39 O6uwme cBeAEHMS O HEIMHEMHbIX 3IEMEHTAX U Lensax.

BonbT-amnepHble XapaKTepPUCTUKHN HEeNMHEMHbIX 3/IEMEHTOB

HenuHelHoM aABAAeTca Lenb, cogepKallasn XoTa-6bl OANH HeNnHeNHbIN
3/1IEMEHT, BO/IbT-aMMNePHasA XapaKTEPUCTUKA KOTOPOro OT/IMYAETCA OT NPAMON
NMHUKU. [Ans pacyeToB WCMOJb3yOTCA rpaduyeckne mMeToabl MOCTPOEHUA
pesynbtupytlowmx BAX M 3epKanbHOro oTpaxeHua BAX AMHelHbIX
3/1EMEHTOB.

Hemuuefinple 31eKTpHYSCKe LeNH ABIAHTCE OTHOH H3 pPasHOBHI-
HOCTel 3IMeKIPHUSCKHX Oemef. Ilon HelHHeHHBIMH 3TeKTPHYUSCKHMH
HelaMH MOHHMAIT IeKTpHUeCKHe LIeNH, coIepixallHe XO0Td OBl OJHH
HeTHHeHHBIH 371eMeHT. HelnHefHBIH 371eMeHT — 3T0O 37eMeHT, BOIBT-
aMIIepHad XapaKIepHCTHKA KOTOPOro HelHHelHad. 3aBHCHMOCTB TOKA.
OROXOIAINST o Uepe3 HeMHHeAHBIH 31eMeHT, 0T HaOpMHeHHA HA 3TOM
3MeMeHTe IDHHATO HAa3bIBATh E0.TbM-AVNEPHOU  Xapaxmepucmuxo
(BAX). ¥ HequHefiHOTO 371eMeHTa (3TO MOMKET OBITH Pe3HCTOP, KaTyII-
K4 HHIYKTHBHOCTH, KOHIEHCATOp) ero mapaMeIphl (cOOTBeTCTBEHHO
COIIPOTHBIEHHE, HHIVKTHBHOCTE, eMKOCTh) H3MEHSIOICHE B 3ABHCHMO-
CTH OT BeIHYHHBI NPHIOKEHHOI0 HANPAKEHHS HIH IIPOTEKaAKIIero o
HeMy Toka. COOTBeTCTBeHHO 3T0 HelTHHeHHBIe BOIbT-aMIIepHbIe, BeDep-
aMIIepHBIE H KYI0H-BOILTHBIE XapaKTePHCTHRH.

HenunefiHble 37eMeHTH, B OTIHYHE OT THHefHBIX, He MOI'VT OBITh
OMHCAHB! IPH IIOMOIMH THHeHHEIX VpaBHEHHH (I0CTOAHHBIX Ko3(QH-
IIHeHTOB). X XapaKTepH3VIOT HelHHelHBle ypaBHeHHd, K03 HIHSH-
THl KOTOPBIX SBIAKTCH HeTHHeHHBIMH (VHKUHAMH OJHOH HIH He-
CKOIBKHX MepeMeHHBIX. JIeKTpHUecKOe COINpPOTHBISHHEe THHEHHOrO
3TeMeHTa 4BIgeTcd IMOCTOSHHOH BeTHUHHOH, MO3TOMY CBS3b MeXIy
TOKOM H HaIpZKeHHeM Ha HeM BBIPaKaeTCH ITHHeHHBIM VpaBHeHHeM, H
BAX miHeHHOTO 37eMeHTIa eCTh NpAMAaf MHHHA. DIeKTPHYUSCKOoe CO-
OpOTHEICHHe HelHHeHHOTO 3/IeMeHTa 3aBHCHT OT 3HAUeHHH HIH OT
HAIIPABISHHI TOKOB H HalPLKeHHI Ha HeM, H no3ToMy BAX HelHHel-
HOTO 3[IeMeHTAa BRIIIIAIHT B BHIE KPHBOM.

Ilen, cofepixallHe HelTHHeHHBIE 31eMeHTHl (HeTHHeHHEBIe [Iell).
001aJaK0T PAIOM CBOHCTB, KOTOpBIE OTCYICTBVIOT V THHEHHBIX Lemei.
3TH CBOHACTBA TO3BOMAHOT CO3IATE OCHOBAHHBIS HA HHX aBTOMATIUA-
CKHe CHCTeMbl VIIPABISHHA H PeryIHPOBAHHA, VCIpPoHcTIBa J14 Ipeod-
Pa30BAHHA 3MeKTPOMATHHTHON 3HepIrHH, Nepeladd HHQOPMAITIH, BEI-
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gHCIHTeIRHBle MAalIHHEI H Op. Ha HenHHeHHEX 3¢(ekTax OCHOBAHBI
BBIIpAMIeHHS, HHBEPTHPOBAHHE H CTA0OMTH3AIMNE HANPDKEHHS, YMHO-
JeHHe H JeleHHe HacTOTEl, VCHISHHe MONTHOCTH, MOTYIeHHe MOTVIH-
POBaHHEBIX KOTeOaHHH pasTmHYHOA (OpMEL, pelefiHell 3QQeKT, 3aloMH-
HAHHe CHTHATIOB H JPYTHe BIeHHS.

SMeKTpHUecKHe HeTHHeHHbIe IelH pa3deldioT Ha [IellH IOoCTOSHHO-
r0 H IepeMeHHOro Toka. IIpH MoIKTIoUeHHH el H ¢ TH0bIM HeTHHel-
HBIM 371eMeHTOM K CHHYCOHIATHHOMY HAOpEKeHHI0 TOK OVIeT H3Me-
HATBCH 110 NepHOIHISCKOMY, HO HeCHHVCOHIATBHOMY 3aKOHY.

17.2. HenMHelHbIe INEeKTPUUECKWE LIEMA NOCTOAHHOIO TOKA.
BonbT-aMnepHble XapaKTEPUCTUKA HENMMHEWHBIX PE3UCTOPOB

B 1emax nocTOAHHOTO TOKA B VCTAHOBHBIMXCA PEAHMAX HHIVETHB-
HBbIe 371eMEeHTBl He OKA3BIBAIOT CONPOTHBISHHA 4 eMKOCTHBIE 3IeMeHTEI
[IpeICTABIMIOT COO0H CONPOTHBISHHS, PABHOS 0SCKOHSTHOCTH, H He Ipo-
IVCKAKT MOCTOAHHBN ToK. [osToMy B HelHHEHHBIN SISKIPHUEECKIX 1Ie-
IITX IOCTOSHHOIO TOKA PACCMATPHBANOT TONBKO Pe3HCTHBHBIE 3IEMEHTHL
KOTOpBIE OIMHCHIBAIOT HeTHHEHHBIMH BOIBT-aMIIePHBIMH XapaKTepHCTHEA-
nil. HemneefiHOCTE BAX pasIHYHBLY Pe3HCTHBHBIX 3IeMeHTOB MOTYT OI-
peleTars TakHe (PaKTopHl, KAK TeMIIepaTypa, HapoxeHHe, TOK H JpyTHE, a
TAKKEe CKOPOCTh HX H3MeHeHHd. [TpHMepsl BAX HeKOTOPBIX HelTHHeHHBIK
PE3HCTHBHBIX YIeMEHTOB IIPHBEIEHE] HA PHCYVHEe 17.1.
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Prc. 17.1. BoneT-aMOepHEIE XapaKTepHCTHEH HeTHHEHHEIN 3TeMeHTOE:
@ — IH0Ia; § — CTA0HIHTPOHA, £ — THHHCTOPA
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Iommposoonuxosslll duod 00IagasT MANBIM COINPOTHBISHHEM B
[IpOBOAAINEM HAIpaBIeHHH H OOIBIIHM CONPOTHBIEHHeM IPH 00paT-
HOH MOMEPHOCTH NPHICKEHHOIO HANpSXeHHI Ero BoIbT-aMIepHad
XapaKTepHCTHKA HeCHMMeTPHYHA, H B TOM H B JPYIOM HallpaBIeHHAX
HelHHelHa (puc. 17.1. a).

Cmaduiumpor — NOIVIPOBOIHHKOBBIH JHOI ¢ VMeHbIIeHHOH
MHPHHOA p-—n-Nepexoga. B IpAMoM HampaBIeHHH eI0 BOIBI-
aMIIepHasd XapakTepHCTHEA (pHc. 17.1, 6) mozoOHA XapaKTepHCTHEE
nHoga. B obpaTHOM HampaBIeHHH IPH HalpsSKeHHH HCTOYHHKA, PaB-
HOM HAIpSKEHHI0 CTaOHTH3aIHH U, HacTyIaeT IIpoOoH mepexola.
[Tocne mpobdog TOK Bo3pacTael, HO HapSkeHHe Ha CTAOHIHTPOHS OC-
TaeTcd NPAKTHYSCKH ITOCTOSHHBIM. Ha 3ToM cBoficTBe CTADHIHIpPOHA
OCHOBAHO MOCTPOSHHEe CXeM CTAOHIH3aTOPOB HAIpSKeHHT Ha IIOCTO-
AHHOM TOKe.

Hunucmop — NOTYIPOBOIHHKOBBIA MpHOOP ¢ pelefHBIM XapakTe-
[OM H3MeHeHHS CONPOTHBISHHS B IpAMOM HalpaslIeHHH (puc. 17.1. 8).
[TpH oxHOH MOIAPHOCTH NPHIOKESHHOIO HANPMSHEHHA H MOHOTOHHOM
BO3PACTAaHHH 3TOrC HalOp@ixeHHA OT HyId BAX mHHHCTOpa IO Hamps-
#eHHA mpoood U, IOJ0OHA XapaKTepHCTHKE MOIVIPOBOIHHKOBOIO

aHola B HelpoBOIAIIeM HanpableHHH. [IpH HanpskeHHH U, HacTy-

maeT INpoOol MepeXolN0oB IHMHHCTOpPA. CONPOTHBISHHE ero pe3ko
VMeHBIIaeTCd H BOIBT-aMIepHad XapaKTepHCTHKA [I0J00HA XapaKTepH-
CTHKe JHOIA B IIPOBOIAIIEM HANpaBIeHHH. C yMeHBIIeHHeM HaNpAxeHHT
3TOH JKe NOTAPHOCTH CONPOTHBISHHE JHHHCTOPA IPH IOPOroBOM HAmps-
#eHHH U, BHOBB Pe3K0 BO3pacTaeTl. H ero BOIbI-aMIIepHAsd XapaKTepH-

CTHKA BO3BpalllaeTcA Ha IMPAMOTHHEHHENT y4acTok (oM. pHe. 17.1, g). Ilpu
Opyrofl NOTAPHOCTH IpHIOAKESHHOro HampaxeHHa BAX IHHHcTOpa
aHanorudda BAX moaympoBOIHHKOBOTO MHOZA B HeIpPOBOOAINEM Ha-
[IpaBJIeHHH.

ITpumepsl rpadu=geckHx H OVKBEeHHBIX 0D03HAYEHHH HEKOTOPEIX
HeIHHEHHBIX Pe3HCTOPOB BISIEKTPHUSCHIX CXEMaX NpHBeIeHBl Ha pH-
CyHEe 17.2.
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Prc. 17.2. BapHaHTEl (BEEpPXY HIH BHHZY) IpadHYeCcKOTO
H OVEBEHHOTO 0003HATCHHH HeMHHSHHEIX Pe3HCTOPOE,
CONPOTHEISHHE KOTOPBIX 3ABHCHT OT TEMIEPATVPRI (7). 0T HANpIseHHA ()

[Ipu pemeHHH IEKTPOTeXHHYSCKHX 331a9 II0 pacdeTy HelHHESH-
HBIX 3IeKTPHYeCKHX Lelefl IPHHIHIHATEHO He BAKHA IPHYHHA HelH-
HefiHocTH BAX pesHCTHBHBIX 371eMeHTOB. IIo3ToMy NPHMeHSIOT HX
OVKBeHHOe 0003HAUeHHe B CXeMaxX B BHIe, NOKAa3aHHOM HA PHCVH-
Ke 17.3. TIpH 3ToM BMecTo OVKBeHHEIX ODO3HauUeHHH R;, R, HOIMyCKaeT-
ca obo3HauaTe HemuHeHHBIe pesucropel HC1, HC2 (memnHefiHO® CO-
npotHBieHHAe) i H21 H32 (HelHHeHHBIH 371eMeHT).

R, R

Puc. 17.3. T'padmaeckoe H OVvEBeHHOS 0D0IHATCHHE
HeTHHeHHEIX PEIHCTOPOE

HenmuHefinple pe3sHCTOPB! NOCTOAHHOIO TOKA NOIpa3deIdloT Ha JBe
TPVIIIBL: HeyIpaBIAeMble H VIpaBadeMele. YIIPaBIIeMble HeTHHEHHBIS
pesHcTOpE! (TPAHSHCTOPEL, THPHCIOPBEL TpeX3IeKTpoIHBIe 3TIeKIPOH-
HBI® TaMIBl H T. I1.), B OTAHSHe 0T HeVHPaBAgeMBIX (1aMIB HAKATHBA-
HHS. 0apeTTephl. THPHIOBEIE CONPOTHBISHHS [OTVIIPOBOIHHKOBEI®
BRIIPAMHTENBHEIE JHOIE! H Ip.). HMEHT, Kak PaBHI0, BCIIOMOTaTelkb-
Hble HIH VIPaBIAWIIHE LeMH, BO3OeHCTBYA Ha TOK HIH HalOpaxeHHe
KOTOPBIX MOKHO H3MeHATs BAX OCHOBHOM IeTH.


User

User

User

User

User

User

User

User

User

User

User

User

User

User


