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pacnpejiesieHbl TI0 OCHOBHBIM pa3jiejiaM M3y4aeMOH JUCIUTLIIMHBI, HMCIOT JOCTaTOYHO
NOJIpOOHOE OMUCAHKNE U TPUBECHBI B MOPSAKE UX MOSIBICHUS NIPU OCBOCHUU JTaHHOM
IUCIHMILTNHBL. [IpuBeneHsl 00IIHe PEKOMEHAINHN [0 CAMOCTOSITEIIPHOMY W3YYCHHIO
CTYJACHTaMHU JUCUIUTUTHHBI «DJIEKTPOTEXHUKA» C UCTIOIB30BaHUEM MaTepHala, MpuBe-
JCHHOTO B JJAHHOM METOJMYECKOM TTOCOOHH.

[MpennazHadeHb! ISl WHIAUBUAYAJIBHOW CaMOCTOSITELHOW pPabOTHI CTYIIEHTOB
TEXHUYECKUX HAMPaBICHUH MOITOTOBKUA M CHEIHAILHOCTEH TPU M3yYeHUH TUCITUTI-
JTUHBI «DJIEKTPOTEXHUKa». MOTYT OBITh UCTIOJIB30BaHBI MTPETIOAABATEIIIMH, BEAYITUMH
NPaKTUYECKUE W JIA0OpATOPHBIC 3aHATHUS IO AJICKTPOTEXHUKE, a TaKXKE CTyJICHTaMH,
MOJIYJaIOIIUMH CpeiHee podeccnoHaibHoe 00pa3oBaHue.

TekcT meuaraeTca B aBTOPCKOU pENAKIINU

[Toanucano B nevyaTh dopmar 60x84 1/16. bymara odcerHas.
VY. neu. 1. . Yd.-u3a.01. . Tupax 30 5k3. 3aka3 . becrutarno.
Oro-3ananauelil rocyjapcTBEHHBI YHUBEPCUTET.

305040, r. Kypck, yn. 50 net Oxta0ps, 94



3

OBIIUE PEKOMEHJIALIMM MO W3YUEHUIO JTUCLMII-
JUHBI «QJEKTPOTEXHUKA»

Jucriuminaa «NeKTPOTEXHUKa» U3ydaeTcs CTyJeHTaMu, KaK MpaBu-
JI0, BCE€X TEXHUUYECKHUX CIEIUAIbHOCTEN U HAIpaBJICHUI MOATOTOBKU Oaka-
naBpoB. B 3aBucumoctu OT TpeOoBaHUM (penepanbHBIX rOCY/1apCTBEHHBIX
00pa3oBaTENbHBIX CTAaHAAPTOB BBICIIEIO0 OOpa30BaHUA U C YYETOM YTBEP-
KJICHHBIX Y4€OHBIX TUIAHOB IO TEM WJIM UHBIM CIEIMATbHOCTSM U HAIlpaB-
JICHUSIM TOATOTOBKU OakallaBpOB Ha3BaHUE M3Y4aeMOM CTyAEHTaMH JHC-
[MUIUIMHBL MOXXET OTJIMYAThCA OT HCTOPUYECKH TMPUHATOTO Ha3BaHUS
«INEKTPOTEXHUKA». Takke Il pa3HbIX CHEUUATLHOCTEW W HANpPaBICHUMN
NOATOTOBKM OaKajaaBpOB OTIMYAETCA 00bEM M3y4aeMOW TUCIMIUIMHBI U €¢
coziepkaHue (IepeyeHb pa3/iesioB U TEM), IPUYEM BECbMa CYILIECTBEHHO.

[lens nanHOM pabOTHI — 1aTh CTYACHTY OCHOBHBIE TTOHSTHUS, TEPMUHBI
U ONpEACIICHUS, KOTOPbIE JOJIKHBI MOCIYKUTh 0a30i M CBOEOOpa3HbIMU
BEXaMU TPU M3yYE€HUU OCHOBHBIX DPA3/CNIOB, BXOIAIIUX B KIACCUYECKYIO
TUCHUIUIMHY «DIEKTPOTEXHUKAY.

[Ipu camocTosTENbHON pabOTe MO U3YYEHUIO AUCUUIUIUHBI «JIEK-
TPOTEXHUKA» CTYJEHT JOJKEH TBEPAO MOMHUTH, UTO 3HAHUSA HE MpUOOpe-
TAlOTCS pajav 3HaHWU. [[7s u3ydeHus: JTaHHOW NUCIMIUIMHBI HY>KHbI 3HAHUS
Y KOMIIETEHIIMU, OJyYeHHbIE U1 OCBOECHHBIE MTPU U3y4YeHUH (DPU3UKH (B Mep-
BYIO OYE€pEab pa3Jieibl JIEKTPUUYECTBA U MAarHETU3Ma) U BBICIIEH MaTeMa-
TUKU (auddepeHImanibHOe U UHTErPAIbHOE HUCUMCICHUE, (QYHKIIUH KOM-
IUIEKCHOT'O MEPEMEHHOr0 W JIpyrue pasjensl). Jlake 3HaHUS M KOMIIETEH-
1Y, MOJTYYEHHbIE U OCBOCHHBIE NPU M3YYEHUU IUCUUILTUHBI «HXeHep-
Has Tpadukay IPUTOASTCS, BEAb JIEKTPUUECKUE CXEMbI U CXEMbI 3aMellle-
HUS DJIEKTPOTEXHUUECKUX YCTPOMCTB HEOOXOJUMO YMETh «UUTATh» U Yep-
TUTh! B CBOIO ouepeb 3HAHUS U KOMIIETEHIUH, ITOTYYEHHbIE 1 OCBOCHHbBIE
OpY U3YYEHUU JUCLUIUIMHBI «JIEKTPOTEXHUKA» HEOOXOJIUMBI OyIyT CTY-
ACHTY MPU U3YYEHHUH MOCIEIYIONUX TPOPUINPYIOMNX AUCIUIUIMH, a TaK-
&Ke B Mocieayronie npodeccuoHaabHOU 1€ TEIbHOCTH.

JlaHHOE€ METOIMYECKOe MOCOOME MOCTPOEHO CIENYIOUIUM 00pa3oM:
OCHOBHBIE€ MTOHATUS, TEPMHUHBI U ONPEJICICHUS PACIPEEICHbI [0 pa3eiiaM.
Pa3nensl npuBeieHbl B TOM MOPSJKE, B KAKOM OHU IPEICTaBIECHbI B 00JIb-
IIMHCTBE YUEOHUKOB MO 3JIEKTPOTEXHUKE. [IOHATHSA, TEPMUHBI U ONpe/ere-
HUSl BHYTPU Pa3AesioB MNPHUBEACHBI HE B aj(aBUTHOM MOPSIKE, a B TOM IMO-
CJIEIOBATENbHOCTH, B KOTOPOM OHH, KaK MPABUJIO, BCTPEUAIOTCS MPHU U3Y-
YEeHUU COOTBETCTBYIOIIETO pas3fenia ydyeOHUKAa. ODTO JIOJDKHO OOJIErYUTh
CTYJEHTY M3yu€HHE MaTepuaia Mo y4eOHUKY: MPOUYUTAIl ONPEEICHHUE CO-
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OTBETCTBYIOILIETO TEPMHUHA, a 3aTEM Halleql ero B ydueOHuke. Mnu HaoOo-
POT: BCTPETUJI B YUCOHMKE TEPMHH U HaIlle] €ro 0ObSICHEHUE B JAHHOM Me-
TOJIMYECKOM TOCcOoOUU. PekoMeHTyeTcs clieyIonuil MopsJ0K UCTIOIb30Ba-
HUS JTAaHHOTO METOJIMYECKOro MOCcOOMs: BHayaje O03HAKOMHUTHCS C OCHOB-
HBIMU TOHATHSMH, TEPMUHAMU U OTIPEACIICHUSIMU COOTBETCTBYIOIIETO Pa3-
JeNia JaHHOTO TMOCOOMsA, a 3aTeM MPHUCTYIUTh K U3YYCHHUIO aHAJIOTMYHOTO
pazzaena yueOHMKA WM y4eOHOro MOCOOUs WM COOTBETCTBYIOIIETO METO-
JTUYECKOT0 yKa3aHus K JJabopaTopHOi padorTe.

Psin mpuBeneHHBIX TEPMUHOB W OIPEACICHUI MOTYT OKa3aThCs 3Ha-
KOMBIMU CTYJIGHTaM, Tak Kak ObLIM M3y4deHbl B Kypce ¢pusuku. [Ipu sTom
OJIHM M T€ € TMOHATHUS MOTYT UMETh OTJIIMYHOE ONMPEACIICHHE, 9TO 00BsC-
HSIETCSI TeM, YTO AJIIEKTPOTEXHUKA — 3TO HAayKa O MPAKTUYECKOM HCITOIb30-
BaHHWM DJICKTPOMATHUTHBIX SBJICHHH, B TO BpeMs Kak (pu3vKa M3ydaeT dTU
SIBJICHUS C TEOPETHYECKON TOUKH 3PEHUSL.

Crnenyer oOpaTUTh BHUMaHUE, YTO Ha3BaHHE psijia pa3/eioB JTAaHHOTO
METOJMYECKOTO IMMOCOOMS MOXKET OTINYATHCS OT HA3BaHWM, MPUBEIACHHBIX B
pa3HBIX yuyeOHHMKaxX WIIM B paboduX MporpamMmax JUCIHUILUINH, COOTBETCT-
BYIOIIUX KJIACCHUECKON JUCITUTUIMHE « DJIEKTPOTEXHUKAY.

B OubnmorpadgudeckoMm crmcke, MPUBEIEHHOM B KOHIIE JTAHHOTO Me-
TOJIMYECKOTO MOCOOMs, MPUBEACHBI JAJIEKO HE BCE YUEOHUKH W y4eOHBbIS
0CcOOus, KOTOPBIMUA MOXXHO BOCIIOJIb30BAThCS TIPU U3YUCHHUH JUCITUTUTMHBI
«QnexkTporexHrka». CTyIeHT BIIpaBe caM BhIOpaTh cebe yueOHUK U3 Yncia
TEX, YTO PEKOMEHIYET IIPETo/1aBaTelb, UM €CTh B HATMYUHU B OMOIHOTEKE.
PekomeHnayeTcsi Mmoiab30BaThCs OAHUM Y4EOHMKOM, HO KOTJa KakoW-Tu0o
BOIIPOC M3JI0KE€H B HEM HEJOCTATOYHO SICHO WJIM BOBCE HE HAILIEN OTpa)Ke-
HUS, UCIIOJIb30BaTh APYrod yueOHUK Uin yueOHOe ocoOue.
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1 OCHOBHBIE ITOHATHUSA, 3AKOHbIL 1 METO/JbI PACYE-
TA QJJIEKTPUUYECKUX LHEIIEN

OJIGKTPUYECKOE MOJIe — OJHA U3 JIBYX CTOPOH 3JIEKTPOMArHUTHOIO
MOJIs, XapaKTEPU3YIOMIAsACs BO3JICUCTBUEM Ha BJIEKTPUYECKU 3apsIKECHHYIO
YaCTUILy C CUJION, MPONOPIUOHAIBHOM 3apsily YACTUIIBI U €€ CKOPOCTH.

OJIEKTpUYEecKad 1€Nb — COBOKYIMHOCTh T'€HEPUPYIOIIUX, TPUEMHBIX U
BCIIOMOTATEJIbHBIX YCTPOUCTB, COEAUHEHHBIX MEXKTY COO0M TPOBOIaMHU.

['enepupytoliiee yCTpOUCTBO (MCTOYHUK DJICKTPUYECKOW DHEPTUM)
npeodpa3yeT B JIEKTPUUECKYIO SHEPTHUIO JIPYTUE BUJbI SHEPTUU. SIBIsieTCs
uCcTOYHUKOM 3JiekTpoaBmxkyiieh cuibl (3C). DJIC xapaktepusyeT sHep-
THI0, KOTOPYIO 3apsijibl MOJYyYaroT OT HCTOYHUKA, T.€. OT CTOPOHHUX CHJI.

Uctounuk 3/IC (MCTOYHUK HANPSKEHUS) — UCTOUYHUK JICKTPUIECKOM
SHEPIruH, HAMPSHKEHUE Ha BBIXOJIE KOTOPOTO HE 3aBUCHUT OT HArpy3ku (uje-
anbHbIA McTOYHUK DJ[C) Uiu HE3HAYUTENHHO CHUKACTCA MPU YBEIUUYCHUHU
Harpy3ku (peanbHblii ICTOYHUK DJIC). OCHOBHBIM MapaMeTPOM HMCTOYHUKA
OJIC siBysieTcs ero AJeKTPOABMXKYIIas cujia E, KOTOpyro MOXXHO OIpeie-
JIUTh KaK pabOTy CTOPOHHUX (HEINEKTPUUECKUX) CHUJI, TPUCYIITUX UCTOUYHHU-
Ky, 3aTPAYMBAEMYI0 Ha MEPEMENICHUE E€IMHUIIBI MOJIOKUTEIBHOTO 3apsaa
BHYTPA MCTOYHMKA OT 3aXMMa C MEHBIIMM MOTEHUHAIOM K 3aXKUMY C
OOJIBIINM MOTEHIIUAJIOM.

W CcTOYHMK TOKA — UCTOYHHK JIEKTPUUECKON SHEPTHUH, TOK HA BBIXOJE
KOTOPOT0 HE 3aBUCUT OT HArpy3KH (MI€ajbHbId MCTOUYHHMK TOKA) WM HE-
3HAYUTENIPHO CHUXKACTCS MPU YBEIUYECHUU HArpy3KH (peajbHbId UCTOUHUK
TOKa).

[IpuemMHOe YCTpOMCTBO (MOTPeOUTENb, MPUEMHHUK, HArpy3Kka) mpeoo-
pas3yeT JIEKTPUUYECKYIO SHEPTHIO B IPYTUE BHUJIbI SHEPTUH.

BcenomorarenbHble  yCTPOMCTBA — JJIEMEHTBI JJIEKTPUYECKOW LIEINU
(M3MepUTEIbHbIE YCTPOMCTBA, KOMMYTAIIMOHHAs amnmnapaTtypa u T.1.), 0e3
KOTOPBIX JJIEKTPUUECKAs 1€ MOXKET BBIMOJHATH CBOM OCHOBHBIE (hYyHK-
[IMU 10 TIEpeiaue JIEKTPOIHEPIUU OT UCTOUYHUKA K MOTpeouTento. /aHnHbie
YCTPOUCTBA CIIOCOOCTBYIOT 3TOMY, a TaKXKE PACIPEACICHHUIO 3JIEKTPOIHED-
MU MEXAY MOTPEOUTENIIMU M CIy>KaT JJIi KOHTPOJISI PEKUMOB PadOTHI
AJEKTPUYECKOMU LIENU U €€ OTACIBbHBIX 3JIEMEHTOB.

BonbT-amnepnas xapaktepuctuka (BAX) — 3aBUCHMOCTh Hampsixe-
HUS HA AJIEMEHTE (Ha BXOJAE DJIEKTPUYECKOM 1IENU) OT TOKA B HEM. SBIseT-
C OCHOBHOM XapaKTEPUCTUKOU JIEMEHTOB JJIEKTPUYECKOU LETIH.

[TaccuBHBIC MPUEMHHUKHA — 3JIEMEHTBI AJIEKTPUUYECKOUN IIEMU, B KOTO-
pbix He Bo3HUKaeT DJIC, a ux BAX nmpoxoasT yepe3 Hadano KOOpAUHAT.
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JIMHEWHBIA DJIEMEHT — IMACCUBHBIM JJIEMEHT, Y KOTOPOrO JIMHEHHAs
3aBUCUMOCTb HaIpsDKEHUsI OoT Toka, a BAX mpeacTaBiisieT co0oil npsamyro
JIMHUIO, TIPOXOJAIIYI0 depe3 Hayallo KoopauHart. [lapamerpsl JTMHEHHOTO
3JIEMEHTA HE 3aBUCIT HU OT BEJIWYHHBI MIPOTEKAIOIIETO TOKA, HU OT BEJIU-
YWHBI NPUI0KEHHOTO HANIPSKEHUSI, HU OT BPEMEHU.

HenvHenHbI 2JIEMEHT — NACCUBHBIN JJIEMEHT, Y KOTOPOr0 HEJIMHEM-
Has 3aBUCHUMOCTb HAlpsDKEHUs: OT Toka, a BAX mpencrasiisieTr co00il Kpu-
BYIO JIMHUIO, MPOXOISAILYIO Y€PE3 HAYAIO KOOPAUHAT.

JluHelHas 1enb — JBJIEKTPUYECKas LElb, COCTOAIIAsA U3 JIMHEHHBIX
DJIEMEHTOB.

Henunelinas nenb — 3JEKTPUYECKas LENb, B KOTOPYIO BXOJUT XOTA
ObI OIMH HEJIWMHEWHBINA DJIEMEHT.

Ileny NOCTOAHHOTO TOKAa — NEKTPUYECKHUE 1M, B KOTOPHIX OCHOB-
HBIE MPOILIECCHI TIepeladn U MpeoOpa3oBaHUs SHEPTUU TTPOUCXOAST MPU HE-
W3MEHHBIX BO BDEMEHM TOKaX WM HANPSKCHUSX.

DJICKTPUYECKUN TOK — HAMPABJICHHOE JBUXKEHUE BJICKTPUUYECKUX 3a-
panoB. HocurensiMu 3€KTpUYECKUX 3apsiIOB B TBEP/IBIX MTPOBOJIHUKAX SIB-
JIAFOTCS BJIEKTPOHBI, B )KUJIKUX MPOBOJIHUKAX — HOHBI, B MOJYIPOBOJIHUKAX
— BJIEKTPOHBI U «AbIpKU». Enqununia usmepenus — ammep (A).

[110THOCTh TOKAa — (pu3MUEcKas BEJIMYMHA, XapaKTepu3yrollas pac-
IPEEIICHUE IEKTPUYECKOIO TOKA 0 CEYEHUIO ITPOBOJIHUKA, YE€pPE3 KOTO-
pBIit OH mpoTekaeT. Eunnna nsmepenns — A/m’.

IToreHMan — HaNpPsDKEHUE, CYLIECTBYIOLIEE MEXAY ABYMS IPOU3-
BOJILHO BBIOpaHHBIMU TOYKaMmu. [Ipu ompeaeneHu MOTEHIMAA KaKOM-
au00 TOYKM B KadyecTBE BTOpPOH (0a30BOI) TOUKM 4AaCTO NMPUHUMAETCS MO-
TEHIMAJI 3€MJIA, IPUPABHEHHBIN K Hymt0. [Ipu onpenenennn noreHunaioB
B DJIEKTPUUYECKOM 1enH (B CXEME) HEPEIKO BBIOMPAIOT OJHY U3 TOYEK, IO-
TEHI[MAJI KOTOPOM IIPUPABHUBAETCA K HYJIFO.

Hanpsbxkenue U — ckaiisipHas BEIMYMHA, PaBHAS JTUHEWHOMY UHTETpa-
JIy HANPSKEHHOCTHU BJIEKTPUUYECKOIrO TMOJIsA, €AWHUIA U3MEPEHUS — BOJIBT
(B). Hanpspxenue xapakTepusyeT 3aTpaThl JHEPTUU, HEOOXOIUMBIE J1JIs TIe-
PEMELIECHUS AIIEKTPUUECKOTO 3apsAia U3 OJHOU TOUKHU IIEKTPUUECKOTO IMOJIA
B Apyryro. HampsokeHue Ha ydacTKe SJIEKTPUYECKOU LIENMU XapaKTEPU3yeT
SHEPIrUI0, KOTOPYIO JIBWXKYIIHMECS 3apslbl OTAAIOT HAa 3TOM y4acTKe. IDTO
HaIpsHKEHUE €I1I€ MHAaY€ HAa3bIBAIOT MAJEHUEM HampshKEHUs Ha ydacTtke. |
BOJIbT O3HAYAET, YTO KAXJbIM KYJIOH 3apsiaa noiydaer B ciydae DJC wim
OTJAET B CIIy4yae HanpsHKeHUsl 1 KOYIJIb SHEPTUH.

ITageHre HAIPSYKEHUS — 3HAYCHUE HAIPSKEHUS HA YYACTKE LEMH, 10
KOTOPOMY MPOTEKAET 3JICKTPUUECKUN TOK. 3HAK (HAIpPaBJICHHUE) MaJICHUS
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HaINpsHKEHUS COBIAJIACT CO 3HAKOM (HAIPaBJICHUEM) TOKA B DJICKTPUY €CKOU
1(S1178

[TomynIpOBOAHUK — BEIIECTBO, OCHOBHBIM CBOWCTBOM KOTOPOTO SIBJISI-
€TCA 3aBUCUMOCTh €r0 SJICKTPOIPOBOAHOCTH OT BO3JACHCTBUS BHEIIHUX
(baKTOpOB: TeMIepaTypbl, SJAEKTPUUECKOTO MOJIsl, CBETA U T./I.

N3onaTop — TBEPIOE, KUAKOE WIM ra3000pa3HOE BEIECTBO, HE CO-
JeprKainee CBOOOJHBIX HOCHUTENICH 3apsiioB WM COJAEpIKalllee HE3HAUM-
TEJIbHOE UX KOJMYECTBO M OKAa3bIBAIOIIECE MO ITOW MPUUUHE OOJIBIIOE CO-
MPOTUBJICHUE MPOXOKICHUIO JEKTPUUYECKOTrO TOKA. B rpymity u3oasaTopoB
BXOJSIT TAKXKE TUDJICKTPUKH.

Pe3uctop — 3JIEMEHT BJIEKTPUYECKOW LENH, NMPEIHA3HAYECHHBIN IS
VCTOJIb30BAHUS €r0 JIEKTPUUECKOTO COMMPOTHUBIICHHS.

DJICKTPUYECKOE COMPOTHUBICHUE R — CKaJisipHas BEJIWYMHA, pPaBHas
OTHOUIICHUIO MOCTOSIHHOTO HAIPSDKEHUS HA YYaCTKE MAaCCUBHOW 3JIEKTpUYE-
CKOM IIeMH K MOCTOSIHHOMY TOKY B HEM IPHU OTCYTCTBUH Ha JIAHHOM y4acT-
ke DJIC. Enununa mdmepenus — Om. Hanpumep, conpoTuBiieHHE TTPOBOJ-
HUKa JJIMHOW [ W TUIOMAABI0 CeUeHHs S ompenensierca mno Qopmye:
R=pl/S, rne p — ynenpHOE CONPOTUBJICHUE MaTepHraja MpPOBOIHUKA.

[TapameTp conportuBieHnss R XapakKTepHU3yeT CBOWCTBO AJIEMEHTA MO-
IJIONIATh SHEPTHUIO U3 AJIEKTPUUECKOM LENU U MPeoOpa3oBbIBATH €€ B JIPY-
rue BUIbl SHepruu. M3BeCTHO, YTO MOIIHOCTh IPEOOpa30BaHMs AIEKTPUY €-
CKOM 3HEpruu P mponopurOHAIbHA KBAJpaTy TOKa, MOATOMY BEIWYHWHA
ATOrO Mapamerpa OnpeaessieTcs: OTHOIEHUEM R=P/F.

NHIyKTUBHOCTE L — u3nueckas BeJIMYMHA, XapaKTepU3yrolas CIo-
COOHOCTh KaTyIIKHA C TOKOM 3aracaTb MarHUTHYIO SHepruto. Enunuina u3-
mepenus — reapu (I'n). CBOWCTBO 3€eMeEHTa EMU CO3/1aBaTh COOCTBEHHOE
MarHuTHOE noJie (Moje CaMOMHAYKIIMK), KOT/1a B HEM UMEETCSI DIIEKTpUY e-
CKUH TOK, XapakTEPU3YIOT NapamMeTpoM UHIAYKTUBHOCTHU L. [Tapamerp uH-
JTYKTUBHOCTH SBJISIETCSI KOADOUIIMEHTOM MPONOPLUUOHATILHOCTH MEXY TO-
KoM [ 1 moTokocuerieHneM ¥ nanHoro ycrpoucta: ¥Y=LI[. Ero Ha3pBarOT
Takxe Kod(ppuiimeHToM caMoMHAyKIMu. Bebep-ammepHas XxapakTepuUCTUKA
AJIEMEHTa JaeT BO3MOXKHOCTh CYAMTh 00 M3MEHEHUHU €ro mapamerpa HH-
TYKTUBHOCTH B 3aBUCHMOCTH OT TOKA.

Emkocth C — dusnyueckas BeIMUMHA, XapaKTepU3yOIas ClIoCOOHOCTh
KOHJICHCATOpa 3amacarh 3JIEKTPUYECKYIO 3HEPruto. EnvHuna naMepeHus —
dapana (®). EmxocTHO# mapamerp C XapakTepu3yeT CBOMCTBO 3JIEMEHTa
HaKaIUIMBATh 3aps/Ibl UK BO30YXKAATh MU DJIEKTPUUECKOE TToJIe. ITOT Ma-
paMeTp sBsieTCa KOd(PPUIMEHTOM MPONOPIIMOHATBLHOCTH MEXy Hamps-
xenuem U u 3apsnom g snementa: g=CU. O BenM4nHEe €EMKOCTHOTO Tapa-
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METpa NP Pa3HbIX HAMPSIKEHUSX MOXHO CYJIUTh MO KYJOH-BOJIbTHOM Xa-
PaKTEPUCTUKE DJIEMEHTA.

Awmnep (A) — enuHUIIA U3MEPEHUSI CUJIBI DJIEKTPUUECKOTrO TOKa, Ha-
3BaHHas B 4ecTh (hpaniry3ckoro ¢usuka Augape Mapu Ammepa (1775-1836
IT.).

Batt (BT) — enunHuiia uamMepeHus 31EKTPUUECKONW MOIIIHOCTH, Ha3BaH-
Hasl B 4YECTh aHrMiicKoro uHxenepa /xerimca Barra (1736-1819 rr.).

BosbT — eauHMIIa U3MEPEHUS dIEKTpUYecKoro Hanpsixenus (B), Ha-
3BaHHasi B YE€CTh UTalbsiHCKOro (usuka Asekcanapa Bomnbra (1745-1827
IT.).

OwMm (OM) — enrHUIIa U3MEPEHUS CONTPOTUBJIEHUSI YHACTKa 3JIEKTpUYe-
CKOM Ilenu, Ha3BaHHasi B 4ecTh Hemenkoro ¢uszuka ['eopra Cumona Oma
(1787-1854 rr.).

Cumenc (CM) — enuHUIIa U3MEPEHHS TPOBOAMMOCTH, Ha3BaHHas B
4YeCcTh HeMeLKOro nuxxenepa Bepuepa Cumenca (1816-1892 rr.).

OJleKTpuueckas cxeMa (cXeMa COCAMHEHHMs IIenu) — Tpaduyeckoe
M300paKeHUE MM C TTOMOIIBIO YCIIOBHBIX 0003HAUYEHUIN €€ 2JIEMEHTOB.

Cxema 3amMenieHus 1enu — rpaduueckoe u300pakeHue 1eny ¢ mIoMo-
[P0 HJICATBHBIX 3JIEMEHTOB, KaXIbI W3 KOTOPBIX BBIMNOJHSIET KaKyO-
HUOYIb OAHY (PYHKIIHIO.

BeTBb — y4acTOK 3JIEKTPUYECKOM ILIEMH, COCTOSAIIMN W3 IMOCIEA0Ba-
TEJIbHO BKJIFOYEHHBIX MCTOYHUKOB W MPHEMHUKOB MPU OJHOM U TOM XKE
MPOTEKAIOIIEM YEPE3 HUX TOKE.

¥Y3en — MecTo coeIMHEHUs TpeX U 0ojiee BETBEM.

KOHTYp — 4YacTh 3JIEKTPUYECKON LIEMH, COCTOsIIas U3 JIBYX U OoJee
BETBEW, YepPE3 KOTOPHIE MOKHO MPOBECTU 3aMKHYTBIN MYTh.

JIBYXIIOMIOCHUK — YacCTh AJIEKTPUYECKON LENMU C ABYMsSI BbIICIICHHBI-
MU 32KMMaMU — MOJ0camMu (BbIBoAaMu). B Buae NBYXITOIIOCHUKA MOKHO
npeacTaBuTh UCTOUHUKU DJIC U TOKa U MHOTHE MOTPEOUTENHN IHEPTUH, B
TOM YHCJIE BCE PE3UCTUBHBIC, UHIYKTUBHBIE 1 EMKOCTHBIE 3JIEMEHTHI. Ecin
B DJIEKTPUYECKOW CXEME NMPOBECTH CEUYECHHUE, TO OHA pPa3JIeNUTCS Ha JiBa
JBYXITOJIFOCHUKA.

YeThIpeXOAOCHUK — YaCTh JIEKTPUYECCKOM LEMH, UMEIOIIAs JBE Ma-
pbl BHEITHUX 3aKUMOB (BBIBOJIOB), KOTOPHIE MOTYT OBITh BXOJHBIMH WJIU
BBIXOJHBIMU. B BHUJE YETHIPEXMOJIIOCHUKA MOKHO MPEICTABUTH MHOI'ME
AIICKTPOTEXHUYECKHUE YCTPOUCTBA: JUHUU TMEepeadu U CBSI3U, OMHO(a3HbIC
TpaHcHOpMaTOpPbl, dJIEKTpUUECKUE (PUILTPHI, TPAH3UCTOPHI, MHOTHE DJICK-
TPOHHBIE YCTPOUCTBA (BBIIPSIMUTENH, YCUIIUTEIH U T.1.).
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MHOTronoaCHUK — 3TO YacTh AJIEKTPUUECKOM 1IENU, UMEroIas 0oJiee
JIBYX BBIJICJIEHHBIX BBIBOJOB. MHOTOMOJIOCHUK — 3TO 0000IIAOIIEe MOHS-
THE€ JJISI MHOTHUX CXE€M U YCTPOMCTB, MO3TOMY B YACTHBIX CIydassx IMPOIIE
MPEJCTABJIATh UX B BUJE JIBYXIIOJIOCHUKA UJIM YETHIPEXIIOIIOCHUKA. J[BYX-
MOJIIOCHUK, YETBIPEXITOIIOCHUK WM MHOTOIOJIOCHUK HA3bIBACTCS AKTHUB-
HBIM, €CJIM OH COJIep>KUT UCTOYHUK DJIC Miaum MUCTOYHUK TOKa. B mpoTus-
HOM cCJIy4ae 3TO OyJIeT NMAaCCUBHBIA ABYXMOJIOCHHUK, YETHIPEXITOIOCHUK
WJIM MHOTOTIOJIFOCHUK.

Pexum xonocToro xona (XX) — 3T0 pexuM, KOrjia K BHEIIHUM BBIBO-
JaM HMCTOYHHMKA (aKTMBHOI'O JABYXIIOJIIOCHHMKA) HE MOAKIIOYEHA HArpys3Ka.
IIpustom [ = 0, U = E.

Pexxum kopotkoro 3aMbikanus (K3) — 3To pexxum, BO3HUKAIOITUN MPU
COCAMHEHUU MEXIY COOON BHEIIHMX BBIBOJIOB MCTOYHHKA (AKTUBHOTO
nByxnoitocHuka). [Ipu stom R = 0, Ix3 = E/ R, = max, rie R, — BHyTpeH-
Hee compoTuBiieHHe uctouHruka JDJ[C. s MCTOYHUKOB DJIEKTPOIHEPIHH,
KaK MPaBWIO, 3TO aBAPUUHBIA pexuM (111 ucToUHUKOB D/[C, MICTOYHUKOB
HaIPSKEHUS).

HomMuHANBHBIA PEXUM — 3TO PEXKHAM, IIPU KOTOPOM YCTPOMCTBO
(ameKkTpHuuecKas 1enb) padoTaeT B pexuUMe, Ha KOTOPBIM pacCUMTaH U3ro-
TOBUTEJIEM, U CO 3HAYEHUSMHU HJICKTPUUYECKUX BEJIMYMH, PABHBIMHU Iac-
HOPTHBIM (HOMUHAJIBHBIM) 3HAUCHUSIM.

CoryiacoBaHHBIN PEXUM — 3TO PEXHUM, IIPU KOTOPOM MOIIHOCTh, OT-
JaBaemMasi ICTOYHHKOM WJIM MOTpediisieMass IPUEMHUKOM, JIOCTUTAeT Mak-
CUMQJIBHOTO 3HAYE€HUS. JTO BO3MOXKHO, €CIIH CONPOTUBIICHHE HArpy3Ku
PaBHO BHYTPEHHEMY CONMPOTHUBIICHUIO ncTOouHKMKA JDJIC, ncTouHNKa Hamps-
YKEHHUS WU DJIIEKTPUYECKOU LIENH, K KOTOPOM MOJKJIOYEHA HArpy3Ka.

3akoH OMa — OJIMH M3 OCHOBHBIX 3aKOHOB 3JIEKTPUUYECKUX IIE€TEH, CO-
IJIACHO KOTOPOMY TOK MPSIMO MPOMOPIUOHATIECH HAMPSKEHUI0 U 00paTHO
IPOMOPIMOHAJIEH COMPOTUBIICHHUIO. DTO (opMyIHpoBKa 3akoHa OMa s
yuactka uenu: I = U/R = UG, rae G — npoBOAUMOCTb.

J{ns 3aMKHYTOM 11eMu, COCTOsAIIEH, HanmpuMmep, u3 uctounuka IJ(C u
Harpy3ku R 3akoH Oma umeet Buj: [ = E/ (R+R,).

ITepBoiit 3akoH Kupxroda — ouH U3 OCHOBHBIX 3aKOHOB 3JICKTpHUE-
CKHUX LIETEH, COrIaCHO KOTOPOMY CyMMa TOKOB, BXOJSIIHMX B Y3€J, pPaBHA
CyMME€ TOKOB, BBIXOJIAIIMX U3 3TOro y3ia. Ha3BaH B yecTh aBTOpa — HEMEII-
koro ¢usuka I'yctaBa Pooepra Kupxroda (1824-1887 rr.). IlepBrlil 3akoH
Kupxroda npumensierca x ysiaam, sIBJISETCS CICACTBUEM 3aKOHA COXpaHe-
Hus 3apsna. pyras ¢popmynupoBka nepBoro 3akona Kupxroda: anredpau-
YyecKasi CyMMa TOKOB B Y3JI€ paBHa HYIIO, T.€. 21 = ().
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Bropoii 3akoH Kupxroda — oluH U3 OCHOBHBIX 3aKOHOB 3JIEKTpHUUE-
CKHMX LIETIEH, COIIACHO KOTOPOMY alireOpanveckas cyMMa HNaJeHUN Harps-
KEHUM Ha BCEX 3JIEMEHTaX 3aMKHYTOTO KOHTypa paBHa alre0Opanyeckoi
cymme DJIC, BXOASAIMNX B JAHHBIN KOHTYp, T.€.: 2RI =2F.

B 3TOM ypaBHEHUH MOJIOKUTEIBHBIE 3HAKU MTPUMEHSIOTCS JIJI1 TOKOB
u DJIC, MOJIOKUTENBHBIE HATTPABJIEHUSI KOTOPBIX COBMAJAIOT C MTPOU3BOIb-
HO BBIOpaHHBIM HallpaBjiCHUEM 00X0Ja paccMaTpUBaeMoOro KOHTypa. BTo-
poii 3akoH Kupxroda mpuMeHsieTcsl K 3aMKHYTBIM KOHTYpaM, SIBJISIETCS
CJIEACTBUEM 3aKOHA COXPAHEHUS SHEPTUH.

B cBoe Bpems Obu10 pa3paboTaHO JOCTATOYHO MHOTO METOJIOB pacye-
Ta 3JICKTPUYECKUX Iiener. K OCHOBHBIM MOHO OTHECTH CJEIYIOIIUE METO-
b

1) MmeTo HEMOCPEACTBEHHOI'O UCTI0JIb30BaHU 3aKOHOB Kupxroda;

2) METOJI KOHTYPHBIX TOKOB;

3) MeToJl PKBUBAJICHTHBIX MPEeoOpa3oBaHUM (METO/] SKBUBAJECHTHOIO
CONPOTHUBIICHUS UM METOJI CBEPTKH);

4) meToj HaJOXKEHUS,;

5) METO/1 Y3JIOBBIX MOTEHIIUAJIOB;

6) METOJ1 IBYX Y3JIOB;

7) METOJ1 SKBUBAJICHTHOTO T€HEpaTOpa.

2 JUHEWUHBIE HENU CUHY COUJIAJIBHOI'O TOKA

IlepemenHbiMu Ha3biBaOT DJC, HanpsKEHUS U TOKH, KOTOpPBIE IMe-
PHUOINYECKU U3MEHSIOTCS BO BPEMEHM.

3HaueHus1 Toka, HanpsbkeHus win JJIC B 110001 MOMEHT BpeMEHU
Ha3bIBAlOT MTHOBEHHBIMU M 0003HAYAIOTCSI MAJILIMU OYKBaMU: I, U, e.

Ilepyoa 7' — HAaMMEHBIINN UHTEPBAJ BPEMEHU MEXAY ABYMS OJIUHA-
KOBBIMH, HEPABHBIMU HYJIIO, 3HAUYCHHUSIMUA MEPEMEHHON JIEKTPUUECKOMN Be-
auunHbl: DJ1C, HaNpsHKEHUs, TOKa.

Yactorta f — pusnueckass BeIMUUHA, ONPEICIAIONICE KOIMYECTBO KO-
nebaHuil B €IUHUILY BPEMEHHU MEPEMEHHOM SJIEKTPUUYECKON BEIMYHUHBIL.
YacTora f — uncno nepuoaoB B cekyHay: f = I/T. Eqununa uaMepeHust —
repi (I'), Ha3BaHHas B 4yecTh HeMmelnkoro gusuka I'enpuxa ['epua (1857-
1894 rr.).

AMIUTMTY/IHBIC 3HAYCHUS (AMIUIMTYJIBI) — HAWOOMIBIINE 3HAYCHUS
MTHOBE€HHBIX JJICKTPUYECKUX BenuuuH: 1, U,, E,,.

JIeCTBYIOIIIEE 3HAYECHUE — CPEIHEKBAAPATUYHOE 3HAYEHUE H3ME-
HSIOUIEHCS BO BPEMEHHU 3JICKTPUUYECKON BEIIMYHMHBI, HAIPUMEDP, HNEPEMEH-
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HOT'O TOKAa, AEUCTBHE KOTOPOrO NMPH MNPOTEKAHUHU YEPE3 HEKOTOPOE COIMPO-
TUBJICHUE HWJACHTHUYHO JICVCTBUIO IMOCTOSHHOTO TOKA, 3HAYEHHUE KOTOPOTO
PaBHO JJAHHOMY JEHCTBYIOIIEMY 3HAUYECHUIO.

BekTopHas nuarpaMma — COBOKYIMHOCTh BEKTOPOB Ha IUIOCKOCTH, Ka-
Kb U3 KOTOPBIX OTOOpakaeT Mpu ¢=( U3MEHAIOLIYIOCS IO CHHYCOU-
JNaIbHOMY 3aKOHY JJIEKTPUYECKYIO BEIIMYMHY: TOK, Hampspkenue, OJ[C.
JInvHa BEKTOpa — aMIUIMTYJAHOE WM JICMCTBYIOIIEE 3HAYEHUE BJIEKTpUYC-
CKOM BEJIMYMHBI; yTOJl, MOJ KOTOPBIM CTPOUTCS BEKTOP MO OTHOIICHUIO K
TOPU30HTAIILHOM OCH — HadaJIbHas (a3za 3JIEKTPUUECKOIN BEJIUUYMHBI.

AKTHBHOE CONPOTUBJICHUE R — CONMPOTHUBIICHUE PE3UCTUBHOIO 3JiE-
MEHTa B LIEMW NEPEMEHHOIO TOKA. AKTHUBHOE COMPOTUBJICHHUE — MApaMETP
AIEKTPUYECKOW LEMH WIIA €€ CXEMbl, PAaBHbIM OTHOLICHUIO aKTUBHOM MOIII-
HOCTH ITACCUBHOM JJIEKTPUUECKOM LIEMU K KBAJPaTy ACUCTBYIOIIErO 3HAYe-
HUS TOKA Ha BXOJI€ 3TOM LENU. AKTUBHOE COMPOTUBIICHUE XapPaKTEPU3YET
mpolecc MnpeoopazoBaHus dJAEKTPUUYECKON SHEPTUU B JPYTHE BUJBI IHEP-
rUd. AKTHUBHOE CONTPOTUBIICHUE 3aBUCUT OT YaCTOThI TOKA U BCEria OOJbIIIe
COIPOTUBJICHUSI PE3UCTUBHOIO 3JIEMEHTA B IIEMHU IMOCTOSIHHOTO TOKA: YEM
BBIIIIC YAaCTOTa, TeM OOJIbIIIE aKTUBHOE COMpOTUBJICHUE. OOBICHSIETCS 3TO
TEM, YTO C POCTOM YaCTOTHI TOK BBITECHSIETCS BO BHEIIHHUE CIIOM MPOBOJ-
HUKa, T.€. TUIOWIA/Ib CJIOS, TJ€ MPOTEKAET TOK, YMEHBIIAETCS, a 3HAYUT CO-
NPOTUBJICHUE YBEIUYMBAETCS. ITO OCOOCHHO MPOSIBIAETCS MPHU BBICOKUX
yactorax. OnHako Ha npaktuke npu dactore 50 [ conporuBieHus npo-
BOJITHHKA ITOCTOSSHHOMY U IEPEMEHHOMY TOKY CUYUTAIOT PABHBIMHU.

NHAYKTUBHOE CONPOTUBJIEHHUE X; — PEAKTUBHOE CONPOTHUBIICHUE,
00YCJIOBJICHHOE MHIYKTUBHOCTHIO IIEMK U PAaBHOE MPOU3BECHUIO 3TON HUH-
OYKTUBHOCTHU U YIJIOBOW 4aCTOTHL: X;= wLl.

EMKOCTHOE compoTuBiieHHE X — PEaKTUBHOE COINPOTHUBIICHHE, 00Y-
CJIOBJICHHOE€ €MKOCTBIO LIETIM M PaBHOE BEJIMYMHE, 0OpaTHOMl Npou3Belie-
HUIO 3TOM €MKOCTH U yriioBoi yactotel: Xc = [ / wC.

AKTUBHasg MOIIHOCTb P — MOIIHOCTh 3JEKTPUYECKON LIENU NEPEMEH-
HOTO TOKa, mpeoOpazyeMas B JPyrod BUJ SHEPTUM (HE DICKTPUUYECKON).
Eaununa usmepenus — Bart (BT). AKTHMBHAsE MOITHOCTh paBHA CPEIHEMY
3HAYEHUIO MOIIHOCTH 3JIEKTPUUYECKOM 1enu 3a nepuon: P = Ulcos ¢, Tae
coS @ Ha3bIBaETCA KOI(PHUIIMEHTOM MOIIHOCTH.

PeaktriBHAas MOIIHOCTL () XapakKTEpU3YET Ty YacCTh 3JIECKTPUUYECKOU
JHEPIHUM, KOTOPas 3aIllacacTCs B MAarHUTHOM MOJIE MHAYKTUBHOM KaTYIIKH
WM B DJIEKTPUUECKOM TI0JIe KOHAEHcaTopa 6e3 mpeoOpa3oBaHus B APYrue
BUAbI dHepruu: O = Ulsin ¢.
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[TonHass MOIIHOCTL S — MOUIHOCTb, NOTpPeOsieMasl Harpy3Kou mnepe-
MEHHOI'0 TOKa, COCTaBJICHHOW U3 aKTUBHOI'O U PEAKTHUBHOTO (MHIYKTUBHO-
ro, EMKOCTHOTO) conpoTuBaeHu. [ToHass MOIIHOCTh BKJIIOYAET B c€0s aK-
TUBHYIO U PEAKTUBHYIO MOIIHOCTU M paBHa: S=UI. [lomHas MomHOCTh Xa-
pPaKTEepU3yeT MPONYCKAKNIYI0 CHOCOOHOCTh 3JIEMEHTOB 3JIEKTPUUYECKOU
LETIN.

AKTHBHasi MOIIHOCTh H3MepsieTcss B BT, peakTuBHags — B Bapax
(BAp), nonnast MmomHocTs — B BA.

KoapdunmeHT MOIHOCTH 4 — BeJIMYMHA, PaBHAsl OTHOIIECHUIO aKTHB-
HOW MOIIIHOCTH JJIEKTPUUYECKOM LIENU MEPEMEHHOIO TOKA K IMOJHOM MOIII-
HOCTHU 3TOM 1enu: A = P/ S. JIyis 1enu CMHyCOUJabHOTO TOKAa A = cos ¢,
rZie @ — yroji casura (a3 Toka U HalpsiKEHUs B 1EIH.

[TosiHOE BIEKTPUYECKOE CONPOTUBIICHUE Z — MapaMETp JJIEKTpUYE-
CKOM LEMH WIN €€ CXEMbI, PABHbIM OTHOLIECHHUIO JIEWCTBYIOLIETO 3HAYCHHUS
HaIMpsHKEHUs Ha 3KMMaxX IMACCUBHOM JJNEKTPUYECKOW LENU K JAEHCTBYIO-
IEMY 3HAYEHHIO TOKA HAa BXOJE ATOM LIENU NMPU CUHYCOUJIAIBHBIX HAIpPs-
KEHHUU U TOKE, €IUHUIA U3MEpPEeHUS — OM:

Z = \/R2 +(X, _XC)2 .

IToaHBIH TOK — TOK, MOTPEOJISIEMBbIN HArpy3KoW MEPEMEHHOr0 TOKa,
COCTaBJICHHOM M3 Pa3HOPOJHBIX CONPOTHUBJIEHUN: aKTUBHOTO, UHIYKTUBHO-
ro, eMKOCTHOrO. [IOJIHBI TOK OMNpenenseTcss Kak reOMEeTpUYecKas cCymma
AKTUBHOW U PEAKTUBHOW COCTABJISOIINX.

Pe3oHaHC — sBi€HME, IPU KOTOPOM CONPOTHUBIIEHUE KOHTYpa Iepe-
MEHHOI'0 TOKa, 00pa30BaHHOTO UHAYKTUBHOCTHIO U EMKOCThIO, CTAHOBUTCS
YUCTO AKTUBHBIM.

Pe3oHaHC HANpsKEHWM — PE30HAHC B IOCIIEI0BATEIbHOM LIENU, CO-
JepKallel MHAYKTUBHOE U €MKOCTHOE colpoTruBieHusa. Hactymaer mpu
PAaBEHCTBE UHAYKTUBHOTO U EMKOCTHOTO CONPOTHUBIICHUMN.

Pe30HaHC TOKOB — PE30HAHC B JJIEKTPUYECKOU LIEIMH, COJAEpKAIIEU
MapaAJUIEIIbHO BKJIFOYCHHBIE WHIYKTUBHOE W E€MKOCTHOE COINPOTHUBIICHUS.
Hacrtymnaer npu paBeHCTBE MHIYKTUBHOM U €MKOCTHOW MPOBOAUMOCTEMN.

3 TPEX®A3HbBIE LHEIIN

MHoroda3zHas cucremMa — COBOKYIMHOCTD AJIEKTPUYECKUX II€TICH, B KO-
TOPBIX AEUCTBYIOT cuHyconaanbHbie DJ]C oquHaKOBOW aMIUTATYIbI U OJI-
HOM 1 TOM K€ 4aCTOTHI, OTIIMYAIOIINECS MO (ha3e OJIHA OT APYToM HA OJHY U
Ty K€ BEJIMUUHY U CO3/1aBa€MbIe OOIIUM UCTOYHUKOB YHEPTUH.
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Kaxnyro u3 ogHoda3HbIX Lenen, BXOASIIYI0 B MHOTO(a3Hyl CUCTE-
MYy U COCTOSAIIYIO U3 UCTOYHMKA (OOMOTKM reHepaTropa Wik TpaHchopma-
TOpa), IPOBOJIA U MPUEMHUKA IIEKTPUUECKON SHEPTUH, TPUHATO HA3BIBATH
(azoi.

MHoroda3zHas 3J1eKTprudecKas Lelb Ha3bIBAETCS CUMMETPUYHOU, €CITU
KOMILJIEKCHBIE COTPOTUBIICHUS BCEX €€ (a3 paBHBI.

JIMHEHHBIN POBOJ — MPOBOJI, COSAUHSIOMINI Hayano (a3bl UCTOUHU-
Ka ¢ HayajaoM (¢a3bl IPUEMHHKA.

HeliTpanbHblii OpOBOJ — MPOBOJI, COCAUHSIONINNA HEUTPaAIbHYIO (HY-
JIEBYIO0) TOUKY MCTOYHUKA U HEUTpaIbHYIO (HYJIEBYIO) TOUKY MPUEMHHKA.
HelitpanbHblil 1poBOA OOecreuyrMBaeT CUMMETPHUIO (ha3HBIX HAMNPSHKEHUH
NPUEMHUKA [PY HECUMMETPUYECKOW HArpy3Ke, B MEPBYIO OUEpPENb UX pa-
BEHCTBO.

JlunenHoe HanpsbkeHue Uj; — HanpsDKEHUE MEKAY HadalaMH JIBYX

dbas.

dazHoe HanpsixkeHue Uy — HANPSHKEHUE MEXKY HAayajloM UM KOHIIOM
0JIHOM (ha3bl UICTOYHUKA WJIU TPUEMHHKA.

JIMHEWHBINA TOK /;; — TOK, MPOTEKAIOIINN B IUHEWHOM MPOBO/IE.

HarnpsixkeHne cMEneHus HEMTPAIU — HaNpPsHKEHUE MEXKIY HEUTpPaslb-
HbIMU (HYJICBBIMH) TOUKaMH UCTOYHHMKA U TTpUeMHUKa. Bo3HHMKaeT mpu He-
CHMMETPUYHON Harpys3ke (B IepBYIO odepeapb B Tpexda3zHOW Ienu, COeIu-
HEHHOM 3Be3/10M 0€3 HEHTpajabHOro IPOBOAA) M BBI3BIBACT OTKIIOHECHHE
3Ha4YeHUs (ha3HbIX HANPSHKEHUM HA HAarpy3kKe OT HOMUHAJILHOTO 3HAYCHUS.

CummMerpuyHas (paBHOMEpHas) Harpyska — Harpyska, y KOTOpOH
KOMIUIEKCHBIE COMPOTHUBJICHUSI BCEX e¢ (pa3 paBHBI.

4 DJIEKTPUYECKUE LENU C HEJIMHEVHBIMU PE3U-
CTUBHBIMU 3JIEMEHTAMMU

Henunelinplii saeMeHT (HD) — macCUBHBIN 3JIEMEHT SJIEKTPUUECKOMN
LEMH, OCHOBHOM MapaMeTp KOTOPOrO 3aBUCHUT OT TOKA WM HAIPSKCHUS.
DIIEKTpUYECKas LEMb, COJIEpKaIlasi HEIIMHEHHBIC 3JIEMEHTBI, Ha3bIBACTCS
HEJIMHEUHOM.

HenvHerHoe cCONpOTUBIIEHUE — AKTUBHOE COIPOTHUBIICHUE, HANIPSIKE-
HUE Ha 32)KMMaX KOTOPOTO HEJIMHEWHO 3aBUCUT OT 3HAYEHUS MPOTEKAIONIE-
IO Yepe3 HEro TOKa.

Cratuueckoe conporuBiaeHne HD — oTHolIeHHE HANPSXKEHUs Ha 3Jie-
MEHTE K TOKY B HEM B 3aJlaHHOI Touke ero BAX, onpeneneHHble 1 JaH-
HOM ToukH. CTaTUUECKOE COMPOTUBIICHUE MOXHO OMPEACIUTh rpadyMuecKu
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KaK TAaHI€HC YIJla HAKJIOHA IPSAMOU, IPOBEICHHOW Y€pe3 HAa4ajao KOOpIAU-
HAaT U 3aJJaHHYIO TOUKY.

JuddepennmanprHoe conporusicHue HD — oTHomeHne 0eCKOHEYHO
MaJIOro TPHUPAIICHUS] HAIPSHKEHUS K COOTBETCTBYIOIIEMY MPUPAIICHUIO
TOKa B 3aJaHHON Touke ero BAX:

R,,=dU/dl

HuddepenimanbHoe CONPOTUBICHUE MOXXHO ONpPEAENUTh rpaduye-
CKM KaK TaHTCHC yIJla HaKJIOHa KacarelibHOU K BAX, mpoBeneHHON depe3
3aJJaHHYIO TOUKY.

TepMope3sucTop — HEIMHEUHBINA PE3UCTOP, 3HAYEHUE CONPOTUBIICHUS
KOTOPOTO 3aBHUCHUT OT TEMIIEPATYPHI, B PE3YJIbTATE YETO NPOTEKAOIINNA Ye-
pE3 HEro TOK SIBJISIETCS HEMMHEHHON (yHKIMEN conpoTuBiieHus. Tepmope-
3UCTOPBI UCIIOJIB3YIOT B KAYECTBE JATYMKOB TEMIIEPATYpPbI B CUCTEMAX aB-
TOMAaTHYECKOTO PETYJIUPOBAHUS U YIIPABIICHUS.

TeH30pEe3UCTOP — HENMHENHBIN PE3UCTOP, COMPOTUBIIEHUE KOTOPOTO
U3MEHSIETCA B 3aBUCHUMOCTH OT €ro naedopmanuu. TeH30pe3UCTOpbl HC-
NOJIB3YIOTCS B TEH30METpUU. C MOMOIIBIO TEH30PE3UCTOPOB MOMKHO U3ME-
pATh nedopMalid MEXaHUYECKU CBSI3aHHBIX C HUMU 3JIEMEHTOB. TeH3ope-
3UCTOP SBJISIETCA OCHOBHOM COCTABHOM YacTbl0 TEH30JATYUKOB, IIPUME-
HAIOIUXCA U1 KOCBEHHOI'O U3MEPEHUs CUIIbL, TaBJICHUS, BECA, MEXaHUYE-
CKHUX HAIIPSDKEHUH, KPYTALLUX MOMEHTOB U IIp.

S MAI'HUTHBIE HEIIA

MarsurtHoe nosie — OAHa U3 JIByX CTOPOH 3JEKTPOMArHUTHOIO MOJIH,
XapaKTEePU3YIOIIASACA BO3ACUCTBUEM HA JBUKYIIYIOCS JJIEKTPUYECKHU 3apsi-
KEHHYIO YaCTUIy C CUJION, MPONOPLMOHAIBHOM 3apsly YaCTULBI U €€ CKO-
pocTu. OU3NYECKH MAarHUTHOE T10JIe 00YCIIOBICHO JBUKEHUEM DJICKTpHUUE-
CKUX 3apsilIOB.

MarnuTtHas 1enb — 3JIEKTPUYECKAs LENb WU 3JIEKTPOTEXHUUYECKOE
YCTPOUCTBO, OTJEIbHBIE YYACTKH KOTOPOT'O BBIMOJHEHBI U3 ()eppOMArHUT-
HBIX MATEPUAJIOB, IO KOTOPBIM 3aMbIKAETCS MATHUTHBIN MTOTOK.

MarnutHasg WMHAYKUHS B — BEIWYMHA, paBHAs OTHOLICHUIO CHJIBI,
JNEUCTBYIOLIEH B MAarHUTHOM IIOJIE HA €JWHUIY JJIMHBI ITPOBOJHUKA, IIEP-
MEHAUKYJISIPHOTO HAIPABICHUIO TOJSA, K CHJIE TOKA B NMPOBOJHHMKE. Mar-
HATHAs1 WHIYKLUS XapaKTEPU3yeT CTENEHb OPUEHTALWUH JJIEMEHTAPHBIX
MarHuToB (JOMEHOB) (heppPOMArHUTHOTO BEIIECTBA OTHOCUTEIHHO CHUIIOBBIX
JIMHUYN BHEIIHETO MAarHUTHOTO TOJIA.



https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%81%D0%BE%D0%BF%D1%80%D0%BE%D1%82%D0%B8%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BD%D0%B7%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BD%D0%B7%D0%BE%D0%B4%D0%B0%D1%82%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%81
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D1%83%D1%82%D1%8F%D1%89%D0%B8%D0%B9_%D0%BC%D0%BE%D0%BC%D0%B5%D0%BD%D1%82
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Tecna (Tn) — equHMIIa U3MEPEHUSI UHIYKIIMA MAarHUTHOTO TOJIsI, Ha-
3BaHHasi B YeCTh 4elIiCKoro ¢u3uka U sJekTporexHuka Hwuxomnsl Tecna
(1856-1943 rr.).

MarHuTHbIA ITOTOK @ WM MHAY€ MOTOK BEKTOPA MArHUTHOW MHIYK-
AU Yepe3 JAHHYI0 MOBEPXHOCTH S ONPEAECTIACTCS YMCIOM JIMHUN, ITPOHHU-
3BIBAIOIIMX ATy IOBEPXHOCTH U PABEH:

cbzfédg =J.BcosadS ,
S S

I€ & - YrOJ MEXy HallpaBJICHUEM BEKTOPAa MarHUTHOW MHIYKUUU B
¥ HOPMAaJIbIO K TIOBEPXHOCTH S B JAHHOM TOYKE.

Enununa nsmepenus — sedep (BO).

J{711 OTHOPOTHOTO MArHUTHOTO TIOJSL U TWIOCKOCTH: @=BScosa.

Bebep (B0O) — equnuila u3aMepeHuss MarHUTHOTO TTOTOKA, Ha3BaHHAas B
yecTh HeMenkoro guiuka Bunbreiima Bebepa (1804-1891 rr.).

HanpsbkeHHOCTh MArHUTHOTO 110Nl - — BEeKTOpHAs BEJIMUMHA, XapaK-
TEPHU3YIOIee MAarHUTHOE I10JI€ TOKOB M HE 3aBHUCSAIIEE OT CBOMCTB CPEIbI,
enuHUIA n3MepeHns A/M. HanpskeHHOCTh MarHUTHOTO TIOJIS TTOKa3bIBaeT,
KaKas HaMarHMYHMBAIOIAsl CHJIa YIaCTBYET B CO3JJaHUA MAarHUTHOTO TTOJIS.

MarauTHas OpOHUIIAEMOCTh 4 — BEJIWYMHA, XapaKTepHU3ylollas Mar-
HUTHBIE CBOMCTBA BellecTBa. Ha mpakTuke pa3inyaroT aOCOTIOTHYIO U, U
OTHOCHUTEJBbHYIO {4 MarHUTHBIE MIPOHUIIAEMOCTH, CBSI3aHHBIE MEXKIy COOOM
bopMyIIOii:

Ha =pito = B/H,

rje B — mMarHuTHas UHAYKIUS; H — HapsHKEHHOCTh MarHUTHOTO T10-
TS, Uy = 4tx107=1,256x10"° T'u/M — MarauTHAs TTOCTOSIHHAS (abcomroTHas
MarHuTHasi IPOHHUIIAEMOCTh Bakyyma). AOCOJIOTHAs MarHUTHas IPOHHU-
IIaeMOCTh H3MepseTcss B ['H/M, a OTHOCUTEIbHAasT MarHUTHas IMPOHMIIAE-
MOCTb — Oe3pa3MepHasi BeauurHa. [IpuHsITO cunTaTh, YTO HEPEePPOMArHUT-
HbIC BEIIECTBA U BO3AYX HUMEIOT OTHOCHUTEIIbHYIO MarHUTHYIO MPOHHUIIAC-
MOCTb, PaBHY1O 1, T.€. Kak y BaKyyma.

AOCOII0THAS MarHUTHAs IPOHUIIAEMOCTh U, — BEIMUMHA, XapaKTePH-
3yIOIllass MarHUTHBIC CBOMCTBA BEINECTBA, paBHAS OTHOIICHUIO MOIYJIS
MarHuTHOM MHAYKIIUA K MOIYJIIO HANPSHKEHHOCTH MArHUTHOTO Tons. M3-
mepsiercs B ['H/M.

MarauTHOEe COnmpoTUBICHHE R,, XapaKTepHU3yeT CIOCOOHOCTh BEIIle-
CTBa MpPEMATCTBOBATH IMPOXOXKIACHUIO 4Yepe3 HEr0 MAarHUTHOMY IOTOKY,
equauna usmepenus 1/I'n. R, =l/u,S, toe [, S — COOTBETCTBEHHO CpEIHHUE
JUTMHA ¥ TUTOIIAb CEYEHUS Y4acTKa MATHUTHOM LIETIH.
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3aKOH IOJHOTO TOKA OMPEAEIIAET B3aUMHYIO OOYCJIOBJIEHHOCTh IPO-
TEKaHUSI TOKA U BOBHUKHOBEHUS MAarHUTHOIO MoJjid. MaTeMaTu4eCcKUM BbI-
PaXKEHUEM ATOr0 3aKOHA CITYKUT opMyna

fﬁd?=§Hcosadl=ilk’ (5.1)
k=1

rae H — BEeKTOp HanpsKEHHOCTH MarHUTHOTO TOJIS B JAHHOM TOYKE
POCTPAHCTBA;

dl — 3IeMEeHT JIMHBI 3aMKHYTOr'0 KOHTYpa /;

¢ - YTOJI MEK]ly HaIrpaBJICHUsIMU BeKTOpoB H u dl;

n
Zl k - airedpanyeckas CyMMa TOKOB, IPOHU3BIBAIOIINX KOHTYP /.
k=1

3aKOH TOJHOIO TOKA YHUTACTCS TaK: JUHEUHbIU UHMe2pall 8eKmopa
HANPAACEHHOCMU MACHUMHO20 N0 NO 3AMKHYMOMY KOHMYPY PAGeH No.J-
HOMY MOKY, 0X8ambvl8aemMoMy dMUM KOHNYPOM.

Tok [;, TPOHU3BIBAIOIINI KOHTYP [, CAUTAETCS MOJIOKUTEIBHBIM, €CJIH
MPUHITOE HaMpapjeHUE 00XoAa KOHTypa W HaIpaBJICHUE 3TOr0 TOKa CBS-
3aHBI NMPAaBUJIOM OypaBuuKka (IIpaBoxoAoBoro BuHTa). [IpaByto yacTh BeIpa-
xkeHus (5.1) Ha3bIBalOT MOJHBIM TOKOM MJIM MAarHUTOABWKYIIEH cHiIon F
MICO).

Marnutonasuxkyias cuwia (MJIC) F — BenvuMHa, XapakTepU3yIOIas
HaMarHMYMBAIOLIEE JCHUCTBUE DJIEKTPUUECKOr0 TOKA M PaBHAS LIUPKYIISALIUU
HaIMpPsHKEHHOCTA MATHUTHOTO TIOJSL BJIOJb 3aMKHYTOIO KOHTYpa, €IWHUIA
u3Mepenus — amrep (A). Tak Kak MarHUTHOE TOJIE B AJEKTPOTEXHUUECKHUX
YCTPOMCTBAX CO3/Ia€TCSI B OCHOBHOM MHAYKTHUBHBIMM KaTymkamu, To MJIC
(uHaye — HaMarHuuuBaromas cuia, cokpameHio HC) pasua: F=IN, rne N
— YHCJIO BUTKOB KaTYIIKH, / — TOK B KaTyLIKE.

BuxpeBbie TOKM — 3JEKTPUUYECKHE TOKM B MPOBOJAIIEM Teje (MeTal-
JMYECKOM H3JEIUHN), KOTOPHIE BBI3BAHbI 3JIEKTPOMAarHUTHOW UHAYKIHEN U
KOTOPBIE 3aMBIKAIOTCS TT0 KOHTYpaM, 00pa3yrolM OJHOCBA3HYIO 00JIaCTh.

B3auMHass WHIYKIUSA — SJIEKTPOMArHUTHAs WHIYKIUSA, BbI3BaHHAs
U3MEHEHUEM CIIEIUISIONIETOCS ¢ KOHTYPOM MAarHMTHOTO MOTOKa, 00YCIIOB-
JIECHHOTO AJIEKTPUYECKUMH TOKAMHU B APYTUX KOHTYpaXx.

Iletns rucrepe3nca — 3aBUCUMOCTh MEXAY MHAYKIWEW B W Hamps-
KEHHOCThIO / MarHUTHOTrO MOJS B (PEPPOMATHUTHBIX MaTepHanax, mpea-
CTaBJICHHAs B Tpa)uecKOM BHJIE.

6 DJEKTPOMATHUTHBIE YCTPOMCTBA U TPAHC®OP-
MATOPDBI
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DJIEKTPOMArHUT — YCTPOKUCTBO, COCTOSIIIEE U3 MHAYKTUBHOW KaTYIIKH
(0OOMOTKH, KaK MpaBUII0, MHOTOCJIOMHOW) U ()epPOMArHUTHOTO CEPACYHUKA.

MarauTonpoBoja — GeppOMarHuTHBINA CEPJICUHUK JICKTPOMATHUTHOTO
ycTpoicTBa (TpaHcopmaTtopa, 3JIEKTPOMArHuTa M T.1.), 10 KOTOPOMY 3a-
MBIKA€TCS MAarHUTHBIM MOTOK W Ha KOTOPOM PACIOJIOKEHBI OCHOBHBIE 00-
MOTKH. MarauTonpoBoj NpeaHa3HauyeH JJIsi YBEJIWUYCHUS MAarHUTHOTO I0-
Toka npu Tout ke MJIC u nmpr1anus MarHUTHOMY TTOJIIO HAJJIEKAIEN KOH-
(durypanuu.

ApMO — yacTh MarHUTHOW CUCTEMBI JIEKTPOMATHUTHOIO YCTPOKCTBA,
HE HeCyIlasi OCHOBHBIX OOMOTOK W CJIy»Kalllasi Jisl 3aMbIKaHUSI MATHUTHOTO
MOTOKA.

OOMOTKa — M30JMPOBAHHBIEC AJIIOMUHUEBBIC WJIM MEIHBIC MTPOBOHMU-
KM, PACMOJIOKEHHBIE Ha CTEP)KHSIX MAarHUTONPOBOA TpaHCchopMaTopa Uiu
Ha IMOJIF0Cax WM B M1a3ax CTaTopa UId POTOpa dJIEKTPUYECKOM MAITUHBI.

TpancdopmaTop — cTaTUYECKOE JJICKTPOMATHUTHOE YCTPOMCTBO,
UMeEIoIIee JIBE UK 0ojiee MHAYKTUBHO CBSI3aHHBIE OOMOTKM W TIpeHa3Ha-
YEHHOE JIJI1 MpeoOpa3oBaHusl MOCPEICTBOM DJICKTPOMArHUTHOM MHIYKIIMU
NEPEMEHHOI0 TOKa OJHOTO HAMNPSHKEHUS B NMEPEMEHHBIM TOK JIPYroro Ha-
IPSIKEHUS TOM e YaCTOTHI.

TpancdhopmaTop HanpsskeHHsT — MAaJIOMOIIHBIM  TpaHcpopmartop,
npeAHa3HAYCHHBIN TSI COTJIACOBAHUS HAIPSKEHUS SJIEKTPUUECKOU LETH ¢
HaIpsSKEHUEM, MOoAaBaeMbIM Ha M3MEpUTENbHbIA npubdop. Mcmnonb3yercs
JUTSI TIOAKJTFOUEHHS K BICOKOBOJILTHBIM CETSM BOJHLTMETPOB U OOMOTOK Ha-
IPSIKEHUS U3MEPUTEIbHBIX MPUOOPOB (CUETYUKOB SHEPTUU U JIp. ).

TpancdhopmaTop Toka — U3MEPUTENBbHBIN TpaHCcHOpMATOp, TOK BO
BTOPUYHOM OOMOTKE KOTOPOTO MPOMOPLUUOHAJIEH TOKY B MEPBUYHOU 00-
MOTKE U coBHaAaeT ¢ HUM 1o ¢aze. Mcnonb3yercs sl NOAKIIOUYEHUS K
BBICOKOBOJIBTHBIM CETSIM aMIIEPMETPOB U OOMOTOK TOKAa M3MEPUTEIbHBIX
npuOOPOB (CYETUMKOB SHEPTHUH U JIP.).

DJIEKTPOTEXHUYECKAsA CTallb — MATHUTOMSITKOE BEIIECTBO, MPEICTaB-
Jsroree cobor criaB keneza ¢ kpemHueMm (1o 10-12%), ucmonbzyemoe
JUISl U3TOTOBJIEHUSI MAarHUTHBIX CUCTEM 3JIEKTPOMATHUTHBIX YCTPOMCTB U
AIEKTPUYECKUX MAIIUH.

TpancdhopmaTopHas ctajib — MarHUTOMSTKOE BEIIECTBO, MCIOJIb3Yye-
MO€ JIJIs1 U3TOTOBJICHUSI MATHUTHBIX CHCTEM TPaHC(POPMATOPOB.

YcnoBusa mapamnenbHOM paboThl — TpeOoBaHUS, COOJIIOACHUE KOTO-
PBIX MO3BOJISIET OOECIEUUTh YCTOMYMBYIO MapajuiebHYyI0 padoTy NBYX U
oosee TpaHCHOPMATOPOB MJI TEHEPATOPOB MIEPEMEHHOTO TOKA.
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st obecnieueHust napajieIbHOW padoThl TpaHC(POpMaTOPOB HEOOXO-
MO, 4TOOBI BCE TpaHC(HOPMATOPHI UMEIIU

- OJIMHAKOBBIC HAMPSHKCHUS HA MEPBUYHBIX OOMOTKAX W OJWHAKOBBIC
HaIPSHKEHUS XOJIOCTOI0 X0/1a;

- OJIMHAKOBBIE CXEMBI U TPYIIIBI COSAMHEHNS OOMOTOK;

- OJMHAKOBBIC HAMPSIKEHHUS KOPOTKOTO 3aMbIKaHUA (OTKJIOHEHHUE II0
HAIPSKEHUIO JOIYCTUMO, HO He Oomee £10%).

ABTOTpancdopmaTop — TpaHchopmaTop, AB€ iU 00jaee 0OMOTOK KO-
TOPOTO TaJlbBAHWYECKHU CBS3aHBI TaK, YTO OHUM UMEIOT OOIIyr0 4YacTh. Kak
IPaBUJIO, OJTHA U3 OOMOTOK SIBJISIETCSI YaCThIO IPYrol OOMOTKH.

Koabdunment tpanchopmaiimu — xkod3HPUIIMEHT, paBHbIA OTHOIIIE-
Huto DJ1C nepBUYHON M BTOPUYHOM OOMOTOK TpaHcpopmaropa, WIH OT-
HOIIICHUIO YKCJIa BUTKOB 3TUX OOMOTOK, WUIM OTHOIICHHIO HOMHHAJIHLHOTO
HaIPsDKCHUSI TIEPBUYHON OOMOTKHM K HANPSKEHUIO XOJOCTOrO X0Jia BTO-
PUYHOI OOMOTKH:

n=E [E,=N,/N,=U/U, ~1,,[/1I,.

Ecau n=1, To mony4yaem npuBeACHHBIN TpaHCHOpMATOP.

OnbIT X0JIOCTOTO X01a TpaHchopmaropa — pekuM XX, OCYIIECTB-
JSIEMbI NPY HOMMHAJIBHBIX 3HAYEHUSAX YACTOThl M HANPSKEHUSA Ha Tep-
BUYHOM OOMOTKE C II€JIbI0 OMBITHOTO OINPEEICHUS MACTIOPTHBIX BEIUYMH:
HarpskeHus: XX Ha BTOPUYHOM OOMOTKE, MarHUTHBIX MOTEPh SHEPTUU B
MarHuTONPOBOJIE, TOKa XX B MPOIEHTAX K HOMUHAJILHOMY TOKY B TIEPBUY-
HOI 0OMOTKE, a TaK)Xe APYrHX mapaMeTpoB U XapaKTePUCTUK TpaHChopMma-
TOpA.

OnbIT KOPOTKOrO 3aMblkaHusi TpaHchopmaTopa — pexxkum K3, ocyme-
CTBJISIEMBIN C II€JIbIO OMBITHOTO OMPEACIICHUS MACIOPTHBIX BEJIMYMH: DJICK-
TPUYECKUX MOTEPh SHEPTUHU B 00MOTKax, Hanpsbkenust K3 (Hanpsbkenue K3
B MPOIIEHTaX K HOMUHAJIBLHOMY) U APYIHUX MapamMeTpOB U XapaKTEPUCTHUK
O0OMOTOK MIPY HOMHUHAJILHOW YaCcTOTE U HAINPSHKEHUH, TTOHMKEHHOM MPOTUB
HOMHUHAJILHOTO HAIpPsHKEHUM HAa MEPBUYHOM OOMOTKE, MPH 3aKOPOUYCHHOU
BTOpUYHOM oOMoTKe. Ecnum y Tpancopmaropa umcio oOMOTOK Oojee
JIBYX, TO OCTAJIbHBIE OOMOTKH HE 3aMKHYTHI HAa BHEIIIHUE IIEIIH.

[loTepu B oOMOTKax TpaHcdopmaropa (HOTEpU KOPOTKOTO 3aMbIKa-
HUsI) — MOIITHOCTh, pacceuBaemasi B 0OMOTKax TpaHcpopMaropa npu HOMU-
HaJbHBIX TOKaX B OOMOTKaX, SIBJIAIOIIAsACS MPUYMHON uX Harpesa. [lorepu
OMPENIETSAIOTCS 3HAUCHUSIMU aKTUBHOTO COMPOTUBJICHUSI OOMOTOK U MPOTE-
KaIoIUX B HUX TOKOB.

MarnuTtHble TIOTepH TpaHcopmaTopa (IOTEPHU XOJIOCTOTO XOjia) —
MOTEPH B MarHUTHOM cHCTeMe TpaHchopMmaTopa, 00yCIOBISHHBIEC ¢ Tepe-
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MarHu4vBaHueM (IIOTEPU HA TUCTEPE3UC) U BUXPEBBIMU TOKAMHU (TMIOTEPU HA
BUXPEBBIE TOKU WU TOKU DYyKO).

['pynna coenvHeHusi 0OMOTOK TpaHc(opMaTopa — yrioBOe CMEIIEHUE
BEKTOPOB JUHENHBIX D/]C 00MOTOK HU3LIErO HANPSIKEHUS IO OTHOIIEHUIO
K BEKTOpam coOoTBeTCTBYIOUX DJIC BBICIIETO HANPSIKEHUS.

7 QJJIEKTPUYECKUE UBMEPEHUA

H3mepeHne — HaxoXJIeHHe 3HaueHUsl (PU3UYECKOW BEITUYUHBI OIBIT-
HBIM IIyTEM C MOMOIIbIO CIIEHUAIbHBIX TEXHUUECKUX CPENICTB.

3HaueHue PU3NYECKOl BEAUYMHBI — OIIEHKA (PU3UUYECKON BEIUYHUHBI B
BU/JI€ HEKOTOPOTO YUCJIa MPUHSITHIX JUIsl HEC €AUHULI.

JIeHCTBUTENIbHOE 3HAYEHHUE (PU3MYECKON BEIUYUHBI — 3TO 3HAYEHUE
(Gu3MYecKo BEIUYUHBI, HAWJIEHHOE SKCIEPUMEHTAJIbHBIM IyTEM U Ha-
CTOJIBKO TTPUOJIMKAIOIIEECS K MCTUHHOMY 3HAUYEHHIO, YTO JIJISl JAHHOMW LIeTn
MOET OBbITh UCTOJIB30BaHO BMECTO HETO.

[IpsiMoe U3MepeHre — U3MEPEHHE, NMPU KOTOPOM HMCKOMOE 3HAUYECHHE
BEJIMYMHBI HAXOJIAT HETIOCPEJCTBEHHO U3 KCIIEPUMEHTA.

KocBeHHOE M3MepeHne — U3MEPEHUE, NPU KOTOPOM MCKOMOE 3Haye-
HUE BEIWYMHBI HAXOJAT HAa OCHOBAHUM HM3BECTHOM 3aBHUCHUMOCTH MEXIY
OTOW BEJIMYMHOW W BEIMYMHAMH, MOJBEPTaOIIMMUCS HPSIMBIM U3MEPEHHU-
M.

Merton u3MepeHud — COBOKYIMHOCTh MPUEMOB HCIIOJb30BAHUS MPUH-
IIUIIOB U CPEJCTB U3MEPEHUS.

Metoa HENOCPEACTBEHHOW OLIEHKU — U3MEpPEHUe, NMpU KOTOPOM 3Ha-
YEHUE BEJIMYMHBI OMPEICISAIOT HEMOCPEACTBEHHO MO OTCYETHOMY YCTPOM-
CTBY U3MEPUTEIILHOTO MpUOOpa MPsIMOTO JACHCTBUS.

Meroa cpaBHEHHUS C MEPOU — METOJl U3MEPEHUsI, IPU KOTOPOM H3MeE-
pPSAEMYIO BEIMUYMHY CPaBHUBAIOT C BEJITMYMHOM, BOCIIPOU3BOIUMOIN MEPOIA.

Mepa — cpeaCcTBO U3MEPEHUS, MIPEIHAZHAYCHHOE JIJI1 BOCTIPOU3BEIC-
HUA U XpaHeHUs (PU3NUeCcKO BEIMYUHBI 3aJaHHOTO pa3Mepa.

CpenctBa U3MepeHUs — TEXHUYECKUE CPEICTBA, UCIOIb3yEeMbIE MPH
U3MEPEHUSIX U UMEIOIINE HOPMUPOBAHHBIE METPOJIOTMUECKHUE CBOMCTRA.

N3mepuTenbHBIN npeodpa3oBaresib — CPEACTBO MU3MEPEHUs, MpeaHa-
3HAYEHHOE JIJI1 BBHIPAOOTKH CUTHAja M3MEpUTEIbHOU mH(popmMaruu B (op-
Me, YI0OHOH I mepemadn, 00padOTKH, XpaHEHUs, HO HE MO/ IIaf0IICHCs
HEMOCPEJACTBEHHOMY BOCIIPUSATUIO HAOIIOAATEIIEM.
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M3MepuTenbHbIi IpUOOp — CPEJICTBO M3MEPEHUs, MpEeAHAa3HAYCHHOE
JUIsl BBIpAOOTKM CUTHaa W3MEPUTENIbHOW MH(popmalnuu B ¢hopme, T0CTYII-
HOM JJIsl HETIOCPEICTBEHHOTO BOCIIPUSITUSL HAOJIFOJATETIs.

To4HOCTh — BakHEMIIass XapaKTePUCTHKA U3MEPUTEIILHOIO pruoopa,
KOTOPYIO MPUHATO OLIEHUBATH C MOMOIIbIO MTOTPEITHOCTEN €ro MOKa3aHUM.

AOCOJIIOTHAsA MOrpemHOCTh AA — pa3HOCTh MEXAY MOKa3aHUEM IpU-
O0opa A 1 ICHCTBUTENBHBIM 3HAUYEHUEM A U3MEPSEMON BETUYNHBI;

AA= A- Ay.

ITonipaBka o — BEJIMYMHA, KOTOPYIO CIEAYET aireOpandecku mpuoda-
BUTh K MOKa3aHUSIM MPpUOOpa, 4TOOBI MOJIYYUTh IEUCTBUTEIHHOE 3HAUCHUE
U3MEpSIEMON BETUUHUHBL: 0= —AA.

OTHOcUTENIbHASI TOTPEIIHOCTh M3MEPEHHUs 3 — OTHOIIIEHUE a0COI0T-
HOW MOTPEIIHOCTH K JEUCTBUTEIBLHOMY 3HAUYCHUIO U3MEPSIEMON BEJIIMYUHBI,
00BIYHO BBIpakaemoe B nporteHTax: B=(AA/ Ag)*100%.

IIpuBeneHHAas MOTPENIHOCTh TpUdopa Py — BHIPAXKEHHOE B MPOIICHTAX
OTHOILLIEHHUE a0COMIOTHON MOTrpetHOCTH AA K HanOoJbIlIeMy 3HaUYCHHUIO Ay
U3MEPSEMON BEJIMYMHBI, HA KOTOPOE IpaJyrpoBaHa IIKajia npuoopa, T.e. K
BEpXHEMY TIpefiesly M3MEpEeHUs Mpuodopa, SBISIONIEMYCS HOMUHAIbHBIM
3HAYEHUEM U3MEPSIEMOI BETMYMHBI, HA KOTOPOE paccurTaH npudop:

Bu=(AA/ Ap)*100%.

Kilacc TOYHOCTH M3MEPUTENBHOTO MPUOOpa — MAKCHUMAaJIbHO JOITyC-
TUMasi OCHOBHAsI TIPUBEJICHHAS MOTPEIIHOCTh (B JIIOOOM MeCTe Auarna3oHa
U3MEPEHHUS ), OKPYIJIEHHAs 10 OnvbKaiiiiero oosbiiero 3Hadenus psga 0,02;
0,05;0,1; 0,2; 0,5; 1,0; 1,5; 2,5; 4,0 (9 xnaccoB Tounoctu). Knacc Tounoctu
00O3HaYaeTcsl Ha IIKaje Npubopa U OmpeAessieT NpeAeabHO JOMYCTUMYIO
MNOTPEIIHOCTh MOKa3aHU| TaHHOTO Mpubopa. Eciu uaMepuTtenbHbIi pudop
oOnajaeT, HampuMmep, KiaccoM ToyHocTH 0,5, TO 3TO O3HAYAeT, YTO MpPHU
U3MEPEHUH TMapaMeTpa 3HAYEHUE OTHOCUTEIbHOW MOTPEIIHOCTH HE IMpe-
BhIIIaeT £0,5%.

IleHa neneHus WM MOCTOSHHAs Npubopa — YUCi0, Ha KOTOpOEe HEOO-
XOJIMMO YMHOKHUTh YKa3bIBAa€MOE€ CTPEJIKOM Mpubopa KOJUYECTBO Oe3pas-
MEPHBIX JIEJICHUW WIIM YTIOBBIX TPaycoB IKajdbl (HA KOTOpPHIE OHA Tpa-
IyUpOBaHa), YTOOBI MOTYYUTh 3HAUECHUE U3MEPSIEMON TPUOOPOM BEITMUUHBI
B €€ €IMHUIIAX U3MEPEHHUS.

ena nenenust ompenensiercs kak: C=Ay/N, rme N — MmakcuMaibHOE
YUCIIO ACICHUN Kbl MproOopa.

UyBCTBUTEABHOCTh — OTHOLICHUE MPUPAIIEHUS BBIXOHOW BEIUYUHBI
Y k npupamenuto BxoaHou BenuduHbl X: S=dY/dX. [dns uzmMeputensHOro
npudopa YyBCTBUTEIHHOCTHIO HA3BIBAIOT OTHOIIEHUE YWCIIA JEJICHUN WU
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rpaaycoB, HA KOTOPOE MEPEMEIIAETCS CTpeNKa Mprudopa, K U3MEHEHHUIO U3-
MEpSIEMOM BEJIMYMHBI, BbI3BABIIEMY 3TO mepemenieHue. s nmpubdopa c
PaBHOMEPHOM IIKAJIOW YyBCTBUTEIBHOCTh — BEJIMYMHA, 0OpaTHas ILICHE Jie-
JICHUAL.

[Topor 4yBCTBUTEIBLHOCTH MNPUOOpPA — HAWMEHBIIEE 3HAYECHUE HU3ME-
psEMOM WJIM KOHTPOJIMPYEMOU npruOopoM (hU3NUYECKOM BEJIMYMHBI, CIIOCO0-
HO€ BbI3BaTh 3aMETHOE U3MEHEHHUE MMOKa3aHUs Tpruoopa.

8 OBIIUE BOITPOCBHI TEOPUMU DJIEKTPUYECKHUX
MAIIWH

CTaTop — HEMOABMKHAS YaCTh 3JICKTPUUECCKON MAIIAHBI.

Potop — Bpamaroniascst 4acThb 3J1EKTPUUECKON MallluHBI.

SAKOpb — coCTaBHAs YacTh AJCKTPUUECKOW MAIIWHBI, B KOTOPOU B CO-
OTBETCTBUU C SIBIICHUEM 3JIEKTPOMAarHuTHOM MHAykiuu Haogutcs J/(C. B
MAaIlIMHAX MTOCTOSIHHOTO TOKa SIKOPb — 3TO POTOP. B CHHXpOHHBIX MalllMHAX
AKOPb — 3TO CTATOP.

NHAYKTOp — cOCTaBHAA 4acTh SJICKTPUYECKOM MAIIWHBI, CO3AAI0NIEe
OCHOBHOE€ MarHuTHOE T0JI€. B CHHXpOHHBIX MalllMHAX UHIYKTOPOM CITY>KUT
poTop.

KoIeKkTop — 37€MEHT KOHCTPYKIIMH JIEKTPUUECKON MaIluHbI, 00ec-
NEYMBAIONINI TPOTEKAHKE JIEKTPUUECKOT0 TOKA B KOHTYpE, 00pa30BaHHOM
OOMOTKOM SIKOpsI U BHEIIHEH 1enblo. OOBIYHO KOJIJIEKTOP COCTOUT W3 He-
CKOJIbKMX MPOBOJSIIUX TUIACTUH-JIAMENIe TparneneuaaibHou GopMbl, paB-
HOMEPHO PAaCHPEAEICHHBIX M0 OKPYKHOCTH M 3aKPEIUICHHBIX HA LUJIWUH]-
PHUYECKOW AETald U3 JIEKTPOU3OSALMOHHOIO Marepuaia. Mexay riacTu-
HaMU OTCYTCTBYET raJiIbBAHMYECKAs CBSA3b 3a CUET AUBJIEKTPUUECKHUX IIPO-
KJIAJIOK (HarpuMep, U3 MUKaHUTA — U3/CIINS U3 CITIOJIbI).

Bpamaronieecss mojie — MarHuTHOE I0JI€ MOCTOSSHHOM aMILIATY/IbL,
BpAILIAIOLIEECA C MOCTOSSHHOM CKOPOCTBEO BHYTPH CTATOPA JNEKTPUUECKUX
MaliuH BOKpyr ero ocu. Cozmaercsi B Tpex(a3HbIX aCUHXPOHHBIX U CHH-
XPOHHBIX MallIUHAX.

Bpamaronieecs 3aIMOTUYECKOE NOJE — CIIEHUAIBHOE BPAIIAIOLIEEC
MAarHMTHOE MOJIE, aMILUIUTYyAa KOTOPOTO MEPUOANYECKU MEHSETCS B 3aJaH-
HeIX mpenenax. Co3gaercs B oAHOGA3HBIX ACMHXPOHHBIX IBUTATEISAX CO
CIIEIMAIBHOM KOHCTPYKIIUEN CTATOpA.

IIpaBWJIO 1€BOW PYKH — NPAaBUJIO ONPENCICHHS HANPABJICHUS MEXa-
HAYECKOW CHJIBI, IEMCTBYIOWIEH HA MPOBOAHUK C TOKOM B 3JIEKTPUYECKOM
nosne. cnonb3yeTca B TEOPHUM SIEKTPUUECKAX MAIIIWH.
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[TpaBuno npaBoW PyKH — MPABWIO ONPEEICHUS] HAMPABJICHUS CUIIO-
BBIX JIMHUI 3JIEKTPOMArHUTHOIO TOJIS, CO3/1aBAa€MOr0 MPOBOJHUKOM C TO-
KOM. B Teopuu 3J€KTpUYECKUX MAIUH TaKXE€ UCIOJIb3YETCS ISl ONpeJie-
neHus HanpapieHus J/]C, BO3HUKAOIIEH B IPOBOAHUKAX POTOPA.

[TpuHIMI AEKWCTBUA 3JIEKTPUYECKOIO T'€HEpATOpa OCHOBAH HA SIBJIC-
HUHU DJICKTPOMArHUTHOW UHAYKIIUH.

IIpyHiMO pabGoThl 3JIEKTPOJBUraTeNIsi OCHOBAaH Ha B3aHMMOJICHCTBUU
AJIEKTPOMArHUTHOIO TIOJIsI U TIPOBOJHUKA ¢ TOKOM. B o0lem ciydae Bpa-
AU MOMEHT DJICKTPOABUTATEN MPONOPHUOHAIECH MPOU3BEACHUIO
MarHuTHOTO MOTOKA CTaTOpa MU TOKa poTopa.

Mexanuyeckasi XapaKTEpUCTHUKA JABUTATEISI — 3aBUCUMOCTH MEXKIY
BpAILIAIOIIMMCSI MOMEHTOM JJICKTPOJBUTATENSI U €r0 4acCTOTOW BpalleHUs
P HEU3MEHHBIX HAIPSHKEHUH M 4aCTOTE TOKA MUTAIOLIECH CETU W BHEIII-
HUX COIPOTHBIICHUSX B IIEMIX OOMOTOK aBuraresis. Hepeako mexaHuue-
CKHE XapaKTEPUCTUKU M300paKar0T KaK 3aBUCUMOCTh YacCTOThI BpaIllCHUS
(CKOpOCTH) ABUTATENISA OT BpalllaroIiero MoMeHTa. JIJisi aCHHXPOHHBIX JIBU-
raTesieil HepeIKO MEXaHUYECKYI0 XapaKTEPUCTUKY M300paKaroT KaK 3aBU-
CHMOCTh BPaIAIOIIEro MOMEHTA OT CKOJIbKEHUSI.

CamoperyiupoBaHie B JIBUTAaTelIe — CBOMCTBO aBTOMATHYECKOTO YC-
TQHOBJICHUS PABHOBECHSI MEXIY CTATUUECKHMM MOMEHTOM CONPOTHUBIICHUS
Harpy3ku U MPeo0JICBAIOIIMM €r0 BPaIIaroIiM MOMEHTOM JIBUTATES.

Bpems nycka — MpooJDKUTEIBHOCTh Pa3roHa 3JIEKTPOJABUTATENS 0
HOMHUHAJIBHON YacTOThI BpAIICHUS MOCJIEC MOAKIIOYEHUSI €r0 K MUTAIoIIeH
CETH.

Bpewms pazrona — Bpemsi OT MOMEHTa IM0JIauM HanpshKeHUs Ha 0OMOT-
KM DJICKTPOJIBUTATEIISI 10 MOMEHTA, KOrJla 4acToTa BPaIlCHUs €ro poTopa
nocturaer 95% yCcTaHOBUBIIETOCS 3HAYEHUS, COOTBETCTBYIOIIETO HOPME.

BpeMms TopMokeHUs — BpeMs, B TEYEHUE KOTOPOTO AJIEKTPOIBUTATEIb
1OoCJIe Hayajaa TOPMOKEHHUS IPUXOAUT B COCTOSIHUE MTOKOSI.

PeBepc (peBepcupoBaHne) — U3MEHEHHE HAIIPABIICHUS BpAILICHUS PO-
TOpa ANAEKTPUUECKOTO JIBUTATENIS HA 0OpaTHOE.

9 ACUHXPOHHBIE /IBUT'ATEJIM

AcunxpoHHas MamnHa (AM) — O€CKOJUIEKTOpHAsT MalllMHA TIepeMeH-
HOTO TOKa, Y KOTOPOM B YCTAHOBUBIIEMCSI PEKMME MarHUTHOE MOJe, y4a-
CTBYIOIIIEE B OCHOBHOM IpoIlecce MpeoOpa3oBaHus SHEPTUU, U POTOP Bpa-
HIAIOTCS C PA3HBIMU YACTOTAMU BpAILICHHUS.
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AcunxpoHHbI nBurarenb (AJ]) — nBuratenab NepeMEHHOro TOKa, y
KOTOPOTO B YCTAHOBUBILIEMCSI PEKMME MAarHUTHOE IOJI€ CTaTopa U POTOP
BpAIllalOTCA C Pa3HBIMU YaCTOTaMU BpAIllEHUs, KaK MPaBUJIO, 4YaCTOTa Bpa-
IIEHUSI pOTOPA MEHBIIIE YaCTOThI BPAIIEHUS] MATHUTHOTO TIOJISl CTaTopa.

CKOJbKEHUE — OTHOIIICHUE PA3HOCTH YaCTOThI BpaIlEHUS] MAarHUTHO-
ro MOJIsl CTaTopa 71; U YacTOThl BpAIllCHUs pOTOpa 71, K 4aCTOTE BpaIllCHUS
MAarHuTHOTO MOJIs CTaTopa: s=(n;-n,)/ n;. CKojlbxeHue — 0e3pa3mMmepHas Be-
JMYMHA, KOTOpask MOXKET BhIPAXKATHCS B MPOLICHTAX.

ACHHXPOHHBIN JABUTATENb C KOPOTKO3aMKHYTBIM POTOPOM — ACHH-
XPOHHBIN JBUTATEIb, Y KOTOPOIO OOMOTKA pOTOpa BHINOJHEHA B BUAE KO-
POTKO3aMKHYTOM OOMOTKH (Oenuubeil KiaeTku). JlaHHYI0 KOHCTPYKIIUIO PO-
TOpa UMEIOT OOJIBIITMHCTBO ACUHXPOHHBIX JIBUTATEIICH.

ACHHXPOHHBIN JIBUTaTelb C JIBOMHOW OEIMYbeW KJIETKOW — aCHH-
XPOHHBIN JIBUTATENb, Y KOTOPOTrO JIBE KOPOTKO3aMKHYThIe OOMOTKH POTOpa
(OemuubM KJIETKH): BHELIHSS OOMOTKA C YBEJIIMUYEHHBIM YJEIbHBIM COIPO-
THUBJICHUEM — ITYCKOBasi, BHYTPEHHsS (B riyOuHEe poTtopa) — pabouas. Jlan-
Hasi KOHCTPYKIIMSI POTOpA MO3BOJISIET YMEHBIIUTh IMYCKOBOW TOK U yBEJIH-
YUTh MTYCKOBOM MOMEHT JIBUTATEI.

ACHHXPOHHBIN ABUTraTedb ¢ (a3HbIM POTOPOM (C KOHTAaKTHBIMHU
KoJbllaMu) — Tpexda3ubiii acuaxponHbid neurarens (TAJl), y koroporo
BBIBOJIbI TpeX(}a3zHON OOMOTKU pOTOpPA, COCIMHEHHOW 3BE30M, MPUCOEIN-
HEHBbI K TPEX KOHTAKTHBIM MEIHBIM KOJIbIIaM, PACIIOJIOKEHHBIM Ha Bally
JBUTATEIS, 110 KOTOPBIM CKOIB3AT 1meTKU. K 00MOTKe poTopa uepes Kojblia
Y IIETKUM MOTYT IOJKJIFOYATHCS BHEIIHUE YCTPOWMCTBA, HAPUMEP, MYCKO-
BBIE€ PEOCTATHI IJI1 YMEHBIICHUS TyCKOBOTO TOKA W YBEJIIMYECHUS TyCKOBOTO
MOMEHTA.

ACHHXPOHHBIN JIBUTATEJb C MOJBIM POTOPOM — ACUHXPOHHBIN JBUTA-
T€Jb, Y KOTOPOTO POTOP BBINOJHEH B BUJIE MOJIOTO [IUJINH]IPA U3 HEMArHUT-
HOTO 3JIEKTPONPOBOJAIIETO MaTepuana. Takue ABUTaTelid MOIIHOCTBIO OT
equnull 10 100 BT ucnons3yroTcsa B cuctemMax aBTOMATHKH MPH 4YaCTOTE
nuraromiero Hanpspkenus ot 50 mo 500 I'm. Ha cratope nBuraresns pa3sme-
IIEHbI 1B OOMOTKH — ITyCKOBas OOMOTKa M OOMOTKa YIpaBJICHHUS, CO3-
JAIOIIME BPAILIAIOIIEECS] MATHUTHOE MOJIE, KOTOPOE MPUBOJUT K MOSBICHHUIO
BUXPEBBIX TOKOB B HWJIMHApUYECKOM poTope. [Ipu B3anmoaeicTBuu Bpa-
HIAOIIErOCs] MAarHUTHOTO TOJISI CTaTOpa ¢ BUXPEBBIMU TOKAMH POTOpPA BO3-
HUKAeT Bpamlaromuii MOMEHT. [ moBbIeHus: 3PpQGekTUBHOCTH Mpeodpa-
30BaHUsI PHEPrUM BHYTPHU LMJIMHAPUYECKOrO POTOpPA Pa3MENIEH HEIMO-
BIDKHBIN KPYTJIBIN CEPACYHUK U3 MAarHUTOMSTKOIO MaTepuara.
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ACHHXPOHHBIN KOHJICHCATOPHBIA JIBUTATEIb — OJHO(A3HBIN aCHH-
XPOHHBIN JIBUTATENb, Y KOTOPOTO HAa CTATOpPE Pa3MEIICHbI JBE OOMOTKH,
IIOCJIEAOBATEIIBHO C OAHOU U3 KOTOPBIX BKIIFOUEH KOHIEHcATOp. Takas KOH-
CTPYKLMSL CTAaTOpPA MO3BOJIAECT IMOJYYUTh DIUIMIITUYECKOE BpallarOIIeecs
MAarHuTHOE Tojie. /JJaHHbIe IBATATENN MOIIHOCTHIO A0 1,5 kBT Mcnoib3yroT
B OBITOBBIX NMPUOOpPAxX M MalIMHAX, a TAKXKE JIJIsi MIPUBOJIA MPOMBIIILICHHBIX
MEXaHU3MOB Majioil MOITHOCTH, MUTAIOIIMNXCS OT OJIHO(A3HOM CeTH.

JIBUraTenb ¢ SKpaHUPOBAHHBIMU MOJIOCAMU (C paCIICIICHHBIMU T10-
JIOCAaMHU M KOPOTKO3aMKHYTHIMU BUTKaMU Ha HUX) — OAHO(A3HBIN acHH-
XPOHHBIN JIBUTATEIb C COCPEAOTOYCHHBIMU KOPOTKO3aMKHYTHIMM OOMOT-
KaMH, OXBaThIBAOIIMMHU YACTHU SIBHOBBIPAKEHHBIX IOJIKOCOB, B KOTOPOM pe-
3yJABTUPYIOIIEE MArHUTHOE TMOJie 00pa3yeTcs U3 MAarHUTHBIX MOJIEH OCHOB-
HOM U KOPOTKO3aMKHYTOH OOMOTOK M UMEET AIUIMNTUYECKYIO (hopmy. JBHU-
rateiab uMeeT MottHocTh 10 100 BT u vuskuit K11 (15-20%), ucnonb3yet-
Cs1 B OBITOBBIX MPUOOpaxX M 3BYKOBOCIIPOU3BO/ISIICH araparype.

TopMOKEHHE TIOCTOSSHHBIM TOKOM — JIMHAMUYECKOE TOPMOYKEHHUE
ACUHXPOHHOI'O JBUTATEJsI, IPU KOTOPOM OOMOTKA CTaTOpa IMOJKII0YACTCS
K MCTOYHUKY ITOCTOSIHHOIO TOKa. B pe3ylbTare MOCTOSHHOE MarHUTHOE
10JIE TOPMO3UT POTOP.

TopMOXkEHNE TPOTUBOBKIIOYEHUEM — IJIEKTPUUECKOE TOPMOKECHUE
AIIEKTPOABUTATENS], OCYIIECTBIISIEMOE MTyTEM MEPEKII0YEHUS €r0 0OMOTOK B
MIOJI0KEHUE, COOTBETCTBYIOLIIEE APYTOMY HAIPABICHUIO BPALLICHUS.

10 MAIIUHBI MIOCTOAHHOI'O TOKA

OOMOTKa BO30YKIEHHS — OOMOTKA Ha ITOJIOCaX MAaIIWHbI IIOCTOSHHO-
ro Toka (MIIT), npeanazHaueHHas Jyisi CO3aHUsl MarHUTHOTO TOJISI.

Peakiusg sikopst — BO3J€iiCTBHE MAarHUTHOI'O MOJII TOKa OOMOTKH SIKO-
psl HA MarHUTHOE IIOJI€ TOJIOCOB AJIEKTPUUYECKOW MaluHbl. [IpuBOoauT K
VMCKQKECHUIO MArHUTHOTO MOJISI MAIIMHBI, BOSHUKHOBEHUIO HCKPEHUS IO
NIETKAMH, YMEHBIICHUIO BEJIMYMHBI MATHUTHOTO TOTOKA M, KAK CIICICTBUE,
K ymeHbleHuto JJIC B reHepaTope WM Bpallaroliero MOMEHTA B ABUTaTe-
JIe.

['eoMeTpuyeckas HEWTpadb — NpsAMas JIMHUS, MPOXOIAIIAs Yepe3 ce-
PEIVHY AKOPS MEPIEHAUKYISPHO OCH MOJTIOCOB.

dusnyeckas HEUTpandb — NpsAMas JIMHUS, TPOXOISIIas Yepe3 Cepenu-
HY SIKOpSI IEPIICHINKYJISIPHO CUJIOBBIM JIMHUSIM MAarHUTHOTO MOJISI MAIIAHBI.
B BuTKax 0OMOTKHM SIKOpS, OKa3aBIIMXCS Ha (PU3NUECKON HEUTpasau, HE Ha-
Boautcsa DJIC ot moToka Bo30yxaeHus. [Ipyn ycTaHOBKH MIETOK Ha OCH (HU-
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3MYECKON HEUTpain oOecrieurBaeTcs OE3bICKpPOBasi KOMMYyTalUsl OOMOTKHU
SIKOPSI.

Kommyranms B MIIT — nmpouecc nepeximodeHus CeKUMid 3aMKHYTOU
OOMOTKHU SIKOPSI U3 OJIHOW MapauieIbHOW BETBU B JAPYTYIO, COMPOBOXK/IAI0-
IIUHACS ”3MEHEHUEM HaIPABJICHUS TOKA B CEKIUAX OOMOTKH SIKOPS.

KomnieHncanmonnas oOMOTKa — JOMOJHUTEIbHAsT OOMOTKa Ha OCHOB-
HBIX WM JOMOJHUTENBHBIX IOJIIOCAX MAIIWHBI, COCIMHEHHAs IMOCJIEI0BA-
TEJIBLHO C OOMOTKOM SIKOPSI 1JI1 YMEHBIIICHUST OTPUIATEIbHBIX

Cooco0Obl Bo30Ykaeuuss B MIIT — crnocoObl co3maHusT OCHOBHOI'O
MaraHutHoro noisi B MIIT. PaznuuatoT yethipe criocoda BO30YKACHUS:

- HE3aBUCUMOE BO30YXKJIEHHE, KOT/Ia MAarHUTHOE MOJI€ MAaIllUHbI CO3-
JTA€TCs MJIM TOKOM B OOMOTKE BO30YKACHUS, MOAKIIOUEHHON K OTAEILHOMY
HMCTOYHUKY TOCTOSIHHOTO TOKA, WM TMOCTOSSHHBIMH MarHUTaMu, UCIOJIb-
3yeMbIMH B Kau€CTRBE IOIOCOB MaIlIMHbI MAJIOW MOIIIHOCTH;

- MapajuiesibHOe BO30YyKAeHHE, KOrja mapaiesibHas 0OMOTKa BO30Y-
KJEHUS BKJIIOUCHA MapaieIbHO OOMOTKE SIKOPS;

- TIOCIIeIOBATEIbHOE BO30YXKIEHHUE, KOT1a MociieIoBaTebHasi 0OMOT-
Ka BO30YKIEHUs BKJIIOUEHA MOCJIEI0BATEILHO C 0OMOTKOM SIKOPS;

- CMEIIaHHOE BO30YXKJIEHHE, KOT/1a Ha MOJI0CaX MAaIlWHbl yCTaHOBJIE-
HBI JIB€ OOMOTKH: TapajuiesibHass 00MOTKa BO30YXKJICHUS U MOCJIEI0BATEb-
Hasi OOMOTKa BO30Y>KJICHUS.

YHuBepcanbHBIN KOMICKTOPHBIA JIBUTATENb — OAHO(MA3HBIA KOJUICK-
TOPHBIA JIBUTATE]Ib MEPEMEHHOIO TOKA, MPEAHA3HAYCHHBIN ISl MPUBOJIA
MaJIOMOIITHBIX TTPOMBIIIICHHBIX U OBITOBBIX AJIEKTPOYCTAHOBOK (HampuMep,
AJIEKTPOUHCTPYMEHTA) MPU MUTAHUHU €ro KaK MePEMEHHBIM, TaK U TTOCTOSH-
HbIM TOKOM. Ero yCTpOKWCTBO IIPAKTUYECKHU COBNAJAET C YCTPOMCTBOM JIBU-
raTeyisi TOCTOSHHOTO TOKa IMOCJEA0BaTENbHOTO BO30yxaeHua. OOnamaer
XOPOIIUMH MyCKOBBIMU CBOWCTBAMH M OOJIBIIION MEPErpy30YHON CIOCO0-
HOCTBIO.

11 CHHXPOHHBIE MAIIINHBI

CuHxpoHHas MallliHa — O€CKOJIJIEKTOPHAs MallliHA TTEPEMEHHOI0 TO-
Ka, Y KOTOPOM MPH MOCTOSHHOM TOKE€ OOMOTKH BO30YXKJICHHS MArHUTHOE
MoJie, y4acTBYIOIIee B OCHOBHOM MPOIIeCCe MpeoOpa3oBaHUs IHEPTHUU, HE-
MOJBUKHO OTHOCHUTENIbHO UHAYKTOpa. B Tpexda3Hoii CHHXpOHHOM MaliuHe
4acTOTa BpalI€HUSI MAarHUTHOTO MOJsS CTAaTOpa paBHA 4YacTOTE BPAILCHUS
poropa.
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BelnageHne U3 CUHXpPOHKW3Ma — HAPYIIEHUE YCTOMYHUBOW Iapasuieib-
HOM pabOThl CHMHXPOHHOW MAaIIUHBI C CEThIO MPU CUHXPOHHOM YacTOTe
BpalIEHUsA, B PE3yJIbTaTe KOTOPOro MallMHAa HAYMHAET padoTaTh C acUH-
XPOHHOM YacTOTOM BpamieHus. B Tpexda3HoM CUHXPOHHOM JIBUTATElE BE-
JIET K €r0 OCTaHOBKE.

U-o06pasHas (V-00pa3Has) XxapakKTEpUCTUKA — 3aBUCUMOCTb TOKA CTa-
TOpa CUHXPOHHOI'O JIBUTATENlsl OT TOKa poTopa (TOKa BO3OYXKACHUS) MpU
HEU3MEHHBIX aKTUBHOM MOIIHOCTH, HAIpPSOKCHUHM Ha BBIBOJAAX OOMOTKH
CTaTopa M 4aCcTOTE BPALIECHUS POTOPA.

PexxyM CHHXPOHHOTO KOMIIEHCATOpa — PEXUM pabOThl CHHXPOHHOTO
JIBUTATEJIsI, IPU KOTOPOM 3a CUET IMPEBBIIICHUS TOKa OOMOTKH BO30YXK/IE-
HUSI HEKOTOPOTO MOPOTrOBOT0 3HAYEHUS (3a CUET MEPEeBO30YKICHUS) TIepe-
MEHHBI TOK OOMOTKM CTaTtopa CTaHOBUTCS €MKOCTHhIM. Kak mpaBuiio,
CUHXPOHHBI JIBUTATENb, paboTasi BXOJOCTYIO B PEKHUME CHUHXPOHHOTO
KOMIIEHCATOPA, BBIMOJHSIET POJIb KOHJAEHCATOpA JJIs MOBBIIMICHU KO3(Pbu-
[IUEHTA MOIITHOCTH Harpy3KH.

CUHXPOHHBIN pPEaKTUBHBIA JBUTATEIb — CUHXPOHHBIN JBUTATENb C
SIBHO BBIPOXKEHHBIMU (DE€pPOMArHUTHBIMH TMMOJIIOCAMH 0€3 0OMOTKH BO30YXK-
JIEHUSI ¥ TIOCTOSIHHBIX MAarHUTOB HA POTOPE, BPAIAIOIIMNA MOMEHT KOTOPOIO
CO3/Ia€TCs B PE3YyJIbTATE HEPABEHCTBA MArHUTHBIX ITPOBOAUMOCTEN IO MPO-
JOJIBHOM M MONEPEYHON OCsIM MaIMHbL. OTHOCHUTCS K MAJIOMOIIHBIM 3JIEK-
Tpoasurarensam (1o 10 kBT) u ucnonb3yercst Tam, rae TpeOyeTcs MOCTOSH-
Hasi CKOPOCTb BpAIIEHUs, ONpeIeieMas YaCTOTON U BEJIMYMHOMN MTUATAKOIIE-
ro MEPEeMEHHOr0 HaNpsLKeHWs (HarpuMmep, ObITOBasi TEXHWKA, CTAHKU B
TEKCTHJILHOW MPOMBIIIICHHOCTH U T.11.).

['ucTepe3rcHbld ABUTATEIb — CUHXPOHHBIM JBUTaTeNb (C TJAIKHUM,
HUJIUHIPUYECKUM WA JUCKOBBIM POTOPOM) 0€3 OOMOTKH BO30YXIEHUS U
MIOCTOSIHHBIX MAarHWTOB, BPAIIAKOIIMKA MOMEHT KOTOPOrO CO3JAa€TCsl B pe-
3yJbTAaTE B3AMMOAEHUCTBUS MATHUTHOTO TOJISI CTATOPa U IMOJST OCTATOYHOTO
HaMarHM4YMBaHUs poTopa. Bpamaronmii MOMEHT BO BpeMs ITyCKa CO3/1aeTCs
3a CYET MEpEMArHUYMBAHUS POTOPA.

[I1aroBbIld ABUTATENb — CHHXPOHHBIW JBUTaTEIb, B KOTOPOM BJICKTPH-
Yyeckas dHEpTusi, mojaBaeMas B BHJIE MMITYJIbCOB, IIpeoOpasyercss B JIHUC-
KPETHBIE YIJIOBBIE MIEPEMEIIEHUS POTOPA.

12 AIIITAPATYPA YIIPABJIEHUSA U 3AIIUTBI U DJIEK-
TPOBE3OITACHOCTb
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ABTOMAT 3aIIUTHI — ABTOMATHYECKUIN BBIKJIIOYATENb, MPEIHA3HAYCH-
HBIN JUIsl 3aIlUThl YEJIOBEKA W JKMUBOTHBIX OT MOPAXKEHUS SJICKTPUUECKUM
TOKOM, a TaKXe JUIsl 3alIUTHOTO OTKJIKOYEHHUS 3JIEKTPOOOOPYIOBAHUS BO
n30€KaHue €ro MOBPEKICHUS NPU NPOTEKAHUU TOKOB KOPOTKOI'O 3aMbIKA-
HUS WU TIPU TIEPETPY3KE.

DJIEKTPUYECKOE PeNe — IIEKTPOTEXHUUECKOE YCTPOUCTBO, B KOTOPOM
3aMbIKAHHUE W/WJIU PA3MbIKAHUE KOHTAKTOB OCYILIECTBIISIETCS 3a CUET cpada-
THIBAHUSI JIEKTPOMArHuTa (B 3JIEKTPOMArHUTHOM PEJIE) WM IIPU TEILJIOBOM
U3MEHEHUN KOH(PUTYpaLUK BXOAILIMX B HETO JieTael (B TEIJIOBOM PEIIe).

buMerannuueckuil pacuenutTenb (TEMI0BOE pelie) — PpaclenUuTeNb
(BBIKJIFOYATEb) MHEPLMOHHOIO THUIA, MPEIHAa3HAYEHHBIN [JIs 3alIUTHOTO
OTKJIIOUEHHUSI JIEKTPUUECKOM 11enu npu neperpyske. OH BBINOJIHEH B BUE
OMMeTaNINYeCKOM MJIACTUHBI, HA KOTOPYI0 HAMOTaHa HarpeBaTeIbHasl CIu-
pajib, BKJIIIOUEHHAs: B KOHTPOIUPYEMYIO 1IEMb.

MakcuManbHOTOKOBBIN (3JEKTPOMArHUTHBIN) paclenuTeNlb — 3alUT-
HBII 3JIEMEHT, O0EeCMeYnBaIOii MTHOBEHHOE OTKIIIOYEHHUE 3JIEKTPOOOO-
pYZIOBaHUS MPU KOPOTKOM 3aMbIKaHWU B LIETIM HArpy3ku. BcTpauBaercs B
KOMMYTAIlMOHHBIC amnmapaThl (KOHTAKTOPbI, MAarHUTHBIE ITyCKAaTEIH, aBTO-
MAaTUYECKHE BBIKJIIOYATENIM) U COCTOUT U3 MarHUTOMPOBOAA C OOMOTKOU U
AKOPS, KOTOPBIM MEXaHUYECKHU CBS3aH C Pa3MbIKAEMbIMU KOHTAKTAMH KOM-
MyYTallMOHHOTO anmnapara. [Ipu pe3koM BO3pacTaHWM TOKA Harpys3kH, Mpo-
TEKAIOILEro B 0OMOTKE PACLENUTENS, IKOPh MPUTIATUBAETCS K MAarHUTOIPO-
BO/Y, 0OecTieunBasi pa3MbIKaHHE KOHTAKTOB KOMMYTAI[MOHHOTO arapara.

Ilyckarenb — 3JEKTPUYECKMM KOMMYTALIMOHHBIW armnapar, InpeaHa-
3HAYEHHBIN U ITyCKa, OCTAHOBKU M, KaK MMPAaBUJIO, 3aIIUThI JIEKTPOABUT A~
teneil. Eciiu 3aMblkaHWE KOHTAaKTOB OCYILECTBIISIETCA 3a CUET cpalaTrbhiBa-
HUS DJIEKTPOMArHuTOB, TO HMEEM MArHUTHBIN ITYCKATEIb.

IIpenoxpanuresib — KOMMYTAUMOHHBIA J3JIEKTPUYECKUU ammapar,
MpEIHA3HAYCHHBIN ISl OTKJIFOYEHHUS 3aIUIIAEMON LIEMUA OCPEACTBOM pa3-
PYLIEHUS CHEUNHAIBHO MPEAHA3HAYEHHBIX JJIsI ’TOTO TOKOBEAYIIUX YaCTEU
NOJ JECHCTBUEM IIPOTEKAOIIETO Yepe3 HUX TOKA, IMPEBBIIAOIIETO ONpeEe-
JIEHHOE 3HA4YCHUE.

Bpewms cpabatbiBaHus — MTHTEPBaAJI BPEMEHH, B T€UEHHE KOTOPOro IO-
cJie MoAa4yu Ha OOMOTKY peJie BXOJHOIO CUTHajla OHO NEPEXOIUT U3 OJTHOTO
YCTOMYHMBOTO COCTOSIHUS (BKJIFOYEHHOE WJIM OTKJIIOYEHHOE) B JIPYyroe yc-
TOMYMBOE COCTOSIHUE (OTKJIFOUYEHHOE WJIA BKIIFOUEHHOE).

Knacc 3amuthl OT NOpaKeHUs 3IEKTPUYECKHUM TOKOM — CTEIEHb 3a-
IIUTBI JIEKTPOOOOPYIOBAHUS OT MOPAKEHUS JIECKTPUUECKUM TOKOM YEJOo-
BEKa MPU HEMPSIMOM NMPUKOCHOBEHUU K TOKOBEIYIIIUM YACTSIM.
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K mepBoMy KilacCy OTHOCUTCA 3JIEKTPOOOOPYAOBAaHUE, CHAOKEHHOE
KJIEMMOM JUI MOAKIIOYEHHS 3a3EMIISIIOIIETO MPOBO/JIA, a B BUJIKE (LLITEKEPE)
JUTS TIOAKIIOYEHUS] MTUTAHUSI UMEETCS 3a3eMJISIOIINM KOHTakT. Ko BTOpomy
KJIaCCy OTHOCHUTCS 3JIEKTPOOOOPYIOBAaHUE, OCHAIICHHOE 3alUIUTHON H30IIs-
mueil. K tperbeMy Kiaccy OTHOCUTCS 3JIEKTPOOOOPY0OBaHUE, MMOTyYaroliee
NUTAHUE TPU MOHWKEHHOM HAMPSHKEHUU. DIIEKTPOOOOPYIOBAHHE, B KOTO-
pOM OTCYTCTBYIOT YKa3aHHBIE BBIIIE CPEACTBA 3aAIUTHI OT MOPAKECHUSA
AIEKTPUUECKUM TOKOM, OTHOCATCS K HYJIEBOMY KJIaccy.

HampsikeHne NpuKOCHOBEHUsSI — HANPsDKEHHE, MPUIOKEHHOE K Tely
YesioBeKa MPU €ro COMPUKOCHOBEHUH ¢ TOKOBEIYIIUMH YACTSAMU BIIEKTPO-
obopynoBanusi. OHO UMEET MECTO U B Ciydyae NPUKOCHOBEHUH K HETOKOBE-
AYIIUM METaJUTMUYECKUM YacTsM dJIEKTPOOOOPYI0BAHUSI, OKA3aBIIIUMCSI TIO]T
HANPsDKCHUEM B PE3YJIbTaTe MOBPEXKIACHUS SIEKTPUUECKON n3oisiuu. Tok
yepe3 TENIO YeJ0oBeKa MPSIMO MPOMOPIUOHANIEH HAMPSKEHUIO MPUKOCHOBE-
HUSL ¥ OOpaTHO MPOMOPIMOHAICH AJIEKTPHUUYECKOMY COINPOTHBIICHHIO €T0
Tena.

Hanpsixkenue npo0ost M30I41HMH — XapaKTepu3yeT MaKCUMajibHO BO3-
MO>KHOE HaIpsDKEHUE, KOTOPOE BBIJACPIKUBAET DJIEKTPOU3OJISAIIMOHHBIN Ma-
Tepuain 0e3 MoTepu UM IEKTPUUECKON MPOUYHOCTH.
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