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1. ITacnopTt KoMIUIeKTa ()OH/IA OLIEHOYHBIX CPEIACTB

1.1 O01mue moJ10:KeHUA

®onp oneHouHbix cpencts (POC) nmpeaHasHayeH JJIsi KOHTPOJS UM OLEHKHU
o0pa3oBaTeIbHBIX JIOCTMIXKEHMM oOydaromuxcs 1o cnenuainbHoctu  15.02.12
MoHnTax, TeXHU4YeCcKoe OOCIyKMBAHHE U PEMOHT MPOMBIIUIEHHOTO O0OpYI0BaHUS
(mo orpacisiM), OCBOMBIIMX IMporpammy ydeOHoW mucuuruimael  OIl. 05
DNEeKTPOTEXHUKA U OCHOBBI JJIEKTPOHHUKH, KOTOpas SIBJISICTCS YacThiO OCHOBHOM
npodeccruonansHOil 00pa3oBaTeNbHONM TporpamMmbl B cooTBeTcTBUU ¢ PI'OC mo
cnenuanbHocT  15.02.12 MoHTax, TexHU4Yeckoe OOCIyXKUBaHHUE W PEMOHT
MPOMBITIUIEHHOTO 00OopymoBanus (mo otpacisiM). @OC BKIIOYAIOT KOHTPOJIHHBIC
MaTepHasibl ISl MPOBEACHUS TEKYIEro, pyOeKHOTO KOHTPOJSI M MPOMEKYTOUHOU
aTTecTalu B GopMe dK3aMeHa.

®OC paszpaboran B coorBercTBUM ¢ DPI'OC mno cnenuansuoctu CIIO
CIIECLIMATBLHOCTH 15.02.12 MoHTax, TEXHUYECKOE OOCITY>KMBAaHUE W PEMOHT
MPOMBIIJICGHHOr0O  00OpyAoBaHus (MO  OTpacisM) B YacTH  OCBOEHUS
oOmenpodeccHoHansHOTO  IIMKJIAa M B COOTBETCTBHM C paboyelt mporpamMmon
yueOHou aucuumuinabl OI1.05 DnekTpoTeXHUKa U OCHOBBI JIEKTPOHUKH.

1.2 ®OC yuebnort mucrumumabl «OIL.0S DnexkTpoTeXHWKA M OCHOBBI
AIEKTPOHUKW»  TMO3BOJSET OCYIIECTBUTh KOMIUIEKCHYKO OLEHKY OBJIAJICHUS
CJIETYIOLUMU npo¢eCcCUOHATTEHBIMU u o01UMH KOMITETEHIIUSIMHU
npeanycmorpenabiMu - ®I'OC  mo  cmermumanbHoctu  CIIO  15.02.12  MoHrax,
TEXHUYECKOE OOCIy)KMBAaHUE M PEMOHT MPOMBIIUIEHHOTO 00opyaoBanus (1o

OTpacism):



Kon HanMeHoBanue 00X KOMIIETECHIIUA
OK 01 | Beibupatb criocoOsI penieHus 3aa4 NpoQecCuoHaIbHON e TeNbHOCTH
IPUMEHHUTEIHHO K Pa3IMUHbIM KOHTEKCTaM
OK 02 | Mcnonbp30BaTh COBPEMEHHBIE CPEICTBA IOMCKA, aHATN3a U MHTEPIpETallui
uH(popMalnu, 1 UHGOPMAIIMOHHBIE TEXHOJIOTHH ISl BHIIOJTHEHUS 3a7a4
poeCCUOHATILHOM JIeATEIbHOCTH
OK 03 [TnanupoBaTh M peaqn30BbIBaTh COOCTBEHHOE PO(ECCHOHATIEHOE M JIMYHOCTHOE
pa3BUTHE MPEANPUHIUMATENBCKYIO IEATEIBHOCTh B MpodeccuoHanbHoi chepe,
MCIIOJIb30BaTh 3HAHUS N0 (PUHAHCOBOW IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX
CUTYaLUAX
OK 04 | DddexTnBHO B3aMMOICHCTBOBATh U Pa0OTATh B KOJJIEKTHBE M KOMaH/IE
OK 05 | OcymecTBisaTh YCTHYIO U TMCBMEHHYI0O KOMMYHHUKALIMIO HA TOCY1apCTBEHHOM
s3pike Poccutickoii denepaiii ¢ y4eToM 0COOCHHOCTEH COIMaIbHOTO U
KyJIbTYPHOT'O KOHTEKCTA
OK 06 | [IposiBISATH TPpaKIaHCKO-MTATPUOTUYECKYIO MTO3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE MMOBE/ICHNE HAa OCHOBE TPAAMIIMOHHBIX 00IEYeI0BEYECKHIX [ICHHOCTEH,
B TOM YHUCJIE€ C YYETOM FrapMOHHU3AIUN MEKHALIMOHAIBHBIX M MEKPEIUTHO3HBIX
OTHOILIEHUH, IPUMEHSATh CTAHIAPThl aHTUKOPPYILIMOHHOI'O TIOBEICHUS
OK 07 ConeiicTBOBaTh COXPAHEHHUIO OKPYIKAIOIIEH CPeIbl, PECYpPCOCOEpEKEHHIO,
NPUMEHSTH 3HaHUS 00 U3MEHEHUH KIIMMaTa, IPUHIIUITEI OepeKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO NEHCTBOBATH B UPE3BbIUAHHBIX CUTYAIUSIX
OK 08 | Ucnonp3oBatk cpeacTBa GU3NUECKOM KyIbTYpPhI U1 COXPAHEHHS U YKPEIUICHUS
3JI0pOBBS B IIpoLecce MPOPECCHOHANTBHOMN AEITEIbHOCTH U MOAePKAHUS
HE00X0IMMOT0 YPOBHSI (PU3MYECKON OATOTOBICHHOCTH
OK 09 | [Tonp3oBaTbes nmpodecCHOHATBHON TOKYMEHTAIUEH Ha TOCYJaPCTBEHHOM U
MHOCTPAHHOM $I3bIKaX
Kon HaumeHoBaHue BUJIOB JeSITEJIbHOCTH U NMPodecCHOHATbHBIX KOMIIeTeH il
Bl 1 OcCyIIeCTBIAT, MOHTXK MMPOMBIIIJIEHHOTO 000PY/I0BAaHUS U ITyCKOHATIA0YHBIC
paboThI
IIK 1.1 OcymiecTBIsTh pabOTHI 10 MOATOTOBKE €AMHUIL 000PYI0BAHUS K MOHTAXY
IIK 1.2 [TpoBOIUTH MOHTAXK MPOMBIIUIEHHOTO 00OPYOBaHUS B COOTBETCTBUU C
TEXHUYECKON JOKYMEHTAaIMEH
I1K1.3 [Tpon3BOaUTH BBOJ B AKCILIYaTaIlUIO U UCIBITAHUS IPOMBIIINIEHHOTO 000PY10BaHUs
B COOTBETCTBUU C TEXHHUUECKON JOKYMEHTAIHEH
B/ 2 Ocy1ecTBIATh TEXHUUECKOE 00CITYKUBaHUE U PEMOHT MPOMBILUIEHHOTO
000pyTOBaHUS
IK 2.1 [TpoBOAUTH peraaMeHTHbIE pa0OThI 10 TEXHUYECKOMY OOCITYKUBaHHUIO
MPOMBINIJIEHHOTO 000pyAOBaHUS B COOTBETCTBUU C IOKyMEHTallUel 3aBoja-
W3TOTOBUTEIIS
IIK 2.2 OcymecTBAsATh TUATHOCTUPOBAHUE COCTOSIHHSI IPOMBITITIEHHOTO 000PYI0BaHHS U
Je(eKTalUIo €ro y3JI0B U 3JIEMEHTOB
1K 2.3 [TpoBOIUTH peMOHTHBIE PabOTHI 110 BOCCTAHOBJICHUIO pabOTOCIIOCOOHOCTH
IPOMBINIIIEHHOT0 000pyA0BaHuUs
IIK 2.4 BhInonHATE Haai0uHbIe U PETyJIMPOBOYHBIEC pAaOOTHI B COOTBETCTBHH C
IIPOU3BOJCTBEHHBIM 33JJaHUEM
B/1 3 OpraHu30BbIBaTh PEMOHTHBIE, MOHTaKHBIE U HaJIaI0YHbIE paOOTHI IO
IPOMBIIIJICHHOMY 000pY10BaHHIO
IK 3.1 OnpenensiTh ONTUMAIBHBIE METO/Ibl BOCCTAHOBJICHHUSI pabOTOCIIOCOOHOCTH
MIPOMBINIIICHHOTO 000pYA0BaHUs
1K 3.2 Pa3pabatbiBaTh TEXHOJOTHUECKYIO JOKYMEHTAILMIO JJIs POBEACHUS paboT 1o




MOHTaxy, pPEMOHTY U TEeXHUYECKOMN OKCIUTyaTalluu IMPOMBIIIJICHHOI'O O60py,HOBaHI/I$I
B COOTBCTCTBHH Tpe60BaHI/I$[MI/I TCXHUYCCKUX PCIrIaMCHTOB

I1K 3.3 OnpeaensaTh NOTPEOHOCTh B MaTEPUAIbHO-TEXHUYECKOM 00ECIIEYeHUH PEMOHTHBIX,
MOHTAKHBIX M HAJIQJOYHBIX paOOT NPOMBILILIEHHOTO 000pYy/10BaHUS
I1IK 3.4 OpraHu3oBbIBaTh BBIIIOJIHEHNE IPOM3BOACTBEHHBIX 3alaHU IO JYMHEHHBIM

MIEPCOHAJIOM C COOIIOICHUEM HOPM OXpaHbl TPYJIa H OepeKITMBOTO POM3BOJICTBA

1.3 ®opmbl KOHTPOJISI M OLleHUBaAHUA Y /]

dopmon

UTOTOBOM

aTTecTaIuu,

IPEIyCMOTPEHHON

y4eOHBIM  TIJIAHOM

crnequanbHOCTH, 1o yuyeOHoW aucuuiuimHe «OIL 05. DnekTpoTexHUKa W OCHOBBI
AIEKTPOHUKN SIBIAETCS DK3AMEH.
2 Pe3yiibTaThl OCBOCHUSA Y4eOHOM AMCUMILIMHBI, OAJIeKALINE IPOBEPKA
2.1 B pesynbrare ocBoenus yueOHou aucturiunbl «OIl. 05 DnexkrpoTrexHuka
U OCHOBBI 3JIEKTPOHMKA» OOYyYalOIIMICS MOMKEH 00yanaTh MNpeayCMOTPEHHBIM
®I'OC no cneuuanbHocty CIIO 15.02.12 MonTax, TeXHUYECKOE 00CITy>KUBaHUE U
PEMOHT MPOMBIIIIIEHHOTO 000py10BaHus (TI0 OTPACIISIM) YMEHUSMU, 3HAHUSIMU:
POBHIO IOATOTOBKH, NIePeYeHb KOHTPOJIHUPYEMbIX KOMIIETeHIUI

TpeboBaHusa K

TpeboBaHus K YpOBHIO MOATOTOBKU 10 Y []

ITepeuens
KOHTPOJIHPYEMBIX
KOMITETEHIU I yMeTh 3HATh
OK 01-09, HOJIE30BAThCS KOHTPOJILHO- YCTPOMCTBO ¥ HA3HAYECHUE
HK 1.1-1.3, M3MEPHUTEIBHBIM HHCTPYMEHTOM; MHCTPYMEHTOB U KOHTPOJIBHO-
gi ii-g:, BBIOMPATB SIEKTPHUCCKHE, IEKTPOHHBIE | M3MEPHUTEIBHBIX IPUOOPOB,

npuOOPEI U 3JIEKTPO0OOPYIOBAHHE;
MIPAaBUIIBHO KCIUTyaTHPOBATh
3NEKTPOOOOPYAOBAHNE U MEXAHU3MBbI
nepeiavun ABHKCHUS TEXHOJIOTHUECKUX
MAIllMH U anmnapaTos;
IIPOM3BOJUTH PACUEThI IPOCTHIX
3NIEKTPUUECKUX LETEH;

pacCUUTHIBATh MapaMETPhI pa3JIMYHBIX

QJICKTPUUICCKUX enei u CXEM,;
CHHUMATh IMOKa3aHuA U I1I0JIb30BaThCA

3JIEKTPOU3MEPUTENLHBIMU TPUOOpaMH U

HpI/ICHOCO6J'I€HI/I$IMI/I

HCIIOJIb3YEMBIX IIPU TEXHUYECKOM
00CcITy)KMBaHUU U PEMOHTE
000pyI0BaHHUS;

KJ1acCH(UKAIIHMIO 3TIEKTPOHHBIX
npuOOPOB, UX YCTPOMCTBO U 00JaCTh
pUMEHEHHS;

METO/IBI pacyeTa U H3MEepeHUS
OCHOBHBIX MapaMeTpoB
ANIEKTPUYECKUX LICTICH;

OCHOBHBIE 3aKOHBI
ANIEKTPOTEXHUKH;

(bu3nYecKue, TEXHUUCSCKUE U
HPOMBIIIICHHBIH OCHOBBI
JIIEKTPOHHKH;

THIIOBBIC Y3JIbI U YCTPOICTBa
AIIEKTPOHHON TEXHUKH;

OCHOBHBIE TIPaBHJIA KCILTyaTalluH
3JIEKTPOOOOPYIOBAHUS U METOTBI
U3MEPEHHS DIICKTPUICCKUX BEIHYHH;

OCHOBBI TEOPHH JIEKTPUIECKHX
MalliH, TPUHIUI PA0OThI THIIOBBIX
JNIEKTPHUYECKUX YCTPOHCTB;

apaMeTphl SIEKTPUUECKUX CXEM U
SIMHUIIBI UX U3MEPEHHS;

HPHHIAIT BBIOOPA IIEKTPHYECKUX
¥ QJIEKTPOHHBIX TPUOOPOB;

MPUHIHUITE] COCTABICHHS IPOCTHIX
IEKTPHUYECKUX M DIICKTPOHHBIX




IIEeTICH;

CHOCOOBI MONTy4eHus, Tepeiadn U
UCTIOJIb30BAHMUS JIEKTPHUUECKON
SHEPTHH;

YCTPOMCTBO, MPUHITUIT JEHCTBUS U
OCHOBHBIE XapaKTEPUCTUKHU
INEKTPOTEXHUIECKUX MPUOOPOB;

OCHOBBI (hH3HYECKUX MIPOIIECCOB B
MIPOBOJHHUKAX, [OJIYIIPOBOAHUKAX U

JIUBIIEKTPHUKAX;
XapaKTEPUCTUKH U TTapaMETPhI
JIEKTPUIECKUX ¥ MAarHUTHBIX TTOJIEH,
napaMeTphl Pa3IHYHBIX
ANIEKTPUYECKUX IeTei

3 Ouenka ypoBHsi ycBoeHus1 Y /[
3.1 ®opMbI U METOAbI OLIECHUBAHUS
[IpeqMeTroM OLEHKHU Cy>KaT yMeHus U 3HaHwus, npeaycmorpennsie I'OC no
nucuumuinie «OI1. 05 DnekTpoTexHUKa U OCHOBBI AJIEKTPOHUKWY, HAIIPABIICHHbIE HA
dbopmupoBaHrue OOMMX U MPOhecCUOHATBHBIX KoMIeTeHIui. KoHTpoias U oreHka
pE3yIbTATOB OCBOCHUS YUEOHOU AUCITUTUIMHBI B MPOIECCE MPOBEACHUS ayIUTOPHBIX
3aHSITHH, a TAK)KE BBITTOJTHCHHS O0yJarOIIMMICS MHANBUIYATbHBIX 3aHATHH.
IIpn oneHuBaHMM HCHONB3yeTcad S-OamibHas cucteMa. Kpurepun OLEHKH
pa3IuUYHbIX (OPM KOHTPOJISI OTOOpaKEHBI B TAOJIHIIE:
KoHTpOJIb U OLIeHKA Pe3yJIbTATOB OCBOCHH S Y4e0HOI JUCUUIJINHBI

Pe3yabTarsl 00yyeHus

Kpurepuu ouenkn

| MeToabI OLIEHKH

B pe3yabTate ocBOeHUs1 Y4eOHOM IMCUMILUINHBI 00y4AIOUINICS 10/2KeH 3HATh:

OCHOBHBIC 3aKOHBI SJICKTPOTCXHUKHN

«Otnuaao» — OOBSCHSET B
MOJHOM 00BEMeE MPUHIIUII
paboThl THIIOBBIX
BJIEKTPUYECKUX YCTPOMCTB,
MIPUHIIUTIBI COCTABIICHUS
MIPOCTHIX AIEKTPUUECKUX U
ANEKTPOHHBIX IIeTIeH, CITIOCOOBI
MOJIy4€HUs, TIepesiaun U
WCTIOJIb30BaHUS 3JIEKTPUIECKOM
SHEPruu

«Xopo1o» — OOBSICHSIET B
00JIbIIIeH CTENEeHH MPUHLIUIT
paboThl  THITOBBIX
BJIEKTPUYECKUX YCTPOMCTB,
MIPUHIIUATIBI COCTABIICHUS
MIPOCTBIX AIEKTPUUECKUX U
ANEKTPOHHBIX IIeTIeH, CIIOCOOBI
MOJIy4€HUs, TIepesiaun U
WCTIOJIb30BaHUS 3JICKTPUIECKOM
SHEPruu

«Y IOBIIETBOPUTEIILHO» —
OOBSCHSIET YaCTUYHO MPUHIUI
pabOThI IPUHIIUIIBI COCTABIICHUS
MPOCTHIX JJEKTPUIECKUX H
ANEKTPOHHBIX IIeTel, CIIOCOObI

Texymuii KOHTPOIIb
yCIIEBAEMOCTH:

- YCTHBIH OIIPOC;
- TECTUPOBAHUE;
- pOBEpKa
MPaKTUYECKOU
paboTHI;

- 3alUTa OT4eTa
1o 1abopaTopHoOi
pabore.
IIpomexyrounas
aTTecTauus
00yJaromuXcsi:
9K3aMeH




MIOJIyYEHUs, TIEpefjaun U
HCTOJIb30BAHUS JIEKTPUUECKOMN
SHEPruu
«HeynoBneTBOpUTEIBHO» — HE
OOBSICHAET B MOJHOM
o0beMe MpPUHLUIT PabOThI
TUIIOBBIX

JJEKTPUYECKUX YCTPOUCTB,
MIPUHLIMIIBI COCTABIICHUS
MIPOCTBIX BIEKTPUUECKUX U
JIEKTPOHHBIX LIETeH, crocoObl
MOJIy4€HUs, Iepesjaun U
HCIIOJIb30BAHUS DJIEKTPUUECKON
SHEPruu

MeToapl COCTaBIECHUA U
pacyera IpOCThIX PJIEKTPUUYECKUX U
MAarHATHBIX LETen

«OTINYHO» — UMEET MOJTHOE
MPEACTABJICHHUE O
XapaKTepUCTHKAX

U MapaMeTpax dJIEKTPUICCKUX U
MarHMTHBIX MOJIEH, TapaMeTphl
Pa3IUYHBIX AIEKTPUIECCKUX
ueneit. [lpumensier
CaMOCTOSATEILHO METOIbI
COCTaBJICHHSI M pacdeTa MpPOCThIX
ANEKTPUYECKUX U MATHUTHBIX
nereun

«Xoporo» — uMeeT B OoJIbIIeH
CTETeHH IPEICTaBICHUE O
XapaKTEePUCTHUKAX

U TapaMeTpax dMEeKTPUUYECKUX U
MarHUTHBIX TOJIEH, TapaMeTphl
Pa3IMYHBIX IEKTPUIECKIX
ueneil. [IpumensieT MmeTosl
COCTaBJICHHSI M pacdeTa MpPOCThIX
ANEKTPUYECKUX U MATHUTHBIX
enen ¢ HeOOJILIIONH [TOMOIIBIO
MpenoiaBaTelis

«Y OBJIETBOPUTEIIHHO» — UMEET
YaCTUYHOE MPEACTaBICHUE O
XapaKTEePUCTHUKAX

U MapaMeTpax 3JEKTPUUYECKUX U
MarHUTHBIX TTOJICH, TapaMeTPhI
Pa3IUYHBIX AIEKTPUUECKUX
Lenei. 3arpyaHaeTcs
MIPUMEHATb METO/IbI
COCTABJICHHSI ¥ pacueTa MPOCTHIX
ANEKTPUYECKUX U MArHUTHBIX
Henen ¢ HeOOJIBIIONH [TOMOIIBIO
MpenoiaBaTelis
«HeynoBneTBOpUTEIBHO» — HE
HMMEET MPEeCTaBICHUS O
XapaKTEePUCTHUKAX

U MapaMeTpax 3JEKTPUUYECKUX U
MAarHUTHBIX IOJIEH, TapaMeTPhI




Pa3IUYHBIX ANEKTPUUECKUX
ueneil. He mpuMensieT MeTobl
COCTABJICHMSI U pacyeTa MPOCThIX
BIEKTPUYECKUX U MAarHUTHBIX
nereun

OcHOBEI OJICKTPOHHUKHN

«OTIMYHO» — HA3bIBAET B MOJIHOM
o0beMe mapaMeTpbl
EKTPUUECKUX CXEM

Y eIMHUIIBI UX U3MEPEHUS;
OOBsCHSET CaMOCTOATEIIBHO
MIPUHLIKII BbIOOpa
NIEKTPUUYECKUX U 3TEKTPOHHBIX
puboOpoB

«X0opo1110» — Ha3bIBAET B
00JIbILIEH CTENEHH MTapaMeTphl
EKTPUUYECKUX CXEM.
OOBbsCHsET MPUHLIMI BEIOOpA
IEKTPUUYECKUX U 3TEKTPOHHBIX
prOOPOB C MOMOILIBIO
IpernoiaBaTens

«Y IOBIIETBOPUTEIIBHO» —
Ha3bIBAET YaCTHYHO MapaMeTpsl
ANEKTPUUYECKUX CXEM U €UHUILIBI
UX U3MEpEeHus. 3aTpyIHAeTCS
OOBSICHUTH TIPUHII BEIOOpA
JIEKTPUUYECKUX U 3JEKTPOHHBIX
prudopoB
«HeynoBneTBOpUTEIbHO» — HE
Ha3bIBAET MapaMeTpPbl
IEKTPUUECKUX CXEM U €TUHUIL
ux usmepenus. He o0bsicHsier
MPUHLUI BEIOOpPA
ANEKTPUYECKUX U AJIEKTPOHHBIX
pUOOPOB.

OCHOBHBIE BU/IbI U TUIIBI
AJIEKTPOHHBIX TPUOOPOB

«OTINYHO» — IEMOHCTPUPYET B
MOJIHOM 00bEeME BJIaJICHHE
3HAaHUSIMH B

o0JjacTu yCTpOICTBa, MPUHIIUIIA
JIEUCTBUS U OCHOBHBIX
XapaKTePUCTHK EKTPOHHBIX
pubOpoB

«Xopouio» — AIEeMOHTUPYET B
0oJIbILIEH CTENIEHH BIIaJICHUE
3HAaHUSMH B

00JacTH yCTpOWCTBA, IPUHIMIA
JEHCTBHS 1 OCHOBHBIX
XapaKTEPUCTHK IEKTPOHHBIX
puOOpoB

«Y IOBIIETBOPUTEIIBHO» —
JEMOHCTPHUPYET YACTHYHO
BJIQJICHUEC 3HAHUSAMH B
o0JacT yCTpOMCTBa, MpUHLIKIIA




JIEHCTBHS K OCHOBHBIX
XapaKTEPUCTHK FIEKTPOHHBIX
pudopoB
«HeynoBneTBOPUTEILHOY» — HE
JEMOHCTPHUPYET BaICHUE
3HAaHUSIMH B

o0JjacTu yCTpOICTBa, MPUHIIMIIA
JIIEHCTBHUS M OCHOBHBIX
XapaKTEPUCTHK FIEKTPOHHBIX
pubOpoB

B pe3yabTate ocBOeHUsI Y4eOHOM IMCUMILNINHBI 00y4YalOIUICH 10/2KeH YMeTh:

Hcnonb30BaTh 31€KTPOTEXHUYECKHE
3aKOHBI JUIs1 pacyeTa Leneu
MOCTOSIHHOTO Y TIEPEMEHHOT0 TOKa

«OTINYHO)» — paCCUUTHIBAET
rnapameTphbl Pa3IUYHBIX
3JIEKTPUYECKUX LIETIEN U CXEM
«XO0po110» — paCCUMTHIBAET B
OOJIBIIIEH CTENIEHU TTapaMeTPhI
Ppa3IMYHBIX

3JIEKTPUYECKHUX LIETel U CXeM
«Y IOBIETBOPUTEIIBHO» —
pacCUUTHIBAET YACTUYHO
rapameTpsl Pa3IMYHbIX
BJIEKTPUYECKUX LETIEN U CXEM
«HeynoBneTBOpUTENIbHO» — HE
pacCUUTHIBACT MapaMeTPhl
Pa3IUYHBIX ANEKTPUUECKUX
LIETICH U CXEM

Hcmonbs30BaTh QJICKTPOTCXHUYCCKHUC
3aKOHBI U1 pacu€Ta MarHuTHBIX ueneﬁ

«OTINYHO» — IPOU3BOJIUT
pacyder IpOCTHIX IIEKTPUUECKHUX
neneun
«Xopo1o» — MPOU3BOAUT B
00JIbILIEH CTENEHH pacueT
MPOCTBIX JIEKTPUUECKUX LeTeH
«Y IOBJIETBOPUTEIBHO» —
MIPOU3BOJIUT YaCTUYHO pacyeT
MPOCTBIX JIEKTPUUECKUX LeTeH
«HeynoBneTBOpUTENIbHO» — HE
MIPOU3BOJUT pacyeT NPOCTHIX
AJIEKTPUYECKUX LIEeTIeH

BreimonsaTs OJICKTPUYCCKUEC U3MCPCHUSA

«OTIMYHO» — AEMOHCTPUPYET
CHSTHE MMOKa3aHui u
MOJIb30BaHHE
3JEKTPOU3MEPUTETHLHBIMU
npudopamMu u
MIPUCTIOCOOTICHUSIMH
«XopomIo» — IEMOHCTPUPYET B
OOJIBIIEH CTEIEHN CHATHE
MOKa3aHUI U IIOJb30BaHUE
3JEKTPOU3MEPUTETHLHBIMU
npudopamMu u
MIPUCTIOCOOTICHUSIMH

«Y IOBIIETBOPHUTEIIBHOY —
JEMOHCTPUPYET YACTUUHO
CHSITHE TOKA3aHHUH U

Texymuii KOHTPOIIb
yCIIEBAEMOCTH:

- YCTHBIH OIIPOC;
- TECTUPOBAHUE;
- IpOBEpKa
MPaKTUYECKOM
paboTHI;

- 3alUTa OT4eTa
1o 1abopaTopHoOit
pabore.
IIpomexyrounas
aTTecTauus
00yJaroIuXcsi:
9K3aMeH




MOJIb30BaHHE
AJIEKTPOU3MEPHUTEITHHBIMH
npudopamu u
MIPUCTIOCOOTICHUAMU
«HeynoBneTBopuTebHO» — HE
JIEMOHCTPHPYET CHSATHE
MIOKa3aHUH U MOJIb30BaHUE
AJIEKTPOU3MEPHUTEITHHBIMH
npudopamu u

MPUCTIOCOOIICHUIMHU
Br16upaTh snekTpudeckue, «OTIUYHO» — IEMOHCTPUPYET
AIIEKTPOHHBIE TTPUOOPHI U BBIOOD AJIEKTPUUECKUX,
AIIEKTPOOOOPYIOBAaHUE ANEKTPOHHBIX MPUOOPOB U
ANEKTPOOOOPYTOBAHUS IO UX
napamerpam

«Xopo1mIo» — IEMOHCTPUPYET B
OoJbIel Mepe BEIOOD
ANEKTPHUECKUX, IIEKTPOHHBIX
puOOpoB U
ANEKTPOOOOPYTOBAHUS IO UX
napamerpam

«Y IOBIIETBOPUTEIIBHO» —
JIEMOHCTPUPYET YaCTUIHO
BBIOOD 3JIEKTPUUYECKUX,
AIIEKTPOHHBIX TPUOOPOB U
ANEKTPOOOOPYTOBAHUS IO UX
napameTrpam
«HeynoBneTBOpUTEIHHO» — HE
JIEMOHCTPUPYET BBIOOP
ANEKTPHUECKUX, IIEKTPOHHBIX
puOOpoB U
ANEKTPOOOOPYTOBAHUS IO UX
napamerpam

3.2. TunoBble 321aHNS 1JI51 OLIEHKHU OCBOCHUSA Y4eOHOM M CHUIINHBI
3.2.1 ®oHI OLEHOYHBIX CPEJICTB ISl BXOJTHOTO KOHTPOJIA
1. BeibepuTte npaBuiIbLHbBI OTBET:
B xakux enuHUIIAX U3MEPSIETCSl HAMPSKCHUE:
a) Barrax;
0) Amnepax;
B) Bonbrax;
n) I'epriax
OtBert: B
2. BriGepuTe npaBUIbHBIN OTBET:
B xakux enunax usmepsercs TOK:
a) Kynonax;
0) Amrepax;
B) ['epuax;
1) Barrax
OtBeT: 6




3 BriOepeTe npaBUIbHBIN OTBET:
B xakux eauHunax uamepsercs 3apsm:
a) 'eprax
0) BospTax
B) AMmepax
r) Kynonax
1) HeroToHax
OtBeT: T
4 BpibepuTe npaBUIIbHBIA OTBET:
C momoILbI0 KaKoro npudopa u3MepsAroT CHILY JIEKTPHUYECKOr0 TOKA:
a) BonbT™meTpa
0) Barrmerpa
B) AmmiepmeTpa
r) dazomeTp
Otgert: B
5 Beibepure npaBuiIbHBIN OTBET:
C nomol11pI0 Kakoro npuodopa u3MepsoT JMEKTPUYECKYIO0 MOITHOCTD:
a) amMIepMerp;
0) BaTT™MeTp;
B) BOJIbTMETD;
r) ¢pazomeTp
Otger: 6
6 BriOepuTe npaBUIIbHBINA OTBET:
C nomol11bI0 Kakoro npubopa u3MepsroT JIEKTPUYECKOT0 HaIPSKEHUE:
a) BonbT™merpa;
0) amnepmeTpa;
B) (hazomertpa;
1) OMMETpa
OtBert: a
7 BriOepuTe npaBUIbHBINA OTBET:
C noMomibio Kakoro mpudopa U3MepsIOT JIEKTPUUECKOE COITPOTUBIICHHE:
a) BoapT™eTpa;
0) amriepmeTpa;
B) (hazometpa;
1) OMMETpa
OtBeT: 1
8. Beibepute npaBUIbHBIN OTBET:
B kakux eauHUIIAX U3MEPSIETCS] COMPOTUBIICHUE:
a) Omax;
0) Amnepax;
B) HproTonax
n) I'eprax
OtBert: a



3.2.2. KommekT (poHa OLIEHOYHBIX CPEACTB JIJISl TEKYIIEro KOHTPOJIS
Tema 2.1. DnexkTpudeckoe noiie
Bonpocs! u1st TeKyI1ero KOHTpOoJIs:
Kakumu napamerpamMu XapakTepHu3yeTcsl 3JeKTpuueckoe mnoie. Jlaite wux
OINpEECIICHHUS.

Uto Takoe AMAIEKTpUYECKass IPOHUIAEMOCTh?
Jlist wero ucnonb3yetcs 3akoH Kynmona? Hazosure ero hpopmynupoBky.

yKa)KI/ITe, KaKHue (bOpMyJ'IBI N COOTHOIICHUS XapaKTCPHBI AJIA MMapalJICJIbHOTO U
MMOCJICA0BATCIIbHOTO COCAMHCHUA KOHACHCATOPOB.

YTO Takoe 3JIEKTPUUECKHI TOK?

Uto Takoe 3JIeKTPONPOBOJIHOCTD?

Ha xakue knacchl 1e4TCsl BEIIECTBA MO CTENEHU IIEKTponpoBogHOCTH? JlaiiTe
VM XapAKTEPUCTUKY

TecToBbIE 3a1aHUS:

1 Beibepute npaBuiIbHbIN OTBET

DJIEKTPUYECKUM IOJIEM HA3bIBACTCS

a) 0COOBIM BHUJ MaTEpUH, MPOSBISIOMMN ceOs B JCHCTBUM Ha IOJBH)KHBIC
DIEKTPUYECKUE 3aPsIbI

0) BUJl MaTEepUH, UMEIOITUI DIIEKTPUUECKHUE 3apPsiIbl

B) OCOOBII BUJI MAaT€pUH, MPOSIBISIIONINI ce0sl B IEMCTBUE HA AJIEKTPUUECKUE
3apsiabl

OtBerT: B

2 BriOepuTe npaBMIIbHBINA OTBET:

HanpsikeHHOCTh 3IEKTPUUYECKOTO MOJIsl B JAHHOW TOYKE HA3bIBAIOT

a) (U3UYECKYIO0 BEIUYMHY, PABHYIO OTHOIICHHUIO CHJIBI AJIEKTPUUYECKOTO OIS,
JEUCTBYIOIIEH Ha MOMEIICHHBIN B IAaHHYIO TOUKY MPOOHBIN MOJOKUTEIBHBIN 3apsi K
ATOMY 3apsy

0) bu3MUeCcKy0 BETUUYHHY, PABHYIO OTHOIICHUIO CHJIBI AJIEKTPUUYECKOTO MOJIS,
JeWCTBYIOIIEH Ha TOMEIIECHHBIN B TAaHHYIO TOYKY MPOOHBIN OTpUIIATEIBHBIN 3apsi, K
ATOMY 3apsaay

B) (M3UYECKYIO BEJIMYHMHY, PABHYIO OTHOIICHUIO CHJIBI AJIEKTPUUECKOTO MOJIS,
JIEHUCTBYIOIIEH Ha TTOMEIICHHBIN B JAHHYIO TOYKY TTPOOHBIHN 3apsij] K 3TOMY 3apsify.

OtBert: a

3 BriGepuTe npaBUIbHBIN OTBET:

Hanpsk€HHOCTE  3JIEKTPUUECKOTO TOJISE U3MEPSIIOT C IMOMOIIBI0 MPOOHOTO
3apsina qn. Ecnm BenmmuuHy mnpoOHOro 3apsiia YMEHBIIMTh B X pa3, TO MOIYJb
HaNPsHKEHHOCTU U3MEPSEMOTO I10J1Is

a) HEe U3MCHUTCS

0) yBeIMUUTCS B X pa3

B) YBEJMYUTCS B X° pa3

Otgert: B

4 BpiOepuTe mpaBUIIbHBIA OTBET

Cuna, neiictByromas B moje Ha 3apsg B 4:10° K, pasma 20 H.
HanpsxeHHOCTB 110715 B 3TOM TOUKE paBHA



a) 8 -10'B/m
6) 5-10°H/Kn
B) 5 - 10°Kn/H
Otser: 0
5 BriGepuTe npaBUIbHBINA OTBET
Kak m3MeHHTCS MOAYJb HANPSIKEHHOCTH JJIEKTPUYECKOrO IOJIA, CO3IaHHOTO
TOYECYHBIM 3apsAJOM, IPU YBEIWYEHUHM PACCTOSIHUSA OT ITOr0 3apsga 10 TOYKHU
HaOmtoneHus B N paz?
a) yBenuuurcs B Npas
6) ymenpuTcs B N?pa3
B) yBenuuutcs B N pa3
OTger: 6
6 BriOepute npaBUIIbHBINA OTBET
BekTtop HamnpsyKeHHOCTH JJIEKTPUYECKOrO TIOJIS,, CO3JAHHOIO TOYEYHBIM
3apsIOM B HEKOTOPOU TOYKE MPOCTPAHCTBA HAPABJIEH
a) B CTOPOHY 3TOr0 3apsjia
0) B CTOPOHY OT 3TOTO 3apsijia
') MOXKET OBITh HalpaBJIeH Kak B CTOPOHY 3apsi/ia, TaK U B CTOPOHY OT HETO
Otsert: 0
7 Bri6epure IIPaBUJIbHBIN OTBET:
YToOBl OpenEaUTh HATMYUE FIEKTPUUECKOr0 MOJIS B JAHHOM TOYKE HYKHO
a) IOCMOTPETH B IaHHYIO TOUKY MPOCTPAHCTBA U YBHJIETH €r0
0) MOMECTUTH B 3Ty TOUKY MPOOHBII 3aps
B) IOMECTHUTDH B 3TY TOUKY ITPOBOJIHUK C TOKOM
Otser: 0
Tema 2.2. DneKTpUYECKUE LENU MOCTOSHHOTO TOKA
KoHTpOoIBHBIE BOITPOCHI:
Pacckaxute 00 3JI€eKTpUYECKOM TOKE B TPOBOIHUKAX.
YT0 Takoe 3JIEKTPUUYECKOE CONpoTUBIeHNUE? Kak OHO 3aBUCHUT OT
TEMIIEPATYPHhI?
Yro Takoe anekTpudeckas 1ens? Ha3zoBure ycnoBHble rpaduyeckue
0003HAUYEHHUS HIEMEHTOB 3JIEKTPUUECKOMN LIETH.
Haiite popmynupoBKy 3akoHa Oma i yd4acTKa IenH U 7Sl TOJIHOM TeTH.
3anummTe 3aKoH [xoynsa-JleHna.
Ilepeuncnure peKUMBI JIIEKTPUIECKON LIETIN.
Hapucyitte cxembl 3aMeNIEHNAS] UICTOYHHUKOB.
YTto Takoe 3yIeKTpruYeCcKast 3HEPrust U MOIHOCTh, KII/] ncrounnkoB?
Jlis ywero npumensitoTes 3akonbl Kupxroda. Jlaiite ux ¢popMyaupoBKy.
HasoBure cOOTHOIIEHUS TapaMETPOB LIETH IIPU MOCIIEI0BATEIIBHOM
COEIMHEHUH PE3UCTOPOB.
Ha3oBuTe cOOTHOIIEHUS TapaMETPOB LIENH NPH NapAIIIETbHOM COEAUHEHUH
PE3UCTOPOB.
HasoBure cOOTHOIIEHUS TapaMETPOB LIENH IIPU CMELIAHHOM COEIUHEHUH
PE3UCTOPOB.
Pacckaxkure 0 morepe HanpsHKEHUs B IPOBOJAX.



OOBsiICHUTE METOJI TPEOOPa30BAHUS CXEM.

OOBsICHUTE METO/ Y3I0BOI'0 HAIPSKEHUSI.

OOBbsiICHUTE METO/ Y3JI0BBIX U KOHTYPHBIX YPaBHEHHIA.

OObsicCHUTE METO]T KOHTYPHBIX TOKOB.

OOBsICHUTE METOJ] HAJIOKEHUST TOKOB.

TecrtoBbie 3a1aHUA

1 BriOepute npaBUIIbHBIN OTBET:

UTo Takoe 3JIEKTPUUECKUAN TOK?

a) rpadpuueckoe n300paxeHue JIEMEHTOB

0) yctpoiictBo i usmepenus S/1C

B) YIOPSIZIOYEHHOE JBIKEHUE 3aPSXKEHHBIX YaCTHUIL

r) OecropsI0YHOE IBUKEHUE YACTHUIl B BEIIIECTBE

1) COBOKYMHOCTh YCTPOMCTB, TMpEIHA3HAYCHHBIX JJI1 HCIOJb30BaHUS
ANEKTPUUYECKOTO COMPOTUBIICHUS

Otger: B

2 BribepuTe npaBUIbLHBINA OTBET

Onpenenure CONPOTUBIIEHUE HUTH BJIEKTPUUECKOM Tamnbl MOIIHOCTHIO 100BT,
€CJIM JIaMIIa paccuuTaHa Ha Hanpspkenue 220 B.

a) 570 Owm;

0) 484 Owm;

B) 523 Owm;

r) 446 Owm;

n) 625 Om

Otser: 0

3 BriOepuTte npaBUIbHBINA OTBET

dusnyeckasi BeIMYMHA, XapaKTepU3yoIas ObICTPOTY COBEPIICHUS PAOOThI

a) pabora;

0) HampsHKEHUE;

B) MOIITHOCTb;

T') CONPOTUBIICHHUE;

1) HET IPaBUIILHOI'O OTBETA

Otgert: B

4 BribepuTe paBUIHHBIN OTBET:

Cuita TOKa B DJIEKTPUYECKOW 1Ienu 2 A Ipu HaIlpsDKEHWM Ha €ro KoHmax SB.
Haiinnre conpoTuBiieHrE MPOBOIHNKA

a) 10 Om;

0) 0,4 Owm;

B) 4 Owm;

r) 2,5 Owm;

1) 0,2 Om

OtBer: 1

5 Beibepure npaBuIbHBIN OTBET:

3axoH OMa 115 ITOJTHOH LIENH
U .

;

a)I=E



E

0)l =—;
R+T

B) [ = UR;

OtBeT: 0)

6 BriOepute npaBUIbHBIN OTBET:
3akon OMa JJ1g ydacTKa 1enu

U
a)I—Eg
0)l =—;
R+T
B) [ = UR
OTtBeT: a

7 Beibepute npaBuIbHBIN OTBET:

V3en aleKTpU4eCKON Lenn

a) TOYKa IeMH, TJIe CXOATCA TPH U 00JIee BETBH;

0) TouKa 1eny, e CXOJATCS JIBE BETKH

B) HET MIPABUJIBHOTO OTBETA

Otger: a

8 BeibepuTe npaBUIIbHBIN OTBET:

BeTBb anexkrpuueckon nenu

a) Y4aCTOK 3JIEKTPUYECKON LENU C U3MEHSIEMbIM TOKOM;

0) y4acTOK 3JIEKTPUUECKOM EMH ¢ HEU3MEHHBIM TOKOM;

B) HET MPaBUJIBHOT'O OTBETA

Otser: 0

9 Bribepute npaBUIILHBIN OTBET:

Peocrar npuMeHsIOT 11 peryJMpoBaHus B LETH

a) MOIITHOCTH;

0) CHIIBI TOKA;

B) HaIIPSKEHUS U CUJIbI TOKA;

1) COITPOTUBIICHUS

OtBerT: B

10 Hanmmmmre npaBUIIbHBIA OTBET:

Onpenenute 3/1C u HanpspkeHUE HA 3aKMMax LIEJIOYHOM AKKYMYJIATOPHOM
OaTtapeu, eciau W3BECTHO, UTO BHYTpeHHe comportuBieHue 0,08 OM, conpoTusieHue
BHemHel nenu 1 OMm, BeInmurHa ToKa B 1ienu 23A.

OtBet: E= 24,84 B, U=23B

11 BoiOepuTe npaBUIbHBII OTBET:

KakoBo  BHyTpeHHEe  CONPOTHBIEHHE  HWCTOYHMKA R,  HCTOYHHKA

AIEKTPOIHEPTHUH, €CIIM MPU TOKE HArpy3ku 5SA BOJIbTMETp Hokas3biBaeT 48B, a mpu
toke 10 A —46B?




a) 16 Om;

0) 4,8 Om;

B) 1,6 Owm;

r) 0,4 Owm;

1) 0,8 Om;

OtBer: 1

12 BeibepuTe npaBUIbHBIN OTBET

Kak onpenennts MOUTHOCTE P, BBIJEISEMYIO Ha HAarpy3Ke ¢ CONMPOTUBICHUEM
R, ecnin 3aganel mapameTpsl HCTOYHUKA Ry v E7?

Ry

E2%R
a) P = —=;
R+R
E?R
0)P = ;
R+R,
E2R
B) P = —2
R—R,
OtBer: 0

13 BribepuTte npaBuIbHbBIN OTBET:
Kakoe u3 ypaBHEeHMI1, COCTAaBIEHHOM Il CXEMbI, HeBepHoe?
I

fi Iy

ayh+1L,—-13—-1,=0;

0) 1 +1, =13+ Iy

B)l3+1,—1,—1,=0;

nh+L+L+1,=0

Otser: T

14 BoiGepuTe npaBUIIbHBIN OTBET:

Kakoe ypaBHeHue OanaHca MOIIHOCTH AJii KOHTYpa, MPEACTaBICHHOTO Ha
puc., BepHoe?

]




N —

a) EI = IR — I?R,;

6) —EI = I?R — I*Ry;

B) EI = I°R — I*R;

r) EI = I’R + I’R,

OtBer: 1)

Jlabopartopnas pabota Nel

Tema pabots: OnibITHASI MPOBEPKA CBOMCTB MOCIEI0BATEIHLHOTO, apaIeIbHOTO
U CMEIIAaHHOTO COEMHEHUS PE3UCTOPOB
ey paboTh:
OnpiTHBIM TIyTEM TpoBepuTh 3akoHbl Oma u Kupxroda u 3akoHOMEpHOCTU
COEJIMHEHHSI PE3UCTOPOB.
MatepuanbHoe obecrieueHue:
Jlabopatopmnsriit crern 17/1-01
[Tanens No2 k crenny 17/1-01
Cxema coennHeHus: ykazaHa Ha nma”enu Ne2 k crenny 17/1-01.

Coaep:xxanue padoThI:

Ha yuacTke menu TOK MpOMOPIHOHANICH HANPSDKEHUIO U 0OpaTHO MPOMOPIIMOHATICH
CONpOTUBJICHUIO ydyacTKa (3akoH Oma Jisl yuacTKa IErH).

I—U 1
_E()

Pesucropbl B memsx MOryT OBITh COEIMHEHBI IMOCIEN0BATENbHO, MAapalieIbHO U
cmemanHo. Ha mamemn Ne2 pesuctopbl 2 W 3 COEOUHEHBI ITOCIEAOBATEIBHO.
Pesucroper 5,6 u 7 coeauHeHbl mapasienbHo. Pesucroper 2,3,4,5,6,7 coenuHEHBI
CMEILIAHHO.

IIpu coenuHeHnn pe3ucTOpPOB 2 U 3 TOKH BO BCEX PE3UCTOPAX OAUHAKOBBI:; = I, =
I; (2) ,HampspkeHWEe Ha ydYacTKe, COJEpXKalleM IOCICeI0BATEIbHOE COCIMHEHHE
pe3nucTopoB 2 u 3paBHO cymme Hanpspkenuit U, 3 = U, + Us (3)

DOKBHUBAJIEHTHOE CONPOTUBIIEHHE R, U Rz paBHO CymMe€ CONPOTHUBIEHUH, T. €. Ry 3 =
R, + R; (4)

Hanpsoxenue Ha pe3ucrtopax R, U R; mponopuuoHaIbHO UX COMPOTUBIICHUSM, T. €.

U2 _ R
7. — & ©)

B xome paGoTsl HEOOXOIMMO MPOBEPUTH BBHIMOTHEHUE 3aKOHOMEPHOCTEH YKa3aHHBIX
B hopmynax (1, 2, 3,4, 5).
IIpu mapamielbHOM COECIMHEHUH PE3UCTOPOB Rs, Rg, R; HNEHCTBYIOT CleAyIOIINE
3aKOHOMEPHOCTHU: HAIPsOKEHUE Ha TNapajuiebHOW TpyIIe PEe3UCTOPOB PABHO
HaIPsDKEHUIO Ha KaXA0U BETBU, T. €. Us g7 = Us = Ug = U, (6)
Jli1s ToKa 10 pa3BETBICHUSA U TOKOB B BETBSIX JECHCTBYET
1-ii 3akoH Kupxroga: «CyMma TOKOB BXOJSIIMX B y3€J]1 paBHA CyMME TOKOB
BBIXOJSILNX U3 y3IIa».

L=13+1,+15(7)
Toku B BEeTBSIX OOpaTHO MPOIMOPIMOHAIBHBI CONPOTUBICHUSIM BETBEH, T. €. b= Be

Is  Rs
()



[IpoBOAMMOCTE TApaIEILHOTO COCIMHEHUS] PE3UCTOPOB Rs, Rg, R; paBHa cymme

. 1 101 1
MIPOBOJIMMOCTH BETBEH, T. €. =—+—+—(9)
se7 Rs Re Ry

[Ipy wuccnenoBaHMM — MApPAJLIENBHOTO  COEAMHEHHUS  PE3UCTOPOB  IPOBEPSEM
BbINoJHeHue 1-ro 3akona Kupxroda (dhopmyna 7), COOTHOIIEHHE MEXKIY TOKaMU U
CONPOTUBICHUSIMU  pe3ucTopoB (popmyna &) ©  3aKOHOM  OTHOCHUTEIHHO
npoBoauMocTel (hopmyia 9).

IMopsaaok BeINoJIHEHUsI padoThI:

1. O3HaKOMUTCSI ¢ MaTepHAIbHBIM OOecreueHreM paboThl, TEXHUYECKUMH JTaHHBIMU
puOOPOB, HAYEPTUTH IIEKTPUUYECKYIO CXEMY COCTMHEHUN 1Mo naHenn No2.

2. CoOpaTh cxemy, pyKOBOJICTBYSICh YKa3aHUSIMU 10 COOPKE CXEMBI.

3. BKIIOYMTH Y4YacTOK C IMOCIEI0BATEIbHBIM COEAUHEHHUEM PE3UCTOPOB R, U R3 mpu
3TOM Pa30MKHYTh LE€Ib Y4acTKa ¢ NapaJuIeJbHBIM COEIMHEHUEM Ha PE3UCTOpE R,
MyTEM €ro U3bATUA U3 THE3/1a. Ry 3aMKHYTh NEPEMBIYKOM.

4. YcranoButh R, = 150 Om , R; = 150 OM u ycTaHOBUTH BXOAHOE HampsikeHue Us =
10 B mo nmpubopy M3m. B. (u3meputens Bbixoaa) ¢ moMoIibio pykosTku «I'PYBO»y,
«TOYHO» na T'H, na Onoke BIl;. Bxmtouuts cets. Msmeputs [, U,, Us, U, ;.
BBIKITIIOUUTH CETh.

5. YcranoBute R, =6200M ,R; =6200M. Brxmouuts cetb. HW3Meputhb
I;,U,,U3,U, 5, ipu Uz = 10 B.

6. Hanpsoxenue ymenbmuth 10 U; = 5B u wsmepurs [, U,, Us, U, 3. Hanpsbkenue
yMeHbIaTh pykosTkoi ['Ha, Habmonas 3a mokazanusmu npudopa Mzm. B.

7. BeiknouuTs ceTh. [laHHbIe n3MepeHuil 3aHectu B Tabnuiry Nel

Ta0muna 1
JlaHb1 N3mepsrores Beruucnsrores
£
¥
g
2 R Rs Us U Us  Uas I I U23 | Rz
OMm OM B B B B A A B Om
1
2
3

8. CHATb mepeMbluKy ¢ R; W ycraHoBUTH €€ Ha R,. YCTaHOBUTb PE3UCTOPBI Ry =
6200M ,Rg; =6200M,R; = 620 OM. Bxiouuth ceTb. YCTAaHOBUTH BXOJHOE
Hanpspkenne U; = 10 B. Usmepurts [, Uz. BeIKITFOUUTE CETh.

9. Ilepembiuky nepectaBuTh B THE3Ma X9 m X10, a amnepmerp AB3 mepecTtaBuTh B
raésna X11 wm X12, cobmogas mnoysipHOCTh. BrimrounTh ceth.  Mameputs Is.
BBIKITIOUUTH CETh.

10. Amnepmerp AB3 nepectaButh B rH€3na X13 u X14, a nepembiuky B raé3na X11 u
X12. Bxirouuts cetb. U3meputs [,. BIKIIFOUNTD CETB.



11.Amnepmerp ABs nepecraButh B rTHE31a X15 n X16, a nepembluky B rHé3na X13 u
X14. Bkntounts cetb. M3Meputs [5. BBIKIIFOUUTE CETB.

12.TToBToputh myHKTHI8-11 mys BxoaHoro Hanpsbkenus Us = 5 B u Uz = 8 B. Jlannsie
M3MEpPEHU 3aHeCTH B Tabmuily Ne2

Tabnuma 2
= N3meputhb Janbl Brraucnuts
E Us I2 I3 I4 Is Rs Rs R~ I2 Rs Rs R7 |1/ Rsp7
2 B A A A A Om Om Owm A O OmMm Om | Om
1
2
3

13.Ucnonb3ys gqanubie Tadnuibl Nel npoBepuTs:
U
a)  3akoH Oma s yyacTka nenu [ = =

b) uroU,; =U, + Us;

c) uroR,3 =R, + Rs.

14. Hcnonw3ys nanHbie Ta0IUIBI Ne2 MpOBEpUTH:

a) BbINoNIHEHUE 1-ro 3akoHa Kupxroda I, = I3 + 1, + I5;

b)  o0o0paTHO  TPONOPLUHMOHAIBHYID  3aBUCUMOCTh  MEXAY  TOKaMH U

Iy Rg
COHpOTHBHeHHﬂMH - = —
Is  Rs’

N SO S S

Rse7 Rs Re Ry
15. Hamucarp 3akiroueHue 0 poJIeIaHHON paboTe.
16. CocrTaBuTh OTYET U NPEABSIBUTH €0 MPENOIABATENIO HA CIEAYIOIIEM 3aHATHH.
OTyYeT AOJIKEH CONEePKaTh:
1)  Ttemy paboTHI;
2)  1uenb paboThI;
3)  nmepedyeHb MaTepUATILHOTO O0ECIECUCHHUS;
4)  BIEKTPUUYECKYIO CXEMY COCIMHEHUS,
5)  Tabmmubl ¢ pe3yJibTaTaMU U3MEPEHHI;
6)  pacueTHbIe POPMYJIBI U BBIYMCICHUS; BBIBOJBI U 3aKIIOUEHHS O MPOACTaHHOMN
pabore.
[Tpaktuueckast pabora Nel
Tema: PacdeT 351eKTpUYECKUX LETIEN MOCTOSHHOTO TOKA
Llenb: HAYYNUTHCS PACCUUTHIBATH NTAPAMETPHI LEIEN MOCTOSHHOTO TOKA.
1. 3anmonHUTE TAOIHITY.

C) IIPOBEPHUTH BBIMOJTHEHUE PABEHCTBA

0,I15A 25 MKA 140 MmxA 52 MA 1,7A 0,42 MA

.. MA ... MA A A ... MKA ... MKA




2. Yepes npoBogHuk B TeueHue 0,5 yaca mpoxomut 3apax Q = 2700 Ki
OmnpenenuTs TOK B 3JEKTPUUECKOH LIETIH.

3. Yepes momepeyHoe ceyeHue MpoBoaHuKa S = 2,5 mm? 3a Bpems t = 0,04 ¢
npowmén 3apsan Q = 20-107 Ki1. onpenenuTs mI0THOCT TOKA B IIPOBOAHUKE.

4. 3armoaHuTe TaOIUILY.

10 MOMm 680 Om 0,33 MOwm 47 xOm 1500 Om 1,9 kOm

. Om ... kKOm ... kKOm ... MOmMm ... MOm ... Om

5. Onpenenuth CONMPOTHBJICHUE MPOBOJA, MMeromero mmHy 1 = 150 M u
nuametp d = 0,2 MM, BBITIOJIHEHHOTO U3 KOHCTAHTaHA.

6. Onpenenurs MaTepuan MPOBOJHKKA, eciu ero conporusienue npu 20° C
cocrasiser 400 Om, a npu 75° C pasno 503,2 Owm.
7. 3anonHUTE TAOJIHITY.

R 100 Om 2 xOm 0,6 MOm 0,5 Om 0,25 xOm

G, Cm

8. OmpenenuTb CONMPOTUBICHUE PE3UCTOpPA U HAIPSIKEHUE, MOJABEAEHHOE K
HeMy, eciu noTpebssiemblit Tok [ = 3,5 A, a KOJIMUeCTBO TETUIOTHI, BBIJICUBIIEHCS Ha

pesucrope B TeyeHue 1 vaca, Q = 81,65 kkai.

9. 3anonHUTE TAOJIHITY.

0,2B 15 xB 300 mB 25 MB 1200 MmxB 220 B

. MB ...B ... kB ... MkB ...B ... kB

10. Hanumure gpopmysisl 3akoHa Oma i ydacTKa [enH U MOJTHOM LIETIH.

11. ChopmynupyiiTe ompeneneHue BETBHU, KOHTypa M Y3Ja 3JIEKTPUUYECKON
LEeIu:

Vzen —

Bemew —

Konmyp —

12. K wucrounuky mnocrosHHoro Toka ¢ JJC E = 1,5 B u BHyTpeHHUM
conporusieHrneM Ro = 2,5 OM noakiiroueH pezuctop conporusieHuem R = 10 Owm.
OnpenenuTs TOK B LIENU U NaJCHUE HAMPSXKEHUSI HA HCTOYHUKE.

Tema 2.3. MarautHo€ noJie

KonTtpoapHbIE BOITPOCHI:

[lepeuuncnaure mapaMeTpbl MArHUTHOTO TOJIS.

3anumuTe 3aKOH MOJHOTO TOKA.

Pacckaxute 0 MarHUTHOM I10JI€ TIPOBOJIA C TOKOM.

Pacckaxxute 0 MarHUTHOM MOJI€ KOJIBLEBOM KaTylIKE.

Pacckaxkute 0 HaMmarHuunBaHUU GeppOMarHUTHBIX MaTEPHAIIOB.

UTo0 Takoe MarHUTHBINA TUCTEPEZUC?



Yto Takoe JIEKTpOMarHuTHas cuia?

Kak onpeaenuts HAYKTUBHOCTh U B3aUMHYIO HHAYKTUBHOCTb?

UeM xapakTepu3yeTcsl COTJIACHOE U BCTPEYHOE BKJIIOUEHHE KaTyIIeK?

[Ipu kakux ycnoBusix HaBoguTca DJ1C HHAYKIIMU B IPOBOJHUKE U B KOHTYpe?

HazoBute GpopmMynnpoBKy 3aKoHa SJIEKTPOMArHUTHON UHIYKITUH.

3anumurte U 00bSICHUTE MpaBuiio JleHa.

OnuiurTe NPUHLUN ACHUCTBUS T€HEepaTopa.

OnuiuTe NPUHIUIT JEUCTBUS NEKTPOIBUTATES.

OnuiyTe NPUHLIMN ASHCTBUS TpaHChHOpMaTOpA.

TecToBEIE 3aaHUSA

1 BriOepuTe npaBUIIbHBINA OTBET:

MarHuTHbIM ITOTOK, IPOHU3BIBAIOIIUN KOHTYP B OJHOPOJIHOM I10JIE€, 3aBUCHUT:

a) TOJBKO OT MHIYKIIMM MAarHUTHOTO TOJIS;

0) TOJIBKO OT TUIOLIAJAN KOHTYPA;

B) TOJIbKO OT JJIMHBI KOHTYPA;

') OT UHAYKIIMM MAarHUTHOTO TOJISL, MJIOMIA M KOHTYpa U PACON0KEHHUS
KOHTYypa

OTtBer: T

2 BriOepuTe nmpaBMIIbHBINA OTBET:

MarHuTHbIM IOTOK, IPOHU3BIBAIOUINI, IPOHU3BIBAIOIINN KOHTYP,
MHHUMAJIbHBIN, €CIIN IUNIOCKOCTh KOHTYpa

a) mapajijieJbHa BEKTOPY MarHUTHON UHIAYKIIUH;

0) neprneHANKyIsIpHa BEKTOPY MarHUTHOW UHIYKIUU;

B) COCTaBJISET yroJ 45 rpaaycoB ¢ BEKTOPOM MAarHUTHOM UHAYKIUU;

r) coctaBisieT yroa 90 rpaaycoB ¢ BEKTOPOM MarHUTHON UHIYKIIUH

OtBerT: B

3 Beibepure npaBuiIbHBIN OTBET:

SIBNeHHE 3IIEKTPOMArHUTHON MHAYKIWHU JIEKUT B OCHOBE JICUCTBUS

a) reHepaTropa NepeMeHHOro TOKa;

0) PIEKTPOIBUTATENS;

B) aKKyMYJISITOPA;

1) TaJlIbBAaHOMETpaA

OtBert: a

4 BpibepuTe npaBUIbHBIA OTBET:

SIBiieHME ATEKTPOMArHUTHON MHIYKIUH COCTOUT

a) B BOSHUKHOBEHUU MAarHUTHOTO TOJISI IPOBOJIHUKA C TOKOM;

0) B BOBHUKHOBEHHH TOKA B MPOBOIHUKE TOJ1 ICUCTBUEM UCTOUYHUKA TOKA;

B) B BO3HUKHOBEHUH DJICKTPUUECKOT'O TOKA B 3aMKHYTOM MPOBOJHUKE MPU
M3MEHEHUH MarHUTHOTO MOTOKA

') B UICYU€3HOBEHUH MAarHUTHOTO TOJISI OKOJIO 3aMKHYTOTO TIPOBOJHUKA

OtgerT: B

Tema 2.4 DnekTprUdecKue 1enu MepeMEHHOr0 TOKa

KonTposibHBIE BOIIPOCHI:

[losicaute Trpaduk, ypaBHEHHE TIEPEMEHHOTO CHHYCOUJAIBHOTO TOKA.
Ha3zoBute mapameTpsl NEpEMEHHOTO TOKA.



Urto takoe ¢aza u casur hasz?

Urto Takoe BekTOpHbIE quarpamMMsbl? [1osicHUTE NOPAIOK X TOCTPOCHUSI.

UTto Takoe cpeHee U ACHCTBYIOINIEE 3HAYEHUE CUHYCOMIAIBHOTO TOKa?

[TosicHUTE BEKTOPHYIO AMarpaMMy U OCHOBHBIE COOTHOIIEHUS LIETTH
MEPEMEHHOT0 TOKA C aKTUBHBIM COMTPOTUBJICHUEM.

[losicHHTE BEKTOPHYIO IMarpaMMy U OCHOBHbBIE COOTHOIIICHUS LIETH
MIEPEMEHHOT0 TOKA C KaTYIIKOW UHAYKTUBHOCTH.

[TosicHuTE BEKTOPHYIO IMarpaMMy U OCHOBHBIE COOTHOIICHUS 1IETTH
MEPEMEHHOT0 TOKa C KOHJICHCATOPOM.

OOBsicHUTE MOPSAIOK MOCTPOEHUSI BEKTOPHBIX MarpaMM B 1IEMU IEPEMEHHOTO
TOKA C aKTUBHBIM COMPOTHUBIICHUEM U KATYIIKOW UHAYKTUBHOCTH; C AKTUBHBIM
COMPOTUBJICHUEM U KOHJICHCATOPOM.

Kaxoit casur o ¢aze Mexay HampsiKEHHEeM U TOKOM B IEISIX ¢ aKTUBHBIM
CONPOTHUBIICHUEM U KaTYIIKON MHAYKTUBHOCTH; C aKTUBHBIM COIIPOTHBIIEHUEM U
KOHJIEHCAaTOpOM?

[losicHUTE BEKTOPHYIO IHMarpaMMy U OCHOBHBIE COOTHOIIEHUS LIETIH
MIEPEMEHHOr0 TOKA C aKTUBHBIM COITPOTUBJIEHUEM, KATyIIIKOM MHIYKTUBHOCTH U
KOHJICHCATOPOM.

[TosicHuTE MOPAIOK pacuera FIEKTPUUECKO 1IENU EPEMEHHOTO TOKa €
HECKOJIbKUMH aKTUBHBIMU U PEAKTUBHBIMU CONTPOTUBJICHUSMHU.

HazoBute ycnoBue pe3oHaHca HaPsIAKEHUM.

Hapucylite BekTOpHYI0 [narpaMMy pe30HaHCA HAIPSKECHUU.

HazoBute ycnoBue pe3oHaHCca TOKOB.

Hapucyiite BEKTOpHYIO AuarpaMMy pe30HaHCa TOKOB.

Uro Takoe ko3 (PUIIMEHT MOLTHOCTH U KAaKOBO €ro 3HaueHue?

TecToBbl€ 3a1aHUS:

1 Beibepure npaBuIbHBIN OTBET:

Karymka nagyktuBHoctd ¢ L = 0,0319 I'n u R = 15 Om coenunena
nocnenoBarenbHo ¢ kKongaeHcaropoM C = 319 Mx®@. K 3axuMam 1ienu npuiokeHo
Hanpspkerue 120 B ¢ wacrotoii f= 50 ['11. Berancauts TOK 1 yroi casura ¢a3 MexIy
HaIpsKEHUEM U TOKOM

a) 14,6A, 0°;

0) 13A, 40°;

B) 10 A, 60°

OtBert: a

2 BwiGepuTe npaBMIIbHBINA OTBET:

3amaHel TOK M Hampskenue: i = I,sinwt,u = U, sin(wt + 30°).
Onpenenuts yroa casura a3

a) 0%

0) 60°;

B) 30°%

OtBerT: B

3 Beibepure npaBuiIbHBIN OTBET:



CxemMa COCTOMT M3 OJHOIO PE3UCTUBHOIO 3JICMCHTA C COIMPOTHUBJICHHUCM R =

220 OM. Hampsxkenne Ha ee 3axumax u = 220sin628t. Onpenenuts NoKa3aHUS
aMIiepMeTpa 1 BOJbLTMETPa

a) 1A, 220B;

0) 0,7 A, 220B;

B) 0,7 A, 156B;

r) 1A, 156B

Otgert: a

4 Bpi6epuTe mpaBUIIbHBIA OTBET

AMIINTY/a CUHYCOUANBHOTrO Hanpsikenus 100B, navansuas dasza ¢ = —60°,

yactota 50 ['1. 3anuinTe ypaBHEHUE MTHOBEHHOT'O 3HAYEHHUS HATIPSIAKEHUS

a) u = 100 cos(—60t);

6) u = 100 sin(50t — 60°);

B) u = 100sin(314t — 60°)

r)u = 100sin(314t + 60°)

OTBeT: B

5 BeibepuTe npaBUIbHbIM OTBET:

[lonHasa noTpebJsiieMas MoIHOCTb Harpy3ku S=140 kBT, a akTuBHas

moiHas P=95 BT. OnpesennTbh k03pPULIMEHT MOLHOCTH

a) 0,7;

6) 0,1;

B) 0,3;

r) 0,8

OtBeT: 0,7

6 Bei6epuTe NpaBUJIbHBIA OTBET

HanpsxkeHue Ha 3akMMax LieNU C PE3UCTUBHBIM 3JIEMEHTOM HM3MEHSETCS

no 3akoHy: u = 100sin(314t + 30°). OnpesenuTe 3aKOH TOKa B LeNH, €C/IH
R=20 Om.

a) I = 5sin 314¢t;

6)i = 3,35sin(314t + 30°);

B) i = 5sin(314t + 30°);

r) i = 3,35sin(314t — 30")

OrtBerT: B

7 BoibepuTe npaBUIbHBIA OTBET

AMIUTHTY 2 3Ha4YeHus Toka I, = 5 A, a HauanpHas ¢aza ¢ = 30 . 3amumure

BBIPAXKCHUC JIsI MTHOBCHHOT'O 3HAYCHUA TOKA

a) I = 5sin 30¢;

6)i = 5sin30’;

B) i = 5sin(wt — 30°);

r)i = 5sin(wt + 30°);

OtBer: T

8 BriOepuTe npaBWIbHBIN OTBET

Onpenenute nepuo] curuaia, eciu yactora Toka 400 I'q
a) 400 c;



0) 0,0025 c;

B) 1,4 c;

r)40C

OTger: 6

9 BriGepuTe npaBUIbHBINA OTBET:

B snekTpuueckod 1Lenu MEepeMEHHOr0 TOKa, COAEP KAl TOJBKO aKTUBHOE
CONPOTUBIICHUE, IIEKTPUUECKUMN TOK

a) orcTaer no (pase OT HaMpspKeHus Ha yroa 909,

0) onepexaet o ¢aze oT HanpsiKeHus Ha yroi 90%;

B) COBIAAAET M0 (pa3e ¢ HANPSIKEHUEM;

') HE3aBUCUM OT HAIPSIKEHUS

OtBerT: B

10 Beibepute npaBUiibHbII OTBET:

B snexkTpuueckoil 1end NEPEeMEHHOTO  TOKa, COJEpXKalled  TOJBKO
WHYKTUBHOE CONPOTHUBIICHHUE, dJICKTPUUECKUN TOK

a) orcTaer no (ase oT HaNpsHKeHus Ha yroia 90°;

0) omepexaert 1o ¢aze oT HanpsHKeHus Ha yroit 90%;

B) COBMIaIaeT 1o ¢a3e ¢ HaMpsHKEHUEM;

') HE3aBUCUM OT HAIPSKEHUS

OtBert: a

11 Beibepute npaBUIbHBII OTBET:

B snextpuueckoil nenu nepeMeHHOTO TOKa, COJEpXkalled TOJbKO €MKOCTHOE
CONPOTHUBIIEHUE, IIEKTPUIECKUU TOK

a) orcTaet no (ase oT HaNpspKeHUs Ha yroi 909,

0) omnepexaert 1o ¢aze oT HanpsiKeHus Ha yroi 90%;

B) COBIIJIaeT Mo (pa3e ¢ HANPSHKEHUEM;

I') HE3aBUCUM OT HAIPSHKEHUS

OTBer: 6

12 BriOepuTe npaBUIbHBIN OTBET

MrHoBeHHOe 3HadyeHue Toka [ = 16sin 157t. Onpenenure aMIUIUTYJHOE U
JEUCTBYIOIIECE 3HAYEHNUE TOKA

a) 16A, 157A;

0) 11,4 A, 157A;

B) 157A, 16A;

r) 16A, 11,4A

Otser r

13 Bribepute npaBUIIbHBIN OTBET:

Kak usmenutcs ciasuru ¢az MexAy TOKOM M HaNpsHKEHWEM Ha KaTyllKe
WHyKTUBHOCTH, €CJIM 00a ee mapameTpa (aKTUBHOE ¥ MHAYKTHBHOE COMPOTUBIICHUE)
OJIHOBPEMEHHO YBEJIMYUTH B JBA paza?

a) YMEHBIIUTCA B 2 pa3a;

0) yBenuuuTcs B 2 pasa;

B) HE U3MEHHUTCS;

I') YMEHBIIUTCS B 4 pa3a

Otser: a



14 Beibepute npaBUiibHbII OTBET:
KakoBO COOTHOLIEHME MEXKIAY aMIUIMTYIHBIM M JCHCTBYIOIIUM 3HAYCHUEM

CUHYCOUOAJIBHOI'O TOKA:

Im.
a)I ZE,
6) I, =1-V2;
B) I = I, " \2;
nl=I,
OtBert: 0

15 Beibepute npaBUiibHbII OTBET:
Karynika ¢ MHIYKTUBHOCTBIO L MOJKIIFOUEHA K MCTOYHUKY CHHYCOMIAIBHOTO

HanpspkeHusi. Kak u3MEHUTCS TOK B KaTyIIKe, €CJIM YaCTOTY UCTOYHUKA YBEJIIUYUTH B
3 paza?

a) HE U3MEHUTCS;
0) yBenmuuutcs B 3 pasa;
B) YMEHbIIUTCS B 3 pasa;
') YBEJIMUUTCS B 6 pa3
OtBerT: B
Jlaboparopnas padota No2
Tema pabotsr: UccnenoBanue R, L, C-1ieneit mepemMeHHOT0 TOKa
[enb paboOTHI:
N3yuuTh sBIIEHUS, MPOUCXOAUIME B MOCIEAOBATEILHON LEINM NEPEMEHHOrO

TOKa IIpU H3MCHCHHUU COOTHOIIICHUN BEJIMYUH HHAYKTUBHOCTH H éMKOCTI/I;
O3HAKOMHUTCA C PC30HAHCOM HaHpﬂ)KeHHﬁ.

XN bW

MatepuanbHoe oOecrieueHue:

Karyuika nepeMeHHOM HHIYKTUBHOCTH.
Konnencatop émMkocThio 8OMKD.
AmMnepMeTp nepeMeHHOro Toka SA.
Bonbr™meTp nepemenHoro toka 50 B.
BoneT™meTp nepemennoro Toka 150 B.
Barrmerp onnodasnsiii 150B, SA.
CxeMa coeTMHEHUS:

u

PW1 PA1

5A

C\nPVT




Conepxanue padorbl:

[Tpu mocnenoBaTeIbHOM COEIMHEHUM KaTyLIKM M KOHJEHcaropa IO LEenu
OPOXOJUT OAMH TOT K€ TOK, a oOmee HampsbkeHue U mnpexacraBisieT coOoi
reoMeTpuYecKyro cymMmy akTuBHoro Ua u peaktuBHoro Up majieHui HanpsKeHMs,
KOTOpBIe 00pa3yIoT TPEYroJIbHUK HalpsHDKeHUH. M3 3TOro TpeyrojabHIKa UMEEM:

A Ui Uc Ui

U

Ua I

Uc

U = ,/Ua? + Up?
rae Up=Ui-Uc.

Bartmerp, noakmodyaeMbld K KaTyIIKe, HM3MEPSET AaKTUBHYIO MOIIHOCTH
katymikun Px. Bomprmerp Ha 150B, mOOKmIOYEHHBIM K 3aKMMaM KaTylIKU H

KOHJIEHCATOpa, U3MepAET Ha HUX mnajaeHus HanpspkeHud Uk u Uc. 11o atum naHHbIM

P
MOXHO OIIPECACTINTb AKTUBHOC COIIPOTHUBJICHNC KATYIIKH: Rk ==

12
Uk

[lonHOE CONMPOTUBIICHNE KATylIKU: Zy, = T

NHIYKTUBHOE CONPOTUBIICHUE KATYIIKU.: X; = /Z k2 + sz

U
EMKocTHOE conpoTHBIIEHHE KOHIEHCaTopa: X = TC

AxTuBHOE naaenus Hanpsbkenusi: U, = 1+ R
NunyxtuBHoe nmagenue Hanpsokenus: Uy, = 1+ X,

Ko3pdunpeHT MOIIHOCTH HENH: COS @ = g = %

rae P=Px, T. k. Pc=0

Kak BUHO M3 BEKTOPHOM AMArpaMMbl, IPU YMEHBIIEHUH CBSI3U C YMEHbIICHUE
XL (mpu BBIBEJEHUHM CEpJAEYHUKA), BEKTOp oobuero HanpsokeHus U Oyzer
IIOBOPAYMBATHCA IO XOAY YAaCOBOM CTpEJIKE, B KAKOM—TO MOMEHT COBIAJAET Mo ¢aze
¢ BeKTOpoM [ , 3aTeM Ha4HET OTCTaBaTh OT HETO Ha YIoJI .

Bennunna TOka mpH 3TOM OyJeT YBEIHMYMBATHCA, JOCTHUTHET MaKCUMyMa,
3aTeM CTaHeT yMeHblaThcsi. Makcumym Toka Oyner mpu ycnoBun U=Uc wim
Xi=Xc. IIpu srom U=Ua, cos@ = 1,<@p = 0 . Takonl pexuMm LENU HA3BIBAECTCA

PE30HAHCOM H&Hpﬂﬁ(eHHﬁ.



[Ipn pe3oHaHCEe HaNpsHKEHUN HANPSOKEHHWs HA KaTylIKe M KOHIEHCATOpe
BO3pacTalOT B HECKOJIBKO pa3 MO CPaBHEHHUIO C OOLIMM HANpPsDKEHUEM, YTO CO3JaeT
OIaCHOCTb MPOOOSI U30JISLUHN YCTaHOBOK.

\ I

Imax

v
o
—

P
<4

IHopsinok BbINOJIHEHNsI PadOThI:

1. O3nakomutcs ¢ mnpubopamu U OOOPYIOBAHUSMHU, HEOOXOTUMBIMH IS
BBITIOJTHEHUS Pa0OThI, U 3aNIUCATh UX TEXHUUYECKUE JaHHBIE.

2. CobOpathb cxeMy U IOKa3aTh €€ PYKOBOAUTENIO. Y CTaHOBUTh X1 =XC, BBEs
MOJIHOCTBIO CEPJICUHUK B KATYIIKY.

3. BxutounTth TOK U 3aMeputh obOmiee HanpspbkeHue U, oOmmit Tok 1, mageHus
HanpspkeHus: Ha karymke Uk U Ha koHaeHcatope Uc, aKTUBHYIO MOIIHOCTH
KaTylIKHU PK U1 ABYX NIOJIOKEHUN CEpIEYHUKA.

4. YcranoButh Xp=Xc (10 HauOOJIbIIEMY TOKY B L€M) U TMOBTOPUTH BCE
WU3MEHEHHS.

5. VYcranoButh Xr<Xc, BbIBOIsS cCepAeYHUMK U3 KATYLIKA U IPOU3BECTH
WM3MEpPEHUS IS JBYX IMOJIOKEHUMN CEPACYHUKA.

6. Bpruucnuts s kaxjaoro ombita Rk, Zkx, Xi, Xc, Ua, Ur, cos ¢, ¢
pE3ybTaThl U3BMEPEHUM U BHIYMCIICHUI 3aHECTH B Tabnuily 1. BRIKITIOUUTH TOK.

7.I1ocTpouth rpaduku 3aBUCUMOCTH BETUYMHBI TOKA HA OJJHOM KOOPJIUHATHOM
oJIe.

8. [IocTpouTh BEKTOPHBIE TUATPAMMEI JUISl TPEX CIy4acB

X1>Xc, Xip=Xc, Xr<Xc.

9. Cnenarb NpakTUYECKUHM BBIBOJ, O SIBICHUU PE30HAHCA HANIPSKEHUMH.



Tabnuua 1

N3mepsitorcs Brruecnsrorcs

N3m.
pu
COOTHOIIIEHUU K C C L ()

os @

X1>Xc

Xr>Xc

Xi=Xc

Xip<Xc

Xr<Xc

10. CocTaBuTh OTYET W MPEIBABUTH €ro MPENOJABATENI0 Ha CIEAYIOIIEM

3aHSATHM.

OTYET AOJKEH COAEPHKATD:

Temy paboTbl;

uenb paboTsbl;

nepeyeHb matepmanbHoro obecneyeHus;

NEKTPUYECKYIO CXeMy COeUHEHUS;

Tabaunuy c pesynbTaTtamm NU3MepPEHUN;

pacyeTHble GOPMY bl U BbIMUCNEHUSA;

BEKTOPHbIe gnarpammbl U rpadmku B macluTabe;

BbIBOAbI U 3aKNOYEHNA O NpogenaHHon pabore.

[TpakTuueckas padora Ne2

Tema: Pacuet R-L-C-1ieneit mepeMeHHOro TOKa

[{enb: HAyYUTHCS PACCUUTHIBATH APAMETPHI LIENIEH IEPEMEHHOTO TOKA

1. K wucrounuky c nHanpsoxkenuem U=250 B u (=50 ['m nonakirodeHs
MTOCJIEA0BATENBHO PEOCTAT R ¢ akTUBHBIM conpoTusiieHneM R=40 Om u koHIeHcaTop
C c emkoctpero C=106,16 Mk®. BprauciauTe TOK B LENU, NaJACHUE HANPSIKEHUE Ha
AKTUBHOM COIPOTHUBIICHUH U KOHJIEHCATOpPE, KOA(PPUIMEHT MOIIHOCTH, aKTUBHYIO,
PEAKTUBHYIO U MOJIHYO MOIIHOCTb.

2. Jlnga ompenenieHuss MapamMeTpoB KaTyIIKW HMCHOJb3YETCS BOJIbTMETp PV,
amriepmerp PA u BartMmerp PW, BkimtoueHHble 1o cxeMe (puc.l). Ilpu nutanun
CXEMBbI OT UCTOYHHKA IMMEPEMEHHOT0 ToKa ¢ yactoroi (=50 I'i moka3anus npudopos
ObLTH ciexyromue: amnepmerpa — 1,2 A, BonbtMmeTpa — 120 B, Bartmerpa — 86,4 Br.
HaiiT axkTWBHOE CONMPOTHUBIICHWE ¥ WHAYKTUBHOCTh KATYIIKH, KO3 UIIMECHT
MOITHOCTH, aKTUBHYIO PEAKTUBHYIO U MOJIHYIO MOIIIHOCTH KaTYIIKH.

O NOUhWNE




Puc. 1

3. Jlna onpeneneHus aKTUBHOI'O CONPOTUBIEHUs peoctata R u emxoctu C
ucrones3yercst BonbT™METp PV, amnepmerp PA u BartMerp PW, BKIIOYEHHBIE IO
cxeme (puc.2). Ilpy nmuTaHuM cXeMbl OT MUCTOYHHMKA MEPEMEHHOI0 TOKa C YacTOTOU
/=50 I'y mokazanust mpuOOPOB ObUTH ciieayromue: amnepmerpa — 20 A, BOJIbTMETpa —
282,8 B, BartMmetrpa — 800 BT. HaliT akTUBHOE CONPOTHUBIECHUE U WHAYKTUBHOCTH
KaTyIIK{, KO3(QQUIMEHT MOIIHOCTH, aKTUBHYIO PEAKTUBHYIO U MOJHYIO MOIIHOCTH
LETIH.

Puc.2

4. TlomtHOE CONMPOTHUBIEHUE KATYIIKU UHAYKTUBHOCTH L = 26 mI 1 cOCTaBIsieT
Z = 100 Om. Karymika noAxiIoYeHa K ICTOYHUKY MIEPEMEHHOT0 TOKa C 4YacTOTOM [ =
2500 I'y w peuctByromuM HanpsbkenueM U = 150 B. OnpenenuTb €MKOCTb
KOHJIEHCATOpa, MOJKIIYAeMOro MapajyieIbHO KaTylIKe, Ui IOJYy4YEHUs B IENHU
pEe30HaHCa TOKOB, ACHCTBYIONINE 3HAUYCHHS TOKOB B BETBSX.

5 K ucrounuky nepemernoro Toka ¢ U=200 B u /=50 't noaxitoueHsbI
MOCIEI0BATENBHO peocTat R ¢ conporuBienrueM 30 Om, karymika L ¢
MHIYKTUBHOCTBIO 0,3185 I'n u konaeHcarop C emkocThio 53,1 Mx®. Onpenenutsb
TOK B 1€MW, UHIYKTUBHOCTH, EMKOCTH, AKTUBHYIO, PEAKTUBHYIO U MOJHYIO
MOIITHOCTh, KOA((PHUITUEHT MOIIIHOCTH.

Tema 2.5. Tpexdaszubie 2JIEKTPUUIECKHUE IETTH

KoHTpoIBHBIE BOITPOCHI:

Uro mpencrapisieT coboi TpexdaszHas 1erb?

Kakas tpexdasznas cucreMa nepeMeHHOTO TOKa Ha3bIBAETCS CUMMETPUIHOMI?

Kak HazbIBaeTcs Kaxkaas u3 meneit Tpexda3Hoi CUCTEMBbI?

Kakumu mpeumymiecTBaMu 007aa0T TpexQasHble [EeNU MO CPaBHEHUIO C
onHo¢azHeiMu? YUTO BKIIOYAET B ceOsl TpexazHasi Lenb?

Kak coenunsitorcss NpUEMHUKH U OOMOTKM HMCTOYHHMKOB SJEKTPUUECKOMN
SHEPIruM B Tpex(a3HbIX cucTemMax?

Kak knaccudpunmpyercst Harpy3ka B Tpexda3Hoit nenu?

UeM BBITOJIHO OTIMYAETCS coeAMHEHNE (a3 «TPEyTrOJbHUKOM» OT COCIUHEHUS
«3Be3I01»?

Kakune npoBo/1a Ha3pIBaIOTCS TMHEUHBIMA?

Uto Takoe HEWTpanbHBIN TpoBO? KakoBo ero HazHaueHue?

HazoBute cooTHomeHuss Mexay (ha3HbIMU U JTUHEHHBIMHU HAMPSHKEHUSMU TIPU
coenrHeHnH (pa3 mprueMHUKA 3BE3/10H, TPEYyTOILHUKOM



Kak omnpenensiercss akTuBHasi, peakTUBHAs M IMOJHAS MOIIHOCTh TpexQazHou
Henu?

Kak paccunThIBa€TCs MOIIHOCTD IIPH HECUMMETPUYHON CHCTEME HAIPSKEHUN
WIM TpU HEpaBHOMEpHOM Harpy3ke ¢a3 B TpexdasHoil cucreme? IlosicHure
nojiyueHue TpaduKoB, ypaBHEHHUH, BEKTOPHBIX AHarpamMMm Tpex(a3zHOW CHCTEMBI
SC.

3anuimuTe OCHOBHBIE COOTHOIIEHHUS JUIsl COCJUHEHHs] OOMOTOK TreHepaTropa
3BE310M.

3anuIIuTe OCHOBHBIE COOTHOULIEHMS JUIsl COEIMHEHHs OOMOTOK TreHepaTopa
TPEYTOJIBHUKOM.

3anuinuTe OCHOBHBIE COOTHOILIEHUS JJIsi COCIMHEHUsS MOTPEOUTENs 3BE3/10M U
TPEYTOJIBHUKOM IIPU CUMMETPUYHON HarpyskKe.

3anuimuTe OCHOBHBIE COOTHOILIEHUS JJISl COCIMHEHUs MOTPEOUTENs 3BE3/10M U
TPEYTOJBbHUKOM IIPY HECUMMETPUYHOM HArpys3ke ¢ HyJIeBbIM NpoBoJoM. [loscHure
pOJIb  HEWUTpaIbHOrO MpoBoaa. Hapucyite BEKTOPHYH JauUarpaMMy TOKOB U
HaNpPSKCHUN.

3anuImnTe OCHOBHBIE COOTHOILEHUS ISl COEAMHEHHUs NOTpeOUTeNs 3BE310U
Opyu HECUMMETPUYHOM Harpy3ke Oe3 HyzeBoro mnpoBoja. [losicHure npuyuHy
cMelleHus HeuTpanu. Hapucyite BEKTOpHYIO [uarpaMmy TOKOB U HaIIPSKEHUU.

3anuimuTe OCHOBHBIE COOTHOLICHMSI JUISI  COEAMHEHMs]  MOTpeOuTess
TPEYTrOJIbHUKOM TP HECUMMETPUYHOW Harpy3ke 0e3 HyseBoro nposoja. Hapucyiite
BEKTOPHYIO JUArpamMMy TOKOB U HaIIPSKEHUM.

Jlokaxxute 00pa3oBaHME BPAILAIOIIETOCS MAarHUTHOIO TMOJIA Tpex(a3zHbIM
TOKOM.

TecToBbIe 3a1aHusA

1 Hanummre nmpaBUIIbHBINA OTBET:

Tpu pesucropa, Kaxkablii COIPOTUBICHHEM R = 1250M, COEIUHEHBI 10 CXEME
«3B€371a» U BKJIIOYEHBI B TPEeX(a3HYIO YEThIPEXNPOBOIHYIO ceTh. TOK Kaxablil (pa3bl
[=880MA. Omnpenenutps AeWCTBYIOLME 3HaueHUs (A3HOrO M JMHEWHOTO
HaNpPsHKEHUH, JIMHEWHOTO TOKA.

Otser: [, = 1,5A,U, = Uy = 100B

2 HanumuTe npaBUJIbHBIA OTBET

Tpu MHAYKTHUBHBIE KATYIIKHM C AKTUBHBIM CONPOTHBIEHHMEM R =34,20M u

WHIYKTHUBHBIM COINPOTUBJIEHHEM X, = 23,50M coeauHEHBbI 0 CXEME «3Be3ha» M

MOAKITIIOUCHBI K HCTOYHUKY Tpex(ha3HOTO HaIpsDKeHHS. AKTHBHAsS MOIITHOCTH B ¢a3e
P, = 1,6kBr. Onpenenuts AEHCTBYIOIIEE 3HAYEHHMS JIMHEWHOTO M (ha3HOro

HaIpsHKEeHUH, ToKa B ¢ase.

OtBet: I = 6,2A,U, = Uy = 257B

3 Beibepure npaBuiIbHbIN OTBET

Uemy paBeH TOK B HYJIEBOM MPOBOJIE B CUMMETPUYHON Tpex(da3HOU 1enu npu
COEIMHEHUHU HArpy3KH B 3BE31y?

a) HOMUHAJILHOMY TOKY OJTHOH (ha3bl;

0) HyI0;

B) CyMM€ HOMHHAJIbHBIX TOKOB JIBYX (pa3;



I') CyMME HOMUHAJIbHBIX TOKOB TpeXx (a3

Otser: 0

4 BpiOepuTe paBUIIbHBINA OTBET

CummeTpuyHasi Harpy3ka COEIUMHEHAa TpeyroJbHUKOM. IIpu u3meHeHun
daznoro toka ammepmerp mokazan 10A. Uemy Oyaer paBeH TOK B JIMHEHHOM
npoBo/ie?

a) 10 A;

0) 17,3 A

B) 20 A

r) 144 A

Otgert: a

5 BriOepute npaBUIIbHBINA OTBET

BriGepute cOOTHOIIEHHE, KOTOPOE COOTBETCTBYET (a3HBIM U JIMHEHHBIM
TOKaM B Tpex(a3HOM 1enu P COSAMHEHUU 3BE30M

a) I, = Iy;
6) I, = V3I,
B) [, = V2I,
r) Iy = V3I,
OtBert: 0

6 BriOepute npaBUIbHBINA OTBET
BriGepute cooTHoleHHE, KOTOpO€ COOTBETCTBYET (Da3HbIM M JIMHEWHBIM
TOKaM B Tpex(a3HOU 1enu IPU COCAUHEHUN TPEYTOJIbHUKOM

a) [, = Iy;
6) I, = V31,
B) I, = V2I,
r) Iy, = V3I,
OTBeT: a

7 BriOepuTe npaBUJIbHBINA OTBET:
Bribepute COOTHOIIEHHE, KOTOPOE COOTBETCTBYET (Da3HBIM M JIMHEHHBIM
HaNpsKEHUSM B Tpex(a3zHOH LeNy IpU COEIMHEHUU TPEYTrOJIbHUKOM

a) U, = Uy;
6) U, = V3U,
B) U, = V2U,
r) U, = V3U,
OtBert: 0

8 BbiOepuTe npaBUIIbHBII OTBET
BriOepute cooTHOILIEHHE, KOTOPO€ COOTBETCTBYET (Da3HbIM M JIMHEWHBIM
HaIpsDKEHUSM B Tpex(a3zHoH 1enu Npyu COSAMHEHUH 3BE€3101

a) U_,I = U(l)’
6) U, = V3U,
B) U, = V2U,

r) Uy = V3U,



OT1BeT: a)

9 Bribepute npaBuIbHBIN OTBET

B Ttpexdaznoii nenum nuneiHoe HampsbkeHue 220B, nmHenHBIT TOK 2A.
Onpenenuth KO3HGUIMEHT MOLTHOCTH

a) 0,8

6) 0,5

B) 0,6

r) 0,4

Otser: a

10 BeiOepuTe npaBUIIbHBIIA OTBET

JIuneitnblil Tok paBeH 2,2 A. PaccunThiBaTh (pa3HbIil TOK, €CJIM CUMMETPUYHAS
Harpy3ka COeJIMHEHa 3Be3/101

a) 2,2A;

0) 1,27A;

B) 3,8 A;

r25A

OTger: 6

11 Beibepurte npaBUibHBIN OTBET:

B cummeTpuunoit TpexdaszHoii nenu JuHEeHHbINA TOK 2,2A. Paccunurtars (a3Hbrit
TOK, €CJIM Harpy3Ka COeIMHEHA TPEYTrOJIbHUKOM

a) 2,2A;

0) 1,27A;

B) 3,8 A;

r)2,5A

Otgert: a

12 Beibepute npaBUiibHbIIA OTBET

VYron caura a3 mexay Tpems cunycounambHbiMu JDJIC, o6pazyrounmmu
Tpex(a3zHyo CHMMETPUYHYIO CUCTEMY, COCTABIISET

a) 150%

0) 240°;

B) 120°;

r) 90°

Otgert: B

13 BeiOepute npaBUIbHBII OTBET:

MoxeT 11 TOK B HYJIEBOM NPOBOAE YETHIPEXMPOBOJAHOMN LIENHU, COCAUHEHHOMN
3BE€3/101, OBITH PABHBIM HYJIIO?

a) MOXET;

0) Bcerya paBeH HYJIIO;

B) HE MOXET;

I') HUKOTJ]a HE PAaBEH HYJIIO

Otgert: a

JlaGoparopHas padota Ne3

Tema padoTtsr: ccrienoanve TpexhasHbIX HeTiel Py COSIMHEHNH TOTpeOHUTereH B

TPEYTOJIBHUK



Henp pa®oThl: U3yUUTh pa3iUYHbIE PEXKUMBI PaObOTHI TPEX(Da3HOW LENU MpU
BKJIIOYCHHH TOTpeOUTENe HSHEPrHuH TPEYTOJbHUKOM, YCTAaHOBUTH BIIUSHHE
BEITMYMHBI HATPY3KH Ha pabOTy LIETIH.

MaTepI/IaJIBHOG obecrieueHue:

JlamIioBeIN peocrar.

AMInepMeTpsl IEPEMEHHOTO TOKa SA- 3 1iT.
AMnepMeTpsl IEPeMEHHOT0 ToKa 3A- 3 1iT.
BoneTmeTp nepemennoro Toka 150 B.

SNk -

BrixnrouaTenb OHOIIOIIOCHEBII.

Cxema coeIMHEHUS:

PAT 1 PA4

A”“%;%®®®®®®
pee T O e 5 6 6 6 0

ﬁ@ﬁ@ﬁ@@

Conep:xxanmne padoThI:

[Tpu coenquuenun notpeduTeneit sneprumn TpéxdasHoro Toka TPEYroJIbHUKOM
oOpazyercst TpEXIpoBoAHAs cucTeMa TpéxdaszHoro Toka. [lorpedurenu npu sTom
BKJIIOYAETCs 1o pa3zHoe HaMpsiKeHUe, KoTopoe paBHO JuHeHoMy (Ud=Un).

JIuHeiHbIe TOKH HE paBHBI (pa3HBIM, U TIPU PABHOMEPHOW HArpy3Ke JTMHEHHBIE TOKU
Gonbire dasHex B V3 pas ( L= V3I).

[Tpu akTUBHOM Harpy3ke (OCBETUTENbHBIE, HATPEBATEIbHBIE IPUOOPHI U T.I1.).
cos@=1, @=0, pa3Hbie TOKK COBMAAAIOT MO (ha3e O COOTBETCTBYIOMIMMU (a3HBIMU
HaIpPsDKEHUSIMU M BEKTOpHAs JuarpaMma Mpyu paBHOMEPHOW Harpy3ke uMeeT BH/I,
Kak puc.l.
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puc.l.

Ecnu pa3oMKHYTh TMHEHHBIN NPOBOJ, HanpuMep A, To pekumM padboTsl ¢asbl B He
u3MeHuTcs, a pa3pl A u C oKaxyTcs COeUMHEHHBIMU MOCIEA0BATENbHO U
HaNpsHKEHUE Ha KaKbl U3 HUX Oy/eT pPaBHO MOJOBUHE JIUHEHHOIO HAIPSKEHUS.
ITpu sToM TpexdasHas Lemnp npeBpanaercs B 0AHO(a3Hy0 CO CMEIIaHHBIM
COEJJUHEHUEM MOTpEeOUTENEH.

[To moy4eHHBIM JaHHBIM MOXHO OTPEACIUTh:
a) aKTUBHYIO MOIIIHOCTh KaXKJ10H (ha3bl:
Pag=Uaglascos;

Pec=Usgclgccos @;

Pca=Ucalcacos @;

0) aKTUBHYIO MOIITHOCTh BCEH IICTIH:

P =Pa+Ppct+Pca

B) nostHoe conpoTuBiienne ¢gaspl C: Zca=Uca/lca

IMopsinok BHINOJIHEHHS PadOTHI:
1. O3HaKOMUTKCS ¢ TPUOOpPaMu, HEOOXOIUMBIMU JIJIS BBHITIOJIHEHHS pabOTHI U
3anmmMcaTh UX TEXHUYECKHE JIaHHbIE.
2. Cobpath cxeMy H 1okasathb € pykoBoauteno. COOpKy cXxeMbl TPOU3BOIUTH MPU
BBIKTIOYEHHOM HANpsHKEHUH, KOT/Ia CUTHAJIbHAS JIaMIla Ha CTOJIE HE TOPHT.
3. 3aMKHYTbH OJTHOTIOJIOCHBIC BBIKIIIOYATENN B INHEHHOM MPOBOJE A, yCTAHOBUTH
pPaBHOMEPHYIO Harpy3Ky (a3, BKIIFOUMB BCE JaMII, BKIIFOUUTH TOK C TOMOIIBIO
MyCKOBOM KHOTIKH, H3MEPUTH JTMHEHHOE U (pa3HbIC HANIPSDKEHUS, INHEHHBIC U
dasuble ToKH 1 yoeaurbest, uto mpu 9toM Un= Ud, Iap=Ipc=Ica, I==V3I0.



4. zmensts 3 paza Harpy3ky B ¢aze C, BKirouas TyMOJIEpPOM MO 2 JTaMIIbl, U
U3MEPUTH BCE HANPSIKEHUS U TOKH.

5. Bxitouuts a3y C u BHIKITIOUUTH Pa3y B, moBTOpUB Bce U3MEPEHHS.

6. BK1I0YUTh BCe 1aMIIbl U Pa30MKHYTh BBIKIIFOUATENb B JIMHEIHO MPOBOJIE A,
MU3MEPUTH IIPU ITOM BCE HAIPSIKEHUS U TOKU. BBIKIIOYNTH TOK.

7. BBIUMCIUTB A5 KaXKA0I0 onbiTa MOIMHOCTE Pag, Pec, Pca, P, monmHoe
COTNPOTUBJICHUE ZCA.

8. Bce nmosyyeHHbIe TaHHbBIE 3aHECTH B TAOJIHILY:

U3amepatoTca Bbiuncnatorca
Ne Ic/
n/n Uas Usc Uca Ia ls I lag Iac Ica | Pag Psc Pca P Zea
B B B A A A A A A ZA Br | Bt Br | Br | Om
1
6

9. IlocTpouTh 1BE BEKTOPHBIC JAMArpaMMbl JJisl CIy4aeB, KOTJa JIMHEHHbIE MPOBOJA
BBIKJIFOYEHBI U Harpy3ka (a3 paBHOMEpHasi 1 HEpaBHOMEpHas.

10. CocTaBUTh OTYET M MPEABSIBUTH €0 MPEMOIaBATEIO Ha CIICIYIONIEM 3aHATHH.
OTueT J0JDKEH COJICPIKATh:

TeMy paboThI;

11e7Ib PaOOTHI;

NepeueHb MaTepUaIbHOTO 00ECIICUeHNS;
AIIEKTPUUECKYIO CXEMY COCIMHEHUS,
TaOJHITy C pe3yJIbTaTaMUd U3MEPCHH;
pacdeTHbie (HOPMYJITBI U BHIYUCIICHIS;
BEKTOPHBIC THAarpaMMbI B MacIlTa0e;

Sl AN T i

BBIBO/IbI M 3aKJIFOUEHMS O MIPOJIETaHHOM padore.

JlaGoparopHas padora Ned
Tema padotsr: Hccrienoanuie TpexhasHbIX HereH Py COSIMHEHNH MOTpeOUTeNeH B 3BE3TY
[lenp pabOTHI: HM3YyYWUTh PA3NIMYHBIE PEXUMBI PadOThl TpEX(azHON Lenu mnpu

BKJIIOUECHUHN TOTpEOHTENe HSHEpruM 3Be370W, YCTAHOBUTH BIHSHHUE BEIUYUHBI
Harpy3ku Ha pa0oTy LEIu.

MarepuanbHoe oOecrieueHue:

1. TamnosblIi peocTarT.
2. AmnepmeTpbl nepemeHHOoro Toka 3A- 4 wr.
3. BonbTmeTp nepemeHHoro Toka 150 B.




4. BblKNtoYaTe/lb 04HOMNO/IHOCHbIN.

Cxema coeTuHEHUS:

W PYYYQQ
SO X X XXX

o QO QO
=5 WYY

Conep:xanune padoThi:

=2
e

Z?Z
)

i

[Ipu coenuHeHun nOTpeOUTENEH JHEPruM Tpex(PazHOro TOKA 3BE3IOM C
HEUTpAJIbHBIM TPOBOJOM (HYJIEBBIM) 00pa3yeTcsl YeTHIPEXMPOBOAHAS CHUCTEMA
TpexdazHoro Toka (OCBeTUTENbHAS CeTh). [loTpeduTenu nmpu 3TOM BKIIOYAIOTCS MO

o Un
dasHOe HampspKeHHe, KOTOpoe MeHblie imHeiHoro B V3 pas (Ud= %) npu

BKJIFOUEHHOM HEUTpaJbHOM MpOBOAE, a (a3Hble TOKM PaBHBI TOKaM JIMHEHHBIM
(I¢p=Lm). Ecimm Harpy3ka (a3 paBHOMEpHas, TO TOK B HEHUTPAJIbHOM IPOBOJE
OTCYTCTBYET.

Ecnu nHarpyska (a3 HepaBHOMEpHas, TO 10 HEHUTPaJbHOMY MPOBOJY MPOXOAMUT TOK
lo. Ilpu 3TOM MPOMCXOAWT BbIpaBHHBAHME HANpsOKEHUS Ha (pasax morpedbureneit u
OHO CTaHOBHUTCA paBHBIM HampsbkeHUI0 Ha ¢azax reHepatopa. OTKiIIOUYEHHE
HEHUTpaJIbHOTO MPOBOJIA MPU HEPABHOMEPHOM Harpys3ke (a3 MpuBOJUT K U3MEHEHUIO
HanpspKeHUs Ha azax noTpeOuTenei.

[Ipu akTUBHOM Harpy3Ke (JaMIibl HAKaJIMBaHUs, dJIEKTPOHArPEBATEIIbHBIC TPUOOPHI U
T.1.) COS@=1, 1.k. @=0, pa3Hble TOkK coBnagaroT NMo (a3e ¢ COOTBETCTBYIOIIMMU
da3HpIMu HanpsokeHUsIMU. BekTopHasi nuarpamMma Npu COCIMHEHUHM 3BE3J0M U
paBHOMEpHOU Harpy3ke @¢a3, korga Ia=Ig=Ic ¢ BKJIIOYEHHBIM HEUTPATHLHBIM
MIPOBOJIOM UMEET BUJ, KaK HA puc. |
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puc.l.
ITo MMOJIYYCHHBIM JaHHBIM MOXHO OIIPCACINUTD!

1) AKTHUBHBIE MOIIIHOCTH KaxX01 (ha3bl:

PA=UalaCOSe,

Pe=UglsCOS¢,

Pc=UclcCOS¢.

2) AKTHUBHYIO MOIIHOCTb Bcet nenu: P=Pa+Pp+Pc.
IHopsinok BeIMOIHEHNsI padOThI:

1. O3nakoMUTbCSI ¢ MOpUOOpaMH, HEOOXOJUMBIMHU JJiS BBINOJIHEHUS pPaOOThI, U
3aMucaTh UX TEXHUYECKHUE TaHHBIE.
2. Cobparp cxemMy © TOKa3aTh ee pykoBomutento. CxeMmy coOupaTh mpH
BBIKJIIOUEHHOM HANPSKECHUH, KOTJ]a CHTHAJIbHAS JIAMIIA Ha CTOJIE HE TOPHUT.
3. OTKIIIOUUTh HEUTPAIBHBIM MPOBOJ, PA30MKHYTH OJHOIIOJIIOCHBIM BBIKJIFOYATEND,
BKJIFOUUTH TOK C MOMOIIBIO MyCKOBOM KHOMKH, YCTAHOBUTH PABHOMEPHYIO HArpy3Ky
(a3, BKIIFOYMB BCE JIAMIIbl, U3MEPHUTD JTUHEHHBIC TOKH |4, I, Ic , 1
U= \3*Ud.
4. U3mensarp 3 paza Harpy3ky B ¢aze C, BBIKIIOYAs KaKIbIM pa3 Mo 2 JaMIibl
TymMOliepa ¥ W3Mepsis JUHEHHbIE TOKH, (a3Hble W JIMHEWHBIC HANPSHKCHHUS TIPH
BBIKJIFOUEHHOM HEUTPAIbHOM MPOBOJE.
5. YcTaHOBUTH paBHOMEPHYIO Harpy3ky (a3, BKIIOUHTH HEHTPaIbHBIA MPOBOI U
yOeauThCa B TOM, 4TO TOK lo B HEUTpaJIbHOM MPOBOAE OTCYTCTBYET M B JaHHOM
CJIy4ae HEUTpaJbHbIN MPOBOJ HE HYKEH.
6. M3mensats 3 pasza Harpy3ky B gase C , MOBTOPUB BCE U3MEPEHHUS BEIMYUH TOKA U
HaIPSHKEHUS TPU BKIIFOYEHHOM HEWTPAJIbHOM MIPOBOJE.
7. BBIKITIOUHUTH TOK.
8. BeruucauTh A8 Ka)kaoro onbsitTa MomHocTu: Pa, P, Pc, P
9. Bce mosydeHHbIe JaHHBIC 3aHECTU B TAOJIHILY:

No U3mepsatoTca Bbluncnatorca
n/n| la |B||C||0|UA‘UB‘UC‘UAB‘UBC‘UCA PA‘PB‘PC‘P




10. ITocTpouTh BEKTOPHBIE JUATPAMMBI ISl OIIBITOB 5,6.
11. CocTaBuUTh OTYET U MIPEABIBUTH €0 MPENOJABATEIIO HA CICAYIOIIEM 3aHITHH.
OT4eT 0JIKEH COJIePKAaTh:

TeMy paboThI;

11e7Ib PaOOTHI;

NepeUYeHb MaTepUaIbLHOTO 00ECIICUeHUS;

AIEKTPUUECKYIO CXEMY COCTMHCHUS,

TaOJHITy C pe3yJIbTaTaMUd U3MEPECHH;

pacdeTHbIC (POPMYJIIBI H BHIYUCIICHHS;

BEKTOpPHBIC JMarpaMMbl B MaciiTabe; BblBOAbl M 3aK/IHOYEHUA O MpoLenaHHOM

NNk =

paboTte
8. BBIBOJIBI U 3aKJIFOUEHUS O MPOJIEIaHHOM paboTe
[Ipaktuueckast pabora Ne3

Tema: Pacuet Tpex(a3HbIX JIEKTPUUECKHUX LEnen

Llenp: HayuuTbCsl pacCUUTHIBATh MNapaMeTpbl Tpex(azHbIX SIEKTPUUECKUX
LeTe.

l. Tpu pesucropa mo 125 Om KaxIplil COCAVMHEHBI MO CXEME «3BE31a» M
BKJIFOUEHBI B TPEX(a3HYI0 YETHIPEXIPOBOAHYIO CeTh. TOK Kaxaol ¢aszel Iy = 880
MA. R

Onpenenutp NEHCTBYIOIIKE 3HAYEHUS (A3HOTO M JIMHEHHOTO HAIPSKEHUM.
ITocTpouTh BEKTOPHYIO AMAarpaMMy TOKOB U HAIIPSKEHU .

2. TloTpeOuTenb, coeAMHEHHBIN MO CXeMe «3Be3Aa» (Harpy3ka paBHOMEpPHast)
BKJIIOUEH B TpEX(a3Hyl0 CeTh MEPEeMEHHOI0 TOKa C JEWCTBYIOUIMM 3HAYCHHEM
muHeltHoro HamnpstkeHus U, = 380 B. Kos>ddunuent narpysku cos ¢ = 0,5. Tox B
daze Iy =22 A.

Onpenenuth NOTHOE, AKTUBHOE M PEAKTUBHOE COMPOTUBIICHUS MTOTPEOUTEINS B
¢aze. [locTpouTh BEKTOPHYIO JUarpaMMy TOKOB U HAIPSKEHUM.

3. JIns BEKTOpHOM AMarpammbl, NPEACTABIEHHON Ha PUCYHKE, ONPENEIINTH
XapakTep Harpy3Ku B Kak10i ¢aze. [[puéMHUKYN COETUHEHBI 110 CXEME «3BE31a».




4. llens TpéxdazHoro Toka BKIOYEHA HA HOMUHAJIbHOE Hanpsbkenue Uy, =
1038 B.
[Tapametps! uenu: Rq =40 Om; Xg =30 Om; Xc= 6 Om.

Onpenenuth TOKW (ha3; aKTUBHBICE W PEAKTUBHBIE MOIIMHOCTH (a3; MOJHYIO
MOIIHOCTh LIETIH; TOK B HyJI€BOM MpoBoJie. [ocTponTh BEKTOPHYIO 1HarpaMMy TOKOB
Y HAIPSIKECHU N

Ao
Bo
Co
No

Ra Xg

[
[e]

5. Tpu rpynmsl jjaMn HaKaJIWBaHWS, COCAUHEHHBIE 110 CXEME «TPEYTrOJIbHUKY,
MNOJKJIIOYEHbl K HMCTOYHUKY TpEX(a3HOro TOKa C JEWCTBYIOIIMM 3HAYEHHEM
muHenHoro Hanpspkenust U, = 127 B. Tok notpebnenus kaxaoil rpynmnst Ip =16 A.

Onpenenute NEHCTBYIONIME 3HAYEHUS JJUHEWHOTO TOKA, MOJHYK MOIIHOCTh U
conpoTuBieHue B ¢aze. [IocTpouTh BEKTOPHYIO JUarpaMMmy TOKOB U HAIIPSDKEHHM.

6. IIpuéMHMK DJIEKTPUYECKOW DSHEPTrUM, COCAMHEHHBIM 1O  CXEMeE
«TPEYroJbHUK», MOAKIIOUEH K TpEX(a3HOM ceTH ¢ ACMCTBYIOIUM 3HAYCHHEM
nuHeHoro Hanpspkenust U, = 220 B npu dactote f = 50 I'y. B ¢a3zy AB BxirodeH
koHgeHcaTop émkocthio C = 116 mk®, B hasy BC — pesuctop conporuBieHueM R =
27,5 Om, B pa3zy CA — kaTy1ika ¢ MHIyKTUBHOCTbIO L = 87,5 mI'n.

Onpenenute OEHCTBYIOIIME 3HAYEHHS (Pa3HBIX W JUHEHHBIX TOKOB, IMOJHYIO
MOILIHOCTb Harpy3ku. [locTpouTs BEKTOPHYIO 1HMarpaMMy TOKOB U HallpSKEHUH.

7. B TpéxdazHyro ceTh BKIIOUEH MOTPEOUTETh HA HOMUHAJIBHOE HAMPSKCHUE
Ui =500 B. 1Tapametpsl uenu: R = 60 Om; X4 = 80 Om; Rpc = 15 Om; Xpc =20
Om; Rca =30 Om; Xca =40 Om.

Onpenenuth: TOKM (a3; JHMHEHHBIE TOKH; TMOJHYIO MOIIHOCTh IIEIH.

[TocTpouTh BEKTOPHYIO AMArpaMMy TOKOB M HANPS>KEHUI.

Ao
Bo *
Co T o

RAB RBC XC A
Rea

Xag
Xsc

Tewma 2.6. TpanchopmaTopsl

KoHTponbHBIE BOITPOCHI:

Uro Ha3biBaeTcs TpaHchopmaTopom?

Jlyist yero npegHa3HayeH ceplieyHUK TpanchopmaTopa?

C kaxoif 11enblo cepIeYHIK TpaHchopMaTopa IeJar0T HIMXTOBAHHBIM?

OOBsicHUTE, C KAaKOH IEJIbI0 TTapaMeTPbl BTOPUYHON 0OMOTKHM TpaHCchopMaTopa
OPUBOJAT K YUCITY EPBUYHON OOMOTKH.



[Tpu xakom ycnosuu KII/I TpancopmaTopa MakcumManbHbIN?

Kakue m3mepurenbHbiii Tpanchopmatopsl Bel 3HaeTe, B KaKux peKMMax OHU

paboraroT u rnoyemy?

TecToBbie 3a1anus

1 BriOepuTe npaBUIIbHBINA OTBET

PaGota TpanchopmaTopa oCHOBaHa Ha SIBICHHUH

a) Bpallarolerocsi MarHUTHOTO MOJIs

0) B3aUMOMHAYKIIUH;

B) B3aMMOJICHCTBUS TOKOB B 0OMOTKaX;

I') BOBHUKHOBEHHUE BUXPEBBIX TOKOB

OtBeT: 0)

2 BriOepute NpaBUIIbHBINA OTBET

O6MoTKa  TpaHcopmaTtopa, KOTOPYH  MOAKIIOYAIOT
MEPEMEHHOTO HANPSHKCHM S, HA3bIBACTCS

a) MEPBUYHOM;

0) BTOpUYHOM;

B) Harpy3KoWu;

r) noTpedureaem

Otgert: a

3 BriOepuTe npaBUIIbHBINA OTBET

Cepneunuk TpanchopmaTopa HAOUPAIOT U3

a) JKEJIE3HbIX CTEPIKHEH;

0) ATFOMUHUEBBIX JINCTOB;

B) JINCTOB 3JIEKTPOTEXHUYECKOM CTalH;

I') CTEpP>)KHEH 3IEKTPOTEXHUUECKON CTaIH

OtBerT: B

4 BpiOepuTe paBUIIbHBIA OTBET

Tpancpopmarop OyaeT MOHUKAIOUTUM, €CIIU

a) U; > U,;

o0)U, < U,

B)E; =F,

r)U; > E;

Otser: a

5 BriOepuTe npaBUIIbHBINA OTBET

Tpanchopmarop OyeT MOBHIIAIOIINM, €CIIH

a) U, > U,;

0) U; < Usy;

B) £y = Ey;

r)U; > E;

Otger: 6

6 BriOepuTe npaBUIIbHBINA OTBET

Ob6moTtka TpaHchopmaTopa, KOTOPYH  IOIKIIOYAIOT
Ha3bIBAETCA:

a) MepBUYHOM;

0) BTOPUYHOM;

K

K

HCTOYHHKY

IIPUEMHUKY,



B) Harpy3Koii;

r) moTpeduTeaeM

Otger: 6

7 Beibepute npaBuiIbHbBIN OTBET

OcHOBHBIEC YacTH TpaHCchopMaTopa

a) 0OOMOTKH, MarHUTOIIPOBO/I;

0) nmpeoOpa3oBaTelb HAMPSHKCHUS, 0OMOTKH;

B) AJIEKTPOMArHUT, KaTYyIIKU, PACIIUPUTEIb;

I') OOMOTKH, 3JIEKTPOIPUEMHUK

Otser: a

8 BbiOepuTe npaBUIIbHBIN OTBET

[Tpn KakOM Hanps>KEHUWU Ha MEPBUYHON 0OMOTKE TpaHchopmaropa MpOBOAST
OTBIT KOPOTKOT'O 3aMbIKaHUs?

a) MPHU MOBBILICHHOM;

0) Mpy HOMUHAJILHOM;

B) IIPU MIOHWKEHHOM

OTBeT: B)

9 BriGepuTe npaBUIIbHBINA OTBET

[Tpn xakOoM HampsHKEHWU Ha MEPBUYHON 0OMOTKE TpaHchopmaropa MpOBOIST
OMBIT XOJIOCTOTO X0/Aa?

a) MPHU NOBBILLIEHHOM;

0) MpyY HOMUHAJIBHOM,;

B) IIPU IOHWKEHHOM

OTger: 6

Tema 2.7. DnekTprU4eCKUE MAIIMHBI TOCTOSHHOTO TOKA

KoHTpobHBIE BOIPOCHI

Hanumure Qopmyny s ompeneneHus: CKoJibKeHUA. B kakux mnpezenax
MOXET U3MEHSATHCS ITO 3HAYEHUE?

Homunanbphass wactora Bpamenust poropa 730 o0/mun. Yemy paBHO ero
CKOJB)KEHHE, €CJIM YacToTa ToKa B ceTu 50 I'y?

UeMy paBHO CKOJIBXKEHHUE POTOPA MPU MTyCKE ABUTATENS?

Kakumu merogamMu MOXKHO OCYILIECTBUTH MYCK ACMHXPOHHOTO JABUTATENS C
KOPOTKO3aMKHYTHIM H (pazHbIM poTopoMm? B dem 3akirodaeTcsi HEIOCTATOK MPSIMOTO
nmycka?

[TosicHuTEe METOJIbI PETYJIMPOBAHUS YACTOTHI BPAIIEHUSI POTOpPA ACUHXPOHHOTO
JIBUTATETIS.

[TosicHUTEe MPUHIMT JEUCTBUS YACTOTHOTO METOJa PEryJHPOBAHUS CKOPOCTHU
JIBUTATEJIS.

Kakue morepy MOIIHOCTM HMMEIOT MECTO B ACHMHXPOHHOM nBurartene? Jlns
OTBETA UCIIOJb3YUTE SHEPreTUUECKYIO JUarpammy.

Kakoit Bua uMeroT padoune xapakTepUCTUKNA aCHHXPOHHOTO JABUTATENsA?

N3noxute NpuHUKI AEHCTBHUS U yCTPOWCTBO CUHXPOHHOTO ABurarens. Kakum
00pa3oM OCYIIECTBISIOTCS €T0 IMYCK U PEryJINPOBaHNE YaCTOThI BpaIleHUs ?

KakoBo Ha3zHaueHue TpaHchopmaTopa B DHEProCHCTEME NpH Tepenade u
pacnpeneeHue U JIEKTPUYECKON IHEPrun?



[TosicHuTe Ha3HaYEHUE U YCTPOIMCTBO OTAENIbHBIX 3JIEMEHTOB TpaHchopmaropa:
MarHuTONpPOBO/AA, OOMOTOK, pACIIMPUTENs, H30JSATOpOB. 3aueM B  0ak
TpaHchopmaropa 3aIMBal0T MUHEPAIHLHOE MACIIO?

[Tosicaute mpuHIMO padoThl TpaHchopmaropa. [louemy on moxeT paboTaTh
TOJIBKO Ha IEPEMEHHOM TOKE?

UYro wHaspiBaeTcs kodddunuentoM Tpanchopmanuu? Kakol omsT HYXHO
IIPOBECTH, YTOOBI MPAKTUYECKHU OINPEAETUTH €ro?

KakoBbl 0coOeHHOCTH MarHuTonmpoBojaa Tpexdaznoro TpaHchopmaropa?
[TokaxkuTe MyTH 3aMbIKaHWUS MarHUTHBIX MOTOKOB TPEX (Da3 B MArHUTOINPOBOJIE MIPU
Harpyske.

TecToBbIe 3a1aHUA:

1 BriOepute npaBUIIbHBINA OTBET

['11aBHBIE MOJIFOCA TPEAHA3HAYEHBI IS

a) CO3/laHle OCHOBHOTO MarHMUTHOTO MOJIsI MAIIMHBI TOCTOSIHHOT'O TOKA;

0) co3maHue MarHUTHOTO TOJIsl aCHHXPOHHOM MAIlIUHBI;

B) BO30Y>KJIEHHE MarHUTHOTO TIOJIsl CTATOPa ACHHXPOHHOMN MalllMHbI

I') HUT/IE HE IPUMEHSIOTCS;

1) CO3/IaHH€ OCTATOYHOTO MarHUTHOI'O MOTOKA

Otgert: a

2 BriOepute nMpaBUIIbHBINA OTBET

Hns ywero mpu mycke IIT B menp SKOps BKIIOYAOT MOCIEAOBATEIbHBIN
peocrar?

a) U1l YMEHBILECHHUSI IOTEPh B CEPJICUHUKE CTATOPA;

0) JUIsl yMEHbILIEHUS ITyCKOBOI'O TOKA;

B) JJI NOAAEPKAHUS TOCTOSIHHOIO MArHUTHOTO TOTOKA

I') JUIsl yBEJIMYEHUSI TOKA B 0OMOTKE BO30YKIEHUS

1) 171 yMEHBIICHHS TOKa B 0OMOTKE BO30YXKICHUS

OTger: 6

3 Beibepute npaBuiIbHbIN OTBET

B KOHCTpYKIIMM KaKOU 3JIEKTPUYECKON MAILIMHBI €CTh SIKOPb

a) ACUHXPOHHBIN JIBUTATEIIb;

0) CHHXPOHHBIH IBUTATEh;

B) JIBUraTellb MOCTOSIHHOT'O TOKA;

I') CHHXPOHHBII T'€HEePaTop;

1) TpaHnchopMaTop

OtBerT: B

4 BpibepuTe npaBUIIbHBIA OTBET

OCHOBHBIE YAaCTH MAlIMH MOCTOSIHHOTO TOKA

a) KaTylIika, CepJeyHuK;

0) UHIYKTOP, KOJIEKTOP, SIKOPb, BAJI;

B) MHJIYKTOP, KOHTAKTHBIE KOJIbIIA;

') CTaHWHA, PE3UCTOP, KATYIIKa, KOHAEHCATOP

1) CTaToOp, UHIYKTOP, KOHJIEHCATOP

Otsert: O

5 BriGepuTe npaBUIIbHBINA OTBET:



CraHuHOM Ha3bIBACTCS

a) Bpalllaronascsl 4acTh MalllMHbI IEPEMEHHOTO TOKa;

0) BpaIaronascs 4acTb MalluHbI;

B) MarHUTHBIC MOJIIOCA;

T') HETOJIBUKHAs 4YaCTh MAIlIMHbI IEPEMEHHOT0 TOKA;

1) HEMOJABW)KHAs 4YacTh MAaIlMHBI MOCTOSHHOTO TOKa, K KOTOPOH KpemsTcs

OCHOBHBIC 1 I[O6aBO‘-IHI>I€ IIOJI0Ca

TOKa

OtBeT: 1

6 BriOepute npaBUIIbHBINA OTBET

Ha xakom 3akoHe ocHOBaH npuHuu aenctseus AT

a) Ha 3aKOHE JIEKTPOMArHUTHOW MHIYKIUU;

0) Ha 3akOHE AMmTIiepa;

B) Ha 3akoHe Kupxroda;

r) Ha 3akoHe OMma;

1) Ha 3akoHe J[xoyis-JIenua

OTger: 6

7 Beibepute npaBuiIbHbBIN OTBET

Kak yxmanpiBaercs 00MOTKa SIKOPSI MAIIMHBI TTOCTOSTHHOT'O TOKa?
a) HaMaTbhIBAa€TCs HA POTOP;

0) yKaapIBaeTCs B a3kl Cep/IeYHUKA

B) 3aIllanBaeTCs Ha MOJI0Cax cTaTopa

Otger: 6

8 BbiOepuTe npaBUIIbHBII OTBET

Kakue crnocoObl BO30y X A€HUS TPUMEHSIOTCA B MAIlIMHAX TTOCTOSIHHOT'O TOKA:!
a) HE3aBUCHUMOTI'O BO30YXICHUS;

0) mapajieIbHOr0 BO30YKIEHUS;

B) TIOCJIEIOBATEIHLHOTO BO30YKICHUS;

I') CMEIIAaHHOTO BO30YK/ICHHUSI;

1) BCE MEPEUYUCIICHHBIE;

OTtBeT: 1

9 BriGepuTe nmpaBUIbHBINA OTBET

Ha3znaueHne qONOJHUTENBHBIX MOJOCOB MAIIMHBI ITOCTOSIHHOTO TOKa
a) CO3JaHuE PEAKIINU SIKOPS;

0) co3maHre OCHOBHOTO MAarHUTHOT'O TTOTOKA;

B) yCTpaHeHue BUOpanuy;

I) yIy4YlIeHUE KOMMYTAllMU B MAIIMHE IOCTOSSHHOTO TOKA;

1) YMEHbIIIEHHE OCHOBHOIO MarHUTHOT'O MOTOKA

OtBeT: T

10 Beibepute npaBUiibHbII OTBET:

Ot kakux napaMeTpoB 3aBUCUT nHAyuupyemas 3/C B MalllMHaX NOCTOSHHOTO

a) OT KOHCTPYKLHUH F€HEpaTopa;
0) OT KOHCTPYKTHUBHBIX TMapaMeTpOB, BEIWYMHBI MArHUTHOTO IIOTOKa W

YaCTOTHI BPAILLICHUS SIKOPS;

B) OT TOKA SIKOPS U COMPOTUBIICHHUE SIKOPSL;



r') OT MOMEHTA Ha Bajly

Otger: 6

11Bsi6epuTe nMpaBuIbLHBIN OTBET

OOMOTKa MallIMHBI TOCTOSTHHOT'O TOKA BBITIOJIHSIETCS U3

a) U3 U30JIMPOBAHHON MEAHOUN MPOBOJIOKH WJIM MEIHBIX IIIUH;

0) U3 HEU30JIMPOBAHHOW CTATLHOMN TIPOBOJIOKH;

B) U3 KOJUIEKTOPHBIX IJIACTUH

Otsert: a

12 BoiOepuTe npaBUIIbHBINA OTBET

OOMOTKa SIKOpSI MaIlIMHBI TIOCTOSTHHOT'O TOKA

a) (pazHas U KOPOTKO3aMKHYTass 0OMOTKa;

0) metyeBasi, KOMOMHUPOBaHHAs1, BOJTHOBAS,

B) «O€INYbs KIIETKA,

I') MOJIFOCHAst 0OMOTKA;

1) IepBUYHAs 0OMOTKA

Otser: 0

13 BriOepute npaBMIbHBIN OTBET

Ha3nauyeHue riaBHbBIX MOJOCOB B KOHCTPYKIIMU MAaIlIMHBI TOCTOSTHHOT'O TOKA

a) CO3J]aHME B MAIIMHE AJIEKTPOMArHUTHBIX CHUII,

0) co3maHue B MallIMHE MAarHUTHOTO IT0JIS1 BO3OYKIECHNS,

B) YMEHBIIICHUS UCKPEHUS MEXKY IIETKAMU;

r) HaBegeHue DJ1C B MarHuTonpoBo/ie

Otsert: 0

14 Beibepute npaBUibHbIIA OTBET

KomnnekTop B MaliMHax MOCTOSIHHOTO TOKA BHITIOJIHSIOT U3

a) OOMOTOYHBIX MTPOBOJAOB KPYTJIOTO CEUCHHUS;

0) aTIOMUHHMEBBIX TUIACTHH;

B) TUTACTUH TBEPJOTSIHYTON MEJIH;

I') CTaJIM WK YyTyHa;

1) peppOMarHUTHOTO MaTepuaa

OtBerT: B

15 Beibepute npaBUibHBIN OTBET

OCHOBHBIE XapaKTEPUCTUK F€HEepaToOpa NOCTOSIHHOTO TOKa

a) XapakTepUCTHKAa XOJOCTOTO XOJa, BHEIIHSISI U  PETryJIUpPOBOYHAS
XapaKTepUCTHKA;

0) XapaKkTepHUCTHKA XOJIOCTOr0 X0/a, CKOPOCTHAsI XapaKTEPUCTUKA;

B) BHCIIHSS  XapaKTEPUCTHUKA, MEXaHW4YecKas U  PEryJIupOBOYHAS
XapaKTEePUCTUKA;

') HArpy304Has ¥ BHEIIHSS XapaKTePUCTHKA, MEXaHUUECKasl XapaKTePUCTHKA;

1) XapaKTepUCTUKA XOJIOCTOTO X0Aa

OtBert: a

Tema 2.8 DnexkTpruiecKkre MalluHbl IEPEMEHHOTO TOKA

KoHTposibHBIE BOIIPOCHI

[losicHuTe TOJly4yeHHE BpAIIAKOLIEr0 MArHUTHOTO TMOJsS B ACHHXPOHHOM
neuraresne. OT 4ero 3aBUCHUT YacTOTA BPAILLICHUS



IlosgcHuTe nNpUHLMIO JEUCTBUS aACUHXpPOHHOro jasurarend. [louemy Takon
JIBUTaTEJIb HA3bIBAIOT ACUHXPOHHBIM.

Uto Ha3bIBalOT cKoJbkeHueMm? Ilouemy yBenMueHuWE Harpy3Kd Ha Bally
BBI3BIBAET YBEINYEHUE CKOJIbKECHUS?

Ha rpaduke 3aBUCMMOCTH BpaIIaroIero MOMEHTA OT CKOJIBKECHHS TTOKAXKUTE
YCTOMYMBYIO U HEYCTOMUMBYIO 001acTh. [loueMy uX Tak Ha3bIBAIOT?

Uro Ha3bIBalOT CIOCOOHOCTHIO JBUTATENsl K NEPErpy3Ke U KpPaTHOCTHIO
ITyCKOBOT'O MOMEHTA?

Kakue morepu uMeOT MecTO ObITh B ACHHXPOHHOM JIBUTaTeje Mpu padore B
pEeXKUME XO0JIOCTOrO0 Xoaa?

Kakue crocoObl peryiupoBaHus YaCTOThl BPALIEHUsI ACHHXPOHHOTO JIBUTATENs
BaM M3BECTHBI?

ITosicHUTE YCTPOUCTBO M NMPUHIMUIT IEUCTBUSA CUHXPOHHOU MalUHbl. MOXET 11
POTOp TaKOW MalIMHbI BpallaThCs aCHHXPOHHO?

Kakne cxembl mycka acCHMHXPOHHOIO JBHUTaTelsl € KOPOTKO3aMKHYTBIM U
¢da3zabiM poTopoM Bam u3BecTHbI? Kakue ux ocobennoctu?

[ToueMy BKIIFOUEHHME pEOCTaTa B LENb POTOPA YBEIUYUBAET IYCKOBOM MOMEHT
Y CHUYKAET IyCKOBOM TOK?

B nens poropa aCMHXpOHHOI'O JBMIarTellsd BKIIOYEH peocrar. M3MeHuTcs au
IIPU 3TOM CKOJIBKEHHE, €CJIM MOMEHT Ha BaJLy OCTAETCS MPEKHUM?

Kak nmpou3BoauTCs yCK CHHXPOHHOTO JBUTATENsA?

Kak MOXHO peryampoBaTh 4aCTOTY BpAllleHUsI CHHXPOHHOTO JBUTaTeNs?

TecToBble 3a1anns

1 BriOepute npaBUIIbHBINA OTBET

Kakoe 4ncio map mosjarocoB JOJKEH MMEThb ACUHXPOHHBIM JABUTATENb, €CIIH
yacToTa Toka B cetn 50 I'm, a yacToTa BpalleHHUss MarHUTHOIO MOJIA CTaTOpa paBHA
600 06/Mun?

a)2;

0) 4;

B) 5;

r)3

Otgert: B

2 BeibepuTe npaBUIIbHBINA OTBET

HoMunanbHast uactora BpamieHuss poTtopa 735 o0/muH. Yemy paBHO
CKOJIB)KEHUE POTOpa, €clin yactora Toka B cetu 50 ['?

a) 2%;

6) 10%;

B) 5%;

r) 3%

Otger: a

3 BeiOepuTe npaBUIbHBINA OTBET

MaruuTHpli TOTOK acuUHXpoHHOro pasurarenss pasedH 0,018 BO6. B ¢aze
ooMoTku craropa HaBoauTcs DJIC, paBHas 380 B. OOMOTKHM cTaTopa COEIMHEHBI
3Be3on. OOMoToUHBI K03 duImeHT paBen 0,95. OnpenenuTe YUCIO BUTKOB (pa3bl
cTaTopa, eciii yactota Toka cetu 50 I'i.



a) 50;

0) 100;

B) 150;

r) 200

OtBert: 0

4 BriOepute MpaBUIbHBIA OTBET

Uucno ButkoB (¢azel oOMoTku craropa 70; poropa 40, a 0OMOTOYHBIC

kod(ppunmenTsl cooTBercTBEHHO paBHbl 0,95 u  0,965. Omnpenenure D]JIC,
HaBOJIUMbIE B OOMOTKax CTaTOpa, HEMOJBUKHOTO U BpAIIAOLIETOCsS POTOpAa,
MarHuTHbIA 1OTOK paBeH 0,015 BO, a ckonbxkenune poropa 0,022. Yacrora Toka B
cetu 50 I'm.

a) 220 B; 128 B; 2,8 B;

0) 128B, 220B, 2,8B;

B) 128B, 2,8B, 220B

r) 2,8B, 128B, 220B

Ortger: a.

5 Bribepute npaBuIbHBIN OTBET

Onpenenute WHAYKTUBHOE COMPOTHBICHHE (a3bl OOMOTKHA HEMOABUKHOTO

pOTOpa, €CIi WM3BECTHBI CIICIYIOIINE BEIWYWHBI: aKTUBHOE COIPOTHUBIICHHUE (ha3bl
potopa 5 Om; HaBogumast DJ1C 110 B; Tok B potope 10 A.

a) 6,8 Owm;

0) 12 Owm;

B) 9,8 Om

OtseT: 9,8 OM.

6 BriOepuTe npaBUIbHBINA OTBET

AKTHUBHOE M HHJIYKTUBHOE CONPOTUBIEHUS (a3bl HEMOIABUIKHOTO POTOpA

cooTBeTCTBeHHO paBHbI 0,45 u 1,9 OM. Onpenenure Tok B paze poTopa Mpu MycKe
npu padote co ckonbxkenuem 0,05, ecnu B ¢aze poTopa HABOIUTCA 3. 1. ¢, paBHas 10
B, ipu paboTe ¢ ynmoMsiHyTbIM CKOJIbKEHUEM.

a) S1A, 10,8A

0) 102A, 21,7A

B) 204A, 43,4A

Ortger: 0.

7 BriOepuTe npaBUIIbHBINA OTBET

Porop acunxpoHHoro pasurarens Bpaimiaercss ¢ yactotoil 1440 o6/Mums;

JIBUTATENb MOTPEOIISIET U3 CeTU MOITHOCThH 55 kBT. Onpenenvure MOIHOCTh Ha Bally
JBUTATENS U Pa3BUBAEMbIi MOMEHT, €CJIM CYMMAapHbIC MTOTEPHU B JIBUTATENIE PABHBI 5

kBT.

a) 50xBT, 330 H-wm;

0) 25xBT, 330 H-m;

B) 15kBt, 110 H'M

Orger: a.

8 BriOepuTe npaBUIIbHBIN OTBET

Onpenenute MOUTHOCTh, TOJBOJUMYIO K JIBHUTATETO0 C (Da3HBIM pPOTOpPOM, a

TaK)Ke TOK B 0OMOTKax cTaTopa Ipru COCAMHCHUH UX 3B€3I[0fl U TPCYI'OJIbHUKOM, CCJIN



IIPM HOMMHAJIBHOM pEXUME IIOJIE3HAass MOIIHOCTh Ha Bally paBHa 6,3 kBT,
Hanpspkenne cetu 380/220 B, KIIJI nBurarens 0,88, a xko3hPUIIMEHT MOITHOCTH
paseH 0,69.

a) 1kBT, 10A, 20A;

0) 7,15 kBT; 15,8 A; 15,8 A;

B) 7,15 kBT; 10 A; 15,8 A

Ortser: 6.

8 BbiOepuTe npaBUIIbHBIIA OTBET

Onpenenure 4UCIO Map MOJIFOCOB CHHXPOHHOIO reHepartopa, eciu 1 dacrora
BpauieHus poropa paBHa 500 o6/mMuH, a yacrora Toka B cetu 50 ',

a) 2;

0) 4;

B) 6

Orger: B.

Tema 2.9. OCHOBBI 3JIEKTPONPUBO/IA

KOHTpOoIBHBIE BOITPOCHI:

[Tonsitue anexkrponpuBonaa. Kinaccudukanus 31eKTponpruBoIOB.

XapakTepUCTUKHU JBUTATENEN MOCTOSIHHOTIO TOKA.

XapakTepUCTUKN ACUHXPOHHBIX JBUTATEIICH.

VYrioBasi 1 MEXaHHUYECKas XapaKTEePUCTUKA CHHXPOHHBIX MallIuH

Xapaxkrepuctuku JIIIT B TOpMO3HBIX pexnmax

XapaxkTepucTtuku A/l B TODMO3HBIX peKAMax

CriocoObl ImycKa 3JIEKTPUYECKHUX JBUTATEINIEH.

Tema 2.10. DnekTpudecKkre N3MepEeeHUs

KOHTpOoIbHBIE BOITPOCHI:

Kakue nmorpenHocTy Ha3pIBatOTCS: a) a0COMOTHOM? 0) OTHOCUTEILHOMN ?

Kakum  o0o0pazoMm MOXHO  KJIacCH(UIUPOBATh  AJIEKTPOU3IMEPUTEIIbHbBIC
puoopHI?

Ha kakue kiacchl TOYHOCTU JIETSITCS DIECKTPOU3MEPUTENbHBIE PUOOphI? UTo
yKa3bIBaeT kinacc Tounoctu 0,57

KakumMu  ycrnoBHBIMM 3HAaKaMd Ha IIKale 0003HAYAIOTCA  MPUOOPHI
MAarHUTOAJIEKTPUYECKOM, AIEKTPOMArHuTHOM, AIEKTPOAMHAMHUYECKOU U
WHIYKIIMOHHOU crCcTeEM?

[TosicHuTe yCTPOMUCTBO M NPHUHIMUI paOOThl MATHUTORIEKTPUUECKONW CHUCTEMBI.
KakoBo  HazHaueHue  mpoTuBojcicTByrommx  npyxuH?  Kak  pabotaer
MarHUTOMHIYKIIMOHHOE YCIIOKOEHHE B pudope?

MOXHO 1M MarHUTORJIEKTPUUYECKHUM MPUOOPOM MPOU3BOAUTH H3MEPEHHUE B
Hensix nepemeHHoro Toka? [Ipu kakom ycioBuu?

[TosicHuTe ycTpOWCTBO M JedcTBHE TpHOOpa 3IEKTPOMATHUTHON CHCTEMBI.
Kakue mepsl NpUHUMAIOT IJI1 OTPAaHUYEHUS BIMSHUS BHEIIHUX MarHUTHBIX IOJIEN Ha
paboty npubopa? Kakum oOpa3om OCYIIECTBISETCS YCIOKOCHUE MOJBUKHON YacTH
Takoro mpuodopa?

Kakum 00pazomM MOXKHO pacHIMpUTh Mpeesibl U3MEPEHUs TOKa M HalpsLKEHUs
MIPU TOCTOSTHHOM TOKE?



[Touemy comnpoTuBieHue OOMOTKa aMIepMeTpa JOJDKHO ObITh MajibIM, a
BOJIbTMETpa OOJIBIIMM MO CPAaBHEHHIO C COMPOTUBJICHUEM Harpy3ku? Yrto
MIPOU30MJET B AJIEKTPUUECKON 1IENU MTPU NapaIEIbHOM BKIIFOUEHUHU aMIlepMeTpa’?

Jns w3MmepeHuss HanpspKEHUsT Ha JlaMIe B LENb IOCIENOBATENbHO C HEH
BKITIOUHIIM BOJIbTMETP. Kak Oyner Bectu cebs mamma?

TecroBele 3a1anus:

1 BriOepuTe npaBUIIbHBINA OTBET

AOCOII0THAS! TOTPEUIHOCTh U3MEPEHUN onpeAesieTcs 1o Gopmyie

a) Ya = ?XBM —A;
0) Ya = N
B) Y, = AA—A100%;

D) Ya = 1 100%;

Ortger: a.

2 BpiOepuTe NpaBUIbHBINA OTBET

Kakoil npubop mo3BOISET ONPEAEIUTh 3HAYCHUE HU3MEPSIEMON BEJIMYUHBI 10
OTCYETHOMY YCTPOWCTBY:

a) npubOp CpaBHEHUS;

0) moka3bIBarOIINi MpUoop;

B) cCaMONMIYLIUI pudop;

r) ocumiuiorpad.

Ortger: 0.

3 Beibepute npaBuiIbHbIN OTBET

JInsl mpakTHYEeCKUX U3MEPEHUN IPUMEHSIIOT:

a) pabouune cpecTBa U3MEPECHHUS;

0) 0Opa3IoBBIC CPECTBA H3MEPCHHS;

B) ATaJIOH;

I') IPOBEPOYHBIE CPEJCTBA UBMEPEHHUS

Ortser: a.

4 BpiGepute npaBUIbHBIN OTBET

3HadeHrne PU3NYECKON BEIMUYHUHBI, HACATIBHO OTpaXarollee JaHHYI0 BEIUUYUHY

a) MHUMOE;

0) HacTosIIee;

B) HCTUHHOE;

T') MPaBUIIBHOE;

Otger: B.

5 BriGepute npaBUIbHBINA OTBET

[TorpemHOCTh, KOTOpasi M3MEPSETCS CIy4dailHbIM 00pa3oM MpuU TOBTOPHOM
M3MEPEHUU TOM KE BETUUUHBI

a) METOInYECKast

0) rpy0as

B) Clly4yaiiHasi;

') cucTeMaTuyeckas

OtBerT: B.

6 BriOepute npaBUIIbHBINA OTBET



Kakoe u3 YCIIOBHBIX 0003HaYEHU N COOTBETCTBYET npudopy
MarHUTORJIEKTPUUECKON CUCTEMBI?

b |
a 6 B — T
OtBeT: T

7 Beibepute npaBuiIbHBIN OTBET

[Tpubop kakoi cucTeMbl MOKHO MCIOIB30BATh ISl U3MEPEHUS HAINPSKEHUS B
LEISIX IEPEMEHHOTO U IIOCTOSIHHOTO TOKa?

a) 3JIEKTPOMArHUTHOM;

0) MHIYKITMOHHOM;

B) AJIEKTPOANHAMUYECKOI;

T') MarHUTORJIEKTPUUYECKON

OtBerT: B.

8 BblOepuTe npaBUIIbHBII OTBET

[Ipu pabote mpubopa Kakoll CHCTEMbl MCIOJIb3YEeTCS] MPUHLIMIT BTSITUBAHUS
(beppOMarHuTHOrO CepIeYHNKA B KaTYIIKY C TOKOM?

a) 2JIEKTPOMArHUTHOM;

0) UHIYKITMOHHOM;

B) AJIEKTPOANHAMUYECKO;

') MAarHUTORJIEKTPUYECKON

Ortger: a.

[Tpaktrueckast pabora Ned

Tema: 3mepeHne Toka, HaIPSHKEHUs, COMPOTUBIIEHUS, MOIHOCTH U 3HEPIUU
B JIEKTPUUECKUX LEersiX. [Ipubopsl U cxembl U3MEpeHus

Tema 2.11. [lepenaua u pacrpeieieHUE dNEKTPUIECKON SHEPTUU

KOHTpOIBHBIE BOITPOCHI:

Kakne HanpsiKeHUs HCTIOIB3YOTCA IIPH NEpeiade ANEKTPOIHEPTUH OT
HYHEPreTUYECKON CUCTEMBI K TOTPEOUTENAM?

KakoBO Ha3HaYeHME MOHMKAIOIINX MOJICTAHIIMN HA IPEANPUATUN?

Kak ycTpoena tpanchopmaTopnas nojactaniusa? KakoBsl €€ OCHOBHbBIE
AJIEMEHTHI U UX Ha3HAUYCHHE?

[Iepeuncnure MPpEeUMyIIECTBO KOMIUIEKTHBIX OACTAHIUN.

[TosicHuTe yCTPOMCTBO BO3AYIIHBIX U KaOEIbHBIX JIMHUI U UX OCHOBHbBIE
DJIEMEHTHI.

Kakwue tumsl npoBo1oB 1 Kalesei u crnocoObl UX MPOKIIAIKNA TPUMEHSIOTCS
JUTS1 CE€TEN MPOMBIIUICHHBIX TPEAIPUATUN?

KakoBbI Ha3HaYeHUE, yCTPOUCTBO U MPHUHIIUIT JEUCTBHS 3aIIATHOTO
3a3eMJICHHS ?

B kakux ciy4asx yCTpauBarOT 3alIMTHOE 3aHYJICHHUE?

[IpakTnueckas padora Ne5

Tema: Pacuer ceuenuii mpoBoIOB U KaOeseil Mo JOIMyCTUMOM Harpy3ke u
[I0TepEe HANIPSHKEHU N



Tewma 3.1. IlonynpoBogHUKOBBIE TPUOOPHI

KoHTpobHBIE BOTPOCHI

JaiiTe onpeaeneHen NoIypOBOHUKOBOTO JUOAA

Kakue tTune! 1uonos Bel 3Haere?

I'ne npumensitorcs auoapl LIoTTku?

JlaiiTe onpeaeneHne OUTIOISIPHOTO TPAH3UCTOPA

JlaiiTe onpeaeneHne noJIeBOro TPaH3UuCTOPa C U30JUPOBAHHBIM 3aTBOPOM

JlaiiTe onpeaeneHne noJIeBOoro TPaH3UCTOPa ¢ yIPaBIsIeMbIM P-N IEPEXOA0M

[lepeunciaue OCHOBbIE CXEMBbI MOJIKIIOUYEHHUS OUTTOJIIPHOTO TPAH3UCTOPA

[lepeuncaute OCHOBHBIE TapaMETpPhbl W XaPAKTEPUCTUKH OUIOJISIPHOTO
TpaH3UCTOpa

[IepeunicnuTe OCHOBHBIE TAPAMETHI U XapaKTEPUKTH MOJIEBBIX TPAH3UCTOPOB

TecToBbl€ 3a1aHUS:

1 Beibepurte npaBuiIbHbIN OTBET

CrpykTpya noJiypoBOJIHUKBOTO JIMO/Ia TIPEICTaBIIsie cOO0M

a) OJIMH p-n MEPEXON;

0) IBa p-n Mepexo;

B) TPU p-n NEPEXO/]I

Ortger: a.

2 BriOepute npaBMIIbHBINA OTBET

[1onynpOBOHKUKOBBIN THOJ UMEET

a) OJIMH BBIBO/I;

0) 1Ba BBHIBOJIA;

B) YETphIE BHIBOJIA.

Otser: 0.

3 Ilepexoa METANI-MIOTYTPOBOJHUK UCTOJIB3YETCS B

a) B UMITYJIbHOM JUOJE;

0) TOHHEJILHOM JIHO/JIE;

B) nuoae [lloTTku;

') B IMOJIaX HE UCTIOJIb3YETCS

OTger: B.

4 BribepueT npaBibHBIA OTBET

Kaxkoro Buaa npo0os He cymiecTByer?

a) MarHUTHOTO;

0) TaBUHHOTO;

B) TYHHEJIHOTO;

I') AIEKTPUYECKOTrO

OtBer: a.

5 BriOepuTe npaBUIIbHBINA OTBET

Kakx Ha3zbIBaeTcsi TOMYNPOBOAHUKOBBIM auon VD1, wu300pakeHHBIM Ha
pUCYHKE?



a) BBIIPSIMUTEIbHBIN JUO;

0) TYHHEJIbHBIN JUOL;

B) CTaOMJIUTPOH

OTtBeT: a)

6 BriOepute npaBUIIbHBINA OTBET

Kaxoit mpo6oii onaceH Jij1st OTYIPOBOHUKBOTO TH0a?

a) TEIJIOBOM;

0) PIEKTPUYECKUI;

B) r000M

Ortger: a.

7 BeiOupuTe MpaBUIIbHBINA OTBET

DAEKTPOIbl OUITOISIPHOTO TPAH3UCTOPA HA3ZBIBAIOTCS:

a) 0asa, aHO, KaTo

0) 6aza, KOJUIEKTOP, SMUTTEP

B) CTOK, UCTOK, KOJUIEKTOP

) CTOK, 3aTBOp, 0a3a,

1) CTOK, 3aTBOpP, UCTOK

OTger: 6

8 BbiOepuTe npaBUIbHBIN OTBET

Kakass cxemMa mnoakitoueHuss OWIOISPHOrO TPaH3UCTOpa IMpPEACTABICHA Ha
pUCYHKE?

L VT Kk _

de — « K

+ % +

L, LEE
e

— I
B——

a) ¢ o0miel 6azoif;

0) ¢ OOIIMM AMUTTEPOM;

B) C OOIIMM KOJJIEKTOPOM.

Otger: a

9 BriGepuTe nmpaBUIIbHBINA OTBET

Kakass cxema mojkitoueHus OWIOJISPHOrO TpaH3UCTOpa TMpeCTaBiIeHa Ha
pUCYHKE?



a) ¢ obmieit 6azoi;

0) ¢ OOIIMM AMUTTEPOM;

B) C OOIIMM KOJUIEKTOPOM.

OTger: 0.

10 Beibepute npaBUibHBIN OTBET

Kakass cxema mojkitoueHus OWIOISPHOTO TPaH3UCTOpA IMPEACTABICHA Ha
pUCYHKE?

i VT ‘Ti.. 9
Eﬁ@f ~
+ .

UEK T ﬁ: L‘BK
or o]

a) ¢ OOIIKUM KOJUIIEKTOPOM;

0) ¢ obOmieit 6a30iiii;

B) C OOIIIUM YMUTTEPOM

Orger: a.

11 Beibepure npaBuiibHbIIA OTBET

Kakolf Tun BOJBT-aMIEPHOM XapaKTEpUCTUKU OUMOJISAPHOTO TPaH3UCTOPA
IpEJICTaBJIEH HAa PUCYHKE?

jx
5 Uxa=0

¥

Uss

a) BXOJHAas,

0) BBIXO/IHAS;

B) HET BEPHOT'O OTBETA

Otgert: a

12 Beibepute npaBUiibHbINA OTBET

Kakolf Tun BOJBT-aMIEPHOM XapaKTEpUCTUKU OHUMOJISIPHOTO TPaH3UCTOPA
IIPE/ICTABIICH HA PUCYHKE?



Ich Ip=Ig

Ip=Ip

I51=0

Is=0

Y

a) BXOJIHAas;

0) BBIXO/IHAS;

B) HET BEPHOT'O OTBETA

Otger: 6

13 Bribepute npaBUiibHbII OTBET

Kak o0o3HauaeTcs BXOJHOE COMNPOTUBIEHUE OUMOJAPHOTO TPAH3UCTOPA,
HOJIKJIFOUEHHOTO T10 C3€ME C 0OILUM 3MHUTTEPOM

a) Nz

6) hZ 137

B) Ry1s;

r) iz,

Otser: B

13 BoiOepuTe npaBUIIbHBINA OTBET

Kak o0o3Hayaetcst koadduirier BHyTpeHHH 00paTHHO CBSI3T MO HANPSKEHUIO
OUMOJSPHOTO TPAH3UCTOPA, MOJKIIOUYEHHOTO MO C3€ME C OOLIUM IMUTTEPOM

a) Ryz,;

6) hZ 13

B) Ry1,;

r) hi2,

OtBer: T

14 BoiOepuTe npaBUIIbHBINA OTBET

Kak o6o3Hagaercs Kkod(pQUIMEHT TMepenadyd ToKa Oaszbl OUIOJSIPHOTO
TPaH3UCTOPA, MOAKIOYEHHOTO O C3EME C OOIIMM 3MUTTEPOM

a) Nz

0) ha1s;

B) hy1,;

r) hiz;

OtBet 0

15 Bribepute npaBUibHBIN OTBET

Kak o0Oo3HauyaeTcss BBIXOJHAs MPOBOJMMOCTh  OWIOJSPHOTO TPaH3UCTOPA,
MOJKJIFOYEHHOTO 110 C3€M€ C 0OIIUM 3MUTTEPOM

a) Nz

0) hz15;

B) hy15;

r) hiz;



OtBerT: a

16 BriOepuTe npaBMIbHBIN OTBET

DNEKTPO/IbI OJIEBOT'O TPAH3UCTOPA HA3BIBAIOTCSA

a) 6aza, aHO, KaTo[q

0) 6a3a, KOJUIEKTOp, IMUTTEP

B) CTOK, UCTOK, KOJIJIEKTOP

T') CTOK, 3aTBOp, 0a3a,

1) CTOK, 3aTBOpP, UCTOK

OtBeT: 1

JlaboparopHas padota Ne5

Tema paGotel: McciemoBaHwe BXOJHBIX M BBIXOJHBIX XapaKTEPUCTHUK
OUTOJISIPHOTO TPAH3UCTOPA

Ilenr paboOThI: HAYYUTHCS CHUMATh OIBITHBIM TIYTEM BXOJHBIE W
BBIXOJIHBIC XapPaKTEPUCTUKH TPAH3UCTOPA, BKIFOYEHHOTO MO CXEMe C O0OIuM
SMUTTEPOM, U ONPEAEIIATH €r0 MapaMeTpPhI.

[Tpubops! 1 060pyI0BaHUE:

. Maker mns CHSTUS XapaKTEepPUCTUK TPAH3UCTOPA, B KOTOPOM
BMOHTHPOBAHBL:

A) UCTOYHUK MUTAHUS,

b) tpan3ucrop tuna I113;

B) BosnbT™MeTp nocrosiHHOTO TOKA 0,5B;

I') BobT™METp MOCTOSIHHOTO TOKa 12B;

J1) MuuimaMnepMeTp NOCTOSIHHOTO TOKa 1MA;
E) MuimuammnepmeTp nocTostHHOro Toka SOMA.
Coaep:xanue padoThI:

IToaynpOBOTHUKOBEIM TPUOAOM (TpaH3UCTOPOM) Ha3bIBACTCS
HOJIyIPOBOJHUKOBBIA MPUOOpP € JBYMs p-h-IIEpEeXOoJaMu, pasaeisioluMu

€6 .9

IMOJIYIIPOBOAHUKHN C PA3HBIM XapaKTECPpOM HpI/IMCCHOI\/'I IMPpOBOAUMOCTH: 1N~ HWIH

€6 9%

p” , Te n-001acTh C 3JIEKTPOHHON MPOBOJUMOCTBIO, P-00JIACTh C JIBIPOYHOM
IPOBOJUMOCTBIO.

CMexHble 0o0MacTv , OTAENEHHBIE APYT OT Jpyra p-n-nepexojamu
Ha3bIBAIOTCS SMUTTEP D, 6a3za B u xomnexrop K.

Hawnbomee pacnpocTpaHEHHBIM SBISETCS TPAH3UCTOP THMOA pP-n-p, y
KoToporo 6a3a (cpemHsast o0jacTb) 00JaJaeT JJIEKTPOHHOW MPOBOJUMOCTHIO.
Bo3MOXkHBI TPy OCHOBHBIE CXEMBI BKJIIOUEHUSI TpaH3UCTOpa: ¢ obuiei 6azoit Ob ,
¢ o6mum smutTepoM OO u o61MM KouiekTropom OK.

HawuGomnbimee pacrnpoctpaneHne uMeeT cxema ¢ oommmM smutrepom 0D
KaK HauOoJiee BbITOTHAS.

b

B cxeme ¢ OD BXOAHBIM TOKOM SIBJISIETCSl TOK 0a3bl JO, a BBIXOAHBIM —TOK
KOJUIEKTOpa JK.

Tok smutTepa paBen cymme TokoB JO u Jk: Jo=J6+Jk.

3aBHUCHUMOCTh MCXKAY TOKOM MW HAIPAKCHUCM BO BXOI[HOf/'I u BI-;IXOI[HOfI
HOCIIIX TPAH3UCTOPA OHNPEACIIACTCA €0 BXOAHBIMHU U BBIXOAHBIMH CTATUYCCKUMU



XapaKTEPUCTHKAMU.

Bxopanas xapakrepucTuka npeacTaBisieT co00H 3aBUCUMOCTh TOKa 0a3bl JO
OT HamnpspKeHus Mexay 0aszoii u smutrepom UG> mpu Hanpspkennn Uk =const:
Jo=f (U63) npu Ukr=const.

Bxoanas xapakTepucTuka TMpEACTaBISIET CO0OM 3aBUCUMOCTH TOKa
kosuiekTopa Jk oT HanpspKeHHst MeX1y KOJUIEKTOPOM U 3MUTTepoM UKD mpu TOKe
0a3el Jo=const:

Jk=f(Ux») ipu J6=const.

Bxonnbie(a) u BeixosiHbIe (0) CTaTHYECKUE XapaKTEPUCTUKH TPAH3UCTOPA B
cxeMe ¢ OD UMEIOT BU:

gy A ig2>st
a) )ix
A .
iy 151250
Uxs>0 e Y|
E oo
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Ino|~ T = ===
| Augy N
L5t I
.0
I
a . 0 ! .
Ug a0 Ugs U .30 Un.s

[To xapakTepucTuKaM TpaH3UCTOPA ONPEACIISIOTCS €ro napamMeTphbl:

A) BXOJITHOE CONIPOTHBIICHHE TpaH3ucTOpa Rbx:
AUG6>3 U632-U631
RBx= =
AJ6  J62—]61
b) xoadduruent ycunenus mo Toky f3:
_AJk_Jx2—]x1
AJ6 J63—]62
B=h21.
KoadhdummenT ycuneHus: mo Toky o 3TOro TpaH3UCTOPA, BKIFOYEHHOTO T10
cxeme ¢ OB, onpexaensiercs o hopmyre:
_ B

B+1’
IIopsi/IOK BBINOJIHEHH S PA0OTHI:

1. O3HAaKOMHUTBCS C MAKETOM U NMPUOOpaMU, HEOOXOAUMBIMH JJI BBIMOTHEHUS
paboThI, U 3aITUCaTh UX TEXHUYECKUE JaHHbBIE.

2. BKIIFOUMTH MAKeT B CETh IIEPEMEHHOI0 TOKA C HarnpsbkeHuem 220 B.

3. BKIIOYUTH TOK M CHATH TPU BXOJHBIE XAPAKTEPUCTUKHU TPAH3UCTOPA, U3MEHSS
Hanpspkenre U6s ot 0 g0 0,3 B uepes 0,05B ¢ momomipio morenmuomerpa R1
npu Hem3MeHHbIX Uka1=0, Uks=-5, Uk>=-7B.

4. TlonmyuyeHHble 3HaUeHUs1 TOKA 0a3bl JO u HanpsixeHus U0 3aHecTH B TAOJIHILY:

pu Uk32=const;

npu Uks1=const;




Ne u3m. Uxrs1=0 Ux>=5B Ux>=7B
U6, B Jo, MA U6s, B J6, MA Ubo, B Jo6, MA

N N[ B N [

5. CHSTH TpU BBIXOJHBIC XaPAKTEPUCTUKHU TPAH3UCTOPA , U3MEHSS HANpPsHKEHHE
Uxs ot 0 10 -8B uepe3 1B ¢ nomoipio noreHuoMerpa R2 npu HeM3MEeHHBIX
3Ha4YeHHUAX ToKa 0a3pl JO1=0,2MA , J62=0,4MA, J63=0,6MA.

BrixkitounTs TOK

7.IlonyyeHHbIe 3HaYEHUS TOKa KoJulekTopa Jk u HampsbkeHuss UKD 3aHECTH B
Ta0IUILy:

Ne uzm. J61=0,2MA J62=0,4mMA J63=0,6MA
Uxo, B Jx, MA Uxs, B Jk, MA Uxn, B Jx, MA

R [N [N [ B W (N |
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8.Iloctpoutrh Ha OAHOM KOOPAMHATHOM IIOJIE CEMEHCTBO  BXOJHBIX
xapaktepucTuk Tpauzuctopa Jo=f(U6G3) mpu Uxkd=constu omnpenenuTb Mo HUM
BXOJTHOE COTIPOTHBIICHHE TpaH3UCTOpa RBX.

8.IloctpouTs Ha OJHOM KOOPAWHATHOM IIOJIE CEMEWCTBA BBIXOJHBIX
xapaktepuctuk Tpanszucropa Jk=f(Uk3) ycunenus o Toky [, a 3aTeM KodhHUImeHT
YCUJICHUS 0.

Tewma 3.2. D1eKTpOHHBIE BEIIPSIMUTENH U CTAOUITH3ATOPHI

KoHTponabHBIE BOITPOCHI

YTto Ha3bIBa€TCSI BTOPUYHBIM HCTOUHUKOM AJIEKTPOTTUTAHUS?

Kakue Tunbl BeIMpSIMUTEIEH UCTIOIB3YIOTCS B OJJHO(A3HBIX HIETAX:

[IpuBuauTe cxemy OAHOMOTYIEPUOIHOTO BBITPSIMUTENS

[IpuBuanTe cxemy U OOBSICHUTE NIPUHIHUI PaOOTHI JABYXIOJYIIEPHUOTHOTO
BBITIPSIMUTEIIS C BBIBOJIOM CPEHEN TOUKH BTOPUYHOM 0OMOTKH TpacHpopmaTopa

[TpuBuauTe cxemy U 00BICHUTE MPUITHUIT PAOOTHI MOCTOTO BBIIPSIMUTES

[TpuBuauTe cxemy Tpex(}azHOro BLIIPSIMUTEINS

Ha3oBuTe 0CHOBHBIE ITapaMETPHI BBIITPSMHUTEIIECH

TecrtoBble 3ananus:

1 BriOepute npaBUIIbHBINA OTBET

Brimpsmurens — 310



a) yCTpOMCTBO, Ipeobdpa3yroliee NePpeMEeHHbIN TOK B TTOCTOSTHHBIN

0) yCTpOKNCTBO, MpeoOpa3yroliee MOCTOSIHHBIN TOK B IEPEMEHHBIH;

B) YCTPOICTBO, MPe0oOpa3yrolee MOCTOSIHHYIO YHEPTHUIO B IEPEMEHHYIO

OtBert: a

2 BriOepuTe MpaBUIIbHBINA OTBET

Beimpsimutenu ObIBaIOT:

a) ogHO(a3HEbIE;

0) Tpex(daszHsie;

B) oiHO(pa3HbIE U TpeX(pasHbie

OtBer: B

3 OnHodazHble BHIPSIMUTENN OBIBAIOT:

a) OAHOTIONYIEPUOIHBIMU;

0) JABYXIMOIYTIEPUOAHBIM;

B) BCE BBIIIIE MIEPEUUCICHHOE

OtBer B

4 BrpiOepuTe paBUIIbHBINA OTBET

B kakoii cxeme koaddunuent mynscanuu Ky = 1,57

a) OJTHOIOJTYTIEPUOIHBIN BBITTPSIMUTEIIb;

0) ABYXIOIYIIEPUOAHBIN BBIIPSIMUTEND;

B) MOCTOBAsI CX€Ma BBITIPSIMUES

Otger: a

5 BriOepuTe 0JJuH WM HECKOJIBKO MPABUIIbHBIX OTBETOB

B kakoii cxeme koadduruent nynscanuu K = 0,67

a) OJTHOIOJIYTIEPUOHBIN BBIITPSIMUTEIIb;

0) JBYXIOIYTIEPUOIHBIN BHITTPSIMUTEND;

B) MOCTOBAs CX€Ma BBIIIPSMHUES

OTtBet: O U B

6 BriOepTe npaBUIIbHBINA OTBET

MocroBas cxema

a) OJTHOTIOTYTIEPUO THAS

0) ABYXIOIYNIEPUOIHAS

B) TPEXIOJIyIEPHOIHAS

OTger: 6

[TpakTuueckas padbora Neb

Tema pabotsl: PacueT cxeMbl OHO- M JBYXIOJYNEPUOIHBIX BBIIPSIMHUTEIICH.
Onpenenenne BenWYuHB  KOdG(UIMEHTa CriaaXuBaHug © K03 duiMeHTa
BBITIPSIMJICHUS CXEMBI, TIPU PA3TUIHBIX KOHOUTYPALIUSIX CXEM BBITPSIMIICHUS

[lenb: HAayuyuTbCS PpPACCUUTHIBATH CXEMbl OJHO- JIBYXIIOJYHEPHOIHBIX
BBITIPSIMUTENICH,  OMpEAensTh  BEIWYUMHBI  KOA(DPUIMEHTa  CrIaXUBaHUS U
BBITIPSMIICHUS

1. Jlns cxemMbpl OJHONOJYNEPHOJHOTO BbIIpsAMUTENsS (puc. 1) ompenenuTs
MOCTOSHHOE  HampsDKEHHWEe Ha  Harpy3ke, €clIM Ha BTOPUYHOM  OOMOTKE
tpanchopmaropa U,,,, = 250 B



U ~3

Puc. 1
2. Jlnga cxembl OJHOINOJIYNEPUOIHOrO BhIIpsAMUTENS (puc. 1) ompenenuThb
BBITIPSIMJICHHOE HanpspkeHue Uy, ecii aMIuIUTy1a HalIPSKEHUsT IEPBUYHON 0OMOTKH
tpancopmaropa Uy, = 220 B, a koappunment tpanchopmanuu — 1,43,
3. Hns cxembl JBYXIOJYNEPUOTHOTO BBIIPSIMHUTENS C WHAYKTUBHBIM
CTIIQXHUBAOIMUM (GUIBTPOM (pUC. 2) omnpenenuTh KOdQ(HUIMEHT CriaXuBaHus ¢,
€CJIM U3BECTHO, YTO aMILIUTY/1a HAMPsHKEHUSI BTOPUYHON 0OMOTKHM TpaHcopMaTopa

U, = 300 B, BbInpsMIIeHHBIH TOK uepe3 Harpy3ky I, = 200 MA, wactoTa cetu 50

I'n, nagykTuBHOCTH Apoccens 10 ['n.
. o
Ip =1

3 La
I: '| e | L

e
Pl Rk
=T

Puc. 2
4. AMIUIMTyJla HampsKEHUsS BTOPUYHOM OOMOTKM TpaHcopmaTtopa (puc. 3)

210 B. Omnpenenuts BBIIPAMIIEHHBIA TOK, MNPOXOIAIIAA Yepe3 HOHOI, €CIu
conpoTuBieHue Harpy3ku 510 Om.

DI
Tp - H
[* R
Uy~ § | b 1 t
U e
J [l
=]
Puc. 3
5. Omnpenenuthb BBITIPSIMIICHHOE HanpsHKEHUE Ha HarpysKe

JABYXIOJYTIEPUOTHON MOCTOBOM CXEMBI BBIIPAMHUTENS (pHC. 4), €Clu aMIUIATY/1a
HampsDKEHUsT MepBUYHON 00MOTKM TpaHchopmatopa 150B, a xoaddunment

TpaHchopmanuu 2.
n
U §|§ U,

VD4

Vo3

Puc. 4
Jlabopatopnas pabota Ne6

Tema pabotsl: MccneqoBanue OHO- M JIBYXITOIYIIEPUOIHBIX BBIPSIMHUTENICH.
['paduixu BEIIPSIMIICHHS IEPEMEHHOTO TOKA



HCJ’IB pa60Tbll HN3YyUYCHUC CXCM, OCHOBHBIX CBOMCTB U PCKUMOB

paboThl  MOMYNPOBOAHUKOBBIX  HEYNPABISIEMBIX W YIPABISIEMbBIX
BBITIPSIMUATEIIEH.

ODKCNIEPUMEHTAIBHOE  ONPEACICHUE BHEMIHUX W  PETYJIUPOBOUYHBIX
XapaKTEPUCTHK, a TAKKE

KO3 (PHUITMEHTOB MyJIbCaIlUii BHITPSIMIICHHOTO HATMPSKEHUS.

N3yuyute omnmucanue 1abOpaTOpHOTO cTeHAa (METOAMYECKHE YKa3aHHs
«CTeHn1 1 npuOOPBI JUISl UCCIEAOBAHUS DJICKTPUUECKUX LENe») U uudpoBoro
ocruiuiorpada.

[TomympOBOTHMKOBBIM TMOJIOM HA3bIBAETCS KOHTAKTHOE COEIMHEHUE JBYX
MOJIYIIPOBOJHUKOB C 3JIEKTPOHHOM WJIM N-ITPOBOJAMMOCTBIO U JIBIPOYHOM WIIH -
MIPOBOJIUMOCTBIO.

ToHKMI CJI0M, pa3eNsIoNIMi MOJYIPOBOJHUKUA JHOMA W 00JaJarolInuii
OOJIBIIIUM COMPOTHBIICHUEM, HA3bIBACTCA 3alHUPAIONIUM CJIOEM WJIH pP- n-
nepexogoM. CONpOTUBIEHUE P- N- TMEpexoja 3aBUCUT OT BEIUYUHBI H
HaIpaBJICHUS MPUIIOKEHHOTO K U0y HAIIPSKECHUS.

I[lon neiictBueM npsiMmoro HampspkeHuss Unp, NOPUIOKEHHOTO B
HAIPaBJICHUU OT p- K N- 00JACTH, Yepe3 MU0 MPOXOJ 3HAYUTEIbHBINH MPSIMOU
TOK Jrp.

[log peiictBueM obOpatHoro Hanpspkenuss UoOp, NPUIOKEHHOTO B
HaIpaBJICHUH OT N- K p- 00JIacTH, 4yepe3 JUO0J MPOXOJUT HE3HAYUTEIbHBIN
oOpaTHbIif TOK JOOD.

Takum 00pa3oM, MOJYHNPOBOJHUKOBBIA HOJ 001aJaeT OAHOCTOPOHHEH
MIPOBOJIUMOCTBIO.

B makeT BMOHTHpPOBaHBI ABa JUOAA!

J7b, A7E, 3 KOTOPBIX UCIBITHIBAIOTCS J1BA MO 3aIaHUIO MPENOJABATENS.

BonpT-amnepHas xapakTepUCTHKa MOJYIPOBOJHUKOBOIO AMOJA COCTOUT
U3 IBYX 4aCTEHU:

l)mpsimo#i, mpencTaBistomeld coO0W 3aBUCUMOCTh MPSMOTO TOKa OT
npsAMoro Hanpsikenus, T.e Jup = ¢ ( Unp. )

2) oOpaTHOM, MpeCTaBIA0IIEeH cO00i 3aBUCHUMOCTh OOpAaTHOTO TOKa OT
oOpartHoro HanpspbkeHus T.eJoop = ¢ ( 00p. )

TumnoBasi BoibT-aMIIepHasl XapaKTEPUCTUKA T€PMAHUEBOTO IJIOCKOCTHOTO
JIM0/1a UMEET BU/I:
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Iopsiiok BbINOJIHEHUS Pa0OThHI

1. [TocTaBUTH PYUKH «IIpsiMasi» U «OOpaTHASH B UCXOTHOE TIOJIOKECHHE

2. CHATH OpsIMBIE XapPAKTEPUCTUKH 33TaHHBIX JUOJ0B

Jup =¢ (Unp. )

I[J'I}I 3TOro HCpGKJ’IIO‘-IaTeJ'IB «XapaKTepI/ICTI/IKI/I» IIOCTABUTH B IIOJIOKCHUC

«mIpsAMas», MNEePeKIroYareslb MNpeleiabl HAnpsHDKEHUE IOCTaBUTh B IOJIOKEHUE
«1B», mepextoyaresnp «IpeAessl TOKa» MOCTaBUTh B MOJI0KEHUE «S00MA»

3. IlepBoe BKJIIOYEHHE TOKAa MPOU3BOJUTH TOJBKO B HPUCYTCTBUU
PYKOBOAUTEISA

4. BKJIFOYMTh MAKET B CETh C HaNpskeHneM ~220B, BKIIIOUUTH TOK.

5. C nomouipto pydku «mpsiMmasi» u3MeHsaTh Hanpsbkenue Unip ot 0 no 0,8B
yepe3 0,1B u 3anmucatbh COOTBETCTBYIOUIUE 3HAYEHUS TOKa JTIp.

6. [lonydeHHble IaHHBIC 3aHECTU B TAOJIUILY:

Jlmoabl J

Unp,B




Jop,MA

7. CHATb 0OpaTHBIE XapaKTEPUCTUKH 3aJaHHBIX IUOAOB. [[is »TOTO
MEPEKITIYaTeNIb  «XapPAKTEPUCTHKW» TIOCTaBUTh B TOJIOKEHUE «OOpaTHAs
NEPEKIII0YaTeNb «IPEAENbl HAMPSIKEHUsD MOCTABUTh:A) B moJioxkeHue «By» s
nuona JIB09.

8. C nmomo1pio pydku « ooOpatHasR» usmensats Hanpsikenue. Ot 0 qo 2,0B
yepe3 0,2B. u 3ammcath cooTBeTCTBYIOIIME 3HAUeHUs TOka JoOp. BrIkimtounTh
TOK.

9. [lomy4yeHHBIC TaHHBIE 3aHECTH B TAOJIHILY:

Jnonapr pil|

Uobp.
B

JoGp
MKA

10. IIo naHHBIM ONBITOB ITOCTPOUTH BOJIBT-AMIIEPHBIE XAPaKTEPUCTHKU
JMO/I0B.

Tewma 3.3. DI€KTpOHHbBIE YCUIIUTEIN

KoHTpoibHBIE BOTPOCHI

Kak onpenensiercst KoaQpHULHUEHT YyCUICHUS Y CUITUTENS?

OOBbsiICHUTE Ha3HAYEHUE HJIEMEHTOB CXEMbl OJHOKACKAaJHOTO YCWIHMTENS B
cxeMe ¢ OO Ha TpaH3UCTOpE.

[Touemy BO3HHMKaeT HEOOXOAMMOCTbh TEPMOCTAOUIIU3ALMKU TPAH3UCTOPHOTO
YCWJIMTENS ¢ OOLIMM SMUTTEPOM U KaK OHA BBITTOTHSIECS ?

Yro mnpencraBisrOT co0OW MalloOCUTHAJIbHBIE h-apaMeTpsl OUIOJIIPHOTO
TpaH3ucTopa?

Korna ucnons3yercs pexxum B ycunurenbHoro kackana?

B xakom pamanazone nexutr o0buHO KIIJ[ ycunutenbHOro Kackanua,
paboraroiero B pexume A?

Tema 3.4. DneKTpOHHBIE TEHEPATOPHI U U3MEPUTEIBHBIE TPUOOPHI

KOHTpOJIBHBIK BOITPOCHI:

JaiiTe onpeeneHue reHepaTopa CUHYCOUIalIbHBIX KOJIeOaHuM.

[lepeunciuTe OCHOBHBIE TUITBI T€HEPATOPBO

Ha3osute npenmymecrsa LC-renepaTtopos

JlabopartopHas padota Ne6

Tema pabGotel: WccnenoBanue @opMbl BXOJHOTO CHUTHAlIA CHUrHaja
AIEKTPOHHBIX T€HEPATOPOB

[lenbp paGoThl: M3Y4YUTHh PAOOTY 3IEKTPOHHBIX TI'E€HEPATOPOB, PACCMOTPEHHE
[apamMeTpOB CHUHYCOMJAIBHOIO CHUTHAJIA, [apaMeTpOB HMITYJIbCHOTO CHTHAaa,
OIPEJEIICHUE YACTOThI U CKBAXKHOCTH UMITYJIbCOB.

['eHepaTopbl CHHYCOMJANbHBIX  KOJEOAHUW-3TO TEHEPaTOphbl, KOTOpPbIE
TCHEPUPYIOT HaMpsDKEHHWE CUHYcOMAaNbHOW ¢opmbel. OHU  KiacCUUIUPYIOTCS
COIJIaCHO WX YacTO TO 3aJaloIMM KOMIIOHEHTaM. TpeMs OCHOBHBIMHM THIIAMU
reHEPaTOPOB CUHYCOUJANBHBIX KoyieOanuil siBisitoTcss LC -reHepaTopbl, KBapiieBbIe




reHepaTopsl 1 RC-renepaTopsl.

LC -reneparopbl HCHOJNB3YIOT KOJEOATENbHBIH KOHTYp M3 KOHAEHcaTopa u
KAaTyIIKu  WHIYKTHUBHOCTH, COCIMHEHHBIX  JMOO  mapajuieabHO,  JHOO
MOCJIEIOBATEIBHO, TApaMETPbl KOTOPBIX OMPEAEISAIOT YACTOTY KOJICOAHUIA.

KBapruesbie reneparopsl mogoousl LC -renepaTtopam, HO oOecrieunBaoT Oonee
BBICOKYIO CTAOMIIBHOCTD KOJICOAHMIA.

LC -reHeparopbl M KBapLEBbIE TI'€HEPATOPhbl HCIOIB3YIOTCS B JUana3oHE
paguodactor. OHM HE MOAXOIAT I NMPUMEHEHU Ha HU3KMX 4acToTax. Ha Hu3Kmx
gacTtoTax ucnonb3yrorcss RC -remeparopsl, B KOTOPBIX [ 3aJaHUs YaCTOTHI
KOJIEOAHMI MCIOIB3YETCS PE3UCTUBHO-EMKOCTHAS LIETIb.

ABtoreneparopel tuna LC npuUMEHAIOT B OCHOBHOM Ha 4acToTax Bbime 20
kl'n, Tak Kak nans Oojee HU3KMX YacTOT KOHCTPYKIMS TaKUX KOJeOaTelbHbIX
KOHTYPOB I'POMO3/KA.

OcHoBHbIMH THNIaMH LC -reHepaTopoB SBISAIOTCA TeHeparop XapTiu H
redeparop Konmnurua. Ha puc. 3, a uzo0paxken renepatop XapTJiu.

Bennunna oOpaTHOUM CBSI3M B 3TOM CXeMe 3aBHCHUT OT IOJOXKEHHUs OTBOJA
karymku L1. BeixonHol curHan cHuMmaercs ¢ karymku cBsizu L2. Ha puc. 3, 6
n3obpaxeHn reneparop Kommurna. Benwmuwna oOGpaTHO# cBsizm B cxeme Kommmuria
onpenensercss oTHouieHueM eMmkocted konaeHcaropoB C 1 m C 2 . T'eneparop
Konnurua 6osee crabuiieH, ueM renepatop XapTiu, U 00jiee 4acTo UCIOIb3yeTCH.

RC -reneparopsl NpUMEHSIOT ISl 3alaHUS CUHYCOUJIAJIbHBIX KoJieOaHUM Ha
Hu3kuxyactotax. IIpocrerimum RC -reHeparopoM CHHYCOMIAIbHBIX KOJI€OaHHI
ABJIIETCS F€HEpaTop ¢ (Pa30CABUTAIOLIEH LENBIO.

['enepatop ¢ (dazocaBuraromeil Uenpl0 — 3TO OOBIYHBIA YCHUIIUTENb C
¢dazocasuratomeir RC -1ienpo 00paTtHOM CBS3H.

[Tepexonnsie mporecchl BRC -mensix. BMecto konebaTeabHOro KOHTypa B
cxeme BKJItoueH pe3uctop RK , a monoxkurenbHas oOpaTHas CBsI3b OCYIECTBISETCS
yepe3 (ha3oBpalaTeIbHyI0 IeMb, COCTOsIIYyI0 U3 Tpex 3BeHbeB RC . Ecnm BwIxox
JAHHOM CXEeMbl COEIMHUTHb HEMOCPEJCTBEHHO C BXOJOM, OOECIIEUHMB MPH HTOM
yCIIOBUSL ~ CaMOBO30YXKIEHHs, TO TEHepHpyemble KojebaHuss He  OynayT
cuHycouganpbHeiMH. [l Toro  4WroOBl cxemMa  BhIpabaThiBaJla  MMEHHO
CUHYCOUJAIbHBIE  KOJEOaHWs, TMOJOXKUTEIbHAss  oOpaTHas  CBsA3b  JIOJDKHA
o0ecneunBaTbCs TOJNBKO JJISl OJIHOM ONpeaeseHHOW rapMOHUKHA HECHHYCOUIAIbHBIX
KoJie0aHu. DTy PyHKIHIO U BBINOIHAET (pazoBpaiarensHas menb RC.

O6opynoBanne: Crennx 87JI-01, wnabGop »saemMentoB cxembl JIVY,
ocrmmuiorpag C1-73.

Cxema coennHeHus: yKa3aHa Ha naHenu K crenny 87J1-01.

IMopsaaok BbINOJHEHUSI padOTHI

1. HauepTuTh DSIEKTPUYECKYIO CXEMYy HCCIEAyeMOro MYJIbTUBHOpaTOpa C
TUIEeBOM naHenu Jadopatopuoro crenaa 87JI1-01.



R1 R2 R3 R4

C1 C2

Vi1 VT2

2. Haweptuth Tabmuiyy | w 2 s 3amucu pe3ysbTaTOB HM3MEPEHUH,
pacyeToB U PEKUMOB I10 TOCTOSTHHOMY TOKY.

Taomuna 1.

Emkocth 0.02 Mx®d 0,1 mx®d
KOHJIEHCATOPOB

Conpotusienus 51 xOm 33 xOM 51 kOm 33 kOm
pesucropoB, R2=R3

[Tepuon Uzm. 15 m/c 1 m/c 6 M/c 4 Mm/c
WYHOCTH

cJIEJOBaHMUS Pacu.
AMITYJIbCOB, T
(ms, us)

YacToTta N3wm.
CJIEIOBAHUS

UMITyNIbCOB, | Pacu.
(x['m, MI'm)

Tao0muna 2.

T'He3no X1 X3 X4 X5 -Ec

Hamnp
SOKEHUE




3. OHpeI[eJ'H/ITI) IIepuoag M 4YacCToTy CJICAOBAHHMA HMMITYJIbCOB OIIBITHBIM
IIyTCM 110 OCHUJIJIOIpaMMC:

T(s)=nxms(us), i€ n — YKUCIO JEICHUN MO TOPU3OHTAIHLHONW OCHU CETKHU
JKpaHa ocumuiorpada;

f (I'm) = 1/T
Ms unu uSMETKH JITUTEIIbHOCTH UMITYJIbCA.

4.  V3MepuTh  BpEMEHHBIE  JUArpaMMbl  BBIXOJHOTO  CHTHaja
MYJIETUBHOpATOpA JIJIsl MPUBEICHHBIX B Ta0JIMIle HOMEP | HOMHUHAIOB 3JIEMEHTOB
CXEMBI U 3aHECTH PE3yJIbTaThl U3MEPCHHH B TaOIHUITY.

5. PaccunTaTh 3TH K€ mapaMeTpbl CXeMbl, UCTIOIB3YS (POPMYJIbI

T(s)=0.7 * (R3C4 + R2C2)

F(T'u) = 1/[0.7*( R3C4 + R2C2)].

3aHecTd pe3ysibTaThl pacyeToB B Taldiauiy | ©U CpaBHUTh HUX C
U3MEPEHHBIMU.

6. M3MepuTh TOCTOSHHBIC COCTAaBJISIONINE HANPSOKCHWA Ha BBIXOJaX
TPaH3UCTOPOB MYJIBTHBHOpPATOpPa, pabOTAIOMIETO B aBTOKOJICOATEIIHHOM PEKHUME,
Y 3aHECTHU UX B TAOIHITy 2.

7. 3apucoBaTh B MacluTa0e TMOJyYEHHbIE Ha 3KpaHe ocuuuiorpada
UMITYJIbCHI.
3.2.3. KommyiekT (poHa OLIEHOYHBIX CPEACTB JIJIsl IPOBEICHHUS
MIPOMEKYTOUHOM aTTeCTalllH

[IpenMeToM ONLEHKM SBISAIOTCA yMEHHS M HaBblkA. [IpomexxyTouHas
aTTecTalus IpOBOJUTCS B (hOpMeE dK3aMEeHa.

OneHka  OCBOGHHUS  JAMCHMUIUIMHBI  NPEIyCMaTpPUBAET  HMCIOJIb30BAHHE
HAKOIIUTEIbHOM CUCTEMBI OLIEHUBAHUS U IIPOBENCHMS 3K3aMeHa. B 3aBUCMMOCTH OT
pPEUTUHTOBOTrO Oaia CTYJEHT MOXKET OBbITh OCBOOOKEH OT MPOBEPKH OCBOCHHS Ha
dK3aMeHe TOM MJIM MHOM YacTHU AUJAKTHUYECKUX €IUHUIL.

Bompocsl 11 MOATOTOBKM K 3K3ameHy o y4yeOHou aucuumuimHe «OIIL 05
DNEKTPOTEXHUKA U OCHOBBI 3JIEKTPOHUKI

1 DnekTpUyeckoe moJie, ero CBOMCTBA U XapaKTEPUCTHKHU.

2 DNEeKTpOIPOBOIHOCTH BelecTBa. [IpOBOIHUKY U TUANEKTPUKH.

3 OCHOBHBIE TOHATHSI TEOPUH LIETIEH.

4 OCHOBHBIE JIEMEHTHI TEOPUH LIETIEN.

5 OCHOBBI pacyeTa 3JIEKTPUUYECKUX LENEN MOCTOSIHHOrO TOKA. 3aKOoHbl OMa u
Kupxroda.

6 OcHOBBI pacueTa JJIEKTPUUECKHX IeNed NPOU3BOJIBHON KOH(PUTYypaluu
METO/IAMH: HAJIOKEHUS, KOHTYPHBIX TOKOB, Y3JIOBBIX MOTEHLIUATIOB, MPE0Opa3oBaHUI

7 OCHOBHBIE CBOMCTBA U XapAKTEPUCTUKU MAarHUTHOTO MOJIS.

8 MaruuTHble CBOMCTBA BEIIECTBA.

9 OnextpomarnutHas uMHAYKOUSA. D/JC camMOMHAYKUMU W B3aUMOWHIYKIIVH.
3/1C B npoBOAHMKE, ABMKYLIUMCS B MATHUTHOM MOJIE.

10 IlepemennbIi TOK. JleMCTBYIOIIAS U CPEAHSS BEIMUNHA TIEPEMEHHOTO TOKA.

11 DnekTpuyueckue LENU C aKTUBHBIM WM PEAKTHUBHBIM COMPOTUBICHUEM.



Hepa3BeTBiieHHas 1 pa3BETBICHHAS LENb AIEKTpUUECKas 1IeMb.

12 YcnoBrue BO3HUKHOBEHHSI PE30HAHCA TOKOB Y HAIIPSDKCHU.

13. CoenuHeHre 0OMOTOK reHeparopa M MOTpeOuTeNell MeTogamMu 3BE31bl U
TPEYTOJIbHUKA.

14 CummeTpuYHbIE 1 HECUMMETPUYHBIE TpeX(ha3HbIe IIEMU

15 IIpuHIMIBI IEUCTBUS U YCTPOMCTBO TpaHchopMaTopa

16 YcrpoiicTBO, KOHCTPYKUMS W TPUHUHUI paOOThl 3JIEKTPUUYECKOW MAaIIUHBI
MOCTOSIHHOT'O TOKa

17 Paboumnii mpounecc MamuHbl noctossHHOro toka: J/1C oOMOTkM sKOpA,
peakuus sIKopsi, KOMMYTaLHs

18 I'enepaTOpbI M ANEKTPOABUTATEIN TOCTOSIHHOTO TOKA.

19 YerpoiicTBO M Ha3HAYEHUE ACMHXPOHHBIX dJIeKTpoaBurareneil. [lomydyenue
BpaIaloUIerocss MAarHUTHOTO MOJISl.

20 Bpamarmomuii MOMEHT, CKOJBXEHHE, IIyCK W PEryJMpOBaHUE 4YacTOTHI
ACUHXPOHHOTO JIBUTaTEJIs.

21 PaOounii mnporecc AacCHUHXPOHHOTO [JBUTAaTelsi U €ro MeXaHUYecKHe
XAapaKTEPUCTUKH.

22 OO0mue cBeAcHUs 00 IICKTPOIPHUBOJIC.

23 YpaBHEHUE JBUKEHUS AIEKTPOIPUBOLA.

24 MexaHHYeCKHE XapaKTepUCTUKHU HArPy30YHBIX YCTPOICTB

25 OOmue cBeneHus 00 HIEKTPUUECKUX H3MEPEHHUSIX U H3MEPUTEIbHBIX
npudopax.

26 Knaccudukanus 31eKTpOU3MEPUTENIBHBIX PUOOPOB.

27 DneKTpUuYecKHe CETH NPOMBIIUICHHBIX Npeanpustuidi. Buibop ceuenuit
MIPOBOJIOB U KabeseH 1eneut mo rpedyeMomy napamerpy.

28 DNEeKTpONPOBOIHOCTD MOTYITPOBOIHUKOB.

29 TlonynpoBOAHUKOBBIE MPUOOPHI: JIUOMABI, OUIOJIIPHBIE TPaH3UCTOPHI,
YHUIOJIApHBIE (IIOJIEBBIE) TPAH3UCTOPHI: (PU3NYECKHUE POLIECCHI, CXEMbI BKIIOUYEHUS,
IapaMeTpbl U XapaKTEPUCTUKHU.

30 OcHOBHBIE TapAMETPHI BHIPSIMUTENEH.

31 IlpuHuun paboThl U cXe€Ma OJHONOIYEPUOAHOTO, ABYXIIOIYIIEPUOIHOTO U
Tpex(}a3HOTro BHIMPSIMUTEICH.

32 KoadpunmeHT BITPAMIIEHUS CXEMBI.

33 HTerpaibHbI€ CXEMBI.

34 OcHOBHBIE NMOKA3ATENIN U CXEMbI YCUIIUTENEH AIEKTPUUECKUX CUTHAJIOB.

35 [Ilpunnun paboThl YCWIHTENS HHU3KOW YacTOThl Ha OHUMOJISIPHOM
TPaH3UCTOPE.

36 MHorokackagHble YyCWJIHTENIW, OOpaTHas CBA3b U TeMIlepaTypHas
cTabuian3aius pexxuma padoThl yCUITUTENS.

37 KonebarenbHbiil KOHTYp. CTPYKTYpHask cXxema 3JIEKTPOHHOTO TeHepaTopa
38 KonebarenbHblil KOHTYp. CTPYKTYpHask CXema 3JIEKTPOHHOTO TeHepaTopa
39 I'eneparopsl cunycouanbHbIx Konedbannit LC- u RC-tuna

40 ImnyibCHBIE TEHEPATOPHI.
41 TTpuHIUIIBI U CXEMBbI MOJYYEHUSI UMITYJIbCHBIX CUTHAJIOB



pa3JIMYHBIX KOHPUTYpaLIHiA.

bunetsl s TOpoBeNeHHS MPOMEXKYTOUHOW aTTeCTallud Mo  y4eOHOM
mucturuinHe «OI1. 05 DekTpoTeXHUKa U OCHOBBI AJIEKTPOHUKI)

KpuTtepun oLeHKH:

Ouenka Ilnanupyemble pe3yabTaThbl OCBOCHHS AU CHUNIHHBI

OT1nuyHO OO6yuarommiics TIy00KO U TPOYHO YCBOUJI TEOPETUUECKHUMA U
MPaKTUYECKUI MaTepHall, yBEPEHHO 3TO IEMOHCTPUPYET B XOJI€
MPOMEKYTOYHOM aTTecTanuu. McuepnpiBaroie 1 JOTUYECKU CTPOITHO
u3JaraeT yueOHbIi MaTepuall, yMEeT yBsI3bIBaTh TEOPHUIO C MPAKTHKOH,
CIPAaBIISETCS C pElIeHUEM 3a/1a4 MPodecCUOHANbHON HAPaBICHHOCTH
BBICOKOI'O YPOBHS CJIOKHOCTH, IIPABUJIBHO OGOCHOBLIB&GT IPUHATBIC
pemenusi. CBOOOHO OpHEHTHPYETCS B y4eOHON U IpoeccCoHanbHON
JUTEpAType

Xopoio OOyuatomuiics 3HaeT TEOPETUYECKUM U MPAKTUYECKUN MaTepua,
IPAMOTHO H, 110 CYIIECTBY, U3JIaraeT €ro B X01¢ MIPOMEKYTOUHON
aTTecTalluy, He JOIyCKas CyIEeCTBEHHBIX HETOUHOCTEN. [IpaBuinbpHO
MIPUMEHSIET TEOPETUUECKHE MTOJIOKEHUS IIPH PELIEHUH TPAKTHUECKUX
3aJa4 NpoQeccuoHaIbHOIN HAIIPaBICHHOCTH Pa3HOTO YPOBHS
CJIO’KHOCTH, BIIaIEET HEOOXOJMMBIMH JUIS 3TOTO HaBBIKAMH U
npuémamu. JlocTaTOYHO XOPOIIIO OPUEHTHPYETCS B yUeOHOH 1
npodeccuoHaANBHOM TUTEpaType

Y 10BJIIETBOPUTEIBHO OOyuatomuiics 3HaeT Ha 0a30BOM YPOBHE TEOPETUUECKUN U
MPaKTUYECKUM MaTepual, 10IMyCKaeT OT/IeIbHbIE OIIUOKHU MPHU €T0
U3JI0KEHUU B XOZ€ MPOMEKYTOYHON aTTECTALUU.

OOyyaromuiicst HCIIBITHIBAET OIPEICIEHHbBIE 3aTPYAHEHUS B
IIPUMEHEHUH TEOPETUYECKUX TIOJI0KEHUH MPU PEIIECHUH TPAKTUYECKUX
3a7a4 MpogecCHOHATBHOI HAaPaBICHHOCTH CTAaHJAPTHOTO YPOBHS
CJIO’KHOCTH, BJIa/IeeT HEOOXOAMMBIMHU Il 3TOT0 0a30BBIMU HAaBBIKAMH U
npuémamu. JleMOHCTpUPYET JOCTaTOYHBIA ypPOBEHb 3HAHUS YUEOHOMN
JUTEpaTypsl 110 TUCLHUILUINHE

He OOyuaromuiics He 3HaeT Ha TIOPOrOBOM YPOBHE TEOPETUUECKUM U
yIIOBJICTBOPUTEIHHO) NPaKTHYECKUI MaTepuall, JOMyCKaeT rpyOble OIMOKK TIPH €ro
W3JI0KEHUU Ha 3aHATHUSIX U B XOJI€ IPOMEKYTOYHOHN aTTECTAIIUH.
HcnbIThIBaeT cepbE3HbIe 3aTPyAHCHHS B IPUMEHEHUH TEOPETHUECKUX
MIOJIOKEHHI TIPU PEIICHNH TMPAKTHYECKUX 337129 PO eCcCHOHATHLHON
HAIpaBJICHHOCTH CTAHJIAPTHOTO YPOBHS CJI0XXHOCTH, HE BIIaJCET
HEOOXOUMBIMU JIJISl 3TOTO HABBIKAMHU U pUEMaMu. JleMoHCTpupyeT
(dparMeHTapHbIC 3HaHUS YU€OHOM JIUTEpaTyphl IO AUCIHMIUINHE
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JIucer coriiacoBanus

JlonoiHeHus1 1 u3MeHeHnsl K KoMILIeKTyY @POC Ha yueOHBbIi roj

JlonosiHeHus ¥ u3MeHeHus: Kk kommuiekty @OC Ha y4eOHBIi roj 1o
JIUCLIUILIINHE

B xommiexkt @OC BHECEHBI CIIEIYIONME U3MEHEHHUS:

Hononnenust n n3meHenus: B komiuiekre @OC oOcyxnaensl Ha 3acenanun 11K

«28» mast 2024r. (mpotokoa Ne 7).
IIpencenarens IILK /Antporos I1.I1./
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