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ITACITIOPT KOMIUIEKTA KOHTPOJIBHO - OHEHOYHBIX CPE/ICTB
1.1 O6/1acTh IPUMeHeHHUsA KOHTPO/IbHO-0LIeHOYHBIX CPe/JCTB
Pe3ynbTaTtOM 0CBOEHUS [AUCLMIUIMHBL «JJIEKTPOTEXHUKA U 3JIEKTPOHUKA»
aByisieTcs: (opMHpOBaHWe 3HAaHWN, yYMEHWMM W HaBBIKOB, OOIIEKY/JbTYPHBIX U
1po¢eCCUOHAIbHBIX KOMITeTEHI[UH.
dopMol aTTecTaluu Mo AUCLUTIIMHE SIB/ISIETCS — 9K3aMeH.

1.2. TpeboBaHus K pe3y/ibTaTaM 0CBOEHHUS YUeOHOM JUCI[UIL/THHbI:

B pe3ysibTaTe 0cBOeHUs yueOHOM [UCIUTUIMHBI 00YUaroIUACS JO/DKeH YMeTh:

Y1 — moaGupath YCTPOWCTBA 3/1€KTPOHHOM TEXHUKH, 3/IeKTpUUecKue TpUOOphI U
obopy/ioBaHue C OTpe/ie/IEHHBIMU ITapaMeTpaMy U XapaKTepHCTHKaMHU;

Y2 — npaBubHO 3KCITyaTHPOBATh 371eKTPO0OOpyAOBaHNEe Y MeXaHU3MbI Iepeiaun
[BIKeHUs TeXHOJIOrMYeCKUX MallliH U anrnapaTos;

¥3 — paccunThIBaTH MapaMeTpbl 37IeKTPUUECKUX, MarHUTHBIX LieTel;

Y4 — cHuMath TIOKa3aHUs U T0J/Ib30BaThCsl 37IEKTPOU3MepPUTeTbHBIMU TIPUOOpaMu 1
nprcrocob/eHrs IMY;

Y5 — cobupatk 3/1eKTpUUYecKre CXeMbI;

Y6 — unTaTh NPUHLUITMAJIbHBIE, JTIEKTPUYECKUE U MOHTaXKHbIE CXeMBbl.

3HATh:

31 - kmaccuduKalyioo 3AeKTPOHHBIX TPUOOpPOB, WX YCTPOWMCTBO UM 00/acTb
TIPUMEHEHUS;
32 — MmeToAbl pacuéTa W U3MepeHHs OCHOBHBIX IlapaMeTpOB 3JIEKTPUUeCKUX,

MarHUTHBIX 1[eMel;

33 — OCHOBHBIE 3aKOHbI 3JIEKTPOTEeXHUKU;

34 — ocHOBHBIE TIpaBU/Ia KCTUTyaTalluK 371eKTPO00OpYyI0BaHNS M METO/bI N3MepeHUsI
3JIEKTPUYECKUX BeJINUKH;

35 — OCHOBbI TEOpUU 3JIEKTPUUECKMX MAIlIMH; TIPUHIUI PAa0OThI TUIOBBIX
3JIEKTPUUECKUX YCTPOMCTB;

36 — OCHOBBI (PM3MUECKMX TIPOLIECCOB B TIPOBOJHMKAX, MOIYNPOBOJHUKAX U
U3/1eKTPUKaX;

37 — napamMeTphbl 3JIeKTPUUYECKUX CXeM U eJUHULIbI UX U3MePEeHUs;

38 — npuHLMIBI BbIOOpA 3/IeKTPUUECKUX U 3/IEKTPOHHBIX YCTPOWMCTB ¥ MPHUOOPOB;

39 — cBOMCTBAa TIPOBOJHUKOB, TIOJYIIPOBOJAHUKOB, 3JI€KTPOU30/ISILIMOHHBIX,
MarHWTHBIX MaTepHasoB;

310 — crroco6bl oTyueHus], Tiepefiaun ¥ UCIIO0/Ib30BaHUST SJIeKTPUUeCKOM SHEPTUH;
311 — xapaKTepUCTHUKU U MTapaMeTpbl MarHUTHBIX TMOJIeH.

HNMmets nipejcTraB/ieHue:

- 0 pOJIM ¥ MeCTe 3HaHUM M0 JUCLUIIIMHE B MPOodeCcCHOoHaIbHON 1eITe/TbHOCTH  T10
KOHKDEeTHOM Criel[uaabHOCTH;

1.4 KoMmnieTeHI|UHA:



OK 01 BribupaTh crioco0sbl perieHus 3aa4 MpodeccroHanbHOM eAaTeTbHOCTH

MNPpUMEHUTEJIbHO K pAd3/IMYHBIM KOHTEKCTdM.

OK 02 Ocy1ecTBasATh TOUCK, aHAIU3 U UHTEPIIPeTaL10 HH(POpMaL1H,
HeoOX0UMOM ZIJIs1 BBITIOJTHEHUS 3a/iau podeCcCUOHaNbHON JesiTe/TbHOCTH.
IIK 1.2. YuTaTh U COCTABJIATH dJIEKTPUUYECKHEe CXeMbl 3JIeKTPOTEXHUUECKOTO U

3JIEKTPOTEXHOJIOTUYECKOT' O O60py,£[OBaHI/IH.

ITK 2.2. BbINO/HATE OCHOBHBIE BU/IbI pabOT M0 06C/Ty>KMBaHHIO TpaHC(HOPMAaTOPOB U

ripeoOpa3oBaTesiel 3/IeKTPUUeCKON SHepruu.

ITK 3.5. BbINoHATE TTPOBEPKY U aHATM3 COCTOSIHUSI YCTPOMCTB M MPHUOOPOB,
WCTIO/Tb3yeMbIX TPY PEMOHTe U Hasla/iKke 060pyZ0oBaHusl.

2. Mojeu KOHTPO/IMPyeMbIX KOMIIeTeHIMI
-YKa3bIBalOTCS KOMIEeTeHIUM, JOpMHUPYyeMble B MPOLiecce U3yUueHus JUCLUTITUHbI;
- YKa3bIBalOTCsI TpeOOBaHMS 71T OCBOEHUS TUCIUTUIAHBI.

Tabuna 1. Moje/ M KOHTPOJIH]

YEMBIX KOMHETEHHHﬁ

Kommnerenuum, ¢opmMupyembie B rpoLecce
H3yYeHHUs JUCHUILIMHBI

TpeboBaHus pns
OCBOEHHS JUCIUILTUHBI

OK 01 BribupaTh crioco6bI perieHus 3aau
ripoecCcroHaNLHOM [1esiTeIbHOCTU PUMEHUTETEHO
K Pa3/IMUHbIM KOHTEKCTaM.

3HaThb:

31 - KjaccupUKalMi0  3/1eKTPOHHBIX
npubopoB, UX yCTpoMcTBO U 06/acTh
TIPUMEHEHUST;

32 — OCHOBHbIE 3aKOHBI 3JIEKTPOTEXHUKH.

YMmeth:

Y1 -[IPaBU/IHHO 9KCIUTyaTUPOBATh
3/IEKTPOOOOPY/IOBaHHE W MeXaHW3MBbI
repejaud  BWXKEHUS]  TEXHOJIOTHUECKUX

MalllMH ¥ aIlllapdTOB.

HNmets nipegcTaB/ieHue:
-0 POJIM M MeCTe 3HaHWM MO0 JUCLIUIIMHE B

rnpodeccHoHaNbHOW  IeSITeIbHOCTA ~ TI0
KOHKDETHOM CreLdanbHOCTH.
OK 02 OcyuwectBasiTb IOMCK, aHaivM3 U | 3HATh:
WHTepIipeTanyio WH(opManyy, HeoOXxoguMou st | 31 — MPUHIUITEI BEIOOpPA /IEKTPUUECKUX U
BBITIO/THEHUST 3a/1a4 npodheCcCUOHATBHOM | 3/IEKTPOHHBIX YCTPONCTB U IPHUOOPOB;
JlesiTeJTbHOCTH. 32 — mapameTphl 3/eKTPUUECKHUX CXeM U

eIUHULIbI UX U3MepeHUs;
33 OCHOBHbIE TIpaBWJIa 3SKCIUTyaTaluu
3/1IeKTPO0OOPYI0BaHUs u MeTO/IbI
H3MepeHUst 3/IeKTPUUeCKUX Be/INUYMH;

34 — OCHOBBI TEOPUH 3SJIEKTPUUYECKUX
MallliH; TPUHLUMN ~ pPabOThl  THUIOBBIX
3/7IeKTPUUECKUX YCTPOUCTB.

Ymertn:

¥1 - 1[paBWIbHO  3KCIUIyaTUPOBaTh
3/1IeKTpO0OOPYyZIOBaHUE U MeXaHWU3MBI
repefiaud  JIBW)KEHHUS]  TeXHOJIOTHUUYeCKUX
MallIVH Y anraparos;

Y2 - 1paBWIbHO  3KCIUIyaTUPOBAaTh
3/1IeKTpO0OOPYZIOBaHWE U MeXaHWU3MBI




rnepefiaud  JIBWDKEHHUS  TeXHOJIOTHUUeCKUX
MalllMH U aTrapaTos;

Y3 — cHuUMAaThL TIOKa3aHUs U T10/1b30BaThCs
3/IeKTpPOU3MEpPUTETbHBIMI ~ TIpUOOpaMu U

IIK 1.2. YuraTh ¥ COCTaBJATh 3/IEKTPUUYECKUE
CXeMbl 3/IEKTPOTEXHAUYECKOT0 U
3/IeEKTPOTEXHOJIOTMYeCKOro 000py/J0BaHusl.

TIPUCTIOCOO/IEHUSIMU.

3HaThb:

31 — OCHOBHbIE TpaBW/Ia 3SKCIUTyaTallud
3/1eKTPO0OOPYZOBaHUS u MeTO/IbI

H3MepeHUst 3/IeKTPUUeCKUX BeJINUYMH;
32 — mapaMeTphl 3JIEKTPUUYECKUX CXeM U
eIUHULbI X U3MEpEeHNs;

33 — MpUHIMIBI BEIOOPa 3/IEKTPUUECKUX H

Ymertn:

¥1 - 1paBUIBHO  3KCILUIyaTHpOBAaTh
3/1IeKTpOOOOPYZOBaHWEe U MeXaHU3MBbI
repejaud  [BIDKEHUs]  TeXHOJIOTMYeCKUX
MallIVH Y anmnaparos;

Y2 - paccuvThIBaTh rapaMmeTpbl
3JIEKTPUYECKUX, MarHUTHBIX Lierel;

Y3 — cHuMmarh MokasaHus U I10/1b30BaThCs
3/IeKTPOM3MepUTeIbHBIMU ~ TIpubopamMu 1
NIpYCTIOCO06/IeHNSIMU;

Y4 — cobuparh 371eKTpudecKre CXeMbl.

IIK 2.2. BBITIOJTHSATE OCHOBHBIE BHU/BI PAabOT 110
00CTy>)KMBaHHIO TpaHC(HOPMaTOpPOB U
ripeoOpa3oBaresiei 371eKTPUUECKON SHEPTHH.

3HaThb:

31 — OCHOBHbIe IIpaBu/Ia SKCIUIyaTaLUu
3/1eKTPO0OOPY/I0BaHUsI U MeTO/IbI
H3MepeHUs! 3/IeKTPUUeCKUX BeJINUYMH;

32 — mapaMeTphl 3JIEKTPUYECKUX CXeM U
eIUHULbI X U3MEpeHNs;

33 — IpUHLUITBI BLIOOPA 3/IEKTPUUYECKUX U
3JIEKTPOHHBIX YCTPONCTB ¥ IPUOOPOB.

Ymetsn:
Y1 — noabupaTh YCTPOKCTBA 3/1€KTPOHHOM
TEeXHUKH, 3JIeKTpUUeckue TIpUOOpbI U

obopynoBaHue C onpe/e/1éHHbBIMU
rapaMeTpamMH U XapakTepuCTUKaMU;
Y2 - npaBWIbHO  3KCIUIyaTHpOBaThb

3/1eKTpoo0OpyZioBaHHe U MeXaHH3MBbI
repejiauyd  [BIDKEHUS]  TeXHOJIOTMYEeCKUX
MalllMH U annaparTos;

Y3 — paccuuUTHIBATH rapameTpsbl
3/1IeKTPUYECKUX, MAarHUTHBIX Liernei;

Y4 — cHumath NokasaHUs Y I0JIb30BaThCs
3/IeKTPOM3MepUTeNbHBIMU ~ TIpubopamu U

TIPUCTIOCOO/IEHUSIMU;
Y5 — cobupars 3/1eKTpHUYeCKHe CXEMBI;
Y6 - UUTaTh TPUHLIUITHAJIbHEIE,

3JIEKTPHUYECKHE M MOHTa>KHbIE€ CXE€MBEI.

IIK 3.5. BBINO/IHATH [IPOBEPKY Y aHa/IU3 COCTOSIHUS
yCTPOUCTB 1 IPUOOPOB, UCIIOIb3YyEMbIX TTPU
peMoHTe 1 Hanazike 060pyA0OBaHMS.

3HaThb:

31 — OCHOBHBIe IIpaBu/a 3SKCIUIyaTalliu
371eKTPO0O0pYAOBaHUS U MeTO/bl
Y3MepeHUsi 3JIeKTPUUeCKUX Be/IMUUH;




32 — OCHOBBI TeOpPUM 3JIEKTPUUECKUX
MalllMH;  TPUHLMIT ~ pabOoThl  THUIIOBBIX
3/IeKTPUYECKUX yCTPOUCTB;

33 — CBONCTBa TIPOBO/IHUKOB,
T0JIyIPOBO/IHMKOB, 3/1eKTPOU30JISLIMOHHBIX,
MarHUTHBIX MaTepHasos;

34 — XapakTepuCTUKA U IlapameTpbl
MarHUTHBIX T0JIEH.

Ywmets:

Y1- moabuparh yCTPOMCTBA 37€KTPOHHOM
TEeXHUKH, JJIEKTPUUECKHe TIpUOOpbl U
obopyoBaHue C ornpezenéHHbIMA
rapaMeTpamMH U XapaKTepHUCTUKaMU;

Y2 - PacCurThHIBaTh rapameTpbl
3/IeKTPUYECKUX, MarHUTHBIX 1iereif;

Y3 — YnTaTh MIPUHLIUIHA/BHBIE,
3/IeKTpUYeCcKre U MOHTa)KHbIe CXeMbl.




2.1 KoHTpOJIb ¥ OLIeHKa 0CBOEHHs YUe0HOM JUCIUIUIMHBI 110 pa3jesnaM (TeMam)

O/IeMeHT yueOHO! AU CIUTITHHBI

IIpomexyTouHas aTTecTanus
(MpoMe)XXyTOUHBIN KOHTPOJIb YCIIeBaeMOCTH)

Pe3y.TIbTaTI:I 0CBOEeHUA

S

S

o

HaumMmenoBanue
(3HaHMsA, yMeHHUs,
OLIeHOYHOr'0 Cpe/CTBa
KOMIIeTeHI[UH)
Pa3gen 1 | DneKTpoTexHMKa
Tema 1.1 | DJIEKTpHUUeCKOe T10/1e HC; JI3; BCP ¥2,31, OK 5, OK 4 37
OK7, OK8, OK9, OK10,
IK 1.2, TIK 2.2, IIK 2.5,
IIK 3.5
Tema 1.2 | DnekTpuyeckue 1emnu HC; I13; BCP ¥5,¥6 31, OK 5, OK 4 37
IIOCTOSIHHOI'O TOKa OK7, OK8, OK9, OK10,
IK 1.2, TIK 2.2, I1IK 2.5,
IIK 3.5
Tema 1.3 | DyieKTpOMarHeTrsm HC; J13, BCP Y5, ¥6 31, OK 5, OK 4,
K 1.2, 11K 2.2, IIK 2.5,
IIK 3.5
Tema 1.4 | DyieKTpruuecKue Lely epeMeHHOro TOKa HC; JI3 ¥2,31,0K 5, OK 4, Y3,
IK 1.2, TIK 2.2, IIK 2.5,
IIK 3.5
Tema 1.5 TpexdasHbie 11enu HC, IT3 Y2, 31, 311, OK 5, OK 4 3
OK7, OK8, OK9, OK10,
Tema 1.6 | OcobOble pe)KUMBI B LeTISIX [TePEMEHHOT0 HC; I13; BCP Y2, 31,311, OK 5, OK 4
TOKa. K 1.2, TIK 2.2, I1IK 2.5,
IIK 3.5
Pa3pen 2 | Jy1eKTpOHHMKA
Tema 2.1 | ®usnyeckrie 0CHOBBI PaOOTHI TIOYTIPOBOIHUKOBBIX HC; I13; BCP Y1, 36, 33 IIK 1.2, TIK 2.2
niprubopoB [TK 2.5, T1K 3.5, OK10
Tema 2.2 | DJIeKTPOHHbIE BBITIPIMUTEIIN HC; JI3 Y1, 36, 33 IIK 1.2, TIK 2.2
IIK 2.5, IIK 3.5, OK10
Tema 2.3 | IIpeobpa3oBaTeny 1 THBEPTOPEI HC Y1, 36, 33, IIK 1.2, TIK 2.2
IIK 2.5, IIK 3.5
Tema 2.4 | DJIeKTPOHHbBIE YCUIUTEIIN. HC; JI3; BCP Y1,¥2,¥3, 36,33, 1K 1.2

K 2.2, TIK 2.5, [IK 3.5

o




O/1eMeHT yueOHO! AU CIUTTHHBI

IIpomexyTouHas aTTecTanus
(MpoMe)XXyTOUHBIN KOHTPOJIb YCIIeBaeMOCTH)

HanmMmeHnoBanue
OLIeHOUYHOr0 Cpe/CTBa

Pe3ynbTaThl 0CBOEHUS
(3HaHUA, yMeHHUH,
KOMIIeTeHI[UH)

Tema 2.5 | DneKTPOHHbIE TeHEPATOPhI HC Y1, 31, 32, 36, 33, IIK 1.2,
IIK 2.2, TIK 2.5, I1K 3.5,

Tema 2.6 | 3aiura 371€KTPOHHBIX YCTPOUCTB HC Y1, 36, 33, IIK 1.2, TIK 2.2
IIK 2.5, I1IK 3.5

Tema 2.7 | OCHOBbI MMKDPO3/IEKTPOHHUKHU HC Y1, 36, 33, I[IK 1.2, IIK 2.2
IIK 2.5, I1IK 3.5

Tema 2.8 | VIMny/ibCHasi TEXHUKA HC; JI3 Y1, 36, 33, IIK 1.2, I1K 2.2
IIK 2.5, I1K 3.5

Tema 2.9 | Jlorndeckue 371€MeHThI HC; JI3 Y1, 36, 33, IIK 1.2, IIK 2.2
IIK 2.5, I1IK 3.5

Pa3pen 3 | JneKTpuyecKue MamlUHbI HC; BCP; P3; JI3 Y1, 36, 33, I1IK 1.2, I1K 2.2
IIK 2.5, I1K 3.5

Tema 3.1 | DnekTpuueckre MalllMHbI TOCTOSSHHOTO TOKA HC; JI3 Y3, 36, 33, 37 OK1, OK2
OK7, OK8, OK9, OKI10Q
IIK 1.2, TIK 2.2, IIK 2.5
IIK 3.5

Tema 3.2 | DsieKTpUyeCcKue MalllvHbI lIepeMeHHOr0 TOKa HC; JI3 Y3, 36, 33, 37 OK7, OKS,
OK9, OK10, ITIK 1.1, TIK
1.3,
I[IK 1.2, TIK 2.2, TIK 2.5
IIK 3.5

Tema 3.3 | Tpancdopmaropsl HC; JI3; BCP Y3, 36, 33, I1IK 1.2, I1K 2.2
IIK 2.5, I1IK 3.5

Pa3pen 4 | JneKTpuyecKue usmMepeHus

Tema 4.1 | MeTob1 U3MepeHUH HC; JI3 Y1,VY2,¥4,34, 37, TIK 1.2
IIK 2.2, IIK 2.5, TIK 3.5

Tema 4.2 | TIpubGopsI HETIOCPeICTBEHHOM OIIEHKU BCP; HC; JI3 Y1, Y2, Y4,34, 37, TIK 1.2

>

>

5

>

b

b

MK 2.2, TIK 2.5, [IK 3.5




IIpomexyTouHas aTTecTanus

(MpOoMe)XyTOUYHBIN KOHTPO/Ib YCIIeBaeMOCTH)
Pe3ysibTaThl OCBOEHUS
(3HaHUA, yMeHHUH,
KOMIIeTeHI[UH)

Tema 4.3 | lI3aMepeHue 371eKTPUYECKUX TTapaMeTPOB HC; JI3 Y1, Y2, ¥4,34, 37 OKY,
OKS8, OK9, OK10, ITIK 1.2,
MK 2.2, TIK 2.5, 1K 3.5

O/1eMeHT yueOHO! AU CIUTTHHBI
HaumeHoBaHue

OLI€EHOYHOr'0 CpeACTBa

IIpomexyTouHas arTecTalys Mo AUCIHMILIMHE: 3K3aMeH
Ipunsmble cokpawjeHus, 3 — 3auem, /13 — ducpgpepeHyuposaHbiii 3auem, HC — HakonumenbHasi cucmema oyeHusaHusi, O — 5K3ameH, P3 — pewieHue
3adau, TP — HanucaHue u 3awjuma meopueckux pabom (YCMHO uau ¢ npumMeHeHuem UHGOPMAYUOHHbIX mexHoao2ull) /I3 — umoau 6bInoaHeHus U
3awjuma nabopamopHbix pabom, I13 — umoeu ebinonHeHust U 3awjuma npakmuyeckux pabom, ITP — npogepouHasi paboma, BCP — ebinonHeHue
8HeayOUmMopHoO camocmosime/nbHoll pabombl (OomawHue pabombl u Opyaue 8udbl pabom uau 3adaHuli), P3 — peweHue 3adau, 3AY — ycmHble uau
nucbMmeHHblll 3auem, KIIP — 8binoaHeHue u 3awjuma Kypcogozo npoekma. /Insi pe3ynbmamog 0C80eHUsl yKa3bleaom moabKo KOObl 3HAHULl, YMeHUU U
KoMnemeHyutl




3. IIpomMe)XyTouHas aTTecTalus CTy/IeHTOB.
[TpomexxyTouHasi aTTecTals MO Yy4yeOHOW [AUCLUIUIMHE «JJeKTPOTeXHUKAa U
5/IeKTPOHHKAa» MPOBOAUTCA B (hOpMe KOHTPOJIbHBIX MEPONpPUATHN (KOHMPO/bHbIU
onpoc, oyeHka meopueckKux pabom 6 gude O0ok1ados, pecepamos, 3awjuma
1abopamopHbIX U npakmuueckux pabom u np.), oleHUBaHWe (PAKTUUECKUX
pe3y/bTaToB 00yUeHus CTy/IEHTOB OCYII[eCTB/ISIeTCS TIpero/iaBaTesieM.
ObbeKkTaMu OlleHWBAHUS BBICTYTIAIOT:
- yuebHasi IUCLUIIIMHA (AKTUBHOCTh Ha 3aHSTUSIX, CBOEBPEMEHHOCTh BBITIOJTHEHUS
pa3/IMYHbIX BUOB 3aJlaHWM, MOCEI]aeMOCTh BCEX BU/OB 3aHATUM T10 aTTeCTyeMOu
JVCLIUTIIVHE);
- CTeleHb YCBOEHUS TeOPeTUUeCKUX 3HAHUM;
- YPOBEeHb OB/afieHUs] TIPAKTUYECKMMU YMEHUSIMU M HaBbIKaMU 10 BCEM BUjlaM
yueOHOM paboThI;
- pe3y/bTaThl CaMOCTOSATeIbHOM paboThI.
AKTHUBHOCTb CTyZileHTa Ha 3aHSTUSIX OLIeHMBAeTCs Ha OCHOBE BBIOJHEHHBIX
CTyZleHTOM PaboT ¥ 3a/jaHuii, TIPeZyCMOTPEeHHBIX JaHHOW paboueil TIpOrpaMMoit
yueOHOM JUCLIUTITAHBL.

BHHaHI/IH AJIA npomemyTquoifl aTTeCTalfuu.

Pa3pen 1. /1eKTpoTeXHUKa

Tema 1.1 J1eKTpUueckKoe nosie

Bomnpocskl Ajis yCTHBIX (IMCbMEHHBIX) ONPOCOB:
. DneKTpuyeckue 3apsjpl.

. 3akoH KyJioHa.

. HaripskEHHOCTB 3JIeKTPUUYECKOTO I10JIA.

. DJIeKTPUUYECKUM MOTEHL[Ma/l U HaTlpsDKeHHe.

. IIpOBOAHVKY, AU3IEKTPUKU U TTOTYTIPOBOJHUKMU.
. DneKkTpuyeckasi EMKOCTb U KOH/IEHCATOPHI.

. DHeprus 3apsyKeHHOr0 KOHZeHcaTopa.

. Crioco0nbI coeiiHeHNs1 KOH/IeHCAaTOPOB.

OO UT S WN -

Tema 1.2 JjieKTpHuUecKue Heny MNoCTOAHHOI0 TOKA

Bomnpocskl Ajis yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. OnekTpuueckuy TOK. VI3MepeHue 3/1eKTPUUEeCKOrO TOKaA.
2. DneKTpuyecKas Lierb U eé 3/1eMeHTHI.

3. ConpoTuB/ieHre U TpOBOAMMOCTb. 3aKOH OMa.

4. CriocoObI coeIMHEHMST COTIPOTHBIIEHUM.

Tema 1.3 Jj1ieKTpOMarHeTusm

Bonpocs! A/1s1 yCTHBIX (IMCbMEHHBIX) ONPOCOB:
1. Hepa3sBeTB/iéHHBIe 1|1 [TOCTOSTHHOT'O TOKA.

4



2. IloTeHnManbHas guarpamma.

3. PasBeTB/I€HHBIe 1]e111 [TOCTOSTHHOI'O TOKaA.

4. TlepBoIii 3aK0oH Kupxroda.

5. TerioBOe feUCTBUE 3/IEKTPUYECKOTO TOKa. 3aKoH [koyisi-JleHoa.
6. BeiOop ceueHust TIPOBO/IOB T10 JIOMTYCTUMOM TTOTepe HaTpsDKeHUsl.

Tema 1.4 JieKTpUuecKue Leny rnepeMeHHoro TokKa

Bomnpochl Ajisi yCTHBIX (IMCbMEHHbIX) OMIPOCOB:

1. OO6iue cBefeHHsA O C/IOXKHBIX 3/IEKTPUUECKMX Ilersax. 2. BTopoil 3akoH
Kupxroda.

3. Pacuét CJIOXKHBIX 5J/IEKTPUUECKHX L[efleld METOAOM Y3J/IOBBIX M KOHTYPHBIX
yPaBHEHHUU.

4. PacyéT C/I0’KHBIX 3JIEKTPUYECKUX Lierer MeTOA0M KOHTYPHBIX TOKOB.

5. PacuéT c/10KHBIX 3/IeKTPUUECKUX L[eTleld MeTOIOM y3/I0BOTO HalpsKeHUSI.

6. PacuéT C/I0)KHBIX 3/IEKTPUUECKHUX 1[efleld MeTO/IOM HaJIOXKeHUSI.

Tema 1.5 Tpex¢asnsbie nenu

Bomnpocsl Ajisl yCTHBIX (IMCbMEHHbBIX) ONPOCOB:

1. OnpenenieHre 1 OCHOBHBbIE CBOMCTBA MarHUTHOTO TIOJISI.

2. BenmmuuHbl, XapakTepu3yollie MarHUTHOE MoJIe.

3. 3aKOH TI0/THOT'O TOKa.

4. MarauTHoe TiIojie B TIPSIMOJIMHEMHOM MPOBOJHUKE, B KOJIbLIEBOM W MPSIMOU
KaTyllKax.

5. Cua B3aMMO/IeMCTBYS TOKOB JIBYX Mapasiie/lbHbIX MPOBO/IOB.

Bomnpochl Ajisi yCTHBIX (IMCbMEHHbIX) OMIPOCOB:

1. Knaccudukaiiuysi peppoMarHuTHbIX MaTepranoB. [1eTnst ructepesuca.
2. MarauTHas Lerlb.

3. 3akoH Oma U 3aKoHbI Kupxroda /11 MarHUTHBIX LieTiel.

4. PacyéThl MarHUTHBIX LieMeM.

Bomnpocskl Ajisi yCTHBIX (IMCbMEHHbBIX) OMPOCOB:

1. SIBneHue 3yeKTpoMarHUTHOW WHAYKLUH. 2. [Ipeobpa3oBaHue 3/1eKTpUUECKON
SHEPruu B MexaHUuyeCcKylo.

3. fABnenune camouHAYKUMU. 4. IHAYKTUBHOCTb.

4. B3auMHast UHIYKTUBHOCTb.

5. DHeprus MarHUTHOIO T10JIA.

Tema 1.6 Oco0Oble pe)>XUMBbI B I[eNAX MePeMeHHOr0 TOKa.

Bomnpocskl Ajis yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. [TosyueHue TMepeMeHHOTO0 CHHYCOMAAJBHOTO ToOKa. [IpuHIMMI paboThl
reHepaTopa repeMeHHOr 0 TOKa.

2. ITapameTpsbl repeMeHHOr 0 TOKa.



3. lenb C aKTUBHBIM CONPOTHUBIIEHUEM.

4. llernb ¢ MHOYKTUBHOCTHIO.

5. Llerb ¢ MKOCTBIHO.

6. Llernb Cc akTUBHBIM COMIPOTUBJ/IEHUEM U UHAYKTUBHOCTBIO.

7. Llernb C aKTUBHBIM COTIPOTUB/IEHHEM U EMKOCTBIO.

8. O6mmii c/lydail Hepa3BeTBAEHHOM 11U TTepeMeHHOT0 TOKa.

9. KonebaTesbHbINM KOHTYP. Pe30HaHC HarpspKeHUH.

10.Pa3BeTB/IEHHBIE LU [IePEMEeHHOI'0 TOKa.

11. Lernb ¢ mapasiesbHbIM COeJUHEHUEM JABYX KaTyLleK UHAYKTUBHOCTH.

12. Memns ¢ mnapamienbHbIM COeJWHEHUEM KaTyIIKu HWHAYKTUBHOCTU U
KOoHZieHcaTtopa. 13. O6muii cjiydaii pa3BeTBAEHHOHN LieNyd TepeMeHHOT0 TOKa C
Trapasuie/ibHbIMU BETBSIMHU.

14. Pe30HaHC TOKOB.

15. KoaduipeHT Mo1HOCTH.

Bomnpockl Jjjisl yCTHBIX (MMCbMEHHBIX) ONMPOCOB:

1. Boipa’keHrie OCHOBHBIX 3/IEKTPUUECKUX BETMUMH KOMI/IEKCHBIMU UMCIaMU.

2. 3akoHbl OMa 1 Kupxro@a B KoMIIeKCHOU opme.

3. Pacuér snekTpuyeckux Lemneu C Ioc/e/oBaTebHO-Mapasie/ bHbIM
coeIMHEHUEM 3/1eMeHTOB

Bonpocs! A/1s1 yCTHBIX (MMCbMEHHbIX) ONPOCOB:

1. TpéxdaszHas cummerpruHas cuctema J/C.

2. CoeguHenrie 0OMOTOK TeHepaTopa «3Be3/0M».

3. CoemriHeHHe 0OMOTOK TeHepaTopa «TPeyTrobHUKOM.
4. CoeiHeHVe IPUEMHUKOB SHEPTUU «3Be30M».

5. Ponb HelTpasibHOrO MPOBOJA.

6. CoeHeHVie TIPUEMHUKOB SHEPIUU «TPeyroJbHUKOM».

Bomnpochl Ajisi yCTHBIX (IMCbMEHHbIX) OMPOCOB:

1. IIprunHbI BOSHUKHOBEHMS. BUbl HECUHYCOM/A/IbHBIX KPUBBIX.

2. BripakeHre HeCHHYCOW/AIbHBIX HAaMpsKeHUH U TOKOB psijlaMu Dypre.
3. Pacuét s/ekTpruecKou Lernu rpy HeCUHYCOX/IaIbHOM HarlpsKeHUH.

Bomnpocskl Ajis yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. 3akoHbl KOMMYyTaLu. 2. [Iporiecc 3apsia 1 pa3psia KOHAeHcaTopa.

3. KopoTkoe 3amblKaHMe ydacTKa Leld C aKTUBHBIM COIMPOTUBJ/IEHUEM U
VIH[[YKTUBHOCTBIO.

4. TlopknroueHWe LieNM C aKTUBHBIM COTMPOTUB/IEHWEM W WHAYKTUBHOCTBIO K
VICTOYHUKY MOCTOSTHHOT'O HaNpPsKeHUSI.

Pa3pesn 2 J1eKTpoHUKa
Tema 2.1 ®u3nuecKre 0CHOBBI pab0ThI MO/ IyNIPOBOJHHKOBBIX MIPUOOPOB
Bonpocs! A/151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:
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1. p-n mepexon W ero cBOMCTBa. PaBHOBeCHOe, TPOMYCKHOe U 3amuparoliee
COCTOSIHMS p-n nepexoza. EMKOCTh p-n mepexoga. Bupl po6os p-n mepexoza.

2. TlonyripoOBOAHUKOBBIE WO/, JTABUHHbIE AUO/bI, UX YCTPOWCTBO W TPUHLIUIM
JIeVCTBUSI.

3. CxeMbI BKJIFOUEHUST UO/IOB.

4. TpaH3uCTOpPbI, WUX YCTPOMCTBO W TIPUHLUIT JeWCTBUS, XapaKTEPUCTUKU W
rapaMeTphbl, YCUINTe/IbHble CBOUCTBA.

5. CxeMbl BKJIFOUEHHS TPaH3UCTOPOB.

6. OcobeHHOCTH PabOThI TPAH3UCTOPA B K/TFOUEBOM PEXKUME.

7. TUpUCTOPBIL. Y CTPOUCTBO Y MPUHLIUIT 1€UCTBUS.

8. KommyTaryst TUPpUCTOPOB.

9. ®otonpubopsl. YCTPOWCTBO W TIPUHLIAI [IeHCTBUS, YCJIOBHOe rpaduueckoe
obo3HaueHWe Ha Cxeme, MapKHpoBKa (OykBeHHO-IIMbpoBoe 00603HaueHue),
00/1acTh TIPUMeHeHHs

Tema 2.2 JJIeKTPpOHHbIE BbINPAMUTE/IH

Bonpocs! A/151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

1. Ha3HaueHMe 3/1eKTPOHHBIX BBINPSIMUTE/IEN, CTPYKTYPHAs CXeMa.

2. OgHoda3Hble TTpeoOpa3oBaTeH.

3.CxeMbl 3/IeKTPOHHBIX BBINPSAMUTENEH 0JHO(A3HOT0 TOKA: OJHOIOMYIIepHUOoIHas,
JIBYXIIO/TyTIepUOHAasl C HYJIeBOM TOUYKOM, ABYXIIOJyTIePUOAHAs MOCTOBAS.

4. YnipasJ/isieMble BbIIIPIMUTE/IN.

5. Tpéxdasnnie npeobpasoBaTesnd. TpEXITyNIbCOBas W IIECTU ITyJIbCOBasi CXEMbI
BBITIPSIMJIEHUSI.

6. Perynmupyembie Tipeobpa3oBaTesIy.

7. Crinaxuaroiue ¢punbTpbl. HazHaueHue, knaccudyKalys v IPUHLIUI JeUCTBUS.
KoadduiirieHTh! criakuBaHUs.

Tema 2.3 IIpeoOpa3oBarTe/ii 1 HHBEPTOPHI

Bonpocs! A/151 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. Ha3HaueHue TUPUCTOPHBIX Mpeobpa3oBaTesiei.

2.0cHoBHbIe BH/IbI peobpa3oBartesieil, CXeMHOe pellieHre, TIPUHLUIT paboThl.
3.0OcHOBHBbIe BU/IbI, CXeMHOE pellieHKe, TPUHLUI PaboThl, BpeMeHHbIe JharpaMMbl,
XapaKkTepu3ytoiye paboTy UHBEPTOPOB.

Tema 2.4 J/1IeKTPOHHBbIE YCU/IUTE/IN

Bomnpocskl Ajis yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. Ha3HaueHue u K]'IaCCI/IqJI/IKaL[I/IH JJIEKTPOHHBIX YCHHHTEHEﬁ.

2. CTpyKTypHasi cxeMa 3/IeKTpOHHOTO ycunutens. Cojep)kaHue ydeOHOTO
Marepuasa

3. CxeMbl BK/IIOUEHHUSI YCUIUTEbHBIX 3/IEMEHTOB B yCUIUTeNsX. BiusiHue cxem
BK/TFOUEHHS] YCUUTe/TbHBIX 3/IEeMEHTOB Ha YCWJIeHWe TOKa WA HampshkeHUs B
yCumnurere.



4.TToctpoerrie u paboTa OAHOTAKTHBIX KAaCKa[OB YCHIEHWS Ha OUWMOJSPHBIX U
MoJeBbIX TpaH3ucTopax. CriocoObl 1ojauu CMelleHusl.

5. TepmocTabuau3aiyss ¥ TepPMOKOMIIEHCAIUs TI0/I0KeHUs1 paboueil TOUKU TTOKOsI
YCU/IUTENILHOTO 37ieMeHTa. OCcOOeHHOCTU TOCTPOEeHUs] pPe3CTOPHOTO KacKaZioB
TIpe/IBapUTe/IbHOTO yCWIeHHsI C (DUKCUPOBaHHBIM TOKOM 0a3bl, SMUTTEPHOIO
MOBTOPUTE/ISI C aBTOMaTUYeCKUM U (MKCUPOBAaHHBIM CMeIlleHUeM, Pe3UCTOPHOIO
Kackaja ¢ GUKCHDOBAHHBIM HarpsbkeHHeM cMelljeHusi. Pabouuii  pexkum
OJHOTAKTHOT'O U [IByXTaKTHOT'O YCUJIATEJIS.

6.IToctpoeHre 1 paboTa OAHOTAKTHBIX U ABYXTAKTHBIX YCUIUTE/NbHBIX KaCKaJoB
MOILIHOCTH Ha OWMOJSPHBIX TpaH3UCTOpax. TpaHcopMaToOpHble U
becTpaHcopmaTOpHbie CXeMbl: TIPUHLIMIT TIOCTPOeHHs, paboTa, JOCTOMHCTBO U
HeJI0CTaTKH, MapaMeTphbl U XapaKTePUCTHUKH.

7.MHOTrOKacKa/iHble YCU/IUTeN C eMKOCTHOU, Pe3UCTOPHOM U TpaHC(OpPMaTOPHOI
Me>KKaCKa/IHOU CBSI3bIO.

8.0co0eHHOCTH OTepaljMOHHOTO0 YCUUTeNsl. Y CUMUTeNN TOCTOSSHHOTO TOKa U
HarpsbkeHUsi. banaHCHbIe CXeMbl YCWIWTe/Ied TIOCTOSTHHOTO TOKa. [lpelid Hynst u
CTI0COOBI €r0 YMEeHBIIIeHUS.

Tema 2.5 J/IeKTPOHHbIE YCU/IUTE/IM U reHepaTopbl

Bomnpocskl Ajisi yCTHBIX (IMCbMEHHbBIX) OMPOCOB:

1. Ycunmuremu. Kraccudukaiys, xapakTepUCTUKM W TapamMeTpbl. CTpyKTypHast
cxema BbIIpsAMUTesIs. [IpUHLMIT yCUIeHUs1 CUTHAJIOB.

2. PexxuMbl paboThI YCUIUTETBHBIX 3/IEMEHTOB.

3. ObpaTHasi CBSI3b B yCUJTUTEJISIX.

4. Ycunutenu HarnpsbkeHus. Cxembl. TpebGoBaHusi, TipefbsiBiisieMble K
YCUIUTE/IbHBIM KacKaZilaM MOIIHOCTU. [IOCTOMHCTBA M HEAOCTaTKU KaK[Oro
YCUJTUTEJIS.

5. Ycwidrenn MoIIHOCTH. TpeboBaHus, TIpeIbsiBAsieMble K YCHIUTETbHBIM
KacKaJlaM MOLIHOCTH. [IOCTOMHCTBA U HEIOCTAaTKU KaXKIOT'O YCUTUTEJIS.

6. MHorokackagnele ycwiutend. [IpuHiun noctpoeHusi. Buibl MeKKaCKaJHBIX
CBsI3€M.

7. Ycunireny OCTOSAHHOIO TOKa. [IpUHIUI 1TOCTpoeHus.

8. DnekTpoHHBIe reHepaTtopbl. HasHaueHue, Knaccudukarus.

9. KosnebaTesibHble KOHTYPHI.

10. TIpuHLMIT BO3HUKHOBEHUSI CUHYCOM/Ia/TbHbIX KOJIeOaHHUH.

11. ABtoreHepartopsl. Ha3HaueHue. CTpyKTypHas cxema.

12. CxeMbl 53/€KTPOHHBIX T€HEpPaTOpPOB, MPUHLWN [JeWCTBUS. Y CJIOBUSA
B030Y>K/IeHUsI aBTOreHepaTOPOB.

13. IIprurHBI HeCTAOUIBPHOCTH YaCTOTHI T€HEpaTOPOB.

14 MeTop1 cTabUTM3al[MK YaCTOTHI T€HePATOPOB.



Tema 2.6 3amura 3/1eKTPOHHBIX YCTPOUCTB

1.0OcHOBHBIE MPUYMHBI BO3HUKHOBEHUS MepeHanpsbkKeHr ¥ BO3HUKARoL1e, TIPU
5TOM TTIOMEeXH.

2. Pa3HOBUIHOCTH CXeM TlapaMeTpPUUeCKUX ¥ KOMITEHCAI[MOHHBIX CTaOU/TH3aTOPOB.

Tema 2.7 OCHOBbBI MUKPO03/IEKTPOHUKH

Bonpocs! A/is1 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. AnanoroBble U LM(pOBBIe HHTeTrpajbHble MUKPOCXeMbl, WX OCOOEHHOCTH,
rpuMeHeHus1, 0003HaueHue.

2. OmnepanyioHHbIe yCUUTe/NMd. TpeOoBaHMS, TIpeAbsBsSeMble K OIepal[iOHHBIM
YCUJIATEJISIM.

3. JuddepeHianbHblli YCUIUTENbHBIA KacKaZ: OCHOBHbIE XapaKTEPUCTUKU WU
rapameTphl.

4. [IprMeHeHre OnepaliMOHHBIX YCUIUTEJIeH.

5. O6mue cBesieHuUst 0 MUKporipolieccopax. Ha3zHaueHue. OO1iast xapaKTeprCTHKa.
6. CTpyKTypa MUKpOIIpOLieccopa.

Tema 2.8 Mmny1bCcHasA TeXHUKA

Bonpocs! A/is1 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. DnekTpuyeckue UMITY/IbChI. VIX rapameTpsl.

2 CxeMmbl TIpeoOpa3oBaHusl UMITYJ/IbCOB: UHTeTrpupytolasi U guddepeHIUpyOIas
uerv RC.

3. 'eneparop numoobpa3Horo HarpsbkeHUs. CxeMa U MPUHIUI [1eHCTBUS.

4. T'eHepaTop JIMHEMHOHAapACTAaroLIero HarnpsbkeHrs. CxemMa v MPUHLIAN JeUCTBUS
5. MynbTrBUbOpaTOphl. CXeMbl U IPUHLIUTT IeHCTBYSI.

6. VmnynbcHble ycunuTenu. TpeboBaHus, TIpefbsiB/isieMble K YCUIUTEJISIM.
Ha3naueHue, BU/bI, CXeMbI, IPUHLAIT JI€UCTBUSI.

7. Tpurrepsl. HazHauenue, BU/ibl, CXeMbl, IPUHLUI J1E€WCTBUS.

Tema 2.9 Jloruueckue 3/1eMeHTbI

Bomnpochl Ajisi yCTHBIX (IMCbMEHHbIX) OMPOCOB:

1. Ob11re cBeJieHUs O JIOTUUECKUX 37IeMeHTaXx.

2. HazHaueHue 1 KnaccudUKalys JTOruueckux 3/1eMeHTOB.

3. OcHOBHbIe KOMOMHHPOBAHHbBIE JIOTUUECKHE 3JIEMEHTHI. Y CJIOBHOe 0003HaueHue,
TabJMI[a COOTBETCTBUSI Ka)KJOT0 37ileMeHTa. Y paBHeHHe JIOTUUeCKHX CBsi3el.

4. KombuHHpOBaHHbIE JIOTUUECKUe 3/IeMeHThl. Y C/I0BHOe 00o3HaueHue, Tabuiia
COOTBETCTBUS KaKJOTO 3/IeMeHTa. Y paBHEHUE JIOTUYeCKUX CBSI3eM.

5. Jlornyeckue oreparyu Ha MoyIpOBOJHUKOBBIX djIeMeHTax.

6. Jlornueckue 3jieMeHThI B JUCKPETHOM M UHTErpajbHOM KCIOJHEHUU. CXeMbl,
TIPUHLIUI 1eUCTBUS.

Paspes 3. JiekTpruecKkue MalIuHbI
Tema 3.1 JjlekTpuyeckyue MalllMHbI IOCTOAHHOI'0 TOKA
Bonpocs! A/151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:
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1. Ha3zHaueHwue, KnaccuduKaius, MPUHLMI JeHCTBUSI.

2. YCTpOMCTBO, Ha3HaUeHWe y3JI0B U JieTael 371eKTPUYeCKOW MalllUHbI.

3. Peakuys sikopsi. KommyTanusi 371eKTpUUeCKOU MallluHbI.

4. CxeMbI BO30Y>KJeHHSI, XapaKTepHUCTUKH TeHePaTOPOB U JIBUTaTeel.

5. [1yck B x0/1, peryiMpoBaHre YaCTOThI BPAIlleHUsI IKOPS 3JIeKTPO/IBUTaTe/Is.

Tema 3.2 JjleKTpHUeCcKyue MalIUHbI IePeMEHHOr0 TOKa

Bonpocs! A/is1 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

1. YCTpoKCTBO, Ha3HAUeHUE y3/I0B CUHXPOHHOTO reHepaTopa.

2. Peakiiusi IKOpsi CHHXPOHHOT'O TeHepaTopa, CIIoCO0bI BO30Y KeHHSI.

3. YCTpouCTBO, Ha3HAUeHUe y3/10B aCHHXPOHHOTO JBUTATe/Isl.

4. XapaKTeprUCTUKY aCUHXPOHHBIX [IBUTATeJeNn.

5. [lyck B Xof, pery/vpoBaHue YacTOThbI BpailleHUs TPéxda3HbIX aCMHXPOHHBIX
JIBUTaTe/en.

Tema 3.3 TpancpopmaTopbl

Bonpockl /151 yCTHBIX (MHMCbMEHHBIX) OMPOCOB:

1. Ha3zHaueHue, KOHCTPYKILIUSI, TIPUHIIUIT ZIeMCTBUSI TpaHChopMaTopa.
2. CxeMbl ¥ TPYyMIbl COeIMHEHUsT 0OMOTOK TpaHC(opMaTopa.

3. PexxuMbl paboThl TpaHchopMartopa.

4. Tlotepu B TpaHchopmaTope U KO3 OULIMEHT TI0I€3HOTO [1eMCTBUSI.

Pa3pen 4 JiekTpuuecKue usMepeHus

Tema 4.1 MeTo/bI H3MepeHNH

Bomnpocskl Ajisi yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. Knaccudukaiiyss MeTo/J0B U3MepeHHsl.

2. ITorpenrHoCT U3MepPEHUM U U3MepHUTe/TbHBIX TIPUOOPOB.

3. Buzbl orpemHocTeu.

4. EVUHULBI U3MEpeHUs], 3Ta/IOHbI, MePbI 3/IEKTPUUeCKUX BeJTMUUH

Tema 4.2 IIpubopbI HermocpeCTBEHHOH OLIeHKHU

Bonpocs! A/is1 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

1. AHa/loroBBI€ 3/IEKTPOM3MEPUTE/TbHBIE IPUOOPHI.
2. [Tudpossbie 3/1eKTpor3MeprTeIbHbIe TIPHOOPKI.

Tema 4.3 I3MmepeHue 3/1eKTPUUECKHX [IapaMeTPOB

Bomnpocsl Ajisl yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. 3amepeHue 371eKTPUYECKUX COTTPOTUBJIEHUU.

2. VI3mepeHHe MOLJHOCTH 3/1EKTPUYECKOr0 TOKaA.

3. 3mepeHue 3/1eKTprueCcKou SHePryu.

4. VIamepeHue yria caBura (a3 ¥ 4aCTOThI IepeEMEHHOT0 TOKa.

5. 3mepeHue 3/1eKTpUUeCKrX MapaMeTpPOB BO3/YIIHBIX JIMHUM 3/IeKTPOIiepejauu.
6. N3mepenue npefienoB udmepeHus. [IIyHTbI. [loGaBOUHbIE COIPOTUBIEHUS.
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Kpurepum orjeHKu

«OT/IMYHO» - CTABUTCS 3a TaKWe 3HaHWs, KOT/a:

- CTyJleHT 0OHapy K1BaeT yCBOeHUe Bcero obbheMa IMporpaMMHOr0 MaTepuara;

- BblJIeJISIeT TJIaBHbIE TIONIOXKEHUS B U3YUeHHOM Mareprasie ¥ He 3aTPYJHSIeTCS TpH
OTBeTax Ha BU/JOM3MEeHEeHHbIe BOITPOCHI;

- He JIOMyCKaeT OIIMOO0K B BOCIIPOM3BEJeHNH N3yUeHHOTO MaTepuaria.

«XOPOIII0» - CTABUTCS, KOT/IA:

- CTYZIEHT 3HaeT BeCh U3yUeHHBIN MaTepHa;

- oTBeuaeT 0e3 0COOBIX 3aTPYyJHEHUI Ha BOTIPOCHI TPeTo/jaBaTe/is;

- B YCTHBIX OTBeTax He JI0MyCKaeT Cepbe3HbIX OIIMOO0K, JIeTKO yCTpaHsieT OT/e/bHbIe
HETOUHOCTH C TOMOIIIbIO ZIOTIO/THATE/TEHBIX BOTIPOCOB TIperiofiaBaTelis.
«yJOBJIETBOPHUTE/IBLHO» - CTAaBUTCS 3a 3HAHUSI, KOT/[a:

- CTyfeHT oOHapy)XvBaeT YyCBOeHHEe OCHOBHOTO MaTepuasa, HO WCIIbITbIBAeT
3aTpy/HeHWe TIpU €ro  CaMOCTOSITeJTbHOM — BOCIIPOM3BeleHMA U TpeOyeT
JOTIOJTHATETLHBIX Y YTOUHSTIOIIUX BOTIPOCOB TperiojiaBaTeris,

- TpeArouYMTaeT OTBEYaTh Ha BOIPOCHI, BOCIIPOM3BO/AIIETO XapakTepa W
WCTILITBIBAET 3aTPYAHEHHe TIPY OTBeTaxX Ha BUOM3MeHeHHbIe BOTIPOCHI,
«HEY/IOB/IETBOPUTE/IBHO» - CTaBUTCS, KOTJAa y CTyZEeHTa UMEIOTCS OT/e/bHbIe
Tipe/iCTaB/eHust 00 M3yueHHOM MaTepHasie, HO BCe ke 0oJbliiasi YaCTh MaTepyasia He
yCBO€Ha.
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4. CamocTosATe/IbHasi padoTa CTy/[eHTOB

Pa3pen 1. DineKTpoTexHuka

Tema 1.1 JyieKTpUYeckoe mnosie

Bonpocsl /iis1 BHEK/IACCHOM CaMOCTOATEe/TIbHOU PadoThI:

1. BoinosiHeHVe pacyéTOB 3/IEKTPUUYECKUX Lierel Mo UHANBH/yalbHbIM 3a/laHUSIM.
5. Pabota u Mo1iHOCTb. VI3MepeHMe MOIITHOCTH.

Tema 1.2 JnekTpuyeckuii ToK. ConpoTUB/ieHne, paboTa U MOIHOCTD
Bonpockl /151 BHEK/IACCHOM CaMOCTOSTe/TbHOM PadoThI:
1. Perrenue 3az,a4 no u3ydyaemMou Teme.

Tema 1.3 IIpocTble 3/1eKTpHUYeCKHe 1ely OCTOSIHHOI0 TOKa
BomnpockI /I/isi BHEK/IACCHOM CaMOCTOSITe/TbHOM PadoThI:
1. BeinosiHeHVe pacyéToB 3/IEKTPUUYECKUX Lieren Mo UHAUBUYaIbHbIM 3a/JaHUSIM

Tema 1.4 CioxxHbIe 3/71IeKTPUYeCcKHe ey MOCTOAHHOT0 TOKa
Bonpocs! /iisi BHEK/IACCHOM CaMOCTOATEe/IbHOU PadoThI:
1. BoinosHeHre pacyéTOB 3/IeKTPUUYECKUX Liereu Mo UHAUBUYabHbIM 3a/JaHUSIM

Tema 1.5 Maruerusm
Bonpockl /151 BHEK/IACCHOM CaMOCTOSITe/TbHOM PadoThI:
1. BeinosiHeHVe pacuéTOB MarHUTHBIX LieTel M0 UHWBUIyabHbIM 3alaHUSIM

Tema 1.6 Oco0ble pe)XHMBI B LeNsAX epeMeHHOr0 ToKa.
Pacuet 371eKTpruecKo ey Mpy HeCUHYCOX/JaTbHOM HarpsKeHUU

Pa3pen 2 JieKTpOHUKA

Tema 2.1 ITo/1rynpoBoAHMKOBBIE TPUOOPBI

Bonpocsl /iisi BHEK/IACCHOM CaMOCTOATEe/IbHOW PadoThI:

1. CeLiasibHble TUIIBI TIOJTYTIPOBOJHUKOBBIX TTPUOOPOB: TEPMHUCTOPHI, YCTPOMCTBA
oTobpaxkeHust UH(GOPMaLIUH

Tema 2.4 OCHOBBI MUKPO03/IEKTPOHHUKH.

1. AKTUBHBIE Y TaCCUBHbBIE 3/IEMEHTbI MUKPOCXEM.

2. AHasoroBble ¥ IU(PPOBLIE MUKPOCXEMBI, 00/1aCTh UX TIPUMEHEHHUSI.
2. V3yuenue criocoOOB U3rOTOB/IEHUS HHTETPAbHBIX MUKPOCXEM.

Tema 3.3 TpancdopmaTopbl
Bonpockl /7151 BHEK/IACCHOM CaMOCTOSATe/TbHOM PadoThI:
1. BoirosiHeHWe pacyéToB 110 UHAUBUAYATbHBIM 3aJJaHUSIM.

Pa3pen 4 JnekTpuuecKue u3mMepeHus
Tema 4.1 MeTo/bI H3MepeHHH

BomnpockI /I/isi BHEK/IACCHOM CaMOCTOSITe/TbHOM PadoThI:
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1. BrinonHeHre pacyéToB 110 UHAWBUIyabHbIM 3a/IaHUSIM

Tema 4.2 IIpru6opbI HEMOCPeACTBEHHOH OLIeHKH
Bonpocsl /i/isi BHEK/IACCHOM CaMOCTOATE/TIbHOU PadoThI:
1. BeinosiHeHre pacuéToB 0 UHAVUBUYa/IbHBIM 3aaHUSIM.

Kputepuu oLeHKH

«OTJIMYHO»- 3aJlaHie BBIMOJHEHO B TosHOM 00BémMe Ha 100%, wmartepuan
TIOJTHOCTBID COOTBETCTBYeT TeMe, U3/I0)KeHHe YETKOe, OTBETbl Ha BOMNPOCHI
VICUepIIbIBaroILHe.

«XOpowIo»- 3ajaHue BbiOJIHEHO Ha 70%, wuW3/10)KeHue HeTOUHOoe, CTYAEeHT
3aTPYAHAeTCS TIPU OTBeTax Ha BOIIPOCHL.

«Y[A0BJIETBOPUTE/JIBbHO»- 3a/laHUe BbII0/JIHEHO Ha 40-50%, u3ioxeHre marepuasia
BbI3bIBaeT 3aTpyZJHeHue, OTBeThl Ha BOIIPOCHI 3aTPYAHEHHBIE UIX OTCYTCTBYIOT.
«HEeY/I0B/IETBOPHUTE/IbHO»- 33/laHNe He BBITIOJHEHO B MIOJIHOM 0OBEMe.

5. 3aaHus Ha 1a0opaTopHbIe paboThI U MPAKTHUYECKHEe 3aHATHSA

Pa3pen 1. DiekTporexHuka
Tema 1.1. JsleKTpuyeckoe nosie
JIaboparopHoe 3ansaTHe Ne 1

PacuéT KOHAeHCaTOpHO 0aTapen
Ilenp paboThl:  3aKpenuTh TeopeTUuecKWe 3HaHUS TI0 TeMe «CMeIIaHHOe
coeJlHeHVe KOHZeHCAaTOPOB».
3aaHue: ornpeennuThb 3aps/] KaXkJoro KOHJeHCaTopa, HallpsKeHre Ha Kak/I0M U3
HUX U SHEPTUI0 3apsbKeHHOU OaTapeu B COOTBETCTBUU C 3a/laHUEM.

;:.; Q Q: Qs Q. Qs Qs U, U, Us U, Us Us
21 B
3
1 1 600MKK - - - - - - - - - - -
JI
2 2 - - - - - - 6,6 - - - - -
7B
3 3 - 133,3mkK - - - - - - - - - -
Y/l
4 4 - - - - - - - - - - - 2,
5
B
5 5 - - 40MkK - - - - - - - - -
I
6 6 - - - - - - - - 16 B - -
7 7 - - - 15 - - - - - - - -
nKn
8 8 - - - - - - - - - 2B - -
9 9 - - - - 30m - - - - - - -
KK
10 10 - - - - - - - - - - 6,67 -
B
11 2 - - - - - 133,2MkK - - - - - -
1
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12 4 353
B
3] 6 400Kn | - -
14 8 - 6MKK
5] 10 - -
B
16 9 - - 20B
17 7 30nKn N -
18 5 _ 667
B
19 3 300mMxKn _ -
20 1 - 73
B
Ne 1
C2” ”C3 Ci= C3 =3 MkD
U° T Il T e
| Cl Cca | Cc5 || Ce 2= s =2 MK
© l L{ Cs= Co =8 MKkD
Ne 2
|?1 I 9 Ci= G =6n®
o
|| T‘h [
U C2 | c4 || Cs || 6 2 .
© l l_{ C4= 2@ Cs =3 nd
Ne 3
| ¢ I) Ci= C4 =6 MKD
| T
“! “ oy || C5 ——C;s C.= Co =3 MK®
|}_T [
" cal Cs=Cs = 1 MKD
Ne 4

Ci=10nd C, =3 nd

U [ ”CG C:;=9nd Cs=18 nd
: : Cs= Ce = 16 MKD
o
" C3 Ci=4 Mx® C, =3 MK®
o T T_
U |l| C2 l|_(:4 |l| Cc5 || cH
o




C3: 6 MKD C5 1 Mk®D

C4: Ce‘.: 2 MKD

Ne 6
oIt C,=9n® C, =10nd
[
Y C2 ||| c4 |i| C3=2,5 nd Ce = 3 d
ce  C3 l| C5 ||| Ci= Cs=32 nd
(o
No 7
c1 C,=12n® C4 =3nd
L Cz— C3 61'[q3
c2
U W
|f3 |f4 CGH Cs= Co=18 1D
J C5
O— r-—e—}—
Ne 8 Cy, 1| C3 cs
O |}_T | I Ci=10 MKD Cs = 3 MKD
U
C2 || c4 || C,= C3=6 MKD
l l Cé
O
Csz C6:18MK(D
No 9
C2 Cc4 C:= 2 MKD C, =3 MK®
—HE
U | c3 | || Cs=1,5 MK®D
Cé
o 1 H Ca= Cs=Ce= 4,5 MKD
Ne 10
ol 1S3 ¢4 C,=8n® C, =6nd
[l co
U o |1| cs l| N C3=Ci=6nd
© C5: CGZSH(D
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Tema 1.2 JjieKTpUyecKue 1enu NOCTOAHHOI0 TOKAa

IIpakTHyeckas pabdora

ITpoBepka 3akoHa Oma /11 yyacTKa Lenu

Ilens paboThI: BbISICHUTh 3aBUCMMOCTh CWJIbI TOKa OT TPUIOKEHHOTO
HaTIPsDKEHUST U COTIPOTHB/IEHUS M YOeIUTHCS B CIIPaBeAJTUBOCTH 3aKOHa Oma s
y4acTKa 3/1eKTPUUeCKOU LIeTu.
O6opyaoBaHue:
1. NcTouHMK nUTaHUSA TOCTOSAHHOI'O TOKa
2. PerysiATop HarnpsikeHus
3. Pesucrop
4. BompT™meTp
5. Munnmamriepmetp

ITopA/ 0K BHINO/THEHUSI PA0OTHI:
1. Cobpatb cxemy 1

Tabmmma 1
+ U,B I, MA ripuMeyaHue
U
R = const

L 4 @

Cxema 1
2. YBenmuuBas Hal'[pH}KEHI/Ie oT HYJ'IH, BaMepI/ITb CI/IJ'Iy TOKdAd. PEBYJ'IBT&ITBI BBMEPOB

3aHecTy B Tabmmiy 1.
3. Cobpath cxemy 2

Tabsuiia 2
UB |[ILmMA | R, P,
+ @ Om |MBT
U
v -QR
Cxema 2

4. VI3aMeHsig COTNPOTHB/IEHKEe TI0/I3YHKOM COIPOTHBI/IeHMe pe3ucTopa R, 3ameputsb
CWIy TOKa. Pe3y/bTaThbl 3aMepOB 3aHECTH B Tab/uily 2.

5. Ilogcuutats compotuBienue: R = U/I. Pe3ysbraThl 1OACYETOB 3aHECTHU B
TabsuIy 2.

6. [Togcuutath MOMmHOCTE: P = U*I. Pe3ynbTaThl 1M0oACYETOB 3aHECTH B TAO/IUIly
2.

7. IlocTpouTth rpauk 3aBUCUMOCTU CUIbl TOKA OT HAMpPSDKEHUs TPU TTOCTOSTHHOM
COTIPOTUBJIEHUM.

8. IlocTtpouTh TrpaduK 3aBUCUMOCTM CHWIbl TOKAa OT COINPOTHBJ/IEHUS TpPU
TOCTOSTHHOM HampsiKeHUH.
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9. C,Z[E]IaTb BBIBOJABI: KdK M3MEHAETCS CHhJ/ld TOKd C YBe/IMUEeHHWEM HAIlIpAXKeHHAaA U
KdK M3MEHAETCA CHJ/ld TOKa C YBe/JIMYEeHHEM COIPOTHUBJ/IEHUA.

Tema 1.3 Jj1ieKTpOMarseTusm
PacuéT c/10)KHOM 3/IeKTPUUYeCKO! Lienu

Ilens paboThI: 3aKpernuTb TeopeThueckre 3HaHusl 10 TeMe «CJI0KHbIe
S7IEKTPUYECKUE L[EeTTU».
3apaHue:

1. paccunTaTh CJIOXKHYIO 3/IEKTPUUYECKYIO Lielb B COOTBETCTBUU C 33/JaHUeM
(ompesieIUTh TOKW Y UX HarpaB/ieHHe B BETBSIX);
2. TIPOBEPUTDH PaCUYET METOJOM Y3/I0BOTO HaTPSDKEHUsT

. % ;E.; HanmeHoBaHue MeTo/a pacuéra
2| S
2 Z

1 1 Meto/ Ha/l0KeHust

2 2 MeTo/1 y3/I0BbIX ¥ KOHTYPHbBIX YPaBHEHUM
3 3 MeTon, Ha/I0KeHUsT

4 4 MeTo/; y3/I0BbIX M KOHTYDHBIX YDaBHEHUM
5 5 MeTo/1 Ha/T0KeHUst

6 1 MeToJ, y3/10BBIX U KOHTYPHBIX ypaBHEHUN
7 2 MeTo, HaJI0KeHUs

8 4 MeTo/, y3/10BBIX M KOHTYPHBIX ypaBHEHUM
9 1 MeTo1 Ha/T0KeHUsT

10 3 MeTo/, y3/10BbIX M KOHTYPHBIX ypaBHEHUH
11 5 MeTon HaJIOKeHUsT

12 5 MeTo/[ y3/10BbIX M KOHTYPHBIX ypaBHEHUH
13 4 Meto/ Ha/l0KeHust

14 3 MeTo/1 y3/I0BbIX Y KOHTYPHBIX YPaBHEHUM
15 2 MeTo/ Ha/l0KeHust

16 1 MeTo/; y3/I0BbIX M KOHTYDHBIX YDaBHEHUM
17 4 MeToz HaJI0KeHUs

18 2 MeToJ, y3/10BBIX U KOHTYPHBIX ypaBHEHUN
19 3 MeTon, HaJI0XKeHUs

20 5 MeTo/, y3/10BBIX M KOHTYPHBIX ypaBHEHUM

R ‘ E1=112B rl

=]
o]

Ne 1

R3 = 3 =0,6 OM

2,7 Df} E2=210B 12

Om O} E E =0,3 OM

R4 1 2 R1=7Owm

= | R2 = 4,40m

Om R3=2,7 Om
1R4=60Om
R3=2,7 Om

R4 =6 Om



- T
No 2 R1 , E,=70B 1 =0,50M
T E E,=140B  1r,=0,50M
R,=450M R,=3,50M
<+> El R2 R3 R;=1,50m

*—

Ne 3 R1 RY
R43 = E1=30B rl =0,3 Om
2,7 F2 T E2=70B r2 =0,5Om
OMm E1 3 R1=270m R2=20m
R4 = R3=40Owm
6 Om T R43=270m R4=6
Om
L | \ G
R1
Ne 4 R4 E1=60B  rl=0,20m
R43 = I:] R3 E2=72B 12 = 0,8 Om
R1=10m R2=1,8 Om
2’7 b
Om (DEl ®2 R3=40m R4=112
R2 Om
R4 =
. R43 =2,7 Om R4=6
6 OM — )
Om
| I |
R4 _ ~
Ne 5 "1 "o s E1=200B rl1=020m
R43 E2=24B 12 =0,3 Om
—27 R1=1,80m R2=1 Om
’ E1l E2
Om R3
R4 R3 =4 Owm R4=1,7
— Om
Om R5=20Owm
R3 =4 0Owm R3 =4 0Om
Tema 1.4 R43 =2,7 Om R4 =

DneKTpUUeCKHe [eNy nepeMeHHoro ToR$M
JlaGopaTopHas padoTta
ViccieoBaHuUeE eN¥ MePeMeHHOr0 TOKA C MoC/Ief0BaTe/IbHbIM COeJHHEHUEM
AKTHBHOI'0 CONPOTHB/IEHHUA U KOHAEHCATopa.

Ilenb paboTbl:  OMBITHBIM IyTEM TIPOBEPUTH OCHOBHbIE CBOMCTBA LieNu
[IepeMeHHOro0 TOKa C I[I0C/ae[oBaTe/bHbIM  COeJUHEHWEeM  pesucropa U
KOH/IeHcaTopa.
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ObopyaoBaHue:

1. VIcTOYHUMK NUTaHNs [TepeMeHHOI0 TOKa
2. Karyuku WHyKTHBHOCTH

3. Pe3ucrtopsl

4. BosnbsT™meTp

5. Munnmuamniepmetp

ITops/j0K BbINO/THEeHHS PAadOTHI:
1. CobpaTth cxemy.
2. Tlocsie mipoBepky CxeMbl MperiofaBaTesieM BK/IOUUTH nuTa”Hue. [loakmouuTsb
coripoTuB/ieHne R; U KoHfeHcatop C;. M3mepuTb HarpspkeHWe Ha KaKJoM
3/IeMeHTe CXeMbI ¥ TOK. Pe3y/nbTaThl 3aMepOoB 3arvcaTh B TaOMiLy.

R1 C1
—

S1 ‘ —— S2 ‘
- . R? ' C2

‘ — ‘

u
O

Cxema

3. Iogkntounts KoHAeHcaTOp Co. MI3MepuTh HarpsykeHHe Ha KaKAOM 3j1eMeHTe
CXeMbI U TOK. Pe3ysbTaThl 3aMepOB 3arucath B TaOMILy.
4. TTogkIrOUUTE COTNPOTUBJIeHME R,. MI3MepUTh HampsykeHre Ha KaXk[IOM 3JjieMeHTe
CXeMbI ¥ TOK. Pe3ysbTaThl 3aMepOB 3arucath B TaOMITy.

5. ITo pe3ysbTaTam u3MepeHH BHIYUC/IUTD:
Z=yR’+X ,
o011iee COMMPOTHBIIEHHE LIETH L

AKTUBHYIO MOILIHOCTL P = PR = I U,
PEAKTUBHYIO MOLHOCTL Q = P Xc =1 Us

— D22
nosHyo MomHocts e O = VP +Q
Ko3(pdurpeHT moiHocty Cos @ = R/ Z

Pe3y/ibTaThl BBIUMC/IEHUH 3aHECTH B TaOJIHILY.
Tab/uia

M3mepeHo Brruncieso
Ua| Up I R | Xu L Z P Q S Cos @
B B MA | Om | Om | M[H | Om | MBT | MBap | MBA

R:L:
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R: L,

R, L,

6. Chenatb BbIBOJBI:
6.1 KaK u3MeHsieTcsl apameTphl cxembl (Xi, Q, Z, S, cOs @) Npu yBeJIUUEHUU
6MKOCTH KOH/eHcaTopa?

6. 2 Kak uU3MeHsieTcs TlapaMeTpbl cxembl (Z, P, S, cos @) mpu yBenuueHUH
AKTUBHOI'O COIPOTHUBIIEHUS?
7. TTocTpouTh Ha MU/UTUMETPOBOM Oymare BeKTOPHbIE IarpaMMBbI.

Tema 1.5 Tpexda3zHbie nenu

JIaboparopHas padorta
HccnepoBanue TpéxdasHoil Leny Npyu coeANHeHUU
NPUEMHHUKOB YHEPTrUH «3Be30N»

Ilenb paboOTBI: OMBITHBIM MYTEM  TIDOBEPUTH  COOTHOIIEHWE  MEeXAY
3JIEKTPUUECKUMHM Be/IMYMHAaMM B Lienu Tpéx(dasHOro TOKa IpU COeIUHEHUH
TIPUEMHUKOB 3HEPIUU 3Be30H.
ObOopyaoBaHue:
1. Tpu nmoTpebuTesis (peocTathi)
2. AmMriepmeTpsl repeMeHHOro Toka — 4
3. [lepeHOCHOV BOJIBTMETP
4. PyOuIbHUK
ITopsifoK BBINO/THEHHS PadOTHI.
1. Cobpatb cxemy.
2. Ilocne mnpoBepkrM CxeMbl  TMperojaBaTesieM  3aMKHYTb TPEXITOIFOCHBIN
pyowibHUK S1 U yCTaHOBUTH PaBHOMEDHYIO Harpys3ky ¢a3. [Ipy BbIK/IHOUEHHOM
O/THOTIOTFOCHOM pYyOUIbHUKE M3MepUTh (a3Hble U JTUHelHble HarpsHKeHUsT U TOKU.
Pe3ysibTaThl U3MEPeHH 3aHeCTH B Tabuily (OrbIT 1).
[To pe3ysibTaTaM U3MepeHU MOYKHO YOeIUTbCS B TOM, UTO:
IA:IB:IC I]‘[:I(D

Ua=Ug=Ug Uag = Ugc = Uca Un:\/gUtb
~ S1 RA
CA B — @ 1
RB
OB N — @ — °
N RC
oC ~ — @ — s
0 (AN



3. 3aMKHYTb OJHOTIOMIOCHBIA pPyOWIbHUK S2 u ybeauTbcsi B TOM, UTO
TOJIK/TFOUeHNe  HeWTpa/IbHOTO TIPOBOZia He BHOCUT KAaKUX-TMOO H3MeHeHui B
pe>kuM paboThI ey, Pe3ynbTaThl U3MepeHuii 3aHeCTH B TaOuily (OIbIT 2).

4. Co3paTb HepaBHOMEDHYHO Harpy3ky ¢a3 (Tpou3BOJIbHO) W TNPOU3BECTU
JeUCTBUSI. YKa3aHHble B TIyHKTax 2 U 3. Pe3ysbTarhl M3MepeHUM 3aHeCTH B
TabsHITy (OTBITEI 3 U 4).

5. Tlo gaHHBIM OMBITOB 2 U 4 MOCTPOUTL B MaciiiTabe BeKTOpHbIE JWarpaMMbl Ha
MUJTUMETPOBOM Oymare.

6. CaenaTh c/1efyroIHe BbIBOJBI 0 padore:

6.1 o pacripefiesieHUd JIMHEHWHBIX U (Pa3HbIX HAMpsUKeHWW TP HalIuuud WU
OTCYTCTBHHY HEWTpPa/JbHOIO MPOBo/ia (Harpy3ka paBHOMepHasi 1 HepaBHOMepHas);
6.2 0 pacripefie/ieHUU JIMHEWHBIX U (Pa3HbIX TOKOB MPU HaJWYUM U OTCYTCTBUHU
HEUTPabHOIO MPOBO/A (Harpy3ka paBHOMepPHasi U HepaBHOMepHas);

6.30 CoOTHOIIEHUM (Pa3HbIX U JIMHEUHbIX TOKOB W HaNpPSDKeHUW TpU Ha/IMuuu U
OTCYTCTBUHY HEWTPAJbLHOIO MPOBO/A (Harpy3Ka paBHOMepHasi U HepaBHOMEepHas ).

Tabnuiia
( IToka3aHust IprbOpPOB
2& In [ Ig | Ic | In| Ua | Us | Uc | Uns Usc Uca [IprmeuaHue
‘lA|A|A|A| B B | B B B B
1 PaBHOMepHast Harpyska
be3 HEeUTpasbHOTO
TpoBOZA
2 PaBHOMepHas Harpyska c
HelTpasbHbIM MTPOBO/IOM
3 HepaBHoMepHas
Harpy3ka 6e3
HEeWTpaJbHOr0 MPOBOJA
4 HepaBHomepHas
Harpyska C
HEUTPa/IbHbIM POBO/IOM

Tema 1.6 Oco0ble pe)XxHMBbI B LieNsIX NePpeMeHHOr0 ToKa.

IIpakTHyeckas pabora
HccnepoBanue nenu nepeMeHHOro ToKa C rocjiejoBare/ibHbIM CoeJUHEeHHeM
AKTHUBHOT0 COMPOTUB/IEHUS, KATYIIK! UHAYKTUBHOCTH U KOH/IeHcaTopa.

Pe3oHaHC HaNIpsHKeHUH.

Ilenb pabdoThbi:  OMBITHBIM TYTEM IIPOBEPUTH OCHOBHbIE CBOWMCTBA IIeMd

TIepeMEeHHOr0 TOKa C MOoCJieloBaTe/IbHbIM COeJMHEHUEM KaTYIIKU WHAYKTUBHOCTH

Y KOHJIeHCaTopa.

Oo0opyaoBaHue:

1. ICTOUHUK NMUTaHUS TTIepeMeHHOr0 TOKa

2. Karyllika HAYKTUBHOCTH

3. Konpgencarop

4. BompT™meTp
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5. MusninamriepmeTp
ITops/ 10K BHINO/THEHHS PAOOTHI:

1. Cobpatb cxemy.

R L 1 C
C I ] { Y Y Y
L ||
(o]
Cxema

2. Tlocne mpoBepkU CXeMmbl IpernojaBaresieM BK/IKOUWTL nuTaHue. V3meputhb
HarpspKeHWe Ha KaKJOM 3JIeMeHTe CXeMbl U TOK. Pe3y/bTaThl 3aMepOB 3arvcarth
B Tab/THILy.

Tabnuia
N3mepeHo ITogcunTaHo
OnemeHTel | U Uar | Up I R Xc | Xi Z P Q S Cos ¢
HEIn B | B B |[MA| Om |[OmMm | Om | Om | Br Bap | BA
Ll, CI
L, G
LZ; C2

3. I3MeHUTh 3HaueHre EMKOCTH KOH/IeHCaTopa Y MOBTOPUTh MYHKT 2. Pe3y/bTaTbl
3aMepoB 3anucaTh B Tab/MITy.

4., V3MeHUTb 3HaueHHWe WHJAYKTMBHOCTM KaTyLLIKM U TIOBTOPUTb IYHKT 2.
Pe3y/ibTaThbl 3aMepOB 3amucaTh B TaOJHLLy.

5. Ilo pe3ynbTaTam M3MepeHUM BbIUUC/IUT:

[Ipumeuanue: uukinyeckas yacrtora 50 I'w.

akTUBHOe corpoTuBiieHne R = Un/ 1

WHAYKTUBHOe corpotuBiienre X, = U /1

eMKOCTHOe coripotusiienve Xc= U ¢/ 1

\/R2+(XL_XC)2

TI0JIHOe COTPOTUBJ/IeHUE LieTihd Z =
AKTUBHYIO MOLIHOCTE P = [° Uyu
peakTHBHYI0 MoIHOCTb Q = [ (U, -Uy)

nosHyto mowHocTs nerm S = VP +Q’

K03(phuLMeHT MOIIHOCTU cos @ = R/ Z

6. [TocTpouTh BeKTOPHBIE JUarpaMMbl Ha MUJJTUMETPOBOM Oymare.

7. Cpenarb BbIBO/bI

7.1 TIpY KakKOM yC/IOBUM peaKTUBHbIE HAMpsHKeHWsI PaBHbI?

7. 2 KakK U3MeHsIeTCsl XapakTep ey Mpy U3MeHeHUU WHAYKTUBHOCTU KaTyIIKU
WM 6MKOCTU KOHJZleHcaTopa?
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Pa3pen 2 JieKTpoHuKa
Tema 2.1 ®u3nyeckue 0CHOBBI Pad0ThI MOTyNMPOBOJHUKOBBIX MPUOOPOB.

IlpakTHueckas pabora
HccnepoBanue oropesncropa
Ilens padorei: CHATb BOJIbT-aMIIEPHbIE W CBETOBbIe XapaKTePUCTUKU

doTopesucTopa U onpezie/iuTh UyBCTBUTEBHOCTh MpUbopa.
O6opyaoBaHue pabouero Mmecra:
1. Uccnepyemblii  poTope3ucTop
. IcTOUHUK TTUTaHUsI IOCTOSIHHOTO TOKA
. JIabopaTopHbIii MakeT
. [ToreHioMeTpEI
. I3mepuTesibHbIe IPUOOPHI
. OcBeTuTe/IbHAA J1IaMIIa

ITopsi0K BBINO/IHEeHUs PadOThI:

Ul WN

—_

. Cobpatb cxemy.
2. TTocsie TPOBEPKY CXEMBI MPETo/laBaTeieM BK/IFOUUTL CXEMY 071 HarlpsKeHue.

o /T
+ ‘ N\, ®
(. \
- < @\D OP ~— ~220B

(o, ®
1 1 |

0 5 10 15 20 (cm)

3. [ns ycraHoBkM TpebyeMOoro cBeTOBOro rMoToka &P HeobxoauMo
TIpe/IBapUTe/IbHO PACCUMTAaTh PACCTOSTHME, Ha KOTOPOM CJIe[lyeT YCTaHOBWTH

OCBETUTE/IbHYIO
o= [TXS
(0}

JamIty, 1o opmy.Jie:

rae | — cuna cBeTa 0CBeTUTe/IbHOM JIaMIIbl B MEKYHAPOJHbBIX CBeYax.

S — iomiaik OkHa (oTopesuctopa B (M).

€ _— paccTosHME OT OCBETUTE/LHOM JIaMIIbl /10 (POTOPE3UCTOPA.

Pe3ysibTaThl pacuéToB 3aHeCTH B Tabmiy 9.

4. CHaTb cBeTOBble XapakTepucTuku I = f(®) mpu  pa3nuuHbIX 3HAYEHUSIX
HaripspkeHust U1 u U2 . Pe3ynbTaThl 3aMepoB 3aHeCTU B Tabuiy 1.

I = (P) npu U=const
BrrunciieHo N3mepeHo
D £ I(mA)
(yim) (m) Ul U2
D1 0
D2 0,5
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D3 1,0
D4 1,5
D5 2,0

4.1. YcranoButh HamnpsbkeHve Ul. V3MeHSTb CBETOBOW IOTOK IyTEM YCTaHOBKH
OCBETUTE/IbHOM JlaMITbl Ha TMpeJBapuUTebHO paCCYMTAHHBIX PACCTOSHUSIX U
M3MepUTh 3HaueHue ToKa. Pe3ysibTaThl 3aMepOB 3aHeCTH B Tabuiy 1.

4.2 AHasoruynsle 3aMmepsl npoBectd npu U2. Pesynbtartel 3aMepoB 3aHeCTU B
Tabmmiy 1.

5. CHATb BoMbT-amriepHble xapakTepucTkd I = f(U) npu [AByX 3HaueHHSIX
CBeTOBOrO MoToka ®2 u ®4.

5.1 YcraHoBUTh CBeTOBOM NMOTOK P2 (MMyTeM YCTaHOBKHU OCBETUTE/bHOM JIaMIThbl Ha
paccuMTaHHOe PACCTOsIHKE).) YBeUurMBaTh HanpsbkeHWe Ha (oTtope3ucTtope ot 0,
v3Mepsisi BeJIMUMHY TOKa [Jid KaXK[Ooro 3HaueHusl HaripsbkeHus. Pe3ysbTarbl
3aMepOoB 3aHeCTH B TabHUIy 2.

5.2 AHajornuHble 3aMepbl IPOBECTU IIPU CBETOBOM I1I0TOKe @4. Pe3ysbTaThbl
3aMepOoB 3aHeCTH B TaO/uIly 2.

I = ¢( U) npu ®=const
N3mepeHo
U I(mA)
(B) ®=0,071m ®=0,151m

6. OnpeieMMTh YyBCTBUTEIHHOCTH (pOTOpe3ucTopa v .

7. T1o mosiyueHHBIM JIaHHBIM C/leIaTh CJIeAYIOIIe BEIBO/bI:

7.1 Kak BusieT Be/IMUMHA CBETOBOrO TMOTOKA Ha (POTOTOK M Ha paCIiOIoKeHue
BOJIb-aMIIePHBbIX XapaKTepPUCTUK;

7.2 KaK B/IMsieT BeJIMUMHA HarpspkKeHUs Ha (DOTOTOK U Ha PacriosioykKeHre CBeTOBBIX
XapaKTepPUCTUK;

CopepxaHue oTuéra:

Howmep paboTbi

Ha3panue paboThI

Lens paboThI

CxeMa /1Jisi CHATHS 3aMepOB

I'padmiku (Ha MU/UTEMETPOBOM Oymare)

BriBoibI 1o pabote

kW=
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Tema 2.2 JJIeKTPOHHbIE BBIIIPAMUTETH
JlabopaTopHas padora
HccnegoBanue paboThl BEINPAMUTE/IS
Ilens paboThi: HcciegoBaThb pabOTy CXeMbl BBIIPSM/IEHUS C TIOMOIIBIO
ocuiorpada.
ObOopyaoBaHue:
1. ICTOUHMK MTUTaHUS TIEpEMEHHOr0 TOKa
2. JlabopaTopHbIii MakKeT
3. [ToreniomeTp
4. IamepuTe/ibHbIe IPUOOPHI
5. Ocuunnorpad

TTopsA0K BBHINO/IHEHHS Pa0d0ThI
1. OsHakomuThCs ¢ 060pyAOBaHreM pabouero MecTa.
2. CobOpartb cxemy.

ul u2 CO

Ru

[Tocne mnpoBepku CXxeMbl MpernojaBaTeneM, BK/IHOUUTh [MUTaHUE, YCTAaHOBUTh
MHHHMaJIbHBIM Harpy304HbIN TOK.

3. CHATb OCLIWIJIOTPaMMbl HaNPSDKEHWH B Pa3/IMUHbBIX YUaCTKaX CXeMbI:

4.1 IMogxnrountk ocuusnorpad B rHe3zo XC1 v 3aprcoBaTh KPUBYIO HallpsKeHUSsI
U, Ha BTOpUYHOI 00MOTKe TpaHCc(opmaTopa.

4.2 TogknrounTk ociuaiorpad B rue3zno XC2.

5. C momortpio Tymbrepa S1 Ha MaHenw BBIIPAMUTENS Pa30MKHYTb OZHO U3
Tieueit  BbIMpssMuTenss (Mocta). B 3TOM ciyuae  BhIIpsMiieHHe  OygieT
OZHOMOAyNnepuogHbIM. CHATh OCLIMJIJIOTPAMMbI BBITIPSIMUATE/IBHOTO HATIPSDKEHUS
(Ha Harpy3ke) mMpU akKTUBHOW Harpy3ke (KoHZeHcatop C OTK/IOUEH C MOMOLIbIO
Tymbnepa S2).

6. C momotpio TyMOsiepa S1 Ha TMaHeMM BBLITIPSMUTE/ISE 3aMKHYTb Pa30MKHYTOe
TJIeUO BhITIpAMUTENS. B 3TOM ciTydae BINpsiMieHHe OY/IeT JBYXITOTyTIEPUOIHbBIM.
3apycoBaTh OCIU/UIOTPAMMBI BBITIPSIMUTE/ILHOTO HAMpPsDKEHUs MPU aKTUBHOU U
aKTHBHO-eMKOCTHOM Harpy3ke (Tym0Osiep S2 3aMKHYT).
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7. CHSTb Harpy304YHYH XapaKTepUCTUKY BBITIPDSMUTENS TPU aKTUBHOM U U
aKTUBHO-€MKOCTHOW Harpy3kKax:
7.1 C momoOILIbK0 HArpy3ouyHoro peoctata R u3MeHUTb TOK Harpysku (Ipu
OTK/TFOUeHHOM KOH/ieHcaTtope C) ¥ 3aMepuTh HamnpsbkeHre Ha Harpy3ke (aKTUBHO-
EéMKOCTHasi Harpy3Ka).
7.2 Pa3oMKHYTb TymMbs1ep S2. AHaZIOTMUHO CHATH 3aMepbl IPH aKTUBHOM Harpyske
(koHpeHcatop C OTK/IFOYEH).

Pe3ybTaThl 3aMePOB BHECTH B TabO/IHILY.

Tabnuiia
AKTUBHas I,, mA
Harpyska
U, B
AKTHBHO-eMKOCTHas I,, mA
Harpy3ka U,, B

8. Ilo paHHBIM TabAMLIBI TTOCTPOUTHL B OJHOM CHUCTeMe KOOpJAWHAT rpaduKu Ipu
aKTMBHOW M aKTUBHO-eMKOCTHOMW Harpy3kKax.

9. Ilo nonyuyeHHbIM JaHHBIM C/Zle/1aTh C/le[yIOLKe BbIBObI:

9.1 B TeueHue Kakoro BpeMeHW TIIPOTeKaeT TOK B Harpyske IIpU OJHO- U
JIBYXIIO/TyTIepUOHOM BBITIPSIMJIEHUY;

9.2 kak BiusieT KoHAeHcaTop CP Ha (popMy BBINPSIMIIEHHOT'O HarpsDKeHUs?
Copepixanue oTuera:

1. Homep paboThI

2. HasBanue paboTsI

3. Lenb paboTsi

4. (Cxema BbIIPSIMUTES

5. OcuuiorpaMmMbl HaripsSUKeHW B Pa3/TMYHBIX yYaCTKaX CXeMbl

6. Harpy3ouHble XapakTepUCTHKW BBINIPIMUTENS] TNPU aKTUBHOM U aKTHUBHO-
€MKOCTHOU Harpy3kKax.

7. BbiBoZibI 0 paboTe BHITIPSMUTE/ISE HAa aKTUBHYI0 U €MKOCTHYHO Harpy3Kd TIpu
OZIHO- Y IBYIIO/IYIIePUOLHOM BBITIPSIMJIEHUU.

Tema 2.4. J/IeKTPOHHbIE YCU/IUTE/IU
JlabopaTopHas padorta
NccnepoBanue ABYXKAaCKaJHOI'0 YCH/IUTE/IS
Ilens paboTwl: HcciefoBaTh paboTy MHOTOKacKafHOTO YCUIUTENs] W CHAThb
OCHOBHbIe XapaKTepUCTUKHU.

O0OopyaoBaHue:
1.  VICTOYHMK NUTaHMS TTOCTOSTHHOTO TOKa
2. JlabopaTopHbIii MakKeT
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3. ['eneparop 3ByKOBbIX yacToT 3I
4. JlamrioBbiv BosibTMeTp BJTY

ITopsAOK BBINO/THEHNUs PadoThI
1. O3HakoMuTbCs ¢ 060py0BaHNEM pabouero mMecTa.
2. CoeguHuTh BCe mpubopel cornacHo cxeme. Ilocsie TIpOBepKU BK/IHOUHTH BCe
NIpUOOPHI B CETh.

g

EK

VT1

Co
R'B1 RD Rb2

| i = |

. Hy‘v ;

3r

Cxema

3. YcraHoBUTh BXOAHOe HanpsbkeHue 31'-10 coriacHO MHCTPYKLUU

4. Menss yacroty B ripefeniax oT 20 I'y go 21 kI'L, oTMeyaTh HamnpspkeHUe Ha
BbIXOZle ycuauTensi (TOUKA cOOTBeTCTBYHOIMe yactotam 20, 30, 50, 80, 100, 200,
400, 600, 1000, 2000, 4000, 8000, 10000, 21000 I'ty). YacTOTHBIE XapaKTePUCTUKHU
CHSITb TIPM [IBYX pa3/IMUHbIX 3HAUeHUSX pa3jenuresnbHor éMkoctu Cpl u Cp2,
MIPU Pa3/UYHbIX BeIMYMHAX KOJIIeKTOpHOM Harpy3kd Rkl u Rk2. Pe3ysbTaThl
3aMepoB 3aHeCcTH B Tabuily 1.

5. Tloacuurate kKo3(pduument ycunenuss k n1b = 201g k (k =Usbix/UBX).
Pe3ysbTaThl 1oficyeTa 3aHeCTH B Tabsuiy Nel.

Tabmuia Nel
RKl; CP2 RKZ P) CP3 RKZ, CP3
UBBIX, UBBIX, UBBIX,

F, 'y vB K, nb vB K, nb vB K, nb

20

30

50
21000
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6. ITocTponTh YaCTOTHBIE XapaKTepUCTHMKU B OJHOM CUCTeMe KOOpAUHAT (4acToTy
10 oc¥ X OTK/Ia/IbIBaTh B JIoTapU(PMUUECKOM MaciiiTabe).
7. CHATb aMIUVIUTYJHYIO XapaKTepUCTUKY yCUIIUTEIS.
Y cTaHOBUTH COTIPOTUB/IEHHUE KOJIJIEKTOPHOM Harpy3ku RK2, CP2.
Ycra"HoButh yactoTy redeparopa 1 kI'j.

Menss BxogHOe HarpsbkeHue OT (0, OTMeuaTb BbIXOJHOe HarpsyKeHue
ycunuTesisl. Pe3yibTaThl 3aMepoB 3aHECTU B Tabiuiiy 2.

Tabnmia Ne 2

UBX s MB
Uswix, MB

8. ITocTpoUTh aMIIUTYHYIO XapaKTEPUCTHUKY.

9. [To pe3ysbTaTaM paboThI C/le/IaTh BLIBO/IbI:

9.1 O B/IMSHUM COTPOTHMB/IEHUS HArpy3Ku B LMK KOJIJIEKTOpAa Ha BeJMYHUHY
Ko3(pduirieHTa yCUIeHUs.

9.2 0 BMMAHWMU pasfe/MTe/bHOM EeMKOCTH Ha YaCTOTHYH XapaKTepPUCTHUKY,
TOCTPOUTh aMILUIUTYAHYI0 XapaKTepPUCTHUKY.

9.3 O NMMHEeWHOCTHU aMIUVIUTYJHOW XapaKTePUCTUKHU.

CopepxaHue oTuera:

Howmep paboTbi

Ha3BaHue paboThI

3.1lesb paboThl

Cxema ycunuresns

YacToTHbIE XapaKTePUCTUKU

AMIIMTYJHast XapaKTepUCTHKa

BbiBoziBI 110 pabore.

NoUuhwhN =

Tema 2.8 UmnyibcHasg TeXHUKaA
JlabopaTopHas padorta
HccneoBanue nemneii mpeodpa3oBaHusi HMITY/IECOB.

Ilens padoThI: ucciaefoBaTh paboTy 1jerei TipeoOpa3oBaHUsI WMITY/IbCOB  C
TIOMOITIbIO  ocTwIiorpada, W3yuduTh BJIHSHUE TIOCTOSIHHOM BpeMeHM Ienu Ha
dbopMy ¥ mTapaMeTpbl BBIXOAHBLIX WMITY/JbCOB s AvuddepeHIUpyoen u
VHTEeTrpUPYIOLLeN Lierneu.

O6opypoBaHue pabouero Mmecra:

1. UcTOuHMK nUTaHUSA TOCTOAHHOI'O TOKa

2. JlTabopaTOpHBIM MakKeT

3. DJIeKTPOHHBIN oCLULIOrpad

TTopsiA0K BBHINO/THEHHUsI Pad0THI
1. OsHakomuThCs ¢ 060pyAoOBaHreM pabouero MecTa.

2. HO,Z[K]'[IOHHTB HarpskeHre MCTOYHKKA ITMTAdHKS.

28



3. [MogxmtounTs BXoA octusiorpada K rHe3qy XC; U 3apucoBaTh OCLIWIJIOTPaMMy
BXO/IHOT'O HarpshKeHUsl.
4. C nomMo1ibto ocuusuiorpada onpefeyiuTb aMIVIUTYAY U JJIUTeTbHOCTb BXOJHOTO
UMITyJIbCa. Pe3yibTaThl 3aMepoB 3aHeCTH B TaOUIGI 1 U 2.
1

S3 | L
R3
L o

1
S =7 S5 U

, ’ BBIX2
C3 | C4 ||

r'ym |xc1 XC3
C1
| = XC1
U
c2
S2 |~ RPIX1
S4
XC2
R1 R2
XC1
Cxema

5. UccnenoBath auddepeHIIMPYIOLIYIO [IeNOUKY:
5.1 PaccurTtath NOCTOSAHHYIO BpeMeHM /i 3aJjaHHbIX 3HaueHn R u C.
T = Rl* C1, Ty = R1* Cz, T3 = Rz* Cz, Tg = Rz* Cl.

5.2 V3 3HaueHuW# Ti, T» 4, T3 T+ BBIOpPATb TO, KOTOPOE Y/OB/IETBOPSIET YCIOBUIO: T
< tupx/6 ¥ 3aHECTH 3TO 3HaUeHHe B Tabnuiy 1.

5.3 Ha makere ycraHOBUTH Te 3HaueHHs R u C, KOTOpbIe y[OB/IETBOPSIIOT BbILLIE
yKa3aHHOMY yCJIOBUIO.

5.4 [TIlepekmounth Bx0J ocuwuiorpada Kk rHe3ny II2 wu  3apucoBatb
OCLIWIJIOTPaMMYy BBIXOJHOI'O HarpsbkeHUs U@ depeHLypYIoLLei LeMoYKHy.

5.5 C mnomompto ocauiorpada orpejenuTb amIuVIMTylly W IJIATE/IbHOCTb
BBIXO/IHOTO UMMYyJibca. Pe3yibTaThl 3aMepoB 3aHeCTH B Tabsuiy 1.

5.6 BeUMC/IUTE JIUMTeNBHOCTh BBIXOJHOTO UMITy/bca Mo dopmynie t yppx = 2,3 T.
Pe3ybTaT BLIUMC/IEHUS 3aHECTU B TabuIly 1.

Tabnmma 1

Usx, tu Bx, T, R, C, Uspix, tusx (U3) tupx (BbIY.)
MKC MKC MKC KOM nd B MKC MKC

3. WccnenoBaTb UHTETPUPYIOLLYIO LIETIOUKY:
6.1 PaccuntaTth NOCTOSIHHYIO BPEMEHM /i 3aJjaHHbIX 3HaueHn R u C.
Ts=Rs*C3; t6=Rs*Cs; 17 =Rs*Cy; 18 =Rs* Ca
6.2 W3 3HaueHmit t5, 16, 17 uW T8 BBHIOpPATH TO, KOTOPOE Y/JOBJ/IETBOPSET
YCJIOBHIO: T > 6 typx Y 3aHECTH 3TO 3HaueHHe B Tabuily 2.
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6.3 Ha makere ycraHOBUTH Te 3HaueHUs R u C, KOTOpble yAOB/IETBOPSIOT BBbILLIE
yKa3aHHOMY YCJIOBUIO.
6.4 TIlepekmounth BXOA ocuumuiorpapa Kk rHe3ny XCs; U 3apucoBaTh
OCLIMJIOrPAaMMYy BBIXO/THOT'O HanpspKeHUs1 AuddepeHIUpyolen LIerOuKHy.
6.5 C mnomouplo ocuuiorpada orpejenuTb amIuVIMTyy W IJIATE/IbHOCTb
BBIXO/IHOTO UMITYJ/IbCa. Pe3y/ibTaThl 3aMepOB 3aHEeCTH B TaOJTHITY 2.
6.6 BbIUKC/IUTD [I/TUTeTbHOCTh BBIXOJHOTO UMITy/IbCa 110 (hhopmyJie
t uppix = 3 T + tupx. Pe3ynbTat BeIUMCIEHUS 3aHECTH B Tabuily 2.
Tabnuria 2

Usx, tux, T, R, G, Uskix, tupx (13) tuex (BbIY)
MKC MKC MKC KOM nd B MKC MKC

4. Tloctpouth rpadvKM U3MEHEHHUs HalpshkeHUsi Ha BXOJle W BBIXOJe
nvddepeHLMpyOllleld U UHTerpyUpyHoliei lierouek.

5. Ilo pe3ysbTaTaM paboThI C/lefIaTh C/IeYIOIHE BBIBO/bI:

8.1 KaKk BiMsieT MOCTOsSIHHAasi BpeMeHU LieNy Ha (popMy U MapaMeTpbl BbIXOJHBIX
HMMITYJIbCOB /151 A depeHIMpYoleld 1[eMu;

8.2 KaKk B/MsieT MOCTOsSIHHAasi BpeMeHU Lield Ha (opMy U MapaMeTphbl BBIXO[HBIX
VIMITYJIbCOB [I/I1 UHTETPUPYIOLEH L[en?

Copep)xanue oTuera:

Homep paboTbi

Ha3BaHue paboThI

Llenb paboThI

Cxema

BxopHble 1 BBIXO/IHbIE XapaKTEePUCTUKH

BriBozibI 110 paboTe

DR W=

Tema 2.9 J/loruueckue 3/1€eMeHTbBI
JIabopaTropHoe 3aHATHE
1. UccnepoBaHyie 0CHOBHBIX JIOTHUYECKHX 3/IEMEHTOB
Ieab paboThl: M3yUNUTh CXeMbl OCHOBHBIX JIOTUUECKUX 3JIEMEHTOB Ha JUO/ax U
TPaH3UCTOPax.

OOopyaoBaHue padouero Mmecra:
1. VICTOYHMKU TIUTaHUS TIOCTOSTHHOTO TOKa
2. JTabopaTopHBIi MakeT

ITopsAAOK BBHINO/THEHUA PadOTHI:
1. UccnenoBatk noruueckuii 3smemeHT UJIU Ha quopax (cxema 1) ¥ TpaH3UCTOpax
(cxema 2).
1.1 B cootBeTcTBMM C Tabnmier 1 mojaBaTh Ha BXOAbI X; U X» HYJI€BOW WIH
eJMHUYHBIM CUTHAJ/, OTMeuasi COCTOSIHUE BbIXO/a .
1.2 3aronmHuTh TabMIY 1.
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(x1) R VD,
L'I-H-x: C—‘:_l—&l—‘l—h I.ll.-".|4_],,|_1\L
(2} )
Ril
Cxema |
o-ITK
Elax R ¥FT1 VT2
(x1) : B )
Unxz R; .-=U“1:°m
(x2) O_Cl )
R [j| Rz Ry
Cxema 2
—0
+Ecm
Tabn. 1
X1 0 1 0 1
X2 0 0 1 1
y

2. UccnepoBatk sornueckuit snemeHT WM Ha guopax (cxema 3) M TpaH3MCTOpax
(cxema 4).

2.1 B coorBeTcTBUMM C Tab/uvIel 2 MofiaBaTh Ha BXOZBI X; U X; HYJI€BOH WU
eIMHUYHBIN CUTHAJI, OTMeuasi COCTOSTHUe BbIX0/1a Y.

2.2 3anonHuTh Tabsuily 2.

Pa3pen 3 JiekTpuuecKue MallluHbI
Tema 3.1 JyieKTpHUecKyue MalIMHbI IOCTOSIHHOI0 TOKa
JlaboparopHas padorta

HccnepoBanue oaHoda3Horo tTpancgopmaropa.
Ilens paboThbl:  03HAKOMUTHCS C KOHCTPYKIMEeM W TIPDUHLIAIIOM JeMCTBUS
TpaHchopMaropa.
ObOopyaoBaHue:
1. ICTOYHUK NMUTaHUsI TepeMeHHOT0 TOKa
2. Tpancgopmatop
3. Pe3uctop

ITopsiAoK BBHINO/IHEHUs PadOTHI:
1. CobpaTts cxemy 1.

© 3

(@, O 3 (o,

E1l 2 31 E1 E22
E21

o J o1l o— |

o1l




El, B E21; EZZ, KTPI KTPZ

Tabsmua 1

2. Tlogknounth BoOJbTMETp K KiaemMmam 1,2. U3meputs 3O/IC Ha BTOPHUYHOU
obMoTKe TpaHchopMarTopa M 3aricaTh 3HaueHre B TaOmmiy 1.

3. Cobpath cxemy 2. [ToakmounTh BoibTMETP K Kiaemmam 1,3. M3meputs I/ C Ha
BTOpHUYHOM 00MOTKe TpaHchopMaTopa | 3amuicaTh 3HaueHue B Tabmuiy 1.

4. [Moacuntath K03 duiMeHT TpaHChopMaIiH 71t 000UX CTyuaes:

Krp1 = Eoi/ Ey, Krp, = Ex2/ Ey,

Pe3ynbTaThl MOACUETOB 3aHECTU B TaOJIHUILY.

5. ITogkmrounTh Harpy3Ky K BbiBozlaM TpaHcdopmaropa 1,3. (Cobpats cxemy 3).

U22’ B
Lo, wa Taﬁ‘/mua

=

RH, OM

o mA

El E22 C\D

o |

Cxema 3
N3MeHATb COTpPOTUBJ/IEHHWe HAarpy3kyd C TIOMOLIbI0 peocTtaTa YW OTMeyaThb

COOTBETCTBYIOII[ie 3HAaUeHUsI TOKA. Pe3y/bTaThkl 3aMepoB 3aHeCTH B Tabsuily 2. : P
= U*I. Pe3ynbTaThl MOACUETOB 3aHECTH B TaO/HILy 2.
Boeruuciuth cornpoTtusiieHde Harpysku: Ry = Uxp /1. Pesysbrarthl

BBIUMC/IEHUI 3aHeCTH B TabuIy 2.
6. OrpeilenTh TOK B TIePBUYHOW OOMOTKe TpaHCopMaTopa Tpd OJHOM U3
3HaueHuM ToKa lo,.

I = L2/ Krpo
7. IToficunTaTh MOIIHOCTh TIEPBUYHOM 0OMOTKM TpaHC(opmaTopa:

P1 = El* 11

8. [TogcunTaTh MOIITHOCTH BTOPUYHOM 0OMOTKM TpaHchopmaTopa:

Py= Uz« In
9. Onpepenuts K.I1./]. TpaHcpopmaropa:

n = P,*100% / P,
Caenatb BbIBO/IbI:
1: Kak u3MeHsieTCsl HarpsbkeHHe Ha BTOPUYHOW OOMOTKe TpaHcdopmaTopa mpu
HM3MeHeHUH KOJ/IMUeCTBa BUTKOB BTOPUUHOM 00OMOTKU TpaHcdopmartopa?
2: Kak usMeHsieTcsi KO3 GULIMEHT TpaHC(opMalLuK TPy MU3MEHEeHUM KOJIMYecTBa
BUTKOB BTOPUYHOM 00MOTKM TpaHCc(opmaTopa?
3: B kKakoMm c/iyuae HarpsbkeHHe Ha 3akKMMax TpaHc@opmaTopa Oosbiie: 6e3
Harpy3KU WU MPHU MOJK/IF0UEHHON Harpys3ke?
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Ugxi
(21} L] EVD
Usxa i — I : i Usnix
(x) TI |l (v)
) Rewm Ry
-ficm
Cxema 3
Upxi :R'
(%)
Ugxa R
() o}
S
Rii Ry Ry
Cxema 4
+EeM
Tabu. 2
X1 0 1 0 1
X2 0 0 1 1
y

3. UccnenoBats ornueckuii ssieMeHT HE (cxema 5).

3.1 B cootBeTcTBUM C Tabsuileli 3 1ojjaBaTh Ha BXO/ X HYJIeBOW WU e AMHUYHbIN
CUTHaJ, OTMeuasi COCTOSIHUe BbIXO/Ia .
3.2 3anonHuTh TabsuIly 3.
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4. cenaTh BBIBOBI IO paborTe:

4.1 mpu KakoW KOMOMHALIMM BXOAHBIX CHUTHAjJIOB Ha BbIXoAe 3jemeHTa MJIN
CO37aéTCs eIMHUYHBIA YPOBEHb CUTHAJIA;

4.2 nipy Kakoi KOMOWHAIMK BXO/IHBIX CUTHAJIOB Ha BBIXO/e 3/ieMeHTa M co3faércs
e[IJMHUYHBIM YDOBEHb CUTHA/A;

4.3 TIp¥ KakOM ypOBHe BXOJHOI'O CWrHajia Ha BbIxofe 3jemeHta HE cospaércs
eJMHUYHbIN YPOBEHb CUTHAJIA.

2. VicciejoBanre KOMOMHHMPOBAHHBIX JIOTHUECKUX 3/IEMEHTOB
Iless paboThi: Mcc/ieoBaTh paboTy KOMOMHUPOBAHHBIX JIOTHUECKUX 7IeMEHTOB.
ObOopyaoBaHue:
1. ICTOUHUK MMOCTOSSHHOIO HaripsbkeHus 35 B.
2. MakeT JIoTUUeCKUX 3JIeMEHTOB.

ITopsAOK BbINO/THEeHUs PadOThI:
1. O3HaKOMUTBLCS C 000PYAOBaHUEM.
2. 3apucoBaTh CXeMy MakeTa.

onemeHT 1
&

K
NCTOYHUNKY

DJiIeMeHT 3

>—{§€>——o X3
R
< A

X7 X
)—®—o < UBXx
DJieMeHT 2 O_®_
<

&
X4 358

9

23

ot

B makete Tpu snementa M-HE (®@ynkuus eddepa).

[Tpu HaMMUMY CUTHA/IAa COOTBETCTBYIOIIErO 3alMcH 1 Ha COOTBETCTBYIOIIEM BXO7ie
WU BBIXO/Ie 37ieMeHTa CBeTUTCSl MHAMKATOpHas JlaMriodka. [1pu 3amucu 0
WH/MKaTOPHasl JIaMITOYKa He CBEeTUTCHI.

3. UccnenoBath paboTy sioruueckoro 3nementa U-HE.

[TomaBast BXOJHOM cUTrHaJT Ha BXOZbl X 1u X2, HaO/mo1aTh CUTHA Ha BbIxozie X3.
Pe3ynbTaThl HaOMIOAEHYS 3aHeCTH B TabuIy 1.

CocTaBuUTh cxemy: 10 Tab/ulie HamMcaTh ypaBHeHUe, peau3yemMoe 3TUM
3J7IEMEHTOM.
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Tabmmia 1.

X1 X2 X3
0 0
1 0
0 1
1 1

4. Uctionb3yst smeMeHT 1 cobpaTh cxemy Jiorudeckoro 3;iementa HE.

[ToaBo/is BXOAHOM CUTrHaJ, HAOMOIaTh HaNpsKeHYe BbIXOTHOTO CUTHaJIA.
HabsntojeHue 3aHecTy B TabnuLly 2.

CocTtaBUTh CXxeMy: [0 Tab/uvlje HamucaThb ypaBHeHWe, peanvd3yeMoe 3TUM
3JIeMEHTOM.

Tabsmiia 2.

X1 X2 X3
0
1

5. Ucnonb3ys aeMeHThl 1 1 2 cobpaTth cxeMy Jiorudeckoro 3jnemedra WUJIU-
HE.

[TomBOASI BXOAHBIE CUTHAJbBI, HAOMIOAATh HATIPSPKEeHHST BEIXOJAHOTO CUTHAJA.
HabstojeHue 3aHecTv B Tab/uily 3.

CocTtaBuTh cxemy: 10 Tab/ulLie HalMcaTh ypaBHeHUe, peanu3yeMoe 3TUM
3JIeMEHTOM.

Tabsuua 3.
X1X2 | X4X5 | X3 X6

k=l (=]
== OO

6. Mcnonb3ys 3/iemeHThI 1, 3 cocTaBbTe CxeMy JIOTUYecKoro 3jiemenra M.
[ToaBoASt BXOAHBIE CUTHAJIBI, HAOMIOJATh BBIXOJHBIE,

Pe3ysbTaT Hab/TIO/IeHYSI 3aHECTH B Tab/uIly 4.

CocTaBUTh CXeMy: M0 TabJuile HalMcaTh ypaBHEHHE, peasTru3yeMoe STUM
3/IEMEHTOM.

Tabmuiia 4.
X1 X2 X9

(el I fe]
el ol (e ) fan]

7. cnionb3ys 3/1emeHThI 1, 2, 3 COCTaBUThL CXeMy JIOru4yeckoro 3jemenrta UJIN.
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IMToaBOASt BXOAHBIE CUTHAJTBI, HAOJTFOIaTh BHIXOTHBIE.
Pe3ynbTaT Hab/OieHYs 3aHeCTU B Tabuily 5.

CocTaBuTb CXeMy: T0 Tab/iHlle HalMcaTh YpaBHeHHe, pean3yeMoe 3TUM
3/1IeMEHTOM.

Tabmuua 5.
X1X2 | X4X5 X9

k=l (=]
== OO

Copepxanue oTyéra:

1. HaumeHoBaHue v HOMep PabOTHI.

2. lless paboThI.

3 D/leKTprUyecKue CXxeMbl OCHOBHBIX JIOTUYECKUX 3JIEMEHTOB

5. YcioBHOe rpadrueckoe 0603HaueHUe JIOTHYeCKUX 37IeMEHTOB
6. TabMIIbl COOTBETCTBUS

7. YpaBHeHHUSs JIOTUUECKUX CBSI3eM

8. BeiBoIBI 110 pabore

Tema 3.2 JjleKTpHUecKye MallIUHbI IIePEMEHHOr0 TOKa

JIaGopaTopHas pabdoTa

YcTpoiicTBO U 0OCHOBHBIE 3/IeMeHThbl KOHCTPYKLIIM MallIMHbI OCTOSIHHOT'0 TOKA
MaiuviHa NOCTOSIHHOTO TOKA COCTOMT M3 HeMOJBWKHOW YaCTH — CTaTopa U
BpaLLjaoLL{eiics YacT — SIKOPsi, B KOTOPOM IIPOMCXOJUT IpoLiecc npeoOpa3oBaHUs
MeXaHUYeCKOUW SHEPTHH B 37IeKTPUUECKYH0 (reHepaTop) Uiar 00paTHO —
3JIEKTPUYECKOM SHEPTUM B MEXaHWYECKYIO (3/IeKTpPOABUTraTe/b). Mexay
HeMNo/JBV)KHOM UM Bpalljaolllelicsl 4acTsMU uMmeeTcst 3a30p. HenozBrykHas yacTh (puc.
1.5) cocTouT U3 CTaHWHBI 3, I71aBHBIX MOJ/IFOCOB 1, IpejHa3HAUeHHBIX /JIs1 CO3/1aHus
OCHOBHOT'O MarHWTHOTI'O TIOTOKA, 100aBOUHBIX MOJIOCOB 2, CAY)KALLUX /IS
JOCTYKeHUsT 0e3bICKPOBOM PabOTHI IIeTOK Ha KOJIIeKTope (y/IydlieHust
KoMMmyTauun). K ctaHruHe KpensT 60/1TaMu MOAIMITHAKOBBIE I[UTHI, TJIaBHbIE U
JIOTIOJIHHTEJIbHBIE TTO/TFOCHI.

Puc. 1.5. HenogsukHas yaCTb MalllMHbI [IOCTOSSHHOI'O TOKA

OcHoBHOM (r/1aBHBIN) TI0/Tt0C (pUC. 1.6, a) umMeet cepieuHUK 4, HAOPAHHBIN U3 JIUCTOB
3/IeKTPOTeXHUUECKOM CTau TOMIUHOM 0,5—1 MM, CTAHYTHIX IINMUIbKamMu. Ha
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Cep/leUHUK Haca)keHbI [iBe KaTyIIKA 00MOTOK BO30yKaeHus 2. HIDKHIOIO YacThb
cepieuHrKa — TIOJTFOCHBIM HAKOHEUHUK 3 — BBITIOJIHSIIOT TaK, UTOOBI BO3YLITHBINA
3a30p yBeJIMUWBAJICS OT LIEHTPA T0JIF0Ca K ero KOHIaM. JTO JIeflaeTcsl Jisl TOTo,
YTOOBI YMEHBIIIUTL UCKa)KeHHe T10JIsI TI0/] IeMCTBHeM peaKLUU SIKOPS U paccesiHre
TJIaBHOT'O TIOJISI B 30He KOMMYTALMXA. Y KOMIIEHCUPOBAHHBIX MallliH TTOCTOSIHHOTO
TOKa B TI0J/IFOCHBIX HAKOHEUHHKAaX BBIIIITAMIIOBBIBAIOT Ma3bl /IS pa3MellleHUs
KOMITeHCallMOHHOW 0OMOTKH.

Puc. 1.6. OcHoBHo}1 (a) 1 fob6aBouHbI# (6) TOJTHOCHI
Uuco ry1aBHBIX MOJIFOCOB BCEr/ja UeTHOe, IIPUYEeM CeBePHbBIE U F0XKHbIE TTOTHOChI
YyepeyIoTCsl, UTO JOCTUTAeTCsl COOTBETCTBYIOILUM COeZIMHeHeM KaTyilleK 0OMOTKH
B030Y KIeHusI TT0/IF0COB. KaTyIIIKu BceX TOJTFOCOB COeIMHSIOT T0C/IeZloBaTeIbHO.
[Tomrockl KperATcs K craHuHe 1 6onTamMu Wi mnuibkamu. JlobaBouHbIi mositoc (puc.
1.6, 6) cocTouT U3 cepfieuHrKa 1, U3rOTOB/ISIEMOTO U3 CTa/u, U
0OMOTKHM 2, U3rOTOB/ISIEMOM U3 MeIHBIX IIIMH MPIMOYTO/LHOTO ceueHusi. OOMOTKH
100aBOUHBIX TIOJTFOCOB COEIUHSIOT TI0C/IeZIoBaTeTbHO C 0OMOTKOM SIKOPSi, a TTOJIFOChI
yCTaHaB/IUBAIOT MeXKY TJIaBHBIMU T10JIF0CAMH U KPeriT K CTaHUHe 60/ITaMuU.
Bo3aymHeiii 3a30p 1o/ 106aBOYHBIMU TTO/TFOCAMH 3HAUMTE/ILHO 00JIbIle, ueM 110/
ry1aBHBIMU. [TorepeuHoe ceueHue 00aBOUHBIX TOFOCOB PACIIMPSIETCS B CTOPOHY
KopItyca. OTO YBe/TMUMBaeT MIOBEPXHOCTh MPHUJIeraHus 00aBOUHOTO MOI0Ca K
KOPITyCY, UTO /laeT OO0JIBbIIYI0 YCTOWUMBOCTD U MPeAYTIPeKaeT HachlllieHre OT
60/IBIIIOr0 MOTOKA paccesiHUsl I00aBOUHBIX MOMHOCOB. [1jis co3AaHus
3J7IEKTPUYECKOr0 KOHTAKTa C MOBEPXHOCTHIO KOJIJIEKTOPA B MALLIMHE yCTaHAB/IUBAOT
LIEeTKU, KOTOPbIe MPUKPEIJISIIOT K 1ieTKozAepskartesto. [lleTkogepxaTens (puc. 1.7)
COCTOUT U3 HAXKUMHBIX MJIACTUH 1 MPY>KUHBI 2, Tlepe/iatollield JaB/ieHWe Ha LIeTKY 5;
13 000¥MBbI 4. [171s1 prcoe[TUHEHUSs 37IEMEeHTOB 3/IEKTPUUeCKOM 11Ty MallliHbI K
IleTKe TOC/IeiHsIs cCHabXKaeTcsi TMOKMM Me/IHBIM TPOCHMKOM 5. Bce 1ieTkojepkaTeniu
O/THOM TIOJIIPHOCTH COeIMHSIOT MeXIy CO00M COOPHBIMU LIMHAMH,
TNPUCOeIMHEHHBIMU K BbIBOZIAM MallUHbI. [I]eTKofepykaTesid KpPersT Ha TpaBepce.
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SIKopb MallIMHBI TTIOCTOSTHHOT'O TOKAa COCTOUT U3 Cep/ieuHrKa SIKOpsi C 0OMOTKOM,
KOJIJIEKTOpa, BEeHTU/ISITOPA U Bajia C IIapUKOMNOIIUITHUKOM U/N
POMKOTIOAIIUITHUKOM. CepZieuHuK siKops (puc. 1.8, a) MalliMHbI TIpeiCcTaB/IsIeT CoOoM
rakKeT M3 JIMCTOB 3/IEKTPOTEXHUUECKOHN CTalu TOMMHON 0,5 MM, KOTOpbIe /IS
yMeHbIIIeHUs] IOTePb OT BUXPEBBIX TOKOB U30J/IUPYIOT APYT OT Jpyra JakoM.

G

e ey

’ ‘?\\\\\\\_\W#ﬂtﬁ%w
2

Puc. 1.8. CepzieuHuK SIKOpsi: a — SIKOPb 6e3 00MOTKH; 6 — CTasbHOM UCT
cep/leyHUKa SIKOPs; 8 — HeOOMOTaHHBIN SKOPb MAllIMHbI ITOCTOSTHHOTO TOKa
[TakeT 3arpeccoBaH Ha Bany SKOPS U Y[ ep>KUBaeTCs B CKaTOM COCTOSTHUM
Ha>KUMHBIMU 11atibamu 1. [17isi ydiiiero ox/iaXkAeHrsl MallliHbI B Cep/IeYHUKaX KOs
yCTpauBalOT BeHTU/ISILIMOHHbIe KaHasbl. Kakzabiii vcT naketa (puc.1.8 6) umeer
3y0O1LbI 1, TIa3bl 2 ¥ BEHTUISALIMOHHBIE OTBePCTHS 3. B Ma3bl cep/ileyHrKa YK/IaAbIBatOT
TIPOBO/IHUKYU 0OMOTKY siKOps (prc.1.8 8). OBMOTKY SIKOPSI IPUCOEUHSIFOT K
TlacTUHaM KoJsiiekTopa. Ha puc. 1.9 roka3aH KoJisieKTop, CoOOpaHHbIN U3 TIIaCTUH 7
TBEPAOTSHYTOW MeJiy, U30JIMPOBaHHbBIX APYT OT Apyra U OT Bajia sIKOpsi
MHKAHUTOBBIMH TNIPOKJ/IaJKaMU 4 U MmaHxeTamu. KoJisieKTop coCTouT 13
Koprtyca 1, 60/ITOB 2, HA)KUMHOT'O KOJbIla 3, MUKAHUTOBBIX MPOKIAOK 4. JIst
y06CcTBa MOHTa)Ka ¥ 06ecrieueHust POYHOCTH KPeryIeHHs KOJIIEKTOPHBIE T/1aCTUHBI
7 BBITIOJIHSIIOT B (JOpMe «JIaCTOUKMHA XBOCTa» 6.

5 & 7

wlolliL

TTRITH]

Puc. 1.9. YcTpoiicTBO Ko/eKTopa
CoeMHSIIOT KOJIJIEKTOPHBIE TIJIACTUHBI C TIPOBOIaMU OOMOTKH SIKOPSI C TIOMOII[bIO
«TIeTYLIKOB» 5, KOTOpble UMEIOT MPOpe3u /il YK/IaJKU U 3aralKy B HUX KOHLIOB
cek1uii oOMoTKH sikops. Ha puc. 1.10 moka3aHo yCTPOMCTBO MallliHbI TIOCTOSTHHOTO
ToKa. K cTanuHe 6 60/iTaMy KPeTISIT TJ/IaBHbIE TI0JTFOCHI, COCTOSIIINE U3 CepAieuHrKa 4 1
KaTyIkyd 06MoTKY Bo30yxaeHust 5. C TOPI[OBBIX CTOPOH K CTaHWHE KpernsT O0KOBbIe
L[WTHI 7 C TIOAIIMUITHUKAMH, YAEeP>KUBAIOLIVMMU BaJl MALLIMHBI. AKOPb MallIMHbI COCTOUT
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13 cepjieuHrKa 3, 00MoTKU 9 1 KossiekTopa 1. Ha Bany sikopsi yKperiieH
BEHTUWIATOP 8, Ha KOJIJIEKTOpe TIOMeLl|eHbl HeIIOABUKHBIE 111eTKU 2.

Puc. 1.10. YcTpolCTBO MalllMHbI TOCTOSTHHOT'O TOKA
1.3. CucreMbl BeHTWIALUM Y/IEKTPUYECKUX MaLIUH
OneKTpruyecKre MaIlMHbI TIOZ[pa3esiioT B 3aBUCMMOCTH OT criocoba ox/aXKAeHus Ha:
Mawunbl c ecmecmeeHHbIM 0Xx1a#cO0eHUeM. Y HUX HeT ClieLiMa/IbHbIX YCTPONCTB IS
ycuieHus 3(pPeKTUBHOCTU OX/aXJeHUs. ECcTeCTBeHHYI0 BEHTU/ISILIMIO TIPUMEHSIIOT B
MalIMHaX Majioi MOIHOCTH, TaK KaK YC/I0BUS UX OXJIaXKJAEeHUs] CDaBHUTEJILHO JIeTKHe.
MawuHbl ¢ camoseHmusiyuell. Y HUX OXJIaKJeHHe JOCTUTaeTCsl C OMOLLbIO
BeHTW/IATOpA (KpbiaTKu). CaMOBEHTU/ISIMEN MOXKeT ObITh BHYTPEHHsIsI, KOT/ja
BO3/1yX MPOXOJUT BHYTPU MalllUHbI, ¥ Hapy>KHasi, KOT/1a BEHTU/ISITOP BbIHOCSAT
Hapy>y ¥ OH 00/1yBaeT BHEILIHIO peOpPUCTYIO MOBEPXHOCTh CTAHUHBI. BHyTpeHHsIs
CaMOBEHTWISALIUA B 3aBUCUMOCTU OT PACII0J/IOKEeHWsI BEHTU/IATOPA 10 OTHOLLIEHUIO K
TIOTOKY OXJI&XK/JAFOIIlero Bo3/lyXa MOXeT ObITb BBITSDKHOM WK HarHeTaTes b HOM. [1pu
aKCUAJIbHOU BBITSDKHOUW BeHTU/sILMU (puc. 1.11, a) BeHTUIATOP A CO37,aeT B MalllvHe
pa3pspKeHUe: BO3AyX MO/ AaBjieHreM aTMOC(hephbl NOCTyIaeT B MalllMHY U 3aTeM
BbIOpachiBaeTCst U3 Hee HapyXKy. [Ipy akcranbHOM HarHeTaTeTbHOW BeHTWISLIMY (pUC.
1.11, 6) BeHTUATOP A 3a0MpaeT BO3/yX, HATHETAeT B MAIlIMHY U 3aTeM
BBITA/IKUBAeT ero Hapyxy.

Puc. 1.11. AkcuanbHbie CUCTeMbI CAMOBEHTUISILIMM MallIMHbI [TIOCTOSSHHOT'O TOKA

[1pu akcrabHOW BEHTW/ISILIUU OXJIXK/IAIOIIUM BO3IyX NPOXOAUT 10 BHYTPEHHUM
BEHTWISILJMOHHBIM KaHaslaM IapaJsijieJibHO OCH Basia, a TPy paiia/ibHOW BeHTUIISILUA
— nepneHAuKy/aspHO (puc. 1.12; a). HejoctaToK CaMOBEHTUIISILIMKA COCTOUT B TOM,
YTO MPY CHWKEHUH YaCTOThI BpPalljeHUsI MallMHbI Pe3KO IajiaeT MPOM3BOAUTE/IbHOCTD
BEHTUJ/IAITOPA, B pe3yJ/ibTaTe Uero yXy/aeTCsi MHTEeHCUBHOCTb OXJIXKAEHUS MalllHBI.
Ha puc. 1.12, 6 u3obpakeHa cxemMa BeHTWISILIU C BHEIITHUM 00ZyBOM KOpITyca
MallUHBI.
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Puc. 1.12. MaivHsI € paiiaZibHOM CUCTEMOM OXJIaXAeHHUs (a) U cXemMa BeHTHJISILIUM C
BHeIITHUM 061yBoM Kopiiyca (0)

MaiuuHs! ¢ He3aBUCUMBIM OXJlaXKZeHreM. B HUX BO3/yX IIOCTyIlaeT OT BeHTU/IATOPA,
paboTaroliero He3aBUCUMO OT MAIIMHbI. BeHTU/ISIUSA MOXKET OBbITh TIPOTSHKHON WITH
3aMKHYTOM. [1Ipy MpOTS)KHOM CHCTeMe BeHTWISILIMKU XOJI0JHbIe MacChl BO3/lyXa
TIO/IBO/ISITCSI M3BHE, TIPOXOASAT Uepe3 MalllMHY U BbIOPAChIBAIOTCS B OKPY KaIOIIYIO
atMocdepy. HefocTaTok Takoi CUCTeMbI 3aK/IFOUAeTCsl B TOM, UTO Ha BHYTPEHHUX
TOBEPXHOCTSIX MalllMHbI HAKATVIMBAKOTCA MbUIb U IPSA3b, KOTOPbIE BCErJa COAEPKaTCs
B BO3/IyXe, BbI3bIBasi YXY/IIeHHE YCIOBUM OXIXKIEHHSI MallIMHBI. DTO MOKET OBbITh
npuurHOM aBapuu. [IprMeHeHre (UIBTPOB Ha BXO/le BO3/lyXa B MallIHY
HepaLMOHA/IbHO, TaK KaK UX HY>KHO YaCTO OYMILATh U OHU YBeJIMYMBaKOT
COTIPOTUBJIEHUE [IBW)KEHHIO Bo3yxa. [Ipy 3aMKHYTOlM cucTemMe BeHTU/ISILUU (PUC.
1.13) oxnaXkaarouii BO3AYyX NPOXOAUT MO 3aMKHYTOMY KOHTYPY uepe3
Bo3ayxooxaaauTesu BO. TIpu Takor BeHTWISILIMM MalllMHa MpeoXpaHsieTcs OT
TI0Ia/laHus B Hee TIbLIN.
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Puc. 1.13. CxeMa 3aMKHYTOW CUCTeMbl BEHTUJISIL[UN

B kauecTBe oxnakaro1ien cpe/ibl JOMyCKaeTCs MpUMeHeHre He TOJIbKO BO3JyXa, HO
v Bozjlopoza. I1pyu BogopoiHOM 0X/1aXK/IeHUH BeHTUISILIMOHHbIE TTOTEPU CHIKAIOTCS
TIOUTHU B I€CSATh pa3, a CPOK CTYKObI U30/ISILMK YBeTMUMBAETCS, TaK Kak
VICKJ/TFOYAKOTCH OKUCIUTENbHBIE MpoLecchl. [lig ycTpaHeHWs B3pbIBa, B C/ydae
o0Opa3oBaHusl BHYTPY MallliHbI TPeMyuero rasa, yepe3 Hee MpeBapyuTe/bHO
TIPOIYCKAaIOT YIJIEKUCIIbIN ra3. 3aTeM MallUHY 3aro/HSII0T BOAOPOAOM MO,
[laBJIEHMEM BbILLIe aTMOC(EPHOro, YTO NpeAyIpeXxjaeT nornajjaHrie Bo3/yXa BHYTPb
MallVHBI.

Tema 3.3. Tpaucopmaropsbl
JlabopaTopHas padora

HccnepoBanue ogHoda3sHoro rpaHcgopmaropa.
Ilenb paboThbl:  03HAKOMUTBCS C KOHCTPYKIMEM W TIPUHIIAIIOM JeMCTBUS
TpaHcdopMaropa.
OOopyaoBaHue:
1. ICTOUHUK NMUTaHUS ITIepeMeHHOr0 ToKa
2. Tpancgopmatop
3. Pesucrop

ITops/i0K BHINO/THEHHS PAadOTHI:
1. Cobpats cxemy 1.

o O3 o O 3
E1 2 E1l E22
E21
Cxema 1 Cxema 2
Ei,, B| Eu, E»n, | K1 | K
B B
Tabmumna 1
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2. Tlopkntounth BoMbTMETP K KiaemmaMm 1,2. U3meputs 3/IC Ha BTOPUYHOU
0OMOTKe TpaHCdhopMaTopa M 3arnucarh 3HaueHWe B Tabsuiy 1.

3. Cobpars cxemy 2. [ToaxmounTb BonbT™MeTp K kiiemmam 1,3. M3meputs 3/IC Ha
BTOPUUHOU 00MOTKe TpaHC(hopMaTOopa U 3amucarh 3HaueHue B Tabmmiy 1.

4. [Moacuntath KO3 ULMEHT TpaHCPopMaLH [i7isi 000UX CITyuaes:

K1 = Eoi/ Ey, K = Ex/ Ey,

Pe3y/bTaThl MOACYETOB 3aHECTH B Tab/ULLY.

5. [ToaxkmounTh Harpy3Ky K BbiBoZiaM TpaHcdopmaropa 1,3. (Cobpats cxemy 3).

Uy, B
Lo wa TaOjomia 2
RH, OmMm
o (mA)
£l O,
o J
Cxema 3

V3MeHSITb COMNpOTHB/IEHWE HArpy3Kd C TIOMOLLbIHO peocTaTa M OTMeuaThb
COOTBETCTBYIOII[ME 3HAaUeHUsI TOKA. Pe3ybTaThl 3aMepoB 3aHeCTH B Tabsuily 2. : P
= U*1. Pe3ynbTaThl MOACUETOB 3aHECTU B TaOIMITY 2.

Borunciute comportvBieHre Harpysku: Ry = Uy /L. PesynabraThl

BLIUMC/IEHU 3aHECTU B TaOuIly 2.
6. OripefenUTh TOK B TepBUYHOM OOMOTKe TpaHCopmaTopa MpU OJHOM U3
3HaueHuM TokKa Do,.

I = L2/ Kreo
7. IlogcurTaTh MOIIHOCTh TIEPBUYHOM 0OMOTKHM TpaHchopmMaropa:

P1 = El* 11

8. [TogcunTaTh MOIITHOCTH BTOPUYHOM 0OMOTKH TpaHchopmaTopa:

Py= Uy « I
9. Onpenenuts K.I1.[I. TpanchopmaTopa:

n =P,*100% / P,
Cpaenathb BBIBO/bBI:
1: Kak u3meHsieTCsl HarpsbkeHMe Ha BTOPUYHOW OOMOTKe TpaHc(opmaTopa Mpu
M3MeHeHUH KOJINYeCTBa BUTKOB BTOPUUHOM 0OMOTKU TpaHC(opmaTopa?
2: Kak usaMeHsiercsi K03 duLivieHT TpaHc(opMaluy Npu M3MeHeHUW KOJIMuecTBa
BHUTKOB BTOPUYHOM 00MOTKH TpaHchopMaTopa?
3: B kakoMm c/iyuae HarpsbkeHHe Ha 3akMMax TpaHcopmatopa Oornbiie: 6e3
Harpy3Ky WIX MPU MOJK/IFOYEHHON Harpys3ke?
Pasjen 4 DiekTpuuecKue u3MepeHus
Tema 4.1 MeTo/ibI U3MepeHUN
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IToBepka TeXHHUECKOr0 aMmrnepMeTpa U BoJIbTMeTpa.

Ilesib paboThl: HAyUUTHLCS TOBEPSTH ITPABWILHOCTH TIOKAa3aHUM TEXHUUECKOTO
amriepMeTpa YW BOJBTMETPA, COMOCTaB/sAsi KX [IOKa3aHUsi C TOKa3aHUSIMU
00pa3roBbIX TPUOOPOB, OIpefensaTh IIOTPEIIHOCTh TIOBEPSieMbIX TTPUOOPOB,
OTIpe/IeNIATh COOTBETCTBHE NMPUOOPOB K/IaCCy TOUYHOCTH, yKa3aHHOMY Ha LIKare.

O6opyaoBaHue:

1. MunnnammnepMeTp TeXHUUYECKUM TOBepsieMbIii
2. MunnmviamnepmeTp oOpa3iioBbIii o0pas31ioBbIit
3. lcTOYHUK nUTaHUSA OCTOSHHOIO TOKA

4. BonbTMeTp TeXHUYECKUU TOBepsieMbIU
5. BosibT™MeTp 06pa3iioBkIii 00pas31ioBbIit
6. [ToTeHLIMOMETPBI

1. IToBepka amnepmeTrpa
ITopsi/10K BHINO/THEHHS PAadOTHI:
1. CobpaTb 31eKTpuuecKyo Liefb /i/is [IOBePKU aMIiepMeTpa.
2. TexHuueckue [aHHble, XapaKTepU3yIOIMe W3MepUTe/bHbIe TPUOOPHI,
yKa3aHHbIe Ha WX IIIKa/ax, 3anucarb B Tabuiy Ne 1.

-
- 1 (R —(®)

~220 B
- R
o 5 J '
| |
Tabmuma 1
Tun Pon Knacc ['paHuLibl Lena HOMep
npubopa | W3MepsieMO | TOUHOCTU | W3MepeHWH JleJieHust
17}
BeJIMUMHBI

1
2

3. CTpefnkd U3MepUTeNbHbIX TPUOOPOB KOPPEKTOPOM BBICTaBUTh Ha HYJIb,
peryJyisiTop UCTOYHUKA ITUTAHUA [IOCTABUTh Ha HYJIb.

4. IToka3atb coOpaHHbIe 1ieMy Tpero/jaBaTesTto 1151 KOHTPOJISL.

5. BK/IIOUMTh UCTOYHUK [MUTAHUS, TUIABHOW PeryJIMPOBKOM HallpsDKeHUsl Ha CTeH/e
NOOUTLCSI yCTAaHOBKM CTPEJIKA TEXHUUECKOTO MWIIMamriepMeTpa A Ha MepBoM
OLM(POBAHHOM /IeJIeHUH LLIKAJIbI.

CrpeJsika He I0/DKHA NIepeX0UTh 3a OLM(POBAHHYIO OTMETKY.

[TokazaHus MU/UTMAMIIEDMETPOB TEXHUUECKOT0 amriepMeTrpa A u 00pasijoBoro
A B genenusix 3anucathb B Tabsuiy Ne 2 B rpady "Xopn BBepx'.
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6. B TakoM >Ke TIOpSi/IKe YCTaHAB/IMBATh CTPEJIKY TEXHUUECKOT0 MUJTHAMITEPMeTpa
A Ha mocnenyoImUX oLU(POBAHHBIX JeI€HUSIX IIKa/Ibl IIPH YBEIUYEHUN TOKA B
L[eMX ZI0 HOMUHA/ILHOT'O 3HAUeHUsl.

7. 3areM T[IOCTEIeHHO YMEHbIIIaTh BEJUUMHY TOKA, YCTAHAB/IMBas CTPEJIKY
npubopa A Ha Te Xe J[eeHUs IIKaJbl B oOpaTHOM mopsijke. IToka3aHMs
obpasrjoBoro mpubopa A , 3amucaTh B Tabmmiy Ne 2 B rpady "Xon BHU3".
OTK/IIOUUTD MTUTAHUE.

Tabsmiia Ne2
IToka3aHusi IpubOPOB TIOTPELHOCTH
roBepsieM 00pa31oBoro Abcomor | IMorpae | IlpuBeneH Hawb. Bapwuarg
oro Hasi Ka Hasi [lpuBesneH | WU Yeap,
Xop | Xo | Cpenne A, 0, Yn, Hasi %
BBEp | [ e A A % Yn.uaus,
X | BHM | 3HaueH %
3 ve
A A | A" Iy, A

9. 3ammcath B TabJ1. 2 TToOKa3aHus 00pa3ioBOro MusiaMmiepmerpa B "A".
10. BeruncuTh cpejHee 3HaueHue TTI0Ka3aHWK 00pa3ijoBoro npubopa st
Ka)X/I0r0 U3MepeHus:

IOC — ll6€pX+ILlHu3(1
P 2
ABCOIOTHYIO TIOTPEITHOCTh
OtHocutenbHas norpetHocTb Al = I, - I, Tae 1,- moKa3aHue 1oBepsieMoro
MUJUTMaMIlepMeTpa.
OTHOCUTETBHYIO TTOTPELIHOCTh

Y.
_ar , =Yalu

Yi— HB
I -100%; Lo
_ar

L .100% , T71e Luown- HOMHHA/IbHOE 3HaueHue TIoBepsieMoro rnpubopa.
[TorpaBka ripubopa
SI:-AI:Icp.o.'In
11. Haittu u3 Tabnuiipl HaubobIlIMe BapUaliik, CPaBHUTDL €€ C K1IaCCOM TOUHOCTHU
TeXHUYeCKOro amriepMeTpa U CAesaThb BbIBO/, 3allUCaB B OTYETe, COOTBETCTBYeT /I
TeXHUUECKUM aMIlepMeTp K/IacCy TOUHOCTH, YKa3aHHOMY Ha ero IKajae U MOKHO
JI1 UM TI0JIb30BaThCS J1/151 U3MEPEeHHUH.
2. IToBepka Bo/IbTMeETpaA

ITops/0K BbINO/JTHEeHHs PadOTHI:
1. Cobpatb cxemy A/isi TOBEPKU BOJIbTMETpa.
2. TexHuueckre JjaHHbIe, XapaKTepU3yHollle W3MepUTe/IbHbIN Mpubop, yKa3aHHbIe
Ha WX IIKaJIax, 3amicaTh B Tabmumiry Ne 3.

Yn
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Tabmmiia 3
Tun Pon Knacc ['panuLibl Llena HOMep
npubopa | M3MepseMO | TOYHOCTH | U3MEPeHHH JleJieHust
u
BeJINUMHBI
1
2

3. CTpenku wusMepuTenbHbIX TPUOOPOB KOPPEKTOPOM BBLICTAaBUTh Ha HY/Jlb,
peryyisTop UCTOYHUKA MUTAHUS [IOCTaBUTh Ha HYJIb.

4. Toka3aTb cobpaHHBIe LIeMH MPeTioaBaTesTto /1Jisk KOHTPOJIS.

5. BK/IIOUUTE CTeH[], T/IaBHOM peryIMpOBKOM HampspkeHWs Ha CTeHze J00WUThCs
YCTAaHOBKU CTPEJIKM TeXHUUeCKOro BOJbTMETpPa V Ha MepBOM OLM(PPOBAHHOM
[leJIeHUU 1IKaJIbl.

Crpenka He [I0/DKHA Mepexo/IuTh 3a OLU(POBAHHYIO0 OTMETKY.
[TokasaHuss TeXHUYECKOro BoJibTMeTpa V U 00pa3lioBOro
JeneHUsIX 3amucathb B Tabmuiy Ne 4B rpady "Xon BBepx".

6. B TakoM Xe mops/iKe yCTaHaB/IWBaTb V CTPeJIKy TEXHUYeCKOro BoJbTMeTpa V
Ha MNOCAeAYIIINX OLU(PPOBAHHBIX [JeNeHUsIX LIKadbl TIpU  YBeJIUYEeHUH
HarpsUKeHUs1 10 HOMHUHA/IBHOT'O 3HaUeHUs.

7. 3aTeM IOCTeleHHO YMeHbIlaTh BeJIMUUHY HalpsUKeHUs], YCTaHaB/IMBasi CTPEJIKY
npubopa V Ha Te >Ke [lefleHUs IIKaibl B obpaTHoM ropsigke. [Toka3aHus
obpasiioBoro mpubopa V 3ammcath B Tabmmiyy Ne 4 B rpady "Xoa Beepx'.
OTK/IIOUUTE TTUTaHKe.

BoJIbTMeTpa V o B

Tabmmija Ned
IToka3zaHust IpUOOPOB TIOTPEIITHOCTH

ToBepsieM 06pas3ijoBoro Ab6cosmor | TTompaB | IlpuBezneH Hawu0. Bapuari
oro Hast Ka Hast [TpuBefeH | WM Yiap,

Xop | Xo | Cpenne A, 0, Yn, Hasi %

BBED | [ e B B % Vn.saws,
X | BHM | 3HaueH %
3 ue
B B" | B | Vi, A

9. 3armcath B TabJ1. 2 moka3aHusi 06pa3ijoBOT0 BOJITMETPA.
10. BeruncuTh cpefiHee 3HaueHHe TOKa3aHU 0Opa31joBoro rpubopa fjis Kaykaoro

H3MepeHUs:
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IOC — IuGer+ILlHu3(1
P 2
Ab6comoTHyto norpetHocTb AV = V, - Vo, Tlie V,- TT0Ka3aHue TToBepsieMoro
amriepMeTpa.
OTHOCHUTeTbHAS TIOTPELIHOCTh

OTHOCI/ITEJIBHYI-O IMMOrpentHoCTb

_AV v :ygVH
Vi= \% 100%’ i Vu3M
_av
Yn_ V

n +100% , rie Vonn- HOMHUHA/IBHOE 3HaUeHre TIoBepsieMoro rpubopa.
[TorpaBka rpubopa

OV =-AV =V,o- Vq

11. 11. Hatitu u3 Tabmuiikl Haubosblllvie Bapuallik, CPaBHUTbL €€ C KJ/IacCoOM
TOUHOCTH TEeXHUUECKOTO0 BOJbTMETPAa U CJleflaTh BBIBOJ, 3alliCaB B OTUéTe,
COOTBETCTBYET JIM TEXHUYECKHUW BOJIbTMETP K/IaCCy TOYHOCTH, YKa3aHHOMY Ha ero
IIKasie U MOKHO JIM UM T10J/Ib30BaThCs /i1 U3MEPEeHUM.

CopepxaHue oTuéra:

1. HameHoBaHMe U 1]e/Tb pabOTBHI.

2. CxeMbl /7151 TIOBEPKM TEXHUUECKOTO amriepMeTpa U BOJIbTMeTpa.

3. Tabu1bI.

4. 3ak/oueHHe O COOTBETCTBUM MPHUOOPOB K/IAacCy TOYHOCTH, yKa3aHHOMY Ha
1IKase.

Tema 4.2 IIpru6opbI HEMOCPeACTBEHHOH OLIEHKH
JIaboparopHasi padoTa
N3yueHHe KOHCTPYKIMH /IEKTPOM3MepHUTe/TbHbIX MPUO0POB
Herocpe/ICTBeHHOU OL[eHKH
Ilens  paborhi: [MpakTUueCcKu  W3yuuThb  KOHCTPYKLMU  HauboJiee
paCIpOCTPaHEHHBIX ~ W3MepUTe/bHbIX  TpubopoB. HayuuTbcsi — oripepensiTh
TeXHUYeCKHe XapaKTepUCTUKU TI0 YCIOBHBIM 0003HaueHUsIM Ha IiiKajie mprubopoB
Y BBISICHUTb, /IJI1 KAKUX U3MePeHU MOTYT OBbITh UCIT0/Ib30BaHbI 3TH TIPUOOPHI.
ObOopyaoBaHue:
1. DnekTpousmepuTebHbIE IPUOOPHI B TTO/Typa300paHHOM BH/IE.
2. JleficTBYIOIIME 37IEKTPOHN3MEPHUTE/TbHBIE TIPUOOPHI.

ITops/ 0K BHINO/THEHHS PA0OTHI:
1. N3yuuTh KOHCTPYKI[HIO TIpe/I/I0>KeHHbIX Triperio/ilaBaresieM
3/IeKTPOM3MepUTeTbHBIX TIPUO0POB. 3ano/HUTb Tabmuiibl NelNe 1, 2.
tabmmria Ne 1

XapaKTepHCTHKH 3JIEKTPON3MepPHTe/IbHBIX IPHOOPOB

1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10
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2. CrenaThb BBIBOZIBI TIO paboTe:
2.1  yKa3aTb  [JOCTOMHCTBA W  HEJOCTAaTKW  KaKJOW W3  CUCTEM
3JIEKTPOH3MepPHUTEeTbHBIX TTPUO0POB,

2.2 yka3aTh 00/1aCTb TIPUMeHeHUsI 3/IeKTPOH3MepUTe/IbHBIX TTPUO0POB KaXKaou U3
CUCTEM.

100 150

< 20
b1y

\ \}‘“\ I””//////

0 250

~ ¥ oletns <G 3378
7 N o)

Tema 4.3 I3MmepeHue 3/1eKTPUUECKHUX [IapaMeTPOB

JIaGopaTopHas pabora
H3MepeHHe 3/IEKTPHUYECKOT'0 COMTPOTHB/IeHHUSA

Ilens paboThbI: OnbITHBIM TIyTEM HAYYUTbCS HW3MEPSATb COIMPOTHBJIEHHE
KOCBEHHbIM METO/IOM U MeTOJ0M HeloCpeCTBEHHOU OL|€HKH.

ObOopyaoBaHue:
1. icTOYHUK NMUTAHUS TTOCTOSTHHOTO TOKA
2. MunnvaMmnepmeTp
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3. BonbT™meTp

4. Perynstop HarpsoKeHust

5. Peoctat noa3yHKOBBIM — Harpy3ka
6. OMMmeTp.

HOpHﬁ[OK BBITIO/THEHUA paGOTLl:

1. Cobpatb cxemy 1.

U

IT R
-0
2. 3aMoJHUTD Tab/IHILy.
TabuIa
N3mepeHo BerurciieHo N3mepeHo OTajloHHOe
3HaYeHue
U, B I, MA Rgpg, OM Ommuoka! Ro, OMm

OwmmuodKa cBa3M.

3. 3apucoBarh LIKaJy OMMeTpa.
4. VI3MepuTh COTIPOTHB/IEHHE C TIOMOIIbI0 OMMeTpa, AJis 3Toro cobpath cxemy 2.

PEBYJ'IBTEIT 3aMepd 3daHeCTH B TaGHI/IL[y
5. OHPE,Z[EI[I/ITL a6CO]II-OTHYIO N OTHOCHTE/IbHYIO IIOI'PDEIIHOCTH H3Mep6HHﬁ Ipu
N3MepeHHHU OJHHUM HpI/I60pOM " IBYMS:
ARl = RBHq — Ro, Y1 = AR1 * 100%/R0
AR2: RI/I3M — Ro, Yz = ARz * 100%/Ro
6. CpaBHI/ITB IMOrpemHoCcTH HBMEPEHHﬁ, IMOJIy4Y€HHbIE€ METOaMK KOCBEHHOI'O
U3MepeHusa U HEHOCPE'Z[CTBEHHOI‘/JI OLIEHKM.

7. C,Z[EJ'[&TB BBIBOJbI I10 pa60Te: B KdKOM CJ/Iydae M3MepeHune 0oJiee TOYHOE: Ipu
HCITI0/Ib30BAHKWM OAHOT'O WK ABYX U3MEPDUTE/IbLHBIX HpI/I60pOB?

JIaboparopHasi paGoTa
N3MmepeHue MOLIHOCTH

Ileab padorhi: OTNBITHBIM MyTEM HAYUUTHCS U3MEPSATH MOIIHOCTh KOCBEHHBIM
METO/IOM U METO/IOM HeIlI0OCPe/ICTBEHHOH OLI€HKH.
O6opyaoBaHue:
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. ICTOYHMK nUTaHUSA IOCTOSHHOI'O TOKa
. Munmnammniepmetp

. BonsT™meTp

. Perynigtop HanpsbkeHUst

. Peoctat no/i3yHKOBBIM — Harpy3ka

. Bart™merTp.

AUl WN -

HOpﬂ,Z[OK BBITIO/THEHUA paGOTBl:

1. CobpaTts cxemy 1.

‘o (ma)-
N

u I R
Yo'
2. 3amnoyiHUTb Tabmmiry Ne 1.
TabuIa
N3mepeHo BrrumcieHo N3mepeHo
U, B I, MA P, Bt P, Bt

3. 3aprcoBaTh BHeIlIHWW BU/J| BATTMETpa.
4. VI3MepuTh MOIIIHOCTh C TIOMOII[bI0 BATTMETPA, /ISl 3TOro coOpaTh cxemy 2.

| *
O ke

w R

Pe3ynbTaT 3aMepa 3aHeCTH B TaO/IUIly

5. CpaBHUTb 3HAU€HHs MOIIHOCTH, TIOJYUYeHHble MeTOJaMH KOCBEHHOIO
V3MepeHUs U HeroCpeCTBEHHOW OLIeHKH.

6. CzenaTh BBIBOZBI TI0 paboTe:

6.1 B KakoM c/lydyae u3MepeHre 0oyiee TOUHOE: TIPU MCIIO/Ib30BAaHUM OJHOTO WA
BYX U3MEPUTE/IbHBIX IIPHOOPOB?

2. UTO O03HavaeT * M JjIsl Yero COeAUHSIIOTCS BBIBO/IBI C 3TUM 0003HaueHueM?

IIpakTyeckoe 3aHsiTHE
PacuéT myHTOB U /J00aBOUYHBIX COMPOTHB/IEHUI

Ilens paboThI: 3aKpenuTh TeOpeTHUeCcKWe 3HaHUsA TI0 Teme «PacimpeHue
Tipe/ie/IoB W3MepeHusi MPUOOPOB MarHUTO3IEKTPUUECKOUW CHCTEMBD».

1. PacuéT myHTOB

3asaHue: pacCuvTaTh BeIMUYMHBI COMPOTHB/IEHUM yYaCTKOB MHOTOIpPEEeIbHOTO
myHTa (cxema 1) Run, Rup, Rus A1 W3MepeHus Npejie/IbHbIX 3HAUeHUU CUJIbI TOKa
I, I, I, el K IIYHTY MOAK/IOUEH MarHUTO3JIEKTPUUYECKUM W3MepHUTe/bHbIN
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MeXaHU3M C COIPOTHB/IEHHEeM paMKU Ry U TOKOM IMOJIHOTO OTKJIOHEHUSI CTPesIKU
Iy. Pacuér BBIMOHUTE B COOTBETCTBUM C 3a/laHHBIM BapuaHTOM (Tabm. 1).
Haueptuts cxemy.

Tabm. 1
Ne BapuaHTa Ry (Om) In I; I, I
1 0,5 50 MA 1A 2A 5A
2 0,15 10 MA 250 MA 300 MA 500 MA
3 0,35 15 MA 2A 5A 10 A
4 0,25 20 MA 1A 1,5A 2A
5 0,08 500 MKA 15 MA 20 MA 30 MA
6 0,35 15 MA 2A 5A 10 A
7 0,1 5 MA 25 MA 30 MA 50 MA
8 0,08 500 MKA 15 MA 20 MA 30 MA
9 0,025 25 MKA 50 MA 75 MA 100 MA
10 0,2 10 MA 1A 1,5A 2A
11 0,05 250 MKA 300 MA 400 MA 500 MA
12 0,15 10 MA 1A 2A 5A
13 0,4 50 MA 2,5 A 3 A 5 A
14 0,05 50 MKA 15 MA 20 MA 30 MA
15 0,015 15 MKA 50 MA 75 MA 100 MA

Russ
- 1 >
Rum R i Rz
4 — 0 ~—5 B ~—= I
| I L | | I |
Ry
P> 12

R

0 I
ITopsapok pacuéra:
1. OnpefienstoTcst INYHTUPYIOLIUE MHOXKUTEIN JJ1S1 KaKJOro Ipejesa u3MepeHun
CU/Ibl TOKa. n = I/ In.
2. BeluuncsisieTcsl BeJIMYMHa COMPOTUB/IEHUS BCEro LIyHTa R
Ruiz= R+ R'mz+ R'mz= Ru/ (n3— 1)
3. BeruncisieTcsi BeJIMUMHA COTIPOTUBI/IEHHS KOHTYpa
R= Ruz+ Ru
4. OripefiesisieTcsl BeJIMYMHA CONIPOTUB/IEHUST IIYHTa Ryp HAa yyacTKe d-8
Rmz = R/ ny
5. OnpeziensieTcst BeJIMUMHA COTPOTUB/IEHUS Y4yacCTKa LIyHTa Run
Rm1 = R/ n;
6. OnpenensieTcs BeJIMUMHA COTIPOTUB/IEHUSA LIYHTA R'ip
R'u> = Rup - Run
6. Onpeie/isieTcs BeJIMUMHA COTIPOTUB/IEHNS LIYHTA R'ups
R'ms = Rus - Rup
2. Pacuét 700aBOYHBIX CONPOTUB/IEHUH

fad
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3ajaHMe:  pacCuvdTaTb  BeJMYMHBI COTMPOTHBJIEHUM Y4YacTKOB Ri, R, Rj
nob6aBoyHOTO pe3ucTopa Rj; MHOTOMpee/nbHOr0 BOJAbTMETpa (CxeMa 2), eciu
COIPOTUBJIEHME PpPaMKU HW3MEpUTe/IbHOI0 MexaHu3Ma Ry U TOKOM IIOJTHOr'O
OTK/IOHeHUs CcTpenku Iu. Ilpenensr usmepenusa U;, U,, Us. Pacuét BBINOJHUTL B
COOTBETCTBHH C 3a/]JaHHBIM BapraHTOM (Tab. 12). HauepTtutsb cxemy.

Tabs. 2
Ne BapMaHTa Ru(Om) In U, U, Us
1 50 4 MA 15B 30B 50 B
2 60 5MA 30 B 50 B 75B
3 10 6 MA 150 mB 300 mB 500 MmB
4 10 5MA 300 mB 500 mB 750 mB
5 40 4 MA 12 B 15B 20B
6 60 2MA 25B 50 B 75B
7 10 6 MA 150 mB 300 mB 500 mB
8 10 5mMA 300 mB 500 mB 750 mB
9 30 7MA 20B 30B 40 B
10 40 5mMA 25B 50 B 100 B
11 15 6 MA 250 mB 500 mB 750 mB
12 10 6m A 300 mB 600 mB 800 mB
13 50 7 MA 120 B 150 B 200 B
14 30 2MA 15B 25 B 30B
15 12 8 MA 150 mB 300 mB 500 mB
16 20 5MA 200 mB 400 mB 600 MB

KpuTtepum oneHKyu

«3aueT» CTaBUTCS B CJ/iyyae, eC/IM BCe TeOPeTHUUeCKHe BOIPOCHI U NpPaKTUYeCKHe
3a/laHrsl PaCKPBITHI M BBIMOJHEHBI MOTHOCTHIO. [Ipy BBINTOIHEHWM MPaKTUUeCKOro
3a/laHds  CTYZIeHT BBIIOJHW/I pacyéT B COOTBETCTBUM C 3aJjaHUEM U TIpH
HeoOxonuMoOCTH mocTpoun rpacduku. [Ipu BbITOMHeHHU JlabopaTOpHOW pabOThI
CTyZeHT 00001[u1 paHee YCBOeHHble 3HaHUS, TPU HEOOXOJUMOCTH TOCTPOUII
rpavKu U cziesiaa CBOU BbIBOJBI.

«He3aueTr» CTaBUTCSI B TOM C/l1y4dae, eC/iv BhbIlIe I1epeyrC/IeHHbIE TpE6OBaHI/I§I He
BBITIO/THEHBI.
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