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BBEOEHMUWE

B coorBerctBuu ¢ locynapcTBeHHBIMH cTaHJapTaMH
CCCP nociefHuX JIeT 3JIEKTPUYECKUM CONDPOTUBJIEHHAM
Kak pajauoleTrasiiM IIPHCBOEHO Ha3BaHHe PE€3HCTOP bl
DTO0 chelaHO AJs1 TOTO, 4TOOBI pasiuyaTh «CONPOTHBIIE-
HHMe» KaK H3JleJiMe M <«CONPOTHBJEHHE» KaK ero (Qusuye-
CKO€ CBOMCTBO, 3/71eKTPHYECKYIO BeJHUYHHY.

Pesuctophl, conpoTuB/ieHHe KOTOPHIX Hesb3sl H3MEHATb
B 3KCIUIyaTallu¥ Ha3bIBAIOT TOCTOSIHHBIMH Pe3HCTOpaMH
(puc. 1,a u 6).

Pesuctophl, ¢ NOMOLIBIO KOTOPHIX OCYLIECTBASIOT pas-
JUyHble PEeryJupoOBKH B amnapatype IyTeM U3MeHEHHS HX
COTPOTUBJIEHHS] BpallleHHeM oceH, Ha3bBAIOT N e peM e H-
HBI MM Pe3HCTODaMH WM NOTeHLHOMeTpamu (puc. l,6—e).

Pesucrophl, cOnpoTuBjeHUe KOTOPHIX H3MEHSIOT TOJBKO
B Tpolecce HajaXXuBaHUsl (HACTPOHKHM) anmapaTtypsl C
DpUMEHeHHeM MHCTPYMeHTa, HalpuMep OTBEPTKH, Ha3blBa-
I0T peryJupyeMB MU pesuctopamu (puc. l,9c u 3).

Ilo pomy marepuana, u3 KOTOPOTO HM3rOTOBJEHH TOKO-
NpoBOJSILIYE YACTH PEe3HCTOPOB, OHU pa3felsiioTcs Ha Ipo-
BOJIOYHBIE W HENpOBOJIOYHBIE. B mociefHUX TOKOIPOBOJLOM
SIBJSIOTCS. TNOJNYNPOBOJHUKOBHIE MaTepHa/dbl HJIH  ClHe-
HuajbHBle MeTa/lIMdeCcKue CIJIaBbl BBICOKOT'O YJeJbHOTo
conpotuBJieHusi. Kpome TOro, HenpoBOJIOYHBIE PE3UCTOPHI
pasgesiloTcsl MO0 OCHOBHOMY KOHCTDYKTUBHOMY NpH3HaKy
Ha NJ1eHOUYHHBEe U 0O6beMHB e, B mNJIeHOYHHX pe3H-
CcTOpax IOJYNPOBOAHUKOBBIH MaTepuas WJIM MeTajjiyue-
CKUH CIJIaB HaHeceH Ha NOBEPXHOCTb KePaMHUKHU HJIH HHOTO
H3OJIAIIMOHHOTO MaTepHasia B BHe TOHKOIO CJOSI — ILIEH-
k. ToxkonpoBoasimasi yactb OOBEMHOTO HENPOBOJOYHOIO
pesnucTopa mpeicraBiasier co0oil cTep:KeHb WM TeN0 MHOH
()OpMEI H3 OJYNPOBOLHHKOBOTO Marepuala.
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HauGonee pacnpoctpaHenbl B pajnoanmapatype He-
npoao.noqnbxe IJeHOUHBLIE Pe3UCTOPHl, 00Janalole JUHER-
HOH BOJIbT-aMMEepHOH XapakTepHCTHKOH (TOK uepe3 pesH-
CTOpP HpPaKTHYECKU HPOMOPLHOHAJEH NPHJIOXKEHHOMY K He-
My HanpsiXKeHuio, CONpPOTHBJIEHHE ero MaJjo 3aBHCHT OT
TEeMIepaTypel W APYruX BHELIHHX Bo3JefictBuil). Pesucro-

Puc. 1. YcioBhee rpaduue-
ckue 0603HayeHus pe3ucTopoB
Ha TMNpHHUHMINHAJbHBIX CXeMax
a — ofuiee oGO3HaueHHe IOCTO-
SHHOro pe3HCcTopa;

6 — nocTosiH-
HBEIi DPE3HCTOP C OTBOAOM; 8 H
2 — o6ulee 0GO3HAYCHHE MEPEMEH- 6 8 ) 2 ) ﬁ
HOFO pe3ucropa; 0 — nepeMeHHbIA

Pe3HCTOp ¢ PYyYKOfA ynpaBJIeHHS
HAa nepefHell mNaHeJH mnpubopa
(annapara); e — T0 Xe Ha GokKo-
BOM MaM 3adHel CTEeHKe; % — pe-
TYJIHPYEMbIfl PEe3HCTOp (RampuMmep,
C NpHMEHEHHEM OTBEepTKH), NoX-
CTPOEYHbI}f pe3ucTop; 3 — TO XKe,
6e3 yKasaHuf cnoco6a peryaupo-
u)

BaHHA; 4 — BApHCTOD; K — TePMO-
pesucrop (-repuncrop) 2 — doto-
peancrop

pBl 3THX TUIOB TOJYYMJIH LIHPOKOE PacnpoCTpaHeHHe B CH-
Jy CleAyIOLUX HX NMPEMMYLIECTB MO CPaBHEHHIO C NPOBO-
JIOUHBIMH PE3HUCTOPaMM: &) 3HAYUTEJbHO MEHbUIME pPa3Mephl
u Bec; 0) He3HauuTeJbHble HHAYKTHBHOCTb H COOCTBEH-
Hasi eMKOCTb; B) IIOCTOSIHCTBO COIPOTHBJIEHHSI B HIHPOKOM
JuanasoHe 4acToT W ') JelleBH3HAa W NPOCTOTa B H3rOTOB-
JEHHH BIJIOTb JO CONPOTHBJIEHUH B JIECATKM MeroM H
6oJiblue.

Kpome Toro, B pajii03/JeKTPOHHOI annapaType= npuMme-
HSIOT HENPOBOJIOUHBIE HeJIMHEHHblE PEe3UCTOpH: a) BapH-
CTOpHl, CONPOTHBJEHHE KOTOPHIX CHJBHO H3MEHsIeTCs IIPH
H3MEHEHHH NPHJIOKEHHOr0 K HUM HampsixeHus (puc. l,u);
6) TepmopesucTopsl (TEPMHCTOPBI), CONPOTHBJIEHHE KOTO-
PHIX pe€3KO H3MeHsieTcsl NpH H3MEHEHHSX TeMIepaTyphol U
HampsixkeHuss (puc. 1,k); B) cdotopesuctopn (¢orosie-
MEHTHl ¢ BHyTpeHHUM ¢oToaddekToM, puc. 1,.2) — npubo-
pbl, CONPOTHBJIEHHE KOTOPHIX yMeHbLIaeTcsl MOJ JAefcTBHEM
CBETOBHIX Jyyell WM UHBIX H3JyYeHHH (OHO 3aBHCHUT TaKxe
OT TNPHUJIOKEHHOTO HanpsKeHus).



OBO3HAYEHHSA BEJINYHH,
NPUHATBIE B CMIPABOYHUKE

G-— TeMNepaTypHbii KO3 GUUHEHT CONPOTHBJIEHHST pPe3HCTOPa,
%/epad (nns Tepmopesucropa npu temnepatype 20°C).

Qo6 — TeMMepaTypHblii KO3(GhHUHEHT HeNH, cOCTOsALleli M3 TepMo-
pe3ucTOpa M JIHHEHHOTO pe3HcTOpa (pe3HCTOPOB) INPH TeM-
neparype 20° C, %/epao.

O;— TeMIlepaTypHHIA KO3(dHUHEHT TepMope3HcTOpa NpPH 3aAaH-
HO# TeMmneparype, % /epad.
Dyayc— HanGoMbIIMiA JHaMeTp KOpHyca pesdcTopa (TepMOpPE3HCTO-
pa), mm.
I — BesqMyMHA TOKa TMOCTOSIHHOTO MJIM NEpeMeHHOro (fmeicTByio-
Hiee 3HAYeHHe), Ma, a.
Lyaxc — Hau6osblias AJIHHA KOPIyca Pe3nucTopa, MM.
— 3JIeKTPHYECKast MOLLHOCTD, 87.

P\ — HOMHHA/NIBHAS MOLHOCTb PACCEesiHHs PE3HCTOPa, 6T.

Mui — MHHHMaJIbHasi MOILHOCTb pPaccesiHHsi TepMOpe3HcTopa, M6T.
Ppyaxe — HONYCTHMAsi MOLIHOCTb DACCESIHUSI PE3UCTOPA WJH TepMope-
3MCTOpa NPH MaKCHMaJIbHOH paGoueil TeMneparype, M8T.

Ppace — MOLIHOCTD paccesiHdsl Pe3ncTopa, 6r.

Ry— conpoTusienne pe3nCTOPa, BKJIIOYEHHOTO I0C/AEA0BATENbHO
¢ TepmopesHcTopoM B uenb ¢ 3aganubim TKC, om, xom.
R, — conpoTuBieHHe HArpy3KH NOTEHLHOMETPa, oM, KOM, Mom.

Ryarp— cONpPOTHB/eHHe NpefiebHO HarpyXeHHOro HOMHHANa pe3H-
CTOpa, KOM.

R o — HOMHHA/NbHOe COMPOTHBJIEHHE pE3HCTOPA, TEepMOPE3HCTOPa,
om, kom, Mom, F'om.

Ropu— o6liiee CONPOTUBIEHHe 3/1eKTpHUecKO# uenu ¢ 3agasusiM TKC
(cocTosileli M3 TepMOpe3HCTOpa H OGLIYHGIO pe3HcTOopa),
oM, KOM.

Ry — conpoTuBIeHHe NMepeM eHHOTO pe3nucTopa MeXKIY ero KpaiHH-
MH BHIBOJiaMH, oM, Kom, Mom
R;— HOMHMHa/IbHOE CONPOTHB./IeHHe TEPMOPE3HCTOPA, NPHMeHEHHO-
ro B 3/1eKTpuyeckoii menu ¢ 3afanusiM TKC, om, xom.
Ry — conpoTHBleHHe Pe3UCTOpa, HIYHTHPYIOLIETO TEPMOPE3HUCTOP
B uenu ¢ 3agauiniM TKC, om, kom.
t — temneparypa, °C.
tmanc — TNpenenbHas pabouas TeMnepatypa pesHcTOpa, °C.
tyom — HauboNbIIAs TeMNepaTypa, NPH KOTOPO# PE3HCTOP MoxKeT
paccenBaTh HOMHHAJDbHYI0 MoLLHOCTb, °C.
T — NOCTOSIHHAs! BDEMeHH TepMOPE3HCTOpA. Cex.
U — HanpsKeHne NOCTOSIHHOIO TOKa, AeficTBylOllee HampsKeHHe
nepeMeHHOro TOKa, 8.
U yake— NpenenbHOe pabGouee HampsiKeHHe pe3HCTOpa, 6r,




KJIACCU®HUKALHS U NMAPAMETPbl PE3HCTOPOB

PesucTopn KiaccHGUUUPYIOT: a) mo tumaM (KOH-
CTpyKuuH); O) N0 HOMHHAJbHOH MOIIHOCTH paccesHus —
HauboJibllled MOIIHOCTH, KOTOpas MOXKeT IJHUTeJbHOe Bpe-
Msi pacceuBaThbcsl Ha pPe3nCTOpe; B) O HOMHHAaJbHOH Besu-
YHHe 3JeKTPHUECKOrQ CONPOTHBJIEHHS (COKPalLleHHO, HOMH-
HaJl CONMPOTHBJ/IEHHSI) U T) Mo HaubGosblleMy JONYCKaeMOMY
OTKJIOHEHHIO JeHCTBUTENbHOH BEJHUHHBl COMPOTHBJIEHHUS OT
HOMHHAJIbHOJi (9TO OTKJOHEHHE Ha3blBalOT HHOrLa COKpa-
LIEHHO JOMYCKOM).

[MepeMeHnHbie pe3ucTOpnl (MOTEHIMOMETPHI) ellle pasJiu-
Yal0T MO XapakTepy M3MeHEeHHs MX CONPOTHBJEHHS MeXAy
KpadiHUMK U CPeJHMMH BbHIBOJAMM TNPH BpallleHHH HX OCeH.
H3roToB/igI0T TepeMeHHble Pe3UCTOPHl CAEAYIOUMX BUAOB:
a) y KOTOpHIX CONpPOTHBJIEHHE MeXJY CPeJIHHM H JIOOBIM
M3 KpalHMX BbIBOJOB H3MeHsieTCs MNPSMO NPONOPUHOHA/b-
HO yray nmoBopora ocd (nuHusI A Ha puc. 2); 6) Yy KOTOPBIX
CONPOTHBJIEHHE MeXAy CPeJHUM H TNpaBbIM BbIBOAAMH
(ecniu CMOTpETb Ha Pe3UCTOp C3add — CO CTOPOHHI, MPOTH-
BOTIOJIOXKHOH CTOPOHE OCH) TpH BpalieHHH OCH MO YacOBOH
CTpe/iKe U3MeHseTCsl Mo JorapuMuueckoii KPHBOH: BHaya-
Jle OTHOCHTeJbHO GHICTPO, a 3ateM MelneHHee (yquHuA B Ha
puC. 2) H B) y KOTODHIX CONPOTUBJIEHHE MEXIY CPEIHHM H
npaBbiM BHIBOJAMHU NpPH BPallleHHH OCH IO 4aCOBOH CTpes-
Ke H3MeHsieTcss N0 O6paTHO JorapupMHUecKOR KpHBOW:
BHAuajle OTHOCHTEJIbHO MeIJICHHO, a 3aTem ObicTpee (JH-
uus B).

KpoMe TOro, MOCTOSIHHBIE M NepeMeHHble PEe3UCTOPH Xa-
PaKTepU3YIOTC HEKOTOPbIMH APYTMMH MapaMeTpaMH, O KO-
TOPHIX CKa3aHO HHXKe.

HomuHaabHOe COnMpoTHBJCHHE — Q6O3HAUEHHOE Ha pe-
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aucrope conporusienue (taba. 1). [na nepemeHHOro u pe-
TYJHPYEMOrO pe3HCTOpa 3TO CONPOTHBIEHHE MeXAY ero
KpafinuMu BuiBofiaMu. Ha HempoBoJIOHBIX pesucropax BMe-
CTO eJMHHILI H3MEPeHHS KHJOOM YacTO CTaBAT GYKBY «K»,
BMecTo MeroM — OykBy «M», a o6o3naueHue oM BOOOGUIE HE
CTaBAT.

(]
S
S
Rl

)

BBedennas yacme conpomubenun %”,
g .
1

R
S

S

. 1
0 20
Yaems nosWozo yzna nobopoma ocu,%s

L Il J
40 60 80 100

Puc. 2. KpuBble, NoKa3biBaionine 3aBHCHMOCTb BeJH-
YMHH BBEeJ€HHOTO COMpOTHBJEHHS OT yrJja NoBOpOTa
OCH NepeMeHHOr0 HenpoBOJIOYHOTO Pe3HCTopa.

OTK/JOHeHHe OT HOMHHaJAbHOH BeanuuHbl. [TocrosiHHbIE
PE3UCTOPHl LIMPOKOTO TNPHMEHEHHs H3rOTOBJSIOT C HaH-
GO/IbIIAMH AOMYCKaeMbIMH OTKJIOHEHHAMH OT HOMHHaJbHOH
BeJIMYMHHL comporuBienuss =5, =10 u +=20%. OtkioneHue
+5 uau +£109% yxkaswiBaercsi Ha pesucrope. MHorna Bme-
¢T0 0603HaueHus 5% Ha pesucrope CTOMT puMcKaa Hu-
pa I (nmepBuifi Kaacc TouHOCTH ), a BMecTO *10% — nud-
pa II (Bropoit knacc TounoetH). CONpOTHB/IEHHE PE3UCTO-

8



Tabanna l

PAabl HOMHHANLHBIX CONpOTHBIeHHA pe3ucropos
WPH PABAMYHBIX HONYCKACMBIX OTKJAOHEHUSX!

Nonyckaemsie OTKJAOHEHNUH OT HOMHHAALHBIX BEJIHYHH conporusneﬂuﬁ

+£5% | £10% £10% +£10% | +20%

+20% | 5%

:t20%|i:5%

HOMHHAJIbHBIE COIMPOTHUBJIEHH:

OMbI, NE€CATKH OM, COTHH OM, KHJIOOMHI, AECATKH KHJIOOM, COTHH KHJIOOM,
MeroMbl, NecATKH Merom

10 10 1,0} 22 22| 22|47 a7 | a7
1.1 2.4 5.1

1.2 | 1.2 2.7 | 2,7 56 | 5.6

1.3 3.0 6,2

15 | 15| 1,5} 33| 33| 33|68]| 681/ 68
1.6 3.6 7.5

1.8 | 1,8 3.9 | 3,9 82| 8,2

2.0 4.3 9.1

! ITepeMeHHbie HENPOBOJOYHLIE PE3HCTOPHI HITOTABAUBAIOT C HOMHHAJHHBLIMM
COMPOTHBACHHAMH TONbKO NO paay «+20%», HaumHas c 47 oM, c JONYCKaeMbiMH
OTK/IOHEHHAIMH OT HOMHHana +20, +25 u +30%; pesucropsi Tumos CI1-1 — CII-V,
KpPOMe TOro, H3rOTaBJIHBAIOT C HOMHHAJbHBIMH CONpOTHBJAeHHAMH 500 om; 2,5; 5;
25; 50; 250 u 500 xox; 2,5 u 5 Mox.

pa, Ha KOTOPOM OTKJIOHEHHe He VKa3aHO, MOXeT HMeTb OT-
KJIOHEHHe OT HOMHHaJbHOH BeanunHbl +=209%.

ITocTosiHHBIE pPE3HCTOPLI, NpeJHa3zHayaeMble clienHaldb-
HO JJIsi MCNOJb30BaHHA B M3MEpPHTeJbHOH ammaparype H
B JPYrux caydyasx, xoraa tpebyercs 6oJibliasg TOYHOCTb CO-
NPOTUBJIEHUII TNpHUMEHSIeMBIX pPEe3HUCTOPOB (TOUHbBIE, MpelH-
3HOHHbIE PE3HCTOPBI), U3rOTOBJAIOTCA C MEHbIIHMH OTKJIO-
HEHHAMH OT HOMHHAJbHBIX BeJWYHH cOnpoTHBaeHnit: *+0,1;
+0,2; =0,5; =1 u =2%. J[onyckaemoe OTKJIOHEeHHE OT
HOMHHAJILHOTO CONPOTHBJIEHHS Ha 3THX pe3ucropax, Kak
npasuso, o603HavaeTcs.

[TepemeHHble HEMPOBOJNOYHbE DPE3HCTOPbI H3rOTaB/IHBA-
10T ¢ HanGO/MbIIUMH JONYCKAaeMbIMH OTKJIOHEHHAMH OT HO-
MuHaaa +20, =25 u +30%, KoTOpble Ha pe3ucTopax He
c60o3HavawTCs.

CocesHHe HOMMHaAJbl DPE3UCTOPOB € JAaHHBIM JONMYCTH-
MbIM OTKJIOHeHHeM OTJHUYAITCA [PYyr OT Apyra Tak, uTo
HauOboJibllee (aKTHYECKH BO3MOXKHOE COIPOTHBJEHHE pe-
3MCTOPa, MapKHPOBAHHOrO KaKOH-THO0 HOMHHAJbLHOH Be-
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JIMUMHOMN, cOBnajiaeT ¢ HauMeHblueH (PaKTHYECKHM BO3MOXK-
HONl BeJUUHHOM (MJM HecKoJabKo GoJablue) 6Gumkanuiero
6oJbiiero HOMHHasa. Tak, HanmpuMep, MocJe HOMHHaJa
100 xom mno pamy «*=20%>» uner Homunan 150 xom, Tak
Kak 100 xom+20% =120 xom, a 150 xom —20% =120 xonm.
JIAs ApYyrux psfoB pa3HHLla MeXAYy COCeJHWMH HOMUHaJa-
MU MeHblile. :

Ha 3aBonax-u3roToBuUTeNsiX HOCTOSIHHBIE HENPOBOJOY-
Hble PEe3UCTOpPhl IIHPOKOro NpPUMEHeHHs Ppa3bpaKOBLIBAIOT
Tak, uTO (PakTHyecKOe OTKJOHEHHWEe OT HOMMHAJbHOH BeJH-
YHHBI CONPOTHBJIEHHI PE3UCTOPOB ¢ MapKHPOBKOH «5%>» He
npesbimaer +=3-+-4% u ¢ MapkupoBkoi «10%>» +8-+9%.

Heo6xomumMo 3aMeTuTb, YTO (PaKTHYECKHE OTKJIOHEHUA
BeJMYMH COMNPOTHBJAEHHH He BHIXOAAT 3a Npeledbk LOHY-
CKaeMblX TOJBKO B HODMaJbHBEIX YCJAOBHAX (TeMmnepaTypa
15—25° C, oTHoewre/bHas BJaXKHOCTh He Bbile 80%); B
HHBIX KJIHMaTH4e€CKHX YCJAOBHAX OTKJIOHEHHS MOryr OBITH
6oablue.

IIp#MeHHMOCTD PE3HCTOPOB C Pa3JIMMHBIMH OTKJIOHEHH-
SIMM OT HOMMHAJbHOW BeJMYMHBI CONMPOTHBJIEHUA OIpejie-
JifeTcsl MeCTOM HX B cXxeMax. Ecan paxe oTHoeMTeIbHO.
60JIbIIOE N3MeHeHHe COMPOTHBIEHHA Malo BJIUAET Ha pe-
XHM pabOTHl CXeMBbl, MOXKHO HCHOJIb3OBaTb PE3HETOP C @T-
KJoHeHHeM oT HomuHajaa *=20Y%. B pagnoannapatype Hau-
Gojlee pacrnpoCTPaHEHbl HENPOBOJOYHbIE PE3HCTOPH ¢
oTKJOHeHHeM ot HomuHana *+109%. Pesucrtopsl ¢ MeHplin-
MH OTKJOHEHHSMM HCHOJb3YIOT B HENfAX, OT KOTOPLIX 3aBH-
CAT BpeMeHHbEle mapaMeTphl CXeMbl, a TaKXe B liensx, Ko-
TOpble JOJIXKHBI YCTaHaBJHBAaTb W NOANEPHKHUBATb C, MOBH-
LIEHHOH TOYHOCTBIO PEXHMbI PabOTHI JAMIT.

Tak, nanpumep, B Lienu ynpabJdiollell CeTKH JaMIbl Ka-
ckajna ycunenns BY u ITH, ogHOTaKTHOrO Kackajga ycuJje-
nus HY, cerounoro nerekropa M 3/1€KTPOHHO-CBETOBOTO
HHJVKAaTOpa HACTPOMKH, a TaKXKe B Llemy CHTHAJbHOH cert-
KM npeoGpa3oBaTesNsi UacTOThl CynepreTepolinHa, B LENH
APY, B cxeMe jauognoro AM jerekTopa, B pa3sBsi3biBa-
omeM GUIbTPe llenu YhpaBisioillell CeTKH 3JeKTPOHHOM
JaMIbl ¥ B UeNM KOJJIEKTOpa TPaH3HUCTOPa MOXKHO NpHMe-
HHTb HENPOBOJIOYHBLIH DPE3UCTOpP C JIIOOHIM OTKJIOHEHHEM OT
YKa3aHHOH B cXeMe WJM IOJYYEHHOH pacyeTOM HOMH-
HaJbHOH BeNHYHHBI CONPOTHMBJEHHS M Ja)Ke C COCeLHUM
HO%/[HHaJleblM conpoTHBJeHneM no  panxy «+20%»
tabs. 1.
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Onnako Bo u3bexkaHHe BPeAHOTO BJAUAHWUA Ha paboTy
cxeMbl OGPATHOrO TOKA YIPaB/AKOUIEH CETKH S/E€KTPOH-
HOH JlaMMbl COMNPOTHBJ/IEHHE PE3UCTOPa B LEHH 3TOH CETKH
He NO/KHO IIpeBbliiaTh CACAYIOUNX BEIHYHH:

470 kom — ana aamn 2IT1I1, 6)K3I1, 6K4I1, 6H2I1, 6HIC,
6IT111, 6I13C, 6I120C u 6I136C;

1 Mom — pna namn 1B1TI, 1KI1I1, 6)K 111, 69K5I1, 6pK9I1
6K13I1, 6H3II, 6H5C, 6HI3C, 6HI14I1, 6I17C, 6I114II,
6IT15T1, 6IT18I1, 6P4IT a Takke [AJA MNEeHTOAHBIX uYacTed
aammn 61T, 6311 u 6P5IT;

2 Mom — pas aamnel 211211 u 61311,
2,7 Mom — paa gamm 1B2I1, 1K2[1, 6E1IT u 6)K32I1.

PeaucTop B aHOAHOH LeNW JaMmbl, B LUelH YyOpasaf-
IOWKMX ceTok Jsamn aByxraktHoro HY kackana, B uensx
sMMHTepa ¥ 6as3bl TPAH3UCTOpA, B LENU TeTepOJHHHOMA CeT-
KH JaMObl npeo6pasoBaTesis  4acToTsl, B Jerekrope UM
CHrHaJIOB (JeTekTop OTHOWIeHUH, APOOHBIN AETEKTOp, AH-
CKPpUMHHATOP), pPE3HUCTOP CrJaXKHBAIOWEro HWJIH pa3BA3bI-
Baiouiero ¢uabTpa aHOAHOK nemnH, pe3ucTOp aBTOMAaTHYe-
CKOrO CMELIEHHsi Ha YHpaBJfAIOUIYI0 CETKYy MOAOrpeBHOH
JaMmsl (B Oemu ee KaTrona), a TaKXKe Pe3HCTOp, TNOHUKa-
IOIIHH Hanpsi’KeHHe Ha SKPaHHPYIOM(YIO CETKY JaMIbl Ka-
ckagos ¥YBY, YITY, YHY u npeoGpasoBatenss 4acTOThl re-
TEPOANHa, cllefyeT Bui6paTh C JOMYCKAeMbIM OTKJIOHEHHEM
+10%. Ecan npuMeuuTh pe3ucTOp C JOMyCKaeMbIM OTKJO-
HeHHeM +20Y%, TO, BO3MOXHO, MpPHAETCS AJMA YCTaHOBJEHHS
HOPMaJIbHOTO peXXHMa Kackaja MoAGHpaTh PEe3HCTop.

B uenfix 4aCTOTHOH KOPpPEKHUH H OTPHLATEIbHOH 00-
patHol cBA3u ycuauteseir HU, B menutensix HamnpsKeHHs
TaKKe HYXKHO NPHMEHATb PE3UCTOPHl C JAONMyCKaeMbiM OT-
knonenneM *+10%, HO m npu TaKoM JONYCKe HX 4YacTo
NPHXOJHTCH TIOAGMPATbL MPH DPEryJHpPOBKE H3rOTOBJEHHOH
anmnaparypsl.

B kayectBe /106aBOYHBIX CONPOTHBJIEHHI BOJLTMETPOB
(MuU1IHaMOepBOJILTOMMETPOB)  Jyullle BCero IIPUMEHSTb
pPe3HCTOpbl MNOBbLILIEHHOl  TOYHOCTH C OTKJIOHEHHEM  OT
HOMHUHAJLHOTO CONPOTHBIEHUA He Xyke =+0,5--2% (ru-
nos YJIH, BJII1, MITI).

Ecau takue pesucropbl npuobpecTH TPYAHO, TIPHXO-
AUTCA NpuUMeHATb pesuctopsl THHa BC ¢ MapkdpOBaHHBIM
HONyCKaeMbIM OTKJOHeHHeM *5%, noa6upas pesucTopbl
H3 HX 4YHcaa ¢ BO3MOXKHO MeHbIHMM (DaKTHUECKHM OTKJO-
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HEHHWEeM OT HOMHHaJbHOro comnporubienus. Ha kaxgom ra-
KOM pe3HcTOpe B STHX cJyyadx JOJKHa paccedBaThCl
MOILIHOCTb B 3—5 pa3 MeHbllle HOMHHAJBLHOH.

MomHocts pacceuBannsi. Ilpy mnpoxoxaeHWu No pesu-
CTOPY 3/]EKTPHYECKOrO TOKa BCS BbilensieMasi B HEM 3Hep-
rug npespaluaercd B TensoBylo. Uem GoJsblie conpoTHBie-
Hue pesucropa R u Gousblie ToK / uepe3 Hero (ueM GoJblie
najenue HanpsokeHust U Ha pe3ucTtope), TeM GOsbliasi MOUI-
HocTbh P uHarpeBaer pesucrop; npu 3toM P=I[?R nan
P=U?/R. TlpuoGperaeMoe De3HCTOPOM TemJIO PacceHBaer-
¢l B OKpyxKkawuiee InpoctpaHcTtBo. Uem Gosblie MoBepx-
HOCTb pe3HCTOpa M HUXKe TeMIepaTypa OKpy:Kaloulefl cpe-
Jbl, TeM Jierde ycJOBHs TellJlonepelaiyH OT pe3ucTopa B 3Ty
cpeny. Eciu BesuuMHa TOKa yepe3 pe3HcTop (uaH maje-
HHe HanpsKeHus Ha HeM) HeW3MeHHbI, TO 1O HCTeweHHH He-
KOTOPOTO BPeMeHH HACTyNmaeT COCTOSIHHE TeIJIOBOr'O PaBHO-
BECHSI: KOJIHYECTBO Temja, TMOJYy4YaeMOro pe3HCTOPOM 3a
¢IMHHIY BpeMeHH, CTAaHOBHTCA PaBHbIM KOJHMYECTBY pac-
CEeMBAaeMOro WM TeIja, ¥ TeMnepaTypa pe3ucropa YCTaHaB-
JivBaeTcsi (nepecraer BO3pacraTh).

Honyctumass nis pes3ncTopa TeMmmepaTypa 3aBHCHT OT
€ro KOHCTDYKUHH (reoMeTpHYECKHX pa3MepOB, KOHpHry-
p4allMHi, MPUMEHeHHBIX MaTepuasoB u T. n.). IIpn npesbiue-
HHM 3TOH TeMNepaTyphl (neperpeBe) Pe3nCTOpP MOXKeT Bbiii-
TH M3 CTPOA.

HomunaabKo#l MOUIHOCTBIO pacceHBaHUA  Pe3uCTopa
Ha3blBAlOT TNpejieIbHYI0 MOHIHOCTb MOCTOSIHHOTO HJM Hepe-
MEHHOrO TOKa, MIPH KOTOPOH DPe3HCTOP MOXKeT IJIHTeslbHOoe
BpeMs HalexXHo pa6GoTaTh, ecnH TeMmMrnepaTypa OKpy»Ka-
ied cpennl He NpeBblHIaeT fy,. OITa TeMlepaTypa AJA
Pe3UCTOPOB pa3JMYHBLIX THUIOB YKasdaHa B Taba. 2 (mpu
3TOM TeMIepaTypa HarpeBa pe3dcTOpa He NpeBHILIaeT HA0-
NYCTHMOH) .

Ecnn  BecaeacTBue EbiAeNEHHS TeNJa 3JeKTPOHHBIMH
JiaMnaMH, MOIIHBIMM TpaH3uCTOpaMH, TpaHchOpMaTOpaMu
DHTaHWS M JPYIMMH 3JleMeHTaMH CXeMbl TeMnepaTypa
BHYTPH annapartypbl G6oJibllie BENHUYHHBI Py, HO HAa KaXK-
Jibie 10°C npeBbillleHHs] TeMIepaTypbl CBePX oy Npelesb-
Hasi MOILHOCTb paccesiHusi NOJIKHA CHHXkaTbcs Ha 15%
NpM  WCIOJb30BaHHM HEMPOBOJIOYHBIX PE3HCTOPOB THNA
BC, na 14% npu ucnonb3oBaHuu pesucropos thna MJIT,
MT uan KM 1 Ha 4% npu HCOJNb30BaHWM NPOBOJIOYHBIX
3MaJHPOBaHHLIX PE3HCTOPOB.

12



Tabauua 2
PaGoune TeMnepaTypnl pe3ucTopos

tiow | Imaxes Lost | Imaxer
Tun pesucropa l!,%“ ngéxc Tun pesuctopa uo&t Méléc

[MocTosiHHble pe3HcTOPLE

BC, YJ/IM 40 100 MJIT, M/IM 70 125
KHUM 55 100 MT 150 | 200
YJH 60 80 MIrn 55 55
BJ 60 60 |13, NnaB, Nd3BP 40 155

IlepemeniHbie pe3HcTOPH

cn 20 70 Crns3-7, Crs-8 70 70
TK, BK,
CHK, CHBK 20 60 Ccno 80 130
Tepmopesucropst
MMT, KMT 20 125%

* Hasn pe3sucropos KMT-§ u MMT-§ ¢
=180° C.

Maxce=70"C, a aan pesucropos KMT-{

tuakc

MakcuMajipHbie paGoude TeMmepaTypbl fyue MAJ51 pe-
3HCTOPOB pPa3/MYHBIX THIIOB, KOTOPbie COBEPUIEHHO HEAO-
NyCTHMO TpEBHIIATb NPH 3KCIJyaTalUH, TOXKE YKa3aHbl
B Ta6J. 2.

B ycioBHfIX TemJIOBOro pexuMa annapaTtypbl C 3J€KT-
pPOHHBIMM JlaMnaMu pesuctopbl Tunos MJIT, MT, 113, I19B
u [19BP moryr o6GbiuHo paboTaTh B 3/JEKTPHUECKOM DPEKH-
Me, COOTBETCTBYIOIEM TOJHOH HOMHHAJIbHOH MOIIHOCTH
paccesiHusi (AJs1 MOBbILIEHUS] HaAeXKHOCTH peauctophl MJIT
rejlaTeJbHO Harpyxatb He cBbimie 70%  HOMHHaJbLNOH
MolHocTH), a pesucropsl BC no 509% HomuHa/bHOH MOUI-
HOCTH paccesiHUs.

HomunanbHyio MOLIHOCTb paccesiiist NOCTOSIHHOIO JiH-
HefiHOro pesucropa (a Takxe ¥ TaK Ha3blBaeMbIX OGBEM-
HbIX TlepeMeHHbIX Pe3HCTOPOB) OOBIYHO YKa3biBaeT YHCJIO,
BXOJsflllee B ero HauMeHoBaHue. Hanpumep, HOMHHaJbHAaA
MOMILIOCTb pacceuBaHusi pesucropa BC-0,25 pasna 0,25 ar,
pesucropa MJIT-1 — 1 g7, pesucropa [19B-10 — 10 sr. Ha

13



pesucTopax MaJjbiX pPa3MepoB M3-3a HeJOCTaTKa MecTa HOo-

MHHaJbHasi MOILLHOCTb paccesiius oOGbIYHO He 0603HaueHa;

ee MOXHO ONpeleuTb MO TeOMeTpPHYeCKHMM pa3mepam pe-

sucropa (cMm. Tabna. 4). Pesnucropbl ¢ pasiIUYHbBIMM HOMH-

HaJbHBIMHM MOILHOCTAMM paccesiHusi 0603HAYalOT Ha NPHH-
IMNHaJbHBIX cXeMaX, KaK MOKa3aHo Ha DHc. 3.

MNpenenbHoe HanpsKeHUe — HaM-

6osibilee HanpsikKeHHe, NPH KOTOPOM

pe3sucTop MoXeT HalemHo paborats.

BenuunHy HanpsiKeHusi NOCTOSHHOTO

TOKa MJIK JEHCTBYIOIErO HalpPsSIKeHHs

«0,1250m 0256m  056m  pnepeMenHoro Teka U (8), koTopoe no-

MYCTHMO NPHJIOXKHUTb K Pe3ncTopy (na-

JeHne HanpsKeHMs Ha pes3ucrope) ¢

JIaHHON MOLLHOCTBLIO paccesirua P (81)

M JlaHHBIM conpoTuBieHneM R,

(om), BhluMcasniOT No dopmye
i6m 26m 56m 106m

U=19"PRoox - 1)

Puc. 3. Ycaosune 060+
:’;afe';’gmﬂo’gggi"“gg'c’: Ipu Temnepatype, He npesbila-
CeSHHA PEINCTOPEB. iouient f,,,, HpuHumaloTr P=P,,, a

npu Oosee BHICOKMX TeMmeépaTypax
(10 1 ,ax¢) BeHUHHA P COOTBETCTBEH-
HO CHUXXaeTcsl, KaK CKa3aHO Bhille.

Ecau Ha pe3ucrope 6yner AelcTBOBaTb HanpsiKeHue,
npeBbillaloliee BbluucaeHHoe no ¢opmyae (1), MoutHecTsb
Takxe NPeBbICHT AONYCTHMYIO, PE3HCTOP Neperpeercs H Mo-
aeT ObICTPO BBIHTH U3 CTPOS.

dopmynoii (1) MOXHO MOTL30BAaTHCS U AJI51 BRIYUCJAEHHS
HalpPsXKEeHUs, AONYCTHMOro AIJisi TePeMEHHbIX pe3HCTOpOB
€ IMHeHOH 3aBHCHMOCTBIO COTPOTHBJIEHHS OT yrja NOBOpPO-
Ta ocH (kpuBasi A Ha puc. 2). [lisl nepeMeHHBIX Pe3UCTOPOB
C HeJIHHEHHOH 3aBHCHMOCTbIO CONPOTHBJIEHHS] OT yrJa HOBO-
pota ocu (KpuBbie Bula b u B Ha puc. 2) nonyieHHyio no
¢opmyne (1) BennuuHy Heo6XOAMMO yMeHbllaTh B 1,4 pasa.

BMecTe ¢ TeM 1151 HENPOBOJOYHBIX PE3HCTOPOB KaiKJAOro
LAHHOTO THMA C JAaHHOH HOMHWHAJbHOH MOLIHOCTBIO pacces-
HHUSl CYIlecTBYeT HeKOoTopoe npejelibHoe paGouee
HanpsaxeHne Uy, TPH NpeBbIlIEHHH KOTOPOrO MOXKeT
BO3HHKHYTb 3JIEKTPHYECKOEe NepeKphiTiie MEeXAy 4YacTAMM
pesucTopa: HCKPOBOH paspsill, sjekTpuueckas ayra. UYem
6osbmie nJjiMHa pe3ncTopa, Tem Gosblie W npeneabHoe pabo-
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yee uanpskenue. HomuuanbHOoe cofipoTuBsieHHe, NpH KOTO-
POM HOMHHAJbHAsi MOLUHOCTb pacCCesiHHsi COBMeEIlaeTrcsi ¢
npefesbHbiM paGoYMM  HampsoKeuuem, Ha3blBAlOT Hpe-
NeJbHO HATrpyXEeHHBIM HOMHUHAJOM pe3HcTopa
(Ruarp). DTH HOMHMHAJBI /IS MOCTOSHHBIX HEMPOBOJIOUYHBIX
pe3uCTOPOB LIMPOKOro NpUMEHEHUsi HMEeIOT BeJUYHHBbL [0+
pAlKa cOTeH ThicaAd oM: R,,, =180 xom pis pesncropos
VJIM (BC-0,125), 470—510 xom nisa BC-0,25—BC-2, 300—
330 xkom pas MJIM (MJIT-0,125), 240—270 kom nns
MJIT-0,25—MJIT-1 u 270—300 kom pns MJIT-2 (3aBucut
0T (PAaKTHUUYECKOTO OTKJOHEHHsI BEJHYUHbl CONPOTHBJEHHA OT
HOMHHAJIbHON BeJHYUHDI).

Pesucropbl ¢ HOMHHAJIbHBIMH COMPOTHBJEHUSAMH MeHb-
wei BenuyuHbl (R0, < Ryarp) MOTYT BO BpeM#i paGoThl pac-
CeMBaTb MOUIHOCTH, JOCTHralolle HOMHHAJbHBIX BEJHYUH
IpH HaNPSXKEHUSIX, BbIYUCAEHHBIX 10 (popmysae (1); 3Th Ha-
NpsiXKeHHsl BCerja MeHblue npefensHbIX HanpsaxeHud Uy .

C npyroil CTOpOHBI, PE3HCTOPBI C HOMHHAJIbHHIMH COIIPO-
TUBJEHUAMH Ryon > Ruarp Bcerna 6ynyT paccenBaTb MOIL=
HOCTH HHXKe HOMHMHAJIbHbIX H MOFYT paGoTaTh MpU Hanpsxe-
HUSAX U yaxe » YKa3aHHBIX B IPHBOIHMON HUXe TabJ. 4, He3a-
BHUCHMO OT BEJHYHHbI COMPOTHBJIEHHUSA.

I1si mepeMeHHbIX HENMPOBOJIOYHBIX COMPOTHUBJIEHHH per-
JaMeHTHPYIOTCA Mpele/ibHble HalpsXKeHUs MeXAy KpalHu-
Mu BbiBogaMu. TpeOGyeMyl0o HOMHHAJNbHYIO MOILHOCTL pacce-
SIHUS pe3HCTopa MO NaJeHHI0 HAa HeM HaNpPSIXKeHHA WU TOKY
yepe3 Hero MOXKHO ONpefeuTb Mo rpaduky Ha DHC. 4.

Mpumep 1. Pesucrop conpotusienueM 15 KoM HYXHO
NOJAKMIOUHTb K HCTOUHUKY Hanpsixkenusi 100 8. Tpebyercs
onpe/jeJuTb HOMHHAJbHYIO MOLIHOCTb PacCesiHUs pe3ucTopa.

Tak kak 3aJaHO HanpsxkKeHHe, MOJb3yeMca Ha rpaduke
no puc. 4 TUHUSAMH A5 WKaJ/Ibl HanpsxKeHuil. BepTukanbHaa
JIMHHSI, IPOBEleHHAs! OT OTMeTKH «15 KoM» IIKaJbl «OMbI-
KHJIOOMbI», NepecekaeT rOPH3OHTANbHYIO JIMHHIO, NPOBEAeH-
HYI0O OT oTMeTKH «100 8» IIKa/bl «BOIbTHI», B TOUKE MEXAY
HAK/JIOHHBIMH JHHUAMH ¢ o603HauveHusMu «0,5 8> u «1 8T».
CuseoBate/IbHO, HYXKeH pe3ucTop, AOMYCKaloLMHA pacceu-
BaHHe MoluHoctu | 87, Hanpumep MJIT-1.

Mpumep 2. Pe3ucrop aBTOMAaTHYECKOrO0 CMELIEHHS B
IlenH KaToJOB JiaMN OKOHEYHOro KacKaja [OJXKEeH HMETb
conportusienne 220 om. Yepes Hero Oyaer TNPOXOAHUTH
TOK 85 ma (CyMMapHblji TOK aHO/OB M YKPaHHUPYIOLIHX CETOK
neHtonoB). Bui6path BuA pesficTopa, yuuTbiBas, YTo TeMe-
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patypa BHyTpM paiuoannapata Gymer npesbiath 40°C.

ITockosIbKy 3ajlaH TOK Yepe3 Pe3ucTop, Mojab3yeMcs JH-
HMAMM IS LIKaJbl TOKOB. BepTHKaJsbHas JMHUS, NPOBeJeH-
Hasi OT OTMeTKH «220 om», nepeceKaer rOPU3OHTAJIbHYIO JH-
HUIO, TIPOBENEHHYIO OT OTMETKH «85 Ma» WKaJbH «MUJIIHaMIIe:
pbi», B TOYKE MeX]y HAaKJIOHHBIMH JIHHESIMU C 0603HaYEHHSIMH
«l 8r» u «2 er». CnegoBartenbHo, MJIsi aBTOMaTtHuec-
KOro CMelleHHst HYXXHO npumeHuth pesucrop MJIT-2. Pe-
aucropa BC-2 ucnonb3oBaTh He clefyeT, Tak KaK B annapa-
Type IO YCJIOBHIO 6y)1eT reMneparyvpa ! > 40° C, npeBbiuialo-
Hiag TeMnepartypy fuom AJs pesucropos BC.

Temnepatrypuuiii Koapduunent. DiekTpHueckoe conpo-
THBJIEHHE BCSKOFO BeLIECTBAa H3MEHseTcsl NPH H3MeHeHHAX
TemrepaTyphbl; H3MeHseTCSl M CONPOTHBJIEHHE PE3HCTOPOB.
BenunuvHy, xapaKTepH3ylOUIYI0 OTHOCHTEbHOE H3MeHeHHe
CONpPOTUBJIEHHS] PH M3MeHeHuH Temuepatypnl na 1°C, Ha-
3bIBAIOT TEMIEpPaTypPHBIM KO3(p(HIHEHTOM CONMPOTHBJEHHSA
(cokpawenHo: TKC); o6o3Haualor ero rpeueckoii 6ykBoi a
(anbda). Ecau npu yBesHueHuH TeMmepaTypbl CONpPOTHBIIE-
HMe YBEJMYMBAETCs, a MPH VMEHbLIEHHH — yMEeHbILaeTcs, TO
TKC nonoxurenbHbifl, Nepes, HUIM CTaBAT 3HAK IUIIOC; €CJH
JKe Npu MOBLILIEHWH TeMNepaTyphl CONPOTHBJIEHHE YMeHb-
waercsi (IpH NOHMKEHHH — YBEJIUUHBAETCS), TO TKC orpu-
HaTeJbHbI, Mepes HUM CTaBAIT 3HaK MMHYC.

Y JIMHEAHBLIX HENpOBOJIOYHBIX PE3HCTOPOB LIMPOKOro
npumenennst (BC, MJIT) TKC uMeer Besnuuny mnopsiika
THICAYHbIX Aoneit Ha 1°C, a y creunabHbiX Pe3HCTOPOB, Ha-
npuMep npeiHasHayaeMblX JJsi TNPHUMEHEHHsT B H3MepH-
TeJbHON annapartype, oH enie MeHbiue (ta6a. 3). Ilpu stom
y HENpOBOJIOUHBLIX PE3HCTOPOB, B KOTOPLIX B KaueCTBE TOKO-
NMPOBOASALIEr0 MaTepuasia UCNoNb3yeTcst yriaepoa (pesucro-
Pl THIIOB BC, VJIHU u np.), TKE, kak mnpaBuio, orpuua-
TeJIbHbBIH,

Ilympi pesucTopoB. TOKONMpOBOASILMI MaTepuas He-
APOBOJIOYHOTO Pe3UCTOpa CCCTOUT M3 GOJbLIOro 4ncia oOf-
JeNbHBIX MEJKHX KOHTaKTHPYIOUIMX MexXAy co6oH uyacTHl,
o6pasyiolinx Tokonposoasiwiye unernouku. O6uiast BesHyHHA
CONPOTHBJIEHUS] Pe3ucTOpa ONpeaesieTcsl B 3HAaUHTENbHOH
Mepe Nepexo/(HbIMH CONPOTHBJEHHSIMH MEXAY 3THMH 4acTH-
uamu. BenenctBhe Toro, 4To KOHTaKTHl MEXKAY HHMM He no-
CTOSIHHBl Y TIEPEeXOfHbIE CONPOTHBJIEHHS HeNpPepLBHO U Oec-
NOPSIZIOUHO M3MEHSIOTCHA, NPOXOASUIMH MO HEenpoBONOYHOMY
PesncTopy 3JieKTPHUeCKHH TOK TaKyKe HenpepuiBHO M Gecno-

3—2261 37
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PSIIOUHO W3MEHsieTCsl 1Mo BeluYHHe. A 3TO B CBOIO oyepe/b
NPHBOJUT K TOMY, YTO HeNpepbIBHO M3MEHsIeTCS U NajeHue
Ranpsi>KeHHsl Ha Pe3ucTope — Ha ero KOHIAX BO3HUKAeT le-
pemeHHasi 3. 1. c. Korja HenpoBoJiOuHblil pe3ucTop pabota-
eT B YCHJIHTEJbHOH cXxeMe, NMOCJeAYIOLlHe KACKaibl YCHJH-
BAlOT 3Ty 3. [. C. BMeCTe ¢ nmoJie3HnM curHajom. Ilpu Gosab-
[IOM YCHJIEHMM Ha BbIXOJe, YCTPOHCTBA MOXKET MOJYYHThLEA
JOCTaTOYHO 60JblIOe Hanpsi>keHHe noMmexu. Eciu Ha Bbixog,
BKJI0UeH TesedoH (rPOMKOrOBOPHTENb), B HEM GYAYT CAblii-
Hbl wymbl. [loaToMy nepemenHasi 3. A. C. CaMONpPOH3BOJIBHO
BO3HHMKalollasi Ha HENpPOBOJIOYHOM pe3HCTOpe, Ha3blBaeTcs
9. 1. C. LIYMOB, a ONHCAHHOE sIBJl@HHe — HIYMOM HelpoBoO-
JouHoro pesncropa. [Ipu yBennueHuu HaOpSAKEHHH, NPUJO-
JKEHHOr0 K Pe3ucTopy, 3. A. C. lIYMOB YBe/JHYHBaETCs.

IllyMbl HEMPOBO/MIOYHOI'O pe3UCTOPa OUEHWBAIOT MO BeJH-
YMHe BO3HHMKalouieii Ha BbIBOJAX pe3ucTOopa NepeMeHHOH
9. 1. C. 1IYMOB, OTHECEHHON K | 8 NMPHJIOXKEHHOro K pe3ucTo-
Py HanpsKeHHs: TOCTOSIHHOTO TOKa.

DJIeKTPOABHXKYHIYIO. CHJIY HIYMOB Pe3HCTOPOB TNPHHATO
H3MepATb B nojoce wactor 950—5000 ey mnpu paccessHUH
HOMHHAJbHOH MOWIHOCTH (F0JIOCA YACTOT ONpelesercs No-
JIOCOi MPONYCKaHU#A YCHJIMTEJNS, BXOASALIEr0 B H3MePHTENb-
HOe YCTPOHCTBO).

Ilo Beauuynne 3. A. C. WYMOB HENPOBOJIOYHbIE HOCTOSIH-
Hble PE3HCTOPH Pa3le]siioTCA Ha ABE I'PYNNbI:

rpyrma A —c 3. A.c. He Goablie 1 Mx8/8;

rpynna b—c¢ 3. 4.c. mmymos He Gosblue 5 mka/s.

I'pynna no 3.a.c. myMoB 0603Ha4yaeTcs Ha TejJe pe3H-
cTOpa TOJbKO B TOM CJy4ae, KOTrJa OH COOTBETCTBYET I'pyIk
nme A.

BaaroycroiiuMBocTh PE3UCTOPOB  SABJISIETCH BAXKHOU 3KC-
NJyaTaluHoOHHOH XapakTepuernkoil ux. Ee oueHunBawr no oz-
HOCHTEJIbHOMY H3MEHEHHIO COOPOTHBJIEHHS! Pe3UCTOpa nocJae
IJINTEJIbHOI'O TNpeObiBaHHS €ro B aTMocgepe C BLICOKOR
BJIaXKHOCTbIO TO CPaBHEHUIO C BEJIHUHHOH, H3MEpeHHO# B
HOPMAJIbHBIX YCJOBHSIX. ¥ HENPOBOJIOYHBIX PE3HECTOPOB 3TO
H3MeHeHHe He MNPEeBbILIaeT HEeCKOJbKHX NPOUEHTOB, NpHUEM
Yy HU3KOOMHBIX PE3MCTOPOB OHO, KaK NMPaBHJIO, 3HAUUTEJbHO
MeHbllle, YeM Y BBICOKOOMHBIX.

MOCTOSAHHBIE HENPOBOJIOYHBIE PE3HCTOPbDI

HenpoBesiouHbIf NJI€HOUHBIN Pe3HCTOP NMpeAcTaBJ/fieT Co-
6011 BUJIHHIPHYECKHH KepaMHUeCKITl cTepiKeHb HJH KepaMHu-
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YeCKYyl0 TPYOKy, Ha NOBEPXHOCTb KOTOPbIX HaHeCeH TOHKHH
c10fl MaTepuala ¢ MaJol 3JeKTponpoBoAHOcTbI0. Ha KoHubl
c1epxkHA (TpyOKH) HajeTbl JaTyHHbie JyXKeHble WM noce-
pebpeHHblE XOMYTHKH C «XBOCTaMU» M3 TOTO }Ke MaTepHaJja
MK KOJINIAaYKH M3 TAKOro e MaTepuana ¢ NPOBOJIOYHbIMH
MEAHbIMU BbIBOJAaMH, pacHoOJIOXKEeHHbIMH MO OCH pe3ncTopa.
CrepxeHb (TpyGka) BMecTe ¢ XOMYTHKaMM HJIM KOJiNayka-
MH TIOKpPHIT BJArocTOHKOM 3Maabio. Pe3aucrop BKIIOYaeTcs

(nomnanBaercsi) B cXeMy KOHUAMH JIEHTOYHBIX MJIH NPOBO-
JIOYHBIX BHIBOJIOB.

Puc. 6. Henpososou-
Hbifi MOCTOAHHBIA pe3u-
crop BC-5.

Puc. 7.. Henpososou-
dbte peauctopst MJIT
u MT. Takoit xe Bux

Puc. 5. Henpososou- HMEIOT pe3UCTOp
Hble NMOCTOSIHHBIE Pe3H- BC-0,25a u Tepmopesu-
CTOpB BHAOB cropst MMT-1

BC-0,125—BC-2. u KMT-1.

Peancropn tina BC., VY pesucropa Jaio6oro u3 BHIOB
YJIM, BC-0,125— BC-2 (puc. 5) Ha noBepXHOCTb Kepamu-
YECKOTO CTePXKHS HaHeceH TOKONPOBOASILIMH CJIOH yriepoaa
TOJILIMHOA NMOPSAAKA THICAYHBIX — JeCATHIX JOoJiel MHKPOHA;
y BLICOKOOMHBIX PE3HCTOPOB CJIOH TOHbLIE, UEM Y HH3KOOMHBIX.

V pesucTopoB ¢ HOMUHANbHBIMY conpoTHBJeHusaMHu 100—
240 om v Bblllle Ha BCIO TOJLIHHY CJOSl yIJIepOAa npope3aHa
cnupanbHas kauaBka wupuHon 0,3—0,8 mm, npeBpaiaio- -
mas 3TOT CJOH B JIEHTOUHYIO CnHpasb. Beieacrsue 3Toro
NyTb 3JEKTPUYECKOTO TOKA OT OJHOrO KOHLA CTEpPXKHs N0
IpYyroro yaJuHsiercsl, Tak KaK TOK INPOXOAHT IoOC/eloBa-
TeJIbHO 1O BCEM BHTKAaM cnupaJju u3 yriepoia. Hem ToHblie
cioit yriepoma u 6oJbliie BHUTKOB B COHpaliu, T. €. 4eM
MeHbllIe HIMPHHA €e BUTKOB, TeM OOJ/bIIHM MOJy4Yaercsl cO-
npotusjenue. Ha KoHUBI HayrJepoXeHHOro CTEPXKHS TYro
HanpeccoBalibl JATyHHbie JyXKeHble HJIH nocepeGpeHHble XO-
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MYTHKH C XBOCTaMM-BBIBOZAMM M3 TaKOro e MaTepuasna.
ITpu ux nomoun pesucTop BKJAOYAIOT (NOANAaHBAIOT) B
cxeMy. Pesucroper BC-0,25 n3roraBiauBaiOT TaKXKe ¢ KOHIle-
BbIMH KOHTAKTHBIMHM KOJIMAayKaMH M IPOBOJIOYHBIMH TOpile-
BbIMH BBHIBOZAMH (CM. pHC. 7); TaKHe PE3UCTOPHI HMeloT 060-
snauenne BC-0,25a. Becb HayriepoxeHHbHl cTepKeHb
BMecTe C XOMYTHKaMH WJIH KOJINayKaMH MOKPHIT OpraHuyec-
KO 3MaJlbl0 3eJIeHOTO UBETa, 3allMiaioniedl NPOBOAALLIMA
cAofl OT AeHCTBUS BJarH.

3ameruM, uto pesucrops BC-0,25 ¢ comporusieHneM
cBbile 1 Mom HeHanexHbl B pabGoTe, TaK KaK NpH OOJIbLIOM
yjcjle BUTKOB Hape3aHHOH cnupasy OHH HMEIOT OYeHb TOH-
KHil CJIOH yIyiepoia, KOTOPbIH JIerkQ paspyuiaercsi, 0COOeH-
HO B YCJIOBHSIX NMOBLILIEHHOH BJa)KHocTH M neperpesa. Ilo-
3TOMY NPUMEHEHHe TaKUX Pe3uCTOPOB B ammapaTtype He pe-
noMmeHayerca. IIpy HeoGXOAHMOCTH TNPHMEHSITb PE3HCTOPH
tuna BC ¢ HOMHHAJbHBIMH CONPOTHBJIEHUsIMU cBhille 1| Mou
caelyeT uCnosib3oBaTh pesucTopsl BC-0,5 nin ¢ 601bILIHMH
HOMWHAJIbHBIMU MOILHOCTSIMH paccesitHus.

BcaencTBue TOro 4TO TOMLIMHA €10 YIJepOofa Pe3HCTO-
pos tunoB BC n YJIM MeHbie rayGUHE TPOHHKHOBEHHUS NIe-
PEMEHHOro TOKa B LIHPOKOM JlHana3oHe YacToT, X dKTHBHbIE
COMPOTUBJEHHS MO YacTOT MNOPSJKa HECKOJbKHX Mera-
repyu NpakTHYeCKH He OTJHYAIOTCH OT BEJIMYHH CONPOTHBIIE-
HHH, H3MePeHHEIX Ha MOCTOSAHHOM TOKE HJ/IM NepeMeHHOM TO-
Ke Hu3Ko# yactoth. Ha Gosee BeicOkux yacTtorax Habawona-
€T1Csl yMeHbllleHHe aKTHBHOTO CONMpPOTHBJEHHS BbICOKOOMHbBIX
PEe3nCTOPOB, BCJIEACTBHE TOrO YTO HAa NMPOXOXKAEHHE TOKA Ha-
YYHAIOT 3aMETHO BJIMATb EMKOCTH MeXKJY KpasiMH BHTKOB
CNHpaJii TOKONPOBOASILErO CJ0A: 3TH eMKOCTH KakK Obl IYH-
THPYIOT BHTKH M YMeHblIaioT 3 (eKTHBHYIO BeJHUHHY CO-
npotusienusi. Tak, y Hapeauwix pesucropos BC-0,25 u
BC-0,5, KoTopble MpeHMyL1eCTBEHHO NMPHMEHSIOTCSl B BBICO-
KOYaCTOTHHIX LEeMNsiXx PaJHONPHEMHHKOB, aKTHBHOE CONPOTH-
Bienue Ha yactote 10 Mey cunxaercst npumepno Ha 10%, a
Ha yacrore 100 Mey npubansutenbHo B 3 pasa.

Pesucropnl tunos BC-5 u BC-10 orsnuaiorcsi oT pe3u-
cropos BC ¢ MeHbIIMMH HOMHHaJIbHbIMH MOLUHOCTSIMH pac-
cesiHHsI TeM, YTO CJOH YI/epoja HaHeCeH He Ha CIJIOUIHOM
CTEPXKeHb, a Ha KEPAMHYeCKYI0 TPYOKY H BbIBOJHbIE KOHTAK-
Thl BHITIOJIHEHbl B BHJle JIaATYHHBIX XOMYTHKOB (pHc. 6).

Peancroput Tunos MJIT n MT. Ha nosepxHocTbh HX Ke-
paMHUecKHX TPYGOK HaHeceH 06Janalolinil 601bIUM Yaelb-
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HbIM COMNPOTHBJIEHHEM CJIOH CMelHadbHOro CMaaBa TOJMUIH-
Hoit” okosio 0,1 mxm. PasiudHble BeHUYHHBI COTMPOTHBJAEHHH
IIOJy4aioT H3MEeHEeHHeM COCTaBa CMWaBa U UHCJA BHTKOB Ha-«
pesaHHo#i cnupaJdu. KoHueBble KOHTAKTHblE KOJMAYKH C
NPOBONOYHLIMH BbIBOAaMH pe3uctopos MJIT umetor He-
CKOMbKO HMHYI0O KOHCTPYKIHIO (pHC. 7) MO CpaBHEHHIO C pe-
sucropamMu BC. Pesucroppt MJIT okpaileHs! B KpacHblit
user. BaHeflUHMH HX NpeuMyllecTBAMH MO CPaBHEHHIO
¢ peaucropamu BC sBaisieTcs TO, YTO NpPH TeX )Ke HOMHUHA/b-
HBIX MOLIHOCTAX paccesuus pesuctopst MJIT obaanaior
MeHbIIUMH pa3Mmepamu (TabJa. 4) u paboTOCNOCOOHBI MOA
Harpy3koi MOJIHOW HOMHHAJbHOH MOLIHOCTbIO npu GoJsee
BBICOKOIl TeMIepaType OKpyXKalolero Bo3zyxa  {cM.
Taba. 2). Kpome Toro, oHH 06/1aJal0T HECKOJBKO JyumieH
BJarQyCTOHYHMBOCTBIO, YeM pe3uctopbi BC.

Opanaxko BCAeNCTBHE TOTO YTO MPOBOASLIHME CJIOH pe3H-
cropoB MJIT u MT umeer GONbUIYIO TOJNUHHY, YeM y pe3H-
cropos BC, ymeHbluieHHe aKTHBHOTO CONPOTHUBJEHHS pE&3H-
cropos MJIT craHOBHTCS 3aMeTHbIM NpuU GoJee HHU3KUX
yacToTax: yxKe Ha yactote 10 Mey y nanboJee pacnpocrpa-
HeHHBbIX pe3uctopoB MJIT-0,5, oHO cHUKEeTCs NMpUMEPHO Ha
OAHYy TpeTh, a Ha vactorax 50—60 Mey —B 4—5 pa3.no
CpPaBHEHHIO ¢’ BeIHYMHAMM, H3MepDeHHbIMH HAa HH3KHX Ha-
CTOTaXx.

Pesucropsl THHOB MJIT u MT, Tak Ke Kak U Pe3UCTOPH
tuna BC, M3roTaBiuMBalOT ¢ JONYCTHMbIM OTKJOHEHHEM OT
HOMHHAJIBHOTO COMpPOTHBJAeHUA +5, =10 u =20%.

CTaGUuABHOCTb CONPOTHBJEHHA HENPOBOJOYHBIX PE3HCTO-
pos BC u MJIT Bo BpemMeHH. VY OOJIbLIMHCTBA HH3KOOMHBIX
HedpOBOJIOYHBIX IJIEHOYHBIX PE3UCTOPOB MOC/Ae BbIMYyCKa HX
H3 TPOH3BOJACTBA NpPH XPaHEHUH UX B Oe3neHCTByioUieM CO-
CTOSIHMHM HaOJIOAAeTCA HEKOTOpOe YyBeJHYeHHe CONpOTHB-
Jeuus. DTOT Npouecc CTapeHUss 3aBepliaeTcsi B OCHOBHOM
B MepBbie MOJArofa — rof, B TeueHue KOTOPHX CONpPOTHBI/IEHHE
pesuctopoB wupokoro npumeHenuss BC u MJIT namensercs
00bIYHO He Oosiee yeM Ha 19, mepBoHauya/bHOH BeJTHYHHBI,
0CTaBasiChb NPH 3TOM B Mpejeax MapKUPOBaHHOTO AOMyCKa-
€MOT0 OTKJIOHEHHA OT HOMHHAJbHOH BEJUYHHbI COMPOTHBJE-
HUA. Y OOJIbLIMHCTBA BLICOKOOMHBIX PE3HCTOPOB YIOMSIHY-
THIX THIIOB B TeYEHHE MEPBBIX HECKOJbKHX MeCSILeB Moc/e
BBITYCKAa ¢ 3aBOAa (MHOTJa B TeyeHWue roja U GoJbiue) Ha-
6/10aeTCst yMeHbllleHHe aKTHBHOTO CONMPOTHBJEHUS, He TIpe-
BblLLIAKOLee, KAK NPAaBHJIO, HECKOJNbKUX AECATHIX AOJeH npo-
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Tabnauna 4
TMocTosHHble HENPOBOJOYHbIE PE3HCTOPHI

pesEg;opa D uaxc;;’puaxc,' Tpexean Ryoy p now: P i MaKe, Un:auc',
VraepoAMCTNE MAEHOUHDbIE
B(;/-O,llw?& 2,5%7,0 10om—1 Mom 0,125 15 | 150
JI
BC-0,25, | 5,56x16,5 27 om—2 Mom 0,25 30 t 350
BC-0,25a
BC-0,5 5,5% 26,5 27 om—10 Mox 0,5 60 | 500
BC-1 7,6%x30,5 27 om—10 Mox 1,0 120 | 700
BC-2 9,8x48,5 27 om—10 Mom 2,0 240 |1 000
BC-5 25%75,0 47 om—10 Momu 5,0 600 {1 500
BC-10 30% 120 47 on—10 Mox | 10,0 1200 |3 000
b
KoOMRO3RIHOHKEE NJACHOUNBE
KMUM-Q,05 | 1,8%3,8 10 on—5,6 Mom 0,05 20 | 106
KHM-0,125} 2,5%8,0 27 om—1 Tan 0,125 50 | 200
MeraanonieHouunie
MJIT-0,125,| 2,0x6,0 51 om—2,2 Mom 6,125 30 | 200
MJIM
MJT-025 | 3,0x7,0 |5,1 om—3 Mox 0,25 60 | 250
MJIT-0,5 4,2x10,8 | 100 om—5,1 Mam 0,5 120 | 350
MJIT-1 6,6x13,0 [1000m—10 Mom 1,0 250 | 5600
MJIT-2 8,6x18,5 | 1000m—10 Mom 2,0 500 | 750
MT-0,125 | 2,0x7,0 100 om—1,1 Mom 0,125 35 t 200
MT-0,25 2,7%x8,0 | 100o0m—2 Mom 0,25 70 § 200
MT-0,5 4,2x10,8 | 100 0s—5,1 Mom 0,5 150 } 350
MT-1 6,6x18,0 | 100 ou—10 Mom 1,0 300 | 500
MT-2 8,6x28,0 | 1000u—10 Mom 2,0 600 | 700

* TIpoMexyTOuHbBIE 3HAUEHHH HOMHHAJAbLWBIX CONPOTHBJEHHN COrjacHo Taba. i.

neura. IIpu atom y pesucropoB Thna MJIT 310 yMeHbuIeHHe
MeHblle, ueM y pesucropoB BC, a y HekoTopnix o6pa3nos
MJIT BoBce He Habawpaaercsa. Ilo HcTeueHMM YKa3aHHOro
CpPOKa BeJM4YMHAa BBLICOKOOMHOIO €OMPOTHBJIEHHWA HauyHHaeT
BO3pacTarTh.
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IIpu pabote B cxeMax HenpoBOJOUHBIX pesuctopo BCu
MJIT na6aonatorcd HeoOpaTHMble H3MEHEHUSI HX COMPOTHB-
JgeHnsi. UeM GoJsbliie pe3uCTOp HarpyxeH ¥ 4em Bbille pa6o-
yasi TeMnepatypa, TeM CHJbHEe CKa3blBaeTCsl 3TO SIBJIEHHE.
IMpu skcnayatauuu B Lensix MOCTOAHHOTO TOKa HeoGpaTH-
Mbie H3MEHEeHHsI Harpy>KeHHbIX pe3ucTopoB GoJblie, YeM NMpH
3KCIJIyaTallud B LeNfX MepeMeHHOro TOKa (MpH ORHMHAKO-
BbIX pacceHBaeMbix MoILHOCTAX). [TocnenHee sBjeHHe 06b-
AICHAETCS TeM, UTO NMoJ AeACTBHEM HanpsaKeHUs MeXAy BHT-
KaM{ TOKONPOBOJSLIEro CJ0S BO3HHUKAIOT JEKTPOJHTHYEC-
KHe MpoLecchl B CTEKJOBHIHON (a3e KepaMHUKH, U3 KOTODOIi
H3rOoTOBJIEHbl CTep)KeHb WM TpyGKa pesucropa. ITH MNpo-
Hecchl HapyllaloT CTPYKTYPY KEpaMHKH B KaHaBKax MeXIy
BHTKaMH, 4TO NPHBOJHT B AaJbHeillleM K pa3pylUeHHIO Kpa-
eB BHTKOB TOKomposoasulero cjosi. Ilpu noBbiieHnu pago-
yeHd TeMIepaTypbl. JEKTPONUTHUECKHE MPOLECCH B CTEKJIO-
BUAHOH (ha3e KepaMHUKH aKTHBH3HDYIOTCH H pa3pylleHHe TO-
KOMPOBOASALIET0 CJIOS MPOUCXOAUT ObicTpee.

B nensix ¢ HMNy/JbCHHIMH TOKaMH pe3ucropbl THRGB BC,
MJIT u MT napexHo pa6oTalOT TOJILKO NPH YCJIOBHH, U4TO
CpenHAs paccenBaeMasi HMH MOMIHOCTb B 5—10 pa3 MeHb-
we Py, . BMecTe ¢ TeM MOIIHOCTL B HMNyJbCe MOXKET 3Ha-
YHTENbHO NpeBbliaTh HOMHHAJNBHYIO, a aMIUIHTyAa Hamps-
XKeHHsl IPH 3TOM MOXKET ObITh B HECKOJIbKO pa3 OoJblue mpe-
JleJIbHOrO HanpsixkeHUs MOCTOSHHOIO HJIM MEepPEMEHHOro TOKa
Uyake. Tak, nna pesucropos tunos BC, MJIT u MT no-
MYyCKaeTcs MOHIHOCTb B MMAYJibce Npu GOJBLUIMX 4acTOTAaX Ho-
BTOpeHus xo 1000 pas Gosibile HOMHHAJIBLHOM, a aMIJIUTYAA
HMIYJIbCHOTO HAMpPS)KEHU B 3aBUCHMOCTH OT HOMHHAJbHOM
MomHOCTH B 1,5—2 pasa GoJblie npeaesbHOro HanpsKeHus
[OCTOSIHHOI'O0 WJIM HEPEMEHHOTO TOKa.

Pe3sucropm THna KHM (Komnosuurnonnsie Msonuposan-
Hble ManoraGaputhbie). IlpoBoasimiuM BewlecTBOM B 3THX
pe3ucTopax sABJAAETCA KOMnosuuua  (cocrtaB), OCHOBHOH
4acThl0 KOTOPOH sABJsfercsd yraepon. DTa KOMMO3UIHUA Ha-
HeceHa Ha MOBePXHOCTb CTEPKHSA M3 H3OJSLHOHHOrO Mare-
puana. CtepxkeHb onpeccoBan niacTMaccoll. Buewe pesu-
crop KMM npencrasiser co60ii MaaeHbKHA MJ1acTMaccOBbIH
UUJIHHAD, U3 TOPLUOB KOTOPOTO BBIXOAST BbIBOAMI.

Pesucroppt KMM-0,05 ¢ HOMHMHa/AbHBIMH CONpPOTHBJE-
wusmMu 1o 1| Mom u pesucropet KMUM-0,125 no 100 Mom
H3rOTaB/JAUBAIOT C JONYCKAaeMbIMH OTK/JIOHEHHSMH OT HOMH-
Hana =5, =10 u *=20%, a pe3uctopsl ¢ GOabIIUMH CO-
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NPOTHB/JAEHHAMH — TOJIbKO ¢ OTKJIOHeHusaAMH x10 u £20%.
Pesucropwi Tna YJIH (¥Yranepoauctoie JlakupoBauHbie
Aans MsmeputenbHoii anmapaTypbl) Mo KOHCTPYKUMH T0OA06-
#oie pesucropam BC-0,25— BC-2. Jlyuwrasi craGuibHOCTD
napamerpos pesucropoB YJIM npu paGore u xpaHenuu no-
CTHTHYyTa TeM, YTo y HHX Oosee TOJNCTHI CJIOH yriaepoja,
Gonee BJIarOyCTOHYMBOE JaKOBOe MOKPHITHE M pa3Mepsl HX
Gostblie, T.e. neperpeB MeHblue. Tak, HalpHUMep, Pe3UCTOPH
YJIN-0,1 ¢ HoMuranamu ot 10 om no 1 Mom wmeoT noutn
TaKde e pasMmepbl, Kak pesuctopni BC-0,25, pesucrops
YJIU-0,5 — kak BC-1, a YJIU-1 —kak BC-2 (cm. Taba. 4
u 5). MarotasauBatot peaucropsl THna YJIU ¢ noboil sesu-
YHHOH HOMHHAJILHOTO COMPOTHBJEHHUA C NONYCKAEMbIMH OT-
KJOHEHUAMH 1, +=2.u =39
Ta6anuunad
HenpoBoaouhble Pe3HCTOPH NOBLILEHHOH TOUHOCTH

Bua pesucropa DMSKCMXMLMGKC' Hpexean Ry, P';C”’:" U"g""
YJIN-0,1 5,56x16,5 1 om—10 om 0,1 1
YJIN-0,25 7,2x16,5 1 on—10 om 0,25 1,5
5,5%26,5 10 om—1 Mon 0,25 | 350

YJIU-05 9,8x18,0| 0,75 om—10 on 0,5 2,2
7,6x30,5 10 om—1 Monm 0,5 | 500

YJiu-1 11,5X26,5 1 om—10 om 1,0 3,0
9,8%x48,5 10 om—1 Mon 1,0 | 700

bJ1M1-0,1 6,0%x16,5 I om—20 om 0,1 1,4
6,0x18,0 22 om—100 xom | 0,1 100

BbJ1I1-0,25 7,6%x16,5 I om—20 om 0,25 2,2
6,0%29,0 22 om—100 xom | 0,25 | 150

BJIT-0,5 9,8%x18,0 1 om—20 om 0,5 3,0
8,0x32,5 22 on—100 xon | 0,5 | 220

BJIM-1 11,5%26,5 1 om—20 om 1,9 4,5
9,8x47,5 22 om—100 xom | 1,0 | 300
MI1-0,5 14,0x30,0 | 100 xom—5,1 Mom | 0,5 | 400

[lpu pa6ote B uHTepBasde TeMmnepatyp 60-—-80°C pac-
cerBaeMasi MOILHOCTb He J0/KHa npepbiwath 70% HOMH-
HaJIbHOM.

Pesucropnt THna BJIN (Bopoyraepoauctoie Jlakupo-
BauHble [IpenusnoHHble), TakKe mpeaHa3HayaeMble I
HCMO/Ib30BAHHSL B H3MepHUTe/bHO! annapartype, 06JagaloT
Jgyuyuied cTabGuAbHOCTHIO NMapaMeTpPOB MO CPaBHEHHIO C pe-
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sucropamun  YJIM. 3BTo AOCTHTHYTO TeM, IO mJeH-
Ka yrjaepeja CcoLepKUT npHMech 6opa. KoHcrpykuwms pe-
sucropoB BJIFT Takas »xe, kak pesucropos BC u YJIH.
Buinyckaior pesuctopn tHna BJIIT c conpotusnennem RO
20 om ¢ 06bIM 3HAYEHHEM HOMHHAJBHOTO CONPOTHBAEHHS,
a ¢ conporuBienuem ot 22 ox no 100 Kom € BOMHHARLHMI-
MH CONPOTHBJEHHSIMH NO psiny «*=5%» Tab.a. 1; pomyckae-
MOe OTKJIOHEHHe OT HOMHHAAbHOrO CONMpOTHBAEHHs 0.5
i +1%.

Peaucropmt MI'TI-0,5 (MeransonneHounbte FepmeTH3H-
poBanHble Ilpennsnonnpie). TloBoimeHHas €TaGH/ILHOCTD
napaMeTpoB 3ITHX Ppe3HCTOPaB ROCTUFHYTa TeM, 4TO HX
NpOBOAANIHE 3J1€eMEeHThi  HMEIT pa3Mepbl  pe3nucTopa
MJIT-2, a ponyckaeMasi MOILHOCTb paccCesiinsi He HpeBbl-
maer 0,5 8T; KpoMe TOro, NpOBOJSILINE 3JIEMEHTHl OMNpec-
COBaHbl BJIarocToiikoit maactMaccoit. Buimyckaloores ¢ no-
NYCKaEMbLIMH OTKJOHEHHAMH OT HOMHHAJIbHOTO CONPOTHB-
Jenun *£0,5; =1 u =29%.

O6o3nauenne NOCTORHHBIX HENMPOBOJOTHBIX PEIHCTOPOB
B TeXHMYecCKo# HNOKyMeHTauuu. B crneundHkauusx K cxe-
MaM paZHoannapaTtypbl NPOMBIIIEHHOrO HNPOM3BOACTBA H
APYroji T€XHHUYECKOH AOKYMEHTAllHM OCHOBHble AaHHME I0-
CTOSIHHBIX PEe3UCTOPOB YKa3biBalOT COKpallleHHbIMH 3amHcs-
MU B CJIEAYIOILEeM NOpsKe:

1. HaumenoBaHHe THNA pe3ncropa.

2. HoMuuanbHasi MONIHOCTb paccesiiis B BaTrax (MJu
KaK HCKJIOYeHHe HOMHHaJbHOe HamlpsiXkeHHe B KWJOBOJIb-
Tax JJ/15 BBICOKOBOJIbTHbIX PE3HCTOPOB).

3. JInTep KOHCTPYKTHBHOTO BapHaHTa pe3HCTOpa, €cJH
Pe3HCTOp AaHHOFO THNA M NAaHHOH HOMHHAJBHOH MOULIHO-
CTH paccesiHHs BbIYCKAaeTcd B Pa3jHYHbIX KOHCTPYKTHB-
HBIX HCTIOJIHEHHAX.

4. HomMunanbHOE cONpOTHBJIEHHE B OMaX, KHJIOOMaXx HJH
MeroMax.

5. JlonyckaeMoe OTKJIOHEHHE€ BEeJIHUHHBL COMPOTHBIIE-
HUA OT HOMHHAJIBHOH.

6. I'pynna no BeauynHe mymoB Mau kjaacc TKC nas
HEeMpPOBOJIOYHBLIX PE3HCTOPOB MOBBLIIHEHHOH TOYHOCTH (rpyn-
ny b n xnacc A yacro He 06o3HavaloT).

Tax, Hanpumep, NOCTOSIHHBIA HENMpPOBOJNOYHbIN PE3UCTOP
tina MJIT ¢ HoMHHaJbHON MowHoOCcTblo paccesnus 0,5 6T,
HOMHHAJNbHOH BeJHYMHOH conmpoTuBieHus 39 Kom, Homyc-
THMbIM OTKJOHEHWeM OT HOMuHasa *+109%, umeromwuil my-
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Mbpl MeHbllle 1 MK8/8, B TeXHHUECKOU NOKyMEHTauHu 0060-
suavaror tak: MJIT-0,5 39 xom 10% A. Ecau Bce pesucro-
pbl Kakoro-Au60o THHA BbINYCKAIOTCH TOJIBKO C OJHOM HOMH-
HaJIbHOH MOIUHOCTBIO paccefiHusi, U060 TOAbKO MO OJHOMY
KJIaccy TOYHOCTH, JUOO HX 3.A.C. LIYMOB He perJaMeHTH-
pyercsi TOCT uau TeXHUYECKMMH YCJIOBHUAAIMH, COOTBETCT-
ByIOll{He UH(pOBbie WM OyKBeHHble HHIAEKChl B 0003Haue-
HUH OTCYTCTBYIOT.

O603HaueHUs1 MOCTOSTHHBIX HENPOBOJIOYHBIX De3UCTOPOB
HOBBIX THIOB HauuHaloTcsi ¢ Oyksol C, mocjie KOTOpo# cie-
ayer uudpa, Xxapakrepusymolias HpPUMeHEHHbIH B HHUX MpO-
BOASILIMH MaTepuas W OCHOBHYIO KOHCTPYKTHBHYIO OocoOeH-
HOCTb pe3ucropa:

| — nJIeHOYHBIH YTJIePOAUCTBIH UM GOPOYr/IepOJUCTHH;

2 — MeTaJlJIONJIeHOUHbIi;

3 — MJIeHOYHbIH KOMNO3UIIMOHHBI;

4 — 06 beMHbIH.

[Tocne storo craButcs uepToura (meduc) U ngaercs No-
PALKOBBIH HOMep KOHCTPYKTHBHOTO BapHdHTa pe3ucropa.

MPOBOJIOYHBIE SMAJIHPOBAHHBIE PE3UCTOPbI

B uensx nurtaHusi paauoannapatypsl (rjiaBHbIM o6pa-
30M B CHJOBBIX 6JIOKAX) IWIHPOKO NPHUMEHSIIOT pPe3UCTOpHI
I13 (IIpoBonounsie dManuposaunsie) u [I19B (IIpoBosou-
Hble DManupoBalHbie Bnarocrofikue).

ITpoBo/ouHbI# 3Ma/NMPOBaHHBIA Pe3UCTOP MpejcTaBaseT
co6oii Kepamuueckyw TpyOGky (u3 yabTpadapdopa), Ha
KOTOPYI0O HaMOTaHa HEeH30MMPOBaHHAf TPOBOJNOKA BHICOKO-
r0 yJIeNbHOrO CONPOTHBJEHHS (KOHCTaHTAHOBAas MJH HH-
xpomoBasi). O6MOTKa 3Ta MOKpbITa TEMJOCTOHKOH Heopra-
HUYECKOH CTeK/I03MaJiblo KOPHYHEBOTO MJIM 3€JeHOTO LBe-
ta. Ona usoaupyer Apyr OT JApyra BUTKH OOMOTKH H
3alUMILAET ee OT BJard, 3arpA3HEHHH U MeXaHWYeCKUX [Oo-
BpeXeHUH.

BeiBogbl KOHLOB 0O6MOTKH pesucropos [19 — rubkue
XKTYThl, CBHTbl€ M3 TOHKHX MeIHBIX NpoBOJOK (puc. 8),
KOHIbl KOTOPHIX MOANAUBAIOTCHA B cXeMy. BbiBoabl 0OMOTOK
peauctopoB II9B — naTyHHble MJIAaCTHHKH € OTBEPCTHAMHU
A1 MOANANAKH BHEIIHUX NMPOBOJHUKOB CXEMBI.

PasunoBunnocteio pesucropos I19B ssasiioresa pesucro-
poi TIDBP (crapoe HasBanue I19B-X). ITocnennue oriu-
YaloTCsH HaJMYMeM XOMYTHKa, OXBaTbIBAIOLLEro Teso Pe3Hc-
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TOpa ¥ MOTYLlero nepeJBUraThCsl BHOJb Hero. [asa ocyuiecrt-
BJIEHHSI KOHTaKTa XOMYTHKa C TMPOMEXYTOYHBIMH BHTKaMH
pe3ucTopa BJOJb €ro Kophyca cAenaHa oOuullleHHas OT
cTekjosaManu gopoxka. CreoBaTeIbHO, COMPOTHBJIEHHE pe-
auctopa [IDBP MoxHO peryanpoBarth.

Bce atu pesucropnl (Taba. 6) BBIIYCKAlOT ¢ OTKJOHe-
HueM oT HoMuHana =10 uau +59%.

na
B

B
=

Pl

e [

Puc. 8. IlpoBosiouHbie 3ManupPOBaHHbiE pPe3H-
CTOPHI.

HaunGonee yacto BeTpeyalomuiicss B 3KCIUIyaTalliM  fie-
¢ext pesucropos I13, I19B u [IIBP — HapylueHHe KOH-
TakTa B MeCTe CBapKu MPOBOJA BLICOKOrO CONMPOTHUBJIEHHS
€ BEIBOJIOM.

CucreMa 0603HaueHHSI IPOBOJOYHBIX PE3HCTOPOB B TeX-
HHYECKOH JOKYMEeHTalHUH TakKasl XKe, KaK U HeNpPOBOJOYHBIX
(cm. cTp. 26). O6o3HaueHHe THUIIOB HOBBIX MPOBOJOYHBIX
pe3ucTopoB HauuHaercs ¢ HHAekca C), mocie uyero ciaenyer
HOMEpP KOHCTPYKTUBHOTO BapuHaHTa,
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Ta6numa 6
Mposonounbie 3MANHPOBAHHbIE PEIHCTOPH MOCTOHHBIE M peEryJHpyemuie

*

Tun pesucropa PH:";‘ Tpeneast Ryoy Dyake®Lyarer #4
na’-7,5 7,5 3,0 om—5,1 xom 14x41
3-15 15 3,0 om—5,1 kom 16 % 51
M3-20 20 2.4 omn—5,1 Kom 2051
13-25 25 4.7 om—5,6 kom 2551
113-50 50 1,0 om—16 xos 25x92
M3-75 75 1,0 on—30 xom 25% 163
113-150 150 1,0 om—51 xom 33219

Nn3B-2,5 2,5 3 om—430 om T14x27
13B-3 3,0 3,0 om—510 omu 16x27
M3B-7,5 7.5 1,0 om—3,3 Kom 16 x 36
M3B-10 10 1,8 om—10 xom 16 x 42
[19B-15 15 3,9 om—15 xom 1946
M2B-20 20 4,7 om—20 Kom 19x 52
M3B-25 25 10 om—24 kom 23 %52
19B-30 30 10 04—30 xom . 23x 73
[13B-40 40 18 om—51 Kom 23X 89
M3B-50 50 18 om—51 xom 3292
I13B-75 75 47 om—56 Kkom 32x 143
I3B-100 100 47 om—56 KoM 32x173
TM3BP-10 10 3 om—220 om 16x42
T9BP-15 15 5,1 om—220 om 1946
9BP-20 20 10 om—430 om 19x52
[13BP-25 25 10 om—510 om 23 %52
M3BP-30 30 15 om—1 wxom 23 %73
T19BP-50 50 22 om—1,5 Kom 32x92
M3BP-100 100 47 om—2,7 nom 32x173

* [IpoMexyTOUHbIE 3HAYEHUS — CM. Taba. 1.

NMEPEMEHHDIE HENMMPOBOJIOYHBIE PE3UCTOPDI

[TepemeHHble HenpoBO/OYHbIE PE3UCTOPHl  MPUMEHSIOT
B pajuvoannapaTtype IJisi OCYUIECTBJEHHSI Pas3/IHYHBIX pery-
JIHPOBOK.

Mepemennniii peancrop Bupa CI-1 (puc. 9 u 10,4,
taba. 7). K uuaunapuyeckomy kopmycy [ u3 mjact-
Macchl NpHKieeHa AyXka 2 u3 retuHakca. [losepxmocth
noc/aefgHefl MOKPbITa TOHKMM TOKOMPUBOASIILHM CJO€M KOM-
NO3MLHMM, COCTOsILleH M3 YacTHL yrJjepoja (caxku), pa3me-
wapHoro B sake. Ilocsie HaHeceHusi 3TOro COCTaBa Ha re-
THHAKC OH MOJABepraercs MoJAMMepH3alUH B YC/IOBHUSX Bbl-
COKO#i TeMmepaTypbl. ¥ pe3HCTOPOB C JIMHEHHOH KPHBOW
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(cM. KpuBylo A Ha puc. 2) yaenbHas NPOBOJUMOCTL CJOsI
paBHOMepHa TNO Bcell AJIMHE NYXKKH, a Y Pe3HCTOPOB C KPH-
BbIMH BUAOB B u B oHa u3MeHSeTCH OT OJHOr0 KOHUA Y-
KM K aApyromy. B uenTpe Kopnyca umeercs MeTaJJinyecKas
BTYyJIKa, BHYTPH KOTOPOH CBO-
6onHO Bpawaerca MeTaillHye-
cKasi ocb 3 ¢ TFeTHHaKCOBOH ¢H-
TYPHOH nJacTHHKOH 4 Ha 0AHOM
ee KoHue. Ha retnHakcoBoii nia-
CTHHKE YKpen/JeHa KOHTaKTHas
meTka &, cocresllas U3 He-
CKOJIBKMX HW3O0THYTbIX NPYXKHHA-
mux nposesouek. OHa HPHUXKH-
MaeTci K MNOBEPXHOCTH MNPOBO-
JSILIEro COsA Ha AYXKKe U 3JeK-
TPUYECKOTO. COELHHEHHSI C OChIO
He ¥MeeT.

Puc. 10. O6Gumit Bijg
nepeMeHHbIX HelRoBo«
JIGYHbIX PEIHCTOPOB.

Puc. 9. BHyTtpennee ycTpoii-

—CI-l; 6 — CILII;
CTBO NepeMeHHOTO pe3HcTapa e CILITI; e—TK: 6BK.
tama CI-I, CII-V, e — CI0-2; o — CIO-0,5.

KoHubl c/ios yriepoaa HMeloT cepe6psioe HOKpbiTHe 11
yepe3 Hero ¥ 3akJenku 6 NPOBOASILIMA CJIOH COQEJHHEH ¢
BbHIBOJHEIMH JlenecTkaMH 7 u 8. llleTka ke uMeer coeluHe-
HHEe CO CpeJHHM BHIBOAHBIM Jenectkom 9. Ilpu Bpalienuu
OCH WIeTKa CKOJMb3HT MO NOBEPXHOCTH TNPOBOASILErO CJOA
Ha JAyXXKe, BCJeNCTBHe Yero CONPOTHUB/IeHHe MeXkAy CPel-
HAM M KpaHHMUMH BbiBOZaMu H3MeHsiercs. IlosnblH yroa
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Tabaunma 7
Mepemennbie HEMPOBOJOUHBIE PEIUCTOPDE

Bua
Peazg;‘opa DMA‘:ZC' o Tpexeant Ryoy Pyow o | Unakes
puc. 2 8
CIl 29 A 470 om—5 Mom 0,5, 1I; 2 | 400
b; B 5 kom—2,5 Mom 0,25, 0,5; 1| 350
TK 34 A 2,5 kom—7,5 Mom 0,5 3R0
BK 34 b 15 kom—2 Mom 0,2 200
b 15 kom—2 Mom 0,4 350
B 36 kom—2 Mom 0,2 200
B 36 kom—2 Mom 0,4 350
CI3-7 26 A 5 kom; 1 u 2,5 Mom 0,125 200
B 5; 10; 100 u 470 kom; 0,125 200
1 u 2,2 Mom
CI13-8 34 A 22 xom; 2,2 Mom 0,5 250
B 10 u 470 kom 0,25 200
CI1o-0,15; 9,6 A 100 om—1 Mom 0,15 160
Cro-0,5 | 15,6 A 100 om—1 Mom 0,5 250
CI1o-1 21,0 A 51 om—4,7 Mom 1 500
CI1o-2 28,0 A 47 om—4,7 Mom 2 600

BpallleHUs OCH M IUeTKH, OrpaHHuusaemslii. ynopom [0,
coctasiser 250—260°. OnucaHHbil MEXaHM3M 3aKPbIT Me-
TaJVIHYECKHM YeXJOM, NPeAOXPaHSIOHIUM €ro OT MeXaHH-
YeCKHUX MOBPEXKAEHUH, MblJIM U Y&CTHYHO OT BAATH.

C moMmouwpio BTYJIKH, Ha BHeHIHeH MOBEPXHOCTH KOTO-
poit Hmeercss pe3pba, U HaBHHYMBaeMOi Ha Hee rafiku pe-
3HCTOD KPenuTcad B OTBEPCTHH MOHTaXKHOH Tauenn. Boi-
CTYyHAIOIMHA M3 BTYJKH KOHELl OCH, Ha KOTOPBIA Haca)u-
BaeTcs pyuka, umeer auametrp 6 mm. Hekotopsie ocH UMeOT
Ha KOHHAX IJIOCKHE cpe3bl AJsi yAOOCTBa KpemJeHHs py-
YeK WM LIHIbI AJA BpalleHHsi ¢ IMOMOLIbIO OTBEPTKH.
[TocnenHue npuMeHslOT B cayyasix, KOrga mnepeMeHHbIMH
pPe3UCTOpaMU B 3KCIJyaTAUMH TPUXOAUTCA TOJIb30BATHCA
peako.

Pesucropnl Buga CI-II cuabxenbl pHKcaTOpamu noJo-
JKeHHsl ocefl B BHJe JOMOJHHUTEJNbHBIX pa3pe3HblX BTYJIOK
C HaBHHYMBAOLIUMUCH Ha HUX railkamu (puc. 10,6).
C noMmouibio NMOCTEHHX OCb MOMXKHO 3aCTONOPHTbL B JIIOGOM
NOJIOXKEHHH, IMOc/e TOTO KaK 3aKOHUeHa peryJupoBKa Co-
NPOTHBJIEHH W 3THM HCKIIOYHTb BO3MOXKHOCTh CJAYYaHHO
HapyIIHTb YCTAHOBJEHHOE MOJIOXKEHHEe LUETKH Ha AYXKKe.
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Pe3auncrop Bupa CII-111 npencrasaser cob6oil ABa mnepe-
MEHHBbIX pe3UCcTOpa OMHCAHHOH Bhllle KOHCTPYKUHMH, HMeEIO-
nux o6y och (puc. 10,8). C ero noMouipi0 MOXHO pery-
JIHPOBaTh HaNpsiXKeHHe HJIM TOK OJHOBPEMEHHO B JBYX 3JeK-
TpUuecKux uensx. laHuble, o603HaueHHble HA €ro KphillKe
Bbillle TOBAPHOrO 3HAKa 3aBOJA-H3rOTOBHTENS (HOMMHAJb-
Hasi MOIIHOCTb paccesHHs, HOMHHAJbHOE CONPOTHB/EHHE,
XapakTep HM3MeHeHHs CONpoTuBienusi —6ykBamu A, 5, B
COTJIaCHO PHC. 2), OTHOCATCA KO BTOPOMY PE€3HCTOPY, CUHTaf
OT OCH, a JaHHble HH)Xe TOBAapHOro 3HaKa — K NlepBOMY pe-
3UCTOPY, T.e. Gosiee BJAH3KOMY K OCH.

Peaucrop CII-1V ycTpoen Tak Xe, KAK M PE3HCTOP
CII-11l, "o ¢ nmobaBieHHeM YCTpPOHCTBA AJA CTONOpPEHHA
och (pa3pe3Has BTyJKa H railka KakK y pesucropa
CII-11).

Pe3uncrop CII-V nonofed 1o KOHCTPYKLUHMH Pe3UCTO-
py CII-1, Ho He HMeeT (HKCATOPOB MOJOXEHHS KOpIyca Ha
MOHTAXXHO# TaHe/H.

[lepemennnbie pesuctopnl Tunma CIT Bcex BHJIOB TpPH HO-
MHHaJIbHbIX CONPOTHBJEHHAX BeNHYHHOH A0 250 Kom HMe-
10T OTKJIOHEHHe OT 3TOH BeJHuYHHbl He Oosee =209, a Ta-
KHe e Ppe3HcTopnl ¢ OO/IbLIHMH HOMHHAJLHBIMH CONpO-
TUBJEHUAMH — 10 £309%.

Pe3uctop BK (puc. 10, 0) ycTpoeH aHaJOrHYHO DPE3HCTOPY
CIl-1, no auameTrp ero Kopnyca HecKoabKo 6GoJibliie. Yron
BpalleHus ocu okoso 270°.

Pesncrop TK orinuaercss ot pesucropa BK nannunem
BoK/aouatensi (puc. 10;2), KOTOpbIHi NPUBOAUTCS B JAeiCTBHE
BpallleHHeM OCH PE3HCTOpa, KOrja ero KOHTaKTHas IleTKa
HaXOJAUTCs B Hayajie TOKONPOBOJAAIIErO C/10sl; BHIKJIOYaTelb
paccuMTaH Ha TOK J0 2 4.

[Monuwit yron Bpauienuss ocu pesucropa TK Takoi
xe, kak 1 y BK (oxosmo 270°), HO compoTHBJIEHHEe H3Me-
HfieTCsl TOJIbKO B Mpeflenax yria okojo 220° B npenenax
OCTaJbHOM YacTH yrsa BpalleHHs CpaGaTbiBaeT BBIKJIO-
yaTtelb, H CONPOTUBJIEHHe He H3MeHSeTcs.

Hsrorasausator pesucropsl TK u BK ¢ ortknoHeHnem
OT HOMMHAJBLHOTO CONPOTHBJeHHs: He Gosee +25%.

Pesucrop CHK cocrouT M3 ABYX nepeMeHHbIX Pe3HCTO-
POB, UMEIOLIMX CaMOCTOsTe/]bHbIe KOHLEHTPHYHO Pacroso-
xennble ocH. Ocb mepBoro (GaHKallIero K OCH M BTYJIKe
KpenJ/eHus) peancrtopa nycrorenasi; B OTBEPCTHe B HeH Mpo-
XOJMUT CIJIOLIHAS, OCb BTOPOro pesucropa. KoHCTpyKumus
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Ka)kJIOT0O U3 HUX ¥ 3JEeKTPHUYECKHe NapaMeTPhl aHaJOTHUHbI
TaKOBLIM Tl€peMeHHoro pesucropa tuna BK.

Pesncrop CHBK ycrpoen tak xe, kak u pesucrop CHK,
HO HMeeT BHIKJIIOYaTe/lb, MEXaHHUECKH CBSI3aHHBIH C OCbIO
BTOPOro pesucropa.

Pesucrop CII3-7 mnpepnasnauaercsi s crepeooHn-
YeCKHX MABYXKaHaJbHBIX NPHEMHHUKOB H YyCHJutenel; co-
CTOHUT OH M3 JABYX NepPeMeHHBIX PEe3HCTOPOB, yNpaBJsieMbX
obuielt ocbio (nmomoben pesucropy CII-111). Harorasnusa-
10T Pe3UCTOPBl C JHHEHHOH 3aBHCHMOCTBIO CONDPOTHBJIEHHSA
OT yrjia noBopoTa ocu (cM. KpuByw A Ha puc. 2) mas pe-
ryaupoBaHusi Tem6pa u ob6paTHo JorapudMHyeckoHd 3aBH-
cuMocThi0 (KpuBasi B) nsis peryaupoBaHMsi TPOMKOCTH
(ycunenus).

Pesucropsl CI13-7 ¢ HOMHHA/NbHBIMM COMPOTHBJIEHHAMH
a0 100 xom (tabna. 7) U3roTaBIMBAIOT C NpeAeTbHO JoNycC-
THMBIM OTKJOHeHHeM +20%, a ¢ GOJbIIMMH HOMHHAJbHbI-
MH CONPOTHBJIEHHAMH — ¢ Aonyckom +30%.

Pesucrop CII3-8 paspaGoran ans aBTOM06HJ1belX pa-
JMONPHEMHHKOB W TNpeAcTaB/jfgeT cobofi arperart, COCTOSi-
mufi U3 NepeMeHHOro pe3ncTopa — PeryjasTopa IPOMKOCTH
(c kpuBoii Buga B mo puc. 2), nepeMeHHOro pe3ucTropa —
peryastopa TeM6pa (c kpuBoHl BHIa A) H BHKJIOYaTENA
NUTaHKSA, PACCYMTAHHOTO Ha TOK 10 4 a NpH HANpPAXKEHHH
no 18 s.

Pe3ncTopsl #MeIOT iBe CaMOCTOfiTe/bHble KOHLEHTPHYHO
pacrnojioXeHHble OCH, Bpalllalolliie KOHTAKTHble MIETKH pe-
aucropoB. Ocb mepBoro pesncropa (6auxaiuiero K OCH
M BTYyJKe KpeIUleHHS), peryJjupywoliero TeMO6p, mycroTe-
Jlasi; B ee OCeBOM OTBEPCTHH pacHoJioXKeHa CIJIOlIHAA OCh
pesrcropa peryjHpoBaBHs TPOMKOCTH, KOTOpas, Kpome
TOro, NPHBOJAUT B AeHCTBHe BBbIK/IWOYaTe/b. Pe3ncrop pery-
JIHPOBaHHA TPOMKOCTH HMeeT NPOMEeXYTOUHBIH OTBOA, HC-
MoNb3yeMblil JJIi  BKJIOYEHHS 1eNOYKH TOHKOPPEeKLUH;
COMpPOTHBJIEHHe A0 OoTBoja coctaBiasier 20—409% noanoi
BeJHUYMHBl CONPOTHBJIEHHA. PesncTopsl ¢ HOMHHAAbHBIMU
conporHBaeHUAMH 10 u 22 xom (cM. Ta6na. 7) UMelOT OT-
KJIOHeHHe conpoTHBJIeHHs1 He Goabme +20%, a peauctoptl
C HOMHHAJBbHBIMH conpoTuBaenusmu 470 xkom u 2,2 Mom —
He Goabure *+=30%.

Peancropn tuna CIO (puc. 10, e u o). Ux xopnyca
U3roTOBJEHbl H3 KepaMHKH (creaTHT). ToKOnpoBoOAsLLHH
CJIOH HeopraHMYeckoro CocTaBa BIpPeccOBaH B Ayroo6pas-
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HYl0 KaHAaBKYy B KepaMHYeCKOM KOpIyce H HMeeT 3HauH-
TesbHO Gosblyio ToMuuHy (0,3—0,4 mm), yem y omnucaH-
HbIX Bbiwe peauctopos. Ilostomy pesucropnt CIIO u na-
sbiBaloTcsi 00beMHbIMH. KOHTaKTHble IIeTKM 3THX pe3HucTo-
pPOB H3rOTOB/IEHbl H3 MJIACTHYHOrO MPOBOAALLETO MaTepHa-
Ja, B KOTOPbHi BxoauT yraepox (rpadur, caxa). ITonunit
yroa Bpatuenusi oceit —okomno 290°. OTKIOHEeHHe OT HOMH-
Haaa £20 uan =109%.

BepxHuil npemen pabouell TeMmnepaTtypbl pe3HCTOPOB
CIIO 3unauuTenbHO Bhille, yem y peauctopos CII, BK, TK
M. HpPH 3TOM OHM MOryT paboTaTh 0e3 CHHXXEHHS MOLHOCTH
npd 3HauMTeNbHO OoJlee BBICOKHX TeMmnepaTtypax (cM.
ta6a. 2). CyuieCTBeHHO Jiyuile BJIarOCTOHKOCTb Pe3HCTO-
pos CIIO; BricokoomHble pe3ucropsl CIIO wuMeloT MeHb-
wuit yposedp wymos. Tak, ecau y pesucropos CII c Ho-
MHHA/bHBIMU 3HaueHusiMu ot 120 mo 470 xom »3.4.c.
¢ wyMoB MoxKer pgocturarbs 10 mxe/s8, TO y pesHCTOPOB
CITO Takux e HOMHHAJOB 3.A.C. IIYMGB He IpeBblllaer
5 Mks/8.

Hepocratkom Hekotopbix pesucropos CIIO siBasercs
HEAOCTATOYHAS MJIABHOCTh XO/Aa TOHKOCHEMHOH LIeTKH IPH
BpallleHHH OCH.

OGo3nravyenne nNepeMEHHBX HENPOBOAOYHLIX PE3UCTOPOB
B TEXHHUYECKOH HAOKyMeHTauuH. B.cneuupukauusax K cxemam
papdoannapatypbl M B JAPYrofl TeXHHYECKOH MOKyMeHTa-
UMM OCHOBHble JaliHble MNepeMeHHBIX HEeNPOBOJOYHBIX pe-
SHCTOPOB YKa3blBalOT COKpAIleHHBIMH 3aMucsMH B Cle-
JyiouleM BHje:

1. Tun pesuctopa (CII, CI10).

2. KOHCTPYKTHBHBIH BapuaHT pesdcropa (Aasi pesHc-
topos CI1O — HoMuHAaJIbHASL MOILHOCTb pacCesHHs).

3. Bun xonua ocu: OC-3— wmn noa otseprky; OC-5—
Jabicka (cpe3) mast KpeIUieHHsi PYYKU YNpaBJCHHUSA.

4. [InvHa BBICTYNAIOLIEro KOHIA OCH, MM,

5. ByksenHoe oGo3HaueHHe KpPHBOH, 1Mo KOTOPOH H3Me-
HfleTCsl COMPOTHBJEHHE, COMIACHO puc. 2.

6. HomunanbHasi MOIIHOCTb paccesiHusi, 8T.

7. HomuunasbHOe cONPOTHBIieHHe, OM, KOM, Mon.

8. JomyckaeMoe OTK/IOHeHHe OT HOMMHAJbHOrO CONpPO-
TUBJEHUA (TOJbKO AJISI PE3UCTOPOB, KOTOpble H3roTaB/HBa-
10T C PAa3/HYHbIMH OTKJOHEHHSIMHU),

TTocne HaWMeHOBaHUS THNA H KOHCTPYKTHBHOTO BapH-
aHTa CABOEHHOTO Pe3HCTOpa HAeT TOpH3oHTajbHad Yepra.
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ITox Heio yKa3biBaloTCsi JaHHbIe PpEe3NCTOpPa, Haxoafe-
rocst y BTYJKH KpelJleHHsi, a NOJ Heio “— APYroro pesH-
cTopa.

[Ipumep o6o03Hauvenus. Pesucrop tuna CII-V
¢ JBICKOM Ha OCH, TPeAHA3HAUYEHHON MJST HACZAKM DPYYKH,
npu AauHe ocu 60 mm, ¢ JHHEHHOHW 3aBHCHMOCTBRO COIIPO-
THBJICHHSI OT yrJa MOBOPOTa OCH, HOMHHAJIbLHOH MOIUHOCTLIO
paccesinusi 0,5 8T ¥ HOMHHaJAbHBIM conporusaenuem 100 kom
o603HayaeTcs Tak:

CIT-V OC-5 60 A 0,5 7 100 x.

B oGosHaueHusiXx pe3UCTOPOB HOBBIX TuUNOB (paspabo-
taHubiX nocie 1963 r.) nocne 6yks CIT creayer umdipa,
XapaKTepu3yoLiasi OCHOBHble KOHCTPYKTHBHblE OCOOEHHO-
CTH pe3ucropa: 3 — HeNnpoBOJIOYHBIH, IJIeHOUHbIH, KOMIIO-
3UIHMOHHBIA; 4 — TO Ke 06beMHbIl; 5 — NPOBOJOYHBIH,

ITocne storo uepes ueptouky (Aeduc) apabGekoit Lub-
poil nlaeTcs NOPsAAKOBBIH HOMED BapHaHTa KOHCTPYKTHBHOIO
HCIIONTHEHHS TepeMEeHHOro pe3ucTopa.

BbiGop nepeMeHHLIX Pe3HCTOPOB AAs annapatypul. B pe-
ryJasiTopax TrpOMKOCTH W TeMOpa paJHONPHEMHHKOB N
ycuauTeNell MOXHO HCNOJb30BaTh NepeMeHHble Pe3HCTOPbI
¢ J1060ii HOMHHAJIbHOH MOLIHOCTbIO PACCEesHUS; TPH 3ITOM
B pery/siTopax T'POMKOCTH, 4TOGBl peryinpeBanue OblIO
JIOCTaTOYHO paBHOMEpHHIM Kak NpH chaabblX, Tak U TpPH
CHJIbHBIX CHT'HAJIaX, clelyer NPHMEHATb Pe3HCTOPHl C KPH-
Boi Buaa B (cM. puc..2). B peryastopax TemMOGpa npume-
HAIOT TlepeMeHHble Pe3HCTOPbl ¢ KPHBOH BH/a

Ilnst peryjupoBaHHsi HanpsiXXeHHH M TOKOB B LieNsX NH-
TaHMsi annapatypsl Takxke OGHIYHO HPHMENSIOT HepPeMeH-
Hble pe3ucTopnl ¢ Kpusoit Buna A. Ilpu stom HeobxXomnmo
HMeTb B BHAY, 4TO nepeMennble peauctopsl Tunos CII, BK,
TK npu Harpyske HX INOJHO# HOMMHAJbHOH MOLIHOCTBIO
MOryT AeHCTBHTEJNbHO HajeXHOo paboTaTth JHUIb B TeYEHHE
HeCKOJbKHX COTeH 4acoB. [IJisi yBelHYeHHsl CPOKa CJYxObl
3THX Pe3HCTOPOB HeOOGXOAMMO 3KCMJIyaTHPOBaTh HX B Ta-
KOM peXHMe, 4TOObl pacceMBaeMasi Ha HHX MOLLHOCTb
Py, Oblia 661 B 2—3 pasa Menbie Py, . /lia nosbiuie-
HUMA HagexHoctH pesuctopos thna CIIO paccenBaeMylo Ha
HHMX MOILHOCTb CJeayeT NoHWXaTh Ha 20—30%.

PacceBaeMasi Ha TepeMEHHOM pe3ycTOPe MOLIHOCTh
P,,cc 3aBHCHT He TOJIbKO OT €ro CONPOTHB/IEHHsI W Toja-
BaeMOro Ha Hero HampsiKeHHs, HO U OT CXeMbl BKJIOYEHHS
pesucropa. IlpuBoaum ¢opMyabl aas pacyeTa MOLLHOCTH
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paccesiHUsl pe3ucTopa C KpUBO# BHaa A IS pasiMuHBIX
cJlyyaeB ero npuMeHeHHus.

1. IlepemeHnHblil pe3uctop ¢ conporusaennem R, ucnomsb-
3yeTcsl JJisl peryJHpoBaHHs HamnpsiKeHus (B KadecTBe He-
Harpy>XeHHOro NOTEeHLHOMeTpa), NpHYeM TOK B HArpysky
He oTBeTBAsAeTca (pHc. 11, a):

Us

Ppacc =

<P, oM * (3)

n

e[/

a)v

Puc. 11. K pacuery MouluocTtu, pacceHBaeMoll MepeMeHHHIM Pe3HCTOPOM.

ConporusieHne pe3dcTopa, NpH KOTOPOM pacceHBaeMasi
MOWHOCTb Py,.c He NpeBbiliaeT 3aJaHHOM,

Ry > -2, 4

Ppacc

Hanpsaxeune U He n0/kHO npeBbiliaTh U, ace, YKa3aH-
HOro B Taba. 7.

BwMecto pacuera no dopmynam (3) u (4) MoOXHO Boc-
10.1b30BaThCA rpadHKoM Ha puc. 4.

2. To Xe, HO NOCJENOBATEJIbHO C MEPEMEHHBIM PE3HCTO-
POM B Liellb NMUTAHHSI BKJIIOYEH TOCTOSIHHBIH pe3UCTop C
conporuBiennem R, (puc. 11, 6):

Ppacc = (_RH_%E;);’ Rn < Pnou . (5)



3. IlepemeHnHblii Pe3UCTOP HCIOMb3YeTCA AJS PETYAHPO-.
BaHMs HanpsiKeHus; NMPH 3TOM OTBETBJSETCH TOK B Ha:
Ipy3Ky, MMelollyio compotusienue R, (puc. 11, 8),

U [ Ry , 1
—L ! Py 6
- ( o) <Pu (6)

4. To xe, HO MOCAeNOBFTEJIbHO C NEPEMEHHBIM pe3uc-
TOPOM BKJIIOUEH NOCTOSAHHBIH Pe3HCTOp ¢ CONPOTHBJEHHEM
R, (puc. 11,¢):

pace ~°

.2
Ppacc = v Rn < Ruow (7)
Rt RuRn
*" Ru+Rn

Ecnu R,>10R,, To BMecTo dopmya (6) u (7) MOXKHO
nosnb3oBaThess (opmysaMu (3) 4 (5) COOTBETCTBEHHO.

5. IlepeMeHHbI Pe3uCTOpP HCHOJb3yeTcs JJs pery.H-
poBaHMA TOKa B lend NHTaHHs (B KayecTBe peocTaTa);
MOCJIeIOBATe/IbHO -BKJIIOUEH MOCTOSIHHBIA pe3HCTOp ¢ compo-
THBJeHHeM R, (puc. 11, 0):

Ppacc= ('ll;—n'\)ﬁRn<PmM (8)

Iipumep 3. OnpepesnTs MUHHMAJBHO HEOGXOLHMOE CO-
npotuBieHde R, nepemenHoro pesucropa tHna CII-V mow-
HocTbiOpaccesnust Py, =0,5 67 ¢ kpusoit Buna A nas noa-
llelO‘{eHHiL ero K HCTOYHHKY TOKa ¢ Hampsikennem U=220s6

puc. 11, a).

Ipuunmaem Py, = — = =0,25 e6r.
IIpu sTom no gpopmy.e (4)
2203
R, > T,z? = 194 kom.

Bri6upaeM nepeMenHbiii pe3ucTop ¢ GJMKaHILIMM 6ONb-
I1MM HOMHHAJbHBIM conpoTHBJeHHeM 220 kom.

Takoii ke pe3ynbTaT MOXHO TOJYYHTb, INOJb3YACh
rpagukoM Ha pHc. 4.

Mpumep 4. BuiGpath nepeMenHbii HENPOBOJIOUHBIH pe-
3HCTOP AJSl HCNOJIb30BAaHHS €ro B KauecTBe NOTEHLHOMETpa
npu rpajnyuposke BoabTMeTpa (puc. 12). Hanpsxenune
UCTOYHHKA NHTaHHA cXeMn U = 170 8; 06pa3uoBbiil BOJBT-
MeTp ¢ KOHeYHOH oTMeTKoil wikaan 150 8 umeer BHyTpeH-
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Hee conportuBiaeHHe R, = 600 xom (TOK MOJHOT® OTKJOHe-
Huag 0,25 ma); rpaayHpyeMblii BOJIBTMETpP C Takol e
HIKaJ0i uMeeT BHyTpeHHee cONpoTHBJeHHe Ry = 150 xom
(Tok mosaHoro otknoHenusi 1 ma). ConporusjeHHe NOTeH-
uuoMerpa R, MO/KHO ObiThb 1Mo KpaiHed Mepe B 2 pasa
MeHbllle COMPOTHUB/NEHHs HArpy3ku R, T. e. mapajJelbHO
COelMHEHHBIX COMPOTHBJEHHH BoabTMeTpoB R, u Rj.
ConporuBieHue Harpysku NOTEHIHOMeETpa

RiR2 600.103.150.103 9. 107 .
E=3 = — . — O
Ry Ri+R: 600103 + 150.108 120-10% om = 120 %0

STy

Puc. 12. K npumepy pacuera 4.

je—170 85>

CnenoBatedbHO, NepeMeHHbIl DE3HCTOP HOJKEH HMeEThb
conporHBieHue He Goubue 120:2=60 xom. Bri6upaem
nepeMeHHBIl DPE3HCTOP ¢ HOMHHAMbLHBIM CONMPOTHB/RHHEM
R, =47 kom (47. 103 om).

CoraacHo dopmyne (6) pacceuBaemasi Ha IepeMEHHOM
pesvctTope MOLIHOCTh

02 103
p 17 ( 47.1

pace ™ Tz 108 | 120.108

YuureiBasi, 4o pesucrop 6yAer paGoratb B CBOGOAHOM
NpoCTpaHCTBe MPH KOMHATHOH TeMmnepaType M HCMOJb30-
BaHHe ero GyJneT KpPaTKOBpPeMeHHbiM, BO3MOXHO MpHMeHe-
HHe nepeMeHHoro pesucropa Tuna CII-1 ¢ HOMHHa/IbHOH
MOILHOCTbIO paccesiHus Py, =2 8T.

Tipumep 5. HeoGxonuM nepemMeHHbIH HENPOBOJOYHBIH
pe3ucTop AJS TOH Ke LieJIH, YTO W B npuMepe 4, HO NpH
U=300 8, Ri=1,2 Mom u R,=300 kom (cTpesoyHsie Ipu-
60pbl TaKHe ke, KaK B puMepe 4).

PexomenayeM uHTaTesNlo CaMOCTOATENbHO yOedHTbCH,
NpoK3BeAs pacyeT, aHAJOTHUHBIA NPHBEJEHHOMY B NpuMe-
pe 4, UTO HU OJHH M3 THIOBBIX MepPeMeHHbIX HempoBOJIOY-
HbIX PEe3HCTOPOB HeNpHUroJeH /s HCNO/Jb30BAaHHA B PEXH-
Me, IPHBEJEHHOM B npuMepe 5.
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TEPMOPE3UCTOPDI

TepmMopesucTopaMy HasblBalOT lieJHHeliHble Pe3UCTOPH,
CONMPOTHBJIEHHE KOTOPBIX CHJIbHO 3aBHCHT OT TeMNepaTyphl;
OHH 06.1a1a10T GOJbUIMMH OTPHLATENbHBIMH TeMIepaTyp-
HbiMM Kosbduumentamu (puc. 13 u 14). HMx nasmBalor
TaKKe TepMHCTOPaMH, TePMOCONPOTHB/IEHUSIMH, TE€PMOYYB-
CTBUTEJNbHBIMH PE3HCTO-

pamu, TepmoynpasJse- KMT [ 1000

MbIMH pe3HCTOPaMH. - s
KoOHCTpYKTHBHO  TepMoO- g0 §
PE3UCTGP npeacTaBiasfierT S
co60i#i  HernpoBOJIOYHbIH R
pe3ucTop 006 beMHOTO 600 o S

THIA B BHJIE CTEPXKHA i gg

Wi  waibbl, H3rOTOB- s 2
JIEHHOH W3 TOJYIpPOBOA- MMT '400§ g
HHKOBOTO Martepuaia — -3

CMeCH OKHCJIOB pasJjuy- 200.5 i
HbIX METaJdJoOB: MeJH, Medusii pesucmop

Maprasua, Ko6aabTa M 20
Ap. MM60 HX CEPHHCTHIX
coelMHEeHHH. 5

H3 wuucana orevecr-
BeHHbIX HauboJiee pac-
MPOCTpaHEHb K06anbTO- Puc. 13. TemnepaTypubie XapakTepHCTH-
MapraHiosbie (KMT), " km 'rely))mggeaucropgs.

MEeIHO -~ MapraHuoBble

(MMT) u wmenHo-KO-

6aabro-mapranuossie (CT3) Tepmopesuctopol. Ilpu u3-
MeHenuu Ttemneparypol or 0 mo 100°C conpoTuBaeHue
TepMope3ucTopa ymeHbliaetcs B 20—70 pas (conpoTusJe-
HHe pe3ucTopa, H3rOTOBJEHHOr0 W3 MEIHOro IpoBOAa
B TOM JKe HHTepBaJie TeMIepaTyp yBeJHUNWBAETCHA NPHMEPHO
Ha 40%).

TepMope3ncTOpbl YNOMSAHYTHIX THIOB LIMPOKO HCIOJb-
3YIOT [Jis TeMIepaTypHOH CTaOMJIM3aLlHH CXeM pajHO3JeK-
TPOHHOH annapaTtypbl (TelneBH30pbl, TPAH3HUCTOPHbIE pajHo-
NPpHEMHHKH), a TakXe 1S H3MEpPeHHA H peryJHpoBaHHUsA
TeMnepaTyphbl, B KauecTBe NAaTYHKOB B YCTPOHMCTBax AMCTaH-
IIMOHHOTrO ynpaBJieHus H AAS APYrux uenei.

BaxHbiMH napamerpaMH TepMOpPe3HCTOPOB, KPOME€ HO-
MMHAJbHOTO COMPQTHBJIEHHA M HOMHHAJbHOH (MaKCHMaJb-
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HOH) MOLIHOCTH pacCesiHusi, SIBJSIOTCA TakK:Ke MOCTOAHHAs
BpPEMEHH H MHHHUMaJbHasi MOLLHOCTb PACCesAHHA.
HoMuHaJbHOE COMPOTHBAEHHE TEPMOPE3UCTOPA W AONYy-

CTUMOE OTKJAOHEHUE OT HEro.

51)(
Rooy = 22K0M

¥ t=20°¢
o
g 30
§ 4’4/724(
=20
g KM T~1
_x

10

D T B R R )
Tox, M
a)

50p¢
- HF MM T4
3 s MMT=1
g
é 20 P,,“,: ZZOKDM

10

1] . ¢ i 1 i —— )
g 2 4 [ 8 109 12

Puc.
CTHKH peaﬂcropoa.

14 BoabT-aMnepHvie XxapakTepu-

B cBsizu ¢ Tem, urto ConpoTHs-

Jelide  TepMOpe3ucTopa
CYILECTBEHHO H3MEHSeT-
¢ faxke npn Hebojb-
IWHUX Ko.jebGaHUsIX TeMne-
paTypbl, 9TH napameTphl
perJaMeHTHpPYIOTCS A
CTPOro  onpe/e/eHHOH
temnepatype: 20+1°C.
IMpenenbt HOMHUANBHBIX
CONpPOTHBJEHHH U pnomy-
CTUMble OTKJOHEHHUs s
pasMYHbIX TEpMOpe3s-
CTOPOB  YKa3aHbl B
Tab6J. 8.

Hexkoropble THIIb
TepMOpe3HCTOPOB  BMe-
CTO HOMHHAJBHGIO CO-
NpPOTUBJEHUSI XapakKTe-
PH3YIOT HOMHHAABHBIM
TOKOM, KOTOPHIi nporte-
KaeT uepe3 TepMOpesH-
CTOp MPH Mojaue Ha iie-
ro 3aJaHHoro Hampsxe-
HHS NpH  3ajaHHOI pa-
Goueit (NOBBILLIEHHOI)
Temnepaiype. B 3Ttom
cjlyyae  perjaMeHTHpY-
eTCcsl NONYyCTUMOEe OTKJIO-
HeHHe OT BeJHUYUHBI Ha-
NpsAKeHus.

MocrosHHas Bpeme-
HM T Xapakrepusyer
TEnJ10BY10 HHEPUHOH-
HOCTh TepMOpe3HCTOpa;

3TO — BPEMS1 B CEKYHJaX, B TeueHHe KOTOPOro TemMmnepatypa
TEPMOpe3HucTOpa CTaHOBHUTCA paBHoi 63° C ¢ MmomeHTa nepe-
HeceHHd ero u3 BO3AYLIHOH cpeabl ¢ Temnepatypoit 0°C
B BO31yUIHYIO cpeay ¢ remneparypoi 100°C.

Makcumaabrasn
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Ta6bauua 8

TepmopesncTopn
o D L " Ho- | p Fi
TepMO- X s y . 14
p:g;:_ Make " “Makc IMpeneast Ryoy n%/::)l(. maxe Qg § ulytlr?
KoGanbTo-MapraHiossie
KMT-1 2,8x13,6 | 22 kom—1 Mom | £20| 1,0 0,3 (1,0
KMT-4 6,5x24,0 | 22 xom—1 Mom | +20| 0,8 0,3 11,0
KMT-8 |23,5x15,0 100 om—10 xom | £10| 0,6 1,0 | 3,0
MeHo-MapraHuoBbie
MMT-1 2,8x13,5| 1 xom—220 kom | 420 | 0,6 0,4 1,3
MMT-4 | 6,5%24,0 | 1 xom—220 kom | £20 | 0,7 0,5 2,0
MMT-8 | 23,5%15,0 1 on—1 kom +10| 0,6 2,0 | 10
MMT-9 | 19,0x3,0% | 10 on—4,7 xom | £+10 — 2,0 | 10
MMT-13}| 10,0x3,6 10 on—2,2 xom | 420 — 0,3 1,0

* Paamep Kaxao# wanGoi.

p "l TIpOoMeXKyTOUHBlE HOMMHAJIbHbIE CONMPOTHBJEHHS TEPMOPE3HCTOPOB — CM.
Taba. 1.

HHSl Pyacc — MOIHOCTb TOKa, pa3orpeBaioillero pe3nUcTop
J0 TpeledbHOl TeMnepaTyphl fyace, KOrJa OH HaxoAuTCH
B CIIOKOHHOM BO3JyXe c Temmepatypoii 20x+1°C.

NpenenbHas TeMnepaTypa HarpeBa Te€pMOpe3MCTOpa sB-
JsieTcsl OJHOBPeMeHHO MaKCHMaJbHO JONMycTHMOH paboueit
TeMIepaTypoli OKpyXKaioulelt Cpelbl fyue (cM. Tabua. 2).

MuHHMaabHasg MOUHOCTb paccesiHus P,,, — BeJnuHHA
MOLIHOCTH pacCesiHHsi, TPH KOTOPOH TEepMOpPEe3UCTOp IpH
NPOXOXK/IEHHH Yepe3 HEro TOKa NpPaKTHYECKH He HarpeBaer-
csl BHILIE TeMIlepaTypsl OKpyXkalouieH CPeiasl H CONPOTHB-
JeHHe ero NMPaKTHYECKH He H3MeHseTcsl. YCJAOBHO CUMTAIOT,
YTO HarpeB OT AeHCTBHA TOKa OTCYTCTBYeT, €C/IH IIpH 3TOM
CONpPOTHB/EHHE TEPMOpe3HCcTOpa YyMeHbluaercsi He Gosee
yem Ha 1Y% (u3MepeHHe NPOU3BOAAT B CIIOKOHHOM BO3AYyXe
npu temnepatype 20x1°C).

Tepmopesuctopsi KMT-1 ¥ MMT-1. Taxkolt Tepmope3sn-
cTop mpeAcraBisier co6oll CTepxeHb W3 COOTBETCTBYIOLIETO
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NOJYNPOBOJHHKOBOrO MaTepHasa, Ha KOHIb KOTOPOro Ha-
NpPeccoBaHbl MeTaJ/IHYeCKHe KOJMauKH C [POBOJIOYHBIMH
BBIBOJAMH, C TOMOILbLIO KOTOPHIX TepMOpPE3HCTOP MOHTHUPY-
eTcsi B CXeMy c npuMeHeHueM mnafiku. CrepxeHb BMecTe
¢ KOJnauKaMM TNOKPHIT OpraHHYecKOH 3MaJjbl0 3€/]1eHOro
usera. [To BHWelHeMy BHLY 3TH TEPMOPE3HCTOpPLl HaIlOMH-
Halor pesucropel tTHna MJIT (cm. puc. 7).

IMocrosiunast BpeMeHH TepMmopesuctopoB KMT-1 u
MMT-1 v <85 cex.

Tepmopesucroppt KMT-4 1 MMT-4 npexncraBasior co-
60fi nogo6Guble K€ IMOJYNPOBOAHUKOBbie CTEepKHH I, HO
3aKJIOYEHHBIE B JMTble MeTaJJHYecKHe TrepMeTHUYecKHe
Kopnychl 3 UHJIHHAPHYECKOH (OPMBI H3 KPacCHOH Meau
(puc. 15). Onun M3 MeTalJMYeCKHX KOJNAyKoB 2 Ha noJay-
NPOBOXHHKOBOM CTEPKHE BNAsiH B KOPIYC C MOMOIIBIO 0J10-
BSHHO-CBHHLIOBOTO chiaBa 4, H, Takum o6Gpa3oM, Kopmyc
TepMOpe3ucTOpa SIBJISIETCS OJHMM H3 ero BblBOAOB. [lis
yAO6CTBAa BKJIOYEHHS T€DPMOPE3UCTOpa B CXEMy K €ro Kop-
nycy npuBapeH NMPOBOJIOYHBIN BhiBOXL 5. BTopoit mpososiou-
Hbifl BHIBOJ, 6 OT BepXHero KoJmnayka TepMOpe3HCTOpa BHI-
XOLHT M3 KOpHyca uYepe3 BHAasiHHbIA B HEro CTEKJSHHBIH
uzonsitop 7. Jlas y/ayuileHHs Temsonepefayd MeXay BHYT-
PEHHUMH CTeHKaMH KOpImyca TepMOpe3MCTOpa M INOJYMpo-
BOJHHMKOBBIM CTepXKHeM Ha INOCJeJIHHMH HaMOTaHa MeJHas
¢donbra 8, 3amoJHsOLIAs MPOCTPAHCTBO MEXKAY CTEPKHEM
¥ BHYTPEHHHUMH CTeHKaMH Kopmyca.

IMocrosinHass BpemeHu TepmopesucropoB KMT-4 u
MMT-4 T <115 cex.

Tepmopesncrop MMT-9 npencraBaser coboii waiby uau
HECKOIbKO [Iafi6 M3 CMecH OKHCJIOB MeJH M Maprasua
(puc. 16). Ilnockue noBepXHOCTH WIa6Gbl MOKPHITHL CJA0SMH
cepebpa (3JekTponbl), a GOKOBble OKpallleHbl OpraHHdYe-
CKOH 3MaJblo.

Tepmopesucrop MMT-13 npexncrasasier co6oit 1waiby
nono6uyio mwait6e MMT-9, Ho MeHbliero auaMerpa (OKOJO
10 mm). K cepeGpsiHBIM 3JIeKTPOZaM MNpHIasiHEl MPOBO-
JIOYHble BBIBOAB (pHC. 16). DMaab nokpbiBaeT waklGy co
BCEX CTOPOH.

Tepmopesucroppt KMT-8 1 MMT-8 (puc. 17) cocrost
U3 K0Ga/JbTO-MapraHueBBIX HMJAH  MEIHO-MapraHueBbIX
mai6 ] COOTBETCTBEHHO, CKpEIJIEHHBIX GOJNTOM 2 H 3aK/Io-
YeHHBIX B MeTaJJIMyecKHil Kopnyc 4 ¢ JIeHecTKOBHIMH KOH-
TakKTHHIMH BLIBOAAaMH 6 Ha CTEKASHHBIX H30JaATOpax &,
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Kopnyc samosnsen BHyTpu KommayapoM 3. Ilosymposon-
HHKOBble WaH6bL H30JHPOBAHBl OT KOpHyca.

OTH TEePMOPE3NCTOPbl MPUMEHSIOT TIJIABHBIM 06pPa3oM
B 3JIEKTPOM3MEDHTEJbHBIX NpHOOpPax [Jsi MOBHILIEHHS
TOYHOCTH NOKa3aHHH# MX B LINPOKOM JHana3oHe TeMIe-
paryp.

V. 7
e
757 "mi!

D,
O

MMT— 9

Puc. 16. [1ah6osble TepMOpE3HCTOPHI
MMT-9 1 MMT-13.

N

4-.!-1
N N )

e dmastLTETIER LR R TRt a R TR nest
ArBEALTTRRTRRT BASRRRRT A LA

5 4

Puc. 15. T'epmeru-
3HPOBAHHBIK TepMO-
esucrop MMT-4, Puc. 17. TepmernsupoBaHHblii 1mai6o-
MT-4 B paspese. Bt TepMopesuctop KMT-8, MMT-8.

Pacuer aaekrpuueckoii menu ¢ 3agaHubim TKC. [lpu
11€06XOMMOCTH HMMeTb 3JEKTPHYeCKYI0 Llellb ¢ 3afaHHBIM
orpuuarenbiblM  TKC, wenbmiuMm, uem TKC Tepmopes-
CTOpa, BKJIOYAIOT NapajJenbHO HJIM NOCJeJ0BaTelbHO
¢ mociegHHM OOBIYHBIH pe3uctop, Hanpumep THna BC
nan MJIT. Tlpu pacuere Takoil uemu 3ajgaioT ee obuiee
conpoTuBneHHe Ryg,, TeMmmepaTypHblll Ko3pbuiueHT 1e-
MU Qogy M CPEIHMHA TeMmepaTypHbIH KO3D(PHUHMEHT o
TEPMOPE3UCTOP4, KOTOPHIH MNpeAnosaraercsi MPHMEHHTb
(cMm. Taba. 3).

3anaBafAcb CTaHAapPTHOH HOMUHAJbHOH BeJHYMHOH CO-
NPOTUBJEHUS TepMope3ncTopa, BblGpaHHO# mo TabJa. 8, To-
ro Xe NOpSifKa, YTO H CONpPOTHBJAEHHe Rysy , HAXOAAT CO-
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MPOTHBJEHHE PE3HCTOPa, MpPH BKJIIOYEHHH KOTOPOro noJay-
uptcsi TKC, 6anskuii no Benuunne K TpeGyemomy. Ilpu
9TOM BO3MOKHBI BAPHAHTHI !,

1. Bkawuenue pesucropa C CONPOTHBJAeHHEM R, na-
paanenbHo Tepmopesucropy (puc. 18,a). B sTom cayuae
CONPOTHBJIEHHE TepMOpe3ncTopa R, HOMKHO ObITb 6OJb-
e 3ajaHHOro OOLIEro CONMPOTHBJEHHs UeNH Ryey. Toraa

R, = R Roow 9)
Ry — Roou

BriGHpaloT pe3ucTop ¢ HOMHHAJbHBIM CONPOTHBJEHHEM,

GaMxKaHUM K nojdyuyeHHoMy no ¢opmyae (9). Ilpu stom

= % Rm (10)
) Ry + Ry

2. Bxiatouenne n06aBOMHOrO PE3HCTOPAa C CONPOTHBJE-
HHeM R, mnociefoBaTeJbHO ¢ TepMope3ucTopom (puc. 18,6).
B 1aHHOM c/iyyae HOMHHaJ/JbHOE COINPOTHBJEHHE TepMope-
sucropa R, nonxkHo GBITb MeHbIlle 3aJaHHOTO OGIIEro co-
MpPOTHBJIEHHS] 3/JEKTPHUeCKOH uenu Rygy . [Ipu stom

R1=R06m—'RTo (ll)
BribupaeM pesHCTOpP ¢ BEeJIHYNHOH HOMHHAJLHOTO CO-

NPOTHBJAEHHSs, OJmKailiulell K MNoJyueHHOH 1m0 ¢opmyae
(11). Torna

CQo6ur

SrRe
Roém

Bo03M0OXKHO, NpHAETCS CcleNaTbh HECKOJbKG BapHaHTOB
pacueTa, OCTaHOBHMBIIHCh Ha HauboJjiee NpPHEMJIEMOM pe-
3yJbTare.

Pacyer aeaMresisi HanpsKenus uenu 0asnl TPaH3UCTOP-
HOro Kackaja ¢ teMnepatypHoil craGuamusaumeir. Kounex-
TOPHBbIfI TOK TPaH3HCTOPA NPH INOBLILEHHH TeMIepPaTypHI,
KaK M3BECTHO, YBEJHUHBAETCs, T. €. PeXXUM pabOTH YCHIH-
TeJILHOTO KacKafa H3MeHsieTcsl. DTO sIBJE€HHe BecbMa Bpel-
HO, B YaCTHOCTH B OKOHEUHBIX HHM3KOUaCTOTHBIX KacKalax,
pa6oratomux B pexxume AB, T. e. npy MaJbIX TOKaX MOKOS.
B cBA3M ¢ 3THM NpH KOHCTPYHPOBAHHH YCHJHTENbHOH H
HHOH anmnapatypsl NPHHHMAIOT Mepbl K TOMY, YTOOBI H3Me-
HEHHS! KOJJIEKTOPHBIX TOKOB MNPH KoJe6GaHHAX TeMIepary-

Qo6 = (l?)

! TTocKkoJbKy TeMMepaTypHbiii KO3((ULUHEHT BKJIOYEHHOrO napal-
JIJIbHO WJIH M0C/IeI0BaTe/bHO OGBLIYHOrO Pe3HCTOpa 3HAYHTENbHO MeHbllle

TKC tepmopesucropa, Bemnunsofi TKC pesucropa nmpH pacyeTe MOKHO
peHe6peyb.
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pel ObIH MHHHMAJIbHBIMH: CO3al0T TeMIepaTypHYIO CTa-
6uaM3anuI0 pexHMOB TpaH3ucTopHbix cxeM. Illupoko pac-
IpOCTPaHeH METOJ, TeMIepaTypHOH cTaGH/IH3alHH NYyTEM
BKJIOUEHHS] PE3HCTOPOB B LienH 3MuTTepoB. Bosee sddexk-
THBHBIM CIOCOGOM TeMIEpaTypHON CTaGWIM3alHH sIBJAsieTCSs
noxaya cMelleHHsl Ha 6a3bl TPAH3HCTOPOB OT [EJHTENs Ha-

~Usym
RT

1) ""t. 5} |]7
ol) w .
)

prp
Ug-3
o o e

Puc. 18. K pacuery
SJIEKTPHUECKOH  Ile- pnp
MH C _ 33aaHHBIM

T Rlll

Puc. 19. K pacuery Ha-
NpsiXKeHHs  Henu  6asul
TPaH3HCTOPHOro Kackana.

npsiKeHus:, copepxailero repmopesucrop (puc. 19). Hau6o-
Jiee NONXOAUT 3[eChb HH3KOOMHBIfI  TepMOpPE3HCTOp THHA
MMT-9 uau MMT-13, umerowuit cpegnee 3HaueHue Temnega-
TYpPHOTO KO3((HLHEHTa CONPOTHBAEHUsT o ~—3,7 Y /2pad=
=0,037/epad. Pacuer npousBOIAT B CJIEAYIOLEM TNOPSIKE.

I. Onpenmensitor BXOIHOE CONPOTHBJIEHHE TPaH3HCTOpa
no ¢opmyae

. u6-9+ UO-s
rax - “‘i6+l6 ’ (13)

rge ude.» M is — IHKOBBIE 3HaYeHHs HanpsxeHus H
TOKa 6a3bl TPaH3MUCTOpA,
Us.s u Is — HanpsiKeHHe W TOK cMelleHHs1 6Gashl
TpaH3ucTopa B pabouell Touke.
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2. BrIOUpalOT TEpMOPE3UCTOP C HOMHHAJNbHBIM COMNPO-
THBJEeHHeM R, , IpHMepHO B 2 pa3a MeHbIIHM IO CPaBHEHHIO
C BXOIHBIM CONPOTHBJEHHEM TPaH3UCTOPA Iy .

3. Boiuucnsilor TpeGyeMoe CONMPOTHB/IEHHE IIYHTHPYIO-
mero pesucropa R, no gpopmyae

Ru=——="0 =0 (14)

AUs -5
At

rue Dt = — HU3MeHeHue HanpsxKeHus CMelleHus

6a3pl TpPH H3MEHEHHH TeMNepaTypsl
Ha 1°C npu I =const; mas repmanue-
BbIX CNJABHbIX TPaH3HUCTOPOB LIHPO-
KOr0 TNPHMEHEHHS THIHYHO 3HauyeHHe
D, =0,002-+-0,003 8/zpad.

4. Bpi6upaloT TEPMOPE3HCTOP C HOMUHAJBHBIM COMPO-
TUBJEHHEM, OJHKaHUIMM 10 BeIHYMHE K BBIUHC/IAMTENbHOM
no ¢opmyJse (14).

5. Beluncasior Tok, norpebasieMeli JienuTeNeM Hamps-
JKEHHSl OT UCTOYHHMKA mNuTaHUs (GaTaped) C HaNpsKeHHEM
Usga, 10 popMyite

In — Us-o (R1+Rm) . (15)
R: Ru

6. OnpenensiloT  conpoTus/eHHe  pesucropa R, 1O

dopmyie

R, = __Uﬁafl—nuﬁ-a : (16)

Eciau B mocsenHiolo ¢opMy/ly MOACTAaBHTb BENHYHHY TO-
Ka [; B MWlIMaMmnepax, TO CONPOTHBJeHHe R, MOSyYHTCS
B KHJIOOMAX.

Ipumep 6. PaccunrtaTe nenHTENb HANPSIKEHHA LENH
6a3bl 411 TPAH3MCTOPHOTO JBYXTAKTHOrO OKOHEUHOTO Ka-
ckaja, paboTalpouero B pexuMme AB. 3anaHo: HampsiKeHHe
6ataped Ug,y =9 8; HanpspkeHue cmelleHdsi 6a3bl B pa-
Goueit Touke Us., = —O0,11 8; BXomaHOe conpoTHBJ/EHHE
TpaH3ucTopa rg =150 om; koadpdunuent D; = 0,0025
8/epad.

BoiQupaem tepmopesucrop tina MMT-13 (u1n MMT-9)
C HOMHHAJIbHBIM conpoTusJeHueM R, = 68 om, 115 koTopo-
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ro cpeflHee 3HauyeHHe TeMIlepaTypHoro kosdduuuenra o =
= 0,037/epad. ITo popmynam (14), (15) u (16)

R = 68.0,0025
% 0,11.0,9(—0,037) —0,0025

= 144 om.

BriGupaem pPe3uCTop CO CTaHAAPTHHIM HOMHHAJbHBIM
conporHBaenueM 150 onm.

0,11 (68 + 150)
J.o= 22200 BU) .
A 53.150 2,4 na;
9—0,11
T ee—— = KOM.
R, X 3,7 ko

MOXHO NPHMEHHTb PE3UCTOpP CO CTaHAAPTHHIM HOMH-
HaJbHBIM CONpoTHB/aeHUHeM 3,6 HaH 3,9 KoM,

MOHTA)X PE3UCTOPOB

JIeHTOUHblE W MPOBOJIOUHEIE BBIBOABI PE3UCTOPOB (B TOM
YhCcJe W Pe3ucTopoB) Heab3d usruGaTb OaHKe, dyeM Ha
paccrosiiun 5—10 mm ot ux KopmycoB. M3ruGbl IOMKHBI
ObITH MJI2BHBIMH, C BO3MOXXHO OOJBIIUM pPaauycoM 3aKpyr-
JIEHHS, UHaue BbIBOJABI MOTYT HaJJOMHTHCS.

ITeperpeB peancropa MOXKeT NPHBECTH K H3MeHEHHIO ero
conporuB1eHdsl. Uro6bl 3TOr0 He CJAY4YUJIOCH, Mafiky rHOKUX
BBIBOIOB MOCTOSIHHBIX PE3HCTOPOB CJjeAyeT MPOM3BOAUTH Ha
paccTosiHHu He MeHee 5—10 mm ot ux kopmycos. [Ipu 3TOM
BBIBOJ MaJsorafiapuTHOro pe3lucTopa y €CaMOro ero Kopmyca
caelyeT MJIOTHO 3aXBaTHTh Naockory6uamu. [locnennue 6y-
AYT NONIOILATH TEIO, PACHPOCTPaHSIOLIeeCs OT nasbHUKA
K TeJly pe3ucropa Mo BbIBOAY, YMeHbLIAsh TEM CaMbIM Harpes
pesucTopa Bo Bpema naiiku. Ilo Toji ke npuuuHe mnporecc
NpunauBaHusa THOKOro BbIBOAA NOCTOSIHHOrO pe3ucTopa K
cxeMe, KaK M NpUllauBaHHA NPOBOJHHUKOB K JIeNleCTKaM nepe-
MeHHBbIX Pe3HCTOpOB, AUJiXKeH ObiTb BOBMOXHO 6ojee KOPOT-
KUM 10 BpeMeHU — He Oosee 10 cex. Ecau nalika He yna-
Jach, TO ee PEKOMEHLyeTCs MOBTOPSITb HE paHee yeM uepes
2—3 mun (Bpems, HeOGXOAUMOE [Js OXJaXJeHHS pe3uc-
TOpa).

K anekrpomam Ttepmopesucropos MMT 9 mnpunawBaTth
COeiHMHUTENbHbIE NPOBOJHHKH He peKOMeHAyeTcCs, TaK Kak
eperpes MX MOXKeT MPHBECTH K 3HAYMTENbHOMY HeoGpaTH-
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MOMY H3MEHEHHIO CONPOTHBJEHHS. D/EKTPHYECKHUH KOHTAKT
C 3/IEKTPOAAMH 3THX TEPMOPE3UCTOPOB ClelyeT OCyLecT-
BJISATD C TNOMOILbIO MeJHBIX HJIH JAaTYHHbIX JENeCTKOB BHell-
HUM auaMerpom 15—18 u BHyTpeHHum 8—10 mm, KoTOpHIE
IJIOTHO NMPHXKHMAIOT K JEKTPOLAM TepMOpe3ucTopoB. MoH-
TaXKHble IPOBOJHUKHU IPUNAUBAIOT K 3THM JenecrkaM. Kpe-
nsT waiiGoBble TEPMOPE3HUCTOPH], NMpONMycKasi Yepe3 HX OT-
BepCTHS BHHTBI, H30JUPYa MX Wai6aMu H3 TeKCTOJHTA, re-
THHAKCa WJH HHOrO HM30/SLHOHHOTO MaTepHala.

[Tpu Bcex BuAax MOHTAXKHBIX NaeK MOXHO NPHMEHSITb
TOJIbKO GeCKHCJOTHBIE (hJIIOCHL.

[TpoBosouHble 5MaNHPOBAHHBIE PE3HCTOPH KPENSIT B am-
napatype C NOMOILbIO MeTa/JIHYeCKHX GOJITOB WM LIMHJIEK,
NpoNnycKaeMbiX CKBO3b BHYTPeHHHE OTBEDCTBHS HX TPYOOK.
HapunuuBaeMble Ha GoaTbl (WNMJbKH) raikKu H MeTaJH-
yecKHe IWaf6bl K HUM H30JUPYIOT OT TOPLOB PE3HCTOPOB
uain6amMu H3 Kakoro-aubo H30JSILHOHHOTO MaTepHalna, Bbl-
JlepKHUBaIOLIler0 HarpeB OT pe3ucTopa. Takum ke crnoco6oM
MOXKHO KPENUTb M MOLIHBE HeNPOBOMOYHbIE pe3ucTopsl BC-5
u BC-10. Ecin  pesuctop HaxXomuTcs MOJ HANpsKEHHEM
cepile 1—1,6 K8, TO MeTajjuuecKoe KpemjeHue cjefyeT
JIOTIONIHUTENIBHO HM30JIHPOBaThb OT liaccH (MOHTaXKHO# ma-
HeJqH).



BBemenue . . . . .

O6o3nauenusl BeanunH LpuHATEC B CnpaBouHuKe

.

COOEP)XAHHE

.

Knaccudukanus u napaMeTpbsl pe3HCTOPOB .
[MTocTosiHHBIE HeNpOBOJIOYHbIE PE3HCTOPH .

[TpoBoJOYHblE 3MAJMPOBAHHbIE PE3UCTOPHI
TlepemeHnHble HEMPOBOJIOUHEIE PE3HCTOPHI

TepMope3ucTopsl .
MonTax pesnCTOPOB .

.
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