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Metoauueckue ykazaHUsl i MpakThdeckux pador mo aucuurauHe OIT 03
DJIEKTPOTEXHHUKA M JJICKTPOHUKA COCTaBJIEHBI B COOTBETCTBHHM C TPEeOOBaHMUIMU
®I'OC CIIO K mNOArOoTOBKE BBIMyCKa JUISI TOJYYCHUS KBaJIU(pUKAIUH.
[IpennasHadyeHbl 11 CTYJICHTOB, oOydwarommxcs 1o crenuaibHoctn 23.02.07
Texaudeckoe 00CITyKUBAaHUE U PEMOHT aBTOTPAHCIIOPTHBIX CPE/ICTB



IosicHUTENLHAA 3aNNCKA

MeTOI[I/ILIeCKI/Ie YKazaHusg [AJid BBIIOJIHCHUSA IPAKTHYCCKUX pa60T

no y4eOHOM

mucturmuHe OI1.03 DiexkTpoTexHHKa M AJIEKTPOHUKA pa3paboTaHo IS CTYACHTOB 2 Kypca
cneuuanbHocT 23.02.07 Texauueckoe 00CTyKUBAHHE U PEMOHT aBTOTPAHCIIOPTHBIX CPEJICTB

MeToaudeckue yKa3aHus aJpecOBaHbI CTyIEHTaM OYHOU (hOPMBI O0yUYCeHHUSI.

[TepeueHb MpakTHUECKUX paboOT

No Haspanwne paboTsr O0béM yacoB | Crpanuia
paboThI Ha
BBHITIOJTHEHUE
paboThI
1 CxeMBbl CO CMEIIaHHBIM COeIMHEHHEM KOHIeHCaTopoB. Pacuér 4 3-4
LEMEN.
2 Pabota co cxemamu: CTpyKTYpHBIH aHAJIU3 CXEMBI; UTCHUE CXEM; 4
3akoHbI Kupxroda; cocraBieHnii ypaBHEHHH 10 3aKOHAM 5.3
Kupxroda. )
3 Pacuér neneit MeTo10M CBEPTHIBAHUS AHAIU3 PAOOTHI 4
AIIEKTPUIECKUX IETICH MPY H3MEHEHNHN OTHOTO 3 ITapaMeTpoB 9-10
4 Pacuér nieneit pa3nuIHBIMA METOIAMU 2 11 -
5 KoHnTponbHas pabota: Pacuér neneii pa3ImIHbIMI METOAMH 2
6 Pacuér MarHuTHBIX 1IEeTIEi 2
7 Omnpenenenue napaMeTpoB BEIMYMH MEPEMEHHOTO TOKa 2
8 Pacuér nieneit ¢ nBymst mapamerpamu 2
9 Pacuér nepasperenénnoit nenu RLC 2
10 Pacuér TpéxdasHoii 11enu Mo BEKTOPHOH JuarpamMme 2
11 Konrtponpaas pabora: Pacuér nened mepeMEHHOTO TOKa 2
Ilepeyens npakTuyeckux pador
Ne Haspanwne paGoTsI O0BéM Crpanuna
paboThI 4acoB
1 HucTpykTax mo TexHuke 6e30macHocTH. MeToamdeckue yKa3aHus 1o 2
MIPOBEICHHIO J1a00OpaTOPHBIX PadoT
1 DnexTpudeckue npuodopsl 2
2 HccnenoBanue pa3muyuHBIX PEKUMOB PaOOTHI 3JICKTPHUECKOH 1enH 2
MIOCTOSTHHOT'O TOKa
3 Hccnenosanue 1ieny moCTOSIHHOI'O TOKA € MOCJIEN0BATEIbHBIM 2
COEIUHEHUEM PE3UCTOPOB




4 HccnenoBanue 1eny MoCTOSIHHOIO TOKA € napauiCjIbHbIM 2
COCIUHCHHUEM PE3NCTOPOB

5 HccnenoBaHre 1eny ¢ MOCIEI0BATENBHBIM COETUHEHUEM KAaTYIIKH U 2
AKTUBHOTO COIIPOTHUBIICHUS, BIUSHUE (O/MarHUTHOTO CEPJICYHHKA Ha
paboTy IMEKTPUUYECKON TeTTH

6 UccnenoBanue 1emnu ¢ nocieaoBaTeIbHbIM COSAMHEHUEM KAaTYIKU U 2
KoHJIeHcaTopa. Pe3oHaHc HampsiKeHUI

7 IIpoBepka BBIIIOJHEHHS CBOMCTB PE30HAHCA HANIPSHKECHUN PACYETHBIM 2
METOAOM
8 Uccnenopanue TpéxdazHoil Lenu coennHeHne 3Be3/1a 2

IpakTuyeckoe 3anaTue Ne 1

CXEMBI CO CMEIIAHHBIM COEAJUHEHUEM KOHAEHCATOPOB

Hens paborsl. [lpnoOpectn HaBBIKM pacuéra Ilemed CO CMEMIAaHHBIM  COEAHHEHUEM
KOH/ICHCATOPOB U MIPOBEPUTH BBIMOIHEHUE 3aKOHA COXPAHEHUS 3apsiia U JIEKTPUIECKON IHEPTUH.

KonTtpoJs: nposepounas paboTa 0 HHAUBUIYAIbHBIM KapTOUKaM.

3apganume. [lo naHHOM cxemMe paccuuTaTh yKa3aHHbBIC BEIMYMHBI: SKBHBAJCHTHBIE EMKOCTH
Pa3JINYHbIX YYaCTKOB M Bcell LCry, HaOpsKCHUA W 3apsaAbl Ha OTACIBHBIX Y4YaCTKax U Bcel ICIIN,
SHEPTUI0 KOHJCHCATOPOB U IPOBEPHUTH BBIIIOJHEHUE 3aKOHA COXPAHEHHUS SJICKTPUUECKON SHEPrHH.

3aJaHue COCTOMUT U3 CIIELYIOIUX 3TAlloB PaObOThI:

1. [Ipountars cxeMy: OnpeensTs BUI COCTUHEHHSI DIIEMEHTOB;
BBIJICTIUTH YYACTKH C ITOCIIEA0BATENBHBIM U MTAPaJUISIbHBIM COETMHEHUEM KOHIEHCATOPOB.
1. CBepHYTH 11eTh, HANTH SKBUBAJICHTHYIO €MKOCTH;
2. Paccunrares 3apsnpl, HampsOKeHHs Ha yKa3aHHBIX — y4dacTKaX, »dHEPTHI0
KOH/ICHCAaTOPOB;
3. [IpoBepuTh BBHIMOTHEHHE 3aKOHA COXPAHECHUSI YJIEKTPUIESCKON SHEPTUU.

Bapuant Ne 1. Tpu xonnencaropa ¢ émkoctbio C,= 0,2 Mk®, C, = C; = 0,4 MK®D coeluHEHBI 10 CXEME U
MOJIKITIOYCHBI K HCTOYHHUKY TIOCTOSIHHOTO HampsbkeHus 250 B. Halitu oOmuit snekTpudeckuid 3apsi, 3aps |
HaNpsHKEHUS Ha OTACTBHBIX KOHAEeHCaTOpax. OMpeaeuTh dJEKTPUIECKYI0 SJHEPT U0, 3aNIaCEHHYIO Beel
Oarapeeii KOHICHCATOPOB
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1

Bapuant Ne 3

Tpu konnencaropa ¢ émkoctbio C,= 1 Mk®, C, = 1 Mx®, C; = 2 Mk® coeAMHEHBI TI0 CXEME U MOAKIIOUEHBI K
HCTOYHHUKY MTOCTOSIHHOTO Hanpspkerus 120 B. Haiiti o0mryro éMKOCTB, 00N AIeKTpUIecKui 3apsi, 3apsi U
HaNpsHKEHUS HA OTAETbHBIX KOHAEeHcaTopax. ONpeaesiuTh dJIeKTPUIECKYI0 SJHEPTHIO, 3alIaCEHHYIO BCel
Oarapeeil KOHACHCATOPOB
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Bapuant Ne 4

[To naHHO# cxeme ompeaenuTh 00y EMKOCTb, OOIINH SJICKTPUICSCKHNA 3apsl, 3aps/l ¥ HANIPSDKSHUS Ha
OTJIENBHBIX KOHJeHcaTopax. ONpeaenuTh MIeKTPUUECKYI0 SHEPTHIO, 3allacéHHYIO Beeil OaTapeeit
KoHAeHcaTopoB, eciiu C,= 1 Mmx®, C, = 1,5 Mx®, C; = 2,5 Mx®D, C, = 0,5 mx®, BxogHoe HanpsbkeHue 15 B
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Bapuant Ne 6

I1o Z[aHHOﬁ CXEME OIIPEACIIUTD 06IHyIO éMKOCTB, O6].[II/H>1 3.HeKTpI/IquKI/H\/’I 3apsma, 3apaa 1 HAIIPSOKCHUA Ha
OTACJIbHBIX KOHACHCATOPAX, 3JICKTPUICCKYIO SHEPruto, 3aHaCéHHyIO BCel 6aTapeeI71 KOHACHCATOPOB, €CJIN C1 =
Cz :40 MK(D,

C;=30 Mmx®, C,= 60 mx®, U= 120 B
Ca Cz
C= Cs

a2

Bcero 24 Bapuanra
BoinoaHuB padoTy, CTYIeHT H0JIKeH:
3namo:

1. SﬂekmpomexHutteCKyio MmepmMuHoIocuro. BHGKTpI/I"IeCKaH éMKOCTb, QJICKTPUYICCKOC HAIIPSKCHUC,
BHCKTpI/I‘-ICCKI/II\/'I 3aps, SHEPrust KOHACHCATOpPA.

2. OcHogHbvle 3aKOHbL U npuHyunbsvl meopemuttecmll ONIeEKMPOMEXHUKU CBoiicTBa TIO0CJICA0BATCIBHOI'O 1
apajiyiCJIbHOTO0 COCANMHCHUA KOHICHCATOPOB,; 3aKOH COXPAaHCHUS SOHEPTIUU

Ymems:

1. Ywurath NPUHIOUIIMAJIIBHBIC, SJICKTPUUICCKUE 1 MOHTAXXHBIC CXEMBbI: OMPCACIIATE BU COCANHCHUA
KOHACHCATOPOB;

2. Hcnonb30BaTh OCHOBHBIE 3aKOHBI U IIPUHIUIIBI TEOPETUUECKOM IEKTPOTEXHUKHU U DJIEKTPOHHOM
TEXHHUKHU B IPO(ECCHOHATBHOM eITeIbHOCTH: pacyéT eMKOCTEH, 3aps/10B ¥ SHEPTHH MTPH pa3IUIHbIX
COEIMHEHUAX KOHJEHCATOPOB.



IMpakTuyeckoe 3ansaTue Ne 2
CTPYKTYPHBI AHAJIN3 CXEMBI, YTEHUE CXEM,
COCTABJIEHUE YPABHEHUI 11O 3AKOHAM KAPXT'O®A.

Heab padoThi:
HayuuTbcst uMTaTh CXEMBI JJIEKTPHUECKUX LIETeH;
[TprobpecTr HAaBBIKK COCTABJICHUS YpaBHEHUH 10 3akoHaM Kupxroda;
KoutpoJb: mpoBepounast paboTa 10 HHANBAAYAIHHBIM KapTOUKAM.
3axaHue COCTOUT U3 CIEAYIOIIUX ATANOB PabOTHI:
1. HapucoaTs cxeMy 3JIeKTpHUECKOHN 1enH (COOIIoas: MOPSIOK CIeIOBAHIS YIEMEHTOB U pa3Mephl
anemeHToB cornacHo ['OCT 2.702 -75)
2. IlpouuTaTb JAaHHYIO CXEMY:
a) ONpeJeNUTh CTPYKTYPHBIN aHaJIN3 CXEMBI: KOJTMYECTBO BETBEH, BCEX Y3JI0B HE3aBUCHMBIX Y3JIOB,
HE3aBUCUMBIX KOHTYPOB.
0) IO CTPYKTYpe CXeMBbI OIPEEIINUTh:
- KOJIMYECTBO TOKOB B IaHHOU CXeMe,
- KOJIMYECTBO HE3aBUCHMBIX YpaBHEHHUH 1Mo AByM 3akoHaM Kupxroda,
- KOJIMYECTBO HE3aBUCHMBIX YpaBHEHHUH 10 IepBOMY 3akoHy Kupxroda,
- KOJIMYECTBO HE3aBUCUMBIX ypaBHEHHMIA 10 BTOpOMY 3akoHy Kupxroda
3. 3anmcaTh He3aBHCUMBIC YpaBHEHHUS 10 3akoHaM Kupxroda
BbinosHuB paGoTy, CTYIEHT J0JIKEH:
3namo:
1. Onexmpomexnuueckyo mepmuHoI02UI0.
CTpyKTypa CXeMBI: JIEKTPUIECKUHN y3€ell, JIIEKTPUIECKAsI BETBb, MIEKTPUUECKUN KOHTYP.
1. OcHognvie 3axonbl u npuHYUnsl Mmeopemuyeckoll snekmpomexruxu. 3akoHsl Kupxroga:
- iepBbIX 3ak0H Kupxroda u mpaBuia cocTaBieHUs YpaBHEHUH;
- BTOpoii 3akoH Kupxroga u mpaBuiia cCoCTaBIeHHS YpaBHECHHIHA
Ymemos:
1. Ywurarts MPUHIUIIHAJIBbHBIC, SJICKTPUYCCKUC U MOHTAXKHBIC CXCMBbI;
KouTpoabHbie BOIPOCHI:
1.  CrpyKTypHBIH aHaJ13 CXEMBI; OIIpeNleIeHUe: Y3€i1, BETBb, KOHTYD;
3akons! Kupxroda;
IIpaBuiia cocTaBiieHUs ypaBHEHUH 1Mo 3akoHaM Kupxroda;
MN300paxeHue MeKTPUYECKUX CXEM;
CocraBnenne ypaBHeHHH 110 3akoHaM Kupxroda;
Urenne cxem

Sk wio

Kpartkue Teopernyeckue cBeeHus
IIpouumams cxemy - 3HAUUT AATh NOJTHBIN CTPYKTYPHBII aHATU3 LIEMH, 3aIMCcaTh 3aKOHbI Kupxroda,
OTIPENIEITUTD YIACTKH C Pa3IMYHBIMU COSANHEHUSIMHE SJIEMEHTOB, BEIOPATh pallMOHANBHBINA METO]] pacyéra.
CTpYKTYpHBIii aHAJIN3 CXeMbI
Anexmpuueckan 6emeb - y1acTOK C I10CIEA0BATENbHBIM COSAMHEHUEM JIEMEHTOB, II0 KOTOPHIM IIPOTEKAET
OJIUH U TOT K€ TOK;
Onexkmpuueckuil y3es — MECTO COSTUHEHUS] HE MEHEE TPEX BETBEH;
InekmpuyecKuil KOHmMyp — 3aMKHYTBIN MYTh IO HECKOJIBKUM BETBSIM.
ITo cTpykTypHOMY aHANNU3y CXEMBI OIIPEAEISIOT KOIUYECTBO:
n, - KOJIMYECTBO BeTBEH (1,),
n, - KOJINYECTBO BCEX y3JIOB
1,y - KOJIMYECTBO HE3aBUCUMBIX Y3JIOB Nyy-Ny_;

N, - KOJMYECTBO HE3aBHCUMBIX KOHTYPOB. He3aBHCHMEBIM KOHTYpPOB OTJIMYAIOMIMICS XOTS OBl OJHOI
HOBOH BETBBIO, TO €CTh BCE CMEXKHBIE KOHTYpa HE3aBUCHMBI
Ilo KonuyecTBY BETBEH B CXEME ONPEIENSIOT:

1. KOUYeCTBY TOKOB;
2. KOMMYECTBY HE3aBHCHUMBIX YPABHEHHI COCTABJICHHBIX 110 IByM 3aKoHaM Kupxrooa,
IIo KoinMYecTBY HE3aBUCHMBIX Y3JOB B CXEME OIpPEIeNAl0T YHUCIO HE3aBUCHUMBIX YpaBHEHU,

COCTABJICHHBIX TI0 NIEPBOMY 3aKoHy Kupxroda u uucino He3aBUCHMBIX ypaBHeHHH 10 MYH (Metonmy y3/moBBIX
HaANPSHKEHHN )



I[Io KoIMYeCTBY HE3aBHUCHUMBIX KOHTYPOB B CXEMeE ONpCACIAOT YHUCIO HE3aBUCHUMBIX ypaBHCHHﬁ,

COCTaBJICHHBIX TO BTOpoMy 3akoHy Kupxroda, m umcino HesaBucuMbIX ypaBHeHWi mo MKT (Mertony

KOHTYPHBIX TOKOB)

Ilpumeuanue: 1300paxxaroT cxeMsbl cOOIIONas: MOPSIIOK CIEOBAHUS IICMEHTOB H Pa3Mephl AIIEMEHTOB

cornacHo I'OCT 2.702 -75

Ilepewiit 3axon Kupxzogha - anreOpandeckasi cyMMa TOKOB B y3JI€ paBHA HYJIIO
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Ilpasuna cocmagnenun ypasnenuii:

1. Toxu npuxonsiye B JAHHBIN y3€T,
0epyT CO 3HAKOM «+»,

2. Toxwm yxozsmue u3 3Toro ysia oepyT
CO 3HAKOUM «-»

Cneocmeue n3 3akoHa Kupxroda: cymma
TOKOB TIPUXOJSIINX B y3€J BCETIa paBHA
CyMMe TOKOB, BBIXOSIIIIUX U3 3TOTO y3i1a: I; +
I+ L+ L=L+L

Bmopoit 3axon Kupxzoga.

Anzebpauueckan cymma 3.0.c. 8 11060m

3AMKHYMOM KOHMmYpe 1J1IeKMPU4ecKoil yenu
aeHa anzedpauieckoll cymme nadeHuil

HAnpadCceHUIl 60016 IM020 KOHmMYpA.

C

Ilpasuna cocmasnenus ypaguenuiino
emopomy 3axony Kupxzogha:

1. 9/1C nonoxuTenasHo (TUIIYT CO
3HaKOM «+», ecnii Hanpasiienus DJ]C u ob6xona
KOHTYpa — COBIIAJIAIOT, €CJIM HE COBMA/IAIOT —
MUHYC «-»;

2. maaeHus HanpspkeHud IR 6epyres co
3HAKOM «+», €CJIM HalpaBJIeHUs TOKa U 00X01a
KOHTYpa COBMAAIOT, MUHYC, €CITH HE
COBITAQJIAfOT.

I[Mpumep pemenus 3aga4uu
3agaua 1: CocTaBuTh ypaBHEHHS 0 3aKOHAM
Kupxroda 115 3a1aHHOM CXeMBbI

CTpyKTypHBIH aHallu3 CXEMBI: KOJIMYECTBO BETBEH 1, = 3, moatomy Tpu Toka: I, I, I;;

n,= 2 - KOJIMYECTBO BCEX Y3J0B; Ny = Ny 1= 2-1= 1; KOJIMYCCTBO HE3aBUCHUMbBIX KOHTYPOB Ny =



CucremMa He3aBUCHUMBIX YPaBHEHUI, COCTABJICHHBIX 110 IBYM 3aKoHaM KupxrogacocTouT u3 TpéX ypaBHEHHH,
TaK KaK KOJMYECTBO BETBEH n, = 3; M3 HUX OJJHO YpaBHEHHUE I10 ITEpBOMY 3aKoHYy Kupxroda, Tak Kak oguH
HEe3aBUCUMBIN y3el n,,= 1 ¥ 1Ba 1o BTOpoMy 3akoHy Kupxroda, Tak Kak 1Ba HE3aBUCHMBIX KOHTYpA N, = 2

1. HpOI/IBBOHbHO BI)I6epeM HalpaBJICHUA o6xoz[a KOHTYPOB U 0003HaYNM Ha CXEME YCJIOBHBIC
IMMOJIOKUTCIIbHBIC HAITPABJICHUS TOKOB B BETBAX.

|r, +iz+13=0
R —1aR = B -,
I

1. CocraBuM cucTeMy HE3aBUCHUMBIX YPAaBHEHMIA:

3agaua 2: OnpenenuTth YMCIO TOKOB B TaHHOU cxeMme. BriOpaTh pannoHanbHbIH METOI pacyéra.
®opMyIibl pacuéTa sl JAaHHON CXEMBI
METOJIOM CBEPTHIBAHHUS:

a R4 Rz R_L_Rﬁ
| I | —
- Ri= ButRs R =R+ R,
Ry R;_;
Rz R . Rs —
R, = R3+R3_ﬁ ;R:R|+ R,
R

7
Pemenne: yncno BeTBel COOTBETCTBYET YHCIIY TOKOB B

JIEKTPUUECKOM LIEMH, [0 CTPYKTYPHOMY aHAJIU3Y CXEMBI: KOJIMYECTBO BETBEH IATh, N, = 5, IO3TOMY IISTh
TokoB: I, I, I;;Ly; L,

PannonanbHO perath JaHHYIO CXeMy METOJIOM CBEPTHIBAHMS, TaK KaK B CXEMe OJMH UCTOUYHHUK
3JIEKTPUYECKOM SHEepruy. 3aMEeHUB TOCIIEI0BAaTENbHbIE U MapalljieNIbHbIe YYaCTKH SKBUBAJICHTHBIMU
COTMPOTHUBJICHUSAMH, HaliJileM BHEIIIHEE CONPOTHUBIICHHUE LIETTH.

KouTpoJb: npoBepouHas paboTa 0 HHANBUAYAIBHBIM KapTOUKaM.

J71s1 3a1aHHOM CXeMBI AIEKTPUYECKON LIEHH:

IIpounTath HaHHYIO CXEMY:

a) OTIPENIETUTh CTPYKTYPHBIA aHAJH3 CXEMBI: KOJHYECTBO BETBEH, BCEX y3IIOB HE3aBHCHUMBIX y3JIOB,
HE3aBUCHUMBIX KOHTYPOB.

0) MO CTPYKTYpe CXEMBbI OIPEICIINTh:

- KOJIMYECTBO TOKOB B JIAaHHOU CXeMe,

- KOJIMYECTBO HE3aBUCUMBIX ypaBHEHHMI 10 ABYM 3akoHaM Kupxroda,

- KOJIMYECTBO HE3aBUCHMBIX YpaBHEHHUH 1Mo iepBOMY 3akoHy Kupxroda,

- KOJIMYECTBO HE3aBUCUMBIX YpaBHEHUH 10 BTOpOMY 3akoHy Kupxroda

2. 3anmcaTh He3aBHCUMBIC YpaBHEHHUS 10 3akoHaM Kupxroda

Bapuant Ne Bapuant Ne
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IMpakTuyeckoe 3ansaTue Ne 3
PACYET HEINEMR MOCTOSIHHOI'O TOKA METOJIOM CBiEPTBIBAHMSI.
AHAJIU3 PABOTHI DJIEKTPUYECKHUX HENEN IPU U3MEHEHUU OJTHOI'O U3
HAPAMETPOB
Heas padoThl: proOpeCcTH HABBIKK PAcUYETa NEKTPUUECKUX IIeTIeld METO0M CBEPTHIBAHUSI.
AHanu3upoBaTh padoTy LENH MPU BHE3AMHOM U3MEHEHUH OJHOTO U3 I1apaMeTpoB.

KoutpoJb: mpoBepoynast paboTa 0 HHANBAAYAIHHBIM KapTOUKaM.
3apanme. [Io manHON cxeme paccuuTaTh SJEKTPUYECKYIO IEMb METoIoM CBEpTHIBaHUs. [IpoBectn anamm3
paboTHI eI, IIPY M3MEHEHUN YKa3aHHOTO COIIPOTHUBIICHUS, HE IPOM3BOIS PACIETOB.
3agaHne COCTOUT M3 CIEAYIOIINX 3TAlOB pabOTHL:
1. IlpouuTaTb JAHHYIO CXEMY: ONPEACTUTh KOJIMUECTBO TOKOB; BBIIEIHUTh YYACTKH C MOCIEeI0BATEIbHBIM
U TIapaJijieNIbHbIM COSJJMHEHUEM PE3UCTOPOB;
2. HapucoBath cxemy 3JeKTpUdYeckor 1enu (coOiroaas: MOPSAOK CIeAOBAaHUS JJIEMEHTOB U pa3Mephl
anemenToB coriacHo [[OCT 2.702 -75), HaHecTH HaIlpaBJICHHsI TOKOB ¥ BXOJHOTO HAIPSKCHHUSI.
3. Kparko 3ammcate ycrnoBue 3a1a4u;
4. PaccumTath Lenb: HAWTH, yKa3aHHBIC B WHAWBUIYATHHOM 3aJaHAH BETHIUHBI (COMPOTHUBIICHHUE LIEIIH,
TOKH BETBEH, HANIPSDKEHUS, MOIITHOCTH, TOTCHIINAIIBI TOUEK)
5. TlpoBectu aHanu3 paboTHI Lenu (10 UHIAWBUAYAILHOMY
3aJIaHUI0)

Bapuanm Ne

R, Rs ,HanOZ U,= 3653

- ] - R,=6 Om; R,=6 Om

R;=30m;R,=6 Om

R R =6 Om

Haiitu: Toxu Betseit, P,; R; U; U,; Us; U,; U

Kak u3MeHATCs yKa3aHHbIE BEIMUYUHBL, ecau R, 7.

R
1
| I

R, Bapuanm Ne
Hano: U,= 12 B +
R,=20m;R,=150m
R;=100M; R,=6 Om Ri R Re
R;=8 Om Rs
- [
L 3

1) Haittu: ¢.; Po; R; U; Uy Us; ; 1 L; L.
2) Kak u3MeHsTCs yKa3aHHbIE BEIHYMHEI, ecu R;1.

Bapuanm Ne
+ @ J_ R; Hano: P=100 Bt

R, =24 0wMm; R,=8 Om
RBZSOM;R4:4OM

R1 Rz
IEI R, Haittu: Toxu BetBei: 1 ¢,; U; Us; Uy I; L; L.

Kak m3meHsTCS YKa3aHHbIC BEJIMYUHBI, €CJIIN R3T

o | Bemoanus padoTy, CTYIEHT H0JKEH:
3namo:
OcHogHble 3aKOHbL U NPUHYUNBL MEeOPEemUYeCcKOll 31eKMPOmMexHuKu:
1. 3akon Owma st TOJTHOM LIETIM U JIs1 yYacTKa LeMnu;
2. CBoiicTBa MMOCIENOBATEIBHOTO U TAPAJUICITILHOTO COSAMHEHMS PE3UCTOPOB;
3. Meroabl pacueTa ¥ U3MEPEHHUsS OCHOBHBIX IMAPAaMETPOB AIEKTPUYECKUX, MATHUTHBIX IENel: MEeTOx

CBEPTHIBAHUS



Ymemo:

1. Uwurarh mpHHIUNHAIBHBIE, SJCKTPHYECKHE U MOHTAKHBIE CXEMBI: OIPEICIISTh KOINYECTBO TOKOB B
IETIH, BU]] COCIMHEHSI PE3UCTOPOB; BEIOOP palOHANEHOTO METOa PAcYETa AIEKTPUIESCKON IIETIH;

2. MHcmonp30BaTh OCHOBHBIE 3aKOHBI M TPUHIUIBI TEOPETUUYECKON JIEKTPOTEXHUKH U DBICKTPOHHOU
TEXHUKA B MPOPECCHOHATBHON JESITENbHOCTH: mpuMeHeHHe 3akoHa Owma U CBOWCTB
MOCIIEI0BATENFHOIO U MapauIeIbHOTO COSAMHEHUS PE3UCTOPOB:

a) mpu pacuére 1Ny 10 3aJaHHOU cXeMe;

0) mpoBecTH aHAIN3 PabOTHI LIEMHU MPU BHE3AITHOM H3MEHEHUH OJTHOTO M3 IapaMeTpOB,

HE TPOM3BOAS pacdyéToB, Ha OCHOBE 3akoHa OMa, CBOHCTB MOCIEHOBATEIBHOTO WM MApabIeIHHOTO
COCIMHEHHS PE3UCTOPOB.

IIpakTHyeckoe 3ansaTue Ne 4
PACYET HENEN C HECKOJBKAMHA HCTOYHUKAMM 3]IC
PA3JIMYHBIMU METOJAMHU

Hear padoThI: IPHOOPECTH HABBIKH PAcUETa HIIEKTPUUECKUX IIeTell ¢ HECKONBKHMH HCTOYHHKAMH
pa3IMYHBIMU METOIaMHU.
3aganue. PaccuntaTth 3JIeKTpUUECKYIO LIEMb MO 33JaHHOM CXeMe Pa3InYHBIMU MeToAaMu: MeToll KOHTYPHBIX
tokoB (MKT), meron ysnoBbix Hampsbkenuid (MYH), meron 3axoHoB Kupxroda. 3amanue cocrout us
CIICAYIOIUX 3TAOB pabOTHIL:

1. HapucoBats cxeMy 31EKTPUIECKON IEMH
Kpatko 3anucats ycinoBue 3a1aun
IIpounTaTh JaHHYIO CXEMY
BriOpath panuoHaIbHBI MeTOA pacuéTa (HauMEeHbIIIee KOJIMISCTBO HE3aBUCUMBIX YPaBHEHU )
Paccunrtats 11emb METOAOM Y3JIOBBIX HAPSKEHUN

S

3amucare ypaBHEHHS Ul pacdeTra IIEMH METOJOM KOHTYPHBIX TOKOB; BBIPa3UTh TOKM BETBEH depes
KOHTYpPHBIE TOKU
7. 3anmcath ypaBHEHHS JUIA pacdeTa el MeTo oM 3akoHoB Kupxroda

BoinosHuB padoTy, CTyA€HT J0JLKEH:

3uamp:

1. OcHogHule 3aKoHbl U NPpUHYUNBL Mmeopemuyeckou snekmpomextuxy.: 3akoHbl Kupxroda

2. Memoovr pacuema u umepeHusi OCHOBHbIX NAPAMEMPOS INEKMPUUECKUX, MACHUMHBIX Yeneli. - METOJ
KoHTYpHBIX TOKOB (MKT) ocHOBaH Ha BTopoMm 3akone Kupxroda; 10

- MeToJ1 y37oBBIX Hanpsokenuin (MYH) ocHoBaH Ha nepBoM 3akoHe Kupxrogda

Ymemo:

1. YQumams npunyunuanvhvle, 31eKmpuiecKue u MOHMANCHblEe CXeMbl:

a) OIpPEHeNsATh CTPYKTYPHBIM aHaIW3 CXEMBI: KOJMYECTBO BETBEH, BCEX Y3JI0B, HE3aBUCHMBIX Y3JIOB,
HE3aBHCHUMBIX KOHTYPOB.

0) IO CTPYKTYpE CXEMBI OIPEICIINTh:

- KOJIN4YECTBO TOKOB B IaHHOM cxeMe,

- KOJIMYECTBO HE3aBUCHMBIX YPaBHEHHUH COCTaBJIEHHBIX 110 ABYM 3akoHaM Kupxroda,

- KOJIMYECTBO HE3aBUCUMBIX YPaBHEHHH COCTaBJICHHBIX 10 NIepBOMY 3akoHY Kupxroda,

- KOJINYECTBO HE3aBUCHMBIX YPaBHEHHUI COCTaBICHHBIX IO BTOpoMY 3akoHy Kupxroda

- KOJIMYECTBO HE3aBUCUMBIX ypaBHEHMH cocTaBieHHbIX 10 MKT

- KOJIMYECTBO HE3aBUCUMBIX YpaBHEHMM cocTaBileHHbIX 10 MYH

B) BBIOOP paIlMOHAIIEHOTO METO/Ia pacuéTa dIEKTPUIECKOM 1elH;

2. Hcnonv308amv 0OCHOBHbIE 3AKOHbL U NPUHYUNBL MEOPEMUUECKOL INEKMPOMEXHUKY U INEKMPOHHOU MEXHUKU
6 npogheccuonanvHoll deamenvHocmu. IPUMEHEeHHe 3akoHOB Kupxroda s pacuéra eneil pasnudHBIMU
MeTojaMu: KOHTYpHbIX TOKOB (MKT), y3noBbix Hanpsbkenuit (MYH)



IMpakTuuyeckoe 3ansatue Ne 5
Kountpoabnas padora Ne 1:
PACUYET HENEH MOCTOSSHHOI'O TOKA PA3JIMYHBIMA METOJAMHA

Henab: mpoBEepUTH CTETIEHb YCBOCHHUS:
- U300paxKxeHHe U YTEHHE DIIEKTPUUECKUX CXEM;
- 3akoHOB Kupxroda u ux mpakTH4ecKoro mpuMeHEHUS;
- METOAWKH pacueTa IeTH pa3InIHbIMHU CII0CO0aMHU; BEIOOP PAIlOHATIFHOTO METO/Ia pacyéra.
3apanmue. [IpoBecTr pacy€r JaHHOM ANEKTPUUECKOH METH PA3TUIHBIMU METOIAMHU.
IInan pa6oTsI:
I. Kpatkas 3anuch ycnoBus 3aa4u:
- IMHULIBI U3MEPEHUS IIEKTPUUECKUX BEJIMYUH U TapaMeTpoB B cucteme CU;
1. HapucoBaTb cxeMy JaHHON 3JIEKTPUYECKON LETIN:
a) CTPOTO COOIIOIasl MOPSIIOK CIIEIOBAHMS JIEMEHTOB B 3aJaHHON CXEMe;
0) nzo0Opaxkas pa3Mepsl 3neMeHToB ¢ coomonenrem ['OCT 2.702 -75
1. YreHue cxemsbl:
a) CTPYKTYPHBIN aHaIM3 CXEMbI: ONPEAEIUTh KOJIUYECTBO: BETBEH, BCEX Y3JI0B, HE3aBUCUMBIX Y3JIOB,
HE3aBUCUMBIX KOHTYPOB.
0) 1O CTPYKTYpPE CXEMBI OTNPECTIUTh:
- KOJIMYECTBO TOKOB B IAaHHOU CXeMe,
- CKOJIBKO BCETO HE3aBHCHUMBIX YpaBHEHHH HEOOXOANMO COCTaBHTH IO ABYM 3akoHaMm Kupxroda,
- CKOJIBKO HE3aBHCHUMBIX YpaBHEHHI HEOOXOIMMO COCTaBUTH IO IIepBoMY 3aKoHy Kupxroda,
- CKOIIBKO HE3aBHCHUMEBIX YpaBHEHHH 110 BTOpoMy 3aKoHY Kupxroda.

1. Breibop pammoHamsHOTO MeToma pacdyéra (HAaWMEHBIIEE KOJIMYECTBO HE3aBHCHUMBIX
ypaBHEHUI).
2. Pacuér nenu memooom y3106vix nanpajicenuil.

a) yka3aTh Ha cxeme: 11

- Oa3uCHBIN y3ed,

- HE3aBUCHUMBIU y3€71,

- HaIpaBIICHHUE Y3JIOBOTO HAMIPSHKCHUS;

0) cocTaBJIeHHE ypaBHEHHsI 10 METOTY Y3JIOBBIX HAIPSHKEHHIH;

B) pac4€T MpOBOJUMOCTEH BETBEH;

T') pacu€T y3JI0BOTO HANPSKECHHUS,;

1) HAaHECEHUE HaIlpaBJICHNs1 TOKOB BETBEH;

€) COCTaBJIEHHE ypaBHEHHS II0 BTOPOMY 3akoHy Kupxroda mo KOHTypy uepe3 HYXHYIO BETBb U
Y3II0BOE HAIPsLKEHUE,

) BBIPa3UTh TOK BETBH Yepe3 Y3IOBOEC HAMPSHKEHUE U PACCUHUTATD €TO0.

3) MpoBepKa pelleHus 3a1a4u 1o nepBomy 3akoHy Kupxroda.

1. Pacuér nenu memooom konmyphwix moxoe:

a) yKa3aTh Ha CXeMe HallpaBJIeHNs] KOHTYPHBIX TOKOB;

0) cocTaBJIeHHE CUCTEMBI YPAaBHEHHUII 110 METOLy KOHTYPHBIX TOKOB;

B) pac4€T KOHTYPHBIX TOKOB,

2) HaHEeCeHHe Ha CXEMY HallpaBJICHHs TOKOB BETBEH;

1) BBIpa3UTh TOKM BETBEH Uepe3 KOHTYPHBIE TOKH M PacCUUTATh UX.

1. Memoo 3axonoe Kupxzogha:

a) HaHeCeHHe Ha CXEMY HallpaBJICHHs] TOKOB BETBEH;

0) cocTaBieHHE CHCTEMBI HE3aBUCHMBIX YpaBHEHUII 1o 3akoHaM Kupxroda.

IIpakTuyeckoe 3ansaTHe Ne 6
PACYET MATHUTHBIX HENEN



Heab: mproOpecTy HABLIKK pacuéTa MarHUTHBIX IICTICH.

YMeTh IPOBOANTE aHAJOTHIO C AIIEKTPUICCKUMH LETSIMU, TIPUMEHSATh OCHOBHBIC 3aKOHBI, JIEXKAIIHNE B
OCHOBE PacuéTa MarHUTHBIX IIeTICH.

Pacuér MarHWTHBIX IIeTIe OCHOBAaH Ha MPUHIUIIE HETPEPHIBHOCTH JUHUN MarHUTHOW WHAYKIHHA U
3aKOHa IOJIHOTO TOKa

3aganme. HeoOxoquMo paccuuTaTh HEpPa3BETBIEHHYIO MArHUTHYIO II€Tb, Y KOTOPOH HW3BECTHBI:
MapKa MaTepuaja, W3 KOTOPOI'0 HM3TOTOBICH CEPIEYHUK, pa3Mephl MArHUTOIPOBOJNA B MM, YHUCIO BHUTKOB
00MOTKH. B 3aBHCHMOCTH OT YCIIOBUSI, pacCMaTPHUBACTCS PENICHUE MPSAMON MWW 00paTHOM 3a1auu.

1. OmpeniesuTh TOK B 0OMOTKE, IIPU KOTOPOM CO3/1a&TCsi MarHUTHBIA 1oToK (P = 3,2 -10° BO)

2. Haiiti TOK B 0OMOTKE, 00eCTIeunBaloNIviA B 3a30pe MarHuTHyI0 HHIYKIuio (0,65 Tir)

3. OnpenenuTh MarHATHBIN TIOTOK B CEPIICYHUKE, €CITH TOK B OOMOTKE M3BECTEH (paBeH 6 A).

4. Haiiti Tok B 0OMOTKE, 00eCIIeunBarOIIUil Ha BTOPOM y4acTKe MarHUTHY HHAYKLuo (1 Ti)

Bcero 16 BapuanToB

IInan pemenys npsMoH 3a1a4u:

1. HapucoBaTs MarHUTHYO TIeTIb; BBIICTUTH YIACTKH C OAHMHAKOBEIM CEUCHHEM;

2. Paccuurarts:

- CpeIHHE CIIOBBIC IMHUU YIACTKOB;

- IUTOIA/TA CEYEHUS YIACTKOB;

3. 3anucate QopMyly MarHMTHOTO TOTOKAa, W3 He€ HAWTM MarHUTHYIO HMHAYKIUIO YdYacTka, I0
TaOJMIaM WM KPUBOWM HAMAarHUYMBAHUS HAUTH HANPSDKEHHOCTH TAHHOTO y4acTKa MArHUTHOM Lemn

[Ipumeuanue: npu nepexoie U3 OJHOMN CpeIbl B APYTyI0 MATHUTHBIA MOTOK HEM3MEHHBIH.

4. PaccuuTaTh HATPSUKEHHOCTH BO3IYIIHOTO 3a30pa u3 popmyist B, = Ho H,

5. 3anmcats 3akoH noiHoro Toka: F=H,/i+ H./ .+ Hl/,
6. Beraucnuth Tok u3 popmynsl: F = Iw

BeinoHuB padoTy, CTYIEHT JOJIKEeH:

3name:

1. Onekmpomexuuyeckylo mepmunono2uio: 12

MarHMTHas MHAYKLUMSA, HaNpsDKEHHOCTh  MAarHUTHOTO — MOJI, MAarHUTHas MPOHHULAEMOCTb,
MarHUTOIBIDKYIIAss crmia (CHjla HaMarHUYWBaHWS), MAarHUTHBIH TOTOK, MarHUTHAs IIeTh: OO0O3HAUYCHUS,
€JIMHULIBI U3MEPEHUS U POPMYITBI pacuéTa.

1. Ocnosnbie 3aKonbl U NPUHYUNDL MEOPEMUUEecKol INeKmMpomexHuKy.: 3aKOH IOJTHOTO TOKa;
HENPEPHIBHOCTH MATHUTHOTO MOTOKA.

2. Memoowr pacuema u usmepenuss OCHOBHLIX NAPAMEMPO8 DJIEKMPUYECKUX, MACHUMHBIX
yeneil: pacu€T HEPA3BETBIEHHBIX MATHUTHBIX TENeH

Ymems:
Paccuumvieams napamempul s1ekmpuieckux u MAZHUMHBIX yYenel

IIpakTuyeckoe 3anaTue Ne 7
ONPEJAEJEHUE MTAPAMETPOB BEJIMUUH IIEPEMEHHOI'O TOKA

Tekyuuii KOHTPOJIb

3aganue Nel. (paccuutano 25-30 MUHYT)

Henn: [IpoBepuTs CTETIEHh OCBOCHHUS U 3aKPEIUICHUS MaTepHaa.

[IpoBoauTCS TMUCHMEHHBIA OMPOC TOATOMY 3allaHUIO Cpasdy Tocie u3ydeHus TeMbl «llapameTps
BEJIMYMH IMEPEMEHHOTO TOKa U CIIOCOOBI UX N300paKEHUS

a) OnpenenuTs napamempul 6eIUYUH TOKA U HATIPSHKEHUS.

0) [TocTpouTh BEKTOPHYIO AWArpaMMy U MPOYUTATH €E.

3apganne Ne2 (paccunrtano Ha 60-80 MuH.)

Hean: IIpoBepuTh CTENEHb OCBOCHMS M 3aKpeIJICHHA MaTepuana Mo Teme «DJNEeKTpUUeCKHUe LEenu
MEPEMEHHOTO TOKa»



[IpoBomutcst mocne wm3ydyeHuss Tembl: «OCOOCHHOCTH IIeTed MEePEeMEHHOTO TOKa», KaK HTOroBas
pabota.

[o nHIMBHIyaTEHBIM KapTOYKaM HEOOXOANMO:

a) OTIPEIEINTh apaMeTPhl TOKA U HATIPSDKCHHUS,

0) paccuuTaTh CABHT (Da3 MEXTy HANPSHKEHUEM H TOKOM;

B) OIpENEIUTh XapaKTep Harpy3Ku (OO Mo BEKTOPHOM Iuarpamme, 0o

0 CABUTY (pa3 MEXAy TOKOM U HaNpsHKEHUEM);

T') HOCTPOUTH MPEATIONAraeMy0 CXeMY 3aMELICHHUS IEKTPUICCKOH IeTIH;

) PaCCUUTATH MOTYIEHHYIO SJICKTPHUECKYIO IIEIIh;

€) OTIPENCINTh napamempsl yenu EPeMEHHOTO TOKa M0 N300pakeHHOI cxeMe.

[TyHKTBI « J1,€» pacCUUTaHBl Ha CTYIEHTOB C XOPOIIMMH W OTIMYHBIMH 3HAHUSMH [0 TEOPHUH,
CIOCOOHOCTH MBICIIUTH HECTAHAAPTHO.

3aganue. [To naHHBIM 3aKOHAM W3MEHEHHSI TOKA U HANPSHKEHUS ONIPENENUTh:
mapaMeTphl BEJUYUH, TOCTPOUTh BEKTOPHYIO JHArpaMMy, CABHT (a3, H300pa3uTh HPEAIoIaracMyro
CXEMYy.

Bapuant Ne 1. u= 84,6 sin (251,2 t +30°) B
i=5,64sin (251,2 t - 60°) A.

Bapuant Ne 2 u =423 sin (376,8 t — 45°) B,
1=4,23 sin (376,8 t - 45°) A.

Bapuant Ne 3 u=169,2 sin (1256 t -90° ) B,
1=28,2sin (1256 t-45°) A.

Bapuant Ne 4 u=112,8 sin (1884 t + 32°) B,
1=28,2 sin ( 1884 t-58°) A. 13

Bapuant Ne 5 u= 119,85 sin ( 150,72 t -60°) B,
1=4,23 sin (150,72 t —30°) A.

Bapuant Ne 6 u=211,5 sin ( 3768 t -50°) B,
1=1,49 sin (3768 t -30°) A.

Bapuant Ne 7 u=310,2 sin (157 t + 42°) B,
1=0,31sin (157 t—90°) A.

Bapuant Ne 8 u =179 sin (471 t + 29°) B,
1=3,58 sin (471 t+ 79°) A.

Bapuant Ne 9 u = 70,5 sin (105 t -37°) B,
i=0,705 sin (105t -90°) A.

Bapuant Ne 10 u=169,2 sin (3140 t + 53°) B,
1=7,05sin (3140 t—37°) A.

Bcero 36 BapuanToB

IIpakTuyeckoe 3anaTue Ne 8
PACYET LEIEMR C IBYMS IAPAMETPAMM

Onpeoenenue napamempos peanvbHOl KAMyuiKu

Leas. [IpnoOpeTeHre HABBIKOB IO Pacd€Ty Iemei MepeMEeHHOT0 TOKa C JBYMs IapaMeTpamMH M
3aKpeIUICHUE 3HAaHUI MOMYYEHHBIX HAa TEOPETUYECKUX 3aHATHUAX U B MPOLECCE CAMOCTOSTEIbHON MOATOTOBKI
10 TaHHOM TEME.

3apanue. [To mokasanusM npHOOPOB ONPENETUTh MapaMeTpbl PeajbHOM KaTYIIKH, IOCTPOUTH
BEKTOPHYIO JHAarpaMMy M 3allFcaTh 3aKOHBI M3MEHEHMS TOKA M HANPSDKEHHH, €CIM aMIIEpMETpP U BOJBTMETP
TP BKITIOYEHUH KaTYIIKH B 1€ MOCTOSTHHOTO ToKa nokazanu 0,5 A u 20 B, B nenu nepemenHoro toka 1 A u
50 B. 1300pa3uTh cxemy 3aMeIIeHHs ¢ H3MEPUTEIBFHBIMH IPHOOpaMH.

Hano: U=20U=50

[.=05A,1-=1A

Haiirn:



1.ITapametps! karymku: R, L

2. Paccuurats 1ie1b;

3. [TocTpouTh BEKTOPHYIO ANArpamMmy;

4. 3anucaTs MTHOBEHHbIE 3HAUCHUS TOKA U HAPSHKECHUH.

Pemenue.

1. PaccuntaTh akTHBHOEe CONPOTHBJIEHHE KATYWIKH (M0 TOKa3aHUsIM NPUOOPOB B IeNH
MTOCTOSTHHOTO TOKA):

R=U/1=20/0,5=40 Om

2. PaccunraTth NOTHOE CONMPOTHUBIICHHUE LIETIN Z:

Z=U/1=50/1=50 O, o Z=VR+X;

3. UHayKTUBHOE CONPOTUBIICHHE:
X2=7-R*=50>-40>=900; X,=300m, H0 X, =2t fL = 0L
4. IHIyKTUBHOCTD KATYIIIKH:

L=X/2nf=30/23,14-50 =0,0955 I'n.

Hapamempuol kamywiku naitoenvt: R =40 Om, L =0,0955Ta=95,5 m['n

JJ1s MOCTpOEeHUSI BEKTOPHON THarpaMMbl pacCUUTaeM:

- IEUCTBYIOIINE 3HAYCHUS BEIMYNH HaANPSDKCHUIA:

Ur-I R=140=40Owm;

U.-1-X,=130=300wm;

- KO3 (HUITUEHT MOITHOCTH €COS (:

cos =R /Z=40/50=0,8

- caBUT (ha3 MeX Ty HANPSHKSHUEM U TOKOM ¢: 14

¢=+37,H0 =¥, ¥,

- HauasbHas (haza HampspKeHus pasHa 0

- HavyanpHas Qasa Toka:

Y=¥.,-¢=0-37=-37

- yTa0Bas CKOpocTh ®: @ =2nf = 2-3,14-50 = 314 »/,, Tak Kak

npoMbinuieHHas yactoTa: f=50 I'a

JAns mocTpoeHHWs BEKTOPHOH AMAarpaMMbl BBEIOMparoT wmacmrad (s TOKOB OOWH, IS BCEX
HaINpsDKEHUH - OJTTHAKOBBII).

Ilnan nocmpoenus 6eKmMopHOILL OuAzZpammol:

1. ITocTpouTh BEKTOP TOKA (C YUETOM €ro Ha4daJbHOM (has3bl), TaK KaK B IOCIIEIOBATEIBHON LEMH 10
BCEM DIIEMEHTAM TEUET OJIH TOK.

2. BekTopsl HaNpsHKCHWH CTPOUTH OTHOCHTENHFHO TOKA CTPOTO B TOHW MOCIEHOBATEIBHOCTH, Kak
mapameTpbl N300paKeHBI Ha CXeME 3aMeleHrs (IOMHM: Ha y4acTKe C aKTHBHBIM COMPOTUBICHHEM TOK H
HaIpsDKEHUE COBIATAIOT 1O (a3e, C HHAYKTUBHOCTHIO - BEKTOP HAMIPSHKCHUS OTIEPEKAET BEKTOp Toka Ha 90°).

3akonsl usmeHeHus MoOKa U HANPANCEHUTL:

i=I,sin(lot+¥;)=1,41sin (314t -37°) A.

u=U,sin ® t=70,5sin 314 t B.

= U,sin(® t + ¥ ) = 56,4 sin(314 t - 37°)B,

u, = Ussin(ot+Y¥,)=4273sin (314 t+ 53°)B

KoHTpoJibHbIE BONIPOCHI:

1. 3ancaTh (hopMyITy MTHOBEHHOTO 3HAYCHUS TOKA, (HATIPSDKEHHS) M aTh

XapaKkTEePHUCTHKY ITapaMeTpoB, BXOISIIINX B HEE.

2.IlepedncnuTh mapamMeTphl pealbHON KaTYIIKH, OOBSICHUTD (PU3NIECKUH CMBICI.

3.00BSACHUTH METOANKY HOCTPOCHUS BEKTOPHBIX AUArPaMM.

4. Kak paccunTath cIBHT (a3 MKy TOKOM M HAlPSDKEHHEM B LIETIH?

5. Kakue 3HaueHusi (MTHOBEHHbIE, [EICTBYIOIIME, AMIUINTYAHBIE) IOKA3bIBAIOT W3MEPUTENbHBIC
IpUOOPkI ANEKTPOMAarHUTHOW U JUHAMHUYECKOI CUCTEMBI B LIEISIX IEPEMEHHOrO TOKa?

Pexomenayemast iureparypa:



1.bepeskuna T.®. u np. «3amayHuK MO OOIICH AIEKTPOTEXHUKE C OCHOBAMU AJIEKTPOHUKH» Y4eO.
nocobue s cryn. M. Beicn.mk.2021r. ctp.84-87.

2. EBnokumo @.E. «TOD» yueb. mns cTyd. oOpa3oBaT. yupexACHHH cpemH. mpod.o0pa3oBaHMs
M.Uznatensckuit HeHTp «Akagemusi»n,2024. ctp.278-286.

IIpakTHyeckoe 3ansaTue Ne 9
PACYET HEPA3BETBJEHHBIX LIENEM

Iesb: mpuoOpecTy HABBIKK pacuéTa HEPa3BETBIEHHBIX LIETIEH NEPEMEHHOI'0 TOKAa M 3aKPEHHUTh
3HaHUS CTYJEHTOB, IOJY4YEHHbIE Ha TEOPETHYECKUX 3aHATHSIX M B IPOLECCE CaMOCTOATEIbHOMN
MOJATOTOBKY TI0 TAHHOM TeMe.

KoHTpo/ibHbIE BONIPOCHI:

1. Ha3Batp mapameTpsbl Lienel IepeMEeHHOT0 TOKa; UX (PU3NYECKUNA CMBICI.

2. O6psacauTh ocobennoctr nenu RLC. Kak ompenenuts XapakTep HAarpy3KH 1O PEaKTHBHBIM
CONIPOTUBIICHUSIM?

3.00BACHATH METOJUKY TIOCTPOCHUS BEKTOPHBIX JHATPAMM.

4. Kak paccunraTh caBUT (ha3 MEXITy TOKOM U HANPSDKEHUEM B LIS ?

5. Kak ompenenuts XxapakTep Harpy3ky 1o cIBUTY (a3 ¢ MKy TOKOM M HamnpsbkeHuem? 15

3ananme. Katymika ¢ akTuBHbIM conpotuBieHreM 10 OM u uHIyKTUBHOCTBIO 60 MI'H coennHeHa
MOCJIEOBAaTENFHO C KOHACHCATOPOM EMKOCThI0 72 MK® M MOAKIIOUEHA K MCTOYHHUKY II€PEMEHHOIO
HanpsokeHUs: ¢ yactotod 50 I'm m amrmumtynHeiM 3HaueHueM HampspkeHus 110 B. Omnpenenuts
JIeHcTByIOlIee 3HAYEHHUE TOKA, IIOJHOC CONPOTUBIICHHE LENH, MOJHYI0, aKTUBHYI0 M PEaKTHBHYIO
MOIIHOCTHU. [IOCTPOUTH BEKTOPHYIO AUarpaMMy TOKa U HAIPSKEHH.

BpinosiauB padory, CTyIeHT J0JIAKeH:

3namp:

1. DneKmpomexHuueckyr0 mepmMuHoa02UuIO:

- AMIUTUTY/IHBIC, IEHCTBYIOINE U MTHOBEHHbBIE 3HAYCHHUS BETUUMH UX (DOPMYJIBI;

- [TapameTps! 1ienei nepeMeHHOro ToKa: HHAYKTUBHOCTH, EMKOCTh, aKTHBHOE COTIPOTHBIICHHE, UX
(bu3NUECKuil CMBICII.

- PeakTuBHBIE COMPOTHBICHUS 3JICKTPHUUECKOW MENMH MEPEMEHHOT0 TOKa, WX 0003HAueHHsS U
bopmyibl pacuéra.

- [TosiHOE CONIPOTUBIIEHUE LIETIH;

- Cnur ¢a3, xapakTeprCcTHKA [IEIH 110 CABHUTY (a3

1. OcHosHble 3aKOHbL U NPUHYUNDBL MEOPEeMUYecKoll dIeKMpOmMexHuKu.: OCOOEHHOCTH Lenen
MIEPEMEHHOT0 TOKa

2. Memoovl pacuema u usmepenus OCHOBHLIX NAPAMEMPOS SJEKMPUYECKUX, MACHUMHBIX
yeneti. 0COOEHHOCTH LeTIeH TEPEMEHHOTO TOKa, PELICHHE 3a/]a4 10 BEKTOPHBIM JIHarpaMMam.

Ymemo:
Paccuumvieams napamempsl 21eKMPUYECKUX U MASHUMHLIX Yenel, CMpoums 6eKmopHbie
ouazpammol

OO0pa3sen pemeHus 3a1a4um:

3apnauya. B HepasperBnenHoi nenu CRL, HampsikeHue Ha BXOJE M3MEHSIETCS IO 3aKOHY: U =
112,8 sin (800t + 60°) B; mapametpst nenm: C = 31,25 mx®, L = 125 mI'H, R = 80 Om. M300pa3uth cxemy
3amenieHus. Paccunrtate nens. IlocTpouTs BEKTOPHYIO AUarpaMmy.

Peenue.

1. HaiineM peakTUBHBIE CONPOTHBIICHUS:

XL=0oL =800 0,125 =100 Om; Xc=1/w0C=100/800-31,25 =40 Om.



2. BeaucanM moJTHOE COMTPOTUBIICHUE TIETH Z:

72=R?+ (Xr- Xc)?= 802+ ( 100 — 40 )>*= 10000, Z =100 Om.

3. Onpeaenum JEHCTBYIONINE 3HAUCHUS BEIUYUH:

U=U./ =112,8/1,41=80B,

[=U/Z=280:100=0,8 A,

Uc=1Xc= 0,8 40=132 B,

Ur=1R=0,8-80=64B,

Ur=1-X.=0,8-100= 80 B.

4. CocTaBIISIIOIINEC HAPSDKEHUS BCEH TISTTH:

aktuHas U, = Ur = 64 B,

peaktuBHas Up = UL — Uc= 100 - 80 = 20 B.

5. KoaddummenT MomntHoCcTH €OSQ:

cosp =R :Z=80:100=0,8,

6. CnBur (pa3 Mexay HanpsHKEHHEM U TOKOM O:

¢ = +37°, Tak kak Xr Xc

¢ = VYum Vi,

7 HauanbHble ¢da3bl:

HanpsoxeHus: Yu = 60°, ( 1o yciaoBHI0)

ToKa Yi= Py — @ =60 - 37 =23°

8. MomHocTH nenu:

aktuBHas: P=1-Ur=0,8 64 =51,2 BT, 16

peaktuBHas: Q=1 Up=0,8-20=16 BAp,

nojHas: S=1 U=0,8-80= 64 BA.

Yxka3zaHus K IOCTPOSHHUIO BEKTOPHOH HarpaMMBbl.

1. BeibpaTh Macirad 1S TOKa ¥ HaIlpsDKEHUH.

2. [Moctpouts HavanbHYIO Pazy Toka (yroi yi= +23°)

3. Ha nyde yrna noctpouTb BEKTOpP TOKA.

4. BexTopbl HANPSHKEHUH CTPOUTH OTHOCUTEIHHO TOKA CTPOTO IO CXEME 3aMEIIEHUS

INPUMEYAHME: BexTOp TOKa oTepekaeT BeKTOp HampsukeHus Ha éMkocT C Ha yron 900,

Ha aKTHBHOM CONPOTHBJIeHUH R TOK M HanpshKeHue coBmagaroT no gase,

Ha MHIYKTUBHOCTH L — HampshkeHue omnepexaeTr TOK Ha yroi 90°.

5. IlpounTaTh BEKTOpPHYIO AMarpammy, cIejlaTh BBIBOJ O XapaKTepe Harpy3Kd IO BEKTOPHOI
auarpaMmme.

3agauu 11 CAMOCTOSITETHLHOTO PellleHN:

No 5.126 bepeskuna T.®D., I'ycee H.I'., Macnennukos B.B. «3Bamauamk mo oOmieit
3JIEKTPOTEXHUKE C OCHOBAMH 3JICKTPOHUKNY Y4eb. mocobue ais ctyn. M. Beicr.mk.2001r

Pexomengyemast muteparypa:

1.bepeskuna T.®. u n1p. «3agauHuK MO OOLIEH AMEKTPOTEXHUKE C OCHOBAMU 3JIEKTPOHUKH» Y4eO.
nocobwue s ctyd. M. Bercnn.mk.2021r. c1p.84-90.

2. EBnokumoB @.E. «TOD» yueb. mis ctyn. oOpa3zoBar. yupexaeHuid cpeaH. npod).o0pazoBaHus
M.U3znatensckuit eHTp «Axagemus»,2024. ctp.291- 302.

IIpakTHyeckoe 3ansaTHe Ne 10
KOHTPOJIbHASI PABOTA Ne 2
PACYET LENENA NEPEMEHHOI'O TOKA
eab: npoBepUTh YpOBEHb MPAKTUYECKUX HABBIKOB pacyuéra Iernel MepeMeHHOro TOKa M 3HaHMS
CTYACHTOB, IIOJIYYCHHBIC HAa TCOPCTHUYCCKHUX 3aHATHUAX U B IIPOLECCE CaMOCTOSATETHLHOUI IIOATOTOBKH IIO
JTaHHOH TeMe.



3aganue: [lo manHOW cXeMe paccuuTaTh SIEKTPUUECKYIO IIeTh, MOCTPOUTH BEKTOPHYIO AMArpaMMy
TOKa U HaNPsHKSHHH, TPOAHATN3UPOBATh PabOTy AIIEKTPHUECKOM EeTH MPH U3MEHEHNH 9aCTOTHl UICTOYHUKA,
eclli XapakTep Harpy3ku He uaMeHuics. PaGora coctour u3 cieayromux dTamnoB: 1. Kparkas 3amuch
YCIIOBHUS 3a1a4H:

- €IUHUILIBI U3MEPEHUS DIEKTPUUECKUX BEITMUUH U apaMeTpoB B cucteme CU;

2. N300pakeHre CXeMbl JAaHHOH 3JICKTPUYECKON IETH: C COOJTI0ICHUEM:

- IOpsAKA CIIEOBAHMS JJIEMEHTOB;

- pasmepsl aneMenToB coraacHo ['OCT 2.702 -75

3. Pacuér nenu:

a) MOJTHOE COMPOTHUBIICHHE 1ICTIN;

0) 0oOIIMit TOK;

B) HaIIPSOKEHUS HA OTAEIIBbHBIX 3JIEMEHTAX

2) aKTUBHYIO M PEAaKTUBHYIO COCTABIISIOIINE HANIPSHKEHMSI BCEH 1IETH;

1) K03 (HUIUEHT MOIITHOCTH;

) caBur (pa3 Mexay HanpsHKeHHEM M TOKOM BCel IIeTi;

’K) MOIIIHOCTH LI€NH: aKTUBHYIO0, pEaKTUBHYIO, MTOJHYIO.

4. ITocTpoeHre BEKTOPHOI THarpamMmbl:

a) HavanbHas (asa Toka;

0) mocTpoeHue BEKTOpa TOKa M HAIIPsDKEHUH, ¢ COOFOIEHUEM MacIITada;

B) YTCHUE BEKTOPHON AWArpaMMBbl U BBIBOJ O XapaKTepe HAarpy3KH;

5. AHanu3 paboThl IIETH: KaK M3MEHWIMCh yKa3aHHbIe BeawuuHbl: X1 Xc, Z, I, U, U, U,, cos,,
UL, Uc, P, Q, S, npu u3MeHeHnH 4acTOThl HICTOYHUKA, €CJIA XapaKTep HArpy3KH B 1IEJIOM HE U3MEHUJICS:

MOCTPOMB HEOOXOIUMBIE TPadUKH IS T0KA3aTEIbCTBA.

Ilpumeuanue: nns NpoOBEJICHNUS aHANIN3a U300pa3UTh rpadUKN PEaKTUBHBIX CONPOTUBICHUH X1, X ¢, B
3aBHCUMOCTH OT YaCTOTBHI.

|- BenMYMHA yMEHBIIMIACK;

— - BeJIMUMHA HE U3MEHWIIACK;

1 - BEJINUMHA YBEJINUYNIIACh

IIpakTuyeckoe 3ansaTue Ne 11
PACUYET TPEX®A3HBIX IIEINEM

Heas. [Tprobpectu HaBbIKK pacuéra TpEXPa3HBIX IeTeH.

CTpouThb U YNTaTh BEKTOPHBIE UArpaMMBbl M [0 HUM CO3/1aBaTh CXEMbI TPEX(a3HBIX LIEHeH.

3anganme: [To 3amaHHON BekTOpHOU amarpamme s TpEx(dazHOW IeNU OINpeJeNuTh XapakTep
Harpy3ku B KaxIoi ¢ase, H300pasuTh MPEANONaraéMyl0 CXeMy W BBIYMCIHTH 3HAUYEHHE KaxKI0ro
compotuBieHus B (azax. I[lo BekTopHOH auarpamme, IOCTPOEHHOH B MaciiTade, ONpeaenuTh rpaduuecKu
TOK B HYJIEBOM IPOBO/IE.

3aoauu 013 camocmosamenvHo2o peuieHus

3anaua 1 (5.3 EBOoKuMOB)

OcBerutenbHas ycTaHOBKA 31aHus uMeeT 150 aieKkTpuueckux jJamMi ¢ HOMUHAJIBHON MOIIHOCTBIO 60
Bt kaxxnas npu HOMUHAJIbHOM HampspkeHUH Ugow = 220 B. Jlammbel BkIOYeHBI B Tpex(a3HyO CeTh C
nuHeHHbIM HanpspkeHneM Up= 220 B u o0pasyroT paBHOMepHYI0 Harpy3ky. Omnpenenuts ¢asHble U
JIMHEHHBIC TOKH, MOIIIHOCTh OCBETUTEIBHON HArPy3KH B Kax 10 (a3e u Beel 1ienu. M300pa3uts cxemy.

3agaya 2. OcBeruTenpHas ycTaHOBKa 37aHMA nMeeT 150 3MEeKTpHYecKHX JIaMI C HOMHHAIIBHOM
MomHocThio P = 60 BT xaxpas npu HoMuHaNIbHOM HanmpsbkeHUM Ugow= 127 B. Jlammbl BKIIOYEHBI B
Tpexda3Hylo ceTb ¢ JIuHEeHHBIM Hanpspkeamem U,= 220 B u 00pa3yloT paBHOMEpPHYIO HarpysKy.
Onpenenuts crioco0 BKITFOYCHUS JIAMIT, HEOOXOMMEBIE TOKHU B 3JICKTpHUYECKoi 1ienu. M300pa3uTh cxemy.



3agaua 3. B Tpexda3sHyo 4eThIPEXNMPOBOIHYIO CETh C JIMHEHHBIM HampspkeHueM 380 B BKIIIOYCHBI
MIECTh OAMHAKOBBIX 3JeKTposiaMIl (Pyow = 100 BT, Uwow= 220 B, mo nBe B (aze). OnpeneauTs TOKH B
MpoBOJIax (JMHEWHBIX W HyJeBOM). M300pa3uth cxeMy 3JIEKTpuU4ecKkod menu. [loCTpouTh BEKTOPHYHO
JarpaMmmy

3agaua 4. B TpexdazHol memu ¢ HyJICBBIM NPOBOJOM B OfHOW u3 (a3 meperopena yamma. Kak
WU3MEHUTCS paboTa eI, €CIM Harpy3Kka OblIa paBHOMEpHaSI.

BobinosiHuB padoTy, CTyAeHT J0JKeH:

3namo:

1.  OnexmpomexuuyecKyio mepMuHONO2UIO:

- Tpéxdas3Hble CHCTEMBbl, COeAMHEHHs (a3 TreHeparopa W MOTPEOUTENs] MO cXeMe: 3Be3a |
TPEYroJIbHUK

- HyJIEBOH MPOBOJ, €T0 Ha3HAYCHHUE; TMHEHHBIE TPOBOA

- MuHEiHbBIe U (Da3HbIe HAIPSDKEHUS M TOKH, HX 0003HaYeHHs U (POPMYITBI pacueTa.

2. OcHoGHble 3GKOHbL U NPUHYUNLL MEeOPemuiecKoll 2NeKmpoOmexHuKy. OCOOCHHOCTH TPEX(a3HbIX
Heneil; Ha3HaYeHUe HyJIeBOrO IPOBOA

3. Memoowvr pacuema u u3MepeHus OCHOGHBIX NAPAMEMPOS  INEKMPUUECKUX, MASHUTNHBIX
yenetl: pacy€r nenei Tpéxgda3Horo ToKa, pelieHre 3a1a4 110 BEKTOPHBIM JUarpaMMam.



