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Kymukos Mean BacuibeBnu — mpemopasatens KPVY Kormacckoro ¢ummara ®I'BOY BO
«'VYMP® umenn apmupaia C.0. Makapoa»

Pabouas nmporpamma yueOHO# mucrmmumHbl «OI1.03 © JIeKTpoTeXHHKaA U 2IeKTPOHHKa»
paspaboTaHa B COOTBETCTBHH ¢ (DeaepalbHBIM TOCYJapCTBEHHBIM — 00pa30oBaTelbHBIM
CTaHIAPTOM CpeIHero TMpo(decCHOHATLHOTO 00pa3oBaHUs, YTBEPXKJIECHHBIM MPHKa30M
MunncrepcTBa npocBemeHuss Poccmiickoit ®enepanmm ot 2 nekabps 2020 r. Ne 691
(3apeructprpoBan MunucTepcTBoM IocTHimH Poccmiickoit ®enepammm 3 deppans 2021 r.,
perucTpannoHublii  Ne  62347) mo  comemmamsHocTH  26.02.03  «CynoBoxneHue»,
npodeccHoHaNbHbIM  cTagaaproM 17.015 «CymoBomurens - MEXaHHK», YTBEPXKIEHHBIM
npuKa3oM MHHHCTEPCTBOM Tpy/a W COIMAIbHON 3amuThel Poccmiickoii ®enmepamuu or 8
centssops 2015 r. Ne 612H (3aperucTpupoBaH MHUHHCTEpCTBOM OcTHIUM Poccriickoi
@enepanuu 9 oktabps 2015 r., permctpamnoHHBIH Ne 39273), npuMepHOH OCHOBHOMH
obpasosaresHOil nporpammoit Ne [1-41 rocymapcreennoro peectpa ITOOII, co cranpapramm
Bopnackmmuic Poccus, ¢ yuérom CrpaTteruu pa3Butus BocnuTanuda B Poccuiickoit ®enepanun
Ha nepuon 1o 2025 roxa, paboyei nporpaMMbl BOCIHTAHHS.
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1. OBLIASI XAPAKTEPUCTUKA IPUMEPHOM PABOUYE PO PAMMBI
YYEBHOM JUCLUILINHEI

« OI1.03 QJIEKTPOTEXHUKA U SJIEKTPOHUKA»
1.1. MecTo IMCUMILUIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CIEHHAJINCTOB CpPeIHero
3BeHa:

VYyebOnas mucrumummaa «OI1.03 DnekTpoTeXHHKa U AJICKTPOHUKA» SIBISIETCS 00s3aTeIbHOM
gacThio obmenpodeccrnonanbaoro mukia OI1.00 mporpaMMbl MOATOTOBKH CHEITHATMCTOB CPEIHETO
3BeHa B cootBercTBUU ¢ ®I'OC CIIO

no crenranbHocTH: 26.02.03 «CynoBoxIeHUE»

YKpYIHEHHOM rpymmsl cienuanbHocTeil: 26.00.00 «TexHuka u TeXHOIOTUU KopaliecTpOSHHS
Y BOJHOTO TPAHCIIOPTa.

Oco0oe 3HaYeHHE TUCIUTUIMHA UMEET IIpH (OPMUPOBAHUHU U PA3BUTUU OOIIUX KOMIIETCHIIUN
(OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK 08, OK 09, OK 10), npodeccroHa bHbIX
komrereHimii (IIK 1.3) B coorBerctBum ¢ ®I'OC CIIO, NUYHOCTHBIX PeE3yabTATOB peai3aluu
nporpammbl BociuTanust (JIP 14).

1.2. Heab ¥ mu1aHnpyemble pe3yJbTaThl 0CBOEHM S JUCUUIIJIMHBI:
B pamkax mnporpammbl y4eOHON IUCIUILTMHBI OOYYAIOUIMMHUCS OCBAaUBAIOTCS YMEHUS H
3HaHus B coorBeTcTBUU ¢ PI'OC u I[TOOII

Kon VYmMmenus 3Hanus

1K, OK

OK 01 - BBIOMpATh CHOCOOBI pEIIeHHWs 3a7ad | - 3HaTh CIOCOOBI pEIICHHUS 3a1ad
npogeccuoHaTbHON NEeSITeIBbHOCTH | MPO(heCCHOHATBHON JeSITeIbHOCTH
MIPUMEHHUTETHHO K Pa3IMYHBIM | IPUMEHUTEILHO K pa3IUYHBIM
KOHTEKCTaM KOHTEKCTaM

OK 02 - OCYUIECTBJIATH IOMCK, aHaJdU3 M |- 3HaTh, KaK OCYIIECTBIATh IIOUCK,
OLIEHKY uH(popManuy, HEOOXOAUMOM | aHAIM3 M OLEHKY HWH(pOpMaIHuH,
TUISt MMOCTaHOBKHU u pelieHus | HeoOXOAUMOM Ui  TOCTaHOBKU U
npodeCcCHOHATBHBIX 3ajad, | pemeHuss npo(ecCHOHANBHBIX 3a/ad,
npoeccHoHAIbHOTO W JIMYHOCTHOTO | MPO(EeCCHOHAIBHOTO M JIMYHOCTHOTO
pa3BUTHS pa3BUTHS

OK 03 - IUIAaHUpOBaTh M  pEaJIM30BbIBATh | - 3HaTh, KaK IUIAHUPOBATh U
coOcTBeHHOE  MPOGECCHOHATBHOE U | peaTM30BHIBATH cOoOCTBEHHOE
JMYHOCTHOE Pa3BUTHE npodecCHOHaTbHOE U JINYHOCTHOE

pa3BUTHE

OK 04 - paboTtaTh B KOMaHJie, o0ecreynBarh ee | - 3HaTh, Kak pabdoTaTh B KOMAaHJE,
cruioueHue, 3(PQGeKTHBHO O00MATHCSI ¢ | 0OecreYnBaTh ee CIUIOYEHUE,
KOJJIETaMH, PYKOBOJICTBOM, | 3PEKTHUBHO OOIIATHCS C KOJUIETaMH,
MOTpeOUTEIIMU PYKOBOACTBOM, MIOTPEOUTEIISIMHU

OK 05 - OCYILIECTBIISITh YCTHYIO U INCBMEHHYIO | - 3HaTh, KAK OCYLIECTBIIATH YCTHYIO U
KOMMYHHMKAIIMI0O Ha TOCYJAapCTBEHHOM | MUCbMEHHYIO  KOMMYHHUKAIMIO  Ha
sa3pike  Poccuiickorr  ®denpepanuu ¢ | TOCYZapCTBEHHOM sA3blke Poccuiickoi
y4eTOM OCOOCHHOCTEW coruanbHoro | | depepanuu ¢ y4eToM OCOOEHHOCTEH
KYJIBTYpHOT'O KOHTEKCTa COLIMAJIBHOTO u KYJIbTYPHOTO

KOHTEKCTa

OK 06 - IPOSIBIIATH IPaXIaHCKO- | - 3HaTh, KaK IPOSBIATh I'PaXXIaHCKO-
MaTPUOTHYECKYIO MO3ULHIO, | TATPUOTHUECKYIO MO3ULHIO,
JI€MOHCTPHPOBATH OCO3HAHHOE | IEMOHCTPUPOBATH OCO3HaHHOE
MOBE/JICHUE Ha OCHOBE TPAIAUIIMOHHBIX | TOBEJCHUE HAa OCHOBE TPAAMIIMOHHBIX
0011IeUeIOBEUEeCKUX LIECHHOCTEH, | 00IICYEIIOBECYCCKUX LIEHHOCTEH,
MPUMEHSITh CTaHJapThl | IPUMEHATH CTaHapThI
AHTUKOPPYIIIMOHHOTO MTOBECHHS AQHTUKOPPYIMIIMOHHOTO MOBEICHHS




OK 07

- COIEHCTBOBATE COXpaHEHUIO
OKpYy>Karolen Cpensbl,
pecypcocOEpeKeHHIO, 3¢ pexTuBHO
JICCTBOBATH B Ype3BhIYANHBIX
CUTYaIUSIX

- 3HATh, KakK COIEHCTBOBATH
COXPAaHEHHIO OKpY)KaIOIEH Cpenbl,
pecypcocoepexxennto,  dPpPeKTUBHO
JIeHCTBOBATH B Ype3BbIYANHBIX
CUTYaIUsAX

OK 08

- HCIIOJIB30BaTh CpelncTBa (U3HUECKOM
KYJIBTYpBI TUTst COXpaHEHHS "
VKpEIUIEHUsT 3JI0pOBbS B  IpoIiecce
npodeCCHOHATLHON ~ IEATETBHOCTH U
MoAACPIKaHUA HGO6XO,Z[I/IMOI‘O YPOBHA
(hbU3UIECKOI TOTOBHOCTH

- 3HaTh, KaK HCIOJB30BaTh CPEACTBA
dusnveckoit KYJBTYPBI TUTst
COXpaHEHUs U YKPEIUIEHUS 340POBbs B
nporiecce npodecCHOHATBLHON
ACATCIIbHOCTU n MOAACPIKAHUSA
HEOOXOAMMOTro YypoBHS (pu3nyecKoin
T'OTOBHOCTU

OK 09

- HWCIOJIb30BaThb  MH(OPMAIMOHHBIE
TEXHOJIOTUM B Npo¢ecCHOHATBLHON
NEeSATEIbHOCTH

- 3HATB, KaK HCII0JIb30BaTh
UH(POPMALIMOHHBIE  TEXHOJOTUH B
IpoeCCHOHATIBHOM 1€ TEIbHOCTH

OK 10

- TONB30BaThCs  MpodeccroHaIbHOM
JIOKyMEHTAIlMeH Ha TOCYJapCTBEHHOM H
WHOCTPAHHOM SI3BIKAX

- 3HATb, KaK MOJIb30BATHCS
poeCCHOHAIBHONW ~ JTOKyMEHTAIUEeH
Ha TroCyaapCTBCHHOM U MHOCTPAHHOM
SI3BIKAX

IK 1.3.

- obecneunBaTh HUCIIOJIB30BAaHUEC n
TEXHUYCCKYIO OKCILTyaTaluro
TCXHUYCCKUX CPCACTB CYAOBOXICHUA U
CYOOBBIX CUCTEM CBA3HU

- 3Hanue COOC u ee DIEMCHTOB,
HopsiAka  3amycka H  OCTaHOBKH
AIIEKTPOIHEPTETHUECKUX CHCTEM,
HOHMMAaHHE OCHOBHBIX NPHHIUIIOB HX
paboTel M mpaBuwi1 Oe30macHOW HX
HKCIUTyaTalluu

OcBoeHue conepxaHusl Y4eOHOW TUCIUTUIMHBI 00CCTICUMBACT JOCTHIKCHUE O0YUYaIOIIUMHUCS
CJIEIYIOIUX JIMYHOCTHBIX PE3YJIbTATOB MPOTPAMMbl BOCITUTAHUS:

JInuHOCTHBIE pe3yJIbTaThl peajn3alui NPOrpaMMbl BOCIIUTAHUS, ONIpe/ie/IéHHbIE
0TpacjieBbIMH TPeOOBAHUSAMM K 1€J0BbIM Ka4eCTBAM JMYHOCTH

Kon DopMyIMPOBKA
JIP 14 |IIposiBrstomnuii CO3HATEIbHOE OTHOLIEHHUE K HENPEPBIBHOMY
00pa3oBaHMIO KaK YCIIOBHIO YCTIEIITHOM npodecCuoHATBHON "
OOIIECTBEHHOH IEeATeTLHOCTH

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM y4eOHOM TMCHUIIIMHBI U BUAbI Y4eOHO# padoThl

Bun yueOHo# padoTbI

O0BeM B yacax

O0bem o0pa3zoBaTeJIbHOM NMPOrpaMMbl y4eOHOM TUCHHIIHHBI 95
B T.4. B opMe NPAKTHYECKOH NOATOTOBKH 46
BT. 4..

TeopeTudeckoe o0ydIeHue 49
MPAKTHYECKUE 3aHITH 46

IIpome:kyTounass arrecranuss B ¢opme

3adyeTa

nugdepeHIUPOBAHHOIO




2.2. TemaTnuyeckuii IUVIaH U cOAepKaHUe y4eOHOM TUCHUTIIINHBI

Konanl
KOMIIETEHIIMH U
JIMYHOCTHBIX
€3yJIbTaTOB
HaumenoBanue O6nem s | P& ’
Conep:xanue yuyeO0HOro Mmarepuasa u opMbl OPraHU3aANUM AeSITeJIbHOCTH 00y4a0IIMXCS ¢dopmupoBanmnio
pa3aeyioB U TeM qacax
KOTOPBIX
CIocoo0cTByeT
3JIeMeHT
NMPOrpamMMmbl
1 2 3 4
Tema 1. CoaeprkaHue y4eOHOT0 MaTepuaa 12 OK 01, OK 02,
JJIeKTpUiecKoe 1. [TonsiTHE 00 AIEKTPOMATHUTHOM TIOJIE, NIEKTPUUECKUX 3apsaax. Mcrounuku. [IpoBoqHuKY 1 OK 03, OK 04,
COMpPOTUBJICHUE JUDIEKTPUKHU. OK 05, OK 06,
. OK 07, OK 08,
2. DnekTtpuueckoe compoTuieHrne. OCHOBHBIE 3aKOHBI AJICKTPUYECKUX IIETIEH IMOCTOSHHOTO
ToKa 6 OK 09, OK 10,
- IIK 1.3, JIP 14
3. Pacuer 1emeil mOCTOSHHOrO TOKa. PellleHwe 3agady ¢ HMCHOJB30BaHHEM 3aKkoHOB Owma,
Jxoyns-Jlenna, Kupxroda.
B TOM umciIe IPAKTHYECKUX 3aAHATHIA 6
[Ipaktnueckoe 3ansitue Ne 1. Hcnmonb3oBanwe mnpukinaaHoro IIO g pacuera 1enew 6
MMOCTOSIHHOTO TOKa.
Tema 2. Cogepskanue yueOHOro MaTepHaJa 8 OK 01, OK 02,
JJIeKTpHYeCKast 1. TTonsTHE 06 SNEKTPUUYECKON eMKOCTH. KOHIEHCATOPEI, MX BU/IBI M HA3HAYCHHUE. OK 03, OK 04,
EMKOCTD 2. OCHOBEI pacyeTa IIeIeH ¢ JIEKTPUUCCKON €MKOCThIO 4 OK 05, OK 06,
- P i : OK 07, OK 08,
TOM YHCJIe MPAKTHYECKUX 3aHATHH
o ¢iie up ec 3 OK 09, OK 10,
IIpaktnueckoe 3anarue Ne 2. HMcnonwszoBanue mnpuxiagHoro I[IO st pacuera ueneit 5 IIK 1.3, JIP 14
MTOCTOSTHHOTO TOKa C KOH/ICHCATOPaMH.
[Tpaktuueckoe 3anarue Ne 3. CO0pka cXeM C MEKTPUIESCKIM COMPOTHBICHUEM U €MKOCTBIO. 2
Tema 3. Cogepskanue yueOHOro MaTepHaJa 12 OK 01, OK 02,
WHAYKTHBHOCTL | 1 [JogTHe 0 MATHUTHOM IIOJIE, IEPEMEHHOM TOKE. HIyKTHBHOCTS. OK 03, OK 04,
6 OK 05, OK 06,

2. Pacuer cxem ¢ MHAYKTUBHOCTHI0. OCHOBHBIE 3aKOHBI U YPaBHEHUSI.




B ToM 4nciie npaKkTHYeCKUX 3aHATHIA 6 OK 07, OK 08,
[Ipaktuueckoe 3ansitue Ne 4. UcnonwszoBanuwe mnpukiagHoro IO pans pacuera uemnei ¢ 5 OK 09, OK 10,
3JEKTPOMArHUTHBIMU KaTyIIKaMH. NK 1.3, /1P 14
[Tpaktrueckoe 3anstue Ne 5. COopka cxeM C JIEKTPUUECKUM COMPOTHBICHHUEM M €MKOCTBIO U 4
KaTyIIKaMH UHAYKTUBHOCTH.
Tema 4. Conepxanue yueGHOro MaTepHuaa 20 OK 01, OK 02,
IlepeMeHHBIH TOK | 1 [[onyyenue mepemMeHHOrO TOKa, ero OCHOBHEIC MapameTphl. OnHobasHbie W TpexbasHbie OK 03, OK 04,
uenu. OTau4us OT MOCTOSHHOTO TOKA. OK 05, OK 06,
= 10 OK 07, OK 08,
2. Bunpl coennuenus Tpex(dasHbIX Leneld. 3HaKOMCTBO € 3JIEKTPUYECKUMH MallliHAMHU.
OK 09, OK 10,
3. OCHOBHBIE 3aKOHBI U YpaBHEHHUS LIETIel IepeMEHHOT0 ToKa. Pacyer memnei. MK 1.3, JIP 14
B ToM 4unciie NPaKTHYECKUX U J1A00PaTOPHBIX 3aHATHI 10
IIpaktnueckoe 3anarue Ne 6. HcnonwszoBanume mnpuxiagHoro IIO gmst pacuera ueneit
nepeMeHHOro Toka. CUMBOJIMYECKHIT METOJ] pacyeTa. 10
[Tpaktuyeckoe 3anstue Ne 7. CO0pka cxeM Ha IEPEMEHHOM TOKe.
Tema 5. Conepkanue yueGHOIro MaTepuaa 10 OK 01, OK 02,
JJIEKTPUYECKHe |1 OcpopHble cBefeHHS O ONEKTPHUECKMX u3Mepenmsx. Ilorpemnoctu. smepenns OK 03, OK 04,
H3MEPEHMS 3TeKTPHYECKUX BETHUYNH. OK 05, OK 06,
= 4 OK 07, OK 08,
2. Usmepenus HeanekTpuyeckux BenuyuH. Jlatunku. CynoBele U3MEpUTEIbHBIE YCTPOICTBA C OK 09. OK 10
9 9
AIEKTPUYECKUM BBIXOJHBIM CUTHAJIOM.
P A K 1.3, JIP 14
B ToM 4mciIe NPAKTHYECKUX 3aAHATHI 6
[Ipaktnueckoe 3anste Ne 8. Mcmosib3oBaHME aMmIepMETPOB, BOJBTMETPOB, YaCTOTOMEPOB,
¢a3zomMeTpoB, BATTMETPOB, OMMETPOB, METOMMETPOB. 6
[Ipaktuueckoe 3anstue Ne 9. Micnonb3zoBanue MyJIbTUMETPA.
Tema 6. Coziepskanue yueGHOro MaTepHuasa 18 OK 01, OK 02,
yeKTpUyecKHe 1. Tpauncdopmaropsl. Haznauenue, Busl, noakarouenne. OCHOBBI pacyera. OK 03, OK 04,
MALIHHBI OK 05, OK 06,
2. T'ereparopbl ¥ ABUraTeNd MOCTOSIHHOTO Toka. HazHauenue, BuabI, noakmoueHre. OCHOBBI OK 07. OK 08
9 9
acyera.
P 12 OK 09, OK 10,
3. T'eneparopsl U ABUTaTENN NepeMeHHOro Toka. Haznadyenue, Bunabl, nojakioueHrne. OCHOBBI MK 1.3, JIP 14

pacuera.

4. Cunxponnsble renepatopsl. APH renepatopos.




B ToM 4nciie npaKkTHYeCKUX 3aHATHIA 6 OK 01, OK 02,
[Ipaktuyeckoe 3anstue Ne 10. Iloaxmrouenue TpaHcopmaropa. BropuuHble HCTOUYHUKU OK 03, OK 04,
ANEKTPONUTAHHUSL. OK 03, OK 06,
OK 07, OK 08,
[Ipaktnueckoe 3anarue Ne 11. [MogknroueHne MammH NOCTOSIHHOTO TOKa. CylOBbIE MAaIlIUHBI 6 OK 09, OK 10,
IIOCTOSIHHOT'O TOKA. MK 1.3, JIP 14
IIpakTnueckoe 3anstue Ne 12. [TonkitoueHne MamMH NEPEMEHHOroO Toka. CynoBble MaIIMHbI
MEPEMEHHOT0 TOKa.
Tema 7. Conepkanue yueGHOIro MaTepuaa 6 OK 01, OK 02,
DJIeKTPOHUKA 1. OCHOBHBIE CBEJICHUS O DIEKTPOHHBIX ycTpoiicTBax. Knaccupukanus. Haznauenue. 4 85 gg’ 85 32’
= b 9
B ToM 4unciie MpakTHYeCKUX 3aHATHH _ 2 OK 07, OK 08,
[IpakTrueckoe 3anstue 13. Cya0BbI€ 3JIEKTPOHHBIE YCTPOUCTBA U CXEMBI UX COAEpPIKAIIIHE. ) OK 09, OK 10,
IK 1.3, JIP 14
Tema 8. Conepkanue yueGHOro MaTepuaia 9 OK 01, OK 02,
Cynosrie 1. COOC. DnexTpuueckue CXeMbl CYJOBbIX dJIEKTPHUUECKUX YCTPONCTB. 3 OK 03, OK 04,
JJIeKTPUYeCcKHe B ToM YncIe 3aHsTHii 6 OK 05, OK 06,
cXeMbl OK 07, OK 08,
[Ipaktrueckoe 3amsitue No 14, DJeKTpUUYECKHE CXEMbI SKOPHO-IIBAPTOBHBIX CYAOBBIX
YCTPOMCTB. OK 09, OK 10,
= IIK 1.3, JIP 14
[Ipaktnueckoe 3ansitue Ne 15, Dnekrpuyeckwe CXeMbl  PYJIEBBIX  YCTPOMCTB  C 6
AJIEKTPONPUBOIAMHU.
[Tpaktrueckoe 3ansTe Ne 16. DIEKTpUIECKHE CXEMbI BCTIOMOTATEIbHBIX CY/IOBBIX YCTPOUCTB.
JuddepennmrpoBannbiii 3a4eT
Bcero

95
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3. YCJIOBUS PEAJIM3AIIMA ITPOTPAMMBI YYEBHOM JUCITATLIIAHBI

3.1. [las peanu3anuu MNporpaMmbl y4eOHOW JAMCHMIUIMHBI JOJAKHBI  ObITH
NpeaycMOTPeHbI cJieAyolue creluaJbHble NOMelleHUs:

VYuebnas aymutopus: Ne207 Jlaboparopusi «Pusukay. KaOuner «IneKTpoTeXHHKA U
anekTpoHuka. O0meo0pa3oBareabHble JUCIUILTUHBDY, OCHAIIEHHAS:

- 000pyI0BaHHEM: KOMILJIEKT y4eOHOI MeOemu (CTOIbI, CTYIbs, T0CKa);

- TEXHHYCCKHMMH CPEICTBAMH OOydYeHHUs: KommbpioTep B cbope (cuctemubiii 60k (Intel
Celeron 3 GHz, 1 Gb), monuTop Philips 193 XK, knaBuatypa, MbIb) - 1 WIT., IPUHTEP JIa3ePHBIN
HP 1102 - 1 mrr., reneBu3op Samsung 20" DJIT - 1 mT., ToKadbHass KOMIBIOTEpHAs CE€Th, KOJIOCKOTI;
AnmapaT TpOEKIMOHHBIA YHUBEpCaJbHBIM ¢ omnTuyeckoil ckambeil POC-67; Bumeopuibmsr;
Muxkpoxkanbkynstop; [Lnakater, Kogorpammer;, [Ipubop 11 u3ydeHus: Ta30BbIX 3aKOHOB; ['a30BbIi
tepmoMeTp; Manomerp; TepMomeTp AeMOHCTpauMOHHBINM; KOHIAEHCAlMOHHBIH TMIPOMETD;
IIcuxpomerp osnektponHbiii; Hacoc Komosckoro; Beckl ¢ pasHoBecoMm; Mukpomerp;
Hlranrenuupkynb; HabGop rtupp; Ilpubop ans  ompeneneHuss JHUHEHHOTO  pPacCIIMPEHHUS;
[TapooOpa3oBatenp; DnekTporiuTka, Metp yueOHbIA;, Awmmepmerp; Bomstmerp; Habop
KoHAeHcaTopoB; Pesuctop (1,5-2 Owm); Belkmtouatens ABYXMONIOCHBINM; HaGop mpoBOmOB;
Uctounuk nwuranus; Peoxopn; HabGop mno snextpuuectBy; Ilpubop 1is  onpenenenus
TeMIeparypHoro kod¢p¢uimenta JuHEHHOro pacmupenus; HaGop XuMHUYecKoi TOCY[BI;
["anbBaHOMETp JTEMOHCTpAIMOHHBIN; BoabT™MeTp nemMoHcTpanmoHHbI; Habop momynpoBOIHUKOB,
AwmnepBonstMerp ABO; IlnactuHka ¢ mapajuienbHBIMH TpaHsMmu; Pemierka nudpakiuoHHAS;
[IpoGop ans onpesaenenus JIMHBI CBETOBOM BoJIHBI; Habop mmu3; Mukpoammnepmerp; Habop ans
U3y4eHHs  3aKOHOB  OCBEIIeHHOCTH; Habop  cmekTpambHbIX  TpyOOK;  Bwimpsimurens
BBICOKOBOJIBTHBIN; Beimpsmurens (4 — 12B)

- IMLIEH3UOHHBIM ITPOrPaMMHBIM O0ecTieueHUEeM:

Microsoft Windows XP Professional (xkontpakt Ne323/08 ot 22.12.2008 r. UIT Kabakos
E.JI.); Kaspersky Endpoint Security (xontpaktr Ne311/2015 ot 14.12.2015); Libre Office
(TexcroBbIii pepakrop Writer, pexakrop tabmun Calc, pemakrop mpeseHraruii Impress u mpouee)
(pactipoctpansiercs cBobomno, ymnensuss GNU LGPL v3+, The Document Foundation); PDF-
XChange Viewer (pacmpoctpansiercsi 6ecruiatao, Freeware, nunensuss EULA V1-7.x., Tracker
Software Products Ltd); AIMP (pacmpoctpansiercs OecrutatHo, Freeware Juis AoMamiHero u
KOMMEPUYECKOTo Hcmoiab3oBanust, Artem lIzmaylov); XnView (pacmpoctpansiercss OecIuiaTHo,
Freeware a1 4acTHOTO HEKOMMEPUYECKOTO UITM 00pa30BaTEILHOTO UCIIONb30BaHusl, XnSoft); Media
Player Classic - Home Cinema (pacmpoctpansiercs cBoboano, munensuss GNU GPL, MPC-HC
Team); Mozilla Firefox (pacmpoctpansiercs cBoboano, nuiensus Mozilla Public License 1 GNU
GPL, Mozilla Corporation); 7-zip (pacmpoctpansercs cBobomno, smuensus GNU LGPL,
npaBooOmagarens Igor Pavlov)); Adobe Flash Player (pacmpocrtpansercst ¢cBOOOIHO, JHIEH3US
ADOBE PCSLA, npasoo6nanarens Adobe Systems Inc.).

VYueonas aygutopus: Ne 220 Ctyaus nHbOpMaMOHHBIX pecypcoB JlabopaTopusi, kaOuHeT
«MH(popMaliioHHBIE TEXHOJIOTHU B PO(eCcCHOHATBHON AesTenbHocTHY. Kabuner «HOCTpaHHBIN
s3bIK (JTuHTadOHHEIHN). O0MEe00pa3oBaTenbHbIe AUCITUTUTMHBDY, OCHAIEHHAS

- 00opymoBaHHEM: KOMIUIEKT yueOHOW meOenu (KOMIBIOTEPHBIE M YYEHUYECKHE CTOJIBI,
CTYJIbSI, TOCKA);

- TEXHUYECKMMH CpEICTBaMHU OOydYeHHs: KomIblorep B cOope (cucremusbiii Omok (Intel
Celeron 2,5 GHz, 1 Gb), morurop Samsung 152v JKK, knaBuaTypa, MbIIiib) — 15 1IT., KOMIIBIOTED B
coope (cucremusrii 610k (Intel Core 2 Duo 2,2 GHz, 1,5 Gb), monurop Beng KK, knaBuarypa,
MBIIIIb) — | MIT., MyJIBTUMEIUNHBIN TpoekTOp Benq — 1 mIT., 5kpaH HaCTEHHBIN — | MIT., KOJOHKH —
1 mrT., TOKaIbHas KOMIBIOTEPHAS CETh, KOMMYTATOp — | IIT, IEpEHOCHBIE HAYIIHUKY — 1 61IT.;

- JIMIIEH3WOHHBIM MporpaMMHbIM obecrieueruem: Microsoft Windows XP Professional
(xouTpakT Ne323/08 ot 22.12.2008 r. UIT Kabakos E.JI.); Kaspersky Endpoint Security (konTpakt
Ne311/2015 ot 14.12.2015); Libre Office (tekcroBsiii pemakrop Writer, pemaktop tabmuiy Calc,

9
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penaktop mpe3eHTanuii Impress u mpouee) (pacupoctpansiercsi cBoooano, auten3uss GNU LGPL
v3+, The Document Foundation) — 16 IIK; Microsoft Office 2010 Professional Plus B cocrase
TekcToBoro pemakropa Word, pemakropa tabaumm Excel, pemakropa mpesenranuii Power Point,
CYBJ1 Access u npouee (Kortpakt Ne404/10 ot 21.12.2010 1. 3A0 «CodrJlaita Tpeiia») — 1 TIK;
PDF-XChange Viewer (pacmpoctpansiercss OecrutatHo, Freeware, mumensus EULA V1-7.X.,
Tracker Software Products Ltd); AIMP (pacnpoctpansiercs 6ecruiatHo, Freeware 11 JoMamHero u
KOMMEPUYECKOro Hcmoab30oBanust, Artem lIzmaylov); XnView (pacmpoctpansieTcss OecIuiaTHo,
Freeware myist 4acTHOTO HEKOMMEPUYECKOTO MIIM 00pa30BaTeNIbHOTO HCIOIb30BaHus, XnSoft); Media
Player Classic - Home Cinema (pacmpoctpansiercs cBoboano, nuieasuss GNU GPL, MPC-HC
Team); Mozilla Firefox (pactnpoctpansiercs cBoboano, nunen3uss Mozilla Public License u GNU
GPL, Mozilla Corporation); 7-zip (pacupoctpansiercsi cBoboano, muiersuss GNU LGPL,
npaBooOsiaaarens Igor Pavlov)); Adobe Flash Player (pacmpocrtpansiercst ¢cBoOOOIHO, JHIIECH3US
ADOBE PCSLA, npasoo6mamarens Adobe Systems Inc.).

JlaGopatopus Ne 102-a «DJeKTpOHMKA M DIIEKTPOTEXHHUKA. OJIEKTPOHHAS TEXHUKaN,
OCHAIIIEeHHasi HEOOXOAUMBIM JUIS peau3alii MporpaMmbl y4eOHON NTUCHUIUIMHBI 000PYIOBaHUEM,
IpUBENAEHHBIM B 1. 6.1.2.1 mporpaMMbl IOATOTOBKM CHELUAINCTOB CPEIHEr0 3BEHA IO
crienanbHOCTH 26.02.01 «OKcmnyaTanusi BHyTPEHHUX BOAHBIX ITYTEH».

3.2. UnopmannonHoe odecnevyeHne peajau3amumn NporpamMmmbl

Jlnst peanu3aiiuyl porpaMMbl B OuOIM0oTedHOM (DOH/IE MMEIOTCS TeYaTHBIE U AJIEKTPOHHBIC
oOpasoBarenbHble U UHPOPMAIIMOHHBIE PECYpPCHI, B TOM 4HCiIe pekomMeHaoBaHHbIe DYMO, mis
UCTONb30BaHUsl B oOpasoBarenbHOM Tmporecce. [Ipu dopmupoBanumn Oubnuorednoro Qouaa
YUTE€HBl W3JIaHHs, MPETyCMOTPEHHBIE MPUMEPHONW OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMON IO
cnenuanbHocTH 26.02.03 «CynoBoKaeHHUEY.

3.2.1. OcHOBHBIC ITeYATHBIC U3AaHUA

1. Jlynun, B.II. OnextporexHuka u snekTpoHuka B 3 T. Tom 1. Dnexrtpuueckue u
MarHUTHBIC IEMH : Y4eOHHK W TPAKTUKYM ISl CPelHEero mnpodeccrHoHaabHOro oOpa3zoBaHus /
3. B. Ky3nernos ; nmox obmieit penakmueit B. [1. Jlynuna. — 2-e uza., nepepad. u gomn. — Mocksa :
NznarensctBo KOpaiit, 2021. — 255 ¢. — (Ilpodeccrnonanbroe o6pazoBaHue).

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKHU

1. Jlynun, B.II. Dnextporexnuka u 3yekTpoHuka B 3 T. Tom 1. Dnekrpuyeckue u
MarHUTHBIC IEMH : Y4eOHUK W TPAKTUKYM ISl CPeAHEro mnpodeccHoHaabHOro oOpa3zoBaHus /
3. B. Ky3nernos ; nmox obmieit penakmueit B. [1. Jlynuna. — 2-e uza., nepepad. u gomn. — Mocksa :
W3narensctBo IOpaiit, 2021. — 255 ¢. — (IIpodeccuonanbroe obpazoanue). — ISBN 978-5-
534-03752-4. — Tekcr : onektponnenii //  3BC  IOpaiir [caiit] —  URL:
https://urait.ru/bcode/472794

2. DIEeKTpOTeXHHKa M 3JeKTpoHMKa B 3 T. Tom 2. DIeKTpOMarHUTHbBIE YCTPOWCTBA U
JNEKTPUYECKUE MAIIMHBI : Y4eOHMK U TPAaKTHUKYM [UIsi  CpeaHero mpo¢eCcCHOHaIbHOTO
obpazoBanusi/ B. U. Kucenes, 3. B. Ky3nenoB, A.W. Konsios, B. Il Jlynun; mox oOmiei
penakumeit B. I1. Jlyauna. — 2-e wu3a., mepepad. m gom. — Mocksa : M3nmarensctBo HOpaiit,
2021. — 184 c. — (IIpodeccuonanshnoe obOpazoBanue). — ISBN 978-5-534-03754-8. — Tekcr :
anexkrponnsiii // DBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/472795

3. DNeKTpoTeXHUKa U 3JeKTPOHUKA B 3 T. Tom 3. OCHOBBI 3JIEKTPOHUKU M 3JIEKTPUUECKUE
U3MEpEHus . Yy4eOHHMK W TPAKTHKyM JUIS CpPeIHEro mpodecCHOHaIbHOro oOpa3oBaHwus /
3. B. Ky3nenos, E. A. Kynukosa, II. C. Kynstnacos, B.II. Jlynun; mox oOmeil pemakuuen
B. I1. Jlynuna. — 2-e uza., nepepad. u non. — Mocksa : M3znarensctBo KOpaiit, 2021. — 234 c. —
(ITpodeccuonansuoe obpazosanue). — ISBN 978-5-534-03756-2. — Texkcer : anekrponusiii // 9bC
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/472745

4. Mutpodanos, C. B. IIpaBuna ycTpoiicTBa 3J1€KTPOYCTaHOBOK M TEXHUKA O€30MaCHOCTH :
yaeonoe nocodue / C. B. Mutpodanos. — OpenOypr : OI'Y, 2018. — 100 c. — ISBN 978-5-7410-
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2120-0. — Tekct : snexkTpoHHBIN / JlaHb : 3mekTpoHHO-OMOIMOTEeuHas cucrema. — URL:
https://e.lanbook.com/book/159734

5. T'omukos, C. Il. CymoBasi 3J€KTpOHMKAa W CHJIOBas IpeoOpa3oBaTelibHasl TEXHUKA :
yuebnoe nocodue / C. II. I'omuxos, H. I1. Cmetiox. — Kepus : KIMTYVY, 2016. — 316 ¢. — ISBN
978-5-9908939-3-1. — Texkcr : amekTpoHHBIH // JlaHb : 2MEeKTpOHHO-OMONIMOTEYHAsT CHCTeMa. —
URL: https://e.lanbook.com/book/140621

3.3. Opranu3anusi 06pa3oBaTeIbLHOIO Mpoiuecca

3.3.1. TpeOoBaHMsI K YCJIOBHUSAM NPOBeAeHNs] Y4eOHbIX 3aHATHI

VY4yebHas QUCHUIUIMHA C LETbI0 00eCreYeHus JOCTYITHOCTH 00pa30BaHusl, MOBBIICHHUS €ro
KayecTBa NpPHU HEOOXOIMMOCTH MOXET ObITh peajdn3oBaHa C MPUMEHEHUEM TEXHOJOIH
JUCTAHIIMOHHOTO, 3JIEKTPOHHOTO U CMEIIAaHHOTO 00Y4EHUSI.

DnekTpoHHOEe O0yueHue U AMCTAHIMOHHBIE 00pa30BaTENIbHBIE TEXHOJOTHH HCHOJIb3YIOTCS
TUTST:

— OpPTraHM3allid CaMOCTOSATEILHON pabOThl 00yJaromuxcs (MpeoCTaBICHHE MaTEPHAIOB B
JMeKTpOHHOU ¢dopMe M CaMOMOJATOTOBKH; OOECHeueHHe TMOATOTOBKHM K MPAKTUYECKUM U
71a00paTOPHBIM 3aHATHUSAM, OpPraHU3aLMs BO3SMOKHOCTH CAMOTECTUPOBAHUS H p.);

— MIPOBEJICHUsI  KOHCYJbTAllMil C HCIOJB30BAHMEM PAa3jIMYHbIX CPEICTB  OHJIAMH-
B3aUMOJICUCTBUS (Hampumep, BeOWHApPOB, (OPYMOB, YaTOB) B AJICKTPOHHO-WH(OPMAIMOHHOM
obpazoBatensHOl cpene Kormacckoro ¢umuana ®I'BOY BO «I'YMP® umenu agmupana C.O.
MaxkapoBa» 1 ¢ IpUMEHEHHEM JPYTUX IIaT(HOpM U CEPBUCOB AJIs OpraHU3aI[MU OHJIaH-00y4YeHNUS;

— OpPraHU3aLUH TEKYILETro U MPOMEKXYTOUHOTO KOHTPOJISE 00yJaromuXcs U JIp.

CMmemanHoe 00y4YeHHE PeaTn3yeTcst TOCPEICTBOM:

— OpraHu3alliyd  COYETaHWUsd AayJUTOpHOW paboTbl ¢  paboToil B 3IIEKTPOHHO-
nHpopmanmonHoi obOpazoBarenbHO# cpene Kormacckoro pumana ®I'bOY BO «I'YMP® umenn
anmupana C.O. MakapoBa» U ¢ NMPUMEHEHHEM JAPYIHX IIAaTGOpM M CEPBUCOB Ui OpraHU3alUu
OHJIAMH-00y4YEeHNS;

— PEryJISIpHOTO B3aMMOJEHCTBHS IPENoAaBaTeNis C OOYyYaloUMMHCA C HCIOJIb30BaHHEM
TEXHOJIOTUH JIEKTPOHHOTO U IUCTAHLIMOHHOTO 00yUYEeHHS;

— OpraHu3aliy TPYINNOBOW y4yeOHOW NeATENbHOCTH OO0y4arommxcs B 3JIEKTPOHHO-
uHpOpMaLMOHHOM oOpa3oBarenbHO cpene Kornacckoro gunuana ®I'BOY BO «I'YMP® umenun
agmupana C.0O. MakapoBa» WM ¢ IPUMEHEHUEM JPYTUX MJIaTPOPM U CEPBHUCOB JAJIsi OPTaHU3alNU
OHJIAMH-00y4YeHHUS.

OCHOBHBIMU ~ CpPEICTBAMHU, HCIOJNB3YEMbIMU JUISl peaju3aluy JaHHBIX TEXHOJOTHH,
SIBIISIFOTCS: CHCTEMBI JHUCTAaHIIMOHHOTO OOYYEHHSs, CHCTEMbl OpraHH3allid BHUACOKOH(epeHluH,
3EKTPOHHO-OMOINOTEYHbIE CUCTEMBI, 00pa30BaTeNIbHbIE CalThl W MOPTAJIbl, COLIMANIbHBIE CETH U
MECEHKEpPHI U T.JI.

3.3.2. TpeGoBaHus K yCJOBHSIM KOHCYJIbTAMOHHOI MOMOIIH 00yYaIOIINMCH

®opmbl TPOBENEHUS KOHCYIbTALUNA: TPYIIOBbIE M MHIUBUyaJIbHBIE.

3.3.3. TpeOGoBanuss K YCIOBHAM OPraHU3AIUM BHEAyJAUTOPHOH JIeSTeJbHOCTH
00y4Jaroumuxcs

Peanuzanus yuyeOHOM TUCHMITIIMHBI 00ECTIEYMBACTCS JOCTYIIOM Ka)X/I0TO 00YYaromerocs K
3JIEKTpOHHO-WH(POpManMoHHOW oOpa3zoBarensHOil cpene Kotmacckoro dummana ®I'BOY BO
«'YMP® umenn aamupana C.O. MakapoBa» u OuOAHOTEYHOMY (POHAY, YKOMILICKTOBAHHOMY
MEYAaTHBIMU U JIEKTPOHHBIMU YYEOHBIMU U3JaHUSIMH.

Bo BpeMsi caMOCTOSATENBHOM MOATOTOBKH 00yYaromuecst 00ecreunBaloTcsl JOCTYIIOM K CETH
Nurtepuer.

JlocTym K 3IIeKTPOHHO-MH(POPMAIIMOHHON o0pa3oBarenbHoi cpene Kormacckoro ¢ummana
OI'BOY BO «'YMP® umenn agmupana C.O. MakapoBa» u 6ubnmroredHomy GhOHIY, BOZMOXKEH C
JT1000T0 KOMITBIOTEPA, MOAKIIOYEHHOTO K ceTh MHTepHeT. [t nocTyna K ykazaHHBIM pecypcaM Ha
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tepputopun Kotnacckoro dunmuana ®I'bOY BO «I'YMP® umenu ammupana C.O. MakapoBay»
O6y‘-IaIOH.II/IeC5I MOTr'yT 6GCHHaTHO BOCIIOJIb30BATLCA  KOMIIBKOTCPAMH, YCTAHOBJICHHBIMHU B
OMOIMOTEKE UITM KOMITBIOTEPHBIMU KJIacCaMu (BO BHEYUEOHOE BpeMs).

3.4. KagpoBoe odecnieueHne 00pa3oBaTe/JIbHOI0 Npouecca

Kpamudukammss mnenarornyeckux padotHukoB Kotmacckoro ¢ummana OI'BOY BO
«TYMP® umenu agmupana C.O. MakapoBa», y4aCTBYIOIIMX B peaiM3allid 00pa30BaTEIHHOU
MPOrPaMMBI, a TAKXKE JIUII, IPUBJICKACMBIX K pean3alui 00pa3oBaTeIbHON MPOTpaMMbl Ha IPYTHX
YCJIOBHSIX, B TOM YHCJIE M3 4ucia pyKoBoauTenel u pabotHukoB Kotmacckoro ¢unuana ®I'BOY
BO «I'YMP® wumenu agmupana C.O. MakapoBa» M HUHBIX OpraHu3aluid, JOJKHA OTBEYATh
KBJIM(UKAIIMOHHBIM TpeOOBAaHMSIM, YKa3aHHbIM B KBaJIM(UKAIUOHHBIX CIPABOYHHKAX, U B
npodeccuonanbHoM cragaapre 17.015 «CynoBoaurens - mexanuk». [legaroruueckne pabOTHUKH,
IpUBJIIEKAaEMblE K  pealu3allid  MporpamMMbl,  JIOJDKHBI ~ TOJy4aThb  JOMOJHUTEIHHOE
npodeccuoHagbHOe 00pa3oBaHUE MO MPOrpaMMaM MOBBIIEHHS KBanupukanuu He pexe 1 pasa B 3
roja.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHMS YYEFHOM JUCHUILIAHBI

Pe3yabTarnl 00yyeHus

Kpurepum oueHku

MeToabI OLIeHKH

3HaTE: - JIEMOHCTpAIMsl 3HAHUU 0

- OCHOBHBIE pasaensbl | OCHOBHBIM paznenam

INEKTPOTEXHUKH U DJIEKTPOHUKHU INEKTPOTEXHUKH U
DIIEKTPOHHUKHU

YMmeTs: - YMEHHE OmpeleNsiTb U

- MIPOU3BOTUTH U3MEPEHUS | U3MEPSIThH DIIEKTPUIECKHE

INEKTPUYECKUX BEITUYHH; BEJIMYUHBI,

- BKJIIOYATh DJEKTPOTEXHHYECKHE | -  JIEMOHCTpAllUs  yMCHHS

npuOopbl, anmapaTbl, MAIWHBI, | OJIH30BAHUS

VIPaBISATh UMH ¥ KOHTPOJIHPOBATH | NMEKTPOTEXHUUYCCKHUMHU

ux dS(dexkTuBHYI0O M 0e€30MacHylo | mpudopamu, arrapaTamu,

paboty MaluHaMH

Texkymmii  KOHTpPOJIb B
dbopme AKCIIEPTHOTO
HaOJIIONEHUSI W OLIEHKH
pE3yJIbTaTOB  JOCTHIKCHUS

KOMIICTCHIIMU Ha y‘le6HI)IX
3aHATUAX.

[TIpoMexxyTOUYHBII
arrecraiius B (opme:
mudepeHIMpoBaHHbBIN
3a4ueT
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PenepanbHOE ATEHTCTBO MOPCKOI0 H PEYHOI0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE YUpeKIeHne
BbICIIEr0 00pPa30BaAHUSA
«I'ocynapcTBeHHBIN YHHBEPCUTET MOPCKOI0 U pe4Horo ¢g.iora

umenu aamupaja C.O. Makaposa»

Koraacckuii puimman ®I'bOY BO «I'YMP® umenn agmupana C.0. Makaposay

KOMILVIEKT KOHTPOJIbHO-OHEHOYHBIX CPEJICTB
1O YYEBHOU JUCHUIIJIMHE
«OI1.03 QJIEKTPOTEXHUKA U SJIEKTPOHUKA»

IMPOI'PAMMBI TIOAT'OTOBKHU CIHEIUAJIUCTOB CPEJHEI'O 3BEHA
MO CNeNuaJIbHOCTH
26.02.03 CynoBoxxaeHue

KBaJM(puKanus
CTapUIMi TEXHHUK — CYJIOBOJIUTEINb C IPABOM AKCIUTyaTalluu
CYJIOBBIX HEPIreTUYECKUX YCTAaHOBOK

Kotmac
2023
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[

COI'JIACOBAHA
3aMecTHTEb AHPEKTOpa O y3eOHO-
METOIHYECKOH paboTe puInana

%E. I'magemmesa
/

19 oS 2022

OJJIOBPEHA
Ha 3ace/JaHAH [MKIOBOH KOMUCCHH
NIEKTPOMEXaHHUECKHX JHCIHILIHH
IIporokon ot 26 .049.20L% Ne +

IIpencenarens /’47 ' H.H. bopmoTtosa

COI'’TACOBAHA
Havanpauk KoTnacckoro TUHEHHOTO oTACHA
CeBepHOTO yIpaBIEHHUS FOCYAE€PCTBEHHOIO
MOPCKOTr0 B pEYHOI'0 Ha/130pa

oo
A.B. Kokopun
19 og 2022
PA3BPABOTYHK:
KymukoB MBan Bacwisesnu — mnpenojasarens KPY Kormacckoro ¢umuanra ®I'BOY BO

«'YMP® nmenu aqmupana C.0. Makaposa»

KOMIUIEKT ~KOHTPOJIBHO-OLEHOYHBIX cpeacTB o ydebmo# mmemmmmHe «OI1.03
DNEKTPOTEXHHKA M AIIEKTPOHKMKa» pazpaboTaH B cOOTBETCTBHH ¢ DeiepaTbHBIM roCcy1apcTBEHHBIM
06pa3oBaTeNbHEIM CTaHIAPTOM CPEIHET0 NPO(ecCHOHATFHOTO 00pa30BaHHs, YTBEPKIECHHBIM
IpHKa30M MuHKCTEpCcTBa mpocBemenns Poccuiickoit ®emeparun ot 2 gexabps 2020 r. Ne 691
(3apermctpupoBaH MunuctepctBoM IocTHIHM Poccmiickoit ®enepanmm 3 deppamrs 2021 r.,
perucrparmontbiid No 62347) no cnenuansaocts 26.02.03 «CynoBoxkaeHHe», TpodeCCHOHATLHBIM
craugapToM 17.015 «CyIoBOAMTENE - MEXaHHK», YTBEPAIAEHHBIM IpHKazoM MuHHCTEpCTBa Tpya
H conuanbHO# 3amuTH Poccuiickoit denepanun ot 8 centadps 2015 r. Ne 6121 (3aperucTpuposan
MunncrepcrBom foctuunu Poccuiickoit @exmeparun 9 oktabps 2015 r., perucTpanuoHHBIH No
39273), paboueii nmporpaMmel yueOHOH JHCIUILIHHEI
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COJEPKAHUE
MACHOPT KOMILIEKTA KOHTPOJIbHO-OLIEHOYHBIX CPEJICTB

KOAU®UKATOP OINEHOYHBIX CPEACTB

CUCTEMA  OIEHKH OBPA3OBATEJIbHBIX  JTOCTUKEHUM
OBYYAIOHIUXCH 11O KAXKAOMY OHEHOYHOMY CPEJACTBY

BAHK KOMIIETEHTHOCTHO-OLEHOYHBIX MATEPHAJIOB [Is]
OLIEHKM YCBOEHUSA PABOYEW IIPOTPAMMBI YUYEBHOM
T CHATIIAHBI

cTp.

17
18
18

20
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1. HACHOPT KOMIIVIEKTA KOHTPOJIbBHO-OIEHOYHBIX CPEJACTB
IO YYEBHOW JUCIUIIJINHE

«OI1.03 DJIEKTPOTEXHHUKA u DJIEKTPOHUKA»

1.1. O0sacTh NpMMEHEHUs1 KOHTPOJIbHO-OLIEHOYHBIX CPEACTB

KontponbHo-onienounsie cpeactBa (KOC) aBIsSroTCS 4acThbi0 HOPMATHBHO-METOIUYECKOTO
O6€CHG‘IGHI/I$I CHUCTEMbI OLICHHUBAHUA Ka4€CTBa OCBOCHUA O6y‘IaIOH_II/IMI/IC$I nporpamMmmsl IMOATrOTOBKH
CIIEIUAJIMCTOB CPEIHET0 3BeHa Mo crnenraibHOCTH 26.02.03 «CymoBoXACHUE» U 00SCIIEYHBAIOT
MOBBIIICHUE KaueCTBa 00pa30oBaTeILHOTO MpoIiecca.

KOC mno ydeOHOW NUCHMIUIMHE TPEACTaBISET COOOH COBOKYIMHOCTH KOHTPOJUPYIOIINX

MaTepUaios,

npeaHa3HauYCHHBIX

JIIsL N3MCPCHUA

YCTAHOBJICHHBIX PE3Y/IbTaTOB O0yUYEHHUS.
KOC mno ydeOHOIl AMCUMIUIMHE HWCHOJB3YETCS] MpPU TMPOBEACHUM TEKYIIEro KOHTPOIS
yCIIEBa€MOCTH U TMPOMEXKYTOUHOM aTTecTalluu oOydarouuxcs B BUAE AU(PPepeHIMPOBaHHOTO

3a4cTa.

YPOBHSL  JIOCTHKCHHSI  OOYJarOIIUMCS

1.2. Pe3yabTarhbl 0CBOCHUS Y4eOHOH TMCHUILIMHBI, NOAJIEKAILIME POBEPKe

Kopg OK, I1K

YmMmeHnusa

3Hanusd

OK 01

VY1 - BbeIOMpaTh CMOCOOBI pEHICHUS
3a1a4y npogeccuoHaTbHON
NESITeIbHOCTH ~ NMPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

31 - 3HaTh CMmOCOOBI peIIeHUs 3aaad
npohecCHOHATBLHOM JESITEIIbHOCTH
MPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTAM

OK 02

V2 - oCyllecTBIATh MOUCK, aHAIU3 M
OLICHKY WH(pOpMAIUU, HE0OXO0IUMOM
TUTst MIOCTAaHOBKH u peeHuHs
npodeccCHOHATBHBIX 3ajauy,
popECCHOHATFHOTO W JIMYHOCTHOTO
pa3BUTHSA

32 - 3HaTh, KaK OCYUIECTBIISTH IOUCK,
aHamM3 M OLEHKY  HH(pOpMAaIHH,
HEOOXOAMMOM ISl TOCTAHOBKH U PEIICHUS
npo¢eCCHOHATBLHBIX 3azad4,
npodecCHOHATBHOTO W JIMYHOCTHOTO
pa3BUTHS

OK 03

V3 - miaHupoBaTh M PEaJU30BBIBATH
coOcTBeHHOE TMpodeccuoHAlbHOE U
JMYHOCTHOE Pa3BUTHE

33 - 3HaTh,
PCATIN30BbIBATH
npodeccuoHaIbHOE "
pa3Burue

KaKk IUTaHHPOBaTh U
cOOCTBEHHOE

JIUYHOCTHOC

OK 04

V4 - pabortatp B KOMAaHJIE,
obecneunBaTh ee CILJIOYCHUE,
3 exTuBHO 00mMATHCS € KOJUIETaMHU,
PYKOBOJICTBOM, MOTPEOUTEISIMU

34 - 3HaTh, Kak paboTaTh B KOMaHJE,
o0ecrieunBaTth ee CruioueHue, 3PPeKTHBHO
00IIaThCSl € KOJUIEraMH, PYKOBOJCTBOM,
noTpeOUTENIMU

OK 05

Y5 - OCylmecTBIATh YCTHYIO H
MUCBbMCHHYIO KOMMYHUKAIIUIO Ha
roCy1apCTBEHHOM fA3bIke Poccuiickoit
Oenepaniii ¢ y4eTOM OCOOCHHOCTEMH
COLIMAJILHOTO u KYJIbTYPHOTO
KOHTEKCTa

35 - 3HaTh, KaKk OCYHIECTBIISITh YCTHYIO M
MUCBbMCHHYIO KOMMYHUKAIIUIO Ha
rOCyJIapCTBEHHOM  si3bIke  Poccuiickoi
Oenepaniii ¢ y4eTOM  OCOOEHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOI'O KOHTEKCTA

OK 06

Y6 -  nOposBIATH
MaTPUOTHIECKYIO MTO3HIIHIO,
JICMOHCTPHPOBATh OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPaIUI[HOHHBIX
00111eUeIIOBEYECKHUX LIECHHOCTEH,
PUMEHSTh CTaHIapTHI
AHTHKOPPYIIIHOHHOTO MOBEICHHUSI

IpaXk1aHCKO-

36 - 3HaTh, KaK IPOSBIATH TPakJaHCKO-
NaTPUOTUYECKYIO HO3UILIHIO,
JIeMOHCTPUPOBATh OCO3HAHHOE MOBEJCHHE
Ha OCHOBE TPaIULMOHHBIX
00111eUYeIIOBEYECKHUX LIECHHOCTEH,
IPUMEHSTh CTaHJapThI
AQHTUKOPPYIIIMOHHOTO MOBEICHHS

OK 07

VY7 - coaelcTBOBaTh COXPAHEHUIO
OKpYyKaroleun Cpenbl,
pecypcocOepekeHHIO, s pexTUBHO

37 - 3HaTh, KaK  COJICHCTBOBAaTh
COXPaHECHHIO OKpYXKAaroIIen CpeIbl,
pecypcocOepekeHHIO, ¢ pexTUBHO
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JIENUCTBOBATE B YpE3BBbIYANHBIX | JEHCTBOBATh B UPE3BbIYANHBIX CUTYAIUAX
CUTYaIUIX

OK 08 V8 - HCIOJIL30BATh cpeacTtBa|38 - 3HATh, KaK MCIOJIb30BAaTh CPENCTBA
buznueckoit KYJIbTYpbI TUIst | GUBUYECKON KYIBTYPBI ISl COXPAHEHUS U
COXpAHEHUS M YKPEIUICHHS 3J0POBbsS B|YyKpEIUJICHUS  3J0pOBbSI B  MpoIlEcCe
npoiiecce npodeccnoHanbHOM | TPO(heCCHOHANBFHOM ~ AEATETbHOCTH |
JIesITeIbHOCTH u MOA/ICPXKAHUS | IOJJICP)KAaHUST ~ HEOOXOAMMOTO  YPOBHS
HEOOXOUMOTO YPOBHSI  (PU3NYECKOM | PU3UUECKON TOTOBHOCTH
TOTOBHOCTH

OK 09 Y9 - ucnonwszoBath uHboOpManMonueie|39 -  3HaTh, Kak  HCIOJH30BAThH
TEXHOJIOTHM B  MPOQPECCHOHAIBHON | HH)OPMAITHOHHBIC TEXHOJIOTUH B
JeATeIIbHOCTH po(hecCHOHALHON IS TEIIbHOCTH

OK 10 Y10 - nmons3oBaThesa|310 -  3HATB, Kak  IIOJIH30BaThCS
npodeCCHOHATBHON  JOKYMEHTAIMel | Tpo(eCCHOHAIbHOW — TOKYMEHTAlue Ha
Ha TOCYJApCTBEHHOM MU HWHOCTPAHHOM | TOCYJAPCTBEHHOM M MHOCTPAHHOM SI3bIKaX
SI3BIKAX

IIK 1.3. V11 - obecneunBaTh ucnojgb3oBanue u|311 - 3Hanme COOC u ee BIESMEHTOB,

TCXHUYCCKYIO 9KCILTyaTaluro
TEXHUYCCKHUX CPCACTB CYAOBOXICHUA U
CYAOBBIX CUCTCM CBA3U

nopsiIKa 3arycka u OCTaHOBKH
AEKTPOIHEPTETUICCKHUX CHCTEM,
NMOHUMAHHUEC OCHOBHBLIX MNPUHIOUIIOB HX
paboTel W TpaBWi  0Oe30macHOM WX
SKCILTyaTallun

OcBoeHue cofepx aHus yueOHOU TUCIUIUIMHBI 00ECTICUNBACT JOCTHKEHUE 00YUaAIONTUMUCS
CJICAYIONIMX JINYHOCTHBIX PE3yJIbTaTOB MPOTrPAMMBbI BOCIIUTAHUS:

JInuHOCTHBIE pe3yJIbTAThl peajn3alui NPOrpaMMbl BOCITUTAHUS

JInuHOCTHBIE pPe3yJIbTaThl peaju3alui NPOrpaMMbl BOCIIUTAHUS, ONIpe/ieIéHHbIE
0TpacjieBbIMH TPeOOBAHUAMM K J1€J0BbIM Ka4eCTBAM JIMYHOCTH

Kon

DopMyJIMPOBKA

JIP 14 | [IposiBnsitominii CO3HATENFHOE OTHOIICHHE K HEMPEPHIBHOMY O0pa30BaHUIO KaK YCIOBHIO

YCHENTHON PO ecCHOHaTFHOM U 00IIECTBEHHOM IESITEIHOCTH

2. KOAUD®UKATOP ONEHOYHBIX CPEACTB

O YHKIIMOHATBHBIN MPU3HAK
OLICHOYHOI'O CPEJICTBA
(THTT KOHTPOJBLHOTO 3aIaHNUS)

Merton/popma KOHTPOIIS

CobecenoBanue

YcrHblii onpoc, auddepeHnnpoBaHHbIN 3a4eT

paboThI

3amaHus UI1 CaMOCTOSATEIbHON

[TuceMeHnHas mpoBepka

IIpakTrueckoe 3ananue

[TpakTrueckue 3auatusi, T GepeHITMPOBAHHBINA 3a4ET

3. CUCTEMA OIIEHKH OBPA30BATEJIBHBIX JJOCTUKEHUM OBYYAIOIIUXCH
MO KAXKAOMY OLIEHOYHOMY CPEJICTBY

OrneHKa WHAWBUAYAIBHBIX OOpa30BAaTENbHBIX JIOCTHIKCHUN 10 pe3yiIbTaTaM TEKYIIETO
KOHTpOJIA M IIPOMEKYTOYHOM arTecTallM¥ IPOU3BOAUTCS B COOTBETCTBUM C YHUBEPCAIbHOU
IKajIoi (Tabnuia)

[Ipouent KauecTBeHHast O1leHKA WHIUBUYAIbHBIX
pE3YJIBTaTUBHOCTH 00pa30BaTeNbHbIX JOCTHKCHUIA
(TIpaBMITBHBIX OTBETOB) Oay (0OTMETKA) BepOaTbHBIN aHaIoT
90-100 5 OTJIHNYHO
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80-89 4 XOPOIIIO
70-79 3 YIOBJIETBOPUTEILHO
menee 70 2 HEYJOBJIETBOPUTEIILHO

Kputepuu olieHKH OTBETOB B XOJI€ YCTHOTO OIPOca

OrneHUBaETCsI MPABUIILHOCTh OTBETa O0YYArOIIETrocss Ha OAMH U3 MPUBEIEHHBIX BOMPOCOB.
[Tpu 3TOM BBICTABISIOTCS CICIYIOIIUE OI[CHKH:

«OTIANYHOY» BBICTABIISECTCS MTPU COOJIFOICHUU O0yUYAIOITUMCS CIEAYIONUX YCIOBU:

— MOJTHO PACKpPBUI COJEp)KaHWE Marepuana B 00BbEME, MPETYCMOTPEHHOM IPOTPAMMON,
COJIep>KaHUEM JICKITNH U y4eOHUKOM;

— WU3JIOKWJI ~ Marepuai  TPaMOTHBIM  SI3BIKOM B ONPEICICHHOH  JIOTHYECKOU
MIOCJIEIOBATEIBHOCTH, TOYHO HCIIOJB3YS CIIEIIMATN3NPOBAHHYIO TEPMHHOJIOTHIO U CHMBOJIUKY,

— [OKa3aJl yMEHHE WUIIOCTPUPOBATh  TEOPETHUYECKUE  IOJIOKCHHS  KOHKPETHBIMHU
npuMepamMu, MPUMEHSITh KX B HOBOW CUTYAIIUU TIPU BHITIOJTHEHHH MTPAKTUIECKOTO 3a/IaHUS;

— MPOAEMOHCTPHPOBATl  YCBOCHHWE paHEE W3YYCHHBIX COIYTCTBYIOIIUX  BOIPOCOB,
c(OPMHPOBAHHOCTh U YCTOHYHUBOCTD UCTIONB3YEMBIX IPH OTBETE YMEHHH U HABBIKOB;

— OTBEYAJl CAMOCTOSITENILHO 0€3 HABOSIINUX BOIIPOCOB MPEIOaaBaTers.

[Tpumeuanue: sl OMYyYEHUST OTMETKU «OTIMYHO» BO3MOXKHBI OJIHA-JIBE€ HETOYHOCTHU IPHU
OCBEIICHUM BTOPOCTENCHHBIX BONPOCOB WM B BBIKJIAJKAX, KOTOPHIE OOYYAIOIIUICS JIETKO
WCIIPABHJI TI0 3aMEUYaHUIO TIPETo1aBaTers.

«Xopomio» - OTBET 00YYaroIIerocsi B OCHOBHOM YJIOBIIETBOPSIET TPEOOBAHMSIM Ha OIICHKY
«OTJIMYHOY, HO TIPH TOM UMEET OJIUH U3 HEIOCTATKOB:

— B U3JI0KCHUW JIOMYIIEHBI HeOONbIIMEe TpoOeNbl, HE WCKA3WBIINE JIOTHYECKOTO U
UH(POPMAIIMOHHOTO COJICPYKAHHS OTBETA;

— JIOMYIICHBl OJWH-IBA HEAOYETa TMPHU OCBEIICHUH OCHOBHOTO COJEP)KaHUS OTBETA,
MCIIPABIICHHBIC IO 3aMEYaHUIO0 MPETOaBaTeNs;

— JomynieHbl omuOka uiam Oojiee JBYX HEHOYETOB TPU OCBEUICHUH BTOPOCTETICHHBIX
BOTIPOCOB MJTU B BBIKJIAJIKAX, JIETKO MCIPABIICHHBIC MO 3aMEYaHUIO MIPETOJaBaTels.

«Y IOBJIETBOPUTEIIEHOY BBICTABIISICTCSI TP COOTFOICHUH CIICIYIOIINX YCIOBHNA:

— HETIOJIHO WJIM HETOCJIEI0BATeNIbHO PACKPBITO COJACpKaHHWE MarepHalia, HO IOKa3aHO
o0miee TOHMMAaHHUE BOIPOCAa M MPOACMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC IJISI NATBHEUIIETro
YCBOGHHSI TPOTPAMMHOTO Marepuajia, WMEJINCh 3aTPyIHEHHs WJIA JOIMYyIIeHbl OIIUOKU B
OTIpe/ICNICHUU TOHSATHH, HMCIOIB30BAHUM TEPMHUHOJOTMH W BBIKIAJKAX, HCIPABICHHBIE IOCIE
HECKOJIbKUX HABOJSIINX BOIPOCOB TpENoIaBaTess;

— oOydJaromuiics HE CHOpaBWICSI C NPUMEHEHHEM TEOPUU B HOBOM CHUTyallud MpHU
BBITIOJTHEHUH MPAKTUYECKOTO 3aJaHMsI, HO BBIMIOJHUI 33JaHUs 005S3aTeIHbHOTO YPOBHS CIOXHOCTU
10 JaHHOH TeMe;

— [IPU 3HAHUM TEOPETUYECKOTO0 MaTepHalia BBISBICHA HEAOCTaTOYHAs CPOPMUPOBAHHOCTH
OCHOBHBIX YMEHHI U HABBIKOB.

«HeymoBneTBOPUTEIHHO» BBICTABIISIETCS TIPU COOJTIOJICHUN CIICAYIOIINX YCIOBHIL:

— HE PACKPBITO OCHOBHOE COZECpKaHKNE YIeOHOT0 MaTepraa;

— 00HApY)KEHO HE3HAHWE WM HEMOHMMaHWe oOydaromuMcs Ooiblneld win Haumbosee
BaXHOW 9acTH yueOHOTO MaTepuarna;

— JIONyIICHBI ONIMOKKA B OIPENEICHUH TOHSITHHA, TPU HCIOIB30BAaHUH TEPMUHOJIOTHH W
WHBIX BBIKJIAJIKaX, KOTOpPbIE HE WCIPABICHBI IMOCIE HECKOIbKHX HABOJSIIMX BOMPOCOB
TIperoIaBaTels;

— oOyyJaromumiics OOHApYKHUJI TOJIHOE HE3HAHHWE M HEMOHHMAaHWE H3Y4aeMOro y4eOHOTo
MaTepuana WM HE CMOT OTBETUTh HU HA OJUH M3 IMOCTABIECHHBIX BOMPOCOB IO H3y4aeMOMY
Marepuany.
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KpuTtepnu onieHKH BbINOJHEHHOI0 NPAKTHYECKOI0 3a/1aHHs1/ IMCbMEHHO# NPOBepKH

Ouenka 5 craBuTcs 3a pabOTYy, BBIMOJTHEHHYIO TTOJIHOCTHIO 06€3 OMMOOK ¥ HETOUYETOB.

Ounenka 4 craBurcs 3a paOoTy, BBIIOJHEHHYIO NMOJHOCTBIO, HO TPU HATUYMU B HEH He
OoJiee 0THOM HErpyOOi OITMOKU U OJTHOTO HEeOUETa, He OoJiee TPEX HEeOUETOB.

Ouenka 3 craBuTCS, €CIM 00YYAIOIIMIICS MPABUIBLHO BHIMOIHII HE MeHee 2/3 Bceil paboThl
WM JIONMYyCTHJI He Oojiee OHON Trpy0oil OomuOKM M JBYX HEMOYETOB, HE Oosee OgHOW TpyOoi u
OJTHOW He TpyOoi ommOku, He Oonee TPEX HErpyObIX OUIMOOK, OJHON HEerpyOoil ommOku u TpEX
HEIOUYETOB, NTPHA HATTUYHAH YETHIPEX-TIATH HEJIOUETOB.

OuneHka 2 CTaBUTCS, €CIIM YHUCIO OMIMOOK M HEIOYETOB MPEBBICHIIO HOPMY JUIsl OLEHKHU 3
WJIU TIPABIJIHHO BBITTOJTHEHO MeHee 2/3 Bceil paboThI.

Onenka 1 craBuTCs, eciii 00y4aroIUiCs COBCEM HE BBIOIHIII HA OJTHOTO 33JJaHMUS.

Kpurepuu orenku B xoae aud@epeHIInpOBaAHHOI0 3auera (€CIN €CTh NPAKTHYECKUE 3aIaHUA)

OTBEeT  OIECHMBACTCA HAa  «OTJIMYHO», €CIH  OOYYAlOUIMICS  MCUCPIIBIBAIOIIIE,
MOCIIEIOBATEIbHO, TPAaMOTHO W JIOTHYECKH CTPOWHO U3JIaraeT MaTepual Io0 BOIpocaM, He
3aTPYIHACTCS C OTBETOM IPU BHJIOM3MEHEHUH 3aJaHus, CBOOOJHO CIPABISICTCS C pPEHICHUEM
MPAKTUYECKHX 33724 U ClIocoOeH 000CHOBATh MPHUHSTHIE PEIICHHUS, HE TOMYCKAeT OIMUOOK.

OTBET OIICHMBACTCS HA «XOPOIIO», €CIU OOYYAIOIIMICS TBEPIO 3HACT IMPOTrPaMMHBII
MaTepuai, TpaMOTHO U IO CYIIECTBY €ro U3Jiaraer, He IOMyCKAeT CYIIEeCTBEHHBIX HETOYHOCTEH TIpH
OTBETaxX, yMEET TI'PaMOTHO INPHMEHSATHh TEOPETHYECCKHE 3HAHUS Ha NPAKTHKE, a TaKKe BIaJceT
HEOOXOUMBIMU HABBIKAMU PEIICHHSI MPAKTUISCKUX 3a/1a4.

OTBET OIICHUBACTCS HA «YJAOBJICTBOPUTEIBHO», €CIIM OOYYAIOIIUNCA OCBOMJI TOJIBKO
OCHOBHOH Marepuall, OJHAKO HE 3HAeT OTACIbHBIX JeTalei, JOMYyCKAeT HETOYHOCTH W
HEKOPPEKTHBIC (POPMYITUPOBKH, HapyIIaeT IOCIEAOBATESILHOCTh B H3JIOKCHWH MaTepuaia H
UCTIBITHIBACT 3aTPYIHEHUS MIPH BBHITIOJIHEHUU MPAKTUYECKUX 3aTaHUN.

OTBET OIICHMBACTCS HA «HEYJOBJICTBOPHTEIBHO», €CIIM OOYYAIOIIMUCS HE PaCKPBLI
OCHOBHOE COJEp)KaHUE MaTepuana, JOMYCKAaeT CYIIECTBEHHbIE OMIMOKH, C  OONBIIUMHU
3aTPYJHCHUSAMH BBITOJHICT MPAKTUICCKHE 3a/IaHH.

4. BAHK KOMIIETEHTHOCTHO-OIIEHOYHBIX MATEPHUAJIOB JJIs1 ONEHKH
YCBOEHUA YYEFHOU JUCIHUATLIAHBI

4.1 Tekymuuii KOHTPOJIb

4.1.1. IIPAKTUYECKAA PABOTA

KommekT oreHounbix 3aganuii Ne 1 mo Teme 1 «DiekTpuueckoe compotuBiacHue» (AyauTopHas
CaMOCTOSITEeIIbHAs padoTa).

HaumenoBanue: VcnonbszoBanue npukiagaoro I1O ans pacuera neneil IoCTOSHHOTO TOKA.
3aganue: pemuTh 3aauy. BapuanT ykassiBaercs npenojaBateneM (CM. TabJIUIly BAPHAHTOB).

Paccuntarh mpoOCTYyI0  3JIEKTPUYECKYIO  IICTIh
IIOCTOSAHHOI'O TOKAa. Onpe;[eJme TOKHN B BCTBIX
ANEKTPUUYCCKON TICTIH, HAMPSKCHHUSI U MOIIHOCTH
Ha Ka)KJIOM AJIEMEHTE U OOIIYI0 MOIIHOCTD IIETIH,
eciu |1 = 20A . CocraBuTh OalaHC MOIIHOCTEN

Paccuntath mpOCTYI0 OSIEKTPUYECKYIO  IICTIh
MOCTOSTHHOTO ToKa. ONpefesuTh TOKH B BETBSX
ANEKTPUUYECKON IIETH, HAMPSKESHHUSI U MOIIHOCTH
Ha Ka)kJIOM 3JICMEHTE W OOIIYI0 MOIITHOCTB IICTIH,
ecii Us = 18B. CocraButh 0aiaHC MOIIIHOCTEN
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Paccuntarh mpoOCTYyI0  3JIEKTPUYECKYIO  IICTIh
IIOCTOSAHHOI'O TOKAa. Onpe;[eJme TOKHN B BCTBIX
ANMEKTPUUYCCKON TICTIH, HAMPSKCHHUSI U MOIIHOCTH
Ha Ka)KJIOM AJIEMEHTE U OOIIYI0 MOIIHOCTH IIETIH,
eciu Uz = 24B. CocTaButh OataHC MOIIIHOCTEN

R=40M R=40m R=100m

R=150m

Paccuntarh mpoOCTYyI0  3JIEKTPUYECKYIO  IICTIh
IIOCTOSAHHOI'O TOKAa. Onpe;[eJme TOKHN B BCTBIX
ANEKTPUUYCCKON TICTIH, HAMPSKCHHUSI U MOIIHOCTH
Ha KaKJIOM JJIEMEHTE U OOIIYI0 MOIIHOCTH IIETIH,
eciu |s = 6A. CocTaBuTh OaJIaHC MOIITHOCTEHR

R=40m R=40m R.=100m

Paccuntarh mpoCTYyI0  3JIEKTPUYECKYIO  IICTIh
IIOCTOSAHHOI'O TOKAa. Onpe;[eJme TOKHN B BCTBIX
ANEKTPUUYCCKON TSI, HAMPSKCHHUSI U MOIIHOCTH
Ha KaKJIOM AJIEMEHTE U OOIIYI0 MOIIHOCTH IIETIH,
eciu Ug = 12B. CocraButh OataHC MOIIIHOCTEN

PaccuuTtath MPOCTYIO  3JICKTPUYECKYIO IICTIh
MOCTOSTHHOTO TOKa. OmpeneinTh TOKH B BETBAX
BHeKTqueCKOﬁ eIy, HaHpH)KeHI/I}I U MOIIIHOCTH
Ha KaKJIOM 3JIEMEHTE M OOIIYI0 MOITHOCTH IEIH,
eciit U, = 30B. CocraButh 0aaHC MOIIHOCTEN

R,=2 Om

PaccuuTtath MPOCTYIO  3JICKTPUYECKYIO IICTIh
MOCTOSTHHOTO TOKa. OTmpeneianTh TOKH B BETBAX
BHeKTqueCKOﬁ eIy, HaHpH)KeHI/I}I U MOIIIHOCTHU
Ha KaKJIOM 3JIEMEHTE M OOIIYI0 MOITHOCTH IEIH,
eciu lg = 3A. CocraBuTh OazaHC MOIIHOCTEH

Paccuntarh mpoOCTYyI0  3JIEKTPUYECKYIO  IICTIh
IIOCTOSAHHOI'O TOKAa. Onpe;[eJme TOKHN B BCTBIX
ANEKTPUUYCCKON ITICTIH, HAMPSKCHHUSI U MOIIHOCTH
Ha KaKJIOM AJIEMEHTE U OOIIYI0 MOIIHOCTH IIETIH,
eciu |s = 2A. CoctaBuTh OaJIaHC MOIITHOCTENR

R=40mM R=40m R=100m

R:=150m

Paccuntarh mpoOCTYyI0  3JIEKTPUYECKYIO  IICTIh
IIOCTOSAHHOI'O TOKAa. Onpe;[eJme TOKHN B BCTBIX
ANEKTPUUYCCKON TICTIH, HAMPSKCHHUSI U MOIIHOCTH
Ha KaKJIOM AJIEMEHTE U OOIIYI0 MOIIHOCTH IIETIH,
eciu U3 =120B. CocraButs 0anaHc MOILIHOCTEH

10

PaccuuTtath MPOCTYIO  3JICKTPUYECKYIO IICTIh
MOCTOSTHHOTO TOKa. OmpeneinTh TOKH B BETBAX
BHeKTqueCKOﬁ eIy, HaHpH)KeHI/I}I U MOIIIHOCTHU
Ha KaKJIOM 3JIEMEHTE M OOIIYI0 MOITHOCTH IEIH,
eciu |3 = 6A. CocraButh OazaHC MOIIHOCTEH

11

Paccuntath mpoCTYyIO 3JIEKTPUYECKYIO  LIETih
MOCTOSTHHOTO TOKa. OmpenenuTh TOKH B BETBSIX
ANEKTPUUYECKOMN LIEeTH, HAMPSHKEHUS] U MOILIHOCTH
Ha Ka)XJIOM 3JIEMEHTE U OOIIYI0 MOIIHOCTH IICTIH,

6 Om
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eciu Us = 30B. CocraButh OataHC MOIIIHOCTEN

Paccuntath mpOCTYI0 O3IEKTPUYECKYIO  IICTIh
MOCTOSTHHOTO ToKa. ONpeiesuTh TOKH B BETBSIX
ANEKTPUUYECKON IIeTH, HAMPSKESHHUSI U MOIIHOCTH
Ha Ka)kJIOM 3JICMEHTE W OOIIYI0 MOITHOCTB IICTIH,
eciu |, = 2A. CocraButh 6azaHC MOIITHOCTEH

Paccuntarh mpOCTYI0  3JIEKTPUYECKYIO  IICTIh
IIOCTOSAHHOI'O TOKAa. Onpe;[eJme TOKHN B BCTBIX
ANEKTPUUYCCKON TICTIH, HAMPSKCHHUSI U MOIIHOCTH
Ha Ka)KJIOM JJIEMEHTE U OOIIYI0 MOIIHOCTH IIETIH,
eciu lg = 4A. CocTaBuTh OaIaHC MOIITHOCTEHR

R=40M R=40m R.=100m

PaccuuTtath MPOCTYIO  3JCKTPUYECKYIO IICTIh
MOCTOSTHHOTO TOKa. OTmpeneianTh TOKH B BETBAX
BHeKTqueCKOﬁ eIy, HaHpH)KeHI/I}I U MOIIIHOCTHU
Ha KaKJIOM 3JIEMEHTE M OOIIYI0 MOITHOCTH IEIH,
eciit Uy = 48B. CocraBuTh 0aiaHC MOIIIHOCTEN

R=40m R=40M R=100m

Paccuntarh mpoOCTYyI0 3JIEKTPUYECKYIO  IICTIh
IIOCTOSAHHOI'O TOKAa. Onpe;[eJme TOKHN B BCTBIX
ANEKTPUUYCCKON ITICTIH, HAMPSKCHHUSI U MOIIHOCTH
Ha Ka)KJIOM AJIEMEHTE U OOIIYI0 MOIIHOCTD IIETIH,
eciu lg = 3A. CocTaBuTh OaIaHC MOIITHOCTEHR

Kommiekt omeHounbix 3amanuii Ne 2 mo Teme 2 «DmekTpuueckas €MKOCTh» (AyauTopHas
caMmocTosiTeNbHas paboTa).

HaumenoBanme: lcnonb3zoBanue npukiaagHoro 1O mis pacyera neneld MOCTOSIHHOTO TOKa C
KOH/JIEHCATOpaMH

3ananme: pemuTh 3amady. BapuaHT ykaspIBaeTcs mpernojaBaTeneM (CM. Tabiuily BapuaHTOB). B
KQKJIOM BapHaHTE ONpPEACIUTh SKBUBAJECHTHYIO €EMKOCTb LIEMH, 3apsi U SHEPTUIO 3JIEKTPUUECKOTrO
MOJIsL K&KIO0T0 KOHAEHCATOpA.

AL B uemn C; = 10" n®, C; = 3-10° n®, C3 = 4-10°
-8 . 1= n®, C4 = 5-10*n®d, U = 100B.
]
1 !_“7
“ e oo B nemmn C; = 8 Mx®, C; = 4 Mx®, C3 = 6 Mx®D, C4
d —— — 4 mx®, U = 36 B.
2
‘ T_ﬁ__ﬁ__ B uenu C; = 80 nd, Co =80 nd, C3=40 nd, C4 =
30 nd, U = 100B.
]
3
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rf,_“,_i B nemn C; = 0,1 mx®, C, = 0,15 Mxd, C3 = 0,3
# = 7 MK®D, C4=0,2 mx®d, U =100B.
==
4
_f’ B memmn C; = 30 Mx®, C, = 15Mk®, C3 = 5 MkD,
S R S C4 = 60MK®D, U; = 30 B.
S imaltin
__JC: B nermn C; =4 Mx®, C, = 6 Mk®D, C3= 10 Mmx®D, C4
+ Cs Cy _ - 20MK(D, Ul = 20 B.
6 ﬁ__l c, =
— |
‘_10_« Bruemu C; =310®,Cy =1 10d, C3=2 ud, C;, =3
. THLIDE’@ n®d, U =20 B.
G,
L= |
o o B nemu C; =40 n®, C, =40 nd, C3=20 n®d, C4 =
s 15 n®. I[IpunoxkenHoe kK menu Hamnpsokenne U =
8 100 B.
B unemu C; =1 Mx®, C, =2 Mk®, C3 = C4 =2
Mk®D, U = 60 B.
9
i B uemu C; = 2-10° u®, C, = 6-10° nd, C; = 3-10°
o | |L4 n®, Cq = 6-10° nd, U = 100 B.
(2 (6
e

Kommiekt omeHounbix 3amanuii Ne 3 mo Teme 2 «DmekTpuueckas €MKOCTh» (AyauTopHas

camocTosiTeNbHas paboTa).

HaumenoBanue: CO0pKa CXeM € JIEKTPUYECKUM COMPOTUBICHUEM U EMKOCTBIO

3aganme: coOpaTh CXEMBI C BIIEKTPHUYECKUM
napamMeTphl AIEMEHTOB
1.
2. CoOpatb cxemy 1 (cxema mokaszaHa Ha puc.l).
[Ipenenbl n3MepeHus aMIIepMETPOB: pAj
pPA2

CONMPOTUBJICHUEM U CMKOCTbIO, OIIPCACIINTD

[lepexmntouarenu «R» u «C» ycTaHOBUTH B YKa3aHHOE IIPETIOAABATEIIEM ITOJOKEHHE.

-2 [A]
- 2[A]
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pAsz - 1[A]
3. CHATbh NOKa3aHUs NPUOOPOB U 3aHECTH B TadIHIy 1.
Taomnuma 1
N3mepeno Beruucneno
U I I I3 Iy~ R Xc C COoS @ 0
[B] [A] [A] [A] [A] [Om] | [Om] | [uF] [rpan]

4. BBIYHCIUTE:

- TOK B HEPa3BETBICHHOM dacTy menu: 1, = /172 + 17 [A]

- CONpOTHUBIIEHHE pe3uctopa: R = IH[OM]
2

U
- COIpPOTHUBIIEHUE KOHAEHcATOpa: X =|— [OM]
3

- emxocTh koHaeHcaropa: C = # (f =50 /7 L;)

2 f X,

I
- K03(QQHULUUEHT MOIIHOCTH CXEM: COS (@ = |_2
1

- yroi casura (a3 Mexy HamnpsHyKeHHEM M TOKOM B HEPa3BETBIEHHON YacCTH LIEIH:

¢ = arccos(cos ¢)
Pe3ynbTaThl BeIUMCIEHNN 3aHECTH B TaOmuIy 1.

5. TloctpouTh BEeKTOpHYIO Auarpammy TOokoB s mapaiensHoid RC nenu. (ITpubausutenbHbIi

BU/] IMarpaMMbl ITOKa3aH Ha puc. 2).

6. Paccuntarh TOK M HampspDKEHMsT HAa PE3UCTOPE U KOHJEHCATOpE MpU IMOAKIIOUEHUU

nocienoBaTeabHO R-C cXeMbl K TOMY K€ HCTOUHUKY TUTAHUS:
- paccuMTaTh MOJIHOE COMPOTHBIEHHE CXeMbl: Z = A/R? + X 2 [OM]

paccuurtarh TOK: | = %[OM]

- paccyMTaTh HAMPSDKCHHS HA DJIEMEHTAX CXCM:
- Ha pesuctope: U, =1-R[OM]
- Ha koupeHcarope: U = |- X [Om]

R
- K03 (HUIIUEHT MOITHOCTH CXEMBI: COS @ = 7

- yroJ cBura (a3 Mexy TOKOM M HaPsHKEHUEM Ha BXOJE CXEMBI: ¢ = aI’CCOS(COS (p)

- Pe3ynbTarhl pacueToB 3aHECTH B Ta0IHILy 2

Ta0nuua 2
Brrunciieno M3mepeno
z oS @ Q | Ur Uc | Ur Uc Usx
[Om] [rpan] | [A] [B] [B] [A] [B] [B] [B]

7. Cobpatb cxemy 2 (puc. 3).
[Ipenen usmepenus ammnepmerpa pA - 1[A].

8. U3Meputh BOIBTMETPOM HAIPSDKEHUS HA BXOJIE CXEMBI, HAa PE3UCTOPE U Ha KOHJEHCATOPE.

9. Pesynbrarhl 3aHECTH B TaOIUILy 2.
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10. TTocTpouTh BEKTOPHYIO AWArpaMMy HalpsDKEHHUH 1J1s rmocienoBareabHoit RC menm.

(mpuOAM3UTENBHBIN BU TUArpaMMBbI ITOKa3aH Ha PUC. 4).

Conepxanue oT4yeTa

1.

2
3.
4.
5

HOMED, Ha3BaHUE, 11eTTb PAOOTHI,
CXEMBI;

TaOJIMIIEL;

pacueTs;

BEKTOPHBIC THArPAMMBI.

Bomnpoce! k 3a4ery

1.

Hamucate  Qopmynbl, 1O KOTOPBIM  PACCUMTBHIBAIOTCS  IOJIHOE  COMPOTHBIICHUE
nocienoBareabHoi RC 11enu, conpoTuBieHne KOHAEHCAaTOpa (€CIM U3BECTHA €r0 EMKOCTh U
4acToTa MUTAIOIICH CETH).

Onpenenure TOPSIOK U3MEHEHHUS (YBEIUYHUTCS, YMEHBIIUTCSA) COS (O TPHU YBEIMYCHUH
€MKOCTH KOHJIEHCaTopa B cxeme | min B cxeme 2 (10 yKa3aHUIO MPero aBaTesis)
Onpenenute NMOPSAOK U3MEHEHUs (YBEIMUYUTCS, YMEHBIIUTCS) yria caBura a3 ¢ Mexmy
TOKOM U HaNPsDKEHUEM MPY YBEITUYCHUH COTIPOTUBIICHUS PE3UCTOpa B cxeMe | mim B cxeme
2 (110 yKa3aHMIO MPENo1aBaTesl)

Onpenenure CUCTEMY H3MEPHUTEIBHBIX MEXaHHW3MOB TMPUOOPOB, HWCIOJIB3yEMBIX B
nabopatopHoii pabote

OnummuTe yCTpOUCTBO M MPUHLMI ICHUCTBUS JaHHON CUCTEMBI

~Use (T pVv

.

PWC. 1

~U

BX

v U
) pA

PUC. 3 PUC. 2
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Kommiuekt oreHoynbix 3amanmii Ne 4 mo Teme 3 «MHayktuBHOCTE»  (AyauTOpHas
caMmocTosiTeNbHas paboTa).

HaumenoBanme: Vcnonb3zoBanue npukinaaHoro IO nmg pacuera mnenerd ¢ 3J€KTPOMarHUTHBIMU
KaTyIIKaMH

3ananme: pemuTh 3a7a4y. BapuaHT ykassIBaeTCsl mperojaBareieM (CM. TaOJMIly BapuaHTOB). B
Ka)XJI0M 3aJ1aye ONPEAEIUTh TOJHOE CONPOTUBIIEHUE Z, HanpskeHne U, TpUII0KEHHOE K LIENH, TOK
I, yron cnBura a3 ¢ (1o BenMYMHE U 3HAKY); aKTUBHYIO P, peakTnBHYI0 Q M MONTHYI0O S MOITHOCTH
nenu. HauepTtuth B Macmtabe BEKTOPHYIO Juarpammy Iienu. HanpspkeHue, MpuaoKeHHOe K TIeMH,
CUNTaTh HCU3MCHHEIM.

PaccuntaTh HEpa3BETBICHHYIO DIICKTPHYECKYIO R, de
IIeMb MepeMeHHoro Toka: R; =4 Owm, =L |'
1 X1=6 OM, Xc1 =3 OM, Q|_1 =150 BAp u
XLI
O_Em

Paccuntarh Hepa3BETBICHHYIO AIEKTPUUECKYIO R | X
1erb nmepeMeHHoro Toka: Ry =4 Om, R, =2

2 OM, X1 =120M, Xc1=40wMm, P=24BrT. u R,

Paccunrarh Hepa3BETBICHHYIO JIEKTPUUECKYIO 1+
1ens nepeMenHoro Toka: Ry =10 0Om, R, =6 R X

3 Om, Xc1 =12 Om, | =5A. Re

Paccunrtarh Hepa3BETBICHHYIO JICKTPHUECKYIO
1enb nepeMeHHoro Toka: Ry =6 Om, Ry = 2
4 OM, X|_1 =6 OM, PRl =150BT.

Paccuntarh Hepa3BETBICHHYIO AIEKTPUUECKYIO
1erb nmepeMeHHoro Toka: Rp =4 Om, R, =4
5 OM, X1 = 3 OM, X2 = 3 OM, S = 360BA.

Paccuntarh Hepa3BETBICHHYIO AIEKTPUUECKYIO
1ernp nepeMeHHoro Toka: Ry =3 Om, X =2
6 OM, X = 2 OM, | = 4A.

PaccunTaTh HEpa3BETBIECHHYIO SJIEKTPUUYECKYIO
1enb nepeMeHHoro Toka: Ry =8 Om, X3 =12
7 OM, Xc1 =4 OM, X =2 OM, P =200 Br.

Paccuntarh Hepa3BETBICHHYIO AIEKTPUUECKYIO
1ernb nepeMeHnoro Toka: Rp =10 Om, Ry =6
8 OM, Xc1=80M, X =40M, |=2A

Paccuntarh Hepa3BETBICHHYIO AIEKTPUUECKYIO R x.
1IeTb mepeMeHHoro Toka: Rp =6 Owm, X1 =8 u X,/
X.,
9 OM, XL2 =4 OM, XC] =4 OM, P =54 Br. v —|_

Paccuntarh Hepa3BETBICHHYIO AIEKTPUUECKYIO }E %
u

1enb nepeMeHHoro Toka: Ry =2 Om, Ry =2 . R ]'
10 OM, X|_1 =5 OM, XCI =6 OM, Xcz =2 OM, Q “_E_|
=-192 BAp.
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Paccunrtarh Hepa3BETBICHHYIO JICKTPHUECKYIO
1ens nepeMeHHoro Toka: Ry =6 Om, X1 =10
11 OM, Xc1=2 OM, | =5A

Paccuntarh Hepa3BETBICHHYIO AIEKTPUUECKYIO
1ernb nmepeMeHnoro Toka: R; =4 Om, R, =4
12 OMm, X11=40M, Xci=100mMm, |=4A.

PaccunTaTh HEpa3BETBICHHYIO SJIEKTPUUYECKYIO
1[enb nepeMeHHoro Toka: Ry =4 Om, Ry =2
13 OM, Xc1 =8 OM, URl = 20B.

Paccuntarh Hepa3BETBICHHYIO AIEKTPUUECKYIO
1erb nmepeMeHnoro Toka: R; =8 Om, R, =4
14 OMm, X 1=160M, S=320BA.

Paccuntarh Hepa3BETBICHHYIO AIEKTPUUECKYIO
1eTb nmepeMeHHoro Toka: Ry =6 Om, R, =10
15 OM, X1 =c¢ 8 OM, X = 4 OM, P =400 Br.

Kommekr omenounbix 3amanuii Ne 5 mo Teme 3 «MHAYKTHBHOCTR» (AyIUTOpHAS
caMmocTosiTeNbHas paboTa).
HaumenoBanue: COOpka CXeM C 3JIEKTPUUYECKHM CONPOTHUBIEHHEM U €MKOCTHIO M KaTyIIKaMH
WHIYKTUBHOCTH
3apanue: coOpaTh CXeMy, ONPENEIUTh MapaMeTphbl U PEXKUMBI padoThl mocienoBareabHoil RLC
enu
[Topsinok BhIMONHEHUS PaOOTHI:
1. Ilepexmrouarenu «R», «Ly, «C» ycTaHOBUTH B YKa3aHHOE MIPEMNO/IaBaTENIEM MOJI0KEHUE.
2. CoOpats cxemy (puc. 1).
3. CusTb noKa3aHUs MPUOOPOB U 3aHECTH B TadiuIy 1.
Taonuma 1

Ug U, Uj Uy I

[B] [B] [B] [B] [A]

4. BEIYUCINTE:

Y1 1om]

1)  TONHOE COMPOTHBIEHUE CXEMBI: Z =
U 2
2)  COmpOTHBIEHHE pe3ucTopa: R = E [OM]
U 3
3)  IONHOE COMPOTUBICHUE KATYIIKH: Z, = —>[OM]
|
4)  WHIYKTHBHOE CONPOTHBJIEHHE KaTymku: X, =+/Z7 —R? [Om], rae
RL - AKTUBHOC COIIPOTUBJICHHUC IMPOBOJOB KATYIIKH.

RL =3 [OM] (nepexmtouaTens «Ly» B mosoxxkeHuu 1) wim
R = 3,5 [Om] (mepexitouatens «Ly B monoxkeHuu 2).

X
5)  wumgyktuBHOCTH Katymku (I'H): L = > Lf (f =50 I 14)
T
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6) compoTHBIIEHHE KOHAEHCATOPA: X . :%[OM]

7)  emxocTh kKoHzeHcaTopa (D): C = 1 (f =50 77 L;)
2t X¢

8)  HampsDKEHHUE Ha 3JIEMEHTaX CXCMBI:

Ur = U, - HanpsbKeHHE HA PE3UCTOPE;

Uc = U4 - HanpsiKeHME Ha KOHAEHCAaTope

UarL = I'R| - akTuBHas cocTaBstomas HapsDKEHUS Ha KaTYIIKE,

UL = |- X - peakTuBHAs COCTABIIAIONIAS HAIPSHKCHUS HA KATYIIIKE;

9)  Hampspkenue Ha Bxoge cxemsr: U ,, = \/ (U r TU . )2 + (U L —U¢ )2 [B]
U,+U,

10) xo3dduunent momHocTH nenu: COS @ =
BX
11) yrox caBura (a3 MexIy HaIPsHKEHHEM Ha BXOJIE CXEMBI M TOKOM:

¢ = arccos(cos p)
12) Pe3ynbraThl BEIYUCICHHUH 3aHECTH B TAOIHILY 2.

Tabmuma 2
Z R XL L Xc C | Ur | Ua | UL | Uc | Upgx | coseo Q
[Om] | [Om] | [Om] | [mI'H] | [OM] | [wF] | [B] | [B] | [B] | [B] | [B] [rpan]

5. IlocTpouTh BEKTOPHYIO AMArpaMMy HanpspKeHUH (MpUOIM3UTENbHBIN BUJ] TUarpaMMBbl ITOKa3aH

Ha puc. 2).
Bomnpocs! k 3auery

1. Ha3zoBute pexxuMbl, B KOTOPBIX MOXKET paboTtath nocnenoBarenbHas RLC mernb

2. Omnpenenute pexxuM pabOTHI UCCIETyeMON B paO0OTe CXEMBbI

3. Ompenenure HEOOXOIUMYIO BETUYHMHY EMKOCTH KOHICHCATOPa, YTOOBI JaHHAs cXeMa
paboTana B pexxuMe pe3oHaHca HanpsokeHui. OnpeienuTe MoTHOE COMMPOTUBICHUE CXEMBI,
KO3 (GUITMEHT MOIITHOCTH, YTOJI ¢BUTA (pa3 MKy BXOJIHBIM HAMPSKCHUEM U TOKOM MTPH

paboTe cXeMbl B peXXHME Pe30HAHCA HANPSIKEHUN

4. Omnpenenurte CUCTEMY U3MEPHUTENbHBIX MEXaHU3MOB MTPUOOPOB, UCOIH3YEMbIX B

nabopatopHoii pabote
5. TlepeuncnuTh JOCTOMHCTBA U HEJAOCTATKU TAHHON CHCTEMBI
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Kommiekt omenounsix 3amanuii Ne 6 mo Teme 4 «Ilepemennsiii Tok» (AyauTopHas
caMmocTosiTeNbHas paboTa).

HaumenoBanme: Vcnonbs3oBanue npukiagHoro [1O mns pacuera menei MepeMEHHOrO TOKA.
CuMBONIMYECKUI METOJI pacueTa

3aganue: pemuTh 3a7a4y CUMBOJIMYECKUM METOZOM. BapuaHT yka3biBaeTcs mpemnoiaBareiem (CM.
TabnuIy BapuaHToB). B kaxmom BapuaHte ompenenutb TOkH |; um Ip B obenx BerBsx; Tok I B
HEpa3BETBJICHHOM YacTH Lemnu; HanpsbkeHue U, mpusoxkeHHoe K 1enu. IlocTpouTh BEKTOpHYIO
nuarpammy tenu. Hanpsbkenue, mpriioeHHOe K IIeNU, CYUTATh HEU3MEHHBIM.

o———
Paccunrtarh pa3BeTBICHHYIO AICKTPHUYCCKYIO R, R,
1 1ens nepeMeHHoro Toka: Ry =5 Om, Ry =3 U D
Om, X1, =40M, Q=64BAp Xi
i —
———
R,
Paccuntarh pa3BeTBICHHYIO AIEKTPUUECKYIO U D R,
2 1erb nmepeMeHHoro Toka: Ry =2 Om, R, =3 X,
OMm, X =4 OmMm, I, =5A
o
Paccunrtarh pa3BeTBICHHYIO AICKTPUUYCCKYIO [] R
3 1eMb nepeMeHHoro Toka: R1=4 Om, X =5 U T X
OMm, Iy =5A

Paccuntarh pa3BeTBICHHYIO AIEKTPUUECKYIO
4 1IeTb mepeMeHHoro Toka: Ry =6 Om, R, =3
OM, X1 = 8 OM, X2 = 4 OM, P2 =300 Br.

Paccunrtarh pa3BeTBICHHYIO AICKTPHUYCCKYIO
5 Lemnb nepeMeHHoro Toka: Ry =16 Om, X1 =
120M, Xc=100mM, P=256Bt

Paccuntarh pa3BeTBICHHYIO AIEKTPUUECKYIO
6 1erb nepeMeHHoro Toka: Ry =12 Om, R, =8
OM, X2 = 10 OM, Xc1 = 16 OM, Q|_2 =250

BAp.
——
R,
PaccunTarh pa3BeTBICHHYIO JIEKTPUUYECKYIO o [Or
7 1ens nepeMeHHoro Toka: R1=50mM R, =4 X
Om, X2 =60mM, I =6A R,
=
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=
PaccunTtars pa3BeTBICHHYIO DIEKTPHUECKYIO X,
8 1eNb MepeMeHHoro Toka: Ry =150M, R, =12 | |u []R .
OMm, X 2=200M, X =40Mm, P;=240Br ’
XcZ
e
R, [R,

PaccuMTaTh pa3sBETBICHHYIO DIEKTPUUECKYIO
9 HeMb epeMeHHOro Toka: Ry =3 OM, Ry =6 U
OM, XCI =4 OM, Xcz =8 OM, |2 =4A

PaccunTath pa3BeTBICHHYIO 3JIEKTPUUECKYIO
10 1ens nepeMeHHoro Toka: Ry =4 Om, R, =8
OM, X|_2 =12 OM, XCI =3 OM, Xcz =6
OMm, P, =288 Bt

Kommekt onenounsix 3amanuii Ne 7 mo Teme 4 «llepemennbrii Tok» (AyauTopHas
caMmocTosiTeNbHas paboTa).
HanmenoBanue: CO0pka cxeM Ha IEPEMEHHOM TOKE
3agaHue: uccleOBaHWE HOPMAIBHBIX W aBapUUHBIX PEKUMOB pabOThl Tpex(dasHOU Ienu mpu
COCIMHEHUU Harpy3KH 3Be3/101
[Topsiiok BEIMOTHEHHS pAOOTHI
1. CoOpath cxemy (cxema Mmoka3zaHa Ha pHC. 1, 9acTh CXEeMbI TTOKa3aHHAs CHHUM I[BETOM, COOpaHa).
2. B paboTe He0OX0AMMO BBITIOHUTH 6 OMBITOB. B Ka)10M OIbITe HEOOXOAUMO H3MEPUTH TOKHU B
JIMHEWMHBIX U HEUTPAIBHBIX MPOBOJIAX, JIMHEHHbBIC HANPSHKEHUS. 3HAYEHUE MOIIIHOCTEHN
noTpeduTeNei I KaXKI0TO OIBITa 3a/1aeTCs MPEIOoI1aBaTeIeM.
Ot 1.
Cummerpuunas Harpy3ka (Pa = P = P¢) ¢ HeiTpaiabHBIM IPOBOJOM.
S1; S2; S3; S4 - BKIIFOYEHBI
S5 - BBIKITIOYEH.

OmnpiT 2.

CummeTpudHas Harpy3ka 0e3 HeMTpaabHOTO ITPOBOIA
S1; S2; S3 - BKIIOUEHBI

S4; S5 - BBIKJIFOYCHBI.

OmnbiT 3.

He cummerpuunas narpyska (P, > Pp = P¢) ¢ HeliTpaibHBIM IPOBOAOM
S1; S2; S3; S4 - BKIIFOYEHBI

S5 - BRIKITIOUEH

OmpiT 4.

He cummMerpuyHnas Harpy3ka 0€3 HeHTpaJIbHOTO IMPOBOIA
S1; S2; S3 - BKIIOUEHBI

S4; S5 - BBIKJIFOYCHBI.

OmnspiT 5.
OOpsIB a3l A pu CUMMETPUYHOI Harpy3ke
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S2; S3 - BKIIFOYEHEI
S1; S4; S5 - BBIKIIIOUEHEL.

OnpIT 6.
KopoTtkoe 3ambikanme B ¢aze A Mpu CUMMETPUIHON HArpy3Ke.

32

Brirouurts TyMOsep S5 MOXKHO TOJIBKO IIOCJIE OTKIKYEHUs TyMOaepa S4.

S4 - BRIKIIIOUEH
S1: S2; S3: S5 - BKIIIOUYEHBI.

3. Pe3ynbTaThl M3MEpEHUH 3aHECTH B TAONHUILY.

Taonumua
Ne | Po | Pg | Pc la Is Ic In Ua | Ug | Uc | Uag | Ugc | Uca
o/n | [Br] | [Br] | [Br] | [A] | [A] | [A] | [A] | [B] | [B] | [B] | [B] | [B] | [B]
1
2
3
2
5
6

2. IlocTpouTh BEKTOPHBIE AUAarpaMMbl HAIIPSDKEHUI U TOKOB JJIS1 YKa3aHHBIX NPENoaBaTeIeM
OTIBITOB (MPHOIM3UTENBHBIN BUJ BEKTOPHBIX AUAarpaMM MOKa3aH Ha puc. 2).

Conepxanue oTyeTa

1. HOMEp, Ha3BaHME, IIEJIb PAOOTHI;
2. CXEMBHI;

3. Tabmnuua;
4. BEKTOpPHBIE IUArPaMMBI.

Bomnpocs! k 3a4yeTy

1. Jlaiite ompeneneHus (pa3HbIX U TMHEHHBIX HAMIPSHKCHUH
2. JNaiite ompeneneHus (a3HbIX U IMHEHHBIX TOKOB
3. YKaxuTe COOTHONIICHUS] MEXIy (Da3HBIMH U JIMHSHHBIMH HANPSHKCHUSIMU M TOKAMH TTPH

COCAMHCHUH HArpy3Ku 3B63,Z[OI>'I " TPCYTrOJIbHUKOM

4. VYxaxuTe cTaHAApTHBIC 3HAYCHUS (a3HbIX U JIMHEHHBIX HAMPSKEHUI HAa MOTPEOUTENAX
Y HA UCTOYHUKAX 3JIEKTPOIHEPTUU

oo

ceueHue (110 CPaBHEHMIO C CEUEHHEM JIMHEHHBIX TPOBOIOB) JOJKEH UMETh
HEUTpaJIbHBINA NIPOBOA. B KakuX ciy4asx JIMHEWHBIN IPOBOJ HE HYKEH

Omnpenenute HOMEpPA ONBITOB, B KOTOPBIX LieNb paboTaja B aBapUHHBIX peXXUMax
OnumuTe CUTyaIyy, B KOTOPhIX HEOOXOIUMO NPUMEHSTh HelTpanbHbIi ipoBo. Kakoe
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Kommnekt oueHounsix 3amaHuii Ne 8 mo Teme 5 «Onekrpuueckue usmepeHus» (AyauTOpHas
CaMOCTOSITEeIIbHAs padoTa).
HaumenoBanue: lcnonp3oBaHHE amIepMeTpOB, BOJIBTMETPOB, YacTOTOMEPOB, (Ha30MeTpoB,
BaTTMETPOB, OMMETPOB, METOMMETPOB
3ananmue: MOMOILBI0  WM3MEPHUTENBHBIX  NPUOOPOB  OMpEAETUTb  CTENEHb  3arpy3Ku
JNEKTPOABUTATENS,  W3YUUTh BIIMSHHE CTENEHU 3arpy3Kd OJJIEKTPOJBHUTraTelis W EMKOCTH
KOMIICHCUPYIOIIUX KOHACHCATOPOB Ha KOA(PPHUIIMEHT MOIIIHOCTH CETH
Heob6xomumoe o6opynoBanue: JIabopaTopHBIi CTEH/I.

AmMniepmerp

BonbsrmeTp

Bartmerp Tpexdazubiii

dazomeTtp
[Mopsimok mpoBeaeHust paboThI

1. CoOpatb cxemy (4acTh CXEMBbI ITIOKa3aHHAs CHHUM IIBETOM, COOpaHa).

2. YCTaHOBHTD BBIKJIIOUATEIb HATPY3KHU DJIEKTPOABUTATENS B MTOJOKEHHUE «BBIKIL.Y,
MOTEHLIMOMETP PETYIUPOBKH HArPY3KH B MOJOKEHHE «miny, nepexiarodarenu «C» u «R» - B
CpeaHee MOJI0XKEHHUE.

3. 3amycTuTh AJEKTPOABHUraTeNb. BKIIOUUTH HArpy3Ky, W IJIABHO YBEIMYMBAsl €€ JTOOUTHCS
3aJJaHHOTO IIperojaBaTelieM 3HaueHHs MOoTpeOsseMoil ABHraTeneM MOIIHOCTH Pj.
[Tokazanus nmpuOOPOB 3aHECTH B TAOIHILY.

4. He u3MeHss Harpy3ku Ha 3JICKTpPOJBUTATeNe MOAKIIOYUTH CHaudana KoHaeHcartop Ci, a
3atem C; (C, > Cy). ITokaszanust mpuOOpoB 3aHeCcTH B TaOIUIy. OTKIIOYUTH KOHIEHCATOPHI.
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5. He u3meHsis Harpy3ku Ha 3JIEKTPOJBUTATENE TMOAKIIOYNTL CHadana peoctar Ri, a 3arem Ry
(R2 > R1). [Tokazanus mpubopoB 3aHecTy B TadauIly. OTKIIOUYUTH PEOCTATHI.

6. VYBenumuuTh HArpy3Ky M0 3aJaHHOTO IPENojaaBaTesieM 3HAYEHUS MOTPEOIIeMON MOITHOCTH
P,. Iloka3zanus nmpubopoB 3aHectu B Tadbnuily. [loBropuths onbIThl ¢ KoHneHcatopamu Ci,
C, u peocraramu R1, Ry, Ycranosuts nepexmouatenu «C» u «R» - B cpeiHee moJIoKEeHHE.

7. OTKJIIOYUTH JBUTATENb, JUISI 3TOTO YCTAHOBUTH MOTEHUUOMETP PETYIUPOBKH HArpy3Ku B
MOJIOXKEHUE «Miny, BBIKIIOYATEh HArpy3KH SJIEKTPOABUTATENS B TOJOXKECHHE «BBIKIL.Y,
OTKJIIOYHTH ITUTAHUE

Tabmnuma
[MonoxxeHue P U | Cos o
nepeKIrouaTenei [BT] [B] [A]

0 P, =
C, P, =
C, P, =

R 1 P 1=

R 2 P 1=

0 P; =
C, P, =
C2 PZ =

Rl PZ =

R2 PZ =

1.
2.
3.

1.

Conepxanue oTyeTa
Howmep, nHazBanue, 11esp paboTh
DJIeKTpUYECcKas cxema
Tab6muna

Bormpocs! k 3agery

Jlate ompeneneHre AaKTUBHOW, PEaKTUBHOMW M MOJHOM MoOIIHOCTAM. Kakumu OykBamu HX

0603HaanOT, B KaKuX €AMHHUIAX OHHU U3MEPAIOTCA

2.
3.
4.

5.
6.

Jatb onpenenenue ko3pUIEHTa MOIIIHOCTH, KaK ero 0003HaYaroT

[TpuBecTu npuMepbl aAKTUBHBIX, AKTUBHO-UHAYKTUBHBIX, YUCTO PEAKTUBHBIX MOTPEOUTENEH.
Onpenenuth BeIMUUHY K03 (PULIMEHTa MOITHOCTH, €CITH B CETh BKJIIOUECHBI:

TOJIBKO JIaMITbl HAKaJIUBaHMUS,

TOJIBKO KOHJEHCATOPBI;

ACHHXPOHHBIN AJIEKTPOBUTATENH HA XOJIOCTOM X0y (TPUOIU3UTEIHHO)

ACHHXPOHHBIH 3JIEKTPOBUTATENIb C HOMHUHAJIBHON HAarpy3Koi (MpuOIU3UTENBHO).

HauepTtuth TpeyronbHUK MOITHOCTEH (Harpy3Ka - aCHHXPOHHBIN IBUTATENh).

Hcnonp3ys UTOTM NPOBEACHHBIX U3MEPEHUM yKa3aTh, KAK U3MEHSIIOTCS aKTUBHAsl, pEaKTUBHAs,

MOJTHAsI MOIITHOCTH, OTPEOJIIEMBIN TOK, KOA(DPHUITUEHT MOIITHOCTH:

7.

MIpU YBEJIMUEHUHU HArPy3KU Ha Bally JIBUTATEIs;
IIPHU MOJKJIFOYEHUH KOMIIEHCUPYIOIIMX KOHJIEHCAaTOPOB
IIPY MTOAKJIIOYEHUHU PEOCTATOB
Onpenenuth CHCTEMY HU3MEPUTENBHBIX MEXAaHU3MOB IPUOOPOB, HCIONB3YEMBIX B

nabopatopHoii pabote
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Kommiexkt onenounsix 3amanuii Ne 9 mo Teme 5 «Dnekrpuueckue usMepeHus» (AyauTopHas
CaMOCTOSITEeIIbHAs paboTa).

HaunmenoBanue: Vcnonb3oBaHue MyJabTUMETpa

3ajanmMe: M3y4UTh OCHOBHBIE HEHUCIPABHOCTU IOJIYIPOBOJAHUKOBBIX HPHUOOPOB, CXEMBI
HOJKIIIOUEHUS TPHOOPOB U MOPSI0K MPOBEPKHU HIIEKTPOHHBIX IPUOOPOB C MOMOIIBIO MYJIbTHMETPA.

1.

BrisBieHre HeMmonagoKk ITUOIOB M CTaOUIUTPOHOB. McrpaBHBIE MONYIPOBOJIHUKOBBIE
TUOABl M CTaOWJIMTPOHBI 00JaNAIOT OJAHOCTOPOHHEH NPOBOAMMOCTBIO, a OOJBIIMHCTBO
HEHCIIPAaBHBIX — JBYCTOPOHHEH MPOBOAMMOCTHIO. BO3MOXXKEH Takke BHYTPEHHHH OOpBIB.
JU1s BBIABIICHHSI HETIOJIA/IOK AMO0/1a OJTUH M3 €T0 BBIBOJOB OTIAWBAIOT OT IEYATHON CXEMBI U,
MOJIB3YSICH OMMETPOM, MPOBEPSAIOT HAIUYUE OJAHOCTOPOHHEH mpoBoAuUMOCTH nuona. [Ipu
OpSMOM BKIIIOYCHHU OMMETpa TMOJOXHUTEIbHBIM MOJIOC BHYTPEHHEW OaTapedn omMMeTpa
MOJKIIIOYAIOT K aHOAY AuoAa. B HUQPPOBBIX MyIbTUMETpax B PEKUME HCIBITAHUS P-TI-
nepexoia HCHOJB3YeTCs TOK Mopsaka IMA, a Ha Jucmiee OToOpaxkaercs: NaJeHHe
HaNpsDKEHUST Ha ATOM TepexoJie¢ B MUJUIMBOJIBTAX. Y MCIPABHBIX T€PMAHHUEBBIX TUOJIOB
nageHue HampspkeHus coctasisger 100...200 mB, y kpemHueBbix — okosio 600 MB. Ilpu
0o0paTHOM MOJKJIIOUYEHUH HCIPABHOTO Tepexoja AUCIUIeH TIOKa3bIBaeT MEPEroIHEeHNE
cuerynka (cm. puc. 10.9).

BrisiBieHre Hemojajok CTaOWIUTPOHOB BBIMONHSIOT, MO0 HE OTAENsAs CTaOWJIUTPOH OT
IU1aThel, JIMOO OTCOEAMHMB €ro. B mepBoM ciyyae BKIIOYAIOT TOK MHMTAaHUS IUIATHl U
U3MEpSIOT pabouee HaNpsKEHHE HAa CTAaOMJIMTPOHE: €CIM OHO OKaXeTcs B Ipeaenax
HOPMAaJIbHOTO 3HA4YEHHUs JJIS JAHHOTO TUMA CTaOMIUTPOHA, TO OH HcHpaBeH. Bo BTOpoM
cllydae, Kak U MpHU MPOBEPKE AUOIO0B, U3MEPSIIOT CONPOTUBICHUE IPU IPSIMOM U 0OpaTHOM
NPUJIOKEHNUHU HanpspkeHus. [Ipu mpoBepke HEKOTOPBIX KPEMHUEBBIX CTAOMIUTPOHOB UMEIOT
B BUIY, YTO €CIIM NIPUJIOKEHHOE OOpaTHOE HaMNpsDKEHHWE HE TMPEBBIIIAeT HaNpsKEeHUs
cTabWUIM3allii, TO CBOWMCTBA CTA0WJIMUTPOHA HUYEM HE OTIMYAIOTCS OT CBOWCTB JIF0OOTO
UOJ1A.

+ —_—
A @

Pue. 10.9. Ipopepka 1Hoa0B

BrisBienre Hemonaaok OWIMONSPHBIX TPaH3UCTOPOB. B OuUMOIsipHOM TpaH3UCTOpE p-Ti-
nepexobl SBISIOTCS aHAJIOraMHU MEepPeX0/10B OOBIYHBIX AUONOB. B TpaH3ucTope Tuma p-m-p
UMEIOTCSl KaK OBl JIBa MOCJIEI0BATEIbHO COCIMHEHHBIX TUO0JA, Y KOTOPBIX KaTOMbI, T.€. I-
00JIacTH TEepexoJI0B, COCAMHEHbI BMECT€ W TMOJKIIOYEHBI KO BBIBOJY 0a3bl, a aHOJBI
MOJIKJIIOUEHBI K BBIBOJAM SMUTTEpa U KoiuiekTopa. B Tpansucropax tuma n-p-m c¢ 6azoit
COCAMHEHBl aHOABI UOJO0B. Eciam B HCIpaBHOM TpaH3HCTOpe Tuma p-mi-p K 0Oaze
MOJKIIIOUUTh TOJIOKUTEIbHBIA TOJIOC BHYTpEHHEH OaTaper OMMETpa, TO MEepexXojbl
3aMyparoTCs, 1 OMMETP TMOKaXeT OOJIBIIOE COMPOTHBICHUE MEXIY 0a30i M KOJIEKTOPOM
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nim 6a30it u SMuTTEpOoM. Eciu ke Kk 6a3e MOoAKIIOYAIOT OTPHUIIATEIbHBIN MTOJIFOC BHYTPEHHEH
Oarapen OMMETpa, TO OH MOKAa3bIBAET MAJIOE COMPOTHBIIEHNE OTHOCUTEILHO SMUTTEpa WIH
KoJulekTopa. Jlyis TpaH3uCTOPOB THMA M-P-TI MOJISIPHOCTU TOAKIIOYAEMOT0 HaNpsKEeHUs
Oynyt oOpaTHbIMH. M3Mepsisi CONPOTHBIICHHE, HENb3s JIOMYCKaTh MEPErpy3Ku IMepexoioB
TOKOM, TaK KaK OHa MOXXET INPUBECTH K BBIXOJY TpaH3ucropa u3 crpos. Haubonee
0e30MacHO MPHUMEHITh OMMETPHl C BHYTPEHHHM HCTOYHHKOM HampspkeHus 1,5 B, a B
MHOTONPEACIBHBIX OMMETpPax MCHOJIb30BaTh MIKaibl ¢ npenenamu x100 wim x1000 Owm.
Ecnu monx pykoil HET NPUHUMIHMAIBHOM CXE€Mbl M HEHU3BECTHO, KAKOM W3 BBIBOJOB
KOJUICKTOp, a Kakoh — 0a3a, BOCIOJIB3YUTECh ITU(MPOBLIM TECTEPOM ¢ (PYHKIIMEH KOHTPOJIS
apaMeTpoB MOIYIPOBOJHUKOBBIX 1U0J0B. [Ipexe Bcero mpoBepbTe, €CTh I MapKUPOBKA
Ha KOpIyce TpaH3MCTOpa WM 0003HAUeHHE BHIBOJOB HAa MOHTaxkHOMU muiate. [IpoBeprTe mo
CIIPABOYHHKY THI TPAH3UCTOPA, KAKOBBI MAaKCHMaIbHBIC 3HAUCHUS pa0OYUX HAMPSIKEHUH U
JUISL KAKOTO THIIA [eneil OH mpeHa3HayeH.

Ecnu ke Ha KopIyce TpaH3MCTOpa HET HU MapKUPOBKH, HU OOO3HAYEHHS €r0 BBHIBOJIOB,
MOMBITAaTECh OMPENENIUTh BBIBOJ 0a3bl, HMCMONb3yd (YHKIHIO MPOBEPKU MapaMeTpOB
MOJTYIIPOBOTHUKOBBIX JHOA0OB LH(ppoBoro tecrepa. OTHOCUTENBHO BbIBOJA 0a3bl TOJIKHBI
MMPO3BAaHMBATLCS B MPSMOM BKJIIOUEHUH 00a Tepexojia TpaH3ucTopa 0aza-sMuTTep U 0asa-
KOJUIEKTOP. CHayalla K BBIBOJY 0a3bl MOJKIIIOYASTCS MOJOKUTEIBHBIA HIyN HHU(pPOBOTO
Tectepa. M3MepeHHbIe BETUYMHBI CONPOTUBIICHUN MEXIy BBIBOJAMH 0a3a-KOJUIEKTOpP M
0a3a-5MUTTEP JOJDKHBI OBITH MPUMEPHO OJMHAKOBBIMHU, OJHAKO, KaK IMPABHUIIO, 3HAYCHHE
COMPOTUBIIEHUS MEXAY BbIBOJAMU 0a3bl W HMHUTTEpa UId MCIPABHOTO TpaH3UCTOPA
HECKOJIbKO BbIIe. Hampumep, mpu mpoBepke Tpanzucropa 2SC5353, ucnonb3yemoro B
KauyecTBE KIJIFOUEBOTO B CXEME MOJIYMOCTOBOIO MHBEPTOPA, COMPOTHUBIIEHHE 0a3a-KOJIIEKTOP
coctaBmwiio 609 Om. CompoTuBieHHE, U3MEPEHHOE MEXIY BbIBOAAMU 0a3bl M AIMUTTEPA,
okazasiock 667 Om (puc. 10.10).

n-p-n

b

[ 06090 | [ oe67 0 |

+ -_—
P s

Puc. 10.10. [Tpoeepka OMMOAAPHBIX TPAH3UCTOPOB THNA H-p-H

BrisiBieHre Hemonagok MmoJjieBbIX TpaH3ucTopoB. Hanbomnee yacto moBpexkieHHuEe MOJIEBOTO
TpPaH3MCTOpa BO3HUKACT B pe3yJbTaTe »3JIEKTPUYECKOr0 Mpodos H30JIATOpa 3aTBOpA.
Bo3HukIMe TOKM MOTYT BbI3BaTh IOJHBIA OTKa3 TpPaH3UCTOpa (KOPOTKOE 3aMbIKaHUE
MEXIy 3aTBOPOM M AJIEKTPOJAMU CTOKAa M MCTOKA, OOPBIB IIETIH JIFOOOTO 3JIEKTPOJAA) WM
YaCTHUYHYIO YTpary ero paboTOCHOCOOHOCTM B BHJE YXYAIICHUS JIIEKTPUUYECKUX
napameTpoB (Bo3pacTaHME TOKa 3aTBOpPA, YMEHBIIEHHE TOKAa CTOKA U KPYTU3HBI
XapaKTepUCTHKH, YBEIHMUYEHNE IOPOroBoro HamnpsbkeHus ). [lociaennss rpynna noBpexaeHui
MPOSIBIISICTCS. KaK pe3yabTaT HApYIICHHs] CTPYKTYphl MpuOopa: oO0pa3oBaHHE JTOKATBHBIX
obnacrell mpoOosi, meperopaHue AOpoXeKk Meramnuzauuu. [Ipu pemoHTe ammapaToB C
NPUMEHEHUEM TMOJIEBbIX TPAH3UCTOPOB YACTO BO3HUKAET 3ajladya MPOBEPKU ITUX
TpaH3UCTOPOB. Yalie BCero MpUXOAMTCS UMETh /€O C BBIMLEAINIUMUA U3 CTPOS MOUIHBIMU
MOJIEBBIMH TPAH3UCTOPAMU UMITYJIBCHBIX OJIOKOB MUTAHWS M AHAJIOTUYHBIX UM. 32 PEAKUM
UCKJIIIOYEHHEM B COBPEMEHHBIX CXEMaX HCIIOJIb3YIOTCS TPAH3UCTOPBI C H30JHMPOBAHHBIM
3aTBOPOM U MHIYLIMPOBAHHBIM KaHAJIOM I-TUMA. JTO O3HAYAET, YTO MPOBOASIIMI y4acCTOK
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(kaHad) MEXIy MCTOKOM M CTOKOM MOSBISIETCS TOJBKO IPU HAJIMYUM HA 3aTBOpE
MIOJIO)KUTEIIBHOIO OTHOCHUTEIBHO MCTOKa INoTeHuuana. IlomeBoil TpaH3ucTOp MMeEET Tpu
BeIBOza: 3atBop (Gate), crok (Drain), mcrok (Source). PacmosoxeHne 3THX BBIBOJOB Ha
TPaH3UCTOpaX PaA3HBIX MPOU3BOAUTENICH MOXKET OBITh pa3iWYHbIM. Yaiie BCEro BBIBOJIBI
TPaH3UCTOpPa MOYKHO OIpPEESNIUTh 10 MapKHPOBKE Ha IJIaT€ PEMOHTHUPYEMOrO ammnapara
(0OBIYHO BBIBOABI MApPKUPYIOTCS 3arjlaBHBIMU JIaTHHCKMMHU OykBamu G,D,S). Ecnu Takoit
MapKUpOBKM HET, TO JEJaTeIbHO BOCIOJb30BaThCA CIPABOYHBIMU JaHHBIMH. O4YeHb
Ba)XHBIM MOMEHTOM IIpH MPOBEPKE IMOJIEBBIX TPAH3UCTOPOB SIBJISAETCS COOIIOACHUE TPaBUII
0€30I1aCHOCTH AJIsl NIPEJOTBPAILEHHs] BBIXOJA U3 CTPOsl TPAH3UCTOpPA BO BPEMs IPOBEPKH.
Jleno B TOM, YTO TOJIEBbIE TPAH3UCTOPHI, OCOOCHHO CTapbIX BBITYCKOB, OYCHb
YYBCTBUTEIbHBl K CTATHYECKOMY OJJIeKTpuuecTBy. JKenareinbHO HaleTh Ha PYyKy
3a3eMJIAIOMK Opacier Al CHATHS ¢ ce0sl HaKOIJICHHOTO CTaTUYECKOIro 3JEKTPUYECKOTO
3apsiia. Y BCEX COBPEMEHHBIX MOIIHBIX MOJIEBBIX TPAH3UCTOPOB MEXKAY CTOKOM M MCTOKOM
MMeeTcs napa3uTHbIN BecTpoeHHBIN Anon VD, (3To cBs3aHO C TEXHOJIOTHEN MPOU3BOACTBA),
IIO3TOMY IIPU TOJjaye Ha MCTOK MOJIOKUTENIBHOTO, a HA CTOK OTPHUIATEIBHOTO HAIPSKEHUS
MYJBTUMETP MOKaXeT conpoTusieHue nopsaka 600 Om. Beerna moMHUTE 0 BO3MOXHOCTH

HaJIMYHWA TaKOI'o Aroaa U HEC IIPUMUTE €TI0 3a HCUCIIPABHOCTH TPAH3UCTOPA.

Puc. ]0.11 [Tokaszarms OMMeETpPa MpY MOAKJIIYEHHH ero K MOUHOMY TTOJIEBOMY TPaH-

3UCTOPY C HHAYUMUPOBAHHBIM KAHAMIOM H-THUIA! @ — BJIHAHHWEC ITAPa3sHTHOIO OHOOA TIPKH

WHBEPCHOM TIOIKITIOUEHUH MCTOK—CTOK; i — BECKOHCUHOE COMpPOTHBICHHE MPH Mpa-

BWIBHOM NMOAKNKYEHHH HCTOK—CTOK| & — 34psiilKka eMKOCTH 3aTBOpa HAlpPsOKEHHEM,

NPEBRIUAIDIIHM ITOPOT OTIMHPAHWAL ¢ — HUIMCPECHUC COTNPOTHBICHHA OGDH'JOBHBIJJL‘I'OCH
KaHana

Kommiekt omenounsix 3amanuii Ne 10 mo Teme 6 «DiaekTpuyeckre ManiMHbD» (AyauTopHas

caMmocTosiTeNbHas paboTa).
HaumenoBanue: [loaxmodenue tpancdopmaropa. BropuuHbie HCTOUHUKH JIEKTPOUTAHUS

3ajaHMe: TO3HAKOMHUTHCA C YCTPOWCTBOM TpaHC(HOpPMATOpa; YCBOMTH NMPAKTUYECKHE HPUEMBI
UCCIIeIOBaHMs TpaHcPopMaTopa METOJIOM XOJIOCTOrO X0/a, KOPOTKOTO 3aMbIKaHUs U PaOOTHI MOJ

Harpy3Kou.

[ToaroToBka k padote:1. [ToBTOpUTH TEOpETHUECKUI MaTepUal: IPUHIIUI ICUCTBHUS U YCTPOMCTBO

TpaHc(hOPMATOPOB; OMBITHI XOJIOCTOT'O X0/1a M KOPOTKOTO 3aMbIKAHHSI; MOTEPH U K.I1.11.
TpanchopmaTopoB; padboTa TpaHCHOPMATOPOB MO HATPY3KOM.
2. IloarotoBuTh B paboueil TeTpaau TaOIUIIBI 7S 3aHECEHHSI Pe3yIbTaTOB SKCIIEPUMEHTOB U
KOOPJMHATHBIE CETKH ISl IOCTPOEHUS TpapuKOB.
[opsimok paboTsI:

1.0nbIT X0/10CTOr0 X044a.
CoGpatb cxemy (puc. 1). [Ipenensr uzmepenus npudopos: pVi — 300[B], pV2 — 30[B], pW -
2,5[A]-300[B], pA - 2,5[A].
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Hanpspxenue Ha nepBUYHON 00OMOTKE aBTOTPaHCHOPMATOPOM UBMEHATDH OT HYJIA 10
HOMHHAJIILHOTO, 3a)UKCUPOBaB 5 + 6 Todek. J[aHHbIe M3MepeHui 3aHeCTH B TadnuIy 1.

Tabmuma 1
N3mepeno Beruucneno
U, lo Po Uoz K oS @ Zo X0 ro
[B] [A] [B1] [B] [Owm] [Om] [Om]
W3 ombITa X0JIOCTOTO X012 ONPEACITHUTh:
Ul

[ ko3 puureHT TpanchopMay Mpyu HOMUHAIBHOM HanpspkeHuu: K =

[l motepu B ctanu: Py = Pcr.

[ koa(punmeHT MourHoCTH: COS @ =

] mapameTpsl Tpancopmaropa: Z

P

0

U
0=

Iy

C

1

o =

R

>
0

U02

Xo = (/ZZ -1}

[Toce 06paboTku qaHHBIX Tabmuiel 1 ctpost 3aBucumoctu lg = f(Uq) u Po = f(U1), npumepHbIit
BU/J] KOTOPBIX MPEACTABIIEH Ha pUC. 2.

2. OnBIT KOPOTKOT'O 3aMbIKaHUS.

Cobpats cxemy (puc. 2). [Ipenenst usmepennii mpudopos: pV1 — 15 B; pA1-2,5 A; pA2-10 A,
pW - 2,5A, 30 B.
[lepen mpoBeeHNEM OMIBITA CIIEAYET YOSAUTHCS B TOM, YTO PYKOSITKA aBTOTpaHchopMaropa

YCTAHOBJICHA B HYJICBOC ITOJIOKCHUC. Ilocie BkIrOYCHUSA HaMps’KCHUEC YBCIIMYHUBAKOT 10 TCX IIOP,

IIOKa TOKH B 0OOMOTKax He AOCTUTHYT HOMHWHAJIbHBIX 3HAYCHUH. HpI/I IMPOBEACHNHU OIIbITA

3aukcupoBath 5-6 TOUYEK, JTaHHbIE H3MEPEHUI 3aHECTH B TaOIUILy 2.

Ta0nuua 2
N3mepeno Brrancieno
Ui lke l2 Py Uy Zy M Xk
B A A Bt % OmMm OmMm OmMm
Onpenenurs:
- HaIl Ug= Y1 100%:
pSIKEHUE KOPOTKOTO 3aMBIKaHUS B MPOIIEHTAX OT HOMUHAIBHOTO Ux = T 100%:;
H

2 2
- MOIHOCTb IOTEPH IPU KOPOTKOM 3aMbIKaHUU Py = Py, + Py, =171 + 1513

IIo AAaHHBIM OIIbITA OIMMPCACIIAIOT MApaMCTPbl KOPOTKOT'O 3aMbIKAHU

%= yZETE.

Zkzu_k
Ik

P .

-
I
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[TonydyeHHble 3HaYEHUST COMPOTUBIICHU PUBOAT K TEMIIEpATYpe 75°C, s wero YMHOXAIOT UX
Ha ko3¢ ¢unment 1,24.

[Moctpouts xapaktepuctuku Pyx = f(Uk) u Ik = f(Uk), npuMepHBbIii BUI KOTOPBIX MOKa3aH Ha
puc.4.

3. Pabora Tpanchopmaropa non Harpyskoir. Cobpath cxemy (puc. 5). [Ipenenst usmepenuit
IprOOPOB YCTAaHOBUTH, UCXOAS U3 MACIOPTHBIX JaHHBIX TpaHC(hOopMaTopa.
Y CcTaHOBUTH Ha MEPBUYHON 00MOTKE TpaHChOpMaTOpa HOMUHAIBLHOE HanpsbkeHue. M3amensis
COIIPOTHUBJIEHUE HArPy3KH, YCTAHOBUTD 3aJJaHHBIN IIperoiaBaTesieM TOK BO BTOPUYHOM 0OMOTKe.
PesynbraTsl H3MepeHuii 3aHeCTH B TabauIy 3.

Tabmuma 3
12(A) P, (Bt) P, (Br) | XP(Br1) P (Br)

Boraucnutse, none3ysics popmynamu: AP =Py —-Py; 2P =Py + (I—2 )’ Px.
2n
4. Pacuétable HOPMYJIIBI U paCUETHI.

=il

20m Dw |§ o

o

“$ o
TV 22024 E

Pue.2

5. I'pahuku XxapaKkTepUCTHK.

U U,

Kommiekt omenounsix 3amanuii Ne 11 mo Teme 6 «DiaekTpuyeckne ManIMHbBD» (AyauTOpHas
caMmocTosiTeNbHas paboTa).

HaumenoBanue: [logkiioueHne MalyuH NOCTOSIHHOTO Toka. Cy/J0Bble MAllIMHbBI TOCTOSIHHOTO TOKa
3agaHmMe: wHcCleNOBaTh PEXUMBI  PabOTHI  JBUTATENEH IOCTOSIHHOTO ToKa. IlocTpouTsb
XapaKTEPUCTUKU JABUTATEINsI TIOCTOSHHOTO TOKA € TapajieIbHbIM BO30YXKACHHEM
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1. O3HakoMHTBCS CO CXE€MOH. Y CTaHOBUTH: TyMOJIEp «HArpy3Ka» B MOJIOKEHHUE «BBIKIDY,
peocTaT «Harpy3ka» B TOJIOKEHUE «miny.
2. PerynupoBoYHasi XapaKTepUCTUKA JBUTATES.

1)

2)

3amycTuTh IBUTATENb, CHATh IOKa3aHUS TaXOMETpa U aMIiepMeTpa pA (Tok
BO30YKJICHHS) M 3aHECTHU B TIEPBYIO Tpady Tadbmuipl 1.

Wzmensist conpoTtuBieHue peocrara Rg B nenu ooMoTku Bo30Oyxaenue ot 0 1o 200
[OM] cHuUMaTh MOKa3aHus MPUOOPOB U 3aHOCUTH B TaOIHILY 1.

Taomnuma 1

Is [A]

n [06/MuH]

3. Paboumne xapakTepuCTHUKH IBUTATEIIS.

1)
2)
3)

4)

Vcranosuts Rg = 0.

CHATh TOKa3aHUS TPUOOPOB 71T XOJIOCTOTO X0/1a IBUTATEIS ¥ 3aHECTH B TaOJIHILy 2.
Brrounts TymMOJep «Harpy3ka» u, peryiaupys Harpy3Ky Ha Baly JBUTATENs Tak,
yTOOBI TOKA3aHUS JUHAMOMETpa yBenunuauBauch Ha 0,5 +0,7 [Kr] B kaxaoM
MOCIIEAYIOIIEM OIBITE, CHUMATh TIOKa3aHUs MPUOOPOB U 3aHOCUTH B Ta0IHILy 2.
[TocnenHMiA OTIBIT BHIMOIHUTE, KOT/Ia YCHIIHE, CO3/1aBaeMOE JICKTPOMArHUTHBIM
TOPMO30M JIOCTHTHET MPUOIM3UTETHHO 4 [KT].

Tabauua 2

N3mepeno Brrancieno

n U lgq Ig | P M P; n

[kr] | [o6/muH] | [B] [A] [A] [A] [Br] | [H-m] | [B1] [%]

4. BBIYUCIIUTE:

1)
2)
3)

4)

5)

TOK, motpebmsiemslit geuratenem: | =1, + 15 [A]
norpebisemas momHocts: P, =Ul [Br]
momenT Ha Bany gsuratens: M = F gl [H-m], rae

- F - ycunme, cozgaBaemMoe 3I€KTpOMarHUTHBIM TOPMO30M;

- g=98 [M/CZ] - YCKOpEHHEe CBOOOTHOTO TaICHHS;

- 1=0,036 [M] - meyo cuitbl (pacCTOSHUE OT LIEHTPA Bajia 10 TOUYKU
KpeTUJICHUS HUTH).

M n
MOLIHOCTb Ha Baily dieKkTpoasurarend: P, = —— [H-M]

9,55

)
K03 PUIIUEHT MMOJIE3HOTO JICHCTBUS ABUTATEIIS: 7] = EZ -100 [%]
1

5. MexaHnyeckue 1 3JeKTPOMEXaHUYECKUE XapaKTEPUCTUKH.
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1) Mexannueckue [N =f (M)] u anexrpomexannueckue [n = f(l4)] xapakTepuctuku
JIBUTATENISl TOCTOSIHHOTO TOKA € TIapalyIeIbHBIM BO30YKICHUEM TIPEICTaBIISIOT
CO60ﬁ MMpAMBIC, TIOTOMY IS KX TOCTPOCHHUA JOCTATOYHO UMETH JIBC TOYKHU.

2) VYCTaHOBHTb 3HAYCHHUS COMPOTUBIICHHUN B IIEIH SKOPS M B IIETTH BO30YKICHUS
COTJIACHO JIaHHBIM TAOJHIIHI 3.
3) Cusrp nokazanus npubopoB Ha xojoctoM xoay (F = 0; M = 0), u npu HOMHHAIBHOM
Harpyske (F =3 [kr]; M =1 [H-Mm]), 3anectu ux B Tabnuity 3.
Tabnuma 3
R q R B M n | q
[OM] [OM] [H-m] [06/MuH] [A]
1 0 0 0
1
2 10 0 0
1
3 20 0 0
1
4 0 200 0
1

8.

ITo naHHBIM TaOMUIBE 1 TOCTPOUTH PETYIUPOBOYHYIO XapaKTEPUCTHKY JIBUTATEIS
n=f (I 8 ) (MpUMEepHBIN BUJI XapaKTEPUCTUKHU TIOKa3aH Ha puc. 1);
Mo manHbIM TabMUIB! 2 TOCTPOUTH paboune xapakrepuctuku N = f (Py), 77 = f (Pz)

(MpUMEpHBIN BT XapaKTEPUCTUKU NIOKa3aH puc.2);
[To manHbIM TabIMIBI 3 TOCTpOUTH MexaHuueckue N = f (M) u aeKTpoMexaHndecKue
n = f (I4) xapakTeprcTuky (IPUMEPHBII BUI XapaKTEPUCTHKU TIOKa3aH puc.3).

ConeprxaHue oTuera

1.
2.
3.
4.
S.

HOMeEp, Ha3BaHUE, 11eTb pa0OTHI,
cxema;

TAOJIMIIEL;

pacueTHbie (pOpMYIIBI;
XapaKTePUCTHKH.

Bomnpocs! k 3a4yery

1.

hw

6.

Y CTpONCTBO, MIPUHLIMI JCHCTBHS IBUraTEIs TOCTOSSHHOTO TOKA, MAPKMPOBKA BBIBOJIOB
0OMOTOK.

[lepeuncnuth cnocoObl PEryIMPOBAaHUS YACTOThI BPALECHUS ABUTATeNs C AapaIeIbHbIM
BO30Y)XJICHHEM.

Kak npousBonutcs peBepe ABUraTes

Jaiite onpeneneHne peryaIupoBOYHOM, pabounx, MEXaHUUECKOM, HIEKTPOMEXaHNUECKOM
XapakTepucTuk. Kakoil BU1 UMEIOT 3TH XapaKTEPUCTUKHU

Uro npouzoiier npu oOpbIBE B IIETIH BO30YKICHHS, €CITU JIBUTATENIb Pa00TAaeT Ha XOJIOCTOM
xoxy? UTo mpou30HIET, €CIIU ATO CIIYYUTCA Y Harpy>KeHHOTO JIBUTATEIS?

OO6nacTh NpUMEHEHHS JBUraTelNeil MOCTOSHHOTO TOKA, UX TOCTOMHCTBA M HEIOCTATKU

Kommiekr onenounbix 3amanuit Ne 12 mo Teme 6 «DiekTpudeckue MalmIMHbBD (AyauTOpHAS
CaMOCTOSITEeIIbHAs padoTa).
HaumenoBanue: [logkinrouenne MammH nepeMeHHOro Toka. Cy1oBble MalIMHbI IEPEMEHHOTO TOKa

42



43

3ananme: TPHOOPECTH TMPAKTUYECKHE HABBIKM B COOpPKE CXEM BKIIOYCHHsI Tpex(ha3Horo
ACMHXPOHHOTO JIBUTATEJIS;, TIONYUYUTh IKCIEPUMEHTAIBHOE MOATBEPKIACHUE CBEACHHUI O CBOMCTBAX
AJl, paboTatomero B Tpexda3sHoM, KOHJIEHCATOPHOM U OJHO(A3HOM peKUMaX.

TexHnuueckue nanubie apuraress: tumn — AOJI 21-4

Py =270 Br
Ug=220B

Ng = 1400 06/MuH.
n = 0,66

[ToaroToBka k padote:1. [ToBTOpUTH TEOpETHUECKU MaTepUal: IPUHIIUI ICUCTBHUS U YCTPONCTBO
ACUHXPOHHBIX JIBUTATENEH; CKOIbKEHHUE, SIEKTPOMAarHUTHBII MOMEHT, IIEpEeTrpy30UuHas
criocoOHocTh AJl; pabota Tpéxdasnoro AJl ot omHodazHOM ceTH, (Ha30CABUTAIONINE IIEMEHTHI,
pabourie XapaKTepUCTUKU ABUTATEIISL.
2. [loaroroBuTh B paboueit TeTpaau TaOIULbI 1715 3aHECEHUSI PE3YJIbTaTOB SKCIIEPUMEHTOB U
KOOPJMHATHBIE CETKH JIJIsl IOCTPOSHUS TPaPUKOB.
[MTOPAJJOK BBITIOJIHEHNW A PABOTbI
1.UccnenoBanue nBuratens B TpEX(a3sHOM pexxume:
Cobpatpb cxemy (puc. 1) — yuactok nenu: kinemmsl A, B, C — nBurarens.
YcTaHOBUTS!
e [Ipenensl uamepenuii: amnepmerpa — SA,
BosbTMeTpa - 300 B,
BaTTMETPOB - SA, 300 B.
e Perynsarop Ha ctenne <YcraHoBka 0> - Ha HyJI€BOE MOJIOKEHHUE.
e Perynsarop Ha ctenne <Harpyska> - IpoTHB YaCOBOW CTPEIKH A0 yIopa.
Bxmrounts aBuratens, Tymonep <Harpyska>. YBenuuuBasi peryiasTopoM Harpysky ot 0 go 2,5 Hwm,
CHSTh TIOKa3aHUs MPUOOPOB, 3aPUKCUPOBAB HE MEHee 7 TOUYEK. 3aTeM, MEIJICHHO CHSIB HArPy3Ky H
OTKJIIOUMB €€, BBIKJIIOUNTH ABUTaTeNnb. Pe3ynbpTarel 3aHecTu B Tabnuiy 1.

Tab6muna 1
N3mepeno Beruncieno
Ne gaOn I U, P: n, M P, n COS @ S
A B Br 00/MuH. Hwm Br

Tpéxdasublii pesxum
1
2
3
7

KonpaencaropHusbiil pexxum

1
7

OnHodazHbIA PEKUM
1| | | | |
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7

Pacuérubie popmybl:

e [lorpeGnsiemast MOIIIHOCTH P; = P* + P** - cymma mokazaHuii BATTMETPOB.
In,
o Jlone3Has MOIIHOCTH P, = Br.
9,55
PZ
K. 1. 1. nBurarens n=—=%
Pl
o  KoaddumueHnt MomHocTH cosQ= [y
n—n
e CKoJbXeHHe s=-1 2
n
1

2. UccnenoBanue ABUTATENSl B KOHAEHCATOPHOM PEXKUME.

Tabnuia BapuaHToOB.

bpuraga 1 2 3 4 5 6 7 8
C: | Mx® 5 9 12 |11 8 7 10 13
C, |Mx® | 32 25 28 30 | 31 33 29 33

Cobpats cxemy (pHcC. 2): y4aCcTOK I[eNH — KJieMMbI A,B - TBUTATENb.

" I .
Paccuurats pabouyro EMKOCTh G, = 4SOOU MK®, rae | — dha3HbIf TOK ABUTATENS.

3amycTUTh IBUTATEIb, CHATH MIOKA3aHHs MPUOOPOB (aHAIOTUYHO TPEX(HAZHOMY PEXKHUMY), 10
npekparieHus: ycronuuBoi padotsl nurarens npu Cp, C; u C,. JlaHHbBIE ONBITOB 3aHECTH B
Ta0HILy.

3.HccnenoBanue ABUraTesns B OAHO(PA3HOM PEKUME.

ITyck nBuraTesnst mpou3BecTH B KOHIeHCATOpHOM pexkume pu C = 20 Mx®D, 3aTeM MepeBECTH €ro B
onHOGa3HBIN pexxuM (MEePEeKIIIoYaTen Mara3uia éMKocTeil — B mosoxxenune <0>. [IpoBecTu onbIT
(aHAJIOTMYHO KOHJIEHCATOPHOMY peXUMY). Pe3ynbTaTsl H3MEpEeHH 3aHeCTH B TaOHILy 1.

4.TToctpouts paboure xapakrepuctuku Pp 11, M, 1, cos ¢, S = f(P2) s Bcex pexxuMoB B
OI[HOI/IMéHHBIX 0CiAX U CPaBHUTDH UX.

Conepxanue oTyéTa:
1. Ha3Banue, 1ienb paboThI.
2.CxeMBbl HCCIEIyeMBbIX YCTaHOBOK (puc. 1).
3. TaGauma 1.
4. PacuérHble GOpPMYIBI U PacUYETHI.
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5. PaGoune xapakTepucTUKH npu TPEXPazHOM, KOHIACHCATOPHOM U OJTHO(A3HOM PEKUMAaX.

M, I, T neoses

Padoune xapaxmepucmuru AJ]

Kommuext onienounsix 3aaanuiit Ne 13 mo Teme 7 «nekrpoHuka» (AyIuTOpHas CaMOCTOSATENbHAs
pabora).
HaumenoBanue: CynoBbI€ 3JIEKTPOHHBIE YCTPOMCTBA U CXEMBI X COJEPIKaIIHE
3ajaHmMe: TO3HAKOMHUTBCA C IpUOOpamMM CYIOBOH CUTHaIM3allMU: KOMMYTATOPOM CHUTHAJIBHO-
ornnuuTenbHblx orueit KCO u ceeroumnynscHoi otmatukoi CHO 220
Lenv pabomui:
- o3HakoMuThCs ¢ padoroit KCO u CHO,
- pa3BUTHE YMEHUS NPUMEHATh TEOPETUYECKNE 3HAHUSI B IPAKTUYECKUX CUTYalUsX,

- (opmupoBaHUE OTBETCTBEHHOCTH, CAMOCTOSITEILHOCTH, YMEHHUS paboTaTh B rpymme
IIpubopwel u obopyodosanue:

- KOMMYTATOp CUTHAJIbHO-OTIIMYUTCIIbHBIX Ooruei
- cBetoummynbcHas ormanika CHO 220

Tlopsiooxk evinonnenuss pabomol:

1. Osnakomutbcs ¢ pacnonoxeHueM annaparoB Ha KCO, npoBecTu COOTBETCTBUE €
TpeboBanus Peructpa PO k koMMyTaTopy CHTHAIbHO-OTINYUTEIBHBIX OTHEH

2. O3HaKOMHTBCS C pacroyiokeHueM annapaToB Ha CHO, npoBecT COOTBETCTBHE €
TpeboBanus Peructpa PO k cBeTOMMITYJIbCHBIM OTMAIIIKaM
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3. HM3yunTh OCHOBHBIE TPEOOBAHUS K TEXHUKE O0€30ITACHOCTH MPU TEXHUYECKON IKCILTyaTaIluN
KCO u CHO
4. CocTaBUTH OTYET 1O paboTe:
- Ha3BaHHE PabOTHI
- 11e7b PabOTHI
- acku obmero Buga KCO
- TpeboBanust Perucrpa PO x KCO
- ackus obmero Buga CUO 220
- TpeboBanus Perucrtpa PO x CUO
- BBIBOJBI

Koumponvnvie sonpocwi:
1. Ienp paboTsl
2. KommyTaTop CHUTHAIbHO-OTIMYUTENBHBIX OTHEH
3. CserommnynbcHas otmanika CHUO 220
4. TlpaBuna pabots ¢ KCO, CMO

Komrmiekr onenounbix 3aaanuii Ne 14 o Teme 8 «CynoBbie 2JIEKTPUYECKUE CXEMBD» (AyauTopHast
CaMOCTOSITEeIIbHAs paboTa).
HaumeHoBaHue: DIEKTPUYECKHE CXEMBI SIKOPHO-IIIBAPTOBHBIX CYJOBBIX YCTPOMCTB
3aganue: coOpaTh CXeMy SKOPHO-IIBAPTOBHOTO  3JIEKTPONPHUBOJA C  JBYXCKOPOCTHBIM
ACHHXPOHHBIM JIBUTATEJIEM.
Lenv pabomui:
- (opMupoBaHHE MPAKTUYECKUX HABBIKOB COOPKU CXEM 3JIEKTPOIPHUBOJIOB,
- npuoOpeTeHre HaBbIKOB MOMCKA HEMCIIPABHOCTEH B 3JIEKTPHUUECKUX CXEMax,
- pa3BUTHE yMEHUS NPUMEHATH TEOPETUUECKNE 3HAHUS B IPAKTUYECKUX CUTYaAIUsX,
- (opmupoBaHuE OTBETCTBEHHOCTH, CAMOCTOSITENILHOCTH, YMEHHUA paboTaTh B rpymnmne
Tlopsadok evinonnenus pabomol:
1. Wsyuuts cxemy (puc. 1)
2. CoOpatb cxeMy, IpeACTaBUTh Ha MIPOBEPKY MPENOaBaATENIO
3. MHccnenoBarh paboTy mpuBoja:
- IIpoBeputp paboTy mnpuBOaa, OOpaTUTh BHHUMaHWUE Ha pabOTy U COCTOSHHE
JMICKOBOTO TOPMO3a
- Hcnertats paboTy 25eKTponpuBoOaa
- TlocTpouTs 371€KTpOMEXAaHUYECKHE XAPAKTEPUCTUKH
- OmpenenuTh 4aCTOTHI BPALIEHUS MPYU HOMUHAJIBLHOW Harpyske
- YcTpaHHUTh HEHCIIPAaBHOCTH, BBEACHHBIE IIPENoJaBaTeIeM
- HcnbiTath 31€KTpOnpUBO/I PU TEpErpy3Ke
- OTKJIIOYUTH JIEKTPONIPUBOJL
4. Pa3zobpatb cxemy
5. CocrtaButh oTYET IO pabdoTe:
- Ha3BaHUE PabOTHI
- 1[eTb paOOTHI
- cxema
- IYCKOBBIE IHarpaMmbl
- DJIEKTPOMEXAHUYECKUE XapaKTEPUCTUKH
- JIOCTOMHCTBA M HEJOCTATKH HUCCIIEAYEMOr0 IPUBOJIA
- BBIBOJIBI

KOHmpOJZbele eonpocwol.
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1. Ienp paboTsl
2. DIEKTPOMPUBOABI OPAIIITHIIS TOCTOSTHHOTO U IEPEMEHHOTO TOKa
3. 3ammra 31eKTpOoABUTaATENS
4. TpeGosanus Peructpa PO k AKOpHO-IIBAPTOBHBIM 3JIEKTPOIIPHBOIAM
% % @
A1 M
p
jz FP1 FP2 FP3 FP4
AN /_’ p - -
l —
x(\f] /v /v H FU S1 I
L |+
6 |
____________ I
S2 11
FP3 FP4 . Lt L+
e O Lo °
- V
Pl
FP2 FP1 P X1 IX l
CO . v
8C3 VIl |
8C2 |
8C1 I
g g % om. T
4C3
4C2
4Cl1
TpaenTs Brifvpares
O oo fof1]2
1
Il
1
v
cobpark 4acTk CXembl, v
T yKasaHHYI KpacHbIM LBETOM, VI
VI
VIII
X
X
X1
X11
Puc. 1

KommiekT onenounsix 3amanuii Ne 15 mo Teme 8 «CymoBbie 3JIEKTPHUCCKHE CXEMBI» (AyauTopHas
camocTosTeNnbHas padoTa).
HaumeHoBaHme: DJIEKTPUUYECKUE CXEMBI PYJIEBBIX YCTPOMCTB € 3JIEKTPONPUBOIAMU
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3apanue: coOpaTh CXeMy CIEISIIETO PYJIEBOTO JICKTPOIIPUBOA PEICHHOTO ACHCTBUS

Lenv pabomur:

(dopMHpOBaHUE TPAKTHYECKUX HABBIKOB COOPKH CXEM DIIEKTPOIPHUBOJIOB,
nproOpeTeHne HaBbIKOB MOUCKA HEHCIIPABHOCTEH B JIEKTPUUYECKHUX CXEMaX,
pa3BUTHE YMEHUS IPUMEHSITHh TECOPETUICCKHUE 3HAHUS B MPAKTHUECKUX CUTYAIIHSAX,
(dopMHpOBaHKE OTBETCTBEHHOCTH, CAMOCTOSTEIBHOCTH, YMEHHSI pab0TaTh B rpyIIe
Tlopsiooxk evinonnenuss pabomol:

1. W3yuuts cxemy (puc. 1)

2. CoOpatb cxeMy, MPEJCTABUTh HA MPOBEPKY MPEIIOIaBATEIIO

3. MHccnenoBats paboTy npuBoja:

[IpoBeputh paboTy mpuBOAA,

HcnsiTath paboTy 371€KTPONIPUBOIA

[TocTpouTh AMEKTPOMEXaHUIECKHE XaPAKTEPUCTUKU
yCTpaHI/ITB HCUCIIPAaBHOCTHU, BBCACHHLIC IPCTIOAABATCIICM
OTKIJTFOUUTH ITEKTPOIIPHBOJ

4. Pazobpath cxemy
5. CocraBuTh OTUYET MO padboTe:

Ha3BaHUE paboThI

11eTb PabOTHI

cxema

AIIEKTPOMEXaHNUECKHE XapaKTePUCTUKU
JTOCTOMHCTBA U HEJIOCTATKH MCCIIEyeMOro IPHUBOIA
BBIBOJIBI

KoumponwHuie gonpocuwi:

Lenb paGoTsl

PyneBbie 371eKTpONpUBO/IbI TOCTOSHHOTO U IEPEMEHHOI0 TOKA
3amuTa 3JeKTpoABUraTeNs

TpeboBanus Peructpa PD k pyneBbsIM 3J€KTPONPUBO 1AM

i AN S
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4acTb CXeMbl, YKa3daHHaa KpacHbIM

uBeTom, cobpaHa

Puc. 1

B1
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KommiekT oreHo4HbIX 3aaanuii Ne 16 mo Teme 8 «CymoBbie 3JeKTpUYecKre cXeMbl» (AyauTopHas
caMmocTosiTeNbHas paboTa).
HaumeHoBaHue: DIESKTPUUYECKHE CXEMbI BCIOMOTATEIILHBIX CYIOBBIX YCTPOMCTB.
3ananue: codpaTh cxeMy aBTOMATH3HPOBAHHOIO 3J1eKTPONPHUBOAa KOMIIpeccopa.
Lenv pabomuvl pabomwi:
- (opMupoBaHHE MPAKTUYECKUX HABBIKOB COOPKHU CXEM 3JIEKTPOIIPHUBOJIOB,
- TpHOOpETEeHNE HABBIKOB ITOMCKA HEUCIIPABHOCTEH B DIIEKTPHUYECKUX CXEMaX,
- pa3BHUTHE YMCHHUS MPUMEHATh TEOPETUUECKUE 3HAHUS B IPAKTHUCCKUX CHTYAIIHSIX,
- (opMupoBaHHE OTBETCTBEHHOCTH, CAMOCTOSITEIILHOCTH, YMEHUS pa0doTaTh B TPYIIE
Ilopsadok evinonnenus pabomol:
1. U3yunts cxemy (puc. 1, 2)
2. UccnenoBaTh paboTy mpuBOAa:
- NPOBEPHTH PadOTy MPHUBOAA IPU PA3TUYHBIX HACTPOHKAX pelie TaBICHUS
- ONpEAETUTHh HEUCIIPABHOCTH B CXeMe (I10 3aIlaHUIO MPETOAaBaTeIs)
- OTKJIFOYHUTH JICKTPOIPUBO/]
3. CocTaBuTh OTYET 1O pabdoTe:
- Ha3BaHUE PabOTHI
- 1[eTb paOOTHI
- cxema
- JIOCTOMHCTBA M HEJJOCTATKH HUCCIIEAYEMOT0 IPUBOJIA
- OCHOBHBIC HEUCIIPABHOCTH B CXEMe, CIIOCOOBI X TIOMCKA
- pene gaBieHHs, KiIaccu(uKanus, OCOOCHHOCTH HACTPOHKHU
- BBIBOJBI

Koumponvhuvie 6onpocwi:
1. Ilens paboThl
2. TpeOoBaHMS K AJIEKTPOIPHUBOIAM HACOCOB, KOMIIPECCOPOB, BEHTHIISITOPOB
3. OcoOeHHOCTH 3JEKTPOIPUBOAOB HACOCOB, KOMITPECCOPOB, BEHTHIISITOPOB
4. OCHOBHBIE DJJIEMEHTHl aBTOMATH3MPOBAHHBIX 3JEKTPONPUBOJOB HACOCOB,
KOMITPECCOPOB, BEHTHUIIATOPOB
5. 3ammTa 37eKTpoBUTATENS]

2 =110B @ At S
- [l Fus Fu4 [|
FU1 FU2 [ -
LM1 i
v KM1.3 KT1
r
1 L
KM1.1 R1  R2 R3 LM2 KM1.2 sB2
'—I_®_ﬂ"\ , SB1 - KV  KM1
| | | =
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4.1.2. YCTHBIN OITPOC
Yerubiii onpoc Nel o Teme 2. Dnektpudeckas eMKOCTh (AynuTopHas pabora).
1. JlaiiTe ompeneneHUE TOHATHA «3apsAa», «TOYCUHBIH 3aps», UYTO TPUHATO 3a CIAUHHILY
U3MEpPEHHUs 3apsija.
2. Yto Takoe 3JIEKTPUUECKOE TOJIE U YEM OHO XapaKTEPHUIYEeTCs?
3.  Cdopmynupyiite 3akon Kynona.
4. Kak onpenenuTh CUTy IEUCTBHS Ha 3apsi]] MHOKECTBA 3apsaa0B?
5. Ilo kakum mnpu3HAKaM TOAPA3ACIAIOT BEIIECTBA HA MPOBOJHUKH, JUIIEKTPHUKH,
MOJTYTPOBOTHUKH?
6. Kakoe ycTpoiicTBO Ha3bIBaIOT KOHACHCATOPOM?
7. Urto Ha3pIBae€TCA EMKOCTHIO KOHJIEHCATOPA U OT YE€T0 OHA 3aBUCHUT?

Ycerublii onpoc Ne2 o Teme 3. UanyktuBHOCTh (AyauTopHas paborta).

UTo Takoe MarHUTHOE MOJIe, OCHOBHBIE XapaKTEPUCTHUKNA MarHUTHOTO 10JIsA?

Uro npeacrasisier co00i MATHUTHBINA TTOTOK?

ChopmynupyiTe 3aKOH MOTHOTO TOKA.

OT 4ero 3aBUCUT MAarHUTHOE HAMPSHKEHUE MEXAY ABYMS TOUKAMH MArHUTHOIO TMOJISI, B KAKUX
enuHuIax oHo u3Mepsercsa? Kakas BenmumHa HOCUT cokpanieHHoe HazBaHue MJIC, yto oHa
XapakTepusyeT?

B ueM oTiiMure MarHUTHBIX CBOWMCTB (PEpPOMArHETHKOB, TApaMarHeTUKOB, THAMarHETUKOB?
JlaliTe NOHATUA UHAYKTUBHOCTH, IOTOKOCUEILICHHUS.

UeM oTIMHaETCsl COTNIAaCHOE M BCTPEYHOE BKIIIOUECHHUE KATYIIEK?

B uewm 3akmiouaercs siBlIeHHE 3JIEKTPOMArHUTHOW MHYKIUU?

Uro naseiBaetcs IJIC camonnaykuuu u 3/]C B3auMonHayKiuu?

10 KakoBa npupona BUXpEBBIX TOKOB, BIUAHHE BUXpEBBIX TOKOB Ha KIIJ[ snexTpomMarHUTHBIX
MEXaHHU3MOB?

11. TIpumepsl HCTIONH30BAHUS BUXPEBBIX TOKOB B TEXHHUKE, METUITMHE, OBITY.

12. Kakue Mepbl NMPUHUMAIOT B TEXHUUYECKHX YCIOBUSAX JJISI YMEHBIICHHUS TOTEPh DHEPTUU OT
BUXPEBBIX TOKOB?

13. OnummuTe npuHIMN pabOTH TEHEPATOPa U IBUTATEIIS.

N .

©oNo O

Ycerublii onpoc Ne3 o Teme 6. DnekTpudeckue MamuHbl (AyauTopHas padoTa).
1. Kakue MammHbl MOCTOSIHHOTO TOKa CYIIECTBYIOT?
2. KakoB mpuHUUI AEWCTBUSA JBUTATENs MOCTOSIHHOTO TOKA, BUIBI JBUTATENEH MOCTOSHHOTO
TOoKa?
3. Cmoco0bl mycka, peBepca, peryJIMpoBaHus 4acTOThI BPALICHHUs U TOPMOXKEHHUS JBHUraTesen
MOCTOSIHHOTO TOKA.
KakoB npuHIUI 1€CTBUS T€HEPATOPOB MOCTOSHHOTO TOKA?
YcTpolicTBO reHeparopa MOCTOSHHOTO TOKa
Kakne mMammHbl TepeMEHHOTO TOKa CYIIECTBYIOT?
KakoB npuHIumn neicTBUs aCHHXPOHHOTO JIBUTATENs, BUbl ACHHXPOHHBIX JABUTATENICH?
CrniocoOslI mycka, peBepca, peryJupoBaHusl YaCTOTHI BPAIllEHUs U TOPMOKEHUS aCHHXPOHHBIX
JIBUTATEJICH.
9. KakoB npuHIMN ASUCTBUS CHHXPOHHBIX MAIIIMH, T/Ie OHU TIPUMEHSIOTCS?
10. YcTpoiCTBO CHHXPOHHOM MaIlIMHBI.

NG

Yerublii onpoc Ned o Teme 7. Dnektponuka (AynuTopHas paboTta).
1. DeKTpOHHO-ABIPOYHBIN TIEPEXO M €T0 CBOMCTBA. BubI mpoOoeB.
2. BeimpsiMuTenbHBIC U YHUBEPCATIBHBIC TUObI, CTAOMIUTPOHBI.
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3. TupucTopsl, XapakTepUCTHKA, CIIOCOOBI OTKPBITHS, 3aKpBITHS W YIpaBieHHUE pPabOTOi.
IIpumeHeHue.
4. Tpan3uctopsl OUIONIIPHBIE U TOJIEBbIE. XapaKTEPUCTUKHU, IPUMEHEHUE.

4.1.3. IMCBbMEHHAS [TPOBEPKA
IIncemennas nposepka Nel o Teme 7. DnexkTponuka (AyauTopHas caMoOCTOsSITeIbHas padoTa).
3ajaHue: OTBETUTH HA BOIIPOCHI IO BapUAHTaM:

el AN S

©oNo O

10

11.

HeymnpaBnsiembie u ynpasisiemble oqHO(a3HbIE U TPeX(a3HBIE BBITPSIMUTEIH.
DuUNIbTPHI, TPUMEHEHUE.

[TpuGops! MHIUKAIIH.

WuTerpanbHble  MUKpOCXeMbl — THOpHIHBIE, MONXYHpoBOAHUKOBBIE. I[lapamerpsl,
KJaccuQuKalus, Ha3HaYeHUe, MApKHPOBKA.

MuxkpornpolieccopHble CpeicTBa U3MEPEHUSI.

[IpuHIMN ycuieHUs HAPSOKEHUS U TOKA.

OOpatHbIe CBS3U U CTAOWIN3AIUS PEXKHUMOB paOOTHI.

Ycunurenu mocTOSTHHOTO TOKA.

DNEeKTPOHHbIE TeHePaTOPhbl CHHYCOMABHBIX KOJIeOaHUH.
MynbTUBHOPATOPHI U TPUTTEPEI.

DIEeKTPOHHBIN ocuuiiorpad, 3JIeKTPOHHO-JTy4YeBast TpyOKa.

4.2. 3agaHus 1JI POMEKYTOYHOM aTTeCcTaAlluU

Ilepeuennb

BOIIPOCOB M NPAaKTHYECKHUX 3aJaHMI I NOATOTOBKH K Iu(depeHIPOBAHHOMY 3a4eTy

no yuyeOHoi aucuunianne «OI1.03 DiaekTpoTeXHUKA U JIeKTPOHUKA»
AJIs1 00y4aroImmXxcs no cnenuajabHocTu 26.02.03 «CynoBoxkaenue»
IlepeyeHb BOIpPoOCOB:

IIepedyens BOIIpocoB:

1.
2.
3.

DnekTpocTaTuyeckoe noiie. 3akoH KynoHa, Hanps»>KEHHOCTh, OTEHIIMAJ, HANIPSKEHUE.
Onextpuueckas eMkocTh. Kongencatopsl. CriocoObl COeIMHEHUS] KOHICHCATOPOB.
OnekTpuyeckuii ToK. CONMpPOTUBICHHE W MPOBOAUMOCTH MPOBOJHUKOB. 3akoHbI Oma u

Jxoynsa-JIenna ajist yuacTka UemnH.

4. Dnextpuueckas uemnb. 3akoH Oma Juist Beelt nenu. Pexxumbl paboThl 1IeTH.

5. DmekTtpuueckas SHEPrusi U MOIMHOCTh B JJIEKTPUYECKOM 1enu. bamanc momHocTed u
DHEPIUi.

6. Llens ¢ AByMS HCTOUHUKAMH U €€ pacuer.

7. CwmemranHoe coeqHeHue pe3uctopoB. [lepsriit 3akon Kupxroda. Pacuet mpocThIxX nenei.

8. Bropoii 3akon Kupxroda.

9. Meron 3akonoB Kupxroda.

10. Mertoxa HaJIOKEHUSL.

11. MarauTHOE 10JIE€ U €ro napamMeTpsbl.

12. MarauTHbIN THCTEpe3UC. MarHUTHBIE MaTEPHAIIHI.

13. MarauTHoe 1oJsie MpoBo/a C TOKOM U KaTYIIKH C TOKOM.

14. TIpoBoj ¢ TOKOM B MATHUTHOM ITOJIE.

15. Camonnaykuust. UHOAyKTUBHOCTD KaTylIKH. 3akoH JIeHna.

16. Bzanmoungykuus. B3auMouHAYKTUBHOCTh KaTyILEK.

17. IlpeoOpa3oBaHue MEXaHMYECKOW HHEPrMH B DIIEKTPHUUYECKYI0 (IPUHLUN JEHCTBHA

reHepaTopa MOCTOSHHOTO TOKA).

18.

[IpeoOpazoBaHue INEKTPUUECKON SFHEPTUN B MEXAHUUECKYIO (TIPUHIIUT ACUCTBUS TBUTATEIS

MOCTOSTHHOTO TOKQ).
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19. Tlonyuenne cunycounanpHoi DJIC. [TapameTpbl mepeMeHHOTO TOKa.

20. JleiicTByrolee 3HaYCHHE IEPEMEHHOTO TOKA.

21. Cpennee 3HaueHHE IEPEMEHHOTO TOKA.

22. llens nepemeHHOro TOKa ¢ R,

23. llens mepemeHHOTO TOKA C L.

24. llens nepemenHoro Toka ¢ C.

25. HepassetBiienHas nenb RLC u ee pacdeT ¢ moMOIIbI0 BEKTOPHBIX IUarpamM.

26. PezoHaHc HanpsKeHUH.

27. UneanbHas pa3BerBieHHas 1enb R.LC 1 ee pacdeT ¢ mMOMOIIBIO BEKTOPHBIX JTUATPAMM.

28. HepaszBeTBieHHass M pa3BETBJICHHAS CXEMbl 3aMEIEHHs KAaTyIIKH WHAYKTUBHOCTH. MX
SKBUBAJIEHTHOCTb.

29. PacueT npou3BOILHON HEPA3BETBICHHOH IIETIH TIEPEMEHHOTO TOKa.

30. Pacuer peanpbHOM  pa3BETBICHHOM IIEMA C TIOMOIIBIO  BEKTOPHBIX  JUArpaMm
(rpacdoaHaTUTUIECKUM METOIOM).

31. Pacuet peanbHOM pa3BETBICHHON LIETIH METOIOM IPOBOAMMOCTEH.

32. Koa¢ppuiueHT MOIIHOCTH U €T0 3HAaY€HUE B AIIEKTPOIHEPTETUKE.

33. Pe3oHaHC TOKOB.

34. Tpexda3znas ciMMETpUYHAs 1IeTb, COSANHEHHAs 3Be3/101. PacueT nemnu.

35. Tpexdaznas HeCUMMETpUYHAS 1IETIh, COSAMHEHHAs 3Be3/101. Pacuer memnw.

36. Ponb HelfTpanbHOro MPOBO/Ia B YETHIPEXIIPOBOAHOM TpexhazHON HEH.

37. Tpexdaznass cuMMeTpuyHasi U HECHUMMETPHUYHAsl LEMHU, COCTUHEHHBIE TPEYrOJbHUKOM.
Pacuer nenu.

38. ABapuiiHble citydan B Tpex(a3HbIX HETIsX.

[lepeueHb mpakTUYECKUX 3aJaHUN

1. PacueT npon3BOIbHON HEPA3BETBICHHOM LIETIH IEPEMEHHOTO TOKA.

2. Pacuer peanpbHON  pa3BETBICHHOW IeMM C  TOMOIIBIO  BEKTOPHBIX JHAarpamMm
(rpacd0aHaTUTHYECKUM METOIOM).

3. Pacuer peanbpHOI pa3BETBICHHON IETTH METOIOM IIPOBOIUMOCTEH.

4. Tpexda3znas cumMmMeTpHyHas LeNb, COETMHEHHAs 3Be3101. Pacuer nenmu.

5. Tpexdaznas HeCUMMETPHUYHAS 1IeTTh, COSTUHEHHAs 3Be3/10M. PacdeT menu

6. Tpexdasznas cuMMeTpuuHas MU HECUMMETpPUYHAsl IEMH, COCAUHEHHBIE TPEYTOJIbHUKOM.
Pacuer nenu.
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