131 HennHenHble Lenn nepemeHHOro Toka

HenuHelHana uenb coaepUT XOTsA-Obl OAUH HENUHEMHbIN 3N1eMEHT,
BO/MIbT-amnepHan, Bebep-amnepHas WAM KYJOH-BO/NbTHasA
XapaKTepUCTUKa KOTOPOro OTAMYaeTCcA OT NPSAMOW AUMHUKW. [OnAa wux

pacyéTa NMPUMEHAIOT METO/, 3KBUBA/IEHTHbIX CUHYCOMA,

HeamueiiHble 31eKTpHYCCKHE HENH ABIAIOTCA OXHOM H3 PasHOBHI-
HOCTelf JexTpHueckux ueneif. ITox HEIHHEHHBIMH 3ICKTPHUCCKHMH
UEeNAMH MOHHMAKOT 3ACKTPHYECKHE LENH, COACPKAIHE XOTA Obl OXHH
HeTHHEHHBIN 371eMeHT. HennHeHHBIN 31eMEHT — 3TO 37€MEHT, BOIBT-
aMIIepHAA XAPAKTEPHCTHKA KOTOPOro HeIHHeHHAaA. 3aBHCHMOCTH TOKa,
NPOXOAAIIEIO Hepe3 HEIHHCHHBIH 3TEMEHT, OT HANPAKCHHA HA 3TOM
37MEMEHTE MNPHHATO HA3BIBATD 60ILM-AMNEPHOIU XAPAKMePUCMuxoll
(BAX). V HeHHEHHOTO 371€MEHTA (3TO MOXKET ObITh PE3HCTOP, KaTyIl-
Ka HHIYKTHBHOCTH, KOHICHCATOp) €ro_mnapaMeTpsl (COOTBETCTBEHHO
CONpPOTHBICHHE, HHAYKTHBHOCTD, €MKOCTH) H3MEHAIOTCA B 3aBHCHMO-
CTH OT BETHYHHBI MPHIOKCHHOIO HANPAKCHHA HIH MPOTEKAIOMIEro mo
HeMy ToKa. COOTBETCTBEHHO 3TO HETHHEHHBIC BOIBT-aMIIEPHBIE, BeOep-
aMIIEPHBIC H KY/IOH-BOABTHBIC XapaKTEePHCTHKH.

HeruneliHble 371€MEHTEI, B OTIHYHE OT JHHEHHBIX, HE MOI'YT OBITH
OMHCAHBI MPH MOMOINH THHE{HBIX ypaBHEHHil (IIOCTOAHHBIX K03ddH-
unenTos). VX xapakTepH3yioT HeIHHeHHbIC ypaBHCHHA, Ko3dduunen-
Tbl KOTOPBIX ABIAKTCA HETHHCHHBIMH (QYHKUHAMH OIHOH HIH He-
CKONTBKHX IEPEMEHHBIX. DJCKTPHYESCKOS CONPOTHBICHHE IHHEHHOrO
NEMEHTA ABIACTCA NOCTOAHHON BEIHYHHOH, MO3TOMY CBA3b MEKIY
TOKOM H HaNpAKCHHEM HA HEM BBIPAKACTCA JTHHCHHBIM yPaBHCHHEM. H
BAX 1HHEHHOro 371€MEHTA €CTh MpAMAA IHHHA. DICKTPHYECKOE CO-
NPOTHB/ICHHE HEIHHEHHOIO 7TEMCHTAa 3aBHCHT OT 3HAYCHHH HIH OT
HAMpPaB/ICHHH TOKOB H HANPAKCHHH HAa HeM., H noatoMy BAX HeauHeil-
HOTO 371€MEHTA BHIIVIAINT B BHIAC KPHBOH.

Ilenn, coaepxkamue HeTHHEHHBIC TEMEHTH (HETHHEHHbIC LEMH),
00/1a1a10T PAIOM CBOMHCTB, KOTOPBIC OTCYTCTBYIOT Y JHHCHHBIX LICTICH.
ITH CBOMCTBA MO3BOJAKT CO3JaTh OCHOBAHHBIC HA HHX aBTOMATHYe-
CKHE CHCTEMBI YIPABICHHA H PEryIHPOBAHHA, YCTPOHCTBA 114 MPEoo-
pa3oBaHHA TEKTPOMATHHTHOH JHEPrHH, Mepelauyd HHPOPMAIHH, BHI-
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YHCIHTENbHBIE MAIMWHEI H Ip. Ha HemnHeHHBX 3QQdeKTax OCHOBAHEL
BBIIPAMICHHE, HHBEPTHPOBAHHE H CTAOHTH3AIHA HANPAKEHHA, YMHO-
JEHHE H JeTeHHe YaCTOTHL, YCHICHHE MOITHOCTH, ONyIeHHE MOYIH-

POBAHHBIX KOTeOAHHH pa3THYHOM (hOpMbl, peneitHbli 3ddeKT. 3amoMa-
HAHHE CHTHATIOB H APYTHE ABICHHA.

OneKTpHYecKHE HeMHHEHHEIE IEMH Pa3aeIAioT HA IeNH NOCTOAHHO-
IO H IEPEMEHHOr0 ToKa. [IpH MOIKTIOUEHHH LENH ¢ T00BIM HeTHHEH-
HBEIM 37IeMEHTOM K CHHYCOHIATBHOMY HALIPIKEHHIO TOK OyZeT H3Me-
HATBCA [0 IEPHOOHYECKOMY, HO HECHHYCOHAATPHOMY 3aKOHY.

HennHelHble Lenn nepemeHHOro Toka

Henumetinzle memm nepeMeHHOro TOKa MOTYT COIEPATh KAK AKTHBHBIE,
TAK H PEAKTHBHBIC HETHMHEHHBIC 31EMEHTE: HETHHEHHBIE PESHCTOPSI, HETH-
HeHHble KaTyIIKH HHIYKHBHOCTH H HETHHEHHbBIC KOHOeHcaropbl Karymmka
HHIYKTHBHOCTH ¢ (pepPPOMATHUTHBIM CEPIEUHHKOM ABIIAETCA HETHHEHHOH 3a
CceT HeIHHEHHOMH 3aBHCHMOCTH MATHHTHOTO ITOTOKA B CEPASYHHKE OT IPOTe-
KAIOIIIEr0 10 00MOTKE KaTymkH Toka. Katymxy ¢ deppoMarauTHemM cepraed-
HHKOM 9aCTO Ha3bIBAFOT JpocceteM. Y HETHHEHHBIX KOHICHCATOPOB MEXIY
OOKTATKAMH HAXOIHICA CETHETOIHATEKTPHK (CETHETOBAA COMb, THTAHAT Oa-
DH?), KOTOPBIH B OTIHYHE OT OOBMMHBIX IH3TEKTPHKOB 00TATAET CIIOCO0HO-
CTBIO CAMOIPOH3BOIBHO (0€3 BHEIIHEr0 3MEKTPHYECKOro MONA) MOIAPH30-
BaThca. OH HMeeT CHIBHYEO 3aBHCHMOCTD JH3IEKTPHIECKOH IPOHHIIAEMOCTH
OT HAaNPTKEHHOCTH IOV, JABIEHHA, TEMIIEPATYPBL, 4 TAKKe OOMIBIIOE 3HAUe-
HHE THIICKIPHYECKOH NpoHHIaeMocTd. HeminelHble KoHIEHCATOPE! HA3BI-
BAFOT ellle BApHKOHIAMH. []300pakenne HeTMHEHHBIX 31eMEHTOB Ha CXeMax
IIEKTPHYECKHX [eNell NepeMeHHor0 TOKA IpHBeNeHo Ha pracyHEKe 17.10.

e

Puc. 17.10. HaobpakeHHe HeTHHeHHEIX 3IeMEHTOB
Ha CXEMAX WIEKTPHYECKHX IENel nepeMeHHOro TOKA!
@ — HeTHHeHHEIH pe3ncTop; & — HeMTHHeHHAA KATVIIEA HHIVETHEHOCTH,
& — HeTHHeHHEIH KOHJeHCATOp
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CymrecTByI0T HeTHHEHHEIE PE3HCTHBHEBIE 37IEMEHTE!, ¥ KOTOPBIX BpeMA
VCTAHOBIGHHA PEKHMA COH3MEPHMO C IIEPHOJOM IIEPEMEHHOIO TOKA,
T. € NPOABIACTCA HHEPIMOHHOCTE. [lo 3TOMYy IIOKa3aTemio HeMHHEHHEBIE
PEe3HCTHBHBIE 37T€MEHTHI PAa3eIAI0T HAa HHEPIHOHHEIE H OS3bIHEPIIHOHHEIE.

K unepyuonnviv oTHOCATCA Te HeMHHEHHBIE 37TeMEHTHI, HeTHHEH-
HOCTh XapaKTePHCTHK KOTOPHIX 00YCIOBIE€HA TeMIEPAaTYPHBIM pPEkKH-
MOM (7IaMIIBI HAKATHBAHHA, TEPMHCTOPE). Y CTAHOBICHHE TEMIIEPATYD-
HOTO PE&KHMA B TAKHX 3IEMEHTaX TpedyeT HeKoToporo BpeMeHH. TeM-
mepaTypa H, CIeJ0BaTEIbHO, COMPOTHBICHHE TAKOTO 3I€MEHTA OMpe/e-
IAOTCA AeHCTBYIOIIHM 3HAYEHHEM TOKa B HEM. [aKHM oOpasoM, AIA
NeHCTBYIONIHX 3HAYCHHH TOKA H HANPLKCHHA HHEPIHOHHEIH ITEMEHT
ABMIACTCA HETHHEHHBIM, a 714 MTHOBEHHBIX 3HAUCHHH B HHTEpBalc Ie-
pHoOIa — THHeHHBIM.

Bonpr-ammnepHBle XapaKTEpHCTHKH Oe3blHEPIUOHHBIX HETHHEHHBIX
37I€MEHTOB OCTAIOTCA NPAKTHYECKH HEH3MEHHBIMH B IMHPOKOM IHAIA-
30HE 4acToT. HelHHEHHOCTP TAKHX TEMEHTOB MPOAB/IACTICA KaK JUIA
JNeHCTBYIOIIHX, TaK H J14 MTHOBEHHBIX 3HAUYSHHH BETHYHH, IPHBOIHT K
HCKAXKEHHI0 (OpM KPHBBIX TOKA, HANPAKEHHA, MATHHTHOTO INOTOKA,
3IEKTPHYECKOro 3apAda Ha HX 3axuMax. Hampumep, mpu cHHycOH-
JATBHOM HANPAKEHHH HA 3aKHMaX Oe3BIHEPIHOHHOTO HETHHEHHOrO
Pe3HCTOpa TOK B HeM OyIeT HeCHHYCOHIATHHEIM H, HA000pOT, IIPH CH-
HYCOHJATbHOM TOKE HAaNpA:KEHHE HAa 3aKHMaxX pe3HcTopa OyIoeT HecH-
HycoHIATbHEIM. K Oe3BIHEpIHOHHEIM HETHHEHHBIM 31€MEHTaM OTHO-
CAT NOITYIPOBOIHHKOBEIE IIPHOOPHI: IHOIBI, TYHHEIbHBIE JHOIbI, TPAH-
3HCTOPHI, CTAOHTHTPOHBI, THPHCTOPE! H Jp.

PaznmuuaroT cTaTHYeckHe M AMHAMHYECKHE XapaKTEPHCTHKH HeTH-
HeHHBIX 371eMeHTOB. CTAaTHUSCKHMH XapaKTepPHCTHKAMH HETHHEHHBIX
31€MEHTOB HAa3bIBAIOTCA COOTBETCTBYIOIIHE 3aBHCHMOCTH TOKa H Ha-
IpAKEHHA — 1A pe3HCTOpa: MIOTOKOCHEIIEHHE H TOKA — 1A KaTyIIKH;
3IEKTPHYECKOro 3apAla H HANPAKEHHA — 111 KOHIeHCATOpa, MOTyIeH-
HBle IIPH MELICHHOM H3MEHEHHH NepeMeHHBIX. /[HHAMHYECKHMH Xa-
PAKTEPHCTHKAMH HETHHEHHEBIX 3I€MEHTOB HA3BIBAIOTCA TE K€ 3aBHCH-
moctH (7)., (i), g(u), HO moTyUeHHbIe MPH OBICTPHIX H3MEHEHHAX Ie-
peMeHHBIX. [IpH cpaBHHTETBHO HEBBICOKHX YACTOTAX AWHAMHYECKHE
XapaKTEepHCTHKH IIPAKTHYECKH COBNAJAOT co cTaTHYeckHMH. Cymect-
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BEHHEIE PA3THYIHA 3THX XapaKTepPHCTHK HAYHHAIOT NPOABIATECA B 00-
JACTH BEICOKHX 9acTOT. HANPHMEP PaJHOYaCcTOT.

Ilpomeccel B HeMHHEHHEIX [ENAX IEPEMEHHOI0 TOKA OMHCHIBAIOTCH
HelHHeHHBIMH audQepeHIHATPHBIME YPABHEHHAMH, COCTaBIAEMBIMH
Ha ocHOBe 3aKoHOB Kupxroda. O0mero MeToa pelleHHA TAKHX ypaB-
HEHHH He cymecTBYyeT. /14 aHaIH3a OPOLECCOB B HEMHHEHHBIX IEMAX
IIepEMEHHOT O TOKA MOMKHO HCIIONB30BaTh rpadHUecKHil HIH rpadoaHa-
IHTHYECKHH MeToHd pacueTa, KOTOPBIH MOMET OBITH IPOH3BEICH ¢ He-
KOTOpOI CTENeHRI0 TOYHOCTH. B 3aBHCHMOCTH OT TOro, Kakoe HEIH-
HEHHOE ABICHHE B II€NH HCCISIyeTcA, KAKOH XapaKTep IENH, XapaKTe-
PHCTHKH HENHHEHHEIX 31€MEHTOB, HCIIONB3YETCA OJHH H3 IEpETHCIEH-
HEBIX BBIIIE METOJOB pacuera.

Bce zamadum mo pacdeTy HEIHHeHHBIX IleNeH NEPEMEHHOIO TOKAa B
YCTAaHOBHBIIEMCA PEXXHME MOKHO PasIelIHTh Ha ABe rpynnsl. K mepsoit
[PYIIE OTHOCATCA 3aJa9H, B KOTOPBIX LEIBI0 pPacdeTa ABIASTCA ONpe-
IeTeHEe JeHCTBYIONMEX 3HAYEHHH TOKOB H HAIPDKEHHH. TakHe 3a0a4dd
BCTPEYAl0TCA B ICKTPO3HEPIeTHKE, [¢ HCKaMeHHe GopM KPHBEBIX TO-
KOB H HalpA:KEHHH HEe3HAUYHTEIbHEI H HE HIPAIOT CYINECTBEHHYIO POIb.
Ko Bropoii rpynne oTHocATCA 3a1a9H, B KOTOPBIX TR0 pacdeTa ABIA-
€TcA oNpelelcHHE MIHOBEHHBIX 3HAUEHHH TOKOB H HalpAXeHHH. a
Tarke GOpPM KPHBEIX H FAPMOHHYECKHX CIEKTPOB QyHKIHH. Takme 3a-
Ja9H BCTPEYaloTCA B 3IESKTPOHHKE, IIe NPHHIHN IeHCTBHA YCTpOoHCTB
OCHOBaH Ha IIpeoOpa3oBaHHH (HOPM KPHBBIX IEPEMEHHBIX ¢ IOMOIIBIO
HETHHEHHBIX XapaKTEPHCTHK 3IE€MEHTOE.

B snekTpHYECKHX NENAX. CONEPXKAINHX HETHHEHHEBIE 3IEMEHTERL, HC-
KaskeHHA GHOpPM KPHBBIX TOKOB H HaIPAMCHHH HE3HAYHTCIBHBI, HIPAIOT
BTOPOCTENEHHYIO POJIb H HMH MOKHO IpEeHeOpeds. 14 HecleToBaHHA
TAKHX Ienel MOXHO NPHMEHATE Tak HasBIBAEMBIH Memod sxsusaieHn-
HBlX cuHycoud. CyIDHOCTE METOJa COCTOHT B TOM, YTO IpPH He3Ha9H-
TEIBHBIX HCKAMEHHAX ()OPM KPHBBIX HECHHYCOHIATbHbBIC (JYHKIHH TO-
KOB H HaupmxeHHH (1) u u(f) 3aMeHAFOTCA 3KBHBATICHTHBIMH 10 JeHCT-
BYIOIIEMY 3HAYCHHIO CHHYCOHIATBHBIMH (QYHKITHAMH.

Ilpn ManbIX HCKaMkeHHAX (OPM KPHBBIX BEICIIHE FAaPMOHHEH IIpakK-
THYECKH HE BIHAIOT Ha JAcHCTBYMOINESE 3HAYCHHE (QYHKIHH, H JCHCT-
ByIOIlee 3HAYCHHE HECHHYCOHJATBHOH (YHKIMH IPaKTHYECKH PABHO
AdelicTBylOIIEMY 3HA4YEHHIO €€ HepBoH rapMoHHKH. IlosTomy pacder
HeTHHEHHBIX ITeNed ODepeMEHHOIO TOKA BEOYT IO OcHCTBVIOINHEM 3HA-
UeHHAM TOKA H HANPMDKCHHA IIA NEPBEIX TApMOHHK, IpeHeOperas
BEICIMHMH TapPMOHHKAMH.
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