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YCIHEXH-OPH3HYECKH X HAYK
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YCHJIMTENU NOCTOSIHHOTO TOKA
r. H. Bbepaees

BBEJEHVE

YCHaHTEAH II0CTOAHHOTO TOKA IPelACTaBHIIOT COO0H SJeKTPOHHBIE
yCTPOHCTBA, KOTOPbE B COGLMHEHHH C TaJbBAHOMETPOM WIH JPYTHM
3MEeKTPON3MEPHTE/bHEM MPHOOPOM M03BOJIOT U3MEPSTH MHOrUE M3 OCHOB-
HBIX DAEKTPHYECKMX BEJUYMH C BHICOKOH CTeMeHbi0 TOYHOCTH. B cuiy
3TOr0 paspaborka HX wMeeT GOJbiIOe 3natenye ‘LIS RajibHeHiero
pasBUTUS PAla OTpaciedl Hayku.

CoBpemenHble YCHAWTENH 1O3BOJTIOT H3MEPHTb INOCTOSHHHE TOKH RO
10—18 g, T. e. MeHblle TeX . MPIGJbHHX TOKOB, KOTOpble LOCTYIHH
H3MEPEHHID KNACCHYECKMMM METOLaMH; OHH TI03BOASICT HSMEpSTH Das-
HOCTH IOTEHIMAJIOB IIPH CKOJb YTOLHO OONbIIOM BHYTPeHHEM COM)OTHB-
JeHUH HCTOuRMKA, B0 10-5 4, a Takwe GoJpwiMe CONPOTHBICHHS, EMKO-
CTH, LUINEKTPHUECKME ITOCTOSIHHbIE ¥ IP.

Knacenueckne METONB! M3MEpEHUS OCHOBHEIX 9SJIGKTPHYECKMX BEJH-
YMH C TIOMOMIBIO Ta/JbBAHOMETPOB MWJIM 3JIEKTPOMETPOB OrpaHHYeHsl WK
HEIOCTATOYHOH UyBCTBHTENBHOCTHIO WM KpaliHuM HeyaoBeTBOM R
pagore.

TTo cospeMeHHBIM HaHHBIM HauOGOJbINAT UYYBCTBUTENbHOCTD K TOKY
JOCTHTHYTa B TANbBAHOMETPAX MarHMTOSJEKTDHYECKOHl CHCTEMb! M CO-
crapager 109 ara/arwa, yro npu GOABIIOM BHYTPEHHEM CONMPOTHUBJIEHUH
HCTOUHHKA fro3oaseT mamepath TokuW £o. 101! ¢ mpm  ynakeHdn
MKl OT 3epKaja rajbBaHOMeTPa Ha OnuH MeTp. Hapsiny € BBICOKOH
YyBCTBHTEJNBHOCTBIO TakKue INPUOODH MMeIOT OdeHb OOJIbUIOH Mepuol
KoneGanuit (~ 40 cex.). Ecim yyects, 4TO ANA NOMyueHus YCTAHOBHB-
merocss OTKJIOHeHHsT TpeGyercs speMeHs He menee 1,367, HpH Haushl-
rofHeiimey xoahpuuuenTe yCrOKOeHHS, TO CTaHYT OYEBHAHBIMH BCe
neynoGersa B padore ¢ HuMH (T, — MePHOL KOJeGanuil rajbBaHOMETPA).
Taxum 06pasoM NpeHMyIIeCTBA B UYYBCTBHTENBHOCTH NOCTHrAIOTCH le-
HOH yBeJMueHUS HHePTHOCTH TIOABIKHON CHCTEMEL.

TPpyAHOCTH COSLAHHSA BHICOXOYYBCTBHUTENBHHIX TaJbBAHOMETPOB BO3HH-
Kal0T KaK 1O TeXHHUEeCKMM INPUUMHAM, TAaK M JI0 NMPUYMHAM OrpaHMNeH-
HOCTH MeTOHa. :
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ViaBecTHO, 4TO”yro: YCTAHOBHBILErOCS: OTK/IOHEHNS PAMKM B MATHM-
TOJJIEKTPUYECKUX ralJibBaHOMETPAX pPaBeH
HS

¥=T7 1

rie ¢ — yron NOBOPOTA B palMaHaX, J1 — IVIOTHOCTH MATHHUTHOro

NOTOKA yYeped MIOWALb KOHTYpa S, f1S — NOMHL MOTOK Clem/eHus

B MakcBe/siax, / — TOK B UENM rajJbBaHOMETPA B aGCOMOTHHIX 3JEKTPO-

MarHMTHHIX eamumuax, D — ynenbﬂuﬁ MOMEHT 3aKPyuMBAHMs NOABECA
B OuHax-cupaduan. ‘- . i . ‘ o

HS
B oroit dopmylsie ~—5-==0. ecTh YYBCTBHTE/ILHOCTH TaJbBAHOMETPA

K TOKY.

}i3 9TOro BHIpaXeHHs CJelyeY, 4TO YYBCTBUTENBHOCTH IPONOPLH-
OQHA/bHA MACHUTHOMY NOTOKY Hepes KOHTYD paMku i oGpamo Tponop-
u;no a.mxa YIleJIbHOMy momeﬂry 3aprl{HBaHHH. Kasanocb 61:[ . 4TO JIpH
6 cnpenenmom 'YBenMYeHKH MarHUTHOrO TOTOKA W YMeHbmeHHPI Y.Aeun-
HOT'Q MoMen’ra 3a1cpyquaaﬂmi nozwecé MOMKHO ~CKOJIb YrOAHO TIOBLILATH
‘IyBCTBHTeJIbHOCTb .Ho s1o1 npuéM TNpUMEHHM He B OueHb. umpoxcm
npeneiaax.  Bo-mepshix, npyimeueﬂmo CHABPHHX — NOJEH  HPensTCTBYIOT
KOHCTPYKTHBHEIE TPYIHOCTH H, BO-BTOPHIX, YeM CHibHee noJje,. Tem
MejJieHHee KaTymKa NPUXOJMT B HOBOE YCTaHOBUBLIGECS MOJIOMCEHNUE .
ITpn suaqmenbuom yBe.m«xqunu TONA,  BCHIGMICTBHE DJIEKTPOMATHUTHOIO:
TOpMO}ermr, BpeMsT OTK.HOHGHI/IH PAMKH CTaHOBHTCH CTO/b GOABLIIMM,
4to ‘paboraTh Ha TaKOM npu6ope ¢TaHOBHTCA HEBO3MO3i(HO 11 2

Hexotopoe pacmnpenne npeaenos namepeum OCHOBHBIX anempnqe—
CKUX., BENMUMH JLOCTUrAeTCsl ~NpuMEHeHHeM SJexTpomeTpos. Cpean
MHO)KeCTBa CHCTEM . SJCKTPOMETPOB HauGOJBUIEH HYBCTBHTE/IRHOCTHIC
oOnaﬁ,ae:r . BAKYyMHHIt , LyaHTHBUX = Saxektpoverp I opmana ®. Manmay
PACHPOCTPAHEHHOCTh TAKHX SJEKTPOMETPOB OQYC/OBlIEHA TPYMHOCTHIO
JOCTHPOBKH, OTCYTCTBHEM DESKOCTH CBETOBOH MApKH H qpeaamqaﬁuow
JOPOrOBHBHOI. «

Bce ocTanbHble THIH snexrpome'rpos oéna.uaxor MeHbmeﬁ YyBCTBU-
TEBHOCTHIO W, TIOTOMY ' HE MOLYT YIOBICTBODUTH BCE B03paCTaIOIUJ/lc
MOTPEOHOCTH B M3MEPEHHH CBEPXCAAOHIX TOKOB.

OcTpoTa NOJOKEHUST paspeliaeTcs NMpUMeHEHNeM yCUauTeldel MocTo-
SIHHOTO - ToKa. I10° cBOMM CBOHCTBAM OHM BOJMHE MOTYT SAMEHHTH KAK
CaMEIC YYBCTBHUTEJBHBE JJEKTPOMETPE,, TaX M BHICOKOUYBCTBHTE/NBHEE
ranpBanoMeTpHl.  LlenecooGpasHocts BHeLpEHUT YCHIUTe ] MOCTOSIHHO-
ro -ToKa B NMPAKTHKY HAYYHO-MCCHELOBATENbCKHX YupeNcAeHuit ¥ B IIPO-
MBILIAEHAOCTE 00YC/IOBJIEHA HE TOJBKO TeM, YTO OHH IO3BOJMOT' IIPOM3-
BOLMTH M3MePeHHT MaJbiX- TOKOB ¢ BHCOKOH CTEHEHBIO TOYHOCTH, HO
rakite' ¥ TOTOMy, YTO OTOT npHGOD INPH - MACCOBOM MBrOTOBJCHHM
ABNETE BeChMa - HEOPOTHY, 3HAUNTENLHO Gojee JEIIEBHM, yEM SJeK-
TPOMETPHL. -
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-1, TIPMHLIMI AEUCTBUS YCUJIUTENA U SJIEKTPOMETPUHECKHE
JIAMIIH

I, Tune ycuauTedbHHX CXeM

Pasnpynble - CXeMbl yCHAMTENEH MOCTOSHHONO - TOKA™ ONMCAHB B psie
paGor% 5 6.7 89 y ap. DT cxeMmsl u3oGpaxmensl Ha puc. 1. Kpome
NpHBeJSHHbIX 3J€Ch CXeM, HMEOTCS M APYTHe, KOTOPHE TPEACTAaBATIOT
co00H HEKOTOpPHE HeCYIUEeCTREHHLE MX BUAOMSMeHeHUS. [IpUBEAEHHDLIE
30eCh CXEMEI' pacCcyUTaHBl Ha pPaGoTy C r{e'rupex:mempo,moﬁ 9JIeKTPO-
MeTpUYeCKOH JaMuoH. McKioueHue COCTABASIOT CXeMbl, H30GPaNcEHHble
Ha puc. 1,2 u 1,0, B KOTOpHX Uemb KAaTONHOR CeTKM MOMeT OGHTb
ncxmoqeﬂa H Toma OHH JONYCKAalOT HCIOJL30BAHME B HUX TPEX3JIEK-
TPOAHHIX SJEKTPOMETPHUECKHX Jamil. B sToM cilyuyae nonyqae*rcsr cxema,
nokasanHasg Ha puc. 1,3,

[lpusenénnbe 311ecx> yCHIMTeAbHbIE CXeMbl He SBJSIOTCS caMbiMu
. PAHHUMH, OHM BOSHUKJH IOC/JE SHAYHTENLHOr0 pala PaGoT; -NOCBIAULER-
HBIX HCCIeLOBAHMIO CBOHCTB ycCHimTeNel u ycioBuit HX c‘rdﬁp’mnaaum.

Brauane pasBMBAMCh KOMIEHCALUOHHEE IBYXJAMIOBbe. YCHAMTER
NOCTOSHHOLO' TOKA. [lpuMepoM MOxNceT [CHAYKHUTH. ‘CXema, naoﬁpaméHHas{ Ha
puc. 2 u omucansag B paGorax 78, 'DTOT BUL . yCHAMTENSH cTpanaer
.BechbMa KpyNHLIMM Hepocratkamu. Ilo nepsonayasinholt mpee HecTabHib-
iHOCTh, BOSHHKAIOILAS OJHOBPEMEHHO B OGOMX mNjeyaX MOCT4, aBTOMATH-
‘qyeckd racuted. B aelicTBuTeabHOCTH L 0BCTOUT rOpasio CJONHee.
‘IL‘IH TOr0 yTOOH BOBHMKINAS HECTAGHJLHOCTD TACHJIACH, HYXKHO, YTOGH.
,nazvmbr pa6oTaiomie B nape, 06najand CBOHCTBAMHM, OAMHAKOBBIMH HIIK
,oueHb OJuuaKuMH . APYr K Apyry. Onuaxd a10 Heo6x0numoe ycioBue
[emg HelOoCTATOYHO. Hymﬂo 4TOOLI M3MEHeHWS ' IapamMeTpoB STHX Jam,
"rJaBHEIM OGPasoM SMMCCHH KaToAa, GbuH, Obl OXMHAKOBBHIMH HMJH OYeHb
_Y GmuskuMu. B NPOTHBHOM ciiyuae cxema TPYIHO GanaHcupyercs H OueHb
-OLICTPO TepsieT CTaOHJBHOCTE. B 06XOX 9THX BecbMa GOJBIIMX TPYL-
‘HOCTeH B NOCJAEHHEe BpeMs CTaJAM CO3LABATHCS cABOEnHbe Jamin %10,
i XapakTeptolf OCOGEHHOCTBIO STHX JaMp HBJgeTCA OOwME NPAMOHA-
Xauhbfl KaToL. DTO OGCTONTENbCTBO 3aMEYATE/bHO TeM, UTO M3MeHeHHe
TOKA SMUCCHM, CBSI3aHHOE CO CTAapeHMeM, JAMILl WJM C yMeHbIUeHHeM
TOKA Hakaja, BbIBHBAET OAMHAKOBOE M3MEHEHME B KOMICHCALMOHHBIX IIE-
|4ax, ¥ NOSTOMY COCTOSHHE CTAGUIBHOCTH ‘cxemMpl He Mensercd, Taxwue

vcxen’lbl 06aapaioT pﬂﬂ.OM TPEHMYIIECTB.

2. Hpnﬂunn LedcTBHS ycunnrena

Cxembl ycuiuTeNeH NOCTOSHHOTG TOKA, H300pax8mHbe Ha puc. 1,
. PeACTaBJSIOT COGOf PasHOBMAHOCTH MocTHka YutcToHa. Has npumepa
PacCMOTPUM CXeMy, INOKasaHHylo Ha puc. 1,0. B Heft nuiesamu MOCTa
* ABASIOTCS:

1. ConpoTuBrenye MeAy KaTOZHOH CeTHOH ¥ aHOLOM SJIEKTPOMET-
PHUECKOH JsiaMmsl,
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2. CymMapHoe CONpOTHBJEHHE, COCTOSIUlEE M3 HHUTH Hakansa R,
Ry u Ry ‘

3. Comportupienne R,.

4. Comporusienue R,

Ecin cxema cGanaHcHpOBAHA, TO B HENMH rajbBaHOMETPa HHKAKOIO
ToKa Her. ONHAKO eciu Ha BXOL JaMibl N0JATH HEKOTOPOS Hanpmweuue,
TO BEJIMUMHA aHOJHOrO TOKA M3MEHHTCH M BCA CHCTaMe BHIAIET 3
COCTONHHS papHOBecHs. B Auarouanu
MOCTA MOSIBHTCS TOK, IPONOPLHOHAJb-
Hbl CETOYHOMY CMELICHHIO.

[Tycte cerounsit motenuuan U,
usMenures Ha AU, TOrza M3MeHeHue
AHOJHOTO TOKA MOM(HO 3amucaTh ClAeLylo-
muM 06pasom:

Al = AU, ‘”i =AU,S. (1,1) éL

ou
31ech Il =38 ecTh KpyTH
31 e Ju= b KPyTH3HA

XapaKTEPUCTHUKH JIaMIIbl,

laMenenue CeTOYHOr0 MNOTEHLMA/A
MOMHO BBLIPASUTL uYepe3 H3MeHeHue ce-
TOYHOTO TOXa

AU, =R, AL, (1,2)

rie R,— CcONpOTHMBACHME B HEMW CeTKM Jammbi u AJ, — uavenenne ce-
TOYHOTO TOKA.

Tlocne monctanosky (1,2) B (1,1) navenenus aHOZHOrO TOKa MOMHO
3anucaTh CAEAYIOMUM 06pasoM:

Al, =R, AIS. (1,3)

Al B Beipawenun (1,3) ecrb uaMepsembf TOK, BENHYHHA KOTOPOro
8 ciydae padoTel HA cXeMe, wW30GpawEHHOH HAa puc. 1,6, MOXeT KO-
aeGathea oT 10—!12 no 10—16 4. Hanpuvep, ecam KpyTH3HA XapakTepH-
cTHKYM JnaMmet pocturaer 130 mmajs, TO Ang TOrO YTOOH BhiEyKa-
saHnble 8Hauenus A/, MOraH OBITh H3MEpeHl C IOMOIIBbIO 3EPKAJNLHOrO
rajbaHoMeTpa ¢ moctosHHol 109 a@lmam, HykHO, UTOOH CETOYHOE CO-
NpOTHBIGHME R, MMeJO sHauenue nopsaka 10%0~:-10'* o

Tlpu msMepeHMH CTO/Mb MAJBIX TOKOB OOS3ATEJbHEIM YCJIOBHEM SBJIS-
ercs CTaGWIBHOCTh CXeMbl, LIS AOCTHNEHUS KOTOPOH HeoGXOXuM ompe-
IenEuHLIE TORGOP SJEMEHTOB CXeMbl W PeMuMa MHTAHUT YCHJIMTENH.

HMcenenosanus mo sToMy BONpOCY UBJ0WeHH B paGorax ! 12,18, 14,

Ucxons wus suipawenus (1,3), noxyuaem KosdduimeHT ycuneHus
TOKa, paBubii

H>

Puc. 2.

K=

Al
Te = R,S. , (1,4)

c

7 YoH, 1. XLIX, sun. 1
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W3 sBuipaenus (1 4) ClelyeT, YTO KOSGMGMUUMEHT yCHJeHHs TOKa
3aBUCUT OT BE/MYMHBI CETOYHOTO CONMDOTHMBIECHUS M KDYTH3HH XapakTe-
pucTHKR JaMmiel Takum 00pasoM, NI IOJYUYeHHS HaJLEKHHIX -H3MepeHnit
HeoOXONUMO 00eCleYHTb CTAGMIBHOCTD CETOUHOTO CONPOTHUBJIEHHUS M KPY-
TU3HBEL XapaKTepUCcTUKY JaMmiel. CTaOMJIbHOCTE R, 3aBHCUT OT BeJMYHHEI
TeMepaTypHoro KodddHIMeHTa CONPOTHBJIEHHS & H OT [OCTOSHCTBA
TeMepaTypsl B IpOLiECCe U3MEepeHHd:

dR, = oR., dT. (1,5)

3nech R, — Bemmuuna conpotusienus R, npu 0 °C, d7° — uamenenne
TEeMIEPaTypel. ’

Ho Gosee cymecTBeHHOH NPHUYMHON HeCTAGHIBHOCTH yCHIHTE EH
ABJASETCH M3MEeHeHHEe KDY THSHH xapamepncmxu Jamnet S 3a cy8T M3Me-
HEHH$I MUTAIOWMX HanpsxKeHuit.

IeficTBUTENBHO, KDPYTH3HA xapamepncmxu ecTh (yHKUMS HATpH-
JEeHUH Hakaja, aHoja M CeTKH:

S= (?(Um U,, Uc) : (1:6)
Orciona monmHeid nuddepennnan dynxuuu S
oS 0S oS

dsS-= U, au, —|— dUﬁ——m du.. (1,7)

[Tpou3BoAs COBMECTHEIE npeoGpasoBaHmI (1,6) n (1,7) n BBOMS uMC-
JIeHHble 3HAYEHHS BEJMYMH, HafNEHHBIX OSKCIEPHMEHTAJbHO, Haxomum'l,
4yTO ,

S _ 4o Us __DalU,. aU,

S5 =Y T, TDUFU; ~ DU LT; (1,8)

3recs ) — npoHunaeMocTh JaMibl. JJST 9/EKTPOMETPAYCCKHX JaMIl
D — 6au3ko k ennnuue. Anaausupys (1,8), HeTPyAHO YBHIETH, 4TO IJIaB-
HOE BJIMSIHYE HA U3MeHeHHe KPYTHSHbl XapaKTeDHCTHKH OKAa3hHBACT M3MeHe-
HHe HAIpPDKEHUT HaKana, M03TOMY JHAOMMHO GHTh yIeleHO 0coGoe BHM-
MaHME KAYeCTBY MCTOUHHMKOB MHTAHWSI. ITOT (aKT OTMEUdeTCH B PiLie
paGot 12 13,

3. Tunm SBINEKTPOMETPHYCCKHX JaMII

OeK TPOMETPHYECKHE JIAMIL OTJAHYAIOTCH OT IPYTUX SJEKTPOHHBLIX
JaMII TeM, 4TO UX CeTOYHHH TOK O4YeHb MaJl ¥ KOoJeGJeTcs OKO0JIO 107% q.

BosBIUMHCTBO BBy CKAeMEX SJEKTPOMETDUUECKMX JaMIl — YeTHpEX-
3MeKTPOAHKe, 00/afaloune ABYMS ceTKaMu. IlepBast ceTka HaspBaeTcst
KATOJHON WM CEeTKOH IPOCTPAHCTBEHHOFO 3apAla M PaclojioykeHa BOIH3H
katona. Bropas cerxka gsagercs ynpasiagiomief. Ha kaTonuyio cerky
nogaércss NOCTATOYHO OOJBUION MOJOMHTEbHBI IIOTEHIHAN, KOTOPLI
cnocoGCTBYET PaccachiBauMIoO SJEKTPOHHOrO obJjaxka BOJMSH KATOAA,
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NN@NKHO@NQ%NKN SJICKTPOMETPHYECKHUX JaMIT

Tabaupa I

: © © o © U = = = o -
Eo g g= |8 = mmn g mm m g« m |& -
S 5 BN 28 |SEE|SEE] BN | 28 ou 85 |EX8| E&
= E.m CE [LEO[ERO < jMKH Onm X lma | RO
AM2 ... .. o2 80 |10 6 |—4 | 300 | 55 1078 11,65 2,5 | 10
M3 .. ... .l 3 122 | 6 4 |—3 55 | 50 | ~107%{1,15] 5,2 ,
Jlamna Xaycepa .1 8 — 8 8 —4 300 | 300 10712 — — |19
T-113 .. ... .13 100 |10 10 |3 — | 180 1078125 | — |2
T-114 . . . .. o2 9 | 6 4 | —4 — | 55 1010 | — [17,20
115 ... .. 12,8 500 |12 12 |-—3 — | 200 10125 | — |17,2
D96475 . . . . 1,0 270 | 4 4 | —3 — | 40 1078 — | — |2
"FP-54 . ... . 5
xSt . T,m, 9 | 6 4 | —4 40| 25 | 5-10 1 6 |22
VX4I ... .. 11,2 10 | 45 | 45[—3 | 20| 2 | 510751 — |23
4060. . . . . . .| 0,56 1100 | 4 — | —4,5] 50 | 3 | 2:100%(0,5 | — |17
RH505. . . . . .12,0 250 | 6 — | -3 300 | 75 1075 11,0 |3 |
RH506. . . . . .1 2,5 %0 | 6 — | -3 |400| 9 1075108 |4 |
CRH507. . . .. .1 2,0 60 | 6 — | =8 |20/ 60 107210,8 |4 |2
CAIBIA. .. .. | 1—1,25 1170195 4,75 | — | —6 | 350 |50—60| 2.107%| — | - |23
CK570AX . . . .| 0,625 20 |12 — | =3 | 220|125 | 51008 |1,5 | — |23

T

YA0L OJOHHEOLJOU HIFALHIIHOA

66
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YTO NMO3BOJISET DJCKTPOHAM, SMUTHPYeMbHIM KAaTOLOM, DOCTHrATh aHOA
NpY OYeHb MajoM AaHOZHOM HANpAiEeHHH. DTO O0GCTOATENHCTBO, B CBOIO
oyepelb, TM03BOMsTeT PAGOTATH NPH MOTEHUMANAX MHOTO HMIKE MOTEHLMANa
WOHU3AUUM Ta3a, BCJICLCTBHE YEro M3MeDPAeMbHl TOK 0CBOGONCAAETCH OT
MOHHOM COCTaBMAIOWEH CETOYHOro TOKA.

VI3 TpEXaneKTPONHBIX SJIEKTPOMETPUUECKUX JIAMIY HauGobliee pac-
IPOCTPaHeHye NOAYYHIH «IMIATHOHEI», ¥ KOTODHIX aHOR M YIPaBASIOHMH
SJEKTPOXL BHIMOJHEHb! B BHIE IVIACTHH, DACIOJOXEHHBIX N0 06emM CTO-
poHaM KaTOoxA.

Karonsl oiekTpOMETPHYECKHX JaMI DPaGoOTAalOT INPH CPABHUTENBHO
HUSKHX TeMmepaTypax. Kax npaBuio, B 9JeKTDOMETPHYECKHX JaMIax
NPUMEHFIOTCA KATOIB K3 TOPHPOBAHHBIX WJH OKCHIUDOBAHHLIX HHTeH.
JlaMnb! ¢ TOPHPOBAHHEIM KATOLOM B 9JEKTPOMETPHUECKOM pextiMe pado-
TaloT upu Temmepatype. 1500—1700 °K, .a ¢ OKCHIAMPOBAHHEIM —
750—900 °K. '

Chepyer 8aMeTuTh, 4TO SJeKTPOMETPHYECKHE JIAMIIB! C OKCHAMPO-
BAHHEIMM KATOJAMH OGHADYMXMUBAIOT MeHbline (IYKTYauuH TOKA SMHC-
CHHM, HeM JAMIBl C TOPHPOBAHHEIM KATONOM M IPH OINMHAKOBBIX TeMIle-
paTypax Hakaja AaloT OO0JbLIAHE TOK SMUCCHH.

ConpoTHBieHYe HIOJSUHYM  SJIEKTPOMETPUYECKUX JaMI JLOCTHUCAeT
101+ —10'% ou. C uenpl0 IaibHEeHiero yMEHbIUEHHS yTEYKH TOKA IO
COTIPOTHBJIGHHIO M30MAUMU Ha leHKy JaMnsl CTaBAT OXPaHHOE KOJb-
uo1% 17 flug sroro moche 0GPaGOTKH TNOBEPXHOCTH JNAMIE! aLETOHOM
Wi GeHSMHOM M CHMPTOM HaHOCHTCS rpacduToBOE KOMbLO (Myullle C fO-
MOWBIO akBalara). Ha rpaduToBOE KOJBLO HAZEBAETCA KOJBLO MeTali-
JIMYecKoe, HA KOTOPOe MOAABTCH HanpsiceHMe, DPaBHOE IO BeJHUYMHE
¥ IPOTHEONOJOKHOE MO 3HAKY NOCTOSHHOMY CMEMIEHMIO YIPABJSIOIEro
snextpona. Jna yMmeHpureHust OTOSMMCCHM CETKH, 4 TaKme AN yMeHb-
IIeHHsS MPOBOAMMOCTH IO CONPOTUBJEHHUIO MBOJMALUM JAMIHL BCIeLCTBUE
KOHAEHCAUMH BIAT'M HA HeH, JaMily NOMEIaloT B CelyaJbHB HenpoHH-
aeMblit MeTaJaMueckuit 0aJVIOH, B KOTOPOM HAM CO3RAIOT BaKyyM, HUaK
CTaBAT NOMJIOTHTENb BJATH.

XapaKTepHCTHKH 3JeKTPOMETPUYECKUX JaMm coOpaHet B Tabiu-
ue I (cm. nHa crp. 99).

II. NOABOP BJEMEHTOB YCWJIMTEJIST M PEXKMMA
CTABWJIBHOW PABOTHI

CraGHIbHEIM PEXHMOM PabOThl YCHIUTENS NMOCTOSHHOTO TOKA HYHO
CYATATh TAKO{, NpPU KOTOPOM He HaGJMORAaeTCd WM MOYTH He HaGmo-
paercs CKOMBXEHHS Hyns rajipBaHoMeTpa (apefid) m duykryauun. Sn
'YC/OBUST BBUIOJHMMB JIAUID TOTAA, KOTNA SJEMeHTH ycuautens (ero
iCONPOTHBIICHAS) H PEKHM MUTAHAST nonoﬁpaum B COOTBETCTBHH C Ompe-
yJETEHRLIMA Y CIIOBHSIMH.

PaccmoTpun mociiesosaTesbHO npnnuﬂnm nemaume B OCHOBe BLIMOJ-~
HeHusl MMOCTaBJEHHOH 3aJayH.
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1. Hepsuit npuéym nopbopa 3NeMEHTOB yCHAUTENH
v pexuMa cTabuaAbHOK paboTH

Hacrosmu#t BapuayT noAGOpa 3JEMEHTOB YCHJIMTENd pPacCMOTPEH
B padore?®, B OCHOBY paccMOTpeHUT 6ut MOJOMEH MOCT YWTCTOHA
(cm. puc. 1,6 u 3). B pesyubTare HECHOXHAIX paccymIeHuit MOXYyYeHO
IBa COOTHOIUEHWS, BHIPAWAIOIMX PABHOBECHE YCHIMTENH, M3 KOTOPHIX
OnpeleNsIOTC NPUGIMSUTENbHbE SHAYCHUS HCKOMBIX S/IEMEHTOB.

Yeaosug aTd ClefyiOUIMe:

Ing Toro yTo6H! B L¥aroHaliy MOCTA He e
TOK, HYMHO, YTOOb! BBIOJHJIICL PABEHCTBA:

Ri _Rr
R; ~ Rs (2’1)
"
__ R -
nnu
Ep
Rs:ET e R;. (2,2a) Puc. 3.

3pech Ry — 9KBUBAJEHT CONPOTHBICHUT KATOXHAT CETKA — AHOL TaM-
met, Rg=R,, Ry=R,, R;=R,-} R;-|-conpoTusienyne HUTH HaKa-
na Ry, Ep—yCnoBHEIH MCTOUHMK SAC. Bemuuuna E, paBHa majnenuio
HampsweHus Ha conpoTuiernn Ry, Ep -— xommeHcupylowas GaTapes

HanpshkeHueM npuGausuTeasHo 1,5 6.
SHaueHHe AHOZHOrO COMpOTHMBJeHHMs Ry (Ha SKBUBAJEHTHOH cxeme)
naxonures U3 QopMyst (2,2a). OnHaKo myTs, MpeljaraeMbifi aBTOPMH
' AJ OTHICKAHMS STOH BEeJMUMHL, He

a0 /) SIBASETCS CTPOrO TeOpeTHYecKuM, TaK
S KaK OH MpPeInoJaraeT 3HaHHE HEKOTO-
N2 PHX SMIMPHYECKUX COOTHOLICHWH, KO-
N Topse INJAS NAHHOH JaMmE Ha-
S 40 7 XOmSATCH 3KCIEPHMEHTABHO. ,
,E / CriepBa  CHUMaeTCH  3aBHCHMOCTD.
S0 N AHONHOTrO TOKa (B MKa@) OT TOKA Ha-
B 4?( Kana ¥ u3 JauHeliHO¥ wacTH KPHBOH 1O
§ g e cepeluHe yCTAHABNMBAGTCS HaMAy4-
g g /0 17 72 1mee SHayenue TOKA Hakana.
Harpaienie numaroi el 3aTeM CHUMAETCS 3aBHCHMOCTD aHO
damaget -8 8 HOr0 TOKAa TpH HAHZEHHOM TOXe Ha-
Prc. 4. xaja OT uaMeHeHust Ry, T. e OT

ceTOYHOro  CcMelleHug. B pesyiabTa-
Te NOMy4aeTCsl 3aBHCHMOCTb, u3obpaucénnas Ha puc, 4. 3hech 1O OCH
a6CUMCC OTMOWEHH 3HAYEHWS HAMDSIKeHys mNuTalomiest Garapen mpH
paMeHeHMH 3HAuenus R, OT Hyjas W Bbllle, TPH KOTOPOM NOLAEPIKH-
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BAETCS ONMH UM TOT ke TOK Hakana (~. 100 wa). Momyyennas xpuas
a”ajorudHa npexxHedt. Cepenuna JuHeBHOH 4YacTHM 3TOH KPUBOH YKA3LI-
BaeT HAKAyUIee SHAUGHME HAnpMKeHHs nuTaowel Oartapey, a mepece-
YeHHe KACaTeNbHON B STOH TOUKE KPUBOH C OCHIO aGCUMCC NOKASLIBAET
HayaJbHylo paboyylo TOYKY, COOTBETCTBYIOULYIO NaNCHHIO ‘HAMPSKEHH
Ha Ry B 9KBuBaJeHTHOH cxeme. [ng mammbt FP54 E, pasuserca 8,6s.
Haitnst sHayenus comporusienusi R,, R, u R, HA OCHOBaHMH HapameT-
POB JaMmLl ¥ TOACTaBASS WX B cucTeMy ypasHemnit (2,1) u (2,2),
HaxoxmM, 4T0 Ry paBHo 3,38.10% ox, oTkyza wHaxomutes ¥ Rg. Jas
peuIeHns 31O CHCTeMBl K Haf{.ﬂ,eHHbIM 3HAYEHUAM HYMWHO e N0OaBUThb
3HayeHyue HaNpIimeHus KOMmeHcupyouiero aliementa LEp. Vsnoncennsi
3JleCh NMyTb NONO6OPa MAPAMETPOB YCHJMTENS He SBJIETCS HU JIeTKHM,
HH EOYHLIM, TaKk Kax II0C]e IPOJENaHHHX BBIYHCJEHHMH WCTHHHHE 3HAYe-
HHUSL TIPUXOJUTCA HAXOLUTH NYTEM NPAKTHUECKOH [OLTOHKU.

2. Bropo#t npu&m mon60pa aNeMeHTOB yCHIHTE A
. W pexuMa craénnbﬂoﬂ paboTh

Manoxenyoe B HaCTOSUIEM naparpa(be OTHOCHTCST X CXeMaM, H300-
pamsnunmM Ha puc. 1,6 u 1,334 Cxema 1,3 nonydena nyTéM uSBATHS
UeNH KaTONHOH ceTkH B cXeme .1,§ NPUMEHMTENBHO K TPEXSJIEKTPONHOM
saume. B oTOM cilyyae comporusienre R, cxemb 1,3 paBHO Cymme Co-
npotusieHnit R, u R, B cxeme 1, 4.

OCHOBHEIM TTAPAMETPOM, OTHOCHTEBHO KOTOPOTO OTHICKHBAIOTCS 9ite-
MEHTHl CXeMH, SBJfeTCH TOK Haana., HaxomirTes yenoBus, TpH KOTO-
PHX Majele H3MEHEHWS TOKAa HAKala He BbISHBAIOT CMEIUEHHS HyJs
raJbBaHOMETpa. MaTeMaTHUeCKH STH YCJOBHS MOTYT ObITh 3aMHCAHbI
CHeLyIOIuM 06Pa3oM: '

) IR, —IR;=EBg, (2,3)
. ([a"l_A[a)Ra""(]H+A[H)R4=EB' (2,4)
- 3Bnech [, m [,— COOTBETCTBEHHO TOK HaKaJa M aHOIHBIH TOK, Al,
" AJ, — u3MeHeHHS HAKaJBHOTO M aHOLHOTO TOKOB, Ep— HampmkeHue
KOMIEHCHpYIOueli GaTaped B AMArOHaJM MOCTA.

- Crelyer 3aMeTHTb, YTO HPH HEU3MEHHOM 4HOINHOM M CETOYHOM Ha-
TUPSKEHUAX TIPHYMHON WM3MEHEHHS aHONHOTO TOKA SIBJASIETCS WSMEHEHHe
ToKa Hakana. Pemtas cucrtemy ypasHenmit (2,3) u (2,4) oTHOCHTENbHO
R, n R,, nafingu
- A

Ep g~
, , Ra="——‘51——a——— ’ . (2,5)
H
- Iy AT, — Iy
. E . .
 Re=m—pp——. (2.,6)

- : I 7~ In
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Bce otranbHble MAPAMETPH YCHIMTEN HAXONSTCSH HA OCHOBAHWH Tapa-
METPOB NPUMEHSEMON JiaMITK!.

JiAst BHYMCHEHHT BENHYMH CONMPOTHBICHHS, COTAacHO (opMyram (2,5)
. A7 .
1 (2,6), HeoGX04LMMO 3HAHME NPOMSBOIHON ZTH’ 4 TaKke TOKA Hakaja
a
95
40

J

/|

L — 1 - o

g
N\
R B3

ST RN
\

AHo0H6T TI0K 6 MAQ

L
\

- - 4 - _—L_-L_——L_--—x;

X

W % W W ww
. Tok Hawasia 8 MR

%‘;

Puc. 5.

¥ @HONHOIO TOKA MAJAT TOH TOYKM, KA KOTOPOH 2Ta TPOUSBOAHAS
Haitmena. OTH JAHHEE HAXOHATCH NMyTEM CHATHS KPUBOM 3ABHCHMOCTH
aHOAHOro TOKA OT Toxa Haxana (puc. 5). CuaTne 37Ol KPUBOH MPOU3BO -
onTes mo cxeme, u3oOpaxcEHHON Ha puc. 6.

Puc. 6.

3HAYeHNs CONPOTHMBJIEHHI, KOTOPHIE MOryT OHITbH HAHACHH TAKHM HyTEM
SIBASIOTCY NPHONMBHTENLHLIMY M TPESYIOT MLONOMHHUTEJLHON SKCIEPAMEH-
TaJBHOH HOBOAKH.
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3, TpeTuli npuéM nonbopa SAEMEHTOB YCHAUTE NN
U pewumMa cTabuUNbHOK paboTH

Hacrosuu#t mpués nonéopa pexuma CTaGuAbHOH PaGOTH yCHANTEIS
NOCTOSHHOrO TOKA' omucaH B paGore?. B aroft paGore mpexie Beero
o0pauleH0 BHHMAHME Ha POJb MOCTOSHCTBA TEMHEPATYPHl OKPYKAIOIeH
cpenpl. TemmeparypHete HSMEHEHHS BBHIBBIBAIOT HE TOMBKO CIOJISAHHE HyJst
rajbBaHOMEeTPa, HO M M3MeHeHWe TOKa Hakajia /,, OT KOTOpOro 3aBHCHT
cTabmibHOCTL cxeMbl. Ha puc. 7 nokasaHo cwmeleHHe KPUBOH CTaGHib-

HOCTH C W3MEHEHHEeM TeMNepaTyphl Ha ABa rpanyca. Mt BHINM, YTO AJSI

TOrQ pexuma, Lt KOTOPOro cHuma-

X200 ¢ Jach 3aBUCKMOCTD CTAGHMIBHOCTH OF
N 726 TEMIIEPaTYPH BHEIUHeil Cpejsl, MAHU~
g/ﬂii MyM KPUBOH HE TOJBKO MepeMecTH/ICS
S Ha 600 MWIIMMETPOB BAOJb IUKAJMBI,
N HO OH CTaJ COOTRETCTBOBATH NPY-
§ Pl /”’;/7%/?//@‘/1/5" roMy Toky Hakana. Orciona che-
§ ! LyeT, YTO HA TIOCTOAHCTBO Hy /sl Hek-
] CTBYIOT He TOJbKO BHyTpenHHe (ax-
°§ 4oy TOPH, HO TAKNE W BHEWNMe K Ka-
Sl e KOBHIM OTHOCHTCS B IIEPBYI0 Ouepelb
N TeNmepaTypa. BeluuuHy CHOJ3AHMSL
§ ¢ HyJsl TajbBAHOMETDA, SABUCSIULYIO OT
A3 M3MEHEHUs BHEUIHell TeMIepaTypHl,

Tok Harana 6 Ma MOMWHO CHENATH CKOJb YTOXHO MaJOi

puc. 7. YCTPOHCTBOM  TETJIOBOM  M3OMSLNM,

HO YHHYTOMHTh €& COBCEM INPAKTH-
YECKH HEeBO3MOMHO.
Ilps cnossanuu. Hy;As TaJAbBAHOMETDA OH BO3BPAILAETCS B TIPEMHEe
NOJOM(EHYe TIPY IOMOIHYM M3MEHEHWs AHOLHOrO COMPOTHBJCHUI.
[Tepaonaya/nbHEle WCCIENORAHUA OLUIM IIPOBENEHE! Ha Cxeme, usofpa-
wEHHOK Ha puc. 1,6. B pesynbrare HcclenOBaHME BOSHMKAA HOBas cXeMa,
obnanaomas OmnpeeasHHbMA nperMywectsamn (cm. puc. 1,2). B aroit
CXeMe KaTOHHAS CeTKa MMeeT TOJOMHTEJbHbI MOTeHUMA], W B Lenu eé
Teu8T TOK B 4—5 pas Goabwiuit aHoxnoro. Eciu 1oj meficTBHeM BHemI-
Hejf MPMYMHLL M3MEHHETCH TOX HAKAJNA, TO 3TO BHIBLBAET TAKHE H3MeHe-
HHST TOKOB B IENAX aHOLA ¥ KaTOOHOM CeTKH, 4TO HX OTHOIIEHHe
COTAETCS TOCTOSHHBIM, OJATOLAps YeMy NOMOMEHH: HyJf raibBaHoMeTpa
coxpansercsl. PasHOCTb NMOTEHIMAJIOB HA XJeMMaX TajlbBaHOMETPa paBHa
U=R,I,— Ry, 2,7
ToK, TekywlMil 4epes raJbBaHOMETD MOL HeHCTBHEM ’sroﬁ PAasHOCTH
[IOTEHIMAN0B, MaJ 0 cpaBHeHHI0O ¢ Tokamm [, u [,. Ry — Taxie Mano
1 BKJIOYEHO NOCIEXOBATENbHO ¢ R, 1ad TonKoi nactpoBin. Tox wepes
raapanoMeTp Gyger pased Hymo (U=0) npu ycnoBuwu, 4TO
I a RB

=R (2,8)
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Ecim B0 Bpems QaykTyauum Toxa Wakana OTHOLGHHS —;3-*- ocTadres
c

TIOCTOTHHEIM, TO BTOPLIM YCIOBHEM HE3aBHCHMOCTH U OT  W3MeHeHHs Ha-
IpskeHust Gataped M, CeLOBAaTeNbHO, TOKA Hakasa [, seasercs

av o |

Bepst npoussoanyio ot (2,7) u nmpunuMas BO BHuManue (2,9), nai-
LE8M, YTO '

)
ahy_Rydle 510 ¥
aly Ry dly’ ’ N

§200}

XapaKkTepuCTHYeCKHE KPUBHE R Hesmpa renste
nast namnel FP-54 B cxeme puc. 1,2 'Y agiHL
IOKa3aHLl Ha pHC. 8. L 0T

Jag sToro ciyyas npepjioxe-

Ha Clleiylomas Meroomka crabu- N glu s s
JIMS&LLPIPIZ 7{ 7_ 'ﬂi ﬂrj‘ ryl

1. C nomowwio GanracTHOro o waxzna 8 o

CONPOTHBJEHHUS B LN Hakana Ry Puc. 8.

YCTaHOBUTh TOK Hakana [, co-
TJACHO MApaMeTpaM’ JaMmhl ¥ ¢ TOMOWBIO AHOAHOTO CONPOTHBIEHMS

Ro—}—R{) - TIPDUBECTH TabBAHOMETP K 1HyMO. ['a1bBaHOMETD BKJIOUHTH
TaK, YTOGH yOhBaHHe R, COMPOBOXKAAOCH YOLBAHHEM OTKJIOHEHWS.
2. K rajpBaHoOMeTpy Hpu-
COENMHMTDL IUYHTH, KOTOpHle
JeNaloT ero YyBCTBUTENbHOCTD
pasnoit 0,1; 0,01 u 1. 1. ero
HOPMAaJIbHO$ 9y BCTBUTENLHOCTH.
Tlepexons MOCTENeHHO OT MeHb-
WHUX YyBCTBUTEABHOCTEH K
) GOJpIIKM C DOMOIIBIO Ry, TOA-
8 _8F 88 90 2 npanagth [, TaK, 4TobHl OT-
Tor nawara § ma KJIOHGHMS Ta/bBAHOMETPA YObi-
Puc. 9. BaJIM MDY MaJBIX M3MeHenusx [,
Ha AJ,. Tlokasasusg rasppaHo-
METPd AOMKHBl TPOXOMAMTDL uepe3 MuHMMyM. Eciu OTKJIOHEHHS Tralb-
BAHOMETPA JIeWaT 34 NPEeleNaMu INKANH, TO HYJb IalbBAHOMETDPA HYKHO
CMECTHTb C TOMOLIBI0 M3MeHenus R,.

3. Ecim sHawenust J, B MUHUMyMe OTJHYAIOTCS OT HOPMAJBLHOrO
Gonee, yeM Ha 3—4%, TO HYWHO M3MEHMTH R, ¥ NOBTOPATH BCIO NPO-
nesypy cHaudana. OCHOBHBIE mapaMeTphl MOUYT OHITh HaHmeHs Iocie
3-—4 menerranuit, THNAYHOE CMeUEHHe MUHHMYMA KPUBOH CTaGuAuIaumu
MpY HW3MEHEHHH CONPOTHMBJeHHS R, 1MOKXa3aHO Ha pwuc. 9.

N
S

LTItk IOHEHYE 2A/7600K 6~
HEmpa 8,
S
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4. TTpn noJHO# Yy BCTBHTENLHOCTH T'a/bBAHOMETPA OTHICKATDL €ro Mu-
HAMYM € TIOMOUIBIO R, ¥ C NOMOW(pIO R, BLIBECTH CBETOBYI0 MapKy Ha
uiKaiy B HyxHylo Touky. llocie sToro cxema Gyner apefioBary ews
15—20 MnHyT. B nanpHefimeM He0GXOAMMO HEOOMBIIMMU M3MEHeHHEME Ry
IIPOM3BECTH OKOHYATENbHYIO GalaHCHPOBKY.

4, NlanpHeliue MCCAELOBAHMUSI YyCHOBHI
cTabuIU3al UK

' B N v . . * . o,
Jansuefiiee McclIeOBaHHE HECKOVILKO BHAOUSMEHEHHOH CXeMbl, K30~
Opawéunoit Ha puc. 1,2, omucano B padore’. '
HaiineHo, 4T0 ec/y CHUMATh 38BHCHUMOCTH OTKJOHEHHS raJbBAHOMETDA
0T TOKA Haxaja, TO MO}KHO Haﬁm IBe TOYKH paBHOBecus X 1 ¥, usoGpawén-

nele Ha puc. 10, rze dIH =0.

B monoxucennu PpaBHOBECHSA TOX, PIILYLUJ/Iﬁ yepes raJgabBaHoMerp, A0J-
JKE€H 33aBUCETh TOJBLKO OT MOTEHUMANA. YIOPABASIOWIErO SJeKTpoxd INpH
YCJOBHH, YTO H3MEHeHHe TOKa B AHONHON UenW JaMmb! IIPONOpLUMOHAIb~
HO MBMEHEHMIO TOKAa B UENU KAaTODHOH CeTKH.

guizod

+a

i

Omnrrgnenve
20176 3AHOMEMNPL
%

Tax Samapel

Puc. 10. Puc. 11.

Juast ysenndeHus paspeniaiowiefi cnocoOHOCTH, T. e. IJISL YBeJUYeHHd
MOCTONHHOH YCHIMTENs, WHOILA HAnpsmiteHHe, IOJNy4Yalomieecs B AHAro-
HaJ¥ MOCTa, NMOJAIOT HA BXOI NMOCJENYIOUMX KACKAn0B ycwuieHus. Takosa
paGoTa 38, B KOTODOi OMMCAHO MPUMEHEHHE MOAOGHOTO YCHIMTENs AJs
CPaBHEHUS HOHHBIX TOKOB TIPH MACC-CHIEKTPOrpadupPOBAHNM HYJIEBLIM METO~
noM, a Ttawe M 2 | B KOTODHIX [HaHH YCIOBHS CTaGHIH3ALHE TaKoro
ycuauTens. Hpuﬂunnnanbﬂaﬂ cxema wusobpaxcena Ha puc. 11, B aroii
CXeMe Ha BXOLE CTOMT JIeKTPOMeTpHueckass JaMma, a B IOCIeLyIoUIMX
KaCKalax yCwieHUs — OGHIYHEIE BJeKTPOHHLE Jammnel. Jag Toro 4roOwl
YCHAMTENb COXPAHSI CTaGHILHOCTH, MOAGUPAIOT CONMPOTHBJEHHS TAKHMH,
HPY KOTOPHIX NOTEHLHMAJ aHOLA He 3aBHCHT OT HANPHKEHHUs MHUTAIOLIMX
Garapefi M SMuccuM JaMnbl. BesuuuHet conpoTuBienn#t R,, R,, R,
Rg, ¥ R, HaX0AITCA Y3 NAPAMETPOB JIaMIlbi W HMKECIELYIOWUX yCIOBUA.

Mycrs U, Ug, , Ug, u U, —rnoTenuuansl N0JOWHTEIbHOIO KOHUA
HATH HaKaja, yrIpaBAfiOLIero JIeKTPond, KATOAHON CeTKH W aHOAA dJeK-
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TPOMETPYYECKOH JAMIILI, H3MEPEHHEIE OTHOCHTE/BHO OTPHLATE/IBHOrO KOHUA
Ty Hakaga, ITycts U, 060sHaYaeT BEIXOJHOE HANDSIKeHHe, T. €. pds-
HOCTb TIOTEHUMAJNOB MEXKILY aHOLOM, ¥ OTPHIATENbHLIM KOHIOM CONPOTHB-
aeHus R;. B cTaGuibHOM COCTOSHHMM, NP YCAOBMH, u4T0 TOKM [g, m I,
MaJibl B CPaBHEHHH C TOKOM HaKaJia IH, BLUIOJIHSIETCS CAEAYIOUIas CHETEMA
ypaBHenuit

Ug, = —IyRy, : (2,11)

Ug, = Uyt 1uRy— I, Ry, (2,12)

an = Uyt 1Ry — 11 R, (2,13)

, : E = UH—}—‘(H(RI +R3)! (2’14)
‘ Uy = I,R,+U,. - (2,15)

3necy 1, — TOK ‘Haxama, I, — anonumit Tox, /4 — TOK KATONHOH CceTkH,
Uy, — Hanpmienve Katonxol cetku, U, — nanpmuenne nakana, Ug, —no-
CTOSIHHOE CMelIgHWE YNPaBidIollero ajekTpona, {J, — aHOLHOe Harpsie-
une, Uy— BHIXOIHOE HATPSKEHHE. -

AHonHmﬁ TOK H TOK KATORHOM CeTRM SIBSTIOTES (DYHKUMAMH MOTEH-
UHaN0B aHOXA, KATORHOH CETKH ¥ YHPAaB/JiIOLIero SJeKTPOAa, 2 TalKe
ToKa Hakana. Pasiaras ux B DAL ¥ OrpPaHMUMBATCH YJeHaMH NiepBoro
MOPARKA, TIOXYYAEM

A AUgl-{—"’a A, ‘”a - Mg+ 37 "’a - AU,

U
A[a=Pg1 AU&’1+pxxA[H—"—pggAUga_'-PaAUa; (2’16)
3Lech
__ Ol _ 0l , . __dla . Ol .
ng— ang ’ PH'—'O_I;’ sz_‘ aUgg » P, = oU, ’

M aHAJOTMYHO [IJ8 INPUpauieHHs TOKa KAaTOLHOH CEeTKH

A[ga = ng AUgl+SHA1H+Sg2 AU§a+SaAUa; (2,17)

azech .
oI oI or ) ol
— La . — &1 . — &8s . —_ &a
ng — '_‘)Tj;l‘ ’ SH - oIy ’ Sgn - dU_gg' ’ Sa aUa"
Ws ypasnenmit (2,11), (2,12) u (2,13) crenyer, uro
A[Jg1 = e RIA]H’ ' (2,18)
AU&- = (rH+R2) A[H - Rg& "\[8'2 ’ (2’19)

AU, = (ry+Ry) A, — RAL. (2:20)
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Uy
oly °
Ioncrasnas us (2,18) smavenne U, u us (2,19) Aly, B (2,17), Moo
HaliTi ' )

rutReb Ry, (Sp Ri=S) ,/ __ Saly,

CoNpOTUB/ICHHE HUTH HAKAJA MOKET GHTH BHPAWEHO, KAK ry =

A[jgD p=—t - 1+Sgng.a H m—;‘—ﬁ—: AUa. (2,21)
AnanornuHo
___rH+R3+Ra (PglRl_RH) PgaRa
AUa == TL PR, A]H —_ —l‘m AUgg. (2,22)

Torma u3 ypashennit (2,21) u (2,22), ucumouas AU, MOMHO
BhIPa3uTe AU,

AUa-:{(I_!—SgﬂRg”) [ru+R3 '_}‘R“(Pgl Ry — H)] =

T+ RPI (T Ry, Sg,) — Py, RaSiRy,

. Pga Ra [rH + Rz +-Rga (Sg'x Rl - SH)]
TF RPI(TF Ry, S5, ) — Py, RSy,

} Al (2,23)

YcaoBHe He3aBHCHMOCTHM BLIXOZHOTO Hampsmiedus U, OT HanpsmKeHus
Garapen E MOXer GbITh HANMCAHO COrAACHO ypaBHexwio (2,15)

AU, = R, Al AU, = 0. (2,152)

[Moncrapaas B (2,15a) snavenne AU, us (2,23), noayymM ciexyio-
luee ypaBHeHHe:

(1-+SgRg,) [rﬂ+R3+R8 (Pg, Ry — Py)] —
- —Pg, Ry[ry-+Ry+ R, (Sg, Ry — W]+
“+Ry [(1+PaRa) (1 “l‘Sga Rga) — Pg, SaRaRgz] =0. (2,24)

Ypaprenna (2,11), (2,12), (2,13) u (2,24) npencTaBmmioT CHCTeMy
yeTHPEX yPaBHEHMII C IATBHIO Heu3BeCTHEIMH R;, R,, Rs R, ¥ Rg,.
Dra cucTeMa MOKET GBHITh CBEJEHA K OLHOMY YPABHEHHMIO C ABYMS He-
M3BECTHHIMH. TOXM 1 mOTeHnuaNsl BOHAYT B 3TO ypaHenue Kax Iapa-
MeTPbl, BHIOHPAEMEIE HA OCHOBAHMH NQHHLIX 3JIEKTPOMETPHYECKOH JaMIILI.
Ecan w3 oToM cHCTEMbl WCKMOUWTh, Hampumep, Ry, R,, Rg,, TO moxy-
YHTCS yPABHEHWe, COLepMallee HEM3BeCTHHE R, M R;, KOTOpHE MOTyT
OLTH BHPQXKEHBI ONHO Uepes ZpyToe. 3HAT HOPMAJbHHMA TOK W Hampd-
MEHHE HAKa/Na, MOXKHO OmpeleiuTb H3 ypaBHeHus (2,14) HeoGxommmbie
HATIDSKEHKA MCTOYHMKA muTaHus. Ecmd M3 pacydTa nomyuuted, uro R,
MeHplle R,, TO CJENyeT NpPH HalIEHHBIX SHAYEHHIX OCTaJbHHIX COMpO-
THBACHUH MOMEHSTH MECTAMK KOHIHl COMPOTHBNEHMHE R, u Ry, , TPHCO-
eNMHEHHBE K COMPOTHBJeHMsM R, u Ry (cm. puc. 11).

TapaMerphl, BXOAFUiME B HPHBENSHHYI0 CHCTEMY YpaBWeHui, ompe-
IeASIOTCS SKCIEePUMEHTaIbHO. VaMepeHuste nyis onHol us samn FP-54, onn
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NpHUBeIN K CJAeLYIOUIUM 3HAYCHUSIM.

Py, = 15,6-10~%afs, P,=0,0026 afs,

Pg, = 13,5105 a/s, P,=16,2-10-¢ a/s,

Sy, = —8,75.10—8 ajs, S,=0,0185 afs,

Sg, = 65-10- afs, Sy=11.10- a/s,
[,=34,9-10% q, U,=247 8,

lg, =219.10"%4a, ry=25 oM.

PaGousue Hanpsaxenns 9TOM JaMnbl B 3JEKTPOMETPHYECKOM pexcuMe
CJenyoume; ' '

U,=6g; Ug, =48,  Ug =—4%s; I,=0,09 s,
Ecau momcTaBuTh 9TH Ianuble B ypaswenusa (2,11), (2,12) u (2,13),
TO HOJYYHUTCHA, YTO '
Ry =444 ona, Rg, = 411 R,—6990 omu R,= 2580 Ry — 101000 ox.
Tlocne MOKCTAHOBKYM STHX 3HayeHui B (2,24) MOXHO BHpasuTbh R,
uepes Ry ‘

. R, = 7,62 Ry — 371 ot (2,25)

0,19R,—38,69 ™"

Munnumanbhoe 3HaueHne R, HaXOOWTCH W3 NPEATONONEHds, uTO Rg,
paBHO HyMmo. B stoM caywae R, nmomxro OmTh okono 17 om, a Ry
oxaswuBaercs Goabiie 70 ox. Y3

+
>y

BTUX. YCJIOBMH M HA OCHOBAHWM
ypapuenuit. (2,14) E nmomkxxo R
SHTh Godbwe 14,8 . 3 L
§ %k P i 0 el
- - T A R e S
Buzod  § E; = R T;\T;\ 7
AR // AR
§ 518 AN
33 4 N/
N
S |©
R i
L= - S & 45 90 95 V7
- e - Tox Hakana 6 Ma
Puc, 12. Puc. 13.

Mensin 3Hauenue Ry TaK, 4TOGH Rg, OCTABAJOCH TOJOMUTENBHLI,

MOXHO DAcCyMTaTh SHAUYEHHS OCTANBHBIX COMPOTHMBJIEHHM CXeMBl N0 Bbl-
WenpuBeLEHHbM (OpMyaM. OTH JaHHbe B MOCAEAYIOWEM NPOBEPAIOTLS
SKCTIEDMMEHTANbHO TIPH TIOMOLYM CXeMbl, TOKa3anHOH Ha-puc. 12. Mame-
Hsist Hanpsmkehue Oatapen E M ‘CHuMAs 3aBUCMMOCTH TOKA, NPOTEKAI0-
JIEr0 Yepe3 raibBaHOMETP, OT TOKA HAKajma, MOMHO CYAMTh O KOMIEHca-
UMOHHBIX CBOMCTBAX cXeMsl (pHC.-13).
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Ha puc. 13 naHsl xpuBble, CHATHE NP CJACAYIOUHX IAHHGIX:

Kpm;asx A Ry=170 ox, Ry =17 ox,
Rg, =0, R,=92,5-10% o,
Kpusas 5: Ry= 75 oM, R, =205 oﬁ, .

Rg, = 1430 ox, R,=92,5.10% ox,
Kpusas B: Ry=100 oux, R, =275 oux,
Rg, = 4310 oux, R,=157-10% oux,

Kpueas I't Ry, =400 oz, R, =139,6 ox,
Rg,=9350 o#, . R,=931-10% ox.

W3 npuBeNEHHEIX KPUBHIX BHIHO, YTO YCJOBHE CTAGMJBHOCTH Ha-
ayquinM o6pasom ocyiectagercs B pewume A, O6 3TOM MOXKHO CYLHUTD
N0 BEAWYHHE ILIATO, BAOJbL KOTOPOL'O
H3MEHEHUT TOKAa Hakana, a chaefoBa-
TeJbHO, M TOKA SMHCCHH He BJHTIOT
Ha BEJHYMHY BBIXOLHOTO HANPMKEHMIL.
by OmucanHpil 3IeCh NPHEM KOMIEH-:
calyi HeCTAOMIBHOCTH MMeeT P PEer-
MYLIECTB nepes ADYTHMH IPHEMaMH, HO U
? + OH He JIMWEH HeLOCTATKOB, OCHOBHO He-
LOCTATOK O0O0yCHOBJAeH OOJBLIMM Pas/iu-
Puc. 14. ) yyeM. MeW Iy TOKaMH, NPOTeKAIOIIUMK B
ey aHOLA M KATOXHOH CeTKe SJeKTPo-
MeTpHYecKoit Jammsl, OTCIONA e HETPYLHO YCMOTDPETh, YTO OTHOCHTE/ILHO
Majble M3MeHeHHs B HEN® NMTAHWE YCHAMTEAd, B KOTODOM CMEleHus
3/IEMEHTOB CXeMbl 3aJJI0TCH T[OTEHUMOMETPHYECKH, MOUYT CO3LaBaTh
yCJIOBUSL GOJIBUIOrO0 M3MEHEHHS TOKAa SMUCCHH M, C/IefoBATE/]bHO, HApY-
HIeHHs pexcuMa cTaGuibHOM PadoThl. [TPOMCXOAMT 8TO HOTOMY, YTO IpH
H3MEHEHHH TOKAa SMHCCHMHM OTHOIIEHHE TOKOB aHOJHOI0 M SKPAHHOH CeTiH
He coxpaHgercd. B cully 9THX NpHYMH NMOUCKM nyTel aywdinefi crabuim-
3aUM¥ TOKA SMMCCHH NPOJOMKAIOTCH. B 9aCTHOCTH, MOMCKM HATIPABJIEHH!
[0 MUHUM CO3JAHHA HABOHHBIX 3JMEKTPOMETDHYECKHX JIAMI JJfl KOMJIeH-
CALMOHHHIX cxeM. B ciyyae oHOMAMIOBLIX YCHAMTe/NeH paspaGaTHBaOTCs
TaKKe MEeTOHbl KOMNEHCALMH HeCTAOUJBHOCTH BBENEHHEM OTPHLATENLHOK
ofparHofi cBA3H. Takue CXeMbl OT/IMYAIOTCH MEHBUIMM KO3(duuHeHTOM
yCHJIEHHUS, OHAKO JJs H3MEDEeHHs] He OYeHb MalbiX TOKOB OHM MOTYT
OhiTh pexoMenposanst 28 29, 30, 31, 32, 33, 34, 48, B gauyecTBe 06pasua pac-
CMOTPHM CXeMy, NpuBedSHHYIO HA puec. 14, )

-
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[Tapamerpst 9TOK CXeMEl MOryT OHTb NONCUMTAHBI, MCXONd U3 Cre-
Lylomel cucTeMsl yPaBHEHUMH:

UO"’(—P‘UA’ = IaA (Ri+RH)+]3R3’ (2;26)
Uy=1Ry+ 1Ry, . (2,27)
Ir=IR; — I,R,, (2,28)
Ly=1I-1, , (2,29)
I=I+1, (2,30)

3pecp ¢ — craTHueckui xosdduument ycuaenus nammst, U, — ma-
NeHHe HAmpsKeHUs Ha COmpoTHBJIeHMIxX Ky u R, | —Tok B uemu
ransBaHoMeTpa, U, — PasHOCTh MOTEHUNANOB MEWKAY CETKOH M KaTOLOM
JaMitbL.

[loncrasnas U, = U, — IR, B ypasHenne (2,26) u npuHmmas BO
BHuMaHue, ut0 U,=/[,R,, rie [, — usvepsembli TOK, B pe3y/bTare pe-
JUEHMST BHIIUENPHBEASHHOH CHCTeMbl OTHOCHTENLHO J HOJyumMM

[ —RaRi4Ro) pUc+ Ug{—RiRyF-Ro [Ri+- R (1]}
RE (Ry + Re) — [Ry+ Ry~ R (1 -+ @] [(Re+ Ry + 1) (Ry + Ro)— R3]

(2,31)

B cayuae, ecan jamna paGoTaer B JuHeHHOH YACTH XapPaKTEPUCTHKH

T. €. BHyTpeHHee CONPOTHBJEHHE R; B HOCTATOYHO ILIMPOKUX MNpefenax

He 3dBHCUT OT NUTAIOMEr0 HaNPSKeHws, TO ¥3 BhHIPAXKEHWS AT Toka [

MOXWHO HalfiTH yCJIOBHE, D[DH KOTOPOM OH HE 3aBUCHT OT BEIMYHHLI

MUTAIOLIero Hanpsikesus Uy, W, cief0BaTelbHO, kosdduuuest npu U,
B uncaurene (2,31) momien o6paTUThCH B HYJb:

—RiRy+ R, [R; -+ Ry (1 )] =0. v (2,32)
IMpu R, =R, ycaosue (2,32) MONKHO IepemHcarh Tak: )
Ry —[R; + Ry (1 + )] =0 (2,38)

Tak kax AJs HesnekTpoMeTpmyeckux Jnamm > 1, to (2,33) MOuHO
3aNMCATH B OKOHYATENBHOM BHIE TaK:

Ry=[R;+ Ry(1+p)|=R; -4 tRy (2,34)

Ecau BHyTpeHHee coNpOTHBIeHue ranbBaHomerpa r < R;, a Taxke
r<R, m r<R; T0 mnocre moscramosk# B (2,31) Bupasenuit (2,32),
(2,38) n (2,34) n npuHMMAasT BO BHEMAHKE TPHMBEJEHHHE 3[ECh YCIOBHS,
BhIpaM(@HHe I TOka | NOJNYYHT CHELYIOMt BHIL:

. wUc
I=s@+Ra: (285)
Koadunuent ycunenns no TOKy Ias LAHHOTO YCHIMTENS BHIPASUTCH
=t BRe
b T IR R  (2,36)
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Jlns OGHLIYHOrO yCH/AKTeNsl NMOCTOSHHOrO TOKA
ky=SR,, - (2,37)
rie S — KPYTH3HA XAPAKTEPUCTHKH JIAMIILL.
ky
- Ornowenue —>- Aa€T BOIMOWHOCTb CPABHUTD YCHIHTE/bHbIE BOSMON-

HOCTH STHX CXeM \
ky __ 28 (Ry+ vRy)

T (2,38)

Ho S=-}—g; , ¥ 103TOMy (2,38) OKOHUATENbHO MEPENUINETCT B BHIE
: &

‘ 70‘ =2(14SR,). (2,39)

Us suipawenns (2,39) BUIHO, YTO CXeMBl C KOMIEHCALWeH HeCTAGHAb-
HOCTH MeHee UyBCTBMTEJBHBI, ueM cXemul Oes Kommencauwn. Jaxe npu
"OTCYTCTBUH OTpHLATENbHOH oOpaTHoit cBsisu (R, =0) cXeMul c.Komnen-
caunell HeCTaGMJBHOCTH MMEIOT K03((UUMEHT YCHJEHHS IO TOKY, BABOE
MEHbIUIMH COOTBETCTBEHHOr0 KO3(pduuueHTa yCuJeHHI AJAT cxeM Oe3
ronnencauud. B cayyae R, > 0 xosdduunent ycuaenus £ nenaercs el
meHbie, OJHAKO LEHHOCTh YCHJMTeNeH 3TOr0 THHA HE CHIIKAETCSH
B Cllydae MPAMEHEHUS HX AJA LeJell u3MepeHUs HEe QueHb MAJLIX TOKOB,
TAKKX, HATDUMED, KAKe BOBHMKAIOT B JaMIe WOHMBANMOHHOTO MaHOMETDA.

TToCTOAHCTEO TOKA B Lenu rajpBaHoMeTpa npu KojeOaHuy Hanps-
JHEHUsT MCTOYRMKA TIMTaHUsl BO3MOMCHO TOJBKO IIPH CTPOrOM IIOCTOSIHCTBE
BHYTPEHHEr0 CONPOTHBJIEHHS JIaMmbl R; M He3aBHCUMOCTH CTaTHYECKOTO
Ko3pduLueHTa YCUIEHHd {» OT HanpsceHuss Garaped. [Ipakruueckn 3TO
yClIOBUE IS SJEKTPOHHBIX JaMil (0COGEHHO SKPAHMPOBAHHBIX) HE BbLUIOJ-
nsterca. KommeHcaums HeNoCTOSHCTBA HANMPSIKEHMS HCTOYHHKA NUTAHHA
OCYILECTBIACTCHE YACTHMUYHO, TAK KAK NP W3MEHEHMH MAPAMETPOR JaMIihl
HADYINAeTCS ~ KOMIEHCALMST MOCTa BCJASJCTBHE TOIO, YTO H3MEHSeTCH
COUPOTHBACHHE OAMOM BETBHM, B TO BpPeMd KAK CONPOTHBJIEHHE APYIAX
peTBell OCTA8TCH HEU3MeHHbIM. DTO YCJIOBHE 6b1J10 NpAYRHOH Pa3paBoTKH
IBYXJIAMIOBHIX CXeM.

5. CoppeMeHHOe cOCTOAHME BONPOCA O NPHHUHMIAX
nog6Gopa 3NEeMEeHTOB YCHAUTENH
M yCAOBHAX CTAabGHAMBAL UM

Brimensnoxentsie NPUHIANL NOAG0pa BJIEMEHTOB YCHIMTENS TOCTOSH~
HOr0 TOKAa M YCJOBHH CTA0MIM3ALMU CTPANAIOT BHYTPEHHEHl OrpaHuyeH-
HOCTBIO, OOYC/OBNEHHOH TeM, 4YTO PasBUTHl OHM 63 y4y&Ta NPHUPOMHI
HeCTaOMABHOCTH. MeX(Ly TeM 3HaHME NPHYMH, BHIBBIBAIOWMX BO3HMKHO-
BeHHe HeCTaOuAbHOCTH, NO3BOJAET CHEMATH IPABWJBHMLIA BHGODP mapaver-
POB, KOTODHE MOTYT GHITh NPU3HAHHL 33 HE3ABUCHMbIE, 4 TAIKe MPABHUIL
cTafunu3alum.

Hyxno pasnpuate ABa BHja HeCTAOMABHOCTH: MenJenHnidi Apefid
B OHCTpHE KoONeOaHus HyAsd raibBaHoMeTpa. Ilpuunub, BHBHBalOWHE
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HECTaOM/IBHOCTb, MOXHO Da30MTL Ha IBe TPynmbl: BHEWHHE (He 3aBHCH-
{{Ue OT COCTOSHUS YCHJIMTENd) M BHYTDPeHHHe (CBI3AHHBIE C CAMHM yCH~
aureieM). Kawnad u3 9THX IPyNN NPHUHMH MOMET BHISHIBATL KaK MeX-
ASHHBIY Kpeli, Tax M OwlcTpole KodeGauus 9 10, 38, 39, 40,

K nHanGojee CYydleCTBEHHBIM M3 BHEIUHHX IPHYHH HYMHO OTHECTH
TaKyMe, XaK TePeMEHHBIe 3JeKTPHYECKHe M MATCHHTHLIE IIOJSI, NepeMeH-
Has BHEIUHSIS TeMnepaTypa, BUOPaUMH 3JMEKTPOMETPHUUECKOH JaMbl, BHI3-
BAHHDIE BHEUWHMMY WONEOHMSIMH, W AP.

Bansauve mepeMeHHBIX BHEMIHMX DJIEKTPUYECKHX M MATHHTHHIX TIOJeH,
4 TAKKE BJYAHYE NePeMEHHOH BHeWHel TeMepaTyphl YCTDPAHIIOTCH CO3-
JAnuéM COOTBETCTBEHHOH 3KpaHupoBku. Bangmie e puGpauuit ycrpa-
HifeTcsl TPH MOMOIM aMOPTH3aTOPOB.

Topaszo Gosiee CYIECTBEHHYI0 POJMb HTPAIOT 'BHYTPEHHHE IPHUMHbI,
BLISHIBAIOLIME CKOJBIKEHME HyJs raibBaHoMerpa (mpefid) u  Menkue
xoneGanus, [pefid Hyssq raabsaHoMeTpa OOYCHOBISH I[OCTEIEHHBIM BO3-
pacTanueM WM yObiBAHMEM 4HONHOrO TOKA Ge3 M3MEHeHWS BCeX OCTallb-
HelX TiepameTpos cxeMil. OH MOweT ObITh OOYCHOBJEH TaKKe YBeJH-
yeHHOH CKODOCTBIO caMopaspsia nuraiomiell GaTapew.

[TepBas npuuuHa 3TOr0 SIBJSHMS COCTOUT B CHAELYIOLIEM.

Kax u3BecTHO, BCe 9/IEKTPOMETPUYSCKHIE JAMITE SBJSIOTCS JaMIaMy Ops-
MOTO HAKaJa M, CACLOBATENLHO, MEXAY KOHUAMH KaTONa MMEeTCH HeKo-
TOpOE TajfeHue HaNpMweHHS., AHOZHOE M CETOYHOE HANPSDKEHHS 34MAI0TCH
OTHOCHTEJBHO OTPHUATENIBPHOrO KOHLA HATH Haxkana. "B cuny aroro
0GCTOATENBCTBA SMHUCCHST DJIEKTPOHOB C OTPUIATENBHOr0 KOHUA GoJibie,
YyeM C ero II0JIOMHUTENBHOTO KOHLA. ]

OOuimii amONHLI TOK 3aBMCHT OT TeMmrepaTyphl KaToda, a NOCJeIHAs
3aBUCHT OT TOKA HAKAJA ¥ ToKa sMHccuu. Tak KaK SMMCCHS C OTpHLA-
TeJbHOr0 KOHIA HHMTH HaKana Gojblie, YeM C IOJOMNKHTENbHOro "KOHLA,
TO OTPHUUATeJbHE KOHEl, PasorpeBaeTcsl CUJbHEe, ueM IOJ0MKMTebHEIH.
910, B CBOIO Ouepelb, BHIBLIBAET YBeNMUEHHEe BSMUCCHH 3JeKTPOHOB
¢ xarola u T. I. IIpoucxommT mpomecc caMopasorpeBanus Kkatona,
BCJENCTBHE YEro aHOLHEA TOK YBeJMYHBAETCHS, B TO BpeMsl, KAk aHOX-
HOE M CETOYHOE CMEIUEHHS OCTAIOTCS HeHSMeHHHIMH. DTOT npolecc camo-
pa30rpeBaHys LJIMTCS N0 TEX MOP, MOKA He HACTYMUT COCTOsIHME TEINVIOBOTO
PaBHOBeCHs MelAy KaTOLOM M OKpyMaiouleHl cpenoi. IO nTenbHOCTD
TAKOr0 WPOMEcca HOCTHraeT HECKONbKMX [ecsiTKOB 4YacoB, B Teuenue
BCEro aTOro BpeMeHu HaGmopnaercs Apefid.

Meakue xoneGaHus 0GYCAOBJEHBL CHELYIOIIMMK TPHUMHAMY:

1) npoGosriM 3didexToM sMmcenu; 2) HEJOCTATOUHOM axTuRanume
KaToja; 3) ‘FOKOM TOJOXHUTENbHHIX MOHOB, SMHTHDYEMBIX KATOLOM;
4) HeCTaﬁﬂanochm CETOYHOTO BXOJHOTO CONPOTHBIeHMs % 3% 40,

Bansgune Mengnx KoneGaHpil B 3HAYMTENbHOH MeDE MOMHO CHH3UTh
BK/OYEHHEM Ha BHXOAE TaibBaHOMETPA C  OTHOCHTENbHO 601’1bmmf
nepnonow.

Wtak, B 48M e COCTOHT OI‘paHH'-leHHOCTb METOJ0B craéunnaauun
H3JMOMEHHbIX BHILE?

8 VoH. r. XLIX, Bun. 1
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Bo BCcex mpelslAylIMX CAyyasX NPH OTHICKaHHM CTaGHABHOTO perkuma
pagoTHl YCHJMTENS B KayeCTBE HE3ABHCHMOTO [EDEMEHHOTO0 NapamMerpa
BHIGMpanca TOK Haxand. IIpym aTOM BO BCeX CAYYasx HMMeNMCh B BHIY
CXeMbl C MOTEHUMOMETPUMECKHMM NHUTAHWEM SJeMeHTOB ycuamTens. [lpu
HSMCHEHMM TOK4 HaKaja ¥3MeHJeTcs IMHCCHS KaToia, HO BMecTe C Hel
U3MEHSIOTCS TAlOKe CeTOUHbe M aHoAHme Hanpsmienud. Tax Kax ManbM
¥SMeHEHUSIM CMeLIEHHS YIPABJMIOIEr0 3JeKTPOLA COOTBETCTBYIOT GOJb-
HIe ¥3MeHeHMsi aHONHOTO TOKa, TO CYLIECTBYET TaKOe COOTHOLUEHHe
MENCAY TOKOM Haaja ¥ CMeLeHMSMH YIpaBJsiOlIero sieKTPOAd W aHoIa,
IpY KOTOPOM KpHMBAs M3MEHeHUsT TOKA B J[AMArOHaJM MOCTA MMeeT Ma-
keumyM (puc. 15). Tlpm nanmprefimeM yBeJMYeHMd TOK2 Hakana TOK
B IMArOHAJ¥ MOCTA He TOJBKO He YBEJHYMBAETCS, HO HAYMHAET YOLIBATE.
CTaGuiibHEIE pecM B OTOM cJydae ONpefesseTcs UIAPHHOH MakcumyMma.
TlostoMy eciu B TpoLecce CAMOPA3OrPEBAHMS KAaTOLA JAMIbl aHOAHBLH

TOK BO3pacTaeT Ha BeJIHYH-

§ ok —— HY, MeHbUIYIO TO, Ha KO-
Sl Xr”“" \\\ TOPYIO OH NOIMKEeH OhiJ 6hl
38 BO3DACTH TNpH  M3MEHEHUH .
87 TOKA HaKama, PAaBHOTO IO~
N JOBYHE LIMPUHB MAKCHMY M,
Ry TO YCHWIMTeNb OCTAHEeTCS
% 15t B CTAGMABHOM COCTOSHUM,
LS P Shar o W i S ¢ B TPOUSCCe cano-

. 00 NI 8 AG pasorpesaHns KaToja TOK

Puc. 1 5? BMUCCHM TpPEeB30HAET 3TOT

. TIPejen, TQ [0 HCTEeUeHUH He-

KOTOPOI'O BPeMeHH BHOBb

HAuHET Ha0/I0ATHCS Apeid, 1 I09TOMY HEO6X0IHMO BHOBL HOBTOPHUTE BCIO

npoueiypy crabuiusauuu cHavana. Takum 06pasoM, npeljaraemMas mMepa

HE TapaHTHpYeT peuMa cTaGuAbHON paGoTh. ONHOBPeMEHHO OHAZ HCKMIO-

4aeT BO3MOXKHOCTh BAPHUPOBATH YYBCTBUTENLHOCTHIO YCHAMTEA 1O Keld-
HMIO SKCIIEpHMEHTaTOopa.

[elcTBUTENbHO, KaKk ObNIO YCTAHOBJNEHO Bhille, TOKOBAS YyBCTBH-
TEJBHOCTE YCU/UTENST 3aBMCUT QT BeJHUHH BHIXOLHOFO CETQUHOrO COTPO-
THBJIGHHST ¥ KPYTUSHE XapaKTepHCTHKH JaMnsl. Ho mociepusis B 3Ha-
YMTENbHOM Mepe S4BHCHT OT TOKAa Hakama. Oua pacTéT, W HLOBOJNBHO
GBICTPO, C POCTOM TOKa HAaKand. Taxus o6pasoM, Mewds TOK HAKalja, Mbl
BMECTE C HHM MeHeM M KPYyTHSHY XapaKTePHCTHKU H, CJAeJ0BaTelbHO,
YyBCTBUTENLHOGTh YCHAMTENd. KpoMe TOro, B MOMEHT OKOHYaHMS Gasau-
CHPOBAHHMS CHCTeMA QCTA8TCH B COCTOAHMH OTCYTCTBHS TEINIOBOIO PaB-
HOBEeCHMS MeN(IY KaTOHOM M OKpYwawwel cpenoh.

Cymmupyst BCE BHUINEHSIOMEHHOE, HYKHO CLENaTh CIELYIOUIHE Bbl-
BOZEL:

1. Crabnjusauio ychiuTend Helb3s NPOBOLUTL C IOMOLIBIO TOKA
HaKand, TaK KaK BCAKOe HM3MEHEHHE TOKA HAKadad BBHIBOLUT DPEMCHM JIaMIL!
W3 TEMIOBOTO DPABHORECHOTO COCTOSHUS,
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2. C nomoumpy TOKa2 Hakama JOMKHA OLITh 3ajJaHa UyBCTBHTE/b-
HOCTb, KOTOpasi HeoGXOIUMA DKCIIEPHMEHTATODY LIS HaHHBIX H3MeDeHMH,
U B JafbHefilieM STOF PEXUM LOMKEH CTPOro MOMAEPKUBAThCH.

3. Ycunurelp Ha TPOTHKEHMH BCETO BPEMEHH M3MEPEHWH NOJDKEH Ha-
XONHUTLCS BO BKJIOUSHHOM COCTOAHWH. - BefiKoe MsMeHeHMe peXuMa nuTa-
HYUSL JOJIKHO COMPOBOMNAATLCE IOCJENYIONIMM BPEMEHEM YCTaHOBJEHHMS.

4, Tlocne ycTaHOBJIEHHS PABHOBECHOTO PeX(HMA CTAGMIHM3AUMS YCHIH-
Te/s HNOJIKHA COCTOSTH B TOM, UTOGH C NOMOLIBIO 3HOJHOTO COTPOTHB-
JeHMSI M CONPOTHBJAEHMSI KOMIEHCALMH BHIBECTH HYJb TaJbBAHOMETPA Ha
wKany. B cayuae cxemsi, moxasaHHoft Ha puc. 1, 3, compoTuBieHHeN
KOMIIEHCALMM SIBJSIeTCH INIeYo R,.

III. KOMIEHCALIMOHHBIE CXEMBl YCUJIUTEJIEW
MNOCTOSIHHOI'O TOKA HA IBYX WM CIBOEHHBIX J'IAMI'IAX

1. KoMmeHCaUNOHHEE CXeMH HA ABYX
9NeKTPOMETPHYECKHX JAaMuax

B panneit cranuu pa3paGoTKM YCHAHTENEH IOCTOSHHOrO TOKA W
JaMII AJS HUX B KayeCTBe Mephl OOPbOBI ¢ HeCTaGUABHOCTHIO OhiIa
BLLIBMHYT4 HAed KOMIEHCaUMH ObICTPHIX KOJeGaHHH SMHMCCHM, Cyts aTOM
nged COCTOMT B TOM, UTO eC/M BO3MYLICHHUS, Bo3ﬂmcalom,ne O,H.HOBpe\IeHHO
B 00eux JiaMIax, -HAaIPaBUThb HABCTPEYY
HAPYT OPYyry, TO OHM NOTracATCH, U H& Bbi-
X0lle STH BO3MYILEHHS HAOMOJAThCS He
Gyny1%38 (pue. 16). Kax BmIHO u3
9TOrO PHUCYHKA, CXeMa ycuauTenad Ipel-
CTaBJseT MOCTHK, JBa IIJe4d KOTOPOro
SBAAIOTCS CONPOTHB/EHUAMK 3aLaHHOM Be-
JUYMHB M [Ba JAPyrux SBAGIOTCS JaMna-
MA.  Jo BKMOYEHMS u3MeDgeMOH BeaH-
YAHBl MOCTMK YPaBHOBEIIEH. DTO JLOCTH-
raeTcsd moabopoM TOKa Hakaja. o

JefcTBUTENBHO, CETOYHBlE CMEMieHus o
OTHOCHTEJbHO KATOLOB JaMm 3ajalorcs Puc. 16.
obweli Gartapeeli, W TOrga HepaBHOBeC-

HOCTh B IJIeUaX MOMET OHTh O0OYC]OBJAEHA TOJbKO DPAa3JHYHEIMH TOKAMM
IMHCCHH, KOTODLIE, B CBOIO OuYepelb, 3aBHCAT OT TOKA Hakaja. |

Ha Bxonx mepBofi JaMmel B Lemb ceTKH (ynpapigioLIero sneKTpona)
crauTes Goubwoe conporuienne (~ 100 o). Mamsit TOK, KOTOPHIK
HYMHO K3MEpHTb, HPOIYCKAIOT Yepe3 5TO CONPOTHBIEHHE. Bnaronapﬂ
GOJBINOH BeJMYHHE CONMPOTHMBJACHHMH Majufi TOK Ha HEM co38aéT 60Jb-
moe NafeHne HaNpSKEeHUs, YTO CUJBHO MEHHeT aHOMHBIH TOK,:H ‘cxema
BLIXOIMT M3 DABHOBECHOTO COCTOMHHS. Beinuuna usMepseMoro Toka Mo-
eT ObLITh OTCUMTAHA IO OTKJIOHEHHIO TajibBaHOMETPAa, ecdd STU OTKJIO0-
HeHHUs [IPOKAJMGPOBAHBI & KAKOMY-THO0 OCTOSHHOMY HCTOUHUKY. Taxoii.

g
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yCHAUTeNb 03BOJAsSeT ¥sMepsTh Tokd. 0o 10—'' a. OzHaxko TO4HOCTD
HeBeJfika u3-3a HecTaGMABHOCTH, NDHYHHA KOTOPOH COCTOUT B TOM, YTO
HOABOMUMBI ~ TOK Teu8T HE TOJBKO IO CETOYHOMY CONPOTHBJEHHIO, HO
TaloKe W 70 CTeKJy JAMIL, COMPOTHBIEHHE KOTOPOH He ocTadTcsd MO-
crosuHsM. Kpome Toro, KONEGAHNA SMUCCHH B JaMIax He MOT'YT OLITh
CTPOro OLHHAKOBLIMH. -

Hanprefilize yCOBEPUIEHCTBOBAHME COCTOAJI0 B TOM, YTO BJHSHHE
COMPOTHBJEHHST YyTeuky OblI0 CHENAHO ITOCTOSHHLIM M M3BECTHHIM MDH
TIOMOLIH CETOYHOrO CMelUeHHs OT OaTapeu, BKJOYEHHOIO uepe3d CeTOUHOe
conpotuBienne. Ha rakoi cxeme BrmepBble Oblia BLIABJEHA BPeNHAs POJb
GOJBUIMX CEeTOYHBIX TOKOB JAaMNBl, ¥ TOrAa pPOJAMAACh HAeH CO3LAHMS
CIEUMATBHLIX S/MEKTPOMETPHUECKUX JaMI C MajbM CeTOYHBIM TOKOM.

PaceMoTpuM HeckKOMbKO mMOApOOHee BJMAHHUE CETOUHBIX TOKOB Ha W3-
MepseMylo BelMuMHy TOKa.

Kak yxe oTMeuasoch BiUe, OCHOBHLIM MCTOUHHKOM QIyKTyaunit
TOKA B IWACOHANM MOCTA SBASIOTCA IMyMEl B JIaMIEe M BO BXOLHOM ce-
TOYHOM CcOMpoTHBIeHny. Cpellyl NPHUMH, BHISHIBAIOLIHX IIyMHl B 3JKTPO-
METPHUECKMX JaMIaXx ¥ OCOOEHHO B JaMIaX € OKCHAMPOBAHHBIM KATO-
JoM, paboTaOmMy TpY BechMa HUBKOH TeMmepaType, gBiseTcs Apo6oBoi
athdexT sMUCCHH,

AGComoTHa BENMYHHA CPENHEr0 3HAYEHHT QIYKTYalHH SMHCCHH
KATOJA JaMbl MOXWET GLITh BHUMCICHA MO (GopMyle

Ugo=RcV 21y, eAf. (3,1)

3pe¢h R,— BXOLHOE COIPOTHBJEHME CETKH SJEKTPOMETPHUeCKON
JAMIB, I, — TOK 3MHCCHH KaTOAA; Af—IIUpPMHA IIOJOCH YacToT,
NpOImycKkaeMblX yCMIMTENeM, M ¢ —3apan 9JekTpona. Af cegsana
¢ OCTOSHHOM BpeMenn Bxoma ycwmurens 0=R.C, rpe C—Bxonuas
EMKOCTb, CIELYIOUMM COOTHOMIGHHEM:

1

‘ M=sr: (3:2)
IMocne moacranosku (3,2) 8 (3,1) momyunu:
. Ud,a:Rc]/ e (3,3)

,  Hanpmuenue U, passupaemoe M3MepseMBM TOKOM /, Ha COMPOTHB-
Jeuun R, pasHO

, Uy=IR. (3,4)

Taxu 06pasoM, OTHOWIEHHE BENHYMHHL (AYKTYyaLuu HATPKEHUS

X TOJIESHOMY CHUTHAIy
Ugps - e+lay
iy = ——— 3'5
,Uc ! l/ 126 ( )
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BausueM GJIYKTyanud TOKa ' SMMCCHH  MOMHO IpeHeSpeub,.. eCHH

U 1
nononuts —P==-=. B sTonM Ciyuae

Ue ., 10
2 16,0-1018
iaM - 6 ’
IR
[=410-9) 2. o (3,6)

U Buipaienna (3,6) crelyeT, 4TO NpeleibHOe 3HAYEHHe TOKA, L0-
CTYDHOTO M3VMepeHHIO JAHHBIM YCHIMTENeM, IOHIKAeTcs BMecTe € po-
CTOM TOCTOSIHHOH BXOAa ycmimTens. HKasanoch Gbl, 4TO, MAA STHM
nyTEM, MOHO IONYYHTH BOSMOKHOCTb HM3MEPEHHS CKOMb YTOAHO MajIMX
pesuuyud TOKOB. ONHAKO B NEHCTBHTENBHOCTH 9TOT NYTh OrPAHKTRH.
C pocroM § pacTér M wHepuusa CHCTEMHL Bpewst MUl yCTaHOBMBUIETOCH
OTKJOHEHUS CTAHOBUTCS CTOJb GOMBUIMM, YTO JPOH3BOACTBO H3MepeHHi
AGNARTCS HEBO3MOWHEIM. )

Honsaysics  Gopuysot Hatikeucra, MO'XHO HanwmcaTh BeJHUMHY -

cpe:mmﬂoro Hanpsr\rceﬂmr TentoBeix QaAyKTyauut Ur

=2 VETR.AF . O 37)

. Buecp k-— nocrosHHag Bonbumaua, passas 1,37.10—2 gmfepadyc;
T —aBcomoTHas TeMmepaTypa. s KOMHATHHX TeMIEpaTyp

Ur=88-10-1]/ Re | (3,8)
Ortourenne (3,8) x (3,4) maér
Ur 1
=88.10-1 — 1 __ 3,9
Ue . IcRc'}/C ( )
I Ur 1 ‘
Onaras, Kak M pawbme, —— = , LOIyIMM, YTO
; —
J.=838.10—10 ==8,8-10—10 T 3,10
: s Ve 6O

V3 puipawenns (3,10) BuaHo, YTO IJIs NOBBULEHHS TOKOBOK YyBCT-
BHTEJBHOCTH YCHAUTENS HYMHO NOBBIUATE R, H yMmeHbmarth C.

[lpn yuére 000UX BHILUEH3NOWEHHHX PAKTOPOB MMHHMAJbHBIA TOK,
HOCTYIHHE M3MEepeHuio, MoweT GHTb BhIpAleH CIeLYIOWHM 00pasdoM.

ITomsoe dayxryaunonHoe HampsKeHue Ha BHIXOAE

Vou=v o+ve=y 5 +5%&. e
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Tipunumas 8o BunManue (3,4), Hafin&M OTHOLIeHWE

Ue IeRe (3,12)
Vuz

l/- _.e_lc_._R,‘E_,
C

U
= . (3,12/
1/-52“ e!c 1 ( )
" R2C "2 'RC

Ha ocuosanun NPUHATOTO COOTHOMEHNA MEeWLY II0Je3HbiM CHTHAJIOM U

UIyMoM
. —_— elc
[.=100 l/ ch + RCC ' (3,18)

Ecnu npuuaTh BO BHHMAHMe, 4TO R, MOWeT OHITh DaBHO COOGCTBEH-
HOMY COIpPOTHMBJEHMIO yTeuky Jamnm # C-—e€ BXoAnas EMKOCTb, TO
B JAHHOM Cliyuae [, eCTh COGCTBEHHbHX CeTOWHLH TOK nammbl. Kak BuaHO

us (3,13), on Tem MeHbIIe,

. yeM O60Jblie MNOCTOSIHHAS BpeE-
‘MEeHH Bx0Ja ycmaurtenss. Takum
00pa3oM, CeTOUHHE TOK M IIO-
CTOSHHAS BPEMEHH BXO0AA yCu-
JIHTJIS SIBJISIIO TCS1 KOHKY PHPYIO-
LWMMK  BeJMYMHAME, OTPaHHYM-
BAIOILHMH BO3MOMHOCTh H3Me-
peHHsl MaJbIX BeJUYMH TOKa.
HOnst sToff  HeaMm TOCTPOeHH
CreUMANbHEE JAMIIEL ¢ MAaJIBIM
ceTouHuM ToKOM (~ 10—15 g)
IIPY MaJoH IOCTOSHHOH BpeMe-
HY BXOlla, HA3BaHHBIE 3JEKTPO-
METPHUECKHMH.

B cBASK ¢ mOSBJIECHMEM CHEUHANLHEIX 3JeKTPOMETPAYCCKUX JAANIL ObLIO
IPEJJIOKEHO HECKOALKO MOCTOBBIX JABYXJammosbix cxem %38, OpHa us
TAKHX CcxeM, u300paucénHag Ha puc. 17, Ghiia ommcaHa B pabore %2,
Ilpu ceroynoM conpoTsBieHuy, pasHoM 101° o4, OHa HadT BO3MOWHOCTD
uavepats ToxM 10 5.10718 o, wam 30 ssekTPOHOB B CexyHLY.
Tounocts wuaMepeHu#t 15%. Bepxuuil npemen, xak yrBepiiaeT asTop,
mocruraer 5-10—1° @, mam 3 assexrtpoHa B cexymny. IlpumeHus Ko-
POTKOMEPHOAHL rajJbBaHOMETP, MOXCHO W3MEPHTh INPUCYTCTBHE OIHO-
rO 3JEKTPOHA.

JOng ueneft NpakTHYeCKOr0 M3MepeHHsT MafJblX TOKOB H OOJbLINX
conporuBieHuil Oba npeanowexad AByXNAMIOBAS KOMDEHCALHOHHAS
cxeMa, H306pawénHas Ha prc. 2. IIpMHUMIHANLHO ITA CXEMa HHYEM He
OTHYAeTCS OT CXeMHl, H300paw&HHOM ma puc. 17, Wo Guaromaps cite-

Hiau

Puc. 17.
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UMaMbHOMY HOAGOPY MapaMeTpoB OHA fBJSETCS BEChbMa yCTOMUMBOH 1
B Heif MOWeT GHTh HCIOJb30BAH HA BHIXOME I'a/IBBAHOMETD YYBCTBHTENb-
nocreio 100 almu npm cerousoM compormsienun B 10" om. [Ipu
ITUX YCHOBMAX TOKOBAg YYyBCTBHUTENLHOCTh MOMET ObITH JOBEJEHA HO
BesnyunHbl, papuoit 8-10~Y a/um. Kosdduument ycunrenns mMomer GHTH
crenan pasubm 1,2.10%, Taxoff ycmanresb mossoser uBMEpSTb NOTeH-
unanst 1o 10—% g n conporusnenus o 10!2 o

Hapany ¢ paspaGoTkofi KOMNEHCAUMOHHHIX NBYXJAMIIOBHIX CXeM Ha
CIeUMANBHEIX  BJEKTPOMETPHUCCKHX JnaMnax paspabaTHBaiuch TakKe
KOVIIEHCAIIOHHEIe CXeMBl Ha JIaMOAX TuroB 954 1 959 (aiomy np )il 46,47,48,49,
Yenmtens, coOpanHle Ha STHX JaMmuax, OGHAPYMHAIAM IOCTATOYHYIO
YYBCTBUTENBHOCTE ¥ CTaGHIb-
HocTh., OHM MO3BOJSMIOT W3MEpATH
tToxn ot 10—7 no 10—8 g4,

Kak yxe panpite 0TMeyasnoch,
ronHag cTaGHIbHOCTE KOMIeHcar
LMOHHBIX YcumuTenel, coGpaHHsIX
HA IBYX JaMIiax, He MOXeT GBHTh
AOCTHTHYTA M3-32 HEONMHAKOBHIX Uf
M3MEHEHMHT TOKOB SMHCCHM ¥ 2]
obenx Jamn B npouecce camo- Ug
pasorpeBaund, T. e. npeld AByx-
JAMIIOBOTO YCHAMTENS 0OYCIOB-

MeH Da3NuuMeM CBOKCTB KAaTOLOB Puc. 18.
y pasHBIX JaMIL

Tlapaanensuo ¢ ONMMCAHHLIME MepaMu CTaOWIM3ALMK IBYXJAMIOBHIX
yCHIATENeH MOCTOSHHOrO TOKA NpMMeHseTcs M cielylomas. Bausuue
HEOIMHAKOBOCTH GIIYKTYALM¥ TOKA SMMHCCHM B JaMIaX MOM(HO NOracHTb,
eciii KaTOLHYI0 CeTKy OIHOH JaMmbl HCIIOAB30BATE IS YIpaBleHns
amonmusiM  ToxoM5% 51, Takas cxema usoGpaxena na puc. 18. Ipumiun
YIPABJCHHS aHOLHHIM TOKOM OCYLISCTBASETCS BBELEHHEM NOC/IEHOBATE/b-
HOTO COTMPOTMBJEHHMS B lLemb KaTonuo# ceriu. Hanpsienne, QakTnyecku
IpUAOWeHHoe K Hel, 6yfeT Meubiie Pabodyero HANPAWEHHT HA BeJHUHHY
NajeHust HANPMKeHus HA 5ToM conporusienuu. G yBseJuyeHHeM Hakaja
JAAMOB PACTET TOK HMHCCHH, W OJHOBDEMEHHO BOSPACTaeT TOK KaTOMHOH
cetun. lapenne HAnpsEHMS HA CONPOTHBJCHHN YBENMYMBAGTCH, M CO-
OTBETCTBEHHO YMEHBIIAELTCS INOJOWHTEJbHHH MOTEHUMAN KaTORHOK CeTKH.
TeM caMbIM KaTOAHAas CETKA YNPaBAZeT TOXOM SMHCCHM, TaK Kak naje-
HAe TNOTeHuMana e& Bhi3blBaeT yMeHbieHue Toka. COOTBETCTBYIOLIMM
n0200pOM COMPOTHBIEHUS B Leny KATOAHON CETKM OJHOK JaMIhEl MOWHO
LOGHTBCE TOTO, YTOGH yMeHbUIEHHE TOKa SMHCCHM BHISHBANO OLMHAKO-
BOe M3MeHenne (ocnaGrenne) aHojHOre Toxa obeux jamm. Taxum ofpa-
30M YIAM0Ch HOGMTBCS KOMIEHCAUMM NPH DASAMYHOM HAKAJE JaMmim,

Kak sumno u3 puc. 18, B Uemax ceTox CTONT CONPOTHBJeHHT R
u R,, u3 xoropsx R, — mepevenHoe. B KadecTBe HanpsKeHUs! NUT auus
KATOAHSIX CETOX WCMOJAb3YeTcsl MOJHOe anonHoe Hanpsiienue U, Cnenano

i
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9T0 NOTOMY, UTO NAJleHMe HANPSKEHMsT OTAeNbHOH Oatapen, NUTAlOLel
KATONHEIe CeTKH, BO3LEHiCTBOBAO Obl B Pas/MuHON CTEMeHH HA AHOMHBLII
TOK W BSI3HBAN0 OBl HApymIeHWe paBHOBeCHS. IIpM WCHONB30BAHMM e
AJsl TIATAHAS KATOAHBIX CETOK aHOAHOM GaTapey HapyuleHHe DaBHOBECHs:
MOCTa HE NPOHUCXOAMT BCAENCTBME K TOTO, YTO PASNMYHOE BAUAHME Nafe-
HAS HANDSTHCEHHA aTolt Gartapeu Ha ofe Mammsl yie 3apauee KOMIICHCH-
POBAHO NONGOPOM COMPOTHBIEHHS Ry i R,.

Cetounnie HavambHme cmemenus Ug, u Ug, sanaoTes ¢ onHoit n
Tof e OGaraped. Jas wWBMeHeHH UyBCTBHTENBHOCTH TIa/ibBAHOMETD
LIYHTHPYeTCAL.

[lo nannbiv paGoTsl*® 1pH TPaBU/BHOM Pery/MpoOBKe NOCTHIAeTCs
XOpOHiee TIOCTOTHCTEO HyJeBOrO TONOWEHMS raibpaHoMerpa. Tak, 3a
narh 9acoB PaloTH, KAK HUILYT 4BTOPH, Hylb rajbBaHOMETpA CMe-
CTH/CS HA BeJUYHHY, COOTBETCTBYIOMLYID CMEWEHHIO NpH [oJaye Ha
cetky 0,5 MuammBosbT. ABTODH He NMLIYT, KaK0BA GHla BOJLTOBAS
YYBCTBHTENBHOCTb, HO €CAM NpPejnoaIoNKuTh, UTO OHA HMeJa MOPSLOK
105 g/ma, TO STO COOTBETCTRBYET CIOJ3AHHIO HyJs raJbBAHOMETPA Ha
50 s, mmm npefid cocrarnger 10 sea]4ac. Tlpu orcyrersuu Giykrya-
uuy Taxoft jpefip MOXHO CYMTATH BHOJHE YIDHEMIEMBIM.

2. KoMneHcaUMOHHHE CXeMHB HA CHLBOEGHHEX JNAMIAX

Jns ycTpaseHus BOSHUKIEH TDYAHOCTH CTabWidsalyMy ycuanrenelt
HA JBYX JaMIaX OBUIM CKOHCTPYMPORAHEL MNBOHHBIE JIAMIE . C OGLLMA
xatonoM. TakoBbl ABOHHOH TpHMOA H IBoOHHbe TerTpofst ¥ 10,50, 52 Jry
JAMIOB CAEHAHET TakuM o0pasoM, 4TO B OHHOM GasiioHe M Ha o6meM
‘KaTOXe BHUIOJHEH MOHT&NC [ABYX JaMI, T. € MMeIOTCHd [Ba aHOga. U IBe
yIIpaB/HOILKE CRTKH. B MOCTOBOI KOMITEHCALHOHHOM cxeMe, coOpaHHof Ha
TAaKOW CHBOeHHOM.JaMIle, XOCTUraeTcd MOCTATOYUHO IIOJIHAS KOMIEHCALUST
hAyKTyauuy IMHCCHM. x

Jeoimbie qe'rbxpexanemponﬂme anexc'rpovxeTpmecxme JAMHH  TO3BO-
IMOT OCYWECTBISTh MOCTOBHE CXeMbl, kak mokasano Ha puc. 19. Ko-
neBaHye TOKA OSMUCCHMM BHBHBAET COTJIACOBAHHOS H3MEHEHHE aHOIHOTO
TOKa B 00eux Wenax ‘aHoza. TaxkuM o0Opa3oM, eciH MOCT cOaaHCHpO-
BaH, TO erd CTaGMJBHOCT HE BSaBHCHT OT TOKA SMUCCHH., Y CIOBAL
paBHosecpm CXeMbhl MOryT OBITh 3amHCaHH CHEAYIOUMM . 0GpasoM:

I =1, (3 14)

ar ol '
i ' (3.15)
R, —r=R,. (3,16)

Bupaucenne - (3,14) gBageTca Jay4mmMM ycJIOBHEM CTAGUABHOCTH 063
- mpeiiba u QAYKTyaUMHd TOKA SMUCCHH.

Bupanenne (3,15) ymosrersopger ycjoBui0 0anatHca He3aBHCHMO OT
MaJnX QAyKTyaluit Hampshkenus nuTalowedr Gatapen.

“[Tpemnonaras, uyro ypasuetime (3,14) ymomnersopexo, TpeGosaune
Ganmatica- B MocTe HaHo Bmpawennem (38,16). Coramacwo puc. 20 ToK
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HAKAJia DeryJupyeTcss COMpOTHMBJICHHEM - Ry;. Compotupienns Rg M Ry
JAI0T BOSMOWHOCTh INOAGHPATh AHOLHOE HATPMMEHHE M HANPIKeHHe
katonsoft cerxu. CeTOYHOe CMelEHWE PperyaMpyercs IOCPeACTBOM Ry
U Ryy. Meron OGanaHcuposandsi COCTOMT B BLITOJHEHMHM  YCJOBHH

(3, 14) —(3,16). B HOpPMANLHOM DPEXHME CETOUHOE CMEUEHHE NOMNCHO

GLITh 33/aHO COTJIACHO XapaKTepucTHKe Jamnbl ToOx Hakama [; MewseTcs
npu usMeHenun Ry;, Npu aToM HaGmodaercs usmenenne /, u [o. Ecau /g
Gonbme [y, TO HYMHO yBenMUATH Ry,
ecau we [y menbmie Jy, TO Ry, HyXHO
YMEHbUIKTD. ' ‘

i aiad _
i gl
é?/izgfgﬂﬂﬁ
1] yrpady, . . ;
= - jl—:{;—@—’y’g\,—
i aoed , . 72 ~186 S ]

" Pume, 19, ~ ‘ , ‘Puc. 20.

Visuenennen I B TOM M ApyTOM HanpaBJIeHﬂPI nobuBaloTCI TOTO,
4ro0Hn  BHIIOMHMAOCH paseHcTso (3,14) (/;=1,). Onepaumo Ty npo-
IOMKAIOT JO TeX mop, moka Tok [, OymeT ocTapaThed MOCTOSHHbLIM
npu - uaMeHeHnu [, npuGiusdrensno Ha 15%. Jag Toro 4TOGH BHIOI-
nanoch yenopue (3,16) B neBoff yacTu CXeMBl, CONpOTHBICHHE Ry, A0~
HOJHAETCS COMPOTHBAeHuIMM Ry u R, OxoHyaTelpHad OGanaHCUPOBKA
HPOMIBOLUTCH MyTEM HAGJMIONEHNH 32 NOBElEHMEM TIa/jbBaHOMETpa.

Koneuno#t samaueft spisercd moamoe ycrTpadehue npeiia, KOTOPLI
HCYe3aeT, Korna J; CTaHOBHUTCH DaBHEM I,. "OxonuaTenbHoOe ycTpakeHue
Ipelipa NPOUSBOAMTCA NpPH MOMOM Rya u Ry, mpuuéM R13 ABJsAETCA
TOHKOH HaCTpoﬁKOﬁ Ryp

3AKJIIOUEHHE

YeunuTtenm moCTOSHHOrO TOKA, paGOTAIONINE HA SJEKTPOMETPHUSCKHX
NaMIax, SBJASIOTCS BEChbMa YyBCTBHTEGNBHBIMH M CTaGUIBHEIME H3MepU-
Te/IbHBIMH TPHGOPAMH, O3BOIOWNMY [POMIBOLMTH MBMEPEHNS MHOFUX
SJKTPUYECKAX BEJNHMH C BHCOKOH CTENEHBIO TOUHOCTH.
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UyBCTBHTENBHOCTD YCHAMTENSH MOCTONHHOIO TOKA BHILE, YeM y ca-
MHIX YYBCTBHUTEJbHHIX BJEKTPOMETPOB.

IpunuMas BO BHUMaHHE NPOCTOTY OGPAUIEHMS] C HUMH, UX YHHBEP-
CAJZbHOCTh M OTHOCHTEJNBHYIO IEWIeBM3HY, MOWHO HalesThCd, YTO B ca-
Mog Ommkaiuree BpeMs YCHAMTENM IIOCTOSHHOLO TOKA CTAHYT HEOTHEM~
JeMBIM U3MEPUTENbHEIM PHOOPOM B HAYUHO-HCCIENOBATENHCKUX WUHCTHTY-
Tax, JaGOpaTOPHIX M HA IIPOU3BOACTEE.
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