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1. DiexkTpHYecKUe HeNH NOCTOSAHHOIO TOKA

1.1. HauaabHbIe cBeleHHs] 00 JJIEKTPHYECKOM TOKe

Onextpudeckuil  3apsn.  3akoH Kymona. OCHOBHBIE — XapaKTePUCTHKH
3IIEKTPUUECKOTO TIOJISI: HANPSHKEHHOCTb, NeKTPUYECKHHI IIOTEHIHAl, JIEKTPHIECKoe
HanpspkeHue. [[pOBOIHUKY B 3IIEKTPHUYECKOM ITOTIE.

1.2. DnekTpuyecKHil TOK

DIIeKTPOIIPOBOIUMOCTb. Krnaccudukanus BEILECTB 1o CTeIeHU
3NIEKTPOIPOBOJUMOCTH. DJIEKTPUYECKHN TOK B IIPOBOJHUKAX: BEIMYMHA H
HalpaBJieHHe TOKA MPOBOJMUMOCTH, IUIOTHOCTh TOKA IPOBOAMMOCTH. Y JEIbHBIE
DIIEKTPUYECKHE MPOBOIUMOCTE U COIPOTHUBIIEHUE, JIEKTPUUECKAs IIPOBOJUMOCTD H
CONPOTUBIICHHE TPOBOAHHMKOB. 3akoH Owma. 3aBHCHMOCTb CONPOTHUBIECHHUS
IIPOBOJHUKOB OT TeMrepaTypbl. [loHsITHE O CBEpXNpPOBOAUMOCTH. Pe3ucTOphl ¥ MX
BOJIbT-aMIIepHBIE XapaKTEPUCTUKH.

1.3. DaekTpuyeckasa nenb

DJleMeHThI SJIEKTPUYECKHUX Lenedl U UX KiacCU(pHKays. DJIEKTPOIBHKYINAs
cuna (DIC), MomHOCTh © KO3DGUIMEHT MOJNE3HOro JEeWCTBHS HCTOYHHMKA
3JIeKTpUIecKoil sHepruu. [Ipeobpa3oBaHre SIIEKTPUYECKON SHEPTUH B IPYTHe BH[bI
SHEPrud. DHEPTus, MOLIHOCTh M KO3(MMUIMEHT ITOJIE3HOTO AEHCTBHS INpHUEMHMKA
snekTpudeckoil dHepruu. KoiudecTBeHHOE BBIPaXKEHHE SHEPIWU NPU HAarpeBaHUU
IIPOBO/THUKA 3JIEKTpHIecKUM ToKoM. 3akoH [Lxoyns—Jlenia.

PexxuMBl DJIEKTPHYECKUX Ienei, padoTa MCTOYHUKA SJIEKTPUYECKON SHEPTHH
Ha TPUEMHUK C U3MEHSIONMMCS conpoTuBleHneM. CXeMbl 3aMelIeHns] HCTOYHUKOB
W IPUEMHHKOB 3NeKTpudecKoil sHepruu. IIoHATHE O NACCHBHBIX M aKTHUBHBIX
3JIeMEHTaX NEKTPUIESCKUX LENeH.



1.4. Pacyer 3/1eKTpHYECKHX Henell MOCTOSAHHOI0 TOKA

Ilenn w 3amadm pacyeTa 3JeKTpUUecKux uemneil. 3akoHbl Kupxroda.
HepassersiienHas snextpuyeckas uens. [locnenoparensHoe coequHeHHE MACCUBHBIX
SJIEMEHTOB, 3KBHBAJIEHTHOE CONPOTHBIEHHE pe3ucTopoB. [loTepu HampspkeHHs B
IIpOBOJAX, JeNuTeNns HanpspkeHus. llocrnenoBaTenbHOE COeIWMHEHHE HCTOYHUKOB
OJIC. IloreHnuanpHas auarpaMMa Hepa3BeTBISHHON SJIEKTPHYECKOM IIETIH.

PasBeTBreHHas oSieKTpU4ecKas LEenb C JOByMst y3namu. [lapamiensHoe
COeIMHEHME IMAaCCUBHBIX 3JIEMEHTOB, SKBHBAJICHTHOE COIPOTHBIIEHHE PE3HCTOPOB.
ONeKTpuyecKas TMpPOBOAWMOCTE BeTBell. CMeIIaHHOE COEeIWHEHHE IACCUBHBIX
9JIEMEHTOB. '

Pacyer snexkTpu4eckumx Iened MeTOIOM 3KBMBAIEHTHBIX IPe00pa3oBaHMIA.
Pacuer smexTpUYecKHX Liereil MeTOZOM Y3JIOBOTO HaIpsDKeHHs. MeTon KOHTYPHBIX
TOKOB. MeToJ1 HaJTOXKEHUS.

1.5. HemHelHble 2JIeKTpHYECKHE LeNH NOCTOSTHHOIO TOKA

HenuneliHple 210€MEHTBI  OIEKTPUYECKHX  IeTed  [MOCTOSHHOIO  TOKa.
[IpakTyeckoe  NpPUMEHEHHE  HENUHEHHBIX  3JIEMEHTOB.  BoibT-aMIepHble
XapaKTepUCTUKHM HEJIMHEHHBIX 31eMeHToB. CraTtmdeckoe u auddepeHIratbHOe
COIIPOTUBJIEHUS HETMHENWHBIX 3JIEMEHTOB.

['padmueckuii pacyeT HeTMHEHHBIX JNIEKTPUUYECKUX IIENel MOCTOSHHOIO TOKA
IIPH TIOCIIENOBATENBHOM, TApaLIeIbHOM M CMEIIAHHOM COSIMHEHHH 3IEMEHTOB
3JIEKTPAYECKOM LIEIH.

2. DJeKTpUYecKOoe H MATHUTHOE OIS

2.1. DaexkTpuYecKoe moje

OJNeKTpUYecKas eMKOCTh, pacdeT €€ BEeJIMYMHBL. DJIEKTPHYECKHH Mpoboi u
3JIEKTpHYECKas IIPOYHOCTE AUdJIeKTpUKa. [[puMeHeHre MHOTOCIONHOM H30IIALIMH.

OHeprusi 3IeKTPUYECKOTO IO KOHAeHcaropa. MexaHWdYecKhe CHIIBI B
JJIEKTPAYECKOM IIOJIE.

2.2. MarauTHoe moJie

3akoH Amnepa. MarautHas WHAYKU#s. [IpOBOJHMK C TOKOM B MarHUTHOM
none. Ilpumenenwe 3akoHa Awmmepa IS pacueTa MAarHWTHOM — MHIYKIUH.
IIpumenenve ypaBHeHHs IIOJHOTO TOKA IS pacyeTa MarHUTHON HHIYKIHA.

MaruuTHBIA TOTOK, MOTOKOCHemIeHne. PaboTa o mepeMeleHno MpoBoIHHKa
C TOKOM B MarHMTHOM TIojie. MarHutHoe NOTOKOCIHEIIEHHE COOCTBEHHOE U
B3auMHOe.  MHIOYKTMBHOCTB, HMHIYKTMBHOCTH COOCTBEHHas W  B3aUMHasl.
Koad¢urment marautHo# cBsi3u. PacyeT MHIYKTHBHOCTH KATYILIKH, IBYXIIPOBOIHOM
JTUHUH.

MarnuTHble CBOMCTBa BelecTBa. HaMarHW4YWBaHWE W HAMardHMYEHHOCTH
BewecTB. HanpsykeHHOCTh MarHUTHOro mois. MarHuTHas NPOHHMIAEMOCTh. 3aKOH
II0JIHOT'O TOKa.

2.3. MarHuTHbIe Henu

HamarauynuBanue (eppOMarHUTHBIX MaTepUanoB. MarHWTHBIM THUCTEPE3KC.
OcHoBHas KpWBas HaMarHUYUBaHUSA. MarHUTHO-TBEP/bIE, MAarHUTHO-MSATKUE
MaTepHabl.



MaruuTHbIe Lieny, eIy X 3a1a4d (IpsMas U oOpaTHas) pacyeTa MarHUTHBIX
nereii. MarautHoe conpoTtuBieHue. PacdeT HepasBETBIEHHOW MAarHWTHOW LENH C
BO3YIIHBEIM 3a30pOM. PacyeT pa3BeTBIeHHON MarHUTHOM I[EIH.

2.4. DneKTpOMArHATHAN HHAYKIHSA

SIBieHnE 3I€KTPOMAarHUTHOM HHAYKIIMH. 3aKOH 3IIEKTPOMArHUTHON MH/YKIHH.
[TpaBuno JleHnma. ONeKTPOABMXYINas CWIa B TPOBOJHMKE, [IBWKYILEMCS B
MarHUTHOM TIOJIE.

IIpuMeHeHne 3aK0HA BIIEKTPOMArHUTHON WHIYKIIHH B [IPAKTHKE.

Ssnenne u DJIC camounnykiyy, seiaerue u DJIC B3auMouHIyKuun. [IpuHmun
paboTel TpaHchopMaTopa. BuXpeBble TOKM, KX HCIOIB30BAaHUE U CIIOCOOBI
OTrpaHUYCHMUS.

3. DyleKTpUYecKHe HelNH NePeMEHHOro TOKA

3.1. HauanbHble cBeeHHsI 0 IEPEMEHHOM TOKe

Iomy4yenne cunycoumanpHodt OJIC. IlpuHumn pedcTBUs —reHepaTopa
[IEPEMEHHOT0 TOKa.

VpaBuenus u rpaduku  cuHycommaneHoi DJIC.  XapakTepucTHKHU
CUHYCOMJAIbHBIX BeIWYMH. BekTopHbele nuarpamMmel. CIoXeHUE U BBIYUTAHHE
CHUHYCOUJAJTBHBIX BEJTMYHH.

3.2. DneMeHTHI H NapaMeTPBhI YJIeKTPHYECKHX IeNeil IepeMeHHOro ToKa

[Tapamerprl snekTpuueckod menu. llems mepeMEeHHOro TOKa C aKTHBHBIM
COIPOTHBIIEHHEM: HAMPSKEHUE, TOK, MOIIIHOCTh, BEKTOPHAS AXarpaMMa.

Ilenb mepeMEHHOro TOKa ¢ MHAYKTUBHOCTBIO: HAlpsKEHHE, TOK, MOIIHOCTb,
BEKTOpHas JuarpamMma. Llerb [epeMEeHHOr0 TOKA ¢ eMKOCTBIO: HAIpSKEHHE, TOK,
MOIIHOCTh, BEKTOPHAS IHarpaMMa.

CxeMbl 3aMelleHns PeabHBIX KAaTyIIeK HHAYKTHBHOCTH U KOHIEHCATOPOB.

3.3. Pacuer »JIeKTPHYECKHX LeNeld NepeMeHHOT0 TOKa ¢ IMOMOIIbIO
BEKTOPHBIX JHATPAMM

Pacuer Hepa3sBeTBIEHHOW LMW IEPEMEHHOTO TOKA C  AKTHBHBIM
CONPOTUBICHUEM, HWHIYKTMBHOCTBIO, €MKOCTBIO TPH pPAa3IMYHBEIX COOTHOIIEHHUSX
BEJIMYUH PEaKTHUBHBIX CONPOTUBIEHUH (X > X¢, X, < X¢, X; = X). TpeyronbHuxu
HaIpsHKEHHUM, CONPOTUBIICHUN, MOIITHOCTEHA.

PacueT HepasBeTBIEHHOMN IIeNM IEPEMEHHOTO TOKA C MPOM3BOJIBHBEIM YHCIOM
aKTHUBHBIX U PeaKTUBHBIX 31eMeHTOB. IlocTpoenne Tonorpaduyeckoii 1uarpaMmel.

Pacyer pasBeTBICHHON CeTH C ABYMS y3IaMH C aKTHBHBEIM CONPOTHBIICHHEM,
UHAYKTUBHOCTBIO W  €MKOCTBIO TIIPU Pa3IUYHBIX COOTHOLICHWUSX BEIUUYUH
PeakTHBHBIX mpoBoaumoctTed (by > b, by < be, by = be). TpeyronabHUKH TOKOB,
IIPOBOAUMOCTEH, MOLIIHOCTEA.

Pacyer menmu nmepeMeHHOTro TOKa C OBYMS y3JIaMM C IIPOM3BOJIBHBIM YHCIIOM
IapaieabHbIX BETBEH METOIOM IPOBOAMMOCTEN ¥ METOJJOM BEKTOPHEIX JHAIPAMM.

Kommencanus peakTUBHOM MOIIHOCTH B SIEKTpUYECKHX ceTsx. Kosddumment
MOIIHOCTH. Metozasl yBenuueHus Kod(h( UIMEHTa MOIIHOCTH M ero BIWSHHUE Ha
TEXHUKO-3KOHOMHYECKHUE TTOKA3aTENHN SIEKTPOYCTAHOBOK.



3.4. CumMBoO/IHYIeCKHIl METO pacyeTa 3JIeKTPHYECKHX Leneil mepeMeHHOro
TOKa

BrlpakeHre  CHHYCOMAANbHBIX  BEIMYMH  KOMIUIGKCHBIMH  YHCJIaMH.
KomriiekcHbIe CONPOTHBIEHHS, IPOBOAUMOCTH, MOIITHOCTH.

3akonbl Oma m Kupxroda B cuMmBonuueckoi (opme. AHAIOTHH C LENsME
IIOCTOSIHHOTO TOKa.

Pacuer omekTpudeckHX Iemell IepeMEHHOr0 TOKA C IIPHMEHEHHEM
KOMIIIEKCHEIX YHCEL. '

3.5. dnexkTpuyecKHe MeNH ¢ B3AUNMHOM HHAYKTHBHOCTBIO

CornacHoe 1 BCTpeyHOE BKIIOYCHHE JIEMEHTOB C B3aHMHON MHIYKTHBHOCTHIO
B aniekTpuyeckux wUensx. 3Haku OJIC M HampshkeHHs, o6yCIOBIEHHbBIE B3aUMHOM
UHIYKTUBHOCTBIO. B3aMOMHIYKTHBHOE CONIPOTUBIIEHHE.

Pacuer snekTpuueckux Iemneit ¢ B3aUMHON HHIYKTHBHOCTBIO. Tpancdopmarop
6e3  (eppoMarHWTHOrO  CepiedYHMKA: BEKTOpHAs  JMArpaMMa, BHOCHMBIE
COTIPOTHUBJICHH, SKBABAJIEHTHAS CXeMa 3aMEILCHUS.

3.6. PezoHaHC B 3/IeKTPAYECKHX HeNsAX

PesonaHc HampsokeHWE: yCIOBHS W IpU3HAKH pe3OHAHCA HANPSIKEHHMIA,
pe30HaHCHAs JacTOTa, BOIHOBOE COMPOTHUBIIEHHE, JOOPOTHOCTH KOHTYPA, YaCTOTHBIE
XapaKTEePUCTUKH.

Pe3oHanc TOKOB: ycCOBHS M NpW3HAKM pE30HAHCA TOKOB, YACTOTHBIE
XapaKTEePUCTHUKHU.

3.7. DjleKTpHYecKHe WeNH ¢ HECHHYCOHAATLHBIMH NepHOAHYECKHMH
HaNpsS7KeHUSIMH U TOKAMH :

ITpr4uHbl BOSHUKHOBEHHMS HecHHycouaanbHbIX DJIC, TOKOB H HaIpsDKeHUN B
SJIEKTPUIECKUX HEIsIX. AHATUTHYECKOE BEIPAXKEHNE HECUHYCOMJATbHOM BEJUYHHBI B
bopMme TpuroHOMeTpUdECKOro psna. JeHcTByIomas BeTMUMHA HECHHYCOUTATBHOTO
TOKa, KO3(pPULIUEHT GOPMEL.

Pacuer sieKTpudecKod INemu IpPH HECHHYCOMNATBHOM IEPHOAHYECKOM
HapsOKEHUU Ha €€ BXOJE.

3.8. Tpexdasubie nenn npu coeqMHEeHHH HATPY3KH 3Be3/10i

Tpexdasusie cucremsl. Ilomyuenume tpexdaszuoit DJIC. CumMmeTpuuHas
Harpyska B TpeX()asHOH Lemu NP COeJMHEHHH OOMOTOK reHepaTopa W (a3
IpHEMHNKa 3Be3/101. Da3HbIe, INHEHHbIE HANPSKEHAS. i TOKH, COOTHOLIEHHE MEXKIY
HUMH. BexTopHas nuarpamma. .

Hecummerpruunas Harpyska B Tpex()asHOM INemM IIpH COeqUHEHUH dba3
IpUCMHUKA 3Be310H. YeThpexmpoBopHas TpexdasHas cucteMa. Hampsokerue
CMELIEHHUS HEUTPAJIH, POJIb HyJIEeBOro NpoBoja. Tomorpadudeckas auarpamma.

Pacuer TpexdasHbIx memeil mpu coemvHEeHMH HATPY3KH 3Be3jOi. Pacuer
PEXHUMOB XOJIOCTOI'O X0/1a ¥ KOPOTKOT'O 3aMBIKAHH.

3.9. Tpexdasnubie nenu npu coeHHEHNN HATPY3KH TPEYroIbHUKOM

CummMerpnyHas Harpyska B Tpex(asHOM WM IIpH COeNUHEHHH OOMOTOK
reHepaTopa U (a3 MpueMHHUKa TpeyronbHUKOM. (Da3sHble, TUHEHHbIE HAPSIKCHUS U
TOKH, COOTHOIIEHUS MeXIy HUMH. BekropHas nuarpamma. MowHocTs TpexdasHbIx
Lene.



HecummeTpuyHas Harpyska B Tpex(asHOM Lenu IpH COeNMHEHHH OGMOTOK
remeparopa 4 (a3 NIpueMHHUKA TPEYTOIEHUKOM.

3.10. Ilepexognple Mpomecchl B 3JIEKTPHYECKAX L ENsIX

IToHsATHE O TIEPEXOAHEBIX TpoLeccax. [IepBolii 1 BTOPOi 3aKOHBI KOMMYTalUH.

Bxitodenre W OTKIIOYEHHE KATYIIKA HHIYKTHBHOCTH IIPH IOCTOSHHOM
HanpsoKeHUU. [lepexoiHbIil Ipolecc B peabHOIM MHIYKTUBHOM KaTyIIKe TIpH
MIHOBEHHOM M3MEHEHMH aKTUBHOTO COIPOTHBIIEHHS LIEITH.

Bxutrouenre u OTKIIOUEHIE KOHIEHCATOPA [IPY MOCTOSHHOM HAIIPSDKEHHH.

3.11. HemueiiHble 3/1eKTPHYECKHE NEIH IePeMeHHOr0 TOKA

IlonsiTre HeMMHEHHBIX Lemel mepeMeHHOro Toka. PopMa KpHBOit TOKA B [eNH
C HEIMHEWHBIX aKTHBHBIM CONPOTHBIEHHEM IIPH CHHYCOMOAILHOM HAIPSIKCHHH.
Ilenu ¢ HenMHEHHBIMU AKTUBHBIMH 3JIEMEHTAMMU.

ONeKTPUIECKUe LeMH C HEeNMHEHHOM WHAYKTHUBHOCTBIO. VmeannsupoBaHHas
KaTylmka C (EeppOMATHUTHBIM CEpACYHHKOM: MArHMTHEIH moTOK, Tok, JJIC,
BEKTOpHas IMarpamMma.

IloTepn MOWIHOCTH B KaTymKe ¢ (eppOMarHMTHEIM cepiedHrKoM. Cxema
3aMeILCHUSI W BEKTOPHAs JUarpaMma KaTylIKd ¢ (eppOMarHUTHLIM CEPIAEYHUKOM C
Y4ETOM IIOTEPb.

ABnenue Qeppopesonanca. Peppope3oHaHC HANPHKEHHH W (beppope3oHanc
TOKOB.
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