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@DOH/I OIIEHOYHBIX CPEJCTB M0 yUeOHOU AUCIUIIINHE «DIEKTPOHUKA U
AIIEKTPOTEXHUKA» pazpaboTaH Ha ocHOBe DenepanbHOr0 TOCYIaPCTBEHHOTO
oOpazoBarensHOTO cTanaapra (panee — GI'OC) mo cnenuanbHOCTH CPEAHETO
npodeccruonansaoro obpaszoBanms (nanee - CI10)26.02.05 «SkcruryaTarus CyI0BbIX
DHEPreTUYECKUX YCTAHOBOK)

Opranuzanusi-pazpadotunk: CaxaanHCKOE BbICIIIEE MOPCKOE YUUIHUIIE UMEHU
T.b. 'ykenko — dumman MI'Y um. agm. I'. Y. HeBenbckoro

Pa3zpaboTunk: MsatiaukoB Buktop CeMEHOBUY, MPENo/1aBaTelb.

®.1.0., yueHas cTeneHp, 3BaHUE, JODKHOCTD

OO01mme MoJI0KeHus

Pe3ynbratom ocBOeHUs y4eOHON AMCHUILIMHBI ABJISIOTCS OCBOCHHBIE YMEHUS U
YCBOEHHBIE 3HaHUs, HAIIPABJIEHHbIE HA (POPMUPOBAHUE OOLIUX U POPECCUOHATBHBIX
KOMIIETEHITUH.

®opMoii aTTeCTallK 1O y4€OHOM TUCLHUIUINHE SBIISIETCS IK3AMEH.
Hrorom sk3ameHa sIBIsI€TCA KaueCTBEHHAs OLIEHKa B Oayliax OT 2-X 10 S5-TH.
Pa3znen 1. Pe3ynbrarel oOcBO€HUS yueOHON AUCIUIUIMHBI, TIOJIEKAIINE TPOBEPKE

1.1. OcBoenHble yMEHUSA
B pe3ynbpTaTe KOHTPOJIS U OLIEHKU 10 Y4eOHON AUCIUIUIMHE OCYILECTBIIAETCS
KOMILJIEKCHAsI MPOBEPKA CIAEAYIOMNUX YMEHUI:

yMeTh:

V1. IIpou3BoIUTh N3MEPEHHUS IIEKTPUUECKUX BEJIIMUHH.

V2.Bxio4athb 3JI€KTPOTEXHUYECKHUE MMPUOOPHI, alllapaThl, MAIIUHBI, YIPABIATH MU
¥ KOHTPOJIUPOBATH UX 3P (HEKTUBHYIO U O€30TacCHYI0 padoTy.

V3. Yerpausarb 0TKa3bl M OBPEKICHUS AJIEKTPOOOOPYI0BAHUS.

1.2.YcBOeHHbIC 3HAHUSA

B pe3ynbTaTe KOHTPOJIS ¥ OLEHKH MO y4eOHON AUCHMIUIMHE —OCYIIECTBIISIETCS
MPOBEPKA CICYIONIUX 3HAHUM:
3HATh:
3 1. OCHOBHBIE pa3AENbl INEKTPOTEXHUKHU U IIEKTPOHUKH.
3 2. DaeKTpudecKrue U3MEPEHUs U MPUOOPBI, MUKPOIIPOIIECCOPHBIE CPEACTBA
U3MEPEHHUSI.

TexHMK-CyI0MeXaHHK JO0DKCH 00J1aaTh OOIIMMH KOMIICTCHIIUSIMH, BKJITFOYAFOIIMMH B
ce0st crtocOOHOCTE:

OK 1. IToHuMaTh CyImHOCTb M COIMANIbHYIO 3HAUUMOCTh CBOEH Oyay1ieit npodeccun,
IIPOSIBJIATH K HEM YCTONYUBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIBHOCTD, BEIONPATh TUIIOBBIE METOIBI U
crocoObI BHIIOJTHEHHS MTPO()ECCHOHATBHBIX 33]1a4, OLIEHUBATh X 3P(HEKTUBHOCTD U
Ka4yecTBO.

OK 3. [IpuHuMaTh pelieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalUsSIX U HECTH 32 HUX
OTBETCTBEHHOCTb.



OK 4. OcyuiecTBasTh NOUCK U MCIIOJIb30BaHUE UH(POPMALIUU, HEOOXOIUMON 1J1s
3¢ PEKTUB-HOTO BHIMOIHEHUS POPECCHOHABHBIX 3aa4, MPOo(ecCHOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonb3oBath HH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH B
npoQeCcCUOHANTBHOM eI TENHHOCTH.

OK 6. PaGoTaTh B KOJIJIEKTUBE U B KOMaHJE, 3P PEKTUBHO 00IIaThCS C KOJUIETaMH,
PYKOBOJICTBOM, TOTPEOUTEISIMH.

OK 7. bpatb Ha ce0s1 0OTBETCTBEHHOCTh 3a padOTy WIEHOB KOMaH/Ibl (IIOAYNHEHHBIX),
pE3yJIbTAT BHIIOJHEHUS 3aJaHUM.

OK 8. CamocTosTenbHO ONPEENITh 33a4a4u TPO(hEeCCHOHAIBHOIO U TMYHOCTHOTO
pa3BUTHS, 3aHUMATHCS CaMO00Opa30BaHUEM, OCO3HAHHO IIAHUPOBATH MOBBIILIEHUE
KB (pUKAITIH.

OK 9. OpueHTupoBaThcs B YCIOBHIX YaCTONW CMEHBI TEXHOJIOTUM B PO(hecCHOHANbHON
JeSITeIbHOCTH.

OK 10. Biiagets NUCbMEHHOM M YCTHON KOMMYHHKAIMEH HA TOCYJapCTBEHHOM U (WJIH)
WHOCTPAHHOM (QHTJIUHCKOM) S3BIKE.

TCXHI’IK-CyI[OMexaHHK JOJIXKCH O6J'IaIIaTI> HpO(l)ECCI/IOHaJIbHLIMI/I KOMIICTCHIUAMM,
COOTBCTCTBYIOIIMMHU OCHOBHBIM BHIaM HpO(l)eCCI/IOHaJIBHOfI JACATCIBHOCTH

5.2.1. Dkcrutyartaius, peMOHT U TEXHHYECKOE 00CITyKUBAHUE CYI0BOTO YHEPreTUyec-
KOro 000py/10BaHHUS.

[IK 1.1. O0ecneunBaTh TEXHUYECKYIO IKCILTyaTAIUIO TJIABHBIX YHEPTreTUYECKUX
YCTaHOBOK CyJIHa, BCIIOMOTaTEJIbHBIX MEXaHU3MOB U CBSI3aHHBIX C HUMU CUCTEM
yYIpaBJICHHUS.

[IK 1.2. OcymecTBiIATh KOHTPOJIb BBIIIOJHEHHS HAIMOHAJIBHBIX U MEXAYHAPOIHBIX
TpeOOBa-HUM O SKCIUTyaTalluu CyAHA.

I1IK 1.3. BBIMOJTHATh TEXHHYECKOE 0OCITYKHUBAaHUE U PEMOHT CYJI0BOTO
o0opya0BaHUS.

[1K 1.4. OcymiecTBasTh BEIOOP 000pYAOBaHUS, DJIEMEHTOB U CUCTEM 000pYAOBaHUS
JUTSl 3aMEHBI B TIPOLIECCE IKCILTYaTAMK CYOB.

ITIK 1.5. OcymecTBasTh KCILUTYaTaIlMIO CYAOBBIX TEXHUUECKUX CPEJICTB B
COOTBETCT-BUU C YCTAHOBJICHHBIMU TIPaBUJIAMU U MPOIEIypaMu, 00eCIIeYNBAOIIUMHU
0e30MacHOCTh ONEpaLMil K OTCYTCTBHUE 3arpsI3HEHUS OKPYIKAIOIIEH CpeIbl.

5.2.2.06ecneuenune 6€30MaCHOCTH TJIaBaHUS.

[1K 2.1. Opranu3oBbIBaTh MEPONPUSATHS 10 00ECTIEUEHUIO TPAHCTIOPTHOM
0€30MacHOCTH.

IIK 2.2. [IpuMeHsTh cpeacTBa 1Mo 00pb0e 3a KUBYUYECTh CyAHA.

I1K 2.3. Opranu3oBsiBaTh U 00ECIIEUNBATh JACHCTBUS TOJUMHEHHBIX YJICHOB
DKUIIAXKA Cy/IHA MPU OpraHU3alUN YI€OHBIX MOXKAPHBIX TPEBOT, MPEAYPEKICHUS
BO3HUKHOBEHUS MOXKapa U MPH TYIICHUH MOXKapa.

[1K 2.4. Opranu3oBbIBaTh U 00€CTICUNBATH ICUCTBUS TOJYMHEHHBIX YWICHOB
SKHIMAXKa Cy/lIHa MPU aBapUsX.

IIK 2.5. Oxa3bIBaTh NEPBYIO0 MEAULUHCKYIO IOMOIIb OCTPAAABLINM.



IIK 2.6. Opranu3oBsIBaTh U 00ECIIEYNBATh JACHCTBUS TOTUMHEHHBIX YJICHOB
DKHIAXa Cy/IHa MPU OCTABICHUU Cy/IHA, HCII0JIb30BATh CIACATENbHBIE IIUTFOIKH,
criacaTesIbHbIE IIJI0THI U MHBIE CIIACATEIbHBIE CPEACTBA.

[1K 2.7. Oprann3oBsIiBaTh U 00ecCneUnBaTh JCHCTBUS MOJYUMHEHHBIX YWICHOB
HKUIIAXKA Cy/IHA 110 IPEIYIPEKICHUIO U MPEAOTBPALLIEHUIO 3arPsA3HEHUS BOAHOU
CpEBbL.

5.2.3. Opranuzanus paboThl CTPYKTYPHOT'O MOIpa3AesiCHusI.

IIK 3.1. [InanupoBath pabOTy CTPYKTYPHOTO MOpa3/IeICHUS.

[1K 3.2. PykoBoauTh paboTO# CTPYKTYPHOTO MOAPA3ACIICHUS.

[IK 3.3. AHanmu3upoBaTh MPOLECC U PE3YIBTATHI AEATEIBHOCTU CTPYKTYPHOTO
MOAPA3AECIEHUS.

2. Pe3y.]'[I>TaT[>I OCBOCHUA NTUCHUIINHBI, MOAJICKAIIINE IIPOBEPKE

Pesyabrarhl 00yyeHus
(ocBOCHHBIE YMEHHSI, YCBOCHHbIE 3HAHUA)

Kon Kon
W HAMMEHOBAHHUE YMEHHI M HAMMEeHOBaHHe 3HAHMH
V1. IlpousBoauts usmepeHus ekrTpuueckux |31. OCHOBHBIE pa3/eiibl JIEKTPOTEXHUKU U
BEIUYMH. PIICKTPOHMKH.

V2.Bxirodars 31eKTpOTEXHUYECKUE TPUOOPHL, |3 2.D5eKTpudecKue U3MepeHus 1 npuoopsl,
arnaparbl, MalllMHbI, YIPABIATh UMU U KOHT-  [MUKPOIIPOLIECCOPHBIE CPEICTBA U3MEPEHUS.
[porupoBath UX 3(HHEKTHBHYIO U OE30MMACHYIO
paboTy.

V3. YceTpaHaTh 0TKa3bl U MOBPEXKACHUS
PJIEKTPOOOOPYIOBAHHUS.

3. Pacnpenesnenne 00beKTOB KOHTPOJIA (BHAHMHA W yYMEHHUiI) HAa TeKYyIIMH KOHTPOJb H
MPOMEKYTOYHYIO ATTECTALMIO

Kox Bujbl aTTecTANN Kon Buabl arrecTanuu
IEMEnTa Texyumit | IIpomexxyrouHas HIeMEnTa Texyumit | [Ipomexyrounas
3HAHHUU ym P yr yMeHu# ym P yr
KOHTpPOJIb | aTTeCTalMs KOHTPOJIb | aTTecTalus
31 + + V1 +
32 + V2 +
V3 +

4. PacnpenejieHue THIIOB KOHTPOJIBHBIX 3aJaHUIl MO 3JJIEMEHTAM 3HAHMI M YMEHHH NpH
TeKYILIeM KOHTpoJIe

VYcmoBHOE 0003HAUYEHUE TUIIOB KOHTPOJIbHBIX 3aJaHUi;



T — TecTupoBaHnue;

K —xoHTponbHas paboTa;

[1- mpakTryeckas pabora;

JI — maGopatopHas pabora;

VY - yCTHBIN ¥ (MJTM) TUCBMEHHBIN OTBET Ha BOTIPOC.

Copaepxxanue yyeOHOro MaTepuasa Kon asiemenTa 3HaHmnii, yMeHuii/
1o nporpamme Y /{ DopMa TeKyLIero KOHTPOJIs
Vi | V2 | V3 31 32
Pa3zgea 1. DiekTpoTexHnkKa
Tema 1.1. DnexTpuyeckoe nose V,T.K
Tema 1.2. DnekTpudeckue Henu MOCTOSHHOTO TOKa JI JI V,T,K
Tema 1.3. DaeKTpOMarHeTu3m V. T,K
Tewma 1.4. DnexTpuyecKkue ey MepeMeHHOro ToKa JI V. T,K
Tema 1.5. Tpexdasnbie anmekTpruecKue nemnu J vV, T,K
Tema 1.6. DnekTprueckue U3MEpeHHS JI v J
Tema 1.7. Tpanchopmaropsl. DIeKTpUUIECKHE MAITUHBI J J |V,T
IIOCTOSIHHOT'O U NIEPEMEHHOI'0 TOKa
Tema 1.8. OcHOBBI 27IEKTPONIPUBO/IA. J J 1V
Tema 1.9. Ilepenaua u pacnpenencHue dICKTPHISCKON v
SHEPTUH.
Pa3nes 2. OcHOBBI 3JIEKTPOHUKH
Tema 2.1. ®usudeckre OCHOBHI JICKTPOHUKH JI Y
Tema 2.2. D1eKTpOHHBIE BBIIPAMUTENHN U cTabunuzatopel | JI JI J 1V
Tema 2.3. DJI€KTPOHHBIE YCUIIUTENH, TEHEPATOPHI U U3Me- 4
pUTENbHBIE MPHOOPHI
Tema 2.4. lHTETpanbHbIe CXEeMbl MUKPOIJIEKTPOHUKH. v JI
Muxkponpoueccops! 1 MUKpo — OBM

5. PacnipenejieHne THNOB KOHTPOJIbHBIX 3aJaHMi 1O 3JIeMEHTAM 3HAHUIl U

YMEHUI HA IK3aMeHe

Conep:xxanue yueOHOro MaTepuaJia Koa snemenTa 3Hanmii, ymeHuii/
no nporpamme Y /| DopMa TeKyLIero KOHTPOJIA
Y |Y2 V3 |31 32

Paspnen 1. DiekTporexHuka

Tewma 1.1. DnexTpudeckoe mose

Tewma 1.2. DnexTpudeckre Uenu MoCTOSIHHOTO TOKa

Tema 1.3. DaeKTpoMarHeTu3m

Tema 1.4. SJ'ICKTpI/ILICCKI/IC LCIU NMEPpEMCHHOTO TOKa

< LK KL<

Tema 1.5. Tpexdasnble anekTpruecKue nenu




Tema 1.6. DnexTpuvecKkrue U3MEpEeHH v

Tewma 1.7. Tpancdopmaropsl. DIEKTPUUECKUE MATITUHBI
MMOCTOSIHHOTO U TIEPEMEHHOTO TOKa

Tema 1.8. OCHOBBI 2JIEKTPONIPUBO/IA.

<<l « <

Tema 1.9. Ilepenaua u pacnpeneneHue JEeKTPHUECKON

OHCPIUM.

Pa3znen 2. OCHOBBI JIEKTPOHUKH

Tema 2.1. ®usuyeckre OCHOBBI JIEKTPOHUKH

Tema 2.2. DIeKTPOHHBIC BBHIIPSIMHUTEIN U CTAOMIN3ATOPBI

Tema 2.3. DIEKTPOHHBIEC YCUIIUTENH, TEHEPATOPHI U U3ME- v

pUTEIBHBIE TTPUOOPHI

Tewma 2.4. IaTerpanbHble CXeMbl MUKPOAJICKTPOHHUKH. v v

Mukpornpoueccopsl 1 MUKpO — OBM.

6. Cucrema oneHKH 00pa30BaTeJIbHbIX JOCTHKEHUH 00y4al0IUXCS

OneHka HMHIMBUIYaJbHBIX OOpA30BaTENbHBIX JOCTIDKCHUN OOy4aromuxcs MpearnoaraeTcs B
dbopMe TeKyIero KOHTPOJS yMEHHH M 3HAHUW W TMPOMEXKYTOUYHOW arrectanuu. EkemecsyHO
MIPENoiaBaTesieM OCYLIECTBISETCA OLIEHKAa ayJUTOPHOW U BHEAYJIUTOPHOU JESATEIbHOCTU
oOyyaromuxcst B OpMe KOHTPOJILHOW TOYKU. Pe3yibTaThl TEKyIIero KOHTPOJS CKIIAIBIBAIOTCS W3
pe3ynbTaTOB:

- pabOTBI KYPCAaHTOB Ha 3aHATHUSX, B T.4. IPAKTHYECKHUX M JTAOOPATOPHBIX;

- BBITIOJIHEHUS] BHEAYTUTOPHOM CaMOCTOSITENILHON paboThI;

- KOHTPOJIbHBIX padoT.

Jlnis monydeHus IOMycKa K MPOMEXKYTOYHOM aTTeCTallH 005S3aTelbHO BBHIMOJHEHHE BCEX
KOHTPOJIbHBIX, MPAaKTHUYECKUX, Ja0OpaTOpHbIX paboT ¥ TMOJHOrO TMepedHs Bcex (opm
BHEAYJIMTOPHOM camocTosATeNnbHOM paboThl. [lpu olleHke Bcex BHAOB pabOT 00yYarommxcs
HCIIOJIb3YETCS CAeAYIOIas IIKaja OLIEHKH 00pa30BaTEeNbHbBIX TOCTUKEHHI!

[TponieHT pe3ybTaTUBHOCTH KauecTBeHHas olLleHKa YpOBHS MOJTOTOBKU
(MpaBUIIBLHBIX OTBETOB) Oamn (oT™MeTKa) BepOaIbHBINA aHAIOT
90-100 5 OTJIIMYHO
80-89 4 XOpouIo
70-79 3 YIOBJIETBOPUTEIHHO
menee 70 2 HEYIOBJIETBOPUTEIHHO

Hroropass omeHKa B KOHIIE MepBOro CceMeCTpa MU3ydCHUA IAUCHUIIIMHBI ITPOBOAUTCA II0
peE3yiabTaTaM TCKYUICTO KOHTPOJIA.

[TpomesxyTouHasi arTecTanus B popme SK3aMeHa MpeanosaraeT MMCbMEHHBIH OTBET Ha JBa
TEOPETUYECKHX BOIIPOCA, MPOBEPSIIONIMX YCBOCHHE Marepuaia Mo paszeiaM IPOrpaMMbl yaeOHOI
JMCUMIUIMHBL, W BBIIIOJHEHHE pacyéTHOrO 3amaHus. [Ipu BBICTaBICHHM OIIGHKHM 3a DK3aMeH



pe3yNbTaT TEKYILIEro KOHTPOJIS HE YYUTHIBACTCS.

7. TunoBble 3aJaHus JJis1 OLlEHKH O0CBOEHUS pa3xejioB U TEM y'{eﬁnoifl AUCHHUIIINHBI

7.1. TunoBble 3aJaHN JJIS OLEHKH ocBoeHHs TeMbI 1.1

«3.]'IeKTpI/I‘leCK06 moJie»

7.1.1. Bonipocsl /151 yCTHBIX OTBETOB

QO OWONO WM PDWN—

[Tl el P S S
OO WN -

17.
18.

19.

20.

. Uro Takoe anekTpudeckoe noe ?
. Kak Ha3pIBatOT equHUIly H3MEPEHUS SIIEKTPUUECKUX 3apsiioB?
. Kakoii anexrpudeckuii 3aps MOKHO Ha3BaTh TOYCUHBIM ?
. Chopmynupyiite 3axkoH Kyiona.

. UeMy 4MCIIEHHO paBHA HANPSHKEHHOCTD AJIEKTPUYECKOTO TOJIsI B KAKOH JINOO ero Touke?
. B Kakux equHHIIAX U3MEPSIOT HAMPSKEHHOCTh JIEKTPHUIECKOT0 MOoJis?

. Kak Ha3piBaercst enuHmIIa H3MEpeHUs: pabOTHI JEKTPUIECKOTO TTOJIS?

. UeMy UMCIIEHHO paBeH MOTEHIIMAT SJIEKTPHUUECKOro MoJsl B Kakoi 0o ero Touke?

. Kak Ha3pIBaeTcs eauHMIIa H3MEPEHUS JIEKTPUUECKOIO HAPSKEHUs?

. UeMy UHCIIEHHO paBHO HAMNPSHKEHUE AIEKTPUUYECKOTO MOl MEXKAY ABYMsI €r0 TOUKaMu?
. UeMy paBHa 3JieKTpuU€ecKasi EMKOCTb YEIUHEHHOTo Tena?
. Kak Ha3pIBaeTcs eMHUIIA U3MEPEHUS DIIEKTPHUUECKON eMKOCTH?
. Uto Takoe KoHaeHcaTop ?

. UeMy paBHa 3JIeKTpUYecKasi eMKOCTh KOHeHcaTopa?

. OT KakuX apaMeTpoB 3aBUCUT EMKOCTh KOH/IeHcaTopa?
. Kak u3menuTcs 3aps KoHAeHcaTopa, €CIU NPy HEM3MEHHOM HaIPsHKEHUN YBEITUYHUTh

paccTosiHuEe MEX]y IJIACTUHAMM KOHJIeHcaTopa?

Kak usmeHuTcs 3apsa KOHAEHCATOpa, €CIIU YBEIUYUTh HAIPSKEHUE 3apsiia KoHAeHcaTopa?
3anuiute GopMyiy /Ul BHIYMCICHUS SKBUBAJIEHTHON €MKOCTH JBYX MapaieIbHO

COCAMHCHHBIX KOHACHCATOPOB.

3anuiute GopMyiy /Ui BBIYMCICHUS SKBUBAJIEHTHON €MKOCTH JBYX IOCJE10BAaTEIbHO

COCAMHCHHBIX KOHACHCATOPOB.

3anuiute GopMyiy /Ul BBIYMCIECHUS SJHEPTUU 3apsSKEHHOT0 KOHAEHCaTopa.

7.1.2. JleMOHCTPallMOHHBbIE BAPHAHTHI KAPTOYEK /Il TeCTUPOBAHMSA

(O01mee KOINYECTBO KapTO4YeK - 20 ITYK)

ITporpamMmmupoBaHHbBIN

KOHTPOJT DJeKTpudeckoe 1moJjie | Kaprouka

Ne 1

Cocmasumov npasuivHyo opmyauposKy 0/ 3aKOHa
Kynona: Cuna B3auMOAEHCTBUS MEKTy TOUCUHBIMHU
3aps/iaMy, pacloyiOKEHHBIMH B IAHHOU Cpefie, MPSMO
MPOTIOPITMOHATBHA TIPOU3BEICHHIO 3aPsIOB ITUX TET U
00paTHO MPONOPIIMOHATBHA .......

1. PaccTosiHUIO MEXAY HUMHU

2. Ksanpaty paccTosHus
MEKLy HUMH

3. KyOy paccTosiHusI MeXTy HUMU

rrrrr eyl CpaBaute paboty (A) mo
R ) NepEeMEIEHUIO 3aps/a U3 TOUKU
T BeTouku Cu /[
Q @ 3JIEKTPOCTATUYECKOTO OIS

3apsna Q. Beibepume
B 4 NDPABUNILHBIU OMEem.

1. Ay > Agc




2. AB[[ = Agc

2.
3. Ay < Apc
Kakoii Belnu4rHbI SBISETCS HANIPSY)KEHHOCTh 1. Cxanapnoii
3JIEKTPUYECKOTO MOJs?
3. 2. HeiitpanbHoii
3. BekTopHoii
Ha pucyHnke nokazano 1. Brouxe A
4 AIEKTPUYECKOE T0JIE IBYX
' Pa3HOMMEHHO
3apsKeHHBbIX Tesl. B kakod |2, B touxe B
Touke moJjisg cuiia F, ¢
KOTOpOM 10JIE IEUCTBYET
Ha NMPOOHBII 3 B roure C

3aps] (, pactooKeHa
IIPABUJIbHO?

[Ipu HEM3MEHHOM HAMNPSHKEHUN YBEIHMYMIIN pac-
CTOSIHHE MEX]y IJIACTHHAMH KOHJIEHCATOPA.
5. | Kak u3mensiercs mpu 3ToM 3aps KoHaeHcaropa?

1. VBeanunrcsa

3. VYMeHpmUTCS

3. OcTtaHeTcss HEU3MECHHBIM

IIporpamMmmupoBaHHbBII
KOHTPOJIb

DJIEKTPUYECKOE TTOJIE

Kaprouka
Ne 2

Heobxo0umo cocmasume npasunvhuiii omeem.:
HanpsiskeHHOCTB 2JIEKTPUYECKOrO MOJIs B JAHHOM TOUYKE
ONPEIENAETCS CUIION, JECUCTBYIOLIEH Ha
1. | TOMENMIEHHOE B ATy TOYKY MPOOHOE TeJo, 00IaiatolIee. . . . . ..

1. EIvMHUYHBIM IIOJIOKUTEIbHBIM

3apsIoM

2. EnfMHUYHBIM OTpUIIATENBHBIM

3apsIoM

3. HeliTpanbHbIM 3apsaoM

Cpasnute paboty (A) no
NepEeMEIEHUIO 3apsia U3 TOUYKU
B B Touku C u /]
3JIEKTPOCTATUYECKOTO OIS
3apsina Q. Beibepume
NpABUNLHBIL OMBEN.

1. Agen = Agpcp

2. Apen < Agpcp

3. Apen > Apcp




Kaxol BennunHoOM SBIISICTCS IOTESHIIAAI
3IEKTPUYECKOTO 10JIsA?

1. Cxanspnoit

3. 2. BekTopHoii
3. HeifrpansHoii
KakxoBo cooTHOIIEHNE 1. Pa = OB
4 T MEK]1y TOTEHLIHATIAMU
. - e 9
“p Touek A u B 2. Pa < Qs
Q
@ 3. (P A > (PB

J171st maBHOTO PETyNIUpo-

5 ._/HL/”L. BAaHMs EMKOCTHU HCIOJIb3Y-
' OTCS KOHJIGHCATOPHI

B C IEPEMEHON EMKOCTH:
. v C1=10+ 100 md,
—H o C2=10+500nd.

B xakom u3 mpuBEaEHHBIX

_“,L CIIy4aeB 00IIasi EMKOCTh

3 MeHsIeTCsl B 00Jiee IUPOKUX
npeaenax?

1. B oGeux cxemax mpeaesnbl
MEHSIFOTCS OJIMHAKOBO

2. B cxeme A

4. Bcxeme B

7.1.3. leMOHCTPAallHOHHbIE BAPMAHTHI HHAUBHAYAJbHBIX PACUYETHBIX 3aJaHUI
(O01ee KOIMYECTBO BAPUAHTOB - 24 IITYK)

Bapuanr 1
Hamno:
° el ¢ HampsokeHnne Ha 3axumax Oartapen
all Il
koHjaeHcapoB U,s = 100 B
J EMKOCTb OTHENBHBIX KOHJEHCATOPOB
Uge. Cs Oarapeu:
Cs -[ Cs Ci=2 n®d, Cx=_3 nd,
® 11 |} Cs =__6_1'[q), Cs =_2_HCD,
Cs=_4_ nd.
HaiiTu:

1. Cy5. — 0OmIyI0 (9KBUBAJEHTHYIO) EMKOCTh OaTaped KOHAEHCATOPOB.
2. Wear, — DHEPTHIO DJIEKTPHUYECKOTO TIONSI Oaraped KOHIEHCATOPOB.
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3. W, —sHepruto 31eKTPHUUECKOro MO KaKIAOro KOHIEHCATOopa.
4. Q.- 00U 3aps 6aTapeu KOHAEHCATOPOB.

5. Q —3apsaa KaKOoro KOHJEHCATopa.

6. U, - HampspKeHUE Ha KaXXJAOM KOHAEHCATOpE.

Bapuant 2
C1 C> Jlano:
¢ 1l Tt Hampsokenne Ha 3akuMmax Oatapen
kouaencaropoB U,s = 80 B
= Cs EMKOCTB OT/IENIBHBIX KOHIEHCATOPOB
Ugs. Oarapew:
o - |C|3 Ci= 3 md, Cy=_ 6 nd,
' " C3=_2 nd, Cs=_1 nd,
Cs=_15 nd.
HaiiTu:

1. C,5 — 0Omryro (PKBHBaJICHTHYIO) €MKOCTH Oarapen KOHAECHCATOPOB.
2. Wgar— SHEPTHUIO 3JIEKTPUYECKOTO TOJIS OaTraped KOHICHCATOPOB.
Wj— 3Hepruro >JIeKTPHUUYECKOTO MO KaKIOro KOHJEHCATOpa.
Qo5— o0mmii 3apsin GaTapen KOHAEHCATOPOB.

Qx — 3apsn KaXaoro KOHIEHCATopa.

U,— HampspKeHHE Ha KaKIOM KOHJEHCATOpeE.

ook w

7.2. TUNoOBBIE 3aJaHNA IJIA OLIEHKH 0CBOeHUdA TeMbI 1.2.
«JJIeKTpHYeCKHe Held MOCTOSHHOT0 TOKA)

7.2.1. Bonpocs! 1Jis1 yCTHBIX OTBETOB

. I3 kakux ycTpoiCTB B OCHOBHOM COCTOUT 3JIEKTpUYecKast IeTb?
. UTo TaKkoe ANeKTpuYecKuil ToK ?

. UeMy paBHa cuia Toka?

. Kak Ha3pIBatoT eMHUIly N3MEPEHUS CUIIbI TOKA?

. Kakoii 25IeKTpu4YeCcKuil TOK Ha3bIBAIOT MOCTOSTHHBIM 7

. UeMy paBHa IUIOTHOCTb IEKTPUYECKOTO TOKa?

. Kak Ha3wBaroT eqununy n3mepenus J3/C?

. UeMy UNCIIEHHO paBHO HaNpsKEHUE HA YYACTKE MIEKTPUUECKON Lienu ?
. Uemy uncnenno pasua J1C ?

. JaiiTe onpezeneHne 3JeKTPUIECKOMY COIIPOTUBIICHHUIO.

S OWOO~NSANWnN DWW N P

RN
[EEN

. Chopmymupyiite 3akoH OMa [l y9acTKa JICKTPUICCKOHN IICeTIH.

[EN
w

. Chopmymupyiite 3akoH OMa 77151 TIOTHOM JIEKTPUUECKON TIETTH.

[N
SN

. Urto Takoe OJICKTPHUYCCKAasA MOIMHOCTE U B KaKUX €AMHHUIaX OHA 1/13Mep$[eTca?



15. Chopmynupyiite 3axkoH Jxoyns-JIenia.
16. Chopmynupyiite niepsbiii 3akoH Kupxroda ais d31eKTpUIeCcKOM e,

17. Hanumre Gpopmyiy /Ui onpeieseHns MOIIHOCTH UCTOYHUKA HJIEKTPHYECKOM
SHEPIUH.

18. 3anumute popmyy A BEIUMCICHHS SKBUBAJIEHTHOTO COMTPOTUBIICHUS IBYX MapaljIeIbHO
COEJIMHEHHBIX PE3UCTOPOB.

19. 3anumuTe 0011yI0 HOPMYITY sl BBIYMCIECHUS 3KBUBAJICHTHOT'O COIPOTUBICHUS ABYX U
0oJiee mapayieIbHO COEIMHEHHBIX PE3UCTOPOB.

20. Chopmynupyiite Bropoii 3akoH Kupxroda ajis 31eKTpUIecKOi 1eu.

7.2.2. JleMOHCTPAUMOHHbIC BADHAHTHI KAPTOYeK /I TECTHPOBAHMS
(O01ee KOIMYECTBO KapTO4YeK - 20 ITYK)

IIporpamMmMupOBaHHbIN DJIEKTPHUYECKHUE LICTTH
KOHTPOJIb IIOCTOSTHHOI'O TOKa Kaproura No_1_
Cocmasumb npagunvbHy1o hopmyauposKy: 1. 1Bombr
Ecnu uepes nonepeuHoe ceuyeHue MpOBOJHHKA 3a
1 cekyHay npoXoauT 311. 3apsa B 1 KyJOH, TO CHJIa TOKa 2. 1 recna
1. | paBHa ......

3. 1 ammep

PexrMOM X0JIOCTOr0 X012 UCTOYHUKA DJIEKTPUYECKON 1. Makcumaien
SHEPTHH HA3BIBAIOT PEXUM, IPA KOTOPOM TOK B HEM

4. PapeH HymO
2.

12



3. IlepemenHsbIit

3akoH Kupxroda.

BriGepure npaBmiibHYy0 (GOpMyITy, BEIPAKAIOIIYI0 BTOPOU 1.2I=XE-R

3. | E—-9JC ucrounuka 2YE-I=XR
| — TOK B enu
R — comnpo €HUe 1noTpedbure
MIPOTHUBIICHHE TOTPEOUTEIS 5 YE= 1R
K 1. Hanpsxenue He n3amMeHHUTCS
aK U3MEHUTCS HAIPsDKEHUE Ha
4 E napajuieIbHOM Pa3BETBICHUH,
' G) Ri g eCIIM YHCIIO Mapallie/IbHBIX BeTBeil | 2. Hampsikenne yBenuautes
Ru 2 Oyzner yBenmuuuBathcsi?  Rgr =0
/ 3. HanpskeHre yMEHbIIUTCS
A Bri6epute npaBuibHyio Gop- 1. Uag=E+1"° Ry
£ — | MYy, OTOOPaXKaIOIIyI0 COOT-
5. nomenue mexay IJC ucrou- 2. Uns=E—1"Rs
G) R HUKa 3J1. SHEPTUH U HaIpshKe-
Rer HUEM Ha BHCITHEM YYAaCTKE JJI. 4, Upg=E ‘| * Ry
B LETIH.
IIporpaMmMupoOBaHHbIH DJIEKTPUYECKHUE TN K No 2
apTo4dKa J\°
KOHTPOJIb IIOCTOSIHHOI'O TOKa P - =
Cocmasumu npasuibHy0 GopmMyauposKy: 1. 1 ammep
ConpoTuBieHne ydacTKa 3. 1ienu pasHo 1 Owm, eciau nipu
HaNpsDKEHUN Ha KOHIAxX ydacTka | B, mo Hemy mporekaer a1 | 2. | parr
1. | TOKB ......
3. 1 mxoyns
Ynopsano4eHHOe JBUKEHUE CBSI3aHHBIX HOCUTEIIEH 1. Mouuzanmun
AIIEKTPHUYECKUX 3apsIIOB HA3BIBAIOT AIEKTPHUECKUM TOKOM
CMEIIEHHUS, UIIK TOKOM ...... 4. Tlonspusamun
2.
5. Hucconmanuu

13




BriGepure npaBuiibHy0 Gopmyiy, 0ToOpakaro- 5 1
IIYIO CBSI3b MEXKAY DJEKTPUUECKON MPOBOIMMOCTHIO - 9= R
3. | § ¥ 3NEeKTPUYECKUM CONpOTHBICHNEM R. 6 1
TR
7. g= !
/ R 2
1. Rv=R

Kakum 10mKHO0 OBIT

COTIPOTHUBJICHUE BOJIBTMETPA,
4. E R 9TOOBI OH HE BIUSUT HA PEKUM 2. Rv=0
G} C) paboThl 2. 1Ienn?
RBT RV 3. RV >> R
1. {4 ncrouHuka ai. s3Hepruu, E
Rup 2. JInd coeIMHUTENBHBIX MPOBOJIOB
5. 3. ns Harpy3ku

™

D L [

(c comporusienuem Ry)

7.2.3. leMOHCTpAaUMOHHbIE BADHAHTHI HIMBUAYAJIBHBIX PACUYeTHBIX 3a1aHUM
(O061ee KOTMYECTBO BAPUAHTOB - 24)

Bapuanr 1

Ri1 R2
—f [ }—

!

] R4
l Rs Rs ]

Haiitu:

Jano:

1. U =200 B, nanpsbkeHue Ha 3aKuMax

J1.IIETIH.

2. Ri=30M,R2=1 Om,R3=_3 Owm,
Rs= 6 Om, Rs = 2 Owm, BeTHYNHBI
COITPOTUBIICHUIA.

1. R, —akxBUBaneHTHOE (00111ee) COMPOTUBICHHE IJI.IIETIH.
2. lyx —DKBHBaJICHTHBIN (OOIIHIT) TOK.

14
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.1, 12, 13, 14, Is — TOKH, mpoXozsIIHE Yepe3 KaXk10€ COMPOTUBIICHHUE.

Bapuanr 2

R: R, Jano:

:I_:I_ 1. U= 300 B, nHanpsixeHne Ha 3a)KuMax dJ1.1CTIH.

T 2. Ri=1 Om,R2=2 Om,R3=_3 Om,
Rs Rs= 4 OmM, Rs = 6 Owm, BeITUYUHEI

U COIIPOTHUBIICHU.

l R4 Rs

g L

Haiitu:

1. R, —»osxBuBasieHTHOE (0OIIIEE) COMPOTUBICHHUE 3JI.IEIH.
2. lyx —2KBHBaNICHTHBIN (OOIINIA) TOK.
3. I, Iz, I3, 14, Is — Toxu, mpoxoasimue yepe3 KaKaoe COMPOTUBIICHUE.

Bapuaur 3
Jano:
1. U= _180 B, nHanpspkeHHe Ha 3a)KUMax
R; R, ILIETIH.

—[ |—1 ] 2. Ri=_4 Om,R2=1 Om,R3=3 Owm,

T ‘ Rs=_6 Om, Rs = 2 Om, BeTMYUHBI
COINPOTHUBJICHUIA.

U Rs R4

Haiitu:
3. Ry — sxBHUBasIeHTHOE (00I1Ie€) COMPOTUBIICHHUE 1. LIETIH.

4. |x — SKBUBaJIEHTHBIN (0OIIMIT) TOK.
5. Iy, Iz, I3, 14, Is — Toxu, mpoxoasiire yepe3 Kaxkaoe COMPOTHUBIIECHUE.
7.2.4. CoopHHK J1a00PaTOPHBIX PadoT

JlabopaTopnasi padora Ne 1

((I/ISYLICHI/IC LCIH MOCTOSAHHOTO TOKA IMPU MOCJICTOBATCIIEHOM COCIUHCHNUU PE3UCTOPOB»

Coaepixanue padboTbl

Heobxoaumo yoeauThCs B CIEAYIOMNUX OCHOBHBIX CBOMCTBAX AJICKTPUUECKOU IIETIH ¢
MOCJIEI0BATEIbHBIM COEIMHEHUEM PE3UCTOPOB:

1. Cuna Toka BO BCex Y4acCTKax 3JI. e OJUHAaKOBa:
I=hh=12=13

2. O61ee HanpsDKEHUE HA 3KUMax 3J1. LIeTIM PaBHO CyMMe HamlpshKeHUH Ha
OTJENbHBIX €€ YUaCTKaX:

15



U=Ui1+ U2+ U3

3. OOmiee cOMpOTHBIIEHUE BCEH IIETIH PABHO CyMME CONIPOTHBIICHUH OT/IEIIb-
HBIX €€ yJacTKOB:

R=Ri1+R2+R3

4. HampspkeHUs Ha OTJENIbHBIX PE3UCTOPaX AJIEKTPUUYECKON LN NPSIMO
MPONOPIMOHAIBHO UX COMPOTUBICHUSIM:

Ui=1'R1; Ux=1"Ry Us=1"Rs
5. MoIHOCTH OTIEIBHBIX Y9aCTKOB L. IIEMH COOTBETCTBEHHO PABHEI:
Pi=1"-Uz; Po=1"-Uz; Ps=1-Us

6. MOmHOCTD BCEH 1eNH paBHAa CYMME MOIITHOCTEH OTIEIbHBIX €€ y4aCTKOB
(6anmanc MorHOCTEH):

P=P1+P2+P3=U"I
NIIN
I2:.R=12R; + I>'R, + IR,
ITopsinok npoBeneHust padéoTbl

1. O3HakoMuUThCS ¢ TpudOpamMu U 000PYAOBAHUEM, HEOOXOJUMBIMU IJIs1
BBITIOJTHEHUS padOThI, ¥ 3aHECTH UX OCHOBHBIC TaHHBIE B Tadmiy Ne 1.

Taoauma Ne 1

Ne IIpudopsl u 06opynoBanue IIpeneast KoimuecTBo
n/n H3MepeHus npudopoB

1 | McTOYHUK 3J1. JHEPTUH NMOCTOSIHHOTO TOKa 1

2 | AMnepMeTp MOCTOSSHHOTO TOKa 1

3 | BonbT™MeTp MOCTOSIHHOTO TOKA 1

4 | Pesucrop R1 1

5 | Pesucrop R> 1

6 | Pesucrop R3 1

2. CoOparthb 311. cXeMy U JaTh €€ MPOBEPUTh MPENoaBaTeo.
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Ui

A

A 4

R1

I Rs

A
A 4

Us

3.3ameputs cuity Toka | B 311, menu u 3aHecTH B Tabmuiy Ne 2.
I= A

4. 3ameputh HanpspkeHue U Ha 3aKuMax 31, LIeNU U HalpsKeHUs
Ha KaXJ10M pe3ucrope. Pe3ynbrarel 3aHectu B Tabiuiy Ne 2.

Ul B; U2 = B; U3 = B;

5. [lonb3ysick pe3ynbTaTamMu 3aMepOB, BEIUUCIUTD U 3aHECTH B TaOmuIry No 2:

a). BeanunHy conpoTUBIEHUS KaKI0TO Pe3UCTOopa:

u U ]
R1: 1= R2: 2= R3:—3:
| | I
0). BenmnuuHy COMpOTUBIICHUS BCEU 1. TIEMH:
U
R =—=
|
B). [IpoBepuTh COOTHOILIEHUS:
Ui _Rq Ui _ R4 Uz _ Ry
Uz Ry Us R3 U3 Rg

r.) IlpoBeputs uro:
R=Ri+R2+Rs

6). BeIuuciIuTh MOIIHOCTD, MOTPEOIIEMYIO KaXAbIM PE3UCTOPOM:

Pi=1-U=
Po=1-U2=
Ps=1-Usz=

17



7). BBIUUCIUTH MOIIIHOCTb, TOTPEOIIIEMYIO BCEH 3J1. IETBIO:
P=U-I=
8). CocTaBuTh OajaHC MOIIHOCTCH:

P=Pi+P2+P3s; wm I**R=1?"R; +I* R, +I*-R;3

Taoauma Ne 2
3amepeHHbIe BeJMYHHBI BerunciieHHbIe BeJTHYHHDBI
| U U1 U2 Us R R1 R2 R3 P P1 P2 P3
A B B B B Om Om Om Om Bt Bt Bt Bt

9. Hammmcars 3aKkiI04eHUE O pe3yibTaTaM pa6OTBI.

JlabopaTopHasi padora Ne 2
«M3y4yeHwne 1meny mocTOSTHHOTO TOKA TPY apaJuIeIbHOM COSTMHEHUN PE3UCTOPOBY
ean pabdoTsi

OnbITHBIM TYyTEM MPOBEPUTH OCHOBHBIE CBOWCTBA AJIEKTPUUYECKOM LIETIH MOCTOSHHOTO
TOKA IIpU NIapAJIJICIIbHOM COECUHEHUN PE3UCTOPOB.

Coaepxxanue padoThI

HeO6XO,Z[I/IMO Y6CI[I/ITLC$I B CIICAYIOIIINX OCHOBHBIX CBOMCTBaxX SHeKTqueCKOﬁ ocnu ¢
napauijaCJIbHbBIM COCAUHCHHUEM PE3UCTOPOB!:

1. HanpsbkeHus Ha 3a)KMMax NapajuleIbHO COEIMHEHHBIX PE3UCTOPOB PaBHBI
JPYT APYTY ¥ PaBHbI HANIPSDKEHUIO HA 3aKMMax dJ1. LEMu:

Ui=U=Uz=U
2. OOmIMii TOK B AJ1. IS PABEH CYMME TOKOB B MapaJlICIbHBIX BETBSIX:
I=li+1l2+13

3. O6mas mpoBOAMMOCTH MapaIETbHO COSTUHEHHBIX PE3UCTOPOB PaBHA CYyMME
MIPOBOJIMMOCTEN OTIETBHBIX PE3UCTOPOB:

18



g=01+02+0s

WJIN YYUTBIBAA, 4TO: g = E ;

1 1 1 1
- = — + — + — r1neR - conporuBnenue
R4 R2 R3

4. Toku B mapaJiIeIbHBIX BETBSIX 0OpAaTHO IMPOMOPIIMOHAILHBI COMMPOTUBIICHUSAM
BETBEU:

5. Mownoc iy OTACIBHBIX BETBEH COUTBEC1ICIBEHHO PABHBI:
Pi=U-Il1;; P2=U-1l2; P3=U-"1I3

6.MomrHOCTh BCEH 3J1. IIENU paBHA CyMME MOIIHOCTEH OT/IEIbHBIX €€
y4acTKOB (0aaHCc MOIIHOCTEH):

P=U-1=P1+P2+P3;
IR=1R; +I3:R, + I3-R3 ;
ITopsinok npoBeneHust padéoTb
1.03HaKOMHTECSL C HpI/I60paMI/I n O60py,Z[OBaHI/IeM, HeO6XOI[I/IMI>IMI/I IJIs1 BBIITOJIHCHUA

paboThI, ¥ 3aHECTH MX OCHOBHBIC JaHHBIE B Ta0HITy No 1

Taoauuma Ne 1

Ne IIpudops! u 06opynoBanune Ipenennt KonnuectBo
n/n U3MepeHus npudopoB

1 | McTOYHUK 3J1. JHEPTUU NMOCTOSIHHOTO TOKa

2 | AMnepMeTp MOCTOSSHHOTO TOKa

3 | BonbT™MeTp MOCTOSIHHOTO TOKA

4 | Pesucrop R1

5 | Pesucrop R2

6 | Pesucrop R3
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2. CoOpatp 91. cxeMy W gaTth €€  NPOBEPUTH MPEno1aBaTelio.

1 I1 R> I> R3 I3

3. 3amepuTh CHITy TOKa BO BCEH 3JI. IIETH U HA KAXKJIOM PE3UCTOPE U 3aHECTH B TAOJHILY:

| = MA ; 1= MA ; I, = MA ; 3= MA ;
4. 3ameputp HanpsbkeHue U Ha 3aKMMax 3J. LENU U Ha KaKJOM PE3UCTOpE U YOeIUThCS YTO OHU
paBHbl. Bennuuny Hanpsokenus U 3anectu B Tabnuigy Ne 2.

U= U1:U2:U3= B

5. [lonb3ysch pe3ynbTaraMu 3aMepOB, BHIYUCIUTD CIEAYIOIINE BEIUYUHBI, U 3aHECTU B Tabnuily Ne
2:

a). BennunHy conpoTHBICHUS BCEU 1. LIETH:

R:H:
R

0). BennuuHy COmpOTHBIIEHUS KaKJOT0 PE3UCTOpA:

U
Ri=—=
I
U
Ry=—=
I
U
R;=—=
I3

B). [IpoBepurts, uro:

pol =

1 +1 =01+ +
= = nm g=0gi1+0z2+0s3

r). IlpoBepuThb, 4YTO TOKH B MapajIebHBIX BETBSIX OOPaTHO MPOIMOPLHO-
HaJIbHbI COIIPOTUBIICHUSAM BETBEM:

Iy _ Ry _

I, Ry



Iy _ Rz _

I3 Ry
I; _R3
I3 Ry

1). BEIMUCTUTE MOIIHOCTH, MOTPEOIISIEMYIO BCEH 2J1. TIETIBIO:
P=U-I=

¢).BbraucinuTe MOIIHOCTD, TOTPEOIIAEMYIO KaX/IbIM PE3UCTOPOM:

P1=U-"1I1 =
PZZU’IZZ
P: =U-Iz3=

k). CocTaBuTh OaTaHC MOIIHOCTEH:
P=P1 +P2 +P3;

I R=1?-R; + I3 - R, + I3 - Ry;

Taoauma Ne 2
H3mepennbie BolunciieHHbIe BeJTHYHHbI
BEJIHYHHBI
uil I I | 2 | I3 Ri| R2 | Rs 0r | 92|93 | P | P1| P2| Ps

B|A|A|A|A C | C | Br | Br | Br | Br

=0X
20
=0
20
2 Qe
20
=

=

5.Hamucatsp 3akitoueHue 1no uroram padboThl
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7.3. TunoBbIe 3aJaHNU AJ15 OIEHKH 0OCBOeHUd TeMbI 1.3.

((3.]'IeKTp0Mal"HeTI/I3M»

7.3.1. Bonnpochl 1J11 yCTHBIX OTBETOB

O OO0 JO0 WK WWN—

O e e N S e e Rl
QWO ~NO WA WN—

21

N
[\

. [laiiTe onpeneneHre MarHuTHOTO MOJIA.
. laiTte onpenenenye MarHUTHON MHIYKIUU.
. Kak Ha3pIBaeTcCs enuHMUIIA K3MEPEHUS MarHUTHON MHTYKITHH?

. [Jaiite onpeneneHre OTHOCUTENIBHON MarHUTHOW MPOHUIIAEMOCTH BEIIECTBA..

. aiite onpesenenne HAMPsSYKEHHOCTH MAarHUTHOTO TIOJISL.

. B kakux enquHuIIax U3MEpsAETCA HANPSXKEHHOCTh MAarHUTHOTO TOJIs 7
. JlaiiTe onpeneneHne MarHUTHOTO MOTOKA.

. Kak Ha3piBaeTcs enunHuIa U3MEPEHUSI MArHUTHOTO TIOTOKA?

. B kakux equHUIaX U3MEpsIeTCsl MAarHUTHOE HaNpshKeHue?

. JlaiiTe onpenenenre HaMarHMYUBAKOIIEH CUJIBI..

. aiiTe onpezeneHye nojaHoro Toka.

. ChopmynupyiiTe 3aK0H IMOJHOTO TOKA.

. UeM OTIMYar0TCsa MAarHUTOMSITKHE MaTepraibl OT MAarHUTOTBEPABIX ?
. ChopmymnupyiiTe nepsblii 3akoH Kupxroda 111 MarHuTHO#H HeTIH.

. Chopmynupyiite Bropoii 3akoH Kupxroda 1151 MarHuTHOM Liemu.

. Chopmynupyiite 3axkon Oma Jiss MAarHUTHOM IIETIH.

. aiiTe onpezesnenye onpeaeieHue HHIYKTUBHOCTH.

. Kak Ha3pIiBaeTcs equHMIIa H3MEPEHUS MHAYKTUBHOCTH ?

. Chopmynupyiite npaBuio JeBOU PYKHU.

. Uto onpenensieT mpaBuiio JeBOi pyku ?

. Chopmynupyiire npunmun Jlenma.

. Hanite onpenenenune 3/1C caMOMHIYKINH.

. Hawite onpenenenune 3/1C B3auMOMHIYKITUH.

22



7.3.2. JleMOHCTpAlMOHHBbIE BADUAHTHI KAPTOUYEK /1JIsl TECTUPOBAHMS

(O01ee KOIM4YECTBO KapTO4YeK - 20 MITYK)

[IporpaMmMupoOBaHHBIN
KOHTPOITD DnekTpoMarHeTn3aM | Kaprouka Ne 1
MaruutHasi MHIYKIUSI YUCIICHHO paBHA CUJIE, C KOTOPOM MarHuTHOE 1. 10 amnep
oJie IUCTBYET Ha MPOBOAHUK JAJTUHONU OJUH METp, IIPU TOKE B
HEM....... 3. 1 ammep

4. 2 ammnepa

Kaxo# u3 npuBeaEHHBIX 3/1€Ch MATEPUAJIOB HE MPOSBIIACT 1. KobGanbT
(beppOMarHuTHBIX CBOUCTB?
2. 6. Huxens
1. Hpunnit
Kak u3MeHUTCs HaNpsHKEHHOCTh MArHUTHOTO 1I0JI HAa 0ceBOM JIMHUU | 1. Ocranercs
KOJIbLIEBOW KATYILKH, €CJIM TOK KaTyIIKH YMEHBIINUTH BABOE? HEU3MEHHOM
3. 2. YMeHbIIUTCS B JBa pasa

3. VBenuuurcs B 4eThIpe
pasza

Y KONBIIEBOM KaTYIIKH U3MEHWIN AuaMeTp Kapkaca He usmensist HC u
CpelHMM paguyc Kobla. Kak 3To MoBIuseT Ha MAarHUTHOE COCTOSTHUE

4. | Karymku?

1. N3mMeHnuTcs BennunHa
H s cpenneit nuHun

2. Usmenurcs Benunaa B
JUISL CpEHEN JTMHUU

3. N3menurcs Bennunna @

HsBectHO, utro HC BOIH
3aMKHYTOTO KOHTYpa
ompenenseTcs mo popMmyie
F=2H, A/l

Kak Hazmo BeIOMpATH BETHUUHY

Al , YTOOBI TOYHOCTH
onpezaeneHus F Opina Boime?

1. Bemuuuny Al nano
BbIOMpaTh OoJbIlIe

2. Bemuumna A/ He
BIIMSET HA Pe3yIbTaT

5. Bemuuuny Al nano
BBIOMpATh KaK MOXKHO
MEHBIIIE
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[IporpaMmMupoOBaHHbBIN

KOHTPOJT DJNEKTPOMArHeTU3M

Kaprtouka No 2

AOCoII0THAS MATHUTHAS TIPOHUIIAEMOCTD CPEJIBI [a SIBIISCTCS
K03 PUIMEeHTOM, OTpaKAIOIITUM. . ...

1. DnekTpoMarHuTHBIE
CBOMCTBA CpEJIbl

2. MargauTHbele CBOMCTBA
Cpelbl

3. DIleKTpUUECKHUE CBOMCTBA
cpenbl

Kakoii u3 npuBeAEHHBIX 3/1eCh MAaTEpUAIOB IIPOSBISET
dbeppoMarHuTHbEIE CBOMCTBA?

1. 3omoTo

6. Huxens

7. Kanpuuit

Kaxk u3smenurcs HAIMps’KCHHOCTb MAariHuTHOT'O I1OJIA Ha OCEBOM JIMHUU
KOJIBIIGBOP'I KaTylIKH, €CJIM TOK KaTylIKHW YBCIIMYUTD BI[BOC?

8. VBenuuurcs B 1Ba pasza

9. Ocranercs HEU3MEHHOM

10.YmenbmmTes B 18a pasa

Bnusier nu HanpaBneHue 00xo0/1a KOHTYpa Ha KOHEUHBIN Pe3yJbTat
IIPU UCIIOJIb30BAHNH 3aKOHA MIOJHOTO TOKA?

1. He Bnuger

2. Bawuser

3. 3aBUCUT OT CKOPOCTHU
00x0/1a KOHTypa

B OT1O0T Fpa(bI/IK COOTBETCTBYET
MpOLECCY HAMArHUYUBAHUS
KaTYIIKH.....
0 —>
H

1. C cepneyHukom u3
JIaTyHU

2. C ceplIeyHUKOM U3 CTalln

3. C cepieyHNKOM U3
OpOH3BI
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7.3.3. IlpakTnueckasi padora Ne 3

«PacyeT Hepa3BeTBJIEHHOI MATHUTHOM LN

W 1
Ly
/
l
A ,
4 I
3 4
v v v /
ry A l3
/—
l6 v
N\
s 2

N3BecTHO, UTO MarHUTOMIPOBOJ] COCTOUT U3 TPEX PA3HOPOTHBIX YYACTKOB,C OJIMHAKOBHIM
MOTIEPEYHBIM CEUCHUEM:
Yuyactok 1 3roTOBICH U3 CTAIIN
Y4yacTok 2 U3roToBJIEH U3 CTAIIN
VYyactok 3 u y4acTOK 4 COCTOSIT U3 BO3JYIIHBIX 3a30POB
C OJIMHAKOBOW JUIMHON [g = cM;
Pa3mepbl MarHUTOIIPOBOA 110 CPEIHEN TUHUH:
L= oM lLb=__ oM l; = cM;
Mupunal,=_  cm; Tommuua [z=_ cowm; Tpebyetcs: OnpenenuTs YUCIO0 BUTKOB

W npoBOJia, KOTOPOEC HCO6XO,I[I/IMO HaMOTaTb Ha CCPACHYHUK MArHuTOIIPOBOAA, AJId MMOJTYYCHHUA

MarHuTHOro noroka @ = B0 npu Toke B oOMOTKE = A

Brluucnenue:
1.ITo HaYaNBHBIM YCJIOBHSIM JTJAHHOM PabOTHI TUIOIIAIA TTOTIEPEYHBIX CEYCHHUH Y9aCTKOB PaBHBI
MEXIy COOOM:

51282:53:8425214'15:
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2.TOFI[3. MaravMTHas HHAYKOWA Ha BCCX YHACTKaX MArHUTONMPOBOAA OJJMHAKOBA:
B;=B,= B3 =B,=B= P/ =
3.I1o kpUBBIM HAaMarHU4YMBaHUS (JUarpamMma IpUIaraeTcs) ONpeesIsseM HaNPsKEHHOCTh
MArduTHOTIO ITI0JI HA IICPBOM U BTOPOM YUACTKaX:
H,= H, =

4.HaHp5[}KeHHOCTB MAarduMTHOTO ITI0JId B BO3YIIHBIX 3a30pax:

B
H-.= H, = =
3 7 o

Ine: ur = 1, oTHOCHTEIbHAS MArHUTHAS IPOHHUIIAEMOCTh
BO3JyXa.

Uo = 4m - 1077 TH/M ; MaruuTHas IOCTOSTHHAS.

4. Beraucnisiem AJIMHBI YYaCTKOB MAarHuTIpoBoO/Ja 1o uxX CpCAHUM JIMHUAM:

Yuactok 11 Le, =281 + €, =
Yuactok 2:  Le,,=2¢3 + 4, =
Yuactok 3: L, = 286 =
Yuactok 4: L, =206 =

5.Haxoaum MarHuTHbIC HAIIPSPKCHUA HAa Y1ACTKaAX:

Uy, =Hy - Ly, =
Uyy=Hy - Ley =
Uny=Hs Ly =
Uy, =Hy * Loy, =

6.Haxoamm HaMarHUYMBAIOIYIO CHITY:
Ey=Uyt Uy, *Uyy + Uy, =

7.HaXOIlI/IM YHCJIO BUTKOB W IIpOBOJA O6MOTKI/I,
WCIIOJIb3Ys 3aKOH MOJHOTO ToKa: F, = [ -w
OTKyJa:

W:F—M:
I
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BapuanThl 3a1aHui 1J1 PAKTUHYeCKO padoThl Ne3

Pasme
No Mapka Mapka Maruur- Tok Pazmepbl Maruuro- [upuHau | p
/.| cramm cTanu HBIN 00- MPOBOJA IO CpeI- TOJIIINHA BO3-
MarHuTo- MarHuTO- MOTOK MOTKH HEeW JIMHUU MarHuTo- TyII-
poBOJIa poBOJIa MarHuTO- | MarHH- poBOJIa HOTO
Ha Ha npoBOJia | TOMPO- 3a3opa
yuactke 1 y4JacTke 2 ) BOJIA
(B0)
I L | L I3 Ly Ls le
(A) | (em) | (em) | (em) | (em) | (om) | (cm)
1 | Dnrex.ctamp | Jlutast cramp | 12-107% 10 7 6 3 4 2 0,1
2 | Dn.rex.cranp | Jlutas cranp | 21-107% 11 8 7 4 5 3 0,2
3 | Dmrex.cranp | Jlutas ctamp | 31-107% 12 9 8 5 6 4 0,3
4 | Dmrex.cranp | Jluras crans | 33-107% 13 10 9 6 7 5 0,5
5 | Dn.rex.cranp | Jlutas crane | 67-107% 14 11 10 7 8 6 0,5
6 | Dmrex.cranp | Jlutas ctamp | 78-107% 15 12 11 8 9 7 0,6
7 | Dmtex.cramp | Jlutas cramuis | 96-10~%4 16 13 12 9 10 8 0,7
8 | Om.rex.cranp | Jlurtas.craib 80-10~* 17 14 13 10 11 9 0,8
9 | Jluras cranm Yyryn 90-107* 18 15 14 11 12 10 0,9
10 | Jluras cranb Uyryn 100-10~* 19 16 15 12 13 11 1,0
11 | Jluras cranb Uyryn 110-107* 20 17 16 13 14 12 1,1
12 | JluTas crans Yyryn 117-107* 21 18 17 14 15 13 1,2
13 | Jluras crans Yyryn 12-107* 29 19 18 15 4 2 0,1
14 | JluTas crans Yyryn 21-107* 23 20 19 16 5 3 0,2
15 | JIuTas cranb Yyryn 32:107% 24 21 20 17 6 4 0,3
16 | Jluras cranb Uyryn 42-107* 25 22 21 18 7 5 0,4
17 Yyryn Dn.rex.cranp | 52-107% 26 23 22 19 8 6 0,5
18 Yyryn Dn.rex.cranb | 56-107% 27 24 23 20 9 7 0,6
19 Yyryn On.rex.cranp | 50-107% 28 25 24 21 10 8 0,7
20 Yyryn On.rex.cranp | 70-107% 29 26 25 22 11 9 0,8
21 Yyryn On.rex.cranp | 78-107% 30 27 26 23 12 10 0,9
22 Yyryn On.rex.cranp | 97-107% 31 28 27 24 13 11 1,0
23 Yyryn Dn.rex.cranb | 110-107* 32 29 28 25 14 12 1,1
24 Yyryn Dn.rex.cranb | 130-107* 33 30 |29 26 15 13 1,2
25 Yyryn Dn.rex.crainb | 134-107* 34 31 |30 27 16 14 1,3
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7.4. TunoBbIe 3aJaHNUA 1JI5 OLIEHKH OCBOeHHUs TeMbl 1.4.
«JJIeKTpUYeCKHe el NepeMeHHOr0 TOKa

7.4.1. Bonnpochl 1J11 yCTHBIX OTBETOB

I e S
WNRFPOWVXJIO WA WNERE

._
N

—
9]

16.

17.

18.

19.

. Kakoii Tok Ha3bIBatOT IepeMEeHHBIM?

. Kakoe 3HaueHune nepeMeHHOro TOKa Ha3bIBAETCSI MTHOBEHHBIM?

. Kakoe 3HaueHune nepeMeHHOro Toka Ha3bIBAECTCS aMIUIUTYAHBIM?

. UTto Takoe nepuoj nepeMeHHOro Toka?

. [laiiTe onpenenenre NEMCTBYIOIEMY 3HAUCHUIO IIEPEMEHHOIO TOKA.

. ailTe onpezeneHne NUKINYECKON 4acTOTE IEPEMEHHOIO TOKA.

. Kak Ha3pIBaTcs equHMIIA H3MEPEHUS LIUKIMYECKON YacTOThI?

. HaiiTe onpeneneHue HavaIbHOH (ha3e MEPEeMEHHOTO TOKA.

. B uem 3akrogaercst moBepXHOCTHBIN Y HekT?

. Kakoe conpoTtuienne nepeMeHHOMY TOKY Ha3aBaeTCsl aKTUBHBIM?

. Kakoe conpoTtuBiieHne nepeMeHHOMY TOKY Ha3aBaeTCsl p€aKTUBHBIM?
. Kakoe conpoTuBnenue nepeMeHHOMY TOKY OKa3bIBa€T KOHJIEHCATOP?
. Kakoe conpoTtunenue nepeMeHHOMY TOKY OKa3bIBa€T KaTyIKa?

. [Ipn kakux yciaoBHUsX B HEPA3BETBICHHOMU LIENU IEPEMEHHOTO TOKA HACTYIAET

pEe30HaHC HaIPsHKEHUN?

. HpI/I KaKuXx yCJIOBUAX B pa3BeTBJ’IeHHOﬁ LETIN IICPEMCHHOI'O TOKA HACTYIIACT

pe30HaHC TOKOB?

Kak u3meHsieTcst HHIyKTUBHOE COMPOTUBIICHUE IIETH MPH YBEIMUYEHUU YaCTOTHI IEPEMEHHOTO
ToKa?

Kak u3meHsieTcsi eMKOCTHOE CONPOTUBIICHHE LIEMU MPU YBETUYCHUH YaCTOThI IEPEMEHHOTO
ToKa?

Hanmmmmre popmyny uist onpeaeneHns akTHBHOW MOIITHOCTH 0 JHO(a3HOTO
IIEPEMEHHOI0 TOKA.

Hanummure Gpopmyny /Ui onpeneneHns peakTHBHOW MOIIHOCTH 0 JHO(a3HOTO
IIEPEMEHHOT0 TOKA.

20. Hantmmure popmyity JUTst OTpeieTIeHHs TOTHONH MOIITHOCTH OAHO(pA3HOTO

MNEPEMCHHOTO TOKA.

7.4.2. CoopHHK J1a00paTOPHBIX padoT

JlabopaTopnasi padoraNe 3

«OmnpenesieHue paéoTbl 1 MOIHOCTH B e 0HO(AZHOI0 NEPEMEHHOI0 TOKA)

Ilean padoThI: HpI/I06peTCHI/IC HAaBLIKOB OIMPCACIIATE MOITHOCTD, KOE)(I)(bI/ILH/IE)HT MOIIIHOCTH,

paboTy (PHEPruIo0) B IEMAX 0JHO()A3ZHOTO MEPEMEHHOTO TOKA ITYyTEM U3MEPEHHUM U BHIYUCIICHHH.

Coaep:xanue padoThI:

Ecmm SJICKTPHUYCCKUEC LECITU IIEPEMEHHOTO O)IHO(l)aSHOFO TOKa COACPKAT KPOME BJICMCHTOB C

AKTUBHBIMH COIIPOTUBJICHUSAMHU TaK¥K€ JJIEMEHTBI C PEAKTUBHBIMU COIIPOTUBIICHUSMU: C
WHAYKTUBHBIMHU COITPOTUBJICHUSIMH (OOMOTKHU 3JIEKTPOJIBH
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raTeneu, TpaHchopMaTopoB U Ap.), WIIK C EMKOCTHBIMU COTIPOTUBIICHUSMH (KOH-

JIEHCATOPBbI), TO MOJHASI MOIIIHOCTh '€HEPATOPA, BKJIIOUEHHOTO B TAKYIO LIENb, COC-TOUT U3

AKTHBHOM MOULIHOCTH,PAaCcX0lyeMOl B aKTUBHOM COIPOTUBJIEHUU, U PEAK-TUBHON MOILTHOCTH,

pacxoayeMol B peaKTUBHBIX AJIEMEHTaX LE€NU. DTH BUJIbI MOIl- HOCTEH CBA3aHbl COOTHOLIEHUEM:

S =P2+Q?

rzae: S — mojaHas MOIHOCTh;, P - akTuBHas MomHOCTh; Q - peakTHaHasi MOIIHOCTb;

B nemnsx nepeMeHHOro Toka, CoAepKalliMU PEaKTUBHBIE COIPOTUBIICHUS, MEKIY TOKOM U

HaIpsDKEHUEM cyliecTByeT caBur o (ase. Kocunyce yria casura das

(cos @) Ha3piBaeTcs KOA(QGUIIMIHTOM MOITHOCTH U ONPEEINISETCS COOTHOIICHUEM MEXITY

AKTUBHOM, pEaKTUBHOM U MOJIHOM MOIIHOCTSIMU B LIETISIX IEPEMEHHOT0 TOKA:

CoOS @ = g;

[ToHast MomHOCTH B HemsAx ogHodasHoro nepemennoro Toka pagaa: S=U - I; rme: U -
JICUCTBYIOILIEE 3HAUYCHHUE HAaNpsDKeHUs, | — JIeCTBYIOIIEE 3HAYECHHE TOKA.

Torma aktuBHasg MOIHOCTh paBHa: P=S - cos@ =U - I - cos ¢ . 310 Ta 4acTh MOIHOMI
MOIIHOCTH, KOTOpasi UJIET Ha COBEpILIEHUE MOJIe3HOM paboThl MIIM Ha TEIJIO, pacCeUBaeMoe B
IIPOCTPAHCTBE.

PeaktuBHas momHocTs paBHa: Q=S - sing@ =U - I - sin ¢. D710 Ta yacTh NOJIHON MOLIHOCTH,
KOoTOpasi 00ycioBIIeHa KOJI€OaHUSIMU SHEPTUU [IPU CO3[JaHUU U NCUE3HO-BEHUHU MAarHUTHBIX U
ANEKTPUUYECKUX TOJIEH B DJIEMEHTAaX 3JIEKTPUUECKUX LieteH, 00-

Ja/Ial0lMX PEaKTUBHUMU CONIPOTUBIIEHUSIMU. PeakTuBHas SHEprus TO 3armacaercs B MOJsAX
PEaKTUBHBIX COMPOTUBIICHUI,TO BO3BPAILIAETCS T€HEPATOPY, BKIIOYEHHOMY B LICTIb.

PeakTuBHBIE TOKH, IPOTEKAIOIINE MEXKY TEHEPATOPOM U JIEMEHTAaMU LEMH, 00J1a-1at0IUMU
PEaKTUBHBIMH (MHAYKTUBHBIMU H €eMKOCTHBIMH) COTIPOTUBIICHUSIMU, O€C-TI0JIE3HO 3arpy’KaroT
JIMHUIO ¥ TEHEPATOP U ATUM BbI3bIBAIOT JI0IOJHUTENIHBIE IOTEPU IHEPTHUH.

VYron casura a3 Mexy TOKOM U HapsDKEHHEM 3aBHCUT OT COOTHOILICHUSI MEXKy aKTUBHBIMU U
PEaKTUBHBIMHU CONIPOTUBJICHUSIMU, BKIIFOUEHHBIMU B LIEMIb. Y BEJINYEHUE aKTUBHOI'O CONPOTUBIICHUS
BEJICT K YMEHBIICHHIO YTJia ciBura ¢as, a clieioBaTeiIbHo,

K BO3PAaCTaHHUIO KOCHHYCA 3TOTO YIJIa M K YBeNM4eHU 0 Koddduumsara momuoctn. Haobopot
PEaKTUBHBIE COMPOTHUBIICHUS, BKIIIOUCHHBIE B IIEMb, YBEIWYUBAIOT yroll cABUra (a3 v TEM CaMbIM
MOHMKAIOT KOA(P(UIUIHT MOIIHOCTH.

Taxkum 0Opa3oM yMeHUe onpeAessaTh padboTy U MOLTHOCTh B LIENSAX NEPEMEHHOT0 TOKa UMEET
0oJbI110€ 3HAaYEHHE IS TOBBIIEHUS KOePPUIIMIHTA MOIIHOCTH LIETTN
Y DKOHOMUHU DJIEKTPUUECKON IHEPTUH.

Ilopsinok BbINOJIHEHHS PadOTHI:

1.03HakoMHTbCS ¢ TpHOOpamMu U 000PYJ0BaHUEM, HEOOXOAUMBIM JJISl BBIIOJITHEHUS PabOThI, U
3aHECTU UX OCHOBHBIE JIaHHBIE B TabmuIy Nel:

Tab6muma Nel
Ne [Tpubops! u 060pyAOBaHKE [Ipenensr | KonmuectBo
n/ U3MepeHus | npuoOopoB

1. | Karymxka naayktuBHocTH L (oOMoTKa Tpancdopmatopa TV-1) 1
2. | Amnepmerp (mpubop koMOmHHpOBaHHBIN 43101) 1
3. | Bonmermerp (mpubop komOmHUpOBaHHBIN 1] 4342) 1
4. | Pe3ucrop 200 oM 1
5. | Hcrounuk nepemerHoro ogHoda3Horo Toka (JabopaTtopHoe

ycrporictBo K4826) 1

2.Co0patb 3JIEKTPUUYECKYIO CXEMY, IPEAbSIBUTH MPENOIaBaTeNio:



B s10ii cxeme: Rk — akTHBHOE cOPOTUBIICHHE UHAYKTUBHON KaTymku L.
R ,-aKTUBHOE COMPOTHUBIICHUE YYACTKA MU, BKIIOUEHHOTO 3JI. CXEMY.

3. U3meputh cuity Toka I u Hanpsbkenue Uq Ha BXOJE B 11€Mb, IPH YCTAHOBJICHHOW MEPEMbIUKE Ha
KaTyIIKe WHIYKTUBHOCTH L :

I;= mA; U, = B;
4.BbIYHCIUTD aKTUBHOE CONPOTUBJICHUE YYACTKA LIETIH, BKIIOUYEHHOTO B AJI.CXEMY:

U
RA:—I:
I

S.I/ISMepI/ITB AKTHBHOC COIIPOTUBJICHUC RK KaTyIIK1 UHAYKTUBHOCTH L OMMCTPOM:
R, = oM
6.BEIUMCIINTE aKTUBHOE COIIPOTUBJICHHUEC R BHCKTqueCKOﬁ Oeru:
R= RA + l{K =

7.M3meputh cuny Toka I, m Hampsbkenwe U, Ha BXOAE B 3J1. LIENb NPH BKIOYEHHON B CXEMY
KaTYIIKe WHIYKTUBHOCTHU (TIPHU CHATOU MEPEMBIUKE):

12 = mA; UZ = B;
8.BbIuncanTh aKTUBHYIO MOIIHOCTH P am.uenu:

P=I; -R=
9.BBIYMCINTD MOTHYIO MOITHOCTD S 3J1.LIETIH:
S=1,-U,=
10.BBIUMCIATE PEaKTUBHYIO MOIIHOCTH Q 3J1.11erH:
Q= VSZ _pz=
11.Beraucautb Ko3QPUIUIHT MOITHOCTH (€COS @) U yroxa casura ¢a3 (¢):

P P
COS(pZEZ ; (p:arccosgz ;

12.BBIYMCANTD aKTUBHYIO SHEPIHI0, TOTPEOIIeMyo JJL.1enbIo 3a 1 yac:



WA =P-t=
13.BpI4KCINTE PEAKTUBHYIO SHEPTUIO AIEKTPUUECKOH 1ienH 3a 1 Jac:
Wp = Q 1=

14.BeryrcanTh NOTHYIO (CyMMapHYIO) SHEPTHIO, BbIpadaTbiBaeMoil 3J1.11enblo 3a 1 Jac:

15.Pe3ynbTaThl ©3MEpEHUN U BBIYUCICHUH 3aHECTH B TaOIHITy Ne2:

TaGmuma Ne2
N3MepeHHbIC BETMYMHBI BrruncieHHurple BEJIMYUHEI
Il IZ U1 UZ RK RA R P Q S COoS (p WA Wp W
mA mA B|B |[oM|oM |oM |Br BA, B-A — |Bt'u | Bry | Br'u
ac ac ac

16.ITocTponTh BEKTOPHYIO AHarpaMMmy TOKOB U HAaIpsKEHUH (Ha OTAEIbHOM JIMCTE).

17. Cnenatp 3aKiIr04eHUe 10 UTOraM padoThl

JlabGopaTopnasi padora Ne 4

«Pe3oHaHC HaHpH)KeHI/Iﬁ B [ICTIM IICPECMECHHOT'O TOKA IMPHU MOCJICAO0OBATCIIbHOM COCIUHCHUN
AKTUBHOI'O CONMPOTUBJICHUA, HHAYKTUBHOCTH U €MKOCTH»

Hean padoThi:

OnbITHBIM ITyTEM TPOBEPUTH OCHOBHBIE cBOMicTBa RLC-1ienm nmepeMeHHOTO TOKa MpU pe30HaHCE

HaIpPsOKECHUN.

Coaepixanue padoThbI:

B uenn NEPEMECHHOTO TOKA C MOCJICAO0BATCIILHO BKIIFOUCHHBIMU émkocthio C 1 HHAYKTHUB-

HOCTBIO L, 00mamaromieit Takyke akTUBHBIM COMTPOTUBJICHHEM Ra, BO3MOXKEH peXuM pabOThI KoTaa

MHIYKTUBHOE CONPOTUBIIEHHE paBHO eMKocTHOMY (XL = Xc). B aTOM ciyuae Tok | B nienu
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coBIIagacT 1o (1)336 C HaIIPAKCHHUEM U Ha 3axumax nernu. To ecTh MMpEaACTABIIACT JIA TOKA TOJIBKO
AKTUBHOC COIMPOTHUBIICHUC. B uenwu Bo3HUKaAET PE30HAaHC HaHpH)KCHI/If/’I, IIpU 3TOM:

1. [TotHOE compoTHBiIeHKE Z LIETIH PAaBHO TOJBKO aKTUBHOMY CONPOTUBIICHHUIO Ra 1enu u
JIOCTUTaeT MUHUMAJIbHOTO 3HAYCHUS

Z=RZ+(X_—X.)? =R? =R, . X0 = Zc.

2. [leficTBytolllee 3HaU€HUE TOKA | B 1IeNK JOCTUTaeT MaKCUMAIbHOTO 3HAYEHUS

3. Hampspkenue Ha MHAYKTUBHOM corpoTuBieHun UL u émxocTHOM conpoTuieHnn Uc paBHBI
¥ 3HAYMTEIIFHO MPEBBIIAIOT HAaNpsDKeHHe Ha 3axumax nenu U, = U, >>U.

~ R P
4. Koapduuuent momuoctu NOSep = 27" 1 yron casura ¢a3 Mexay TOKOM U HampsiKe-

HHUEM Ha 3aKMMax LCMH, YTOJI ¢ = 0.

5. Hal’[pﬁ)KeHI/IC U Ha 3a)xnMax LEIK paBHO HAIIPSKCHUTO Ua Ha aKTUBHOM COITPOTHUBIICHUU
2 2 2
e U=4/U2+(U_-U.) =/U? =U,, 1.x. UL = Uc.

HOpﬂIlOK BbIITOJTHCHU A paﬁoTbl .

C
o 1
&/ y - 1. Cobparth 31.cXeMy U MOJKIIOYNTD K
«—> R UCTOYHHKY BPEMEHHOTO
° » y
~ U y HanpspkeHus. B aToit cxeme Ra —
. aKTUBHAs. COCTABJIAIOLIAS TIOJHOTO
L
v CONMpOTUBIEHUS  ZL  KaTylIKH

WHIYKTUBHOCTH L.

2. VI3MeHss 9acTOTy TOKA YCTAHOBUTH PE30HAHC HANPSHKEHUH B IICTIH.
3. Usmepurs Tok | B ienu, Hanpsbxkenue U Ha 3axumax 1ienu, Hanpsbxenne Ue

Ha KOHJeHcaTope, HanpsbkeHne Uk Ha kaTryiuke L, akTuBHOE conpoTHBIIeHNE KaTylmKu Ra 1
3aHECTH B TaOIMILYy.

I, (A U, (B) Ue, (B) Uy, (B) Ra, (Om)

4. Tlo pe3ynabTataM U3MEpPEHHUH BBIUUCIIUTD:
a.) IlonHoe conpoTHBIeHNE KaTyIIKH MHIYKTUBHOCTH L.

6.) IHIyKTHBHOE CONPOTUBIICHUE KATYILKH.

X, =22 -R?

B.) EmkocTHOE COIIPOTUBJICHHUEC KOHACHCATOPA.

F.) AKTI/IBHYIO COCTAaBJIAIOIIYTIO HAIIPSKCHUS HA KaTyIIKE.
U, =I-R,

1.) UHAYKTHBHYIO COCTaBIISIONIYIO HAa KaTyIIKE.
U =1-X_



e.) HanpspkeHnue Ha 3a)KuMax dJLLIECTH.
U= \/Ui +(UL - Uc)2

xk.) [TonHOE COMPOTHBIICHHE TICTIN.
Z= \/Rezn +(X =X )

3.) JleiicTByroIIIeE 3HaUECHUE TOKA B IICTIH.

n.) [lomHYIO MOIITHOCTD LICTIH.
S=U-I

K.) AKTUBHYIO MOIIIHOCTD LICTIH.
P=U,-I

11.) Koaddunuent MmonHocTH 1 yron cupura das.

Cos —E' —arccosE
¢ g’ ¢ S

5. Pe3ynpTaThl BEIYMCICHUH 3aHECTH B TaOJIHILY.

Zx, XL, Xc, Z, UL (B) |Uc, B) [ U, (B) |S, (Br) | P, (BT) |coso | o
(Om) (Om) (Om) (Om)

6. IlocTpouTh BEKTOPHYIO AUarpaMMmy HamnpsKeHUH, yKa3aB Ha Hell TOK | (Ha OTAEeIbHOM JIUCTE).

7. C,Z[eHaTB 3aKJIFOYCHHUC 110 UTOraM pa6OTBI.

JlabopaTopnasi padora Ne 5

«Pe30HaHC TOKOB B eI NEPEMEHHOTO TOKA IMPU MapaljiCJIbHOM COCAUHCHU N
AKTUBHO-UHAYKTHBHOT'O U €MKOCTHOTO COHpOTHBJ’IGHHfI»

Hean padoTh:

OnbITHBIM MyTEM MPOBEPUTH OCHOBHBIE COOTHOILIEHUS [T LIEMH HEePEMEHHOr0 TOKa ¢
napajieNlbHO BKIIFOYCHHBIMUA aKTUBHO-UHIYKTHBHBIM U €MKOCTHBIMH CONPOTHBIICHUSIMA
(pa3BetBiéHHas RLC-1iens) npu pe3oHaHce TOKOB.

Coaepsxanue padoThI:

B passerBnénnoit RLC-1enu nepeMeHHOro TOKa ¢ BO3MOKEH PEKUM pabOThl KOT1a MHIYK-
TUBHOE COIIPOTUBJIEHHE paBHO eMKOCTHOMY (XL = Xc). B aToM cinyyae o6muii Tok IB nenu
COBIAJAET Mo ¢a3e ¢ HANPsHKEHUEM Ha 3a)KMMax Lenu. B 1enu Bo3HUKaeT pe30HaHC TOKOB.
IIpu sTOM:

1. IlonHoe conpoTuBieHue enu Z UMEET YMCTO aKTUBHBINA XapaKTep U ONpeesieTcs Mo

dbopmyre:

U .
Z =—; rne U — HanpsDKeHUe Ha 3aKUMax 1enu. | — o0muii TOK B 1eTH.

[Ipu aTOM Z gocTUraeT MakKCHMaJIBHOTO 3HAYSHUS, a OOIIHI TOK | — MHHUMaIBLHOTO
3HAUYCHMS.




2. [TontHOE CONPOTUBIIEHUE AKTUBHO-UHIYKTUBHOW BETBH:

3. EMKkocTHOE COIIPOTUBJICHUH LCIIU C €MKOCTBIO:

U N
Xc =—:rae lc — Tok B BETBU C EMKOCTBIO.
e
4. HIyKTUBHOE CONPOTHUBIIEHNE aKTUBHO-UHIYKTUBHOW BETBHU:

X, =42} -RZ;

rie Ra —akTUBHOE COMPOTUBIICHHE AKTUBHO-UHAYKTHBHOMN BETBU
5. AKTHBHas MOIIHOCTb IIENU PaBHA:

2
P=I;-R,
P
6. Koapdunuent MmomnocTu COS ¢ = s =1, yron cnpura a3 ¢ =0.
[Tpu pe3oHaHCe TOKH B TTApAJUICTBHBIX BETBSAX JIOCTUTAIOT MAKCUMAaJIbHOTO 3HAUCHHS U PABHBI
Mex Iy coboi I =lc.

HOpﬂIlOK BbIITOJTHCHU A paﬁoTbl .

1. C06paTI> CXCMY H MNOAKIIOYNUTH K HMCTOYHUKY IEPEMCHHOI'O TOKaA. Wsmenss YaCTOTy TOKa
YCTAaHOBUTB PE30HAHC TOKOB B LCIIH.

I

| : Ra
[ 4
I
~U G
[

B 51011 cxeme Ra — akTHBHAs cOCTaBIIAIOLIAs TOJTHOTO COMPOTUBIEHUS Z1

KaTyIIKu UHIyKTUBHOCTU L. C — KOHAeHcaTop.

2. V3meputhb Hanpsbxenue kouTypa U; Tok menu |; Tok karymku | ; Tok KonaeHcartopa Ic;
AaKTUBHOE CONIPOTHUBIICHHE KaTyIIKH Ra,

Pe3ynbratsl 3aHecTu B Ta0uIUIy.

U, (B) l, (A) IL, (A) Ic, (A) Ra, (Om)

3. Mcnonb3ys pe3yiibTaThl M3MEPEHHI BHIYUCIHUT:
a.) [lomHOE COMTPOTHRIICHUE BCEH DII.IICTIH.

z-~

0.) EMKoCTHOE cOpOTHBIIEHNE BETBH C EMKOCTBIO.



r.) UHAyKTUBHOE CONPOTHBIEHUE AKTUBHO-UHYKTUBHON BETBH.

X, =42} -R:

1.) AKTUBHYIO MOIITHOCTb IICTIH.

P=17-R,
e.) [loaHyro MOIIHOCTH LIETIH.
S=U-I
x.) Ko dunment mourHocTr u yron casura ¢as.
P
COSp = —
*7s
4. Pe3ynbTaThl BHIYMCICHUN 3aHECTH B TAOJIHUILY.
Z, (Om) ZL,(Om) | XL, (OMm) | Xc, (Om) P, (BTt) S, (B-A) cos @ [0}
(rpan)
5.

6. IlocTpouTh BEKTOPHYIO qUarpaMMy TOKOB M HANpPsDKEHUH (Ha OTAEIBHOM JIHCTE).

7. CpnenaTh 3aKJIIOYCHHE 110 UTOTaM PaOOTHI.

7.5. TunoBble 3aJaHUA AJIA OLEHKH 0CBOeHUd TeMBI 1.5.
«Tpexdasnbie Jj1eKTpUUECKHE LETTH»

7.5.1. Bonnpochl 171l yCTHBIX OTBETOB

1. Yro Takoe Tpexda3Hblii mepeMEHHBIN TOK U IOYEMY OH TaK Ha3bIBACTCS ?

N

. HagepTtuTe Tpexda3Hyro 4eThIpeXIIPOBOIHYIO IIETTh COSTUHEHH YO 3BE3/I0M.
3. 3anuiiruTe COOTHOLIEHNE MeXAY (Pa3HBIMU U JTMHEWHBIMHU TOKAMH U HarpsiKe-
HUSIMU B COEIMHEHUH 3BE3/1a.
4. TTpu kaKuxX yCIOBUSX MOKHO COEAMHSITH MOTPEOUTENEH Mo cxeMe «3Be3a 0e3 HyJIeBOTro
npoBoaa ?
. Kakas Tpexda3znas Harpy3ka Ha3bIBa€TCsi CAMMETPUYHOM.
. UeM oTnmvaeTcs HECBSI3aHHAS M CBSI3aHHAS TpeX(a3HbIE CHCTEMBI?.

. Kakue CTAaHAAPTHBIC HAIIPSKCHUS B TpeX(I)EBHLIX nemnsx Bam W3BECTHBI?

0o ~N O 01

. HauepTuTte TpexdasHyo 3J1eKTpHUUECKYIO LIETIh COETMHEHHYIO IO CXeMe
TPEYTOJIbHUK.
9.3anummTe COOTHOMICHHUS MEX Y (Da3HBIMU U JINHEHHBIMH TOKaMH U HAIIPSDKEHUSIMU B
COEITMHEHUU TPEYTrOJIbHUK.

10. Harmumwre popmyity [uist onipeieieHnst ak THBHON MOIITHOCTH TpeX (ha3HOM
LIENU [IEPEMEHHOTO TOKA.

11. Hanummre popmyiy [uis onpesielieHus: peakTUBHON MOIIHOCTHU TpeX(}azHoit
LENH MePEMEHHOT0 TOKa.

12. Hanummre popmyiny /i onpeeneHus MoTHOH MOITHOCTH TpeXda3zHon
LIENU [IEPEMEHHOTO TOKA.

13. Yemy paBeH kK03 PHUIIMEHT MOIIHOCTH CUMMETPUIHON 3-X (pazHoi mernu?

14. Kaxk cienyer NOAKIIOYUTH BOJIBTMETP YTOOBI U3MEPUTD (pa3HOE U JTUHEHHOE

HanpspkeHus 3-X Ga3Ho# 1uenu ?
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7.5.2. leMOHCTPAIlMOHHbIE BAPHAHTHI KAPTOYeK /JIs1 TeCTHpoBaHus 1o Temam 1.4 — 1.5,
(O01mee KOTHYECTBO KapTO4eK - 20 MITYK)

[IporpaMMupoBaHHbIi | DJACKTPUUICCKHE EnH | Kaprouka Ne 1
KOHTPOJTb IIEPEMEHHOTO TOKA
Tok, H3MEHEHHSI KOTOPOTO MO 3HAYCHUIO U 1. ITocTossHHBIM
HaITPaBJICHUIO TOBTOPSAIOTCS YEPE3 PABHbBIE
1 | TPOMEKYTKH BPEMEHH, Ha3bIBAIOT. ..... 2. Ilynecupyrommm
3. IlepeMeHHBIM
ConpotuBiieHne, KOTOpoe B cpeiHeM He noTpednser | 1. HyneBsim
5 HHEPrUIO0 HA3BIBAETCH. .. ..
' 2. PeakxTHBHEIM
3. HeittpanbabiM
VYkaxute napaMeTp NepeMeHHOro Toka oT kotoporo | 1. JlelicTByrolee 3HaUEHUE
3 3aBUCUT UHIYKTUBHOE CONIPOTHUBJICHUE. HaIpPsKEHUS
2. HauanbHas (a3za
3. Ilepuon mepeMeHHOT O
TOKa
UeMy paBeH TOK B HYJIEBOM IIPOBOAE IIPHU 1. Hymro
A CHUMMETPUYHON Harpy3ke?
' 2. ®a3zHOMy TOKY
3. JIuHeiHOMY TOKY
Mo xaxoii cxeme | 1- «TPEyroabHUKOM»
5 | ¢ | COEIMHEHBI
0OMOTKH?
2.«3B 150
. A «3Be3101»
— /“\N\’“\—‘ 3. «3Be310i1» ¢ HYJEBBIM
IIPOBOJIOM
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[IporpaMmmMupOBaHHBIN
KOHTPOJIb

DJIEKTPUYECKHE LIETH
IIEPEMEHHOI0 TOKa

Kaprouka Ne 2

BpPEMCHH HA3bIBAIOT......

3HaUYeHHUE CUJIBI IICPCMCHHOI'O TOKa B 1000 MOMEHT

1. BpeMeHHBIM 3HaU€HHUEM

2. MrHOBEHHBIM 3HAUEHHUEM

1.
3. ITocTOsSIHHBIM 3HAYEHUEM
CornpoTuBIiieHHE, KOTOPOE HEMPEPHIBHO NOTPEOIIIET 1. DpdekTuBHBIM
HHEPIUI0, Ha3bIBAETCA. . . . .
5 2. Ilone3npim
3. AKTUBHBIM
VYkaxxure napameTp nepeMeHHoro Toka ot koroporo | 1. HauansHas ¢asa
3aBUCUT €EMKOCTHOE COIIPOTHUBIICHUE.
3 2. Ilepuon nepeMeHHOTO
' TOKa
3. JleiicTBy1OIII€€ 3HAUCHUE
HaIpsHKEHUS
Bcerna nu cymma (ha3HbIX TOKOB IIPH COEAMHEHUT 1. Beerna
«3BE€3/I0M» paBHA HYJIIO, €CJIM OTCYTCTBYET HYJIEBOU
4 poBo? 2. TosbKO TIpU paBEHCTBE

(ha3HBIX TOKOB

3. TonabKO Mpu paBeHCTBE
(ba3HBIX HAMPSKEHUM

ITo xakoi cxeme
BKJIFOUEHA

—X-

Harpy3ka?

R 1 HR-
R 1B &

@'9
ke

1. «TpeyroapHUKOMY

2. «3Be3101»

3. «3Be370i1» C HYJIEBbIM
MIPOBOJIOM
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7.5.3.J1abopaTopHas padora Ne 6

«HccnenoBanue Tpex(pasHoil YeTbIPEXNPOBOAHOM JJIEKTPUYECKON L enH
CHHYCOHJAAJILHOI'0 TOK2»

e paboTsl

OnBITHBIM MYTEM MPOBEPUTH OCHOBHBIE CBOMCTBA TpeX(pa3zHOil UeTHIPEXITPOBOTHON LIETU
CHUHYCOM/IaJIbHOTO TOKA, OIIPEIEIUTh Ha3HAUEHUE HYJIEBOI'O IIPOBOAA.

Conep:xkanue padoThbl

[Tutanue moTpeOuTENell NMPU BKIIOUEHHH «3BE3I0H» MOMKET OCYIIECTBIATHCA C HYJIEBBIM
npoBogoM uiau Oe3 Hero. Ilpu 4eThIpEXNpoBOAHONW cHUCTEME HYJIEBOW IPOBOJA I03BOJISET
MOJIyYUTh HE3aBHCUMYIO paboTy (a3 moTpebureneii. braromaps HyneBoMy IpOBOY, MPH JIFOOBIX
Harpyskax ¢a3s, HanpspkeHust Ha ¢a3aX OIpUEMHHKA OCTAal0TCA HEM3MEHHbIMU. [Ipu oTKiIroueHuH
HYJICBOTO IPOBOJA HANpPsDKEHUS Ha (asax IepepacrpenesssioTcss MpsiMO TPONOPLUUOHATBHO
COIIPOTHBIJIEHUSIM  (pa3, UTO HEJONYCTUMO JUIi HOPMaJbHOM paboThl  moTpeduTenei
AJEKTPOIHEPIUH.

Ecnu Harpy3ka Ha (a3ax ofnHaKoBa (CHMMETpPHUYHAs Harpy3ka), TO €CTh CONPOTUBIEHUs (a3
OJIMHAKOBbI, TO NPHU BKIIOYEHUM U OTKIIOYEHUM HYJEBOTO IPOBOJA HaIpsDKEHHUsS Ha (aszax
OCTalOTCsI HEU3MEHHBIMH, TOK B HYJIEBOM IPOBOJIE OTCYTCTBYET, HEOOXOIMMOCTH B HEM HET.

[Ipu cUMMeETpUYHON CcHCTEMEe HANpsHKEHUM (C HYJEBBIM IMPOBOAOM) WM PAaBHOMEPHOM
Harpyske ¢a3: _

1. Juneiinbie Hanpsokenns U, B V3 pa3s Gombure dasubix Hanpsokernii Uo.

U,=+3-U,

2. Jluneiinpie Toku |y paBHBI pa3HBIM TOKaM lo.

4. Kocunyc yria casura (a3 Mexxy HalpspkeHneM Ha ¢a3ze U TOKOM B Hel Wil KO3 UIIUEeHT
MOITHOCTH (ha3bl paBeH:

R
Cosgp, = —d’; rae Ro — akTUBHOE CONpPOTUBIIEHUE (a3bl.
@
5. AKTHBHas MOIIHOCTb OJHOM (pa3bl:
P,=U,-1,-cosg,
6. Koapduument Mmomuoctu TpéxdhazHoil CHMMETPHUYHON CHCTEMbI TOKOB PaBEH
KO2(DPUIIMEHTY MOIITHOCTH OJTHOM (ha3bl:
COS ¢ =COS Qo
7. Ilpy cHUMMETPUYHOM cHUCTEeMe HaIlpsDKEHUM M paBHOMEpHOH Harpyske (a3 axTHBHas
MOIIHOCTB TpeX (a3:
P=3P,=3U,-1,-c0sg,; wm P=+3U,-1 -cosg
8. Ilpu HecUMMETPUYHOU CHUCTEME HANpsHKEHUH WM NPH HEpaBHOMEPHOM Harpyske ¢as
aKTHBHAs MOIIHOCTH TpeX(a3HOW CUCTEMBI paBHA CyMME MOIIHOCTEH OTAENbHBIX (a3:
P=P,+P,,+ P,
9. PeaxTuBHas MOLTHOCTH TPEX(HAa3HON CUMMETPUYHON CUCTEMBI TOKOB paBHa:
Q=3U,l, sing,; mm Q =\/§Uﬂ 1,-sing

10. ITomHast MOLTHOCTH TPEX(HA3HOM CUMMETPHUYHON CHCTEMBI TOKOB paBHa:



S=4P?+Q?%; wm SZ\/_SUﬂ-[7

Iopsinok BbINOJHEHUS PA0OTHI

1. Ha ma6oparopuom ycrpoiicte K — 4826
IeNb TI0 CXeMe «3Be3/ia» ¢ (hazamu, paBHOMEPHO HArpy>KEHHBIMH OJMHAKOBBIMU

coOpatb Tpéx(a3Hyro YeThIPEX-TTPOBOAHYIO JJI.

comporusnenusamu: R,, =R, =R, =R, = Om
1A — TUHeHHBIH TOK Raoa loa-pa3ublii TOK
A —
o A A
[a]
<
> 2
=) laB Reos loB
B — —
°
A
(]
2 g 2 Rac loc
C ® \ 4 > O —» - >
g
= JOK_B HYJIEBOM NPOBO/I€
«—
0 e—

v

2. 3amepuTh (a3Hble U TMHEHHbIC HAMIPSKEHUS U TOKHU MPU BKIIOUYEHHOM U OTKIIFOUEHHOM
HYJICBOM IpoBojie. Pe3ynbTarsl u3MepeHuii 3aHecTd B Tabiuibl 1 u 2.

Tabmuua 1.
Hyneoli mpoBoJ1 BKIIOYEH
Jlunerinbie da3Hble ®da3Hblie ConpoTuBneHus
HaNpsHKEHUS HaNpsHKEHUS TOKH dbas3
Uas | Usc |Uac |[Uoa |Uos |Uasc | loa los loc lo Roa | ReB | Rac
@ B B B |[B B A [A A A [Ow |Om |(Ow
Tabnumna 2.
Hynesoii npoBoj OTKIIFOUEH
JInneinble da3zHbIe ®da3zHble ConporusieHus
HaNpsHKEHUS HaNpsHKEHUS TOKH ba3
Uas |Usc |Uac |[Uoa |Uass | Uac | loa los loc lo Roa | RoB | Rac
B B B |[B |B B |[A) |A) A |A) O™ |Owm |(Owm)

3. y6CIlI/ITBC${, qTo J'II/IHCI\/JIHBIG n (ba3HLIC HaHpH)KCHI/IH CBs3aHbI COOTHOIIICHHUECM :
U,=vJ3u,=

4. Y6enuthcs, 9To (Ga3Hble TOKU PaBHBI MEXKIY CO00M, U paBHBI COOTBETCTBYIOIIUM JIMHEWHBIM
TOKaM (SIBJITFOTCSI X TIPOJOJIKEHUEM ).

5. OHpCI[CJ]I/ITB IMOJIHBIC COTIPOTUBJICHHUA (1)8.32

|<DA: IcDB: I@c: |¢:
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U
Z(DAZZ(DB:Z(DC:Z(D: ? =

I(T)

6. VYOenurbes, 4TO TOK B HYJIEBOM IIPOBOJE OTCYTCTBYET
lo=0
7. OmnpenenuTh KOCHUHYC Yyrja ciaBura ¢a3 MexIy TOKOM U HampsbkeHueMm (a3l
(k03¢ GUIHEeHT MOIIHOCTHU (a3bl)
CoS @, = Z—(D =
D
8. OmnpenenuTb aKTUBHYIO MOLTHOCTH OAHOM (ha3bl
P,=U,-1,-cosg, =
9. OmnpenenuTs CyMMapHYK aKTHUBHYIO MOIIHOCTh JaHHOW Tpex(a3HOH  CHMMETPUYHOM
CHCTEMBI TOKOB
P=3-P, =
10. Ompenenuth aKTUBHYIO MOIIHOCTh CHUMMETPHYHON TpEX(Pa3HOI cucTemsl uepes
JUHEWHBbIE TOKM U HANPSOHKEHUs, YUYUThIBAsE YTO JUII CHMMETPUYHOM CHUCTEMBbI
K03()(PUIMEHT MOIIHOCTH  COS @ = COS @, =
P=\/§~Uﬂ |, -cosp=
11. Onpenenuts peakTUBHYIO MOLTHOCTh CHMMETPUYHOM TPEX(Pa3HON cUCTEMBI
TOKOB:
Q=+3-U,-I,-sinp=
12. Onpenenuth NOJHYIO MOLUTHOCTb CHMMETPUUHON TPEX(Pa3HOH CUCTEMBI TOKOB:
S:\/§.U‘1~IJ= wim  S=,P?+Q% =
13. CoOparp BBILIENIPUBEIEHHYI0 CXEMYy C HYJIEBbIM IPOBOJOM M C HEPAaBHOMEPHO
3arpy>keHHbIMH (pazamu
(Roa= Om; Ro = OM; Raoc= Om)
14. 3ameputs QasHble U JWHEHHBIE HANPSKCHUS W TOKU MPH BKIIOYCHHOM W OTKIIOYEHHOM
HYJIEBOM NpoBoOJEe. Pe3ynbTaThl U3MepeHHid 3aHECTH B TAOJIULIBI
3u4.
Tabnuma 3
Hyneoli mpoBoJ BKIIOYEH
JInnennble da3zHbIe ®da3zHble ConpoTuBieHus
HaNPSHKCHUS HaNPsHKCHUS TOKH ¢a3
Uas | Usc |Uac [Uoa |Uss |Uac |loa |los | loc | o Roa | Ros | Rac
@ B [B B B B A A [A [A) |[Ow | Ow |(Ow
Tabmnuma 4
HyneBoii npoBoj OTKIIFOUEH
JIunelinbpie da3zHbIE dazHble ConpoTHuBieHus
HanpsHKeHUs HanpsHKeHUs TOKH da3
Uas |Usc |Uac |[Uoa |[Ua |[Uac |loa |los | loc | o Roa | RoB | Rac
B B B B B B A A A [A) [(Ov |Ow |(Om
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15. YGenuThcs, 4TO P BKIFOYEHHOM HYJICBOM ITPOBOJIE HANPSDKEHHS Ha (pazax paBHBI MEXKIY
coboil.
Uoa =Uea =Ugy =
16. YOenutbcsi, UYTO NpU BBIKIIOYEHHOM HYJIEBOM NPOBOJAE HampsDkeHHs Ha  (aszax
nepepacnpeeNstOTCs MPOMOPLIUOHAIBHO COMPOTUBICHUAM (a3
(Za, Zs, Zc)
17. Cpenatp 3akio4eHHe MO pe3yabTaraM paboThl. OOBSICHUTH, CChUIASCh HA PE3yJbTATHI
3aMepoB, HEOOXOIUMOCTb HYJIEBOTO IIPOBOJIA.

7.5. KonrpoabHas padora no temam 1.1 - 1.5
Bapuant Ne 1

1.3apa4a 2.6
Uepes npoBoguuk B TeueHue 0,5 g npoxoaut 3apsan Q = 2700 Kn. Onpenensite TOK B
BJIEKTPUYECKON LIECTH.

2.3amaua 3.6 (s yria 25°)

B oaHopomHOe MaruuTHOE moJie ¢ uHaAyKiued B = 1,4 Ti BHeceHa psSMOYroJibHAs paMKa
mromansio S = 150 cM? nepreHANKyISpHO IMHASIM MarHUTHOTO T1071s. ONpeieInTh MarHUTHEII
TIOTOK, IPOHM3BIBAIOIIMI Ty PAMKY, 1 MArHMTHBIH MOTOK TIpH ee moBopoTe Ha yrisl 25° u 65° ot
BEPTUKAJIH.

3. Uto Takoe anekTpudeckas 1uenb? M3 Kakux 3J1eMEHTOB OHA COCTOUT?

Bapuant Ne 2

1.3anauya 1.6

JIBa 3apsga Q1 = 5-10% Knu Q; =12-108 Kn, Haxoasmuecs Ha paccTOSHUM

r =20 cM Ipyr OT Apyra, pa3/ieiaeHbl AUIEKTPUKOM. B KauecTBe MuUANeKTprKa UCII0JIb30BaHA
napauHupoBaHHas Oymara. OnpenenuTb CUTy B3auMoJecTBUsA 3TUX 3apsaaoB. Kak ona
W3MEHHUTCS, €ClI yOpaTh JUAIEKTPUK?

2.3agaua 3.8
Onpenenuts UaMeTp paMKH, MOMEIIEHHON B OJHOPOJHOE MAarHUTHOE TI0JIE€ ¢ MATHUTHOM
unayknuen B = 0,6 T mox yriom 45° x IMHUAM MarHUTHOTO TOJIS, mipu 3ToM @ = (0,0085 BO.

3. KaKyIO BCJIIMYMHY HA3bIBAIOT JJICKTPUUCCKHUM HAIIPSXKCHUEM M B KaKUX CAUHHIIAX eé HU3MEPSIOT
7

Bapuant Ne 3

1. 3agaua 1.7 (ny151 BoabI)

Onpenenuts CUITy B3aUMOAECUCTBUS IBYX 3apsii0B

Q1=3,5-107 Kinu Q2=6-10" K1, HaxoAsAIKXCs HA PACCTOSHUM =5 CM JpYT OT Apyra u
MOMEIIEHHBIX B Boy. Kak m3MeHuTCs cuiia B3auMOAEMCTBYSI, €CIIU BOAY 3aMEHUTH: 1)
TpaHchOpPMaTOPHBIM MaciioM; 2) CIUPTOM; 3) KepocuHOM; 4) napaduHom?
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2. 3agayva 3.6 (nas yria 55°)

B onHOpogHOE MaruuTHOE nose ¢ uaAykuuei B = 1,4 Ti BHeceHa npsMOyroJjibHas paMka
mromaneio S = 150 cM? eprneHnKyIApHO JTHHASIM MATHUTHOTO TOJIS.

OrnpenenuTb MATHUTHBIN MOTOK, MPOHU3BIBAIOIINN 3Ty PaMKY, U MAarHUTHBIN IMOTOK MIPU €€
noBopoTe Ha yrisl 25 1 55° ot BepTHKaN.

3. Kakyto Benmnuuny HazbiBatoT DJIC U B KaKuX eIUHUAIIAX €€ U3MEPSIOT

Bapuant Ne 4

1.3agaua 2.9

ITo NpOBOJHMKY ¢ HOMepeuHbIM cedenueM S = 0,24 MM2 IPOXOJUT TOK, TNOTHOCTH KOTOPOro J =5
A/MM2. OTIpenienuTh TOK U 3apsl, TIPOLIEIIINiA Yepe3 NpoBOAHHUK 3a Bpems: 1) 0,005 ¢; 2) 1 ¢; 3)
100 mkc; 4) 20 mc; 5) 0,4 ¢; 6) 5 c.

2.3agaya 3.9

MarnuThsiii notok @ = 0,002 B6 nponussiBaeT paMKy B (popMe paBHOCTOPOHHETO TPEYTOJIbHUKA
CO CTOpOHOM 24 cMm.

OrnpenenuTb MArHUTHYIO UHIYKIIAIO OJTHOPOTHOTO MAarHUTHOTO TIOJIS, €CJIM paMKa pacIioioKeHa
1o/ yIiioM 75° K TMHUSM MarHUTHOTO TIOJISL.

3.Kakyro BennunHy Ha3bIBAIOT CHJION TOKA (TOKOM) M B KaKUX €IUHUIIAX €€ U3MEPSIOT?

Bapuanr Ne 5

1.3apauya 1.5 (nast Boabl)

Paccrosiane mexay apyms 3apsaamu Q1 = 1,6-10-6 Kn u = 8-10-6 Ku1, yTo6s1 oHM
OTTaJKUBaJIUCh ¢ cuioi F = 3,2 H, Oyayun noMemnieHHbIMU B BOJly, KEPOCHH.

2. 3anava 3.6 (a1s yraa 90°)

B onpHopoaHoe MmaruuTHoe nose ¢ uaaAykuuei B = 1,4 Tin BHeceHa npsMOyrojbHas paMKa
mwiomansio S = 150 cM2 nepneHIuKyIapHO JUHUAM MarHUTHOTO 1osist. OnpenenuTb MarHUTHBIN
MTOTOK, IPOHU3BIBAIOLINI 3Ty paMKy, U MarHUTHBIH MOTOK MpH €€ MoBOpoTe Ha yribl 25 u 550 ot
BEPTHUKAIIH.

3. KaKYIO BCJIIMYMHY HA3bIBAIOT COIIPOTUBJICHUEM U B KaKUX CAUMHUIAX e€ HSMep}IIOT?

Bapuant Ne 6

1 .3agaya 2.10 (KOHCTAHTaH)

OrnpenenuTh COMPOTUBIICHUE MPOBOJIA, MMEroIIero uHy L = 150 M u nuametp
d = 0,2 MM, BBITIOJIHEHHOTO H3: 1) KOHCTaHTaHa; 2) naTyHH; 3) crany; 4) dbexpais; 5) mIaTuHsL; 6)
QTFOMHUHHUS.

2.3apayva 3.11
B 0/1HOpOTHOM MarHUTHOM I10JI€ HAXOUTCS MPSIMPIUHEHHBIN TPOBOIHUK C TOKOM | =25 A u
mmanoi L = 80 cm o yrmom 30° k BekTopy MarHuTHO#H HHAyKIwH. ONpeIeauTh MATHUTHYIO

MHIYKIHIO MOJIs, €CIIU CHJIa, IENCTBYIOIIAs Ha MPOBOIHUK, F = 3,2 H.

3. KaKym BCJIIMYMHY HA3bIBAIOT IPOBOJUMOCTBIO U B KAKUX CAMHHUIAX ec I/ISMepHIOT?
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Bapuant Ne 7

1.3agauya 1.8

JBa 3apsina Q; u Q: HaxomsAmUXcs Ha paccTosHuu I = 10 cM B Bo3ayxe,
B3auMojeicTBytoT ¢ cwiod F = 1,2 H. Onpenenuts 3apsan @ eciu
U3BeCTHO, uT0 Q;= 6102 K.

2.3agaua 3.12
OrnpeaenuTh yroja MeXay TPOBOTHUKOM JITTHHOM

L = 1,2 m, no koropomy npoxoautr Tok | = 30 A, ¥ BEKTOpOM MarHUTHOU
nHAYyKIMA B = 1,2 Tin 0qHOPOAHOr0 MarHUTHOIO IOJISA, €CIU CWJIA, ACUCTBYIOLIAs
Ha 3TOT NMPOBOJHUK, F = 8,5 H.

3. Kak ONnpeaAcCIIETCA MOIIHOCTE HArpy3Ku B LEIH IMOCTOAHHOI'O TOKAa M B KAaKHX
CAMHHUIOax OHa I/I3ME‘,p$IE‘,TC$I‘.7

Bapuant Ne 8

1. 3apaua 2.43

Hamnpsbkenue Ha 3akMMax MCTOYHHUKA, HATPY>KEHHOTO COMPOTUBIICHUEM

R =25 Owm, U =4,5 B. HanipskeHue Ha 3a)KHMax TOro e uctounuka 6e3 narpysku U =4,77 B.
Ornpenenutb BHyTPEHHEE COMPOTUBIICHUE NCTOYHHKA.

2.3anauya 3.10 (nas yruaa 90°)

[IpsimonnHeiHbIi npoBoaHUK AuHON L = 0,3 M, 10 KOTOpOMY ITPOXOAMUT TOK

| =12 A, nomenieH B OJJHOPOIHOE MarHUTHOE T10JI€ C MArHUTHON MHAYKLUEH
B = 0,5 Tn. Onpenenuts cuily, AEHCTBYIONIYIO HAa IPOBOJHUK, €CJIM OH PACIOJIOKEH: a)
MEPIEeHIUKYJIAPHO JTUHUAM 10J1s1; 0) BAOIb JIMHUHN MOJIS.

3. Chopmymupyiite 3akor OMa JJIs yd4acTKa ICKTPUICCKON ST .

Bapuant Ne 9

3amaua 1.9. Mexy aByms 3apagamu Q= 22 -107 Kn n Q.= 510" K nomemén
snekTpokapToH. Cuna B3aumMoeiicTBus, >Tux 3apanos F = 0,8 H. OnpenenuTs paccTosHUE MEXKILY
HUMMN.

3anaua 3.39.

Onpenenuts cuily B3aMMOAECUCTBUSI IBYX IPOBOAHUKOB C TOKOM, PACIOJIOKEHHBIX Ha PACCTOSTHUU
a =15 MM JIpyr OT Apyra B BO3JIyXe, 10 KOTOPBIM Ipoxoaar Toku 11 =30 A, 12=75 A.
[TpoBoguuKM uMeroT AnuHy L =200 MM KaKIbIi.

3. Chopmynupyiite 3akoH OMa [ MOTHON SIIEKTPUUECKOI Lemnu.

Bapuant Ne 10

1. 3agaua 2.51



K ricTouHnKY MOCTOSIHHOTO TOKa ¢ 3. 1. ¢. E =125 B moakr0YeHsI Mociae10Ba-TeaIbHO TPU
pesuctopa conpotuBiaeHussiMu Ri =100 Om, R2 =30 Om, R3= 120 Om.
OrnpenenuTh TOK B IIETIH, MTaJICHNE HAMIPSKEHUS U MOIIIHOCTh Ha KaKJIOM pe3uctope. BHyTpeHHUM
COIPOTUBIIEHUEM HCTOYHHKA TIPEHEOPEUb.

2.3agaya 3.20
OmnpenenuTh, Ha KAKOM PAaCCTOSTHUM OT IIPSIMOJIMHEMHOI O MPOBOAHUKA, HAXOI-ILIEroCs B
BO3AyIIHOM cpene, mpu Toke | =100 A nanpspkennocts H =400 A/M. OnipenenuTs HHIYKIUIO

IOJISI B DTOM TOUKE.

3.Chopmynupyiite nepBsiii 3akoH Kupxroda aj1s 2JIeKTpHIecKoi 1eTH.

Bapuant Ne 11

1. 3agaua 1.44
[Ipu nanpsoxenuu U = 800B mmockuii KoHIEHCATOP MPUOOPET 3apsiT
Q= 20-10° Kn. Onpenenurs eMKOCTb KOHIECHCATOPA M SHEPTHIO DIEKTPHUECKOTO TIOJI.

2. 3apaua 3.24
[To xonpIIeBOMY IPOBOAHUKY MPOXOIUT TOK | = 12 A. OnpenenuTs HaNPsSKEHHOCTh MAarHUTHOTO
OJIS1 B €TI0 IICHTPE, €CIIK AuameTp Kojbia d = 25 mm.

3. Chopmymnupyiite Bropoii 3akoH Kupxroda Jiist 37eKTpHISCKOH METH.

Bapuant Ne 12

3anaua 2.42

K ncTouHuKy MOCTOSIHHOTO TOKa ¢ 3. 1. ¢. E = 1,5 B u BHyTpeHHUM conpoTuB-lieHueM =25 Om
MOAKITIOUEH pe3uctop conpotusienrneM R=10 Om. OnpenenuTs TOK B 1ENU U NaJeHUE
HaIpsKEHUs Ha UCTOYHHKE.

3anava 3.26
Tok, MPOXOISAIIHIA IO KOJIBIIEBOMY ITPOBOAHUKY, | = 25 A u co3naeT HanpsHKeH-HOCTh

MarHuTHoro nojs B reHTpe H = 400 A/m. Onpenenuts quamMeTp KoJblia.

3. Chopmynupyiite 3akoH Jxoyns -Jlenna.

Bapuant Ne 13
1. 3agaua 1.40
Emkocts kornencatopa C = 1,5 Mx®, 3apsi Ha ero oOknagkax Q= 45 10 K. Onpenenutsb
HaIpsHKEHUE Ha 32KUMax KOHJEHcaTopa.
3agaua 3.25
B nenTpe Koap1eBOro NpoBOAHUKA C TOKOM HAMPS>KEHHOCTh MATHUTHOTO T0JiA cocTaBisieT H =

1500 A/m. Paguyc xonbua R = 15 MM. OnipenienuTh TOK, MPOXO0-ISALIHil 10 MPOBOIHUKY.

3. Kakyro BenmnunHy Ha3bIBAlOT HAMPSHKEHHOCTHIO AILIIONS U B KaKUX SMHAIIAX € H3MEPSIOT?
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Bapuant Ne 14

1 3apaua 2.10 (JiaTyHb)
OrnpenenuTh COMPOTUBIICHHE MPOBOAA, MMeroIiero JuHy L = 150 m u nuamerp d = 0,2 mwm,
BBHITIOJTHEHHOTO U3: 1) KOHCTaHTaHa; 2) natynu; 3) ctanu; 4) hexpans; 5) IIaTuHel; 6) aATIOMHHHUS.

2.3axava 3.19

MarnuTHas HHIYKIUS B TOYKE, OTCTOAIIEH OT MPSIMOJIUHEHHOIO MTPOBOJIHMKA, HAXOSIIETOCS B
BO3JIYIIHOM cpefie, Ha paccTosiHur R = 10 MM, coctasiiser B = 0,002 T, OnpenenuTs TOK B
MIPOBOJIHUKE.

3. Kakyro BenmnunHy Ha3bIBalOT MOJIHBIM TOKOM?

Bapuant Ne 15

1.3anaua 1.48

OnpenenuTs eMKOCTh INIOCKOI'0 BO3AYIIHOTO KOH/IEHCATOPA, €CIH IJIO0IIA (b KaK/JON MIIaCTUHA S
=100 cM?, paccTostHre Mesxy HUMH I = 0,4 MM. Kak H3MEHHTCS PacCTOSHME MEK/Y ILIACTHHAMU
IIPU TOM K€ EMKOCTH KOHJIEHCATOPa, €CIIU B KaUeCTBE TUAJIEKTPHUKA UCIIOIb30BaTh
3IEKTPOKAPTOH?

2.3agaya 3.13

OpnHOpoIHOE MarHUTHOE 10JI€ ¢ MarHuTHOM uHaykueit B = 1,0 T nelictByer Ha
MIPSMOJIMHEHHBIN MPOBOIHKMK 0 TOKOM ¢ cwioi F = 0,5 H, Jnuaa npoBoanuka L = 20 cMm.
Onpenenuts TOK, MPOXOAAILIUHI 10 IPOBOJAHUKY, PACIIOIOKEHHOMY MEPIEHANKYIISIPHO JIMHUSAM
MarHMTHOTO TOJIS.

3. CchopmynupyiiTe 3aKOH MOJIHOTO TOKA.

Bapuant Ne 16
1 3apaya 2.12
ConpoTuieHne MaHTaHHHOBOTO TpoBosa mpu 6 = 20° C Ry = 500 Om, a mpu 8 = 280° C
R2 =500,8 OM. Onpenenuts TeMnepaTypHblii K03 (PUIIMEHT MaHTaHUHA.

2.3anaua 3.7

B onHOpOgHOE MarHUTHOE 10J1€ 1O YriaoM 60° K IMHUSAM MarHUTHOTO MOJISI IOMEIIEHA
NPAMOYTOJIbHAsA paMKa ¢ pazmepamu cTopoH 30 u 50 cm. OnpeaenuTs NOTOK, MPOHU3BIBAKOIINN
3Ty paMKy, eciu B = 0,9 Ti.

3.Copmynupyiite 3aKOH 3IEKTPOMArHUTHONW MHTYKIIUH.
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Bapuant Ne 17

1.3agauya 1.52
Tpu xonaencaropa oaunakoBoit eMkocTH C1 = C2 = C3 = 12 Mk®D coeTMHEHBI MTOCIEI0BaTEIbHO.
OmnpenenuTs X SKBUBAIEHTHYIO €EMKOCTb.

2.3agaua 3.46

B 0HOPOIHOM MAarHUTHOM HoJie ¢ nHAyKimeit B = 1,2 T nox yriom 45° k muauaM moms co
CKOPOCTBIO V = 25 M/C IepeMeIiaeTcsi mpsMOJIUHEHHbBIN IPOBOHUK ¢ akTUBHOM JymHon L = 0,3
M. OnpenennTs HaBEACHHYIO B HEM 3. 1. C.

3. Kakyro BenmMunHy Ha3bIBal0OT HAMArHMYMBAIOIIEH (MarHUTOIBUKYIIIEH) CUION?

BapuanT Ne 18

1. 3agaua 2.29
OrnpenenuTh SKBUBAJIEHTHOE COMPOTUBIICHUE JICKTPUUECKOM 1IETIH, MPEACTaBICHHOM Ha puc. 2.3,

ectu R1=2,50M, R2=60M, R3=20M, R4 =1,50OMm, Rs=3 Om.
R A

": L7

. Pus. 2.3

2. 3anaua 3.47

Ha xoH1ax npsMoJuHEeHOTO MPOBOJHUKA, IEPEMEIIIAOIIETOCS B OJHOPOIHOM MarHUTHOM I10JI€ C
unaykuuei B = 0,9 T nepneHaukynspHO TUHUSM OIS CO CKOPOCThIO V = 20 M/C, HABOAUTCS 3.
n. c. E=7,2 B. OnpenenuTs akTUBHYIO AJIMHY IPOBOJHUKA.

3. Chopmynupyiite npunuun Jlenua.

Bapuant Ne 19

1.3amaua 1.51
Konnencaropst eMkoctamu Cp = 10 Mk® u C2 = 15 MK® coeuHeHbI Moc-JIe10BaTEeNbHO.
Ompenenutb | UX 5KBUBAJIEHTAYIO0 EMKOCTb.

2.3amaua 3.18

[To npssMonuHetHOMY TPOBOAHUKY TpoxoAauT ToK | = 50 A. Onpenenutb HaMPsHKEHHOCTD U
WHJIYKIIMIO TIOJISL B TOUKE, OTCTOSIIEH Ha paccTossHUU R = 25 MM oT nmpoBoanmnka. Okpysxarorias
cpena — Bo3ayx. Onpenenuts Te e BenuunuHbl npu Tokax 10, 30, 60, 80 u 100 A.

3. B uém 3akimrouaeTcs siBIeHUE CaMOI/IH,ILYKL[I/II/I?

Bapuant Ne 20
1.3apaya 2.19

Menusiii npoBo nuamerpoM d = 1,2 MM umeet ainuHy L = 120 M. Onpenenuts ero
conporuyienue mpu ® =209 Cu ® = 80° C
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2.3ama4a 3.40

JIBa mpoBOIHUKA, IO KOTOPBIM TTPoxoasT TokH |1 = 60 A u I, =48 A, pacnosnosxe-Hbl mapauieIbHO

apyr apyry. OnpeneauTs MUHUMAJIBHOE PACCTOSIHUE MEKTY HU-MU IIPHU YCJIIOBHH, YTO CHJIA UX
B3aUMOJCHCTBUSA He Jo/bkHA npeBbimath 0,1 H. Jlinaa kaxmaoro u3 npoBogHUKoB L = 75 cMm.

3.B uém 3akiiouaercs sBlieHUE B3aUMOMHAYKIUU ?
BapuanT Ne 21

1.3amauya 1.50
OOm1ast eMKOCTb JABYX MOCIIEI0BATEIBHO BKIIOUEHHBIX KoHAeHcaTopoB C = 1,2 Mmx®. EmKocTh
oxHoro koHjeHcaropa C1= 3 Mk®. Onpenenurs eMKOCTh BTOPOTO KOHIEHCATOPA.

2.3agaua 3.18
Onpenenuts HEOOXOAUMYIO JJIUHY HUXPOMOBOTO 1poBoja auameTpom d = 0,1 MM s
M3TOTOBJICHUS NasIbHUKA MOITHOCTHIO 80 BT Ha Hanpsbkenue U = 220 B.

3.Chopmynupyiite 3akon OMa A1 MAarHUTHOM LIETIH.

Bapuant Ne 22
1 .3agaua 1.53
OO0111ast eMKOCTh TPEX MOCIEA0BATENbHO COeUHEHHBIX KOHieHcaTopoB C = 0,08 MkD.
Ornpenennutb eMKOCTh OJJHOTO U3 KOHJIEHCATOPOB, €CIU eMKOCTH ABYX Apyrux C1= 0,2 Mx®, C2=
0,4 Mx®. OnpenenuTs UX SKBUBAJIEHTHYIO EMKOCTh U NapauIeIbHOM COEAMHEHUN
KOH/IEHCAaTOPOB.

2.3agaua3.45

B npsimonuHeitHOM MPOBOAHKKE ¢ aKTUBHOM AynHOM L = 0,8 M npu ero nepe-menieHuu B
OJTHOPOJHOM MarHUTHOM I10JI€ C MarHUTHOU nHAYKIued B = 0,7 Ti nepneHauKynsapHO TUHUSAM
3TOro 1oJig HaBoAuTes 3. 1. ¢. E = 8,4 B. Onpenenuts ckopocTh NepeMeieHus IPOBOIHUKA U
yThb, IpoiAeHHbIN 3a Bpemst At = 0,06 c.

3.Chopmynupyiite nepssiii 3akoH Kupxroda /115 MarHuTHOU 1emH.

7.6. TunoBbIe 3aJaHUA 1JI OLEHKH OCBOeHUA TeMbI 1.6.
«DJIeKTpUYecKHe U3MepPeHus»

7.6.1. Bonnpocs! /151 yCTHBIX OTBETOB

1. {aiiTe onpenenenre abCOMOTHON MOTPEIIHOCTH U3MEPEHHS?

2. [laiiTe onpeneneHne OTHOCUTEIBHOM MOTPEIIHOCTH U3MEPEHHUS?

3. JlaiiTe onpeneneHue NPUBEIECHHON IOTPEILIHOCTU U3MEPEHUS?

4. Kakum 06pa3oM MOKHO pacHIMPUTh HPEeibl U3MEPEHUS TOKa U HAMIPSKEHUS?
5. Kak B a5ekTprudecKylo 1ienb BKI0YaeTcs: amrnepmerp?

6. Kak B 2JI€KTpUUYECKYIO 1IETb BKIIOYAETCS BOIBTMETP?

7. OOBsICHUTE IPUHIUIT IeUCTBUS MPUOOPAa MAarHUTOAIEKTPUIECKOI CUCTEMBI.

8. OOBsACHUTE PUHLIUII 1EHCTBUS TPUOOPA FNEKTPOMArHUTHOW CUCTEMBI.

9. OOBsACHUTE IPUHIIUII IEHCTBHS TIPUOOPA AINEKTPOTUHAMUYECKON CUCTEMEI.

10. OOBsICHUTE PUHITHAT ASUCTBHS TPUOOpPa HHIYKIIMOHHON CHCTEMBI.
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11. Kakoii nmpubop UCHOIb3yeTCs A1 U3MEPEHHUS MOIITHOCTH MOTPEOUTENS?
12. Kakoit npr0op UCIoNnb3yeTcs Ui U3MEPEHUs SJIEKTPHUIECKOTO CONTPOTUBIICHUS ?

13. Kakoii mpubop UCTOIb3yeTCs I U3MEPEHUS CHIIBI TOKa?

14. Kaxkoii mpubop ucnoas3yeTcst AJi1 U3MEPEHUs dJIEKTPUUECKOTr0 HAPsHKEHUS ?
15. Jlns1 uero npegHa3HayYeHbl METOMETPHI?

16. Kak pa3nn4aroT 3J1eKTpOU3MEpUTEIbHBIE IPUOOPHI 110 POy TOKa?

7.6.2.J1a6opaTopnas padora Ne 7
«A3mepeHne CONPOTHBJIEHHI ¢ MOMOLIBI0 aMIIePMeTPa U BOJbTMETPa»

Hean padoThl

[TproOperenne HaBBIKOB M3MEPEHUH CONPOTUBIICHUN C ITOMOIIBIO aMIIepMeTpa
U BOJIBTMETPA, a,TAKKE, OLICHKH ITOIPEITHOCTH U3MEPEHU.

Conep:xanue padoTsl

1.I/ICHOJ'II>3y5I 3aKOH OMa, MO>KHO HaMTH HEM3BECTHOE COIIPOTUBJICHUC RXOM €CJIM U3BCCTHHI TOK

I, mpoxopsamuii uepe3 conpoTUBIICHHE, U HanpshkeHue U, Ha ero 3axxumax:

R, =2 (1)

rac U u I — nokazanus BOJIBTMETpPA U aMIICPMCTpaA.

OI[HaKO BBIYHMCIICHHOC TaKUM 06p2130M COIIPOTUBJICHUEC NACT JIUIIb HpI/I6JII/I)KCH-HO€ 3HA4YMUHUC.
HpI/I O9TOM UMCCT MECTO MOI'PpCIIHOCTL, BEJIMYHNHA KOTOpOfI 3aBUCUT OT BHYTPCHHUX
COHpOTI/IBJIeHI/Iﬁ N3MCPUTCIIBHBIX HpI/I60pOB 1 CXEM HX BKIIIOYC- HHUA. boliee TouHbIC 3HAYCHHUS

JAl0T COocOObI U3MEPEHUH C YIETOM BHYTPEHHUX COMPOTHUBIIEHUH BosibT™METpa Ry um amnepmerpa
R,.

2.Ipu n3mMepeHunst MasbIX CONPOTHBIICHUH, KOTTIa HEU3BECTHOE conpoTuBieHue Ry, K Ry, u

cousmepuMo ¢ R, mpuMeHstoT cieayromyio cxemy, rae Ry — conporusnenue BoabTMeTpa. Ry —
COIIPOTHBIIEHUE aMIIEpMETPA.

I RA Iv

——7

Ix

Rv

X1

Cxema 1.
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3HaueHHe HEM3BECTHOTO CONPOTUBIIEHUS R, ompenensercs Tax:

Uy _ Uy _ Uy
Ry=7"=—"=—" ()
L, I-1, U

Ry

3.4 u3mepeHust OOJIBIINX CONPOTUBIICHUH, KOTIa HEU3BECTHOE COIIPOTHBIICHHUE
Ry, > R, , IPUMEHSAIOT IPYTryIO CXEMYy:

| Ix RA
> —_—
(®
Iv l
U Rv R,
Rp
Cxema 2.

3HaueHUEe HEU3BECTHOIO COIIPOTUBJICHUA RXZ OMpCACIIACTCA TaK:

_ U _ U-I4+Ry
Ro =7~ Ra= 7

2= 7 ©)
Beipakenus (2) u (3) mokas3bIBarOT, YTO MPH BHIYKCICHUN BETMYMHBI COPOTHB- JICHUS 110
dopmyste (1) iMeeT MeCTO MOTPEITHOCTD, BETMYHHA KOTOPOI 3aBHCHUT OT BHYTPEHHETO
COTMPOTUBIICHUSI U3MEPHUTETHHBIX MPUOOPOB U OT CXEMBI UX BKJIIOUE- HUs. J[71s1 00oux ciyuaes
BEJIMYUHBI OTHOCUTEJIHHBIX TTOTPEITHOCTEH U3MEPEHHSI MOTYT OBITh BBEIYHCIICHA 110 (hopMYyIIe:

5,= |% -100 %

Xn
HOpﬂ}IOK MMpoBEaACHUSA paﬁoTI)I

1. Osnakomutbcst ¢ mnpubopamMu U 00OPYAOBAHHEM, HEOOXOJUMBIMU JUIS BBIIOJHEHUS
paloThI, U 3aHECTU UX OCHOBHBIE JJaHHbIE B Ta0iuiy Ne 1.
Tabauna Ne 1

Ne IIpu6Gopsl u 06opynoBanne IIpenenst KoaunuyecrBo
n/n H3MepeHust npudopos

1 | McTouHuUK 371. SHEPruu MOCTOSIHHOTO TOKa 0—-10B 1

2 | AMnepMmeTp MOCTOSSHHOTO TOKa 0—10mA 1

3 | BonpT™MeTp nNOCTOSHHOTO TOKA 0—10B 1

4 | Pesucrop Ry, 10 —30 oM 1

5 | Pesucrop R,, 103 — 10* oM 1

6 | PeocraT perynupoBounsiii Rp 1-1000 oM 1

7 | Ommerp 0,1—10000 oM 1
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1.Cobpate Ha 1abopaTopHom yctpoiicTBe K 4826 sm.cxemy 1 ¢ MajibiM COpOTHB-
nenueM R, ¥ naTh €€ MpOBEPHUTH MPENOAABATEINIO.

2.3amMepuTh OMMETPOM BHYTPEHHUE CONPOTUBIIEHUS BoJbTMETpa: Ry,= Owm;
4. PerynupoBounbiM peoctatoMm R, ycranosuth Tok I = mA:
5.Cuatb nokaszanus Boibr™merpa U, B

6.BbIuucinTh BETUYHHBI CONPOTBIeHUH 1Mo Gopmyinam (1) u (2)

U
| — (/- . —_
R}, = = : R,, =

U, .
_Uy '
-2

7.Beraucinuth OTHOCHUTCIIbHYIO IOIPCINHOCTD U3MCPCHUA IJId IICPBOIr0 OIIbITA:

8, = |@|-100%:

X1

8.Pe3ynbTarhl H3MEpEeHUH U BHIYMCIIEHUH 3aHeCTH B Tabauiy Ne 2:

Taoauma Ne 2
V3MepeHHbBIC BETMYHHBI BbruncieHHBIC BETHYNHBI
Ry U, I Ry, Ry, 84
(oM) (B) (mA) (oM) (Owm) %

9.Co6partb Ha s1abopaTopHoM ycTpoiicTBe K 4826 »1.cxemy 2 ¢ GoabImmM comnpo-
TuBineHneM Ry, W 1aTh €€ MpoBEPHUTH MPENOJABATENIO:

10.3aMepuTh OMMETPOM BHYTPEHHEE CONIPOTUBIICHHUE ammiepmerpa: Ry= oM;
11.PerynmupoBounsiM peoctatoM R ycranoButh TOK Iy mA;
12.CHatp nokazanus Bosbt™MeTpa U, = B

13.BbIYHCIIUT BETHYHHBI COMPOTUBIICHHH 110 popmynam (1) u (3):

U u U, -Ik'R

I vV . — Yv _ Y X RA .

Ry, = —= ; Ry, =— Ry =———= :
Iy Iy I

14.BbIYyuCINTH OTHOCUTEIBHYIO IOTPEIIHOCTD U3MEPEHUS AJI1 BTOPOT'O OIbITA!
R;2

8,=22"%2 4900=

X2
15.Pe3ynbTaTel M3MEpPEHUI U BHIYMCIICHUH 3aHeCcTH B Tabmuiry Ne 3.

Taoauma Ne 3
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H?)MGPGHHBIG BCJIMYHHBI Brraucnenubie BEITMUYNHBI

RA Uv lx R;(Z sz 62
(oM) (B) (oM) (oM) (oM) %

16.Cnenatp 3akII0YEHHUE 110 UTOTaM J1AOOPaTOPHON pabOTHI:

7.7. TunoBkbIe 3aJaHUA TJIA OLEHKH OCBOCHHSA TeMbI 1.7.
«Tpancpopmaropbi»

7.7.1. Bonnpochl 1Ji1 YCTHBIX OTBETOB

. Jlnst wero npenHa3zHaveH Tpancopmarop?

. O0BsicHUTE HAa3HAYEHHE U YCTPONCTBO OTIEIBHBIX AIIEMEHTOB TpaHchopMaTopa.
. O0BsicHUTE TPUHIUTT pabOTHI TPaHCHOpMATOpA.

. Kak knmaccudunmpyrorest tpaacopmaTopsl 1o yucity ¢asz?

1
2
3
4
5. IlosicHUTE KaK OMBITHBIM ITYTEM MOYKHO OIpPeneTuTh Kod(h humeHT rpanchopmarum?

6. Uem NpUHIMIHAIBHO OTIMYACTCS TpaHc(hopMaTop OT aBToTpaHchopmaropa?

7. Kak knaccupuuupyrorces TpaHchOopMaTopsl [0 Ha3HAYEHUIO?

8. O0bsicHUTE Ha3HaYeHHE TpaHCHOpMaTOpa HAPSKEHMSL.

9. O0BsicHUTE Ha3HAYEHHE TpaHCPOpPMATOpa TOKA.
10. Kak BrJItoyaeTcs B 3J€KTPUUECKYIO LIeTIb TPaHCPOPMATOP HANIPSHKEHUS ?
11. Kak Bkirouaercs B 3JIEKTPUYECKYIO 1IeTlb TpaHChOopMaTop Toka?

12. Yucno ButkoB nepsuuHoit ooMoTku 100, Bropuunoit 500. Onpenenutsb
HaInpsKeHHUEe XOJI0CTOr0 X0/1a BTOPUYHON 0OMOTKH, €CITU K IIEPBUYHON
nojiBeieHo HanpspkeHue 220 B.

13. KakoBo otimuue TpexdaszHbIX TpaHCPOPMATOPOB OT 0 HO(A3HBIX?

14.3anumuTe Gopmyny BbIpaKarollyro 3aBUCUMOCTb MEX/Y YHCIIOM BUTKOB U
HanpsHKeHUSIMU B 00MOTKax TpaHchopmaTopa.

15.TlosicHuTe Kakue TpaHC(HOPMATOPHI SABIIAIOTCS MOBBIIIAOIUMY, a KaKHe
MNOHMKAIOIUMHU.

7.7.2.J1a6opaTopHas padora Ne 8



«Onpenesienne ko3punuenta Tpancpopmanun Tpancpopmaropar»

Lleab padoThI

OnpITHEIM NyTEM ONpenenuTh KodhduuueHT Tpaichopmaui TpanchopmaTopa

Coaep:kanue padoTnl

[lepBuuHas u BTOpu4yHas 0OMOTKU TpaHcPopMaTopa MPOHU3BIBAIOTCS OJHUM U TEM Ke
MarHuTHBIM oTokoM @. Vcnons3ys hopmyny s Tpanchopmaroproit DC BeIpakeHUS
UHAYHUpyeMbix B oOMoTKax DJIC MOXKHO 3amucaTh B BUJE:

JUTSI TIEPBUYHON OOMOTKH
E1=444-f - ©, - Om.
JUTSL BTOPHYHON OOMOTKH
E2=4,44-f - ©, -Onm..
rjae f — JacTora mepeMeHHOro TOKa;
W1, W2 — COOTBETCTBEHHO YUCJIO BUTKOB IIEPBUYHON U BTOPUY-HON OOMOTOK.
®m — aMIUIMTYAHOE 3HaYEHHE MarHUTHOT'O MIOTOKA.
[TonenuB 0JJHO PaBEHCTBO HA APYroe, MOTy4YUM
Ev/E2 = w1/ w2= kK
OTHO1IEHUE YKCeT BUTKOB 0OMOTOK TpaHc(opMaTopa Ha3bIBalOT KO3 PUIHEHTOM

Tpanchopmanuu K.

Taxum 00pazoM, k03¢ HUIEHT TpaHCPOPMALIUH TOKA3BIBAET, KAK OTHOCATCS JIEHCTBYIOIINE
3naueHus: JJ1C BTOpUYHON U epBUYHON OOMOTOK.

Eciu niens BTopuaHON 0OMOTKH TpaHChOopMaTopa pa3oMKHYTa (PEKUM X0JIOCTOTO X0/1a), TO
HampsbKeHUe Ha 3aKuMax oOMoTkH paBHo ee DJ[C:

U2 = Ez,
a HampspKeHHe UCTOYHMKA TUTAHUS TIOYTH OJIHOCTHIO ypaBHOBemnBaercs J/1C nepBudHOM
00OMOTKH
Ui = E1.
CnenoBatenbHO, MOXHO HalUCaTh, YTO
k =E1/E2/ = Ui/U2

Takum 06pazom, k03P GUIIUEHT TpaHChHOPMAIIIH MOKET OBITH ONIPE/ICIICH Ha OCHOBAaHUU
U3MEPEeHUH HaIPsHKEHUS Ha BXOJ/IE U BBIXO/I€ HEHArPY>KEHHOI0 TpaHc(opmaropa.

OTHolIeHNe HaNpsKeHUH Ha 0OMOTKaxX He3arpy>KeHHOT0 TpaHc(OopMaTopa yKa3bIBaeTCs B €T0
MacIOpTE;

IHopsinox npoBeaeHUuss padoThI

1. O3HakoMuThHCA ¢ IpuOOpamMu U 000pyIOBaHUEM, HEOOXOAMMBIMHU JIJISl BHIMIOJHEHUS PaOOTHI, U
3aHECTH UX OCHOBHBIE JJaHHBIC B TabmuIry Ne 1

Taoanma Ne 1

Ne IIpudops! u 060pynoBanue IIpeneint KosnnuectBo
n/n H3MepeHust npudopoB
1 | McTOYHUK 3J1. SHEPTUH NIEPEMEHHOT0 TOKa 1
2 | Tpancdopmarop MHOTOOOMOTOUHBIN 1
3 | BorpT™MeTp mepemMeHHOro Toka 1

2. CoOparthb 311. cXeMy U JaTh e€ MPOBEPUTh MPENOAaBaTEINIO.
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U: g U>

3. Tlomath pa3nu4HbBIC HANPSHKCHUS HA IEPBUYHYIO OOMOTKY TpaHchopMaropa:

U= B;

4. 3amepuTh COOTBETCTBYIOIIME HANPSKEHUSI HA BTOPUYHBIX OOMOTKAX TpaHchopMmaTopa:

Uz = B;
U2 = B;
U2z = B;

5. Tlonp3ysch pe3yiabTaTaMH 3aMepOB, BBIUUCIUTH Ko3(dduumentsr Ttpanchopmamuu IS
COTBETCTBYIOIIMX Nap 0OMOTOK TpaHC(opMaTopa:

ki =Ui/ Uz =
ko = U1/ Uz2 =
ks=U1/Uz23 =

6. Harmucathb 3akimrodeHHe 10 pe3ysibTaTaM padoTHI.

7. 8. Tunosblie 3aaHNA IJIA OLEHKH OcBOeHus TeMbI 1.8.
«DJIeKTpUYeCKHe MAIIMHBI IEPEMEHHOI0 TOKAa»

7.8.1. Bonipocsl U151 YCTHBIX OTBETOB

. [lpuBeuTe KIIaCCHU(PUKAIMIO MAILTUH IEPEMEHHOT0 TOKA.

. [losicuute nonydenue Tpexda3Horo Bpalarouerocss MarHUTHOTO MO,

. Hanmmure popmyny 11t onpeaeneHus CKOJIbXKEHUS.

. UeMy paBHO CKOJIbKEHHE POTOpA MPH MTyCKe ABUTATEIS ?

. Kak Ha3pIBaeTcs Bpalaromnascs 4acTb aCHHXPOHHOT'0 3JIEKTPOIBUTATEISA ?
. Kak Ha3pIBaeTcst HEMOABMKHAS YaCTh ACHHXPOHHOT O 3JICKTPOIBUTATENs ?

~N O OB W DN

. Kakue cuHXpoHHBIE CKOPOCTH MOYXHO MOJIYYHUTh IIPU 4YaCTOTE TOKA B CETU
50I'?
8. [osicHUTE YCTPOICTBO M MPUHIIMIT ICHCTBHSI ACHHXPOHHOTO JIBUTATEIS C
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10.
11.

12.
13.
14.

KOPOTKO3aMKHYTBIM POTOPOM.

(a3zHBIM POTOPOM.

. [lossicHuTE YCTPOWCTBO M MPUHIUI JEUCTBUS ACHHXPOHHOI'O IBUTATEIIS C

B xakux npeaciax MOXKET UBMCHUTHCA 3HAYCHUE CKOJIBXKCHUA ?

Kaxoi OJICKTPOABUIAaTCIIb HA3bIBACTCA aCI/IHXpOHHI)IM?

UYem oTiIMYaeTCS aCHHXPOHHBIN ABUTaTENb OT CHHXPOHHOTO?
Y CTpoUCTBO U IPUHLUIT JEHCTBUS CHHXPOHHOI'O F€HEPATOpa.

yCTpOfICTBO W IIPUHOMIT HeﬁCTBHH CUHXPOHHOI'O ABUI'aTCJIA.

7.8.2. JleMOHCTpauMOHHbIE BADHAHTHI KAPTO4eK VIS TeCTUPOBaHus o Temam 1.4 — 1.5.
(O01ee kKoIMYECTBO KapTOUYeK - 20 ITYK)

HpOFpaMMPIpOBaHHBIﬁ Tpancdopmaropsl. J[Burarenu
U TEeHepaTopbl MEPEeMEHHOI0
KOHTPOJIb ToKa

Kaprouka Ne_1

Buvibepume npasunvhwiti omeem:

UeM OpUHIMIHATIBLHO OTIUYAETCS aBTOTpaHCHOpPMATOP

ot Tpanchopmaropa?

1.MasnbiM K03 pPHUIHIHTOM
TpaHchopmaIuu.

2.B03MOKXHOCTBIO U3MEHEHUS

1. ko3 durmsHTa TpaHCHOpMAa-
1117078
3.ONeKTpUYECKUM COETUHE-
HUEM IIEpBUYHON U BTOPUYHOMN
LETIeN.
Buibepume npasunvhwiii omeem: 1. TTonmxarommii
Hanpsikenue Ha mepBuYHOM 00MOTKE TpaHchopmaTopa
U,=100 B. 2.1loBbimaromuii
2. | HanpspkeHre Ha BTOPHYHOW 00MOTKe TpaHchopMaTropa
U, =200 B.
Kaxoit aTo Tpanchopmarop?
Bvibepume nenpasunvHulii omeem.: 1.CtannHa ¢ MarHUTONPOBOIOM
B nepeueHb OCHOBHBIX 4acTel ACHHXPOHHOTO 1 0OMOTKOM
3. | ABUraress ¢ KOPOTKO3aMKHYTBIM POTOPOM BXOJAT... 2.Potop ¢ oOMOTKOM THIA
«OeNNYbs KIETKa»
3.Potop ¢ 06MOTKOI 1
KOHTaKTHBIMH KOJIbIITaMU
Buvibepume npasunvhusii omeem:
MO03KHO JI1 ¢ TOMOILBIO TOKOB 1= [, Sin wt; 1. MoxHO
4.1 i,=1, sin(wt + 120°); i3=1,, sin(wt — 120°)
MOJYYHUTh BPAIIAIOIIEEC MATHUTHOE T0JIe? 2.Henb3s
Buvibepume npasunvubiii omeem:
MoxHo 51 Tpex@a3zHyro 0OMOTKY CHHXPOHHOT'O 1.MO3KHO,HO HEelenecooopasHo
5. | reHepaTopa 0OJIBIION MOITHOCTH PACIIOIOKUTh Ha

ero porope?

2.Henp3sa

3.MoxHO
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KOHTPOJIb

HpOFpaMMI/IpOBaHHHﬁ TpaHC(bopMaTopr, JIBUTATECIIN U
T€HEPATOPEI MEPEMEHHOT0O TOKA

Kaprtouka Ne_2

Buibepume npasunvrwviii omeem:

Jlnst yero npenHasHayeH Tpanchopmarop?

Jls npeoOpa3oBaHus nepe-
MEHHOT'0 TOKa OJIHOTO HaIpsi-
JKEHUs B IEPEMEHHBIN TOK
JPYTrOro HanpsKEHUsl.

Z[J'IH N3MCEHCHHUA 4aCTOThHI
TNEPEMCHHOT'O TOKA.

I[JISI HU3MCHCHHWA MOIIIHOCTH
IEPEMCHHOT'O TOKaA.

Buvibepume npasunvhulii omeem:
matopa U; =200 B

matopa U, =100 B
Kakoii 3o Tpanchopmarop?

Hanpspkenue Ha nepBuYHON 00MOTKe TpaHchop-

1.I1oBsIarommii

2. | HampsbkeHue Ha BTOpUYHON 00MOTKE TpaHchop-

2. JloHmxkaronm

Buvibepume nenpagunvnwiit omseem:

3. | KOPOTKO3aMKHYTBIM POTOPOM BXOJST...

B MNEPpCUCHb OCHOBHLIX yacTen ACHMHXPOHHOI'O ABHUI'aTCJIA C

1.5Ixopb ¢ KOJIIEKTOPOM

2.CtaHuHa ¢ MarHUTOINPOBO-
JIOM 1 0OMOTKOM

3.Potop ¢ 0OMOTKO#

Buvibepume npasunvusiti omeem:

noJje?

MO03KHO 711 C IOMOIIBIO TOKOB i1= Sin wt;

1. MoxHo

4. | i,= sin( wt + 90°) moTyunTH BpaIIAIOIIEECS MATHATHOR

2. Henp3sa

5. | aCHHXpOHHOTO?

Buvibepume npasunvhuiti omeem:

1.YerpolicTBoM cTratopa

YeMm oTnmyaercs CHHXpOHHBIP'I ABHUIaTClib OT

2.YCcTpoicTBOM poTopa

3.YcrpoiicTBOM U cTaTopa, u
poTopa

7.8.3. IlpakTuueckas padéora Ne Ne 4

«ACHHXPOHHBIH IBUraTe/b. PacueT 0CHOBHBIX XapaKTePHUCTHK

Jlano: TpexdazHblil aCHHXPOHHBIN ABUTATENb C KOPOTKO3aAMKHYTBIM POTOPOM MMEET CIEIyIOIIHe

TCXHHUYCCKUEC JaHHBIC:

1. Pabouee HAMPSKEHHUE ................. 220/380 B
2. HacTOTa TOKA, .....eovvenrannnnnn. f=_50 TInu

3. YacToTa BpaIeHus poTopa, Ny = 6/ v
4. HomuHanpHas MOIIHOCTb Ha Baily, P2= kBt
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Sl

e

M
10. KpatHocTh myckoBoro MomeHta Ky = M—"

I
Kparnocts nmyckoBoro toka Ky =

Koaddumuent momHuocTy,....... COS @
JluneitHoe HamnpsKeHue ceTw,.....U = B

Crioco0 coemHeHHs] 0OMOTOK CTaTopa

il
Iy

H

M
11. Ileperpy3ounas criocoOHOCTh A = %
H
rae, ls — HOMUHAIBHBIN TOK IBUTATEIS . ........ (A);
| — MyCKOBOM TOK JBUTATEIS ............... (A);

M: — HOMMHAQJIBHBIN BpAlIAIOLIIUH MOMEHT JIBUIATEIs

Mmax — MAaKCUMaJIBHBIN BPAIAIOLIUN MOMEHT JIBUTATEIs

Tpebvyercst ONpeIeInTh:

N =

©E N oo

Yucno nap noJirocoB craropa, p

YacToTy BpallleHHs] MAarHUTHOTO T10JIs1 cTaTopa N1

Ckoinpxenne, S

Mo1HOCTb, TOTPEOIIIEMYIO IBUTATENIEM U3
cetu, Pi.

HomunanbHBINM Bpamaromuii MOMEHT, My

MaxkcumanbHbIN Bpalaroui MOMEHT, Mmax

[lyckoBoit MOMEHT, My

HomunansHbBIH TOK ABUTaTEN A, Iy
[TyckoBoii Tok aBuratens, Iy

Pemienue:

1. Ywucrno map nmoyrocoB (OKPYTIUTH J0 LEJTOTO YHCIIA):

60-f
p = =
n 2
2. qaCTOTa BpaHIeHI/ISI MAardmuTHOT O I10JIs CTaTOpa:

60-f
nl = =
3. CkonpXkeHue:
s, =172 10096 =
I’]l

4. MomHOCTh, MOTpedIisieMast IBUTaTeNIeM U3 CETH:
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5. HoMuHanpHBIN Bpallaomi MOMEHT:

M, =9.55. 2
n2

6. MakcumanbHbIM BpalllatoIui MOMEHT:

Mmax =A-M, =
7. IlycKOBOM MOMEHT:

M, =K, M,

8. HomuHAaIBHBIN TOK IBUTATENSI IPH 33JaHHOM COCTUHEHHHA OOMOTOK:
o P
J3-U-cos [0)
9. IlyckoBo# TOK:

10. IlepeurcauTh Ha3BaHUS Y3JI0B U JleTalleil aCHHXPOHHOIO JIBUTaTelIs, YKa3aHHBIX Ha
PUCYHKE CHOCKaMH.

e Ve -
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BapuanTel 3a1aHuii 11 pakTU4YecKoil padornl Ne 4

Ucxonusie nanubsie AJl (aCHHXPOHHOTO JABUTATEIIA)

- Momnmgocts | Yactota K.ILI. | COS ¢ I, M o CxeMa
c% P> Bpamenus n K, = 1 A= M Ky= My coenuHe-
= kBT n2 H o M HUS

g 00/MUH 00MOTOK
2, craropa
1 13,0 2900 0,88 0,90 50 2,2 1,2 A

2 13,5 2920 0,89 0,89 49 2,25 1,25 A

3 12,5 2940 0,90 0,88 48 2,3 1,3 A

4 12,0 2930 0,87 0,87 4,7 2,2 1,2 A

5 13,0 2920 0,90 0,89 49 2,25 1,3 A

6 10 1450 0,88 0,87 50 2,0 1.4 A

7 11 1470 0,89 0,88 4,8 2,1 1,3 A

8 10,5 1440 0,88 0,87 49 2,2 1.4 A

9 115 1460 0,89 0,89 4,8 2,0 1,3 A

10 12 1470 0,89 0,88 4,8 2,3 1,3 A

11 7,5 970 0,87 0,82 50 1,8 1,3 A

12 8,0 980 088 0,83 45 1,9 14 A

13 8,5 975 0,87 0,84 4,0 1,8 1,45 A

14 9,0 980 0,89 0,82 42 1,7 15 A

15 7,0 970 0,88 0,83 4,3 1,8 15 A

16 55 725 0,85 0,72 50 1,7 1,2 A

17 54 720 0,84 0,73 45 1,6 1,2 A\

18 53 730 0,83 0,74 4,0 1,65 1,3 A

19 5,35 725 0,84 0,72 50 1,7 1,3 A

20 5,45 735 0,83 0,73 45 1,6 1,2 A
21 55 2900 0,86 0,85 4,0 2,50 1,3 A

22 6,0 2920 0,87 0,86 43 2,8 1,2 A

23 7,0 2940 0,88 0,87 4,4 2,9 14 A

7.9. TunoBbIe 3aJaHNUA AJI9 OLCHKU OCBOeHHA TeMbI 1.9.
«JJIeKTpUYeCKHe MAIIUHbBI MOCTOSIHHOTO TOKA»

7.9.1. Bonipochl Il YCTHBIX OTBETOB

1. YerpoiicTBO MalIiH MOCTOSTHHOTO TOKA.
2. IlosicHuTE PUHIMI PabOTHI TeHEPATOPa MOCTOSHHOTO TOKA.

3. [Mosicuute MMPUHIUIT paGOTLI JABUTIaTCJIb ITIOCTOSAHHOI'O TOKA.

3. YCTpoicTBO M Ha3HAYCHHE KOJUIEKTOPA.
4. Yrto Takoe KOMMYTallMsl MAIIMHBI TOCTOSTHHOTO TOKa?
5. Uto Takoe peakius SKOpsi MalIMHbI IOCTOSIHHOTO TOKA.

6. HapncyﬁTe MNPUHOHUIIAAJIBHYHO CXCMY I'CHCPATOPA TOCTOSAHHOTO TOKAa C HC3aBUCUMbIM
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10.

12.

13.
14.

15.
16.

BO30YXICHHEM.

. Hapucyiite npuHIMIMAIBHYIO CXEMY T€HEpaTopa IOCTOSHHOTO TOKA C MapalIeIbHbIM

BO30YXICHHEM.

. Hapucyiite npuHIMNHAIBHYIO CXEMY T€HEepaTopa MOCTOSHHOTO TOKa C TOCIE0BATEIbHBIM

BO30YXICHHEM.

. HapucyiiTe npuHIMNMaIbHyI0 CXEMY I€HEpaTOpa NOCTOSSHHOIO TOKA CMEILIAHHOTO

BO30OYXICHHUS.

JIBurareny moCTOSSHHOTO TOKAa HE3aBUCHMOTO U TapajlIeIbHOTO BO30YKICHHUS.
PerynupoBanue 4acTOTHI BpALICHUS.

JIBurareny moCTOSHHOTO TOKA IMOCIIeI0BATeILHOTO BO30YKIeHus. PerynupoBanue
4acTOTHI BpalllCHHUS.

B uem 3akirouaeTcst HpuHIUI 00PaTUMOCTH ANEKTPUUECKUX MAITHH?

HapucyiiTe npuHIMNMalIbHYIO CXEMY JIBUraTelIsl IOCTOSSHHOTO TOKA C MapajlieIbHbIM
BO30YX/ICHHEM.

HapucyiiTe npuHIMNNAIBbHYIO CXEMY JIBUTaTEIIs IOCTOSSHHOT'O TOKA C MOCJIE10BATEIbHBIM
HapucyiiTe npMHIMINAIBHYIO CXEMY JBUTATelIs HOCTOSHHOIO TOKAa CMEIIaHHOTO
BO30YKICHMUSL.

7.9.2. TlpakTnuyeckas padora Ne 5

«M3y4yeHue ycTpoiicTBa IBUraTe/Isl MOCTOSHHOIO TOKA
U pacyeT OCHOBHBIX XapaKTepPUCTHK».

ZlaHOZ HBHF&TCJ’IL IOCTOAHHOT'O TOKA IMapaJyICJIbHOI'O BO36y>KI[CHI/I$I HUMECT CIICAYIOIIUEC I1ac-
IMMOPTHBIC JAHHBIC!:

. HomMuHanpHast MOLIHOCTE,....... P, xkBm

. HOMUHaANBHBIN TOK,...................]y A

. HoMunaneHoOe Hanpsbkenue,.......U, B

. HomunansHas gactota Bpamesus, Ny %y

. ConpoTuBieHne 0OMOTKH SKOpA,..R, Om

. ConpoTuBieHre 0OMOTKH BO3OYKICHHUS,. . .......
.......................................... Re Om_
KIL oo n

Tpebyercst ONpenenInTh:

© 0o N o g B~ w Db PRE

10.

MouHocTts notpedisemyro apuratenem u3 cetu (Pi);

HoMmuHasbHBIH Bpaliaromnii MOMEHT Ha Baiy (M,);

Tok 06MOTKH BO30YXIeHHs TPpH HOMUHAITBHON Harpyske (l4);

Tox sikopst mpu HoMHHATBHOH Harpy3ke (1,);

ConpoTuBieHne myckoBoro peoctata Ry mpu myckoBom Toke |, = 2,5 1,;;
3/1C oOmoTkwu sikopst (E);

Yacroty BparieHust X0a0cToro xoaa (Ny);

DNEKTPOMAarHUTHYIO MOIITHOCTH (Ps,);

Cymmy noteps MomtHocTH (Y P);

Dnexkrpudeckue notepu (P,);
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11. TloTepu MarHUTHBIE U MEXaHUUYECKUE
(PM + PMx)-

Pemenue:

1.MomHocTh noTpebisiemMast IBUraTesIeM U3 CETH:

P
n
2.HoMuHanbHbIM BpalalOLIMil MOMEHT Ha Bay:
PH
MH = 9, 55 —_— =
nH
3.Tok 0OMOTKHM BO3OYKICHHS:
U H
IB - -
RB
4.Tox sKopst:
L=I1-ls=
5.ConpoTuBiieHHE MTYCKOBOTO PeOcTara:
U
Rn = _ " _ Rﬂ =
I 7

6. OJ1C oOMOTKH sIKOpAL:
E=U,—1, - R,=

7. HactoTa BpaleHus X0JI0CTOro X01a:

8. DneKTpoOMarHuTHasi MOIIHOCTb:

Pu=FE-Il, =
9. Cymma notepb MOIIHOCTH:

YP=P1-P.=
10. DnexTpuyeckue NoTepu:
P3:P3}Z+P33:|}12 'Rﬂ+|62 “Re =
11. [Torepu MarHUTHBIE U MEXaHUYECKHUE:

Py+ Py = ZP_Paz

12. HCpC‘II/ICJ'II/ITB Ha3BaHUA Y3JIOB U JIeTajieil MalllMHbI HOCTOSHHOTO TOKAQ, YKa3aHHBIX Ha PUCYHKC

CHOCKaMH.

60



BapuanTsl 3anaHuii 151 IpakTH4YecKoil padoTbl Ne 5

HcxoaHble faHHBIE

CE Howmu- Howmu- Homunans- Howmu- K.I.JI. Conpotus- | ConpoTus-
g HaJbHast HajbHas | HOE Hamps- | HaJIbHBIN n JIeHHE JeHue 00-
5 | MommHoCTh | wacToTa | JKeHHe TOK OOMOTKH | MOTKHU BO3-
= Pu pamieaus | Un  (B) I (A) SIKOPSI OyXICHUS
(xBT) NH (06/MuH) Ra (Om) | Re (Om)
1 4,5 3000 220 24,3 0,84 0,265 417
2 4,5 1500 220 25,4 0,80 0,403 109
3 4,5 1000 220 25,2 0,81 0,517 137
4 4,5 750 220 26 0,78 0,577 147
5 4,5 3000 110 48,5 0,84 0,066 103
6 4,5 1500 110 o1 0,80 0,101 83
7 4,5 1000 110 50,5 0,81 0,161 62
8 4,2 750 110 48,9 0,78 0,149 64
9 4,3 3000 220 23,5 0,85 0,225 420
10 4,4 1500 220 251 0,80 0,410 106
11 4,5 1000 220 27,1 0,83 0,545 152
12 4,5 750 220 24,8 0,82 0,507 134
13 4,5 3000 110 47,2 0,83 0,072 105
14 4,4 1500 110 49 0,81 0,103 58
15 4,3 1000 110 52,1 0,82 0,158 64
16 4,5 750 110 48,2 0,79 0,153 65
17 4,3 3000 220 25,1 0,82 0,258 421
18 4,2 1500 220 24,8 0,81 0,414 111
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19 4,3 1000 220 23,9 0,83 0,522 141

20 4,4 750 220 27 0,79 0,567 149
21 4,5 3000 110 62 0,80 0,068 46
22 4,6 1500 110 66 0,78 0,082 52
23 4,4 1000 110 58,2 0,79 0,095 66

7.10. TunoBbIe 3a7aHuA 1)1 OLEHKH ocBOeHUA TeMbl 1.10.
«OCHOBBI YJIEKTPONPUBOIA. JJIeMEHTbl aBTOMATHKH»

7.10.1. Bonpocs! AJisl YCTHBIX OTBETOB

1. VI3 KaKuX 3J1EMEHTOB COCTOUT 3JIEKTPONPUBOL?

2. Yro Ha3bpIBaeTCA TEMIEPATYPOIl eperpeBa 3JeKTpoiBUraTesis?

3. Kakoii pexxum paboThl 3JEKTPONPUBOJIA HA3bIBAETCS AIUTEIbHBIM?

4. Kakoil pe>xuM pabOThI AJIEKTPOIPUBO/Ia HA3BIBACTCS KPATKOBPEMEHHBIM ?

5. Kaxkoii pesxum paboThl 3J€KTPONPUBOJIA HA3bIBAETCSl IOBTOPHO-KPATKOBPEMEHHBIM?

7.10.2. IlpakTnuyeckasi padora Ne 6
«BbI100p 2/1eKTpPOABUTATEIIA AJIs1 IJIEKTPONPUBOAA».
Heo0xoauMo BBIOpATh AJIEKTPOIBUTATENb MTOCTOSHHOTO TOKA MapauIeTbHOTO BO30OYXKISHUS U3

cepun 1 17151 3aMeHBI AIEKTPOIBUTATENST METANI000pabaThIBAIOIIETO aBTOMAaTa, pabOTaIOIIEro B
MIPOJIO’KUTEIHHOM PEKUME:

HeoOxonuMmas 4actoTa BpalleHus JIeKTPO-IBUTaATeNs: n= 06/ MUH,
HanpsixkeHre muTaHust SJeKTPOABUTATES: U= B;

HpOI[OJ'I)KI/ITCJ'ILHOCTB OUKJIOB pa6OTLI QJICKTPO-ABUTATCIIA:

t; = CEK; t, = CEK;
t3 = CEK; ty = CEK;
ts = CEK; te = CEK;

Tox, mOTpeOIIEMBIi SIIEKTPOABUTATEIIEM B KAXKIOM
IIUKIIE pabOTHI:

1
>

I




1. OnpenernseM SKBHBAJICHTHBIA TOK 3JICKTPOIBUTATEIIS:
[ = X%t _
3K 5t

2. OHpe[[e.H}IeM 3KBI/IBaﬂeHTHYIO MOIITHOCTBb :‘)HeKTpOIIBI/II‘aTeHH:
P3K =U- Ialc =

3. i IpOIOIKUTENTLHOTO PEKUMA MOIIHOCTD 3JICKTPOIBUTATENIS IBUTATEIISI BRIOMPAEM H3 yC-
noBuit:  Fyoy = Po;  Tyom = Dok

[To xaTanory BeIOMpaeM IEKTPOIBUTATEIb

, IMCIOIIIHIA;
HomunansHyto MOImHOCTH Py = KBT;
Homunanbubiii TOK Iy = A;
Hanpsxenne U = B;
Yacrory Bpaienus N = 06/ MUH

BapuanTtsl 3a1aHUH I NPAKTHYECKOH padoThl Ne 6

Ne | Hanps- | Yacrora | [TpomoimKMTEIBHOCTH HUKIIOB PAOOTHI Toxk, moTpetIisieMblii AIeKTpo-
Ba- | keHue | BPaMCHHA AIIEKTPOABUTATEIS JIBUTATENIEM B TEUCHUHU

pu- | U (B) n (cek) Ka)KJI0TO LUK

aH- (06/MI/IH ) (A)

Ta t ty ts Ly ts te | L | L || 1| 5] I
1 220 3000 | 100 | 160 | 220 | 120 [180 | 240 |10 | 30|50 |60 |40 |20
2 220 3000 [110 | 170 | 230 | 130 |{190 |250 |30 |50 |60 |40 |20 |10
3 220 3000 |120 | 180 | 240 | 140 |200 |260 |50 |60 |40 |20 |10 |30
4 220 3000 [130 | 190 | 250 | 150 |210 |270 |60 {40 |20 |10 |30 |50
5 110 3000 | 100|160 | 220 | 120 | 180 | 240 |40 |20 |10 |30 |50 |60
6 110 3000 |110 | 170 | 230 | 130 {190 | 250 |20 |10 |30 |50 |60 |40
7 110 3000 | 120 | 180 | 240 | 140 [ 200 | 260 |10 |30 |50 |60 |40 |20
8 110 3000 [130 | 190 | 250 | 150 |210 |270 |30 |50 |60 |40 |20 |10
9 220 1500 |100 | 160 |220 | 120 | 180 | 240 |50 |60 |40 |20 |10 |30
10 | 220 | 1500 |110 | 170 | 230 |130 |190 | 250 | 60 |40 |20 |10 |30 |50
11 220 1500 | 120 | 180 | 240 | 140 | 200 | 260 |40 |20 |10 |30 |50 |60
12 220 1500 | 130 | 190 | 250 | 150 |210 |2/70 |20 |10 |30 |50 |60 |40
13 110 1500 | 100 | 160 | 220 | 120 |180 | 240 |10 |30 |50 |60 |40 |20
14 | 110 1500 | 110 |170 | 230 [130 | 190 | 250 |30 |50 |60 |40 |20 |10
15 | 110 1500 | 120 | 180 | 240 | 140 | 200 | 260 |50 |60 |40 |20 |10 |30
16 | 110 1500 | 130 | 190 | 250 [ 150 | 210 |2/0 |60 |40 |20 |10 |30 |50
18 220 1000 | 100 | 160 | 220 | 120 [180 | 240 |40 |20 |10 |30 |50 |60
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19 220 1000 | 110 |170 | 230 {130 [190 | 250 |20 |10 |30 |50 |60 |40
20 220 1000 | 120 | 180 | 240 | 140 |200 | 260 |10 |30 |50 |60 |40 |20
21 220 1000 | 130 | 190 | 250 | 150 |210 | 270 |30 |50 |60 |40 |20 |10
22 110 1000 | 100 | 160 | 220 {120 [180 | 240 |50 |60 |40 |20 |10 |30
23 110 1000 | 110 |170 | 230 | 130 | 190 | 250 |60 |40 |20 |10 |30 |50
24 110 1000 | 120 | 180 |240 | 140 | 200 | 260 |40 |20 |10 |30 |50 |60
25 110 1000 |130 [190 |250 |150 | 210 | 270 |20 |10 |30 |50 |60 |40
7.11. TunoBble 3aaHUs I OLIEHKU 0CBOeHUs Tembl 1.11.
«Ilepenaua u pacnpenejieHue JIEKTPUIECKOH IHEPTUID)
7.11.1. Boripochl VIl YCTHBIX OTBETOB
1. Yro Ha3bIBaeTCA 3IEKTPUUYECKOMN CEThIO?
2. Kak pa3nuyaroTcst 3J1eKTPUYECKHE CETH M0 poAy ToKa?
3. Kak paznuyaroTcst 371eKTpUYECKUE CETH 110 HAMIPSKEHUIO?
4. Yto Ha3bIBacTCs MOTEpPEH HANIPSIKEHUS?
5. Kakue Buzbl npoBooB Bbl 3HaeTe?
6. Kakas cxema pacnp/iesieHus 2JIeKTPOIHEPT U HA3bIBACTCS paguaIbHOM?
7. Kakast cxema pacnp/ieieHHsl 3J€KTPOIHEPTHUH Ha3bIBAE€TCS MarucTpagbHOM?
8. Jlns yero npeaHa3HaveHbl MJIABKKE MPEIoXpaHuTenn?
9. 1yt uero npeaHa3HAuYEHbl aBTOMATHYECKUE BO3IYIIIHBIE BBIKITIOUATETU??
10. Kakas BenmurHa TOKa cyuTaeTcs 0€3yClIOBHO OMACHOM ISl yesnoBeka?
7.11.2. IlpakTuyeckasi padora Ne 7
«Pacuer ceyeHus1 KabeJieil 10 JOMyCKAeMOIl TOKOBOM Harpyske
U MoTepe HANPSIZKEHUsD.
JaHo:
DNEKTPOBEHTUIIATOP TpeX(Pa3zHOro TOKA MOTydYaeT MUTAHUE OT PACTIPEACTUTENBHOTO HINTA.
1. HanpsikeHue Ha mIUTE ........... U = B
2. MoutHoCTh BEHTUIIATOPA ...... Py= kBT
3 KILI e n=
4. Koa¢duipeHt MOITHOCTH. ...COS @ =
5. InvHA KaOCMS ...ovvveeveennnnnn, = M
6. Matepuan TOKOMPOBOISAIINX KU Kabems
M
7. Y nenbHast 3JIEKTPONPOBOJAHOCTE V= __ ——
Om- mm

8. HOHYCKaeMaﬂ OPONCHTHAA MOTCPS HAIIPAKCHUA
.................................... AU; = %




A
2

MM

9. Homyckaemast INIOTHOCTh TOKA... J =

TpeOyeTcst paccunTaTh HEOOXOIUMOE CEUCHHE KaOesl M BRIOpaTh OJIMIKalIee CTaHIapTHOE 3HaYCHHE.

Pacuer:
1.0OnpenensieM A0MycKaeMyr0 OTEPIO HAMPSHKEHUS OT PACTIPEETUTENIHLHOTO IIUTA J0 3JIEKTPO-
BEHTHJIATODA:

_AUr-u, _
100

AU

2. OmnpenensieM HaNpsHKEHUE Ha 3a)KUMaX BEHTUJISTOPA:
U=U-AU=
3. OnpenensieM NOTPeOIISIEMYIO MOIIHOCTD U3 CETHU:
P
Pi= —2 =
n

4.0npenenﬂeM AKTUBHYIO COCTAaBJIAKOUIYIO TOKA 3JICKTPOABUTATCIIA:
_ R _
V3-U -cos Q

la

5.0mpenensieM peakTUBHYIO COCTaBIISIOLIYIO TOKA:

lb=1l."sing =

6.0OmnpenensieM oOUUiA TOK Kabes:

7. OHpCI[CJ'IfICM HCO6XO,Z[I/IMOC ceueHHe Kades 1Mo 3aJlaHHOH IMMOTCPEC HAIIPAKCHUA:

V31-¢
Sy= — =
y-AU

8. OnpenenseM HeoOX0UMOE cedeHHEe Kabems Mo JOMyCKaeMO MIIOTHOCTH TOKA!

9. bepém HanboblIee BHIYUCIEHHOE CEUeHNE KaOemsl U OKpYIJIieM 10 OMKalIero

CTaHAAPTHOTO 3HAYCHUSA 110 Ta6m/me:
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00TBI Ne 7

()

i IS IPAKTHYECKOM pa

BapuanTbl 3a1aHu

Hcxonnbpie naHHbIE

MILUII'ITE
BH QUHOXEdIIRH

390

390

390

390

390

390

390

390

390

390

230

230

230

BAOL 9LOOHLOL ]

(A/mm?

2,5

2,6

2,7

2,8

3,0

2,9

3,1

3,2

3,3

3,4

3,3

3,2

3,1

EUHOXEdIIEH
gdoron KeWHIOALO]]

AU,

(%)

2,6

2,5

2,4

2,3

2,2

2,1

2,2

2,3

2,4

2,5

4,5

4.4

4,3

rendarey

M€Eb

Menb

Menb

Menb

Menb

Menb

Menb

Menb

MeIb

MeIb

aJIloOM

aJIloOM

aJIloOM

q1ooHI0ogodrodIdore
KBHIIAT

1

Om- mm

57

57

57

57

57

57

57

57

57

57

34,5

34,5

34,5

BIOQeN BHUL

(M) [

40

42

44

46

48

50

52

54

56

58

41

43

45

COos

=2

0,80

0,81

0,82

0,83

0,84

0,85

0,86

0,87

0,88

0,89

0,80

0,81

0,82

K.ILJI.

n

0,75

0,77

0,79

0,80

0,81

0,82

0,78

0,76

0,74

0,73

0,75

0,76

0,77

OMHMXEdIIRH
QOHII'BHUWOH

Uu

(B)

380

380

380

380

380

380

380

380

380

380

220

220

220

KILeINdI 1€
9LOOHIIIOIN

P>
(xBT)

10

11

12

13

14

eiHeuded s\

10

11

12

13
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14 8 220 0,78 | 0,83 | 47 34,5 aJIlOM 4,2 2,9 230
15 9 220 0,79 | 0,84 | 49 34,5 aJIIOM 4,1 2,8 230
16 10 220 0,80 | 0,85 | 51 34,5 aJIIOM 4,0 2,7 230
17 11 220 081 | 0,86 | 53 34,5 aJIOM 4,1 2,6 230
18 12 220 082 | 0,87 | 55 34,5 aJIIOM 4,2 2,5 230
19 13 220 0,74 | 0,88 | 57 34,5 aJIIOM 4,3 3,5 230
20 14 220 0,73 | 0,89 | 59 34,5 aJItoM 4,4 3,6 230
21 5,5 380 0,78 | 0,82 | 60 57 Menb 2,5 2,6 390
22 6,5 380 0,79 | 0,84 | 61 57 MeJlb 2,4 2,7 390
23 7,5 380 0,80 | 0,86 | 62 57 Meb 2,3 2,8 390

7.13.1. Boripochl 111 YCTHBIX OTBETOB

1. Uro u3zyuaet paszen 3IeKTpOHUKA?
2. Yto Ha3BIBaETCS COOCTBEHHOW MPOBOAMMOCTHIO TIOTYIPOBOTHUKOB?

7.13. TunoBble 3aaHUA 1JA OLEHKH 0CBOeHUS TeMbl 2.1.

«PDu3nyecKkue OCHOBBI IJICEKTPOHUKHN

3. Kakas »7eTpornpoBOIHOCTh HA3bIBACTCS PUMECHOM ?
4. Kakas npuMech B KpUCTaJIE MTOJTYITPOBOJIHUKA HA3bIBAETCSA JOHOPHOM?

5. Kakas npumecs B KpUCTaJuIe MOJIYIIPOBOIHUKA HA3bIBAETCS aKIIEITOPHON?
6. Kakyro 271eKTponpoBOIHOCTh 00€CIIeYMUBaeT JOHOPHAs MpUMech?
7. Kakyto 31eKTponpoBOAHOCT 00ECIIEUMYBAET AKI[ENITOPHAS IPUMECH?

8. Kakue HocuTenu 3aps/10B BISAIOTCS OCHOBHBIMH B KpUCTaiIe N - Tuna?
9. Kakue HocuTEM 3apsi/I0B SBISIFOTCS OCHOBHBIMH B KpUCTaJLIE P - TUMA?
10. Kakoe BkiItou€HHE p - N -MIepexo/ia B ANEKTPUUECKYIO LIENb HA3bIBAECTCS MPSIMBbIM?

11. Kakoe BkJIt0YeHHE p - N -Tiepexo/ia B JIEKTPUUECKYIO LIeNb Ha3bIBaeTCsl 0OpaTHBIM?

12. N300pa3uTe BOIbTAMIIEPHYIO XapaKTEPUCTHKY p - N -Tiepexoa.

12. Kakoit npu6op Ha3bIBatOT MOIYIPOBOAHUKOBBIM AHOJOM?
13. Yro Ha3bIBaeTCs BOJBTAMIIEPHOM XapaKTEPUCTUKOM MOIYIPOBOIHUKOBOTO

14. N306pa3uTe BOJIbTaMIEPHYIO XapaKTEPUCTUKY MOJIYIPOBOAHUKOBOTO TUO/IA.
15. Kakoit npubop OUNIONSIpHBIM TPaH3UCTOPOM?

16. Ha3oBuTte MaTepuansl OTHOCSIIUECS K OTYIPOBOHUKAM?

nuona?

17. Kak Ha 3JeKTpHYeCKHX CXeMaX YCIOBHO 0003HAYaIOT MOIYIIPOBOIHUKO-

BBIA THON?
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7.13.2. JlabopaTopHasi pa6ora Ne 9

«HMccnenoBanue morynnpoBoIHUKOBOTIO 0.
BoJibT-aMnepHasi XapaKTepUCTHKA)

eab padoThbI

HccnenoBaTh OHOCTOPOHHIOK IIPOBOAUMOCTD IIOJIYIIPOBOAHUKOBOIO auoja. OnpenenuTsb
BJIMSIHME BHEILIHETO HaIpsKeHUs (IPsSMOro U 00paTHOr0) Ha MPOBOAUMOCTb Auoaa. OnpenenuTsb
NpsIMOI ¥ 0OpaTHBINA TOKU AMO0/a. BEIYMCANTD BETMYMHBI BHYTPEHHUX CONPOTUBICHUN AMOAA IPU

PA3JIMYHBIX 3HAYCHUAX MPAMOIo U 06paTHOFO Hapr[}KGHI/Iﬁ 1 TOKOB.

IMopsinok npoBeaeHusi padboTbl

1. Ha ma6oparopaom yctpoiictBe K — 4826 coOGpath cxemy ¢ IpsIMbIM BKJIIOUEHHUEM
muona [l (Beixmrouatenu Ki, Kz Brimtouensl, Beikiarodatenu Ks, Ka BeiktoueHsI).

Rs Tp

A

R1

R2

_OT

©

2. N3menss HAIIPS?KCHUE HA TUOAC I[ C MOMOLIBIO peoCTaTa R2 oT 0 a0

MIOKa3aHUs BOJIbTMETPA U aMIIepMeTpa U 3aHECTH B Tabnuiy 1.

n

B cusate

—__"r .
IIo (I)OpMy.He Rnp = | BBIUUCJIUTH BCIIMUUHBI BHYTPCHHHUX CONPOTUBJIICHUU AUOLA U

np
3aHecTu B Tabmuny 1.

Tab6muna 1

Unp,
B

Inp,
MA

Rnp, Om

3. Bxumouuts muon J1 B oOpaTtHOM HampasieHnu (Beikirouatenn K1, Ko — Berkmodensl, Ks Ka
- BKJIIOUEHHI ). Mi3MeHss HanpspkeHue Ha auoae [l ¢ momorsio peoctata Rz ot 0 1o
B cHATH mokazaHus BOJIBTMETPA U aMIIEPMETPA U 3aHECTH B TAOIHITY 2.




_ o6 y
[To popmyne R,; = BBIUMCIIUTH BEIMYMHBI BHYTPEHHUX CONMPOTUBIICHUN 110/

006
IIPY CHATHIX TOKA3aHUSAX BOJIBTMETPA M 3aHECTU B TAOIUILY 2.
Tab6uia 2

U06,
B

|06,
MA

Ros, OM

4. Bpruucautb Ko3(QGUIHMEHT BRIPSAMIICHUS IPU 3HAUYCHUSAX HAMPSIKEHUS

. l.s B
Up=____B; .
)
5. TlocTpouTh BOJBTAMIIEPHYIO XapaKTEPUCTUKY JHOA (HA OTICIIBHOM JINCTE MIJTIMET-
poBoii Oymaru).

6. C,I[eJ'IaTb BBIBOJbI 11O PE3YyJIbTaTaM pa6OTbI.

7.14. Tunosblie 3aJaHUA A OLEHKH OCBOCHUS TeMBbI 2.2.
«JIeKTPOHHBbIE BHINPSAMUTEIN H CTAOMIU3ATOPBI»

7.14.1. Bonipochl Il YCTHBIX OTBETOB

1. KakoBo Ha3HaueHue BBIIPSIMUTENEH TEPEMEHHOTO TOKA.
2. HauepTuTh CXEMY OTHOTIOTYIEPHUOIHOTO BEIIPSIMUTEIIS X IOSICHUTH TPUHIIUT €T0
JEUCTBHS.
3. HauepTuth cxeMy ABYXIOIYNEPUOIHOTO BHITPSIMUTEIS U OSICHUTD MIPUHIIUIT €T0
JEHUCTBUA.
4. KakoBO Ha3Hau€HHE CTIaKUBAIOLINX (PUIBTPOB.
5. Ha3nauenue cTabuan3aTopoB HaPsDKEHUS U TOKA.
6. HauepTuth cxemy 0HO()a3HOTO MOCTOBOTO BBINPSMUTENS U MOSICHUTD PUHIIUIT €TI0
JIEHCTBHS.
7. HaueptuTh cxeMy Tpex(a3zHOro MOCTOBOTO BBIIPSIMUTENS U MOSICHUTH IPUHIIUIT €70
JIECTBHS.
8. [TosicHUTh IPUHIHIT paOOTHl EMKOCTHOTO CTIIAYKHBAIOIIETO PUITBTPA.
9. ITosicHUTBb IPUHIMIT paOOTH UHAYKTUBHOTO CTIIaKHUBAIOIIET0 (PUIBTpA.
10. Kak moBnusieT yBeIMYeHUE YaCTOTHI ITUTAIONIETO HAMIPSHKEHUS Ha paboTy
€MKOCTHOTO CTJIaXHBAIOIEro (GuiabTpa?

7.14.2. JlabopaTopHasi padora Ne 10

«MceaenoBanue u pacuyer NnapaMeTpoB BBIIPSIMHUTEJIA ¢ HCIOJIB30BAHMEM OcHUJIOrpada»




Heas padoTsl
HccnenoBanue mnpoiiecca BBIIPSMICHUS IEPEMEHHOTO 0THO(GA3HOTO CHHYCOUIATBHOIO TOKA Ha
skpaHe ociuiorpada. OnpenesaeHrne OCHOBHBIX MTapaMeTPOB BBITPSIMIIEHHOTO TOKA MO HCXOIHBIM
rapaMmeTpam BBIIPSIMUTEIIS.

[Hopsinok npoBenenusi padoThbI

I. Ha maGoparoprom ycrpoiictBe K - 4826 coOpaTh cxemy OJHOMOIYHEPHOTHOTO BBITTPAMIICHUS
MEPEMEHHOT0 OAHO(A3HOTO CHHYCOUIATBFHOIO TOKA U TIOKA3aTh MPENOIaBaTeNIo.

U o0p

fp d

. IToakmro4uB K cXxeme ocunnnorpacb, HU3YUUTH Ha €T0 3KpaHC MPOUCCC BBIIMPAMIICHUA
MEPpEMCHHOT'O TOKaA.

I1l. Ucnonb3ys ciaenyrome UCX0IHbIE TapaMeTPhl BBIIPSIMUTEIS:
1. neiicTByIOIIEEe 3HAUCHHUE HANIPSDKEHUS Ha MIEPBUYHON 0OMOTKeE TpaHchopmMaropa:
U= B
2. neficTByolee 3HaYeHNE HANpPsHKEHUS] Ha BTOPUYHONW 00MOTKe TpaHcopmaropa:
Up=_ B
3. CONpOTUBIIEHUE HATPY3KHU:

Ru= Om,

OmnpeneanTs:

1. AMHJ’II/ITyI[HOC 3HAUYCHUC HaHpH)KeHI/I}I Ha BTOpH‘IHOﬁ 06MOTKC TpaHC(bopMaTopa:
U, =+2-U, =
2. HOCTOHHHYIO COCTaBJ'ISIIOIJ_IyIO BLIHp}IMJ'IeHHOFO HaHpﬂ)KCHI/ISIZ

U0:U2m —
T

3. HOCTOHHHYIO COCTaBJIAIOIIYIO BBIIPAMIICHHOI'O TOKA!:

4. Koapdumument tpanchopmanuu tpancopmaropa:

B:&:
U,



V.

KoaddunuenT mynbcannu BHIIPSIMICHHOTO HANIPSHKEHUS

Ulm = TC.UO =
2
n Uo

Uiaa = U2m =

. AMIUIUTYZy IEpBOI TapMOHUKHU BBITPSIMIIEHHOTO HAIIPSIKEHUS:

. I[OHYCTI/IMOG O6paTHOG HaIIpsKCHUE HA TUO/JC:!

HOCTpOI/ITB Fpa(l)I/IKI/I HampsOKCHUA W TOKa A0 W IIOCJIC BBIIPSAMIICHUA M

IapaMeTpBhl.

BapuanTsl 3aganuii 1uist 1adopaTopHoii padoTsl Ne 9

. Chenatp 3akitoueHue no pe3ysabTaraM JabopaTopHON paboThI.

YKa3aTb

o HaumenoBanue napametrpoB

c% Hanpsixenune Hanpsixenne ConpoTuBieHue
§ NEPBUYHON OOMOTKHU BTOPUYHOM 0OMOTKH Harpy3ku
a TpaHcopmaropa TpaHcopmaropa Ru (Om)
= U (B) Uz (B)

1 220 50 25

2 215 48 24

3 210 46 23

4 205 44 22

5 200 42 21

6 195 40 20

7 190 41 20,5

8 225 52 26

9 230 54 27

10 235 56 28

11 240 58 29

12 245 60 30

13 250 62 31
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14 255 64 32
15 260 66 33
16 265 68 34
17 270 70 35
18 275 72 36
19 280 74 37
20 285 76 38
21 290 78 39
22 295 80 40

7.15. TunoBblie 3aJaHNA A OLEHKH OCBOCHUS TeMBbI 2.3.
«JIEKTPOHHBIE YCHIUTEIN»

7.15.1. Bonpoce! AJis1 YCTHBIX OTBETOB

1. JIsist 9ero mpUMEHSIFOTCS DJICKTPOHHBIC YCUITHTEITH ?
2. JI7st 4ero B OCHOBHOM MPUMEHSIFOTCS YCHUITUTENH HI3KoM yactoThl (YHUY)?

3. I[J'ISI 4Cero NMpUMCEHAOTCA IBYXTAKTHBIC YCI/IJ'II/ITGJ'II/I?
4. Ha Kakux 3JIeMeHTax CO6I/IpaIOTCSI YCUIIUTCIIN HU3KOU YaCTOTHI?

5. UeM oTIMyarOTCs OJJHOTAKTHBIE YCUJIUTEIN HU3KOW YaCTOTHI OT IBYXTAKTHBIX ?
6. Kakas CBsI3b B 2JIEKTPOHHBIX YCHIIUTEISIX Ha3bIBAETCS OOPAaTHOM ?

7.16. TunoBble 3aIaHNA AJIA OLEHKH OCBOCHUSA TeMBI 2.4.
«DJIeKTPOHHBbIE TeHEPATOPHI U M3MEpPHUTeIbHbIe NMPUOOPHD)

7.16.1. Boripochl 111 YCTHBIX OTBETOB

. JlaTb omnpezeneHue 3eKTPOHHOMY Fe€HepaTopy.

. JlaTe onpeneneHre MyabTUBHOPATOPY.

. [losicuuTe Ha3HAYEHME HJIEKTPOHHBIX BOJIBTMETPOB.

. Kakue ocHOBHBIE THUIIBI 3JIEKTPOHHBIX BOJILTMETPOB Bbl 3HaeTe?
. [MosicauTe Ha3HAYSHHE DIEKTPOHHOTO ocTiIiuorpada?

. Kak momy4arot n3o0pakeHre Ha SKpaHe 3JIeKTPOHHO-TTy4eBOU TPYOKH?

~N o O kW

. Jlnst 9ero npenHa3zHaveH MU pOBOA MYITBTUMETP?

7.17. TunoBble 3aaHUA IJA OLEHKH OCBOCHHA TeMBI 2.5.
«HHTerpanbHbIe cXeMbl MUKPO3JIEKTPOHUKH.
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Muxkpomnpoueccopbl 1 MUKPO — IBM»

7.17.1. Bonpochl 1Jis1 YCTHBIX OTBETOB

1. latp onpeneneHue moayrnpoBOIHUKOBOM HHTErPATbHOU MUKPOCXEMBI.

2. JlaTb onpeeneHre HHTErPalbHOM MUKPOCXEMBI.

3. Ha kakue BHUBI JCTIATCA HHTCTPAJIBHBIC MUKPOCXEMEI 110 KOHCTPYK-

TUBHOMY HUCIIOJIHCHUIO.

4. Kakoi yCHIUTE b Ha3bIBAETCS OnepaoHubiM yeunureiaeMm (OY) u

KakKue (bYHKHI/II/I OH MOJKET BBIITOJHATH?

5. [latb onpeneneHue Tpurrepy.

6. JlaTh ornipeziesieHue perucTpy.

7. JlaTb omnpeziesieHue CyMMaTopy.

8. llatb onpenenenue apupMeTUIECKOMY YCTPOMCTBY.
9. latb onpezeneHre mporeccopy.

8. CTpyKTypa KOHTPOJIbHOI0 3a/IaHus JJIsl IPOMEKYTOYHOH aTTecTalun (IK3aMeHa)

1. OTBeT Ha J1Ba TEOPETHUUECKUX BOMpPOCA.

2. Pemiennie oHO#M mpakTHYEeCKOM 3a1aun U3 3agaunuka: bepéskuna T.D. 3amaunuk mo obmei
AJIEKTPOTEXHUKE C OCHOBAMH IJICKTPOHHUKHU: Y 4eOHOE mocoOue Jisi CTYJAEHTOB
HERJIEKTPOTEXHUYECKUX CPETHUX ClelUanbHbIX YueOHbIX 3aBeaeHuil/T.D. bepéskuna, H.I'.
I'yces, B.B. MacnennukoB. — M.: Briciias mkona, 2001. 380 c.: u

8.1. Hepeqeﬂb IK3AaMCHAIIMOHHBIX BOIIPOCOB

W N =

003N DN K~

9.
10.
11
12.
13.

. Dnextpuueckoe nojie. 3akoH KymoHa.
. HanpskenHocTs anextpudeckoro nosns. [lorenuuan. Hanpsikenue.
. HpOBOI[HI/IKI/I N JUSJICKTPUKHU B SJICKTPHYICCKOM I10JIC. HaHpﬂ)I(CHHOCTB SJICKTPHYCCKOTO

I10JIA BHYTPU MPOBOAHHUKOB U JTUIDJICKTPHUKOB.

. Onexrpudeckas eMKocTsb. [Inockuil koHaeHCcaTOp. DHEPrus AEKTPUIECKOTO MOJIS.

. IlocnenoBarenpHOE, TapaIEIbHOE U CMEIIAHHOE COEIMHEHNE KOHIEHCATOPOB.

. Onextpuueckuil Tok. Cuna Toka. [ImoTHOCT TOKa. DNEeKTPOABMKYILAS CHJla U HaIlpsDKEHHUE.
. 3axkoH OMa 1J1s1 y4acTKa JIEKTPUYECKON LENH U JUIsl TIOJTHOM 3JI.IIETIH.

. DNEeKTPUYECKOE CONPOTUBIIEHUE U IPOBOIUMOCTb. Y A€TBHOE 3J1.CONPOTUBIICHUE U

yllenbHas IPOBOJUMOCTb.
[lepssiit 3akoH Kupxroda 11 31eKTpruuecKoi HernH.
[TapannenbHoe U MOCIEN0BATEILHOE COSAMHEHUS PE3UCTOPOB (COMPOTUBICHUN).

. DnekTpuueckas paboTa W MOIIHOCTb.

Bropoii 3akon Kupxroda aiis anexTpudeckoit nemnu.
MaruutHoe nosne. MarautHas UHAYKUKA. AOCONTIOTHAS U OTHOCUTENIbHAS MarHUTHASI

IMPOHUIACMOCTb CPCIBI. MarauTHbIH IIOTOK.

14.
15.
16.
17.

18.
19.

HanpsikenHOCTh MarHuTHOTO MOJsA. MaruutHoe HanpsbkeHne. HamaranuuBatomast cuna.
[TonHbIi TOK Yepe3 3aMKHYTBIA KOHTYP. 3aKOH MOJIHOTO TOKA.

HamaranuuBanue eppoMarHUTHBIX MaTEPHATIOB.

[uknnueckoe nepemaranumBanue. ' ucrepesuc. MarHuToMarkue 1 MarHUTOTBEPAbIE
MaTepHaIbl.

Marnutssble nenu. 3akon Oma u 3akoHbl Kupxroda st MarHUTHOH TIeTH.

DnexTpoH B MarHuTHOM mosie. [1paBuino neBoit pyku. I[IpoBogHUK ¢ TOKOM B MarHUTHOM
nose. 3akoH Amriepa.
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20.

21.
22.
23.
24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

38.

39.

40.
41.

42.
43.
44,

45.

OJIC »1eKTpOMarHUTHOW MHAYKIIUK B TpoBoAHUKE. [IpaBuio mpaBoit pyku. DJ1C
AJEKTPOMAarHUTHOM MHIYKIIMH B KOHTYPE.

[Tpuniun Jlenua.

[ToTokocuenienre 1 UHAYKTUBHOCTD KaTYIIKH.

OJIC camounaykuu. IJIC B3aUMOMHIYKIMHU. DHEPrUsi MArHUTHOTO TOJIS1 KaTYIIKH.
Onpenenenue, Noay4yeHUE U N300pakeHUe IEpEMEHHOr0 Toka. [lapameTpsl nepeMeHHOT0
TOKaA.

daza nepemeHHoro Toka. Casur ¢as.

Ilenp nepeMeHHOro TOKA ¢ aKTUBHBIM COIPOTHBIICHAEM

[lens epeMEHHOro TOKa C UHAYKTUBHOCTBIO.

Ilenp nepeMEeHHOro TOKA ¢ aKTUBHBIM COIPOTHBIICHHEM U MHIYKTUBHOCTBIO.

[lenb mepeMeHHOro TOKa ¢ EMKOCTBIO.

Ilens nepeMeHHOro TOKA ¢ aKTUBHBIM COIIPOTUBIIEHUEM U €MKOCTBIO.

Ilenp nepeMeHHOro TOKa ¢ aKTUBHBIM COIIPOTUBIIEHUEM, HHAYKTUBHOCTBIO

u eMkocThio (RLC - memp).

Pe3onanc Hanpsxenuil B Hepa3zsersieHHoW RLC — nienu nepemeHHoro Toka. Y ciaoBue
BO3HUKHOBEHHUS U NIPU3HAKU PE30HAHCA HANIPSIKCHUM.

Pe3onanc TokoB B pa3BeTBieHHONM RLC — nienu nepeMeHHoOro Toka. ¥ cioBue
BO3HUKHOBEHHUS U IPU3HAKU PE30HAHCA TOKOB.

[Tony4yenue Tpexdasznoro nepemenHoro Toka. Bekropuas nquarpamma J/IC, Toka u
HaIPSDKEHUS.

CoenuHenne 0OMOTOK Tpex(ha3zHOTo TeHepaTopa U MPUEMHHUKOB JI.OHEPTUHU «3BE3JI0M».
CootHouleHus: Mexay (pa3HbIMU M JTMHEHHBIMU HANPSHKEHUSIMH U TOKAMHU.

UYeTbIpex — U TPEXNPOBOJIHBIE A1.LeNHU TpexdazHoro Toka. HazHaueHue HyneBoro npoBoa.
CoenuneHne 0OMOTOK Tpex(azHOro reHepaTopa U MPUEMHHUKOB 3J1.9HEPIUU «TPEYTOJIbHU-
Kom». COOTHOIIEHUSI MeX Y (Pa3HBIMH U JTMHEHHBIMU TOKAMH U HANPSHKEHUSMH.
AKTUBHas, peaKTUBHAs U MOJIHAS MOIIHOCTb Tpexda3Hoii 3.uenu. Koapduunent
MOIIIHOCTH.

YcTpoicTBO U MPUHIMIT AEUCTBUS oAHO(a3Horo Tpancopmaropa. Koapduunent
TpaHchopmaIuu.

[Tonmy4yeHue Bpalaoerocst MArHUTHOTO MOJIS HA IpUMepe ABYX(a3HOro Toka.

VY CTpoiCTBO M MPUHLIUIT AEUCTBUSI aCHHXPOHHBIX JiBUTaTeneil. CKoJIbKeHUE poTopa.
Yacrota BpalieHus.

Y CTpOUCTBO U MPUHIUII JEHCTBUS CHHXPOHHBIX MAIIMH IIEPEMEHHOTO TOKA.

Y CTpOoNCTBO M NPUHLIUII AEUCTBUSI FeHEPAaTOpa MOCTOSIHHOTO Toka. Ha3sHaueHnue kosiekTopa.
Y CTpOUCTBO U MIPUHIUII JEHCTBUS JIBUTaTENs IOCTOSHHOIO TOKA. Perynupyromiee nelicTeue
npotuso — DJIC.

Cxembl BO30YXI€HHsI T€HEpaTOpPOB U JBUTATENEll OCTOSIHHOTO TOKa.

46. ITonynpoBoauuku. CoOCTBEHHAs U PUMECHAs! IPOBOJUMOCTH.

47.
48.
49.
50.

51.

52.

[Tonyuyenue p-n — nepexona. BonpT-amnepHas XxapakTepucTuka.

YCTpoicTBO MOMYIPOBOAHUKOBBIX IHMOAO0B. BonpT-amnepHas XapakTepUCTHKA.
bunonspHbie TpaH3UCTOPBI. Y CTPOMCTBO U MPUHIUI AeHCTBUS. CXEMBbI BKIFOUCHHUSI.
OAHOMONYIIepUOIHBIN BBITPSIMHUTENb 0THO(PA3HOTO MEpeMEHHOro Toka. Cxema, IPUHIIUIT
JEUCTBUA.

JIByXTIONYTIEpUOIHBIA BBITPSIMUTENH OTHO(PA3ZHOTO MEPEMEHHOT0 Toka. CxeMa, MPUHITUT
JEUCTBUA.

NHayKTUBHBIA ¥ €MKOCTHBIM CTIQXHBAIOMIME (UIBTPHI BHIIPSIMIEHHOTO TOKA.
Ha3znauenwue, cxembl, IpUHIUIT JEHCTBUA.

8.2. DK3aMeHalMOHHEIC 3212
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3amaua 1.7
Ornpenenutsb cuily B3auMOJEHCTBUS IBYX 3apsiaoB Q1 = 3,5- 107 Knu Q2=6 107 Ko,
HAXOJSIIMXCS Ha PACCTOSIHUU [ = 5 CM JIpYT OT Jpyra U MOMEIIEHHbIX B BoAy. Kak usmenurcs
CHWJIa B3aMMOJICHCTBYSI, €CITH BOJY 3aMEHUTH: 1) TpaHCPOpPMATOPHBIM MACIIOM; 2) CIIUPTOM; 3)
KepocuHoM; 4) mapadpuHOM?

3amaua 1.13.

Onpe/euTh HANPSKEHHOCTh EKTPUYECKOTO Mo, AeiicTByromiero ¢ cuioii F = 5,4-10* H Ha
3apsan Q =1,8-108 Ko

3agauya 1.42.

K kongencaropy emxoctsio C = 0,25 Mmx® nonseneno Hanpsokenue 1 =400 B. Onpenenuth
SHEPIUI0 IEKTPUUECKOTO MOJIsl KOHJEHCATOopa.

3agaua 1.51.

Konaencaropsl emxoctsimu C1 = 10 Mk® u Cz = 15 Mx® coelMHEHBI IOCIEI0BATENBHO.
OrnpenenuTb UX SKBUBAICHTHYIO €MKOCTb.

3agada 1.52.

Tpu xongencaropa oauHakoBoit eMkocTH C1 = C2 = C3 = 12 Mk® coeTMHEHBI MTOCTIeI0BATEIBHO.
OmnpenenuTh UX SKBUBAJICHTHYIO EMKOCTb.

3agaua 2.10.

OrmpenenuTh CONPOTHBICHHE MPOBOA, uMetoliero amuny | =150 mu auamerp d=0,2 mm,
BBITIOJIHEHHOTO U3: 1) KOHCTaHTaHa; 2) natyHu; 3) cranu; 4) gexpans; 5) mIaTuHbI; 6) aTIOMUHHUSL.

3amaua 2.11.
Ornpenenuts IJIMHY METHOTO M30JIMPOBAHHOTO MPOBO/Ia, eciiu ero nuametp d = 0,3 mm, a
conpotunenue R = 82 Owm.

3agauga 2.15.

Comnporusnenne nposoaa R = 2,35 Om nipu nimune L = 150 m u nuamerpe d = 1,5 mm.
Onpenenuts Matepuail NpoBOJa.

3anava 2.16.

Onpenenuts AuHY npoBoja quamerpom d = 0,5 MM U1 HarpeBaTeIbHOTO 3JIEMEHTA IPH
BKJIFOUEHUU €ro B ceTh ¢ HanpsbkeHueM U = 220 B nipu Toke notpednenus | = 6,5 A; u3: 1)
HUXpOMa; 2) KOHCTaHTaHa; 3) cranu; 4) dexpans; 5) amoMunus; 6) Manranuaa. OnpenenuThb
IJIOTHOCTD TOKA.

3amaua 2.29

OrnpenenuTh SKBUBAJIEHTHOE COMPOTUBIICHUE JICKTPUICCKON IIETIH, MPECTaBICHHOM Ha puc. 2.3,
ectd R1=2,50M, R2=60M, R3=20M, R4 =1,5OmM, Rs=3 Om.
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3amaya 3.11.

B ogHOpOIHOM MarHUTHOM TOJI€ HAXOAUTCS NPSIMOIMHENHBII IPOBOIHUK € TOKOM | =25 A n
mmaHoit L = 80 cm mox yriom 30° k BekTOpy MarHuTHO# HHAYKIUH. ONpeaenTh MAarHUTHYIO
WHJIYKIHUIO TOJIs, €CJIM CUJIa, ICUCTBYIONIast Ha MpoBOAHUK, F = 3,2 H.

3agaua 3.13.

OpnHOpoHOE MarHUTHOE 110J1€ ¢ MarHUuTHOM uHaykueil B = 1,0 T nefictByer Ha
MPSMOJTMHEHHBIN MPOBOAHKUK O TOKOM ¢ cuitoi F = 0,5 H. J{muna npoBoguuka L = 20 cwm.
Onpenenuts TOK, MPOXOAALIUI 10 IPOBOJAHUKY, PACIIOIOKEHHOMY IIEPIEHAUKYIISIPHO JINHUAM
MAarHUTHOTO ITOJISL.

3amaua 3.20.

OnpenenuTsb, Ha KAKOM PAacCTOSTHUM OT IIPSIMOJIMHEITHOTO MPOBOJHUKA, HAXOIAIIEr0Ccs B
BO3AYIIHOM cpene, mpu Toke | = 100 A nanpsbxkernocts H = 400 A/m. OnpenenuTs WHAYKITHIO
I0JIS1 B 3TOU TOYKE.

3agaua 3.26.

Toxk, mpoxoIsaumii 0 KOJBIIEBOMY POBOIHUKY, | =25 A u co3maeT HanpsHKEHHOCTh
MarauTHOro nojs B rieHrpe H = 400 A/m. Onpenenuth quamMeTp KoJIbIa.

3agada 3.39.

Onpenenuts cuily B3aMMOAEUCTBUSI IBYX IPOBOJHUKOB C TOKOM, PACIOJI0KEHHBIX Ha
paccTOsIHUU a = 5 MM JIpYT OT JIpyra B BO3/1yXe, 10 KOTOPhIM Ipoxoasat Toku l1 =30 A, [ =75 A.
[IpoBoanuku umeroT 1auHy L = 200 MM KaxabIil.

3agauga 3.49.

[IpssmonuHEHBINH TPOBOIHUK ¢ akTUBHOM nnuHOM L = 0,45 M nepemerniaercs B 0THOPOAHOM
MarHUTHOM TIOIE cO CKOpocThio V = 36 M/c o yriaom 70° k nmuausm moss. D. 1. ¢., HaBeJeHHas B
HeM, E = 14,6 B. Onpenenuths Hanps»KE€HHOCTh MAarHUTHOTO TTOJISL.

3amgauda 4.15.

JlelicTBytomee 3HaueHue nepemenHoro Toka B renu | = 10,5 A npu vactote f= 1200 I'm1.
Onpenenuts €ro aMIIMTYAHOE 3HAYEHHE, IEPUO U YTIIOBYIO YaCTOTY.

3amauva 4.16.

AMIUTMTY/THOE 3HAYEHHE HANPSKEHUSI IEPEMEHHOI0 TOKa ¢ nepuojgoM T = 2,23 Mc cocTaBiseT
220 B. Onpenenuth AEHCTBYIOIIEE 3HAUEHUE 3TOTO HAMPSIKEHUS U €r0 4acTOTYy.

3anaya 4.18.
MrHaoBenHoe 3HaueHne Toka | = 16 sin157t A. OnpenenuTts aMILUTUTYIHOE U JACHCTBYIOIICE

3HAYEHUS ITOTO TOKA U €ro TIEPUOI.
3amzauya 4.20.
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N 2
JleiicTBytolIee 3HAUCHNE TIEPEMEHHOT0 ToKa B 1ienu | = 2,9 A, nauanpHas daza ¥; = 3T

3anucaThb BBIPAXKXCHUC IJII MTHOBCHHOI'O 3HAYCHHWA TOKA B ICHIH U ONPCACIIUTH €ro aMIIMTYAHOC
3HaA4YCHUC.

3amaua 4.22.

ITo armekTpUYecKo ey MPOXOAUT MOCTOSHHBIN TOK | = 4,4 A. OnpeneauTs aMILTUTYTHOE
3Ha4YE€HHE TOKA, KOTOPBIN, IPOXO/IS [0 TOM K€ LEIH, BBIICIAET TAKOE ke KOJIMYECTBO TEIJIOTHI,
YTO U MOCTOSIHHBIN TOK.

8.3. I[eMOHCTpaIII/IOHHLIe BAaPHUAHTBI JK3aMCHAIIMOHHBIX onjeros
(O1iee K0JIM4YECTBO OMJIETOB — 27 IIT.)
®EJEPAJTBHOE ATEHCTBO MOPCKOI'O ¥l PEHHOI'O TPAHCIIOPTA
®EJEPAJIBHOE IT'OCYJIAPCTBEHHOE OBPA3OBATEJBHOE YYPEK/IEHUE
BBICIIET'O ITPO®ECCUOHAJIBHOI'O OGPA3OBAHMS
MOPCKOW F'OCYJAPCTBEHHbBI YHUBEPCUTET

umenu aavupana I"'U.Hesenbckoro

CAXAJIMHCKOE BBICHHEE MOPCKOE YUYUJIMIIE umenu T.B. I'YJKEHKO

Mopckoi KoIex
SK3AMEHAIIMOHHBINA BUJIET N 1

I[I/ICI_[I/IHJ'H/IHaZ <<9J'ICKTpOTCXHI/IKa H JJICKTPOHHUKA»

CHCHI/IEUIBHOCTBZ «BKCHHyaTaHI/IH CYAOBBIX SQHCPICTUUCCKUX YCTAHOBOK)

1. Duexrpuyeckoe noiue. 3akoH KyioHa.

2. HGHI) NEPEMCHHOT'O TOKA C MHAYKTHBHOCTBIO.

3. 3agaua 4.20

OK3aMeHaTop: / BaesT'.JI. /
[Ipencenarens HUKIOBOM KOMUCCHU / Anekceera JI.M. /
IIporokoi 3acenanust HUKJIOBOM KoMuccuu Ne OT « » 20 T.

®EJIEPAJIBHOE ATEHCTBO MOPCKOI'O M PEYUHOI'O TPAHCIIOPTA
®EJIEPAJILHOE T'OCYJIAPCTBEHHOE OBPA3OBATEJILHOE YUYPEKJIEHUE
BBICIIETO MPO®ECCUOHAJIBHOI'O OBPA3OBAHMS
MOPCKOW FOCYJAPCTBEHHbBI YHUBEPCUTET
umenn aamupana I''U.Hepeabckoro

CAXAJIMHCKOE BBICIHEE MOPCKOE YUYUJIMIIE umenu T.B. 'YJKEHKO

Mopckoii Kosute 1K
SK3AMEHAIINOHHBINH BUJIET Ne 2

Jucrmminaa: « DNeKTPOTEXHUKA U AIEKTPOHUKAY)

CHCHI/IELHBHOCTBI ((9KCHJ'IyaTaL[I/I${ CYAOBLIX OHCPICTUYCCKUX YCTAHOBOK)

1. Hanpsok€HHOCTD Y MOTSHIHAN DICKTPHUYSCKOTO MO, DIIEKTPHUYCCKOS HAMPSKCHHE.




2. Ilens mEpEMEHHOI0 TOKA ¢ AKTUBHBIM COIPOTHUBICHUEM M HHAYKTHBHOCTEIO.

3. 3apgaua 4.22

DK3aMeHaTop:

/ baes[.J. [/

[Ipencenarenb MUKIOBOM KOMUCCHH

/ AmexceeBa JI.M. /

[IpoTokon 3acenanus LUKIOBOM Komuccuu Ne OT « » 20 r.
OcBoeHHbIE 001I[HEe KOMIIETEHI[UH OcHoBHbIE noKa3zareJsu pe3yJibTaToB
NMOJArOTOBKH

OK 1. [JoHuMath CyIHOCTb U COLUAIBHYIO
3HAYMMOCTb CBOeH Oyayuieit nmpodeccun,
IIPOSIBIIAATH K HEM YCTONYMBBIN HHTEPEC.

JleMoHCTpaLust MHTepeca K BEIOpaHHON
npodeccuu.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
NeSITebHOCTD, BBIOMPATh THIIOBBIE METOJIBI U
CTIOCOOBI BHITTOJTHEHUS TPO(EeCCHOHAIBHBIX
3aJa4, OLEHUBATh UX 3((HEKTUBHOCTH U
Ka4yecTBo.

Br16op 1 npuMeHeHne METOI0B U CIIOCO00B
pelIeHUs 3aJaHUi 110 SJEKTPOTEXHUKE U
anekTpoHuke; OneHka 3(pGEeKTUBHOCTH U
Ka4yecTBa BBHITIOJHEHUS 3a/1aHUH.

OK 3. [IpyHrMaTh peleHys B CTaHAAPTHBIX U
HECTaHJAPTHBIX CUTYalUsAX U HECTH 3a HUX
OTBETCTBEHHOCTb.

Pemenne CTaHAAPTHBIX U HECTAHAAPTHBIX
3aI[aHHI>i I10 JJICKTPOTCXHHUKE U IJICKTPOHUKE.

OK 4. OcymiecTBIATh MOUCK U UCIIONBH30BaHNE
nHpOopMaIuu, HeoOoxouMou Tt A HEeKTHB-
HOTO BBITIOJHEHUS TIPO(ECCUOHANBHBIX 32124,
po(hecCHOHATBFHOTO U JIMYHOCTHOTO
pa3BUTHSL.

DddexTuBHBIN TOUCK HEOOX0UMOM HH(POpMAa-
MM JIJTSL PELICHUSI PA3IIMYHbIX 3aJIaHUH 110
IEKTPOTEXHUKE U dJIEKTpoHUKe; Mcronb3oBaHue
Pa3JIMYHBIX KCTOYHMKOB HH(POPMALINH, BKITIOYAS
JIIEKTPOHHBIE.

OK 5. Mcnonp3oBath HHPOPMAITHOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
npoeCCUOHATIBHOM NEeSITeTHHOCTH.

I[CMOHCTpaHI/ISI HaBbIKOB HCIIOJIb30BaHUA
I/IH(l)OpMaLII/IOHHO-KOMMYHI/IKaLII/IOHHBIX TCXHO-
JIOTUH TIPH BBITTOJIHCHUHN PA3JIMIHBIX 3aJIaHUM 110
QJICKTPOTCXHHUKEC U JICKTPOHHKE.

OK 6. PaGoraTs B koMaH[€, 3PHEKTHBHO
001IaThes ¢ KOJIETaMH, PYKOBOJICTBOM,
NOTPEOUTEISIMH.

BsaumopeiicTBre ¢ 00y4JaronmMuIcs, mpero-
JlaBaTeIsIMA M MacTepaMH B X0J/1¢ 00y4eHus.

OK 7. bpaTbh OTBETCTBEHHOCTb 3a paboOTy
YJIEHOB KOMaH/Ibl (HOJYMHEHHBIX ), PE3yIbTaT
BBITIOJTHEHM S 3a/1aHUH.

CamMoaHanu3 U KOppPEKLUs pe3ybTaToB
COOCTBEHHOH pabOTHI.

OK 8. CaMOCTOATENBHO ONPEAEIATh 3a4a4U
npo¢eCCUOHATBHOTO U JINYHOCTHOTO
pa3BUTHS, 3aHUMAThCSI CAaMOOOPAa30BaHUEM,
OCO3HAHHO IJIAHUPOBATh MOBBIIIEHUE
KBaJTu(UKaIIH.

Opranuzanusi CaMOCTOSITENIbHBIX 3aHATUH TPU
HU3YUYEHUU DJIIEKTPOTEXHUKHU U IIICKTPOHUKH.

OK 9. OpueHTHpOBaTHCA B YCIOBHSIX YaCTOU
CMEHBI TEXHOJIOTHH B IPO(ECCHOHATBHOM
JEATEIbHOCTH.

OK 10. BnazeTs nMCbMEHHOM U yCTHOM
KOMMYHHMKaIHel Ha TOCY1apCTBEHHOM U (WJIN)
MHOCTPAaHHOM (@HIJIMICKOM) SI3bIKE.
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OcBoeHHble npodeccuoHaIbLHbIE
KOMIIETeHIINH

OcHoBHBIE MOKa3aTe/u pe3yJbTaToB
NOATOTOBKH

IIK 1.1. OGecrnieunBaTh TEXHUIECKYIO IKCII-
JyaTaluIo TJIaBHBIX YHEPTeTHUECKUX YCTaHO-
BOK CY/IHa, BCTIOMOTaTEJIbHBIX MEXaHU3MOB U
CBA3AaHHBIX C HUMH CUCTEM YIIPABJICHUA.

YMeHue MpOBOAWTH U3MEPEHHS DIIEKTPUIEC-
KHX BEJIMYMH. YMEHHE BKIIIOYATh AJICKTpUYEC-
KHe TpHOOpBI, ammapaTbl, MalluHbI, YIPaBIsATh
WMHH KOHTPOJHPOBaTh MX 3(h(ekTuBHYIO N Oe-
30MMacCHYIO0 PaboTy.

[IK 1.2. OcymiecTBAsITE KOHTPOJIb BHIIOJIHE-
HUS HAIIMOHAJIBHBIX U MEKIYHAPOIHBIX TpeOO-
BaHUH M0 HKCIUTyaTallUK CyHa.

1K 1.3. BBIONHATH TEXHUYECKOE 0OCITYKH-
BaHHUE U PEMOHT CY/I0BOTO 00OPYAOBaHHSI.

YMeHUe yCTpaHSTh OTKa3bl U IOBPEIKIIe-
HUSl 3JIEKTPOOOOPYIOBaHUS.

[IK 1.4. OcymiecTBasTs BEIOOP 000pya0Ba-
HUs, 53JICMCHTOB U CHCTEM O60pyI[OBaHI/I$I JJIsA
3aMEHbI B MPOLIECCE IKCILTyaTAIIMH CYIOB.

ITIK 1.5. Ocy1iecTBIsATh SKCIUTYaTaIuio CyI0-
BBIX TEXHUYECKHUX CPEJICTB B COOTBETCTBHH C
YCTaHOBJICHHBIMU MTPaBUJIaMU U MPOIEAypaMH,
o0ecreYnBaIMUMHU 0€301TaCHOCTh OTIepaIfii U
OTCYTCTBHUE 3arpsI3HCHMS OKPYKAIOLIEH CPeJIbl.

[IK 2.1. Opranu3oBbIBaTH MEPONIPUSATHS 110
00eCNeYeHUI0 TPaHCTIOPTHOM 0€30MacHOCTH.

[IK 2.2. TIpumensTs cpeactsa mo 6oproe 3a
KHBYYECTh CyJIHA.

1K 2.3. Opranu30oBbIBaTh U 00CCIICUNBATH
JeMCTBUS MOTYMHEHHBIX YWICHOB dKHUITaXa
Cy/JHa IIPY OpraHU3aluu YYeOHBIX MOKAPHBIX
TPEBOT, IPEAYNPEKICHNS BOSHUKHOBEHHS
noJkapa ¥ MpHy TYIICHUH MOKapa.

1K 2.4. OpraHu30BbIBaTh U 00CCIICUNBATH
JCMCTBUS MOTYMHEHHBIX YWICHOB DKHUITaXa
CyJHa TIPU aBapHUsX.

[IK 2.5. Oxa3blBaTh NEPBYI0 MEIUIIUHCKYIO
[IOMOIIIb MOCTPAIABIINM.

1K 2.6. Oprann3oBbIBaTh 1 00ECTIEYMBATH
JEMCTBUS MOTYMHEHHBIX YWICHOB DKHUITaXa
Cy/ZHa TIPY OCTABIICHUH CY/IHA, UCIIOJIb30BaTh
criacateNbHbIE IITIONKH, CTIACaTEbHBIE TUIOTHI
Y MHBIE CTIacaTeIbHbBIE CPEICTBA.

1K 2.7. Oprann3oBsiBaTh 1 00€CTIEUMBATH
JEHCTBYSI IOAUYNHEHHBIX WICHOB dKUIIAXa
CyZHa IO NPeAYNPEKACHUIO U NPEeI0TBpalLe-
HUIO 3arpsi3HEHUs] BOJHOH Cpeibl.

1K 3.1. IInanupoBaTh paboTy CTPYKTYPHOTO
MOApa3eJIEHUsI.

IIK 3.2. PykoBoauTh paboTO# CTPYKTYPHOTO
MOApa3IeIeHUsI.

[IK 3.3. Aranu3upoBath Mpol1iecc U Pe3yiib-
TaThl IEATEILHOCTH CTPYKTYPHOTO MO/Ipas/ie-
JICHMSL.

Paspaborumk:

(MecTo paboThI) (3aHMMaemast TOJIKHOCTB) (vHULMATBI, (aMUITHS)
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