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1. TACITOPT ®OHJIA ONEHOYHbIX CPEJACTB

1.1. Ilepeyenr kKommeTeHUUil, GopmMHupyeMbIX B MNpolecce OCBOCHUA
OCHOBHOI 00pa30BaTeJIbHON MPOrPpaMMbI
[Ipouecc OocBOEHUS OUCLMILUIMHBI HANPABJIEH HA OBJIAJICHUE CIEAYIOIIUMU
KOMIIETEHIHSMMU:
— CMOCOOEH OCYHIECTBIATh IMEIaroTMYECKyl0 JIeSITeIbHOCTh Ha OCHOBE
crielMaIbHBIX Hay4YHbIX 3HaHUU (OITK-S).

1.2. Jranbl GpopMHUPOBaAHMS KOMIIETEHUMHA W CPeICTBA OLEHHMBAHUS
YPOBHS UX c)OPMHUPOBAHHOCTH

KoHTpoabHOo-011¢HOYHBIE
Jdranbl popmMupoBanus komnerenuuii | Komnerenunu cpencrsa / cnnocod
OLICHUBAHUS

BrinmonHeHue u 3amura
1a0opaTOpHBIX PadoT.
Brinosnenue pacueTHOTO
3ananus (CPC).

Tema 1. JIuHelHbIE AEKTPUUECKUE LIETTH OIIK-8

BrinmonHeHue u 3amura
na0opaTOpHBIX PaboT.
Tema 2. MarauTHbIE HETH U DJIEKTPUUECKUE OIK_8 Pa3zpabotka u 3ammura
MaIIuHbI MPE3CHTALINH.
Brinosnnenue pacueTHOTO
3ananus (CPC).

BrinmonHeHue u 3amura
1a00paTOpHBIX PaboT.
BrinosHnenue pacueTHOTO
3ananus (CPC).

Tema 3. OCHOBBI 2JIEKTPOHUKHU OIIK-8

[TpomexxyTouHas aTTecTarus OITK-8 9K3aMeH (TMChMEHHBIN)

1.3. Onucanue nokasareseit GopMupoBaHusi KOMIIETEHIIUI

Koja komnerennumn Ilnanupyemblie pe3yabTaTbl 00yUeHus (MOKa3aTesn)

OIIK-8 3HATBh: IIPOLIECCHI B AIEKTPUYECKUX M MATHUTHBIX LEISX; OCHOBBI
TEOPUH MArHUTHBIX LEMNEeH; YCTPONCTBO M MNPHUHIMI JICUCTBUS
TpaHchopMaTopa M DIEKTPUUYECKHX MAIIWH; BaKHEHIINE TMOJI0XKESHUS
METPOJIOTHH ¥ OCHOBHBIE METObI MIEKTPUUECKUX U3MEPEHUH, TPUHIUI
NEUCTBUS, YCTPOMCTBO, METPOJOTMYECKUE U  OIKCIIyaTallMOHHbIE
XapaKTePUCTUKU 3JIEKTPOU3MEPUTENBHBIX CPE/ICTB;

yYMeTb: IPUMEHSITh OCHOBHBIE 3aKOHBI U COOTHOIIEHMS AJIEKTPUUYECKUX
1enei NoCTOSIHHOTO, IEPEMEHHOTO U TpeX(a3HOro TOKOB JIJIsl MX aHAIHU3a
U pacyuera; 4YuTaTh DJIEKTPUYECKHE CXEMbl M IIOHMMATh Ha3HAuYEHUE
OCHOBHBIX Y3JIOB 3JIEKTPOOOOPYAOBAaHHUS;, TMPOU3BECTH HU3MEpPEHHE
OCHOBHBIX  JJIEKTPMYECKHUX  BEJIMYMH; OLEHUBAaThb  IOTPEIIHOCTH
M3MEpEHUIl U TPOBOJAUTH MOBEPKY AIEKTPOU3MEPHUTENBHBIX MPUOOPOB;
BbIOpAaTh MOJYNPOBOJHUKOBBIA MPUOOP W HMHTETPANBHYIO CXEMYy s
paboThI B AIEKTPOHHBIX CXeMaX, MOJIb3YSACh CIIPAaBOYHON JTUTEPATypOi;
BJIAJETh: BCEMU HCIIOJIb3YEMBIMU METOJIUKaMH pacuera,
HCIOJIb3YEMBIMU TPU pacyeTe Lernel MOCTOSIHHOTO U TIEPEMEHHOr0 TOKa;
HaBBIKAMU PaOOTHI C DJIEKTPOM3MEPUTEILHON anmapaTypoil; HaBBIKAMHU




MPOEKTUPOBAHUS AJIEKTPUUECKUX Iiened ¢ momonibio DBM; HaBbIKamMu
MPOBEJICHUST aHallM3a TEPEXOIHBIX PEKUMOB pPaOOTHI AIEKTPOHHBIX
YCTPOMCTB;  HABbIKAMU  JUArHOCTHPOBAHHUS  HEUCHPABHOCTEH B
ANEKTPUUYECKUX  LEMAX; HaBbIKAMHU MPAKTUYECKOTO  MPUMEHEHHS
MOJTYYCHHBIX 3HAHUM U YMEHUU.

1.4. Kpurepuu ouneHUBAaHHS KOMIIETEHIIM HAa PpPa3HbIX IJTamax MXx
(opmMupoBaHusn

Buja yueOHoi1 padoThI KosnuecTBo 0a/10B
pa3paboTKa M 3a1uTa Npe3eHTaAUN 10
BBITNIOJIHEHUE U 3aIlIMTa JJa00paTOpHBIX paboT 25
BBITIOJTHEHUE PACUETHOTO 3aJaHusl 25
DK3aMEH 40
HTroro 3a kypc: 100

HakxonureapHas cucreMa onieHuBanug mo 100-0ayibHOM IKaJIe

Yer1bipexodaiu-
JbHAsl CHCTEMA
OlLleHUBAHUS
IK3aMeHa

100-
oaIbHaA
IIKAJIa

bykBenHnas mkaJja, coorsercryromas 100-
0a/UIbHOM HIKAJIe

Cucrema
OLICHMBAHHUSA
3agyera

OT1inn4yHO

90-100

A — OTJIMYHO — TEOPETUYCCKOE COJIePIKaHNEe Kypca
OCBOEHO IOJIHOCTBIO, 6€3 MpoOeIoB; HeOOXOIUMEIE
MPAKTUICCKHE HABBIKA PA0OTHI C OCBOCHHBIM
MaTeprasoM c(OPMHUPOBAHBI; BCE
MPeyCMOTPEHHBIE TIPOTPaMMON 00YICHHUS
y‘IeGHLIC 3aJaHus BBIIIOJIHCHBI, KAYCCTBO UX
BBIIIOJTHEHUS OLICHEHO YHCJIOM 0aJlIoB, OJHM3KUM K
MaKCI/IMaJIBHOMy

Xopouio

83-89

B — o4eHb XOPOIIIO — TEOPETUIECKOE COICPIKaHUE
Kypca OCBOCHO TIOJTHOCTBIO, 0€3 TPOOEIIoB;
HEOOXOMMBIC MPAKTUYECKUE HABBIKA PAOOTHI C
OCBOEHHBIM MaTEPHAJIOM B OCHOBHOM
C(OpPMHPOBAHEIL, BCE TPEAYCMOTPEHHBIC
mporpamMMoii 00ydeHus: yaeOHbIe 3a1aHUs
BBITIOJTHEHBI, KAYECTBO BBITIOJTHEHUS OOJIBIIIMHCTBA
13 HUX OLCHEHO YHCJIOM 0aylioB, OJU3KHM

K MAaKCUMAJIbHOMY

Xopo1o

75-82

C — X0poI110 — TEOPETHYECKOE COACPIKAHUE Kypca
OCBOEHO TIOJTHOCTBIO; HEKOTOPBIE MMPAKTUIECKUE
HaBBIKK pabOThI C OCBOCHHBIM MaTepHaIOM
c(OpMHUPOBAHBI HEIOCTATOYHO; BCE
IpeayCMOTPEHHBIE IPOTPaMMO 00yUEHHS
y4eOHbIE 3a/IaHNs BBITIOJTHEHBI, KAYECTBO
BBITOJIHEHUS] HU OJTHOTO M3 HUX HE OLIEHEHO
MHHUMAaJIbHBIM YHCIIOM 0aJsIOB, HEKOTOPHIE BUIIBI
3aJ]aHUil BBIIOJIHEHBI C OIIMOKAMHU

VY nosnerBo-
PHUTEIBLHO

63-74

D — yn0BIETBOPUTENBHO — TEOPETHUECKOE
cojiepaHue AUCIUIUIMHBI OCBOCHO YaCTUYHO, HO

npo0eJIbl He HOCAT CYIIECTBEHHOTO XapaKTepa,

3auteHo




HEO0OXOMMBIC MPAKTHYECKHE HABBIKA PAaOOTHI
C OCBOCHHBIM MAaTc¢praJIioOM B OCHOBHOM
chopMupoBaHbI; OOJIBIIUHCTBO
IPEIYCMOTPEHHBIX MPOrPaMMOi 00ydeHHUs
y4eOHBIX 3aJ]aHNH BBIITOJHEHO, HEKOTOPHIC

M3 BBIITOJIHCHHBIX 3aI[aHPII>’I, COZACPpIKAT OH_II/I6KI/I

VY nosnerBo-
PHUTEABLHO

50-62

E — mocpeicTBEHHO — TEOPETHIECKOE
coJiep’KaHue Kypca OCBOGHO YaCTHYHO;
HEKOTOPbIC MPAKTUYECKHE HABBIKA PAOOTHI

He c(hopMUPOBaHBI, MHOTHE MPETYCMOTPEHHBIE
mporpamMmoi o0ydeHus yueOHbIe 3aTaHHs

HE BBIITIOJIHCHBI J'II/I60 Ka4€CTBO BBLIIIOJIHCHUA
HEKOTOPBIX M3 HUX OI[CHEHO YHCIIOM 0aJlIoB,
6J'II/I3KI/IM K MUHUMAJIbHOMY

Heynosnerso-
PHUTEABLHO

2149

FX — HeyA0BIETBOPUTEIBHO — TEOPETUYECKOE
coJiep’KaHue Kypca OCBOCHO YaCTHYHO;
HEO0OXOMMBIC MPAKTHYECKUE HABBIKKA PAaOOTHI
HE COPMUPOBAHBI; OOJBITHHCTBO
MPEyCMOTPEHHBIX IPOrpaMMOil 00yUeHHs
yueOHBIX 3aJJaHHIi HE BHIMIOJIHEHO JIN0O Ka4eCTBO
UX BBIIIOJIHEHUS OLIEHEHO YUCIIOM 0aslioB,
OJIM3KUM K MUHUMAJIBHOMY; TIPH
JIOTIOJTHUTEIILHOM CaMOCTOSATEIHLHOM paboTe HaT
MaTepuaIoM Kypca BO3MOKHO TTOBBIIIICHHE
KayecTBa BBIMIOJIHEHUSI YUeOHBIX 3aJaHUN

Heynosnerso-
PUTEIBHO

0-20

F — Hey1OBJIETBOPUTEIHHO — TEOPETUUECKOE
coJiepKaHne Kypca He OCBOCHO; HEOOXOTUMbIE
MPAKTUYECKUE HABBIKU PaOOTHI

He c(hOPMUPOBAHBI; BCE BBHIMOJHEHHBIC YICOHBIC
3aJaHus coJiepKaT rpyOblie OMHOKH,
JIOTIOJTHUTEIIbHASI CAMOCTOSATENbHAS padoTa HaJ
MaTepuaaoM Kypca He TIPUBEIET K KaKOMY-TTH00
3HAYMMOMY TIOBBIIICHUIO KAYeCTBA BHITOJHEHHS
y4eOHBIX 3aJJaHHI

He 3aureno




1.5 O0pa3zen ogopmiieHHs IK3AMEHAITMOHHOT0 OWJIeTa

oy BO JIHP «.JIYFAHCKI/IUFI T'OCYJAPCTBEHHbBIN
NEJATOIr'MYECKH YHUBEPCUTET»

Kad)ez[pa TEXHOJOTMM NPOU3BOACTBA U HDOd)@CCI/IOHaHI)HOFO O6D3.30BaHI/I}I

3K3AMEHAIIMOHHBIN BUJIET Ne 1
N0 IMCHUILIHHE: «DJIEKTPOTEXHUKA U OCHOBBI 3JIEKTPOHHUKN

1. IIpoxoxaeHune SIEKTPUYECKOTO TOKa B Mmertamnax. [IpoBoaumMocts u
COITPOTHUBJICHUE.

2. HGpCXOIIHBI@ NpoOecCChbl IIpHU KOMMYTAIMH HCTOYHHMKA IIOCTOAHHOI'O TOKa B
LOCIAX, CoACpKAIINX PCAKTUBHEBIC OJICMCHTEI.

3. UuTerpanbabie MUKpocxeMbl. O01Iue cBeACHUS 00 YCTPOHCTBE MHTETPATIbHBIX
mukpocxem (MMC, BUC).

JK3aMeHATOP A.B. Kanaiino

H.o. 3aBenymwiero kageapoii E.N. Kupeesa

YTBepxkaeHo mporokosioM 3aceaanus kadenps TII u [TO Ne 1 ot 27.08.2021



2. KOHTPOJIBHO-OINEHOYHBIE CPEJCTBA

2.1.0neHoYHbIE CpeCTBA TEKYLIEro KOHTPOJIsA (THUIIOBBIE)

TeMbl 17151 IOATOTOBKYU MYJIbTUMEIMMHBIX MIPe3eHTALUIM:

1. IIpoxoxxaeHue 3IIIEKTPUYECKOTO TOKa B MeTauiax. lIpoBoaumocTts u
CONIPOTHBJICHUE.

2. TlpoxoxxneHue 3JIEKTPUYECKOTO TOKAa B IKUJKOCTAX. XUMUYECKUE
VMCTOYHUKH TOKA.

3. IIpoxoIeHHne >SIEKTPUYECKOr0 TOKAa B rasax. [[yroBele W Tieromue
pas3psiabl.

4. ®uznueckrue OCHOBBI MOJHUE3AIINTHI, TOPSAIAOK €€ pacyeTa.

5. Toku cBepXBbICOKOM 4acTOThl. OCOOEHHOCTH UX PacHpOCTPaHEHUs!, CKUH-
ahdexkr.

6. Tunbl MUKpOIPOLIECCOPOB U APXUTEKTYPa BEIYUCIUTEIBHBIX YCTPOICTB

7. Anoawl ¥ uX cBOMCTBA. Pa3HOBUAHOCTH TMOIOB.

8. TpaH3uCTOpBI U UX CBOMCTBA. PAa3HOBUIHOCTH TPAH3UCTOPOB.

9. Ognodasubie u TpexdaszHbie TpaHCHOPMATOPEI.

10. ACUHXPOHHBIN ABUTATENH C (PA3HBIM POTOPOM.

11. JIBuratens MOCTOSTHHOTO TOKA C MapajuieIbHBIM BO30YKICHUEM.

12. AnbTepHaTUBHBIE UCTOYHUKH AJIEKTPUUECKON IHEPIUH, UX IOCTOMHCTBA
Y HEJTOCTATKH.

3aganus Il CaMOCTOSAITEILHOH PadOThI:

CamocrosiTenbHasi paboTa BBINOJHAETCS CTYJIEHTaMH Ha MPOTSKEHUU BCETO
ceMecTpa U MpeACTaBIIsIeT cOo00il pacueTHOE 3a/laHue, BBITOIHIEMOE Ha JIMCTAaX
dbopmara A4 .

Homep pacuetHoro 3amaHusi ompenesnsieTcs IByMs TOCIEeTHUMHU rdpamu
mudpa 3a4eTHOW KHWKKH CTyaeHTa. Ecnm nBe mocnemnue mudpbl MpeBBIIAIOT
gucio 24 (obimiee KOJTUYeCTBO BapHAHTOB), TO HOMEp BapHaHTa OMPEIEISIETCS 10
OCTAaTKy IEJOYMCICHHOTO NeNeHusl 3Tux mudp Ha uucio 24. Hampumep, nBym
nocienHuM 1udpam 55 yuebnoro mudpa CTyJIeHTa COOTBETCTBYET 7-Oi BaphaHT
3aJjaHusl.

Pemenue kaxxmoil 3agauM KOHTPOJBHOTO 3aJlaHUsl CIEAyeT HayuHaTh C
HOBOU CTpaHUIIbl, YCIOBUE 3aJ]a4M BBINUCHIBAETCS MOJHOCTHIO 0€3 COKpAILEHUH.
['paduueckas yacth (cxembl, rpadMKi) B KOHTPOJBHOM 33JaHUU BBIOJIHSIOTCS
KapaHJalloM C MCIOJIb30BAaHUEM YEpPTEKHBIX MPUHAAJIEHKHOCTEH, B MaciTade, ¢
yKa3aHUEM TOCIIETHETO.

3amanue Ne 1 k camocTosiTeILHOM padoTe
«IJKBHMBAJIEHTHOE CONMPOTHUBJIEHHE JIEKTPUYECKOM 1enn»
OnpenenuTs TOK B OOIIIEH IETH U B KaXJI0W U3 BETBEH, a Takke eciu Ry = N
OM, R, = 2N Om, R; = 3N Om, Ry = 4N Om u Rs = 5N Owm, rae N — nopsiAKOBBIN



HOMEp CTYJIEHTa B XypHaJle akaJeMuyeckoil rpymnmbl. HampsskeHue Ha KOHIax
yuactka U = 140 B.
R,

R, R,

R,

3aganme Ne 2 Kk caMOCTOSATEIbHOM padoTe
«3akonsl Kupxroga»

[IpousBecT pacuer pa3BETBICHHOW IENU (OMpEAesUTh TOKM B BETBSIX U
HaIpsDKEHUST Ha pe3uctopax) mno npaswiam Kupxroda, ecnu Ry = N Om, R, = 2N
OM, R; = 3N Om, Ry, = 4N Om, Rs = SN OMm u Rg = 6N Owm, rae N — nopsiAKOBBIN
HOMEp CTYJICHTA B JKypHaJe aKaJeMUYE€CKON Ipynibl. DIEKTPOABUKYIIUE CUIIbI B
koHTypax E; = 10 B, E; = 20 B u E; = 30 B. BHyTpeHHHE CONpPOTUBIEHUS
UCTOYHHUKOB I} =2 OM, 1, = 4 Owm.

L R:

H1 |11 | R:q, |j_rg
ik AT |2
I3 y
Ey (4 ;)
(:11j . ld v __I'i' (“-_.l.._‘) EE
—{_] 1
R |33 Rs
" = I
I
| M
Rs

3amanue Ne 3 k camocToATeILHOM padoTe
«OnHo(pasHble Henyu NepeMeHHOro TOKa»

B 3amaHHON cXe€Me HaUTH ACUCTBYIOIIME 3HAYEHHsI TOKOB U HANPSKECHUM B
Ka)XIOW M3 BETBEM M TOK B OOIIEH YacTW MM, €CIU JCUCTBYIOIIEE HAMpPSKEHHUE
paBHO u = 10N B, aktuBHOe conpotuieHue R = 20N OM, eMKOCTb KOHJEHCATOpa
C = 50N Mx® u uHAYKTUBHOCTH Katymiku L = 10N mI'H, rae N — nopsaKkoBbIid
HOMED CTYACHTA B )XypHAJIC aKaJI€MUYECKOU I'PYIIIIBI.



3aganmne Ne 4 k camocTOsAITE/IbHON padoTe
«Tpex(da3Hbie Henu MEPEeMEHHOT0 TOKA)

Paccuntath TmOKa3aHHYI0O Ha PUCYHKE CXEMYy 3JIEKTPOCHAOXKEHUs
Tpex(}a3HOro MOTPEOUTENS, COCTOSIIYIO U3 CHMMETPUYHOTO UCTOYHHUKA TUTAHUS C
auHeHbIM HanpspkeHuemM U, = 10N B u tpex omHodasHbix morpeduteneit ¢
conpotuBieHussMu r4 = 1SN Om, rp = 25N Om u rc = 20N Owm, rae N —
MOPSIKOBBIM HOMEP CTYJEHTA B )KypHaje aKaJeMUYECKON rPyIIIbL.
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3apanus k JadopaTtopHbIM padoTam

KoHTposib paboThl CTYJIEHTOB Ha Ja0OPATOPHBIX 3aHATUSAX pEAM3yeTcs B
BU/JIE 3aIUTHI BHIMOJIHEHHONW HA 3aHITHH JAOOPATOPHOM pabOThl U3MEPUTEIHLHOTO
XapakTepa.

Jlaboparopnas padota Ne 1
VICCJIEJIOBAHME DJIEKTPUYECKUX IEIEN ITOCTOSITHHOI'O TOKA
KoHTpoJbHBIE BONIPOCHI:

1. Kakoe coeamHeHHE pE3UCTOPOB  HA3BIBAETCA  IIOCIEIOBATEIBHBIM,
napaieTbHBIM U CMETIAHHBIM?

2. 3anumuTe BbIpakeHHE 3akoHa OMa JJisi MACCHUBHOIO y4yacTKa W JJIst
3aMKHYTOM LENH, COCTOSAIEH M3 Tpex pe3ucTtopoB. CxeMy coeauHEHUs
PE3UCTOPOB BBIOEpHUTE JIIO0YIO, MPEIBAPUTEIHLHO HAYEPTHUB €€.

3. 3anummuTe BhIpakeHUE 0000IIeHHOTO 3akoHa OMa Il aKTUBHOU BETBH,
peBapUTEIbHO HAYEPTHUB €€.

4. YeMy paBHO OJKBHUBAJICHTHOE COIPOTHUBICHHE TPEX PE3UCTOPOB,
BKJIFOUEHHBIX MApaAJIENbHO, €clii Ry = Ry = R; = 15 Om?

5. BpblueptHTE CXEMy CMEUIAHHOTO COEIMHEHHSI TSTH PE3UCTOPOB.
Hanumure dhopmybl pacyeTa SKBUBAJIEHTHOTO COMPOTUBIICHUS 3TOMU CXEMBI.

6. Chopmynupyiite 3akoHbl Kupxrodha wu Hanummre ux 0000IICHHOE
BBIpaKEHHE.

JlabopaTtopHuas paborta Ne 2
NCCJEJOBAHME SJIEKTPUYECKUX LEITEM OJJHO®A3ZHOI'O
CHUHYCOUJAJIBHOI'O TOKA
KonTpoabHbIE BONIPOCHI:

1. Kakumu BemmyuMHaMu ONPENENAECTCS CUHYCOUIAIbHO W3MEHSIOLIAsICS
byukIua?

2. [lafite  ompeneneHue  IEHUCTBYIOLIErO  3HAYEHUS  CHHYCOMJAIBHO
WU3MEHSIOIEHCS BEJIMYUHBL.

3. Kakue ¢uznueckue mpoueccel, MPOUCXOIANINE B AIEKTPUUECKUX LIETAX,
0TOOpaxaroT Ha cxemax 3amenieHust R—, L— u C—neMeHTsI?

4. Kak cTpouTCst BEeKTOpHAs AUarpaMma JJisi CUHYCOUAAIbHBIX (QYHKITUN?

5. [lo manubM Tabn. 1 mpeacTaBbTe HANPSKEHHS M TOK B KOMIUIEKCHOW
dbopwme.

6. [IpoBepbTe BhIMOMHEHKE 2-T0 3akoHa Kupxroda.

7. Yro Ha3plBalOT MHAYKTUBHBIM M €MKOCTHBIM COIPOTHBJICHUEM
IIEKTPUYECKON LieTn?

8. Kak BiauseT M3MEHEHHE YacTOThl CHHYCOMIAJIBHOTO TOKA Ha PEaKTUBHOE
CONPOTHUBIICHUE LENH?

9. OT KakMx BEIMYHMH 3aBUCUT IIOJHOE CONPOTHUBIICHUE DIIEKTPUYECKON
uenu?

10. KakoBsl yruibl casura (a3 Mexay HamnpsuKeHUSIMH U TOKOM Ha R—, L— u
C—a3nemeHTax, BKIOYEHHBIX [T0CJIEI0BATEIBHO?



JlaGopatopnas padota Ne 3
NCCJIEJIOBAHUE TPEX®A3HBIX DJIEKTPUUYECKUX IEIEN
KoHTpoJibHBbIE BONIPOCHI:

1. Uem Obuta BbhI3BaHa HEOOXOIUMOCTH Pa3pabOTKH TpeX(aszHbIX IENeH U
oYeMY OHM MOJYUYUIIU IIHUPOKOE MPAKTUYECKOE TPUMEHEHHUE?

2. KakoBbl crnocoObl u300pakeHHUs CcUMMETpuuHOM cuctembl JJ[C
Tpex(a3Horo reneparopa?

3. YKaxuTe COOTHOIIECHUS MEXIY (Pa3HBIMU U TUHEUHBIMHU HAMIPSKCHUSIMH.

4. B yeM npenMyIecTBO YETHIPEXIPOBOIHON Tpexda3Ho 1enu?

5. KakoBa ponb HelTpanbHOro nposoja? Ilouemy B HEWTpaabHBIA IPOBOL
HE BKJIIOYAIOT MPEJOXPAHUTEIH?

6. Uto Takoe HampsikeHue cMmenieHus Herpanu? Kak ero onpenenstor?

7. B kakux ciy4asix MpUMEHSIOT TPEXITPOBOIHBIC LIETTH?

JlabopaTtopnas pabota Ne 4
ITEPEXO/IHBIE ITPOIIECCHI B JIMHEMHBIX SJIEKTPUUYECKMX IEITSIX
KoHTpoJibHBIE BONIPOCHI:
1. Uto Ha3bIBAETCS YCTAaHOBHBIIUMCS PEKUMOM M TIEPEXOTHBIM MPOILIECCOM
B DJIGKTPUIECCKOM 1IeTH?
2. CdopmynupyiiTe 3aKOHBI KOMMYTAlliU. BBITIOMHSAIOTCS JIM OHU IS
PE3UCTUBHBIX IETICH?
3. Uro onpenenser mnopsAok auddepeHIHaNbHbIX — ypaBHEHUH,
OTHCHIBAIOIIUX NEKTPUUECKHUE 1IN C PEAKTUBHBIMU HJIEMEHTaMU?
4. Kakasi cocTaBisomiasi MepexoJHbIX MPOILECCOB UMEET arnepuoInYecKuit
BUT?
5. Kakumu MOTyT OBITH XapaKTEPUCTUUECKUE KOPHU, YTO 3TO O3HAYAET IS
ANEKTPUUYECKUX 1enei?
6. B TeueHne kakoro mpomMexyTKa BPEMEHU NPAKTHUECKH 3aKaHYMBACTCS
MIEPEXOTHBIN MPOIIECC B AIEKTPUICCKON e ?

JlaGopatopHas padota Ne 5
NCCIEJOBAHUE PABOTBI KATYIIKY MHAYKTUBHOCTHU C
MATHUTOITPOBOZIOM
KoHTpoJibHBIE BONIPOCHI:
1. Kakume ycTpoiicTBa HA3bIBalOT JBUTaTEIsIMM, JUIA YEro OHHU
IpeIHa3HAYECHbI?
2. OnumuTe KOHCTPYKITUIO U IPUHITUTT IEUCTBUS TPeX(Pa3HOTO ABUTATEIIS.
3. Kakwue »snekTpuuecKkde [BHUratelid Ha3bIBAIOTCS ACHHXPOHHBIMU H
nouemy?
4. Ha30oBUTE OCHOBHBIE TEXHHUYECKHE XapPAKTEPUCTUKH ACHUHXPOHHBIX
JIBUTaTeIICH.
5. B ueM 0COOEHHOCTh KOHCTPYKIIMM JABUTATENsl C KOPOTKO3aMKHYTBHIM
poropom?



Jlabopatopnas pabota Ne 6
M3YYEHUE YCTPOVCTBA U ITPUHLIUIIA JEVCTBUS
TPAHCO®OPMATOPA
KoHTpoJibHBIE BONIPOCHI:

1. ITosicaute Ha3HaYeHHE TpaHCPopmaTopa.

2. OOpscHUTE YCTPOWCTBO U MPUHIMUN JACUCTBUS  OJHO(A3HOTO
TpaHcopmaropa.

3. Kak m cC Kakoil ULeapl0 NPOBOJUTCSA OMBIT XOJOCTOrO X012
TpaHcpopmaTopa?

4. OOwscHuTe, moyemy kKod(pduuueHt Tpanchopmanuu TpaHchopmaropa
OTIpEIEIISIETCS U3 OTbITa XOJIOCTOTO XO/a.

5. Tloyemy moTepy MOIIHOCTH B MarHUTOMNPOBOJE TpaHchopMaropa HE
3aBUCSAT OT TOKA Harpy3Ku?

6. Kak ¥ c Kakoil LEeapl0 MPOBOAUTCS OIBIT KOPOTKOI'O 3aMbIKaHUS
TpaHcopmaTopa?

7. llouemy mnipu OIBITE KOPOTKOTO 3aMbIKaHHMS MOYKHO IpeHeOpeyb
HOTEPSIMU MOIITHOCTU B MarHUTONPOBOJIE TpaHchopmaropa?

8. Ilouemy npu M3MEHEHUHN TOKAa BO BTOPUYHON OOMOTKE TpaHchopmaropa
U3MEHAETCS TOK U B IEPBUYHOM €r0 0OMOTKE?

9. Kakoe BiIMAHHE OKa3blBa€T XapakKTep Harpy3kd Ha BHELIHIOKO
XapaKTepUCTHUKY TpaHcpopmaTopa?

10. Tlouemy c Bo3pacTaHWeM TOKa HArpy3Kd IHEPreTHYECKHE MOKa3aTenu
TpaHcpopmaTopa BHaUaIe BO3PACTAIOT, a 3aT€M CHIKAIOTCS?

JlabopaTtopHas padorta Ne 7
N3YUEHUE TPEX®A3HOI'O ACMHXPOHHOI'O IBUI'ATEJIA C
KOPOTKO3AMKHYTBIM POTOPOM
KoHTpoJibHBIE BONIPOCHI:

1. CkonbkO KaTylIeK, 4Yepe3 KOTOpble MPOXOAUT TpexdasHbli TOK,
HEO0OXOIMMO UMETh, YTOOBI MOJYYUTh MIECTUIIOIOCHOE BPAIAIOIIEeCs] MAarHUTHOE
rmose?

2. MarautHoe noje ¢ yactoroi 50 ['1 Bpamaercs ¢ yacroroit 3000 o6/mMuH.
CKOJIBKO MOJIIOCOB UMEET ATO mose?

3. Kak u3MeHUTh HampaBlieHWE BPAIICHUS MAarHUTHOTO MO Tpex(azHoro
TOKa?

4. Ha30BUTE OCHOBHBIE YaCTU ACUHXPOHHOTO JBUTATEIIS.

5. Tlouemy MarHuTONpOBOJ  HaOupaeTcs W3  TOHKUX  JIUCTOB
ANEKTPOTEXHUYECKOU CTaIM, U30JIUPOBAHHBIX JTAKOM?

6. Kakue wmarepuansl MOXHO HCIIOJIB30BATh JIJII  WM3TOTOBJICHUS
KOPOTKO3aMKHYTOH 0OMOTKU poTopa?

7. B 4emM mpUHIUNHAIBHOE OTIWYWE JBUTATENId ¢ KOPOTKO3aMKHYTBIM M
¢dba3HbIM poTOpoM?



JlabopaTtopHas pabora Ne 8
N3YUEHUE '’EHEPATOPA ITOCTOSAHHOI'O TOKA
KoHTpoJibHBIE BONIPOCHI:
1. Kakue ycTpoiicTBa Ha3bIBalOT TPAH3UCTOPAMHU, TJI€ OHU MPUMEHSIOTCS?
2. Ha3oBUTE OCHOBHBIE THIBI TPAH3UCTOPOB, KAKIMH OCOOCHHOCTSIMHU OHH
o0namaror?
3. Kakue TpaH3uCTOpBI Ha3bIBAIOTCS OUTOJSIPHBIMU, CKOJIBKO p-7 TIEPEX0/I0B
OHU UMEIOT?
4. OnumTe Ha3HaueHUe 0a3bl OUIIOISIPHOTO TPAH3UCTOPA.
5. Onumure NopsAA0K padoThl OUMOISIPHOTO TPAH3UCTOPA.

Jlabopatopnas paborta Ne 9
N3YUEHUE SJIEKTPOABUT'ATEJIA ITOCTOAHHOT'O TOKA
KoHTpoJibHBIE BONIPOCHI:

1. OObBsicHUTE YCTPOMCTBO W NPHUHLMI JEHCTBUSI BJIEKTPOJBUraTENs
MOCTOSIHHOTO TOKa € apaJlIebHbIM BO30YXKICHUEM.

2. HauepTtute cxeMmy 3JIEKTpOABUTATEINS IOCTOSTHHOTO TOKA C MapajuieIbHbIM
BO30Y)KJICHUEM C IIyCKOBOM U PETyJIHMpYIOLIEeH anmapaTypoil M TMOSCHUTE
HA3HAYEHHE BCEX BXOJSIIMX B CXEMY AJIEMEHTOB.

3. ITloueMy mnpu yMEHBIIEHMH TOKAa BO3OYXKACHHUS 3JIEKTPOJBHUraTENs
MOCTOSTHHOTO TOKA C MapajliedbHbIM BO30YKIEHHUEM YacTOTa BPAILIEHUS €ro SIKOps
BO3pacTraer?

4. Kak n3MEHUTH HAIIPaBJICHUE BPAIICHUS JNEKTPOABUTaTEICH MOCTOSHHOTO
TOKa C MapayIeIbHBIM U MOCJIEI0BATEIbHBIM BO30YKIEHUEM?

5. ITlouemy y O3IJIeKTpOABUTATENSl MNOCTOSIHHOTO TOKA C MapaJuleIbHbIM
BO30YXKICHHEM C YBEJIMYEHHEM MOMEHTa Harpy3kd Ha Bally BO3pacTaeT TOK
aKops?

6. [Touemy mocne OKOHYaHUS MyCKa JIEKTPOABUTATENICH TTOCTOSHHOTO TOKa
MIyCKOBOM peocTaT I0KEH ObITh BBIBEACH IMOJTHOCTHIO?

7. Ilepeuncnure  crnocoObl  pPEryJIUpPOBAaHUSA  YacTOTbl  BpalICHUS
AIIEKTPOBUTATEINSI IOCTOSTHHOTO TOKA.

8. Kakoe BnusiHME Ha pabOTy B3JEKTPOABUIaTeNied IMOCTOSTHHOTO TOKa C
napajyiebHbIM M CMEIIaHHBIM BO30Y)KJICHHEM OKa3bIBaeT OOPBIB MapaljiebHOU
0OMOTKH BO30YXaAeHUA?

9. Uto takoe peakuus axops? CrocoObl yMEHbBIIEHUS PEAKIIHH SKOPSI.



2.2 OneHOYHBIE CPeCTBA JJI51 MPOMEKYTOYHOM aTTecTanuu (IK3aMeH)

1. ITonsiTHE BNEKTPUYECKOTO MO U 3apsaa. 3akoH Kynona.

2. DnekTpuyeckuil Tok. MarHuTHOE MOJie NOCTOSIHHOTO TOKA.

3. PaboTa cuJ1 SIEeKTPUUECKOr0 U MarHUTHOTO TOJIEH.

4. DneKkTpuuecKre Lenu NOCTOSIHHOTO ToKa. [loHaTHE BETBH, y3ia.

5. OcHOBHBIE 371EMEHTHI dJieKkTpuueckoi nenu. Mctounuku 3J1C u Toka.

6. 3axoH OMa ¥ 1 JIMHEWHBIX IIeNell TOCTOSHHOI'O TOKA.

7. 3axkonbsl Kupxroda ais TuHEHHBIX [IEeTIeH MOCTOSTHHOTO TOKa C OJTHUM WJTH
HECKOJIbKUMH UCTOUHHKAMHU JIEKTPUUYECKON SHEPIUHU.

8. Meronsl aHanmu3a  (pacdeTa) CJIOXKHBIX — BJIEKTPUYECKUX  LENeu
MOCTOSIHHOTO TOKa.

9. MeTon SKBUBAJIEHTHOTO TIPEOOPA30BAHUS IICKTPUIECKUX CXEM.

10. MeToJ1 y310BBIX NOTEHIIHAJIOB.

11. MeToa KOHTYPHBIX TOKOB.

12. MeTo1 5KBUBAJIEHTHOTO reHepaTopa (AKTUBHOTO JBYXITOIIOCHUKA).

13. MarnutHbie lenyu. MaraHuTHbIEC LENHU C MOCTOSTHHOW MAarHUTOABMKYIIEH
CHUJIOHN.

14. 3aK0H MOJHOTrO TOKA JJII MAarHUTHOU LIETH.

15. CgoiictBa  ¢deppoMarHuTHBIX  MaTepuaioB. Hepas3BerBieHHas
MAarHyuTHAas LElb.

16. DnekTpoMexaHM4eCcKOoe AEHCTBHE MArHUTHOTO MOJISI.

17. Cuna JlopeHua, ee BbIpaXX€HUE U YCIOBUS JICUCTBUA.

18. Cuna Amniepa, ee BbIpa)KEHUE U YCIOBUS ACHCTBUS.

19. Opnnodazubie Tpanchopmatopsl. [IpuHIMN AEWCTBUA U ypaBHEHHS
ujeanbHOro ogHoda3zHoro Tpanchopmaropa.

20. Cxema 3amernienus ogHo¢a3HOro TpaHchopmaTopa.

21. DneKkTpuyecKue Lenu nepeMeHHOro (CHHYCOUIaIbHOTO0) TOKA.

22. JIuHEWHBIE DHIEKTPUYECKUE LENH CUHYCOMAAIBHOTO TOKA M UX
DIIEMEHTHI.

23. HWHOYKTUBHOCTb, €MKOCTb, PE3UCTUBHBIA DJIEMEHT, HCTOYHUKHU
MIEPEMEHHOT0 TOKA U HANPSKCHUSL.

24. 3akonbl Oma u Kupxroda B KOMIUIEKCHON (popMe 3aInCH.

25. SIBneHus pe30HaHCa B LIETSAX NEPEMEHHOIO TOKA.

26. YacTOTHBIE XapaKTEPUCTUKHU LENEN IEPEMEHHOTO TOKA.

27. IlepexoaHbie NpOLECCHI B IMHEWUHBIX ANEKTPUUECKUX LIETISX.

28. IlepexonHble TPOLIECCHl MPU KOMMYTALlUM HCTOYHUKA MOCTOSIHHOTO
TOKA B IEMAX, COACPKAIINX PEAKTUBHBIC DIIEMEHTHI.

29. MaiiuHbl TOCTOSIHHOTO U MIEPEMEHHOTO TOKA.

30. YcTpoilcTBO MallIMHBI TOCTOSTHHOTO TOKA.

31. DnexkTpuvecKue MalluHbI, UX KJIacCU(pUKaIIUS.

32. YcTpoicTBO U peKUMBI pabOTHI TpeX(pa3HOM CHHXPOHHON MaIlIUHBI.

33. YcerpoiicTBO U pekUMBI pabOThI TpeXPa3zHONW aCHHXPOHHON MaIllMHBI.

34. TpexdasHble AMEKTPUUECKUE YCTPOICTBA.

35. Coenunenue ¢a3 HUCTOYHMKA OHEPrMM U TPUEMHHUKA 3BE3JI0H,
TPEYTOJBbHUKOM U UX CPAaBHEHHUE.



36. DnexkTpuyecKue M3MEpeHHus. DIEKTPOU3MEPUTENbHbIE TPUOOPHI U UX

NoBEpKa.

37. DaexTpoHHbIE U U(PPOBBIE U3MEPUTETBHBIE TPUOOPHI.

38. IIpeobpazoBareny HEANEKTPUUECKUX BEIUYNH, UX BUIBI.

39. DraexTpoHHbIe MPUOOPHL. BakyyMHbBIE 3JIEKTPOHHBIE TPHUOOPHI.

40. BakyymHbI€ 3JIEKTPOHHBIE JIAMITbI U UHIUKATOPBI.

41. DneKTpOHHOIY4YeBbIE TPYOKH, X KOHCTPYKIUS U IPUHLIUI TCHCTBHSL.
42. OO6mue cBeneHus o noiaynpoBogHuKax. [lomynpoBoguuku tuna —1i, p u

n.

43. KoHTaKTHbIE SBJICHHS B OJyIPOBOAHUKAX, p-n U [IM nepexoasr, MOII
u M/III ctpykTypsl.

44. Ta3oHamoJiHEHHBbIE Ja3epbl U TeHepatopbl uH(pakpacHoro (1K)
JUarna3oHa.

45. I[1onynpoBOIHUKOBBIE JIa3€Phl U CBETOAUOIBI.
46. MHurerpanbHbie MuUKpocxembl. OOmme cBeleHHs 00 YCTpOWCTBE

uHTerpaibHbix Mukpocxem (MMC, BUC).

47. YcrpolcTBa NMUTAHUA JIEKTPOHHOM anmaparypel. BeimpsMurenu.

48. AHaJIOroBbI€ 3JIEKTPOHHBIE YCTPOUCTRBA.

49. Dnexrpuueckue curnaisl. Knaccudukaius curHaios.

50. Ycunurenu u reHepaTopsbl.

51. Ilepenaya u npueM CUTHAJIOB.

52. Knaccudukanus 1 Ha3HaYEHHE YCUIIUTEICH.

53. YcunurenpHble KacKaibl Ha TPAH3UCTOPaX.

54. Ycunurenu Ha NOJIEBBIX TPAH3UCTOPAX.

55. OcHOBBI U(PPOBON MHUKPOIIEKTPOHUKHU. J[BOWYHAS ¥ BOCHMEpHUYHAsS

CHUCTCMBI CUHMCJICHHU.

56. Jlornueckue snementsl Y, UJINW, HE, 1 — HE, UJIM1 — HE.

57. DNEKTpOHHBIE CYETUYUKHU U PETUCTPHI.

58. Nemmudpartopsl, ux yctporicTBo. HazHaueHune v mpuHIUI ACHCTBUS.
59. YerpoiicTBa BBOAA M BBIBOAA MH()OPMAIIUH.

60. 3amoMuHamIIKEe YCTPOUCTBA U MUKPOIPOLIECCOPHI.

61. OnepaTuBHbBIC 3aIIOMUHAIONIME YCTPOMCTRBA.

62. YcTpoicTBa JUIMTEILHOTO XPAHEHUS] HH(POPMALIUH.



