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PE3UCTOPDI

M.YetrBEepTKOB

1. KNACCHUDUKALLMSA

Jnsi Boi6Opa M NpPUMEHEHHSI PEe3HCTOPOB B JIOOMTEJIb-
CKHX KOHCTPYKLMSIX 3JIEKTPOHHBIX NMPHOOPOB HX AOCTAaTOYHO
KnaccHpHIHPOBAaTh MO XapakTepy H3MEHEHHsl CONpOTHBJIE-
HHMsl, Ha3HauyeHHI0O M MaTepHasy pe3UCTHBHOTO 3JeMeHTa
(puc. 1). HenpoBosouHble pe3nucTopbl B 3aBUCHMOCTH OT
MartepHaJja TOKONPOBOASILLEr0 CJAOS B CBOIO ouepedb IMOA-
pasjessiioTcsl Ha MeTalJIONH3JeKTpHYeCKHe, MeTaJIOOKHC-
Hble, MeTaJUIN3HPOBAHHBIC, YIJIePOAHCThIe, OGopoyrJjepo-
JNUCTBlE, JIAKOIJIEHOUHBlE, KepMeTHble M Ha MpoBoAslel
niacrmacce.
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2. CUCTEMA
YCNOBHbIX
OBO3HAYEHMHA

B cooTtBeTcTBHM ¢ HOBOH AeHCTBYIOLLEH CHCTEMOH COKpa-
lleHHOe 0003HaueHHe COCTOUT H3 Tpex 3jeMeHToB (Tabu. 1).

Tabauya 1
CHcTema yc/0BHBIX 0603HaYeHHii
dnemeHT Mpamep
nepBblii BTOpOI TpeThil 0603HaYeHHs

P — pesucropsl | — HenpoBosou- | [TopsinkoBblit HO- | P1-26 (nocTosH-
NOCTOSTHHBIE; HblE, Mep pa3paGoTKH | Hblfi HempoBOJIOY-
PIT — peancropbl | 2 — npoBoJiou- KOHKPETHOrO TH- | HBIH pe3HCcTop ¢
nepeMeHHbIe Hble, MeTaJ/Jlo- | ma pe3HcTOpa NOPSIAKOBBIM  HO-
do.bropole mepoM pa3pabot-

KU 26)
TP — repmopesu- | [lonynposoanu- | [Topsinkosbiit Ho- | TP-7  (Tepmope-
CTOpbl C OTpHMIla- | KOBble MaTepHa- | Mep pa3pabGOTKH | 3UCTOpP C OTpulla-
teabHbiM TKC; Jbl He 0603Ha- tesbHbiM TKC ¢
TPIT — tepmope- | watoTcs MOPSAAKOBBIM  HO-
3HCTOPBl C MOJIO- MepoM pa3paboT-

®uteabHbiM TKC Kd 7)
BP — Bapucropsl | [Tonynposoauu- | INopsakoseiit Ho- | BPI1-14  (Bapu-
NOCTOSIHHBIE; KOBble MaTepHa- | Mep pa3pabOTKH | CTOpP nepeMeHHbIH
BPIT — Bapucro- | nbl He 0603Ha- C MOPSIIKOBbIM HO-
pbl MepeMeHHble | yaloTcs MepoM pa3pabor-

Ku 14)
B crapoit cucreme nmepBbii 3MeMeHT 0603HauaJcs

no-uHomy (C — pesucropbl nocrosiiable; CIT — pesucropsl
nepemenubsle; CT — tepmopesucropel; CH — Bapucrtophi).
Bropo#i snemeHT, KakK W B HOBOH cHcTeMe, Gbl1 UH(DPOBOH,
HO ¢ 6oJjiee MOApPOGHOH Hmeraju3auued Mo BHAY Martepuaja
pe3ucTuBHOro 3jemeHtra (1 — yriepoauctele u Gopoyrie-
pOAHCTHIE; 2 — MeTa/IOAM3JEKTPHUECKHe H MeTaJsJIOOKHC-
Hble; 3 — KOMIIO3HLHOHHBIE MJIEHOYHble; 4 — KOMIO3HLHOH-
Hble 06'beMHbIe; 5 — MPOBOJIOUHBIE) .

Ha pesucropnl HaHocHTcsi GYKBeHHO-LUH(pOBasi MapkH-
poBka. OHa cOAEepXHT: HOMHHAJNBHYIO MOILIHOCTb, HOMH-
Ha/JbHOE COMNPOTHBJEHHE, AOMYCK W JaTy H3rOTOBJEHHS.
HomunanbHoe  conporuBieHne o6o3Hauaercs uudpamu
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¢ ykasaHdheM equHuubl uamepenus: Om (R umam E mo-cra-
pomy i BooGuie Ge3 GykBbl) — ombl, KOm (K) — kuJo-
oMb, MOwm (M) — meraombl, ['Om (G) — ruraomsl,
TOm (T) — tepaombl. Hanpumep, 220 Om, 680 kOw,
3,3 MOwm, 4,7 TOm, 1 TOm, uau 220 R, 680 K, 3M3,
4G7, ITO (B »TOoM cayuae OyKBa 0O603HAauyaeT MHOXHTE/b
1, 10% 108 10° 10'2 u onpesmefsieT NOJOXKEHHE 3aNsTOH
JecATHYHOro 3Haka). [losiHoe o603HaueHHe JOMYCKa COCTOMT
u3 uudp, a KoaupoBaHHOe — M3 OykBbl. [lasi HauGoJjee
pacnpocTpaHeHHbIX JOMYCKOB HCMOJb3YeTcsl Cienyiolas
koaupoBka: +20% — M, +£10% — K, £5% — I, +2% —
G, +1% —F, +05% — D, +0,25% — C, +0,1% — B.

3. NAPAMETPbGI
PE3UCTOPOB

HomMuHanbHass MOLIHOCTD W MpeAeNbHOE HanpskKeHHe.
[Ton HomuHabHOH MouHOCTLIO (P,) moHnmaercsi Han60Jb-
masi MOILHOCTb, KOTOPYIO pe3HCTOp MOXeT pacceHBaThb
B 3a/laHHBbIX YCJOBHUSIX B TeueHHe rapaHTHPOBAHHOIO CPOKa
ca1yXKO6bl (HapabOTKH) 1PH COXpPAaHEHHH MapaMeTpoOB B YyCTa-
HOBJIEHHbIX TNpejesax. MOLIHOCTE pacCesHHsl 3aBHCHT OT
KOHCTPYKLHMH Pe3HCTOPOB, (PU3HMUECKHX CBOHCTB MaTepHaJ/OB
H TeMmepaTypbl oKpyKatolleid cpeabl. O6bIUHO AJISA KaXKAOTO
KOHKPETHOTO THMAa pe3HCTopa MNPHBOAAT 3aBHCHMOCTb J0-
MyCTHMOH MOUIHOCTH OT TeMMepaTypbl OKpyXKaiouled cpebl
(puc. 2), no KoTOpo# BbIOHpaeTCsA 3JeKTpHUYeCKasi Harpyska.

KoHKpeTHble 3HaueHHs] HOMHHAJbHbIX MOLIHOCTe# pac-
cesiHHs1 B BaTTax ycraHapauBatorcs cornacio TOCT 24013—80
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u 'OCT 10318—80 u sei6upatorcsi u3 psina: 0,01; 0,025;
0,05; 0,062; 0,125; 0,25; 0,5; 1; 2; 3; 4; 5; 8; 10; 16; 25; 40;
63; 80; 100; 250; 500.

Pa6ouee HanpsixkeHHe pe3ucTopa He AOJXKHO NpeBHILIATH
3HaueHHsl, PACCUMUTAHHOIO HCXOASl M3 HOMHHAJBHOH MOIL-
HocTH P, M HomuHanbHOro conpotusienusi R, U< /P.R..
Oanako mnpH GONBIIMX HOMHHAJNBHBIX COMPOTHBJEHHSIX 3TO
Hanpsi)KeHHe MOXKeT JOCTHTaTb TaKMX 3Ha4yeHUH, NpU KO-
TOpBIX BO3MOXeH mnpo6o#. [lostomy pmas Kaxkaoro THIA
pe3ucTopa, ¢ YYeTOM ero KOHCTPYKLHH, YCTaHaB/IUBaeTCs
npeseabHoe paboyee HanpsixkeHHe Upnpen.

HomunaabHoe conporuBaenne u ponyck. Homunanbhoe
conpotuBiaeHHe (R,) — snekrpuueckoe conpoTuB/ieHHe, 3Ha-
YeHHe KOTOpOro 0603HAau€HO Ha pe3HUCTOpe HJH YKa3aHo
B HODMATHBHOH JOKyMEHTAaUHH H SIBASETCS HCXOIAHLIM
LIS OTCYETAa OTKJOHEHHWiH OT 3TOro 3HayeHHs.

HomuHanbHble CONpPOTHB/IEHHS] PE3UCTOPOB CTAaAHIAPTH-
3upoBaHbl. JI  NOCTOSIHHBIX ~ PE3HCTOPOB  COIJIACHO
I'OCT 2825—67 ycranosneHo uiecth psino: E6, E12, E24,
E48, E96, E192, a nns nmepeMeHHBIX PE3UCTOPOB B COOT-
BerctBuH ¢ 'OCT 10318—80 ycraHoBsnen psn E6. Lludpa
nocne 6ykBbl E ykasbiBaeT yHC/I0 HOMHHAJbHBIX 3HauyeHHH
B KaXIOM JeCATHYHOM HHTepBaJse (Tabua. 2).

Tabauya 2

HomunanbHble COMPOTHBJICHHS MO pAlaAM

Pan Yucaosble KO3)PHLUHEHTD
E6 1; 1,5; 2,2; 3,3; 4,7; 6,8
E12 1; 1,2; 1,5; 1,8; 2,2; 2,7; 3,3; 3,9; 4,7; 5,6; 6,8; 8,2
E24 | 1; LI; 1,2; 1,3; 1,5; 1,6; 1,8; 2; 2,2; 2,4; 2,7; 3; 3,3; 3,6; 3,9;
4,3; 4,7, 5,1; 5,6; 6,2; 6,8; 7,5; 8,2; 9,1

HomuHa/bHBIE COMPOTHB/IEHHS B KaXAOH JeKajxe cOOT-
BETCTBYIOT YKa3aHHbIM B TabJiHLle YHCIaM HJIH 4HCcaaM,
NOJyYeHHbIM YMHOXEHHeM WJH JejeHHeM HX Ha 10", raoe
n — UeJoe NMOJIOXKHUTENbHOE HJIH OTPULaTebHOe YHCJIO.

JleficTBHTe/IbHblE 3HAYEHHsI COMPOTHBJEHHH PE3UCTOPOB
BCJIEACTBHE MOTPELIHOCTEH H3rOTOBJNEHHSI MOTYT OTJIHYaTbCS
OT HOMHHAa/bHbIX. PasHuna MeXIy HOMHHAJbBHBIM H JeHCT-
BHTEJNbHbIM CONPOTHBJEHHSIMH, BblpaxeHHasi B MpOLIEHTaXx
N0 OTHOUIEHHIO K HOMHHAJIbHOMY COIPOTHBJIEHHIO, Ha3bl-
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BaeTcsl AOMYCKAeMbIM OTK/JIOHEHHEM OT HOMMHAJbHOIO CO-
NPOTUBIEHHS  MJAH,  KpaTko,  pomyckoM.  CorsacHo
FOCT 9664—74 ycraHoBien psin pomyckoB: =0,001;
+0,002; 40,005; +40,01; +0,02; 40,05, +0,1; =+0,25;
+0,5; +1; £2; +5; £10; +20; +30%.

TemnepatypHblii KoadpdHunenT conporupienusi. Temme-
patypHbiM Ko3p¢uuuentom conpotusienus (TKC) nasbl-
BaeTCsl BEJHYHHA, XapaKTepH3YIOliasi OTHOCHTE/IbHOE H3Me-
HEHHE COMPOTHBJEHHsS Ha ofuH rpanyc KesapBuna uam Llennb-
cusa. TKC xapakrepusyer o6GpaTuMoe H3MEHEHHe COINpO-
THBJIEHHS] DE3HCTHBHOrO 3j1eMeHTa BCJEeACTBHE H3MeHEeHHsI
TeMMepaTypbl OKPYKalollell cpeabl HIH H3MEHEHHUs 3JIeKTDH-
yeckoi Harpy3ku. Uem menbume TKC, Tem ayuiied rtemie-
paTypHO# CTa6GUJbHOCTbIO 0G6sajgaeT pe3HcTop. 3HaueHHs
TKC npeuu3HOHHbIX PE3UCTOPOB JieXaT B Mpelenax OT elH-
uun g0 =+100-107°1/°C, a pesucropoB obuwero HasHa-
YyeHHS] — OT AECATKOB 0 =+2000-107°1/°C.

Ilymbp pe3nctropoB. Pa3nuuaioT co6GCTBeHHBIE IIYyMbl H
LIYMBbI CKOJIbXKEHHS.

Cobcraennbie  wiymsl Pe3UCTOPOB CKIAALIBAIOTCA M3
TEMJIOBBIX M TOKOBBIX IIYMOB. KX BO3HHKHOBeHHe CBS3aHO
C TEMJOBLIM JBHXXeHHeM CBOOOLHBIX 3JEKTPOHOB H IpO-
XOXKAEHHeM 3JieKTpuueckoro Toka. CoOCTBeHHble MIyMbl
pPe3uCTOpOB TeM Bbille, 4YeMm OoJblle TeMmmnepaTypa M Ha-
npsikeHHe. BbiCOKHII ypoBeHb IIYMOB Pe3HCTOPOB OrpaHH-
YHBaeT YYBCTBUTE/JILHOCTb 3JIEKTPOHHBIX CXeM H CO3JaeT
MOMEeXH NMPH BOCHPOU3BENEHHUH TOJIE3HOTO CHrHaJa.

CoG6cTBEeHHbIE IYMbl PE3MCTOPOB H3MEPSIOT AEHCTBYIO-
mwuM 3HadyeHHeM JDJIC mwymMoB W BBIPaXaloT B MHKPOBOJb-
Tax Ha BOJBT NMPHJOXKEHHOro HanpsikeHusi. 3HaueHuss IC
IIYMOB GOJIbIIMHCTBA THIOB HENPOBOJOYHBIX PE3UCTOPOB
OT JOJeH eJHHHI JO [AeCATKOB MHUKPOBOJBT Ha BOJBT.
HckioueHHe COCTaBJSIIOT JIAKOMJEHOYHble U OObeMHble
KOMIMO3HIIHOHHBbIE pe3ucTopbl, ¥ KoTopbix DJC myMoB Mo-
JKeT JOCTHTraTh COT€H MHKPOBOJIBT Ha BOJBT.

Illymor ckoabocenun (BpalleHHsI) NPUCYLM MepPeMEHHBIM
pesucropam. OHH BO3HHKalOT B JAHHAMHYECKOM peXHMe
NpU [BHXKEHMHM MOJBHXHOTO KOHTakKTa MO pPe3HCTHBHOMY
3JIEMEHTY B BHAE HampsiKeHHsi moMex. B mpuemHBIX ycTpo#i-
CTBax 3TH MOMEXH MNPHBOAAT K pa3/IMYHbIM LIOpOXaM H
TpecKaM. YpOBeHb IIYMOB MepeMelleHHs] 3HAYUTENbHO Mpe-
BBHIIIAET YPOBEeHb TEMJIOBLIX H TOKOBBIX LIYMOB. [l3xe anas
CPaBHHUTEJIbHO XOPOIIMX HENPOBOJIOYHBIX MEPEMEHHBIX pe3H-
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CTOPOB HAaMNpsi)KeHHe WIYMOB BpAalleHHs MOXeT [IOCTHraTh
IecSITKOB MHJIKBOABT (15...50 MB).

PyHKUHOHANbHAA XapaKTepucTHka. OHa ompejesnsier 3a-
BHCHMOCTb COMPOTHBJIEHHS] TepeMEHHOro pe3ucropa oT
[IOJIOXKEHUS MOJBHXHOro KoHtakra. HauGosee pacmpoctpa-
HeHHble 3aBHCHMOCTH — JMHeliHast A, sorapudmuyeckas b
U obpatHosorapupmuueckass B (puc. 3).
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CnpaBouyHble JaHHble O TMOCTOSIHHBIX M [epeMeHHBIX
NIPOBOJIOYHBIX H HENPOBOJIOYHBIX pPE3UCTOpPax MNpHBeLEHb!
B Taba. 3—6.
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nonynpOBOAHMKOBDIE
HEJIMHEHHbLIE
PE3UCTOPDI

[TonynpoBonHHKOBbIe HeJMHEHHblE PE3UCTOPBl — H3Je-
JIMUS1 3JIGKTPOHHOH TEeXHUKH, OCHOBHOE CBOHCTBO KOTODBIX,
B OTJIMUHE OT JIMHEHHBbIX PEe3HCTOPOB, 3aKJ/J1I0yaeTcsi B CIO-
COOGHOCTH H3MEHATb CBO€ 3JIEKTPHUECKOe CONpPOTHBJEHHE
NoA AeHCTBHEM YNpaB/AIKX (AaKTOPOB: TeMIepaTyphl,
HanpsiXK€HHsi, MarHUTHOro mnojst W Ap. B 3aBucuMocTH OT
BO3eHCTByOILero ¢pakropa OHH MOJNYYHJIH Ha3BaHHE TepMO-
pPe3UCTOpbl, BAPHUCTOPLI, MarHutopesucropol. B mnociennee
BpeMsl HMX CTajd OTHOCHUTb K YINPaBJsieMblM IOJYNPOBOI-
HHKOBBLIM pe3dcTopaM. MHbIMH CJIOBaMH, 3TO 3J€MEHTHI,
YYBCTBHTEJ/IbHblE K BO3J€HCTBHIO OMNpeneNeHHOro YNpaBJsio-
uiero ¢akropa.

Tepmopeancropsi, uau tepmucropsl (TP) — noaynpoBon-
HHKOBBIe Pe3UCTOpPbl ¢ HesauHedHOH BAX, oT/HuMTENbHOH
OCOGEHHOCTBIO KOTOPBIX SIBJISIETCSl pPe3KO BbIpa)KeHHasl 3a-
BHCHMOCTb 3JIEKTPHUECKOrO CONPOTHBJIEHHS] OT TeMNepaTyphl.
Cy11ecTBYIOT TepMOPE3HCTOPbl KaK C OTPHLATENbHBIM, TakK
H C MOJOXKHTEJIbHBIM TeMIlepaTypHbIM KO3(Q(HUIHEHTOM CO-
NPOTHBJEHHS] — Mo3ucTopbl (Taba. 7—11).

TP ucnosnb3yiorcsi B cucTeMax AMCTAHLMOHHOTO M LIEHT-
pa/M30BaHHOTO HM3MepeHHsI M peryJHpoBaHUS TeMIepaTyp,
NPOTHBONOXAPHOH CHUrHaJHM3alHuM, TeMJOBOrO KOHTDPOJS H
3alIMThl MallHH M MeXaHU3MOB, B CXeMax TeMmepaTypHOH
KOMIIEHCAlUH pPsila 3/JeMEHTOB 3JIeKTPHYEeCKHX Uened H
KOHTYPOB, B YAaCTHOCTH /11 TEPMOKOMIEHCALlHH KBapleEeBbIX
pPe30HAaTOPOB M TeHepaTopoB, AJS1 CTAaOGU/IM3alLHH PeXXKHUMOB
TPAH3UCTOPHBIX KaCKaJoB, H3MepPEeHHS] MOILIHOCTH, H3Mepe-
HHA BaKyyMa, CKOpPOCTeH IBHXKEHHSl XKHUIKOCTeH H rasos,
a TakXke B KayecTBe [HUCTAHLUHOHHbIX OECKOHTAKTHbIX
fepeMeHHbIX pPEe3HCTOpPOB, OrpaHHYMTeNed M MpeJoXpPaHH-
Tesel, pese BpeMeHH, CTabUIM3aTOPOB HAMpsiKEHUs, B CXe-
Max pa3MarHMYHBaHHUS MacOK LBETHbIX KHHECKONOB W Ip.

TP xapakrepusyioT c/eAylOIUMH OCHOBHbIMH Napa-
MeTpaMH.

Homunansnoe conporusaenue R, — snexTpuueckoe co-
NPOTHBJIEHHE, 3HaueHHe Koroporo o6o3HaueHo Ha TP uiam
yKasaHo B HOPDMATHBHOH AOKYMEHTALMUH, H3MEPEHHOE MpH
oNnpeJe/qeHHOH TeMmmepaType OKpyXKalolwleHd cpeasl (AJas
6oabiivHcTBa THNOB TP mpu 20 °C, a gn1si TP ¢ BbicOKHMH
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pa6ouumn temnepatypamu no 300 °C npu 150 °C). Konkper-
Hble 3Ha4YeHHs HOMHHAJIbHbIX CONPOTHUBJEHHH YyCTaHaBJ/IH-
BalOTCs1 B OCHOBHOM no pany E6 snu6o E12. [pyrue psiael
MCMOJBb3YIOTCS PENKO.

Temneparypnoui koagppuyuent conporussenus TKC —
TaK e KaK W B OObIUHBIX JHHEHHBIX pe3HCTOpPax Xapak-
TepusyeT o6paTMMoe H3MeHEHHEe CONPOTHBJEHHS HAa OJHH
rpaayc KeapBuna uau Leabcus.

Makcumarono donycrumas MOUHOCTO PACCEAHUSL P —
HanbosblIasi MOULHOCTb, KOTOPYIO MAJIMTE/bHOE BpeMs MO-
)eT paccenBatb TP, He BbI3biBast HeOGPATHMBIX H3MEHEHHH
XapaKTepPHCTHK, NpH 3TOM ero TemiepaTypa He MAOJIKHA
npeBbILIATH MaKCUMaJIbHOH pabouell TemmnepaTtyphl.

Koagpdpuyuenr remneparypnoii uyscreureavroctu B —
onpeaensieT XapakTep TeMmIlepaTypHOH 3aBHCHMOCTH [aH-
Horo thma TP. 3rtor kosdduuueHT HaunbGosee H3BecTeH
KaK mnocrosiHHast B, 3aBucsumasi oT (pU3HYECKHX CBOHCTB
NOJyNPOBOAHUKOBOrO MaTepHaJsa, H3 KOTOPOro BHIMOJIHEH
TePMOYYBCTBHTEJIbHBIN 3JIEMEHT.

Ilocroannas epemenu T — XapakTepH3yeT TelJIOBYIO
HMHepUHOHHOCTb. OHa paBHa BpeMeHH, B TeueHHe KOTOPOro
temnepatypa TP wusmensiercs Ha 63% mnpu nepeHecenuu
ero M3 BO3AYIIHOH cpeabl ¢ Temmnepartypoi 0 °C B BO3ayw-
Hylo cpeny ¢ temnepatypoii 100 °C.

Bapucropbi — nonynpoBogHHKOBbIE DPE3HCTOPBI C HEJH-
HeilHoii BAX, oTiHuuTeNbHOH 0COGEHHOCTBIO KOTOPBIX SIB-
JsieTcsl pe3KO BblpaX{€HHasi 3aBHCHMOCTb 3JIEKTPHYECKOro
COMpPOTHBJIEHUS] OT [PHJOXKEHHOr0O K HHM HanpsiKeHHs.
Hx ucnosb3ylor pas crabuau3audd M 3alluThl OT Mepe-
HanpsikeHHH, npeo6pa3oBaHUsi YacTOThl M HampsiKeHHus,
a Takxe JJIsl peryJHpoBaHHsi YCHJIEHHS B CHCTeMax aBToO-
MaTUKH, pa3/qHUHBIX H3MEPHUTEJbHBbIX YCTPOHCTBAX, HCTOU-
HMKaX BTODHYHOTO MHTAaHHSI, B TeJeBH3HOHHBLIX MPHEMHHKaX,
0151 MOACTPOHKHM YacTOTbl TeTePOLHHOB, B TeHepaTopax
NEepEeMEHHOT0 M HMIYJbCHOTO MHJI0006pPa3HOrO HampsiXkKeHHs,
B CXeMaxX pa3MarHUYHBaHHsI LBETHbIX KHHECKONOB H Jp.
(taba. 12).

Kaaccugpurayuonnoe nanpsowenue Uy, — ycIoBHBIH na-
pameTp, NOKa3blBAIOLIHA 3HauyeHHe MOCTOSIHHOTO Hanps-
JKeHHs1 Ha BapucTope NpH 3aJaHHOM 3Ha4YeHHWH KJaccHH-
KallHOHHOTO TOKa.

Kaaccugpukayuonnoui tok g, — 3TO TOK, NpH KOTOpPOM
onpejessieTcsl K1acCU(PHUKALUMOHHOE HANpsKeHHe.

Koagppuyuenr neauneiiHocTu B — OTHOLLIEHHE CTaTHYe-
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CKOTO COMNpOTHBJEeHHs1 B pAaHHoil Touke BAX K nuHamu-
4eCKOMY COMPOTHBJIEHUIO B TOH JKe TOuKe.

MarsuTope3ncTopbnl — NoJyNnpOBOJHUKOBbIE PE3HCTOPBl C
pPe3KO BbIPaXKEHHOH 3aBHUCHUMOCTBIO 3JIEKTPHUYECKOTO COMNpO-
THBJEHHS] OT MarHuTHOoro moJsi. JledCTBHe TakKUX pe3H-
CTOPOB OCHOBAHO Ha MHCMOJIb30BAHUH MAarHUTOPe3HCTHB-
Horo s¢@eKra, KOTOpbIA 3aK/a4aeTcsi B HM3MEHEHHH CO-
MPOTHBJIEHHS] pe3ucTopa MNpH BHECEHHH €ro B MAarHHTHOe
nosne. Peryiupys HanpsiXKeHHOCTb YNpaBJISIOILEr0 MAarHWT-
HOTO MO/l HJH MNepeMellasl pe3UCTOp B MoJie MOCTOSIHHOTO
MarHuTa, MOXHO YNpaBJsiTb conpoTHB/IeHHeM. MIX HcmoJb-
3YIOT B PeryJsiTopax rpOMKOCTH BbICOKOKayeCTBEHHOH paluo-
annapaTtypbl, B KayecTBe AAaTYHKOB yIVia MOBOpOTa B CIle-
LHaJbHbIX YCTPOHCTBAX aBTOMATHKH H T. II.

OCHOBHOH  XapaKTepHCTHKOH MarHHTOpe3ucTopa  sB-
JsieTcsl 3aBUCHMOCTb €ro COMNPOTHUBJEHHS OT MHAYKLHH
BO3/1eHCTBYIOLIEro MarHUTHoro noJisi. JI/1s1 OUEeHKH MarHuTo-
pPe3HCTOPOB MOJIb3YIOTCSI MarHUTOPE3HUCTHBHBIM OTHOLIEHHEM
COMPOTHBJEHHA IPUH BO3AEHCTBUM MAaTrHUTHOro mnoass R,
C omnpeje/eHHbBIM 3HAYeHHeM HHAYKUHH (o6byHO 0,5 HJaH
1 T) Kk HOMHHaJBHOMY CONpPOTHBJEHHIO R, mpu orcyrcTBUM
MarHuTHOro noJas (ta6sa. 13).
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KOHAEHCATOPbDI

B.MpucHsakos

1. KNACCUDUKALMS

B ocHoBy kKsaccupuKalMH KOHIEHCATOPOB IOJIOXKEHO
JleJIeHHe X Ha IPYMObl N0 BHAY NMPUMEHSIEMOTO AM3JEeKTPHKa
M 1O KOHCTPYKTHBHBIM OCOGEHHOCTSIM, OMNpede/soLHM
HCMOJb30BaHHE HX B KOHKPETHBIX LeNAX anmnapartyphl
(taba. 14). Bunp nusnektpuka onpejessieT OCHOBHbIE 3JIEKT-
puyecKHe HapaMeTpbl KOHJEHCAaTOPOB: CONMPOTHUBJEHHE H30-
JSIUUH, CTaGHJIBHOCTb €MKOCTH, NnoTepd H 1p. KoHcTpyk-
THBHblE OCOOGEHHOCTH OMNpelessiioT XapaKTep HX IpHMe-
HEHHsI: TIOMEeXONOAABJSAIILHe, [OACTPOCYHble, A03UMETPH-
uyecKHe, UMIYJbCHbIE U JP.

2. CUCTEMA
YCNOBHbIX
OBO3HAYEHMHA

YcnoBHoe 0603HaueHHEe KOHAEHCATOPOB MOXKET GHITh CO-
KpallleHHbIM U TOJHBIM.

CokpallleHHOe yCJI0BHOe 0GO3HauyeHHe COCTOHUT M3 GYKB
1 unep. Ilepsobiii snemeHT — 6ykBa WM coueTaHHe GYyKB —
0603HavaloT mNoOjAKJAacc KouaeHcatopa: K — nocTosiHHO#M
emkoctH; KT — noacrpoeunsie; KI1 — nepemMeHHOH €MKOCTH.
Bropo#t ssemeHT o603Hayaer rpynmny KOHAEHCATOpPOB B 3a-
BHCHMOCTH OT BHAA Ju3aNekTpuka (taba. 14). Tperuir sae-.
MEHT nuulieTcs 4yepe3 gedHC U COOTBETCTBYET MOPSAAKOBOMY
HOMepy pa3pa6GoTKu. B cocraB BTOpOro u TpeTbero ajnemeH-
TOB B OTHE/JbHBIX CJAyuYasiX MOXKeT BXOIUTb TakKXe OYyKBeH-
Hoe o0O03HauyeHue.
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YcaoBhoe 0603Hauenue KOHAEHCATOPOB
B 3aBHCHMOCTH OT MarepHaJja AHINEKTPHKA

Tabauya 14

Moaxknacc Tpynna KoHAeHCATOPOB O6o3nauenue
KOHIEHCaTOpOB rpynnel
Kepamunueckie Ha HOMHHAJBbHOE HaMNpsiKeHHe 10
Huxe 1600 B
Kepamuyeckue Ha HOMHHA/NbHOE HampsikKeHue 15
1600 B u Bbile
CreknsiHHbIE 21
Crek/IOKepaMHUecKue 22
TonkonseHouHble 26
CiiofsiHble MaJoil MOLLHOCTH 31
CuofsiHbie GOJIBIION MOILHOCTH 32
ByMaxkHble Ha HOMHHaJBHOE HaNpsKeHHe 40
2 kB, donbrossie
KonpneHnca- BymaxkHble Ha HOMMHa/lbHOe HampsKeHHe 41
TOPBI 2 kB u Bbile, ¢onabroseie
MOCTOSIHHOH | ByMajkHble MeTa/NJH3upOBaHHbIE 42
eMKOCTH OKCHIHO-3/IeKTPOJIMTHYECKHE aJIIOMHHHEBbIe 50
OKCHIHO-3/1eKTPOJNIHTHYECKHE TaHTaJIoOBbIe, 51
HHOGHeBble U Ip.
OG6BbEMHO-NIOPUCTBIE 52
OKCHIHO- N0y TIPOBOIHUKOBbIE 53
C BO3AYWIHBIM AU3JEKTPHKOM 60
BakyymHele 61
ITonuctHposbHbIe 71 (70)
dTopomnacToBbie 72
ITonustunentepedTanaTHble 73 (74)
Kom6HHHpOBaHHbIE® 75
Jlakon/eHo4yHble 76
ITonukap6oHaTHbIE 77
[TonunponuneHosble 78
[Tonctpoeu- | Bakyymubie 1
Hble KOHAeH- | C BO3JYLIHBIM AH3JEKTPHKOM 2
caTopbl C ra3006pa3HbIM [IH3JIeKTPHKOM 3
C TBepAbIM IH3JIEKTPHKOM 4
Konpencaro- | Bakyymuble 1
pbl nepemeH- | C BO3JAyLIHBIM JH3JEKTPHKOM 2
Hoil eMKocTH | C ra3o06pa3HbiM AH3JEKTPHKOM 3
C TBepAbIM [IH3JIEKTPHKOM 4

* KoMOUHMDOBAHHBIN [HS/MEKTPHK COCTOMT M3 OMNPEdENEHHOr0 Coue-
TaHHsl CI0EB PA3JIHUHBIX MaTepHaJioB.

[nsi crapblX THIOB KOHAEHCATOPOB B OCHOBY YCJIOB-
HbIX 0603HayeHHH O6pajiUCb KOHCTPYKTHBHbIE, TEXHOJIOTH-
4eCKHe, IKCIJyaTalHOHHble W JPYTHe NpHU3HAKH (HanpHMep:
KII — kongencatopsl  auckoBble; DT — droponsactosbie
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rensaoctoiikue; KTII — koHpeHcaTopsl Tpy6GuaTele  Mpo-
XOJIHbIE) .

MapkupoBKa Ha KOHJEHCAaTOpax MOXeT GbiTb GYKBEHHO-
uMppoBas, cojepxKallas COKpalleHHOoe 0603HaueHHe KOH-
JleHcaTopa, HOMMHAJIbHOE HamMpsi)KeHHe, €MKOCTb, NOMNYCK,
rpynny TKE, naty usroroBsenusi, u6o LBeTOBas.

B 3aBHCHMOCTH OT pa3mepoB KOHIEHCATOPOB TNpHMe-
HAIOTCS TOJIHBIe HWJIM COKpallleHHble (KOAMpPOBaHHbie) 000-
3HayeHHs] HOMHHAJbHBIX eMKOCTeH M UX AONYCKAeMbIX OTKJO-
HeHu#. HesamuileHHble KoHAeHCATOpPbl He MapKHUPYIOTCH,
a MX XapaKTEePUCTHKH YKa3bIBAIOTCSl HA YNaKOBKe.

IlonHoe o0603HaueHHe HOMMHAJBHBIX €MKOCTEH COCTOHT
H3 LHM(QPOBOro 3HayeHHs] HOMHHAJBbHOH €MKOCTH M 06O03Ha-
yeHHsl efHHHLbl H3MepeHus: (nd — nukopapanel, MKP —
MHKpodapaabl, P — dapansi).

KoanpoBaHHoe 0Go3HaueHHe HOMHHAJBHBIX €MKOCTeH
COCTOHUT W3 TpexX HJH uYeThipeXx 3HAKOB, BKJIOYAIOLIHX
nBe WJan Tpu uuppbl U OykBy. BykBa H3 pycckoro HJH
JJaTHHCKOro aJjihaButa 0003HAyaeT MHOXKHTeIb, COCTaB-
JAOIMA  3HaueHHe €eMKOCTH, M Ofpele/]sieT IMO0JOXKeHHe
3ansaTofl NeCcSATUYHOro 3Haka. BYKBbl IT (p), H (n), M (M)
U (m), ® (F) o6osnauaior muoxuteaun 10~'% 107

1072 u 1. Hanpumep, 2,2 n® o6osnauaerca 212 (2p2)
1500 n® — IH5 (1n5), 0,1 mMk® — M1 (pl), 10 Mxd —
10 M (10p), 1 & — 1P0 (1F0).

JlonyckaeMble OTKJIOHEHHS €MKOCTH (B NpOLEHTax HJH
B NHKodapaaax) MapKUPYIOTCS MOCJe HOMHHAJAbHOIO 3Ha-
4yeHUs1 uu@pamu uau koaom (Ttaba. 15).

Tabauya 15

J.Ionycxaemue OTKJOHEHHS1 €MKOCTH OT HOMHHAJbHOrO 3HAYE€HHS

Jonyckaemoe Jlonyckaemoe Honyckaemoe
OTKJIOHEHHE Kon OTKJIOHEHH e Kon OTK/IOHEHHe Kox
eMKOCTH, % eMKoCTH, % emKkocTH, %
+0,1 B (K) +20 M (B) +0,1 B
+0,2 Cc W) +30 N (®) +0,25 C
+0,5 D(I) |—10" +30 0— +0,5 D
+1 F(P) |—10 450 | T3 +1 F
+2 G@U) |—10 4100 Y (10)
+5 1(M) |—20 450 | S (B)
+20 K(C) |—20 480 | z(A)

[Ipumeuanne B ckobkax ykasaHo cTapoe 0603HaueHHe.
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lIBeToBasi KOLHPOBKA TMPHMEHSIETCS] MJSI MapKHPOBKHU
HOMHHAJIbHOH eMKOCTH, [IOMyCKaeMOro OTKJOHEHHSI eMKO-
CTH, HOMHHAJIbHOTO Hanpsikenus 10 63 B (ta6.1. 16) u rpynnsl
TKE (cm. ta6n. 18, 19). MapkupoBKy HaHOCAT B BHIE
IIBETHBIX TOYEK HJIH MOJIOCOK.

3. NAPAMETPbI
KOHAEHCATOPOB

HomnnanbHass eMkocTh M JOmyckaemMoe OTKJOHEHHE
emkoctd. HomuHanbHass eMkoctb (Cy) — eMKOCTb, 3Hauye-
HHe KOTOpOH 0003HaueHO Ha KOHJAeHcaTope HJH YKa3aHo
B CONMPOBOJAMTEJbHOH AOKyMeHTauuu. PakTHueckoe 3Haue-
HHE eMKOCTH MOXeT OTJIHUaTbCsl OT HOMHHAJbHOH Ha BeJH-
YHHY JOMYyCKaeMoro oTK/JoHeHUst. HoMuHa/nbHBIE 3HaueHUs:
€MKOCTH CTaHAapTH3HPOBaHbBI M BHIOHPAIOTCS H3 OINpefe-
JICHHBIX PSAJOB UYHCeJ] NMyTeM YMHOXEHHSl WJH [AeJNeHHs HX
Ha 10", roe n — weJsioe MOJIOXKHUTEJNbHOE HJIH OTPHLATEIbHOE
yucao. Haubosnee ynorpebisiemble psiibl HOMHHAJbHBIX €M-
KocTed npHBeldeHbl B Tabs. 17 (3HaueHHs [AOMyCKaeMbIX
OTKJIOHEHHH eMKocTe#d cM. B TabJ. 15).

Tabauya 16

Ll BeToBBIE KOAbl MJIS MAPDKHPOBKH KOHAEHCATOPOB

Homuuanbuasi emkocrs, n® I
BET onyckaemoe MHUHAJbHOE
H KO(;lBOi:l unig(‘:;:n MHOXHTEb ozl(p:lf:ce'rﬂu"e ul::])pmxenue, B
uH@pbi
Cepblit — — — 3,2
UepHbiii 10 1 +20% 4
KopuuneBblit 12 10 +1% 6,3
KpacHsiii 15 10 +29% 10
OpanxeBblil 18 10° +0,25 nd 16
JKearbiii 22 10* +0,5 n® 40
3eJeHblil 27 10° +5% 25 nan 20
TCony6oi 33 10° +1% 32 uau 30
duoeToBbI 39 107 —20...4-50% 50
Cephlit 47 1072 —20...4+80% —
Beunbrit 56 107! +10% 63
Cepe6psiHblit 68 — — 2,5
3osoToit 82 — — 1,6
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Tabauya 17

HaunGonee ynotpedasemble psiabi
HOMHHAJbLHBIX 3HAYEHHA eMKoCTeH

E3 E6 Ei12 E24 E3 E6 Ei2 E24
1 1 1 1 3,3 3,3 3,3
1,1 3,6

1,2 1,2 3,9 3,9

1,3 4,3

1,5 1,5 1,5 4,7 4,7 4,7 4,7

1,6 5,1

1,8 1,8 5,6 5,6

2 6,2

2,2 2,2 2,2 2,2 6,8 6,8 6,8
2,4 7,5

2,7 2,7 8,2 8,2

3 9,1

HomunanbHoe Hanpsixkenne (U,). IDTo HanpsKeHue,
0603HaueHHOe Ha KOoHAeHcaTope (MM YyKa3aHHOe B MAOKY-
MeHTalHUH), MPH KOTOPOM OH MOXKeT paboTaTb B 3a4aHHBIX
yCJOBHSIX B TeueHHe CpPOKa CJYKObl C COXpaHeHHeM Mapa-
METPOB B [IOMYCTHMBIX Tnpenesnax. HomHuHanbHOe Hamps-
JKeHHe 3aBHCHT OT KOHCTPYKLUHH KOHAeHcaTopa M CBOHCTB
NpUMeHsieMbIX MaTepuaJsoB. [Ipy 3KcmiyaTauMu Hampsixke-
HHEe Ha KOHAEHCAaTope He JOJKHO MNpeBbIlaTh HOMHHAJb-
Horo. [I/is MHOTHMX THUMOB KOHAEHCATOPOB C YBeJHYEHHEM
TeMnepaTtypsl (Kak npaBuio, Gosee 70...85 °C) momyckaemoe
nanpsixkeHue (U;) cHuKaercs.

Tanrenc yraa norepp (tg 8). Xapakrepusyer akTHBHbLIE
[IOTEPH 3HEPTHH B KOHAeHcaTope. 3HAueHUsl TaHreHca yrIJa
noTepb Yy KepaMHUYECKHX BbICOKOYACTOTHBIX, CJIOASHBIX,
MOJIUCTHPOJIBHBIX U (DTOPOMIACTOBBIX KOHAEHCATOPOB JexKaT
B npeaenax (10...15)-107* mnomukap6onatueix (15...25) X
X 10™* kepamuuyeckux HH3Ko4acToTHbiX 0,035, OKCHAHBIX
koHpeHcatopoB (5...35) %, noymastunenrepedranatubix 0,01...
0,012.

BennunHa, o6paTHasi TaHreHcy yrja norepb, Ha3bIBAeTCH
006pPOTHOCTbIO KOHOeHCaTopa.

ConpoTHB/IEHHE H30JSIUMH M TOK YTe4KH. OTH Inapa-
METpbl XapaKTepPH3yIOT KauecTBO [H3JEKTPHKA H HCIOJb-
3ylOTCS NPH pacueTax BbICOKOMErOMHbIX, BpeMs3afalollHX
1 caa6otouHbix uened. HanbGosee BLICOKOE CONPOTHBJIEHHE
H30JISIUHH Yy (TOPOMNJIACTOBBIX, MOJHCTHPOJNBHBIX M IOJIH-
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NPOMHUJIEHOBbIX KOHJEHCATOPOB, HECKOJNbKO HHXE Yy HHU3KO-
YaCTOTHBIX KepaMHUYECKHX, MOJHKApOOHATHBIX H JaBCAHOBBIX
KoHaeHcaTopoB. Camoe HH3KOe COMPOTHUBJEHHE H30JALUUH
y CerHeTOKepaMHU4YeCKHX KOHAEHCATOPOB.

JInsi OKCHIHBIX KOHJEHCATOPOB 3a[al0T TOK YTEYKH, 3Ha-
YeHHs] KOTOPOTO MPOMNOPLHOHAJbHBI EMKOCTH U HaMpPSKEHHUIO.
HauMeHbLIHH TOK yTEUKH HMEIOT TaHTAJOBble KOHAEHCATOPHI
(OT eaMHHILl [0 [eCsATKOB MHUKpOamImep), Yy aJiOMHHHEBBIX
KOHEHCAaTOPOB TOK YTEYKH, KaK MNpaBHJ/O, Ha OJHH-ABA
Nnopsifika BbILIE.

TemnepatypHbiit ko3dppuunent emkoctn (TKE). 3Iro
napaMmerp, MpHMeHsieMbld [Jsi XapaKTEePHUCTHKH KOHJeHca-
TOPOB C JIMHEHHOH 3aBHUCHMOCTbIO €MKOCTH OT TeMIepa-
Typbl. OmnpenensieT OTHOCHTe/bHOE H3MEHEHHE eMKOCTH
OT TeMmIepaTypbl MPH MU3MEHEeHHH ee Ha OAMH rpaayc llenb-
cusi. 3Hauenuss TKE kKepamMuueckuX KOHAEHCATOPOB M HX KO-
nHpoBaHHbIe 0603HAYeHUsl MpuBeleHbl B Taba. 18.

Ta6auya 18

3naveuns TKE kepamMuueckux KOHOEHCATOPOB
H UX YCJIOBHble 0003HAYeHHS

LiseToBo# KoA
Or?)())’izat_ll_elzlge 31;112%4;;:?;% Homue Crapoe o603HaueHHe
(. l/ C) o603HavyeHns* UBET TMNOKPBITHSA MapKHpOBOY-
KOHAEHCATOPOB Hasi TOYKa
11100 (120) +100 Kpacublit+ CuHuit —
(4120) ~+ ¢proneroBuiit
[160 +60 — » UYepHas
1133 +33 Cepsiit Cepbhiit —
MII0 0 YepHbiii Tony6oit YepHas
M33 —33 Kopuunessiit » KopuuHeBas
M47 —47 Toay6oit+ » —
-+KpacHbli
M75 —75 KpacHblii » Kpachas
M150 —150 OpaHxeBbIH KpacHblii OpaHxxeBas
M220 —220 Kentoiit » XKenaras
M330 —330 3esenblit » 3esenas
M470 —470 lony6oii » Cunsist
M750 (M700) —750 P uoseToBbI# » —
(—700)
M1500 (M1300) — 1500 OpauxeBblii+ | 3eseHblid —
(—1300) | 4 opanxeBblii
M2200 —2200 Kenrtoiit+ » XKenras
+opaHxeBblit

* B cayuasix, korpa aas oGosnauenust rpynnsl TKE tpeGyercsa nBa
BeTa, BTOPOH LBET MOXKeT ObITb MpeaCTaB/eH LBETOM Kophyca.



CaionsiHble M MOJHMCTHPOJIbHbIE KOHIEHCATOPbl HMeIOT
TKE B npemesnax (50...200) -10%1/°C, nosukapGoHaTHbie
+50-107°1/°C. JInsi KOHAEHCATOPOB ¢ [APYrHMH BHAAaMH
aunsnekrpuka TKE He HopMupyercsi. [lonyckaemoe u3meHe-
HHE E€MKOCTH CerHeTOKepaMHUYeCKHX KOHJEHCATOPOB C HeJH-

HeiHOH 3aBucuMmocThio TKE npuBeaeno B Taba. 19.

Tabauya 19

HU3meHeHHe eMKOCTH KepaMHYECKHX KOHAEHCATOpPOB

¢ HeHopmupyembim TKE

Honyckaemoe Crapoe o6o3Hauenne
YcnoBHoe H3MEeHeHHe eM-
6 - R
042332 Ks;;:XBT:::Z? HoBoe o6o3nauenne* user uKBuepTo:oaqp.
rpynn Pagg'P+08T5 ;:50 MOKPBITHS Horo anaKa
H10 +10 OpaHxeBblii +4epHbli Opanxesbiii | YepHblit
H20 +20 OpaHKeBblil +KpacHbIH » KpacHbrii
H30 +30 OpaHxeBbiii+ 3e/1eHbli » 3eneHblH
H50 +50 OpaHxxeBblii+ ro/y6oit » Cuuuii
H70 —70 OpatxeBbl i +(hHONETOBbIH » —
H90 —90 OpankeBblil + 6GeJbli » Besbrit

* B caywasx, korga AJsi o6o3HaueHusi rpynnbl TpeGyercst nBa LBeTa,
BTOPO# LBET MOXeT GhITh MpeACTaBJ/eH LLBETOM Kopmyca.
CrnpaBouHble JaHHble KOHIEHCATOPOB MpHUBeleHbl B Taba. 20—26.
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