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1 MMACIHOPT PABOYEN IIPOT'PAMMBI YUYEBHOM
NTUCHUILINHBI «JIEKTPOTEXHUKA U DJIEKTPOHUKA»

1.1 ObacTh NPpUMEHEHHUsI IPOrPaMMbI

[Iporpamma  y4eOHOW  AMCHMIUIMHBI  SIBISIETCSI  4YacThl0  OCHOBHOM
npodeccuoHaIbHON oOpa3zoBarenbHON Mporpammbl B cootBeTcTBUM ¢ PI'OC 1o
cnequaibHocT CIIO 13.02.11 TexHuveckas 3Kciulyaranus M OOCTYKHMBaHUE
ANMEKTPUUECKOTO U AIICKTPOMEXaHUUYECKOr0 000pyI0BaHUsI (10 OTPACIISIM).

[Iporpamma y4yeOHOW JUCHUIUIMHBI HCIOJNb3YEeTCS NpH OOyYEeHUH IO
cnequanbHoctd  13.02.11  TexHuueckas dKCIUTyatauuss HM  OOCIY>KHMBaHHE
ANEKTPUUECKOTO0 W D3JIEKTPOMEXaHHMYEeCKOro o0opynoBaHus (IO oOTpacisiM) Ha
JTHEBHOU opMe 00yUeHUS.

1.2 Mecro y4eOHOW AMCUMIUVIMHBI B  CTPYKType OCHOBHOM
npodeccnoHaNbHONH 00pa3oBaTeJIbHOM MPOrPaMMbl

JuciuninnHa ~ «DJNEKTPOTEXHWKA W DJIGKTPOHHKA»  OTHOCUTCS K
oOmenpodeccuoHanbHOMY HUKITY (2 Kypc).

1.3 Heau n 3agaum y4eOHOM IMCHUIIMHBI — TPeOOBAHMS K pe3yJibTaTam
OCBOCHHUS Y4eOHOI THCIHUIIIHHBI

B pesynbTaTte ocBoeHus: yueOHOM AUCIMIUIUHBI O0YYarOIIMICS T0JKEeH
YMETb:

— noAOHUpaTh YCTPOMCTBA JIEKTPOHHOM TEXHUKH, DJIEKTPUUECKHUE MPUOOPHI
1 000pyZ0OBaHHE C OMPE/ICICHHBIMU IMapaMeTPaMH U XapaKTePUCTUKAMU;

— MPABUJIBHO JKCIUTYaTUPOBATh JIJIEKTPOOOOPYJOBAaHME W MEXaHU3MBbI
nepeaavyy ABUKEHUS TEXHOJIOTUYECKUX MAllUH U allapaTos;

— pacCcuUUTHIBATH AapaMETPhI JTEKTPUUECKUX, MATHUTHBIX LIETIEH;

— CHUMAaTh MOKa3aHUs AJIEKTPOUZMEPUTEIBHBIX npubopoB U
IPUCTIOCOOJICHUH U TIOJIb30BATHCS UMU;

— cOOMpATh INEKTPUUECCKUE CXEMBI;

— YWATaTh NPUHIUIIUATIBHBIE, SJIEKTPUUECKUE U MOHTAXHBIE CXEMBI.

B pesynbTaTte ocBoeHus y4eOHOM AUCIUIUIMHBI O0YYarOIIUIACS T0TKEeH

3HATH:

— KJIaCCU(PUKALIUIO DJIEKTPOHHBIX MPUOOPOB, UX YCTPOMCTBO MU 00IACTH
MIPUMEHEHUS;

— METOJBI pacueTra W W3MEpPEHUS OCHOBHBIX MAPaMETPOB JIIEKTPUUYECKHUX,
MarHMTHBIX IICTICH;

— OCHOBHBIC 3aKOHBI YJICKTPOTEXHUKH;



— OCHOBHBIE TPAaBWJIA JKCIUIyaTallUM »3JIEKTPOOOOPYJOBAaHUS M METOJbI
U3MEPEHUS DJIEKTPUYECKUX BEJINYNH;

— OCHOBBI TEOPHUM BJIEKTPUUYECKUX MAIIMH, MNPUHUUI paOOThl TUIOBBIX
JJIEKTPUYECKUX YCTPOUCTB;

— OCHOBBI (PM3UYECKHUX MPOILIECCOB B NPOBOJHUKAX, MOJYNPOBOAHUKAX WU
IUDJIEKTPUKAX;

— MapaMeTPbl INEKTPUYECKUX CXEM U €IMHULBI UX H3MEPEHNS;

— MPUHUUIBI  BbIOOpA AJIEKTPUYECKUX M JJIEKTPOHHBIX YCTPOWMCTB U
npuOopoB;

— NPUHLMUOBI  JEWCTBUS,  YCTPOMCTBO, OCHOBHBIE  XapaKTEPUCTUKHU
ANEKTPOTEXHUUECKUX U JEKTPOHHBIX YCTPOMCTB U MPUOOPOB;

— CBOMCTBA INPOBOJAHUKOB, IIOJIYIIPOBOJHHUKOB, 3JIEKTPOU3OJISALUOHHBIX,
MAarHUTHBIX MaTEPHUAJIOB;

— crnocoObl  MOJy4YeHHUsl, Tepelayd M HUCIOJIb30BAaHUS  DIEKTPUUYECKON
SHEPIUH;

— YCTPOMCTBO, NPUHLUUN JEUCTBUS U  OCHOBHBIE  XApaKTEPUCTUKHU
ANEKTPOTEXHUUECKUX MPUOOPOB;

— XapaKTepUCTUKU U MMAPAMETPhI MIEKTPUUYECKUX U MATHUTHBIX MOJIEH.

1.4 Kotu4ecTBO 4aCOB HA OCBOEHHME NMPOrpaMMbl Y4eOHOM JUCHMILIUHbI

O6BeM 00pa3oBaTenbHON HArpy3ku oOy4aromierocs 212 yacoB, B TOM 4UCTIe
pabota oOydaromnierocsi BO B3aMMOJICHCTBUH ¢ npernoaaBareneM 198 yacos,
camocTosTeNabHas pabora oOyyaromierocs 4 Jaca.



2 PE3YJBbTATHI OCBOEHUS YYEBHOM JUCIHUILJIAHBI

Pe3ynpraToM OCBOEHMsSI y4yeOHOW JUCLUMUIUIMHBI OJEKTPOTEXHUKA U
ANIEKTPOHUKA SIBISIETCS OBJIafieHne oOydaromumucs npodeccuonanbubiMu (11K) u
ob6mumu (OK) koMneTeHIIUAMMU:

Kon HaunMmeHnoBaHue pe3yjbraTa 00y4eHust

I[IK 1.1 | BeimosHATh HallaAKy, PETYJIUPOBKY U IMPOBEPKY IIIEKTPUUECKOrO U
IEKTPOMEXaHUYECKOr0 000pyAOBaHNUs

IIK 1.2. | Opranu30BbIBaTh U BBHITIOJIHATH TEXHUUECKOE OOCITY)XKMBAaHUE U PEMOHT
ANEKTPUUECKOT0 U JIEKTPOMEXaHUYECKOT0 000pyI0BaHUs

IIK 1.3 | OcymuiecTBiasATh  AMATHOCTUKY W  TEXHUYECKUW  KOHTPOJIb  MpHU

AKCILTyaTaluu AIEKTPUUYECKOTO u AIEKTPOMEXaHUUECKOTO
000pyTI0BaHUS

OK 1 Bri6upath criocoObl perieHus 3a1a4 npodeccuoHanbHON NeITeIbHOCTH
IPUMEHHUTENIBHO K PAa3IMIHBIM KOHTEKCTaM;

OK 2 OcCymiecTBIATh TOWCK, aHaJW3 M WHTEpPHpeTanuio HuHpOopMaImH,
HEOOXOJAMMON  JJIsi  BBIIOMHEHWs]  3a7ad  MpodecCHOHATBHOM
JeSITEILHOCTH

OK 3 [InanupoBath U peanu30BBIBATH COOCTBEHHOE MNPOQPECCHOHAIBHOE U
JUYHOCTHOE Pa3BUTHE

OK 4 PabGoraTh B KOJIEeKTHBE U KOMaH/e, 3P(HEKTUBHO B3aMMOICHCTBOBATH C
KOJUIETaMU, pYKOBOJACTBOM, KIIHEHTAMHU

OK 5 OcymecTBisATh yCTHYIO W NHUCBMEHHYI0O KOMMYHHUKAIIMIO  Ha

rocygapctBeHHOM  s3bike  Poccuiickon  depepanum ¢ y4eTOM
0COOEHHOCTEH COIMATBHOTO M KYJIBTYPHOIO KOHTEKCTA

OK 6 [TposiBAATH IpakAaHCKO-TIATPUOTUYECKYIO TTO3UITUIO, IEMOHCTPHUPOBATH
OCO3HAHHOE TOBEJICHUE HAa OCHOBE TPAJMIIMOHHBIX OOIICYEIIOBEUCCKUX
[IEHHOCTEN

OK 7 CopeiicTBOBaThH COXpPaHEHHUIO OKpYyKarouen cpenpl,
pecypcocOepexenno, 3(PGEeKTUBHO ACHCTBOBaTh B UYPE3BBIYANHBIX
CUTYaIMSIX

OK 8 Hcnonb3oBaTh cpenctBa (pu3udeckodl KyabTYpPHI JUIsl COXPAHCHHS H
YKPETUICHUS 3JI0pPOBbsI B TIpoliecce mpodheccHoHaIbHOU IS TENbHOCTH U
noJIIeP>KaHusI HEOOXOAMMOTO YPOBHS (DU3UYECKOM MOATOTOBICHHOCTH

OK9 Hcnonp3oBaTh HWHPOPMANMOHHBIE TEXHOJOTHMH B TPO(ECCHOHATHHOM
JeSTETbHOCTH
OK 10 | ITomp3oBaThCst npogeccuoHaNbHON JOKYMEHTaluen Ha

roCyaapCTBCHHOM W MHOCTPAHHOM A3bIKAX

OK 11 | Wcnone3oBarh 3HaHWS 1O ()MHAHCOBOW TPaMOTHOCTH, IJIAHUPOBATH
IPEINPUHUMATETBCKYIO IESATEILHOCTh B MPOo(heCcCHOHANBHOU chepe
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3 CTPYKTYPA U COJEPKAHUE YYEBHOHU JUCIHUILIINHBI

3.1 O0bem y4eOHOM AUCHMINVIMHBI U BHAbI Y4e0HOH padoThI

Bua yyeOHoM padoThI

O0neM yacoB

O0bem 00pa3oBaTeIbHOM HATPY3KH 212
Pabora o0y4yaromerocsi BO B3auMO/IeiiCTBMHU € NpenojaBaresieM 198
(Bcero)
B TOM YHCJIC: 99
— n1abopaTtopHbIie PabOTHI 22
— MPAaKTHYCCKUE 3aHSITUS 77
— KOHTPOJIbHBIE PA0OTHI 2
CamocTosiTesqibHast padoTa o0yuyarouierocs (Bcero) 4
B TOM YHCJIC:
— IOArOTOBKA K Au()3aueTy, DK3aMEHY 4

[IpomexxyTounas arrectanusi B ¢opme aupepeHHMPOBAHHOIO 3a4YeTa M

IK3aME€Ha




3.2 TemaTruyeckmii IUVIaH W CoAepPKaAHNE Y4eOHON TMCUMIVIMHBI «JJIEKTPOTEXHUKA M 3JIEKTPOHUKA» 10 CHEeHATBLHOCTH
13.02.11 TexHuuyeckasi IKCILUIyaTalUud M OOCIAY:KMBAHHME JJICEKTPHUYECKOr0 M JJICKTPOMEXaHHYECKOro oodopynosanusi (1o

0Tpacasim)
pasieton nrew | mpaxtecerons samtrn, cavocronresmnan padors ofyamomuses | O% | Tunypora | Mureparyps | naramuse | CPOICTBS | Vponen:
€M Jac MOCOOHS KOHTPOJIA OCBOCHHUSA
1 2 3 4 5 6 7
Pa3zgea 1 DJIeKTPOTEXHUKA 124 - - - - -
B TOM 4HcJie Ja00paTOpPHO-IPaKTHYecKHe padoThl 70 - - - - -
Tema 1.1 Conepxanue 4 - - - - -
HauanpHble cBEIEHNS | B TOM YHCJI€ JIAG0PATOPHO-NIPAKTHYECKHE PAadOThI - - - - - -
00 2IIeKTpUYECKOM 1 [Tonsatue o ¢dopmax MaTepuu: BEMIECTBO U IIOJE. Kombunupos
noJje DJEeKTPOMArHUTHOE TMOJIe KaK BUJI MAaTEPUH. 2 aHHbIH ypOK [5], c.6-7 i i 1
3 cemectp 144 yac (KY)
2 | BakoH Kynona. OcHOBHBIE XapaKTEePUCTUKU
aNeKTpudeckoro mois. ['paduueckoe wu3o0pakeHHe 9 Ky (5], c.8-0 ) ) 1
ANIEKTpUYCCKUX mosiel. [loHsTHE 00 OJHOPOIHOM H o
HEOJHOPOAHOM 3JIEKTPUYECKUX MOJIEH.
Tema 1.2 Conep:xxanue 6 - - - -
ODJEKTPUYECKUM TOK | B TOM YHCJIE JIA00PATOPHO-IPAKTHYECKHE PAOOTHI 2 - - - -
3 DnekTponpoBoHOCTh. Kimaccudukanusi BemecTB 1o
CTENEHU 3JIEKTPOINPOBOJHOCTU. DPU3NUYECKOE SBIICHUE K
3IIEKTPUYECKOTO TOKA W €ro pPa3sHOBUIAHOCTH: TOK 2 KV [5], c.13-17 npes eHT’aum - 1
MIPOBOJIMMOCTH, TOK IEPEHOCA, TOK MOJSPU3ALUH, TOK
CMELIEHUS.
4 | DeKTpUYECKHiA TOK B TIPOBOJHUKAX. XapaKTEPUCTHUKU
MIPOBOIHUKOBBIX MaTepuaioB: yleJbHas
3JeKTpUYECKas MIPOBOAUMOCTD u yIeJIbHOE
JNEKTPUYECKOE  CONPOTHUBJICHHE.  DJIEKTpUUYECKas ) Ky 3], ¢.22-25 DKcrnpecc- 1
MIPOBOJIUMOCTb U COIIPOTUBIIEHUE ITPOBOJIHUKOB. 3aKOH OIpoc

Owma. 3aBHUCHMOCTH QJICKTPUYICCKOTO COIIPOTUBIICHUS
IIPpOBOAHHUKOB oT TEMIICPATYPBHI. IlonsaTue 0
CBCPXITPOBOJAUMOCTH.




Pemenne 3agau ¢ ucnonb3oBanueM 3akoHa OMa

Ypok

MPpaKTUYCCKOIro

MIPUMEHEHUS
3HaAHUH,
YMEHUH

(VIII3Y) Nel

[5], c.13-22

MY 1o I1P

Otyer no
VIIII3Y
Nel

Tema 1.3
DneKTpuYecKas Lerb

Conepxanue

B TOM 4YHCJIe JIA00PATOPHO-NPAKTHYECKHE PAGOTHI
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Omnpenenenue anexkTpudeckoi 1enu. Knaccuduxanums
anektpuueckux uene. IJ[C, wmommuocts u  KIIJ
WCTOYHUKA W TPHUEMHUKA DJJIEKTPUYECKOW DHEPTrHUHu.
3akon J[lxoyna - JleHma. PexxuMmbl 3ieKTpHUECKHX
Lere: HOMHUHAIBHBINA, pabouyuid, XOJOCTOTO XOja,
KOPOTKOTO 3aMBIKaHUSI. Cxembl 3aMenIeHus
nctouHukoB J/IC 1 ToKa, TPUEMHHUKOB JIEKTPUUECKOMN
sHeprun. [loHSATHE O TACCHBHBIX W  AKTUBHBIX
AJIEMEHTaX AIEKTPUICCKUX TETIeH.

KY

[5], c.18-17

1K,
Mpe3eHTAINSA

KC no
Teme 1.2

Pemienne 3amay Ha Temy «PeXUMBI SIEKTPUYECKHX
nemnei»

VIITI3Y Ne2

[6], c.18-17

MY no ITP

Ortuer no
VIIII3Y
Ne2

Tema 1.4
Pacuer npocTbix
AIEKTPUUYECKUX
1enei mNoCTosIHHOTO
TOKa

Conep:xxanue

12

B TOM 4YHCJIe JJAa00PATOPHO-NIPAKTHYECKHEe PadOThI

8

DNeMEeHTBl CXeM JIIEKTPUYECKHUX IIeTei: BeTBb, y3el,
KOHTYP.

3akonbl  Kupxroga. CocraBieHue y3JI0BBIX U
KOHTYPHBIX YpaBHEHUS JJIsl pacyeTa dJ.1enen

KY

[1], c.32-34

KC 1o
Teme 1.3

HepasBeTBnennas ANEKTPUYECKas LEMb.
ITocnemoBaTensrHOE COEIMHEHNE 3JIEMEHTOB,
SKBUBAJICHTHOE COIPOTHUBIICHHE pe3ucTopoB. [loTepu
HanpsDKeHUs B mpoBogax.  IlocmemoBarenbHOE
coequHenne ucrounukoB DJ[C. IloreHmmanbHas
qUarpaMma HEpa3BETBJIICHHOW AJICKTPHYECKOW IICTIH.
Pa3BeTBieHHAs AnekTpUyYecKas LENb C ABYMS Y3J1aMHu.
[TapannensHOo€ COEOUHEHHWE NACCUBHBIX AIIEMEHTOB,
SKBUBAJICHTHOE COCIMHCHHUE PE3UCTOPOB.
DneKTpuyecKas MpOBOJUMOCTh BETBEH

Ky

[5], ¢.27-32

IIK,
Mpe3eHTanus




10 | Mpakruueckass padora Ne 1  «Iloctpoenue OTYeT o
NMOTeHIMaNbHON  nuarpamMbl.  [IpoBepka OamaHca 2 VIIBYNe3 | [5], ¢.27-32 - VIII3Yu
MOIIHOCTE» Ne3
11 | JlaGopaTopHasi padora Ne 1 «IIpocreiinime JIMHEHHbIE ) VII3YNed | [5], ¢.33-37 MV o JIP | Oruer 1o
AIEKTPUICCKHE IIETTH MOCTOSTHHOTO TOKa)» JIPNel
12 ﬂaﬁoPaTopHaﬂ pabora  Ne2  «PaserBieHHas | VIIBYNeS | [5], ¢.33-37 ) Oruer 1o
JTMHCWHAS YJICKTPUYECKAs 1 MOCTOSIHHOTO TOKa» JIPNe2
13 | ITIpakTuyeckas padora Ne 2 «Pacyer 3neKTpuyYecKOit Oruer o
IIEMH METOJIOM CBEPTHIBAHUS 2 VIII3YNe6 | [5], ¢.38-44 ) yl—]{};?y
Tema 1.5 Conepxanue 14 - - - -
Pacuer cioxHbIX B TOM YHCJIe JJa00paTOPHO-NIPAKTHYECKNE PAadoThI 8 - - - -
SJICKTPUICCKUX 14 | MeTompl pacuera SICKTPHUSCKHUX IETEH MOCTOSHHOTO
Liereit MOCTOSHHOTO TOKA: y3JIOBBIX W KOHTYPHBIX yYpPaBHCHHH, KOHTYPHBIX Ypox
TOKa TOKOB,  y3JIOBBIX  Hampspkenwit.  OGocHOBanue, | 2 HOPYRETE | [5), ¢.53-55 I, K€ no
HOBBIX MpE3EeHTalINs Teme 1.4
MpPUMEHEHHE METOAO0B IS pacueTa 3JIEKTPHUYECKUX S
Tenei
15 | JlabopaTtopHasi paGora Ne3 «l3ydeHue BTOpOTO o
3akoHa Kmpxroda B mpocToil pasBeTBIEGHHOW memu | 2 | VIII3YNe7 | [5],¢.51-58 | MYV mo JIP ;;e;ogo
MOCTOSIHHOTO TOKa)
16 | MpakTuueckas padora Ne 3 «Pacuer 31eKTPHUECKUX Oruer o
[eTIeH MTOCTOSIHHOTO TOKA PAa3IUNYHBIMH METOIaMID) 2 YIMI3YNeg | [5],¢.51-58 | MY mollP YI}VI}SW
17 | Meron mnpeoOpazoBanus cxem. [IpeoOpa3oBaHue 2 Ky [5], c.45-51, ) )
TPEYrOJIbHUKA M 3B€3/Ibl COMPOTHBIICHHUIA.
18 | TIpyHIIMIT HAJOKEHUSI TOKOB B JIMHEWHBIX dJ1. LEMSIX H
MIPUMEHEHHE €ro JJi1 pacyera 3JIEKTPUUECKUX Liemeil. 2 Ky [3], c.86-90 i i
Mero SKBHUBAJIECHTHOrO TreHepatopa. IloHsATHE O
MACCUBHOM JIBYXIIOJIFOCHHUKE. YEeThIPEXITOTIOCHUKH
19 | IpakTuueckas padora Ne 4 «Pacyer 3JIeKTPHUCCKOM Oruer no
LENH METOIOM IIPE0OPa3OBAHMS CXEM» 2 VIIMIBYNS | [5],¢45-48 | MYV no IIP YIJIVIOI93Y
20 | TIpakTuuyeckasi padora Ne 5 «Pacuer »s1. nemneit [5] Order mo
MOCTOSTHHOTO TOKAa METOJIOM Y3JIOBOTO HAIPSKCHUS 2 YIII3Y NelO c.48-51 MY no ITP Vﬁggy
Tema 1.6 Conepxanue 4 - - - -
Henunelinsie B TOM 4HcJIe JJa00paTOPHO-NIPAKTHYECKHE padoThl 2 - - - -

10




QJICKTPUYCCKHUC LICITU
IIOCTOAHHOI'O TOKa

21

HenuneiiHble  21€MEHTBI  JJIEKTPUYECKUX  LENEH
MOCTOSIHHOTO ToKa. BAX HeIMHEHHBIX 3J1€MEHTOB.

. N [5], KC mo
I'padmyeckuii pacueT HENHMHEWHBIX DSICKTPHUSCKHUX KY .58-61 - reme 1.5
LETIed NOCTOSIHHOTO ToKa lIpakTudeckoe npumeHeHUE
HEJTMHCWHBIX JJICMEHTOB
22 | JlaGopaTopHasi pa6ora Ned «Henuneiinast
DJIEKTPUYECKAs LIelb IIOCTOSTHHOTO TOKa c VIITIZY Nell [51 - Oriet o
P : ¢.58-61 JIPNe4
MOCJICIOBATEILHBIM COCTMHEHUEM YJICMEHTOB)
Tema 1.7 Conepxanue - - - -
DJEKTPUYECKOE TI0JIE | B TOM YHCJIe JJa00pPaTOPHO-NPAKTHYECKHE PadoThI - - - -
23 | DpekTpUYecKoe IoJie B OHOPOJHOM JHMIJIEKTPHKE. Ypok
[Monspuzanus JIDJICKTPHUKA. DJIeKTpUIECKOe TNy CHHA [4], - i
HOBBIX c.116-121
cMmernienne. [lotepu sHEPTUU B AMIICKTPHUKAX. y
3HAaHUHU
24 | DpekTpuYecKkas €MKOCTb: OOIIHWE OMNpeacIcHUs] |
BBIPOKEHUS EMKOCTH MIPOBOIHHKA, E€MKOCTH
KOHJICHCATOpa. BBIYKCIIEHHE SIIEKTPUUECKONH EMKOCTH Ypox 4] -
NOJTy4EHHUs , ,
TUIOCKOTO M IMAHHAPUMECKOTO  KOHJCHCATOPOB, HOBLIX c121-133 | npeserramms
JIBYXIPOBOJHOW JIMHUM. OJEKTPUUECKUUH mTpoOoi u —
3NeKTpuYecKasi MPOYHOCTh AudNIeKTpuKa. [Ipumenenue
MHOTOCJIOMHOMN MU30JIALINI
25 | Pacyer 9JEKTPUYECKOTO TMOJS C TOMOIIBIO 3aKOHA 4 TexHUUeCKuit
p H VIIBY Nel2 [41, MY 1o TTP
KyJ'IOHa c.108-111 JMKTaHT
26 | Pacyer oOIIeil eMKOCTH KOHJICHCATOPOB, COCIMHEHHBIX [4] Oryer mo
MOCJIEIOBATEIBHO, MAapaUIeIbHO, CMEIIaHHO VIIBYNel3 | 401033 MY mo ITP ygqu
[
Tema 1.8 Conep:xanue - - - -

MarnuTtHoe noJie

B TOM 4YHCJIe JJAa00OPATOPHO-NIPAKTHYECKHEe PAadOThI
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27 | OCHOBHBIC CBOMCTBAa M XapaKTEPUCTUKUH MarHHTHOI'O
noyis.  3akoH  Ammepa. MarHuTHas — MHAYKLUS.
[IpoBOJHUK C TOKOM B MAarHUTHOM IIOJIE, BBIpaKEHUE
CWJIBI, NEUCTBYIOLIEH Ha NMpOBOAHMK. IIpaBuio yieBon
pyKH. YpaBHEHHE IOJHOIO TOKa M MPUMEHEHHE €ro
JUId pacueTa MarHUTHOTO IOJIS: MPSIMOrO IpoBoja ¢
TOKOM, KOJIbLIEBOM KaTyILKH c TOKOM,
LMAJIMHIPUYECKOM KaTylIKH € TOKOM. MarHuTHBIN
MOTOK, MOTOKOCIEIUIEHUE: COOCTBEHHOE M B3aUMHOE.
NHayKTUBHOCTB: coOCTBEHHas U B3alMHasl.
Koadduruent MAarHUTHOM CBSI3H. Pacuer
WHJYKTUBHOCTHU KaTYIIKH, ABYXIIPOBOJIHOM JIMHUMU.

KY

31,
c.133-142,
c. 151-157

IIK,
Mpe3CHTAISA

KC o
Teme 1.7

28 | Pemenue 3amad Ha TeMy «Pacder MarHHTHOTO MOJIS
MPSAMOJIMHEHHOTO TOKA, KOJIBIIEBOW M IIUIINHIPUYECKOMN
KaTYIICK»

VIIII3YNel4

(6],
c.54-58

MY no I1P

Ortuer no
VIIII3Y
Nel4

29 | MaruuTHBIE CBO¥CTBAa BemecTBa. HampsoKeHHOCTD
MArHWTHOTO  TOJs. MarHuTHas  MPOHHIIAEMOCTb.
V3MeHeHne MarHUTHOTO TIOJISL Ha TPAHUIIE IBYX CPEJl C
pa3IUYHBIMU BEJIMYMHAMHU MarHUTHON
MPOHUI[AEMOCTH. Hamaruun4uBanue u
HAMAarHMYCHHOCTh BEIIECTB. DHEPrHsi MArHUTHOTO
MOJIS KaTYIIKK

KY

[5],
c.74-77

I1K,
Ipe3eHTalus

Tema 1.9
MaruuTHsle Lenu

Conep:xanue

B TOM 4YHCJIe JJA00OPATOPHO-NIPAKTHYECKHEe PadOThI

30 | CoiictBa u MpUMEHEHHE beppoMarHuTHBIX
MarepuanoB. HamarnuumBanue  (eppoMarHUTHBIX
MaTepHanoB. MarHutHsIi TUCTEpe3ucC.
Marautomsrkue 1 MarHUTOTBEPAbIE MaTEPUAIIBI.

Ky

[5],
c.76-77

IIK,
Mpe3eHTanus

31 | MarHuTHBIE IENH: ONpeAeicHHe, KiaacCu(UKaIus,
LIeTIU ¥ 33J]a4M pacueTa

32 | Pacuer Hepa3BETBICHHOI MArHUTHOM IIETTH

VIII3YNel5

(51,
c.78-84

O6pa3is
MarHuemnen

Ortuer 1o
VI3V Ne
15

33 | Pacuer pa3BeTBJICHHOW MarHUTHOU LIETH

YIIII3YNel6

(51
¢.80-82

Ortuer 1o
VIIII3Y
Nel6
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Tema 1.10 Conepxanue 2 - - - -
ODIIEKTPOMAarHuTHAs: | B TOM YHCJIe JIaG0paTOPHO-MPAKTHYECKHE PAfOThI - - - - -
HHIYKIHSL 34 | 3akoH AJIEKTPOMArHUTHOMN WHTYKIWH, ero
npaktuueckoe npuMmeHenue. llpasuno Jlenna. fIBnenue
SC I 2 Ky [5], IIK, Tect 1o
u CaMOMHJIYKIMH, B3auMOMHIAyKUMH. [IpuHimn ¢.85-91 npeseramas | Teme 1.10
pabotel  Tpancopmatopa. BuxpeBsle TOKH, UX
WCII0JIb30BAHUE U CIIOCOOBI OIPaHUYECHHUSI
Tema 1.11 Conepxanue 4 - - - -
HauanpHble cBEIEHNS | B TOM YHCJI€ JIAG0PATOPHO-NIPAKTHYECKHE PAadOThI 2 - - - -
0 mepeMeHHoOM Toke | 35 | [lousitus o  mepeMeHHOM  Toke.  [lomydeHue
CUHYCOHJIAJIbHON S/1C. [TpuHun JEUCTBUSA
reHepaTopa NepeMeHHOro TOKa.
VpaBHenuss u rpaduku cuHycommamsHON DJIC. no;,p(::ma 5] - KC o
XapakTepUCTUKN  CUHYCOMAAIBHO  M3MEHSIOUICUCS 2 i ’ ’ Temam 1.9,
HOBBIX ¢.92-95 Mpe3eHTaIus 110
BEJIMYMHBI: MTHOBEHHOE 3HAY€HHUE, MEPHUOJI, 4acToTa, — :
amMIuIMTyna, gasa u HavajabHas (asza, yrioBas yacToTa.
Bektopubie auarpammbl. CIOXKEHHME M BBIYMTAHUE
CUHYCOMIAJIbHO M3MEHSIOIINXCS BEJIUYUH
36 | Pemenne 3amau Ha Temy «IlapameTpbl MEPEMEHHOTO [6] Oruer o
2 VIII3Y Nel7 : MY no IIP VIII3Y
TOKa» c.75-78
Nel?7
Tema 1.12 Conep:xanue 10 - - - -
DIIEeMEHTHI U B TOM YHCJIe JJA0OPATOPHO-TIPAKTHYECKHE PA0OThI 8 - - - -
napameTpsbl 37 | Lemns MIEPEMEHHOTO TOKa c AKTUBHBIM
AIEKTPUUYECKUX conpotusiieHueM (R), unaykruBHoctsio (L), eMKOCTBIO
Lenei nepeMeHHoro (C). Beipaxkenus Toka (HAIPSDKEHHS) K MOIIHOCTH IPH Ypox [5] 1K KC
MHOJIYYEHUS , s o
TOKa CUHYCOM/IAJbHOM HampsHKeHUH (TOKE); BEKTOpHAas | 2 e
HOBBIX c.99-104 npeseHTamms | Teme 1.11
nuarpamMma  nenu.  [loHsTHE O  peaKTHUBHOM SHAHMI
conportusiieHud. [loHsaTre 00 aKTUBHON (PEaKTUBHOMN)
MOIIIHOCTH
38 | [loctpoeHHe  BEKTOPHBIX  JIHarpaMM  TOKOB U [5] Oruer o
HaIpPsUKEHUH 10 33JJaHHBIM I1apaMeTpaM IEPEMEHHOIO 2 VIIM3YNel8 c 92_’95 MY mo ITP | VIIII3YNe
TOKa» 18
39 | IlpakTuuyeckasi padora Ne6 Perienve 3a1a4 Ha TeMy (6] OTYeT 1o
«ens MIEPEMEHHOTO TOKa c aKTUBHBIM 2 VIIIBYNel9 | 017103 MY no ITP VIIN3Y
COIIPOTUBJIEHUEM) Nel9
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40

IIpakTnueckas pa6ora Ne7 Pemenue 3agau Ha Temy
«llenb nEpeMEHHOr0 TOKA C UHAYKTUBHOCTBIO»

VIIII3Y Ne20

(61,
¢.103-105

MY no I1P

Otyer no
VIIII3Y
Ne20

41

IIpakTnueckas padora Ne8 Pemienue 3anau Ha Temy
«ernb mepeMeHHOro ToKa ¢ EMKOCTBIO»

VIII3YNe21

(61,
c.113-115

MY no I1P

Ortuer no
VIIII3Y
Ne21

Tema 1.13
Pacuer
ANEKTPUUECKUX
Lenei mepeMeHHOro
TOKa C MOMOIIBIO
BEKTOPHBIX
TarpaMm

Conepxanue

14

B TOM 4YHcJIe JIa00PATOPHO-NIPAKTHYECKHE PAGOTHI

10

42

Pacuer Hepa3sBETBIICHHOW LENM NEPEMEHHOTO TOKa C
OJHUM HCTOYHMKOM IHTAHMS: LENb C AaKTUBHBIM
CONIPOTHUBIICHHEM M  HHIYKTUBHOCTBIO, ILE€Ib C
AKTHBHBIM COIIPOTHBIICHMEM M €MKOCTBIO, LENb C
AKTHBHBIM  CONPOTHBIICHWEM, WHIYKTHBHOCTBIO H
€MKOCTBIO pu Pa3IMYHBIX COOTHOIIEHUSX
PEaKTUBHBIX CONIPOTHBIICHUH. TpeyrosbHuKH
HaIpsDKEHUW, COIPOTUBIIEHUI, MOIITHOCTEN

KY

[5],
c.104-110

43

JlabopaTopHas pa6ora NeS
«DKCIIEPUMEHTAIILHOE  OTIpE/ICIICHNE
AJIEMEHTOB TIeTIel IEPEMEHHOTO TOKay

napamMeTpoB

VIITI3Y Ne22

(5],
c.104-110

MY mno JIP

Ortuer 1o
JIPNe5

44

IIpakTuyeckas padora Ne9 Pacuer Hepa3BETBICHHOMN
LENu TEePeMEHHOTO TOKa C MPOW3BOJBHBIM YHUCIOM
aKTUBHBIX W DPEAKTUBHBIX 3J1eMEHTOB. [locTpoeHue
JarpamMmbDy

VIITI3Y Ne23

(5],
c.108-110

Ortuer 1o
VIIII3Y
No23

45

Pacuer pasBerBiieHHOH Llenmu ¢ ABYMS Yy3JIaMH IpU
OJIHOM HCTOYHHMKE nuTaHus. Llenb ¢ aKTUBHBIM
COMPOTHUBIIEHUEM, HUHIYKTUBHOCTBIO U €MKOCTBIO IMpPH
pPa3IUYHBIX COOTHOUICHHUSIX BEJIMYUH PEAKTUBHBIX
MIPOBOMMOCTEH. TpeyronbHUKU TOKOB,
MIPOBOMMOCTEH, MOIIIHOCTEH. Koaddunuent
MOIIIHOCTH, METOJbl YBEIWYECHHs] U €ro BIIMSHUE Ha
TEXHUKO-9KOHOMUYECKUE MOKa3aTeiu
AIEKTPOYCTAHOBOK

Ky

[5],
c.113-119

46

IIpakTnuyeckas padora NelQ
«Pacuer pa3BeTBICHHBIX IIeTIel IEPEMEHHOTO TOKa»

VIIII3Y Ne24

(61,
c.122-125

Ortuer 1o
VIIII3Y
Ne24

21.01
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47

JlabopaTopHasi paGora Ne 6 «Dnekrpudeckas Ierb

MNEPEMEHHOTO TOKA C MOCICA0BATCIbHBIM COCAUHCHUEM VIITI3Y Ne25 el {2]_’119 - Oﬁ;eﬁggo 2
2JIEMEHTOBY
48 | JlabopaTtopHasi padora Ne 7 «DiekTpuyeckas Lelb [5] Orer 1o
IIEPEMEHHOIO TOKAa C IapajuleIbHBIM COCAUHEHUEM VIIIBYNe26 | 1547106 - TIPNe7 2
2JIEMEHTOBY
Tema 1.14 Conepxanue - - - - -
CuMBoIMYECKUN B TOM 4HcJie Ja00paTOPHO-IPAKTHYecKHe padoThl - - - - -
METOJI pacuera 49 | BeipakeHHe CUHYCOUJIAJIbHBIX BEJINYNH
JIIEKTPUIECKUX KOMIIJIEKCHBIMU quClIaMHU. KommiekcHbie Vpok
Lenei mepeMeHHOro COTIPOTHUBIICHHUSI, TIPOBOJAMUMOCTH, MOIIHOCTH. 3aKOHBI TOTYYSHHUS [5], i KC no 2701
TOKa Owma u Kupxroga B cumBomueckoit popme. AHamornu HOBBIX c.126-131 Teme 1.13 '
pacuera Iemeil TEPEMEHHOTO TOKa C  IEMSIMH SHaHuH
MTOCTOSIHHOTO TOKa
50 | Pemenue 3amau Ha TeMy «OmnpeaencHre KOMIUIEKCHBIX 5] Oruer no
BEJIMUYWH JUTS Pa3IMIHBIX IIeTell IEPEMEHHOTO TOKa» VIIIBYN2T7 | 53 MY no ITP yﬁggy 2
51 | Pacyer memu MEpeMEHHOTO TOKAa HA OCHOBE 3aKOHOB 51, Oryer 1o
Kupxroda cMMBOJIIMYECKUM METOIO0M VIIBYNe28 | 156131 MY no ITP ygg:;y 2
Tema 1.15 Conep:xanue
Pe3onanc B B TOM YHCJIe JJA0OPATOPHO-TIPAKTHYECKHE PadoThI - - - - -
SJICKTPUYIECKUX 52 | KonebarenbHblii  KOHTYp. Pe30HaHC HampspKeHHH. Ypox
LETISX Pe3onanc TOKOB. YcnoBust u NPU3HAKH, MOy HCHHA [4], - - 1
XapaKTEPHCTHKA HOBBIX ¢.300-304
3HAaHUHU
Tema 1.16 Conep:xanue - - - - -
Tpexdasublie nenu | B ToM 4nciie Ja00PaATOPHO-NPAKTHYECKHE PAGOTHI - - - - -
IIpU COCIMHEHUH 53 | Tpexdasusie cucremsl. [Tomyuenue tpexdaznoit D/C.
Harpys3Kku 3B€3101 CumMMeTpuuHas Harpy3ka B Tpex(asHOW uenu mnpu
COeIMHEHUU OOMOTOK reHeparopa u (a3 MpUEeMHHKA Vpok
3Be370i. da3Hble W JTUHEHHbIC HANPSDKEHUS U TOKH, MOTYYIECHUS [5], IIK, ) 1
COOTHOIIIGHUSI MEXIy HUMH. YeThIPeXNnpoBOIHAS HOBBIX c.142-147 | npesenTaums
TpexdasHas  cucTema. HampsbkeHue — CMeEICHHUS sHanmit

HEUTpai, poJib HyJaeBOro nposoga. Hecummerpuunas
Harpyska B Tpexdas3Hoi 1ienu. BekTopHas quarpamma.
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54 | JlagopaTtopHasi  pafora Ne8  «lccienoBanue [5] Orer 1o
Tpex(}a3HON enu NepeMEeHHOT0 TOKa MPH COCAUMHEHUH VIIII3Y Ne29 el 42_’1 47 MYV mo JIP TIPNoS
oTpeOuTeNel 38e3/10i1»
55 | Pacuer TtpexdaszHO¥ I1enM MPH COCAUHCHHUH IIPH (51, c.142- OTYer 1o
aKTUBHOM  Harpy3ke OJHO(A3HbIX IPUEMHUKOB, VI3V Ne30 ’1 47 MY no I1P VIII3Y
COCIMHEHHBIX «3BE3I0M Ne30
56 | Pacuer TtpexdazHOM IENH TPH COCIAUHCHHUH IIPH [5] Oruer 1o
pEaKkTUBHON Harpyske OJHO(A3HBIX IPUEMHUKOB, VIIII3Y Ne31 cl 51_’153 MY mno ITP VIII3Y
COCIMHECHHBIX «3BE3/10H Ne31
Tema 1.17 Conepxanue - - - -
Tpexdasnbie nenmu | B TOM 4Hc/Ie JJA00PATOPHO-NPAKTHYECKHE PA0OThI - - - -
NP COCTMHCHU U 57 | CuMMeTpuYHass ¥ HECUMMETPUYHAas Harpy3ka B
Harpy3ku Tpexda3HOW 1enu TMpud  COCAUHEHUH OOMOTOK
TPEYTrOJIbHUKOM reHeparopa M (a3 MpUEMHUKA TPEYrOJIbHUKOM. Ky [5]. 1K, KC no
da3Hple, JWHEHHbIE  HANPSHKEHUS W TOKH, c.147-150 | npesenranust | Teme 1.17
COOTHOIIEHUS MEXJy HUMHU. BekropHas nuarpamma.
MomntHoCTh Tpex(a3HbIX Henei
58 | JlabopaTtopHass  paGora Ne9  «MccrmemoBanue [5] o
Tpex(hazHol NN MepeMEHHOTO TOKa IPU COCTHHEHHH VIIBYNe32 | o0 | MY noJip ;‘}I)e;ggo
MOTPEOUTENEH «TPEYTOTHHIUKOM»)
59 | Pacuer TpexdazHON OIJIEKTPUUECKOW IEHMH  IPH [5] OT4erT 1o
aKTUBHOM  Harpy3ke OAHO(A3HBIX MPUEMHUKOB, VIIII3Y Ne33 1 47_’150 MY o ITP VIII3Y
COCIMHEHHBIX «TPEYTOJIbHUKOM» Ne33
60 | Pacuer TpexdasHONl OIJIEKTPUUECKOW IEHH IPH OT4eT o
PEaKTHMBHOW Harpy3ke oJHO(A3HBIX IMPHUEMHHUKOB, VIIII3Y Ne34 [5]’105'(1)47' MY mo I1P VIIII3Y
COCIMHEHHBIX «TPEYTOJIbHUKOM») Ne34
Tema 1.18 Conep:xanue - - - -
DNEKTPUYECKUE LENH | B TOM YHCJIE JIA00PATOPHO-NIPAKTHYECKHE PAOOTHI - - - -
c 61 | IIpiunHbI BO3HMKHOBECHHS HecuHycouaanbHbix DJIC,
HECCHUHYCOUNAJIbHBIMHU TOKOB H HaHp}DKeHI/Iﬁ B DJJICKTPUYCCKHUX LCIAX. Ky [5], i i
NEepUOUICCKU AHaIUTHYECKOE  BBIPAXKECHHUE  HECHHYCOWJAIBHOM ¢.160-168
MU HANPSDKEHUSIMU U BEJIMYUHBI U (hOpME TPUTOHOMETPHUUECKOTO psijia
TOKaMH 62 Pemenue 3amau «PacueT IMHEMHBIX SICKTPUICCKUX [5] Oruer 1o
Lenei HECUHYCOUJAIBHOTO TOKa» VIIBYNe3S | 60-168 i yﬁggy
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Paznea 2 JJIEKTPOHUKA 76 - - - -
B TOM YHCJIe JIa00paTOPHO-NIPAKTHYECKUE PA0OTHI 29 - - - -
Tema 2.1 Coaepixanue 10 - - - -
[TaccuBHBIC B TOM 4YHCJIe JJa00PAaTOPHO-NPAKTHYECKHE PA0OThI 4
JJIEMEHTHI CXEM 63 | TpeboBaHus K dJIEMEHTaM 3JICKTPOHHOM ammaparypsbl Ypok
2 MOMYSCHIL | 1916 10-12 - -
HOBBIX
3HAaHUHU
64 | Kiaccugukanus, 93JEKTpUYECKAE  XapaKTEPHUCTUKU
pPE3UCTOPOB, CIOCOOBI  COEOUHEHMS, MapKHpPOBKA. 2 Ky [7], ¢.12-25 IIK, )
Hcnonp3oBaHue pe3nucTopa B COCTaBE JICTHMTEINS o TPE3CHTALUS
HAMPSDKCHHUS, JICTTUTENS TOKa
65 | IpakTuueckas padora Nell <<BBI60£) PE3HCTOPOB 1O | VIMBYNe36 | [7],¢20-25 | MY o TP Oryer o
3aJJaHHBIM ITapaMeTpaM SIEKTPUUCCKOMN eI ITPNe36
66 | Kimaccugukanus, 931eKTpUYECKAE  XapaKTEPHUCTUKU -
KOHJIGHCATOPOB, KaTylieK MHAYKTUBHOCTEH. CriocoObl 2 KY [8], c.5-20 npegem’aum -
COEJIMHEHHs, MAPKUPOBKa
67 | IIpakTuueckas padora Nel2 «Pacuer mapameTpoB o
KOHJIEHCATOPOB ¥  KaTylleK WHAYKTUBHOCTH 110 | 2 VIM3YNe37 | [8],¢.15-25 | MY mo ITP 1{;;:320
3aJ[aHHBIM TTapaMeTpaM dICKTPHUCCKOMN HEITH»
Tema 2.2 Conep:xanue 22 - - - -
[TosrynpOBOAHMKOBBIE | B TOM 4HCJI€ JJaG0PATOPHO-IPAKTHYECKHE PAGOThI 6 - - - -
MPUOOPHI 68 | Ompenenenre, KkaaccuuKauss W NPUMEHEHHE ’ Ky (1].c. 15 ) KC o
AIIEKTPOHHBIX MPHOOPOB o Teme 2.1
69 | TlomynmpoBOJHHMKH, COOCTBEHHas W  [PUMECHas
IPOBOUMOCTb, JIBIpOYHAsT u JIIEKTPOHHAS
MIPOBOAUMOCTb. dopmupoBaHKe SIIEKTPOHHO-
MK,
JBIPOYHOTO (p-n) nepexoza Ha rpasuie | 2 KV (1], c. 7-13 npe3eHTaIs -
MOJIYIIPOBOAHUKOB c Pa3ITUYHBIMH THIIAMH
npoBOAMMOCTH. JlelicTBHE Ha P-N Mepexoj BHEIIHUX
HaIPSHKEHUN
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70 | Knaccudukarus u crcremMa 0003HaUCHH
MOJYIPOBOJHUKOBBIX ~ JHOJOB,  IJIOCKOCTHBIE U K,
TOYEYHbIE IUOAbL. BoapTaMIlepHbIE XapaKTEpUCTHKU 2 KY [1],c. 17-20 | npeseHTanms -
(BAX) u mapaMeTpsl BBIIPSMHTEIBHBIX JTHOJIOB. obpaszuer VD
Brusinue Temneparypbl Ha mapameTphl JH0JI0B
CamocrosiTesibHasi paboTa 00y4alOmMXcst 2 - - - -
71 | TMoaroToBka K aud3auery 2
KoncyabTanus 2
72 | 3amuta I1P o Temam 1.1-1.10 2
4 cemecTp 72uac 73 | Pa3HOBUAHOCTH MOJTYIIPOBOTHUKOBBIX JIOTOB. -
[lpunnun paboTel, MapkupoBka, BAX, o6macts | 2 KY [1], c. 22-30 ’ -
MpEe3eHTalHs
MIPUMEHEHHUS
74
JladopaTtopnas  padora Nel0) «JVccrnemoBanue ) VIM3YNe38 | [1], c. 7-30 MY noJip | ©Orier mo
MOJIYIIPOBOAHUKOBBIX BBHIIPSIMHUTEIBHBIX JHOJI0B JIPNe10
75 | TlpakTuueckasi padora Nel3 «Pacuer mapamerpoB Oryer o
TIOJTYTIPOBOTHUKOBOTO MO ¥ CTAOHIIHTPOHA 2 | VIIBYNe39 | [1],¢.7-30 | MV molIP ygl}gy
76 | bumoyiApHBIC TPAH3UCTOPBI: YCTPOWCTBO, IPUHIIHIT K,
JIEUCTBUA, CXEMa 3aMEIECHUS, OCHOBHBIE TMapaMeTphl, 2 KY [1], c. 30-32 | mpe3enrarus -
MapKHPOBKa obpasusr VT
77 | CXeMbl BKJIIOUEHHUS TPAH3UCTOPOB, KOI(DOUIIMEHTHI 1K
YCUWJIICHHUS IO TOKY, HaOpsDKCHUIO, MOIIHOCTH. 2 KY [1], c. 32-38 ’ -
[Ipe3EHTALHNS
Bxo/iHbIe U BBIXOJHbBIC XapaKTEPUCTUKU
78 | IIpakTuueckass  padora Neld  «Ompenenenue OTYeT 110
rapaMeTpoB OHUITOJSIPHOTO TPAH3UCTOpA IO CXEME C 2 VIIII3YNe40 | [1],c.30-38 | MY mo IIP VIIII3Y
OOLIMM SMUTTEPOM» Ned0
79 : 7
HOVJ'IGBLIG TPAH3UCTOPBI:  YCTPOHCTBO  TPHMHUMIT | Ky (1], ¢.49-53 TK, )
JeNCTBHS, 00JIaCTh MPUMEHEHHS, MAPKUPOBKA. TIPE3CHTaLMA
80 | TupucTopsbr: MPUHIIUTL neicTBuS, yCIIOBHOE
0003HaUYCHHE, MAapKUpPOBKA, O0O0JIACTh IMPUMEHEHUS 2 KY [1], c. 54-57 IIK, Bineo -
i > i > obpasmer VD
XapaKTePUCTUKH
Tema 2.3 Coaepixanue 4 - - - -

cDOTOBJ’ICKT]Z)OHHI:IC u

B TOM 4HcJIe JJa00paTOPHO-IPAKTHYeCKHE padoThl
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81

OIITOAJICKTPOHHBIE OOmre cBeneHUST O BHYTPEHHEM W BHEIIHEM
pUOOPEI oroapdekre. Ilpubopsr BHemHEro ¢GoToddderra: Ypox
p p % bd p‘b p ¢ bd 2 MOTYYSHHUS [2], i KC o
OTOXJIEMEHTHL, OTO3JICKTPOHHBIC  YMHOXKHUTEJIH. HOBEMX c 510-516 Tere 2.2
YcTpolicTBO,  Ha3HauyeHWe,  HOpUHUMI  paldoThl, SHAHM
OCHOBHBIE ITapaMeTpPhl, 001aCTh IPUMCHEHHUS
82 | [Ipubops! BHyTpeHHETO (GoTodhdekTa: PhoTope3ucTop,
dboTommo, dboToTpaH3UCTOP, doToTHpHUCTOP. o1 e 517
YcTpolicTBO,  Ha3HauyeHWe,  HOpUHUMI  paldoTHl, 2 KV [ ]’E(:QS - -
MapKHpOBKa,  OCHOBHBIC  TapameTpel,  00JacTh
IPUMEHEHHSI
Tema 2.4 Conepxanue 2 - - - -
WuterpanbHbie B TOM 4YHCJIe J1a00PaTOPHO-NPAKTHYECKHE PAdOThI - - - - -
mukpocxeMbl (MMC) | 83 | O6mme ceenenns 06 UMC. OcoGeHHOCTH TEXHOJIOTHA Ypok
H3TOTOBJICHHUSI MEKPOCXEM 5 noydenus [21, IK, ]
HOBBIX c. 584-607 | npeseHTanms
3HaHUU
TEMA 2.5 Coﬂepmaﬂne 16 - - - -
BhINpsAMUTENBHBIE | g 1om qncste JaGOPATOPHO-NPAKTHYECKHE PAGOTDI 12 - - - -
YCTPOHCTBA 84 | Kmaccuukanys W Ha3HAYE€HHE BBIIPSIMUTEIBHBIX
ycrpoiictB.  OpHodasHbI  OAHOMOIYNEPHUOJAHBIN U Vpok
JBYXIIOJYIIEPUOJHBIM  BBIIPSAMUTENb: C  HYJIEBOU 5 IOy 4EHHUS [2], IIK, i
TOYKOHM, MOcTOBOH. TpexdasHbIii  BBIIPIMUTENb. HOBBIX ¢.525-535 | mpeseHTaLus
[TpuHIMO JEWCTBUSA, BPEMEHHBIE TUarpaMMbl TOKOB H SHaHUH
HanpsHKEHUM
85
JlabGoparopHasi padora Nell «I/ICCJ;IG,Z[OBaHI/Ie paboThI 5 VIIIBY Ned | [2], MY moJp | Orier mo
MOJTYITPOBOHUKOBBIX BBIIIPSIMHUTEIICH c. 526-531 JIPNel1
86 | IlpakTuuyeckasi padora Nel5 «Pacuer mapamerpoB 2] Oruer mo
OTHOTIOJTYTIEPUOTHOTO BBHIIIPSIMHUTEIISD) 2 VIIIBYNeA2 | sre5og | MY mollP ygj}éy
87 | IlpakTuuyeckasi padora Nel6 «Pacuer mapamerpoB 2], c. 529- Oruer mo
JBYXIOJYIEPHOHOTO BBIMPSIMUTEIIS 2 VIII3Y Ned3 531 MY no ITP ygl}éy
88 | Pacuer mapameTpoB Tpex(ha3HOro BBIIPSIMUTEIS 2] Oryer 1o
2 VIITI3Y Ned4 ' MY mo I1P VIII3Y
c. 531-534 Nodd
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89

CrnaxuBaromue  GWIBTPHl  THIA:  €MKOCTHOM,

WHIYKTUBHBIN, T-00pa3ubiid, [1-00pa3Hblii, GUIBTPHI 9 Ky [2], IK, )
tuna RC. KoaddunuenT crnaxxuBanus GuiIbTpoB. c. 537-541 | npesenTaums
TupucTopHBIC YIIpaBJIIEMbIC BBIIPSIMHUTEIN
90 | Pacyer mapaMeTpOB CriIaXMBAOUIUX (QUIETPOB» 2] Oruer o
2 VIII3Y Ned5 ' MY no I1P VIII3Y
c. 537-541
Ne45
91 | Pacyer HecTaOMIM3UPOBAHHBIX HCTOYHUKOB IMUTAHUS 2] Oruer o
2 VIITI3Y Ned6 ! MY no I1P VIII3Y
c.526-541
Ned46
Tema 2.6 Conep:xanue 2 - - - -
IIpeoOpazoBaten | g tom yncie 1a60PaTOPHO-NPAKTHYECKHE PAGOTHI - - - - -
HaIpPsHKCHAA 92 | IIpeobOpa3zoBaresnp HamnpspkeHus. Hasnauenue, o0macThb Ypok
npuMeHeHus:, cxembl. MuBepTopsl. [Ipunimn paboTel, | 2 MOy HCHHA [11. - KC mo
HOBBIX c.127-128 Teme 2.5
XapaKTEePUCTUKUA MHBEPTOPOB, BEIOMBIX CETHIO y
3HAaHUHU
Tema 2.7 Conep:xanue 2 - - - -
Crabunizatopsl B TOM 4MHcJie Ja00paToOpHO-IPpaKTHYecKHe padoThl - - - - -
HalpsKCHUA M TOKA | 93 | HasnaueHwe, CTPYKTypHAs W MPHHIUIHAILHAS CXEMBI
CTa0MIIN3aTOPOB HANIPSHKCHUS U TOKA. 2] K
JIOCTOMHCTBA ¥ HENOCTaTKH TapaMEeTPUYeCKuX u | 2 KY ¢. 534535 | mpeserrmams -
KOMIICHCAITMOHHBIX CTAOMJIN3aTOPOB HANPSHKCHUS U
TOKA
Tema 2.8 Coaepxanue 10 - - - -
YenmurenbHbie B TOM YHCJIe JJa00paTOPHO-NPAKTHYECKHEe PadoThI 4 - - - -
YCTpOHCTBA 94 | Hasnauenue ¥  KiacCH(UKAIMSI  YCHIUTEIbHBIX Vpok
ycTpoiicTB. OCHOBHBIE TapaMETpPbl  YCUJIUTEJICH. ) TIOJTy4EH U [1], i i
OnHOKacKaIHBIE YCHJIUTENN Ha OUIIOJISIPHBIX HOBBIX c. 81-83,
TpaH3UCTOpax. JIMHAMUYCCKUI PEKUM paObOThI SHaHHI
95 | Ilemn CMeHmICHHMSA B  YCHJIMTCNIBHBIX  KacKajax. 2]
TemmneparypHass craOuiau3aiusi pPEKHMOB paOdOTHL | 2 Ky o 84-86 - -
OOmrre cBeJICHUs O KacKaax YCHJICHHSI MOIITHOCTH
9 | Knaccupukamusi yCHIUTENEHl IMOCTOSHHOTO — TOKA.
CriocoOBI COTJIacOBaHUS PSKUMMOB COCEHUX KAaCKaJO0B. 2 Ky [1], c. 81-86 - -

OHepaHI/IOHHHC YCHUIIUTCIIN, CXCMbI BKJIFOYCHU S
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97 | MeToapl ~ M3MEpEHHS ~ OCHOBHBIX  IapaMeTpOB Oruer no
yemmHTeneH 2 | VIII3YNe47 | [1],c.81-86 | MYmoJIP | VIIBY 2
No47
98 | Pacuer yCHIIMTEIILHOTO KacKaaa Ortuer 1o
2 VIIII3YNe48 | [1], c. 81-86 MY mo TP YIII3Y 2
No48
Tema 2.9 Conep:xanue 6 - - - - -
Jlornueckue n B TOM 4HCJI€ JIa00PATOPHO-NIPAKTHYECKHE PAOOTHI 3 - - - - -
3alIOMUHAOIIINUEC 99 .HOI‘I/ILICCKI/IG JJIEMEHTHI Pa3ﬂaTOqHLI
YCTpOMCTBA 2 KY [1],c. 1-86 it - 3
MaTepua
100
HOCTpUOGHI/Ie CXeM KOMOHWHAIIMOHHBIX JIOTHYECKUX 141 | KY4VIII3Y | [1].c.69-72 | MY noTIP Otuer 110 )
YCTPOUCTB VIITI3Y Ne
101 | CocraBnenue nporpammbl «CrcTeMa aBTOMAaTHYECKOTO Oryer o
YIIPaBICHUS TTyCKa JIBUTATENISD) 2 YIII3Y Ned9 ygggy
102
CamocrosiTeJIbHas pabora o0yuarouuxcs. 9 i [1].c. 69-72 | MY o CPC ) 3
IToaroToBka K sK3aMeHy
103 | KoncyabTanus. [Toaroroska k sx3amery. 3amura [1P 2 - [1] MY o CPC | »k3ameH 3
104 | Jk3amen 6
J1J1st XapaKTEepUCTUKU YPOBHSI OCBOSHHUS yUeOHOr0 MaTeprasa UCIoIb3yIOTCs CIeNyoIne 0003HAYCHUSL:
1 — o3HaKOMUTEIBHBIN (y3HaBaHHE paHee U3YICHHBIX 00BEKTOB, CBOICTB);
2 — penpoJyKTHBHBIN (BBIMOIHEHHE ACSTEIBHOCTH M0 00pa3ily, MHCTPYKIIMH WX TI0/1 PYKOBOACTBOM)
- MIPOAYKTHBHBIH (mmaHMpoBaHUE u CaMOCTOSITENTEHOE BBITIOTHEHNE JeSITeTHHOCTH, pernieHue pOOIEMHBIX 3a1ay).
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4 YCJIOBUSA PEAJIM3AIIUM YUEBHON JUCIIUIIJINHBI

4.1 TpeboBanus K MUHUMAJBHOMY MaTepuaIbHO-TEXHUYECKOMY
o0ecreYeH 1o

Peanuzauus y4eOHOM AMCUMIUIMHBI TpeOyeT Hanuuus Yy4yeOHOro KaOuHeTa
DIEKTPOTEXHUKA U DJIEKTPOHUKA.
O6opynoBaHue yuyeOHOTO KaOUHETa:
—  IOCaJ0YHbIE MECTA MO KOJIMYECTBY 00yUaIOLIUXCS;
—  pabodee MeCTO IpenogaBaTes;
—  KOMIUIEKT Y4eOHO-HaIJISIHbIX TOCOOUIA.
TexHuueckue cpeactBa oOydeHHs :
—  KOMIBIOTEP C JIMLEH3UOHHBIM MTPOrPAMMHBIM 00€CIIeYEeHUEM;
—  MYJIbTUMEAHANPOEKTOP.

ObopynoBaHre MacTepCKON M pabOYMX MECT MacCTEpPCKO:

—  TEXHOJIOTHYECKasi OCHACTKA;

—  Ha0OpBI HHCTPYMECHTOB.
Jlns  mpoBeneHus Ja0OpaTOpPHBIX pabOT HEoO0XoauMa CHeHHATM3UPOBAHHAS
naboparopusi, OOOpyIOBaHHAas CTEHIAMHU H HW3MEPHUTEIIBHON ammaparypowu,
o0eCIeunBalOIMIMMA  TIPOBEJICHUE BCEX MPEAYCMOTPEHHBIX B  IpOTrpaMMe
71a00paTOPHBIX PadOoT.

PekoMmeHnyeTcss Ha TPAKTUYECKUX 3aHATUSAX OCYIIECTBISATH JEJICHHE
TpyHIBI HAa MOATPYMIBI He 6oJee 15 yenoBek.

4.2 UudopmanuonHoe odecredeHue 00y4eHus

Ilepeuenb yuyeOHBbIX u3AaHUil, IHTEepHeT-pecypcoB, JAONOJHHUTEIbHOI
JINTEPATYyPhI

1. O0Omast 37IeKTPOTEXHUKA C OCHOBAMH JJICKTPOHHMKH: Yueb. mocooue/
N.A.Jlanunos, I1.M.UBanoB. - 4-¢ uza.,crep. M.: Beicui. mkoma, 2000.

2. DIIEKTPOTEXHUKA (TEOpPEeTHYECKHE OCHOBBHI): Yueb.mocodbue / E.A.
JloTopeituyk.- 3-e usn., nepepad. u gomn. — M.: Beicur.mk, 2005.- 277 c.: ui.

3. COoopHuKk 3amau «DIEKTPUYECKHUE IEMU TOCTOSHHOTO M IEPEMEHHOTO

TOKOB» T10 JUCITUTUIMHE «DIEKTPOTEXHHUKA U AJIEKTPOHUKA», 4acTh 1, gacth 2/ T.B.
[Ilep6akosa, 'AIIOY PX CIIT, 2022r.

I[OHOJ'IHI/ITCJ]I)HI)IE HCTOYHHUKH

1. O0mast »JIEKTPOTECXHUKA W DJICKTPOHHUKA. [DIEKTPOHHBIA pecypc]:
AJICKTPOHHBIN yueOHuK. Pexxum moctyma: http://toe.stf.mrsu.ru/demo_versia/.
JlaTa obpamenns: 1.09.2022.

2. TecTel W KOHTPOJIBHBIC BOIMPOCHI IO JJICKTPOTEXHUKE W DJICKTPOHHKE.
[DNeKTpOHHBIN pecypcl: ABI'TY. Pexum JIOCTyMNa;:
http://window.edu.ru/window/library?p_rid=45110. /Tata oopamnienwus: 1.09.2022.
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http://www.edu.ru/modules.php?page_id=6&name=Web_Links&op=modload&l_op=visit&lid=74038

3. DNEeKTpOTEXHUKAa U DJEKTPOHUKA. [DJIEKTPOHHBIA pecypc|: yueOHoe
nocobue. Pexum moctynma: http://window.edu.ru/window/library?p_rid=40470.
Jlata obpamenus: 1.09.2022.

4.3 O0uue TpedOBaHUS K OPraHU3alMu 00pa3oBaTeJIbHOI0 Mpolecca

OO6s3aTeIbHBIM  YCIIOBUEM YCIEITHOTO OCBOCHHUSI Y4YEOHON JIUCIMIUIMHBI
ABJIIETCS. MPOBEJCHHE MPAKTUYECKUX M JA0OpAaTOPHBIX PAOOT IS MOIy4YEHUs
NEPBUYHBIX MPOPECCUOHAIBHBIX HaBBIKOB. B KOHIlE oOCBOeHMsS y4yeOHOM
JUCIUIUIMHBI MPOBOJUTCSA 3K3aMEH, 00ECNeurBAIONIMI TPOBEPKY PE3YNIbTATOB
OCBOEHHUS MPUEMOB PabOTHI C AJIEKTPOTEXHUUECKUMHU MTPUOOpaMHU.

B mnponecce ocBoeHusi y4yeOHOW JUCUMILIMHBI CO3/1AaIOTCS YCIOBUS IS
dopMupoBaHUST ~ YCTOMYMBOTO  MHTepeca K  NpOPeccuu,  BOCIUTAHUS
OTBETCTBEHHOCTH, AaKKypaTHOCTH, pPAllMOHAJBbHOCTH, pPAa3BUTHUS BHHUMAHMS,
TEXHUYECKOTO MBIIUICHHUS.

JUisi  aKTUBHM3AlMU  TO3HABATENILHOW JIEATENBHOCTH OOyYarommxcs U
pa3BUTHS MX TBOPYECKOTO MBIIUICHUS TPUMEHSIOTCA Ppa3IUYHBIE METOJIbI
COBPEMEHHOI0 OOyYeHHMs, IIMPOKO HCMOJIB3YIOTCA HAarJsHble TOCOOus W
TEXHUUYECKHUE CPEJICTBA OOYUEHHMsI; OPTaHU3YIOTCSl TPYNIIOBbIE U MHAUBUAYaJIbHBIC
metonbl u  GopMmbl  paboThl; OOBSCHEHHE MaTepHhajia  COMNPOBOXKIACTCA
JEMOHCTpalMel MPUEMOB pabOThl, IPAKTUYECKUMU 33a/IaHUSIMH M pacyeTamH.

[Ipu pabore Ham TemMaMu CaMOCTOSITEIBLHOM MOATOTOBKH OO0YyYarOIIUMCS
OKa3bIBAIOTCS KOHCYJbTalMU. [Ipu BBIMOIHEHUHU 3aJlaHui 00yYarouuecs JOJKHBI
MOJIb30BAThCSI COBPEMEHHBIMH CPEICTBAMH BBIYMCIUTEIbHON TEXHUKU, YIEOHOU U
CIIPABOYHOU JIMTEPATYPOU.
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5 KOHTPOJIb U OILEHKA PE3YJBTATOB OCBOEHUA

YUYEBHOMN JUCUUILIMHBI

Kontpons u olleHKa pe3yiabTaTOB OCBOEHUS YYE€OHOW JAUCHUILIMHBI
OCYIIECTBIISIETCSl MpEnojaBaTeieM B IMpPOLECCe MPOBEACHUS MPAKTHUECKUX
3aHSTUN, TECTUPOBAHUS, & TAKXKE BBITIOJIHEHUS 00YUYaIOMIUMUCA WHIUBUIYaTbHBIX

3aJ[aHUIl B COOTBETCTBUU C TA0OIMIIEH 1.

Tabmuma 1- KoHTposb u o1ieHKa pe3yJbTaTOB OCBOCHUS YU€OHOM TUCIIUTLTMHBI

PesyabTaTnl 00yuenus:
3Hanms (3), ymenus (Y)

IToxa3zaTenu oeHKH pe3yJjbTarTra

1

2

31
KJIACCU(UKAIUIO AJIEKTPOHHBIX NMPUOOPOB,
UX YCTPOMCTBO U 001aCTh NPUMEHEHHUS

Br100p 37eKTpOHHBIX TPUOOPOB B COOTBETCTBUH
C MX TMPUHIIMIIOM pabOThHI, XapaKTEPUCTUKAMU U
Ha3HAYCHHEM

32

METOJIbl pacyeTa U HM3MEPEHHUS OCHOBHBIX
MMapaMeTPOB DIIEKTPUUYECKUX, MArHUTHBIX
neneu

Onpenenenue METOJIOB O IKJTIOUEHUS
JNEKTPUYECKUX  NpUOOpPOB U HU3MEpEeHHe
3H€KTpI/I‘—IeCKI/IX BCIINYNH HpI/I 3KCHJIyaTaIII/II/I
AIEKTPOOOOPYAOBAHUS

33

OCHOBHBIC 3aKOHBI JJICKTPOTCXHUKN HUcnonp3oBanue OCHOBHBIX 3aKOHOB
DIEKTPOTEXHUKUM B  pacyerax  IapaMeTpoB
NIEKTPHUYECKIX U MATHUTHBIX IIeTICH

34

OCHOBHBIE npaBuiIa skcruryatanuu | CoOmoneHne IpaBUII AKCIUTyaTaI[H

ANEKTPOOOOPYIOBAHUS u METOJBI | JEKTPOOOOPYIOBAaHUSA H  BBHIOOp  METOJOB

HU3MEPCHUS DJICKTPUYCCKHUX BCIIMYUH

N3MEPCHUA SJICKTPUUCCKUX BCJINYNH

35
OCHOBBI TCOPHUHU OJICKTPUUYCCKUX MAIlKWH,
IIPpUHOMIT pa6OTI>I TUIIOBBIX 3JICKTPHYCCKHUX

Omnmncanue YCTpOfICTBa QJICKTPUYCCKUX MAIlIUH U
H3JIOKECHUC ITPUHIMIIA ﬂeﬁCTBHH SJIICKTPUYICCKHUX

YCTPOMCTB YCTPOMCTB

36

OCHOBbI  (u3mueckux  npoueccoB B | [IpeacraBnenue o (¢u3Hueckux Mpolieccax,

MIPOBOTHUKAX, MOJIYTIPOBOIHUKAX U | IIPOUCXOSIINX B POBOJAHHUKOBBIX,

TUDIIEKTPUKAX MOJIYIPOBOJHUKOBBIX U JUDIEKTPHUECKUX
MaTepuaax

37

nmapaMmeTpsl  AJNEKTpUYECKHMX cxeM U | Mcrmonp3oBaHue mapaMeTpoB  DIEKTPUUECKUX

€IMHHULIBI UX U3MEPEHHUSI,; CXEM B COOTBETCTBHUH C BRIOOPOM IIIEKTPHUUECKUX

NPUHIMIBL  BBIOOpA  DIEKTPUUECKUX U | M 3JIEKTPOHHBIX YCTPONUCTB M MPUOOPOB

AJIEKTPOHHBIX YCTPOICTB U MPUOOPOB

38

TIPUHLIUIIBL JIEUCTBUS, YCTPOMCTBO,
OCHOBHbBIE XapaKTEePUCTUKU
JJEKTPOTEXHUYECKUX U DAJIEKTPOHHBIX

YCTPONCTB M MPUOOPOB

[Tporno3upoBanue pabOThI IEKTPOTEXHUUYECKHX
U DICKTPOHHBIX YCTPOHCTB U MNpPUOOPOB B
COOTBETCTBUU c ux YCTPOUCTBOM,
XapaKTepUCTUKAMHU U MPUHIIUIIOM JASHCTBUS
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[Tpomomxenue TadauIs! 1

1 2
39
CBOMCTBAa  IPOBOJHUKOB, MOJIYHpoBOJ- | OOOCHOBaHHBIN BBIOOp MaTepHalioB B
HHKOB, SJICKTPOU3OJIAIITUOHHLBIX, | COOTBCTCTBHUU C ux (bPISI/I‘ICCKI/IMI/I
MardviTHBIX MaTCpHaIOB 0COOEHHOCTSIMH 1 CBOMCTBAMU
310 Onucanue cnocoOOB TMONy4eHUs, Mepenadnd U
cocoObl  TOJYYEHHUs,  IepeJadyd | | HCIIOJIb30BAHMS AIEKTPHUECKON SHEPTUU

MCII0JIb30BAHUS AJIEKTPUUYECKON SHEPruun

311

YCTPOWCTBO,  HpuHOMN  AeHCTBUS U | [IporHo3mpoBanmne pabOTHI AIEKTPOTEXHHUYECKHX
OCHOBHBIE XapaKTEpPUCTUKU | IpUOOPOB B COOTBETCTBUU C HMX YCTPOWCTBOM,
ANIEKTPOTEXHUUECKUX TPUOOPOB XapaKTEPUCTUKAMHU W IPUHIIAIIOM JAEUCTBUS

312

XApaKTEPUCTUKA M TMapaMeTpbl JIIEKTPHU-
YECKUX U MarHUTHBIX I0JIEN

Hcnonp3oBanue OCHOBHBIX 3aKOHOB
JJIEKTPOTEXHUKM B pacdyerax MapaMeTpoB
JJEKTPUYECKUX W MArHuTHBIX Lened H

PacCMOTPEHUH UX XapaKTEPUCTHUK

Vi

MoaoMpaTh  YCTPOMCTBA  DJIEKTPOHHOU
TEXHUKH, DJIEKTPUUYECKUE TMPUOOPHl U
obopynoBaHue v OTpeIeTICHHBIMU

nmapaMeTpaMu M XapaKTCPUCTUKaAMKN

[TpaBuiIbHBIN BBIOOP YCTPOMCTB AIIEKTPOHHOMN
TEXHUKH, ANEKTPUYECKUX  MPUOOPOB u
000py/I0BaHUS C OIpPENEICHHBIMU MapaMeTpaMu
U XapaKTepUuCTUKaMU

y2

MIPaBUIIBHO AKCIUTYaTHpOBaTh | [IpaBuiIbHAs 3KCIUTyaTalus 3JICKTPOOOOPyHIOBa-

NIEKTPOOOOpYIOBAHUE W MEXAHW3MBbI | HUSI M MEXaHW3MOB Iepeiayd  JIBMKCHHS

nepelayd  JBMKCHUS  TEXHOJIOTMYCCKUX | TEXHOJOTMYSCKUX MAIlMH M aliaparoB B

MaIlMH | armnapaToB COOTBETCTBUM C OCHOBHBIMH IpPaBWJIAMH U
COOII0IEHNEM TpeboBaHUH TEXHUKHA
0e30I1aCHOCTH

V3

paccuMThIBaTh MapaMeTphl JCKTPHUSCKUX, | Mcnosib3oBaHue OCHOBHBIX 3aKOHOB

MAarHUTHBIX Lenei JNIEKTPOTEXHUKA B pacyere  I[apaMeTpoB
INEKTPUICCKUX U MAarHUTHBIX LETeH

V4

CHUMAaTh ITOKa3aHHS 3JIEKTPOU3MEpUTENb- | CHATHE  TOYHBIX  ITOKAa3aHHH  M3MEPSICMBIX

HbIX MPUOOPOB W MPHUCHOCOOJICHUH W | BEJIMYUH

I10JI30BAaTbCsA UMHU

Y5
CO6I/IpaTI> QJICKTPHUYCCKHUC CXCMbI

Y6
UUTaTb IPUHOUIIHAJIBHBIC, JJICKTPHYCCKHC
1 MOHTAa>XHBIC CXEMbI

UYreHue u cOOpKa IJIEKTPUUECKUX LIeTei
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