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1. MACHHOPT ®OHJA ONEHOYHBIX CPEACTB

1.1. O6aacTh NpUMEHEeHUsA

®onn ouenouyHbix cpenacts (GOC) — HeoTbemiieMas dYacThb paboued MporpaMMbl
JTUCHUTUIMHBL «DJICKTPOTEXHUKA U AJICKTPOHUKA» U MPETHA3ZHAYEH JJIsI KOHTPOJS U OLEHKHU
00pa3oBaTEIbHBIX TIOCTHKEHHUI CTYI€HTOB, OCBOMBIIUX NPOrpaMMy AUCIUTIIUHEI.

1.2. Ieau 1 3a7a4M (pOHAA OLIEHOYHBIX CPEACTB

[lenp ®OC — yCTaHOBUTH COOTBETCTBHE YPOBHS TMOATOTOBKH OOYyYalOIIErocs
TpeOOBaHUSIM dr'oC BO OakanaBpuaT o HaIMpaBJICHUIO MOATOTOBKH
44.03.05 [Temaroruueckoe oopazoBanue (¢ AByMs IPOQPUISIMHU IMOJATOTOBKH), YTBEPKACHHBIM
npukazoM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit denepamuu ot 22 ¢eBpans
2018 r. Ne 125 (c n3BMEHEHUSIMU U IOTIOJIHEHUSIMHU ).

1.3. Ilepeyenb koMmereHuMii, popMUpPyeMbIX B Ipolecce 0OCBOCHHS OCHOBHOI
00pa3oBaTeJIbHOI MPOrPaMMBbI

[Ipouiecc ocBOeHMSI AUCIUIUIMHBI HampaBiieH Ha (GOPMUPOBAHUE CIEAYIOIMINX
KOMIETEHIIUM U MHAUKATOPOB UX JIOCTHXKCHHUSI:

Koa mo ®I'oC BO ‘ NHaukaTop A0CTHKEHHUS
[IpodeccuonanbHast
[TpodeccuonanbpHas negaroruyeckas
[1I1K-2 — cioco0GeH OCyIIeCTBIATh [I1K-2.1. JlemMoHCTpupyeT 3HaHHA O MOHATHUH,
HPOEKTHYIO J€ATEIIbHOCTh IPU CTpYKType,  (yHKUIMM, LI  [eAaroruyeckon
CO31aHUHU IIPEIMETHOM Ccpeibl NESTENIbHOCTH,  TPEOOBaHUSAX K  COBPEMEHHOMY

MIPEIOaBaTENIO (Mactepy MIPOU3BOJACTBEHHOT O
0o0y4eHus); OCHOBaX W TEXHOJIOTHSIX OpraHu3aIluu

yaeOHo-TIpodeccnoHaNbHOM, HAy4YHO-
HCCIIEIOBATENIBCKOW, TPOEKTHOM U MHOM I€SITETbHOCTH
00y4aromuxcs.

1.4. DTanbl GpopMHUPOBAHUS KOMIIETEHIIUI W CPEACTBA OLICHMBAHUS YPOBHS MX
¢OpMHUPOBAHHOCTH

KonTpoabHo-0o1eHOYHBIE

cpeacTBa / cnocod OneHUBAHUA
Brinmonnenue u 3amura
1abopaTOPHBIX padoT.
BrinonHenue pacueTHOTo 3aAaHUS
(CPO).
Brimonnenue u 3amura
1abopaTOPHBIX padoT.
Tema 2. MarHUTHBIC LIETIH U DJIEKTPHYECKUE K2 Pa3pabotka u 3ammra
MaIlINnHbI IpE3CHTAlH.
BrimonHeHnue pac4eTHOTO 3aJaHMs
(CPO).
Brinmonnenue u 3amura
1abopaTOPHBIX padoT.
Pa3pabotka u 3ammra
Mpe3eHTaIUH.
Brinonnenune PaCUYCTHOIO 3alaHusA
(CPC).
[TpomexyTOoUHasI aTTecTaIus [TITK-2 9K3aMeH (MHChMEHHBIH)

Jrtansl GopMHPOBAHHMA KOMIIETCHIM I Komnerenunu

Tema 1. JIu"elHbIE ANEKTPUUECKUE IETTH TIK-2

Tema 3. OCHOBBI 2JIEKTPOHUKHI [ITK-2







1.5. Onucanue noka3areseil GopMupoBaHNsI KOMIETEHIIHI

Kox komnereHuu Ilianupyemblie pe3yabTaTbl 00y4eHus1 (M0OKAa3aTeIn)

MITK-2 3HATh: MIPOLIECCHI IJIEKTPUYECKUX U MATHUTHBIX LIEIAX; YCTPONUCTBO U MPUHLIUIL
JEHCTBUS 3JEKTPUUECKUX MAIIMH, UCIOJIb3yEMbIX IPU O0OYYEHHUU TEXHOJIOTHUH;
BAKHEUILINE OCHOBHBIE METOBI JJIEKTPUYECKUX U3MEPEHUM, IPUHIIUII IEUCTBUS,
YCTPOMCTBO, M JKCIUIyaTalMOHHBIE XAPAKTEPUCTHKH 3JICKTPOU3MEPHUTEIbHBIX
CPEACTB; DIEMEHTHYIO 0a3y COBPEMEHHBIX JJIEKTPOHHBIX  YCTPOMCTB,
XapaKTEPUCTUKH U NTapaMeTphl MOITYIPOBOJHUKOBBIX IPUOOPOB U HHTETPATIbHBIX
cxeMm, oOmye TMpaBuja SKCIUIyaTallid MOJYIPOBOJHUKOBBIX IMPHOOPOB U
UHTETPalbHbIX CXEM; OCHOBBI HU(PPOBON IEKTPOHUKU M MUKPOIPOLIECCOPHBIX
CPEICTB,;

yYMeTb: IPUMEHATH OCHOBHBIC 3aKOHBI U COOTHOLICHMS IEKTPUYECKUX LICTIeH
MOCTOSIHHOTO, TIEPEMEHHOT0 U TpeX(a3HOro TOKOB JJIs MX aHAJIM3a U Pacyera;
YUTATh JJIEKTPUYECKUE CXEMbl W IIOHMMAaTh HA3HAYECHHE OCHOBHBIX Y3JIOB
AJIEKTPOOOOPYIOBAaHUS; IPOU3BECTH M3MEPEHUE OCHOBHBIX JJIEKTPUUYECKUX
BEJIMYMH; OLICHUBATHh IIOTPEIIHOCTH HU3MEPEHMM W TNPOBOIUTH IIOBEPKY
AIIEKTPOU3MEPUTENBHBIX TPUOOPOB; BBHIOpPATh MOIYIPOBOJHUKOBEIA MPHOOp U
UHTETPAJIbHYI0 CXEeMy s paboThl B AJIEKTPOHHBIX CXEMax, IOJb3YsCh
CIIPaBOYHOM JIUTEPATYPOH;

BJIaJeTh: HaBbIKaMU HEOOXOAMMBIMU [UId pacueTa Ieneil IMOCTOSIHHOTO U
IEPEMEHHOTO TOKa; pabOTbl C  3JIEKTPOM3MEPHUTEIBHOM  ammaparypoi;
IIPOEKTUPOBAHUS DJIEKTPUYECKUX LENEed C MOMOLIbIO 3JIEKTPOHHBIX CPEACTB
0o0y4eHHUs; JMarHOCTUPOBAHUS HEUCIIPABHOCTEH B JJIEKTPUYECKUX LIEIAX;
IIPAKTUYECKOr0 NPUMEHEHNUS IOJyYEHHBIX 3HAaHUN U YMEHUH.

1.6. Kputepum oneHnBaHusi KOMIETEHIMH HA Pa3HbIX 3Tanax ux (OpMUPOBAHNS

Buna yueOHoil padoThl KoJsnuecTBo 0a/1/10B
pa3paboTKa M 3alUTa MPE3eHTAINH 10
paboTa Ha MPAKTUYECKUX 3aHITUSIX 20
BBIIIOJTHEHUE PACYETHOI'O 3aJaHU 25
JK3aMEH 45
HToro 3a kypc: 100
HakonurenbHas cucrema oueHuBanus no 100-6anapHoi mikaJe
Yeroipexodai- 100- BykBennas mkaJna, coorsercreyromas 100- Cucrema
JIbHasl cucTeMa |0a/uIbHasA 0aJUIbHOM HIKAaJIe OllEHUBAHUS
OLICHUBAHHUSI IKaja 3avera
IK3aMeHa
OTan4HO 90-100 A — OTIIMYHO — TEOPETUUYECKOE COJIepKAHUE Kypca

OCBOCHO TOJTHOCTHIO, 6€3 Mpo0esioB; HEOOX0IMMbIE
MPaKTHYECKHE HABBIKK PabOThI C OCBOCHHBIM
MaTepraJoM COPMHPOBAHEI; BCE
MpeIyCMOTPEHHBIE POTrpaMMOi 00yUeHus
yaeOHbBIe 3aJJaHMsI BBITOJIHEHBI, KAUECTBO UX
BBITIOJTHEHHSI OIEHEHO YHCIIOM OaJIOB, OJH3KUM K
MaKCHUMaJTbHOMY

Xoporiro 83-89  |B — oueHB XOPOIIIO — TEOPETHIECKOE COJICPIKAHUE
Kypca OCBOEHO IOJHOCTHIO, 0e3 mpobesoB;
HEOO0XOJMMbIe IPAKTHUECKHE HABBIKK pabOTHI €
OCBOCHHBIM MaTepHAIOM B OCHOBHOM
c(hOpPMHUPOBAHEI; BCE MPEAYCMOTPEHHBIC
mporpamMmon o0ydeHus yaeOHbIe 3aTaHHsI
BBITIOJTHEHBI, KAY€CTBO BBIMOJHEHUS OOJBIITMHCTBA




3 HUX OLICHEHO YKCJIOM 0ajoB, OJU3KUM
K MaKCI/IMaJIbHOMy

Xopouio

75-82

C — xopouIo — TeOpeTUYeCcKoe co/iepKaHne Kypca
OCBOCHO MMOJTHOCTBIO; HEKOTOPBIC MTPAKTUICCKHE
HABBIKU pabOThI C OCBOCHHBIM MaTepHAIOM
c(hOpMHUPOBAHBI HETOCTATOYHO; BCE
MpelyCMOTPEHHbIE MPOTrpaMMoi 00ydeHus
y4eOHBIC 33/IJaHUS BHIMIOJTHEHBI, KAY€CTBO
BBITMIOJTHEHUS] HU OJIHOTO M3 HUX HE OLICHEHO
MUHUMAJIBHBIM YHACIIOM 0aJIIOB, HEKOTOPHIC BUIBI
3aJJaHUH BBIIIOJIHEHBI C OIIKUOKaMU

Y noBsieTBo-
PHUTEIBHO

63-74

D — ya0BI€TBOPUTENBHO — TEOPETUUECKOE
COJIepKaHUE JUCIUTUINHBI OCBOCHO YaCTHUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HEOOXOIMMBbIC TIPAKTUYECKUE HABBIKU PaOOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(hopMupoBaHbI; OOJIBIIUHCTBO
PEIYCMOTPEHHBIX MPOTPaMMO 00yUIEeHHUs
y4eOHBIX 33J]aHUH BBIIIOJHEHO, HEKOTOPBIC

13 BBINOJIHEHHBIX 33JJaHUH, COIEPKAT OIINOKH

Y 1oBieTBo-
PUTEIBHO

50-62

E — nmocpeactBenHO — TeopeTuyeckoe
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE IPAKTUYECKHE HABBIKU PAOOTHI

He c(hopMUPOBAHBI, MHOTHE TIPETyCMOTPEHHBIE
nporpaMMmoil o0ydeHus: yueOHble 3a1aHUs

HE BBITIOJHEHBI JTH0O0 Ka4eCTBO BBITIOJTHEHUS
HEKOTOPBIX M3 HUX OLIEHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MUHUMAJIbHOMY

3aureHo

Heynosnerso-
PUTENBHO

21-49

FX — Hey1OBIETBOPUTENBHO — TEOPETHUECKOE
CoJIep’KaHue Kypca OCBOEHO YaCTHYHO;
HE0OXO0JUMbIE TPAKTUUECKHUE HABBIKU paOOThI
He COPMUPOBAHBI; OOJIBITHHCTBO
IIPElyCMOTPEHHBIX IIPOrpaMMOil 00yueHHs
y4eOHBIX 3aJJaHU HE BBIMOJIHEHO MO0 KayecTBO
UX BBITOJIHEHUS OLIEHEHO YHMCIIOM OalioB,
OJM3KUM K MUHUMAJIBHOMY; TIPH
JIOTIOJTHUTEIILHON CaMOCTOSITENbHOM paboTe Hajl
MaTepuaioM Kypca BO3MOXKHO MOBBILIEHHE
Ka4yecTBa BBIIOJHEHMs YUEOHBIX 3a1aHUI

Heynosnerso-
PHUTEIBHO

0-20

F — Hey1OBIETBOPUTENHEHO — TEOPETUUECKOE
coJiep’KaHue Kypca HE OCBOEHO; HE0OX0IMMbIe
MPAKTUYECKHE HABBIKU PaOOTHI

He c(hOPMUPOBAHBI; BCE BBHITOTHEHHBIC YICOHBIS
3aJlaHus COJEpIKAT rpyObIe OMIMOKH,
JIOTIOTHUTEIIbHAS CAMOCTOSITENIbHAs paboTa Hajl
MaTepuaiIoM Kypca He IpUBeIeT K KaKoMy-JIn0o
3HAYUMOMY TTOBBIIICHUIO KAYECTBA BHITIOJTHEHUSI

y4eOHBIX 3aJaHHIA

He 3aureno




2. KOHTPOJIBHO-OINEHOYHBIE CPEJICTBA

2.1.OueHoYHbIEe CPeICTBA TEKYIEro KOHTPOJIs (TUIIOBbIE)

Tembl 11 NOATOTOBKH MYJIbTUMEIMHHBIX NPe3eHTAIUI:
. IIpoxoxkaeHue 3JIeKTPUIECKOro TOKa B MeTauiax. [[poBOIMMOCTh U CONPOTHUBIICHUE.
. [IpoxoKaeHHE SIEKTPUUECKOTO TOKA B )KUAKOCTAX. XMUMHUUYECKHE UCTOUYHUKH TOKA.
. [IpoxoKaeHne 3IEKTPUIECKOTO TOKA B ra3ax. J[yroBble U TIICIOLIUE Pa3pAIbL.
. Pu3nYeCKre OCHOBBI MOJTHUE3AIIUTHI, OPSAIOK €€ pacyera.
. Toku cBepXBBICOKON 4acTOThl. OCOOEHHOCTH MX PACHpPOCTPAHEHUS, CKUH-2(D(PEKT.
. TUIBI MEKPOIIPOLIECCOPOB M APXUTEKTYPa BEIYUCIUTEINBHBIX YCTPOICTB
. JInoapl u ux cBoOMCTBA. Pa3HOBUHOCTH AUOJIOB.
. TpaH3ucTOpHI M UX CBOMCTBA. Pa3HOBMAHOCTHU TPaH3UCTOPOB.
. OnHodazuele u TpexdaszHble TPaHCPOPMATOPHI.

10. ACHHXpOHHBIN ABUTATENH C (PA3HBEIM POTOPOM.

11. JIBuraTenab MOCTOSIHHOTO TOKA C MapaJlICIbHBIM BO30YKICHUEM.

12. AnbrepHAaTUBHBIE HWCTOYHUKU DJICKTPUUECKON HHEPTHH, HX JTOCTOMHCTBA U
HEJIOCTATKHU.

O 010 WUk W —

3amaHus I CaMOCTOATEIbHON PadoThI:

CaMocTosTenbHast paboTa BBIITOJIHAETCS CTYA€HTaMHU Ha MPOTSKEHUU BCETO CEMECTpPa
U TIpeJCTaBIIsIeT co00il pacueTHOE 3aJaHKE, BRINOIHIEMOE Ha iucTax opmara A4 .

Homep pacuerHoro 3ajgaHusi ompejaensieTcss ABYyMsl MHociaelHMMHU Ludpamu mudpa
3a4€THOM KHUXKH CTyJeHTa. Eciu nBe mociegHue 1udphl NpeBbIaT ynucio 24 (obmiee
KOJIMYECTBO BAPHUAHTOB), TO HOMEP BapHaHTa OMpPEAENAETCS MO OCTATKY LIEIOYHCIEHHOTO
neneHus 3Tux uu@p Ha uncno 24. Hanpumep, 1Bym nocnennum uudpam 55 yuedHoro mudpa
CTYJEHTA COOTBETCTBYET 7-OU BapUAHT 3aIaAHUA.

Pemenne kaxmgol 3amadyd KOHTPOJBHOTO 3aJaHUsl CIEAYET HA4YMHATh C HOBOM
CTpaHMIIbI, YCIOBHE 33]Ja4H BBIITUCHIBAETCS MOJHOCTHIO 0€3 cokpanieHuil. ['paduueckas yacth
(cxembl, rpauKn) B KOHTPOJIBHOM 33JaHUU BBITIOJHSIOTCSA KapaHAalloM C UCIOJIb30BaHUEM
YepTEKHBIX IPUHAJJICKHOCTEN, B MacIITade, ¢ yKa3aHueM IOCIEIHETO.

3aganue Ne 1 k caMoCTOSITEJILHOM padoTe
«IKBHUBAJIEHTHOE CONPOTHBJIEHHUE YIEKTPUUYECKOI e
OnpenenuTs TOK B 0OIIEH MENH U B KaXKI0M U3 BETBEH, a Takke ecit R; = N Om, Ry =
2N Om, R3 = 3N OM, Rs = 4N Om u Rs = 5N Owm, rie N — mopsiiKoBBIif HOMEDP CTyACHTA B
KypHaJe akaaeMuueckoi rpymmbl. Hanpsbkenue Ha koHnax yyactka U = 140 B.

R, 1
R 1L—H =&
s~ —__ = -

3aganue Ne 2 K caMOCTOSITEJILHOM padoTe



«3akonbl Kupxroga»
[IpousBecTu pacueT pa3BETBICHHON LeNu (ONpPeIeTuTh TOKH B BETBAX M HANPSHKCHUS
Ha pe3uctopax) mno npasmwiaMm Kupxroda, eciin R1 = N Om, Rz = 2N Om, R3 = 3N Om, R4 = 4N
OM, Rs = 5N Om u Rg = 6N Owm, rae N — mopsAKOBBII HOMEp CTyJIEHTa B KypHale
aKaJIeMUYECKOU TpyNIbl. DIEKTpOoABIKYIIHE cuilbl B KOHTYpax E1 = 10 B, E; =20 Bu E3 =
30 B. BHyTpeHHUE CONTPOTUBIECHUS] HICTOUYHUKOB I1 =2 OM, I =4 Owm.
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3ananue Ne 3 k camocTosiTe/ILHOM padore
«OaHoga3Hble LleNU MePeMEeHHOT0 TOKa)

B 3apanHOl cXxeme HalTU IEUCTBYIOIIME 3HAYEHUS TOKOB U HANPSIKEHUU B KAXKJI0U U3
BETBEl U TOK B OOIIEH YacTu I1IeMu, ecliu JehcTBylomee Hamnpsokenue paBHo u = 10N B,
aktuBHoe comnpotuBieHue R = 20N Owm, emkocts kouaeHcatopa C = 50N mMx® wu
uHayKTUBHOCTH Katymku L = 10N mI'H, roe N — mopsiagkoBbIil HOMEp CTyJIEHTa B KypHale
aKaJEMUYECKOU TPYIIIIHI.

I
R R
y a Hap > b
XL
X

3ananue Ne 4 k camocTosiTe/IbHOI padoTe
«Tpexd¢a3Hble uenu nNepeMeHHOro TOKa»

PaccuuTtaTh MOKa3aHHYI0 Ha pPHUCYHKE CXEMYy OJJIEKTPOCHAOXKEHHUS Tpex(azHoro
MOTpeOUTENs, COCTOSIUIYI0 M3 CHMMETPUYHOTO MCTOYHUKA TMUTAHUS C JIUHEHHBIM
HarnpsbkenueM U, = 10N B u tpex onHoda3Hbix noTpeduTeneit ¢ conpotuBieHusmu ry = 15N
OMm, rz = 25N OM u re = 20N OMm, rme N — mopsiAKkoBBI HOMEP CTYJEHTa B KypHaje
aKaJIeMUYECKON TPYIIIIbI.

C







3ajanus K J1abopaTopHbLIM padoTam
KoHTposib paboThl CTyA€HTOB Ha Ta00OPATOPHBIX 3aHATUSIX PEATU3YETCS B BUJIE 3aLTUTHI
BBITIOJIHEHHOM Ha 3aHATHUU Ja00PaTOPHOI pabOThl M3MEPUTETHLHOTO XapaKTepa.
JlaGoparopnas padota Ne 1
MCCJIEJOBAHME SJIEKTPUUYECKUX LEITEM IIOCTOSHHOI'O TOKA
KoHTpoJsibHBIE BONIPOCHI:

1. Kakoe coenriHeHUE PE3UCTOPOB HA3BIBACTCS MOCJIECIOBATEIBHBIM, MAPAIIICIBHBIM U
CMEIIIaHHBIM?

2. 3anumuTe BeIpakeHue 3akoHa Oma JIJ1sl TaCCUBHOTO Y4acTKa U JIsl 3aMKHYTOM 1ETH,
cocTosAmEerd W3 Tpex pe3ucTopoB. CXeMy COEIWHEHUS PE3UCTOPOB BBIOEPHUTE JHOOYIO,
peIBapUTeIbLHO HAUEPTUB €€.

3. 3anumure BbIpakeHHe o0000meHHOro 3akoHa OMa Jis aKTHUBHOW BETBH,
peIBapUTEILHO HAUEPTUB €€.

4. Yemy paBHO 5SKBHUBAJIECHTHOE COINPOTUBIECHHUE TPEX PEZUCTOPOB, BKIFOUEHHBIX
napasienpHo, eciii R; = R, = R3 = 15 Om?

5. BpluepTuTe CcX€My CMEIIAHHOTO COEIMHEHUS IATH pe3ucTtopoB. Hamummmre
(dhopMyIIBl pacyeTa SKBUBAJIGHTHOTO COMPOTUBIICHUS ATOM CXEMBI.

6. Chopmynupyiite 3akoHbl Kupxroda n Hanummute ux 0000IIeHHOE BEIPAKECHNUE.

JlaGoparopHas padota Ne 2
NCCJIEJJOBAHME RJIEKTPUYECKUX LEINEN OJJHOD®A3HOT'O
CHUHYCONJAJIbBHOI'O TOKA
KoHTpoJibHBIE BONIPOCHI:
1. Kakumu BemMumMHaMK ONpeeNsieTcsl CHHYCOUMAAIbHO U3MEHSIoIIasicst QyHKIMS?
2. Jlaiite ompenenieHue ACHCTBYIONIETO 3HAYEHUS CHUHYCOUAIBHO HW3MEHSIOIICICS
BEJINYHHBI.
3. Kakue Qusnyeckue mpoOLECCHl, MPOUCXOIANINE B IJIEKTPUUECKUX LEMsX,
0TOOpakaroT Ha cxeMax 3amenenuss R—, L— u C—aneMeHThI?
4. Kak cTpouTCsl BEKTOpHAs IUarpaMma JJisi CHHYCOMIANbHbIX (DYHKIIHIA?
5. 1o nanHbIM TabI. | mpeacTaBbTE HANIPSKEHUS U TOK B KOMIUIEKCHOM (hopMme.
6. [IpoBepbTe BhINIOTHEHKE 2-TO 3aKkoHa Kupxroda.
7. UTO Ha3pIBaIOT MHIYKTUBHBIM M €MKOCTHBIM COIPOTHUBICHUEM JJIEKTPUUECKOU
uenu?
8. Kak BimMseT H3MEHEHHWE YacCTOThl CHHYCOHWJAJIBHOIO TOKAa Ha PEAaKTUBHOE
COIPOTHUBJICHUE LIETH?
9. OT KaKuX BEJIUYMH 3aBUCHUT MOJIHOE CONMPOTUBIICHUE JICKTPUUECKOM 1enu?
10. KakoBbl yriasl ciasura ¢a3 MeXAy HalpsDKeHHIMH M TOKoM Ha R—, L— wu
C—anemeHTax, BKIOYEHHBIX MOCIIEI0BATENBHO?

JlaGoparopHas pa6ota Ne 3
NCCJIEJJOBAHUE TPEX®A3HBIX SJIEKTPUUECKHWX 1{EITEM
KonTpoJsbHbIE BONIPOCHI:
1. Uem ObLa BbI3BaHA HEOOXOAMMOCTD Pa3padOTKU TpeX(a3HbIX LETeH U MoYeMy OHU
MOJIyYHJIA IIUPOKOE MPAKTUYECKOE TPUMEHEHHE?



2. KakoBbl cnocoObl u300pakeHus cummeTpudHoi cuctembl DJIC TpexdazHoro
reseparopa?

3. Ykaxxute COOTHOIIEHUS MeXAy (ha3sHbIMU U TUHEHHBIMU HAMPSXKEHUSIMHU.

4. B ueM npenMyIiecTBO YEThIPEXITPOBOIHOM TpexdazHoM 1enu?

5. KakoBa poisib HelTpasibHOro npoBoga? IloueMy B HEWTpalbHBIA NPOBOJ HE
BKJIFOYAIOT IPEIOXPAHUTENN ?

6. Uto Takoe HanpsikeHue cMmenieHus Heirpanu? Kak ero onpenenstor?

7. B Kakux ciiy4asx MPUMEHSIOT TPEXIIPOBOIHBIC LIETIH?

JlaGoparopHas padota Ne 4
ITEPEXO/IHBIE ITPOIIECCHI B JIMHEWMHBIX SJIEKTPUUECKHMX IEITIX
KoHTpoJsbHBIE BONIPOCHI:
l. Yto Ha3pIBaeTCsd YCTAHOBUBIIMMCS PEXKUMOM U IEPEXOJHBIM IPOLECCOM B
AIEKTPUYECKON LIeTIH?
2. ChopmynupyiiTe 3aKOHbI KOMMYTAllMU. BBINOMHAIOTCSA JIM OHU Ul PE3UCTHUBHBIX
nenemn?
3. UYro ompexnenser nopsAoK auddepeHIuanbHbIX YpPAaBHEHUH, OMMCHIBAIOLIUX
AIEKTPUYECKHUE LIENHU C PEAKTUBHBIMU 3JIEMEHTAMU ?
4. Kakast cocTaBIIsOIIas IEPEXOIHBIX MIPOLIECCOB UMEET ANIEPUOANYECKUI BUA?
5. Kakumu MOryT OBITh XapakTEPUCTHUYECKHME KOPHHU, 4YTO 3TO O3HAYaeT Ui
ANEKTPUYECKUX LEnen?
6. B TedeHne Kakoro npoMeKyTKa BpEMEHH MPAKTUYECKHU 3aKaHYMBACTCS NIEPEXOTHBIN
IIPOLIECC B DJIEKTPUUECKOMN Lenun?

JlaGoparopHas pa6ota Ne 5
NCCIEOOBAHUE PABOTHI KATYIIKY MHAYKTUBHOCTU C
MAT'HUTOITPOBOJAOM
KoHTpoJibHBIE BONIPOCHI:
1. Kakue ycTpoicTBa Ha3bIBAIOT ABUTATEIISIMH, JJIsl YETO OHU TIPETHa3HAYCHBI ?
2. OnummTe KOHCTPYKIMIO ¥ MPUHIINIT IeHCTBHS TpeX(ha3HOTO JTBUTATES.
3. Kakue snexTpudeckue ABUTATENN HA3BIBAIOTCS ACHHXPOHHBIMH U ITOYeMY?
4. Ha3oBUTE OCHOBHBIE TEXHUUECKHE XapaKTEPUCTUKU ACUHXPOHHBIX JIBUTATEICH.
5. B yem 0co0eHHOCTh KOHCTPYKIIUU ABUTATENS C KOPOTKO3AMKHYTBIM POTOPOM?
JlaGoparopHas pa6ota Ne 6
N3YYEHUE VCTPOMCTBA U IIPUHILIUIIA JJEMCTBUSI TPAHCOPOPMATOPA
KonTpoJsbHbIE BONIPOCHI:
1. [losicaute Ha3HAaYeHHUE TpaHCcPopMaTopa.
2. OOBsICHUTE YCTPOMCTBO M MPUHIIUIT JEUCTBUS 0HO(a3HOr0 TpaHchopmaTopa.
3. Kak u ¢ xakoif 11e7p10 MPOBOUTCS OMBIT XOJIOCTOTO X0Aa TpanchopmaTtopa?
4. OOwbscaute, mnouemy KodbdummeHnt TtpaHchopmaruu — TpaHchopmaropa
OTIPE/IEIISIETCS U3 OIbITa XOJIOCTOTO XO/a.
5. TloueMy moTepu MOIIIHOCTH B MAarHUTOIIPOBO/IE TPAaHCPOPMATOPA HE 3aBUCAT OT TOKA
Harpy3ku?
6. Kak u ¢ xako# 11e51b10 MPOBOIUTCS ONBIT KOPOTKOTO 3aMbIKaHUs TpaHchopmaTopa?
7. TlouemMy Tpu OMBITE KOPOTKOTO 3aMBIKaHHWS MOXKHO TpeHeOpedb MOoTepsSMu
MOIIIHOCTH B MarHUTONpPOBO/ie TpaHchopmaTopa?



8. IToueMy mpu U3MEHEHUHU TOKAa BO BTOPUYHON 00MOTKE TpaHchopMaTopa U3MEeHseTcs
TOK U B IIEPBUYHOM €ro oOMOTKe?

9. Kakoe BnusiHHE OKAa3bIBAET XapaKTep HArpy3KH HA BHEIIHIOI XapaKTEPUCTHUKY
Tpanchopmaropa?

10. TIlouemy ¢ BO3pacTaHME€M TOKa Harpy3Kd DHEPIr€THUYECKHE TOKa3aTeln
TpaHcpopmaTopa BHaYaIe BO3PACTAIOT, a 3aTEM CHIDKAIOTCS?

JlaGoparopHas pabota Ne 7
N3YUYEHUE TPEX®A3ZHOTI'O ACUHXPOHHOTI'O IBUT'ATEJIA C
KOPOTKO3AMKHYTBIM POTOPOM
KoHTpoJibHBIE BONIPOCHI:
1. CkonbKO KaTyIiek, yepe3 KOTOphIe MPOXOIUT Tpex(da3Hbli TOK, HEOOXOAUMO UMETh,
YTOOBI MOJYYUTh HIECTUIIOIIOCHOE BpaIIaroIeecss MArHUTHOE 1oJie?
2. MaruautHoe noJse ¢ yactoroi 50 'ty Bpamtaercs ¢ yactoroit 3000 06/muH. CKOJIBKO
IIOJIFOCOB UMEET 3TO 1oJie?
3. Kak u3mMeHuTh HampapJieHHE BpaIllEHUsI MArHUTHOTO MOJIst TpeX(a3zHoro Toka?
4. Ha30BUTE OCHOBHBIEC YACTH ACHHXPOHHOTO JIBUTATEIS.
5. IloueMy MarHuTONpOBOJ HAaOWpaEeTCs U3 TOHKHUX JIUCTOB 3JIEKTPOTEXHHYECKOU
CTaJu, U30JIMPOBAHHBIX JIAKOM?
6. Kakue maTepuasiel MOKHO HMCHOJB30BATh JJII M3TOTOBJIEHUS KOPOTKO3AMKHYTOW
0OMOTKH poTopa?
7. B ueM NpUHIUIIHAIBHOE OTJIWYUE JIBUTATENEH C KOPOTKO3aMKHYTHIM U (pa3HBIM
poTopom?

JlabopaTtopHas pabota Ne 8
N3YUEHUE '’EHEPATOPA ITOCTOSAHHOI'O TOKA
KoHTpoJibHBIE BONIPOCHI:
1. Kakue ycTpoiicTBa Ha3bIBAIOT TPAH3UCTOPAMH, T1I€ OHU MTPUMEHSIFOTCS ?
2. HazoBuTE OCHOBHBIE THITBI TPAH3UCTOPOB, KAKUMU OCOOCHHOCTSIMHU OHU 00J1a1at0T?
3. Kakue TpaH3UCTOpBI HA3BIBAIOTCA OUMOJSPHBIMH, CKOJBKO p-7 TEPEXOJ0B OHH
UMEIOT?
4. OnuiuTe Ha3HaYeHHe 0a3bl OUIOISPHOTO TPAH3UCTOPA.
5. OnummTe nopsioK paboThl OUMOJISIPHOTO TPAH3UCTOPA.

JlabopaTtopHas paborta Ne 9
N3YUEHUE DJIEKTPOABUI'ATEJIA ITOCTOAHHOI'O TOKA
KoHTpoJibHBIE BONIPOCHI:

1. O6bscHUTE YCTPONUCTBO U MPUHITUTT ACUCTBUS DJICKTPOABUTATENS TOCTOSTHHOTO TOKA
C TapaJiyIeIbHBIM BO30YKICHUEM.

2. Haueptute cxemy 5JEKTpOABUTATENS TOCTOSHHOTO TOKAa C TapaljIeIbHBIM
BO30YKJICHHEM C MYCKOBOM M PETyJUpYIOIIeH anmapaTypod W MOSICHUTE Ha3HAYeHUE BCEX
BXOJSIINUX B CXEMY BJIEMEHTOB.

3. IloueMy npu yMEHbIIIEHUU TOKA BO30YKJICHUS DJIEKTPOABUTATEIISI TOCTOSHHOI'O TOKA
C MapaJuIesIbHbIM BO30YKI€HUEM YacTOTa BPAILIEHUS €ro SKOps Bo3pacTaer?



4. Kax M3MEHHUTH HaIlpaBJICHUE BPAILECHHUS JIEKTPOJBUTATEICH MOCTOSIHHOIO TOKA C
napajijieIbHBIM U MOCJIEI0BATEIbHBIM BO30YKIeHUEM ?

5. [Touemy y anexkTpoaBUTraTENS MOCTOSTHHOTO TOKA C MapajijielIbHbIM BO30YKIEHHUEM C
YBEJIMYEHUEM MOMEHTA Harpy3Ky Ha Bajly BO3PACTAET TOK KOpsi?

6. [TouemMy mocne OKOHYaHHS MyCKa 3JIEKTPOIBUTATENICH TOCTOSTHHOTO TOKA ITyCKOBOM
peocTaT I0JKEH ObITh BHIBEJICH MOTHOCTHIO?

7. llepeuncaure crnocoObl PETyJIMPOBAHUS YACTOTHI BpALICHHUS SJIEKTPOABUIATEIS
MTOCTOSIHHOTO TOKA.

8. Kakoe BnusiHue Ha pabOTy 3EKTPOABUraTENIEH MOCTOSHHOTO TOKA C apasuieIbHbIM
U CMEIIIaHHBIM BO30YKIEHHEM OKa3bIBaeT OOPBIB MapayljieIbHON OOMOTKH BO30YXKIEeHUS?

9. Yro Takoe peakius sskops? CriocoObl yMEHBIICHUS PEAKIIUU SKOPSI.



2.2 OueHOYHbIE CPeICTBA IJIsl MPOMEKYTOYHOI aTTecTannu (IK3aMeH)

1. IToHsiTHE 2NIEKTPUYECKOTO MO U 3apsiaa. 3akoH KynoHa.

2. DnexTpudecKuid Tok. MarHuTHOE 1oJie MOCTOSIHHOTO TOKA.

3. PabGoTa cui1 31eKTpU4ecKOro 1 MarHUTHOTO TTOJIEH.

4. DnekTpuUecKue LEenu MOCTOSHHOTO Toka. [ToHsATHe BeTBH, y31a.

5. OcHOBHBIE A5IeMEHTHI AekTpudecko uenu. Mcrounnku IJIC u Toka.

6. 3axon Oma u JIJ1s1 TMHEWHBIX TIETICH MOCTOSTHHOTO TOKa.

7. 3akonbl Kupxroda s JMHEHHBIX IEMEeH MOCTOSHHOTO TOKa C OJHUM WU
HECKOJBKHUMH HCTOYHUKAMH JIEKTPUICCKON YSHEPTUH.

8. Mertoapl ananm3a (pacuera) CIOKHBIX JIEKTPUUECKHX IeTMel TOCTOSHHOTO TOKA.

9. MeTon 5KBUBaJICHTHOTO MPE0OPa30BaHUS AIEKTPUUECKUX CXEM.

10. MeTon y3710BbIX TOTEHIIMAIOB.

11. MeTtoa KOHTYpPHBIX TOKOB.

12. MeTtoj 3KBUBAJICHTHOTO T'eHepaTopa (aKTUBHOTO JBYXITOJFOCHUKA).

13. MaruutHsbIe 1ieny. MarHuTHbIC HENH ¢ MOCTOSTHHOM MarHUTOABUKYIIEH CHUIION.

14. 3aKkoH MOJIHOTO TOKA JJIsi MATHUTHOM IIeTTH.

15. CaoiicTBa (heppoMarHuTHEIX MaTepuaioB. HepasBeTBieHHass MarHUTHAS 1ICTIb.

16. DaekTpoMeXaHHYEeCKOE ACHCTBHE MAarHUTHOTO ITOJIS.

17. Cuna JlopeHniia, ee BbIpa)K€HUE U YCIOBUS JEHCTBUS.

18. Cuita Ammepa, e¢ BRIPaKCHHUE U YCIIOBHS JICHCTBHS.

19. Onnodaznabie TpaHCHOPMATOPHI, UX KOHCTPYKITHS.

20. ITpuHuun 1ecTBUS B YpaBHEHHS UAeaIbHOTO ogHoha3Horo TpanchopMaropa.

21. Cxema 3amemienus ogHodasHoro tpancdopmaropa.

22. DIIEKTPUYECKHE IIETTH TIEPEMEHHOT0 (CHHYCOUIaIbHOI0) TOKA.

23. JIuHeWHbIe AIEKTPUUECKHE TN CHHYCOUAAIBHOTO TOKA U UX DJIEMEHTHI.

24. VIHIyKTUBHOCTH U €MKOCTH B IIETTH TIEPEMEHHOTO TOKa.

25. Pe3UCTUBHBIN 31€MEHT, UICTOYHUKHU EPEMEHHOIO TOKA U HAIIPSIAKEHUS.

26. 3akonbl OMa B KOMITJIEKCHOM (hopMe 3aIHCH.

27. 3axonsl Kupxroda B KOMIUIEKCHOM (hopMe 3amucH.

28. SIBreHus pe3oHaHca B METSIX MEPEMEHHOTO TOKa.

29. YacToTHBIE XapaKTEPUCTUKH LIETIeH TIepEMEHHOTO TOKA.

30. IlepexoaHbIC TTPOIIECCH] B TMHEHHBIX AJICKTPUUECKUX IETISX.

31. IlepexomHbIe MPOIECCH MTPU KOMMYTAITMH UCTOYHUKA IOCTOSTHHOTO TOKA B IIETIAX,
coJiep KalliX PEaKTUBHBIC DIICMCHTEHI.

32. MaiivHbpl TOCTOSTHHOTO U MEPEMEHHOTO TOKa.

33. YcTpoicTBO MaIlIMHbBI TIOCTOSTHHOTO TOKA.

34. DnexTpuvecKre MalTuHbI, UX KIacCUpUKaIHs.

35. YCcTpoicTBO U peKUMBI pabOThI TpeX(Pa3zHOH CHHXPOHHOW MAIIHBI.

36. YCcTpoicTBO U peKUMBI pabOThI TpeX(PazHOi aCHHXPOHHOM MAIIUHBI.

37. Tpexda3zHbie INEKTPUIECKUE YCTPOICTBRA.

38. Coenunenue ¢a3 UCTOYHUKA YHEPTUN U IPUEMHHUKA 3BE3/I0M.

39. Coequnenue ¢a3 UCTOYHUKA YHEPTUU TPEYTOJIHHUKOM.

40. DnekTpuyecKkrue U3MEpPEeHHUs, MOrPEUTHOCTH U3MEPEHUI.

41. DneKkTpousMepuTeIbHbIE MPUOOPHI U UX TOBEPKA.

42. DNeKTpOHHBIE U3MEPUTEIIbHBIC PUOOPHI.

43. lludpoBbie U3MEpUTEIbHBIE TPUOOPHI.

44, TIpeoOpazoBaTesiv HEAJICKTPUIECKUX BEIMUUH, UX BHUJIBI.



45. DnexTpoHHbIE MpUOOPHI. BakyyMHBI€ 3JIEKTPOHHBIE TTPHUOOPHI.

46. BakyyMHbI€ 2JIEKTPOHHBIE JIAMITbl M1 UHAUKATOPHI.

47. DNeKTpOHHOIIy4YeBbIe TPYOKH, X KOHCTPYKIUS U IPUHIIUI I€UCTBUS.

48. OO6mume cBeeHust 0 MOJIynpoBOJHUKAX. [loynIpoBOHUKY THTIA — 1, p U 1.

49. KoHTakTHBIC SBJICHUS B MOJIYNPOBOIHUKAX, p-n 1 [IM mepexopi.

50. MOII u MJIIT cTpyKTypbl, UX IPUMEHEHHUE B MUKPOIJIEKTPOHUKE.

51. T'a3oHamoTHEHHBIC Ja3ePhl, UX KOHCTPYKIIHS ¥ PUMEHEHHUE.

52. T'enepatopsl uadppaxpacaoro (UK) nuamazona.

53. TTorynpOBOTHUKOBBIE JTa3€Phl U CBETOAMO/IBI.

54. HWurerpanbHble MUKpocxeMbl. O0mmue cBeaeHUsT 00 YyCTPOWCTBE HMHTErpaibHbBIX
mukpocxem (UMC, BUC).

55. VYcrpoiicTBa muTaHUs ICKTPOHHON amnmapaTypbl. BeimpsmuTenu.

56. AHanorobi€ 3JEKTPOHHbBIE YCTPOICTRA.

57. Dnexktpuyeckue curHaibl. Knaccudukaiusi CUrHaJIOB.

58. Ycunurenu u reHepaTophl.

59. Ilepenaua u mpreM CUTHAJIOB.

60. Knaccudukaius u Ha3HauYE€HUE yCUIIUTETEH.

61. YcwmmrensHbIe KacKaabl HA TPAH3UCTOPaX.

62. YcunuTenu Ha MOJICBBIX TPAH3UCTOPaX.

63. OcHOBBI HUGPOBON MHKPOIJICKTPOHHMKH. J[BOMYHAs W BOCBMEPUYHAS CHCTEMBI
CUHICJICHHSI.

64. Jlormueckue >nements U, NJIW, HE, U — HE, UJI1 — HE.

65. DIEKTPOHHBIE CUCTUYNKH M PETUCTPHI.

66. Jlemmdparopsl, ux ycTpoiicTtBo. HaznaueHue u npuHINI JEHCTBUS.

67. YcTpoiicTBa BBOJIa ¥ BBIBO/Ia MH(OPMAITUH.

68. 3anmomuHaIOIIKE YCTPONHCTBA M MUKPOITPOIIECCOPHI.

69. OnepaTuBHBIC 3aIIOMUHAIOIINE YCTPOUCTBA.

70. YcTpoiicTBa JUIMTETRHOTO XpaHeHus nHpopmanuu.



