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6.1 Kaaccudurkanms 3j1eMeHTHOM 0a3bI M V3J10B B PJA.

CoBpeMeHHasl paJuOdIEKTPOHHAs anmapaTrypa COJEPKUT OTPOMHOE KOJIH-
YECTBO PAOUOKOMNOHEHMOE, T.€. CAMOCTOSITENIbHBIX (KOMNIEKMYIOWUX) W3Jie-
JUi, COEIMHEHHBIX MEXAY CO0OM B COOTBETCTBUU C MPUHLUUIHUAIBHON 3IEKTpUYE-
CKOM cxeMoM, oOecreunBaroleid HeoOX0AUMY0 00pabOTKY AJIEKTPUUYECKUX CHUT-
HAJIOB.

PaguoKoOMIIOHEHTBI SBIISIFOTCA HENEIMMOM COCTAaBHOM YacCThIO PATUOIIICK-
TPOHHOM ammapaTypbl, WX YCTAHABIMBAIOT TMPU BBHINOJHEHUU COOPOYHO-
MOHTQ)KHBIX ollepanui. B kauecTBe paguOKOMIIOHEHTOB BBICTYIIAIOT PE3UCTOPHI,
KOHJICHCATOPbl, KATYIIKH WHAYKTUBHOCTH, TPAH3UCTOPBHI M T.N. K pamnokommo-
HEHTaM OTHOCATCS Takxke MHTerpanbHble MukpocxeMbl (MMC), koTopsie, B CBOIO
ouyepeib, COCTOAT U3 OOJIBILIOTO YKCIAa PAAUO3TIEMEHTOB, pEeaTU3yOUIUX (PYHKIUN
TPaH3UCTOPOB, PE3UCTOPOB U T.II.

IToHATHA panaMO’IEMEHT U PAJUOKOMIIOHEHT BO MHOI'OM TOKIECTBEHHBI.
Tak, TpaH3uctop B noaynpoBogHukoBoi UMC, BeICTyNaromuii Kak 3JIEMEHT WH-
TErpajbHON MUKPOCXEMBbI, HEOTJEIUMBIN OT HEe, BBIMIOJIHAET T€ ke (PYHKIUU, YTO
U JUCKPETHBIN TPAH3UCTOP, BBICTYNAIOIIUN KaK KOMIIOHEHT PaJHOdJIEKTPOHHOU
anmaparypsl. IIpyuHIMn neicTBus paiuOKOMIIOHEHTOB OCHOBAH HAa B3aUMOJEHUCT-
BUU C AJIEKTPUYECKUM WJIM MarHUTHBIM TOJIEM, T.€. Oazupyercs Ha 3IeKTpodusu-
YECKUX CBOMCTBAX paJlOMaTEpPUaoB.

PaIII/IOKOMHOHeHTBI ACJIAT Ha ABC I'PYIIIIbI: aKTUBHBIC 1 ITACCHBHBIC.
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K akmuenvim komnonenmam OTHOCIT TPAH3UCTOPHI, JIEKTPOHHBIE JTaMIIbL,
MUKPOCXEMbI U T.J., T.€. TAKME€ KOMIIOHEHTHI, KOTOPbIE CIIOCOOHBI MPeoOpa30BbI-
BaTh DJICKTPUUYECKUE CUTHAJIBI U YCUJIMBATH MOIIHOCTb.

K naccuenvim znemenmam OoTHOCAT PE3UCTOPBI, KOHJAEHCATOPHI, KATYLIKH
WHJIYKTUBHOCTH, TPaHC(POPMATOPbI, KOMMYTAlIUOHHBIE JIEMEHTHI, T.€. TAKUE KOM-
MOHEHTHI, KOTOPhIC MpEIHA3HAUCHBl ISl TepepacrnpeesieHus DJIeKTPUUIECKON
SHEPTHH.

OcnoBhayto aomo B POA umeror UMC. [lons TUCKPETHBIX PE3UCTOPOB CO-
ctaBiisieT oT 15 10 50% Bcex 3eMEHTOB MPUHIUNUATBHONW CXEMbI, KOHJIEHCATOPOB
— 25%, MpaKTUYECKH BCE KATYIIKU UHIYKTUBHOCTU U TPaHC(HOPMATOPHI SBISIOTCS

AUCKPCTHBIMU KOMIIOHCHTaAMMU.

6.2 OcHoBHBIE cBeaeHUs 0 pesuctopax. Kiaccudbukanusa pesucTopoB u
MX HA3HAYEHHE,

OnHMM M3 TACCUBHBIX PAIMOKOMIIOHEHT POA sBNseTCs pe3ucmop, npenHa-
3HAYEHHBIW Ul NIEpepaclpeeiCHUs] U PEryJMpOBaHUs DJIEKTPUYECKON DSHEPrUU
MEXKY DJIEMEHTAMH CXEMBI.

[IpuHIMO neHCTBUS PE3UCTOPOB OCHOBAH HAa CHOCOOHOCTH pajuomMaTepHa-
JIOB OKa3bIBaTh CONPOTUBIIEHUE NIPOTEKAIOLIEMY YEPE3 HUX DIIEKTPUUECKOMY TOKY.
Oco0EHHOCTBIO PE3UCTOPOB SBISETCA TO, YTO DJIEKTPUUYECKAS] SHEPTUS B HUX Ipe-
BpAILACTCs B TEILIO.

B unneane pe3ucTop XapakTepusyeTcs TOJIBKO CONPOTUBICHUEM DJIEKTpUYE-
ckoMy TOKy. Ha mpakTuke ke pe3ucTopbl B TOM WJIM MHOW CTENEHH O00JIaaaroT
TaK)Xe MapasUTHOW €MKOCTBIO, Mapa3UTHOW MHAYKTUBHOCTHIO UM HEJIMHEHHOCTBIO
BOJIbT-aMIIEPHOU XapaKTEPUCTUKHU.

Ilo 3a6ucumocmu 6onrvm-amnepnou xapakmepucmuKku om 6HEWHUX yc-
JI06UI PE3UCTOPBI IOAPA3AEIAIOTCS Ha

- IOCTOSIHHBIE PE3UCTOPHI (HOMHHAJI COPOTUBIIEHUS HE YIPABIIAETCS );

- NIEpEMEHHBIE YIpaBJsieMble PEe3UCTOPHI (MOTEHIIMOMETPBI, PEOCTAThI, MO/~

CTPOEYHbIE PE3UCTOPHI);
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- CIIELMAJIbHBIE PE3UCTOPBI (TEPMOPE3UCTOPHI, Y KOTOPBIX COMPOTUBIECHUE

3aBUCUT OT TeMIEpPaTypbl, (OTOPE3UCTOPHI, Y KOTOPHIX COMPOTHUBICHUE 3ABUCUT

OT OCBEILIEHHOCTH, TEH30PE3UCTOPBI, Y KOTOPBIX CONMPOTUBJIEHUE 3aBUCHUT OT JIE-

dbopmalnuu pe3rucTopa, MarHUTOPE3UCTOPDI, Y KOTOPBIX CONMPOTUBICHUE 3aBUCHUT OT
BEJIMYMHBI MATHUTHOTO TOJIs ).

Ilo mexunonocuu U320mMo6IeHUS PAZTIULAIONM..

- NPOBOIOUHbBIE PEe3UCMOPDBL, TIPEICTABIAIONUE COO0N KYCOK MPOBOJOKHU C
BBICOKUM YJIEJIbHBIM COMPOTHUBJICHUEM, HAMOTAHHBIM Ha KaKoW-mnbo kapkac. Mo-
IyT UMETh 3HAYUTEIbHYIO MApPa3sUTHYK) WHIAYKTUBHOCTh. BhICOKOOMHBIE Majora-
OapuUTHBIC POBOJIOYHBIC PE3UCTOPHI MHOTIAa U3TOTABIMBAIOT U3 MUKPOIIPOBOIA;

- NJICHOYHblE MEMALIUYecKue Pe3ucmopsl NPEJCTaBISIOT cOO0M TOHKYIO
IUIEHKY METaJUIa ¢ BBICOKUM YJIEJIbHBIM COINPOTHUBIICHUEM, HANIBUIEHHYIO Ha Kepa-
MHYECKHI CEpPACYHUK, HA KOHI[bI KOTOPOTO HAJAEThl METAIIMYECKHUE KOJIMAYKHU C
MPOBOJIOYHBIMU BbIBOJAMU. MHOTAA M1 MOBBIICHHUS CONPOTUBICHUS B IUICHKE
npope3aeTcs BUHTOBas kaHaBka. Hanbosee pacrpocTpaHeHHBIN THIT PE3UCTOPOB;

- Memannoghonveosvie pezucmopepl. B xauecTBe pe3UCTUBHOIO MaTepUaia
HCTIOJIB3YETCS TOHKAsI METaJIIMuecKas JICHTA;

- Y20J1bHble Pe3UuCcmopbl OCHOBBIBAIOTCS HA BBICOKOM YJIEIBHOM CONPOTHB-
neHuu rpadura (IUIeHOYHbIE U 00bEMHBIE PE3UCTOPHI);

- unmezpanvusle pe3ucmopsvt. OCHOBBIBAIOTCS HA CONMPOTHUBIIEHUU ciiaboJie-
TMPOBAHHOTO nonynpoBoaHuka. [Ipencrasmstor coboit B rubpuansix UMC ctep-
YKE€Hb U3 CTEKJIOBOJOKHA C HAHECEHHBIM Ha MTOBEPXHOCTh TOHKUM CIIOEM TOKOIPO-
Bojsiel kommo3uiuu. B nomynpoBoanukoBeix UMC — Tonkas (TommuHou 2..3
MKM) JIOKaJIbHasi 00JacTh MOJIYIIPOBOJAHUKA, U30JIMPOBAHHAS OT MOJJIOKKH U 3a-
LIUIIEHHAS CJIOEM OKUCHU KpeMHHUs. MOTryT UMETh HETMHEWHOCTD BOJIbT-aMIIEPHOM
XapakTepUCTUKU. [IpUMEHSAIOTCS B COCTaBE MHTETPAIBHBIX MUKPOCXEM, TAE MPH-
MEHUTH JPYTUE TUIIBI PE3UCTOPOB HEBO3ZMOXKHO WIIM HETEXHOJIOTUYHO.

B npOoMBIIIIEHHOCTH BBIITYCKAKOTCA PE3UCTOPHI MOCTOSHHOTO U MEPEMEHHO-
ro HomuHana. MIx Buj npeacrasieH Ha pucyHke 6.1. [Ipuyem Ha pucynkax 6.1,a-6

MNPHUBCACHBI KOHCTPYKHOHH ITOCTOSAHHBLIX IIPOBOJIOYHBLIX PE3UCTOPOB, pas3jinyvyaro-
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IIMeCs HOMUHAJIOM U CIOCOOOM YCTaHOBKHM, a Ha pUCYHKaX 6.1,2-oc - mepeMeHHbIe
pesucropbl. Ha pucynke 6.1,3 mokazaHa KOHCTPYKIMSI IEPEMEHHOTO HETIPOBOJIOY-
HOTO pe3ucTopa Kpyrioi Gopmbl, BeillyckaeMoro Poccueit, o0muii BUa KOTOPOTo
MpUBEAEH HAa pUCyHKE 6.1,0/c. Pe3ucTop COCTOUT U3 MOABUKHOW M HEMOJBUKHOU

yactedl. HemoaBMIKHAsI 4acTh MPECTaBIICT COOO0M MIaCTMACCOBBIN KPYTIbIN KOP-

oHC 3
PucyHnok 6.1 — IlocTossHHBIE M IEPEMEHHBIE PE3UCTOPBHI,
BBIITYCKAEMBbIE IPOMBILIIIEHHOCTHIO
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myc 2, B KOTOPOM CMOHTHUPOBAH TOKOMPOBOASIINKA 3JIEMEHT 3, MMEIOIINI TOIKO-
Bo0Opa3zHyto Gopmy. [TocpeacTBOM 3aKIIENOK 6 OH KPEMUTCS K KPYTIOMY KOPIYCY.
OTH 3aKJIEeNKA COSAMHEHBI ¢ BHEIIHMMH BbhiBojgaMu 4. [ToaBwkHas 4acTh mpe-

CTaBJIsIeT COOOM BpAIIAIONIYIOCS OCH, C TOPIIOM KOTOPOM 7 MOCPEACTBOM YEKAHKHU

[ i - ——— — —— - -

p—
270 @ epao

PucyHok 6.2 — MI3MeHeHne COMPOTUBIIEHUS B 3aBUCUMOCTH OT yIjla IOBOPOTa
IUISL PA3JIMYHBIX TUIIOB IEPEMEHHBIX PE3UCTOPOB

COEJIMHEHA M3OJISIMOHHAS IJIaHKa §, Ha KOTOPOM CMOHTHPOBAH MOJIBMXKHBINA KOH-
TakT 1 (TOKOCHEMHHUK), COEIMHEHHBIN ¢ BHEUTHUM MPOBOJAOM. YTOJ IMOBOPOTA CO-
ctaBisier 270° ¥ OrpaHUYMBAETCS CTOMIOPOM 3.

CyliecTBYIOT U Apyrue KOHCTPYKUUHU HEMPOBOJIOYHBIX MEPEMEHHBIX PE3U-
CTOpPOB, NIOKa3aHHBIX HAa PUCYHKE 6.1,2-e. TOKONPOBOASAIINI 3JIEMEHT B HUX MPEJI-
CTaBJISIET cOOOW TOHKYIO I'paUTOBYIO, METAJUIMUECKYI0, METAJUIOOKCUIHYIO WU
KOMITO3ULIMOHHYIO TJICHKY.

[lepemeHHBIE pE3UCTOPHI MOTYT UMETh M Pa3HbId 3aKOH U3MEHEHHMsI COIpPO-
THUBJIEHUS B 3aBUCUMOCTH OT yTJIa TOBOPOTA OCH, KaK MOKA3aHO HA PUCYHKE 6.2. Y
JMHENHBIX PE3UCTOPOB (TUMA A) CONPOTUBICHHUE 3aBUCUT OT yria MOBOPOTA JIH-
HEIHO, y JIorapu()MUYECKHX PE3UCTOPOB (THIT ) — MO JOrapuPpMHUUECKOMY 3aKO-
HY, a Y PE3UCTOPOB TUIA B — 110 oOpaTHONIOrapuMUIEeCKOMY 3aKOHY.

6.3 ITapamMeTpbl M CBOMCTBA PE3HCTOPOB.
Hapamempul pe3ucmopog xapakTepu3yrOT dKCIUTyaTallMOHHBIE BO3MOXKHO-

CTU TNPUMEHEHHUS KOHKPETHOI'O THINA PE3UCTOPA B KOHKPETHOW DIIEKTPUYECKOM

CXEMC.
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Homunanvnoe conpomuejienue R " €1ro 00nycmuM0e OMKJ/IOHeHnue om

HOM
Homunana + AR SBISIOTCS OCHOBHBIMH MapaMeTpaMu PE3UCTOPOB.

BennunHa 0OBEMHOIO CONPOTHUBIEHUS IPOBOJOYHOIO PE3UCTOpA paccyu-
THIBAETCS C UCIOJIb30BAHUEM COOTHOILICHHUS:

/
R=p—, 6.1
PS (6.1)

rac p - yACJIbHOC JJICKTPUUYCCKOC COIMPOTUBJICHUEC MaTCpualia, l - IJInHa PE3H-
CTHUBHOT'O CJIOA, S - ImIomaab MornepeYHOro CCUCHUs pE3NCTUBHOIO CJI04.
I[JISI pacdyc€ta COIPOTUBJIICHHUA TOHKHX IINICHOK IIOJB3YIOTCA TIOHATUCM

YIEIbHOTO IOBEPXHOCTHOI'O COINPOTUBIECHUS pPg, MOJ KOTOPBIM IIOHUMAIOT CO-

MPOTHUBJICHUE TOHKOM TIJIEHKH, UMeroIel B iane popmy kBajpata. JlaHHast Benu-

YrHa OIpCACIsACTCA COOTHOIICHUCM
R=p,—=£L". (6.2)

3nech O - TOJNIIMHA TUICEHKH; W — IIUPUHA TUICHKH.
Omnocumenvnaa 4acmomHuas NOZPEUWIHOCHb PE3UCMOPa ONPEIEISIETC
COOTHOILICHUEM

ag = Z—ij%, (6.3)

rae Z — KOMIJIEKCHOE COMPOTHUBIICHUE PE3UCTOPA HA YACTOTE @) .

YacTOTHBIE CBOMCTBA HEMPOBOJOYHBIX PE3UCTOPOB 3HAUYUTEIHHO JIYYIIIE,
YeM MPOBOJIOYHBIX.

Pe3ucTophl, BbIMyCKAEMBIE MPOMBIIIJIIEHHOCTBIO XapaKTEPUZYIOTCS TaKKe

ONPENEIEHHBIM 3HAYEHUEM MAKCUMALbHOU pacceusaemou mowpocmu P, .

JlaHHBIN TapaMeTp ONpeAeIseT AOMYCTUMYIO SJIEKTPUUYECKYIO0 HArpy3Ky, KOTOPYIO
CIOCOOEH BBIAEPKATh PE3UCTOP B TEUEHUE JUJTUTENBHOIO BPEMEHH NPH 3aJaHHOUN
CTaOMJIBHOCTHU CONPOTHUBIICHUS.

Brinmyckatorcs pesucropsl MomHocThIO 0,125BT 0,25BT1 0,5BT 1BT 2BT 5BT
(Cornacno T'OCT 24013-80 u I'OCT 10318-80 coBerckoil pagrMOTEXHUYECKON

MPOMBINIJICHHOCTBIO BBIITYCKAJIUCHL PE3HUCTOPHLI CICAYIOIMNUX HOMHWHAJIOB MOIIHO-
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creii, B Bartax, Br.: 0.01, 0.025, 0.05, 0.062, 0.125,0.5, 1,2, 3, 4, 5, 8, 10, 16, 25,
40, 63, 100, 160, 250, 500).

Ilpeoensnoe pabouee nanpssycenue U, , onpenesseT BEIMIHHY JIOIMYC-

TUMOTO HaMpPsDKEHUs, KOTOPOE MOXKET OBITh MPUIIOKEHO K pe3uctopy. ns pesu-
CTOPOB C HEOOJIBIIONW BEIUYMHON conmpoTuBiIeHUs (COTHHM OM) 3Ta BEIUYUHA OIl-

peleNsieTcs MOITHOCTBIO PE3UCTOPa U PACCUUTHIBACTCS 1O (hopmyiie:

U nped — \ PHOM RHOM . (64)

JIJIsi OCTaJIBHBIX PE3MCTOPOB MpEACIbHOE pabodee HAMpsHKEHUE OMPeeIis-
€TCSl KOHCTPYKIIMEH PE3UCTOPa U OTPAHUIMBACTCS BO3MOKHOCTHIO JIEKTPUUIECKO-
ro npo6osi. Hampspkenue mpo0osi 3aBUCUT OT JJTMHBI PE3UCTOpPA U JTaBJIICHUS BO3-
nyxa P (mwm pt.ct.). Ilpu nnune ¢ (cm) pe3ncTopa MeHee 5 OHO ONPEACIISIETCS 0
dbopmyne

U505 = 300v/P7 . (6.5)

3unavenune U, Bcerna ykassisaercs B TY, oo Bcerna menbie U, .

Temnepamypnutit ko3gppuyuenm conpomuenenusn (TKC) xapakrepusyer
OTHOCHUTEJIbHOEC U3MEHEHUE COMTPOTUBJICHUS NPU U3MEHEHUH TeMIIEPaTyphI:

AR

=—. 6.6
RoAT (6.6

ar

JanHblii K03P(HUIHEHT MOXKET OBbITh KaK MOJOKUTEIbHBIM, TaK U OTpHIA-
TeabHBIM. Ecnu pe3ucTuBHAs IJIEHKA TOJCTas, TO OHAa BEJET ce0s Kak 00bEMHOE
TEJO, CONPOTUBIIEHNE KOTOPOIO C POCTOM TeMIepaTypsl Bo3pactaeT. Ecnu xe pe-
3MCTHUBHAS IUJIEHKA TOHKAs, TO OHA COCTOUT U3 OTHAENbHBIX «OCTPOBKOBY», COMPO-
TUBJIEHUE TAKOW IJIEHKH C POCTOM TEMMEPATYPbl YMEHBIIAETCS, T.K. YJIy4IlaeTcs

KOHTaKT MEX]lY OTJACIbHBIMU «OCTPOBKaMM». [[aHHAs BeTMUMHA MOXKET U3MEHSITh-
—4
cs B ipeaenax +(7...12)-107".
Kos¢pdpuyuenm cmapenua Pr xapaktepuszyeT U3MEHEHHUE COIIPOTUBIICHMUS,

KOTOPOC BBI3LIBACTCA CTPYKTYPHBIMHU HM3MCHCHHAMU PE3UCTUBHOTO J3JICMCHTA 34

CUCT MPOUECCCOB OKUCJIICHUS, KPUCTAJIJIN3allUH U T.H.
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B TV 00bI4HO yKa3bIBalOT OTHOCUTEIbHOE U3MEHEHHE CONPOTUBIEHUS B Y%
3a onpeaenennoe Bpems (1000 u 10000 yac).

Kosppuyuenm nanpasxcenua K, xapakTepusyeT BIHSIHUE MIPUIOKEHHOIO

Hanps’KCHUA Ha COIMPOTHUBIICHUC. B HCKOTOPLIX THUIIAX PE3UCTOPOB IIPHU BBICOKHUX
HaANpsOKCHUAX HU3MCHSCTCS COIIPOTUBIICHHC. B HCIIPOBOJIOYHBIX PE3UCTOpPAX ITO
O6YCHOBHGHO YMCHLIICHUEM KOHTAKTHOTO COIIPOTHBJICHUA MCKAY OTACIIbHBIMU
3epHaMM PE3UCTUBHOW IUICHKH. B MPOBOJIOYHBIX PE3MCTOpPAX 3TO OOYCIOBJIEHO
AOIMOJIHUTCIBHBIM Pa3orpCBOM MMPOBOJIOKHU IPH MOBBIMICHHBIX HAITPSAXKCHUAX !

K = I:2100 B I:210 ’ (67)

H
I:2100

rae Rygp - compoTusieHue pesucropa npu Hanpspkeud U, ;

Rig - conpoTus-

nexue pesucropa npu Hanpspkernn 01U, .

I C wymoe pezucmopa ONYCHIBACT HATMYKUE TETUIOBBIX IIYMOB, 00YCIIOB-
JICHHBIX XAO0THYECKUM TEIUIOBBIM JBMKEHHEM D3JICKTPOHOB B PE3UCTHUBHOM »Jie-

MeHTe. Bennunna 3/[C TennoBeIX IIyMOB ONPEAEISIETCS COOTHOLIEHUEM:

E; =./4k,TRAf , (6.8)

rae Kg =1,38-102 Jx/K — nocrosinnas bonbumana; T — abcomoTHasi TeMiiepa-
typa (K); R — conporusnenue (Om); Af - mosoca 4acToT, B KOTOPOH ONpPECISIIOT-

Cs WIYMBI. B 4aCTHOM cilyyae KOMHAaTHON TeMIEpaTyphl

E; =0,125,/RAf . (6.9)

Ecnu pe3uctop BKIIFOYEH HA BXOJI€ BBICOKOUYBCTBUTEIBHOTIO YCUJIUTENS, TO HA €r0
BBIXOJI€ OYJYT CIBIIIHBI XapakTepHbie ITyMbl. CHU3UTH YPOBEHBb JIAHHBIX IIYMOB
MOXHO, JIUIIIb YMEHBIIINB COMpoTHBIeHUE R niu temmeparypy T.

Tokoebtit wiym 0OYCIOBJIEH IUCKPETHOW CTPYKTYpPOMl pPE3UCTHUBHOTO HJie-
MeHTa. [Ipu mpoxokIeHurn TOKa BO3HMKAIOT MECTHBIE MeperpeBbl, B pe3ynbprare
KOTOPBIX U3MEHSETCS COMPOTUBIICHNE KOHTAKTOB MEXY OT/IECJIbHBIMU YaCTUIIAMHU

TOKOIMPOBOJAIICTO CJIOA H, CJICAOBATCIIbHO, M3MCHACTCA 3HAYCHUC COIPOTHUBJIIC-
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HHsA, YTO BEACT K MOABJIICHUIO MCKY BBIBOJaMHU PE3UCTOpPA QI[C TOKOBBLIX IITYMOB

E;. B nepBoM npuOamxeHnn MOKHO CUUTATh, YTO
E,=KU. (6.10)
B nanHoMm Belpaxkenun U - npunoxeHHoe HampspkeHue; K; - koadduumenr, 3a-
BUCSILIUM OT KOHCTPYKLUU PE3UCTOPA, CBOMCTB PE3UCTUBHOIO CJIOSI U IIOJIOCHI Yac-
ToT. Benmnunna K; ykassiBaerca B TY u nexur B npeaenax ot 0,2 go 20 mxB/B.
UeM onHOpOHEE CTPYKTYpa, TEM MEHBIIE TOKOBBIM IIYM. Tak, y METauIOIICHOY-
HBIX U yriepoaucTeix pe3uctopoB K; <15 MxB/B, y KOMIO3UIIMOHHBIX MOBEPX-
HOCTHBIX pe3ucTopoB K; <40 MkB/B, y KOMIO3UIIMOHHBIX 00BEMHBIX PE3UCTOPOB
K; <45 mMkB/B. YV npoBoi10YHBIX pe3UCTOPOB TOKOBBIH IIIyM OTCYTCTBYET.
ToxoBbIll mIymM u3MepsieTcs B noJsioce 4actoT oT 60 1o 6000 I'u. Ero Benu-

YWHA 3HAYUTCIIBHO MPEBLIIIACT BEJIIMYNMHY TCIJIOBOT'O IIyMa.

6.4. CucTteMa 0003HAYEHHU I 1 MAPKHPOBKA PE3MCTOPOB.
B Hacrosiiee BpeMsi Ha peIHKax CObITAa UMEIOTCS PE3UCTOPHI, BHIMYIIICHHBIC

B paznuyHoe BpeMsi. CriocoObl MapKUPOBKH U3MEHSUIUCh HECKOJIBKO pa3. B cBs3m ¢
ATUM PACCMOTPUM HECKOJIBKO CIIOCOOOB X 0003HAUYEHHS.

Tak, 1o 1968 roga o603HaUEHUE PE3UCTOPOB COCTOSIIO U3 OYKB, OTpaXkaro-
IIMX KOHCTPYKTHUBHO-TEXHOJIOTMYECKHE OCOOEHHOCTH JAHHOIO THUIA PE3UCTOpA,
Ha npumep, MJIT — MeTaJUIOIIIEHOYHBIX JJAKUPOBAHHBIN TEIIJIOCTONKUN.

C 1968 rona B coorBerctBuu ¢ ['OCT 13453-68 mocTostHHBIE PE3UCTOPHI
ctasnii obo3HayaTecsi OykBoi C, a nepemennbie — OykBamu CII. [locie OykB cTouT
uugpa, ykasbiBaroniasi HOMEp IpyIIlbl, HA KOTOPbIE PE3UCTOPhI ObUIH pa3eieHbl
M0 KOHCTPYKIIMM TOKOHECYIEH YacTH, Kak noka3aHo B Tabmuie 6.1. Uepes neduc
Janee yKa3blBaJICd HOMEp KOHKPETHOW KOHCTPYKLHUH.

C 1980 roga crana mpuMEHSThCS Apyras cucTeMa 0003HAYEHUM, TAKKE CO-
CTOAILAsA U3 TPEX DJIEMEHTOB:

- NepBbld 3JMeMeHT — OykBeHHbIM: P — mocrosHHbI pe3uctop, PII —

nepemMeHHsbli pesucrop, PH — HaGop pe3nctopos;
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- BTOpoOM »1eMeHT — uudpa: - 1 — HenpoBOJOYHBIA pe3ucTrop, 2 -
IIPOBOJIOYHBIN PEZUCTOD;
- TpeTuit 3eMeHT — nudpa, 0003HavaroIIask PA3HOBUIHOCTh KOHCTPYKIIUH.

Tadbnuna 6.1 — Knaccupukanuu pe3ucTopoB 10 KOHCTPYKIIUU
TokoHecyulel yactu B cootBeTcTBUU ¢ [[OCT 13453-68

Homep BrinosiHeHre TOKOHECYIIEN YacTH
TPYIIIbBI
1 HenpoBosiouHble yriepoaucTbie Ui OOPOYIIIEPOIUCThIE
2 HenpoBosouHble METaIUIOMJIEHOYHBIE MJIM METaJNIOOKCUHBIE
3 HenpoBosoyHble TOHKOIJIEHOYHbIE KOMITO3UIIMOHHBIE
4 HenpoBonounbie 00beMHbIE KOMITO3UITMOHHBIE
5 ITpoBosiouHbIE
6 Pe3ucTopsl 151 CBEpXBBICOKUX YaCTOT

BrinmyckaeMble NpOMBIIIJIEHHOCTBIO PE3UCTOPHI OJJHOTO M TOrO K€ HOMHHA-
Ja UMEIOT pa3dpoc CONPOTUBIICHUN. 3HAUEHUE BO3ZMOXHOTO paz0poca ompezens-
€TCsl TOYHOCTBIO pe3ucTopa. Beimyckaror pesuctopsl ¢ TouHocThio 20 %, 10 %,
5 %, u 1. a. Brioth A0 0,01 %. HoMuHanel pe3ucTopoB HE MPOU3BOJIBHBI: UX 3HA-
YeHUs] BbIOMPAIOTCS M3 CHELMAIbHBIX HOMHUHAJIBHBIX PSAOB, HauOOJee 4acTo W3
HOMUHAIIBHBIX psioB E6 (20%), E12 (10%) wnu E24 (ans pe3uctopoB ¢ TOYHO-
CTBIO 110 5 %), A1t 60JIee TOUHBIX PE3UCTOPOB UCIIONB3YIOTCS 00JIee TOUHbIE PSIAbI
(manpumep, E48).

IIpn ykazaHnn HOMUHaNA Ha pe3ucropax momHocTeio 0,125BT BMecTO ne-
CATHYHOW TOYKU MUITYT OyKBY, COOTBETCTBYIOIIYIO eAuHHIIaM m3mepenus (K —
st KuioomoB, M — miist meraomoB, E wnu R nnsa equnaun Om). Hanpumep, 4K7
o0o3HavaeT pe3ucrop, conporuiennem 4,7 kOm, 1RO — 1 Om, 120K — 120 kOm
U T. [I.

Jl71st 0c000 MENKUX PEe3UCTOPOB MPUMEHSIOT MAPKUPOBKY LIBETHBIMU MOJIOC-
KaMH, KaK NOKa3aHo Ha pucyHke 6.3. nst pesuctopoB ¢ ToyHOCThIO 20 % UCHOIb-
3YIOT MapKUPOBKY C TPEMs MOJOCKAMHU, JJIsl pe3UCTOPOB ¢ TOUHOCTHIO 10 % u 5 %
MapKHUPOBKY C YETHIPbMSI MTOJIOCKAMM, JIJIsl 00JIee TOUHBIX PE3UCTOPOB C MATHIO UK
HIECThIO MOJIOCKaMU. [lepgvle 0ge TOJIOCKHM BCETJa O3HAYAIOT MEpBbIE JIBA 3HAKA

HoMuHana. Eciaum monocok 3 wim 4, mpembs TOJOCKA O3HAYAET JIECATUYHBIN
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MHOXHUTEb, TO €CTh CTEIEHb Je-
CATKHM, KOTOpasi yMHOXAaeTcs Ha
IBY3HAYHOE 4YHUCJIO, YKa3aHHOE
MIEPBBIMHU JIBYMs NOJOCKaMu. Eciamn
MOJIOCOK 4, MOCJIEHSAST YKa3bIBAET
TOYHOCTH pe3ucropa. Eciu mono-
COK 5, TpeTbsl O3HAYACT TPETUH

3HAaK COIIPOTHUBIICHUA, quBépTaH

— JACCATHIHEIA MHOKHTENE, M- Pucynok 6.3 — MapkupoBKka HOMUHAJIOB
Tass — TouyHOCTL. lllecTast mosoc- PE3UCTOPOB C MOMOUIBIO HBGTOBOfI CXEMBbI
Ka, €Clii OHa €cCTh, YKa3bIBaeT

temrepaTypHblil ko3 puuuent conporusieHuss (TKC). Ecnu sta nmonocka B 1,5
pa3a mupe OCTalbHBIX, TO OHA YKa3bIBaeT HaAEKHOCTh pe3uctopa (% oTKa30B Ha
1000 yacoB pabotsl). CienyeT OTMETUTh, YTO MHOTAA BCTPEUAIOTCS PE3UCTOPHI C
5-10 mojocamu, HO ctangapTHoi (5 win 10 %) TouHocThio. B 3TOM ciyyae nepBble
JIB€ TOJIOCHI 33JaI0T MEPBbIE€ 3HAKKM HOMMHAJIA, TPEThs] — MHOXKHUTEIb, YETBEPTAsS
— TOYHOCTb, a MATass — TeMmmepaTypHbii koadduiuent. OaHol y€pHON MooC-

KOU IO IEHTPY 0003HAYAIOTCS MEPEMBIUKU HYJIEBOTO COTPOTUBIICHUS

Hanpasnenue umenus nonocok. Jns 4eTbIpEXIONIOCHON MAPKUPOBKU OOBIY-

HBIX PE3UCTOPOB ¢ TOYHOCTHIO 5 U 10 % Bompoc pemaeTcs mTpocTo: 30JI0TasT WU
cepeOpsiHas MojocKa BCerja CTOUT B KoHIE. [ TpEXIMONIOCOYHOro Kojaa mepast
MOJIOCKA CTOUT OJIMIKE K Kparo pe3ucTopa, 4em nocieauss. /s apyrux BapuanToB
BaXKHO, UTOOBI MOJTYy4aja0Ch 3HAYEHUE COMPOTUBJICHUSI U3 HOMUHAJIBHOTO psijia, ec-
T HE MOJy4YaeTcs, Hy)KHO 4YuTaTh Hao0opoT. s pesucropo MJIT-0,125 npous-
BojicTBa CCCP ¢ 4-Ms mojockaMu, IEPBOH SIBISIETCS MOJIOCKA, HAHECEHHAs OJIKe
K Kparo; OOBIYHO OHA HAXOJUTCS HA META/UIMYeCKOM CTaKaH4YMKE BBIBOJA, a4 OC-
TaJbHbIE TP — Ha O0JIee Y3KOM KepaMUYECKOM TeJle pe3UCTOopa.

[IBeToBast KOIUPOBKA PE3UCTOPOB TpuBeaeHa B Tadmuie 6.2. [pumep. Jlo-

MyCTUM Ha PE3UCTOpPE BUAUM 4 MOJOCKHU: KOPUUHEBYIO, YEPHYIO, KPACHYIO U 30J10-
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tyto. IlepBrie nBe monocku garot 10, Tpeths 100, yeTBéprast gaét TouHocts 5 %,
utoro pesuctop conporuBiaeHueM 10-100 Om = 1 kOwm, ¢ TouHOCTBIO =5 %.

Tabnuua 6.2 —1lBeToBast KOAMPOBKA PE3UCTOPOB

LBer KaK KaK  JeCATHYHBIA | Kak Tou- | kak  TKC B | kak % oTka-

YUCIIO0 MHOKHUTEIh HOCTh B ppm/ °C 30B

%

cepeGpuctsiii | - | 1902 =001 10 - -
3010T0M 10t =01 5 - -
qepHEit 0 [10%-1 - - -
KOPHYHEBBIH 1 10t =10 1 100 1
KpacHblii 2 11022100 2 50 0.1
OpaH:KeBbIil 3 10321000 - 15 0.01
KENTBLH 4 110% 210000 - 25 0.001
3eNIeHblif 5 105 =100000 0.5 - -
cunit 6 | 10° 21000000 0.25 10 -
guonerosstit | 7 | 197 210000000 0.1 5 -
cepuii 8 |10°=100000000 | - - -
Oenbiii 9 ]10°=100000000 | - 1 -
OTCYTCTBYET - - 20 - -

YcnoBHo-rpaduueckue o6o3HaueHust pesuctopo B Poccun u CIIA pasznu-

qJaroTCs, 4TO HaA0 UMETh B BUAY IIPpU MCIIOJIB30BAHUU Fpa(l)I/I‘IeCKI/IX IIaK€TOB, HA-

_______________

npumep, Visio. Tak, eciu B CIHIA pesuctop o6o3Hawaercs s , TO B
Poccun ycnoBubie rpaduueckue obOo3zHaueHus (YI'O) pesuctopoB Ha cxemax

noJpkHbl cooTBeTcTBOBAaTEL 'OCT 2.728-74, kak noka3ano B Taomure 6.3.
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Tab6nuna 6.3 - O0603nauenue peauctopos B coorBeTcTBUM ¢ ['OCT 2.728-74

O0o3Haue-
Hue B Poc-

Omnucanue

[TocTossHHBIN pe3ucTop 0€3 yka3aHUs HOMMHAJIbHON MOLIHOCTH pac-

CCHUBaHUA

AN

IlocTOoSSHHEBII
0,05 Bt

pe3ucTop

HOMUWHAJILHOU

MOIIIHOCTBIO

pacceuBaHUs

W,

[HocTosIHHEIHI
0,125 Bt

pe3ucTop

HOMUWHAJILHOU

MOIIIHOCTBIO

pacceuBaHUs

IlocTOSSHHEBI
0,25 Bt

pe3ucTop

HOMUWHAJILHOU

MOIIIHOCTBIO

paccenBaHUs

IlocTOoSSHHEBII
0,5 Bt

pe3ucTop

HOMUWHAJILHOU

MOIIIHOCTBIO

paccenBaHUs

IlocTOoSSHHEBII
1Bt

pe3ucTop

HOMUWHAJILHOU

MOIIIHOCTBIO

paccenBaHUs

IlocTOoSSHHEBII
2 Br

pe3ucTop

HOMUWHAJILHOU

MOIIIHOCTBIO

paccenBaHUs

IlocTOoSSHHEBII
5Bt

pe3ucTop

HOMUWHAJILHOU

MOIIIHOCTBIO

paccenBaHUs

[ToxcTpoeyHblid pe3ucTop

[ToxcTpoeyHblid pe3UCTOp, Yy KOTOPOrO

BbIBOJA

HUCIIOJIB30BaHblI TOJBKO JIBa

G ] 0 L GG O

[ToncTpoeyHblid pE3UCTOP B PEOCTATHOM BKJIOUEHUU




