucnonwszoBath OV obweco npumenenus. Ilpu MeHbIINX
3HAYEHUAX MOTPEIIHOCTH BHIOUPAIOT npeyusuonuvie OY.

2. lns ompeneneHns CXeMHOW peasi3aliiu yCTpOI/ICTBa uenecoo6pa3Ho 3amucarh pelieHue

CHCTEMBl YpaBHEHHH uepe3 OOpaTHYIO0 MaTpHILy A7l kax X=A 'b U IIPEACTaBUTH €T0 B

¥X: X TIpu BpIOOpe MaciTaba

pasBépHyTOil OpMe OTHOCHTENHHO IIepPEMEHHBIX
HpGO6_p3.30BaHI/I$I Haao OIpEACIUTL MUHHUMAJIBHBIC WU MAKCHMAJIBHBIC 3HAYCHUS MNMCPCMCHHBIX
X 1=13 1oy wsmenemnn xosddummentos =13 5 sanammex mpemenmax. Ilocime sToro mo

CIPAaBOYHBIM JaHHBIM ONPEICINTh MAaKCHUMAJIbHOE BBIXOJHOE HampspkeHue OY Uy max pu

3aJaHHOM COIIPOTUBJICHUHU HAarpy3Knu Ry n BBI6paHHOM HAMps>KCHUN UCTOYHUKA MMUTAaHUAA. 3areM

}aacchTaTlT |MaCH_ITa6HBIe KOXQQUIMEHTHl TO0 KaXIO0W MEepeMEHHOHM BeKTopa X Kak
11 =1, . .
Uvmax /X W 3amucaTth IpeoOpa3oBaHHYIO CHCTEMY YPaBHEHUH JUIS TOCIIEAYIOMICH

. x =KA™'b . [k 00
CXEMHOM pealmu3aluu B Buje ° , The: 1
=|0 k, 0

0 0 k,

3. UwucneHHOe 3HAYEHUE MOTPEUIHOCTH,—CBSI3aHHOE C BBIOOPOM pE3HCTOPOB, MOXKHO

¥ ~ X i I ]
OIIPENETUTD IS KaXI0i IepeMeHHon ™ C MOMOIIBI KOMIIBIOTEPHOTO MOIETHUPOBAHMS
o hopmyie: X —X
<bpy 5:maxu-100%
b vmax

x
rae X - 3HaYeHWe BBIXOJHON NEPEMEHHOM NMPU TOYHBIX 3HAYCHUSX CONPOTHBICHHN PE3UCTOPOB,
a X- 3Ha4YeHHE BBIXOJAHOW MEPEMEHHOMN MPHU BHIOOPE COMPOTUBIICHUHA M3 CETKHM HOMHHAJIOB, JTHOO
C Y4ETOM TEXHOJIOTMUYECKOTO JI0IyCKa.

4. TeMriepaTypHYIO IOTPEIIHOCTh YCTPONUCTBA MOKHO PaCCUYUTATh MO METOIUKE, U3JI0KEHHOM

B [3].
5. Ilpu BeIONHEHUM M. 6, UCHOJIB3YSd KOMIIBIOTEPHOE MOJECTUPOBAHHE, ONPEICIUTh JIMOO
MaKCHMAaJbHBIA TOK Im, MPOTEKAIONINI Yepe3 PEe3UCTOp C CONmpoTHUBIEHHEM R, ubo

MaKCUMaJIbHOE NAJCHUE HAIPSKECHUS Un na mém. 3arem paccuuTaTh MaKCHMAJIBHYIO

paccenBaemMyr0 MOITHOCTb:
P,=12R=U2/R

6. B mpuiojxeHnuu NpruBECTU CXEMbI MOICTUPOBAHNS, TPUHLIUITHAIBHYIO CXEMY YCTPONCTBA U
NepeveHb JIEMEHTOB.

3AZTAHUE Ne 2

CXEMOTEXHHUYECKAS PEAJIM3ALIAA U UCCIIEAOBAHUE AHAJIOI'OBBIX TTU/I-
PEI'YJISITOPOB

Hcxonnple JaHHbBIE

B coBpeMeHHBIX cHCTEMaxX AaBTOMAaTHYECKOTO YIPABIEHHUS IIMPOKO HCIHOIB3YETCSl TakK
Ha3bIBaeMbIl TpexkaHabHBIN, min [IU/[-perynarop. CBoum HazBanuem [T I-perynsarop o6s3an
TOMY, UTO €r0 BBIXOJHON CUTHAJ PaBeH CyMME COCTABJISIIOIINX, IPOTIOPIIMOHANBHBIX KaK CAMOMY
BXOJIHOMY CUTHaIy, TaK U €r0 UHTErpaity v MPOU3BOIHOM.

VYpaBuenue naeanbHoro [T1/I-perynsatopa BBITISAUT CIEAYIOIINUM 00pazoM:



2

t
u(t) =K- e(t)+%-je(r)dr+Td dz—(t)

I 0 t

rae u( . BBIXOJIHOM CHUTHAJI PEryJsTopa, M) - omm6bka yrpaBJieHusl (BXOJHON CHUTHAI

perymsropa), K - npomopuuoHanbHbI  KOYQPHULIUEHT YCHIIEHUS, Ti - nocrosnuas

Tg

WHTETPUPOBaHUS (BpPEMs BOCCTAaHOBJICHUS), - Bpems nuddepermupoBanus. Beexem

cienyromye 0003HaYCHHUS:

K
kp =K, ki = kg =K Ty
i

Torna nepenatounas ¢pyuxuus [INI-perymnsropa Oyaer UMeTh BUA:
. kg p2 +Kyp+k;
W(p):U(p):kp+ﬁ+kdp: dP pP+K

E(p) P P

YtoOBbl OrpaHUYHUTh YCHJICHHE B OOJIACTH BBICOKHMX YacTOT, NMPUOEraroT K BBEJICHHUIO B W(p)
JIOMOJTHUTENBHOrO MoJitoca. [lo3ToOMy B JEHWCTBUTENBHOCTH KaHaJl MPOU3BOJAHOM HMMEET

nepeaaTouHyro (yHKIIHIO

kg P
W (S) =
a(®) Tip+l

)

Tt

.. T¢ = 01T,
rie | - mocTOSHHAS BpeMeHH (GHIBTPA HEKHUX YacTOT, OOBIYHO €& OMpeaeNsioT KaKk | d,

B nacrosimeit kypcoBoii pabote npeanaraercs peanuzonats [11/[-perynsarop B COOTBETCTBUN
CO CXeMaMH, OKa3aHHbIMU Ha puc. 1 u 2.

elr) +  uy
) + )
? p >
+
|Kd E
Puc. 1
"3 [
R7 |
™ J A2 [ ’T
1
Puc. 2

I/ICXOI[HBIMI/I JAaHHBIMU I NPOCKTHPOBAHUS ABJISIFOTCA:

kp,ki u kd .
® YUCJICHHBIC 3HAYCHUS KOA((DUIIMEHTOB X
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R, >, kOm .

® BXOJIHOE COIIPOTHBIICHUE YCTPOUCTBA 6 = ;
e YCHIICHHE Ha BEDXHAX YaCTOTAX JOILKHO GbITh OrPAHMYEHO BENMUMHON ¢ , 1B;
e COMPOTHBIIEHHE HArpy3ku KO,

TlopsioK BBIIOJIHEHUSA

1. BeiOpaTh onepaninoHHbIN ycunuTeab U peanusoBarh [ ][-perynstop mo cxeme Ha puc. 1:
a) pacCuUTaTh HOMHUHAJIBI DJIIEMEHTOB CXEMBI;
0) ompenenuTs Jiorapu(MuUIecKre 4acTOTHBIE XapakTepucTuku ycrpoiicta (JIAUX u JIOUX);

B) wuccienoBaTh AuHamudeckue cpoiictBa I[IM/[-perymsropa mpu momaue Ha €ro BXOJ
CTYIEHYAaTOro CUTHaJa U CIy4ailHOro CUrHasia THIa «Oesblid IIyM»;

T
T') ONIPEEIINTh MOCTOSIHHYIO BpEMEHU (IIIbTPa |, pacCunTaTh 3JIEMEHTHI U] PepeHIUPYIOIETO

YCTPOMCTBA U BHITIOJIHUTH MII. O U B.
2. BeiOpaTh onepaniiOHHBIN yeuIuTe b U peanuszoBars [ I-perynsatop mo cxeme Ha puc. 2:
a) ONpEeNIEeUTh NePeAaTOUHYI0 (QYHKIHIO YCTPOWCTBA;

.. o T
0) paccuuTaTh HOMUHAJBI JIEMEHTOB CXEMbI C YYETOM NOCTOSSHHOM BpeMeHu |

B) ONPEACTUTH JOrapu(PMHUECKUE YACTOTHBIE XapaKTepucTHKH ycrpoiicTBa (JIAUX u JIOUX);

r) uccienoBath auHamMuveckue cBorcTtBa [IW]/I-perymaropa mnpu momadye Ha €ro BXOJ
CTYIEHYaTOro CUTHAaJa U CIy4aifHOro CUTHAaJIa THMa «OeJIbId ITyM».

3. Pa3zpaboTraTh NpUHIUIHAIBHYIO CXEMY U IPUBECTH MEPEUCHDb HJIEMEHTOB.

Meroanueckue ykasaHus

1. Tlpu cxemorexHuueckoit peanuzamuu [IW]I-perynsropoB wucmnonb3oBaTh OV o001mero
MIPUMEHEHHUS.

2. Jlns pacu€éra MHTErpupyoomero u naupdepeHuupyomero ycTpoicTB B cxemMe Ha puc. 1
03HAKOMHTBCSI CO CBEJICHUSIMU, U3JI0KEHHBIMU B pa3zienax 3.6 u 3.7 , a Taxke B mureparype  [2,

3].

3. Jlorapudmuyeckne YaCTOTHBICE XapaKTEPUCTUKHM W  JTUHAMHUYECKHE CBOMCTBa
paspabotanusix [I1]/]-perynsiTopoB onpeneanTs B pe3yibTare KOMIbIOTEPHOIO MOIETHUPOBAHUSI.

4. B npuioxeHuu NpuBecTy cxemsl MojenupoBanus 111 ]/[-perynstopoB, NpUHIMIHAILHYIO
CXEMY U IIEpEYCHb JJIEMEHTOB.

3AJJAHUE Ne 3

YCTPOMCTBO JIJII ABTOMATHUYECKOI'O OXJIAXIEHUS PAJJMATOPA MOILIHOT'O
TPAH3UCTOPHOI'O KACKAJIA

Hcxonnple JaHHbBIE

TpeOyercs CHpOEKTUPOBATH AHAJIOTOBOE AJIEKTPOHHOE YCTPOMCTBO ISl  KOHTPOJIS
TEMIEpaTyphl paiiaTopa MOIIHOTO TPAH3UCTOPHOrO Kackana. [Ipu mpeBbIllIeHUN KPUTHYECKOTO
3HAYEHHUS] TEMIIepaTypbl pajguaropa tmax  oMmKeH BKIIOYATHCS BEHTUWJISITOP BO3IYLIHOTO

OXJIAXKJIECHHUA, 00eCIeUNBAIOIIMIA TOMOJHUTEIBHBIM OTBOJ Temia. Takas 3agada MOXKET OBITh
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pellieHa C MOMOUIBI0 YCTPOMCTBA, MPEACTAaBICHHOTO Ha pucC. 3. 3aMEeTUM, YTO JaHHAs CXeMa
MUTACTCA OT OAHOTO UCTOYHUKA ITOCTOSIHHOT'O HANIPSAXKCHUS Vl.

"5

ﬁm ﬁﬁ'ﬁ? jf“j
7] B : £ ()j »
Rz {7’ [|74 ' @

Puc. 3

Bxoapl onepalimoHHOrO YCUJIMTENS MOJKIIOUYEHbI K BBIXOJAM HM3MEPUTEIBHOTO MOCTa, B
ie4ax KOTOPOro pacioI0KeHbI PE3UCTOPHI RLR2,R3,R4, [Tpu 5TOM B KauecTBE YyBCTBUTEIHLHOTO
5JIEMEHTA MCIIONB3YETCS HEIUHEHHBIA dIEMEHT — mepmopesucmop R2. uamensromuii cBOE
CONPOTHUBIICHUE B 3aBUCUMOCTH OT Temriepatypsl. [1o ycinoBusM 3a1auu, TepMOPE3UCTOP TOKEH
OBITH BMOHTHPOBAH B PaaHaTop.

t<t

Ecnu TemmepaTypa paaupaTopa max  pgeobxoaumo obecreunts Y1>U2 33 cuér peibopa

CONPOTUBIICHU PE3UCTOPOB MOCTOBOM cxeMbl. B 3ToM cinydae Ha Bbixoge OY wumeem
MUHUMAaJbHOE HaNpPsDKEHUE, IPU KOTOPOM TPAH3UCTOP QL 3akpbIT. K ero kosiekTopHoi nenu

TIOJKTIOUEH BEHTUIIATOP 91, KOTOPHIil 06eCcTOUEH.

IIpy MOBBIIEHNN TEMIEPATypPhl PAJUATOPa COMPOTHBICHHE TEPMOPE3NCTOPA YMEHBIIAETCS,
modToMy M yMmeHblnaercs Hampskenue Y1, Hampsxenme Y2 sgBnsercs (uKCHpOBaHHBIM U

orpezensercs Kak U2=RAVI(R3+RY) Epepy TeMIepaTypa paauaropa CTAaHOBUTCS OOJIbIIE, YEM

tmax | geoGxoammo obecrieunts Y2>ULl B s10M ciyuae Ha Boixoge OY HMEEM MakcHMalbHOE

HaNpsDKEHUe, MpU KOTOPOM TPAaH3UCTOP QL OTKpBIBAeTCs, U BKItOUaeTcs: BeHTHiATOp. [lopor
TEMIIEpATyphl cpabaThIBaHKs YCTAHABIMBAETCS C IOMOMLIBIO pe3uctopa R4,

I/ICXOI[HI:IMI/I JAaHHBIMU I NPOCKTHPOBAHUS ABJISIFOTCA:
o tmax,_ C -
e TeMIlepaTypa BKIKOUYEHHUS YCTPOUCTBA OXJIAXKICHUS ;

® MOITHOCTb, MOTPeOIIIeMasi BEHTUISATOPOM P Bm X

® HAIPsKCHUC UCTOYHHKA ITUTaAHUA V1B .

IopsinoK BBINOJIHEHUS

1. Ilo cmpaBo4HbIM naHHBIM BbIOpaTh OV, TepMOpe3ucTOp, M ONPEIACTUTh HOMHHAJIBI
PE3UCTOPOB KacKaza Ha OIEPalluOHHOM YCUJIUTEIE.

2. PaccunTtarh TpaH3UCTOPHBIN KacKasl.
3. [Ipou3BecT KOMITBIOTEPHOE MOJEIUPOBAHUE Pa3pabOTaHHOTO YCTPOMCTRA.
4. PazpaboTaTh NPUHUUIHAIBHYIO CXEMY M IPHBECTH IEpeUeHb 3JIEMEHTOB.

MeToanyecKue yKa3zaHus
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[Ipu BemonHeHun 1. 1 BeIOparh OV 00mero mpuMEHEHUS W TEPMOPE3UCTOP C

OTPHILIATENbHBIM TeMIepaTypHbIM Kodpduuuentom conporusierus (TKC). ComportusneHue
pesucropa obpartHoii cBsa3u RO BpIGparth B Auanazone ot 100 kOM 10 1 MOM.

2. 1t pacu€ra TpaH3UCTOPHOT'O KackaJia 03HAKOMUTBHCSA C OCHOBAMHU pacuéra TPaH3UCTOPHBIX
CXEM, U3JI0KEHHBIMU B [2, 4].

3. CxeMbl MOJETUPOBAHUS, MPUHLHUIIUAIBHYIO CXEMY U MepedyeHb 3JEMEHTOB MPHUBECTH B

MPUIIOKEHUU.
JIabopaTopHbIi NPAKTUKYM
Ne Ne paznena
/' HaumeHoBaHue 1a00paTopHoii padoThI TpynoeMKoCTh, 4ac
W g cnMMJIMHBL
1 21 HccnenoBanue XapakTEpUCTUK MAaCCHBHBIX 4
' RC-uenei
2 29 HUccnenosanue CBOICTB 4
' HOJIYTIPOBOJHUKOBBIX JOJ0B
HccnenoBanue  yCTpOWCTB — JIMHEHHOIO
3 2.5 npeoOpa3oBaHMsl CUTHAJIOB Ha  OCHOBE 4
OIEpPALMOHHBIX YCUIIUTENIEN
4 25 HccnenoBanue mapaMeTpoB ONEpPallMOHHBIX 4
' YCUIIHTEIICH
Bonpocsl k 1a00paTOpHBIM padoTaM 1Mo JMCHUIIHHE
1. TlpuBenamte cxemy uHTerpupytomeld RC-nemu ¥ TOSICHUTE YCIOBUS, NMPU KOTOPBIX
BBITNOJIHAETCS] MHTETPUPOBAHKUE BXOJIHOTO CUTHAIA.
2. Yro Takoe nocrostuHas BpeMeHu RC-uenu? Ilosicaure e€ pu3ndeckuii CMBICIL.
3. Kak ompenenute MOCTOSHHYIO BPEMEHH IO SKCIEPUMEHTAIBHO CHATOW IEpEeXOHOMN
xapaktepuctuke RC-uenu?
4. Tlosicaute peakuuio HHTErpupyromnieii RC-mienu Ha mpsSMOyTOIbHBIN BXOIHOM CUTHAIL.
5. Tpoanamsupyiire xapakrepuctuku @) u ?(®) 11 yurerpupytomeit RC-nern. Kaxoit
uX (PU3NYECKUNA CMBICIT?
6. ITlosicauTe NorapupMUYECKre YaCTOTHBIC XapaKTEPUCTUKU UHTErpupytomeid RC-1emnu.
7. TlpuBemute cxemy auddepenuupyronieit RC-1ienu u nosicauTe yciaoBUs, MPU KOTOPBIX
BBITIOJIHSACTCS TU(PEpEeHIIMPOBAHNE BXOIHOTO CUTHAA.
8. Tlosicaute peakmuio muddepenmupyromerd RC-menmu Ha NOpSMOYTOIBHBIN BXOJIHOU

curHaji. Yto Takoe CKOJ uMITyjbca?



10.

11.
12.
13.
14.
15.
16.

17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32
33

34
35
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Kak onpeeanTh TPaHMYHYIO YacTOTY IOJIOCHI MPOMYCKaHHS “2 MO XapaKTepHCTHKAM
R(@) ,; L(@)

[losicauTe cBoOMCTBa  MOJYNPOBOJHUKOBOIO JIMOAA IO €r0  BOJIBT-aMIIEPHOU
XapaKTEPHUCTHUKE.

OCHOBHBIE TapaMEeTPhI BHITPAMUTEIbHBIX JUOIOB.

BonbpTammepHas XxapakTepucTUKa CTAa0MIMTPOHA.

PacuéT cxempl mapaMeTpu4ecKoro CTabmIn3aTopa HaMpsHKEHUH.

[MosicanTe npuHIKT PabOTHI OTHOTIONYIIEPUOTHOTO BBITPSIMHUTEIIS.

[MosicanTe npuHIKN PpabOThI ABYXIOIYIIEPUOTHOTO BBITPSIMUTEIIS.

C Kkako# IeNbI0 B BBIIPSIMUTEIBHBIX CXEMaX Harpyska IIYHTHPYETCS KOHJIEHCATOpOM?
Kak onpenenuts EMKOCTh KOHJEHCAaTOpa?

[IpuBenute AMONHYIO CXEeMy JJs BBIIEJICHUS 3a0He20 @HpoHma TPSIMOYTOJIBHOTO
HMITyJIbCA.

Urto Takoe onepanronHbiil ycunurtens? Kak on paboraer?
[losicauTe cBoOlcTBa MOAENN UOeAlIbHO20 ONEPALUOHHOIO YCUIIUTEIS.
Kakum npaBuinam nogunnsiercsst OY, 0XBaueHHBIH OTPUIIATENbHOM 00paTHON CBA3bI0?
[Tosicaute BeIpakenue (3.3).
Pacuér cxembl HHBEPTUPYIOLIETO YCUJIATEIIS.
Pac4€r cxembl HCHHBEPTUPYIOIIETO YCUITUTEIS.
Pacyer aneMeHTOB CXEMBI HHBEPTUPYIOLIETO CYMMAaTOpa.
C xakoil nenpio Mpou3BoANUTCS OanaHcupoBKa Bxoa0B OY?
HazoBuTe OCHOBHBIE TapaMeTPhI ONIEPALIUOHHBIX YCHIIUTEIIECH.
Urto Takoe BxoaHoM Tok cMemeHus? Kak on onpenensiercs?
HazoBuTe npuunHy NosiBIEHUS pa3HOCTH BXOJHBIX TOKOB.
Uto Takoe HanpsH>KEeHUE CMEIeHUs ?
Kakue napamerpst OY Haubosiee CUIBHO 3aBUCIT OT U3MEHEHHS TEMIIepaTyphl?

[TosicHuTe BIMsIHUE HANTPSDKCHUS CMEIIeHHs Ha paboTy cxeM. Kak yMeHBIITUTE 3TO
BiIUsgHMuE?

. C KaKoii 11esipo Ipou3BOIUTCS OalaHCHpOBKa BX010B OVY?

. I3 kakux cooOpakeHU BHIOMPAIOT BEIMYUHY CONPOTHBIICHUS PE3UCTOPa 00paTHOM
cBsi3n?

. [osicauTe MmeTonuky onpeaenenus kodpdunrerra ycuineHus OVY.

. Kak ompeneiantb CckoOpocThb HapacTaHUsl 10 IEPEXOIHOM XapaKTEpUCTHKE?
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36. Ompenenure MHUHUMAJIBHYIO CKOPOCTh HapacTaHWs, KOTOPYIO A0keH uMmeTh OV,

YTOOBI BOCIIPOM3BECTH 0€3 MCKaKEHHH TapMOHUYECKUIH CUTHAJ 4acTOTOM F=50nly

aAMILTUTYI0MH Un=5B
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