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I HACITIOPT KOMIIVIEKTA KOHTPOJIbHO-USMEPUTEJIBHBIX MATEPHUAJIOB

1 ObaacTh NpMeHeHUs

KoMIu1ekT KOHTpoJIbHO - u3MepuTenbHbIX MaTepuanos (KMM) npeanasnauen
JUTSL TIPOBEPKH PE3YJIBTaTOB OCBOSHUs yueOHOW muctumuinHbl (Y]I) «DIeKTpOTEXHHKA H
anekTpoHuKa (DJIEKTPOHHKA)», OCHOBHOW MpodecCHOHAILHON 00pa3oBaTeNbHON MPOTPaMMBbI
(manee OIIOIT) mo cnermanpHOcTH CIIO 14.02.02 «PamuanmonHas 6€301MacHOCThY

2 O0beKTHI OLICHNBAHUSI — Pe3yJIbTAThl 0CBOeHUs1 Y /[

KM mno3BosisieT OLEHUTh CIEAYIOUIME pe3yJabTaTbl OCBOCHMS Y4YEOHOW JUCHUTUIMHBI
«OJIEKTPOTEXHUKA U 3JIEKTpOHUKA (DiekTpoHUKa)», B cooTBeTcTBUU ¢ PI'OC cneunanbHOCTH
14.02.02 «PaauannonHas 0€3011aCHOCTb)»

YMEHUS:
[TonOGupatk ycTpoiicTBa ANMEKTPOHHON TEXHUKH, MICKTPUICCKUE IPUOOPHI U 000PYTI0BAHHE C
ONPEAEIICHHBIMU MMAPAMETPAMU U XapaKTEPUCTUKAMMU;
MIPABUJIBHO 3KCILTYaTUPOBATh IEKTPOOOOPYIOBAHNE M MEXAHU3MBI IepeIayll IBUKEHUS
TEXHOJIOTMYECKUX MAILIMH U alllapaTos;
CHUMATh MMOKA3aHUsI SJICKTPOU3MEPUTENBHBIX TPUOOPOB U MPUCTIOCOOIEHHM U MOIB30BATHCSA
VMU
coOupaTh INEKTPUUECKUE CXEMBI,
YUTATh NPUHIUIHAIBHBIC, SIEKTPUUECKHE U MOHTAXKHBIE CXEMBI;
3HAHUA:

CymHOCTh (PU3MYECKMX TMPOLECCOB, MPOTEKAIOIMIMX B 3JIEKTPOHHBIX IMpUOOpax H
YCTPOMCTBAX;

[TpyHIMIIBI BKIIOYESHUSI SJIEKTPOHHBIX MPUOOPOB U MTOCTPOCHUE AIIEKTPOHHBIX CXEM;

TuIIOBBIE Y3JIBI U YCTPOMCTBA DJIEKTPOHHON TEXHUKHU.

BrimenepeurcieHHble YMEHUS U 3HAHUSL HampaBleHbl HA (JOPMUPOBAHUE Y CTYIEHTOB

CIEeIYIOMUX MPOGECCHOHATBHBIX M OOIINX KOMITETEHIUI

Kon Komnierenius
KOMIIETEHITHI

OK 1 [ToHnMAaTh CYyIIHOCTH W COIMANBHYIO 3HAYMMOCTh CBOCH OymyIeit mpodeccun,
IIPOSIBIIATH K HEH YCTOWYUBBINA UHTEPEC.
Opranu3oBbIBaTh COOCTBEHHYIO JCSITEILHOCTD, BRIOUPATh THITOBBIC METOJIBI U

OK2 CIocoObI BBITTOTHEHUS TTPO(ecCHOHANBHBIX 3a/1a4, OIICHUBATh UX
3¢ (HEeKTUBHOCTH U Ka4eCTBO.

OK-3 [TpuHMMATH pelieHusl B CTAaHIAPTHBIX U HECTAHJIAPTHBIX CUTYaIlUsAX W HECTH 3a

HUX OTBETCTBCHHOCTD.




Ocy1miecTBIATh MOUCK U MCIIONIb30BaHHE HHPOPMALIUU, HEOOXOMMOI IS
OK 4 3 PEKTUBHOTO BBIOTHEHUS TPOPECCHOHATBHBIX 3aj1a4, MPO()EeCCHOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHSI.

OK-5 Hcnonb3oBath MH(POPMALMOHHO-KOMMYHUKAITUOHHBIE TE€XHOJIOTUH B
npodecCHOHATBLHOMN 1eATETbHOCTH.

PaboTaTh B KOJIEKTHBE U KOMaH/E, 3PPEKTHBHO OOIATHCS ¢ KOJUIETaMH,

OK 6
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OK 7 Bpate Ha ce0st OTBETCTBEHHOCTH 32 pabOTy WICHOB KOMaH/IbI (IO YNHEHHBIX ),
pe3yNbTaT BBIIOJIHEHUS 3a1aHUMN.
CaMocTOSTeNbHO ONPEeNATh 33/1a41 MPO(PECCHOHATBHOTO M IMYHOCTHOTO

OK 8 pPa3BUTHS, 3aHUMATHCSI CaMOOOPa30BaHUEM, OCO3HAHHO TUIAHUPOBATH
MOBBIIIICHUE KBATU(UKAIIH.

OK 9 OpueHTHpOBaThCS B YCIOBUSAX YAaCTOW CMEHBI TEXHOJIOIMH B ITpodeccnoHalbHON
JIeSTEIIbHOCTH.

IK 1.1. BpImonHATe  HaNManKy, peryJMpoBKY M INPOBEPKY  DIIEKTPUYECKOTO H

JIEKTPOMEXAHUYECKOT0 000Py10BAHHU.

IIK 1.2. OpFaHI/ISOBBIBaTB K BBIIIOJHATE TCXHHUYCCKOC 06CJ'Iy>KI/IBaHI/IC H PEMOHT
QJICKTPHUYCCKOI'O U 3JICKTPOMEXaHHYCCKOI'O O60py,I[OBaHI/I$I.

IIK 1.3. | OcymiecTBasSTh AUATHOCTHKY M TEXHUYECKUH KOHTPOJIb MPHU IKCIUTyaTalllH
ANEKTPUIECKOTO U DJIEKTPOMEXaHUYECKOTO 000PYI0BAHUS.

[IK 2.2 Ocy1ecTBISITh JUArHOCTHKY M KOHTPOJIb TEXHUYECKOTO COCTOSHUSI OBITOBOM
TEXHUKHU
I1IK 2.3 [TporHo3upoBaTh OTKa3bl, OMNPEIENATh PECYpChl, OOHAPYXKHUBATh JE€(HEKTHI

AIIEKTPOOBITOBON TEXHUKU

3 ®opMBbI KOHTPOJISA M OLICHKH Pe3yJIbTATOB 0CBOeHUs Y /|

KoHTpo:b 1 o11eHKa pe3ynbTaToB OCBOEHUS — 3TO BBISIBJICHHUE, U3MEPEHHUE U
OlLICHMBAaHME 3HAHUN, YMEHUN U QOPMUPYIOIIMXCS OOUINX U TPOoeCCHOHATbHBIX
KOMITETEHIINM B paMmkax ocBoeHust Y/[. B cooTBercTBUM ¢ y4eOHBIM IJIAHOM CHEIHATBHOCTH
14.02.02 «Pamnanuonnast ~ Oe3omacHOCTb»,  pabodel  mporpamMmol  JUCIMILIMHBI
«DNEKTPOTEXHUKA U AJIEKTPOHHKA (DJIEKTPOHUKA)Y, IPEeAYyCMAaTPUBAETCS TEKYILIUNA U

IIPOMEKYTOUHBIN KOHTPOJIb PE3YJIBTATOB OCBOCHUSI.

3.1 ®opMBbI TeKylIero KOHTPOJIS

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPEICTABIISAET COO0I MPOBEPKY YCBOCHUS
y4eOHOT0 MaTepuaa, peryJisipHO OCYIIECTBISEMYIO Ha MPOTSHKEHUHU Kypca 00yUueHHs.
Texymuii KOHTPOJIb Pe3yiabTaTOB OCBOeHHUs Y] B COOTBETCTBUH ¢ pabouell mporpamMmoi u
KaJICHJIapHO-TEMaTUUYEeCKUM  IUJIAHOM  TNPOMCXOIUT TPU  HCIOJNB30BAHUM  CIEAYIOIINX
00s13aTeNnbHBIX (OPM KOHTPOJIA:
— BBITIOJIHEHHE U 3aIIUTa Ja0OPAaTOPHBIX padoT;
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- cJ]adya KOJUIOKBUYMOB I10 MPOIIGHHOMY MaTepuaiy;

Bo Bpems npoBeneHus yueOHbIX 3aHATHIA JOMOJHUTEIBHO UCIOIB3YIOTCS
cienyromme GopMbl TEKYIIETO KOHTPOJISL — YCTHBIN OIPOC.

BoinosiHeHHe U 3a1MTA JIa00paTOPHBIX padoT. JlabopaTopHbie pabOTHI MPOBOAATCS C
LENbI0 YCBOGHUS W  3aKpEIJICHUs TMPAaKTUYECKUX YMEHUH W 3HAHUH, OBJAJEHUs
npodeccuoHanbHBIMU KOMIIETEHUIUAMU. B Xoe nabopatopHoit paboThl CTYAEHTHI TPUOOPETAIOT
yYMEHHUsI, IPeAyCMOTpEHHbIe paboyeil mporpammoil Y /I, yuaTcss YuTaTh 3JIEKTPUUECKUE CXEMBbI;
UCIIONIb30BaTh  (OpPMYJbl; MPUMEHSTh pa3jIMyHble METOJUKHM pacueTa; aHaJU3upoBaTh
MOJIy4YEHHBIE PE3YJIbTAThl U JeNIaTh BBIBO/IbI, OMIUPASICh HA TEOPETUUECKIE 3HAHUS;

Crmcok 1ab60paTopHBIX PadoT:

- JJaboparopnast pabora Nel « 3nakomcmeo ¢ modenupyrouumu npozpammamu»

- JJabopatopnast pabota No2 « 3HaKOMCTBO C NaCCUBHLIMU M aKTUBHBIMW 3/1EMEHTAMM 3NEKTPUYECKUX
uenem»

- JlaboparopHnas pabota Ne3 «3Hakomcmeo c usmepumesnoHoimu npubopamu»

- JlaGoparopnass pabota Ned  «UccnedosaHue npamoli u obpamHoli eemeu 8016MAMIEPHOU
XapakmepucmuKu 0uo008»

- JJaboparopnast pabota No5 «UccaedosaHue ceolicme napamempuyecko2o cmabuaumpoHa»

- JlaGopatopHas pabota Ne6 «CHamue eonbmammnepHeix Xxapakmepucmuk 6unoaapPHO20
mpaH3ucmopa»

- JJaGopatopHas pabota Ne7«CHamue sonbmammnepHeix Xapakmepucmuk oaneeo20 mpaH3ucmopa u
onpedesneHue e2o Napamempoe»

- JlaboparopHas pabota Ne8 «ModenuposaHue odHoMoynepuodHo20 8biNpAMUMEss ¢ eMKOCMHbIM
¢dunempom»

- JlaGopatopnast pabota Ne9 «ModenuposaHue mocmogozo ebinpaMUMeEns € EeMKOCMHbIM
¢dunempom»

- JlabopatopHas pabGotra NelO «ModenuposaHue KackadHO20 BbIMPAMUMENS C YMHOMEHUEM
HanpsaxeHUs»

- Jlabopatopnas pabota Nell :« UccnedosaHue ycunumenoHo20 Kackada»

Copepxanue, dTanbl IPOBEACHUS U KPUTEPUHN OLICHUBAHUS TPAKTHUYECKUX padoT

MOTYT OBITh MTPE/ICTABICHBI B METOJUYECKUX YKa3aHUAX 110 MPOBEACHUIO MPAKTUYECKUX

pador.

Cnaya KOJIOKBHYMOB IO NpoOiiiecHHOMY MaTtepuaay. KolIOKBUYM NpPOBOIUTCS C LEIBIO
KOHTpPOJISI YCBOGHHBIX YMEHHMHA M 3HAHUI M TOCIEAYIOUIEr0 aHajin3a TUIUYHBIX OMIHMOOK U
3aTpyJHEHUN CTYIEHTOB B KOHIIE HW3ydeHUs TeMbl WM pasfena. CorlacHO KalleHAAapHO-
TeMatuueckoMy Tuiany Y [ «3nexktporexHuka u anekTpoHuka (DnekTponuka)y. [IpexycMoTpeHo
MIPOBEJICHUE CIAEAYIOUINX KOJUIOKBUYMOB!

- KomnokBuym Nel o pazgeny «9I€KTpOHHBIE U OTYTIPOBOJHUKOBBIE TPHUOOPHI»

- KomnokBuym Ne2 mio pazneny «Tpanzuctopbi»

- KomnoxBuym Ne3 no pazgeny «Y cuinrenn»

- KomnoxkBuym Ne4 no pasaeny «91I€KTpOHHBIE TEHEPATOPBI»

Crenuduxanuu KOJUIOKBHYMOB MpUBEIEHBI HUXKE B TaHHOM KIM.

CBoanas Ta0dauua no npuMeHsieMbIM GopMaM U MeTOAAM TeKYLIero KOHTPOJIS U OLeHKH
pe3yJbTAaTOB 00yUYeHUs

Pe3yabTaTsl 00yuyeHus ‘ ®opMbI U METOAbI KOHTPOJISI U OLIEHKHU
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(ocBOCHHBIC YMEHHUS1, YCBOCHHbIC 3HAHUSA) pe3yJbTaToB 00y4eHHs

OcBoeHHBIC YMEHHSA:

noI0UpPAaTh yCTPOUCTBA JICKTPOHHON TEXHUKH, | BhImonHeHne U 3ammuTa 1a00paTopHbIX padoT

OJIEKTPHUICCKUC HpI/I60pI)I n O60py,£[0BaHI/IC C Onenka IMPAaBUJIbHOCTHU BBIIIOJITHEHUA
OIIpCACIICHHBIMU ITapaMETpaMu U CaMOCTOATEIbHOM pa6OTBI
XapaKTEPHUCTUKAMMU, Cz[aqa KOJIUIOKBUYMaA

CHUMATh MMOKa3aHUs 3JIEKTPOU3ZMEPUTEIbHBIX
pruOOPOB U MPUCIIOCOOICHUH U MOJIb30BATHCA
uMU,

CO6I/IpaTB OJICKTPUYCCKUEC CXEMBI,

YUTaTh IPUHOUIIUAIIBHBIC, SJICKTPUYICCKUC U
MOHTAQXHBIC CXCMBbI,

YcBoeHHbBIE 3HAHMA:

KJ1acCU(UKALUIO 3JIEKTPOHHBIX IPUOOPOB, X | Beinosnenue u 3amura 1a00paTOPHBIX
YCTPOMCTBO M 00J1aCTh IPUMEHEHHUS; OneHka NpaBUJIBHOCTH BBITIOJTHEHUS
OCHOBHBIE ITPaBUJIA IKCILTyaTaluu CaMOCTOSTEJIbHOM PabOThI
3JIEKTPOOOOPYI0BaHUS U METObI M3MepeHust | Caaya KoJTOKBUyMa
ANEKTPUYECKUX BEINYHH;

OCHOBBI (P3UYECKUX MTPOIIECCOB B
IIPOBOJIHUKAX, ITOJIYIIPOBOIHUKAX U
JIUDJIEKTPUKAX;

IIapaMeTpsl MJIEKTPUUYECKUX CXEM U €AVHUIIBI
UX U3MEpPEHUS,

HPUHIUIBI BBIOOPA JIEKTPUUECKUX U
AJIEKTPOHHBIX YCTPOHCTB U MPUOOPOB;
MIPUHLUIIBI IEHCTBUS, YCTPOUCTBO, OCHOBHBIE
XapaKTEPUCTUKH JIEKTPOTEXHUYECKHUX U
AIIEKTPOHHBIX YCTPOMCTB U MPUOOPOB;
CBOMCTBA MTPOBOJIHUKOB, MOJYIIPOBOAHUKOB,
AIIEKTPOU3O0JIALIUMOHHBIX, MATHUTHBIX
MaTEepUasoB;

YCTPOMCTBO, IPUHLUII AEHCTBUSA U OCHOBHBIE
XapaKTEPUCTHKU DJIEKTPOTEXHUUECKUX

puOopoB;

3.2 @opmMa NpOMeKYTOYHOI aTTeCTAlMH

[Ipomexyrounas arrecranus no Y/ «OneKTpoTeXHUKa U 3JIEKTPOHUKA (DIEKTPOHUKA)»
-9K3aMeH, crieupUKaIMs KOTOporo cojepxkurcs B janHom KUM.
CryneHThI TOMyCKarTCA K cladue SK3aMeHa [P BBIITOJIHEHNHU BCEX BUJIOB
CaMOCTOSITENIbHON paboThI, TaOOPAaTOPHBIX PabOT M KOJUIOKBUYMOB, MPEAYCMOTPEHHBIX pabouei
IIPOrpaMMOM U KaJeHAAPHO-TEMATUYECKUM IIIIaHOM Y JI.




4 Cucrema ouennBanusi komiuviekTa KHM Tekymero KOHTpPOJSi U TMPOMEXKYTOYHOM
arrecTaunu

Cucrema olleHUBaHUSI UMEET €AMHBIC KPUTEPUU U ONTUCAHA B COOTBETCTBYIOIIMX
METOJIMYECKIX PEKOMEH/IAIUSX, B CIICIIU(PUKALNN K KOJUIOKBHYMaM M UTOTOBOM aTTECTAIIHH.
[Ipn oueHuBaHWUU JTAOOPATOPHOM H CAMOCTOATEIHHOW pabOTBI CTYIEHTAa YUYUTHIBACTCS
cienymrliee:
- KQUeCTBO BBIMIOJIHEHUS IPAKTHUECKOM YacTH pabOThI;
- KauecTBO 0(OpMIICHHS OTYeTa Mo padoTe;
- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJbHBIE BOMPOCHI MPH 3aLTUTE PAOOTHI.
Kaxxapiii Bu pabOThI OIICHUBACTCS 10 MATHOATUIBHOM IITKae.
-«OTIUYHO» — 3 TITyOOKOE U MOJIHOE OBJIAJICHUE COJIePI)KaHNEM yueOHOro MaTepuala, B KOTOPOM
CTYJIEHT CBOOOJHO ¥ YBEPCHHO OPHCHTHPYETCS; 3a YMCHHE NPAKTHYECKH MPUMEHATH
TEOPETUYECKHUE 3HAHUS, BBHICKA3bIBAaTh M OOOCHOBBIBATH CBOM CYyxAcHHS. OICHKA «OTIIMYHOY
MpPEANoJaraeT rpaMOTHOE U JIOTUYHOE U3JI0KEHUE OTBETA.
- «XOpOIIO» — €CIHU CTYAEHT IIOJHO OCBOWJ Yy4eOHbI MaTepuan, BIaJeeT OCHOBHOMU
TEPMUHOJIOTUEH M TOHATUHHBIM allapaToM, OPHEHTHUPYETCS B M3YYEHHOM Marepuale,
OCO3HAaHHO NPHUMEHSET TEOPETUYECKUE 3HAHUS Ha MPAKTHKE, T'PAMOTHO H3JIaraeT OTBET, HO
coJiepkaHue ¥ opMa OTBETa HMEIOT OTACIbHBIC HETOUHOCTH.
- «YIOBIIETBOPHUTEIHHO» — €CIM CTYACHT OOHapyXXWBaeT 3HAHHUEC W TOHMMAHHUE OCHOBHBIX
MOJIOKEHUH Y4eOHOro Marepuaia, HO M3JIaraeT €ro HEeMnoJIHO, HEMOCJIeI0BaTEIbHO, JHOMYCKAeT
HETOYHOCTH, B TPUMEHEHUU TEOPETHYECKUX 3HAHMM TMpU OTBET€ Ha MPaKTUKO-
OpUEHTUPOBAaHHBIE BOIMPOCHI, HE YMEET J0Ka3aTelbHO OOOCHOBAaTH COOCTBEHHBIE CYXKACHUS,
BJIa/Ie€T TOJIbKO 0a30BOI TEPMUHOIOTHEH.
- «HEYJOBIIETBOPUTEIBHO» — €CJIH CTYIEHT HMEET pa3pO3HEHHbIE, OEeCCUCTEeMHbIEC 3HaHUS,
JOTTYCKaeT OIMOKA B ONpeAeNeHUH O0a30BBIX MOHSTHUN, HMCKa)KaeT WX CMBICT; HE MOXET
MPaKTUYECKH MPUMEHSTh TEOPETUUECKUE 3HAHMS, HE BJIaJIEET TEPMUHOJIOTHEN.



II TEKYIIIUIA KOHTPOJIb M OLIEHKA PE3YJIbTATOB OBYUEHHUSA V]I

MeTtoauyeckue yka3aHus K jadopaTopHomy 3anaTuio Nel-3
denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE
YUpEXKIEHUE BBICIIETO 00pa30BaHUS
«HauuoHaJbHBIN HCCIEA0BATENbCKUI siiepHbIH YyHUBepcuteT «MUDU»

KadenpaTexuukym

(HaumMeHOBaHue Kadeapbl)

KOMILJIEKT 3AJIAHUIM 1151 BBINOJIHEHU S
JABOPATOPHOM PABOTbHI
M0 TUCIMIUINHE «DJEKTPOTEXHHUKA U DJICKTPOHUKA (DJIEKTPOHUKA)Y,
Ilpozpamma Electronics Workbench

OO01mue cBeIeHUA

IMporpamma  Electronics Workbench npengmasmadena mns  CXeMOTEXHHYECKOTO
MOJICIIMPOBAHKsl aHAJIOTOBBIX M HUQPPOBBIX PAJUOIIEKTPOHHBIX YCTPOMCTB PasIMYHOTO
Ha3HAYCHHUS W NIPEJICTABIISAET CO00M BUPTYyalbHYIO JabopaTopuio. Takas 1abopaTopusi BKIKOYAET
OMOIMOTEKH OOJIBIIIOTO YKCIIa CTAHIAPTHBIX PaAHO3IEKTPOHHBIX 3JIEMEHTOB:

e IIEPEKIOYATENIEH U perne,

e PE3UCTOPOB U KOHJIEHCATOPOB,

e KaTyIIeK MHIYKTUBHOCTU U TPaHC(HOPMATOPOB,

e JIMOJIOB U TPAH3UCTOPOB,

e THUPUCTOPOB,

e CBETOAMOJOB U MHIUKATOPOB,

(] OnepanrOHHBIX yCI/IJ'II/ITeJ'Ieﬁ H KOMITapaTopoB,

e aHAIOro-UQPOBBIX U HUPPO-aHAIOTOBBIX ITpeoOpa3zoBaTeieH,

* Pa3JINYHBIX JOTUYCCKUX 3JICMCHTOB,

e UHTErpaJbHBIX MUKPOCXEM M T.II. TUIIOBBIX 3JIEMEHTOB, OObETUHEHHBIX B IPYIIIIbI.
HNurepdeiic nporpamMmmal

1. Menio nporpammbl "Electronics Workbench"
COCTOUT M3 CIEAYIOIUX KOMIIOHEHT:

e MEHIO paboThI ¢ daiiiamu - File

e MEHIO pefakTupoBanus - Edit

e MEHIO palboThI ¢ nensmu - Circut

e MEHIO aHanu3a cxeM - Analysis

e MEHIO paboThI ¢ OkHamu - Window

e MEHIO paboTHI ¢ (aiinamu cripaBok - Help
Men1o File (Paiiu)

Mento File (Daiin) no3BOISAET OCYILIECTBUTD ONEpaluy paboThI ¢ paiaamu.

o File (©aiin) => New (Hoewili) - onepalyio TakKe MOXKHO BBI3BaTh OJHOBPEMEHHBIM
HaxkatreM knasuil CTRL+N,
JlaHHas onepanus npeaHa3HadYeHa ISl 3aKPBITHS TEKYIIEH cXeMbl U co3faHus HOBOM. [Ipu aTom
co3maeTcsi OE3BIMSIHHOE OKHO, KOTOPOE MOMKET HCIIOJB30BAaThCS I CO3JaHUs cxXxeMbl. Ecmu
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nepen OBUTM MpOJeNaid Kakhe-THOO W3MEHEHUs TEeKyIIeW CXeMbl, TO OyIeT NpeIIOKECHO
COXpaHMTh TEKYIIyl0 cxemy nepen ee 3akpeitueM. [Ipm 3amycke Electronics Workbench
orepanys BIOJHAETCS aBToMaTHIecku. [1o ymonmuanuto cxema numenyercs kak Default.ewb.

e File (Daiin) => Open (Omkpvims)- ONEPALMIO TAKKE MOXKHO BBI3BATh OJTHOBPEMEHHBIM
HaxxatueM kiapui CTRLAO.

Omnepanust nmpeqHa3HaueHa IS OTKPBITHS yXKe cyliecTByromiero ¢aitna cxemsl. OToOpaxaer
CTaH/JApPTHOE JHMAJIOTrOBOE OKHO OTKPHITHS (haiiia, B KOTOPOM HEOOXOIUMO BBIOpATh JUCK U
KaTaJIoT, COAEpKalIMii (hailyl cXeMbl, KOTOPBIH HEOOXOIUMO OTKPBITh. OTKPBIBATH MOXKHO TOJIBKO
(aiinel ¢ pacmmpeHusmMu .ca,.cal, .cd3, .ca4 u .Ewb.

e File (@aiin) => Save (Coxpanums) - onepaiuio TaK)Ke MOKHO BBI3BaTh OJTHOBPEMEHHBIM
HaxatueM kinaBum CTRLAS.

Coxpansiet Tekymuii daitn cxembl. OToOpaxaercs CTaHAAPTHOE AUATIOTOBOEC OKHO COXPaHEHUS
¢aiina, B KOTOPOM HEOOXOJMMO BBIOpaTh IUCK M Karajor, e OyAeT coxpaHeHa cXxema M
Ha3zBanue (aiina. Pacmmpenus .Ewb no6aBisroTcst K uMeHH (paiiyia aBTOMaTHICCKH.

o File (@aiin) => Save as (Coxpanumbo Kax)
KomaHga aHayoruyHa omneparuu Save, Ho COXPaHsET TEKYI[YI0 CXeMy ¢ HOBBIM UMEHeM (aiina,
OCTaBJISISI IEPBOHAYAIBHYIO CXEMY HEU3MEHHOM.

o File (@aiin) => Revert to Saved (Beprnymwvcs kK coxpaneHHOMY)
Ora KOMaH/Ia BOCCTAHABIMBACT CXEMYy K BHUIY, KOTOPBIH OHAa WMEJa B MOMEHT ITOCJICTHETO
COXpaHEHHS.

o File (®aiin) => Import (Mmnopmuposamy)
Komanma mnpeobOpaszyer HecTanmaptHble (aiasl cxeM (pacmupeHue .net Wik .Cir) u
npeoOpa3oBbIBacT UX K cTanaapTHomy Buny Electronics Workbench.

o File (®aiin) => Export (Qxcnopmuposamu)
Coxpansiet ¢ails cxembl ¢ OTHUM U3 CIEAYIOUINX PaclIupeHuii: .net, .scr, .cmp, .cir, .plec.

e File (®aiin) => Print (I[leuamy) - onepanuio Takk€ MOKHO BBI3BaTh OJTHOBPEMEHHBIM
HaxaTtueM kinaum CTRLAP.

KOMaH,I[a npeaHasHavycHa IJid MOJTHOM WUJIM YaCTUYHOM paciie4yaTku CXEMbl W/Mu HpI/I60p0B. [[J'ISI
BBITIOJIHCHHA  OIICpaluu HeO6XO,Z[I/IMO o nMnopsaaKy BBI6paTL OJIECMCHTBI, KOTOPbIC 6y,HYT
HalricyaTaHbI.

o File (@aiin) => Print Setup
Onepanys npeaHazHauyeHa JUIsl HACTpOilku npuHTepa. OTOOpa)kaeT CTaHAAPTHOE HATIOroBOE
okHO Print Setup, W3 KOTOPOro MOXHO BBIOpaTh YCTAHOBJICHHBIA TMPHHTEP W ONPEICIATH
OpHUEHTAINI0 N300pakeHus, OyMaXHbIN pa3mep, OyMakKHbIH UCTOYHUK U JIPYTHE MapaMeTphl.

o File (®aiin) => Exit (Bvixod) - omnepaluio Takke€ MOXHO BBI3BaTh OJHOBPEMEHHBIM
HaxkaTtuem knaBuinl ALT+F4.

Omneparust mpeaHa3HaveHa s 3aBepiieHus pabotel ¢ maketoM Electronics WorkBench. Tpwu
9TOM €CJTH He ObLIM COXPAHEHBI M3MEHEHHUS B CXeMe, TO OyJIeT C/IeaH 3anpoc Ha COXpaHEHHE.

o File (@aiin) => Install (Ycmanosumy)
Oneparnusi mpeaHa3HaueHa Ui YCTAaHOBKU J100aBouHbIX kommoHeHT Electronics Workbench.
J171s1 ee BBIMOTHEHUS Oy/IET 3aMpoIIeH JUCK, COJEPKAIIUI TOTOTHUTEIbHBIC KOMIOHEHTHI.
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Menro Edit (PeqakTupoBartn)
Mento Edit (Peoakmuposamu) TIO3BOJISET OCYIIECTBUTH ONEPAIIUN PEIAaKTUPOBAHHMS.

e Edit (Pedaxmuposeams) => Cut (Bvipezamp) - omepanuio TakKe MOXKHO BEI3BaTh
OoAHOBpEeMEHHBIM HaxkaTueM kinaBuil CTRLAX.
Komanpaa ucnone3yercst nis yAajieHusi BbIOpaHHBIX KOMIIOHEHT, cXeM WM Tekcra. [Ipu stom

BbIOpaHHOe momeniaercs B Oydep oOMeHa, OTKyAa €ro MOKHO BCTaBJSITh B HYXHOE MECTO.
Komanpa He cpabotaert, eciiu BRIOOp BKIIIOUAET B ce0s MHCTPYMEHTAJIbHBIE TUKTOIPaMMBI.

e Edit (Peoakxmuposamv) => Copy (Konupoeams)- ONEpalUI0 TaKXKE MOXHO BBI3BATh
oaHOBpeMeHHbIM HaxaTueM kiaBuin CTRLAC.
Komanpaa npeanasHaueHa A1 KOMUPOBAHUS BHIOPAHHBIX KOMIIOHEHT, CXeMbI WK TekcTa. Komnus

nomeriaercss B Oydep oOmeHa. 3aTreM BBl MOXKETE HCIIOJIB30BaTh KoMmaHay Paste, droOw
BCTaBHUTh KOINHUIO B HYKHOM MecTe. Ornepanusi TakKe HE BBIMOJHUTCS, €CIH BBIOOP BKIIOYACT
UHCTPYMEHTAJIbHBIC ITUKTOTPAMMBI.

e Edit (Peoakmuposamv) => Paste (Bcmasumwv) - omnepamuio TakXe MOXKHO BBI3BaTh
OHOBpEeMEHHBIM HaxaTueMm kiaBuin CTRLAV.
Komanna mnomemaer conepkanue Oydepa oOMeHa B akTUBHOE OKHO. /[l ycmemHoro

BBITIOJIHEHUS omnepanuu Oydep mo/mkeH copepkarh kommoHeHTsl Electronics Workbench wmu
tekct. Comepxumoe Oydepa oOMeHa MOKET BCTABJIATHCS TOJIBKO B OKHA, CIIOCOOHBIE COJIEPIKATH
10100Hy10 nHpopMaruio. HanpruMep, HEBO3MOXKHO BCTaBUTh KOMITOHEHT 3JIEKTPHUYECKON CXEMBI
B OKHO OIHCAHUSI.

e Edit (Peoakmuposeamv) => Delete (Yoanums) - omnepanuio TakKe MOXKHO BbI3BaTh
HaxkatreM kiasuu DEL.
OTa KOMaHJa TMOJHOCTBIO YyAanseT BbIOpaHHBIE KOMIIOHEHTHI WIJIM TEKCT. YaleHHas

uH(pOopMalrsa HE MOXKET ObITh BOCCTAHOBJICHA.

o Edit (Peoaxmuposams) => Select All (Bvioenrums 6ce)
Komanma BbIOMpaeT Bce AJIEMEHTHI B aKTUBHOM OKHE. J[Jisi TOro, 94TOOBI BBHIOpATh BCE, KPOME

HECKOJIbKUX JJIEMEHTOB, HCIOJb3yHTe koMmaHay Select All, m 3aTeM cHUMHTE BBIIEIEHHUE C
TUIIHUX 3aeMeHToB, HaxkuMmas CTRL ¢ meBoii KHOIKOM MBIIIIH.

o Edit (Peoakmuposamv) => Copy as Bitmap (Konuposame xax pacmpogyio epaguxy)
Komanna npenHa3zHaueHa Jisi KONMPOBAHHS pPacTpOBOTO M300pa)keHUs 3JIEMEHTOB B Oydep

oOmeHa.

YToObl CKOMMPOBATH PACTPOBOE U300PAKEHHE HIIEMEHTOB HEOOXOJUMO:

o BbIOpath Edit (Pedaxmuposams) => Copy as Bitmap (Konuposamv kak
pacmpogyio epaguxy) (Kypcop U3MEHHUTCS Ha crosshair (mepekpectue))

) Ha)KaTh M YACPKUBATh KHOIIKY MBIIITH TIepeMeIias Kypcop, 4ToObl chopMUpOBATH
MPSIMOYTOJIbHUK, BKITFOYAIOIINNA HEOOXOIUMBIE JJIs1 KOMTUPOBAHUS DJIIEMEHTHI

o OTITYCTHTH KHOIIKY MBIIITH

e Edit (Peoakmuposams) => Show Clipboard (Iloxazamv 6ygep obmena)
Komanma otoOpaxaet comepxanue Oydepa oOMeHa.

Menro Circut (Ilenb)
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Mento Circut (I]ens) MO3BOJSIET OCYIIECTBUTH OTIEPAIIMH PAOOTHI C IIETISIMH.

e Circut (llenv) => Rotate (Bpawamv) - omnepauuio TakKe MOXHO BBI3BATh
oaHOBpeMeHHBIM HaxaTueM kiaBuin CTRLAR.
Komanna no3BossieT BpamniaTh BRIOpaHHBIE KOMITOHEHTHI Ha 90 rpaaycoB MO 4acoBOH CTpeEKe.

TekcT, CBS3aHHBIN C KOMIIOHEHTOM (METKH, 3HaYeHUS U MHPOpMaIus O MOJEIH), MOXKET ObITh
MOBTOPHO YCTAHOBJICH, HO MPH BBIIIOJIHEHUY KOMaH/IbI HE BpaIiaercs. B cirydae HeoO0X0IMMOCTH,
MIPOBO/JIA, TPUJIOKEHHBIE K KOMIIOHEHTY MEPEHANPaBISIOTCS aBTOMATHYECKHU.

e Circut (I{env) => Flip Vertical (Ompazums éepmuxaivho)
Komanaa 3epkaibHO OTpa)KaeT BBEIOPAHHYIO CXEMY [0 BEpTHKAIU B OKHE cxembl. OOparute

BHUMAHUEC, JIFOOBIE IIpoBOoJa, IIPHUIIOKCHHBIC K 3C€pKaJbHO OTpaXacMOMY KOMIIOHCHTY
NEPCHANPaBIAOTCA IO MEPE HCO6XOI[I/IMOCTI/I. TCKCT, CBSA3aHHBI C KOMIIOHCHTOM (MCTKI/I,
3HAYCHHUA U I/IHq)OpMaI_II/IH (¢} MOI[CJ'II/I), MOJKET OBITH IIOBTOPHO YCTAaHOBJICH, HO HE OTPaXXacTCH.

e Circut (l{env) => Flip Horizontal (Ompazume copuzonmanvro)
KomaHga 3epkanbHO OTpaskaeT BBIOPAHHYIO CXEMYy IO TOPHU3OHTAJIM B OKHE cxeMbl. JIroObie

IMpoBoaa, MPHUIIOKCHHBIC K 3CPKAJIBHO OTPAKACMOMY KOMIIOHCHTY INCPCHAIIPABIIAKOTCA IO MEPC
HeoOxoaumMocTh. TeKCT, CBsI3aHHBIM C KOMIIOHEHTOM (METKM, 3HaYeHHss M HHpopmauus o
MO/JIEJIH ), MOKET ObITh IOBTOPHO YCTAaHOBJIEH, HO HE OTPaXKaeTCsl.

o Circut (I{enb) => Component Properties (Ceoticmsea komnonenma)
Komansa npejHa3HaveHa /il K3MEHEHHsI CBOMCTB BLIOPAHHOTO KOMITIOHEHTA. TaKKe BBIBOIMTCS

IIPY ABOWHOM HaXXKaTUM HAa KOMIIOHEHTE. IIpy BpI30BE C MOMOLIBIO BCILIBIBAIOLIETO MEHIO, ITOCIIE
Ha)KaTHs MPaBOM KHOIIKOM MBIIIM, HA3HAYAKOTCsS 3aJaHHBIE 110 YMOJYAaHMUIO CBOMCTBA I BCEX
BbIOpaHHBIX KOMIIOHEHTOB, BIIOCJIEICTBUU HCIIOJIb3YEMBIX B 3TOH cXeMe. DTO HE BO3JEHCTBYyeET

Ha YK€ pasMCIICHHBIC KOMITOHCHTEI.

e Circut (llenb) => Create Subcircuit (Coz0amb noocxemy) - ONEPALHIO TaKKE MOXXHO
BBI3BAaTh OJIHOBPEMEHHBIM HakaTueM kinasuim CTRLAB.
Komanna oObeauHseT BbIOpaHHBIE BIIEMEHTHI CXEMbl B IMOJCXEMY, B JEHCTBUTENBHOCTH

co3maBas MHTETpabHYI0 cxemy. [lojgcxema MokeT cojiepkaTh TaKk MHOTO KOMIIOHEHTOB, Kak
Tpebyercs. Jlrobas momaya MpPOBOJOB K APYTMM KOMIOHEHTaM WM COCIMHHUTENISIM B CXEMeE
CTaHEeT TEPMHUHAIAMH Ha MTUKTOTPaMMe TTOJACXEMBI.

e Circut (l{env) => Zoom In (Veeruuumo macuimad)
Komanaa yBenuuuBaeT pasmep AUCILIIES OKHA CXEMBI.

e Circut (l{ens) => Zoom Out (Ymenvuwumo macumao)
Komanaa ymeHbIaeT pa3mMep AUCIIIES OKHA CXEMBI.

e Circut (llenv) => Schematic Options (Komanowl ynpasnenus oucnieem cxemol)
Komanma mpenHasHaueHa I YIPaBJICHHUS BCEM JHCIUICEM CXEMbl. VI3MEHEHHS OTHOCSTCS

TOJIBKO K TEKYIIEH CXEME.
Menio Analysis (AHanu3)

Menrto Analysis (Ananu3) NO3BOJSET BHIMOJIHUTh Pa3IUUHbIe aHATU3bI. AHAIN3 Oy/JeT BBHIOJIHEH
TOJIBKO B TOM CJIy4ae KOrZa 3TO BO3MOXHO Il JAaHHOW CXEMBI.
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o Analysis (Ananuz) => Activate (Axmusuzuposamy) - ONEPALHIO TAKKE MOXKHO BBI3BaTh
oAHOBpeMeHHbIM HaxaTueM kinaBuil CTRL+G.
Komanna aktuBH3upyeT cxemy (BKJIIOYACT MEpEKItoYaTelb MUTAHUS ). AKTUBH3AIUS
CXEeMbl HAUMHAET BBHINOJHATH MaTEeMaTHUYECKHUE ONEpalyy, YTOOBbl BBHIYMCIUTH 3HAYCHHS IS
TECTOBBIX TOueK B cxeMme. Ilepexirouarenb MUTAHUS OCTaeTCs BKIIOYEHHBIM, I1OKa
MOJIeIMpOBaHKe He Oy/IeT OCTaHABJICHO UJIM IPHOCTAHABIICHO.

e Analysis (Ananus) => Pause ([Ipuocmanosumuy)
Komanaa BpeMeHHO MpephIBaeT WK MPOI0JDKACT MOJeIMpoBaHue (yrpasiseTcst KHomkoi Pause

e Analysis (Ananuz) => Stop (Ocmanoéumv) - ONEPAUI0 TAaKXE MOXKHO BBI3BATh
OJIHOBpeMEHHbIM HaxxaTueM kiaBuil CTRLAT.
Komanga Bpy4HyIO OCTaHaBIMBaeT MojenupoBanue. MimMeer TOT ke caMblii 3(h(PeKT Kak memaok

MEPCKIIOYATC/IA IMUTAHUA. 06paT1/1Te BHUMAHHUE, YTO BBIKIIFOYCHUC SHCPTHUU CTHPACT OAHHBIC U
HHCTPYMCHTAJIbHBIC CIICABI U C6paCI>IBaeT BCC 3HAYCHHA K Ha4YaJIbHBIM.

e Analysis (Ananuz) => Analysis Options (Komanowl ynpasienus anaiuzom) - ONEPaIuio
TaKKe MOKHO BBI3BaTh OJIHOBPEMEHHBIM Haxatuem kiaBur CTRLAY.
Electronics WorkBench mo3Bonsier ympaBnsiTb MHOTHMMH — aClIEKTaMH — MOJICITUPOBAHUSL.

O¢ddeKkTUBHOCTE MOJEIUPOBAHMS Tak)Ke 3aBUCHT OT BbIOOpa mapameTpoB. BoOJIBIIMHCTBO
apaMeTpoB UMEET 3HAYCHHUS 110 YMOJIYAHUIO.

o Analysis (Auwanuz) => DC Operating Point ([leiicmeytowans mouka yugpogo2o
npeobpazosameisi)
Komanpna Bemomnasier ananu3 DC Operating Point.

o Analysis (Ananuz) => AC Frequency (Hacmoma ananozogozo npeobpazosameis)
Komanna Bemmonnser ananu3 AC Frequency.

o Analysis (Ananus) => Transient (Ananus nepexooHwvlx npoyeccos)
Komanpa BeimonusieT ananus Transient.

e Analysis (Ananus) => Fourier (no memoody ®ypwve)
Komanna Bemonasier ananu3 Fourier.

e Analysis (Ananuz) => Noise (LLlym)
Komanna BeimosnnsieT ananus Noise.

e Analysis (Ananuz) => Distortion (Hckasxcenue)
Komanna Beimmonusier ananus Distortion.

o Analysis (Ananus) => Parameter Sweep (H3menenus napamempa)
Komanpa BeimonusieT ananus Parameter Sweep.

e Analysis (Ananusz) => Temperature Sweep (H3menenus memnepamypuol)
Komanpa Beimonnser ananu3 Temperature Sweep.

o Analysis (Ananus) => Pole-Zero (Pacnonosicenue Hynetl u noaocos)
Komanna BeimosnasieT ananus Pole-Zero.

e Analysis (4ranuz) => Transfer Function (@yuxyus nepeoauu)
13



Komanna semomnsser ananus Transfer Function.

e Analysis (Ananuz) => Sensitivity (4yscmeumenvrHocms)
Komanna BeimomnHsiet aHanu3 Sensitivity.

e Analysis (Ananusz) => Worst Case (Heyoosremeopumenvrnoe nonodicemue)
Komanna Beinmonaget agann3 Worst Case.

e Analysis (Ananuz) => Monte Carlo (no memoody Moume-Kapno)
Komanna seinonaser ananus Monte Carlo.

e Analysis (Ananuz) => Display Graph (Bvi600 epaguueckoeo pezyromama)
Komana BRIBOAUT rpaduueckiie pe3yibTaThl aHAIU3A.

Meno Window (OkxHo)
Mento Window (OxHo) IO3BOJSET OCYLIECTBUTH ONEpaluy paboThl C OKHAMH.

e  Window (Oxno) => Arrange - omnepalyio TakK€ MOKHO BBI3BaTh OJHOBPEMEHHBIM
"Haxaruem kirasunt CTRLAW.
Komania akkypaTHO pacCcTaBIsIeT OTKPBIThIE OKHA.

e Window (Oxno) => Circuit (L{ens)
KomaH/a mepeHOCHT OKHO CXEMbI Ha TICPEAHUN TUIaH.

e Window (Oxkno) => Description (Onucanue) - ONEpalMIO TaKXE MOXKHO BBI3BATh
oAHOBpeMeHHBIM HaxkaTueM kiaBuil CTRLAD.
Komanpaa oTkpbiBaeT OkHO omucaHus. Eciu OKHO omucaHus yK€ OTKPBITO, MEPEHOCUT €ro Ha

TepeHUN TIIaH.
2. [lanenu uHcTpyMenToB nnporpammsl ''Electronics Workbench"
ITaHETH MHCTPYMEHTOB COCTOUT M3:

"OBICTPBIX KHOIOK', UMEIOIINX aHAJIOTH B MEHIO

KHOIIOK 3aITyCKa U MPHUOCTAHOBKHU CXCM

Habopa PaauO3IEKTPOHHBIX AHaJIOTOBBIX 151 M HPOBBIX Jeranen

— MIZED | DIEIT

=] 2| 8] F[EF] o=
w w w w w w
WHIUKATOPOB %

f
OJICMCHTOB YIPABJICHUA Ll

|
UHCTPYMEHTOB ¥

AR

%

"BpICTpble KHONKHU'' MaHeJ HHCTPYMEHTOB

gNew (Coz0ams) - co3nath HOBBIN JOKyMeHT [Ctrl + N]
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Open (Omkpvimy) - OTKpHITh JOKyMeHT [Ctrl + O]

Save (Coxpanums) - COXpaHEHUTH JaHHBIA JOKyMeHT [Ctrl + S]

Print (Ileuams) - neyaTh ganHoro nokymenta [Ctrl + P]

Cut (Bvipezamy) - BeIpe3aTh BblIEIEHHYIO 001acTh qokymeHTa [Ctrl + X]

Copy (Konuposams) - KOMIUPOBATH BBIJCICHHYIO 001acTh okyMeHTa [Ctrl + C]

Paste (Bcmasums) - BCTaBUTH conepxkumoe Oydepa oomena B nokyment [Ctrl + V]

Rotate (Bpawamy) - moBepHYTH BbleNeHHYI0 001acTh [Ctrl + R]

Flip Horizontal (Ompa3umu cresa Hanpago) - OTpa3uTh 00JACTh ClieBa HAMPaBO

Flip Vertical (Ompazumo ceéepxy 6nus) - oTpasuth 00J1aCTh CBEPXY BHH3

Create Sub circuit (Cozoams noocxemy) - co3nath noacxemy [Ctrl + B]

Display Graphs (I pagpuxu) - noxazats rpaduku

Component Properties (Ceoticméa Kkomnonenmos) - CBOUCTBa KOMIIOHEHTOB

Zoom Out (Ymenvuwums macuimad) - yMEHbIIeHHE MacIiTaba

L L E B B ap B8 @ =< b D K

Zoom In (Veeruyums macuwima6b) - ysenuueHue macirabda

0% -
J Y BennueHre Wi yMeHbllIeHne MaciuTaba B POLEHTHOM COOTHOIIEHUHU

2l ;
elp (Ilomoww) - BEI30B CIIPABKH O TAHHOM MaHeNn

3. Padouas o6saacte nporpammsl "'Electronics Workbench"
Ha paGouyio oOmacte moyib30BaTeNb IOMENIAeT 3JEMEHThl C TaHeId HWHCTPYMEHTOB H

pacrioyiaraeT ux TakuM o0pa3oM, YTOOBI MOITYYUTh HEOOXOIUMYIO CXEMY.
Instruments (KOHTPOJILHO—U3MepPHUTEIbHbIC IPHOOPHI)

== (S
DD|DDD| (=] u} (=3 x} [=l=lele] g
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Habop obGopynoBanus BKIOYaeT B ceOs MpUOOPHI ¢ BUPTYyIbHBIMUA TIAHEISIMU YIIPABICHUS U
WHIUKAIIH.

e MynsTUMeETp
e [I'eneparop
e  Ocuumrorpad
e I'padomnocrpoutens
o ['eneparop uncen
e Jlornueckuii aHanuzaTop
o Jlornueckuii npeobpazoBareib
OcHoBHbIE IPUEMBI Pa00THI

1. Bamycrute nmporpammy “Electronics Workbench™, mosxHO rcmons3yst
MOCJIeI0BAaTEIbHOCTD KoMaH 1 [1yck, [Ipoepammet, Electronics Workbench.

2. TlonmroroBbTe HOBBIN (hailsl J1st pabOTHI, BOCIIOIH30BABIIUCH MTOCIIEI0BATEILHOCTHIO
koMaun File (@aiin) => New (Hoevui) u File (©auin) => Save as (Coxpanums Kax).

3. Ilepenecute HEOOXOAUMBIE FIEMEHTBI CXEMbI Ha pabouyio obsacts Electronics
Workbench.

4. CoeJMHUTE KOHTAKTHI JIEMEHTOB U PACIIOJIOXKHUTE DIIEMEHTHI B paboueti ooiacmu JUist

MOJIY4eHHUST HEOOXOAMMOM CXEMBI.
[TpocTaBbTE HEOOXOAUMBIE C8OLICHBA KAKIOMY SJIEMEHTY.
Haxxmute KHOTIKY BKITIOUEHUS MUTAHUS EII. iHa nanenu uncmpymenmos. B cinyqae

HaJI00HOCTH MOYHO TIOJIb30BAaThCA KHOMKOM Pause EI
IIepeHoc 3/1IeMeHTOB cXeMbl

Jliis epeHoca HeoOXOIMMBIX JJIEMEHTOB CXeMbI Ha pabouyto obacts Electronics Workbench
BBIOCPHTE pa3ziei Ha NaHeau UHCIPYMEHMO8, B KOTOPOM HaXOJUTCS HYXHBIH JIEMEHT, U
MIEPEHECUTE €T0 Ha paboyyro 0b1acme yAEPKUBAS JIEBYIO KHOTIKY MBIIIIH.

CO@)II/IHCHI/IC KOHTAKTOB 3JICMCHTOB

Jlnst coenvHeHUs ABYX KOHTAKTOB HEOOXOIMMO IIENKHYTh IO OTHOMY W3 KOHTAKTOB JIEBOM
KHOIIKOM MBIIIN U , HE OTIYCKas KJIABUINY, JOBECTU KypCOp 0 BTOPOrO KOHTAKTA.

B cnyuae He06X0AMMOCTH MOXKHO JOOABUTH AOMOJHUTENbHbIE Y37Ibl (Pa3BETBICHUS) - TOUKU
COEJIMHEHUS] KOHTAKTOB.

Basic (ocHOBHBIE MaCCHBHBIE 3J1€EMEHTBHI)

x|
o I = e e A [ e 3
oleaee| o || 2ae|mm{3E]

HpI/I MOACIIMPOBAHUHN CIIOKHBIX JIOTHYCCKUX CXEM HCITOJB3YCTCS cnez[ylomnﬁ OJICMCHT!
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-
JTO‘IK& COCAUHCHUA TPOBOAHHUKOB

Hcnons3yroTes [uisi COCMHEHUs IIPOBOJIOB B cxeMme. Todka COCIMHEHHs NPOBOAHUKOB UMEET
YeThIPE KJIIEMMBI, OJIHA Ha KAXKJIOM CTOPOHE, U MOXKET COCIMHUTH 10 YETBIPEX IIPOBOIOB. TOUKHM
COCIMHEHHS IIPOBOJAHMUKOB CO3JAI0TCSA aBTOMATHYECKH, KOIZIa OJMH IPOBOJ KAaCaeTcs APYroro.
Haxatuem Ha 53JeMEHTE NpPaBOMl KHOMKOH MBIIIM MOXXHO MOJYYHTh OBICTPBIM JOCTYNI K
IIPOCTEUILINM OIlEpaLUsAM HaJ I0JI0KEHUEM DJIEMEHTA, TAKUM KakK:

e BpameHue (rotate)
e passopor (flip)
e KONUpOBaHHE (COPY)
e BbIpe3anue (cut)
e BCTaBKa (paste)
JAmnanorosoe okHo Component Properties (CBoiicTBa KOMIIOHEHTA)

I[I/IaJ'IOI‘OBOG OKHO CHa0OKeHO 3aKJIaJIKaMU, KOTOPBIC 3aBUCAT OT THUIIA BBI6paHHOl"O KOMIIOHCHTA.
Bo3mokHBI CJICAYIOIIUEC TUIIBI 3aKJIIATOK:

e Label (Metka)
e Value (UnucneHHble 3HaUEHUS)
e Models (Monenmn)
e Schematic Options (Komanb1 yripaBiieHUs TUCTIIIEEM CXEMBbI)
o Fault (HeucnpaBHOCTB)
e Node (V3en)
e Display (Otobpazuts)
e Analysis Setup (AHanu3 Ha4yaIbHON YCTaHOBKH)
Takoke, Ipy MIETYKE TPABON KHOIKON MBIIIH [0 KOMIIOHEHTY WJIA HHCTPYMEHTY, TIOSBUTCS

BCILJIBIBAIOIICC OKHO.

Indicator (MHAUKATOPHBIE YCTPOIiCTBA)

x|
| @ e|@ BoE 8|

o BonsT™meTp

e Awmmepmerp

o Jlammouka

o Hupukarop

e CerMeHT 3KkpaHa

o JlekonMpOBaHHBIN CETMEHT dKpaHa

e 3ymmep

Cronbyaras quarpamma

JlexoaupoBaHHas cTon0varas [uarpaMma

Jlormueckast pyHKIMSL.

3HavyeHue TabIUIbl MICTUHHOCTH Ha BBIXOJIE IOTHUECKOTO MTpeodpa3oBaTes.
MuHUMHU3MpOBaHHAs JorHueckas QyHKIHS.

Jlornueckas cxema.

Yucio, npu KOTOPOM BBIXOJI JIOUHYECKON CXEMBbI IPUHUMAET 3HaueHue "1".

W Ee
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MeToanuyeckne yKkazaHusi K JJa0oparopHomMy 3aHaATHIO Ned
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUpEXKICHUE BBICIIETO 00pa30BaHUS
«HauunoHaJbHBIN HCCIEA0BATENbCKUIN sAepHbIH YHUBepcuTeT «MUDU»

KadenpaTexuukym

(HamMeHoBaHMe Kadeapbl)

KOMILIEKT 3AJJAHUM JJISI BBINNOJTHEHUSA
JABOPATOPHOM PABOTHI
M0 TUCHUILINHE «DJIEKTPOTEXHUKA U JIEKTPOHUKA (DJICKTPOHUKA)»,
HccienoBanue npsiMoii 1 00paTHOI BeTBH BOJILTAMIIEPHOM XapaKTEePUCTUKHU IMO/10B

Omuem no nabopamoproil pabome ohopmaaom no niamy:

Hazeanue pabomui

Lenv pabomul

Obopyodosanue 015 8bIN0IHEHUS pAOOMbL
Cxema cobpanmoii yenu

Tabauywvl u epaghuxu, nonyuenHvle 8 pabome
Bwvi6oowvl no pabome

o s wWwhE

I_[e.m, paﬁoTbI! Hccnenosath BOJIbTAMIICPHYIO XapaKTCPUCTUKY ITOJIYIITPOBOJAHUKOBOI'O JUOJa

Oo6opynoBanue: VIcTOUHUK MOCTOSHHOTO TOKA, UCTOYHHUK HAMPSHKEHUS, BOIBTMETP (2),
amnepmMeTp (2), mOTyMpPOBOIHUKOBBIN IMO/, 3aIIUTHBIN PE3UCTOP.

Xoa padoTsi:

1. HccnenoBanue npsimoii BeTBU BAX 1H0O0B MOXKET OBITH MPOBEEHO C IIOMOIIIBIO CXEMBI,
npeAcTaBiIeHHON HKe. OHA COCTOUT M3 UCTOYHUKA TOKA, aMIIepMETpa, UCCIETyeMOTo
JIM0/1a U BOJIBTMETpA.

CobepurTe 11eTb 10 cXeMe

)
-
™~

C‘D : 833m V]| v
Tmé

2. VI3MeHss cuily TOKa B LIENH, OTPEIETIUTE COOTBETCTBYIOIIEE eMy HanpspkeHue. CHSTbIe
noka3aHus opopMHUTE B BUJIE TaOIUIIBL.
3. Hcmonb3ys naHHBIE TaOJUIBI, TOCTPOWTE HA MIJLTIMETPOBOM OyMare BOJbTaMIIEPHYIO
XapaKTEPUCTUKY MPSIMOU BETBU JUOJA.
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4. ]lns uccnenoBanusi ooOpaTHoi BeTBM BAX nuoja uicnonib3yercs cxema, IpuBeAcHHas
HUXKC. B Heﬁ BMCCTO UCTOYHHKA TOKA I/ICHOJIB?)yeTCSI HNCTOYHHK Hanpsmcemxm C

3alIMTHBIM PE3UCTOPOM JUJIsi OTPAHUYCHUS TOKA Yepe3 MOl B CIydae ero mpooosi.
CobepuTe 1emnb 1Mo cxeme

I -
5 U £w C——9v

*

5. H3MmeHsist HanpsKeHHe UCTOYHUKA, CHUMAITe OKa3aHUs C aMIIepMeTpa U BOJIbTMETpA.
CHsThIC TIOKa3aHUs 0(hOpMUTE B BUE TAOIHIIBI.

Wcnonp3ys gaHHbIe TaOIHIIBL, TOCTPONTE BHIXOIHYIO BOJBTAMIIEPHYIO XapaKTEPUCTUKY
00paTHOM BETBU IMO/A.

7. CpenaiiTe BBIBOJ IO TPOBEAEHHON paboTe.
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MeToanuyeckne yKka3aHusl K J1a00paTopHOMY 3aHATHIO NeS
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUpEXKICHUE BBICIIETO 00pa30BaHUS

«HauunoHaJbHBIN HCCIEA0BATENbCKUIN sAepHbIH YHUBepcuTeT «MUDU»

KadenpaTexuukym

(HamMeHoBaHMe Kadeapbl)

KOMILIEKT 3AJJAHUM JJISI BBINNOJTHEHUSA
JABOPATOPHOM PABOTHI
0 TUCHUIUINHE «DJIEKTPOTEXHUKA U AIIEKTPOHUKA (DIEKTPOHUKA))»
HccaenoBanue cBOMCTB NapaMeTPUUYECKOr0 CTA0MJIMTPOHA

Omuem no nabopamoprnoil pabome ophopmasaom 6 mempaou no niauy:
1. Haszeanue pabomoi

No abkowd

Lenv pabomul

Obopyodosanue 015 8bIN0IHEHUS PAOOMbL
Cxemvl coopanmubix yeneu

Tabauywl u epaghuxu, nonyuenHvle 8 pabome
Pacuemnas uacmeo

Bwvi6oowvt no pabome

Hean padorei: MccnenoBars BOIbTaMIIEPHYIO XapaKTEPUCTUKY CTAOMIUTPOHA, PACCUUTATh
K03 pHIMEHT cTabMIH3annuy CTa0IUTPOHA

Xon paboTsi:

1.

Ha pa6ouyto o61acTs nporpaMMsl IEPEMECTUTE C TTAHEIN HHCTPYMEHTOB JJIEMEHTHI:
UCTOYHUK MTOCTOSIHHOTO TOKa, pe3uctop (2), cradbunutpon 1N4733, amnepmerp (2),
BOJIETMETP, 3a3eMJICHHE

CobepuTe 11emb 10 CIeAYIOIEeH cXeMe:

510 Om
1
—_

. ZS 1N4733 1 kOm
— 10V <v>
?

W3menss BxoaHoe HanpsbkeHue oT 3 10 10 B (B npeaenax ot 3 10 9 B uepes 1 B, B

1

npeaenax ot 9B no 10B uepes 0,1B), onpenenure BbIXOAHOE HANPSIKEHUE, TOK,
IpOTEKaroIuil uepes CTaOMIUTPOH, U TOK Harpy3ku. OpopmMuTe CHATbIE TOKa3aHUS B
BU/JIE TaOJIHIIBI.

[TocTpoiiTe BOIbTaMIIEPHYIO XapaKTEPUCTHKY

[TpousBenure pacuet kodPunmenta crabunuzanuu no popmyie:
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6. Ilosb3ysich TaHHBIMH JJAOOPATOPHOU PabOTHI, YOSIUTECHh B IPABHUIBHOCTH MOAOOpa
OTPaHUYHUTEIBHOTO COTMPOTUBIICHUS:

7. CnenaiiTe BBIBOJ 110 paboTe
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No abkowd

MeToanuyeckue yka3aHusl K J1a00paTopHOMY 3aHATHIO Ne6
denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pazoBaTeIbHOE
YUpEXKICHUE BBICIIETO 00pa30BaHUS
«HanuoHaJbHBIN HCCIE10BATENIbCKUH AAepHbIi YHHBepcuTeT «MUDW)

KadenpaTexuukym

(HamMeHoBaHMe Kadeapbl)

KOMILIEKT 3AJJAHUM JJISI BBINNOJTHEHUSA
JABOPATOPHOM PABOTHI
0 TUCHUIUINHE «DJIEKTPOTEXHUKA U AIIEKTPOHUKA (DIEKTPOHUKA))»

HccaenoBanue cBOMCTB MOJYNIPOBOJHUKOBOI0 THPUCTOPA

Omuem no nabopamoprnoil pabome ophopmasaom 6 mempaou no niauy:
1. Haszeanue pabomoi

Lenv pabomui
Obopyodosanue 015 8bINOIHEHUS PAOOMbL
Cxema cobpannoii yenu
Tabauyy ona nocmpoerus 8016MAMNEPHOL XAPAKMEPUCTIUKU
I'paghux éonbmamnepnoii xapaxmepucmuxu
Bwvioowvl no pabome
Leanb padorbi: [locTpoeHne BoJIbTAMIIEPHOI XapaKTePUCTUKU THPUCTOPA
Xox padoTsi:

1. Ha pabouyro 061acTh IpOrpaMMbI IEPEMECTHTE C IMaHEIN HHCTPYMEHTOB 3JIEMEHTHI:
MOJIYTIPOBOJHUKOBBIM THUPUCTOP, PE3UCTOP (2), UCTOUHUK TOKa (2), amnepmerp (2),
BOJIBTMETD (2)

Cobepure 11eMb 1O CIEAYIOLIEH cXeMe:

1 kKOm
1 (A)
| I K
'*___ 1 KOm ZVD
= o110
[

W3mepeHus BOJbTaMIIEPHON XapaKTEPUCTUKU IPOBOJANUTD IPU U3MEHEHUH BXOJHOTO
HanpspkeHus ot 0 1o 200 B (uepe3 50 B), npu ¢pukcrpoBaHHOM 3HAUEHUU HANPSKEHUS
ynpasinenus 1 SB, 10B u 15B

OnpenenuTth HaNPsHKEHUE BKIIIOUEHUS U TOK BKIIIOUEHUS

Onpenenute HanpsKEHNE U 3HAYEHHUE TOKA B HavaJle pabovero yyacTka BOJIbTaMIIEpHON
XapaKTepUCTUKU

OdopmuTe NoTy4YeHHBIE PE3YIbTAThl B BUJIE TAOIULIBI
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Hanpsioxenue ynpapiieHus

I5B

edorondui
HIIQII 9 BMOL BIMK))

ddoroudul e
ouHXEdIBH

10B

edorondus
WM 4 BMOL BITH))

adoroudul e
QUHXEdIBH

5B

edorondur
HIIQII 9 BMOL BIIH))

ddoroundul exn
SUHXEAIRH

OMHX¥EdIIEH QOHIOX(

7. Cuemnaiite BBIBOJ
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MeToanuyeckue yKka3aHusl K J1a00paToOpHOMY3aHATHIO N7
denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE
YUpEKIECHUE BBICIIETO 00pa30BAHUS
«HanuoHaJbHBIN HCCIE10BATENIbCKUH AAepHbIi YHHBepcuTeT «MUDW)

KadenpaTexuukym

(HamMeHoBaHMe Kadeapbl)

KOMILIEKT 3AJJAHUM JJISI BBINNOJTHEHUSA
JABOPATOPHOMPABOTBHI
0 TUCHUIUINHE «DJIEKTPOTEXHUKA U AIIEKTPOHUKA (DIEKTPOHUKA))»
CHsiTHE BOJIbTAMIIEPHBIX XapPAKTEPUCTUK OUIIOJISIPHOTO TPAH3UCTOPA

Omuem no nabopamoprnoil pabome ophopmasaom 6 mempaou no niauy:

1. Haszeanue pabomoi
Lenv pabomui
Obopyodosanue 015 8bINOIHEHUS PAOOMbL
Cxema cobpannoii yenu
Tabauysl u epaghuxu, nonyyeHuvie 8 pabome
Bwvisoowvl no pabome
Heab padorbi: VccienoBarh BXOAHBIE U BHIXOHBIE BOJbTAMIIEPHBIE XapaKTEPUCTUKU
OUIMOJISPHOTO TPAH3UCTOPA
Oo0opynoBanme: VlcTOUHUK TOCTOSHHOTO TOKa, OaTtapesi, BOJIbTMETP (2), aMIiepmerp,
OUTIOJISIPHBIN TPAH3UCTOP
Xon paboTsi:

1. CobGepurte Liemnp o cxeme

® O © T

CeMelicTBO BXOAHBIX XapaKTEPUCTUK TPAH3UCTOPA CHUMAETCS MpU (PUKCUPOBAHHOM 3HAYEHHUH
U,z , myrem usmeHenust cuisl Toka (0T 1MA 10 80 MA uepe3 10 MA), mpoTekaroiiero uepes

SMUTTEP U u3MepeHus HanpsikeHus: Usg. [lomyunte ceMeiicTBO BXOAHBIX XapaKTEPUCTUK IIPH
3HaueHusX Uz = 0 B; 5 B; 10B. CHaTble nokazanust ohopMuUTE B BUAE TAOIHUIIBI.

Hcnonb3ys 1aHHbIE TaOIHIIbI, TOCTPONTE TPU BXOAHbBIE BOJIbTAMIIEPHbIE XapaKTEPUCTUKHU (Ha
OJTHOW KOOPJMHATHOMU TIJIOCKOCTH).

IIpoBepbTe cipaBeIIMBOCTh YTBEPKACHUS, UTO npu Uy = 3 ...5 B BIusAHME 3TOr0 HanpsKeHUs
Ha BXOJHYIO XapaKTEpUCTUKY HUUYTOXKHO MaJo.

CeMeicTBO BBIXOAHBIX XapaKTEPUCTUK TPAH3UCTOPA CHUMAETCS MPH (PUKCUPOBAHHOM 3HAUEHUHU
I, myreM n3MeHeHus HanpskeHus Uys M M3MEpPEHMS CUIIBI TOKA, IPOTEKAIOIIETO YeEPE3
kosutekTop. [TomyunTe ceMelcTBO BBIXOIHBIX XapaKTEPUCTUK MPU 3HAYEHUSIX

I, = 1mA; 5MA; 10 MA. CHaTble noka3anust oopMUTE B BUE TaOIUILIbI.
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6. Mcrnosap3ys maHHbIe TaOIHIIBI, TOCTPONTE BHIXOIHYIO BOJBTAMIIEPHYIO XapaKTEPUCTHKY.
7. CpenaiiTe BBIBOJ 10 MPOBEAEHHOM padoTe.
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No ko

MeToanuyeckue yKkazaHusl K JJa0opaTopHoMy 3aHATHIO Ne8
denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUpEXKICHUE BBICIIETO 00pa30BaHUS
«HanuoHaJbHBIN HCCIE10BATENIbCKUH AAepHbIi YHHBepcuTeT «MUDW)

KadenpaTexuukym

(HamMeHoBaHMe Kadeapbl)

KOMILIEKT 3AJJAHUM JJISI BBINNOJTHEHUSA
JABOPATOPHOM PABOTHI
0 TUCHUIUIMHE «DJIEKTPOTEXHUKA U AIIEKTPOHUKA (DIEKTPOHUKA)»
CHsiTHE BOJIbTAMIIEPHBIX XaPAKTEPUCTHK MO0JIEBOT0 TPAH3UCTOPA U ONpe/iesieHHe ero
napamMeTposB
Omuyem no 1abopamopmoii pabome oghopmasiom 6 mempaou no NiaHy:
1. Haszeanue pabomoi
Lenv pabomui
Obopyodosanue 015 8bINOIHEHUS PAOOMbL
Cxema cobpanHotl yenu
Tabauysl u epaghuxu, nonyyeHuvie 8 pabome
Pacuem napamempos mpansucmopa
Bwvisoowvl no pabome
Lesan padoThl: VccinenoBars BBIXOAHBIE XapaKTEPHCTUKU MOJEBOTO TPAH3UCTOPA C KAHAIOM
N-THIA, OTPEICIICHUE HAMPSKSHIS OTCEYKH U KPYTU3HBI BHIXOJHON XapaKTEPUCTUKU B
HayvaIbHOM 007aCTH 1 B 00JaCTH OTCEUKU
Oo0opynoBanme: VcToOuHUK HallpsKEHUS 3aTBOP-UCTOK, IOJIEBOM TPAH3MCTOP C KaHAJIOM N-
THUTIA, ICTOYHUK MMUTAHUS e CTOK-UCTOK, aMIIEPMETP JJIsl ONIpeIeTICHUs] TOKa CTOKa,
BOJILTMETP JIJIsl KOHTPOJISI HAMPSKEHUS KICTOK-3aTBOP, BOJIBTMETP ISl KOHTPOJISL HANPSHKEHUS
CTOK-UCTOK.
Xoa padoTbi:
1. CobGepurte Lemnp o cxeme

VT

’|: 2N3686 .

+

CeMelicTBO BBIXOIHBIX XapaKTEPUCTHK MOJIEBOT0 TPAH3UCTOPA CHUMAETCS MPU (UKCUPOBAHHBIX
HANPSDKEHUSX 3aTBOp —UCTOK: -1; -0,5; 0; B, myreM n3MeHeHus: HanpspKeHUs cTok-uctok (ot 0B
1o 2B uepes 0,5 B) u usmepenus Toka croka. CHAThIE TOKa3aHus 0)OPMHUTE B BUIC TAOIHUIIBI.
Hcnonb3yst JaHHbIE TaOJIHIIBI, TOCTPONTE BHIXOTHYIO BOJIBTAMIIEPHYIO XapakTepucTuky. Ilo
MOCTPOEHHBIM XapaKTePUCTUKAM OTPEIEITUTE KPYTU3HY BBIXOJTHOW XapaKTEPUCTUKH:
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AL
AUy

4. Omnpenenure HaNpsSYKEHUE OTCEUKH.
5. CpenaiiTe BBIBOJ 110 MPOBEAEHHON padoTe.
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NoabkowdE

MeToanuyeckue yka3aHusl K J1a00opaTopHoOMy 3aHATHIO Ne9
denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE
YUpEXKICHUE BBICIIETO 00pa30BaHUS
«HanuoHaJbHBIN HCCIE10BATENIbCKUH AAepHbIi YHHBepcuTeT «MUDW)

KadenpaTexuukym

(HauMeHOBaHUe Kadeaps)

KOMILIEKT 3AJJAHUM JJISI BBINNOJTHEHUSA
JABOPATOPHOM PABOTHI
M0 JUCHUIUIAHE «IJICKTPOTEXHHUKA U SJICKTPOHUKA (DJIEKTPOHUKA)»
MopaesupoBaHue OIHONOJIYEPHOTHOTO BHINPSIMUTEISI ¢ eMKOCTHBIM (PHIILTPOM
Omuem no nabopamoprnoil pabome ophopmasaom 6 mempaou no niauy:
Hasseanue pabomoi
Lenv pabomui
Obopyodosanue 015 8bINOIHEHUS PAOOMbL
Cxema cobpannoii yenu
Bpemennvie xapakmepucmuku, noiyyenHvle 6 pabome
Pacuem napamempog svinpsimumens
Bwvioowvl no pabome
Lean padoThi: M3yunTth BiausHUE QHIBTPA HA BBIXOJHOW CUTHAII BBIIPSIMHUTEISL.
Oo6opynoBanmne: OyHKIIMOHAIBHBIN FeHEpaATOpP, ocuuiorpad, KOHAECHCATOP, U0, PE3UCTOP,
MYJIBTUMETP, KITFOY.
Xon paboTsi:
CobepuTe 11eTh 10 cXeMe

i

+z N ) Ground
a I [
e A B®
s =
o [ ¢ ]
S c1 =/ ~ s 3

- J_

VYcranoBute napaMmerpsl revepartopa (dacrora - 50 I'n, ammuryzaa - 127B) n emkocTsb
koHzaeHcaropa 0,01 MmP..

HabmionaiiTe BpeMeHHbIE XapaKTePUCTUKU HATIPSKEHUS:

- BXOJJHOTO ¢ KaHaia B ocummnorpada;

- BBIXOJIHOTO ¢ KaHayia A ocriusuiorpada

(nacmpoiika ocyunnozpaga: time base- 5 ms/div, channel A — 50 V/div, channel B — 50 V/div).
N306pa3ute B oTueTe HAOIIOAAEMbIE XapaKTEPUCTUKH.

[TpousBenuTe pacyeT cpeHEBBITPSIMIEHHOTO HAMPsKEHUs 110 hopMyIie:

Ues=Umax/T.
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6. IlpousBeaute U3MepeHUE CPEAHEBBITPSIMICHHOTO HAMPSKEHUS, CHAB IMOKa3aHUS C
MYJIBTUMETPA.

7. HanecuTe Ha BpeMEHHBIC JUarpaMMbl MAKCUMAaIbHOE U CPEIHEBBIIPSIMICHHOE 3HAUCHUE
HaIPSKCHUN.

8. 3amKkHHTE KITI0Y M HAOII0IaliTe BpEeMEHHBIC XapaKTePUCTUKU HAPSHKEHUH, ONIPEISIIUTE
CpEIHEBBINPSAMICHHOE 3HaYCHHE HAIIPSHKEHUS, N300pa3uTe B OTUETE BPEMEHHbBIE
XapaKTEPUCTUKU HAMPSIKCHHH.

9. IIpousBemute pacuer kKodhduimeHTa nyabcaluii HaMpsHKEHUs Ha Harpy3ke U kKodduimenTa
CrilaXuBaHUs QUIIbTpa:

Ky Bblx:(UmaX-UCB)/UCB'

q= KH BX/ Kl'l BBIX)

TI€ Ky ex= 1,57
10. YcranoBure eMkocTh KoHeHcaTopa 10 M® u mpou3BeauTe ONepanuu ¢ MyHKTa 5.
11. Cnenaiite BBIBOJ 11O MPOBEAEHHOM padoTe.
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No ok owd

MeToan4yeckne ykazanus K JadoparopHomy 3anatuio NelQ
denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE
YUpEKIECHUE BBICIIETO 00pa30BAHUS
«HanuoHaJbHBIN HCCIE10BATENIbCKUH AAepHbIi YHHBepcuTeT «MUDW)

KadenpaTexuukym

(HamMeHoBaHMe Kadeapbl)
KOMILJIEKT 3AJIAHUM 1JIs1 BBINOJIHEHU S
JABOPATOPHOM PABOTHI
0 TUCHUIUIUHE «DJIEKTPOTEXHUKA U AIIEKTPOHUKA (DIECKTPOHUKA))»
MopenupoBaHue MOCTOBOIO BBHINPSIMUTEJIS ¢ EMKOCTHBIM (PMJIBTPOM

Omuem no nabopamoprnoil pabome ophopmasaom 6 mempaou no niauy:

1. Haszeanue pabomoi
Lenv pabomui
Obopyodosanue 015 8bINOIHEHUS PAOOMbL
Cxema cobpannoii yenu
Bpemennvie xapakmepucmuku, noiyyeHHvle 8 pabome
Pacuem napamempos svinpsamumens
Bwvioowvl no pabome
Heanb padorbi: V3yunTts BnusHue GUIBTPA HA BHIXOAHON CUTHA BBITPSIMUTEIIS.
Oo6opynoBanme: VcTOUHUK MEPEMEHHOTO CHHYCOMIATILHOTO HAMPSHKEHUS, ocluiuiorpad,
KOHJICHCATOP, BHITPSIMUTEILHBIA MOCT, PE3UCTOP, MYJIbTUMETP, KITIOY.
Xon paboTsi:

1. Cobepurte Liemnp o cxeme
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100 kKOm

YcTraHoBUTE napaMeTpbl HCTOYHUKA IEPEMEHHOT0 CHHYCOMJAJIbHOTO HampskeHus (yactoTa - 50
', apdexTuBHOE 3HaYeHHe HanpsbkeHus - 127B) u emkocTh koHeHcaTtopa 150 HD.
HaGnronaiiTe BpeMeHHbIE XapaKTepUCTUKH HaPSKESHUS:

- BXOJIHOTO ¢ KaHajia B ocunmnorpada;

- BBIXOJIHOTO ¢ KaHayia A ocrusuiorpada
(nacmpoiika ocyunnozpaga: time base- 5 ms/div, channel A — 50 V/div, channel B — 50 V/div).
N306pa3ute B oTueTe HAOIIOAAEMbIE XapAKTEPUCTUKH.
[Tpou3BeanTe pacueT cpeIHEBBITPSIMICHHOTO HAMIPSDKEHUS 110 popmyIe:

Ucs=2Umax/T.
[Tpou3sBeauTe U3MepeHHe CPETHEBBIIPSIMICHHOTO HAPSKEHUS, CHSIB TTOKa3aHUs C
MYJIbTHUMETPA.
Hanecure Ha BpeMeHHBIE TMarpaMMbl MAKCUMAJIBHOE U CPETHEBBINPSIMIIEHHOE 3HAUCHUE
HaIpsOKEHU .
3aMKHHTE KJTFOY ¥ HAOJIOAaliTe BpEMEHHBIE XapaKTEPUCTHKH HATIPSHKEHHUH, ONIPEIeITUTE
CPEIHEBBINPSAMIEHHOE 3HAaUCHUE HAIIPSDKEHUS, N300pa3uTe B OTYETE BPEMEHHbIE
XapaKTePUCTUKU HATPSIKSHHIH.
[TpousBeaute pacueTr ko3 (hUIIEHTa MyIbCAI HAPSHKEHUS Ha Harpy3Ke U Ko puimreHTa
CrIaXUBaHUs PUIBTpa:

Kn BLIX:(UmaX-UCB)/UCB'

q: KH BX/ KH BBIX)
III€ Ky px= 1,57
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10. YcranoBute eMKocTh KoHAeHCaTopa 200 nd u mpou3BeANTE ONEepaIiy C IMyHKTa 5.
11. Cnenaiite BBIBOJ IO MPOBENEHHOM padoTe.
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MeToanuyeckne ykazanus K jaboparopHomy 3ansituio Nell
denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE
YUpEXKICHUE BBICIIETO 00pa30BaHUS
«HanuoHaJBHBIN HCCIE10BATENIbCKUN AlepHbIH YHUBepcuTeT « MUDW

KadenpaTexuukym

(HamMeHoBaHMe Kadeapbl)
KOMILIEKT 3AJAHUM JJISI BRINTOJHEHUA
JABOPATOPHOM PABOTHI
0 TUCHUIUIUHE «DJIEKTPOTEXHUKA U AIIEKTPOHUKA (DIECKTPOHUKA))»
MopenupoBaHue KacKaJHOT0 BHIIPSIMUTEJISA C YMHOKEHHEM HANPSKeHUs

Omuem no nabopamopnoil pabome ophopmasaom 6 mempaou no niauy:

1. Haszeanue pabomoi
Lenv pabomui
Obopyodosanue 015 8bINOIHEHUS PAOOMbL
Cxema cobpannoii yenu
Onucanue pabomwl cxemul
Tabauya 3nayeHutl, NOIy4eHHbIX 8 pabome
Pezynomameir uccnedosanus enuanus Hacpy3Ku Ha 8bIX0OHOe CONPOMuUGIeHuUe
Bwv1600 no pabome
Heanb padoTtbi: VccienoBanre cxemMbl KaCKaIHOTO BBIIPSMUTENS C YMHOKEHHUE HATIPSIKEHUS.
O0opynoBanme: VIcTOUHUK NIEPEMEHHOIO CHHYCOMIaJIbHOTO HAIIPSLKEHUS, TpaHchopMarop,
KOHJICHCATOPHI, AUObI, PE3UCTOP, BOJIBTMETPHI.
Xon paboTsi:

1. CobGepurte Liemnp o cxeme
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O
2. OmnwummuTte paboty cxemsl. [1oJHBINA pPabOYMiA UK CXEMBI CIETYET PACCMATPUBATD 33 YETBIPE

HOJYNEPUO/Ia.
3. TlpousBemute pacyer U CHATHE TPEOYSMBIX MApaMETPOB IS 3aITOJTHCHUS TaOIUIhI |

TeopeTuueckuit pacyeT U3zmepenne
Ue, | U, | U | U | Ucas, | U, | U, B | Ues, B Uas, B | Ucs, B
B B B B B B

Uc1= Umax/0,7
Uco= 2Umax/0,7
Uces= 2Umax/0,7
Ucs= 2Umad/0,7
4. TlpousBenurte cHATHE TPeOyeMbIX ApaMETPOB IS 3aMIOTHEHUs TaOIHILIbI 2

Ry, kOm Usux, B
100
50
10

1

5. CxeMmbl YABOCHUA U YMHOXKCHUSA HAIIPAXKCHUA MOXKHO ITPUMEHATH B TOM CJvy4dae, Korja

nocrosinHas BpemeHd R,C 3HaunTenbHo Goabme nepuona T.

[Tpou3BeauTe pacyeT MOCTOSHHON BPEMEHH IS BBIIIIE YKAa3aHHBIX COMPOTUBIICHUIN HAIPy3KH.
[TpoBepbTe BBIMIOJIHEHUE YCIOBHUS: Ry,C>>0,5T

CnenaiiTe BBIBOJ 1O MPOBEAEHHOM padoTe (YKaXuTe, KaK CONMPOTUBICHUE HArPy3KH Pe3ncTopa
BJIMSIET HAa BBIXO/IHOE HANPSHKEHUE W HA TIOCTOSTHHYIO BPEMEHH ).
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MeToanuyeckne ykazaHus K JadopaTopHoMy 3aHsaTHiO Nel2
denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE
YUpEXKICHUE BBICIIETO 00pa30BaHUS
«HanuoHaJBHBIN HCCIE10BATENIbCKUH AAepHblid YHUBepcuTeT « MUDU»

KadenpaTexuukym

(HamMeHoBaHMe Kadeapbl)
KOMILJIEKT 3AJIAHUM 1JIs1 BBINOJIHEHU S
JABOPATOPHOM PABOTHI
0 TUCHUIUIUHE «DJIEKTPOTEXHUKA U AIIEKTPOHUKA (DIECKTPOHUKA))»
HccnenoBanue yCHIUTEIBHOI0 KacKaja

Omuem no nabopamoprnoil pabome ophopmasaom 6 mempaou no niauy:

1. Haszeanue pabomoi
Lenv pabomui
Obopyodosanue 015 8bINOIHEHUS PAOOMbL
Cxema cobpannoii yenu
Pacuemnas uacmo
Bwvi6oowvl no pabome
Leab padortbi: VccienoBarh yCHINTENBHOTO KacKaia
Oo6opynoBanme: VcTOUHUK MOCTOSHHOTO TOKA, (DYHKIIMOHAJIBHBINA TeHEepaTop, ocIiorpad,
BOJILTMETD (3), OUTIOSIPHBIN TPAH3UCTOP, KOHIEHCATOP, Pe3ucTop (4)
Xox padoTsi:

1. CobGepurte Liemnp o cxeme

I+
>
mo

Logmg-

o- O ot

iC
l ] <w$

VYcranoBute Hanpspkenue ucrounnka 10B, conmporusnenne pesuctopoB Ry = 50 k0w,

R; = 10kOwm, emxocTh KoHACHCaTOpa 10 MKD

HomuHaabel SMUTTEPHOTO M KOJUIEKTOPHOTO COMPOTUBIICHUH BBIOMPAIOTCS C YIETOM
By

Ry
COOTHOIIICHUA Rq = R
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4. TlpoexTupoBaHUE YCUIUTENSI HAUMHAETCS C ONPEIETCHUs] pEeKUMa TPAH3UCTOPA 110
MOCTOSIHHOMY TOKY, KOTOPBI Ha3bIBaIOT CTATUYECKUM PEKUMOM.
B cxeme ncnonb30BaHbl BOJIBTMETPHI AJIsI KOHTPOJISI HAPSDKEHUM HA AJIEKTPOIax TpaH3UCTOpa B
CTaTHYECKOM PeXHUME, a TaKKe PYHKIIMOHATBHBIN TeHepaTop U ocuuiuiorpad ass
MOJICJIMPOBAHUS PEXKUMA YCUIICHUSI.
B paccmarpuBaemoii cxeme Helb3s OTKII0YaTh (DYHKIIMOHAJIBHBIA T€HEpaTop, IO3TOMY MPH
MOJIETTMPOBAHUH CTATUYECKOTO PEKUMa YCTAHABIMBAETCS MUHUMAIIbHYIO aMIUTUTYAY CUTHajIa
(1 MxB).
Jl1s ycunmuTeNnbHOTO Kackajla pacyeT CTaTUHYECKOr0 PeKUMa 3aKIII0UaeTCsl B BBIOOpE TAKOTO
KOJUIEKTOPHOTO TOKa (TOKa B paboYeil TOUKe), IpU KOTOPOM I1aJICHUE HAMIPSHKCHHSI Ha
KOJUIEKTOPHOM Harpy3Ke paBHO MaJICHUI0 HAMPSHKEHUS Ha TPAH3UCTOPE (HAPsHKEHUE
KOJUIEKTOP-IMUTTEDP)

5. Tlpuenute pacuerHyro Gopmyny st onpenencaust Ug

6. VYwuuthiBas, 4TO lap = [yg U Iyp - Ry = Uz peoOpasyiiTe JaHHOE BBIpAXKEHUE U HaauTe popmyny

It pacyeTa g

7. Haiinure 1.

o Ry
8. Paccuuraiite koaddunmeHT ycunenus K = R—“
3

9. HalGnromaiiTe OCHHIUIOrPaMMYy BXOJHOTO M BBIXOJHOTO CUTHAJIOB MCCIIEAYEMOTO YCHIIUTEIS B
CTAaTHYECKOM M JTUHAMUYECKOM pekruMax. M300pa3uTe 3TH OCIUILIOrPAaMMBI B OTYETE. .
10. Cnemaiite BBIBOJ 11O MPOBEAEHHOM padoTe.
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Cneunduxanus
ko/uIoKkBHYMa Nel mo V]I «DnekTpoTexHuKa U 3JIEKTPOHUKA (DIEKTPOHHUKA)

1 HasnaueHue KOJJIOKBUYMa — OLIEHUTh YPOBEHb IOJIOTOBKU CTyIeHTOB mo YJI mo
pazzeny «DIeKTPOHHBIE U MOTYIPOBOIHUKOBBIC IPUOOPHI» C IEJIbI0 TEKYIIEeH TPOBEPKH 3HAHUM
U YMEHU.

2 CopneprxaHue KOJUTOKBHYMa OIPEACIIIETCS B COOTBETCTBUU ¢ paboueid nmporpammont Y ]
U COJIEpKaHUEM pazjiena « IJIEKTPOHHBIE U TOTYIPOBOJHUKOBBIE TPHUOOPHI.

3 Ilpunuunel orbopa colep:kKaHUs KOJUIOKBUYMA: OpHEHTalus Ha TpeOOBaHUS K
pe3yibTaTaM OCBOCHUSA pazienia «IJEKTPOHHBIE U IOJYIPOBOJHUKOBBIE PHOOPHI»,
IPEeJICTaBICHHBIM B paboueii nporpamme Y /1:
3HATh:

-- CymHocTh (PHU3MUECKUX MPOIECCOB, MPOTEKAIOIIMX B AJIEKTPOHHBIX MpHOOpax H
YCTPOMCTBAX.

4 CtpyKTypa KOJIJIOKBUyMa

4.1 KonnokBuyMm 1o paszzeny «DJIeKTPOHHbBIE U TOTYIPOBOJHUKOBBIE IPUOOPHI» COCTOUT
13 YCTHOTO OIIpoca.

HNHcTpykuus AJs CTY1€HTOB

1 ®dopma mnpoBeneHHs TEKYLIETO KOHTPOJISI 3HAHUU 1O pasjeny «IJIEKTPOHHBIE U
MOJIYIPOBOJHUKOBbIE ~ MPUOOPBI»  AUCUMIUIMHBL  «OJIEKTPOTEXHUKA M 3BJIEKTPOHUKA
(OneKTpoHMKa)» - KOJUIOKBHYM.

2 IlpuHumiel oTOOpa CcoJEpX aHHUA KOJUIOKBUYMA. OpUEHTalus Ha TpeOoBaHMUs K
pe3yibTataM  OCBOGHHS TeMbl «JJEKTPOHHbIE M  IOJYIPOBOAHUKOBBIE  MPHOOPHD»,
IpeCTaBIeHHOM B paboueil mporpamme Y /1
3HATh:

-- CymHocTh (U3MUECKUX MPOLECCOB, MPOTEKAIOIUX B AJIEKTPOHHBIX MpHOOpax H
YCTpOMCTBAX

3 CtpyKTypa KOJUIOKBUYMa

3.1 KommokBuyM 1o pazzaeny «JIEeKTPOHHBIC U TIOIYIPOBOJHIUKOBBIE IIPHOOPHI» COCTOUT
13 YCTHOTO OIIpoca.

5 PexoMeHJanMy o NOAroTOBKE K KOJJIOKBUYMY
ITpy MOATOTOBKE K KOJJIOKBUYMY PEKOMEHAYETCSI UCIIOIb30BaTh KOHCIIEKTHI JIEKIIUI, a TAKXKeE:

- YUeOHUKH:

- IHTEPHET — PECYPCBHI:

UTo0Bl yCHEmHO CHpPaBUTHCS C 33AaHUSIMM KOJIJIOKBUYMA, HY)KHO BHHMMATEIBHO INPOYUTATh
BONpochkl. VIMEHHO BHUMAaTENbHOE, BIYMYMBOE YTEHME M IIOHHMaHHE BOIpOca — IOJOBHUHA
ycnexa. bynpre BHuMarensubl! OO0 MyMbIBaliTEe TIATEIFHO U HETOPOILTMBO CBOM OTBETHI! byapTe
yBepeHHbI B cBouXx cuinax! XKemaem ycnexa!
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MunucTepcTBO 00pa3oBanus U Hayku Poccuiickoit @enepanun
denepabHOe TOCYAAPCTBEHHOE ABTOHOMHOE 00pa30oBaTe/ibHOe
yupe:KIeHue Bbiciero o0pa3oBaHus
«HauunoHaJbHBIN HCCIEA0BATENbCKUIN sAepHbIH YHUBepcuTeT «MUDU»
HUATD HUSLY MUDU
TEXHUKYM

Bomnpocs! 1J1si NOATOTOBKH YCTHOTO OTBETA KOJJIOKBHYMAa
Onpenenenue u KiaccupUKAIKs IEKTPOHHBIX TPUOOPOB
JIBU>KEHHE JIEKTPOHOB B AJIEKTPUUYECKOM I10JIE
I[BI/I)KGHI/IG 3JICKTPOHOB B MAarHUTHOM I10JIC
SJICKTpOHBI B aTOMC U TBCPAbIX TCJIaX
DNEeKTpOHHAsE AMUCCHUS
TepmoasieKTpoHHAS SMUCCHS
ABTO?JIEKTPOHHAS IMUCCHS
®doTOAIEKTPOHHASI SMUCCHUS
BropuyHas 35eKTpOHHAS IMHCCHUS

. DJIEKTPOHHAsI SMUCCHS TI0J] YAapaMu TsHKEJIbIX YaCTHUL

. CBoiicTBa MMOJIYIPOBOIHUKOB

. DJIEKTPOHHO-/IBIPOYHBIHN MEPEX0/]

. BosbramnepHas xapakTepucTuKa dJ€KTPOHHO-IBIPOYHOIO MEPEX0aa
. [omynpoBoHuKoBBIe 110/bl. HazHaueHue u kinaccupukanms.

. BonpTamnepHas xapakTepucTHKa IOJIYIPOBOJHUKOBOIO AM0JA

. OCHOBHBIE TapaMeTPBI AUOJ0B

. TyHHenbHBIH P06 31€KTPOHHO-IBIPOYHOTO MTEPEXo/ia

. JJaBuHHBIH TP00OOI1 21EKTPOHHO-IBIPOYHOTO NTEpPEXoa

. TermoBoit mpoOOI SIEKTPOHHO-IBIPOYHOTO TIEPEX01a

. IIoHATHE CpEeNHEBBINIPSIMIIEHHOTO HAIPSKEHUS

. OIHONIOTYNIEPUOAHBIE BBINPSIMUTENH

. JIByXnoamynepuoHblie BBIIPSIMUTENHN C BBIBOJOM OT CPEIHEW TOUKHU

MocToBas cxema BBIIIPAMUTECIIA

. Crabunutponsl . BAX

. Crabunutponsl. PaboTa cxembl ctabuinuszanun
. Tupuctopsl. YcTpoiicTBo 1 pabora

27.
28.

Tupucroper. BAX
Cxema tpunuctopa. [Ipunmun padoTsl
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Cneunduxanus
KoJIokBuyMa Ne2 o Y/ «DnekTpoTexHuka 1 AeKTpoHHKa (DIEKTPOHUKA))»

1 HasnaueHue KOJJIOKBUYMa — OLIEHUTh YPOBEHb IOJIOTOBKU CTyIeHTOB mo YJI mo
pasneny «TpaH3uCTOPBI» C LEIBIO TEKYIIEH IPOBEPKU 3HAHUM U YMEHHUM.

2 ConeprxaHue KOJUIOKBUYMa OIPENEISAETCS B COOTBETCTBUU ¢ pabouelt nmporpammoit Y /|
U cojeprkanueM pasnena «Tpan3ucropbi».

3 IlpuHuunel oTOopa colepKaHUs KOJJIOKBHyMa: OpHEHTalMs Ha TpeOOBaHUSA K
pe3yibTaTtaM OCBOeHUs pasjena «TpaH3ucTopsl», IpeAcTaBIeHHbIM B paboyeil mporpamme Y /1
3HATH:

-- CymHocTh (HU3MYECKUX MPOIECCOB, MPOTEKAIOIIMX B AJIEKTPOHHBIX IMpHOOpax u
YCTPOMCTBAX.

- [TpuHIUTIBI BKIFOUEHUS SJIEKTPOHHBIX IPHOOPOB U OCTPOCHHE HIIEKTPOHHBIX CXEM;
THUIIOBBIE Y3IIBI M YCTPOUCTBA 3JIEKTPOHHON TEXHUKHU.
YMETh:

- OmnpenenaTe W aHAJIW3UPOBaTb OCHOBHBIE IIApaMETPbl AJIEKTPOHHBIX CXEM U
yCTaHaBJIMBATh 10 HUM PabOTOCIIOCOOHOCTh YCTPONCTB 3JEKTPOHHOM TEXHUKH.

4 CtpyKTypa KOJIJIOKBUyMa

4.1 KonnokBuyM 1o pazzeny «TpaH3ucTopbD» COCTOUT U3 YCTHOT'O OIpoca.

HNHcTpykuus AJs CTY1€HTOB

1 dopma mnpoBeAeHHs TEKYILEro KOHTpoOJs 3HaHMM mo pasneny «TpaHzucropb»
JUCLUIUIMHBL «DJIEKTPOTEXHUKA U 3IEKTPOHUKA (DIEKTPOHUKA)» - KOJUIOKBUYM.

2 IlpuHuMibel OTOOpa CcoJepXKaHMsS KOJUIOKBUYMA: OpHEHTalusi Ha TpeOOoBaHMUS K
pe3yibTaTtaM OCBOEHUS TeMbl « T paH3uCTOphI», IPEACTaBICHHOHN B paboueil nmporpamme Y 1:
3HATh:

-- CymHocTh (U3MUECKUX MPOLECCOB, MPOTEKAIOIUX B AJIEKTPOHHBIX MpHOOpax H
YCTpOMCTBAX

3 CtpyKTypa KOJUIOKBUYMa

3.1 KomnokBuym no pazaeny «TpaH3ucTopb» COCTOUT U3 YCTHOTO OMpPOCa.

5 PexoMeHganmu 1o noAroToBKe K KOJUIOKBUYMY
[Tpu MOATrOTOBKE K KOJUIIOKBUYMY PEKOMEHAYETCS UCIOIb30BaTh KOHCIIEKTHI JIEKIIUM, a TAKXKE:

- YUeOHUKH:

- IHTEPHET — PECYPCBHI:

YroObl yCHENIHO CHPAaBUTHCS C 3aJaHUSIMH KOJUIOKBUYMA, HYKHO BHUMATEIbHO MPOYUTATH
BOoNpochkl. VIMEHHO BHUMAaTENbHOE, BIYMYMBOE YTEHME M MOHUMAaHHE BONpOCA — IOJOBHUHA
ycnexa. bynpre BHuMarenbubl! O0IyMbIBaiTe TIIATETHHO U HETOPOIUIMBO CBOM OTBETHI! BynpTe
yBepeHHBI B cBoMX cuinax! XKemaem ycnexal!
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10.

11.

12.

13.

14.

15.

16.

MuHucTepcTBO 00pa3oBaHus U HayKku Poccuiickoit @enepanun
denepabHOe TOCYAAPCTBEHHOE ABTOHOMHOE 00pa30oBaTe/ibHOe
yupe:KIeHue Bbiciero o0pa3oBaHus
«HauunoHaJbHBIN HCCIEA0BATENbCKUIN sAepHbIH YHUBepcuTeT «MUDU»
HUATD HUSLY MUDU
TEXHUKYM

Bonpocs! 1J1s1 NOAT0TOBKH YCTHOI0 0TBETA KOJLJIOKBHYMAa

Urto Ha3biBaeTcs Tpan3ucTopom? JlJis 4ero oH CIyxut?

[TosicHuTe TepMUH «OUIIOJISIPHBII TPAH3UCTOD.

N300pa3ute ycmoBHOE 0003HAYEHUE U YCTPOHUCTBO MIIOCKOCTHOTO OHUITOJISIPHOTO
TpaH3UCTOpAa.

Kakwue cymiecTByroT peskuMbl paboThl TpaH3ucTopa?

VYKaKuTe MOJISIPHOCTH HAMPSKEHUS Ha MepexojiaX U CTPYKType TpaH3ucTopa n-p-n u p-Nn-
p-THMa ISl pa3JIUYHBIX PEKUMOB pabOThI TPAH3UCTOPA.

[Tosicuute puHIMI AEHCTBHS OUTIOIAPHOTO TPAH3UCTOPA

[IpuBenute cxemsl BriItoueHus Tpanzucropa Ob, OK u O3.

[IpuBenuTe MaTeMaTHYECKNE COOTHOIICHHS, YCTAHABIMBAIOIINE CBSI3b MEXKIY TOKAaMH B
OUTIOJIAPHOM TpaH3UCTOpe?

Uro Ha3bpIBatOT KO3 PUIMEHTOM Mepeaadu Toka?

[TosicHuTe BXO/HBIE U BHIXOAHBIE BOJIBT-aMIIEPHBIE XapaKTEPUCTUKU TPAH3UCTOPa B
cxemax O0 u Ob. Ykaxure o01acTu, XapaKTepHbIE TS Pa3IMYHBIX PEKUMOB PAOOTHI
npubopa.

OOBbsicHUTE 3HAaUEHUE TEPMUHOB «I10JIEBOI» B HA3BaHUU THIIA TPAH3UCTOPOB.

[TosicHuTe ycTpOHCTBO, YCIOBHOE 0003HAUEHHUE U MIPUHIIMIT AEHCTBHS TPAH3UCTOpa C
YIIPABJISIONIUM P-N- IEPEXOIOM.

[TosicHuTE CTOKOBBIE M CTOKO-3aTBOPHBIE BOJIBT-aMIIEPHBIC XaPAKTEPUCTUKH MTOJIEBOTO
TPaH3UCTOpPA C YIPABISIOLUIUM P-N-TIEPEXOA0M.

[TosicHuTe YyCTPOHCTBO U yCIIOBHBIE rpadudeckre 0003HAUSHHS ITOJIEBBIX TPAH3UCTOPOB C
U30JIUPOBAaHHBIM 3aTBOPOM

ITosicHuTe BBIXO/IHBIE (CTOKOBBIE) U CTOKO-3aTBOpPHBIE XapakTepucTuku MOII-
TPaH3UCTOPOB

B yem xapakTepHOe OTIIMYME OUIOISIPHOTO TPAH3UCTOPA OT MOJIEBOT0?
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Cneunduxanus
KOJUIOKBHYMA Ne3 o Y/ «DnekTpoTexHuKa U JIEKTPOHUKA (DIEKTPOHUKA)

1 HasnaueHue KOJJIOKBUYMa — OLIEHUTh YPOBEHb IOJIOTOBKU CTyIeHTOB mo YJI mo
paszzeny «JeKTPOHHBIE YCUIIUTENN) C LEIbI0 TEKYILEH IPOBEPKU 3HAHUN U YMEHUH.

2 ConeprxaHue KOJUIOKBUYMa OIPENEISAETCS B COOTBETCTBUU ¢ pabouelt nmporpammoit Y /|
U COJEpKaHUEM pazfiena « JNEKTPOHHBIC YCUITUTEIIN».

3 IlpuHuunel oTOopa colepKaHUs KOJJIOKBHyMa: OpHEHTalMs Ha TpeOOBaHUSA K
pe3yibTaTaM OCBOEHHUS paszziena «JEKTPOHHBbIE YCHWINTENIN», IPEACTAaBICHHbIM B pabodeil
nporpamme Y /1:
3HATh!

-- CymHocTh (HU3MUECKUX MPOIECCOB, MPOTEKAIOIIMX B AJIEKTPOHHBIX MpHOOpax H
YCTPOMCTBAX.

- [TpuHIUTIBI BKIFOUYEHUS SJIEKTPOHHBIX IPUOOPOB U OCTPOCHHE HIIEKTPOHHBIX CXEM;
THUIOBBIE Y31Ibl U YyCTPONWCTBA MIEKTPOHHON TEXHUKH.
YMETh:

- OmnpenenaTy W aHAJIW3UPOBATb OCHOBHBIE IIAPAMETPbl IEKTPOHHBIX CXEM U
yCTaHaBJIMBATh 10 HUM PabOTOCIIOCOOHOCTD YCTPONCTB 3IEKTPOHHON TEXHUKH.

4 CtpyKTypa KOJIJIOKBUyMa

4.1 KonnokBuyM 1o pazzieny «JIeKTPOHHbIE YCUIIMTEIN» COCTOUT U3 YCTHOI'O OIpoca.

NucTpyknus 1J151 CTyJIeHTOB

1 ®opma mnpoBeneHUs TEKYLIEro KOHTPOJIS 3HAHUM MO pasaeny «IJEeKTPOHHBIE
YCUIIUTENNY TUCHUTUTHHBI «DJIEKTPOTEXHUKA U SJICKTPOHUKA (DIEKTPOHUKA)» - KOJTIOKBUYM.

2 Ilpunuumbsl otOopa coAepKaHHUS KOJJIOKBUYMa: OpHEHTAalMs Ha TpeOoBaHMS K
pe3ynbTaTaM OCBOEHHUS TeMbl «DIEKTPOHHBIE YCUJIMTENW», TMpeICTaBlIeHHOW B paboueit
nporpamme Y 1:
3HaTh:

-- CymHocTh (U3MYECKUX MPOILIECCOB, MPOTEKAIOUIMX B AJIEKTPOHHBIX INpUOOpax U
YCTpOMCTBAX

3 CtpyKTypa KOJUIOKBUYMa

3.1 KomnokBuyM 1o pazaeny «JeKTPOHHBIE YCHIIMTEIN» COCTOUT U3 YCTHOIO OIpoca.

5 PexomMeHanum no noAroToBKe K KOJUIOKBUYMY
[Ipu noAroToBKE K KOJUIOKBUYMY PEKOMEHIYETCS UCIIOJIb30BaTh KOHCIIEKTHI JIEKIIUM, a TAKKe:

- YUeOHUKH:

- HHTEPHET — PECYpPCHI:

UTo0Bl yCHEUHO CHpPaBUTHCA C 33JaHUSAMH KOJUIOKBHYMA, HY)KHO BHUMATENIbHO IPOYMUTATH
BONpochl. VIMEHHO BHUMAaTeNbHOE, BAYMYMBOE YTEHHE M IOHMMaHHE BONpOCAa — IOJOBHUHA
ycnexa. bynpre BHuMarenbubl! OOIyMbIBaiiTe TIIATETHHO W HETOPOIUIMBO CBOM OTBETHI! BynpTe
yBepeHHbBI B cBoux cuinax! XKenaem ycnexa!
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MunucrepcrBo o0pazoBanusi 1 Hayku Poccuiickoii @enepannu
denepajbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
yupe:KIeHue Bbiciero o0pa3oBaHus
«HauunoHaJbHBIN HCCIEA0BATENbCKUN sAepHbIH YHUBepcuTeT «MUDU»
HUATO HUAY MUDU
TEXHUKYM

Bonpocs! 1J1s1 IOATOTOBKH YCTHOIO 0TBETA KOJJIOKBHYMA
UTto Ha3bIBaIOT 3JIEKTPOHHBIM YCUJIUTENEM?
Knaccugukanus >1eKTpOHHBIX YCHUIIUTENEH.
OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKN YCUIUTENEH.
[Tpunnun paboTsl yCHIUTENS.
Cratnueckuil pexuM paboThl yCHIIMTENbHOTO Kackaza. [loctpoeHue crarnueckoil TuHuM
Harpysku
Pexum ycunenus kiacca A yCWIMTEIbHOTO Kackana. JlIOCTOMHCTBA U HEOCTATKHU 3TOrO
pexnMa
Pexum ycunenns kiacca B ycunurenbHOro kackana. J{JocToMHCTBa U HEAOCTATKU 3TOrO
pexuma
Pexum ycunenus knacca C yCHIIMTENIBHOTO Kackaja. JlIOCTOMHCTBA U HEJOCTATKH 3TOTO
pexuma
Pexum ycunenns kiacca [l ycunuTenbHOro kackaja. /loctonHcTBa 1 HEJOCTaTKU 3TOTO
pexxnMa

10. Yro Ha3bIBarOT 0OpaTHOM CBs3bI0 yeuuTens? [{is uero ee mpuMeHstoT?
11. Yro Ha3bIBaeTcs ko3 duumenTom oopaTHoii cBs3u?
12. CtpykTypHas cxema ycuiauTess ¢ o0patHoi cBs3bto. [lpuniumn ee paboTbl

13. [IpruuHB HECTAOUIIBLHOTO pEXXUMa pabOTHl YCHIIUTEILHOTO HJIEMEHTA.

14. Crabunuzamusi HICXOHOTO MOJIOKEHHS padoveil TOUKH
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Cneunduxanus
KOJLUIOKBHYMA Ned o V][ «DneKTpoTexXHUKa U JIEKTPOHUKA (DJIEKTPOHUKA)

1 HasnaueHue KOJJIOKBUYMa — OLIEHUTh YPOBEHb IOJIOTOBKU CTyIeHTOB mo YJI mo
pazneny «JIeKTPOHHBIE T€HEPATOPhI» C LEIbI0 TeKYIEeH MPOBEPKU 3HAHUN U YMEHUM.

2 ConeprxaHue KOJUIOKBUYMa OIPENEISAETCS B COOTBETCTBUU ¢ pabouelt nmporpammoit Y /|
U COJEpKaHUEM pazjiena « IIEKTPOHHBIE TEHEPATOPBD.

3 IlpuHuunel oTOopa colepKaHUs KOJJIOKBHyMa: OpHEHTalMs Ha TpeOOBaHUSA K
pe3yibTaTaM OCBOCHHUsS pasjiena «DJIEKTPOHHBIE T'€HEPaTOphl», MPEICTaBIECHHBIM B paboueit
nporpamme Y /1:
3HATh!

-- CymHocTh (HU3MUECKUX MPOIECCOB, MPOTEKAIOIIMX B AJIEKTPOHHBIX MpHOOpax H
YCTPOMCTBAX.

- [TpuHIUTIBI BKIFOUYEHUS SJIEKTPOHHBIX IPUOOPOB U OCTPOCHHE HIIEKTPOHHBIX CXEM;
THUIOBBIE Y31Ibl U YyCTPONWCTBA MIEKTPOHHON TEXHUKH.
YMETh.

- OmnpenenaTy W aHAJIW3UPOBATb OCHOBHBIE IIAPAMETPbl IEKTPOHHBIX CXEM U
yCTaHaBJIMBATh 10 HUM PabOTOCIIOCOOHOCTD YCTPONCTB 3IEKTPOHHON TEXHUKH.

4 CtpyKTypa KOJIJIOKBUyMa

4.1 KonnokBuyM 1o pazzieny «JIEeKTPOHHbIE T€HEPATOPHI» COCTOUT U3 YCTHOT'O OIpOca.

HNHcTpyKkuus 1J1s1 CTy1eHTOB

1 dopma mnpoBeACHHsS TEKYILEr0 KOHTPOJS 3HAaHUM M0 pasjueny «JEKTpPOHHbIE
TeHepaTopbl» TUCLHUILTUHBI «JIEKTPOTEXHUKA U 3JEKTPOHHUKA (DIEKTPOHUKA)» - KOJUIOKBUYM.

2 IlpuHuMibel OoTOOpa CcoJepXKaHMsS KOJUIOKBUYMA: OpHEHTalusi Ha TpeOOoBaHMUS K
pe3yjibTaTaM OCBOCHHUS TeMbl «DJIEKTPOHHBIE TE€HEpaTOpbl», MPEACTABICHHON B pabodei
nporpamme Y 1:
3HaTh:

-- CymHocTh (U3MYECKUX MPOILIECCOB, MPOTEKAIOUIMX B AJIEKTPOHHBIX INpUOOpax U
YCTPOMCTBAX.

- [IpyHIMIBI BKIIOUEHUS 3JIEKTPOHHBIX IPUOOPOB U MOCTPOCHHE FIEKTPOHHBIX CXEM;
THUIOBBIE Y3IIBI U YCTPOUCTBA JJIEKTPOHHON TEXHUKHU.
YMETB:

- OmpenenaTe W aHAJIN3UPOBaTb OCHOBHBIE NIApaMETPbl IEKTPOHHBIX CXEM U
yCTaHaBJIMBATh 10 HUM PabOTOCIIOCOOHOCTD YCTPONCTB 3MEKTPOHHON TEXHUKH.

3 CtpyKTypa KOJUIOKBUYMa

3.1 KonnokBuyM 1o pazzaeny «JIeKTPOHHbIE T€HEPATOPhI» COCTOUT U3 YCTHOTO OIpoca.

5 Pexomenaanuu no noAroToBKe K KOJUIOKBUYMY
IIpy noAroTOBKE K KOJUIOKBUYMY PEKOMEH]IYETCS MCIIOJIB30BAaTh KOHCIIEKTHI JIEKIIUM, a TAKKE:

- yUeOHUKHU:

- UHTEPHET — PECYPCHL:

YroObl yCHENIHO CHPAaBUTHCS C 3aJaHUSMH KOJUIOKBUYMA, HYKHO BHUMATEIBHO MPOYUTATH
BOIIPOChl. VIMEHHO BHHUMATENbHOE, BAYMUYMBOE UYTEHHE M IIOHMMAaHHUE BOIPOCA — IIOJIOBHHA
ycnexa. bynpre BHuMarenbubl! OOIyMbIBaiiTe TIIATETHHO W HETOPOIUIMBO CBOM OTBETHI! BynpTe
yBepeHHbI B cBouXx cunax! Xemaem ycnexa!
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MuHucTepcTBO 00pa3oBaHus U HayKku Poccuiickoit @enepanun
denepajbHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
yupe:KIeHue Bbiciero o0pa3oBaHus
«HauunoHaJbHBIN HCCIEA0BATENbCKUIN sAepHbIH YHUBepcuTeT «MUDU»
HUATD HUSLY MUDU
TEXHUKYM

Bonpocskl 11 MOATOTOBKH YCTHOIO 0TBETA KOJJIOKBHUYMA
Uto Ha3BIBAIOT JEKTPOHHBIM I'€HEPATOPOM?
Krnaccudukanus 3IeKTpOHHBIX TEHEPaTOPOB
OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKH JIEKTPOHHBIX T€HEPATOPOB
CtpykTypHas cxema 3J1eKTPOHHOTO reHepaTopa
[TpunIMI paboThI AIEKTPOHHOTO TEHEpPATOPa
I'enepaTopsl CUHYCOMAANBHBIX KoeOaHuil. OCHOBHBIE JIEMEHTHI CXEMBbI
WneanbHblil konebaTenbHbld KOHTYp. YacToTa u nepuo] KoieOaHuii
Pa6ora renepatopa LC-tumna
UTO Ha3bIBAIOT UMITYJILCHBIM F€HEPATOPOM?

©oN R wDdE

10. PaboTa mynbpTHBHOpaTOpa
11. Haueptuthb cxemy TpUrrepa u MnosiCHUTh NPUHIIUII €€ AEUCTBUS
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I IPOMEXYTOYHAA ATTECTAIUSA 110 Y

Crnenudukanus IK3aMeHa
10 JUCIHUIINHE «DJIeKTPOHHAS TEXHUKA»

Ha3Hadenne sk3aMeHa — OLICHUTHh YPOBEHB MOJTOTOBKH CTYACHTOB MO Y [[ «DJIEeKTpOoTeXHUKA U
9JeKTpOoHUKA (DJIEKTPOHMKA)» C IEJIbI0 YCTAaHOBJICHHS HMX TOTOBHOCTH K JalbHEHIIEMY
ycBoenuto OIIOII cnermansHocTH 14.02.02 «Panuanmonnasi 6€30mMacHOCTbY.

1 Copepxanue sk3ameHna ompeznensiercs B cootBercTBUM ¢ PI'OC CIIO cnemumanbHOCTH
14.02.02 «PagmarmonHass ~ 0€30MacHOCTB»,  pabodeil  IPOrpaMMor  AWCITUTUIMHBI
«INEKTPOTEXHUKA U DJICSKTPOHUKA (DJICKTPOHUKA))

2 IIpunnunsl 0TOOpa coaepKaHus IK3aMeHa:
Opuenranusa Ha TpeboBaHUs K pe3yiabTaTaM ocBoeHHS Y /[ «DNeKTpoTexHHKa U AJIEKTPOHUKA
(Onektponuka)», npenactaBieHHbiM B cootBercTBUU ¢ GI'OC CIIO cneuunansHoctu 14.02.02
«PannanuonHast 6e30nacHOCTbY, pabouelt nporpammon Y[ ««OneKTpoTeXHUKa U JIEKTPOHUKA
(OnexTpoHuKa)»

3HATh:
KJIacCU(UKAIUIO SJICKTPOHHBIX TPUOOPOB, HX YCTPOWCTBO U 00JIACTH IPUMEHEHHS,
OCHOBHBIE [TpaBUJIa FKCILIyaTalluH 3JIEKTPOOOOPYAOBAHUS U METOIbI U3MEPEHUS DIIEKTPHUUECKUX
BEJINYUH;
OCHOBBI (PM3NIECKUX MTPOIECCOB B MPOBOJIHUKAX, MOTYITPOBOIHUKAX U AUIICKTPHKAX;
napameTpbl IEKTPUUECKUX CXEM U €UHULBI UX U3MEPEHUS;
MPUHIIMITBI BBIOOPA SNIEKTPUYECKHUX U DJIEKTPOHHBIX YCTPOUCTB U MPUOOPOB;
MPUHIUIIBI IEUCTBUS, YCTPOUCTBO, OCHOBHBIE XaPaKTEPUCTUKU JEKTPOTEXHUUECKUX U
AJIEKTPOHHBIX YCTPOHCTB U MPUOOPOB;
CBOMCTBA MPOBOIHUKOB, MOJTYIIPOBOAHUKOB, AIEKTPOU3OJIAILIMOHHBIX, MATHUTHBIX MaTepUaJIOB;
YCTPOMCTBO, MPUHLUI AEUCTBUS U OCHOBHBIE XapaKTEPUCTUKH JIEKTPOTEXHUUECKUX MPUOOPOB;
YMETB:
noaAOUpaTh YCTPONCTBA AICKTPOHHON TEXHUKHU, HIEKTPUUECKUE TPHUOOPHI 1 000pyI0BaHUE C
oTpezieIeHHBIMU NTapaMeTpaMH U XapaKTepUCTUKAMHU;
CHUMATh MMOKA3aHUsI SJIEKTPOU3MEPUTENBHBIX TPUOOPOB U MPUCIIOCOOICHUH U MOJIb30BAThCS
VMU
cOOMpaTh IEKTPUUECKUE CXEMBI;
YUTaTh IPUHLIUIHAIBHBIE, YIEKTPUUECKUE U MOHTAKHBIE CXEMBI.

3 CtpykTypa sK3aMeHa

3.1 Bompocsl sx3amena auddepeHIupyroTcs M0 YPOBHIO CloKHOCTH. OOs3aTenbHas
4acTh BKJIIOYAET BOIPOCHI, COCTABISIONINE HEOOXOAUMBIN U JOCTATOYHBIH MUHHUMYM YCBOEHUS
3HaHWI 1 yMeHuil B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC CII0, padoueit mporpamMmmsl Y /1.

3.2 3amaHust SK3aMeHa MPEJIaralTcs B TPAIUIIMOHHON GopMe (YCTHBIN SK3aMEH).

3.3 bumersl 3K3aMeHa paBHOIICHHBI 10 TPYAHOCTH, OIMHAKOBBI IO CTPYKTYpE,
napajuieIbHbl 0 PACHOJIOKEHHIO 3a/IaHUM.
Temaruka 3K3aMEHAIMOHHBIX BOIPOCOB 00513aTENBHON YacTH:
IIepBbIil 1 BTOPOH BOIIPOCHI — TEOPETUUYECKHE, HAIPABIICHHBIE HA IPOBEPKY 3HAHUI.
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Tpetuii Bonpoc — MpaKTUIECKUIA.

3.4 UtoroBas olieHKa 3a K3aMEH ONpeAeseTcs Kak CPeIHHI Oaul o BCeM BOIIPOCAM.

4 BpeMms IpoBeIeHUS IK3aMEHa
Ha moaroroBky K ycTHOMY OTBETY Ha 9K3aMeHe CTYAEHTY oTBoaUTCs He Oosee 30 munyt. Bpems
YCTHOT'O OTBETA CTYJEHTA Ha 3K3aMeHe cocTaBiisgeT 10 MUHYT.

HNucTpyKuus AJs CTYIeHTOB

1 ®opma mnpoBeAeHUS MNPOMEKYTOUHOM arrectaiuu 1o Y/ «OnekTporexHuka u
3J1eKTpoHUKa (DIEKTPOHUKA)»— K3aMEH B TPAJULIMOHHON Gopme

2 [IpuHUMIBL 0TOOPA COMEPKAHUS IK3AMEHA:
OpueHTanus Ha TpeOOBaHUS K pe3yiabTaraM OCBOCHUs Y| «DJEeKTpOTEXHHMKA U 3JIEKTPOHUKA
(OnexkTpoHuKa)»
3HATh:
KJIacCU(UKALUIO 3JIEKTPOHHBIX IPUOOPOB, UX YCTPOUCTBO U 00JIACTh IPUMEHEHMUS;
OCHOBHBIE ITPaBHJIa SKCILTyaTallUuU 3JIEKTPOOOOPYI0BAHUS U METObI U3MEPEHUSI AIEKTPHUECKUX
BEJIMYUH;
OCHOBBI (PM3NYECKUX ITPOLIECCOB B IPOBOJAHUKAX, TOJYIIPOBOIHUKAX U AUIIEKTPHUKAX;
[apaMeTpbl AIEKTPUUECKUX CXEM U €IUHMIIBI UX U3MEPEHMUS;
IPUHLIMIIBI BBIOOPA 3JIEKTPUUECKHUX U DJIEKTPOHHBIX YCTPONUCTB U MPUOOPOB;
IPUHLIMIIBI 1EHCTBUS, YCTPOHCTBO, OCHOBHBIE XapAKTEPUCTUKHU AJIEKTPOTEXHUUECKUX U
AJIEKTPOHHBIX YCTPOMCTB U MPUOOPOB;
CBOICTBA IPOBOJHUKOB, IIOIYIIPOBOJHHUKOB, HIEKTPOU30JSIIMOHHBIX, MATHUTHBIX MaTE€PUAJIOB;
YCTPOMCTBO, IPUHIIMIT ACHCTBHUS U OCHOBHBIE XapaKTEPUCTUKH JIEKTPOTEXHUYECKUX PUOOPOB;
YMETb:
noa0MUpaTh yCTPOHCTBA JIEKTPOHHON TEXHUKH, JIEKTpUUYECKHE MPUOOPHI M 000pyI0BaHUE C
OIpECICHHBIMU NTapaMeTpaMH U XapaKTePUCTUKaMU;
CHUMATb MOKa3aHMsl 3JIEKTPOU3MEPUTENIbHBIX TPUOOPOB U MPUCTIOCOOIEHHUH U MOJIb30BATHCA
UMU;
coOuparhb NEKTPUUECKUE CXEMBI;
YUTATh NPUHIMUIHUATIBHBIE, DJIEKTPUUYECKHE U MOHTAXHBIE CXEMBI.

3 CtpykTypa 3K3aMeHa

3.1.3aanus 5K3aMeHa MpeaaraTcs B TpaJUIIMOHHON GopMme.
bunersl 3k3aMeHa paBHOLICHHBI 110 TPYAHOCTH, OJMHAKOBBI IO CTPYKTypE, MapajuleiabHbl IO
PacIOJIOKEHUIO 3aJaHU.
Temaruka 3K3aMeHAIMOHHBIX BOIIPOCOB 00s513aTENbHON YaCTH:
IIepBbIil 1 BTOPOH BOIIPOCHI — TEOPETUUYECKHE, HAIPABIICHHBIE HA IIPOBEPKY 3HAHUM.
Tpernii BOmpocC - MPaKTUYECKUI CBSA3aH C PEHICHUEM 33]1a4H.

3.2 UtoroBas oIreHKa 3a 9K3aMEH OIPeAeIIAeTCS KaKk CPeTHUN Oallyl 0 BCEM BOIIPOCAM.

4 Bpewmst npoBeIeHHS SK3aMeHa
Ha noaroroBky kK yCcTHOMY OTBETY Ha 9K3aMEHE CTYJEHTY oTBOoAUTCs He Oonee 30MunyT. Bpems
YCTHOT'O OTBETA CTYJI€HTa Ha dK3aMeHe cocTaBiigeT 10 MUHYT.

7 PexoMeHa1uu 1o NoAroTOBKE K DK3aMEHY
[Tpu moAroTOoBKE K 3K3aMEHY PEKOMEHAYETCSl MCIOJIb30BATh KOHCIEKTHI JIEKIIMM M MaTepualbl
yueOHUKa.
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YroObl ycmemHo ciaTh 3K3aMEH, HE0OXOAMMO BHUMATEIbHO MPOYUTATh BONpPOCHL. MMeHHO
BHUMATEJIbHOE, BIyMYMBOE UTEHUE — MOJOBHHA ycrnexa. bynpre BHUMaTenbHbl! OO1yMbIBaiiTe
THIATEIBHO CBOM OTBEThI! By/ibTe yBEpEHBI B CBOUX CHJIAX.

®OPMA SK3AMEHAIIMOHHOI'O BUJIETA
HammonaneHblil nccnenoBarenbckuil ssaepHbiil yuuBepcuter « MUDI»
OOHUHCKHI HHCTUTYT aTOMHOM SHEPTeTHKHU
TexHukym

YTBEPXIAIO
[Ipencenarenb HUKIOBOM KOMUCCHHU
/ H.W. JIutBuHOBa./

DK3AMEHAITMOHHBIN BUJIET Ne 01
0 TUCIUIUINHE: «DNEKTPOTEXHUKA U DIIEKTPOHUKA (DIECKTPOHUKA))»

Omnpenenenne M KIacCH(PHUKAIMS AIEKTPOHHBIX TPUOOPOB

CTOKOBBIE U CTOKO-3aTBOPHBIE BOJBTAMIIEPHbIE XapAKTEPUCTUKHU [1OJIEBOIO TPAH3UCTOPA C
YIPaBIISAIOLUM P-N-IIEPEXOA0M.

HccnenoBanue yCUIUTENbHOIO Kackaia

[IpenonaBarens H.N. JIntBuHOBa

BOHpOCI)I JJIs1 TIOATOTOBKHU K BKSaMCHy 10 JUCITUITJIINHEC «SHCKTPOTCXHI/IKa nu BHGKTpOHI/IKa
(OnexTpoHHKa)»
JUTSL CTYJICHTOB CITCIIUATBHOCTH
14.02.02 «PamnanmonHas 0€30MacHOCTh)

Omnpenenenue u KnaccuPUKaIUs IEKTPOHHBIX IPHOOPOB
JIBM>KEeHHE 3JIEKTPOHOB B IEKTPUYECKOM U MarHWTHOM HOJISX
ONEeKTPOHBI B aTOME M TBEP/IbIX Telax

Bunsl 251eKTpOHHON 3MUCCUU

CBolicTBa NOJIYyIPOBOJHUKOB

ONEeKTPOHHO-ABIPOYHBIH MTEPEX0/T

No gk~ wbdpE

[MomynpoBogHuKoBBIe oAbl HasHaueHue u kiaccupukanus. BomsTammnepHas XxapakTepUCTHKA
MOJIYTIPOBOJHUKOBOTO JUOAA
TyHHEIbHBIN, JABUHHBIN M TEIUIOBOW MPOOOH 3JICKTPOHHO-ABIPOYHOTO Mepexo ia

© ©

[loHsiTHE CPEAHEBBINPIMICHHOTO HANPSLKEHUS

10. OmHOMOMYIEPUOHBIE BRITIPSIMHTEIN

11. JIByxXnoxynepruoAHbIe BHIIPIMUTENIH C BBIBOJOM OT CPEAHEH TOUKU

12. MocToBas cxema BBIIPAMUTENS

13. CrabunutpoHsl. BonsTamnepHas xapakTepucTrka. PaboTa cxembl cTabuIM3aum
14. Tupucropsl. YcTpoiCcTBO 1 paboTa, BOIbTaMIIEpHAas XapaKTepUCTUKA

15. [lomynpoBOAHUKOBEII TPAaH3UCTOP, HA3HAYEHUE, YCTPOHCTBO
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16.

17.
18.

19.

20.

21.

22.
23.
24.
25.

26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.

PexuMebl paboThl TpaH3UCTOPA, NOSIPHOCTH HANPSDKEHUS Ha NIEPEX0ax U CTPYKTYype
TPaH3UCTOPA N-P-n ¥ p-N-P-TUNA IS pa3IMYHBIX PEKUMOB PabOThI TpaH3UCTOpa

Cxewmsl BkItoueHus tpansucropa Ob, OK u O9.

Bxonnble 1 BBIXOAHBIE BOJIbTAMIICPHbBIC XapaKTEPUCTUKH TpaH3ucTopa B cxemax O3 u Ob.
VYxkaxute 06JacTH, XapaKTepHbIE IJIs1 pa3IMYHBIX PeXKUMOB PadOTHI Ipubopa.

YcTpolcTBO, yeIoBHOE 0003HAYEHHE U PUHIIMIT IEHCTBUS TPAH3UCTOPA C YIPABISIFOIIUM P-N-
HEPEXOIOM.

CTOKOBBIC M CTOKO-3aTBOPHBIE BOJIBTAMIIEPHBIE XapaKTEPUCTUKH MOJICBOTO TPAH3HCTOpa C
YIPaBISIOLIUM P-N-TIEPEXOIOM.

YcTpolCTBO 1 ycaoBHBIE rpaduiueckue 0003HauSHHS TOIEBBIX TPAH3UCTOPOB C U30JUPOBAHHBIM
3aTBOPOM

BrixonHbIE (CTOKOBBIC) M CTOKO-3aTBOPHBIC XapakTepucTiuka MOII-TpaH3ucTopoB
DJNEeKTPOHHBIN YCUIIUTENb ,KJIACCH(DUKAIUS SIEKTPOHHBIX YCHIUTEICH.

[TpuHun paboTsl yCHUIUTEN.

Cratudeckuii pexxuM paboThl YyCHIIHTEIHHOTO Kackaa. [locTpoeHne craTudeckoi THHIH
Harpy3Kku

Pexum ycunenus kinacca A yCHINTENBHOTO Kackaga. JloCTOMHCTBA U HEAOCTATKU 3TOTO PEXUMa
Pexxum ycunenus knacca B ycunurensHoro kackaza. JIOCTOMHCTBA M HEAOCTATKH 3TOTO peKUMa
Pexum ycunenus knacca C yCHIMTENBHOTO Kackaaa. JIoCTOMHCTBA M HEIOCTATKH 3TOT0 peKuMa
Pexum ycunenus knacca [ ycunurenapHOro kackana. JJocToMHCTBa M HEAOCTATKU 3TOIO PEXXUMA
O6partHoii cBs3bio yeunutens. Koaddupuentom oOpaTHOM CBS3M

[IprunHBEl HECTAOMIBHOTO PEKUMA PAOOTHl YCHIUTEIBHOr0 1eMeHTa. CTabuau3anus HCXOAHOTO
MOJIOXKEHUS pab0oYei TOUKH

OnekTpoHHBIH reneparop. Kinaccudukanus 3eKTPOHHBIX TEHEPaTOPOB

CTpyKTypHas cxema 3JIeKTPOHHOIO TeHepaTopa

I'enepaTopsl cuHyconaanbHbIX KojebaHmii. OCHOBHBIC 2JIEMEHTHI cxeMbl. PaboTta reHeparopa
WneansHeiii konebaTensHBINA KOHTYP. YacToTa U mepuoa KojebaHuit

WmnynbcHb reneparop. Pabota MynsTHBHOpaTOpa

Tpurrep. [Ipunun paboTel cXeMBbl
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