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OneHoyHble MaTepUalbl — 3TO COBOKYIMHOCTh Y4EOHO-METOJUYECKUX MaTepHalioB
(KOHTPONBHBIX 33JaHUMN, ONTUCAHUHN (HOPM U MPOLEAYP), IPEAHASHAYSCHHBIX JUISI OIICHKH KayecTBa
OCBOCHHSI OOYYarOMMHUCA JaHHOW JUCIHUIUIMHBI KaK YacTH OCHOBHOW 00pa3oBaTEIbHOU
MIpOrpaMMBl.

Llenp — OIIEHUTHh COOTBETCTBHE 3HAHUN, YMEHHU U YPOBHS IPUOOPETCHHBIX KOMIIETCHIIHIA,
oOyJaromuxcss LemsiM W TpeOOBaHHWSIM OCHOBHOH 00pa3oBaTelIbHOH NpPOrpaMMbI B XOJe
MIPOBEICHUS TEKYILIETO KOHTPOJISI U IPOMEXKYTOUYHOU aTTECTALlHH.

OcHoBHas 3aa4a — 00eCIeYnTh OIIEHKY YPOBHS C(hOPMUPOBAHHOCTH OOIIEKYIBTYPHBIX U
po(heCCHOHATBLHBIX KOMIIETCHIINH, MPUOOPETAEMBIX O0YYAIONUMHUCS B COOTBETCTBHH C ITUMHU
TpeOOBAHUSAMHU.

Kontpone 3Hanmii mpoBoautcs B (opMe TEKYIIETO KOHTPOJIS M IMPOMEKYTOUYHOMH
aTTecTaluy.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH ITPOBOJIUTCS C LIEJIBIO ONPEIETICHUS CTENIEHN YCBOCHUS
y4eOHOro Marepuana, CBOEBPEMEHHOT'O BBISIBJICHUS U YCTPaHEHUS HEJOCTATKOB B MOATOTOBKE
oOyJarommxcss W TMPUHATHS HEOOXOAMMBIX MEp MO0 COBEPIICHCTBOBAHHUIO METOJUKH
Mpeno/iaBaHusl y4eOHOW MUCHMIUIMHBI (MOIYJISI), OpraHu3aIuu paboThl 00YyJaromuXcs B XOJe
y4eOHBIX 3aHATHI U OKa3aHUS UM UHAUBUAYATLHOM MTOMOIITH.

K xOoHTpOIIIO TeKylIEN yCIEBAEMOCTH OTHOCSTCS IPOBEPKA 3HAHUM, YMEHUN U HaBBIKOB,
MPUOOPETEHHBIX 00YYAIOIIMMUCA Ha MPAKTUYECKUX 3aHATUSAX U JabopaTtopHbix paborax. [Ipu
BBIMIOJTHEHUH JTA0OPATOPHBIX PabOT MPUMEHSIETCS] CUCTeMa OILEHKH «3a4TeHO — HE 3auTEHOM.
KomunuecTBo 1a60paTOpHBIX paboT MO AUCHUILTAHE OMPEIEICHO YYCOHBIM MIIAHOM.

Ha npaktuyecknx 3aHATHAX JOMYCKAETCSl UCIIOJIb30BAaHUE MO0 CUCTEMBI «3aUTEHO — HE
3a4TEHOY», TUOO0 PEUTUHIOBON CUCTEMBI OLIEHKH, IPU KOTOPOH, HapuMep, MPaBUIbHO peleHHas
3a/laya OLIEHWBACTCS OMNPEICICHHBIM KolndecTBOM OamnoB. [Ipu mosTamHOM BBIMTOIHEHUH
y4eOHOro miaHa 0auibl cyMMHPYIOTCS. [lONOXHTENBHBIM HWTOIOM BBITOJHEHHS ITPOTPaMMBI
SIBJISIETCS OIPEIETICHHOE KOJIMYECTBO HAOpaHHBIX OaJIIOB.

[IpomexyTOUHBI KOHTPOJIb MO JAUCLUMIUIMHE OCYLIECTBIISIETCS NPOBEACHHEM 3adéra M
JK3aMeHa.

dopMa nIpoBeIeHUS 3a4€Ta - BBIIIOJHEHNUE TECTOBOI'O 3aJaHUs 10 KypCy «DJIEKTPOTEXHUKA U
3JIEKTPOHUKA» B CUCTEME JAUCTAHIIMOHHOI'O TECTUPOBAHUS «AKaIEMU.

dopma npoBeIeHUs YK3aMeHa - TMCbMEHHBIA OTBET IO YTBEPKAEHHBIM 3K3aMEHAI[MOHHBIM
owieraMm, CHOPMYIUPOBAHHBIM C YUYETOM COJEp)KaHUs y4EeOHOW AMCIMIUIMHBI, JUOO caada
JK3aMeHa B (hopMe OTBETOB Ha TECTOBbIE 3aaHus. B sK3aMeHaIMOHHBIN OUIIET BKIIIOYAETCS JBa
TEOPETUYECKUX BOMNpoca W OfHa 3ajada. [locime mpoBepkH MHCbMEHHOH paboTsl 00ydaeMoro,
MIPOU3BOJMTCS €€ OlLIEHKa MpernoaaBaTeseM U, P He0OXOAUMOCTH, IPOBOIUTCS TEOpEeTUYeCKas
Oecea c 00y4aeMbIM JJIs1 YTOUYHEHUS SK3aMEHAMOHHON OLIEHKH.

HﬂCHOpT OLCHOYHbIX MAaTE€PHUAJIOB 110 JUCHUILIJINHE

Ne KonTpoaupyemble pa3ieibl (TeMbI) THCHUANIHHBI Kon Buj, MeTos,
n/m KOHTpOJIMpYe ¢dopma
MO OLICHOYHOI'0
KOMIIeTeHI | MECPONPUATHS
u (uam eé
4acTH)
1 2 3 1
Moayas 1
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1.1 | BBenenune: ocHOBHBIE ToHATHS © omnpeneneHus | OIIK-7.1-3 3auér
AEKTPOTEXHUKHU OIIK-7.1-Y 3
OIK-7.1-B ajla”Hue s
cam. paboThI
1.2 | Merons! aHam3a 1 pacuéra JIMHEHHBIX TIeTeH OIIK-7.1-3 3auér
IIOCTOSIHHOT'O TOKa OIIK-7.1-Y 3
OIIK-7.1-B aAaHue Uil
caM. paboThbI
3auer 110 1a0.
pabore
Brinonnenue
MIPAKT. 3aJIaH.
1.3 | HenuHeiiHble 2JIeKTpUYECKUE IIEMU TOCTOSHHOTO TOKA OIIK-7.1-3 3auér
OIIK-7.1-VY 3
OIK-7.1-B | >&AaHHC I
cam. paboThl
3auer 1o 1a0.
pabote
Brimonuenue
MPAKT. 3aJ1aH.
1.4 | Metoasl aHanu3a 1 pacuéra JHHEHHBIX dtekTpuueckux | OIIK-7.1-3 3auér
Leren MepeMeHHOro ToKa OIIK-7.1-Y 3
OIlK-7.1-B | >&/1aHHe i
caM. paboThI
3auer 110 J1a0.
pabore
Brinmonuenue
MIPaKT. 3aJ1aH.
1.5 | Ilepexonnsie mporecchl B JUHEHHBIX Anekrpudeckux | OIIK-7.1-3 3auér
LEMX OIIK-7.1-Y 3
OIIK-7.1-B aAaHue 1l
caM. paboThI
3auer 110 120.
pabore
Brimonnenue
MPAKT. 3aJ1aH.
Moayas 2
2.1 | DnekTpruyecKue et AIEKTPOHHBIX YCTPOUCTB OIIK-7.1-3 DK3aMeH
OIIK-7.1-Y 3
OIK-7.1-B ajla”Hue st

cam. paboThI

3ader 1o n1ab.
pabore

Kypcosoe
IIPOEKTUP.
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2.2 | [TomynpOBOMHUKOBBIE JUOJIBI I JUOTHBIE CXEMBI OIIK-7.2-3 DK3aMeH
OIIK-7.2-Y
OIK-7.2-B | anamue s
cam. paboThI
Brmonnenue
MPAKT. 3aJIaH.
3auer 1o Jao.
pabore
KypcoBoe
TIPOEKTHUP.
2.3 | bunonspHble TPaH3UCTOPHI OLK-7 13 S
OIIK-7.1-Y
OIK-7.1-B | 3anaiue s
cam. paboThI
OIIK-7.2-3
OIIK-7.2-V Belinonnuenue
OTIK-7.2-B | MPaKT. 321aH.
2.4 | IloneBble TPAH3UCTOPSI OIIK-7.1-3 OK3aMeH
OIIK-7.1-Y
OITK-7.1-B | Sajaiue s
cam. paboThI
OIIK-7.2-3
OIIK-7.2-V Beinonuenue
OIIK-7.2-B | 1TPAKT. 3a/IaH.
2.5 | OneparmoHHbBIC YCUITUTEIN OIIK-7.2-3 DK3aMen
OIIK-7.2-Y
OIK-7.2-B | 3anamue s

cam. paboThI

Brinonuenue
MPaKT. 3a]1aH.

Kypcosoe
MIPOEKTHUD.

3aueT 1o 1a0.
pabore

Kpurepnu ounennBanusi komnereHuii (pe3yibTaToB)

1) YpoBeHb ycBOCHHs MaTepraia, MpeIyCMOTPEHHOTO MTPOrpaMMOii.
2) YMeHue aHaIM3upoBaTh MaTepHall, yCTaHABINBATh MPUYUHHO-CIICCTBEHHBIE CBSI3H.
3) KadecTBO 0TBETa Ha BOMPOCHL: MOTHOTA, APTyMEHTHPOBAHHOCTH, YOCK/IEHHOCTD,

JJIOTUYHOCTD.

4) ConeprkaresnbHas CTOPOHA M Ka4YeCTBO MaTEpUAJIOB, IPUBEICHHBIX B OTYETaX
CTyZIEHTa 110 Ja00opaTOPHBIM paboTaM, MPAKTUYECKUM 3aHSATHIM, a TAKXKE ITPH BBHITIOJTHEHUN

KYpCOBOTI'O ITPOCKTA.

5) Hcnonp3oBanue gOMOJIHUTEIHHOM JIATCPATYPHI IIPU MOATOTOBKE OTBETOB.

YpoBeHb 0cBOCHHS C(HOPMUPOBAHHOCTH 3HAHUM, YMEHUN U HABBIKOB IO IUCIUILINHE

OlIeHUBaETCs B (popme OaTbHOW OIICHKH
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«OTJINYHO» 3aCITy’)KUBAET CTYJEHT, OOHAPYKUBIIHI BCECTOPOHHEE, CUCTEMAaTUYECKOE U
ri1yOoKoe 3HaHUE y4eOHO-POTrpaMMHOI0 MaTepuaia, yMEeHHE CBOOOJHO BBIMONHATH 3aJaHUS,
MPEYCMOTPEHHBIE TMPOrPAMMOM, HM3YYMBIIMI OCHOBHYIO, W 3HAKOMBIA C JONOJHHUTEIBHOU
JUTEPaTypor, peKOMEHIOBAHHOM ITporpammoil. Kak mpaBuiio, OlieHKa «OTJIMYHO» BBICTABIISETCA
CTYJIEHTaM, YCBOMBIIMM B3aMMOCBSI3b OCHOBHBIX IMOHSTHUM NUCHUMIUIMHBI B UX 3HAYEHUU IS
npuobperaemoii mpodeccuu, MPOSBUBIINM TBOPUYECKHE CIIOCOOHOCTH B TOHUMAaHHUHU, U3JI0)KEHUU
Y UCHOJIb30BaHUH Y4€OHO-IIPOrpaMMHOI0 MaTepUara.

«Xopomo» 3acmy)KUBaeT CTYIEHT, OOHApYKUBIIMKA TOJTHOE 3HAHHE Yy4eOHO-
MPOrpaMMHOI0 MaTepuaia, yCIellHO BBITOIHIIOUUNA TPelyCMOTPEHHBIE B IPOrpaMMe 3aJaHusl,
YCBOMBIIMN OCHOBHYIO JINTEPATypy, PEKOMEHIOBAHHYIO B IporpamMme. Kak npaBuiio, oneHka
«XOpOUIO» BBICTABJISAETCS CTYJAEHTaM, IMOKA3aBIIMM CHCTEMAaTHYECKUU XapaKTep 3HAHWM 10
JMCLUUIUIMHE U CIOCOOHBIM K HX CaMOCTOSTEIbHOMY IIOIMOJHEHUIO W OOHOBJICHHUIO B XOJE
TanpHelIne yaeOHoi paboThl U MPOQeCcCHOHANBHOMN e TETHHOCTH.

«Y10BJ1€TBOPUTEIBHO» 3aCIyKUBAaeT CTYJIEHT, OOHApPYKUBIIUNA 3HAHUS OCHOBHOT'O
y4eOHO-TIPOrpaMMHOI0 Marepuana B oObeMe, HEeOoOXOAMMOM [uId JaibHeHmed yueObl u
npeacTosAliel paboThl MO CHENMATBHOCTH, CIPABJISIONIMIICS C BBIIOJHEHUEM 3aJlaHuM,
MPEyCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIA C OCHOBHOH JIMTEPATypOW, PEKOMEHIOBAaHHON
nporpammoil. Kak mpaBuiio, OIE€HKa «yJOBIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTaM,
JOIYCTUBIIMM ITOIPEIIHOCTH B OTBETE HA JK3aMEHE M IPU BBIIOJIHEHUH HK3aMEHAllMOHHBIX
3aJlaHuii, HO 00JaJal0UM HEOOXOIMMBIMU 3HAHUSMH Ui UX YCTPAHEHUS MO PYKOBOJICTBOM
MpEenoJaBaTels.

«Hey0B/1eTBOPUTEJBLHO» BBICTABISIETCA CTYJCHTY, OOHapyXHBIIEMY NpoOensl B
3HAHUSIX OCHOBHOIO Y4e€OHO-NPOrpaMMHOI0 MaTepuasa, JOMYCTHUBLUIEMY HpPHHIMIIHAIBHBIC
OIMOKK B BBIMOJHEHUU MPEIyCMOTPEHHBIX MporpaMMoil 3amanuii. Kak mnpaBuio, oueHka
«HEYJIOBJICTBOPUTEIBHO» CTABUTCS CTYAEHTaM, KOTOpbIe HE MOT'YT MPOJODKUTH O0yYeHHE WU
MPUCTYNUTh K NPOPECCHOHATBHON JIEATENIbHOCTH 110 OKOHYAaHUU By3a 0€3 JOMOIHUTEIbHBIX
3aHATUHN IO COOTBETCTBYIOIIECH NUCLUILINHE.

OueHka  «3a4YTEHO» BBICTABIISIETCS  CTYIEHTY,  KOTOpPbIH  MPOYHO  YCBOWII
IIPEAYCMOTPEHHBIA NPOrPaMMHBIA MaTepHUall; IPABUIBHO, apryMEHTUPOBAHO OTBETHJI HA BCE
BOIPOCHI, C TPUBEJCHHEM IPUMEPOB; TTOKa3al Iy00Kre CHCTEeMaTU3UPOBAaHHbIE 3HAHUS, BIIAICET
MpUEMaMU PacCyKJICHHs U COMOCTABIISIET MaTepHall U3 Pa3HbIX UCTOUHUKOB: TEOPUIO CBSI3bIBAET
C MPaKTUKOM, JPYrMMU TEMaMH JAHHOTO Kypca, JPYTHX HU3y4daeMbIX MpPEAMETOB; 0e3 OImMOoK
BBITTOJIHWJI ITPAKTUYECKOE 3aIaHNE.

OO0s13aTeNbHBIM YCIOBHEM BBHICTABICHHOMN OLIGHKH SIBIISIETCS MIPaBUIIbHASI peYb B OBICTPOM
WIM YMEPEHHOM TeMIIe. [[ONOIHUTEIBHBIM YCIOBUEM ITOJIYYEHUS OLIEHKH «3a4TE€HO» MOT'YT CTaTh
XOpOIUINE YCIeXU MPU BBIMNOJIHEHUH CaMOCTOSTENbHON paboThl, a TAaKKe yBEpeHHas 3alluTa
1a00paToOpHBIX padoT.

Ouenka «He 32a4TEH0» BBHICTABJISIETCS CTYJIEHTY, KOTOPHIi He cripaBuJics ¢ 50% TeCTOBBIX
BOIIPOCOB, B OTBETAaX Ha JIPyTUe BOMPOCHI JOMYCTUJI CYILIeCTBEHHbIE OMOKN. He MoXkeT oTBETUTh
Ha JOMOJIHUTENbHBIE BOMPOCHL, PEIOKEHHbBIE ITpernoaaBaTeneM. LlenoctHoro npeacrabienus 00
M3y4aeMOH JIUCLUIUIMHE y cTyAeHTa HeT. OIeHMBAEeTCsl KaueCTBO YCTHOW PEUd M H3JI0KEHHE
MMACBMEHHOI'0 MaTepurasa, Kak U IpY BBICTABICHUH ITOJIOKUTEIBHOW OLIEHKH.

Tunosbie KOHTpOJ]I)HbIe 3a1aHUA UJIN UHBIC MaTepna.m.I
MOJYJb 1

Tunosble 3a1aHUs JJI51 CAMOCTOSTEIbHON PadoThI

1. DnexTpuueckas 1enb U €€ OCHOBHBIE 3JIEMEHTBHI.
2. DIIeKTpUYECKHE LIENHU TTOCTOSIHHOTO TOKa.
3. ComnpoTHBIICHUE JICKTPUUECKOH TISTIH.



4. 3akonbsl Kupxroda.

5. DneKTpruyecKas SHEPrusi U MOLIHOCTb.

6. HenuHelHbIE 27IEKTPUUECKUE 1IENH TOCTOSHHOTO TOKA.

7. MarauTHEIE IICTIH.

8. BekTopHOE 1 CHMBOJIMYECKOE MPEACTABICHIUE TApMOHUYECKOT0 KOJIeOaHu .

9. KoMIuiekcHbI€ COMPOTUBIICHUS ¥ IPOBOAMMOCTHU 3JIEMEHTOB IIEMU TAPMOHUYECKOMY TOKY.
10. DHEepreTuyecKkre MpoIecChl B IEMIX MEPEMEHHOTO CHHYCOUJAIBHOTO TOKA.
11. AHaJIM3 TUHEUHBIX AJEKTPUUYECKUX LIETIEH TPU TApMOHUYECKOM BO3/ICHCTBUU.
12. OcHOBHBIE MOHATHS O YETHIPEXTIOTIOCHUKAX.

13. [lepexoaHbie MPOIECCHI B AJEKTPUICCKUX TIETISX.

14. PacyeT IMHENHBIX JNEKTPUUECKUX IIENENH METOJIOM KOHTYPHBIX TOKOB.

TunosBble 3a1aHUs IJI NPAKTHYECKON M CAMOCTOATEILHOM PadoThI

1. I[J'IH CXCMBI, HpeﬂCTaBHeHHOﬁ Ha CJICAYIOIICM PHUCYHKE, HaWTH TOKU B BCTBAX, MCTOJOM

ynpouieHus. I[lapameTpsl 231eMEHTOB CXEMBI U3BECTHBI.

1 I, R2 2

i - I3 Iy
4 N Us
a0 Lok an B
RS

2. JInsi cXeMbl, TPEICTaBICHHON Ha CIIEIyIONEM PUCYHKE, HAUTH TOKH BO BCEX BETBSX,

NOJIB3YACH IpaBUJIaMH KI/IpXFO(i)a. HapaMeprl 9JICMCHTOB CXCMbI N3BCCTHBEI.
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3. Jlig cxembl, NMPEACTaBICHHON Ha CIIEAYIOIIEM PUCYHKE, METOJIOM 3KBHUBAJIEHTHOI'O
reHeparopa HaWTH TOKH 4epe3 BETBb C comporuBieHueM Ri. TlapameTpsl 31eMEHTOB CXEMBbI

HU3BECTHBI.



O 1 @

QR SRIL

— ®

4. HaiiTu TOK, MpOTEKaloOlled B CXEME, MPEJACTABICHHON Ha CIEAYIOLIEM pPHCYHKE.

BoanaMnepHaﬂ XapaKTCPUCTHKA HEJIMHEHHOI'0 JJIEMCHTa M mapaMeTpbl 3JICMCHTOB CXCMbI

HU3BECTHBI.
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5. J1is cXeMbl, IpeICTaBIEHHON Ha CIIEYIOLIEM PUCYHKE, pACCUUTATh C IOMOIIBIO MPABUII
Kupxrocga Toku Bo Bcex BETBSIX.
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6. IloctpouTh BEKTOPHYIO AUArpaMMmy JUIsl CXEMBbI, MPEJICTaBICHHOW Ha CIIEAYIOIEM

pucynke. [lapameTpsl 371eMEHTOB CXEMBbI U3BECTHBI.
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JlaGopaTopHbIi NPAKTHKYM

No Ne pazgena
/ HaumenoBanue j1abopaTopHoii padoTsl TpyroeMkocTsb, yac
W | g cHMIIMHBI
UccnenoBanue JIHMHEHHON 3JIEKTPUUYECKOU
1 1.2 Hend CO  CMELIaHHBIM  COEOUHEHUEM 4
2JIEMEHTOB
2 1.3 HccnenoBanrie akTUBHOTO ABYXITOIOCHUKA 4
3 14 UccnenoBanne mpocTermmx  JHUHEHHBIX 4
' 1eneil CHHyCOUJalIbHOTO TOKa
4 15 Hccnenosanue napaieIbHOTO 4
' KoJIe0aTeNbHOTO KOHTYpa

BOHIJOCLI K J'laﬁOpaTOPHbIM paﬁoTaM o AMCIUIIJINHE

1. Kakas nens Ha3bpIBaeTCs JTUHEHHON ?

2. Jlaiite hopmynmpoBku 3akoHa Oma u 3akoHoB Kupxroda.

3. UTo Ha3BIBAIOT BXOIHBIM COMPOTUBIICHUEM?

4. Yro orobpakaeTcsi Ha MOTEHIIMAIBHON Tuarpamme?

5. Kakue coeqHeHNs 371EMEHTOB Ha3bIBAIOTCS [10CIIE0BATEIbHBIMU, TApAJLIIEIbHBIMU
Y CMEIIaHHBIMH ?

6. Kax mpeoOpazoBaTh TpeyroJbHUK COMPOTHBICHHH B HSKBUBAJICHTHYIO 3BE31y
conpotuiieHni? Kak BbIMOMTHUTH 0OpaTHOE peoOpa3oBaHue?

7. Kax ompenenuTh TOKH B BETBSIX METOIOM HaJIOKCHUS ?

8. Kak ompenenutb TOKM B BETBAX METOAOM MPONOPLUOHAIBHBIX BETHYUH?

9. 3ammcarh BBIpAXKEHHS JUISI BXOJHOTO COINPOTHUBICHUS CXEMBI OTHOCUTEIHLHO
3aJJaHHBIX 32)KHMOB.

10. BoIYrCIuTh TOKU U HAPSHKEHUS B CXEMax.

11. Jlns nenutenss HaOpsOKeHUS NONY4uTh (OpMylny UM MOCTPOUTH Tpaduk
3aBUCHMOCTH HamNpsDKEHUST Ha Harpy3ke OT COINPOTHBJICHUS HIDKHEW YacTu
MOTEHIIMOMETPA, CUUTAS Ui ONPeAeTEHHOCTH, YTO COMPOTHUBIICHUE HArpy3Ku paBHO
HOMHHAJIbHOMY COMPOTUBIIEHUIO TOTEHIIMOMETPA.

12. Kakumu mapameTpaMu XapaKTepH3yeTCs aKTUBHBIN JBYXITOTIOCHUK?

13. M300pa3uth €ro cxembl 3aMEIICHHS.

14. Kak sxcriepuMeHTalbHO OMPEIeNUTh MapaMeTpbl aKTUBHOTO ABYXIOIIOCHUKA?
15. KakoBo ycioBue nepenayi MaKCMMaibHON MOITHOCTH OT FeéHepaTopa B HArpy3Ky?
16. Yka3aTh OCOOEHHOCTH HaXOXCHHUsS IMapaMeTPOB ABYXIIOJIOCHHUKA B IEMIX C
yIpaBISEMBbIMUA UCTOYHUKAMHU.

17. Kak cBsi3aHbl MeX1y COOOH MIHOBEHHbBIC 3HAUEHHUS TOKOB W HANpPSHKCHUN Ha
sneMmenTax R, L, C?

18. 3anucarph BbIpaKeHHs ISl KOMIUIEKCHOT'O COMPOTHBJICHHS] HWHAYKTUBHOCTU U
€MKOCTH.

19. Kak cBsi3aHbI MEXIy COOOH yKa3aHHBIC 3HAUCHUS?

20. 3anucarh BBIpOKEHHUS I TEepexo/a OT I[OKa3aTelnbHONH (OpPMBI 3amucu
KOMITJIEKCHOT'O COIPOTHUBIICHHS K ajareOpanydeckoid, Takxke uis oOpaTHOro rmepexona
oT anrebpandeckoi (OpMbI K TOKA3aTEIHHOM.
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10.

11.

12.

13.

14.

15.
16.
17.
18.

9

21. ITocTpouTh Ka4€CTBEHHO BEKTOPHYIO M MOTEHUIUAIbHYIO AUAarpaMMbl JJIsi CXEMBIL,
3aJJaHHOMW TIperoAaBaTeeM.

22. Kak hopMynupyroTcs 3aKOHbI KOMMYTaluu?

23. UTO MOHWMAIOT IO/ HadYaJlbHBIMU YycloBusMH? Kakue W3 HHX Ha3bIBarOTCS
HE3aBUCHMBIMH, a KaKhe 3aBUCHUMBIMU? J[7s 4ero Hy)XHbl HayallbHbIE YCIIOBUS H
CKOJIBKO X HaJI0 ONpPEAEINTh?

24. YTo MOHMUMAIOT IO/ MPUHYKIEHHONW U CBOOOJHOW COCTABIISIONIMMH MEPEXOTHOTO
npoiiecca?

25. Kakoit Bua uMmeeT cBOOOJHAs COCTaBIAIOIIAS TEPEXOJHOTO IMpolecca B
3aBUCHUMOCTH OT KOpHEH XapaKTepUCTUUECKOT0 YPaBHEHUS?

26. Uto Ha3bIBaETCs OCTOSSHHON BPEMEHH B IIeNU nepBoro nopsiaka? Kak onpeaenursb
e€ 110 ocLUIUIOrpaMMe NEPEXOAHOr0 Iporecca?

27. Kakoii mHTEpBaJl BpeMEHU MPUHUMAIOT B KaUECTBE JUIUTEILHOCTH TIEPEXOIHOTO
npoiiecca?

28. Kak o ocuusuiorpaMMe mepexoaHoro mporecca ornpeaesuTh YacTOTy CBOOOTHBIX
Konebanuit 1 kodpunreHT 3aryxanus?

Bompocs! k 3auéry

OneKkTpruyeckas Lenb M JJIeKTpudyeckas cxema. [laccuBHBIE SIEMEHTHl JIMHEWHBIX
3JIEKTPUYECKHUX LETIEN, UX MAaTEMATUUYECKUE MOJIEIIH.

AKTHUBHBIE 3JIEMEHTHI 3JICKTPUYECKOM LIEMHU MOCTOSHHOTO TOKA. BHEIHss XapaKTepucTuka
ncrouHrka. CxXeMbl 3aMEIIEHHS C HCTOYHHUKOM Toka W ¢ ucTouyHHKOoM JJ[C. Pexumbr
XOJIOCTOTI'0 X0/1a U KOPOTKOT'O 3aMbIKAHMUSI.

3akon Oma nanst ydactka uenw, coaepxainiero uctounuk J/(C. [lorennuanbHas auarpamma.
[TocnenoBarenbHOE M MapaJUIETbHOE COETUHEHUS PE3UCTOPOB.

[IpaBuiia coctaBineHus ypaBHEHUH, ONUCHIBAIOIINX PEKUM B JIMHEMHON HJIEKTPUUECKOH 1IEMH:
3akoHbl Kupxroda. (IIpuBectu npumep.)

[IpaBuiia coctaBieHns ypaBHEHUH, ONMCHIBAIOIINX PEKUM B JINHEWHON JIEKTPUYECKOH 1IETH:
METOJ] Y3JIOBBIX MOTEHIIMAIOB, METO KOHTYpHBIX TOKOB. (IIpuBectu mpumep.)

[IpuMeHeHne npuUHLIMNA CYNEPHO3ULUU (HAJTOXKEHUS) M MPUHIMIA MPONOPHHUOHAIBHBIX
BEJIMYMH K PACUETY AIEKTPUUYECKUX LICTIEH.

Pacuér nuHeiHbIX 1enel NoCTOSHHOIO TOKa METOAOM 3KBUBAJIEHTHOI'O T€HEPATOPA.
[lepegaua MOIIHOCTH OT AKTUBHOTO JBYXMOJIOCHHMKA K MAacCUBHOMY (OT reHeparopa K
HarpysKe).

Henuneiinbie 31eMEHTHI: OCHOBHBIE XapaKTEPUCTUKH U KJIACCHU(pUKAIUS.

Pacuér HenMHEWHBIX IEMell MOCTOSHHOTO TOKa TpaduyecKkuM MeToaoM. HenuHeiHbie
UCKa)KeHUS POPMBI KOJIeOaHHIA.

Jluneapu3zanusi BOJBTAMIIEPHOM XapPAKTEPUCTUKHU. 3aMEIICHUE HEJIMHEWMHOro »JIEMEHTa
JIMHENUHBIM JIBYXIOJIFOCHUKOM.

Pacu€r osmekTpuueckuxX ULENe, COAEpX AUMX HEJIMHEWHBIE BJIEMEHTBhI, METOJIOM
SKBHUBAJIEHTHOI'O F€HEpaTopa.

Henu cunycoumanbHoro toka. OmnucaHue CHUHYCOMIANbHBIX (YHKIUMHA BpPEeMEHHU B BHJE
BPEMEHHBIX JHMarpamMM, BEKTOPOB, KOMIUIEKCHBIX uuced. (OCHOBHBIE MapameTpbl
CUHYCOUJIATHHBIX KOJICOAHMI: aMIUIUTY/Ia, 9acTOTa U HadallbHas (a3a.

CuUMBOIHUYECKUN METOJ pacuera Lenel CHHycouaanbHOro Toka. 3akonsl Oma u Kupxroda B
KOMIUTIEKCHOU opme. KoMIiekCHbIE COMPOTHBIICHHUS.

OcobeHHocTr pacdéra IJIEKTPUISCKUX IETIeH C HHAYKTHBHBIMH CBSI3SMHU.

Pe3oHaHC B IMHEMHOMN 31EKTPUYECKOM 1IN U €70 OCHOBHBIE XapaKTEPUCTUKH.

CriekTpsI ieprogndeckux kKonebannii. CIeKTp aMIUTHTYA U CIEKTp das.

[IprMeHeHne MeTona HAJIOKEHHUs Ul pacd€ra peakiuy JIMHEWMHON e Ha NEPUOANYECKOe
BO3/ICHiCTBHE HECUHYCONAATbHONU (DOPMBI.
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19. OnMcanue JTMHEWHBIX JJICKTPUYCCKUX IeTeld YeThIPEXIOMIOCHUKAMU. DU3HYECKUN CMBICT
k03 punmentoB Z-popmsl. Kackagnoe coeJMHEHNE YETHIPEXTTONIOCHUKOB.

20. Omnucanue >IEKTPUUECKUX IeTel B TepPMUHAX «BXOJ-BbIX01». KoMmruiekcHbii k03 durimeHt
nepegadr. AMIUIUTYAHO-4acTOTHAs U (a304acTOTHASI XapaKTEPUCTUKH.

21. N300pakeHne aMIUIMTYIHO-4aCTOTHOW XapaKTEepUCTUKHU B JorapudMuyeckoM macmrade: B
Herepax u aenudenax.

22. MrHOBEHHAsE U CPEIHSSI MOUIHOCTH CHHYCOHMJAIBHOTO TOKa HAa aKTUBHOM COIPOTHBIICHUU.
JleiicTByroIME 3HaYEHNS TOKA U HAIIPSKCHHUS.

23. MOUIHOCTD B LI€NH C PEaKTUBHBIMU 3JIEMEHTAMU: aKTHBHAs!, PEaKTUBHAS U [TOJIHASI MOIIHOCTH.
KoaddunmenT momrHoCTH.

24. Tpéxdaznsiii reneparop. CummerpuuHas TpéxdazHas cucTeMa HalpsHKEHUN.

25. Coeunenne TpéxdazHoro reneparopa ¢ Harpy3koil. dazHple W JTUHEWHBIC HAMPSKEHHS.
CHUMMETPHUYHBIM U HECUMMETPUYHBIN PEXUMBI TPEX(Ha3HOM LIETH.

26. Pacuér >neKTpu4ecKuX Lemneil ¢ UHAYKTUBHBIMU CBA3SIMH.

27. IlepexoaHblil mporecc B JUHEHHOW AJIEKTPUUYECKOM LENU: OCHOBHBIC MOHATHS M IpaBHJIA
KOMMYTaIlUH.

28. Tlopsiiok pacuéra MmepexoHbIX MPOIECCOB B JTMHCHHOMN AJIEKTPUICCKON HEH KIIACCUYCCKIM
MeToz1oM. J[Ba criocoba cocTaBiieHUs XapakTepuctuueckoro ypasuenus. (IIpusectu npumep.)

29. [lepexoaHbIil MpolLecc B JMHEHHOW AJIEKTPUUYECKOW Lenu mepBoro nopsaka (B RL-memn).
[TocTositHHAst BpEMEHHM 1IEIH.

30. AHayiu3 nepexoHbIX MIPOLECCOB B TMHEWHBIX 3JEKTPUUECKUX LIETIAX C IBYMsI HAKOMUTEIAMHU:
1) ciy4aii TPOCTBIX JIEHCTBUTENBHBIX KOpPHEW, 2) cilydail KpaTHBIX KOpHeH, 3) ciaydai
KOMILUIEKCHO-COIPSKEHHBIX KOPHEH.

31. OnepartopHblil MeTOJ pacuéra NepeXOAHbIX IPOLIECCOB B JIMHEHHBIX IEKTPUUECKUX LIETISIX.
[IpeoOpaszoBanue Jlamnaca u ero CBOCTBA.

32. [lopsimok pacuéra onepaTopHbIM MeTonoM. llpumep pacuéra omepaTopHbIM MeToqoM RL-
LEIH.

33. [lonatue nepenaToYHON (PYHKIIUN JTUHEHHON IEKTPUUECKON 1IEeTIH.

34. TlepexoaHasi BpeMEHHAs XapaKTEPUCTUKA TMHCHHOMN 3JIEKTPUICCKOH IICTIH.

35. UMnynbCcHast BpeMeHHas XapaKTepUCTHKA IMHEHHOM 37eKTPUUECKON LEeMH.

36. OmpeneneHre peakuuy ILEeNd Ha MPOXOXKIECHUE MPSIMOYIOJIbHOIO HMIYJIbCa UM HMMITYJIbCa
MIPOU3BOJIBHON (POPMBI.

Tumnosble 32JaHUA K 3a4€Ty N0 JUCHUIIUHE

1. Metonom skBuBasieHTHOro nctounuka J/]C HaliTu Tok Harpy3ku. Harpyskoit siBisiercs
pesuctop RH.

2. BBIUUCITUTH MOTPEOIISIEMYIO HATPY3KOH MOITHOCTh. BBIYHCINTE MaKCHMAITbHYIO MOIIIHOCTD,
KOTOpasi IOCTUTACTCS B COTNIACOBAaHHOM pexkuMe. [1ocTpouTs rpadik 3aBHCUMOCTH
MOIIIHOCTH OT conpoTuBieHus P(Ru).

3. MeToaoM 3KBUBAJIEHTHOIO T€HEPAaTOpa HAWTH TOKH M HANPSKEHNS HA HEJTMHEHHBIX
AJIEMEHTaX AJICKTPUUECKON 1IETTH, BOIbT-aMIIEPHBIC XapaKTEPUCTHKU KOTOPBIX U300paKEHBI
Ha rpaduke.

4. HauepTuTh 3KBUBAJIEHTHYIO JIMHEWHYIO CXEMY 3aMEIICHHUs, 3aMEHUB HEJTMHEHHYIO YacTb
CXEMBI JIMHENHBIM JIBYXIIOJIFOCHUKOM. Paccunrars napameTpsl 5KBUBAJICHTHOI'O JIMHEWHOI O
JBYXIOJIFOCHUKA JUISl MaJIbIX MPUpPAIEHU B OKPECTHOCTH paboyeil TOUKH.

5. Cuuras, 4TO KJIIOY NMEPEXOUT U3 MOJOKEHHUS 1 B MONIOkKEHUE 2 MTHOBEHHO, 3aMCcaTh
AQHATMTUYCCKUE BBIPAKCHUS :
a) HAMPsDKCHUs Ha KoHaeHcarope Uc(t),
0) Toka B Karyike iL(t).
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@)

. I300pa3utk mepexoHblil mporece Ha Tpaduke.

MO YJIb 2

BOl'[pOCl)I K 3K3aMEHY
1. Pesucropsl. OCHOBHBIE TapaMeTPbl 1 MAPKUPOBKA. Pe3UCTUBHBIN NeNUTENb HAIPSKECHHUS.

2. Konpencaropsl. O6sacTh TpUMEHEHNS, OCHOBHBIE TAPAMETPbI U MaPKUPOBKA.
3. Muddepenuupyromas RC uens. HazHaueHre 1 OCHOBHBIE XapaKTEPUCTHKH.
4. Unrerpupyromas RC nens. HaznaueHue u 0CHOBHbBIE XapaKTEPUCTHKH.

5. duoasl. Haznauenue u mapkupoBka. OCHOBHBIE TapaMeTPhl BBITPSIMUTEIbHBIX IUOJI0B.
Bonbr-aMiiepHast XxapakTepucTHKa AU0Ja.

6. Pabouwnii pexxum nuona. J{ByXmonynepruoaHbli BHIIPSIMUTENb.
7. Tlpocrenimue nuoaHbie cxeMbl. [IMKOBbIN neTekTop. JInoaHbpIe OrpaHUYUTENN.

8. CTa6I/IJ'II/ITpOHBI. Haznauenue u OCHOBHBIC mapaMcETphl. ba3oBas cxema BKIIIFOUCHHUS U BOJILT -
aMIICpHaA XapaKTCPUCTHUKA.

9. bunonsipaHble TpaH3UCTOPBL. TpaH3ucTOpsl N-P-N U P-N-Pp TUNIOB. OCHOBHBIE MTpaBUIIA
paboTHI.

10. Cxema BKIIIOUEHHS U PUHIUI pabOThI TPAH3UCTOPA.
11. Craruueckue BAX 1 cxembl BKIIOUEHUS TPAH3UCTOPOB.
12. JluHaMu4ecKkuil pexxuM paboThl TPAH3UCTOPA.

13. Cxewmsl 3a1anust paboueit Touku Tpanzuctopa. CMerienue TokoM 6a3sl. Crabminzanus
paboueit TOUKH.

14. 3ananue paboueit TOUKH TPAH3UCTOPA C IIOMOIIBIO IETUTENs HanpspkeHus. Ctadunuzarus
paboueit Touku. Cxema yCHIIUTENbHOr0 Kacka/ia Ha OCHOBE CXEMbI C OOIIMM SMUTTEPOM.

15. Cxema u mpuHIUTT PaObOTHI OTHOTAKTHOT'O YCHUIIUTENSI MOITHOCTH.
16. JIByXTaKTHBIA YCHUJIMTENb MOITHOCTH.

17. Onepaunonnsie ycunutenu. Hasnauenue u ycioBHble 0003HaueHus. CTpyKTypa
ornepauonHoro ycuiurens. Moaens uneansnoro OY. OcHoBHbIE TpaBuiia paboThI IPH
HaJIMYUU OTPULATEILHOU 0OpaTHOM CBSA3H.

18. AHanu3 cxeMbl HHBEPTUPYIOIIETO OMEPAMOHHOT0 yeuuTens. bagaHncupoBka BXOI0B.

19. HeunBeptupyromuii onepanoHHbIid ycmuinTelb. CxeMa MOBTOPUTENS HAIPSKECHHUH.
[Ipenocrepexxenus npu padboTe ¢ ONepaiOHHBIMU YCUIIUTENISMHU.

20. TuddepeHIMATBEHBIN YCHITUTEb HA ONEPAIlMOHHOM ycrnTene. CxeMa HHBEPTUPYIOIIETO
cyMMaropa.

21. Cxema CyMMUpPOBaHHsI-BBIYMTAHHS HA ONIEpAIIMOHHOM ycuiuTene. Paspaborarh cxeMmy Ha
ocHoBe OV st peanu3anuu cieayromero BeipakeHust: Ug,=U1-2U2-Us.

22. Peanuzanus uHTErpUpyromero u nuddepermupyromiero ycrpoictea Ha OY.
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23. OcCHOBHBIC MApaMEeTPhI OMEPAITUOHHBIX YCUITUTEIICH.
24. BrnusiHEE OTPUIATEILHOW 0OpaTHOMN CBSI3HM HA TTApaMETPHI ONEPAIIHOHHOTO YCHIIATEISL.

25. BrnusiHME OTpUTIATENLHOM 00paTHON CBSI3M HA KOA(h(DUIIMEHT YCUIICHUS U BXOTHOE
COIPOTHBIICHHE CXEM Ha OCHOBE OMEPAI[MOHHOT'O YCHUITHTEIIS.

26. BnusHue oTpuniaTebHON 00paTHOM CBSI3M HA BBIXOIHOE COMPOTHUBIICHUE U TIOJIOCY
NPOITyCKaHUA CXEM Ha OCHOBC OIICPALIMOHHOI'0 YCUIIUTCIIA.

27. lunucropsl. AHanu3 paboThI B LIEMH IEPEMEHHOTO TOKA.
28. Tpunuctopsl. BonbT-amrepHas XapakTepUCTHKA U 00JIACTh IIPUMCHEHUSI.
29. KommnapaTopsl u ux mpuMeHeHnue. JIoxkHbie cpadaThIBaHUS.

30. Ananus u pacuér tpurrepa llmutra.

TecToBbIE 3a/JaHUA K IK3aMEHYy
Paspa60TaH0 HCECKOJIBKO BAPUAHTOB TCCTOB. OI[I/IH W3 BApUAHTOB HpI/IBe)léH HWXKC.

1. Onpe)]eJmTe BBIXOJHOC HAIIPSXKCHUC ACTTUTCIIA HaHpﬂﬁ(eHHﬁi

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

2. OnpenenuTe MOTEHIIUAT TOUYKH A OTHOCUTEIHHO 3EMITH.

:::::::::::m:::::::;R_2|::::::;@:...A._Ré_l_.
sk tke ke Tk
CAOB
S R

a) pa=1B; 06) pao=25B; B) @p=58,; r) Pao=1,9B.

C
: n o
[
U, () RN
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a) HHTETPUPYIOIICH; 0) muddepernupyromei;
B) UHTETpO-AUPPepeHInpYIOLIEi; r) muddepeHInanbHOM.

4. ITocrosinnas Bpemenn RC-mienu onpezensercs Kak:
R
D) 7= 6)7=R°C; »7=RC; 1 r=RC*

5. Kakas u3 npuBeEHHBIX XapaKTEPUCTHK He OMHOCUMCA K TTapaMeTpam auozaa?

a) MAaKCUMAJILHO JIONTYCTUMBIM MPSIMOU TOK Auojaa - Imp.max;

0) MakCUMaIbHO JIONYCTUMOE 00paTHOEe HampsbkeHue - UoOp.max;

B) MaKCUMAJIbHO JIOIyCTUMOE NpsIMOe HarpsbkeHue - Unip.max;

') 0OpaTHBIN TOK MPU MaKCUMAaJIbHO JIOITYCTUMOM OOpaTHOM HampshKeHHH - [oOp.max.

6. B cxeme 0gyxnonynepuoonozo svinpamumerns 6 OTPULATEILHOM IOIYIIEPUOJIE Cemesoeo

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

HaNpsdCeHust MoK npomexaem uepe3 Ouoobl.
g
]
L ZZZZI.VZ1:ZIZZZ I I
DY DS |
(v o 0 ey [JR
L ZZZZI.VJZZIZZZ I I
B K
a) D1lu D2; 0) D2u D3; 8) D2u D4, r) D1u D3.

7. Kakast U3 npuBEIEHHBIX XapaKTEPUCTUK He OMHOCUMCA K TIapaMeTpaM cTaOuiIuTpoHa?
a) HampshKeHue cradbunuzanuu - Uct;

0) MUHIMAaJIbHOE, MAaKCHMAJIbHOE 1 HOMUHAJILHOE 3HaYeHUE TOKa cTabuin3amuu - [cr.min,
Ict.max, Ict.HOM;

B) MaKCHMAJILHO JIOITYCTUMOE oOpaTHOe HanpspkeHue - UoOp.max;

r) mudhepeHIHATFHOE COMPOTUBIICHNE HA YIaCTKE CTAOMIIN3AIINH - R, = AU |
Al
8. bunonapHnvim mpan3ucmopom Ha3bIBA€TCS MOIYIIPOBOAHUKOBBIA TPUOODP, UMEIOIINIA:
a) OIUH P-N mepexo; 0) ABa p-n mepexoa;
B) TpH P-N mepexona; T) 4eThIpe P-N mepexona.
9. Kakoe u3 BBIpaXCHHI ONPEACIACT ycuiumenbHvie C8oLUcmaa OUTIOIAPHOTO TpaH3UuCcTOopa?

a)b=Ik+16; 0)Ixk=a I B) Ixk=P-10; r) Ik =a- Db + Ik6o.

10. Kakas u3 cxeMm BKIIOUEHHsI OMIOJSIPHBIX TPAH3UCTOPOB OOCCIEUHBACT HAUOONEe WUPOKULL
OUANa3oH ycuiueaemvlx uacmom?
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a) ¢ oomeit 6a3oii; 0) ¢ 00IHUM KOJIIIEKTOPOM;

B) C OOLLIUM DMUTTEPOM; ) ¢ OOLIMM 3aTBOPOM.

11. Junamuyeckum pexcumom padOTHl TPAH3UCTOPA HA3BIBAIOT:

a) pEeXUM HaCBILLICHHUS; 0) PeKUM OTCEUKH;

B) peXXUM paboThl 6€3 HAarpy3Ku; I') peKUM paboThI ¢ HArpy3KoH.

12. Ycunutens, BBIXOIHOE COPOTUBIIEHUE Rpsx KOTOPOro MHOIO MEHBIIIE CONPOTUBIICHUS
Harpysku Ry, Ha3bpIBaroT:

a) IMHAMUYECKUM YCHJIUTEIIEM; 0) yCUIIUTENIEM TOKA;

B) YCHUIIUTCIICM MOIIHOCTH; F) YCHUIIUTCIICM HAIIPSAXKCHUA.

13. B nanHOM cxeme s TEPMOCTAOWIM3AIlMU TIOJOXKEHUs pabouell TOYKH BBOJMTCS
ompuyamenvbHas 06pamHuas cés13b N0 NOCMOSIHHOM)Y MOK)

a) ¢ moMmolpio pesucropa Ry ; 6) ¢ nomomiso pesucropa Ry ;
B) C IOMOIIBIO pe3uctopa Ry ; r) ¢ nomorbio Kougercaropa C .

14. Kak no-npyromy Ha3blBalOT BKJIIOUEHUE OMIIOISPHOIO TPAH3UCTOPA IO CXEME ¢ 00WUM
KoeKmopom?

a) 0a30BbBIl TOBTOPUTEIID;, 0) SMUTTEPHBIN TOBTOPUTEIND;
B) KOJUICKTOPHBIN TTOBTOPHUTEIIh; T') YCHINTEb HAMIPSKCHHSL.

15. B npuBe€HHOI HUXKE CXEME YCHJINTENsI MOLIHOCTH, NPU M0Ja4ue Ha BXOJ NOJI0HCUMENbHOU
NOJYBOJIHbI 2APMOHUYECKO20 CUCHAA
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a) tpansuctop VT1 3akpsit, a VT2 - OTKpHIT;

0) Tpanzucrop VT2 3akpsIT, a VT1 - OTKPHIT;

B) 002 TPaH3UCTOPA OTKPHITHI,

r) 00a TpaH3UCTOpa 3aKPHITHI.

16. Kakoe 13 Ha3BaHW# He 0003Hauaem BBIBOJ MIOJIEBOTO TPaH3UCTOpA?
a) 3aTBOD; 0) sMuTTED; B) CTOK; T') HCTOK.

17. Kakas u3 XxapakTE€pUCTUK MOJIEBBIX TPAH3UCTOPOB MPEJICTABICHA HA PUCYHKE?

{J 0
UoTe Uan1 Usu2 Uote Usn

a) CTOKOBAasI XapaKTEPUCTHKa,

0) CTOKO3aTBOPHAsl XapaKTEPUCTUKA;

B) CTOKOMCTOKOBAs XapaKTE€PUCTHUKA,

I') 3aTBOpHAasl XapaKTEePUCTHKA.

18. JJunucmop — 3T0 OTYIPOBOTHUKOBBINA TTPHOOP:

a) ¢ OJTHUM P-N MepexoaoM; 0) c IByMs P-N mepexoaamu;

B) C TpeMs P-N mepexoaamu; T') C YEThIPbMs P-N IEpexXoaamH.

19. BbIxomHOoe HampsOKEHHE OMEPAMOHHOTO YCHIUTENS ¢ KOX(D(UIIMEHTOM YCHICHUS
o0Opa3yeTcs Kak:

_EV;
- );\
Ly .
o, + i
‘ —
1L
a)Ueblx:K(U2+U1); 6)U6bzx:K(U2'Ul);
B)Uebzx:K(UZ_Ul); r)U(;blx:K(UZIlJl)'

20. BxonHoilt kackaj OnepanMoHHOI0 YCHIINTENS PeACTaBIsIeT COOOM:
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a) nuddepeHITnaNbHBIA YCHIIUTEb; 0) CYMMUPYIOIIHHN YCUITUTEb;

B) YMHOXKUTEJb HANIPSKEHUI; I') JEJINTENb HaIIPSHKEHUH.

21. Onpenenure BEIXOJHOE HANIPSHKEHHE CcXeMbl ¢ uaeanbHeiM OV mpu U o = 1B.

Usr::x
st

ayU,,, =10 B; 6) U, =9585; B)U,,. =1B; nU,,.=01B.
22. OnpenenuTe BbIXOIHOE HAMPSHKEHNE WHBEPTUPYIOLIETO YCUIIATEIIS :

2k

g

CUt=2B

SEREEEE T T

)U2=6B: 6 U2=-28:

)U2=2B: ) U2=4B8; mU2=5B8; nrnU2=-28.

24. Onpenenurte noTeHIMaN Ha unsepmupyroujem Bxoae OY oTHOCUTENBHO 3EMITH:

a) ¢ =-1B; 6) ¢ =0B8B; B) ¢ =1B; ne =28B.

25. JlanHas cxeMa Ha3bIBacTCs:



a) CYMMHPYIOIIAM YCHIIUTEIICM;
0) muddepeHnnaTbHbIM YCUITUTEIIEM;

B) YMHOXHTEJIEM HalpsDKEHUH;
I') JEJINTENEM HaPsLKEHUH.

26. Kakoii U3 npuBeIEHHBIX MTAPAMETPOB He A6/1emcs TapaMeTPOM OMEPAIIMOHHBIX YCUITUTEIICH?

a) HalpsDKEHUE CMeIeHus;  0) BXOJHOM TOK;

B) Pa3HOCTh BXOJHBIX TOKOB; T) CYMMa BXOJHBIX TOKOB.
27. Onpenenure KOYPDUIUEHT EPEAYH yenu 0Opamuoll Ces3u.

R1
a) f R2 )

28. BBenieHuEe B yCUITUTENDh OMPUYAmMenbHOU 00paAmHOU C853U.
a) He U3MEeHsAET KOOPPUIUEHT YCUIICHUS;

0) yMeHbIIaeT KOd(PUIHECHT YCHICHHS,

B) yBeNIUYHMBaeT KO3(pPULIMEHT yCUIICHNUS;

') MEHsET 3HaK Kod(p(UIIMEeHTa YCHUIICHUS.

29. Omnpenenute kodpduuuent ycunenus K = =—2%%  yeunurens,

OTpULIATENILHON OOpaTHOM CBS3BIO:

OXBa4YCHHOI'O
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U

6blX

1+ K

1+K K K
; 6) k,. = ;
K

oc J B) koc:—; r) koc:—'
F; 1- pK 1+ pK

a) koc =

30. BBenenue B yCUITUTENb OMPUYAMENbHOL 0OPAMHOU CEA3U CO CILOHCEHUEM HANPANCEHULL .
a) HEe U3MEHSET BBIXOIHOE COMPOTUBIICHUE YCUITUTEIIS,
0) YMEHBIIIAET BHIXOTHOE COMPOTHUBIICHUE YCUITUTEIS;

B) YBCINYHBACT BBIXOAHOC COIIPOTUBJICHUC YCUIIUTCIIA,
F) MCHJACT 3HAK BBIXOAHOI'O COIIPOTUBJICHUSA YCUIIUTCIIA.

31. ®yHKIMOHAIBHOE HA3HAYEHUE KOMNAPAmMopa 3aKIH04aeTCs:
a) B IEPEMHO)KEHUHU BXOJIHOTO ¥ OIIOPHOI'0 HAIIPSKEHUH;
0) B CpaBHEHMH BXOAHOT'O HAPSXKEHUS C OIIOPHBIM HAINPSKEHUEM;

B) B BEIYMTAHUHW U3 BXOJAHOI'O HAIIPAKCHUA OITOPHOI'O HAIIPAKCHHA
r) B BBIUYUTAHWU U3 OIIOPHOI'O HAIIPAKCHUA BXOJIHOI'O HAITPSAKCHU .

32. CKOIbKO YPOBHEH HANPsHKCHUI MMEET BBIXOIHOE HAIIPSKEHUE KOMNApamopa?
a) 11Ba; 0) Tpu; B) YETHIPE; r) 6ECKOHEYHOE MHOXKECTBO.
33. Beeaenue eucmepesuca B paboTy KOMIapaTopa IPUBOAUT K IMOBBIIIICHUIO:

a) TOYHOCTH; 0) ycTOH4IHMBOCTH; B) IOMEXOYCTOMUNBOCTH; T') OBICTPOJCHCTBUSL.
Tunosble 3aJJaHuA MJIdA CaMOCTOAITEIbHOM paﬁoTbI

. AHanM3 3JIEKTPUYECKUX LIETIEN IEPEMEHHOIO TOKA.

. AHanu3 cXeM BBIIPAMUTENEH NEPEMEHHOT O TOKA JIJI1 UICTOYHUKOB MUTAHUS.
. Crabunuzatopbl HANPSKEHUS.

. AHaNIM3 CXeMbl YMUTTEPHOIO ITOBTOPUTEIIS HA OUITOJISIPHOM TPaH3UCTOPE.

. TpaH3uCTOPHBIA NCTOYHHUK TOKA.

. AHanU3 TPAH3UCTOPHOTO YCHIUTEIBHOTO KacKaia ¢ OOIIUM SMUTTEPOM.

. JIByXTaKTHBIE BBIXOJIHBIE KACKAJIbl TPAH3UCTOPHBIX YCHIUTEIEH.

. HuddepeHnnuanbHple YCUITUTEH.

9. Mopaens D06epca-Moutna 17151 OCHOBHBIX TPAH3UCTOPHBIX CXEM.

10. OcHOBHBIE CXE€MBI BKIIOUEHHS OTIEPAIIMOHHBIX YCUIIUTEIEH.

11. ITapameTpbl ONIEpallOHHBIX YCUIIATEIIEH.

12. CxeMbl HHTETPUPYIOLIUX U JU(DPEpEHIUPYIOLIUX YCTPOICTB Ha ONEpallMOHHBIX
YCHIIUTENSX.

13. OnepanvoHHbIE YCUIIUTENN C OJHUM UCTOYHUKOM ITUTAHUS.

O J O\ DN N W —
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14. O6patHas CBsI3b U YCHWJIMTENN C KOHEYHBIM YCUIICHUEM.
TunoBble 3aJaHNsl K NPAKTUYECKUM 3aHATUAM
U KypCOBOMY NIPOEKTHPOBAHMIO

3AJIAHVE Ne 1

OIIEPALIMOHHOE VCTPOUCTBO JJIA PEIHNEHW S CUCTEMBbI JIMHEMHBIX
YPABHEHUH
Ucxonnpie TaHHBIC
TpeOyeTcsi CIpOeKTUPOBATh AHAJOTOBOE YCTPOWCTBO ISl PEIICHUS CICAYIOIIEH CHUCTEMBI
JMHENHBIX YPABHEHUN OTHOCUTENBHO MEPEMEHHBIX X, Xy, X, -

31X +a,X, + X =Dy
Ay Xy +AppXy + Ay = bz;

Ay1Xg + 8gpX, +8geXs =Dy,
DTy cUCTEeMY ypaBHEHHWW MOYKHO 3amucaTh B MaTpU4YHOU (GopMe Kak Ax=b, rae A - maTpuia
MOCTOSIHHBIX KO((UIIMEHTOB, @ x U b -COOTBETCTBYIOIINE BEKTOP-CTONOIIBL:

a; 3, a3 X, b,
A=|ay, @, ay|, X=[X%| b=|b
8y 83 8y X3 b,

BxoaHpIME mapameTpamMH JaHHOTO YCTPOMCTBA SBISIIOTCA KOI((UIIMEHTHI MPaBOM 4acTH
CHCTEMBI bj,i=13, KOTOpBIE H3MEHSIOTCS C TEYEHHEM BpPEMEHH M TMPEICTABISAIOT COOOM

aNeKTpuueckre HampsbkeHus. [IpoekTupyemoe yCTpoMcTBO MOMKHO paboTaTh B pealbHOM
MacmTabe BpeMeHHM W (OPMHUpPOBATH HA BBIXOJE pEIICHHE CUCTEMbI YpaBHEHHH x;,i=13,

COOTBETCTBYIOILEE TEKYILEMY 3HAYECHUIO KOIPPUIIMEHTOB by, i=13.

HcxonapiMu JTaHHBIMU IS IPOSKTUPOBAHUS SABIISIFOTCS:
® KOO(PPUITUEHTHI MATPHUITHI A - 3 jr1=13;j=13;

® HOMHHAJIBHBIC 3HAYECHUS DJIEMEHTOB BEKTOpaA b- by, ,bon, by, M OMANIa30H UX U3MEHEHUS
+ Abj,,%,i=13;

e JIONyCTHMas BeJIMYMHA OIIMOKH Mpeodpa3oBanus & ,% ;

® U3MEHEHME TEMIIEPATYpPbl OKPYKAIOIIEH cpeabl AT, °C ;

® CONPOTHUBJICHHE HAarpy3ku R,,xOm.

I1opsa0oK BBINOTHEHUS

1. Mcnonb3ys cnpaBouyHbIE JaHHBIE, BbIOpaTh ONEPALMOHHBIA YCUIIUTENb U ONPEICIUTH
OCHOBHBIE MTapaMeTpbl MPeoOpPa30BAHHUS.

2. IlpuBecTH CXEMHYIO pealM3alUI0 ONEPALMOHHOIO YCTPOWCTBA M PACCYUTATh TOYHBIE
3HA4YEHMs COIIPOTUBIICHUHN PE3UCTOPOB BXOIHBIX LIETICH.

3. Ilo cipaBOYHBIM JaHHBIM BBIOPATh TUI PE3UCTOPOB U ONPEACIUTh HOMUHAIbHbBIE 3HAUCHUS
UX CONPOTHUBIICHUH.

4. OmnpenenuTs MNOTPEIIHOCTh YCTPOMCTBA, BBI3BAHHYIO OTKJIOHEHMEM COINPOTHBIICHHM
PE3UCTOPOB OT UX PACYETHBIX 3HAUCHUM.

5. Paccuntars TemmepaTypHyIO NOTPEIIHOCTb M ONPEACIUTh CYMMapHYIO IOIPELIHOCTH
YCTPOMICTBA.

6. OnpeienuTh MaKCUMAITBHYIO MOIITHOCTD, PACCEMBAEMYIO Ha Ka)KJIOM PE3UCTOpE, U BBIOPAThH
PE3UCTOPBI IO HOMUHAJIBHON MOLIHOCTH.

7. PazpaboTaTh NPUHIUIHATIBHYIO CXEMY OIEPAllMOHHOTO YCTPOWCTBA U IPUBECTH IEPEUCHD
JJIEMEHTOB.
Metoanueckne ykazaHus
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1. OneparmoHHBIA YCHJIMTENIb BBIOUPAIOT, UCXOMAS W3 3aJaHHOW JOMYCTHMOM OIIUOKH
npeodpazoBanus &,% . [Ipu ToM HEOOXOUMO YUUTHIBATH, YTO €CITM CyMMapHas MOTPEIIHOCTb

3amaHa Ha ypoBHe 1 %, To cinemyer ucnonb3zoBaTh OV obwezo npumenenus. Ilpu MeHbIINX
3HAUEHUSIX MMOTPEIIHOCTU BHIOUPAIOT npeyuzuonusie OY.
2. JInst ompeneneHusl CXEMHOW peaM3aliii yCTPOHCTBA 1enecoo0pa3Ho 3amucarh pelieHue

CUCTEMbl ypaBHEHUH dYepe3 OOpaTHYIO MaTpHILy Al xak x=Ab u MPEACTAaBUTE €ro B
pa3BEépHYTOl (opMe OTHOCHTEIBHO TEPEMEHHBIX X, X,,X;. lIpu BbIOOpe MacmTaba
MpeoOpa3oBaHus HAA0 OIPENCIUTh MUHUMATbHBIE W MaKCUMAJIbHBIC 3HAUCHUS TMEPEMEHHBIX
xi,i=1,_3 MpU W3MEHEHUU KO3(PPHUIIEHTOB bi,i=1,_3 B 3a1aHHbIX mnpezaenax. [locae artoro mo
CIPaBOYHBIM JAHHBIM OIPEAEIUTh MaKCUMalbHOE BbIXOAHOE HampsbkeHue OY U, 1pHU
3aJJaHHOM COMPOTHBJICHUH HATPY3KH R, ¥ BHIOPAHHOM HaIpPsDKCHUU MCTOYHUKA MUTAHUS. 3aTeM

paccuuTarh MacmTabHble KO3(PUIUEHTHI MO KaKIOM TMEepeMEeHHOM BeKTopa x  Kak
Ki =Uy max /|Xi|max ,i=13 ® 3amucaTh NMPeoOPa30BAHHYIO CHCTEMY YPaBHEHHU JJISl MMOCIICIYOIIEH

CXEMHOU pean3anuu B BUIC X, = KA™b , The:
k, 0 0
K=(0 k, Of.
0 0 kg
3. UucieHHOEe 3HAYEHUE IMIOTPEIIHOCTH, CBS3aHHOE C BBIOOPOM PE3UCTOPOB, MOKHO

ONPENENHTD JUIS KOKIOH TEPEMEHHON X, i =13 € MOMOMIBKO KOMIBIOTEPHOTO MOJETUPOBAHHS
o ¢popmyiie:
X —X
o = max D =x]
b v max

100 % ,

re X - 3HAYeHHE BBIXOAHOI IePEMEHHO IIPH TOYHIX 3HAYEHHAX CONPOTHBICHHH PE3UCTOPOB,
a X - 3HAUYEHHUE BBIXOAHOM MepeMEeHHON ITPpU BHIOOPE CONPOTHBIIEHUI U3 CETKM HOMUHAJIOB, TMOO
C Y4€TOM TEXHOJIOTHYECKOr O JOITYCKA.

4. TemnepaTypHYIO HOIPELUIHOCTh YCTPOHCTBA MOKHO PACCUNUTATh 110 METOAMKE, N3JI0KEHHOM
B [3].

5. Ilpu BBIOTHEHUH T. 6, UCHONB3YS KOMIIBIOTEPHOE MOJAEIMPOBAHUE, ONMPEACTUTH JTHO0
MaKCHUMAJIBHBIII TOK |, TPOTEKAIOMMN dYepe3 pe3UCTOp C CONPOTHBICHHEM R, 5mbo
MakCUMaJbHOE MaJcHUE HanpsokeHus U, Ha HEM. 3aTeM paccuuTaTh MAaKCUMAJIbHYIO
paccenBacMyrO MOIIHOCTD:

P,=12R=U2/R.

6. B npuiio’keHuM NpUBECTU CXEMBI MOJIEIMPOBAHUS, IPUHIMIIMAIBHYIO CXEMY YCTPOWCTBA U

IIEPEYEHB DJIEMEHTOB.

3AJIAHUE Ne 2

CXEMOTEXHUYECKAA PEAJIM3ALIA U NCCIIEAOBAHUE AHAJIOT'OBBIX ITH/I-
PEI'YJIATOPOB

Hcxonaple naHHbBIE

B COBPCMCHHBIX CHCTCMAaX aBTOMATUYCCKOI'O YIHIPABJICHUA MIUPOKO HCIOJB3YCTCA TakK
Ha3bIBaeMbIl TpexkaHabHBIN, win [T1][-perymstop. CBoum HazBanuem [1U /[-perymsitop 00s13an
TOMY, 4TO €ro BbIXOI[HOﬁ CUTHAJI paBCH CYMMC COCTABJIAIOIINX, TPOMMOPIHHUOHAIILHBIX KaK CAMOMY
BXOJJHOMY CUTHAIY, TaK U €ro HHTErpally v MPOU3BOIHOM.

VYpasuenue uaeansuoro [11]J[-perynsaropa BeIMISAUT CAEAYIOIIMM 00pa3oM:
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t
1 de(t)
ut)=K-|et)+—-|e(x)dc+Tq - —— |,
(®) 0+ [e@dr+Tq =
0
rae u(t) - BBIXOJHOW CHTHAJ peryisropa, e(t) - omuOka yrmpaBiaeHUs (BXOJHOW CHUTHAI
perynaropa), K - M[OpOmOpUMOHATIBHBIA KOX(P(GUIMEHT YyCWIeHMs, T; - TOCTOSHHAas
UHTETPUPOBaHM (BpeMs BOCCTAHOBIEHHs), Ty - Bpems auddepenuupoBanus. Baemem

clenyromue 0003HAYCHHS:

K
kp =K, ki=2 kg = KTy -
i

Torna nepenarounas ¢pyukuus 11 J[-perynaropa 6yaer uMeTs BUL:

U .
W(p)=ﬂ=kp+—+kdp:
E(p) p p
UToOBI OrpaHUYHUTH YCHJIEHHE B 00JIACTH BBICOKHX YacCTOT, MpUOEraloT K BBEACHUIO B W(p)
JOMOJIHUTENBHOrO0 Tnontoca. I[loaToMy B JAEHCTBUTEIBHOCTH KaHAI MPOU3BOAHOM HMMEET
nepesaToyHyo (HyHKIUIO

ka P
Tf p+1

Wy (s) =

rje T¢ - HOCTOsIHHAsI BpeMEHHU (QUIIbTpa HUKHUX YaCTOT, OOBIUHO €€ ONpeeNsitoT KaK T¢ ~ 01Ty .

B nacrosimeit kypcoBoii pabore npeanaraercs peanuzoBath [11/[-perynarop B COOTBETCTBUU
CO CXeMaMH, TIOKa3aHHBIMHU Ha puc. | u 2.

{k, I
e(r) + G
L 4 gp P »
+
| d
ek
Puc. 1
P A3 ey
i R [ _”T
o7 J — |
L
Puc. 2

I/ICXOI[HBIMI/I JaHHBIMU IJIA TPOCKTUPOBAHUA ABJIAIOTCS

® YUCJICHHBIC 3HAYEHUS KOO(QDUIMEHTOB K ki u Ky ;
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® BXOJHOE COIPOTHUBIIEHUE YCTPOUCTBA R,, >, kOm ;
® yCUJICHHE Ha BEPXHUX YACTOTaX JIOJKHO OBITh OrPaHUYEHO BETUYMHON L, , 1b;
® COIIPOTHUBJICHUE HArpy3Kku R,,xOm.

Tlops1oK BBITOIHEHUS

1. BeiOpath onepanmoHHbli ycunuTenb U peanusoBats [TW/]-peryastop mo cxeme Ha puc. 1:
a) paccunuTaTh HOMHUHAIBI 3JIEMEHTOB CXEMBI;
0) onpenenuTh JorapupMUUYECKHE YaCTOTHBIC XapakTepucTHku yctpoiicTBa (JIAUX u JIOUX);

B) wWcclenoBarh AuHamudeckue cporctBa I[IWM/[-perymsitopa mpu momade Ha €ro BXOI
CTYNEHYATOr0 CUTHAIA U CIIy9allHOTO CHTHAJa TUIIA «OEIbIi IIym»;

I') OIPEJETUTh MOCTOSHHYIO BpeMeHU (puibTpa T, , paccunuTaTh 3JIeMEeHThI AU epeHnnpyromero

yCTPOWCTBA U BBIMOJIHUTS III. O U B.
2. BeiOpath ornepanioHHbIN yCUIUTENb U peanu3oBath [T JI-perynsaTop mo cxeme Ha puc. 2:
a) ONpeAeNUTh MepeaaTouHyi0 (YHKIIMIO YCTPOMCTBA;

0) paccuMTaTh HOMUHAJIBI JIEMEHTOB CXEMBI C YIETOM IMOCTOSITHHOW BpeMeHH T, ;

B) OIpENENUTh JorapupMuuecKkrue 4acTOTHbIE XapakTepucTuku ycrpoiictBa (JIAUX u JIOUX);

I) uccilenoBaTh JUHaMudeckue cBoWcTBa [IM/[-perymaropa mnpu mnopaye Ha €ro BXOJ
CTYIIEHYAaTOr 0 CUTHAJIA U CIIyYaiHOTO CUTHAJIA TUTIA «OeJIBIH IIyM».

3. Pa3zpaboraTh NpUHLIUIIHAIBHYIO CXEMY U IPUBECTH MIEPEUYEHB JIEMEHTOB.

MeToauueckue yKa3aHus

1. IIpu cxemorexuuueckoit peamusanuu [I1][-perynsaropoB ucnomns3zoBatb OY o06miero
MIPUMEHEHHS.

2. Jlns pacuéra MHTErpUpyOmero u naudepeHupyomero ycTpoicTB B cxeMe Ha puc. 1
03HAaKOMHTBCS CO CBEJACHUSAMH, H3JI0KEHHBIMU B pasnenax 3.6 u 3.7 , a Takke B quteparype |2,

3],

3. Jlorapudmuyeckue YaCTOTHBIE XapaKTEPUCTHUKHM ¥  JAHAMUYECKHE CBOWCTBA
paszpaborannbix [IW][-perynsaTropoB onpeaenanuTh B pe3yabTaTe KOMIIBIOTEPHOTO MOJETHPOBAHUS.

4. B npunoxxeHuu npuBectu cxemsl MoaenupoBanus [N ]]-perynsTopoB, NpuHIUIHAIBHYIO
CXEMY U IIEPEUYEHb IJIEMEHTOB.

SAJJAHUE Ne 3

YCTPOMCTBO JIJIS1 ABTOMATHYECKOI'O OXJIAXKJIEHHS PAJJMATOPA MOIIHOI'O
TPAH3MCTOPHOI'O KACKATA

Hcxoanpie JaHHEIC

Tpebyercss crnpoekTHpPOBaTH AaHAJIOrOBOE DJIEKTPOHHOE YCTPOMCTBO s  KOHTPOJS
TEMIIepaTyphl paauaTopa MOILIHOIO TPAH3UCTOPHOIO Kackana. Ilpy mpeBbIIeHnH KPUTHYECKOTO
3HAUEHHUS] TEMIIEpaTypbl paauaTopa  tyg, JODKEH BKIIOYATHCS BEHTHJIATOP BO3AYIIHOTO

OXJIQKICHHMS, 00CCIIeUNBAIOIIMI JONOIHUTENLHBIM OTBOJ TeIia. Takasd 3agada MOJKET OBITh
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pelleHa ¢ TMOMOIIbI0 YCTPOMCTBA, MPEICTABICHHOIO Ha puc. 3. 3aMETHM, YTO JaHHasg cXema
MUTAETCA OT OJJHOTO UCTOYHHKA MOCTOSSHHOTO HaNpsixeHus V1.

"5

ler [ ]
o7 ~ 41& v
R |l [ ' @

Puc. 3

Bxonpl onepanoHHOrO yCHUJIUTENs MOAKIIOUEHBl K BBIXOJAM HM3MEPUTEIBLHOI'O MOCTa, B
IJIe4ax KOTOPOro pacloioXkeHsl pe3ucTopsl R1, R2, R3,R4. IIpu 3ToOM B KaueCTBE UyBCTBUTENBHOIO

3JIeMEHTa HUCHONB3YEeTCsl HEeMHEHHBIH 3JIEMEHT — mepmope3ucmop R2, W3MEHSIOMHNA CBOE
COINPOTHUBJICHUE B 3aBUCUMOCTH OT Temneparypsl. [lo ycnoBusamM 3agaun, TEpMOPE3UCTOP JAOKEH
ObITh BMOHTUPOBAH B PainaTop.

Ecnu temneparypa paguaropa t<tg,, , HeodxonuMo obecreunth Ul>U2 3a cuéT BbIOOpa

COIPOTHUBIICHUM PE3UCTOPOB MOCTOBOHM cXeMbl. B sToM cimyuae Ha Beixoge OV umeem
MUHHUMAaJIbHOE HAINPsDKEHUE, NPU KOTOPOM TPaH3UCTOP QL 3akpbIT. K ero komnekropHo# nenu

MOJKITIOYEH BEHTUIIATOP J1, KOTOPBIA 00ECTOYEH.

[Ipu noBeILIEHHH TeMIIEpaTyphl paauaToOpa CONPOTUBIEHUE TEPMOPE3UCTOPA YMEHbIIAETCS,
MOTOMY M YMEHbIIaeTcsi HampspkeHue Ul. Hampsokenwe U2 sBhsiercss (PUKCUPOBAHHBIM H
onpenensercs kak U2 =R4V1/(R3+R4). Eciu Temneparypa paauaropa CTAaHOBUTCS OOJIbIIE, YEM

tax » HEOOXOMUMO obecrieunTh U2>Ul. B 3TOM ciydae Ha Beixone OY nMeeM MaKkcHMaibHOE
HalpsDKEHUe, P KOTOPOM TPaH3UCTOP QL OTKPBIBAETCS, M BKIIOYaeTcs BeHTWITOp. [lopor

TeMITepaTypbl cpadaThIBaHUS YCTAHABIMBACTCS C TIOMOIIBIO pe3ucTopa R4 .
HcxogapiMy TaHHBIMH JT IPOSKTUPOBAHUS SIBJISIFOTCS:

e TeMITepaTypa BKIIOYCHHS YCTPOHNCTBA OXIAKACHUS typy ,° C ;
® MOIIIHOCTb, TOTpedIIsieMasi BEHTWIATOPOM P, Bm ;

® HaIpsHKCHHUE HCTOYHUKA MMTAHUS V1, B.

Ilops10K BBITOJTHEHUS

1. Tlo crnpaBouHbIM AaHHBIM BbIOpaTh OV, TEepMOpPE3UCTOpP, U ONPEACITUTH HOMHUHAIIBI
PE3UCTOPOB KacKaja Ha ONEpPallMOHHOM YCUJIUTEIE.

2. PaccuuTtarh TpaH3UCTOPHBIA KaCKa/I.
3. [IpousBecT KOMITBIOTEPHOE MOJEIUPOBAHUE Pa3pabOTaHHOrO YCTPOMCTBA.
4. Pa3paboraTh NPUHIUINHUATIBHYIO CXEMY U TPUBECTHU MEPEUEHb SJIEMEHTOB.

Meroanueckne yka3zaHus
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[Ipu BemonHenuu 1. 1 BeIOpath OV 00IIEro NPUMEHEHHS W TEPMOPE3UCTOP C

oTpULaTeNbHBIM TemnepaTypHbiM Koddduuuentom compotusieHus (TKC). ComporuBnenue
pesuctopa oOpaTtHol cBsi3u R5 BeIOpaTh B Auana3zoHe ot 100 kOm g0 1 MOwm.

2. Jlng pacy€ra TpaH3UCTOPHOr O KackaJa 03HAKOMUTHCS C OCHOBAMHU pacy€Ta TPaH3UCTOPHBIX
CXEM, U3JI0KEHHBIMU B [2, 4].

3. Cxemnl MOZACIIMPOBAHUA, NPUHIOUIIMAIIBHYHO CXEMY U HCPCUCHBb 3JICMCHTOB IMPUBECTHU B

IPUIIOKEHUH.
JlabopaTopHbIi NPAKTHKYM
No Ne paznena
/ HaumenoBaHue J1a00paTopHOil padoThI TpyaoeMKocCTh, 4ac
W | g cnMIINHBL
1 21 HccnenoBanne XapaKTEpUCTHK IACCHUBHBIX 4
' RC-uemneit
2 29 HccnenoBanue CBOMCTB 4
' MOJTYITPOBOJHUKOBBIX JIMOJ0B
HccnenoBanne  yCTpOMCTB — JIMHEMHOIO
3 2.5 npeoOpa3oBaHUsl CHTHAJIOB HAa  OCHOBE 4
OIEPaLOHHBIX YCUIIUTENIEH
4 o5 HccnenoBanue mapamMeTpoB ONEPALMOHHBIX 4
' ycunuTenen
BOl'[pOCl)I K J'laﬁOpaTOpHLIM paﬁoTaM mo JMcCuaMIlJINHE
1. TlpuBenute cxemy wuHTerpupytomeid RC-nenu M MOSCHUTE YCIIOBHS, NMPH KOTOPBIX
BBITOJIHSIETCS HHTETPUPOBAHNE BXOJHOI'O CUTHAIA.
2. Yro Takoe noctosinHas Bpemernn RC-uenu? [losicuure €€ pu3nveckuii CMbICI.
3. Kak ompenenuTs HMOCTOSHHYIO BPEMEHHM IO SKCHEPUMEHTAJIBHO CHATOH IepexOaHOM
xapakrepuctuke RC-nenu?
4. Tloscuure peakuuto HHTErpupymomei RC-1enu Ha npsIMOYToJIbHBIN BXOAHOIN CUTHAI.
5. Ilpoananu3upyiiTe XapakTepUCTUKU R(w) U ¢(w) g uaterpupyronieit RC-uenu. Kakoi
uX (PU3NYECKUN CMBICIT?
6. IloscHuTte norapupmMuUECcKre YaCTOTHBIE XapaKTepUCTUKH HHTerpupytomeid RC-uemnu.
7. Ilpusenute cxemy auddepenuupyromeir RC-nienu u nosicHuTe ycnoBusi, IpU KOTOPBIX
BBIMTONHSETCS AU pepeHnrpoBaHe BXOJHOIO CUTHAIA.
8. Mosicnute peakmuio auddepenuupyromeii RC-menn Ha NOpSAMOYTrOJBHBIA BXOJHOM

curHajt. Yto Takoe ckos umMmnysbca?



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 ompeneinTh IpaHUYHYIO YacTOTY MOJOCHI MPOIMYCKAHUS @y MO XapaKTePUCTUKAM
R(w) B L(w)?

[Tosichute cBOMCTBAa  MOJYNPOBOJHUKOBOIO JMOJAa IO €ro  BOJbT-aMIEpHOU
XapaKTEPUCTHUKE.

OcHOBHBIE TapaMETPHI BBITPSIMUTENBHBIX AUOOB.
BonbramnepHast xapakTepucTHKa CTaOUIUTPOHA.

Pacuér cxembl mapaMeTpruecKoro cTabuian3aTopa HanpsHKeHUi.
[Tosicuute mpuHLIMI PabOTHI OJHOMOIYIEPUOAHOTO BBIIPSIMUTEISL.
[Nosicuute nmpuHIUI pabOTHI ABYXIOMYIEPUOIHOTO BBITPSIMUTEIS.

C kakoil Ledbl0 B BBIIPSIMUTEIBHBIX CXEMaX Harpys3ka LIYHTUPYETCS KOHJeHcaTopoM?
Kak onpenennts EMKOCTb KOHIEHCATOPA?

[IpuBeauTe NUMONHYIO CXEMYy Ui BBIACICHUS 3d0He20 (hpoHma TPSIMOYrOIbHOTO
HMITYJIbCA.

Uro Takoe onepaioHHbii ycrmurtens? Kak on pabortaer?
[TosicHuTe CBOMCTBA MOJENH UOealbHO20 OIEPAIHOHHOTO YCUIUTEIS.
KakuMm npaBunam noguunsercs OY, oXxBaueHHBIH OTPHUIIATSIIBHON 00paTHOM CBS3bIO?
[TosicauTe BBIpakenue (3.3).
Pacuér cxembl HHBEPTUPYIOIIETO YCUITUTENS.
Pacuér cxembl HEHHBEPTUPYIOLIETO YCUIIUTEIIS.
Pacuer 351eMEHTOB CXeMbl HHBEPTUPYIOLET'0 CYMMATOpA.
C kako# 1eNbI0 MPOU3BOAUTCS OamaHCHpoBKa BXo10B OV ?
HazoBuTe ocHOBHBIE TapaMeTpbl ONEPALIMOHHBIX YCUITUTEINEH.
Uro Takoe BxomHOM TOK cMmerieHus? Kak on onpeaensercs?
HazoBuTte npuunHy mnosiBIieHUs! pa3HOCTU BXOJAHBIX TOKOB.
Urto Takoe HanmpsKEeHUE CMEIICHUS ?
Kakwue nmapamerpsr OY Hanmbonee CUIBHO 3aBUCAT OT U3MEHEHHS TeMIIepaTyphl?

[TosicHuTe BAMsIHUE HANTPSDKEHUS CMEIIeHHsI Ha pa0doTy cxeM. Kak yMeHBIIUTh 3TO
BIUsgHME?

. C kakoli 1espo Mpou3BOANTCS OalaHCUPOBKa BX0/10B OV ?

. I3 kakux cooOpakeHUIl BHIOMPAIOT BEIMYUHY CONPOTUBIICHHS PE3UCTOPa 00paTHON
CBA3U?

. [losicauTe MeToauKy omnpeaenenus kodgunnenta ycuwienus OVY.

. Kak ompenenutrb ckopocTh HapacTaHUsi 10 MEPEXOJHOM XapaKTepUCTHKE?
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36. Ompenenurte MHHUMAIBHYIO CKOPOCTh HapacTaHHUs, KOTOPYIO MoikeH umeTh OV,
YTOOBI BOCIIPOU3BECTH 0€3 MCKAKEHUU TapMOHUYECKHUM CUTHAN YacTOTOW f =50xly H

aMILIUTy0u U, =5B.

Onepatop 370 000 "KomnaHus "TeHzop"

[IOKYMEHT MOAMWUCAH 3EKTPOHHOM MOANUCHIO

COrNACOBAHO ®reoy BO "PrPTY", PIPTY, babasH lNaBen BaptaHoBuy, 16.01.26 12:37 (MSK) MpocTas noanucb
3aBeaytowmin kaceapoit AUTY




